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OBIIAH XAPAKTEPHCTHKA PABOTHL

AxTyaneHocTe apofaeser. [lossimenine APONIBOANTEIBHOCTI TPYVIA B
FOPHOPYIHOH OTPACAN HEPAIPEIBHO CBAMIHO € COBCPIUICHCTRORAHNEM TEXHHYE-
CKHX CPEACTE KApPhepHOro TpaHenopT i, Cpean pasiiyHux BHACE TPAHCTIOPTS,
HCMONBIVEMBIX Wi Hil.‘.."l'.‘.-‘]ﬁp}',ll,l-lbl.‘.l. npmnpummx, D‘:DEG'E MECTO FIAHNMAST HE-
NEIOAOPORHWIT TpaHenopT, My sunoauseres 45% obumx obbeMOB nepeso-
30K, (JH ARJRETCA CAMBIM IJKOHOMIMHBIM, Halewnbim i Gecnepeboiino pabo-
TAKMIINM B PATTHYHBIX EIHMATHYCCKNX j'EJ'IlJBHﬁI X.

CoBpeMeHHoMY FTARY PAIBNTHA FOPHO-TPAHCIOPTHBIX MALIHH, KAK B Ha-
el cTpane, TAK B 33 py(ekoM, NPHCYULE TEHACHUNA K YREIHYCHHID obbemMon
MEPEROIKH TOPHOH MACCH! PENLCOBEIM TPAHCNOPTOM, H, B Y4CTHOCTH, NpA K-
NOALIOBAHNH CMELTAHHEIN CXEM TPAHCIOPT HeACIHONOPOANO-KOHBeliepioM,
asToMoGHALHO-Keneoaopokiom. Takum o0paIoM, penbcoBlil TPAHCIOMT
OTKPBITBIX TOPHBIX PAIPABOTOR, ABARACH CBRIVIOUIMNM IBCHOM MEXILY WIRmEYC-
HHEM FOPHOI MACCEl H ce NepepadoTrDil, HIPUET BAXKHYID POIL B obmeM KoM-
NAeKce ﬂDﬁbi‘lH NOIEIHBIY HCKONAEMBIX, A €ro TEXHHKD=-2KEOHOMHWMECKHE NOKAXA-
TEMH OKATBIBAIOT CYUIECTBEHHOE BANAHIE HA padoTy Boei rOPHO-TPAHCNOPTHOI
CHCTEMBI.

Penncoriii TRAHCNIOPT OTPACIH MMEET CROM cretnditeckine ocobennocT:
HaTHaMe GONBLIDID KONHYECTBE KPHBEIX Manoro pagnyca, obbruo 100 - 200 M,
A MUHNIMATEHEK paanyveos mawe 40 - 60 m; Gonbiloe KOMHYECTBO CTPENOUHEIX
MEPCROAOS - B CPEIHEM B | KM NYTH OKONO JABYX CTPENOMHBIX NCPEROIOR, 3HA-
srTenkse (10 60 V) vEmoHs; Soabinne OCERLIE HATPYIKN, KOTOPBIC OOCTHIAKT
350 kH u paa apyrnx ocodennoctei. TToARTAHON COCTAB OTPACNH TAKKE Cne-
wHHUeH: ATO PAIIHYNEIE AVMAKADSL, Hanpusep, 2BC-105, BC-136, BC-85,
IBC-180 u T.4.; Taroswie arperatsl EL-1, EL-2, EL-10, [132, A322M, ON316 »
Japyrne FrOpHO-TPAHCTIOPTHRIC MAIFMHEL

Opaoil 11 RsEHeimex npobiey penseoBoro TPAHCNOPTE OTPACTH ABTRET:
CA MOBLILEHNC ACATOREMHOCTH M WIHOCOCTONKOCTH MApsl Koneco-pensc. B
CPEHBIX ¢I11HKO-M{.‘KEIHI1‘IWHHE YCNOBHAX KOHTAKTHOTD n:lauun.uﬁ-it‘mﬂﬂ, npw
HEUTHYII BRICOKHS CTATHYECKHY W AMHAMHYSCKHX HAMPYIOK, TEMNEPATYPHOIO
BOAACHCTEHA It NPUCYTCTRMA ABPAINMAA NPOHCXOIAT HHTEHCHBHBIA WIHOC pabo-
SHA MOBEPXHOCTEN Komee W Badaakedl, @ TAKKE BEPNHErD CTPOSHHA NYTH, YTO
CHIKAET MX AOACOBEHHOCTE, YMEHBIIHET MEKPEMOHTHBI CPOK, NPUBOIMT K
BOALLINM IKOHOMUUECKHM JATPATAM Wil WX BOCCTAHOBAeHHE Hnn pemonT. [lo-
oMy HPPEKTHEHOCTD HEITOALIOBAHKA FOPHO-TPAHCNOPTHBIX MALIHH B JHAMN-
TEMLHON CTENEHI ONPEIETAETC JATPATUMI HA PEMORT H TEXHIYECKOE ODCNYXH-
BAHHE, § HACKONLKD OHH BETHEN MOKHO CYANTE 10 TOMY, UTO 108 DONLIIHHCTBA
[MOKop MexpeMonTHEI CPOK JKChAyaTAUNH KONEC AYMOKAPOR COCTARIAN 316
Mecaies. B cnosiBmnxca IKOHOMHHETKNX YCAOBHAX OTRASHEHNE IHAYHTENRHEIX
CPEACTE H PEMONT FOPHO-TPARCTIOPTHEIX MALIMA W ArperaTos HeobxoanMo cy-
ECTREHHO YMCHBITHTE, NOATOMY NPOGIeMa CHHACHNA HHTEHCHBHOCTH HIHOCA B
MAPe KOMECo-Pese PYAHNMHOrO TPAHCIOPTA, MOBLIMEHHA AONrOBSIHOCTH €
INEMEHTOR AKTYANLHO NPERIe BCEIO € IKOHOMHMECKHX NOMHUMA, 0cofEHHD ©
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YHETOM JHAMHTEALHO BOAPOCIOIME UEH HA METANIONPOAYKIHIO. DTum ofbac-
HAETCR TOT (KT, 470 paborel (0 AAHHON TEMATHKE BUNONHANNCE B PAMKAX KO-
OPAHHALNOHHBIX NAGHOR i HAYSHO-HCCNCA0BATENLCKHY OTPACICERIX NPOrPUaMM
Munncrepersa vepHoii METALIYPrUM, NporpaMM cotpyasmyecred ¢ FJP w
HCCP no agmmn COB, no noctanosnenmwsm Cosera Munncrpos YCCP, FKHT
W mpewanyma AH YCCP.

Heapw palioTs) sis10Cck HA OCHOBE PAIBHTHA MEXAHHEM KOMTAKTHOM
BIANMOAETCTBNA IAPLI KOACCO-PENLC PYAHHYHOIO TPAHCAOPTA, € YIETOM pe-
ATBHBIX PHIHYECKHX M TCOMETPHYUECKNX YCIOBSIT 5IX BIAMMOIEACTBNA, MOBLICHTE
LOMFOBEYHOCTH I HIHOCOCTOHKOCTH JNEMEHTOR MAPLIL,

Higa palorel cocToRmt B TOM, 4T0 YCOBCPIICHCTBORIHHE Npodinei pa-
Bounx NUBEPXHOCTEN MAPE KONCCO-PENLE, # TAKKE KOHCTPYKLMI KONEC 0 peib-
COB B UENOM, SRINCTCA Hanbonee whhekTHEHBIM H MATOIATPATHEIM cnocoboM
TOBBIUEHIA HIHOCOCTONROCTH WIEMEHTOR NAPLI,

HCCOSAOBAHNI BEANYMOT B celd TEOPeTHYECKH AHANHI KOH-
TAKTHOTO BIANMOACHCTEHA MOBEPAHOCTEN KOS M PEILCOB © PEANLHBIMH NPo-
(HIRMM, KOTOPBIT Oa3MPYETCA Hi NPHMEHCHHA TEOPETHYECKNA NOANOI0BR AHA-
muTideckoll 0 ampdeperunannuoi reoMeTpi, MoanbREaLNT  KIACCHUCCKIX
PEUIeHHIT KOHTAKTHBIX BAMAY MEXAHHEH, NPUOIHKeHHBI% METOAOR BLICINEH An-
reOpsl W MATEMATHUCCKOTO @HAINIA, 8 TAKME HCCICHOBAHMA HANPAKCHHO-
AehOPMHPOBAHHONT COCTORHIA YNPYIHX TE1 NPH NOMOLIH TEOPHH PYHKLUHA
EOMIUIZKCHOID NEPEMEHHOND, NOAYANATHTHYCCKOND METOMA KOHEHHBIN HICMEH-
o8 (MK3). Bee Mocielopaind BEINOAHEHRE C© IHPOKHM MCIONBIOBANHEM BbI-
SHCTHTENE HON TEXHMEN.

OCHOBHBIE HAYYHEIE NOAOHEHNE, BHIHOCHMBIE HA TMIHTY.

l. Pa3paloTanHbIC HA OCHOBE MATEMATHUSCKOTD MOICNHPOBAHNA KOH-
TAKTHOID BIAMMOACHCTENA B NApe TPeHHS KOIECO-PENbC KOMIUICKCHO-KPHBO-
THHEHER NpodnTn palouny NORCPAHOCTER KONSC NOIBOIRKYT YMEABIINTE HX
HHTEHCHBHOCTE HIHOCH.

2. M3 somectea GakTopos, BIMAKINA Ha HINALIHBAHHE Taphl KOJECo-
PENBC B YCAOBHAX PEILCOBOID Tpancnopta NOKos, ppiacnensl 1pe OCHOBHBIE CO-
CTABMISNHOLIHE: MTACTHHECKOE ACPOPMHPORINHE NPHNOBEPXHOCTHEIX caoen i ad-
PAIHBHIIA HIHOC MOBEPAHOCTEH NPH HX OTHOCHTEABHOM IPOCKATLILIBAINIL,
YUET KOTUPLIX NOIBOIACT HPOTHOHPOBATE HIHOC ICMEHTOR AP,

3. KpHTEpHAMM ONEHKH PEUMOHANBHOCTH PAIpabaTLIBACMEIX KOHCTPYK-
UM KOTEC H PEALCOB ABMAIOTCA OTHOCHTENBHOS NPOADIEHOE NPOCKLILIBBANIE,
IHEPrETHUCCKHE MOTEPH HA Tpende B rpedHeBOR 30HE 0 YPOBEHE KOHTAKTHEIN
HANPAKeHHit, Kok Hanbonce HROOPMATHEHLIC NAPAMETPR MATEMATHUCCKON MO
Aenm,

4. Hanpamenno-aedopMuposaniioe cocToRMIE KORCTPYKLIIE KOICC 34 ne-
KITKMEHNEM KOHTAKTHON I0HL JOCTATOMHO TOMHO OUEHHBAETCA B YIPYIOH no-
CTAHOBKE, VIR YEI0 YIHTHMBAKTCH YOIOBMA JNPECCOBKH OCH, TCMOCDUTYPHbIE
1073 M CHIDBOE BOVIEHCTEHE, NEPEANBAEMOE B KOHTaK THON ODIACTH.
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OBOCHOBAHNOCTR M OCTORCPHOCTE HAVHHRX DOSOKENTI, BMBOTOB W pe-

KOMEHTALHIT NOATBEPATACTCA MPHUMEHEHHEM KMTACCHYECKNX DEIIH:HIIi'i MEXIAHUKH
AehOpMUPYEMOro TBEPIOND B TeX CIYMasX, KOrda 370 JONYCTHMO YCAOBHAMM
3anadn. J1s HOBRIX METOMHK YHCICHHOND PEIICHHA JA0AY HA KAKIOM FTANE He-
CNENOBARI NPOBROIHAOCE CPARHEHNE MOMYHEHHBIX AAHHLIX ¢ TECTOBRIMMH AHA-
JIHTHYCCKHAMH PEIUCHHAMMH HIH JAHHBIMH JKCIEPHMEHTANBHEIX NCCIEnOBAHN.
Alia 3T0i enn Gbi PELIeH PAT HOBBIX JA0HY MEXAHIEN NeOPMHPYEMOro TREp-
AOTO Temd, 30 pemenns cnocoGeTRoBATN ONTHMATEHOMY BROOPY KOHEYHOD-
WIEMCHTHOM CETKH H KONHYECTBA YIEHDR PRAOE '-'313.-;:51:. EOTOPBIE YMHTHRBANKHCE B
paznowenun. [NorpeiHocTs onpeaenenna MAKCHMATRHEIX NepeMeltennii anm
YHCTEHHOTD PelleHns He npeasiia 3%. [Tposeneno Takse cpasHenie ¢ sKene-
PHMEHTANEHBIMH JAHHBIME. Pacxosnenie PEIVILTATOR HE NPCBBILIAND 20,

Havynas Hosuina paGoTel JMKIOMAETCE B CACTYIOLIEM;

- DLLma pelbeHs HOBAS 3AAa4A ONPEASIcHMA HAYANBHBIX TOYMEK KOHTAKTA
NpPH B3MMOICHCTEI KOICC I PENLCOB, VUNTLIBAILIAA PEANLHYI0 TEOMETPHID
paGouux MOBEPAHOCTEN, NPH 3T0M ONPEICICHB OTHOCHTENBHEIE MPOAONEHEIC
NPOCKATEILIBAHEA H IHEPTETHYECKIE NOTEPH HA TPEHHE B rPpedHEeBO J0HE;

- Ha ochose noaxona [l epua pazpaGoTaHa HOBAA METOAUK: ONPEIENeHHs
BEIHYHHLL H MICNTOTORCHNA KOHTAKTHBX 30H, OTIHYAKULIAACE BOIMOEKHOCTRIO
OLCHKN YPOBHA KOHTHKTHEIX HANPRAKEHHIT NP HATHYIH KK OAHOIOHHOTD, TAK
W ABYXIOHHOMO KOHTHKTH, NPHYEM HCCIEI0BAHHA MOKHO NPOBOANTE NPH HEHY-
NEBMX YIIAX HADErAHUA KOMECHRIX nap, 1.¢. pACCMATPHBACTCH NMPOCTPAHCTBEH-
HEAR FTA9A MEXEANKN JeOpMHPYEMOro TBEPAOTO Ted;

- B PEIVALTATE NPOBLASHHOID AHANHIA KOHTAKTHOMO BIAMMONSHCTEHA B
Mape KORCCo-peibe PaipadoTansl NMPHHUNNMANLHO HOBLIE NPOdWIN padoqnx
AOBEPXHOCTEN KOMEE AYMIKAPOB M THNOBBIX ATPECATOR, KOTOPRIC HMEIOT NOBB -
WIEHHYHY HIHOCOCTORKOCTE, # TaK#KE PapaboTaHEl HOBRIE KOHCTPYKLMN AOKO-
MOTHBHBIX IPes JUIS PEMOHTHOMD BOCCTAHOBICHMA PA0OMMX NOBEPXHOCTEH TH-
TOBLIX AMPErATOR HA KOMIUIEKCHO-KPHBONHHENHMA npodiib, NpHYeM nNpouecs
NPOCKTHPOBAHIA I TEXHOIOTIYECKOTO CONPOROMIEHNA EBTOMATHINPOBAH;

- pelleHd HOBAR FIAYd ONPEASeHns HANPAKCHHOIO COCTOAHNA UENBHO-
KATAHLIX KOMCC C y4ETOM X PCalbHBEIX HﬂHﬂ']J}'ll.l.Hﬁ, A TAaKme Bogil COBOKYT-
HOCTH BHEMHINX CHAOBLIX W TEMNEPATYPHEIX BOIICHCTRN;

= Ha OCHOBC AHAIINIA HHIIDHI#HH?I H KOHTYPHBIX ﬂfptlltll.tﬁl-ﬁl!ﬁ ANg pad-
NHMHBLEE MOTenel konec paipadoTano HOBOE KOMECO AN PENLCOBOTO TPAHCIOp-
Td FOPHOPYAHOTN OTPACHH, KOTOPOE MMEST NOBBIICHHYI0 HAJERHOCTH, 4 He-
NOJEIOBAHKE EI0 COBMECTHO C HOBLIM Npodunem paGouedi NOBEPXHOCTH NOIBO-
NAET CYWECTBEHHO CHHINTE HHTEHCHBHOCTE W3HOCH rpelHeil konec v GOKOBBIX
NOBEPXHOCTEN PeNBCOR;

- HOBAA BULMA NCCASIOBIHHA HANPAKEHHD-1ePOPMHPOBIHHOIO COCTOR-
HUA PEALCOR C YMCTOM HX PCANbHON MeoMeTPHH, B TOM MHCIE M W3IHOLEHHBIX,
PEICHA © HCNOMEIOBAHNEM noayanannTuaeckoro MED;

- panpaboTan APHHUIAALHO HOBLII penke ¢ ammugrpwmuu npodin-
NEM FOMOBKIL, EOTOPBIH MOIBOARET IHAYHTENBHO YMEHBLINTD YPOBEHL KOHTAKT-
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HBIX HAMPAREHN, @ Takse 001414 010HA NOBRILICHHON HINOCOCTORKOCTLIO NPH
paboTe B YCHIOBMAX FOPHODYIHOR OTPACTH.

Hayunog anavenne pafoThl JAKMIOMAETCA B DAIBNTHH KOHTAKTHON Mexa-
HHEH MAPL KONECo-Pefibe U1 YIeTa PealbHOM MeoMeTPHH BIANMOACTICTEYIOUIHE
npoduneii, gedopMUPORAHNA M NIHOCA PaBOMHX NOBEPXHOCTEN KOMEC M Peib-
COB, d TAKKE B PAIpaboTre METOMMK PUCUCTA M PELICHHH HOBBIX IAAY. OCHO-
BAHHEIX Ha npuMeneHun noayananutiueckoro MEKD, ana mecnepopanns ma-
NPA¥CHHO-0ePOPMHPOBAHHOID COCTOAHNA KONEC M PenbCoB, 9TO NOIBOMAET
YYECTE B COBOKYMHOCTE BOAICHCTRYIOIUNXY QAKTOPOR, 4 TAKKE MOMETHPORATE
HX KOHCTPYKUHHA.

Npak THYMecKoe IHAMCHNE PADOTE JAKTHOMACTCA B PAIPabOTRE HOBBIX MPO-
iwieii pafounx NOREPXHOCTER KOMEC AYMIEAPOR M TAFOBLIX arperartos, obna-
JAKIIHY TOBLIUEHHOR HIHOCOCTONKOCTEID, HOBOI® HHCTPYMENTE JUIH HATOTOB-
NEHHA W PEMOHTA KOMCCHRX Nap, paipadoTke HOBOR KOHCTPYKLUME KOMECH A1
MPOMBILITEHHOND TPAHCIOPTA, A TAKME ACHMMCTRHYHLIX PEILCOB, JA0ATOBRSY-
HOCTHR KOTOPLIX B yenosuax [OKos Ha 50% Beilne no cpaBHeHHIO €O CTARAAPT-
HBIMH,

FPeanurauma paborel, MHOrONCTHHE IKCNNYATAIMOHHEIE HCTILITAHHA Pad-
paboTauipx npodunel paloyns NoOBEPXHOCTEN KOs NOM PAYTHYHBIME BHOA-
MH TOABMAHOND COCTABA PEALCOROIT TPAHCIOPTH MOPHOPYIHEIN MPEANPHATHIT
MOKATAAH HX BRICORYID MHPERTHBHROCTE. X NpenMyliccTso no HIHOCOCTO-
KOCTH MO CPABHEHMIO €O CTAHJAPTHEIMM NpodmasMu oueHmubaeTcl ot 20 ao
15075, Tax xak pag TPAHCNOPTHEIX CPEACTs uMeeT Brixoa Ha nytH MIIC, G
PEMEH BONPOC IKCAMYVATALMH VEAJAHHBIX PaipaboToR B HA MAFHCTPANEHOM
TpancnopTe, roe Qe THBHOCTE IKCIAyaTawmny Oulna Takse seicoka. B na-
CTOANIEE BpeMA PaspaloTkH paspeilicHel K NOBCEMECTHON IKCTIAYATALMN Pas-
NHYHLIMH HODMATHBEHRIMHA JOKYMEHTAMH M PELIASTCH BONMPOC O BEMKOYEHHH
npoduicit B paipabaTBacMble CTARIAPTH YEPanus n Poccuu,

Brinn paspaboTansl KONUPE! IR BCEX THIOE KOJECOTOKAPHBIX CTAHKOR
OTENECTRCHHOMD M 3apy0esHore NpoMIBoNCcTBY, KOTOPRIE HCNONBIYIOTCA Hi
TeppuTopHK crpad CHI, a Takwe nossie dpeis ang crankon KH-20, koTopeie
NOIBOINAN NPOBOANTE 00patoTry padouix NOBEPXHOCTEH KOIEC HA KOMIUICKC-
HO-KPHBOTHHEHBIE NpodHnn, 2w paspaborkl enocolCTROBANN MACCOBOMY
BHEIPEHNID NPodHaci B MPOXIBOACTRG FOPHOPYAHON OTPACIH.

B macrosuee ppema paipaloTki BHEAPEHD HA FOPHOPYOHMIX NPEANpia-
THAX YEpauHel # PoccHH, B MACTHOCTH Ha rOpHO-000TATHTENLHBIX KOMOHHATAX:
Opaxonukimesckosm, [lonrasckom, Muxaiinosckom, Kaukamapckom o paac
apyrux. PaspaboTen mupoko H:num:lymﬁ:n H Hd MAardcTPanbHOM Heleinoao-
PORHOM TPAMCIOPTE H PEALCOBOM TPAHCAOPTE METATYPIHYCCKHE APCANPHR-
i, wanpumep, Tpuasenposckoii, Koro-3ananmoi, Ouecckoil KeneIHoR nopo-
rax, page xeneamsix gopor Poccnn, xomGunatax "3anopoxcrams” u HTMEK,
JTBICEBEHCKOM METAUTYPIHICCKOM J4ABOIE.

ParpaGoTaHo npHHUMNBATEHG Hopoe Koneco koncTpykwin JMerH aua-
MerpoM (957 MM) 18 NPOMBIITEHHOND TPAHENOpTa, heno npoBeaeHo cpanne-

e i . o
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WHC YPOBHA HANPAKESHHOrO COCTOAMHA YKAJAHHOTO KOMOCA © MYMUIHMI MHPO-
BbIMI PAIPACOTKAMM, B PEIYILTATE WEro MOKAIAHO, 4To s xoneca [IMerH
YPOBCHE HANDAXEHHI B AHcKoBOi 0bmacT (HanGonee HarpyKeHHoH) TIPHMERHO
H 25% nume. DTO CTYRHT OCHOBO IR YTBEPAAESHHA, HTO ero WCUTYATALN-
OHHAA HAMICWHOCTE BLILE B CPABHEHHH € AHATOTAMH M 9TO NOATBEPINAM €ro
NPOMBIIEHHEE HCNBITAHHE, B 4acTHOCTH, AOKA3AHO, 9T0 QONMOBEYHOCTL KO-
aec [AMetH ot 2.5 10 3 pa3 suie o CPARHEHHIO CO CTARITAPTHBIMH KOTECAMN,
OmbiTHas napThs Takux konec B komwvectse S000 wr. npokarama OAO
"Huxnennenposcenii TpyGonporaTheiii 1ason” W nocrasnesa IKCITYaTa-
e Ha MO,

Pa3pafoTana NpUHOMNBATEHO HOBAA KOHCTPYKUMA Penbca © ACHMMET-
prunEM npoduiem ronopki. Jng HICOTORNCHNS TAKHX PILCOB NPpOBENEH BECH
KOMIUIEKE NPOEKTHEIX paboT ot paspaborsn KO w TY mo kamuiponrkn, Ha
koMOMRaTe "Azopctann” Guna Npokatana ONBITHAY napTHa penkcos P65SA, ko-
TOPAs MPOLLTE VCNEIUHbIE NPOMBILITEHHBIE HCBITAHKA B yonosxayx Muxaiinos-
ckoro FOKa. Ee npenmymecTso no J0NroBedHOCTH NO CPABHCHHIO CO CTAH-
BAPTHEIMH penkcamu P65 Toro we nponssoacrsa aoctirano 50% npu IKCIUTYA-
THIUMH B FPYICIGITIPAKEHHBIX YHACTRAN, B HacTORINee BpeMs YKAIAHHLIE PEMbCLI
MPOXOAAT IKCINYATAUHOHHBIE HCMBITAHHA TAKAKE H HA MAIHCTPANEHOM Kemes-
HOAOPOKHOM TPAHCNOPTE.

TexHon0rna BOCCTAHOBHTENEHOD PEMOHTA PEILCOB CIPOFAHNEM HA CTAH-
kax HC-42 nossonser npouiiTs Cpok IKCIUTYATALIMK PENLCOB TOYTH BABOE. D10
BOIMOKHO © MCOONBIOBAHHEM PaIpaBoOTaHMEIX ABTOPOM HOBRIX MpodMned cTa-
POTOIHLIX PEIBCOB. [LN8 5TOr0 CNPOSKTHPOBAH HOBEI TREPIOCNMABHLI pexy-
LLHEA HHCTPYMERT I TEXHOMOTHH €00 MPOHIBOACTBA.

PaspaGoren sHeapensl B NPOHIBOACTBO HA TOPHODPYAHBIX NPEANPHATHAX
Yepanuer n Poccui, a TAK®e MarucTpansHoM NPOMBIIICHHOM #KETeIHOan-
posHoM Tpakcnopte. Mx sddextusrocT ouennsacres B o6seme Gonee § s,
py6. B rog e uenax 1991 r, :

AnpoGaina paGorer. OcHobiisie noNoxeHHa paboThl AONOKeHB, 06CYX-
AeHB! M OOGPEHB! HA HAVIHO-TEXHHYLCKHX CORETAY H komternax MITC COCP u
Munuepser CCCP w YCCP p 1987-1991 rr, HAYVHHO-TEXHHYCCKHX COBETAX
"Vrpsanisuuui® 8 1992-1996 ror., HayaHO-MPOHIBOACTBEHHOM COBEIIANHH KOH-
copumyma "Metannypripancsam” B 1992 r, (r.Kagkanap), Penbcopbix KoMHc-
cax CCCP n CHI® 1990 - 1995 rr., Mesxaynapoamoii  koudepenimm
"COMPRAIL-96" 8 Bepanwe, Mexaynapoasolt KoupepeHian Mo KOMECHBIM
napam B 1995 r. (r. Kavosuue, [Monemwa), Mexaynapoanoili xondepenimm
“HanococTofikocTs Mawmn® B 1994 r. (r.Bpanck), 9 MexayHapoanoi komde-
penunn “IpoSnemMm Mexannkn KeneIHOAOPORHOTO TpaMcnopta® & 1996 r.
(r./lnenponerposck), Mexaynaponsom cuMnolnyMe no TPHEOTOrHH GpPHKIH-
OHHbIX Marepuanos B 1991 r. (r.fipocnasns), Mexaynapoanoil kondepenimn
no konecHsiM mapam B 1991 r. (r.Ocrpasa, YCCP), Beecowaubix. nayuno-

TexHHuecknX konepentpsy "TIoBLIIENNE JOANOBEMHOCTH H HANSKHOCTH Ma-
wiH u npuGopos” B 1981 r. (r.KyiiGenues), "Tpenne i HIHAIHBAHHE KOMIOIH-
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umonnsix Mateppanos” B 1982 r. (r.lomens). 8 Beecowdnoii koHdepeHiny
"MeTOor H CPENCTE TEHIOMETPHH 1 HX NPHMEHEHIE B HAPOAHOM X0MRACTBE” B
1983 r. (r.Cecpanosck), 13 BoecowaHoil Kondepenunn no TEOPHH NIACTHH W
obonouex 8 1983 r. (r.Tananu), 2 Beecowosnoi kondepenunn "TpuboTexnuka -
mMamHocTpperno” B 1983 r. (r0lywnno-na-Oxe), "Meroas W CpeacTsa anar-
HOCTHPOBAHIA TEXHHYECKHX CPEICTE KEAEIHMIOPOAHOrO TPpanenopTa” B 1989 1.
(r.Omck), "UncneHnsie METoasl PELICHHA 34044 CTPONTENLHONR MEXAHMKN, TEO-
PHH YAPYTOCTH B maacTHunocTH” B 1989 r. (r. Bonrorpan), "MaTemaTiueckoe 1
MauntHHoe Moaenuposanne” n 1991 r. (r.Bopones), "Tpolnemer Gesonacnocry
HENEIMOAOPOAHOrO  Tpavenopra® s 1991 . (r.Cesacronons), "Hinoco-
cToNKocTe Maumk" B 1991 r. (r.Gpasck), pecnyOAMEAHCKHA M PETHOHATBHLIX
HAYIHO-TEXHHUSCKNX KOHPePEHINAK, CEMUHAPAX M WKONAX "CoBpeMEHHBIC ME-
TO/IBI HEPAIPYIEOIIETO KOHTPOIA H HX MCTPOAOr uyeckoe obecneuerne™ B 1936
r. (r.Verunos), "Teopna i NpaKTHKA HAIEKHOCTH W KAMECTRO HIETHI MALIHHO-
CTpoMTeABHBIE npeanpuatuit” 8 1990 r. (r.KpaMaTopck), WKONE NEPEIoRoro
oneita U1 MIIC & 1990 r. (r.Kpacnoydumck), Beepoccuilckoll wkone
" pcenHBIe METOMB MEXARMKN CUTomHoi cpeim”™ 8 1992 r. (r. AGpay-liopco),
Beepoceniickoll WKOAE NOKOMOTHRHOrO XodaiicTea B 1995 r. (rr.Exatepunbypr,
Hembanck), auictaske "MMenemmoaopoxneii Tpancnopr Yepanne 96°, Meany-
Hapoanoii koudepenumnn “Texvonoriyeckoe odecneucHne paGorocnocobHoCTI
FIETANE MALIHI, MEXAHHIMOR W HCTPYMenTa” B 1997 . (r. Kues).

OyGaukaipn. OcHobHoe coacpwanne amccepraunn onybankorano:n |
sonorpadi, 1B cTathax B KypHanax, 5 CTATLAX B HAYYHO-TEMATHULCKHA :ﬁ»ﬂd;!_-
HHEAX, 4 CTATLAX B TPYJAX MEKIYHAPOAHLIX KOHpeponnmi, | ACnoHnpoBaHHON
pyKomicH 1 10 ABTOPCARN CRHASTEILCTEAX H NATCHTAK, BCero B 39 nayunsix pa-
Gotax, a Takxe B 30 Teamcax ACKAAA0E HE KOHDEPeHLUNAX i AEMOHHPOBIHNBX
PYKOMHUCAN, HE BOLIEAWHN B NPWEATAEMEIIL CIHCOK TPYIO08.

Obpew pabore, Jncceprannoniad paboTa COCTOHT N3 BREAEHNH, T rnas,
JAKMIOUEHHA, CIHCKA THTEPATYPR 13 224 manMeHoBanmii, coepRnTIE cTpanmu,
B TOM upene 95 pucynkos, 12 taGmn. TTpunoKenns cONCp®aT AOKYMCHTH,
NOATEEPAIALING BHEAPCHHE PEIYILTATOR PadoThi.

MBI T i HAYUH i ;s

Teopernueckine HCCASAOBINHA W IKCIIYATAUMOHHEIE WCIBITAHUA, BOWEL-
WIHE B IHCCEPTALMOHIYI PaBoTy, BHNOAHEHE ABTOPOM COBMECTHO © COTPYANK-
kamu FMerAY, JIFY, HM3 u apyrax oprasyiauMil npy aKTHBHoM YEcTi an-
TOPA HAH MO erd PYROBOACTROM. Peaynstarel onyGAMKOBANK B COMBTOPCTEE ©
numu. OGoBwenne pesyibTatos palioT NPOBEACHD ABTOPOM CAMOCTORTEILHO.
OCHOBHBIE HACH PAGOTE M METOIHMEKA X NPOBEACHHA NPHHALICHAT dABTOPY.

ABTOP CHHTAET CBONM JI0NTOM BWIPa3HTh TyGOKYK NPHINATEIBHOCTE -
peayiowemy xadenpoit npuknaanofl mexawnkn, npodeccopy B.I1. Ecaynosy,
Kﬂ'l'ﬂpbirl A KAYECTRE HAYUHOD KOHCY/ILTAHTA OKA3UT HCOUEHHMYH) NOMOLE
NpH NOAFOTOBKE AMCCCPTHIIM,

]
OCHOBHOE COAEPAAHHE PAROTLI

CrpyErypa paforsl. B coOTRETCTBHK C NOCTARTEHHON LEALID HOCTeI0Ba-
HHI B THCCEPTALNM PCLICHB TPH OGCHOBHBIC TAYH: i) NPOREASHD MATEMATHYE-
CKOE MOJSNHPOBAHME KOHTAKTHOND BRMMOICHCTEMA B Nape Koalo-pense; 6)
OMPEALIEHO HAMPAKEHHO-1eDOPMHPOBAHHOE COCTORHNME UENBHOKATAHMY KOEC;
B) NPOBEICH AHATIMI HANPAAENHOD COCTORHMA PEILCOB, THM DCHOBHBIM 13/14-
YaM NOJYMHEHE! KOHCTPYKTOPCKHE, TEXHOMOTHYSCKHE H IKCIUIVATALHOHHEIE 3¢-
NEKTEl PadoTsl, KOTOPLIE PACCMOTPEHB B 1-4 FIABAX ANA NepBoi 3amadn; 5 u 6
FAABAX JUTA BTOPON 3afaun W B T riase s TPETRe 3anatu.

Bo meegenpn naerca o0uwas XapakTepucTHRE paboTel, ONpeAcifercs e
HETYANLHOCTE, UETE I OCHORHBIE NONOMEHIN, BRIHOCHMBIC HE JANTY,

B NEPROTE [ITABE “AHAIHI KOHTAKTHOIO BIAMMOSRHCTRNS MApEl KOMECo-
PENBC € YHETOM KOHCTPYKTHBHBIX M JKCIUTYATAUMOHHBIX OcobeHHOCTel penpco-
poro Tpancnopta NORos" ormedeno JOCTATOMHO CIOKHOC NOAOKCHWE, C10-
HMBLICECH © MINOCOM FPEOHEl KONECHBIX NAp K DOKOBLIX NOREPXHOCTEN PElkeon
Hil TPAHCNOPTE FOPHOPYAHON OTPACAN, 4TO JenacT npodneMy NoBLIUeHHS 100-
TORCYHOCTH TPAHCIOPTHEIX ArPeraTtos akTyaneHol. buin nposeaed ananns pas-
JMUMHBIX BHEUHUX IKCTUIVATALMOHHLIX DEKTOPOB, OKATLIBAKIINY BAMAHHE Wi
HIHOC, ¥ PACCMOTPEHB! PA3INHLIC duandccEne 3QPes el NPOHCXOAANLNE B 30HE
wkonTakTa. K nx MHCTY NpEEae BCErO HEOOXOMNMO OTHECTH FEOMETPHYCCKOE
ckonsaenne. Janneii sdifert olycnonic TeM, 4TO NPH NPOXOXKACHHH Konec-
HOit Napoil KpHROT HapyXHOe KONeco A0NMHO NPoiiTh GOMbLICE PUCCTOAHHE HeM
BHYTPEHHCE, OOHAKO KOMCCA HACAMEHB Ha oCcH €3 BOIMOKHOCTH OTHOCHTENS-
HOTO MPOBOPOTA (NOCASIHNE Pa3IpadoTE NO COCTABHON KONECHON Nape Noka He
HALT IHPOKOTO NPHMEHCHHR). ITa PATHHILA NPOXOAHMBIX PACCTORHUE MORKET
ObITE KOMIOCHCHPOBAHE 3 CYCT KOHHMHOCTH padodMx NMOBEPRXHOCTEN KOMEC.
Aneck WO LATeE NOHMMIEM NOA 30HOH KOHTAKTA OTAENbHYK KOHTAKTHYW OO-
Aacte. Jna peansnwx npoduined paGounx nosepxuocTeil KONec W Penkcop of-
HOH NAPB ROMECO-PLALE MOKET ObITh PLaivIoBad cny4dail aubo OEHOIOHHOTO
KOHTakT#, AnGo Apyxsonnoro. (uesijiHo, YT0 NOCTOAHHO BRIAEPHATE TAKYIO
YCTHHOBKY KOMECHOM NApLl HEBOIMOKHO, BOIEICTEHE 4ero (o He BHYTPEHHEM
penbee, NHGO HA HAPYHHOM OyAET MMETh MECTO OTHOCHTENLHOS NpOAoIsEHOE
NpockwibisBanne. HanpuMep, And HApYyXHOrO penkci ero BeNHMHHA Bipd-

#AeTes opaynod
rr.=5[l+f'—]-l ; )
[ R

g HEOBXOANMO IHUTE Too Ty = MOKAIBHBIE PAUIHYCB] KONECA B HAYMATIBHEIX TOY-
Kil% KOHTAKTA VIS HAPY #HOTO H BHYTPCHHETO PENBCOR, COOTBETCTBEHHD. B npu-
BEIEHHEIX BRpAReHHax R - AUy KpyroBoi kpueoi, 25 - wmpiia koned. Be-
AMMHHBL £, 5, ONPEACTRIOTCA O0BIMHG NO HEPTERAM, Y10 N4 NPOBEISHHA MaTe-
MATHHECKOTD MOACTHPOBAHUA BIANMOACHCTBNA KOMECA H PeNbca ¢ peantHOH
reoMeTpiell pafiouux NoBepXHOCTER HENPUEMIEMD.



1

Pacemorpim HanbBonee cnosusiil cnyuail, KOrja JaHHBIE NOBEPXHOCTH
HMEKT HIHOWEHHYI0 DOopMY, NP 3T0M OHM 3AJAKTCH HHCICHHO, HANpHMEp,
y,= fx), i=Lo.,m. Janioe BHpa#eHNe NPHBEIEHO IR HAPYKHOIO
pensca, YTobel HARTH HAYATBHYID TOUKY KOHTAKTA HAPYEHOA Napsl Koaeco-
penke, ANA BEEX SOMYCTHMBIX § HEOGXOAMMO MUHHMHINPOBATH

hy(x,) = %[in["ju}‘ Fy (%, H"‘ an{-",«} —fl(x) o0 D

[HE X; S X; S X, NPHYEM HHIEKE J MOmeT mIMeHATHCH o7 | no m - KO-

YECTRA VINOR HHTepnonauuu npoduns woneca, YucaewHnoe saganue nmpodmng
PENECA YHHTEIBANO BOIBLIIEHHE HAPYEHOID PEILCA B KPUBOH, ero MOOyEIoHKY,
BEAHYMHHY YOPYrOoro OTHEATHA NMPH MPOXOEICHHHA COCTABA, 4 TAKKC NMOMEPEIHOC
CMELTEHIE KONSCHON NapLl.

Clmlc,aunuﬁ BEILIE TOAX00 Onin PEANNIOBAH B BHAZ BRIMHCITHTENEHRIX
nporpass gna [T3BM n wenonksosanca a8 npockTHpoBaHHA pabouns npodm-
neil Konec W penbeos, O ero NnOMOmBI TEOPeTHIECKH MOMHO OLUTo HailTH mo-
MHMO BETHYHHB! NPOCKANTLIMBAHHA, PEUBHBIC JODOKKH KdTaHHUT T8 mmm‘t
JUMAHHONR Napel KOneco-pense. B kavecTae npusepa Ha puc, | mokaaHa asH-
CHMOCTE OTHOCHTENEHOD n[m,mmmnm I'[pm:‘KH]'Ih']LtEH.IHT! ]? OT BETHYHHEB
cMetmenus konecHodl napw A, [padmkn nomyvenw 478 KPHEBIX PagiycoM
R =400 w, npuyes COAGWHAR THHES COOTRCTCTRYET HOBOMY CTAMIAPTY WIHPH-
HEl KOTen (25 =1520 sm), NVHKTHP - CTAPOMY cTandapTy(2s =1535 mm). Kax
BIIHO W rpafiHKoB, OHW RBNAIOTCE NOJOOHEIMI, 9TO ONPEIEIReTCR NpoduIaMi
BXAMMOICHCTBYIOMIME hofleca 0 penkea, CsMeuenne ckavka Ha rpaduke mA) Ha
7,5 MM BAPABO IR CTAPOro CTaHAapTa o0BACHAETCH Ha |5 MM OOnBweR wmpn-

Hoit komen. [Tpu sTom rpagmr g{A) nepeceract ock adouice npy csemernn =9
MM, ]
Hecnenosanye NPoCKaTbIbIBAHKHA KONEC NOKATN0, 4T0 VIR CPEIHHX Mno-
NOKEHHA KOMECHON Mapel, T.€. TAKHX, KOTJA OTCYTCTBYET rpefHeBOC KACAHHE,
BEMHYHHA OTHOCHTENRHOMO NPOAOIEHOTD NPOCKANLILIBIHNA HCBEINKL, H,B03-
MOMHO, TPH CYXHX H YHCTHE Palouis NOREPXHOCTAY KOMEC M PELCOR BCE OFPa-
HHYHIOCh OBl MEKPOCKOIL®EHUEM, OGYCNOBNCHHBIM KPHIToM. OIHAKS, B KPHBBIX
KOMecHAR NMapa o0 YHO NPHEATA K KAK0i-TnGo penncopoii HUTH, Yalle Beero
Hapy®RHOo#l. Benmwunea NpockantILiBAHKA TPH JTOM HI NOPAAOK BRILE, MTO B
CBOKY OMEPENL CYIMECTREHHD BJIMACT Hd MHTCHCHMBHOCTE MiH0CA. TTpn suasumn
KOMECHBIX MAP B NPAMLIX HWIH NOJOCHY KPUBLIX TAKKE NOCTOAHHD NPOHCXOINT
KOHTAKT rpedHei ¢ GokoBoi rpanbio pénscos. Benmunma KOHTAKTHMX Hanpa-
. WEHMIl MPH ITOM JOCTHIEET IACTHYECKOND YDOBHA, MTO TaKKe cnocoGeTByeT
wiHocy, Tagum obpalom, npu I'IDD'BHTH.[.IDBHHHH HOBLIX MPOHaei KOTes 0 k-
coB HeoBxoanmo, uTolel NPH PRICKANHN KOMECHRIX M BETIMHH OTHOCHTENE-
HOTO NPOAOIEHOID MPOCKANLILIBAHNE MEXIY NOBCPXHOCTAMM PaspaloTanHoi

i
napu Obna MansManeHoit. Kpose toro, kak G010 oTMeueno panee, HeoOXomM-
MO TAKKE MHHHMIIHPOBATE YPOBEHE KOHTAKTHEIX HANPAKEHHIT,

=10
7}- - y gl
2
/ 7 Puc. 1. 3aBnciMocTs 0T-
b ,"f ' HOCHTEAEHOTO NPOADJIL-
er .I | HOTO NPOCKANbLIMBAHHA OT
! ! CMELEHHA KOMECHOI napsi
[ [ JUTH CTAHEAPTHOIO KoJeca
Ik | !
I I
| :
o i L :":Z""I"' J'i.r:.ii_i._.ér"'m
b—%3 0.8 i.4 .8

AR MX AHANHIA HCNONBIOBATCH KBaIMrepuesckdii nmoaxom. Byaem cum-
TadTh, 4T0 YOANOCH HAATH GYHEUHOHATBHYIO JABHCHMOCTE ¥ = r, — f(x), KoTO-
PiA OTPARACT PCaibHLI NPpodMbL KOMecd B KOOPOHHATHON miockocTh X0V,
HAXOAALEACA B PALIATEHOM CEMEHHH KOMECA, FAE Fy - MAKCHMANBHENT pagnyc
koneca no rpebmwo. HenpeprinHan GyHKUHOHANEHAR JABHCHMOCTE NPEANOIATA-
ET, YTO JAMAETC Kakoi-1nbo cnocod MHTEPNOTMPOBAHNA MUCTCHHOrO Nped-
CTABTCHHA KPHBOG, B 4ACTHOCTH, HOMOALIOBAINCE Ciutaiuel. Toraa pammyc-
BEKTOP, NPOBEACHHEI B MPOMIBOIRHYID TOMKY HA NOBEPXHOCTH Koneca, Oyaer
HMETE B :

eon L]

(rm —f}casi
= il St (3)

=
n
e -

(ra = f)sin =

roe § - IAMHA ﬂ,}'rl[ ana T\EH}’LI.[EI_I TOYKH, OTCYHTHIBACMAR 10 Dﬂpyﬂ:ﬂm‘ﬁl MAK-
CHMANBHOrO pagnyea oT nuockoctn XOV. Taknm ofpazom, ssipaxenne (3) -
MAPAMETPHYMECKDE J4AAHHE MOBEPXHOCTH KATAHWA koneca, Torma, ® cooT-
BETCTBHH € MOMOMeHHAMH JHhepen HATEHON MeOMETPHM, ANA HANOKIEHHA B
KAKOI-THGO TOUKE €€ rmaBHLil Kpusiin &, WeoDXOHMO PEIinTS XAPAKTEPH-
CTHHECKOE }'pHBHL‘.‘HI“:. cllll'l'i'lt.':.l-l,, HTO HAYANEHEIE TOYKH KOHTAKTA Hzlﬁ.[ll,‘.'l-li.l L]
METOAMKE, OMHCANHOR Baine, Torna B HEX MOrYT ObiTh ONPEAENCHBl THaBHbIC
KPHBHIHBD M Haimena ux cymma. C menonkiosanses Teopu Depua MoryT Oeime
HAILIEHB] NONYOCH KOHTAKTHBIX UIHICOB, d THKKE MAKCHMANBHBIE HOPMANbHbIE
KOHTAKTHBIC HANPAMEHNA. OTMETHM, YTO B HHKCHEPHBIX DACHETAX € YHETOM TO-
ro, 970 KOMppHUMEHT TPEHHA MEXAY PCANEHBIMH NOBEPXHOCTAMH KOMECA W
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PeNbCA HEBRICOK, OCONCHHO [UIH MOKPLIX PEILCOB, BEMMMHON KACATENbHBIX HA-
MpARAeHil NpH CROBOAHOM KaUeHHH KOS MOKHO npeneipeys,

OMcAHHBI BBILE MOAXOA CIPABSUIHME, CCTH KOHTAKTHAR 30HA TOKANHIO-
BAHA B PAlOME KPYra KaTauna komeca. OIHAKO B MpOLEcee BHIRHNA KOMECHOH
NAPL PCATHIVETCA CTYYAl "ABYXTONCUHOTS" HAN, BEPHES, JBYXIOHHOTO KOHTAK-
ta. [Tpeanonowis, ¥TO aHATMIMDYA QHCKPETHBIN paa pacctoaunit ki, no gop-
Myzie (2), MOWHO HailTH 1A JoKaAbHbIX MuHisyya B, (x,) n b (X, ), xoTopbie
GYAVT COOTRETCTBOBATE HAMANBHBIM TOMKAM KOHTAKTA palounx nosepxHocTed
KoOneca W peabea. Oama uy Hux OyAeT pacnoIoXeHa B 30He BRKpPY#KH rpelus,
OpPY¥rad - Ha NOBCPXHOCTH KaTauua. [peanonosuy Takse, 470 B Nepsoi 3one
aeficraver sepiukanenas cuna B < P,rae P - cymMapnan pepTHKAIBHAS CHAA,
AcicTeviomas  Ha  Koneco, Bo  sropoll 3oMe BEPTHKAILHAA CHIA  paBiHa
P, = P - F. HopsmanbHas K NOBEPIHOCTH CHIA JUTA § 30HLI BLIMHCIAACTCR MO

tpopryne:

A
Nl.zﬁ-u|+l:?;.}f i 4)

FiE NPponIBoIHAR g HAXCIHTCA B COOTRETCTEYIONIEH | KOHTAKTHON Tovke. M-

noe3va Teopio Depua, onpeaenses HOPMANBHEIC COIMKEHHA NOBEPXHOCTEH B
KOHTaKTHBIX Jomax &,. HeoGxoammo, 4Toldel BEpTHKANLHBE CONHMKeHHA no-

ll:p!l!ﬂt‘ft“, € YUCTOM HX PACCTORHHA 10 B'!ill-lq\lﬂ..ll.'ﬁfrﬂ-il:ll. DOBIIH PABHLL T. €
i IIE'1I

Tﬂ_? + 'ﬁml = —'#? =+ '&ml . (Sj
e (2) (¥
o VL

\ |

CooTHOWEHHE ij} ABMHCTCH ONPEIENAINM T8 OPradn3Iaineg MTepeain-
OHHOTO NMONCKA CHIT .P‘ o il IHAMMT BCCK JIPYIHX MAPAMCTPOB, MOIBOMAKIHL OLC-

HHTE HATHYHE, PACMONOKEHHE H PEIMEDPH! KA #1060 KOHTAKTHOH J0HEI, § TaK#Ke
BRIMHCAHTD BETHYHHY KOHTAKTHEIA HANPAACHHI,

Takum obpasom, COBOKYMHOCTE PUCHETHEIX I JKCTIEPHMENTANLHBIN pelle-
HHi, ANTOPHTMOB, NPOrPAMM B METOIHK NOIBOANIE coraaTs 3hdexTnanwii an-
napar A8 HCCACAOBAHHA KOHTARTHOIO BIAMMOIEHCTEHA MNdpbl KOMCCO-Peibe.
Haruwit annapat Guifl HCAONLIORAH NA AHANHIA KOHCTPYKUHE KONGE W peib-
COB, MCNOJIBIVEMBIX Ha TPAHCIOPTE FOPHO - oBoraTuTensHex kombnnaron. Tpu
FTOM YUHTHIBATHCE PEANBHEIE HATPYIKH H YUIOBHA IKCrmyaTauun, Paccsarpu-
* BAAACH PEANEHAN MEOMECTPHA HOBBIX KOICC M PEILCOB, 4 TAKEE CHUMATHCE Npo-
HHAOTPAMME] HIHOWEHHEIX, OUeBHIHD, YTO YCIOBHA IKCIIYATAIHH TPAHCTIOP-
Ta TOPHOPYIROH OTPACIH HMET CBOH 0CODCHHOCTH, JaKIKMAIILHCCH B OTHO-
CHTENRHO GOMBILNE, N0 CPABHEHHIG C MATHCTPAILHEIM TRAHCAOPTOM OCEBLIX Ha-
FPYIKaX H MEHLIIHX CKOPOCTAX OBHMKCHHA, IHAMHTENLHON JANBIICHHOCTH PElk-

»
'
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COBLIX HUTEN, UTO BIHACT Ha ADPATHBHEIT WIHOC PACCMATPHBAEMON napel, Ha-
JHYMHE IHAUMTEIEHEIX YENOHOB MyTH W GONBIIOND KOMMYECTBA KPHBBIX MATOTO
PATMYCA W OTHOCHTEIRHO MAOXOM COMEP®AHHMH NyTH Mo cpasnenwmo ¢ MINC,
YiazaHuusie AKTOPE OKAILIBAIOT OTPHLATENBHOS BAHAHHE HA WHOC KOJEC M
penLcon M OLUTH YUTEHE! MPH aHATHIC PaGoTs! PEILHEIX KOHCTPVELNG, A TaKKe
npH paspaloTRe HOBBIX KORCTPYRWNIT KOJEC H PENLCOB, MTO PACCMUTPHBACTCA B
JATLHCHILHX CIaBax.

Bo propoii rnape "Paspadorsa npodmmeii paboynx nosepxmocTeit konec
FOPHEIX MawpH, o0ecnequBuonns NOBLIICHHE HX WINOCOCTOHKOCTH™ Obita
PEIICHA JAMAYE KOHTAKTHOTO BHIMMOICHCTBHA B NAPE KONECO-PEiLC NPH HANH-
YHH HCHYICBLX YTIROB HaderaHus, B venoBHAX MATHCTPASLHOTO TPAHCNOPTA B
KA4ECTBE MEPROMD NPHOMHACHHE MOKeT OMTE HCNOABIOBAH NOAXO], PACCMOT-
peHHBIT B npeIpayulei raase npu yrnax Haberanna pasueix nymo. Qan yeno-
BRI mpl!ﬂp}'ﬂ,ﬂﬁﬁ OTPACTN, NPH HATHIHH GONLIIOrS KOMHYSCTBA KPHBBIX Ma-
0re paauyen, GonBIMX 3I0POR MCAIY KOACCHOI napoil i koneedl, prMceIpa-
HHC KOMECHEIX MAR OCYIICCTRIACTCA NPH IHAYHTENEHLIX YTTaX Haleranmn.

Myeth ABYXIOHEBIT CAYMAT KOHTAKTHONS BIANMONSACTRIA HMEET MECTO
npat yroe waderanua @ . [Tpn oM rpednceas KOHTAKTHAR J0Ma (1oma B) umeer
OTHOCHTENLHO LCHTPAIBLHON 30HL1 (30HA A) cMeutenne wnn "aber” &. Hasect-
HO, 4TO OAMUM 03 HANDONSE CYIECTREHHLIY DAKTOPOB, BIIMAICIMY Hil HIHOC
rpedueil konec n GokoROi HIHOC pPelbkCoB, ABNACTCA Hanpapaaiouee Gokomoe
VCIHE, KOTOPOE NepeaaeTes Ha rpedens koneca oT penkca. Bennuuna yrna wa-
Geranms oDyCIOBIEHL JAI0POM B KONee NpH HeHIHOUCHHDH KonecHoll nape, W3-
Hocamu rpebueii konec, aehopMauraMy ynpyrux aiesmedTos B Gykcax u ap. 3a-
Ger b 3onel B OTHOCHTEIEHO MIHOBCHHOM OCH BPALEHHE KOIECA ONPeIenieTea
no gopsyne

b=(r+Nanagtant (]
rig Fo- pUEHYC KOMecd, [ - paccTOAHNE OT YPOBHA MONOBKH PENBCE 00 TOYKH
Mpu*ATHA TpelHa K penecy, T - yron waknona paGoveii nosepxinocTin rpelin k
TOPHICHTY. OuepnanG, ¥To TEOPETHYCCKOC HAXOWACHNE BENHYHHED b - pocra-
TOMHO CITORHAT MATEMATHHECKAN JA0AYH 118 KONeC, MMEOLHE KPHBOMHHETHYIO
dhopmy ebparyiomeii nosepxnocT. Mexay Tem, wsmenno oT 3alera 3aBucHT
PACHONO®SHIE I0HL KOHTAETA B, & IHAYHT BLINYHHA HANPABISILLETD YOI

M OHIHOC rpedkeli, koTopuiil onpenenseTca IHeprucii AT, pacxonyowencs Ha
Tpenne B 30Ke B npi noBopoTe Konecd BOKPYT ET0 MPHOREHNON OCH HA YION
A" = fOhycorg (7
rae @ - HINPABIRIDHLES YCHIHE, ;
Takim oGpaion, MATEMATHHECKH JAG4Y4 NPOCKTHPOBAHIA pabouux npo-
dupneli PeIbCoB 1 KOEC MOMET COCTORTL B MHHHMHIALMA GyHKUHOHAE A", Ta
KK DM JAJAHHBIY YEIX Ha0eranny @ w yrie nosopotda Koaecd ¥, obBaHO

npHAHMAespM pasneist |, A' 3assncnt ot dynkunii @ u b, kotopeie onpene-
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NAWTCA PALOM PAKTOPOB N, NPeKIe BCEro, recMeTpied npodwned pIaumoed-
CTBYIOUIK KONEC H PETLCOB,

Janaua HAXOWICHHA KOHTAKTHLIX 3060 A 1 B npn Henynessix yraax Habe-
FAHMA ABMAETCA NMPOCTPAHCTBEHHOIN (CYMCCTBCHHO TPEXMEPHOH) KOHTAKTHOI
sanaveii. [na ee peweHns NpoNIRCIIOCH NAPAMCTPHYECKOE JaTAHKE NOBCPX-
HOCTH KOUIECA © YUETOM €ro peantnodt reoserpiont, [Ipi 3ToM nPoHIBOANMACE CC
ANNPOKCHMALMA KyOnqecsknsy cnnainasi, AHKIOTHYND Ja04BANACE NOBEPX-
HOCTE PenLca. YUMTLIBAINCE NOAYKIOHKE PENLCOB, PCATEHAA WHPHHE KOJICH ©
yueToM GOKOBOIro HIHOCH PCBLCOB M HX YIPYIOro oTKaTHE. B MaTeMaTHieckoM
nnane Guino HeodxooHMo HaiiTi PACCTOAHNE 110 BEPTHUKATH WK BHCOTY A TOY-
kn TP Y.Z) npuuaanesaei NoRepruocTi KONeca, 00 NOBepXHOCTH Peibea,
Ouermano, 10 A Gyaer 3aBHCETE OT MAPAMETPOBR NOBEPXHOCTH KOMECH, T.c.
b= h(x*, p). HeoBxommo MummHMIBHPOBATE A HA MHOMECTBE JOMYCTHMIX
IaueHil 1A Beex x° W @. B ToM cnymae, e hyHKUWHA H HMEET 0N MMHN-

MYM, COOTBETCTRYIOWNE MY THAYCHUA NAPAMETPOB X° o @ CNpeJensioT Koop-
itk X, ¥, Z TOUKH Hd NOBEPXHOCTH KOMCCH, KOTOPAA ABIAETCA HAMATLHOI
TOUKOH KOHTAKTA C NOBEPAHOCTEIO pensca i obpasver no Teopnn Nepua ueHTp
KOHTAKTHOrO utknca. Haxosumenne Beamumnel KOMTAKTHON o0NaCcT It slIKch-

MANbHLIX KOHTAKTHEIX HANDAKEHHIT AHATONINHO NPHBCICHHOMY B rmase |,

Ocobo pripenseTca cayuail, korda GyHKisS f HMeET 1B TOKATBHBIX MIHAMY-
Ma. [py sroM MomeT AnGo GuITe PEATHIORAN MRVXIOHNLIA KOHTAKT, Anbo BTO-
Paf 30HA KOHTEKTA HE BOIHHKHET, ANropuTs nomcka 300 A u B onwcan B roane
1. O7seTis, 4T0 Ero peaInIoBaTE MPOrPAMMED WHAHHTILHO CIOWHEE B CRRIN C
NPOCTPAHCTREHHBIM XAPAKTCPOM WLy, YR cHuey obbeMa BuMHCIcHuil Ha
NOPALOK WM CYMECTBCHHBIM YBEIHUCHIEM HeOOXOIUMON ONMepaTHRHON MAMATH,
OAHAKD NPHHUMAMANEHBIX OTAHYHA B nocTanoske ner., Haxowoenme salbera b,

AeRCTBYIOINX B KOMTAKTE Vouini u smeprun A ocyuiecTsnaeTcs asToMaTHYE:
CKH € NOCTORHHON BLIAYEH MPOMEKYTOUHEIK PEIVALTATOB Hal IKPAH CTUICE H
BBIMEPUHBAHHEM DACTONGAKEHHE KONTARTHBIX 30H. PRCYCTH NPOBOIMINCE TIPH

yrnax HaGieranus B ananatone 30° - 2% - pambonce KapaKTepHbix LA NPOMTPIH-
CnopTa.

B npolineme NOBLINEHHA AONTOBEMHOCTH KOASC # PENRCOR HA NPOMBILL-
NMEHHOM TPAHCNOPTE FOPHOPYAROH OTPACAH HEMATOBAKHOE THAYCHHE HMEeT 10-
MICAHHTENRHBI ACTICKT, KOTOPBIA KACHETCA KiK HENOCPEICTBEHHO Npolncmbl ni-
HOCA KOJET M PENbeoB, Tak H OSI0NACHOCTH JABMKCHHIA B LUE7IOM - 3TO BOnNpoc od
OCTPOKOHEYHOM HAKATE, AHAMHI TMTeDATYPHLIX HCTOMHHKOB NOKAAM, 4TO
II.HHHHﬁ BONPOC B ONEMOM HIYYEH JOCTATONMHO XOpowo, OOHAKD N8 Mo peileHHa
caenano ovens mMano. KpoMme Toro erseta Ha BONPOC, OMACEH M OCTPOKOHC-
HbIA HAKAT KAK TAKOBOH, HAM, TOYHEE, Kakne GOPMEI OCTPOKOHEUHOND HAKATA
MPEACTABASKITCA ONACHLIMA 1A GCIONACHOTTH JIBHACHHA; HE JAHHBIE MOMEHT
HET. B sochMMAECATHIE MOL Takol B AheKTOB KOMCC, KAK OCTPOKOHEIH B
yaxar Boolue Db HCKAKMEH W3 CMCKa GpakyeMeIx aedesTos,
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JA  HCCNEIOBAHHA KOMTAKTHOrO BIANMONCICTBHA KOJCC M PEIbCOB,
HMEDUINY PEUTLHEIE MPOQHTIN KATAHHA, B TOM SHCTE i © OCTPOKONCUHBIM Hika-
Tom, Grna paipalotada coeayviouras seroanka. [pn nomom npodmnorpuda
CHHMATHCE PelbHBIC II]]DﬂJIf:]I-! KQUIEC, PENLCOR, CTPEIOYHBIX MEPChI0B, KOTO-
PLIE HMEAH DATTNYHYID CTCMeHE H3Hoca padounx noeepxuocted. [pn nosoun
cRaHepa npoduinn Beomuancs B [T2BM, 3atem npoBoaMAAcE MATEMATHNCCKAR
o0padoTra BRCACHHON HHPOPMAWNN, NP KOTOPOR npodiiib NOKPBIBAICA Pery-
AApHOE CETKOIT, B YIIAX KOTOPOH NPOBOIMIACE WHTEPMOARUMA KVOHMECKIIMA
cnmaitnasi. [Tpi Mmoot CPpeacTs MaAnMHROR rpadikn NPOBOANIOCE TAKKE
CPABHCHHE OPHIMHATA € €ro MaTeMaTydMeckodll Konneil. Hapaay ¢ peansHbiMi
NpohHIAMI KOICC AHATMIMPOBATHCE MOAETEHBIC PO KONeC © HeJONYCTH-
MEIM DUCPTAMNEM ﬂpf}ﬁﬁlﬂlﬂ. Eﬂfl}pblﬁ HMET ONacHhe d}ﬂp:ib‘l: QCTPOKOHCYHOrO
HAKATA,

b npoReIcH AHANNT BCEX CHIL, ACTICTBYIOMMA HA KOMECHYIY MApPY B KBa-
FHCTATHEES, H ONPEICNedbl YCI0BHA, MOCTATOMHEIC AT NPEooTapaiicHis Cxoma
KOASCHOMN Napsl NpH NPOXORICHUN CTPEIOYHLIX MEPERONOE 1 APYINX YYACTKOB
nyTH. Onpeaetens onachsie Qopssl npodunei rpedHell KON NPH HAAHYHK
OCTPOKOHEMHOTO HAKATA M KPUTepHi ux pw0pakonku. B peiynetarte nposeaen-
HBIX Hecnenopar il Gua paipaboTad wabnod 498 BRIBPAKORKH NOKOMOTHBHEIX
KOs Mo OCTPOKGHEMHOMY HaKATY.

[Tposeaen ananmns cymecTsyoix npodumedl Kone i 1a OCHORAHHH MO-
AENHPOBIHHA KOHTHKTHONO BIAHMONSICTEMS B NAPE KOICco-pense paspaboTans
OCHOBHOM W pesmonTHel npodunn JMerH. B kavectse npusiepa Ha puc.2 npu-
BEACHBI PEIVILTATE KOMIBHTEPHOND MOJCIMPOBAHNE B nape Hobuit pensc P65 -

koaeeo ¢ apoduuiem AMerk mpu yriae HaDeramuna pasHosM 2°,

Pic. 2, Peaynbrarsl KOMNLIOTED-

i HOTO MOACTHPOBAHMA BIAHMO-
el neficTena B nape pease P65 -

' a I .: xoseco ¢ npodwnes IMerH J1B
g |

R T

Ecnu cpasHuTe PACNPeIeNetie KOHTAKTHEIX HANPAXREHHI B NPHBSIEHHOM
CAY4AE € BIANMOASACTEHEM B Mape penbe P65 - koneco ¢ npodunes NOCT 9036-
B8, TO 306Ch XAPAKTED PACPEALTEHHA KOHTAKTHBIX J0H CYIIECTBCHHO MEHACTCA,
3neck BMECTO ABYX CPEAHEBLITAHYTRIX FUTHITHYECKHA 300 CYIECTBYHOT MPaKTH-
YeckM Kpyrosas (axcueHTpucHTer €=0,1) 30Ha A, koTopas pacnonoweda simu-
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3M KPYrd KATAHHE W OMeHb DEITRHYTHIL anannc (£=0,95) souw B. TTpu Jtom
ypoBenL Hanpaxennii B jone B 3naunTensko seine. ECIM npoaHannInpobats
BETHMHHL MAKCHMANBHEIX HANPAXENNA O, 0 ¢;  BO Beeil KouTakTHOM o0nac-

TH, ACHO, 4TO OGMA YPOBEHL HANPAKSHHOTO COCTORHNA B KOHTAKTHON obnac-
i ana konoc ¢ npoduaes AMerH cunaeres na 31%, 4T0 MOIBONACT YMEHS-
WHTE YPOBEHb NAACTHHCKOI aedopMailitn B rpeGHCBOR JOHE, & IHAYHT YMCHL-
WIHTH MOAPES TPedHEl KOMee H NPAKTHYSCKH HCKIIOHMHTE BOIMOKHOCTE 0fpalo-
BAHNA OCTPOKOHEMHOrO HakaTa Ha rpebnax xkomec. M3 awanusa QaHHBIX KOH-
TAKTHBIX MAD ACHO TAKWE, 4TO KBasuCTaTHyeckoe DOKOBOE YCHWIME, KOTOpOE
nmeficraver va konmeco ¢ npodiues [herH cunacrcs s 2 paza.

Crenyer OTMETHTE ellle 0aH0 npensmyectso npoduaeii JMerH. Tpu ne-
HyieRsix yroax vaberanmna konec seaniiHa 3bera rpefHesoii 30Hb! AR KOMEC ¢
npoditen JAMerH IHauMTeNLHO MEHBLIE, YeM I8 CTAHAADTHLIX Komer 70
MPHBOMNT K IHAUHTEIBHOMY YMCHBINCHUIO JHEPTHN, PACKOAYCMOR HA TPCHHE B

rpebuesoii sone koneca A . Tak ANA CTanaapTHOrO Koneca Ivasenme A =

38,14 Tw, a nna woneca ¢ npodwaes [JAMerH J16 (pic. 2) A” = 4,14 %,

Takus obpason, 8 PEIYILTITE NPOBEIEHHEIX HCCIENORANNI KOHTAKTHOIO
BIAMMOCIHCTENA KOMEC H PENLCOE, d TAKKE TKHIAKCT B LUEIOM M PENLCOBO KO-
neu, DH‘SIIHI'SOTHH PAI HOBBIX I1pD¢|-Hﬂ‘Eﬁ JUTR KOAEC PATTHYHBEIX BHAOE NMOJBHEK-
HOTO COCTaBa penmbeonoro Tpancnopra NOKos. Jdannsie npoduan MOIYT Mph-
MEHATBCR [UIA MOMABHKHOID COCTARA, MMCIErD NPaso srxona wa nytn MIIC, a
TAKKE HEMOCPEACTREHHO HA MATHCTPRIBHOM TRAHCIOPTE,

B 1perreii rpape "Paypalorsa mucTpyMeHTa Ana o0TOUKH KOMECHBIX nap
OYMIKAPOB H TATOBLIY ArPEraToB, NPHMEHAIGWMACA HA FOPHO-O00TATHTEILHEIX
KoMOUHATAX" DACCMOTPEHE! BOMPOCH TEXHOMOrHMH ODTOMKHM KOIECHBIX NAp B
IKCTTYATALUMORHBIX yenosmax. Ouecsnano, 4To kak 66 un Geur xopow npodumae
MOBEPRHOCTH KATAHNA KONECA, 6CAH OH He ByaeT TexHONOrHUHEIM, TO BONPOCH!
€0 BHEAPEHHA B MPOH3IBOICTEO OCTAHYTCA He PelleHHEIMH. CRORHOCTE Npodu-
neit JMerH jakmoqanack B TOM e, B 4eM Guno Hx raapnoe JOCTOHHCTBO,
MMEHHD B KpHBoIMHeinocTi. Kax y#e oTseuanocs B Npeabayiled roape, Ky-
COMHO-TTHHEANOCTE NPOGMIEH NOBEPXHOCTH KaTAHWA KOIee He Ouila TaHb MO-
e, a Geina oGYCIoBIEHA TEXHONOrHEN BOCCTAHORICHHA NOBEPXHOCTH KATAHHA
KOnecHbix nap, HetMOTPR Ha TO, 4TO B MPOMBILLIEHHO DAIBHTEIX CTRAHAX MHPA
Hi MPOTAKEHHH HECKOMEKHX OECATHICTHA NPHMEHRIOTOA KOMCCOTORAPHBIE CTaH-
KH € YHCTOBBIM NPOrPAMMHEIM YIPABNECHHEM, B HALWECH CTPAHE Hil WeNeiHoao-
ponoM Tpancnopre [OKos onn poolule oTCyTCTRYIOT.

OGToMKA KONEC AYMIKAPOR OCYIUECTRAACTCA € BRIKATEON KONECHBIX Map B
OCHOBHOM Ha cTankax K3TC sonenn 1836 u ap. Moan(uaumi, MponIisoicrsa
Kpamaropekoro crankocrpontensione [10, a Taxme Ha padiHuHBIX MOJENAR
CTAHKOB NONLCKoi fupmp "Padamer”, wanpumep UBB 11272, UBC 150 u ap.
Kontpons ofTOMEHHBIX NOBEPXHOCTER KATAHHA KORCC OCYUIECTRIAETCA ITPH No-
smown  npofuasnex  wabnoHoB, npudeM  caM  wWalnod  KOHTPOIHPYETCH
kouTpwabnonem, dna npoduneii JMerH J1b, BE, JIP w BP Gwnw paspaGora-

t!
Hbl KOMHPOBATBHEIC HHCTPYMEHTS! 118 moforo konecotokapnoro obopyaosa-
HHA, KOTOPHIE HCNONLIYIOTCH B FOPHOPYAHOMN, METAMNYPIHYECKON OTPACAN H Ha
MarHeTpaIsHoM Tpancnopre. [l stoit uean Ouuta paspaloTana eanHan MeTo-
[MKA, MOIBONAIOWAR NPH NOMOINH KOMILIOTERE NOANOTORHTS 9HCIOBON MaTe-
PHAT A8 HITOTOBRMCHHA KONHPOBIILHOTD M HIMEPHTEIEHOND HHCTPYMEHTA HA
crankax ¢ YITY.

BOCCTAHOBHTETRHEIT PEMOHT IVMIKAPOR (BArOHOB) H TATOBLIX APETATOR
(NOKOMOTHROB) HMECT NPHHIMNHATEHOE OTHHMNE, BONBIIAS 4ACTE KONECHBIX
Mdp TAMOBLIX ArPperaToR BOCCTAHABNIMBACTCA B8 HY BHIKATEH H3-N0A SOKOMOTH-
B, 20 O0VCIORACHD TEM, UTO KOMECHAR MAPH ABANCTCH YACTHH KONECOMOTOpD-
HOTO Groks, paIBopka KOTOPOrD ABTACTCA AOCTATOYHD TRYIOCMEON onepawmeii,
TpeGyiomefi IHAMHTCALHLX NpPOCTOEs noasmknore coctasa. Hanbonsmee xo-
ANHECTRO KOMECHBIX NAp MOKOMOTHBOB 0OpalaTrisaeTc Ha KonecofpeIcpHBIX
crankax Tna KA-20 w nx sopnhuraunax. O0paboTra KORCCHBIX NAP HA Kone-
COPPEICPHEIX CTAHKAX OCYHIECTRARETCH MPH NOMOLH CNeUHaIbHLIX acOHHBIX
PEl, KOTOPBIE HMEIOT CASIYIOUYIO KOHCTPYKUMID, B KOpIyce YCTAHARTHBAKTCR
MTACTHHB (HO®#) B komiuectee 10 wr. Kpennenne noweil obecneunsacT Hx
Tounoe Gamnporanne B xopnyce. Hoxn yCTUHABMIMBAKTCA B Nalkl KOpNyca B
CTpOro (}HPEJI-:.‘ICFIHGM nopaake 1 HHPHHP?I&TEH B COOTBETCTBHH C HOMEPAMH
nazos. Pemyuung aneseHTaMp Gpeisl SBASI0TC TBCPAOCIMABHAIE YAIICYHBIC
AAACTHHED (MALUIKH WIH HOMENKH), KOTOPLIC BCTABISIOTCA B OTBEPCTHA HOXKEH W
KPCnarTcd B HHEX MPH MOMOIE BIHHTOB H FACK. Mo yameyHse NIACTIHHL YCTAHA-
BANBAIOTCR KOMMCHCAMOHHBIE malifsl painnoil Tomousel, C X noMoLbo
AOCTHRACTCR HEOTXOMIMAR TOYHOCTE PACTIONOMEHHUE Yaliex NPy vanaake pe.
KoncTpykums dpeist gommmna Guite Takoil, yTolel kamaas vamka oOpabatsl-
Bii HORBLE yuucTok padoyeit nosepxuocTi Npodiiis AOKOMOTHEHOTD KOMECA,
FTO NOIBOSAET TOUHO BOCCTAHABNHBATE nMpodmne padoscii nosepxuocTi Gau-
JaKA NP BOCCTAHOBNTENLHOM peMonTe na cTanke FOK-20. OIHAKD HMEHHO 3T0
TPeBOBARNE W COLLILT THAMHTSALHEIC CIOKHOCTH NPH NPOCKTHPORAHNI W WIr0-
ToBneHiH Pper. PacnonoscHne ka0l Yaukn RHIHBHIYAIEHO, XapakTepHy-
ETCR ABYMA KOOPAMHATAMM, rayGunoii un yrnom waknona. [Tposectu pacuer dpe-
aul e npumenenia YEM 10CTHTOMHO JTPYAHNTENEHO.

THAMHTENLHD YAPOWACT NPOLECE NPOCKTHPOBARKA PAIPACOTAHHBI ABTO-
POM MNAKET BRMUCANTEABHBIX NPOTPAMM LTA PacucTa MOKOMOTHBHEIX dlp-:ﬁ K
crankam Tina KK-20. [Tpodnas NOBEPXHOCTH KATAHHA 33€TCH IMG0 aHATM-
THUCCKH [UTA K000 y4acTkd, mbo yncicHHe B pnae Tadniis KoOPOMHAT ©
moGoii TpeByemoii TounocTeio. [l pacuera nepsoro noxa 8 IBM seonsr pac-
CTOSHIE OT £r0 TOPUA A0 peayilell KPOMEH Nepsoil Yaliki 1 Yron o peiania.
IBM onpenenset MAPAMETPH PACTOMEN OTBEPCTHA MOA HAulky. CpencraaMu
KOMNBIOTEPHON PadHEl BHYCPUHBACTCA NPpIIe NOBEPXHOCTH KATAHHA H
pactionoxenne penta. [Tpin 37oM neoGxomumo, 4TO0E MIHHMANEHAR TOMIHHA
METANLTHMECKON ﬁEﬂEﬁO{!KH MCRTY COCETHMMH YAIIKAMH OHOr0 Hﬂ]lﬂ!._ﬁl:lﬂﬂ. HE
senee | M, 4To obecneqHBAST JOAMOBEMHOCTE KAK OTASMLHOID HO®A, TIK W
Boei peikl B HEnoM.
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Ilpu NpoCKTHPOBINHNI HOWell BikHO, YTO0L WIIKH HA BCEX HOXAX pac-
NOJATANICE PABHOMEDHO, O0CCHCMHBAR BIINMHOE NCPEKPHITHE M, COOTBET-
cTBeHno, MucToTy obpadorkn Apodinad NOBEPIHOCTH Koneca. B cooteeTcramm ¢
Huerpysunedi no dopsnporading u coagpaanmo konsenex nap TTC nyuxr
6,10.12 neofxomivo, wrobu wncrota obpaborTanuoil NOBEPXHOCTH KONSCHOMR
nape cooteererropana 80, Yiimanusie TPeDoRanIA yaa10CE BEINOMNNTLE, LA
HErd MPOBOLIEIOCE MOZENNPORIIHE BIANMIOUD MEPCKPMTHA NOCACIORITENLHO
paboTaomny uawex upn nosoun rpadmacckny cpencrs [T AutoCAD 130,

Cepiiinoe NPOMIBOACTEO HOBRIX Gped ocBoeHo HeBbAncKnM MCXaHn -
ckitm JBogom. B macrodutee Bpema TokoMoTHBIBE (ipeis ¢ npoduaes [MerH
WHPOKD HenonsdyioTes B crpanax CHE. Hunpisep, #a Muxainosckos n Kay-
kamaperos [OKax, Hiosderarnisckos Menvivpriavcckos xomGuuare. Pan
HENCIHLIX A0por Yrpanie u Poccanm nenoaesyer dannme gpesst. [pensyuect-
pa npodunei AMerH, KoTopuie HCMOARIYIOTCS B KOHCTPYEINAX Hpes, noiso-
NAKT PEULITE NPOGNeMy CHIGEEHNA HIHOCH KOICCHLIX NAp TAroBMX ArperatoR i
NOKOMOTHEOB,

B ucTreproii raane “IKCIIYATELMORNEE HCNBTANNA KONCC ¢ npodunes
JAMerH B yenoBHAX NPOMBILACHHOIO W MACHCTPAIEHOND TPAHCHOPTA" OTMEYA-
AOCE, MTO B HAcTOAWee Bpesma paypadoTannee npogens AMerH mmpoko suen-
PEHBl Hit SEIEIHOAOPOKHOM TPAHCHOPTE COPHOPYANON OTPUCI, d Takwe Hi
MAMHCTPANLHOM TRPAHCIOPTE M PRAS MCTUUIVprivieckns npeanpuatnii. Tlepen
TEM KAk NOIYSHTE TAKCS BHEAPCHIE HeoDXonM0 GLII0 NPOBECTH BCECTOROHNNHE
IKCIUTYATALMOHNEIE HENLITANNE, Oqesnano, MTo CaMLIM Iyuims 00auroHosM
ANA MCABTAHNI KOJECHBIX NP SBIKIOTCH YCIOBUA TOPHO-000THTHTENEHLIX
KosMOnHaToB, Hammune 30auMuTensiex NoaLeson, KPHBLX MIOro pagnyca,
GOMBIIMK OCCBBLIN HATPYIOK, MNBICHHOCTH adpanmoM W APYIHX fuETopos
NPHBOOAT K HHTEHCHEHOMY NIHOCY KOJOEC, YTO NOIBOARET AOCTATOMHO OBICTPO
OUEHHTE MufKTHBHOCTE paapaboTanHeix npodurieil. MosHo Tak#He onpene-
MMTh, ACCTATOMHO M Gelonaced Kakoii-nnGo paipaboTannsi npoduie B namHe
BEPOETHOCTH CXOJLH NOABHAHOID COCTHBA, HE ONACANCH NP 3T0M KATACTpogu-
HECKHX NOCIEACTBHIA, CBATANNLIX © YCNOBCUHECKHMIL REPTBAMI.

Paspabotanume asropom npodman AMerH JlB, J1P, BB, BP nasann we-
NLTHBATECA ¢ 1988 roga. B wactioctn, cornacno MNporpasse, yTeepaacnno
samectirened gupestopa HYM Musimera CCCP Tpuxosso 208, ot 19.03.89
(Mpunoskense 1.1), K sensimasnas Ounn opunate 72 koneca noasok N 11710 w
42734 w3 nepaoi NAPTHH ONBITHEIX KOOEC, HITOTOBACHHLIX HsHEIHENPOBCKHM
TpyGonpokaTHEIM JaBonoM iM. K. Inberexta ana Muxafinosckore NOKa s ko-
ausectae 326 wr, Jaa npremodHpix Hensimannil Geno ofopsuporano 36 ko-
NMECHBX nap, koTopele Gunu noakavens nog wects aysnkapos BC-105. Mo

U opadHeia YHCIT Muxaiinosckoro N cTanaapribie KONCCHBE NApbl, pado-

Tarowpe nog 105-Touneime aysnxapasi BC-105, uMens HUIKYH CTORKOCTE
KONECH NOCTYNAIH B PEMOHTHYH 00T0MKY NOCHE 4-06 MECAIes IKCILIYATALIMH H3-
3it NpEACALHOTT HIHOCH rpebnedi, cocTapnRmero § MM W Gonee.

“\_—';
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B peiyneTiTe HCCNEAOBAINA ONPEIEILHO, YTO 31 BOE BPEMA IKCTUTYATALLILE
(18,5-24 mec.) 03 36 KOJCCHBIX NAP BRUWIO W3 CTPOA N0 TOHKOMY rpedun 4 Ko-
necHsie napet nocae 12, 16, 18 i 21,5 mecsugen paboTen. [Jannee scnuranuii ga-
0T OCHOBHAKIE YTREPAAATE, YTO CPEIUAR BEMHYMHA HIHOCH NOBEPRACCTER KaTa-
HHA 1 FPe0HS KOUEC MOIBOTHET IKCIIIYATHPOBATE KONCCHEIE MAPH ¢ npoduiied
AMerH Bb Gonee 20 secaucs, a 370 0IHAYAET MTO MEXPEMOHTHEIT CPOK CIYHK-
OBt KOMSC HOBOA KOHCTPYKLHN COCTARNACT He MeHee 1.5 - 2 ner, uro 8 3 - 4 paza
GOonLWIE, YeM ¥ CTHHIADTHLIX KOUICC.

B gaanueiimes, MCNBITAHIA KONeC HOBON KOHCTRYKLITN Ourm MpoIOITKE-
Hel, K nensitamsas Beiia nPHISTA HOBAY MAPTHA KOMEC, PAIMEPL] KOTOPLIX CO-
oteercraosann TY 14-15-257-91, B xomigectse 120 wr. w3 nnapox 32537, 21493,
31537, 22492, 12648, 12621, nwoTosneHnex Ha 3anoae ny. K. ubknexra. Beero
ang Muxaizonckoro NORa Guo nocrasneno 736 gonee B cewrmbpe-nexalbpe
1991 r. Xnsmuueckuii COCTaR, MEXHHNMECKIe CBOMCTRA, HCNLITYHMA MA OCTATOY-
HBMC HATPAKCHUA, MAKPOCTPVETYPA DONEPSHHOTO CEICHNA KOMEC YA0BIETBOPR-
an rpebopanmam TY 14-15-257-91 u FOCT 10791-89. [poduine nopepiHocTi
katannz Gun JIMetH BP, a auaserp xonee no kpyry katanna 957 s, Jom
NPHCMOMHBIY HCNLITAHRUG B anpene-mae 1992 r. chopuuposano 60 xonecHsix
AP W OOAKANCHED 10 OAMHHAANATE ICCTHOCHBX aymnkapos BC-105. Anann
IKCIUMYATHUHOHHBEY IHHEIX NOKLILBAN, 4TO KOMECH HOBOH KOHCTPYKLMH 3ape-
KOMEHI0BANH celR ¢ Hanavuiueii cropouel, Cpennss Tomumia rpelua nocne 7
MECHLEE IKCIAVATALNN cocTapnaet 29,73 sy, B TO BPEMA KAK [L1R CTANIADTHRIX
KOASC weped 6-8 secaien Tomimiia rpefHa cTamosnTea pannoit 23-25 M. Do
OIHAMACT, MCRPEMONTHEI cpok caykOe konce Konerpykwn [MerH no cpas-
HEHHK €O CTAHAAPTHLIMIE KOJECHMHE BLIILE B 2,53 i,

AHANOTHMHBIE HCOMTAHUA NPOBOMIHCE  Hil FOPHOPYANBIX W METATLTYP-
FHMECKHX npeanpuaTisx Yepannuw., B gactiocTa, 8 1989 r. na Kpupoposckom
sapone “Tposarperat” O cPOPMHPOBAHE ONBITHLIEC KOJCCHBIE DAPLL H N0-
CTABICHED LA NpoReaeHina wensranmi wa ION0OK (30 wrr.) w HKIOK (16 wr.)
no 105-ToHHBIMH DYMITKAPAMH, 4 Takke nepeobopyaoBanel KOTECOTORAPHEIE
crankn Ha koMGHHaTe "Janopomcrans” ana o0TOMKH Konee Ha npodune JMe-
TH. Moayyentbie peiynbTaTel MCNBITAHME NOKAIAMH, 9T0 HHTEHCHBHOCTE HIHO-
ca rpefueii ana paspabotandmx 8 JMerH koucrpykumii konec 8 1,7 pasa
MEHBLIEE 4eM Y CTAHAAPTHEN KOTe,

Dppexrusnocte npoduinei JAMerH npw skcnnayataiii non TArORMME
ArPeraTamMil HECKOBKO MEHBLEE, YTo O0YCIAOBICHO TATOBRIM PCRHMOM PaloTe
KOMNEC, GAHAKO M VIECh MOIYMCHHBIE PESYABTATE AOCTATOYHO BLICOKH, HANpH-
sep, 3QeRTHEHOCTE JRCIIVaTAHH palpaboTanHpx npoduaci N0 JaHHLIM
Kaugamapekoro FNOKa cocrasnser 55%. OrMerus Takxe, 4T0 Ha paae aeran-
NYPrUdCCKNK H TOPHOPYAHBIX MPSANPUATHR HCMONLIYIOTCH AN BOCCTAHOBIEHIA
KONECHEX MaP MeTO0bl HAMUEEBKH KONe: & rpedHCBOil 10HE © nocaenyomei npo-
dnproi obroukod. Mpoduumm IMerH menons3oBanics S8 NPORCACHHE TAKHX
obTouek, npnyed 3HPeKTHEROCTE HATUTABTEHNLIE KONEC Obiia Na%e BHIUE, HeM
Ges mannaskw. [Mpusmenenne cucreMpl rpefHECMATEIBIANNA COBMECTHO C© HECTONE-
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ayembiMK npodumami konec JAMerH NOBBIIAET CPOK IKCIUTYATAUMM KONECHBIX

nap eme Ha 24%, a eCAH PacCMaTpPHBATE O0LEM NEPEBEICHHBIX TPYI0B, TO ah-

(EKTHBHOCT Pa3paloTok emle Bbilwe. B HACTOALIEE BPEMA ONHCAHHLIC Palpa-
Gork wenoaeayiotes B Yepanne na FOKax Kpusoro Pora, OpikoHmkma-
senckoM [OKe, xomGuxate "Janopoxcrans”, 8 Pocown va MuxaiinosckoM
Kaukanapckom [OKax, HusHeTarmibCkoM METAINYPIHYUCCROM KoMOHHATE,
JILICEBEHCKOM META/UTYPIHICCKOM 3ABO/E H PAAE APYIHX APSANPHATHIL.

Oraeris, 9To pa3paboTRi JAKT AONOIHHTENRHEI 3ddexT 3 npouecce
PEMOHTHOIO BOCCTaHOBNENNA npoduneii. Hanpusep, wa puc. J NOKAIAHO NOKO-
MOTHBHOE Koneco, koTopoe Gbino obTodeno Ha nonuwii rpefess 33 Mm no
FOCT 11018-87 (npodimas 1) 1 NOCTYNHAC B NEPETOUKY € TOMWMHON rpebug 25
mM (mpodie 2). JIns BOCCTAHOBACHHS KONECA HA CTAHAAPTHRIA npoduae (1a
pHc. 3 npodiis 4) HEOGXOAMMO CHATH MO KPYTY KATAHHA Kk MHHHMYM 16,2 Mm
METAA, ST0 QIHAMACT 4T0 AUId BOCCTAHORMCHHA KOICCH HA CTAHOAPTHLIN Npo-
e HeOBXOAMMO CHATE B CTPYXEEY 64,4 k1 MeTanna Gangaxa. Boccranosnenue
palboueii NOBEPXHOCTH HA PeMOHTHLIA npoduuie AMerH JIP nosponscr cyiue-
CTBEHHO IEOHOMETE MeTawl, Jns ofTouxn Ha AanHsll npoduns HEOOXOLMMO
CHATS TonkKo B,3 MM MeTamna (ma puc. 3 npoduns 3), 4T0 COOTBETCTRYET 35 KI.
Takum obpazos, sxouomuunocts npoduns JberH JIF npi poccTanoBACHIH
NpeAsibHO HIHOWEeHHO no rpebio pafodeii nosepxnocTi Danaaxa COCTARACT
45,7%.

[Npobaesa HHTCHCHBHOIO HIHOCA KOMECHLIX NAp OTHOCHTCA HE TOALKO K
WENCIHOAOPOKHOMY TPAHCAOPTY TOPHOPYIHBIX W METALIYPIMYECKHR Npea-
APHSTHIE, HO H K MATHCTPATLHOMY TPAHCNOPTY B uenos. [1o3ToMYy Xopomo 34-
pexomennopamne cefa na FOKax 0 METANAYPIHYecKHY 3BOLaxX paipaboTkm
JIMerH Guin0 peineHo HEMONBIOBATH Ha MArHCTpUibHOM Tpancnopre CCCP i
CHI'. Hanpusmep, ofTouka koaecHsix nap va npodmne [AMerH nponisoawres
Hi BOEM NaPKe BOCHMHOCHBIX LHCTEPH 0Opalaommuxca B BocToMHOM nojirone
ceTH Wenesnsix gopor Pocown. Banpaxu Beex nokomotnsos [1puanenposckoil
HKENEIHOI AOPOTH B HACTOSWIEE Bpess obTouens: na npoiuns AMerH JIP. Via-
saHHble paspaboTsd npuMensoTes Ha Oaecckoil, I0ro-3anaanoi XKenenex 1o0-
porax YEDAMHLL B PRI Keneinsix gopor Poccun. Id@ekTHBHOCTE HCNOALIOBI-
Hia paspaboTok cocrasaset ot 30 no 50%.

B navoii roase "Onpeacnenne RANPRxeHHD-1ef0pMHPOBAHHOIC COCTOA-
HHE JETANeil M Y08 TPAHCIOPTHON TCXHMKH TOPHOPYAHON OTPAcnH npH no-
Moy MED" paccMOTPERo NPHMEHEHKE NONYAHAAHTHYECKOID METOMN KOHEY-
HBIX JIEMEHTOB K PCIUCHHI0 [IHHAMHYCCKMX 3Ua4 TR TeN BPalleHs. PaccsmoT-
pena o0UEAR MOCTAMDEKH JANA4H, KOTOPAA CROAHTCA K PEIEHHID L + 1 marpuu-
HOTO AHPEPEHUHANBHOND YPABHEHHA

[K"]{h"}+{M“I;—Z{&"}:{F“}, n=0)...,.L , (8)

1]
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Puc. 3. Cxema obrovex Gania-
e, IMEOLIHE NPeTenLHEL
HIHOC rpetua (mpodmma: 1, 4 -
MOCT; 2 - wywomerHbit; 3 -
JAMerH JIP)

rac MaTpHub KECTKOCTH H HHCPUHOHHBIX CBOWCTE ONPEaciAKnTCA KK
[k*]= Hr]’{ﬂ}[n*]«r : ©)
m] _ T L]
=)= e el w
A BEKTOP HAIPYIOK PABEH
R i w
B cootHowennax (8) - (11) MHAEKC N COOTBETCTBYET HOMEPY PACCMATPH-
paeMoro wiena paga dypbe, L - ofee KOTMYECTBO “ICHOB PAAA, YYHTHI-

BACMBIX B painomednn. Marpius: [B" ] [H" ] [C“} YUHTHBAKT FEOMETPHIO KaK
caMOro paceMatpusaemoro obsexTa, Tak u reomerpuio K-cerkun, matpnua [ D)

FAAAET VIPYrHe XAPAKTEPUCTHKH, BERETOP {p"‘} - MOBCPXHOCTHYR) HATPYIKY.

A HCKmMIOYEHNA CMCLIEHHET JETANH, KAK WECTKOIO LEN0ro, YacTs IPaHdYHEY
yenoBiil omaHs OuiTe 3a8aHs B nepesemennax. [Tpu nosowy ppeMennoil amc-
Kperniauny (Bpesennsx K2) pewrenne 3aaauy Komm 1na MaTpHameix Juiide-
PEHLIMATEHEIX YPARHEHHH MOMET CYIHECTBCHHO YNPOCTHTECA, OJIHAKO, Ja#e ©
HCTIONBIOBAHMEM COBPEMEHHON BRIMHCAHTENBHON TEXHHKH, NPOBSCTH NoA0DNLI
AHATTHI BECkMA JATPYaMnTensHo. TlodroMy auuaMuky acTanei OhUo Npome Mo-
MENHpPOBATE KBaIHCTATHEON. [TpH JTOM pelenne KOHEMHO-DIEMEHTHRIX 3ALdY
CYLIECTBEHNRO YNpOUAeTea. PACCMOTPHM PeATTIALMNIO ANMOPHTMA PEUIEHHA Y-
JLAUM PACUETA KOJECA NPH NOMoInH nomyaransTiieckoro MED, Tepawii atan
COCTOMT B JmaHUK reomMeTprn koieca., g aroro HeodxoamMo OnpeasinTs ko-
OpAHHATEL F 0 I TOYCK I{DHT"FH Pﬂ.ﬂ.l-‘tﬂ.llLHDrD CEuEHNA KOoneca W JAIaTh HX
DBRM. Cywmecreennoe YNPOUEHHE NEPBOCO ITANA HBIUIO JOCTHIHYTO ¢ HCNO/b-
sosannes [T AutoCAD seponn 120, [Tpn 310M KOHTYP PAAHATRHOTO Ceve-
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HHA KOMecad JAMACTCA Kdk HCXOIHAA MOTHANHNA rPAdHyccKHMA CPeIcTBAMH
AutoCADa p cooteercrim ¢ depresom. Ouennano, YyTo Ha JIHAOM ITANE BO3-
MORHD MOCTATOUNO MPOCTO NPOBOINTE MPApHYECKoe MOJCTHPOBAHNE KOMECa,
HIMEHAR (POPMY H TOMULHY AHCKR, OTHOCHTCIBHOE DACTOIOKEHNE CTYNHILLE B
OG0Ia, MX TOMMMHLL FaTeM JANYCKACTCR NMPOUPAMME, HAMHCAHNAR HA aTropuT-
MiteckoM fabike AutoLISP, kovopas momer padotate ¢ rpadmueckimi o0nex-
TaMn AutoCADa, Oua noisondeT onpeIeinTs ¢ JTHHROA TOYHOCTRI0 KOOPIN-
HATEl TOUCK Hil KOHTYPC CTYNHUBE, JHCKA B 00008 H SIIHCRIBAST HX B SNCIOBOI
i, KOTOPBIH Yae JOCTYTICH OCTATLHEIM NPOrPaMMIM, HATHCIHHLIM HA S3bI-
kax M3 BASIC sepoun 7.1 w M3 FORTRAN vepens 5.10.

Bropoii »Tan pacuera 3EMONAICH B nposeicHn K2-auckpernxuin, Ha
manHom Irane Gopmipyverca K3-ceTka, onpelensioned KOOPARHATE W HOMEPE
VHIOR M KOHSUHONIEMENTHLIE CERIH MeRTY HAMI. OMERIAHD, YTO JAHHRI ITan
ABFIHETCA OMElb OTBETCTBCHHBIM, TAK KK CYIICCTBCHHO BAMKET HA TOMHOCTL pe-
wenyA 3aaan, CYIecTBeHHOre YNPOIeHHE Ha JAHHOM Tane YIanock A0CTHYE
CPEICTRAMH MATIHHON rpadikl, KOTOPRIE PEATHIOBIHE B MPOTPIMMHBRIX NPO-
mykrax gupmbl Microsoft. C ux nomouso Geits pazpaloransl TPOrpaMML, Ko-
TOpEIE NOIBOTAAN rpaduecks niodpaznte K3-cetry ana koneca, Mosno Guuo
TUKKE YBEAHYHTE MaciTal maodpawenns anm moboil 10Hs Koaeca, 27T0 Noleo-
NHAO, HIMEHAS KOTMHUECTRO YII0B HiL CTVIINYHON, [ICKOBOH YacTH KOIeca Wim
na oboae, saasate K9-auckpenanmo, kKoTopas Geima On ONTHMAABHON, T.2,
TPH MUHAMHIALN 00 bEMA ONEPUTHRHON HAMATH JUTA PaciErHon ITPD!"[HH\TH
nasana Hil MIHAMATBHYID NOTPCHIHCTE.

Tperuii 310 NCCIEI0BEHIA KOMEC JARKTOYATCA B QOPMUpPOBAHIH MATPIL
WECTKOCTH ANA KaRI0A Wi rapmonnk, Jna ux KOMMakTHOrD pacnolo#eina B
ONEPATHEHON NAMATH HCMONBIOBATACE UX JTEHTOUHAR CTPYKTYPA (CC7TH HCNOb-
IOBANCA MeTof [ayeca U8 PEIucHHA CHOTEM AHHSARBX anreDpaigeckiy ypn-
HEHHET) AN WX PEAKOIANONHEHHOCTS (na MeToas Seigend), Ama vero na Gale
OCHOBHON MATPHIL FECTROCTH GOPMUPOBEIHCE IBE MATPHLLBI: MATPHLA IHAYE-
HIEH BECTROCTH M MATPHILA YRKAIATE b,

YeTpepToiil 3Tan 3EMOYANCH B 34TAHIH MPAHHHBIX YCIOBHI, B TOM HHC-
fE | NonR TeMnepatyp. Momno GNe BapeHPORATE BETHYHHY BEPTHKAILHOMD |
GOKOBOrO YCHIHIT, MECTO HX NMPHICHEHHA Ha pabodeii nosepxuocTn 00004 KO-
necd, BEMHMHHY HATATA ITPH JANPOCCOBKE KOMECH HA OCh, MAKCHMANLHY IO TeMie-
PATYPY HA O0OME M, B LEIOM, TEMMEPATYPHLIE NONA B PEXHMAN IKCTPEHHOID W
ITHTENEHOM TOPMOMEHHA,

Tlateid 31an - nanGonee TpyaceMeni, TIpi 370M NPOMCXOANIO PellicHHE
CHCTEM AMHETHMIX Anrebpadueckiy YPaRHEHHH BrIcOKDTO nopaaka. H3 Gonwmo-
ro pasHooGPaINE METOA0B, MPEIHATHAMEHHBIX T8 TOH LEn, H KoTopse Obitn
agpobuposatsl, npeanodTelne Gui0 oTdaHo MeToay Cayooa, TAK KAk naoxaa
OGYCIOBNCHHOCT CHOTEM TIPHBO/LILTA K MeUTEHHON CXOANMOCTH HTEPALMOHHBIX
METOIOR PEIICHHA. '

n

LlecToil Fran - CyNepnomina petnendi juna modoil JaanHoi coRoKYD-
HOCTH BHEUTHHX YCI0BRIT. D710 GuUI0 BOIMOKHO, TAK KK 33 HCKIKYCHHEM TPH-
ROHTAKTHOM 30HLI, Bee Kofeco paboTacT b ynpyroit obnacrn.

Takus oOpazom, Gurna paspaborana aocTatouno dPekTUBHAR METOINKA
PACYCTA MENCIHOIOPORHLIX LEIbHOKATAHBIX KOMEC, NMPHMEHAEMBIX Ha Tpan-
CROPTE FOPHOPYAHLIX npegnpuaTyil. Oxa 0ajMpoBANack HA [OMYAHAIHTH-
yeckoM MED u Geia nenoasiopana and paspaGoTei HOBBIX KOHCTPYRLMA KO-
7eC, A TAKHE NPH CORIAHIM SIHHOTD KOMIUIEKCA NPOTPaMM I8 HCCICAOBAHHA
BIAHMMOICHCTRIG B CHCTEME Penibe (CTPEIOUHBIN NEPEBON) - KOIELo,

B weeroit raape "Paspalorss HOBRIX KOHCTPYRUMI KOMGC MAIEHH M arpe-
TATOB PYAHMMHOTO Tpascnopra” Gel10 MPOBCIEHO TECTHPOBAHNE TOHOCTH KO-
HEHHO-ITCMEHTHOID PCIICHHA JUTH UENBHOKATAHBIN KOINCC, C aroil uensm Ok
AHATIMTHYECKH PelleH PAZ 33044 0 JeGopMHPOBANIN AHCKOBOH 0GMACTH ¢© 2-
aenkod no kpass. Hanpusep, ¢ HCNoas30BAHACM Teopuy GyVHEUME KOMITICKC-
HOTO NEPEMEHKOTD LU0 NOAYICHO PEllieHHE O MIOCKOT JehOopMatlith AHCKOBO
olnacty, MMeoulel B noane popMy Kpyrosoro komsia. [lycre non aeictamesm
rABHOTO BEKTOPA HA BHEIIHEM ROHTYPE OH CMEILACTCH NApULIENEHO cehe Ha
BEAMYHMHY A, MpaHee HenipecTHYI (ocamka koneca). Jad Kpyroporo konbia
CTABNTCA BTOPAR OCHOBHAR Janada no H M. Myvexennmenma. T.e. na seeii rpa-
HHLE JAAANTCA TRAHHYHLIE YCIOBHA B MEPEMCILCHHAX, NPH ITOM HeoOxommmo
HAATH KOMIIEKCHBIE DVHEIH @ B B, JMBHCAILHE OT KOMIUIEKCHOID MEPeMeH-

Horo I =X+ 0= re'" nam koTopeix Ha rpammue L paccMarpHBaeModl ABYX-
CBAIHOMH o0IaCTH 3404HD YOI0BHE

wplz) = 2@ (2) = wlT) = 2uig, +igy) . (12

B (12} napaMerpesl & W 4 SBOAKTCA XUPAKTEPHCTHEAMH 00001meHHO O

MIOCKOTO HAMPAKCHHOND COCTORMNA. YepTa Haa (PyHEUHMAMH B COUTBETCTBHM C

obosmavennamn TOKI - nak conpawenns. Npannua L asnserca cosokyn-
HOCTEIO BHYTPeHHero L, » snewnero L, wourypos. [lna npuHsaToil soaenn

dymkunn g, (2) va wourypax L, pasner g,=0, g,=0ma L w £,=0, g,=4 na
L, . Pewenne Gobiio Haliaeno » snie

@(2) = -—-[x{k* +R)nz+ 2] (13)

x.RI R} }

wio = [_x-‘{nﬁ + Rf] Inz+ :H(ﬂ;‘- + R} )In R, - 2R} - (14)

mec=R-R -« {R"'+ Rz}ln .a R, n R, - papnycel DHCKa ¥ CTYIHUB!

u obona, coorsercraenno. Torga noactasnas @ u g b popmynst Mycxen-
WIBHE TIOSTYWEM PaTHATEHBIE M OKPYRHBIE HOPMATBHBIE H TAHFCHUHANBHEIS
HANPAXCHIA Hl GOKOBOA NOBCPXHOCTH AMCKA.
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B pewysTaTe ARHNBIA Hoecnenoranui Guno nporeteno Tectupopanne K3-
peienia, onpenenena ontTaManshan KJ-muckpersiamya, Haitaewo neobxomn-
MO8 KOMHYCCTRO WICHOB pAaoE Dypoe, KOTOPOE YISPKHBATOE B PAIIOKEHNN H
OLEHEHA TOMHOCTE pemreHnd. Tlomyq9eHHbie aHATHTHYCCKHE PEILCHHA MTOMHMO
ITOr0 ABAAKTCR HOROH METOAMKON PacyeTa AMCKOB KPAHOBBX KOMEC, MpH no-
MOLIH KOTOPOH NMONYYeHsl AHATHTHHECKHE BRIPAKEHNA D75 HANPEKenil, po1-
HHEAIDIAX B JMCKE KPAHOBOTO KOMEca Mo AciicTemes BOci COBOKYNHOCTH
BHEIIHHE HArpy30k, TaknM o0paioM, PACHET KPAHOBLIX KOMEC, KOTOR e WHpo-
KO MPpHMEHAKTCE B NOALEMHOD - Tpancnopmoﬁ TEXHHEES TOPHO-METAMIYPIH-
YecKOH OTPACTE, JONACH NPOHIBOAHTHCR HE TONLKD Lio KOHTAKTHEIM HATIPH#C-
HHAM, HO H YYHATRIBATE HANPAKCHHOE COCTOAHHC QHCKOB KOTCC, IO NOIBOANT
Gones NPABKILHO MPOBOANTE BLIGOD KOHCTPYKUNI KOMES Mpi NPOeKTHROBAHIN.

Jns K2-0ueHKH HANPAKEHHOMD COCTOAHNA KONes DhUTH A0AHE TPAHMY-
HBIE YCITOBHA KK B KOHTAKTHOA 00nacTH Komecd, TAK H Ha CTYNMHUE C VUCTOM
sanpeccorku. JInn ONpeIencHHs TEMOCPATYPHRIX MO NpH TOPMOXKENUH He-
NEIHOAOPOEHBX KOTe: DbuTa NpH MOMOMM METORH KOHCHHLIX NTICMCHTOB pPeie-
HA 341298 HECTALHOHAPHOI TeNnonposoanocTi. OCHOBHOE MATPHYHOE YPURHE-
HHE 3aaa4 TeonposoanocTn B K3-hopsme MOKHO 3aNHCLIBACTCR B HIBCCTHOM

BHae

[} +[aKm =10} as
rae {T} - pektop - cronGen y3nOBbIX TEMAEPATYD, PAIMEPHOCTL KOTOPOTO pas-
HA konuuecTey yinos K3-cetkn n, {T} AHATIOTHYHEIH BEKTOP MPOHIBOIHEIX

Temnepatyp no spemenst, {0} - BEKTOP TEMIORLIX MOTOKOB, KOTOPhIE NOAROIAT-
CA KdK K BHEIIHHM, TAK M K BHYTPEHHHM yamam, Cpiny cneayer OTMEeTHTL, 9To
BCACACTEHE TOTO, MTO BHYTPCHHE: TENIOBBIICICHIE B KOTCCC OTCYTCTBYCT, o
TEMACOTAAYEH Ha cBODOOHBIX NOBEPXHOCTAR KOIECA 34 BPEMH TOPMOMeHna
MORHO NpeHedpeYys, TO BCE KOMNOHEHTEL BEKTOPA {I_’?} OyayT paBHel HYMO 33
HCKIIMEHIEM TCX Y08, KOTOPEIE KOHTAKTHPYIOT C TOPMOIHBIMIE KOMOLKIMH.
[C.'l, [ﬂ] - CHMMETPHYHEIE MATPHUET TEMIOCMKOCTH H TELIONPOBOAHOCTH, COOT-
BETCTBEHHD, PAIMEPHOCTH H X H., Matpuus {C] H [ﬂ.] FABHCHMEL OT BPEMCHN,
THK KK NP HECTAWMOHAPHOR 340a4¢ rose TEMMEPATYP HIMEHSETCA BO BPCME-
HM, TIPH 3TOM MEPeMertEl TENI0EMKOCTE H TEIUIONPOBOIHOCTE KOACCHDT CTaIM,
Hu ocHOBE IMIMPHYECKHE THTCPATYPHBIX JAHHLIX NOCHEIHNE JaBncHMocTi Ge-
AM NOJAYHEHB! B AHATHTHHECKOM BHIE.

Jna pewenns marpwanoro andeperinansioro ypastenus (15) Guina
WCNOMBLIOBAHA TPEXCTONHAR PAINOCTHAA CXeMa, NO KOTOPOi KopduunenTy

C, 00w A (1) onpeaensores (o YVIOBLIM TEMOEPATYPAM B MOMEHT BPEMCHH
."'_I, I:Dmplﬂﬁ COOTBETCTRYET CepeaHne }'.ZI,BDCHHIJI'i.'I BPEMEHHOTD I-flﬂ'fpﬂ-il-'lﬂ

AL =1, =15, CoOTBETCTRYIOUIME MATPHIL NONYYAIOT BPEMENHOl HHACKE

125
@-1,re [C] . [A],, Toraa ypaswenne (15) Moxer GhITh JANHCAHO B KO-

HEYHO-PAIHOCTHOM BHIE KAk

15y, <1kl a0y, + (71,,)+ 30

(16)

Ecim cunTaTh, YTO NOAA TEMICPATYP B MOMEHTE BpeMenn @ =2 u @ — |
ONPEIeeHel, &, COOTBCTCTDENHO, METPHILB ICL_I, [.e"l;]m_1 W BEETOP {IE'} T0
ypasHenne (16) sanaercd oOMKHOBCHHBIM MATPHYHLIM YDABHEHHEM 1N8 Hi-
xo#zaeHus sexTopa {1} 1 CROZHTCA K PELICHIIO CHCTEMBI N IMHERHBIX anred-

PAHYCCKHY !u"pq'l'EHl.'H'lrlfl. Hasanpsnsie yCuonis 1aaaqu Kown cuenianel, T.¢. BCK-
topa {7}, u {T}, senmorcs wynessivin. B pesynsTate pemenns ypaBHeRns

(16) Bris HAlleHs PACTPEIETeHHA TCMIEPaTyP B KOMeres 1000l MOMEHT Bpe-
MEHH JUTA JKCTPEHHOID H NMHTEALHOTO PCRKHMOR TOPMOKEHHA.

Ha 0CHOBE HOBBIX METOAMK pactera GLUIO NPOBEICHO HCCACAOBAHNE Hi-
MPAMEHHO-1ef0 PMUPOBAHHOTO COCTOAHMA LICTEHOKATANLIX Konee n paspabora-

HO HoBoe koteco kocTpykumn dMerH @957 mm ana npomtpancnopra. Ha
pHc. 4 NnokakiHo NefOopMHPOBIHNE PANHAILHOTD CEYeHHA TAHHOTO KOMeca npH
IVTHTEIEHOM TOPMOMEHHN H ACHCTRIH BEPTHEATLHON HATPYIKH.

s

Puc. 4. Jedopmanng paguans-
4 woro cenwenna komeca JIMerH
35T MM TPH ATHTEARHOM
TOPMOAKCHHN W ASHCTEHH
BEPTHEAILHON HATPYIKH

s et

L
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Ipu paspaGorre HOBOI KOHCTPYKLMH KOBCCA NPOBOIHIOCE CPABHEHHE ¢E
NPOYHOCTHLIX XAPAKTEPHCTHE ¢ KOHCTPYKLMAMH KOMEC BEAYUIMX CTPAH MMPA:
Anormm, CIILA, Kuran., Orderiy, 900 THINPYIONEE MECTO JAHMMAKT II6CH
CBPONEAcKNe CTPaHE! M, cooTReTcTBeHnD, komeca UIC. B cooTseTcTBiM CO CTAH-
maprom CLHIA C-660-83 "Merognsa no avammTHyeckoll OLEHKE KOnes T0KOMO-
THBOB H TOBAPHBEIX BATOHOB" NPH NPOMHOCTHOM PACMETE KOned weobxoanso
YVIHTHBATE BEPTHKANBHYI0 H GOKOBYI COCTABRNRIOMING HATPYIKH, A TAKKE Ten-
nosoe sosaeiicrene. Paspabotannme Meroamsy K3-pacuera nossonu—t nposec-
TH CPABHEHHE HANPAMEHHIT B KONECH PAITHAHBIX KOHCTPYRURil. Hanpusep, npu
IAAAHHON CHCTEME HATPYIOK YPORCHL HAMTPAXEHHA 1 pazpaboTanHoro Koneca
Ha 24% membine, qeM v ero ananora keucrpykuwan UIC, Pacuernsie panueie no-
IBONAKT YTBCPRAATE, YTO PaspaloTaHHan KOHCTDYKLMA KOMEta COOTBETCTBYET
H JAXE NPEBOCKOINT MHPOBOI YPOBCHE.

B peayneTate weenegopaniii paspaBoTanbl NpOTPaMMHBIE CPEACTEA A/
ABTOMATHIALMA HX NPOCKTHPOBAHKA B KOJECONPOKATHOM MPONIBOACTEE, METO-
AHKH BHegpens! Ha HiokHeaHenpopckoM TpyDONMPOKATHOM 3ABOJE, ¢ WX MO-
MOLOEK MPOKATAHA ONBITHAR NAPTHA KONEC HOBON KOHCTPYELNMH, KOTOPAA npo-
A YOMEHbIC NCMMTAHMA Ha NMPpOMBINUTEHHOM TRAHCTIOPTE.

B cearmoit rape "PaspaloTka HOBBIX KOHCTPYKUMI PENLCOB H HX BOCCTA-
HOBHTENbHBIH PEMOHT” OTMEYMANOCK, YTO NMEPEXQIT K HOBOMY NPOdHTID ronoBKH
pentca P65 Ge3 coOTBETCTBYIIErD H3MEHEHIE TPOgIHIT KOIEC RBUACH OIHOM W1
APHIHH YBeIHYeHHA Hinoca rpelneli u Gokoemx nopepaHocTedi penscon. Oue-
BIIHO, 4T [UIH NPOBEREHHA NPOEKTHLIX paloT no monecprilaums npodmna ro-
noskH pebea Gb11 HeOOXOMHM BCECTOPOHHKIT ANATNT YCIOBMIL ero IKCILIVATA-
LHH, M, NPEXIe BCEro, erg HanpeseHno-neopMuporadioro coctosuna. [lo-
NyaHATATHYECKHA MKD no3sonsn yTOMHHTE PACHET PENLOOR H NPORECTH MaTe-
MATHYECKOC MONCTHPOBAHKE HX KOHCTPYEUMIL LIwaMHapuyeckan cucrema Ko-
OPAHHAT 3aMeHEHR MHPT'DBHMIL KOTOpLIE ﬁLLTIJ-I CBASIHEL ¢ PENBCOM, MPHYCM
OCh I HAMpABNeHa BAOAL ocH pabouch nosepxnoctu pensca. [locne pewenna
L+] matpuuHbIX ypaBHeHuil, B COOTBETCTRIN © PaHee ONMNCAHNON METOIMKON,
ObinH HAfiEHsl BEKTOPA YINOBBIX NEPEMEUICHHN, HI KOTOPBIX NpH NOMOLL
ynkunii GOpME OAPEENCHE PACIPCIEICHHA NepeMetiieniii, medopsaiiii i
Hanpaxennii. B kavecTee npusepa Ha puc. 5 NPCACTABICHD PACIPENETEHHE Hi-
NPAKCHHI o, B CEYCHUA pebca POS, HMCIOEro WiHoWweHnyo pabouyo no-
BEPXHOCTE, BCNEACTBHE HET0D PACHPEASICHHC KOHTAKTHEIX HATIPARCHHA CMCLIZHO
K BHYTpeHHeN rpann, CyMMapHoe BepTHKANBHOS YCHHE, NPUICKEHHOE K Pe/ib-
cy, pasno 125 kH. :

B pesynerare nposeaghHbix saMepon npodmicii KOmeC BAMOHOB M NOKOMO-
THBOB, & TAKKE PEALCOR, B YCIOBHAK MPOMBUUTEHHOND M MAMHCTPANBHOID TPRH-
CNopTa GBI NOAYYeHB NPOGUAGTPEMME HIHOWEHHEIX KOTEC W PEILCOR NpH
PAITHMHBIX CPOKAX M YCHOBHAX WX IKCnayatTawd. [Ipuscaennsiii suine Teope-
THHECTK T THRIRD, OB HCMONEIDBAH JUTA MOIENHPOBAHHA HOBBIX ﬂpﬂlt!lﬂ'll:ﬁ a-
Bouell norepxuocTy pensca. Mpn 3T0M YUNTEHBATOCE €10 BIAMMOACHCTRHE C KO-

% 2?

AECAMIT, HMEHLMMI PAITHYHYI0 creneds Hinoca, M3 Domswoi raMmmel qomyc-
KAeMBIX Mo yenoruas Gesonacuocti npoduuieil penscor Gun ppibipan nanbonee
ONTHMANEHBI N0 YPOBHIO KOHTAKTHRIX HAMpmKeHwi. OH monyumn HaipaHpe
penne PO5SA © acuMMETPHHHLIM TPOQHIEM MONOBKH HIH MPOCTO ACHMMETPHY-
Helii pense, Ero ocolennocTeio ARIACTCA ACHMMETPHYHAR FOAORKA, NPOQIITL
KOTOPOil Kak Gbl HAKNOHEH BHYTPE KONEH MPH YCTAHOBKE TAKHX PEILCOR B NpA-
MBIX YMACTKAX MYTH W MOJOrHE KPHBKX ( R 2 600 u), TIpy coemmHenn petcon
P65A n penbcon P65 B HHTh HeODXOAMMOCTL B JONOAHHTENLHOH mnndoBske
CTEIKOB OTCYTCTBYET, @ NPH coeamuennn pearcos PASA ¢ Tpagmumornod yera-
HOBEOH 1 oGpaTHON HeoGxoanMo commuporars 1-2 MM,

Puc. 5. Pacnipenenenne

wanpaxeanii 7= p -
HOWEHHOM penbee P65

Ang maHHoro PEIILCA DL BRINMIHEHA HHﬂHﬁDﬁBRiI, TIPH 3TOM HIMEHEHLI
ans crana 800 peascotanounoro wexa komGurara "Azoscrans” 4, 5, 6 kannbpi
2 kneru, a takwe T Concrosoit) kanndp 3 knern, Paspabotanm takke walbnoHs
ANA KOHTPONA BRICOTH PEILCA, IMHPHHE FOAORKM M TOTIHHEL mefikn. Buina
MPOKATAHA ONBITHAR MAPTHA PENRCOB, KOTOPad Gwna NOCTABICHA W € MIoHA 1994
rofa Henereieaerca na Muxaiinosckom MOKe, B coOTBETCTEHN ¢ TEXHHUIECKHM
sakmouennes YT MIMOKa no pesynvratam Gonee wem rojloBelx SKCIUTYyaTa-
UHOHHBIX MCABTAHNEG TOABED H3 OHOM 1Y 13 HCNBITATEILHLIX YHACTKOR PENbCHI
NOUTEKAT JAMEHE NO NpHuIMHEe GOKOBOre HIHOCA rofopok., Pembcsl koMmMOuHATA
"AIOBCTANE" PaHes CTORIN Hi ITOM YHACTEe B cpeanes we Gonee T mecauen,
ANANHI METEHCHBHOCTH HINOCA NOKAIAN, UTO penkchl POSA WMEIOT npenMylie-
CTRO MO CPABRCHIED OO0 CTAMAMPTHLIMG peascamn POS ne mence fem 50%. B na-
CTOHLIEE BPEMA NpOKATAHE perabekl PA3A 1 ¢ asryera 1996 r. ynomensl B Gec-
CTRIKOBOM NYTE HA OneiTHoM moaurode Npuarenposckod weneimol qopord.

B sauecrse NEprnekTHBHOIG HALBACHUA ANBHERWNE  HCCTEI0BIHI
HEOBXOIMMO OTMCTHTE BEAYUIHECH B HACTORWe ppema no saxasy MITC Poccuil-
ckoft Deaepaunn paboTel NO COMTARNK PEMOHTHEIX Npodunil penseos, paipa-
BoTKe TEXHOIOIHMECKON OCHACTEN H TREPIOCNAABHOND HHCTRYMCHTA 1A Npo-
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BEIEHAY PEMOHTHONO CTPOTAHHS CTAPOTO/IHEI penkcos Ha cranxax HC-42. B
paMKax JAHACH paGoTel yke papaboTaH pa NepPCnekTHREHEX npodmnci pens-
COB I8 MpAMLIX M KPHBRIX YYACTEOB nyTH. B ganeuefimes nnanupyercs no-
CTARIATE OTPEMOHTHPOBRHIBIE PETLCH TAKKE HA NPOMBIDNEHHLI TPAHCNOPT
ropHo-o0OraTHTENBHEIX KOMOHHATOR [UIR HX JKCIUIyaTaund 0e3 orpaHineHmi
10 CKOPOCTH ABHEEHHA I FPYIOHANPAKEHHOCTH NYTH.

JAKTIOYEHHE

B aHccepTAUAM OCYIIECTRIEHO TeoperHueckoe o0oDIMenHe W pelleHne
KPYMHOIN HayuHoi npodneMel, MMEICH BIXHOE HAPOIHOXOIRACTREHNOE JHA-
HEHHE, KOTOPAA JAKMIOMACTER B PAIPABOTHE TEOPHH PUCYETA NADL KOMSCO-Pebe
C YHETOM PEANBHON TEOMETPHI BIAHMOACHCTBYIOUIHX NOBEPXHOCTEH W aehop-
MHPOBAHHA KOMEC H PENLCOR B LIEMOM, C YUCTOM BCEH COBOKYIMHOCTH IPAaHR IHEX
]r'l:'.lIi.'.EE-illl:l-r COITAHMH HA €¢ OCHOBE HOBBIX KﬂHL"I'P‘J’KIJ.IIﬁ EOSIEC B p{'}JIhﬂUH. HAEHD-
UMK NOBBIMEHHYI0 HINOCOCTOHEOCTE M JIONTOBEMHOCTE NPH WX HCMOALIOBAHHN
B YCAOBHAX PEIBCOBOIO TPAHCNOPTA NOPHOPYAHOI OTpacan.

OCHOBHBIE HAYMIHBIE PEIYIRTATS, BRIROMR W PEROMEHAALNAN JAKTOMAIOTES
B CHENYHLIEM:

1. ﬂHIID pamnmc_ue;xmmm KOHTARTHO O B]iIHHD..EI.IS.ﬁCTBIIII Mapel IiD..-_'Il'.‘CU-
pease, A8 ero paipafoTana HOBAS MOAETE BIAHMOMCHCTEHA PEALCOBOH Kol
M KOMeCHOH MAPL], € MOMOLULR Hﬂ]’ﬂpﬂﬁ MOARKITACE BOIMOKHOCTE ONPeIeNcHHA
HAYAJIBHBIE TOYMCK KOHTAKTA M OTHOCHTCNBHBIX NMPOLOIIbHLIX I'I]:lU‘CHHJTb'.iI:IB-ﬂHHﬁ
A KaRA0H MApsl KOAecO-pPenbe NpH PEalbHON FeoMeTpii BIanMOoieicTym-
HIHE O0LCKTOR KAK ¢ HOBBIMH FIHEO‘H{MI‘E I'IﬂBE‘pHIH}ETH MH, TAK H € HIHOIOEHHBI-
s, [Tpn sroM Obin HCCASAOBAH YPOBRCHE KOHTAKTHBIX HANPAEKECHIA B paMEax
KBAFHICPUERCKOrO NOAXOMA MPH HATHUHNT HE TOABKO OJHOIONHOTD, HO W, ABYX-
FOHHOI'O KOHTAKTA.

2, beina pewieHa HOBAA 3A0a4a O BIANMOJSHCTRHI B NApe KOJCCO-Peihe
MpPH HATHYMHH HEHYNCBLIX ¥TTTIOB H-'lﬁE‘I'HI!.HH KOQJleCi, KOTOPAA HMECST TPEXMEPHYID
IJMI'&IIGHE}". El'.: Pﬂmﬂl‘[“ﬁ MOIBOJHIO OUCHNTE HE TONLED }'PDE'I.:I[I:- HHTIP!{E{EHIIH-
ro COCTORHMA Ha palovHX NOBEPXHOCTAX, HO M IHEPIEeTHHCCKIE NOTEPH Ha Tpe-
HHE, CEBATAHHBIC C mﬁerou rpeﬁueauﬁ KOHTAKTHOM 30HB NnpH peaniiagHe IByx-
JOHHOMD KOHTAKTA. DI'I-PC,I.I,I.‘.."IC‘IID, Hyro IIPH HEMOTEIOBAHHH fTﬂ.H,IIH]]THHI I'Ipﬂ-
el pabourx NOBEPXHOCTEN KATUHNA KOS AVMIEAPOR W TRIORLIX ArPeratos
CYIECTBYIOT JABC OCHOBHLIC NMPHYNHE HIHOCA fpﬂﬁllﬂﬁi TUTACTHYECKOL }J_[‘d}[]p&lll-
|.HJI!-'IHII'.‘: (1. PHED'IHI I'.I.DB-CPIHDCTEﬁ H HC'I'I!".H:IHHL', NpH OTHOCHTETBHOM I[p‘ﬂ-
CRAMBIBIBANNN, NPHYEM B YCI0BHAX PENbCOROTO TpaHcnopTa NOKos nps nasn-
HiH ';iﬁpiﬂ}'l!il NOCIEOHAY APpHYHHL _'BIICIL‘H'I' B 'I:IﬁI.LI}IO KAPTHHY HIHOCH KOMACC H
penLcoB lIﬂEEIIMﬂJIthIﬁ BRI,

3. s adaninia HanpsaKeHHoro COCTORHA Kojiee Deild NPOBEIcHA NocTa-
HOBKA  TPeXMepHOoil  adHaMmuyeckoll  sagaun 0 AsfopsMpoBaHdl  KOMeca,
HMERWICTO PCUTBHYD TOOMCTRHED I'.I]'?Iﬂq:ll'l}ll Pl HOIG CEMCHIA. [TocTanobka
Gasnpyerca Ha nposedennd noayanamnrmgeckore M, C nenomsiosanmem
TAKOIO MOANOAN OBUTE PELIeHa HOBAS Jagads o0 necneloBannl HANPAKCHHO-
il!.‘qﬂ‘lp.'l.lllpl}'ﬂ-iil'llldll‘.l COCTOAHNA HEMLHOKATANHLIX KOS TPAHCNOPTHRA ili"pi'l'i'i-
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TOR TFOpHOpYAHOH otpacni. [pannvuele YCIOBHA 1A KOIEC YUHTHIBANH HE
TOMEKO PEANLHBIC KOHTAKTHEIE HATPYIKH, HO H HATAC NPH JANPECCOBKE KOMECH
HA OCk, A Tak#Ke Tempeparypueie aehopmanun. [ocneanse VIHTBIBATICE NP
PELIEHIIT TANAYH TENNONPOBOANOCTH [UTH KOMECA [P €10 TOPMoXennn. ra 3a-
Aaua Geia pewena Takwe npn nomous MK, C ee nomoutsio Geinn onpenene-
HED TEMIEPATYPHEIE MO8 408 PAVIHUHBIX YCIOBHI JKCTPCHHONO # ATHTENBHOID
TOPMO®eHNA. Pacnpeencnng TeMnepaTyp Xopoio KOPpPecnoiinpyoTes ¢ JaH-
HEIMH JKCIEPHMECHTAMBHELX HCCISI0BANNA TCMICPATYD B KOMECHX,

4, AHATATHYECKH Pelel PAL HOBBIK JAfa4 MEXAHMKH OcfopMHpYyeMOro
TBEPAOIO TeNa JUTA AHATH3A TOMHOCTH KOHEYHO-HIEMENTHBIX PacteTHEIX cxem. B
YACTHOCTH, HAMICHB PEWICHHA Ja1ad 0 geopMUPOBaHMN Anckopoi obAacTH ¢
sanenkoil no kpasM. B peavnsTare nposefenHoro aHanuia Geuti YTOUHEHE! Nd-
pamerpit KI-nuckpernsaumi 1 smlopa KOMHUSCTRA WICHOD PAld Pypre 8
ofecnevenna e Gonee yem 5% norpewnocty pewenns K3-3anaun.

5. PaspaoTana nobas METOIMKA PACYeTd HANPRKEHHO-AeQOpMUPORAH-
HOMD COCTORHNA PETbCOB PAXITHYIEIX KOHCTPYRUWHA, HMEIOLIHX KdK HOBYIO, TAK 1
HIHOLUCHHYK) MOBEPXHOCTE MONOBKN, ¢ COOTBETCTRYIOWMM NEPCPACNPCICICHITCM
KEOHTAKTHBLX HAIPYIOK,

6. Ha ocuore Teopermuecknx parpaboTok GuUl cOBTAH AKET BbIMACTH-
TENLHLIX NPOrPAaMM, KOTOPRMA NOIBOIACT NPOBIHTE HCCAETORANNTE WH'.‘TPFK:
upil Konec n peibcon ¢ mMoboil Hanepea 3aanHON reomeTpued. Tlonyyenibi
HABOP PLLICHI B NEPEMELIEHHAX 0T ALACTEHMA PAIINYHBIX [PaHHTIHMY QaKTo-
OB NOIBOSAET JATEM AHATHINPOBATE HANPAKEHNO-ACPOPMHPOBAHHOE COCTOR-
Hie JeTANel B IaBICHMOCTH OT Kamaoro QakTopa Wil Hx paimnuHoil corokyn-
HOCTH.

7. KoMImekcHbIR dHA BIIHMOQERCTBIA B NAPE KONECOo-Penbe, NOTROINI
paspaldoTaTe Pl HOBBIX pAroHAETR # NOKOMOTHBHRIX npodnaeid pabouny no-
pepxuocTei (n.c. NN 17946%4, 1818777). Onn npouiin BCeCTOPOHHIOW NPOBEP-
KY Hil PEIRCOBOM TPAHCIOPTE MOPHOPYAHON OTPACAH, 3 TAKKE HA MAMICTPAL-
uos Tpancnopre. B macrosulee ppema ykasauubie npodiuni paspeinedin pas-
AHMHBIMH HOPMATHBHBIME JTOKYMCHTAME K HCNOMBIOBANHID HA BCCX BHGIX HKe-
ASCHOAOPORHOTe TparcnopTa (oM, "Huctpyrumo no GopMupoBanifie, PEMOHTY
H CDJL“F]KH.HHBD EOJICCHBIX MTAp TAroBporo NOABHAKHROID COCTABRY ELMEIHLIX Jlopl:f['
women 1520 mm" N LT 329). HX MHOTONETHHE HCNBITAHMSE MOKAUIH BBICOKYH?
MK THEHOCTE MPH MENOALIOBANMI NOA TATOBLIMH ATPETATAMH, JYMIKAPAMI,
LMCTEPHAMIL # P, BHIAMM MOABHKHOCD COCTADE, NPHIEM MOBLILTEHHE OOArD-
BEUMOCTH KOMCC A PAATHMHLIY BIA0B TPAHCIOPTHLIX CPCACTE W YCIOBHI KC-
nayarmini oueknraetcd ot 20 go 15000,

B. TeopeTHUeCKHE HCCASAOBAHNIA H LWIMPOKNE IKCITYATAUHOHHBIC HCIEITA-
HHA MEIBOMIIH BHINOITHATE PAL HOBBIX TEXHOMOTHYCCKNY H KOHCTRPYKTOPCKIN
PaIpatoToR A8 KONCCOTOKAPHEIX M KocCoppPeIepHsIX CTAHKOB, YTo obecnedn-
0 MACCOBOE BHEAPENIE B NPONIBOACTBO HoBLIX npodutieii konec. Tax paspaGo-
TaHbl WADTOHL npud}lmhl-ible H ROHTPOMEHBIE, KOMUPEL TINH BOCX THNOB CTAHKOR
nponseoactsa dups "Padaser” n K3TC. Len paspaboran pal HOBRIX KON-
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crpyxumii hpes k cranwam KX-20 ais o6T049KH TOKOMOTHBHBIX KOJEC HA KOM-
[UFEKCHO-KPHBOTHHEHHLIE NPOGHIN NOBEPXHOCTH KATAHNA, 4 CAM NPOUSCC HX
MPOCKTHPOBAHHA H TEXHONOIHYECKOIO CONPOBOXIEHHA Ghinl ABTOMATHIHPOBAH,

9. Paspadoranioe oBopynoranne B HaCTOSUICE BPEMH HIHPOKO MCAOMLIY-
€TCA B ropHopyawol oTpacnu Yxpawuet # PocomM, sanpumep, PYIHH S HBIR
TPIHENOPT OprsoHNKNIIesCKoro, Nosrrasckoro, Muxaitnosckoro, Kaukanap-
CROTe | paga apyrax NOKop nepesenen Ha nenonsiosame mpodwmnei IMerH,
Paspabotannbie npodmam nosepxHocTH KaTanna Komec HCMOMBIVIOTC! TAK®E Ha
MArHCTPANILHOM KeACIHONOPOKHOM Tpancnopre - Mpuanenposckas, Onecckas,
ro-Janankas menemse noporu YEpauusl, Go/IbLHHCTEO KemesH mopor
f:occuu, i TAKAC HA DPCANPHATHAX METWUIYPIHUSCKOR OTpacnn: na xomBunaTte

danopomerans”, HTMIK u Jlicepenckom MeTamnypriveckom 3asoje, Paspa-
GoTanHbIe NPOPITH HMEIOT TAKKE TEXHOMOrHYECK e NPeHMYLIECTRE, HANPHMED,
BOCCTAHOBACHAE NPOQHICLH TAroBLX arperaros wa npoduts IMerH JIP noipo-
JHET NP KAaXA0H 0OTOYKE NpPeAEiLHe MINOWEHHOrD GAMAKE IKOHOMNTEH He
menee 30 Kr KONEcHOM CTaNM no cpasHeHino co CTAHORAPTHEIM KOMSCOM, 4T0 yBE-
nHaneaeT pecype Gannama Ha 2 nepetoukH, a 310 NPHBOOMT K COOTBETCTRYIO-
WEMY pocTy 00BEMOB NEPEBEICHHON OPHOH MACCH, YBETHYEHHIO MERPEMOHT-
HOTO CPOKA CIYKGb1 YMNKAPOB 1 TATOBLIX ATPErATOB. ;

10. B pesynerarte npoeenensoro MOASTHPOBAHNA PATTHYHBIX KOHCTPYE-
upit Konec Gpu10 paspaloTaHe HOBOE KoNeco KORCTRPYKUH JIMerH mmamerpowm
957 MM M8 MPOMBILTICHHOTO Tpancnopta (a.c. 1695601). CpanHesne wanps-
HEHHO-ACPOPMHPOBAHHOTO COCTORHMA YKA3AHHOTO KOTeca ¢ OTEHECTREHHEIMKH |
3apyGexHLIMH AHATOrAMN NOKAYIO, 4TO YPOBCHE HANPAKCHANA IR HErO 1wl xe
Tguuepnu Ha 25%, aTo olecneunBacT NOBLINEHNE ero HANECKHOCTH B 3KCITYA-
TAHNH.
11. IMpr noaroToske mnacnnpuxuma?o NPOMIBOCTBA HCTIONBIOBAINCE
paspaboTanHLe METOIHKN FBTOMATHIHPOBAHHOTO NMPOEKTHPOBAHNE W, B 4ACT-
HOCTH, 1A paspaboTannix konec. Hx onbrmaan naprua no TY 14-15-88-T9 Gui-
na npokarana Ha Hwknennenposckom TpyGonpokarHom JABOOE, MOCTABNACHA HA
HKTOK, CesI'OK, Muxaiinoscknii i Tomrasckmii TOK, Hensiranms B Teue-
HHE pAJZA AET nokajanu npewmymectso konec JMerH no gonrosednocTs
CPABHEHHH CO CTAHIAPTHBIMA 0T 2,5 oo 3 pas.

12. PaspaGorama wosas KOHCTPYKUHS PETbCd C ACHMMETPHYHEIM nNpodm-
feM ronoekw (.. 1779698, nar, Pd 2001 3480), ana KOTOpOi Obina BRINONHERA
Eannﬁpoua; MNpoxatannas » cootsercremm ¢ TV 14-2-1018-91 na xomGuHate

AJORCTAIL" ONWITHAN NApPTHA penkcoB POSA menbmana Ha Miutxaiinoscrom
I'OKe. doarosesmocts FKCIUIYATAUMH PENBCOB HOBOH KOHCTPYKUMH B IPYIOHa-
NPAKCHHBIX yuacTkax 20 50% pbile no cpaBHEHNI0 ¢ AHATOr NS HBIMH penbcamu
P63, roro e nponsoictsa. B nactosimee spems PeNbCEl yRaTAHHON KOHCTPYK-
1N YAOMCHB] TAKKE HA MarnCTPANsHOM Tpakcnopre - [puwanenponckoii u
/leBoBCKOI ®eneInsIx Joporax.

13. PaspaBotansl Hoswle npodim PENBCOB 1A HX BOCCTHHOBHTENLHOID
PEMONTA P cTporami Ha cramke HC-42. Tlpn stom Gein cnpoektuposan

£
TEEPAOCIUTABHBIT PEAYILNG HHCTPYMEHT B OTPabOTANB TEXHOMOMHH €10 NPOonI-
BOJACTEA TIPH MPOBEACHHN CTPOrAHNE. YEAMIHHBIE PUIpIbOTEN BHCIPEHEL HA
POCCHACKMA REAEIHBIX DOPOTHK.

14. Bee paspaBGorxy ofecneunpaior HeoDxoammutii yposens Ge30nacHoCTH
asixenna. B uacTHocTy, Gnind peniena HOBAA JATAYE KPHTEPHANBHOH OLEHKN
CeIONACHOCTH ABHACHHS NP HATHYHA HA KOJCCE OCTPOKOHEMHOI'O HAKATA HA
rpedue. [Tposenes aHAMHI NPHYIH YEAIAHHOTO ABAeHHE. Onpenenens! onacHee
W GezonacHiie hopME padouny NOBEPXHOCTEN KOMEC ¢ OCTPOKOHEUHLIM HAK-
ToM, PaIpalbotanst KpHTepHH RRIGPAKOBEN TAKHX KOMCC, A Takke wabnod, Ko-
TOPLIE MOKET HCNOIBIOBATHCR € TN LEIBID,

15. Pesymetarel MHOTORETHHX TEOPETHMECKHN HMCCASIOBAHMI M IKCILIYA-
TAUHOHHBIX MCOBITAHUI NOIBONAIOT KOHCTHTHPORATE (AKT, YTO BHEIPEHHE HO-
BhIX PA3IpaboTOK HA  FOPHOPYIHBIX NPCANPHATHAX YEpauHe! u Poccuu, a Tak-
WE HH MATHCTPAILHOM TPAHCIOPTE M MPOMBILUIEHHOM TPAHCIOPTE METALTY]-
FHYSCKOIT OTPACTH, COOTBETCTBYET NEPCTEKTHRULIM HANPARTEHHAM PAIBHTHA
pecypeocOeperamiuny TexHonornil. [oaosias IEOHOMHYCCKAR MpekTHRHOCTL
paspaboTok MoeT ObITe OUeHEHA B 00LeMe capure § sy, pyD. B uenax 1991 r.
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SUMMARY

Sladkovsky AV, THE THEORETICAL SUBSTANTATION AND
ELABORATION OF THE RATIONAL DESIGNS OF A PAIR WHEEL -
RAIL FOR THE RAIL MINING - TRANSPORT MACHINES AND UNITS.
Doctorate (Tech. Sc.) thesis by specialities 05.15.16 "Mining Machines”, State
Mining Academy of Ukraine, Dnepropetrovsk, 1997,

The problem of the increase of the durability for the transport units of the
mining industry was resolved in the thesis, The results are published in |
monography, 27 articles and 10 inventions. The finite element method was
employed for developing new designs of wheels and rails. The problem was
formulated in general terms, the region at hand discretized, and the contact
problem and the heat conduction problem were solved for which the boundary
conditions were assigned, The numerical solution error was determined,
Mathematical modeling of various wheel designs was carried out, and CAD-
enhanced wheels and rails were rolled. The effectiveness of the new wheel and rail
designs was validated in service tests.

35

AHOTAILA .

Cnagkoscesnii O.B. TEOPETMYHE OBIPYHTVBAHHS 1 BME
PALIOHAJIBHHX KOHCTPYKIUH NAPH KOJIECO-PEHKA 118 PEIi-
K(J:BHK FMPHUYO-TPAHCIIOPTHHX MAILUHMH | ATPETATIB. Hucep-
TAUIA HA 3000YTTH BYEHOIO CTYNERA AOKTOPA TEXHIYHHX HAYK 33 celfanbnicTo
05.15.16 “lipumai mammmg”, Jlepwasna ripunya akajgeMis Yxpaism, Jminpo-
nerponcex, 1997,

B JMCEPTALIT JAXMIAKOTLCA HAYKOBO-00IPYHTOBANI PUNCHHA, CIPAMOBaHi
Ha PO3B AKHHA HPOGAEMH NIABHUIEHHA JOBIOBIYHOCT] TRARCHOPTHHX ArpPeraTia
I‘lpliliqnpyﬂﬂoi nposMucnosocTi, ski Gyam onyOmikosani 8 1 monorpadui, 27
crarrax 1 10 punaxomax. ¥ poboTl MeTol KIHUEBHX efeMEHTIB OvR BHKOPHCTAH
AT NPOEKTYBAHHA HOBHX KOHCTPYEWIN kKonee i peilok. ChHopMynbobaHa 3ariik-
HA NOCTAHOBKY NPOOACMIL, NPOBEIEHE IMCKPETHIALIA TOCTIIRYRAEMOT o6macTi,
PO3E AIEGHA KOHTAKTHA 3204498 T4 3414% TENI0NPOBIAHOCTI, HA OCHOBI AKNX 34-
SN MEKOBI YMOBM. 3HANICHA NOMIAKA MHCeNRNOrO pimenna. [Tposeaeno wma-
TEMATHYMHE MOACTIOBANHA PI3HHE EOHCTPYRILN KOJeC 1 HA OCHOBRI ABTOMATHION
BAHOID TPOEKTYBAHHA NPOKATANI KONeca Ta pefikd HOBMX KOHCTpYkuii. Ix
eeK THRHICTE IOBEAEH: eXCnayaTAlliTiHIMN 8npoGYBaHHAMY.

KJTIOYOBI CJIOBA: 10BrosidHicTs TPAHCIOPTHHX ArPEraTis, KOHTAKTHI
HANPYIH, Mapa TEPTA KONCCO-PEilka, METOI KiHUEBHX CICMeHTIR,

ABTOFEDEPAT
Binnoslyaasnni 33 senye I A, Claanonsm

MNigmucana g apyxy 04.04.97, Gopuar 60584/ 16. [Tanip apyxapcecmi. Odoermmi apyx. YuosH,
apyx. ape. | 56, Yuons. qaph.-sinf. 186, Tupaw 100, Tasonscans N 471, Jamomrene,

AT Bugamwwureo sMlasirpadicrs, 320070, w, Muinponerposcss, mya. Ceposa, 7.
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