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B. 5. MACHIMH

OMCHHA rocyAapcTBeHHLIN
TEXHHMBCKMH YHHEEDCHTET

PA3BUTME PASMEPHOTO AHATIU3A
HA OCHOBE NMPMMEHEHMS ]
KPOMOYHOW MOJENM JETANEN

TUMA TEN BPALLEHMS

Paccmarpueaiotcs npobnems pamepHoro awanusa, Npeanaraercs METOM MCCNE JOBANHA
TOHHOCTH HOHCTRYHLMH M TRXHONOrHYECKHX NPOLUeCCOR AeTaNSH Ten spaiemsa M Sones cnom-
HLIX ARASHHA HA OCHOBE COCTABNEHHA KPOMOMHBIX MOMENEH TONHOCTH,

Kniouessie CNoBa: Pa3mepHsii aHaNKI, TOMHOCTS, TEXHONOTHISCI, PacnonoMmenme, feTans,

NPOUSCC, KPOMKa, MO08 Mk,

Adnsneiines cCOBePIIEHCTROBAHHE PAIMEDPHOND AHA-
AR3A CBAIAHO C cO3pannenM GoAee TOUYNKY MOACAEH |
METOAOE, NPOREREOR WX ITYTEM CONOCTARARHMKS C cyle-
CTHYIOLINMN MOACAAMH I MOTOAAME, CTPOIDE TEODETH-
HECKOC OfOCHORAHIE CYIRcTE YIOUIHY MCTOADR, 3aMeHa
BYHYHRIX METOADR DOAFOTORKH, 0Bpatorky HuthopMatum
W TTPHHATHA PEIHPHAR Ha ABTOMATHIHDOBAHHLIE W ANToMa-
THYRCKIE, COMARINE MPEANDCLIACK GOACE HOAIONT HCTIOAE:
AOBANMH DEIYALTATOR PAIMEDHOM AHAAMIA B HHAEHE-
HIOM AHAAHIE TH KOHCTDY W DORAHHH H MPOSETHPOBAH WK
TEXHOADTHHECKHX TPOUECCOR MeXaHHYeCKoH ofpaliorio,

Passepri it anasms KONCTRYRIHA OCHOBLIBACTCH Ha
MOWATHH TOMHOCTH ARTEACH M MalllHM 1 1a annapare
pasMepibx gened, Monatue rodHocTa ApTaced ¥ Ma-
ILIHH CRAIAHO C NADaMETRAME TOYHOCTH, Ol PEATATC M-

MH B MPOUECCS HAMEePEHHA. \AHHLIC TAPAMETPI MOAKHO
PAIACAHTL 1A ARE FPYTIMR — KOMIASKCHEIE B AHAANTH-
Heckne. KoMIACKCHEE uapaMerph XApaKTERPHIYIOT
TOUHOCTE ABTEAH C NOMOIEID OANOTND 3HAYEHHA H A 1yC-
Kd Ha 30 AHaUeHWe, AHAAHTHYIRCEHD AAPAMETRL BXOART
B AHAAHTHHCCKHE YDARHeHNA IORCDXHOCTH AR TAAN.
lMpofirema HOCTPOEHUA MATEMATHYECKHX MOACACH
MBUIHHLL HBARETCH OAHOE H3 COCTABHLIX YacTed npod-
ACMB HCCARADBEHMWA TOYHOCTH MaltHs, HanecTHel cap-
AYHOIIHE TPHHUHIL MOCTROMHHH MATOMATHYCCKEMY M-
ASACH MAIHHEL PACCMOTPOHME BOEX ITANCHE HATOTORAR-
HILE MANTHHLL NOCTPOCHHE MTEOMETPHYECKAX CIPYRTYR
KEYeCTBHHOR MOABRAK 0 WCXOAHOR HHIOpMaMK, K-
TORGH ABARIOTCH MEPTER M TEXHOADTHA] HCNOALIOBAIIME
NPEACTARACHHA O KOOPAWHATHRIX CHCTOMAX, CERIAIITIX



C ARTAARMME AAH KOAHYCCTROHHON OUEHKH HOADKCINA
COBAHBIOITLIX MORAY COB0R ARTasci.

MeTop, pasMepHeix enefl pazpafatuipasn Basax-
ik B. C., Tlyaawona B. [T, Bpyk C. M., Ausmng B, M.,
Baspos B, M., Aynaes I, ., Aeanrkos O. T1., Unanen-
ko ML AL mapyrue yuere, Myi ykasai noaMomHocTH,
KOTORRE MPEACTARAHNYT METUA PATMEPHEIX LEHed 1pn
PacCMOTPEHHH KOHCTPYKITHH MAIHH: PaiMepHLIe IS
NOABOAHIOT TPOBEPHTE B3aHMO3aMe HEeMOCTh A Tared,
YAACR W HIACAMEA B LEADM; HPORCRHTH 00eCIeUe HHOCT,
HOPMAAEHLIY YCAONHA DABOTH MeXaHHIME; OTIPCARAHTL
CTENeHE TOYROCTH Y HRUHOHHPORANHA AANHON MEX4-
HHIMa; ONPEASAHTL BEAHYHHE AOTTYCKOR M OTKAOHEHHA
pasMepoR NpH 3aMels oanoi Gasosof NoBepXHOCTH ADY-
PO B HEROTOPRLIX CAYUARY DAHOHAAMIHPORATE KOHCT-
PYRLIAIG MAIHIL, O0ecieqmTs A0CTHRe HHE Tpelyemoi
TOMHOCTH, B UTHOINEHHH TeXHOAOTHH HIroToBAERHHA,
[?:I'JME]]IEIIP IETTH MOABOAMNDT, YCTAHOBHTL HHCAORRIO
AAHHKIE COOPOUHLIY PAIMEDON AV TEXHHYCCKAX YCAD-
HHiT KOUTPOAH, cOOPKH M IPUMEMKR YVIADD W H3ASAMITL
YCTAHORHTEL BOIMOM HELE HPHYMHLL ApperTos npn cOop-
ki H HCMRTAHHH Ol bekron; IPORIBECTH YERIKY MEXoTe-
PALIHOHHLEY Ga30BLIX NOBEPXHOCTER ofpabaTHBacMbIx
AcTased, YOTAHOBHTE ONTHMAALHKE JHAYCIHA MeKOTe-
PAIMOHHBLY TPUITY KON, YCTAHOBKTL AOITTYCKH M COrAd-
COHATL MX C TEXHOADIHER cOOpEH W ofpatorkm Maimim;
HaiTH OIPEASAR HOIHE TOYHOCTH MCXOATTLIE AGHHEIR AN
PaspatorE TEXHOAOIHH HAFOTORACHMA MALTHEH,

CronupHIccKie BOIMOK HOCTH NpH NoCTpOeHHA
PAIMEDHBLX LENeH AZCT HCNOALIOBANNC TEOPHH Fpadion,
npumedernoi B, C. Mopasuuonsm,

PanMepHLti aHaAHd TEXHOAOIMHECKHX TIPONECCON
GCHORBIBASTEA Ha TEOPHH pasMepHbx neneil Basaknm-
Ha B. C. H OPUrHHIALHLIX METOAAN PACIOTE TOXHOAOTH-
HeCKHX pazmepon, paipatoranumy Makuaoesm [ A
Mopasunonum B, C., Meauenko M, A, MarseesuM B, B,
Teepekum M. M, Bofikosusm @, M., Conpraossm FO. H.,
Baomenkpanes A, AL, 3adoiuakoM A A, CMertasn-
Hum KO M, Hlamuniasm B, 1O, u APyrasMu yueHsivu.

Hanboaee cylecTsenibie HEADCTATER METOAR pai-
MEPHOID AHAANA, KOTOPLWE BLIARMANCE B PEIYALTATE £10
HPHMEHEHWA, |, YETaHORACHHE PA3MePHELX CRABCH ocy-
URECTRARCTCH MY TeM NOCTPOSHII AMHCRHEIX DaiMepiigy
HENeR 1 Lenef OTHOCHTEALILY TonopoTos. Ofa noaBHAa
PAIMEDHLX COALCH CTRONTCH KK HESARNCHMEIS BEAHYM-
Hibd, G HX BIAKMHOID COMMACOBAHMA, YTO NPHBOANT K
AHAUHTEARHBIM OIHORAM, 2, AR pacyera AGIYCKOR HA
HECROABKD COOTBOTCTRYWLIHX ARCHRER pasMepHoi
HEITH HMEETCH AL OAHO YparHenue. B AaAbHeRmomM
NPUHABOAHTCH KUPPEETHRGBRG ADNYCKOB C YMETOM TeX-
HUOAGIHH HITUTORASHHA, Oprafid3atuOHHLIX YCAIEII-I.H'I:I ]
IROHOMHYECKHX coOlpasMenni. 3ra KOPPERTHRORKA
ADITYCROR OCYILeCTRARCTCR B DOALIIMHCTED cAYYAeE Gea
CEPLEIHOID dHBAMIA H H3Y1CeIHA Ocobe HHOCTeR KoHCT-
PYRIMH AeTasedt. 3. Pasmepuidil anasus, pacyer pasmep-
HEIX IENEH MAlIHHEL OTAHYABTCH BHICOKOR TPYADEM-
ROCTHIO H3-34 MHOTOUHCARHHOCTH PaIMepHEIX Hened,
4. Boawman TREYAQEMEOCTh I PeABARHTEABHON MOATOTOR-
KM HEXOANBIX ASHIHEIX Hepes anoaoM B IBM,

AAa peuenna nepsoil NpoGAeMEl ARTOPOM AGHHGH
CTAThH paspaboTan M TECOPETHUECKH HOCACAOBAH MaTe-
MaTHUECKMIA annapar kpomok [1, 2, 3, 4]. Onpepeacio,
YTO I!ﬂ]}.‘ul,."l.,jr C HNONCPXHOCTHMA Ha ACTAAH THNE TeAd
BPALLCHWA HMOIOTOA S0 ADYTHE SACMEHTH — AHHHH
HEpeCeveHHn noBepxuocTel, pebpa HAH KpoMgs (puc. 1),
CYIeCToyeT Cha 3k peGep  NOBE pPXHOCTAMH — ka WAV
NOBE PEROCTL MOMKAD ITHCATH KOHEYTTH M UHCAOM pebe P
Mpu pacesorpenmn enfan peGep o NOBEPXHOCTAMM CAS-
AYET YUHTHBATE, 4T0 KKAOH NOBEPRHOCTH MOMHOD 110-
CTABHTE B COOTRETCTEME OAHD 1 GoAee pelep,
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Puc. 1. Haofipasenne Matiiiiiag i orHoBe KpoMoK

B rauecTse ofLeKTOR, ¥ KOTOPLX GYAYT paccmar-
PHBATLCA pelipa, npuitMaem: aj cofipaninyio MamuMy,
0) ¥Rl H ASTAAH MalUMNLE B TPOHecce cOOpRM, HAN,
APYTHMH CAOBAMH, TEXHOAOIHYECKMA npoe e copKH;
B] OTAEABMEIC TOTOREIS APTAAM MANTHHEL T) 3A00TORKH H
APTAAH MATITHIILL B ITEMIECoe MeXxasHieckol ofipatork,
WAH, ARYTHMH CAGRAMH, TEXHOAOTHUCCKHR MPOLECT Mexa-
upgeckoi ofipaborn grranci,

YHdsaHHu e BRIIE OfheRTH PasAHYarnTed © TOYKH
APLHHE paccMaTpUBraeMux pebep. Aan cofipannoi Ma-
HIHHEL — 370 pefipa, NoCpeACTBOM KOTOPLX ASTAAM K-
TAKTHPYIOT ADYT C APYIOM W pelpa, B3aHMIOD pacrioas-
HOHHE KOTOPLIX 38AAHD KOHCTPYKTOPOM H Heod oM
AA HOPMarLHOR paborsr matwisl, Ha cBopounom qep-
TEHE PACCMATPHBAIOTCH BCE Peipa ¥ CONPHKOCHOBEHE N
pebep, X 970 MOTYT GLITL He ARHKe pedpa, a orpyHR-
HOCTH 18 (HAHBADHYECKOR HAH NAOCKON NOREPX HOCTH,
AASE TEXHOAOIHUECKOTO Npolecca COOPEN K pelipam
cobpanrofi MamuneE aofasamores pefipa Gasonme, To,
KOTOPRIMH ARTAAH KOHTAKTHPYIOT CO COOPOM MBI MH 1IPH-
CnocoBACHHAMI. AAR OTACALHLIX FOTOBLIX ARTAARH pac-
cMaTpiBalioTod Boe pelpa 3rux Apraseit. AAH TEXHOAD-
THUECKOrD NPOIecca Mexanndeckon obpaloTen & pefi-
paM peTareh apGasamioTes pefipa 3aroToBku u peGpa
MappyTa 0GpaboTrm, BOTHMKAKLIHE W HCHe3A00Me B
nponeces 0opaloTkH, IPHIEM HEKOTOPBIE H3 THX CAY-
#aT GasouuMi pelpamMH U NPOLecce MEXaHRYECKOR Oh-
paGoTrH.

AASLHATARAHOTD NDKA32 pedep A0ARI0 G, NOCTRO-
EHO CTRYETYPHOR Haohpamenne ofnexros [1]. Ha amom
H3OGPAKEHHH NOKAIKBatoTes pefipa B HHAR TOUYEH Ha
COYEHHH, TPOXOASLILEM 96 Pe3 OCKH MallHHK, ARTAAH,

Ha cxeme ManmHE! (puc. 2) npoBOARTCR AWHHH, Chsan-
HEIC € TADCKHMH NOBEPXHOCTAMH (Ba3oBLmMu npu cBop-
KO M BXOASUIHME B CONPRACHMA MORAY ACTEANMH| —
BEPTHRAALH KIS, 4 FOPHI0HTAALHLIE AHHEH, CBAIAHHLIE C
AHAAOTHUHLIMH UHAHHAPHYECKHMH IOBEPXHOCTRMM, Hy-
MEPALHT XTHX AMHUHA NPORIBOARTCA pasaeAnno, [opu-
FOHTAALHBIE AHHWH AOAM HIW HMOTE AOIDACTAKII[HE HO-
Mepa CHRGY BBEpPX, 8 DEPTHRAALHEE — CABRA HAallpano
[#r0 TpefoBaHME HE MECTKOD, & BEUAMTCA TOABKD AAR
ONPEARACHHOCTH). PRADM C HOMEDAMME AMHMI CTARWTCH
HHCAD, MORATWBAIEE KOAHICCTRD NOBEPXIOCTE,
BXOASLUHY B COTPARCHHE, OTMOYCHHOS ARTTHEH,

SOBZ (T8) T SN NMHIDAE MHHERAYH ENOR0 ‘
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Puc. 3, Koopaakatiors noae miobpaseing Mammn

CrpoMTcs KOOPAMHATHOE HOAE H30GPAME HHH MALH-
Hbl (pHC. 3], [pOBOATTCH REPTHEIALHLIC H TOPHIDITTAAL-
HIE AHIHN TaK, TTOGL OHW ASRAAN KODPAHHATHYIO CRT-
kY. KOAMYECTEO AMIHR Ha N300PARMCIIHK ONPeARARETCH
MHCAOM AMHI 118 CXEME MALLMHLL, TPHYCM AMHHK YARA-
HBHROTCH, YTRPAHBAKITCOY M'T. A, B COOTBETCTBHHA C YHCACM,
NPOCTARACHERIM DIACM C HOMEDOM AMHHH.

AHHHH Ha M3nOpamesHy Maurie oBoIna4aTes
ABOHHRMM HOMEPaMH: nepBan adpa — HoMep AMHKA,
a sropad — somep 1, 2, 3 u ot A, oBolnagaronmMi oam-
HAPHY I, yABORHHYED, YTROEHHYIO H T, A, AMHHIO,

Mepecedenne vepPTHRAARHON W FOPHAOHTAABHOR
Anpin padt pefipo actaan. Ha koopaunarioil cetke
OTMEYAOTCH BCE PEGDA ACTAAC T MAARHEKHMH KDY SR KaMB
H COBAHHHIOTCA PEOPA, OTHOCAUIMECH] K OTAEALHEM
AeTarim. Ouncante TeXHOADIHYECKOTO NPONecca TARKe
MOKET OCYIIECTHANTRCH C MOMOU{LKY KPOMOK.

Pebpa teapetiiecks [2] MoxHO oxapakTepHIosaTs
pamaycos R, Bianmuoe pacnososenne anyx peGep
XApakTCPHAYETCH PACCTORHUEM S, DACAOAOKEHHE OA-
HOTo pe pd OTHOCHTEARHD AGHHON OCH HPAILPHHA — Ha-
KACHOM @ n akcuenTpucHreToM E W yraaMn MX Hanpan-
AcHIE @ Wi, Ha pue. 4 n0Kasann, Kak onpeacAsiones
TEORETHURCKHE NApaMeTpld pefep (KpoMog): £ .N_ BKE-
UeHTPHCHTET | pepa 10 OTHOWEHNIO K OCH BpalleHHs
(unpexe N osnavaeT HOMep Ock Bpaienns); g, — yrao-
BOE MOADKEHNE OTPE3KA, XaPakTePHAYIOUIETD JKCTEHT-
PHCHTCT, OTCHITLIBACMOE POTHN YACOBO CrpeAky; S, —
PACCTORHHE MORAY TOMKAMH MePeCeEYeiiig 00K 1 ILADC-
kocted pefep (1 j; @ — yroa Hakaoua TAGCKOCTH ped-
Pd K OCH BRAILEHNA, ONPEARANCTCH MEMAY TPSMEIMH,
tIL‘DﬂEImHIE?MDHH MH AHHHH NEDeCoUusims IMAOCKOCTH
PEGpa i BAGCKOCTH, Be PICHAHKYASPHON 0CH BpAILCTH,
TTRHSEM OAHA H3 HPHMLIX, MEAAY KOTOPBIMH ONPEeAEAL-
ETCH YTOA, NPHHBANERHT LAVCKOCTH pelipa, a Apyran —
HAQCKOCTH, NEPOEHAMKYARPHOR OCH BPAILEHAR, q:w"' —
YEAOROE MOACKKEHHE TPAMBY, MERAY KOTOPEIME GHDEeAS-
ARCTCH YIOA O, OTCHHTIIBAEMOR 1IPOTHE YacoBOH CTpeAxy.

Coask reopernieckux napamerpon pelie P C pEIyAL-
TATAMH HIMEDEHWA KPOMOK CASAYIOWAA, ADARHE GRiTs
HIMEpEnEl BCE HEoGXOAHMBWE NapaMeTpL, opHdaes, B
OfIIEM CAYHAE, 18 HECKOARKD YCTAHOROK. Kampan nopan
YOETAHURKA O3HAMACT HOBYI0 OChH BPAIWEHHA TPH HaMe-
PEHHH, TONTOMY PRIYARTATE UIMEPEHHI — thyHRIHR A,
[ PEAHAALHOE CMPIEHHE] 1 E!f (DEeR0e CMEmEHEE) 3arH-
CLIRAIGTCA © MHARKCOM N, 060IHAYAIONNY HOMED yoTa-
HOBKH uan ook — A B, Yeranonka © nanGoasmmm
KOAMUBECTROM HIMCPCHHEX PeBep CUHTAETOH FAARHOMN,
OnpeACATIOTCH TeOpETHIECKIE TapaMeTp pebep R, O,
E, 5 AA rAGBHOMN M AAS OCTAARHLIX YCTanoBOK N0 pe3yAL-

P, 4. Cxema mavepennd Guesnmi
W TEOPETHYECKHE NAPAMETPL KpoMoK

TaTaM HaMeperud. [apaserpu onpeaeAsioTes no dop-
MyAdnM [saR Dok N):

(1)
(2)
13)
(4)
(5)

R= D(0)/2;
ErH‘ (A M

4 R

— AN

Fomin

)/£2;
e, = QA"

m‘N={BH

L

3 Bi”mrn]""ﬂum}: (0 papmanax)
= 0B

sy =L [, 72+ X)) (D, 12+ A™(O) +

+B"(0)- B (0). (6)
Ha ocHose TeopeTHIECKH X NapavMeTROR KPOMOK coc-
TABAAKITCH YPaBHEHHA KpoMor, C yaeTom thopainl pebep
BROAWTCA ITHAMHAPHYECKAR CHOTEME KOOPAMHAT, B KOTO-
PO OCL 2 CORMEIIEHA € 0CLIG N, FAGCKOCTE ¢ = 0 copMe-
LEHa C MAOCKOCTBE) HAYAAE OTCYETd Yyraon @ " i i;lm"',
HAGCKOCTh 2= COBMBIIIEHA € NADCKOCTRIO P” opporo
u3 pefiep, Noiroxenne Touek pefipa § B AaHHON CHCTOME
KOODAHHET ONPEASARSTCH ABYMA YDABHEHHAMN;

17
(&)

B 3n y paBHeHHA BORAYT TEOPETHYECKHE NapaMeTphl
pedep. MNpu caywae @Y =0, 1, e, pelpo nepnenamky-
AMPHO DCH & M HMEIOTCH TOARKO napametpul BV ug "~ a
NOoADKENNE Pofpa BAOAL OCH 2 OHPEARAROTCN BEAMYHION
5,% rae | — Gasosoe peBpo, ypaBHeHus pefipa | GyayT:

= L(9),
z, = o).

= E cos{o} o)+ R —(E¥ F1-cos’ (o —o)), 9)
z= 5N (10)

Mpn caysae E*=0, 1. e, peBpo He UMEET SKCLEHTPH-
CHTET, HO HMEIOTCH MapaveTpr nakaona @, @ ¥ u
napamerp S,". Toraa ypasnenus petipa i GyayT:

r: =R, i)

# =57 4 R (tg®)cosip -g)). (12)

Ecan nce reopetHieckue napamerpal pefipa i amelr
FHATEHHH, OTAHMHEIE OT HYAR, TO, TpeHebperasn aians-
HbIM BAHSTHHEM NAPAMETPOB 110 MAAOCTH NEANUHH @ Vi
E, samvcisalores ofinme ypasHenus pefipa:
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Pue. 5. Mapasseanniail Nepesnoc AeTaan

r=EYcosiol o)+ JRT (E}V(1-cos™(al — g1, (13)
2, =S 4 R (g jcosip-pl). (14)

Ecan napectThnl ypasHednus asyx peGep [ ® J, o
YPABHEHHA PASMEDHBIX CEAICH (PACCTORNRMA] MeRAY
pelipamu oNpeARATIOTCH KaK pasHocTH ypaaHewi pelep

(15)

r,=r—r,
(16)

YparHeHMA PACCTONNKE MexAY PelpaMi COARDR AT
HHIPOPMAIUH K O BEAHYHHAX 3a30P0H, TPHITYCKAaX M NOAD-
HEHHH TOMER KoHTakTa pelep, Koraa paccMarpibaiccy
pefipa pasauiaHLEY AeTased § colpansol mamuie, Ha-
NPHMEP, YCAORME, 03HAUAKILEE TOYKY ROHTaKTa peGep,
HMECT BHA

r.=1,

’ 17)

z,=0. (18)
OCHOBHLE 33AANM, CRAIAHKLLC C PATMEDH BIM AHAAH-
IOM KOHCTPYRUMA M TEXHOAGIMYCCKWY TTPOLEccon |
PelaEMBe C ITOMOTI LY dillldpaTd KPOMOK, CAEA‘,&DH.[HE.
I, Japata KOHTpoAR AeTanel, noxosHol B obpafio-
TAHHBEIX 3Ar0TOROK, COOPOMHKY CAMHHL,

2. 3apaua cOOpRU-COPAMITE MR ArTasel, ManecrHm
NApaMeTpe ACTAACH, KOTOpLe coepaMpsioren, Heolxo-
AHMU HAHTH HORBIE TEOPETHHECKHE IAPAMETPL MOCAE
COEAMHEHHS B HaATH NOADAKEHHA TOMEK KONTaKTa MewmAY
pedpasmu,

3. 3apaua pacucTa TEXHOADIMNECKHX NapaMeTpon
[PaIMePOs, SKCUCHTPHCHTETOR 1 HARAGHOR) LK MEXa-
HHYeCkoR obpaboTie,

Janaua KONTPOAR CRAZEHA © TEM, TI0 HODDIMOMKHD
ONPEARARTE NAPAMOTRR BCRX peliop ARTaAH 34 oply
YETAHOBKY NMPH HIMEDOHHAX, B AL HCROTOPLIX pedep
TEUPETHYECKHE HapaMeTPhl Gy AYT OIPeARASHEL CTHOCH-
TEALEIO OAHOH UCH, 8 AMA APYTHX — OTHOCHTEARHD APYTOR
HAM AQHE TRETRER 0cH [3]. AAR OLEHKH 3e BIAHMHOrS
pacioaoRenns neex peGep rpefiyercs, yTolsl 5oe Mx
napamMeTpul GhAK ONPeACACHE OTHOCHTEARHD OAHOHN
OCH, KOTOPAA B AgaLHefllem OYART NPHHATE 38 OCh X
LHAMHADHYECKON CHOTEM L KOORPAHHAT, CaeayeT orme-
THTE, UT0 AAS TDHBEAEHHA TEOPETHHECKMX ITapaMeTpol
pedep k opHol 0cH HeoBXoAMMO, HTobLL DA M peficp
GLiAG M3MEPeHD TPH ABYX PAAAHMHBIX YoTaHOBKAX. ToAR-
KO B IT0M CAY4AR BUSMOMKEH IIEPECHET TEOPeTHYECKHX
lapameTpos. Ock, K KOTOPo#R BYAYT NPHBOAHTECA TeOpe-
THHECKHE NapaMeTPhl peiep, ABARCTCH TAARHOR, HanpH-
Mep, ia 1-il ycranonke npH Mamepenuax. A pefipa |
FAATHOR yCTalioBKy OpeAeaen napamerph E' g, @,
0, Ha k-oft yeranoske Guan HIMEPEHB HapaMeTphl
ABYX peGep i, | Onpeaeaern napamerpnt EX, @ !, @),

_ﬂ!.

l ¥ HANPARAEHKE YTADD
e=0

Puc, 7, Ansscnne HopMail K NADCKOCTH

o E' o'\ @) 0 S  Tpebyerca naim neanunnm £,
9. !fi'l,ﬂ 1‘,,.'- ‘éul' 55:1.,“9 HOOAXOA K ONPEARASHHID HCEO-
MEIX BEAHTHH CABAYIOUME ITYAHO TAK MbICACHHG ARH-
raTh ABTdAL B HPOCTRAHCTRE, wrobLl CHAYAAA TAPAMETH
E}' CTaa pasHkiM HYAIO, a 3aTem paniiy E' npu g, 1 neua-
MerHbx P, w"‘ (MapasseAhHMA Tepeloc ARPTaAH, puc. 5);
aarem, wrofint napamerp @ ' cras pABHLIM HYAID H, AdACE,
cras pantim @ 'npug 'y npn Henamennux B, g, (noso-
POT ABTaAK, pHC, 6, 7).

B npouecce s ApuAeRRA GyAyT MIMEHATHCA 1A
sennn E' @, ' @ @ ! 5}, v peayanrare noayuaioren E/,
e, 0.9, Suf. [MpeanoaaraeTes conMenenne nAoc-
KOCTH = 0 AA0 HAYAALHOIO H KOHEYHOTD DOADKeHIH
AETEAM, TO £CTh ARTAAL HE BPALLACTCH BOKYT OCH.

PacueT napaMerTpon BLIOAHSCTCH Ha OCHODE BEKTOR-
FILEX YPARe HE:

EJ‘"=E.‘—E,.+E.'- "9]
E'™ = gh-@r 120}
E™"™ = st i21)
v | ®y.CCAM pEBPO j cAera o1,
G4 @), + %, ecAM pefipo j cipaba o7,
wirn |y + T, ecam peBpo | caesaori,
Pa 0, ecad pelpo j cnpapa ori.
ApTask nepeMeniaeTcs,
8 0Ch YEPTHT HA NAOCKOCTAX pelep (22)
orpesok E7" w B
E)=E - E"™ - ™, (23)

SO0 ITH) € 8N WHHLDTE MIAHKAYH MHEIND ‘
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Mpu coeannennm 2-x AeTarell NPeANOAAraeTod, W
TeOpeTHYRCKNe NapaMerpid pefiep 2-x perascit wa-
BECTHEL. QA8 M3 ABTAACH TPHEHMAETCH 38 BA30BYIO W
CHHTAETCH HENOARMAHOH, JAKDEIARHHOA B TAKOM HOAD-
HROHHE, HT0 PRAARIYIOTCR TEOPETHYECKHE 4 PaMeTPLL,
HapecTHHe panee. Bropan apTast NPHCOSAMEAETCN K
NEPRORA APTAAK, NPH ITOM TEOPCTHYECKHE LapaMeTPL
I"ITUpU-ﬂ ACRTAAH MAMEHMIOTCA.

PaccMoTpe HH B TIOAXOA TTPH O bEAHHE N MOASACH
OFLEKTOD Ha OCHORE KPOMOK © METOAOM pacdeTa Ha ocs
HOBE MATPHNMHOID NPSACTARACHMA rpaiha [ 5], MoToaa Bi-
AVAAHIAUH W METOAA O0CCNe e HHA MEPOPMALHOHH R
CHIIN Boex MUAEM’!ﬁ MOAROAR KT NOAHDE ThiO dHPOMATH-
IHPORATL NOATOTORKY 1 0DPatoTEY MHthopMaHl npw
PAIMEPHOM BHAAHIE, TOZBOATCT B TIOANWTE PAIMe I
AHGAHD B CAYYSD HAAOKEHHA DREPYHOCTER Ha paIMe p-
HOR CXCME 1 B CAYUAD JapaHes HEHANECTHLIX Hdllpa-
ACHHA IBEHBER PASMERHBIX LEeneH, 8 TAKME I0IB0ATeT
YHECTL BIaMMHOC BARAHHE PAAHAALHMX CMEIeHAN |
neperocon IpH pajsepiom adaanse [6)

B peayaARTaTe IPOReARHELIY TCOPOTHUECKIX MECAS-
AGBATHT DOAYSCHL CARAYIOUIHC HOBRIE HAYYILIE pe-
SYAh'I':Im:

— MATEMATHYECKAN MOARAL TOMHOCTH ACTAARH THIA
TEA HPALILEHHA Ha OCHOBE NOHATHA KDOMER © COOTRET-
CTRYFOULAM ANTH PATOM TPORETHHECKHUY W HIMADHEMLIX
NapaseTpon M HX HPEODPAIOHAHHA B METOA €10 IpHMe-
HUEHHA AAA PEIICHHA TeXHOAOIHYCCKHYX daaay ofecne-
HOHHA TOUHOCTH ASTAARH H CHOPOMHIIY ©AHHKLL

— CORRPIIeHCTEOBANHE TOOPOTHYECKHX OCHOR [ai-
MERHOMD aHAAMAA kPR TON Mﬂl[lHHﬂf‘TpﬂﬂHHﬂ nyrem
NHEARHHN B YHCAC OTLCKTOR PA3MEPHOID AHAANSE HOBLTX
SAEMENTOR DOPML ABTAA A — KpOMOK;

— OOMCaHHE (POPMI APTAACTH THIA TEA BPalLeHus
EPOMOHHOR MOAPARID, OXBATHIBAIOWE R GOARLIEE YHEAD
ROIMOAMHLEX (TRACHCHAR RIAMMHEO DACTOACHECIIR T0-
BEPXHOCTCH 33 CHET OIMCAIHA OTEACHEHUA PacIoAGKe-
HHH KPOMOK.
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PaccmoTpeHsl PEIYNLTATE HCCNEACBAHHA JARHCHMOCTH TPHEOBIC, BOIHMKAOWLEH § METARND-
MONMMEDHOA TPHBOCHCTEME C NOMMMBDHELM KOMMIOIHLIHOHHLLM METEDHAND M HA OCHOBE NOMM-
TeTPathTORITHARHA, OT KOHLEHTPALMM HBNONHHTENA — CHPBITOKPHCTANNHYECHOro rpadcuTa.
YCTanosnena 3a8HCHMOCTE MENAY TPHEOIAC H HIHOCOCTORKOCTIIO METANNONONHMEDHON
TPHBOCHC TeMmbL. MPeANOMENHS METOAMKE NPOrHOIMPORAHNE IKCIINYATALMOHHLIE KAYECTE Me-
TARNONONMMEPHOrO Yana TPEHKA NO Benkukke TpubBaIOC.

Hnicuessie cnosa: nonwreTpaciTopathnen, CHPBITOKPHCTANNHYECKHA rpackT, Tpubo3[C,

CHOPOCTE MIHALMRAHKA.

Beeaenne. [Moanme prLe KOMIOIALAOHITLIG MaTepu-
dabt [[TRM) wirpawT cymecrsennyio MPOrpeCCHEHYD
POAER B PAIRMTHH COBPEMEHHOTO MTRPROOPOCTPOCHHA K
MatHHocTpoeng. TTKM wenoasayiores i pasasyix
BHAAX TEXHHEH = OT UIOANTOPON B IAEKTPHYSCKMX
HETIAX AD HOAIHITHHKOE W YTIAGTHEHHA TPAHCTIOPTHRIX,
TEXHOAUCHMECKHX M 3HERreTHNeCKHy Mawnn. Cospe-
MEHHDE MATEPHAADRCABRHHE, HOTIOA BIYA CORCDIIEHHLIC
TEXHWISCKHE CREACTEA I METOAMKH, paspalaTeisact 1
HECAPAYET OYTH M METOALL COIATHMA B MOAHMEDHLIX
KOMIOIHUMONHELX METCPHAAAX CTRPYETYP, obecneyHea-
HIUIHX DOAYICHHE ONTHMAALH KX MeXAHHYECKHE, JASKT-
PHMECKHX, TPHOOTEXHHYECKHX W APYTHX croficTs [1].
FNAUHTCALULIA IDAKTHYCCK M HETepOC NPeACTARANRIOT
FAARL TREHHA, HIMOTORAMHHBLE C© HPHMEHEHHEM TOAKMEep-
HEIX MATERHAAOD, TAK KAK OHM HMEe T HM}’IG"I Maccy,
PAfOTAIOT IPAKTHYCC KM BECIIYMHD, ofsapawrr agemngii-
py1Iomes cnocofHocThio, B BOARITHHCTRS CAYUARE 1
Tpefyirt cMaaky [2)

HenGxoAuMo orMeTier,, §T0 B HAYKC O TDEHAH NOAK-
MEPL NOPOAKMAH MHOMECTEO HOBRX 3apa4, olycaoBAeH-
HEDX CHELHIDHYECKHUME CBORCTBAMH 3THX MaTepHason,
KAk NoKazuBaeT NPaKTHES, KOMIOAHIMOHHER MATERH-
ALl Ha OCHORE NOARMEPOR B IHAMHTEALNO Goabluel
CTONEHE, HOM METAAALL, YYBCTBMTEABHEL K BOIASRCTHHIO
MHOTOYHCACHHLIX (hakTOpoR, 06YCADBASHHWX TPEHHEM
H BAMAHKHEM BHEIDHER CReAR |3]. 30 CRA3aH0 € TEM, ¥To
CTPYKTYPa NOAHMEDOR XapakTepHAYeTes GOALIIMM pad-
HOGBRATHEM MOACKYARDHLIX ofipazosanyi, B noanme-
PAX DAHOBPEMEHUO TPHCYTCTIYIOT aMopdHasn 1 Kpuc-
TAAAMMECKAR (hdibl B CHOACTRA NOAMMEPA B 3HAYHTeAL-
HOA MEDE ONPEABARIITCH €10 CTeNeHnTn KpHOTAAANY-
HOCTH, CTpocHHe noa HMOPHBX MATEPHAADN R HTOIC
ONMPEACARET MEXAHMAMEL MX TPEHMH M HAHAIIWBIHHN [2].

Cyumecrsentad ocole HHOC T TOAHMEPHLIX MATE pH-
aros 1 TTKM Ha noArMe pHOE 0CHORE 3AKAKMAPTEA Clle
M B TOM, WT0 HX PaboTa B TpHGOCHCTEMAX CONPONOMK-
AAETCH NPOUECCAMA TRPHOOIACKTPHIALMH, AHAANT HME-
FOMIEHXCH ASHH LIX O rrp}m;rypuux HAIMICHEHHAX B nosepx-
HOCTHRIX CAQAX TRYIMHXCH TeA |4, 5] W opHoBpeMerHo0
MPORMCXOARIITHX TEPMOAHHAMHYCC KX N POLECC0E AWCCM-
MATLHH MeXAHHYeCKOR JHeprvy [5— 7] nokaasaer, wro
ITH UPOUECCH ONPEARAHIOT XaPakTep W 3aKOHOMEp-
HOCTH TpHﬁﬂ&hél‘.'r}JH!d]lHH METAAAHYCCKHX, 1104 HMap-
HEIX H Ml'!’TﬂMUi‘iﬂM-lME]J!!I-I X YAADR TRPEHHN HOIARMCHMO
OT YCAQBHA HAFPYMEIMA # CMAIKH, YOTAHOHASHD, YT
WPOLECCH IASKTRHIAIHNK Bhl ILBAIOT OAHY W3 DANIOBHA-
HocTef BMAA HITAIIMBAHNA — KOPPOIHOHHO-MEXaHH-
‘IE‘CK}THJ. IpH KI:J'I'UPI'J M MEXAHHYOCKOE H3IHAHBAHMWD
CQTIIH}HDJKM CTCH XHMHYSCEHM W aaD KTPHUCCKHM Bla-
HMOASHCTHHG M MATEPHAAS OO CpeaAn . BosHHEHOBOH M
TpuGo3IAC B METAAAOTOAMMEPHON MAPE TPEIMS, OKAShI-
BALT RAMAHME HA TPHOOTEXNHYECKHE XaPaKTePHCTHEH,
BO MHOHX CAVHANX YXYALIAA HX, YMOHEIIAR TEM CaMEIM
CPOK CAYMOL TpHOOCHCTEME, TaKHM ofipalns, oue-
BUAHA dRTYAARHOCTE HIYHEHHA H DPOTHOIHPOBATTHY
TPHEOIAPKTRHMECKHX MPOUBCCOD B METAAADITIOAHMED-
HOM CONPAMEHHHA. BTGML"I' BOIMOAHOCTL }"I‘IWH;\EHHH
AGHHEIMA MPONECCAMH C IEARIO NOBLILTEHHN TKCIIAYTA-
LHOHHLX KaYECTR MOAHME DX TRPHOOCHCTEM, 8 HMeH-
HO, yMenkere Ko HIEenrTa Tpe I, yMeHbILEHHE
HIHOCA APTAAZH NAPB TREHWA H Y BCAHYCHHA CROKa HX
CAY ROk

MNepBocTenenim MHTEpeC AR TPHOOAOIHMBCKHK
HECABADBAHMIT TPEACTARARET T OAHTETRANTOD FTHACH
(MTO3I). NTOD 06AaAaCT CAMBIM HHIKHM Kosthdmgm-
BHTOM TDEHMA B YCADBHAX CVXROrD TPEHKWH 110D CPARHEHHID

B00T (0% T i FHHIDTE WRHKAYH BREIND ‘
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E MAIAHDCTPOEHWE # MALWHROBEATHHE

BEACACTIHE 0COG0TD CTPORHEA MOACKYA [TTDD uveer
OAITY M3 CAMBIX HUIKHX DOPERPXHOCTHELX SHEPIHA jaq
HEEX HABECTHLLX THEPALIY TEA,

Ha anrippurnmonswe ceoiicrea MITO3 cyugecr-
B2 HHO BARACT HAMEHEHHR TEMOCDATY P GKDYRAIER
cpoat. YsoHbillenue KosgupriEeHiTa TPEHHA C N0BL-
IMEHHEM TEMIEDATY PLL BEIIOAHO oTandser [TTO3 or
APYTHE NOAMMOPOR, YV KOTOPLIX HPH MOBRITISAHH TeMne-
PATYPH 3HAMHTEARHD YBEAWMHRACTCA M DE3 TOIO BLICO-
EHA koouiMe T cyxoro Tpetes |2)

Opmars MTED obasaa0T HEADCTATOUNHD BLICOKHMH
MEXAHHYPCKHMMH CROMCTRAMM M HUIKOH HIHOCOCTOR-
ROCTLIO, MIMeR HOKAIOUNTEABHD BRCOKHE aHTHDHEIH-
OHHBEE CRoRCTRA, TP HHTEHCHBHO HAHATTHRAETCH IPH
YMEPEHHMY W RRCOKHY HArpYIiKAY W CKOPOCTHEX CKOAL-
HOHHMA. C UeARK yETRPANSHI STOM HEAOUTATHA HCITOAL-
SYHIT CUPYETYPHYTO MOARGIHRatie, OANEM U2 epCnes-
THBHEIX METOADE CTRYRTYPHOR MOARPUE LA SBARCTCA
ABEATHWE HANCAHKHTEAR: AMCTICPCHEL, BOADKHHCTHIX, 4
H IOCAGAHME MOAL — yARTRAARCTIEpouoTLD [2].

CacAyeT OTMETHTE, 110 BLGOD HATOAHHTEAY B 670
KROHULHTRAILHA B NEARMEDE TPHBOAAT HE TUABKD K 3HA=
YHTEALHBIM MAMEHEHHAM MEXAHHYSCKHX B TPHOOTEXHH-
HECKHX CRORCTH, HO BHILIBACT HAMCHEHHE oro CTpyK-
TYPh B SACKTPHYSCKIY ChoficTh,

Hean pafor — wocaeaopanme rprGoIAC, BoaHuKE-
HAER B METAANDTIOAHMERHOM Y3AE TPEHH M ONpeASAe-
HHE BIaUMOCERIH MexAy TPHBOIAC w wanococTol-
KOCTLED BOAHMEDHOTD KOMIOIHITMOHHON METERHAAR,

MeToanka KcnepuMenTa. AN AOCTI M MOCTaR-
ACHoN nean Owa paspaloTaH ClewHaALHbBI CTEHA Ha
fa3e HACTOALHOID CREPAHARHOITD CTAHES, Koncrpysims
CTEHAA DR CTIOUHBEACT:

1] MaMeHEHRE KONTAKTHOTO AABASTIH MEAY NOAKR-
MepHn M o0pasnom U KoHTpTEAoM oT 1,0 A0 3, 0 MIta c
NOMOUER ClenasbHoro Habopa rpyaos,

2) maMeHenHe CROPOCTH CROALMenHn obpaiia
OTHOCHTEALHO KOHTRTEAS;

4] OTHOCHTEARHYIO CHOPOCTH CKOARMEHIS 0fipaii,
GAMIKYIO K PEAARHOR CEOPOCTH B Y3A2 TREUMH, 34 CHeT
BLUCOPA AMAMBETDE CKPYATIOCTH METAAAHYECEON KOHTR-
TEAA M MACTOTH BPAILEHHH ABHPATOAR,

CCHORHBIM JAPMOHTOM WIMEDHTEALHOIT CTEHAR SRAS-
erca patiouni yaea, Cxema paloucrd yiaa HaMepHTeAT-
HOMG CTRHAQ NPeACTARACHA Ha pUC. | KoleTpysumn palo-
BT YAAD COCTOMT K3 CABAYIOLLMX ARTaALRA: | — RoprTye-
AEPAATEAL IOAMMEDH R X OOPaInoR, 2 — MeTarsHvecKoe
Koabto; 3 — rafika KpenAcHAA naTpoHa; 4 — MeTaaam-
HECEWA NATPOH, 5— noarMeprni obpasei; b — mertan-
AHUECKOD KOHTPTeAD; 7 — METAAAMYECKAN ouopa; § —
TERCTOAHTOBGA HIOAAINA; 9 — METAAAMMECKOR GCHOBA-
Hae) 10— Merdaanyeckui wapuk. Paiousi yiea peasn-
AYET CXEMY TPEHWS NAACT-AWCE,

Aspxateas obpaston | noasoaser OAHOBDCMEHHD
YCTananAnRaTh 1P ofipasua. Noaumme paie oGpasie 5
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Fuc. 1, Cxema pafiouers yasa HIMepUTRARNOIT CTENAD

PAIMEIAIOTCH B METAAAHYCCKHX MATROHAX (CrakaHax) 4,
KOTOPLIE COBAMHEHE Medpny colold meTassmieckoil
MAACTHHONH, HMeIIei KOHTAKT C MOTAAAHYSCKHM KOAR-
oM 2, N0 ROTOPOMY MPOMCXOANT CHETHE SAPAAA © M-
MO IO CKOARIAMET0 KOHTAKTa,

Ofpantnl © JIAAHHEIM YCHAHCM PaloTHMK TOP LgMK
OPUAHUMAKTCE K KONTPTEAY B — METAAAHYECKOMY
AH l‘.'!.‘f, HATOTOBRACHHOMY H3 FAKAACHHON CTAAN MAdpKEH
CT-45. C neano crabiman3almm TeMIepaTyps KOHTPTeAS
Brip MPEAYCMOTPEH CRCHMAARHLIA BAIOMUIHCRLIE pa-
AMATOR, WMEIOWHA maowapt DokoBol NOBEpPRHOCTH
~1300 cM’ M BOSAYIIHOE OXAZKACHHE PaBoYero yaaa
MOMOIEBE) OCEBOID BEHTHARTORA C HOMHHAALHOH MpOMHI-
ROANTEALHOCTEIO 140 M™%, BAGroAapa ITOMY ToMIEDa-
TYPa KOUTRTEAS B MPOLECCE HCHLITANHE HMeAA OTEAOHE-
HIHEe O 38AANTIONR He Goase =270,

Ofpasik BuOARAAHCE 13 MTKM na ocnone [T,
B RayvecTise HanoAHUTEAR B ofipasie MCHoALIOBAACH
VALTPAAMCHEDCHOHHBH CEPLTOKRHCTAAANYMECKHI I'pa-
thir (CKI) mapis TAC-3 (MOCT 5420-74) ¢ kpucTassa-
M MeHee (,2 MEM, HEYNOPHAOUCHIIOR OPHEHTALIMER 1
YARABHOR NOBEPXHOCThED YacTHI] 55 = 70 m*/r. Hanoa-
HUTEAL-MoAMpbukaTop CKI cMemmpaacs ¢ T s cne-
UHAABHOM eMecHTeEAS, AAs HeeaeAnRARKA BalA HINOTOR-
ABH KOMIACKT 00pas 108 0 (hopMe LHAHHADA AMAMOTROM
3 MM H AAHHOR 13 MM C ROHIEHTpanmei HanoAHNTEAR 5,
10, 151 20 MACCORKIX TROLEHTOR.

C ueanio noBLIIEHNS TONHOCTH HAMERaHHA W3 06-
PATIOB YAAMABCH BAGTS, AAR 3TOPD NEPEA HAHAAGM IR0
BEARHHA HIMCDEHHA BCE NOAHME DPHLIE ODpPASLLL, KOPITYC-
ABPAITEAL B METAAMHYCCEOE KOHTPTEAD NOMENAAHCH
12 30 MHHYT B CYIIMARHEI IWKath ¢ TeMnepaTypoir 90 °C.

Ans perucrpariad TpUGOIAC 1 o6paboTim aAeKTpH-
HECKOrD CHIHAAS HCNOALIDBAAR OClHALOTPad diapMia
VELLEAN, wMeioumit soaMoHOCTE BLIBOA HHGOp-
MALH HA MOHMTOP KOMITEIOTE pa. Ha 9K pale Monntopa
HaBAIOAAAM 3aBHCHMOCTH TpHG0IAC oT spevenn, Mo
OKOHYSHHH IKCOEPHMOHTA NOAYHEHIKE 3aRHCHMOCTH
TRHGOIAC o7 BPeMOHH AR BOAMAKMCE HA NEYaTL.

Hamepenus TpriaIAC HPOBOAHARCH HPH TEMIEPaTY e
KonTpresd 313 K v Rodmak TR pasaeinax 1,5— 3.0 Mla.
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Pre. 3. 308NCHMOCTE MACCORO K CROPOCTH wanamusanns
ofipaznoes ITKM
OT WeAWTHIEL TRRbaIATC [
TRH SHATENHE KOWTARTHETO AANACHIA
al p=1.5MITa: 6) p=2,0 M[1a; al p=3,0 MIa
W reMneparype I3 K

Peayantarst nccaepoBanms n nx oboymaenne. [po-
BEANAHKE JKCOCPUMOHTAALILIE HCCABADBAIINA NO3B0-
AHAH YCTAHOBHTEL BIGHMOCHRAL TPHGODAC Ue KOHLEN-
TRanHed O HATOAHWTEAR § KOH e THEIM AARABHHEM p.
Fpathite chme saBucHMOCTH 3HaYe i TpRGoIAC Uor
ROHIEHTPaIHK O HANOAHHTEAR B PasaAiyit X KOHTAKT
HEBIX AABACHHTE D IPCACTARACHLL 18 puc. 2, M rpadiion
BHALD, Y0 aHaveine Tpuio3AC yYMeHLIAOTER Kak ¢
YBEAHYEHHEM ROHIEHTRAIAH CEPBITOR PHCTAMNMHMECKOTD
rpatpura 8 TITOD, vak M € YyREAMYSHACM KOHTAKTHOTO
MARACHIH,

TMOAYHEHHEC PEAYARTATH  ADIYCKAIOT CABAYIO-
WY TEOPETHYCCKY I MITepIpeTany. Yseiuyene
KOHTAKTHORN AABACHHAR MPHBOANT K }l"\d EHRIIEHHID 38:30-
P MEFAY MK POHEPOBHOCTRMH NOBEpXUOCTeN TReng,
PaccmaTpinan METAAAONOAHMEDHOR CONPRATHNS KAk
ROMASHCATOP, MOMKIO FORODMTY O AARHNE PATHOCTH 10-
TEHUHAACR BEHAY YMEHLIEHHA PACCTOAHHN MERAY
HIAACTHHAMMS TPH Y BEAHYEHH panaetin. TIpH Konnen-
TPaNHK OT 3 AD 15 Macconuwx npolenTos TpuGoIAC
YMEHBHARTCA HEAH THTEARNO, BEHAY TOIO, 4T hopMu-
POBATNE IACKTRONPOBOAA LMK LETOMEK HE 5808 pLICTO,
ABALHERILOS VIBAHMCITHE KO HEHTRAUHA TTRPHHOAHT K
BOJHHKHOBCHHIO YCADBHA, 0becnouynBalomui cToK 3a-
PANOE.

CAeAYIONIM YTanom paBoThi GEIAD FABACHHE 3a8H-
CHMOCTH MEXAY TPNG0BAC 1 nanococToRKOCTEIO ME-
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TAMAOTIOAHMEPHOR TPHOOCHCTEMEL AAS 5TOM anTopEI
BOCHOALIORAAHCH PRIYALTATAMM JKCHepHsedTon [8],
KOTOPLIC MOIBOAMAH YOTAIONHTE AABHCHMOCTL MACE-
B0 CROPOCTH M3HALIMBAHMA, HeNOCPEACTECHHD CRATAH-
HON € HAHOCOCTORKOCTEIO, OT KOHUEHT PALHE HANOAHI-
TEAS B KOHTAKTHONO Aapaetind, PeayALtard vaMepernn
MACCOBON CROpOCTH Manamuranun ofpaspgos [TKM,
npuneAeHHEe B pabore [B], npeacrasacnnt B Tada. 1.
COoNoCTaiAns IOAVIEHHBIE ABTOPAMHE TpaUuecKHe
sapucuMocTh TPHGODIAC IV (Cp) oT koHuerTpamm
HANBAHHTEAR O W KOHTAKTHOPO AABAEHHA D, HPeACTaR-
ACHHKIS Ha PHE. 2, € AAHHBIMI Ta0A. |, HECAORED VOTA-
HOBHTLE COADL HEM‘," MaCCORO CROPOCTLE) HIHALTH-
sanun J ofipazuos IMKM o1 seaminin TpaGoDAC U
B peayAntare yoTaHoBACHHON CasIH GLAH NOCTROCI M
rpapIYeCKHE 3aEMCHMODTH MACCORDT CROPOCTH Hama-
wsannsd Jobpasuon MEKM or seanysii tpuGo3AC U
MPH PAIAHYHEIX SHAMEHHAX KOHTARTHOD AABARHEHA
(p#c. 3a, 0, 8),

C noMoniko MateMaTHyeckod nporpaMsynl MATLAB
DAG NPOMARCARHA TOAMMHHAARHASL ANNPOKCHAALIMY
Hoayqennb X rpadukon (puc. 3a, G, »), B peayanrate
EOTOPOR 10AYSEHE YPaBHEHHA JADHCHMOCTH MACCOROR
CEOpOCTH HaHamHeanun ./ obpaanos IMTKM oT peamymim
TPHGoIAC U npu pasAHsSHEX IHANOHWAY KONTARTHOM
AARARHHA, Y DARHE AR HMEIOT R

Ji=aU' +bU+c Ut d,

rAe a, b, ¢, md, — Hekoropue kosdipumerT, Xapak-
TERHHE AAR ONDEASACIIIOTD 3HAYCHHA KOHTAKTHOR
AdBaeran p (raba, 2).

Hamepenue 1pubo3AC B MeTaA OnoOANMEDHOM yane
TREHHA HE TPEACTABAACT COPLEIHON NPOBACYL 1 He
JAHUMAET IHAYHTEALHOID BDOMEHH I OTAHUNE OT HIME-
PeHME TPUBOAOIHUCCKHX NAPaMeTPOs (B YacTHOCTH,
MACCOBOR CROpOCTH HaHausanms MTKM),

Takum 0GpasoM, Ha OCHOBAHMH BLIILIE HAAOKEHHOIT
MOEHO NPEAADEHTL METOAHEY #33MeHLID TRHUGOAOTH-
HECKHX HIMEDEIHI — JACKTRHYSCKHMI. 270 DOID0OAKT,
N6 NaueMy MHEHWIO, YCKOPHTE NPOUEAYDY HOHCKA
HAHGOACE OUTHMAALHOI TPOUEHTHOTO COAR PAEAHK
HANOAHMTEACH, ONPEASARIONIHY CTPYKTYPHO-(hazoBoe
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cocTostHue TTKM, W, kak cAcACTRHE, NORLICHTE IKCIAY-
ATAHONILE KANeCTEA MOTAAAONOARMepHOR Tprlio-
CHCTEMBK,

Jarawaerane, | |poBeAFHHLE HCCARADBAHIA NOKATA-
Ar, 9o TPUGOIAC yMeHLNAeTOR © YREAHNDIHEM KOH-
HEHTPAIMA CRPRTORPUCTAA Y e cRoTo Ppaduta s TTTOOD
H OB e HHeM KOHTAKTHOM AaacHis. C HENDALIOBA-
HHEM NOAYHEHHBIX PEIYALTATOR H ABHHEIX, XapaKTepH-
IYIUHE 3dBHCHMOCTE CROPOCTH MAHAIIMBAHKAA OT
EOHUSHTRAI W 1TanoAHITEAR, YOTAHORATHA 3aBHCHMOCTH
J=IU). TpepaaraeTen HENGALIORATE NOAOTILIC SARMCH-
MOCTH AAR 1 POIHOMION OIEHEW H3HOCOCToKocTH T M
Ged 1 PUBEARIEHA AAHTEABHBIX H TRYADEMEHX HCTILITaHN
Ha TREHAE W HIHOC,
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AHAPHOITEYKWH Ceprei Muxaftaonny, KaHanaaT (1e-
AAPOTHYCCEMX Hay s, ADLert kache Apsl ditankn Culnp-
CROM NOCYASPCTREHHON aBTOMODHABHO-ADPOXHOE aKa-
AEMHH,

AAPEC AR TCPeTTHCKM: e-mail: ASMSTE mail.ru
BHPIOKOR Cepred BaaanMuponuy, AOKRTOD TeXHHMEC-
EHX HAYE, 3aseaAy10Hi kaeapoi cCHoresid anToma-
THAHPOBAHHOMD TPOeKTHPOBAHNIA MAITHH B TeXHOADIH-
HECKHX MPoUectoi» OMEEOD McyAapCTReHHOM TEXHH-
YECKOTD YHHRepCHTeTA, npodeccop karheApm hninks
CubGuperni FOCYAAPCTBEHUDA ANTOMOOHARHU-ADDOM -
1O AKAAE MM,

AApeC pas nepenncEn: 644050, r. Omcx, np. Mupa, 11,
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E. H. EPEMMH
A. E. EPEMMH

OMCKMA rocyfapCTBeHHbIN
TEXHHYECHHH YHMBEDCHTET

OLLEHKA 3 dEKTUBHOCTH

BO3AEMCTBUSA AUCTEPCHbIX hA3
HA NMPOYHOCTb

JUTLIX AETAJIEA MALLMH _

H3y4EHO BIMAHKHE CTPYKTYPHBIX NBPAMETPOR AHCNEPCHON (haThi B OGMEME IMTOND MeTANNS
HB AMHAMMIY AHCNOKALMA M NPOYHOCTHBIE CBOHCTRA. MoKaIaHO, YTO NpH HOAHPHUMDOBAHNH
MHTOND METANMA HAHOUACTHUAMM TYTONNABHMX COSAHHEHHA COBMECTHO € NOBEPIMOCTHO-AKTHA-
HibslMH BEWECTHAMM MOMHO OMHAATE CYWECTREHHOND NOBLILWEHHA MNPOYHOCTHRIE M NAACTH-
HECHHE CBOHCTE METANNA OQHOBPE MEHHO.

Kmoyennie cnosa: W,mrm,mm.mL AMCNOKa-

UMM, AeDOPMALHA, NPOYHOCTE, NHTON METANN,

Pasmirrie teximxm on PEASARCT HEIEPEPIINHOE [0 -
eHHE TReBOBAHHHA K KOHCTPYRITHOHH LIV MATEPHAAAM,
OTCYIoTine MaTepHAAGE C HEOGXOAMMEIMK XapaKTepUc-
FHEAMH HEARETCH B PHAC OTPAcACH NPOMBILIARHHOCTH
TOPMOIOM AAA fﬂT'I.F‘pllll"lH'TI!Dﬁa!IH:ﬂ H COIAANHA HOBLIX
KOHCTPYELHA, MALLAT W W 3a0ami,

EascoHusckme cnocobin MOAYYEHHAN CTIASBOR AGACKD
HE BCENAd NO3BOAHIDT MOAYMHTE MATePHAAK, OGAIAS-
I0lHe TReGYeMM KOMIACKCOM CBafcTr, CAOMHBIIasCA
EUTYALHA ARIEBACT HeODXOAHMOCTL HHTEHCHBHOTO
HOHCKA HOBLIX MYTER N0AYYEHA MATE PHAADR C [IOR-
MIEHH MW XADAKTEPHCTH KaMHi.



BocumMa NOPCIeRTHEHEIM B 9TOM OTHOWCHHN SOAS-
KITCH MEHEDCIIU—?HP!NHEFII-I ({3 MATEPHAALL, B KOTOPLIX
MOBBIMEHHE UPOYHOCTHEIX H APYTHX XAPAKTERHOTHR
COIAAETCH 38 CHET HCKYCCTHEHHO BREASHHEIY TYTONASE-
KHX BEICOKOAHCTepCHEX vacTHl, Wupokue neponex-
THELL OTKPLIBAKYTER MPH HOAYYCHTWE AMCTTE PCHOYIIPOY -
HEHHEX MATCPHAACE METOADM AHTCAHOR TEXHOADMMH C
HENOARSOBAHUEM 0T BEMHOM MOAMUITHPORAHHA METAR-
AMNECKDID PACTAABA. B0 e BpeMs CTRYRTYPHEIE fapa-
MOTPR ANCIACPCHEK (his, ONpeARARICIIMY TROMHOCTHES
CBOHCTEA METAAD, HIYISHLL READCTATOMHO,

[Mpacyrernme ppcuepounod (hadn B obseme MosHdn-
UHPORAHHOTD METdAAD DRAIRBACT BAHRHHE Had AMHAMHEY
AMTADKALMA W COIAART YCADBHA AAS BTO YTIPOYHCHMS
ECAM CHMTAT, UTO AHCTIEPCHEE YACTHITE ABATT MOTAAA
118 DAOKR, PAAMEDEL KOTOPLIX PADHL DACCTONIMIO MOBAY
HACTHILAMH, TO TARHE GAGKH By AYT OLIPEARARTL CpEAHIE
CHOGUAHLUR 11YTh ABMME Hi AMCAOKATIHEIA, Yucao ppcao-
KAl MPOXOAHIHY CPeAHHA MYTh H ALILIBA 0L HX
MAGCTHHCCK VIO AChOPMAaLHIg, TRONOMOHAALIG ITOMY
AyTH, ECAM HARECTHE 3anHCHMOCTh MEMAY CROPOCTRIO
SAPOMACHNA AMCAUKAIMA H NPHACKEHIRM Halpase-
HHEM, T0 HIBECTHA H CBAIL MEKAY CPEAHAM Y TEM AWC-
AOKAIHKN W CONPOTHARASHHEM Aehopmaium. TTpu cko-
POCTA ASOPMALIEY, TPONOPIHOHBALHOH CKOPOCTH 3a8-
POMARHIS AMCAOKAIMA, HanPAARenHe AeOPMAaLHK po-
NEPUAOHAALIG AOTAPHpMy Beandmisl, obpartoil cpea-
HEMY PACCTORHWIO MERAY dacTHIAMH, [Top AoficTEREeM
NPHACHEHHOID Han PRAFCHHE HCTOMHHEH AI'!EAHKEIJI.Hﬂ
OOPAIYHIT AHCACKAIHOHUIE TTETAH, ORPYARAIIIHE Mac-
THI, YHOAD TETEAL AMCAGKALLMIE N AaNHCHT 0T paccTo-
A MEHRAY HacTHianm |1):

n nfxuf_t}'mj.i:ﬂ | (1)

TAE |, — PACCTOANME MEAMAY AHCTICPCHEIMI YaCTHIIAME;

T —NPHAOKEHHOE HANPAXEHHE; G — MOAYAL CARHIA Ma-

TEPHAAA MATPHLEL b — nekTop BIOprepoa AMCADKAITHN,
Hanpsike site AT, ARECTRYIOUIETO Ha SACTHITY:

v=a*1,/G,|b|. (2)

4 HPEARA TEKYMECTH CIAA RS, YITPOYHEHHOM YACTHIIAMM;

ar = G.Glbl1.C (3)

rae G, — MOAYAL CABHIE wacTie; © — AOCTORHHAN,
XAPAKTEPHAIVION AR THIT CTIAIHA,

M 1m0 caeayer, 4T0 HpH MOAMDHIPOBANIH ANC-
HEPCHEIMH YAUTHOAMH MOMKET BTH ACCTHIHYTO YIIpod-
HEHHE CIAGEA — NOBLIIEHAE NPeAtAa TeryzecTH, [Tpn
JTOM MUAYAL CARBMEA MATEDHAAS YacTHUe G, ADAKEH
NPEBOEXOANTE MOAYAL CABHTA YACTHIL (MATEDHAAA MaT-
pui) G, nHayve ynpouse iHA He 1poR3oRART,

B 1o e npeM AA CHAGBOR © MaARIM pasMepoM yac-
THIL pacueT 0o hopMyae (3) CTAHOBHTCR HeBEpHIIM,
B TaRAX CHABRAY HAOPAREHHE CARTTA, ABRRCTOVIOUW RS Ha
ANCHEPCHEIE YaCTHL Cihe puueckol hopMBEl padMepoM
d, olpeARAteTCH COOTHOWERHeM |2];

t=2nG, | b|/d, (4)

A MREARA TEKYHECTH CHAABS 00PaTHO NPONOPLHONAARH
pasvepy HacTHiy

0o, <2G,|b|/d,- (5)

B arom cayuae yactui AERCTHYIOT KAk mpensT-
CTHHH, JAAEDMUBAIOUHE ABMAKEHHE AHCAOKALHA, T.0.
AHCAOKALUHOHHAN NeTAR BOAWKA O CRaRHeHHK) C PaccTo-
AHHEM MEMAY HACTHIAMA.

AdHHaN AMCAGKAIHOHHAR MOABAL NOKAILIBACT, ST
NPEALA TERYHECTH AHCIEPCHO-YITPOYHEHHKIX CIIAAROE,
COARPRALTHE KPYIHEE YacTHIE (CBEITNe 300 HM), 3anm-
CHT K&K OT NPOMHOCTH MaTRHILL, TAK H BELLECTRA 4aoTH-
Ukl B TO RPEMST KAK TPH MAAKX PaIMeDax HacTHL, npoi-
HOCTH ClAGEA HPAMO UPONOPUHOHAABHA MOAYAR CABWTE
AMcnepesol diase 1 opaTHo UPOIOPLIHOHEARHS pa3-
MEPY 9aCTHIL

Takwm 0bpaioM, OCHOBHLIMY CTPYETYPHIIMK Napa-
METRAaMH, onpessaciiuyMe sthhek THRHOCTE AcR oM
HMACTHIL Ha NPpOYNOCTL CIHAAHG, SBAHIOTER HX Pa3nmep,
8 TaKAE CPEAHMN CROBOAHKIA NPUMERYTOR MERAY
HHMH, HAH, IO ARYTOMY, MEXYACTHYHOD PACCTOAHME
[PACCTOANME MEKAY HEHTRAMMH YacTHL),

Ana onpeasaenma o Bearig BYACM CHHTATH,
WO YACTHIL PACTPEABAE HEL GAHOROAND H HIOTPOIHD B
offhemMe pacinasa B MMeIoT clhepryueckyio thopmy. 2T
BIIOAHE BEPOSTHD, TOCKOALKY B PACTIAGRE CREPHUCCKAR
POPMA SACTHLE BOTHHEAST B PEIYARTETE PACTHODCHNS
ADKAALHLLY BOMEPEHOCTHEY Heoatioposiocred, Cou-
leM BOKPYT HeKOTOPOi YACTHIE ciepy paanycom R,
PanHhiM MOAOBHMHE PACCTOARHA MEXAY LEHTPOM 3TOH H
Ganmafued vacrius: R, =d, /241, /2, tae d,— ana-
METR YacTHiM, a [, — coofoanil NpoMERYTOR Mo HAY
uacrTuiamu. Toraa ofuem cepu V. =(a/6) (d, +1,)’
BYAET BRAIOUATE B CeOf 0bbem uactuik V, =(n/6)(d, )’
H of'beM MATPHIH |

V, =(n/6)(d, +1,)" = (n/6)(d,]". 6)

Breas Adaee OTHOCHTEALNLIA OfheM dacTHijn!
V™ =V, /(V, + V) (ofnemioe coappaaiie 9acity)
H LLITIOATIHE B Bblpasedns (6) coorseTcTayiomme npe-
OBpasOBaHMN, HOAYHHM:

1 =d, (1= (V™)) r(vimye, (7)

COooTRETCTBEHHD, PACCTOAHHE MERAY EHTAMH Yac-
i I =2R, umesr nup;

L=1/4V=)e, (@)

ANA 1€ DEMELIE S AMCADKAILHH B MATPHIE CIAADA ¢
HACTHIAMEH MRHACKENHOE HATPAMOHHE ACAKHO GhTh
ADCTATOMHEIM, STODK HIOTHYTH AHCAOKAIHIO B HOAY-
KRYTAYIO e rAlo, Hauseusi pasuye KpHnuain narm-
Oa AMCADKALMH [OAACTHCTEMEM [IOAR BHYTREHHHX Hallpa-
ALHTH T, Ol PEASARETCA Kak

R,=G_|b|/2,. (%)

AAS MEKYACTHIHOTO PACCTORHNS |, Hanpaxenne T,
HEOGXOANMODE AN IDOrHGa HIR AHCAGKALME, TOAYYACTEH
M3 COOTHOMWE KA

=G, |b|/1,. (10)

Ecan MpHAODKENHOE HAUDIKEHHE ADCTATOYHO AAH
COIAAHHA AMCAOKAUHOHHONR NIeTAR papuycom R, = 1./2,
TO NETAR CMOMET YREAWMHBATLCR 0o AaakHeero
NOBLINEHMS HANPAMEHHE. AAR OUSHKH NPeABADL !
MOMNIO HCHOALIODATL HpeARALL TEKYUYSCTH MdTPHIR
T,=0G, /1000 KaK MHHUMAABHOID HANDANEHHA, HEOH-
XOAMMOIO AASL #TIDOAGBAMBAHHAD AHCAOKALIME MEMAY
HACTHUEMH. B KaueCcTse MakcHMAaALHON HanpAAeHUs
GepeM TROPETHYECKOe SHAYCIIHE HANPKEHHE CANNTS
MaTPHILLL T, =T=G /30 ard TLIK Metassos u1=G_/10
A QLK Metasnos, MoaACTaRASA ASHIKE BEAMMHHE H
3HaueHne nexropa Bioprepea |b| =0,3 um v supaxe-
Hue (10, moAy4ms, wro aan schibekTHBHOM MOAHH M-
PORIHEA MOTAANS PACCTOMNMEC MERMAY YACTHIEMH I,

ADARHO ARXATE B peaeaax 0,01 — 0,3 MEy. YRdiane

5
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TPeDOBAHHA HARASALIBAIT CrPaHHYCHEA HA OFBLRMIOE
COACDMAHME AMCTIORCHON hatil, RoTopoe ALARIG GLIThH
Mankin: V== 0,1 %,

Takum ofipaszom, YPoECHE AMCNIEPCHOCTH YaCTHIL
ACAREH Tarh BCoRHM,. OTMedeHHMM TpoGoRAHIAM
YADBASTRORHIOT MOPOIIKH € HAHOYACTHIAMK AMCHepC-
HocThio 10— 100 1M, HIrCTOBASITHE KOTOPRX B HACTON-
Hee BPEMA OCYIECTHARETCH C TOMOLLIO TAGIMOXHMHE-
HECKOID CHHTe2a,

MoAckHTeALHOE ACICTEHE HANOYACTHL IPK YTIPOY-
HAIOTEM MOAHTHHITHDORAHKH MPRATIOAATAOT CYIE CTBEH-
HOE HIMEALSCITNEG pasMepa MHKDpOsepen. Biaap, pasmepa
MUEpOSepeH d, B XAPAKTePHCTHRY DaspyIleHs MeTaina
lIpH HANPAKEHHY, PABHOM HPEACAY TEKYYECTH 65, MOMKET
BEITE OlleHen 1o cooTHomennio [2]

Hr'kf~ﬂ.1'q&ﬂ"3m'?| (NN
PAR Ky — ROHETAHTE, XAPaKTepHIYIoLIAH RKAAA, Ipanmi
IepeH B npoMnocTy; §— xapakrepucTiaka HAII S 01 -
HOT COCTORHMH, Gm MﬂM‘hh canHTa, Y — JHCPrAa no-
BEPERIGCTH TPCILFHBIL

NockoALKy TPeARA TERYUECTH B3aHMOCHAIAH © pas-

MepoM 3epHa HIBecToR thopMyand Neraa-Xoana

o, =0, +k, d;'"", (12

FAR O — BHYTRPOHHEE HANPAKEHHE, YUHTHMRAIOLED

CONPOTHRADINE ABHKCHHIO Ancaokanmi; k — ronbdm-

HHET NAKAOHA B ypanuenuu [NMera-Xoasa, chAskiaa-
FIUHEH O, 0 O, TO TOTAS

(o,-dy"* + k) k, 2B-G_y. (13)

Temneparypa nepexops o7 BR3K0T0 PaIpPyICHHEA K
RPYNROMY TAKRE CHAIEHA C DAIMePOM 3epeH: Tm =A
-Ind,""", rae A — roncraura,

lpu yMensimenun pasvepa aepel d, 1X OTHOCH-
TRARHAR HONEPXHOCTE BYART YBEAWYHEA MO, 8 YTAK paz-
OPHCIITHPOBKK YMeHLILATLCH. B peayartaTe YMeHEIIa-
ETEH ROAHHECTHO DREAHLIX TRHMeCeR Na rpalMiEy Jepen
H, COOTHETCTREHHD, YRCAHYHESETCR AACTHYHOCTS |2, 3],

Taxum ofpannd, AlGHe hakTOpH, DRIKBAIOIIHE
HIMCHERHA COOTHOWENNA MeXAY o, K, K u d,, Gyayr
OKa3Ib BATL BAMAHHE Ha MPOYMHOCTE B NAACTHYHOCTE.
BOARIIMHCTREO ABTHDPYIOUMY FACMEHTOR, YRCAMMHBAA-
IOUH X CONPOTHRARHNE PAIPYINEHHID, YMEHBLIIAET NOK-
JATEAL DAIMEPA 3IODHA Ha BOALIIYIO BEANMHIY, 90M no-
HLITIEHHE IPEARAS TEKYHECTH, U NIOITOMY MEARO3E pHuIC-
Thi MeTaark Goace maactuuwiie, [pn oAMAAKOBLIX paa-
MepaX 3BPEeH M PARHEIX NpeAeAax TEEYYRCTH 34mac npoy-
HOCTH MeTaara OYART ONPEASASTLHCA BEASADM 36pen K i
B AHEPIAIO paspyuieisa, [NPpedMyLecTns MeTaasos i
CHABNGR © MEAKOICPHUCTOR CTPYKTYDOR MOTYT Obitl
ACCTHIHYTE TOABKG B TOM CAY4EE, KOIAS YMOHbIIEHHE
PAIMEPUE 30DHA CONPOROAAARTCH NOBKILIEHWUEM IIOKA-
FATEAR, XAPARTEPHIYIONETD BICASA I0PEI B NPOMHOET,
CACAGRATEARND, PEIICHIE 33A8YH YIIPONHSTIONIETO MOAI-
(hHIHPOBAIMA JAKAIONARTCH I YTIDABACHIH ABYMA B3a-
UMOCHAIANHBIMH [ POUECCAME: HIMEALICHHH CTPYRTY -
HhIX COCTABAFOINX W NOBRILEHMN SHEPIMH CBAIH 35PeH.

Hanecrio, 410 ckopocTh 3apomAeHms LCEHT RO KpIe-
TAAAMIANMH | CRAGAHE CO CROPOCTHIO EPHCTAAAM SALHI
V nponopusonasuiail HAHHCHMOCTERY, 8 paiMep Kpuc-
TAAADE d | CRASAI CO CROPOCTRI0 KPHCTAAAM3AIMH CTe-

MEHHOR hyHEIMe, rpatmyeckm OTOORAKACMOR n BHAR
HUCHAAAIGINER BeThu napalioaw [4]

dy=mV P i14)

FAS I K P — KEOHCTAHTH, ONPCACAREMBIE IKCICPHUMEH-
Taaudo. Bean I=consi, V=const u AT=cons!, To Koau-
YECTRO TREPAOH (hasHl B 0O héMe KPHCTAAAKIYIIIICACH
wuakocTH V), coraacuo pacuéram A. H. Keamoroposa,

Vo =V, (-€), (15)
FAE U0 — [apameTp, 3asHCHIMA OT CTENEHH e PEOXAAK -
AEHHH, BPEMEHH, IPHMECER H YHCAS KPHCTAAAGD,

B. B. T'yages npearomun paamep aépen d, nocae
EPHCTAAAHIAUHH PACTIAGBRE OUEHHBATH MO CACAYIOIILE

thopmyae [4)
d, =1,003 ;'E- .

Moacrarana anasenns Vu i3 paGor [5, 6] n sBops
K=1,093(K /K,) noayumm

(18]

_expl-U, /RT)exp(-ETAT)
exp(-U,; / RT)exp(Ba’ /TAT?)"

d, =k {17)

Mpeofipasya (17) u yumrwsan, wro E2 =107 .8.0”
AT snpucyrcreie LUZM u npuBeaABInioM pasmepe oTann-
K# R=60 mm e npessiunaet 10 °C [4), ro seAanyuno
E! - AT moxnoupenefpeys, TG

d, = kexp[uj—’;_-u—']expiﬂn" /TATY). (18)

HMa (18] caepyer, uTo npw YMOHBIICUHY DPATHOCTH
MERAY HHEDIHeH dRTHBALMH 33 DOMARIIA H POCTA KpHEe-
Tasron (LG — U ), yMEHBIISHHK O 1 YBEARYE HIKH AT paa-
MEp KpHCTaAsos OypeT ymensnaTeca. Mepsnil coMuo-
EHTeAL ypannennd (18] xapakrepusyer aeficramne thak-
TOPOR, TOPMOIAUHY DOCT KPHCTAAAOR, 8 BTOROR coMHo-
HHTEAR — AeRCTBHE (akTopOl, cnocofeTRYImMX
POCTY KPHCTAAAOH, KamALIR U3 COMHDMRHTEASR B KOO
AMHATAX pasMmep 1epHa d, — copeparanne MopsHa-
Topa ([ LAB) MOTyT GRITL NPEACTABARHE! ARYMS TPOTHIO-
NOAGKHO HAanpanAe THEMHE JKCTIOHEHTAMH, TOMAD pe-
AYALTHPYIOLNAY KPHEAH OYACT HMETh IKCTReMyM cd, |
Moaoxenne sToro FRCTPEMYME, CHPEeARAREMOE BAHANH-
eM HEAMUHA (U, — U | M AT B COBODKYTTHOETH, B PeaAbHRX
YCAOBHAX NPARTHEH MOMET MIMEHATH CROE MOADMCHHE
B ITHPOKHX NPRABRAAX. JTHM, 0HeDHANG, H o LACHNeTCN
HH3kan cTabuasHOCTE AduperTon MoAnbHIMpORaH,
HalAIOAREMan B NpaKTHKE npHMenerns [ TAB, Tak kag
MAB yBEAHHHBAIOT PAIHOCTE (U, —U\) m paamep sepua
ADAKEH BOIPACTATH, HO YMEHBIIEHHE 0 BRIAORET HIMEARL-
Henue aepen. B ro ke apems, ecan AR ARTHRHPYET
HACTHLEL TBEPACH hautt, To AT ByAeT yMedbIIaThCH, W
IO ACAKHO CONPOBOMAATECS YREANTCHIEM d..

Tarkum 0bpasoM, AAH HIMEARMEHHA T0pHa coAana
HeobXoaumo 9ol padnocTh | U= U) m seanynna o
CLian MHHHMAARHBIME, 8 AT — MEKCHMAALITLIM, STH
YCAOBHH MOTYT GhlTh BLINGAHEHE! NPU MOANDHIMPORA-
HHH pacTRODUMBIME AoGaskamn MAB 1 (wan) PIM
EOBMECTHO € HAHOYACTHIAME TYTOIASREMX CORAMHE 1M
€ papuycoM r<r,, B 9T0M cayuae KpHCTasAHIAIHA
ADAETHA HAMHHATLCH © MEHLITIHM JHepreTHueckum Gapnh-
EPOM, HO M C yMeHblueHeM AT. EcAl yuects, 4To B peaas-
HEIX yCAOBHAX AT He npesntimaet 10 —20°C, a o Moser
CHHAATLCR IHAUHTEARHO, TO W PAIMEP 38pen d, AoAKeH
CYLIeCTREHHG YMEHLINATHCH. YHEAHUSIHE KoAMYCOTR
SETHRHLIX HEHTPOR KPHCTAAANIALHMH Oy per conposom-
AATBCH HOBBLLEHHEM KOONEPATHRHOCTH POCTA 36peH,
o, cotAacHo paGore [3], npHBOAMT K yMEHBILEHMIO
YTAOB MX PEIOPHEHTHRPOBKH H NORKMIACT KOAHYOCTRO
YIADR COBNAACHMH ATOMOE KPHCTAAAHYCCKHX PEIIETOK



Ha FPaHILax 3Epet i yneanie HHI TPOYHOCTH METAAAA
NP KOMASTHOM # HOBLIGINILIX TEMOS ATy Pax,

Tawmum oGpasom, TP MOARGHIHPOBAHKH HEHOYAC-
THUAMH TYTONAGBEHX COEAHHEHHH COBMECTHO C MOBEPX -
HOCTHO-ZETHEHBIM K RELTCCTRAMM MOMHD QRMANTH CYTILe-
CTREHHOID NOULINEHHS IPOTHOCTHELY B IAACTI B KX
CHOACTH MOTAANA OAHOBPEMEHHO,
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E. H. EPEMMH

OMCKHit rocy AaPCTBEHHIA
TEXHHYECHHH YHMBEDOMTET

MPUMEHEHWE HAHOYACTML),
TYFOMNABKMX COEAUHEHMUM
ANS MOBbILLEHWS KAYECTBA

CBAPHbIX COEJMHEHWUM
U3 YCAPOMPOYHBIX CMJIABOB

MNpeanomeno ANAHIrOTOBNEHHA HOMBULEBLIX 3arOTOROK M3 WAPONPONHLIX CINABOE, HCNONLIY -
BMBIX B IHEPreTHYECHHI YCTAHOBHAX, NPHMEHATE INEKTROWNAKOBYIO CBARKY KomBMHMpOBaN-
His LM 3NEKTROACM € MOAHEHUWDOBAHHE M METANNS LWBA JHCMEPCHLIMM HACTHLAMM KBDGOHKHT -
paa THTAHA. Mpr@e g e HE| DEIYNETATE] HOCNE {OBaHMA METANNS Lisa NpH CEapse cninasa XHT 7THOP,
Moxazaxs! NPeHMyUIECTES HOBOH TEXHONOT MK CBAPKH,

Kmouessie cnosa: INEHTPOWNAKOBAS CHAPKA, MOAMBHUMPOBaHHE, WAPONPOYHLI Cnan,

CTPYHTYPa, MEXAHHYECHME CRORCTRA

Norpefiocts COBPEMEHHOND NPOXMABOACTEE B 38T0-
TOBKAX M3 .J!’RJIJLPIIPH'-IHH X CHAABOBR HEKAHMYHTEARHO
seanka, Ocolenno IIHPOKD oM TRHMEHSHTCH B ABW -
TEAECTROEHHH. TaK, HanpUMep, B rasorypoHHHLIX ARK-
FATEARX ROALLICHRID ARTAAW M3 TAKHX CNAGBOB COCTAR-
amor 25— 0 % obutero seca spurarean | 1], [poxanopcreo
FATOTOROK TAKHX HIARANIL B CHAPHOM BADHAHTE IO3BU-
ARET CYIECTECHHO IOBRCHTL KoadhiiHe T HenoARIo-
BAHMA ADPOTOCTOR MY Craaron (KM M), Oanaxo Takne
CltaaRb 0OABAMIOT HHIKOH CRADURAEMOCTLIO I OOITOMY
APOTOBEN HAMOTABANBAIOTCH Doasinedt yacTuio pasany-
HLIMH METOASME FMODAYErD NOPEABAS — KOBKH, MPOIIHE-
KM, Packark, YT 00yCAOBAHBAET BRCOKYIO TPYAOEM-
EOCTH MX TIOAYHeHHR W HHaEHA KHM. MpuMenerye
TAKWE TEXHOAGIHISCKHX NMPpOLeCCon AHAHRTCH ﬂ.iiH‘f}ﬂ'
ACHHEIM DOIICHUEM, K KOTOPOMY NpuBeraor ma-aa
MHAKOIMD KAYECTBE CRAPHMX COCAMHEHHE Mosromy
HILICKAHHE TEXHOAGIHH HATOTORACHHA TAKHX Jar0ToBOK
H CRAPHDM RAPHAHTEe SRAACETCH ReCLMA ﬂRT}"ﬂAL]!ﬂﬂ
AAAATEI,

B 3TOM OTHOLIEHHH TEPCIEKTHBHO TPHMEHEHHE
JACKTPOIIAAKORON CRAPEN KOMOMHHPORAHILIM IASKT-
POAOM, OCYTHECTBAREMON OAHOBPEMEHIIMM RROADM B
LASKOBYIO BAMHY HOTAARAIEIOCH H ILASBSUIeIOCH SACKT-
poann, ofeCTE T HBAInIIeH DAHOIPOXOAHY I CHAPKRY KOH-
CTPYRLUMR PAIAMYHOR TOALIIHHE,

CrpafioTEa TEXHOADIHE 3AE KTRONAGKOBOR CHAPKH
Numﬁmmpﬂﬁmlmum JAEKTROAM NMPOROAKMABCEH Ha obpaa-
1ax w3 cnaana XH7TTHOP Toausoi 22 — 43 v, B kaye-
CTBE HETAABRILETOCH SAEKTPOAR MCTIOALIOBAACH BOA-
PAMOBELR UPYTOK AHaMeTPOM 10 M. TTABRIHMME R JACKT-
POADM CAYRHAA NPOBOADKS 311-333 pAnamerpom 3 MM,

[TpH CRAPKE RapONPOUHLIX CILAAROHE BOALIIOE HAM-
AHHE Ha KAUeCTno MeTassa HiBa | ero Ltl:!pMHpUH-d}!lil*
ORAIBIBAIOT PAKCK. HauMeHBIHT YTap THTaHa W aan-
MHHHA =— OCHOBHLIX .ﬁE‘[Hp}"fﬂlf[HI JAEMEHTOD sapo-
NpouHorD cnaasa, obpasywumx ' -thasy, ofecnoum-
BaoT (haiock AHD-7, AHD- 1, Mosromy ux watie Henoan.-
IYIOT NPH CRAPKE CTIAGROHE, ACTHDOBAHHETX TTHMH SAGMEH-
ramu |2}, Oanako daioc AHD-7 rurpockonuuen, vro

A00E (CE) N NMHEDTE WHRAYH BRIOND: ‘

a’lmﬂ!hmmm W ANHIOLIOHMTIYA



OIS A HOR BECTHIE 88 3 (B3} 200% '

MALPHOCTRFOERME W MALIMHOBLAEHE

s
8

YEAMUAET 270 HPHMEHEHAE H3-3a HeoBXoARMOCTH
HACTOTO NPOKAAWRAHHA NPH AKMCOKHX TEMIIEPATYPAX.
Daroc AHD-1 HMeeT BLICOKYIO TEMIEPATYPY NAARASHMN,
HTO DNEAMBABRT NOHBACHEES TaAKOTO Aﬂq}l}lﬂ'}‘&. Kk Hit-
CAABARHHE CHARHBACMBMX KPOMOE., B 3ToM orHOmenHN
tharoc AH®-21  cucremu CaF,— ALO, — TiCy,
NPEAHAIHAYEHHON A JACKTPOLIAGKOROIO Nepeniana
THTAHCOASPA ALY CTAASH, TEKMKE NEDCTIEKTHECH M AAR
CRAPKH, HOCKOARKY HE THIPOCKONMYEH, HMECT MOHH-
HOCHNY IO TEMIEDATY PY NASBACHHA B 00eCIIEYHBAST Bhi-
CORYIO TeMILe paTYPY IIAGKOBOR BaHHE | 3],

CHieHRy XHMHUSCKOND COCTABA METAANA IR N0 OF-
HORHKIM AR THRYIOUIAM 3ARMEHTAM, ARATH THXCH O'TRoT-
CTHREHHBIME 58 CHORCTHA CILAARA, OCYTLECTRALAR 118 OTTTHED-
IMHCCHOLIOM Alaaniarope ARG-MET-9305P,

PeayALTaTH XHMHIOCKOTO HAAMAE METAAAS JAEKT-
POAA W iBa npu ceapre cnaasa XHYTTIOP nop, thaocom
AH®-21, npuseaenne a Tabs. 1, DoKatasn neaecoob-
PATIOETH HENOALIONATTHA AAHHOTD IAIOCH, NOCKOALKY
ol OfecnedHuaeT XMMHIECKER COCTAR METAAAA 1OBA
TREMOBAHNAM TEXHWIEUKHK YCADRH, 8 TAKKD 610 Kave-
CTHEHHOE (POPMHUPORAHKE,

APYTOR TPYAHOCTEIO CoapiH HAPOOPOMHLEY HTHKeAs-
ARIX CILASBON ARAHKYTCH HATKHE MeXaAHHYCCHRHe CROfcTRA
METAAAA IITHD M 210 Ma POMPOMHOCT L. B engam ¢ sram Ipa-
HEAH HECAEAUBAHME KaYECTHE CRAPHEIX CORAMHENHI ¢
NOMOILHY METAAADTRAM M, MOXANMYECKHY HOTILITalnH i
HHCHRTAHHA Ha RaponpounocTs, O6pasim npoxoamam
TepMuuECcEYID obpaborky » eooraercrers ¢ TY Ha oc-
HOBHOA METAAA: 3aKanka 1080 "C —Buacon, oxAaseHEe
Ha BOsAYXE, CTaperne 700 "C — 16 vacos, oxXaamarHHe
H ROGAYNE,

PRayALTATI HCNRITAHAR NOKA3AAN, YTO CBOMCTNE
METAAAD LT, MOAYE NP0 C HTPAMSHETHeM 11 POBOAGEH
3M1-533, He yACHASTBOPAKIT TPEOOBAHMM TEX HHYBCKHY
YCAORHA N0 BoeM nokasateasM. Huaka Takmxe u mapo-
TROYHOCTE WHOR Npw reMneparype 750 "C u narpyske
350 MIa, koropas cocrapaser 60 — 70 % or Tpebyemon,
CROACTHA CROACIIOBHOMN 30MLE IPEBLILLIAKT CHONCTIE Mo-

TaAAd WA, [OSTOMY PaspyIIenHe BOerpa MPOHCXOANT 110
LBy, Kak HaubGoaee CAADOMY MECTY CRADHOND CORAMHEIIHA.

Kak nokasano anropass psaa paGor |2, 4, 5] nanto-
ARe UEeAeCOODPaiH HEMIOABIOBATE HPH CRAPKE METAA Y-
THMECKHE TYTH MORLIEHHA CROHCTE CRAPHK X CORANTIE-
HH, K 0CHOBHOMY METAAAYDTHIECKOMY NPHEMY CARAYET
OTHECTH NOARBARHHE CTOAGUATOrO XapakTepa KpHCTa-
ARBALHH W HIMCARTEHEC KPHCTAAHMECKOR CTPYKTY P
uyreM Mopnpuiuposanun (6, 7). Kpome roro, B cayyae
NOAYYEHHN PaBHODCHOW CTPYETYPH WBA NOABAHETCH
ROAMOMHOCTE YBEAHYeHHA CROPOCTH CHADKH TP e -
MeHHDi norosnol snepro (8],

B cEAIM € ITHM AAH NOBLITCIHA CBOACTE METAANA
EBE GRIAC TIPHMEHEHD MOARDHIMPOBEHHE METAAAHYEE-
KO BAHHLI AMCTIEPCHIME HHOKYARTOpaMy |9, [Tpuve-
HHAR MOADMEATOD, B COCTAR KOTOPOTO BXOANT 4ACTHI |k
KAPGOHWTPHAA THTaHA AMCneponocrTaio 0,01 — 0,1 sk,
BrejgHue KOMODIICHTOR OCYICCTIATAN (IEPEILAABOM
ACHOAHHTEARHOTO TPYGYATOND JABRKTROAA HA HHKEARBOH
DCHOBE, BHYTPEHHAA MOADCTE KOTORCHD 3aN0AHSASCK G-
POMKOOSRAIHEM MOAMBHEATOROM,

PoayanTams nonsrra it ofpa jos us ciaasa XHTTTIOR
NpeAcTaRAeHE B Tala, 2,

MeTasorpanyec kK HCCARPAOBIAH MECTE PaIpyIIIe-
HU, BEAMSHHY 3¢ PHA, PACTPEACACHHE HEMOTAAAHICCKHY
REAOUEHHA M Xa PakTeD BEASACHHA YITpoUHAonmMx dhaa,
HMccasaonanis MaKPOCTRYRTYRE NOKAALIBAIGT, UTO pad-
PYwenme neex 0bpainon HOCHT MERIePeRHRA Xapas-
Tep. MakpocrpyRTypa HeEMOARDHIHPOBAHHOTD (IRA
XApakTEQHIVETCH PAIRMTOR TPAHCK PHTAAAMIAIMHCH o
IOHK CTAABARHHR K OCH (puc. la). B epeanedi yacry wna
HARAAGETCH OBAACTD BCTPEYH ABYX KPHCTAAAMIYIO-
tpxcn hpormon, CToAGYATHE KPUCTAAA HMEIOT Paan-
SALHU-OCEROE HAPABARHIS © HeGOALITHM YTAOM HaKAO-
Ha. Takoe pacnoAoMeHne FPaHil 38 pei TPeACTARAR T
coBof nanboAer YAIRHMEE MeeTa. D70 XOpoLD BHAHD
10 peakediy IoCPXHOCTEN HAAGMA METAAAR IINE, KOTOPbIE
HMET OACCTAILHA KaMHeBHAHBLR Biua, Be3 300 ALaoMa,
WO XapaKTePHIVET HIAOM Kak xpynkHi [pue. 2a).

Tabiamma 1
HOMIEHT AN (OHOBHRIX ACTIP YA JASMENTON
B tnAaaes XHTTTHOP
Ot Katitiemrpaimn svesewron, % nec,
HCCACALRANIIT
Ti
T, 056 176
Mo 0.65-0,77 2,50-2,54
Tpefossnmun TY 06-1,0 2529 J

Tafiamma 2
PeayAsTars wenuTannh cnaana
a, a, & W KEU, L
Qe nocasAsmanIn M’ﬁﬂ MTTn 5, %, WA el
Hemopiooposameaii | B30 — 856 | G76— a0 92-94 | 133-131 | 022-030 d1—43
[IiTaTS A4 i3] B 128 0,25 Ji
113, 0H=—040 | FIB-796 | 122134 | 14B—16) | 03203 | 46-5)
938 T2 127 15,6 0,35 48
Mo s potsi il Wig — 1013 | ZH-762 | 192197 | 20.2-21.4 78 — 0,83 o208
[T 096 62 19,4 20 F 0,51 i1}
OIS, 958 — O 14357 13,5~ 159-168 | 039047 =57
6l 48 14,2 16,4 a4 53
Tpefiorainm TY =050 =650 =12 =14 =03 =50
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Pie. 2. XapakTep paspymwenms of pasnon neMopnhRnApoREHNOTT METAAAD TINA
NOCAR HCTIRITaHME Mo YA PHYIO BAIKOCTL (a) n aponposnocts (6)

Puc. 3. Xapagvep paspymennyg ofpasgon sopwdi HponaHEOnD MeTaAAL Mna
MOCAR WETTRTANMA Ha YAAPH YD BeikocTs (8) W saponposiocTs (6}

Pac, 4. MukpocTpyRTYRa morasss mna: o — Gey Hoanprnnponain (2240); § — c moampunrposammen (x520]
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TatGasma 3

Koeupipmimgmcir Asmicsammnn K, ormonims Aernpyioe asesieeron craana XHTFTIOP

R MR
CoCTomime METaAAA
Al Ti Cr Mi
Hestopsduang peia s 1,06 1,54 0,492 L1t
Mo poma i 1,003 LIS 0,% 1,08

MNps uayqenun Mect paipymwenns ofipasinos ma
HOMOARTPHIH PORANHOTD METAAAD 1B TOCAR AAHTEALHEX
MAPOMPOYHEIX MCTRITAHH, YETAHOBACHD, TTO OHW Ber-
AQ NPOACKOART R 30HE HAIPALAC HHON KDHCTAAAHIATNK,
OeofieHHo HHZKA RapOTPOYHOC TS METAAAS ITRA, ¥ RoTo-
P!il"ﬂ I"pﬂHHIl,hl EPHCTAAAHTOR PaCiCAGREHK NeRIeHAH-
EYAHPHD, ANGD TOA HEGOABILMM YTADM K ASRCTRIO raap-
HEX HANPREeHNR (puc. 26],

o MO OFBACHHTE TOM, YTO BAMHEIME (DaKTO-
PaMy, GNPeACAH KILHMK KAYECTHO H cCAyRelHble caof-
CTRA RAPHIPUMHLIY CIASBOR, HEANIOTCA (PasnpLiil coc-
Tap, COCTONHHE TRAHHI, 30peH, HX BEARYHIE, CTENeHE
UAHOPOAHOCTH H MOPOAGTUA B TONOFpas BKAIOTe-
e 9, 10,

B MakpocTpyRTYPe Moand M UMpPOBAHADID LIBE HMe-
T MECTO 3 PHE, MPAHHLL ROTOPEX B OCHOBHOM MTPHGAN-
INTEALHO OAHHAKOBD YAANEHEL OT UeHTRa (puc. 16). Pas-
MCp 3eDHE NpA 9ToM yMeduaeTes Ao 1,0 = 2,0 mm. Ae-
R RTOB METAAAN IlBa Ha BoeX HAnDax He ofinapyseHo.
MopnhMippoBaiHe MeTaANE WBE NPHBOAWMT K CYLpe-
ETREHHOMY HAMEHEHHIO MakpOpeALea HIADMOR YAap-
HEEX OOPA3Ion, B KOTOPKK NOABARIOTCH GOKORKE 301K
H 30HKW AOAOMA, 4 NOTEPXHOCTL MAADMA CTAHORAHTCA
MEARO3ePRHHCTOR 1 matouodl (pue. Ja). Paspywenme of-
Ao KO HPCMA AAHTEALHLIX .‘:Bpﬂllpullllhl!l HCNhLITa-
HIR UPDHUCXOART B 30HE PABHODCHMX OTHOCHTBALNO
MEAKMX 3eped (puc. 36). Ofpajonranne TakoR cTpyk-
TY PR, YETPARAIONEH 30HY ecAalH L 110 OCH HIRA, TpR-
HOAWNT K NOBLITITEHHK TEXHOAO MM ECKON NPOMHOCTH, Y10
NOIBOASET, B CBROLD CHEREAL, BABOE MOBR CHTL CROPOCTL
CHAPEH.

MUK pOCTRYRTY a8 HEMOAMHIIMPORAHHOTD METAAN
LERa XAPaETE DHIYETCH HAAHTHEM GoALILION KOAHYeCTEA
ETROMRYTHLL KapAiaos, HHoraa aroasuaToil opme, Go-
PHAHBIX SUTCKTHYEC KUK (DA HA MPAHHIAX B SHAUHTEAR-
HhEM KOAHYECTROM MOAKHX HEMETAAAHYCCKHX REAIOY Q-
HHA BEARIH Mpansg (pac. 4a). Basakan Kaprera nabaioaa-
ETCR W B OROAMIDRICR 30HE, BORHANLIC INTOKTHEH, HMes
(ITHOCHTEALHO HH‘.‘W-}'HI 'I."(_!MIIE[JHT}I"[I}" MAAGBAEHMS, CTIO-
COBCTHYIOT NOABACHHIO KPHCTAAAMAALHOHHLIX TPEIHH
IpPH CBapKe,

Haytiene MAKPOCTPYRTYDE MOTAAAS MopmdinMpo-
RAHHONG na (pHC, 46) nokaismaeT, wro KapGuARL B 3T0M
E,.IL}"-I-!{'! CEOArYAMPOBAHILL, OHH HMO10T KDMIIEKTH}"IO
OKPYTAYI hopMy, paciosokens Doaslied YacTeo Ha
TPaHHIER 3EPe, TTO NO-BHAHMODMY M YIPOUHAeT uX,
OfYCAORAMBAN NORBIUCHHYIO KaPONPOUHOCTE TAKOTO
METAME, KOAHYSCTEO HEMeTAAAHNECKHX BEAIONC HH 8
FTOM CAYHAC NEIHAUHTCALHO, CTPYRTY pa okoAOIHOBHOE
AOHEL &NAACTHYHA [Ip?,hmm{!w E.ﬁy'—td.lﬂ, H{ BCABACTEHR
foaee BHCOKON CKOPOCTH CRAPKM HMEeT MeHBITHI paa-
MEP 3EPHA, NTO HRCKOARRD TIORKILACT CROACTEE coap-
HOM COOAMHCHWR B LEAOM,

Hamencnue rpapmenra TEMAGPATYP M CHOPOCTH
MepeMetletns poHTa KPHCTAAAMIALHN, HMeHIes
MECTO NP MOAMDHITHPOBAHNK, CYLECTRENHLIM 0bpa-
JOM BARNCT HA ACHADHTHYH) CTPYRTYRY, Pa3Mep cocTan-
AR K Pasonki COCTAR RAPOTPOMHLLY CHAIBON,

ASHADWTIYIO CTREVETYPY HPHHSTO XapakTepHIaBaT,
ANCTIEPCHOCTRIY — CReAHWM PACCTORHECM MOAAY OCAMKH
AEHADHTOE BTOPOIG NOPAAKD W DACTHOCTRIO, KOTOPYIO
B AAHHOA palioTe onpeASARAN 110 GTHOIIEHRAE CYMMa)p-
HEX AAWH OTPEIKOB OCER H MEROCHBX TPOCTPaHcTR,
BEIABAAEMbIX MHKDOPEHTIRHOCTE KTPAARHEM METOADM,
HeoAHGRPEME HHOCTE KPHCTAAANIAI LN METAAAD I MEH-
OCHRK NPOCTRAHCTHAX COIAMET AMKBAIHOIIITYI0 Heop:
HOPOANOCTE MO XHMHUECKOMY COCTARY.

lp#a M3ySe HHH APHADHTHOR CTPYKTY P CIAGRE YCTa-
HOBAEHO, 9T C BREASHHEM MOAMIPHKATOpE pacoTonnmne
MERMAY OCAME APHAPHTOR BTOPOTD NOPAAKS YMEHkIA-
erca 0T 43 A0 21 MEM. TTAGTHOCTE ABHAPHTION CTpyK-
Typoi so3pacTaeT o7 1,3 A0 1,9, AMCHepCHOCTE Y BEAHUH-
paercs i 2,3 pasa,

Boeranc atum MOAKHO ORHAATE MEHRIIER DATRHTHE
ABHAPHTHOR AMERALMHK, Ha NPakTHRe AMKBALHE B CAGH -
HELX CIIAAREX AOCTATOMHO BOAHO XADaK TR PHIYOTEN CoOTHo-
LCTHHEM KOHUEHTPAIWME JACMEHTE B IHABAAX ABHADHI -
HORA suefikn— K, =C_/C , rap C, — KoHuesrpanms sae-
MEHTE B MEROCHOM TpocTpancree, O — B ocH APHAPHTA,

Koo ienTil AHKBALHH 110 OCHOBHEIM ABIHPYIO-
e asesMerram cisasa X HITTIOPR, yoranonaeHELIM Ha
PUIOTEHORCKOM MUKPODaHaAH3aTO pe MS-46 « Camecar,
NpHBeACHK BTaba, 3,

M3 TaBAMIIE CABAYET, MTO ABHAPHTHAS AHKRALIHS
AAOMHHWRN, XPOMa H HHECART HEIHATNTOALNA B 01K DaBHO-
MEPHO DACHPEABACHLL MEMAY GCHMH M MCAOCHBIME Npo-
CTPaHCTEAMW, AMKBALMH THTAHA AOCTaTOUHA BEAHEA,

Ecan aerupyrouuit aseMent umeet koathpuipent
pacnpepesetng K =1, To ol KoWIeHTpHpYeTe B Momo-
HLIX NPOCTPAHCTRAX W Ha00opoT — OCH ARHAPHTORD
oGoraijesst axemeirram ¢ K <1. B coorsercronm ¢ amim
¥ -obpasyriMe SASMeH T, TAKHE, Kak aniDMHITHIL, TH-
TdH, OTTECHAKTCH B MEXMOCHKE NPOCTRAaNCTRA, A XPoM
RONUEHTPHPYETCA MPEHMYIIECTHEHHD B OCAX ARHADH-
TOH, BHASARIONHECH B MEROCHOM DpocTpancTre ihaiw
OOBANAINT WX COCTAR, 9T0 TAKME ADAMHO NPABOAHTE K
CHHEEHHK MaponpoyHocTd ciaaece [ 1], Kpove tora,
BCACACTBHE 3HAYHTEALHOH AHKRALIMH 3ACMOHTOR 1 CROM-
ACHHA WX B KapOnaax W BOPHASX IRTEKTHER, oficAlneETCR
TREPAKI PACTBOP B YMEHLIACTCH KOAHYCCTHO ¥ -pan,
HTO TaKME OKA3LIBAET CYIECTHEHHOE BAMAHKE Hd [T0HH-
ACHHE TIAPDAaME TPOB HKaponpodiocTi.

NMocae MopRhRIMPOBAHIA THTAH, MMEIOUMI BLCo-
EYI) CRAGHHOCTE K AWK BALMHK Nepapacopeaeaserca Go-
ACE PBHOME PO, O0eCICSHNAT 3aMETHON R POBHIBAHAE
COCTABA MEHNY OCHMM ACHADHIUE H MEROCHRME y4acT-
Kamu. [pr 3ToM HAGAIAAETCR TEHASHIIA K dfso P -
BAHKIO BOACE OAHOPOAHOR CTPYKTY P 110 CPaBHeHMIO C
HEMOAMPHIHPOBAHHIIM COAGROM, TFro MoMIe ofLEc-
HETL TEM, WO MOAMPHUHPORAHEE aKTHRMIHD ¥er amih-
PY3MOMHKE NPOURCCH B PACIAGBE M TEM CAMLIM ClIo-
coberayer Hoaee MOAHOMY YCTPAHEHMIO AMKBALHW.

Hayuenne y'-hassl nogasninaeT, qro cfpasyioiHeci
NP PACHAAR TREPADIO DACTEOPA BHIABACHHA YIIPOYIA-
101t (hadkl yHe B AHTOM COCTONHHH ABARNTCH AOCTA-
TUMHO MEAKHMH H DARHOMCPHO DAcTPeASACHHIIMH AAH



MOAHIDHIUPOBAITHOND METAAAD 1IBA, KPHCTAAAHIYIO-
WETGCA MPH OTHOCHTEARHO BRICORME CROPOCTIX,

B erpyrrype HeMmopnipHIHpoBaHnOrG mea Aaian-
ARIOTCR OBIIHPHRE BPRARACHAN FTOPHYHRX as, 3aHnMa-
IOIAX THAYHTEARHYIO HaCTh Y-MaTPHIEL, BCAGACTIHE Her
KOAHMECTEO Y -(Bashl CYLECTBeHHD MONLILE,

Taknum obpazom, IPOBEAEHHEE HOCAEADBAHM NOKA-
SRIBAKYT, YUTO NOBLILLEHWE CROACTHE METAAAS IIIBA TPH B0
MOAHHIHPOBAHNY CHASAHO CO CHHUARSHNEM YPOBHH
AHEUAUWA, CcOReRIeHCTROBAHNEM ¥ -(hainl, YAV IILCHECM
MopdoAcrad W Tonorpatuy KapOBarky dias.

MoAyuEHHLE PEIYALTATIE CEBHARTEABCTEYIOT O IIHPO-
EMX TEXHOADIHYMCCEHRX H MCTAAAYPIHYECKHY ROIMOMN-
HOCTHX HHORYAHPYHXUETO MOAMITTHDORAHAH TDH SASKT-
PUILAGKOBOMN cRAPKe KOMBHIHPORAHMLIM JASKTPOADM B
UPOHIBOACTHE HIASAMT OTBETCTHEHHOM HAZHAME HUM 13
HAPOTPOYHELX CTlAaBOR,

[MpaMeRende paipaboTaniol TEXHOAOTHA CREPEH
NOABOARET CYHIECTREAHO IKOHOMHATE MATCPHAALHLIC W
ACHERMILIE PECYPCLL 38 CYET DOBLIICHHA KAYeCTRA W
YHEAMMEHMH BECOBOH TOYHOCTH KOABIR BLIX 3al0TOBOK
M3 #dPOIPOYHEY CIIABEOE B ABHAIMOHHOM ABHTATRAD-
CTPORHAR,
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EPEMMH Esrenwit HHKoAaeBHY, ADKTOD TEXHHYECKMY
HAYE, npotheccop, 3apeAVIOUTHA KadeApoi « O6apyan-
BAHHE H TEXHOAITHE CBAROYHOM MPOHABOATTRA D, AMDEK-
TOp MAIMHOCTPORTEALHONO HHETHTYTA OMCKOrn rocy-
ABPCTREUIOND TOXIHYCCHON YHHBEPCHTETA,
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BuOanorp.: ¢. 213-215. — ISBN 978-5-7695-4274-9,

[MpHBCACHE OCHOBHEIE CHCACITH 10 TEOPHH AR TOMATHYECKOTD YUPABAE HHA B TEXHHYECKHY CHCTEMAaX. Pacomorpeiis
COBPEMEHHEBIE METOAL OIACAHIA CHOTEM dBTUMATHYECKOTO YIPARASHHH, CTPYRTYPHEIE MOAXOAB K CHHTEIY CTOXaCTH-
HECKHX CHCTEM, BTOM YHCAS YIPABARHHE C HADAIOAATEAEN, BOIPOCH MAMWHHEIX HeCAeAORAIH B (hasorom npocTpan-

croe, ONHCAHE GATOPHTME DEANBHOND BPEMEHH, HCNOARIYIONIHE KOPHEBLIO MOTOAR M METOAR MOAAALIOHR TEOPHH,
HMEPCNeETHEHEC SBAITPUTMRW AAANTTHEHOND THITA.

Nyraruna, A. M, DROHOMHKS MAIIHHOCTPONTEABHBIX NpeAnpusTHit [TekcT] : yuet. nocobne pas BY30B
0o CHEHAALHOCTH « IRONOMHKA M YIIDABACHHE IIa NPEATIPHATHH MAITHHOCT poeHns» / A, M. [MyraTuna,
A.E, Myrarun, — M. : Akapemus, 2008. — 301, [1] ¢. : puc., Taba. — (Bricmee npodeccuonarsnoe obpa-
sosanne). — Batanorp.: c, 297-299. — ISBN 978-5-7695-5006-6.

PACCMOTPEHN LIEAK, JAAGTH H COARPHAHWE TPOHIROACTRCHIO-XO3MACTReHHOH ARATEABHOCTH TPCATIPHETH B Y CAOBHIX
PAIBUTHA PRHOYHOR IKOHOMWER PoccHn, BOABIIOE BHHMBHHE YARARHD PeCcypcaM npeanpHuaTHs 1 sthipe R e iocTH
HX HENOARIOBANHA, ONHCAH IKOHDMHYSCKIA MEXaHHIM Y TTRIMOH M POBBHNA TReATT DM TN,

Canpaep, A, H. TTponasoacTBo yepBaannix nepeaay [Texcr] / A. H. Canprep, C.A. Aaryrun, A. B. Bepxon-
ckuit | nop pea. C. A, Aarytuna. — M. : Mammusocrpoenne, 2008. — 271 ¢. : puc., taba. — BuBanorp.:
c. 268-271. — ISBN 978-5-217-03411-6.

PaceMoTpensl 0coBeHNOCTH TEXHOAGIMH PONIBOACTES YePRAYHLIX UEpEASY, B TOM YHCAR MHOTOZAXOAHLIX H
KPYIHOMOAYALULIX — € LIMAMHADHYECKHM YEDBIKOM, 8 TAIOKE IAOGOHAHLIX Nepeaay. MIA0Ke s BONPOCH TPOeKTH-
POBAHUMM H PEAAHIATIHM AUKAARIOBAHHONO KOHTAKTA B YEPBAYHOR Nepeaaye, 00eCIeueHHS JKCIAYATALMONNONR CTOM-
KOCTH W TEXHOAOTHNHOCTH HATOTORARHHA HePRAYHEX GPea AR YePBAMHLIX KOASC Ha CTasHK NP KTHPOBAH KL,
MDBEPXHOCTH BATKS YCDRAKA M OpoMIRoAsed nonepxiocty (ppeant. ToApoGHo onMcaibl MeTOA PEEH N
TEXHOAOIHUECKRY NONPOCOE HAMOTOBARH I (PPe3 AN HADEIAHNA KOASE PADGOMATRIY nepeaay, a TakMme HHCTRY-
MEHTAABHOIO OfeceMeHUH NPOUABOACTEA YODBAMHELX EPEAAY C ¥ HAKOCTHLIM TREHHEM,
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CIMCKAR HAYMHLIR BECTHWE W 3 (43 2009 ’

MOJENUPOBAHME
YA APHOIO B3AMMOAEMCTBUS
OMNOPHOTIO KATKA [ABMMXMTENS
MHOTOLLENEBOM I'YCEHMYHOM
MALLMHBI C EQUMHUYHBIM
AOPOHbIM MPEMSTCTBUMEM

Ha ocHose dhyHAAMEHTANLHBIX NONCHEHHA AHANMTHYECHON MEXAHHKM COCTARNEHE MATEMATH-
HECHAR MOAENk Y AAPHOMO BIAHMOASHCTEHA ONOPHBIX Y3NO0B FYCEHHYHOM MaLLIHHL] NpH Npo-
XOMUIEHMH MBLIMHON & AHHHUHLIX NPENATCTENA, ONpegeneHs YPOSHH CHNOBOT G AHHAMMYECHOTO
HArpYMeHns, onpefenAIowero paboTornoroBHOCTE I8EHLEE W CBAIEH MEXaHWIMA NOABECKH,

MALAHOCTROERRE W MALTMHOBEATHAE

Kmouessie cnosa: onopHeii kaTox, yaap, YABPHLIA HMIYNLE, CHAA YABPA.

B ABMAUSTCAS CORPEMERUOR OTedecTHEHHON Oncrpo-
KOANOH MEOPGIeACHOR rycermnol Maimiin (MIM)
ynpyro-aeMufmpupylouHi adubes aaa n OAPECCOpPeH-
HOH MACCH PEAARIYETCA C IOMOITEIO ONOPHLIX KATKOR,
ofipeiHHeHHAN AKTHRHAR NOBEPLHOCTH KOTORLIX KOH-
TAKTHRYET © 0OPEIMHEIHONR, AMCKPETHOMN N0 TPAKaM, AnD-
PORKOA Kauenus. Mpu 910M 0CH ONOPHLIX KATKOB pac-
HOADREHLL 1A Phitalax BasaHOMpon, MMe LM YRy Ty
CRAh C KOPIYCOM MdAlTHHEL IJI:}EFIFJ'.,E'T'BGM TORPCHOHH KX
HAAOR H THARAHAHNECKHX aMOopTHIaTOpoR. B conokyn-
HOCTH MOARFKHOP COSAHHCHAR G003 a0 HHBLX ANCHBEH
OOPAIYET MEXATTHAM TOARCCKNE, HMEIGHTHI MECTO 1A AlYX
THAPOX TePeATTHN M OANOR NAPE 3aAHX KaTKoR, mopoiHHS
CXEME PEAMMIOHANE B ROHCTRYRLMM MYCEHUTHOM ARK-
#uread MM, noctpoesnoro, Hanpusep, Ha Gase inaccu
CREAHEN TANKA,

Heemorps Ha KOHCTPYRTHRIHOE CORCPIIEHCTRO MeXa-
HHIMA nopseckd MM, ona coaepauT npobieMiRe,
PECYPLOONPEACAHIOLIME IASMEHTR, GAHMM 3 KOTOPRIX
ABAAETCR HANPABASIONEA NTYAKA ITOKA MHADARANEC-
RO aMOPTRIATORA, GLICTRRE, TPOTrpecCHpYIOniHi ua-
HOC KOTOPOR MPEBoANT K PAarepMeTHIANAH 3aMEHYTOR
THAPAHARUECKOM HOAOCTH H AUPECY PCHORD BRIXUAS aMOp-
THIaTOPa M3 Skcuayarauus. Takofd HIHOE HaNpaBARIo-
WER RTYAKM ofyCAOBARH o HEGAAPOTPHITIRIM AMHAMNA-
HECKHM CHACREIM HATPYREHHEM HHE PUHOMHOND TpoMC-
XOMACHHR M BLUTY R ACHUOEG CXeMIOTD peleHHA Mexa-
HHIMA NOARCCKM, IPH KOTOPOM H3-3a ARDHIIHTa TPOCT-
PAHCTHE TEOMETPHYECKAN OCh AMOPTHIATODA WaHa-
HAARHO PACHDACEKEHA oA BOABITHM YTADM AGBACHWS K
BEKTORY CHACBOMD ROA0YMASHMI, NOITOMY JaAAa CHIT
TEIA MEXAHIIMA IOABLCK 11O KPHTE D HI0 MEHHMAIALHK
ARNAMHYECKOTD HAIPYREHHN TRODASMIOTD IASMOHTA
HEAAETUH RTYAABITON,

B wamux patiorax [ —3] w [4] coasana 1 noapaGHo
MCCARADEANA ODODUENHAN KHHeMATHYOCKAN MOABAL

MEXAHHIMA NOABSCKI, NCPEANTOMHAN (DY HKIHA CROPOCTH
BUTOpOre GhiAd NPEAMETOM CHHTCE CXEMEl MEXaHHIMA,
YUTaHOBAC Ha CRANL ABHMOHWE OINOPHOM KaTkd, HCILITLE-
BAIOIETD KMHEMaTUYECKDE BOAGYRACHIE ©O CTORCHR
ADPIAHON HOAOTHS, C ABHMOHHOM OCTAALIILIX JHEHESR
MEXAHHIMA MTOARBCKH, B TOM YHOAR HADAMETPON AMHe-
HLIX W YTAOHLIX YOKOPEHHA W CKOROCTER OTHOCHTEAL-
HOTO ABHBEHHH IITOKA FHAPaBAHYSCKOTD AMOPTHISATOR,
(POPMHPYIONIEND CHADRYIO DEaKLIMIO 13 PRMAT Baraiicmpa.

B paforax |1 — 5] u [6] nponeaii anasns kMHerocTa-
THYOCHKOID HArpYHMEeHHH I]:PUEI.M?.\'I HUTD JAEMEHTd HOABEC:
KM H OUPEARASHE LpestALHEE 10 TPpofoio NOARECKH
PERMMEl ARHAEHUA MAIHHLL B YCADBHAK DEryASTPHEIX 1
BCTECTRCHHK X TRacc,

B pafiorax |8, 9] nokasaso, 4To cHAGBDE HHCPIHOH-
HOE 1ATPYREIHE MADEL CITOK — HANPEBARIONAN BryAKan
AMOPTHIATOPA HOCHT DHEAMYECK M REICOKOUMACTOTIHIE
Xapa KTED H MOXeT ORTL AHAUMTEALH M 10 MOAY AN,
HPGHCKCARIMM OT TAPaMOTPHYECKOTD BOI0YMALH I,
OEYCAOBASHHOID IBEHYATRM CTPOSHHEM FYCEHHILE ©
NEEMOITIOR S ECTROCTEID 0OpeIHHe HHON YacTh TRAKOR,
HMEHHO 3T0T BHA CHAOROTO BOIGYRAEHHS SBANCTCH
QUPEAEATIONHM PRCYDC DPoGARMHON SALMEHTE MOXA-
HHIAMA MOAHECKH,

Oanarn paborocnocofuoc IOABSCEE I [IeAGM 1 e
PECYPC B IHAMHTEALHON MepPe JaBHCHT M OT YPORBHE AMHA-
MHYECKHX HATPYI0R B CBAIAX, BOIHHKAIOUMX [TPH 1p0-
KORALHHH MalIHHON CAMHNYHELX NPe ST fipiaen,
IHER, KaMuedt, Apyrux YCTYION CCTECTEOTINGID 0 HCKYC-
CTHEHHOO NPOHCXORAEHUA, OeaGor SHAYEHRE ITO HMeeT
AAS TTADKL IEPEAHIX KATKOH, BOCTPHHMMAIOIMX A0 40 %,
OT OfUIEND CONPOTHRAR HIUA ARIIEHHIO NPH MUHEMaAL-
HOM AeMnchipyionenm sberte, coapasacMonm rycenmie.

Ha pue. 1 npusepesa cxema mexainmnama NOABCCKH H
HENMOARMB HOIG CAHHHYHOMO n PENATCTEMA B tiianl“
NPAMOYTOABHOTD YOTYTIA BRCOoTOR f,
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Pue. 1. Yaapnoe n3ansope RCTERS KATHA © YOIy oM

Mpuaep#dBanck [7], cOCTADHM BHAYAAD MOAEAL
BAAHMOAEACTENS ONOPHOTO KaTka | LHAMBARHYSCKOR
thopMi KAk NCeBADCROGOAHDID TeAS, CORRPIIAIOIET
MACCKOS ARHMOHWE — KauyeHHe (03 CKOALREHHS 10
POPHAGHTAALHOR NOBEPXNOCTH © MIHOREHHLIM HOITROM
CHROPOETER B rouke P, 1o 2CTh HAAMMHE Cusam EHTPD A
KATKa | I0CPEACTROM PRYara Garancupa 2 ¢ Rophycom
MATHEE B TOYKe O o }’EKHEH. d CaM KaTOK NPeACTARHM
OARGPOARKM THAHHAROM MacCol m H pasnycom .

B MOMEHT KOITAKTA KaTka CO CTYNeHRRoR B roake D
NPOA3OAALT NPealpasoBanne HADCKOTD AKHMEHNE
KaTkd | BO BRPANATEABHOS OTHOCHTEARHO TOYKH [} H,
NOCKOARRY BPEMA HIaHMOASHCTRNA Maao, npeolpaio-
BAHME ABHMEHNR HOCHT YAapHL xapakrep. [pusmes,
UTO IR YAAPE OTCKOKE KaTa 0T Toukn D ue npoucxo-
AT, TO BCTH YAAD A0COAIOTHO Heyupyrui # kosdidiiu-
EHT BOCCTAHOBACHEA K =0

MMpu KONTAKTe KaTKa © YIOPOM B TOMKe [ 1IEHTR AH-
HERITHY CROPOCTEN TOMEK KATKE MIHOBSHID (IepeMea-
BTCH M3 TOURH P B D, AMHeRHas CROPOCTL LelrTpa Macd
KaTRA, AD YAAPA pasda V, ., cTaHosMIcH parHo# U,
yrAukas CKOPOCTh AD YAAPa (0, TPeobpasyeTcs B w,.

OueBHAHD, WT0 NMPOXOKAEHHE YiTyTIa cnnﬁnwmu
KATKOM TPHBEACT K NOTEPe JHEPTHH, 4 CHADBOE RIAHMO-
ASRCTIMC KATKE C yROPOM GYACT XapaKTOPIO YAADHE M
UMITYABCOM, UPOERLMH KOTOPOIO HA OCH X M Y S, W 5,
COOTRETCTIEHHG, DKA4ATAHL Ha PHC. 1,

OfpaTiMca K iy HAAMBHTAALHKM JAKOHOMEPHOCTIM
AHSAHTHUCCKON MEXAHHER W ONPEARANM HIAMEHeHIE
EHHOTHHQCKOTD MOMOUTA MEXAHHYCCKON CHOTEMEL
#EATOR — ONMOPHAH HOBERXHOCTR C YCTYIIOM® PR TpO-
ROKAPHHN CBOBOANEIM RATROM YOTYNa Nps MOYTOABHOH
thopmi W sRCoTO h,

DO0IHANNE COCTORNME CHCTEME AD W IIOCAR YAADA
HHACKCAMM | M 2, cOCTARMM YPABIICITHS KHHETHYECKHK
MOMECHTOB A, M L, CHCTEMBL OTHOCHTEALHU YCADBHOR
FOPHIOHTAARHON OCH Z, TPOXOARINER Yepes Touky [
NEPIEHAMEYARPHO TADCKOCTH HepTeRa (pue. 1),

"""n ==in Vﬂ.{ﬂ_h}'-r,qm!: I'age Vﬂ = {0y
hpy=—mU, p=J, o, rae U, =w,p. 1)

Mpunes Jyn (1) anpepsseno Kak ana CAHDPOAHOTD
mp’

DHAMHADA J | = ———_
lockoAREY yAADHEIE HMOYALCH HCXOART OT TOUKH
I3, ro onocHTeALnn oo, ApoXoAHIEed Yepes Toury D,

HMILYALCE! HE COIABAYT MOMEH T, CABADBETCALHO, KHITe-
THHECKHI MOMERT CHCTEMEI AD YAGPA H IOCAE YAApa HE
WBMEHUTOR M Ly, MOMHO NPHPARHATH K L, T.0,

mV,(p-h)+J, 0, =mlU, p+J, o,

OTRYAR
2 mp{p-h)+J, ko,

mp +.J

- ['"—g_"*'I =5 bl -m,[ L ] (2)

L
L5p
Zmp

Dopuyaas (2), na HAL BITASA, ASET HEKOPPEKTHEL
PEIYALTET, NOCKOALKY t, 110 (2] SyAPT DABHA HYAID TOALK
npu h=1,5p, wro Hepepno, wGo yRe opu h=p yvaap
CTAHOHHTCH NPSMLIM © TOAHBM DOTACIITEHHSM KHHETH-
HECKHA SHEPIMH ABHAEHMH KaTKa H NePeXos, KaTka M3
MAGCROM BO BRAILATEARHOR ABHECHHE OTHOCHTEALHD
TOUKH D OyAeT (PHINIECKH HOROIMOMCH,

210 oficToATeAbcTBo B [F] He jaMedeno, ono poa-
HHEAD MO TPHAHHE yHOTE B | 2) KHHETHYeCKOTO MOMEHTE
o7 cOGCTBEHHOTD BPALIEHH IHAMHADA BOKDYT TCOMET-
pHHeCKOR 0 A AD yaapa B colcTRenHoro Bpaneing
HHAHHAPS NOCAR YAZPE TPH BREXOAD LIHAMUADA 114 Onop-
HYIO NOBEPXHOCTE 38 YOTYNOM, XOTH TAKOH BhiXop, CAS-
AYCT YRS 34 KOHCYHER B SHAUHMLIA TPOMERY 10K Bpe-
MEHH H MOMBET HE COCTONTLOR BOBCE B BARHAHTE crobop-
HOTO KaTeHHAA ITHARHARS TPH ONPeARARHHLIX COOTHOLE-
HHAX KHHETHYECKOTO MOMEHTA ¥ BRICOTH YOTYOA B CRAR-
HEHHW C PaARycoM HHAHHADA,

CocraniM MATEMaTHYECKOE BhPARCHHE COXPAHEHNN
KMHeTHHEeCKOrD MoMeHTa Gea yuérta coberseHnoro spa-
HIEHAR HHAHEADAG, TTIOAYYHM:

mV,(p-h)=mU p, (3)
moyp(p - h)= mw,p* u o (mp?* - mph)= mo,p*,

TOTAA
i, = [':- h}
1 i P 14)

Mopear anumenus caoBoAHOID LHHAHIADD no (4]

DIHAYALT OTCYTCTEME BpallaTeABHOrD ABHEEHHAR

g |

SO0E (90 Tl MHIDFE PPIHRAYH WENIN0

IHITIBOHRMYIN W 3AHI0IIOHWTTY A



CMCEWIA HAYYHER BECTHI W13 (83 2000 ’

MALMHOCTPOEHEE W MAISAROBEATHRE

70

HHAMHADS HOCAER LHEHTPAARHOTD yaapa npu fi=p, wro
(PMAHNECKH DRI,

OnpeaAeAM YAAPHELE HMOYALC S,, NOAYUeHHLt CRO-
BOAIRIM KGTEOM IIPH ero ypape of YOTYL, AAR HeT0 COCTa-
BHM YPaBHEHHH, IR PaRAI0UHE TROReMY 00 HEMeCHEHHA
EOAHYECTHA ANHMEHHA AAH MOMOITONR APEMEHK A0 H
ROCAT YAADPS B npoekinuax 1a ocu OX w OF:

mu:‘" Fk ﬂlv_“ = _sﬁq ‘

mif Ay mtf,“. - ."_?mr ; (5)

Henoaniys Mopeas cBOGOANOrD ABHAKEHWH KATKA Ha
PHC. 1, DOAYYHM:

mU, cosp-mV, =-8,.;
mU, sinf-0=5,, (6)

MNoacrasne » (6) U, =op n U, =w p, nailpés cocras-
ARHILHE YABPHOTD HMITYABCA:

Sy =mp 'Io.m| -, cosf
.5«',,r =mpe, sinf.

MOAYAL YASPHOID HMITYALCS CO CTOPOHEE YETY 1A Ha
KaTok GYyACT TakHM:

Sy = {5, Y +(5, F. (7)

Jaummesm M n pmﬁpa.awm_ummpﬂl HOED BLIPAMEHHE

p—h h

(7). menoariys cosp="—=1-— np, = m.[l- h} A
P P P

w0, =, CoS[, NOAYHHM NOAROPEHHOR B PAKeHNE:
m'p'lo, —w, cospP) + m'p el sin*p=
= m*p*(w, - o, cos® pf +m'p'm, cos* psin’ i =
= m”p“Iu:-,I:l -cos® |i}_‘r +m'p'o cos® Psin’ p =
= m*p* (o, sin* Bf + m*p*n? cos® Bsin® p =
= m'p{ sin® plsin® B+ cos? p)= m*p’u? sin’p.

MOAYAL YAADHOND MMITYAREA 110 | 7) MOCAR HABAEYEHHA
EOPHY

S,=mpuw, sinf, (&)

0, N0 CYTH, REASETCH NPOSKIHEl Hausa bioros KoAnYe-
CTES ARMAOHHA 1A 0fiiyio HOPMAaAk K NOBEPXHOCTHM
YABPHOITY R3IAHMOACTCTEHS, 1L HALEeM CAYHAE Ha AHITHID,
COAMMBAYIO TOURY YAAPA € EOMETRPHYSCKHM TeHT-
PrOM KaTEA, 9TO (Mg ock i G3REYACT MPEKPAeHHE AliH-
AHEFHA B HANPERARHAR OD1eR HOpMaAK K NOBERXIOCTRM
HAAHMOACHCTRIAR.

ONPEARAMM [OTO IO KHHCTHYECKOH IHEPIMK KATEA
OPH CT0 YAAPe 0 yoryn, b MoMeHT Nepexoaa mAocKkor
ABHACHHE KATES Bo HpalaTeAsHOR,

AT =T,-T,,

rae T, — KnHeTHuccKan IHCPrHA KATKd B IADCKOM
ABMMEIHA AD yAApa;

T, = KMHOTHYECKAH JHOPTHS KaTKa BO BPALIETEARHOM
ABVROHHE KATEA TIOCAR YAADA.

mvy J.uu m s, mp' , 3 o
=gt =S’ +——o) =—mp'n,
Jpy _ mplmy; m
T=¥=—J-I— {5 I
> 2 2P

1
h h
MNockoasky =m1[l-- ;;] o T, = "E’p“uf{-| _;]

3 3 M ny
M’=T,—?}:Emp"mf—i-p'mf[l—aj =

e R
ﬂ?-a*m?[i +sin’ l!J =Pl s To'elsin'p  (9)

Wa nipamenss [9) canayer, uro npu yaAape cpofop-
HOPD RaTRa 00 YO NOAHOCTHE YT PaYyHBARTCR 3HEPIHH
HPAUWHMA KATKS OTHOCHTHALHGO COOCTREHHOM MreoMETRH-
YECKOH OCH, 8 TaKk e IHNEPraA HMTIIHTFAthID S
HHA B HATPABACHHH ODILEN HOPMAAK K NOBEPXHOCTAM
BIAHMOARACTRMA,

PeaAbho, B COCTABT MOADCCKH MYCEHRY MO MatiiL,
ONOPHRE KaTKH HE CBODOAHK, IOITOMY ITRH TRPEOADAR-
HHH MATTHHOH EAHHHYHOTD TPEIATCTREH HAMOHEHHE KH-
HEMAETHUCCKHY H IHEDIeTHYCCKHX XAPDAKTe DHCTHE ANK-
HOLHH KaTka Gyaer Mudn, 8 uMeHHD ook Dasanicnpa,
COA3HHAA C TOPCHOHOM M, CASADBATEALHO, KOpHUYCOM
MAMHBL, UPH YAARE COXPENHT MOPHIOHTAARHYID CKO-
POCTL OCH KATRA, PABHYH CROPOCTH ARMARCHMA Maili-
Hhl, M KaTOR C GaAraicHpom TPHOGDOTART AQTIOAHMTCALHO
CROPOCTE OTHOCHTEARHOID BRAILATEARHOID ARHMCHA
(DTHOCHTEARHO Kopuyca) ¢ UeHTpoM B ToqKe (), tem
CAMEIM YAAPHKRHA HMIYALC BIAHMOACHCTRWA KaTka ©
MReATCTENEM DYAST CKOMIOHCHPOBAH KATKY CRAALID
€O cTopoHb Garancupa, ¥ ITa reoMeTpHYeCKa] COATL
ONPEABAHT KHHEMATHUECKHE 1 AHHAMHYECKHE Xapak-
TEPUCTHEH YAARHOIO BRaHMOASACTHHA KaTKa © yIIopom,

Ha prc, | nokasana cxema BiauMopAciicTRAN KATKE ©
ynopoM i tovke 2. KaTok npeacragacH B coctase Mexa-
HHIMA TOARECKH, TeOMETPHURCKAN OCh A KaTKa N0Cpea-
crnoM BasaHenpa © paauycom R umeer CAHUNDARHASHY
CRA3HL C ROPHYCOM MalltHHEl B TOYKE O, PasawThii Gasan-
CHP B TOUKe B WMeeT ananoTHIHy 0 IapHAPHYI0 CHATL ©
KOpOYyCOM MHARABAMYSCKOID AMOPTHIATOPRA, KOTODIA
AMECTE CO HITOKOM 00patyeT HAMBHACMYIO 10 AN 1y
FeOMETPHHECKYHY GAIOTIOABMAIYIO CHASL WITOKA C TOY-
KOl C Ha kopiyce mawmnel, Ha pue. | orMevena S—5-
TPAEKTOPRHA ARHACHAA TCOMETRHYECKOR OCH KaTKA N0
POPHIOHTAALHONR AMHHN A0 MOMEITA N3ANMOACHETIHN
KATKA ¢ ynopoM. B MOMeHT yaapa ock A nepexoamt va
KERYTORYH TPACKTOPHIO © LeHTPOM B TodKe D n 3atem,
NOCAE BRIXOAS TOUKH A HA BEPTHKEAL AD, TparKTOpPHA
ABMMEHHA TOUKH A BHORKL NPeoBpasyeTca B ropHaci-
TAALHYID AHHHIO,

B MOMOHT yAapa TRACKTODMA TOUKH A nMeeT pas Pl
BTOpOTD pOAd, MOCKOALKY ITOADMEHHA® KaCaTeALNDN K
TPEEKTORHK B ITOH TOMKES HE ONPEARARHD, CARARATEALHG,
BTORaN NPOHIBGAHAN [yoRopenne)] GyaeT uMeTh Becko-
HEMHEH PAIPRE B WHEIMoHE LG VAAp Dy AST MECTEKHM,
B MoMeHT nepexops ¢ kpyroso TPASKTUPHH Ha Topu-
JOHTAAL NOAOKEHHE KACATEALHON BIOARE ONPEARACHO,



HHERUHOHHEIR CHADRON YAA D XOTh M GYART MMOTEL MECTO,

HO By ACT MAPKHM, TO 20Th MMETE KOHEYHYIO BEAHMMHY
V 2

L R

"

P =ama"=m

i gy

tae V, — CRKOPOCTh MAlHHEL
m, — NPUBEASHHAR MACCE KATKA.

Bpemi ®ecTKOr COYASPEHEA BIIOANE MOMHO OLe-
HHTH BPOMEHEM (BOPMEPOBAITHA KOHTAKTHOR Asthopma-
LHEH SAICTOMEROL BHOPHOTO KATEA H OeroBol ADPOXRKR
FyCe MR

MNMepecunTan CROPOCTE ABMMCHNS MAITHIEL, 8 HMEH-
Ha: 70 kv =194 m/c; 50 km/u = 13,8 m/c; 30 RM/w =
=833 m/c; 10 km/y =277 M/c, M OpHHAN BEAHSHAY
KOHTaRTHOR AphopMalinn A= 5 MM, ONPepeARM BpEMA
YAAPHOTO BIaHMOAeRCTENS [=A SV

T0Em/u—2.510 ¢
0 kM —R107 ¢
S0kmsv— 36210 ¢
10KmM/u— 1,810 " e,

COCHOBLBARCH HA KAPTHAC AHHERHKX CKOPOCTelH
{prc 1], thopma waADmMa TRACKTOPHK B MOMEHT YAapa
JABHCHT OT ARCOTH i YOTYHA ¥ HARCCTHOIT COOTHOWE-

p=h -1 h
P n
CropocTh aBCOAITHON ABMBKCHNA TOUKH [eOMATPH-
HECKOPD NEHTPE KATKE SRARCTCH FeOMETRHYCC KON cyM-
MO CROPOCTeR MepeHOCHON M OTHOCHTEARHOrD AlK-
HEHHA

HHsl, cosfi=——m

Va= Vﬁmw +F*-m|.«

-1 ? Wy — CROPOCTL ARHEEHHA Kupu:,rra MANIHHE], KO-
TOPAA OCTAESTCH NPAKTHYLCKH HEHIMBHAEMOA NTPH AD-
KaABHE X YAADAX KATROR O SARHHHME TPeNATCTims,

CAPAYA KAPTHHE CROPOCTON [pre. 1) neanvyiia Vi
COMIMEPHMA C BEAMUHIGH V, e V1 BIOAHC TOYIIO O Peas-
AMMAOT V', M BRCOTE b, ucmwl W3 TOADKEHHA TEOpe-
Mbl PAHEHCTER TROCKIMA CKOPOCTER ABYX TOUSK TEepP-
ADTDTEAS HE OTREROK HXK CORAHNAINHA, T,€, TROSKIHN
Uyn Vo naorpedor OA (Gasancup) pane,

B neprom npuSanmenimn MomsHo IpHHATH Vo=

Ve [IPHHAB Maccy KaTKa m, = 50 Kr H OTHECH K TOUKe
A MOAGRUHY MACCR DaraHckpa 35 kI, A0GaRHE Maccy
AMOPIHIATOPa 22 KT, HOAYYHM MACCY CHOTOME [KaTOK —
Garancwp — aMopriaaTop), TMPHBOACHITYI B TOURE A

= 50 kr+ 35 kr+ 22 xr =100 xr.

HEnoAs3ys 3ak0H COXPAHE HUH HMITYALCA B OOLLETPR-
HATOH (ROpaie: rn,,"pﬂ.v = P-Al, onpeagaun cuay yaapa P
my, AV
p=_1P

Al

AABHCHM '_.rm OT CED POCTH ARHECHHHE MATTHI LT
FORMT— 776 10* H;

| (1o}

S0 kM — 381 100 H;
30 Rkm/y — 13810 HL
10 KM/ — 153 100 H.

FHAYEHHE MOAYAR CHAL YARDE OKAIAAHCE IHANHTEAL-
HEIMH, NPH ITOM ASKE KPATHOR YREAHYEHEE DACHETHOM
ROHTARTHOR AethopManumn A NpHBOAKT K Kp arioMy
FMEHECUHED CHALL YARDA, Tak, DpHISR A= |0 MM, 3Have-
HHE CHAKL YMEHBLUTETC R BAKOR 118 KaMADH CKOPOCTH ARH-
HUEFIHA MalTHIL,

CoXpaiiE MACCHN JHAMeHAT CHALL YAdPa, onpese-
ACHHOR N0 A = 5 MM, 1 Inagemem, = 100xr, onpeaeanm

Prc. 2. ¥AGpHOE NPOTOMASHKE CANTNINONG DPCRNTCTn N,
ol paIoBANNOTS CRAAAKGH YO0 HHILK

IHAUCHHA TAHTEHIIHAALHLY @ YOKOPeHHE TOUKe A npu
PAzAHYHKX CEOPOCTAX ARMASHHA Maulniid;

70 xm/u — FI600 Ml

50 km /Sy — 38100 m/c”,

30 kS — 13800 m/c,

10 ®w/5 — 1530 m/c%,

Beawsuny peakunu R’ wiroka W nanpasasiomen
HT}'."I.!':H ONPeATANM ACACHHEM MOMEHTD HHEPUHONTR X
cua M, =—J -E HANABYD, PABHOE PACCTORHAID MEXAY
NOZHUHAMH BTYAKH H FTHADOTIODITHA aMOpTHIATORA, T8,

R=dwE

S L]
tae J . — MOMEHT HREepUMM aMopTHIaTOpa, | =44 KM
£ — YTAOBOE YCKOPEHHE aMOPTHIATOPA, B IePROM MPH-

I:I"A.

f11)

OAMMOHHN ©= .1 I NepeMeHHAl AAHIHE
L

@MOPTHIATOPS Co wTokoM, [, = 0,7 u; 4 §— paccro-

HHHE MEMAY TOIHIHAMME DOPHIHA W Hanpagasioue i

UTYAKH aMOpPTHIATORE. [TpUNAn nepeMeioe MHITHMaA,-

noe aHadenue S = 0,14 M, TOrAa NpY yaapax katka off

EAHHHYHOE HPENATCTENE HA PAIAWYHELX CEOPOCTHY ARM-

HEHHA 'ITDA}“I'HM:
70 KM/u R,.. = 34840816 H;
50 kM R..= 17106122 H;
30 kmly R,m 619591 H;
10 KMy R = 686938 H.

Hiay

Cive BHAHO, HTO HCMOALIDBAHHE DACHCTHRIX lll"'M-!"IHH
PEAKIHE K PACHETY MIHOBS O MOIHOCT Tpems N
=Rl Ve TAC £ — KOODBMIHENT TREHMS TOKS W
HANPABARIOLLEA Bryaku, V. — liepeseinad CRopocTs
OTHOCHTEARHOTO ARHAEHHA IUTOKA N0 BTYAKE, NMOA-
TECPMASET TRODASMHOCTL ITOID CORAHHeHWS W 0fhaC-
HAST OIPAHHYCHHOCTH PECYPCa BTYAKH MO HAHOCY C 1o~
CACAYIOIHM BTHIHDAHHEM B oDpanyiommMics 3a30p Hae-
MEHTOH YIADTHHTEALHOHA POAHHE M, KaK CACACTRHE,
ACPECYPCHYI) PA3Ie PMEeTHIALMIO aMODTHIATORE.

YAGPHO RIAMMOARICTEHE € MIHOBEHHEIM NEPEXOAOM
MIHOBEHHORD UEHTPS CROPOCTeR ABMKCHWA ONOPHOTT
KaTRA TaKKe DYACT HMETE MECTO, ROTAA EAMHHYNOE NPe-
MATCTEME COIAACT YIAUBY IO CKASAKY W3 TPAKOR, Kak no-
Ka3aro ia prc. 4. TTps aroM Boe BuenpHBeARHHEe pac-
HETE AMHAMHYCCKOIO B3ANMOAR HCTBHI KATEA © A0 HHY -
HEIM NPENATCTRHEM COXPAHHIOTCN,

CACAYET NPEAIIOAGK AT, UTO PEAALHEE SHAYCHHE
CHABI Y Adpa W PEAKLIHA BTYAKH CO IMOROM GYAYT MeHbLIe
PACHETHLIX H3- 38 KOHCTRYKIHOHHOM ABMIKDHPORAHKA
FYCEHHLE, CHATRMBAMLWLEH ANMKEHNE OLOPHLY KaTKOE,
TEM HE MOHED MOARAHPORAHKE YAAPON MPOXOMACHIA
EAHITHYHOIO UPCASTCTRAS HMEOT TPAKTHYECKOS TIPHAO-
AeHHe IPH ROHCTPYHPOBAHWA BCEX JAEMEHTON TI0A:
BeCkH MITM.

B 4ACTHOCTH, J8CAYHCUBAKYT HITMMAHMA TEXHHISC KM
PEIIEHHA AMOPTHISTOPE C PAIIPYRAIDLIHMM BTYARY OT

B0 (£8) [ i WHELD 38 MIHKAYH MMEIND ‘

FMHITIROHAMYIN W I IO IO ITY

|
i

HHEPUHOHHOIO HArPYReHHI YCTPORCTEOM, & Tak®e
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PEIICHHE O BREARHHH KOHCTPYKITHOHHOPD ApMIdiHpona-
HHA NTYAKH JAACTOMEDOM [0 BHEWHCMY ofBopy, no-
cappties cnoco0HO YBEARUHTL Ha BOPAADK BPEMA Yaap-
HOrG H:j:lHMUAEﬂE‘I'I!H.H H, CAEAOBATEALHO, Ha NOPHAUK
CHHIHTL AHHAMHYECKYID DEARIHE MITOKA © BTYAKON,
MPHYEM 3TO DPeAAGKEHHE noTpefyeT MHHHMAABHOR
ROHCTRYRTORCROR MOACPHHIAIHH 2MOPTHASTOPA.

bulianorpaduyecknit cnucok

I Banakun M4, Moseas NepROTG 0PHGAKKOHA POAAKEDEID
COCAMTICHAE WTOR aMOPTHAATOM © HATTRARAMOILER pTYARDH B
FoadBnix HMuyAscnoro warpymensn, J M4, Basawes |1 ap.| /7
OMCRHA HAYIHKEIA BECTHHE, — 2007, — Mo 2 {56). — C. 76— 79,

& Bavnioie 1.4, HESpUMOiioe Marpy soime 1AM EHTOR THARSRA-
HYECKOND aMOPTHIATURA I HOARICKE TRANCTIOPTIEE Malusn. /£ Basa-
ot 1A, [map.] A7 Cmerni naysuwil secries. — 2007, — Ne 1 [53). =
C.42—-47.

3. banarsm [LA, MOpgBAR NEDROTD TRHAGAR OIS DAL CEAIM
€ MIDPOM MITORA AMOPTHAATORA ¢ nATIPARARKILEN BTYAEOH 2ro
EOPIYCHE B YCADBMIEX [EPEMaiioro i SHakone peMeiioro Harpyse-
teein. f Baaarmn MTA. [wap | /7 Oscwind naysd pecrune. — 2007, —
MNe 10 (48). — C. 41 —45,

4, Banaknm 114, CoRepuisACTROBEANNE JACMONTOR DOARSCKN
MEOPOUEACKOR ryCermaaoil mamane. & Basason TLA, [u ap.]
Fch bR TEXIMI, MOODYMCHHE W CORPRMENIG TEXIOAOTINN TP
COAAANHM IPEAVKIUNE BOBTHHGID 3 PRARAANCKOND AIIANCINL. —
Cimem, 2007 Yol — C.6e—72.

3, basarun 1.4, NMpegeasine ckopocTi ABRFEeHHR MM 8
ycﬁbnii!{r ECTRCTHONMWY TRaCC nck IPHTEPH}II FFIIF'F oM EOETH
noaneckn. £ Buaakin TTLA, [wap.] 7/ MuEOrONeARRIS FYComtmme i
KOAPCHISN MALTHILE Dadpadores, NPonIRoACTI0, MOAD IS i
SRCTAYATAUHS [Dpoua- 2006 © MaTeprasn 3-i Mespernod. Hay,-
npaxt. kondg) — Cwsce, 2006, — C. 64— 68,

6. Banaruit ITA ONpearAEHIe HRoAR AL POAIEOR ARTMeHR
MHOTOITACHOR TYCEIHAICH MAIIELL 00 KPITEPHED BEARDET WeeAs-

KHvXHaa noAka

ACRANINA BOOMORHOCTON SnoprofMrccT noapecks, J Basaxsn NLA,
[ Ap.] /F Bornnas ToXMREL, DOORYREHEE H CORPISMBRHRES TEXHO-
ACTHH IEH COBAQRNN IPIAY KL BOSHHOTD W FPRAANCKOT 0 1A
qEARA. — Owck, 2007, — 4.1, — C, 02— 109

7. Tapacon B.H. Teopus n CTPOHTEARCTEE W MATIHHOCTPOSHHEE
nay. wan, S Tapacon BH. [Wap.]. = M. Maa-no crpowr. gyaos, 2006, -
1ibc

8 Weeuos BT, Moaganposatiie ARHROINA MOXAHRIMA -
BECHEM GOOPHON KATEA MAITHHE C YU CTOM KOHTAKTHOTD BI30HMOARH-
CTRHA B COSAHHSHHN « KATOK — DEroman aoposis rycemass S Llve-
uon BT, [Hap.] A/ MROromeasmie ryco g iEoaBe L Maliis:
paapaloTaa, TPOHINOACTRG, Boosin JduborTHnNOCTE, BryEs wolpa
AOHAHME.: MATEPHAAK 2- Mo pernon. naysd.-rexs. somdr. — (Osack,
2004 — C. 1= 134,

9. Waegon B.T, PAcuT MEXARHIMA NOABECKN CHOTEMB NOAPSC-
COPRATTHA FYCOIITION MA L PR MOAY IFPEMER R Gasin-
capa. / eeuos BT, fnap. |/ BosHmas TEXiGs, B0 iy e i e
HUAOIHE ABDRHOTO MRHMBNEHAA, . MaTe o J-A Mesayaap, rex-
HOAOT, KOATR. — Omcr, 2005, — C. 235 - 238,

BAAAKHH [Mapea AMuTpHenud, ACKTOD TEXHHYECKHE
HAYK, upofeccop, 3aBeAYIOWMA Kapeapod reopux
MEXSHHIMOB H MALTHH OMCROTO MICYAARCTRCHIDTO TEX-
HHYECROMND YHHESRPCHTETA,

KEYZHELIOR Jpucr Anappeesm, KaiaMaaT Tex ey
nayg, npodheccop, 3aseAyiomui Kalieapoll TexHHYec-
KOH MexaHnkn OMOKOIO TAHKOROTO HHAEHEPHOID MH-
CTHTYTa.

MPO30OPOB Masea AreKCaRAPORIY, ACLEHT Katheapsl
Gponerankonoil TeXxiHKH OMOKOro TEHKOBOM HIKe-
HEPHOro MHCTHTY T,

Appec aad nependcen: 644050, r. OmMck, np. Mupa, 11.

Crarhs nocTyYnRAa b pegariinm 0906, 2000 ¢,
B TL A basawns, 2. A Kyvasisigor, IT. A TNposopos

Cyxapes, 3. A. MeToABR MOAEAHPOBAHNA 1 ONTHMH AN MEXAHNYECKHX CHOTEM MaIHH HobopyAoBaHn
[Texcr] : yueh. nocobue Aas BY30B Mo cniennasbHocTaM «[TOABEMHO-TPAHCIOPTHIE, CTPOHTEALHEIE,
ADPOAHBIE, MEAROPATHEHbIE Maniw n oDopyposannes 0 «OGOpYAOBAHNE XHMIYCCKIX MIPOHBOACTE
H NPEATIPHATHN CTPOHTEALHBIX MaTepHarosy / I, A, Cyxapes ; M-Bo oGpasoBanns n HayKH Y Kpanist,
Han. yH-TBoA. X03-Ba W NpupoAonoAb3IoBanns, — Posro : HYBXTT, 2008. — 193 c. : puc., taba. — Bui-
Anorp.:c. 190-191,

B vucfinoM nocodum PACCMETRHBAKYITH OCHOBHLLE METOAL! AHAAWTHUYECKOID MPOSKTHRORAHHA MEXAHHYCCKME CHOTEM
MATHH § ﬂﬁt]p}'ﬂﬂﬂaliﬂﬂ PAIANYMHOM HadHAUEHHA, ASSTCH X TEOPETHYECKOE nﬁnrnunauuer HA KOUEPETHRX 1PKH-
MEDaX NOKaZaa NpoueAypRa HCNMOALIOBAHIAN,

Macaos, b. . Hepaipyiawngi KOHTPoAL CBaPHBIX COSANHEHITH HH3IABAHA B MalIHHOCTpoeHmN [Texcr] :
yued. nocobue pna nyion no cnenuassnoct «OGOpyAOBAINE H TEXHOAOTHS CBAPOMHOTO NPOMIBOACTRBAY
HANPABACHHS NOATOT. « MalIMHOCTPOUTEABHBIE TEXHOAOTHH W oBopypoBannes / b, I, Macaos, — M. :

Axapemud, 2008, — 270, [1] c.: puc., Taba. — (Bsiciee npodeccuonaabnoe oGpasonasie), — BnGanorp.:
©. 267268, — ISBN 078-5-7695-4276-6.

MpuBEASHE CHEASHMS O PHIHUCC KUK DCHOBAY W TEXHOAOTHI HPOBEARHHA KOHTPOALHLIX ONeRATTHT B MaTHIGCTPO-
CHEH. PACCMOTPEHEL TREOORAIWA TEXHUEN ORINNACHOCTH MPH NPODeASHHI KOUTPOALHLIY OUepanHi, Aaiihi npHMepr
PRINEIHA 3aAa4, NOJHHEAIOWHX HPH BHO0PEe TEXHOAOTHYECKHUX HApAMeTROR KoHTpoas, [peactasien Goanmol
offbeM CHPAROYIIOTD MaTepHaAa, HeolXOAMMOTO ANH PaspaGoTEH TEXHOADTHYRCKIX NPONECCOn KOHTROAN,
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C. A. MAKEEB
B. . TKOTHEBA

CuBupcKan rocyapcTBeHHan
ABTOMOGHNLHO-AOPONHAR BHAREMHS,
r. Omck

OLIEHKA HM3LLEM YACTOTI
COBCTBEHHbIX KONEBAHMM
BECKAPKACHbIX LIUIMHAPUYECKMX

CBOAOB-OBOJNIOYEK

Wﬂhmmlﬂlﬂllémm} M5 Excel mopui;auumnmmnuqﬁ "IIC'I"_;:I'I‘I-I coBCTRRHHBIX
KOneBaHMH HArpYMEHHBIX UHAHHAPHYECKHX OBONOYEK MANOR KPHEMIHL! MeTolOM Penes,
MNpuBefeHbl PEIYALTATE PACYETOR Ha NPHMEPE BECKAPKACHOTO LMNMHADMMECHONO CROAA-

oHON0UKK, NOCTPORHHONO Ha 6338 HECYLLETO NPODHNMPOBAHNOrO NPOKATA.
Kmouessie cnosa: yacToTa, cobcraennsie koneBanmn, metog Penen,

Breaenne

Pafomel no Hpoek TupoBaiHe 1 PacueTy LHAHHADH-
HECKUX COOAOR-OGOADYCK, MOCTPORHHLIX HA fa3e Hecy-
LWL CTAARHONO NPOHARPORAHHOID TPOKATa TPONU3-
BoAcTBa OO0 «ATraHTIROMHARR, 1. OMCK, BEAYTCH CO-
TRyAnukamy Culnporoi rocyAapeTaeiod astomo-
GHALHO-AOpORIOH akapesi ¢ 2006 roaa [1, 2, 3, 4).

BRicoTa CeMeuA NpoMasoAMMITY NpodHALE cOCTAR-
Afer 60— 107 MM npn rosmmEe ancta 0,7 — 1,5 MM,
BeAnuuikl TPOAETOR PACCMATPHBARMBIX CBOAOR AOCTH-
res0 L= 18 — 24 Mnpucrpese Ao h =4 M, npu arom VoA
PACKPLITHI CROA ¥ 10 npepsiwaet 90° (pue. 1), Ouep-
TAHWE CROMAD, FeoMeTRHA npodimaell, KOHCTPYKTHEHO
COBMEMAKIUME  HECYIIME M OTPaRAAIOULNE (PDYHKLMHH,
DOREAEARIDT TOARERREHUOCTE CROAR AMHAMHYECKOMY
BOSACTACTRMIN.

B kauncTae AHHAMUMECKOID DOAASACTEHT CACAYET
PACCMATPHBATL, HATPHMED, NYABCALHCHHYI0 COCTA BAS-
1Y BETPORGH HArPYIRH ARDO NepeARHReHHD 1o
CROAY veADBEKA. [Tpu 3TOM OMERHAHEIM ABASCTCH TOT
(PAKT, WTO € YBEAMUCHREM HADYIKE TPOMCXOANT CI-
HEHHE HACTOTH COBCTHOHIRX KoAcGarmi KOHCTPYRIMH
nokpurid. B asunol rpaktonke Geccuopia ARTYdADL-
HOCTE 33AUH O AMBAMUMDCKOM NOBEARHIN Harpysen-
HOTO DHAHHADHYEC KOO CROAA-0G0ACTEN B YCADRHAX,
HATIPHMED, MY ALCATIMOHRON ReTHOBOR HArpY3KHM [5].

Hexoakbie psaHARIE AR pacueTa

Ha nauaanioi cragnm npoekTi PORIHHA PACYCTUHER
NPOHIBOANT NOABOR COOTHOWERHMA BXOANLIX TapaMET-
POB, ADCTARAMIOLUME MUHHMYM BOCA CBUAS HA KBAADSTHLI
METP COOPYReH A HPH COBAIOACIHE YoAonuil Neprof o
BP0 FRYTITIR TPEASALHEIY COCTOSHHA ROEX SACMEHTOR
ROHCTPYR MM [6]

BruAY TOro, wro 334244 ONTHMHIAIHE ABASCTCH
MUGIDTTAPAMOTPIMECROH, CHETEMA BAPMAHTHLIX CTH1H-
HECKHX PacdOTOR BRIIOAHASTCR € TOMOUBLIO YIPOWEH-
HEX MoarAel ceopd, Tak, n paforax 12, 4] nmanuapnu-
HECKHI CBOA-ODOAOUKS NPOACTANACH KPYTORKM CTE -
HEM TOCTONIHOND CENCTINA C FeOMeTPHUOCKHMM XapaK-

TEPHCTHEAMH RAnHLIME DE'DHL‘TFHH‘I’?!"KHM XadpakTepHe-
THEAM HONCReYHOre Ceven g NpodiHAR CBOAR LWHPWIGH
oArH MeTP. B peayanTaTe pacueta onpesRARIOTCH HOR
recoMeTpHUECKHE TapaMeTphl CBOAS C MOAYYEHHEM Dac-
YETHLIX EPEMEIICHHA OCH CBOAS AL BOOX COMPTAHNE
narpyaok. B pabore [7] nokazadn, wro npeasoxeEian
CTepRHeBAsS MOACAL CRBOAA-DOOAIMKN € ADCTATOUHOR AAR
HHAEHEPHEIX PACUETOB TOYHOCThIO OTDaXART NOBEAR-
HHE CEBOAS B CTATHED.

B HaCTOMIEH CTaTLe NPeAAATaETOR BATDPHTM OLEHKH
HHAMEN 180T KoAeDANNR [HARIADPHYOCKIY CBOADN-
ofoacuer Ha Bane paspaboTaliol CTepAHEBON MOAEAK
meroaom Peaen | 8] ¢ suumcaenmen koaxdbHurenTa ania-
MHYHOCTH [PH 3aAaHHOR YaACTOTe BHelIHe ROAMY-
TLEHFS,

B kavroTHE HOXOANRX AGHHLIX NPH PCILEHHK I0CTAN-
ACTIHON AAAGETH NPHITHMAMTCA IHaYSeHHA CTa rTHYeCKHX
PEAMAABHRIX nEpeMelleHnid oo cpopa V(e npu Boex
COYMETAHHAX HATPYIoOR — coborRentLf pec, cHer-1, cher-2,
HETED, TEXHOAOIHYCCKAA Harpyaka (puc, 1) [5]

ApnYmeHns B OrpannIeHNNA, TPHHSTEE B pacuere

1. Quenka HHIWER 9acTOTH COBCTEEHNLIN KOADDd-
HHH IHAHHAPHHBCKOIO CROAA-0G0A0MKH TPOROAMAACL
1A Gase MOASAH KPYTOBOID CTERMHA TPHBARKCHHEM
METOAOM Perest, LPeATIOAAras, Y10 YIIp Vi'dst AHHHA CROAD
1P KoAeBaunax 0o nepeoi thopme GanIKa K YHpyron
AMHAH NPY CTATHYCCKOM 3arpysenun Vo),

2. Harpyaka na crop, BREAIOYAS CHEMDBYID, pacipea-
ACHA NO 36,.!!.,&!“!!!!3!\!}' BEKU!!}' H IpHAOKOCHA K Kp}-‘l'ﬁn(}ﬂ
OCH CHOAA, TTPM STOM HE YUHTEIRGETCH COBMECTHOR ARR-
CTHHE CHIErd Kak LEAOTD H 610 CBH3L C NOKPLITIHEM,

3. B pacuere yuHTHIBAKTCR TOABKOD PAAMAALHLIC COC-
TARASIOIINE HATDY3OK M COOTBETCTBYIOWME HM DaaAK-
ansHue nepeseenua oo V(o).

4. MpOACARHKIE CHARL H IPOADALHEIE TICpeMelle s,
a Takmxo YTALI IDBORPOTA M MOMEHTIW HHPPOHH Macc He
ORASHIBAIOT CYUECTICHHOTO BAHRHHA Ha AHHAMHIECKOD
NOBEADTHE CHOAN.

310 Avuywenne o00CHORAHD TOM, Y10 BEAHSHHL
HPOAOARHBIX NEPEMELIEHIH OCH CBOAS HE NPesLIaIoT

w

SOBE CCEN €N NAHLTE WRHRAH N0

H THHITIROHATIYI M IMHIOSLIOHHTIYIN



CIACEAR AR BECTHAT M9 3 [(A3) 2000 ’

MALHHOCTPOEHME M MALWHOIEAEWHE

~J
!

EhkEousn

Pue. 1. Pacusrnan cxewa (a)
Hnpamep rpafaka paana s nepesemesnit Voen caopa (L=12 s, h=1,6 m, npodmas HU0-1)
TN SATPYACHHN CHETOM NG TREYToARHOMY JaKoHy Aan 11T cheronoro panona (crer-2),
COOCTHENHEIM BECOM W TEXHOAOTHIECKON HArPpYIKon P= 150 wr (6]

Tafanua |
Jnanenns wosfupRnaenTa ARHEMINECKOTE Yelhesnn
TP E AAAANNLE CONTTANHEE HArPYI0K i PASANITHLIX TACTOTAN BOIMYUEHAH
Harpysms =2y 0=3ry 2= 340
CofcTnonnui BeC W TeXIOADTHNEC KRR HarpyaKa (H ] 1,028 1,034
ColETHeini i, TOXHIANTMICCKAR HITIYAKE M CHeT- | 105 (Ak) 117
CollcTornnui pec, TEXHOADIIIECKAN B Py W cHer-2 I.14 139 It
CobeToeuilif Bec, TRXIOANIMYECKAN HATPY IS, ciler-1 H Betep 1.06 116 121
CoficTheunu i BeC, TEXHOADFHICCKAN HATPYIED, CHET-Z H RETEp 1.1 1,30 1,42
10—15% o7 paanaskHbx. TTPH 3TOM YA TOROPOTE Ce- Ve . E:"{u*_,j—'-",'!n{u,] (2)
UEHHE GYARM CUMTATL MAARIMM IT[IH Nkl IOAHEHHM YCAGRHSE om0 )= rhc '

OPOYHOCTH TROGIMAY, TO €CTE B YEAORHAX PAGOTH 2A8-
MEHTOR CHOAD B yILPYIOR 00GA8CTH,

AATOPHTM OUEeHKH BRI 9aCToTh

B cooTnetcTiHM ¢ NPpUOANMEHHEM MOTOADM Peaey
KBAAPAT HM3IER 4acToThl COOCTREHHEX KoreOanui
YIPYIol CHETEMM CROAA-O00ACYER OTREABAHACH N0
opMyae

JEJ (Vo)) rda

W= e — (1)
[mie)v_ Ha)rda
1]

rae Ef — narubnan MecTROCTE ceMeHua npodinan
LU PN OAME MET];
mi1] — PACIIPEARACHITAR 110 FAAAHHOMY JaAKONY MACCH
NPHCOEAHHEHHRX K OCH MPY30E (B HALIeM TOHHMAHHK
IO ARHCTRYIOUIAN CTATHMECKAR HATPY3KA B KT,
PeineHte 3aAauM CTATHYCCKOrD pacyiera NpoMan-
AMTCR SHcAenio [2] ¢ paaGuciuues AYTH CHOAA Ha n
HacTed, nanpuyep o= 200, [NpH 3roM war 1o yray cRoAR
pased Aa=y/n=y/200 (puc, 1), Henoabays aHavenms
CTATHYECKOrD pasuartnoro nporuba Vie), i=0..n, ero
BTOpad NponIncAHad A thopMyant (1) BuqBCcAseTEH
YHCABHHD N0 cxeMe Dfacpa [9)] (3aece ru V nopctan-
ASIOTCH B METRAR, Al B pasratax)

Voul@i)=Venl@,) (2)

Venlar, ) = o

Macca B anaMeHaTess BHpAaReHns (1) IMYHCARTTCH
AAR KAMADID (=10 YTAS KAK:

mia, | =g, [, rde /10, (3)

TAe (0 ) — CpeAHAA PACHETHAN PAAMAALHAR HATTYIKA
Hal -7 YMACTOR AV EROAA FAL, NOACTARARETCH B H/M,

Himerpuposanme B | 1) 3aMeHAETCH WHCABHHEM CYM-
MHPOBEHHEM

2 Ef.gnﬂ.;qu.u“

=Sl - Vit ()
3 [mia, V.. e, )]
i=l¥

o

Huswan wacrora cofeTne sy KoaeGanui s [y Bu-
HHCAHETCR N0 hopMyse L= o/ 27, a kopdHnHe T An-
HAMHUCCKOTD YEHARHHA

gt (5)

rae £l — "acToTa BOSMYLAIONEe H HAFPYIKY, HalipuMep,
HyabCauuy BeTpd. [TpH 3T0M HalpHMeHHA B ceueHHax
NPOPHAR CROAR H PAAHAALHEIC I@PEMEPLLeHH © YHeToM
AHHAMHMECKOTD BOIACHCTEWA NPH HIABECTHRIX CTATH-
HECKHY AHAYCHHAX ONPeASASHITCH DL PARCHHAMH

u[ﬂl]=0|ﬁ'ﬂ' Vu:u;'=1ﬁm‘-u'|llﬂ' [ﬁl‘



PeayanTaTtil paciera

MpeacrasAeiiiLg aATOPUTM PEasHIoBAH B TPOIEC-
cope MS Excel n npotectiposan na npaMepe Geckap-
KaCHOPD HARHAPHYECKOTD CROAA-0B0A0uKYK, paipabo-
TAHHOTO W IOCTPOEHNON B 1, OMCKE B KANECTRE KPOBAH
FHADROADMA N0 aapecy: yAo. Hedwelanoackas, 8. B rafa 1
UPCACTABACHE 3HAYCHMA KOMPHIIHERTE AMHAMITYOC-
KOTO YEHAEHKH (3] IPH PAIAHYHKX CONETAHUAX HATPYIOK
Ha CHOA W MaCTOTaX BOaMyle s [5],

Brimoasl

1. Paspalioran u peasn3onaH aAropiTy pacyera HHa-
MeR HACTOTH CORCTREHALIX KoAeTauui i Koadum-
EHTA AMHAMHUISCKOID YCHAC IR (eCKaPRaCik X LUAHHA-
PHYCCKUX CBOALB-0D0AOHCK, NOCTPOSHILIX 18 §a3¢ Hpo-
(PUANPOBAHHOND ETAALHONS HpokaTa, Honoab3osaHse
NMPpeACTABAEHH LIX MATCPHAADE MODIROAWT NpoeKTHRIM
ORrafHHIanaM oINCHHBATE CTETEHE BAMAHWA AMHAMH-
HECKHX HATPYIOK 118 MPOMHOCTL W KCCTROCTH paccMar-
PHEAEMEIY CROAOB-OGOAOT K.

2, PacuerHue 1nadenns KoxppHUHeRTOR AHHAMM-
HECKOID YCHACHHA AAA PEAALHEX CROADB-000ADueR Gea
YHETE ARMITDHPOBAHUA NPH HAAHMHA TYALCAHOHHORA
RETRONOR Harpyakn AAs 1 serposoro pattora (r. Omck)
MOMET ACCTHTATL 1,5,

3. PaspalioTaHHan MeTOAMKA TpeByer SueiepuMen-
TAALHOH MPOBEPEH ADCTOREPHOCTH DACHeTHRX IHAYE-
HHA YacToT cODNCTACHHAME KoaeGanuni | Koadihuige-
PHTOBE AWHAMAYOCKOTTD YCOHARIIMA,

branorpadirscormt CIHcoK

L TY 112-235-301248909- 2005, TIpoduan cTaskume ruyTide
APERRLWE C TRANEIHERRANLLMG Fodipase / CuBHMHerpof, -
Hovocnbupex, 2005, = 8¢

2 Adpanacion G, Mareen C A, Coxososcrn 3 H. Hecympe
APONHEE DOKPRTIHE A3 TRANCLHeNHANOrD 1 ROgIHAR BEOWINOACTRS
QO uMonrasnpoerTs, IoOMER £/ Pras, MOXIHMKN & COIAIHE
S ETHNI MATODHAAGH, KOWCTRY KL 1 s XX sewa : off.
naye TR, — OMek  CulANA, 2006, — . 81 —B6

KHWXHaS noAKa

A Adpanacues OB, Magses CA, Kpacoriia A B Boastenpo-
AUTHEH? DDEPETHE HA GCHODRe ﬂPﬂ"iHH! HECYIL Y ﬂ-&LM?H COCTARIOD
CUTOROID CEveim // CrPOHTEALNAR MEXAHHEA H PACTET COOPY M-
tni — M. @Y« HAL Crpowreascraos, 2008, — MNed. = .16 =20,

4. Magesn CA., Pysag AB. Maresmamicisckan mopoan Geckap
HCHOM Mm:\ﬂ““ul'ﬂ APOSFOITD CIHOANE WA IMU,\IIHH!T"I’HI TOHRLE
AHETOBBIX CTAALMLIR Poanil /F CTPONTEALITA MULAMINKA B paCieT
coopymenni. — M. 0T o AL Crposroascraos, 2009, — Ne 2, —
C.2-E.

3, CHalT2.00.07-85 Harpysew w soaaeicrans ¢ Cocerpod Poc
cHH. = M. TYT1 LTI Cocorpos Poceiew, 2003, — 67 e,

G Pyadr AL, NocTanoues TAA0 ABTOMATHIH BUIBIBHOT IHREK-
THROBAHHA GeCKa PEACHR AD0SHLY Choaos £ Painumie AnpomHo-
TRIHCTOPTHON KOMIARKCA 8 CHROITEALRON MIQPACTRYETYPN 10
OCTIOMRE DAL LA FPH POARIOALIDBAHNE O Bay, Tp. — Owmex
CuBAMM, 20089, — C.112=114.

T Makeen C.A., Kpacuomexos KB, Kpacorsima ALK, Coan-
Banne A B PEIYALTATIE MOACAHPOBAIHA FECYIIEIT A PN TIHK k-
THE W3 TRANEHERAANGID TRoPHAR £ Poak Mexammmkn n coipganng
HPPEETHNN LY MATEPHAADE, KOHCTRYKIN R M st ¥ pewa © el
Ay TR — Osck  CudANM, 2006, — C. 156 — 160

&, Wenpposen B H, Conpornpsenne mavepuasom. — M. : Hayxa,
1974, — Sblic,

0. Cokasopcinit 3.H., Mareen U.A., Corososcran HLH. Prine-
HHE DB DR HCARH RN MO POBAEES A i -
HAALILLE Y POBHEHWIE C MOMOWLO TalARMHOTD NPOIeccopa MS
Excel // Memay oscenfl COOPINK HAYHHEX TPYAGK EXeroaimg, —
Oncr : OulTIY, 2006, — C, 100 =107

PYAAK Axexcedn Burassenus, acnupant xadeaph
wCTPOMTEABHLIE KOHCTPYELMHR,

MAKEEB Ceprefl AveKcanAPOBHY, AOKTOP Texiitec-
KX Hayk, Npocheccop, aareayiom i kacheapoi « Crpo-
HTCALILIE IH'I'II{'I'D)"EI.I,HHJ!.

Aapec pas nepenuckn: e-mall makeeyB08079@mail.ry
THOTHEBA Baaentinua Mpuropsessa, AOUEHT Katheapnl
aCTROMTEALHIE KOMCTP YRS,

Appec pan nepenucin; GA4080, v, Omcr, np. Mupa, 5.

Craru nocTynmas s peassisne 30.00.2009 1,
B A B Pyaaw, C, A Maxeen, B. T. Toriesa

I'pefiens, B. I'. AnnapaTnsie B nporpaMMHBIE CPEACTBA CHETEM ynpaeaenns [Tercr]: koncnexT aexipi /
B. L. I'peGens, A.I'. Koasios ; OMITY. — Omck, 2000. — 35 ¢, : pHc,, Taba. — bubanorp.: c. 34,

Masom e of e MPAHIANR QOCTPOCHWA CACTEM YNPABASHAL, THITH M CTRYETYRRl CHCTEM 8RTOMATHYUCKOM
YupaBAcitn, CHiMCalL CXOMEl GECKOITTARTHOIO AHYeCKOTD YUPARASHHH JANKTRPOAHTOMATHEON CTAHKOR H ARTO-
MATHUECKNX AMHHA. PACCMOTDEHE OCHOBLE Pa3paboTky yIPaBASIONIHE POrpaMs Aax crankos ¢ YITY, Mpuseaeio
UIHCAHKE annapaTH X CREACTE COnpaMeHaa 2BM c reXxHoADrMUeCKHM olopyADBAHBEM,

Mo senpacas nprolperenis — (181%) 65-23-60
E mail: libdirectorns smglu.m

Moaoxun, O, B, Hapesanne syfuarsx NpohuAeH HHCTPYMEHTAMNE YePBAYHON THITA [Terer] : ecnpabsousnk /
O. B. Moaoxun, A. C. Tapananos, I'. A. Xapaasmos : nop pep. I A. Xapaasosa. — M. : Manmmocrpoenne,
2007. — 235, [1] c. : puc., Taba, — bubanorp.: ¢, 236. — ISBN 978-5-217-03376-8,

TTPHBEASHIL CHEARHMA O CORPEMEHOM COCTONIIHN 1 HEPCHCRTHBAX CORCPINEHCTRORAHIA HADOIAHMA IIMAMHADHIOC KX
FYOuETHX KOABC MIICTDYMEHTAMN MEPEREIION THia, MaAomeH MeToAL! 00paboTRH. PACCMOTPEHL METOARI pAcieTa
PeXyIIeR YaCTH HHCTPYMOHTOR YEPRATHOID THIA NPHBEAEHEI HORKE W MepCiekTHBHRE KOHCTPYRIMN, Mg

PEROMUHAATHN NO BHﬁﬁPY PEAHMOR DE3dHHEA C NOACHAIDN

IHMH TPHMEPaMi. B cnpanouHuke AR KaKAOI0 METoal

SYDOHAPEIANHA PACCMATPMBAIOTCH: KHHEMATHKA IPONECCA, KONCTPYK LS ADKYMEHTa M €F0 pacueT, BuGop ofopy-
ADBAHMH, PACHET PEXKHMOB PEAAHNA U BpeMent oOpaBoTki,

G00Z 1TH TN NWHIDHE WRHAAYH BMIDWN0 ‘

TMHTVIBOHAMYA W B0l I0HWTTYN

et |
on
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YOK 620.179:621.822.6

B. FO. T3TT3P
M. B. ®EQOPOB
B.T. LLAXOB

OMCHMA FOCYABDCTEEHHLIA YHHBEDCHTET
nyved coobujexnsa

HayuHo-HecnepoBaTensckiin HHCTHTYT
TEXHONOrHH, KOHTPONS M AHArHOCTHMHM
WENeIHOAOPOMHOrD TPAHENOPTA,

r. OmcK

METO/1bl OBPABOTKM

CHUrHANOB BUBPALLMM

AJA NOBLILLEHWA LOCTOBEPHOCTH
U IrNYBHHbI AMATHOCTHUPOBAHMSA

MOALUMNHWMKOB

——— P

B crathe obCYMAMOTOR PEIYNLTATEI INCNEDHMEHTANLHEIX HCCNE JOBAHHA H MATEMATHIBCHOR
obpaboTiH CHIHANOR BHOPALMM, NONYHAE MbIX NPH NPOKPYTHE NOALIMITHAKOS. AHaNHIMDYeTCR
MPORRNEHHE HAHOCTHYECHHX NPHIKAKOR AC(ERTOS B CNEKTPAX CHIHANOS BHBPOYCHOPEHHA,
BHGPOCHOPOCTH M BnbponeEpe Meilerma. [lenaeTcn BLIBOA O LENECOOBPAIHOCTH SHANMIA CIEKT-
poB BHODOCKOPOCTH H BHEDONEPEMELLEHKS QNS NOBLILEHME ACCTOREPHOCTH M MY GsHnI fMar-
HOCTHROBAHHA,

Kmouessie cnosa: subpalmHa, AHATHOCTHHE, NOALIMNHNK, CReKTP, AedenT, HHTET PHDOBAHHE,

MALIMHOC TPOENME W b W0 BE AFHME

ﬁn,n.nmummu EAYMPHHH ji.l,l.ﬂ.l-ﬂﬂ'l'!"ir HEOTLEMACMOR
HACTHIO DOABLIMIIETRE POTOPHLIY Mexanumamon [1]. 3a-
HACTY K OHH ONPOARAAKYT OCHORHELS SRCLAYSTAUMOHHR B
nokaidread ofopyaosanns, B puas cayuaen My wewc-
MPaRHOCTH TRAHKITCH MPHYHHAMH CRphe3IHLIX OTKAI0R,
H{'HIT].'!EM!r H NPOrMMOIHPpOBALIHE TOXHHYCCKOM COOTO-
AHHA NOIEOATCT COKPATHTL KOAMUCCTIO HelLARHOBLIX
PEMUITOR 1 YMEHLITHTE COOTBETCTRYIONULWE SETPATE,

AMArHOCTHPOBAHHE SRARETCH OCHOROM AAR TIOBBIIE-
HHA KaHeCTRA PEMOHTE W IKCHAYATAIMONHOR Haje#-
HOCTH, CHHMEHHA 0filpuX 3aTPAT Ha peMonT oBopyAo-
gar [2].

COREPIICIICTRORIHHE AMATHOC THYeCKATD ok WY ADBA-
HHHA HEANTCA B HANPABACHHAX PaciTHpeHun fiyHKIH-
OHAABHLIX BOIMOMHOCTEN, YBEAHYCHHA FAYOHHE | 0=
HENIRHHA ADCTOREDHOCTH AMArHOCTHRORAHMA. OThic-
KANHE ADHOANWTEALHLIX AHAIHOCTHYCCKMX IPHIHAKOR
ARDERTON NOMOKET YACTHYHO PEIIMTD 3TH 3apadi. AaH-
Hed PAGOTA NOCHAIEHA NOHCKY AGHOAHHTeALHEX AHAT-
HOCTHNECKMX TPHIHAKODN B CHIHAASY REEPOCKODOCTH W
EHOPOEPE MeLIEHH,

R macroses BREMA AHAIHOCTHPORAHHE POTOPHBX
MALIMH 1 BOABLIHHETRE CAYYACH BEARTUN C HCTIOALIORA-
HHEM CHIHAAOR BHOPOYCKOperla, OFBACHACTOR 97T0 TeM,
0 PAIPYIISONee ARTCTEHE HA YAALL MANIAH OKaTL -
HAKIT B OCHORHOM CHAN, 4 10 BTopoMy 3akoiy Helorona
CHAS, ACTICTEYIONAN Ha MACCY, BLIILIBART YCKOPEHHE,
3 Heen ABMMKENHE WA IepeMemenre, CropocTs, a Tem
foAee CMEIIEHNE, OUEHE CHALHD JaBUCHT OT TOrG, KAK
ARATO ACHCTRORAAA CHAA B OAHOM HATIDABARIHK, H UeM
BOABILE YACTOTE AR CTRYIOULCH CHARL TOM MEHLILE CHO-
POCTL B CMELLITHE, BEI3BATHOE 1ol chaoi [3], Takum
QOPasoM, CPABHHRATL CHABL ACRCTRYIONHE € PASHBIME
HATTUTAMH, REAGTEALHOD N0 CORKTRaM BHEPOYCKOpenHi,

Curaas, moaysen i c BECEAPDOMOTE, MOKCT FTh
€ BOABLIGH TOUHOCTHIO NPeoBpPaIoBRAL I CHIHAALT Bulpo-

CHOPOCTH W BMOPOICPeMEIEHHA € NOMOULE HHTErpH-
punanmg, B pesyasTaTe HHTEIPHPORAHHA TIOHHKARTCH
YPOREHE ALMCOKOYMACTOTHRIX COCTABAHIOUINX — R ABA
Pa3a npH RadAOM yARORHIH yacToTh (6 AR na okTany).
CuprracTos, uro mdiopManug, COAPRRANAACH B CUFHAAD
BUDDOYCKOPEIAN, BHAYAALHO BOACe HATANANS, YEM B
CHI'HAAR I!Hﬁpi‘ICI{UIJUCTH!, Tak KdK B 2T10M {:.ﬁ.}"l&E HIION-
UEPEHBAKYTCH R BLICOROTYACTOTHEE COCTARAN HIMILHE.

KapakTepinie At AR THES JACMEHTOR OAKN-
HHES HACTOTL (AHAMHOCTHMECKIE PHAHAKH) PAchoAd-
FAIOTCH M B HHAKOYACTOTHOR 0BASCTH, HO OHA TPYAHOD®A-
AMMHMEL HE hoBe nomex, [pH HETerpupoBaHHKg cHrHasa
BHOPAIHH NOMHMO NOHHK EHAA YPOBHA BRCOKOMACTOT-
HBIX COCTARANKMIHY DPOWCKOAMT TAKKE WhiALARIIAD
HHIKOYACTOTHRX COCTARARIOUHNX CHITIAA Ha dhore of-
WEers Ypouds sulpanu ¥ wyson. M3 s1omo cacayer,
HTO MPHIHAKH ARDERTOR, KOTOPLIE B CICKTPE CHIHAAA
BUDPOYCKOPEHHNSA HEPAIAHUHMEL, ADAKHE GlTH GoAee
OTYETAHED BRPARECHL B CHTHarax sufipockopocts o
RO PONe pe MOTe s,

FKCOCPUMEHTAARHEIE HECABADBAHMA ACDEKTHMX
TOANUMUHHEGE TPOBOAHAHCE HA CNICHHAAKHOM CTEHADR ©
HENOALIORAHHAEM AMATHOCTHYMECKOPD KoMiaexca o [Tpor-
103-1Mp,

C nosolko nporpamsu «VibroRec 2,00 [ icpo-
HOM MATHHTORON ) 381 HCLIBAAWC b CHTTIAARL BuGpoycKo-
penus ¢ GesaetheKTHOTO DOALIIHITHAKS, BPAlAIOIeroes
CO CRopocTEio 300 06/ Mun. sLindporofl Marsurodion s
HEARDARET UTh POBLIBATL BXOAHOR AHAAOTOBLIH CHITAA
C paspemenses B 16 6T M yacToTol AMCKPeTHIALNK
63536 M1 M COXPAHATE €10 B NAMATH KOMIRIOTE pa. B ka-
HECTEE NEPEHYHOND NPecipazoRaTeAr HONOALIGHAAHCL
AATUHEH BHOpoycropemsia BA-03,

MNpw yeranonke GeapederTHOro MOAIMONHES Ha
ONopy CTenAl GAN HAMEDEHHO HapyIueHs NpasHaa
NOCAAKH, YT0 ACAKHO GhIAD NPHBECTH K NOSRACHHID
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W WM AILIAHOIEATWRE

WA LI OC TROE Al

rpYNOne AcheKToR oA YCAOBHBIM HOHMEHOBAHHEM
s HeoaAHOPOAHKA pajgnasbHbi HaTa, Takne asherRTh
ofiHo ABAMIOTCE AtperTaMu cOOpPKH, B YAacTHOCTH,
CABACTEHEM NOCaAKH NOALIHIHAKS Ha Das, AHEAMOTR
KOTOPOND GOALLIE AQITYETHMOND, MEPeKGCa RPALaome-
FOCH KOALLA, MOBLIIEHTON GCeBOl HArPY3KKe HA 10A1LHI-
UK. [TpHasakamMi 3TUx ARERTOR HEARETCA POCT TapMO-
HMURECKHX COCTARAHIOIHX B CnerTpe orvbaioieid puipa-
[MH 1A YETHLIX |, IPe AL BORID, Ha BTOPOR rapMolHKED
HACTOTE BRALEHMA BAAd [B HALICM CAYHAC HACTOTE Dpa-
WieHHAH Basa cocTanAseT okoao 5 ). Aedcrene pecherta
HPUHBARETCH O0LYHO CPasy NOCAS YOTAHOREH OAIIHT-
HHKE M CONPOBOMAGCTCH POCTOM BPALAKICHCA Harpya-
KX B ABYX NPOTHROMOAOKHLIX TOYKAX BUYTREHHCTO
KOARLA BOANTHITHHES, STO MPHBOAWT K YCKODEHHOMY H3-
HOCY H3-34 NePeTrPyIok, ARRCTEYIOLIMX Ha LOBEPXHOCTH
kateis. [No Mepe Hanoca 5TH Neperpy3kH cHARAaIoTeA,
H MPHIHAKH HEOAHOPOANOND HATATA MOYT HCURIHYTH, 0/
HAKD YCROPEHHLIT HINOC NOALHINHEA npopaasuTes (4]

B peayawrrare skcnepuMenton Gnian noayieHs
COCKTRE CHIHAAGE BUOGROYCKOPEHUA M CHERTPRL Oruba-
WIHX CHTHAAS. [MoAYHEHHKE CHIHAAK TOAREPIAHCE
casayinned obpatorke;

— M3 CHITHAAA HCRANMARTCR NOCTOSHHAA COCTABAR-
WA

— OTPHALTPOBEIBAIYTCH BEICOKOUACTOTHLIE COCTaR-
ASIONEAS CHTHAAS;

— MPOHIBOAMTCH HHTEIPHPORAAWS CHIHAAD, 1OCAS
HIFTRFPUPORAHAH TOAYYaeM CHIAA BROpOCKOpOCTH;

— M3 CHI'HAAL BHOPOCKOPOCTH HOKAIOYACTOA NOCTO-
HHHAH COCTABARIONLIENA,

— OTEHALTROBRLIBAIOTCH BRCOROMACTOTHRIE COCTAR-
ASTILIAE CHIHAAL,

— DPOHIBOANTES HIFMEIPHPOBAHME CHIHAAL, D0CAD
HerD NOAYHAEM CHIHAA RO PO peMe e,

— OTPHARTPOBRBAKTTH BLICOKOYaCTOTHRE COCTaR-
ARINIME CHIHAN BUEPONCPe Mene HuA,

Aas curnanos BRBPOCKOPOCTH W BHGPONEpEMenEHHA
TAKME OBIAH ODOAYUCHLI DPAMLIC CTOKTPE M CHeKTPR
OruDarx.

Ha puc. 1 npuseseHbl NPHMIWE CIEKTPR CHIHAADR
[CHAHA UBET — CHerTP RHOPOYCKOPEHIN, 3eAPHEI HpeT —
CHEKTR AHMOpOCKODOCTH, KpacHsIf UBeT — cnerrp aul-
ponepeMeieHid),. Beprukaskinue AHIHA COOTBeTCT-
BYIOT HACTOTE BPALLEHNN BAAD W 0O FARPMOHHEAM,

AHasH3 rpathHKON NOKa3LIBAET, 4T0 B CliekTpe BRb-
POCKOPOCTH TAPMOHHKM 0DOPOTHOR HaCTOTH BMEeoT 6o-
ALE BEICOKHA YPOBEHE, WEM B CIEKTPE BHEPOYCKOPRHHA,
a 1 CNeRTRe inGponepemelensa — cie GoAce DHCORMA,
Ecau 8 coextpe supoyckopeHHs YPOBEHE TAPMOHKEK
HACTOTL BRALLEHHA BAAS CONOCTARKMM C IIYMOM, TO B CHT-
HaAaX BHOPOCKOPOCTH M BHGpONepeMele i 3ToT ypo-
BEHE JaMOTHO DL,

KHWXHOS noAKQ

Ha puc. 2, 3, 4 maolpamedn cnekTpil ornbaonpns
CHIHdAAUH HHE[.:IHJ.I,.H.H.. Ha CPdHHEHHH HHAHU, 1T HPH3IHdRRA
AecherTa « HeopAHOPOAHLIR PAAMAALHEIF HATHT: TPOARAA-
IOTCH TOARKD B ENeKTRe ornfaioef curtasa aubponepe-
MELEHHHN.

Mo PEIYARTATAM HET'_."i.E,,ﬁJJHdHHFI MORHO CABADTE Bhl-
BOA, O TOM, 9TO AAH YBEAHYCHHA I'A.Yﬁ]r!:lllnl AHAIMMOCTHPO-
BaHHA NeAECOOGpaINe AHAAHIHPOBATE HE TOALKD CHI-
HaAL BHOPOYCKOPEHHA, HO B CHIHAAL UHEPOCKOPOCTH
H l]lrlﬁpt]n{_*pnbﬁm[l_ﬂll"ﬂ. IO NOARCARCT BllANATT panee
He ofHAPYEHBACMBIE ACDOKTR, AONYIIEHHBIE 121 MOH-
Ta¥e NOAITMITHHES, — Neperochl, HEOAHOPOAHLIR pajH-
AABHLIFR HATAT.
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TEXHOAOPHA AMAMHOCTHPOBaHHA HayuHo-necaeaosa-
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MoMe e Copanoyiinie AaHHS, HeolXopHMEE AMEOHCTPYMPOBAHM W PALHOHAALHON IKCIAYATALIMA PEXYILETD
# aBpastuBHOro-aAMAIHOIO HHCTYMeHTa, [TPHBEASHb CEEARHHA O COBPEMEHHEIX HHCTPYMEHTAABHLX MATEPHAAAX,
PERYILHY B BCNOMOPATEABHIY HHETPYMEHTAX, B TOM YHCcAe 00 HHCTPYMEHTAARHON OCHACTRE CTAHKGB ¢ YITY,
METOAAX MOAKK ALK PaTOMMX NORe PXHOCTER METAANOOPACATIBAIDIIETD MIICTRYMEHTS, PEXRHMAX TepMonipa-
BOTEN, METOAAX 3ATATHBAINA, KOHTDOAH, MADKHPORKY, KOHCODRALHM W YIAKOBEH HHCTPYMEITA,

INpepaiasnaseH Aas HHACHERON-KOHCTPYKTOPOE B TEXHOAOTGDE MATTHHOCTROS HHH, MOMET DLIMTE TOASISH CTYASHTAM
TEXNHMECKHX YHHBLPCHTETOB, ODYUAOUMXCH N0 CHEIHAABHOCTH sTEXHOAOIHE MAINHAOCTPOSHUH, METAAAD-

ofpafaTmBarnme CTAHER 1 HHCTPYMEHTES,
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N. H. NACTOBCKHWH

OQcHHH rocy japcTieHHbIN
TEXHHYECHMA YHHBEDCHTET

OBECMEYEHME 3AJ1AHHbIX
TPEBOBAHWA TOYHOCTH
PA3MEPHOM OBPAEOTKM
TOHKOCTEHHbIX JIETANEN
NETATENbHbIX AMMAPATOB

Hax vasectHo B IHAMHTENLHYIO AOMO IaHMMaI0T aeTans, npy obpaborne
HOTOPLIX NPOTHELI NOBEPXHOCTER AETANEH NO/ ASHCTEHE M MDHAOHEHHLIX CHN COMIMEDMMbI
CO IHAYEHHAMH Jonycka Ha obpaboTiy. K TakHM AETANAM OTHOCATCR NONBTKM, JMCHM, HOnbUa
TypbrK, OCEBLIX HOMNPECCOPOR M APYIHY H3IENHA. BOIHHKHOBEHHE yHa3aHHbix nporubos
NOA ASHCTBMEM CHIN DE3AHKA H CHN 3AKDENNEHHS NPHEOAMT K (HOPMHPOBAHHIO NOrPeLIHOCTe#H
obpaborku, Mpuiem B KAMAOM CNYHAE IHAYEHHA NOTPELIHOCTER HOCAT HIMEHAIOULMACH B
WHPOKMY NPEASNAXL XADAKTED € YHETOM HIMEHEHHA HIHOCE HHCTRY MEHTA, P& HHAME D 3aHMHA M
APYrux yonossi. CTaTeR NOCEAULEHE BONPOCAM YNPABNEHHA TAKHMH NONPELLHOCTEMM,

Hmouessie cnosa: oBpaboTka, TOHKOCTEHHLIE AETANM, NOrPELHOCTH 06PaboTiN, TOMHOCTE

obpabotiy.

pH NPOeETHROBATHY MEXAHMAMOR H YIADE BO BECX
OTRACAHN MATHHOCTPORHHS OTMEMASTCH YBOAHYOHHEC
HUMCHRASTY PR TUHKOCTERHEX ASTaneil, 3Ta TeHARHL M
BRIABAHA OOLCKTHEHMMH NpPHYHHAMN; YMEHBIIEHHAEM
ofiliei MAcCH, IPIroHOMUMHOCTH, 8 HHOPAA HEBOIMON -
HOCTHI0 ODRCHeNEHNA JAAANNIIX DHCTIAYATALMOMITY
XAPARTEDHOTHE MPHMEHCIHCM ACTAARHA C DoAee BRICOROR
Maccod W raapuramu. Peasnsaiia rakux Tpefonani
OGECIFYHBARTER 33 CULT NOCTOMHIOTD COBEDUIEHCTRO-
BAHHA METOADE H CREACTE HPOSKTHROBARM, MOANTIOERN
METOAOH TRXHOMTHUCCKNX ROAARACTBM

CAnmuMH 3 HaRGOACE XaPAKTePHLIX TPeACTABHTEACH
TOHKOCTEHHBIY AeTAAeH (pUC. 1], DPHMEHEHHE KOTOPRIX
BRIIRAHO, B OCPEYIO OUEDEAL, ODECTIEYEHMEM JaAAHLIX
IRCNAYATANHOHHKWK XaDAKTERHCTHAR, R TaCTHOCTH CHI-
HEHHE MBCCH, ARAHKITCH ACTAAH ABHIATCAC | ARTATRAL-
HEIX annapaton. [MpeuMymecTsenns, 970 Tead Hpaue-
HH, DOCYARKH, AHCKH BT A D1 APTAAH HMEeloT pasHo-
OOPAINYI0 KOHHTYPALMIO, KONCTRYETHRHEE ocoGen-
HOCTH, PaiaMepl, TReGORanna K TOMHOCTH | KaYyecTRy
NOBERPXNOCTeR, OHE HAMOTARAHBA YT, B 348 HCHMOCTH
OT YCADBHA palorid, M CaMuix paMioolpainmx MaTepH-
AARE: OT IDAMMEPOB AQ MAPONPOUHEX H TREPALIX CTIAA-
BOR. TP ITOM K HAZRAHIEIM APTAARM NPEALSAHARIOT 10

BhileHHue TpelfoRaANNE 10 TOMHOCTH M COCTORHHIO
HOBEPXUOCTHOM CAnH [1].

Pazmepran obpaloTRa TaKHX AFTAARA HA TeXHOADN-
HECKHX ONeRAUHAX TOUCHHSA, ILAMMORAHNE W ADYIHX
CcrAlaHA © npornfiom obpaGaruBaesux nosepxuocTed
NOA APACTRHCH CHA PEISHES W (POPMHPOBAHKOM CHASAT-
HHX € 3THM HorpeurHocTel obpaborkd, YEasannoe
HaHGOARE XapaKTepHO AA o0paloTkm ACTaAeH CHAOREX
YCTAHOROK ACTATEALHLLX dTTAPATOR, MATCRHAADM KOTO-
PHY ARAHHITCE BLICORO- W 0COD00POYILIe MaTe pHaAL ©
NHIKOA obpalaTipaeMocTuio. OTASARHBIE UPHMCpE
ofpabores aeTared npuseaens B Tada, 1. Baxno one-
HHTL BOIMOMHBIE TOTPEIHCCTH 0bpaboTRa Ha CTasuH
TEXHOAOTHYECKON NOANOTORKH NDOHIBOACTHA,

3apanie TpeSonanud TouHocTH ofpaboTky B yra-
AAHHELE YCADBHAX 00ECHEYHBEIOT MY TEM MHOTOKPATHOR
KOPPERTHPODEH yHPaBARIOUIHNX NMpOTrpaMM CTaHKOR,
CHHRCHHEM DApaMeTpoR pesuMa pelanna, foace
HACTOR CMEHH PEAYLLHX MHCTDYMEHTON M APYTHX pelle-
HHH, CHA3ANHBIX CO CHMACIHEM IPUHIBOARTEARHOCTH H
C HoBLmeHes cebecTorMocrn obpalorkn. Xapakrep.
Hag CXeMd ARPORPMALIMK APTAAH TIOA ABACTEMEM CHA
Pe3aHIA M DOPMEPORAITNE NOMPeITHOCTER TRHBCARHA Ha
pHe. 2.

Puc, 1, KapakTepise ToOMKoCToHiLe AsTanmn

H00% 1T © oW NMHEIIT MAHAYH MHEIND ‘
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MALIMHOCTRPOEHME # MALLHHOBLATHWE

Tafamma |

TeOMETPIISCKIG OTRAOICHINE BAIsepon i fhopsg OfpaGaTHBABMEY TABMEHTON AFTEACH

al )

Foe, 2. PopunponaHile NOTRe o passepuon obpalioTkn
oA ASHCTEIEM CHA PE3aRHT
a, B — Gea YNETA i £ YaeToM CHA pe3anns

AM CHOCHPEMEHHOID NPHHATHA MEp 10 0DeCHege-
HHED SAAAHHLY TRefoBaHMA TOUHOCTH BaXHo ofecne-
“HTE NPOTHO3IHPORAHHE PACCMOTPEHALIX OTRADHEHKEA Ha
CTAANM TEXHOADTHYCCKOR NOAFOTORKK TPOM3IBOACTIA,

Ha pie, 2 [Bua A o B) opuneacHsl cxesu ne peEme-
ULCHHA SAEMEITAPHOrO 0TpenKka A — b ofipaayionei uu-
AHHAPHUECKOR 000AUMKH, PACTHOADKEHION Ha paccTo-
HHHH Z 0T CPEAHHHDH OB PXHOCTH,

M3 prc. 2 aMAHD, 10 NOMPeITHOCTEL PAAME PHOT) ofipa-
BOTEH oA APRCTEHEM CHA Pe3aHIR ONPEABARTCT W1 Y-
ADBHSE

Ay=t~l,

TAR L, W1, — PaKTHIeCKan B pACHeTHAN PAYSHHA po-
aamms,

AY — sHauCIME ynpyrorn nepesenenis obpabaThipa-
EMOID JARMERTA NOAACHCTEHEM PAAHAALHOR COCTARAN-
IO CHAR PEIAHMHS,

Yupyroe nepememenne Ay enocofcrayer fropMEpo-
BAIHIO NOTPeiocTy 8, .

Ouenky norpewnocred, CHIsannMY © nepeMenns-
Hitem ofipafiarmpae MEX NoBEPXHOCTE R TOA ALTCTRIEM
CHA PRFEHHA, TPEAADKEHO BRITOARNTTH C IPHMCHOHMEM
NEAEENAA TeOpHI yipyrocTs [2],

Pacuer nporuaBon nos, AccToHesM PAAMBALHUR CoC-
TARASIOLLER CHAB NOAYHEHE H8 OCHORE PACCMOTPEHNS
KRYTOBOR IHAHHAPHYECKDR OBOADTKN,

W3 py ronoil IHAMHADHYCCKOR 0BoADYRH (puc. 3),
HATPYMEHHOR CHAOH P, Ay MAl OCeBLIMH W ABYMH HOD-

OfpafiaTIAnATMLIE SACMENTIA Chre payHoussf Haufoaname sk
ACTAAM, MATEPHAA TexHaROMFICKHE OMEDAN | =0 x| omeacenus, s | NAPARTED OTRAGHCIN
Hapywiias nosepoiocTs “ucranoe mepyaioe M
0 TOREHHL, PACTa T ¥ 008,015 CRAMEHIR (s
ROPIEYCH 1 W rinnARTEEod Ha off s O, 1. () 0. oEpasymEnn
odfipaaymonyisi, 14X 1712 ue
Topuenme nonepriocs Topreaoe Haysmoe UTEACHEHNE
wonkigs, HT3-1 TorkERe i craiee o TV 0:20,.0,40 % 19,20 OT IAGCKOCTH TOpgs
TNMorpemyecTn
Flapy mpian i BHYTPRE e I lnpyHoe ek P —
E PEGCTH afeaafi W PACTRTHBAHWE 0,15,..0,30 010,015 B S
XHSGBMTHD HA cTankax ¢ HITY Mi!m: il
f o P, Rigcy
.
’ -';\‘-:“‘. i
> =it A
7 R p

e
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Puc. 3. Cxema BHENIHNY HATPYI0K,
AeficTBY N Ha 3aemenT Boljdx

MAARHWMMH K OCH X COMPHHAMP BLIARAMM JACMEHT ILAG-
maan Rdpdy. Ha sroraaement GyaeT BOIACRCTRONATE
CHCTEMA YCHAMH W el sarpysok T, T, O — sHyi-
PEHHHE CHABL, M, M, = EPYTRUHE MOMEHTLI, I0Ka3at-
HLle Ha pHe, 3,

Ha mecru ypasnenul parnosecus Tp Gyayr yaos-
ACTROPHTRCHE TOMACCTRENHG, @ K IICTPHBMAABHLIM pe-
JYABTATAM PHBEAYT TOALKD CACAYIONLME yeanuma [3]:

z.,x:ﬂ'i E_UIR=|'J1' Z,,‘,V=0.
PajpepHeM NOCACADBATEALHG FTH YCADBHA:

(r, +dT, )x Rdp-T, Rde + P, Rdpdx = 0;

dT, +dx=0;

2T, dx w sm% =(Q+dQ)Rdp - QRdp - P, Relpeix =0

d
Jamenns BEAY MAAGTTH YTAOH smd—: Hi ?‘P IOy

T
di}...p—‘- :PF:
ax R

M, Rdyg (M, +dM, )« Rdp+
(@ do}.'zdmuﬁndm”—: -0

Packpuin cxofinm 0 orBpocHs BeAHSHHE BRICITETD
HOPAAKA MAALCTH, I'[Il].ﬁ}"lHMI

o= My

dx
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Pae, 4. Cxema ARTOMATRINPORANIGND Y IPADASIIE NOrPEmNOCTEME [PK TokapHo olpaloThe TOMROCTEHHMA ArTaAch

Tomsmesise mecTeoomn ABTOURTRIRHSRINIC REHMHOS Hinmuaansisie iinibanmed
cipaGaTuEpoMY FMCIICHMHE FTHC TR emTR it AECTROCTI aOpA M RAR A
YURCTRD® Artane AETANN T BT EHEY Y npyTOrD oTRs = T

Tpssicucnne t,‘
Ao KoppexTupanin HETHE
?::::;“ ,;I,:::;T:r: CHETERiR TR AL i yoen Hapymmoe
s R, e — VIARICHIE L DpOTTRR W AT AR TN
yruacTuon WECTRIC W TRAC RO 1 nesiemiry K MoeTy e, B
- werancll IET eI aTHIaE WU PRGTIC NNt
NOERIRY CAnCHpl 113 BETMHY e Batiin
OTREN

Hamiiasoemae cxesing
i yeaomidl WKpenIenm
COanETRBIC M,

(LY
SHECTRE ETanel

e e

Tiamiesies cuesin
o yeansil snEpeLesine
119

P 5. TexHoAGrHYRCRRE TPWEMB YIIPIRACHIR NPOrNGAMN TPH TOTERRI KOPIYOHLX HERECTRAX ArTasell Bpamenns
CEPHECAMHETHOH 0Bpatyomed na ToRapiMx crankax o TITY

MekoMas neariMHa yIpYroro o msima ONMpPeASAHTCH
HI CPARHEHHE AAMI OKDYHHOCTCR CPeAUHHON ToBepX-
HOCTH AD W NIOCAR AschopMaiim:

Ay, ;ﬂﬂ'~-x+w1—2nw-~z}: w , (1)
2mR-z2) R'[l— Z.J
R
0 BP
n= 18EJ,°

rae R — paanyc Arraad nocae Aedhopsa s,

W— BEAMYMHA OGCEBOND LEPEMELIEHIA JIAEMEHTI PHOTD

OTRedRa 8 — b oGpasysomel UHAMHAPHIeCROM DBONDTKI:

£ — PACCTORMMHE O OTPe3Ea A CReAHHHON NMOREPLHDETH,
Heanuuna w HAXOAHTES NYTeM MATEMATHYCCKMX

ACHCTEMA, ONMCAHILIY BRILE, 0 08 o [PEACARETCH 110

thopayne [4):

_Pe™
T 4k'D "’

3

Eh
e = R
A vy

—NHAHHWADMYECEAR MOCTROCTE,

El
EG E'ELD — KOO LMeRT 38Ty XEHHA e peMeneHIR;

E — MopyAb YOPYTOCTH;
v —roadicpumerrt Myancona,

B paccmarpunaemiux yeaonuax oGecnevenie tpe-
GoRaHNA TOYROCTH OBPaGOTRH ABTAARH H3 MATEPHAAOE
HA3KOR 06pABATRIBACMOCTH CYLUPCTREHHOE SHAMCHHE
MMEET (haKTOp HENTPePLIBHOID HAHAMBAHH hOpMO-
ofpasywmero HHCTRYMerTa, [P 91oM AoARHE GaTh
YUTeHh XapaKTePHETHEH PaIMepHONO HIHOCA HHETDY -
MENTA, HEIOC PEACTREEHHO BAHSIOUHE Ha (hak THYECHY 10
FAYGHHY po3anmi;

FAC h, — Pasmepibii HIHOC HHCTPYMEHTE.

A TAKAC ACANCHBI OLITL YITEHR # YCAOBHA BOIPACTA-
HHR CHA DEIAHHA 10 MEDPE YBEAMUCHEA MIHOC 110 3aAHe0
TpaHH i, Tak, npH BOIPactaANHH TAKROID HAHOCE POKOA-
HOIO Peand HAMEHOUHE CHA Pe1aHia MoMeT GLrThL orim-
Calg 3aBHCHMUC ThE!

P

-
Fimam. | wineg | 3 Klfl. ’

A Py M Py — COCTABASIOIINE CHABL DESBHUS Pediia
CHIHGCOM B M 1€ PETOYEH HOTD peatE;

K,, — KoathhHIMe nT, yUnTRIBAIOUIMA BARAHKE HIHOCA
h, wa anavenne cuAl pesaris; npu b, =0,3..0,5Mm npH
oOpaborke aerasm o criaeon XHISBTIO, 15X 12B2M,
BT K, =18..32

S00Z (F9) € 6 ¥RHITI30 MRHRAVH WRHNDMD ‘

gmm.m



OMCEIA HAYYHLIA BECTHIAK WE3 (83 2009 J Y

E MALSHOC TROEHHE 4 WAL WSO AE A FHIE

PasmepHui nanoe pesyiieng HHCTRYMeHTA Cioco-
CTRYET (QOPMUPORAMMIO Norpewnocti £, . [pu srom
CYMMEDHAA NOIpen HOCTL 8, = 8, +6,,. .

Mexannim BAMRHIA XAPaKTEPHCTHE HANOCA HA reo-
METRHYECKYI0 TOUHOCTL, HAPAAY € YRazaHHLI MM thakTo-
PaMB HIMEHEHM PAIMEPHOND MIHOCA W CHA PE3aHHE,
BEAIMAET TROAGEHE ARPOPMAIHN SACMOITOR CHOTEME
“ARTAAL — HHETPYMenTs. JAHAKO B PACCMATPHAAEMOM
HCCALAOBSHHH X BAHAHHE He TREBRILAAD 5 — 7 %,

TTOAYIEHHRBIZ DEIVARTATHI TDKAZAAM, HTO CHIEMOHMHP
HECTROCTH APTAAH 110 MODE YASADHH A NPHIYCKRA COnpo-
BOMAACTCR YHCAMHOHUEM BAMSITHA Ha TOMIOCTH 0Gpa-
BUTKH CHA PEIAHNA 110 CPABHEHHIO C MIMEHEeHHeM pai-
Mepa (hOpMOGBRAIYIONIMX TOBEPXHOCTe HHCTPYMeHRTa
BCAPACTEHE ETO HAHOCA.

ORpaboTRY ACTAARR © NOReDXHOCTIMNI Bpauenmu
MPCROAMT B ARTOMITHYCCKOM DERHME 18 CTadEax ¢ YITY.
Mpa rrom newstexHo hopmupoBaHme NOrPeHOCTER
obpaborkim CBE3aHHLIX C ynpyroi aediopMated ofipa-
DATHIBAEMEIX JACMEHTOR ArTasei. Jabaaronpemesion
AHAHWE TAKUX NOTPRILHOCTRR NO3ABOANCT HHECTH KOp-
PEKIHIG B YeAonun oGpatorku i o0ecnernTs 3apaHme
TReDONAHMY TOYHOCTH.

FEIADE HHLUH IOAXOA TIOAROANA VETAHOBMTE BAWSHNG
CIPCASATHHEEX YCAORRI 00paGoTEM TONKOCTEHHIX Hie-
HOCTRMN APTAACH Ha (hOPMHpORaHHEe 1PorGon 4 norpeL-
HOCTeH, CHA3ANILIX ¢ 3rof obpaborkoi. DTo, B caow
CHCPCAL, NOIBOAHAD Da3paloTaThE METOARKY VIIPaBACHASR
NRAIHGAMH W COOTHETCTRCHHD MONPEILHOCTH 06paBoTkY
[4]. Takue panHme npUBEAEHL Ha pHC, 4.

Mosygenme saRoHOMepHOCTH HPOTHOEHPO AT
NorpelnacTel agroMaTHIposanioi oOpaboTn Ha
CTdAHE TEXHUAOTHYCCKOR HOATOTOBKH MPOHIROACTRA
HIRBOARHIT CEOCBRPEMEHNO O0CCHENHTE 3aABHITHIE Tpe-
BoBatMa TOUHOCTH nyTeM;

= HCHOALICBANHE OITHMAABHEIX CX0M CHOTHS InpH-
UYCKA M IdKPOTIACHHS ADTAACT

— KUPPERIHH NpOrpamy crankon ¢ YTTY aan ofecne-
HEHMA 3AAAHHOA TPAaeKTOPUY ARHIREHHA (hopMoalpaiy-
HMIErD HHCTPYMeHTa;

KHMXXHAS noAka

— HAIHE 2 HIA PAITROHAABHEIX KOMIIOHOBOK CTaHoM-
HOW OCHACTRH M ADYTHX petnciui |3)].

Mo peayARTaTaM BENCAHEHHBIX PaboT IPEAAGHKEHI
TEXHOAOTHY @CKAE TRWEMED YITPARACHWH IOTPE LIHGETIMA
OT ACRCTEYIOIINX CHA PeIANMS, OTABALHLIC W3 KOTOPLIX
MPeACTABARITR Ha prC. 3.

HanomeHnbe peinenns o oGecnedenmin Tpeioni-
HHH TOUHOCTH HERCCTEMX ADCTAACH NOATOTOBACH AAR
MRHMEHEHHA B aBTOMATHANDOBAHILIK CHETEMaX HPOeK-
THRPORAHWH TEXHOAOTHISCKHY NPOIECCOB WHPOKOH
HOMCHKAGTYPLI ACTAASH.

Bufianorpahiaeckni crmcok

L Cyametn A M., Wyaos B A, Brogun B, A, MonepxrocTa s
CAUR H IRCIAVATALAOHILE CROACTRA APTaced. — M. Manmocrpa-
eRne, 1988, — 240c.

& Tumawenno C.1, Bofinosckdit-Kpirep C Maserine n ofio-
avin. — M. Foc. maa doo -, Ak, 1961 — 636 ¢,

A Dasorre B Craties 0 Andasisa ofoaoues, = M. Foc WA,
1961, — 307 ¢

4. Foanaenneitzep A A Teopus yIRYTHE TOUKHX OO0ARK. =
oo wnp, epepal. waon. — M, Hayxa, 1976, — 512¢c,

. ENCAII IR MEFTGALL P HEALAHON TOOPMI FUpyTOoTH S diamni-
mos AL TL, Byaragon B. M., BopoSeen KO, Cowap. — Kuen: Hayxosa
Avnma, 968, — 250,

MOPI'YHOB Anaroann [laBAosus, AOKTOD TEXHHARC-
BHX Hayk, npoiheceop, aapeayioniuit kadeapod « Texuo-
ACTHA MALIHHOCTROR HIN K.

AACTOBCKHH Manea Hukoraenwy, acuuparr kade-
Pl « TEXHOAOUHA MATTHHOCTPOSHMA®,

Aapec aas nepenickn: 644050, . Omex, np, Mupa, 11,

CTari nocTy Al B pesaxipno 25,00, 2000 ¢,
o AL TL Moprynos, 1, H. Aactascini

Komwmeos, I'. B. Cienpasstbie MeToAb! cBapKi papaennem [Texcr] @ yued. nocoGue ara nyios no
negHaAsHOCTH 150200 « Mammiocrponre AR TEXHOAOTHIH I obopyposannen, 150202 «OGopyAosanme

HTEXHOAOTHA CHAPOYHOIS NPON3BOACTBax, 210107

«JAEKTPOHHOE MaIIHHOCTpoeRwe» / T, B, Komomkos,

P.A. Mycun. — Capartos : An [n 3p Mepna, 2009, — 630, [1] . ;: puc,, Taba. — (Buicmee ofpazonanmne). —

ISBN 978-5-904000-04-2,

B yuelnom nocolum pana Kaac CHIPHKALHE BOEX METOADE CBAPKH AARASHHEM 10 BHAZM TEXHOADTHYCCKOTD BOAaeT-
CTRMA (ROACAHON, RIPLEBOM, YALTPAIBYKOBON, Mard HTOHMIIYALCHOH, TEPMOROMIPECCHOMHOM, HEAY RO, auds-
PYIMONHOA 46 Pea RIPLIBAKONMECH MPOCACH)] 1 TPYNnaM conAHHACMEX METAAAHYDCKHX 1 HOMOTIAAHYSCKHY MATEPH-
GAGH; PACCMOTPEHLL OCOBEHHOCTH PUMENCTTHA 3THX TPOLLECCOR AAS H3TUTORACHHN HEASAHI B PAIAHYHRX OTPaCAMY
TERHHEL BIepamie Hnomens aToMBakan cHorHad HPHPOAD AKTHRHKIX LEATPOR B3aHMOASACTINA METAAADD C HEMETAA-

AHUMECEMMH MaTCRHAADMH,

ABTOPAMM MIAGTAIOTCA OCOBEHHOCTH TEXHOAOTHMECKHX

HPONECCOn MPM BCCK METOAAX CHAPKH ABRAEHMEM

|38 HCKARMDHHEM RONTAKTHOR |, BIepRLIe CABAZH 0f30p PUAA HOBLIX NEPCNTEKTHBITEIX METOADE HX HIHTOHE HEf M K L,
PaccmaTpHBAKTCH TAXME OooBerNOcTH OBOPYAORAMES, TPHMEHIEMOO IIPH BOEX METUAAX CHA PRH AGBAEHHEM. Briep-
BLIE NPHBEARIN CHEACTIN OO aTTECTALMH CRAPOMIOTD NPOHIBOACTEA,



YAOK 539.3 C. A. KOPHEEB

M. B. KPYMHMKOB
C. H. NONSKOB
B. B. LLATIAM

Omcimi rocy gapcTReHHEI
TEXHHYECHHH YHHBEPCHTET

OAO «CnbuedreTpancnpoesTs,
r. Omck

MOJEJIb
AEDOPMUPOBAHMUSA U PA3PYLLIEHMS
YMPYTOMNACTHUYECKMX
MATEPHUAIOB, ONMPEAENEHME
MATEPHUATIbHBIX MAPAMETPOB
U OLLEHKA AOCTOBEPHOCTH

B CTAThE OMHCAHEI METON| H ANFOPHT M PACHETE NPOLECCOos YNRYTONRACTHYECKOTO BediopMMHpo-
BAHHS M PAIPYLLEHHA N2 MEHTOB KOHCTDYHLMA C NPHMENEHHE M ONPE I8 NFIOLLMX COOTHOLLISHMH
HIOTEPDMHYETHOTC A2 0P MHPOBAHMA NMNACTHYSTHM HECHIMMBE MiIX MATEDHANDE, OCHOBAHHEIX
Ha ABY XY POBHEROR MATEMBTHYECHON MOLe M, CPasHEHHSM SHEMEPHMEHTANEHBIX JAHHLIX O
PacTRmenHio O6pAILOS € CCTRLIM HAAPEIOM M DEIYNLTATOS, MOMYYEHHBIT METOR0M HO ML -
TEPHOIO MORENHPOBAHHSA, NOATEEPMAEH PaIpaboTanHbIM METOR W anropMTM. JaHsl npaxkTH-

HECTHHE D0 MEH N BLIMH.

Hmouessie cnosa; ynpyronnactHyeckme mareprans:, AeODMMDOBAHNE, DAIDYIWEHME, HECY-

AR CNoCoGHOCTSL.

Peutesne cTaTHHeckix 3aaa0 1o PACMETY HOCYIER
CAOCONHOETH JAEMENTOR KROHCTRPYKILMA HWPOBCAMTCH C
HENDALIOBAHHEM YPaBHEHWA PABHOBECHA

-
do,

x, " (1)

HARHDE PEHIMAALILIX SARMCHMOCTE R Ko

1| éu, Pu,
TR (e dpceec B
2| 8X, ax,

Kpacrsle yeaonna Ha nORepXIOCTH T, OrpalHYHBa-
I 3aHHMAEMYI0 TEAGM oBAaCT, V.8 obimes cayvac
MOTYT HOCHTH CMellaiibid xapaktrep. Ha opHol yacTi
HOBLENNOCTH L 3apAaH res ROMIOHeHTE HEKTOPA HANPH-
AU K, d Ha APYTOR HACTH IOBeRXHOCTH £ — KoMoo-
HEHTH HEKTODA NepeMeienn w,

(2)

M=
Ty, = f,

13)

), =w,

dapcs X, — poKapronite KOUPAMHATH TOYEK TeAd B
HEHAALHOM [ HEHAIDYIKEHEOM) COCTOSHI, O, Byl 11, —
KOMIDHEHTL TEHIOPE HaNPSAeHHA; AMHEIHOM Teraopa
ACThOpMATIHK, BCRTONA NepeMeiie i o opTa nirem e
NOPMARE COOTROTCTREHIG. B 3anuen Bhpadenmi uo-
HOARTYETCH HARSCTHOE NPpaRnAG E‘_p"MMHpGHﬂJIH‘H o1l AD
I no A AL NOBRTORAKMIEMYCA HHARKCY.

Aan 3ambikanmn cueremn VpanHeun |1 —3) neabxo-
ARMEB OHPpeADASHOIL A COOTHOIeHMS, Hr_:]'upld:‘. Ahipra-

AT (PUIHYECKRA 3aK0H CONPOTHIACHHA MaTepHAN
PH ARQOPMHPORAHHH. B oGiesM cAyYae onpeseAmonme
COOTHOIEHHA MORHO DAIARAMTL HA Ale rpyuu, Mepras
UPYINA COOTHOMEITHA OIRCLIBSCT NPOLeCe YIPYIOIASC:
THHECKOID ARPORMHDOBANHA, 8 BTOpd — TPOIECT pai-
PYIIEHHH, KOTAA HAPYIIRBETCH CIADIIHOCTL TEAD B AZHHOH
ero ToMKe,

1. Maremarnueckoe onucanme
YNPYronmaacTuyveckol Aedopmanun

AAs OTHCAHNAN NPONECCa YNPYTOIASC THHRC KO Af-
POPMHPOBAHMA ROCIOALIYEMCH CABAYIONTHMI OUPCACAR-
POLIHME COOTIOMIEH M

a, =Ke,,8, +2ule, ), (4)

da;:“hﬁm -wken, NE,., hz:m}—l-:“]x

{Eﬂ - m:”f,, - kel Me

S e ey

5]

(&, - ker HE' E']
g T . e, b, . ®
i J[Er'u | N}::” ]Efi-r - NE:rJ
dF.I,_
e

di (€, —xe", Je”,
e = ] = +
de] ‘l.'{cu _mh}{EM = mh-'}

(6)
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Apece 8, — cinmont Kponexepa; €, =€, (8, /3, —
ACBHATOP TEH30Pa AeDOPMAIHK; £ , £] = ,ﬁiﬁ - PRI

30p HeoBpaTHMOR (HAACTHYECKON ) AthopMalK 1 ero
MHTEHCHEHOCTE (Hopma); = E/[21+v)] — moayas capura;
K= Fl31-2v)] = moayas obsémuon cxamus; E — Mo-
AyAL I0urs; v — koadadeagerer Nyaccons; e, =a, /{2u) —
aarebpanseckoe sHdaueHne AedhopMalMOHANTO HPeARAa
TekydectH; o, =,/%3a, — asrebpanieckoe snavenne
NPEARAA TCKYUECTH; O — NPRACA TEKYUECTH IPH PACTH-
wetinn; H{x) — chynxipm Xenucaiiaa, o, n — marepn-
AAbHRIE napamMeTih,

Onpepeasiolme cooTHOmEHRN (4 — 7) noaydens B
[1] na ocHOBAHHR ABYXYPOBHOBOH MATEMATHYSCKOH
MOABAH NPONECCOR YOPYTONAACTHUCCKOTO ARhOpMH-
POBANNA, YIUTEEAICT NOAHKPHETAA BN ECKOE CTPO-
EHUC MATepHAroD [2]. Moayab yupounenns M 1 pedhop-
MANHOHHBA PEARA TASUTHYHGCTH Ep onpeaeatn s |3].

2, MaremaTH4eCKoe onRCANNE NPONecca
Pa3pymeHns

AAR OITHCAHNS NROLPCCA PAIDYIHEHMAS MATEDHAAL
HPHMEHHM JHCPreTHMeckAlt KPHTEDHA paspywenms,
npeasomennnf B, B Hosomuaonum i 1O, WM. Kajame-
BHueM [4]. AAHHLR KPHTEPUI COCTONT W3 ABYX uacTel —
AAROHA HAKOUARHHA DOBPERACHHR, KOTORWR 1pUMeiue-
TEABHO K MOABAR YURYIOMAICTHYCOKOIO ARopMHpO-
Bt (4] — {7) mmeor nup,

dD=2Me!, [deide] | (8}
i ] N

W YCAORHA PAIPYIHEHMNA

Do, '_{“ru-.l"ruul- _IP'

3aech Dz () — (PYHKIMA HAKOTACHMA [OHPERAGHILE,
HMCHMIAR R eCTCCTREHHOM COCTORHHKA MATCPHAMN HY A

noe suavenne; D, of | — MarepuaskHbie napameTph;

(9

ni|p=ﬂl -vl:“! +ﬂ'r} "-ul
= TP MBS AL O HOPMAALIOE HATPRRKEHWE, O, 20, 20, —
FAABHBELE HANPAXenns. YeAusHe (9) HMeRT CMBICA, ECAH
o}, 206,, 20, Moaromy npu a, —v{s, + o, )<0 (nanpn-
M, TPH BCECTOPOHHEM CHATHIL KOMAA 0, = @, =, =—-p,
FA I — PHADOCTATHHMECKOC AARACHME) N (D) cacayer
nosarats o, = 0. B nocacaniem caysae D= (Hepos-
MOBHOCTL panpyiledni ), BAaroAapa aroMy aHepreTt-
HECKHA KPHTePMIT paspymenns Hobowx maona — Kapanme-
BHYA, MOIBOARET ONHCHRATE PAA ONKMTHEX hakToD,
ROTOPEIE HE NOAABIOTCH OLCNKE B DAMEAX CYUIeCTRY-
LMY TOOPHA DPOMHOCTH,

Kpsrepuit paspymess (8), (9) apasercs passnries
waen T Ampneka, koropsi oulé n 1927 ¢ suckaias
MPEANDACHMEHAE (DOPMHPOBATL YCAONUE HapymIend
HPOYHOCTH KAK DR3YALTET NEPECOueHHG KpHaol naac-
THUHOCTH W KPpRBoh npovrocy, Tephat KpHBas — 710
JAROH, CBA3EBAIOIHA AIHAYCHHE NAMCTHISCKHX ARthop-
MEAIHA C HANPARCHUAME, BTOPAs — S9aKou, crsannan-
A NPEABABHELC AHaveHnd Acthopsatmi 1 HELTDST -
HHR, NP KOTOPLEX OKa3LBACTCH BOAMOEHBIM PEAEYTLE-

HHE, JAKOH HAROTACHEA MOBPeRAe HME (8] AnAReTCR, o
CYMEeCTRY, KPHBOH MAACTHYHOCTH (TI0 AIOABHKY), a yo-
AuBMe paspyiiedns (9) — kpuBolt nposnocTy (no Ao
BHEY]. TTpHchoparyasponke (9) o [4] S mpHastTo npeanio-
ACHEHWE, YT LPYIOEYIO MPOMHOCTE ONPCACATOT MaKCH-
MAALHOE yipyroe yasstenne €, = o, -v(o, +o )JE -
EpHrepui paspywenns Mapeorra,

3. Onpeperenne MaTepHaALHLIX NaPaMeTpos

Mp# venbrradss o0 pasios MaTepHass 118 Pac e
HUE YCTAHABAMBACTCH AMArPaMMA pacTikenns o, (g, ),
CRAZH B HOL A8 OTHOCHTEABHYIO TRDADALHY IO ArthopMma-
LHID E, W OCEROE HOPMaARHOD Hanpaxetne o . C nomo-
s hopmya [3]

6,=.2/30,.5, =J3/2e, - [2/3a, /(6K), (11)

MO AMArPAMME PACTHAE HILSE cr,[t:zz MOMKHO NOCTPOHTE
AHArpaMMy aeiopMHpoRanmns o, r.:I ), CBAILIBAIILYH
HHTEHCHBHOCTE ARPOPMAEIMNT E, = [E,€, B HHTEHCHR-
HOCTE HATIPAMEHAR O, = 3’::,]:1,, . B cHOW oNepeal, Ha
OCHOBAHWK W PaXe N

o, =2ule, —€7), {12)
ABAHIDUETOCA CACACTBHEM (4), DOAYYACTCR AMAIPAMMA
Aethopsuposamast o (e] ), cosanmaoman wirrencuniocts
AASCTHUCCKOR ACCPOPMALINN £, M HHTEHCHBHOCTh HALIPH-
HEHHH O, AAS SHEAHTHYECKOID OMUCAHHA AMarpamMm
acchopmmporanns o, (g, ) u o, (€7 ) mcnoasayiores ypan-
HEHHA PErpeccii

o./o, ={E"IE" o o, =fealel /e, )] (1)

(e, /e,)". £, 2E,,

COOTRCTCTEEHHO. [lepran sasucuMocTs (13) yaosaer-
DOPAET TEOPEME O NPOCTOM HAMPYMeddd A, A, Mano-
UIHHE W TOOTOMY HMEST WHPOKOE PACTIPOCTPaNeHHE §
ALhOpPMaLMOHHOR TeopHK NAACTHYHOCTY |5, 6], Aannan
JABHCHMOCTH COARPAKHT DAWH MATC pHAALH KT DApaMaeT
11, NOMHMO aArcOpaniecKux SHAYEHHRA IPEABADE TERY-
uectn o, =\[2/30,, €, = [32¢, - [230, /(6K), yorananan-
BaeMbix 13 (hopMyA (11) 10 BeAHYHHAM TPEARACE TEKY-
HECTH Ha pacTakenwe o, W&, =a, [E {pas Muorex Kon-
CTRYRIHOITHLIY MaTe DHAAON A A TS ARTTHLIY IapaMeT-
POB MOMIO HailTH, nanpumep, B [7]). Bropan sanmeu-
MOCTH (13) npeaiaanatena Aand OMPeABACHHS HHTEIPaAR-
HOH (hyHEIHK PACHPEABACHHA IPEACACR TEKYHECTH
CTRYKTYPHLIX JARMBHTOR, KOTOPAN NOIB0ANET MARHTH-
(PHIMPOBATL MEAOMEXAUHYECKYHY MOARAL HOAMK PHETAA-
AHMBCEOND MaTeprasa Ges CHHIYARPHOR ocobeHHOCTI
npue; =0 [3].

Henoasays, K IpHMepy, METOA HAHMEHBITHY KBaa-
PaTaoR, € TOMOLLLIO (| 2} HETPYARD ONPEARANTS BO BTOPOH
popmyae (13) MATEDHAALILIE TAPAMETREL o, 1t 10 Wa-
BECTHOMY JITAYEHHIO0 NApaMETPa m B Nepsod iopMyae
{13). B cBoi0 ovepeas, napaMeTp m ASrRo HAaxoANTCH
(PH 2apaHLX aHauenax &, E, v ), CCAH HIHECTHI
TOARKO OPEARA TPOMHOCTH Ha PACTSKCHME O, W OTHOCH-
TEALHOE YAAHHEIHE MPK paspuBe §. AcAcCTEHTEALIG,
coraacHo (11), (12) 1 ouessAHOMY paBeHCTRY

g, =E{Er ~E, :I' (14}

AbITERAIOWEMY H3 (4], MORHO DOAYYHTE

g, =‘|||r2—|'r-3-uf' £, = .'3,."2{{;_,,!!5-2: }—mu_f[ﬁﬁ].
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Tafammga

MpasmecTh odPainog & cmpsm mapeins

T ofipaoga [~ s oﬁmafm.ﬂ'" kil OrnoCHTeALMsg
IKCNEPHMEHTAALNAR pacubrian HOrNPCIROCTE, %
A 241553 2478 26
B a0 4855 1
A 65161 6230 a2
T 10621550 fe.0 G4
g, =¢,—0,/(2u). (15) Beamynna (19) npeacTasaseT cobOf CKPRITYIO a1ep-

MoaroMy no nepeoi gapmyse (13)

0l a,
Infe” ¢, )" (16)

o) =v23 0y
ey = 32004/ E+8)-2R 0, /(6K). 07

NOCKOARKY NPH O, =0, MOMHO DPH0AMREHAD CUHTATL
&, =15,

B paanaeiiem mosapofamen PEIVALTATH MCILITa 1M
ETHHAADTHLIX NANCKHX Ofpacinon va pacrsosemue (rata. 1),
ROTOPLIC NPUBeAEHL B [B] AAn CAYHAR MATKOID pesuma
HAPYRCIM, KOPAS CROPUCTE HATPYMEHHA HE 1peRki-
wiana 70 kr/ (v mun). Pacyérinie aHaue s MaTepH-
SABHWX TAPAMETROR, XAPAKTEDHIYIONHY YIIPYIOmAAC-
THHRCROE ARoPMEposanie obpa3aton, cheaRn B TaliA, 2.

Mpu opnovcnom pacramem de] = :;d:;da; , M-
FrOMY 10 opuyae (8)

s
3

D=2 [M{e} Jeidey = wis}), (18)
i}
FAR B COOTHOTETHAN C BTODRIM BLIPpaXeHen |7)

w;_(“ J}[n u[" e, ) —aln-1)e & )-n ] .

[I+u_l:r." £ H" 4

o Aethopmarpi |3,

C APYTOR CTOPOHL, TPH OAHODCHOM DACTSLHC TTHHN
g, =o,, g,=0, o =0. Orciopa e yaérom (9), (10), (18) &
MOMOHT Paspyers o0painia HMeem

w[s" ln"ﬂr, e:r,,I1 e | o (20)
TAE B COOTBETCTHHM C OCACAHMM R paxenes [15)

e =) —al [(2). (21)
Beamuntn ¢!, o onpeaprens panee POPMYAaMEH
17

TTp# APYTOM BHAS HATPYREHWS — BCECTOPOHHEM pac-
THRCHUE = A0G0R MATOPHAA PaspyLIacTes Xpynro, [o-
oMy D=0, 0, =0, =0, =0, 4 coraacuo (9), (10)

Oy = |-|-' Oy = n 2\"}3

3ABCE O, — CPEAHER HADEMEHHE, TPH KOTOPOM -
HCXOAMT Daspytienne,. EcAl o, wanecrin, mna tl!] MO -

HO CHREACARTE METCPHAABHAIR DADAMETD a i

ah, =(1-2v)a,. 122}
Caepya [4, 10], Momno npussTh
a.=011K, p=1/2. (23)

Mepooe swauenne (23) COPABCYETON C TROPRTHEC-
KHMH NPEACTARACHHIMH O NOPMAKE BEANYHHE CONPOTHR-



Aetns orprsa [ 10], 4 nropoe araucine cooTaercTRyRT
EPHTEPHIO MAADLHKAOBOR yerasoety Koduphwna-Man-
COHA AT YTASDOANCTEIY CTaeR [4]. B peayartare wa [20),
(23) HaXoAMM BEAHSHEY MATEPHAARHON TOCTORHMHORM

D, =W{E;#IU:;|;{“'H'1] o (24)

Pacuerime 3HaYeHIS MATCPHAALHELX NAPAMETPON,
XAPARTE PHAYIONIHX paipyiieiive o0pasion CooTReTor-
UYIOULENO MATE PHAAE, CDOARHEL B Ta0A, 2,

4. CpapneHne PeiyABTATOR PACYETOR
C IRCTEPHMEH TAABHBMA AAHHBIMIT

AH GHEHKA ACCTORCPHOCTH PACCMOTPONHOT MaToMa-
THHECKOR MOACAN YT PYTONAACTHHECKOID ARGIOPMHPO-
BAHMS M PAIDYINCHNE MaTEPHAADE GOPATHMCH K 3KCHEepH-
MEHTAALHLIM AAHHBIM O HCTTRITAHWUAM ITAOCKHX Dﬁpﬂ.’i r
LOE T OCTPRM HaapeaoM [B], Memuranns nponoamamcs
HAATIAOCKHM K DO paaasmu (puc, 1) Kak ofsitiisie uenu -
TAHHA HA PACTHACHWC NP CKOPOCTAX HAPYXCIHA 10
TIOMMHAALUOMY HATIPAACITHIG B HETTO-COYCHHN He Bhille
70 wr/ (s Ssoni). MAoUEAL HeTro-ceaenna ofpasna au-
HHCARAGCE TIO PACCTOAHEIO MERAY OCHOBAHMIMM HAADE-
OB, WAMEEMOMY AC HCTTITanEA, TTpeaes TeRyYecTH o
NPeACA APOMHOCTH MaTEOPHAAL, 8 TAKAES OTHOCHTCALIOE
yarunonme (Ha Gane 51 ms) onpeAsAfAMCE OTARABHO B
ONLITaX Ha PACTAMEHHME CTAHAA PTHRX MAAAHKHX E!ﬁpq'-}ﬁ'
now [raba, 1),

AAR TPOBEACHHA TMCACHIINX PACUeToB GRIA MpPHME:
NEH METOA KOHEMHELX JACMOITOR 8 epesetenisx [11],
PacuiTnuii AArOpHTM OCHOBNBAACHK HA METOAR HAYAAL-
HBLX HANPAKeHu [12], B KOTOPOM HENOARIVIITCH Ha-
HAALHbE HAMPAAKEIHA, HEOGXOANMEIE AAS IPHBEACHIA
YOPYIux peiuetuil B COOTBETCTRUE © DEAALHLIMK Hanps-
HEHWIMEH PR ADCTHIHYTLIX Abdhopmanmn. Cywecr-
BEHHOE AOCTONHO TEO 0o METOAD JARAIDUAETON B TOM,
TG UH CROARTCA AAH AIOOLIX 3aBMCHMOCTER MEXAY Ha-
HPsOECHIAMM B ACDOPMALMAMH, AAS XPAHEHHA MATPHIH
HECTROCTH NDHMEHAACH Paspexenii crpounsii aua
NPEACTANACHHA MaTpuil [ 13]. A poinesnis noaygaemoi
CHCTUME AMHEANHLY arrebpasdeckus ypasnennit uc-
NOALIOHAACH HTE PALHOHHEI METOA BEPXHEN peadkcalEy
ISOR - Successive overrelaxation method), XOpOIo
TAPEROMEHADBABIIHA Cofia Ha npakruke [14].

Gaaropaps CHMMETPHH HPOHHAR B UHCAEHARIY pac-
IUTAX PACCMATPHBAAXCh AHLIL TOAOBKMHEA O0panna. Pac-
HUTHAA CeTa (pHC. 2} cTpoHAAcK 1o nporpamse Easy-
Mesh [15]. B BRIUMEAHTEALHOM SRCTIEPHMEHTE MOACAHPO-
BAADCH RECTEOR HArPYReHKHe 00pasna mpH CABAYIONHY
FRPAHHMHLIE YCAGRHLY (pHc, 2):

— BEPTHRAALHLIC TEDEMEWCHHA Ha HHMACH TPann
e YTCTRYHYT,

— TOPHAOHTAABHLIC e[ Me e 13 ACBOM Kpalo
OTCYTCTRYIOT, 8 HA NPAROM KPAal0 WAMEHAIOTCA 110 3aAal-
HOMY 3aK0HY,

Paspy uaioniue Hanpase my (I PEASAHAMCE TIO TIOAD-
HEHHID TOUEN e perdba Ha rpathHke 3anMcHMOCTH CHARL
O NEPEMEIIEHHA, KOTOPKIA NPOHAAIOCTRHPOBAH 1A TPH-
MEPE MaTepHAAS A [pic. 3). PoayabTarel pacyeTos u ke
HepHMEHTOU npHBeasin BTals, 3, PacuyéTHbe SHaYCHIN
NPOMHOCTH 0 pasiun YEAAARMBAIOTCH # pasbpoc coor-
BETCTEYIOMMX OTIKNTHE Y ASHHBE |prc, 4, Taba. 3),

5, Bakawucume

Hacronuan craTss SRARSTCH paipuTHen paboT anTo-
pos |1, 2] # nocosmena paspaboTke METOAOR M AATO-
PHTMOR pAcHeTd ynpyronaacriaeckoro gediopMupo-
BANHA H PA3pyIneHHA KOUCTPYREMA Ha OCHOBE ONPeASAt-

HHUHE COOTHOIIEHHI HA0TePMHYIECKOID AROPMHPOna-
HWA TASCTHYECKH HECHKHMAEMbLX MATCPHANDE |1 |, ocHo-
BAHHKIE HA ABYXYPOBHEROR MaTeMaTHIECHON Moaean [2],
MoAyHeREEe PACYETHIM NYTEM PEIYARTATI CPARHHRA-
ITCH © IRCOCPHMOTAA BHEIMH ASITHLIMHA 10 AgthopMe-
POBAHHID B PEIPYIHEHM 00PAI0N © HAADE30M, BLITT0A-
HEHHELY U3 PEIAHYHLIX MATEPHAAOR,

B pafiore NpeaADReHE METOA M AATOPHTM pacyeTa
YIPYTOMASCTHYECKOPD ARCHOPMUDOBAHHUS | PAIPYITICH N
EOHCTRPYE M Ha OCHORE ONPeARARIOLLHX COOTIIONERHR
HIOTEPMUIEEROND ARPODPMHPORAHHA NAACTHYECKH He-
CRHMAUMBEIX MATEPHIAGE, OCHOBAHHBE Ha ABYXYPOR-
HEBOR MATEMATHYeCKOR MoACAK. TTyTeM MaTeMaTy-
HECROTO MOASAHPORAHKA PACTHHRCHHH ODPalon ¢ Haa-
PEAOM, BEITCOAHDHHRLX 13 PasANYHLX Mad'Te pHAALHE, I'Ii}.“-}f'
HEHE POIYALTATH, DAMAKME K IKCHEPHMEHTAALHEIM
AAHHREIM, DOAYYCHHEM MTPH PACTHACHHA PEAALHLIX D6-
PA3NOH, ASHITRI MOTOA MORET GRITE TPHMEHEH AA pac-
HETA PAIAMYHE KOHCTRYKIIHA, B TOM YA AAR OLEHEK
OCTATOUHOR NPOYHOCTH MarkcTpasbHex Tpyfonpo-
BOADE,
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KOPHEEB Ceprefi AACKCANAPOBIY, AGKTOP TEXHHUYEE-
WA HAYE, AGLEUT, JaBehyIoumid katheapoll « Conporun-
ARHHE MATEPHAADR? OMC KO MOCYASPCTREHHON TEXHH-
YECKOMD YHHBOPCHTETA,

KPYITHUKOB Hpan BaajuMuponny, KaHAHAST T0X-
HHMECKMN HAYK, MaBHbid miokenep OAOQ «Cubnedyre-
TRANCITROBRKT, 1. OMCK,

NOAAKOR Ceprei HAROASERHY, KaHAWAAT TEXHHYRC-
KHX Hayk, pounenT kadheapn « Tpalncnopr W ¥paHeHne
nedira Worasa, CTAHAIPTHIANHE W COPTUgHKALMS

YOK 62-52

OMCEOrD FOCYAADCTHEHHONG TEXHHUSC KOO ¥ HHBED-
CHTETA,

LIAAAH Braxtop BAapRMIPOBI, ADKTOP TEXHHYECKIX
Hayk, npodieccop, sapepy i kathe Apoil « TpancriopT
HXPAHBHHE HE(PTH M Fa34, CTAMAADTHAALMA W copTHdin-
Kaln s, perTop OMEEOr FCYAS PCTESHHOMN TEXHHYe -
KOO yHHBEPCHTETA.

Aapec aaa nepernucki: 644050, r, Omek, np. Mupa, 11

CTOTHRE MOCTY IHAL D pesaIo 30,06, 2000 .
& C. A Kopuees, B, B, Kpyonnsos, C. H. Moaaxos, B, B, (asai

. O. WTPHIIIHMHT
M. T. NONoB

OMCKHH rocyjapcTaeHHbIR
HHCTHTYT Cepekca

OBECIMNEYEHME

TOYHOCTU U3rOTOBJIEHMS
CNOXHbIX KOPMYCHbIX OETAIJEMN,
NPU NATMOCEBOM OBPABOTKE

HA OCHOBE MPUMEHEHMSA

KOHTAKTHOIO JATHMKA

Paccmorpens! HEgOCTATHM CYWECTRYIOWHE cnacobon HOHTPONA H HIrOTOBNEHMA CROMHLIX

HOPNYCHBIX AeTaneh. Ha npHMepe cospemennoro o6pabaTeiBaowero WEHTPA NpeAcTaBneHa
BOIMOMHOCTE COBMEILEHHA oD OBPabaThiBHIOWME M MIMEPHTE MBHEIX thyHKLIHA, YTO NOIBONMT
COHPATHTE BDEMA NPOREDKH & TANM H NOBLICHTE &8 HAYeCTRO. Aarsi peroMeHgaLHH NO COBRP-
LIBHCTEOBAHHIO ARTOMATHIHDOBAHHON CHETEMEI NDOHIBOACTES, NoBsIAKOWMe SchdierTHn-

HOCTE e pabortel

Kmouessie cnosa: YITY, amepenun, HOHTAKTHEIR AATHHK, KOPNYCHBIE MIgenms.

CONpEMEHNLE aTPerdrsl B aRHa Moo OTPACAH
MAIHHOCTROCHWA C KaRARIM TOAOM BOE BOARE YCAORCHE-
TOTCH, ANBARATIOTEN HORLIE JARMBHTH, CXEME TTOAKAIGUR-
st #oT A ToMUMO 31000 pactyr Tpefonating no roy
HOCTH HAFOTOBAEHHMH HIASAMEA, DOABARETCON Boi GOALITEe
EAUHHEY ROPIYCHBY HIASAWI C MEKDOHHEIMH ADITYC-
KAMH Ha PACTIOAOKEHHE KOODAMHAT OTRePCTHI M onop-
HEX a3,

AAR YONRWHOND WArOTOBACHHA ALGOID HIAEAKS
NPOH3HOATCAKD HEODXGANMO DELLIHTE CAEAY KHLHE TaAR-
M (phe. ). OcHosHL e TPHALEIT patioTs, cnocoboTey-
HITHE PeUre HHMEY AGHHLIX Saaay:

I. Hargmopienue — NpOMAROACTAD HIAGCAHA © MIHHH-
MAALHEIM KOAMMCCTHOM TEXHOADIHYUECKHY NepeycTa-
HOBOK B HAMMCHBITHM KOAWYBCTROM HepeMen DaioBux
TIOEE DX HOCTE,

2. Konmpoas — MOAYHEHWE DeaALITg pazsepon of-
PATOTAHHON HAARAHS © YRATAHHEM BCOX OTKAGHOHME,

3. Koppexyus — oraapka HICTRPYMENTE W NporpaM-
MLI B COOTHETCTHHM C PEYYARTATAMM HPOBEDKH,

A0 CHX 0P Ha HAILEM TPOMIROACTRE AAHHLIE FAAAHH
PEINAAHCH — TEXHOAGTOM, KOHTROARPOM, NROFPaMyMHC-
TOM H HAAATHEOM, ROALILION KOAMMECTIO MEPITOALITION
HILCTPYMEHTE H CADRHOCTH TIOACDHEY H3AeAHA B IHAYHK-

TEALHOM CTENeIN YREANTHBAIOT PUCK ROIHHKNOREHH
Dpaka na opnom wa sranon. Takum obpaioM, peiieHne
BCEX 3ITHX J8AAY MOAREDHLCHO RAHHHHIO YOADBEUECEOM
tharTiapa,

Hasolfiperenne KONTAKTHOTO ABTIHES (pre, 2) B Rava-
A€ T0-X POADR MPOLLADTO CTOASTHS NRMACAC K HACTON-
ey NpopEEY B 00ASCTH paspaloTks KoopANIATHD-
MEMOPHTEALILIE Mawnl (KHMM) kak npoMutiiaesnorn
Cranaspra A 30 nimepernil, Takme NoAEMAICE BOI-
MOMHOCTh OPUMEHCHHA KOUTAKTHHY MIMeDeHUR Ha
oOpalaTnalouNy CTaHKAX,

Mop00HEe AATHHEN LWHPOKD NPHMEHIIOTCH © GoAL-
HIMHCTHOM COBPEMEHHLWX cHoTes YTTY (aucaoasm Mo
PaMMHEM YT paBArHHEeM]. KOHTaKTHRE AGTIHRH, YOTa-
HOBACHHEIE Ha cTadkax ¢ YUITY, umeor caepyionyo
obaacTy npaMedenua [1]:

. Haaagka uncmpymenma. MNponeaypa pyqHoi na-
ABAKH HHCTPYMEHTA M BROAA NONPABOK HA €10 PaaMephl
B PYUHOM DEARHUME TAHHMAST MHOTO BREMEHH H CHARHO
MNOARCPAEHA BAMAHMIO SeAOBedeckors akTopa, | to
BPeMl KaK ATYHKH AH HAAGAKH HHCTPYMEHTE ARIKO
YCTAHARAHBAKTCH N4 00palarkRaOIHe IEHTPR | Tu-
KApHEIE CTAaHKH C HTTY M N03R0ARIOT aBTOMATHIHPORATE
HAAAAKY HHCTPYMEHTE,
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Piec. 2. KonTak kil anronk Asn cramkon o ITY
W OPHEMENE CHrmasom AaTHing

2. ¥Yemanonxa saromossu. KOHTEKTHLIC H3M EBOEHHA
NOSBUARIOT OTKA3ATHCA OF HCODABIOBATH ADPOrOCTO-
HIHA JaMUMHRX TRPHCNOCODAS HMT H AAHTeARHDI Tpo-
NEAYPH BRCTABACHWA 3ArOTORKH OTHOCHTEALIG OCef
CTAHKA BRYUHYIO © NOMOMLIO UHGEPBAGTHIIE HILAM-
EATUTOR,

3. Hamepenue gemanu. Aaramem, YCTaHaRAHBASMEIE
U IHIMHARAR W PEROABEEPHYH FOACHKY, MOTYT HpHMEe-
HATHCH B AAR HZ!M\!‘}'H."IIH!I F\HHMEPUH AATOTUBEKHA R npouec-
ce o ofipalioTie n A KoWTPOAR UEPROH ARTAAN TPH
NEPEXOAR HA HOBYEO HAPTHIO ARTaAeH — YCHelHoe ue-
HOALIOHAHWE PYYHEL AAMEDHTEALHLEX 1PHCIocoGaeHW
FABHCHT OT HABKKOR ONEPATORE, 4 1ePeH0C ACTAAR CO
crankd Ha KHM ne ncerpa yeancontpaser.

HanGoaniiyio LemiocTs TAKHE AGTIUKH HMEBIOT npH
HATOTORACHNM CADKHBIX KOPIYCOB, TAK KaK U0IR0AR T
HPSHINECTH BOD MEPENNCARHHKE BEITe ACACTBHAN, He
CHHMaA APTAaAH OO0 CTAHKA.

XAPAKTEPHLIM NPHMEPOM HONOALIOBAHIS TARGIO
ROUTAKTHOND ARTHHEA SHAMOTCH HArOTOBAEHHE TapTHH
Kopiyeon [puc 3}, Aaunsl kopuaye SHA H3roTOBARE Ha
BEPTHRAALHOM HTHOCEBOM ofpataTsiraonem HEHTR
MREATRHATIHA AK eOmexArperars, OcobennocTnio wi-
FOTORACHHA HRANAOCH TO, UTO KOpOye OLA DoAHOCTRIO
OO palfiorTan 10 BeeM MeXanHeckiM OTEPaMAM 3d OAWH
YCTALCH HA CTANKE [HE YSHT hisad One palii TOATOTORKH
DAk W pasrpyIke NCpeA crapenten, obpaliorka maa o
3 CTOPOH, OAHA ABASIAACH Dazonoi), a rakwe npuMeHe-
HHEM AR HAMEDEHHH NDABMALHOCTH M TOMHOCTH D [0A-
HOHHE KOOPAHHAT, KOHTAKTHOIO AATYHKA «Renishawn
IpHc. 2) ¢ HNOCARAYIOIW MM BEIHUADM PEIYARTATOR B IACKT-
PraHmOM sear. Npasenerse « Ronishaws COKPATHAD Bpi-
MANPOHCPER HIACARN, & TAKHKe KOAHYECTHO HEOGXOAM-
MOTD MEPHTEALHOMD MUHCTPYMeRTE, Monoaplopanue
o Renishaws aan MPOBCPRE YaCTH ANMHHORKX M AHaMET-
PAALITRER PAAME DO, IOIBOARAD COKPATHTE Ha 20 — 40 mu-
HYT BREMA PYMHOTO KOHTPOAN APTAAM, 4 TAKKe H26o-
HATh HA NOREPXHOCTH GAIOMHHHCRON APTAAN BOIMONK-
HLEE 33060 O Kol IrraKTa ¢ p}"thl!ul MEPHTEALBHBIM HHCT-

Pue. 3. Kopoye peryasropa

pymt!!r'r‘ﬂ.'-!. HHMEPEHHR ARTaAR Hﬂllﬂfpl’.‘g\mﬂllﬂﬁ Ha
CTaHEE MOAR0AMAD Bes ADNOAHHTEARLHON o6 YOTAMARH
¥ BEIBE PR HCOPARAITTL ABPLKTL, CRE3ANHLIG © HAHOCOM
HICTPYMENTA (MEAKHME PAIMEPE OTBEPCTHH, HOREpX-
HocTeit), Oanako npu 06paboTre aAMHHEA HAHOC
HHCTRYMERTA MUHHMAARH, 4T0 HE TOIBOARCT TOBORHTY
O CYIECTRCHHOM CHRBOHTH HWpEMOHK, B IEAOM HA nap-
THIO ABTAACH TKOHOMHA DPEMEIN COCTARMAS OKOAD | %
OT OOLLETD BPEMEeNN HATOTOBASHHA [apn ofpaborke
CTAAR M ADYIHX, TRYAHO OOpalaTuRacMLx MarepHason
AROHOMMA BPeMEHH GYACT IHAYHTEARHG RIUe), TovHan
BRIRRPKES AATYUMKOM KOODAMHAET NOREDYHOCTER co CHO-
o Me Aonyckamn (Ao £0,2 MM, © MOCABAY HLE
ANTOMATHUECKON Ropperimel o6paboTkn, nosnoamaa
BEHASDRATL PHA MECTED IAAAHHEIE OT HHX KOORpAHHAT
OTREPCTHR (ACIYCHA HA BIAUMHOD PACTIOAGKEHNE Ao
001 mm), Bes npuMeneHME AATUHKA AAHHLLR AGIYCK
CANMHO BLIAC DA TTE ABHC Ha CAMOM TOUHOM ofopyADEa-
UMK [HOIPCITHOCTH BLBEPKY HHCTPYMEHTA, e penas
TEMUCPATYP), HCHIOALIYH B KavecTre Balosol nosepx-
HOCTE, HE ONPEARASIOUIYID AAHHLIR PasMep, o B Koey-
HOM MTOTE H ONPEASAMAD ROIMOMUOCTE HOAHON O6pa-
Doreu Kopryca 3a oaHI YOTaHOB, Mo3soAME (o3 ADIOA-
NMHTEALHLIX TEXHOADIHUYBCKHX ﬂl]EFIElui'lﬂ ABTRO YaQ-
HHTHCH B 3AAAHIEIE YEDTEROM ReCTRHe Tpefionaing Raa-
HMHOND PACTIOAD MEHHA JARMEHTON, HCKAKIHE BOIMOMK-
HLIE NOPPENTHOCTH, CONJAHHELE C HeTOUHOR BhlBepRO
HIHCTPYMOHTA, 210 OTRUMOM NpK abpaforke W T.A,
K epasuensi, y SARATUHEA AAHHOH ABTAAN AAS 08 MOXa-
HHUECKOR 06paborks npHMedsAoCE Goanlne ABCHTHA
TERNOAOMMMECKHY ONEPALIHA, 0 HALIOM CAYMAD WX KoAM-
HECTHO CHEADCH K ARYM (DaIrpysKa nos Crapesie o oRoH-
uaTeasHan ofpaborka), yro COEparnan ofilier npema
HAroTeRAeHMd GoAee yem B 3 pasa,

Eme opnoi ocoBenHocTeio obpaboTkM AnAAacT
NpoRepKa HaHGoACE XPYIIKOrD M HArpyXeHHOID HIIETRY-
MELITA Ha DOAOMEY HPH NOMOLLM KOHTAKTHOTO ASTYUHES,
BOTROEHHOM B CTadHOEK, !'!u.w:uma PEXRYIIEMD HHCTRY -
MEHTA HE PEAKOCTE AAMKE HE BAIMUHHH (dYalie ncero

y
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H MAIIAHOCTAPOERME W MALIMHOREATHRE

AOMATCR COEpAa HeD0ALITHY AHAMETPOR], NEH NOAOMEES
OAHOTO K3 HHE‘.I'P:."MEI-I’E'UH " IiEEHUEHPL‘ML‘IIItuﬂ QCTd-
HOBED CTAHKS BCE NMOCARAYIOUIHE 34 HHM HHI{.'T];JYMDI-I’I'&.I
Tak#e ppelawTed. [pojoasenme obpaboTel no npor-
PaMae NPH TOADMEDR OAHOTN MY HIIC‘!‘H}"HEITI‘GH MOMET
NPHICCTH K CAMLIM CEpbeIHbM MOCABACTEHAM — OT
NOTERH HECKOABKHX HHCTPYMEeHTDR 1 Opaka, AD moAHOH
noAoMEM cranka. Berpoennas iyHEIHAE KOHTPOAR 33
COCTOAHMEM HHCTPYMEHTA MPOHIROANT HAMEREHHE BhI-
ARTa HH("I‘F}?‘HEHT& NoCAS Ka®ADIND ero HCHOAB3IOBAHHA
[ram, rag Fro HeoGXoAMMO) M IPH HIMEHEITHA BRASTS HA
HEAHUHHY, UPEELILNSIONYIN Sapalee 3apaHHLE napa-
MOTP, OCTAHARAMBALT BHNOARCHEE TPOrPAMME, ITPeADT-
BpalUlas TeM CAMBIM NOCABACTHHA BOAMOKNON NOADMEN,
Mpamenenme Aannodfl yHELHK B IPOUECee H3T0TOBAR-
HHA MAPTHH EOPNYCOR NO3B0AMAC H3bemars Opakd u
foaee cepLEIHMX NOCARACTEHA, TPHYEM KaK BO BpeMA
paioTH ONepaTOPOR, TAK M B HOUHYID CMEHY, KOTAS CTa-
HOK paboTaa Ged onepaltopon 1o nporparse,

B roueunom napuairTe 3a cuir cosmenenns obpa-
GOTEM HA CORPEMEHHOM IHTHOCEROM u!]pﬂﬁdmumu.:um
LNEHTPE H TTPHMEHEHHE KOHTAETHOIO ASTHUHER, BpeMa
noaHoR oOpaboTEH ¥ HIMEPEHHA COCTABHAD BCErD 5 4.
Mo crapoi TexHOADIHH AAHHE T kopnyc ofipafiaThiRascs
B3 — 4 paia Mesacines,

Mo BToraM BRNOAHEHHA AdHHOR palors HeoBxo-
AHMO OTMETHTD PHA BOOHAKIIHE TPobaeM, 370, NPeXAR
HCEIT, HEADCTATOYHOR ITPOTPaMMHOE 00CCIedeHne AAN
s Renishaws, NOCTABANCMDE B CTAHAAPTHON KOMIASK-
TallHH CTdH K4, D'l'E:.f'l‘E'I'HHL' PHAA HAMCDHTCALHLIY IIHK-
AUE M ACGHOAHHTCALHKMY HIYNOR He NOAB0AKAQ II.pUHIi-
HECTH NDAHYIO TROBEPRY H3AeAMs Ha cranke. TpH ieob-
XOAMMOCTH TPOHABOAWTL MAMEDEHH CAQMHKY KPHEO-
AMHORHLX nonepxnactedt i cpasHedni ux ¢ 3D soap-
ALY, TpebyeTcH Clle HMaALuoOE NporpaMyMyoe ofecneye-
Hue 2],

Hauboaee nepcnexTHEHBIM B DAavmaiiiiee Bpems
ADABCHO CTATL NPOIPaMMioe o0CCneyeHHE, NDAAE PHH-
BAOIeC TOMHMO MEPEYMHCABHHLIY ACACTOMA TAKNE
NO3IMORHOCTH YAGMEHHOID ADCTYDE K WHTepdgeficy npor-
PaMMBl H YIPABACHAE CTAHEOM e DO HEDD, a TAKEE BO3-
MOIEHOCTH HHIPOPMHPOBAHKA HAaAapvUka 0F HaMeHe-
HHNX B 00patoTRe DOCPeAcTnoM cot MirrepHer Han

KHWXXHQA NOAKQ

COTOROA coAamn, Takwe HpPH NOBCEMECTHOM BHEADEHHH
Ha NPOH3BOACTRAX CHCTEM HHPOPMAITROHHUH MOAAS D -
KH KHIHEHHOM HEAS COBPEMEHHAR CHOTEMA KOHTPOAS
HAACAMSE ADARHA MMEThE BOAMOMHOCTE ABTOMETHYSCKH
CthOpMHPOBATE OTHET 10 PRI YALTATAM UIMBDEHHA HIAR-
AHH B HOMECTHTE B HHTCIrpHPOBAHHYIO CPEAY, Takdf
ONIHA NO3B0ART YL'IEBPH'I’L I'I;}DLLECC }"E'I'FIEHDHH:H OIITH-
GOK # NOBEICHT KaYeCTRO MAGHHPOBAHHA Ha NPeATPH-
ATHH, OAHOH H3 HARODASE BaRHLIX hyHELHA, obAeraa-
IOMHX NOHHMAaIHE po3YALTATOD H'jMI.'.'pE']IHI:l, E'}'A{‘:T
HBARTHCH BOIMOMHOCTE CRARHEHHEA MOAYHYEHHLIX PeIyAL-
TATOB HaMepennd ¢ 3D-Moaeanio Hapeana |3, 4]

Takum oOpasonM, CORPEMEHHLIE CHOTEMEL HIMEDEHHA
ABAAKTCR HEODXOAMMEIMH AN NPOHIB0ACTER CADRHBLX
ROpOYCHEIX B3pcAnin [Tps 21oM neofxoauMo nonHdsMaE-
HHE BOIMOMHOCTER AAHHOrD OBOpYADBAHIA M HX BAH-
AHNA HA NPONEce NPoUIBoACTEA, [pasHALHLWR TOAXOA K
MIIHCIFI I'ipﬂﬁﬂﬁ MO MOMDET NOIR0OAHTE IIpEJ'.,I:I’pI-'IFlTHIﬂ
CAPAATH AHAMHTEARH I AT B CROEM PA3BATHH.

BrfanorpapmuecKnn cnAcoK

1 Cyaon, B B, Kownongas paasutes CALS-rexuosorin »
nposiatitaciiiocTi Poccin / E. B.Cyaop, A M Acesn. -~ M. HHL
CALS vexuoaornil o [Mpurssanon aoracruga s, 2002 — 101 e,

2 Manfred, L. Im Detatl 2eagt sich die wahie Grgfle / L. Mand-
red £/ Anwenderberichl, = 20053 = August, = C. [4= 16,

3. www.renishaw

4 www stankoin{orm

IOTPHIAMHT Aes OTToREY, ADKTOD TEXHRYCCKIN HAYE,
npoheccop; 1, o PeETOPRa OMCROTD FOCYAAPCTREHHOMD
HHCTHTYTa CepBrca; saneayiommi katheapon « TTpoMniin-
ACHEAN SROAOFHS W BeI0MACHOCThy OMCKODO rocysap-
CTBEHHOID TEXHHMYHC KO YHHBEPCHTETA.

MONoOB Makcem l'eHHaALeBHY, ACTHPAHT Kadeapn
aTIPHEAAHAR REHOpMaTHES ¥ MaTeMmaTHras OMOKors
wmympﬁnmmnm H HCTHT}I'TE ce pH HC4d, MacTe p-ua..w,u,-
yuK B OAO «AK OMmcrArperars,

Anpec aai nepeinnckn: 544043, 1. Omck, ya, Nesona, 13.

CraTes NOCTYINHAD 8 peAaxg o 10,00, 2009 r,
8 A O, Wrpannamer, M. I'. Monon

F'ysees, B. M. Pesxumbl pe3aHns AAS TOKPHBIX H CBEPARABIO-DPe3ePHO-PACTOMHBIX CTAHKOB € YHCAOBLIM
nporpaMMuLM ynpapiennweM [Texcr] : cupapowsns / B, H. Tvaeen, B. A. Baryes, H. B. CypKkoB : nop, pea.
B. K. I'yaeesa. — 2-¢ map, — M. : Mammmsocrpoenne, 2007, — 364, [1] c.: puc., TaGar. — ISBN 978-5-217-
03404-8.

CHpaBoyHMK HOPMATHROR PEARHMOB PEIAHNN BKAIGNACT EAMHIE HCXOAHEIS AGHILIC AAS BCEX THIION TPOHAROACTR,
MarepHas crpynmiMpoBaH 1o TPEM PAsACASM, B KOTODH X COASDMATCH PEKOMEHARLLMH G BLGORY peXHMOB Pe3aHHA
NpH TOMEHHM W pacTaunsanii, o0patorke orsepcrii, (peseposanny, HacToAIHE HOPMATHER COAEPAET PACYETILIC
AdhHbie N0 OBOCHOBAHHOMY BRIGODY BOEX DACMEHTOB PERHMOB PEIAHIH, BXOARLNE B (JOPMYAL OCHOBHOMD BPEMEHMN
A PAIAHMHELR BHADR CTaHOMHMY paGoT. HopMaTHBL PeXAMOn pe3adia CKOMIOHORANE! N0 TeXHOAOTHYRCKOMY
TPIHHTENY M COAS PHET AAHHLIC AAS TIPOSETADOBAH KA OLE DAL MAK 10 PEXOADR TOMRHH, DACTAHBAHNS, CHBOPARITHA,
IEHKEPOBANHA, PAINCPTHANWA, 3 HKOBAHHY, LICKORAITHA, HapesaHnd pesbly, hpeseposanie TAOCKOCTER, KOHTYPOE,
HAMOHE PAIAMYHON hopMb.

I1peaHaanated AR HOPMHPORIAKOR H TEXHOADIOH, 3AHATHX NOATOTORKON YIIPARAKINIMX TPOrPaMM | PACYeTOR

OBOCHORANTINK HOPM BPEMEHN HA PAGOTH, BEINOAHICMLIC 1A METAAAODCRYIHE cTadkax ¢ UTTY B Mexansyeckus
HEXAX MAITHHOCTPOHTEALH X TPeATTPMATHI,
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P. H. ECKEHMH

Omcini rocy flapcTeeHH
TEXHHYECHHH YHHBEPCMTET

BECOBbIE KO3®M®ULLMEHTDI
OBOBLLUEHHbIX CKOPOCTEM

B ANNTOPUTME ABMYKEHMSA
MAHMNY NALMOHHOU CUCTEMBI

B HEO.[I,J;I_OPOAI_‘IOﬁ CPELE

B CTaThe PACCMOTPEHD BRHAHME BENHUHHE] BECOBLIX KO 3hhHLMenTon 0SoblenHnLx CHopOcTeh
HE [EMMHEHHE MBHHITY TALUMOHHOA CHCTE MEL B HEOAHOPOAHOH cpee. MpH 3ToM Bacoabie HOMD-
thiMEHTEI BNEPELIE JAQABANM B BME HEKOTORLIX (DYHKUHOHANOS, YHHTLIBRIOWME CBOHCTRA
cpefbi, 4T0 NoTpe50RAN0 NPeANCIMHTE H COOTERTCTRYIOWHE CNOCOBLI BLIMHENEHHS HX JHAYE-
HHA, BRING YCTAHORNEHD, YT0 BAPLMPOBAHHE M BEMMYMHON BECOBLIX Ko addHHwenTon oBobuen-
HbIX CHOPOCTEH N0 HEKOTOPOMY HANEPEA JARAHHOMY IAKOHY MOMHO OCYLLECTRNATE YRpanne-
HHE MAHHITY ALWOHHON CHCTEMON [MC) B ABTOMATHYECHO M PEHIHME H 3THM OBECNEUHTE QEHWE -
HHe MC va Ge30NacHOM PACCTORHHH OT NPENATCTRHA, JUNA DELUSHMA IANAYH YIDABISHHS MAHM-
MY AAUHOHHON CHETE MO NPEANOHEHE! (DYHKUHONANE ANA ONPeAeNeHHA W PACYETA BECOBLIX
HOMPPHUMEHTOR M PACCMOTPENS! B2 (He e gMHCTREHHLIX | BApHaHTa pacveTa KodbdMUMeHTOR
€ YMETOM NONoMEeHHA MC OTHOCHTEALHO NPENATCTENA. BapaMDOBAHHE IHAYEHMAMM BECOBLIX
KO3HPHUMEHTOR NOIBONRET CTPOMTE ABHIKEHHE M B HEOAHOPOAKOH Cpefe (cpeje ¢ npensT-
CTRMAMM) C YHETOM NONOWEHHS NPENATCTEHHA,

Krioyensie CAOBE: MEHHNY AALUHOHHAR CHCTEME, ANTOPHTM NEPEMELLEHHE, BECOBON woadhgim-

UMENT, NOTEHUHANLHAR (DYHHUMS, NPENATCTENE, HEOQHOpOgHAR CRea.

TPy NOCTPOCHMN SAEMEHTADHBLK ABHAKEHIR MaHHIY -
Al HOHHCA cucTemil (MC) B necpHopoanod cpeae no
BEKTOPRY CROPOCTE R BMXOAHOTO 38eia (B3) opma B3 Baxk-
HEX 38284 — HAXOMAEHHE NOCAPADRATEARHE X KO-
rypauui MC, ne useoy obiis ToNeK © NpensT-
eTnHeM,. Masecin pasaniadne cuocolul nocTpoeHns
MAABIX ABHIREIHE MO AA8 nOAYIeHIa TAKHE KoHdwry-
PP, QAT H3 HEX — BRIMHCACHHE BRETOPa 060G1IIeH-
HWX CKOPOCTER 18 KARAOM Lare 0epeMeiieHns c yae-
TOM KOMIEHCALMH ARHReHHA MO, neayimx K croakno-
BeHMK. TaK, BEMHCARHHE BeRTOPE O60GIIEHHLIX CROPOC-
TR B pafore | 1] ocymecTEASAR Ha OCHOBE BECACHIHE |
AATODHTHM ADTIOAHHTEABHOID YOAORHS — «TROMHAMan,
Mpu nponuknosenn MC a sanpeTiyio 300y AGHHOE
YCAGUME HOUBOASIET BRIYMCARTE KOMTICHCH Py oLl npo-
HHEHOBEHRE BeRTOP 00oben WY cropocTeil, Hepoc-
TATOR TPEAAGKEHHOND IDAXGAA COCTOMT B TOM, 4T0 yueT
BIAHMHOIG oaokends MO o npenaTeTeHa neaeTes
TOALKD NPW HERLIIOANCHEH YCAoBHA «JeaonacHocTiy
AtEening. Boro me npesa e caofiopgiom paiouem ey
CTRPAHUTHE BLYHCACHHE HOAODHOTD BEKTOPE HE HMBOT
CMuicad. B ocaydae se ecan MO gaxoamres » «feaonace
Hixfs 0GABCTH NPOCTRANCTHE, AATORHTM BLISHOARET
BeRTOp oioliPHHLIY cRopocTed, COOTRETCTHY KALLHA
EPHTEDHE MEHAMIEIHA o0 sema anixxennn. MoapBnoe
npeHefpesense noaokennes MC B IpensToTeis B npo-
UECCe ABHECHHA BEAYT K HeOGXOAMMOCTH Haq ana RRMHC-
ARHHE, CRAMGHHEX C 0GXOAOM NPEONTCTINA B CADRIILK
YOAGHHAX, KOIA2 UCCKOALKD 3poninLen MO naxopmTes
GaMako o1 npenaTeTemii. B aannoi paGore pacoMAaTpH-
BAETCH ARABHEHIIBH MOAHIKA LM AATORHTME, NOIROAH-
AR YREANUWTH npevA apuseruns MC b onoboaHom
NPOCTRANCTRE, & SHA'MHT, YMONKLIHTL 006 ppess 1pa-
ROHARHHA TRACCK 0 BOACE I0AHD PCAAMIOBUTL YIIOMSA-
HYThI R BHIE [ PHBTET s TPOmMIMan,

B patiore (1| npumMenernne iy HEIHORAARHOND CIIO00-
0@ BEIYMCARHHA BECOBMX KoMPPHIMERTON ocyilecTs-
ASAOCH AAH PECYAHPOBAHWA COBCTERHHLIE cnofiern MO,
CyTh MOAMIPHKALIHN COCTOMT B 33AAHHH (DYHKIHOHAAGE
A BLMHCARHHA IHAYEHMR BeCOBRY KEoxprymnenron
oGoGIEHHL X CROPOCTEH B TPHBOAAX C YUETOM FEOMET-
PHYCCKHX MaPAMETPOE BIaMMHOTD nosomenda MO u
OPeNsETeTnHa

NMocranonka sapaun. [TVOTh JapaH NADCKHI, CTALM-
OHAPHBIA MaHHOYARTOP (pHc. 1) Weors npaljareastmsx
KMHEMATHYCCKHY Nap MaHHTYARTORa CoobianT ero
BEXOAHOMY IREHY TPH CTERCHM NOARMAHOCTH, OCh
BRaleiHa KHHeMATHICCKUY NAD COBIAAAET © OCLI0 2
MHPOBOA CHCTEML KOOPAHHAT. Kondmrypanuio Manm-
nyasroepa, onpeaeaitor obobuennbie KOOpANHATH 7,
B mopean He YUHThIBAAH YTIPYTOCTh 3BCHBH B TOYHOC T
COOPEH. Manunysmop ocyLiecraasteT nepeMeiienne B3
N NRAMOAHHEAHOR TPACKTORHM, 3aAAIE0 N 11AYAKNLHOR
kotehiry paused MO H EOHesH0R Toskoi mososesus B3,

Tpebyerca naitTi #exTop oGoGIIEHHKX CROPOCTER,
NOABOAA DA IOAYUHTL PELIEHHE ARMIATEALHOR 8-
AGUW, CBABAHHON ¢ nepememennes B3 8 casayionyio
TOUKY JaAaHHON TRACKTODMH NPH YCAGEHH 1E Nepe-
cedennd MC e npenareranes. Peireiine sTof sasgum noa-
BOAHET PEAAHIOBATH TEXHOAOTHYECKHE GIIEPAIHA B He-
CAHOPOAHK X cpeAax. [TpH o1oM B peumenns HeolixoaMo
YHHTHDATE OTHOCHTEARHOE noaoxenne MO u nponar-
CTRHI B CBOGOANOM 1pocTpaHeTie. Mpu CroAKHOBEHUM
MC # npenarcrsns Ha BHPTYAARHOM YPORHE MCIOAK-
IYETCR MABECTHEIR aaropu™ [ 1] ofixoas npensTorami

Paites GuiAo yoranouaeHo, yro paliora AATODPATMA
BRMUCARHRA BOCOD HE 348 HCHT OT (HOpMBL LPOISITETIHA
Nosromy A NPOCTOTE NPENATCTEMA JAAAHK Hapan-
AAcHneAaMH. TeoMETPHYSCKHE IAPAMETPH NPENAT-
CTRH NoKasas 8 Tafa. 1. TTpensreTama opueimHpoBan
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Poc, 1, KnneMaTnaeckas COEMa Man nnyAmimon okl cleTes.
Wwtppas 1, 2 ofosnascnn NPemarerms, audpoi 3 ofosnarena HeAERad Touk A, igipof 4 oboInaieHD RMX0ANGE JBeHO;
O — MupoBAN CHETEMA KOORANNAT; CHMBOANME NITAD % =5 [OKATAN BRANATEALHEIC KINHOS AT OCKHE (18
@, = 0GoGeniEe KOOPARNATLH KHHEMATHABCK Y nap

Tafiawma 1

TeoreTpireckin napascTpe TpenaTeTani

L]
AT T KoopasaT neirpn | Cafinpemisie passep.a

K= =150; L= 100

i o B0, WA = N
L=-50 H= 100
M= Al L= 100,

2 ¥o=—150; W=200,
L=-50) H=100

Teoseyprsccuie napasserpe MO

Oifiodineinine RoGRAHHATI (pas,) 0
Somnia Iee s (s} 1]
ELoopARaTs e asndd vomc K=l Y=

NAPAAARARHG OCHM MUPOBOA CHETEML KoopainaT, [T apa-
METPR KOHHIYDALIHH MAHHIYASTOPE H KOHESHOM Tov-
EH TRAEKTOPHH NpHBeARHE BTaba. 2,

MocTpoenne apmaenns MC [1]. B cayuae naockorn
MAHHITYARTODA, 3AAHHONT CROMMH NAPSMETRAMH nTalis, 2,
IREMEITARHNE Ak eld B3 npoacTanim sektopoM cko-
pocteit V[V, V, w ), KOTOpLIA BIYMMCANM B COOTRETCT-
BHH C 3apaHHOR TRAeKTOPHeR Apmwenws B3, 3aechr —
paiMeprocTh Bexktopa; V, V. — npoekumm AnnefHoil
CROPOCTH NOCTYIATEALHOTO ABMACHEE teirrpa B3 wa wo-
DPAHHATHLIC OCH MHPODON CHETEMLL KOOPAHHAT, m, —
MPHOBEHIER CROPOCTH (MoBopoT) B3 pokpyr ocu 2 Mu-
POBOA CHCTEME KOOPAHHAT, 3aBHCHMOCTL BEKTOpA v,
oreekropa Q(q, q. q, 4, g, 9, ofoSiennsx crkopoc-
TER, AAAIETCA CHETEMOR AUBERILIX Ypantienmd [2]:

JQ=Vv,_, (1)
FARJ — MaTRHIA YECTHHIX EPeARTOMHLIX OFHOIe I
(MMTTO) [3]

Creneds o AFHFATEALHOI B30ETOMHOCTH O pEARARHA
PAIHOCThiG P=0— It — ROAHYECTRO DﬁDﬁlll‘[ﬂlllHICKﬂ-
pocrei MC W, coommeToTBEHHO, MHCAD KHHEMaTHYRERHY
nap 5 ro kascca. B pacoMaTpHBaoMom cayuae =3, n=6n
P=3 CTeneHs ANATATEARHON HAGKITOMIOCTH OLPEAE-
ANCT PAIMEPHOCTS B-HAOCKOCTH B npocTpascTee o6oh-

Tafiamga 2
a0 164 a0 i 45
50 GO0 EOO A0 ]
B0, Z= 395

WCHNBX CROpOCTeN, COABDAAILET DOE BOIMOMKHLIE pe-
menus cuoremil (1), MorpewHocTy Anneapraannn
HARASALIBAIOT OFPAHHYMEHWA 114 MHOKECTHO BEKTOPON
0GOGIEHHKMX CKROPOCTO, YADBASTROPAIOU{HY TOUHOCTH
nosHiMoHnposanus B3 Ha TpackTopin 2],

B rauecrne KpUTEpU ONTHMAABHOICTH HETIOALIYEM
KBaAPaTHUHER (hy HxumonaA ofihema gnnaenns [1];

w=3fq

(2)

rae f, — pecoBoi kKoadhdmnmenT COOTBETCTRYIGLLEH 0f-
ODWEeHROH CKOPOCTH KHHEMATHYSCKOR Napsl.

B paGore [1] necossie kosthdmumuents f aaparresn
KOHCTARTaMM ARGO PyHEKIHOHAAOM, VYHTHBAIOLHM
cobceennhie caoicTsa MC. Kosdguhuipnemm f, coomeT-
CTRYIOT MOMEHTAM CONPOTHRARHWA B DPHIOAAY W 003
BOASIOT 118 PORACTIEARASITL O b M ADMACTIN MEXAY Kit-
HEMATHYICCKHMM 1APAME, B KAYECTRE HAAKCTPAIIHE A H-
HOro hakTa Ha puc, 2 NOKA3aH Ipauk, MOCTPOeHHLIH
NpHyBEAWTCHNE Becororo koxfduinenta £, wro nepe
K yMeHbeHH obolimennol cropoctu g JBAAHHOR Kia-
HEMAaTHUECKOA nape. TToABHAN 3aBHEHMOCTE COXPANR-
BTCH AMSE DEeX OBODUEHHBIX CROPOCTER H MY BECOBRIY
kosipnmenros, Mpu atom ofioBuennse CROPOCTH
OCTAOTCR IHAKONOCTORHHKMK, OTCIOAA CABAYET, 4TO
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Pae, 2, 3anncumocts snasenns ofiofmennod ckopocri leg,)
o1 pecosore xospdrmmenra (1)

FHAUCHHE BECOROND KOMMPHIIHEHTS HE HAMEHHET Ha-
HPBUACHHE ABHMENMS AAHHOR KHHEMATHYSCKOR NP,
BTG KE HPEMH PECYAMPYH ero.

B cayuae, KOUAA ROE BECOBLID RO PrhHIIEITTL paniin,
ToMKa M p-oaockoCTH I, MUHHMHIHPYIONAT ofnes
Anvaenus MC, nanGoace GAMIKa K HAYAAY KOOpPAHHAT
|2]. Aanmtan rouka sapaeTen paanye sekropon Q,,0006-
ULEHHBY CRUPOCTed B MoReT GLITL HAAARRA BEMHCAS-
HEEM TOUEH MePECedEHNA D-NIACCKoCTH I o nepoensm-
EYAHPA K HEH, IPOXOARITETD 40 pes Havass KoopANHAT.
B nporuwsmnos CAYHAE MHHHMWIAIN KpUTepHa (2)
YHETOM ADNOAHHMTEARHLLE YCAOBKA (1) oCyniecTrRARETCH
METOADM HEONPEACAPHIEX MHOMUTEACH Aarpanxxa [1],
ARBO HTePalMOHHLIMG METOAAMM,

PYHRIMOHAABHLI CI0CO6 NLMYMHCARHIE BECOBRX
wiohiprumenton. [Mpu aniosero MO o HEOAHOPOAHDN
Cpeas HEoDXOANMO HE HPOTAMEHHH Boof TPABRKTOPHH
YUHTH B Th OTHOCHTEARNOE Noaomenwe MC u npensr-
e, Takum 0fpas3oM, BOAMOKHO FHAUHTEARHO YEeAH-
L BPCMSARMAREHI B CBOfOARDM IPOCTRAHCTES HTeM
CAMEIM CHHAHTE BE2POATHOCTS CTOAKHONCHA R 1HPH REITIOA-
HEHHA ABHIETEALIOID 308 HHA, AHGO HCKAIOUHTE 06,

Berrop croaber J, MATPMITH 9ACTHLX MEpEASTOY-
HLLY orHomeHul (MYTIO), paccuwrannof ass nexko-
TOPOR FORTOMEH MT, 10300AReT ONPeARAWTS BAMSITME
J-OR KHICMATHUECKOR NAPH! HAa NOADKEHHE H OpPHEeHTA-
WHIG ASHHOA TogEW. Mpr arom MPeAIOAATEeTCH, YT
TOUKA, AAR KOTOPOR BuuHcaera MYNO, naxopmrres o
HEPROPD HENOARMMHOID IBEHA CAAALIIEY B PAMKAX
EHHOMATHISC KO CHEMEL, WM j'-'l-] EHHCEMATHY2C AN napa.
AN YA PACYETOR B COOTROTCTRHM PACCMATRRH-
BAEMO KHHEMATHYECKON CXeMOl ROCTION BIYEMCA Nep-
HLIMH ARYMA EOMIIOHEHTAMH BEKTOPA Jﬁ. XaparTepu-
AVIOLHME BAWAHNE J-0i 00o0Wennef ckopocti 1a no-
CTYTATEARHOE ARHMOHHE =af rouks MO, Tar gak obob-
WENHAA CROPOCTH ) SHAKOTOCTORHHE, TO AR OLPEATAR-
HUH HALPARASH WY BEKTOPA J ROCTIOAL3YEMCH SHaKaMK
KOMIOHeNTOR BekTopa @,

J = sign(g,)J, (3)

Beeaem noxrop F, nanpasaciing oT UpensTeTEms san
ASUHOH TOUKH HPOHABOALUOTD 35EHE, B FHAS PailiocTH
BEKTOPOR:

F,=P—P, (4)

rae P — pagmyc BEKTOP TOURM 3B0HA f, Ganmaitied k
OanARHeMY H3 TpengTeTRHA K P, ~ papmyc nesTop ToMKH
npensrerend k, Ganxaiero k sseny i B peayantare
NPOABAGHILX BEIMHCACHIN AAH KAKAOIO SBEHA TIGAY S HM

ALY TOYEY P, HAXOASLYIOCR Ha MMHMMAALHOM PACCTO-
AHWH 01 GAHMARIIETD K 3BEHY NPENATCTEHA M KAMKADN
Taxoi Touke ByaeT conocrasses sektop F,, nanpasae-
A 0T GAREaRners npenaTersis. MartpHila yacri.e
NEPEAATOMHLIY OTHOWEHH PACCYMTHMBASTCH AN KAX-
AOR BLIMHCACHHOR Touky P, BuMHCAHM Bamsiuue [-oi
KHHEMATHYECKOR Naphl Ha TOYKY P # HanpasACHIH Be k-
ropa F

F

TAR BBPAMEHUE B CKOOKIN — CRAANPHOR HPORIBCACTIHG
HEKTORON.

B Ea¥ecTre BUPTYAARHOID HOTEHILHAAS AAH OUEHKH
BAHAHHA AGHHOTO TRENATCTEHA Ha TOUKY P ipusennm
creneHuym chysrmHio (4]

pr;HF-I.I “‘ lal

rae i, — Crenenh BAHAHHE NPensTCTEHA HA ABHIKCHHE
MC. B aanHOoM cAyuae crenens [ BapeupyeTos o Anana-
aone o1 0 a0 1.

B Ka42CTER MHTErPAALIIOTT IGKASETOAN DAMTHNT AdH-
HOH KHHEMATHYSCKOH TaPh Ha OTHOCHTEABHOE OACHKD-
Hie MC o npenaTCTBHRA BIEPILIC TPeAAATAETTR HOTIOAL-

JOBETH CPEAHEBIBEINEHHOS BAHMIMA S

z',ﬂ]hu]

Lol giarensd s PPy By )= - S (7)
2P

dmf

TAe d — MOMEHT COMPOTHBARITHA ARHMCHMI0 KHHEMaTH-
ueckoil napel. MuoMHTeAL d BAPLUPYOTCH B AMANASOHE
0T 0 A0 1. DAKRTHYOCKH MEOKITEAL o RWMIOAHSCT (yTTK-
w0 Beconx Kospdmupcirron [ 8 pabore |1, peryan-
PYR MOMEHTH CONHPOTHBAEHHA ABHMOHWIO B KHHEMA-
THYECKHX Napax,

Hexops M3 TOro, 94T0 AAH PEAAHIALIHE YEADRHSA ©TPO-
NHIMA Y HEODXOAMMO CHUAHTE 0T BOM ABMACHNA B KHIe-
MATHYeCKHN napax, npubakaonny MC k upenarer-
BHIO, HO HHE YBEAHYHBD T 810 B OTAAANKNITHY, AAR REIYMC-
AEHUR BECORLIX KOSHPHITHEHTOR BOCTIOALIYEMCS IRpHC-
THHECKWM TPaBHADM:

|J"" []J1I| &
()=l 1
o

B auecrne aAbTEpHATHIHONG BApHAITTA, OCHOBAN-
HOTO 18 JRPHCTHUCCKHX NPAsHARX, A BRYHCACHHA
BOCORKIX KOSPHIHEHTOB [ BOCTIOABSY eMCH (PYHKIMe

(8)

R T

[~

L i= )
'r.lfd.l'ﬁrf F:’i I I'rd'u .li - d] ZﬁrE 'I.. ] (“I
=i

rag 1Pl o =1, .

MpuMeHETeARHO K iy sKumsis (8) 1 (9) kooddamu-
CHTH d, — 33AA10T CTenelh YSACTHA B nepeMenteHms B3
MC OTAPALHOR KUHEMATHYRCKOM 1A PR, Ko IIgHeHTh
[, — saparoT BAMMHHe AdHEO D NPENATETANA Ha TOAD#E-
He MO,

BapHanTal BHMHCABHHI JAEMEHTaADHEIX ABMMEHMI
MC npn nepesmewerssn B3 no TPAEKTOPHH NPOHY-
Meponankl Ne | — ariuncaeHme B3 y4eTa NoAOKeHHS
MC 1 npenaTcTemMit Ha TPOTHXRCHHN Boed TPACKTORHM;

SOBE {590 © o NHLOTE WESINAYH HHOMO ‘
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Fuc. 3, Fpahmen AaMencnns oy MMapioTe MEHIMAARROTD paccToanns o1 MO A0 npensTernmi:
d= MulnMarLHOe PACCTORRNE 67 MU AD CODTRETCTRYIOMErS ipeisTcTans; f - neconoil Kospdumuent npensremns |

Puc, 4. MAnNMasbHOE POCCTORHRE AD IPENRTETRHE
A Kasaos ware MOC:
o = paccrosnie A0 GARKANINET0 IPeIETCTRIE 0 = HOMOR IEra

No 2 — BEMHCACHAR C yHeTosM nosoxerrs MO u npenar-
CTHHF Ha TIPOTAME AN BCCH TPACKTODWA C IpHMeHeiiHem
thyHKimE (8] N2 3 — nLMCARITHE C YyeTOM HOADAKEeHHE
MC u npemsTerEnit ua pOTIRe UK Brel TRABKTOpPHK C
NPHMEReHHEM iy HEIHK (9).

Ha puc. 3 nokasanbl rpathuis cyMmMapioro (no pecesM
uraram MC) munimasnioro paccrosnis or MC an sapan-
HOPO NP TETS i SERNCHMOCTH OT CC:I(.FI'B-E‘IE'I'I!‘_-"IHIII,'.’!I'I'}
ITOMY NPENATCTEHW Kochuumerta . B pacuere kosg-
thiangmesrr f, = 0.1, koadwpummen f,=1 =B, Lncpamn
I ' 2aboaHauenn rpathHk K AAH NEPBOIO # BTOPOrD Npe-
OATCTRUEA COOTBETCTRAHID, Puc. 3a coornetcrayer sapu-
anTy pacuera Ne2, puc. 30 coornercreyer BAPHAHTY
pacyeTa MNe 3,

Kak BHAHO U3 rpadiHKon Ha puc. 3, B pacacTe N 2
F, = 0.25 HauBoare YAOBARTRODHET YCAORHIO «TPOIIHIMan
OTHICHTRAKHD [0 PROPD TPeISrreTnMs, B PraCueTe e 3
ATOMY YCADHMIO Hauboree yaonaeTeopuer B, =095 Mpu
FTOM HIMEHCHHE COOTHOIICHWA BEAHYHA Koadqihuim-
EHTRE REART K COCTRETCTHYIOMEMY HIMEHEHH IO PACCTO-
SHHH AD MTPETTTCTERA,

CpannnTeasmsiit anaans gyannmi BemimeAenn
necorbX KoddpnumenTos. OcHOBHKM NApaMETPOM
OLEHKN OTHOCHTEALHLD TOAmKEHHA MO 1 npensroTreHi
MOXHO TPHHATE MUHAMAARTOR paccToaiune or MO ao
AREIATCTRAR. Tak %o HeoGXoANMO OIEHITL O0TOM Al-
HeHud, Jarpasei st na nepesmemenwse B3 mo rpack-
TOPKH,

Puc. 5. Bapwanta annscennn B3 MO no rpassropinm

Ha puc. 4 noxasan rpadins MaMeHenua MuHHMasL-
HOTO PACCTOAMHA AD NPEnsToTiui npu asmxenns B3 MO
uo TpaekTopHi. Mososkende H rabapuruLie paiMeps
npenaTerEai saaans b Taba. 1. Koudmrypamss MC w
HOADKOHHE BEACBON TOVKH 3aAaHE B TabA. 2. Ars napu-
anTa pacueTa Ne 2 koasdpuuuenra d =1, B =0.3; aau
AapHanTa pacyeTa Ne 3d =1, f, =1,

Ha pue. 4 mrrpux nyuETHPHON AlHreld o grgpof |
of03HAYEH Pathuk HIMEeHEHHA MHHAMAALHOTO paccTo-
HHMA AAH CAYYSH OCTPOCHES SACMOHTAPHEL ABMAOHIH
MC fiea yueTa TOACKCHWS MENSTTCTIME Ha MROT e HIHE
Bed TpaekTapri (pacdeT Ne 1), iITpHXOBOA AMIHeR 1
urchpoft 2 ofo3naues rpalivk © HENOALIOBAHAEM NEPROT
MPEACHEIHON (DYHEIHE BEMUCARHEA BecoRhx koaddi
HuerTon (pacyer MNe 2), cnaownoi Arstuei 4 yudipod 3
OD0XHATCH FPAfINE € HCNOALAOBATHEM BTOPO# chy1iKIHI
BLIYHCACITHA HecoBuX koxpduimenton (pacyer No 3).
PHC, SHMeaT AHANOTHYHEE 0DGIHAYSE THS THIaMH AHHEHR.

MuHuMaALHOD PACCTORMME AD TPCHATCTRNAN, Pafioe
ARCHTH, CUHTAETCH CTOAKHOBOHHEM. Kak HuAno i pue. 4
CTOAKHOBCHMEC MPH pacdere Nel Ha ecros ware, nps
pacucte Ne 2 HA AHeHAATETOM 1ale, npu pacyeTe Me 3
CTOAKHOBEHWA He NPoHCRoamnT, Takum ofipasom, Tpetuf
BAPHAHT IYHKLME BRMUCADHHA SHAYCHWA BECONMY
K0IphHUHeNTOR HaHGOARE COOTBETCTRYET YCADBMIO
HTROMHAMds,

Cymmapuiifl ofrbem ABMAEEHHA 38 TPAPKTOPHIO (GyAeM
PACCUHTLIBATE KaK CyMMY ofnemon anumenun MO pa




KA AOM T, ﬂ.,l"l.!'l PaCCMATRARAPMKX BApHaHTON pac-
HETE CYMMAPILIA O0LOM ARMAREHIE COOTROTETICNHG a-
Ben Mol 283, Ne22.71, Ne 32.80. Hammennumit ofinem
ABHAEHHA COOTHETCTRYET BAPHANTY pacieTa Ne 2 8 cpsan
€ TEM, WTT AGHHLH BapruanT pacyeta Ooaee DARIOK o
ACKAALHO ONTHMAARHOMY O LOMY AR OHMS [Ha AauHoM
nrare) K papHanTy Mo 1 o IpH 9T0M HO3B0ASET CHHINTL
BEHTHOCTE CTOARHOBEHHA C NPeNSTCTRHEM, 8 TAKME
YAYHIUHTE ToACKeHHe MC oTHOCHTeALHD TpenaTCram,
ToM CaMBIM ADCTHIACTER PTADDAARHAN GIFTHMHAATHEA 05h-
CMA AHNCCHWA HA poTsen Anoretins MO no Tpack-
TopuH. BapranT pacuera Me 2 ARASCTCA KOMIIPOMHCCHEIM
BAPHAHTOM MEXAY YCAUBHAMH sTRPOUHIMA® H MHHHMHE-
Aaupu obbeMa Arnaonns MC,

Ha puc. StporaasocTpuponaits gnnaeni MO B cpe-
AT NPEMETCTEMAME AN BCEY DAPHAHTOR pacdeTa, AR
HAFARAHOCTH NOKRAIATHN TOABKO HAYAARHEES W KOHEYHhe
kontpurypanum MC u rpack ropia ABHMEHW LEHTPOB
KEHHeMaTHIeck X nap. OBoinauenis connapanT o puc. 1,
Mapamerpi npenarcranit ¥ MC sapasu 8 rafa. 1 w2

Brinoasl. ACKasano BARAHRE (DY HKLIMOTAABHELX Be-
coshix KosdupuunenTos 0GoDEHIKE CKOPOCTER Ha
noseperae MO wero B3 npu ABrae HHM B HEORHOPOAHOH
CPEAR.

Nokazano, oo noAGOPOM AHAMCITHT AL BHOBL [IPe-
JE eHHb X koEh Datclimon P obobue i x ckopocTed
MO MOMHOD OUTHMHIHPORATE Abraenne MO W ero ape-
HEEH B HEOAHOPOAHOM NpocTpancree, [ToRasano, yro
TPHMENEHHE BApHaHTa pacaeTa Mo 2 NOIROANET 00AY-
unTh Asxenmue B3 MC no Tpacktopuy © yieToM KoM-
HPOMUCCHOTD YCAOBUS €TPOITHIM — MHHEMYM 001.oMa
ABHEHMAR, 4 IPHMEHEHRE BAPManTa Ny 3 MakcHMarkHD
CONTRETCTRYCT YOAQBHID aTPOITHIME.

OCHORIMMIE ADCTOMHCTBAMK [IPEAACMEHNOR MO-
AmipuEaiH aAroprTyMa | 1] 1 coocofion Rk MeAs s Bo-
CONRK KOMPPHITMCHTOR KPOME YRAZAHHLIX BLIe f#-
AHBFTCH!

KHMXXHAS NOAKA

. YMEHBLIEHHE BEPOSTHOCTH CTOAKHOBEHUA MO ¢
HPEITCTHIEMH.

2. MunnMu3anus offibema ABHHRCHNA (B YaCTHOCTH,
CM. BAPHANT N 2} 3a cyeT yaAyuineHHs noaoxenus MC
OTHOCHTEARHOD MTRETTTCTRHA TPH 00CCTICYCHIM YOADRME
HENEpeCedeHHA C NPeITOTEREM,

3. BOsMOMHOCTE OCYIECTBACHMA ABHAEHMA C yuo-
TOM HE TOALKO ABOMMHK X HPENTTCTREMA, HO W PA3HOPOA-
HEIX | 4], OTAHYAIDIHXCA PATHOR NTPeOADAHMOCTEID HAH
APYTHMH (PHAMYPCEMMH CRORCTEAMH 38 CHOT OCYIHIECTH-
ACHHA peryAuposadus kosdmopmerrton [,

Enfianorpafuieckni comcok

I Rofipunceni A A, Kobparckait AE Manunyasgsonsse
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Mup, 19890, = 527 ¢,

4. Manronos A K., Kupuasienns AN, Kowanon M A, Mertoa,
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ECKEHHH Pemar Hypraameswmu, npenopanaTesl ka-
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Appecasd nepenucrs: e-mail: 3DRaven@gmail. com

CTaTen nOCTYIIHAD B peARKIL0 22,09, 2000 1.
@ P, H, Ecxemnn

Meraaropesxynme crankn [Tekcr] : yued. ara sy3os no cnenpassiocti « Ko HCTPYRTOPCKO-TEXHOAOTH-
HECKOE 00CCTIe e HNEe MAINIIOCTPONTEALILIX MPOH3BOACTES / B, A, Edpemos [n Ap.]; mop pea. T1. M. Ame-
PHUBING. — 5-e 037, nepepal. u Aon. — Craphii Ockoa : THT, 2009. — 695 c. : pue. — (Tonkne Haykoemxie
TexuororHn). —Bbubanorp.: c. 672-677. — IMpeass. yuas.: c. 678-687.

B yyelnnke paccMaTpHBAIOTCH HAIHAYEHREE, YOTPORCTRD, PaboTa MEXAHHIMOR W HACTPOAKA KHHEMATHYECK WY e me i
OCHOBHHIX THIOR METAAAGPEM YILHX CTAHKOR, BEAIDYAA CTAHKH-anTOMaTEl H CTANKH © NMPOrPpaMMILLM YITDARARHHEM.
AeTes ToHITHE 0 ArperaTHEIX B MUOIOIEACERX CTAHKAX, ARTOMATHUCC Y ANHHA X, IHOKHX NOPEHAALK HBADMLEY
KOMIABKCAX, OCHATIEHHELX POGOTAMM H MAHMITYASTODAMM,

OCHeWARITCH NOTIPOCH IKCIAYATAIMK CTANKOR. INMpHEEARIE KOHCTPYKIHE TEXHOADPHYLC KON OCHACTKH H BCHOMO-
P TEALHOND HHOTY MEHTE.

PAaccMaTPHBEAKITCR BONPOCKH, CHAZAHHE © PEMONTOM H MOAE PHH3AIHER METAAODE A YILIX CTAHKOR,

Pesanne marepnanos [Texcr] : yueb. pan BY30B N0 CHEeHAALHOCTH « KOHCTPYKTO PCKO-TEXHOAOTHYEC KOS
ofiecnetenne MalHHOCTPONTEABHBIX NPoN3IBoAcTE» / E. H. TpemBau [mAp.]l. — 3-e n3p,., nepepab. n
Aon. — Crapsit Ockon : THT, 2009, — 511 . : puc., Taba, — (Toukne HAYKOEMKHE TEXHOADTHH), — Brb-
Anorp.: ¢, 309-511, — ISBN 978-5-04178-135-5,

HIBAD® E 1M OCHOBHEIE BONPOCK DpGIECca PEIEHAN MATEDHAADD: 3AKOITOME PHOCTH PERPAIIEHME CPOIASMOTT CAOH
BETPYRRY, (hopMHPOEIHIA HOBEPXHOCTHON CADH AR TAAM, WIHALTHBEAHUY PeAYTIHY HHCTPYMEHTOR; PaCCMOTPeHE
PEOMETPHMECKHE NEPAMETTR MHCTRYMEHTOH B CTATHKE W ABH e, dhopsMa i PaiIMephl CRE3AMOID CAOH, CHAORRG
W CTOHKOCTHIE JABHCHMOCTH, DITPEASARHHE DalJHOHAABHLY DEAMMOD PEANMA H YCADINI SRCTLAY S TALINH HHETDY M-
TOW AN PASARIHLIX MeTONOE ODpAGOTEY MATEPHAAGR DE3AHHDM,

ABEE (T9) £ oM YMHIDI BRHRAYH MDD ‘

IMHIAVIBOHHMIY I W SMHBOLE DOHMTIVN

0
oh



OMCEAR HAYHHEIR BECTHUK NT3 (831 2009 "

MALMBEOCTROERAE M MALMHOSEAEHEE

YOK 658.512.012.011.56:665.6

M. M. 3YTA
B. I XOMYEHKO

OAQ «wOmcHHE(TEXHMNIPOBKT:

OmckMi rocyaapcTBeHHEIN
TEXHHYECHHH YHHBEpPCHTET

ABTOMATU3UPOBAHHOE
MPOEKTUPOBAHME CXEM
PA3MELLLEHMS OBbEKTOB
NPEANPUATHUM

U3 YCNOBUS MMHUMMUIALLMMU
KOMMYHUKALUMOHHDIX 3ATPAT

I'hemmm MATEMATHYECHAS MOfENk omm;u H mupuf.u n’mmm:m-
POBAHHOTD NPOEKTHROBAHHS CIE M PATIMELLEHMA OO LEKTOR NPEQNPHETHA NMDH HE IEKPENNeHHLT
MECTAX HEX BO3IMOMHOND PACNONOMEHME HI YCNOBMA MMHMMMIALLHM JATPAT HE KO MM YHHKALM-
OHHLIE CEAIH C YHETOM OFPAHHUEHHH HB MHHHMANLHO JONYCTHMbIE DACCTONHMA HA NPOCBET
MENAY 3ITHMH 05 BaKTAMM.

Hmoyesbie cNOBA: CXeMbl PAIMELLEHHA OBLEKTOB, ABTOMATHIHDOBAHHOE NPOEKTHPOBAHKE,

YDOBHH Y AENLHEIX JATPAT.

IMpH NPOCKTHPOBAHKA NPCATPHATHR PatAMYITLIX
DTPACAEA NPOMBILACHITOCTH! MAlMHOCTRONTEARHO,
HEPTEXAMHYCECKON H ADYIHX — BaRHON 3apauel Apas-
ETCH PALHOHAABHOE DAIMEICHHE TEX HAH HHEIX 00 LeK-
TOR CTRYETYPHLX HOAPAIARACHHA HA BRIARASHHON AAR
HHX IADUEAAN: CTAHKOR H APYTOro G0opy ADBAIH MTROHE-
HOACTRENIILIX YHACTHON, UOXOR H OTABALILY MPOHS-
BUACTE B DAMEKAX HPCANPHATHR B EAOM.

HaBecTHo peiIene 3asaun o pasMeies o LekTon
Ha MPEARSPHTEARHO BRACARHIME mecTa |1, 2. B panHof
IJHﬂu‘I't! PACCMATPHRARTCH JaAAYA ARTOMATHIHPORAHHOIO
NPOCRTHPOBAHHA CXOM PAIMENIEHI O LeKTOR TOIG HAK
HHOTS TPOH3BOACTREHHOIT BOAPAIACASHMH DM Heda-
EPRNABHHX MEeCTax BOIMOFHOTD PACTIOADKOHH 00 -
BT

Ha nepoom ypoide aGorpakii Gy AeM npeACTABASTE
ODBEKTLL B IHAC IPHMOYTOALITMKOR ARGO OKPYRHOCTE,
OXBATHRAKIHME B BASHE KOHTY Db (YBEKTOR

B HHHH}'HHHHIJ,HHTHIHF' 34TPATH BEAIOYWHM BCE BOA-
MOAHLIC 34TPATHL, CREIAHHKS © COMAAHNEM [MPOEKTHRO-
RAHHCM, WATTTOBASHHEM, MOHTAMOM M T, 11 ) M 3KeiyaTa-
L KOMMYHIKALAR MOEAY OTLEKTAMH M HEOGXOAMMELR
AAH BRIOAHEHHH STHMM 00 bERTaMA HX (DyHEHOHAAL-
HOTD HAIHATO M,

Tak Kak 38344 O PAIMELLEHHE OFLEETON PEMAGTCH,
KaK MPABHAD, Ha HaYaALHOR CTAAHA OPOCKTHPOBANHS,
KOrAL HABCCTHEL AMIL OPHEHTHPOROYHEE OUEHKH 3d-
TPt HE PEAAMIALHI KOMMyHHEAIH Meaxay ofLeKiamn,
TO NEASCOOGPEIHO NepeiiTH Ha ITOM JITane o7 OIeNnKH
AATPAT R TEX HAH HHIWX alCOAKITIN X @AMIIMIAY K HERO-
TOPKIM YCAOBHLIM YPOBEHAM JATPAT, HPeACTABARIOIHM
COOOR SRCEPTIYIO OLEHKY YARARHLIX (MPHEXCAMUIHXCA
Hal CAHMHMUY AAHHE KOMMYHHRALHA] 38TPaT B NpHEATOR
NPEAREPHTEALHO CHOTEME Daaron. TIPHHATAR CHOTEMA
Bassnn NOAHHA AAPKBATHO OTPAaRATL panmu pOBaAHNT }"[-CI
NOCASAOBATEALHOCTL, HANPUMEep, No yOLBanmo npes-
NOAAracMhiX YARALIILIX 38TPAT HA KOMMYHHKALMOHHELS
candn. TOUAd YCAOBHBIE KOMMYHHKAIHONH LIS JaTPATH

MCEAY KAMACH Hapoi 00 LEKTOD MOMHO Bhl Paiiih -
AYIOlEA 3aBHCHMOCTRIC,

ky =cy=fIX.Y), (i=1..n=1; j=i+1..,n), (1)

TAC €, — YPOBHH YASARHBIX 38 TPET Ha PEAaAHIAIHIO KOM-
MYHHEAUMOHHEX CBAISH MeRAY (M H j-M oGBeRTaM;
[, — AAMHD KOMMYHHKAUMI MERAAY M H j-M ofThe K Tamig;
X m Y — BeRTOPH KOOPAMHAT X H ¥ LEHTPOR i-1o j-ro
O hERTOR PAIMCPHOCTRIO x|

11— HCAD G LCRTOR DACCMaTRHNAEMON NPOHABOACTEOH-
HUH CTPYETYPhL.

YCAOBHKE KOMMYHHEAIHOHHIG 3aTPaTL paccMar-
PHEAEMOR MPOMIBOACTREHHOR CHOTEML € yueTom (1)
GyAYT paBiLL:

-l n : ol
K=% kﬂ li=hee n=Y, =it Rl (2)
l=lf=1#l

MNOCKOALKY, KK 0TMEYAAOCH, PEUIEHHE O PaMe-
WENHE OOBEKTOR HPHHAMASTCH HA HAYAALHOW CTagMH
NPOCKTHROBAHMA B YCACBUAX HEONPEARPACHHOCTH [ 3], To
ueaeconfipaing, He HAPYIIAR CTPOTOCTH NOCTAHOBKK
HAAANH, B KAMeCTRe AAHH KL KOMMYHHEALHA I, ; UPHIATE
KPATUAALIED PACCTONHME MERAY HEHT MM ufrr.ﬁx IO,
HMEHHLY,

II;| =[|-".-‘-’f,l” + [..P'rl ¥, ' 'I”
l=Ho n=1; f=i+1,.., n}, (31

TAC X, ¥, H X, ¥ — KOODAMHATL HEHTPOR NPAMOYIOAL-
HHEOB ARGD OKRYRHOCTER, NPEACTABARIGNINY COOT-
BETCTROHHD -0 ¥ -0 o0BeKTH B NpHUSTOR CHOTEME
KOOPAMHAT.

Ha DOCACAYIOMK HTaNax UpoeKTHPORAHNS MORKHO
HCUOALIOBATL YyTOYHEHHKIE AAHHEIE KAK N0 YASALHLIM
3ATPATAM Ha EOMMYHHEALMOHHLIS CBAIM, TAK | [0 CH0-
coBY pacyeTa AAHHEL KOMMyHHEAIHH



1. By Mexoansix AR

L. Buo anmicHnh crofo MLy IIPAMETION, COOTRETCTIYIONINX
nnHLALHOMY npaimnesennn Yy sesropo X ¥

3 Pacuer npobm mpn X=X, F=¥,

4.PacueT acTHMX NPOWIBOIHED N0 TEPAMCTPEM X, 11 ¥,

|

5.Pacvet sopwx suasennil seicropos X ¥

6. Pacyer ueicnofl dynixmn £

A

B.Z=Zpy

==———sl|

D BEBOI PETYARTATOR CHNTEN CXEM FIMETIEIIHE

T

P, . AATopITH SNTHMICGAIHGNHOT) CHHTELE CeM PALMemBNiE o6LelTon

Ha paaumopacnosomeniie o bekTos NPon3IBoa-
CTUCTIEIY TOAPAIACACTINN, KAK [PaBHAC, HAKASALIBAETCH
UEARH PAA OTPAHHYEHHNA, XAPAKTEPHEIX AAR KOHKPETHOM
OTPACAH DposMullAcHHOCTH, B Aannon paBore Gea note-
P OfHHOCTH B KaYNeCTES TAKHX OrPalHYeHIR TpHMem
MHHHMAALHO O] IYCTHMOE DACCTOHIIHEG Mcw J:Iﬁ'bﬁﬂ'ra-
MU Ha HpocheT, Kak Hauloies XapakTepHoe Aad Goak-
WHHC T OTPacAe A MTPOMBIIIAEHHOCTH,

Mpn pementd 3aaadn 0 pasMeniennn ofseKToD
YAOOHD HCOOALIOBETE B KAMECTRE ADNOAHHTEALHLIX
YCAODII CHITTONA MEITHMAALHD ASITYCTHMOR DACCTORITHE
MERAY HEOHTRAMH 10 | [-ro oGseRTOE, OHPEARARSMOS
JAdBHACHAMOCTREC

drr =4y + ﬂ.ﬁ{{ﬂrﬂ +blﬂ}u,:'| +{ﬂf & bf Iil..'}l )

{F=I|---rn1' _IJ='I|--..-|H':|, 14]
€CAM OGBERTH IPEACTABACHKL B BUAE HPAMOY TOALHHKOB,
H BRIPAMEHREM

dy=g;+6+r, (i=h.,n=1; j=it+l,.,n), i5)
CCAM — B BHAC DKPYIKHOCTER (3p2CL1 g, — peraaMeH-
THPOBAHHDE MHHHMAABHU AGITYCTHMOE PACCTOAHHE Ha
UPOCHET MEXAY [-M W j-m obwexTamu; a, b, a, bur, r—
AAHTE, TTHPHEES W PAANYT COOTBETCTECHNGD NPSEMOYTOAL-
HHEOD W ORPYRNOCTE R, OXBATHDAKIHY 0 mAaHe =0 i j-i
O LeKTH).

C yuerom mapamennd (3), (4) u (5) aomycTiman ofi-
AGCTE BOIMOMHOIO PATNDADKEHRA IEHTPOR 0B LeKTOR
GYACT OTPAHHYHRATECA CHCTEMON HEDARSHCTE:

di 2 LiX,¥ix.¥,), (=L, n=1; j=i+1,....n). (6)

AAH BROOAHEHHA YoAOBMA (6) B XOAS aBTOMATHIN-
POBAHHONO HPOSKTHPUBEHNN CXEM PaiMelenns olrkek-
TOH BOCOOALIYEMCA TaK HAIRBACMOH (PYHRUHCH WITpa-
ha, a UMEHHD:

i=n-1 j=n
5=% ¥s

=l jsial

Wi (7)

AR S, — WACTHad wrrpabia qiyiikiun, panian

0, ecan fz2d;

(dy =5) ecan £, <d,,

Ha ocHope 3apHcHMocTed (2) u (7) sanumes eAenyio
(PYHELHIO BHAA

Z=minW(X.Y),
Xvyev

(8)

rae W= K +pS;

V— oBAACTE BOSMOAHKIX [AOTTYCTHMELX) IHAYEHMA ReK-
TOpOB X 1Y,

P = NapaMeTy, NO3B0ARICIMA PerYAHPORATE BAHRHHE
ipyrripn wrpadpa (7) wa croficTia teaerol dyyirigm (8],

OrMeTnm, 410 BekTophl X 1 Y auamorcs B paHHOM
CAYYAE MHOMECTEOM CROGOAHKX APaMeTpoR eAeBol
hynKian Z,

Mosck MuiAMyMa reaesoi dynrimnn (8) npeacras-
AneT Colol THIMUHYIO 388849y HEAHHERHOI HPOrpaMMH-
POBAHMN, AAN PEIIEHHA KOTOPOR MOMHO BOCIIOARIO-
BATHOH TEMH HAR HHLIMH M3BECTHEIMH MeTOAaME [4 — 7).

ADDE E8) § N AHHIDIE WAHRAYH BRIDND ‘

IHITIBOHAMYIN W FHIOSEIOHWTIYIN
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MALWHOCTRPORRME W MALIMHOBEATHAE
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Tatamma 1

PreraasaeilTHpS Ba LS Talhamga 2
SR MLAL O AGITY CTHARIE PACTTORINAS VpoRHM Y ARARNLIK JATPAT
MesAY offsesTamn na npoceet B RO Y BB B EBAE
: 1 2 3 4 5 o 1 2 3 4 5
1 (1] ] 104 110 Gy 1 0 2 i) 15 1
2 1] 0 A5 150 130 2 L] 1] ] 18 16
a v ] B0 95 a L] (1] L] 10
4 ] 0 1] ] 20 4 o L] L] 3
Tatiama 3 Tafixmua 4
Pamepnl reoserprseckns ofpains ofiventon Hauaaumsie I ng KoopaiHaT nesrpon ofsesron
e i ] 2 3 4 5
ofbagTon ' 3 3 b 2 ofinErron
a 40 0 (] 40 ] o =14l Gl 110 140 120
b 20 0 40 a0 10 ¥ 100 130 150 125 )
Talamyga §
O anieemg pakriniecnis paccronnmi
Tafianma 5 MEBAY Ofi RERTAMN Hl MPOCICT OT PErAAMETTHRORaRITLIE
Jnauennn EGOpANHAT WeHTROn offkerTon,
HOAYHENILIE B PO ARTATE OIFT RS SmNonnon MORCKA : | [ g 3 4 5
e E : mo——
4
ofuexTon : < 3 i ! o 0 o o o
x 45635 | 11B24 | 03266 | 100ve7 | 140306 z o 0 G417 o 0
o 822
y 53622 | 154615 | 204708 | 105,063 | 63528 ] 0 o 2 9
1 0 i} o 0 4,474
=0 T T T T
i i
200 ] -
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L]
1
1R 1 =
i
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Al :
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B3N L e
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En 1), g i2), g X OF, gk i), g )

Pue, 2. TpaekTopimn ABRSRCHES HENTROE oD LEKTOR B LoAe GUTHMHIALNOHHOIG CHETESA CYEM PAIMEMCHHR ol LeKTol

B panboit pafiore aas aBToMaTHANpOBAUHGRD TIOHCKA
ONTHMAALHOID DELUIEHHA JA8HH O PaiMellenHn o Le K-
TOB HEMOALIOBAN IPAANEHTHIE MeTop [4], asroprTM
KOTOPOTO NPEACTARACH Ha pUC. 1.

B fA0Ke | BROASTCN IHAYCHUS YDOBHER YACALHLIX
SATRAT, PAIMOPHL IPAMOYTOARHHEOR AMBO OKpYRHOC-
TER, HPEACTABAMIOUINE KOHTY P OFBeKTOR B HAGHE;
MHHHMAALHO ADTYCTHMLIE PACCTOAHHA MeXAY 00heK-
TaMH Ha MPOCHeT B, NPH HEDDX0AHMOCTH, ADYTHE AR HHEE.
B Gaoke 2 cBODOAHKM NapaMeTPaM cHIrTeda X, U y,
(1= 1,....n] NPUCBAMBAIOTCH SHAYNEHHS, COOTRETCTRY IOLHE

HEYAARHOMY LPHOARREHHIO OIMTHMH3AIHOHHOR 35849,
Baok 3 npeanasnaven AAR pacueTs [eAenod DYHRIHK
TIPH HEYAALHOM TPHOAHMKEHHH CHOBOAHLIX TADaMeTpOR,
B fiaoke 4 *MCARHHO ONPEABARIOTCH SACTHHIE HPOHIBOA-
HHe no napasetrpam x uy, ((=1,..,a), a 8 Groke 5— Ho-
Bhie JHAYCHUA CBOBOARKIX IAPaMeTPOB B HallpaRAE HHM
AHTHTRasHeNTE. TTocae pacdeTa qeacsol dyugnmn (8)
ORH HOBKY 3HATCHARX ChoGoalnLx napaMeTpos B Gaoke 6
£f AHAURHHe CpaBHuBacTea B Gaoke 7 CO IHAYEHHEM,
NOAYHEHHEIM HA IPEALIAYTIIEM lare | H-TEPaLMH, U B 3a-
BHCHMOCTH OT pPeIYALTaTA CpaBHEHHA pacyer anbo
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Fue, 3. Moaosenua reoMeTprdeckn ofpaion 0fLoKTon MPN HAYAALTLY 1§ KONEYHLY JHAYCHHAY KOOPANHAT HE HeHTROR

NPOAGAMANTCSN C JANOMHHAHWEM HOBOID 3HAVCHMA [0AG-
BOR (PYHEOHK B Gaoke 8, anbo sasepluaeTc. B mocaes-
HeM cayuae i Gaoke 9 RMBOAATCA B TON HAK HHOR diopye
PEIYARTATE PLILEHAS AGHIOH OIITHMHIAIHOHHOH 3353 H,

[MpHEeAesM DPEMER ARTOMATHARDORAHHOND PelleHHs
3FAATH O PAIMOLCHHN A NETH obserTon. Tpu peue-
LM AGHHOTO PAMEDa Gy AEM CHMTETE, 4T0 YPORHY YASAR-
WL KOMMYHHESUMOHHBX 3aTRAT, AAHMHA KOMMYITHKA-
WA MekAy oOLeRTaMI H APYTHE AHHCRHLIe pazMephl
SOAHIOTCH OTHOCHTCABHLIMY [GRIPAIMOPIIIME] REAK-
HYHIIaMHA,

FAAAANM PEIAAMEHTHPORAHHBIE MHHHMAARHO AOLIYC-
THMHE PACCTOANNA MedAY o0BEKTAME HA NPOCReT g,
H YPOBKMW 3ATPAT €, CooTReTernenno tata. 1w 2, a pas-
ME Db TRAEMOYVTOARHHKOR, TREACTABAH LK O LOKTL, —
Tala. 3. Yponis KoMMyHHKAIHOHHLIX 3aTPaT HaHase b
uo nexoropof 20-GasseHol wikane. B gaYecTse Havash-
HOTO MPHOAKEHHA TPHMEM PACTIOACKeHHE o hexTon
C KEQOPAHHATAMK, VEAIAHHBEIME B TabA, 4

Mps nPUHATOM HAYAARHOM DPAGARESHIN YCADBHA
(6] 1 BLINOAHSKOTCH, & 3uaYeiie Lesesol doyiKiam
parto 44 810,

B p{'ﬂ'}l‘ﬂ ETATE ONTHMHIALUHOHHOID B UHCAHTEARHOTG
HPOIECCa Ha OCHOBE NPEAAPECHHOND aATOpHTMA Hak-
AR KODPAMHATE HEHTROR 0T RERTOR, NPCACTARACHHELE
uraba. 5. 3nauciiue eacnon iy HEIHE NPK 9TOM YAAAOCE
CHHIHTE AD 14 430 # BMNOAHMTE Bee yeaosun (6). [oay-
YEHHOC AHAYEHHE [NeAeBOR PYHKIME Anms Ha 0,3 %
OTAHYAETCH OT MPEARALHO BOTMOMHOM, paRHoro 14 390,

B ralia, B nproepcnn orkaoienns hakTHye cKHx
PACCTOAHME MexAY OFLEKTIMKE U1 PEFAGMEHTHRORBAH-
HEEX. T pouece peiens 3apaim IpUseAcH 1a puc. 2 n 3,
HPH 3TOM Ha PHC. 2 TPEACTARARHL B IEARX HArARAHOCTH
TPAEKTORHH UEHTPOR GITHERTOR, a Ha PHE. 3 AONOAHH-
TEALHD HAHECPHLL reoMeTpHieckne olpaskt olsexron
PH HAYBALHLIX W KOHEUMI Y JHAYEHHAX KODPAMHAT
UenTpop o0beK TOs,

B sakAloMenne oTMETHM, NTO NOCTABACHHAR B AAHIORN
ETATHE I3A3Y A AUTOMATHAHPORBAHHOTD NROC K THPOBAIE
CXOM PAIMELEHHS ODBEKTON NP He3aK PeIACHIILIX
NPEABAPHTEARHO MECTAN HX BOAMIBHOI PACTIOADKEHNA

MR eT BLITL POLIeAa © MCNOALIOBAHMEM IPEANGHEHHDIO
TMIOAXOAR TPH AOCTATOYMHO XOPOMER CXOANMOCTH REMHC-
AHTEABHOTO IPOUECCE H TAPAHTHPOBAHHOM BEITIOAHCHHN
MHHHMAABHO AOIDYCTHMELX PACCTONHME MesAY O0hekK-
ramut. Paspaforanni Metop, Moxer OuITh NDHMEHEH
HpH NPOEKTHROREHIH MTREATDHATHIA Pa3ANUHRX OTpaC-
AeH MPOMBEIIUASHHOCTH, B YaCTHOOTH, MallHHOCTRO-
HTEALHOR, Hedrre X uMHYECROA W APYTHX,
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MAWAHDCTPOEHRWE 4 WALGHOEL AR HIAE

YAK 621.265.91:621.762

O. T. AAHHMIIOBA

OMmcHHiA Tocy AapCTReHHbIH
TEXHHYECHHA YHHBERCHTET

UCCNENOBAHME MPOLLECCOB
TENNO- U MACCONEPEHOCA

C LLENbIO BbIPABOTKM
PEKOMEHA,ALIMM MO PA3PABOTKE
PEAKTOPA L1181 MTA3MEHHOIO
PA3TIOMEHUS LIUPKOHOBOIO
KOHLLEHTPATA

B vacrosuen pabote NpeiCTARNAETCA ANFOPHT M PACYETA NAPDaMaTROS NPOLUECCOR TENND- M
MACCOOBMEHA YACTHL UMPKOHOBOTO KOHILEHTPATA € NNAIMEHHEIM NOTOKOM PAMIHOBECHOTD
BbICOKOYSCTOTHONO PaspAfa. YYeT nonHgHCNEPCHOCTH MCXOQHOMO Chipb® ANA ONPeAenaHHa
mmnmﬁtmponummarn I‘&WHMIHWMIWH
C NOMOWLID hyHuxy npoxoaa D{d) w nnotHocTH @fd) norapumMecHM-HORMANKHOT O

PACAPEAEMEHME YACTHL, N0 QHAMETPRM.
Kniowesnie CROBA: NNAIMA, paarop, MAAIMEHHBIA NOTOK, NPOLECT TENNO- M maccobmena.

TpH OpPraHH3aHH NAAIMEHHONO NPOHECCA DAIAGKE-
HHA W OROraneHma MEHCRAARHRIX TOPOITKORR X KOHIEH-
TRPATOR 110 LEARBOMY LPOAYETY TPeOyeTon yoTanouTL
B SABHCHMOCTH OT MPAHYAOMETPHYECKOTD COCTABA Chiphi
TeMIEPATYPIEA AHANAIOH, MPH KOTOROM BhiABABHHE T10-
ACTHED KOMIOHEUT DRpoucxoarr ranboace shcher TR,
# R pafoTaTh PEROMEHAALMH AAM Da3Pab0oTEH MAAIMOI-
HOro peakTopa. 31a 5aAdYa PEIasTes I PoiyALTaTe
AHAAHED IPOLECCOR TEILAUG- M MACCOITeREHOCE, TOCKOALKY
pH 0D paboTEe AHCTEPCHETX MATEPHAADE B [IAAIMEHHKIX
CTPYAX BOIHHKACT NROGACMAE HAMPeRA HACTHIL O ReAN-
HHBOLUIAN B CRoeM O LEMEe Al HAH HECKOARKO BRIECTE C
PASAMYHEIME TENAGMIHUBCKHME CRORCTRAMM,

Harpes wacTil CHIPLA HA TICACREIX TPOAYVETOR B -
IHEM CAYHEC ABARSTCH HECTAIHOHAPHEIM TEIACRKIM M-
HECCOM H BEAMNACT ARS CTAAWH MepeAatiH TEMAQD: KOH-
BERTHBHOR TONAGDTAAYY OT I'430B0A (hasul K Nonepx-
HOCTH YACTHIE M e PeASSA TEILAS OT HOBCPXHOCTH Yac-
THIGL K &8 UEHTRY MYTEM HEeCTAalHOHAPHOR TenAOnpO-
BROAHOCTH, YTADRHE PACTAABACHHA YACTHI, HCXOAHOTD
MATEPHAR | MOABAH ONPEABARRTCH M3 PEAA OFWHL X
AonyieHmE 1)

— NOPOLIGK HO COYeHI0 KAHAAS PAClPEABARH Pag-
HOMEPHD,

— NEPeEMENTHEAHUE NAAZMOODPaIYIOWEero 1 Tpanc-
HOPTHRYIBIIEND FA30R NPOHCXOANT MIHOBEHTIO;

PACYETHAR CPEAIICMACCODBAA TEMIEPATYpPa rasa
CTHOCHTCH K CYMMapHOMY €10 PacXOAY;

— TEMNEPATYPa Ia3a (10 CEYeHI0 KaHaAa pacnpeae-
ASHA PARHOMEDHO, TEIAONEPCAAYE BAOAL OCH KaHand
HAAYYOHWEM OTCYTCTRYET,

BCE YaCTHIL HECXOAHOTO ChIDEH HMeOT cihepi-
yeckyw hopmy.

Chononoit AATOPHTMA SHARSTCH PeUIcHMe YPaRHEHA
APHHE HHS COie pUYeC KoM YaCTHLLL B cONpriramomefion
cpeae |2]:

4 4 dwy . g (w—w, )
— T | —C-.'ﬂi.r'l AL R ,
3 Py dr P 2 (1)

TAR T— PaAHYC YBCTHITEL W, W, P, P, — CKOPOCTH H TTAOT-
HOCTH HaBerauero rasa w vactaigs;, C — woadds-
UHEeHT CONPOTHEACHHA CPeALL

Aan Goaee TOHHOTO PEITCHIA YRABICHHA ADHARCHHA
HACTHLLE B IOTOKE HPH PasAHYHLIX 210 CKOPOCTHX He-
NOALIYETCH IARACHMOCTH KO RIMeHTa CONPOTHRAR-
HuA ynpyrod cheprl O, oTaucaa Pefinoabaca (Re), [pi
ITOM YUHTLIBACTCH, YTD!

a) npu Re<1 uMeeT MecTo AdMAHapHoe ofbTeKanme,
onuckBacMoe thopMysoh Crokca, Braoiaroniei rood-
thHIHENT AHHAMHYCCKON BRIKOCTH M

plw - w,)2r
Res==—dom, 2)
[T
C, =24/Re; (3)

0] u pguanasone 20<Re< 100 noaomeHe AMHHKE oT-
phLIBa CMEUIASTCR BEEPX MO NOTORY, PO THAE HHOUTS BHX-
per moaaam lapa pacret Ao 1,2 anaverpa, koagupuinesT
CONPOTHRASHHA YREAMUHBAETCA N0 CPABHEHHIO CO CTOK -

COWRIM AHAUEHHEM M MOKET GLITL BLIYHCADT 10 (HhopMyAe
Kanuro [2):

C,=24/Re+4/Re""™; {4

0] omave ks KOSQHIHe T COnpOTHRASHHA BIACTS
A0 Re= 400+300 moryT GLITE BEMHCARHB! aNTIHIKCHMHA-
POBaHHEIM BLIDameHHesm (3) mam chopmyaci:

C, =18.5/Re""; (5)

v} npw 500<Re <107 npowexoapr rypivaeHTHOR ofite-
KaHHE Wwapa, H KoxphHIMenT COnpoTHBARHNAA B JTOM
WHPOKOM AHATIAZ0HE OCTdeTCH TPARTHYECKH He -
MEHHEIM:

C, =const =(.5. 16)

Mocae npeofpasonanus YPpasHeHHe (1) © yueTom
thopaya (2 — 6] ypaBne e ARHAREHHT YJACTHIL & CONpo-
THBAHIOWEHCH CPeA® MPHHUMAET BHA!
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Pemenne AAHROTD YPaBsHOHHA N0 HEABHOHR CXeMe
NOIBOARET OIPEARANTE CROPOCTE YACTHIL B NOTOKE 32
BpEMA [, 4, CAEADBATEABHD, OLEHHBATE BpeMs npebBa-
HHH 44TTHILRL B pEiﬂLLl,HﬂHﬂuﬁ JUHE pedRTO DA,

SR pacueTa TeMnepaTypid YacTHIL XapakTepHOTO
AHICHHON PAIMEDa , HAXOAMIE ACH B IAAIMEHHOM 110-
TOKS, HEOfXOANMO ONPeARACTHE TOMICDETYTN SACTAK
no REeMy ceqanmnio. Mepol OTHOWeHHA nHelHe R Ten-
.'I.LIIUTJ!,-&‘IH K .H-H".'TPEHHEI“‘I 'l'EIMDIl[.IUBUp,HUE'I'H HHASBETUH
kpuTepni Bro:

Bi=a-lf}, {9
e o — KOMPIMIEAC T TeHADDTASYH O NAAIMK K 4aC-
Tue (Br/ (MK} 1 — xapakrepinfl annefinsil pasmep
sactuiisl (M) A — wosgEuMenT TEHADIPOBOAHGETH
(Br/ (K]

B 3aBHCHMOCTH OT 3HAYCHHA KpHTepus Buo, npono-
AHTCH BLIGOP MOTOAA PACHETA TEMISPATY P HaCTHIK:

1) ecan Bi<0,2, 70 HMEOT MOCTO DABHOMEPHEA Ha-
Fpes UaCTHLBE K BHYTPEHHHM TEPMHAYMBCEAM CONPOTHRAER-
HHEM Sd CTHILR MOH HO anHEEIpE‘I b, @ TOTAS HAMEHE HHE
TEMIEPATY R HACTHILE MOMRHO OUCHHTL H3 YPaBHeHHH,
OINHC L B&0 e ro umnnx'run;tun Tl.‘,-tl..'u.nﬂﬁ'h-l{‘!'lt M(‘,JK.&'Y
HACTHLAMM H TeMADHOEHTEASM!

"I i a dTA b3
— C—E= =Ty
31':r [ e dnr-a(l, =T,

(10}
rae O — TellALEMEDCTE BEHECTRA SACTHITE NTRH AAHHOR
TEMIIEPATYPE,

2) ecan Bi=0.2, To HMeeT MECTO HepanioMepHiR
HAIPEE YACTHLLL, T.0. PACHPOCTRPAHEHME TENADNTE BIAYGh
HACTHL AMMUTHRYOTCA B8 TEPMHAYECKHM CONPUTHBAR-
HHEM, 3aDHCALHM o7 KoxppHIHeHTa TeNAOTROROA-
HOCTH MaTepHasd 4acTHIM M XapPakTepHOID 88 AHHEeR-
HOTO PASMERd, 4 YpaBHeHA® TeIAMIROROANOCTH R t{bE"
PHUECEHX KOODAHHETAX AMT OCCCHMMETPHYUHOH 3aAAH;

iT, 4 &°T 28T
—L = (=t =), 11
£t ar* roar ] )
rac o’ = KAC p) — rosduhuiHenT TeMie pary po-upo-
BOAROCTH; K — KoMMpHIIHEHT TeNADLPOBOANOCTH, C,
— YASALHAA TETADEMEOCTh; P — MACOTHOCTE MATEPHAAS,
BAMAHME paipemseHHOCTH N0TOKA TeIAGHOCHTEAS Ha
HHTEHCHBHOCTE TENADODMEHE, MOXHO ONPEACAHTD 110
JHASCHMID YHCAd Hycoeanra wa prpasenns | 3]
Nu=Nu, (1 +342M- Nu, /RePr) ™, (12)
rae Nu. =2 +0.45Re" *Pr"™ — yneao Hycceanra B yeao-
BUHH TCHEHHA COADIHOIR cpeant; Pr= uC /A — wncao
Mpangras.
Mocae npeobpaiosanua ypariuenna (10) noayuum

JABUCHMOCTE AAA PACHETE TEMOEPATYPH HaCTHIE B
NOTOEE;

dT,
_'I!._ 2 an _T.'.:]r

d (13}

anech @=3NuA/2rpC,

Temneparypul nosepxiocTa (T,), nesrpa (T,) meced
MAcehl | T,) 4acTHIt ONPEACATIOTCS RRIDAEHHAM:

T, =TT -Ty) %

L Asinp, |, cosp, ) sin,
el M, —Sinp cosp, My,

expl=p, L (14)

Ty =Ty =Ty =Tyl %

Kr2sing, —p, cosp, )
B, —Sing, cosp

* expl—p’nFy). (15)

To=Tp =Ty —Tuylx

=ik

6Bi
x :s.:.u*"m‘.. + Bi* - Bi)

exp(-u’.F,). (18}

IABRCH L, — KOPHH YPasHeHHs; (g, = s (Bi—1), F, — unc-
a0 Pypee; Ty — TeMnepaTypa noToka; Ty, — HavaAbHan
TeMIEPATYPa YaCTHIEL

YaeT noAMAMCIC PCHOCTH HEXOATION CLIPLA AA OTpe-
ABAEHHH OITHMAALHOR CROPOCTH IOTORD, B0 TEMINE Dd-
TYPhLI W AAHHE pEEKHHD!II!Dﬂ J0OHK NMPOHIBOAWTCH C
NoOMomBL EYHKEHH npoxoad Dfd) n naoTHocTH @d)
AOrapUhMHNECEH HOPMAALHOTO PACTIPEARARINA YaCTHIL
N0 AHAMOTRAM:

':I'E] - I'.:I':"1-|r:|JI

1 gl
a)= ;Ezlgu_tﬁxp[_ 2lg’e

raed,, — MeaMaHa pacnpeagastn; lgd — cranpapraoe
OTEADIL A mrapm;mnn AHaMeTpa.
I'pH 2TOM OMTPEACARETCA MAKCHMYM (DY HELH

lgd,

Gix)= [girydr,

L]

(17)

rae gir) — hyHEIMS PACTIPEABABHIE HACTHIL 1D PajMyCy
(r) X, X, — HAMAALHBIA H KOHEMHER DAAHYCH MACTHIL
NporpesdeMbil AQ TEMIIEDATYPL, ARMAIICH B HHTEpBANS
or T, Ao T, npH 3apanHOl CKOPOCTH HOTOKA.

BADE-CXEMa BATOPHTMA MPOrPaMMHOR peasuIanmm
PACUYETA XAPAKTEPHCTHE npoueccon TeIAdD- M Macco-
nepedoca NPeACTARARTH 118 PHT, 1.

Hinaudabio 38A8I0TCA BOE KOHCTaHThI, HCONOALIY-
EMLIE B PACYETAX M HX PasMEPHOCTH: TocToaHias [ laan-
K&, [Ax/c); macea (kr] uaapaa (K] aaekTpona; noCTORH-
nasn BoantiManta, (Aw/K); cropoctn ceerta (M/c). TMoaa-
raes, UT0 OCHOBHLIE MACCHAN AAITHLIK, X4pakTepray-
FOLLME CHORCTHE PACCMATPHRAEMOIO BELECTEY W 1AL
MEHHOTO NOTOKA, OMPeASALik rA0DansHo, 3aTeM nponc-
XOAMT HHHLHAARIALMA BHYTPEHHEX (e oM entbix, Heod-
EOAMMBEX AAH DAGOTL AATORWTMA.

Mpn pewerd ypasied s (1) ssnoanserca ofipane-
HHe K nopnporpasyas GRo, GM, GMe, GL, 5C, 8 koro-
PLIX ONPEABARIOTCH IHAYLHMA: HAOTHOCTH, BAIKOCTH
NOTOKS TEMACHOCHTEAS IIPH JaAAHHOR TeMueparype,
scaa PenoasAca, TENACHDOBOANDCTH, TCHAGEMEOCTH.

NocABAOBATEABHOC TS BLINOANEHHA TIOATPOTRAM M
DPU cocTouT 8 casAyTOniem:

1. BusineareTcs nyTh |, npofAeHusi sacTHiei va
TEKYLLHE MOMEIT 1

2. DUEeHWBASTCH AAMHA 30HE peakupn (dr). Ecan pan-
HA 30HKL peakiud B 1.7 pas Goasiue AHaMeTpa peakTopa,
TO NPH YCADBHAK: ) pABEHCTHA PACCTONHKA, TPOHARH-
HOTO SACTHHEH |, ANDHE DeAKIHOHHOG 3001 2 ¢ 6} Tu:rl'; -
BHITHCARETCH TAOILAAL B (y HKIHM DACTIPEASARIHA YAC-

SOEZ UEH) E o NMHLIIE MHRAYH MATING ‘

FAMETIIONMMYI W AN 104 0 HATYN
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Puc. 1 BAOK-CXEMA NPOrpaMsL BICTETA XAPAKTEPHCTHE NPOLECTA TENAD- Il MACTONEPRINOCE

THIL MO FPAHYACMOTRHYCCKOMY COCTaRy. ECAH e Ha
BEXOAL I PEAKIHOHHON I0HB PE3YALTATH HE YADRAST-
BOPHEYT HYRITLIM KPHTEDHIM, TO TPOHAROANTCR AHAAOTHY-
HLHT PACYET AAH YACTHLL AMAMeTRoM G0ALLLE Ha 1 MEM.

3. Mpr ADCTHRCHHE MAKCHMAALHOND IHaYeNHA pa-
AMYTA HACTHI 00pataTHBaeMOro MaTepHasa, DpoRCKo-
ANT HIMEHEHHE HAYAALILIX AAHHBIX AN IIOTOKRA TEMAGHO-
CHTEAN B HPEACASY OT MHEHHMAALIIOND AD MAKCHMAABHOID
SHEMCHFH M0 CKOPOCTH. AHAADTHYMHO BapeHPYyeTCl W
TEMIEPATypa I0TOKA,

4. Agaee HIMEHARTCA AAHHA PeaKLHONHON 30HE A
MAKCHMAALHO BOAMOMHOA © IHAFOM B OAHH CAHNTHMOTRH,
HLAars 1 — 3 noRTopaioTe.

Hafiaenoe MAKCHMAaABHOE IHAYCHHE HWHTETPAAS
(PyHEIRA PACOPEASASHIA, OIHAYACT, IT0 TIPH AGHIELX
CROPOCTAX, TEMIEPATYPE HOTOKA TEMADHOCHTEAH H AAH-

HEl PEAKIHOHHOR 30HN BOIMOMHA HAHGOARE DOAHASN
nepepalioTka RemecTa DPH ONPeARARHLX TOXHMIRC-
KHX YCADHHAX.

Anaami peAYALTATOR PACHETd PACHPEATACHHA TEMITE-
PATYPER N0 PAAHYCY THEPAOH YACTHIK NOIBOARET CAR-
AdTh fAEM KMIIHE BhIROARL. C YHMEHBUIEHHEM AHaMETRa
HACTHIR YMEHBILAETCH TEMICPATYPHMEA IMPAAHEHT 10 o0
paamycy. Tak, AAs HACTHIL PAAMYCOM B 5 MKM UPH Ha4aAL-
HoH TeMnepaType S000 K pasnocTs MeXAY TeMnepary-
POA NOBEPXHOCTH W LEHTPA MOMET AOCTHraTh 1800 K.
Mo Mepe DPOASARHTEARHOCTH HarpeDa MPaAHeHT TeMITE-
PATYPL NOCTENEHHO yMeHLIaeTcd. Brpanuunanne
TEMIEPATYPEL AAS YACTHI GOALILE D AMAMETRS PoUC-
XOAHT FOPasa0 Mepsernee. Tar, AAd HacTi AaMeTpoM
20 MEM 3710 BpeMA paBro 1,5-1077 ¢, a pgan wacTii aua-
meTponM Goaee 50 MM — 6107 'c. Cacaonateabiio, HeAbIsE




lipeHefperars pagHasLiLIM TRAAHCIITOM TeMIICRATY],
TaK RAK 3T0 NPHBOAHT K 3HAMHTEABHIM NOrPellHOCTHM
B ONPEARARHHE BPEMEHH HX NPOTPe BAHKA AD 3aAaHHELX
TeMueparyp (Ao 809%).

Hes nuie HavAALTIAR TeMISPATY DA TENAOHOCHTEAR,
TeM GOALIE PATHIFIA MEAAY TEMIEPATY PAMH 1 POrpeEba
HACTHIL MEAKMX U KpynHex thpakuai. Tak, nanpusep,
MPH HAYAALIOTA TEMIIEPaTYPe TENATHOCHTEAR T = 3000 K
SACTHILA NOAHAMCIRPCHOM MATCRHAAL PAIMEDOM 5 MKEM,
OpPH AAHHC DCAKIHONITON 3o 0.5 MeTpa M CROpocTH
norora 100 m/c warpepaetcs Ao T=2128 K, a vacruua
100 MEM, — ToALKO A0 1684 K. TIpiaes spema nporpena
MEARHK HACTHI TPHGANINTEARHO Ha ABA OPAARA MEeHL-
e BPEMEHH NTPONPesa KPpynnLEx 4acTn,

Coraacio PacHeram, A ADCTHRCHRA TeMIepaTyp
PAsACHEHHH IHPKOHA HA COCTABAHIILLAE £ ORECALL
(Zr0, 1 Si0y) 2200 4 2500 K, mponece cAEAYCT IPOBOAHTH
MPH AAHHE DEAKITHONHOR 300 0,7 M, CKOPOCTH NOTDKA
45 m/ic cTemneparypon 4800 K.
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A. I. MUXAHINOB

O MCHMH roCy fapCTEEHHBIN
TEXHWIYECKHH YHMBEPCHTET

BOMPOCHI OBPA3OBAHMA
OKCHO OB A30OTA
MPU COKUIAHUMU TA30OOBPA3HbIX

MU YHAKMX TOMNMB

PaccmoTpensl nonpockl 06paIoBalHa OKCHAOE mrlmﬂtﬂpﬁm.ﬁ&mu TOMNMEa,
HINOMEHHLIE B OTENECTBEHHON W 3apyBention NHTepaType 3anocnegHwe roget,

Kniouessie cnosa: ropete, OKCHAL A30Ta, TEPMHYMECHHA, GhICTDSIN, TONNHENKIN,

KpynHeiinuyMm 3arpAIHRTeAs Ml atmocthephl ABAT-
IOTER TROAYETE CrOPaliMa TenmADih X AACKTPHYOCKHX
CTaHEA 1 koTeannuy |1, 2], MNpu coaranmg oprains-
MECKMX TOIARE B aTMOCEpY € ARMOBRIMH Fa3amMu KO-
ACHE Nofapaet GoALNoe KOARYECTBO TOKCHYHEYX Be-
WeCTH, TAKHX Kak OKCHARI a30Ta W CepLl, 30A4 B T.A,
B sacronmes spess n renaosvepreTure Pocowy Anan
NPUPOAHOMD Fana W Masyra cocrananer Goaee 73 % ot
BOETD CRHTBEMOI0 OPraHHYCCROTO TOTIAMEAE,

OCHOBHBIM TOKCHYHLM KOMIIOHEHTOM, 0Bpasyio-
IIHMCH DPH CHATaHHH NPHPOAHOM Ta3a v MaIyTa nmon-
KaX NapPonkK M ROACTPOANILIY KOTADH, HBASTIITCA ORCHAR
asoTa NO L ORCHALL 87078 DKAIBIBAKT HCTATHRHOE BOY-
ACHETHHE Ho SADPOREE AMOASR, B JACTHOUTH Ha DPTan
AbiXaHHd. b XOTA KOAMYECTED ORCHADR a30Ta, obpaay-
IHACH COTECTROHHEIM NTYTEM, HAMHOTD NPeRLIaeT
BRIGPOCK OT PRAVALTATOR HEACREUCCKOT AP TEALHOCTH,
HEOGXOAMMO YYHTEIBATL, WO AHTPONIONEHHLIE BEIBPOCH
ODREMAUN 83078 COCPEADTOYRHE B MECTaX X03ARCTREN-
HOR ARATEALHOCTH YeaoRexa, [ToaroMy KoHterTpauny
NO, b ropopckux paionax sMime ecrectmennol tiona-
BOH KOHICITPaLHH.

TTpH Caurannm OprasMMrCKHX TOIAKE B TOMKAX KOT-
ADE 83007, COARPRANLMIAECH B TOTAHBE BOJAYXE, B3anuMo-
ABRCTEYH C KHCAOPUADM, OOPA3YeT OKCHAR: NO =NO+

+NO AN, O, Ocuosnas agoan oGpasomaminimxcy B IpoAYK-
TAX CrOpaHHA NAPORLIX ¥ BOAOIDERHLX KoTAOs NO,
(95...99 %) NPHXOAHTCA HA MOHOOKCHA [0KCHA) a30Ta NO,
Auokcua NO, u remuokcHp, N,O asora ofipasyorca B
IHAUHTEABHO MEHLITHY KOAMUECTBAX.

OHpasoBaliue MOHOOKCHAR [OKCHAA) 870Ta TIPH CHH-
FaHHH OPTaHHYEC KHX TOIAHD MPOMCXOAMT KaK 34 cyoT
ORHCACHHA 43074 BO3AYXA N, TAK M 34 CYUT ORMCACHHA
A3074, COAEpRAILErocd B ronanse. B HacToRNee npema
HIBECTHRE TPH MEXAHHIMA, 10 KOTOPLIM [IPOHCXOANT of-
PAZOBAHHE OKCHADR A30Ta; TEPMHNMCCERR, GhCTPLE M
rouamuBiL. Tpu ofpasoBalvy TepMHNECKME # GcT-
peiX NO — HCTOYHHEOM A307T4 HBASETCH BOJAYX, 4 B
CAyuar 00paloBaHy TONARBIEX NO a10TcoaspRalpe
COCTABAMIGILME TOTAHEA,

Mexarnam o0paloBaliis TePMEMCCKHE DECHADE A30Ta
Gria npearoxen A, B, JeAbAOBHYEM H BRAKMAET CACAY-
MO PeaRI:

O+N, >NO+N,
N+O, 5 NO+O,

MoapHee ol ORA ADTIOAHEH PeARITHER aTOMARHONG
AJ0Ta C THADOECHAOM W NOAYHHA HAQGRAHHE pacuipen-
HOro Mexannama 1, B, 3eanponmia;
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o
(¥5 )

IHHITINOHUMYIN W THIOEE IOHAITIY N

4002 ) € o NAHLDSE HIRHKAYH MHIDHD

.
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MARAHOCTFOENHE W MALMAORIAREWT

OH+N —» NO+H,

Peakunn oGpasonanms TepMudeckink NO xapakTepu-
VIOTCA BLICOKOH JHeprueil aKrusanuy, nosromy oGpa-
FOBEAHAC ORCHADR a30Ta HPOMCEXOAHT B OfAACTH BEICOKHY
TeMnepatyp, npessinaouay 1800 K. Koauerrpauus
TepMudeckux NO AHTEHCHBHO BOIPACTACT OT HakYasa
30N FOPEHKA W ADCTHTSCT HANTOARIIX SHAYC I Hemon-
EPEACTHEHHO 38 30106 MAKCMMAnLIEY TeMIeparyp, Aa-
ACE 1O Aanue (PAKeAd KOHUEHTRAIRA OKCHAQE a30Ta
Npa THYECKH He H3MEHRETUS. BHFWHHHW EOHCTaHT
CROPOCTER KAMACH H3 TPEX PEakUMA NPEACTABACHE B
patome s ANSYS CFX-Solver. Theory Guidens u sairasasr
CAPAYHMILHM f]ﬁpaau_'bl:

k, =[1.B-m"}c,,p[_ @]'
b )

k, =3.0-10".

Ofpazopanme repMuieckr NO onpeasasior CABAY-
HIIHE OCHONHEC Ak TOpL TEMOIePATYPa B 30HE rope-
Hst, KoopepiinenT naburea Bo3ayXa 1 spest npeSpBa-
HHH IIPDA}'I{TGH Cropaiii B 30HE BhICORHX ‘I'F.!‘i'h'l'\l'lii"j!:l‘-il'ljlI P-
KoaRdecTso 3rorn KoMIoHeHTa St ihermear CTPEACARETCS
Il P TTHEM:

S et atermal = Ww-“m:mr[DINz I-

— L

rae W, — morekyaapnas macca TepMEgeckoro NG, [0,
[MV,] — MOARIIE KORIEHTRPAIAY KHCADPOAA W A30Ta,

HeeaeaDBatis 00 CRMPaHHIG Y EACROADPOAHKLX TOT-
AME, HpoBeaciide Penusopon | 1], nokazaau, 9410 Bo
(IpONTe NAGMEHN 34 BECEME KOPOTEHEA NpOMeRYTOR
BPEMOHH TPOWCXOART ODPaloRanMe OKCHADE A30Ta no
MEXSHHAMY, OTAHSHOMY OT npepacxentors A, B 3ean-
Aonpves, OGHapyseninil oxeua, a30Ta Ghia Haipan
GRICTpPEIM H3-38 ADCTATOUHO GOARIIOA CKOPUCTH ero of-
PdIOBAHMA B KOPHesOR 4acTi pakeaa. [pu 21oM BGAmIH
A0HL TOREHHA HaDAAIANCh 3HAMHTEALHLS KOAMUCCTRA
UMansas nopoposd HON, sTo ofsaciaeros peardposa-
LM wm.u_-x-,rupuum aiorac YrACROAODOAH R MH paam-
KAAAMM:

CH+N, - HCN+N,
HON+O, 2 NO+ ..,

Peakuun obpazosanus GROTPRX okcHann NO npo-
TRKAIOT AOCTATOUNO IHePrHYHD TP TeMlIepaTypax
1200... 1600 K, koraa obpaioBaiine To P MHUeCKHX OKCHADH
aiomra IPAKTHYECKN He HPOHCKXOANT.

Koawtectio 31oro KoMnonewra S, . onpeae-
AACTCH BLIPAMCEHHEM COFAACHD aﬁNSVﬁﬁx-SnImr
Theory Guides:

Wy’
S'ur.' e IFHJ'*H ID! ]Ir: [H: ]FHR!{F] .

Y£T

el

=-'l'l"a.|rr|.ru,|1.I ﬂx!’] l:- T-‘lprrnral

rae W w W, ofosnavalor Moaspriie macest NO g
emecn, A, — yican Appennyca. [puseaennse op-
MYALIAAT BEYHCASHHA CROPOCTEH PEar I TPHME HHME
TOALKO K ABMUHAPDHEIM Tedanuas, B ryplysenTumx
CHETEMAX KOACDIHHA NADAMETPOR MOTYT ORA8TL AUMH-
HHPYRHIES RAHAHHE HA CROPOCTL (DOPMUA poBaimg NO,

B 3T0OM CAYHae AAT PACTETOE HCIOALIYKITCH CTATHCTH-
HEeCKHE MOTOALL,

Apas DEICTPRIX GKCHAOB a30Ta B CyMMapHoM Blipo-
ce NO,, 0Bpanyionmxcs B JHEPreTHUSCKHY KOTAAX, Ho-
AHAYMTRARHA W, KAK NPARKAD, He npessmaer 10,15 %.
OAHAKO B KOTAGX MAADH MOUTHOCTH C CyMMapiiamM Bhl-
Gpocom NO 5..100 ppm poas ORCTPRX OKCHADE a30T4
MOMET ROIPACTH AD 30, 500%,

AJOTCOAEPALTHE KOMIOHEHTE] AUAKHX TOITANH H1-
ARIITCH HETOMHHKOM GOpasoBal e TOMAHDILIX OKCHADR
asora. Bouay TOro 9mo SHepria AMCCOHAaliiH CHESeR
N=NB 2.4 pasa HpeBOCXOAHT JHERIHEG ARCCOUIMAIHA
cagaed C—N u N—H, a30TCOAPPRALIIHE KOMIIOHEHTR
TONAHEBA ACTHE NEPEXOAAT B NO, YoM MOABKYARDHLLA
8307 BOAAYNA. OGpasoBauHe TONAHBHEX OKCHAOR 3907
MPOMCXOAMT DM HEAMYHH B 30HE DEAK LMK AGCTATOYHOTD
KOAHYECTBE KHCAOPOAS y¥e NpH TeMmMueparypax
850...1100 K.

Mexarnam obpasonaius TONAHRHEX NO a0 komia
ie wayrien, Coraacho ombEITHBM AGHHLIM, GCHORoe ofipa-
JOBAHUE TOIAHNHEIX NO NPOHCKOANT HA YHACTES Hbl1'U-
PaHEH ABTYHHX, Z70 CEN3AN0 C TeM, 9T0 aloTCopep-
AalllHe KOMIOHEHTH TOMAHB NCpeA MOmasaTHeM | AOHY
POPCHHAA NOARSDTAKITCH TEPMHYCCKOMY DAaIACEEHHIO.
OGpalonalnie TONAHBHLEX OKCHAOR 30T [IpOHCXOANT
B OCHOBHOM HE CTAAMH RETOPAHWH ASTYUHX 34 CYoT
A3I0TCOARPHGIHE COBARHEHN A C MAAOH MOAPKVARDHORN
Maceoi, Takux kak NH,, HCN, CN,

KPQH& TOr, HA HbIXOA TOIAHBHLIX OKCHMAOR a3oTa
JAMOTHOC DAMAHHE ORAMLBACT COCTAR CRHIAEMOra
TOIMAHBA.

MpH cARHTaHAR TPHPOAHOTD rdda TOMARBHELA OKCHA,
A30Ta, CCTRCTBOHHD, OTCYyTCTHYRT, OAHAKO B MOPHMHK
TEXHHYMECKMY PASAN KOHLEHTDALMS NpHMeced, coaepm-
LIHX CHAIATIHLA 4307, MORET AGCTHRGTL 0, 1 %, Cxuranne
TAKHX 8308 HPHEEAST K 00DaInsaHHIo TONAHBHELY, VO,

Coaspraiue a30Ta B Masyre JaBMCHT Kak 0T Mapki
HedyrH, 13 KOTOPOR HOAYNEH MASYT, TaK H 0T ocnfeHoc-
TEA TEXHOAOIHYOCHOMT Nnpouscea NpoONINOACTRG MAdyTA.
B DOALIMIICTBE MA3YTOR, CHRHIIEMBIX HA DACKTDO-
CTAHNHAX PocchM, ADAR a30Ta cocTanageT 0,25...0,35 %
MACCHI TOMAHMBA,

Tps Tpaasiiomitom (hareALInM CHRUEAHMH TOMAKDL
B TONKAX MAPOBLIX M BOADIPCIIIL X KOTAOH KONICHTRA-
LHH AHOKCHAG a3cma NOTIO CPaBHEHHIO C MOHOOKCHADM
d30Ta, Kak IIPaBrAT, MaAl M, COTAICHD GIETHRIM AaHHLIM,
ofikyno cocrasamor ot 0.7 Ao 20...30 ppm,

IECMEPUMEHTAALHME M PACOETILG WECADAOBAHUE
BRI ABHAH, TTO O0PaI0naHME AHDKCHAA A30Ta IPOHCXOANT
B ABYX 30HAX! TPeAlAGMEHHON H NOCARIABMOHHORN,
Ofipasopasiinitcs n nepuoil soHe NO, noasocTED padia-
raeres, BTo e ppems GucTpos nepeMe iiinanme rops-
YHX M XOADANKX O0AACTER B TYPOYVACHTHOM AGMOITN
MOUKET CIOAATE YCADBHA AAH DRICTPOIO 34MODAXKHBAHKA
NO,, uTo NPHBOAKT K NOSBACHH G SHAYHTEARHMY KOH-
IEHTPaHi AMOKCHAA 43074 B XOADAHEIX 30HAX IOTOKA.,
OGpaszonanae NO,R nOCARITAGMEHHOR 301E NPOMCXDANT
B BEDXHER YaCTH TONKH B MOPHIOHTAARHOM FRIOXOAD
s TeMaepatTy pe Goandte 900.., 1000 K,

Pemuokcup asora N, O, ofipasyiowaiica » npoyecece
CHHIEHMH TONAME, ABAHSTCH KPATEOBPEMEHITLIM NTpOMe-
AYTOUHEM BEIECTROM H NPAKTHYSCKH OTCYTCTAYOT 0
YXOAMUIMX TA3AX HAPOBLIX M BOAOUPERILIN KOTADE,

B HacTOsIee BPEMA AAH HOARBASHHA OKCHADE 33073
MOTYT BEITE HENOALIOBAHE MEPOTPHITHA Ha PaIHBIX
FTANAX TEXHOADTHMECKOID MPOILECCE; 1A CTAANN IOATD-
TORKH TONAHBA, 118 CTAAMM CHEIRITAT TOMARBA M Ha CTA-
AHM OXABMACTIHA POAYETOR CTORAHHA,

AAA TAIOMAZYTHEIX KOTAOB Ha CTAAMH TOAIOTORKH
TONAHEBES BOAMOMHO NPHMEHEHAS TOALKD B COROTTEMITE-



PATYPHOIO NOAOFPeRA MA3YTA. IKCHEPHMEHTAABHELE
HECABADBAHMS NMOKAIAAH, YTO HPH MDEABAPHTCALIIOM
HOAUIPERE MadyTa oo 250 "C cen e KOHUeIrTpaHH
NO_ pocTrraer 40 % no cpaBHeHAIO © HOPMAABHON TeM-
neparypoit nogorpesa — 130°C. Tpx noporpese MasyTa
A0 170 °C, HaoBopaT, MPOHCXOAHT YBCANYEIIHE BRIXOAE
NO,. Jro cessano ¢ Tem, 9T0 NpH NoADIpese Ma3yTa
IPOHCXOAET HHTEHCHDMKAIEA OTO IOpeHHsI — YReAHye-
HHE TEMIOEPATY P H YMPHBIIEHAE BRpeMenH npebLipannn
#30HE ropeiud. OueBHARD, YTO MPH RO3PACcCTANHK Koli-
LenTpanH NO,| NPeBasp yionias dBASETon VIeAH e e
TCMICPATY Db, o IPH CHOMMCHAN — YMEULLIONHE BpemMe-
HH PeOBBAHW.

B nacronmes npeMa paspaboTalo HeCKOALKD METO-
ADHE TTOAARAPHHA OKC HADR A30Ta Ha CTaAuM Y A AR HHA
NPoAYKTOR cropanus [1]. Hauboaoe nepeneKTHEHLIMK
HEPHIHANLD CEACKTHBHOP RATAAHTHYSCKOE BOCCTAHOR-
ACHHE OKCHACE a307Ta aMMHAKOM Ha KaTasR3aTopax
(CKB) M ceApRTHRHOB HEKATAAMTHYECKDE BOCCTAHDRAR-
HHE OKCHADE 830Ta amyuakom (CHKB). Creneds ouner-
ik CHKB cocrapanet 50...60 %, a CKB — ceime 90 %,
AAHHEIE TEXHOAOTIH B CESEH € X BRICOKOR CIOMMOCTLIO
PadpalaThiBaRYFCH TAGRHEIM 0fpasom npHMeHHTeARHO
K HapOBLIM KOTASM BOALIIGH MOITHOCTH, B IERBEYIO Oe-
PEAL TTEACYTOALHBIM, AAR KOTODRX PEAAMIAIMNS TOXHO-
ADFHHRCKHX METOADN NOAIHARHMA COPAIOBIHNH OKCHADR
43074 B nponecoe CHHNGHHY TOMAHE CTAARHBASTCH ©
HaHGOALITHMH TPYAHOCTHMH,

Haufioaniee npamMenende npe HCNOALIOBAHNN B
RauECTHE TONARBA NPHPOAHONO Fasa i MA3yTa HALLAH
MOTOAR CHHACHH BLOPOCOE DKCHADRE 33074 Ha CTAAHA
CHHTSHME TOMANBA, 2o ofBACHARTCA TEM, 9TO Ha dak-
TOPEL OUPEASASTIOIAEG BHIXO0A OKCHADR 830Ta (TeMiiepa-
TYPa B 30HC ropetini, koadqdmnuenT nafiTea noaayxa
H BReMS NPeGKBANHA TPOAYKTOB CIOpANA B 30HD
BHCOKHY TCMIIEPATYP), ACTKO OKG3LIBATE BAMAHKE pas-
AHUNEIMH TEXHOADIHYECKHMEA [BHYTRPHTONOMHLIM M)
MEPONEHATHAMH, ADBHRANCH TEM CAMBIM CYIIGCTREHITONT
CHHMREHNA BEX0Aa NO . Ha paniiil moMesT sakonacm
GOARNOR ONLIT BHEADE HIS HOAGGITBIX MEPOUPHATHA Ha
PAIAHNITLIY FA30MATYTIILIX KOTAGK, 3TH MeTOARL UTANYA-
10TPCA N0 CNOcolas BOIASRCTEMA Ha MeXaduam obpazona-
HES N o HMe1oT pazananyio ek THEHOCTE,

Oaniny 13 nauboaes pacnpocTPaHeHHLIE W AETKD
PEAAHIYOMLIX DEKHMHEY MODOMRHATHA, HATPARASHHL K
Hi YMEULUeHHE BHMOPOCOR OKCHADE 830TH, AHANETCH
cHrHenne nibWTKa BOJAYXA B TONKe. B peayawrare
YMCHLUIEHHA COACDABHHA KHCAOPOoAA Bthakeas IpoKe
XOAHT HOAARATHHE ODPALONIHIA KaK TeRMHYECKHE, TAK
W TONAMBHEIY. NO | W H03TOMY AAHHOE MOpONPUATHE
MOBET GldTh IPHMEHEHO PP CHUFEHIR AJOGRX BUAOR
OPPdHHYECKOIND TOMAHRBA,

Ciats v HanGoaee SheRTHEHX TEXHOADTIN e -
EHX MEDOTIPHSITHE ARASCTCE DEUMPK Y ASLMS HPOAYKTOR
cropadus. Booa rasowr POUMPEYAHLMH B TONOMHYH)
Kamepy ODecTey HuseT CHIDKEHUE TeMIepaTy prl thakeaa
W BLIPARHHBAHHE TEMIEPATY paux noaefl, Koaddwmmernr
HADLITEA BOSAYXE B Falax PeHMPRYASIHE 93 caeT npu-
COCOR XOADAHDIO DOAAYXA 1O r.-rammuy TPAKTY KOTAQ
BLILE, HeM B TOIOMHOR Kamepe. ToaTomy 1ps HenoAksn-
BAHHH PEUHPEYASUMA H30KTRH BO3AYXA B 30HE AKTHE-
HOPD POPEHHR HECKOALKO BoapactanoT, TIpu atoM, op-
HBKO, 34 CYeT PasbaRACHHA HHODTHLIMM DPOAYKTAMH
CTORARMS PEAABIBIE KONLCTTTPALLMI KHEADDOAL K TOI-
AHBA O 30HE PedakKiWH ymensinaoTes, B peayarrare
HPOHCKOART HHTEHCHRHOS NOAABAEHHE OOpPaIORAHHA
TEPMUMECKHY ORCHADR a30Ta. BrXoa #e ToiAWBHLEX
NO, cHERACTCH NEIHAUHTEARHD — TOALKO Gadroaapa
CHHASHHIO ACRCTBYIOUINX KonuenTpanui. Mosromy
MpepeRT CHEE e HnS BLIXOAG ORCHAOR 8307Ta NP OPraHn-

JAUHE PEIMPEYASLN FA300 NPH NPOYHE DABHEY YCAG-
BHAX, KaK NPABMAD, HECKOALKO BLILIE MPH CRHIEGHHH
NPHPOANDID Fa3a, 9eM Ny cauradnm maayra, Buacro-
Aiee BpeMi BoALUTHHCTHO ASHCTRYIONHY H BOE HOBLID
FAJOMATYTHIE KOTAL HCIOALIYIOT DELHPEYARLHIO 1L KA
HEeCTHe 3gUPEKTHBIONO BHYTPHTONOYHOND MEPOTTRHT TN,

AAd cAydan, KOTAS KOAMYECTBO AOCTYTTHOR KHCAD-
POAA HEADCTATOMHO, TTODK OKHCAHTL BCE TONAWEBO,
HADKITOYHOR TOMAMRBO MOXET IPHBCCTH K COKPaLie IO
NO [«ANSYS CFX-Solver. Theory Guiden):

N+ r,.FueI-u-%N! +V CO, v, H, O

It

B igeaom, sro ofmes npeacrasaenme, Ho ovennano,
HTO YHEAHDEHHE ADAY DEHPEYAHLHA TPHBOAMT K ¥MEHL-
weHHIO BROPOoCos NO |, 0ARaK0 CYIecTREHHOE NOAARAS-
HAEe ohpasnBaiii OKCHADE A307T4 HMPET MECTO B DCHOR-
HOM NPpW NOAAYE MA308 PeIHPEYAHLHH B KOARYCCTHD
20...22 %. Aaanuefinee NopsUeHEE CTENCHH pe LHpKY-
AMLIE 11 PHAOAHTEK HG:{Hd‘Ju'l'EALHﬂM]FMﬂMHH'IWIGM i
CHHAEHHIO BEXOAG VO,

PaccmoTpim TEXHHHECKHE BOTPOCK CHAMEHHA Bid-
Gpoconokeuaor azora [1], OarHY K3 BOIMOAIILIX 1y Ted
YMENLUEHNE BRIGPOEOD ABTTION COSAMMOITH TPH CHH-
TAHKH HPHPOAHOTO F338 M Md3 yTa ARAACTCA BIPEICK BASTH
B 30HY TOPeHs. Bphick BASIH B RHAR ROAKI HAK BOARNHOM
napa noAAHRARET B OCHOBHOM O0PAnBRaAHNE TEDPMUYCC KN
DERCHADH A20Ta B B AAYHTEALHO MEHLIUCH CTe 61K BAK-
ACT Hd BEIXOA TOMAHBHEIX NO. [To3ToMY BIPBICK BASIH
HCUOALIYCTCH B EMAE LIPHPOADCX DAHHOTD MepONPHATHS
TOALKO [TPH CHUTEHIH Fa3a i MaayTa,

Moparserve oGpasosann NO NPOHCKOART B PeAyAL-
TATE CHWRSHWA TEMITC PATYPLI B 30HE FOPeIHE TOMAMBA
i pasGapareHus ARRCTRYIOUMK KOUUCHTRAIHA pedre-
TOB. MNpHyer nepREA GEakTop HMeeT MPeBAAHPYIOLED
BAHAHHE HA YMEHBINeHHE 0OpatoBaTH GKCHADE A30TA,
MoaroMy AAR AncTHReHIN BasAyY e sthipera spuck
BAAH CACAYDT OCY IECTHEANTL HENOCPeACTECIN B AADO
rOpeiHa (TaK Ha3bBAE MBI AOKAALM LR AGIHDORAHH KR
BIPLICK), OYeBHAND, 4TO CHHAReHHe BRfipocon NO npy
NOAAUE B 30HY 8K THEHOND NODEHHE BOAK GYAST 3aMOTHO
BBILIE 34 CHeT CKPRITOH TEMAGTIE NApoo0pa3onanu, Yem
IpH MoAQYME TAKOrD #e KOAHYECTRA 11 apa. npﬂ FIOM
HeOOXOAMMO COECTIEYH TS OCHOBHOE HCIIAPEHHE KAITEAL
BOAK HENOCPEACTEEHHO B 30HE MAKCHMAARHEIX TOM-
neparyp. C 3T0M 1eAKIO AAR HOASYH BOAR HCIOALIYIOTCH
thopcyHKR ¢ Boace TPYGRIM PACTIAOM, O0eCneyHBAIOTTHE
AHAMETP DOASHEX RaNeaL nAManasore 120, 280 Mem,

Oarnm 1 nanboaee apeKTHRHEX H YHHBEPCAAL-
HEIX TEXHOAOIHYECKMX MEPOTTPHATHA, NOAGBAAIOIHX
IMHCCHID OKCHADN G30Ta P CMHUTAGHHN BCOX BUADR
TOOAHBA, ARARETCH ABYXCTYIEHTATOR CHRMralHe. Apyx-
CTYMCHYATHM HAIRIBAETCN TaKOW HeTPasHLMOHHEIH
€NOcol CHUIEHHA TOTIANE, KOTAA HEPe3 OCHOBILIE TOPEA-
KM B TOMOYHYI) KAMEPY NOAASTCH TONAHBO C HEADCTAT-
KOM BO3AYXA [(<1), a ocTasntas (HeoOXoANMAR AAs
NOAHOMD CTOPAHHE TOIAHDA] HACTE BOIAYXA NOAZETCH
ABACE 110 (aKeAy YePed CRElHAALHELE COTIAS, LILAMIYLL HAH
OTRARMEHHRE N0 TODAHEY TOPCAKH BEPXHHX HPYCOR,
Tarkuy 0GpazoM, OCHOBHON DPHHIHT PeasHIaHm cTy-
MEHYATOIT CHHFAHEA JAKAIYASTON B NPOCTPAHCTEEH-
HOM Padaeariin b offbeMe TONoOYHOR KaMep Anyx oc-
HOBHLIX NPOUECCOB (CTYISHER|, BAHRIONAX Ha ofGpaso-
BAHHE OKCHACE a30Ta B thakeae;

= BOCTIAAMEHEHHE M Cropalie ofHoRHOH YaoTE To0-
AUBA B CREAR C HEADCTATROM KHCAODOAa (DOLMHO npy
ﬂhlll g H'E"'n‘gﬁ':

= NOAaYd OCTABUIENOCH ROAAYXA (Kak TMpaBHAD,
A= 15.25%), CMEIIEHME © ITPOAYKTAMM CTOPaNHA W3

6002 iF) © i BHHID3E BNHRYE BAEIND ‘
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IRPEOR CTYDCHK ¥ AOTODAHME TOUAHBOBOIAYIIHON
CMECH,

YuedbieHue H3GLTEA BO3AYRA HA HAMAARHOM YHacT-
ke hakesa ofecnednpaeT CHHMEHHE BEIXOAS TEPMH-
HECKHE M TOMAHBHELX OKCHADR 43074 34 CUET HEADCTATEA
chobBoaHoro kncaoposd. Bo aTopofl crynenn noAanacitie
obpasosanus NO, NPOMCXOAMT BCABACTRIE HHIKOTO
YPOBHA MaKCHMAALHBLX TEMICPATYP B (hakeas Ha CragHi
ADHHranAs,

OGweh npofaemofil AN BCEX CXEM OpPraHu3aiHn
M!['.":CT}FHGH‘IETUI'D CHHUIAHWA ARARCTCA ofecneyeHHe
KAHSCTREHHOMD NePEMOITHBAHMA NOASHAEMOLD BO 0~
PYIO CTYNEHL ROZAYXE C TPOAYKTAMM HETIOAHDID CITPE-
HMH HA NEPHOR CTYIEHH AAR MREAYTIPERARHEA HOADDKOTA
Tonauea. [pn orom 9em ayvine OpraHasyeTes NoAMeH-
BAHME DTORPHYHOND HUIAYXA B OCHOBHOR hakes, Teém
IHAMNTEARHER BOIARACTEHE CTYTIEHYATORD CRMIaHBA Ha
BhIXOA ORCHACE a30Ta, 3Ta npofiaema peinaeTod 3a cueT
PALHOHAALHOTD BRGOPE MOCTA YOTAHORKH COMeA H CKO-
POCTI NOASMM BOIAYITHOTD AYThSL

K HACTOSIUeMY BReMEeHH HakoAeH GOARIIOH OMRT
NPOMBITASHIGTND HCHOALIOBAHWA ABYXCTYTIEHYATOID
CHUNAHHA Hd PA3AHYHLIX KOTAAX, B 3aprcHMocTH oT
HHAL CHHTBEMOM TOHAHRA, cClIocoba B YCADRMA peasn3a-
HHEH CHHACHHE THGpocos NO | AAR ASITHOTO BHYTDHTO-
NOYHON MEPONPHTTHR MOKST AOCTHrETE 01 1525 % A0
40,50 % Ho NLACYTOARHEIX # AD 60...75 % wa raaoma-

UHdopmaums

IYTHRX KOTAGX. ITOADCTATOMHO FACTO IOIBOAHET Y ADH-
AETBOPHTE ASRCTBYIONIHE HOPMATHER 10 BROPOCaM HAR
CYILECTBEHAO YMEHBITHTH OCTROTY ARHHOH npofaeMul,
MAADTORCHYHIE MOPEAKH EBAMIOTCH OAHWM H 1HAK-
Goace NEPCIEKTHBHLIY MEDOIPHATHA, CHMAIIONMY k-
Gpochl OKCHADE azoTa, Mx AeRCTEHE OCHOBEHD HA CHH-
HEHMH MAKCHMAALHOH TEMOEPATYPL H 3aMEAACTTHOM
CMEUICHEH BOJAYRA € TONAHROM, W0 ADCTHIAETCA 34 CYeT
KOHCTPYELHE ropeaky. [MpuMeneine MasoToRcH T HLLY
rOpPeADK CHICRACT DLIX0A OKCHADE azora Ha 30...60 % u
HE NTPUBOANT K POCTY SKCIAYETALHOHHEX PACKOALE,

Eubanorpadmieck il crmcoK

L Pocankon [LE., Jaxmpos M.AC HecTexnomerpreceoe cmm-
rAHWE IPHPOAHDTD TAGA W MATYTE 1 TEADBEX AACKTPOCTARIHAY, —
M. M3OM, 2001, — 144 e

T Maimeon AT, OCnond TeOpuH roperio: — M. : M3, 2002, -
136 e,

MHXAHAOB Anapeit Tappbenns, KaHAMAST TEXHIYEC-
KHX H3YK, ADUEHT Karheapn «THADOMeXaHHKa B TpaHc-
MOPTHEE MAlIHHE.,

Appec aaa nepanwess: 644050, r. Omer, np. Mupa, 11,

Crarea nocrynHaa B peaakimis 02,00 2000 r,
B AL T. Muxafiaros

KoHKypC Ha NOAYYeHHE CTHIIEHAHH
DPonpa nMenn Auutsl Bopr

Aoxrop Anwra Bopr (1949 —2003) noceaTHAa CBOK KNIHE HIMEHEHHIO HALIIHX NPeACTABASHHA O
KOMITBIOTEPHBIX TEXHOADIMAX H DOMYARPHIAINE paSoTe! Renmp B chepe uibopMAIHOHHEX TEXHOAOTHI,

Komnauus Google, B pAMKaX MHMUHATHER 110 TPOABHAKEHHIO HASH 1 MHPGBO3ZpeHuA Anwre Bopr,
NPOBOART ROHKYPC Ha DOAYYe HHe cTuneHAnn Qonpa umenn Aunri Bopr, M noAaraesm, aro stor EOHKYPC
CTAHET CTHMYAOM AN A EHIIMH K AKTHBHOMY Y4ACTHIO M HPOSBACHHIO AHAEPCTEE B chepe HHBOPMATHEN
M TEXHOAGTH,

M3 weaa ann, nopaswmx 3aankK, Gyaet otofipana rpynna (sMHaAncTok, n poxoanuy obydeHue Ha
noayMeHue crenenn Gakaranpa, MArHCTPa MAM KAHAMAATA Hayk, B pannoi rpynne GyAyT onpessaeHs

nobeAnTeAl KOHKYpCa, Boe noBeauTesn noAysaT CruneHARIo B paamepe 7000 ERPO [HAM SKBHBAAEHT B
APYTOH BarloTe).

Tpefiosaams K KaHAMAATaM
Foan e
* CTYACHTKA 3-ro MAM CTApMIMX Kypcos ofyuenus Ha NoAYMeHHE cTellen Gakaranpa, HAKM yae

NPOXOAHTE 0OVIeHMEe HA MOAYYEHHE CTeneHH MATHCTPA WAHM KaHAMAATA HAVE (MAH JKBHUBAACHTHON
CTETRHW);

* ODYHAETECH B OANHOM M3 POCCHIICKMX YHHBEPCHTETOR;

* MPOXoAHTE ofyietne B 0GABCTH KOMIBIOTEPHEIX TEXHOAOTHHA, TEOPHH BEMHCAMTEALITON TEXHIKM,
HHPOPMATHEY, METCMATHKH MAM TECHO CBA3AHHBIX ¢ HUMM 0BAACTSX HAYKH,

* HMEETE BEICOKHE [I0KA3aTeAH YCIeBaeMoCTH,

«o MBI OYAEM PAABI PACCMOTDETH Ballly JASBKY.

Moanas urdopmaums npeacTaBaena Ha crpannie hitp://www.google.com/anitaborg-europe. 3asmkm

npunnmaioTea Ao 1 despass 2010 ropa.

Hrmomeiar wnehopseaiunm: www, msol i
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A. T. MUXAMNOB
A. C. POMAHEHKO

OMCKHA rocyfapCTEEHHLIR
TEXHHYECHWH YHMBEDTHTET

OAQ AK «Omcxarperars

CTABMIIM3ALIUA U TYPBY NTU3 ALLUSA
FA30BbIX NOTOKOB B TOINKE

PaccMOTPEHE! TEXHHYE CHHE BONPOCH] OSecneyenHn yCTONMBOCTH tguem & Tonwe. Mpegnara-
HOTCA K YETAHOBKE BHY TPH AAHHOTO NPOCTPAHCTEA TY PEYNHIATOPE ANA MHTEHCHDHKBLIHH KOH-
BEKTHEHbIL SEASHHA M Y BENHYSHMA TENNOREILENEHMA PH CTOPAHMH FA3006DAIHONT H IMMAKOr o

TOMMHE.

Kmouessie cnosa: ropesme, dhaxen, crabunisatop, TypSymHzaTop.

YeroluMBocTh (hakeas b OTHOIEHHA OTPBEBS ¥ TOpe:
AOK, BRIASIOUHE TUIAHBOBOIAYIIHYIO CMech © > |, oBec-
NEHHEAIOT YCTROACTROM CHelMaAkIE X crabHANIaTOpOR
[1, 2]. KoncTpykrinino cTabuAHIATORN MOIYT BRITE
BOTPOCHE HONOCPEACTBEHEO U FOPEARY (HalpHMep, TEAA
AGxo 00TeRaesMol (POPMEL, KoAREsbRe cralHARIA-
TOPKL), UPHMBIKETE K HER [KepaMHYECKHE TYHHEAR,
THIAMHTAIOUHE (PAKCAK CTANHOHADHEIX J8TaALHHKOR)
HAW PACTIGAAraTRCH BTOTTES Ha HEKOTOROM YAAARHHH OT
MOPEAKY (KOPAMEYCCKHE TOPKH, POLTCTEHW, PACCEESTUAR),

Cxema cTalUAMIAUMM DAGMENH FOPEARH (PAKEADM
CTd U HOHADHOMT 3aNdALHOND ‘}f{'Tl'.i[]!:"I CThd NPHBEACHE Ha
PHE, Ta, Hapesioos 370ro MeToAd 3aRHCHT, B CBOID O4e-
PEAL, OT YOTOHYHBOCTH 3anasktoro hakeaa. HanBosee
HINPOKOE DACIPOCTPAICHHE B 124X M KOTARX TOAYUHAK
KEPOMAYCCRHE TYHHEAN LHAHIADHYEECKON, KOMHYECHOH,
HPAMOYTOABHOR HAH BICAERHAHOR hopMe, B TYyRHeAL
LY HO HOCTYTIAeT NOArOTOBACHHAR CMECh r'aja ¢ noa-
AYXOM © HDEMI&PH‘J'E‘!AhHHH NOADIPENnM 1!1!1,‘1-”1-] HAK
e HOTO (B TELAOTCXTIHYCCKHX YOTBHONKAX T3, Kak (pa-
BHAL, HE HOAOrPeRaioT). B puae cayyacsn TYHHEAL TOAR-
KT HaCTHYHO NOATOTOBACHHYID Fa30BOAAYITHYIO CMECh

HAH ASME PAIARALITG TAD W BOIAYX, M TOUAD TYHHEAL KDO-
ME CHOSDD DCHOBHOTD HA3HAYeHHA — cTabHAHIHPOBATh
NAAMA — BEIIIGAHSCT Tll}?FFKFJ,HH cMecHTeAR, B TYHHEAR
MOMHO NOAARATE HE YOTLY POPCAKH MPAMOAMHERHBIN
MOTOK Fa30BO3AYIIHOR CMECH, B KOTOPOR BCe AMHWH
TORd HdPEAACABHE OCH IOPEAKH HAH HMEIOT C Hel He-
Goasol yroa (npu kony3opioM yoTee ), Takue ropea-
KH HHOIAA HATKINAIOT NPAMOCTRYRHWME (pyc, 16, 8, 1],
K 1AM OTHOCHTCA, HANPHMO D, WITKOKIMOHHBLE FOPeAKH
CPeAHEeD AABACHANA, B TYHHEAD MOMHO HOAGRAT: TPEARA-
PHTEARHD 3JAKPYYEHHBIA NOTOK MA30BOIAYIIHON CMECH
FOpeAkH © 3aKRPYTEOH NOTOKA, ARXOAALETO H3 YT,
HACTO HAIEDAIOT BHX PORLIMK.

B kavectne crafuaH3aTopon IASMETH MOCYT HCOOAL-
JOBATLCH PAIAHNHOID POAS PACKAASHHEE Ke PaMHYeCKHE
ﬂﬂHEpKHDC‘I‘H. Ha ROTOPLIE HalTpasARe TCH rﬂ!ﬁﬂﬂﬂ,ﬁ,}’rll-
HEA CMECH, BRIXOASMILAR M YOThA TOPEAKH (FOPKH, pacce-
KATEeAH, CTOANHKH, CTRHKRN, peieTiu u T.11). B arom cay-
YA KCPAMHYECKad NOBePXIOCTD PACIOASIaeTCR R TOITKE

TAK, WTO0BL Be MOMHO ORIAG PACKEAHTL IABMENEM TOR

He ropeakH, paboTamied yoToRuHBD TPH HepDC TaTe
HOAAYKA, TTOCAR PASOTPARA OTHEYIIOPE AD TEMIODATY L,

Puc, 1. Cxemn crafnaninpymngs yerpoficrn:
A = NHAGTHE PAKEA] G = AN APUICCKIE TYWHEAL C BHEI AT LM P C R PR
U= UEANNADNUCCKEE TYHRAAL Bed PACIINPRHNG I — KOINHecknil TY HHCAL; 5 — TOPKA; ¢ — KoAsnenoil cTalwansarop;
W, A = Teas naoxe abrexacyol dopsn (RAnBApnYeCRoE, KOHNeCKoe |

4002 0N T o HMHLSIR WA ARG ‘
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Puc. 3. Aunan pacipeacacnng ckopocted {moaess © Typliy anzatopos)

ADCTATOMIION ANH DOAN HEAITHA "33, KOAHYECTRO BU3AY-
Xa, NOCTYIAHMUEN B PFOPEAKY, YBEAHYHRASTCH AU 3apaH-
HOTG, W IABMA MTPH OTHBE OT YCTLEA MNOPEAKH CTaBHANS#H-
PYETCH Ha NOBERXHOCTH pAcEaseHHor Ao 1000 = 1200 *C
orneynopa [pue. La). CralnanaaTopsl STor THILA OTAR-
HAKYTCH OT APYIHX TOM, 9T PACHNOAOKEHKM Hd HEKOTO-
POM PACCTORMHM OT YCTbH FOPEAKK. HX cTabuARaupy-
Dla% cnocotiocTh HECKOABKO MEHBILE, Y8M Kepami-
UECKNK TYHHEARN,

LIHpokoe npHmMenense noAy i CTalMAN A TORLL B
BHAS TeA TAOX0 o0TeRacMol hopsit (pue, 14 | 11). 3a
FEAOM TADRD ODTEKBOMOR (huPMEL, BEEASHHLIM B IOTOK
FAIOBOAAYIUHON CMECH, 00pasyeTes 30Ma 18 TOPMOMeH-
WO ATHAHEHHA Yactii TIpe coomeTcTBYIoNHY fnone-
PETHLLYE pasMepax c1aliMAnsaTopa o srofl 3ode Boanm-
KAl 00PaTHE e TOKH ITOPDIYHX HPOAYETOR MOpe HHA, T2,
COZNAETCH JOHE PENMPRYARIEH. CAOM rasoposayinioi
EMECH, PACTIOADH CHHBIE Ha FPAITIE © 30H0N DeIHpKY-
ASHTHR, BDOAOTPEHAKT AD TOMIEPATY PR BOCIAAMEHCHHA
H DOAMUTAIT, CTElMAHIMPYH ILAEMA B OCHOBHOM TOTOKE,
Crafmansupyonias cuocofHOCTE TeAa MADKO 0BTeRA-
EMOR (OPME 3ABHCHT 0T 1o thopMn I PAIMEPOR, HAAH-
HHH B PATMEDOH 301K PELHPEYARTIHN, 8 TAK K COCTaRa
CMECH (HeM BANMKE 01l K CTEXHOMOTPHYGCKOMY, TEM Ha-
Agsuee crabuamsanis). Hauboanmed crabuaninpyo-
ued cnocolHocTHIO 00ASAZIOT AMEKH H aite, Casao-

BATEALHO, IPANHABHO CROHUTPYHPOBAHHKIA W Pacnoso-
MeHHRA CTabHAHIATOP B RHAS TeAd ADX0 ofTeKaeMa i
(POPME MOKET HCKAIOYHTH OTPMB HAGMEHH TPH AOCTa-
TOHHO BRMCOKOR CKOPOCTH CMECH, BLIXOAAIEH U3 yCOTL
rOPeAkH. ACCTOMHCTBO 9THXY CTAGHAHIATOPON COCTAR-
AHKYT YITPONIEHHE MOHTEAS W yMEHLIeHRE TadapuTon
raloropeAnYHOrD YCTRPOHCTRA, TAK KaK OTHajaeT Heob-
KOAMMOETS B YOTPORCTHE TyHHeAed, a cTalinaunsatop,
KAK IMTPARKMAD, BCTPAHBAETCH B ROMCTRYELMED POPEAKY.

ITHMH e ADCTOMHCTBAMH 00ABASIOT H KOARIIERK S
cralHAnsaTOpH (PHC. | e), ¥ KOTOPLIX MacTh razonoIAYII-
oM cMecH (o7 5 A0 10 %) oTARARCTCR OT DCHORHOG 110-
TOKE H HATIDARASSTCH HARYRY HE Qeped yoThe, a uepe:y
GoKOBbIE OTBepeTHA 3. DTa UacTL FalonosAYIIHGN cMe-
CH, BEAAA M3 OTBEPCTHI, NONAALET B KOARIEEYIO 110-
AOCTE 4, 0BpasnRaAHIYI0 HAPY MHOR NOREPXHOCTRIO OTHE-
BOPO HACAAKA 2 1 CHelHaALHEM KoAkiom |, Tak kak nao-
IHask NONCROYHON COUNHMA ROABLBRON H{eAM SHauM-
TeALlo G0AbIIE CYMMAPHOM AOULEAN OT8E PCTHA, TO
CROPOCTh CMECH YMEHBILAETCH AQ THAMEHMS, TTPH KOTO-
POM OTPHBE TAAMEHN FE MOXET NPOHI0ATH. Yoroium-
BOC TOPEHHE M838 ¥ KOALLE O0CCTeMHBACT HApEHOE
MOAKMTAINHE BCEA CMECH, NEIXOARLIOH WA YOTHA TOPeAKK
¢ Goanrol ckopocTein. Koawuenwe CTabHAHIATORH
MOTYT KOMUCHOBATHCH C TOPEAKAMM, BRIAAIDIIHMA Fado-
BOZAYTHHYIO CMEch e =02 -1,1,




B pafiore [3] caopAdH BRBOA O IPHCYTCTHHH KOHBEK-
THRNGH COCTaRARIOIER 1 ofiimeM npolecces TENAOTEPE-
noca B ronounoM ofnéMe, KoTopas ADCTHraeT 25 %
[oCTasbHOER HaAYIeHEe |, TToaTomMy BOAMOEHO HCTIGALID-
Wi Th YOTPORCTES, Haolpameinime Ha puc. 1x w13 nray-
FIMHE TOIEM AAH PAIRHTHHE KOHBEKTHRHLIX ABACHHA 11O
B KOHEMHOM HTOPE YHEAHUHBAET EOAMYECTEO AASAMA-
WEHCH TeMAOTH. AdHHE e NPHCNOCOBACHHA BE3 WMBAKT
ApAIEHHE MOTORA TIRH B HYAACHITOM TEY@HHH M (HAH)
BTOPHYHEE TEUCHAS W PadMelIaTon ’ HADE NOTOKA
sanAL ocH. Kpose toro, noaolinuie yerpoficrsa ynean-
RATOT BPEMA I PELBANHA KANAH AMAROID TOIAMBA B CAY-
HaE #I0 HCIOALIOBAHHA.

ARTOPEMH [IPOBEAEH B TOOPETHYECKRE HECARADRAHHA

1 HTOA OGASCTH © HOCNOALIONAHMEM IPOrpavsnl « ANSYSs,
PaccMaTpHEAAOCE TOPEHRE KEAKOPO TOTAMEA, KOO
MOCTYMAAD B TOIKY U BHAS Kanesb, MareMaTHyeckan
MOAEAL — CHCTEME HECTALMOHAPHETX YPaBHeHHN, 3anm-
CAHIRY B YacTHRX Hponssosaix |3]; Hepaapreiriocn
AAR RCEHE CMECH H AAN KARAOTD KOMIIOUOITE, MOMEHTOR,
IHEPTHH,. TAREE YYHTHIHAAMCL DePeMOleHHe KAAN 1
TenAOMEH HA TPAHKUE nocaeaHel [4).
PRIyAETATH PaCUETOR IPHBEARHK Ha puc. 2 (CTalpaprHas
Tonka) u puc. 3 [Tonka ¢ Typhyausaropos). Moeaeayemas
MOARAL — TODHIODHTAALIAR TPy Ga passopom 0,5% 1,0 M.
Pacxop suakoro Tonamsa — 0.0022 kr/c. TyplyausaTop
BBILCGANCH B BHAR KOHYCA,

Ha pic, 2, 3 omofipaseno pacnpeasacHie chopocrei
0 O LeMy

[MpHYéy auaueHHe 9THX TADAMETPOE AAS TOTKH ©
ryplyAHzatopom vue, Takae Ha puc, 3 oTYeTAMBO

YOK 62-B6: 621.66

NHAITIS HeHTRR) Uﬁ]‘]-r':i.'j'[)l!illllrlﬂ BTOPHYHBIX TEYEHHA.
OuesBHAHO, UpHMEHEHRE TYROYARIATOPa NIPHBOAHT K
HHTEHCHIPHKANHHE KOHBEKTHRHOID TENADDOMEHA W B
NeADM K YEBEANYEHHN) EOAWHUECTHRD TEIAOTEL, BRACANR-
WIEACH M PeaRIMAX ORHCARHIA,

bufianorpaadecEni COHCOK

1. Bpraxarom O H., Kysneuon BoA, Camedsigipo saniise Kireik
Hlf AFPEraT. M. HHEPA =M, 2000, = 400 ¢,

4 Coroaon B.A, TAI0ROE TOIAHIOG K Fa30B0e oBORYADRIITHE KO-
TeasHEx. — M. Axapgeman, 20H. < 64 c,

3. Muxaiaos A1, Pacaer nponeccon epeiaca TRIAT T B Toike
KoTAR £ AT Mintafiaon, C.0. Tepetuans /7 OsMekni wayunnii aecr
HuK, — 008, = Ne | (77), — C. 151 — 152,

4, Munafaon AT, MexaHWsMm ropenie RUAROTD TONARRS /
Al Muxaiaos, A.C. Posaiisite £ Omcunil sayanmil pecrme. —
2N, — Mo 2 (80}, — C. 126= 138

MHXAMAOB Anppeit Tappsenny, KaANAAT TOXHTHYCO-
HHX HAYE, ADHenT Ratheapi o« PTHAPOMEXAHWKS U TPaHC-
NOPTHLIC MATTTHHE OMorRoro YAAPCTREHHODD TEXHH-
YOECHOPD }"‘HHH'E}H!H'I"E!'IH.

POMAHEHKO Apurpni Cepreesm, miskeHep-KoHcT-
pysTop KB OAO AK «OmckarperaTs,

Aapec ana nepenncku: 644050, r, Omck, np. Mupa, 11,

Cravel BocTYIRAL B peaamgmo 15,00 2005,
AT, Muxafaon, A C. Pomasesko

3. O. BANYEBMY
A. E. BOPOHOB
E. A. BOPOHOB

E. HO. YXETHAHM

OMCKHH rocyAapCTBeHHbIR
TEXHHYECHHH YHHEBPCOHTET

HAMPABJIEHUA UCCINEQOBAHUMA
ANMHAMMYECKMX MPOLLECCOB
B PYJIOHHbIX MEYATHbIX MALUMHAX

-_——
B aanHo# Hnrwuﬁ CTaTe@ PACCMOTREHE NPOBNEMA HCCNEQOBAHMA AHHBMMYECHME CRONCTE
PYNOHHBIX NEYATHLIX MALIMH, B YACTHOCTH, CBORCTE NPHBOACE H hANLLANNAPATOR HAK MHOFO-
HPAcoYHLIX, TAK H OAHOKPACOYHBIX mBwwkH. Ocoboe BHMMaNke yaenseTca
AMHBMHIM hanLUaNNaPaTos, NOCKOALKY B CYLECTRYIOWHE PaspaboTHAX SaHHON TEMaTHIN
STOT BONPOC MIYYEH NHLLL NOBEPXHOCTHO. Pe3yNbTaThI MCENEJOBAHMA MOTYT HARTH NpHMEHEHME
DM SHCNAYATALHM AAHHOMD KIACCS MALLIWH, B TAKHOE MPH OCYWECTENEHMH Y COBEPILIEHCTROBAHMA

H M OAEDHHIALMHM TE XHONOTHYECHOND 0S0p Y OBaHMA.
Kmoyessie CNOBA. AMHAMHKE, NEYaTHRIE MALLMHLY, NPHBO, thaneyannapar,

PYAGQHHEIC TEMATHRS MBI 3aHHMaAH 1 MPOADA-
HAOT JAHHMATL AGCIOAUOE MECTO CPeAM MeMaATHRX
CREACTE WHPOpMAa My, B nocasAHHe FoAR X co3AanHe
H IKCIAYSTAIHMA 03IHAMEHOBAAMCh ADCTHKEHHEM BLICO-
KO0 KavecTsa MHOrOKPACOMHON TPOAYKITHH H Conep-
WEHETROBAHKEEM CREACTE BNTOMATHIALMM TOXHOADIH-
HECKHX IPONECEOH. 30 CHALITO [HOBEIE MAD HX PEIHOA L
HOTCHIHAA

TeNaTaHHEe BRI COROKAMECTEEHHOH MHOTOKPACOMHOR
NMPOAYRLMK HA MAIIHHAX CERIMORNOID OOCTROCHKA
DCADAEHAETCA HAAHYHEM AHHAMHYOCEHX npoueceonn,
CHAIAHHBX € BOTHHKHUREHHEM KEPYTHARHEY KOACTAHHA
AAEMEHTOR CHCTEMBL IPHBOAA, (TDOADAENLIX KOACTIHWR
HaTAHREeHUH OyMamHON ACHTH, NOPORAAIOIIME HETTPH-
BOAKY HeYaTH, NONepeynsy (Harninnx) KoaeGanui
KUI!'I‘&K‘I‘“P}"IHE!;HK nap IlH.ﬁHll,l".,PL‘lB. BRI AOAHARMIHE

—
= |
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ONPEACAEHHBIE TEXHOADPHYSCKME Olepaldi. 2o meyat-
Hble tapb (CT1), KpacoMHble BAAHKH, IWHAHFADb M BAAHKR
ABHTONPOBOAALMX K thasniyiomux cuerem, Koaeba-
TEALHEIE SBACHHA HOKAMAIOT CBORCTROI WG KOHCTPYX-
LIHSIM SAKOHTR ARMOREH I PAlOSHX OPraHosE i MOy CTaTH
UPHYHTION HEAOIYCTHMEX HAPYIIEHUA KAYCCTRA TPO-
AYEIHE. B nevaTHRX annapaTtax 570 HenpHBoaKa, Apof-
ACHHE MAH HOn PONCYATES KPAaCOMHL X OTTHCHOB HA APH-
T, B PANRICBAALHLIX ANNAPATAY — HETOWHOCTH DAIME-
POH PYOKH AT Ha AMCTH, ROCHHE, WACHG W np.

Kampoe wa aTHR Hapy LLenii BOIHHKART BCARACTEHE
CAHEHE HAM PRAA HPHSHIL M HYHEAISTCH B CHUMEHHH AD
ACTIYCTHMBILX AHAUCHHR, OroBAPHBacYLIX TpeboBanuaMm
K KANCCTRY NPOAYELHHA, TR TPefoRaHKS YEaILDNAIOTCR
1 IACTIOPTAX MAlmi. Yol cpopMy AHPOBaThH H KoAue-
CTBEHHO OXEPAKTEPHINBATH Takue Tpeforanng, Heolxo-
AMMED SHAHHA OCOBEHHOCTE TEXHOAOIHYECKHX Npoyec-
CON, CTEMEHH BAHAHMS Ha ITH NPONECCH ROIHHKARLLIY
HEPEMEHHLX HATPY 0K, TOUHOCTH HANOTOBRASHKE 1 C0op-
EM JACMOUTOR MAlllMHHLIY ArperaToR, IROAGTIHYCCKNX
HapaMeTnoR | 1.1,

Cpean MHOMOCTRS AMHAMHYCCKH aKTHEHLEY, paiioumx
OPraion BERHOe MECTO JAHEMAT NPHROA MElTHHLL W
ihassuenantno-pemyuiee yerpoierno, Ecan OPHBONY
MALTHEL YACARACC | OIPEACACHIHOE BHUMAHWE 0 PAHHHX
HCCABAOBAHMAX |1 — 4], TO BAHAHMNE TPOIECCON, MPOHCKO-
ASUIHX B (DAALLATINAPATAX, NPAKTHYECKH HE HAYUBHO,
A HCEAICHHE M HEKOTOPRX OHHCATEARH KX CREAFHIR
[3]- Tem ue meee u npuesoa, 1 (hasLlaNnapaT ocTaloTen
HEAGCTETOUID MIYUEHHEIMH, H TTROAGAKEHNE HAYHHOTO
HIMEKE B 3TOM Hall PABACHHH OCTAETON aKTYAALILIM,

FacCMoTpim HeKOTOPLIC HANPARACHHA HOCABADBAHHG
AHHAMMHUBCKWUXN TPOLCCCOR B NPHBCAAX ¥ (haAkllanna-
paTax, ITFE)':,C"].'-.!.I!.-'LHIHIII;H L Hdyunmyw ¥ NpakTHec KY10
AHAUMHMOCTH.

B Hauane 0 cHoTeMax TpHROADE. B nocAeAN MY HCCAE-
ARBAHMAX [4] G0 cthopMYAHPOBAHO DOHATHE s AHHAMH-
HECKAR HEMPHEOAKS NE9aie W o LACHe HE €10 CY LHOTT,
Ero PEROMEHAOBAND HEAOABIOBATL I KAYCCTHE OCHDR-
HOTO KRHTE DI AL OTEHEH AMHAMHYLCKHX CHOACTE TPH-
BOACHH,

Monswnie AHHaMHIeCKOR HENPHROAKH t(hopMHpYETCA
Ha OCHOBE HABECTHOR |1 | 3aBHCHMOCTI HAMeHE A FaT-
menus et F, () na yaactkax i1, | e nposoaks o
MALITHHE MERAY HOCASANBS TEALI I ME MEYATHLIME TapaM;

T F 4By = v @y, 0, )+ FRE), (1)

FAE T — HPUMA TTPOBOAKH ACHTE Meskay arysa [0T;
E, b-&

i1}

ynpyrue cooficTra Gymarn: of MoayAk ynpyractu E,,
Hiapsiy b TOALMIY §; a TAKKE CPEAHION YacToTy
Hpauen A [ w, paniyio oTHOWE TR0 CROPOCTH NeYaTH
Vi pagnycon rugraunapon N1, TpUssThX paBHEM#H;
9,409, — PAKTHYLCKHME YACTOTH APAIEHHH BOAYTIEA 1
neanmod T,

L) — YCHAMH, NPHAGAKCHHLIE K ACIFTE HA HIPEAMAYIIEM
VHACTHE 28 NPOBUAKH,

B gopmyae (1) npovareaeHme Vel — ¢, ) mpeactan-
ARET BROIMYIUMONIMA (hakTop, 3anMcaLil oF pasHooTy
“acToT spauerad [T, 4o cessano c gnHaMuuecKuMy
HpOUBCCaMH, HPOHCXOAAIMMK 0 MAITHHE IPH YCTaHO-
BHBIIEMOE pexime paboTe. Ha ero ocHoRe nosyuena
fa‘uf‘.‘h}f'lmil,ﬂﬂ JABHCHMOCTE, Xﬂﬂﬂﬂﬂp“ﬂﬂﬂmﬂﬂ HenpH-
BOARY mesarin S, )

= — KOhHOMONT, Xapakre puayionmi

s =re [, 0=, (-0t (2)

3ABUCHMOCTE (2] HORAIBIRAET, UTo

— hHHAMHMeCKan nenpusoaka 577, morasawe or
HETPHBOAKH, RBI3BIBAEMOH YCHAHAMI F:‘[t}i MOCTORHEG
tpopMupyerTcs Ha Gymare npu pabore MalIHHLL B oHpe-
ASAHETCH SEKOUOMEPHOCTAMM MAMEHEHHE NePeMeTHLIX
TEXHUAUIHYBCKHX CONMPOTHREAEHWA B TTTTH ApYTHMHK BO3-
MYy A0UHME thakTopaMu;

— MCROA 21Ol HeRPHBOARH SBASIOTER AMITAHTYAK
MPOADALI LK KOACOSHAR Ha T et Aririd, QMM BO3HK-
KHIOT BCABACTENE PACCOIAACORAHMNA BpaueHua I11, co-
OTBETCTHYIIIHX PAIHMM MOMEHTAM BPEMeHH. 210 Te
MOMERTH BPEMEHH, KOTORME HACTYTIAIOT ITPH NPOXO0M-
ACHHH OAHHMH W 'TOMM Xe YUaCTEAMH ACHTLI COCOAHNE
A0H NMEYATH;

= AMHAMHMECHAN HCHPHROAKA HE 3ABHCHT OT YIpY-
THX CROHCTE ABHTE, @ 3ARHCHT OT PAAMYCOB IIHAHHADOR
TITT M BpeMend T TPOBOAKH ASHTIM Meaay [T,

B pdakHe FLes GLIAC REISCHERD, TTo B Takofl NocTa-
HOBKE 3T0 HOHATHE CTPAREAAMBO AMLIE AAS CXOM M-
BOADE C BAWHBIM ABHIGTEACM, T.K, IPH 3TOM [IPHBOAS
BAHATE Hd HENPHRGARY, BOIHHKAIILYIO OT YCHARA, TPH-
ADKEHHUKY HEMOCPEACTECHHO K ASITE, HeBOIMONHO,
IPOT HEADCTATOR yorpanseres, ecan [T npunossTcd o
AHHAEHHC OT MIIAHBHAY AABHELX JACKTPOARMIATEARR ©
HCHOABIOBAHAEM CMCTEM ARTOMATHYECKOTD PErYAH-
popands (CAP) natixenns acsre, B arom cayiae CAP
OTCARMHNACT HENOCPEACTREHHO HAMEHOHHD HETHKOIHA
KaK HCTOMHHE HENDHACAKH neqdaTi. Ho n mecacponaiim
[4] He cranMAach 3aA344 YCTRHORASHMS CIPYRTYPL W
napaMeTpon CAP, nosoMy B nepenekTHae 510 NpeacTan-
ARETCA BAMHMM AAR BRIPADOTEM COOTRETCTBYIOUHX
PEEOMEHAATHA. TeM HE MEHEE PRayARTETE HOCAGADBATTH
[4] MOIBOAKAM AOKAVETEALHO YCTAHOBHTL HPCHMYLLECTBS
KM ACR 13 CXeM Mpeosa. C omol neasio Ha Gase pas-
PaBOTAHHLIX TAM TeODETHIECKHE 3aBHCHMOCTEN GiiAK
BEMIOAHEHE PACYeThl paccoraacananus T i wenpu-
DOAKH ARYXEDACOUHOR neaami, OHY BEIOAISIL a Gaze
MApaMEeTpPoOs raseTiuix oheeTHsy Mamuy MTOreo «
MOr60 aan oBOHX BAPMAHTOR TPHBOADE, CHHTAADCE,
WTO B COCTaRe MalllMHE ABA NeYaTHLIX annapara pafora-
10T B PeAMME ARYXEDACOUNOR nevari. MpHHATLIC HeXop-
HEIZ ABHIBIE BAATh M3 TEXHHMECKON AOKYMCITaIHH 10
ITHM MAUTHHAM HAK PACCHHTAHK HA X OCHOBE T10 IIpH-
BOAHMBLM (POpPMYAaM M chepentd B Tafia, | n 2.

Mo hopmysam BGRAW pacculTansi HIMEHEHHA
nepeMeninx dhyrkipi paccorascosanss i) w £ (l) aan
afex Mapok Maurmn ¥ ofonx BAPHANTOR NPHRBOADE,
MoAyueHHuIe PEIYARTATH NPHBEASHN Ha rpathHKax,
pme, la, i,

AHAAOTHYHO HoAyweHE hopyyan i) n £ () wame-
HEHWA HENPHEOAKHE DeYATH, N0 KOTOPLIM NOCT M HLL
rpathuk na puc. 2a, 6.

CoraacHo PHL. la, HaMeHenHe PACCOrAdCOBdHHA B
Npeaesax BpeMeny T 8 oBeMX MallHHAX NPOMCKOANT ©
coBCTRENHON MACTOTON KPYTHALHIX KoAeGaEi b, Av-
HAHTYAS ITOND HIMCHCHHA ONPRARARCTER TPOHIEBAR-

M 1 1
HMes L 2 ——— . B Hem ocnoBHEM thakTopoM

I, T, b"-a;-a,
PECYAHPORATT THCACHTIOND SHAMEHMS AMIAMTYAL, Kak
yae GhiA0 CHalano, FBARETCH dnadeHne, B caom oge-
PEAB, 0RO 3ARACHT OT RECTRDCTH O, T.€. 0T AHaMETRON
BANCE Ha YUACTRAX TIPHBOAA,

Ha pue. 10 smakcisym (pyHELME B IPeACAAX BpEMEeH

"ok
T ONPEABARRTCH NPOM3BEACHHAMH C . (P v o, ;'L!_ . T_'
I
Mil
~—L . B HeM ocHonHbM hak TopoM CHEMOITHS AMIATY AL
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Puc. 1. Tpathnen nascncins paccoraaconamsn T

HRATETCR KON PIRITHCHT KPYTHAH B CTATHYECKOM Xapak-
TEPHCTHEM V, T.K, 48CT0TA B Grpaimyena y3Kusu ope-
ACAIMH XaPARTCPHCTHR SyMar: MOAYAR yupyroctn E,
HTOALLANEL ACHTHL 6. B coomo oqepess, v REAReTCA NoKa-
SATEACM EAACCH TOMHOCTH ABWTATEAS M 4eM OHO MEeH LIS,
TEM BRINE 270 CTOHMOCTh. TTpusosuMiae ita puc, 16
rpadimey NOKaILINAIOT BHCOKYI YYBCTRHTEALIOCTE
PACCOTAECONAHNA K HAMUTICIIMIO BHYTPeHNWX CROACTE
CHOTEM MM BOAG O0CHY MalMH.

MoAOGHD PACCOrAICORAHNIO B EXOME NPUBOAA © CAM-
HbIM ABHISTEACM HAME HEHIE HCTPHBOAKH I POHCXOANT
€ sacToToR b, puc. 2a. OHO HE JABHCHT OT YIPYrux
CBOWCTE ASHTL.

B cxeme NDHBOAR © MHAMTHAYAALHLIMME ARVPATCAR MK
HIAMEHEHHE HENDIROARH HMPOT CAMNCTReHHEL MaKCH-
MYM M CYIOCTREHHO 3auMcHT or b 1 1. Tak na pHC. 26
NOKAIAHO, YTOD JANTRHXOBdH HEl & EPpHARLIE H3MOHEHARA
HENPHBOAKH B Maunie TTOT90 npu b =(6.6-11,3) ¢’

AO0E 0 € di NAHEDIT HFAHWAYH PRNDND

VHHETIROHIETIVIN W 330 OV IN
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Foc, 2. Mpaikn naMene N Hel punoAKE nevar

HEMUHSEOT SHANEHHE HEHPHBOAKK B IPOARAAX T Ha 25— 30%,
Kpusrie 1, =042 1 1,04, =060 noxaswsaoT, kak
Ha BEAHMHHY HENMPHBOAKH BAHAST BREME T8, CROPOET-
HOM pescHm paboTl ManHbL TIPH YROAMMSHUE T (M1 -
MU CADHAME, PH CHHASHHA CROPOCTH MalHHE) © 0,42 ¢
A0 06 € AMIANTYAS HETTPHBOAKH YBEAHYHBACTCH B
1.2 1,8 pasa. 3to MORHO OBLACHHTE  yReAHYEHHEM
paccoradconaiiEd [ Ha BoAre HHAKOR CKOPOCTI NEARA-
CTHHE MOBRILCIIS HOPABHOMEPHOCTH HX ADHKCHIHA,

OrpaHMIun MAKCHMAALHOP 3JHAYEH e HEMTPHBOAKH
npesgaamu 0,05 — 0,10 MM, paceadTassd 3HANeHNT HoKo-
MBIX napaMerpon b, H AHAMCTDAE CHHXPOHHIHPYIO-
TEIT BiAd d, AAE CHOTEM MTPMROAA © CAHHETM ARHIATOACM
H le. AAS TIPMROAGH © thmmwﬂ.l'nlullhl MH ABHIATCASIMH,

HE!{}M{HH AGTLIe | PEAYALTATR] PACUYETON CBEAM H
Tala. 3.

AHAAH3 TIOKA3AA, NTO B IKCOAYATHPYOMEIX B THIIO-
rpathinx crpans mawmnax MOTEu MOM0 cobSornen-
HELE YACTOTHE B KpYTHALILIK KoacDanui aMenT nocto-
SHEGIC AHdwennd. OHM HPEREITAKT MEHHMAABHKE 3HA-
SEHWH D, NP KOTOPRIX 00RCIeMHRARTCA AGITYCTHMO®

JHAMEHHE HeNPHBOAKH |S]. 3o 03HAYAeT, YT0 MAITHHE
IPHIOAHE] AAA NOAYYEHHA TPOAYEIHE BOASe BRICOKOTD
KauecTsa, [pn 31oM aHadeHHA AMAMETPOB CHHXPOHHIRH-
PYIOIHX BaAOR d, YADBABTRODSIOT rafapuTiLiM Tpefio-
BANHAM H TPEOOBAHHAM MecTrooTi. Ouy Doa IATPYA-
HEHUR H 34 KOPOTKOE BPEeMA MOTYT GhITh 3AMEHE HEL 1p#
HeOBXOANMOCTH B YCAOBH X THIOMPaHH CHAAMEI MoXa-
HHKOB CpepRel KpaannKaing.

AHIAMIHDYS AMHAMHKY TPHROADR MAlLHE © MIARNIS-
AVAALHLIME ARHPATEASME, VCTAHOBASHD, YTO YACTOTH
KPYTHABHKX KOACGAHHR b 3A8CH HMOIOT NEPEMEHHbE
IHAYEHMA, CIAMYAACh B 1,7 pasa B 3aBHCHMOCTH OT pe-
AABHEIX CROACTE DYMAaXHOR ACHTRL. 3TH cBORCTH MOTYT
HAMEHATRCH AR B NPEARAGX TEYATAHH T OAHOTD THRANA
NpoAY RN, Ars YETDAHEHHE BO3MOMRHOCTH IOABACTTHT
HERAYECTHEHHON NPOAYKLNH TaPAMETAL ALK TPOABK-
rareaed H CAP, a Tassie YIpyTHE CROMCTRES ASHTE ADAR-
HEl YAOBABRTHOPATE NOBWEHHLM TpeBoBanuHay, B vacr-
HOCTH, MUHIMAALHOE JHAYCHHE KoathdriHenTa Kpy-
THIHE CTATHUCCKON XAPAKTEPHCTHRM ARMPaTEARR v
AOAHHD DLITH Ha NOPAADK BEIIE, 48M Y CEPHITHEY ana-
AR

OTkaa B pabore CAP npHBOAKT K HeoGX0AMMOCTH
AAMeHK HEHCIIPARHON BAOKA Ha HETPABHLIA, Ho Tpeby-
I0MUA CYLIeCTReI X 3arpat. OGCAY KMBAHIE MATIIH ©
CAP 0CyUecTBARETCH TPH HAAMUHH MOXaHHEOR RiiCo-
KO KBANHPHKAIMH, 3TO BOIMOKHO B YCAORMSXY KpyTI-
HLLX THIOUpadian,

Takum o0pazom, IPUROA C SAMHLIM ARHFATEAEM TPH
HAAHMHH HIBECTILIE £10 IPERMYLLECTR HE Hpucuoco-
ACH AAs PEIYAHPOBAHKS HETDHBOAKH Ne9aTH NPH NeYa-
TAHHA THPAM NPOAYEIEH, 4 C NOMOIEID NPHBOAS ©
HHAHBHAYAALHEIME ABHPATEARMM, HOCMOTPA Ha ero
AUMI'I}HHCIH}I', B ITPAITTHNS, BO3MOMIEIO perympusmmc
NENPHBOAKH TEYATH, BOSHUKAIOIMER He TOALKD OT pac-
COUACOBAHWN BPANRIHA ACHTOBEAYIHYX DaR, HO W
BCACACTRHE YCHAHH, BOSACACTEYIONNX HENOCPEACTHCN-
HO HA ASHTY, 30 ABASET MAIIMMEL C TAKMM TIPHEGADM
COOCOGHEIMM K YAOHACTRODEHMIO 3AITPOCOT CAMBIX BALIC-
EATCALNBIX 3aKA3YHKOR MEYATHOR NTPOAYKITHM, T.&. pe-
ABABHO KOHKYPEHTOCHOCOOHBIMH.

Buinoanennoe uoecacposanve [4] we oteevast ma
BONPOC, KAKAN MPW aToM Aoamia Gurs crpykrypa CAP
M KAKODL! XaPAKTEPHCTHEHN BXOARLINE B HEe SHEHLER,
JT0 COCTABANET OAHY H3 3aaa4 GYAYITHX HCCARADRAHWHA.

MpofseMil TPHBOACR KACAKITER M OAHOKDACOMHEIX
MatHH,. Paspafioranioe Teopetdecroe oflaciededne

Talfanma 3
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A IIOAHDR MEDE DOIUOARET OXAPAKTE PHIOBATL ARHAMH-
UBCKWE CHONCTDA MPHBOADE H 3THX MamHi, B xavectre
KPHTEPHER HX OLEHKH SALCH CABAYET YCTaHOBUTE Npe-
ARARLOTEAOHEHWA PaiMopon pyiKu Ha AMCTE Gy Aynied
MPOAYRKILHE i pECYRe paloThl TPHBCADE AD HACTYTIACTIHR
POSAHYHIAY BHAOR DEMOHTA MAIIHH, Kt}hH‘IQmBHHMK
AGHHKIY AAH HTHX MdAllIHH HE l'lﬂ.h}"-lﬂ'l-ln. To e RacaeTes
PEKOMEHAAIME N0 PAIHONAALHOMY BLBOPY PalHOBHA-
HOCTER NepeaAay, © NOMONLIO KOTOPEX ABHMOHHE OT
JACKTPOABHPATCACH NepeadeTcH pabouuM opranas
MALIHILE, B TOM MHCAS CHHXPOHMAMPYIOULCMY BAAY, ABH-
TOBSAYTIHM LHAHHADSM, THHY UMM BAAHKAM M BXUAHOMY
BaAY thaaniiannapara.

Qcofiyin NPOGAEMY B AHHAMWKE DYADHHBIX MaliHH
fpeacTasAdgeT haskannapar, T.K. 8§ HeM TOXHOAGIH-
HECKHE MPOIECCL OCYILECTHANKYICH TPH HAAHYMH Yaap-
HEIX HArpy30K 07 pyOKK DOAOTHA W (PAALIIDEKH AMCTOR,
8 TaKHE OT NepeMeHHOA He Y PABHOBEIIEHHOCTH IHAHHA-
pos # tharsueBasLtikx napax [5]. Yaapuue warpyaku
NOPOMAAIOT KoAcOAHHA C cOOCTHOHILIMN YaCTOTAMH,
NOITOMY BAMHYH POAL NPHOOPETAST Yyer SHaveHnH
HECTROCTER W TPeNMA TTPH 33AGHHEIX MHEPIHOHHLIX
XAPARTEPHCTHRAX PafioNHX OpraHos. A BAHAHKHE nepe-
MEHHOR HEYPaBHOBEIIEHHOCTH 33 LHEA BPaUEHUA (hash-
IEHAABMELX NAQ 148 60y AMHAMEKY MAITHH Hpea-
CTABAHET HECOMHEHHE H TEOPETHHECKHA H HpakTHYec-
RHIl HETEPEC HE TOALKD AAST TOAHTPa M CCEHX, HO H AAR
APYTHX PASHOBRHAHOCTER NPOHI ROACTHEHHEX M3l HH,

Hayunas 3aaaua dAech MPEACTARALETCA COCTORE
Hi HE‘C.&EAUBB]IH“ AAKOHOR BRELATCALIION ARHAEHHT
FAAAOITD B HARHAPOH, M3 YCTAHOBASHMA OTHOCHTEAL-
ALIX AHHAMHYECKHMX NEPeMEellEHHA, MCKaMauHy pia-
HMOAPRCTRUN IHAHHAPOR NPW DEAAHIALHH TeXHOAD-
THYECKOND IPOIECCE, W RAHIHHE BCEX JTHX NPOLeccos
Hd XapakTepD EPYTHABHLIX KOASDAUHA B MPHBOAE Malliai,
H TEM CdMBM HA MRPOADABHME KOACDAHHA ABHTE H HA
UTKAGHEHHA OT HOMHHAAE PA3MepoR oTpyOARHHEX
AHCTOR.

B 0CHOR TEOPETHYECKOTO MCCABADBANMA MOMET
GLITh HCMOALIOBANE padee PaspaboTAHHAR MATEMATH-
HECKAH MOAPAL C YTOMHEHHEM S8 CTe (U eCKHMKE naa-
HMOASRCTRHAMM, NPOMCXOASIHME B dhaasTannaparax,
ADCTOBEPHOCTL MPOATIOAGTAEMIY PEIVALTATON WECAL-
ACBAHKRA COCTOMT B HAAHYHH HMENWHXCA AGHHLIX JK.C~
NEPHMEHTIALHELX HOCCASADHAHHA AHHAMHEH OAHOCEK-
LMOHHBES PYAUGHIEX MALIHH OTCYECTREHHOM TPOHIBOA-
CTBA H AHHAMHYIECHHX NMPpOUeCCOR” Ha CiielHaAkHoM
MAKeTE,

Hanomeniue 3APCch MATEDHAAK H DEIVALTATL HOCAE-
ACHAHHA NPCACTABAMEYT HECOMHE HHEIA HETePEC B ARAS

KHMXXHOS noAka

MOAFOTOREH CHELHAAMCTOR M ACITHPAIITOR MO AMHAMHKS
H NPOYHOCTH MAUTHH, 8 TAKAES HPH COBE UEHCTHROBIHAKH
H ‘JI{.CM}F&T&I!,H HIl pnhauu,a.,meu HEIX MalllHH.
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METO/1bl OLLEHKM U3HOCA MAPbI
LMNTMH/P—TNOPLUHEBOE KOJbLLO
B IBUT ATENSIX BHYTPEHHEIO
CrOPAHMS TPAHCMOPTHbIX

U TEXHONOTMYECKMX MALLMH

B cTaThe NOKAIAHO BNHAHME BHELINWI KIMMATHYECHHY ¥ CAOEMN Hl;ﬂ:l.lql'l'rll.l,lﬂl wa spdhexTHR-
HOCTE NPEANYCHOBOIO PAIOIDELA ARKIATENEH C YHETOM NPOTHOIHROBAHNA HIHOCOB CONPRMHE-
HWI NAP UMIMHAD —NOPIUHEBOE KONLUO, NPEANCHEHE METOAHKA HX ONPEAENEHMA BEPOAT-

HOCTHEIMM METOQaMH CLEHKH.

Kmoyeasie CRoBa: Napa UHMHHAP—NOPUWHEBOE KOMLLLO, HIHOC, hYHHUMWA PaCTPefeneHia.

BRITIOAHEHD M BLNOATIRETER BOALLLGE SHEAD HECASAD-
BAHHA, LOTOPRC NPOROARTCH 8 XOAC CTEHADBEIX MCTL-
TAHHAKX W B IKCTAYATATHOHHBX YCAOBAAX 10 HAYICHIID
HWAHDCH PAIAHYHLIX MATHTHH, HX ArperarTon, MexaHniMoB
W yaAoE. [TpH FTOM HCCABAOBANIAN BLIMOATTAROTCH AAY TOX
ArperaTon ¥ MEXAHHIMOB, KOTOPLIE OKd3LMBAIOT HAW-
Goabllee BAMAHHE Ha pafoToCcnocofNoCTs MALTHHE.
Hayvaeren sauanie (PakTOPOR, ONPEASASIONIHMX HIHTEH-
CHEHOCTL W3HAWIHBAH KA, paipalaTnnakTen Meponps-
ATHH 10 NOBLIICHHI HIHOCOCTORKOCTH, COOTROTET-
BEHHO ODCCTIENEHHE pECYDCa MEXAHHIMOB H YIADH, B TOM
HHEAS MATHHbL B LEAOM,

HAHOE IHAHIAPO-DORIIHEROR TPYINEL ABUFATeART
BHYTREHHCTD CIOPAalHA TRAHCTIOPTHIAX B TeXHOAOIH-
HECKHX MALHH MOMET XAPAKTe PHIORATLCH PasAHSHOMR
HHTEHCHEHOUTHID H PA3AHYHEIMK (DODMAMM IILOP H-
HUCH B 3IaUHCHMOCTH OT TOOADBOTO PeHmMa paboTh ABH-
TATEAS, YEADRHI CMAIKH B ee (DHALTPALHE, B TOM 4HCAD
KaYCCTRa ONUCTEH BOIAYXA. IHAMUTEALHOD RAMAHNS Ha
HANOC APTAASH IHAMIADOIODIIERON MPYINE OKANL-
BAKIT PEAHMEL Palors annraTesch | 1], oM uncae p yoao-
BHAX 3UMHCH SRCIAYaTAIIHH.

MNpH GAGPONPHATHLX TENADIWX PEMHMAX DaGoThi
ABHCATEAR, YHCTOR CMATKW, XOpowWed (hHALTPAIMY BO3-
AYXA NPOGHCXOANT YMEDEHHBMA KOPROIMOHHBMA HIHOC B
BERXHER Y4aCTH HANHAPE B COMCTAHNMN C HESHATHTCAL-
HEIM alipasMBRHEIM HIHOCOM TOYTH PARHOMEPHO 10 BCeE
bl COTE [HAHHADA,

IMp# GAGIONPHATHOM TEIAGROM PEXHME, 110 C 3aTDi3-
HEHHION CMAIKOA DPOHCXOANT HIHOC, KOTOPLI Xa paKTe-
PHIYETCH MAHUCOM B BEPXHER YaCTH BHAMHADA B COYETa-
HHI C IpeoBAAAROIHYM ab PasHBHEM HANOCOM CPeAHDH
70 YacTH

Mp# HeGAGIDIPHATHOM TRIAGDOM DEXIME, HEADCTA-
TOMHOR CMAIKH BEPXHER YACTH HHAHHARD, d TAKAEE TPH
HOHAAGHHE DLAK Y8 Pe3 BCACH BAIOULHI TPAKT NPOHCKG-
AMT DEIKO BPARMCHHLIR, 00RMHO KOpRPOSHmsisii naHoe
BEPXIEA YACTH LIHAHIADPA TPH HESHAYHTeABHOM WO
GETAALHOR ero no ROPXHOCTH.

Mpie Goasumny HapaboTKAY ABHIETEAR, H COOTBETCT-
BeHHO, Tpolerax Mamnn HaBAIOAACTCH TOHASHITH K

NOCTemEHHOMY [iE‘]?I'E'HU,&,}I‘ HHTEHCHBHOCTH HIHOCH 110
BOEH BRICOTE LAANUADA OT RERPXHEH K HHARHER dvacTh,

YCAORHA IKCIAYATAIIMH TPAHCHOPTHRIY H TeXHOAD-
IFHYCCKHY MANIHH B GHMICC RPEMA XapaKTepUIyeTcs
JATPYAHEHHELM UYCKOM ADHTATEASH, YCACKHHASTCA HX
TEXHUYECKOR OBCAYRHBAHHE B PEMOHT, CYIECTHE HHO
CHHAALTCA 3theherTHRHAR MOLTHOCTE ARHPATEAR, COOT-
BETCTECHHO W NPOHIBOAHTCALHOCTE MAILKH, 3HaYW-
TEALHO YHEAH'UHBACTCH PACKOA TOUAHRBA, MOTORITLIX Ma-
COA, YXYALLBITCR peXHME pabore paGoyero oBopyao-
Haru. [1pH HAPYIICH HH TPaERA JKCTIAVATALHM MALIHEA
B IHMHEeS BPeMi BOIHUKACT JHAYHTEALHOE SHCAD HEHC-
NPaEHOCTEN W OTKAI0B MCXAHHIMOR ABHIGTEAR, CHOTOM
OXABMACHHA M CHCTEMI CMAZKH, B uHCTpYRUMAX Mo
IRCOAYATALMH ADPORHO-CTPOMTEALHLIY MATHH PeKo-
MEHAYETCH OCYII2CTBANTD IYCKH HX ABHIATEARR © HC-
NOALICBAHHEM SACKTPODAKeABHLIX YOTPORCTE NpR
OTPHOATEARHLY TEMISDATYPAX OKDYMAOWPIe BOIAYXA
A0 —15., =22 'C, TTpyu TAKMX e XOAOAHLIX» TVCKAX N1pO-
HEXOAHT SHAMHTEARHO® YREAHUEHHE HIHOCA IHAWHADO-
NOPUIHEROH FPYTINGL KAK B IPOLECCS HYCKd, Tak B H0CAC-
AVIOULEM HpOrpene,

B aHavtvTeasHOR Mepe BAHAIT HA METCHCHBHOCTS
HINAMBAHNA ACTAACH IHAHHADONOPITHEBOR Py 1L
OCO0EHHOCTH POTeKAHMA PaBOUero NPOIEcea B IHANHA-
Pax ABHIaTeAS B Ha4aARHBIX (Dalax nycka, onpeseatio-
UiHe BECOKYH MeCcTROCTE pabousro npouecca. Mpu
NyCES ARUPATEAA | L, = —15°C) nrevenne 2y xoangecTio
IPOAYKTOR HIHOCE U MACAE YBEAMYHBAITCA TPAMEPHO
BTpoe. HanloAsIIan MHTEHCHEHOCTE HIHAITHBAHNS
XdpakTepHa AAE NepRoro Yaca pafiorTh.

Ha puc. 1 nokazano sananne Hexoanoft TeMnepa-
TYPh! CTEHOK IAAHIADOE HEPeA ITYCKOM ABHIETEAR [TeM-
NepaTy PRl FoTORHOCTH L | Ha MHTEHCHAROCTE W3HA M-
BAHHA B BEPXHEN YACTH IIMAHHADPS ABHTaTean AM3-236
Ha 75 NYCKOB, TO @CTH 33 RECH TPONECE NYCKa AD NOAHOT
nporpesa [2]. Tlpu nenwranun yepes kaxaue 40 nyckos
MPOBOAMAACE CMEHD MACAR. KAK HUANO, YBeAHYSHHE
TEMIERATY P I'OTOBHOCTH ABHTATEAR K OYCky L, C 35"
A0 B0° MPHBEAD K CHIERCHWI0 HITEHCHBHOCTH WIHAIHEE-
HHA B 10TH — WeCThH pas,
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HTOHEABNOC T, HIN DL WIEIN WA § BEPLREH JEETH
ummeHapa OepsraTens AMI-236 wa TS nycoon, Mes
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TemMnepaTypa MOTCRHOCTA ANErATENA K NyeRy, rpaa. Lisnecwn

Poc, 1. Banunne TesnepaTy i roTORNOCTH ABDNTATEAR K TYERY
Hl HHTENCHBHOCTE WIHATHRA NS 0 BepLiedl] 42cTh IARRADE ARNTATEAN
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TemMnepaTypa cNpyR3I0NETD BOIAYIA, FPEAycon Ljenucng
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P, 2. 3aaHCHMOCTE BEANTHHE CPeAHNY HIHOCOR
OT TEMOEPATYPL ORPY XN0UEre BOIAYXA 33 75 Mycuon AA% paiansansx 3060 V-o0painore BOCHMHIHANHAPOBOTG ARMIATEAR

B x0Ae IRCTICpEMEHAALHRKX TYCKOB MUAKOCTHRYX
nogorpesareactt 14TC- 10, yoranouaci L Ha ABMIaTEAH
KamAZ-740.11 1 KamA3-740.31, npr pasanusod tesone-
PaTYR® OKPYMAONEH CReall [, KOHWTPOAWPOBAAACE
TEMIOEPETY DA IHAHHADON B HEMAAD DAIOrPEEA ARHIATEAR
e VB ROHOE 010 paaoipena t . C yuomomM 3anuc iMocTs,
UPCACTARASHHOR Ha puc. |, 5anMCHMOCTH H3HOCOD Xa-
PAKTEPHBIX 30H ABHIFTEAR, — IMAMHAD C MaKCHMaARHOR
H MHHUMBABHOR TeMnepaTypoil B KoHle paszorpepa
ABHTATOAS TPEACTABARHLEL HE pHC, 2,

Takxe peIyARTATE BATOAHGHHEBIX HOCACADDATIRN
MOKAIRBANIT, 470 OTPHIATEABHBIE TCMIEPATYPE HOXOA-
HOPG COCTORHHA CHAOBOR yoTauwoBkn 1, Ha 2.5 “C
OTAMMARTCA OT TEMICRATYPR OKPYRAIOIETID RO3AYNE
L, [OYCEM B yTReHHHE 9aCLI CMEHHOTD RPEMEHH],

BrificaHeHH el CTATHCTHUECKHE HCCAUADBATHN KAH-
MATHUECKUX YEAORHNA SKCUAYSTAIMH TPARCOOPTHRX W
TEXHOADTHEECKHX MALTHH B PAIAHYH LY KAHMaTHYSCKHY

IoHax (MPCACTABMTEALCKNE ropoas Pocton, TioMeHs,
Heyrek] aa nepuoas, Halaoaeumi 4.5 AeT NO3HOAMAR
MOAYHHTH NACTHOCTH PACIREABACHHA CREAHECYTOMHLLX
TEMIIRPATYP OKRYARAIOILE T BOSAY XA M IDCTROWTL gyyHE-
IHH pacOopoACACITHA AAH AHEHHKIX, Epl‘!l,ﬁ,lll‘rﬂ}"l‘ﬂ"-llildit H
HOMHLIX TeMieparyp. [loayueniue cTATHCTHYSCKHE
ASHHBLIE NUKA3IBIBAKOT, YTO (DYHEIMH PaclpesescHis e
OIHCHIBAKITCA HARECTHRIMH JaK0HAMHE PAacCpPeARAEHRA
HOPMAALHKR, AorHopMarsHail, Befliyana, pannovep-
Wit W ADYTIAMM. OTCYTOTRND aaAMTHBCROID OHHCAI
HOAYYEHHLIX (IYHEIHA Paci peAsABiMA He I0IR0ARCT We-
HUALIOBATE CTATHCTHYECKHMA MATEPHAA B dHAAWTHYMEC-
KHX pacueTHhix Moroankax, Mo sroi npuanae neaeco-
ofpasio MCNOALIOEATL MPAOAHAAHTHYECKHE MOTOAL
PacHeTa, OCHOBANILIC HA METOAHMER COIOCTABATITHA
RAPAKTE PHCTHE NPOLECCOs, KOTOREE 3aBHCHT OT TeMm-
NepaType OKpYAaIIuers Bo3AYxa ¢ cooTRETCTRYIO-
MM Y HRIHAME DACTPEASACHHT TeMIEPETYR C YHETOM

S00Z (EW) [ oM NMHIDIN BnAVH WHESIND ‘

IMHIVIBOHEMYIN W TMHIDALOHN MY

Y
T
h



MM HAVISIMR BECTHMK NE3 (081 2009 ’ ;

MALMHOCTROEEWE M MALIEHOREAEHWE

s
s
o

L

ad =

PO

=l — ' —t

=10

P p——
D +5 10 i

Pae, 0. Mo, N pescACIIE BEPOSTHOCTER IMCTIA Y aTammmn
MAI B ASTHHE B JHMEAX YEADRNTY:

PACT],,, = BEPOSTHOCTE IPOSBAEHIEE ARTHWE TEMOIBPATY P;

PACEL,. = SepoaTinocTs NpesBAC IS SUMANE TEM DepaTY R

TR YCOR Lo
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TespEPATYPE Ll WHADON JLRAMETENA,
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Pue, 5, Hasmesnenne TenAGBOre cocrommmna nAniApos
npanaro u aenoro Gaokon annratess KasAd-740.101
u npongcee ero palorpess nogorpesateacs 4TC-10;
MCXOANDD TENAGROE COCTORNNE ARRTATEAR MEHYE 25 °C;
APOABAMATEARHOCTE PASOCHENA 1A 10AHOM PeKiME
A COCTOSHEA TOTORMOCTI K nycky 38 munyT:
PALOTRER K CPeAHeM praime 3858 munyT,
PAROIPEE BA MAAOKM PEXsn ¢ S5 sy T
IARMCRMOCTH TEMAEPaTYPM nannapon (1, 4, 5, 8, B)
OT DM WY PaIOTpena
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Puc, 4. Hopupposanukie ©yHKinm pacnpeasaeiis

WOEHLE TEMOCPATY P AAR IHMENK YCAOBNR SR YO T

3a nepios watasopenni 2004 - 2006 ro g

2

Fuc, 6. Mpadoanasntnincknii MoTos onpeseacions diy nEomn
PACOPEARARHING HINOCOR AAR patamdesix 306 F(H) W nx
MATEMATIIRCKODD Danpanng m (H) a ansmes neprosse

ARCHAYATAM A an roposs Trssiesnn

Tabamma |

MosaIaTenn CraTHeETHaeCRoTs QNN
CPUANBCYTOMNME TEMIDITYD ORPYHANIEERD ROIAY XS
AAE TNMIIEND ¥ APTHRIG e PHOAR INCAAYITALAN NPSATTARNTEALCKHY TOPOADGE

DaposT HOC T i ponbAinm
TV A R TIAYATALLIH KoamecTao AHER
KAsMaTHMECKER pafon 1 CpeAHeCyTONHOMN IKCTIAYVATAIME B AANIC
SKCAAYATMIN MamHne | TEMASRATY RS ORpysakers NEPHOAE
noaayia I
MM AETHIR R AETHHA
PocTon : ¥
{2006 1| 0,53 {497 154 181
Tromein, .56 0.dd 205 Bt
[HM04. 2008 .| " ' ' !
Axyren : -
[2H004,..2006 1) a2 0.372 e 126




Tafiammga 1

Baawanm WHoCa (ususapon o dmess genraress KasA3-740001

¢ nognrpenateses 14TC-10 ma posasie snoARs

M0 APOrPAMME aOPMIALIAER B AHMITES AEPI0AE YRCILAY ATA N

Maror Merss pasorpesemar Flapoc namnboare paiorpenasMoro
wranHapa W, mis pEanmana My, sxm
miy | ey mig | ey
a0 —l )
84 | o8 I 39 | 072
Tisaziiie
10 R [ a0 | ez
Heyren
136 | o | 4.2 | oan

BOETO ARANAIOHH YCADBMR, — WHKLHAMH pacnpeagae-
HHN MOV Y TeMITERATY].

B METOANKE OLCHKH NROAGAMITEALEOCTH TE[HOA0R
IHMHER B ACTIER SKCTAYATALNHE HCIOALIYIOTCH (Y HE-
LHH PACTTPEASAE HHA CPEAHCCY TUMITEIX TeMIepaTyp (puc, 3).

Hﬂﬂﬂ'ﬁ'ﬁlﬂ. HTo AIMMHHAA E"ECIIA'}"HT&II,HII MallrmH Ha9yHy-
HAETCH MPH TeMIOSPATYPE ORPYRAKINOTD BOJAYXE OT
+ 5°C wnmae. NosToMy MeTOAMKS, IPEACTABACITHAN 14
pHE. 3, NOSBOARET AGCTATOMHO TOUHO ONPEASANTE BEAR-
HHHY HPOACAMHTEALHOCTH 3UMHER W ARTHER IKCIAY-
aTalHK, 3 TAKKE TPEACTATNTE HX B COOTRETTTRYIOUIHX
nokalareans P07 3a ADCTarouno ANWTeALHEI Depros,
pafiaroaeimg (Tata 1),

Moayueriae HOPMUPOBaHHLE (hYHEITHN pacipeae-
ARHMH DR PYRAIOHLETD BOIAYKE AT YCAORHA 3MMHEEH JKC-
NAYATALHK IPCACTARARHK H3 PHE. 4. Menoasays rpagpo-
AHAARTHHCCKHE MOTOALL HETPYAHD NOAYUHTE 0y HKIHK
PACHPEACADTIHA HIHOCOE AAM FHHAMHAROB ABHIETOAN AAR
PASAMYITLIY TEMIEPATY PHEIX YCACBUA 3KCIAYSTAIHN,
MpHYem ecan 1y CKH ABHFATEAR BYAYT OCYINECTRARTHCS
B HUMHDE BPCEMA (B0 BCEM AHATTAIOHE BOIMOMHLIX KAHM-
THYECKHX YCAOUKRA), TO OTPMUATEALHEIR TEMIEPaTY P
HCXOANOID COCTOARNA CHAORON YCTAHOBRI Ly vie OyayT
OTAMYAETCH U HOUULEE TEMASDETY P OKPYRAGIETO BO3-
Ayxa t) . Toraa yCADBHO IPHHUMECM!

=t ()

Paapalboranian MeToanKa [3] 0an0AReT REIOARRTL
EF}HHILH'IT_'AI-I!!-IH AHAAHT HOpanioMOepHOCTH Hanocon
yuannapon V-obpasnoro gparatesd [KAMA3-740.11 u
RAMAZ-FA0.31] CyaeToM CYIECTEEHID PaIAHTARIIIMY -
CH TeMAepaTyp No 30HaM GA0Ka HARHAPOD [pHe, 5],

Hanpumep, na pue. 6 npeacrasacu rpadhoanaanTm-
HECKHA METOA ONPessAe M (hYIRIHE PacupeAtACHIA
HIHOCOH AR NEPBOTID HHAMHADAD AHHEATEAH C ]F"IE‘T‘I'!H
JHMUHK YCADEHA IKCIAYATANMH B rOpoae TioMenn B
HOMHRIC Yarsl pabovuern BpemMens AA Apurarean KamA3-
74011 € HCHOARIORANUEM TPEAIYCKOROTO IOAGTPEHE-

Tead 14TC-10. PaccuwTanHOE IHAYEHAE MATEMATHY 0C-
KOTO CHHAAHHA HMTOCOR AAR NepROTO HAndapa m (F, |
pasHo 10 MEM NPH DAARKHOCTH P, (H,}, pannoi 0,873,
ANEADIHHHD MORHO DU PEARARTL METOMETHHOCKIE O
HHA HIHOCOH APYTHX HHAHHADOB H COOTBETCTHYIONLHE MM
HAAEMHOCTH AAR PAIAHYHLIN 300 SRCAyaTaism [1ata. 2).
Takum 0OpazoM, CTATHETHHRCKHE METOAR TPOTHO-
FHPOBAHHE HANOCON TAPL] HAMHAD — NOPLUIHEBOE KOARILD
HOIBOARKIT YHECTE PAIAHYHENE EAHMATHYECKHE YCADBWS
IRCTAYATALHH M HX HBAHHIHE Ha pRCYRC,
TpeasosKeRHaR METOARKA NPOMIOANPORAHAN HAH0-
CON MOMeT GLITL DOADA A AAR YUETA HEDANHOMEPHOCTH
PafoThl UHAHPAPOR ABMIATEAN C YUSTOM HEPARHOME]-
HOrD HX HAHOCA AAH HPEATTDHITHH, JKCHAYATHPYIONAX
TRAHCAOPTHRIE B TEXHOAOTHUE CEHE MalllHHLL.

Eufanorpachiniecknid comcor

L Mpomnkor AC. Hagesnooms mammn, — M, Mamumocrpn.
ernne, 1978, — 592¢,

2 Pepa CM,, Beaoycon H.C, Dronayamaris TRaKropon i aus-
HHX YCAORMAR, = M. @ PoCCoassoamsagr, 196 — 64 ¢

& Apeotine A B, Msanon B H. Morogieas pacaera Tenacnof mpa-
HAROAHTEALROCTH AOADIPeRaTEAR N MEOTOURATILI MYCOHHYHLY 1
ROASCHII MALIHIE S BecTrims ARAATBIM BOSHIGE K, — Mocks:,
AN, = Mad - C. 254 25R.

AJIOBHH Aenmc Bayecaasosmd, acnnpanT katheapn
€ IRCTIAYATAIHA ADPOMRHEX MAIIHH S,

Appec pan nepennckn E-mail: dzu-binf@mail.ru
HBAHOB Buxrop MeEaHoBHW, KallAMAAT TEXHMMGCKNX
HAYE, AOLEHT Raheaphl aDKCIAYATALNME ADPOMKHIY
MdlllHH Y,

Aapec aan nepennckn: e-mail: kal_edmi@sibadi.org

CTATIE MOCTYIHAR B peAXEIITG 30,00, 2000 r.
B AR Avofan, B, Meanon
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B. B. LUATIAH
M. A. TPUBENbCKUM
C. H. NONSKOB

OmMCHHA rocyAapcTEEHHLIN
TEXHHYECKHH YHHE@DCHTET

HMAN «Nporpeccs, r. Owmck

METO[, PACYETA
HEOBXOAMMOTO KONMYECTBA
U NMEPMOAMYHOCTM NOLTAMEK
BOPTOBbIX COEAMHEHWM PKO
HA HAYATIBHOM 3TAME

SKCMNYATALMM

Mpeanoen Merop, NOIBONAOLLWA OLEHHTE HEOOIOMMOR KOMHYECTBD nogTRHes SOPTOROG
CORAMHEHHA PEIHHOHOPAHLIX OBONOYEK € YHETOM PenaHCaLMOHHBIX NpoUeccon B peIxHe 4o
moHTaNa. PaipaboTannsii MeTOA NOATEEDWAAETCH DHCNEDHMEHTAMM,

Kmovessie cnosa: sR3KOYNDYTHE MaTepHans!, ASHOPMHPOBAHHE, PENAKCALHA HANPRIKEHHHA,

peaswHonopaHas obonovua,

BeansunHs obXaTHa Bopron peaHaoKopAHLY ofoAD-
ek [PROY u, ofycaonacunme ofMarnes, KOHTAKTHRP
MABACHHA B 30HAX BOPTOR HMOKYT RAMHOR 3HAYCTIHE AAA
ODECOSYCHMA TEpMETHIHOCTH H paloTocnocoBiocTi
PO preuenme BOero nepuops Ikcuayaranmi. Ha puc, |
IPEACTENAC HA XADAKTERHAA KoHCTRYKIMA PKO, cojep-
auan: 1,6 — npUARMHOR # yNOpHL dwani; 2 — pe-
Ha, 3 — caon Kopaa; 4 — BoproBoe Koablo; 5 — GoaT
KeiARHIL

MpoBepeHHEE HOCCABADBAHMA NTOKATAAH, W10 HOCAR
nepeoro ofsaTis DOPTos, NPOMCXOART BReTpoe (1 re-
HEHHE NEPAMX ABYX — TPOX HEABAL IKCTIAVATALHHE] BEChH
Ma HARHTEALHON CHRMCHEE YCHANA odxars DopTon,
ROTOpOe COYCAGIACHD, FAABHEIM 0O Pas0M, HPUXOMAS-
HHEM NPOUeCCoR Ohorpol (hHAanYeckol peaakcanmm
PEsUR GOPTOB, CONPORORAGIOULEECH FMOOPEOR TEXHD-
AGPHMECKHY MHKPONOAOCTER 1 HECTIAOLITHOCTE i MaTepK-
ara B ofiaacTu Dopra. B panbHe Ames nagunaior upeo-
ABAATD rOPAsAD DOARE MEAAEHHEIEG TPOLECC L XHMIYeC-
KOR PeadkCallHi peans Gopra. Ha puc. 2 nokalan xapag-
TEPHEA TPadink H3aMeneHnH BO BPeMeli YeHANa ohMa-
TH Gopra PKO, Aan GOARIIHHCTES JAACTOMEPORE npG-
WECCl (MMM ECKON DEAGKCALMM b OCHOBHOM 33K AIYH-
Bakred B redene 40 —60 vacos nocae npHAOKeHKA
Harpysed [YHacToR (-, Ha PRCYHKE) M ARACE 1POTERAIOT,
TABRHEIM OSpas0M, MPOUECCOH XMMAYSCKON PeAGKCaian
[YHECTOR, HAMHHAIOWNRCR © £ ), TDcroaiiie spemeny
NPOUeCCOR XHMHYCCKOR PEAAKCAIINH OYEeHE BEAHEM |
COCTABAXIIT, HAITPHMED, A ByAKaHK3aTon CKA, HK i
CRC-30A coopercmmenmo 210", 710* 1 210" — ToecTn
AAHTCH IOAAMI

COuenuano, 910 5 GOPTOBLIN COCAMHEHWIN PKO, Ko-
TOPBE JRCAAYATHPYIOTCH B TEMEHHE MIOTHX AT, (1pD-
LECCH SARTEARHOR XHMHYECKON PEAKCAIMH PeIHHE
STEARKIYTCR ONPEASASION MMM © TOYKH 3pEHHN HX BAHAHW
He paBOTOCIIOCONIINC TR HIADAM,

Reanuuna neproHadas Lo CHIEe T yoHAans 0f-
A THI, OOYCACHARHNORD MPOIECCEME (DHANYeC KON pe-

Puc. L. Cxema Bopra peInHoKopAHOR obosoukn:
1, 6 — daamnn; 2 — peansa; 3 - caon kopaas;
4 - fopromoe KOARID; 5 = GOATH

Puc. 2 Xapak ropusiil rpa gk iase nesms
B BpEMenil yonan olixaTing Gopra PRKO

ADECALHM, SAHHCHT OT THITE HCHOALSYCMBIY PEIMH, KO-
CIPYRLMH GOPTE, TEXHOATHER 6T0 HIMTORACHNA, 8 TAKHE
OTMAKCHMAALHOR TeMIepaTypn senAyaTaus PKO
AAH NMONWIIEHHA TCPMOTHIHOCTH HeACCoODpatiD
NPOHIBOAHTE OANY MAH HECKOALKD NMOBTORMLIX TTOATRE-
¥eR Dopra © NoMOuLH DOATOR KPENARHHA AD HOMK-
HAALHOTO YOHAMA, NOCAS ROX0MACITHA BRCTPOE thasi
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Pive, J. Mojear yupyrossasorexywell cpeis

PeAAKCOLMOHHIIX NpOUeccos, B CBAM C 3THM LPeACTaR-
AxeT BOARIOH TRAKTHYSCKHA MHTEpeC pacyeT oCTaToy-
HOH BEAHYHHE] YCHARN OBXaTHA GOPTa C YISTOM YKA3AH-
HELX MOBTORHLY ODMaTHR (HOATHREK) N0CAS TPOXOHK-
Actins Gncrpoi thasu peaakcaiuoiin NPpoLeccos,

BL".’I.HLIHH}I' NEpEOHAYEALHOND CHHEEHHH YUHARM
ofixarin Gopron PO Mmo¥no xapakrepuiosats koog-
HHIHEIITOM NEPBEOHAYAALHON CHIARE N YOUAHS ODRa-
THi K, panHim;

K o

P (n
rae £, — HoMHBasLHoe Youane ofmards Gopros;

F, — youamne ofixaTHa NOCAE NPOXORAENNE BECTPOR
(hasn pEAAKCALMOHHKIX NPOLECCon,

AAS CIHACAHHA ARIKOYTIPYTHE CEORCTE NTOAHMEDPOR
NPHMCIHIOT PAAMMHEIE DECACIHYCCKAE MOACAH, Hanbo-
AR MPOCTAR MOAEAL, OUHCLBAIOINER TPONEcch huan-
YECKOH M XMMHYECKON DEASKCATTHE AAS OAHODCHON AR-
thopMaiiy NOACTARARHA Ha PHC. 3 [MOASAL YIPYTO-BHI-
KOMOAIYUOR cpeaut), CAywal npuMeresHss nopobmoi
MOAPAM AAH PACUETa YIIPYTO- PeABKCALMOHHEX CROACTR
NOANMEDPOE OIWACANE BANTepaype 1, 2, 3],

MOARAL COAPPRIIT RS VITDYTHX SACMEHTA {IIPY 3 ML)
C MOAYAAME yupyrocTn £ w K napa gemmibepa ¢ nea-
KOCTHMH ] W 0fy, MPHUEM BRIKOCTH ] W 1), PE3KO pas-

AMYIIL 1i= 10° —ID"L Mocaepnes oBoTORTEARCTRD
il

NOIBOATET PASASAHTH MOARAL, HIOOPAaXeEYIo Ha puc. 3,
Hil ABD MOACAM, NOKS3aHHEE Ha pue, 4a ¥ A0,

MNepsas MopeAL (pHC. 4a) OTHCLBAET olparuMee
NPOLHECCH (PHAMYECKOH DPRABKCAIMM, NTPOTEKEIONHE B
nepBke Yace 40— 60 nocae NPHAOKENTHA HATPYIKKW, a
Bropas (puc, 46) — #eoBpaTMMie NPOLCCCH XHME-
HECKON PRAAKCALWN, MPOTeKARIILHE B TOYeTTHE MEOrHX
aet. MNpasoMeprocTs HCHOALIDBAHHA AAH OLUCAHHA
HNPOLECTOR XHMHYECKOH PeAGKCALHH MOASAH C OAHHM
BpeMeHeM Peaskcallui [pHc, 406) noarae paRaAaeTeR HMe-
HHITHMHCH JRCTe DM ME HTAALHLIME AAHIBIME.

MOaCAH, ONHMCHBAIOWER NPORECOR (PRUAMYCCKOR
PEAGECAIHH, COOTBETCTRYET CARAYHOULCE VDABHE HME:

én +&,E =al(l), (2)

rae g, — ODPaTHMAH OCTATOMHAR [IABCTHYOCKAR) AR-
thopaain;
i) — HAlPMAEHHE, 3aBHCHIILEE OT BPEMENH |
PaccMoTphM ABa KpafHHX CAyNan: B Ha4aAbHEIR
MOMEHT BReMert (1 = 0] Wuepes santeasnsfl nposency-
TOK BROMEHM (f —»an ),
Obuer pewenne ypasueuna (2) NpH yeADBRH, Y10
£, =10 npu ¢ = § uMeeT A

l-e 7 : 31

Puc. 4. MoACAR, ONACKBAINE [1POQeccil
paameckod (al w xwanveckol (0] peaskcni

Toras MOMHG 3aTHCATS:

‘.E-I £y
l-e ¥ . 4)

ﬂ'=EﬂE | -
"i'

Bripamenwe (4] npeACTARHM B RHAR
a=E(t)e, i5)
rae E() — pesakcupyonmil Moayas

_B+hy

E e W (6)

Ele)= " E+E

MNpw f o,

E(m)= LB
B+

MNpu §— o, Elm}=£*%-
E+ E
Aares HooaeAyeM MOASAL, QITMCHIBAFLILY IO Heod paTH-

MEIE TROLECCHLI XHMHYeCKOH peAakcalimy (Moageal Marc-
meANd, pHC. 6],

YpaBnenue MopcAH HMEST BHA,
e =oli), (7]

The £, — HeoDpaTHMan ocTaTouHan AROpMaLH.
AAR MABARX NPHPALLEHUA NDEMEHH Af HMECM!

45, = }'; a(naAr, (8)

Mp# peaarcammm:

Ey = &g l=-¢ J

Eot
o= Ey 6y —Em)=8Ese ", (a)
kg

Efy=Eze 7 -

AAR CAYUEH HAKONACHHN OCTATOMHEX AB(IOPMATH i
HMEEM;

-Er
E,=gp|l=g 7

!

(10)

SONE (0D T oM AMHLDTE WISHRAYH HMIENDND

INHITIROHRMYIN W IMHI0I I0HWMYN
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Puc, 5, Tpaduk nasmenennn yenann ofixatng napyscsors Gopra PEO soa. H-197
NPH ALAPDEKE B YCAOBHEX DPGMIBOACTRENINID MOMeNICHNE C NEPHOAHITCKIMM NOATH&KAMA]
CHADIHAT AHHEE — IKCTHRPUMINT, DYRETHR - pacaet no dopayac (12] npin K=0.4

KONCTANTE PEAAKCALHONION TRONECCa HAXOANTUH
M3 HCUBITAHMA PEAHE HE HAKONASHHE OCTaTOUHEIX Ap-
thopManHi, peAaRCAHIO HANPAARETHN AR TOATVIeC T,

HMexoan v npeacTaRASHWA TEOPHH AMHEHHON RA3-
ROYNPYTOCTH, MOKHO NDKA3ETL, w10 Rosdipuiment K
HE ADAKEH 3a8HCETE OT BEAMYHHEL YOHAMA O0#ATHI, UTO
MOATHEPRAICTCH MPOREACHHRMMEH ABTOPOM HOCARADRA-
Huamu Gopros PKO pasawmnol KoHCTpyRUMA. Yora-
HOBABHD, 4T ¥ HopTon GANIKHX KOBCTRYRIME npH op-
HOM | TOR e TOMIEPATY D SKCIAYATAIMN AHAMEH M
koodpmnenra K Danakn mesxay coboi, Tag, npu
TeMmneparype 20 °C HopTa XapakTe piny KoncTpyKIH
€ RalpOHORMM KdpEAcoM umenT koathigmigpenr K =
= 0.4 - 0.6, aGopra ¢ METAAAGROPAHRIM KAPKACOM HMEIOT
roadpeuenT K =065 -0.75.

HMexops va nocrodncrea koagupunmetnra X vomno
AAMHCATH CAEANIOIEE BRI PaMeHHE AR pacueTa YCHAHR
ofigarin BOPTa, COOTBETCTRYIONIRID MOMENTY OKOHYA-
HHH OCHOBHLIX Rpoieccon puamueckol peaskoaiiu
MOCAE HOBTORILIK OOMATHR [IOATHHeR)

P=F=P-K),
P=f -(P-RXI- K)
- Pnr _{P# = P’.‘I]-'E}‘

[11)

=P, =(P. - P, X1-K)

rae P_ = BOAMMHHA HOMUIIAALGTD obxarnn Bopra;
I — peanumHa youams oBmarin Oopra nocae M -ro of-
HATHA K MOMENTY BREMEHH, COOTRCTCTRYIOUIOMY OROH-
HYAHMI OCHOBHKEX Hpoteccon rinueckol peaakcammm,

MOACTABARA KARMADE 1 PEALIAYILES RWDAKEHHE ¥CH-
AMSE OTIRATHI B NOCABAYKHLIEE, 3anHCHMOcTH |11) npe-
olipasyInTes K BuAy:

p=pli-0-kY]

BoamomniocTs npusMencrud chopmyard (12) npose-
PEHO OKCTIEPHMEHTAALHI,

Ha puc. 5 nokaszan skcnepumentasbini rpadmx
HaMeHenH yenaus obxarin Sopra ce puinoit PKO yMop,
H- 1497 npm BARPEKE B YCADBUAX NIPOHIBOACTHEHHOTD
NOMBIEHHA C HePHOARYECKHMN DOATHRMEAMM (CTIADIL-
HEMHAHHHA MH’ W PACIETHLC AAHF G, HNOAYHEHILIC O
thopsyae (12] [oyurraprute Avdsyu). Mo pucynxa

(12)

BHAHD XOpoUIee COBIAASHHE pacHeTHR X AAHHLIX © pe-
ayArTaTaMu akcnepusenton, TMosTisea oCyecTnag-
AdCE 1A 28 u 51 CYyTEM SKCOCPUMEBNTA AG SHAYHCHHA
P, =260 xH,

Moayuennas B HACTOAMEM aparpaipe 3aRHCHMOCTE
NOIBOAACT NPOBOANTH PACHET COXPAHAIOIETOCH YEHARR
ofixarnd Gopra PRO, coorpercrayiomera MoMenty
OROHYaHAA OCHOBHEY NPOUCCCon (PHAHYSCKON peidr-
CAlMH, HOCAE NORTORHLX ofiKaTHA Gopra. 2o noino-
ARET QUEHATE RE0GX0AHMOE KOAHYSCTED H IOPHOAR-
HOCTE MOATHHEKA ﬁllp'l."l'lhhlt L‘ﬂ!"ﬂ.lp‘lll{'}{l‘lﬁ Ha ITane QkKc-
HAYATAIMM,

Ha ocHoDaiMH NoAY IEHHELX POIYALTATON 10 OIPeAS-
AEHHID HalPAAEHNG-ASDORMEPOBAHHON COCTURHMHA
Gopros PKO H peoaorMaeckux Moaeaell pesad npea-
ADEH MOTOA PACYETA HEODXOAHMOrD KOAWYECThE M
NePHOAHYHOCTH NOATHMEH GOpronuy coepuuenmi,
2TOT METOA YCOEILIHO TPAMEHACTOA IPH 3KCIAYATA1HH
PEIHHOROPAHMX OHIACYEK,

Bufianorpadhinieckni cnnoox

1. Aanepaean 00, Pacuer peanHomexHHMECKRE HIAAHA, — M,
MamsmocTpoense, 1996 — 253 ¢,

L Dpencess AW, Ofpanon K1LH, /7 Mypias akcoepaye-
TAALHOH 3 TeopeTREeCKoR huankn, — 1939, — No 0. — O 10R1.

3. PRAQKCAIMO NG NDACIMHA B ROAHMERAK S 04 e, M. Gap
renesa, 0.8 3esenesa, — A XHMAR, ACTRITR, ora-mwe, 1972 — 37

IIAAAH BuxTop BAasuMHPOBIY, ACKTOD TEXHHUECKAX
HAYK, MTPOPECCOp, 3anepy ol Kapeapoi « T pancnopt
H xpanenme Hedimi u rana, crauaapTHEaiHa u cepTHgin-
KA, perrop OMoRorD POCYAADCTREHHNOID TEXHHYOC-
KOro YHHBEPCHTETA.

TPUBEABCKHH Hocnd ArercasapoBmy, KanpHAST
TEXHHYHECKHX HAYE, IAaBHBH RORCTPYETOR HIT «Mpor-
peccs,

MOAAKOB Cepreit Hukoraennd, KanpHAaT TEXHM-
HECKHX HAYE, ADICHT KatheAps o TpaHCnopT M Xpaneime
HedyH | rasa, CTaHAA PTHaaima 1 cepTHWRaman Onc-
KOPD FOCYASPCTREHHOND TEXHHYECKOTD YHHBePCATOTA
Anpec ana nepenuckn: 644050, r, Omck, np. Mupa, 11

CraThs MocTY AN b peaasms 01,07 2008 ¢,
© B, B. Waaan, M. A Tpafieasciwi, G, W, Noaskon
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A. Jl. AXTYNOB
O. M. KHPACHPOB

Cubupckan rocyaapcTeesHas
ABTOMODHNLHO-JOPOMHAN AKAREMMHS,
r. Omecn

PACYET AETANEHA
KPAHOBbIX MEXAHU3MOB
MO SKBMBAJIEHTHbIM HATPY3KAM

B craThe PBCCMOTREHS ACNEKTHI PACYETOR HA BRIHOCAWBOCTE ASTANEH rPYIONOABLE MifbIL
HP3HOB PAINHYHOTO TEXHONOTHYECKOrO HA3HAYEHHS, PDAGOTAIOLIME NPH HECTALMOHADHEIX

NEPEMEHHEIX HArPY 3HaX,

Kmovessie cnosa: rpy30noAbe MHbIA KDEH, DACYET, NEDEMEHHLIS HAFDY 3HM, AHHAMUYECHMS

HAIPY IHH, LMK HATPY M EHHA,

TpeGouduns, NPEABHBAREMEE K CTATHHECKHNM H AJ-
HaMUHECKHM XAPAKTEPHOTHEAM MeXanuiMol Mpyso-
NOALEMHBIX KPanon, 00YCADBARHL cnet g KGR palio-
Thi, OCODEHIOCTAMM KOHCTRYKIHN M YCAOBHAMMY SKCIAY-
ATELUMH KPAHOR, paboTaiouiHg npy HepeMeTHBI HArpyd-
Kax [1].

B ocHony pacuera AeTaARH KPAHOREIK Mexatusmon
HE BB HOCARBOCTE, PADOTAIOIHY NPH HOCTANRONAPHOM
HEPCMOTHOM HAIPYAECIHNA, [IOACSCH TPHHIMI AMITCH-
HOIG CYMMHPOBSITHH NOBPEAARH AR, TOABOAR LR TTPO-
BOAMTE ITOT PACHET 110 REANYHHE HAIPYIKK (), IKEH-
BAARHTHON BCOMY CHERTRY ABRCTRYIONNX HArpyane,

oA IEBRBAACHTHON NOHHMARTCH NOCTOSHIAA 10
BEAHUHLE HAFPYIRA [MOMCIT, CHAQ), B BaION AN Ty XKe
CTEENE YETAADCTHOID NOBREHAE HMA KOHKRSTHOR AFTa-
AM 38 JARAHHBR CPOR CAY ARG, UTO H ASHCTRYIONMIE Ha
ACTAAL CTIEKTP HAUPY 0K C YUETOM NHKONMX, XapaKTopm-
AYeMLA rpatiHkoM Harpysenda (pec. 1),

HMenoarayn nonsrue of SKBHBIASITHON Harpyse,
MOMHD BECTH PACHETE Ha CONMpPOTHRASHKHE YCTaADCTH
N HORPMHPOREHHOMY DacueTy, YCTalaHAnRAaTE Ha HaAe-
ARE ODOCHORAHHOE AHAMEHHE ADIYEKACMON HAFPYIK M
HpH 3IAAHHOM CROKE CAYARDLL, CRARHHBATE HIACAHH 110
YACALHOM METAAAOEMKOCTH [HA EAMHMLLY HATPYIKH) H Ap,

BEAHYHHY JKBHHAACIITHON HarpyIKN CABAYET QI pe-
AEARTR IO (POpMyAR

Q. =K, 0., (1)

rar Q.. — HaRGOALIIAS HATPYIKA HA ABTAAL, YUHThIBa-
CMON B PACUCTE 11 CHLPOTHRASHHE YETAABETH [AQAIT-
BEUHOCTR), N, — KOShHIMEET AQATOBEYHOCTH.
Ofimee BHpaseHne KoMMpHIIeTa AOATORETHOCTH
Ky MomeT BRITE DPeACTARARKD I 38 RMCUMOCTI ot hop-
M TRathHEa narpy senns 2] caeayiougasm ofpasos:
— UPH CTYNEHYdTOM (n CTYedaed) Tpadsmre

T
m]Z#I - IZHI

Fuc. 1. PacqHeTHin rpafuk Harpysenns
38 MPHBEALHHEIR KA pafioThl KPaROROCG MEXANHIMA
CYHETOM AHMAMHICCHHY HATPYIOK

— NMpH HENPE PRIBHOM IPafiHEe HATPY e HHS
i Q Wm
ol T
A Jr:/"n "j Q) "

{L? “'2 o fZp o |
1\ Ol z, (2, 4

rae (b[% :: — JEKOH HIMBHOHHA Harpyskm ) Ha

(26}

TEEYILEM (-OM YPOBHE (CTYNENH) HarpyMeius no spe-
MEHH (N0 MHCAY KA £), £, — pacueTHoe ducan
HHAAQE HArpyFEeHi £, — Gal0n0e MCAD IMIKADE HArpy-
Mennn (No KpMBOH yOTAAGCTH),

Bripaxenmsa (2) nossosmior sanmcarh kosdqubaiper
ADATOBEMHOCTH B BHAR NPOHIREADHHA

Kq=KoK,K, (3)

rae Ky — kostduuuent nepoMerHocTi HAIPY3IKH;
K. Ro3upuuMenT cpoka cayxOL; K, — koahdim-
IHEHT OPEACALHOND HEKOTLACHWA 1H0On PERMABHHA.

|

A05E (ER) T oM NFHIDIE BRHRAYE HHIIND

IMHITINOHAMYN W IHHIOd LIOHWT YR




1

ORCKM HAVHIA BECTHUE M1 1 (83} 1009 *

MALWHOCTPOEMHE W MALNHOBEAESHT

B

2]
£

2 koo pMITHB TR COOTRETETREHHO DAL
Z[%u ”; HnﬂJ]cz{@/’m dl{
i

MNpeclipasyesm nupasennn aan koxbdmmmenros K,
K, WK, €YyUerom yCAOBHH HATPYREEeHNE KPaHoRKX Me-
RAHHAMOE.

Koadehunpeirr nepemMeimoct Harpyaem K, onpeae-
ARCM AN }'F.‘LI‘IHHﬁ HArpy K CeHME B HADN Pk e HHOPO COoTo-
MIHA KOHEPETHON ACTAAN MOXATHAMA KpaHd.

At rpadika HAIPYREHUN 38 (PUBEATIHLTH [THEA
paboTul KpanoRorn Mexaumama (puc, 1) oaddmmenT

Ky, onpeagasmiot no hopsyae

4 L%:Lﬂm-ﬂ.

14)

A & — KOMPONIHERT HeY CraHONHBLIETOCA ARHACEH,
£T0 BEAHYHHA HAXOANTCH N0 MapaMerpan, XapakTepH-
AYIOUEAM YCADBHA HATPYARCHIA KPatonnes Mex aHHIMOon,
f = rootupr et HArPYIKK YETAHOBHBLLEIOCH AlH-
O, TTAXOANTTH 110 FPAPIEAM 34D yAKH KPaHa | Ha-
FPYIKAM XOAQCTOID XOAA,

Mp# GoARITHX m W MaALX § IPUDAHAEHHDE JHa%e-
HHE K B OTOM cAYHan MoReT GuiTh HaftaeHo, Kak

; ||£!il+,ﬂi
Ky = '
m+
7 :
Mpw f—’ =£ 2] u& < | hopmyaa (4) uMeeT BIA

& (1-p]

Re =Yg men)

Mpw 82 2| ropyyaa (4) nmeeT Bup,

K, {f

At rpadika HarpyReHns 38 IpUBCYOHHR LKA
PAGGTHL C yUEToM AHHAMMUEC KUY HArpyaok (puc. 1) ne-
AHYHE K onpeagaieTon 1o opmyae (3]

A &
EU:{“{&"I*‘T—;H

0" e

|Al" ;\-__ T. ﬂ 9“%_ e Rﬂmﬂ-

LHENT MHROBOR (AHHAMEMECKOA) HaTPYIEY; 8, — Kooi-
PHUHERT HEYCTRROBH IS TOCH ABHAC HMS PH THEOBOGH
Harpyake .. n.
Beauuniia narpyaok, BXoARINY B Bruipamonme 0 u
iy CNPEARARETCS AAH KAKAOR KOHKPOTHON ASTAAM.
Koatpdmupent cpoka caymin K, ONPEARARETCR A
PACCMATRHRALMORN ArTass o hopMyac:

(s)

v (1-az)

1+ g
i m-i-l:l i

X+ pm(1-5), 6)

z

fr=qz

(7

Bripase i AR OTIPEARAC LA THAME HI 2, HMeIOT
CAEAYIOUEHR BHA;

= TMPH PACHETE Ha HArHD BOOX JACMOTTOR MEeXAHMS-
MOB K Ha KOHTAKTHYI NPOYHOCTE AET4AER MeXdHHIMA
nogsLenMa

Z, =607 i8)

n—al

= [IPH PACUETE HA KOHTAKTHYIO NROYHOCTE ARTaAs i
MERAHHIMA [IEpEARH A CHI
Z, =307 __n; (]

— NPH PACHETE HA KPYYCHHE ARTAACH MeXaHHiIMa
HEATAAA M TTC AR MAE HIH

£, =607 X, (o)
rae T, — MAlMunoe npeMs; M, — J4CTora BRAweiin
ABETAAH, s ') AAA MEXAHMIMOB HoALeMa n =1 190, | AAR

MEXAHHIMOR nepeasisenut o, =n, YOOLIH, 0, —
HACTOTA BPAUIEHWA ASTAAN NP }rm&HnnﬁmueMcﬂ ABH-
HEHHH, sy

Boanwguuia 4 — MHCAO BEAIOUCTIHE MOXATTHAMA B MH-
HY'TY MALUTHEHOT) BPEME N,

B casau c Tem, 9TO BeAuHHK £, npe warnfe u Z
NPH EPYHMEHAN MOTYT 110 CORTAAATY, B CAYVAE pacyera
RAAGR A KPYUEHHE CACAYET YTOMHHTE SHAMSHIE £, AAS
KRy e HEH 10 BLIPAX eI

rae &, — KodfepHiHeT nHKOBOH HAMPYIKH.

[Mpu onpeacaeinn kosthmuenta K AoAmHo co-
GApaThCA yeaosne &, <|

2Ho yeAoBHEe BRITOAHASTCH OpH £, <Z,, a Takme,
SCAH NP alCoAIOTHOM 3HaMeHK 2, > 7, B packeT ipu-
HHMAETCH AMIIL MBCTH FPpafiMKa HArPYROLHA, HAXOAR-
HARCH (10 0CH A0CIMOC) MEMAY HAYAAGM KOOPAMHAT H
dHauenmes 2. B 31oM cAyuar da PacHeTHYIO BEAHYMIITY
£, NpHHHEMAETER 3HaYeHue 2,

KoaddmmenT npeseALHONT HAKOIASHHOND NORR K-
ACHHA [KOMPPHIETT TREHUDOBKK) & | ONpeAeAIeTCH
no thopMyan

1
-?;‘

FAE @ — NapaMeTp NReARARHOTO HAKOTIARHHOT NOREK-
APHHAL

HPH OTCYTCTRHM KPETEOBPOMOHHK X THKOBLIX nepe-
FPY30K, NWMIBAHHBIX, CASRILIM O0pazoM, AMHAMHYCC-
KIHMH KOAE0a TeAL LIMH TPOIECCAMM B KHHEMATHIECKOR
nend, npuauMaoT a=1 u K, =1 [3],

TMpH HAAMYHK KPATKORPEMEHHLIN AMHAMHUCCKHUY
HAPYIOK BhiCOKOND YPOBHA BCAMMEML o OHPEACARDTCA
no hopMyae

i)

a=135+051g8,. (12)

rae &, = fyé = ROHPPHEHEHT OTHOCHTEALHOM (1p0-
r

ADABUTEARHOCTH ASACTRHA THROBON Harpyakn (.,
NOA KOTOROE ARTAAL HEMMTLRAET HCAD HUKAOB Harpy-
wennn £, TPy BECEMa MAALIX THAYCHWA o, IOAYEAEMETY

no gopMyas (12], cAeAYeT TPHHAMATL a= 0,1,

Buanorpadirisckn i Conoox

L Axryaon AN, Kiupacupos OUM., Kovepaan EH Mocapaona-
HHE AHHAM HUSCEN T XAPaKTEPHOTHE MRYI0noxbe TR Ko nocas



pestonTa & [polacsn AHBAMHER 3 IPEOSHOCTH HCOOANNTEALHLX
HMEXAHAIMOE B MAIWH, — ACTPAXank © Faa-no AITY, 2000, —
i, 108 — 108,

2 Konopason A. B, HAFPY®EMIOCTR, YOTAAOICTR, HAAERIOCTE
ARTAARR METAANYDTHSOCKHK Mammn. = M. Moraacypras 1981, =
HWoc

A Kowosason A, B Onpeaesesne koshhuamenTta nepesen-
MOCTH BATPYINH KPANOROTD MOXAHHIME © YIETOM AHNAMIIeCKME
COCTARARKNIN CTIeKTPa Harpysem S Tp, BHHHITTMALLL = 1975 =
MNef C.82-88

AXTYAOB Anercel AeonnADBH, ADKTOP TEXHHYECKHAX
HEYE, NPOMeccop, JaseAyIomnun Kaheapol cYnpapae-
HHE Ka49ecTROM B coprHtrraguas CHEHpCRO rocypap-

YAK 621.873 : 519.711

CTHEHHOR AR TOMOOHARHO-ADPORHOR AKAASMHH, AKAAS-
MHE MeRAYHAPOAHON aKaACMHH aBTOPOR HAYYHHIX
OTEPETHA B HAo0peTeHni, ABHCTEMTEABIIR YA AKa-
Agsun npolises kavecrna Poccum,

AppEC ANA Nependcky: B44080, r. Omck, up. Mupa, 5.
KHPACHPORB Oaer MuxafiaoBRd, KAHAMAAT TEXHWYEC-
KEHX HAYK, ADUEHT, 3aBeAYIOmME Katheapor «Texao-
ADTHH MAIITHHOCTPORHHA H TEXHHYSCKOID Ceprucas
OMCKOro rocyAapCTECHHOND ATPApHOTrD YHHABRCHTETA
Appec paan nepenwekn: 644008, r. Omek, MEcTHryTeKRas
nA., 2.

Craten nocrynnas m pepakipns 26,08, 2009 .
® A A Axtyaon, O, M. Knpackpon

. B. AEHMCOB
B. A. MELLLEPSIKOB
B. C. MTSKCOBA

Cubnpcran rocygapcraesHan
BBTOMOGHNBHO-HOPOMHAR AKAREMHE,
r. Omck

OMmCHHA FOCY RApCTBEHHBIN
TEXHMHYECHHH YHHBEPCHTET

MOJENUPOBAHME CUCTEMbI

HEYETKOT'O YMNPABJIEHMS
PABOYMM MPOLIECCOM
CTPEJIOBOIO KPAHA

Ha 0CHOBAHMH BHANKH3A FHCNEPHMEHTANBHBIX AaHNLIX O PABOYEM NPOUECCE CTPENORONO KpaHa
PaIpaboTaHa MOLENE CHETEME ABTOMATHIECKOT O YIpaBReHHA KPDaHO M. ANrOpPHTM dyHHLH-
OHHPOBAHHA CHETE MBI YTIDABNEHHN OCHOBAH HA MATE MATHYECHD M ANNBPATE HENETHOR NOTHKM,
MNpoMoAenHPOBAH NPOLECC NEPE MELLEHMA FPY 33, BLIMONHEHO CPABHEHKE TPAEKTOPMI rpy3a
MPH HEYETHOM H NPOTPAMMHOM YNPABNEHHH C FHCNEDHMEHTANBHLIMM JEHHBIMM,

Hmouessie CNoBa: CTPENOBOH KPAH, HMHTBLMOHHOE MOAENHPOBAHHE, HEYETHOS YIPaBneHNe,

B HacTosinee npeMi BONPOCAM PallHOHAALIONG
YUPEABACHHA NOAEEMHO-TPANCTIOPTHBIME MaUTHHAMMN
YARARETCR GOABLIOE BHUMAHWS, TAK KAK 0T HETO J8BHCHT
NPOHABOAHTEABHOCTE MAITHHE, Be ADATOREYHOCTL M
yeaoBUA pafiorn ofCAYRHBAIGIIETD nepoonasa, Camo-
XOAHBIF CTPeADRON KpaH DPpeAcTanadeT coboi caom i
AFPErar, BRANMALIHA B Cofd HeCKOABKRD HOMENHE MO
PatoTAINNIHE MEXAITHIMOB, Y1l PABACHIE KOTOD R MH AAS
AOCTHHEHUH HAMAYYILETD PEIYALTATA BOAMOMHO AHIIL
Ha OCHORE TPUMEHEHHA CONPEMeHHLIX CPEACTE aBToMa-
THIAHW,

TPAAMIMOIILIN TOAXOA ¥ ANTOMATHIALMN KpaHa
HPCANCAAracT paspaliorny METEMaTHYCCKOR MOARAR AH-
Hamuky palioiero Nponecca Ha OCHOBE ANPHOPHO HIl-
(POPMATIHH O KOHCTPYKLMM MEXaHHIMOB Kpana, CAoK-
HIOCTh KPaHa KAk 00 BEKTE YIDARASHN, & TAKKES HaMene-
HHE L0 TEXHHMECEHE XADAKTEPHCTHE B IIPOLECCE 3K0-
DAYATALFM 207D yAURIOT COBARHME AASKBaTHON MOARAT
H CHITEI CHETEM L YITPaBACHRA. Ha 0CHOBE AHAAHTIS K-
NEREHMEHTAALHO DOAYY9eHHOE rHhopMann o nokaza-
TeAAX paficyero Hpolecca i ARRCTRALX ONepaTopa Kpa-
Ha BIAS HPEAAOKEHE CHETEMA 1 POrPaMMHOND Y panse-

s [1]. Takan cHereMa (pyHELUOIMPYET Ha OCHOBE 1pa-
HHA, MMHTHRYHMILHX ABEACTEHHA HEAORE Kd-Ole paropa,

IMNockoa hll}’ Ha IIpaKTHES :,’II]‘JﬂHAHIUII{HE H{.I.'a,ﬁ,.l'rﬁc'l'-
BHH ONEeRATOPRA Ha MEXAHHAMLI KPAHA DAIAHYAKTTES AAH
PasHLx paboux HEACE, JKCTRPHMEHTLALIAS WHgop-
sauus o pabouesm upolecce Moxer Gurs ofobmena o
DOMOITLR MaTEMATHYECKOTD allllapaTd HEYeTKOR Ao-
THEKH M MCHOABIOBAHA AAS NOCTROSHHA HHTEAABKTY-
AALHKX CHCTEM YUpasaeHua [2].

B HacTosieR CTaThe IPOAAGHKEH ATODITM (hYHKIH-
OHMPORAHHA CHOTEML HEYSTROIO YIPARASHHA pabounm
nponeccam CTPCADBOND kpﬂHa. OCHORAHHKIN Ha dHaAH3Ee
IRCTEPHMEHTAALHO HIMPDEHHLX NOKalaTeAsH palio-
HETD NpoUecca W ARACTERA YeAOREKA-0NCPATORA, NPeA-
CTAHRARHE PRIYARTATE MOACAHDOBAHIA CHCTEMbL YIIpan-
ABRHHN, 8 TAKRE HRITOAHEHD L'pdﬂlll.‘lll{l.’! CHCTEMBl HEYET-
KOTO YIEMBACHHA H CHETEML ARTOMATHYECKOMD TPOrpam-
MHEOID YITPaBASHWA Kpanom,

CucremMa anToMaTHIeCcKoro yNpagAeHHA paboums
NPHIECCOM Kpata hopMupyeT yopanasiolme Boiaeiicr-
HHH Ha MOCXAHHIMLL KPaHA (IPYy30Byio Aefeary, THApOLA-
AMHAD NOALEMA CTPRALL H MEX3HHIM DBOPOTA Kpanal,

=5
B2
Ca

IMHITIBOHMMYI W BAHIOEII0HMTY M
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Puc, 6. JanncHMocTs CKOPOCT KANATA
OF MECOrAACORANNE 10 RRCOTE FRY I M ¥TAY TOROPOTH Kpana

HAMEHAA AAHHY KAHATS L, BEIAST CTPEARL A M YIOA @ Lo-
BOpOTA NAATHOPMEL Kpakia o naane. Lieakio ympasaenns
ABARETCA NEPEMRLIEHAE TPY3a H3 HaYaALHOTD NOADKE-
HHHA C ACKAPTOBLIMH KOOPAHHATAMH (X, ¥, %), XapakTe-
PHAYIOIETIOCH HEHAALITLIMM JIA9SHHAMH NOKA3aTeAsh
(Lyi Ayl ). B KOHENHOE TOACKEHHE C KODPAHHATAMY (X
¥, &) KOTOPEIM COOTRETCTBYIOT TRelyeMble 3HAMEHIR
(L, Ay, Ynpanasoniee yorpoicrio Ha KamAoM ware
0o ppesedn hopMu pyeT YIPAaRARIONe RDAABACTRMA B
BHAR AHHEANON CROPOCTH KAHATA V|, YPAOBOH CROPOCTH
HAKAOHA CTPEALI ¥, H YIADBOR CROPOCTH HOBOPOTA Kpa-
Ha B AGHE ¥, YN PanAsioniie BOAARACTERE (POpMHPYIOTC
Ha OCHOBE HIII‘]?GPHHII,HH 0O paCCOrAaCoBaHuMH MeXAY
FAAAHHEIM B TEKYIHM DOADRCHHAMM MPY3A N0 RWcoTe
£, B0 BLIACTY €, HNOYTAY TOBOPOTE B IAGHE €, 4 TAKRE
MEMAY HAYAALBHREM H Te H}I‘IIIH M HOADMEHHEM I'PY 34 00
BLICOTE €,

8,=7.~% e, =A —A; e, =@ —p;
8, =2, — 1, ]
Yipapamoues yoTpoficT RO COASPRHT TPH CHCTEME
HEYETROID BRROAD — AAS YITPABASITHA Acliearod, REAe-
TOM CTPEAK H TTOROPOTOM KpaHa,

CHCTEMd HEMETRON BEIBOAA AA YT PaBAeH Aeea-
KOH lpeacrasaeia Ha puc. 1. Bojamue cuorems aead-
KITCH AHHIBHCTHYECKHE e pemenHne EZu EF, 1.0. pac-
COTAGCOBAHNA MEAAY JAAAHHKIM H TEKYLIHM OADRKEHH-
HMH FPY3d 00 BLICOTE W N0 YEAY [IOBOROTE B nAaHe, Bhl-
K04 — AHHIBHCTHYCCKAH nepemenyan VK, T.o. cropocTs
KaHaTA.

CHOTEMa HEMETROPD BREBOAS AAA YITPABACHHA NOBRO-
POTOM NAGTHIORME Kpana (pHc, 2) AMEST BXOAHKIE AMFT
BHCTHYeCKHE Nepevennse EF u EZ0 — paccoraacosa-
e I }"I'.J'l.‘,l' NoBOPOTA B IAAHE H DIKCOTA E‘ﬂ‘fﬂﬂ UTHOCH-
TEABHG HCXOAHOID NOADKEHHA. BRXoA — yraosan cKo-
pocTh naaTpopmMu VI,

B cHCTeME HEHETROID BHIBOAS AAS VIIPARAGTIHH Rbl-
ACTOM CTPEBALL Kpana [puc, 3) axopass anaamores EF u
EA = paccorAacoBaumy 0 YIAY HOBOPOTE B IASHE M 110
BRIAETY CTPEAR, BrXon — YyTAOBaA CKOPOCTh MOALEeMa
crpeas VA,

MporpaMsian peasnIalmus MOASAM CHOTEMEL HEYET-
KON YOPAUACHHA Pafouum npoieccoM Kpana ninos-
Heda 8 MATLAB 2007a ¢ nakerom paclumpenns Fuzzy
Logic Toolbox [3], Tun cHcTeM HEYeTKOTO BhiBOA —
LYTIHO, METOA HMIIAMEALNH — YMHOKEHHE; ONEpali
OfbeANHENHA PYHKIHIT TPHHAANCKHOCTH BRIXOATON
nepeMennoin — seposrHocTioe «MAM»; aedanandm-
KAl — MOTOAOM BIBCIIEHHOM CPeAHETD,

Pue. 7. 3anncnMoCcTh YEADBOR CHOPOCTH
MOROPOTA NARTHOPML KpLHa
OF PACCOTARCOBANNE N0 YIAY NOBOPGTE KpaHa
H ARCOTE FPY318 OTHOCHTEALHDO HCNOANODD MOADKDIHE

Puc, . 3anncaMocTh YIADBON CKOPOCTH HAKADHA CTPEAKL
0T PACCOrARCOBANNE N0 RKMASTY CTPEAKI W YTAY NOBOPOTA KpaHa

Mpasusa HEGETEOTD BEBOAS COCTABARHE Ha OCHOBE
MpasyA NPOrpaMMHEOTS yIpanaeHus pabouus nponeccom
Epana [ 1], Sy npHHAAAE R HOCTH AHHIEHCTHY S CEHX
e peMeHiLIX NOCTROCHL B DEAYARTATE AHAANIA IKCHICDH-
MEHTAALIEIX AAHHBIXK O palUUHE CROPOCTAX MEXaHHIMOR
KpaHa M 0 AeACTEHSX ONePATORa B IaBHCHMOCTH 0T TeKY-
IHEND MOAOHEHRA TPY3a B KAMALA MOMEHT BpeMens [4].

Ans nocrpoenns hyHKIHA TPHHAANCHKHOCTH BXOA-
HBEX OEPEMEHNILIE HCTMOABIOBAHK NOPOroBLIEe a4y e
KOODAHHAT FPY3a 1o BecoTe Z, yray HoROPOTE B MMAGHES
H BRIASTE CTREART KpaHa A, NPy KOTOPKX GNeparop Kpa-
HA OCYIECTBARA YT PaBANIOIINE BO3AeHCTRIA, B peayan-
Tare obolnenua uinhopManue o Tpex paBodHx HKAAX
Epaia olpepeieHb HOPOrORLIc JHAMCHHA BRCOTHOR
roopaunate Z,=0,01 M, Z,=1,178m, Z, =0,825 M,
L, =266M Z,=079M,Z,=0,748M, Z.=40MuZ =41 m.
MNoporoskie aHatein yraa nosopora naathopmi ¢, = 0,5,
P, =4,9,=33,9p,= 14, p, = 58, p, = 26. MNoporovue siaye-
HHA BhiARTE CTPeA A, = 0,038 M, A, = 0,6 M.

AAs HOCTPOCHHA (RYHELHA NPHIEAACRHOCTH BEIX0A-
HEIX AHHTBHCTHHECKMX MEPEMEHHELIX, T.€. CKOPOCTH Ka-
nara VK, ckopocreft nosopora kpana VF m saxaoua
cTpean VA, HCNOALIDBAHEL AHAYEITHE, 1AAABAEMLIE B0
paropom: v, =0,17s/c, v, = —0,17m/c, v, = 0,1 16M/¢,
V= —0:116 m/c, v, =0,07 m/c, v, = — 0,07 m/c,
V= 24 rpap/c, v, = —24 rpap/e, v, = 0,32 rpaa‘c,
V.= =045rpap/c,

Ha puc. 4 M Snpeacranaetsl NOCTPOCIILIE B OTHOCH-
TEAbHBIX EAMHHIAX (PYyHKIMK TRPHHAANERHOCTH BXOA-
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Hhix nepesenHux EZ u EF. Aan nepemeinioid EZ Guian
SEARNEL CAEAYIOUTHE (Y HKLMH TPHHAAEMHOCTH (DYHR-
owa EZD TpaneueHAAARHOR (POpPME C NapaMeTpaMM
{=0748: = 0,001; 0,001; 0, 748), hyuxnmn TPEYTOALHDR
thopmu — EZP4, EZNA, EZP3, EZN3 ¢ napameTpaMu
coorneTcTRendo, (0,001; 0,748; 0,79), | —0,79; —0,748;

—0,001), (0,748; 0,79, 2,66), ( —2,66; —0,79;, —0,748),
S-thynenwa EZP2 c napamerpamu (0,79; 2,66) n Z-thynx-
umA EZNZ ¢ napaMerpamu | — 2,66, —0,79), Aas nepeMen-
Hoi EF 3apain cArAyIoLume iy HEIHH TPHHAAACRHOCTH,
thynurnun Tpaneuenpassnon opyu EFD, EF2, EF3 ¢
napaMeTpaMH, COOTBETCTREHHO, [—4; —0,5; 0,5; 4).
(=54, =33 33, 58), (— 26, — 14; 14; 26), S-pynkuun EFP1
i napaverpav (0,5 4) u Z-hyasns EFMN1 c napaverpa-
M [ — 005, —d4). Ananason naMeHerns nepesMennoi EX
o1 — 50 A0 50 M, a nepesendof EF —or — 180° an 1807,

Hewerkoe ynpasaeine aelepKol OCYIHeCTRARETCH ©
TIOMOILRES CASAVIONIHY BOCEME MPanHA;

I, W{EZis EZP2) and (EF is EF3) then (VK is VKNI,

2, H(EZ is EZN2) and (EF is EF3) then (VK is VKP3).
ANMEZis EZPY) and (EF is EF3) then [VK is VEKMN4).
AEZ is EZN3) and (EF is EF3) then (VK is VKP4),
I (EZ is EZP4) and (EF is EF3) then (VK is VKNG,
AT (EZ s EZNA) and (EF is EF3) then (VK is VEPS),
ANEZ is EZD) and (EF is EF) then (VK is Q).

I (EF is not EF3) then (VK is09.

CHCTEME HEYeTKOTO BhIBOAA AAN YIIPaBACHHA
NoROPoOTOM KpaHa 'I-'h}"HK'II,HH ltFHHHMEH{F{ﬂ[‘TH AAR
nepeMennoi EZ0 sapana n wuae Z-thynxuun EZ1 ¢
napanteTpasu (40; 41). B cucreme HEUSTKOMD BLIBOAR AAS
YUpapAeHHA BhIASTOM CTRCAK hYHEIHA
NPHHAAAERHOCTH AAR NepoMeHHOH EA 3apaHb B aupe
thytknmn EAD  rpapeuewaasanHoit  hopmm ¢
napamerpamy (=06, —0,038; 0,038; 0,6), S-dyHrIHK
EAP! c napamerpamn [0,038; 0,6) n Z-dynwpn EAN] ¢
napamerpamu (— 0.6, — 0,038),

HeweTEoe yTpaBAeHHE TOBOPOTOM IAATOPME Kpa-
HE OCYLECTRAHCTCH © IOMOITHE CACAVIOUHX TPABHA.

1. I {EF is EFP1) and (EZ01s EZ1) then (VF is VFN1).

2 I (EFis EFN1) and (EZ0is EZ1) then (VFis VFPI).

3. If [EF is EFD) and (EZ0 is EZ1) then (VF is ().

4. 11 (EZ0 is not EZ1) then (VF is 0).

Heverroe ynpanaeHie BLIASTOM CTREAL] KPaHA OCY-
NIECTRARETTA C HOMOILID CABAVIONIH NpaBHA.

1. II{EFis EF2) and (EA s EAP1) then (VA s VANI).

2. IM{EF isEF2) and (EA is EAN1) then (VA is VAPI).

3. I |EF is EF2) and (EA is EALD) then (VA is D),

4. IT [EF is not EF2) then (VA is Q).

B peayaLTaTe MOASAMPOBEHHA CHTTEMB YITDARME A
HOAYMCILL IORCPRHOCTH OTHARKAS CHETOM HOUGTKOMD Bhl-
BoAA. OHM IPLACTABARIOT COBOM 3ARHCHMOCTH VIIpABAN-
HLLHE BOSARRCTEHA OT BEAMMEH PACCOTAACOBAH M MEMAY
IAATHHEIM H TEEYIIHM TOADAEHHEM Fpyaa (prc. 6—8),

Ha pre. 9 shinoANeHo CpaBieHiHe PeAyARTaTOB MoaAR-
AHPORAHHA HEIRTHOIO YIPARACHMA, NPOrPaMMIIGTD
YNPABACHHSA KpaHOM W 3KCHepaMenTs, HedeTkomy
YUPaRAEHMIO COOTRETCTEYeT GOACE TAARHOE HAMEHEHHE
pafouuy CROPOCTENR MEXAHHIMOR Kpala (o CPpasiernio
CNPOrPaMMHLIM YITPARAEHHEM. BAAIGAARE FTOMY MOKHO
YMEHBIIHTE 301Y HEHYBCTHHTEALIOCTH W NIOBRCHTE TOY-
HOCTH YU pasAcHHA Kpados, Mo cpanienyio c Apficrassvm
HEAUBERA-ONEPATO M, AMHTEALHOCTE NPOLECCA NEpeMe-
HEHHA 'py3a cokpauaerca © 250 a0 150 © Kag pAAq He-
HETHOMD, TAK M AM NTPONPaMMHEOIT YIPaRASHHHE, Y70 1103-
BOAHET HOBWCHTE IPOHABOAN TEARHOCTL KPAHA HA THIIO-
HLAX OIEPaLias.

MNMpearomeniLi B HacToRmed patoTe NOAXOA K MOAS-
AHPORAHII I aBTOMATHIALMKH pafioMero npogecea kpana
NOIROARET HA OCHOBE aHAAWAA ARACTBEHI onepaTopa

oo s L e

Puc, 0. TpackTopnm rpyla NpH HE1ETKOM,
N POTPAMMEOM YTIPARATHIE B IKCTIE PEMENTE

VUBCTE TPYAUCHIMCPHMLIE H HEROITROAHDYEMEIE BHEL-
nue ﬂﬂmﬂanH. 4 TakMe HEHIBeCTHIE napaMeTph
Kpaka,
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A. B. BOPOMH

Jl. B. TAPYTA

T. B. BENbrOJCKAS
HO. A. MBAHOBA

OMCHHA rocy A apCcTREHHLIN
YHHEEPCHTET nyTel coobilleHMa

BbICOKOHATIPYXEHHBIE
ONOPHBLIE Y3Jibl

BArOHOB U IOKOMOTHBOB

NpeancxeHs HOBLIE KOHCTRYKTHEHLIE DELIEHHE BbICOROHATDY HEHHLIX ONOPHLIX Y 1NOE BAT0-
HOR H NOKGMOTHBON, NOINONRIDILHE TOBLICHTE HX IHCIUNYATALMOHHBIE XADAKTEPMCTHHM.

Hnoyeasie CROBA: NORWKNHMK, SONMOBEYHOCTE, BYKCA, POnNK.

CHHOBHBIMH SASMEHTAMM, ONPEACASIONITHMI paBoTo-
ENOCOOHOCTL TOATMMHOIO COCTANA, N0 NpaBy CUWTE-
KITCH DOALIHIMITHEOBRE yinn, HanGoaee Harpyse LMy
UOALITHITHHKAMH B AOROMOTHREX AHARIOTCR BYRCORR® 1
MOTORHO-OCeRLE, MMeHHO 511 ON0pHLe Yaak IKnas%-
O HACTH TOABCDACI AETHTEALITLIM AHITAMH8C UM
HANPYIKAM B 3RCTIAYATALMH, UTO ONPUADARET HX CPABHH-
TEARHO HHAKYIO HAAE A HOCTH W AQATOBEY HOC T,

HauBGoabines BAMaine wa ACAMOBEYHOCTL oA
HHEOB OKaIRBAT Maccs Heofpeccopennmy qacTei
TOARROK, BOCTKOOTL MYTH, CROPOCTH AnMMenns, Bee
iodpacraoues TpeboBamne K NONLITEHWIO CKOPOCTH
AVHBEHHA NOSIAOR BBIHYHALET HCKATh HOBMWE KOH-
CTRPYETHREIE DENEHHE BECOROHAITY R CHHBX OTORHRX
YAADR MOABHA HOMO COCTARA,

B GyKcax coRpeMomiuy AOKOMOTHEOR | BATOHOR B
POCCHH TPHMENRIOT B OCHOBHOM NOAITHITHHENA Ka4eHHE
C UHAMHAPHYECKHMA poarkaMi. PaborocnocoGiocTs
TEKHX ONOR OFPAHHYMHBALTCA ARRCTRHEM IEPEMEHHK K
OCERLIX CHA, KOTODBIE TPHBOANT K MHTEHCHBIOMY WiHa-
UEABANHIN KOARLLH POAHEOR H3-34 TOPMOMCHHA POAHKOR
O TOPHORLIM NOBEPXHOCTAM UPH KOHTAKTHROHAHMN ©
foprami kuaetl. B chepuaecknx mopamnekax GouKo-
OBPaiHke POAHKR JAKAHHHBAIOT KOALIE NIPH CABHI®
CifepHYeCERK NOBCRX HOCTEd oTHOC HTEALHOD APYT APYTA
[1,2].

Loace cORCPIIEHNLIMH CABAYET HPHIHATE GYKCH ©
ABOHHEIM KOHMUECKHM TOAIHITHREOM | 3chide kTR M
YIAOTHENHEM, KOTOPOS 3aU[HILAST NOAITHNTHEK OT 0=
TERL CMAIKH W NPOHHEHOBEHAA B paloqyio NOADCT
BAari W abpasius s vactur [3], CaeayeT oTMETH TS, WD
PABOTOLHOCOTHOCTH KOHAMECKMX TOALIMIHHMKOR 38 BH-
CHT OT MHOTHX TeXHOAOTHYOCKHX thakTopos. TTpesae
BEETO, KOPIYC CAROETTHOTO BOAIWITHHES TPe0yeT Baco-
HARTIEH TOUHOCTH KOHHYCCKHX [OBEPXIDCTeR 1 HX
LODCHOCTH, JATEM PalloPasMe PHOCTE POAWKOE 10 prAay
HAPAMETPOB ADAKHE COCTAHANTL ADAN MHEpOHE, a 1jH-
AHHADHYHOCTE IEAKH OCH — TPHOAMEATLECT K HAS-
AALHON HE TOARKO NOCAS HATOTORACHHA, HO U A IKCTIAY -
ATALNK N0A HarpyIkoi. ADATOBEYHOCTE NOALIHIHHEA
MaHerT obecneuHnaTheR sihdbe kTUBHOA repMeTHAAIMEH
Pafoueit IOAOCTH — MHADOARHAM MY ECKHM VIIADTHEHMEM,

boage npocmoe peienke Troi NpoGASM L OCHORAHD
Ha MOARDHWIALHA BYRCH 1Y TEM BREACHAR KoMGHIH DO
BATHION CUCPL, SACMEHTEL KOTORPOR 3000 HIEHE TaTeH-

TaM# Ha HOARSHYIO MOASAL [4, 5] (puc. 1), Takoe yorpo-
CTHO ASET BOAMOMHOCTE PalHUHAALIG ROCTPHHAMAT b
KOMOHHHPOBAHHYIO HArpy3Ky u obecneyusats paboTo-
CHOCOBHOCTH TPH CMEIEHHH KOABCHLIX Map OTHOCH-
TeALHND Kopnycos Oyke, MoaepiHanposanuas Gykca
MPY30B0I0 BATDIA COASDRMT Wap |, pasMeneHHwA
MEMAY BOTHYTEMH CthepHYSCKHMHA onopasMi Goaninero
paauyca. [oa BOSARRCTEHEM FOPHI0HTAALHOH o0 pet-
HOM HATPY3IKW BOTHYTEE Chepuueckme nosepxnoeT
ORGP KOHTAKTHRYIOT ¢ IapoM M BOCOPHITHMATOT 3Ty
narpysey, Lapossi noAnSTHAK HOABOARET HCKARMHT L
IOPHAOHTEABHYIO NONEPEYHYIO HATPY3IKY Ha BopTht Ko-
AR IHAHHADHYECKHY NOAIHIHHKOR, YN0 MO0 ROATET
BEECTH D COCTAN KOMOWHHPOBAIION OTOPK ARYX PHAM L
POAHKORMA NoAWHNHHE 2 ¢ Ge300pToBLIMI KoALILAMH,
HMEHOLMA CYLIECTREHHEIE NPEHM Y LICCTRE B CPARHEH UK
C ABYMSA OTABARHLIMH DOAHKONOALINNHWKAMY,

HrofK peatmMHpoBATE ONOPHO-0CeR0e NOARCIIN-
BaHHE THMOROID IACKTROABITATEAR ACKOMOTHRA, Heol-
ROAMMO, B IRPEYIO GYEPEAL, KAPAMHAALHO YCOBEPILIEH-
CTHOBATE HAH HANTH HOBbIE KOHCTPYRTHEHBIE PEILCHRE
MOTOPHO-OCeBRIX NOAIITHITHAKOE [MOIT) croasmoHuR,
ApyruM BapranTom MomeT GLITL coasatne i rafaprrax
ARCOAYATHRYEMAIX OHOP NOAITMITHHKOE C TEASMH Kave-
M, BOCTIPHHAMAKI LMY PAAHAALHBIE M OCCHEE HATDYIRH,

| =)
=

N e

Pue, 1. Moaepnnanposasnan Syaca rpy1onero sarona:
| = maposni noAnsTIHR,
T = ABYXEEANRIN POA MK ORI TIO AN
© BeafopTonLIME KOARIAMI
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Creronnl nocTpocsns MO ekoass e nomme -
HOA ADAPDEOUNOCTH, MPE AR BRI, CRATAIL € MATEDH-
AACIM OIRHON TOBEPXHOCTW, BOIMOAHOCTH B0 YHHBED-
CAAHIANHH, T0 BCTh HENOAKIOBARMA BRAGARINE C TPeGY-
EMMMH TPHEOTEX HHYMCCKUMK cRORCTEAMHA, Dcolio nax-
LM YCUACGBHEM CACAYDT CHMTATH O0HAATEALIOCTE }I'B-E‘:.M‘I-
NEHHHE IACIAAH KOHTAKTHDYIOLER NOReRXHOCTH, D10
MORHO OCYULECTERTE 3d CHET MCKATOUME HMH THOeDO0AK-
YECKOH PACTONEH BEAGALITA H OKHa BO BKAAABILIE AAR
PEIMELIEH [IOABCTEPHOND CMANKBAIONErD YOTPOf-
CTHE, YENe AN PRAANIALMEL FROrs HOAXOAS obec Toumuna-
OTCH NREACHHEM B 30MY TRCITHA CMAA0MHOTD MATCPHAAR
C PARHOMEPHBIM paClupeAeARHHEM 110 110 BEPXHOCTH
TPEHHS B YACPRANNA 670 B 30HE TPEHHA NPH BIaHMO-
ARTCTEMN PAaboUNX HOBEPXHOCTER ONOPH,

Pearusanms Tpoie Kaienus B pagMaiLiLiy raGapu-
TAX IKCTAYATHPYEMbIX HOANMITHHKOR CROARSEHHA 00
HOBAHA HA YBEAHUYEHHH AMHAMHYCCKOA TPy3onoaLeM-
HOCTH ONOPK 38 CUCT HCNOABIOBAHHA POAHKDR MBAOTD
AHEMETDA, CENAPHPORENHA MX KANMAHPOBAFILI MH fTAAC-
THHAMH H3 CaMOCMAaNL BAIOLIErOCH MATCDHAA HAK E[IJE'
PHUECKHMH TEABMH Ka4eHHA. BOALIIOE KOAHYECTBO TRA
KdYitiHA, HAARKHAN TEPMETHIANNA CMainiBacMON mo-
AOCTH — TAABHBIE (PAKTOPL POCTA ADATOREMHOCTH N0A-
IIHITHHES CTAKHM KOHCTRYETHRHBM WOTIOAHEHHOM,

Fepseridanns GyRe NOARMMHOIN COCTana YCADMK-
TEHOTCH H3-3a OCEROIT EMENEHH A KOACCHELY Nap OTHOCKH-
TeAbHU Kopiycon Oyke. Mosunenne repMeTHanpyionei
CHOCOGHOCTH YIADTHeHHA GYEC MyTeM CoIAauHg pagm-
AALHBIX H TOPIORL X AaGHPHITTOR © 3330PaMM, He HaMe-
HHKMIHMHCH B NepHoALl OTHOCHTEALHIIX CMQ“:OHHH
KOACCHBIX 4P M ROPITYCoB Bywe, yayammT palory moa-
UTHNHUEOR BYKCOBOTO Y3Ad NPH €70 JKCOAYATAUHK B
:."i.:.ﬂ.iilﬂ HAX CHARHON :tanlanmﬂmrm HBEPHBRY YyMOCTRAX
nyTy [6).

MAAee aBTOPAMK IPEAABFAIOTCH BAPHAHTI ONop
OCEBONO OARCLITHBAH U TAFOROND ARMETEAR TEITAOROSA,
B EOTORBIN PEGAWI0ETANE! BEILIEAIACHKOHHED TPHHITATR
X NOCTROCHA A,

Honran kowctpyxips MOTT ckoasmernmn (puac, 2) co-
AR LHHT COCTANNLG BRAZALIIH [7]. B Ropuyc | skaaasina
YETAHABAHBAKNT PAAHAALHYIO 2 M 0CeRyd 3 onoph Ma
aHTHERNPHKIAONIOTO MaTepuaaa, Takoe NocTpoRHHe
DGR YADBARTRO PAET TPEf0BAHHI0 YHHARDCAAH IALIHR
KOHCTPYRLIMM, 00eCceMHBART HENOALIOBAHKE MATEPH-
AADE CTPeOYCMLIMH SKCILAYATALMOMER MK CHORCTRAMN,
Ha nonepxHocTi Tpe s BRAALIINER BEIIOAHEHE Kap-
Marnl 4, K KOTOPRM 110 KEaiasds 5 6 nopaeTos cMasny-
HENR MaTepHaa,

YTouKa MACAE NPEAOTHDANACTCA KOUTAKTHLIMN
YIAGTHEHHAMW T W CONPOTMBACHHEM NOTOKY K 0CeBof
CUOpE CeTYATOrS KoAABKTOPa 8. Kapwmannl 4 na
NOBEPXHOCTH TPEHHA He cooDIaoTes MeRAY cobon, a
OOpasyoT peabed) C CHOTeMal Ane KPETHLIE YAV GACHMUI,
Taron pacipessACINe CMAIOMHOID MATEPHAAD COIARRT
MPEANGCLARH OBECIIEYeHH THAPOAM HAMHYECKOTO
AABAEHHA B I0HAX TPEHHA TRH NOCTORAHHOM IIOAGYE MAtAl
i KapMaHnl 4.

Mo suetn AHTOROR, NOPRCACKTHEHD HOROO KOHCT-
PYETHINOE YCTPORCTHO ONOPH Kavenus (pue. 3) [8).
Cnopa CoCToRT U3 BEYTPeHHero | | HADYAHOID 2 OAHG-
GOPTORLIX KOASLY, MERAY KOTOPRMH PAIMELICHR POAH-
KM JH CenapaTopbl B BHAS ROAHOODPaTHMX MAACTHI HAK
TeA Katnesnu 4, Mesay GoproM MIyTpeHEErs KOALILS i
POARKAMME 3 paasMenen YIOPHBL [ pUEORET 10ALLIII-
HHE 5,

BOARIIOR KOAMYECTRO TRA KaUYCHUH, OAHOBPEMENHD
BOCTIPHHHMAOLLINY PAAHAALIHYIO W OUERYID HATPYIKMy,
EUOCODCTEYCT MO6LIHEHAID HOCYIeR criocofioeTH ong-
phl. PacyeTian AoArosed1IincTh onoped 1,56 MAR KM npo-

Fuc, 2. Kencrpysugna MOT] ckoapmenns

2 3 4 5

Pue. 3. Koncrpysigns MOTT kavenns

bera TENAORO3A B IKCOAyaTalun, Goaee dem B 1,2 pasa
MPERLIUAST ADATORCYHOCTL PAHEH HCIIWMTAHHEIX KONCT-
DYKTHEHLIX POLICITNA,

Aan opravsaann 3pheTHEIOND TOABOAL CMAS0Y-
HOP'O MEBTEPHAAA H MOBBINICHEA 3ECTIA }FEI'I"d LLH O E O [t
HAASHHOCTH NOAUTHTTHHKOBLIX Y3A0B aRTOPaMH paipa-
GOTANA OPUrHHAALHAA CHCTEMA NPUITYAMTEALHOIO CMa-
ALBAHWT TOANTMITHHEOR [9],

Mpejroxennnie KOHCTRYKUHN DOAIIHITHUKGORRIX Y-
AUH HOARHANOMD COCTala KoMOMHHPOBAHHOTO Harpy me-
HHEH YAODRARTEO DR HT BO3 PaCTAI LM :irltl.“.‘!lﬂ}'aTElll,HDH'
HEM Tpefonaniam U cnocoBeTayior nosk eHHI A=
IFOBEYHOCTH RBEICOKOHATPYROHHEX 010D TRPauCIopTIoi
TEXHHUEH,

FnGanorpagiieckind cnnoox
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1. Bypuax s ap. [Mog pea, MR Bapiokona, — M. Tpancoopr, 1962
44,

2. Lpopenkd B.H. HopgemuocoTh poANKOBEI HOANMITHEKGE |
fywoax saronon / B H, Lopeiko, BA. Nerpos, — M. Tpancnopr,
19 — 85,

3. Bupokon ML B, Honwe Syxconie noammmc £ 9 B Ea pic-
Kom, AL Tweon /7 Aoxosmoren, Ne 1, 1996, C, 27 - 28

4. Mar. 65008 Poccwiickan Ceacpanms, MITK BE1F 15412 Bykca
€ HHAHHADHYRCKHM POAHKONOaERmAEos £ A, B, Bopoasn, H, A
Maamoea,; Jaanutesl w natentoobaspareas OumTYIC, —
Ra00T 1UII2E; aamma, O2.04.07; carydia, 77,07, 2007, Bioa ke 21

5. Mar, B2011 Pocowfckas Mepopaiso, MK FI60 17704,
Topumminm oo ciepussecErmE yIopikMH ioseprRocTa /S A, B, o
Popst, B0 AL HBanosa; 3aSBRTeAR W AT HTOOGASAATEAL DY T —
M008B 14568422, 3anna. 19.11.2008; omya. 10,04, 2009, Foa, MNe 10,

6. Marent na wioOperenne Ne 2087235, MKW B 61 F 15/12,
Eykconut yaea / A, Bopaasn, 1B, Kosasesa, Sasnaeso 04.07.95
Orryfia. 10398, Bioa MNe 33,

1. O TeanCTEO Ha DA 00 Mopeas e 30172, MK H EI6C 17,70
MoTOpuO-oCeBoi IOAUTHITIHE CROALBEHNE AakoMoTim /AR, Bo
ponn AR, Tapym, 3annacuo 04, 12.02; Omyfia, 2000600 Bisa Mo 17,

8. CRIgyeToaLCTID 12 TOARIING Mosias e ZP943, MEH F 160 19,/00,
Fleasmnii ks yIea koaecno-Moroprors Saora £ A B Bopaaui,
AR Tapwra, Janaseno 17.07.02: Omryfia. 27.02.03. Bon. Ne b,



9. Marearr na moobperenns M 2255253, PO, MITK 7F 160 33/10,
BELF 1724, Tpasy ANTEARIAR CHETEMA CMAZRBARIE MOTORED-0Ce-
HEEX IOAITHITRHED L JACKTPOABNTATEAR AOKOMOTHRY ¢ A B Bopoasn,
A B Tapyra. aswseno 14.05.03; Omyla, 27.06.05. Groa, Mo 18,

BOPOAMH Anartoamit BacHAREBHY, ADKTOP TOXHHYEC-
KHX HAYE, Npopeccop, sapeayouni katheppolt «Teo-
PHA MEXAHHIMOR H ASTAAH MATITHH Y,

Apapec paa nepenuckm: e-mail; tmdm@omgups.ru
TAPYTA Aptmtpundt BRKTODORHT, KalpAMAAT TOXHIT e CEIY
HAYK, ADUCNT Rape APkl « TeopHa MeXaHHIMOB H ALTAAH
MALUHH S,

YAK 6125.1:531.3

Appec aan mepenHckm: e-mail: imdm@omgups.
BEABINOACKASA Tareana Baasgnmuposna, KauAHAAT
TEXHHUECKHX HAYK, AoUeHT Katheapnt « Teopus Moxann:-
MO W APTAAN Malluie,

Appec pan nepemuern: e-mail: imdm@omgups. nu
HBAHOBA HOAns ArexceeBHa, acnHPaTES KadieApk
4 TEOPHA MEXaHHAMOB H ARTEAH MAlllHH»,

Appec aan nepenuckn: e-mail: Ivanovatmdmi@mail ru

CTaTh noCTYNNAS 8 peARKITNIO 22,06, 2008 1.
© A, B. bopoann, A, B. Tapyra, T. B. Beasroackas, BO, A, Msanona

A. B. BOPOOMH
B. B. MBAHOB

O MCHHIA FOCYABPCTEEHHBIN
YHHEEDCOMTET NyTen coobuyeuns

TEOPETMYECKOE MCCNEAOBAHME
HAMPSYKEHHO-Ec)OPMUPOBAHHOTIO
COCTOSIHMS KONECA

rPY30BOIrO BATOHA

NPU NMPOXOM A EHMM

PENbCOBOIO CThIKA

B crathe npHBEAHA YTOUHEHHAN MATEMATHYECHAR MOEMs BIAHMO/IEACTENS HONECA FPYIDBOND
BAFOHA M PENLCOBONO CTLIKA € AethexTamH. Ha OCHORAHMM MCCREAOBaHNA HANDR¥MEHHO- qedop-
MHPOBAHHOTO COCTOANKA HONECH METOOM KOHEYHLIX InemenTor obochosana neobrogu-
MOCTE CHHMEHHA CHA ¥ AADHOTO BIAHMOAEHCTEHA. [DEAROHMENL] TEXHHISCHHE DELIEHHA,
HAMPanneHHLIE Ha CHHMWEHHE ¥ AAPHOTO RO3AERCTENA CO CTOPOHL! CTHIKA HA HONECO MPYI08Oro
BArOHA.

Kniouessie cNOBA: KONECO, CTHIKOBAA HEPOBHOCTE, HANPAMEHHO-ADOPMHPOBAHHOR

COCTORHME,

Monnioenne sdchekTuenooTy paBoThl MeAeaHo-
ACPORHOTO TPANCTIOPTA HEPAIPRIBHO CHAZANO C YREAK-
YeHHEM CRUPOCTER ABMACHINA, BECA H AAHIL] TPY3IOBHRIX
MOE3A0R, YTO, B CBOI OUEpeAL, TPHAOAHT K BOIPACTAHHKD
AMHAMHYECKHX HAMPYIOK HA TY'Th M MTOARMMIION cocTan.
B iRpCOeRTHEe NAAHMDYETCH YBCAHMHTE CEOPOCTH AHH-
HEHHA FPYIORLIX N0e3A0n0 A0 120 KMy npr opHospeMen-
HOM CHHOREHHM Y POBUA 0TRa30s Ha 20 % | 1|, Aocrasenme
YESIaNHKX LeAER COATAHD ¢ PeUISHECM PAAA 3534 B
AHHAMHHECKON CHOCTOME aKOAGCO = PEALCS, OANON 1
HHX HEAHCTCH CHHME CHHe AHHAMHHMCCKON BO3AD HeTBHA
Ha KOACCA MPYI0NLIX BANOHOR CO CTOPOHLL ITYTH TTPH 1po-
NOHAEHHE NEDHOAMYCCKHY HepoORHOCTER Ha MoBepx-
HOCTH KATAHKSA INOAOBKH PEALCOR — CTRKOD, Paapyme-
HHE DEALCOHE 0 A0H? CTLIKOROID COCAMHEHHA NPHROAWT K
BOAHHEHORSHHIG AOTIOAHHTEALH BIX YAAPTILIX CHA HA
ROAMCO MRy 30BOI0 BATOHG B YREAHUEHHIO ASTCTH YLLK
MEXAHHUECKHY HATPAeHHH B ero ofseme. Moayurrs
FHANEHHA APHCTRYION[ETO HMITYALCE H CHAKI TPH VAspo
No3ARGANET MATEMATHYCCKAR MOACAL, ‘f‘"l HTEIBakIngas
redMeTpHYCC K e HNapasMeTphl CTLIKOBOR HEPOBHOCOTH.

HMminyase cHAbl AHHAMHYECKOIO HUSABHCTBHA MOMHD
NPEACTARMTH Kak (PYHKIHIO HECKDALKHX nepeMehx:

S‘n“lr-r'l]rl'lp'ﬂc]f 11’

rae | — BEAMYHHA CTRIKOBOTO 3830p4, MM,

1, — BEAHYHHA FOPHIOHTAALHOM NPOEKIMH AB(eKTa Ha
OTAQIDINEM PEARDCE, MM;

|p, = BCAMMHHA MOPHICHTAARHOR Nporkimu setherra ua
NPHHHMAIOILEM PEALEE, MM,

C = BEAMMMHE KECTHOCTH B CTRIEe, KH/ M.

HcrnoApaya cxeMy NpOXOMARHHE EOARCOM peAk-
COROTO CThiKa © ARPCETaMM, IPHBEACHHYIO A pUC. 1,
COCTARHMM RLIPDAMOHHE AAH ONPCACACHMA BOAMYHHbE
YAAPHOrO HMOYARCA C YHeTOM BhllICnepeYHCAtHHLIX
thakropon.

TIpH APOXOMACHHN CTHIKA MIHOBEHHKI LEHTD Bpa-
N2 HHA CRAMKO00RAING MePeXOAMT ¢ OTAAIOIICTO KOHIE
PEALCORON CTREIKA ('TFOYMKA “:-:] HE MPHHAMAIOHE KOHEeL
PEALCOBOIO CTLIKA (TOUKA &, ;). DTO HEPEMPIEHHE Kbl 3hi-
BAET MIMEHEHWE HAMPABACHHN CKOPOCTH ARHA O HHA KO-

SOGE EER) € 0N WEHIOZE WISHREYH MWD i

H TAHIVINOHAT YN 0 TR0 L OHM YN
0
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Puc. 1. Cxema mpoXo#aeNl KOACCOM PEALCOBROIG CTLIKA
¢ pedherTamn

ACCHOR NapL, 4T0 CONPOBIKAARTCA 00paloRanMem nep-
THEAALHOR COCTARARIONIER CKOPOCTH Vi
CorascHo pHe. | BEAHUHHE v, COCTABARET,

v, =va,, i2)

TAEY — OOCTYOATEALHAH CROPOCTD ARHACHHA KOASCHOM

Hapkl 10 PEARCOBOMY ITYTH, M/C;

© — YTOA, MMEIOUHA AYTY, PABHYIO PACCTORHHIO MEX-

AY TOMEAMH RACAHHA KOAECA ABYX DEALCOR, Paa,
BeAnuuna 51000 yraa OnpeseAteTCl DL paKesemM;

0, =1 (3)

TAE T — PAAMYE KPYTa KaTaHMa ROABCE, MM;

HI"'&P“ = AYTH MOFEAY TOUKAMA KACAHNH KOABCA C OTAAK)-

LM B PR HMAOIMM KOHLAME PEALCOBOTD CTRIKA, MM,
Mpy 31oM yroa B seAsercs cyMmmoil yraos:

G'n:-|- = Gwl +G|~r} * e|-|-'| : {'l!

Yran 8_, w8 _ onpeacamiores no (hopMyaam:
|
E:i'ul = _';I'_' I&]

L, 1

ﬁlitJrl_l'l'lTﬂi lﬁ]

rae |, = BEAMHHHA CTRIKOBOTO 323008, MM;
Iy ¥l — rOpHIOHTAALIEIE NPORKIMA HIHOWEHHLIX
HaCre i PUALCON, ﬂﬂ?CAHMEHHIﬂE BOAHMAKHOREHMEM

CThIKOBRIX AehekToR N 17,1 M 41, CooTBeTCTEEHHD, MM,
B, — yroa, ofyCAOBAEHHE YOPYTHM NPOCEAAHNEM
CTHIKOBOID CORAHHEHHA OT CHALL P, paBHON Harpyaxe or
KOACCA HA PRALL, paj,.

At OIPEABADIHA YAADHOND HMIYALCA BOCHOALTY-
EMCH BRPaXe e,

(y=mv,-mv,, (7

IAB M = MaCCa HeoOpeCCoDEHHL X YJACTER TEARMKH, KT,
Vv, — BEPTHKAALHAA CKOPOCTL LEHTRA TAKECTH KOACCHOHN
naphi NOCAE YAAPA (IHOAOKEHHE KOABCA B TONKE 8 ), M/C;
v, — BEPTHKAALHAR CKOPOCTL HEHTPA TSMECTH KOASCHOR
napk A0 YAAPA (MOACKEHHE KOABCA B TOMKE a ), M/C.

Al YOPOWSHEA PECYeTa B AAABHERIIeM IPHHRMAE M
v, =0, HO pAR NOAYYeHHH GOACE TOMHEX PE3YALTATON
MORHO YUHTLIBATE CROPOCTE, MOAYHEHHYID B PeIYAL-
TATE UCCACAOBANNA KOACGATOALHDID NPOLRCCE PRPYI0-
BOTO BANGHA, TAE CKOPOCTL NEPTHKAALHKX KoAacGalnui
ONPEABARETCA COBORYITHOCTLI) BHEITHHX W BHYTPEHHNX
ipaKTopos,

Beawania MrHOBEHHOM YASPHOTD HMIYARCE © yue-
TOM IHAYSHHT V

|“1=“W'{a11+'&ﬂ+ﬂ1:.}- {ﬂi

Moaywennoe napaxenne (8] MOAROARET ONPEARAHTL
MIHOBEHHBIA YAAPHLIA HMOYABE, ABRCTHYHOMMA HA KO-
ARCO CO CTOPOHBL PEARCOBROID CThHIKA © Al'_"{IJE ETaMH.

PaccmoTpim cHAY, ASRCTRYIONLYIO B KOHTAKTE KOASCA
H PEALCE, B 3BBHCHMOCTH OT MIHOBEHHOID YAAPHOID
HMITYALTE!

(LI [
“wooodt gt 19)

(] Fn — YVAAPHAA CHAA, ARRCTOYIONIAS B KOHTARTO
KOABCH W peaLca, H;

I{t} — yaapHER AMITYALC BO BIAHMOASHCTRBEN, KT M/C;

L — BpeMi DPOXOMACHHA CTHIKA KOABCOM, .

[pH 270M FeOMETRRYECKHS TAPAMET CTHKOBON
neposuoctu | 11 & cry B DECTIAYOTALME MOTYT UMETE
AHAYHTEABHK pﬂ'sgpu:: (rabamua 1), 4ro IRpABOART K
PeLieHHID napaMeTpHYeckon 3asaqn. | lpueesennme B
Tabaune 1 reoMeTpHYIECKMe DapaMeTphl CTHKOBMX
ASPEKTOB NOAYUCHL ARTOPAMY B XOAR JAMEPOR Ha pe-
BALTIOM YHACTES HMEACIHOADDOMHOIO ITY'TH.

AHAAMTHYECKHA 1HOAXOA TO3BOARET YTOYHHTL 3aBH-
CHMOCTE 3HAYEHHHA HMITYALCE H YAAPHOR CHAR OT HaMe-
HBHHE MNeOMETRPHYECKIX NapaMeTpoR CTLKonol nepon-
HOCTH, CERIANHOM ¢ ofipasonaiuem aodiekTon,

PeayanLTaTid HOCACAOBAHNH HPEACTABAEHE Ha pr, 2
H 3 AAS PASAHHHEIX CROPOCTER ABMACEHM P (HHECHPO-

Tafiamma 1

ARaAnanon WIMEREHRR THAMSHWR FEOMETPHMACENY NARAMOTROR CTRIKS

Hanmenomasse apastetpa

Srnmason anate i

DA A CTIKOTD 300 o [F a0 0w
Heanunna cridkoporo aedhasra Mo 41,1 oF 0 A 25 mm
Besmiin crdrasors aedpexra No 17.1 o (0 A0 30 sim
Paanyc £pyra EaTaHLE oT 475 A0 425 mm

Yros ynpyroro npornia crusas

2:10% -7 107 pag,
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TTascryiaTe Maag cRopocTh ARGKCHIE BATOIS

P, 2. JanncumorTi REARSHN YAAPNGE0 WMITYARC) OT IOCTY HATEARNON CROMOCTH BAro;
| — BEAMYHEE YARPHOTD MMOYARDE 0T CTHIKE © ASdhe K Tann;
2 — nUAHMHHE YASPHOTD WMIYALCE 0T CTMED Gea ppdienTon
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TIOCTYTIATETRIEA CROPOCTS BIKENIN BAF0Ha

Puc. 3. 30800HMOCTE BEARMIH ¥ AL PHOR CHAR 0T NOCTYHATEAREON CKOPOCTH BAr0NA:
| — BEAHTHHA ¥AAPHOR CHAK OT CTRIA © AndeRTamm;
2 — BEANNIHND YAAPHOR CHAB 0T €T fien ArdorTon

PHE. 4. DanuciMocTi yASPHOTD WMTTYALC] OF FEOMETRPHYECKEX TAPAMPTPON CTMKOBMX ASIEKTON AAS CROPOETH ARIOKeHNE 20 b/

OCk X — Beansinna pAedexta N7 0, s
OCh ¥ = BRANIHNA pcdesTa Nedll, sm;
OCk £ = BEANSHIA YABPHOTD WMAYARCH, KM C

S002 [09) [ 6 MAHEITE WAHRVH SN0 ‘

H TAHIVIBOHMMYN W IHHIOSIIOHMTEYN
=%
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Piie. 5. Pachipeaciciine nanpusenni
0 FEOMETPHISCKON MOACAN KOARCH
[AETHO KOHTAKTS PACIOADHCED
o MERTPY NOBREPRIOTTH KiTamm)

BAHHOM 3HAYHMHH HnapaMeTRonR CThIKOBOID 3d30p4d, pap-
HOro 20 Mm, M reOMETPHMECKHX TdpaMeTpax AeeKTon
Me 410w Ne 17,1, pantiix 10 w 15 MM COOTREETCTERHHO,
Ha puc. 4 nDpeacTanAcia 3auMCHMOCTE YASPHOTO HM-
OYALCE OT BEAWMHH CThIROBL X ARheRTOon AT (PHKCHpO-
BAHNOPG 3HAHEHHA CTMEOBOID 3a30pa — 20 MM H no-
CTYMATEARHON CROPOCTH ABHRKeHHA Barona — 20 m/c.

¥TOUHEHHAN MATOMATHYSCKAN MOABAL RIANMOAST-
CTHMA KOASCA W PEARCOBOTD CTMKA © AphekTaMH Mo3-
HOAHAS CHOPMHPOBATE MACCHN AAHHBIX B BHAE YAaPIOR
CHALI AAR NOCABAYIOIETO HECABADRAHHA HallpH M EHHO-
ASPOPMHDOBAHOITD COCTORHMA KOABCA TPY30BOTO Ba-
TCH k.

Hanpaaeuno-aedhopMepoRaHHOe COCTONHNE KOABCE
rpYaoBors naroia MCCABADBAND METOADM KOHe' HhIX
SACMEHTOR, [a pue. 5 npepcTaBACHO pacupescicnme
MCXAHHHMECKHX HANPAAEHHH, BOIHUKAIDNIHY B ofoae
RoAeCa ToABHOE 20 MM 0T cTHEAS ¢ pederramm Mo 41,1
n 171 npn ARMMRCHEN BATOHA €0 CROPOCTEIO 20 M/C,

NMpeapgsa TeRyuECTH CTAAHK MapKs 2, ua koropoll uaro-
TARAMRANIT KOABCA TPYAORLIX HdAlGHOB, perAaMeHTH-
posan FOCT 9036-88 w cocrasaser 930-950 MMMa, npw
10 B OBOAR BOIHHEAIOT HAMPHACHAA, TPeaLITaoNnHe
NPEARA TEKYUECTH HA 7 — 12 %, Takas cuTyanms i coso-
EYIHOCTH C NOANGHADXHOCTHLIMH MEKTJ.HH, Hapy-
HEHHRAMEA CTNAGHIHOCTH MATEDHAAA KOASCA, TEpMOME-
RAHHYECKHMH 0BPERACHAIMA NOBE PXHOCTH KaTaHuA
MOXET IPUBECTH K OTKAAY KOASBCA.

KHxHas noAka

B peayasTaTe TEOpPeTHYECKOID HOCARADBAHMA YOTa-
HOBABHO BAMHAHHE I'EOMETPHYS2CKHX TapaMeTROR CThi-
KOBOHA HEPOBHOCTH 1d BEAHYHIY MEXaHHYECKUX HATIPS-
FeHul B KoAece rpy3oBoro narona. PaapaGiorans u
HCCABAYIOTCH TOXHHYECKHE DEIISHHN, OCHOBAHHLLE 1A
BRCACIHTHH B CTHROBOE COBAHHEHHE DEARCOB AQINOAHK-
TEABHOTO OIIOPHOMD 3AEMEHTE, HCKAIDYARIeT0 FMF ]
eruike |3, npuMeHeHAR TPOHALHONG CTRKORANNS
PEARCON BHAKABCTKY C HCHOALIOBAUHOM YIPYTHY Ha-
EAAADE, OKATh BAMIHY CHALL, CRHMAIOIIAX CTHEK B 110118-
PEYHOM HATpanAsHHH [4].

BrAanorpadimaecni crucoK

L CrpaTerint e cine WA PARACIIHE BAYHHD- TEXUHYECROTD POIRk-
THn OAD «Poccuiorme Moseise Anporgs an 2005 ropa («Besas
khiras OAL) aP XA ) | TercT]: oipm, ToReT: [yraepaaen Mpesnaen-
ToM OAD aPA A 03,08, 2007, Ke 964 7 OAC aPIK A, = M, 2007, -
M,

2 Byarun M., Heponuoos wa rosepraocmi KaTanie peakoon
R PARSTIN B AW HAMMYECROE Ad BAEHIE KOABCA A peand / HMetae-
ACBAHHD HOPARIOMERHOTO HIROCA W CRORCTD peasca S/ Toya LIETMH
MIIC. = M. TpancKeAAORHIAAT, 1959, = Hun, 177

3, MaT. 76025 Poconicran Capspaigam, MK EQIB 11/32
CTikonon cocamieine peascos [Texer| £ A B Eopoann, BB, Moauus;
JANMATEAL B UaTeHTOOGAAAATEAL OMEKHA roc, yu-T myTel coofine-
R, — NedE ] 14943722 sanna. 16,04 2008; amyta. 10092008, Bioa
e 25,

1. Mar, 77R74 Poconficras Qeaepagus, MITK EOTE 11/32
CTRRonoe COSAHNEINE PeAbLcon BHARARCTRY | Teret|/ AN Bopoans,
B.B. Mbasos, EB. FCAyKOEA; 3ARBHTEAR W DaTemroodasaarass Om-
CHMI roc. YH-T NyTeR coolmenna, — Ny 2008127817/ 22; sanna
08,07 2008; ouyta. 10,1108

BOPOAHH Anaroanit BacHABSRNY, AOKTOD TEXHHYLC-
KHX HayE, npodeccop, saseAYIIHA kadeapoi o« Teo-
PHA MEXAHMIMORE H APTALH MallHH»,

MBAHOB Bavecaas Baaaumuposns, actimpant kades-
pul « TEOPUMA MEXAHHIMOR M ACTAAN MALLHHY,

Appec pas nepenmckn: e-mail: indm@omgups.ru
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Asepeanos, O, H. OCHOBBI IPOEKTHPOBAHNS H KOHCTPYHPOBAHNS [TexcT]: yued. nocobue / O, M. Aseps-
anor, B, @, Coapatos ; Mock. roc. HHAYCTP. YH-T, Hi-1 Ancran, oGpasonanmn. — M. ¢ Hap-po MTHY,
2008. — 151 c.: puc. — Bubanorp.: c. 151, — ISBN 978-5-2760-1233-9.

PaceMoTpensl ocHOR NPOCKTHPORAHES U KOUCTRPYHPORAHEA CAORMHME TEXHHYCCKHY CHoTeM. AAHE OCHORHEE
QUPEARARHEA M IOHATH. Paccuu"mmru OCoGe HOCTH dJ-DpMHpI:J[IaIIHH TEXHHYCCKHX H ARCIAYETAIHOMHBIX Kadpdk-
TEPHCTHE TCXHHYECKHX CHOTEM, PdECMD'!'Pt':IIM OCHOBHLICG METOALL HNPOCKTHPOBAHHA TEXHOAOTHYECKHE MAIlHH W
TEXHHED-OKONOMMYECKHE O00CHOBAHNUA BEIGODA KOHCTDYRTHEHRX DeUTeHEA MAIIMH 0 MEXaHHAMOR.

I'puropees, C, H. Texnoaornn Hanootpatorin [Texer] : yueh. mocofiue pra By308 N0 CNEHAALHOCTH
«KoHcTpyKropeko-rexnoaornueckoe ofecnegenmne MAIHHOCTPOHTEABHBIX IPonIBoACTE / C. H. I'pn-
ropres, A, A. Ipubros, C. B. Axemmmn., — Crapsiin Ockoa : THT, 2008. — 310 ¢, : pHc., Taba. — (Tonxme
HAyKoeMKHe TexHoAorun), — Bubanorp.: . 311-319, — ISBN 978-5-04178-194-2.

FAGHEHEL OCHOBIRE METOARL HaHOUIMEPeHHA, ClocoBbl NOAYICHHA HaRONOPOIUEOS, MOBSDXHOCTHRY U OFLOMHLIX
HAHOCTPYRTYR. TpeacTanAen M pasangiLe YOTPOHCTREA HAHONOAHIHOHH POBAITHA # Ha HOnepeMeneHds. OnHcsisa-
IDTER METOALI M CPEACTBA paaMepHoi nanooGpatorey, oGpaliorku CRAHHPYIOUMME 30HAAMM, HAUOANTOUPAgIHT,
Hasomeni noAXoAR K COAAHIIO MOAR KYASPHLIX HAHOMAIUIINH H ADYTHX CYTIPAMOASKYAR PHELX CTPYRTY . YaeBHoe
NocoGHe NPpeAHAIHAYETIO AAH CIYARHTOR TCXHHYECKMX BY30H,
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A. B. KASAPHH

OmcHMA rocy aapcreesnsIi
YHHBEPEHTET nyTen cooblujeHws

CUHTE3 AJTTOPHUTMOB
ANATHOCTHUPOBAHMA
SNEKTPHUYECKMUX LLENEM
SJIEKTPONOE340B

B cTaThe HINOMEHE! HEHOTOPLIE P& 3YNLTaTH PaIPabOTHH NPOTrPamMMHBIX MOAYNEH AHArHOC -
THKH INEKTPHYECHHY Leneh, paboTaowMHe B COCTARE NPOTPAMMHOrO obecnevennn cHoTeMm
KOMNNEKCHOR AHATHOCTHIM CENLMA BNEKTPONOSI0E, LWHPOKO HENONLIYE MEIX HA npeanpH-
aTHAx OAD «PoccHACHHE MENEIHbIE AOPOTHN W NEPCNEKTHEHLIX NS WENeIHONOPOMHON
OTPACNH B KAYECTRE MY TH NOBLILLEHWA HAAEMHOCTH, MAHCHMANLHO NONHOND HCNONLIOBANMEA
pecypca obopyaosanma MNEKTPONOS3IA0A NPH OAHOBDE MEHHO M CHHIMEHHHM HAIEDHEK Ha pe-
MOHTBI H KK CRE/CTBO CKOPERIIER PEKOHCTRYNUWH CHITE Mbi PEMONTS HA Gel0nacHon pecyp-
cocheperaloulen oCHOBE,

KniouesLie cRoBa: MOJENL, INEKTPONOSIA, AMATHOCTHYBCHMA MPH3IHAK, OMATHOZ, QOCTO-

BEDHOCLTDb.

dagrTprNccEne genn (D) saekTponoeIsoe noa-
PASACAHIOTCA Hd HHAKODOARTHHEE 1ENH YTIPaBACHHA,
BLICOKOBOARTHIIE CHADHKE B BCTIOMOTATEABHLE TEMH 1
B OBIEeM DAL TPEACTARANIOT COBON CACR IR, MuHOM-
FMEMENTHLIH, MHOTOCBAZHEL, C HAAMMHEM ROIFTYPOD
OOpATHLIE CRAICH B GOALIIOND KOAHMCCTRA Tapa METPOR
DELERT, OT Haae o palors KOTOPOro B 3HaKHTeARHOH
ETEMEHH sapHeHT GesonacHocTs # GecnepefofinocTs
PYHEIMOHHPORAHKS MEALIHOADDORHOTT TRancnopr-
HOPD KOHBeAepa,

[MpHanaHHAR AAS TOAAE DA AHI TPHEMAEMOTO YPOBHA
HABACHHOCTH MUABMMHOIO COCTARA CUCTEME PeMOHTA,
OCHOBEHHAN HE DASHOBO-TTPEAYTIPEANTEALHOM IPHIHTIH-
1e, AARHC HCHEPNaAa PRCYPC ARIIEROM, BLICOKOKRAAI]IH-
MpoBaHHOR PABOUCH CHALL 0 B HACTOANIGE BPEMA He
cnocofing ofiecneusnarh BHCOKHA YpoBeHs De3onac-
HOCTH ABRAEHHS, BRTNCAHEHHE TPafhHEa H NOBRITIeHHE
RA98CTHA NEPeRO30UHOrO NPOLECTE IPH DAHOBPEMEH-
HOM CHIACHWH magepxek [1, 2] Orcyrernme cpepcm
CHOCAREMEHHOID H AQCTOBREPHOTO KOHTROAA TEXHHYEC-
KOPO COCTURLIMA - FAGHHAY NPHYHHA OPakos ¥ OTKaI08
FAERTPONOSIADE Ha AHHWH, 110 ASGHHLM CTATHCTHUYCCKOT
OTHETHOCTH OAD o POCCHACKHE JKeAsAI D ADPOTrH»
oROA B0 % KoTopex npuxoarTes na 1.

ACCTHREHHE NHICOKOR CTENCHH ONEPaTHRHOCTH K
ADCTOBEPHOCTH OUEHTEN TEXHAYECKOTO COCTORHHA
LA HEIX O LEKTOR BOIMEKHO Ha Ga30 CPeACTH TRXHH-
HECKOW AMBrHOCTHER, PAapalioTke | PeasH2aiHH KOTo-
PHE DREAURCTEYIOT 3TANK HIY4CHNA o0ReKTa M CHH-
TOCEA AATODUTMOR £I0 AHAUHOCTHPOBAH ML

2 moryT BBl UPUACTARABHE I BHAS EAHHOND AHC-
EPETHOIO ADIWMECKOMD YCTRORCTHA, ¥ KOTOPOTD BXOA-
HHE, BHYTPEHHHE H BLWXOAHLI® CHIHaAL HMMESOT Ala
YOTCGHUHBRIX COCTOMNMS, COOTBETCTOOHND, AAH MX AHA-
AHBA HeaeconlpasHe HCHIOALIOBATH MATEMATHYECKHI
annap4ar aarefph aormey [3],

Aan wacTe ofuexra (puc. 1), MpeACTABABIHOTD L
MAMH YUPanAeHEA GLETROAR ACTEYVIONIMM BRIKAIOYA
TEACM, AHHEAHWM KOHTARTOPOM, HENHMH OHTAHHA ¢
CHPTIAAHIAN MM, 4 TAKEE Y4aC1hio BhICOKDBOALTHON LEmH,
OrpaUHYeHHON KOHTPOALHKIMI TOUKaMH A M B, n coaep-

MAMEH CHAONEE KOHTAKTL YRASAHHX dlllldpaToR,
DY HELHOHBABAO-ADTMUBCKAA MOABAL MOXET BLITE 11 PoA-
CTARBAEHE B BHAR ADTHMECKON cxeMu [puc. 2}, oruocs-
UIEHCH K KASCCY AHCEPETHIE HOCARAOBATEALHOCTHIIN
ANTOMSTOR,

AMArHOCTHYECKAR MUACAL, IDCTPOSHHAN Ha Daze
(PYHKIHOTBABHO-AOTHURC KON MOARAW, OIUCLIBACT CHAL
MEFAY HHETHHME, BHYTPEHHAMEA B BLEXOAHLIME CHI'Ha-
AdME OB BEKTE NOCPEACTHOM CHOTOMLL AGTHUEC KX Ypan-
HOHMA, YIHTLDAIIHY TEXHHYECEOS COCTOMHHE SAR-
MEHTON €, C TOUHOCTRIO AO KOTOPRIX OMPEASALHA TAY-
OHHE AHArHOCTHEMN;
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FAE CHMRBOAOM 11 GOOSHAYEN0 TERYIIEE COCTOAFIE BXOA-
HOTO CHIHana X, 7, a sannes X, 7 | COOTRETCTHYRT COC-
TOHHHE CHIHAAZ HA NPeATIECTEYIOUIEM HHTEDBaAe thynk-
NHOHWPOBAINS

Ha piac. 2 npuHs T cABAYIONTHE CHMBOARHELS 1 Biyr-
Bernbe 0GO3HAMCHMHS @ — RHEMTHHA CHIHAA pyqiHor
YIPARARHHA, ) — BOSARTCTRHA M CHEHAAR 118 NOEIAHLIX

NPORDAAK, 8 TAKAS CHIHAAL H PRAKITHH B KOHTPOARIBIX
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TONKSX CHAOROR Leln; () — POIARACTEUS H CHITIANLT Ha
CORUNMOHNEIXY TP AN K] E — HBHCUIHHE HEe SA8KTpM-
HECKHE CHIHAALL Z W 2, — HIMEPAeMEIe CHIHAAK (peak-
UHH), COOTRETCTEYIO e TOKAM M HANPIKEHUAM, HRAR-
KHIHMCH ORTOMOHANBHMME [HE3ANACHMIIME) AWArHOCTH-
URCKHMH DPHIAKAMM [AAH DOETORACMOCTH M BOCTIPOWS -
BOAMMOCTH pﬂﬂ?ﬁh‘fr}l'lﬂh. HMECTD TOKOR H'CILUJ'!.bH-}"RJTCl
CONPOTHREASHMH, BUACACTEHE HX MEHKIIER YYBCTBHTEAL-
HOCTH K ROACGAHHAM HanpRmends cem) [4]; X, — oHew-
HHE SACKTRHUCCKHE BOIACACTRNA, X, — WHEILHHE [THeR-
MATHURCKHE BOIALACTRMA] ¥ — BHYTPOMIKE CHPHAAR
[3OMBEKAHAC KOUTAKTS, IEPEAGYE AR OHWA HOIODAHK-
TEALHUMY YCTPORCTHY HAH THeBMATHICCKOMY TPHBOAY
ANTapaTa v T.A.)

B CoOTRETCTRMNA C DOAYHEHHOR MOARALIO CTPaTRIHA
AHAMHOCTUPOBAHHA JACKTPHYOCKNY @16 SADKTRONG-
CANOE W IOHCKA ACRERTOR MomeT DLThH cihopMyan po-
BAHA CACAYIIIHM OOPA30M; NyTeM aHaARIa BekTopa
AMAMHOCTHYCCKHY TPHAHaKOR, CipOpMHEPOBSHHOMY Ha
ocHoRe pearuni | £} B naananesnmy ayoaax (Kour-
POABHLIX TOYKAK ) Ha NOCARADBATCALTIOCTE BXOAHELIX B03-
aricrond { X}, HeoDX0AHMO PACHOSHATE TEXHHYECKOE
COCTONHHE IACKTPHYECKHX neneid E | xapakTepuayemoe
HEKTOPOM BHYTRCHIWY napaMeTpol { ¥}, JaevenTamn
MHOEECTES E ABARKITCR Menpasio: (paloracnocolnoe)
£, Hencnpanihie (Hepaborocnocobnne) e, (ups (#0)
COCTORHHA O he krd, BLUSHATHRE HAAMMHEM ALPERETOR B
JACMEHTAX HEDH,

CHHTEa AANODITME AMATHOCTHRORAHMS HPEACTARARH-
HOPo o LeKTa NPORIBCATH NP N0MOLLE TAGAHT] Py HE-
HUR HEUMCIPaBHOCTCH, MOARAET OAMHOYTILIX KOHCTaHT-
HEIX HEHCHPARHOCTEN ((DUKcamil) B co3paninx ABar-
HOCTHURCRHX MoAeae. Tpn sapanun dhakcanni YUMTH-
RAAACH HHTEHCHEHOCTE NOTOKA OTKAI0E JARMEHTOR M
annaparor I M nepos THOCTE HaxoXAC I OfLEKTE 1
F-0M HEHCIPENIOM COCTORHNE | 5], AAS NIEDBOTD BIABARH-
HUMD B COOTRETCTHHA CO CTa HAAPTHD TIpHIEHTIuIM nmpany-
AOM ASKOMNOIAIHKE DL saekrpononians ofLekTa Anar-
HO3a pubparin caeayiowme hukcarme e, — Tuna 0 aae-
serTa Ne |, COOTBETCTAYET BRIXOAY M3 CTPOR Npepoxpa-
mreas Mpld; e, — Tvna Dasementa Ne 2, coursercrayet
BRIXOAY M3 CTPOA npesoxpandTesd MMpl3; e, — THma 0
mmeMenTa M 3, COOTRETCTRYET HEBEPHOR YCTaHOBKe
nepexaouaresn B20 . e, — runa ) asemenTa Ne 5, coon-
BETCTHYCT HeMcupaniocti obpemy kowrrakros [1PY
&, THIS | sacMenra Ne 5, COOTBETCTRY ST 3aAMUIaHMID
KOHTakron [1PY

Mpy REIGOPE AMATHOCTHICCKOIT TRCTE HE CTABWAACKH
PEAD MEHEMHSATHHA 0 AAMHK, OCHOBHLIMY JaAduamMe
GLIAKE NOAYTEHHE AMAPTOCTIECEMX ITPH3ITAKOR Kanand
BETEBM LENER YIPARACHWA C LIEALID BREIABASHIA HMeI0-
MMHACH OTEADHCHHA B AOKAAHIAIHA HeHCTPABHOCTe;
OTpafiiTha KOMMYTAIHONHEIME ANADATAMY BHCOKO-
DOARTHEIK LEHCH BOOX BOIMOMHLTY KOMOHHAUMA; BLan-
ASHHE H AODKAAHIALMA BCHCAPABHOMD JAUMBITS HAK
OAOKA B BBICOKOBOABTHOR Lenu. CHITeIHpOBANHIN
ATOPHTM AHATHOCTHPOBAHHA, PeaAnIVIONHA De Gpan-
HIH AHSTHOCTHYECKME TECT M YAORASTEOPHIONIHI YEa-
AU M TREGOHAHAAM, TPeEACTaBARH 118 pie. 3,

Ha puc. InpuusTil caepyionpe oBo3HauEH: COPRIC
(EAAR — BHCUTHHE ROIARHCTEHA, NOARRACMIE Ha OfFhekT
AM CTHMYAHPOBAHHA CT0 PEAKITHH H OTPadoTim uM 3d-
ASHULIE Y HK LR, TOACTHIMH ARHREM K 0B03Ha T ena oc-
HEMHAR DOCABACRATEALHOC TS KONTPOABHO-HAMEPHTEAL-
HbE GUHEPALHA, PEAAMIYOMAR TPH MCHOPARHOM COC-
TUHHHH DFRERTA £, TOHEHMHA 0003HAMEHEL BOIMORHER
MCXOAL DNCPALIMA — AMATHDAL, TPW HAAHTHA B OfhekTe
HEHCTIPARIIOCTE; @ — Oeoban KOMOUHATMA BHOIITHY
CHIMMAADE, HPCANSIHAISHEAN AAA VOTAHORKH O LEKTA B
HCXOAHCE COCTOMHAE,

CpasHRTEALIEN ONEHKS CHHTEIHPORAHHOTD AATO-
PMTMA AMATHOCTHPOBAHH H dATOPHTMA, IOAYHEHHOM
NPH HCNOARIOHAHAH METOAA NOAHOTD Nepefiopa, ArmMon-
CTRHPYET PEAANIANNI0 BOIMOMHOCTH OGHADYMEHHNA W
PasAMYeHWA ReeX BROpanuux AcpekTon B SABMeHTAX
AL e CYLUECTHEHHO MEHLIIEM EOAMHECTHE KOHTPOARHO-
HIMEPHTEARHBIX ONEPalHi (AR PACCMOTPEHHOND Dfi-
exta s 310 pas, a ana DL saerTponoeaaa B neaon Goaee
wem s 107 paa),

COIARHHBIE BATORHTME, 3aAALLHE DOCACADTATE AL
HOCTL YIPARAAIIME BOSACRCTEHA pas ofeciiede s
PYHEUHOHHPOBaHME 3L 5AeKTPONOe3Aa B PERUME
AHBTHOCTHPOBAHUA, (POPMHEPYIOIHE BEKTOP AMATHOC-
THHECKHX TIPHIHAKOR M PEAARIYIONIHE [IPABMHAA DK
MEPTHOR CHOTOMLL, HENOAHEHE Ha H3LIKE IPOTRAMMERG
BAHHH B IPEACTARARIOT CODOR NPHKABAHKIE MPOTpaM-
MHEIE MOAYAM, PaBoTarmiEe i COCTane IporpaMMHonn
O0ECTETCHEA CHOTEME AHATHOCTHKM M MOHHTODANTE
KOMDAKC® [6— 8]

Boaee des rpexaeriuil nepuoa pabors paspalorai-
HEIX NPOrPaMMHLY MOAYASA B COCTARE CHETEM KOMI-
ABRCHOH AHATHOCTHEH CERIHA JAPKTRpOnoe3pon KOM-
NMAKC®™3KCIMPECC-TP3 na paae npeanpusTii OAD
#POCCHckHe MeaeduLe AOPOTH» NOKA3AA MX DL COKYI0
sfpekTHEHOCTE. TaK, AGCTOBE PHOCTE AHATIOCTHPORA -
Hux 3L 3ALKTPONOSIADE PadANYHIIY COPHA cOCTaRmAa
He MoRee 98 %, 9o NoATEE PARAEHO CREPEOR NOKATaHHEA
CHCTEME C PEIYARTATAMM NPOBCACHHLLIX DERMINA K po-
MOHTOR, MOAHOTE BEEBANCMEIY HEMCIPARHOCTER 1pH
DFOM AGCTHIAG S0 5, 40 TAKKE TOATBEPAALHT PEdYAL-
TATAMH OTASAKH, DOKETKH M DePBOIG IEPHOAS JECIIAY-
aTELHH MABKTPONOEIADE Ha AMHAH NOCAS peMorTa [9, 10],
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% Alexey V. Kostyukov. Stationary complex diagnostic system
for electric trains ¢/ Alexey V. Kostyukov, Alexandr A Lagaey, Denis
V. Kazann // The Sixth International Conference on Condition
Monktoring and Machinery Failure Prevention Technologies / Tre-
land, Drubling 2008, P, 1105 — 1109,
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OMCKOIO MOCYAADCTEEHHOM YHHBCPCHTETa Ny Tef cool-
LEHHH, Hayq1H] He OTPYAHHK Ha YHHO-NMPOHIBOACTREH-
HOTO OEATPE « AHATHOCTHKS, HAAR AHOCTH MALITHH M KOMIT-
aescHas asrosmareaaass (HITL e Aunammgans), r. OsMcr.
Anpec pas nepenuckl: e-mail: deniskazarn@gmaill. com

CraTes mocTymmaa n peaasuns 24,09 2009 r.
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A. M. MMHHUTAEBA

OMEKHIA rOCY AP CTREHHLIR
TEXHMMECKHA YHHEEDCMTET

AHAJIM3 METOZLOB KOHTPOJIA
SKOJIOTM4ECKOIO BO3AEMCTBMUA
TPAHCIMOPTHbIX ABMI ATEJIEM

HA OKPYXXAHOLLLYIO CPE[,

B npeacTasneHol CTATLE PACCMOTPEHE! METO/LI KONTDONS, YYHTEBAIOUHE SONLLWOE HONWYE-

CTRC (DAKTOROB, BNHAIOUHE HA TEXHHHO-

AMIENLHLIX JBHTaTENeH,

H AIHONOrWYECHHE XAPDAKTE DM THKH

Kmouessie cnosa: oTpalioTasiume razs), ABMraTens.

Jarpaanenne armoctheps BLGpoOCAMK TPaHCIOPTE
CTAHORHTER CCHORHOR TPOSAEMOR AAS HACCARHHA MHO-
I'HX FOpOADR, IIH:'ITE\M:,I' CHHBCHHE ATHX R mﬁpncuu CTdAD
npofiaeMol, Has, KOTopoil COroAlA A0 HE paloTaTs He
TOALKG CHELHAAHCTE TPHPOADOX DAHHELX YUPeRASHH,
HO TAKAE W CICIHAARCTE TRAHCIOPTHRIX TTPe AT PHITTHA,
Oprafuaainni i eyaon. Yo Goaee 25 AeT MEPOROR ARHTA-
TEARCTPOEHHE 3ANHMACTER, OHEBHAHG, He coBooM pdhex-
THHHG, CHCTEMAMH (DHIMKO-XMMHYeckol 09HMeTHM OTpa-
GOTABUINE FAI0R OT COASPMALHICA B HHY BPEAHLIX KOM-
moneHTon [ 1]

B romye 1990-x roaos B orpanax Esponst, CLUA w
Anouse GLAN BREAPIHL CrAHAADTEL, BOIMONIO, W He
CONCEM OGOCHOBAING, TACTABMBLLME WIAMEHNTE BIUASA Hi
HEOGXGAHMOCTE (PHINKO-X uMuuecKoi obpaiorrm oTpa-
Gorraninmx rason AMaesn. CTaso o4eBHAHKIM, Y10 TRpeGo-
BaHMA HOPM «EBpo- 10 n e Enpo-2w 38 4ot conepie -
Bt pabouero NpOUeCcca 1 KONCTPYKLMM AHIRAN BLl-
NOAHWTL MOMRIG, To Tpefosannd, «Eapo-3», aTem Goree
k «Enpo-4» Be3 Hefrpaansaropa OKCHADE a3oTa H PHALT-
pa AHCTIRPCHBIX YACTHI, He 060 THC .

Erponefcknil cowa peea 8 2000 r. 1o oKoAOTHYEC-
KHM DapaMeTpam HOpME s Eppo-3», KpoMe TOT0, B KoTo-
PLIX JATAAHHPOBAAY CHHIREHHE BRDPOCOB YTAEKHCADTD
rasa (CO,) na 25 %, 4ero HeBOIMOMHO ACCTHML Ged
KOpEHIROD NoBopoTa BOGAACTH TPancnopTa. OueRmrAO,
HTO REIBPOCE AMOKCHAA YITACDOAL HEIOCDEACTEEHH
SABMEST OT PACKOAR TOMAH B, TAK ITPH MOAHOM CIOPAHHK
I AGensuna ofpasyeren 2,32 kr gnokcHpaa yraepoaa CO,,
a 1 A AM3eABHOTO TONAKEE — 2,63 kr CO,, ¥ HHKAKHe
HERTRAAHIETORE 1 (IHABTPLE FTH ITHPPLL 1O WIMEHAT,
Hopmi «Espo-1» — sEppo-4» yeraHaBAMDAKYT TAK#E
NpeAcALILIC AHAYMEHHN HE 0 G poc THEPALIX YaCTHL, W

Aoalo Genaoss v BRIGPOCAN HECTOPEBUIHY YEACHOAD-
poacn. Tak, n oTpaloOTaRIIMY rasjax KaphioparopHbix
ARMrETCACH OHA HE ADARIA TPCRLIATL 6,7 %, a B npogyk-
TAX CLOPAHMN AMICABHEIX ABMTaTEARR — 1,9%,

OaHUM W3 OYTeH CHUAEHMS TOKCHYHOCTH oTpabo-
TARIITHX FA308 AMIEARH ABARCTCH HOIOALIOBAHME KATAAN-
THYECKHX HNERTRAAMIATOPOB, KOTOPRC MOABOANIOT
YMEHLUTHTE COASRARAHHE HPOAYETOR HEMOAHOND CI0 pd-
HMH TOTIAMRBA Ha 85— 90 %

Hapaay ¢ BuoAHEHHEM HOPM Ha Bk Gpock! BpeAHLIX
BEIECTE AMA CHHKEHEA KoansecTra CO, neobxopmmo
OfeCneunTE ADCTATOYHO BHICOKHA YPoBeiL TONAHBHON
INOHOMHMIIOCTH, 3T0 8 eue GoAblIeR CTENEHA YCADM-
HACT 3AAA4Y COSAAHMA IKOADIHUESCKH YHCTHIX ABHTA-
TeACH.

Creiaructst Mpryrekoro IKTY npesaomuan Mane-
MATHUSCKYI) MOARAL, XAPAKTEPUIVICILYIO HAMBHEHHE
TOKCHUECKHY norasarescd ATC ¢ AMaeAbHEIM AHKE-
reap, MCCASAOBAHNA BRTIOAHAAN B YCADBHIX CTEHAZ H
YCADBHAX AOPOMHWMY HCITRITAHHA,

Moayuennoe n MITY ypanuenie oTHOCHTREALIONG
HAMEHEHHA BRGpocon TRepARIX MacTiL B Y IKHHN o
OTHOCHTEABHOID HAMEHEHMA MOLHOCTH AL BCEX THIORE
AHIBAEH HMOET BHA

K, =1+1488K k_k ANe, (1)
raek, — ROMPOULMENT yueTa HaAUMA TYPHoRAsAY Ba;
k, — RoatbdimumenT yueTa HAAMMHA JACKTPOHHO-yTIpan-
asiemore THBA, K, — koadcbsument yaeta tina game-
P CrOpaHEA,

IKOAOIHYOTKAN MATEMATHYEC HAR MOABAL ARHTE TEAN,
paapaborannan B. A, 3nonorbM. MoaudsEaLms sTod



MOARAM [2] YHHTHIBAET JARHCHMOCTE TAKHX BReAH WX
HLIGFPOCTE ARMIETEAN, KAK MOBOOKCIWS, YIACPOAA, HE TOARKD
DT PEMIRATY L B KOIICHTRALKHA 8TOMAPHOID KHCAO-
PUAS B 30HE PEaKIHA TOREHMA, HO B OT BMAA TOMAHEA
(Genamn, MeTaHoA KT, 1] MOARAL BEAKMART YPaBHEHH
AAR MOHODOKCHAA YTACPOAS, YTACROADDOADE B OKCHADR
A30Ta | OpeacTasaieT coboll CHOTeMY, COCTORIYIO M3
ACHITH YPARHEHIE, [TOCKOABKY HAAMYHE MOHOUKCHAE B
orpaliorasiunx rasax ofycaonaeno B ocofeHADCTIMR
KHHETHEN XHMHYECKMY DAk Coopasus TonARBOBOS-
AYUIHOR CMECH, B MOADAH BOE YPARHCH WA CRAEA L MM
HOCTERMAMECKHM MEXAHHIMOM, TEORWA KOTOPOND pas-
paborata B 5L 3eanponnuem, A A, Opans- Kameneogim,

MexannaM 06pasoBalia AAHHOR BPEARCH COCTaRAR-
I0IEH AIRECTEH: COTAACHD 3eABADBHYY, CaMyIo Goan-
1Y I POAL JARCH HIPAIDT TOMIERATY pel. HMsenno Gaaro-
ARPH BWCOKHM TEMOCRETYPAM B LHAHNTAPe ABC upyT
Peaxuuu Asyx THNOB: N+ O—~N+N u N+ O =
N0+ O. Mpuyen KoawverTno ofpasosaniImxes oReH-
ADE 43073 NOATHHAETCH 3akony NO,_ =T O, 1, 7. o
AARUCHT OT TeMieparypu T, NPOAYKTOR CropaHMi,
KOHUEHTPAIMY STOMApUOT KHCADPOAA O W BpeMEHH
peakitni T [2]. JasncumMocTs BRGpOCca OKCHADHE a1oTa oT
TEMOCRATY PR MPOAYETOR CrOpaiHE TRAMAH, TO 0CTEL 9o M
venbime T, Tem MeHsue sbpoc,

ARYAIOHHEE MATEMATHHCCKAH MOARAL upoecca
CrOpAHNH TOIBOARCT N0 JSAAINOMY UAHOMY OTHOCH-
TEARHOMY TeNAOHKABACHHIO ONPEARANTE HIMEHBHHWD
OCHORHEL TEPMOAHHAMRYECKHX NaPaMeTpol TPoRecca
CIOPAHHH, a TAKKC HOAYIHTH HEoBXOAMMBIE AAHHLIE AAS
PacueTa KOHICHTRAIINN OKCHAON 3074 B oTpaloTaRn
razax. MoaoGnan MoAEAL BRIAA COCTaRALTA TH M M M-
TEABHD K GeaHAAAYBIOMY DAHOIMAHHAROEOM ¥ OTCORY
Anaean RasmAl,

TPl MOACAMDOBEHWM PACYET BINOAHSACS OUAN-
BEIM METOADM. B anaanTiie ckoit (hopMe SHraantms moa-
CUMTHIRACTCH 10 (opMy e

H, =fr.h), 12)

VAR I, — MOAADHAS ADAS [-I'0 KOMIONEHTS HPOAYKTOR
Cropallig, i, — yARARHAN SHTAALITH,

YARABHAN SHTIALIAN AAR KAKADTD W3 TOIANE o=
CYMTHIBARTCA 110 thopMyAe:

H_=AT '+ BT, +C, (3)

rac A, B, C — kombHIHeH TS, KOTOP e 3anMcaT O BUAA
TOILARBA, ASRACHIA P i KOMPAIIIeHTa HI0KITKa BOIAYXA O

KoaipHLHeIrT MOABKYARPIIONO H3MEHCTTHA TPK Cro-
PAHHHA NOACYHTRBECTCA N0 PopMyAD:

B, =1+ 02090 - M, +,?,'125H 10031250 ()
u’ [

Koanuectso sosayxa, Teoperiieckl neofxoaumorn
AN ETOPAHNS | KT TOMAKBA, BOACHHTRIBACTCR 110 (POPMYAE!

H, =M T mCmp, =aM,T (28,642 +0,0020435T ), (5)

Aan nopcvuera TEMIOePATY L MPOAYETOR CrOpaAHHA
HCADARIYETCH REI Do EHHE:

-8 ﬁ?—d.ﬂi(.‘ (Mo + Hu) )/ Mnc
Tu.r = 24 :

()

BAMANHE BHAD TONAHBA Ha ODPAIOBAHME OKCHAON
AT OUEHHBAMCL TAKKE DACHETOM PARIOBECHONT COC-
TOAHMA 1B ROMIOHEITOD MPOAYKTOR cropanes (O, O

O, H H, OH, H,0,C, CO, CO, CH,, N, N, NO, NO,,
NH,, HNOG,, HCN).

Taknm 00pasoM, BRABASHD, UTO TPaKTHESCK M CAMHII-
CTHEHHLA (PAKTOP, BAHAIOUIHA Ha CHHAEHHD TOMIE-
PATY L MPOAYETOR CIOPAHHHA MOTAHOAS M AMMETHACBOIT
athupa 10 YREAMUEHHE KOAHYECTRA MOASH HPOAYETOR
CrOpaHiy, T.e. XHMHYeckoro Kosdupuigrenra i, morery-
ARAPHOID HAMOHEeHNH.

MEeTOADADTHA W AHAAHTHYCCKOR BHDAKCHHE AAT
ONPEASASHHA YINEPTa OT 3arpaiaHeiHi OKDYmao ued
cpealt usmeet A (Y=yal (A m J). B pacuemon hopmyae
0 — IO NOKAIATEAL CTHOCHTEALHOR CUACHDCTH 3arpa3-
HEHHA aTMOCHE PHOTD BOJAYXA HAA 38AAHHOH TEPRHTO-
pHel; Y — pasmepusf RoxpdmimenT, py6./wrn E— no-
Opaska, YUHTHBAKLLAS XAPAKTED PACCCHBAHMA TPHMEe-
celt b arMocdepe; A, — NOKa3aTeEAL OTHOCHTEARHUNA
ATPECCHBHOCTH JATPAIHHTEAR, YCA, KIVER, T, — YABAL-
HHA BLGPOC (10 3arpaannTead, kr, Mayvenne yuepia
OT CPeAHHY BHGPOCOR BREAHKY REECTS UPH IpoM:-
BOACTRO W HCNOABIOBAHWH DASAW T HLIX TOMAWMD B pacueTe
na 1 kv npobera antomofinas BA3-2108 norkazasn, uro
OCHOBHOA BKABA B CYMMapHLH YIIEpH npH wenoas-
IOBARNH GOHAHHAG, CARMMEHROID HedmaHOro, CARaTOr
NPHPOAHOPD FAI0R H METAHOAD BHOCTT NOKAI8TEAL OTHO-
CHTEABHON ATPECCHEHOCTI JarPAIHETEAN H 010 YADAL-
HEIA BLIpoc,

B ofiem cayyae Barosoll BuBpoc (T BenwecTra
TPAHCHOPTHEM CRPEACTROM ONPEASACHHDN KATErOpHN
NPM ABHAEHHN 10 j-MY VHACTEY MapLIPYTa ONpepcAR-
BTCH 10 (PopMyAe:

M M=M L JLAM YT M R L R
rae M Y — yAeABHREA BROPOC (Mpoferonit) i-ro peme-
CTHA TP ABHKEHHM C NOCTOAHHON CROPOCTREY, 1Y KM;
L — AAmHA f-11 yuacTRA MAPIIPYTA, KM; Mo — Yaean-
HELA BRIGpOC (1o BeleoToa npu pabons ATHFATeAs Had
XOADCTOM XOAY, I'Y MHH; Tn — BpEMA PAGOTR ARKIGTEAH
HA XOAOCTOM XUAY, MHH, M Y — yaeabibif BBpoC i-ro
BEIECTRA BO BpeMd pasrona, r/mud; T, — spess pasroia,
ML MY = YACABHELE BLIGOC {10 BELPCTRA 1o Bpe My
TOPMOMEHWN, IAMHL T — BPess TORMOBEHHH, MU,

Barowoi BLOPOC 10 BEWECTRA BCEMM TPAHCNORT-
HEIMH CPEACTRAMMH PACCMATPHBACMOR KATOIOPHH HA j-
OM YUACTHE MAPUIPYTA B OMPeABAR HIOE BREMA FOAA MO H-
HDY PACCHHTATL MO thopayan:

Ml-r- e Mn“NHNrAn- lu_h' tai

rae N, — "MCAG TPANCHIOPTHLIX CPEACTE Ha MaplipyTe,;
N, — umncao peficos 3a CyTRm A, — wncao patodnx aAHed
B PaCCMATPHEASMOP BREMA TOAS,

AAA ONpEARARIEA 00IIOT0 BAADBOIG mMBpoca HYH D
APOCYMMHPOBATL BAADHK E BRIODOCH OAHOHMEIHLIE [o-
e CTH 10 NePHoAAM IOAD.

MarcHMaAkbHRIA pa3ospil BGpOC 10 BeulecTsa, 1/c;

G“ = Mn II’NHH1I:}EM‘ t“i

TAR N, — MAKCHMAALHOR MMCAD TPAHETIORTHHIX CROACTH
PACCMATPHEAEMON KaTErOPHHK, NPOXOARLIRX 1o f-my
YUACTRY MARINDYTA B Teucide 1 4, ea,

Anst oueHEN ynepia, HAHECEHHOMD OKpyRalouied
CPEAE =M JaIPAIHIIOLMM BRIECTROM, BRIGPACKBAEM LM
ABHTATEARM TRAHCTIOPTHRX CREACTH QNPCARACHHON KaTe-
POPHH IPH Bro ABRBMEHWH 110 -MY YYACTRY MaplipyTa,
HEMOARIYVETOH BLID A EHHC,

Y=V, (M~M,}K,

S002 DEH) € b KHISNE WM RAYE WHEND ‘

]
|
|

(10)
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rag Y — yuweph, ranece i s npu swipoce | Taarpas-
HEOmHY pelecTy, pyoSr M, M, — smaceu sulpocon
MO W MOCAE EPORCARHAA PAIAHYHEIX MePOTPHATHEA, T;
K, — ROMPOUIHENT SKOAOTHHECKOR CHTYSLHM B IR0
THYECKOH 3HAYHMOCTH COCTOAHHA arMocdie DHOID BO3-
AV TePRHTORUN,

Takkm ofipaiom, paccMOTPEHTILIC MATEMATHYCO KNS
MOAEAH, DXBATbIBAKMIHE GOALINOE YMCAD ACTEKTOR Pa-
BOTH AMIEABHEIX AHHTETEACR, COCTARA RMDPaCKBASMLIX
OTPABOTABIIMY FA30R, 4 TAKMEe RAMAHHE MHIHEHHOTO
PURHAGT ATV TR AST H XGE DARTE [ AR A0S HA AP o me
ORPYRAOIER CPOAL TOMNOARET Pa3 palaru BATL TAKHE
AHIEARH K E ARHIATEAH, KOTORbIE CHOCO0HEE 00eCTIEYHTH
RAUECTREHHYIO OYHCTRY OTPaloTaBIINK Ma3on, A0 OTHE-
uanuero Tpebonannas E3K OOH ypoRna,

YOK 629.424.1:502.1

buGanorpaduiseckin CIHCOK

1. Mavasnnnsaf B, Cooresms kosuameenoi ouncrss orpato
TARMIHK radon gsacaei £ B Masssiiid £ Asrosofinassan npo-
MbLIAEHEHOCTE, — 2004, — Nl = C 25=27

& Koporeon M.A. Gowpapeseo EB. Mpofier 0 seosormsecks
GeannacHoCTh anromofnas £ M.B, Koporkor, BB Bongapenso /f
AnTosMOT AR MpoMuIACHEOCTL, — MHE, — Ne | = C, B= 10

MHHHTAEBA Aanna MamATORHA, KAHAMADT TEXHH-
YECKHX HAYK, ADUCHT Katheaphl «TTpHEaasnan maTema-
THES M HIKPOPMATTHORILIC CHETEMI S,

Appec aan nepenuckl: e-mail! alinaflower@rambler.ru

CTaTes nocTymnan n peaaw i 30,00, 2009,
& A M, Munntacoa

A. M. MUHHUTAEBA
HO. B. TPMLLIMHA
M. B. TAPYTA
C

- 1. AXMETOB

OMCHHH rOCYAaPCTREHHBIN
TEXHHYECHHH YHHMBEPCOHTET

OMCHMI rOCYAAPCTBEHHBIN YHHBEPCHTET
nyted coobijemnn

AHAJIM3 METO1OB CHMYXEHMS
SKOJIOrTMYECKOIO BO31EMCTBMS
TPAHCMNOPTHbBIX ABUI ATENEM

HA OKPYXAIOLLYIO CPELLY

!wﬂlmm CTETHE PACCMOTREHLE mmmprmmmtmﬁ m¢rlmrn NPOHC KO-
ABHHA, YIHECTOMEHHE HOPM BRIBPOCOS BPeHLIX BeULECTE C OTPABOTABLIMMM FAZAMM AHIENERA,
8 TAKHE ONPAHHYE HHE JMHTCHH JHOKCHAA YTIEPOAA IACTARANIOT HONBLMHCTED CTPAH HCKATH
TYTH CHHMEHHA ONACHOCTH BNHAHKA TENNOBLIX ARKMFATENEH HB KDY MMOLLYIO CpeaY.

Kmouessie cnosa: spegueie esiBpocs), oTpaboTasiume rassl, AHISNs, ABHIATE N,

FEGHIOMHA IHEPIONOCHTEASH HEdTSFHOTD MPOMC K0 %-
ALHHA, YRECTOMCHAR HOPM BOpOCcoR DReaHbix RELECTR
C OTpaloTaniMMH rasaMK AMIEACH, 4 TAKMKEe orpain-
HOHHE SMHCCHE AHODRCHAA YIASPOAA 3aC TaBASTIOT DOAL-
THHCTRO CTREH MCKATE IYTH CHURKOHHHE OHaCHOCTH BAK-
HHHI TCNAGRBIX ABMTATEACH Ha OKPYMAIONY IO CRHEaY.
B nocaeanee upems Boe fioaee NIMPOKDE pacnpocTpa-
HEHME NOAYIARYT AARTEPHATHEHLIe GHOTONANED Ha OC-
HORNE MACEA M KHBOTHRX KHpon. MureHcuanLe pabori
N0 NepeDOAY AHICABHEIX ARBHFATEAER HE OHOTONAMED
BEAYTCH Rk B CTPaHaX C OUpalHHeHIRIMKE TODAHDHO-
AHERIETHYECEMMA PECYDCAMM, TaK H B BHMCORCPaannThX
CTPAHEX, HMEIOIHE BOIMOSK 0T TPHOGPeTEHME KA
EMX THEDIOHOCHTeARH,

Muposoe ABHFTEAECTRORHIE Ve Goaee 25 ABT 3a-
HUMEETCR PA3PAloIROR CHCTEM O4HMCTRI OTpaloTanmmg
Ta30N OT COARDAANTAXCH B HHX RPeAHBIX KOMIOHCHTOR,
3a ITH FOART AAR ABHTATCACT C HCKPONLIM 13 HTAHHeM
COOAANR Tk HAMLNACMBIE TREXKOMITOHBHTULIC, 1106
TRAAHIATOPL, BEICORAH HHPEETHEHOOTE KOTOPRLIX He

BRIILIHAST COMHEHHA, ITPEAHAIHAUCHHLIC AAT CHM ¥R EHIH
HAM YAANEHWA U3 TPOAVETOR CrOPAHEA TPEX OCHORHLY
HOPMHPYEMLIX CORAMHEHHI — MOHOOKCHAAD YEARDOAA
(CO), yracnopopoaos (C H_) u okeraos asora (NO, NO. o)
IROAOTHYECKHe :1puﬁhm~m AL HOCABAHETD BPeMEHH
PEIIAAHCE B OCHOBHOM 38 CHOT COBEPHIEHCTROBAHN
PabOMHX NPOLECCOR PAGOMETO IIHKAS ANHIATEAN, NHME-
HEHHA KaTAAHTHYECHHX HEATPAAHIATODOB OKMCAHTEAL-
HOro THna 4, 8 Heboawmux offseMax, (IHALTROR AAS
YAABAHBAHWA AMCHEPCHEX YacTHIL,

B xowmue 1990-x ropos 0 cTpanax Enponm, CIIA »
Anonun Brian AReASHLL CTAHAADTI, 3ACTABHBILHE HAME-
HUTL BICAHA HE HeOGXOAHMOCTE (MHANKO-KHMHYECKO R
obpaboren orpaborasiunx rason Anaeas, Haupusmep,
CTEAD OUERHAHLIM, UT0 ECAM TRefonanun HOpM «Enpo-1 »
o« EBRO-20 28 CHET COBepIencTROBEHHA patouero [po-
HECoa # KOHCTRYKINN AMACAR BEOOATINTE MOMHO, TO IPH
fiepexoae k s Enpo-3s, a resm Goace K « Eepo-4s Gea nefl-
TPAAHIATORS OKCHAOUE A90TA U (huAkTPE AMCTIEPCHRIR
YACTHI] KaK O0A3aTOALHEIY 2ACMOHTOR KOHCTPYRIHH



ABHIATCAR He 0G0ATHCL, fCAN YHECTL, HTO SKOAGIHMEC-
KHE MOKAIaTeAM AHIOAN AUARHE COXPAHNTHOH HEMHAMeH-
HBIMH B TEYEHHE BCETD B0 peCYPed, HAH HapaboTku
MERAY KATHTAABHKMH PEMOHTAMH.

Esponefickui coios ppea s 2000 r. HopMut «Eapo-ds,
KpOMe TG, paa AATIAGNHPORAAN CHIEEHTHC HE TOABKO
KOMIIONCHTON, HnepouHCACHHLIX B HOPpMAX « EHﬂlJ—3 W, Hi}
H BLIGROCON YEARKIMCAOTO Nasa |CO,) Ha 25%, vero HEBOI-
MOMHD AOCTHYL §00 KOpeHHOTO TIOBOROTa B OGASCTH
TRranenoprd, OuenrAHo, 910 BRI BPOCH AMOKCHAZ YIAe-
JHIAA HENOCPEACTROHHD SaBHCHT OT PACKOAD TOMANDA,
TAK, HpH 00ANOM cropaduss 1 A Gesanna obpasyeTros
2,32 kr CO, rasa, a | A AM3IEALHOTO TONAMBa — 2,63 K, 1
HHKAKHE HEATPAAHIATOPE M (HALTPIN 3TH IH(pL He 13-
MenAT, Hopyi «Espo-1s — «Enpo-4» yeranansunaior tax-
AL TPEACALHELE I1AHCHHN Ha BLIGPOC TREDALIX QA THI]
HAOAKD Genaoaa B BRI POCAX HECTOPEBLINX YIAERBOAODO-
Aok, Tak, notpaliorasiuny razax kapOrOpaTopHEX ABHIE-
TeACH OHa He ADAMHA NpeBkIlaTh 6,7 %, a B npoaykTax
CIOPalHA AHICARHLIE ABHEETCARA — 1,9 npoteira.

B pacrosiies Bpess IKOAOTHUECKND CTAHAAPTE 1O
boem Mupe yxecrodaiored, B Espone npriaro pewenmie
HTO MPOAYKILAY, He OTeeq@aoniad TpefosanmMaM cTaH-
AapTa 150 14000, na repprropan coabinecTsa pacnpo-
CTRAHATHCR He MoxeT. Ha ocoone 5moro craupapra B
Poccui paspabarTBsalores CROM CTAUASPTH, KOTOpLEe
HOHECTROCTH HE YOTYIIAKT MUposniy. Pelnednes npa-
wurreascTRa PO o 21 Mapra 2002 1, onpeasacHEl cpokm
BRCASHHA B CTRAHE HODM TORCHYHOCTH « ERpo-d9 ¢ 01 gi-
mapa 2011 [1,2].

OlaHHM 13 TyTel CHMKEITHA TOKCHYIOCTH oTpabio-
Tasinx rasos (OF) AMzesch a8ARETCH HCHIOABIODAHHE
KdTEAHTHILCKHX HEHTPAAHIATOPOR, KUTOPLIE AO3RO-
ARKOT YMEHBIINTE COARPRMAHNE TROAYKTOR HEIDANOM
EFOPAHHA TONAHRA Ha B5 —90 %,

Hapuay € BLnoAHeHeM HOpM Ha BLOpOCck HPCAHRIE
BELLGCTE AN CHUARCHEA AMUKCHAZ YTAepoaa, Heolxo-
NAMO OBECIRUMTE AOCTATOUHO BLICOKAR YPOBEHEL TAROTD
Rl:IH'I-lmIKTﬁII:lJm NMOKAIITEAR, KAK TOILAHBHAN SKOHO=
MHMHOCTL, T0 | ee Soaned creneun YCAOMHIET 58-
AUY COAATHHA SROAOTHYSC KM YHETRX ABMrareaed, Ha-
HpHMED, HopsMu, aeAcTRyioupe B CLUA, yeTananansaor,
HToO B !"I'I'pﬂfH?Tﬂ BIHIMX raiaX AMICAR ACTKOBOPMD ARTO-
MOGHAT COACPHRAHME AMOKCHAA YrABDOAA AOARHD OLITL
e Goaee 200 /KM, 8 esponefickne HOpME — He Boaee
135 1/ kM. BUNOAHNTE MX BOIMOMHG, ECAH PACXOAN TOT-
Anba GYAYT pasinl coOTEeTCTROHNID 7,4 1 5,3 A7 100 kM
B nepenertise 0MHASCTCH, 9T0 nopMol cTamyT 90 rivm
C0,, 4 370 0IHAYACT, YTO PACKOA TOLAMBA TPHASTCH CHI-
IUTE AG 3.4 A/ 100 ku. TTonk e HHE ADAH TPAHCHOPTHEIX
ABHTETEAER B 38T PAIHCHHH OKPYRKATOUER CPeAR TPHBO-
ART K BEEARITHIO TOCTORHHO YRECTONAEMEX HOPM 1
BLIBPOC TOKCHY HLIX RELILECTN RO RCEX CTPaHAX.

B HacTosiee npess HeT eAMHOMO YHMBEPCAALIOND
METUAA OUHETEH NPOAYKTON CIOPAHWA AAS BCEX 3ATPH3-
HHTEALA, SPPeKTHRHK MOTOA OMHOTHHE OTXOARUNY
Ta30H OT OAHOID 38 rPRAHTIONIE M0 BEIECTHA MO T OKa-
HATHCH DECIIOARIHIIM 110 OTHOINEHHIO K APYTHM 3arpma-
HUTeAIM. BOAMOMHD, 970 METoa, KOROUIC CIPpaBAATLTHEA
celi B KOUKDETHEX YCAOBHAX [HANPUMED, B CTPOTD Orpa-
HITHEHH WX NDeARAAX HIMEHEHHA KOHTEHTPALMA MAH TeM-
NEPATYPhl), B APYTHX YCADBHEX OKAZIBAETCHE MaAooD-
tperTrniEM. To Fraf npuaste NPHXOARTE HCNOABI0-
RATEL KOMOMITHPORIHHLIE MOTOAR, COYETATH HECKOARKD
cnocofos aaHonpeMenno. Boe oro onpeaesser BRICOKYH?
CTOHMOCTE OYHCTHRIX YOTPORCTS, CHHMAST HX HAALRK-
HOCTh TP IRCTIAYATAI[HM,

BpeAHLEIe NpHMecH B OTXOAAIIME Fa3ax MoryT GLiTh
NPEACTAUACHL AHDO B nMAe dsposcaell, Anbo o razoal-
PasHOM AN Nd poo0pasHom cocTOARUM, B nepeoM cay-

Hae 3apatia OYHCTEN COCTONT B HIBACYEHIH CONBDMA-
IHXCA B OTPAGOTARLIMX Mdiax BIBCIIEHHBIX THEPARIX H
HEHARHX TIPHMECER — NBIAH, ABIMA, KANBACK TYMana W
Opsiar. Bo aTopoM cAVHEe — HeRTpAasMIAlHA Tano- W
napoofipATNREY MPUMECeR,

OYHCTR 01 a3POI0AER OCYLULECTRARETCA TPHMEHE-
HUEM IAEKTPOPHARTPOB, METOADM IHARTRALNH Teped
PAIAMTHEE TOPHETHIE MATERHAAR, FPARMTAIMOHHOE HAR
HWHERIHOHHOH conapaiimed, cnocobasi MokpoR ouser-
KH. OurcTRa npocos oF raso- ¥ napoo pas s M-
MECER OCYHECTRARETCH METOAAMH apcoptyum, abcop-
MM B XUMHYECKUME METOAAMEA, AGcopSumonmsi cio-
cof OYHCTEM OCHOBAH Ha PasaMuHOi PacTBORHMOCTH
KOMICHEHTOR TA30B0R CMeCH B BMHAKOCTH — abcop-
Gevrre, K aocronieraam abGcopBumonofl ovMcrim orio-
CHTCH, P AAR BCATD, HRICOKAHE CTENEHb OYHTTEH, HE T
PHIBHOCTL HPOLIECCE, BOIMOMHOCTE HIBADEeHHA BOAL-
IO ROAHYECTES TIPHMECER W BOIMOMHOCTH Pereiopa-
uHn alcopierTa, @  HEADCTATERAM — IPOMOIAKOCTE
ol PYACOBAHHUH, CAONRHOCUTE TEXINOAODMHYECRHE CXOM
OYHCTEM,

KuMHYeCKHe METOAR OYHCTER Fa30ofpaiiiy ofo-
AOH JAEANMAHITCA T TOM, YTO K OTXOAHIIAM [TPOMGIIN-
ARHHEIM rasam A0BaARIOT Patansike pearciril, O nos-
HEH ADCTOHHCTEO XHMHECCHH X METOAGH OYHCTEM — Bld-
COEad CTeleHL OYHIEeHuA orpalorainmx rason. OAHHM
W3 BHADD XHMIHECKHX METOAR0E MONKET CAYAHTE TORMI-
HECKAN OHHCTEA — AOMHIAINE OTpaloTaBIIN Maton

Boe Apyrue aALTepHATHEHBIE CTRATOIMH (10 CHIMD-
HHIO DpeAHELY BLIOPOCOR B Orpaloraniimx fadax Haleae-
HE, B NEDBYIO OMEDEAL, HA PEIICITHE OAHOR 11 Hanfoacs
CADAHBEX AAH HERCOICKTHEHOND ARHTATEAR NRoGAey —
CHHAEHEA APEAHLX BEOPOCOR 3a CUeT YAYHIICH A
TOITAMMILG R K OHOM HUYNGCTH Hd OCHOBHLIX ?}KC!IA}'d’I‘d'
HHOHHEX PEAREMAX. HCH, 4To B KPaTKOCPOYHOM TIAEHE
HaMOOALIIHE [HAHCK Y CTPATEMHH CTE XHOMeTRHY S CKOTO
CTOpdHHEA, OHA HAaHGoARE TEXHOATHYECEH HNOANTORASHA
HnoanoaseT HanGoaee ddde KTHBIO CHUAaTh BRGpoc
APEAHELX BEUICCTR 114 BOeX POHMaX PaboTes ALHIaTeAR.

Ouvrr rakmx (pupm, Rak «@opas u « Tolkoras, chupe-
TEALRCTBYET, YTD AAHHAR CTPATErNA AZET BOAMOAENOCTE
BEIOAHITL HOPMEL cERpo-4s, MDaKTHYECKH He Memss
KOHCTRYRIMED ABWTATeAR. OAHAKO AAR 3TOr0 Heobxo-
AMMO HMETL CHETEM Y YILPABARTMSA, CloCo0HYIo AoANED-
HHEATL CTEXHOMETPHUYCCKHI COCTan pabouero TeAd Ha
HECTHHHEX RArpysRax, obecnoYMBan TeM caMiiM ad-
erTHRHY O PAGOTY LIHKAS, HAMMEHLIIHE RHGPOCK 3a-
FPASHTIONUE BEI0ETH B HAHMBHELITAG DACXOAKI TOILAHBA,
PaaGasaciume paliouero Teas oTpaboTaBiuMy Fasasm
(METOA PEIMPRYASIHE] YMEHBIIAET CKOPOCTH CIODaHHA
TOIAMBOROIAYIIHOH CMECH, TT0, B CROIO OMBPEAL, APAGDT
paliory ARMIaTeAR HecTabnALHol, 0CoBeHHO Ha MaAL X
HATPYIKAX, NOTTOMY DELUPRYASIHI I PUXOAWTES OFpa-
HH4HBaTh § — 12 % Ecam npumensr. pabouni nuka o
OLICTPRIM CIOPAHAEM, TO CTENE HE PEUHDEFARIIHA MOXHD
NORMCHTE AD 25 %, YMOHBITHE TEM CaMuiM BaGpocn
ORCHACH 3073 eile 1a 20%, HENOALIOBAHME IPK POAHIOIT
radd B Ka4ecTne TOUAHBA AAN Tpﬂiitllup'ﬂ!‘ﬂlﬂ ABHFaTeAN
HMECT MPeHMYLICCTHA AHIL 00 CPAaRHeRHIo © GeHIMHO-
BEIM ABMraTeses, [loxromy B nporpaMmas KoHnepTHpo-
BAHHA ABHTATEARR Ha Fa30BOE TONAHBO HPEAYCMATPHRE-
CTCA NPHMEHEHHE 3-CTYTEHIATLEX KATAAHTHBCKHX 1HOR-
TRAAHIATOPOR CO CTENENLID OYHCTHK rddon: oT NO, —
35.80%, or CO — 85.95%, ov CH — 50..80 %,

Chnmenan koandectia sufpocon CO w CH, NnpEw
Patiors ARHIETEAR Ha AMMBETHAOBOM sthipe (AMD) mom-
HO ADEHTL-EH ITYTeM GHTHMMIATTHN TOILAKM BOITOAAYH W B4~
AyxocHalzerun, [PDHMEHEHHE KaTaAHTHYeCKOrD Hol-
rpaAHIaTOpd npH padore ARHTaTeAs Ha AM 2 nprBeaeT
K MOAHOMY YCTPaHeH M RPEAHEX RWpocon,

SOBE 5H) T s NIHIOSE WAHRLYH BNAIND *

E TAIVIROHEMYN W IO 20 MY R



MALMEOCTROENHT ¥ MALLIMHORLAEMME

=
™
-

ORCEWH HAVUHEA BECTHME N9 1 (R 3009 *

Talamga 1

PO X K CROTTTRE AARTERHITHEHEY TOMANE
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CasayeT OTMETITL, WD YRECTOUCHHE JKOAOTHMEC-
KHX TREGOBATTMA BRHYAST IPOUINOANTeACH HEpeiTH na
HALTERHATHBHBIE BHAB TOTAWBEA, BEAKMAH BOAD POAHEIH
cunTes-ras. He caygaitno E9K OOH npunnaa peaoaio-
o o nepeBoAs K 2020 v, 23 % eaponefickoro anmoTpanc-
NOPTI MMEHHO HE AALTO PHATHEHLIC BHALD TOTAMBS, B'TOM
urcae 10 % — nanprupossni ras, 8 — HaGuorasuB% —
na soaopoy, Ha Goace AdABKYIO NEPCHIBKTHRY CaMBIMA
norpefaRembivm ByAyT TONAHBA WA BOIOOHORATCMEIX pio-
cypeos. TIpH 3TOM H TCOPETHMOCKH, W IKCIEpHMa-
TAALIO ADKASAHO, WT0 HANGOARE IEPCICKTHRITL PAcTH-
TEALHO®, CACUROBOE, COSROE, ABHSNOS, TAABMOBOE, apa-
AMCOBOE, CYPeIHDe W Ap. Macaa | 3],

ADCTOMHETHA M HEADCTATEH AALTEPHATHBULIX TOI-
AMEB, @ TaKHe OCODEHNOCTH HX TIPDUMEHEHAN B AMACARX
OYCADRARHEL X COCTAROM, (IHIHKO-XAMHYCCKMMEH Cood-
CTHAMH H DOAMOMHOCThE HOAYYEHMA 13 RO300HOBAR-
EMUND TR PLA. CaarHOE ADCTOHHCTHC TOHIAWE, nmoAY4Ya-
CMBIX HI PANCOROID MAcAd, — NPAKTHISCKM TOAHASNH
GropassaracMocth. Coappaanimecs numx 10— 12% mace,
KHEAGROAA NOZHOARIT JAMETHO YMEHLILATL DGROCH B
ATMOCEPY TAKWY BREAHKIX BEULGETH, Kak YIABKOADDOA,
Cadd, OKCHARL 330T8 — Wi-3a CHMAKEHHA TeMOepaTyp
Cropatnsg. Kpose 1o, pancoBoe Macao He COARDPEHT
COLSARIEHHA COPLl, TOAHLBEAHHSCCKHX 8 POMETHYCCKIX
YIARBOAOPOXOE, 00RO COACPRAIMECH & oTpaloTas-
MY FARAX Asearit (Tada, 1),

MeprneKTHEHEIMY CHRTAIOTCH He CAMM MacAd, a no-
AYHACMBIC HIHHX NI, EOTODLIE OTAHY3IOTCS OT Camo-
I3 MACAR MEHLITTHMH IADTHOCTRI0, BHIROCTLIO W TEMIe -
TYPOR NoCoAaMenein, Goaee BRCORMM e TaH OB L M
HHEAGM, HODTOMY OHH MOTYT HOAGBATECH H B MAHHAPE
ABHTATEAR ITATHOR TONARBONOASIOLLE R anTapaTypoil,

lpakTika N0KAIAAG, YTO AAR BEEX PEAWMOB DACXOA,
AUOTOIAKDA OEATHMBACTCH HCCKOARKG, HpHMepHD 14
12 %, GOALIIE PACXOAT AMIEARHOM TOLAMBE, D0 CRAIAHD
€ MEHBHIER TRIACTROPHOA cincoGHOCTLIO. [pn paboTe
Ha HHOTONAHBE AHIEAL, PabOTAIOLIHI Ha TAKOM TOILAMED,

orAMMaeTed GoAce HHIKOA TORCHYNOCTEI oTpaloTan-
WX TA30R,

B ueaom onuT 1apyDesiLIx M pM H peLyARTATH oTe-
HECTREHHMY HCCASADBAHHA MOROPAT O TOM, 970 CMECE-
Hhle GHOTONAKEBA 1A Ga38 pancoBoD MacAd cnocobor-
UYIOT HC TOALKO IROHOMH M HEQITHHLL TOIAMBE M yAYlle-
HHIO SKOAOTHYECKHX NOKATATEASH AHICALH, HO U poe-
HHIO PAAA CONHAALHEIX TPofaeM.,

Bufanorpadie cokmi crnmcon
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OmCHMH rOCYAapCTBEHHBIR YHHEEDCHTET
nyreld coobiyeHus

Omcrmi rocyfapcTEEHHBIR
TEXHHYECHHH YHHBEpCHTET

PACYET 3HAMEHMS NOrPELLHOCTHM
CUCTEMbI MHAUBUAY ANbHOT O
YYETA U PACNPELENEHMS
NOTPEBJEHMS TEMNA

B MHOIOKBAPTUPHbIX [JOMAX

in-m PACCMATRMBARTCA AKTYANLHAR NPOGNe Ma Me

SbECneyeHE HHAMIMLY -

ANLHOTO YHeTa NoTPeGNeHHs TENNa B MHOTOKBAPTHRHLIX AoMax. NPMBE [&H! PACYETE IHaYS-
HHS MBKCHMANLHON NOFPEWHOCTH DACTIDE IERSHHS TENNOBOH SHEPIMM CHCTEMOR. Kpome Toro,
NPHES/EH DACYET IHAUSHHA NOMPELWHOCTH PACNPEASNEHHA [NA THNOROH ORHOKOMHATHOH KBap-
THPsL MpHBEAEHHbIE DACYETE! NOKAIEIBAIOT, 4T0 NOrPEWHOCTE PacnpefeneHHa He BEHOCHT
IHANMTENbHLIE HCHAMEHHH B DACNPEGENEHHOE IHAMEHHE NOTPeBneHMa Tenna OF A& NEHON KBAP-
THROH, YTO NOATHEDHABET UeNnecoOBPAIHOCTE BHEADEHHEA CHCTE M HHAHBHAYANBHOMO Y4eTa W
PacnpefeneHHs TennonoTpebne A B NPaKTHKY TennoyveTa.

Kmouessie cROBA: CHOTEMEI YHETA TENNA, NOTDEILHOCTE CHETE Mi y4era renna.

B yeAoRusix COBPEMEHROID KPHINCA BCE OUTPEE BCTA-
T BONpoc cokpatlenns aolux sarpar. Coxpalleqme
2ETPAT HA OTOMASHHE DEINAET OAHORDEMEBEHNID ARE 3a-
AAUI YMEHLIICHAS CODCTROHNKY PACKOAGH KOMHETHEX
NOTPEGHTEASH M BLIIOAIGITHE NpOrpaMMi aHeprocte-
peMeHHA B macurrafax Cr P,

B cerrope AKX nepRuiM 3Tanom cokpale s Ten-
ADITTREOACHEA HRARCTCR BIPEASEARHHE KOAHMECTRA Tel-
ATTH, PACXOAYEMOR HA O0OIPe s UTARALULIE PACUSTHLIX
EAMHHL [MEOMOKBADTHPULIE AGMOE). AHAANS DatAHYHLTYE
CHOCOO0B Y4ETa HHARBHAYdALHOTO TeNAOTIOTPeGACHHUA
[1] noKazas, wro onTHMaALHOE peueHte ITOR Japaun
ADCTHIECTCR B PAMKAX KOMILAPKCHOR CHOTEMLL MHAMRN-
AYAARHOTO YHOTA W DACTIPEACACTING OTPEGACIMA TelAL
i MHOTOEBADTHPHBIX A0MaX,

Crerema MHARBHAYAALHOID YVIETa H PaclipeAsASHHS
NOTREBASHIAN TEMAS CROEA ONPEARARKHUEA chyHRIHe
CTABHT pacnpeasacine oDIEADMOROTO noTpeGACHm,
NoTpetaeHHEe TENAS ADMOM CCTL TOUKD OTCY0TA MOCTpo-
CHHH PACHPCAPAHTEALHON CHOTEMI, MIHBIMK CAOBaMB, 3T0
I'd BEAWTHHA, KUTOPEA YUHTRIBACT BCE KOHCTPYRTHRH bR
DCOBEHHOCTH AOMA, RAMAIOILHE HA REAMYHHY TElIIAONO-
TREOARHMA [ KaYeoTRO TOIANNAGAHIIHY, COCTORHHE OTo-
HHTEABHOR CHCTEME, JKOTOMHE POXHM OTOILACHES
HOMELEHIEN 1A, ).

Leanio Agnnoll crathu CTaBHTes oIeHKa SHase s
AOTRLIROCTY, BOIHAKAIDIEH TPH HHAHBHAYAALHOM
PACTIDEABACHHH TRIADBOH JHOPIHM B OTADALHOA KBap-
THpE

Cpean pacupepeAieAniibiX CHCTEM, PaspaboTaHHEX
H BHEAPEHNEY B Pocouy, HaubGoaee NeponekTHEROMN
HEAHETCH ARTOMATHANDORAITHAN CHOTOMA MHAHBHAYAAD-
HOIG YMETA W paci peASACHIA HOTPeBASHMI TOTAA B MHO-
TORDAPTHPHLX AoMax [2]. Aannas cuoreMa peasnayer

TPHELHN pacnpeAeAcHs 100% renaoboil sHeprid, no-
TREGAREMON ACMOM. MEXOAH MM ABHELIMH AAS pacipe-
ACACHH CHHTAKTCH NOKataHias of HIEAOMOROID TEILAD-
BBMHCAHTEAN, DTH N0KA3aHAA AAS CHOTEME CURTAIOTCH
STAACHHBIMH, H AHMGEN NOTPEIHOCTD HaMepeHHA GyaeT
PacIpeACAEHA RHYTRHE CHOTEM b

PaccMOTPHM DOTPIHOCTE PACITPOARAETHS TOIAORGH
DHEPrHHA CHOTD MO,

B coorseTcTanK © 3akoroM Hewrrona — PHxmana,
TENACIOTRESAPHHE OTARPALHOMR -3 RBARTHRR GyaeTonpe-
ABARTHER N0 chopMyae:

Q =B e, S, AT (1)

AR, — CPeAHHA KOMMPUIMEHT TeNADC LEMa N0 O L-
CARHEHHON CHOTEME,
T — npems relaonfiMen;
5 = uAnumaAb NOBEPXHOCTH TEHADOTAZYH 1-T0 e -
HTOPA;
AT, — nepenaa TEMIEPATYPL Y i-ro paguaTopa;
B, — roafgumMenT reIAOBOR MMPeRTHRHOCTH KARADID
HKOHERETHOTO OTONHTEARIIONO Npubopd, YoraHoBAe-
HOT ¥ AOKAABHOID NOTPeOHTEAN TeIAS

B oramumMe OT KASCCMYECKOTD 33K0HE, B PopMy s
(1) nenoARIYETCR HEe KOMPQUIHeHT TENAGOTAAYN OTO-
MITEABHOIG NpUBOPa L a | — cpeaHmil cosgdmgent
TEOAGCHEMA 110 OTLeANNEHHOR CHoTene, AaHHEIR KO-
PHIHEHT HE TOABKO XAPaKTEPHIYET NpolEcT cyMMap-
HOR TEMADOTAAYN OTONHTEALHEIX NpUGopoR AGMa, HO K
BEAKTACT NONPARKH HA NOTEPH TEIA H OTONACHNE MecT
OO T MOABICBATIHN.

Kaxpoh cocrasasiomeit dhopmyan (1) TMPHC YL
ONPEACABHHOE JHadeHue norpemHocTi. TMponaseaes
DUEHKY NOTPeIHOCTER ROOX MepeMeniimy,

y

ADDE 1E%) © o MRHITDIE WEEHRAYH WAEIND
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Cpeaunil KoodwiimesT Tenaochema o B4
ARETCH W3 (POPMYALE 00UIEADMOROTD NOTPEGACTINA TeiiAa
1Q,.)

o =__D.'T“"__ i2)

v ¥B,-S AT
el

Kak yae GHA0 crazano seie, ofineaoMoroe Tenao-
TPEBACHHE ) ARASCTCN AASL CHETEMBL ITAAGIIILIM,
T.8 JHAUMCHHE OO HOrPeMoOCTH B 3ToM CAYYAE DABHO
HYARD,

TUrpeimHocTs KAMCPEHHA APEMeHN JaAAETCH 1T0-
FPEIITHOCTEIO XOAD HACOB KOMITLIOTE DA, MakeuvasnHan
THOFRELHOCTE HA00H KOMILIOTRDA COCTABARCT 2 CORYHARL
i Mecuy, wro coorsercreyer 7,710 %, Yauriman nopsi-
ALK MBADCTH, ASHHAN MO IHOCTE MOMET OblTh HCEAID-
HeHa M3 pacyeTa.

MOrpemrocTs ONPEARACHNA HADIIAAM OTACALHO
HIRTOID PAAHATONG MOMKID 33AATH DorpeiHoCTERY HA
HATOTORACTTHE AHTEIX ACTAACT, PaccMoTPAM HanXyAUIHI
CAYHal, KOrAs HPHMEHAIOTCH YYTYHHES PAAHATORRL,
lMorpemHocTs WX HaroTosaceuus TOCT 31311-2005 (3],
COMASCHD KOTOROMY AONYCKACMLE OTKAOHCIHA pai-
MOEPOR OTAHBOK 0 AGAMHLL [TRCRKIATE THAYEHMH,
YCTAHOBACHIIIX AAM OFAHBOK KAacCa TodHoCTH 11T no
FOCT 26645-85 [4]. [TpeAeABHBE AOTYCKAOMBE OTKAC-
HEHHA PajMe poB CEKIHH pasnaTopa, THita MC-140-500
maoiaabio 0,244 M7, cocrasrr 0,000125 MY, a anavenue
OTHOGEHTEALHD A MOFPEMHOCTH B3 roToBACHNA CeRIMA
fyaer pasie 0,05 %.

OaAnako, yuuTEBAS TOT (HaKT, UTO B AOME CTOWT MH0-
AeCTHO GaTape, TO 10 3aK0Y DOABIIMX WHCBA (ML M-
HEM OO TPHMENHTE RAHAY TOID, YT0 B ADME, K&K Npa-
BHAD, YOTaHABANNACTCN Muoro Goakie 30 oromire AbHEL
NPHOOROE] HGrPeITHOCTH MY MAMOTOBASHWAR pacinpeaeaa-
HITEA N HOPMAABHOMY IGKOHY, W HX CYyMMapHasn norpe-
HOCTH H3TOTOHAPHHI CTPOMMTCH K HYAID.

NorpemuocTs wasepennn nepenaga ToMiepaTypht
¥ OTOHHTEARHEIX DPHGOPOE 38AACTCH HOIPELIHOCThIO
HIMCDEHMA TEMIEPATY P NAPOR AaTunkos. [Mepenap,
TEMIERATYD Y PAAHETOROR B CHCTEME HIMEPHETCH TTOAY-
NPOROAHHEORLIMH ARTYHEAMK NRoRanoacTia Dallas Semi-
conductor. OTAHTRTEARIOR OCOBERNOCTRIO TIPHMeHN-
CMLIX AATHHKOE SRAACTCH AArOPHTM 00pafoTkh HaMe ps-
EMOID Ha paMeTRa, MdouMarsHan DorpeliHocT: 0AH-
FRATHOPO HIMEDPEHHA B AHAMA30He TeMaepaTyp or — 10
A0 +B5°C cocrananer £0,5 'C. B manxyaynem cayyae
TIOTPRUEHOCT T HEMO PO nEp-EIIMA'!'ﬂHIIEPE'I'}'P 1na on-
HOR Garapee cocranageT 1 °C (0,95 %), Oapaxo COBCKY1I-
HOCTHh AGTHHKOB COCTORT M3 OIPOMHOM X KOAHYECTHA.
Tak, na BU-gxpaprupuuil Aom TpeGyercs MPHMERHO
400 nap AaTunkon. Yusranan nx GoALIIOe KOARHCCTRO,
MOMHD DPEANTADRKHTL, YTO HE HCKATOUOHHELE OCTATEH
CHOTOMATHYUECKOR NMOTPEHOCTH KasADro AATYHEAQ B
OTASABHOUTH BOPAIYET CAYSARN Y0 NOTPeILHOCTS CORD-
EYMHOCTH AGTYHEOR. TTOCKOALKY pacnpeacasive anaie-
HHI NOrPeIIHOCTH COBOKYTTHOCTH AZTYMKOR GARIKD K
HOPMAALIOMY {MHCAD AATHHKOB 1> > 30), norpemnocts
COBDEYUNOCTH HPH ASRERHTeARNOH BeponTHOCTH 0,95
[HOPMHPOBANTAR KBAHTHAL B 3TOM cayqae GYAST pasHa
1,96) GyapT ouenena Kak,

0.5
ar-.,u'ﬁ =i1.95':?m=:tﬂ.ﬂ.5%| 13)

OAHAKO AGKE TAKAH MAAdH TOTPELIHOCTE e TpHCyT-
CTBYET 8 peaskiion cucreme. CyMmapuas cayuainas
HOTPEIHOCTL CORTRYITHOCTH AGTUAKON HHREAMPYOTES
K CROeMY MaTEMATHYECKOMY OXHMASITHID, T.@, CTPOMHTCH
K HY AN,

Koadpsument 1enacsoil sgupesmisnoc Bompepe-
AHPTCA W3 COOTHOLIEHHA,

B, =—Tmi
i ; (4)
0 oy iy

rae B, — koacphuupenT Tenaosoi ek THnHOCTH

EaMAOID KOHEPCETHO 0TGN TEALHOND NTprGopa, YCTd-

HOBACHHOND ¥ AOKAALION NoTPelOMTeAR TOMAL,

Ty — YACABHBIN HOMMHAALHLIR TEOADHUH DOTOR |-Io

OTOUATEALHOTD TIpHbGopa;

Fop e — YASARHEIA HOMHHAABHELR TENAOROT OTOK 0To-

MHTEABHOND HpuGopa, ssBpaiom n kavecrne Gazonom,
FHAUCHHE YAPALHOIO TEHAODROTO NOTOKS UHPEACAA-

ETCH 00 hopMyAe:

T,
q;u._:i:’ ‘5]

TARLL — YAPABHELR IOMHHAALHLLA TEIAOBON N0TOK CoK-

IHM OTOUHTEARHONG pUbopa;

§§ — HOMMHAALHBUA TEIACROH TOTOK CORIMH OTONHTEAR-

Horo npHbopa;

8 = NAOHEAAL CRRLMH OTONMTeALHOrD npufiopa,
MorpenHoCTE YARALIOND HOMHUHAALIIO R T8 [LAGHONG

NOTOR BhIYHCARETCA N0 CAeAyIonef dhopsyae:

Sq”=i-,fﬁqr‘+533; (6)

rae Bg. — OTHOCHTEALIAS NOrPEILIOCTE YARABHOIT
HOMHHIABHOID TOMADBOO IDTOKA]

87 — OTHOCHTEARHAA NOIPELHOCTE HOMHHAARHOTO Ter-
ADROND NOTORA;

85 — OTHOCHTEARHAR NOCPEITHOCTE HADUEAH CEKIHHN
OTONHTEALHDN NpHGopa.

[ClarpettinocTs UPeASACHHN HOMEHAARHOIO TENAG-
BOPD MOTOKA AMH OTODHTEABH WX NPHGOPOB OTEYECTREH-
HOTO POHIBOACTRA, HopvupyeToa TOCT 31311-2005]3],
B cOOTRETCTEAM € 3THM CTAHAAPTOM GTRAGHOHHE HOMM-
HAALHOM TROADEOID DOTOKA AOAKHO OLITHL B NpEABAER
OT MHHYC 4 % AD nAOC 5 %. uaveHHe OTHOCHTOALHOR
NOCPeMHOCTA HAMOTORACHHA [MADIANK] OTOMTHTRALHOT
npubopa parao 0,05 %,

B (hopMyAR BRMHCASHNS NOrpeIluocTyH Koadidhu-
PHTA TEOAOBOR MPOOKTHRAOCTH BEOOARIVIOTCH KHAM-
PATL 31TIHEHKI NOTPEITHOCTH OIPEASAEH HH HOMHITAAK-
HOTO TENAGBOPDG ODOTOKG. YUWTHBAR 370, PaccMaTpHia-
BTCH TOALKO BADHAHT, AAIOILHA MAKCHMAARHEI PO ayAL-
TAT KOHEeYHOA NOrPeIIHOCTH!

8q,, = *,[5 +0,05% = 5%

ITO MAKCHMAALHOE AAYCHHE HDCPEITTOCTH YABAL-
HOMO HOMAHIABHOM TEIAGBOMD NOTOKA (PHMEHRMO KO
BCEM OTOHHTEABHEM UpAGOpaM B ADME [T.0. ﬁqn =

v b ¥ (i G 5% !'
Torpa norpewmocTs koahthunmenTa Tenaonoi ad-
therRTHBNOCTH ByART paniig:

8P, =+,8q7,, +6q7, o, =

=1 /80" +8q" =+,[2.8¢" =142.5 =5707%; (7)

rae 8B, — norpemiHocTh KoOIPPMIKMEHTA TeNAOBOR
IPPERTHRHOCTH OTOIHTEABHOD NpEGopa.

B cpeaHecTaTHOTHYECKOM MHOMOKBAPTHRHOM AOME
YETAHOBARHO MOpsaka 200 orTonureas Ll npuGopos,
YUHTH B3A WX GOALIIOE KOAHUCCTRG, MORKHO TPEATIAL-




FHTH, 4TO MOrPeIHOCTR KOAgupHIHeHTa TeNADBOR
SHppeRTHENOCTH KaMALTO NpUOGRA I oTAEALHOCTH Off-
PAIY T CAYMARHY IO NOrPeTIHOCTE WX COBOKYTIHOCTH,
PacnpepeaeHne AHaYCHIA NOrPpemnmocTi GAHIKO K HOp-
MAALHOMY [MHCAG OTOIRTEARHKX TRRGopoR n>>30), n
ITé NOFPEUTHOCTE, NP ADHEPHTEALION BEPORTHOCTH
0,95 (HOPMHPOBANNAT KBAHTHAL B 3TOM cayude Gyaet
pasna 1,96), ByaeT ouenena Kak;

107
=F 06— = .
. Bfl, = £196 Toog = 1098%

OAHAKD 314 MAKCHMABALHAN (IOIPEIIHOCTE MOMKET
OETH TOALKO B CAYYae yoranosku 200 oTonmreaniny
npufiopon paanoro rria, B peaasiofl npakruke, B MHO-
F'ﬂ'ﬁﬂﬂp‘mplllnli{ ADMAX YOTOHABAMBAKITCH OTOINMTOALHLIC
NPHOOPL CXOAHBIK THIOE, B I CAYHAE YCTaHORKH DAHO-
THIHEX MTPHGOPOR NOTPeNTHOCTE GHPEABAEHHA Koad-
ipnHenTd TenACBON JPPEKTHEHOCTH CTPEMATCN K
HYALD,

Takum ofpasom, cpepiHi KoadiMIHEHT TeLAGCL-
(] i.'l!IJI OHPEACARDTCH NTDAK THICCR M Gea I]D:'l.IEI.UJIIIEI'H.
IO BHOAHE ADFHYND, YUMTHIBAR BOALLICE KOAHYSCTRO
COCTABRARIOIHY JAEMBEHTON,

Adape Gyast paccMOTPERE NOTPEIINOCTL pacnpeas-
ACHHOPD ANAYCHHLN ']'E‘ILI'I.L'IJI{'I'I"FT_"EA'EHPI.H. OTACATETRI M 180~
IREGHTEARNM,

MOrPeHocTs IHANEHHH PACITPEARAPHHOTO TETIAGIIN-
TREGACHHUA AR OTABALHON KRAPTHDL ROIHEKAST [0,
BAMAHHEM DAAS (DAKTORON, TAKHX KaK TOUHOCTH Haro-
TOBACHIA GTONUTEALHOrO NPpHGopa, cpeanuil koadwdu-
LHCHTTEAACCREME (O ), TOPPEeIIHOCTE HAME DEHI Iepe-
Naaa TeMuepaTyphl (AT), noTpeinmocTs u3MepeHIa Bpe-
MEHH (T} 1 MOTPLIIHOCTL ONPeARARHIEA KoDhHIHeHTS
TEHAONOR APPERTHRHOCTH KOHKPOTHOIO OTONHTEAR-
nora nprbopa (B, Kar GLiao nokasano o, MorpeL-
HOCTE O, M T NPEHEDPeXRHMO MaALL H B PACHSTAN MOTYT
O Th OTTYIIE HBL,

Mepenaa TeMIepatyp ¥ oToNHTEARHOID npuiiopa
SARMCHT OT TEMIERATY DL CAMOPD OTOIHTEALIION p#H-
finpa n TeMICPATY PRl OKPYRAIOIETO BosAYXa, Ouesna-
HO, 4TO ITH ABE TEMIEPATY P HANPAMYIO 3aBHCHT APYT
LT ARYTA, HEFTOMY NOTPEIIHOCTh: ONPEASACHHA NEPENaAa
TEMOSPATYPR Y OTOIHTCABHOMO npubGona BypeT anpess-
ARTHER MO OPMYAC AAR KOPPOAHPORAITHELY APy TN

Bap =00 +AL +2:A, A, =

=J0.25+025+2.05-05=1% (8)

MorpemwsocTs, anpesBacHng KospgminenTa Temao-
BOA SPCRTHBHOCTH OTOMMTeABHOID TpUGHpa P aanu-
CHT OT NOUPEITHOCTeN ONPpEARACHHA MACIAAH OTONMH-
TEALHOIO MPHGOPA M EFD HOMBIALHOPO TELAQBOT M-
oK. Kak GAC HOKAWIHD BLILUE, NOFPeUIHoeTL, DT A

ACTHH IADILAAN OTOLHTEALIION HPHGOPA COCTaHANDT
5% gy cextyo row amso 0,244 Mm%, Takum oGpasom;

B, = /6% +8; =/0.057+ 5" = 5%, (9)

B wrore anadesine norpeumneTy pacipeAsAeHHol
BCAHMHEIL HILAHBHAYAALIIOMN TenaonoTpedaeaus GyaoT
BLIYHCARHO CACAY UMM OOPAIoM;

By =f65 +8, +8) =005 + 1 +57 =51% (10}

OMEBMARD, 4T0 NOFPELIIOCTS PACHPEACACHHS TEIAD-
NOTPEGAEHNA, B NEPBYIO OHEPEAb, OHPEASARETCH HOrPeil-

HOCTLID OTPEASARHHA HOMHAALHOUD TEILAGBOTD IOTOKA,
AAHHBLA NAPAMETP ABARETCH V0N 3 TEALHON TeXHIHUOCKOR
XAPAKTE PHCTHEOH orotirreasioro npufiopa M onpeseas-
ETCH BTO NPOMIBOAMTEARM. Hen TOMIES OHA O PRASARHE,
TOM TOMHEE DYART ONPEACARTLCA DACTDEASASHHAN ADASL
TEAACOTREGABHMN,

OLEHMM IHAYSHHS TOTPITHOCTH AAH OAHOROMHAT-
HOA KRaPTHREL [TAcuaas GOALITHHCTES THIIDRRX DAHD-
KOMHATHRIX KBADTH MOMHO DA3ACAMTL HA ARC OTATIAH-
RABMBKIE J0HLE KYXHA § HENOCPeACTROHIO KOMHATA. AAR
CRLEHEH AT aYCHHA HUrpelHHOCTH PACTPEABAEHHN TR ILAD-
HOTPEBACHHA B OTABALHOR KBAPTHPE HCHOABIYIOTCH CAC-
AYROIME HOXOAHBIE AAFHED

L. YotanoraeHel oronmwresnise npuitoput tims MC-
140-500

— B KYXUE 5 CERIMA,

— B KOMHATE § CoRIHi.

Aait ypoforaa DyAeM CURTATE FTH ABA OTONHTEALH X
npulopa opHUM, COCTOSEIIEM 13 13 Cerip,

2, TAswaas cAnof CORIMH OTOUHTEALIOrD NprGopa
Aannore ana 0,244 m',

3. HOMMBEALTER TenADBol T0TOK OAHGH CeRIHM
0,160 kBT,

4. Temneparypa 0TODRTEALHOTO NPHGopa BS *C,

5. TeMmmepatypa sosAYXa b noMeless 20 "C

Taxnm obpasoM, TAGIIAAL CTONHTEARHOTO Npubopa
fivaeT panta:

San =135¢ ﬂ.Z-M =:'I..! ?2 Hz-

MorpeiiocTh HIrCTORACHEA OTOMNTBALHOID TRH-
fiopa GyaeT panHa;

Sun =+y13-88%mm =£4/13-0,05" -100% = 0,18%.

MNMorpewmocrs WAMEPEHRS NEPENaAd TEMIEPATYD
cocranwr 1 %,

A pacueTa IHAYEHAH HOPPeLocTH Rostdmnn-
EHTE TENAOBOH HPeKTHENOCTH PacCMOTPHM Ha HXYA-
i caysai, lpuMem 3aBLIeHHE HOMHHAALHOTO TEIAC-
ROND IOTOKA OTONMTEALH OO TpHGopa Ha 5%. Toraa axa-
qelHe norpewsoc [} Gyaet pasno:

8, =0187+5" 5%,

FHAYCHNE DOTPE LHOCTH PACTIDEARARHIT LAWY HITH
obueADMOBOrS TenaonoTpefseHIL IPH OANOKPETHOM
HIAMEPEHHK Oy ART BRIMHCASHO CACAYEOLMM OGpasom:

5, =018 +17 45" = 51%.

ECA Mbl BOSLMOM 38HHAESHHE HOMAHIABHOID TEIAG-
BOTO IOTORE HE 4 B, TOrAd NOFPeHOCTH 3HAYEHHSA pac-
NpeAsACHHOTO TenAonOTpe BACHEA cocTanmT 4,1 %.

Tarum ofipazom, AAKES B CAMOM XYAILICM BapHAarTe
NOCTROCHHA CHOTEMbL IONPCILTIOCTS SHAYCHE DACTI[H AR
ASHUOPO TeMACHOTPeOACIIHA He npesw et 5,2 %,

PeaabHas xe BeAndHHa norpemHocT GyaAeT eujé
MEHLIE BBHAY pAaa drakTopoi. [Mpu pacuetax ¢ nocran-
HIHEOM TENADBON JHCPIHH DAaCUeTHLIR N0PHOA COCTABA-
eT | Mecay, 410 COOTEe TCTBYCT 2880 H3Me PEHHAM TeMITE-
PATYP KGAAOND paaHaTopa. 310 IPHBEART K HHESAHPO-
BAHHIO TEMIEPATYPHOH NOTPeImocTH AD HHTORID Ma-
ABK AHAUEHHH, H OCHORHBIM COCTARARIOUIHM ZACMEIFTOM
CYMMADHOR NOMPeIHOCTH PACITPEABACHH QCTAIETCH
NOrPEWHOCTL OMPEASACHHA 3TANEHHA BEARYHH B HOMH-
HEALHOTO TelAsHoro noToka, Morpemyocty snaven i
HOMHHAABHOTO TEIIAQROTD NOTORE AR KAKAOH CORLMH

ADOZ (D) € aN NHHEDIN MREkAYH BHDND

H FAHIVICHAMYW W EMHIOdIS0HWTYR
Ca
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E MAUMHOCTFOEENME M MALLRHOBEAEHWE

PEAARHOID OTOHUTeARHINO OpHGopa GYAYT OTAHYATLEH
APYE OT ADYTA [BIADTL AD AMAMETRAALID HPOTHRONGO-
AKX ], COOTBOTCTREHHO, PEAALHEA NOTPOILHOCTE
HOMHHAABHOTO TOTORA OTOHRTEARHOTO TPAGODa (1, cae-
AvpaTeasno, xosdupunuenta Ttenaonoi sdcherkTHe-
HOCTH) BYAST Menhite 5 %, Yesm roviies OyapT onpeae-
ACHO JHANEHHE HOMHHAABHON TOIAORGRD [IOTORA OT0-
HHTEALNOTD TPAGOpa, Tem kopperTHee GyaeT pacnpeae-
AEHO OTIEADMOBOR TENABIOTRPEGARHME MERAY OTASAL-
HEIMHA ERGPTHRA M,

Peumenune 3apiuu SHeprocBepese I 110 MO¥eT
JARAIONATHCA B KAKOM-AR 00 0AHOM ARRCTENH, Opranma-
UMA YueTa TetaonarpeAcHnA — J10 NePBRH AT K ero
SEOHOMEH. OPrafdaus HHAHBHAYAALHOIG yUEeTa Ten-
ACTIOTPEOARHHA — TT0 MOTHBALIEN K SKOTOMH AT Ka®-
MO0 ROHKPCTHOM morpe0HTeas

Pacemartprideman MeTOAHKA HO3B0ASCT OPTaHMS0-
BETL HHAMBMAYAALHEI YHET B MHOIOKBADTHPHEEX ADMAX
CAI0G0R KoRPHrypatHel oTonrTeARROH cHeTes. [po-
BEACHHME HOCARADRANKA NOKAZEAH, Y10 NOFPeIlHOCTL
PACHIREASACHEA CHOTEME BIIOAIC COMOCTABMME C 1I0-
FPELIHOCTLIO HIMEDEHHA TEIAONOTReGAR HIA olueaoMo-
BLIM YIAOM yUETd (HONPelIDCTh Y3A2 YYETA COCTARARET
4=5%) T . ona ne BHOCHT B AATOPHTM PACHRTA HHAHAH-
AYAARHOTO TENACOOTREGACHWA HEADIYCTHMIY OIIHGOK,
HO CITPABCAAMAD DACHPEACANCT PACKOALL TEIIAA 1TETI0-
CPEATTHEHTI A OTOIAEHHE BARIX HOMELL SR, OTOmAS-
HHE MECT GHILED BUALIORAHNA [NOALEIAR), TEXHHYEC-
KHX TOMeIeE i (YepAAKH M NOARAAK), & TAKKC NOTePH
TEOAG B ADME

Euié oAy Basinim CACACTHHEM ARAACTCH TO, "IT
HOFPOLITHOCTH PACTPeARAS HA HE BHOCHT 3HAYHTEALHETY
MCKAMEHMNI B PACTIPEACAEHHOR THAYCHHE NoTReGARHHA
TENASG OTARABHOR KBapTHpof. [Tpu Takom aHaveHmm no-
TPEWHOCTH PACTPEACARHHA MORHO CUCHHBATL PaiMep
IROHOMUME JH2PIHE KARALIM HCALIOM. DT0 IPHBOART K
COKPAEHHID TEMAONOTPE0ACHEA B OTABALIG BIATOR
KEADTHPE § K COKPANieHHID IATPAT Ha 08 OTONACHHE,
Mposeaentbe HKCTIEPHMEHTAARHIE HCCARATRAHNR [1]
MOKAIAAW, MTO BHOA B IKCIIAYATALHE CHOTEMbE HHAMBH-
AYAARIOND YIeTa 1 PACT DEABABIIHA NOTpebACHHA TenAa
B MHOTOKBADTHPHEIX AOMAX TIOIBOARST HE TOALKO
YMEHBIIHTE BEAHYHHY 3aTPAT HA OTONACHAE (10 CPaBHE-

KHWXHGS8 NnoAKa

HHID £ HOPMATHHEHLIM ChocoboM yueTa), 1o M CHHANTL
CAMO TEMAONOTReElABHHAE 38 CHET Or0 IKOHOMHUIY Ho-
NOABIDBEAHHA,

Boe Bumecka’aHHoOe NO3IHOAROT CAPASTE BEIBOA O
TEXHHHECKOR HeACCoODPAINnCTH RBHEADSEHIT TAKHY CHC-
TEM B APAKTHEY TRIAGYHETA,

BuGAnorpahnaeckni CimcoK

1. Kazaurons B.C. ¥pasenwi, omanTil 3a Tenaoiorpaiacine u
HM’UM&FEHF“HH’ ADMAR I JARRCHMOCTH OT enncola oro :,'H:{-!I.I Fi
B.C. Kazaaron, BB Wasai, CA Koryr, AA Honos £ Oscxmi
HAY AR pecTiny. = 2008, — No 1 (G4)S = C. 90 =194,

2. Mar. 2138029 Pocowicran Toxyepawns, MITK 6 G0 K 17/08,
CnoCof OIpeACACHIES PACKOAT TEMAA ADKAALIESMH HTTRERITOARME,
BXOASHAE B GOBEANREITYI0 ChcTesty norpefirenes Temsa [Tewcr |/
B.C. Kasaion, Sanminmeas @ naTeRTooliaaaareas Kataacon Baagm-
MR Cemeiiomies M S5 1 10REZ/ 28; 2amma, 09 06, 19968, orryia, 20000, 1999,
Baoa. Ne b, — 4 e 1 ua,

A MOCT 313112008 « Mpnfiopi otomrreassse. OBEWe Texim
NeCcKEe yoannume Baeg, 00012007, - Be

4. FOCT 26645-85 v Oranssm 13 METAANCE N CIAAROE. AOTYCKH
PAIMERONE, MACCH W TRHITYCKH HA Moxamreckyn ofpabory: Bneg,
01071987, =3¢,

KAZAYKOB Baapmmnp CeMENOBMY, KaHANALT TEXHH-
YECKHX HAYE, AOUEHT KaheAPEl « TEORETHUECKAR JALKT-
POTEXHHEKA » OMOKOID MOCYASPCTREHNOND YHRBCPCHTOTE
myred confime s,

Appec pan nepenncks: oomail: v.s kazachkovi@gmail,
com

MIAAAH Brxtop BAapnMapoBst, ADKTOR T€ X HIECKHX
Hayg, npotheccop, sasepyomui katheapon « Tpancnopy
H X paneime Hedrmia m rasa, cranaapTHIAINA U copTHiin-
KAI[Hs» , peRTop OMCKOTO IMOCYAAPCTHEHHOTT TeX HHYEC-
Koro yaxseperreta (OmITY),

Aapec aas nepenucks; e-mail: prorectori@omgtu.ru
MOTIOB Asekcell AHaToABERHY, aciuparT Kaihoapn
«CTANAAPTHIALNS H YTIPABAEHHE Kauocrnoms OulTY.
Aapec pad nepenuckn: 644050, r. Omek, np. Mupa, 11,

Crates mocTynmnaa n peaakime 30,09, 2000 r,
& B C. Kasauxon, B, B, Masafh, A A Manon

Entos, B. M. Mexannka cnaowHofi cpeas! H ee npiMenene u razonedreaobeie. BReAcHHe B MeXannKy
craommofi cpeast [Texer] ! yueb. nocofie pAas BY30B 0 HanpasAeHno MOATOT. AMTIAOMHP. CIIEHAANCTOR
130500 «Hedrerazosoe Aeaon, 230400 «[lpukrapnas maTemarnkas / B, M. Enros, F. B. [AHBEHKD PTY
nedTi v rasa M. M. M, Ty6xuna. — M. : Heapa, 2008. — 203, [1]c.: puc. — BuGanorp.: c. 203-204. —
ISBN 978-5-8365-0327-7.

Mpuseaen yaeGuuil MATCPHAA 10 MOXAHEKS ClOAOLIHON Cpeabl, cHaDAMeHNTEA GOALIIMM KOAMYOCTROM 3aA8Y H
NPHMEROE KOMILIOTE PHOUD MDASARPDOBAHAR, CRAIAHHOTD C ra3oHeITeAns e,

Eaenena, H0. A. DKoHOMHKS MaIIHHOCTPOMTEABHOTO TPOHIBOACTEA [Teker] : yueb. Axsn By308B o TEXH,
cnerarbuocTaM /10, A Exenena. — 2-e map,, crep. — M. : Akagess, 2007, — 254, [1] c.: puc,, rabia, —
(Buiciee npoeccuonarsnoe ofipaosanme), — Bubamorp.: ¢. 251-252, — 1500 3k3, — ISBN 978-5-
7695-4529-0.

PaccMoTpeHbL 3EO0IOMHYE CRMe OCHORR 11 PORIBOACTES, BOLPOCKH (POPMHPOBAHMA B HCMOALIONAHHA MATEPHAALHLIX,
TRYAOBBIX M (BHHAHCORBIX PECYPCON, AAHNPOBAHHA H YTIDARACHHA IATPATAMH, (PHHAHCORLE OTHOLW SHWS TPeATIPH-
HTHS, YITPABASHINE ABHERHEIMH CPeACTIAMM, SI0AKETHPOBARNE H HAAOTOOBACKKCILNE 11 PEANPHATHA, RHCITHEIKOHOMH-
HECK A APATEALHOCTE, PACKPLITH IOPHAWYSCKNE OCHORLD ADATEARHOCTH npeanpusTia. Ocolioe BHEMARHE YABAEHO
TEXHHEMIKDHOMHYOCKOM Y aHAAKIY HHAKSHEDULIX DOIeHH, METOAAM OLEHKH JKOHOMMWYLCKOA DDheKTHRHOCTH
HITRCCTH LA, HHHOBIHOHUON ARTTEARHOCTH MpPeATPHTTHA,
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A. C. HECTEPOB

CuBMpCHAn rocylapcTaeHHan
AETOMOBHNLHO-JOPOMHAT BHAREMHA,
r. Omck

OnnbIT NPMMEHEHMA
OBOPYNNOBAHMSA ANS NOrPYXEHUSA
CBAM B ABJIMBAHMEM

Br. OMCKE

Cratea nocssuiena cpasienio 3hexTHBHOCTH NPHMEHEHHS METOAA BAABNHBAHKA CBAN C
HCMONLIOBAHME M PAINKHYHOIO CBA o obopyaosatka, Mposeneq aHanMs WHKNO-
TPAMM PaBOTH BAARIMBAIOLLMY YETAHOBOK NPH YCTRORCTES CRANHLIX SCHORAHMH B PAIAHYHLIL
FPYHTOBLIX YCNOBHAK, C NPHMEHEHHE M CBAN DAINHYHOR ANMHEL, NOTPYHAE MBIX METOJOM CTA-

THYECHOMD BAARNHEAHHA.

Kmoyessie CNOBA: METOA BAARNHBAHHA, CEAS, PYHTORLIA MACCHME, NPHFPY Y.

33 TPH MAR PRAAHZALHH TPHOPITTETHOND HANMOHAAL-
HOPO NPOeKTa  «ADCTYTTHOR B KOMIPOPTHOR KHALE —
rpamAatam Poccuis NpoMaoiiaa Ppoikas aKTHEHaaImMs
FHARIMOT) eTporeascTea, C 2000 ropa obLeMu crpo-
HTEALHEIX NOAPAAULIX pabor B CHEHPH BOIPOCAH B
4,8 pada, BROA B ACACTHHE MHAKK AOMOR — B 2,7 pasa.
B 2007 roay & v OMeke i OMckoit ofiascrin GuLo nnepeno
1 Mt 150 rac. m* #Hans. Ba nepaoe noayrogae 2008 roaa
BEOA B ACHCTIHE BKUALLL AUMOR COCTaRMA 535 BTHIC, KB, M,
YTO MOYTH Ha 10 % DoALIe, 4eM 38 TOT He nepHos
2007 roaa [1]. TIpw a1oM HeolXoANMD OTMETHT,, 10 AD
O % Y HABMPHTOR O BIOHL CTPOALIBEEH BHADE H CO-
LHAALITLG O BERTLE ROMBOANTCH C IPHMEHEHAEM CRafl-
HEX TEXHOAOTHH, B yCAOBMAX CYVIPCTRYIOMEN TOROA-
CRON 3aCTPOMEN CTPOMTEARHEIS OPIaHHIZUHN CTAAKHEA-
10TCH C HpofiaemMoil yeTpodcria cnaliiux hynaamesTon
B A0H4AX MPUMBIKAIHA K CYLECTRYIOUIHM 3AGHHAM W
COOpyMeHnsM. LLINpoko upuMensesMbie § HacToalee
BREMH METOAR TOTPYACHHA CBA, TAKHE Kak YAAPHLIH,
FHEPALHOHH LT 1 RUGPOYAARHMIL, 38UaCTYIO HENPHEM-
AEMEL I ABHHKX YOAMOBHRX BRUAY OHACHLIX AMHAMHYOC-
EHX BOSACACTERR Ha CVIIeCTRYIOUING IAAHMH,

B YCAORMIX NAOTHON 3acTpodke fesonacioe YCTR-
CTRO CHARHLEK (FYTASMEHTOR MORKCT GHTh ADCTHIHYTO,
RCAH OOECTIEUHTH MAARITHIA PCANM NOTPYReIHa crafi B
FPYHT, TARY I BOAMOMHOCTE TPeAOCTABARCT METOA CTd-
THUCCKOPG BAGHAHBALA [2].

C Hauana 60-x roaos npomaoro peka 8 r. OMcEe Aas
NOTPY#e AT CRAR HdYaa TPHMeHATLOH METOA CTATHYOC-
Koro saasanBanuy. B 1960 r KOHCTRYRTORCKMM Giopo
TpeCTa « CTpoRMexaluIai g Ne 2s Guna paspaborana n
HANOTORACHA [H3 YAAGH CTHCAHHOD GAINEHHOID Kpaa
CBR-1) nepras coacpAaBEAHBAIOIAR YOTAHORKA 1A peAn-
COHOM XOAY C TPOCOBLIM MEXaHNIMOM BAARAMBAHMS
B 1961 r GriAk coaaanL Ane YETAHOBKM HA My CeHHYMHOM
XoAy, aGade skckanaropa D-784 (3], B 1966 1, Guaa cnpo-
CETHPOBANA W HATOTOBACHA YCTAHOBKA HA PEALCOROM
KOAY CUCPEARRISIOILMMCH MOCTOM AAHHOHR 183 1 Mopep-
HHINPORAHHKM BatnentbiM kpanom CBK-1 na 1panepe-
HOR TRARKEE, © YCHAHPM BAARANBATMA A0 800 kH (puc. 1),
YETaHOBKS HMEAD BOAMOMITOCTh NOIPYMATE CBAM CEYD-
Hiem 300 300 v, HePEABHTARCE BADAL paAd CRAR. 2T

Puc, | Cosenpanaing omas yeTaHoBKs ¢ Kpanom CHE-1

NO3BOAHAD YCROPHTD NEPeMEIeHHE YCTRHORKH TIPH
nepexcas C TOYKH Ha TOYEY, Wi, MPpHAAMAaN B0 BHHMa-
HHE2 ﬁﬂ.-"-lﬂ"}'ln MACCY YCTAHORKH, IHEYHTOEALHO TTOBLLE-
HEAAD BE30nacHocTh AM CYLLeCTIYIoneil sacTpofiki 1
KANECTBO NPOHIBOACTEA PAGOT MO NOrpyRenuo crah
|3—35]. TTpoR3ROAHTEALIIOCTL YETAHORKH COCTaBASAA
15— 25 cHait B CMEHY B 33BHCHMOCTH OT HX AAHHH, FPyH-
TOBLIX YCADHHE B IPHHATON TEXHOADIHHE NDORIBOACTES
pafoT,

DCHOBHBE HPCHMYTIECTHS HOIPYAEHHA CHAR METO-
ADM BAAHAMBAHHA — OTCYTCTERRES AMHAMMMCCKHY BOIAR-
CTHHE HA (PYHAAMENTE M KOHCTRYKIMA PRADM PACTIOAD-

SBOZ (08 € 0 WAHLIIN BFHRAYH BHNDND ‘

IHITIROHETIVN W SO LIOHMTIVN
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Piic. 1. CRasspapannamman yoTaHoBRa CBY-B-6 [« Tawsepn)
HE CTPONTEARHON AL AKE
& I Oumcke [y, TaseTHmi nepoyaok)

MOHHLIX IAAHHA W COODYRENUA, OTCYTCTENE iyMa M
FArasoBaHiocTH BOAAY KA, 8 TAKKE CHHMeHNE JHEpro-
IATRAT 10 CPABHEHA D € PADOTOR TRPAAMITHONHOTD CHAC-
fiofHoro ofopyAnBaHua,

BMeeTe ¢ TeM OlWT CTPORTEALCTIA HOKAIEBAET, 4T
HCTOABIOBAHHE METOAR BAABAMBAHHA MO ET CONPORONK-
AGTHUA HEFETHEHLIMHE BOAARRCTBAAMH HAa CYTECTEYIONHEe
AAANHN, PACHOANKAHHLIE B UENOCPeACTEEINON GAK-
AOCTH 01 MECTa NponaboacTa pabor. Brsnaen pap He-
AOCTATROR, OTPAHMMMBAIOIMY CPepy HPHMEeHEHMA FTor
METOAA B DAROHEX C TAOTHOR 3acTpoiKoi. JTH npob-
ACME HIRECTHR IHPOKOMY KPYTY CHeLMasncTos B ob-
AGCTH PROTEXHHKH, I AOCTATOMHOA CTONCHH W3Y1EHL 1
OCRILLEHE B mayunon anreparype [2—8]. Tpe atom
SHAAHS AHHAMHKN DA3BHTHA PLHEA CTDOHTEALHEIX TEX-
HOAOTHH H KOHCTPYRTHEHBIX NApaMCeTROR BHORE BOARO-
AHMLLX IAAHHA [I0KA3AA, TT0 ITOT METOA UMEET 3HAYH-
TEALH WA TOTEHIWAA PAIBMTHA H CORCPITEHCTRORAIMA,

Brioss 8 OMCKE CBaM, NOIDYAAEMELS METUADM BAAR-
AMHAHKA, HAYAAH, IOCAR AMHTEABHOD TEPEPLBA, NPH-
MeHITLEA B 2007 roay. Aas arax neaei B kome 2006 ropa,
CYPOHTEALHOA KoMianuel OAO «HeGos fiWaa sakyn-
ABHAMNCPeREIeHA B I OMCK BAGBAMBEIONLAH YCTauOnKa
ia peAbCosoM Xoay CBY aTomuys, BYEBasbio Ha cae-
AVHILILHRA 10A, AN YCTRORCTEE CRARAOND OCHORAHIA TOp-
FORD-O(PICHOTO aparus KoMnanus « CHOHPCKRWI cenaTy
IAKYIHAS WArOTOBACHIYO 0 CapaTtone cpacBAIBAMBA-
Y0 YeraHoBKY CBY-B-6 «Talacpw (puc, 2).

Ha ofrerTe crpouTeAscTBa yoranonka CBY-B-6
HE P MCIEETCH Ha Ty CCHREIOM XOAY 110 ONOPHOR MeTa-
AHYBCKOR HAMTE, NOoABEIEHHON CHHIY K Gaaorail Ma-
UIHHE, 4T0 ADHBOAMT K CHMMEHHID BBIErD AaBACHHA
yoranonkn Ha rpynT. OBopyADBAHME CMOHTUPOBAH HA
Bazosoll Mmarie — kpane PAK-25. Macca yoTasosku
okoao 50 T, © npurpyzom — ao 112 7. Aast yAOGCTRA
NEPEAMCAGKALNH C OOLEKTA 1A 0FLEKT YOTAHORKA APTKD
paifiMpacTed HA OTACALHLIE DAOKH, CHOCOGHA pasrpy
HATh NOCTANANCMBIE Ha 0frLe KT chan [9).

Hikene pHO-re0ACIHHEC KHE YOAORHA CTPORTEABHON
MACHIAAKH B 1, OMCKE SBAHIOTCH BOCKMA CAORHEIMH, Y0
ONPEABARETCR HANMMHEM TERYUENAICTHUHEIX CYTAMHKOR
£ NPOCACGHEAMH NOAYTRCPABIX rami [MosTomy saGop
ROHCTRYRIMH iy HAAMECHTOB UPH CTPOMTEALCTIE JAA-

5 4

Puc. 3 Hneaorpasma pabor conaenaAamAREIMUER YoTamonkmn
CBY-B-6:
1 — crpononxa coaw; 2 — MOATACKHEANHE CHAN;
3 = HoBOPOT YCTANORKN, 4 = VOTAHORKS CHEW o, HNCOAGNNNK;
5 — maapansanne b - yeranoska noababca;
7 — aopanansanie cnaw; B — cnarwe noabatra

HIET, BIAOTHYIO DTPHMBERAI0 X K CYIIECTEYIOWHM CTRo-
EHHAM, TPEOYET BHUMATEARHOID IOAXDAA,

B caomuniiefcs curyanun OLIAa TPHHATA TEXHOAD-
MHYECHAA CXeMa YOTPOACTRA CBARROID OCHOBEUNA € ITPH-
MEHEHHEM LOUPY¥EeHHA CRAR METOADM BAABAHBAHMS,
KOTOPRA HEe OKAIHBAST AHHAMWHECKOTD BOSACACTINA
Ha MACCHB TRPYHTA. TTo Aarmoi TexHoaoriH Griao norpy-
WeHo 749 coaid aamof 12 M, ceuciimes 300 300 mm,

PearsHas NMpOM3IBOAMTEALHOCTE YeTanoskn CBY-B-6
coctamafeT 20 — 25 ceait B oyery. Linkaorpamma paboTi
cracpaanamBainen yctanoskn CBY-B-6 («Tafiaeps) na
CTPOMTEALHON ACLIAAKE i . OMveke (ya Maserunft nepe-
YAOK) nogasana iia puc, 3.

B peayAbTaTe AHAAM3E IMEADIPAMME MO HO CARASTE
CAEAYIOUHA BRIBOA TTRR pafiore yCTaHnoRKH Ha offberTe
CTRPOWTEALCTRS MHOID BReMPRHM 3aTPaUHBACTTH HA RCNO-
MOFATEABHLLE onepati,. Hanpusep, 1a crponosky
NOATECKHBAIME CBAM TRATHTCH A0 25— 30 % spoMens.
2roro MOKHO Goiao Ol Hale&aTs, ecan G YCTaHORKA
finiAa OCHANEHA BCNOMOTATEARHEIM KPAHOBLIM 0B0pYyAL-
BaHMeM, NOIROATIDMNM CRAAAHPOBATL CHaM Balme K
MECTY HENOCPEACTReNTIOND BAABAMBANMA, YOTaHOBRA
CHAM (104 HAMOAODIHE 3aHuMaeT Ao 15— 20 % spemeim,
Zr0 NPONCXOAMT B CHHIM € TEM, YTO ONEepaTop yeTaHoR-
KH HMEST QI paiHue HHLIE 06300 W He THAMT IOBEPXHOCTh
FRPYIFTS CTOMKOR BAABAHRAHWN CBaK, ITY npolaemy Mok
110 Gbi a0 6Ll peIHTE YCTaHOBKON DHARGKAME P H MOHH-
Topa 8 Kalvue oneparopa. TAEHE NONBITKH ABASAHCE,
HO HE YEEHFAAHCh YCIIEXOM, TAK KAK CYUIECTRYRT peaAt-
Had ONacHOCTE Pa3iiTE BHAROKAMEPY NOABBAEMOR 110/,
HATOAGTHHE CHASH. ADNOAHWTEARHOID BpeMen Tpelyio
anepatsy c oopafatrom (A0 15— 20 %), ITo ceRsano co
CAOMHEIMH FHADOTEOAQIHYECKHMH YCADBHAMH CTRO-
HTEALHOH MACHLAAKH, A TAKHE TO, YTO YCTAHOBKE, OCHA-
HEEHHAT ORORHON MAWTOR, HE B COCTONHMHN e PEMOIHETLO
no cRAMIOMY D0AI0, BRCOKWH yDOBRIL IPYHTOBRX BOA
H KOHCTRYRETHEHLIC 0cobennocTy yoranoskn CEBY-B-6,
rpefyIoT MAAHUPOBER CTPOHTEARHON NADIAAKH 110A-
CEHIROA rpyHTa, B pesyARTare npockTHAR 0TMETRE TOAD-
Bl CHAM HAXDANTCH HHIE YPOBHA IAANWPORLKW, 170 Bld-
HYRAICT AOAARAHBATE CHAR) € NOMOULIO MHBEHTADIOH
RCTABKH HIAE NOBEPXHOCTH MPYHTA.

K HEAOCTATKAM YCTAHOBKH MOMHO DTHECTH HTO, W10
HAAHYHE SYTPHIEPOR C GOALIINM BLIAETOM ACASST HORDSE-
MOMIWM NOTPYREHHE CHAH B yrAax KoTannada, B orec-
HEHHBIX Y CAQBHAX MACTHON TOPOACKOR 340 TPOREEH KOT:
AOBAHEL YACTO HME KT BCPTHRAALHBLE CTEHKEH © RPETAE-
HHEM, YTO NPARCAHT K HEOGXOARMOCTH PHRARKATE AG-
NOAHMTEABHOC DOORYADHAHHE AR YOTpoRcTEA cBail n
YTAQBEIX TOMKEAX KOTAQBAHA.

B AaBoparopiK CHelHAALHLIX CTROHTeABHLIX PatoT
H TEXHOADIHA TOMCKOID FrOCYAAPCTHERNIOTD apXHIeK-
TYPHO-CTROHTEALHOID YHHES DCWTeTa paspalorata cnae-



Pac, 4. Baanannaowan yorarnonsa CBY o Tosmas

BAABAMBAIONIAA Yoeranoska CBY «Tomuus wa Gase vHno-
BOE XOAOBOR TeAmsEn kpana KB-4026 (puc. 4)

Yoranonka, 00ecnecyHnaeT BHOIMOKIOCTH BAABAKBE-
HIEH CBAN € MAKCHMAALHEIM Yoramen Ao 800 kH co cxo-
pocThic 2,5 — 3,0 m/vEn. AanHa norpymaeMimx crai Ao
12w, paamepss norpymaemnix ceaf 300 300 mm. Mpoua-
BOAMTREARHOCTL YETaHoRKM 10 coaf n oveny, FafapuTiiue
padMepL AAMITA 9.5 M, wupuia 6,0 M, nucota 15,5 M.
HanMennes paccTonmme ar oeM NOFPYRSSMON CBEH AD
CICHL CYIIECTBYIOWETo 3aanms (L6 M, YoTanosky oboay-
HUBIOT TPA HeaoBera [10],

Yeranonka « TomMus, aakymacinan OAO sHeGos aas
paticT no yorpoferny ceafimius ivipaMenron na CTpo-
HTEALHBX MAOIHaAKAX 1, OMCKA, B NpOIecce cGOprK
HOABERTASCE MOAPPHHIAMH, KOTOPAR BLPAaIHAACE B
Hasecke GypoRore ofORYAORAHHN, YTO CYIIECTRENIN
PACHITHPHAD CEAACT 00 NpUMeIeITHA, Tae CraTHYec-
KA IPHIPYL B puae GeTonaix Gaokon GRA 3aMEHEH
MUGHALIRIM IPAEPYIOM, DO PEMEE MM © T0MOIHD
FHAPOUHAHHADE N0 CHELHAALH M Halpasamiounum, B
YCTAHOBARTL ayTRHIEPET W THAPOLMAHHAD 1104 XOAGROH
Tearkkol kpana KE-4026, suseunnaioimit yeranonky
OPH NeREMBLEITHH PEARCOROID ITYTH. K COMAACITHIG, M-
ASPHHIALNMA HEe KOCHYAACKH paloiero oprafa YOTaHORKM,

Fuc. 5, Wnwaorpassa pabors:
rnatRAABARBammeR yoranonkn CBY « Tosiws
WA CTPORTEARHON masiiapke n r. Omcke (ya. Momvesan):
| = nopesMeenne K cRABAY cnaf; I — CTpononsa Snan:

4 = mopTarkHna Hue cRa; 4 - NONOPOT YOTAHGLKN;
5 = NOARAM NATDACHIHES] § — VETANORKG CHAM 104, HAToA0nNIK;
T = BAMBAHRANNG Coan

JamenHa CHAOROTO MOAMCHACTE IMAPABAHYECK MM AT
POM MOPAS BR IHAUMTEALHD YEEAHYHTH HAARKHOCTE B
pafiore 1 NPOMIROAMTEALHOCTYL YCTaHOBKH,

Ha crpowreansiod maonaasge » paitone yA, Fimmekon
Buian norpyseno Boace GO0 ceai ceaeimres 3003300 mw,
AAHHOA T s Lineaorpamma palors! CRaeBAARAHBaIER
yoranonks CBY «Tomuaus Ha CTPORTEARHON nAGIaaAKe
6. Omcre (ya. Hinmcokas) DpHBeapHa Ha pHC. 5.

AHAAMINDYH THEAOTPaMMY paboThl yoTanonKs «To-
MWYH, MOMHD CHAIETH, W0 BCNOMOTETCALIIG OTICDallitH
TAKAE JAHAMAIOT MHOMD BpeMeun. Ha cTpotosky, 1oa-
TACKHBAHHE CHAH H MEPeMEIIEHHE K MECTY BAARAHRAITHA
TRATHTCA A0 30 —40 % npemenwn. Ecan Oul yeTanonka
fiplAd OCHANEHA RCNOMOTATEALITM KPaHOBLIM OfapyAQ-
BANWOM, NOIBOAMIONMM CKAAAMDPOBATL Chal Danme K
MOCTY BAGBAHBANA, 38TPd T BPEMEHN HA 3T TEXHOA-
MHMECKY K OMTepaimm OAH Ol IHAMHTEALHD HHED,
MopseM HArOAORITHKE 3aHtMacT A0 20— 25% BEHMEHH
310 DPOMCXOANT B CBSIH C TOM, 4TO HATOAQNIMK YCTa-
HOBEW HMEST CHAOROE noAucnacT. [Tpy npuMeHeHnm B
KAYEeCTHe palodero oprada MMAPOLHAHMHAPE NOTCPH
BPEMEHE MOTAH G ObiTh IHEMHTEARHO CHIAeHK, B #rore
HENOCPEACTREHHD BAGBAHBAHMWE JAHHMACT TOALKD 23 %
BPOMONH TEXHOADIHNCCRONG 1MKAd, Boace T0 % apemenn
PACKOAYVETOH HA BENOMOME TEALNLIC OTIE DALY,

CpasuuTeabiias oleHKa PAGOTH CHARTIOIDYHAIHY
YCTAHOBOK B YCAORHAX T OMCKA NOKA32A8, YTO NepeMe-
HEHHE YCTAHOROK Ha PEARCONOM XOAY C 0T BOKTA 1A 0lih-
CET 0 YCAOHHHE FOPOACKOTD CTPOMTEALCTES 38TPY AHCHD
MONTIN B APMORTAR YOTAHOROK, & TAKME DHXTORKA
myTed rpelfyioT aHaMHTeALHMX TpyaosaTpar (CBY
«Tomuun), Kpome T0ro, 3TH YCTaHORKH WMEKT GOALIITYIO
METAAAOEMEOCTh, HEM YOTAHOBKN 1A FYCEHHUHOM XOAY,

TaxnmMeckin XApAKTEPRCTIIG CHEEBALLATRANTINY VETHBRER
CBY «Toswss m CHY «Tainops

TeXHHIECKAN KApaRTepHCTHER B Ry
s Tomn sTafnps

Yeuane nagnannamse, kil BOO LN
CROROCTR MOFPy A ciai, s M 2530 0,5=15
Mencpesios cemonm coan, B GoAse, MM 400 50
IMorpefaseman monmocts, KB -] 50
Wincca yeradonk, 7 0,5 1z
FoTapmTHEIe padsop. 0,6, 051 5,5 6 G, (o 15,0
TI PO RO CALINBETY, EOAHYECTED SnAl i CMeuy 20 25
PACCTONHNE OF SO R HHUTD COOPY SUCHIE, MM R S0

-
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CAPYTof CTOPROHE, YOTAHOBEH OCHALEHHER CIOPHOA
AMTOA HE B COCTOMHMH IEPEMOIETLCA 110 Y#e YOTPo-
CHHOMY E‘HEFEIIEIM}I' NOAKD, T.2. 0 FOADBaM NOFPYAReHHEX
CHAH, UTO IHAUHTEALHO YCADEHART TEXHOADIHID HX ITpH-
MEHCIHA 1A CTRPORTeALHOR naomaake (CRY-B-6). K ne-
ADCTETKAM 270N YOTAHOAKHW OTHOCHTCH H TO, “I'TO HAAH-
YHE AYTRPHTEROR ¢ GOALIITHM BRABTOM ABASST HEROIMOMN -
HEIM NOrPYREeHNE CHAH B YTAGX KOTAOBAHA C BEPTHEAAL-
HLIMMW CTEHEAMW,

Anaana palfioTh CRAPEAABAHBAIE IO cO0pY ADBAHKN
i1a OGLEKTAX IPaMAGHCKOTO CTPONTEALETIA MOIBOARCT
CABAATE CABAYHILLLHE BLIBOALL

— B EAYECTRE BAABAHBAMOLULETO YOTPOACTES Meaa-
TEALHO HCNOALIOBATE IHAPABAHMYECKHR pafounid opram,
EOTORLIE, I OTAHYHE OT CHAOROTD NOAMCHACT, HMEET
BOAMORIOCTL POFYAHPOBATE CROPOCTE H KOHTPOAK-
POBSTE YOMAHE BAABAHBAHHA,

— KOMICHCALMA PEAKTHBEHOID YCHAHA, OCYUECTE-
ARTTCH OYTEM ﬁ&MEETHPﬂHKH YCTAHOROK HHREHTap-
HEIMH METAAAMYCCE UMK BaokamK (CBY-B-6 « Tafaeps,
CBY «TomMuus),

— AMA CHWAREHHA COMPOTHBAEHMA DUPDY A EHHID CHal
1|PD5K(W’IM'-'J OCHAUATH YCTAHOERH BCINOMOFATEARHLDM
GyponksM 0bORYADRANHEM AAR POXOAKH AHACPHEIX
cknamus [CRY e ToMmuas);

— YCTAHOBKH ACAMHE GRTH OCHAIEHRB BCIOMOTE-
TEALHEM KPaHOBREM O00OPYADBAHWEM, NO3BOARIDIITHM
CHAAAMPORATL CRaH DAMME K MECTY HENOCPeACTREHHDTD
BAADAHBAIHA [yerauonrka o kpanos CHEK-1).
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.I'!I-,Iilﬂﬂ TEPMHHE H HOHATHH, PACCMOTDEHE BHALI H HAHOE pEIKFII,EI'D HHCTpYMEeHTa H MD"!‘M.I\“]’!EHYIII,HI CTaHKOB.
CrHean NpoLece peianua MeTaAADR, PO HMLE DEIANTHA,

Mo sonpoces nprodperenna — (I812) 65-23-69

E mail: libdirector@ omegtum

Ceemmmxon, B. K. Cranounnie rupponpusoast [Tekcr] : cnpasousux / B, K. CBenmngon. — 5-e uia.,
nepepab, u pon. — M. : Mammmocrpoetne, 2008, — 639 ¢. : puc,, Tala. — (FnGanoTexa KOHCTPYKTOpa), —
Bubanorp.: c.612-613, — Mpepm. yras.: c. 614-618. — ISBN 978-5-217-03438-3.

lIpHBEEASHR KOHCTPYRIMH, OCHOBHLIE TapaMeTpLl, rafapw e u MPHCOEAMHHTEARHLIC DAIMEPEI THARCORO Y AD-
BAHMA FAARHEIM nﬁpamm CTAIMOHAPHBIX MBUITHH, I TOM YMHCAE HACOCOR, ODBeMHRX l'HApﬂAhHI‘ﬂﬁ:AEE FHARO-
ANNADATOH, (PHALTROR, ARKYMYARTOPOR, TEMAOOGMEHHUKOR, npHGOpon W CONYTCTHYIOUIHX TORAROE OTEYLCTHEHIDNT
HHACTHIHO 38pYBeAKIIOND UPOHIBOACTRA. M3AAramTen OCHORK MROSKTMPOBAHUA M PacYeTa IHAPODCHETEM, HX MOH-
e#d M AKCOAYATAAN, d TdEAKE OCHOBONOASTAINIIHE OTEYCCTBEHHIE CTAHAAPTE M cTauaapT MO0, Cipanogimk
COARPHHT MAKCHMYM CREAPHHI, HEOBXOAMMEIX R TPAKTHES NPOSKTHROBAHEA 1 IKCTAYATAIHH FHARPCOGOPYADRAITHA,
BRNOAHAT HHopManuoay o s yaebnyio gy arumo,

AAm MEACHE POB-KOHCTPYKTODON, HIPOTORKTEASH, A Tarxe OBCAYAMBAIOLIErD HEPCOHAAS THAPOOBODY ADBAHM
CTEUMONAPHBX MALIHH, TRENOAABETEACH, CTYASHTOH,
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N. H. AXTYNOBA
O. B. AEXXYPOBA
A. A. TFPFOHEP

CwnbHpckan rocyfapcTaeqHan
BBTOMOBHNLHO-AOPOMHAR AHAHEMHA,
r. Qumck

Omcmi mnman

HHCTHTYTa MATEMATHKH
Hm. C. I. Cobonesa CO PAH

YMNPABJIEHHME HECOOTBETCTBUSAMM

B CEPUMHbIX

TEXHOJIOTMYECKMX MPOLLECCAX

MPOMBILLSIEHHOTO NPEANPUSTHS

B craThe PACCMATRHEAIOTCA METOAMYECKHE ACNEKTEI YNDABNEHHS HECOOTRETCTEMAMM B COPHN-

HOM TEXHONOTHYECHOM NPpOUecCce Ha ocHoBe gudidh

HALMH DHCHOR.

MOAXORA K HAEHTHIDH-

Kmoyessie cnosa: kavecTno, 6e30NaCHOCTE, IKCNEPTHRIE METOALI, METOMBI ONPeeneHHs
PHEKA, YNPABNEHHE HECOOTRETCTEMAMM,

Coraacno konuenimus cranaapton MCO cepun 9000
OOECTEUeHHE KAYeOTRA TPOAYE MK AOCTHIRAETCS Hepea
VIIPEBACTTHE (hak TOpasi, oRADL RARIIME ACCTAGMAMAH-
PYIONIEE BOSARACTRHE HA POLECCE, KOTOPLIE IPHMO MAH
EOCHEHHO BHOCAT BEASA B KAUCCTEO NPOAYKIIHH, B UacT-
HOCTH Ha TEXHOADIHYMECKHE TROLecont. Ofhe KTHEHO Y-
IECTRYHIT (Rl Tophl, KOTOPRE HapyLIaIT eCTacTReH-
HEL XOA IPOHECCd M, KAK CABACTHHE, PopMHp YOI
HECOOTRETCTEMA B HHX, PedyanTaru yyHKIMoHKMpoRa-
HHA BOIOMOITEALHBIX ¥ YIPABACHYCCKNX TPOLECCOR
PEAANGYIOTCH B OCHOBHLIX MPOOCCCAY — B TEXHOADPH-
ueck Uy, COOTBOTETRON A, JaAG498 NhTNAGHM dharrapon,
(POPMUEDYIONINY PHCKE DOANACHHA HECOOTROTCTAHN 1
YUPABACHHA HMH, ADAKNEA DEITETECH, B TePRYI O4EDeAh,
HEPES TEXHOATHYCCKHE TPONECCK, KOTORK S SRATOTCA
NPHOPHTOTHRMHE AAR HPEATIREITHH, © TOURH IPeHWA
OOCCTIE IO HHA KANOCTHD TPOAYIINE,

SipdhekTHRHOR YUPERACHHE HECOOTHOTCTHHHMM
HPEATIOAATAET BOSMOMHOCT L CHOLBPEMEHHO MOAYYATE
ADCTORE PHYIO HIPOPMalMe ; HeoSxoaHMomM 0bLeMe o
COCTONHMH OOEEET YIPARARHIA M O PATHRHO IPHHK-
MaTh DEEHHA Ha MecTax. B cooio ogepeas, Meropld noa ¥-
HEHHA HHPORMAIHH 1 0 KOARNECTEO AQANCHE OTHEYETE
KPHTEPHIO NOAESHUCTH © TOYKE 3perns ofheMa peoyp-
COn, KROTOPLIC DRAK 33ACRCTRORAHEL B IPOHECCE 86 NOAY-
yeHHHA, Takum obpasom, CHPOPMYAHPORAHO epuoe fio-
ATHCHNE, KOTOROMY ADAMCH COOTBETCTHORATL MOAXOA
K YIPEGARITHIO DHCKAMH B TEXHOADMHYECKOM 1pOLeCoe,

TpH ONPEARPACHHH TAKTHEM YIPARACHHA HECOOTROT-
CTHHAMH HEOGNOANMO TAKME TPUHEMATE DO BHUMAHHE
OOCTOATEARCTRO, YTO KAYCCTHO M GRAONACHOCTE OB LORTA
HAGAIGACTTHA HeODXOAHMO DasAeARTE, KAuecTao — 5710
MEPOPMALEAH O CORORYITHOCTH XaPakTe PHCTHE 0 RekTa,
KOTOpas MOMET YAOBACTBORATEL NOTPeGHOCTH RauiTe-
PECORANHOND AMA. TToTpeGUTesL MPM IPRISTTEE Peie-
1S 00 HCOOARIORAHHN 00 LOKTa HE OPHHAMACT BO BHM-
MaHHe aCnekT DeIonaciiocT, T.K, ANMPHOPH HpeATOAd-
FaOTed, UTo ASHHER O heKT HEe TPeACTABARET YIpodnt
AAREHIHN, JAOPORLH, MMYLIRCTRA B OERYRAKINEH cpe-

Al W DYKOBOACTHY@TCH HHDOPMALMONHOR COCTaRA)-
WEed 0 KAYCCTREHHBLIX XapakTepueTikax obuekra. Ta-
KHM GOpasoM, HOHATHE EAYeCTE0 00 BCKTA BRAIDYAET B
cefin uaeio BesonacHocri. OaHaKo Bonpock Hesonnac
HOCTH OFLERTA ADARKHL PEIIETLCR B NEPIYIO CUepesL |
PH HAAHYHE MHHMMAABHOND PHCKA ONaCHOCTH An0 Goa-
CHACHOCTH MHIHH, JA0PODEA, HMYLIECTRE, OKDYRa-
el CpeAbl, ADAKHEL YSHTHIBATHOH W YCTPaHATHOH AD
ROHTAKTA C JaHHTE PECORAHHEIMH AHLEMM TYTEM TPHMEe-
HEHHH NPEAYVTPERAAFOITHY ACHCTEMA,

B Poccun GeaonacHocTs offhekTon ofecneunsacres
Ha JARHOAATEABHOM Y pontie, BeTynaenue s cuay Pepe-
PAALHOTD 3aKoHa «O TEXHWYECKOM PeryAnpoBatmms [1],
KOTOPKIA HEARCTCH OCHORBIDATAIIIAM B AAHHOR che-
P&, 34MYCTHAD NPOIECE paIpaboTHH TEXHHYECKHY PRlAg-
MEHTOR Ha Of e KTH, KOTOPLIE TReACTABASIOT HOTeTH
BALUYKY OMACHOCTE AAR HEAOHERd H OKPYRAIOIER
CPEABL. BMerre C 1eM B NepexoaHm i Tepros pai pabore
TEXHHMECKHX PETAAMEHTON KPYT BoONpocon Geionac-
HOCTH PRITACTCH MPHMEHeHHeM CTAHAADTOR CAHHTAPHLIX
MPasiA U HORM HAPYTHX AOKYMeNTOR, Takinsm ofipasom,
NPERTHYCCRH BCE BCNeKTH GeaonacHOeTH YYHTRIBAKI ICH
B NOADGHEIX ADKYMEHTAX, M, COOTBETCTESHHO, RO Tpeho-
Banua g obecnedeHny Gei1onacHocTH offhekTa npume-
HEMOTCA 1A YPORHE OPradH3agHA n obfiareas oM DOpAA:
Ke. [o 51ofl NpHUaHHE HECOOTBETCTHIA, IPeACTABARIO-
wne cofioh ONacHOCTE TPH IpUMencHUK O LekTa 1o
HAIHAYEHHIO, BCTRENAKYTCH PEAKD, T.K. ofecneuenl
MPEEEHTHEHELIC MEDE, 3AA0MCHHLIE B O0HIATEALILIX AAS
OPHMEHETHA COOTHECTCTRYIOIMX ADKYMOATAX, KpoMme
TOTG, HCCACAORATIME HHADH HEeCOOTRETCTEMA (Tala. 1),
HOKAILIEIET, YTO CNACHOCTH AAHHOID EAACCE, KOTOpR e
BCTPEYAIOTCH B MPOHIBOACTES, HECMOTPA Ha BLINOAHSHHD
OPEAYNPeRAMHX ARRCTRHA, Y8CTO OTHOCTTCOH K pas-
PHAY TEX, WTO HE YYHTLIBAKTCH 8 00AOGHOR ADKYMEH-
TAIHH, B HOHBABHHE HX O0VCADBASHO OCO0EHIOCTAMM
HPOHBBOACTES AAHHOR OTRAacAN,

Taknm ofipazom, TaKan CHOTEME TPEAYIPERAAOINE
MERONPHATHL HECOREPIISHHA, H 00YCAOBABHD IT0 OTAH-

.1

IMHIVIROHAMYN A 3HI0LL DHEMmYN

o

SHO0E 0080 T ol NMHISIE WAHEAYH MUEIND ‘

9



b |

ORAC M HAYUHL BECTHUE M ) (AN 2009

MALHHDCTPOEHHE # MALLMHOREAEHWE

Tafiamma 1

Tpusepl onacuex haxTopnn AAR GeIonarnaoTi Hpo AV m, HEVYTENHLIY B O aTHREGR A0KYMeim e,
MpaR3saACTRO AAKOTOARIION ITPOAY KL

SFEAN TEEHOALTMYTC KON HPOUeecs

Cruaciti parTop

HopMatsmian
AURYMEITAnS

MipatroTasaciei: Boa
0 ACCOFTHMETY

Tonagammne setaned oA=L, BIAOE I T4,

Gpagipras incrol mooysm

Crevirmmm pacTropa NatH o fyraamax

CAEvaTiH MACAS B By TLRIAKAY

Faeyrpeminsedl poraspont
NPOWIBGACTEA NPOAYEKLLII,
FOCT ma npoayEwno

Korrrposs noaks w fyraseay

Hepryumma
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[MOBCTOPOMELE BEAKSHIE, FUoALKW W AR

Crewao n Gyreeare

HITEABHBIMH OCODRHTOCTIMA POHIBOACTIE TROAYKIHK
B PA3HLIK OTPACARX, 8 TaKMAR e ECTECTEeHHEIMA H3MEeHEHM-
SMH B APOHIBOACTREHIOH CPEAR, TEX HOACTHNECKOM MTPo-
Hecte, KUTHRLIT MOTYT DPOHIORTH, HATPHMER, 10 [pH-
HHHE BICADTHHA HHIOBALMOTIIY TexHoAorHit. C rouks
APEHHE CHCTCMITOND MOAKOAD K YUPABACHHE), TakHe
HAMEHEHHH MOMKHO DACCMATPHBATE B AGHHOM CAYYae
HOBRIMH KOMIIOHCHTAMM CHCTEMEI, KOTORFLIE® ADARHR
HAXOANTLCH BO BIAWMOCENIH CO BOOMK COCTRRAS KILLLHM B
,m‘lllliﬂ'ﬁ CHCTOME W, COOTERETCTECHIG, COAR PAAT HOBLIC
(PAKTORL, KOTOPBIE MOPYT BICCTH ARCTAGHAHINpYIOIES
BOIASRCTHAR B XOA TEXHOAOTHNECKOTD NPOLSCCa,

B MHpOROR NPAKTHRE YNIPARASHHA KAYeCTHOM Mpo-
AYEIMM YSCTHMHO HARASHO PEWeHHe Aamiodf aapaun. Ha
COBPCMOHHOM STAle N0ALIYEeTCH GOoARLOR DOmYALD
HOCTLE CHOTEMA MEHCAMMEHTA BE30018C HOCTH TTHIHEHORA
NPOAYKIH N, DCHOBAHHAA Ha npuagamax XACC |2, 3]
CHa yIUTHRAST KK ONACHOCTH, ONPeASASHHKIE B CTaH-
AAPTAX, CAHHTAPHEIX HOPMAX H ITPABHASY W ADYION AQKy-
MEHTAUHH, TdK 0 ARAHIOIWIMCCH CItl}l:HtIJH'iHb[MHw Al
HOIT BHAS TPOMIHOACTIA, B COOTRETCTEHM C KOHIETIHER
YHPEBARHMA DE30MaCHOCTLIO NPOAYKIME, JAA0KEHHOM
B |4, 3] npeanoaarasToH, MTo MexXaHraM, ofecnewHnan-
NI ADCTHRCOHKE [IPAH — De30naciiocTH IMPOAYELH,
HPHIOACEH AAR MEMOALIOBAIHA 1A TREATPHATHAX, YYacT-
BYIOULHE B IENH CO3AAIAA MHIERGA IPOAYKIHH, T.2, Ha
TPOMBLIASHHEX TREATPHITHAY, OPrafnH3alMex, 3anm-
MANIHXCH XPAHCHHEM, TRAHCTOPTHPORAHWEM NPOAYK-
1M, POIHHMBOR TORIOHARHE, B, COOTRETCTREHHO, Tpeho-
BaHui |2, 3] pACTIPOCTPAHMIOTER HE TOARKO Hal NPEATTPH-
HIHA NHIEBOR OTPEcA, HO H Ha OPraHAIaInK, KoTOphe
HMEIOT KOCBEHHO® OTHONIEHHE K IPORIBOACTEY THIe-
BOH TIPOAYRIHK, HATTRHMED, K HHM MOPYT OTHOCHTHCS
NPOMIITTACHHELE IPCANPHATH, KOTODLE TRPONIBOANT
OBOPYADBAHHE, YIIAKOROMHLIE METEPHAAL! H APYIYIO IPo-
AYELHID, KOTOPRa8H MORET OLITE HCHOABIORAHA TPH M-
HIBOACTBE TIHINERON TPOAYKIIMH,

Mariian cucrema e R THRRE B HENOARIORAHMK DpH-
MEHITEALLO K PEITEHUK Bonpocon Gea0iacHocTy -
AYELHH, 10 BTO e BPEMA HMEET CHOM HEADCTETRI, AAIT-
PUTM PaspalioTkH TAaKOR CHOTEMLI HA TREATIPHATHH HTReA-
VEMATPHBACT 3Tl aHaanaa onaciax thakropor |2, 3, 4],
Ha RATTOROM ITPEANGAATAETCH HAMOPEHHE CTEemeHH PUCKA
ONACHOCTH RN PTHRM METOADM MO IKAAE BE POATHOC-
TH NOABACHWA CHLECHOTD (PAKTOpPE U CTRNeHHE THARSCTH
AOCABAC THHA TIPH 10 TOABASHHH [pHC. 1),

COOTRETCTHEHHD, ECAH IKCOEPTH ONEHAT CTeNeHh
THACCTH PN NOMUASTIHHE ONAaCHOrO (PaKTopa Kak HEa-
K}"lﬂ H Crenein. NePOHTHOCTH pPeasHIallHK CAYHAH KaK
HEBLICOKYIO, T.€. B CORDKYITHOCTH Nodhopmyae (1) noay-

T s o7 b MDENE S STRMRA

BOPORTHOC T [SEAnHIM A
ONBCHOTD chanTopa

Pige. 1. Anarpasiva anasniia puekon

Y TCH |, TO ABHHAA GHacHOCTE GoARE HEe pPacCMaTpBa-
ETCA HA CABAYIONME STanax fhopMHPOBSHHT CHOTEMM,

R=pP:T, (1]
rae P — OUEHKAE CIeNeHn BRPOSTHOCTH TOABAER HMS OIAC-
noro fiaktopa, T — OUeHKE CTENSHN THRBCTH OCACA-
CTOMA 0T PEAAHIALHHE CAYYAR NOMBABHHA OHACHIOND
fhakTopa,

Takum oOpaszoM, B arlropuTMe papaboTEn Takod
CHOTEMEL 3AADKEHA UARR Anthohe PeHIHPOHAHHG M N0
XOAG K CTENeHH ONACHOCTH NPOAYKIHE AAR 06 Braonac-
HOIO HCHGARAORAHWA. HO BOTaeT 3aKoHoMepHE BOLpOE
O NeARCOOOPAIHOCTH H BOAMORHOCTH ASACIIHA ONIAC:
HOCTER Ha KaTeIOpHE sMEHes oacHLes B sHauboaes
onacHeies. B sakone «O TexHHYeckoM peryAposarkiny
NOCTARALH ROMPOC O HEOOXOAMMOCTH HABHTHDHKAIWN
neex O0BeKTOR, NPEACTADASIOUIMX KAKYIO-AW00 yrpoay
HAHIHH, JAODPOBLRID YeADBEKA, m{yluec'my H ORPY M d-
el cpeae. CoOTBETCTREHAD, AAHHOE TOAKEHHE O
BOAMOMHOCTH MPaAALHH Onacki (hak Topos 0o karen-
PHAM BCTYIIAET B IPOTHROPEYME C 3AKOHOANTOALECTROM
ARAANS ONACHOCTER TPOBOAMTCH NOADTHEM OBpasoM ¢
HeAbD COKPAIEHHA ROAHYECTEE ONaCHOCTER |, CooT-
BETCTREHHO, AAS NPEAYTIPERACHHA MARHTHIPHKEIHH
HAGKTOWHOID KOAHTECTIE KPHTHYECKIX KONTROALI Y
TOMEK, ROTOPRLE G CACAAAN CHOTEMY HOYTIPABAREMOR,
ONIEKD CABAYET OTMETHTE, 5TO IPH LPHISETHN PeiieHuA
Hel a1 AHEAH3A ONACHKIX (haKTOROB MPEeATOAArasTCR
HENOABICBANHE HCKAIYWTEALIO 3KCIEPTHRIX METOADH
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Poc. 3. fTacrora cAy4aes HECOOTRETCTRIEN 38 2007 .

OUEIKH, KOTOPLLe, KaK HaBecTis |5, 6], rpeinar cyGuex-
THEH3IMOM. AHaand PYHKIHONMPOBAHMS CHOTE M
XACCH va npeAnpHATHR, B XOAE KOTOPOTO GLIAK pac-
CMOTPEHI PRIYALTATH ANAAHIS OTACHEX (DAKTOPOH
(raGa. 2, puc. 2) W CTATHCTHYGCK e AamITLIe thyHEIH-
OHHPORAHKA CHCTeMK 38 2007 1. (pHe. 3) nokasas, gyTo
IIPHHHHUR YBEAHYEHHS YHCAD KDHTHUECKHY KOHTPOAR-
HEIX TOYER ARARCTCA MTRHMEHEHHE METOADE, JAA0KEH-
HEX B [2, 3] K yHpaBAeHug He TOALKO Geannacioc by,
HO W KAMACTEOM NPOAYKILHME M B DEIYALTETO HCNOALI-
BANHE METOADE 3IKCOCPRTHRX OUEHOK TRHMEHHTEALHD K
BONPOCAM KA4UCTRA,

B 1aba. 2 npHBEACHT TPHMEDH PEIYALTATOR aHaAHA
ONACHLX (PAKTOPOR, KOTOPEE GLIAN NOAYHEH npH
HIPOCE JKCHEpTOn N0 MeToAy Acabipn. CTenets sepo-
ATHOCTH HOABASHHA ONaCcHONG (hakTopa Ne 2 onedena

KAK CPEAHAA, B TO BPEMA KAK CTATHCTHYECKHE AaHHEIe
38 YRAIAHHNA DEPHOA NOKAILIBAKYT, MT0 YacTora 10HR-
Aenun onacHoro haktopa No 2 MunuMankian (5 caysaen
nrevenue 2007 roaa). Onacnui akrop Mo | LAY YA
OUEHRY CTEMEHH BEPOATHOCTH MEHHMAALHYIO, PABIyIo |,
HO (PAKTHUECKHE AGHHEIE CRHASTEALCTRYIOT O TOM, 4T0
TaAROe HeCOOTARTCTHME MRARETCH OANKMM W3 Hanloare
HACTO RCTPeYauxcs # ofuedt CoBoKynnocTH Heca-
orseTCremi 3a 2007 rog (30322 cayuan). TakuM olipaom,
NpHOUEHES CTeLeHA THARSCTH TOCAEACTRMA TP Prasm-
JALUHH OHACHOPD (hak Topa Kak HHIKOR AGHILIE HecooT-
RETCTHRHA HE YYHTLHIBAWYTCA Npu paspalorTke cHoreMn
ypanaeHi GelonacHocTho HPOAYKITHK. B aamom CAY-
HAE IKCHCPTH MPH HPHISTHE PEIIEHHA ODHEH THROB AL
Hal HCNOALIOBAHHE HACROPMalHm 3a BARAai i mepHoa,
BPEMEHH W COOTHETCTHEHHD KK NOKATMBAIOT PEIYALTA-
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Puc. 4. Mojgeas yUPaBASHNE HECOOTRETCTENEMN B CERMRHOM TEXHOADMHECCKOM MTPONECCs

Thi dHAAMIE, MOTYT AATh HETOYHERR PESYALTAT TPH CHEH-
Kt KOAHME CTREHHON HHPOPMATHH,

Taknm ofipazom, cucrema XACCTT npumennsa u -
PERTHRHA AAA peeHUs Ronpocon BeasnacHocTH Tpo-
AVELMH, 1O MOAXOA K 26 paspalorke COAPPMRUT B cefie
PHCKTOND, WT0, COPASCHO MPaAALIHE, MEHES OBaCHENT (hak-
TOR € MHHUMAALHON DEROSTHOCTRIO NONBARHHA GyaAeT
HE YYTEH NPH AAALHERIeM anaamie, A Takme NDRH YCAD-
BHH IPHMEHEHIA CANTOND DOAXOAA K BONPOCAM KAYSCTHA
1 Ge30NaCHOCTH NTPOAYKLMH PACTET PHCK HeolocHo-
BAHHOID YREAWHEHHH HACAR KPHTHUECKMN KOHTPOABHLIX
TOUEK, 4TO CORASET CADRNOCTH B KOHTROAS, O0bhpafoTke
W aHAAHIE HIPOPMALIME ¥, COOTRETCTECHHG, B YUpPaBAe-
HHH CHETEMEL

Hlexoas M yrol KOHLIemmM, CYLECTHYeT OO ReKTHE-
HaH HEOOXOAHMOCTS KASCCHHLMPOBATh BCE fpaxTopM,
hOPMUPYIOUHME PHCKH MOABARHUA HECOUTRETCTEIA MO
NPHHLANY ARAPHHA KayecTia B Beaonacnocrn, Takum
obpaiom, CRoOpMYAHPOBIHD BTOPOR MOACKEHHE, 1A Ki-
TOPOM OCHODBIBACTCH NOAXOA K YIPAHACTHIO HeCOoTReT-
CTEHHMH BTEXHOAOTHYECKOM HPOIRCCe,

lNepconasy Samio MMETH NPEACTARACIME O BHAAX
HECOUTHOTCTHNR, KOTOPE HCTPEYAAHCH 3 IPOHIABOACTRE
HAH KOTODRE THICTETHHECKH MOTYT NOHBITLOH, 8 TAKME
MAGH MEPOUPHATHR 10 HX yCTpadeno. OboInavenian
3dAAYE TPOFHOIHPORAHHA KavecTsa i GeaonaciocTy
MPOAYKILHH PRIIACTES Ha ITallax HpockTHPOBAHWA Npo-
AYKILH M ee NPOHIBOACTEA C IPMMEHEHHOM MOTOADE SKC-
NEPTILEAX OUEHOK HAH CTATHCTHYMCCKHX METOADE YTIPaD-
ACTMA KaMecTsoM, [0 HalIEMY MECHMED, AAT BARHTH(]N-
RalHH ONaCHOCTRH AAR KaYeCTsa i Be3onacHocT npo-
AYEIHA Heacconbpaien KoMIASKCHLIA TOAXOA, TPEAYC-
MATPUBAICIHA KAK JIACMEHTE MATOMATHYSC KO CTATHE -
THEH | 7], TAK 1 IKCUCDTHRE METOAR TIPHHENITHA PELIICH M.

Paapaliorarian MOARA b YTIPABAEHEA HECOOTRETCTAN-
HMM B CEPHITHOM TEXHOADIHUECKOM NPOIETCOR IPHBEACIEA
Ha pHC. 4.

Peuteie TaroR 38AA4H NPOFHOIUPOBANKA Ha TTda0e
NPOMIBOACTHD NROAYKITHE MTPEAAATACTCH HAMAT C Akd-
NOAHEHAR ABREOMITOS HIHH TEXHOAQUHY O CK DI opoecca
C MPHMEHCHHEM MOTOADAOTHH (DYTIRTIIHOHAALITON MOADR-
apanaitid [DEFD, wro noasoaut LpepCTaniTs npoLece
Kah COBORYLHHOCTL HOACHCTEM B0 RIEMMOASRCTEHE APYT
CAPYIoM,

AAH MARHTHMEA M HEADCTE TRON HPONECCOn Heo-
XOAWMO DCYLCCTRHT PHA, AN, KOTOPRIE BEAWLA KT
B ce0# OUMCAINe MPOAYELMH M 00 KOMIOHBITON, anpe-
ABACIHME BOIMOMHOCTER TPHMEHEHUA FOTOBOH TPOAYK-
IHH NOTRpeGuTeaAeM, B TOM SHOAS M HE TI0 HaaHaYeHmg,
onpeasseiine oBOPYAORAHMA, Ha KOTOPOM [POHIB0-
MNHTCH NPOAYEIMA, W er0 COCTOSFTHA, OUSHKN COCTORMNA
NPOHIBOACTBEHHON cpeakl, TakoR aHAAHI TIOIHOAHT
CHPEASANTL UepEYeHb ONACHOCTEH, KOTOPLE FHIOTE:
THMECKH MOTYT MONAHTECA W KOTOPWC BREABARIOTCH
PErYARDHO HAH HO CHCTEMATHYECKM B IOBCCATICHHOH
NPAKTHEE. AAHLIE ONACHOCTH CAGAYET KAACCH(MLN-
POLATHL BAkK ONDCHOCTH AAR Ge3008CHOCTH NPOAYKLHH H
ONACHOCTH AAH Ka9eCTRa NPOAYRITHH,

OnacnocTt AN GeaoNacHOCTH NPOAYKITME alaAn-
AHPYIOTCH IKCTeDTHEIM METOADM € MCIOALIODAHWEM
ABPEHA MPHHATHA PCIICITHA Ha NPCAMET OLEHEHR BRpo-
ATHOCTH TOND, YTO AJHHME OTKACHEHHA OCTAHYTCA HEob-
HAPYREHHLIMY, T2, 3PPeR TMRHOCTH CYNECTRYIOUIHE
MERONRHATHI KOHTPOAR H BMECTE C HHME [DEAYIPeK -
MAICHTHX ARACTRMI. ONACHOCTH, AMA ROTOPLIX CYIecTHY -
HLAE MO DL KOHTPOAR H TREAYIPERAGIITHE ACRCTREHA
HPHIHAHB Kak HedDpe K THRREIR, ONPeARARIOTCH KAk
ATANK ACTIOAHHTEALHOPD KOHTPOANR, AAR KOTOPLIX HE00-



KOAHMO Ol PEARAHTL CHOTRMY MOHHTOPHHrG i paspalo-
TaTh KOPPEETHRYIOLINE W ITREAY I PEMARHINE ASHCTEHA,

AHAAWI ONACHOCTER AN KAYCCTRS MPOAYELTHH TPeA-
ARFACTCH MPOBECTH C HCTIOABIOBAHHEM METOADE MaTEMa-
THYECKON CTaTHOTHEY M TeOPEE BEROSTHOCTH, AAs 10
HeoBXOAMMD YETAHOBHTE HAGOP (PAKTOROR, ONPEABAH-
UMY PHOKH BOZHHEHOBE HHA PACCMATPHBASMBIX HECO-
OTEETCTEHH H ODpoOBeCTH cOop AaHHBIX. CABAYIONIHM
LIATOM N0 PRIYARTATAM HAGAIASHHR YCTanaRAWRAKTCR
KOPPEARTHA K PA3AHYHS B FRPYIINAX ME¥AY HECOOTHET-
CTEHAMK HPOAYRIAH/ oAy pabpueaTos/ OTARALITEIX
KOMIOHOHTOR MPOAYELIME H HeGASIOUPHATHREIME thakTo-
paMy, OOeHES BIAMMOCBAIA TROROAHTCA AAR KAURCTBEH-
HRX NPHIHAKOR © NTOMOWLIG ERPHTERWA XH-KRapparT
THPEOHA, A AA KOAHIBCTBEHHEIX — C IOMOUTKO HElapa-
METPHYECKROIO Kpureprs Coupyena, OUeHKS pasanui
B rpyiax poBoAHTCA METOAAMH HENEPaMeTRHYeCKOH
CTATHCTHEH KPHTEPHREM YHAKOKCOHA — ManHa — YHTHH.
Brafop kpirepia olnpeas AReTe s HeXOAR 3 THOE cobipan-
HEIY AGHHEX. CACAYIONHM STANOM CTPORTER MUORECT-
BEHHAN PErpecCHONHAN MOARAR:

N
F—-au+zul X,

i=l

i2)

rae ¥ — yposens necooTneTens, ¢, — koaddm-
EHTH MUARAK, N — KoanuecTso thakTopon,

Mocae TOro Kak oNpeARARHL YPOBHH HECOOTRETOT-
BHEH, HeOGXOAMMO YETAHORNTE TPaHHILK NPHEMAeMOro
PHCHEA BOATTHEHORCHWH OHACHOCTH AMT KAYNeCTHO ITPOAYE-
U, PesyAnTaTHiHmi npuanak pasfusaeTca Ha 3 ypou-
HA, KOTOPLIE COUTRETCTRYIOT HHIKOH, CRepHel, BHCOROH
BEPOATHOCTH NORBACHHE HECOOTReTCTIMA, CTenenn
BEPOATHOCTH CODMTHI ODNPEARARRTCR NONIASHEOM [ie-
H}f'.hbTﬂ'l'HHHD['O npuivaKa m EEHJTBL"I‘CTB}"IUI['[}"KI I'paad-
LMK AAst HECOOTRETCTBHA, BEPOATHOCTDL MOABAEHHS
KUTOPBIX ONPEACASHA KAK REICOKAA, ADAMHE OHTEL pad-
PabOTAHL KOPPeETHRYIOMMEe AricTnus.

CyMecTnyeT TaKMe paA ONACHOCTeR AAH KauooTha
OPOAYKIHH, KOTODLLE FTHIOTCTHYCOKH MOCYT NORBHTLOT,
HO B IPOHIBOACTBEMIONE NPARTHEE AAHHOID TPEATTRHATHA
e RCTPEMAAACE, TaRHe NOTeHLIMAALH LR HECOOTRETCTRIS
AHAAHIHDYHITCH BMECTE C ONACHOCTHMEH AAd Geaonac-
HOCTH NMROAYRIHA C HCOOALIORAHHEM APDCRA TRHWHTTH
PETIETI,

Tarus oDpanosM, AAT YIPaBASHIL HECOOTHE ICTHRAMH
B CEPHAHLX MPOIECCEX TPeAMIIKEHA METOAHKE, B QCHORY
ROTOROH NOADMEH KOMOIACKCHR I0AXOA, COYCTaIONE
B Cele METOAN MaTEMATHYECKOR CTATHCTHEK # SKCTepT-
HLIE METOAR TPUIATHA PeiieHud. Ouucamisifl noaxos

KHWXKHOs noAka

NOAROARET ONMPEAEAHTE HPHOPHTETHRE HANTPARLARHIWA Da-
B6ThI 1140 Y PABAE HHIO HECOOTRETCTERAMHE, 3@ CHET HARH-
THIPHEALIHH ONACHOCTEN AAA Ka4ecTRa M BeannacHooTi
NPOAYKIHH, KOTOPLIC TPEBLILIAIOT FPAHMITE TDHOMAR-
MOI'0 PHCKE BOAHHEHOBOHHA HeCOOTBETCTHHN H AAS
ROTOPLIX CYLIGCTRYIONHC MEPLl KOHTPOAH H APRCTEHR,
NPEAYTPERAFIOIHY MOABASHHE ONACHOCTER, Aaa Hea-
OMACHOCTH OPOAYKIHK He SgnbekTHRHLL
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