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Mpeaucnoewe
1 PASPABOTAH 3akpbiThiM akyWoHepHeiM obwecTeom « T-Ceperchis (340 o« T-Caparciin)

2 BHECEH TexHHM4YecMmM KOMWTETOM No cTandapThaadkid TK 700 «MareMaryiyecioe ModenHposaHHe
W BuICOROTNPCHIBOOMTENEHBIE BEYKCTIMTENEHLIE TEXHOMNO MM

3 YTBEPHOEH ¥ BBEOQEH B QEWCTBME Mpukazom PegepansHore areHTCTEA N0 TEXHUHECKOMY pe-
MYNADOBRAHKMIO M METPONOMAW oT & deepana 2018 r Me 52-cT

4 BBEOEH BIMNEPBLIE

MMpaguna NPUMENSHUR HACMOAWES20 cimandapma Yomalocamnsts! 8 cmambee 26 PedepansHoso 3aKaHa
o 28 wona 2015 20 Ne 162-03 « 0 cmandapmuzayul @ Poccutcrol Pedepauuus. Hugropsmauum of ua-
MEHSHURX ¥ HacmoAwewmy cmasdapmy Nyinukyemcs 8 exescdHom (M0 COCMOoANLII0 Ha T ANSaRR MEKYLLESD
2oda) usghopManuoHHoM Yiasamene «HayuoHansHse cmandapmeis, 8 GPRULUansRBED IMEKCTT UIMEHEHLT
U AOADEEoH — & GMEMECAYHOM LUMDOpMaLUOHHOM Ykatamene «HayuoHanskbie cmakdapmes. B cayyas
MepECMOMEBa [JaMakbl) WU GWMekLl HMACMaAiyeso cmardapma coomeamomeayiyes yaedosmnerve Bydem
ONyENUKOEaN0 8 SXEMECAYHOM UNDODMELUSHROM YKazamene «Hayuolansrele cmaddapmisis. Coomesm-
CHgUEnA Ubopalus, peedoMmenue U Mekcmbl PAIMEWFIOMES MAakke § UNPODMALLOHHOD CUcmemMe
GflyEs0 RoNEINEEHUA — Ra ofhulivanstdos caiime PedepansHosd A2EHMICITES MO MEXHLYSCKOMY Deay U D0=
GauLio U MempoiIosuly 8 comu MamepHam Wwaww.gost.ru)

E CrangaptasHdgrops, 2018

HacToAwME CTaHOapT HE MOKET BT NONHOCTEN WKW Y3CTHYHO BOCTIDOM3BENeH, THPAKMWPOBAH W pac-
NPOCTPAHEN B KAYECTRE 0UUMANEHOD MagaKua Gea paspewenya DegepansHore areHTCTea No TEXHUMEECKD-
MYy PEMYTADOBAHKIO W METRONOTAM
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Beenenue

Bepudukauxa noporpammHore ofecnededdn (N0), npegHaiHadqde vHore ona YHcheHHors Monenydposa-
HWA CEEQEIBYEOBRIY TEYEHWA HESAIKWY rA308, GONMHA NPOHIBCOHTECA HA OCHODE aHANWTHYECKAX DElweHHA
33084, NOKDLIBAOWHE WWPOKKA CNEKTD TEYEHHE ¢ pAaHo0BDasHEMA MPaHMUYHEBIME M HAYANLHBLIMA YCNOBKAMK,
HECTALMOHADH LIMKM EIRMMOOSACTRNAMM Y08 PHO-BONHOBEX CTPYETYD. B pausom cTamoapTe NpegnaramTod 1a-
Oadd anA BepiudMEaUnE BOIMOMHOCTH YUNCHEHHOR CXEMBl MW KOOA 08Th DEIYNLTATE, MMEIOWME OTHOLSHME
K pEankHeM Te4eHHaM rala. PaccMatpyearTcd gea cnocoba BepidiMKaUMK. COMDCTABNEHHE YACNEHHEX pi-
AYNETATOR C TOMHLIM AHAMHTHHECEMM DELIEHWERM M C YCIOBHO ITANOHHEIMKA YHCNEHHBIMKA PELWEHAAMM. K 3Ta-
NOHHGLIM CTHECEHEE 320349H, HE WMESI0WHE TOYHBIX PEUSHAR, HO MHOMEPATHS DEWEHHEBIE YHCNEHHD paanuy-
HislMKY SETODAMH C MCMONBIDBAHMEM DAIHO0SRAIHE UHCNEHHBIX CHEM.

[awsblit cTaHOapT OTHOCUTCA K BONPOCAM BEpdiMKaLMM CXEM M K0008, paipafaTuiBagMe ANA YHCeH-
HOTO MOASNMPOBAHMA TEYEHWA HEBRAIKOTO (MASaNLMOTD) rA3a G0 CREPXIARYKOBLIMKM cRopocTamMi. CTaywomnap-
HblE CEEREABYECBLIE TEYEHUS ONWUCRIBAIOTCA YRABHEHHAMM MMNepBonuyecsons Tna. [NoaTomy MHorHe 3a0aq9u
OWHAMMEN CEEDXIBYKOALIX NOTOKOD HEBAIKOMS raia MOoryT DeiTe PELlIgHBLl YACHEHHDS METOO0M XapakTepuc-
THE [1] WNH Mapwebbid METOOOM CEBOIHOMD c4eTa [2], [3]. B TO we ppeMA NpW COepX3BYKOBbIX CHOPOCTAX
B NOTOKAX MOMYT BOIHWKATE NOBEQXHOCTH CUNEHBX TMOPOOMHAMWYECEMY PAIDLIBOER, DECKOMEYHD TOHEWX B
CRYy4ae HERAIKOM raza. B HEKOTOPEIX CNYYaAX Bul0eNeHHe THODCOMHAMKYECKOrD PAIPLIBE MOMET DrTE NDHH-
UMNHaNeHBIM TpeboBadMen. Torna npd MCNoNBICBAHKK YMCNeHHBx MeTogoe [1]. [3] ecadukaseT npodnema
BBOENEHHA 3THX paspeiBoe. Hawbones NpOCTo BROEMATE PAIDLIESL, KOTODPRIE SBMAKTCA BHELWHEH rpamnued
BoOaMyWEHHoR obnacTi. JnA BxaeneHis Da3peB0oR B0 BHYTPEHHSA 00NAcTH BOAMYLLEHHOMD TEYEHWA TRedy-
2TCA BRSO HME CNeLMaNLHEX NPOUeYD, KOTORRE HE PACCMATPHBAMNTCR B JaHHOM CTAHOaDTE.

AnsTepsatheol metogam [1]. [3] ABNAETCA METOL YCTAHOBENEHWA Ha Gase KOHCEDBATHEHBIX KOHEYHO-
CAIHOCTHRIX CHEM YMCNEHHOMS DEWEHWMA HECTALMOHADHEX YEABHEHWA rasoBol aduamugd [4], [6]. Kodcep-
BATHEHAA WM JUBEDreHTHAR OpMa 3ANACH YPABHEHKWH HECTALMOHADHOR rAZ0OMHAMMEN NO3BONAET MOLE-
NWPCBAETE OS0EWEHHEIE WMK EYCOHHO-INA0KWE PELUEHHA YDARHEHAEN OUHAMMEY HEBAAKOTD ra3a W TeM Casbim
CTAHOARTHIMPORATE NDOLECE BllYACIEH WA,

CgMako npy UCNoNbEI0EAHMA KOMCEDBATHEHEIX KOHEYHO-D3IHOCTHRIXN CXEM BOIHWKAIINT Npolnems, CBA-
JAHHELE © BIHAHHER YHCIEHHOH WK CREMHOR BAIKCCTH W awddvanu. BeckoRedHO TOHKME B HERAIKOM A28
MMOPOOHHAMHYECEME PAIPEIEE B YACNEHHOM PELUEHHK NPHUOSEETAIOT TONWMHY, GHIMYecsy HecboCHOBAHHD
YEENUYMBAETCA O0NAcTh BOAMYLLEHHOM TEYEHKA, 4TO B KOHEYHOM CYETE MOMET NDMBECTH K HEAOeKBSTHOMY
ONHUCAMMIo JMHAMMKK NOTOKa MOeaNsHOro raia.

1"
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HALWOHANBbBbHBIA CTAHOAPT POCCHMWACKOW @EOEPALMM

YMCNEHHOE MOOENWPOBAHHWE ®M3IMYECKWX NPOLUECCOB

YucnewHoe MOOenNHpoEaHAEe CERDXIBYHOBLIX TEYEHMH HEBAIKMY ralome.
Bepudgrmeaumna NO

Mumerical modeling of physical processas.
Mumerical modeling of suparsonic inviscid gas flows. Software wverification

Oara esegedns — 2019—01—01

1 OBnacTbe NnpUMeEHEHWA

JOauHsIA CTaHOApT OTHOCWTCA K BONPOCAM BEPWDWEALMA YACTEHHED METOO0E, CHEM W KOOOB, paipa-
GATHEABMBEIX ONA MOOEMMPOBaHWA TEHEHWR XMMWYSECKH WHERTHOM WAGANLHOMD 833 CO CHepXIBYKOaLIM
CHOPOCTAMK, B KOTODBIX MOMYT BOIMWEASTE TMADCOMHAMWYECKME DAIPHER W OBNAcT O0ABYKODOTD TEYSHMA.
Mogank A raa NpegnonarasT OTCYTCTEME BAIKOCTI, TENAONPOEIGHOCTI M OUddyaiM KOMNOHEHT.

2 HopmaTHBHLIE CCLINKK

B HacToAwem cTanfapTe MCRoNs3InsaHa HOPMATHBHAA CChINKA Ha CNegyiowmui cTadgapT:
FOCT P ST188 HecneHHoe MOgenypoaasie DHIYeckix Nnpoueccos. TepMuHE. 11 ONpegeneHus

Mpumegadne — MNpn NONE30ESHAK HACTORL KM CTAHOEPTOM Wenscoobpano NpoeepHTe J8ACTEME CobINDHHBLIX
CTEHOSPTOR B HHDODMELWOHHOR CRECTEME OBIWBrS AONLI0BEHWA — Ha OEMUMENEHOM CaRTE DenapaneHorn aredTcTea no
TEXHWSECHOMY PErYNMPOBEHWH M METPONOrH B ceTk MIHTEPHET MM No SReron oMy BHPOPMALHOHHRONMY YEa3aTantn aHa-
UMDHENEHEE CTRHOEDTE S, KOTOPEIA Oy BNMKoBad No COCTOAHMED HE T AHBEDA TEKYWErD roga. M No BhIMyCKAM SHE MECRY-
HOM MBGoRMAEURIHHOMD YEa3aTENR 4 HaUuWMDHENEHBIE CTEHGARTE S 38 TEXY WA rog. ECni 3aMeHeH CobIMOHHEBIA CTEHOERT,
HE HOTOPRIA OEHE HEOATHPOBSEHHEA CORNES, TO DEKOMEHROVETCH HCNDE208aTE QEACTEYHILLYH BEDCHHD 3TOFD CTAHO8PTS
& YHETOM BCSX BHECEHHLEE B Q8HHYH BEPCHED M3MEHEHAA. ECNn 3aMEHEH CORINDHHER CTAHOAPT, HA KOTOPRIA GAHE OaTK-
DOBEHHAR COBIMEE. TO PEEOMEHOYETCH MCNONEIDBEETE BEPOHED 3TOM CTAHOAPTE C YRSIAHHLIM BEILE MgoM yTESPHOEHMA
InprHATHAL ECnn nocns yTESpsOSHMA HACTORLWEN CTAHASPTA B CChINDYHEIA CTEHOSPT, HA KOTOPEIA 0aHa GaTHROSAHHEA
GOBANKE, BHECEHD MAMEHEHHE. 3aTPEMMBINNLEE NONDMEHWE, HE HOTOROE SaHd CChINKE, TO 3T0 NONUESHAE PEEOMEHOYETCH
NpAMEHATE BE2 yHETa DAHHOMD ME3MEHEHNR. ECny CobinoYHEIR CTEHIAPT OTMEHEH e 2amedsl, TO NONOHEHRNE, B ECTOROM
OAHA CObIMKA HAE HEMD, DEXOMEHOYETCR NPMMEHATE B Ha0TH, HE SETPEMBAHIWEN 3TY COLIMmKY.

3 TepMWHbI U onpeneneHus

B HacTOALWEM CTAHOSOTE NPHMEHEHE CRegyIoWwHe TEpMKHE G COOTBETCTEYIOLWMMKA ONPEOencHIAMIA,

3.1 mapweBan nepemerdHan: Bpema B HecTauwoHapHoW 3agade MNW NPoCTPaAMCTESHHAA NepeMeHHan
B CTAUMOHAPHOA 338a49e, No HANPABNSHKEID KOTOPOR TEHEHWE MMEET CESDXIBYKSEYIO CHODOCTE.

3.2 MapweBkid MeTod: MeTol YMCNeHHoNs PEWEHHA CTAUWOHADHEX YDABHEHWA ras0BCcH JHUHAMKEA C
NOCREJoBATENLHEIM NPOOEEEHHEM N0 MAPLWSE0A Neperenroi [1], [3].

3.3 meTon yeTanoBneHHA: MeToq YWcnNesHors PelleHss CTAUWOHADHBIX YDABHEHWA KakK NpegensHoro
Mo BPEMEHA DELLIEHMA HECTALWOHADHEE YPaBHEHKA rasoeol guHasmuiM [4], [6].

3.4 yonoBWA HENPOTEKaHHA: MoToKY MaCcChl ¥ JHERMAW N HOPMEANK K NOBERXHOCTA PaBHel HYNID.

3.0 yonoBWA OTKPLITOH rpadMub: TEKYLLKE NADEMETPEl NOTOKa CHOCATSA Ha MpaHdyy pacdaTHok ob-
nacTy.

Wznauue odiunan sHoE
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4 OcHOBHbIE HOpDMAaTHEHBIE NONOXHEHWA

4.1 TectoBsle 3a0a4¢ OPMyNKDYIOTCA ONA COREDLUBHHOM TfA3a C NOCTOAHKEIM NoOKalaTenew agywaba-
Thi W BONEKYNAPHEM BECOM NPK OTCYTCTEMW BHELLMWY MACCOBEX M NOBEPXHOCTHLIX CHN. 3TO NOABCONAET Npo-
BOOWTE BEPHMEAUMID PEIYNETATOE YHCMEHHONS MOJENHPOBAHAA MYyTEM CRABHEHHWA C TOYHEBIMK PELEHWAMK B
rasoBol AXHAMKKE CBEDXIBYKOBLIX CHOPOCTENA (pastenk 5 W E). BeprhHEayma MOo®EeT TAICKE OCYIWecTBNATECH
W NyTes CRABHEHWA C YCMOBHO ITANSHHEIMK YACMNEHHBIMA PEWEHWAMIK 33034, chopMyNHpOBaHHbIX B paige-
ne 7. 370 330344, SMCNEHHOE DRLLEHWE KOTOPEIX MHOMOEPATHS NOOTEELMOEH0 PACHETAMKA Da3HLIX ARTODOE,
WMCNONsIYIOWWy paIHcobpaIHble YUCNEHHLIE CREMDI.

4.2 B crakgapTe NpMBOOATCA ONWCAHWE W NOCTAHOBEA 33034k, TOMHOS PEeLWeHHE WNKM cChinka
Ha TOYHOE MMM 3TANOHHOE pELlUeHKE, 3 TakKe YEaIaw OCHOBHOR NOBSE WNK NpegmeT Beprduiandd no
MoCT P 57185,

5 BepudpMKkauma Ha Baze TOUHbLIX PElIEHUA ANA YCTAHOBUBLUMXCA TEYEHMA

51 OoHOMEpHLIG CESPXIBYKOBLIE TEYEHKA

5.1.1 Cocroadre NoKoA

OnHcadye 3anaqdx

OaHopogHsid raa. MNpopepseTcd cNoCobHOCTE YHCNEHHONE CXEMBl WM K003 COXPaHATE COCTORAHME NoEoA
NP MCNONbLIOEAHMK METOOA YCTAHOBMEHMA.

MocTadoRKa NPK MCNoNB30BaHWA MeToda. MpoKaIponEHD 3a0aHa pacdeTHas obnacTe. B HavansHed Mo-
MEHT CHOPOCTE 333 pansHa HyTHo, DABMEHAES W NNOTHOCTE PARHE! BOMHMLE BY BCEM DACcYETHOR chnacTu.

Ha rpadsuye pacyeThon 0SNacTi yoenoBra HENPOTEEAHMA WK OTEPETON MRAHHLEE.

ToqHOoE pelweHHe.

MapamMeTpe HE MEHAKTCR GO BPEMEHER.

Bepudukauxa Ha NpeoMeT yeTORYMBOCTH CHEeMEl ¥ KOPDEKTHOCTH KOO,

5.1.2 OpHopoHLIR CEEPXIBYHOBOH NOTOK

OnHcanye 3anad

OoHopoOHBIA CRELXIBYKCREOR NOTOK 3JANONHAST HEKOTOPYED NPOCTPaHCTEeHHYI0 ofnacTe. Tpebyetca
NPOBREDUTE CAOCODHOCTE YHCTIBHHOM DELEHAA COXPaHATE NapaMEeTpel NOTOKS.

PacueTHas obnacTe — NpAMOYTONEHKE CO CTODOHAMK, NAPaANNEnsHBMA SCAM NPAMOYIONEHON JekapTo-
BOM (%, ¥) WA UHNHHGPHYEcKoR {2, r) CHCTEM Bl KOOPOMHAT.

BapyauT NOCTAHOBKN NDM MCNONE3I0BIHWE METOOA YETAHOBRNEH WA

B HaYaneHbid MOMEHT BpEMEHM BO BCEH pacHeTHodd ofnacT 3a0aHel HEIAEUCALLWE OT KODPOMHAT Napa-
METQEE NOTOKA: [QARNEHKME, MNOTHOCTE 4 CREDXABYKOBAA CHODOCTE, HANPARNEHHAR BOONL OCK abouMce.

Crnepa Ha Bx00e 8 pacHeTHYIO O0NAcTE IMa4eHHa NAPAMETDOR OCTAKITCH NOCTOAHMbIMA B TEYEHWE BCETD
pacueTa. Ha rpadvuax, napannensHiei ocd abocumcs, CTABATCA YENOBWA OTERLITON MaHMUEl WK HENDOTeKa-
HWA, HA NPABCE IPAHHLE — YCNOBKA OTEDLITON TPaAHML L.

ToMHOE pRLlIEHHE

MapamMeTpk NOTOKS HE MEHAIOTCA GO BOEMEHEM.

BapdanT NOCTaH0BKA NOH MCNONE3I0EAHNA MADWEBLIX METOLOB YHUCNEMHOMD MHTEMDHPOBAHKA

Ock aboynct — Maplwesan nepeMeHdHas. Ha nesol rpaduue pacHeTHol oBnacth aanaqe AaBneHWE,
MMOTHOCTE M CBRQXIBYKOBAA CROPOCTE NOTOKS, HANPARNEHHEA N0 ocKW abocurce. Ha rpaduuas, napannensHex
OCKH AGCUMCT, — YCNOBWA OTKDLITOH IPaHMUE MNW HeNDOTEKaHWA.

ToqHOE pRLEHHE

MapamMeTpe NOTOKS Ha KAMAOM NOCMNELYHAUEM WAare No MapwWUIessd NePeMeHdHOR COBNALEINT C Napame-
TRAMA Ha NPenbQYLENM CNoe.

Bepuduiaumna Ha NpeqMeT YCTORUMBDCTH CHEMEl M KOPDEKTHOCTH KOOa.

5.1.3 KOHTAKTHLIA PpaipbiE MEROY OBYMA CYTHEIMKA NOTOKaMH

Onucanue 3a0aq-

Oea 0aHOPOOHEIX CEEDXIBYKOBRIX NOTOKA PAIfEneHsl NOBENXHOCTE KOHTAKTHONS paipkiea. B npamo-
YICMBEHOW OSKapTOBON CHUCTEME EOCDOWMHAT (X, ¥) HOHTaKTHBIR paspee coBnagaeT ¢ oceks abouuce. B uw-
NUHOLHYECKOR CUCTEME KOOPOMHAT (2, r) NOBEDXHOCTE KOMTAKTHOMD DaipEd — IT0 OCECHMMETDUYHARA LK-
NAKOPWYECKan NOSERXHOCTE, 0BPaIVIoWaA KOTOPON NapannenkHa O CHMMETDMN, CORNANANLIEN C OCh
afcumee £

2
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BapuanT NoCTAHOBKKM NPM HCNONBICBAH KK METOOA YCTAHORNEHWA

B HadaneHsi MOMEHT BREsEHN 330aKTCA SABMNEHWE, MNOTHOCTE M CHOPOCTE OAHODCI B NOTOKOR No 0be
CTOPOMEl OT NOBEPXHOCTA KOHTAKTHOMS paipeea. Ha BXo0e o pacHeTHyio 0BnNacTe NapamMeTDel NoCTyTakwWero
MNOTORS HE MEHRIOTCA B TEUSHKWE BCEMD pacueTa. Ha rpaduuax, napannenske ock aboudcs, aa0ainTcA yoenoana
OTKDGITON rPAHMUBLL KMA HENPOTEKAHMA, Ha BRXOOE M3 DAcCYETHON 0bNacTin — YoNoBMA OTHDEITOM rRaniLis,

TodHOE DELWEHkE

Mapamerpol TEYSHHA HE MAMEHAKTCR CO BPEMEHEM.

BapuadT NoCTAHOBKM NP HCNONBI0BAHKA MAPLISBEX METOOOE YUCNEHHOD WHTETPUDOBaHIE

Dok afcuncs — Maplapan nepemeddan. Jagnedue, NNoTHOCTE M CEEPXIBYESRAA CKOPOCTE KAMOOoND 1Ma
NOTOKOB 3A0A0TCA Ha OAHOM M3 OBV OTPEIX0A NEB0N IDAMULL, PAsZ0ENEHHOR NOBROXHOCTEK KOHTAKTHOM pais
pLiEa. Ha rpaddua, nagannensyilx ocH abcyuce, 3a0aiTcA YCNoBHA OTERLITOR MEaHdLbl MMk HENDoTERaHKA.

TodHOE DELWEHWE

MapamerTpsl NOTORS HA KAXOOM MOCNEOYIOWEM CNoe N MapWeEon NepesedHol coRNagakwT ¢ Napame-
| e Ha Ny e Cloe,

BepudrxayMa Ha NpegMeT KopperTHOCTH K003 4 BNMAHKNA YACNaHHoN BAIKOCTH Ha DAMBIBAHKE KO-
TAKTHOD DAIPBLIBA.

514 NpaMonvHerHLIA CTAUMOHAPHEIR CHAYOK YITOTHEH WA

Cucanne aagadm

2a020TCA OBE KOMMOHEHTEl CKOPOCTA NOTORS, HADETAKWETD Ha NDAMONKHEAHLIA HENOOBUKHEIA CRAYOK
YOMOTHEHMA! TAHMEHUMANEHAA U W HOPMANBHAA V N0 OTHOLWSHWG K NOBEOXMOCTH chadra. MpamMoniHei i
CEAYOE YNNOTHEHWA NPUHHMASTCA 33 OCk ADCLWCe NPAMOYTONEHOR DEKAPTOBON CHCTEMEl KOOPOWHAT. PacyeT-
H2A OfNacTe — NPAMOYTONLHWE CO CTODOHAMI, NAPANNENEHLMA OCAM NDAMOYTONEROR ORKADTOBON CHCTEME
KOOpOMHaT. CRauok yNoTHEHWA ANWT PACHETHYK GBNacTe Ha OBE DABMEIG YACTW. BEDXHION M HAKHIOK.

BapWaHT NoCTAHOBKM NP HCNONBI0BIAHKKA METAOA YCTAHORNEHWA

B Had4anbHLid MOMENT BOEMEHM N 008 CTOPOME! OT CKAYKA 330aHE NAPaMETRE DBYE OOHOROOHEIX NOTO-
KOB. TaHreHUyWankbHEE CKOpoOCTA NapannensHe O aboylct W paBHbl v BO BOER PACYETHOW DENacTH. B HHM-
HEW YaCTI 33020TCA DABMEHMWE, MNOTHOCTE W CORDXIBYKOBAA CHOPOCTE NOTOKA ¥ MO HODMANM K CKaYKyY YInoT-
HeHWA. Jagnesda, NHoOTHOCTE M HODMaNEHaA CKOPOCTE M3 0 BepXHER YaCcTH PACYETHOR 0GNacTy CBAIAMLI C
NapaeTpamia HaberaslUero NoToKa B HIKHE R YacTi PACYETHON oBNacT COOTHOLLEHWAKMIA Ha NEAMOM CHAYKE
ynnoTHeHHA [1]. [7]. Ha Bcex rpasrduax 3a0aiKTcA YoroBHMA OTEDBITON MaHMUs.

TodHos pewe ke

MapameTpil TESEHHA HE MEHSIOTCA CO BREMEHEM.

BapuadT NocTaHoBKM NPKM MCNONBI0E3HMA MAPLLISBEN METOO0E YHCNEHHOND WHTErPUDOoBAHNS

Nepaa rpadvua pACYETHOR 0bNacTw, NApANNENsMaA oCH OROUHAT, pasnenela Ha 083 DARHLLY OTPeINa.
Ha HusHEM OTRRIKe 330a0TCA JARNEHHE, NNMOTHOCTE M CEELNABYKOBEIE KOMNOHEHTE CKOPOCTI HaGeranLent
NOTOKA W — MO HOPMaNK K CEadky yNNOTHEHMA 1 U — TaHreHUWansHan koMnokeHTa. [Jasneadue, nnoTHOCTE K1
HOPMANLHAA K oCH a0CUWMCe CHOPOCTE A3a Ha BEpXHEM YHACTKE NeROH rpaHMUL CEAIAHE ¢ NADAMETRAMHK Ha
HHMEHEM YHACTES COOTHOWEHWAMK Ha NPAMOoM cradke ynnotHedwA [1], [7]. Ha rpadyvuax, napannensHielx oK
aboynce, 3a020TCA YENOBKA OTHRRITOR MRaHHL kg,

Mapleesh ABnAeTCA NEpEMeEHHan oo aboynee,

Todkoes pele ke

MapamerTpsl NOTOKA HA KAXGOM FOCNEIYIOWEM CNoe No MapleBoi NepeMedHol coRNagamT © Napame-
Tpami Ha NPEqsIOYLLEN CNoe.

Beprdrkayva Ha NPeamMeT KOpRekTHOCTH K002 W BNHAHMA YHCNEHHOR BAAKOCTE HA PAIMBIBAHME HEMNOD-
BHEHOID CHANKR YINOTHENKA.

5.2 OeymepHbLIe TeYaHWA

5.2.1 HeogHopoOHOCTE B NOKOALWEMCA rase

CnUcadke aagadu9

MoKOAWMIACA a3 JIaHMMAET IAMMYTYIO W OTpasrYeHKYI0 0BNacTe npocTpadcTea . 37a ofnacTe oKpy-
HEHA TAI0M © OPYION NNOTHOCTED, HO NEW PABHOM 0aBneHqw. [TposepAeTca CNocoSHOCTE YHCTEHHDN CRemMBl
W KOJa COXpaMATE KoHfurypaunio obnacti G M NapaMeTp rasa Kkak BHYTPW, Tak W CHAPYHK 3TOR oDNacTH.

MocTadoaka Npd MCNONBEI0BAHWK METOOA YCTaHORMNEHHA

PacyeTHan ofnacTe — NPAMOYTONLHKE GO CTOROHAMK, NapannensHbiMd OCRM NEAMOYTONLHOK Oe-
EAPTOROH CUCTEMEl KOODAMHAT. B HaYanNeHER MOMEHT FA3 NOKOWTCA NPW 3a3aHHoM ¥ NOCTORHHOM B0 BCEA
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CACHETHOW OGNacTd gaEnenkn. B pac4eTHyio obnacTe BCTpOSHa NogobnacTs, NepUMETE KOTOROW SBNASTCH
KOHTAKTHEM PaipuiBos. B 4acTHOM ChyHae aTo MOoMeT DbiTh MEHBWWA MPAMSYIONLHWE, CTOPOHE KOTORCD
MapannensHe CTODCHAM BHEWHETS NAMOYTONEHHES. [TNOTHOCTE r333 BY BCTROSHHTR NogofnacTd oTiMYHa
OT MACTHOCTH B OCTANLHOR YacTd pac4eTHol obnacTd. Ha rpadkue pac4eTHol oGnacTd 1a3aTos yonoBMA
OTEDBITON TPEHMLE MITH HENDOTEKAHKA.

ToMHOE pRLEHHE

C TeHeHHend BREMaHA NONoEEHHE MpaHdl M NapaMeTpbl rasa HE MEHAITCA.

BepudHiaUua Ha NpeqMeT KOpPeErTHOCTH KOGa W BRMAHWA YHMCNEHHON BAIKOCTA HA PacdeT KOHTIKTHIX
PA3pLIB0E B HENOODHHHOM rase.

5.2.2 ObTekanue CTEHKA C HINOMOM

CnMcaH«e 3a0aq«

KOHTYD CTEHKW 33038TCA OBYMA NYySani, WOYLWHeKA M3 00H0R To4ke, 000atya paisepHy TeiE yron (bonee
1580 B NNOCKOCTH 3THX Ny4Yaid O0MH M3 HWX NPHUHWMEETCA 338 0Ck abcUWce NPAMOYTONEHOR DeKkapTonon k-
CTEMEl KOODOKWHAT. ¥Ton oBTeKasT CEepRInykoBok NOTOK, HANDARNSHHLIA Ha BROOE B PECYETHYI0 OONacTe No
oK agcumce.

MNpegeapyTenbHEE WEn

1} 3apawTcA NagaMeTpel Haberaslers Coepx3IByYROR0M NoTOKA: J3aANEHWE, NNOTHOCTE M CKOPOCTE,

2} Mo atis napaMeTpam KW GopMynam Ans UeHTPHPOBAHHOR B TOYEE WMINOME BONHE DaIgemeHHA
Mpaugna — Makepa paccyHdTh BARTCH MAKCHMANsHaA BENHYWHS DaIBepHyTOrS YIna, Npd koTogom obaecnay -
gaeTcq ero BeaoTpeieHoe obTexanne [1], [7]

3} 3agaeTcs yron paisopoTa CTEHEN, HE NPEBLILIAHLLWA MAKCHMANBHOMD IHAYEHUES.

BapyianT nocTaHoBKK NpH WCNoNsI0EAHWK METOOA YCTaHOBMEHKA

PacueTHaa ofnacTe CHWIY OrpaHMYeHa CTEHKDA C MANOMOM W NEpaceraioWeics ¢ Held NEAMOoR, napan-
NansHoR ock abcynce W PAcnonoHMeEHHSH HIAKE 3TOR OCH. BEpXHAS rpaHHdua — 370 NpAManA, napannansHan
oCH aBCyKes W pacnono®eHHan apllwe wee. CNesa Ha BxXo0e M CNpaBa Ha BeIXO0E pacHeTHAA oBNacTe Orpa-
HdH e MRPAREIME, NEpanneNsHsBA oud opaRHaT

B Ha4aneHblil MOMEHT BpeMEHd 3a0a0TCA NAPaMETRL TE4EHHA, obTekamwers cTedyy Des oTpeBa 80
Boad pacseTHoN obnactk. Takvs pacnpegenaHyiend napamMeTpoa MoMeT DeiTe, B YECTHOCTH, pacnpedsneHHa
MapgameTpon B Bonye paapexeHda Npasamna — Malepa. Ha cTeHKe CTABATCA YCNOBWA HenpoTekaHwd. Ha
BX00E B PACYSTHYH 0GNACTE 3303HE NAPAMETPE HABEraKLWEans NOTOKA, KOTOPLIE HE MEHAIOTCA CO BOEMEaHEM,
Ha ccTaneHbix MpaHniuLax pacseTHod obNacThi — yoNoBWMA OTERLITOR MpaHMLg.

BapyWanT NocTAHOBKA NPW WCNoNeI0EAHR MADWEDLIX METOE0B YHCNEHHOID MHTEMDHPOBaHHA

PacuyeTHas ofnacTe cHWM3Y OrpaqiYera CTeHKOR © MANoOMOM, YIon PajsopoTa KoOToPoN OrpaH YeHd; KO-
MOHEHTA CHOPOCTIA NOTOEA BOOME 00K aBCUMCS JoM#Ha OCTARATECA COEDXIBYROBDH. BepxHAR rpaHnua — 3T
NEAMaA, NapannensHas ook adcuMce W pacnonNoweHHan BellWe Hee. CNeea Ha BxcGe W CNpasa Ha Belxoge
pac4eTHan 0ENacTs oTpaHMHEHA NPAMBIRK, NAPANNENEHEME OCK ODOWIKET.

Ha nesoi rpasdue 3aiakTca nagaMeTpbl Haberaowens CEEpXagykoBOro NoToRa. Ha HisHed rpannue
CTABATCA YCMOBWA HENPOTEKAHWA, Ha BEPXHEN — YCNOBWA OTERRITOR TPaMHHLEI.

TodHoe pelIeHHe

B CHPECTHOCTH TOMKK MaNomMa opMUPYETCA UWeHTPUPOBAHHaA BonHa pajpexkedHida MNpaqgna — Make-
pa, CrpaHMYeHHAR NPAMONHUHERHEMK XagakTepucTrrani [1], [7]. MNapameTpsl HRCREHHOND DELWEHAA MOEHD
CPABHWUTE C DeWEHHEM ANS LeHTDMPOBAHHON BONHLl paspexedna Mpadpna — Maikepa, ofpatue ocoboe
BHAMAHWE Ha COXPAHEHHE B MOTOKE IHTPOMMK W NONHONA IHTANLMHA.

BepudHiaUmus Ha NpegMeT KOPPeKTHOCTH KOGa BAWAHKWA YHCNEHHOM BAIKOCTH HA TOMHOCTL pacdyeTa
IHTPON#K W NONHOA 3HTaNENHK B BONHE paspexerda MNpavamn — Makepa.

5.2.3 KnuH B cTauHOHAPHOM CEBEDXIBYKOBOM NOTOKES

CnMcaH«e 3a0a4«

KoMTYp EnkHa 333aeTCA ABYMA NyYami, WOyLWWsKn 43 00H0oR ToYKK. YTon Mesdy Nydarii o 3aJaeT yron
PACKDBITHA KMMHAE (1w < 180°). KnuH oBTeKaeTeA COapXIBYEORLIM MNOTOKOM, CHOPOCTE KOTOPOMD napannansHa
GHCCEKTRACE YIMa DACKDBITHA KNMHHA.

MpegeapyTensHble Ward

1} 3apassl JapNeHKdE, NMNOTHOCTE W CEEDXIBYKOBAA CHOPOCTE HaGerawwsro NoToka, HanpasneHHan
BAONE OCH abcUMoe.

2) B nepemMenHblx rogorpadga onpedenAeTch MakciMansHan BeNHHMHE yINa packpeiTUA kNKKa a,,, obe-
CNEYWBaoWan BeacTpeBHOE OBTEKaHWE KNWHA NP 330aHHEIX NADAMETPax HAGETA0WErs NOToKA (w_ (2 — yron
HAKMOHA KACATRNEHOM K YAapHoi NOAADE, NPoRSSEHHOR W3 HaYana KoopaMHaT nnockocTr rogorpadsal [1], [7].
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3) B nepeMerHex rogorpadia onpeienaAeTes MakCHManeReR yron packpeliTia knuka b, obecneswean-
WHA CEBERXIBYHOBOE TEYEHWE 38 NPHCOSOMHEHHOR YOAPHOKR BonHOR (M2 — yron HaknoHa cerylen K ock ab-
CUMCT, NPOBEOEHHDA M3 HAYANa KOODPOWHAT 8 NNOCKOCTH rogorpada B TOYKY NepeceqHelna YOapHoH NoNAps ©
CEPYHHOCTEG, PAGWMYS EOTODOR paBeH KDMTHYECKDN CROPOCTH HAGEraowernn noTeka).

BapuadT NOCTAHOBEK 3303499 NPK MCNoNsI0BEaHMK METOAA YCTAHORNEHIKA

ByccekTprca 0GpasoBaHHOrD MyHamy yIma NpHUHAMEETCA 3a ock abocyWncte NpAMOYToNBHoR OeKapTo-
BOH CHCTEMB HOOPAWHAT. PacuyeTHas oBnacTk cHWAY CrPaHdYeHa OCuld CMMMETDHE M NOBELKHOCTEM KNKHA.
BepxHAA rparkua — NoMaHadA NWHAA, COCTOAWAR W3 OBYX NYy4eR, NepecekaiwMscs B ToYke ¢ abcuMccoi
BEDLIMHE KNdHa. OgKC ny4, napannanssHbii ooy abcUkes, pAacnonomesd NEBee TOYKM NEPEcEYEHKR, BTOPOR
Napannenei HaKnoHHoA NOBEpRHOCTA KNKHa. CNepa Ha Bxode ¥ CNEaBa Ha Bbixode pacdeTHan oGnacTe orpa-
HIH4EHA NOAMBIMKA, MADaNNensHEMK OCH OpaMHAT.

B HavansHeER MOMEHT BpEMEHH NApamMeETprR NOTORA B0 BCEH PACHETHOR 0BMACTH PABHL NAPaMETPaM Ha-
DEraolWers noToka. Ha 0cK CHMBMETRKK U NOBEPXHOCTI KNWHE 3a0a0TCA YCNoBMA HENPOTEKaHkA. Ha ocTansxsix
rpaHKUax 3a0alTeA YCNoBWA OTKPBITON rpaHUsl. Ha Nescd rayiue NapaMeTpil He MeHRINTCR BO BDelEHA.

ToqHoE pelUeHue

Mpu 12 > iz (POPMHPYETCA OTOLWEAWAA YAAPHAR BONHE. TIPK € 4t PEANKIYETCA PEKMM OOTEKAHMA KNK-
Ha C NEWCOEOMHEHHOR YyAapHoR BonHOE. TpA 1 < [ QopMHpyeTcA COTEKaHWE KNMHE C NPUCOEOMHEHHOR NpA=
MONMHHERHOW YEAPHOH BONHOR W CEERXIBYKOBOR CROPOCTHID MEHDY NOBEDXHOCTEE KNAHA M YOADHOE BONHOA.

BapWadT NocTAHOBEK NPKW HCNONLICBAHKWA MARWEELX METOOCE YWCMEHHONS WHTEMPHDCDAHWA No 0K
abocynco

Janadqa pelWasToA B NEAMOYIONEHDR JeKapToROE CHCTEME KOOPGWHAaT (X, ¥}, aboyrocca KoTopol coana-
GAET C BEQAHAM MyYoM, 0Dpasyiell M KnKkH. Havano soopduHaTt HaxoguToA B BEplUKEHe Kninda, PacseTHan ofb-
MACTE CHAAY CrpaHrHaHla NoBEPXHOCTRR KNHHA, COEDXY — NPAMOH, NapannansHol aTol noaepxHocTH. fleeaq
rpaHyLa pacyeTHor 0GNacTi CoRNagaeT C OCkio OPOHHAT.

Ha noBepxHoCTH KNWMHE 3a0310TCA YyCNOoOBMA MenpoTekadrda. Ha nesci v BepxHel rpadyye 3aganTcA
NapasmeTpel HADErAIOWEND Ha KNWH NOTOKE, BEKTOP CHOPOCTH KOTOROND HaNpaaned nog ymnoM — w2 K ook
aboynce. MNpK 3ToM NDCEKYWA CHOPOCTH HA 00k X JOMEHa BulTh CoEpRIByEoBoR. Kpome Toro, JOMEHD Bkinon-
HATELA yuluBke o < 3.

Mapleesk ABMASTCA NepeMeHHad ook abocykce. PacdeT NpoBogWTCR 00 TOHEW, KOTOPaA RENRETCA af-
CUMCCON TOHEW NEQBCEYHEHHA NPMCOBOMHENHOR YOARHON NDARol C BEDXHEN MPaHHLEN.

TodHoe peeHue

PopMupyeTca obTERaHWE KNKHA C NPACOBOMHEHHDR NPAMONHWHERHOA YOApHOH BONHOW H CBEpX3IBYHO-
BOH CEOPOCTRIO MEkdy NOBSNXHOCTEID KNMKEA ¥ yoapHol eonHoi [1], [7]. Npd o < b napametpel Tededds, no=
MYHEHHEE B SACTIEHHOM DEWLEHAH, MOKHD CRABHWTE G NADaMETRAMKA TOYHOID PELLEHMA Ja084K 0 HAKNOHROR
YOAPHOW BONHE «cnadors cemMaicTaay, NPHUCOSOMHE HHOR K KNIAHY.

Bapudkalna Ha NpegMeT KOpPekTHOCTH Koga.

5.24 KpyroBoH KOHYC B CTALMOHAPHOM CEERXIBYKOBOM NOTOKE

Cinucanke aagaqdun

Kpyrosod kodyc, 0Bpaiyiowan KoTopors HaknoweHa Nog ¥rnom o K OocH CHMMETEMA (i < 907}, ofrexaat-
CA CESQXIBYEOBRIM NOTOKOM, CHODOCTE KOTOPOrDS HANPaaneHa no ook CUMMETDW.

MpeaBapHTenNsHEE Ward

1) 3agasel faBneHde, NNOTHOCTE W CEEpXIByKOBad CRopocTh Haberawilers NOTOKa, HanpagnedHas
BOOMNE OCH aGoUMe,

2) B nepemeHHelx rogorpadia onpeaenseTcs MaxCUMAansHAA BENWYMHE YINa PAcKDuLITHA KOHYCA &,
obecnedupaiowan Ge30TpeIBHOE OBTEKAMWE KNHHE NDW J30aHHEIX NapaMeTpax Haberaowero noToka (i —
YO HAKNOHA KACATENLHOR K cADNOKCBHMOHON  KDHEOH, NPOBEASHHON M3 HaYana KoOpAUHaT NNOCKOCTK rogo=
rpadpa [1], [8])-

3 Mpu o= o, B NEpeMedHBX rogorpada KOMNOMEHTEl CKOPOCTH NOTOKA Ha NOBEDXHOCT KOHYCa (KO-
OPOWHATEL TOYEW NEpeceYeHdn « RbNoKoEMOHORY KDHUBOW © CEEYLUEH, NPOBEQEHHON MO YIMoM G M3 Hadana
KoOpOAHaT nnockocTk roaorpada [1], [8]).

BapuadT NOCTAHOBKK 330344 NPK WCNoNs3I0BaHdk METoO0a yoTaHoBNEHKA

B yMndHapMHeckol ChCTEME KOOROWHAT (2, r) OCk CMMMETEHW KPYToBOfD ROHYCA NPMHWMASTCA 38 OCh
abcywee (= 0}, PacyeTHan oSnacTe CHH3Y OrpaHW4eHa oCkio CHMMETPHKH @ obpaiyiowel konyca. BepxHAR
rPAHMLA — MOMAHAS NMHKE, COCTOALWAS M3 OByX MYYel, NepECEKaUMECA B ToqKe © abcumccol BepLiHE
koHyCa. DOWH NMyd, napannensibil ocd abcuWcs, pacnonoseH Nesss TOMKE NepeceHeHWA, BTOPOH NEXUT Ha
NEaSMol, napannensHoi cbpasyviowel kodyca, Cneea Ha BYO0S W CNPABa Ha BRXOOE pacHeTHad obnacTs
CrpaH YeHa NPAMBIMG, NAPANAenbHEIMA OCH SpoUHAT
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B HaYansHolid MOMEHT BREMEHH NApaMETRE NOTORA BG BCEH PAcYHeTHOR 0BNacTH paBHel NapamMeTpan
Haberaowers NoToka. Ha ooW CHMMETRWM W NOBEPREMOCTA KOMYCA 3a0aKTCR YCNoBRMA HenpoTekawna. Ha
OCTaNbHLIX TPAHKMUAX 3a03KTCA YCNOBWMA OTHPRITOR Mpadnue. Ha nesoi rpaduue napaMeTpel e MeHaiTCA
B0 BOEMEHH.

ToMHOE pRLUIEHWE

Mpia o0 = o, QopMApYETcA oToWedWIEas ylapHan sonda. Mpa o < o peanvsyaTcA pesmm obTekaHwa
KNHHA C NPHC0edMHEHHOH yaapHoH BonHOH . TeHeH e 38 NEHCosaUHEHHON YOAPHOR BOMHSA MOKET ETE BCO-
Oy COSRXABYEOBGIM MW NEPEXOINTE HA HEKOTODOR KOHUYBCKOM NOBEOXHOCTH B JOIBYEOBOE, S80I MHTRMDAlkE-
HAA KPHEAR B NepesMeHHLIX roaorpadia NepeceranT OKPYHHOCTE, PASWMYE KOTOPOR PaBeH KDMTHYSCKON CROpO-
CTH B HaGeranowess notoke [1], [8].

Bap«anT NOCTAMOBEN NDM MCNONEZ0EAHMH MADWEBLIX METOE0B YHUCMEHHOMD MHTEMRHPOBAHKA

Japada peWasTcA B CHOTEME KOODOMHET (X, ¥). NOBSDHYTOR OTHOCWTENLHD (Z, r] B8 NonosMTensHomM
HANBABNEHWK HA yron o (o < o ) PacyeTtHan obnacTe cHuay orpadqdeda oBpasyiollen kpyroBoro Koyca,
COBMANANWEd ¢ ockio aboynee B cHoTeme (x, yv). Ceepry pacdeTHan olnacTk orpadddesa NpaMcl, napan-
neneHoR obpazviowed konyca. Nepad rpaHila coRNaNaeT C OCk0 ODOMHAT . Ha NoBepxHoCTIA KoHyCca 13-
OA0TCA YCNOBWA HENDOTeKaHUA. Ha nepoit ¥ BepxHed rpannue IanasToA NnapaMeTpiel Haberaiolyero NoToka c
BEKTODOM CHODOCTH, HANDARNEHHLIM MO ocM aBCUMCe UAMHMHOPWYECKDOR CUCTEMBl KOODOUHAT {2, r). MoK aTom
NPOEKLHMA CHOPOCTA HA OCk ¥ 00MKHA DeiTe CBEpXIBYKOBOR. Mapwepsi ABNASTCA NEpEMaEHHaR X Ne ocK ab-
CUMCC B CHCTEME KOOROWHAT (X, ¥). PacyeTt NpoROOQUTCA 00 TOMEW, KOTOpaA ABNAETCR abCUMOCON TOYKK nepe-
CEMEHHA NPUCOSOMHEHHON YOADHON BOMME C BEDNHER TDaHMLUERA.

ToqHOE pRLEHHE

Ml QOCTATOMHD MANEK YINAY o @ BECOKKY JHAYEHHAX YMcna Maxa QopsmupyeTcs CRepxIaykoRoe ob-
TEEAHKE KOHYCA C NDUCOBIWHEHHOA NPAMONHUHSRHDNR yoapHod Bonvor [1], [B]. NMonyyesHoe B YACNEHHOM
peUeSH pAcnpelensHUe NAgaMaTDoR 34 NEWCOeIUHEHHON KOHHYECKON YIAPHOW BONHON MOMHO CPABHUTE C
TOUHEIM DEWEHWEM NPW o < o, BCAW NPEABAPHTENEHO B NEPEMEHHEX roforpata NPoMHTErPUPoRaTE obkiK-
HoBeHHoE QubdepEHULMANEHOE YDABHEHWE BTODPORD NOPAONA, ONQEIENAKLEEs IARMCHMOCTE NONSDeqHon
KOMMOHEHTE CHOPOCTH OT NPOACNEHDA B TEHEHAY Byaemana.

Bepudiukalua Ha NpeoMeT KOpPeKTHOCTH Kona.

5.2.5 MNepecevyeHH? ABYX CKAYKOE YNNOTHEHHA

OnHcadye 3anaq

Oea cTauMoHApHLIX CKaYEa YNINOTHEHMA OOMHAKOBOW MHTEHCHMEHOCTH NDWHAGNENAaT CTOpOHaAM YIa,
BACNE BUCCEKTDMCEl KOTOPOTD HANDBABMNEM BEKTOD CEOPOCTH Haberamllers CBepxIaykoBorn noToka. Heobxo-
OWMO PACCYUTATE BIAMMOOEACTEME ITHX CHAYKOE YINOTHERWA. ONPEIEnATE CTRYKTYDY M NapamMeTDel opii-
PYIOWENOCR TEYeHNA.

B pacyeTax ckadxm ynaoTHedna S ofpaayioTcA Npd BX00E CEepXIBYKOBOrO NOTOKA B MIOCKHA CHMME-
TOHHHBIE CYyRAOWMRCA ENMHOBAOHEIA Easan (oM. proyHoE 1)

BapdauT NOCTAHOBKK NDM MCNONE20BAHWA METOOA YCTAHOBNEH KA

B npAsMoyroneHod GeEkapToBod CHCTEME KOOPOWHAT Ha NNockocTH (x, y) pacdetHas obnacTe npeg-
CTABNAET cOBOH CYyHaKILLKACA CHMMETPHYHEIA CTHOCHTEMEHD MDHA0HTaNLHOR oCK abouyWMce NNOCKKA Kadan,
OfpaHM4YeHHLIR CNeEa | CNPana NpAMEMA, NapannenskHisiiie OCH OpaHUHAaT. KOETYD CTEHEM KaHana 1a03eTcA
nomason ABCD, cocToRWEN M3 Tpex oTpeakon NpAMsX. OTpeakk AR 1 CD napannensHel ook abouxcs 1 pac-
NOoNoEEHBl Ha paidom oT wee paccToAMun. OTpeaok BC Haknoeas K oo abcuucs Nog 3a0aMHisii yTHIomM.

B HadankeHbIiA MOMENT 3A080TCA JARNEHKE M MNOTHOCTE NOKOAWETDCA BO BoeR ofnacT rasa. Ha nenci
WM NPABCH MEaHKUUEX 33031I0TCA YENOBWMA OTEDETONR Mpaqdu. Ha cTesax kasana — yonoBdA HenpoTekaHds.
3anaeTcA YCKOPEHUE NOTOKA B HANDAEMREHWY 0CH aBCUMCE, OOWMHAKORIE BD BCEX TOYKAX PACYETHON 0BNacTy
0o Tom MoMeHTa, noxa $kueno Maxa 4a Bxoge He QoCTMIHET JapaHes Ia0aHdHore CRepXIBYKOBOrD IHaAYEHMA.
Nanee pacder NPoOESOWMTCA C HYNIEBEIM YCKOPEHWEM NOTOEA 00 DODMHPOBAHWA CTALMOHADHOID BEXMMa C 33
OaHHedn drucnom Maxa.

TodHoR peluaHHe

B 3apucHa0ocTi OT YHMcna Maxa Haberaiowerd CRepxisyEoBoro NOTOKA M yina HaknoHa oTpezka BC K
oK abcudce OpPMHPYETCA CTAUMOHADHOE TEHEHWE C NPHCOSQUHEHHON (CM. PUCYHOK 1 8) WKW OTOoLegWEl
(cad. pucyror 1 B) yoapHok ponsold nepen knvaom ABC [1], [7]. a saadmoleRcTEME CHAYKOE YINOTHEHWA S
MOET BRTh PErYADHLIM, K3K Ha pUCoyHES T a, ANK HEDEryNAPHEM [MaxoBCEMs), Kak Ha puoyske 1 6 [1], [71.
B cnyqas npucoeuHEHHBIX CKa4YKoB S NonyYeHHbIe B DacYeTas NapasMerpel NoToka HeTRYOHD CPAaBHKTE C
TOYHBIM pElLeHAS 3agasa [1], [7]-

Bepvurkauus Ha NpegMeT KODPeKTHOCTH Koo,
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PrcyHor 1

5.26 BaavmogeHdcTEHE KOHWMYECKOW YOAPHOW BONHEI C OCLK CHMMETPHK

JnucanKe aagaqdi

B OCecHMMETPHUYHEIR CYRAINWWACA KaKan, BeINOHEHHEBR B GOpME YCEHEHHOMD KRYIOBOMD KOMYyCca, no-
CTYNAET CREPXARYKOBON NOTOK, CKOPOCTE KOTOROrD HANPARNEHA No 0CH CHMMETRHM. CHaTHe NoToXa NpMBoaMT
£ POPMAPORAHAN YOAPHOH BONHE, CXOOAWEACA K OCH CHMMETDMKW. HeodSxoaWsmo paccHMTaTe BEIAWMOgEH-
CTEWE CXOO0AWLSACA YOAPHON BOMNHEI C OCRID CHMMETDMM, ONPeaenuTe CTRYETYDY M NapaMeTped MODMADYIOLE-
MGCH TEYEMHMA .

BapuauT NoCcTAHoBKM NP HCNONBI0BAHKKA METOOS YoTAHORNEHWA

B UMNAHopHYeckol CHETEME KOOROWMHAT {2, 1) pacHeTHan ofnacTe NpeacTapnaAeT cofol CyRaowWAcA
KEaHAN, CUMMETDMYHBIR OTHOCUTENLHES MOPUADHTANEHON 0cK abouMcs Z. Kadan Cneea W cnpasa orgaHuqes
NPAMBIsK, NApanneneEHEmMe OCH OpadHaT r. KorTyp Kadana aagaetcs nomadoi ABCD, cocToAwel na Tpex
OTPEsKoR NpAME. OTpeasy AB 1 CD napannenksHed 0CcK aGCcUMCe M pAcnonoMeHsl Ha PAAHOM 0T HEe paccTo-
AHKK. OTpeaox BC HaknoHes k oo aboylce Nog, 3adaHdkem yrnom,

B Haqanosbiid MOMEHT 3808IKTCA JaBNSHHE W NNOTHOCTE NOKOALWErOCA B0 BCEW 0bnacTH raia. Ha nesoi
W NpPaRcKA rpaHduaX 3a030Tol YCMoBMA OTEPRITON Mpaddldsl. Ha cTenke ABCD — yCnoBWA HEenNpoTeEaHKA.
3agaeTcA YoKopeHHe NoToka 8 Hanpagnaddi oo abcumce, OOMHAK0B0E BO BCaX TOUKAX pacdeTHol oBnacTi
00 TOro MOoMeHTa, noka Yvcno Maxa va axofe e QOCTWIHET JapaHee 3a0aMHO CREQXIRYKOBOD IHAUEHIMA.
Oanes pac4sT NPOBOAMTCA C HYNEBLIM YCKOPEHMEM MOTOKa 00 HOPMADCRANKE CTALMOHADHOID pEXKMa C 33-
OaHHbIM Yrcnom Maxa.

TouHoEs peleHne

B 1apMCcHMOCTH OT ducna Maxa waberaiWers coepxapyionony NoToka 1 YIna Haknoda orpeaka BC
OCH CHMMETDMM CDOPMUPYETCA CTANWOHEPHDE TEHEHWE C NPMCORQUHEHHDR (CM. DUCYHOK 2 a8} 1K OToWe LA
[CH. pHCYHoK 2 §) YEapHoR BONHOR, CXOOALWEACA K OCKH CUMMETDMK. E& BIanMOaeHCTEME C OCh CUMMETDHK
B OBoWE cNy-4ank NEHECOWT £ QopMEPOBRHHI HERETYNADHOR MaX0BCKON CTPYKTYRE [D].

Beprduxaya Ha NpanseT KOpoekTHOCTH W TOYHOCTI K003 Ha HCNONsIYeMOR DACUETHON CeTHE.

S~ =

PucyHor 2

6 Bepudrrkauna Ha Baze TOYHLIX PELWEHWH ONA HEYCTAHOBUBLWMWXCA TEYEHHMA

6.1 OgHoMEPHLIE TEYEHMA

6.1.1 NepemewerHe oBNacTH HEGOHOPOOAHOCTH

CHWCAHKE Jagaqmn

[pe KOHTAKTHLIE NOBEDXHOCTH PAIORNAKCT NOTOK B TPYDE Ha TPH YacTi & pA3H0A NNOTHECTLED. [RMwe-
HIKE raia NpoMcXOOWT C NOCTOAHKOR CROPOCTED W MW NOCTOAHHOM JABMEHNH.
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MocTaMoeka

PacueTias obnacTe — NPAMOYTONEHKE CO CTODCHAMK, NARaNNENsHERME OCARM NPAMOYIONEHOA JekapTo-
BOM (%, ¥) WK UHNAHGRHYEcKOr (2, 1) CUCTEMBl KOOPOHHAT.

B HasvankHelid MOMEHT BpEeMEaH I30aHsl QaaNe e  CEODOCTE, OOWHAKOBLIE B0 BCEW PacueTHoM obna-
CTW. Hanpapnexye copocTH COBNASAaT C HANDABNEHWEM OCKH SGCUMCT,

PacverHas ofnacTe pajfenada Ha TPW YacTi Ooyia NDAMEIMK «an M «@s, NapannensHsME OCH opgH-
HAT. B kaxaoH W3 Tpex nofobnactel 3anado CEOE AHAYSHHE NNOTHOCTH, TO BCTE NDAMBIE 438 W GBX — 3TO
KOMTAKTHENE DAA0GIBEI,

Ha nesol rpasdue Nagamerps NoTOEa COXpaHsinTcs B Npouecce pacseTa. Ha rpadndax, napannens-
Hbl¥ OCH A0CUMCE, 3303KTCA YCNOBWA OTHPLITCH FPaMMUisl MNKW HENPoTEKaHWA. Ha npasol rpadiue Bwxoda
NOTORS 330A0TCA YCNOBWA OTEDBITOM MOaHMLL.

FacueT NpoBoOMTCA 00 NOOXO0a HEOOHOPOOHOCTH K NPARSEA MPaHkye.

ToqHoE pElWEHHE

C TeHEHMEM BPEMEHA DACCTOAHWNE MEXDY NEPEMELALWMACA NDAMEMKE da» KW «Bo HE MEHAETCA, KaK
WM NapameTpk: rasa B Kkaxaod |Wa Tpex nogotnacten.

Bepudmkauus Ha npegMeT SuddyanosHHbiX CECHCTE YMCNEHHOA CKEMbl.

6.1.2 PacnpocTpaHoHWe NagamlWeH yoapHod BonHbl

DnMcaHye 3anaqu

B Tpy0e, 3anonHedHoi NoKoA WMMCA Fai0M ¢ OOHOPOOHLIMIA NapaMeTpaMy, pacnpocTpaHAeTcA Nanais-
LWaA yaapHas BonHa.

MocTasoeka

PacseTHaa ofnacTs — NNOCKAA NPAMOYTONEHKE, CTODOME KOTOROrD Napannenbisl oCam NpamMoyrons-
HOW OSKARTORDA (X, ¥) WA UWHAMHOPAYECKORA (£, F} CUCTeME KOODOWHAT. B HaYane e BMOMEHT BREMaHd Pac-
yeTHaa obnacTe pasgeneqHa Ha OPe 4acTd NPAMOR, napannensHol ocW opaWHaT. Cnpasa oT 3ToW NEAMoN
3A020TCA DABMNEHME W NNOTHOCTE NOKOAWErocA raja. Cnesa — NapgamMetpel 0OHOPOOHOND NOTOKS 33 NDAMEI
CHAYKOM YNOTHEHWA, PACNPOCTRAHMAILLIWMAMCA C 3a0aHH0N CRRPXIBYKOBON CKODDCTRE NO NOKOAWEMYCR Fady.
Ha nepoii rpannue (Ha Bxoge B pacHeTHyio oBNacTe) aMa4eHMA NAPAMETPOR COXPAHAKTCA B TEYRHHME BCEMD
pacseTa. Ha rpassuax. nagannenksHi oon abouMce, 3anakTch YoNoBHa OTERRITON MPaHKLE WK HENDOTeKa-
HHA. Ha Bex00e Wl pacdeTHoR oOnacTi — YCNoBWA OTEDBITOH rPaHm Uk

TouHoe peluaHHe

CoxpasaioTcA NpAMonMHeRHan GopMa cxadka yNNoTHEHKR, CKOPOCTE ero pacnpocTpaHeH s | napa-
METPE NOTOKA 33 YAAPHEM GQPOMTOM, KOTOPRE MOMHO BRUMCIINTE MO COOTHOLWEHWAM Ha NPAMOM CKaYKe
ynnoTHeraa [1], [7].

BepddHikausa Ha NPeasMeT KOpPEKTHOCTH DACHETA M BAWAHKA CXEMHOMA BAIKOCTH HA PACHeT TEMEHWA C
HECTALUMOHADHBIM CEAYKOM YINOTHEHKA.

6.1.3 MpenomnedKe NagaoWed yoapHod BONHB

Ondcanye 3anaq

B tpybe ¢ neperopoixoi, pajnensiowed 083 paINndHEY o NIOTHOCTIA 833, HaxoqaWnecs 8 cocTo-
AHKK MOKOA NPK OOMHAK0E0M OARNEHAK, CNeRa DACNpOCTPAHABTSA Nagakilan yoapuan eonya. TpebyeTca
ONWCaTE OEMMEHWE rA2a NOCNEe TOro, KaKk yoapHan BonkHa 0oR0eT 00 KOHTaKTHOD paipkiea.

MocTanoeka

PacserHas ofnacTs — NNCCKWA NDAMOYTONEHKE, CTODOHE KOTOROrD Napannensisl oCcam MpAMoyrons-
HOW OeXapToBOF (x, ¥) WNE UWWNWHOPWYECKSKA (2, r) CHCTEME! KOOQOMHAT. B HaYaneHBIA MOMEHT BREMEHN
pacueTHaa oiNacTe pasfenaqa oCki0 OPAMHAT HA ORe YacTW. Cnessa oT OCH OPGWMHAT 3303WTCA NapaMeTpel
OOHOPOOHOMS NOTOKA 33 NPAMEIM CEAHECM YINOTHEHKR, PACTDOCTRAHRIOWMMCR C JA0AHHOR CKODOCTRR N0 Mo-
KOAWEMYCA Tazy CNega oT Neperopodsi. Cnpasa 3anaioTcA NasieHue W NNoTHOCTE SULE NOoOKOALerocs rala.
Mocne MrHoEeHHoNe YCTpaneHUA Neperopoori Ha NEB0H MPaHMUEe 33 0aHHEE IHAYSHWA NapaMeTpoR CoxpaHs-
KITCR 8 TEYEHME BCEMD pacYeTa. Ha rpasuuax, napannenkHseix ool abcudcs, Ja0amTod YoNoBKuA HENpoTexa-
HHAA WK OTEPETON rpankUsl. Ha Beix00e W3 pacyeTHOR 0SNacTi — YCNoBMA OTERBITON MpaHmUb .

TodHoe peluaHHe

3a0aua CcROOWTCA K 2anadye © pacnane paispsiea, KoTopas MMeaT TouHoe pelwenne (7). Hanpapo pcerga
MOET NPenomMneHHan yoapHan ecnda. Haneso o 3ag|cusMocTH OT HAYaNsHLX NapaMerpos rasa 4 ckopocTu
Manaiowed YIapHod BOnHE MOKET PACNpOCTPAHATECA KAk YOADHAA BONKA, TAK W BOMNHA DaTDCHE WS,

Bepuduiauma Ha NpegMeT KOPDEeKTHOCTH KOOga W BAWAHMSA CXEMHON BAIKOCTH Ha pACYET TEYEHKA C He-
CTALUAOHADHBIM CHAYEOM YINOTHEHAA.

8
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6.1.4 BoBuraemiid NNOCKWA NOpLUSHE

CnucanKe aagaqdu

ToyGa sanonHeHa 0OHOPOOHEIM NOEDAWKMSA r330M. B HeKOTOPEIA MOMEHT B HES HAYWHIWNT BOBWIaTs
NOPLEHs C NOCTOAKHOW ckopocTelo [1], [7]. B nnockos cnyyase 3a0a4a JKBHBaNESHTHA HATEKaHKED ra3a Ha He-
MNOOBHKHYHY CTEHKY CO CHOPOCTED OBMEEHMA MOPLHS.

MocTadoaka

FacdetHan obnacTe — NpAMOYTONEHWE B NPAMOYTONEHOR OSKaApTOBOH CHCTEME KOORIWHAT (&, ¥) cO
CTOPOHAMMK, NAPANNEnkHEIMKE KOODOHHATHEIM OCAM.

B HauansHoi MOMEHT Ha Neeyd rpaHdly pacdeTHon obnacT x = 0 cnpaea HaTekaseT NoTox raia ¢ aa-
SaHHEIMA W NOCTOAHHBIMA BO BCEA pACcYeTHOR 0BNacTy IHAYEHWAMK JaBnNedka, NNoTHOCTH W CRopocTH. Ha
NEE0A rpadiue x = 0 33gamTon yoNoBHA HeNPOTERAHKWA, HA NPABoH — YoMORMA OTEDLITOR FpaHHUG. Ha peps-
HER W HICEHER TPaHKLEX YONoBME HENDOTEKAHWMA MAK OTEPLITON IPaHM s,

TodHoEe peleHne

OT Neaoi rpaddusl ¥ = 0 HaBCTPeHY NOTOKY © NOCTOAHMOR CROPOCT b PACNPOCTRaHASTCA CRaY0K YINoT-
HEHIWA, NapamMeTpbl 38 KOTOPRIM CNRPE0enAnTeA COOTHIWEHWAMK Ha YOapHoH BOMHE NPK 3130aHHoR CEOpOCTH
HaberamwWero NoToKa, PaBHoR CKOPOCTH NODLWHA, BOBKMASMONS B KaHanN, 3ancnHeHHsA NepEoHaAYaAnsH HE-
nogeusHem raaom [1], [71

BepidEalia Ha NPEOMET KEODPEKTHOCTI KO0a W BNHAHKWA CXEMHOR BAIKOCTH Ha DACHET TEHEHWA © Ha-
CTALMOHARHEIM CHAYKOM YNMOTHEHHA,

6.1.5 OTpakeHHe YOAPHOW BONHLI OT TOPLUeBOW CTEHEW

Cinucanke aagaqmn

B tpybe, aanonHeHHoR NORCALLWMCA rasoM, pacnpocTpasAeTcA Nagawwan yoapkas sonia. B Hewo-
TOPEIA MOMEHT YOApHaR BONHE QOXSOWT 00 CTEHKM, NeprneHIWKyIRpHOA CRopocTH 88 GBUEeHWA. TpedyeTcA
pACCHMTAaTE JaNbHeRWes ABWMeHWE raia 7).

Moctanoaka

PacyeTHad obnacTe — NNOCKMA NPAMOYTIONEHAE, CTOPOHL KOTORCOND NapannensHs OCAM NpAMOYTONb-
HOM OeKapToRoE (X, ¥) |nyd LMNWHOpHYecko (2, ) cHoTeMel kooparyaT. MNpaeas rpaddya oSnactd copnagasT
C OTPEHAKLWER CTEHKDH W NapannenkHa ook opguHaT. B HauaneHbili MOMENT BpesMEHd B pacHeTHOW obnacTti
1a0aHkt NapaMeTps Haberamnwers 1a cTesky OOHOPOAHOND NoOToKa! JAANeHe, MNOTHOCTE W CHOPOCTL, pace
CHWMTaHHBIE MO 3303HH0N CEENKIBYKOBON CRODOCTH Nadamilai yoapHon BONHEl W NapamMeTpan NoKoAWenocq
neped Her raza. Ha Nesor rgadnue pacHeTHOR oBNacTk NapameTpel COXPaHAKTCR B TEYEHHE BCETD pacYeTa.
Ha rpaduuax, nagannensiisE ook abcukWcs, Ja8akToR YoNoDHs OTEPETOR MPaHnUBl MNd HenpoTekadyda. Ha
CTPaXADLYEH CTEHKE — YCMOBHA HENPOTEXAHWA.

TodHoe pELLEH ke

B TeqeHde BCErD PACYETA CONDAHRINTSA NEAMONMHEHAHaR GopMa OTPEMEHHDW YOADHDNA BOMNHEl K CRO-
POCTE B8 PACAPOCTRaHEHWA. 33 CHAYKOM yNNOTHEHKA F33 NoKOKTCA, 3 Ja0NeHWE W NNOTHICTE PACCHWTRIBAT-
€A No aNrefpanseckky COOTHOWEHMAM Ha NDAROM CRAYKe YANoTHEHNA [7].

Bepudkaywa Ha NoegMeT KoOpDekTHOCTH KOOa W BNWAHWA CXeMHOR BAIKOCTH HA PacHeT OTpaMeHWA
YOARKON BOMNHBI OT CTEHKW.

6.1.6 OTpakeHHan YAapHan BONHA MAKCHMANLHOW HHTEHCHBHOCTH

COnUcanike aagaqdi

PaccaarpyeasTcs CNy<4ai cTRaMeEHHA Nagasslel yiapHod BonHe o7 TOPUESOA CTEHKKW, KORga JaBne-
HIKWE B NOTOKE Neged OToaMeHHon BOnHol npeselpesinmMe Mano No CPaBHeHnio © JABMeHWeM 3a yZapHbi
dpoHToM. CEOPOCTE OTDEMEHHOH BOMHEl CUMTAETCA 2a03HHON.

MocTawoaka

PacyeTtHan ochnacTe — NNOCKMA NPSMOYIONsHME, CTOPOHLI KOTOROTD NapannensHe! OCAM NpRMOYToib-
HOW aekapTosoll (X, ¥ 0K UANUHOPHHEcKDR (2, ) CHCTEMBl KOODOWHAT. OTpakanlwan NosepxHocTE COBna-
A3aeT © NPasoiA rpadKuei pacdeTHol obnacTh. CUHTAeTCR. YT MHTEHCHBHOCTE CTRAEEHHON YIAPpHOA BONHE
MNOsECNAET NpeHedpedls GaBNeHHeM B NAga0Wel yoapHod BonHE, TO 8CTe CHKOPOCTH DACTIDOCTRaHeHWA oT=
pa¥EHHOR YOAPHON BONHE! O raly Neped Hel CooTEETCTRYET GeCcKoHedHs Bonewoe Yvcno Maxa, CKopocTe
FACNPOCTRAHEHHA BONHE D WMEET HANPABNEHWE, NPOTWEONONOMHGE 0CK ADCUMCC,

B HavanbHbiid MOMEHT BPEMEHA BO BoBR DacHeTHON 0GnacTy 3agaeTch HyNesoe JaBneH e, oTNMHHAaR
T HyNA MNOTHOCTL W CHOROCTE & < D, HanpaenedHan no ock abcyMcc. Ha npasol rpadyvue 3a030TeA Gagne-
HKE 1 NAOTHOCTE, PACCHMMTAHHBIE NO COOTHOWEHMAM ANS YOaAPHOR BOMHBE DECKOHEYHOR MHTEHCHMBHOCTH NpW
IZOAHHOA CROpOCTH D) CKOPOCTH pacnpoCcTpaHeHHs BonHel N0 raly neped HeW COOTRETCTEVET DECKOMESHD
Gonewoe yucno Maxa [10]. Ha rpasuuax, napanneneHblx ol abocyucs, 2a0aMebl YCNOBMA HENPOTEKAHWA WA
YCNOBAA OTEPBTON MpaHilsl. MapaMeTpsl HA NEE0OA W NEABCH rPaHKLAY HE MEHAKTCR BO BREMEHH,
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ToMHOE pRLLEHHE

B TedeHte BCETO DACYETE COXPAHAITCA NPAMONMHERHaA DopMa YOAPHOR BONHE, CKOPOCTE &€ Racnpo-
CTRAHEHKS K NADAMETDEI NOTOKA 38 CKASKOM YNNOTHEHHA.

Bepudukalua Ha NpeaMeT KoppesTHOCTH K003 W BNWAHWA CHEMHON BRIKOCTM Ha pacdeT TeUeHMH C
CANMEMBIMA yOHpHBIMA BOTHSMA.

6.1.7 HaenevaHne NNOCKOro NopLLUHA

OnMcaHye 3aaaqs

OOHopoOHEIA NOKOALWWACA a3 3anoHAeT 43cTe TyDul, OrpaHnYEHHYID NOpLHEM. B HEROTODLIE MOMEHT
MOpWEHE HEYHHAET ABHMEHWE C NOCTOAHHOKR CKOPOCTRID OT OSNacTH, JananieHHod rasom [1]. [7].

B nnockom crnyyae jagada 3KEMBANEHTHA DAINeTy rala oT HENOORMHHON CTEHKY CO CEOpOCTRM OBLMWE-
HAA NMUpLIHA.

MocTamopka

PacueTHan 0BNacTs — NpAMOYTONEHKE B NDAMOYTCNEHONA N8KapTOBON CHCTEME KOODOMHaT (X, V) Co CTo-
POHAMM, NADANNENTLEHEIMA KOODOWHATHEM OCAM. [eBas rpaHua NPUHAONesHT OCH opguHaT x = 0.

B HauankHed MOMEHT RACHETHIA OANACTE JAN0ONHEHA M330M C 330aHHEIMA H NOCTOAHHEIMKY B BOEH
pACHETHON ODNACTH IHAYEHKAMK JABNEHAA, MNOTHOCTH W CKOROCTH, HAaNpaenerHod no oo aboynee. Ha ne-
BOW MpAMALE 330810TCA YCNOBUA HENPOTEKAHKWA, Ha NDABol — YoNoBKA OTEDRITON rpadnue. Ha aepxeei |
HHAMHENR TRaHALAR YCNOBUA HENPOTEKAHKA WK OTEPHTON MpaHnUsl.

ToMHOE peLUEHHEe

MapameTpe OpMUPYIOWEMOCA NoOTOKS SNpeJensioTeA TEYEHUWEM B LEHTDUPOBAHHON BONHE DaIpee-
HAA Pusaana [1], [7].

Bepudkalwa Ha npegMeT KOPDekTHOCTH KOO8 W BNMARKMA CXEMHON BRIKOCTH Ha PAcHET TeYeHWR Co
CNACLIMA PA3DEIBARIA.

6.1.8 McTeyeHWe B BakyyM

OnHcanye 3anad

FaccmaTpUEaeToA YacTHeE chydad 2agasn (6.1.6) of MIBNeHeHrd NNCCKSTS NOPLWHA C NOCTOAHHO
CEOPOCTEID, NPK KOTOPON MA2 He YCNeBAET 33 NOPLWHEM, M MERTY FA30M W NOpLWHEe M oBpaiyeTced obNacTe Baky-
via [1]. 3ana4a JHBHEANEHTHA MIHOBEHHOMY YCTDAHEHMID NEQErOpOgKK, KOTORAA OTAENAET 0ENacTe BAKYYMA
OT YACTH KAHANA, IANONHEHHoN NOKSALLMMCA a3omM.

MocTavoeka

PacueTHaa ofnacTe — MOCCKWA NDAMOYTONEHWK, CTODOKE KOTOROMD Napannetsis oCAm NEAMOoYTonk-
HOH OEKARTORDHA CHCTEMB! KOODOWHAT.

B Ha4aneHEIR MOMEHT BREMEHN pacHaeTHan ofnacTe pAIgensHa Ha 0Be YacTH NPAMol, CoBNadanwen ¢
OCkK OPAWHAT. CNpapa or aTol NPSMOR BaKYyM, CNesa — NOKOAWLMACA ra3 © 3a0aHHLIM O3BNeHHEeM 1 NnoT-
HOCTEK. Ha Neaod rpadnue pac4eTHoN oBnNacTd 1 rpasdyax, napanneneHiblx ot aGtuMco, YONoa«a Henpo-
TEEAHWMA UNK OTEPRTOA TpaMuds. Ha npapoi rpasMue — YenoBua OTEDLITOR TRaHMLE.

ToHHOE pRLLEHHE

TedeHWe B UEHTPADOBAHHOR BOAHEe Pumana, rpadsdawer ¢ obnacTesd bakyysa [1]. Bness no nokosuge-
MYCR razy co CKOPOCTRIS 3BYKA PACnpOCTpaHARTCA BOAMYLIeHUE, OBYCNOBNEHHOE NOHEEHWEM DABNEHWA
NAOTHOCTA. CHENACTE BAKYYMA 33NONHASTCA FA30M CO CHOPOCTRIO, KOTORaA CNPEnenaeTed HIBECTHEIM BilpaMe-
HHUEM ANA MHBADWANTE BoNHE Pusala Ha NpaBod XapakTeprCTvbe NDM HyNesoi CHOPOCTI 3BYKA 8 BAKYYME.

Bepuduiauwa va NPpegMeT KoppekTHOCTA K003 W BNHAHWA CXeMHOR BAIKOCTH Ha DACYET BOMNH DAIpEHE-
HHAA, TPAHHHALWLME C 0ENACTRC BAKYYMA.

6.1.9 3anyck yOapHoH TPpyDGI

OnHcaHye 3anaqd

B TpyGe ¢ aaspeiTeitd TOPUGM NEQETOROQKA paigenaeT oBa NOKOAWMXCA raia ¢ OQuHAKoBoR TeMnepa-
TYRORH. Mewxay TopuoMm | Negerapooioid JapNeHne raza Beille, Hes CNepa or Hee. TeMneparypa raia Bcogy
oaMa W Ta we. TpelyeTcA paccYMTaTe JBHMEHWE Fa3a NOCNE MIHCBEHHOMN MILRTUA Neperopanm [V

MocTavoeka

PacueTHaa ofnacTe — MOCCKWA NPAMOYTONEHKK, CTODOME KOTOPOMD Napannenkisl ocam NpAMoyronk-
HOH JEK3pTOROR CHCTEME! ROODOWHAT.

B Ha4ansHsIA MOMEHT BPEMEHK PACHETHAA GBNACTE PAIOENEHA Ha JBE YACTH NPAMONA, COBNaSANLIER ¢
OCEK CPAVHAT. CNpasa oT 3TOA NPAMCH NOKSALLMACA rad ¢ HU3KAM JABNEHHEM 1, , CNesa — NOKOAWMWACA rad ¢
BEICOKMM GaBnedwan po. HadsaneHaa TeMneparyna rala ogHa v 7a ¥e 8o Beei pacHeTHoW obnacTk. Ha nesoi
WM NpARoH rPaHMLAaX YCNOBKMA HENpoTekaHya. Ha opyriax rpgrnuas 3aaKTed yenooua oTEDRITON FpaHMLes N
HENRUTEKEHAA.
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TodHoe peWeHWE

B cTopoHy Nesoi rpaddubl Mo raly BuICOK0rs JaBneHWA pacnpocTpaiAeTcR BONHE PajpemeHia oo Cro-
POCTRED 3BYRA. [0 rady HHIKorD JaENSHWA PAcnpocToaHASTCA Nagaolyan yaapHan BONHa M 38 HER KOHTaKT Hild
paspeii. MNapaMeTpel TEYEHWA DaCCHMTRIBAKITCA No QOopMyNamM ANA pacnaga NPoWIeonEHore paspeiea [S), [7].

BepudvEayma Ha NpEgMET KODPEKTHOCTH KODE M BAWMAHKS CXEMHON BAIKOCTH Ha pac4eT pacnana npo-
HABOMNBHOM Ba3pEBE.

7 AranoHHbIe 3afavM

7.1 OgHoMEpHLIE HECTAUHOHAPHELIE TEYEHKA

7.1.1 CTonkHOBoHHWE OBYX BAIPLIBHLIN BOMH

CNUcaHKe aagadu9

B Tpybe HapcTpesy OpyT Opyry PACNPOCTPaHAKTSA ARE BIPLIBHLIE YOADHEE BOMHEL. TPESyYeToA paccy9-
TaTh PEIYILTAT HX BIAMMOOSACTEMA.

MocTaKoaka

PacqeTHan oBnacTe — NDAMOYTONEHKE ©0 CTOPOMaMW, NapannensHeiMig GCAM NPRAMOYIONEHOW Jekap-
TOBOH CHCTEMb KOOPGUHAT.

Pacdetsan ofnacte pasgeneqa Ha TPW YacTd O8YVMA NPEMLISE «3% ¥ 48y, RADANNeNbHLIME OCH 0D-
guwat. Mesgy aTimK NpAMBIMK HAX0IKTCA oDNACTE HEBEICOKOMD JABNEHHA M0 CRABHEHHIO C JARNSHWEM B
Opyrdx Oeyx NoactnacTax. B HadanHblid MOMEHT BPEMEHIA T3 WMEET COMHAKDBYI0 TEMMEDATYRY ¥ NOKOWTCA
BO BCEM pacYETHOR obBnacTiA.

Ha rpaiiyax pacueTHon 0BnacTy, napannensHely ook abcUKWce, 3agaKTos YoNoBHA CTEPEITON MPaH KUk
W HENpoTeRankA. Ha Nesold ¥ Npasol rpaduuax yonoBKWA HENpoTeKaHua,

HucneHHoe peweHre npueoadTed s [11], [12].

BeprdHLalva Ha NPpegMeT BAUAHKA YHUCNEHHOA BAIKDCTH HA HECTAUWOHADHEIE CTEYKTY DI, BOIHKEAK-
WME NOH BIaMMOGEACTENM BIDLIBHLIX YOADHLIX BOMH,

7.1.2 Napawiwan yaapHaa BonHa, Gerywan no nepeMeHHomMy HoHy

CNUcadike aagaqdn

Magaxnwas yoapHas BoMHa, pacnpocTpadsaiowancs B Tpybe No 0aHopoOHcmy rady, B HEKOTOPEIA MOMEHT
BXOOWT B O0NacTe C HEOOHOPOOHEIM DACTEeSeneHMeEM NNCTHOCTKH [14]. TpebyeTeA ONMCATE HAMEHEHWE NapanMe-
TEOE 38 CEaYKOTM YINROTHEHMA, PECNPOCTRaHRIOWWMCA Mo rady © HesOHoOPOOHBIM DacnpedenaHHes MNoTHOCTH.

Moctakoeka

PacuyeTHan ocbnacTe — NNOCKMA NPRMOYTONEHUE, CTOPOHE! KOTOROTD NapannensHel OCAM NpAMOYTok-
HOM OEeKagTOB0H CHCTEMEl KOODOKHAET (X, ¥

B HadaneHbiid MOMEHT BEpEMEHd pacHeTHan obnacTe painensHa Ha gee HacTy NpAMOoNR, NapgannenkHoW
OCH OpOMHAT, ¢ aboydccon x = x; = 0. Cnesa oT 3TOR NPAMOR 3aJaHsl NapamMeTpel NOTOXA 3a Najakweh yaap-
HOW BONHOW, DACNoCTRaHAOWEACA NG NOKOALWEMYCH raay © 3303HHLIMA K NOCTOAHHLIBM IHIHEHKAMH MNoT-
HOCTH 1, M QABNEHMEM D, NpM X S X, . CNpaBa oT NPAMOIA X = X, — NOKOALWWACA ral © JaBNeHnesm o, Ko nepe-
MEHHOH NIOTHOCTRIO. p = py, + Asin[2rk(x / x; - 1)), (kK — yenoe 4vcno).

Ha nepoh rpaqkue 3HaYeHHa NapaMeTpoR COXPaMAINTCA B TEYEHWME BOEMO pacdeTa. Ha rpadKuax, na-
pannensHLix ot abouMcs, 3a0aiiTcA YCNoBWA OTHPRITOR MPaHdUbLl Mk HENpoTeKankA. Ha Beixode KWa pacyeT-
HOW CENacTH YCNoOBWA OTEPRITONR FRaHHLBLI

HucneHHoe pelueHHe NpruenadTea B [12], [13]. 3a yaapHeiM DpoHToM NPUCYTCTEYIOT SCUMNAALKKA, oby-
CNOBNEHHLIE HEOAHOPOOHOCTR RPACTPEGENEHIMA NNOTHOCTH NEpe] Nadanwel YOapHon BonHok.

BepudEalKua Ha NPegsMeT ENWAHNA YHCNEHHOA BAIKOCTY Ha CTRYRTYRY HECTALWOHARHE TEYEHHA NpWX
HANWHHK PEANBHEL MyNaCALMA,

7.2 OeyMepHLIE HECTALWOHADHLIE TEYEHWA

7.2.1 NMNagarwuan yOapHan BONHa 4 KOHTAKTHLIA paspwIB

CNMcadke aagaqdid

Tpyhy C NOpLUHEM IANOMAHAKT B3 DAIHEY MOKOAWMKCA r33a. KOHTAKTHEN DATDEE MOy HAMK MMeeT
BonHUCTYI0 hopmy. MoplueHs BOBMrAeTCA B TpYDY © NOCTOAHMOR CHOPOCTEID, BOBNEKaR B ORMEEHWE HAX00A=
WHHACE neped HuM ras, TpebyerTcA onKcaTe TEYEHWE NOCNE BIAMMOOSHCTENA yOAPHOH BONHE © KOHTAKTHON
MOBEpXHOCTRH. B MNOCKoM CNyYas 330343 IKEMEANEHTHA HATEKAHMIE (333 Ha HeNOABMMHYVIO CTEHEY CO CHo-
POCTEH OBMMEHWA NOPLIHA.
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MocTamoeka

PacuyeTtHaa obnacTs — NPSMOYIONLHME B NPAMOYIONEHOR DERARTOROH CHUCTEME KOODOMHAET (X, ¥) oo
CTOROHAMA, NADANNENEHEMK KOOPOMHATHRM 0CAM. HUHHAA IDaHMUa NPUHaZNEMUT KOODOMHATHON OCK y = 0,
JEEHA M NpBAA 2a0aHb DPSMBIMA x = =1 1 x = 1 COOTRETCTERHHO.

B HaYankHbiil MOMEHT HA3 HMMHIOW MPadnly pacdeTHol ofinacTi ceepxy HaATEKAeT NOToK ¢ 3a0aHH k-
ME A NOCTOAHHEIME B0 BCER PACYETHOR O0NACTHW AHAYEHHAMK DABNEHAA, NNOTHOCTH W CKOpOCTH. Kpuean
¥ = Acosiinx) + i 3a0aeT popay HOHTAKTHOR NOBEpXHOCTI, PAI0ENAKWER NOTOK Ha OBE YacTH C pailHoi
MACTHOCTEK (K — Lenoe Yucno, y, = 0).

Ha miskHen rpanuue 1aaaioTca YonoBua HENPOTEKAHWA, HA BERXHEN () = . = ¥ ) — YCNOBUA OTEDLITON
rgankybl. Ha neacd ¥ Npasoi rgaHuuay Yyonosua HENPOTEKAaHHA MK OTEPETON MpaMKLb .

Yucneqsoe pelese

Beepx vapcTpeyy Haberaowemy NoToy pacnpocTPaHASTCA CRAS0K YINOTHEMHA © NOCTOAHHON CROpOo-
CTEIO 00 BCTPEYA C KOHTAKTHEIM Da3peEoM. Ha 2ToM 2Tane NapameTphl 33 CKA4YK0oM YINOTHEHMHA Onpenens-
HITCA COOTHOWEHAAMA Ha YOAPHOH BONHE W JA0AHHON CEODOCTR HAaberamllero NOToKE, PABHONR CRODOCTH
NOQLUHA, PaclKMpRIOWerscA B HenodedsHoss raaa [1], [F]. Nocneg B3arMofedcTEMA © YOapHOA BONHON KOH-
TAKTHBIH PA3DLIE COXPAHAST NpAMONMHERRYD dopiy, echid A = 0. MNMpe A 2 0 amnnuTy0a sprBoi, 3a0aioweid
MOAEDXHOCTE KOHTAKTHOMD PAIPRBA, DACTET NDW NEpEXOOE U NAOTHOR B MEHEE NMAOTHYID CReay.

Bepddukauua Ha npenmer cnocobHOCTH CXeME 1M KOO MOOENHPOBATE HEYCTORHMBOCTE PUxTmake-
pa — Mewsoesa [14] npd B3auMoIeACTENA YOADHOW BOMHBl C KOHTAKTHEM DaIpPRIBOM.

7.2.2 BonHa paipeMeHHaA W KOHTAKTHEIA papeie

Onucanue 3anad-

TpyDy ¢ NOPLWHEM AN0NHAINT D88 PAIHLIX NOKOALWMKCA raza. KoMTakTHIR PaapLia MEMTY HHMA MMeeT
BONHHCTYID hopey. MoplleHs BulOBMIAETEA K3 TRYDLl C NOCTCAHHON CEODOCTRIS, YyENeKan 2a coboi ras. Tpe-
BYeTCA CNMCATE TEYEHME NOCNE TOMD, KAk B OEMEaHEe NRUAST KOHTAKTHRIR pa3pele. B nnockom cnydae 3agaqda
IKEMBAMNEHTHA PAINETY Fala OT HENOOBMKHONR CTEHKM CO CHOPOCTRI0 JBWHEHMA NOPLIHA.

MocTaMopka

PacyeTtHaa obnacts — NPSMOYIONEHWE B NPAMOYIONEHOR OERARTOBOH CHMCTEME KOODOMHAET (X, ¥) 0o
CTOROHAMA, NADANNENEHEMK KOOPOMHATHEM 0CAM. HUHHAA rPaHMUa NPUHaZNesHT E00DOKHATHON 0K y =0,
NeEas ¥ Npapan 3a0aHkl NPAMBIMA X = =1 1 ¥ = 1 COOTRRTCTEEHHO.

B Ha4aneMsld MOMEHT pacdeTHas onacTe 3AN0NHEHA FEA308 C 3A0AHHEMA W DOCTOAHMEME BO
BCEH PACYUSTHOW OGNACTH IMIUSHMAMK JaBNEHWA W CEODOCTH, HanpaeneHHOW No OcH OpOWHET. Kpuwean
¥ = Acosiimx) + iy 330307 OopeMy HOHTAETHOR NOBEpXHOCTI, PAIOENAKWER NOTOK Ha OBE YacTH © pailHoi
MACTHOCTE (K — Lenoe Y4cno, ¥, = 0).

Ha mvisHen rpadiue 380anTeA YeNoBWA HENPOTEKaHAA, Ha BEXHEW (J = |y = i) — VCNOBKA OTEDLITOR
rganKybl. Ha neaci ¥ Npasoi rpaHuuay Yyenosua HENPOTEKAHHA MNH OTEPETON MEaMKLb .

Yucneqsoe peweHie

Beepx no rasy pacnpocTpasaeTcd BONHE DAIPExeHwa C NeCTOAHHON CROPOCTEID 00 BCTPEYM C KOHTAKT-
Hibld pAIpLIE0M. Ha aToM aTane NapameTpsl B BOMNHE DAIDEHEHME ONPEAENRIOTCA NADAMETRAMK TEYEHKSA B
UeHTpUpoBanHol sanse Pumana [1]. Mocne emsmumMogedcTBUa © BoNHoA PUMala SOHTAKTHRIN PaspeIB COXpa-
HAEST MEAMOnKHEAHYID dopsay, ecnd A = 0. Mpd A # 0 aMnnuTyga EpHecH, 3a0aWeR NoBEpsHOCTE KOHTaKT-
HOMD PAIPRBA, PACTET, BCMH DAIPEMEHWE NEQeX0OMT M3 MIOTHOR B MeHes NNOTHYID Cpeay.

Bepudmkauma Ha npeimer cnocoDHOCTH CEMB W KOOa MOJENHPOBaTE HEYCTORYMBOCTE PuxTmaie-
pa — Mewxopa [14] npd BIaMMOSEACTEMH KOHTAKTHOND Da3pEER G BONHOW DaipEmeHus.

7.2.3 BapLiBHAA BONHA W KOHTAKTHLIA paapLIBE

OnucaHqe 3anadqu

3agaua o pacnpOCTRAHEHMM BIPLIBHOR BONME, 0GpaI0BABLLSNACE B pEIYIETATE pacnaga LMnuHOpa-
YECKOH 0GNACTH DLICOKOTS GABMEHKUR, B CREOE C KOHTAKTHRIM Pa3pLlBoM. TpelyeToq pacCYMTare peIyneTar
BIAWMOOSHCTEHA BIDEBHON YOAPHOR BOMNHBl C KOHTAKTHEIM DAIDEBOM.

MocTavoEka

PacueTHaa oGnacTe — KBAQpaT CO CTOPOHAMM, NapannensHsIMKA OCAM NDAMOYTONEHON JEKapTOBON G-
CTEME KOOPOWHAT. Hadano koopayvHaT CoBMNagaeT c WEMTDOM KBanpaTa. B yeHTpe pacnonoseHa oKDy MHOCTL,
PagMys KOTODOH fy B HECKONLKRD a3 MEHLLIE CTOPOHLI PACHETHOA olnacTiy.

B HAaYansHeR MOMEHT BpeMeHd JARNeHHe B UeHTPaNEHoM KEPYre Ha NoOpanck NPesLIUEaeT JapneHne B
OCTaNLHON YacTH pacdeTHol obnactr. CUMTaeTCA, YTO BHE LEHTPENLHOrD KpYra Haxod T KOMTAKTHbIN pas-
PBiB, PA3AENAKKWMA ra2 PAINU-HON NNOTHOCTH. $opMa paspeIBa 3a0aeTcA hopaMynol r = r {1+ Acos(un]),
& i — A3IAMYTaNkHEA yron, asMnndTyga b s A << sr, unz 8.

Ha rpasyuas pacHeTHol obnNacTi — YCNoBHA OTEPETON MpaHnlsl.
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HucnerHoe pewesde B [12], [15] NOBeDXHOCTE KOMTAKTHOM Da3peBd HOKAMAETCA YOMNHEADLWMACR CO
BREMEHEM MYNLCALUMEMA, BCNA CKAYOK YINOTHEHWA NEQEXCOMT W3 NNOTHOMS T8 B MEHREE NNOTHEIA.

BepudueaywA Ha NpegMeT CnocoBHOCTH CXeMBl ¥ E003 MOOeNUpoBaTE HEYCTORYMBEDCTE PHxTMane-
pa — Mewkosa [14] NpW B3aWMOOSRCTERKE BIPREHON YIADHOR BOMNHEl C KOHTAKTHRIM DA3PBIBOM.

T.24 CxogauwMech yAapHLe BOMHEb

CnUucanke aagadm

B otnuaue oT aagadd MNynepned of oTpase i Yaa0HaH BONHEl OT OCH CHMBETREMI [B] B DaHHoM cny4ae &
HEKOTOROMY LEHTDY CXOOATCA, 3 3aTeM OTDAMAINTCA YeThiPE DABHONDARHIG BIREBHLIE BONHLL, 000aI08aHHEE
B pEayNeTaTe CENoNEHEAHWA KBE3GPaTHOW CENacTH, OKPYHEHHOR NOKOALLMMCA Fa30M C BLICOKMM JaBnaHren [16].

MocTtasoaka

PacdetHan ofNacTe — KBAGPAT CO CTOLOHAMK, NADANNENEHEMA OCAM NPAMOYTIONEHMON JEKaDTOROH CH-
CTedMbl KOOPOWHAT. B uedTpe pacnonosed KBagpar. NOBepHYTER Ha S0° OTHOCKHTENEHO KEAODAaTa pacHeTHOR
ohnacTy. JuaroHanes BHYTEEHHEND KRAOPATA MMeaeT NODAG0K NONSEMHE CTODOHSE! PACYETHOR CONACTIH.

E HaqvaneHkil MOMEHT BOEMEHH T31 HMEET OOXHAKOBYIO TEMNERATYDY 1 NOKOMTCA BO BCBR DaCUETHOR
ocbnacri. Jasnesne Bo BHyTREHHEN 0ENACTA MAND N0 CRABHEHUID C JABNEHWEM B OCTANLHOW YACTH PACYET-
HOW ocBnacth. Ha rpaskuax pacHeTHoR 0BNacTk 3a0a0TCA YoNoBdA HeNpoTekaknA. B cny geolHoR CrMmes
TRPHA B NOCTAHOBKE 330a48 DEWASTCA B OOHOM M3 EBENDANTOSE pacu4eTHoN obnacTy.

HucnenHos pewedre & [12], [18]. PacyYeT BeINonHEH HA NPARsMOYIonsHoM ceTke. K UeHTpy pacnpocTpasqa-
ETCA YOAPHAA BONHA, NepeaHuit MDOHT KOTOPOH MMEET 082 WANOMa, CHMMETEWYHO DACMONOMEHHBIX OTHOCH-
TEMN:HO AMaroHanK KeanpasTa. 3a roNoBHeM YO8 pHEK POHTOM CNeOYeT BONHa DaIDEMaHHa 1 KOHTAKT HEIA
pazpee. OTpaMeHHan Yy0apHas BONHE YCUNMBAET NYNsCALKME Ha NOBEQXHOCTIA KOMTAKTHOMD PajpLIgg.

Bepudukanra Ha NpeomeT cnocoBHoCTH CXeMbl W KO03 MOOenvpoBaTe HEYCTORYKMBOCTE PuxTMmalie-
pa — Mewkoea [11] npW 23aMMo0e CTERM KOHTAKTHOMD Pa3pLIEa © OTPAMEHHOR BIpEIBHON BONHON.

7.2.5 3apgaun o pacnage OBYMepHLIX pazpkiBEoB

CnKcaniKe

B [17] npennaraaTcd KNAcS 3a0a4, ONMChIBAKOWME TEYSHMA, B KOTODRIX OOHOBREMEHHD MRACYTCTEYIOT
PRIHOM DOOa MMOPOAMHAMWSECHKHE DAIPLIELI K BONHE DAIDEMEHHA, BIAMMOOEHCTEYHILWE Medy COG0A.

MocTauoaka

PacdeTHan ofNacTe — KBAOPAT CO CTOROHAMK, NAPANNENEHEMA CCAM NPAMOYTONEHON JexapTOROW CH-
CTEMEl KOODOMHAT.

FPacdetHan oBnacTe paibMTa Ha YeThIPEe YacTH ABYMA NapannensHsmK CCAM K00DEUHAT NPAMEIMEH, Npo-
KOOAWMMK YEPE3 UEHTP 0GNacTs,

B HadYankessii MOMEHT B KAMA0H W3 NOACONAcTel 2a0210TCA NNOTHOCTE, JABNSHHME W OBE KOMNOHSHTE
CKODOCTH.

Ha rpankue obnacTi YoNoBKA OTKDBITON MPaHAL L.

HucnerHsie pewedd [12], [17]. B 38BMCHMOCTA OT 3aJaMKA HadankHeER JaHHbx GopMUpysTos paa-
NAYHBIE CTPYETYDE ©O CAOMHOR MEOMETPWER NOOBMEHEIX B OSWEM CNYYAe KOHTAKTHEX DAIpEBOE, YOADHBIX
BOMH, BOMNH paspese A, JoH HASKOND M Beluosory DaBneHna.

Mpy 3a03HWKH CHMMETD WY HEEE HaYaNkHbIX YONOBMA OTHOCUTEMNLHO OOHON M3 JHaroHansi pacyeTHon ob-
nacTu GOpMUPYIOTCA CTPYKTYREL C CHMMETPHER OTHOCHTENLHO BROEneHHON Ouarodand. Nps aagaHqe Ha-
YaMksMsX YCNOBWEA C LEMTRANEHOA CUMMMETDMER MOryT (OpMUDOBATECA NOOBUKHEIE CTPYKTYDE CO CRMpanea-
BN KOHTAKTHEMMY DEIDGLIBARMIA.

Beprudugatia Ha NPEOMET BNAAHKMA YKCNEHHOR BAIKOCTH Ha PACYET TEHEHKMA CO CNOMHOR HeCTaU M-
HEBPHOA YOARHO-BOMHOBOH CTDYKTYEOMA M HANMYUEM EOHTAKTHEX PAIDBIBOR DAANMYHON KROHEMIVEaLmMH.

T.26 ¥YpapHan BonHa, HAteramwwan Ha KnAH

Cnucanke aagaqdmn

Ha ChMMETRHYHBIFA KMAH, PacnonoreHHblE B NOKDALLEMCR rase, RaberacT Nagawllan yiapHan BOonHa, Cho-
POCTE PACTIDOCTRAHEHUA KOTODOHE HANPARNEHA NO BUCCEKTDMCE yiMa obDpaIviowers KoMTyYR knkka. TpebyeTca
LACCYMTATE TEHSHWE, KOTOROS OPMUDYETCA B BeayNETATE AMMDPakuvK NA0AI0We R YOADHO# BONHEl HA KNKHE,

MocTakoska

KOHTYD KNMMa 3a03eToR OBysAA MYYani, WOYLMMKY M3 OOH0R TOYEKM. YTon packpeTUA KNWHE o — Yron
MENDY Nydanid. brcocekTpuca obpaioBaHHoro NyYamK Yina NpUHMMasTcA 38 0CkE aGCUMCC NDAMOYTONEHOR
GERAPTOEOH CHCTEME! KOODOWHAT, BEPLWWHA KNHHA — 338 HaYano KoopguHar.

Nepana rpaddua NQAHAGNERAT OCH OPOMHAT. TREpXY U CHAIY DACYETHAA 0BNACTE OrPaHUYEHA NEAMBIRMKA,
NapannenbHsBan i CHMMETRMYHD PACMONCEEHHEIMH OTHOCHMTENERD OC AGCUMCC, CNPaRa — MPAMON, napan-
NENBLHOR OCH DROWHAT.
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B Ha4anoHbii MoMedT 0lnacTe BHE KNKMHA JAN0NHEHA NOKOAWMMCA OOHODOOHEIM TE30M.

Ha NoBepxHOCTH KNKHHAa CTARATCA YCNOBHA HENpoTekanka. Ha npaeol rpadiue yonoBya OTEPBITOR rpa-
HHLE. Ha rpadduax. napanneneMies ool a8CUHcs, — YonoBrA HeNPOTEKaHKWA WK OTEPRITONR rpadydue. Ha
NeRol MpadKULe 3a0aKTCA NADEMETDEl NaganWed YIAPHON BONHE, PACTDOCTRAHAIDWERCA NO NOKCALLEMYCA
raay ¢ 1a0aHHOR CROPOCTED. Yo PacKpeTUA kNuHa obecnedMeasT erd o0Tekaine ¢ NpUcoaqMHEHHOR yoap-
HOH BOMHOA NOTOKOM 23 Naganwed ygaproh aonsci [1], [7].

Yucnedrele peweHdA npseoastcA 8 [18]. B aaencidocTd oT Yhcna Maxa Haberaiowed aante ¥ yrna
(1 DACKDLITHA KNKHA DeandIYeTCA PerynapHoe, OpOHHANH0ES, ABORKOE ¥ TDORHOE MAXOBECKOE OTRANEHWE na-
OA0WEA YOApHOH BONHL OT NOBEDXHOCTH KNWMHA,

Bepudrkauna Ha npaaMer cnocoBHoCTI CReMisl PACCYUTRIBATE TEYSHMA C SUdpaKuHei YOaDHbIX BOMH.

7.3 OeymepHbie cCTAUMOHAPHBIE TEYEHHA

7.3.1 Obreskanke BLICTYNA

OnMcaH«e 3anaq«

Mrockkid nonySeckoHe4YHsIl BRICTYN, KOMTYP KOTOROMD 33036TCA NPRMLIM YINoM, OOTEKasToR Nrackkn
OOHOPOOHLIM CREDXIBVEOERIM NOTOXOM, CKODOCTE KOTOPOM NEpRNeHIdkyNADHa BEpTHKANEHON CTOROHE yIna
(oaa. pucyHor 3). TpefyercA paccydTare obTexkanne asicTyna.

KapTiua obTerasuA MomeT ObiTe NoNyYeHa B peaynsTaTe PEeHHA 330340 O PAIroHe NpaMoyTonsHoOmD
NONYDECEOHEYHOND Tena B NepEoHaYaNsLH0 NOKDALEMCA raie 00 3Ia03HH0M0 HaYeHina Yucna Maxa, Jyto aKken-
BANEHTHD 3a0a%e O NOTOKE, YCKOPAWEMCR OTHOCUTENLHO HENODBUKHOM NPAMOYIONEHONS NPogMNA.

Moctasoeka

FacyeTaa ofnacTe PAcnonNoMeHs B BERXHER NONYNNCCKOCTA NPAMOYIONBHOR OeXapToBol CHOTEMBI
KOORGUHAT (X, v). [IeBaA rpaHHUa pacHETHOH OBNACTH NPUHANNEHMT NPAMON X = ¥, << -1 npuk ¥ > 0, npagan —
MOAMOA ¥ = X == 1 npd y = 0, BEPNHAA — NPAMOR ¥ = ), == 1 NpW X, < X < X, OCTANEHAA YACTE FPaHMLBl MOET
NG oM AbCUMCS WM CTEHKAM BeICTYNA.

BreicTyn 3agasd oTpeakos 0 < v < 1 Ha NpAaMol x = 0 W nonynpAMoE y = 1 npd x = 0.

B HadansHelil MOMEHT 330aTCA DaBMeHde M NNOTHOCTE NOKDRLLErocA raiaa Bo BCeil 0fnacTy BHE Bhki-
cTyna. Ha pepesHed, NERoR W NPAE0H rpadklax 3a0aKToh YeNoBKR OTEDLITOE Pandusl. Ha cTeHKax BeICTYNa
W OCH CHMRMETRHK (¥ = (1) — YCNOBWA HENPOTEKIHHA,

MepouasonsHo 2MAAETCR YCKODEHME NOTOKA B HANPABNEHHK OCH AGCUMCE 00 TOM MOMEHTS, NOKa Y1Cno
Maxa 43 Bx0fe He OOCTUIHET AapaHee 3a0aHHOrS CReDXIEYKOBOrD JHadeHua. Jdanee pacueT NpoBoaUTCa
HYMEBLIM YCEODEHHEM NOTOKS.

ATancHHee pewedds g [11], [19], [20].

O6TeraHne NRPOMCXOOUT B CTALMOHADPHOM PEXKME C OTOLWEAWER yOAPHOA BONHOA W HHTEHCHEHORN LeH-
TOHPOBAHHOH BONHOK paspexerna Npangna — Malepa B orpecTHOCTH YINoBoH Toukr (0, 1)

Bepddiikauus Ha Npenset cnocofHocTH CHeMel 4 K008 PACCHUTRIBATE MNUckMe TedeHuA o Halldiem
oGnacTeld Oo-, TPAaHC- ¥ CEBEPKIEYKOBRIY CRODOCTEN.

by

Pucyhor 3

T.3.2 OoTekanMe UMNMHAPA C TOPUESBOW CTEHKONA

Onucarse 3anad

MonyDeckoHEY B KPYTOBOH LMNHWHGD ¢ TOPUEBEOK CTEHKOR 0OTEKABTCA CREDXABYKOBLIM NOTOKDM raia,
CHOPOCTE KOTOROMD HANPARNEHA NO OCH CHUMMETDHM LMNHKADA HA TOPUeByVe cTeHry. TpelyveTcs paccyuTare
YVETAHOBHBLIEECA TEHEHHE.

Kapriia obTekadua MoweT BelTe NOMYYEHE B De3yNeTaTe PelUeda Ja0a4d © paaroHe Lunuweapa e nep-
BOHAYANEHD NOKOALWEMCA [EA3E 00 AA0AHHONS IHAYSHWA Yicna Maxa, koTopad IKBMBANSHTHA 3anade o no-
TOEE, YCKOPAIOWEMCHA OTHOCMTENEHO HENOQBMMHONG UMNMHOPE.
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MocTadoaka

B UMnNyHaADHHEcKOH CHCTEME HOODOMHAT (£, 1) TODUSBAR CTeHka OBTERABMOMS KRYIOBOr0 UHMHMHOPE NpW-
HEOMERMT oW OpOMHAaT, OSpaiyioWand UiNuHIpa — NoAMOR ¢ = 1, 0Ck UWNHHODA NEWT Ha ook abouwnco
[F= 0}

Newas rpannya pacueTHon 0BNacTy 3a0aeTcA NPAMORA x = x, << ~1, Nnpasad — npAMol x = x, >> 1. MNpa-
Man =y == 1 CnyWuT BEpXHER rpaqduEn pacqeTHoR ofnacTin. HKHAR MPaHuua WOeT no OcH CHMMETDHK,
TOPUEB0H CTeHRE W 0GpasyoWel uHnHHapa.

B HaqYansHBER MOMEHT BHE UWHWNHHOPa ras B COCTOAHKK NOKORA, 33030TCA &rd NNOTHOCTE W OaBnaHee,

Ha pepxHed, NeBOR W NPAECHE NpaHMUax 3a0aToR YONoBWA OTEDRITGHR rpaddue. Ha cTeHKax udnnHgpa
¥ 0CK abcUMCe — YCNoBKA HENPOTEKAHKE.

MpoW3IBcneHo Ja0a6TCA YCROPEHWE NOTOKa B HANDaBNeHWd oCcd aboyMce 0o Toro MOMEHTa, Noka YHCio
Maxa Ha Bxogg HE DOCTUMHET Japadee IZ0aHHOM CBEPXIBYKOBOrD aHa4eHyA M. Janee pacdeT nposoguToA
C HYNEDLIM YCKODEHWEM MOTOKa 00 DOPMUDCEIHKMA CTAUWOHADHOTD DEXKME.

JHCNepUMeHTaNHLIE Jannee [21].

BapudEayna Ha npegteT cnocoDHOCTH CXEMB: H KO0a PAcCYMThIBATE OCECHMMETPHYHEIE TEMEHWA NpK
HanK4HK 0BNacTH WHTEHCHBHOMD DaIpEMEHKR.
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