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- MUHUCTEPCTRO BUCHETO U CPEIHERO CNIEMATBHOTO
OBPABOBAHIA CCCP

MOCKOBCKI: opaena JEHWHA SHEPTETWMUECKAV WHCTUTYT
T . I'YCEZHOB

Ha npaBax pyKOmucH °

PACYET M MPOEKTUPOBAHUE WMATHATHUX CHCTH
JEHTOYHHX MURPOQOHOS C MPUMEHEHUAEYM AHANOTO3MY

i JIEKTPOHHO 1QPOBHX BHYACIUTEIABHLL MALYH

(05 240 - SmexrTpUYECKMUE annapari)

ABTOpeQepaT fAucCcepTaIlsy
Ha COWCKAHUE VYEHOA CTENCHY
KAHZKAT8 TEXHUUSCHUK HENK
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SZeKTpoaKyCTHKE ABAAETCA OXHON M3 Tex o6nacTed Tex—
HUKM, B KOTODO# NOCTOAHHNE MHTHMTH NOXYYHAY mnpoxoe.npu-
uoHeKrue, llocne cospaH¥a CNNaBOB ¢ BHCOKOX MarHUTHOM sHep-
ruel (15-25),10° zx/u® warruTENE cHCTEMN anaHTpDaHycana;
CKUX annapaToB (AMHEAMMYECKHX T'DOMKOTOBOPUTENEH ¥ MUKPOHO—
HOB) BHIYCKANTCA IJI@BHHEM OGPa30M C NMOCTOAHHHMY MATHUTAMH.
K npeuuymecTsam cucTeMm ¢ NOCTOAHHNMM MATHUTAMH MOXHO OT-
HECTU: OTCYTCIBHE OCHOTKHM BO3CYXIeHHA U HCTOYHUKA ee NUTa—
HMR, BWCOKYN HAZCEHOCTBH, ONArONpUATHHI TEnNOBOH pexuM,
yuMeHbmeHHEe Beca M 'eHH CHCTeMH,

lipy pacueTe cuCTEM C NOCTORHAHNU MBTHUTAMU OCHOBHOE
SATPYAHEHH® COCTOMT B OMpEZENeHUK NMOTOKOB PACCERHUH,KOTOPOS
MPOU3BOAUTCA JMOO NyTeM BUYUCHEHKHA COOTBETCTBYIUX npnnanu;
MOCTER, NUGO NO NONY3MNUPUYECKUM KO3(dULMEHTaM paccesHuUd.
CymecTsyimue OpMyJNH NpoBOAMuOCTE! B GOJLUMHCTBE CIYYAER

OCHOBaNW H& YyNpOWEHWW KADPTHHH MAUHKTHOTO NOJA U XapaKTepu-

- 8ywTcA nopod Huskolh TounocThw. KoaduumeHTu pacceanus, pe-

KOMCHAYEMHE AJNA NPAKTUYECKOTO NpPUMEHEHHMA pa3iAMYHHMY ABTO-
paui, U3MEGHADTCA B BEChMA WYPOKUX npeiachax. AHAIUTUYECKMUEe
METOZH pacyeTa NOTOKOpACNpeAeNielifi B CHUCTEMAX C NOCTOAHHH-
MM NSI'HUTauH, K&K NPAaBHNO, TOAATCA AJAR CUCTEM ONPEACNSHHON
KOHQUTYpalUHM ¥ KOHKDETHHX MErHUTHOTBEDAUX MATEPHAJOB.

MarnurHas cucTema JIEHTOYHHX MUKDOPOHOB, MuEKHEA CAOK-
HYN KOHPUrypauub, SBAAGTCA TPEXMEPHOHl M NO3TOMY pACYET @e
NOTOKOB pAacCefHUA 3aTpyZHEH.

B npexcraBnexHoll paGoTe paccuMaTpaBaeTCA 387aua pacqe-

Ta .¥ ONTUMAJIBHOTO MPOEKTKPOBAHUA MATHUTINX CHCTEM JSHTOYHNX

'NMKPOJOHOB C NPUMEHEHHEM BREKTPUYECKOrO MOACNUPOBAHMA M
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OACKTPOHHO-TIMOPOBYX BHUWCAMTENBHNX MAlUH., Hpennaraeuas
M3TOLUKE BIEKTPHUECKOIO MOJeIMPOBEHUS, aﬂPOpHTu ¥ nporpau-
M8 pacuera Ha SUBM, a Taxme merTozuxa ONTWMW3ANUK MOTYT GHTH

VICNIOJNb30BANW MDY pacYeTe JPYIrUX MATHUTHHX CUCTEM,

B mepsolt ritaBe Zaerca kpuTyecku# 0630p CYHEOTBY HX
AHEJUTMUYECKUX METOZOB PACUETA CUCTOM C NOCTOAHEHMH MATHHTA-
ui. B Helt noapoGmo paccmarprzanTcs 1Ba KJIaCCUUYECHVX METOAA
- PacueTa, KOTOPHE HAUME TMPOKOE NPYMEHBHUE B WHEEHEPHOH
NpaxTrKe, |

lepsuit u3 HuX, USBECTHNWH NOX Ha3BAHHEM METONA MKy,
JaiJIKYaeTCA B TOM, YTO MarHUT C paclpezeleHHNMY 10 Bcell aau—~
HO DOTOKaMM DPACCEAHMA SaMEHAETCHA ONHODOZHOMONMPK3OBAHHHY
SKBUBEICHTHNM MATHATOM, KMEDNUM OXUHAKOBHA C NEPBHM NMOTOKOM.
B HeliTpansHoif aoﬁe (nOTOKE pacCesAHVd YCJOBHO NEpPEHECEHH HA
NONHOCHNE HAKOHCUHUKM CHCTEMH). JTOT METOX MMEET CHACAYImUE
HELOCTATKHK S

I, MarnnTHas cvcTeMa XapaKTepuayeTcs OZHoil paGouelt
TOYKOU Ha ﬁpHBOﬁ pa3mMarauuuBannad B(H), xors B jeficTBuTENE-
HOCTY W3-3a MOTOKOB pacCesHUA pacouMe TOUKM MOTYT 38HMMATE
LOBOJBHO MUPOKYD 30HY.

2. Meron naeT BO3MOXHOCTE ONpPEJENUTH 3HAYEHME UHAYKIONH
B HelirpansHo# 30He ¥ paCoyeM 3830pe MABTHUTHOM cuCTEMH; WH-
IYKIUA B pasnnﬁﬂux CEYOHNAX MArHUTA W SaKOR paclpeleNIoRNA
NOTEeHUHANOB NC ero AJIWHEe OCTaKNTCA HEeU3BECTHHMH,

3. TouHoCTHr MeTOZa 34BMCHT OT MHOrMX (AaKTOpPOB: NpaBUIB-—
HO#f OHEeHKH KOEQUTypanmuMm TpPYCGOK MOTOKOB paccefdHud, NOrpemHoc-
Teli NpUOTMEEEHNX (QOpPMYT I'eOMETPHUECKOf NpPOBOZWMOCTK TPyCOX,

NIPEBKNBEHOCTY BHYMCACHUA KODJUIUEHTOB NPUBENEHAA MPOBOZUMOC—

= B as

Te! K 0O0NHOW pasHOCTH MOTeNU8NOB,

Bropo#l meTo; pacueTa - ueTOX IBepuwena NO3IBONAET HAXO-
AUTE pacnpejcnehHue MHAYKIUK NO ANMHEe Mariura, ?.e., €ro pa-
004YyD 30Hy HA KpuUBOM pasuarnuuuBanug, TOWHOCTH 8TOIO METO~
A8 38BHCHT OT TOVHOCTH CYUECTBYXUUX S8HATUTHYeCKUX Gopuyn
YacTWYHHX npoBOoZMMOcTelft wMarHMTHOW cUCTEMH W OT AUCKpPETHOC-
T DARICHEHUA 6e HA ANEMEHTAPHHE YYACTKH, |

B raaBe npuBezeHH OCHOBHHE BJGKTPOAKYCTUYECKH® Mnapa-
METPH ¥ SKBHBAJNEHTHHE CXeMH JICHTOYHHX MHKPOJOHOB: NOApOO-—
HO ONMACWBAETCHA AHAaIUTUYECKHMU pacyeT MATHUTHON cUCTEMH BH-
HeYK&3aHHHMY uefﬁnauu.

Inf onpeseseHMs TOYHNX 3HAYGHHUA YACTHYHHX NPOBOAVMOC—
Tefl JEeHTOYHOro MUKPOJOHA NpeAnarasTCA UCHNOJAE30BATSH 3NEeKTDH~
NecKOe MOZEIMpOBdHHe, KOTOpPOe OCHOBAHO Ha aHAaJOrMM ypaBHe—
H4# ANA CTATHUYECKOr'O MAI'HUTHOI'O MOJA W 3JEeKTPUYSCKOrO NOAA
CTAUHOHAPHHNX TOKOB, KOTOpHE, KaX M3BOCTHO, ONUCHBEWTCAH
ypasHenueM Jannaca,

[lpd BuUMONHEHUHM KPUTSDPUEB MOAOCHUA pacnpeneneuﬁe NOTEH=
N4an0B HA r'paHduax BHemHel odyacTM M cUCTeuH, 8 TAKKOe Hap-
THHA NOAA COBN&ZANT B OPUIMHANE ¥ MOzedU. LTaKuM 06pa3ouM,
agpava pacueTa MB8UHUTHOI'C HOJSA B ABYXCBABHOM npDchaHCTBa
¢ HeaureliHolt cpezolt BO BHyTpeHneldl o6nacTu CBOAWTCR K WCCHe-
AOBAHUK NONA B OAHOCBASHOU AuUHEHHOM 3JeKTPONpPOBOXHOM oGnac—
TH, H8 I'PAHMII® KOTODOK 88j8WTCHA COOTBOTCTBYXUMIME IPaHUYHHE
ycnoBufA. BcA TPYAOEMKOCT: 3aKZNYA6TCA B HAXOEACHMY ¥ 33xa-
HYM TPAHMYHHX YCNOBUR zaA BHeuwHelf oGnacTH, KOTOpue Onpeae-—
JNADTCA COCTOAHKMEM METHHTHOX cpezH BHYTPeRHe#l oCaacT#, T.C.

NMNOCTOAHHOrO MaTHKTAa,
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TRTTOANTY MONONN R S TOM CXYUQe Npou3BOnRUTCSH cneﬁyrunn

IMEBET WQTRAT VasOWBACTCH HA YHACTRY, BHENOIUYKO TOMY , Rax
S wovoxe Jsepmena. llpu sTON zenapr ynpouaxmue
TMANIHEL OF ONNODOTHOCTH MOKR BUYTPX Kaxzoro yvactka, Ha
JIOXNTPOMHTISTPATODPE B0FANTCH BHOWHKE KOHTYPH Map-
TATL, JEIT2ITETNY HA BNODENHOR UHOXO yuacTKoB. [loTenuuan
MRRAIL TITILAS00OTH KQKIOTO FUACTRE NPHHUMBOTCH MOCTOAHHHY N

SCTYNUDYENOI'0 UCTOUHKKE HAlpAXeHUR,

AIMTTIATII RBTEITEQR czcrenﬁ ACHTOYHOI O MKKpOJoOHE B areHTpa-
JATIIICICA DAIRE, COCOOM pacuers KOCBEHHHX DE3YyJNLTATOB 3=
WISCJEE E3 WOXSIW M CPABHEHKR WX C ZAHHWMW MBUGDEHHA HA pe-
aT530} MSTEITEOL cusreNe, B NOZI'OTOBUTEABHYN PAGOTY ZAR BACRT-
FERSCHTTO WOZSAXAPOBAHKA BXOZWT BHGOD 8ACKTPOAKTA, WCTOYHKEE
AWTREER, MATEDEAZA R PasuepOB MOXGIH.

URDTXATEAE CpeAa PeanbEOd MATHKTHOMN CMCTENH, COCTOARASA
H2 BCESAyia ¢ NGYHUTHOR NDPOKNLASMOCTAD S us 'Hona:nn OHJa Ba-
WEeASHZ 3ISHTROIXTON H3 BOZONPOROZHON nHTLEBOE ho£H ¢ yaeanrrod
23CRTDAYECEOR NDOBOZHMOCTHD T | -

Mozenr Ouaa R3TOTOBJIEHA W8 OpreTexna, B Hﬁqecwna SISK T~
POAOB MOZESNW OHiR UCOONB30BAHN NANREAWPOBAHHNG MENHNS Niac—
THHH BIH BE&HTpOHpOBOﬂHﬂEE.HGHDHTHH U8 CMBCH JIaKa LANOH ¢
CepEeGPAHHHK TIOPOMKOM.,- ' '

Pa3ueph MOZENM ONpezeAANACH HCXOAA W3 pasuepos snexmpd?
AMTHYECKO' BAHNN C TAKHM DAcYeTOM, UTOOH BIMAHHO CTOHOR HA
EKapTKHY NONA MOZEN® OHNO OH He3HAYUTEeNBHHM, [IpH MOZeAMPOBE- |
HEHM OHI& HGH{JJILBOBaH& OCLEeMESA BAKHA C PASMEDAME

910x710x700 uu, 2 Nt ' i B2

- o

l_',.—-lll--.l-—q

TlyTany¥e XOAEen¥ NPOM3BOZENOCH OT IBYKOBOrO I'eneparopa ¢
ycunureney uwonnocTy SO BT wepes NOEMkANINe TDAHCHOPMATODH C
paszeneHiuyy RTOPHUHNLY ODMOTKAMN, |

C ucmsp yueHITEEMA NOJRDASANHMHM BISKTPOAWTA, dacToTa
MRTaero woZeNs HanpsEeHu¥n Onia nopmwmena jo 125 ru, T.e.
AEXOplIact B ontuuansrou zuanazoue 100-500 ru. Perysauposxa
FanpRESHYS NPCU3BOZUTACH NOTEHDUOMETPAMH C ZAHUCKPETHOCTHY
3.107¢

TApENe 0CBHeMN, PDONTIY KOTOPHX COBNAZADTCA C HANDABIECHAAME

Brvepeunaa ofracts CHCTeMW DPastyBAaliachk Na HISMeN-

varnusroll anvsorponmy (puc. la). Crenexs aucxpeTasanvn

pHyTpeunel ofnacoTy aaByucaT OT TONOrpadun MarsuTHOrO NodAs B

neil, Yew Comsme KODECUUNEHT paccesHusa, TeM Da3us MaNEHneresn

BATHUTHOE COCTORENe 00jacTell BAoN: OCH CHCTOME U 7oM METTHUG

ronzeH CuTH war paaducHus., Kax noxazunaeT npenﬁapuTenﬁﬂHﬂ
DACUET MOASMIPYEeuOR MATHHTHOWR CHCTEMK, TNOTOKYA DACCONHMf C
GOMOBHXY noDepxiocTell OTHENBbHUX YUaCTKOB He npesuwawr 6% 07
paGouero noTOKA, €CAW MArHAT pasduT Ha 7-8yvacTrop. HKaxauil
YYSCTOK MAIHUTA OHA daueyed ONHWM AKTUDHEM HeJuHellHuy¥ dne-
MEeHTOM. [lONEDEUHRe CORPOTUBNGHUA  Cat, (nzy - + <y Con
XapaKTepusyLT c¢Bo¥cTEA MeTepuana, nojpeprarmelicns nNeppoHa-
QAIbHOMY HAMATHHYUBAUIBY OT COCCTBOHHOTO NONA MATHWTA.

lonwcHHe HAaKOKEYHUKYX W (aaHel pas3fuBaLTCA Ha Yy4HaCTHX,
YUCNO KOTODHX ONpELeNAeTCA WHTEHCUBHOCTHD M3MEHENUA WHAYH-
UM¥X B HUX H3-38 NOTOKOB paccesHus, |

PeaynbTaTi npezBapUTEeNBHOr0 8H&NM3A NIOKA3WEAKT, U0
B cdcTeuMax JIGHTOYHOI'O MUKPODOHA MNONEpPeyYHue cdnpowaﬁnaﬂuﬂ
MEIHUTOB MaJ B CPAaBHEEWH C CONPOTUBICHUAMW DPACCEAHUA

MeXXY COOTBETCTBYXWMY YyYacTHawmy MarsuToB (7.0, Cni&k lir),

g
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'a MBTEpUasd NONNCHNX HAKOHEUHWKOB HAXOXATCH AAJNEKO OT HACH-
meHnf, [l08TOMY NpM MOAENMPOBAHUM MH NpeHebperin nonepevYHuMu
CONPOTHBASHHANY MAI'HKTOB W CONPOTUBJNGHHAMK MONRCHHX HAKOHEY=
‘RUKOB ¥ daanna (puc.I6). loBepxHoCTH NONDCKHX HAKOHEWIMKOD
H (raRna MOACNK CHCTEMH NPUHAMANUCH SKBHNOTEHUUANLHNMU W GH-

¥ NOXPHTH 3NEKTPONPOBOAANKN cioeM. O ueabp onpenenesun yac-

THMHHX NpOBOAMMOCTEH padouero 3a30pa K MOJINCHHX HBKOHEUHUKOB,
-MODEPXHOCTU NMOCASCAHUX OWJIW PBIAECNCHH RA TPH MI0NUPOBAHHHE 30~
HH, B saexTpuueckol Mozennm noCTOAHHHE MATHUT ZOJNKEH 3aMemaTh-
CA HeMHeHHHMM 8KTWBHHEWN ABYXNOJNCHWKAMNM, X8PaXTePHCTUKR KO-
TOPHX NOZOGHH KPWUBHM PASMATHHYRBOANMR COOTBGTCTBYULMX YWACTKOB
sargura. Oznaro, CO3A3HME BKTHEBHMEX ABYXNONRCHMKOR NEPEMEHHOIrO
TOKB C HOAWHEHMLMH XQpaXT8DPRCTHKaMM N0 zedcTBYXinM EHEHGHHHI;
9T0 HeOoOXOAUNO NO YCAOBRAM M3MODEHWA HA DACKTPOIAWTHYESCKOR
BaHHE, OPEACTABARETCH BECLMA CNOXHON 3azavell. SHauuTeNbHO GO-
liee PANMOHAJBHRM ORA3ANCA NMYTH WTEPAUMOHHOI'O PENEHUA C NMOMO-
RED PETrYAHPYEMHX UCTOYHWKOB 3.l.C., SQRANOPUYHHR WM3IBEeCTHONY
YUCACHAOMY MOTORY npocThx uwTepanuit, [Ipu nynesou npuGANEEHUH
JCTRRABINBACTCH NnHERHOe pacnpenenelwe MOTEHIMBJIOB HA NOBEpPX=-
MOC TR MORENAW MBTHRT&, JaTeM NMOOUYEpPEesHO PEeryiaupyonTCA Hanpaxe-
BRA K& JAACRTDPOZOX MOASBRAY TAK, YTOOH padoyad TOUKA Kaxnoro
y9acTRa 302818 Ha CBOGH BPONLTAMNEpPHOH XB8PAXTEDPHCTHKE U} .
Nocae necroxpiix {(weTnpex-nATH) OUKJOB NMOCRNEROBATENABHHX NpH-
GarzerBi paboYHe TOYKM BCEX YY8CTKOB C ROCTATOUNOW TOUHOCTHM
Pa3MeNawTCh N8 BOJLTAMNEPHNX XBpPaXTEPHCTHKAX W TPOLCCC MOjE-
NMUPOGAHA 3AaKaHYUBAETCA. KOHTPOZL TMOXOYEHWA PRGOMUX TOYEX

OCymECTBARETCH MO MX KoopAureray Ui = J; , roropue msne-

PANUCH HA OZHOOMEEX W3MCPUTSNBNNX CONPOTHBIEHWAX € NONOQBLD
JAMIOBOTO MWJIAMBONBTMETPA BI=2A,

— T

0 92 - 0k 06 08 . 10 &

Puc.2. {-peassnas cucmerta 5 2~ podesupobanue;

3,4 — pacyem wa IUBM G_y?f’mdﬂ u de; yyema
HACHWCHUR  GAAHUR U ROAKCHBIX — HAKOHEYHUKOS
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Hocme ycTaHOBNOHHA HYXHOT'O pacnpeneieHUR OoTeHnManop

B8 TMOBEPXHOOTH MOZASNH UBMEPANUCH CIAIYNLME BNEKTPHUECKHE pe.
YWUHHH: RanpazennA yuwacTko® UL , npoxonsume ToxM yuacrxop

- It ; rokw paccesn¥s ¢ nosepxuocTR yuacTKOB st

s pPasHoCcTR
NOTEHIUBNOB MEXAY COpPEeAWHEMH YY8CTKOB H HelTpansn MAT'HUTHO

crereny (o .

Ha OCHOBE 9SKCREPUMENTANLHHX N&HHNX MOZIE IMPOBABHUA CHIK
- PACCYNTAHN KODQQWIUCHTH PACCEAHUA MATHUTHOM cucTéMH " ee
YRaCTKOB, NOCTPOGHH IABUCHMOCTH WIMEHOHWH NMOTEHIMANOB HA [O-
BepxHocTH meruura Ur w wanpsmenxocTedt BHYTpu Maruura He
B SBBUCHMOCTH OT ZNIMHN MErHuTa. Ha puc. 2 u3oGpaxeH rpagux
MBMEHEHNA MHAYKOUK B DA3AVYHHX NONEPEUHHX CEYCHUAX MATHUTE
(RprBan 2). BenuuvHa WHAYKLMK B paCoueM 3830P6 MOXEJNH COC-
rapnana Ds =0,8 mx. Ha Mozenu Taxxe Guna CHATA TONOT padHA
noni, C uexs® npoBepKM NMPABUIBHOCTH METOZAWKM BIEKTDMUECKOrO
MOZC/IMDOBAHHA ¥ ONEHKW YDPOBHA CIydallHuX norpemrocTe# wsme-—
POHRA Ha MOzeau Onjia BHOPaHa K&K KOHTPONLHAA DPEanbHAR MAr-
HETHRA CHCTEMA JIEHTOYHOTO M¥KDO(OHA.

MaruuTH cuCTeMy M3rOTOBNEHH M3 cnnasa MHJIH-24 honnﬂ~
HHEe H8KOHEYHWKW W3 nepueHAOpa, 8 (aaHen U3 cTaAH TUNa 3.
JURTHBAA BOSMOXHHI TEXHONOTHYECKHE DPasGpoc XapaKTepHCTHK
MBUHHTOTBEPANX NAGTEDHaNoB, GHIX CHATH KPUBNE DA3MATHHYUBA-
HEA MBU'HUTOB, YCT&HOBICHHHX B KOHTDONBHOR cucTewme.

MEZyKuuA B pacoueM 3a30pe CUCTEMH, W3MODEHHAA Z&TIU-
xou Xonaa, orasanack pasroft 0,75 ta, Ana onpezenenus XKpu-

BOR pacnpeneyieHus NOTOKA NO ZJMHE MAIHUTE HCMONL3I0BANACE

M3SMEPUTE ThHAR RaTYmKa ¢ YuMcaoM BuTKOB W = 10 u Bycorolt

fix= 0,25 cu, KOTOpas BRIKNANACH Ha MUANUBEGEPMETD,

e —"

_9-

PeaynsTaTy MsuepeEult npuBezeHH B TAOJIHIS 1 u Ha pHuc.2

xprBas 1), _
rpnzen ) Ta6nvua 3
—__—___'__—______.___————————"—-‘_—_———-__
PaccTosHKe 10 ¢Qnanua, CM _
B
o 0,2 1,0 2,0 3,0 3,5 3,75 4,0
. o T R s el
W :

¢ 10ss 3,4 3,43 3,54 3,33 2,72 2,42 2,26 2,09

S, o’ 342 3,37 3.32 3,25 3,18 3,16 3,15 3,T4
8 - 0,99 1,02 1,065 I,025 0,857 0,768 0,715 0,67
' F

= M
———— s

KeronbsyA BeNMUMHN TMOTOKOB B HAUANBHHX ¥ KOHGUHHX CO=
YENVAY MAPHUTA, PACCYMTHBANACH WHAYKOUA B NONEpedHbx CeHo=
HEAX MONOCHNX HAKOHEYHUKOB M (naHua.

HauGonsuas MHAYKOWA B NONEPEUHOM CEUEHMM TOJKCHOrO Ha-
KOHEYH¥Ka Oy =1,65 Ta. YuuTHBAA PAacCeWUBAHME MOTOKA C NO-
BEPXHOCTH TOJNCHOI'O HAKOHOWHWKA, MOXHO yTDODKAATD. qT0 MH=-
AYKOKA BO BCEOX OCTAIBHHX MOMCPOUHHX COHEHMAX HAKOHOUHKRA
yensue 1,65 Ta. [onOCHNE HAKOHEUHMKH U3TOTOBJICGHH U3 NEpMeH=
aopa, AAA KOTOPOrc MHAYKUUA HACWLUEHWA DPADHA 2.4 t™n, Taxuu
06pa30M, MaTepuas Hé HBCHUSH, CONpOTHBJEHUEM HAKOHOUHUKOB
MOXHO NpeHe0pevs ¥ WX MOEHO MO8 IUPOBATE KAK axnunomegnw-
anpHHe YUYACTHU. |

UHZyKOMA B MONEPEUHOU CEUEHUM @nauua 5»;.4 = 2,16 T1. .
NomyuenHoe 3HAYeHue DBgs YKA3UBAET H& 3HATUTENBHOG HQ?H-
menue (namna, KOTOPuwA WBrOTOBJNEH U3 CTald Tuna Je

Hacumende QiaHOA W CBABAHHO® C BTHM 38MOGTHOC nanenae

HanpAReHKA HA HEM ABUNOCH INPUIHHOX MoMEHEHWA ngpannaana
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NOTOKOB PACCEAHNSA W HEPEMCMOHRA MARCHMYME paGouero NOTORYg
(cx, pme.2).

Narumuruan cncmeua C HBCHMeHHNM (QnaHleM He Onpaszana p

AHXEHEPHOM OTHONEHMU, H03T0u3 R QraRNy OHZ2 NpUBWHYepg RO

MONHUTENBHAA CTANBHAA HARABZKA ToxmuHoR 0.6 cu nonepeyrge

CEHCHHE ero ysenuununocs 3 2,5 pass, ueM OuIO0 YCTPaHEeHO Hg

cHnenne. llocne HaMBPHUMUBSHMA MATHUTHOR CHCTEeMH BMecTe o

Hannannoﬂ MHAYKUWA B padoYeM 3830D8 NOBHCHJIACK 206 O 81 T

NpoTvB €6 npexiero snavyenwusa 0,75 Ta, 3ro sHavemue HHIYKOUR

Padouero 3aszopa Xopomo COBNAZAET CO BHAUGHUEM MHIVKLAK B
pagoueu 3asope snerTPHRecKOd Mozemu cacrews Bs =0,8 TN,

%70 OATBOPARAET RPABHABHOCTS Mpen/IaraeMod MEeTOAWKM MOZe An-
POBAHMA. |

ﬂccnenoaauﬁe CCPUI JNEeKTpUYEeCKUX KozeneH nossonmuno
ROCTPONTR KDPKBHE 3ABUCHMOCTLY qacTHqHﬁx HPOBGﬂHHOCTEH IIpw

P& 3ANYREX COOTHONEHUAX IeOMETPUYOCKUX DA3MEDOB, NIPOBEPKTE

B ¥TOUHATD WBBECTHHE NO nnTepaType GOopNY nH npoBoxuMocTeit,

HﬂTﬂpHﬁ HE OGX OXHUNH LI pacyeTa CUCTEM JOHT OUHHX MUKPOJOHOB .

lIpn HensMerHQN BOBZAYWHON 3aB0pe H Baauunpacnonotenun

IIMI}CHHI BaKOHEUYHUK OB OCHOBHHME I'COMETDHYBCKUMHU apaxeTpann

uarﬂumoﬁ CHCTEMH JEeHTOYHODO L’HRPD{IaOHa, ONpezenAnm AN 00

MATHRTHOE COCTORHWE, ABNAOTCA ANMEA uarHuTa fy , naoOmaxs

PacCTORHKE MeRIY MarHu-

€ nemp BHHGH&HHH nnuﬂﬂuﬂ KBXA0r0o us STHX napa-
MOTPOB HA MATHHUTHOS

aonepeQHaro cedeHuA MarHuTa - Sw 0
TaNE  Qx .

COCTOAHKE CUCTeMH X HA BEAWYHHH 06 4ao-
 TRYHEX npunonnuocreﬂ OMR DDOBEZEH pAx aucnepnuearmn Cynuap-
-1:Y: npowz:nuoen MAFHUTHOR cucToumu 9

b §

COCTOMMAR ¥3 CAEXY BI X YacTURHKX NPOBOZUMOCTElH] paseuero sa-

paccuaTpupanacs,KaK

- Il -

aopa 9{5 s DBCCCAHYNA ME¥NY NOJNCHHMH ngfoﬁeqﬂnnam gm "
NapannebHHNY MarHUTHNYY CTEDTHANK cﬂﬁ

AccnepoBanochk BIVAHUE W3MGHEHWS IIJOWAZN TNONEDEYHOT'O
CEUEHNA WATHATOB NA MATHUTHOE COCTOANUE CUCTCMH. HuﬁnuanL-
HafA NJOMANE CEUEeHVA MATHUTODR 38AJETCA NOJNQECHUGM paﬁoqern

yuacTxa Ha Iropu3oRTansHoll YacTu cnuuxu IeTnM IMcTepusuca,

ZanbHellmce CHuTelue BEeNKYUHY S» HE UUEET NPAXTUUECKOTO

CMYCTA, T.K. 3TO NPUBOAUT K YXYZUEHHD UCNONB3OBAHUA SHEPruW,
sonacezioff B parHuTax. Kax MOKA3HBAET NMPAKTHUKA PACUETE MUK=
PDOGOHOB, EEPXHUZ npeies padodero Auana3OHa UHAYKUAY B BO3+=
nyuxou sazope passH { tia. llosToMy, 2TuUM napaueTpoM 3a78et—
CA HAUGONDEAF MNONAnb ceYeHuA. Ha OCHOBE MOXSNMPOBAHUA OHIM
MOCTPOEHN KPUBHE 3aABUCUMOCTEd MHAYKUUU padouero 3a3opa ofT
nnoZaz4 ceuewust uarnura Bs(Se) ¥ ynempHmX npoBOZUMOCTEH
PBCCEAEMA MEIZY MATHUTAMY OT AJXHN MATHUTA gw(f’ﬂj ATA
pasnuylux IHAUSHUR Ja |

Accre,Q0BOUKe BNUAHUA DACCTOAHUA MERAY MaruuTamMu (s
Ha COCTOMAHWOG MAGIHUTHOA CUCTEMH MNpPU PA3NUYHLX BEAKUUHUHEX
AMMHH ¥ MACUBAU CEMEHUA MATHUTOB MPOBOXUNOCH AJNA CHEAYKEMX
snayeault Qn = 0,8; 1,65 2,0; 2,4 cu, Paccrosnne wmeHnme |
0,8 ok Ae Gpanock, T.K. 3TO NPUBOAUT K HEKX6JNATENBHOMY YBO«
NMMYGHKID MOTOKA PACCEAHUA MEENY MaTHUTAMM.

Mo peaynpTaTaM MORENUPOBAHUA MOCTPOEHH KPUBHeE 8GBUCH=
MOQTOR yrempHHX NpoBOAUKOCTeH uexny MAr HUTa MY gva ( FH} »
ANA pasJvVYHHX paccTofHufft wexny Humd. CirexyeT OTMETUTH, 4TO
0 YBONUYOHHEN (1 NPOBOZUMOCTH PACCEAHUR MOXAY MATHYTAMM

(,, Yueusmaerc, & DPOBOAUMOCTH PACCEARMA MEXAY NOZLCHHMM

HEKOHOYHHKAa MY SL‘ YBONKUKBAOTCA B CBASK C MX YRAAWHBOREEM,
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gaMeneHua AJa prAxd KOHCTPYKTHBIRX wozudxanui CUCTEBMH IO3—

BONFET HANTH ONTUMAIBHN 2prauaT, |
B pneTpell rrase DaceMOTDERQ MPUMOHEHY S 9BM zna pecus=
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ra CXEM FaueeHMs MATHATHBEX cucTeM JeHTOUHHX MUKpOL OHOB.

Nonpas cxeua 38MemeLUs BKIOUACT ceTKy BEyTpenHel 00AACTH

cUCTEMH, K YSJaM ®OTOpOH NPKCOEANHOHH COCPELDTOUERHHE COR=

POTHBACHWA, aanenaxg4e NOTORY paccegH¥d. Yycno ypanHeHUR

ANA TAKO¥ CHCTOMN oHazuBaeTcs CPSBEVUTENDBHO HEﬁDHLmHH, T.Ho
aTeHbY AVCKpeTH3ALAK BHYTPEHHETO

OHO onpejenneTCA TORBKO CT
ofneua. JueT BHCUEHEIO NPoCTPAHCTDS yaenuuneaeT KOAWUECTRBO
ypapuesuil auub Ha Y¥Ccx0, pannoe uBCIY yYaCTHOB pasOneNns
BwaTHWTHON cucTeMy BAGIDL OC¥.

PacyeT BELETCA B ABYX BapuanTax. B neppoM BAPUAHTO
MOJNCHHE HAUKOHEUHHKW M Jrarci HATHETHOH CHCTEMN NPUHUMBRDT
oA HEHACHIGHHEHMW ¥, TORTOMY, ¥X COTPOTHBJIE HHA MATHUTHOUY
NOTOKY ¥ NOReHdn panpAxendit B HUX PaBHH HyJIX. Bo BTOPOM Ba~-
pHanTe pacueT BejeTCA C yyeTON HacHUEHUA ONKNCHHX HaKoHedu—
sukos W Quauna., OcnoBuod TENbX gazayu SBAAETCA CO3ABHHE HE=
POXMKH W NPOTPaMMH pacueTa Ha ouBM.

Ha puc. 3a u300pazeHa SKBUBANEHTHAA CXEMa 3aMeEmeHUr
ozHOH .NONOBUHE waTHMTHON cUCTEMH MUKpOjona, B KoTOpOR O~
CyTCTBYET HaCHUCHNE dranna u NONLCHNX HAKOHGUAHKOB. JIns
ynpounesua CXEMH CONMpOTUBACHUA paccesnind NeXny CHMMeTDPHYHN=
MM Y9OCTHaMy MATAHTOBR npuBeAcHH K KOHU@M Y4acTKOB. i

Ecn# npuHATh AvRelnbu pacnpezenienne noTennHana HE -

KaXAOM ydacTke, TO KOa(QUnUeHT TIPHBEASHUT paBeH

L “Pt-f'!'tf' F—Z{:-—_L | (2)
Kai Z‘ﬁi 20 '
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Tpy 9TOM YMEHBLACTCH YUCAO BAMKRYTHX KOHTYPOB W ynponaeT-

CA NMpPpUMEHEHNWE METOZA KOHTYPHEX TOXOB.
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i = EYUNGVEOE CONDOTWBICHIE, YYHTHEAXKSE COMN-

DOTYBACHNA PRCCESHNE MEHIY N-UK YYACTHKaMM MATHWUTOB
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KOTOpan 3a%3eTCA B BYLE ONNTHOR Xp¥BOK, YAOCHO HPEeACTABIATH

ANA KampHEedm#AX pacueToB monyHoMoy. [puMeHAs NEPBYX UHTEPNnO-
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Cucrena HesnuHefHHX ypaBHeHUH (6) nonxea pewarThcA YHUC-

AEHHEMU METOZaMU. Kax nmoxasan npezBapuTesbHul pacusT, SHa-
YOHHS goa@@uuueuTnB paccMaTpuBacuoil cucTeMHW TAX0BO, 9TO He
ofecneuuBanTCA CXOZUMOCTE NPOCTOI'0 HTEPALMOHHOTO MOTONE
pemeHu .,

- Nlpumenenue ueToxs HrpTONE NMOSBONUNO CO3A&TH yCTOHIMBHHA

M YAOORWH ayropuTM pacueTa. llpezcramnm cucremy (%) B BHAS
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Noncrasnaa Bupaxenre (2) B ypaBHOHNC (8), NONYUHM -

J(B“’ 'l =0 (10)
lpeanonarasd, qru gynkoma f(B) menpepupHO AMGHEpEHUA=

) .
pyeme B 001aCTH, COACPRAMGH B w»n B" , paaromm NEeBYY YaCTh

ypasaeunn (10) no creneHaM MAJIOTO BEXTODA JB , Or'paHHYH-

BAACH JUHBUHHMH YJEeHAMU

(8% 8" = 4(8") +116°) 8" = (11)

llox npoussozwod {/(B) oneAyeT MOUMMATE MATPHIY flroon

cucTemy QYHKUMR  f, 5 f,, - * 1 Jp ~OTHOCMTEJBHO NnepeMeHHEX

B.; B2, - - + 3 Ba
'(8)=w(8) [gét] [8,] = 425 ] (12)

Npumennn meTon HppTOHE K UCXOAHOR CHGTBMG nenvnetHux

ypaBHeHRi (6), moayumM cucCTEMy JIUHeHHEX ypapHenult RJNR no-

npaBoKk B ofmeM BUAS
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Haxnoe movoe smaveme B onpezenseTcs mpudasnemwey K "
k-1 YeHURX MHIVKIWK, PABHNX OCTATOY-
NPEAVAYIENY 3HAUEHUD B nonpasky = B | OZnaxo, NpH HAYBNBHHX 3HAUCHUIX HHLYKUMU, D

» HallzenHo# ug

" i sHOD-
u .= Uay u HUK B TOYKS MBKCKMANBHOMW 3 p
cncweuu[ISL Hponecc NOCNELOBATENDHNEX NPUCAMREHUs HOX MBAFKIAH é‘ Bz A '

NOBTODAE T— (0) 4 &5
n) S oGecneuxBaeTCcH Haumywusasd CXOZHMOCTE = %+
CA A0 TEX NMOp, DNOKA OTHOCHTEIBHHE NONDABKY { -f; ) - run B, =Bd TR | |
B ¥Tepauni.

CT&HYT MEEBEe Hamnepej 387aHHO% BeNuuuny & ]

B muccepramnu 5 - [lpu pacuerTs MarHuT paséuBajicA Ha 4, 8 U 16 y4yaciKOB.
} K¥ ZE8HH padovyasg nporpamua me ut .
P o FroRE ERp Yucne paadmeHuit MaTHHTA Ha YYACTKM NPAKTUUECKH He BIKAST HA

Ha JUBM “iurcr-22" w kECTDpyKuMs no ee UCTONB30BaEKL, lpor-~ |

paMua COCTABNANACH HA ANTODPUTUUUECKOM Hanle AKH |
' i CXOAMMOCTY WTEPALXOHHOTO NpOIECCa HECKONBKO 3aBMCHT OT No-

CKOPOCTE CXOZUMOCTH MOCNELOBATOIBHHX npuoauxernit. CxopocTs

T'0 mponecca peuexus ypaBHeHud Zis cucTeM ¢ NOCTOfHH |
| S - | 5 n0 7
| 0 NATH, YUCIO0 uTepanull yBeXUUUJIOCh C 2 A0 7,

{

| | |
HUTAKN, ONI NPOU2BEZEH NOBEPOYHMA pacyeT KOHTPONBHON Maryu— Tpeasaracnad METOAWKA DacyeTa NO3IBONAEGT G NOMOMBN oL BM

TH : — ; o
Of CHCTEMH MWKPOJOHE ¢ M3BECTHWMUH ICOUCTPHAYECKULN pasue— MCCJOLOBATh M3MEHEeHHEe MATHWTHOr'O COCTOAHWA CHCTEMH BCHEACT-

1 1
pauu ¥ MaTepHanoM NOCTOAHHHX MATHUTOB, Pacuer Gui npou3Be= | BMe TeXHONOTUYECKOro paalpoca MarHUTHHX XapPAKTOPHCTER NOCTO-

ACH ZJIA CHCTEMH C NOCTOSHHEMU LarHVTaMU H3 ZBYX MarHUTHHX ARBNX MBTHHKTOB.

MarTepuanon: UIRK-24 u wHAX-25BA, Hpusas pesuarHwu#Banus ' | lipz yTOMHOHHHX DACYeT8X CHCTEM C MOCTORHHHMA MATHUTAM
cnnaBa MHAK-24 ¢ pocTaTounoi TOYHOCTEY &nnpPOKCUMUDYETCA MO~ | MOXEeT BO3HWKRYTh HEOOXOAMMOCTH YYeTa HaCHeHHA MarHUHTOMAI'KHX
auHouoM 4-~ft crenenu, a cnnapa SEAK-25BA nosuHOMOM S~ ore- j yYacTKOB Uenu. B ryase paccuampuzanmcﬂlocodenﬂécmﬁ pacueTa
R | ? MATHMTHOR CMCTOMN WMHKPOJOHA C YueTOM HacHmoHUsa QiaHNa M MOo=
Ha ocHoBe peumenus Ha SUBM Gumu OnpeZeNieHH 3HAYSHUA HH- ; ‘NADCHHX HaKOHeuHuKoB. C aToff Heabn (uaHen ¥ TIONMOCHHE HaKoHeu- _
AyKUKIA B DACOYeM 3a80P8 W DABAMYHNX NONEDPEUYHNX CeyeHKmR § HKXW OuHJIM PA3CHTH HA JIEMEeHTapHNS jqacrnn W MX MaTHWTHHE CQ-
Marsura, | t NDOTHBNOHAA Twt o w2 3 Cus BRADYEEH B pacuewﬁyn cx'eirj o
Ha puc, 2 mocrpoeHa KpuBasg 4 PacnpezenionmA "UHAY KUY B } memenus (puc, 30). . P AT

NONEpPeNHHX CEYEHUAX MArHUTA, KOTOPAf XOpOWO COBNAZAET O B xayecTBe MaTepnrana MOJNCHHX HAKOHEUHUKOB M fnaHnE ON-

KpuBO# 2, NOXYYEHHOR MO ZAHHHM 8ZEI' TPHYECKOT'0 MOZENKPOBo= ne BHOpaHa MAUHMTHO~MAT'HAA CTaNbL THUNA B, * | | .
HH A, ' | _ ? OcrOBH&A KP¥BAA HAMATHAYABAHMA CTANH C A0CTATOYHOA 709~

CxoxumocTs npouecca NOCNGA0BATENBHEX NDPHCIUKGHUMY * | HOCTED &TNPOKCUMHDYETCH MOIMHOMOM #erneproﬂ ¢cTeneHw, Ha oc- .
00ecneYnBaeTCA AXA HAVANBHWX SHAYeRufl UBAYKUMR, 000TEBETCT- HOBe NDWMEGHEHWA METOAOB KOHTYPHHX TOKOB ¥ HbmrTOna ONX noay=

ByKOUX JOOHM TOUKAM RPHBOM pasuarsuuuBanus sarepuaxa B(H). 96H aNrOpUTM, QHANOI'WYHHE Bﬁpa:unﬁnh(13}.;;" i;
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