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DHOMWKA U YIIPAB/IEHUE

ITPOTHO3MPOBAHHUE YPOBHA }KU3HHU HACEJIEHUA
PECIIYBJ/IMKHU BAIIKOPTOCTAH

Banaenmuna Anamoaveena /IObBAHOBA
KaHOudam 3KOHOMUYECKUX HayK, 00YeHm

Hamanwvsi BaadumupoeHa TPOPHUMOBA

KaHoudam 3KOHOMUYECKUX HAYK, DOYyeHm

Bawkupckuli 2ocydapcmeeHHblll yHUgepcumem

BaxxHeHIIUM KpUTepueM olleHKHU 3P HeKTHUBHOCTH
roCylapCTBEHHOW M peruoHaJibHOW COLUAJIbHO-3KO-
HOMMUYECKOHN MOJIMTUKH SABJISETCSI YPOBEHDb )XMU3HU HaA-
ceJIeHUSl.

CyuecTByeT O6OJIbLIOE KOJHUYECTBO IOJAXOJOB K
omnpezieJIEHUI0 YPOBHS KU3HU HaceseHUs. Mbl 6yaeM
HUCXOAWUTb W3 TOr'o, YTO YPOBE€Hb XU3HHW — CTEIEeHb
YAOBJIETBOPEHUA MaTepHaJIbHbIX W AYXOBHBIX I10-
TpeOGHOCTEHN JI0Jel, AocTUraeMasi 3a CUeT CO3/aBa-
€MbIX 3KOHOMHWYECKUX U MaTepHaJIbHbIX yCJIOBPIfI nu
BO3MOXKHOCTEH, peasusyeMasi yepe3 MoTpebJeHUE U
omnpefesisieMasi Ipex/e BCero COOTHOLIEHHEM YPOBHSA
JIOX0ZI0B U CTOMMOCTH KU3HU

[ NpOorHO3MpOBaHUSA YPOBHA KU3HU HaceJle-
HUs Ha CpeJJHECPOYHYIO IePCIEKTUBY BOCIOAb3yeMCS
a,ElaHTHBHOP'I MOJ€eJIbI0 MMPOTHO3UPOBAHUA KaK HauU-
6oJiee ONTHMaJbHOU JAJiS AAHHOrO BUJA MPOrHO3a.
AnanTuBHble MeTOJbl NPOTHO3UPOBaHUA (Mojenu
3KCIIOHEeH MaJIBHOT O CI‘JIa)KI/IBaHI/IH) -3TO MeTO/JbI, KO-
TOpbI€e MO3BOJISIOT CTPOUTb CAMOKOPPEKTUPYIOLHECS

43000

SKOHOMHUKO-MaTeMaTU4eCcKHe MO/JeJI1, yYUThIBaKllue
pe3yJbTaT IMPOTHO3a, CAEJAaHHOTO Ha MpejblAylLieM
mare. [IporHos cTpouTca € y4eTOM yiKe MOJYYeHHBIX
pe3yJIbTaToB.

Hcnosb3ya ajanTHBHBIe METOABI NPOrHO3UpPOBA-
HUs, TOCTPOUM nporHo3 Ha 2016-2025 rogsl no mno-
KasaTeJIl0 CpeJiHeJylIeBbIX JeHeXHbIX JJOX0L0B Hace-
JIEHUS.

Ha puc. 1 npejpcraBiieHa gUHAMHUKa eXeMecdd-
HBIX JIeHEeXHBIX JO0XOJ0B HaceJleHUd B CpeJHeM Ha
Jlylly HaceJsieHUd 3a nepuof ¢ 2010 roga no 2015 rog,
Hcnosnb3ysa 3Ty faHHBbIe, IPOBeJieM BU3yaJIbHbIN aHa-
JIU3.

U3 pucyHnka 1 Mbl BUAUM HaJIM4Me TPEH/[a, BO3pac-
TaWILero co BpeMeHeM. MOXXHO NpPeAINoJIOKUTb, YTO
TpeH/ JUHeHHbIH. [locKo/NbKY aMIINTY/la BbIGPOCOB
He U3MeHAeTCd, MOXXHO FOBOPUTb O HaJMYUU af/JHU-
THUBHOM CE30HHOCTH.

[ pacyeTa NPOTHO3HBIX 3HAYeHUH UCIOJIb3yeM
aJi;MTUBHYIO IPOTHO3HYI0 MOJeb X0JbTa-YUHTepCa,
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JKOHOMMKA U ynpaBs/ieHue

KOTOpaH HUMeeT BU/J:
(1) X = ﬂt—l_ bt * T+ ft+1:—£ ’

rae ft+1—£ - aJlanTUpyeMbld aAJUTUBHBIA ce-
30HHBIN MapameTp.

[UsAX MapaMeTpPOB pacyeTa, HAWIYYIIUM SIBJISETCS ,
IOCKOJIBKY NpPU JAHHBIX 3HAYeHHUsIX Mbl UM€eM Hau-
MEHBIIYI0 CYMMY KBaJ[paTOB U HAUMEHbIINH CpeJHUI
KBaJpaT OTKJOHeHUs. TakuM o06pa3oM, JaHHbIe Mapa-
MeTpbI aflalTallU U SABJISIOTCS Haubojiee ONTUMAaJIbHbI-
MU 151 JAHHOW MOJIeJIH.

[To dopmysie 3 paccyMTaeM Haya/IbHble 3HAYEHUS:
_ 1637219x127020 - 66010575,7 x 2628
120x127020 — 2628

b = 120x66010575,7—-1637219x 2628

. ‘ =434,
120127020 - 2628

KoppeKTHpOBKY mapaMeTpOB MPOU3BOJST 110 CJie-
aywoled ¢popmyJie:

a, =y X (g — fip) + (1 —o¢g) X (a;_y + be_y) a,
by =%, X (@ — a;y) + (1 =) X by 4
fr =03 X (xp —ag) + (1 —03) X fry

=4136,7

rae o o

1 2773
HauanbHble 3HAaUYEHUS a, u bO onpeaesdrTCAd Ha 0C-

HOBE MeTO/la HAUMEHbIIUX KBaJPaTOB 10 CJIeIYI0LIUM
dopmynam:

f [ — [apaMeTpbl aJalTaluu

KoaddunmeHTbl ce30HHOCTU JaHHOM MoJenu
npeJicTaBJeHbI B Tabaule 1.

Ta6auna 1 - KoagdunueHTbl CE30HHOCTH

n n . n n AuBapb -7048,47
Z _'{.'I - Z I Z II e EZ t deBpasib -4350,94
=1 =1 =1 =1 MapT -3695,29
dy = 3 : Anpeus -1329,35
"o, " ’ Mai -2110,01
nx Z I — Zf Hions 659,01
f=l =l Urosb 1426,54
" " " (3) Asrycr 1420,10
) ) ] CeHTs6PD 1047,16
LS Z X xI— ZI: . Z L OKTAA6Pb 1970,8
h = -1 =1 f=1 Hos6pb 2825,95
¢ . a 32 2 Jlexa6ps 9184,51
y " y HcmouHuk: paccHumaHo C nomouwsbro npozpammbul
= Z I' - Z I Statistica
I=l fm=l

[Ipy mocTpoeHUU aJanTUBHBIX MoOJeJseld, O4YeHb
Ba)keH BBIOOp MapaMeTpoB ajanTanvd. C MOMOIbIO
nporpaMmMbl Statistica Mbl HaxoAWM ONTHMaJibHble

[ToncTaBiisisl U3BECTHBIE HaM JlaHHbIe, 0 popMyJie
(2) HaiieM afanTUpyeMbl napaMeTpsl a, b, A1 pac-
YyeTa MPOTHO3HbIX 3HAaYE€HUH Ha AHBapb 2010 - X4 mo
dopmyie (3). AHaJIOTUYHO Mbl pacCYUTbIBaeM

NpPOrHO3HbIe 3HayeHus no Aekabpb 2015 roga 1 Haxo-

3HA4YeHHs MapameTpoB. IIpM pasiMYHBIX KOMOMHA-  jyyv oTKJIOHEHHEe OT MMeIoIUXcs haKTHuecKuX JlaH-
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PucyHOK 2 - AjanTUBHAas MOAeJIb C JMHEHHBIM TPEHA0M U aAJUTUBHOU CE30HHOCTHIO
HcmouHuk: cocmag/ieHo agmopamu Ha 0CHO8e pac4emHbIX OAHHbIX, Npou38edeHHbIX 8 npozpamme Statistica
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JKOHOMMKA U yrnpaB/aeHue

HBIX, T.e. HAXO/AUM OLIMOKY MPOrHO3a MO CaeAyolen
dopmyie: N
Er = Xp — ¢,

[Tocne TOr'0, KaK Mbl BbIYHCJIUJIU TPOTHO3HbIE 3HA-
yeHUs Ha nepuoj c sgHBapsa 2010 roma mo jgexkabpb
2015 roja, 4To ABJISAETCS CIVIQXKEHHBIM PSA/LIOM, CTPOUM
nporuos Ha nepuoz ¢ 2016 roga nmo 2025 roz.

C nmoMoublo nporpaMmsl Statistica mocTpoum Mo-
JleJib C JIMHEUHBbIM TPEHJO0M U aJIUTUBHOMN CE30HHO-
CTbIO U cZesiaeM nporHo3 Ha 120 maros Bnepeg (10
JIeT), TOCKOJIbKY Y Hac IaHHbIE exXeMeCsYHbIe.

[Iporuos Ha 2016-2025 rogpl Mo cpeaHeayLIEeBbIM
JleHeXXHbIM JI0X0IaM HaceJIeHUs TPeICTABUM B TabJIH-
ne 2. [lo panHbIM TeppuTOpUaNBHOTO OpraHa rocygap-

THO3HOI'0 3HayeHust Ha 13% (2746,67 pyoseit). B dpes-
pavsie 0X0/ibl B CpeIHEM HA AYLIY HACEJIeHUs COCTABU-
au 24179,3 py6seis, yTo Ha 8,9% HUXKe NPOTrHO3HOTO
3HAYEHHUS.

C nmomoulb0 aZlaiTUBHONW MOJeN U ObLI MPOBeJeH
aHaJIU3 yPOBHS KU3HU HaceJIeHUs] perMoHa (Ha OCHO-
BaHUU MPOTHO3a YPOBHS CpPeJHEYIIEBbIX JIE€HEXHbIX
JI0X0/10B HaceJsieHus1). Vicxo/is U3 aHa/IM3a JJaHHbIX, Mbl
ClleJlaJIu BBIBOJ| O HAJMUUM TPEHJAA U aJIUTUBHOU
ce30HHOCTHU. [IpOrHO3HbIE 3HA4YEHUs, MOJIyYeHHbIe
B pe3yJibTaTe PacCyeToB, MPOBEJEHHbIX C MOMOIIbIO
MO/JieJIU C JUHEUHBIM TPEeH/JOM U aJJUTUBHOU CE30H-
HOCTbI0, TI0Ka3aJid, YTO MPOLEHT PaCXoX/jeHHus Mpo-
FHO3HBIX 3HAaYEeHUU ¢ GaKTUYECKUMHU IO JeHEXHbIM

Ta6auna 2 - [IporHo3Hble 3HaUEeHHUA JeHEXHbIX J0X0/J0B HaceJleHUs B CpeJHeM Ha Aylly HacejeHHs Ha 2016-

2025 rogpml, pyo.

2016 2017 r. 2018 r. 2019 2020
fAuBapb 23492,17 27236,27 30980,36 34724,45 38468,54
®eBpanb 26547,13 30291,22 34035,31 37779,40 41523,5
Mapt 27636,9 31380,99 35125,08 3869,18 42613,27
Anpesnp 30200,58 33944,67 37688,76 41432,86 45176,95
Mait 29716,37 33460,46 37204,55 40948,64 44692,73
Hionb 32770,26 36514,35 40258,44 44002,53 47746,62
Hionb 33913,47 37657,56 41401,65 45145,74 48889,84
Asrycr 34212,96 37957,05 41701,14 45445,74 49189,32
CeHTAGDPD 34104,32 37848,41 41592,5 45336,59 49080,68
OkTa6pb 35316,99 39061,08 42805,18 46549,27 50293,36
Hos6pp 36539,86 40283,96 44028,05 47772,14 51516,23
Jekabpb 43236,24 46980,34 50724,43 54468,52 58212,61

2021r. 2022 r. 2023 . 2024 r. 2025

fAuBapb 42212,64 45956,73 49700,82 5344491 57189,0
®eBpanb 45267,59 49011,68 52755,77 56499,86 60243,96
Mapt 46357,36 50101,45 53845,54 57589,64 61333,73
Amnpesib 48921,04 52665,13 56409,22 60153,32 63897,41
Mait 48436,83 52180,92 55925,01 59669,10 63413,19
HioHb 51490,72 55234,81 58978,9 62722,99 66467,09
Hronb 52633,93 56378,02 60122,11 63866,20 67610,30
Asrycr 52933,42 56677,51 60421,6 64165,69 67909,79
CeHTA6pb 52824,78 56568,87 60312,96 64057,05 67801,15
OKTA6GPD 54037,45 57781,54 61525,64 65269,73 69013,82
Hos6pp 55260,33 59004,42 62748,51 66492,6 70236,69
Jekabpb 61956,70 65700,82 69444,89 73188,98 76933,07

CTBEHHOU CTAaTUCTUKU 110 Pecniybyike bamkopTocTas,

AE€HEeXHble N0XO0Abl HaCe/JIeHWd B CpeJHeM Ha Aylly

HaceseHus1 B sHBape 2016 roga cocraBuau 20745,5
py6Jieit. PakTUYeCKUI TOKa3aTes b IHBaps HUXKeE MPo-

Jl0X0ZlaM B CpeJlHEM Ha [JyLIy HaceJeHUsl B stHBape
2016 rozma cocraBus 13% , B peBpaJsie 3TOro e rojaa
-89%.m
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JKOHOMMKA U ynpaBs/ieHue

COCTOAHME, IPOBJIEMbI U ITEPCIIEKTUBbI KOMMEPYECKOI'O KPEAUTA
B POCCUHA

Yaoba /lacnrosuu 3EHTAH

Mockosckutl puHaHco8o-rpudu1eckull yHugepcumem

AHHOmayusa. B daHHOU cmamve paccmompeHbl
0CO6EHHOCMU KOMMepueckozo Kpeduma, COCMOsIHUE,
npo6siemMbl U nepcneKkmugbl da/bHeliule2o0 Co8epuleH-
cmeogaHusl. [1a8HOll 0CO6eHHOCMbI0 S8/5emcsi mom
¢dakm, umo 3KOHOMUKA HYyHOAemcs 8 KOMMEPUECKOM
Kpedume, mak KaK OH 518451emcsi MOWHelwum uHcmpy-
MEHMOM KOHKYPEeHMHOU 60pbObl U MOdcem peuumbv
npo6./iemy CmuMyAupo8aHusi c6bima npodyKyuu Ha 8Hy-
mpeHHeM pblHKe.

Kawuesswle caoea: kpedum, 6aHk, 6aHkosckas desi-
mesbHOCMb, kKpedumosaHue, 3deMwuk, NPOCPOUEeHHAs
3a00/13C€HHOCMb.

Abstract. This article describes the features of a com-
mercial loan, state, problems and prospects of further
improvement. The main feature is the fact that the econ-
omy needs a commercial loan, since it is a powerful tool
for competition and can solve the problem of stimulation
of selling products in the domestic market.

Keywords: credit, Bank, banking, lending, borrower,
arrears.

AKTyaJbHOCTb JaHHOM TeMbl OOYCJOBJIEHA TEM,
YTO B PBIHOYHBIX OTHOIIEHHAX ocoboe MeCcTO 3aHH-
MaeT pasBUTHe NpeJNpUHUMATENbCTBA. TakXKe aKTy-
aJIBHOCTb ZJAHHOUW TeMbl 06YC/IOBJIeHA HeCTaOWUJIbHOU
3KOHOMHUYECKOW CUTyalHell B CTpaHe, a UMEHHO IO-
CTOSIHHBIM HapacTaHHWeM MPOCPOYEHHOM 3a/10/PKEHHO-
CTHU IO KpeanTaM, HEKOHTPOJIMPYEMbIM U3MEHEHHEM
CTOUMOCTH HaLlPIOHaJ'IbHOfI BaJIOThI, pP€3KUM POCTOM
NPOLEHTHBIX CTABOK IO KPpeAHUTaM IpeaoCTaB/IdAeMbIM
HOPUANYECKUM HU (l)I/IBI/I‘-IeCKI/IM JINLaM.

Tepmun KpeauT (s1aT. creditum 3aém ot s1aT. credere
JlOBEPSIThH) OOIECTBEHHblE OTHOLIEHWS, BO3HHUKAIO-
Ke Mex/y Cy6’beKTaMi 3KOHOMHYECKUX OTHOIIEHHU K
10 MOBOJAY ABWXKEHHUS CTOUMOCTHU. Tak, ['pakaaHckui
Konmekc PO [1] B ctaTbe 819 onpeiesisieT KpeauT yepes
KpeJUTHBIN AOTOBOP, e OAHK WU UHAsA KpeAUTHas
opra"usanusi (KpesuTop) 06A3yHTCHA MPENOCTABUTh
JleHeXKHble cpe/icTBa (KpeAUT) 3aeMILUKY B pa3Mepe U
Ha YCJIOBUSX, NPEAYCMOTPEHHBIX JOTOBOPOM, a 3a€M-
UK 00513yeTCs] BO3BPATHUTDb MOJYUYEHHYIO JeHEXHYIO
CyMMY U YIIJIATUTH [IPOLEHTHI HAa Hee.

B HacTosee BpeMs GaHKH JODKHBI GoJiee TIna-
TEeJIbHO MOJXOAUTH K GOpPMUPOBAHUIO CBOEH KpeJLUT-
HOH MOJIMTHKHU, B€b UMEHHO 'PaMOTHAA U IPaBUJIbBHO
BBICTPOEHHAsl KpeJuTHas MOJIMTHKA, Ga3upyloliascs
Ha 0COOEHHOCTSIX Pa3BUTHUSI KOHKPETHOro 6aHKa U

YCJIOBUAX BHELIHEH cpefbl, 06ecrnedyuBaeT 3KOHOMHU-
YeCKHUU POCT U pa3BUTHE KOMMEPYECKOTO GaHKa B CO-
BPEMEHHBIX YCJIOBUSIX.

MHorue 6aHKH CaMOCTOSATEIbHO GOPMHUPYIOT CBOIO
KpPEeJUTHYIO MOJUTHUKY, KOTOPasi COAEPKUT PSAA Npej-
MUCAaHUW U PYKOBOJCTB JEWUCTBUS [AJisl COTPYJHUKOB
6aHKa, CIeHaJU3UPYIOLUXCS Ha KPEJUTAX U He TOJIb-
KO Ha HUX. Heo6X0AMMO yYUTBIBATD, UTO CYLIECTBYET
OTpOMHasl pasHULA MeX/Ay KPpeAUTHOU MOJUTUKOHN U
o6ueit ¢ruHaHCOBOM MOJUTHKON GaHKa. [lepBas ycra-
HaBJINBAET TOJIBKO 06II1e MOMEHTbl UMEHHO KPeJuT-
HOW /1esITeJIbHOCTH OaHKa, a BTOpasi oNpesesseT Aes-
TeJIbHOCTb 6aHKa B 1jes1oM. [Ip1 9TOM, IpaKTUYECKH BCe
¢durHaHCOBbIE MPOLEAYPHI, IPOBOAHUMbBIE GAHKOM, OCY-
IECTBJISIIOTCS, ONUPAsiCh HA KPeAUTHYIO NMOJUTUKY. B
paMKax MpoOBOJUMOM KpeJUTHON MOJTUTUKHU GAHK IIPH-
HHUMaeT pelleHHEe O BbIZA4M KpeJrTa C MOMOLIbI0 CKO-
PUHIOBOM OLlEHKU aHKeTHBIX JaHHbIX. EcTecTBeHHO,
YTO GaHKHU MOJIy4alT NPUOBLIb OT 3THUX OIEpalUH.
KomMepyeckne 6aHKH MOJy4alOT A0XO0/], Ha3Ha4YasI BbI-
COKYI0 IIPOIIEHTHYI0 CTABKY M0 KpeAUTaM, YeM TO, YTO
OHU IJIATAT 10 Jleno3uTaM. B 60JIbIIMHCTBE Cay4YaeB
0GaHKHU MOJIy4alT JONOJHUTEJNbHBIN [J0X0J B Pe3yJib-
TaTe CBOMX IJIATEXHBIX YCJAYT MO NPEeJOCTABJIEHHUIO
KpeauToB. Cpein BApUAaHTOB MCHOJIb30BaHUS J€HEX-
HBIX CPE/ICTB, ONlepany 6aHKUPOB MO BblJa4ye Kpeu-
TOB WrpaeT Ba)KHYH POJIb B MPOIECCe pa3MeleHUuU
KpeauToB. KpeiUT NpHUBOAUT K 6€3BO3BPATHBIM IIOTE-
psiM 6aHKa B TeX ciaydasx, Korga ¢upMa-zaeMIIUK He
MOKeT BEPHYTb C MIPOLEHTAMH, CyMMYy, KOTOpasi GbLi1a
JlaHa KpeJWMTHOW opraHu3anued [2]. B fonosiHeHue K
NpeoCTaBJEHUI0 KPeJAUTOB, cyuecTByeT Gosee 300
BU/IOB OllepalUii, KOTOpble MOTYT GbITh BBINOJHEHBI
BankoM. /losis Majioro 6u3Heca B BaJIOBOM BHYTpPEH-
HeM npoaykTte (BBII) B coBpeMeHHOH 3KOHOMUKE Jj0-
cturaet 80%. B Poccuu no HeKOTOpPBIM OLleHKaM 3Ta
nudpa cocrapasieT npuMepHo 15%. [laHHbIN nokasa-
TeJIb OTJINYaeT 5KOHOMUKY Halled CTpaHbl OT 3KOHO-
MUKH Pa3BUTBIX CTPaH.

OfHako, MHOTHE [IeHEeXHO-KpeJUTHble HHCTpY-
MEHTbl COBPEMEHHBIX KOMMepYeCcKHX OaHKOB I03a-
MMCTBOBAHBI U3 OIbITA 3apy6eHbIX 6aHKOB. CHavaJs1a
Heo6x0AMMO CPOPMHUPOBATH IKOHOMHUKY MOA06GHYIO
TOM, YTO CYLIECTBYET B [PYTUX CTPAHAX, @ IOTOM MOX-
HO Gb1JIO GBI IPUMEHSATH C BICOKOH 3 PEeKTUBHOCTHIO,
MCII0JIb3YsI COBPEMEHHBIE KPEJJUTHO-J€eHEXKHbI€e phbIua-
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ru. B nponecce aToro ¢gopMupoBaHust 60JIbIIYIO0 POJIb
cMorJjia 6Bl CbIlpaTh U KpeJUTHO-ZeHexHas cdepa,
ec/ay 6bl OHa OblLIa IpeBpallieHa B OpyAue MPSIMOro
BO3/leMCTBUA IOCyAapCTBa Ha 3KOHOMUKY CTpaHbl. B
Poccuu MHoruve npeAnpusTHs A0 NMOBBILIEHUS Kypca
Josinapa CIIA 6panu KpeAUThI 3a py6exKoM, MOCKOJIb-
Ky NpOLleHTHasl CTaBKa OblJla HW)Xe N0 CPaBHEHMIO C
poccuiickoil. K ToMy ke 10pUJHYECKUM JIMLAM TPY.-
Hee NOJYYUTb KpeAuT, 4yeM (PU3NYeCKUM JHLaM B
poccuiickux 6aHKax. JTO 06ycaaBJIUBaeTCs TEM, YTO
6aHK HeceT 6oJiee CyllleCTBEHHbIE PUCKHU NIPU Bbljaue
KpeJuTa 0pUJUYECKUM JULaM, yeM QU3UYECKUM U,
[I03TOMY, HEOXOTHO M/IeT Ha KpeAuToBaHue. [losToMy
GaHKHU Y>KeCTo4yaloT TpeGoBaHHUS /51 MaJoro U Cpej-
Hero 6usHeca. K ¢akTopaM CHMXKAOIMUM BblJA4y Kpe-
JUTOB IOPUJMUYECKHUM JINILAM OTHOCATCS MaJbld CPOK
BeJleHUs1 Ou3Heca, OTCyTCTBUE TapaHTUH, Hajauyue
pasJIMYHBIX IP06JIEeM, OTCYTCTBUE [JOXOJ0B U HENpO-
3payHbIi GU3HEC.

Pucky penaroT Majblii GM3HeC MeHee NpPUBJEKa-
TeJIbHbIM /IJIs1 UHBECTULMHM B Hero npejicTaBUTesel
KpeJUTHOW CUCTEeMbl, IPU 3TOM BO3pacTaeT NoTpeo-
HOCTb B IIPMBJIEYEHUH JJONOJHUTENbHBIX PUHAHCOBBIX
pecypcoB B yca0BUsAX Kpusuca. OJHUM U3 HHCTPYMEH-
TOB IIJIATEXKeCIOCOOHOCTH B KPU3UCHON CUTYallud U
NOBbILIEHUs] KOHKYPEHTOCIOCOOHOCTH MeHePKMeHTa
MaJioro 6M3Heca, Npe/jlaraeM MClo/b30BaTh KOMMep-
yecKU# kpefUT. Tak, B KpPU3UCHBIX YCIOBUSAX 0COOEH-
HO Ba)KHa MNO3MTHBHAs POJIb KOMMepPYeCKOro KpeuTa
B CMsArYeHUe NpoO6JieMbl HelJjaTeXell B X03HUCTBEH-
HOM 060pOTe.

KoMMepueckuil KpeAUT sIBJIsIeTCA OJHOW U3 JIpeB-
HUX ¢opM KpesauTa. TeopeTHyeckass OCHOBA JJaHHOIO
KpeJuTa 3aJ10’)keHa B X031MCTBEHHOH [lesITeNbHOCTU
opraHusanuu. OH 3akJ/o4aeTcss B IpeJoCTaBJeHUU
npeJnpUATHAMU JPYyT APYTY 3aliMa, 3aeMIIMKaMU Bbl-
CTYyNalT IOpUAUYecKre Jdla U GU3MYeCcKHe JiMIa B
KauyecTBe UHAMBU/YaJbHbIX IpeANIPUHUMAaTe e,

KoMMepyeckuil KpeAUT U B HCTOPUYECKOM, U B
GYHKIMOHA/IbHOM IJIaHe BBICTYIlaeT IeHeTU4eCKOoH
OCHOBOU BCell KpeAUTHOW CUCTEMbl PBIHOYHOTO XO-
3aicTBa. Tak, KOMMepYecKUH KpeJUT - 3TO COBOKYII-
HOCTb OJJHOPOJHBIX 3KOHOMHYECKHUX OTHOLIEHUH,
NPU3BAaHHBbIX OOCJAYXMBaTb BOCIPOU3BOJCTBEHHYIO
chepy, U BBIXOJSAIIUX 32 PaMKHU TOJbKO KOMMepye-
CKMX B3aUMOOTHOLIEHUH NPOJABLIOB U MOKyNaTeseH.
KoMMepyeckuil KpeJUT HaNpsIMYl0 CBS3aH C IPOU3-
BOJCTBOM, TOPTOBJIeH, NOTpebieHHeM U NPOJBUXKe-
HHUEM Ha PbIHOK TOBapOB, PabOT U yCJYT.

CrefyeT nepevyucaUTh HECKOJbKO OCHOBHBIX OT/IM-
YU KOMMepUYecKoro KpeJuTa oT 6aHKOBCKOI'0 KpeJiU-
Ta:

- IpeJoCcTaB/JeHHe COOCTBEHHBIX aKTHBOB, a He
IIpYBJIEYEHHBIX CO CTOPOHBI KaK B CJyyae c 6aHKOM;

- KpOMe TOI'0 KOMMepYeCKUH KpeJUT MOXKeT Ipesio-
CTaBJISITbCS B He JleHeXXHOU popMe;

- Bbljlaya JJaHHOTO KpeJuTa He TpebyeT Ha/Iu4us
crielMaJbHON JIMLEH3UH, OCYLeCTBJISIEeTCS JObIMU
y4aCTHUKaMHU X031 CTBEHHBIX OTHOLIEHUH;

CyiiecTByeT HECKOJIbKO BH/I0B KOMMepUYeCKUX Kpe-
JUTOB:

1. BekcenbHbill kKpeauT. Cosio BeKcesb, 0653aTeb-
CTBO BeKceJsleJjaTesisl YIJIaTUTb BeKceJeJlep>KaTesto
onpe/ie/IeHHYI0 JIeHEeXXHYI0 CyMMY B YCTaHOBJIEHHble
CPOKHM, [0JITOBOEe MHUCbMEHHOe 00653aTeJbCTBO HJIH
NpHKa3 TpacCcaHTa TpaccaTy BbIIJIATUTb ONpeJeJeH-
HY0 CyMMYy TpeTbeMy JULy (YYaCTHUKY CJleJIKH) pe-
MUTEHTY.

2. JIU3UHT A,0/TOCPOYHAst apeH/ia MallMH U 06opy-
Jl0BaHMsl, TPAHCIOPTHBIX CPEJCTB, COOPYKEHUH Mpo-
M3BO/ICTBEHHOT' 0 Ha3HAYeHUs U JIp.

3. ®aKTOPUHT - CYTb JJAHHOW C/eJKH COCTOMUT B
npuobpeteHuu ¢akTop-pUpMON mMpaBa Ha B3bICKA-
HUe JI0JITOB C JI0/DKHUKOB KJMeHTa. KiveHTOM sABJA-
eTcs NpoJiaBel ToBapa, ApyruMH CJ0BaMU KpeauTop.
@dakTopuHr ¢pUpMa BhIIJIAYMBAET Jiep)KaTearo J0Jra
cyMMy, cocTasiswuy or 60 g0 90% oT npuduTar-
merocs nJatexa. KnmenT paktopuHr ¢upmel nosyda-
eT BO3MOXXHOCTb YCKOPUTb BO3BpPAT CPeJCTB, aHaJIOo-
rU4yHas M0 3KOHOMHUYEeCKOMYy HasHA4YeHMIO olepanus
HOCUT Ha3BaHUe [lepeyCcTyNKU paB TpeboBaHus [3].

4. ®opdelTUHT - pa3HOBUJHOCTb GAKTOPUHTA, TPHU
BHelIIHe 3KOHOMHUY€eCKOH e TeJTbHOCTH.

5. KoHcurnanus nepejavya ToBapa (KOHCHUTHATO-
pOM) Ha CKJaJ nocpefHUKY (KOHCUTHATOPY) AJi pe-
anusayui. [locpeJHUK NoJly4aeT TOBap Ha CkJaj, 6e3
OIJIaThl €ero CTOMMOCTH IOCTABIIUKY, HO 06s3yeTcs
peasn30BaTh €ro, JeHbr'd MOCTABIUKY NepeBOASATCS
no ¢akKTy cBeplleHUs ceaKH. /laHHas onepanus Tak
»Ke Ha3blBaeTCsl NoCpeHUYEeCKOMH.

6. OTKpPBITBIA CYET - OJJUH W3 PaclpoCTpaHEHHbIX
BUJIOB ollepalluil cpeju NpeAnpHHUMaTesNeld C AJU-
TeJIbHBIMU [1eJIOBBIMU CBAA3AMU. OpraHusanus mnpo-
JlaBel, opopMJIsieT Ha OpraHU3alMI0 IOKyaTe s CYeT,
JlJIs1 OTIIYCKa ToBapa 6e3 NnpeJBapUTeJbHOU (MU He-
Me/lJIeHHOH) onJaThl. [IoKynaTesb nojsy4aeT BO3MOX-
HOCTb OTCPOYKHM IJ1aTexa, 6e3 opopMyeHUs1 KpeJUuT-
HOTI'0 JJoroBopa.

Jlro6ass U3 Bbllle IepedyucJIeHHbIX BUJOB oOllepa-
UH HaMHOTO 6bicTpee B 0pOpMJIEHUH, U 0COGEHHO
B NPUHSATUM pellleHUuH 0 MOANHCAaHUU J0r0BOpa, YeM
6aHKOBCKUHM kpeJUT. OHAKO He peKOMeHJyeTcs OT-
Ka3blBaTbCs OT COTPYAHHUYeCTBa ¢ GaHKaMH, a Heob-
XOJMMO pacIIMPSTh BO3MOKHOCTH MaJsIoTO OGH3Heca,
npuBJedeHUs] GUHAHCOBBIX PECYpPCOB MO CpeJCTBaM
KOMMepYeCcKOro KpeJuTa, AJis CTabUJIbHOT0 OCYyIecT-
BJIEHUS [lesiTeJbHOCTU. Tak, paccMaTpuBaeMblil BUJ,
3aiiMa mnoBbimaeT 3QPEKTUBHOCTL OMEPATHBHOTO
ynpaBJIeHUsl.

3aMeTHM, YTO 3KCIePThl Npe/CKa3blBAIOT O HEMU-
HYeMOM yJI0OpOKaHUHU KpeAuTOB B KoHLe 2016 roga.
Takxke cHenuaJuCTbl NPOTHO3UPYIOT yBeJUYeHUe
WTOTOBOM CTOMMOCTH KpeJUTOB He TOJIbKO 3a CYeT
CTaBOK, HO U JIPYTUX BaXKHbIX TapaMeTPOB: BEJIUYHHBI
NepBOHAYaJbHbIX BJIOXXeHUH, 60Jiee )KeCTKOU oljeHKe
3aeMILMKOB, JO0OPOBOJIbHBIX BBIIJIAT U OTYHUCJEHUU
6aHKy-KpeauTopy. HecoMmHeHHO, 4YTO pa3Mep nepBo-
Haya/JbHbIX MHBECTULMHU (MIOTeKa, aBTOKPeAHUTHI)
OyZeT yBeJUYUBATbCA. ITO CHUXKAeT PUCKU KPeJUTO-
pa [4]. C 3To#1 e 1esibl0 TpebOBaHUSA K MOTEHIUAb-
HbIM 3aeMIMKaM NOBbIcATCA. KitoueBble posid npu
of06peHUN 3aliMa OyAyT UTrpaTh: TPYAOYCTPONCTBO
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YeJIOBEKA, POL0JLKUTENbHOCTD JesTeJbHOCTH Ha 110-
caenHeM MecTe paGoThl, BEJIUYMHA J10X0Ja, CIOCO6-
HOCTb IOJTBEPAUTH YPOBEHb 3apaboTKa, KpeAUTHAs
uctopus. PagymeeTcs, HU 0 KaKUX HENOTALIEHHBIX [0
KOHLA 3aiiMaX, MPOCPOYKax, HEBBINOJHEHHBIX BOBpe-
Msl 06513aTeJIbCTBAX PeYH 6bITh He MOXKeT. boJiee Toro,
3KCIepPThl MPOTHO3UPYIOT POCT KOJIMYECTBA OTKAa30B
6e3 00bsICHEHUS KpeJUTOpaMU KaKUX-IM60 MPUUUH.
TakuM 06pa3oM, HaBUCLIAsA CUTyalUs He 6JIaronpHUsT-
CTByeT 0opopMJIeHUIO 3aiiMOB.

Ucxoasa 13 BbILIEHU3JIOKEHHOT0, CTOUT OTMETHUTD,
YTO MOJIMTHKA KPEJUTOB KOMMEPYECKOro 6aHKa 6a3u-
pyeTcs Ha UCCIeJOBaHUHU LOCTUTHYTOrO0 YPOBHSA pas-
BUTHUS KpeJUTHBIX OTHOIIEHUH 6aHKa C KIMEHTAaMHU U
HallesieHa Ha UX YCOBEPIIEHCTBOBaHME U pa3BUTHe. B
XOJ/le UCCJIeJOBaHUs KpPeAUTHOU MOJUTUKU KOMMep-

yecKoro 0GaHKa cjeJyeT NPUHUMATb BO BHHUMaHUe
CTelleHb Pa3BUTHs 06I1ecTBa, GAHKOBCKOH CHCTEMBI
CTpaHbl U OIpejieieHHOro (6aHKa. B JaHHOM ciydae
KpeJUTHAs NOJHUTHKA PAaCCMaTPUBAETCS B LIMPOKOM
3HAYEHUH C MO3ULMH 6GaHKa KpeJUTOpa U 3aeMIIUKaA U
noJpa3yMeBaeT UCCe0BaHUE UCI0JIb30BaHHUS TOJIU-
TUKHU Ha MaKpO U MUKPO3KOHOMHYECKOM YPOBHE.

TakuM 06pa3oM, Ha COBpeMEHHOM 3Tare 3IKOHOMHUKA
HY>X/JJaeTCsl B KOMMEPYECKOM KpeJUTe, TaK KaK OH IB-
JIIeTCS MOILHEHIIUM HHCTPYMEHTOM KOHKYPEHTHOH
60pbOBI U MOXKET PELIUTb NPO6JIeMY CTUMYJIUPOBAHHUS
cObITa MPOAYKI MU Ha BHYTPEHHEM PbIHKE, 00€CIEeYUT
CO3JJaHHe NPOYHBIX TOPU30HTANbHBIX BHYTPUXO35H-
CTBEHHBIX CBsI3eH, aTh 6JarONpUATHYIO LLEHOBYIO CO-
CTaBJISIOLIYIO IIPU 3KCIIOPTE TOBApOB. W
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AHAJIA3 COCTOSIHUA BAHKOBCKO# CUCTEMbBI POCCHUH 3A IIECTD
MECALEB 2016 T'OJIA

Hamanawsa Cepeeesna JJPEBETHAK

IlepMmcKull HQYUOHAIbHLLI UCCA008aMEAbCKUL NOAUMEXHUYECKUll yHU8epcumem

[To3uTUBHBIM (GAKTOPOM Pa3BUTHUS OGAHKOBCKOTO
CEeKTOopa BBICTyMAeT JUHAMUKA U 06beM NpUOHLIN. B
YaCTHOCTH, LIeCTON Mecsl NoJps/ HabJroaeTcs mo-
JIO)KUTEJIbHbIN GUHAHCOBBINA pe3ysibTaT 6aHKOBCKOTO
CEeKTOopa, 4Yero He HabJAas0Ch ¢ Hadyana 2014 roza.
B nokpusucHom 2014 rogy cymMmapHass HpUOBLIb
0aHKOB B SIHBape-ulOHe cocTaBusa 451 Muinapga
py6Jsieli, 3a nepBble HiecTb MecseB 2015 roxa poc-
cuiickass 6aHKOBCKas cucTeMa 3apaboTasa Juilb 51
Musap/ pyosei. [pubblib poccUiicKOTO GaHKOB-
CKOTO CeKTOopa B UIOHE cOCTaBuJa 125 MUIIHAp/0B
py6Jsiel, npoTUB 68 MUIUAPA0B PyOiel MPUOBIIU B
Mae 2016 roga. B mesiom ¢ Hauyasia roja KpeJUTHbIe
opraHusanuu 3apabortasu 360 MUAIUAPAOB pyOIel
npu6bLIU. CTOUT OTMETHUTH, UYTO UIOHBCKUN pe3yJib-
TaT CTaJl PeKOPAHBIM IO 06beMy MOJy4eHHOM NpHu-
OBLIU /151 POCCUHMCKOr0 GAHKOBCKOTO CEKTOpPA 3a BCIO
IIOCTCOBETCKYIO HCTOPHUIO.

BTopo#i kBapTa/l Kak U epBOe MOJIYTO/iUe B LIeJIOM
BBIJJAJIMCh YAAQYHBIMU [IJII POCCUMCKON GAHKOBCKOU
cucTeMbl. Bce Tunbl 6aHKOB XapaKTepHU3UPOBAJIUCh
OPUPOCTOM [J1eM0o3UTOB GU3UYEeCKUX Jiull. BTopoi
kBapTasn 2016 roza npojeMOHCTPUPOBAJIO HEMNJIO-
XY JUHAMUKY AEeN03UTHOro noptodess Gpusndeckux
aun. /lemo3uThbl HaceJleHUsl B alpeJie -HIOHe yBe-
JUYUInch Ha 2,4% - 3To 543 Muiinapaa pyo6sien.
[ocynapcTBeHHblEe GaHKU CTaJd JHUJAEpaMHu MO JAUHa-
MUKe [IelIO3UTOB BO BTOPOM KBapTaJie, HeGOoJIbIIoH
NPUPOCT HAGJIIOAAJICS Uy YACTHBIX 6AHKOB. /leno3UThl
rocy/lapCTBeHHbIX 6AHKOB 3a alpeJib-UIOHb BbIPOCIU
Ha 3,4% npotus pocta Ha 2,6% u 0,6% y uHOCTpaH-
HbIX U YaCTHBIX GAHKOB COOTBeTCTBeHHO. ['oc6aHKHU
BBIUI'PBIBAIOT KOHKYPEHIHI0 Yy YaCTHBIX KpeauT-
HbIX OpTaHMU3alMH 3a cueT NOBbILIEHHOI0 BHUMAaHUs
BKJIa/IYMKOB K HaJIe?)KHOCTH GaHKOB Ha ¢oHe Macco-
BOTO OT3bIBA JIMIIEH3UM y YacTHbIX OaHKOB. Ha caii-
Te llenTpo6anka P® npexacTaBieHbl faHHble 0 546
6aHKaM, BK/JIIOYEHHBIX B CHCTEMY CTpaxOBaHUs BKJIa-
Jl0B, IPUBJIEKAIOIIUX CPeJICTBA HAcCeJeHUs U ONy6JIu-
KOBABIIUX CBOIO OTYETHOCTb. U3 mpejcTaB/ieHHbIX B
pelTUHIe 6aHKOB, COIVIAaCHO pe3yJibTaTaM Ucce/0Ba-
HUSI, HOMUHAJbHBIA 00bEM JENO3UTOB PU3IUUECKUX
JIML BOo BTopoM KBapTtasie 2016 roaa Beipoc y 335
6aHKOB. [Ipu 3TOM [0/ KpEeJUTHBIX OpTaHU3alUN C
MOJIOXKUTEJbHON IUHAMUKON 06beMa 1eno3UTOB u-
3MYeCKHUX JIML [0 UTOTaM BTOPOTO KBapTaJsa yBeJHU-
yusaach 10 61%. KonueHTpanus cpeicTB $pU3NIECKUX

JIUI, B GAaHKOBCKOM CEKTOpe BBbIPOCJa U3-3a BbICOKUX
TEMIIOB NpPUPOCTA JIe03UTOB KPYNHeHIUX GaHKOB,
YTO MPEUMYILeCTBEHHO CBfI3aHO C pe3y/bTaTOM Jie-
CATHU KPYMHENIUX 6AaHKOB, 06'beM BKJIaJJ0B KOTOPBIX
3a KBapTaJ BbIpoC Ha 4,2%. a B LleJIOM € HadaJla roja
Ha 1,5%. [Ipu aToM 06'beM [I€eNO3UTOB CTa KPYIHBIX
0aHKOB 3a KBapTaJ yBesnuuics Ha 3,2%.0aHako npu
3TOM B [1ePBOM I10JIyT'0JJUH, HECMOTPS Ha XOPOLIKii pe-
3yJIbTAT BTOPOro KBapTasa, 00'beM JeN03UTOB GU3U-
YecKUX Jul cokpaTuics Ha 0,7%.

B 1niesjom Hau6oJ1ee CUJIBHO HAa HOMUHAJIBHYIO IMHA-
MUKY [1e03UTOB GU3UYECKUX JIUL] B IEPBOM I10JIYTO-
JIMM 110 BJIUSJIO:

- YKpeIieHHe py6Jis U KaK c/le/iCTBHe OTpULlaTes b-
Hasl BaJIIOTHas MepeoLeHKa ; ( Aeno3uThl U3ndeCcKux
Jun, 6osiee yeM Ha 25% HOMUHHUPOBaHbI B MHOCTPaH-
HOH BaJIlOTe U, CUJIbHO NOJBepKeHbl BaJIIOTHOU 1epe-
OlleHKe);

- CHW)KeHMe NPOLEHTHbIX CTaBOK MO Jle03UTaM,
YTO MPUBEJIO K CHMXKEHHUIO CKJIOHHOCTHU K cOepeixe-
HUIO HaceJleHus;

- He6oJIbIIIOE yBeJMYeHHEe 3apabOTHBIX IJIAT B 3KO-
HOMUKe, YTO yJydlllaeT NMOTPeOGUTeNbCKUE HacTpoe-
HUS M COOTBETCTBEHHO CTUMYJIMPYET TPAThI.

CnenyeT 0kUJaTh B 3HAYUTEJNIbHOW CTENIEHU Orpa-
HUYeHUs MOTeHLHaJa pocTa noprdess JeNo3UTOB
¢dusnyeckux aul Bo BTopoM noayroauu 2016 roxa .
Ha fuHaMUKy CTaBOK IO Jieno3uTaM OyAyT HeraTHB-
HO BJIUSITH COCTOSIBLIEECs NOBBbILIEHHE HOPM pe3ep-
BUPOBaHUs, MOBbIIIEHHEM HOPM OTYUCIeHUH B oHJ,
ACB, cHWXXeHUe NPOLEHTHBIX CTABOK I10 JEeN03UTaM.

BaHKOBCKOe KpeJUTOBaHHE B HIOHE He CIIENINJIO
OXXUBJATBHCA. HOMHUHa/lbHOe KpeAUTOBAaHHE 3KOHO-
MHUKH B HUIOHe yMeHbIiuaoch Ha 0,3% (koprmopaTus-
HOoe KpeJuToBaHUe cHU3WJoch Ha 0,5%, po3HHYHOE
KpeauToBaHue Bbipocyo Ha 0,04%). TakuM o6pasom,
HOMMHAJIbHOE KPeIUTOBaHUE SKOHOMUKHU B UIOHE U B
11eJIOM C Hayasla ro/la XapakTepru30BaJIoCh JJOCTAaTOYHO
CUJIbHBIM CHMXeHHUeM. 3a SHBapb-UIOHb KpeJUTOBa-
HUe 3KOHOMHUKHU CHU3UJIUCH HAa 5% (kopmopaTUBHOE
KpeJUTOoBaHUe Ha 6,2%, a po3HUYHOe Ha 1%). 06 beM
aKTUBOB POCCUICKOr0 6aHKOBCKOTO CEKTOpA 3a UIOHb
cokparuiaca Ha 0,7%, a B mepBOM NOJIYTOAUU TeKy-
1lero rojia TOJIbKO JiBa Mecslia XapaKTepH30BaJMCh
HOMMHAJIbHBIM POCTOM 06beMa akKTUBOB. [Ipu aToMm
HOMMHaJIbHas JUHAMHUKa KpeIUTOBAHUS, KaK U JJUHa-
MHMKa aKTUBOB, CTaJjla «KepTBOW» OTpULLATEJbHON Ba-
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JIIOTHOY NepeolieHKU. AKTHBbBI 6AHKOBCKOTI'O CEKTOpa
3a MIOHb 6€e3 e yuyeTa OTpULlATEJbHOU BaJIOTHOMU Nepe-
oneHKHU Bbipocau Ha 0,2%. OgHaKo 3TO CTaj0 JIMIIb
BTOpbIM MecsleM B 2016 rofy, Korja peajbHbIN 06b-
eM aKTHUBOB 0GaHKOBCKOIO JIeMOHCTPHUpPOBaJ pocT (B
MapTe +1%). B nesom c HavyaJsa roja 06’beM aKTHBOB
poccuiickoro 6aHKOBCKOI'0 CeKTopa 6e3 yyeTa BaJloT-
HOU mepeoleHKH cHU3uJcd auiib Ha 0,1%, To ecThb B
peasibHOM BbIpaXK€HUHM aKTHUBbl OCTAJMCh NMpaKTH4e-
CKU Heu3MeHHbIMMU. [laccuBHas 6a3a B MIOHe XapaKTe-
pH30BaJIOCh NPUPOCTOM BKJIaZ0B PpU3NYECKHUX JIUL U
3HAUUTENbHBIM COKpallleHHWeM CpeJCTB KOpHIOpaTHB-
HBIX KJIMEHTOB. B yacTHOCTH, NPUPOCT BKJIaZ0B GU3U-
YeCKHUX JIML, B MIoHe cocTaBu 0,6% Npu 3TOM cpesicTBa
KOPIOPAaTUBHBIX KJIUEHTOB COKpaTUJIUCh Ha 2,6% .B
1|eJIOM C HavaJla rojia 1eno3uThl QU3NYECKHUX JIUL] B HO-
MHUHaJIbHOM BbIpaXkeHUU cokpaTuanck Ha 0,7%, Torga
KaK CpeJiCTBa KJIWEHTOB BbIpocau Ha 7,2%.

Ccyaubiit mopTdenb pocCUCKUX 6AHKOB B epPBOM
MOJIYTOJMH, XapaKTepHU30BaJCsd OTpULIATeJbHOU [AU-
HaMUKOH. CHMXXeHUe ccygHoro noptdesss B nepBoM
MOJIYTOJ MU YCKOPHUJIOCh OTHOCUTEIbHO aHAJIOTMYHOT0
nepuoja npouwioro roja. Tak 3a mectb Mecsuen 2016
rozia CCyAHbIN nopTdesb POCCUNCKUX 6AHKOB YMEHb-
wusca Ha 3,8%, npotuB -1,7% 3a AHBapb-UIOHb NIPO-
LI0ro roja. B abcosoTHBIX BeJIMUMHAX 06beM CCY/A-
Horo noptdesiss B pOCCUIHCKON 6GaHKOBCKOM cucTteMe
B IIEPBOM IOJIYT'OJMH COKPATUJICA Ha 2,2 TPUJJIMOHA
py6Jiell Torja Kak B IPOIIJOM roJly 3a IHBapb-UIOHb
cHUxKeHue coctaBuso 0,9 TpuinuoHa pybseid. TeMmbl
CHUXXeHUs o6beMa ccyfHOro noptdesiss poCcCUNCKUX
6aHKOB BO BTOPOM KBapTaJle TeKyIlero roja siBJjs-
I0TCS1 BTOPBIM XYAIIUM KBapTaJbHbIM pe3y/JbTaTOM
3a rnocJjiefiHUe 6 JleT U PEKOPJHBIMHU 3a BCe BpeMs Co-
BpeMeHHOH Poccuu. /luHaMuKa ccygHoro noptdess B
MepBOM NOJIYTOJJUU ONpeJiessaach JBYMs GaKTOpaMHu:
COKpallleHHe KpeAUTHONW aKTUBHOCTH KaK B OTCYT-
CTBUM KaueCTBEHHbBIX 3aeMILUKOB, TaK U3-3a BbICOKUX
MPOLEHTHBIX CTAaBOK; 3HAYMTEJbHON BaJIOTHOH Iepe-
OLeHKOH M3-3a yKpeIlJeHHUs pyo6Jis.

B nesioM ¢ HavyaJa rofila po3HUYHOe KpeJUTOBaHUe
COKpaTu/och Ha 1%,0lHaKo B allpeJsie-UlOHe OTMeya-
eTcsl 3aMeTHBIN POCT BbIJJAYM HOBBIX PO3HUYHBIX Kpe-
JUTOB. B yacTHOCTH, 06'bEM BbIJaHHBIX B Mae KpeJu-
TOB HaceJIeHHI0 6b11 Ha 29% Bbllle, yeM B Mae 2015
roza (3a ssHBapb-UIOHb pocT cocTaBua 33%). [Ipu on-
TUMUCTUYECKOM ClLieHapUu 00'beM PO3HHUYHOrO Kpe-
JUTHOro noptdesisi IO UTOraM BTOPOTO MOJYTOAUS
2016 rosa MoxeT BbIpacTu Ha 3-6%.

KopnopaTruBHOe KpeAuTOBaHHMe BO BTOPOM KBap-
TaJle, B OTJIMYMe OT PO3HUYHOTO, XapaKTepHU30BaJI0Ch
cHWxeHueM. [lo MTOraM BTOpOro KBapTaja 06beM
KOpPNOPaTUBHOTO CCYAHOTO MopTdessa CHU3UJICA Ha
3,5% wau Ha 1,1 TpuasmoH py6JeH, a 3a AHBapb-UIOHb
006'beM KOPIIOPATUBHOTO CCY/JHOTO NMOpTdesisi, CHU3UI-
cs1 Ha 6,2%. [Ipu sTOM 6oJie ABYX TpeTel CHUXKEHU:
00'bsICHSIETCS OTPHULIATEJbHON BaJIIOTHOM INepeoleH-
ko (6osiee 34% KOPHIOPATUBHOTO CCYyJHOTO MopTde-
Ji1 HOMMHUPOBAHO B BaJl0Te), a 6e3 y4yeTa NepeolieH-
KM KOpIOpaTHUBHBIN nopTdesb 3a NepBoe NOJyrofue
cHusuIcs Ha 1,9%. PeanbHas JMHaMKUKa KOpIOpaTUB-

HOro ccyAaHoro noptdesss sABJsAeTCsS CJleACTBUEM He-
BbICOKOW MHBECTHUILMOHHOW aKTMBHOCTbIO KOMIAHUH,
a TaKXe y>KeCTOueHHs TpeGOBaHUM CO CTOPOHBI pery-
JIITOpa B OTHOIIEHWU KayecTBa 3aeMIIMKOB Y POCCUH-
CKUX 6aHKOB.

Mex6aHKOBCKHe KpeAUTbl BO BTOpPOM KBapTaJie
XapaKTepu30BaJMCb HauOOJIBLIMM CHHUXXEHUEM Cpe-
[U BCeX BUJOB KpeJUTOBaHMUsA - 3a alpesb-HIOHb
MeX0aHKOBCKOe KpeJUTOBaHHEe YyMEeHbUIUJOCh Ha
5,4%. Ilpu aTOM B IepBOM INOJYyroJUu HabJ0JaeTcs
3HAUUTEJbHBIN POCT MeXX6aHKOBCKOT0 KpeIUTOBAHUSA
6aHKOB-pe3U/IeHTOB, TOTla KaK KpeJUTOBaHUe Hepe-
3U/IEHTOB NPOJIeMOHCTPHUPOBAJIO 3HAYUTENbHOE CHU-
»)KeHUe; 06beM BaJIOTHBIX MeXOaHKOBCKUX KpPeJUTOB
6aHKaM-pe3u/ieHTaM B NepBOM IOJIYyTOAHUU BbIPOC Ha
20,5%, a py6seBbix - Ha 15,3%, Toraa Kak KpeauTo-
BaHUe Hepe3U/IeHTOB B BaJIIOTe COKPATHUJIOCh Cpa3y Ha
37,3%.

BTtopoit kBaptan 2016 roja xapaKTepHU30BaJCs
pOCTOM 1011 GAHKOB C MOJIOXKUTEJNbHBIMU TeMIIaMU
pocTa ccygHoro noptdesis nocje JOKaJbHOIO MHUHU-
MyMa IOCJeIHUX JleT 10 UTOoraM NepBOoro KapTaJa.
[Ipn 3ToM [0/ GAaHKOB C IOJIOKUTEJbHOW JUHAMU-
KoM ccyaHoro noptdesss BO BTOPOM KBapTaJse yBe-
anauiack 1o 50%, Torga Kak B IepBOM KBapTaJle Ha
6aHKH C pOCTOM KpPeJUTHOTO NopTdeJsist NPpUXoAUI0Ch
nopsizaka 45%, Ho ocTaeTcsl Ha HEBBICOKOM YPOBHE OT-
HOCHUTEJIbHO pe3y/bTaTOB NPOILJIbIX JeT. HecMoTps Ha
3HAUUTEJbHYIO [10J110 6aHKOB C OTPULATeNbHOMN JUHa-
MUKOH ccygHoro noptdess cpefu KpynHeHmnx 6aH-
KOB 10 UTOTaM BTOPOI'0 KBapTaJa HabJroaeTcs: pocT
KOHIIeHTpaluy KpeJUTHOro nopTdesis B pOCCUUCKON
6aHKOBCKOM CUCTeMe.

Be3s yuyeTa Ba/JlOTHON IepeoleHKH COBOKYyIHbIe
KpeAUThl 3KOHOMHUKe B HIOHe BbIpocau Ha 0,4% (-1,6%
C HayaJla rofia) B TOM 4HCJie KOpIOpaTUBHOE KpeJu-
TOBaHMUe 3a UIOHb BbIpocao Ha 0,5% (-1,9% 3a sH-
Bapb-HUIOHb), TOT/|A KaK PO3HUYHOEe KpeJJUTOBaHUe 6e3
ydyeTa BaJIIOTHOHN NepeoleHKU MPOJEeMOHCTPUPOBAJIO
poct Ha 0,1% .

[lepe/IOMHBI MOMEHT B HOMHUHAJbHOW JJMHAMUKe
CCyZiHOTO nopTdesiss KpeJUTHbIX OpraHu3alui MoXeT
HacTYNUTb B GaMmxalue BpeMs. [Ipu aToM nepcnek-
THBA pPOCTAa KOPNOPATUBHOrO CCyJHOro noptdes
BBITJIAZAT HECKOJIbKO JIydllle, MOKHO 0XHJIJaThb aKTH-
BU3aLlMU KpeJUTOBAHUS peaslbHOr0 CeKTOpa 3KOHO-
MUKU. BakHyl0 NOAJepKKY KpeJUTOBAaHHUIO peasib-
HOTI'0 CeKTOopa MO)XeT OKa3aTb peajid3alys YCJIOBUH
NporpaMMbl JoKanuTaausauun nocpencrtsam ACB.
Bo BTOpoM mosyroguu 2016 roja ccyaHbli noptdesb
KpeJUTHbIX OpTaHMU3alMi, BEpOATHO MOKaXKeT OoJee
CUJIbHBIHA PpOCT Ha GOHEe CHUKEeHHUS CTAaBOK B 3KOHOMHU-
Ke, HOMUHaJIbHble TeMIIbl POCTA KPeJAUTOB 3KOHOMH-
Ke MOTYT ObITh Ha ypoBHe 2,5-4% B KBapTaJl.

Pekop/iHO HU3KHM 110 MepKaM I10C/Ie/JHET0 BpeMeHHU
CTaJl IPUPOCT 06'beMa MPOCPOYEHHOH 3310/ PKEHHOCTH
BO BTOPOM KBapTaJie. B yacTHocTH, 06'beM INpocpo-
YeHHOU 3a/]0/KEHHOCTU B POCCUMCKON GaHKOBCKOU
cUCTeMe BO BTOPOM KBapTaJle TeKyIlero roja yBeJu-
yusics Ha 1% wiu Ha 32 Mu/IMap/a, Torja Kak B 1ep-
BOM KBapTaJie pocT cocTaBuJ 2,5% (170 muaninapzon
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py6seit). [IpupocT nmpocpoyeHHOU 3a0/3KEHHOCTH 3a
anpeJsib-UI0Hb CTaJl MUHUMAJIbHBIM 32 MOCJeHUE Jie-
CATb KBapTaJioB. [[py 3TOM M3-3a 3HAYUTEJbHOTO CHU-
»KeHUs1 00 bEMOB CCYZHOT'0 MOPTdeJis 10151 IPOCPOUKHU
B KpeJJuTHOM nopTderie Bbipocsa Ha 0,15 mpoueHTHO-
ro nyHkTa 0 5,7% Ha 1 utonsa 2016 roja. PekopaHblit
YPOBEHb MPOCPOYKH JI0 3TOTO 6bLJI 3aPUKCUPOBAH HA
1 uronsa 2010 roza - 5,6%. B uesnom poct gosu npo-
CpOYEeHHOM HabJII0[aeTcs ecTOW KBapTaJs MoApsJ, U
3a 3TOT MePHUOo/, OHA BbIPOC/A MOYTH B MOJITOpA pasa.
YpoBeHb IPOCPOYKU MOXKET BIJIOTHYIO IPUOIU3UTHCS
K oTMeTKe B 6%, 0/lHAaKO 3aKpeNUThCS eMY He y1acTcs
Y K KOHILy TO/ia Z10Jis1 IPOCPOYEHHOM 33/10/2KEHHOCTH,
BepoOsiTHee Bcero, 6yeT B npejenax 5,7-5,8%.

TakuM 06pa3oM, HeCMOTpPsI Ha HEKOTOpble Hera-

TUBHbIE TEHJEHIMH, HabJ/I0AaBIIMEeCS B 6aHKOBCKOU
cucteMe Poccuu B 2014- 2015 rogax, cucreMa ocTta-
eTCsl IOCTaTOYHO CTaGUJIbHOM U JlaeT BUAMMBIE T10JI0-
JKUTeJIbHble Pe3yabTaThl . biKM3Kasa K HyJI0 JUHAMU-
Ka peaJibHbIX aKTUBOB, a TaK)Xe MepCHeKTHUBbI poCcTa
KpeJUTOBaHUS U3-3a CHUXKEHUSI CTABOK HACTPAUBAIOT
Ha NO3WUTUBHBIA Jsaj. KpusucHble 06CTOSATENbCTBA
noTpe6oBaJu aKTHUBHBIX JIeHCTBUNA KaK CO CTOPOHBI
COOGCTBEHHO GAHKOBCKHUX yUpEXAEHUH, TaK U rocygap-
CTBEHHBIX PEryjsiTOPOB, OCHOBHBIM U3 KOTOPBIX fIB-
asietcsa LlenTpanbHblil Bank Pocculickoit @egepanum.
COOTBETCTBEHHO, B I[eJI0M, pa3BUTHE OAHKOBCKOHU
CHUCTeMbl CTPaHbl MPOUCXOAUJIO IOCPEACTBOM IIO-
HCKa COOTBETCTBYIOIIUX OTBETOB Ha KpU3HCHBIE
SBJIEHUS. B
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MOJEJIN TAPU®POOBPA30OBAHNUA HEHTPAJIN30BAHHOTO
TEIIVIOCHAB’KEHU A

Buxkmopus Hukoaaeena CHHE/IbHUKOBA

acnupaHum Kaghedpbsl «IKOHOMUKA npednpusimusi U npednpuHUMamenbckoll desmeabHOCMu
Bbaiikaabckuli 2ocydapcmeeHHblll yHU8epcumem

AHHomayus. IlpedaodxceHbl Ho8ble Modeau ma-
pugoobpazosaHusi 044 HaceseHusl U 0A51 NPOYUX NoO-
mpebumeuieli 8 cucmeme YeHmpaau308aHHO20 Men/o-
cHaboiceHus. /JlaHvl onpedesnenuss mapuga, mapugpHoll
noAuMuKu.

Kawuesswlie caosa: mapug;, mapugdHaa noaumuka;
men.108as 3Hepausl; omonJieHue.

Tapu - 3TO AeHexxHas eMHUIIA B HIDKHeH WTanuu
«BO BpeMeHa HOpMaHHOB, paBHa 1 p. 13 K.; no3jHee B
Cunuauu cepebpsiHas MOHETA, COCTaBJIAIIAsA AyKaTa
(paBHa 16 kom.)». Tapuda - 3TO «ropoj, B UCNIaHCKOU
npoBuHLMM Kazuc y toxxHOro nofHoxbs Cuepa ze ja
Jlyna (784 m.) npu 'ubpantapckoM npoJirMBe». B ropo-
Jle «peBHUE CTeHbI U GalllHU, MaBPCKOE YKpeINJeHue,
pasBejieHUe alleJIbCUHOB, JIOBJS aHYOYyCOB M TYHIa,
nopt, xkuteseit 13206 (1887r.)» [9]. OT aToro ropoza
IPOU30IIJIO CJOBO «Tapu», MepBOHAYaJbHO yIOTpe-
6/1J10Cb KaK TaMOXXeHHBIH cO60p BBHUJY TOrO, YTO B
3TOM ropozie apabel Bo BpeMs BJjajblyecTBa B Hcna-
HHUU B3UMaJU CO0PBI C NPUXOAALIUX CYZ,0B 10 0COOBIM
pacueTHbIM TabsauuaM [10]. Tapud - BesnuyruHa, cTaBKa
JleHeXKHOW OIJIaThl yCJAyTH, NpeJoCTaBAsgeMON Ipax-
JlaHaM U NpeANpUATHSAM CO CTOPOHBI TOCYAApCTBa,
KOMMepYeCcKUX OpraHusalnui, koMmnaHuu, ¢upm; pas-
HOBU/JHOCTb I'OCY/JapCTBEHHBIX MJIaHOBBIX IieH. Tapud
Hay4HbIH - TapudHas cUcTeMa, KoTopas npecaesyeT
He JKOHOMHYECKHe, a MOJUTHUYeCKHe Leau (HalMo-
HaJ/IbHasl He3aBUCUMOCTb UJIM 060POHOCIOCOOHOCTD)
Opy MUHUMaJbHBIX U3JepxkKKax AJs obuiecta [10].
Tapud - 3TO cucTtema cTaBOK, onpefesoluias NaaTy
3a pasJiMuHble NPOU3BOJACTBEHHble U HENPOU3BOJ-
CTBEHHbIe YC/IYTH, IpefocTaBjsieMble NPeJNPUATHAM
v HacesieHU1o [11]. Tapudsl B chepe TensiocHabKeHUs
- CUCTeMa LieHOBBIX CTaBOK, 10 KOTOPBIM OCYIeCTBJIsA-
IOTCSl pacyeThbl 3a TEMJIOBYH 3Hepruio (MOLIHOCTH),
TeIJIOHOCHTeJb U 3a YCJIYyrd MO Nepesade TeNJOBOU
3Hepruy, TenjoHocuTens [3].

[To MHeHHUIO aBTOpa, cOa/laHCUPOBaHHAasA TapupHas
MOJIMTHUKA — 3TO OaJIaHC OTHOILIEHUH MeXxy rocyjap-
CTBOM, O0OIlECTBOM M XO3AWCTBEHHBIMHU CyObeKTaMHU
1o Bonpocy GopMUpOBaHUA Lieslel, IPUHIUIIOB, METO-
Jl0B U MEeXaHNW3MOB peryJupoBaHus TapupoB A no-
BbIIIEHUS IHEPTeTUYECKON U 9KOHOMUYeCcKoH addek-
THUBHOCTH XO3SHCTBYIOIIUX CyO'beKTOB, 00ecrneyeHus
MHTepecoB rocyfapcrsa U obuiectBa. MHTepeckl Xo-
3AMCTBYIOIIUX CYObeKTOB: MOBBIIIEHWE JHepreTHde-

CKOM U 9KOHOMUYECKOH 3PEeKTUBHOCTH JlesITeAbHO-
cTU. MHTepechl rocyfapcTBa Ha ypoOBHE CTPaHbI — 3TO
obecreyeHue dIHEPreTUYeCKON U IKOJIOTUYEeCKON 6e3-
ONAaCHOCTH, OroKeTHOU 3dPeKTUBHOCTU. UHTEepechI
o0lecTBa 3aKJIYAIOTCA B MOBbILIEHUM KadyecTBa U
YPOBHA KU3HU HaceJsleHHUs, 3a60Ta 06 3KOJOTUH A
)KU3HU OYAYIIUX MOKOJIeHUH (B TOM 4HUCJe CHHXe-
HUe BbIOPOCOB B OKpY’Kalollylo cpefy), a B CUCTeMe
LIeHTPaJIM30BaHHOTO TeIJIOCHA0XKeHUA BbIpaxkaeTcs
B IOBBILUIEHUH TeMNJOBOro KoMpopTa NnoTpebuTess.
HanuonanbubeiM ctangaptom I'OCT P 56501-2015 yc-
Jlyra coZiep>aHHusl CUCTeMbl TeIJIOCHAOXeHUs BKJIIO-
YyaeT cjejylollle 3JIeMeHThI: TeKyllee CoJep>KaHue
CUCTEeMBbI TeNJIOCHA0XKeHHUs, TeKyLIU PEeMOHT, Kallu-
TaJbHbIA peMOHT. OKa3aHHe 3TOW YCAYTH  JOJHKHO
obecrneuyuBaTh 6e3omacHyo U 9GPeKTUBHYIO 3KCILIY-
aTalMI0 CUCTeMbl TelNJIOCHA0XeHUs M NOoTpeb/eHUs
KaueCTBEHHON KOMMYHaJIbHOW yCJyTd OTOIJIEHUS U
ropsiyero BoJ0CHa0XeHus.

Cpok cayx06bl OTONUTEJbHBIX IPUOOPOB U 060pY-
JlOBaHUSl COCTaBJsleT He MeHee 15 JeT, Tpy6onpoBo-
JlOB — He MeHee 25 JIeT JJisl KUJIbIX, 00leCTBEHHBIX,
a/IMMHUCTPAaTUBHO-OBITOBBIX WU TNPOU3BOJCTBEHHBIX
3faHUi [7]. PernoHasbHble HporpaMMbl MO Kamu-
TaJIbHOMY PEMOHTY MHOTOKBAapTHUPHBIX JOMOB pac-
cyrTaHbl Ha 30 JieT. BHyTpUgOMOBasa cucteMa TeIJo-
CHabXeHUs BKJIOYaeT COBOKYITHOCTb TPyOONPOBO/IOB,
YCTPOMCTB, annapaTypbl U 060PYAOBaHUs, TEXHOJIO-
THYEeCKU COeJIMHEHHBIX MEeX/JAy CO00M U C TemJoBOU
ceTblo, 0becrneyuBalOLIUX IPUEM, YUeT, PeryJupoBKY,
TpaHcpopMal o, nepeiadyy KOMMYHaJbHOTO pecypca
B MeCTa HelloCpe/,CTBEHHOI0 NOTpe6JIeHUsI B CUCTeMe
OTOIJIEHUS], TOPSIYero BOLOCHA0XKEeHUs, a TaKKe BO3-
BpaT HCNOJIb30BAaHHOI'0O KOMMYHaJ/IbHOTO pecypcal4].
BHyTpHI0MOBBIE CUCTEMBI UHXXEHEPHO-TEXHUYECKOT 0
obecrnieyeHUs] — KOMIIJIEKC TEXHOJIOTMYECKHU CBA3aH-
HbIX MEX/Jy CO60M KOHCTPYKILMH, 371eMEHTOB, CUCTEM,
3HEeproNpUHUMANIUX U UHBIX YCTPONCTB, KabeJbHbIX
JIMHU, IPOBOJOB, TPyOONPOBOOB, IPUOGOPOB U Jpy-
roro o60pyZ0BaHuA AJs1 o6ecrnedyeHusi KOMPOPTHBIX U
6e30MaCHbIX YCJOBUH MPOXKUBAHUA B MHOTOKBapTHUP-
HOM JioMe [6]. [loaToMy BHYTPUJOMOBBIM CHCTEMaM
VMH)XeHepHO-TeXHUYeCcKoro obecrneyeHus: HEOOX0AUMO
yZensTb 0c060e BHUMaHUe, B TO YMCJe MpH MOATO-
TOBKe K OTONUTeJbHOMY Iepuofy. CpouHble U 6e30T-
JlaraTeJIbHble MEPONPUATHUS HEBO3MOXHO BBIIIOJIHUTD
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JKOHOMMKA U yrnpaB/aeHue

yepes npojonkuTesabHoe BpeMs (10-30 Jiet). Kpome
TOTO, OTJIMYUTETBbHON 0COGEHHOCTbIO YCJAYTH N0 0TO-
IIJIEHUIO OT PYTUX YCJAYT sIBJsIeTCS BO3BpAT UCIMOJIb-
30BaHHOTO TENJIOHOCUTeEJIs, OT IapaMeTPOB KOTOPOTO
3aBUCAT Pacxo/ibl Ha UCTOUYHHUKE TENJI0OBOM 3HEPTHH.

[To MHeHUI0 aBTOpa, Pacxo/bl 0 TeKYIEeMY COAep-
’)KaHUI0, TEKylleMy W KalHUTaJbHOMY PEMOHTY BHY-
TPUJOMOBOM CHUCTEMbl TeNJOCHAGXKeHUs], OTOIJIeHUs
Y ropsiuero BoJJ0CHa6XKeHUsI HY>KHO BKJIIOUUTb B YCIY-
I'y 110 COZlep>KaHHUI0 BHYTPULOMOBOM CUCTEMBI TeIJIO-
CHabXeHMUs1, UCKJIOYMB UX U3 CIeJYIIHUX cTaTel: co-
Jlep>)kaHre U TeKYLMH peMOHT, KaluTalbHbIA PEMOHT
o6L1ero MMylecTBa MHOTOKBapTUPHOTO JoMa (pu-
cyHok 1). Tapud Ha AaHHYIO YCAYTY YCTaHABJIMBAETCS
Ha 06111eM cOO6paHUU COBCTBEHHUKOB MHOTOKBApTHP-
Horo foMa. Heo6xo M KOHTpPOJIb HaJ, BbIIIOJTHEHUEM
paboT 1o BHYTPHUAOMOBOM CUCTEME TeNJI0CHAGKEeHUS
CO CTOPOHBI NTOTpebuTe e, KOTOPBIN J0JXKEH 3aBep-
IIaThCA €eXXeMeCAYHO INOJNUCAaHUEM aKTa NPUEMKHU
OKa3aHHBIX yCJAYT O COJEepP>KaHWI0 BHYTPHUJOMOBOU
CUCTeMbI TeNJOCHA6GXeHUsI UCIIOJHUTENEM YCAYyTH U
npeJjicTaBuTe/eM COGCTBEHHHMKOB MHOTOKBapTUPHO-
ro Jjoma.

[I1aHMpyeMble KaUTaAbHbIN U TEKYIUH PeMOHTbI
JLOJDKHBI COTJIACOBBIBATbCA Ha 061 eM COOpaHUX MHO-
TrOKBapTHUPHOIO JloMa € 06513aTeJIbHbIM PACCMOTPEHU-

eM JIOKaJIbHO-CMeTHOT'0 pacyeTa Ha JlaHHble paboThl.
Bo3MoXHO, /11 BBINOJHEHUS] MEPONPUATHH 1O pea-
JIU3aliU1 3Heproc6epexkeHUsl U NMOBBIIIEHUIO 3Hepre-
TH4YeCcKoN 3¢ PeKTHUBHOCTH MHOIOKBAPTHPHOTO ZjoMa
Heo6Xx0oAMMbI 6y1yT GUHAHCOBbIE CPEJCTBA, HO BOIIPO-
cbl COQMHAHCUPOBAHUS TaKXe JOJHKHBI pellaThCcs Ha
06111eM COOpaHUU COOGCTBEHHUKOB MHOTOKBAapTUPHO-
ro goma. B coorBeTcTBHM C [lepeuHeM MeponpUATHH
JIJ1s1 MHOTOKBapTUPHOTO joMa JJis peaju3al Uy sHep-
rocbepexeHHs U NMOBbILIEHUS 3HePTo3PPEeKTUBHOCTH
WCII0JIb30BAaHUsl dHEPreTUYeCKUX PecypcoB, yTBepPX-
JleHHbIM NPUKa30M MUHUCTEPCTBOM PervoHabHOrO
pasButusa Poccuiickoit @enepauuu ot 02.09.2010 Ne
394, OCHOBHBIM HCTOYHHUKOM (GUHAHCHUPOBAHUS OC-
HOBHBIX U JI0NOJIHUTEJIbHBIX MEPONPUATHUH 1O CHUCTe-
Me OTOIJIEHUsl 00Ilero UMyllecTBa MHOTOKBapTHP-
HOT'0 JloMa sIBJIsIeTCsl IJIaTa 3a coZlepKaHUe U PEMOHT
)ujioro nomenieHus. CTpyktypa TtapudoB (1eH) Ha
TeIJIOBYI0 3HepTUio OblJa COCTaBJieHa Ha OCHOBa-
HuH 1.0. 2.1.-2.3. ctatbu 8 defepasbHOrO 3aKOHA OT
27.07.2010 r. N2 190-®3 «O TensiocHaGKeHUU» (pUCY-
Hok 1). PerynupyeMblM ocTaHeTcss Tapud s Hace-
JIeHUs ¥ IpUpaBHEHHBIX K HEMY KaTeropusiM NoTpe-
outeneit. C gatel, onpejeneHHol [IpaBUTENbCTBOM
Poccuiickoit @enepanuy, 1jeHbl He MOAJIEXKAT peryJsiu-
PpOBaHUIO A4 MOTpebuTesied (ec/Ju UCTOUYHUK TeIlIo-

CrpyeTypa Tapngos (HEH) HA TENI0BVE JHEProm

AaA noTpelaTeaeid
(meroannk T3 Menee

ATH HACE TR

ThiC. Iat)
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pHp 10 I'eaa/gac. i {pam) APYTHM
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RATeropRr obibeve menee S0 P '
noTpetETe el

i i i
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PucyHok 1 - CtpykTypa Tapu¢oB (IleH) Ha TenJIOBYI0 JHEPTHUI0 MOTpe-
6MTEJIAIM U JPYruM TeNJIOCHAGXKAIILUM opraHusanuam [3]
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JKOHOMMKA U ynpaBs/ieHue

Bolt a”Hepruu MeHee 10 I'kas./vac. U (U1K) MOCTaBKa
B 06beMe MeHee 50 Thic. ['kan.). [Ipouum notpebure-
JISIM U JPYTUM TeIJOCHAGXKAIUM OpraHU3alusM Te-
J10Basi 3Heprus (MOLIHOCTb) — IO HEPETrYJIUPYEMBIM
neHaM (onpezessiloTCs MO COTJIALIEHHI0 CTOPOH CO-
[JIACHO JJOTOBOPY TEIJIOCHAGKEeHHS).

[lo MHeHUI0 aBTOpa, HafbaBKa (CKUAKa) K Tapudy
B 3aBUCUMOCTH OT YPOBHS 3HepreTudeckoit adpdek-
THUBHOCTH MOTPEOGUTENST MOXKET ObITh NpeLoCTaBJIeHA
TOJIbKO IOCJIe OLIeHKH NoTpebuTess. /laHHasd Haj-
6aBKa (MJM CKHJIKA) JOJPKHA CTUMYJIHUPOBAThH MOTpe-
OUTeJs K IPOBEIeHUI0 MEPONPUATHH 110 peairu3aLnu
3HeprocbepexeHUs U MOBBILIEHUIO 3HEPT03dPeKTUB-
HOCTH.

B HacTosillee BpeMs MapKUPOBKON KJIaccOB 3HEP-
reTuyecko 3¢ GeKTUBHOCTU He OXBaueHa BECh INepe-
YyeHb MNPOU3BOAUMOMN NPOJLYKLMH, HCIOJIb3YEMOr0
060pyZOBaHHUs, MO3TOMY OL€HKa MNpPeANpPUATHS 110
JlaHHBIM KpUTEPHUAM NpobieMaTu4Ha. [03TOMy oLeH-
Ky NMOTpe6UTEIS TENJIOBOM 9 HEPTUH HEOGXOJUMO IIPO-

BOZUTD [10 UMEKIIUMCS KpUTepusM. [Ipy MakcuMaJsib-
HOM HHTerpajbHOM nokasatesie 0,055 koapdunueHT
CKHU/JIKU K LieHe Ha TEIJIOBYI0 3HEPTUr0 cocTaBUT 5%.
Bo3MOXHO, /11 COCTaBJIeHUs] PeUTHHTa XO03SUCTBY-
I0IIUX CYG'beKTOB Ha YPOBHE MYHULUIIAJIBHOIO 06pa-
30BaHus (4 (M) Ha ypoBHe cy6beKkTa Poccuiickoit
denepanuu) HeobxogUMO BBeZieHHEe GOPMBbI CTATH-
CTUYECKOW OTYETHOCTH (MOJIyrof0BON U IoJloBOM), 3a
JIOCTOBEPHOCTb M CBOEBPEMEHHOE INpPeOCTaBJIEHNE
KOTOPOH OTBETCTBEHHOE [OJ/DKHOCTHOE JIMLO Ipej-
npusATHs 6yJleT HECTH OTBETCTBEHHOCTb. PEHTHHT 1O-
3BOJIAT OLEHUTb U CTPYNIHUPOBATH XO3SHUCTBYHOLIME
CyO'bEKTBI, PACCMOTPETH MpeJJIoKeHUsI 10 PpUHAHCU-
pPOBaHUIO MepONPHUSTHUH IO MOBBIILEHHUIO SHEPreTHYe-
ckol adpdekTUBHOCTU NpeAnpusaTuil u3 PoHja sHep-
rocoepexxeHusi cyobekTta Poccuiickoit depepayuu.
[losly4eHHbIE OLIYTUMBIE Pe3yJbTAaThl OT NPOBeAEHUS
JlaHHBIX MEPONPUATHUHA IOJIOXKUTENBbHO OTPA3SATCS Ha
00111el 3HEepProeMKOCTH MYHHUIMNAJbHOTO o6pa3oBa-
Hus (cyobekTa Poccuiickoit @efepanuu). m
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IOPUCIIPYAEHLUWNA

INTPOBJIEMbI HABHAYEHHUA HAKA3AHUA 3A ITPECTYIIJIEHUA B CREPE
JKOHOMHUKH

Oaus Baaepveena BEJIEIIKAA

HaavHesocmounblil hedepaibHblll yHUBEepcumem

B yrosoBHOM 3akoHojaTesbcTBe PP cymecTByroT
npo6JieMbl Ha3HAYEHUs] HaKa3aHUsl 32 MPECTYIJIeHUs
B chepe IKOHOMHUYECKOH JeATeNbHOCTH. HekoTophie
BU/Ibl HAaKa3aHUHN SABJIAIOTCH He 3Q(PEeKTUBHBIMH B
6opbbe C MpecTyIJIeHUsIMU B chepe 3KOHOMHUYECKOH
JlesITETbHOCTH.

[IpoaHa/sn3upoBaB MPUTOBOPHI CYA0B 3a MOC/IeHUE
roZia, MOXKHO C/leJIaThb BBIBOJ], YTO CaMbIMU PacHpo-
CTpaHeHHbIMU BHJAM{ HaKa3aHWH, Ha3HayaeMbIMH
3a MoCJIe/IHUE TO/IbI CY/IaMH 32 MIPECTYIJIeHus B chepe
3KOHOMHYECKOH [IeSITEebHOCTH, SIBJISETCS YCJIOBHOE
ocyxeHue 1 mrrpad.

Ha moit B3misi/], JaHHbIE BH/Ibl HAKa3aHUU He COOT-
BETCTBYIOT XapaKTepy U CTeNeHHU 0611[eCTBEHHOU omac-
HOCTH TPECTYIUIEHUH B cdepe 3KOHOMUYECKOH mesi-
TeJIbHOCTH, BeJlb coryacHo CcT. 43 YK P® «uakasaHue
Ha3Ha4yaeTCcsl B LeJX BOCCTAHOBJIEHHUS COIMAJbHOMN
CNpaBeIIMBOCTH, UCNIPABJIEHUS OCY>KJAEHHOT0 U Npe/i-
yIpeX/AeHNs COBEPLIEHNS] HOBBIX MPECTYIIJIEHUN» .,

Jia Ha3HayeHWs HaKa3aHHUs 3a MPECTYIJIEHUS B
chepe 3KOHOMUYECKOH [1esITETbHOCTH, [JIAaBHBIM OpHU-
€HTUPOM HaKa3aHHS J0JDKEH BBICTYNATb pa3Mep Ma-
TepHaJbHOTO ylep6a, NIPUYUHEHHOTO BCJIEJCTBUE CO-
BepLIEHUS MTPECTYIJIEHHUS.

llITpad, ABAseTCca Lesecoo6pa3sHbIM U BecbMa 3¢-
GEeKTUBHBIM BH/IOM HaKa3aHWs, 006 3TOM CBU/IETEJIb-
CTBYeT HU3KUH YPOBEHb PEU/UBA CPEeAH JIHI, OCYXK-
JEHHBIX K mTpady?.

lITpad CAy>KUT UCTOUHUKOM MOTIOJHEHHUS TOCyAap-
CTBEHHOTO Oo/KeTa, He TpeOyeT 3aTpaT Ha HCIOJI-
HEHHE, CIIOCOGCTBYET BO3MELIEHHWI0 MaTepHaJbHOTO
yiep6a, TPUYMHEHHOTO B pe3yJbTaTe COBEPILEHHS
NpecTymnieHus B chepe 3KOHOMUUYECKOH JesTesNbHO-
ctu. OpHako, pa3Mepsl mTpada 3a COBepLIEHHE Ipe-
CTyIJIEHUH B chepe 3IKOHOMHYECKOH [AesTeJbHOCTH

KoMMeHTapui Kk YrosioBHOMY Koziekcy Poccuiickoit Penepanuu (mo-
craTelHbld) / A.A. AmuH, A.I1. BoiiToBunY, Bb.B. BoynkeHKUH U Jip.; nof,
pexn. A.W. Yyyaesa. 2-e usp,, ucnp., nepepab. u gon. M.: KOHTPAKT,
WH®PA-M, 2014. VI, C. 738.

2 ButBuukas C.C. [Ipo6s1ieMbl KOHCTPYUPOBAHUSI IITPAGHBIX CAHKIMH
3a pecTyIIeHNs B chpepe IKOHOMUYeCKOH AedTesnbHOCTH // H0pucT-
npaBoBez. 2014. Ne 6 (67). C. 82.

SIBHO HW)Xe, YeM pa3Mep NPUYMHEHHOTO yiep6a, XoTs
JIOJDKHO GBITh HA060pOT?,

Tak, HanpuMep, B cOOTBeTCTBUM c 4. 1 cT. 171 YK P®
B CJIyyae OCyIeCTBJIEHHUS] HE3aKOHHOU MpeJnpruHUMa-
TEeJbCKOU ZIeITEeIbHOCTH, €CJIN 3TO JiesTHHe TPUINHUIIO
KpPYIHBIH yiiepo, mTpad ycTaHOBJEH B pa3Mepe 10 300
000 py6JieHt, XoTs yiiep6 NpUIUHSETCI HAMHOTO BBIIIIE,

lllTpad Kax BUA HaKa3aHUs, JO/DKEH [ieJaThb CO-
BepIIeHHEe TNPECTYIJieHUd B cdepe 3KOHOMHUYECKOH
JlesITeIbHOCTH HEBBITOAHBIM. Ha Mo# B31s/1, HE06X0-
JIMMO BHECTU u3MeHeHUs B CT. 46 YK P® u ycTaHOBUTH
mTpad 3a coBeplieHHe MPECTYNJIEHUH B chepe IKOHO-
MUYECKO! /esiTeJIbHOCTH B pa3Mepe, KpaTHOM yliep-
oy*.

3a coBeplIeHNe MPECTYIJIEHUH B chepe 3KOHOMU-
KM, fIBJsieTCd He 3PQPEeKTHUBHBIM HaKa3aHUe B BU/JIE
YCJIOBHOTO OCYyXJeHUs. Beap naHHOe HakaszaHue He
OKa3bIBaeT HHUKAKOTO BJIMSHHUE Ha OCYXX/JIEHHOTO, He
npeJynpex/JjaeT COBepIIeHHe HOBBIX MPECTYIJIEHHUH,
He UCIPaBJISIeT OCYX/1eHHOTO0. /laHHbIH BUJ] HAKa3aHUS
BOCIIPUHMMAETCH KaK 0e3HaKa3aHHOCTb 3a COBeple-
HUe MPeCcTynieHus’.

Tak ke 3a coBepllIeHHe NPECTYIJIEHUN B chepe IKO-
HOMHUYECKOU JIeATeJbHOCTH, NPAKTUYECKH OTCYyTCTBY-
eT Takoe HaKa3aHHe, KaK JIMIIEHWe NpaBa 3aHUMAaThb
OTpesie/IEHHYIO JO/DKHOCTb WJIM 3aHUMAThCS ompeje-
JIEHHOU JeATenbHOCThIO. HO, HA MOU B3mIA[, AaHHOE
OTCYTCTBUE SIBJISIETCS He Ijesiecoo6pa3HbIM. Hampumep,
corsiacHo cT. 171 YK P® 3a He3akOHHOe NpeJnpuHU-
MaTeJbCTBO OTCYTCTBYET HaKa3aHHE B BU/Ie JIUILIEHUS
npaBa 3aHUMATh OINpeJeIEHHYI0 JO/DKHOCTh WUJIM 3a-
HUMAaTbCSl ONpeJieJIEHHOU JieTeNbHOCThI0. B JlaHHOM
cydae TMOJy4YaeTcss 4TO, HECMOTPsI Ha COBepLIEHHe

3 EnvHckui A.B. 06 0TBETCTBEHHOCTH 32 IPECTYIJIEHUS B chepe KO-
HOMHUKH //Poccuiickuii cneoBaTesb. 2011, Ne22 C. 16.

* [lanuenko [1.H. [IpoGesibl B 3aKOHO/JaTENbCTBE O NPECTYIJIEHUSX B
cpepe IKOHOMHUKH U MYTH UX ycTpaHeHUs //BusHec B 3akoHe. 2007.
Ne4 C. 89.

5 Jlosunckuit U.B. K npo6ieMe MoJilepHH3aLHMK YTrOJOBHOTO 3aKOHO-
naresnbcTBa Poccuiickoit ®esepanny, oXpaHsAOIETro 061 ecCTBeHHbIe
OTHOLIEHHA B cpepe 3KOHOMHUYECKOH JeATesbHOCTH // BecTHHK
ToMckoro rocyapctBeHHOro yuupepcureta. 2013. Ne374. C. 124.
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NpEeCTYIUIEHHs], WHAUBUAYaJIbHOMY MpeJIpUHHUMAaTe-
JIIO IPEeZIOCTABIISIETCS BOSMOXKHOCTD IPOJ0JIXKATh NpeJ-
NPUHHUMATENbCKYIO 1esITeIbHOCTD' .

JlumeHue cBO6GO/bI, KaK BUJ, HaKa3aHUs 3a MPECTy-
IJIEHUsI B chepe IKOHOMHUYECKOH JesATebHOCTH IPH-
MeHsSIeTCSl K BecbMa He GOJIbIIOMY KOJIUYECTBY JIHL, U
3TO fIBJISIeTCs BeCcbMa BepHBLIM. Besib, Ha MO B3IIA[,
HeJIb3s IPUPABHUBATD YOUMI] M HACUJIBHUKOB K JIULAM,
COBEPLIMBLIMM MpPECTYIJIEHUS B cdepe 3KOHOMHUYe-
CKOH J1eATE/IbHOCTH.

Kpome TOro, BaXXHO y4UTBIBATh, YTO U3 MECT JIH-
IeHUs1 CBOGO/BI BBIXOJSAT JIIOAU JaJeKO He BCErAa Uc-

1 AnexkceeB A.M. [lepcrieKTUBbI COBEPIIIEHCTBOBAHUS 3aKOHOATE b~
CTBa O NPECTYIJIEHUSAX B chepe IKOHOMUKH B TPAKTOBKE CIIeL[HaJIHU-
CTOB yroJIoBHOro npasa // IOpuaudeckass Hayka U NpaKTHKa: BeCT-
HUK HUKeropojckol akagemMmuu MB® Poccun. 2011. Ne2-15 C. 94.

NpaBUBILHeECS, TIOCKOJIbKY UCIPaBJeHHUEe IPOUCXOLUT B
HeeCcTeCTBEHHOMU JJ1s1 yesioBeKa cpefie. TeM 6oiiee, eciu
HOCAaJUTh NMPUIOBOPUTH K JIMIIEHHIO CBOGOABI, TOTJA
KTO Gy/IeT BO3MellaTh IPUYUHEHHBIN yIiep62.

KoHduckanus nuMyecTsa, He06XojMuMa Kak 1001
HUTeJbHBIN BU/J| HaKa3aHUs 3a PECTYIJIeHUs B chepe
3KOHOMHUYECKOU J1esTeJbHOCTH. [JJaHHbIH BUJ, Hakasa-
HUS O6bL1 6bI BecbMa 3pPEeKTUBHBIM CPESCTBOM 60PbObI
C IPeCTYIJIEHUSIMU B chepe IKOHOMHUKH, LieJIbI0 JaHHO-
ro BU/Ia HaKa3aHHUs GbLIO GBI MpeAyNpexieHUs COBep-
IIeHHs HOBBIX IPECTYIVIEHUH. B

2 Xauarpsin A.K. [IpuMeHeHre HOPM 06 0CBOGOX/IEHHUH OT YTOJIOBHOM
OTBETCTBEHHOCTH 3a NpecTyIJeHus B cpepe 3KOHOMHUYECKOH Aes-
TeJbHOCTH: NPOo6JeMbl U nepcneKTuBbl // [losnTHKa U 061LIeCTBO.
2014.Ne9.C.1113.
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CAMOPETYJINPOBAHMUE B COEPE PUHAHCOBbLIX PBIHKOB KAK
HAIIPABJIEHHUE OIITUMU3ALIUU YIIPABJIEHUA

Aenuc Baadumuposuu TABPHU/IOB

MazucmpaHm kagedpvl KOHCMUMYYUOHHO020, AOMUHUCMPAMUBHO20 U
MedxcdyHapodHozo npasa HabepescHoveaHuHcko2o uHcmumyma K@Y

Cy1ecTBOBaHHE HOPMAIbHBIX PhIHOYHBIX OTHOLIEHUH
1 3pPeKTUBHONU IKOHOMHUKH He BO3MOXKHO 6e3 BBe/IeHUS
XOTsI 6b1 MUHHUMAaJ/IbHBIX KOHTPOJIBHBIX TPEOGOBAHUN My-
6JINYHO-TIPAaBOBBIMHU 06Pa30BaHHUSMH.

Ocobas cdhepa MHTEPECOB rocy/japcTBa — pUHAHCOBbIE
PBIHKY. B camomM 0611eM Bue nof, GYHAHCOBBIM PHIHKOM
IPUHSTO NOHUMATh CrieluPUYECcKy0 chepy JeHeKHBIX
onepanuy, rae o6bEKTOM CZENO0K CAyXKaT CBOOOJHbBIE
JleHeXXKHble CpeJiCTBAa HacesIeHUs], CYObEKTOB X035UCTBO-
BaHMWA U TOCYJAPCTBEHHBIX CTPYKTYp, MpeAoCTaBJsie-
MbIe M0JIb30BaTe/IsIM B 06MeH Ha GHUHAHCOBbIE aKTHUBBL
DyHKIMOHUPYET GUHAHCOBBIN PBIHOK TOJIBKO B YC/IOBH-
SIX HaJIMYUsI B 9KOHOMHKE CTPAHbI peabHbIX COOCTBEH-
HUKOB.

C 5KOHOMMYECKOM TOYKH 3peHHs, N0 MHeHUI0 M.M.
MuxaiieHKo, «QUHAHCOBBIN PBIHOK - 3TO COBOKYITHOCTb
3KOHOMUYECKUX OTHOIIEHUH MEXJy YJaCTHUKaMH C/ie-
JIOK (MTpoAaBLaMH, MOKYIATeIIMHU, ITOCPEJHUKOM) MO T10-
BOJIy KYIUIM-TIPO/IQXKH pUHAHCOBBIX aKTUBOB M yCayr»[1,
C. 19]. oz, $pHAHCOBBIM aKTMBOM MTOHUMAETCSI BbICOKO-
JINKBU/IHBIN PBIHOYHBIN TOBAp, T.€. TOBAP, KOTOPBIH MOX-
HO NMPUOBPECTH U JIETKO NpoAaTh. PUHAHCOBbIE aKTHUBEI
- 3TO TOBapbl GUHAHCOBBIX PBIHKOB, K YHCJIY KOTOPBIX
MOYKHO OTHECTH:

- leHbry (py6J1u 1 MHOCTPaHHAsl BAJIIOTA);

- KOMMepuecKre 1 GOH/I0BbIE IeHHbIE OyMary;

- JIOKYMEHTBI, TPe/ICTaBJSIONIME 6e3YCI0BHOE JI0JIT0-
BOe 00513aTeIbCTBO CTPAXOBBIX KOMITAHWH U IEHCUOHHBIX
GOHZOB (CTpaxoBoe CBUETENTHCTBO, MEAUITUHCKUM I10-
JIUC, CTPAXOBOH MOJIKC);

- lparoueHHble METaJLJIbI B CJINTKAX (32 UCK/II0YEHHEM
I0BEJIMPHBIX U3/I€JIMH U OBITOBBIX U3/e/INH U3 HUX);

- 00'bEKTBI HEJIBIPKUMOI'0 NUMYIIECTBA.

[lo uHOW TO4YKe 3peHHUs], GUHAHCOBBIM PBIHOK — 3TO
ciequéurdeckas chepa JeHEKHBIX ONepaluy, rjae o6b-
€KTOM CJIeJIOK CJIY>KaT CBOGO/IHbIE JIEHEXKHbIE CPE/ICTBA
HaceJIeHHs], CyObEKTOB X035 CTBOBAHMS U TOCY/IapCTBEH-
HBIX CTPYKTYD, IPeJ0CTaBJIsieMble M0JIb30BaTENSIM B 06-
MeH Ha ¢UHaHCOBbIe aKTUBHI[2, C. 75].

DyHKIMOHAIBHO TaHHbIE 3KOHOMHUYECKHE OTIpefierie-
HUS MOXKHO OTPA3UTh TaK: JJIs1 HOPMaJIbHOTO Pa3BUTHS
3KOHOMHUKH IOCTOSIHHO TpebyeTcs MOOGWJIM3anMs Bpe-
MEHHO CBOOOJHBIX [I€HEXHBIX CPEACTB (U3UUECKHUX U
I0pUMYECKHX JIULL U UX Ilepepacnpe/iesieHue Ha KOMMep-
YeCKOM OCHOBe MeX/y Pas/IMYHbIMHA CEKTOPAaMH 3KOHO-
MUKH.

CoBpeMeHHbIN pa3BeTBJIEHHbIN GUHAHCOBBIN PHIHOK C
6OJIBIINM YHCJIOM GUHAHCOBBIX UHCTUTYTOB B JINLE GaH-
KOB, He0AaHKOBCKMX KPEJUTHBIX OpraHU3alyi, TeHCHOH-

HbIX GOH/I0B, B3aUMHBIX POH/IOB, CTPAXOBBIX KOMIIAHUH U
JIPYTUX MHCTUTYIMOHAbHBIX UHBECTOPOB 00€eCeYrBaeT
Heo6X0/IMMble FOCyZiapCTBY U O6IIECTBY SKOHOMHUYECKHE
pe3y/bTaThl, BMECTE C T€M, 3HAYUTEJIbHO YCAOKHSASA BO3-
MOXXHOCTb IPaBOBOTO PErIaAMEHTHUPOBAHUS JIAaHHBIX OT-
HOLIEHUH CO CTOPOHBI I'OCY/JapCTBa M OCYIIECTBJIEHHUS
Ha/Ji30pa JIMIIb CHENHMaJbHO CO3/laBaeMbIMU TOCYAAp-
CTBEHHBIMH OpPTaHaAMHM.

ITOT GaKT OTMEYEH U B MPOrPaMMHBIX JJOKyMEHTAaX B
aToi cdepe. Tak, B yuc/ie IPUOPUTETHBIX HANPaBIEHUH
JleITeNIbHOCTH TOCY/IapCTBEHHBIX OPTaHOB B chepe pery-
JIMPOBaHUS (PpUHAHCOBOro pbiHKAa CTpaTervst pa3BUTHs
¢duHaHcoBoro priHKa Poccuiickoit ®esepanyy Ha epUoz,
o 2020 roma[1] onpenensieT aKTUBHOE B3aUMO/IECTBHE
C CaMOpery/IMpyeMbIMU opranu3anusamu (ganee — CPO).

B ropuanyeckod JiMTEpaType TOCYAApCTBEHHOE pe-
TyJIMPOBaHUe MPHUHATO paccMaTpUBaTh KakK JesiTesb-
HOCTb TOCY/IapCTBa B JIMLE €r0 OPraHOB, BEIPAXKAIOILYIO-
Csl B yCTAaHOBJIEHUH U peaiM3aliy MPaBOBbIX HOPM, T.€.
MPEUMYILECTBEHHO [IeATETbHOCTh HOPMOTBOPYECKYIO,
KOHTPOJIbHO-HA/I30PHYI0, B TOM YHCJIE IPYMEHEHHE MeP
NPUHYK/JIEHUsI 32 HapylleHWe 3aKoHozaTesnbcTBa [2, C.
7]. B 1aHHOM acneKTe yBeJUYeHHe CTENEeHH BMellaTe b-
CTBa rocy/ilapcTBa B GUHAHCOBYIO chepy TPaJUIMOHHO
BBIPAXKAETCsl B PACIIMPEHUH NTOJTHOMOYHH COOTBETCTBY-
IOIIMX OPraHOB HCIIOJIHUTEJbHOW BJIACTH, HaZleJIeHUH
VX apCceHa/IoM OINEePAaTHUBHBIX MEP, Y’KECTOUEHUU OTBET-
CTBEHHOCTH 3a HapylleHHs Ha GUHAHCOBOM phIHKeE. B
pAAY MOC/IEeAHUX TAaKUX MEP MOXKHO BBIJIEJIUTh YIPEXK-
JleHhe WHCTUTYTa YIOJHOMOYEHHBbIX NpeJCTaBUTe/ el
Banka Poccru B KpeJUTHBIX OPTaHU3aLHAX, TOJYYHUBIINX
Cpe/iCTBA TOCYAAPCTBEHHOH TOAJEPXKKH, paCLIMPEHHE
nosiHoMouni banka Poccun u AreHTCTBa Mo cTpaxoBa-
HHUIO BKJIQJIOB MO TpeAyIpPexJeHHI0 GaHKPOTCTBA GaH-
KOB - YYaCTHUKOB CHCTEMBbI 06513aT€JIbHOTO CTPAXOBAHUS
BKJIaJIOB pU3NYECKHUX JIUILL U JIP.

B To ke BpeMsi TpeGOBaHHE ONEPaTHBHOCTH TPHHS-
TUSA U 3QEKTUBHOCTU CPOYHBIX Mep 0 CTAOUIN3aAIUH
($YHAHCOBOM CHUCTEMBbl BBISIBUJIO HEOOXOAMMOCTb KOM-
IJIEKCHOTO YYacTHsI TOCYIapCTBa B NO/iePrKKe SKOHOMHU-
KU: KJIFOYEBBIMH MEPONPUSITHAMH, OCYIECTBJIsIEMbIMU
B paMKax roCy/IlapCTBEHHOT'O PEryJIMpPOBaHUs, CTAHOBSIT-
Csl He CTOJIbKO pelLIeHHs IO MPaBOBOMY BO3/EHCTBHUIO,
CKOJIBKO Cyry60 5KOHOMHYECKHE Mepbl (HUHAHCOBOTO
XapaKTepa, IPUHUMaeMble TOCy/JapCTBEHHbIMU OpraHa-
MU Y YIIOJTHOMOYEHHBIMU CyO'beKTaMU. YKa3aHHbIE BUJIbI
JleITENIbHOCTH TOCY/IapCTBa, 6e3yCJ0BHO, OTHOCATCH K
NMyoJINYHOU cdepe, TakKe HMEIOT NMPaBOBYI0 GOpMy U
¢dparMeHTapHO OCYIIECTBJISJIMCh U PAHEE.
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WU3y4as GyKakIly0 UCTOPUIO CTAHOBJIEHUS CUCTEMbI
rocy/JapCTBEHHOTI0 YIIpaBJieHUs B paccMaTpuBaeMoii coe-
pe, TO, K COXKaJIeHU1o, C/le/lyeT IPUCOeJUHUTCS K B3MJIALY
C.C. Bycosin, BecbMa MeTKO nojgMeTuBLIero: «Eciu oku-
HYTb B3IJISI/IOM TeKylliee COCTOsTHuEe GUHAHCOBOI0 CEKTO-
pa, 0CO6EHHO B YaCTH IOCyJapCTBEHHOI'O PEryJIUPOBaHUSA
U ero QYHKIMOHUPOBAHUS, TO Mbl YBUJMUM UYTO OH Ha-
XOJJUTCSl B BeCbMa IJIayeBHOM COCTOSIHUM. HaumHas c 90
roZloB MPOLLJIOT0 BeKa GHUHAHCOBOE PeryJIMpoBaHHe Ha-
XOJJUTCS B 3aTS>KHOM Yepefie pepopMbl U PeCTPYKTYypU3a-
1. OHY rocyilapcTBEHHbIE OpTraHbl IPUXOJAT Ha CMEHY
JpyTUM, yIpa3ZHeHUe CTapbIX CMEHSETCS YUpex/JeHueM
HOBBIX. [Ip1 3TOM He MeHsleTcsl He cucTeMa pery/JMpoBa-
HUsl, He HU3KOe KayeCTBO YMHOBHHUYbErO almnaparta, HO
CYILleCTBEHHO TshKeJleeT 6peMsi GUHAHCOBBIX MHCTUTYTOB
OCYIIeCTBJISIOIMX NPOdECCHOHAIBHYIO 1esITeIbHOCTb Ha
¢duHaHCcOBOM pbIHKE...»[3, C. 67]. TakoBoe mosioxKeHUe Be-
11ei He MOXeT ObITh He 3aMeYeHO roCylapCTBOM.

CrnenyeT 3aMeTUTh, UTO B IIPOTHBOBEC OCYIAPCTBEH-
HOMY peryJIMpoBaHUI0 MHOTMe y4yeHble 4acTO YIOMHHa-
10T MHCTUTYT caMopery/upoBaHusi. [lo HallleMy MHEHHIO,
CcaMOperyJIMpoBaHle - OJWH M3 3JIEMEHTOB TocyAap-
CTBEHHOTO peryJMpoBaHMs OOLIeCTBEHHBIX OTHOLIEHUH,
MIOCKOJIbKY €ero peasju3aliisl NMPOU3BOAUTCS HA OCHOBE
JleJIeTUPOBaHUsl TOCYapCTBOM psifia MOJHOMOYMUM IO
yTpaBJIEHUIO PbIHKOM.

[1aBHas ujest, KOTOPYIO Hpec/eAyeT caMOperyJaupo-
BaHMe BO Bcex cdepax, — ITO NepesIoKUTh Hai30pHbIE U
KOHTpPOJIbHble QYHKLUU 3a JesTeJbHOCTbI0 CyO'beKTOB
KOHKPEeTHOH OTpac/M C rocyiapcTBa Ha HelocpesCTBeH-
HBIX Y4aCTHUKOB PbIHKA, TAKUM 00pa30M, LIeHTP rocyzap-
CTBEHHOTO KOHTPOJISI CMeIaeTcsl Ha KOJIJIEKTUBHbIE 06-
pa3oBaHUsl.

@®UHAHCOBBIM PHIHOK HauboJiee MpeApacloioKeH K
CaMOpEeTYJIMPOBAHHUIO, O YeM CBU/ETEJbCTBYET 3apyOex-
HBIN ONBIT U OTHOCHUTEJIbHO HeJlaBHee BBeJleHUe Tpebo-
BaHUM K caMOperyJIMPOBaHUIO B JaHHOU chepe[4].

3a/ladya MOCTPOEHUs1 KOHKYPEHTOCIIOCOOGHOT0 $UHaH-
coBoro priHKa B Poccuiickoit @enepanuu TpebyeT co3-
JaHus ycaoBUM A1 3¢deKTUBHON KOMMYHHUKAILMU pe-
CYJSITOPOB, caMoperyaupyeMbix opraHuzanui (CPO) u
YyYaCTHUKOB pbIHKA. /|11 BbIpaOOTKH 3aKOHO/ATENbCTBA,
KOTOpOe O6yZieT 0TBeYaThb aKTyaIbHbIM NOTPEOGHOCTAM PU-
HaHCOBOT'O PbIHKA, IPY 3TOM CIIOCOGCTBYS €ro pa3BUTHIO,
c/leJlyeT pacCMOTPeTb BapUaHThbl peaiu3aliii MeXaH1u3Ma
KOJIJIETMA/IbHOTO NPUHATUSA pellleHWH, pU KOTOPOM B
npolecce NPUHATHUSA pellleHnH 6ylyT IPpUHUMATh y4acTHe
caMopery/JIMpyeMble OpraHru3aluy U npodeccroHalbHble
y4aCTHUKU GUHAHCOBOTO PbIHKA.

AHanu3 nporpaMMHbIX JOKYMEHTOB B 3ToM cdepe 1o-
3BOJISIET C/leJIaTh BBIBOJ, O TOM, UYTO UMEHHO Ha 3TOT UH-
CTPYMEHT peryJMpoBaHMs BO3J/IaralTCs 3HAUYUTesbHble

HaJIeK/Ibl CO CTOPOHBI rocyfapcTBa. TeM 6GoJsiee, UTO Ha
NpaKTHKe yke MHOrMe QYHKIUM perysiTopa JaBHO Bbl-
noJsiHsAwTcsA CPO, HanpuMep, aTTecTalys ClelUaIuCTOB,
NpoBe/ieHre MPoBepoK 4wieHOB CPO - y4aCTHUKOB PBIHKA,
COIIPOBOXKJEHUE MpoLeAyp JUIeH3UPOBaHus, pa3paboT-
Ka TUnoBbIX popM goroBopoB PEIIO u mpousBogHbIX du-
HaHCOBBIX HUHCTPYMEHTOB.

KomniekcHoe n3ydeHue ToM ke CTpaTeruu Mmo3BoJis-
eT c/ie/1laThb BbIBOJZ 0 ToM, 4To Ha CPO Bo3ssararoTcs 3Ha-
YUTeJIbHble He CTOJIbKO KOHTpPOJIbHbIE (II0 OTHOLIEHMIO
K CBOMM 4JIeHaM), HO U [TI0JIHOMOYMSI MHOTO XapaKTepa, B
NIEePBYIO OYepe/ib, CBSI3aHHbIE C NO/lep:KaHeM HopMaJlb-
HOTro U 3¢ deKTUBHOTO GYHKIMOHUPOBAHUSA PUHAHCOBBIX
PBIHKOB, a TaKXe obecrieieHreM MX HOPMasIbHOIO Jlajib-
Heliero QyHKIMOHUPOBAHHUS U Pa3BUTHSL.

OzHako 60Jiee TOAPOGHOE PAaCCMOTPEHHE TeX e HOp-
MaTHBHBIX JOKYMEHTOB II03BOJISIET C/le/IaTh BbIBOJL, O TOM,
yT0 Ha CPO He Bo3J1araeTcsi, 10 CMbICJIy 3aKOHA O BBeIeHUU
WHCTUTYTa CaMOperyJMpoBaHUs, OfHA U3 BaXKHEHIIHX
NpeBeHTHUBHbBIX QYHKIMH, 0603HaueHHbIX B CTpaTeruy, -
3TO NpefyINpex/eHre CoOBepLIeHUs] HapylLleHU 3aKOHO-
JaresnbcTBa PO 3a cueT cBoeBpeMeHHOI'0 BbISIBJIEHHUS Ha
PBIHKE 30H C [TOBBIIIEHHBIM YPOBHEM PUCKA, B YaCTHOCTH,
B cdepe MaHUIYJIMPOBAHMS U BO3MOXKHOCTH COBepLIEHUs
VHCallepcKuX cZies1oK. JlaHHOe oJIHOMOo4He celiuac Bo3-
Jn0xeHo Ha LIb PO.

[IpescTaBisieTcs aKTyaIbHbIM BO3JIOXKUTB 3TY 06513aH-
HocTb 1 Ha CPO, KoTopble HaxX0AATCS «OJIMKe» K KOHKPEeT-
HbIM cdepaM [JleATebHOCTH PUHAHCOBBIX PbIHKOB, CIO-
COGHBI, TAKUM 00pa3oM, olepaTUBHEE BbISBJIATb 30HbBI C
MOBBIIIEHHBIM YPOBHEM PUCKA U cO06IATh 0 HUX B LB P,
JLIsl IPUHSATHS MeraperyyisTopoM Heo6X0AUMbIX ITpEBEH-
THUBHBIX Mep.

KoHeuHO, yIOMSHYTbIN 3aKOH COZEPKUT MOJIOXKEHUe
0 HEeOOXOAUMOCTHU cobJIIieHUs co ctopoHbl CPO Tpe6o-
BaHuit PesnepasnbHOro 3akoHa oT 27 utoJis 2010 roga Neo
224-®3 «0 npoTHUBOAENUCTBUY HETPABOMEPHOMY UCIIOJ/Ib-
30BaHUI0 MHCalZepckol MHoOpMalMM U MaHHUITYJIUPO-
BaHMIO PBIHKOM U O BHECEHUM M3MeHEeHUH B OT/eJ/IbHble
3aKOHOJaTeIbHbIe aKThl Poccuiickoit @enepanunu» [5], HO
TOJIBKO B C/Iy4asiX npoBeJieHUs npoBepok CPO nearesn-
HOCTH CBOMX YJIEHOB.

TakoBoe mnoJioXkeHHe He MOXET CYUTATbCsl YAOBJIET-
BopuTesibHbIM. Ha CPO, mo HameMy MHeHHIO, 0c060 B
cdepe PUHAHCOBBIX PBIHKOB, J0/DKHA OBITH BO3JIOXKEHA
006513aHHOCTb UMEHHO 110 IPeYNPEX/IeHNI0 COBEPLIEeHUs
npectynjeHuid. /laHHOe HOBOBBeJieHUe OyzeT BIIOJIHE
KOppeJIMpoBaTh C LiesaMu JedaTesbHocTd CPO, ycTaHOB-
JleHHbIMU CT. 2 @3 ot 13 nrona 2015 . Ne 223-®3 u no-
3BOJIUT GoJiee 3GGEKTUBHO OCYLIECTBJIATb KOHTPOJb B
cdepe GHHAHCOBBIX PHIHKOB CO CTOPOHBI TOCYAApPCTBA. W
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BAJIEPUAH MYPABBLEB: MAIIIMHbI BPEMEHH, TEXHUYECKHH
MYTYAJIN3M U KAPTHUHbBI HA OBJIAKAX

EezeHuii Baadumuposuy KYYHUHOB

kaHdudam ¢us10co@pcKux Hayk

doyeHm kagpedpwl pusocodpuu u obujecmeeHHvix Hayk MUHUHCKO20 yHUBepcumema

Jluana J/leonudoena EPODPEEBA

xydodxcHuk-dusatinep, AHO «Tepyuyc»

Banepuan HwukosaeBud MypaBbeB (1885-1932)
- OJUH U3 HauMeHee HU3BECTHBIX MNpeJCTaBUTeseN
PYCCKOTO KOCMH3Ma, NPOEKT KOTOPOTO MopaxaeT BO-
obpakeHHe CBOMM MaclITaboM U CMEJOCThbIO 3a/ad.
[;1aBHast TpyAHOCTb, Kacawlascs ¢usocodpuu Koc-
MU3Ma B IIeJI0M, 3aKJI04aeTcsl B HEKOTOPOW «HEBO3-
MOXXHOCTU Hac/le[oBaTb» ed. Bcsikoe akajeMuyeckoe
WCC/leloBaHUe, MOCBATHUBIIee cebsl ¢unocopuu Koc-
MH3Ma, PUCKYeT BIACThb B OAHY U3 JBYX KpallHOCTeM:
anbo cyry6o MyseiiHO yBekoBe4yMBaTh Hacsenue H.OD.
denopoBa U ero nocJjaeoBaTesel, COXpaHss B €ro OT-
HOIIEHWH KPUTHUYECKYIO0 AUCTAHILUIO, JTUOO JOBEPSTH
3TOMY HacJ/e/ivlo, BBEPATh eMy cebs, CTUpast JUCTaH-
1110, HO TePsis CaMy CYThb «IIPOEKTUBHOU GUI0COPHUU».
CkJiafibIBaeTCca CUTyalUsl, CXOKasf C TOH, KOTOpYIO
Kunb [lenes onucbiBasl Kak «IIOBTOpPEHHE B BEUHOM
BO3BpaleHuu»'. CTa/JKUBasCh C 3TOH TPYAHOCTHIO,
Mbl HCOBITBIBAEM HeUTO BpoJe ¢umocopckor «pac-
TepsaHHOCTU». B.H. MypaBbeB 10 CHUX IIOp OH OCTaeTcs
«3aMeTKOH Ha MOJISIX», Ka3yCOM HUCTOPUHU PycCKOU ¢u-
socodpuun. HemocTaTouyHo MpoCTO cociaThbCs Ha «Oe3-
yllepKHOEe MeYTaTeJSbCTBO», «AYXOBHbIE MOUCKU 20-X
rOZIOB» U COOTBETCTBYIOIHUN UM «CBEPXGOJIbIIEBU3M»?,
Tak)ke HeT 3aMeTHOH M0JIb3bl B IPOCTOM Nepeu3jaHuu
TpynoB?. [IpoekT B.H. MypaBbeBa HyxjaeTcs B mpobJie-
MaTH3alMU U UHTepIpeTanuu. bojsee Toro, peub ujeT
He MPOCTO O NMPOEKTE, HO O MPOEKTUBHOU ¢uocoduy,
KOTOpasi, C O/IHOM CTOPOHBI, crieliupruiecKuM 06pa3om
TeopeTU3UpyeT NPAKTUKY, a C APYrol — npejnoJaraet
NpaKTHUYECKOEe OCYLeCTBIEHHUE.

KocHeMcsl Tpex BaXKHbIX 3J1EMEHTOB NPOEKTUBHOU
¢unocodpuu B.H. MypaBbeBa: ero yueHusi 0 MallMHax,
ero MyTyaJJUCTUYEeCKOM JIOTUKH, U, HAKOHEL], 3CTETUKU.
«OByageHue BpeMeHeM» (1924) - rmaBHass pusocod-
ckas pa6ora B.H. MypaBbeBa - BHucbhIBaeTcs B psifi pas-
MBILJIEHUH O NPUPO/Jie BpeMEHH, BbILIEAIINX B TO XKe
BpeMs Ha pasHbIX fA3blKkax (A. beprcon, 3. ['yccepab, M.
Xaugerrep u fpyrue). [J1aBHbIM oTiinuneM Tpyza B.H.

MypaBbeBa OT [IpyTUX ABJSAETCS XapaKTep «MalluHHO-
ro KOJIJIEKTUBU3Ma» U MPOEKTUBHOTO OTHOULIEHUS KO
BpeMeHHU. ITOT MOAXO0J, KOTOPBbIA CerofHsl BBIMJIAAUT,
CKOopee, KaK HayYHO-paHTACTUYECKUH, T03BOJISIET aB-
TOpY roBopuThb B guasore ¢ H.B. YerpsaioseiM: «Nous
sommes plus bolshevistes que les bolsheviques mémes»*
(«MpI 60JIBIIIE GOJIBIIIEBUKHU, UEM CaMU GOJIbIIEBUKH»).
B aTtoMm oTHowenuu B.H. MypaBbeB conugapen ¢ C.M.
JN3eHIITEeNHOM, CYMTABIIUM, YTO UMEHHO PEBOJIIOLUSA
OTKpbIBaeT HOBbIE MIyTH [IJI1 HOBBIX U/IEH.

Hawubosiee pagukanbHOW MbIcablo B.H. MypaBbeBa
sBJIsieTcs uzesl 06 U306peTaeMOCTH BPEMEHH, O «Bpe-
Msi06pa3oBaHuU». BpeMs - He HelTpasibHas Cpeja, B
KOTOPOM Pa3BOpauUBaIOTCA B CBOEH IMOC/eL0BaTesb-
HOCTH GeHOMEeHbI; BpeMsl POU3BOJIUTCS, BpeMsI UCmo-
pu4Ho. JTO He O03HAyaeT, UTO eCTb HEKOTOPOe MeTaB-
peMsl UCTOPUH, B KOTOPOM HMMEIOT MeCTO YacTHble U
YacTU4YHble BpeMeHa. BpeMsa - 3TO MHOXeCTBO pa3Ho-
YPOBHEBBIX BpeMeH, KOTOpble He 06pa3yloT in summa
TpaHCIeH/IeHIIMY abCOJII0THOr0 BpeMeHH, HO pa3Bopa-
YMBAKOTCS yCUIMEM, HAallpaBJeHHbIM Ha OBJIa/leHH e Bpe-
MeHeM. [|yis1 0603HavyeHus atoro ycusus B.H. MypaBbeB
M0JIb3yeTCsl TEpMUHAMU «TBOPYECTBO», «CO3UJaHUEY,
«BOCCO3/IaHHEe PeaJIbHOCTU» — U, HaKOHell, «<BeYHOCTb».
OTMeTHM, YTO B 3aMaJHOEBPONENCKON PUIocoduu K
KOHIy XX BeKa YCTaHOBUJICS CaMbli HACTOALIUN «KYJIbT
BpeMeHU», KOTOPbIA BO MHOTOM U NpUBeEJ K Gpuaocod-
CKOU KOMIIpOMeTaluy TepMHHA «Be4HOCTb». Ho ceron-
Hs1, 6y1arofiapsi, HampUuMep, ycuausam AneHna Baspio®, Mbl
y2Ke MOXKeM [IPOYUTATh MypaBbeBCKY10 «BEYHOCTb» BHE
W/J1eIMCTUYECKOTO0, PEJIMTUO3HOTO U MeTapHU3UYeCKo-
ro koHTekcra. B.H. MypaBbeB ULIET: «... BCAKOE CO3Ha-
TEeJIbHO U 11eJ1eCO06pa3Ho MPOU3BeleHHOe U3MeHEHHE
NpUPO/bl, CO3UJAlOlLlee WJIM BOCCO3Jalollee peasib-
HOCTb, COTJIACHO JJAaHHOU popMyJie, eCTb HE UTO HUHOE,
KaK OBJIaZieHHe BpeMeHeM»®, UJIH: «BeYHOCTb HeoT/le-
JIUMa OT TBOpUYecTBa»’. 3/1eCb 4aCTb TEPMUHOB MOXKET
BOCIIPUHUMATBCS B aHTPONOMOPGHOM KJtoue («TBOp-
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YeCTBO», «CO3UJAHUEY), Apyras 4acTb — B MeTapu3u-
yeckoM («BOCCO3/IaHHE», «BEYHOCTb»). OZHAKO TakKoe
npoyTteHue HeBepHo. [leso B ToM, yTo B.H. MypaBbeB
cnenyeT A. Beprcony, A/ KOTOPOro caMa 3BOJIIOLUA
ABJISIETCA COBOKYIHOCTBIO TBOPYECKHUX >KU3HEHHBIX
MOPbIBOB, MOKPBIBAIMX U NepeceKaoluX alanTaly-
OHHBble IJIaHbI CpeJibl U opraHusMa. TBopyecTBO fo4e-
JIOBEYHO (CeTb TBOPYECKHX aKTOB WJIN JeHCTBUM IpeJ-
IIeCTBYeT 4YeJIOBEKY) U CBepX4yeJIOBeYHO (TBOPYECTBO
BbIBOJUT 4YesOBeKa 3a ero COOCTBEHHble T'PAHUILBI).
Bosiee TOTO, €ciM pacnookKUThb 3TO OHTOJIOTMYECKOe
TBOpPYeCTBO (MMPOM3BOJCTBO) Ha TPeX YPOBHAX: JOUH-
JUBUJlya/lbHOM, WHAUBHUAYaJbHOM W TPaHCUHJWBU-
JAyaJbHOM, Mbl yBUAUM, 4yTO y B.H. MypaBbeBa Bce ux
IPOHU3bIBAeT NPUHLUI MALIMHHOCTHU. Mbl HaX0AUMCA
cpeAy KJOKOYYIIMX MalluH (MpOM3BOJACTBAa) BpeMeHHU
Y MallMH (MpOM3BOJACTBA) BEYHOCTHU. ITO MALIMHBI Te-
HeTHUKH, NOJUTHUKH U MIPOU3BOACTBA (3IKOHOMUKH), KO-
TOpble eMCTBYIOT B l04e/I0B€YeCKOM MHUPE, HO B 3TOM
nocJjie[HeM 0OpeTaloT ellle U 3J1eMeHT CO3HATebHOCTH,
TaKXe ABJAILMNCS «JeTalblo MalluH». «MOXHO ofu-
HaKOBO CKa3aTbh, YTO 4eJIOBEK eCTb YCOBepLIEHCTBO-
BaHHAas MalllMHa, UJIY Ke, YTO MalllMHa eCTb KUBOE Cy-
11leCTBO, JINIIEHHOEe HEKOTOPBIX CBOMCTB. B 06111eM MbI
MMeeM, TaKHUM 00pa3oM, CO3HATEJbHYI CUCTEMY KakK
HaJM4yMe Tepexojja OT eAUHCTBA K MHOXXeCTBEHHOCTH
nyteM [uddepeHIaalii U 060Co0IeHUs IEUCTBUSI»S.
Hepeako ¢unocod omnuchiBaeT MaIIMHHOCTb Kak Gec-
CO3HaTeJIbHOE MPOU3BOACTBO, NPOAYKTOM KOTOPOIO
ABJISIETCA WUHJWBU/], ONMCbIBaeMblil KaK cOr/jacue, Co-
60pHOCTB’, WJIK (MOKHO HCNOJIB30BaTb TepMHUHBI K.
CumongioHa'® u XK. [lenesa'') BHyTpeHHUH pe3oHAHC
3JIeMeHTOB MHOXeCTBa. BpeMsi MoxeT ObITb OMBICIIe-
HO JIMIIb KaK IPOU3BO/CTBO NpobeMaTHyeckoi (pac)
COIJIaCOBAaHHOCTH, TOTJA KaK COIJIACOBAHHOCTb — WH-
JUBUJ — 3TO yXKe MallMHa BEYHOCTH, ONpefesseMon
KaK «IoJJexallee MoBTopeHuIo»'2 [lo cymectBy, B.H.
MypaBbeB MBICJIUT NOBTOPEHHE B JIOTUKE CUMYJISAKPOB,
NoApbIBalOILel JIOrMKy 06pasua U Konuu'3: moBTopeH-
Has WHAUBHU/AYAJbHOCTb Y HEro OKa3bIBAeTCs CaMHUM
OPUTMHAJIOM, BO3BpallleHHueM TOrO e CaMoro — 1, BMe-
CTe C 3TUM, — CAMOM HOBU3HOM.

OnHako MHAMBHU/, OTIpefiesisieMbli KaK «IIPOAYKT fe-
JIeHUsI», Kak 000C006J1eHHOCTb (JjaKe ec/Iu /15 ee OTBJIe-
YeHHOTO Ollpe/ieJIeHUs HaM HY>KHO NPUOerHyTh KO MHO-
»KEeCTBY BceX Belllei'") — 3To JIMIIb «TPOEKT BEYHOCTUY;
BCel NOJIHOTOX BpeMeHH HEBO3MOXKHO OBJIafleTh UH/IU-
BU/Iya/IbHO, T.K. UHAUBU/, — 3TO JINILIb MOMEHT, JIUIIIb «3a-
BepTb», 00pa3oBaHHasi 000COGJAKIIMMH MallMHAMHU
BpeMeHH. /leficCTBUTe/IbHOE OBJIaZleHHe BpeMeHeM MO-
KeT OBbITb OCYIeCTBJIEHO JIMLIb KOJIJIEKTUBHO, TPAHC-
VH/JWBUJYaJbHO, U B 3TOM - oTinuyve B.H. MypaBbeBa
OT ero KoJijier mo TeMe. 3/leCb ero TeOpUs CTAaHOBHUT-
cs1 Bce 6oJiee U GoJsiee PAaHTACTUYHOU U «CTPAHHOM».
«To/bKO KOJIJIEKTUBHOCTB, MHOXE€CTBEHHOCTb M Ha-
npaBJidoliee ee CO3HaHUE CO3/al0T MOTYIECTBO U Jie-
JIAaIOT BO3MO>KHBIM NIpeo/joJleHhe BpeMeHW», nuiueT B.H.
MypaBbeB. dTa MbIC/Ib POAHUT ero ¢ A.A. borgaHoBbIM,
KOTOpbId B 20-e rofbl My6yMKoBaja CBOIO QyHAAMEH-
Ta/JbHyl0 «TekTosioruio», a elye paHblue, B 1904 rony,
NoJYyepKuBaJ 3Ty MbICAb B cTaTbsAX «CobupaHMe ye-

JoBeKa», «Ilesin 1 HOpPMBI XU3HW» U «IIpoKATbHIE BO-
npocel ¢unocobumn». TpaHCHUHAMBHUAyATbHOE «COOU-
paHHe yesioBeKa», N0 borjaHoBy, ocyliecTBJIseTCS Ha
Pa3JIMYHBIX MYTAX, HANPUMep, «B chepe TEXHUKU U B
cdepe mozHaHus»'®. B.H. MypaBbeB [leTallbHO OMHUChI-
BaeT Mpollecc TEXHUYECKOro (U, B IpeJieie, — KOCMUYe-
CKOr0) COGMpaHUsA — MexHUYecko20 Mymya/auamd, CyTh
KOTOPOT0O B TOM, YTO «CO3/aB cebsl, KaK JesTes, IyTeM
cobpaHUs BOeJJMHO JIeICTBUS CBOUX 3JIEMEHTOB, CUCTe-
Ma JieliCTByeT BHe cebs, T.e. CTPEMUTCS COOpaTh OKpY-
»Karolllee, T.e. BOOpaTh B ce6s JOCTYNHbIE el 00'beKThI U
NPeTBOPUTb TeM CaMbIM 3TH 00'bEKTHI B CyO'bEKTHI JleH-
cTBUA»'S. Ha aTOM 3Tane MHAMBUAYUPOBAHHbIE MallU-
HbI BpeMeHH (B TOM YMCJie CO3HATe/IbHbIE) CLeNIAITCA
B MYTYaJUCTUYECKOE MHOXXECTBO WHCTPYMeHTaJIbHOMN
co6cTBeHHOCTHY, 06pa3yst TpaHCUHUBUAYaTbHbIN aH-
caMb6Jib, B KOTOPOM «/lesiTe/Ib OXBAaTbIBAET TO, YTO CTOUT
BHe ero U, IpeBpalllas 3TH 4yX/ble Belllh B CBOW NpHUAa-
TOK, JleJlaeT UX YacTbl0 caMoro ce6sa»'8. «/lesTenb» Ha
JIAaHHOM YPOBHe y>Ke He MOKeT ObITb UCTOJIKOBAH UH/ M-
BU/yaJIbHO, HO NIpeJCTaBJ/sAeT cO60M caMO MMMaHEHT-
HOe «0611iee es10», HaxoAsleecs B LieHTpe ¢uiocodpuu
kocMu3Ma. Ha 3ToM ypoBHe MalIMHHOCTD (KaK OOLIHM
NPUHLMI) 0O6peTaeT BIOJIHE KOHKPETHYIO IJIOTh TeX-
HHAYECKOr0 00'beKTa, U 3/eChb Ke «... Ha/lo BBINTU U3
MHpa TOJILKO 4YeJIOBeYeCKOro, HaZlo MOCTUYb OoJjiee
IJ1y60KHe U BceobbeMiolue GopMbl MUPOBOU KU3HU
B MOTPSICAIOLIEN UT'PE UX CMEHSIOUIUXCS ABKEHUN» .
TakuM 06pa3oM, TeXHUYECKUH MyTyalusM IpejoJa-
raeT UHAMBHUJYALUI0 TEXHUYECKOTO KaK CUCTeMbl Ma-
IIMH, a TakXe TPaHCUHAWBUAYALMIO 4YesJ0BeYeCcKOro
KaK TeXHUYeCKOT0, UJIH, FOBOPS LIMpe — KaK TBOPYECKO-
ro, a TOBOPSI «IJIy63Ke» — KaK TeHETHYECKOTO.

HoBoe McKyccTBO, WM MCKYCCTBO OYAyIIero — 3To
HUCKYCCTBO TpaHCHHAUBHAYyalbHOro. OHO BO3HHUKaeT
MMeHHO Ha IlepeceYeHUM MallMHHOH, TeXHWYeCKOH,
OpraHW4ecKON M HeOpraHWYeCKOW MPUPOADI, ABJAACH,
TaKUM 00pa3oM, UCKYCCTBOM KOCMHUYeCKHM, KoCMHUYe-
ckuM t€yvn. CTpanunpl, rae B.H. MypaBbeB ero onuchi-
BaeT, KaK OyATO B3ATbl U3 Hay4HO-YaHTACTUYECKOIO
poMaHa: «JBWXKYIAACA >KMBONUCH JOJKHA OBITH CO-
e/JMHeHa C My3bIKOM ... BBIXOJ, UCKYyCCTBa Ha MJIOIIAAb,
K HapOJHBIM MaccaM, lepeHeceHHe KapTUH Ha 006J/1aKa,
OBJI3JleHHe KaK 3KpaHOM BceM BUAMMBIM He6oM. Ha
HeM JI0JKHBI TOSIBUTBCSA 1eICTBUTEIbHO BU/I€HUS, KO-
TOPBIMU HaceJisiJio ero BoobpaxkeHue. Ho 3To OKHBI
6bITb 06pa3bl ¥ MPOOOpPa3bl He B CTAPOM aHTPONOMOP-
dbryeckoM cMbICJIe, a TpeI3HaMeHOBaHM s UM TPOEKThI
KOCMHY€eCKUX IOCTPOEHUH ... apXUTEKTYpa J0/>KHA pas-
JIBUTaTb PaMKH{ 3/laHUM, CINBATh JJOMALIHIOK XHU3Hb C
paboTamMu ayauTOpuUl, My3eeB, 06cepBaTOpHii, MeTeo-
pOJIOTUYECKUX CTAHIMM, J1abopaTopuii, co3jaBaTh ap-
XUTEKTYpHbIe LleHTPbl MacCOBOI0 YeJIOBEYeCKOro Jiel-
CTBMS, MEHAWOIEr0 UCTOPUI0 U PU3HUYECKUe YCJIOBUSA
’KU3HH, B OKUJAHUU YYaCTHU ero B aCTPOHOMHYECKUX
npeo6pa3oBaHUAX»?’, U Tak Jajee.

OnuceiBaeMoe aBTOPOM JeHCTBO — 3TO MCKYCCTBO
NPOM3BOACTBA XKU3HU: «MCKyCcCTBO GYAET B COCTOSHUHU
TBOPUTb OTZeEJIbHYIO Belllb U MpeBpalllaTh ee B XKHUBOe
CyILeCTBO, NPEeTBOPsIsi NMPOU3BOACTBO B Te€HETUKY».*!
JTO TakXe M HCKYCCTBO HOMaJM3Ma, MyTyaJHUCTHYe-
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CKOTro Ko4yeBHHYecTBa: «by/eT BHOBb BO3POX/JEHO U
OINpaB/laHO Havya/l0o KOUeBHUYECTBa, Npe/CTaBIsALLIee,
HECOMHEHHO, 6oJiee BBICOKYIO CTa/iUl0, yeM pabckast
NPUBSA3aHHOCTb K KJIOUKY 3€MJIM, HO B 3TUX KOYeBbIX
JBWXEHUAX OyLyT Nepe/BUTaTbCs He >KaJIKue H0pPThI,
CLIMTBIE U3 3BEPUHBIX LIKYP, a MOIHble rOpo/a-aspo-
IUTaHBL, FOTOBSAIIMECS K KOCMUUECKUM M0JIeTaM».
31ech cienyeT 3aJaTbCs BONPOCOM: IOYeMy NpPHU
YTeHUU BO3HUKaeT 3¢dekT yTonuuHoctu? Ilo Mbicau
B.H. MypaBbeBa, Mbl MPOCTO HECIIOCOOHBI MOMBICTUTD
WHAUBHU/A (4, B IepBYI0 04epeb, ce6sl caMUx) KaK npo-
yecc UHAVMBU/IYallUH, OTKPBITHIN [IJ1s1 TPAQHCUHAUBUAY-
aJIbHOTO CTaHOBJIeHUs1. B TakoM nporecce o6pasyroTcs
He NPOCTO «BHYTPUBU/IOBbIE» KOJIJIEKTHBBI, HO JaKe
TPaHCBU/IOBble MYTyaJMCTUYeCKHe CBA3U (C APYTUMU
BHU/IaMU JKUBOTO, C HEXKUBBIM, C TEXHUKOH, C KOCMUYe-
CKUMHU TesiaMu). B aTom cmbiciie B.H. MypaBbeB ocTa-

eTCsl HaCTOJIbKO JKe laJieK OT COBPeMEeHHOI0 UM TaTe1s,
HaCKOJIbKO U GJIM30K K HEMY - 4yepe3 NapaJjoKCcajJbHO
pOJZICTBEHHbIE er0 NPOeKTUBHON $UI0COPUN TPOEKTHI
K. Cumonzona u K. Jlesnesa, A. bagibio ¥ CeKy/a1ATUB-
HOTO peasiM3Ma/MaTepHUaIn3Ma, aKceJepalluoOHU3Ma U
00beKTHO-OpUEHTUPOBAaHHONW OHTOJIOTMU. U, KcTaTy,
MbICIb B. MypaBbeBa CTaHOBUTCS 0oJiee NMOHSTHOH,
ecqd eé MpoAyMaTh yepe3 OpallaHTOBCKUU KOHLENT
«MalllMHHOM 3K3anTanuu», (T.e. MOJUPYHKIHOHATIb-
HOCTH Ha YPOBHE CTPYKTYPHOTrO CTbIKa)”, 106aBUB K
TaKOBOM BO3MOXKHOCTb TPaHCBHUJOBOI'0 MyTyajHU3Ma.
Pycckuit punocod 6/1M30K HAM TaKKe yepe3 caMo CO-
BpeMeHHOe pa3BUTHe «cdepbl TEXHUKU U MTO3HAHUMY,
KOTOpOe, BO3MOXXHO, pa3BeuBaeT F'MraHTHU3M ero MbIC-
JIM, HO, TeM He MeHee, COXpaHseT B KauyeCTBe aKTyaJlb-
HbIX €e UHTEeHIMU. B
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CTUWINCTUYECKHUE ACIIEKTBI IEPEBOJA CTUXOTBOPEHHUA YUCTEHA
XbIO OIEHA «<FUNERAL BLUES»

Enena Anexkcandpoena IN0JIAIKOBA

KaHoudam ¢u/10102u4ecKux Hayk, doyeHm kagpeopsl aH2AUUCKOU Pus0102uu

Heanosckozo zocydapcmeeHHozoyHueepcumema

Tamapa Anekcanopoena UBAHOBA

cmydeHmka ¢akys1bmema poMaHo-2epMAaHcKoll puiosozuu
HeaHosckozo 2ocydapcmeeHH020 yHU8epcumema

[To33usa - ocobas obJsacTh nepeBoja. TaJaHTIUBBIN
pycckuit nepeBoguuk C.fl. Mapiiak, U3BECTHbIN INepe-
BoZlaMu coHeToB lllekcnupa, Tak roBOpUJI O NepeBojie
noasuu: «IlepeBoJ; CTUXOB — BBICOKOE U TPYAHOE HUCKYC-
cTBO. fl BbIIBUHYJ Obl IBa — Ha BU/, 1apaJlOKCAJbHbIX,
HO I10 CyLIleCTBY BepHbIX NoJioxkeHUs: [lepBoe. [lepeBon
CTHUXOB HeBO3MOkeH. Bropoe. Kaxx/ibl{i pa3 3T0 UCKJIIO-
yenue» [3, c¢.371]. [oBopss 06 0COGEHHOCTSX MO3THUYeE-
CKOTO TEeKCTa, CTOUT OTMETHUTb, YTO OCHOBHOW CMBICII
U 3CTeTHYecKasl Harpyska B I033UMH (B YaCTHOCTH B
JINpUYEeCKOl) HenocpeJCTBEHHO CBA3aHbl C HALMOHAJb-
HOM crnenudUKON W JIMHTBOKYJBLTYPHBIM CBoeobpa-
3MeM OpUTHHaJja: JIEKCUKOHM, rpaMMaTUKON, peueBoi
KoMIlo3UlMel, GOHeTUYeCKHM acleKTOM U KyJbTyp-
HbIM KOHTeKCTOM. CoyeTaHHe 3TUX IJIaHOB CO3JaeT
pAA 3¢ eKTOB cofepKaTeJbHOI0 XapaKTepa: CMbICJIO-
BO€e COIlOCTaBJieHHWe PUGMYIOLIUXCS CI0B, 0COObIM Ma-
pasienusM, nepeHocel U T.JA. [1, ¢.278]. [loaTuyeckoe
IIpou3BeJieHHe caMo 110 cebe SBJISAeTCs CI0KHBIM KOM-
IIJIEKCOM B3aHMMOCBSI3aHHBIX W B3aHMOJENCTBYIOIUX
3JIeMEHTOB: PUTMaA, MeJIOAUKH, CTPOPUKH, CTUIUCTHU-
ku. Kaxkzioe cJ10BO B MO3TUYECKOM TEKCTe HecJy4daiHo.
Eciy roBopUTh 0 IVIaBHOM Ha3HaueHUHU MO3THYECKOIO0
IIPOU3BeJIeHUs, TO BCe ITU 3J1eMEHThl B COBOKYITHOCTH
JlO/DKHBI OKasblBaTb CHUJIbHOE 3MOLMOHAJbHO-3CTETH-
yecKoe BO3JleMCTBHe Ha 4YWTaTess. FIpKUM NpHMepoM
TPy HOIEPEBOAMMOMN 1033UU SBJISIETCA TBOPYECTBO
aMepukaHckoro noara 20 Beka YucreHa Xbro OpeHa.
[IpegMeTOM JaHHOIO HCCIe0BaHUS SABJISETCS OJHO U3
CaMbIX U3BECTHBIX ero cTUxoTBopeHuH «Funeral Blues»
(1938) [6].

CorsiacHo onpegenenuto M.JI. Jlo3UHCKOTrO, Cylle-
CTBYeT /iBa OCHOBHBIX THIIa CTUXOTBOPHBIX [IePEBO/IOB
[2]. [TepBbIit — 3TO «IepecTpauBarOLIUii» (coepkaHue,
dopMmy), ero TakxKe MOXXHO 00603HAUYUTb KaK NEpPeBO]

BOJIbHBIN. BOCIIPUHAB U OCMBICIMB JyX U CMBICJ NOJ-
JINHHUKa, NlepeBOAUUK INepefaéT ero Ha s3blKe Hepe-
BOZIa, He cOoXpaHsAs npu 3ToM popmy. OfHaAKO 06s1acTh
BOJIBHOI'O IlepeBo/a KpalHe 6J1M3Ka COTBOPUYECTRY, CJle-
JloBaTeJIbHO, MOSIBJISAETCA PUCK HCKaKeHUs CMbIC/Ia U
NO3TUKU. BTOpPO# THII CTUXOTBOPHOTO MepeBosa — 3TO
«BOCCO3/IAI0IINI», TO eCTh BOCHPOU3BO/SIINHN KaK MOX-
HO 6oJiee MOJIHO U TOYHO cojiepkaHue U GopMy. ITOT
crnoco6 nepeBo/ia NpeAnoJiaraeT He TOJbKO COXpaHeHue
pasMepa, cTpoUKHM U METPUKHU CTUXOTBOPEHHS, HO TaK-
Ke MOPAJ0K ¥ TUI pudM, 0COOEHHOCTH ero MeJIoJUKHU U
3BYKOBOM opraHn3anuu. ToJbKO TaK B lepeBojie MOXHO
COXPaHUTb UHAUBUAYAJbHBIN CTU/Ib aBTOpaA [4].

Oco6bIi1 MHTEpeC A8 JaHHOI'0 UCCIeJOBaHUs NpeJ-
CTaBJISeT NlepeBOoJ, CTUJIMCTUYECKHUX SI3bIKOBBIX CPE/ICTB.
Bce cTunucTruyeckre npueMsbl o/pas3 e isloTcsa Ha U30-
OpasuTesbHble U BbIpasuTesbHble. K M300pa3uTesib-
HBIM CpeJiCTBaM f3blKa OTHOCATCA BHJblI 0Opa3HOIo
ynoTpebJieHus 0B, 60Jiee U3BeCTHBIE Kak Tponbl. OHU
OCHOBaHbl Ha 00pa3HOW MHpOpMALUU (3pUTENbHOH,
CIyXOBOM M TJ.), U K HUM OTHOCATCS 3MUTETH], MeTa-
doprl, 0MLEeTBOPEHUS U CpaBHEHUs. BblpasuTesbHble
CPe/CTBa, B CBOI oYyepejb, YCUJIMBAIOT 3MOLMOHAJb-
HOCTb BbICKAa3bIBaHMA IPU MOMOLIM CHUHTAKCHUYECKHX
KOHCTPYKLMH. K HUM MBI MO>XeM OTHeCTH aHadpopy, 31U-
dbopy, aHaAUNIOCKC U a/TTUTEPALIUIO.

CyiiecTByeT Z0BOJIbHO 60JIblLIIOE KOJIMYECTBO Hepe-
BOJIOB CTHUXOTBOpeHUs YucteHa Xbio OpeHa «Funeral
Blues», HO GOJIBIIMHCTBO U3 HUX JIOOUTEJAbCKHE. MbI
paccMOTpUM /JiBa IepeBo/ia, BblNoIHEHHbIX U. Bpogckum
1 A. CUTHULIKUM. Kak U3BeCTHO, CTU/IMCTUYECKH e aclek-
Tbl CTUXOTBOPEHHS BO MHOT'OM OIPe/le/ISIIOTCS XKaHPOM.
CtuxotBopeHue «Funeral Blues» coszaHo B »xaHpe aJ1e-
TMYecKUX CTaHCOB. JJlerua (OT Ipedy. >KajoOHas mec-
Hsl) — JIMpUYecKoe CTUXOTBOpPeHHe CpeJHero oobeMa,
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O0ObIYHO HAINOJIHEHHOE Ie4as/bHbIM 3MOIMOHAJbHBIM
COoZlep>KaHUeM, JIMIIEeHHOe OTYeTJHBOM KOMIO3UILHY,
KaK IpaBUJIO, HallUCAHHOe OT MepBoro Jiuua. Tak Kak
3Jlerusi — KaHp, He CKOBaHHBIN ONpe/ie/leHHbIMUA KOM-
NO3UIIMOHHBIMM IapaMeTpaMH, JJaHHOe CTHUXOTBOpe-
HUe SIBJISIeTCS He NMPOCTO 3JIETUH, HO ajierueit B popme
craHcoB. CTaHchl (OT UTa/. stanza - OCTaHOBKA) — 3TO
CTUXOTBOpEHHUE, cocTosilee U3 ctpod (ot 4 fo 12 ctu-
XOB B KaXKJI0H), KaKJjasi U3 KOTOPBIX XapaKTepUsyeTcs
CMBICJIOBOH (Ompe/ie/IeHHOCTb MbICIU, 06pasa) U CHH-
TaKCU4YeCKON 3aKOHYEHHOCThIO (3aBePIIEHHOCTD Npej-
JIO)KeHUH B IrpaHULaX cCTPOdbl, 3aMKHYTOCTb L|e[IOYKH
pudm). Cxema pudM oAMHAKOBA BO BCEX HA MPOTSKe-
HUU CTUXOTBOpeHus [5, ¢.373]. dnernyeckue CTaHChI
0OBIYHO XapaKTepU3YIOTCs NATUCTONHBIM IMOUYECKUM
pasMepoM c nepekpectHot pudpmoit ABAB. Opnako M6
B cTuxoTBopeHuHU «Funeral Blues» n0BoJIbHO HeycTOH-
YUB U pacllaTaH NUPPUXUSMH, CIIOH/eSIMH, CBEPXCXEM-
HbIMU yAapeHUsAMHU. PuTM, u3bpanHbiii OneHoM, Jo-
BOJIBHO CJIOXKEH JJI1 BOCIPUATUS PYCCKOTO YUTATeJs.
Kak CUTHUIKKHY, Tak U Bpockuil BbIGUPAIOT AJ1s Iepe-
BO/ja IIECTHUCTOMHBIN IMO C IIeH3ypoi (1ie3ypa - 06s13a-
TeJIbHBbIM CJIOTOpa3/ie/l Ha ONpeJielIeHHOM MeCTe BHY-
TPU CTPOKH, TO €CTb INaysa), Npu 3ToM y CUTHHULIKOTO
OH NepeMeKaeTcs NATUCTONHbBIM AMO60M. Takoi BbIGOD
AIBJISIETCS1 BIIOJIHE ONpaB/aHHBIM IIAroM, TaK Kak CTH-
XOTBOpEHME 3BYYUT ecTeCTBeHHee [iJIsl PyCCKOIr'o YMTa-
TeJisl, @ KpOMe TOTO JlaHHbIM pa3Mep He NPOTUBOPEUUT
OpUTHHaNY, TaK KaK MNATHCTONHBIA M IIEeCTUCTOINHbINA
AM6 4yepeayroTcs. B To »xe BpeMs 06a nepeBoj4uKa He
u3berarT NUppUxueB, a bpoAckuil BK/IOYaeT U CIIOH-
JleH, TeM CaMbIM YaCTUYHO BOCIIPOX3BO/sl COMBYMBOCTD
pUTMa OpUTruHaJja.

CTHUXOTBOpEHHe HaNMCaHO OT NEepBOro JMLA, TeMa
poU3BeJileHUs - IepeXMBaHUe CMepTH JHOHMOro
yeJioBeKa. IMOLIMOHAJIbHOE COCTOSIHHE JIMPpHUYeCKOro
repost pacKpblBaeTcsl IIOCTEeNeHHO: ec/IM B HayaJjle CTH-
XOTBOPEHUS JIMPUYECKUN repoil CJI0BHO paBHOAYLIEH
K CJIY4YMBILEMYCsl, U CTpaJlaHhe ero HUKaK He BbIpa-
»KaeTcsl, TO B TpeThel cTpode (TO ecTb BO BTOpPOU Io-
JIOBUHE CTHUXOTBOPEHHs) rope pe3Ko INpOpbIBAETCH,
«fI» nrpuyeckoro reposi BBIXOAUT HapyXy, U MOSIBJISA-
I0TCSl JIMYHblE U NPUTSKATeJbHble MECTOUMEHHUs], OT-
CYTCTBYyIOlIME B MepBBIX ABYX cTpodax. HecMoTps Ha
JlOBOJIbHO HeO6O0JIbIIOe KOJMYECTBO JIEKCUYECKUX CTH-
JINCTUYECKUX NpPUEMOB (B OCHOBHOM 3TO COYeTaHMs
MeTadopbl U runep60Jibl), pojb UX ABJASAETCS Olpeje-
Jasomeil. biarofapsa 3TUM npueMaM, CTUXOTBOpeHHe
OKa3bIBAaeTCsl 04eHb JIAKOHUYHBIM, He leperpy>KeHHbIM,
HO B TO e BpeMs HeceT B cebe K0JI0CccalbHOe 3MOLHO-
HaJIbHOe HalloJTHEHHe. ABTOP CO3/laeT psiJi UHTEPECHbBIX
coyeTaHUH runep6osbl U MeTadophl, HAXOAALIUXCA HA
I'PaHU OKCIOMOpPOHA. UMEeHHO B 3THX CTPOKax MpOsBJIs-
eTcs MactepcTBo OzeHa. Beipaxkenus put out, pack up,
dismantle, pour away, sweep up 06bIYHO OMUCHIBAIOT ObI-
TOBble NpeJMeThbl U sIBJIeHUs], OHAKO 3/ieCb UX QYHK-
s pacmupseTtcs. Kaxercs, 4To TUpUYeCKOMY reporo
HEBBIHOCHMO BH/IeTb, KaK yOUPAIOT JOM IOCJe M0XO0-
POH JIIOOGUMOr0 YesloBeKa, YIIaKOBbIBAIOT ero Bewiu. Ho
UCTHHHas Tparejus B TOM, YTO M3 3TOrO l0Ma HeJIb3sl
YUTH U BelllU HeJsb3s yOpaTh, TaK KaK Ha caMOM JeJie

3TOT JIOM — 3TO BeCcb MUp, He6GO, COJIHIE, JIyHa, Jleca.
PaccmoTpuM Heckosibko npuMepoB. [Ipumep 1: pack up
the moon - «ynakyy JiyHy» (IIOACTPOYHBIHA TEPeBOJ).
B nepeBojie Bpoackoro mMeTtadopa NOJHOCTbIO COXpa-
HseTcq («ymaky# JyHy»), B TO BpeMsl Kak CUTHUIIKUHN
M3MeHsieT KaueCcTBO [JIeHCTBUsl, OHO CTaHOBUTCS GoJlee
GecrnouaiHbIM, Ja)ke KpPOBOXAaJHbIM («C JIyHOH TIo-
KoH4M»). [IpuMep 2: dismantle the sun — «pasbepH, CHU-
MU, eMOHTUPYH COJIHIe» (MOACTPOYHBIN IepeBoj).
Bpoackuit onsaTh coxpaHsieT MeTadopy («cosHIe pa3be-
pu»), B TO BpeMs Kak CHTHULIKHI He COXpaHseT OTHOCHU-
TeJIbHO CIIOKOWHYI0 MaHepy JAeHCTBUS — OH BbIOHUpAET
MaKCUMaIMCTUYHBIH, JaXke pa3pylIUTeIbHbIN Ny Th, KO-
TOpBIN He COOTBETCTBYET TOHY CTUXOTBOPEHHUS U BCeH
MEeTOJAUYHOCTH MPOUUX AeHCTBUM («COJIHIIE - C [J1a3 J0-
Jioii!»). [Ipumep 3: and sweep up the wood - «v moiMeTU
Jiec» (moacTpouHbld nepeBon). B nepeBose Bpoackoro
MpUEeM COXpaHseTcs («IeC YUCTO MOAMETH»), TPU ITOM
Jl06aBJIeHO Ka4eCTBO JleMCTBUS, BbIpaXKeHHOE Hapeuu-
eM U He Hapyllalolllee CMbICJ OpUTHHaja. B nepeBoze
CUTHHLKOIO («CMeTH, KaK Mycop, Jiec») IpUeM IpeyBe-
JINYeH B OTPULIATEJbHYI0 CTOPOHY NyTeM J006aBJIeHUs
CpaBHEHMUS, XOTSl B OpUTHHAJIe JIeC CKopee MPUBOJUTCS
B NIOPS/IOK, KaK laHb yBaXKEHUS yMepILeMy.

[ToBTOpBI, HapsAAy ¢ MeTapopaMHU U TUIlepOOIaAMHU,
TaK)Ke UI'PAOT BXKHYIO POJib B 06pa3HOM crucTeMe CTH-
XOTBOPEHMUs], NIO3TOMY UX CJeJlyeT COXpaHsATb B Iepe-
BOJle, TaK KaK OHU HelNoCcpe/iICTBEHHO OTPa)KaloT nepe-
’KMBaHUA JINPUYECKOTO Teposl U aKLeHTUPYIOT MOTUB
yTpaThl: «<He was my North, my South, my East and West,
/ My working week and my Sunday rest, / My noon, my
midnight, my talk, my song» - «OH 6bLJ1 MOUM CEBEPOM,
MOHUM IOI'OM, MOMM BOCTOKOM U 3amafioM, / Moeil pa6o-
yell Hesesled U MOUM BOCKPECHBIM OTABIXOM, / MOUM
MOJIAHEM, MO€H IOJIHOYbIO, MOEH Oecenol, MOeH mec-
Hell» (moAcTpo4HbIl niepeBo). B nepeBose Bpoackoro
6oJiblIasi 4acTh NMOBTOPOB coxpaHeHa: «OH ObLI MOWM
Cesep, 01, Mot 3anaj, moii BocTok, / Mo mecTuiHeB-
HbIU Tpy/i, MOM BBIXO/IHOU BocTopr, / C/10Ba U UX MOTHUB,
MEeCTOMMeHMH cmiaB». OpHako y CHTHUIIKOTO M3-3a
3HAYUTEJbHOTO COKpallleHUsI KOJMYecTBa IOBTOPOB
3MOLMOHAIbHBIN HaKaJ TepsieTcs: «OH 6611 MOHM 3anaf,
Cesep, 101, BocTok, / BockpecHbIN OTAbIX, OYAHUX JHEN
uTor. / Mo# moJi/ieHb, IOJIHOYb, TIECHS, 6OJITOBHSI».

Ctunuctudyeckve 0COGEHHOCTU CTHXOTBOPEHMS Ha
CUHTAaKCUYeCKOM YypOBHe, crnenuduKka KOTOpPOro o06-
yCJIOBJIEHA »KaHPOM CTUXOTBOpeHHs1 (cTpoda Jo/KHA
SABJATBCA €JJMHbIM 3aKOHYEHHBbIM NpeJJIoKEHHeM U
BbIpaXKaTb MbICJ/Ib, HE NOBTOPAOLYIOCS B CleAytollel
cTpode), LO0CTATOYHO MOJIHO U NOC/e,0BaTebHO Nlepe-
JIal0TCsl B 060UX NepeBojiax.

HecMoTps Ha HUCKJIIOYUTENBHOCTL TBOpYecTBa Y.X.
OfieHa, oTeyeCTBEHHBIX NepeBO/IOB U paboT Mo uccie-
JIOBAaHUIO ero TBOpYeCTBa CYLIeCTBYeT KpailHe MaJio.
Bo3M0OXHO, 3TO 0ObsCHSAETCA He TOJBbKO HaJU4HheM
Yype3BbIYallHO 60/IBLIMX TPYAHOCTEN NpHU NlepeBo/jie Mo-
33U B IleJIOM, HO U CTHJIEM U MO3TUKON OfieHa B 4acT-
HocTu. [lepeBoj noasuu OfieHa, IpY KOTOPOM COXpaHs-
Jiuch 661 U GOpMa, U CoJiep)kaHue ero MPOU3BeJeHUH,
SIBJISIETCS CEPbE3HbIM BbI30BOM /[1JIs1 IepeBO/YMKa. B
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OXPAHHBIE JIMYHBIE UYMEHA Y IPEBHUX AKYTOB

Hpuna Ilempoena IIAB/IOBA

Cesepo-Bocmounblil pedepanbHblil yHusepcumem umeHu M.K. Ammocosa

AHHomayus. B danHoll cmamve paccmampugaemcsi
AKYMCKAasi GHMpoONnoHUMUS, d UMEHHO OXPAHHblE AUYHbIE
uMeHa 0OXpUCMUAHCKUX 8peMeH. BvisicHaromea momu-
8bl UMSIHAPEYEeHUs] OXPAHUMEAbHbIMU AHMPONOHUMA-
Mmu. Ocoboe mecmo 8 cmambe 0maedeHo paccCMOmMpeHUo
CEMAHMUKU OXpAHHbIX UMeH. COes1aH 8b1800 0 MOM, YUMo
aHmMponoHuMusi dpe8HUX HaApodo8 caxa ecbMa 6ozama
u Hocum 8 cebe He MO/bKO S13bIKOBYH0, HO U UHYH0, BHEsl-
3bIKOBYI0 UHOpMAYUI0

Kamwouesble ci108a: aHmponoHuMus, oXpaHHbvle ume-
Ha, UMsIHapeveHue, omnyaugarwujue, 06MAaHHble UMEHd,
Ky/bmypa, Mupo8o33peHue.

AHTpPONOHUMUKA, KaK pa3Zes] OHOMAaCTUKH, 3aHU-
MaeTcs U3y4eHUEeM JIMYHbIX UMEH: UHAWBUAYAJIbHbBIX
uMeH, paMUJINK, OTYECTB, MPO3BUII, MCEBJOHHUMOB,
KJWYeK. ITO CpaBHUTEJBbHO MOJIOJiash HayKa U UccIie-
JOBaHUH IO HEH MaJio.

B GyHKIIMIO aHTPOMIOHKMMOB BXOJUT HE TOJIbKO 060-
3Ha4YeHHe JINYHOCTH, HO U ee ueHTUGuKanus. OHU He
BO3HUKAIOT CaMU M0 cebe, OHU IJIOJ UX JJUTEJTbHON
3BOJIIOLIMHU. MHOIO 6YAyT pacCMOTpPeHbI SKYTCKUE OX-
paHHbIE UMeHa, KOTOpble ObITOBAJIU /10 XPUCTHAHU3A-
iy Ha CeBepo-BocToke CuOUpPU. ITO MEPHOJ BpEMEHU
10 XVIIB., Korja KCI0Jib30BaJIMCh CAMOOBITHbIE UMEHA,
KOTOpble UMeJIM TIOPKCKYI0 OCHOBY. B BUAy TOro, 4TO
SIKYThI )KUJIM HEGOJIbIIMMU TPYINaMH U 3HAIU APYT
Jlpyra BJIMILO, YeJIOBEKY GbLJIO IPUHSATO JIJaBaTh TOJIBKO
uMs, GaMUJIMK U OTYECTB y HAPO/Ia CaXa B Te BpeMeHa
He 6bL10. [lo moacyetam npodeccopa P.I. CappoHoBa
obHapyxeHo 6002 SKYTCKHUX JOXPUCTHAHCKUX UMEH
(5954 myxckux, 48 keHckux). [IpeoGiajjaHue Myx-
CKUX HMMeH OObsCHSIETCS TeM, YTO OHHU ObLIM TIJIaB-
HbIMM JIeMCTBYIOIIUMH JIML]JAMU B Te BpeMeHa. Takke
HY>KHO OTMETHUTb TOT $aKT, YTO y HApo/ia caxa UMeHa
He AudepeHINPOBAIUCH MO MOJY, UX OHU pa3/Invasin
o ceMaHuTKe WMeH. Hanpumep, KyHH3# («oT uMeHH
CYleCTBUTEJbHOTO KYH (costHIEe)», KbickbIHHBAX («OC-
HOBA KblbIC, T.e. JIeBylLIKa»), bbryuail («mydersazas»),
Kyc Xapax («yTHHBIE IJ1a3a») IBHO >KEHCKHe aHTPOIIO-
HUMBI.

JlOXpUCTHAHCKUU NepuoS; UMsSHapeYeHUsl y Mpej-
KOB SIKyTOB OTpakaeT f3bluecKUe NpejcTaBjeHUs. B
aHTPONOHUMAaX TOr0 MepUoja CyllecTBOBaJja TeCHas
CBA3b MEXJY NpeAMEeTOM U UMeHeM yesioBeKa. B HUX
OTpakaJlu CBOe BUJleHUEe Y IOHUMaHue MUPa, OKpy:Ka-
Io11el JedicTBUTENbHOCTH. OHU 060KeCTBJISIIIN TPUPO-
Zly, 3TO IPOSIBJISIJIOCh B BEPOBAHMUSIX, KYJIbTaX, 00ps/iax,

MOKJIOHEHUsIX, UMSIHape4YeHHH.

Y ApeBHUX SIKYTOB BbIOOP MMEHH TOJIBKO YTO MO-
SIBUBIIEMYCSl MJIQJIeHLly ObL1 CBfI3aH C MHpPOIOHU-
MaHHeM YeJiOBeKa M 0OYCJIOBJEH BCEeH peJNrho3HO-
dunocopckoit cucremoil B3mIsAL0B. OHM CTPEMUIINCH
COXPAHUThb U IPOZAOJKUTD CBOM PO/, TO3TOMY HOMUHHU-
poBa/IM UMeHaMH, KOTOpble [0 UX NpefaHusM 06J1ajia-
JIA «Marn4ecKou CUJI0M».

JleTu B Te cypoBble BpeMeHa pOXJAaluChb U YMHUDa-
JIY, TI03TOMY SIKYTbl, YTOOBI U36€XKaTb 3TOT0 HECYACTHUS
Y COXPaHUTb CBOU pOJ, AaBa/Iu OXpaHHbIe UMeHa. OHU
BEPUJIY, UTO JIMYHbIe UMEHa HOCAT MarudecKyr CHUJIy,
TaK e KakK U 00psafbl.

B sanucax Moranna JIuHAeHay TOBOPUTCH, YTO AKY-
ThbI B CJlyyae CMepTH peGeHKa C/lelyILUM JeTsM JaBa-
JIA UMeHa C OTpUILaTeJbHONH CeMaHTUKOW, MOTUBUDPYS
3TO TeM, YTO JeTH C TAKUMHU MMeHaMU BBLDKUBYT, TaK
KaK 3JIble XU U JIeMOHBI OYAYT UX 60ATbCs. B aKyT-
CKMX OXPaHHBIX MMeHax JJOMHUHUPYIOT UMeHa C OTpH-
LaTeJbHONW ceMaHTHKOW. Hampumep: 313MT3 («Bellb
HeBaxkHasi»), Xanb6ax («HeHaiexHbli»), CbipaaH («cJto-
HSBBIH, Bsiblid»), CaMHax («CTapbld, pa3BaJHUBLINKA-
cs1»), Meky («IJ10x0#, HeB3pa4HbIi»), bIT kbibtha («co-
6aubs Jjoub»), KyhagaH («m1oxoi») u ap.

O6pamtas BHUMaHUe Ha CEMaHTUKY JaHHBIX aHTPO-
MOHMMOB MO>KHO IPUWTH K MBICJIM O TOM, YTO 3TO IPO-
3BHUIIA, IU6O0 KJIWYKH, HO B IeHCTBUTEJIBHOCTH 3TO Ha-
CTOsILl[Me MUMeHa JIpeBHHUX caxa.

B 3aBMCHMOCTH OT NPU3HAKOB B OXPaHHbIX HUMeHaX
MOXXHO BBIJIeJINTh CleAyloliue JeKCUKO-CeMaHTHYe-
CKHe IpyIIIbL.

Ornyrusaroiue: bepe («BoJsik»), baabbid («CHJb-
Hblii»), BooTyp («6oraThipb»), baliaHail («x03511H Jieca,
JIyX-TIOKPOBUTEL OXOThl»), Bege («cunau»), Byruyt
(«oxoTHMK»), XaTaH («3akajJeHHbIN»), Cyra («Tomop»),
Tumup («wkesne3o») u ap.

TiOpKM HapeKa/ii CBOUX 4aJi TOTEMHbIMU UMEHaMH,
YTOObI UM GBLIM NMPHUCYIIM CBOHCTBA 3THUX KUBOTHBIX.
[lo ux npefaHuAM, pofOHaYa/IbHULIEN TIOPKCKHUX ILJIe-
MeH 6bliIa BosvyuLa. B aTol ceMaHTHYecKOd rpymne
BcTpeydaeTcst UMs bepe («BOJIK»).

O6maHHble: Beipmax («komap»), Kyhagan («mio-
Xx0W»), bBeiprax («moraHbll, CKBepHbIN»), KyTyiax
(«mp1b»), bIT («cobaka»), BeIT («Bowmib»), Akaapbl
(«rymeny»), OMyKk («apyroil HauKoOHaJIbHOCTUY»), baga
(«narymka»), Ahaax («6oJsie3aHeHHbIN»), BogoH («60-
JIe3HeHHbI»), Bap6ax («HeBaXKHbIN, HE3HAYUTEJIbHbIH,
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HUYTOXHBIN»), Bynymaby («HaiifieHbl»), Jbaaauk
(«Hemocena, 6popsra»), Xaap6ax («HeBaXKHbIH, ILIO-
xoi»), Kewkenell («mycTorosioBblit»), Kypyeiax («6e-
mieny), Meky («IJIoXol, HeB3pauHbli»), CbITbIraH
(«THUJIOH, TYXJIBIN») U JP.

Yrto kacaeTcs MMeH, 06pa30BaHHbIX OT 11BET00603-
HayeHWUH, B CUMBOJIUKE y SIKYyTOB NPOTHUBOIOCTABJISA-
10TCs GeJibli U YepHbIH. UX MOXXHO paccMaTpuBaTh Kak
OXpaHHble, B BUJIy TOTO, UTO GeJibli 11BET CBSA3BIBAJIU C
6J1arono/iy4ueM U c4yacTbeM, a YePHbIA LBET CUMBOJIU-
3MpoBaJl 3J/ible CUJIbl. MOXKHO BbIJIeJIUTh UMeHa MaHaH
(«besnblit»), Xapa («uepHbIit»).

Taxke BcTpeuarTcsl TNoXesaTeslbHble HMeHa. K
HUM OTHOCATCSI UMeHa TUNa JpaJ («Hajexa»), AnbaH
(«caBHBINY), Bopoit («He moamycTu»), Byktyyp («mpe-
ycleBarouuid Bo BceM»), Caprbl («cyacTbe, yjpada»),
ChIpAbIK («IpKUH, ACHBINY®), Cynyc («3Be3/1a») U Ap.

B HblHelIHEM aHTPONOHUMMUKOHE SIKYTOB MOXHO
BCTPETUTH IOXKeJlaTeJbHble MMeHa, HanpuMep: JpaJi

(«Hagexa»), Tanaan («TasaHT»), AliblIaHa («0OpPbIN
ayx»), Aareic («6JyarocsioBeHue»), Kackua («6ynyiee,
nepcrneKTUBa») U Ap. M Bpsz 1M MOXXHO BCTPETUTD OT-
NyryuBamLiye, 1160 0O6MaHHbIe UMEHa.

TakuM 06pasoM, y ApeBHEr0 Hapo/a caxa 0COGEHHO
B2XXHYIO POJIb UTPaJIM HMEHHO OXpaHHbIE UMEHA, KOTO-
pble 3aKOAUPOBAIU B cebe 0COObIN pUTYaL. ITU aHTPO-
NOHUMbI HOCUJIM 06eperarwlini XxapakTep, TeM CaMbIM
He JJaBa/Ii UCYe3HYThb BceMy poAy. OHH HOCAT GoJiblLie
MHOpMalMK, YeM HapulaTeJbHbIe CI0BA, CIOCOGHBI
OTpPaXKaTb He TOJIbKO fI3bIKOBYI0, HO U MHYIO, BHESI3bI-
KOBYI0 MHPOpPMALIUIO, HECYT B cebe SIBHbIN OTMeYaTOK
’KU3HU HApo/a, ero MaTepuaJbHOW U JYXOBHOH KyJIb-
Typbl. PaccMOTpeB JIMIIb OXpaHHblE UMeHA HaM CTaJa
sICHA KyJIbTypa IKYTOB, Y3HA/IU UX NOBepPbs U 0OPSAbL.
TeM caMbIM MOXHO CJieJIaTh BBIBOZ, O TOM, YTO aHTPOIIO-
HUMUS IPEBHUX SIKYTOB GblJIa BeCbMa pa3BUTa, 6oraTa
Y TpebyeT ee CHCTEMHON U3yYEeHHOCTH. B
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HAPYIIEHUE HYTPUTHUBHOTO CTATYCA Y IETEH-UHBAJIU/IOB

Ilasen ®edoposuu }KEJIE3HAKOB
Enena AnamoaveeHa ETOPOBA

Osvea Bukmoposena KAMEHEBA
CIl6 I'BY «[{CPHu/IU Kuposckozo patioHa»

B Poccuy HapyuieHHe MUTaHUA TPAJULMOHHO CYM-
TaeTCs TUIIUYHBIM /IS [leTel C TsoKesbIMU IposBJle-
HUAMH HEBPOJIOTMYECKUX PACCTPOUCTB, B OTJIMUHE OT
COBPEMEHHBIX B3IJISZI0B, COIVIACHO KOTOPBLIM Hejee-
CIOCOOHbIe JIeTH pacCMaTPUBAIOTCA Kak rpymnna prucka
N0 pa3BUTHUIO rUNOTpoduu. Takol HEOGOJBLION «HIO-
aHC» B BUJIEHUM KapJWHAJbHO MeHsIeT MOJAX0[ MeJU-
LIMHCKOM CJ1y>K6bI K 33/lauaM olleKH HaJ, Ipo6JIeMHBIMU
JeTbMU. Eciv B pa3BUTBIX cTpaHaxX NoJJep:KKa y/0B-
JIETBOPUTEJIbHOTO HYTPUTHUBHOTO CTaTyca HeJieeclo-
COOHOTO JIMIa IBJISETCS O4HUM U3 IPUOPUTETOB yX0/a
(uTo YeTKO OTpaxkeHo, HapuMep, B pa3paboTaHHBIX
npodeccuoHalbHbIMU coto3aMu Kanagwl, CIIA odu-
[IMaJIbHBIX PEKOMeH/JallUsAX), Ha CTPaHULAax MeJUL1H-
CKUX HW3JJaHUH NPOBOAUTCS aKTHUBHOe OOCYXJeHHUe,
KaKHle M3 MeTO/I0B IMarHOCTUKH WJIM BMellaTeJ bCTBa
ABJAITCA 60Jiee a/leKBaTHbIMH, TO B OTeYeCTBEHHOU
IpPaKTHKe, B MOINbITKAaX BblJIEYUTh/peabUIMTUPOBATD,
MbI 4acTO 3abbIBaeM 3a/laTh cebe NPOCTON BONPOC: He
MMeeT JIM 3TOT pebGeHOK CONMyTCTBYWOLIeH TUIIOTPO-
buu, KoTopas yriy6seT NposiBJeHNUs MHBAJIUAHOCTU?
Bosiee Toro, Aa)ke eclM TaKOM BONPOC 3aJaH, Mbl He
BCer/la TOYHO 3HaeM, Kak Ha Hero OTBeTUTh. B mpakTu-
YeCKylo MeJJULIMHY He BBe/leHbl YeTKHe peKOMeH/alluu
II0 OlleHKe HYyTPUTHUBHOTIO CTaTyca JeTel-uUHBaIU/0B,
dbopMy/ibl pocTa N0 3aMepaM JJIMHBI 1Jleda U roJleH!
IIpU HEBO3MOXXHOCTH OCYLIECTBUTb TpaJUIMOHHbIE
U3MepeHUsl, CKPUHUHI TUNOTpodUM MO TMOKa3aTe-
JIIM OKpPY>KHOCTM IlJledya COIJIACHO peKOMeHJalUsM
pabouyux rpymnn BO3, a TOJIUHY KOXHO-KHUPOBOU
CKJIaIKU TPYAHO OLIEHUTb NPU OTCYTCTBUHU KasMIepa.
A ecniv MarHo3 He NOCTaBJIEH - HET U NOKa3aHUH A5
JIONIOJIHUTE/IbHBIX 00C/IelOBaHUM, BMellaTeJbCTBa, a
3HAYUT HET U KOMIIJIEKCHOTI'O NJIaHA HYyTPUTUBHOM MO/ -
Jepku. [loaToMy npu poOKHX NONBITKAX CAaMUX POJU-
TeJiel BbISICHUTD, «He CJIMUIKOM JIU Xy/10M Halll peGeHOK
CO CHACTUYeCKUM TeTpanape3oM?», OHU MOTYT YCJbI-
11aTh OTBET: «a YTO e Bbl XOTUTe - y Hero e JILII», He
c/les1aB HU OZJTHOM MONBITKY, YTO6BI pazobpaThbcs. Jaxe
eCJIM LeJib 10 yJAy4YlIeHHUI0 )XU3HU pebeHKa C OTCTaJIo-
CTbIO CYLIECTBYET, C/ieJlaTb 3TO, COTJIaCHO COBpEMeH-

HBIM peKOMeHJalusM, TsxKesno. HamoMHuM, 4TO C Hy-
TPUTUBHBIMU [IPO6GJIEMAMU JeTeH-UHBANINL0B J0/KHA
paboTaTb MyJbTHAMCLHUIIMHApHAs KOMaHJA - Bpay,
MeJCecTpa, AUEeTOoJ10T, QU3UYECKUN TepPANEBT, JIOTONES,
IICUXO0JIOT, COLUa/IbHBIN paboTHUK. He GyzeM yTOUHSATD,
JIOCTaTOYHO JIM TaKUX KoMaH/[| B Poccuy, octaHoBUMCS
Ha JIpyTUX acleKTax. B oTeyecTBEHHON PaKTHKe JIOTr0-
ne/ibl YaCTO OTKA3bIBAIOTCS paboTaTh C IETBMH JI0 TPEX
JIET, TI0KA NOSIBUTCS BO3MOXXKHOCTb paboTaTh C «IOCTa-
HOBKOH 3BYKOB» [I0 NOJIy4eHHUsl pe3y/bTaTa. 3aTo Co-
BpeMeHHasl JIOronejusl UMeeT JleJ0 He TOJIbKO C IMpo-
6J1eMaMU peyH, HO U C TPOLLeCCOM KOPMJIeHUS peOeHKa,
y’Ke ¢ BO3pacTa HOBOPOXX/JEHHOCTH, YAeJsis 6oJjblioe
BHUMaHHUe pPa3BUTHUIO Yy MJIAJIEHLA COOTBETCTBYIOIIUX
OpaJIbHO-MOTOPHbIX HAaBBIKOB, KOTOpbIE SIBJISIOTCS
HeOoGXO0JUMBIM YCJIOBHEM CTAHOBJEHUS B OyAylleM
YCIEMIHON 3KCIpecCUBHOH peun. Takue crenuaancThl,
Kak GU3UYEeCKUe TepaneBThl B pe3y/IbTaTe Hallel ycTa-
peBlIel HOPMAaTUBHO-NPAaBOBOM 6a3bl YaCTO OTPaHU-
YUBAIOTCS JIO/DKHOCTSMU «MeJIMIIMHCKasA cecTpa (KH-
CTPYKTOP) 10 JieyeOGHOH GUBKYIBTYype», «<MeAULMHCKas
cecTpa Mo Maccaxy», YTO, KOHEYHO, HE CIIOCOOCTBYET
3ddeKTUBHOMY UX MPUBJIEUEHUIO K paboTe C HYTpU-
TUBHBIMU Npo6GseMaMu. OHAKO BaXKHO INOHATH, YTO
YJAYYIIUTH MPOLIeCC KOPMJIEHUSI HEBO3MOXKHO Ge3 Iep-
BOOYEPEJHOTO NPeOCTaBIeHNS PeGEHKY aleKBaTHOTO
MOJIOKEHUS] U HWCIOJIb30BAaHUS JeTbMHU-UHBAINIAMY,
IpY HEOOXOAUMOCTH, AN TALMOHHOT0 060PYA0BaHHUSL.
JTOoT HeBeceJbId mnepedyeHb «POCCUHUCKUX TPYAHO-
CTeW» MOXKHO IPOZOJDKATH JJ0JIT0, OAHAKO, He 1opa JIU
nonpo6oBaTh UX peluTh? W mepBbIM MIaroM K 3TOMy
JIOJDKHO ObITh, MO KpaiiHell Mepe, OCO3HAHUeE cCylle-
CTBOBaHMS 3TUX TpyAHOCTel. O4eHb XOpOLIo, KOrga U
BpaYH, ¥ CeMbsl HalleJIeHbl Ha MOJIHYIO YCIEeLHOCThb pe-
abunuTanu ocoboro pebeHka, HO OyeT JiM OHA Jeii-
CTBUTEJIbHO YCIIEUIHOW [JiJIs peasiM3allM NOTeHLHala
pebeHKa, ecqu OYyAYyT HUIHOPUPOBATHLCS NPOSIBJIEHUS
TSKEJION HeJJOCTaTOYHOCTHU nuTaHusa? U kakum GyzeT
KayeCTBO KU3HHU TAKOTO peGeHKa U ero CeMbu?
PexomeHganuu HYTPUTHUBHOI'O KOMHUTETA
CeBepoaMepUKaHCKOr0 OOLIECTBA JETCKUX IaCTPOIH-
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TEPOJIOroB, T'eNaToJIOTOB U HYTPULMOHUCTOB IO HY-
TPUTHUBHOW MNOJJEpXKKe JeTed C HeBPOJIOTMYeCKHMH
paccTpoucTBaMU.

1. HytpuTHBHasA nojJep:KKa ABJAETCA UHTerpasb-
HOH 4acThlO yX0/ia 32 Pe6GEHKOM C HEBPOJIOTMYECKUMU
MOPKEHUSIMM U 006ecrnedynBaeTCsl MYJbTH/YCLHUIIIN-
HAapHOM KOMaH/JOW CINeLUaJUCTOB: Bpady, JUETOJIOT,
Me/iceCcTpbl, PU3NYECKUH TepaIeBT, JOTOIe, ICUXOJIOT,
COLMa/IbHBIN pabOTHUK.

2. /g MOHUTOPUHIA aJleKBaTHOCTU NMOCTYIJIEHUA
HYTPHUEHTOB M YCIELUIHOCTH POCTa HYXXHO peryJssp-
HO IMPOBOJUTH 00C/IE/JOBAaHUS TAKOTO pebeHKa: Macca,
pPOCT/AJIMHA TeJ1a, COOTHOILIeHHe MacChl TeJia K pocTy (y
CTapIIMX JleTel - 10 KpallHel Mepe eXerofHo, y Mjaj-
KX - Yalle).

3. Y Miafuux feTeu, JeTel ¢ TSHXKeJI0M HeBPOJIOTH-
YeCKOW YMCTBEHHOH, OpaJibHO-MOTOPHOU AUCHYHKIU-
ell HaZj0 06ecrneYruTh MeXaHU3Mbl PAHHETO BBISIBJIEHUS
JleTedl C BBICOKHM PHUCKOM THUNOTPOOUH, 3a/eP>KKOU
poCTa, XpPOHUYECKUMHU JIETOYHBIMU NTP06IeMaMHU BCe-
CTBHE acUpalyy, U36bITOYHBIM BECOM.

4., Eciu TpyAHO MNOJIyYUTb TOYHBble IOKa3aTesd
Macchbl TeJla U poCTa, AJis OLLleHKW HYTPUTHUBHOIO CTa-
Tyca MOXXHO MCI0JIb30BaTh aJIbTEPHATUBHbIE METO/bI:
OKPYKHOCTD IlJIeYa, TOJILIMHY KOXKHO-)KUPOBOW CKJIaJ-
KU Ha/l TPULLEINICOM, JIJIMHY FOJIEHH.

5. [locko/IbKy NOTPEOGHOCTH B MUTATEbHbIX Bellle-
CTBaxX MOTYT OTJHYATbCsl BCJAEACTBUE OTKJIOHEHUH B
MBILIEYHOM TOHYCe, PU3NIECKONH aKTUBHOCTH U POCTE,
IIpU NPOBeJIeHUU HYTPUTUBHOM Tepamnuu JJs olnpeje-
JIEHHUSA ee a/leKBaTHOCTH COOTBETCTBYIOILUM METOL0M
ABJISIETCSI MOHUTOPHUHT TeMIIa Habopa Macchel TeJa.

6. 060CHOBaHHOW NPEBEHTUBHON CTpaTeruey sBJs-
eTcsl NpodUIaKTUIECKOe UCN0JIb30BaHKe NpenapaToB
MUKPOHYTPUEHTOB.

7.Y peTel, KOTOpble MOTYT NUTATbCA OPAJIbHO, ITep-
BbIM OTBETHbBIM LIAroM SIBJSIETCA YIIOTpebieHNe ML
C BBICOKOM NMHUILEBON U 3HepreTUYECKON IJIOTHOCTBIO;
y JleTel C BbIpaKEHHOW OpasibHO-MOTOPHOU AUCPYHK-
nueld MoXeT MOTPe6oBaTbCsl U3MEHEeHHe TEKCTYpPbl U
KOHCHUCTEHU MU NUIIU. [y onpesesieHNAs MOTeHIMala
Y NPOrHO3a OPa/IbHOI'0 KOPMJIEHHUS] BaKHO NMPOBOJHUTH
NOBTOpPHbIE [epUOJHUYECKHEe 06CIe[0BaHUS OPabHO-
MOTOPHBIX HaBbIKOB pe6eHKa IPUHUMATh MULLY.

8.V nmeTel, KOTOpble He CIIOCOGHBI MUTATLCS Yepes
pOT WJIM He MOTYT JOCTHYb JJOCTAaTOYHOTO OPAJbHOIO
notpeb6JieHUs )1 NOAAepXKaHUs aJIeKBaTHOI'O HYTpPHU-
TUBHOTO CTaTyca WY rUJpaTalyy, MO)XHO HHULMHUPO-
BaTb 9HTepa/IbHOE 30H/I0BO€e IUTaHUe.

9. lng KpaTKOBPEMEeHHOTO HyTPUTHUBHOTO BMella-
TeJbCTBA NPUMEHSAETCS Ha3oracTpajbHOE WJM Haso-
el0HaJIbHOe 30H/0BOEe NUTaHHWe; NpOoBeJleHUe [0JIro-
CPOYHOH HYTPUTHUBHOH peabWIUTALMU MOXET ObITb
N0Ka3aHUueM [Ji1 NPOBeJleHUs TacTPOCTOMUM WJIU Ta-
CTPOEIOHOCTOMHUH.

10. AHTUpedIIOKCHBIE POLEAYPHI, TAKHE KaK 330-
dareanpHas GYHAOIJIMKALMSA, NPOBOAATCA INpPHU CO-
OTBETCTBYIOLIMX KJWHUYECKUX MOKa3aHUSX; BaXKHO
YUHUTBIBATb JaHHble PYKOBOJCTB, KOTOpbIE 06CYKJAI0T
4acTOTy HeyZa4yHOH QyHAOIIMKALUY.

11. XoT#s 340p0Bbe U GyaronoJiyurie peGeHKa siBJs-
I0TCSl CaMbIMHU TJIaBHBIMH, NIPU NPUHATHUU peLIeHUs O
NpPOBeJIeHUH arpecCUBHON HYTPUTHBHOMN MNOAJAEP>KKHU
He06X0MMO yYHUTBIBAaTb GECIOKOHWCTBO poAUTEJEH U
ceMelHble B3IIAbI.

12. /lns obecrnieyeHusi YBEPEHHOCTH YMECTHO YCTa-
HOBUTb, CYLIeCTBYET JIU CUCTeMa NOAJEPKKH CEMbH 110
yXoAy 3a pe6eHKOM U CIIOCOOHA JIU CeMbsl peau30BaTh
IporpaMMy HyTPUTHBHOM peabUINTaALMU. B
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MO3UTHUBHBIN UMUK COLUAIbHOM PABOTHI B OBIIECTBE:
AHAJIU3 ®AKTOPOB ETO OBYCJ/JIOBJIMBAIOIIAX

TamvsHa AanekcandoposHa LIECTOIIA/IOBA

CvikmbieKkapckull 2ocydapcmeeHHblll yHuUgepcumem
umenu [Tumupuma CopokuHa

Abstract. This article focuses on the positive image of
social work in the community. The article describes the
factors that determine a positive image of the profession.

Jua moBbiieHus1 3¢ PEKTUBHOCTH  COIMATbHOMN
paboThl, HEOOXOJUMO IlesieHaNpaBIeHHOe POPMHUPO-
BaHUE e€é UMH/[KA, UMHU/PKA COLMAJbHOTO PabOTHHKA
M UMHU/PKA OPTraHW3alMH, NpejoCTaBJISIOIINX COLU-
aJIbHBIE yCIyrd HaceseHuto [1, 88]. OpueHTUpamMu B
JlaHHOUM paboTe J0/DKHBI BbICTYNATh PE3YJIbTaThbl HC-
C/1eIOBaHUs H/Jlea/IbHBIX U PeasIbHbIX MTPEJICTABJIEHHH,
OLIEHOK U COIIMaJIbHO-TICUX0JO0TUYECKUX YCTAaHOBOK Ha-
cesieHus [3, 181].

B cBsI3n ¢ 3TUM GbLIO MPOBEJEHO HCCJIE0BAaHUE
chOpPMUPOBAHHOCTH HMH/pPKA COLMAJbHOM pabo-
Thl Yy HacesieHUs. B ucciefoBaHuU MMHIKA mpodec-
CUU «coljdasibHasi pa6oTa» OblJ1 NPUMEHEH MeTO[
AHKEeTHUPOBAHMUS, OCKOJIbKY UMEHHO ONPOCHbIE METO-
Jbl JAI0T BO3MOXXHOCTh HPOAHAJM3UPOBATh OO'BEKT
WCC/IeIOBAaHUS C TMO3ULUM Pa3JUYHBbIX COIMAJbHBIX
CyO'bEKTOB, BCTYIAIOIMUX B KOMMYHHKaIMIO. Bbibopka
npeacrabieHa u3 100 yesoBek, B Bo3pacTe oT 35 70
65 JieT, 74 W3 KOTOPBIX JKEHIIWHBI, 26 — MY>KUYHHBI.
PecnioH/iIeHTB! SABJSAJIMCh MPEJCTABUTENSIMU Pa3Iny-
HBIX chep AesTeNbHOCTH. MccenoBaHue 66110 IPOBe-
ZIeHo Ha 6a3e 'BY PK «Pecny6iMKaHCKUE cOIlUaIbHO-
03/I0pPOBUTELHBIN IIeHTp «MaKcakoBKa» Pecry6IuKu
Komu, ropojia CeIKThIBKapa.

JlaHHbIe pe3y/bTAaTOB UCCIEA0BAHUS TOKA3aJIH, YTO
B MOHMMaHHWU MHOTHX ONPOLIEHHBIX, COI[Ma/JbHas pa-
60Ta MpeJCTaBJsSETC KaK YXOJ 32 HYXK/JAIIUMHUC
JIIOJIbMH, KaK OKa3aHWe TTOMOIIH /1Sl Y/I0BJIETBOPEHUS
IEePBUYHBIX MOTPEGHOCTENH, HO BMECTE C TE€M, [0 MHe-
HUI0 GOJIBIIMHCTBA OIpPOIIEHHBIX JJaHHas mpodeccusi
TpebyeT IyOOKHWX 3HAHUM U YMEHUH B Pa3JIMYHbIX
obJlacTaX, a TakxKe SIBJSETCS 3HAUMMOU mpodeccreit.
[IpeacTaBuTEeIM AAaHHOW Mpodeccuu, Mo pe3yabTaTaM
AHKETHUPOBAHMS, JOJ/KHbI 00/1aZlaTh TAKUMH Kade-
CTBaMH, KaK 3MIATHs, TOJEPAHTHOCTb, MUJIOCEPAHE,
OT3BIBYMBOCTb, CEPAEYHOCTD U J06P0KeNaTENbHOCTD.
WHTepecHO MHEHME IPAXK/AH O TOM, UTO CHEUATUCTAM
COIMAJILHOU paboThl HEOGXOAMMO HMETh COGCTBEH-
HbI ONBIT XUTEUCKUX TPYAHOCTEH. BOJIbIIMHCTBO
PECNOH/IEHTOB, MPU BO3HUKHOBEHWH y HUX TPYAHBIX
’KU3HEHHBIX CUTYalMH, 06paTHU/IMCh Obl 332 MOMOLIBIO
K GJIM3KUM JIIO/ISIM, HEXKEJIM B COLMaJIbHbIE CJIYKOBI.
HeBepue HacesieHHs B CHJIbI CIIEIUAJMCTOB COIMAJIb-
HBIX YYPEXJEHUN CO CTOPOHBI HACeJeHUsI UMeeT P

npuyuH. [lepBast U3 KOTOPHIX CBsI3aHa C COLHATbHBIMU
Y 9KOHOMHYECKUMH MpeoGpa3oBaHUSIMH, KOTOpbIe, B
CBOIO 0Yepe/ib, [I0JJ0PBaJIK Bepy B JIlO6bie HHHOBALUY,
HAyLIMEe CO CTOPOHBI BJACTHBIX CTPYKTYp. B Haliei
CTpaHe 3a MoCJe/[HUE AEeCSATUIEeTHS BIPOC/IH MOKOJIe-
HUsl TPaXkAaH, KOTopble Y6eAUTUCh HAa COGCTBEHHOM
OMBITE, YTO B pelleHHUH KU3HEHHBIX NPO6JIEM CleyeT
paccyuThIBaTh TOJILKO Ha CBOW CWJbL. Takke, HeJib-
351 He y4eCTb U MOCJECTBUS MUPOBOro GUHAHCOBOTO
KpPU3HKCa, KOTOPBIN CYIeCTBEHHO MOBJIMSJI HA YPOBEHD
COL[MAJIbHOT'O 6J1ar0COCTOSIHUA B 06IecTBe. [J1aBHast
NpUYMHA, 0 KOTOPOH rpakJaHe He oGpallaroTcs 3a
MOMOIIbIO B yUPEXKAEHHS COIIMATBHOM 3aIUThI — CAMO-
CTOSITEJIbHOE pellleHHe CBOUX >KU3HEHHbBIX MPOOGJEeM.
JpyruMu HEMaJIOBR)XHbIMU TNPUYHUHAMHU, SIBJASIOTCH:
HH}OPMaIMOHHBIN BaKyyM, TO €CTh, He 3HaHHUe UHOP-
Mal[{H, O TOM, Ky/la MOXKHO 06PaTHUTbCS M KaKylo peaJsib-
HYI0 TMOMOIb MOXXHO IMOJIyYUTh NMPH BO3HUKHOBEHUH
TPYAHBIX >KU3HEHHBIX CUTYallMi; omaceHusl TpaxkAaH
CTOJIKHYThCSl C HEMIOHUMaHHEM, TPyOOCTbI0 U PaBHO-
JylIieM paGoOTHUKOB COLMAJIbHBIX CJYKO; HEKOTOPhIE
OMNpOILEHHbIE CYUTAIOT, UYTO B COBPEMEHHBIX pPeasHsX,
OHH MaJIO YTO MOTYT.

[To/I0BMHA ONPOLIIEHHBIX TPaX/AaH He CYUTAIOT COLU-
aJIbHY10 paboTy NPECTUKHOM npodeccuel Mo NpUInHe
HHU3KOHU OIUIAThl TPY/Za; HEOOXOAUMOCTBIO KUTh YYKH-
MH Mpo6JieMaMU M B3aUMOJAEHCTBOBATh CO CJIOXKHBIM
KOHTHHTE€HTOM, UCIbIThIBAIOIIMM )KU3HEHHbIe TPYAHO-
cTu. Te ompolleHHbIE, KTO BbICOKO OLEHUJIU MPECTHX
JIAHHOH NMPOECCHHU, CUUTAIOT, YTO ObITh COLMATbHBIM
PaGOTHUKOM SIBJISIETCsI GJIarOPOAHBIM [1€JI0M, JaHHasI
cdepa Z1eITeIbHOCTH JJOCTOWHA YBAXKEHHSI.

[losiydyeHHbIe Pe3yJbTaTbl aHKETUPOBAHUS MO3BO-
JIMJIH TIOHSITh, YTO UMUK JJ151 TAKOM 6J1ar0poiHOM mpo-
deccun MMeeT OorpoMHOe 3Ha4yeHHe. BrickasaBiuinecs
rpakJaHe CYMTAIOT, YTO B HACTOsIl[ee BPEMs UMH/K
npodeccuu coldasbHass paboTa B 00IIeCTBe, SIBJISET-
cs 60Jibllle MO3UTHUBHBIM. [I0 MHEHHIO PECIOH/IEHTOB
«MO3UTUBHBIA UMH/K» - 3TO BHELIHsS MaTepus, 06-
JIMK, X0polllasi penyTalys, BbICOKasi pe3yJbTaTUBHOCTh
TpyAa. MHeHUs peCIOH/IEHTOB Ha BOIPOC O PUYHMHAX,
KOTOpble OKa3bIBalOT HEFaTHBHOE BJIUSIHME HAa UMUK
COL[MaJIbHOW paboThl, HAILJIK CBOE OTPa’KEHHE B TOM,
yto CMHU, Tenenepesain, HOBOCTH, GUIbMbI IPUCBAH-
BaIOT UMH/[KY COL[MAJbHBIX PA6OTHUKOB OTpUIIATE/b-
Hbl€ OL[EHKH U CTEePEOTUITHOE BOCIIPUSATHE, TOKA3bIBasI
CNEeNMAIUCTOB MaJslo MNpPHUBJEKAaTeJbHbIMH, 6GecdyB-
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CTBEHHBIMMU JIIO/IbMU, KOTOPbIE BbINOJJIHSAOT CBOU QYHK-
UM MeXaHUYEeCKH U MO CTPOro NnpeAnucaHHbIM Mpa-
BUJIaM. BHelIHUH 0GJIMK CIelMaJMCTOB, UX JeHCTBUS
BCTYHAIOT B KOHQPOHTALUIO C 06pa3oM TpakJaHUHA,
KOTOPOMY Heob6XoJuMa CollMasibHasi MOJJEPXKKa, pa-
GOTHUKU COIHATBHBIX CIYXKO SIBJSIOTCS HE KOMIIETEHT-
HBIMHU U JJOCTOMHBI OCYK/I€HHSI CO CTOPOHBI 061IeCcTBa.
ConpanbHas paboTa MO3UIMOHUPYETCS KaK Hecucre-
MaTU3UPOBaHHAsl, HEUHTEpEeCHas, pyTUHHAs, CBSI3aH-
Hasl C HeGJaroNpPUSTHBIMU }KU3HEHHBIMU CUTYallUSMU,
TaKUMU KaK TshKeJsble 3a00JieBaHUs, OTeps: GJIU3KUX
JIIOJleH, pa3Bo/j U T. I. B uTore, B ry1azax 0611[eCTBEHHO-
CTHU OCTaéTcd JiMb 06pa3 GYHKLUOHEPA, YIIYCKAITCS
TEXHOJIOTUU PabOThI, POLecChl pa3pelieHus TPYAHBIX
>)KU3HEHHBIX CUTYalUH, JIMYHOCTHBIX MepeXuBaHUMN
caMUX CIELHATUCTOB B 006J1aCTH COLMAJbHON PaboThI,
CBSI3aHHBIX C SMOILIMOHAJbHBIMU U IICUX0JIOTHYECKUMU
nocjaefcTBUSIMU pab6oThl. [lojo6HOe mnpeacTaBeHUe
o6pasa CrneyuaaIdcToB NPUBOAUT K U30JSLUU Tpodec-
cuu B CMH, cyliecTBeHHO BJIMSIET HA ee HellpaBUJIbHOE
NpeAcTaB/eHUe, Cykasd eé MHorosajadyHoctb. K co-
>KaJIeHU10, MHOTHE TOJIOXKUTebHble GaKThl 0CTAIOTCS
BHe MHQOOPMAIMOHHOTO MOJIsl, HE JAEMOHCTPUPYIOTCS
YCUJIWS, TpeANpUHUMaeMble K JOCTHXKEHUIO TOJIOXKHU-
TeJIbHbIX Pe3yJbTaTOB, KOTOpble JOCTUTAITCS CIle-

[[MaJINCTAaM{ KaK MH/JUBHU/YyaJbHO, TaK U B TaHJleMe C
npeJCTaBUTENSIMU APYTUX Mpodeccuii: MeJUIIUHCKUMHU
pabOTHUKAMHU, OPUCTAMHU, YIYUTEJISIMH.

[To MHEHHIO PeCIOH/EHTOB, AJ151 GOPMHUPOBAHUS T10-
3UTHUBHOTO UMU/KA COLUATbHON paboTbl HEOBXOAUMO
MOBBICUTb BH/Ibl M KAuyeCTBO OKa3aHHs COLHabHBIX
yCJIYT, HEOOXOJMMO TMOBbIIIEHUEe NpodecCHOHATbHOU
KYJIbTYPbl U KOMIETEHTHOCTH COIIMAJbHBIX pPabOTHHU-
KoB. Heo6xo MO NMpPOBOAUTH MOJUTHUKY PopMHUpOBa-
HUS UMU/pKa: Gecesibl, pek/aMa, cepuasibl, JOKYMeH-
TaJbHble QUJIbMBI, @ TaKXe Hcnoab3oBaTb CMU aisa
HHPOPMUPOBAHHUS GoJiee MIUPOKON ayAUTOPHUH, Opra-
HU30BBIBATh MyO6JMYHbIEe MEpPOINPHUATHUSA Ha IJIOLIA/-
KaxX ropo/ia, KoTopble 6b CMOIJIM paccka3aTb 060 BCex
acnekTax npodeccuu «conuanabHas paboTay.

B 3akJ/toyeHue ciaefyeT NMOAYEPKHYTh, YTO UMUK
COLIMAJIBHON PaboThl — 3TO pe3yJ/bTaT ONpe/iesleHHON
MHPOPMAIMOHHO-KOMMYHUKATUBHON  J1eST€IbHOCTH,
TpeOyIoIUN B3aUMO/IENCTBUSL Pa3/IMUHBIX CTPYKTYP.
Heo6xo/jMo oBJ1a/ileHUEe TEeXHOJIOTUSIMU €ro MO3UTHB-
HOM KOPPEKLUH, IPU 3TOM Ba)kHa 3aMHTEPECOBAHHOCTh
KaK pYKOBOJMTeJIeH y4YpexJeHUW U NojpaszeseHuH,
TaK M BCeX CIelMaJNCTOB OTHOCUTENIbHO GpOpMUpPOBa-
HUS JOCTOMHOTO NpodeccHoHaJbHOTO UMH/pKa paboT-
HUKOB COIlHa/IbHOM cdeprl. m
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KAK U3BEXKATD 3APAYKEHUSA TYBEPKY/IE30M U KAK C HUM BOPOTbCS

I'yawupun Kaa6aesna CAIIAPBAEBA
Hykycckuil puauan TawlIMH

Kaxkzbiii rog Ha 3emiie 6oJiee 1 MusinoHa 715 Thic.
JIIoflel MorubarT OT TyOepKy/ie3a, YTO COCTaBJsAeT 6o-
Jlee 3 yesoBeK B MUHYTY. HecMOTps Ha To, 4UTO yXe B
TedyeHUe HECKOJIbKUX JleCATUIeTUH 115 leueHUs 60J1b-
HBIX CyL|eCTBYIOT 3¢ PeKTHUBHbIE JIeKapCTBa.

[Io faHHBIM clleniMaIMcTOB MUHHUCTEPCTBA 3/paBo-
oxpaHeHUs Pecny6/MKu Y36eKUCTaH, CMEPTHOCTb OT
3TOi 6GO0JIe3HM B CTpaHe 3a NocC/eJHee JAecATUIeTHe
cHU3UIach B JABa pasa (c 3600 go 1830 yesoBeka Ha
oblllee KOJMYECTBO HaceJieHUs). Yaanoch CcTabUau3U-
poBaTh U 3a60J1eBa€MOCTb, KOTOpPAsl Ha CEroAHSALIHUN
neHb coctaBJisieT 18 330 yesioBek.

YTo6bl NpUBJIeYb BHUMaHUE K TOMY, 4YTO Ha 60Jb-
el YacTH Halllel NMJaHeThl TyOepKyse3 NpoAoJKaeT
ocTtaBaTbcs «youiiend N2 1» cpeau BceX UHPEKIUOH-
HBbIX 3a00JIeBaHUH, exerofHo, 24 MapTa NpPOBOAUTCS
BcemupHBI fileHb 60pbOBI C TYOEPKYIE30M.

JTa jaTa BbIOpaHa He cly4aliHO. IMEHHO B 3TOT JileHb
6osiee 120 net Hazag PobepT Kox BoicTynua B bepainne
C CEHCalMOHHBIM J1JIf1 HAy4YHOH 0011eCTBEHHOCTH 3as1B-
JieHueM. OH 06bsIBHJI 06 OTKPBITUU BO30YAUTEISI ITOTO
ONacHOro 3a60JieBaHUsl — MUKOOAKTepHUU TyOepKyJiesa.
B Te rozbl Ty6epKysie3 OblLI LIMPOKO PAaCIpPOCTPaHEH B
EBporne u AMepuKe, ABIsSICb IPUYUHON CMEPTH KaXK/10-
ro CelbMOTO XUTeJs MaHeTbl. OTKpbITHE MO3BOJIUJIO
CyIlleCTBEHHO MPOJABHUHYTbCA B 06JIaCTU JUAarHOCTUKU
U JleyeHUs 3TOro 3ab60JieBaHUs.

Ty6epky.ies (ot naT. tuberculum - 6yropok) — BOJIHO-
06pa3Ho NpoTeKawlasi XpoHUYecKkass UHQEeKLHOHHas
60JIe3Hb, XapaKTepU3yloIlascs pas3JMYHOH, HO Hpe-
MMYIleCTBEHHO JIEFOYHOM JoKajau3alnuew, MoJMMop-
bU3MOM KJIHMHUYECKUX MPOSIBJEHUN, UHTOKCUKaLUel
U a/lleprusanued opraHusMa. Hapsagy c JieroyHbIM
Ty6epKy/se30M BO3MOXXHO pa3BHUTHEe U BHeJIETOYHBIX
dbopM, nockobKy TybepKy/e3 ciocobeH nopaxxaTb Bce
OpraHbl U TKaHU YeJI0BeuYeCKOT0 OpraH13Ma, UCKJIto4ast
HOT'TH Y BOJIOCHI.

HUcTtopus Ty6epkyesa.

[To onenke BO3, B 90-x rr. XX cTosieTust 661710 3ape-
rucTprupoBaHo 90 MJIH. HOBBIX CJlyyaeB TyOepKyJiesa U
35 MUJIH. JIeTa/IbHBIX UCXO/I0B, CBSI3aHHBIX C 3TUM 3a60-
JleBaHUeM. B coBpeMeHHBbIX NMy6IMKaLUAX TyOepKyJie3
BCe yallle yIIOMUHAEeTCA CpeJid TaK Ha3blBaeMbIX «BO3-
poxaawmuxcs» (aHMI. emerging/reemerging) uHdek-
1192078

Jlorajku o 3apasuTe]bHOCTH TybepKy/e3a 3apo-

JWJINCh B JaJIEKOM IpOLIJIOM, OAHAKO TOJIbKO B 1868
r. MopckoMy Bpauy K.-JI. BusbMeHy yzanoch BOCIpO-
M3BECTH 3ab0JieBaHHEe Y >XUBOTHBIX NPHU 3apakeHUU
MOKpOTOH OT 6O0JIbHbIX TyOepKy/ae30M. BuibMeH Ha-
6J110[jaJ1 pacnpocTpaHeHUe TyOepKyJésa Ha KopabJie
OT ofHOro 6oJsibHOro MaTpoca. /s JjoKa3aTesJbCTBa
HHbEeKIMOHHON npupobl BuibMeH cobupas MOKpPOTY
60JIbHBIX U MPONUTBIBAJ €0 MOJCTUIKY AJIsI MOPCKUX
cBUHOK. CBUHKHM 3a60s1eBaiu TyOepKy/n1€30M U yMUpa-
JIA OT Hero. BU/JbMeH npuies K BbIBOAY, YTO TyOepKy-
JI€3 - 3apa3Has («BUPY/IeHTHas1») 60JIe3Hb.

B 1882 roay B 'epmanuu Pobept Kox nocse 17 set
paboTel B J1abOpaTOpPUM OTKPbLA BO3OYAUTENS Ty-
O6epKyJié3a, KoToporo Ha3Baau 6Ganuiaod Koxa. OH
0OHapyu/1 BO30OyAuTesNsd NPU MHUKPOCKONHYECKOM
vccaeloBaHUU MOKPOTBbI 60JIbHOTO TyOepKyJ1€30M I0-
CJle OKpacKH INpenapaTa Be3yBUHOM U MeTHJIEHOBBIM
CUHUM. BriocsieicTBUHU OH BbIZIe/IUJ YUCTYIO KYJIBTYpYy
BO30YAUTEJIS U BbI3BAJ €10 TYOepKy/1€3 y MOAONBITHBIX
>KHBOTHBIX.

24 mapTa 1882 r. PobepT Kox BbICcTynmuJ Ha 3ace-
JaHuu BepsinHcKoro $r3n0J0rM4ecKkoro obuiecTsa
CeHCalMOHHbIM 3asiBJIeHHEM, 0O'bSIBUB O TOM, YTO OH
OTKPbLJ BO30yAUTe s TyOepKy/e3a — Ty6epKy/Ie3HyIo
NaJIOYKy, Ha3BaHHYI0 BIOCJEACTBUM B ero 4ecTb 0Oa-
nuianoi Koxa; B HacToslee BpeMsl — MHUKOOAaKTepus
Tybepkyne3a (MBT). B 1982 r,, B cBsI3U cO CTOJIeTUEM
roZloBLIMHBI OTKpbITUA P. Koxa, MexxyHapoAHbIH c0103
60pbOBI C TYOEPKY/Ie30M U 60J1€3HSIMU JIETKUX [TPEAJIO0-
XU 00bSABUTH 24 MapTa opuLHaIbHbIM BceMUpHBIM
JIHEM 60OPbOBI C TyOEPKYJIE30M.

Emé 3a70/ro 10 OTKPBITUA NPUPOABl HHOEKLHOH-
HbIX 3a60JIeBaHUH NIPeJjI0J1araiy, 4yTo TyOepKy1€s - 3a-
pasHas 6oJie3Hb. B BaBusonckoM Kozpekce XaMmmypanu
OBLJIO 3aKpeIllJIeHO TPaBo Ha pa3Boj € 60JIbHOU KeHOH,
y KOTOPOW MMeJINCh CHMIITOMBI JIETOYHOTO TYOepKy1é-
3a. B Uuauy, lopTyrasuu u BeHeluu ObLINM 3aKOHBI,
Tpebyomue coobuaTh 060 BCeXx MOAOOHBIX CAyYasix.
B ErunTe 6bly1a 06Hapy»KeHa MyMHUs 4yeJloBeKa C 1opa-
>KeHHbIMU BHYTPEHHUMH OpraHaMH, BO3PacT KOTOPOH
HacyuTbIBaeT 6oJiee 2 ThIcAY JeT. MaTepuasa U3 nopa-
’KeHHBIX yYacTKOB HCC/Ie/l0BaJl Ha ClelMaJbHbIX MU-
TaTeJIbHBbIX CpeJiax, U OblLIa MoJydyeHa nasodka Koxa,
KOTOpasi MMeJla CIOCOOGHOCTb K pasMHOxeHHI0. M 3To
CILyCTS 2 THICAYH JieT!

B 1890 rogy Kox BmepBble MOJy4Yu TYyOGEpKYJIHH,
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KOTOPBIH OIKCaJl KaK «BOJAHO-TJINLIEPUHOBYIO BBITSIKKY
TYGEepPKYJIE3HBIX KYJIbTYp». B IMarHOCTHYECKUX LesIAX
Kox npeasioxun fenaThb NOAKOXKHYIO IPoOy € BBEJeHU-
eM Tybepky/auHa. Ha koHrpecce Bpaueil B bepsinHe Kox
COOOIIMJ O BO3MOXXHOM INpPOQUIAKTUYECKOM U Jaxe
JledeOHOM JeCTBUU TYOEpKY/JIMHA, WCIBITAHHOTO B
ONBITax Ha MOPCKUX CBUHKaX U IPUMEHEHHOTO Ha cebe
1 CBOeH coTpyAHHLe (KoTopas BHOCJEACTBHUM CTaja
ero xxeHoi). Yepes rox B bepsivne 65110 caenaHo odpu-
[UaJbHOE 3aKJIO4YeHHe O BBICOKOU 3PPEeKTUBHOCTU
Ty6GepKy/JMHa B JUarHOCTHKe, OJJHAKO JiedeOHble CBOM-
CTBa TyOepKy/MHa 6blJIM Ha3BaHbl IPOTHBOPEYMBBIMHU.

CuMnToMbl Ty6epKyJiesa.

O6111ee cocTosiHHE 6OJILHOTO: GOJIbHbIE C OTPAaHUYEH-
HbIMU popMaMu TyOepKyJie3a XaIyoTCs Ha MOBBIIIEeH-
HY0 YTOMJISIEMOCTD, CJ1Iab0CTh, 0CO6EHHO BbIPAXKEHHYIO
B YTPEeHHUe 4Yachl, TAaK)Ke XapaKTepHO CHW)KeHHe pabo-
TOCIIOCOGHOCTH. /leTH HayMHAIT OTCTaBaTh B yueGe,
IIJIOXO CIST, TEPSIOT alllleTUT.

O6mui BUJ 60JbHOr0: 60/bHbIE TYOEPKYJIE30M Te-
pAIOT B Bece U OTOMY BBIMJIAAAT XyZAbIMH, JIULO OJe]-
HOe, YepThl JINI}a 3a0CTPSAOTCA U IOTOMY JIMLIO KaXKeTCs
6oJiee KpacuBbIM, Ha GoHe 6GJieJHON KOXKH JIUIIA Ha Lie-
KaX 3aMeTeH pyMsiHell. bosibHble C XpOHUYECKUM Tybep-
KyJ1Ie30M CUJIbHO UCTOLIEHBI.

[loBblllleHWe  TeMmepaTypbl: MNpPU  OTpaHUYEH-
HbIx ¢opMax TyGepKyse3a INOBbIlIeHUEe TeMIepaTy-
pbl He3HauuTesbHoe (37,5-38,0 °C), HO AJIUTENbHOE.
TemnepaTypa NOBbIIIaeTCs Be4epoM HJM B HOYHOE
BpeMsl, HOUbI0 HabJIIOJJAaI0TCs CUJIbHBIE NTOThI, 03HO6. B
3TOM COCTOHUT IJIaBHOE OTJHYHe TeMIlepaTypbl IpHU TY-
6epKyJie3e OT TeMIIepaTypbl IPU APYTUX 60JIe3HAX: IPU
OP3, 6poHxuTe, MHEBMOHUU TeMIlepaTypa MOXeT [0-
CTUYb 60Jiee BBICOKUX OTMETOK, HO OBICTPO MPOXOAUT
Y He CONPOBOX/aeTCcsl 0OUIbHBIMU HOYHBIMU NOTaMHU.
CusbHasl TeMIepaTypa NpU TyOGepKysese XapaKTepHa
TOJIbKO JIJIs1 MaCCUBHBIX GOPM TyOepKysiesa.

Kamenb: kaulespb sIBAs€eTCA NMOCTOSHHBIM CHUMIITO-
MOM TyOepKyJie3a Jierkux. B Hadasie 60J1e3HM Kallesb
CyXOMW, HACTOMYUBBIN, 060CTPsSIeTCS 10 HOYAM U YTPOM.
[Ipy fasnbHellleM pasBUTUM 60JIe3HU KalleJb MOXeT

CTaTh BJIQXHBIM C Bbl/leJleHHeM MOKpoThbl. Kalesnb npu
TyOGepKy/se3e XpPOHWYECKUH, MO03TOMY NPUCYTCTBUE
Kalljisg 6oJsiee 4eM 3 HeJlesIM JJO/DKHO HAaCTOPOXKHUTh U
CTaThb NIPUYMHOUN 06pallleHus K Bpayy.

[Ipu OP3, 6poHXUTE MU MHEBMOHUU TaKXKe MOXKET
ObITh KalllesIb, 0JHAaKO B OT/IMYME OT KalllJis IPU Ty6ep-
KyJiese, KalllesIb B c/1y4ae 3TUX 60Jie3Hel JJIUTCA He TaK
JlOJITO ¥ UMeeT Jpyrou XxapakTep.

KpoBoxapkaHbe: 3TO OJUH U3 BaXKHbIX NPHU3HAKOB
TyGepKysesa jerkux. KpoBoxapkaHbe MOsIBJISETCS NPU
MHQUJIBTPATUBHOM TyOepKyJiese, a TakKe IPU JPYyTrux
dopmax 3Toi 60s1e3HU. OGBIYHO KPOBOXapKaHbe BO3HU-
KaeT NocJie NPUCTyNa Kalljis, B 3TOM CJiyyae BMecTe C
MOKpPOTOM GO0JIbHOM OTXapKHUBaeT U He6GOJIbIIOe KOJIU-
4YeCTBO CBexel KpoBM. IIpu TyGepkysie3e Jierkux BO3-
MOXXHO pa3BUTHE JIETOYHOTO KPOBOTeYeHMs («KPOBb
ropJioM») — TsDKeJloe U ONacHoe JiJisl )KU3HU 6O0JIbHOTO
COCTOSIHME, TpeOywllee HEMeAJIEeHHOW MeJUIUHCKOU
nomouy. KpoBoxapkaHbe npu TyGepky/e3e cieayeT
OTJINYUTh OT KPOBOXapKaHbsl NIPU paKe JIETKOTO WJIHU
IpU cepZileYHON HeJl0CTaTOYHOCTH.

Mepbl npodUMAKTUKU TYOEpKyIe3a.

1. 370pOBBIM 06pa3 XKU3HU:

- NpaBUJIbHOE NMHUTaHUe (JocTaToO4YHOe ynoTpebJe-
HUe B IHILY Msca, MOJIOYHBIX NPOAYKTOB, OBOLIEH U
dpyxTOB);

- perynsipHas pusnyeckas akTUBHOCTb;

- IOJIHOLLeHHBI! OT/bIX;

- OTKa3 OT KypeHHUs, aJIKOT0JI5l, HAPKOTHUKOB.

2. CoGutofieHre MpaBuUJ JIMYHON T'MTUEHbl (MBIThe
PYK, MOCYyAbl C HMCHOJb30BaHUEM MOIOLIUX CPEACTB U
NPOTOYHOM BOJbI), BIaXKHasl y6opKa U IpoBeTpUBaHUE
>KUJIBIX TIOMellleHUH.

3. O6s3aTenibHAsA TepMUYyecKass 06paboTKa Msca U
MOJIOKa.

4. Tlonb30BaHMEe UHUBU/IyaJlbHBIMU TUTMEHUYECKH-
MU Cpe/iCTBAMHU U MOCY/bI.

5. O6sa3arenbHas BakuuHanus B npu poxgenuu
Y peBaKLMHaLuA B 6-7 JeT.

6. CBoeBpeMeHHasl IMarHOCTHKa TybepKyJ/e3a U 3a-
BeplleHHe N0JIHOT0 Kypca JiedeHUs . B

Bu6auozpaguyeckuti cnucok

1. laHues K.I' - Ty6epkynés: YuebHnass aumepamypa. -T.: H30-e0 H6H CuHbl, 1990e.
2. Koweukun B.A., Heanosa 3.A., Ty6epkynes: Tuberculosis: Yue6Hoe nocobue. — M.: H3d-eo PY/]H, 20062;
3. llepnavman M.H., KopskuH B.A., BoeadeavHukosa A.B. - ®musuampus: YuebHuk. -M., 20042.
Pecypcvt HHmepHema no my6epkyse3y
1. www.med.pfu.edu.ru /Russian version/ bubauomexka/ Yue6Hvle Mamepuasivl no mybepky/esy.
2. www.stoptb.org/home.html Stop TB, cepsep BcemupHotl opeaHuzayuu 30pagooxpaneHusi (BO3), noceswjeHHbIl mybepKyaesy.
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YPABHEHHME BOCCTAHOBJIEHUA HA TIPUMEPE
CAMOBOCCTAHABJIMBAIOIIENACA COBOKYITHOCTH

Hamanawvs Bukmopoena MEXOHOIIIHHA

IlepMmcKull HAYUOHAIBHLLI UCCA008aMEAbCKUL NOAUMEXHUYECKULl yHU8epcumem

HpOHECC BOCCTAHOBJIEHHUA U YypaBHEHHWE BOCCTAHOBJIEHUA UMEIOT 60JIbIII0E 3HAYEeHHE IpHv UCCJieA0BaHWHU pa3-
JIMYHbIX 3a4a4 KaK IIPUKJJIaAHOT0, TdK U TEOPETHUYECKOI'0O XapaKTepa B TEOPHUH MAaCCOBOT'0 O6CJ'Iy>KI/IBaHI/IH, B T€O-
pyur HAAEXKHOCTH, B TEOPHH 3dI1aCOB, B TEOPHWHU BETBALIUXCA, IPOLECCOB U T. II.

B paGOTe INOKa3aH BU/J YpaBHEHHUA BOCCTAHOBJIEHUSA U IPUMED €ro IpuMeHeHH .

JlonycTuM, nMeeT JiBe MOC/Ne0BaTeNbHOCTH {a } 1 {b }. Y 31eMeHThI 3THX NOC/Ie/[0BaTeNbHOCTEH y0BIETBO-

pSAIOT ycsoBusiM () < a, < 1 u bn <0 (n = 0,1,2,,,) . OnpesiesiuM TPeThIO MOCIE0BATETBHOCTh PEKYPPEHT-
HBIM COOTHOILIEHHUEM

u =b +(au, +au,_, +..+au,) 1)

9TO COOTHOIIIEHHE MOXKHO nepenuvcaTb B BUje

=1} +1a,* w, } @

YpaBHeHue (1) - 3To ypaBHeHHe BOCCTaHOBJIeHUs1. Peliast ypaBHeHue (1) mocsieoBaTeIbHO 6y/1€M MOJy4aTh

b[} U = (b[} +aluﬂ)

T >
0 1—610

OueBuiHO, YTO peleHue {u } eJMHCTBEHHO. [lepeli/ieM K NPOU3BOAALIMM QYHKIUAM:

A(s)=> a,s". B(s)=>bs". U(s)=>u,s" (3)
YpaBHeHue (2) Tenepb MOXKHO NEPENUCATh B BUJE

U(s) = B(s) + A(s)U(s)

OTC}O,aa noJsiydyaem:

Usy= D)

T 1- A(s) )

[Ipu B(s)=1 ata popmysa cBoauTcs B popmyJie (6). CyliecTBeHHOE OTJIUYME 3aK/II0YaeTCs B TOM, UTO A(S) Te-
nepb MOXKeT IPUHKUMATh 3Ha4YeHHMsl KaK 60JIblile, TAK U MEHbIIe eIMHHUIIbL. ITO CBA3AHO C TEM, UTO {a } Tenepb He
00513aTe/IbHO CIYXKUT pacipe/iejleHueM BeposITHOCTEeH /1J11 BpeMeHH! BO3BpallleHUsl.

[0BOPSAT, YTO UMEET MECTO nepuoduHecKull Caydau, eC/iv CyLeCTBYeT TaKoe L[eJ10€ YMCI0 A>1, 9To BCe a, paBHbI
HYJIIO0, 32 UCKJIFOYEHHEM, ObITb MOXKET &, d,;,d;, ...

PaccmoTrpum meopemy 1:

JlomycTHM, YTO MOCJIe/;0BATENBHOCTD {a } HeMePHOAMYHA U YTO BeTMYMHA B(l) - zb KOHEYHa, ToT/a:
n

a) Ecmu @, =l tou, By e p= > na,:

6) Ecm y.a, <1, topax > u, = BO){l— A1)} cxopures;

B) Ecin 2.4, <1,y rakxe ecu psJ, pacXoAuUTCe, TO CYLeCTBYeT eJUHCTBEHHBIN M0JIOKUTENbHbIN KOPeHb
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B(x) _
x<1 ypaBHeHus A(x)=1. B aTom ciydae upgx "
4'(x)
3/eCb 3HaK —1 03HAYaeT, YTO 3HaYeHHe JBYX BEJUYMH COeJUHEHHBIX ITUM 3HAKOM, CTPEMUTCH K eJUHHUIIE.
JloKasaTe/IbCTBO:
- n — I.'
a) Iyctb v, - koapdunuenT npu S" B pasnoxkennn dynkuun 1/{1 — A(s)} . Ipu v, =1/ u.
H3BecTHO, 4YTO:

u,=vb, +v, b +v b, +..+v, b, 5)

Tpu 11060M GUKCUPOBAHHOM [  ciaraemMoe Vn_kbk npu 1 —> 9% CcTpeMHUTCS K bx /ﬂ. Kpome Toro, u_
OFpaHI/I‘{EHbl. OTC}O,Z[a CJ'Ie,E[yeT, qTo un l'IpI/I AO0CTAaTOYHO 60]1bH.IOM N CKOJIb yI'O,E[HO MaJio OTJIM4YaeTCd OT BEJIMYUHBI
T_
u'=vb +v b +v b, +..+v b, (6)
HUTO 4y ' (b, +b, +...+ b, )/ y - ITA BE/IMIMHA B CBOIO 04epe/ib CKOJIb yTOJHO MaJIO OTM4aeTcs OT B(1)/u.

6) [IpuMeHHUM pe3ysbTAT NVHKTA (a) K MOC/IeNn0RATENbHOCTAM {anx”} s {bnx"} H {unx”} .. KOTOpble UMEIOT
npoussogaue dyukuun 4(xs), B(xs) u U(xs) 1 KoTOpble, CBS3aHbI T€M e COOTHOLIEHHEM, YTO 1 UCXOAHbIE
nocJie/JoBaTeJbHOCTH. TeopeMa JiloKa3aHa.

Teopema 2.

B nepuosuyeckoM ciyyae npu nepuoje, paBHOM A, NOC/1€0BaTebHOCTh {U } aCHMOTOTHYECKH NepHOJMYHa;
ecan A(1)=1, To Kax/Jiast U3 A [0C/I€/I0BATEBHOCTEH {u , } MMeeT npejer:

AB (1
lim,., = 2 ?)

=%

rae B.(1)=b,+b,  +b,, +b,,  +..

J

_ ni
,ZlOKaBaTeJIbCTBO. PaCCMOTpI/IM CJydau, Korja A(S) - ZamﬁS .Batom ciay4dae KOBCl)(l)I/ILU/IeHTbI o611a,aa10T He-
KOTOpOﬁ NepruoaNIHOCTBIO, U Mbl MOXKEM pa36I/ITb HX Ha rpynimbl C OAUWHAKOBbIMH Cl)aBaMI/I:

{un:uz:ugz-"}v {upuz—l:uzz—r"}v-“v {uz—pugz—pusz—r"}-

13 (4) BUAHO, 4TO KOIQOUIMEHTHI U, HE 3aBUCAT OT TeX b,, y KOTOPbIX MH/EKC k wne genutcs Ha A, [ToaTomy
npesactaBuM U(s) u B(s) B BUJle CyMMBbI A CTEIIEHHBIX PSII0B OTHOCUTEJIBHO S

U(s)=U,(s) +sU,(s)+...+5 U, (5) (8)
B(s)=B,(s)+ sB/(s)+...+s 7B, (s)

rje:

U (s)= Zum__,s”’q' . B (s)= meq__is”“: 9)
n—0 n—0

U (s)=_ 2
J
1-A4.(s)

3,[[er BCe d)yHKLU/II/I, 9TO CTEeleHHblIe pAAbl OTHOCHTEJIbHO S)L, " MO3TOMY IIOCJIE 3aMEHbI S}L Hat NpruMeHHMa
npejblaylias TeopeMa.

CaMoeoccmaHaeﬂueaiou;aHCH COBOKYnHoOCmMb.

PaCCMOTpI/IM JJIEKTPHUYIECKYI0 JIAaMIIOYKY. Korﬂa OHa MPpHUXOAUT B HEroaHoe COCToOAHHE, TO 3daMEHAeTCA
HOBOHU f[aMﬂof/’I, IIOTOM CIIyCTA HEKOTOpO€ BpeMd Ipulleaniasd B HerogHOCTb JlaMIla BHOBb 3aMeHAeTCd U T.A.
AOHyCTI/IM, 49TO CPOK Cf[y)K6bI JIAaMIIbI 3TO Cﬂy‘{aﬁﬂaﬂ BE€JINYHWHA, KOTOpAad NIPpUHUMAET 3HAYE€HUA KPAaTHbIE He-
KOTOpOMY MHTEpPBaJly (FO,E[, JAEeHb UJIN CeKyHﬂa). Bo3moxxHEBIE HCXoAbl UCIBbITAaHUH - «3aMeHa» U «kHe3aMeHa». B
AAHHOM CJiydae 3aMeHY MOXHO paCCMAaTPHUBATD, KaK pEKYPPEHTHOE C06bITI/Ie. HyCTbjcn - BEpOATHOCTb TOrO, 4YTO
HOBad JiaMIia 6yp[eT CJIYyXUTb n €eJUHUL BpEMEHH, TOorJa HOCﬂeﬂoBaTeﬂbHOCTb{fn} - 3TO pacrnpenejeHre BepodAT-
HOCTe#i /11 BpeMeHH Bo3pallieHus. EC/IM J0CTOBEpHO, YTO BpeMs C/Iy»O6bl KOHEUHO, TO ) f =1, U peKyppeHTHOe
CO6bITI/Ie AOCTOBEPHO. 06])1'{]'[0 6bIBaeT HU3BECTHO, YTO BpeMA Cf[y)K6bI He MOXeT MMPEeBOCXOANTb HEKOTOPOTO
Cl)HKCPIpOBaHHOFO yucsa m. B atom CJydae Npou3BoAdA1iaa d)yHKLU/IH ABJIA€TCA MHOTO4YJIEHOM, CT€II€Hb KOTOPO-
ro He MPeBOCXOAUNT m.

B MNPUJIOKEHHUAX YACTO UHTEPECYTCA BEPOATHOCTAMMA TOTO, YTO 3aM€Ha IPOMU30I1lJila B MOMEHT BPEMEHHU N.
,Zlf[ﬂ TOrO ‘{T06bl IMIOCYUTATh UX, HeO6XO,Z[I/IMO BOCII0JIb30BaATbCA YPaBHEHHEM (7) | |

Torpa u3 (4) cnenyer, 4To:
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Bu6auozpagpuyeckuii cnucok

1. T'nedenko B.B. «Kypc meopuu eeposimHocmeti».

2. Konemaes B.A, Kanununa B.H, «Teopusi eeposimHocmeli u mamemamuyeckasi Cmamucmuka.

3. Camapckuil A.A., Muxaiinos A.Il. Mamemamuyeckoe modeauposaHue: Hdeu. Memodel. I[Ipumepsl.- 2-e uzdaHue., ucnp.-
M.:PU3MAT/IUT, 2005.- 320 c.

4. CesacmosiHos b.A., «<Kypc meopuu eepossmHocmetl u MamemMamuyeckoli cmamucmuKuy.
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INIOCTPOEHHUE MEPbI HA ®YHKIIMOHAJIbHOM ITPOCTPAHCTBE

Enena Anekcandposna 'PEGHEBA

mazucmpaHm
Hep.MCK'LlI:i HGUUOHaﬂbelI:i uccsaedosamebCKull n0ﬂumeXHuquKuﬁyHueepcumem

Teopus cayuatiHbix npoyeccoe nomozaem pewams 3a0a4u, 603HUKAOWUe 8 COBEPUEHHO PA3HbIX 001acmsiX Ha-
VKU U JCU3HU, 8 C8513U C 3MUM OHA umeem 60/1bui0e npakmuyeckoe 3HaveHue. [IpumeHeHue amoti meopuu Modzcem
KpblMbCsl 8 CAMbIX NPOCMbIX 340a4ax, a Moxcem 6bimb 0CHO80U Yea0ll Hay4Hol meopuu. /[as npakmuyeckozo npu-
MEHeHUs1 meopuu CAyYaliHbIX NPOYECccos8 UCno1b3yom 8eposiMHOCMHbIe NPOCMPAHCcm8a. 451 uX Uchoab308aHUS He-
06X00UMO U3yHUMb 80NPOC 0 803MONCHOCMU NOCMPOEHUS MepPbl HA PYHKYUOHANbHOM NPOCMpaHcmae.

Teopema KosiMoropoBa o nocTpoeHUH BEPOSITHOCTHOTO TPOCTPAHCTBA 110 KOHEUHOMEPHBIM paclpe/ieseHUsIM
clydyaiiHOIo Ipoljecca co 3Ha4eHUsIMU B METPUYECKOM IPOCTPAHCTBE X, B YaCTHOCTH, YKa3bIBaeT, KaK Ha U3MepHU-
MoM npoctpancTtBe (F,B), rae F - npocTpaHCTBO Bcex GyHKIMHI €O 3HAaYeHUSIMU B X, a B - MUHUMasIbHas o-aare6pa,
cofieprkallasi Bce UJIMHPUYECKHe MHOXKeCTBa U3 F, IOCTPOUTh TaKkylo Mepy f, YTOOBI, /151 BCKOr0 LMIANHAPU-
yeckoro MHoxecTBa C, BesmunHa [1(C) coBlajajia c BeposTHOCTBIO TOTO, YTO BbIGOPOYHAst PYHKIUSA CAydyalHOIro
npolecca NpuHag iexxuT C. ITa Mepa y Ha3blBaeTCs MePOUl COOTBETCTBYIOLEN ciaydyaiiHoMy mpoueccy &(t). Ecniu
npouecc é(t,w) onpenesiéH Ha BEpOSITHOCTHOM NpocTpaHcTBe {(),6,P}, T - oTobpaxkeHue (2 8 F, onpefesisieMoe Co-

T
OTHOIIIEHUEM w—)é(, a)), a6, - nojanrebpa 6, cocrosimas u3 MHoxecTB Bujia TC, rae C € 3, Torma Mepa y

ABJIAETCS 06pa3oM Mepbl P, siBsiiomeiicsi cyxeHneM Mepbl P Ha 6, ipu oTo6paxennn T, T.e 1(C) =P(T0).

W3mepumoe npoctpancTBo (F,3) 1 Mepy (L Ha HEM yI00HO UCIIOJIb30BaTh NP PACCMOTPEHUHU CYYaWHBIX MPO-
I[ECCOB, ¥ KOTOPBIX 33/IaHbl JIMIIb KOHEYHOMEpPHBIE pacrpe/iesieHus. C MOMOLIbI0 3TUX XapaKTEPUCTUK MOXKHO
HCC/IeIOBaTh CYL[ECTBOBAHWE MPOLECCOB C 33JJaHHbIMM KOHEYHOMEpPHBIMH paclpejie/ieHUsIMH, BbIGOPOUYHbIE
YHKIIMH KOTOPBIX 06J1a/1aI0T YCJOBUSIMU PETYISIPHOCTH, Pa3IudHble GPYHKIMOHAJBI OT BbIGOPOYHBIX PYHKIUH
npotiecca, Tpeo6pa3oBaHuUs CIYYaWHbBIX MPOLECCOB U T.[.

QyHKIMOHANIOM CJydyallHOTO mpoliecca &(t) HAa3bIBAIOT BCSKYI0 BEJUYHHY, ONpeesEHHYI0 Ha BEPOSTHOCT-
HOM npocTtpaHcTBe {F, B, |i}. B HeKOTOpPBIX cay4yasx yjo0Hee pacCMaTpUBaTh HECKOJIbKO GoJiee MUPOKUN KJacc

BeJIMYMH: C/ly4yaliHble BeJIMYMHbI Ha {F,B,ﬁ} , TIe {B,ﬁ} - TIOTIOJIHEHHE Mephl {B,ﬂ}_ [TockonbKy Asis BcA-

KOW BeJINYMHBI f , OIpeJleJIEHHON Ha {F,B, ,ﬂ}: HaliJleTcsa Takas BesiMdMHa &, 4TO f = §(mod,t7), TO 3TO
pas/jvude He NpUHLUNMAAbHO. OZHAKO, IPU NOCTPOEHUH pa3/IMYHbIX KOHKPETHbIX QyHKLIMOHAJOB MOTYT IO-

ayuntbes B - nusmepumele dyukumonansl. Kax sl GpyHKIMOHAT OT BEIGOPOUHOM GYHKIMH MpoLecca J0/nKeH
oIpeJie/IAThCS 3HaYeHUsAMHU npolecca. [lokaxeM, 4TO 3TO clipaBeAJIMBO [J1F BBeJleHHOT0 KJlacca QYHKILMOHAJIOB.

dynxunonan f(x() 6ynem naswiBath muaunapudeckuM f, (X,...,X, ) B X" ¥ TOUKH t,,...,¢, /IS KOTOPBIX

f(x()) = fm (x(tl ),...,x(tm )) Ecnu f HenpepbiBHa, TO UHIMHAPUYECKYIO QYHKLUIO GyJieT ToXKe Ha3blBaTh He-

NpepbIBHON. OYeBH/IHO, YTO BCAKUH IMIMHAPUYECKHH GYHKIMOHaN B - H3MepuM U, 3HAa4YHUT, oNpejessieT Ciy-
yaliHyto BesinuuHy Ha {F, B, |1}. KpoMe Toro, 3HaueHre QYHKIMOHAJIA ONpe/Ie/isieTCs BBIOOPOUYHOU QyHKIIMEN Tpo-

wecca: f(&())= £, (&t ) E2,.)).

PacnipeiesieHue BeJIMYUHBI fm (f(tl ),...,f(tm )) COBIAJaeT ¢ pacnpe/jiesleHMeM BeJUYHUHbI f(x()) Ha {F, 3,

w}. EcrecTBeHHO cuuTaTh QYHKILMOHAJOM OT BbIOOPOYHOU PYHKIIMU Mpolecca n TaKyl0 CJy4alHYI0 BeJUYU-
o o m
Hy 77, LI KOTOPOM HalJeTcs Mocje[0BaTeJbHOCTb LUIUHAPUYECKUX QYHKLHOHAJIOB f( )(x()) TaKHX, YTO
m
f( )(x()) —> 7] 10 BepOSATHOCTHU IIpU M —> o0 . [IoKaxkeM, UTO B 3TOM CJlyyae M0CJeJ0BaTeJbHOCTb QYHKIIMOHA-

m —
JIOB f( )(X()) CXOAIMTCsI IO Mepe Ll K HEKOTOPpOMY ﬂ -U3MEPHUMOMY (I)YHKI.U/IOHaJ'[y. 3TO BbITEKAET U3 COOTHOIIIe-
HUA:
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P ORVARIETO) BARIET0) B B 2 VARG 0 B ARI 56) B M

[TokaxkeM, 4TO AJ151 BCSIKOTO IB - U3MEepuMoro (I)YHKL[I/IOHaJIafCYLHECTBYET nocjefoBaTeJIbHOCTb [UJIMHAPUYEe-

k o —
CKHX ¢YHKHHOHaHOB f( ), CcXoAdAmuucd o mepe U . Z[J'[H 3TOro AO0CTATOYHO IMOKAa3aThb, YTO, KAKOBO Obl HU OBLIO

ﬂ- HU3MEepUMOe MHOXECTBO A, CymecTByeT Ioc/jef0BaTe/JIbHOCTh HNHUJIWHAPHUIECKUX MHOXKECTB Cn TaKasd, 4TO

X (x)% X4 (x) Ecin Bo - COBOKYNHOCTb YKa3aHHbIX MHOKECTB, TO:
n

1) Bo' anre6pa,
2) OHa SIBJISIETCSI MOHOTOHHBIM KJIACCOM,

3) OHa COZIEPXKHUT BCe LUIMHIPHYECKHEe MHOXKECTBA, 3HAYUT OHa O -areGpa u coBmagaet ¢ B .
Ecam nponecc cf(t) onpe/ieJieH Ha BEPOATHOCTHOM NpocTpaHcTBe {(),6,P},a O - O -anrebpa, BBeJleHHad pa-
Hee, TO GyHKIHOHAMaMHU 0T &(+) ABASIOTCS Bce O ) -U3MepHUMble BeJTMYUHBL. Eciin n(a)) - O, -M3MepuMble BeJlu-

YHHA, TO 77(0))2 f(T‘la)), f -HexoTopeii [ -usMepuMbli GyHKIHOHAL Mbl 6y/1eM nucaThb n(a))z f(.f(, a)))
W3 bopMysibl 0 3aMeHe Mephl B UHTerpaiax BbITeKaeT cooTHolneHne Mf fa,“'f w:]:] = jfl,rr}tzl,rdr] Jist Bcsiko-

ro Cl)y}IKLLI/IOHa}'Ia f , AJISI KOTOPOIr'o MHTErpaJ ciipaBa UMeeT CMbICIL.
PaCCMOTpI/IM BOIIPOC O BO3MOXXHOCTHU INOCTPOEHHUA MepPbl HA Cl)y}IKLLI/IOHaJ'IbHOM IPOCTpPAaHCTBE 6oJiee Y3KOM,

YeM MPOCTPAHCTBO BceX GYHKUMH. [IpeanosoxkuM, 4YTo NIpOCTPAHCTBO Fo TaKOro, YTO, KAKOTO Obl HU ObLJIO I1U-
JINH/IPUYECKOE MHOXECTBO N us F, Nn F, ue nycro. Torna MoxxHO paccMoTpeThb B F, MUHMMAasbHYIO O
-anrebpy Bo' coJiepKalllyo Bce MHOXKECTBaA BH/A NN Fo - HUJIMH/IPUYEeCKHe MHOXKeCTBA B F0 . Ha qununapu-
deckux MHOxecTBax C, B F', ompefenuM aiJMTHBHYI OQYHKLHMIO MHOXecTBa M, (1\70)= M (]\7) ecu

N, =NNF,.Heo6x0AMMbIM U [J0CTATO4HbIM yCIOBUEM JIJIsl TOTO, 4TOGBI L, MOIJIa 6bITh IPO/IOKEHA /10 Mepbl

n
Ha BO’ ABJIAETCA YCJI0BUE: AJId BCSIKOM nocjieaoBaTeJIbHOCTH 0 OUJIMHAPHUYECKHUX B FO MHOKeCTB, OJid KOTO-

poit UJci =F, JIOJDKHO ~ BBINOJIHATLCA ~ HEPaBeHCTBO ZMO(CS)Z o (Fy)=1

OnpepenuMm o Mepe /I BHEIIHIOO Mepy ,u* : AJI1 BCAKOTO MHOXeCTBa A ﬂ*(f‘f)= inf{z ﬂ(C" );UC" > A} .

Torga BO3MOXHOCTb IIOCTPOEHUsA Mephbl A, Ha Bo UMeeT BUJ: ,u*(FO):l. Cama mepa [/, Ip¥ 3TOM HMe-
eT BUj L, (A) = ,uo* (A) JJIS BCeX /i € Bo . O6paTyM BHHMMaHUE, YTO ,u(S)z 0 pns Besikoro B -U3MepUMOro
MHOXeCTBa S, 11 KOTOporo S M Fo = . lefictBuTeNbHO, B npoTuBHOM ciiydae F'—§ D Fo Y, caefioBaTelb-
wo, 1" (Fy)< u*(F =)= p(F = §)=1- u(S)<1.

OdeBUzHO, YTO O -anare6pa ﬂo cocTouT 3 MHOMKecTBa A M Fg s, TAe A - B-usMepuMoe MHOXeCTBO.

Mycrs 4, € ﬁo , n A, =AM FU Monoxum U, (Ao ) = U, (A) 3To onpeziesieHHe OZJHO3HAYHO, TAK
KakK, ecJu AO =4 ﬁFD = A'F\FO , TO (A — A') U (A'—A) e F _FU Y, 3HA4MT, ﬂ(A) = #(AI)'
3ameTHM, 4TO [, - CYETHO-aIUTHBHAA Mepa Ha [3: ecan Ay nonapro ne nepecexarorcs u Aéc =4, NnFy,
10 AANA cF-Fupu k#ju ,u(Ak mAj):O, a smawnt g, (0 A45) = p(0 4,) =
- ula)- Sl

Kpowme Toro, g5 Besikoro nuinaapudeckoro muoxecrsa C, 1, (C,) = 14,(C,). 3Hauut ﬁo = U,.C npyroi

CTODPOHBI, u(4)= inf{ﬂ(A')aA',A'3 Ao} = u(4), ecnmn Ao =AN Fo-
TakuM 06pa3oM, Mepy, COOTBETCTBYIOILYIO CIy4allHOMY MPOILECCY, MOXHO pacCMaTPUBaTh Ha BCAKOM MHOe-

ctBe GyHKIMH F), MMeroIeM BHEIIHIO0 Mepy 1, MpK 3TOM Mepa Ha 3TOM MHOKeCTBe Oy/leT COBNaJaTh C BHEITHeN
Mepoi. m
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TEXHUYECKHUE HAYKH

BbIBOP TIAPAMETPOB TOPLIOBO-IIUJIMHAPUYECKON ®PE3bI C PABHOM
CTOMKOCTBIO PATUA/IbHBIX U TOPLIOBBIX PEXXYIIUX IIJIACTUH

AnHomayus. I[IpoussedeH cpasHUMenbHbIU AHAAU3
mopyo8o-yuauHopuveckux gpes ¢ pagHoll cmolikocmbuto
paduanbHbIX U MOPYO08bLIX PeXcywux Ae38Ull U Ha OCHoge
3mozo aHaau3a co0endaHo 0060CHO8AHUEe No 8blOOPY
napamempog smux ¢pe3.

Kawueswle caosa: mopyoso-yuaundpuveckas ¢pesa
pasHoll cmotikocmu.

ToproBo-nuauHAgpudeckue  pesbl 3TO JJHMHHO-
KpPOMOYHble, TIpUeMeHsieMble B MalIMHOCTPOEHUH,
KOHLeBble ¢pe3bl NpefiHa3HAuYeHHble JJI1 pPaboThl IpU
6oJsiblIoN MmUpUHEe $pe3epoBaHUus (IVIyOOKHUX MAa30B,
KapMaHOB, OKOH U T.[.) B OCHOBHOM Ha cTaHKax c YIIY.

Pexxylye Jsie3BUs TOpLOBO-LUJIMHPUYECKUX $pe3
He SIBJISIIOTCS CILJIOIIHBIMY (HeNpepbIBHBIMU),  COCTOST
U3 OT/leJIbHBIX PeXYIIUX IJIaCTHH, KOTOpble NPU pesa-
HUH UMeloT nepekpbiTHe. CBOI0 BOCTPe60BAaHHOCTD 3TH
¢dpe3bl MOJYyYNIIN U3 3a TOTO, YTO NPU BbIXOJle U3 CTPOS
ydacTKa pexylero 3yba(Hanpumep, CKoJia), Hy»KHO 6y-
JleT MeHATb OJHy IJIACTUHY WJIM HeCKOJIbKO IJIACTHUH,
HO He U3roTaBJIMBaTh HOBYIO ppesy.

ToproBo-uaMHApUYeckue ¢pesbl ABJASOTCA YHU-
BepCaJbHbIM DPEXYyLMM HHCTpyMeHTOM. TopuoBas
4yacTb 3y6beB ¢pe3 HarpykeHa 60Jibllle U UMeeT CTOU-
KOCTb MeHbllle, TaK Kak MpH ppe3epoBaHUU Ha CTaH-
kax c UIIY gake B OJHOM CJIOXKHOM MalllMHHOM AeTau
MOXeT UMeTb MeCTO TOpLI0BOe Pppe3epoBaHUE 3aKphI-
ThIX [IJIOCKOCTEN, UHTEPIOJISLIMOHHOE (BUHTOBOE) dpe-
3epoBaHUe, IUIYHXepHoe ¢pe3epoBaHUe, 3aKpbITOe
dopmMaTHOe ¢pesepoBaHHe; BO BCeX 3TUX BapHUaHTaX
[IPeuMyIeCTBEHHO Harpy»KeHbl TOPLOBble IJIACTHUHBI.
YBenMueHHbIN U3HOC TOPLIOBOM YacTH ¢ppes3 Mo OTHOILe-
HUIO K IMJIMHAPHUYECKOH YacTy ¢ppes onpefesisieT CTOM-
KOCTb (pe3bl B 11eJ10M, ABJIAACH CYI[eCTBEHHBIM 3KCILTY-
aTallMOHHBIM HeJJOCTaTKOM.

B TopuoBo-UUIMHApPHUYECKHX  ¢pe3ax C paBHOH
CTOMKOCTBIO paZjia/ibHbIX U TOPILOBBIX PEXYLIUX Jie3-

AHOdpeii Baaepvesuy BOJH/IOB

UHJCEHep-npo2pamMmucm
HHH npubopocmpoerusi um. B.B. Tuxomuposa

Baaeumun Ilasaosuy YEPKAIIIUH

KaHOudam mexHu4eckux HayK
OAO OMT 0O6BeduHeHHble MQUWUHOCMPOUMENbHbIE MEXHOA02UU

BUH yCTpaHsIeTCs 3TOT HeAOCTATOK, IyTeM YCTaHOBKU
B TOPLOBOM 4acTH ¢$pes3bl JONOJHUTENbHBIX PEXYLINX
IJIACTHH, KOTOpble 6epyT Ha cebs1 4acTb paboThI pe3a-
HU$, YBeJIMUMBasl CTOMKOCTb TOpL0BOM YyacTH. Top1roBo-
LUINHApUYecKUue ¢pe3bl C paBHOW CTOMKOCTbIO pa-
JMJIbHBIX U TOPLOBBIX PEXYIIHUX JIE3BUM PEXYLIUX
IIJIACTHH U KOHLeBble Gppe3bl paBHOM CTOMKOCTH Ipej-
HasHaueHbl AJ5 paboThl o MeTaway [1-6 |, HO MOTyT
OBITh UCIIOJb30BaHbI [JIs1 paboThl o AepeBy [ 7].
JloNOJIHNTe/IbHBIE  PeXyLye MJIACTUHbl SIBJSIOT-
Csl OCHOBHbIM KOHCTPYKTHBHBIM 3JIEMEHTOM TOPIO-
BO-IIMJIMHAPUYECKUX $pe3 ¢ paBHOM CTOMKOCTBIO pa-
JIMJIbHBIX U TOPLOBBIX IJIACTUH [1-6 |, UX KpensieHue
K Kopnycy ¢pes3bl onpejessieT Kak HaJeXKHOCTb, TaK
Y TexXHOJIOTUYeCKHe 3aTpaThl IPU BHeApPeHUMH ¢pes.
CpaBHUTE/ILHOMY aHaJM3y 3THUX KpeIJeHWH, BbIOOpY
OCHOBHBIX [TapaMeTpoOB, a C/J1e/l0BaTeJbHO U KOHCTPYK-
TUBHOMN 0C06eHHOCTH dpe3 NocBAllleHa JaHHasl CTaThA.
TopuoBo-umanHApudeckue ¢pesbl ¢ paBHOM
CTOMKOCTHI0 paAuajbHbIX U TOPLOBBIX J€3BUii, 6a-
3Upylleecs Ha CTaHJApPTHBIX ¢pe3ax co CMeHHOU
TOPL,OBOM YaCThIO
ToproBo-IMIMHpUYEeCKHe U KOHLEeBble Gpesbl A5
pa3/IMYHBIX LleJledl MOI'YyT UMeTb CMEHHYI0 TOPLIOBYIO
4yacTh [ 2 |, TopuoBoO-UUINHApHUYecKue dpe3bl KoMMa-
Huu CKU®-M [ 5 ]. TopuoBas yacTb dpe3bl U3roTaBJIU-
BaeTCsl OT/JIeJIbHO OT OCHOBHOM yacTu ¢pe3sl: [2], dpesbl
CKU®-M, a 3aTeM MexaHUYECKU KPemnsiTCs K OCHOB-
HOM 4YacTU ¢pesbl: BO3MOXEH KOHCTPYKTHUBHBIM Bapu-
aHT KpeIlJIeHUsI C MOMOIbI0 KOHTAKTHOU cBapkH [2]. B
KOHCTPYKTHBHOM BapHaHTe KpeIlJeHUsl KOHTaKTHOU
CBAapKOM He HYy»XHO IPOCTPAHCTBa /JIsl pa3MelleHus Jie-
TaJsle! [J1s1 MeXaHU4eCKOro KpelJieHus], T03TOMY ¢ppe3bl
MOXXHO M3rOTaBJIMBaTh MeHbllero guaMmeTrpa. Ho ¢ppessl
C MCN0JIb30BaHUEM KOHTAKTHOM CBapK{ He UMEIOT Mpo-
MBIIIIJIEHHOTI'0 OCBOEHHS, €CTh TOJIBKO e/JHUHUYHbIE U3T0-

HAYYHAS [TEPCIIEKTUBA « Ne 8 (78)/ 2016 | 41



TexHMYeCcKne HayKu

TOBJIEHUS B YCJIOBUAX MexaHU4YecKoro 1exa [ 2 |. @pe3ssl
CMeXaHWYeCKUM KpeIllJleHMeM TOpLOBOM 4YacTH OCBoOe-
Hbl B IPOMBILIJIEHHOM MacliTabe 3aBOZlaMU KOMIIaHUHU
CKHU® u BbInyckarTcs cepuitHo. Heo6xoaMMOCTb UMETh
MIPOCTPAHCTBO /Js1 pa3MellleHUs1 JieTajledl KpenJseHus
MI03BOJISIET HW3rOTaBJIMBaTh Gppesbl AUAMETPOM TOJILKO
6os1ee 40 MM.

C TOuYKM 3peHHUs] KOHCTPYMPOBaHMUS TOPLOBO-pa-
JUaJIbHBIX $pe3 C paBHOW CTOMKOCThIO Ha 6ase ¢pe3
CKHU®-M He sB/sieTCS palMOHAJbHBIM, TaK KaK HeJb3sl
caenaTh 3TU pesbl AuaMeTpoM MeHee 40 MM; HecMo-
TPsl HA TO, YTO TE€XHOJOIMYHOCTb BbICOKasA. ToploBas
yacTh $pe3bl U3roTaBJIMBaeTCs € 6OJBLIMM B /iBa pasa
YHCJIOM PEXYLMX NJIaCTUH He3aBUCHMO OT IIJIACTHH OC-
HOBHOU 4acTH ¢pesbl. 3aTeM COeJUHAETCS MeXaHUYeCKU
C OCHOBHOM 4acTbio ¢pe3bl. OCHOBHas 4acTb Qpe3bl He
M3rOTaBJIMBAETCs, 3JIeMeHTbl KpelJeHUsl He U3roTaB-
JINBAIOCS, W3roTaBJIMBaeTCs HOBOM, C 60OJIbLIMM B JBa
pasa Ko4ecTBOM 1a30B JJIs1 yCTaHOBKHU IJIACTUH, TOJIbKO
CMeHHasl TOp1l0Bas YacTh.

TopuoBo-umIMHApU4YecKkue ¢pesbl € PpaBHOU
CTOMKOCTbI0 paJHajbHbIX U TOPLOBBIX Jie3BUM, 6a-
3Mpylieecs Ha KpellJIEeHMHU TOPLOBBIX IUVIACTHH Ha
Hepa6oyeil (TEXHOJIOTUYECKOI1) CTOpPOHE Na30B CTaH-
AApTHBIX Qppes.

KpensieHue pexylyx MJacTUH Ha Hepaboued cTo-
pOHe Ia30B NMPHUMEHSJOCh B KOHLEBBIX ¢pe3ax C paB-
HOHN CTOMKOCTBIO GOKOBBIX M TOPLIOBBIX PEXYIUX Jie3-
BUM CMEHHBIX MHOTpPaHHBIX IIJIACTUH B pa6ote [ 2 .
[IpumeHeHHe Ha 6Gase cTaHAAPTHBIX $pe3 CBOAUTCA
TOJIbKO K M3TOTOBJIEHHUIO IOCAJOYHBIX MeCT JAJs J0-
MOJIHUTEJIbHBIX PEXYLIUX MJIAacTHH. [locajouHble MecTa
JLOJDKHBI BBIIIOJIHATBCS C BbICOKOM TOYHOCTbHIO, HO KO-
JINYeCTBO MOCAZ0YHbIX MeCT He60JIbIlIOe, paBHOE YUCIY
JLOTIOJIHUTE/IbHBIX IJIaCTHUH, I03TOMY WX U3TOTOBJIEHHE
He CsI3aHO C GOJIBIION TPY/0eMKOCTbIObIO, YIUThIBAS |,
YyTO 60JIbllle HUKAKHe 3JIeMeHThl Gppe3bl He OYAyT HU3ro-
TaBJMUBaTbCsA. /l1s1 KOHIEBBIX dpe3 U TOPLOBO-IUJIHH-
Jpudeckoit ¢ppesbl c paBHON CTOMKOCTbIO pa/iUabHbBIX U
TOPLOBBIX PEXYIIUX JIe3BUN KpellJleHHe J0N0JHUTeIb-
HBIX IIJIACTUH Ha Hepabouyell CTOpOHe Nasa U3BECTHO U3
pa6oTsl [3].

JlonoIHUTeIbHAs TOPLOBasl peXxyllasi JIaCTUHA Ha-
XOJIUTCSI KOHCOJIBHO 10 ONTHOLIEHHIO K JIeHCTBYIOleH
Harpyske M BOCIIpUHHUMAET YBeJUYEHHYH KOHCOJIbHYIO
M3rMOHYI0 Harpysky. /JlonosiHMTeNbHas TOpILoBas pe-
Kylllas JIaCTUHA 3/lech He ONMpAeTCs HAa CTEHKY Iasa
, a yZlep>)KUBaeTCsl TOJIbKO BUHTOM (3TO HeCTaHAApTHbBIN
IIpUeM KpelnJeHUs IIacTuHbl). [lof [ONOJHUTENbHYIO
peXyILy0 IJIACTUHY TOJKJa/bIBaeTCs NOAK/IaAKa, KO-
TOpast B COUeTaHUH C KOpIycoM ¢pesbl 06pa3yeT CTpy-
’KEYHYI0 KaHaBKY, KOTopas ellle 6oJibllle YBeJIUYUBAET
KOHCoJIb. [lpy HefOCTAaTOYHOM TOJILMHE IOAKJAJKU
BO3HUKaeT NPUHYAUTEJIbHOE 3aBUBAHME CTPYKKHU NpHU
06paboTKe MJIACTUYHBIX META/IJIOB WM JaXKe MOXeT
BO3HUKHYTb 3alIThIOOBKA CTPYXKU. [Ipy BHEIITATHBIX
CUTyallUsIX NPU BCIJIECKe NMUKOBBIX HArpy3oK Ha ILIa-
CTHHAaX C JIOTNOJIHUTENbHBIMU TOPLOBBIMHU PEXYLMMU
JIe3BUSIMU BO3HUKAIOT 60JIbIlIMe U3THOHbIE HAllPSXKEH ST
Y 3TO JieJ1aeT 3TH IJIaCTUHBI HauboJlee c1abbIM 3/1eMeH-
TOM ¢pesbl. [IpuMeHeHe /1719 KpelJleHUH 3THUX JIaCTUH

KpOMe BUHTOB, ellle KJIUHbEB, PMKUMOB M 3aXBaTOB
peliaeT npo6JieMy yacTU4HO. ECTh onpesiesieHHble pe-
3epBbl 110 YBEJUYEHNI0 IPOYHOCTH 3a CYET COYeTaHUs
paZiMajbHbIX U TaHI'eHIMaJbHBIX KpelJIeHUH NJIacTHH B
TOPLIOBOM YaCTH.

TopuoBo-uMInHApUYecKue ppenl C paBHOM CTOM-
KOCTbI0 PaJHUa/JbHbIX U TOPLOBBIX JIe3BUI, 6a3upy-
Ieecsl Ha M3roOTOBJIEHHUH B IleJIbHOM Kopnyce ¢pe3bl
TOPLLOBOM YAaCTHU C yBeJIMYEeHHBIM KOJIM4eCTBOM Ma-
30B M yBeJIMYEHHBbIM KOJIMYECTBOM TOPLOBBIX IJIa-
ctuH (Puc 1).

®pe3y c HemnpepbIBHbIMU PEXKYIIMMU JIE3BUSIMU U
Jake ppesy ¢ KPUBOJIMHENHBIMU PEXYIIUMHU JIe3BUSMU
MOXXHO M3TrOTOBUTb B MHCTPYMEHTAJbHOM lieXe 3aBO-
Ja. TopuoBo-uyunuHgpuyeckas dppesa ( TOCT 28709-90)
MMeeT IIPephIBUCTOE pexylllee Jie3BUe U TpebyeT cIie-
[JMaJIbHOT'0 060PYL0BaHMS [1JIsI TOUHOCTH U3TOTOBJIEHUS
MI0CAZI0YHBIX MECT MO/, PEXKYILMe MJIaCTUHBL.

TopuoBo-nunuHApudeckass ¢pesa ¢ paBHON CTOHKO-
CThIO paJiaJbHBIX Y TOPLOBBIX PEXYIIUX Je3BUN NpU
M3TrOTOBJIEHUUIIPU TPebyeT U3roTOBJIEHUs 0CA0YHbIX
MEeCT 0/, BCe MJIaCTHUHBI paJivajbHble U TOPLOBBIE, TaK
KaK TOpL[0Bast 4aCTb M OCHOBHasl 4acTb (ppe3bl BbITOJIHE-
HbI L|eJIbHBIMU U COCTaBJIAIOT eJUHbIN Kopnyc ¢ppesbl.

Ha puc.l npejcraBieHa TOPLOBO-LUJIMHpUYeCKas
TopLoBas ¢ppesa c paBHOU CTONKOCTbIO GOKOBBIX U TOP-
LIOBBIX PEXYIMX JIe3BUH, 6a3upylascsd Ha HU3rOTOB-
JIEeHUM B LleJIbHOM Kopnyce_¢pe3bl TOPLOBOM 4acTH C
yBeJIMYeHHbIM KOJIMYeCTBOM 1a30B U YBeJMYEeHHbIM KO-
JINYeCTBOM TOPLOBBIX [IJIACTHH.

Ha puc.l: 1 - kopnyc dpessl; 2 - paguaibHble pe-
XKylUe MJACTHHBL; 3 — TOPLOBbIE PeXYyIiHe MJIaCTUHB;
4 - 1OTIOJIHHTEJIbHbIE TOPLIOBbIE PeXyliue MJIaCTUHbL; 5
- BUHTBI KpellJleH!sl; 6 —O0NOopHasi CTeHKa AJ1s1 IJIaCTUH
B OCHOBHOM 4acTH ¢pesbl; 7 — ONOPHasi CTeHKa AJ1s IJ1a-
CTHH B TOpL0BOM YyacTu ¢pesnl; D - auameTtp dpesbl.

Kopnyc ¢pesbl c oHOT0 KOHIIA UMeeT KOHYC [l Kpe-
IJIEHUs B IINMH/ele ppe3epHOro CTaHK, a ¢ ;pyroM cro-
pPOHBI OKAaHYMBAETCS TOPLOBOM YaCThIO.

PaccTosinue Mexx iy pab6odell TOBepXHOCTbIO JAHHOTO
na3a M Hepaboyel TOBEPXHOCTbIO COCeJIHEro nasa npej-
CTaBJisieT CO60M ONOPHYIO0 CTEHKY ollpeJie/IeHHON TOoJI-
IIMHBI, [ KpeIlJIeHUs] PeXYIHX JIAaCTHH C PEXYLUMU
ne3BusAMU. [Ipy Cr/IoIHOM (HempepbIBHOM) pexylleM
JIe3BUM HallasiHHbIE pexyliue 3yObsl ONMPaTCs Ha 3a-
TBIJIKH. YIIOMSHYThIE 3aThIJIKH U OTIOPHbIE IOBEPXHOCTU
BBINOJIHAIOT OHY U Ty ke QYHKIMI0, HO ONOPHbIE I0-
BEPXHOCTH UMEIOT OT/INYHYI0 FeOMeTPUIO OT 3aThIIKOB,
TaK Kak IpeJjHa3HaueHbl ellle /s obecliedyeHUs TEXHO-
JIOTUYHOCTH BBINOJHEHUS TOCal0YHBbIX MeCT JJs pe-
)yux maactul , 'OCT 28709-90, paisg npepbIBUCTOrO
pexyl1Lero jie3aBus U TpebyeT crelMaJbHOro 060py0Ba-
HUS JJ11 TOYHOCTH.

B TopuoBoii yacTu ¢pe3bl ma3oB B JBa pasa 60Jib-
nie (4eM B OCHOBHOM 4YacTu ¢pesbl), HO3TOMY TOJIILIMHA
ONOpHBIX cTeHOK C1 MeHbllle (4eM B OCHOBHOH 4acCTH
¢pe3nl,C2), npuyeM TOJIMHA ONOPHBIX CTEHOK AJs
TOPLOBBIX IJIACTUH U ISl JJOTIOJTHUTENbHBIX TOPLIOBbIX
IJIaCTUH oguHaKoBas1,Cl.

[IpoYHOCTbL OMOPHBIX CTEHOK KaK B OCHOBHOM 4acTH
¢dpesbl, TaK U B TOPLOBOK YaCcTU
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PucyHok 1 - TopuoBo-mmInHApHYeckasi ¢ppesa c paBHO# CTOWKOCTbIO paJUa/IbHBIX U TOPILIO-
BBIX JIe3BHUIA, 6a3UpyLIasicsi Ha U3rOTOBJIEHUH B IleJIbHOM Kopmyce ¢pe3sl TOPLOBOI YacTH C yBe-
JIMYEHHBIM KOJIMYECTBOM Na30B M YBeJIMYeHHBIM KOJINYECTBOM TOPLOBbIX IIJIACTUH

¢dpe3ssl focTaTouHas. B TopijoBoii yacTu ¢pessl To-
IIMHA OMOPHBIX CTEHOK MEHbIIle, HO M OKpYXKHasl CUJIa
MeHbIIIE, TaK KaK YMC/I0 3y6beB B /iBa pasa GoJibllie U
CJIeI0BAaTeNbHO TOJIIIMHA CHUMAaeMOW CTPYKKH B /IBa
pasa MeHblie. [[pOYHOCTD OMOPHBIX CTEHOK HE JIUMHUTHU-
pyeT 1o npoyHoCcTH ¢pe3bl. TopIoBO-IUIUHAPUYECKHE
¢dpe3bpl UMeT OOJIBLIYI0 BBICOTY PEXYIEH YaCTH.
[loaToMy HaubGoJsiblIVie BeJUIUHBI HAPSHKEHUH MO yC-
JIOBUIO MPOYHOCTH IO U3THUGY U 1O

YCJIOBHIO BBIHOCJHBOCTH 10 U3THGY UMEIT MECTO
Ha BBIXO/Ie Ma30B B BepXHeH 4acTu ppe3bl GJIIKE K KO-
HyCy KperuieHUs ¢pesbl B cTaHke. HamGosbuime Ha-
NpsDKeHUsT BO3HUKAIOT M3 32 HAJIMYMS Ha BbIXO/le A30B
KOHL[EHTPATOPOB HAMPSDKEHUN KaK MO U3TU0Y, TaK U MO
Kpy4yeHH10 (0 aHaJIOTMM C KOHCOJIbHBIM ILJIHIEBBIM
BaJIOM) - 3TO ONAacCHOe 30HA /i Kopryca ¢pesbl. s
TOPIIOBO-IIUJIMHAPUYECKHX $pe3 ¢ paBHON CTOUKOCTBIO
paZiMaJbHbBIX U TOPLOBBIX PEXKYIINX JIE3BUH U3 32 60JIb-
IIero 4ucJa YMca MJIaCTHH B TOPIOBOM YyacTu (4eM B
OCHOBHOH 4acTH ¢pe3bl) HaNpsHKeHHEe B OMACHOU 30He
yMeHBLIAETC.

B fgaHHOW pa6oTe NpUMEHEHA KOHCTPYKTHUBHAs
uges pa6orbl [1] A9 HeNpepbIBHBIX PEXKYIIUX
JIe3BUH, OCHOBAaHHAasl Ha TOM, YTO B TOPIIOBOW YacCTH
KOHIIEBOH ¢pe3bl 0/HDKHO OBITH B JiBa pa3a GoJiblie
pexyuux Jyie3Bud. KoHCTpyKTHBHasA uzaess pa6oThl [1]
pacnpocTpaHeHa Ha TOPLOBO-LUJHUHANYECKYIO dpe3y
(puc.1).

Heo6x011MO0 NOJYEPKHYTh, YTO UMEIOTCS, 110 HALIEMY
MHEHHIO, OyHJaMeHTa/lbHble paboThl: MaTeHT Ha
n3obperenue Ne 2254212 B23 C5/20. ®pesa. ABTOpHI
MockBUTHUH A.A., MoCKBUTHMH A.A., TIaTeHT Ha IOJL

Moz, Ne 150192 B23 C5/20. TopuoBo-IUuInHAPHUYECKas
¢pe3a. ABTopbl MockBuTHH A.A., MockButuH C.A.
MockBuTHH A.A.; aTeHT Ha moJ. Moz, N° 138782 B23
C5/20. ®pes3a TOpLOBO-IUJIUHAPUYECKAs. ABTOpHI
MockBuTuH A.A., MockBuTHH C.A. B 3THX paboTax UMeeT
MECTO OINlepHpOBAaHUe MapaMeTpaMH KaK paJihaJbHbIX,
TaK ¥ TOPLOBbIX IVIACTHUH /IJIS TIOBBILIEHUST CTOMKOCTH
IJIACTHH, CHW)XEHWIO0 BHUOpalyi, BO3HUKAWOLUUX B
MpolLecce pe3aHusl, YBEJMUEHHIO CPOKa CIYKObI Gpe3bl.

Kommanust Pramet Takxke (kak U komnanusi CKU®)
MPOU3BOAUT TOPLOBO-LUJINHAPUYECKHe ¢pe3bl  Co
CMEHHOW TOPL0BOM YacCThIO.

Kommanuss ISCAR (M3pausb) Takke NPOU3BOJUT
TOPLOBO-IIUJIMH/[PUYECKHE (ATMHHOKPOMOYHBIE)
¢dpe3bl, HO BMECTO CMEHHOH TOPI[OBOM YaCTH MPUMEHEHO
JIpyroe KOHCTPYKTHUBHOe HampassieHue. Kopryc ¢pesbl
BBINOJTHSIETCS M3 HECKOJIbKUX CeKUMH (Mopyseit),
B TOM 4YHCJE OT[eJbHYI CEKIUI0 Npe/CTaB/IseT
co60¥ TOpIOBass 4YacTh Kopmyca (ToploBasi CeKIus).
Jdra TOpUOBas CeKNUs 3aMeHseTcsd IPU BBIXOZE
ee W3 CTpos (HampuMep NpPH TOJOMKE TOPIOBBIX
CEeKLMH M TOBPEXJEeHWH THe3za). B MexayHapogHOM
MHPOPMALKOHHOM TEXHUYECKOM YKypHaJie
«06opyioBaHHEe Y UHCTPYMEHT JJ1s1 MpodecCHOHATOB»
2014 r, Ne2

ONMy0OJINKOBaHA CTaThsl M3 py6puku «CTaTbu Ha
00JIOKKe JKypHaJa» T1I0J, HasBaHHeM «Kykypysa»
Ha ydYacTKe MeXaHHYeCKOH 00paboTKU (peksgama
kommaHuu ISCAR(M3pausb)», B KOTOPOH H3JIOXKEHO
cnepyounee: «O6bIYHO MaKCHUMaJbHOE HAKpYKEHHE B
JUIMHHOKOMOYHBIX (pe3ax HCIbITHIBAIOT MJIACTHHBI,
pacrnoJio)KeHHble Ha TOpLe HWHCTpyMeHTa. MMeHHO
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OHU  TNOJBepXKeHbl ~ MUHTEHCHUBHOMY  M3HOCY U
NpeJiCTaBJIAT COO0M TOT KPUTACTHUUYECKUH MOMEHT,
KOTOpBbIA OIpefessieT CTOMKOCTb ¢pe3bl B IEJO0M.
[lonomka Takoit CMII MoOXeT MpPUBECTH He TOJIBKO
K Cepbe3HOMYy IOBpeXJeHHI0 THe3Jla, HO Jaxe U K
notepe ¢pe3bl. MoAyIbHOE CTPOEHHE KOpIyca KopIyca
C MWCI0JIb30BaHHMEM TOPLIOBOM CEKLUH IOMOraeT
YCTPaHUTb OTMeYeHHbIH HeZIOCTATOKY.

B pekname «MOAYJIBHBIE CBOPHBIE ®PE3bI
HELITANG T490C» (xomnanusi ISCAR) B »xypHase
«TBepapiit craB» 2016, Ne 5 B pybpuke «HoBocTu
MIPOU3BOJUTENeN» U3JI0KeHO clefyoliee «/leyo B TOM,
YTO HW)KHHUE JIe3BHUsl, HaxoJslrecsl HeloCpeACTBEHHO
y Toplia MHCTPyMEHTa MOTYT pe3aTh, KaK TOPLOBOH,
Tak U nepudUpUiHON 4YacTbio. BeaeAcTBue 3TOro oHU
WCIBITHIBAIOT ~ MOBBIIIEHHble HAarpy3kM M HUX H3HOC
MPOUCXOJUT 6oJiee HHTEHCHUBHO IO CPaBHEHUIO C
OCTaJIbHbIMU IUIaCTUHAMHU. B 1jes1bHBIX $ppe3ax NoJoMKa
IIJIACTUHBI HYXKHET0 PsAJia MOXKET NPUBECTHU K CEpbe3HbIM
MOBpEX/IeHUsIM HHCTPYMeHTa W Jaxke CcJesjaTb ero
JlaJibHelIllee UCNOJb30BaHHE HEBO3MOXHBIM. B 3TOM
IIJIJaHe MOZy/IbHasl KOHCTPYKIUS IPEBOCXOAUT 1ieJIbHYIO,
MIOCKOJIbKY ONMCaHHasl Mpob6JieMa pellaeTcss MPOCTON
3aMeHOU MOAYI».

3aMeTHM, YTO B TOPLOBO-IIMJIMHPUYECKUX Pppesax C
paBHOM CTOMKOCTBIO paila/ibHbIX U TOPLOBBIX IIJIACTHH
yBeJMYeHHe HaJeXHOCTH TOPLOBOM dYacTu ¢pe3ssl
JlOCTUTaeTcsl yBeJMYeHHeM 4YMCJa TOPLOBBLIX MJIACTHH.
[IpyyeM B 3THUX [JOMOJHUTEIbHBIX TOPLIOBBIX PEXYIHX
IIJIACTHHAX KaXK/j0€e OT/ieJIbHOe DOKOBOE pexylilee Jie3BHe
MOXeT HMeTb pasJIMYHYI BBICOTY; 3TO IO03BOJISET
B TexXHUYeCKM OOOCHOBAHHBIX CJy4yasX C/esaThb
pPaBHOMEPHBIM OKpPY>KHOE yCHJIMe /i1 TOPLIOBOM YacTH
¢dpesbl. B TexHH4YeCKH 0GOCHOBAHHBIX CJIy4asix YHCJIO
[1a30B B TOPLIOBOM YacTH MOXET ObITh YBeJHUYEHO OoJlee,
YyeM B JiBa pasa, ec/v NO03BOJIIIOT TEXHOJIOTUYEeCKHe U
KOHCTPYKTHBHbIE YCJI0BHUS.

B TopuoBo-uMAMHApPUYECKUX ¢pe3ax C paBHOU
CTOMKOCTBIO paZiiaibHbIX U TOPLOBBIX PEXKYLIUX JIe3BUH
IJIACTUH, 6a3MpYLIUXCS Ha U3TOTOBJIEHHWU B 1leJIbHOM
Kopnyce ¢pesbl TOPLOBOM 4YacTH C yBeJHWYEHHBbIM
KOJIMYeCTBOM 1a30B M YBeJMYEHHBbIM KOJUYECTBOM
TOpPLOBbIX IacTUH (puc. 1), a ciefoBaTesbHO,
yBeJWYEHHbIM KOJMYECTBOM JieTajJed KpelJeHus
IJIACTUH, BO MHOTHX C/JAy4asX B TOPLIOBOM YacCTH He

yZaeTcss 00ecrneyruTb CBOGOJHBIN JJOCTYI MHCTPYMEHTa
(Hanmpumep cBepJia) Ajs1 06pabOTKU MOCAJO0UYHBIX MECT
0/] pexylliHe IJIaCTUHBI HAa paboyHrX Masax.

Kopnyca sTux ¢pe3 uMeloT 6oJiee CJIOXHYIO
TEXHOJIOTUIO U3TOTOBJIEHUS. [I[pM M3roTOBJIEHUU NA30B
KOPIYCOB 3TUX $pe3 Hesib3sl PeXXYLIUM HHCTPYMEHTOM
OCYLIEeCTBJIAATh ONlepaluio pe3aHust Hanpoxo/. CeyeHue
pexylield YacTM Kophnyca OJWHAaKOBO TOJIbKO B
OCHOBHOHM 4YacTu ¢pesbl, B TOPLOBON 4acTh ¢pesbl
ceyeHHe COBCeM Jpyroe M 3JecCb HYXeH COBCeM
JpYro pexyuuid MHCTpyMeHT. To ecThb 3/leCb MMeeM
CIOKHBIM Kopnyc ¢pe3bl, HU3roTaBJMBaTb KOTOPBIN
TOPLOBYI0 4YacTb KOpIyca W COIpsDKEHHe TOPLOBOM
YacTH KOpIyca C OCHOBHOM 4YacTbI0 KOpIyca HYXKHO
[PpOU3BOAUTL Ha crankax ¢ YIIY cnenuanbHbIMU
crnpoduIMpOBaHHBIMU NaJbYUKOBBIMU  dpe3aMu:
pazuycHbIMH, cepryecKUMU, KOHUYeCKUMU. ITH $pe3bl
NPUMEHSIIOTCA B 00111eM MallHHOCTPOEHUU U UMU MOXKHO
0o6pabaTbiBaTh IpPAaKTHYeCKH Jit0Oble IOBEPXHOCTH.
Y4yuTBIBasl, YTO TOPLOBO-LUJIMHApHUYecKas s ¢pesa c
pPaBHOW CTOMKOCTbIO GOKOBBIX M TOPLOBBIX PEXYIHX
J1e3BUH, 6a3upyllasicsd Ha HU3rOTOBJEHHUM B 1eJIbHOM
Kopnyce ¢pesbl TOPLOBOM 4YacTH C yBeJUYEHHbIM
KOJIMYeCTBOM [a30B W YBeJUYEHHBIM KOJMYeCTBOM
TOPLOBBIX IVIACTUH, HMMeeT CTOWKOCTb 3HAYUTEJbHO
6oJiee BBICOKYIO  11e€JeCOOOPa3HOCTb H3rOTOBJIEHUS
Takol ¢ppe3bl UMeeT MPAKTUUECKUM CMBICI .

BbIBO/IbI

[l HeGOoJIbIION MapTuu JeTajedl wWau AJs
CrellMa/IbHbIX PaboT MOTYT NPUMEHSATHCS, KOHIEBble
¢dpe3bl c paBHOH CTOMKOCTBIO PaiMa/IbHbIX U TOPLIOBbIX
J1e3BUH, 6a3rpylieecss Ha KpelJeHUH TOPLOBbIX JIaCTUH
Ha Hepaboyel (TEXHOJIOTMYECKOM) CTOpOHE IMa30B
CTaH/JApPTHBIX ppes, UK, 6a3upyleecs Ha CTaHJAPTHbIX
¢dpesax co cMeHHOU TOPIOBOM YaCThIO.

Jlnst cepuilHOro NpPOM3BOACTBA INpHU yCTOHYUMBOM
TEXHOJIOTUYECKOM  Ipoliecce, KOTZAa TpebyeTcs
NPOYHBbI U HaAEXHbIH HMHCTPYMEHT liesleco06pa3Ho
WCMO0JIb30BaTh TOPILOBO-LUWIUHAPUYecKUe ¢pe3bl C
pPaBHON CTOMKOCTBIO paZjuaJibHbIX U TOPILOBBIX JIE3BUH,
6asupylieecss Ha U3rOTOBJEHUHU B IleJIbHOM KOpIyce
¢dpe3bl TOPLOBOM YacTHU C yBeJUYEHHBIM KOJMYECTBOM
[1a30B 1 YBeJIMYEeHHbIM KOJIMYECTBOM TOPLIOBBIX IIJIACTUH
(puc.1). =
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KOHTPOJIb KAYECTBA KOJIEHYATbBIX BAJIOB HA ITPOU3BOACTBE

Anekcandp leopeuesuu PE/JOTOB

HepMCKUlj HCIUUOH(J./Ibellj uccsnedosamebCKull n0/1umeXHuquKuﬁyHueepcumem

AHHomayus. B daHHoll pabome npedsiazaemcs cno-
€06 nocmpoeHusi npocmoti U nNpakmuyHoli mModeau pac-
NpoCMpaHeHHo020 MAWUHOCMPOUMEAbHO20 U30eaus
- K0/1IeHYamozo0 8a.a u obcyxcoaromcsi memodsl pacnos-
HAB8aHusl, 0CHOBAHHbIE HA MOl Modeau.

Cuctembl TexHuyeckoro 3peHust (CT3) sBaswooTcH,
Hapsily C NMPOMBIIIJIEHHBIMA PO6GOTaMHU, Ba)KHEHIIU-
MU 3JleMeHTaM{ TMOKHX aBTOMaTU3UPOBAHHBIX MpO-
U3BOACTB. B o6uem cayyae B ¢yHkuuu CT3 BxomdaT
pacnosHaBaHUe JeTajell 3aJaHHOr0 KJjacca B He-
yHOpsZ04eHHOM TII0TOKe, OIpeJiejieHHe I0JI0KeHHs
U OpHMeHTalM{ 3THUX JeTajlel, a Takke BHU3yaJbHbIN
KOHTPOJIb UX KadecTBa. Pe3ysbTaThl aHa/M3a BU3Y-
aJIbHOM MHPOpPMalM{ OKa3blBalOT HENOCPEeLCTBEHHOE
BJIMSIHME Ha TEKYILYI0 [10CJIel0BaTeJbHOCTb e CTBUSA
pO6OTOB U ;Pyroro TeXHOJIOIMYECKOr0 060py/,0BaHUS.
[TosToMy pacniosHaBaHHUe [JOJKHO BBINOJHATBCSA B pe-
aJIbHOM BpeMeHH (B TeMIle IOCTYIJIeHus AeTasneit). Ha
IpaKTHKe, KaK MNpaBUJ/IO, MPUXOJUTCA HCIOJIb30BATh
crnenuannsupoBaHHble CT3, opueHTHpPOBaHHBIE Ha [10-
CTaTOYHO Y3KUM KJjacc 06beKTOB. BricTponeiicTBUe
Takux CT3 BO MHOrOM 3aBUCHUT OT pelleHUN, NpUHS-
TBIX Ha 3Talle IOCTPOEHUS ITAJOHHBIX MoJeJsield pac-
II03HaBaeMbIX 0O’ bEKTOB.

XapaKTepUCcTHKa ob6beKTa pacrnosHaBaHUs.
Kaxxblii KoJieH4YaTblil BajJl COCTOUT M3 KOpPEHHOU
melKku (LUIMHAPUYECKOTO CTEPXKHS) U HEeCKOJbKUX
KoJieH. KosieHo 06pa3oBaHO AByMsl NJIOCKMMHU lleKa-
MU (NPOTHBOBECAMM), MeX/Jy KOTOPbIMU HaXOJUTCS
LIUJIMHApPUYecKas lielika. /iMHa ofHOro Bajla paBHa
50 cM, Macca - okosio 10 kr. KosieHyaThle BaJibl, IPO-
niefliMe BCe 3Talbl TEXHOJOrMYeCcKOW 06paboTKH,
CKJIa/IbIBAIOTCA B KOHTeHHepbl B HECKOJIbKO ps/OB.
[IpepnosnaraeTcs, 4YTO OCH BaJIOB, HaXOZAALIMXCA B
CMEXHBIX pAJax, ckpeluBawTcs. [Ipy ynakoBke cTpe-
MSATCS MAaKCMMaJIbHO UCII0JIb30BaTh 00'beM KOHTelHHe-
pa, 0OlHAKO CTPOTOe BbIpaBHUBAaHHE BaJOB B KaX0M
U3 pafoB He mnpoBojuTca. OOWUHA BUJ, KOJEHYaTOro
BaJla, KOTOPBIN SIBJsSIeTCS 00bEKTOM pPaclo3HaBaHUSA
JUISl pacCMaTpUBaeMoOU CUCTeMBbl, [TI0Ka3aH Ha puc.1.

[TocTpoenue Mozien 06’beKTa paclo3HaBaHusA. [l
TOr0, YTOObI 06€CNeYUTh BO3MOXKHOCTb 3 PeKTUBHO-
ro paclo3HaBaHUsA 00'beKTOB 3aJJaHHOTO0 KJacca B pe-
aJIbHOM BpeMeHH, TP TOCTPOEHUH MOJieJIh 00beKTa U
aJIFTOPUTMOB paclo3HaBaHUs MOTPe6OBaJOCh BBECTHU
JiBa YNPOIIAIINX OrpaHUudeHusl. Bo-nepBbIx, Mosyya-
eMoe C ITIOMOILbI0 TeJIeBU3MOHHOM KaMepbl U3006pae-

HUe KOHTelHepa pelleHO NTpeo6pa3oBaTh B OUHAPHYIO
dopmy. /lna ocyliecTBIeHUsl TaKoro npeo6pa3oBaHUsA
JIOCTaTOYHO BbIOPAThb BeJIMYMHY MOpOTa PKOCTU. Bo-
BTOPBIX, NPUILIJIOCh OTKa3aTbCAd OT aHaJ/ku3a IOJIHBIX
TpeXMepHbIX U300paXKeHUH W OTPaHUYUTLCS PACCMO-
TpeHHeM TOJIbKO OJHON TOPU30HTa/JbHOH NPOEKLHHU.
[TocnenHee ynpolleHre 0Ka3aaoch AOMYCTUMBIM JIUIIb
3a CYeT NpHUBJIeYeHUs] [JONOJHUTEJbHON alnpUOPHOU
MHPOpMalMM O TOPU30HTAJBbHOM DPaCIOJIOKEHUU KO-
JIeHYaThIX BaJIOB B KOHTelHepe. BBuay ocobeHHOCTEN
dopMbl 00BEKTOB paclo3HaBaHMsA, 3TO yNpolLleHHe
NpaKTUYeCKH He NMPUBOAUT K IOTepe OOLIHOCTH al-
TOPUTMOB paclio3HaBaHUdA. B camoM fene, ecnu faxe
nepenas BbICOT MeX/y HayaJloM M KOHIIOM KOPEeHHOMU
IelKU KaKoro-in6o BaJla COCTaBJseT, HalpUMep,
10 cM (yros HakJIOHa OCH BaJsa K ropusoHTasu 11°),
TO JJIMHA NO0JIy4YaeMOH IJIOCKON NMPOeKLUH BCe PaBHO
oKa3biBaeTcsl 6U3KoN K 49 cM. Onupasich TOJbKO Ha
IIJIOCKYIO MOJleJlb, CHCTeMa He CMOKeT MPaBUJIbHO 06-
pabaTbIBaTh IpejejibHble CUTYallUH, KOrZa OCb Baja
COCTaBJISIET MaJsIblil yroJ C BepTHKaJblo, HO BepOsT-
HOCTb BO3HUKHOBEHMS TaKUX CUTyallul Ha NpPAKTHUKe
HUYTOXHO MaJia.

PucyHok 1- KosieHYaThIi Ba
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[losiyyeHHBIA B pe3ysbTaTe NPOELUPOBAHUs Basa
Ha TOPU30HTAIbHYIO IJIOCKOCTh CJOXXHBIM KOHTYp all-
NPOKCUMUPYETCs NMPSMbIMU JUHUSMHU U pa3GuBaeTCs
Ha MHOTOYTOJIbHUKU TNpocToil ¢popmbl. Takoe pa3ou-
eHUe HeNoCPeJCTBEHHO NMPUBOJUT K MOKa3aHHOH Ha
pHC.2 IJIOCKOH COCTAaBHOM MOJZEJM KOJIEHYAaTOTo BaJja,
KOTOpasi 3aTeM UCII0JIb3YeTCs B IPOLiecce pacrno3HaBa-
HUS B KaueCTBE 3TAJIOHHOU Moziesin. MHOTOyTOJIbHUKH,
MoMeuyeHHble Ha puc. 2 nudpamu oT 1 10 5 (kopeHHas
uieiika), UMerT GUKCUPOBAHHOE PACHOJIOXKeHHe OTHO-
CUTEJIbHO OCH Basia, a MOJIOKEHHE MPSIMOYTOJbHUKOB
6-9 (koJieHHble LIEWKHU) 3aBUCAT OT KOHUTypaluu
BaJla B KOHTEHHepe.
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PucyHoK 2 - Cxema KOJIEHYAaTOro BaJia

AnropuTMBI pacno3HaBaHUSl HUCIOJb3YIOT CeAylo-
mue 4 rpynnsl THGOPMALUU O MOZEJH.

®opma: npsasMoyrobHUKU (buUrypsl 2-4 u 6-9 Ha puc.
2); Tpanenuu (durypet 1 u5)

PasMep: ocHoBaHMe, BbicoTa (/11 MPSMOYTOJbHU-
KOB); HH)KHee OCHOBaHHUe, BEpXHee 0CHOBaHHUE, BbICOTA
(mJ1s Tpamenuit).

Paccrosinue Mexy aneMentamu mogenu D(i, j) =

=D(j,i)

OpI/IeHTaU,I/IH 3JIEMEHTOB MozaeJIu

O(i, j,k)=360"—O(k, j,i). 3pecs O, j,k) 0603Ha-

9aeT pacCcTOSHUE MEX/Y IIEHTPaMK MacC 3JIeMEHTOB i U
j,a O(i, j,k) - yron, koTopblii 06pasyeT sioMaHasi, Co-

eJUHSAIOIas [eHTPbI Macc 3J1EMEHTOB 1, j, k .

Ananu3z uzo6pakeHus. [Ipolecc pacro3HaBaHUs KO-
JIEHYaThIX BaJIOB COCTOUT W3 YeThIpeX OCHOBHBIX 3Ta-
MOB.

Ha nepBoM (npeaBapuTesbHOM) 3Tame OCyIleCTBIIs-
eTCsl BblZieJIeHUe CBS3HBIX GuUryp. JJist aToro nocryma-
I0lllee OT TesieKaMepbl H306pakeHHe Mpeo6pasyeTcs K
6uHapHOMY. [I[peo6pa3oBaHHOE U300paXKEeHHE CKAHUPY-
€TCsl BHayaJie 110 TOPU30HTAJIH, @ 3aTeM 110 BEPTHUKAJIH.
[Ipy CKaHMPOBAaHWHU B OJHOM M3 HANpaBJEHUU Bblje-
JISIIOTCS CBSI3HBbIE OTPE3KH, KOTOPble COCTOSIT U3 Helpe-
PBIBHOH T0OC/IeI0BaTEJbHOCTH TOYEK OHOTO KJacca, U
OTMeYalTCsl FPaHUIbl ITUX OTPE3KOB. B xo/ie mocieny-
I0II[Er0 IPOCMOTPA U300paXKEHHsI B IPOTHBOIOJI0XKHOM
HaIpaBJIEHUH COCEJHHE OTPE3KHU CKJIEUBAIOTCSA B CBSI3-
Hble 00J1aCTH, a UX KpaHHHe TOUYKH 06pasyoT rpaHHUIbl
3TuX obJsiacteil. TakuM 06pa3oM, GUHAPHOE CHUJIYITHOE
n306pakeHHe 3aMeHsieTCs KOHTYpHbIM. [locie 3To-
ro KaXK/Jbld U3 KOHTYPOB OOXOAUTCSA MPOTHUB 4acCOBOM
cTpesiky, B pe3synabraTe 06x0/ja pOpMUPYETCS CIHUCOK
CBSI3HBIX 06J1aCTeH, KaXKasi U3 KOTOPBIX MPEJCTABJSET
co60¥ 06pa3 HEKOTOPOIo OT/[eJILHOTO 06'bEKTa, MOMaB-
IIero B Kajp.

Ha cneaywouiemM 3Tame BBINOJHsETCS pas36bueHUe
CBSI3HBIX 06JIaCTEl Ha 3JieMeHTapHble reoMeTpHuye-
ckve QUTYphl, KOTOPble BXOAAT B COCTaB MOKa3aHHOU
Ha pHUC. 2 MOJieJIM KOJIeHYaToro BaJjia. B mpouecce pas-
OUEeHHsT KPUBOJMHEHHbIE KOHTYPhI alllPOKCUMHUPYIOT-
CSl IPSIMOYTOJIbHUKaMH. AIIIPOKCUMALMS TTPOBOJUTCS
¢ yuyeToM MHbOpManuu 0 GpopMe MOJEJH, a UMEHHO,
NPUHUMAETCs BO BHUMaHUe TOT GaKT, YTO MOJEb MO-
KeT ObITh MpeJCTaBJeHa B BU/JE NepecevyeHus: O HOTO
JUIMHHOTO MPSIMOYTOJIbHHKA C HECKOJIbKUMHU 60Jiee KO-
POTKHUMH, KOTOPbIE PACIOJIaraloTcsl NePHeHUKYASIPHO
K OCcU BaJsia. B pe3ysibTaTe annpoKCHMaLUU YTOYHSIETCS
COOTBETCTBHE BbIJIeJIEHHbIX QUTYp KaKOMY-THU60 pac-
N03HaBaeMOMY 06'beKTY. [Ipy 3TOM y/jaeTcsl HOJHOCThIO
M306aBUThCS OT OIIHMOOK, CBA3aHHBIX C YCJIOBUSIMU OCBe-
I[eHUs] KOHTeHHepa ¥ BIGOPOM MOpora GUHApHU3aIUH.

Ha TpeTheM 3Tamne aHajiv3a U306paKeHUS 3JIEMEH-
TapHble reoMeTpuyeckue (GUTypbl OGBEAUHSKOTCS B
6JIOKH, U3 KOTOPBIX BIOCJEJCTBUH CTPOSITCS MOJIHbIE
MO/IeJIM paclio3HaBaeMbIX 06beKTOB. [locTpoeHue moJi-
HOUM MOJiesI HauMHAeTCs C BblJIeJIEHUs] CaMOro JJIMH-
HOTO MPSIMOYTOJIbHUKA, KOTOPBLIH sIBJseTCS 06pasoM
KOPEHHOM LIeHKH KOJIeHYaToro Basa. 3aTeM 1o ob6e
CTOPOHBI OT OCH IIEWKH GOPMHUPYIOTCA MPSMOYTOJIb-
Hble 06J1aCTH C 33/laHHBIMU pa3MepaMu. B pesysnbraTe
NPOCTOTO CKAaHUPOBAHHsI 3TUX 06JIaCTEH BBIJENSAIOTCS
neprneHANKyJIspHbIe COCTABJIAOLINE MOJEIN KOJeHda-
Toro BaJsia. Kakibl¥i 6J10K COCTOUT M3 y4acTKa KOPEHHOU
HeWKH (4acTh AJIMHHOTO NMPSMOYTOJbHUKA) U 06pa30B
I[eK BEPXHEr0 U HIKHETO KOJIeH (MepreHJUKY/IsipHble
COCTaBJISIIOIINE).

HakoHel, Ha 4eTBepTOM (3aKJIKYUTEJbHOM) 3Tale
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BBIYHUCJISIOTCS YUCJIOBblE XapaKTEPUCTUKH BblJeJIEH-
HbIX 6JIOKOB U BCEH MOJZesU B 1ies10M, Pe3ynbTaThl Bbl-
YUCJIEHUH COMOCTABJISAIOTCS C 3Ta/JIOHOM, U IPUHUMAET-
sl pelleHre 0 COOTBETCTBUH aHATIM3UPYEMON MOJeNU
Y 3TAJIOHHOW MOJiesIM KoJIeHYaToro Basja. B ciyvae co-
BIIaJIeHUS PACCYUTHIBAIOTCS NOJIOXKEHHE U OpUEHTALUs
BaJla B KOHTeHHepe U 3Ta MHopMal s nepesjaeTcs po-
60TY.

[IpuMeHsieMbIil Ha NMOCJAEJHEM 3Tana aJifOPUTM CO-
CTOUT U3 CJIeAYIOIMX ILAroB:

1) nouck B 3aJjlaHHON 06J1IacTU PUTYpPbl, COOTBET-
CTByWOLIEH M0 popMe U pasMepaM 3JIEMEHTY MOJENH
Bajla ¢ HOMepoM 2 uad 4 (cM. puc. 2), o603HaYeHUe

3TOM GUTYPBI HHEKCOM I ;
2) BbiurcseHue paccrosuus D(2,3) wnu D(4,3) Mex-

Jly 3JIeMEHTOM i U GUTYPOH, COOTBETCTRYIOLIEH o dpop-
Me U pa3MepaM 3JIEMeHTY MOJEIH C HOMepoM 3, 060-
3HaueHMe Hal/IeHHOI0 3J1eMeHTa UH/AEKCOM J;

3) BeruucneHue paccrosuuss D(3,4) wau D(3,2), no-
HCK 3J1eMeHTa C HOMePOM 4 WJIU 2, /11 KOTOPOTO yTOoJI
0(2,3,4) unu 0(3,4,2) paBeH O, 0603HaYeHUE ITOrO 3JI€e-
MEHTa UHJIEKCOM K;

4) nouck 3/1eMeHTOB MoJieJii ¢ HoMepaMu 1 U 5 my-
TeM pacyeTa COOTBETCTBYIOLIUX YIVIOB U PACCTOSTHUH U
CpaBHEHHUS UX C 3TAJIOHHBIMU 3HAYEHUSIMUY;

onpejeseHre GOPMbI U BEIYUCIEHUE PA3MePOB 3J1e-
MEeHTOB c HoMepamu 6-9. [1-8]

JlaHHBIA MeToJ, paclo3HaBaHUsS MO3BOJUT HaUGo-
jsee 3ddeKTUBHEN NPOU3BOJUTH BU3yaJbHbIA KOH-
TPOJIb KaueCcTBa KOJIeHYaThIX BaJIOB. B
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CONMPAKEHUE PABOYUX OPTAHOB C MAHUIIYJIATOPOM

Anekcandp leopeuesuu PE/JOTOB

[lepMmcKkull HAYUOHA/BLHWBIU UCC1ed08aMENbLCKULL NOAUMEXHUYECKUU yHU8epcumem

AHHOmMayus. B daxHotll pabome paccmompeHbl Me-
modsl conpsixceHusi pabovux op2aHos ¢ pykol po6oma.
Takum 06pazom, nokasaHa He06xodUMOCMb NPUMEHEHUS.
60.1ee cA03CHbIX Memodos coeduHeHUsl pabo4ez0 0p2aHa
¢ po60moM, yem npsimoe 601mogoe cCKkpensieHue.

Po6oTu3anus pasMyHbIX MPOU3BOACTBEHHBIX MPO-
LIECCOB CTABUT OOLIYIO IPO6JIEMY, CBI3aHHYIO C KpeIlie-
HUEeM pabo4yux OpraHoB Ha pyke po6oTa. [IpocTeliniee
pellleHre COCTOUT B NPHUMEHEHUH GOJITOBOTO IPUCO-
e/JMHeHHs] pabo4YuX OPraHOB K YCTAaHOBOYHOMY (JaH-
1y 3amsicTbs po6oTa. Eciu npeabsaBAsOTCS BbICOKUE
TpeGOBaHUS K MOBTOPSIEMOCTH, TPeOYeTCsl HeKoTopas
MoguduKanus MeToa GOJITOBOTO coeAuHeHHUs. Eciu
[0 YCJI0BHUSIM PAGOThl BeJMKA BEPOSITHOCTH aBapui,
OCYLIECTBJISIETCS MOHTaXK paboyHMX OpPraHOB C NpeJo-
XpaHUTEJbHBIMU 3JIEMEHTAaMU WJMA C yCTPOUCTBaMHU
npeaynpexxJjeHus aBapui. B ciydyasx, Korza ofuH po-
00T JOJDKEH BBINOJHATH GOJIbIIOE KOJIMYECTBO pas-
JIMYHBIX 3a/a4y, Haubosiee 3GPEKTUBHBIM pellleHHeM
MOXET ObITb IPUMEHEeHUEe MeXaHU3Ma GbICTPOM 3aMe-
HbI B COYETAaHUU C YCTPOUCTBOM XpaHEHHs] KOMILJIEKTA
OBICTPOCMEHHOI'0 MHCTPYMeHTa. Bo MHOrMX o6sacTax
NpUMEHEHHUs] POGOTH3MPOBAHHON COOPKU BO3HUKAET
NOTPEeGHOCTD B UCIOJIb30BAHUM AaKTHUBHBIX YCTPOMUCTB
nepeMeHHON NOJATIMBOCTH WJIM YIPaBJsEMbIX MOAY-
Jield BOCIIpUATHSA Harpy3kHu. [IpaBu/bHOEe NpUMEHEHUE
yKa3aHHBIX METO/0B CTHIKOBKH pabo4UX OPraHoB C py-
KoM po6oTa obecneynBaeT 3GPEKTUBHYIO U YCTONYU-
BYI0 paboOTy r'MGKOro NPOHU3BOACTBEHHOTO MOAYJIS.

MeTtog npsiMmoro GOJITOBOTO, COeJAMHEHUs IpPUBJIE-
KaeT cBoel mpoctoToil. OjHAaKO MpPU HEOOXOAUMOCTHU
4acToro JJeMOHTaX<a paboyHX OPraHoB C LieNbIo MPOBe-
JIeHUs UX TEXHUYECKOTO 06C/IyKUBAaHUS BO3HUKAET He-
06X0JMMOCTb B JIOIIOJIHUTEbHBIX MepaxX 06ecneyeHust
TOYHOCTH. [Ipy MOBTOPHOM yCTaHOBKE JIEMOHTHPOBAH-
HOTO paboyero opraHa JOJKHO 00eclieYuBaThCsl TOY-
HOE ero pacrnoJsioKeH’ue OTHOCUTENbHO YCTAHOBOYHOT'O
¢dsaHua 3ansactbs. HecobutoieHHe 3TOro TpebGoBaHUsA
NPUBOAUT K CMeLIEHHI0 BCEX 3allpOrpaMMHUpPOBAHHBIX
Tovek. [IpesasaraeTcs oblyee pelleHHe — YCTaHOBKA
KOHTPOJIBHBIX IMITUPTOB, 00eCHeYMBAIOLUINX TOYHYIO
moca/Jiky pabo4yux opraHoB Ha pyke po6oTa. Haubosee
4acTo IWTHUQPTHI pacrnosiararoTcs Ha GpuiaHIe 3ansACTh.

Bo MHOrHMX TeXHHYeCKHX NPHUJIOKEHHSX, HApPUMep
OpU JAYyroBOM cBapKe pOGOTYy HNPUXOAUTCS MaHEBpPH-
poBaTb cpefy GOJIBLIOTO KOJIMYECTBA IPENsTCTBUH.
Ciy4yaiiHble OMIMOKYU B MPOrpaMMe UM HellpaBUJIbHOE
HaXKaTHe Ha KHOIIKY OllepaTOpOM MOTYT NPUBECTH K

CTOJIKHOBEHUSAM W MOBpEXJAeHUI0 poGota. OfuH U3
METO/I0B NpeJoTBpallleH!s] aBapyuu UM YMeHbIIeHUs
TSDKECTHU NOBPEXJEHUH COCTOUT B YCTAHOBKE MEXAY
3amsICThbeM U paboyrUM OPraHoM, B JAHHOM CJIy4ae CBa-
POYHOH TOJIOBKOH, yHpyroro MojyJsi, BOCIPUHUMAIO-
mero Harpysky. Ero 3ajjadya - KoMIeHCHUpPOBaTh CHJIO-
Bble Harpy3KHy, BO3HUKAIOLIKE IPU HOPMaIbHOH paboTe
NPOH3BOACTBEHHOTO KOoMILJIeKca. [Ipy AyroBoil cBapke
B paboyeM peXMMe CBapO4YHAs FOJIOBKA HCIBITHIBAET
He3HauUTeJbHbIE 110 BeJUYUHe ycuaus. [loaTomy mo-
JlyJIb, BOCHPUHHUMAIOLINH HarpysKy, MOXeT UMeTb He-
60JIbLIIME pAa3MEPBL.

[Ipy 3HAUMUTENBHBIX pa3Mepax pabouyWX OPraHOB
pO6GOTOB BHEIIHHE HArpy3KH MOTYT ObITb HACTOJIBKO
6OJIBLIMMHY, YTO METO, NOANPY>KHHEHHOI0 MOHTaXXa He
06ecneyruT Heo6X0UMYI0 6e30MacHOCThb. B 3ToM ciy-
Yyae KOHCTPYKIUS CaMOro pabovyero opraHa 0/bKkHa 06-
JIaJlaTh YCTOMYUBOCTBIO K MOBPEXAEHUSM, ITO AOCTH-
raeTcsl y»>KeCTOUeHHeM BCeX 3JIEMEHTOB KOHCTPYKLUHU
WM BBeJleHHEeM KOMIIOHEHTOB, pa3fessioliuXcs MOoJ
HarpysKo#, mpeBblIAOLIEH JONYyCTUMY, HalpuMep
KOHCTPYKLMH CO CPE3HBIMU IITUPTAMU. O4EBUIHO, YTO
NPOYHOCTb INPELOXPAHUTEJNbHBIX YCTPOUCTB JO/KHA
ObITb HUXe NMPOYHOCTH KOHCTPYKLHMHU CaMoro po6ora.
[IpenoxpaHUTENbHOE YCTPOWCTBO JOJDKHO GBITH ca-
MBbIM C/1a6bIM 3BEHOM CHCTEMBI.

JJeKTpUyYecKue, THEBMAaTUUECKUE U JpyTHe JIMHUU
JIOJDKHBI TOJBOAUTBHCSA K pabo4yuM opraHaM poGOTOB
yepes JIEFKO pa3beUHSAIOIHeCs pa3beMbl. JTO 3HAYH-
TeJIbHO YIIPOLIAET NPOLeAyphl YAaTeHUs U 3aMeHbl pa-
604X OPraHoOB. YCUIIHe CLiENJIEHUS B 3JIeMEHTax pa3be-
MOB KaK p0o60Ta, TaKk U paboyero UHCTPyMeEHTA JL0/DKHO
ObITb HE3HAYUTEJbHBbIM, YTOObl M306eXaTb pa3phliBa
IIIJIAHTOB U 3JIEKTPUYECKUX MPHUBOJOB ITPHU BO3MOXKHOM
WX 3aIlyThIBAHUU WJIH 3allleMJIeHUH.

MexaHu3Mbl OBbICTPOM 3aMeHbl HaJeNsIT PO6OT
CIIOCOGHOCTBIO MCIOJIb30BaTh MHOTO pPa3/IMYHBIX pa-
0604YMX OpraHOB B IEpPHOJ OJHOrO paboyero IUKJA.
BoJIbIIMHCTBO CHCTEM GBICTPOX 3aMeHbl paboyHX opra-
HOB COZlep2KaT EePEXOHOM y3es po60Ta, CONPSKEHHbIN
C MepexoHbIM y3JIOM pabo4yero MHCTPYMEHTa, a TaK-
K€ YCTPOUCTBO XpaHEeHHUs KOMILJIEKTA HHCTPYMEHTA.
[lepexonHOM y3es po60Ta KPENUTCSA HA YCTAHOBOUHOM
dJ1aHIe 3ansCThbs U COeIUHSAET POGOT C ITEKTPUYECKU-
MU M NHEBMAaTHYECKHMHU CUCTEMaMH MUTAaHHUA. ITOT
y3eJ 3aXBaThIBAeT U CTONOPHUT NePEXOJHbIN y3es UH-
cTpyMeHTa. [IpyU 3TOM BBINOJIHSAETCS aBTOMaTHYeCKOe
coeJJMHEeHMe MTHEBMATUY€eCKUX U 3JIEKTPUYECKUX IMHUI
po6oTa 1 UHCTpyMeHTa. [lepexoJHbIN y3es HHCTPYyMeH-
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Ta 06€eCNeyrBaeT NOABOJ, 3JIEKTPUIECKUX U THEBMATH-
YECKUX CUTHAJIOB K pabo4yeMy OpraHy ¥ 0JHOBPEMEHHO
CJYKUT 6a30i JJ1s1 3aKpelJIeHHUsl caMoro pabovero op-
raHa. YCTpoMcTBO XpaHeHHUs COZEpPKUT KOMILJIIEKT pa-
604HX OPraHOB C UHCTPYMEHTAbHBIMU NATPOHAMH, He
y4YacTBYIOIMX B JAHHOW TEXHOJIOTHYECKOH ONepaLiu.

JddeKTUBHOCTL MeXaHU3Ma ObICTPON 3aMeHbI TPO-
SIBJISIETCS TOJIBKO B TOM CJlyyae, eC/IM B TEXHOJIOTHYe-
CKOM MpOLeCCe YIacTBYIOT 6oJiee Tpex pabodux opra-
HOB. Eciin moTpebyeTcsl TOJIBKO JjBa pabo4yMX OpraHa,
HEePBbIM U3 HUX JOJDKEH OBITh CIPOEKTHUPOBAH TaKUM
06pa3oM, YTOGBHI OH IOJIyYHUJ BO3MOXKHOCTH 3aXBa-
Ta U MaHUINYJHUPOBAHUS BTOPBIM PaGOYUM OpPraHOM.
KabGesu W uutaHru JOJDKHBI HOJBELIMBATBHCA MEXIY
JIByMsl pabo4uMMHU opraHamu. Hampuwmep, eciu po6oT
BBINIOJIHSIET MOJja4y U NepeMelleHue JieTalel, a B of-
HOM TOYKe LIMKJIA HEOGXOAWMO HCIOJIb30BaTh BUHTO-
BEpT [JIs 3aBOPAaYMBaHUs HECKOJIbKUX BUHTOB, LieJie-
coobpasHel CKOHCTPYUPOBaThb pabo4yuil opraH B BUje
CXBaTa, CIOCOGHOr0 MaHUIYJUPOBATh KaK BUHTOBEp-
TOM, TaK U JeTalsIMH, YeM OCHALIATb POOOT CUCTEMOM
OBICTPOY 3aMEHBI.

AKTUBHOE YCTPOWCTBO NEPEMEHHOU MOAATINBOCTH
CO3JaeT YC/I0BUS JJIsl CAMOLLEHTPUPOBAHHs BaJia B OT-
BEPCTUU U CO3JaHHUS COOTBETCTBYIOLLETO CHJIOBOIO
BO3/IeMCTBUs NpPU yCTAaHOBKe Bajla. ITO YCTPOUCTBO
noBbIaeT 3¢ PEeKTUBHOCTh POOGOTU3UPOBAHHOM COOP-
KH, IOCKOJIbKY pacLIMpPsIeT M0Jie JONyCTUMbIX IOrpell-
HOCTel B3aMMHOT0 pacCIOJIOKEHHs Po6GOTa U JeTaslu.
[Ipu GoJiblied [AJMHE Baja MPUMEHEHHE YCTPOMCTBa
nepeMeHHOH NOAAT/IMBOCTH 03BOJISIET UCKJIIOUUTD 3a-
KJIMHUBaHUE, BbI3BaHHOE MOI'PEIHOCTSIMU B3aUMHOT0

pacoJsioXKeHHUs BaJla U TPAEKTOPUHU [IBMXKEHHUsI poboTa,
Mogy/y, BoCIpUHUMAIOIIME HArpys3Ky, MOTYT MOHTH-
poBaThCs MeX1y pyKoi po6oTa u cxBaToM. OHU mpej-
Ha3HaueHbl JJisi KOHTPOJA JeHCTBYIOUIMX BHEIIHUX
ycuanil. B ciyyae po60TU3MPOBAHHOTO IIIMGOBAHUSA
111ePOX0BAThIX IOBEPXHOCTEN MOKHO KOHTPOJIUPOBATh
yCUJIMe pe3aHUsl U CMellaTh HallpaBJleHUe TPaeKTOpUHU
JIBM>KeHHUs1 po60oTa BBepX WM BHU3. HanpaBiieHue Je-
dopmanuu ynpyroro sjeMeHTa MOAY/S BOCHPUATHSA
YCUJIUSA JJOJPKHO COBIAJATh C HANpaBJeHHWeM NPOrHo-
3UPYeMOro YCUJIHSL.

PaccmoTpeHa 3a1a4a c60pKU AieTaid, UMerlel nas
M0/1 CKOJIB3SIIYI0 LIIIOHKY, C BaJIOM, B KOTOPbIH BJIOXKe-
Ha IIMOHKa. B3auMHas nepBoHaya/ibHasi OpUeHTalus
HalpaBJSALUX IOBEPXHOCTEN OXBaTbIBAIOILEN JeTa-
JIU ¥ BaJIa Heu3BeCTHa. [JJisl BBINIOJIHEHHUSI COOPKU PO6OT
OCHAII[aeTCsl CBSI3aHHBIMU MEXAY CO60H yCTPOHCTBaMHU
BOCHPUSATHA HArpy3ku M IoJaTauBocTH. [lepBoe Mo-
’)KeT KOHTPOJIMPOBaTh yCUJIME, Pa3BUBaeMoe INpU CO-
npsbKeHUW Jletase. Ecim oHO pgocThraeT CAMIIKOM
OOJIBLION BeJUYUHBI (HANpaBJISIOLIME MOBEPXHOCTHU
He CIIeHTPUPOBAHbI), pO6OT MOXKET BpallaTh AeTaslb Ha
HeOO0JIbIION YToJI U MOBTOPSITh COOPOUYHYIO ONEepaLUio.
AKTHBHOE yCTPOUCTBO NEpeMeHHOM NOJATJIMBOCTH MO-
J)KeT KOMIIEHCHPOBaTb HECLLeHTPUPOBAHHOCTb, KOrja
JleTa/ib HAYMHAeT CKOJIb3UTh M0 BaJy. [1-8]

TakuM 06pa3oM, MoKazaHa HEOOGXOJUMOCTb IPUMe-
HeHUs 60Jiee CI0XKHBIX METO/I0B COeJJUHEHUSI paboyero
opraHa ¢ po60ToM, 4eM NPsIMOe 60JITOBOE CKPeIJIEHHE.
Jlyist BbI60Opa COOTBETCTBYIOLIEr0 TUIIA MOHTaXa Heo6-
XOZLMMO BbINOJIHATb aHa/IU3 YCI0BUN QYHKIMOHUPOBa-
HUSA po60Ta U paboyero UHCTPYMeHTa. B
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UCCJIEAOBAHHUE ABJIEHUA YCTAJIOCTH MATEPHAJIOB

JImumpuii Bumaaveeuu I'YBCKHH

Mazucmp, kagpedpa usmepumenbHO 8bIHUCAUMENAbHAS MEXHUKA,
[lepmckull HAYUOHA/BHLLIU UCC1€008aMENLCKUL NOAUMEXHUYeCKUll yHugepcumem

[lepBple coobuieHUss 06 HcCCAe[0BAaHUM YCTaJo-
CTU NpPUHAJAJNEXAT HEMEeLKOMY TOPHOMY WH)XeHepy
Anbb6epTy, KOTOPBIM UCHBITBIBAJ KeJle3Hble LeNU MPHU
NOBTOPHOM Harpy:keHuu B 1829 roay. B nanpHelem
OypHOe pasBHUTHE 3>KeJIe3HOJLOPOXKHOTO TpaHCIopTa
IIO/ITOJIKHYJIO HEMELIKOTO MHXXeHepa ABrycta Besiepa k
IepBbIM CUCTEMAaTUYEeCKUM HUCCIeJOBaHUSAM B 06J1aCTH
yCTaJIOCTHOTO pa3pyuieHus. B nepuog c 1852 no 1870
roZly UM ObLJIM IPOBeJleHbl HAaTYPHbIe UCIBITaHUs OCel
»KeJIe3HO,0POKHBIX BarOHOB, @ TaK)Xe UCIbITAHUSA NPU
LIMKJINYeCKOM HarpyeHHWH 06pas1i0B HECKOJIbKHUX pas-
JINYHBIX MaTepHasoB Ha KpyyeHHe, U3rub U oceBoe Ha-
rpy>xeHue. Takxe Bessiep BriepBble npes/ioXKu1 061U N
BU/JL NIPe/ICTaBJIeHUs] YCTAJOCTHBIX UCIBITAaHUN — KpHU-
Bble yCTaJOCTH [2].

Jlo 1910 rogoB ocHOBHOe BHHMaHUe MCCedoBaTe-
Jlell 6bII0 HallpaB/JeHO Ha HaKoIleHHe (GaKTUYecKHUX
JlaHHBIX 10 LUKJWYeCKOW NPOYHOCTH pa3IMYHbIX CTa-
Jlel, a TaK»Ke MONbITKaMU CBSI3aThb XapaKTePUCTHUKHU CO-
IPOTHUBJIEHUS YCTAJIOCTH C KBa3UCTATHYECKUMHU XapaK-
TepUCTUKAMU MaTepHasa.

3HauUTe/JbHOE BJIMSHHE Ha TEOPHI0 YCTaJOCTHOIO
NoBeJleHUsI MaTepuaJsia okasaso pa3sutue B 1930 rogax
TEOPUH JUCA0KALUH. ITO MO3BOJIMJIO HAa GU3NUECKOM
YPOBHE Bbl/IeJIUTh NPUYUHBI YCTAJOCTHbIX SIBJIEHUN —
JIOKaJIbHble IJIacTUYeckue JepopMalnuy, peaausyeMble
B BHU/Ie T10JI0C CKOJIbXKEHHUS B NPUIIOBEPXHOCTHOM CJloe
MaTepuasa. B janbHeleM ObLIM BbljesieHbl OCHOB-
Hble 3Tallbl yCTaJ0CTHOTO pa3pyLIeHUs:

- LIMKJIMYecKoe YIpOYHeHHe UM pa3ynpoyHeHHe B
pe3yJibTaTe B3aUMOJENCTBUA JAePeKTOB CTPYKTYpHI,
MMeWIMXCA B MeTaslle U BO3HUKAIOIIUX B Ipoliecce
LUKJINYECKOU MIacTU4ecKon fedbopManuy, aTu gedek-
ThI 3aBUCAT OT UCXOZHOTO COCTOSIHMSA MaTepHuaJsia U CIo-
coba HarpyxeHus;

- 3apOoXKJeHHe YCTaJOCTHBIX TPELIUH B pe3yJbTaTe
Heo6paTUMOro MJIacCTUYecKoro JeGopMHUpPOBaHHUS B JIO-
KaJIM3UPOBAHHBIX 00/1aCTSAX MeTaJLIa;

- pacnpocTpaHeHHe YCTaJOCTHOW TpelluHbl B ILIa-
CTUYECKOUM 06J1acTH, KOTOPYIO TpelrHa obpasyeT me-
peJ ee BEpPLUIMHOM.

KuHeTHka pa3BUTHSA yCTAJOCTHBIX TPELMH 0OBIYHO
paccMaTpUBaeTCs B paMKax MeXaHUKH paspylieHus. K
KJIaCCUYeCKUM paboTaM B 06J1aCTU MeXaHUKU paspyliie-
HUS OTHOCATCS paboThl A.A. 'puddurca, I.P. UpBuHa, U.
OpoBaHa. PacnpocTpaHeHHeM TpelLlMH NpPU JeHCTBUU

nepyvoUYecKUx Harpysok sanumasucs I1.P. [lepuc, B.3.
[TapTtoH, E.M. Mopo3os [3]. B Halie BpeMs JaHHOM Ha-
npaByieHUH pabotaroT A.A. lllanasckuii, B.C. UBaHOBa,
B.E. [lanuH, B®. OpsioB, H.A. MaxyToB u ap. [4,1,5].

Taxxe, HaunHad ¢ 30 TO0B, aKTUBHOE Pa3BUTHE I10-
JIyYUJIM PabOThI MOCBALLEHHbIe BJIMSHUIO Ha 3HAaYeHHe
YCTAJOCTHON JI0JITOBEYHOCTHU Pa3/IMYHBbIX (aKTOpPOB,
TaKUX KaK COCTOsIHWe MOBEPXHOCTH 06paslioB, Ha/u-
Yyye KOHLIeHTPATOPOB HaNpsi>KeHU M, 3HaUeHHe CpeIHUX
HanpspKeHUH, U3MeHeHHe aMIIMTY/, LIMKJIOB U HaJu-
yye CJIOKHOTO0 HaNPSXKEHHOI'0 COCTOsSHUA. [laHHBIMU
BOIIPOCAaMM 3aHHMaJIMCh KaK OTeyeCTBEHHble, TaK U
3apy6exxHble y4yeHble. OCHOBHble pe3yJbTaTbl pabo-
Tbl OTEYECTBEHHBbIX Y4eHbIX 10 JaHHbIM HallpaBJe-
HUSIM NpuBeAeHbl B MoHorpadusx U.A Opunra, H.H.
JlaBugenkoBa, 1. b. ®puamana u fpyrux [6].

Tak, c yBesiMueHUeM 3HAYeHUs CpeJiHEro Halpsxe-
HUSA yCTaJIOCTHasA J0JrOBEYHOCTb NajaeT. Bonpocamu
BJIMSIHUS 3HAYeHHUS CpeJJHUX HaNpsKeHUH A1 pas3/ind-
HbIX MaTepuasioB 3aHuManuch b.P. Xeiir, O.I. BackBuH, I.
lep6ep, Jx. I'yaman, Jx. [I. Moppoy u ap. [7-9]. B.P.
Xelr BHepBble NpeJJIOKUJ AUarpaMMy 3aBUCHMOCTHU
nepeMeHHbIX aMIVIMTYJ LMKJ/Ia OT 3HAaYeHUH CpefHUX
HanpspKeHUH, TakXKe U3BeCTHas Kak JuarpaMma Xenra
(Xes).

Bosblioe BMSAHME Ha 3HauyeHUEe YCTaJOCTHOM
Jl0JITOBEYHOCTH OKa3blBaeT KauecTBO 0OpabOTKHU Mo-
BEPXHOCTU 00paslloB, TaK KaK Ha/Judhe CBOOOJHBIX
NOBEPXHOCTEN NPH BBICOKOW 1IEPOXOBATOCTHU UIpaeT
60JIbILIYI0 POJIb B Npoliecce 3apOoKAeHNUs U pa3BUTUSA
YCTAJOCTHON TpeluHbl. [IpUMeHAIOTCA pas/hyHble
BU/LbI ZIOTIOJIHUTEIbHON 00paboTKH TOBEPXHOCTH, C ITO-
MOILbI0 KOTOPBIX MOKHO J00UTBCS YBeJMYeHHs 3Haye-
HUM yCTa/JIOCTHOM JoJroBedyHOoCcTH. K TakuM MeTojaM
OTHOCATCA ApobGecTpyiiHass o06paboTka, JlazepHasl Ha-
rapToBKa, a30TUpoOBaHue U Ap. [10-14].

K uucny k/aaccuyeckux ucciefloBaHUM B 006J1aCTH
KOHIIeHTPalluM HallpsiKeHUH clelyeT OTHECTH paboThl
I. Helibepa. HekoTopblie U3 pe3ybTaTOB, MOJIYYEeHHbIX
Heii6epowM, npuBogsATcs B auTepatype [8].3apoxkeHue
Y pa3BUTHE YCTAJIOCTHON TPELIMHbI CUJIbHO 3aBUCUT OT
HaJINYMs KOHLEHTPATOPOB HaNpsKeHWH B KOHCTPYK-
LIMH, KOTOpble CHWXKAIOT 3HAaYeHHUs yCTaJIOCTHOM J0JIT0-
BEYHOCTH. /Il NPOTrHO3MPOBAHUSA yCTAJOCTHON NMpoy-
HOCTHM NpPU HAJW4YUMM KOHILleHTpaTopoB [luTepceHOM
ObL1 BBeZ1€H 9 PeKTUBHBIN KO3IPOUIHEHT KOHLIEHTpa-
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IIMY HaNpsDKEHUH, KOTOPBIN olnpejiesisieTcsl KaK OTHO-
lIeHHe yCTaJ0CTHOM MPOYHOCTH 06pasla 6e3 Hajpesa
K YCTaJIOCTHOW MPOYHOCTH 06pa3ua c HagpesoMm [11].
[Ipy 3TOM, CIpOrHO3MpPOBaHHbIe 3HaYEHUs NOKa3blBa-
I0T GoJiblllee BJMSIHME KOHLIEHTpaTopa Ha YCTaJoCT-
HYI0 IPOYHOCTb, HEXeJIU MoJy4eHHble 3MIIUPUIECKUM
nyTéM. /laHHBIM NMOAX0J He MOAXOAUT JiJIsl ONHUCAHUSA
MaTepHuaJoB C 6OJbIIOW 30HOM MJIAaCTUYHOCTHU BO3JIe
KOHIleHTpaTopa.

YcTasocTHasi [J0JITOBEYHOCTb B YCJIOBUSX MHOTO-
OCHOI'0 Harpy>XeHHMs 3aBUCUT OT COOTHOILUIEHUS MOJ
npuJjaraeMblx Harpysok. [Ipu npomnopiuoHaJbHOMHa-
Ipy’KeHUH 3HaYeHUs NpUlaraeMbIX Harpy3oK U3MeHs-
I0TCS1 IPOTNIOPLIMOHAIBHO OHOMY NapaMeTpy. B apyrux
c/lydasix Harpy»KeHue Ha3blBaeTCsl HEMPONOPLHMOHAb-
HbIM. B pa6ote /Ixk. CaitHca [12] moJsiyueH BBIBOJ, YTO
3HayeHHe IepBOHAYaJbHOI'0 IOCTOSIHHOTO CTaTHye-
CKOT'0 HanpsiKeHWs NPU KpyueHUU He OKa3blBaeT BJIU-
sIHMe Ha YCTaJIOCTHYIO J0JIIOBEYHOCTh MeTaJJIOB NpH
IIMKJWYEeCKOM KpYy4YeHHUM, HMHaye MNpU LUKJINYEeCKOM
pacTsikeHUH. Bonpockl BAMAHUSA pa3JIMYHbIX BU/IOB Ha-
Ipy>KeHUs Ha IPOLeCcChbl 3apOXK/eHUs U pa3BUTHA yCTa-
JIOCTHBIX TPELUH paccMoTpeHkl B paboTe /I. Cocu [13].

Pa3BuTHe MeTOLOB MNPOrHO3UPOBAHUA LHUKJIUYeE-
CKOH JJ0JITOBEYHOCTH KaK NPU POCTOM, TaK U IPU MHO-
rOOCHOM Harpy»KeHHuH, IPUBEJIO K N0sIBJIEHHUI0 60JIbIIO-
ro KOJIM4ecTBa KPUTEPHUEB YCTAJOCTHOTO pa3pyLIeHUs.
[lepBble McciejoBaHUS 3[leCb ObLIM CJieJlaHbl B Ha-
NpaBJIeHWHU aJlalTalii CTaTUYeCKUX TeOpUH MPOYHO-
CTH K YCJI0BUAM LIUKJINYECKOT0 Harpy>keHus. PaboThsl B
JlaHHOM HallpaBJIeHUU NPeJiCTaBjeHbl B MOHOIpadUsIX
C.B. CepeHceHa. OfHaKO yCI0XXKHEHUE YCIOBUU PYHK-
[IMOHUPOBaHHUs KOHCTPYKLUHI noTpe6oBaso pa3paboT-
KU HOBBIX KDUTEPUEB YCTAJOCTHOTO pa3pyLIeHUs, YIu-
TBIBAOLIMX peaqu3alhi0 B KOHCTPYKLMAX CJI0XKHOTO
Hanpsi>KeHHO-/1epOPMUPOBAHHOTO COCTOSIHHUS.

Bce kpuTepuu ycTaJ0CTHOTO pa3pyllieHusi BO3MOX-

HO pa3/ie/IUTh Ha TPU TPYMNIIbl: KPUTEPUH, BbIpAXKEHHbIE
B HallpSDKEHUSIX, KPUTEPUH, BbIpaXkeHHbIe B flepopMa-
LIMAX U 9HepreTHUYecKue KpUTepunu. MHOrve COBpeMeH-
Hble KDUTEPHUH OCHOBAHbI Ha KOHLEMIMU KPUTHYECKOU
miowa k. /laHHoe MoHATHe OblI0 BBefeHO PUHIIU
B 1959 roay. OcHOBHas ujiesi KpUTEPUEB, OCHOBAHHBIX
Ha KOHLENLMU KPUTHYECKOM IJIOLaJKU — CBeJleHHe
CJI0)KHOTO HaNpPSDKEHHOTO COCTOSIHUS K OJJHOOCHOMY
HanpspKeHHOMY COCTOSIHMIO, JIeHMCTBYIOLeMy Ha JaH-
HOH miomaike. OpveHTal s KPUTUYECKON MJIOIIaZKU
BbIOHUpaeTCs B 3aBUCUMOCTH OT NpeobJ/ajjaliero Me-
XaHM3Ma pa3pylleHUs MaTepuasa. B faHHOM Hampas-
JIeHUW paboTajii Takue 3apyOe)xHble HCC/e0BaTeH,
kak QuHpanu, [laur-Ban, Kpoccnana, Marake, Maxa,
Mak /[lepmug, Ianagonysnoc u ap.[16]. IloctanoBka
KpUTepHUEB paspylIeHHs] MHOTOOCHOIO YCTaJOCTHOIO
HarpykeHusi Tpe6oBasia NoJydeHUs] GOJIbLIEro KoJiu-
YyecTBa 3KCIIePUMEHTAaJIbHBIX JJaHHbIX, YTO CIIPOBOLU-
pOBaJIo aKTHMBHbIE UCCJIe/JOBaHUs B JAHHOU 06J1acTH.

Ha ocHoBaHMM aHa/M3a HAy4YHOU JINTEepaTyphl B 06-
JIACTU U3y4YeHHUs YCTaJOCTHOTO NOBeJleHUsl MaTepua-
JIOB IpeJiCTaBJ/seTCs BO3MOXHbBIM BbIJIEJIUTh CAeAYI0-
IMe aKTyaJIbHble HallpaBJleHusl HCcCae0BaHU M.

- WccnepoBaHre BJIMAHUS Ha yCTAJOCTHYIO J0JITO-
BEYHOCTb TakuUX (aKTOPOB, KaK COCTOsSIHHME IOBepX-
HOCTH 00paslioB, HaJW4yHWe KOHLEHTPAaTOpOB Hamlps-
’)KeHWH, 3HaYeHHe CpeJHUX HaNpsKeHWH, u3MeHeHUe
aMIIUTY/, LUKJIOB.

- M3yyeHue noBeJeHUsI MaTepuaJOB B YCJIOBUAX
CJI0XKHOTO HaNpsiKeHHO-AedpOPMUPOBAHHOTO COCTO-
SIHUA NPU NMPONOPLUOHAIBHOM M HENpONopLHOHaJb-
HOM MHOTOOCHOM IIUK/JIMYECKOM Harpy>KeHHuH.

- [loslyyeHue akcnepuMeHTaJIbHBIX JAHHBIX /151 pas-
JINYHBIX MaTepPHUaJIOB B yCJOBUSAX IIUKJINYECKOTOHATpy-
>KeHMs JIJ1s1 IPOBEPKU U pa3paboTKH KpUTepHeB ycTa-
JIOCTHOH NMPOYHOCTH. W
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OBJIAYHBIE BBIYUCJ/IEHUA KAK D9®PEKTHUBHOE PEHIEHHUE JAJIA
MHTEPHET-CTAPTAIIOB

d

=

AHHOmMayus. B daHHoli cmambe paccmampueaemcsi
Yes1ecoo6pa3HoCcmbs UCNO01b308AHUS MexXHOo 102Ul 06.1ay-
HbIX 8bIYUC/AEHULl, KaK 6U3Hec-peweHull 0151 cmapman-
npoekmos. B xode usyueHust amoill membl, 8blsi8/1EHbI
npeumyujecmea u Hedocmamku UCNO/Ib308AHUSI MEXHO-
J102Ull 06/1aYHbIX 8bIYUCAEHULl 8 UHMeEpHeM-cmapmanax,
HA 0CHOBe KOMOopblX CMpoUmcst 8b1800.

Abstract. This article examines the feasibility of using
cloud computing technologies as business solutions for
emerging start-up projects. In examining this topic, iden-
tified the advantages and disadvantages of using cloud
computing technologies in the internet start-ups, on the
basis of which the conclusion is based.

Kawoueevle cao08a: 061ako, 061a4Hble 8bIYUCACHUS,
UHmepHem, cmapm-an, 6usHec-npoekm

Keywords: cloud, cloud computing, internet, start-up,
business project

B cBsi3U ¢ HAyYHO-TEXHUYECKUM IIPOrPECCOM U pas-
BUTHEM CETH UHTEPHET, BCE Yallle BCTPEeYaeTCsl TEPMUH
«00Js1auHble BbIYUCIEHHUs». «06J1aKo» KCIOJIb3yeTCs
IIOBCEMECTHO: /IJIsl XpaHeHUs], llepesiadr U pelaKTHPO-
BaHUA $ailsIoB, AJ1s1 00ILEHUS C APY3bSIMHU U COTPYAHU-
KaMHu, JiJIs JeMOHCTpauuu $oTo U BUJIE0 KOHTEHTA, U
JUISl pellleHHsT pa3/IMYHbIX OM3Hec-3a/a4y. Bce MeHbIe
CTAHOBUTCS JIIOJ|ed, He 3HAKOMBIX C 3TUM TEPMHHOM.
Ho f/151 sicHOCTH cieiyeT 0O bSICHUTD, YTO XKe TaKoe «06-
JIAKO».

0O6u1ako (cloud) - aTo HEKOE BUPTYaIbHOE IPOCTPAH-
CTBO, B KOTOPOM XPaHSTCS JJaHHbIE, OHO I0X0Ke Ha y/a-
JIEHHBbIH CepBep, MecTO B KOTOPOM Bbl MOXeTe JIH6O
HOJIyYUTh GecriaTHO (061e/[0CTYHbIEe 06JIaYHbIe Xpa-
HUJIMILA), TUO0 KYNIUTh 33 ONpe/ieJIEeHHYI0 CYMMY JleHeT.

Ha cerogHsAIIHUEN eHb 006JIaYHbIE€ BbIYUCIEHUS Ha-
YHUHAIOT HCIO0Jb30BaThCs ellle C 3apOXKJeHHUs KoMIa-
Huu. [loToMy 4TO yKe Ha aTane GOPMHUPOBAHUS UJEH,
JIIOJI 33/[yMbIBAIOTCS O TOM, I/le pa3MeCTUTb 60JIbLIKe
00beMbl UHOPMAI[UH, 0COOEHHO 3TO KacaeTcs HeMa-
JIOT'0 KOJIMYeCTBa eXe/JHEBHO-BO3HUKAIOINX TPUJIOXKe-
HUM ¥ HOBBIX UHTEPHET-CEPBUCOB, KOTOPbIE 3a4aCTYI0
Ha3bIBAIOT POMKHUM CJIOBOM «cTapTamny». CtapTan — 613-
HecC-IIPOEKT, KOTOPbIM HeJJaBHO BO3HUK, U ellle He ycIiel
BBIATH Ha OOJIBLION PBIHOK, HO UMEET OPUTHHAIbHYIO
MHHOBAallMOHHYK W/, U XOpOIIHe MepCleKTUBBI.
CtapTanbl CO3/al0T KOHKYPEHIMI0 OO0JIbIIUM GU3HEC-
IPOEKTaM, TaK KaKk B OCHOBHOM OpPHEHTHUPOBaHbI Ha

Oavea Baaducaasia KHPHUJI/IOBA

¢akyrbmem «KomnblomepHbuix mexHoa02ull U HHopmamuku»
Cankm-Ilemep6ypackutl 2ocydapcmeeHHblll 31eKmpomexHuvecKull
YHugepcumem

H/Jielo, a He Ha MPUObLIb. B cBSI3M € TeM, YTO GOJIbIINH-
CTBO CTapTaloB TaK WJM MHA4ye CBSI3aHbl C KOMIIBIOTEP-
HbIMU TEXHOJIOTMSIMM M MHTEPHETOM, U MMEHHO 3TH
MPOEKTHI OYyT BECTU 3a COO0U OyAylliee, B 3TOU cTaTbe
OyAyT pacCMOTPEHbI MHTEPHET- CTApPTaIlbl.

WHTepHeT-cTapTal, UCHOJIb3YIOUIMNA 06/1a4HbIe BbI-
YUCJIEHUs, NPUOOpeTaeT BO3MOXXHOCTH COBEPILEHHO
HOBOI'0o ypoBHsA. YTOGBI J0Ka3aTh I1eJ€C000Pa3HOCTh
VCI0JIb30BAaHUS 06JIaYHBIX BBIYMCIEHUN B UHTEPHET-
cTapTanax Hy»KHO B3BECUTb BCe UX NpeHMyIlecTBa U
HEeJIOCTaTKHU.

[l Havasia cielyeT pacCMOTPETh SIBHblE NPEUMY-
1ecTBa:

1) cHM>KeHUMe 3aTpaT

Crapran - MpoeKkT NoJpa3yMeBaeT I0f co6OH 3a-
pox/ieHue 6M3Heca, TO eCTb CAMbIH ero paccBeT, U 60J1b-
IIMHCTBO CTApTaNnoB MPHUJAYMBIBAIOT, U BBIBUTAIOT Ha
PBIHOK MOJIO/IbI€E JIIOJ M, I03TOMY Y TaKHUX ITPOEKTOB 3a-
YaCTyl0 OYeHb OrpaHUYeHHble PUHAHCOBbIE CPE/CTBA
JLJIs1 3aIlyCKa Y [O/IIeP>KKHU pa3BUTHs 6u3Heca. [loaTomy
MCI0JIb30BaHUE O0O6JIAaYHBIX TEXHOJIOTMH 10 cHUCTeMe
“pay as you go” - omiaTa 3a ¢paKTUUeCcKoe oTpebieHre
BBIYHCJIUTENBHBIX PECYPCOB, NMO3BOJIUT CTAapTal-KOM-
NaHMSM CYIeCTBEHHO CHU3UTh H3JIePXKKHU.

Mogenb omiaTel TOJMbKO QAaKTHYECKU NOTpebJieH-
HBIX YCJyT, NPUHATasg B 06JIa4HON HHPPACTPYKTYpeE,
JleJlaeT 3TOT IOJX0J, HaMHOTO JelleBJjie, 4eM MO/JeJib
«IpesoIIaTa 3a BCe», XapaKTepHas JJisi BHYTPeHHeH
cTpyKTyphI IT.

Ecnu npu 3amycke KOMIAHWM MCIOJIb3YIOTCS Tpa-
JUIIMOHHBbIE TEXHOJIOTMH, TO HEOOXOUM JI0CTaTOYHbIN
06'beM UHBECTHULIMH, KOTOPBIHM MOracUT TaKHe 3aTpaThl,
KaK: 3aKyIlKa CEpBEpPOB U IPOTPaMMHOTI0 06ecredeHus,
UX NOAJIEPKKA U 00CAyKMBaHUe. A eC/IM HAYHET pacTu
KOJIMYECTBO T0JIb30BaTe/ N, TOr/ia OyIeT HEOOXOJUMO
BBIYMTATD €ellje U IepeMeHHbIe U3/IEPKKH.

3aTo mpU KCMOJIb30BAaHUHM OOJAYHBIX TEXHOJOTHH
IIpU 3amycKe CTapTana, A0CTaTOYHO OYAET IJIaTUTh 110
daxTy noTpebsieHus yCAYT, U He TOTPeOYIOTCS MNHBECTH-
IIMY Ha NpuobpeTeHHe alllapaTHOIo U IPOrPaMMHOI0
obecrieyeHus1, IPOCTO B lajIbHeNIIEM NIPU yBEJIUYEHUHN
KOJINYeCTBa M0JIb30BaTeJel, Hy»>KHO Oy/leT YyYUThIBATh
Tapu®, COIIacCHO JOTOBOPY O NpPeLOCTaBJIEHUU YCJAYT
06J1aYHbIX BBIYMCAEHUH.

2) oTcyTCcTBUE TPO6JIEM MACUITAOUPYEMOCTH
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He Bce cTapTan-npoeKTbl HAGUPAIOT MONYASIPHOCTD
Y NOJIB3YIOTCS CIIPOCOM, [TO3TOMY, €CJTM KOMITAHUS HC-
H0JIb3yeT 06JIaYyHble TEXHOJIOTMH, TO NPH 3aKPbITUU
IPOEKTa He BOSHUKHET HUKAKUX MPOGJIEM: HYXKHO 6Y-
JleT MPOCTO MPEKPATUTDb OIIATY MOAMUCKHU. B ciydae
TPaJULHOHHBIX TEXHOJOTUH NPUILIOCH 6bI IPOJABATh
cepBepa M MONIPOCTY BBIKUJBIBATH KYIJIEHHOE MpO-
rpaMMHOe oGecreyeHue.

[Ipu GyaronpusTHOM Pa3BUTUU COOBITUN, UHTEpP-
HeT-cTapTan GyZeT CTAHOBUTBCS IOMYJISPHBIM, KOJIHU-
YeCTBO NOTpPe6GUTeNel BIPACTET, U OYJET LOCTATOUYHO
noMeHsTh Tapu¢. biarosaps aToMy notpebuTesb He
CTOJIKHETCS C IPOo6IeMaMH MacIITaGUpPyeMOCTH, TOTa
KaK IPU UCI0Jb30BaHUU TPAJULMOHHBIX TEXHOJOTUH
HPUILIOCH 6bI TPOBOAUTL GOJbIIOE KOJUYECTBO pas-
HOOOPa3HbIX PabOT.

3) TexHUYeCKas MOAJeprKKa OT poBaniepa

Tak»ke HET HEOGXOAUMOCTH 3a60TUTHCS O TEXHUYE-
CKOM mojJiepikKe U 06CIyKUBAaHUH, BCe 3T MPOGIeMbI
Ha cebsl GepeT KOMNAHUs-NpoBaiijep ob6saka. U HeT
HUKAKHUX NPOGJIEM C OTKa30yCTOMYHUBOCTHIO, NOTOMY
YTO BBILEJIINHN U3 paboThl YAaJTeHHBIH cepBep, OUeHb
ObICTPO NoOAMeHsieTcs ApyruM. [lo3TOMy HHTEpHET-
cTapTan 6yzfeT pa6oTaTh OTJAXXEHHO, 6e3 AJIUTEeNbHbIX
aBapHUHHBIX CUTYallMH, U BCS OTBETCTBEHHOCTb Oy eT
JieXKaThb Ha npoBaitzepe. [1]

4) nOCTYNIHOCTb

YeTBepTbIM NPEUMYLIECTBOM SIBJSETCS BO3MOXK-
HOCTb JIOCTYyNa K HUHTEPHET-IIPOEKTY U3 JIIOOOH TOYKU
MUPa, YTO MO3BOJISIET HCIOIb30BAaTh PECYPCHI JIOJEH,
BHe 3aBHCHMMOCTH OT WX MeCTOpacnosioxeHUs. Belb
TaKk ObIBaeT, YTO AJI1 MAaKCUMaJIbHOI'O BOILIOLIEHUS
KaKoU-1M60 HJeU, HYKHO 3aJeHCTBOBATh 060JbllIoe
KOJIMYECTBO JIIOJel, KOTOPble MOTYT HaXOAUTCS KakK B
pa3HbIX rOpoJiax, Tak U B pa3HbIX CTPaHax.

5) HaZieKHOCTD

HazexXHOCTh «06J1aK0B», 0COOEHHO HAXOASIINXCS B
ClellMaIbHO 060PY0BAaHHbIX [IeHTPaX XpaHeHHUs U 06-
paboOTKH JaHHBIX, O4eHb BbICOKAs, TaK KaK OHU UMEOT
pe3epBHbIE UCTOYHUKH NMUTaHUs, 0XpaHy, Tpodeccro-
HaJIbHBIX PaGOTHUKOB, PETYJsIpHOE pe3epBHpPOBaHUE
JIAHHBIX, BBICOKYIO IPONYCKHYIO CIIOCOOHOCTb HMHTEP-
HeT KaHaJla, BBICOKYIO YCTOMUUBOCTD K aTaKkaM. [2]

Ecsiu e y KoMIaHUM GyZieT CBOé anmnapaTHoe o6e-
ClieYyeHHUe, OJUH BBIXOJ U3 CTPOSI MOXKET CTEPETh BCe
JlaHHBIE.

6) 60JIbLIME BBIYUCIUTEbHbBIE MOIIIHOCTH

[Tonb30BaTe/ b «0GJIAYHOW» CUCTEMBI MOXET HC-
II0JIb30BaTh BCE €€ BbIYUCJIUTEbHBIE CIIOCOGHOCTH,
3al/IaTHUB TOJIbKO 3a (aKTHYeCKOe BpeMs HCII0JIb30-
BaHMs, AJIs1 3TOT0 He HY)KHO IOKyNaTh JOPOToCTosIIlee
nporpaMMHoe obecnedeHue. [2]

7) UHHOBALMOHHOCTh

OGJsiauHble CepBUCHI MOTYT OTKpPBITH Tepej CTap-
TaN-MpPOeKTaMH COBEPIIeHHO HOBbIA NMHHOBALIMOHHBIN
YPOBEHb NOCTPOeHUs1 6U3Heca. Vcnosib3ys HoBelIIMe
TEXHOJIOTUM, KOMIaHUs OyJleT COOTBETCTBOBATbH CO-
BpPEMEHHbIM CTaH/JIApTaM U HaXOJ[UThb HOBBIE MOAXO/bI
K pelleHHUI0 33/1a4 C UCIO0JIb30BAHUEM 00OJIaUHbBIX BbI-
YUCTEHUH.

TakuM 06pa3oM, MpeUMyIlecTBa MPU UCIOJIb30Ba-
HUM 06JIAYHBbIX TEXHOJIOTUH B chpepe HHTEpHET-CTapTa-
0B 04eBU/HbL. O6GIauHbIE TEXHOJIOTHH AAIT 60JIbIOE
KOJINYECTBO BO3MOXKHOCTEH JJisl CTapTanoB, MO3TOMY
MOTYT 06GEeCHeYUTh UM TapaHTUPOBAHHBIA BBIXOJ] Ha
6O0J/IBILION PHIHOK.

EcTb /11 oTpuULlaTeJbHbIEe MOMEHTHI [PU UCII0JIb30-
BaHUM 06JIaUHbIX BLIYUCIEHUN?

Bo-nepBbIX, HEOOXOAUMOCTb HAJU4YUsI UHTEpPHET-
JlOCTyMa € GOJIBLION MPOMYCKHOM crnoco6HOCThI0. Tak
KakK o00JiauyHble TEXHOJIOTMU MOJpa3yMeBalOT 06MeH
JIAHHBIMHU Yepe3 UHTEPHET, TO IOMUMO ero CyLIeCTBO-
BaHUs, Heo6X0o/[UMa BbICOKasi CKOPOCTb COeJUHEHMUS,
MOTOMY YTO MH}OpManus, XpaHsaiiasicsad B 06JaKe, MO-
JKeT UMETbh JJOCTAaTOYHO 60JbLION 06'beM. Bpsz i aTo
CTaHeT NMpob6JieMOU AJisl cTapTan-npoekTa. Ho ecsiu oH
BEJIETCS C Pa3HbIX MECT, TO CKOPOCTb MOXKET CHU3UThCS,
YTO MJIOXO CKAXKETCS Ha paboTe UHTEPHET-MPOEKTA.

Bo-BTOpBIX, €C/IM MPOEKT MacClITabHbINA U TpebyeT
oTpe/ie/IEHHbIX MOLUIHOCTENW U XapaKTEPUCTHUK, TO 06-
JIAKO MOXET MOMPOCTY He MOTSAHYTh MPOTPAMMYy WJIU
HY>XHbIM CEPBUC, B OTVIMYUHU OT JIOKAJIbHBIX CUCTEM C
3a/JaHHbIMU XapaKTEePUCTUKAMHU.

B-TpeTbuX, HeZloCTaTOUHAs1 6e30MAaCHOCTD JIaHHBIX.
B 3aBHCHMOCTH OT TOT'0, KEM MPEI0CTABJISIOTCS YCJAYTH,
€CTb OMpe/ieJIeHHbIe TapaHTUU 6e30MaCHOCTH JaHHBbIX.
3/1eCh CTOUT M0JIaraThCsl Ha 3aCJAY>KEHHYI0 PENyTalU0
Y OT3BIBBI 0 paboTe TON UK UHON KOMIIAaHUH.

[ToABO/AST WUTOT BCEMY BBIIIECKA3aHHOMY, MOXHO
ciesaTh BbIBOJ], YTO MPEUMYLIECTB BCE-TAKU OOJIbIIE,
YeM HeJIOCTATKOB, I03TOMY HUCIIOJIb30BaHHE 06JIaYHbIX
TEXHOJIOTUU B UHTEPHET-CTapTaIax eJlecoo6pas3Ho.

TakiKe X04eTCsl OTMETHUTbD, UTO 06J/IauHbIe TEXHOJIO-
MW PAa3BUBAIOTCS, U B JJaJibHENIIEM GYAYT OTKPbIBAaTh
HOBble HHHOBAIIMOHHbIE BO3MOXKHOCTH JJisl 6U3Heca B
1eJsioM. [IpaBU/IbHO MOAOGPAHHbIN MO/ 33/Ja4U OpPTaHU-
3al[UU 06JIaYHbIA CEPBUC, MOXKET COKPATUTD U3/[€PKKU
Y YBEJIMYUTh 3)PEKTUBHOCTD PEAIPUATHUS.

[Ipy TakoM JBWXXEHHH, KaK UHTEpPHET-CTapTallbl,
06JiayHble TEXHOJIOTUH CIOCOGHBI OCYIECTBUTH IPO-
pbIB KOMIIAHUM WJIM 3Ke, eCJIU CTapTall OKa3aJsics Ipo-
BaJIbHBIM, 3aKPbITh IPOEKT, C MUHUMAJIbHBIMU MOTEPS-
MH. B
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OCOBEHHOCTH NIPOEKTUPOBAHHME IU®POBbIX
JJIEKTPOU3SMEPUTEJ/IbHBIX IPUBOPOB

Hukoaaii Hukosnaesuu I[bIGOB

cmapwuil npenodasamens kagedpvl UHHOPMAYUOHHbIE CUCMEMbI U MEXHOA02UU
Kuipewizckuli 2ocydapcmeeHHblll yHU8epcumem cmpoume1bCmea,mpaHcnopma u apxumeKkmypbl
um. H. UcaHosa

W3MepeHUs1 SBJAAIOTCS HE3aMEHMMOM COCTAaBHOU
YacThI0 TEXHOJIOTUYECKOTO Ipolecca 060 oTpacau
IPOMBIIIJIEHHOTO TPOoU3Bo/cTBA. JItobast 06J1acTh Ha-
YYHBIX HUCCJEeJOBAHUN HEBO3MOXHa 06e3 M3MepeHUH.
Poct ¢GyHKIMOHAJBHOW CJI0XKHOCTH MPOMBIIIJIEHHO
BBIMYCKAaEMOW NPOJYKIIMU TMpeAIosaraeT pocT pas-
HOOOpa3us BUJ0B U3MEPEHUH, pacllupeHne Auanaso-
HOB HM3MEPSEMBIX BEJUYUH U YCIOBUN 3KCIIyaTaLU
CpeJICTB U3MEepeHHUH, MOBbIIIEHUE GbICTPOJAENCTBUS U
TOYHOCTH U3MEpPEHUH.

OcHOBHasl MpeANoOChIIKA JAJs1 pacliupeHus yHK-
I[MOHAJIbHBIX BO3MOXXHOCTEH HCIOJIb3YEMbIX CPEJICTB
M3MepeHUH 3aKJ/4YaeTCsl BO BBEJEHUU B HU3MeEPU-
TeJIbHYIO 1IeMb UPPOBBIX IPOTPAMMHUPYEMbBIX KOMIIO-
HEHTOB.

CoBepIlIeHCTBOBAaHHWE COBPEMEHHBIX CPEJCTB W3-

MepeHHUH CONMpOBOX/JAeTcs OObeJUHEHHEM IPO-
rpaMMHON M anmnapaTHOW YacTed H3MepHUTeJbHbIX
YCTPOUCTB.

[I[puMeHeHHe MHUKPONPOIECCOPOB B HU3MEPHUTEJIb-
HBIX IPUO0paX BO MHOTO Pas MOBBICKJIO TOYHOCTb MPHU-
O0pOB, 3HAYUTEJNbHO PACHIMPUIO UX (YHKIHUOHAJb-
Hble BO3MOXHOCTH, YIIPOCTHUJIO yIIpaBJeHue paboToH,
MOBBICUJIO HAJ|e)KHOCTb, OBbICTPOJENCTBUE, YMeHb-
IIWJI0 Macca-rabapyuTHbIE MOKA3aTeJd U yBEeJUYHJIO
3KOHOMHUYHOCTb amnmnapaTtypbl. MuKponpoleccopHas
CHUCTEMbl U3MEPHUTEJIbHbIX MPUOOPOB MO3BOJISIET Ha-
KaIJINBAaTbh Pe3y/ibTaTbl MHOIOKPATHBIX HABJIIOIeHUH,
a TakK e Mo3BoJisAeT GOpMUPOBATH OLlEHKU BEPOST-
HOCTHBIX XapaKTEPUCTHUK CPeJIHEro 3HauyeHHusi, Cpej-
Hell MOIHOCTH, CpPeJIHEr0 KBAJJpAaTUYHOTO 3HAYEHUS.
Takue mpenmyuiecTBa CTaju JOCTYNHBIMU B pe3yJib-
TaTe, 3HAYUTENbHOI'0 CHI)KEHUS MOTpebisieMOi Mol
HOCTU U YMeHbIIEeHUs 4YKMCIa KOMIIOHEHTOB B CXeMe
npu6opa BC/e/ICTBUE BbINOJHEHUS MHOTUX QYHKLIHUH
MUKpPONPOLLECCOPHON CUCTEMON. ITO B CBOIO O4Yepe b
MOBBICUJIO HA/IEXKHOCTDb ITPUOOPOB.

[IpuMeHeHHe MUKPOMPOILLECCOPHBIX CUCTEM 3HAYU-
TEeJIbHO MOBBICUJIO 3PEKTUBHOCTb MPU COBOKYMHBIX
M3MepEeHHUSIX, NIPU KOTOPHIX OJHOBPEMEHHO H3Meps-
I0TCSl HECKOJIbKHUX OJHOMMEHHBbIX (PpU3NYECKHUX BeJIU-
YUH.

Ho He Bce 3TH GYHKIMU MOTYT 6bITh peajl30BaHbl

Ha MHKpomnpoueccopax. YacTb U3 HUX MHOT[A GoJsiee
1[eJ1ec000pa3Ho peasnu30BaTh alNapaTHO, UCIO0JIb3Ys
3JIEKTPOHHbIE CXEMbI Ha JJUCKPETHBIX KOMIIOHEHTAX U
MHUKPOCXEMaX).

LludpoBble 37eKTPOU3IMEPUTENbHBIE TPUOGOPHI MO
CBeH CyTH — 3TO yCTPONCTBA B KOTOPBIX M3MepsieMasi
HelnpepbIiBHAs 3JIeKTPUYECKas BeJUYMHA aBTOMATH-
YeCcKH mnpeobpasyeTcsi B AUCKPETHYIO U B LIUPPOBOM
Ko/Jle 00pabaThIBaeTCsl MPOLECCOPOM B COOTBETCTBUH
C JITOPUTMOM U3MepPeHUs, OC/Ie Yero NpesCcTaBJseT-
csl pe3ysibTaT u3MepeHus B yA00HOH popMe i BU3Y-
aJIbHOTO OTCYeTa.

HaubGosiee  pacnpocTpaHeHHBIMH  ITUPPOBBIMU
3JIEKTPOU3MEPUTEJNbHBIMU  NPUBOPAMHU  SBJISIOTCS
BOJIbTMETPbI, MYJbTUMETpPbI, OCLUJIOTPadbI, YaCTO-
TOMEPBI, U3MEPUTEJNN BPEMEHHBIX HHTEPBAJIOB U da-
30METpHI.

OCHOBHBIMHU XapaKTEPUCTUKAMH BbIXO/[HBIMH Mapa-
MeTpaMH IIUPPOBBIX 3JIEKTPOU3MEPUTETbHBIX TPUGO-
POB SIBJISIIOTCS KJIACC TOYHOCTH U UX GbICTPOJEMCTBHE.

LudpoBoii u3MepUTeTbHBIH NPUBOP, KaK MPABUIIO,
COJIEP>KUT TPU OCHOBHBIX y3J1a: — aHAJIOTO-I[UPPOBOH
npeo6pasoBaTesib (ALIl), npoleccOpHbIN y3eJ1, peaan-
3YIOIIUH aJITOPUTM U3MepeHUH U [UPPOBOH y3es UH-
avkauuu (YH). AHanoro-nudpoBoi npeo6pasoBaTesib
BbI/IA€T KOJI B COOTBETCTBUU CO 3HAYEHUEM H3Mepsie-
MOH BesqMuUHBL. [ludppoBol y3es HHAMKALMU OTpaXka-
€T 3TO 3HaueHUe B [UPPOBOH popMe.

PaccMoTpuM yCcTpoHMCTBO U pa6oTy HUPPOBBIX U3-
MEepUTEJbHBIX IPUOOPOB HA MpUMepe MHOTOQYHKIH-
OHAJIbHBIX MYJIbTUMETPOB U OCLUJLJIOTPadOB.

TepMuH Mys16muMemp UcnoJb3yeTcs JiJis1 0003Ha-
YeHUsI MHOTOQYHKIIMOHATbHbBIX 3JIEKTPOU3MEPUTEIIb-
HBbIX MPUGOPOB C IIMPPOBLIM NpesCTaBIeHHEeM HU3Me-
pUTeNbHONU HHOPMALUH.

CoBpeMeHHble MyJIbTUMETPBI, KaK IpaBuJoO, IO-
CTpOeHbl Ha 06a3e MHUKPOIPOLECCOPHOW TEXHUKH.
@yHKIHOHAJbHbIE BO3MOXXHOCTH W MPUHIUIIBI Opra-
HHU3AL UM BCTPAWBAeMbIX B MYJbTHUMETPbI MPOIECCO-
POB BJIMSIOT Ha CTPYKTYPY, aJITOPUTM pabOThl U KOH-
CTPYKLHIO TpuGopa.

MuKponponeccopHble MyJbTHUMETPbl OTJUYAIOTCS
yJy4llleHHbIMU MEeTPOJIOTHYECKUMHU XapaKTepPUCTUKa-
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MU U MOBBILIEHHON Ha/IeXKHOCTbIO 33 CUYET MCIOJIb30-
BaHHUs CaMO/IMAarHOCTUPOBAHUS.

Ha puc. 1 npuBeseHa 610K cxeMa MHOTOQYHKI[HO-
HaJIbHOT'0 MyJIbTUMeETDa.

MHOropyHKIMOHANBHBIA MyJAbTUMETpP (CM. pHC.
1) usMepsieT B aBTOMAaTHYECKOM pEeXHMeE COMPOTHB-
JIeHUs], TIOCTOSIHHOE HalpshKeHWe W TOK, MapaMeTpbl
CUHYCOU/IAJIbHBIX CUT'Ha/OB. [Ipy 3TOM Ha 3KpaHe Mo-

LesTpansHe Opolecoop

eJIUHEeH C HW)KHUM I1JIe4yOM y3J1a JieJIuTes el Hanpske-
HUSA U KaJIMOGPOBKH, COOTBETCTBYIOLIMM MaKCHUMaJbHO
JOIYCTUMOMY BXOJHOMY Hanpsi:keHuto 1000 V. Pexxum
nepuoJia u3MepeHus (BpeMs, B Te4EHUU KOTOPOTro 6y-
JleT ob6pabaThiBaTbcsl UHPOpPMALUsA U ONpeAesaTCs
ycpeJlHeHHble 3HaueHHUs HM3MepsieMOro CUMrHaJja) aB-
TOMaTU4YeCKU ycTaHaBauBaeTcs 0,1 cek. [sis Bbi6opa
Y U3MeHeHHUs Nepuosia U3MepeHUs Heo6X0AUMO C Na-

HeJlY yIpaBJIeHUs] B PyYHOM peXH-

Kontposnep Korrpoanep
M CUTH TY TR IUTHT BT OCTH
DOMVERIR B

L L

MomITOp Me BBECTH He0OX0AUMOe 3HaueHue
Taners nepuoja usMmepenus us paga 10, 1,

ympasem 0,5,0,1,05°10% 1023 0,5°103, 10
30,5104 10% 0,5°10°, 10°cek.

B ciy4yae ecau Ha BXOJHBIX
KJeMMaX U3MepeHUs Halpsxke-
HUs, 4YacCTOTbhl U CONMPOTUBJIEHUS,
U3MepeHUss 4acTOTbl U TOKa B
JuamnasoHe TOkKoB jo 0.5 A, uame-

WLAN AN AMIIA OOTYELTE
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PucyHok 1 - MHOropyHKuMOHa/IbHBIA MyJILTUMETP

HUTOPA KaK JJIs1 Ka¥K/0HU MOJYBOJIHBI B OT/AEJbHOCTH,
TaK W [JiJIs BCEr0 CUTHaJsa BBIBOJUTCHA MHOpMaLHS:
- ¢opma uccieayemoro curaasa (ocuuajorpaMmma),
4acToTa, IEPUO/, aMILIMTYJHOE, CpefiHee U JIeHCTBYIO-
Ilee 3HaYeHHUs TapaMeTPOB TOKa M HAIIPSXKEHUS, YT O
onepeXeHHsI/0TCTaBaHUs TOKA OT HANPSsXKEHUS, COSO,
AKTHBHAasl MOLIHOCTb, peaKTHBHAsl MOIHOCTD, MOJTHAs
MOIIIHOCTb @ TaK>Ke NapaMeTpPhl AJUTeJTbHOCTEH BCETO
CUTHaJIa ¥ KaXkZi0¥ nosyBosiHbL. OnpesiesieHue npeje-
JIOB M3MepeHHUs], a TaKXKe NMapaMeTpbl TOKA ¥ HaNpsi-
YKEHUs POU3BOJUTCS B aBTOMaTHYECKOM peXHMe.
Pa6oTy MHOTroQyHKLMOHAJBbHOIO MyJbTUMETpPA
MO>KHO NPOKOMMEHTHUPOBATH CIeYIOIIUM 06pa3oM.
[Ipy BK/INOYEHUH MHOTOQYHKIMOHAJBHOTO MYJIb-
TUMETpA B LeJIsIX NMPeJOTBPAleHUs] NMeperpys3Kd Mo
BXOJly y3eJ KOMMYTalU{ NpeJieloB U3MepeHHUs Co-

JlaeTcs B LieHTpaJIbHbIN TpoLeccop
Y BblIAaeTCs Ha MOHUTOP.

B cayyae eciu Ha BXOJHBIX
KJeMMaxX U3MepeHUs Hampsxke-
HUS, 4YacTOTbl U CONPOTHUBJIEHUS,
W3MepeHUsi 4acTOTbl U TOKa B
JuanasoHe TOkKoB jo 0.5 A, uaMme-
peHusl 4acTOThl M TOKa B JMama-
30He TOKOB 0 30 A npuUCyTCTByeT
TOJIBKO HalpshKeHUe, TO BXOJHOMU
aHaJIMN3aTop BKJIOYAET PeXHUM H3-
MepeHUs HalpsKeHUsl U ollpefiesisieT poJ U3Mepsie-
Moro Toka (IOCTOsSHHBIM\ NepeMeHHbIN). B ciaydae
0OHaApy>KeHHUsI IMOCTOSHHOTO HaNpsKeHUs] BXOJHOU
aHa/IM3aTop olpeJesseT NOJSAPHOCTb. [Ipy 3TOM B
COOTBETCTBUU C BEJIMUYUHON U3MepsieMOro Hampsxe-
HUS BXOZHOW aHa/IM3aTOp NOCPeACTBOM y3Ja KOMMY-
Tal UM Npesie/IOB U3MepeHUs MOJKJIIYaeTCs K COOT-
BETCTBYIOLIEMY IJIe4y y3Ja JejiTesell HalpsKeHUs
Y KaJUOpOBKH. B ciyyae MasiblX 3HaYeHUH U3Mepsie-
MOT'0 CUTHaJIa, C LieJIbl0 YBeJHYeHHs] TOUHOCTH U3Me-
peHus BxogHoro AlIIl, mepBbIil AeKaAHbIN YCUIUTENb
MaclITabupyeT BXOJAHOW CHUTHaJ, ycuauBas ero B 10,
100 niu 1000 pas. [TonydyeHnas uHdopmarus o usMe-
peHUHN NMOCTOSHHOTO HalpshKeHUs IpeobpasyeTcs B
nudpoBoi curHas BXogHbIM AL[Il v nepefaeTcs B 1ieH-
TpasIbHBIN Mpoleccop AJs nocaenyleil 06paboTKH.
[TosryyeHHass uHPOpPMaL s BbIAAETCSA HA MOHUTOP.

Ulwr 2
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B cnyyae o6HapykeHUs TepeMeHHOro HalpsKeHUs
B COOTBETCTBUMU C BEJIMUMHON U3MepsieMOTro Hallpsike-
HUS1 BXOJJHOM aHaAJM3aTOp NOCPeACTBOM y3ja KOMMY-
TallUU NpeJiesioB U3MepeHUsl MOJKJI0YaeTcss K COOT-
BETCTBYIOLEMY IJIeuy y3J1a JeJiiTes el HanpshKeHUs U
KaJIM6POBKU, MacIITaGMpyeT BXOJHOUN CUT'HAJ IIEPBBIM
JleKaZiHbIM YCUJINTeJIeM U NOJy4eHHYI0 UHPopMaLHio
nepejaeT AJis JajbHeliel 06paboTKU B y3eJ aHaIu-
3a noJsyBoJiH. C 11e/ibl0 MOBbILIEHUSI OBICTPOAENCTBUSA
W3MepeHUN ys3es aHajlu3a NOJYBOJH OJHOBPEMEHHO
MPOM3BOAUT aHaJoro-iudpoBoe Mnpeobpa3oBaHHUe
MOJIOKUTENbHON M OTpUILlATEeJbHON MOJIYBOJH C IO-
Motubio ALl 1o0KUTEeNbHOU N0yBoHbI U ALIT oT-
puLaTebHOHN N0JyBOJHBL [lajiee nosyyeHHast UHPOP-
Manusi 06pabaThiBaeTCs KOHTPOJJIEPOM aMIIUTY/bI U
KOHTPOJIJIEPOM JIJIUTEJbHOCTH TMOJYBOJIH, NOCJIE Yero
LleHTpaJIbHbIN Ipolieccop onpejessieT MaKCHUMaJlb-
Hble aMILINTYJHble 3HaueHHUs OTpULIATeJbHOW U Io-
JIOXKUTEJIbHON NOJIYBOJIH KaK NMUKOBble 3HAYeHUS C
TEKCTOBBIM OTOOpakeHueM HHPOpMalUU B HIKHEH
YacTu MoHuTOopa. 06paboTaB uHPOpPMAIUIO KOHTPOJI-
Jlepa aMIJIMTYAbl LieHTPaJbHbIM Ipolieccop omnpeje-
JIsleT IeCTBYIOLIMeE U CpeJjHYe 3Ha4eHUs1 U3MepsieMo-
ro Hanps»KeHUsl BCero CUrHasa U KakJ|0M M0JIyBOJIHbI
B OT/eJIbHOCTH C TEKCTOBBIM OTOOpak€eHUeM B HMXK-
Hell YacTHU MOHHUTODA.

O6paboTtaB nHpopMal M0 KOHTpOJIEepa AJIUTEb-
HOCTHU IOJIYBOJIH LIeHTPa/IbHBIN IpOLieccop onpeeJs-
eT JJINTeJbHOCTb KaXKJO0W MO0JIyBOJHbI U3MepsSeMOro
HalpshKeHUs C TEKCTOBBIM O0TOOpa)keHHeM MH$OpMa-
LIUM B HUXKHEHN YacTU MoOHUTOpa. B ciydae nepuosau-
YeCKOT0 CHUTHaJla ollpefiesiieTcs 4YacToTa U Mepuof, C
TEKCTOBBIM OTOOpakeHueM HHPOpMaIUU B HIKHEH
4yacTu MoHuTOpa. [Ipy 3TOM Ha MOHHUTOpPE BBIBOJUT-
¢ ocuuorpaMMa ¢GopMbl U3MepsieMOro CHUTrHaJja.
B cayyae anepuo/jMyecKoro CUrHaja LeHTPaJbHbIN
IpolLeccop onpejeseT [Jisl BCEI0 CUTHa/lIa U KaOKI0H
M0JIYBOJIHBI B OT/|e/IbHOCTHU IMKOBO€e 3HaYeHUe Hanpsi-
’KeHUsl, cpe/lHee 3HaYeHHe HalpshKeHUs, AeHCTBYIo-
llee 3HaYeHUe HanpsiKeHUs, JJIUTeJTbHOCTb UMIIYJ/IbCa
Y ero oCLUJJIOrpaMMmy.

B caiydae ecsiv Ha BXOJHBIX KJIeMMax U3MepeHHUs Ha-
NpsKEHUs, YaCTOTbl U CONPOTUBJIEHUS OTCYyTCTBYET
CUTHaJ, a Ha BXOAHBIX KJIeMMaX U3MepeHUsl 4aCTOThbl
Y TOKa B /iMana3oHe TOKOB /10 0.5 4, ©3MepeHUs 4acTo-
Thl M TOKa B JHana3oHe TOKOB 10 30 A NpUCyTCTByeT
TOK, TO BXOJJHOM aHa/JM3aTOp BKJIIOYAET PEXUM H3-
MepeHUs TOKa U ollpesiesisieT poJj MU3MepsieMoro Toka
(mocTosiHHBIN\ mnepeMeHHbIN). [Ipouecc 06paboTKU
CUTHAJIOB IPU U3MEPEHUHU TOKa aHaJIOrMYeH poleccy
M3MepeHUsl HalpsKeHUs 3a UCKJIIYeHUeM TOro, YTo
BXOJIHOM CUT'HaJ MOCTYIaeT Ha BXOJHOW aHa/JIU3aTop
yepes3 BXOJIHble KJIeMMbl U3MePEHUs 4YacTOThl U TOKa
B AiManas3oHe TOKOB 0 0.5 A v myHT-1, u3MepeHus 4a-
CTOTBI U TOKa B JjHana3oHe TOKOB 10 30 A U WyHT-Z.
[Ipy aToM MacuITabUpOBaHHWE CUTHAJIOB TOKA NMPOU3-
BOJIUTCS NOCPEJCTBOM BTOPOTO IeKaJJHOT'0 YCUIUTe s
JUIs lMana3oHa ToKoB 10 0.5 A v TpeTbero feKaJHOro
YCUJIMTeJI [AJid Ahana3oHa TOKOB 10 30 A.

B ciydyae eciy Ha BXOAHBIX KJIeMMaX HM3MepeHMUs
HalpsDKeHUs, 4acTOTbl U CONPOTHBJIEHUs , U3Mepe-

HUSA 4aCTOThI M TOKA B JlManas3oHe TOKOB A0 0.5 A, us-
MepeHHUs 4aCTOThbl U TOKAa B JiUana3oHe TOKOB jo0 30
A NpUCYTCTBYIOT OJHOBPEMEHHO HalpshKeHHe U TOK,
TO BXOJHOM aHa/Ju3aTop BKJIOYaeT OJHOBPEMEHHO
pPeXUMbI U3MepPEeHUsl TOKa U HalpshKeHUs, IPU 3TOM
onpejiessieT poj, U3MepseMoro TokKa (MOCTOSIHHBIN\
nepeMeHHbIN). [lpouecc o6pabOTKU CUTHAJNOB HpU
M3MepeHUM HalpshKeHWs M TOKa aHaJIorMyeH Mpo-
1jeccaM OT/eJIbHOTO U3MepeHUs HaNpsKeHUsT U ToKa
3a UCKJIIOYEHUEM TOr0, YTO LleHTpaJbHbIM poleccop
BBIBOJMT Ha 3KpaH MOHHUTOPA OCLUJ/JIOTPAaMMBbl TOKA U
HanpsKeHUsl ¢ yueToM ¢da3bl OTCTaBaHUs UM Ollepe-
»KeHUSs1, C TEKCTOBBIM OTOOpaXKeHHEM B HMXKHEH 4acTH
MOHUTOpPA MHPOPMALMU BCETO CUTHAJIA U AJIs KaXKJ 0N
MOJIYBOJIHBI YacTOThI, IepUO/a, aMIJINTYJHOTO, CpeJ-
Hero, JlelCTBYIOIero 3HaueHW napamMeTpoB TOKa U
HanpsKeHUs], yroJ onepekeHUs1/0OTCTaBaHUS TOKa OT
HalpsKeHUsl, COSQ , aKTUBHOM MOLHOCTH, PeaKTHUB-
HOM MOIIIHOCTH, MOJHOM MOLIHOCTH a Tak)Ke MapaMe-
TPBI AJUTEJbHOCTEN BCEro CUrHajla M KaXkJoH MoJy-
BOJIHBI.

[I[pyMeHeHHe MMKPOINPOLLECCOPHON TEXHUKHU II0-
3BOJIMJIO 3HAYUTEJNbHO PACIMPUTh QYHKIMOHAIbHbIE
BO3MOXXHOCTH oCLu10rpadoBs.

PaccMoTpum pa6oty nudppoBoro MHOTodyHKIHUO-
HaJsIbHOTO ocuuiorpada, 610K cxeMa KOTOPOro MpHu-
BeJleHa Ha puc. 2.

LudpoBoii MHOTOPYHKIMOHANTBHBIN ocluaniorpad
paboTaeT ciaeAyrOIUM 06pa3oM.

[Ipy Bk/IOYEHUN HUPPOBOro MHOTOPYHKIIMOHAb-
Horo ocuusuiorpada B 1jessx IpeJoTBpalleHus nepe-
IPY3KHU 110 BXOJy y3eJ KOMMYyTallMU NpeJesloB u3Me-
peHus COeIMHEH C HIKHUM IJIeYOM y3Jia JlesuTesel
HalnpsDKeHUsT U KaJUOPOBKH, COOTBETCTBYIOLIUM
MaKCHMaJIbHO JI0NyCTHMOMY BXOJJHOMY HalpPs>KeHUIO
1000 V.

ABTOMaTHYEeCKUH peXKUM U3MepPeHUs:

B ciyyae eciyM Ha BXOJHBIX KJIeMMaX HM3MepeHUs
HanpsKeHUsl, 4aCTOThbl U CONPOTUBJIEHUS, U3MepeHUs
YacTOThI U TOKA B JjMana3oHe TOKOB do 0.5 A, uamepe-
HUSA 4YaCTOThI M TOKA B iManasoHe TOkoB do 30 A oTcyT-
CTBYIOT TOKH U HaNlPsDKeHUs, TO BXOJHOW aHaJIU3aTop
NOJIIPHOCTH, poJia U3MepsieMOro Toka U NpHUOpUTeTA
GYHKIUU U3MepeHUs] BKJIIOYAeT PeXUM U3MepeHUs
CONPOTUBJIEHUH.

B aToM pexuMe B COOTBETCTBUHU C BEJUYNHOHN U3-
MepsieMOTO CONPOTHBJIEHUSI BXOJHOW aHaJU3aTop
NOJIIPHOCTH, poJia U3MepsieMOro ToKa U NpHUOpUTeTA
GYHKIMU U3MepeHus OCPeACTBOM y3J1a KOMMYTaluU
npeJie/I0OB U3MepeHUs NOJAKIYaeTCcs K COOTBETCTBY-
IoleMy IJIedy y3J1a JeJuTesell HalpsiKeHUs U KaJlu-
6poBku. [lonyyeHHas uHpopmalnus npeobpasyeTcs B
UPpPOBON CUTHaJ aHanmoro-uudppoBbBIM Hpeobpaso-
BaTeJsIeM U NepeJlaeTcsi B MUKPOKOHTPOJIJIEP MYJIbTH-
MeTpa JJis nocieaywoileid o6paboTku. [losyyeHHas
MHPoOpMaLUsA OT MHUKPOKOHTpOJIJIepa MyJbTUMeTpa
NPOXOJUT OKOHYATeJbHYI 06pabOTKy B LieHTpaJib-
HOM IIpOIleccope M BblJJaeTCs Ha MOHUTOD.

B ciyyae eciyd Ha BXOJHBIX KJIeMMaX HM3MepeHUs
HalpsDKeHUsl, 4acTOTbl M CONPOTHUBJIEHUS], U3Mepe-
HUSA 4aCTOThI M TOKA B JlManas3oHe TOKOB A0 0.5 A, us-
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MEpEeHHMs YacTOThl U TOKA B JMamna3oHe TOKOB 0 30
A TpUCYTCTBYeT TOJIbKO HANpsDKEHHE, TO BXOJHOU
aHaIM3aTOP MOJIIPHOCTH, pOjia U3MePSIEMOro TOKa U
npuopuTeTa GYHKIIMK U3MepeHUsT BKJIOYAET PEXUM
WU3MepeHUsT HallPSDKEHUS U ONpe/iesisieT poj u3Mepsie-
MOTO0 TOKa ([MOCTOSIHHBIN\ NepeMeHHbIH).

B ciyyae o6GHapyKeHHsI MOCTOSTHHOTO HampshKe-
HUSI BXOJHOW aHa/IM3aTOp MOJIIPHOCTH, poja U3Me-
psieMOro TOKa M NMpHopuTeTa GYHKIMH H3MepeHUs
onpejiesisieT MOJISIPHOCTh. [IpU 3TOM B COOTBETCTBUHU
C BEJUYUHOU H3MEPSIeMOT0 HAMpPSIKEHUS BXOJHOM
aHaIM3aTOP MOJIIPHOCTH, pOjia U3MePSIEMOro TOKa U
npuopuTeTa GYHKIUU U3MEPEHHUS TIOCPEICTBOM y3J1a
KOMMYyTallMH Ipe/ieJIOB U3MEPEHUST MOJKJIYAETCs K
COOTBETCTBYIOLIEMY MJIeYy y3J/1a JeJUTeel HanpsiKe-
HUS ¥ KaJMOpoBKHU. [losydyeHHass uHbopmalus o u3-
MEpPEHHUH MOCTOSTHHOTO HampshKeHHUsI mpeobpasyeTcs
B UPPOBOU CUrHAJ aHAJOro-IUPOBLIM Mpeobpa-
30BaTe/IeM U MepelaeTcsl B MUKPOKOHTPOJIJIED MYJlb-
TUMeTpa [JJisl nocaeayoiied 06pa6oTku. [losydyeHHas
uHpopManKss OT MHUKPOKOHTPOJIJIEPA MYJbTHUMETpA
IPOXOJUT OKOHYATEJbHYI 06PaGOTKY B I€HTpasb-
HOM IPOIIECCOPE U BbIAAETCS HA MOHUTOP.

B ciyvae o6HapyKeHHs MEepeMEeHHOTO HampshKe-
HUSI B COOTBETCTBHUU C BEJUYHMHON MU3MepPsIeMOro Ha-
NpsPKEHUs] BXOJHOM aHaJM3aTop MOJIAPHOCTH, poja

a7 ] [3oar

PucyHok 2 - liludppoBoit MHOropyHKIIMOHAAbHBIN ocnuLiorpad

JIOB € OOJIbIIOM CKBAXKHOCTBIO,
MPOXOAUT 06pabOTKYy U 4yepe3
LleHTPaJIbHbIA npoleccop
BbllaeTCsl HA MOHUTOP B BU/Jle
BU3YyaJIbHOM  OCLMJIJIOTPaM-
Mbl HU3MepsIeMOro HaNpsKeHUsl, C TeKCTOBbIM OTO-
OpakeHHeM B HHXKHeH 4YaCTU MOHUTOpA ero 4acTOThl,
nepuoJa, aMIUIMTYJHOTO U JeCTBYIOIero 3Ha4eHHUsl.
B ciayyae ecsu Ha BXOJHBIX KJeMMax M3MepeHHUs
HanpsKeHUs], YaCTOThI U CONPOTUBJIEHUS], U3MEPEHUS
YacTOThl U TOKA B Juana3oHe TOkoB 0 0.5 A, usme-
peHUs 4acTOThl U TOKA B JUana3oHe TOKOB A0 30 A
NPUCYTCTBYeT TOJIbKO TOK, TO BXOJHOW aHa/IU3aTOP
NOJIIPHOCTH, po/ia U3MepsieMOoro TOKa U MpUOpUTeTa
GYHKIMU M3MepeHUsl BKJOYAEeT PeXUM H3MepeHUs
TOKa U ollpefiesisieT PoJ, U3MepsieMOTro ToKa (MoCTOosIH-
HbIll\ nepeMeHHbIN). [Iponiecc 06paboOTKU CUTHANIOB
NpY U3MepeHUU TOKa aHaJIOTHUYeH Npolieccy u3Mepe-
HUS HallpsKEHUS 32 UCKJIIOYeHUEeM TOr0, YTO BXOJHOU
CUTHaJI IOCTYIaeT Ha BXOJHOHM aHa/IM3aTop MOJISIpHO-
CTH, poJia U3MepsIeMOro ToKa U NpuopuTeTa GyHKIUU
M3MepeHUsl dyepe3 BXOJHble KJIeMMbl U3MepeHus 4Ya-
CTOTHI U TOKa B AuamnasoHe TOKOB A0 0.5 A v WyHT 1,
M3MepeHUs 4aCTOThl M TOKA B Jjana3oHe TOKOB /10 30
Ay yHT 2.

B ciayyae ecsu Ha BXOJHBIX KJeMMax U3MepeHHUs
HanpsDKeHUs], 4YacTOTbl U CONPOTUBJIEHUS, HU3Mepe-
HUS 4aCTOThbl M TOKa B JHanaszoHe TOKoB Jo 0.5 4,
VM3MepeHUsl 4YacTOThl U TOKAa B JjUala3oHe TOKOB [0
30 A npuUCYTCTBYIOT OJHOBPEMEHHO HaIpsXXeHUe U
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TOK, TO BXOJHOU aHA/IU3aTOp MOJIIPHOCTH, poja U3-
MepsieMOro TOKa U MPUOPUTETA PYHKLUU U3MEPEHUS
BKJIFOYAeT OJHOBPEMEHHO PEXHMbl U3MEPEHUS TOKa
W HaIpsDKEeHWSs], IPU 3TOM OMNpeJeseT poJ, U3Mepsi-
eMoro Toka (MmocTosiHHbIN\ mepemeHHbI#). [Ipouecc
06paboOTKH CUTHAJIOB NPU U3MEPEHUU HANpsKeHUs U
TOKa aHaJIOTUYEeH MPOLEeccaM OT/eJbHOTO U3MepeHHs
HamnpsiKeHUsl U TOKA 3a UCKJIIYeHUEM TOro, YTO LieH-
TpaJIbHBIA NMPOLECCOP BBIBOJUT HA 3KPaH MOHUTOPHI
OCLMJIJIOIPAaMMBbl TOKA U HANPSXKEHHUS € y4eTOM ¢dasbl
OTCTaBaHUS WJIM ONEpEeXeHHUs], C TEKCTOBBIM 0TOGpa-
»KEHHeM B HIDKHEH 4aCcTH MOHHUTOPA 4acTOThI, IEPHO-
Jla, aMIJIUTYAHOTO U e CTBYIOIIero 3Ha4eHUH mapa-
METPOB TOKAa U HaIlPsIKEHUS.

Py4HOH peXuM U3MepeHHUs:

B ciiyyae py4HOro BbIGOpa GYHKLMH U3MEPEHHUS U
HaXKaTUM KJIaBUILIM PYYHOTO PeXUMa U3MepeHUst Co-
NPOTHUBJIEHHUS, TOKA, HANPSXKeHUs1, YaCTOThI, LU POBOH
MHOTOQYHKIHUOHAJBbHBIA OCLUJIIOTpad MNPOU3BOLUT
M3MepeHUe BbIGPAHHBIX MapaMeTPOB AHAJIOTHYHBIM
MEeTO/|0M, OTIMCAHHBIM JIJI1 aBTOMaTHYECKOI'0 pexxuMa
COTJIaCHO BbIOPAHHOM B PYYHOM pexxuMe QYHKIIUU U3-

MepeHHUsl.

BoiBogbl. AHanM3 PYHKIUHA MHUKPOIPOLECCOPHBIX
CUCTEM B U3MEPUTEbHBIX IPUOOpPAx NOKA3bIBAET, YTO
C IOMOIIbIO 3TUX CUCTEM JLOCTUTAIOTCS MHOTIOQYHKIU-
OHAJILHOCTb NPUGOPOB, YIIPOILeHHe YIIpaBJIeHUs IPo-
[IECCOM U3MEPEHUs], aBTOMATHU3ALUS PETYIUPOBAHUH,
caMOKa/JM6poBaHUWe M aBTOMaTHYecKass IPOBEPKA,
yJAydlleHHe MeTPOJIOTMYECKUX XapaKTEPUCTUK MNpH-
60pa, BBIITOJTHEHHUE BbIYUCIUTEIBHBIX IPOLEAYD, CTa-
THUCTHUYeCcKass 06paboTKa pe3y/bTaTOB HAOJIOJEHUH,
onpesie/ieHHe U NpeBpallleHHe B JHUHEHHyI ¢GopMy
byHKIIMM M3MepeHHON (U3UYeCcKOM BEeJUYUHBI, CO3-
JlaHWe MPOrpaMMHUPOBAHHBIX, IOJHOCTbIO aBTOMAaTH-
3UPOBAHHBIX IPUGOPOB.

BHeZpeHHe MHUKpPONPOLECCOPOB MO3BOJIIET CTPO-
UTb MHOTOQYHKIHOHAJIbHble NPUOOPBHI C THOKUMU
nporpaMMaMu paboThl, JesiaeT NPUbGOpbl Gojiee 3KO-
HOMUYECKUMH, 06JIeryaeT pelleHHe 3aJa4d BBIXOAY
Ha CTaHJapTHYI UHTepdelcHy0 WUHY. Bce aTo ynpo-
IaeT 3KCIIyaTalulo NPUGOPOB M pPe3KO IOBBIIIAET
NPOU3BOAUTENBHOCTD PaGOThI UX M10JIb30BaTEEH. B
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58|

HAYYHAA INEPCIIEKTHUBA e Ne8 (78) / 2016



TexHMYeCKne HayKu

UMUTAIMOHHOE MOAE/IMPOBAHME B 3AJAYAX OIITUMU3ALIUUN
ITPOLECCA OBYYEHHA

Hukonaii Hukonaesuy I[bIGOB

cmapwuil npenodasamenb Kagedpvbl UHHOPMAYUOHHBIE CUCMEMbL U MEXHO102UU
Kuipabi3ckull 2ocydapcmeeHHblll yHU8epcumem cmpoumeisCmea,mpaHcnopma u
apxumekmypbol um. H. Hcanosa

OgHOUW W3 BaKHEWIIMX 3aJlad 06pa3oBaTesb-
HOTO TMIpoIlecca - 3TO IMOBbILIEHWE €ro KayecTBa.
dddexTUBHOCTD TMpoliecca 06yYEeHUsT HANPSMYIO CBSI-
3aHa C MpeJOCTaBJEHHWEM CTYJleHTaM BO3MOXXHOCTHU
y4acTBOBaTb B 3KCIepuUMeHTax. [Ipu cymiecTByole
Ha Cero/iHs MaTepHaJbHO TEXHUYECKOU 6a3e y4yeOGHbIX
3aBeJIeHUH [JOCTYIN CTYAEHTaM K COBpeMeHHOMY 060-
PYAOBaHMIO KpaliHe orpaHuueH. 3a/jaya obecreyeHust
HEeOOXOJMMOI'0 KOJINYeCTBA JJabOPaTOPHBIX MECT JJisi
peasbHbIX QU3UYECKUX IKCIEPHMEHTOB IO BCEM H3-
y4yaeMbIM JUCLUUIJINHAM Ha CErofHs JJis BY30B He
peasibHa, TaK Kak MpoBesieHWE PU3NYECKUX 3KCIEPH-
MEHTOB M JIaGOPAaTOPHOTO MPAKTHUKyMa CBSI3aHO CO
CJI0KHOCTBIO M JOPOrOBU3HONW COBpPEMEHHOrO Jlabopa-
TopHOro ob6opyzoBaHus. [Ipobaemy pedunura Js1abo-
paTopHOro 06OpPyA0BaHUSI B 3TOM CUTYyallMH YCHENIHO
pelaeT UMUTALMOHHOE MO/IeIMPOBAHHUE, SBJSIOLIEECS
3 PeKTUBHBIM CPEeJCTBOM IMPOBE/EHUs dKCIEPHUMEH-
TOB.

WUMuTanMOHHOE MO/IeIMPOBAHUE — 3TO METO/| UCCJIe-
JIOBaHHs, IPU KOTOPOM M3y4aeMbli OO'bEKT 3aMeHSIET-
csl MO/IeJIbI0, C HEOBXOAMMON TOYHOCTBIO ONMHMCHIBAIO-
el peanbHbIA 06BEKT. [10 CBOEH CyTH UMHUTAIMOHHOE
MO/IeJIMPOBAHMeE SIBJISIETCS YaCTHBIM CIy4aeM MaTeMa-
THUYEeCKOT0 MojennpoBaHus. Ocob6oe NMpeuMylecTBO
MMUTALMOHHOE MOJEeJHUpPOBaHHWE HMMEET B YCJIOBHSAX,
KOorjla JJsl MCCleJlyeMoro o6bekTa He pa3paboTaHa
aHAJIUTHYeCcKasi MOZieJib, MJIU He pPa3paboTaHbl METO/1bI
pellleHUd MOJy4eHHOU MoJesn. B aToM cnyvyae aHanu-
TUYecKass MOJeJib 3aMeHsIeTCsl MMUTALMOHHON Mofe-
JIBIO.

WUMuTanroHHas MOJeJb SIBJsEeTCS Pe3y/IbTaTOM Ma-
TEMAaTHUYEeCKOTO ONMHCAHUSA 0OG'beKTa, KOTOPOE MOXKET
OBITh MCIOJIb30BAaHO MPH MPOBEJEHUN 3KCIIEPUMEHTA
Ha KOMIBIOTEPE JJIs aHAIM3a U OLleHKU QYHKIIMOHUPO-
BaHUsA 06bekTa. [[py 9TOM UMHUTAIMOHHASA MOZEb 00-
JIaZiaeT MoJIe3HbIM CBOMCTBOM. A MMEHHO — JJI1 UMUTa-
[IMOHHOW MOJIeJIM BCe BXOAsLIMEe B Hee MapaMeTphbl U
niepeMeHHbIe JOCTYIHBI [ U3MEPEHHsI U U3MeHEeHHsl.
s o6ecniedeHrs BO3MOXKHOCTH MCCJIE/JOBAHUS XapaK-
TEPUCTHUK HCCJIELyeMOro OO0beKTa B WMHUTALMOHHYIO
MO/les1b BKJIIOYAIOT CpescTBa c60pa U 06paboTKU CTa-

TUCTUYECKOW MHGPOPMAIUU 10 BCEM HHTEPECYIOIIUM
XapaKTepPUCTHUKAM.

[IpuMeHeHWe TEXHOJIOTMM WMHUTALMOHHOIO0 MOo/e-
JINPOBAaHHUS TMPEJOCTaBJAsIeT BO3MOXHOCTb CTYZEHTY
He TOJIbKO 3aKpPENUTb TEOPETHYECKUH MaTepuaJsi, HO
M y4acTBOBaTb B BBIMOJHEHUH HayYHbIX WHMKEHEPHO-
NPUKJIAJHbIX 3a/]a4, BbINOJIHSIEMbIX BY30M.

CeroziHsi CyIecTByeT AOCTAaTOYHO IHUPOKUN BBIOOP
MPOrpaMMHBIX POAYKTOB UMUTALMOHHOTO MO/IE/TUPO-
BaHHsl, MO3BOJISIONIMX MOJEJUPOBATb U HCC/E0BaTh
MPOIIECCHI B 3JIEKTPUYECKHX IieMsaX. B HacTos11ee Bpems
JUISL 3TUX LleJied UCToJb3yTcs Lab view, NI Multisim ,
OrCAD, Proteus VSM, Altium designer, Micro-Cap, Tina,
Tina TI, LTspice/SwitcherCAD, Simone, Qucs, BNL5
Circuit simulator, DoCircuits, gEDA, EasyEDA, Ideal
Circuit, PartSim, Logisim, Simica, Autocad Electrical,
DIALux, McCAD, Allegro Cadence, Delta design u ap.

B 3aBHCMMOCTH OT 06J1aCTU NPHMEHEHUS U TMO0-
CTaBJEHHOW 3a/lau¥ MpPU MOJIeJUPOBAHUHM, Kax/ast
M3 BbIIIENEPEYUCAEHHBIX MpPOrpaMM HMeeT CBOM
nperMylecTBa W HejocTaTKd. [IpodeccroHaibHbIE
pa3paboTYMKH 3JIEKTPOHHOM amnmapaTypbl B CBOUX
KOMMEHTapUsIX OTJA0T NpPeJNoYTeHHUs] B OCHOBHOM
TaKUM NPOrpaMMHbIM NPOAYKTaM Kak Altium designer,
Micro-Cap, OrCAD, Proteus VSM, Lab view, NI Multisim,
Allegro Cadence. Ho He Bce nmporpaMMHbIe NPOAYKTHI,
npUMeHsieMble [IJIsl pelieHus: TpodeccuoHaTbHbIX UH-
JKeHEepHbIX 3a/ia4 y/[0BJETBOPSIOT TpeGoBaHUAM y4eo-
HOTO mpoliecca. BellenepeducieHHble MporpaMMHbIe
NPOJAYKThI, HMes IHpovadine ¢GyHKIMOHAIbHbIE
BO3MOXKHOCTH, B IpoIllecce 00y4eHHs IOKasaau cebst
Mas103¢PeKTUBHBIMY, BBU/Yy GOJIBIIMX 3aTpaT BpeMe-
HU Ha HX OCBOEHHeE. Y COBPEMEHHOI0 CTY/[eHTa, BBUIY
60JIBIIOr0 KOJIMYECTBA U3y4aeMbIX AUCIMILIMH, He/l0-
CTaTOYHO BpPEMEHH BOCIO0JIb30BaTbCs BCEH HIMPOTOM
bYHKIIMOHAMBbHBIX BO3MOXKHOCTEH JIYYIIMX MPOrpaMm
3JIEKTPOHHOI'0 MO/ieJiMpoBaHusl. [loaToMy NpHUMeHU-
TeJIbHO K POIieccy 06y4eHust HE06X0AMMO OTIPe/Ie/IUTh
ONTHMaJ/IbHbIe COOTHOIIEHHUSI MEX/Y 10CTAaTOYHOCTbHIO
bYHKIIMOHAbHBIX BO3MOYKHOCTEH U pa3yMHbIM Bpeme-
HeM OCBOEHHsI MPOrPaMMHOI0 IPOAYKTa.

Hanbosee appekTnBHBIM /151 Iporecca o6ydyeHus
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noKasaJ ce6s nporpaMMHbIH npoaykT NI Multisim kom-
naHuu National Instruments.

NI Multisim ofHa U3 caMbIX MOLHBIX U MOMYJISPHBIX
MpOTrpaMM 3JIEKTPOHHOTO MOJeJUPOBaHUSA U OT/IMYa-
eTcs OT APYyrux MporpaMM MOJeJUPOBaHUSA HaIU4M-
eM 0O0JIbLIOTO 4YMCJIa BUPTYaJbHbIX HW3MepPUTEbHbIX
NprU6OPOB, UMUTHUPYIOLIMX peasbHble aHalory. [lo Ha-
60py NpUOOPOB, BKJIKUYEHHBIX B UCCIEYEMYIO CXEMY,
IporpaMMa aBTOMaTH4YeCKH BblGepeT peXuM MO/ esu-
poBaHus. Multisim nopgep:xuBaeT B3aWMOJeNHCTBUE
¢ rpaduyeckoit cpegoit LabVIEW, nmpenHaszHaueHHOMU
JJ1s1 pa3pabOTKU NporpaMMHO-alNapaTHbIX CpeJCTB
W3MepeHUsT W ynpabJyeHus. Takoe B3aWMoOJeNHCTBHUeE
[I03BOJISIET CONOCTaBJSATbL TeOpeTHUYecKHe JaHHble C
peasibHbIMH, NIPSIMO B XOJle CO3/laHUS CXeM IeyaTHBIX
IJIaT. DTO YMeHblIaeT KOJUYeCTBO NPOEKTHbIX OLIMOO0K
Y yCcKopseT peajiM3aliUio NpoeKToB. U camoe riaBHOe
NI Multisim uMeeT «UHTYUTHUBHO-[PY>KECTBEHHBIN»
nHTepdeiic. B oTinune oT Apyrux npodeccruoHalbHbIX
porpaMM, TpeOYHOIUX HECKOJbKUX Hejesb U GoJiee
JUIs1 OCBOEHHsI OCHOBHBIX (QYHKLHM, OCHOBHYIO 4acTb
nporpaMmbl NI Multisim cTyaeHT ocBauBaeT B npoliec-
ce NepBOT0 3aHATHUS B KOMIIbIOTEPHOM KJ1acce.

PaccMOTpUM HeKOTOpPbIE BO3MOXXHOCTH UMHUTAILMOH-
HOI'0 MO/IeJIMPOBAHUs Ha IpUMepe pacyeTa U UCCIe0-
BaHHUA BBIXOJHOTO KackaJila YCUJINUTeJIsI HU3KOH 4acTo-
ThBI.

Heo6xoayMo paccyuTaTb U UCCIe0BaTh YCUINTEb
HY:

BrixoaHasts MOLHOCTB: 15 Bm.

[JnanasoH pa6oyux yactot 20 'y - 100 k I'y.

ConporuBiieHue Harpysku R, =8 Om.

JlnanasoH paboyux Temiepatyp ot 0°C fo 45°C.

Koadounuent rapmonuk THD ne xyxe 0,5 %.

CocTaBUM NPUHIMIIMATBHYIO 3JIEKTPUUECKYIO CXEMY
(cM. puc. 1).

Jns  ycunuteneid  He-
GOJIBLION MOLIHOCTH IieJie-
Cco00pa3HO  HCI0JIb30BaTh
JBYXTAaKTHbIA  BBIXOJHOU
6ecTpaHcdoOpMaTOPHBIN Ka-

CXeMbl TepMOKOMIIeHcaly. [[puHIUI TepMoCcTabuIn3a-
I[UM OCHOBAH Ha TOM, YTO C POCTOM TeMIIepaTyphbl BO3-
pacraet Tok auofioB VD, VD, najieHue HaNpsKeHUst
Ha HUX nafaet. [yis 6osiee TOYHOW HACTPOUMKHU mocie-
JoBaresbHO Auosiam VD, VD, BKIIIOYEH IOTEHIHOMETP
R, (HoMuHanbHOe 3HaueHue R, 1J1 aHaJOTHYHBIX Ka-
CKaJI0B, KaK IIPaBUJIO, He NOJ/IKeH NpeBbIaTh 200 OM).

Hanpspkenuwe nuTaHusa ycuiutena E —— BbIOH-
paeM wucxoAs U3 3aJaHHOM MOIIHOCTH YCUJIUTEJIS.
Enum<(2 Ukmax+2 UKsHac)'

MakcrMasibHas aMIJINTY/A HallPSKeHUST BIXOJHbIX
TpaHsucTopos VT,-VT,

U_, =~2P; Ry =+2-15-8 =155V,
OTKYOa Epyy<(2-15.5+2-2)=35V.

C 1es1bI0 yMeHbILeHUsl HeJIMHEWHbBIX UCKaKeHUH BbI-
OGupaeM HanpsKeHUe NUTaHus ycunutess 40 V.

Hcxons w3 BbIOpaHHBIX NapaMeTpPOB MUTAHUA U
33/laHHON BBIXOZAHOW MOILHOCTHU OIpesieJIMM MaKCH-
MaJibHble 3HaueHUs MAaKCUMaJbHOM aMIJIMTY/Jbl TOKa
KOJIJIEKTOpAa M TOKa 6a3bl BBIXOJHBIX TPaH3UCTOPOB
VT3-VT4.

FMAY

Ry

= % =1.937 4,

.V KoMILIe-

gy vrs =
Te .

—— ey -

U, =+2P; Ry =+2-15-8 =155V,

1~ Loors _ 1937

EVT3
h)ff) T3

=0.097 A.

MEHTAPHBIX TPAH3UCTOPOB.
W3 6ubavoTeku KoMmnoHeHTOB Multisim Bbi6Gupa-

XBEL . .

—t

d i IN Ut -
18 g : ; $ ] ?@ ik
o
xsc1
xin :.193714!, Cod I
: E VT3 y i —ta & 0 &
TEnds i T 00000
——1 sosss Jsoonon
16 Ta
T v
DC [10MOhm e
13 —ta
: S -
Ja
Ré i
[]u._m : = : -2
9 : 3 -3
-I + —&
1:8mF

V2 17
VT4

cKag,
Jns  obecnedyeHusi He-
06XOZJMMOT0 YCUJIEHUS 110 _ _ il b
TOKY Ha BXOJ, KOMILJIEMeH- &I
TapHOU Mapbl BbIXOJHbIX ° m"sﬂﬂ
Tpausuctopos VT, u VT, :\x'nu
BKJIIOYUM ellle OJHy Kom- - | 3" r‘*:?' el
IJIeMeHTapHYI0 Napy TpaH- 2= : ‘.3
sucropos VT, u VT, 18pF R2
Pe>kuM 110 MOCTOSIHHOMY i-:;m:‘!B 71 %
TOKY BBIXOJHOTO Kackaja el
obecrieynBaeTcs  JleJIUTe- IJ-\'m
JIeM R-R,-VD,-VD,-R, 1N4B84GP
ConmpoTHUBJIEHHE JIMOJI0B e ‘St’\m'
co3JlaeT HeoOXoAMMOe Ha- 3 INA384GP
NPSKEHUE 110 TIOCTOSIHHOMY | Bl I .
TOKY MeX/ly 6a3aMH COCTaB- ( 40V 18R m';;m
HBIX TpaHsuctopos VT -VT, - L g

U VTZ-VT4, a Tak»e BBbINOJI- - ==
HAeT OQYHKIUU 3JeMeHTa

‘BD536"

T

T
i
DG [10MOhm - |Ry .

-8

- - * - +

PucyHok 1 - BeixogHo# Kackaj ycuauTteas HY
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€M aHaJIoTH KOMIIJIEMEHTAapHON Napbl TPAaH3UCTOPOB
KT818-KK819 komnieMmeHTapHyto napy BD536-BD535,
HMMeWILYI0 MaKCHUMa/JbHO-AONYyCTUMYI MOILIHOCTH 60
BT, MakcHMa/IbHO-AOMYyCTUMOE HaNpsKeHHe KOoJIJIeK-
Top-auTTep 60 V, k0addulMeHT ycuseHUs1 MO TOKY
h213=20, obpaTHbIi TOK KOJIJIEKTOPHOTO Mepexoja
npu temneparype 20 °C Ik0=1 mA.

PaccuuTaeM BeJIMYMHY 00pPaTHOTrO TOKA BbIXOJAHOTO
TpaH3UCTOpa MpPU MaKCMMaJbHOU pabouell TeMIiepa-

Type.

(0.07-0.13 ) 1300720 _
KO(20°C ) -

I =

KOMAX

Bblﬁf,,].:!.q jveoogfj“vo) .:MQQQ.Z*?-.apy TPaH3UCTOPOB
npesiokoHeH4YHOTro Kackaza VT -VT,. Paccunraem mak-
CUMaJIbHBIM TOK KOJIJIEKTOPAa M TOK 0a3bl TPaH3UCTO-
POB Mpe/IOKOHEYHOr0 Kackaja Tpansucropos VT -VT,.

I 1.93
Iy, =1.52mwm — 15270 _ 0 1454,
20
213FT3
Iy = I;wm 008 600364
2I3VT 1

MomiHocTs, paccenBaemasi Ha TpaHsucTopax VT, -VT,
OPUEHTUPOBOYHO COCTABUT.
P 15
P, =14V —]4°" —]105Bm
20

2131T3

W3 6ubamoTreku KoMmnoHeHTOB Multisim BbIGUpa-
€M aHaJIoTH KOMIIJIEMEHTAapHON Napbl TPAaH3UCTOPOB
KT814-KK815 komnieMeHTapHyto napy BD140-BD139,
HMMeWILYI0 MaKCHUMa/JbHO-AONYyCTUMYI MoliHOCTh 10
BT, MakcHMa/JIbHO-OMYyCTUMOE HaNpsKeHHe KOoJLJIeK-
Top-auTTep 60 V, k0adduULMeHT ycuneHUs1 MO TOKY
h213=40, obpaTHbIi TOK KOJIJIEKTOPHOTO Mepexoja
npu Temiepatype 20 °C Ik0=50 pA.

Tok penuTtens uenoyku R1-R2-VD1-VD2-R3 posikeH
6bITb B 5-10 pa3 60J1blile BXOAHOTO TOKA NpeJ0KOHeY-
Horo kKackaga IVT1.

Tok nenutens Boi6upaem 0.0036-7=0.025 A.

JKBHUBAJIEHTHOE COPOTUBJIEHUE Jle/IUTeIA:

RJ = h = ﬂ =1600 Om. |
I, 0.025
R
(R, +R;+—7)
2
Bri6upaem R =R,=750 Om . R,=200 Om.

0.21V. Om.

JJIsl yMeHblIeHHUs BJMSHUS aCUMMETPUHM TpaH-
3UCTOPOB BBIXOJHOTO KacKaja B 3MUTTEpHble Lelu
TpaHsuctopos  VT,-VT, pPEKOMEeHJyeTCcsl  BKJIIO-
YUTh compoTuBJieHUs, paBHble (0.04-0.05) RH.
R6=R7=0.05-RH=0.05-8=0.4 Om.

Tok Mokosi KOJIJIEKTOPa BBIXOAHBIX TPAaH3UCTOPOB
JloJiKeH O6bITh B 20-30 pa3 MeHblile aMIJIUTYJHOTO 3Ha-
YeHMs KOJIJIEKTOPHOTO TOKa. B To ’ke BpeMs TOK NOKOsI
KOJIJIEKTOPA BBIXOAHBIX TPAH3UCTOPOB JJODKEH OBITh
B 10-20 pa3 6oJibllle MAaKCUMaJIbHOTO 0GPAaTHOT'O TOKA
KOJIJIEKTOPHOTO mepexofa. Mcxoasa U3 3TUX YCJI0BUU
Bt I 1.93

R _ 277 0.06434.
2530

Inow =

Tok nokos noAcTpanBaeTcs noTeHyruoMmeTpoM R2.

[IpoMogenupyeM mnoJyiyueHHy cxeMy (cM. puc. 1) B
nporpaMMHo# cpege Multisim 12.0.

MopenupoBaHue aHaiu3a pabodeid Touku Ha DC (cm.
puc. 2) NoKa3bIBaeT, YTO TOK ITOKOsI BIXOJHBIX TPaH3HU-
ctopoB IR6 u IR7 ¢ 0CTaTOYHON TOYHOCTHK COOTBET-

CTE f <
1)

Qain Pepaktmposate Bwa lpadwk Kpwsas Kyp
@D X h@|HE ih G
Pabouan Touka Dcl MnoTTep Boge-XBF1 Pabouan Touka DC
Cxema
Paboyvasa Touka DC

Pabouas Touka DC [
-64.95945 m
-59.77934 m

MpocmoTp rpadumkos

- . ~
s | & =

INECD)
2 |I(R7)

PucyHoK 2 - TOK N0KOS1 BIXOJHBIX TPAH3UCTOPOB

MopenupoBaHve aHa/v3a aMIIMTYJHO-4aCTOTHOU
xapakTepucTuku (AYX) mokasbiBaeT, YTO HA HIDKHEU
paboueii yactoTe 20 ['1] BbIX0JHOE HANPSKEHU e NaJ[aeT
He 6oJiee, yeM Ha 3 1b (cMm. puc. 3).

Pexciim

[ Awnmrys |
Mo ropuzowTann Mo eepTukant
lukog )| mwe | [Ltog )| o
F1 MHz FO d8
11 Hz I -50 d8

Ynpaenenne

[ IHpaH [Coucpwm]l yeT...

Compotussienuss R, u R5 BbiGupaem ucxo-

[isl U3 BeJIMYMHBI 06pPaTHOTO TOKa KOJIJIEKTOpa
TpaHsucTopos VT,-VT,. MakcuMa/bHbIN 06paT-
HBIA TOK KoJulekTopa VT, mpu MakCMMaJbHON
pabouyeit TemnepaTtype 7 mA. [Ipy noBbILIEHUN TEMIIE-
paTypbl o6paTHble TOKH KOJIJIEKTOPA CO3Jal0T Naje-
HM€ Halps)KeHMsl Ha CONPOTUBJIeHUAX R, v R,, koTopoe
MOXeT U3MEHATb PeKUMbl 10 NOCTOSITHHOMY TOKY BBbI-
XOZHBIX TPAH3UCTOPOB. 3aZlaeM JONYCTHMOe MaJleHue
HanpsDKEHUs W Ha CONMpPOTHBJIEHHUsAX R, U R,, paBHbIM

20.153 Hz

-2.939 dB

[I + Bx - + (@) Bux (@) —

PucyHok 3 - AUX Ha HH2KHell pa6oyeil yacToTe
MopenupoBaHve aHa/v3a aMIIMTYJHO-4aCTOTHOU
xapakTepucTuku (AYX) mokasbiBaeT, YTO HA Ha Bepx-
Hell pa6oueii yactote 100 kI'1; ca/y BBIXOAHOT'O HANPSI-
»keHUs He npeBbImaet 0.5 ab (cM. puc. 4).
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u pOBaHMsl HAa CErOJHSILUIHUKA JieHb He
monepseserapt HeT€CO05pasHO 1 KKE PHCKOIHO
Pexcin TaK KaK TMPOMBIILJIEHHO BbIMyCKa-

[ Awmmyga || oan

M0 ropH30HTANN Mo BeprHEaNM

eMble 3JIEKTPOHHbIE KOMITOHEHThI
MMEIOT JIOCTATOYHO IIUPOKUN pas-
O6poc mapamMeTpoB. 1 uMUTaLOHHOE
l_'-“i_] L J Ltog | fmn I MOJIeJIUPOBaHUE HE MPeJOCTaBJISET
F1 MHz F O ds 100% rapaHTHH y4yeTa BCEX BO3MOXK-
11 Hz 1 50 a8 HBIX KPUTUYECKUX CUTYaIUH PaboThI
YCTPOMCTBA B peasIbHbIX YCJIOBUSIX.
BHe/[peHHEe TEXHOJIOTMH HMHU-
_9wan_|[copanms|| ya.. | TalMOHHOTO MOJEJUpPOBaHus He
e . : | CTaBUT 3aJjaded TMOJHOM 3aMe-
2] Hbl (U3UYECKUX IKCIIEPHMEHTOB.
OcHoBoMoJIaTalIUM GaKTOPOM MpU
BHEJIDEHUM TEXHOJIOTUHA UMHUTALU-

Ynpagnexue

PucyHok 4 - AUX Ha BepxHell paGo4eii yacToTe

AHanu3 Ko3QUIMEHT HEJWHEHHBIX HCKaXeHU! (CM. OHHOI'0 MOJeJIMPOBAaHUA SIBJISETCH
puc. 4) npu makcuMmanbHOU MotHocTH THD (0.333) cooT- rapMOHHUYHOE B3aUMOJENCTBUE U IOMOJHEHUE UCCIE/0-
BETCTBYET 33laHHOMY 3HaueHUIo (MeHbIe 0.5 %). BaHUU MPU UCNIBITAHUU peasibHbIX 00bEKTOB. YTO Kaca-

PEBYJIbTaTbI MOJEJIMPOBAHUA IMOKA3bIBAIOT, YTO pac- €TCAd NPHUMEHEHUA TEXHOJIOTUH HUMHUTALHMOHHOI'O MOJe-
CYHMTAHHBIN BbIXOAHOﬁ KacCka/J]f COOTBETCTBYET 3a/laHHbIM  JIMPOBaHUA B IpoLecce O6y‘{eHI/Iﬂ B TEXHUYECKHUX By3aX
XapaKTepHUCTUKAM U MOXXHO IMNPUCTYIAThb K CO3JaHUIO (1)I/I- U KoJuieaKax, TO 3(1)(1)eKTI/IBHOCTb INPpUMEHEHUA TaKHUX

Manepurent HEAMHERHLX nocamennid-KDAL | &8

Qe Hensaivee noxasesna] THD) |

| | DenoBHER SHCTOTE kHz
| Cragn | :

Faapewesme. | 100 Hz -

100 Hz

152074 W

Hanprosanisg

+ = —

SupaH

Ocumanorpad Agilent-XSC1

lwmim

PucyHok 5 - KoadpunueHT HeJTMHEMHBIX UCKAKEeHUH IPU MaKCUMa/JIbHOM MOIHOCTH
3UYECKOM MOJIeJIM MaKeTa /IJIsl OKOHYaTeJIbHOr0 yToYHe-  TexHoJIorui Ha 80-90 % MoryT BOCIIOIHUTD JieQULIUT pe-

HUSI HOMHHAJIOB UCII0JIb3yeMbIX KOMITOHEHTOB. aJIbHOTO JIAbOpaTOPHOro 060PY/I0BaHUS, HEOOXOAUMOTO
[Ipy peasbHOM NPOEKTUPOBAHUM 3JIEKTPOHHBIX JJisl 3aKpelJIeHUs TEOPEeTUUECKOT0 MaTepuasa. |
YCTPOKCTB COCEM OTKA3aTbCs OT PU3UYECKOTO MAKETHU-
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INPUMEHEHUA UH®OPMALIMOHHbIX
TEXHOJIOTUH B OBPA30BATE/IbHOM IPOLIECCE

Hukoaaii Hukoaaesuu I[bIEOB

cmapwull npenodasamens kagedpvl UHHOPMAYUOHHbIE CUCMEMbI U MEXHOA02UU
Kbipewisckuli 2ocydapcmeeHHblil yHU8epcumem cmpoumeascmea,mpaHcnopma u apxumeKkmypbl
um. H. Hcanoea

B HacTosiiiee BpeMsi 06pa3oBaTeIbHBIA MPOIECC He
MOXKeT OBbITh 3 PEeKTUBHBIM 6e3 MpUMeHeHHsI HHOopMa-
[MOHHBIX TEXHOJIOTHUH.

[IpoHMKHOBEeHME HOBBIX THPOPMALIMOHHBIX TEXHOJIO-
ruii B chepy 06pa3oBaHMsI MO3BOJISET MPENOJABATESAM
KaueCTBEHHO U3MEHUTD CO/lepKaHUE, METO/bI K OPraHU-
3a1MoHHbIe popMbI 06yueHuUsl. LlesTbIo 3TUX TEXHOJIOTUH
B 06pa30BaHMU SIBJISIETCS YCHUIEHNE NHTEJIJIEKTYaIbHbIX
BO3MO)XHOCTEH 00y4YarIKuXcs B UHPOPMAITMOHHOM 06-
1IeCTBE, UHIUBU/yaIu3alysi, HHTeHCHpUKanus mpoiec-
ca 00y4eHUs U NOBBIIIEHNE KauecTBa 00y4YeHHUsT Ha BCEX
CTYTIeHsIX 00pa30BaTEeIbHON CUCTEMBI.

OCHOBHBIMM LeJIIMU IPH HCIIOIb30BAaHUU CPEJCTB
COBpeMeHHbIX MHQOPMAIMOHHBIX TEXHOJIOTUH MO HC-
cnepoBanusaM U.B. Po66epa [1] ssBisiroTcs:

1) UHTeHCUUKaIUs BCEX YPOBHEN y4eOHO-BOCIHTA-
TEeJIbHOTO IPOoIiecca 3a CYeT TPUMEeHEeHUSsI CPE/ICTB COBpe-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH:

- noBblIIeHHe 3PPEKTUBHOCTH U KayecTBa Ipolecca
00y4eHUS;

- TOBBIIIEHHE AaKTHUBHOCTH II03HABAaTEeJbHOH Jes-
TEJBbHOCTH;

- yry6sieHHe MeXIpeMeTHbIX CBSI3eH;

- yBesinyeHHe 06'beMa M ONTHUMHU3ALMs TOUCKA HYX-
HOU MHOpMaIUH.

2) Pa3BuTHE JIMYHOCTH 06Y49aeMOro, MoArOTOBKA HH-
JUBH/A K KOMGOPTHON KM3HU B YCJIOBUSAX HHPOpPMALHU-
OHHOTO 006111ecTBa:

- pa3BUTHeE PA3JINYHBIX BU/OB MbIIIJIEHHS;

- pa3BUTHE KOMMYHHUKAaTUBHBIX CIOCOGHOCTEH;

- ¢popMupoBaHHe yMEHUH IPUHUMATh ONTUMa/IbHOE
pellleHre WM NpejJaraTb BApUaHThI PEIeHHs B CJI0XK-
HOM CUTyaluy;

- 3CTeTUYECKOE BOCIIUTAHUE 3a CUET UCIOIb30BaHUS
KOMITbIOTEPHOU IrpadUKH, TEXHOJIOTUH MYJbTUMEHA;

- ¢opMupoBaHue HHGOPMAIMOHHOU KYJIBTYpPBbI, yMe-
HUH OCYIIECTBJIATH 06PaboTKy UHOOPMAIUH;

- pa3BUTHE YMEHUH MO/IeJIMPOBATh 33/a4y UJIH CUTY-
aluIo;

- popMHpOBaHME YMEHHUM OCYILIECTBJATH 3KCIEpPHU-
MEHTaJIbHO-HCCJIE/0BATENbCKYIO eI TEbHOCTD.

WHdopMalmoHHble TEXHOJIOTMU B Iporecce obydye-
HUS UCIIOJIB3YIOTCS] HE TOJIBKO B KAYeCTBE MHCTPYMEHTA
Y CPeJiCTB 00y4YeHHs, HO U JJI1 aBTOMAaTH3al[U1 POoLec-

COB KOHTPOJISI, KOPPEKIIMHU U TECTUPOBAHUS.

BHespeHre MHPOPMALMOHHBIX TEXHOJIOTMH B MpO-
1ecc 06y4eHus pe/roJiaraeT BO3pacTaHue aKTUBHOCTH
CTYIEHTOB K CaMOCTOSITeJIbHOH 06paboTke MHPOpMa-
I[MH C UCMO0JIb30BAaHUEM MPOrPaMMHBIX 06YYaIOIIHX ITPO-
JYKTOB, 4YTO B CBOIO OYepe/ib B 3HAUUTEJbHOM CTENEeHU
MI03BOJIUT BbI3BAaTh UHTEPEC CTY/IEHTOB K 3aHATHAM U B
pe3y/ibTaTe MOBBICUTh Ka4eCTBO 0O0YYeHHs IPU OCTPOM
nedunte BpeMeHH.

Pa3BuTHE HOBBIX WHGQOPMAIMOHHBIX TEXHOJIOTUH
OTKpBIBAET BO3MOXKHOCTH JJIs1 CO3JjaHUS MHGOpPMAIU-
OHHOH OO6ydYarwIel cpeabl HOBOTO THIA, IOJ, KOTOPOU
MOHUMAIOT KOMILJIEKC OPTaHU3aIMOHHBIX U HWH(pOpMa-
IMOHHBIX TEXHOJIOTUH, OPUEHTUPOBAHHBIN Ha MPOLECC
oby4eHus. [IpyMepoM TaKHX 3JIEKTPOHHBIX YIYEOHO-Me-
TOANYECKHUX KOMIJIEKCOB MOTYT OBITh 3JIEKTPOHHBIE
y4e6HUKHU U BUPTYa/IbHbIE 3JIEKTPOHHbBIE JTAO0PATOPHH.

JddeKTUBHOCTDL TMpollecca OOYyYeHHUs HaIpsSMYIO
CBSI3aHA C MPEOCTABJIEHUEM CTY/IEHTaM BO3MOXKHOCTH
y4acTBOBaTb B QU3WYECKHX IKCIepuMeHTax. [Ipu cy-
IIeCTBYIOLIEH Ha CErofiHs MaTepHaJbHO TEXHHUYECKOH
6a3e By30B JIOCTYH CTyZIeHTaM K TaKOMY 060pyZ0BaHHIO
KpaiiHe OrpaHWY€eH BBU/LY CO CJIOKHOCTBIO U I0POTOBHU3-

HOW COBPEMEHHOT0 JIJaGoPaTOPHOr0 060PYZI0BAHHUS.

B ycnoBusix aedunura JabopaTOpPHOTO 060pyHOBa-
HUSA BecbMa 3¢ PEKTHBHO MPOSBUIN cebst HHPpopMaIiu-
OHHBbI€ TEXHOJIOTMH UMUTAIMOHHOTO MO/IE/TMPOBAHHUSI.

MUMUTalMOHHOE MOZIeIMPOBAaHHUE — 3TO YACTHBIN CJIy-
Yail MaTeMaTHYeCKOr0 MOJIeJIUPOBAaHUs — 3TO METO[
WCCJIeIOBaHUs], TP KOTOPOM M3y4yaeMasi CUCTeMa 3aMe-
HSIETCS MOJIEJIbIO, C IOCTATOYHOU TOYHOCThIO OMHChIBA-
I01[eH peasIbHYI CUCTEMY, C KOTOPOH MPOBOASTCSA IKC-
NIEPUMEHTHI C 11eJIbI0 MOJIyYeHHsI HHPOPMAIUK 06 3TON
CHUCTEMeE.

PaccMOTpUM Mo/ie/ib OpraHU3ali|iK mpoliecca ooyye-
HHUSl C NpUMEHEHHEM WHQPOPMAIMOHHBIX TEXHOJIOTUH
MMUTALMOHHOTO MO/IEJIMPOBaHKS Ha pUMepe QYHKIIM-
OHUPOBAHUSI MPOIEcca 00YYEHHs 3JIEKTPOTEXHUYECKUM
JUCIMIUIMHAM B KbIprbI3cKOM YHUBEpPCUTETE CTPOU-
TeJIbCTBA, TPAHCIOPTA U apXUTeKTyphl M. H UcaHoBa (
KI'YCTA).

CTpyKTypHasi cxeMa OpraHM3al[Mu Npoliecca obyye-
HUs pe/icTaBjeHa Ha puc.1.

[IporpaMMHoO-annapaTHeli y4eOHbIA KOMILJIEKC CO-
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JlepXKUT cepBep y4eOHOro 3aBeJieHHs], NMpOrpaMMHasi
060J104Ka KOTOPOTO COZIEPKUT 38 MporpaMMHBIX MpPHU-
JIO)KeHUH nopTasia nHGopMaluoHHbIX cucteM «AVN» (c
AVN1 no AVN 38) opranusanuy o6y4eHusl.

CepBep coefjiHEeH Yepes JIOKAJbHYI0 CeTb U HHTEPHeT
ceTb C KOMIbIOTEpPaMH npenogasaTesield. [[porpaMmMHasn

PUTEJNBbHBIMU IPUGOPAMH, U IJIEKTPOHHYI0 OUGIHOTEKY
C y4e6HBIMH, METOJUYECKUMHU U CIIPAaBOYHbIMU MaTepu-
asamu. KoMmnbroTepbl npenojgaBaTesieil 00beUHEHBI C
KOMIIbIOTEPAMU KOMIIBIOTEPHOI'O KJIacca Yyepes JoKaJlb-
HYIO CETb, a Yepe3 CeTb UHTEPHETA — C KOMIIbIOTEPAMHU
JUCTAaHIIMOHHOrO 06y4deHus. [IporpaMMHbIE 060JI04KH
KOMIBIOTEPOB

Cepatp YHEBEPCHTETA

KOMIBIOTEPHOTO

AVN-1 AVN-2

TIporpaHEe MOIYIH OPriHH3AURE YREBEPCHTETA

KJacca U KOM-
NbIOTEPOB  JIUC-
TaHLIMOHHOI'O 06-
YUEHUs COZlepKaT

AVN-38

3 BUPTYa/lbHYIO
3JTEKTPOHHYIO

JabopaTopHulo,
BKJIIOYAIOIIYI0 B

cebs1 Mporpamm-
Hble Cpefbl Mpo-
rpaMMHUpPOBaHUSA

EoMmERTep NpenoTaparenef

BHDPT, 3TEKTPOH.

EoMOBMOTEPM ODpenoJasarensi

C BUPTYaJIbHbIMHU
3JIEKTPOHHbBIMHU
KOMIIOHEHTaMH H

BHPT, 3TeKTPOR.

AVN-28
AVN-%T

AabopaTopEL
ATERTPOH,

AVN-28
AVMN-%T

BUPTYyaJbHbBIMHU
KOHTPOJIbHO-U3-

nab0opaTOpPHS.
AaeKTpoH,

QHOTHOTERA,

MEPUTENbHBIMU
npubopamy, U

OHOTHOTERL

| !

1 3J€eKTPOHHYIO
O6UOIMOTEKY c

CpeacTea BHISOHI00pIKEHT -

TV B asonposkTop HETEPAKTHEHAY A0CKS

y4eOHbIMH,  Me-
TOAUYECKUMH U
CIpaBOYHBIMHU

| MaTepHaJlaMHU.
N

MokamEas cote

JNeKTpPOHHAaA
6ubMOTEKA  CO-

CeTh HETEpHET

-

I 1 I

JEPXUT K KaOKJ0U
TeMe JIEKLHUH J10-

F

INOJIHHUTEJIbHbBIE

Kounmetorepu Eoumesorepes

KOMOBRROTEPHOMD EOMOBOTEPHOTD
KIalica KIadca

Kosmesoteped
ICTAHIHOHHEODD
oivaerng

Bupt.
ATEKTPON.
Aaboparops
ATERTPON.
OHOmOTEKA

Buprt.
ATSETPOH.
Aaboparopus
NLKTPOH.
OHGTHOTEE

Bupr.
VICKTPOH.

SNEKTPON.

Radoparopis

OEOTOTeR

Koumeoreps
JHCTAHIHOHEOTO
e

BupT.
ATEETPOK.
AabopaTopHa
SAEKTPOH.
OHOMHOTERD

TeopeTUYeCKUE
MaTepuasbl, HU3-
JIOKEHHble  KakK
MUHHMYM TpeMs
JpyTMMU aBTOpa-
MH, a BHUPTYyasb-
Hasl 3JIEKTPOHHas
JlabopaTopusi Mo-

XKeT cofiepKaTb

OAJHOBpPEMEHHO

nporpaMMHBble
cpeapl  Mathlab,

Eoumaest vee0HEN B MeTOIHYECKHX Noco0Hl Ha OVMAIKHOM HOCHTETS

Labview, Multisim,
Proteus, Microcap,

PucyHok 1 - [IporaMMHo-annapaTHbli o6y4aromuii kommiekc KIT'YCTA

060/104Ka KaXK/I0I0 KOMIIbIOTEPA Mperno/iaBaTeis Coep-
KUT MPOrpaMMHOe IPUJIOKEHHE PeaKTHPOBAHUS Te-
CTOBBIX BonpocoB (AVN37), nporpaMMHOe IPUJIOKEHUE
3aM0JIHEHUS 3JIEKTPOHHON BEe/IOMOCTU pe3y/IbTaTOB Te-
ctupoBaHus (AVN28), BUPTya/IbHYI0 3JIEKTPOHHYIO Ja-
60paTOpPHI0, BKJIIOYAIOILYIO B Ce6sI MPOrpaMMHbIe Cpe/ibI
IporpaMMUupoOBaHUA C BUPTYAaJbHBIMH 3JIEKTPOHHBIMU
KOMIIOHEHTaAMW W BUPTYaJIbHBIMHU KOHTPOJIbHO-HU3Me-

OrCad. Kaxapii
13 KOMIIbIOTEPOB
npernojaBaTesel TakXe coeJJUHEH CO CpeJiICTBaMU BU/ie-
OU300paKeHHUs — TeJIeBU30POM, BU/I€ONIPOEKTOPOM HJIU
MHTEpPaKTUBHOU JJOCKOM.

38 nporpaMMHBIX NPWJIOKEHUH OpraHusaluu 06-
y4eHUsl IPOorpaMMHOM 060JIOUYKH cepBepa BbINOJIHSAOT
COOTBETCTBYIOLIYIO OlNepaldio MpU OpraHM3anuud 06-
ydenus. [Ipu opraHusauuu obyyeHuss B BY3ax nocpeg-
ctBoM AVN1 BBOJATCA HAUMEHOBAHUS CIElUabHOCTEN
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Y aKaZileMUYEeCKHX TPYIIIL.
Yepes AVN2 BBOAATCS aHKETHBIE [JAHHBIE CTY/€HTOB.
Yepes AVN3 peructpupyroTcs 3Kk3aMeHalMOHHbIE JIU-

CTBI.

Yepes AVN4 BBoJATCS aHKETHbIE JJaHHbIE COTPYAHU-

KOB.

Yepes AVNS cocTaBsit0TCS TPEHCKYPaHTHI LieH Ha 06-
y4eHUe CTY/IeHTOB.

Yepes AVN6 paccuMTBIBAIOTCA U pacnpezesisioTcs
yue6GHbIe Harpy3ku kadezap.

Yepes AVN7 BBOAATCA U KOPPEKTUPYIOTCA IUITAaTHbIE
pacnucaHusl.

Yepes AVN8 yuynThIBalOTCA JBUXKEHUS COTPYJHUKOB.

Yepes AVNO yuuThIBalOTCA JBUKEHUS CTYLEHTOB.

Yepes AVN10 BBoguTCS omnJiaTa 3a y4eby CTYAEeHTOB.

Yepes AVN11 BBOAATCSA U KOPPEKTUPYIOTCS yieOHbIe

IJIaHBI.

Yepes AVN12 KoppeKTHpyeTC ycCleBaeMOCTb CTY-

JIeHTOB 110 pa3HbIM GopMaM 0OyIeHHSl.

Yepes AVN13 yuuThIBaeTcs yCeBaeMOCTb CTYAEHTOB
04HOU GOpPMBbI 06YYEHUS B pa3pese AUCIUNINHBIL.

Yepes AVN14 yunTbIBaeTcs yCeBaeMOCTb CTYAEHTOB
3a04HOU GOpPMBbI 06YYEHHS B pa3pese JUCHUIIIUHBI.

Yepes AVN15 yuuThIBaeTCs ycrieBaeMOCTb CTY/I€HTOB
o4HOM popMbI 06yUeHHUs B pa3pese CTyJeHTa.

Yepes AVN16 yuuThIBaeTCA yCeBaeMOCTb CTYAEHTOB
3a04HOH GopMbI 06YUEHHs B pa3pe3e CTyJeHTa.

Yepes AVN17 npousBofATCca aAMUHUCTPUPOBAHUA
6a3bl ¥ MPUBUJIETUH 0OHEKTOB.

Yepe3 AVN18 o6pabaThIBalOTCS 3K3aMeHAI[MOHHbIE

JINCTBI «BETYHKOB» CTYZIEHTOB 04YHOU GOPMbI 06yUeHHSI.
Yepe3z AVN19 o6pabaTbhIBalOTCS 3K3aMeHAI[MOHHbIE

JINCTBI «BErYHKOB» CTYZEHTOB 3a04HONW GpopMbI 06yye-

HUSL.

Yepes AVN20 npousBogATcad aAMUHUCTPUPOBAHUA
nogcucteM AVN U yripaB/ieHUs y4€THBIMU 3alIUCAMU.
Yepes AVN21 peructpupyroTcsi 3K3aMeHalMOHHbIEe

BEJIOMOCTH.

Yepes AVNZ22 npousBOAATCS KOMUPOBAHUS OLLEHOK

IIPU NIepeBO/ie U3 OJHOM IPYNIIbI B IPYTYIO.

Yepes AVN23 BBoauTCS HTHGOPMaLMs 0 HAyYHOU fesi-

TEeJbHOCTH COTPYAHUKOB.

Yepes AVN24 npousBogATCA perucTpalnyu CpaBokK.
Yepe3 AVN25 npreMHON KOMUCCHEN NpeI0CTaBJIsSET-

Cs1 BO3MOXKHOCTb «CKa4yaTb» 3asiBJIeHHUE, «CKauyaThb» 3K3a-

MeHaIlMOHHBIN JIHCT.

Yepes AVN26 mpousBOJUTCA apXUBHUpOBaHHE 6Ga3bl

(pe3sepBHOE KOMTUpPOBaHHE 6A3bI).

Yepes AVN 27 cocraBJisieTcsl pacnvcaHue INpoBejie-

HUSI KOHTPOJIS.

Yepes AVN28 3amo/iHATCA 3JIeKTPOHHBIE BeZOMO-

CTH.

Yepe3 AVN29 cocTaBiasiroTcs rpaduKy y9e6HOTO MpPo-
necca.
Yepes AVN30 y4yuTbIBaeTcsl MOCELAEMOCTb CTY/EeH-

TOB.

Yepes AVN31 peructpupyroTcs CTapoCThbl aKaJeMU-

YECKHUX TPy,

Yepes AVN32Z peructpupyroTca WHAMBHUAYaJIbHbIE
yueGHBbIe IJIaHbI CTY/IEHTOB.
Yepes AVN33 peructpupyroTcs CTyZeHThI Ha KypC.

Yepes AVN34 npousBoauTCA reHepanysa U pacneyar-
Ka TeCTOB.

Yepe3 AVN35 06pabaThIBalOTCS JIUCThI GJIAHOYHOTO
TeCTUPOBaHMUSI.

Yepes AVN36 npousBOAUTCA OpraHU3aLUs alnesLis-
LIMY pe3y/ibTaTa TeCTUPOBaHMUS.

Yepes AVN 37 co3paroTcs U peJaKTUPYIOTCA TeCTO-
Bble BOIIPOCHI.

Yepes AVN 38 npousBoauTcs yripaBjeHUe TeCTAMU.

[IporpaMMHO-annapaTHbId 00y4aloUMi KOMILJIEKC
paboTaeT caeAyoUUM 06pa3oM.

[IpenojaBaTesid ¢ NOMOIIbIO KOMIIbIOTEPOB Iperno-
JlaBaTeJiedl POU3BOAAT MOATOTOBKY y4yeGHOro mpolec-
ca TMOCPEeACTBOM IMpPOTpaMMHBIX NpuaoxkeHui (AVN1-
AVN38) opranusanuu o6y4eHus yepes JIOKaJIbHYI0 CeTh
Y ceTb MHTEPHETA.

B pexxriMe npoBe/ieHUs JIEKLIMOHHbIX 3aHATHH, Iperno-
JlaBaTeJlb Uepe3 KOMIIbIOTEP NpernojaBaTeis U CpefiCTBa
BH/leor300pakeHUs1 (TesieBU30p, BUJEONPOEKTOP WU
MHTEPAKTUBHYIO [JOCKY) B pea/lbHOM peXXHUMe BpeMeHHU
00O'bSICHSIET U MOZIe/IMPYeT U3ydaeMblil ITpoliecc.

B pexxume NoJroTOBKH K 3aHAATUSIM CTYJEHTbl MO-
I'yT CKayaTb WHPOpPMALMOHHbIE MaTepHasbl C yyeOHbI-
MU, METOJUYECKUMHU U CIIPAaBOYHBIMU MaTepHalaMH U3
3JIEKTPOHHOW OGUOJIMOTEKH C KOMIIbIOTepa KOMIIbIOTEp-
HOTO KJlacca WU 4epes3 Be6-cal'T BY3a c cepBepa. s
3TOro OTKpbIBAaIOT dpaiti «TeMbl JIeKLUIT», HaXOAALUNCS
B 3JIEKTPOHHOU GUOGJIMOTEKE, B KOTOPOM K KaXKJj0il TeMe
JIeKIMH yKa3aHbl HOMepPa KHUT C yKa3aHWeM CTPaHMI]
Y3 JIOTIOJIHUTENbHOU JUTepaTyphl. /lajsiee OTKPBIBAIOT
daiin ¢ JONOJHUTENbHON JIUTEPATYPOM, HAXOASUIUNCS B
3JIEKTPOHHON 6UBJIMOTEKE U CPa3y OTKPbIBAIOT HY>KHYIO
CTpaHHULLy, U ellle pa3 3HAKOMATCSI C U3y4aeMbIM Teope-
TUYECKUM MaTepuajoM. Ha kaxayro JieKLuio npejso-
>KeHbl KaK MUHUMYM TPH JONOJHUTEIbHBIX UCTOYHUKA
TeopeTUYeCcKoro MaTepuasa.

B pexuMe npoBejeHMs J1abOpaTOPHBIX paboT CTy-
JIeHTbl UCIIOJIb3YIOT KOMIIBIOTEPbl KOMIIBIOTEPHOTO
KJIacca C BUPTYaJbHOM 3JIEKTPOHHOM JlabopaTopueit u
MeTOUYeCKUe NM0CoOUs U3 3JIeKTPOHHOU GMOJINOTEKH,
MCT0JIb3Ys BUPTYyaJlbHOEe HAabOpHOe 1oJie OHON U3 Npo-
IrpaMMHOM cpe/ibl IPOrpaMMUPOBaHUS C BUPTYalbHbIMU
3JIEKTPOHHBIMU KOMIIOHEHTAMH M BUPTYaJbHbIMU KOH-
TPOJIbHO-U3MEepPUTEIbHBIMKM NPUOOpPaMK M Ha 3KpaHe
MOHMTOPA KOMIIbIOTEpPA KOMIIbIOTEPHOT'0 KJIACCa BbINOJI-
HseT JJabopaTOPHYIO paboTy.

[IpenojaBaTesib Yepe3 KOMIBIOTED IpemnoJaBaTeJis
BBOJUT TeCTOBOe 3a/laHHe MT0CPeJICTBOM MPOTrpaMMHO-
ro NpUJIOKEHUS peJlaKTUPOBaHHUs TECTOBBIX BONPOCOB
(AVN37), 1 C MOMOIIbI0 HTPOTPaMMHOTO MHPUJIOXKEHUS
3aI0JIHEHUS 3JIeEKTPOHHOU BeJOMOCTU pe3yJIbTaTOB Te-
ctupoBaHus (AVN28) BbICTaB/ISIET OLEHKY CTY/I€HTY.

CTyneHTbI AUCTAaHLMOHHOTO 00y4eHus M0J1y4yaloT 3a-
JlaHue Yepe3 BeG-calT BY3a. CTyzeHT HabUpaeT JIOTHH,
napoJib, BbIOUPAET ceMecTp, AUCLUIIMHY, OpMYy KOH-
TPOJIsl, BLIOUPAET U3 CIIMCKa IPYMNIbl CBO GpaMUJIHI0 U
VMsl, aKTUBUPYeT 3HAYOK «y4eOHO-MeToJUYeCKUH KOM-
nekc». /[l nmpocMoTpa MaTepuasoB IO JaHHOM Juc-
LUIINHE BbIOUpaeT HasBaHUe ¢aiilsa, Hanpumep, AJs
C/layu MOJYJIbHBIX TECTOB BbIOMPAET CChLIKY «BXO[, Ha
TecTUpOBaHUe».
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Pe3y/ibTaThl TECTUPOBAHUS UM 9K3aMeHa aBTOMAaTH-
YEeCKH BBICTABJISIOTCS B BEIOMOCTH Yepe3 NPOorpaMMHOe
HpUJIOKEHHE 30 THEHUS 3JIEKTPOHHON BEZOMOCTH pe-
3yJIbTaTOB TecTUpoBaHus (AVN28).

Hasuuuve BUPTyasibHOM 3JIEKTPOHHOU J1aGopaTopuu
HI03BOJISIET BUPTYaIbHO MOJIEJIUPOBATh NPEAYCMOTPEH-
Hble y4eGHBIMU NMPOrpaMMaMH MPOLECCHI B PA3/IMYHbBIX
IPOTrPaMMHBIX CpeJlaX MOZeJUPOBaHUS, a 3JIEKTPOHHAs
6UOIMOTEKA MT03BOJISIET JIETYe yCBAaUBaTb MPON/eHHBIN
MaTepuas 3a CYeT HaJIMYMs BO3MOXHOCTH JOCTyNa K
JIOTIOJIHUTENbHBIM TEOPETUYECKUM MaTepuasiaM, U3JIo-
’KEHHble KaK MUHUMYM TpeMs JAPYyrMMH aBTOPAMHU II0
KaXKJ0M TeMe.

[IpakTHYeckylo paboTy CTyZeHTa C NMpPUMEHEHUEM
TEXHOJIOTUA MMUTALMOHHOTO MOJEJHMPOBAHUS MOXKHO
IPOKOMMEHTHPOBATh Ha IpHUMepe HCCIe[0BaHUS IMO-
CJIeJ0BaTEeIbHOI0 pe30HaHca B LC-KOHTYDe.

CTyzZeHT coGUpaeT 3JIEKTPUUYECKYIO CXeMY 3KCIEepU-
MeHTa B mporpaMMHoi cpesie Multisim 12.0 (cm. puc. 2).

[lepes MoJenuMpoBaHHEM HeOBGXOAUMO PACCUHUTATh
napaMeTphbl K0J1e6aTeIbHOr0 KOHTYpa TI0 HHXKeTIpH-
BeJIEHHbIM $popMyIaM:

=7 =
max (.01

HUeM HanpskeHus 1V (cM. puc. 2). 3anyckaeTcs mporecc
MO/IeJINPOBAHUS U C MOMOIIBIO NMOACTPONKHM YaCTOTHI
reHepatopa XFG1 yTouHseTCd pe30HAaHCHas 4acToTa.
YacToTa 1mo/icTpanBaeTcsl B BU/Y TOTO, YTO B CXEME 3KC-
NEepPUMEHTa HCIHOJIb3YITCS KOHTPOJIbHO-U3MEpPUTEIb-
Hble IPUOOPHI, UMeIe KOHEeYHbIe MapaMeTphl U Co-
OTBETCTBEHHO BHOCSI[MEe KOPPEKTUBHI B pacuyeTsl. [lo
pe3y/bTaTaM MOJeJIUPOBaHUsl HaNpshKeHUe NMpPU pe3o-
HaHCe Ha UHAYKTUBHOCTU M €MKOCTHU JIOCTUIVIO 24454
V, a pe3oHaHcHas 4actoTa ucciaeayeMoro LC-KOHTypa
Ha 0.03 % (503.1280 I'y) Hke pacyeTHOU B BUAY TOTO,
YTO mporpaMMHas cpeja Multisim 12.0 uMuTHpyeT He
W/ieaJibHble, @ peasibHble KOHTPOJIbHO-U3MEPUTENIbHbIE
MPUOOPBI, PErUCTPUPYIOIHE X0/ IKCIIEPUMEHTA.
MopevipoBaHMe pe30HaHCHOM LeNU HaIVIsITHO NTOKa-
3bIBaeT MPEUMYILIeCTBA UMHUTALMOHHOIO MOJIeJUPOBa-
HUA. TaKOM 3KCNEepHUMEHT B peasibHbIX YCJIOBUAX O4YEeHb
OTIACEH /11 CTYAEHTOB B BU/Iy BBICOKUX HAINPSHKEHUN HA
VHJYKTUBHOCTH U eMKOCTH (24454 V) 1 BecbMa C/10)KeH
JUI4 pealu3alyy, TaK KaK 3KCIIepUMeHTalbHOe MOJIesIu-
pOBaHUe MOKA3bIBAET, YTO HANPsDKEHUE TPU Pe30HaHCe
Ha UHAYKTHUBHOCTHU U €MKOCTHU MOXET BO3pacTH [JI0 CO-
] TEH ThICSY BOJIBT IIPU TOKE B He-
=700 4 cxoabko coTeH amnep. Kone4yHo
K€, B PeasIbHbIX YCJIOBUSAX JJIs
peajM3anyyu TaKOIrO 3KCIepHU-
MEHTa MOHaJ00UTbCS U3rOTO-
BUTb UH/IYKTUBHOCTb U EMKOCTb,

=503.292%.

BbIJIep>KMBAIOLIMe TaKUe BBICO-
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Ha BupTyasnbHOM reHepaTtope XFG1 ycTaHaBJIUMBaeTCsA
pacyeTHas yactoTta 503.292 'y, c [ecTBYIOIIUM 3HaYe-
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INTPUMEHEHHE TAKTH/IBHOTO JATYUKA B POBOTOTEXHHUKE

Anekceii AHopeesuu CEPTEEB

[lepmckull HAYUOHA/IBLHLLU UCC1e008aMeENbCKUL NOAUMEXHUYEeCKUll yHUgepcumem

AnHomayus. /[laHHas cmamesi nocesujeHa co3oa-
HUK U NpUMeHeHU Makmu/abHo20 damyuka. Imom
damuuk, Ha Mol 8321510, CMOXCem noMoz2ams yes08e4e-
cmay 8 onepayusx c6opku, WAu@oeaHus, noAUpPosKuU, U
dp. B pabome paccmampugaromcs 0CHO8Hble (hYHKYUU
u cnocob pacvema kKoppekmupyouwux deudxceHuli dam-
yuka. Kpome moeo, ucnosvdosasucb HeopouHapHble
mexHu4eckue peweHus, N03801U8 8bIN0/NHIMb ohepa-
yuu 6o.1ee He3asuUCUMble 0M Ye/08€4eCcK020 8Meud-
mesbcmeaa, 8 pe3y/bmame Yezo Nosi8UAAChL 803MONMC-
HOCMb UCNOAHAMb onepayuu 6e3 HenocpedcmeeHHo20
Had3opa.

B npoMmbllieHHbIX pO60TaX, BHINOJJIHSIOIIUX Olle-
pauuu c6opky, nIMpoBaHUSA, MOJUPOBKH, CHATUS
3ayceHIeB U Ap. TpebyeTcs NMojJepKUBaTh Ha olpe-
JleJIEeHHOM YpOBHe yCHUJIMsl, BO3/leHCTBYIOIIMeE Ha pa-
604Mi opraH, AJif 4Yero HY>XHbl COOTBETCTBYOLIHE
JaTuukd. OH KpenuTcs Ha pyKe po6oTa Mexay ¢dJiaH-
IleM U 3aXBaTHBIM YCTPOMCTBOM, a KaXJbli U3 ero
YYBCTBUTEJIbHbBIX 3J1eMEHTOB BOCIIPUHUMAET Ollpe/ie-
JIEHHYI0 COCTaBJISIOLYI0 HAarPy3KH, BO3/eHCTBYIOIL el
Ha 3aXBaTHOe yCTPOUCTBO.

M3 cxeMbl BOCHPUHHUMAEMbIX AATYUKOM YCUJIUU
(puc. 1) BUJHO, YTO OH pearupyeT Ha 4YeTbIpe CO-
CTaBJISAIOLUIMX Harpy3Kd: aKcHaJlbHOe YCUJIHMe pac-
TSOKEHUSI-CKaTUsl, JBe IepIeHAUKY/AsIpHble K OCH
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PucyHok 1 - CxeMa BOCIPUHMMAEMbIX JATYUKOM YCHJIHIA

JlaT4MKa CUJIbl, KOTOpble CO3/1al0T COOTBETCTBYIOIHE
n3ryubariie MOMeHTbl, U aKCHaJIbHO KPYTALIMNA Mo-
MeHT. KOHCTpyKTUBHOe pelleHHe KpecTooO6pa3Horo
OCHOBaHUA JaTYMKa M03BOJIsIET NPUHATb B KayecTBe
MeXaHU4YeCKOU 3KBUBAJIEHTHOW CXeMbl AJIS1 KaXXJ0Uu
M3 COCTaBJISAIOIUX U3TUOHYW JedopMaluio CBOOOJ-
HO Jiexkallle 6ajiku MpsiMOyroJibHOro cevyenusi. Ha
JepopMupyeMoe OCHOBaHHWe HakJieeHbl 4YYBCTBU-
TeJIbHble 3JIEMEeHTbl — MOJyNPOBOJHUKOBBIA TEH30-
3JIeMEeHT JJIs1 BOCIPUSATHUS KPYTALLEro MOMeHTa MU
TEH30PEe3UCTOPbI HA OCHOBAHUU U3 OJIbI'M JJIs BOC-
NPUATHUS OCTAJIbHBIX cOCTaBAsALILUX[1,2].

Kaxx/ibli U3 4YyBCTBUTEJbHBIX 3JIEMEHTOB OIUCHI-
BaeMOro JlaTYMKa BKJIIOUEH 10 CXeMe MO0JIHOTO MOCTa
Y NMUTaeTcs HanpsbkeHueM ot 3,5 mo 5 B. [lia moay-
NPOBOJHUKOBOTO YyBCTBUTEJBLHOrO 3JIeMeHTa NpeJ-
yCMOTpeHa cxeMa TeMIlepaTypHOH KoMIeHcalWH, pa-
6oTarwlas B AuanasoHe TeMnepatyp oT 02 go 40°C.
CurHa/bl YyBCTBUTEJbHBIX 3JIEMEHTOB MOJAAITCA Ha
YCUJIMTENU MOCTOSHHOIO TOKa € Ko3pUIIMEeHTOM
ycuaus 60 ab. /luanazoHbl BOCHpUHUMaeMbIX Harpy-
30K ykasaHbl B Tabsune 1. Harpyskuy, nprBe/ieHHble
B TabJIMIle, COOTBETCTBYIOT HAINlPSXKEHUSIM Ha BBIXOJle
ycuautess ot 0 go 10 B.

[ coeMHEeHUsI YYBCTBUTEJbHBIX 3JIEMEHTOB
Mex/ly co60i U pa3MelleHUsl 3JIeMEHTOB CXeMbl TEM-

nepaTypHON KOMIIeHCAllUU UCIIO0Jb3YeTCsl He-

GoJsibllasi MeyaTHasl IJaTa BHYTPU Kopiyca

JaTyrka. C 1esibl0 BbIpaBHUBAHUS TeMIlepa-

TYpbl U YCKOPEHUS peaKlUU Ha ee U3MEHEHUs

YyBCTBUTEJIbHbIE 3JIeMEHTbI HAKpPBIThI aJio-

MUHHEBOW HaKJIaAKOH.

CHHUMaeMble C BbIXOJOB YCUJWTEJNEW JaT-
YHUKOB aHAJIOTOBble CHUTHaJbl, MPOMOPLMO-
HaJ/IbHble COOTBETCTBYIOLIUM YCUJIUSAM, JJis

o HUCIOJIb30BaHUsl B CUCTEMax yIpaBJIeHHs CO-
V' BpeMeHHBIMH POGOTaMU JAOJIKHBI GBITH JIUC-

KpeTu30BaHbl. B JaHHOM ciiydae JiMcKpeTuU3a-

ISl OCYILeCTBJIsIETCS MyTeM Npeo6pa3oBaHUs

CUTHaJla B [JByXpa3psAAHbId JABOUYHBIN KOJ,

C TIOMOIbI0 MHUKPOCXEMbl AUCKPUMHHATOpa

30HBI. [Ipy nepexo/ie BBIXOJHOI'O CUT'HAJIA YCH-

JIUTeJIs1 Yepes3 3a/laHHOE 3HaYeHUe U3MeHsIeT-

csl TepBbIM OGUT BBIXOJHOI'O CUTHAJA YCUJIU-

TeJis yepe3 3a/laHHOe 3HaYeHHe, U3MeHAeTCs

nepBbId GUT BBIXOJHOTO KOJa JAUCKPUMHHA-

TOpa, a NPU BbIXOJle U3 OINpesieIeHHON 30HbI

- BTOPOH OUT, T.e. UMeeT MeCTO KyCOYHO-IO-

CTOSIHHAsl alllIPOKCHMalUs JByMs OTpe3KaMH.

3a/laHHOe 3HayYeHHe Harpy3kd M BeJIMYHMHA
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Ta6auna 1 - /luana3oH Harpy3okK AJis JaTYUKA CUJI U MOMEHTOB

KoMmnoHeHTa Jnana3oH Harpy3ok YyBCTBUTEJIBHOCTh
F +500-H 2,5H
M +75HM 0,1 H'm
M, + 75 HwM 0,1 H™m
M, + 75 H™M 0,1 Hm

30Hbl YCTAaHABJMBAIOTCA C MOMOIIbI0 MOTEHLHOMe-
TpoB. ['McTepesuc npu nepexo/ie yepes 3alaHHOe 3Ha-
yeHUe cocTaBsieT okoJsio 20 MB. [Jlisg uHAMKaLUuU
BeJIMYMHBI YCUIUH (B 30He, BHE 30HbI) UMEIOTCS Ba
CBETO/MO/A Ha KX bl KaHas1 usMepeHusi[3].

JanbHelasg 06paboTKa, MOJYYEHHBIX TaKUM 006-
pasoM JMCKpPEeTHBbIX CUI'HAJIOB, OCYLIEeCTBJISETCS Clie-
[MaJbHOW BBIYUCIUTEJbHON NPUCTABKOW, peasusy-
o1el GyHKIMOHAIbHBIN KOMIIJIEKC TPeobpa3oBaHUs
KOOpJIMHAT, yCTaHAaBJUBaeT CBSI3b MEX/Ay KOOpPJAHHA-
TaMU CTeleHed NOABUXXHOCTU po60Ta U NPSIMOYTOJIb-
HOU CUCTeMOHN KOOpJUHAT, CBSI3aHHOW C JAaTYUKOM Ha
pyke. Kak npsimoe, Tak U o6paTHOe npeobpa3oBaHUs
JLOJKHBI BBINIOJIHATBCSI B pea/lbHOM BpeMeHU. BTopoit
QYHKIIMOHA/NBLHBIA KOMIIJIEKC COCTABJISIET pacyeT Kop-
PEKTUPYIOIIUX ABUXKEHUU poOOTA B 3aBUCUMOCTH OT
CUTHaJIOB JaTyuka. [Ipy aToM mo pesysnbTaTaMm 006-
paboTKU NOCJeHUX H3MEHSIOTCS MapaMeTpbl Ipe-
06pa30oBaHUs KOOPAMHAT, KOTOpble NPU YHUCTO HpO-
rpaMMHOM YyIIpaBJIeHUH TOYHO COOTBETCTBOBAJIU Obl
reoMeTpHUYeCKUM NapaMeTpaM PyKH.

Yc/10BHO MOKa3aHHbIE HA PUC. 2 OTPe3KH, XapaKTe-
pusyloliye napamMeTphbl PyKH, opeesoT OTCYETHYIO
TOUYKYy paboyero opraHa U napasijiesjbHbl 0CSM CHUCTe-
Mbl KOOPJMHAT C Ha4yaJIOM B LIeHTpe IapHUpa. ITUM
’Ke 0CAM IapaJljiejibHbl MPOJ0JibHAs, MoNepeyHas U
BepPTHUKaJbHAas COCTAaBJAKINE YCUJINH, BOCHpUHUMAa-

¥4 /

PucyHok 2 - [IpyHIMn koppekuyu: 1 - orcyeTHas ToYKa paéoue-

€MBbIX JaTYUKOM. [yl onpejiesieHUs1 KOppeKTUpYolle-
ro JIB>KEHUSI BBINOJIHSIETCS BapUalUsi OTPE3KOB, T.e.
KOOpJAMHATAM OTCYETHOU TOYKH paboyero opraHa ja-
I0TCSl HEKOTOPble BUPTYaJbHble NpUpaleHus. Takum
06pasoM, aJITOPUTM TPAEKTOPHOU UHTEPIOJISALUU CO-
BMeILaeT OTCYETHYIO TOYKY C 3a/JaAHHBIMU ONOPHBIMHU
TOYKAaMHU NPOTPAaMMHON TPAEKTOPHUH, a C MOMOLIbIO
BUPTYaJbHbIX MpUpALIEHUH ONpPeAessaITCcs KOPpeK-
TUPYIOLIKME JABWXKEHHUs, obeclieyHBalollve 3aJaHHble
ycunusi[4].

Takoll cnoco6 pacyeTa KOPPEKTUPYIOIIUX ABUXKE-
HUU HMeeT cleylole NperMyIecTBa:

- MOXET HCIO0JIb30BaThCsl BO BCeM paboyeM Npo-
CTPAHCTBE U NPUTOJEH /sl PO6GOTOB Pa3JIMYHBIX KOH-
burypauu;

- 06ecneYrBaeT 0 MHAKOBYIO CBSI3b KOMIIOHEHT CUJI
Y MOMEHTOB, U3MepsEMBIX JaTYMKOM, C HallpaBJIEeHHU-
SIMU KOPPEKTUPYIOIUX JBMXKEHUHN NPU JII060N OpUEH-
TaluU PYKH;

- He TpeOyeT U3MEHEHUs 3a/JaHHbBIX YCUITUH;

- peayn3yeTcs NyTeEM MHOTOKPATHOTO IPUMEHEHHUs
OJJHUX W TE€X Ke aJI'OPUTMOB NpPeo6pa3oBaHUs KOOP-
auHar [5].

Juis pasMelleHUsi NPOrpaMMHOrO obGecrnedeHus,
GYHKIIMOHANBHOTO KOMILJIEKCA 06PabOTKU CUTHAJIOB
JaTyuKa U mpeobpa3oBaHUs KOOpPJAUHAT, TpebyeTcs
o6beM namsaTH 0,25 Kéait 03Y u 4 K6auT [13Y. Bpems

rncnoJsiHeHUs nporpamMmmsl 30 Mc,
BpeMsa TakTa 40 mc. CKopocTb

£ -

L

KOPPEKTUPYIOIIUX  [JBHXKEHUH
[0 OTJEeJbHbIM CTeNeHsAM MOJ-
BWXXHOCTHU - 1o 200 mM/c [6].
[lepBble HCIOBITAaHUA OIHU-
CaHHOI0 JaT4YMKa W NPUHLUI
KOpPpEeKIIUM HeoO6X0AUMO TMpOo-
BEPUTH Ha omepanuu uaudo-
BaHUs cdepUuecKod TO0JIOBKHU
MOJIOTA, KOTZia po6oT 6yeT Be-
CTHU TOJIOBKY, 10 HEOOXOAUMOM
s obecriedeHus chepudeckoun

TPAeKTOPUH, OTHOCHUTEJIbHO
e —

BpAILAIOLIEroCs MJIOCKOTO LLIHU-

X ¢doBanbHOTO Kpyra. IIponecc

peryJMpoBaHUs YCUIUS NPHKa-
THS JO/DKEH NPOUCXOAUTH Ge3
nepeperyJMpoBaHus, a pa3dépoc
pa3MepoB OT/JEeJbHBIX 3K3EM-
IJISPOB M3/leJIMH HAXOAMUTCS B
npejesax gomnycka. [6-10] m

ro OpraHa; 2 - eHTp IIapHUPA PYKH; 3 - BEKTOP KOPppeKLUY;
4 - pazMepbl PyKH; 5 - BeKTOP Harpy3okK, BOCIPUHUMAaEeMbIX AATYUKOM
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CUCTEMA JYTOBOM CBAPKH C BA301 3HAHUM

Anekceii AHopeesuu CEPTEEB

IlepMcKuill HAYUOHAIBHLLI UCCA008AMEALCKUL NOAUMEXHUYEeCKUll yHugepcumem

JdTa cuctema BbIpabaThiBaeT IJIaH AEWCTBUH po-
60Ta W aJanTUBHO YIpaBJjseT pabOTOH CHUCTEMBL.
[lonb3oBaTesb B3aMMOJEMCTBYeT C CUCTEMOH uyepes
HHTepdelic, KOTOpbIN BOCIPUHUMAET TEKCTOBbIE U I'Pa-
duyeckre KOMaH/bl BBIIIOJIHEHUS] CBAapPOYHBIX Ollepa-
LIMH.

Basza 3HaHU# 06pa3yeT MoJeJib CBAPOYHOTO MPOILlec-
ca, BKJIIOYAOILYI0 B ce6s1 TpaBuUJIa, KOTOPbIe O3BOJISOT
CUCTeMe pearupoBaTh COOTBETCTBYIOIIUM 06pa3oM Ha
KOHKpeTHbIe yCJI0BUs CBAPOYHOTO Mpo1iecca.

Ha ocHoBe MexaHusMa GOpMy/JIMpPOBaHUS BbIBOJOB
CTPOUTCS MpoLiecc pellleHUs 3aja4u. [yig onpeesieHus
MOCJeA0BaTEeJIbHOCTU JIeMCTBUH, 00ecHedyrBalollen
BbICOKOE KayeCTBO CBAapOYHOIO ILBA, MCIOJIb3yeTCs
6a3a 3HaHUU. Koapl feficTBUM xpaHAaTca B naMsaTu IBM
Y BbI3bIBAIOTCS B COOTBETCTBYIOLE MOMEHTHI BpeMe-
HU B 3aBUCUMOCTH OT COCTOSIHUS IIPOLiecca CBapKH.

WHdopManusa o XapakTepUCTHUKaxX pasfieJiKd IIBa
cobrpaeTcsl ¢ MTOMOLLbI0 TPEXKOOPAUHATHONW CUCTEMbI
TexHu4yeckoro 3peHus (CT3). ITU XxapaKTepUCTUKU Xpa-
HATCA B namMsATH IBM cucTeMsl ynpaByieHus: U o6pabda-
TBHIBAIOTCS IKCIIEPTHON CUCTEMOM, YTO MO3BOJISIET Bbl-
MOJIHAATh CBApKy 6e3 BMelllaTe/IbCTBA YesloBeKa.

[ mosydeHus 3puTesibHOM MHPOpPMaLMM O Xa-
paKTepUCTUKAX pa3fe/KU LIBa BBINOJHAETCA Ipej-

TII AME e BB IE

OIIEPALEEL YeIIOE 8E- OIIEHaT O

k4

HOIH CHCTenda O ATTP

BapUTeJIbHbIA MPOXOJ, KaMepbl HaJ, LIBOM, IOCJe Yero
OCyILeCTBJIIETCS paboyril NPOXOA, C BKJIIOUYEHHOH CBa-
pOYHOH AYTOH.

B mporiecce cBapkM Bce ABHMXKEHUS YIIPABJISAIOTCA OT
3BM, koTopas TakXe KOHTPOJIMPYeT U ylpaBJsieT Be-
JIMYMHAM{ CBApOYHOrO TOKAa M HaNpsKeHHUs, pacxoja
rasa M JApyrux napaMeTpoB, BJMAKOLMX Ha KayecTBO
mBa. Po6oTu3nMpoBaHHas cBapkKa [0 CPaBHEHUIO C py4-
HOH I03BOJIsIET NMOBBICUTb CKOPOCTb IpoIiecca U BbI-
NOJIHATH IIBBI OTIMYHOT'0 KauyecTBa.

Pa6oTasi B aZlaiTUBHOM peXHMe, POGOT MOXeT Co-
6upaTb JaHHble O CTblKe COeJMHEHHs W BBINOJHATH
CBapOYHBIH 1I0B 6e3 nomouy yeysoBeka. CT3 usmepsiet
HIMPUHY, [yOUHY, AJIMHY U TIoTlepeyHoe ceyeHue 1Ba U
dbopmupyeTt nHdopmaluo, HEO6XOAUMYIO [/l BeJeHUS
TEXHOJIOTHUYeCKOoro npouecca. M3MepeHue HMUPHHBI U
NIOTIEePeYHOro ceyeHHUs 1IBa BbIIOIHAETCS OTHOCUTE b-
HO ero LeHTpaJlbHOM JMHUU. [J1y6rHa usMepsieTcs OT
caMoii BbICOKOM KpoMkH 1Ba. [Ipu Heobxoaumoctu CT3
NPOU3BOAUT MOUCK Ha4a/IbHOM TOYKH LIBA, HA YTO Tpe-
6yeTcsl JONI0JIHUTEbHOE BpeMsl.

[I1ocku# yd cBeTa U3 1[eJIeBOTO WCTOYHHKA Ha-
npaB/sieTcss B 30HY IlIBa, H300pakeHUe KOTOpPOH
JlOJDKHO aHanusupoBaThcsd. O6beKTUB U KaMepa BOC-
NPUHUMAIOT OCBellleHHYI0 T10JiIocy paboyeld 30HBI,
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PucyHok 1 - CTpyKTypa 3KCIIepTHOM CHUCTEMbI
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nepeceKarollylo LIOB, U [lepe/laloT ee U300pakeHUe B
BU/le 3JIEKTPUUYECKUX CUTHAJNOB B IBM /s masibHen-
et 06paboTKH, B pe3ysibTaTe KOTOpoi dopMupyeTcs
M300pakeHUe KOHTypa IIBa, ero IyOUHBI, IHPUHBI
M PACCOIJIaCOBAaHUs MO BBICOTE CThIKYEMBIX JieTasleH.
[MonydyeHHas ot IBM undopmanus o napameTpax 1Ba
UCIO0JIb3yeTCs AJisl yIpaBJeHUsl CBapOYHBbIM Ipoliec-
COM.

CBapka BBINOJIHAETCS IO/ yNpaBJeHHeM CBapoy-
HBIX IPOTrpaMM, XpaHUMBbIX B naMATU IBM. [IporpamMmmel
HOCAT YHHUBepCaJbHbIN XapaKTep U MOTYT MCIOJIb30-
BaTbCs [/l JIIOOOU JleTasu, OTHOCsIIeNcs K ompeje-
JleHHOMY KJsaccy. OTKJIOHeHHUs OT 3allporpaMMHUpOBaH-
HbIX 3HAaYeHUH KOOp/MHAT 111Ba, ero LUHMPHUHBI, IJTYOHHBI,
JJUHBI U GOPMBI TONIEPEYHOr0 CeYeHUs KOMIIeHCUPY-
I0TCSl 9KCIIEPTHOM CUCTEMOM B Ipoliecce ynpaBJeHus
CBApKOM. JKCNepTHble NpOrpaMMbl U HeOOXOJMMble
6a3a AaHHBIX JO/DKHBI TOTOBUTLCS 3a6/1ar0OBpeMeHHO
JUIS1 KXKJJ0T0 KJlacca JleTalei.

B npouecce cBapku IBM ynpaBiiseT Hanps:KeHUeM
U CWJIOM TOKa AYTH, CKOPOCTbIO MOJAAYU MPOBOJIOKU U
pacxo/ioM rasa, 4YTo 1M03BoJisieT ONTUMHU3UPOBAThb CBa-
POUYHBIN Ipoliecc. YNpaBisgeMOCTb PYyKH U pabouero
MHCTPyMeHTa po60Ta, BKJIOYasl MO3UIMOHHPOBaHHUE,
BbIGOD yIJIa YCTAHOBKU TOPEJIKK U PeXUM PO/ 0JIbHO-
[IONepPevYHOoro IepeMelleHHUs] 3JIeKTPoZAa MO3BOJISIOT
obecrieyrBaThb BbICOKOE KaueCTBO LIBa.

B azanTHBHOM pexuMMe BO3MOXHBI JBa Crnocoba
BU3ya/IbHOI'0 O4YYBCTBJIEHUSA: NpeJBapUTeJbHOE CKa-
HUpOBaHMe Bcero Ba U npuMeHenue CT3 g Bocnipu-
ATHUA 1IBa B TOYKe, HaXoJsfllelcs HemocpeJCTBEHHO
nepe/; 30HOM cBapKU. BbI60p MeTo/a 3aBUCUT OT CJI0XK-
HOCTH L1IBa U YCJI0BUM CBapKHU. [/l CJIOXKHBIX KPUBOJIU-
HeWHbIX WU TPEXMEPHBIX IIBOB, TPEOYIOMIUX 60JIbIIeN
TOYHOCTH, MOXKET HCII0Jb30BaThCsl NpeJiBapUTeNbHOE
CKaHUpOBaHMe BJ0Jb Bcero 1Ba. [lyis 6oJiee NpoCThIX
IIBOB MOTYT HUCII0JIb30BaThCsl JATUUKH, KOTOpbIE epe-
MelaTCs BIlepeJy CBapOYHOM AyTH.

B03MOXXHOCTH 3KCNIEPTHON CUCTEMBI pacKpbIBaIOT-
cs MyTeM aHa/M3a HEKOTOPbIX NPHHUMAEMbIX el pe-
HIeHU# Ha ocHOBe HHopMaIuy, noctynatoiieid ot CT3
U 6aHKa JaHHBIX:

1. Heo6X0AMMOCTb BBIIIOJTHEHUSI KOPHEBBIX IPOXO-
Jl0B /1)1 3all0OJTHEHUS TJIyOOKHUX OTPE3KOB LIBOB.

2.Bb160p GOpMbI TPAaEKTOPUH IBMXKEHU M CBAPOYHOU
roJIOBKH B Npoliecce ¢opMUpoBaHUA LIBa. TpaeKTopUU
NpeJCTaB/IsAIT cO60H MOC/Iel0BaTebHOCTb OTPE3KOB,
napaJijieJibHbIX U TNeplneHAUKY/ISPHbIX HallpaBJIeHUIO
mBa. Kondurypanus TpaeKTopuM 3aJaeTcs C MyJbTa
uad nporpamMmmupyercs. CHopMUPOBaHHBIE TPaEKTO-
PHU MOTYT XpPaHUTbCA U BbI3bIBAaThCS U3 NaMATH DBM
IpY HEOBXOAUMOCTH.

3. Bbl6op mocseZj0BaTeIbHOCTH 3alporpaMMHUpPO-
BaHHBbIX TpPaeKTOpUH JABMXeHUs. HekoTopble Tpaek-
TOPHUU HCHOJIb3YeTCs [/ 3al0JIHEHUs LIBOB, ApPyTHe
- JAJ IpeJBapUTeJbHOrO HarpeBa MeTallla Iepej
CBApKOM C 1eJIblI0 CHUXKEHHUS HaNpshKeHUHM B MaTepua-
Je.

4. Bb160p CKOPOCTH MOZAAYU NPOBOJIOKHU AJIs1 KaXK,0-
ro TUNa TPAaeKTOPUU U IOC/Ie[0BaTENbHOCTH MPOXO-
Jl0B. DTOT IapaMeTp HapsiAy C BeJUYMHONW CBapOYHOTO

TOKa MCNOJIb3yeTCcsl A/l YIpaBJeHUs ONTUMaJbHbIM
pa3MepoM CBapOYHOM BaHHBI.

5. Bei6op BeJIMYMH TOKA U HaPsDKEHHUS, T. . YIIpaB-
JIeHUe 3HepreTH4YeCKUM ypoBHeM cBapkH. [Ipu cBapke
TOHKHUX MaTepHaJsIoB KeJlaTeJIbHO YIIPaBJIATb TOKOM, U
HanpsipKeHHWeM YT, U3MeHsIsl CONPOTHUBJIeHHE I1J1a3Mbl
IyTeM peryJUpOBaHUs PACCTOSIHUS MO BbICOTE MEXAY
ropeJsIKON U MeCTOM CBapKH. [10CKOJIbKY YyBCTBUTEb-
HOCTb Ipoljecca K BeJIMYMHe 3a30pa ropesika — eTajlb
COCTaBJISIET COThIE J10JIM MUJUIMMETPA, IPU pO6OTU3U-
pPOBaHHOM CBapKe ynpaBJ/ieHHe 3HepreTHYeCKUM YpOB-
HeM 3ddeKTUBHEE, UEM TPU PYYHOH.

Jl1s1 npeiBapUTeNIbHOTO COeJUHEHHs] CBapUBaeMbIX
JleTajled 4acTo NMPUXOJUTCS BBINOJHATH NMPUXBATOY-
Hble 1IBbl HEOGOJBIION AJUHBI, KOTOPble MOTYT CTaTh
MCTOYHMKOM KOHLIEHTpALUU HanpspkeHUH. CucTeMa,
HcnoJib3ys TpexmepHyto CT3, opMupyeT afjlanTUBHYIO
IporpaMMmy, NnpejHa3HAaYeHHYIO [Jisi CHUXKEHUS CKO-
pPOCTH MOZaYX NPOBOJIOKH WJIM U3MeHEeHUs BeJUYHUHBI
TOKa C L]eJIbl0 06eclieyeH s JIaBHOCTH Npoljecca IJaB-
JIeHue — TBep/ileHHe MeTaJlla 1IBa.

[Ipy HcCno/Ib30BaHMU MNPUCAZOYHOTO MaTepHasia
JUIT CBAapKU TJIyOOKUX W IIUPOKUX 1IBOB B IBM wuc-
N0JIb3yeTcsl MporpaMMa pacyeTa TeNJIOBBIX SIBJEHHUU
B OKpy»<alollleM L10B MaTepuase. Ha ocHoBe cTpouTcs
ylnpaBJieHHe MeTaJlJlypruiyeCKMMHU XapaKTepHUCTUKaMHU.

[ ynpaBjieHHWs HarpeBOoM MaTepuasa M 3a-
NOJIHEHUS] MeTa/JIOM OOJIbIIMX LIBOB MCIOJIb3YHOT-
cs TPOZOJIbHO-NIONIEpeYHble TPAaeKTOPUH JBUKEeHUS
CBAapOYHOM TOJIOBKM OTHOCHUTEJbHO pas/iesIKh LIBa.
Hcnosb3oBaHue ONTHMaIbHbIX GOPM TPAeKTOPUHU NIPO-
Jl0JIbHO-TIOTIEPEYHOr0 JBMKEHUSI MOXKeT 3HAaYUTebHO
NOBBICUTb KayeCTBO IlIBa.

[IpaBUJIbHBIN NOAGOP peXUMa BKJOYEHUS U BbI-
KJII0OYEHHs] CBApOYHOM JAYTH CYIIeCTBEHHO BJMSET Ha
KayecTBO IIBa, MOCKOJIbKY HECOOTBETCTBHE INapaMme-
TPOB Ipoliecca IMJaBJeHUs pacyeTHBbIM JaHHbIM MO-
JKeT NPUBECTU K 06pa30BaHUI0 KpaTepoB B MaTepuale
cBapo4Horo mBa. KpaTepb! sIBJAIOTCA TOYKaMHU C IO-
BBIIIEHHOUN KOHILIEHTpauuel HanpsibkeHUu. OHU MOTyT
CTaTh NPUYUHON 06pa30BaHUs MUKPOTPEILUH U Jpy-
rux iepeKTOoB CBAPOYHOTr0 COeJUHEHUSI.

[Iponieypbl BKJIIOYEHUS] U BBIK/IIOYEHHUs 3J1eKTpH-
YeCKOW Ayrd 0CO6eHHO KPUTUYHBI IPU CBapKe aJloMHU-
HHUS U BBICOKOTIPOYHOM CTasIU.

TunoBast mpoleAypa BKJIOYEHUs NpejycMaTpUBa-
eT: 3KUTraHue JyTry; yIpaBJ/isieMoe yBeJudeH e 10/B0-
JIMMOW 3HEPTrUM U JIBM>KEHUH 3JIeKTPo/a [0 CIUPaIn
K 3alporpaMMUPOBAaHHON TOUYKe; MO/BOJ, 3JIEKTPOJa K
LleHTpaJbHOW JIMHUM 1IBa; MHULMALUA paboyero pe-
’)KMMa cBapku. [Ipolesypbl BKJIOYEHUS yCTaHABJIMBa-
I0TCs1 10Z,60POM BeJIMUMH TapaMeTpPOB YHUBepCaJbHbIX
npoueayp, pa3paboTaHHbBIX /5 3KCIIEPTHON CUCTEMBI.
[Iponieaypa BKJIIOUEHUS NpeJycMaTpUBaeT NpeJBapu-
TeJIbHbIM IporpeB MecTa CBapKW, NpejllecTBYOIINI
3all0JIHEHUIO LI1BA MeTaJ/IJIOM.

CooTBeTcTBy!OIlass HAcTpoWKa MapaMeTpoOB YyHHU-
BepCca/JbHON MpolLeAypbl M03BOJIsIET OpraHU30BaTh
Npoleypy BbIKJIIOYeHUs, 06ecleynBaOLYI0 3al0He-
HUe KOHIIeBOI'0 KpaTepa pacl/iaBJeHHbIM MeTaJslJIOM.
[Iponieaypa BkJIlOYaeT B cebsl 3Tambl: yHpaBJseMbli
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OTBO/, 3JIEKTPO/ia, yIIpaBjsieMoe CHU)XeHHe MOIHOCTH
JLyTH, yMeHbllleHHe CKOPOCTH MOJauMu IMpHUCaJ0YHOH
MIPOBOJIOKY, rallleHre 3J1eKTPUYeCKON AyTH.

PaccMaTpuBaeTcss MHOrONpOXOJHAas CBapka IO/
ynpaBJeHUeM aJlalTUBHOW CHUCTEMBbI, INpUMeHse-
Mas JJs COe[JUHEHHUs TOJICTOCTEHHBIX KOHCTPYKILMH.
PaboTa cucTeMbl CTPOUTCS Ha MCIOJb30BaHUU TpeX-
MepHo# CT3, comeprkaleil MCTOYHUK CTPYKTYPUPOBaH-
Horo ocBellleHUs. [Ipouesiypa TpexnpoxoAHOH CBapKu
COJIepKUT C/leiyIoliye 3Tanbl.

1. Ilpoueaypa BKJ/0OYEHHUS CBAapOYHOIO Mpolecca
npeJ/iBapuTeJIbHO NMPUXBauyeHHBIX JeTajel, obecnedu-
Balolllasg NporpeB LIBa Ilepes HayaJoOM CBapKU Ha He
MPHUXBAa4Y€HHOM y4acTKe.

2. 3a mpoueAypoil BKJIIOYEHUs clelyeT KOpHeBOH
npoxo/. PelteHne o He06X04MMOCTH KOPHEBOT'O IPOXO-
Jla IpMHHUMaeT 3KCIlepTHast CUCTeMa.

3. CucreMa BBINOJIHSIET KOPHEBOM ILIOB, NOKa He
06HaApYKUT MeCTO MPUXBATKH, NOCJIe 4yero o6pabaTsl-
BaeTCsl y4acTOK MpUXBAaTOYHOro 1Ba. Mcnosb3oBaHue
crenyasbHON MNpouefypbl NPUXBAaTKU CYILeCTBEHHO
yJlydllaeT KayecTBO 1IBa. HempaBu/bHOE BBINIOJIHEHHE
MPUXBATOYHOIO LIBA MOXKET NPHUBECTH K 06pa30BaHHUIO
TpeLNH B MaTepHuaJsie. ABTOMaTHYeCKHe CHCTEMBI CBap-
KM 6e3 aflanTalluy HeCIOCOOHBbI YYHUTBIBATH YCJIOBUS
Ipoliecca, YTo NPpUBOJHUT K JepeKTaM CBapKH.

4. 3a KOpHEBBIM POXO/,0M BbINIOJIHSAETCS NpoOLeAay-
pa BTOPOTro Npoxo/a, KOTOPbIM NpeslIecTBYyeT NepBbli
BO3BpaT B Haya/IbHYH TOYKY LIBa. 3aTeM CHCTeMa B
aJlallTUBHOM peXHMe CJBUTaeT 3JIeKTPOJ, OTHOCUTE Ib-
HO LleHTpaJIbHOM JINHUY ILIBa.

5. 3aBepleHHe BTOPOT0 MPOXOJAA CJAYXHUT CHTHA-
JIOM KO BTOPOMY BO3BpPaTy B HayaJbHYI0 TOUYKY LIBA U
BBIIIOJIHEHUSI TPETHLETO IMPOX0JAa OTHOCUTEJBHO LEeH-
TpaJIbHOW JINHUY LIBA.

6. 32 TpeTbUM INPOXOJOM CJelyeT MpoLenypa BbI-
KJII0YEeHHUs], obecrieyrBalollas 3aloJHEeHHe KOHIEBOTO
Kparepa.

CucremMa MMeeT HepapxXUYecKyl CTPYKTYpy C pac-
npeseseHueM OQYHKIOUMHA 0[O MATH HepapXU4yeCKUM
ypoBHsM: 1 - ynpaBJjieHHe pa6oYuM OpraHoM poGoTa;
2 - ynpaBJieHHe QYHKIUSAMU-IPUMUTUBAMY; 3 - YIIpaB-
JIeHHe [IBI)KEHUSIMU N0 TPAaeKTOPHUSM 3aJaHHOU ¢op-
MbI; 4 - yIpaBJieHHe CBapOYHbIM MoJy/eM; 5 - ymnpas-
JleHue CUCTeMOH.

[IpocTble omepaunuy BBINOJHSIOTCA Ha HIKHEM
YPOBHE HepapxuyecKod CTpPyKTypbl. KoMaHIbI C10Xk-
HBIX 33/1a4 BBOJSITCS Ha BBICIIUX YPOBHSX HePapXUU U B
pe3y/bTaTe MOPOXKAAITCSA CUTHAJIBI YIIpaBieHUs pabo-
YUMU OpraHaMu po6oTa. Mepapxuyeckasi opraHusanus
CTPYKTYPbl CUCTEMBI 06ecleYrBaeT pasfeseHue Tpy-
Jla, YTO YIpoLlaeT pa3paboTKy annapaTHbIX CPEJCTB U
nporpaMMHoOro o6ecrnedeHusi. KoHCTpynpoBaHue Bcex
YPOBHEH HepapXUu CUCTEMBI IPOBOAUIIOCH C UCII0/Ib30-
BaHHEM METOZ0B CTPYKTYPHOT0 NPOrpaMMHUPOBaHHUS.

Ha kaxJoM ypoBHe yIpaBJIEHUs HCIOIb3yEeTCs
BXOJHass HHpOpMaLUs JJi BbI30Ba COOTBETCTBYIO-
IMX MOANPOTPaMM CJIEeAYIOIIero 60J1ee HU3KOro ypoB-
Hs yNpaBJieHUs], T.e. JJs obecrieyeHUs BETBJIEHHUS.
CrnepoBaTesbHO, [JI1 BBeZleHUs JOMOJHUTENbHON KO-
MaH/bl WJIM HCIOJb30BaHUS JAPYroro THIA JaTydKa
TpebyeTcsl BBeZleHUEe HOBOU nmoAnporpaMmel. [1-10] m
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Ob30P CUCTEMbI IAPKTPOHHUK

Eseenuili Badumosuu KY3HAKOB

IlepMmcKuill HAYUOHAIBHLLL UCCA008aMEAbCKUL NOAUMEXHUYECKUll yHU8epcumem

AnHomayus. IIpu exce200HOM npupocme 4ucaa as-
momob6uell Ha dopo2ax akmyaabHbLIM CMAHOBUMCSl 80-
npoc napkosku. B danHoli cmamee npedcmassieH 0630p
2/1eKMPOHHbBIX dAMYUKO8 — NAPKMPOHUKOS.

C cepenunbl 20 Beka HavyaJd NOSIBJISATHCS YCTPOU-
CTBa, oGJieryamlye npouecc napkoBku. [locreneHHO
OT Pa3HOTO PO/|a ONTUYECKUX CUCTEM (TEePUCKOTIOB U
0630PHBIX JINH3) TPOU3BOUTEJU EPEXOJAT HA IJIEK-
TPOHHbBIE YCTPOUCTBA, CIOCOGHbIE C JOCTATOYHON TOY-
HOCTbIO U3MEePSATh PACCTOSIHUS [0 NPENSTCTBUN U CO-
06LIUTh 3TY UHGOPMALUIO0 BOAUTEIIO.

[lapkoBouHas cucTeMa (Apyroe HAaMMeHOBAHUE — CH-
cTeMa IMOMOIY MPU NMapKOBKe, 06UXOAHOEe Ha3BaHHUE
- NApKTPOHUK) SIBJISIETCS BCIOMOTaTEeJbHOM CUCTEMOMN
AKTHBHOM 6€30MMaCHOCTH aBTOMOOWJISA, ob6Jieryarplei
MpoIecCc NapKOBKHU aBTOMO6UIIsA. Haubousibinast apdek-
TUBHOCTb OT IPUMEHEHHUS TaPKOBOYHOU CUCTEMbI pea-
JIN3YeTCsl TP JBWKEHUH aBTOMOOUJISI 33/THUM XO/I0M,
B TeMHO€e BpeMsl CyTOK, IIpU CUJIbHOH TOHHUPOBKE CTe-
KOJI, 3 TaKXKe B CTECHEHHBIX YCJI0BHUAX (MapKOBKa, ra-
pax u ap.).

OCHOBHBIM YCTPOWCTBOM MapKTPOHUKA SIBJISIET-
csl 9JIEKTPOHHBINA 6sioK. OH OTBe4yaeT 3a BCIO PaboOTy
W yIpaBJ/sieT paboTOM BCeX CHUCTEM MapKOBOYHOTO
ycTpoiicTBa. B 3ajjauy 3/ieKTpOHHOrO 6JI0Ka BXOJWUT
npeAynpex/ieHusl 0 BO3MOXXHOW HEUCIIPAaBHOCTH NapK-
TpoHMKa. EC/IM ciyduThbCd Takas CUTyalds, TO OH He-
3aMe/IJIMTEJbHO TOJACT COOTBETCTBYIOIUM CHUTHAJ
BozuTes0. CxeMa MapKTPOHUKA IpeJICTaBJeHa HA pU-
cyHke 1.

PucyHok 1 - CxeMa napKTpOHHKA C BOCEMbIO AaTYUKa-
MH M 3KPaHOM Ha KUAKHUX KpUcTa/u1ax: 1 — 3/IeKTPOHHBIN
6JI0K; 2 — JaT4YUKM; 3 — 3BYKOBOM CUTHaJT; 4 — 3KpaH.

3a o6HapyKeHueM NpensiTCTBUM caefdaT AaTdu-
kd. OHU yCTaHABJIMBAKOTCA Ha 3aJJHEM WUJIM NepesHeM
6aMIepe aBTOMOOWJIS U HPUHIMI UX PabOThl OCHO-
BaH Ha YJIbTPa3BYKOBBIX BOJIHAX. OHU MOCTOSIHHO U3-

JIYYaIOT BOJIHBI, U KOTZA B 30HY WX JIeWCTBUS NONAZeT
INOCTOPOHHUM IpeJMeT HWJU TNPEeNsTCTBHE, TO OHHU
HOJAIOT CUTHAJ Ha 3JIEKTPOHHBIN 6Jsi0K. TOT, B CBOIO
o4yepesb, PACCUMUTHIBas IO JJIMHE BOJHBI PaCCTOs-
HUe /0 NPEeNsSTCTBUSA, U COOBIIAeT 06 3TOM BOAUTEIIO.
B 3aBUCHMOCTH OT KOHCTPYKL[UH NapKTPOHHUKA, OH MO-
»KeT 06J1a/jlaTh pa3HbIM YUCJIOM JAaTYMKOB. X Kosnye-
CTBO MOXET COCTaBJISITh OT /IBYX JI0 BOCbMHU IITYK. TyT
BCe MpeJieIbHO MPOCTO, YeM GoJiblile KOJUYeCTBO JaT-
YHKOB, TeM 60JIblile TOYHOCTb NAaPKTPOHUKA.
[TapKTPOHUKHU C JByMsI AAaTYMKaMU (PUCYHOK 2) 06-
Hapy>XeHHsI NPENsATCTBUS SBJISIOTCS CAMbIMU JielleBbI-
MH, 2 3HAYUT, JOCTYIHBI JJIs1 JJIO60T0 aBTOIOGUTEJIS.
HepocTraTok Bcero JiMLIb OJUH - M3-32 MaJIOTO KOJIU-
4yecTBa JaTYHUKOB, MOTYT 00Pa30BbIBATbCS TaK Ha3bl-
BaeMble «MepTBbIe 30HbI». ITH JATYUKH MOTYT MPOCTO
He YBHUJeTb HEKOTOpPble NMpeJAMeThbl MajJOH TOJILIMHBI,
KOTOpble He HaXOZfATCS B 30HEe AeHCTBUS AATYHUKOB.
[IpuMep laHHOTO C/IyYasi HOKa3aH Ha PUCYHKe HIDKE.

PuHCyHOK 2 - [ITapKTPOHHUK C JBYMS JaTYUMKaAMH
[TapKTPOHUK C TpeMs WM 4YeTbIpbMs JaTYHKaMHU

SIBJIIETCS CaMbIM OINTHUMaJbHbIM IO COOTHOLIEHMIO
IleHa-KavyecTBo. [Ipy HaJUYUK YeThIpeX JATYUKOB 00-
Hapy»XeHUs NMPeNnsTCTBUS UCKJIIOYaeTcsl 00pa3oBaHUe
«MepTBOH 30HBI». KosnyecTBO AaTYMKOB B JAHHOM
cny4dae (TpU UM YeThIpe) 3aBUCHUT JIMIIb OT KOHCTPYK-
THUBHBIX 0COOEHHOCTEH aBTOMOGMJIS.

[Ipy ycTaHOBKe MapKTPOHUKA C LIECThIO JATYNKAMHU
OOHapy)KeHUsl MPEeNsITCTBUH, YEThIpe YCTAHABJIUBAIOT
Ha 3aJlHUH 6amnep aBTOMO6MUIIS, a /iBa IPYTUX - Ha me-
penHuil. B uTore, NapKTPOHUK OMO3HAET MPENSATCTBUS
He TOJIbKO €33/l aBTOMOGHJISI, HO U CIIEPEIH. A 3TO 03-
HavyaeT MeHbIIUU PUCK MOBPEJAUTD Balll aBTOMOOUIIb.
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Takke, HEKOTOpble THUIbI NAPKTPOHUKOB C Ile-
CTbIO  JlaTYMKAMM  O6JIaIal0T  IEepPeKJIIoYaTesIeM,
NpPU BKJIOYEHUH KOTOPOTO B HYXKHOE TIOJIOXKEHHUE,
aKTUBUPYETCS  CUCTeMa OGHApYXeHHsl  MpensiT-
CTBUM /U600 TOJIBKO CHepeau, JUOO TOJIbKO C3a/U.
[IpuMep Takoro NapKTPOHHKA MOKa3aH Ha PUCYHKe 3:

PucyHok 3 - [ITapKTPOHUK C IIeCThI0 JATYUKAMH

Y cucteMbl ¢ BOCbMbIO JJaTYMKaMU HNPUHLUI TOT Ke
CaMBblI#i, YTO ¥ Y CUCTEMBI C LIECTBIO JAaTYUKAMH, TOJb-
KO TYT 4YeThbIpe JaTyHMKa YCTAHABJMUBAIOTCH CIEPEsH.
[TapKTPOHHK C BOCbMbIO JaTUUKAMU SIBJISIETCS CaMbIM
JIOPOTUM, U B TO)XKe BpeMsl CaMbIM HaJleKHbIM B 0GHa-
py>keHuu mnpensATcTBUil. Ho ecTh HebGoJibiasg 0co6eH-

HOCTb. UTOOBI He OTBJIEKAThb BOJUTEJISA IPU JBUKEHUHU
BIlepe/i, NMapKOBOYHOE YCTPOMCTBO aKTHBU3WUPYeETCs
JIMILIb IPU HaXKaTUHW Ha NeJjajib TopMosa. [Ipy aToM oH
CO001jaeT 0 NPEeNsATCTBUU TOJIBKO IIPU ero o6Hapyxe-
HUU. ITO CAeJIaHO TOXe, YTOObI He OTBJIEKATh BOAUTE-
Jie1.
Takxe, cucTeMa mnocje He-
CKOJIbKHUX CeKyHJ, Tocje Ha-
yaja JBWXEHHWS CaMOCTOsI-
TeJbHO OTKJIOYaeTcAd. IJTOT
IPOMEXYTOK BpeMEHU MOXEeT
Bapbupyetcs ot 15 go 20 ce-
" KyHJl. HekoTopble mnapkTpo-
HUKHA C BOCBbMbIO JaTYMKaMHU
obJsafaroT crenyaabHbIM
BKJIIOYATEJIEM, KOTOpBIN
BKJIIOYAET CUCTEeMY OOHapy»xe-
HUSA NPeNnsaTCTBUM JIMUIb NpPU
HaXKaTUM BOJMTeJIel Ha coe-
IMaJbHYI0 KHOMKY. [1-3]

B HacTosillee BpeMs NMapKTPOHUK sIBJsIeTC He3a-
MEHUMBIM yCTPOUCTBOM COBPEMEHHOI'0 aBTOMOOHUJIA.
OH yMeHbLIaeT aBAapUHUHOCTb NPY NApKOBKe U Npoe3/e
Y3KHUX y4acTKOB Jlopord. [leficTBUs BoAguTe s IpHY Nap-
KOBKe C TaKMM YCTPOMCTBOM CBOAATCS JIMLIb K HaKa-
TUIO NeJla/IU. |
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N3JAHUE MOHOT'PA®UU (yueOHOro nocodusi, 6pomopbl, KHUI'H)

Ecnu Bel cobupaetech BBITYCTUTh MOHOTpad o, H3/1aTh yueOHOE oco0ue, TO Halle
M31arenbCTBO TOTOBO OKA3aTh MOJIHBINA CHEKTP YCIYT B JAHHOM HalpaBJICHUH

Yeiyru 1o myOauKauy Hay9HO-MeTOIMYECKOHN JINTEPATYPhI:
- opdorpaduueckas, CTUINCTUIESCKAsT KOPPEKTUPOBKA TEKCTA («BBIYUTKA» TEKCTA);

- pa3paboTKa U COITIaCOBAaHME C aBTOPOM MaKeTa 0OJI0XKKH;

- peructpanus Homepa ISBN, npucBoenue konoB YK, bbK;

- re4aTh MOHOTpa(uu Ha BRICOKOKAY€CTBEHHOM MoHUrpaduaeckoM odbopynoBannu (1udpoas
reyarsb);

- pacchUIKa 00s13aTeNbHBIX YK3EMIUISIPOB MOHOTpaduu;

- IOCTaBKa THPa)ka aBTOPY W/WIJIM PACCHIIKA [0 COTJIACOBAHHOMY CITHICKY.

AHaNOTUYHBIE YCIYTH OKa3bIBAIOTCS MO M3IAHUIO YUEOHBIX MTOCOOHIA, OPOIIIIOp, KHUT.

Bce pabotsl (6e3 yuera BpeMeHH TIOCTaBKH TUPaKa) OCYIICCTBISIOTCS B TeueHue 20
KaJICHJIapHBIX JHEM.

Cnpasku 1o tei. (347) 298-33-06, post@nauchoboz.ru.
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YBaxkaeMble ynTaTtesnu!

Ecnu Bac 3auHTepecoBasia kakasi-To nybJsimkanus, 6M3kas BaM no TemMe uccieoBaHus,

Y Bbl xoTesin 6bl MOOGLATHCSA C aBTOPOM CTAaThH, NIPOCUM 06pallaThCs B peJaKLMIo KypHaa,
Mbl 00513aTeJIbHO NepenpaBuM Balile coobiieHue aBTOpY.

Hamu nosiHble KOHTaKThl Bbl MOXKeTe HaUTH Ha calTe KypHaJsa B ceTu UHTepHeT no
azipecy www.naupers.ru Wu »xe o6paijaiiTecb K HaM 110 3J1IeKTPOHHOM [T0YTe post@naupers.ru

C ysadicenuem, pedakyus xcypHaaa “HayuHas nepcnekmusa’.

UspaTtenbcTtBO «MHPUHUTI Y.

CBU/eTE/IbCTBO 0 rocyAapcTBeHHOU peructpanuu [IM NedC 77-38591.
OTtnevaTtaHo B Tunorpaduu «I[IpuHrekc». Tupax 750 3k3.
llena cBoGoHAaS.



