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KOHOMWKA U YITPAB/IEHUE

CIIEH®PUKA ONEHKH BU3HECA

Aiizapa Opa3é6aiikvizel KYHAHBAH

Kazaxckutll gymaHumapHo-opuduyeckull yHugepcumem

AHHOmMayus. B cmamue paccmampusaromcst pasHle
Memodbul 0YeHKU 6U3Heca, npuMeHeHHble 0151 pacyema
CMouUMOCMuU Mpex pas3HblX KOMNAHUL U3 mpex pasHbIX
ompacseti 3kOHOMUKU. L]es1b10 daHHOT pabombl se/1sem-
cs1 onpedesieHue Mo2o, Kakoll U3 paccMompeHHblX Memo-
doe 6ydem Haubo1ee nodxodsAwWuUM 0151 KAKolU op2aHu3d-
Yuu, y4umoledst HACKOAbKO OHU NPUMEHUMbl HA PbIHKE
Kazaxcmaua u 015 daHHbix kKomnaHull. Pazpabomatbl
Modeau 045 Kaxcdoll komMnaHuu, 2de 6blau hposedeHbl
8ce Heob6xodumble pacdemsl.

Kawoueavwle cnoea: oyeHka 6usHeca, Mmemod 4ucmouix
akmugeos, memod OJUCKOHMUPOBAHUSI OEHeXCHbIX ho-
MoKo8, Memod pbIHOYHBIX MY/AbMUNAUKAMOPOS, CMOoU-
MOCMb KOMNAHUU.

OueHka GH3Heca MpeACTaBJsieT CO60U pacyeT CTo-
MMOCTH KOMIIAaHHWM Ha OMNpeJie/IeHHYI0 AaTy, C yYeTOM
BCeX BHELIHUX U BHYTPEHHUX GAaKTOPOB, BJUSAIOLINX HA
JlesITeJIbHOCTh KoMnaHuu. O1jeHKa 6M3Heca MPOBOJHUT-
s C pa3HBIMHU IeJIIMU: TIPU IJIaHaX MPOJaXKU GH3Heca,
AJIA TIpUBJIEYEHUA 3aliMOB MJIM HOBBIX HHBECTOPOB,
IpU pa3MelleHUH aKkIuid Ha GOHJO0BON OUpKe U T. [.
Bobiie ISII0T TpU OCHOBHBIX BH/1a ITO/IX0/A K OLleHKe 6U3-
Heca: AOXOJHBIH, 3aTPaTHBIA U CpaBHUTeJNbHBIN. [Ipu
3TOM, K&XK/bIW MOJX0J] UMEET OlNpeJieIeHHble METO/bI
OLleHKHU OM3Heca.

B naHHO#M pa6oTe 6bLIM BbIGpaHbl 3 KOMIIAHUU U3
pPa3HBIX OTpacJel, C pa3HbIMH XapaKTEPUCTUKAMU H
JAAaHHBIMH, TaKXXe ObLIU BbIGpaHbI TPpHU MeToda U3 Tpex
PasHBIX MOJXOA0B K OLeHKe [IJI1 TOTO, YTOOBI MpOBe-
CTHU AeTaJ’IbeIﬁ dHaJIU3 MPUMEHEeHHdA TOro U UHOTOo
METO/a [/ OLeHKH Ou3Heca. Takke HEMaJIOBaXKHBIM
dakTOpoOM fBJISIETCA TO, YTO KK O0M KOMMAaHUSA ObLIa
OLleHeHa TpeMsl PasHbIMU CIOCOGAMM, 3TO J1eJ1aJI0Ch
JUIS1 TOTO, YTO6bI MPOBECTH CKBO3HOW aHA/IU3 U OIpe-
JeJIUTD IJI KAaKOW KOMIIAaHUU, KaKoU cdeprl esdTeb-
HOCTH HauboJiee MOAXOAUT OAWH U3 METO/0B OLlEHKH
6u3Heca. /JaHHbIEe 0 OJYYEHHbIX pe3yJbTaTax 1o Mpu-
MEHEHHbIM MEeTO/JlaM OLEHKHU INPpUBEAEHbl B HUXKeCJe-

JyIolel TabsIue.

W3 maHHBIX TaGIHIBI BUAHO, YTO MO KAKAOMY METOAY
€CTb HauboJiblliee 3Ha4eHNe CTOUMOCTH MO OIpe/iesieH-
HOW OpraHu3alyHu.

Tak, crouMocTb AO «Kcesi» HauBBbICILIAs B CIy4yae, KOT-
Jla OHa paccYMTaHa Yepe3 MeTOo/, IMCKOHTHPOBAHHBIX I10-
TOKOB, 110 IBYM e JIpYyT'MM Cl10c06aM CTOUMOCTb MOYTH
naeHTHYHA. B nepByto odepesp, AO «Kces» cTabuIbHO
pa3BHBaOLIAsACT KOMIIAHHUsI, O YeM HaM TOBOPUT ITPOBe-
JIeHHBbIM aHajn3 (UHAHCOBOTO MOJIOKEHHUS KOMIIAHUM.
Bo BTOpY!O, KOMIIAaHUA ABIAETCA OAHUM U3 KPYNHEHIINX
WUI'POKOB Ha PbIHKe yCayr coToBoM cBA3M PK 1 3aHuMaeT
oo peiHKa B 50%. B TpeThlo, KOMIAHUSA SIBJSETCA Ka-
YeCTBEHHBIM IOCTABIIMKOM YCJIYT, OHUM U3 IEPBBIX, KTO
BHeZipua cucteMy 4G B PK. Takke, He CTOUT OCTaBJATh
6e3 BHUMaHUs TOT GaKT, YTO celvac KOMITaHUSI MHBECTH-
poBaJsiack B pacipenue 4G, mosydeHrue mpuobUIN KOTO-
po¥ HaMedaeTcs Ha OyAylve Mepuoja, HadyruHas ¢ 2017
roza. CiesioBaTeIbHO, KOMIIAHUS [JIAHUPYET YBEJIUYUTD
BBIPYYKY OT IpeAOCTaBJIEHHBIX YCJIYT, YTO HENOoCpes-
CTBEHHO YBEJMYMBAET CTOMMOCTb OYAYIIMUX J€HEXHBIX
MIOTOKOB, YeM U 06'bSICHSIETCS] HAUOOJIbIIIAst CTOUMOCTD I10
MeTOAY JMCKOHTUPOBAHUS IEHEXKHbBIX IIOTOKOB.

Tak Kak, KOMIIaHUSI 3aHUMAETCH JeSTeJTbHOCThIO B
cdepe ycnyr, sICHO, YTO aKTUBOB Y KOMIIAaHUM OyzeT He
6oJIbllle YeM JIeOUTOPCKON M KPeJUTOPCKOM 3370 KeH-
HOCTHM M0 OKa3aHHUIO YCJYT, B CJeACTBHE 4Yero, MOXHO
CZies1aTh BBIBOJI, YTO METOJ, YHUCThIX aKTUBOB JJI1 HEe He
COBCEM MOAXOAALIMM, OTYEro M pe3y/bTaT MeHbUIMHA B
CpaBHEHHH C METOZOM IMICKOHTHUPOBAHUS JIEHEXKHBIX I10-
TOKOB.

Ecsiv roBOpUTH O CPAaBHUTENBHOM METO/IE, TO 3/1eCh. B
MEPBYIO 04Yepe/ib YIUThIBAETCS Pa3BUTHE PbIHKA OTPACIH
Y, COOTBETCTBEHHO, /10J1s KOMIIAaHUH, 3aHHMaeMoOH JlaH-
HbIM pBIHOK. B TakoM ciydae, Tak kak AO «Kcesun» 3aHU-
MaeT 50% prIiHKa ycayr cBsi3u PK, a Ha pbIHKe JIeHCTBY-
eT ellle He GoJiee 2 KPYMHBIX UTPOKOB, MOXKHO C/leJIaTh
BBIBO/], YTO TOAXOASAIIEH KOMIIAaHWUH, KOTOpasi MOIJIa Obl

Ta6.una 1 - JlaHHbIE 10 IPOBEJEHHOM OLleHKe, MJTH. TeHTe

AO "Kcer" AO YCTB-KaMeHOI‘OII)'CKaH AO (I>01')'Te
nrunedabpuka BaHk
MeTo/ AUCKOHTHUPOBAHUS JJ€HEXHBIX 129831 12762 2280 252
MOTOKOB
MeTo/1 YMCThIX aKTHUBOB 115616 13983 1337 880
MeTo/, pbIHOYHBIX MYJIBTUILJINKATOPOB 115 492 12 313 2 660 642
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JKOHOMMKA U ynpaBs/ieHue

ObITh OpueHTHpOoM 151 AO «Kcesi» HeT, Tak Kak OHa caMma
ABJISIETCSl OPUEHTUPOM [JIs1 ApyTUX. B ciepcTBue aToro,
CTOMMOCTb KOMIIaHUH, PACCYUTAHHOM M0 METOY PbIHOY-
HBIX MyJIbTUIIJIMKaTOPOB, MOXKeT ObITb 3aHMKeHa.

Eciu paccMaTpuBaTh NOJyYeHHble pe3y/bTaTbl MO
komnaHnuu AO «YcTb-KameHoropckass nrunedpabpuka,
TO MbI BU/IUM, YTO HaUbOJIbILIAs CTOUMOCTD MOJIyYU/Iach
10 METO/Y YMCTBIX aKTUBOB, a 110 JIByM JIpyTUM MeTo/aM,
CTOMMOCTb ITOYTH oAiHaKoBas1. AO «YcTb-KameHoropckas
ntuniedabpuka» - KpynHeiiiee B KasaxcrtaHe npeanpu-
ATHe 0 MPOU3BOACTBY Msica nTulbl. Co3gaHHas B 1976
rogy ntunedabpuka BoT yxe 40 JieT obecrieyuBaeT Mo-
TpebuTesiel MUPOKON JTMHENKON BbICOKOKAueCTBEHHBIX
MPOAYKTOB. [l0J1s1 KOMIIAaHUU Ha PbIHKE COCTaBJIsIeT 6oJlee
28 nponeHToB. CerofHsa Ycrb-KameHoropckas nrueda-
OpyKa - 3TO MPOU3BO/CTBO C 3aKOHUEHHBIM TEXHOJIOTHYE-
CKHM LJMKJIOM — BbIPALMBAaHUS POAUTENBCKOIO CTa/a [0
yNaKOBKH [OTOBOTO NMpoAyKTa. Takol MoAxo/ M03BoJIseT
OCYILIeCTBJIATh KOHTPOJIb BCEro Mpolecca U J0OUTbHCS
CTabUJIBHOCTH KayecTBa — OCHOBHOIO ¢akTopa J0Bepus
notpe6uTesieil. /lesass OCHOBHYI0 CTaBKy Ha pa3BHUTHE,
NpeANpUsATHe LIMPOKO NPHUMEHSeT Iepe/loBble TEXHO-
JIOTHH, UHBECTUPYET CPEeJICTBA B CTPOUTEIBCTBO HOBBIX
MIPOM3BO/ICTBEHHBIX 1I€XOB, OCHAIAeT U MOJIepPHU3UPYET
obopysoBaHUe. YUUTbIBas JaHHble QaKTbl, MOXKHO CKa-
3aTh, YTO Y KOMIIAaHUHM BbICOKUH YPOBEHD J10JITOCPOYHbIX
aKTUBOB, U He3HAYMTeJbHbIE JJ0JIOCPOYHbIE 00513aTe/Ib-
CTBa, YTO NOATBEPXKAAET GaKT TOTO, YTO HAUBBICILIAS CTO-
HMMOCTb KOMIIaHMH 10 METO/Y YUCThIX aKTUBOB 060CHOBA-
Ha.

Tak, roBopsi 0 pacyeT OLleHKM KOMIIaHUM IO MeTOAYy
JMCKOHTUPOBAHUS [IEHEKHBIX I0TOKOB CTOUT OTMETHUTh
$aKT, 4TO Y KOMINAaHUM B TE€YEHWU aHaJM3UPYyeMoro Ie-
proZa 6bLI Caj YUCTON MPUOBLIN, YTO MOXKET ObITh 00-
YCJIOBJIEHO BJIOXKEHUEM [IeHEXHbIX CPE/ICTB B OCHOBHbIE
CpeJICTBA U CTPOUTEJILCTBO U NOTalleHHs 10TOCPOYHbIX
06s13aTesnbCTB. Cef0oBaTeNbHO, NMPHU NOCTPOEHHUH MHpo-
rHO3a JIeHeXHbIX IOTOKOB, POCT CTPOMJICS C YYETOM CO-
KpallleHHOM NpUObLIY B IPe/bIAYIIHeE TO/ibl, B C/Ie/ICTBUE
Yero, CTOUMOCTb, pacCYMTaHHas 10 JaHHOMY MeTOzLy, [o-
JIydus1ach MeHblilell B CpaBHEHUU C METOJ,0M YHCThIX aK-

THBOB.
W TpeTuil MeToO[, 10 KOTOPOMY TaKKe ObLIa OLleHEeHa
KOMIIaHUS — METO/|, PbIHOYHBIX MYJIBTUIIJIMKATOPOB, IpH
KOTOpPOM eCTb TaK{e e HeJOCTaTK{, KaK U B CJIy4ae C
AO «Kces», Tak Kak 60siee KPYTHbBIX UTPOKOB Ha PbIHKE
HEeT, a 10 KOMIIAaHWUSAM U3 JJaHHOM oTpaciu nHbopManus B
o61eM JocTyre oTcyTcTByeT. CiiefjoBaTesIbHO, IPU pac-
yeTe, 6pasicb HeopUIMaIbHble JJAHHbIE U3 UHTEPHETA,
KOTOpbIe HE MOTYT ObIThb IOJIHOCTBIO JJOCTOBEPHBIMH, B
pe3yJibTaTe 4ero, pacCiMTaHHas CTOMMOCTb KOMIIAHUH I10
JIAaHHOMY METO/Iy 1 OKa3a/lacb HIKE, YeM JIpyTHe.

TpeTbst koMnanus AO «Popre baHk» Takxe Gblyia Mo~
Bep)KeHa OlieHKe TpeMs MeTOJaMH, B JlaHHOM CJIyyae,
HaWBBICIIMI pe3y/bTaT I0Ka3aJl MeTO/, PbIHOYHBIX MYJlb-
TUIJIMKATOpOB. [Ipy 3TOM, MeToj JAMCKOHTHPOBAHHBIX
JIeHeXHbIX MOTOKOB, TI0Ka3aJ CTOUMOCTb C pa3HUIEH B
17%, a MeTO/1 YUCTBIX aKTHBOB 1 BOBCE B 2 pa3a MEHbLIYIO
croumocTb. AO «ForteBank» pacnosiaraet pa3BeTBJieH-
HOM UIMaJbHOM CeThl0, KOTOpas HacuuTbiBaeT 19
¢dununanoB u okosio 150 otaenenuit. OfHaKO NpU BceM
3TOM, CTOMMOCTb KOMIIAaHUH, PACCYUTAHHOH 110 METO/Y
YUCTBIX aKTUBOB OKa3aJlacb HaUMeHblIel, TaK KaK KOM-
NaHWs 3aHUMAETCsl NpeJ0CTaBJIeHUEeM YCIyT.

Ecav roBOpUTB 0 MeTO/ie AUCKOHTUPOBAHUS JIeHEeX-
HBIX IIOTOKOB, TO CTOUT OTMETUTD, YTO OLleHKA B JlaH-
HOM CJIy4yae He HauBbICLIAsl, TaK KaK YUCTast NPUOBLIb B
aHaJIM3MpPYeMOM IepHo/ie Obljia HEBBICOKUN, KOMITAaHUS
Ha JlaHHbIA MOMEHT HaXOJIUTCS Ha CTaJ[UM CTAHOBJIe-
HUS U Pa3BUTHS.

MeTos pPBIHOYHBIX MYJIBTHUIINKATOPOB MOKa3asl
HaMWBBICIIYI0 CTOMMOCTb TaK, Kak Ko3ppuiueHTb
OBLIM PACCYMTAHBI [0 y>Ke Pa3BUTHIM OaHKaM, OCYILeCT-
BJISIFOLIIMM CBOM YCJIYTH B 6AaHKOBCKOU cdepe B TeUeHUHU
MHOT'UX JIeT. TakKe CTOUT y4ecTb TOT GaKT, 4TO 6aHKOB-
ckuii cextop PK siBsisieTcsl oueHb pa3BUTON OTPAC/IbIO B
KasaxctaHe, 1 0o4HUM M3 caMbIX pa3BUThIX B CHI.

TakuMm o06pa3oM, HpoBeJisd JaHHOE HCCJe/l0BaHUe
MO>KHO BbIJI€JINTh CUJIbHBIE U C1abble CTOPOHBI KaXK/[0-
ro U3 MEeTO/I0B, UCN0JIb30BAHHBIX JIJII pacyeTa CTOMMO-
CTH BbIGpPAHHBIX KOMIAHUU. /laHHbIEe MpeJCTaB/eHbl B
TabJIMIEe HHXKeE.

Ta6mna 2 - AHa/IM3 MCI0JIb30BAHHBIX METOA0B OLIeHKH GM3Heca

MeTogz, IIpeumymecrsa
YuutbiBaeT HMHBECTHUIIMOHHbIE
MeTO[[ OXXHAAaHHUA U DKOHOMHYECKOe BbITO/ bl
AUCKOHTHUPOBaHUA npeanpuaTuvd. [To3BossteT OLEHUTb

JAEHEeXHbIX IOTOKOB

OyayLMe 10X0Abl IPeANPUITHUS C
Y4eTOM €ro J1esiTeJIbHOCTH.

HepocraTku

B ocHOBe — NMpPOrHO3WpPOBaHUE, A He UeTKHE PAKTHI.

B03MOXKHBI OILIMO6KY B pacyeTe CTaBKH JUCKOHTA U3-

3a HEMOJIHOThI JAHHbIX U OTCYTCTBUS CTA6UIbHOCTU
B 9KOHOMHUKE.

MeTO,C[ YHUCTBIX aKTUBOB

HauboJsiee HafieKHBIN METOZ, TPU
OlleHKe KOMIIaHWH, 3aHUMaloHecs
MPOU3BO/JCTBOM U UMEIOIIUM Ha
GasaHCe MPeANPUATHS 60JIBIIYIO
CTOMMOCTD JI0JITOCPOYHBIX aKTUBOB.

HpI/I pacdyeTax He IPUHUMAKT BO BHUMaHUE
MEepCreKTHUBbI PA3BUTHUA IPEANIPUATHUA. MeTO,CLbI
3aTPATHOrO MoAxoJa CJI0XHbBI AJid IPUMEHEHHA Ha
IpaKTHUKE.

MeTO,C[ PBIHOYHBIX
MYJIbTUIIJINKATOPOB

[IprMeHMM TOJIBKO [J1s1 KOMIIAHUH
M3 Pa3BUTBIX OTpaciel 3KOHOMUKHU.
[TokasbIBaeT BeJIMUMHY CIpoca U
npe//I0XKeHUsI Ha KOHKPETHBIM 00 beKT
C y4eTOM PBIHOYHOM CUTYaLUH.

PacyeT Npou3BOAUTCS B CPABHEHUH C IPYTUMHU
npeAnpUATHIMH, KOTOPbIE HMEIOT CBOIO
cnenuuky. [loTeHIMaN NpeANpUATHS He
y4uTbIBaeTcs. PacueTsl ¢ 60JIBIINM KOJMYECTBOM
KOPpPeKTHPOBOK. MeTozbl 3¢ HeKTHUBHBI TOJIBKO IPU
HaJIMYMHU O6GIINPHON pUHAHCOBOU HHOpMaLUHU IO
KOHKPETHOMY HPEANPUSATHIO U €r0 aHAJIOTaM.
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JKOHOMMKA U yrnpaB/aeHue

TeopHH [JIACUT, YTO HE3aBUCHMMO OT TOTrO, KaKoH
nmoaxon, BbI6paH B Ka4yeCTBe OCHOBHOTI'O, pe3yJibTaT — a
HMEHHO CTOUMOCTb OM3Heca — AO0JI2KEH OBbITh OJlMHa-
KoB. Ha MPpaKTHKe TaKoe eABa JIK BO3MOXHO. PriHOK
AaJIeK OT U eaJIbHbIX MO,Z[BJIeP‘I, KOHKypeHIIMd HeCOBep-
IIeHHa, a KOJIMYECTBO [0Ka3aTeJeld B OCHOBE d)OpMYJI
CJIMIIKOM BE€JIMKO. HOI—)TOMy pa3Hble MMoAXO0Abl, CKOpee

BCETro, MOKaXKyT pa3Hble pe3yJIbTaThl. -B1)161/1paTb HYKHO
TOT, KOTOPBIM B 6OJIbILIEN CTENMEeHU MOAXOAUT K Xapak-
TEPUCTUKAM KOHKpeTHOro 6usHeca. CyiefloBaTesbHO,
MOXHO CZIeJIaTh BBIBOJ, YTO CTOMMOCTb KOMIIAHUU MO-
JKeT ObITb BEJIMYMHON NepeMeHHOM, HalpsIMyl0 3aBU-
cAled OT BHEIIHUX PAaKTOPOB. W
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JKOHOMMKA U ynpaB/aeHue

INOKA3ATEJIM ECTECTBEHHOI'O U MEXAHHUYECKOI'O ABUKEHUA
HACEJIEHUA B POCCHUU 3A 2015-2016 I'T.

Croeméuka PawiudosHa XA3HIIOBA

Bawkupckuii eocydapcmeeHHblll yHUBepcumem

HayuHblil pykogodumens: Banrenmuna Avamoaveena /IOBAHOBA

KaHdudam 3KOHOMU4eCcKUXx HaykK, 00yeHm

Bawkupckuii ecocydapcmeeHHblll yHUBepcumem

Poccust - rocynapcTBo, pacnosioxeHHoe B BocTouHoi
EBpone u CeBepHOU A3uu c Tepputopued 6osee 17
MJsH.KB.KM. C pacnagom CCCP mpumepHO JBe TpeTHu
TeppuTOopun Poccuu cTasiy COCTaBJATHL 30HBI CEBEPA,
YTO MOJIOKUTEJNbHO OTPA3UJIOCh B X035IUCTBEHHOH Jiesl-
TEJIbHOCTH, TaK KaK CeBepHasi 30Ha 06/1a/jaeT 6OJIbIINM
KOJINYEeCTBOM II0JIE3HBIX HCKOMaeMbIX. KoHeuHO ke,
B TakKoW GOJIBIIOW CTpaHe MpobseMa PeryaupoBaHUSA
YHCJIEHHOCTH HaceJIeHUs SIBJISIETCS OJJHOU U3 BAKHBIX
[2]. UMeHHO TakMe moKasaTeJUd KaK NMPOJOJIKUTENb-
HOCTb KM3HU U YPOBEHb CMEPTHOCTH HaceJIeHUs, JleT-
CKasl pOXKJAeMOCTb, MJIaJleHuecKass CMEPTHOCTb OTpa-
»KAIOT COCTOsIHUe rocyzapcrBa. B Poccuu, Hens6exHo
COXpaHSIIOTCA Te e JAeMorpadpuyeckue TeHJIEHIUY,
YTO OT/IMYAJM ee HENOCPEJCTBEHHOTO0 HCTOPUYECKO-
ro npegumecrtBeHHuka CCCP. 3a ocHOBY uccie0BaHUsA
Bo3bMeM 2016 rog.

B aToil paboTe mpocyie UM OCHOBHblE M3MEHEHWUS
MoKa3aTeJiell eCTECTBEHHOT'0 U MEXaHUUECKOTO JIBUKe-
HU$ HaCeJIEHHUS C IIOMOIIbI0 CTATUCTUYECKUX PACUYeTOB.

K =Yucno popuBunxcs / CpeAHsis Y4UCIEHHOCTD Ha-
cesieHus = 1455283 / 146396063 = 9.94%o0

TakuM o6pasom, Ha 1000 4esr0BeK HaceJIeHUs TPHU-
XoAuTCsA B cpefHeM 9.94 poX/JeHHBbIX B Te4eHHe roja
IeTeun.

Jlns cpaBHeHus ¢ npeabiaymumM 2015 rogom, paccuu-
TaeM 001NN KO3)PUIIMEHT POXKAAEMOCTH B MPOIITIOM
rogy. /I 3TOro cHavyasia y3HaeM CpeJHIOI YMCJIeH-
HOCTb HacesieHus 3a 2015 roz:

Y = (Yu.r+Yk.r) / 2 = (146300000 + 146500000) / 2
= 146400000 yen

U B utore o6mui koadpdunument B 2015 roay cocra-
BUJT:

Kp = Yucno pogusmuxcs / CpeJHss YMCIEHHOCTD
HaceseHus = 1942683 / 14646400000 = 13.27%o0

TakuM o6pasom, Ha 1000 4esr0BeK HaceJieHUs TPHU-
XoAUTCA B cpefiHeM 13.27 poxkJIeHHbIX B TeUeHHUe roja
IeTeun.

JTO TeH/eHIMs TOBOPUT HaM 00 U3MeHEHHH K03d-
dunmreHTa poXKJaeMOCTH B CPAaBHEHUH C IPEJbIAYLIIUM

Ta6una 1 - [lokasaTe U eCTeCTBEHHOr0 U MEXaHUYECKOro JBHKeHus HacesieHus Poccuu 3a 2016 rop, (ueut) [1]

Ipu6sLI0 HA
MOCTOsIHHOE
»KUTEJIbCTBO

Yuciao
yMepIux

Yuco po-

Toabl
AUBIIMXCS

2016 1455283 1908541 4734523

Y6510 B Apy-
rye HaceJieH-
Hble MYHKTBI

4489139

YucieHHOCTh
HaceJIeHUs Ha
HavaJio roga

KosunuyectBo
PacTopruyThIX
3a ros 6pakoB

KosnunuecTBo 3a-
K/IIOYUBIIMX 32
roj 6paKkoB

1161068 611646 146500000

Jluig Hayas1a paccuMTaeM okKas3aTeJsl eCTECTBEHHOTO
JIBMXKEHU S HAacesIeHUs.

Hacenenue Poccuu 61arozjapsi 06'beIJUHEHUIO C TEP-
putopueit Kpeima B 2014 roay npeBbicuyo 146 MJIH
yeJioBeK, a B 2016 roay y»xe 6b1710 paBHO 146,5 MJH. ye-
JIoBeK. PaccynTaeM 4MCIEHHOCTb HaceJleHUsl Ha KOHel]
2016 roza:

Y _ =146500000 + 1455283 - 1908541 + 4734523 -
4489139 = 146292126 yes.

CpenHsisl e YUCJEHHOCTh HaceJeHHUs 3a IO/, MOXKHO
BBIBECTH C ITOMOILbIO IPYroil GopMyJIbL:

Y=Y, +4 ) /2= (146500000 + 146292126) / 2 =
146396063 yeu.

PaccuuTaeM o6IIUA KO3POUIMEHT POXKAAEMOCTH B
2016 roay:

rogoM. Tak, 4Mc/I0 HOBOPOXK/IeHHBbIX B PoccMU yMeHb-
munoch Ha 1,33% 1o cpaBHEHMUIO € MTPOILJIBIM TOZ0M.

B nemorpaduu Poccun HayMHAeT NposBJAATHCS He-
n36exHast TEHJIeHIUs NepesioMa B CTOPOHY crnaja ab-
COJIIOTHOM POXKJAEMOCTH, BbI3BaHHAasi COKpallleHHuEM
YHCJIEHHOCTH MOJIOJIOTO HaceJIeHHUs.

PaccuuTaeM Tenepsb 0611He K03 PUIMEHTHI ITOKa3a-
Tesel 3a 2016 1 2015 roapl.

CpaBHuB, nokasaTtesu 2016 u 2015 roga Mbl MoXKeM
NpPOAHAJM3UPOBATh M3MEHEHMs, MPOU3OIIeAlIne 3a
rof. [IponieHT yMepuiux JitoZied He3HAYUTENbHO COKpa-
TuJicsa B 2016 roay (Bcero stumb Ha 0.02%). C 2015 roga
K03 PUIMEeHT ecTECTBEHHOTO NMPUPOCTA UMEET OTPHU-
aTeJbHY0 JUMHAMUKY U yBeanduics ¢ 0.2 go -3.1 npo-
MuJie. Yucio poauBIIMXCS 3a rof B pacyeTe Ha 1000
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Ta6suna 2 - 06mue ko3pdpunueHTh! JemMorpadpruyeckux nNokKasartesiein 3a 201512016 rojbl B Poccun [1]

o o 06 M Ko-
06w O6uwuni Koaddu- s¢pduneHT
K03}- K03} Pu- SRt Koa¢ppunu- Koapou- e Koa¢ppu- Kos¢ppu-
dunenT npeHrT ecre- eHT Gpay- IMEeHT OUEeHT LIUEHT BbI-
»KM3HEH- CKOTO npwu-
CMEPTHO- CTBEHHOIO HOCTH pa3BoAoB NPUGBITUSA ObITHS
HOCTH pocra Hace-
cTH NPUPOCTA
JIeHus
2016 13.04 -3.1 76.25 7.9 4.2 1.68 32.34 30.66
2015 13.06 0.2 101.59 8.4 4.7 2.05 31.84 29.79

yeJIOBEK HacesleHUs1 B Poccuu uMes oTpuLaTe/bHYIO
TeHJEHIIUIO U COKpaTuJicsa Ha 25.34 %. ExxerogHoe Ko-
JnyecTBO 6pakoB B 2016 roay ymeHbluaoch Ha 0.5 %.
[IporeHT pa3Bo/[0B YMeHbIIWJICA TaK e Ha 0.5%0. Ha
KaXK/1y!0 ThICAYY OCTOSIHHOI'O Hace/leHUsl IPUXOAUTCS
B TeyeHHe roja 1.68 desioBeka NpUPOCTa HaceJeHUS
B pe3yJibTaTe MUTPALlMOHHOTO JABMXKEHUS, YTO 3HAYU-
TeJIbHO MeHbllle B CPAaBHEHUU C MpPeJbIAYILIMM To/loM
Ha 0.37%. B 2016 rony Ha KaXAyl TbICAYY 4eJIOBEK,
npuxoauTcs 32.34 npubBIBLIMX B TeUeHHe rojia Ha I0-

CTOSIHHOE KU TEeJIbCTBO, YTO NpeBbllaeT Ha 1.5 % 2015
rofa. Ho B Toxke BpeMsi Ha KaXJYI0 TbICSA4Y YeJIOBEK,
npuxogutcs 30.66 BBIOBIBIIMX B TeYEHUE T'OJla B ApY-
ryve peruoHbl Ha MOCTOSTHHOE KUTENbCTBO, UTO TaK Ke
npeBbimaeT Ha 0.87% 2015 roga.

TakuM 06pa3oM, Mbl IPOAHATU3UPOBATIH OCHOBHbIE
neMorpaduyeckue mokasaresau crpasbl 3a 2015-2916
IT. 3TOT aHAJIU3 MO3BOJISET CAEIATh BBIBOJ O TOM, YTO
neMorpaduyeckass CUTyallusi B CTpaHe SBJISETCH [[0-
CTATOYHO CTAOUJILHOU. B

Bu6auozpaguueckuil cnucok

1. ®edepanvHasi cayxc6a 2ocydapcmeeHHOl cmamucmuku: hopmasi [aekmpoHHbiil pecypc]. — Pesicum docmyna: http://www.gks.
ru/. /lama o6pawjenus:27.03.2017.

2. CeobodHas sHYyuksaonedusi: nopman [InekmpoHHblil pecypc]. - Pexcum docmyna:
o6pawenus:28.03.2017.

http://ruwikipedia.org. /[lama
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JKOHOMMKA U ynpaBs/ieHue

OCOBEHHOCTH JIOTUCTHYECKHUX MPOIIECCOB TOPTOBO-3AKYIIOYHOM
OPTAHU3ALIUN

Koncmanmun Andpeesuy r0OJIYGEHKO

TocydapcmeeHHblll yHUBepcumem ynpasaeHust

Ha cerogHsiIHUH JAeHb, pO3HUYHAsA TOProOBJA J0-
CTHUIJIA BBICOKMX MacIITaGoB M OKa3blBaeT HENOoCpen-
CTBEHHOE BJIMSIHME HA YPOBEHb W KauyeCTBO >KU3HU
HaceJIeHUsl CTPaHbl. B CBs3M ¢ BBICOKMM YPOBHEM KOH-
KypeHILIUH, TOPTrOBble NPeANPUATHSA JO/HKHBI CTApaThCs
OpraHHU30BaThb CBOIO AesTeJbHOCTb KaK MOXKHO GoJiee
3¢ deKTUBHO, A/ JOCTHXKEHUS KOHKYPEHTHBIX Ipe-
UMYILIECTB U COKpallleHUsl u3zepxeK. IMeHHO rpaMoT-
Hasl OpraHu3anusl JIOTUCTUYECKOH CHUCTEMBbI J0JIKHA
IIOMOYb TOPrOBOMY HPEANPHUSTHIO B PellIeHUH BbIlle-
Ha3BaHHbIX 33/1a4.

B ToproBoii opraHu3anyy JOrUCTHYECKHUE ITPOLLECChHI
Ipe/CTaB/IAIT CO60H B3aMMO3aBUCHMYIO U CBSI3aHHYIO
cUCTeMy, KOoTopasi o0'beJJUHSAET MoJ co60d HpoLecchl
CBsI3aHHBIE C 3aKyNKaMHU, pacupezeseHue, OpraHUu3anu-
el XpaHeHHs], TPAHCIIOPTUPOBOK U NIJITAHUPOBAaHUS Jiesi-
TEeJbHOCTH KOMIIAHUH.

B cBoell [esTeNbHOCTH TOPrOBBIM KONAHUAM He-
06X0MMO YZAeNsTb 0c060e BHUMaHHE OpraHu3aluu
JIOTUCTUYECKOH CHUCTEMBI, YTOObl I'PaMOTHO OPraHHU30-
BaThb NPOLECC TOPrOBJIY, BKJIIOYAsk BCe €0 3Talbl, C MU-
HUMaJIbHBIMU 3aTpaTaMH, YTO MO3BOJIUT 3HAYUTEJBHO
HOBBICUTb 3QPEKTUBHOCTD [eATEJbHOCTH BCell opra-
HU3anuu. [J1aBHOH 11eJIbl0 JIOTHCTUYECKOTO CepBHUCa Ha
TOProBOM MNpPEeANPUSITUM JOJ/DKHA CTaTh UMEHHO B3a-
MMHasl MHTerpaLys U oG'beJHHEHUE BCEX NMPOLECCOB B
eJJUHYIO CUCTEMY.

Jloructuka Ha TOProBoM MpeAIpUsATHH JoJKHA 06e-
CMeyrBaTb OPraHU30BaHHOE JBIKEHHE BCEX MOTOKOB:
MaTepUaNbHOr0, CEPBUCHOro, GHUHAHCOBOTO, MHGOP-
MaLMOHHOTO U KaJpoBOro. BHepeHUe JIOTUCTUYECKON
CUCTEMBl Ha MNpeJNpUATHH 00ecleyuT IMOBbILIEHUE
3¢ eKTUBHOCTU BCel JieATeJbHOCTH KOMIIAHUM, POCT
INPUOBLIM OT MPOAAXK U COKpaLleHHe U3JEPKEK 3a CUET
MHTerpanuy Bcex NpPoLeccoB U PeCypcoB B eJUHYIO CU-
creMy. OpraHusanus JOTHCTUYECKOH CUCTEMbI Ha TOP-
rOBOM INpeANpUATHU IOMOraeT KOMIAHUM J[OCTHUYb
9KOHOMMH H3JeP’KeK CBS3aHHBIX C 3aKyIOYHOH Jesl-
TEeJIbHOCTBIO, CO COBITOBOW J[esITeJbHOCTb, C OpraHu-
3anueld TPAHCHOPTUPOBOK M XpaHEHHUs NMPOAYKLMH Ha
CKJIaje.

Jloructuyeckasi cucTeMa peuaeT 60J/blIoe Koauye-
CTBO CTpaTervyeckyd BaXKHBIX 3aJja4, CTOSIUX INepes
npeANnpUsTHEM:

- IVITaHUPOBaHUe J1eSITebHOCTY;

- BbIGOP NMOCTABLIUKOB;

- opraHu3alys 3aKyNoYHO! AesiTeJbHOCTH;

- ompejeJieHHe MeCTa PAClOJIOKEeHUS CKJIAJCKUX
MOLIHOCTEH KOMIaHHUY;

- COKpallleH1e 00 béMa U BpeMeHH XpaHeHHUs TPOJYK-
[IMY Ha CKJIaJle KOMIIAHUY;

- onpejie/ieHHe BUJIa TPAHCIOPTa U croco6a TpaHc-
HOPTUPOBKU NPOLYKLHY;

- OpraHU3anMs U KOHTPOJIb Pa3rpy304yHO-NIOTPy304-
HbIX paboT;

- OpraHMsanys U KOHTPOJIb Mpoliecca CKIaJupoBa-
HUS;

- IOBbILIEHHE YPOBHS CEpBHUCA KOMIIAHUH.

JlorucTuka Ha TOProBOM MpPEANPUSATUH [JOKHA
rpaMOTHO OPTaHU30BaTh NPOLECC JLOBeLEeHUs IPOAYK-
IIUM [10 IOTPeOUTEIS B HY>KHOM KOJIMYECTBE, HY>KHOTO
KayecTBa, B HY)KHOe MECTO, B HY)KHOe BpeMsl C MHUHU-
MaJIbHBIMH 3aTpaTaMu. TakKe JIOTUCTHKA JOJDKHA 06e-
CIEYUTb TOPrOBOMY MNPEJIPUSATHIO OPraHU3aALUI0 U
ynpaBJeHHe MPoLeccaMy 3aKyNoK, TPAHCIIOPTHPOBKY,
XpaHeHUs U CObITA.

Y KaxJoro nojpasjiesieHusl eCTb psiJi BaXKHBIX JJIs
NpeAnpUsTUS JOTUCTUYeCKUX QyHkuui: 1) OTaen 3a-
KyIIOK — COCTaBJIEHHE IJIaHA 3aKYNOK HAa OCHOBE IJIaHa
NpoJla’X KOMIIaHMH; pa3paboTKa CTpaTEruu neperoBo-
POB C OCTABILUKAMU; ONpeJie/ieHHe KpUTepUeB BbIGO-
pa NMOCTaBLIMKOB NMPOJYKIMH; OpraHU3alus 3aKyIlok,
BbIGOp ONTHMAJIbHBIX YCJIOBUH U TApaMeTPOB 3aKyNo4-
HOU esiTeNIbHOCTH; 3aK/II0UEHMe JOrOBOPOB C MOCTaB-
IIMKAaMH{; OpraHM3alys TPAaHCIOPTHPOBKHU 3aKyIJIEH-
HOM NpOAyKUMY; paboTa ¢ UCXOAALIUMU NPETEeH3UAMU
K [I0CTaBLIMKaM; OTIpe/ieJIeHre 9KOHOMUYEeCKOU adpdek-
TUBHOCTH 3aKyIOYHOH JieATebHOCTH KOMIIAHUH.

2) OThen pacnpejesieHUs - OIpefeseHHe KOHb-
IOHKTYpbI pPbIHKA COBbITA NPOAYKLMWM; aHAJM3 MapKe-
TUHTOBBIX MCCJIeJJOBAHUM; NOUCK MOTEHLUANbHBIX I10-
TpebuTesell NPOAYKLMH; ONpejie/ieHHe ONTHUMAaJIbHbIX
YCJOBUH TPAHCIOPTUPOBKU INPOAYKLHUU KOHEYHOMY
NOTpPe6UTEI0; OPTaHU3ALMS JOTUCTUYECKOT0 cepBUca
JUIsl KJIMEHTOB KOMIIAHHWU; paboTa ¢ BXOASAIMMU Ipe-
TEH3UsIMU OT KJIMEHTOB; KOHTPOJIb CBOEBPEMEHHOI0
JlOBeJleHUs IeHEeXKHBIX CPeJICTB OT IOKYyIaTess K NpeJ-
NPUATHIO; ONpesiesieHue 9KOHOMUYECKOH 3 HEeKTUBHO-
CTU OT COBITOBOM J1eSITEJIbHOCTH.

3) Cksiaz - opraHusalys NpUeMKHU OT MOCTABLIMKOB
U OTTPY3KU KOHEYHOMY IOKyNaTes 0 MNPOLYKLHUU CO
CKJIaJ|a; OpraHM3alys NPaBUJIbHOIO U 3G PeKTUBHOTO
XpaHeHUsl NMPOAYKLHU; KOHTPOJb U 06OCHOBAHHOCTD
HaJIM4YMs 3aNacoB NMPOAYKLHMHU Ha CKJaje; NOArOTOBKA
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HNPOJYKLMU K OTTPY3Ke.
4) TpaHcnopTHbIM oTAen - OpraHusauuss U KOH-
TPOJIb CBOEBPEMEHHOW JOCTaBKU NPOAYKLMH; paspa-
60TKa MaplIpyTOB TPaHCIOPTUPOBKH; OINpesieseHre
NOTPEOGHOCTH B TPAHCIOPTe; MPUHSATHE pelleHHe O
BbIGOpE MOCPEJHHUKOB, OCYILECTBJISIOIINX JOCTaBKY;
olpe/ies/ieHHe KayeCTBEHHbIX U KOJIMYeCTBEHHbIX Napa-
MeTpPOB TPaHCHOPTHUPOBKH; BbIOOP BHUJA TPAaHCHOPTH-
POBKU; 060CHOBaHHE 3KOHOMUYECKON 3G PEKTUBHOCTU
TPaHCIOPTUPOBOK TE€M MJIM UHBIM CIIOCOGOM.

MMeHHO rpaMOTHOe U OpPraHHW30BaHHOE BbINOJIHE-
HUE BCEX JIOTUCTUYECKUX PYHKIUN MO3BOJUT JH060H
KOMIIaHUM JOCTUYb KOHKYPEHTHBIX IpeHMYIIeCTB,
COKpaTUTb U3/IePXKKH U YBEJUYUTb NPUOLLIb OT Jies-
TeJbHOCTH.

Jlorucrtuyeckasi cucTeMa Ha TOProBOM INpeAIpu-
ATUW OPTraHU3yeT U BBINOJHAET OJHU U3 BarKHEHILIHX
byHKIUMHE - opraHU3yeT ylpaBJeHle BCEMU pecypcaMu
peAnpUsITHs, OCYLeCTBJIsIeT KOOPAUHALUIO e CTBUN
YYaCTHHUKOB JIOTUCTUYECKOH CUCTEMBbI, T03BOJISIET [0-
CTUYb 3KOHOMHUH, 6J1arofiapsi CHMXKEHHUIO U3JEPXKEK U
pacxo/ioB Ha obecneyeHne QyHKIMOHUPOBAHUS NpeJ-
HPUSATHUS.

TakuM 06pa3oM, MOKHO CKas3aTb O TOM, YTO Opra-
HH3aLUs JJOTUCTUYECKON CUCTEeMb] Ha TOPTOBOM Npe/J-
NPUATHU UTPaeT CTPATErMYECKYI0 POJb B JOCTHKEHUU
KOMIIaHWEeH KOHKYPEHTHBIX NpeHMYyIlecTB, MOBbILIe-
HUA 3KOHOMUYeCKOW 3P PeKTUBHOCTU OT ee JiesaTelb-
HOCTH, COKpallleHUH HU3/iepKeK U COOTBETCTBEHHO yBe-
JINYEeHUH TPUOBIIU.

3akynka 06O0JIbIIOTO KOJHUYECTBO MNPOAYKLHHU Mac-

COBOT'0O CIIPOCA, 3 UMEHHO TaKyl NPOAYKIHIO 3aKyla-
I0T GOJIBLIMHCTBO TOPTOBBLIX NPEANPUSITHUH, ABISETCS
IPOLECCOM CITIOCOGHBIM MPUBECTH KaK K BBICOKOH NpH-
ObLIM, TaK U K 3HAUMUTEJbHBIM H3ZepxkaM. OTcroza
CTAaHOBUTCS SICHBIM, UYTO dopMUupoBaHue 3¢ PeKTUBHON
CUCTEeMBI YIpaBJIeHHUs 3aKyNKaMH SIBJISETCS CTpaTe-
rUYecKd BaKHOM 3ajjaueil. Heo6xoauMo ToO4HO ormpe-
JleJIUTh MeTOAbl U GpOPMBI 3aKYNOK, KPUTEPUHU OTGOpa
NOCTaBILHUKOB, CIIOCO6 TPAHCIOPTHUPOBKH NMPOAYKLHUH,
CUCTEeMY XpaHeHUs U GOPMUPOBAHMUS 3aMacoB.

CaMbIM Ba)XHbIM 3JIeMEHTOM CUCTEMBI 3aKYIOK sIB-
JIseTcsl BBIGOP MOJEJIN OCYLIECTBJIEHUS 3aKyNOYHOU
JlesiTeJIbHOCTH. BbiGop MoJesn 3aBUCUT OT cnenudu-
KU JIeITEeJIbHOCTH OPTaHU3AIMHU U OT OPraHU3aLOHHO
TEXHUYECKOI0 YPOBHS yIPaBJIEHHUSI.

Takke HeMasO0 BaXXHBIM SIBJSETCS BbIGOpP MOCTaB-
IIMKA NMPOJYKIMH, TaK KaK MMEHHO OT IMOCTaBLIMKa
3aBHUCUT BBINOJIHEHHUE BcCeX YCaA0BUM 3PeKTUBHOU
CUCTEeMBI 3aKYyNOK. /Il TOro, 4To6bl HE OLIMOGUTHLCS
B BbIOOpe, MpeJNpUSATHI0 HEOOXOAMMO pas3paboTaTh
onpeJeséHHble KPDUTEPUH, B COOTBETCTBUH C KOTOPbI-
MU GyZeT NPUHHUMATBCS pelleHHe 0 BbIGOpE TOr0 WU
MHOTO [OCTaBLIUKA.

Urtak, asns ycnemwHoro GyHKLUOHHPOBAHUS Hpen-
npUATHS HEOo6X0JMMO TIPaMOTHO OPraHU30BaTh CH-
CTEMY 3aKyIOK, KOTOpasg MO3BOJHUT MpeAIpUATHUIO
JIOCTHYb pocTa 3$PEKTUBHOCTU €ro JAesiTeJbHOCTH,
yBeJIMYeHUsI IPOU3BOLUTENTBHOCTH TPYJa PAGOTHUKOB,
COKpAlleHUs U3JEePXKEK U 3aTPaT U MOBBIILIEHUS YPOB-
Hsl KOHKYPEHTOCIIOCOGHOCTHU. B
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CYIIHOCTb U ®YHKIIMH CEBITOBOH JIOTUCTUKH

[01us Hzopeena IOJIYBEHKO

TocydapcmeeHHblll yHU8epcumem ynpasaeHus

OpHolt M3 QYHKIHMOHAJIbHON 06JIaCTH JIOTUCTUKU
SIBJISIETCS COBITOBAst JIOTUCTUKA. COBITOBAs JIOTUCTHKA
Jl0JDKHA 06ecrieynBaTh pU3NUECKOE IPOABHUKEHHE TPO-
OYKUUK KadeHTaM. [lof ¢u3MYeCKUM NMpOJBHKEHUEM
NPUHATO NOHUMATh XpaHEHHUe, CKJIaJUPOBaHUeE, TPAHC-
NOPTHUPOBKY, NepepaboTKy U Ap. OCHOBHBIM B CGBITO-
BOH JIOTHCTUKE $IBJISIETCS COBEPLIEHCTBOBAHUE IpPO-
Lecca pacnpezesieHus MpoAYKIUY OT IPOHU3BOAUTEIEN
K KJIMEHTY, yYUTbIBasg ero UHTepechbl U TpPeOGOBaHUSL.
CObITOBas JIOTUCTUKA OXBAaThIBAET BCIO LleNb CUCTEMBI
pacnpefesieHds] — TPAaHCIOPTUPOBKY, CKJIaAUPOBAHHUE,
MapKeTUHT U JIp. 06'beKTOM CObITOBOM JIOTUCTUKU SIB-
JISIIOTCSI MaTepUaIbHbIe IOTOKU Ha CTaJUU peain3aluu
rotoBoi npoaykiuu. Cy6'beKTaMu cObITOBON JIOTUCTH-
KU SIBJISIIOTCSL POU3BOJUTEN NIPOLYKTOB, IOTPeGUTE-
JIY, TOCPEeIHUKU TOPTOBBIE U ONITOBBIE U AP.

OCHOBHOH LleJIbI0 JIOTUCTHUKU COBITA MOKHO CUUTATh
OpraHM3aLHIo, ypaBJeHHe U KOHTPOJIb 3a T€M, YTOObI
HY>XKHBIH TOBap B HyKHOe BpeMsl HEOGX0JUMOI0 Kaye-
CTBa B HEOGXOJMMOM KOJIMYECTBE U C MUHUMAabHBIMU
H3JeP)KKaMU ObLI LOCTaBJIeH HYXKHOMY OTPeBUTEIO.

@yHKIMA COBITOBOM JIOTUCTUKM B OCHOBHOM BbI-
pakarTcs B MOJYYeHUU 3aKa30B M KOHTPOJIE HAJ, UX
HaJJIeXallMM HCIOJHEeHNeM; B IJIAHUPOBAaHUU U Opra-
HU3aLMU TPAaHCIOPTUPOBKH HPOAYKLHH; B KOHTpPOJIE
Ha/J| yPOBHEM TOBapHBIX 3anacoB. Takke QYHKIUU BbI-
pakarTcs B KOMIUIEKTALLUU U YIIAKOBKU NPOAYKLIUHY, B
OpraHM3aLyU OTTPY3KU TOBAPOB CO CKJIAJA, B KOHTPO-
Jie HaJi BBINOJHEHHEM BCeX TPAHCIOPTHBIX Onepanui
B IIpoLiecce JOCTAaBKU TOBAPOB KOHEYHOMY NOTpebHTe-
JI10, B IVIAHUPOBAHUHU U OPraHU3aLUH JIOTUCTHYECKOTO
cepBuca.

B onpegenenHusx GyHKUUN COBITOBOM JIOTUCTHUKU
CJIOKUJIOCH /1BA MOJX0/A — KOMILJIEKC OllepalUi 1o oT-
rpysKe NPOAYKLUH CO CKJaJa NPOU3BOAUTEJIS], U BTO-
poii, - Bech npoliecc o6palieHust IPOAYKIMH C MOMEHTA
MoJIyYyeHUs 3aKa3a Ha MPOJYKIHIO, 10 MOMEHTa IO0JIy-
YeHHUs 3TOU MPOAYKL MU NoTpebuTeneM. CielyeT UMETh
B BU/LY, YTO 3aJja4M CObITA PELIAIOTCs HA MUKPOYpPOBHE
Y Ha MAaKpOYpPOBHE JIOTUCTHKH.

Ha MuKpoypoBHe cObITOBas AeATENbHOCTh pellaeT
TaKue 33/a4H, KaK:

- aHaJIU3 OTYETOB O MPOJAAKAX MPeAbIIYLUIUX IEPHO-
Jl0B

- yIpaBJieHHe U OpraHu3alys npolecca NoJyYeHH s
3aKasa OT NOTpPebUTesl U ero 06paboTKHU

- KOHTPOJIb 32 ONEPALUSAMHU NPEAUIECTBYIOUUMU OT-
rpysKe

- yIipaBJIeHVe HENOCPEICTBEHHO MPOLECCOM OTTPY3-
KU

- TPAHCIOPTUPOBKA MPOAYKIUU U KOHTPOJIb BCEX €€
JTamnoB

- OpraHu3alys 0CIeNPOJaXKHOTO CEpBUCa.

Ha ypoBHe MakpOypOBHe JIOTUCTUKHU:

- BBIGOP KaHaJa pacnpezie/ieHusi

- BBIGOD CKJIQ/ICKOTO omepaTopa

- BbIGOP MecTa PacIoJIOKeHHUsI COGCTBEHHOTO CKJa-
Aa,

- pacnpezie/IMTeJIbHOrO IeHTpa Ha COGCTBEHHOU
TEPPUTOPHH.

OT TpaJJULIUOHHBIX METOJI0B COBbITA COBITOBAs JIO-
TUCTUKUA HMeeT ps/J| MPUHIUNHAIbHBIX OTIMYMU. B
MEPBYI0 OYepesib 3TO TeCHas B3aMMOCBSI3b Mpoliecca
cObITa C MpoIleccaMy 3aKyIMOK U MPOU3BOJCTBA, Kaca-
TEeJIbHO BONPOCOB YIPaBJIEHUS] MaTEPHUAbHBIMU MOTO-
kaMu. Takke 3TO B3aMMOCBSI3b BCeX QpYHKIUN BHYTpHU
npoiiecca cObITa, U NoJYMHEHHE NPollecca yrnpaBaeHUs
MHPOPMAIMOHHBIMU U MAaTEPUATbHBIMU MOTOKAMH Iie-
JISIM MapKeTHHTa B OpraHU3alUH.

Jloructrka cObITa TECHO CBSI3aHA C MAPKETUHTOBOU
JleITEeJIbHOCTh OpraHW3aluu. Pa3BUTHE MapKeTHUHTO-
BOU /IeATEJbHOCTU OpraHU3alui TECHO CBSI3aHO C po-
CTOM Tpe6GOBaHUN K TNOJpa3/ieJIeHUsIM OpraHU3aluu
CBsI3aHHBIX C BOIIPOCOM peasiu3aluy rOTOBOU MPOAYK-
MU U 3aKyNKaMU HeoO6XOJUMbBIX [Jis JlesTeJbHOCTH
MaTepuasoB. BHUMaTe/IbHOE U CBOEBpEMEHHOE pearu-
pOBaHUe Ha U3BMEHEHHE KOH'bIOHKTYPbI PbIHKA SIBJISIET-
€Sl OJTHUM M3 BOXXHEUIIUX YCIOBUM KOHKYPEHTOCIOCO0-
HOCTH JIt060M OpraHu3aluu.

Llenbio JI060M KOMIAHUU SIBJASETCA M3BJAeYeHHE U
MaKCUMHU3aLMs TPUOBIIH, KOTOPAsi HANPSIMYI 3aBUCUT
0T 93¢ GEeKTUBHOCTHU MPOJAK.

OCHOBHOH yImop B IJIAHUPOBAaHUM COLITOBOU Jes-
TeJIbHOCTH He06X0UMO CZeslaTh Ha UCCAeJ0BaHUH 10-
TpeGHOCTEeN U 0COGEHHOCTEN PHIHKOB, HA BBISIBJIEHUU
OCHOBHBIX MOTPEOUTENHCKUX XapaKTePUCTUKAX TOBa-
POB, Olpe/ie/iIeHUH BO3MOXKHOCTEM BBINYCKAa U peasiu-
3alMU HOBBIX BUJIOB Npoaykiuu. CloJla TakKe MOXHO
BKJIOUUTH aHAJIU3 KOHKYPEHI[UH, JOCTYIMHOCTb PbIH-
KOB 6bITa U CIPOC Ha 3TUX PbIHKAX U Apyroe. JJaHHbIMHU
WCC/eIOBaHUS 3aHUMAEeTCsl HEMOCPeJCTBEHHO CyK6a
MapKeTHHTa, a OpraHusaluen yJoBJeTBOpeHus Tpe6o-
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JKOHOMMKA U yrnpaB/aeHue

BaHUU pbIHKA NyTEéM 3P deKTUBHON OpraHU3alLUu IPo-
1ecca cObITa 3aHUMaeTCs Cyx6a cObITa.

Ha mpegnpusiTuu cObITOBAs JIOTUCTHKA TPeOYeT K
cebe MPUCTAJBHOTO BHUMAaHUS U 6GOJIBILIOTO KOJIWYe-
cTBa 3aTpat. JeAaTeJbHOCTb GUPMBI B 06J1aCTH COHBITA
JIO/DKHA ObITh MOJAYMHEHA ONpeJe/IEeHHBIM YCI0BUAM
- obecrneyeHue JOCTaBKU NPOAYKIIUH OTPEOUTEIIIO B
COOTBETCTBUU C OCHOBHBIMHU NpPaBUJIAMHU JIOTUCTHKH;
obecrieyeHHe NPUBJIeYEHNsI BHUMaHUe NOTpe6GUTeNel
K IpeJJiaraeMod NpOAYKLUU U pacliMpeHUs] PbIHKOB
cobITa.

OcHOBHasi 4acThb JIOTUCTUYECKUX 3aTpaT Ha Hpes-
NPUSATHH CBSI3aHA C TPAHCIMOPTHUPOBKOM, CKJIAJUPOBaA-
HUEeM, NepepabOTKOH, 3KCIleJUPOBAaHUEM, IOJATOTOB-
KOU MPOAYKIUU K MOTPe6IeHUI0, 06paboTKON 3aKa30B
Y aHAJIM30M CKJIaJCKUX 3amacoB. Bosbliylo yacTp U3
3THX 3aTPaAT BO3MOXXHO COKPATUThb NyTeM 3dPeKTUB-
HOM OpTaHMU3alUU CJIYKObI CObITA HA IPEATPUSTUH.

Ha nmpeanpusiTUM cObITOBAst JIOTHCTHKA pELIaeT Clie-
JLYIOLUIME psifi 3a/ja4: COCTAaBJIEHHE IJIaHA Peau3aluH,
opraHu3alnust U KOHTPOJIb IOJyYEHHs 3aKa30B U HUX
HaJJIeXXalero UCIOJHEeHHs], OpraHu3anus CKJIaZcKoro
XpaHeHUs TOTOBOW NMPOAYKLUH, OpraHU3alus yIaKoB-
KU Y OTI'PY3KH NMPOAYKLUH, OpraHU3alys U KOHTPOJIb
TPaHCIOPTUPOBKHU NPOAYKLMU MOTPEOUTEIIO, OpPraHU-
3a1us NocaepeaTu3aliOHHOI0 CEpBHCa.

Bei6upasi cxeMy TOBapOJBIKEHUS TNpeJIpHUATHIO
He06X0MMO YYUTHIBATh BCE 3TAIbI IPOXOXKJEHUS TPO-
JLYKLHWH OT MPOU3BOAUTESA O KOHEYHOTO NIOTpeGuTe-
Jis. Heo6xojMMO NMpUHATH BO BHUMaHUE MHUHHMaJlb-
Hble CPOKU NOCTAaBKW NPOAYKIUH, YPOBEHb CEPBUCA,
MaKCHMaJIbHbIH ypOBEHb NPUOLLIM, MHUHHUMaJbHbIE
U3JIEPKKU.

[lepen KaxAbIM NOpeAnpUsITHEM, paboTaroleM Ha
PBIHKE CTOUT BONPOC O BbIGOpe Haubosee 3¢PeKTUB-
HOTO KaHasa c6bITa. [laHMpOBaHWe U OpraHU3alus
KaHaJIOB COBbITA JOJ/DKHBI BKIIOYATh 3 OCHOBHBIX 3Tala:

[IpoBesieHMe aHa/iM3a Ha MpeJMET BbISBJIEHUS
BUJIOB U MOJABUJOB PaGOT, HEOOXOAUMBIX JJsl MpPO-
JI@KH ero MpoAyKIUU U NMPOJBIKEHUSIX ee Ha PbIHKe.
Heo6xonuMo Takke y4yecTb Bce (aKTOpPbI, KOTOpPBIE
MOTYT OKa3aTh BJIUSIHUE HA pealTu3aliio BbIsIBJIEHHBIX
paboT.

[IpuHATH pelleHHEe O BUAAX areHTOB U TOPTOBBIX
noJpasziesieH’H, CIOCOOHBIX HauboJsiee KaueCTBEHHO
BBIIIOJIHUTD 33/la4H, IOCTaBJIeHHbIe epeJ, HUMU MpPo-
W3BOJUTEJIEM.

CnenaTh BbIGOp HHAMBUAYAJIbHBIX HpeACTaBUTE-
JIel KaXKJ0ro BU/Ia COBITOBBIX OPraHOB U YCTAaHOBUTD C
HUMU JleJI0Bble OTHOIIEHHUS.

B peasbHOCTH e BO3HHUKAET HEOGXOLUMOCTD IPHU-
croco6JieHus1 yKe CJIOKUBLIENHCS CHUCTEMBbI CObITa K
MEHSI0IL el csl KOHBIOHKTYpe PhIHKA UJIU LieJISIM CObITA.
Pa6oTa no npucrnoco6eH1I0 HECOMHEHHO TPYAHee pa-
60TBHI 10 CO3JaHHUI0 HOBOM cucTeMbl. Hepesko y pykoBo-
JIUTeslel CIyKG6bl CObITA CKJIaJbIBAETCSI MHEHHUE O TOM,
YTO YK€ CYLEeCTBYIOIAsl CHCTEMa Ha NpeANpPUSITHU
AaBJisieTcs caMoit 3¢ PpeKTUBHOM U BEpHOMU, TO3TOMY HO-
Basi CUCTEMaA B €T0 IJ1a3aX BhIMVISAUT KaK HEYTO CII0CO6-
HOE CHU3UTb 06bEMBI CObITA U YXYALIUTH MOJI0KEHNE
Ha pbIHKE, U3-32 U3MEHEHHUSs CYLIECTBYIOLIUX OPraHOB
c6bITa. B 60/IBIIMHCTBE C/1yYyaeM PU MPUCIIOCOBTEHUH
CYIEeCTBYIOIEH CUCTEMBl MPUXOJUTCA [JelCTBOBATh
OCTOPOXKHO, 110 YaCTSIM, B TEYEHUU OYeHb JJINTETbHOTO
BpEMEHU. B
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IOPUCTIPYAE A

B3AMMHOE BJIMAHUE U B3AUMOJEHCTBHUE B OBJIACTH
3HEPTETUYECKOW CTPATET'MU POCCUH
HA ITIPUMEPE AT3C, IIOC 1 ACEAH

Basepuii Cepzeesuy MUL]YPOB

FOocHo-Ypaawckull 2ocydapcmeeHHbIl yHU8epcumem
(HayuoHaabHbll uccaedosamensckull yHugepcumem)

«CTpaTervyeckas LieJib BHEIIHEW 3HepreTU4eCKon
noauTuky Poccum:

- 3¢ peKTHUBHOE HCII0JIb30BaHHUE IHEPTEeTHYECKOTO
noTteHnyana Poccuu asist mosiHONW HHTErpanuu B MUPO-
BOM 3HEepreTUYeCKUU PbIHOK;

- YKpeInJieHHe MO3ULHUH U MOJyYeHHEe BBITOAbI AJIs
HaLlMOHAJbHOM 3KOHOMHUKHU»!

B Hacrosmee BpeMs BeJeTCsl aKTUBHbBIN JUasor B
cbepe 3HEPreTHKU CO CTpaHAMU MOTPEOUTENSIMH H
MPOM3BO/IUTESIMU SHEPTOPECYPCOB, a TAKXKe C Peruo-
HaJIbHBIMHU 06'beJUHEHUSIMHU CTPAH U MEXAYHAPOAHbI-
MU OpraHHU3aLUSIMHU.

Peanusanusa BHelIHel 3HepreTU4YeCKON CTpaTeruu
6a3upyeTcs Ha MPUHLMIE CUCTEMHOCTH, 06ecrnevyrBa-
IOIIlEM COTJIACOBAHHOCTD JIeSATETbHOCTH BO B3aUMOOT-
HOUIEHMSIX C MEXAYHAPOJAHbIMU OpraHU3anUsMU, KO-
OpAVHALIMY AeWCTBUHN TOCYAAapCTBA U 9HEPTETUYECKUX
KOMIIaHWH, MeXaHU3MaX KOHTPOJISI © MOHUTOPUHTA.

Bo3HuKaeT HEO6XOAMMOCTb HOBOU CHUCTEMBI JIOKY-
MEHTOB M COTJIAIIEHUWH O TPAH3UTE IHEPTreTHYECKUX
NPOAYKTOB, BKJIOYAIOIIUX B Ce6sI COOTBETCTBYIOLIHE
corJIallleHus, I/le JOJHKHBI ObITh ONpesesieHbl Mapil-
PYTBbI TPAHCIIOPTHPOBKHU IHEPTOPECYPCOB U KOHKPET-
Hble MephI 110 UX PAa3BUTHIO.

B o6sactu ¢dopMHUpOBaHUS 3JIEKTPO3IHepTreTHde-
CKOTO pBIHKA: MPOTPaMMy CTPOUTEJNbCTBA KPYMHBIX
MEXCHUCTEMHBIX JUHUH 3JIeKTpolepesaad JJjisl TPaHC-
MOPTUPOBKH 3JIEKTPO3IHEPTUU CTPaHAM Y4YaCTHHUKAM
IIOC u B TpeTbH CTPaHBHI.

B o6siactu popmupoBaHus HepTerazoBoro pblHKa:
- IPOrpaMMy CO3/laHUs COBPEMEHHOHN TPaHCIOPTHOM
nHOpacTpykTypsl rocyaapcts LIOC a1 coBMecTHOrO
CTPOHUTEJNBCTBA HOBBIX U PEKOHCTPYKIIMHU CYLE€CTBYIO-
X HeTerasonpoBo/0B.

AT3C He MMeeT ycTaBa, IO3TOMY He MOXET Has3bl-
BaTbCsl OPraHu3anuen u JelCcTBYeT KaK MeX/AyHapo/-
Hbl¥ GOpPYM, KOHCY/IBTaTUBHBIN OpraH.

! HepreTuyeckas crparerus Poccun Ha nepuoz no 2030 r., yTB. pac-
nopsbkenueM I[lpaButenscrBa P® 13 Hoab6psa 2009 . N 1715-p // C3
P®. 2009. N 48. Ct. 5836

Pemenns B opranax [10C npuHuMaroTCca NyTEM co-
rJlacoBaHusl 6e3 MpOBeJEeHHs] IOJIOCOBAHUS U CUYUTA-
I0TCSI MPUHSTBHIMU, €CJIM HU OZJHO U3 TOCYAapCTB-uJie-
HOB B IIpoliecce COIJIaCOBaHUS He BO3Pa3uJio NPOTUB
HUX (KOHCEHCYC).

AHanu3 coBpeMeHHbIX HOPMAaTUBHBIX JOKYMEHTOB
Y MEeX/JYHapoJHOW MPaKTHKH COTPYAHUYECTBA rocy-
AapctB yuactHukoB L10C, AT3C, ACEAH B cdepe oGe-
Crie4yeHHsl IHEPTreTHYeCKOH 6e30MacHOCTH MO3BOJISIET
BBI/IEJIMTh NPUHIIMIIBI, TAKHE KaK:

- 061Me NPUHIUIIBI, KOTOPbIe BHITEKAIOT U3 OCHOB-
HBIX IPUHIUIIOB MEX/YHAPOAHOT0 MpaBa U SBJSIOTCS
VX KOHKpeTHU3alHew;

- IPUHIUIIBI MEX/IYHAPOJHON TOPTOBOM CUCTEMBI B
chepe sHEpPreTUKHY;

- oTpac/jieBble NMPUHLUNBI B chepe obecnedeHUs
MEeX/IyHapOJHOU 3HepPreTU4eCKOl 6e30MacHOCTH.

B 3TO# CBSI3M IVIaBHYIO POJIb UMEIOT pa3paboTkKa U
peasu3anus NPOeKTOB MeX/1yHapO/JHbIX JOKYMEHTOB.
Oco6eHHO Ba)XXKHBIM GyJeT SIBJAATHCS YHUBEPCAJbHBIN
MEeX/IyHapOJHbIN OPUANYECKH O0O0S3bIBAIIUN J0-
KYMEeHT, OXBaTbhIBAIOLUIMHA BCe acClNeKThl IJ106aJbHOTO
3HEepreTHYECKOro COTpyAHUYecTBa. PazpaboTka Tako-
ro IOKyMEeHTAa IMO3BOJIUT CO3/JaTh HOBYIO CUCTEMY 06e-
CrieYeHUsI IHePreTHIeCKON 6e30MacHOCTH.

3AKJ/IIOYEHHUE

JHepreTuveckas noBectka cammutoB ATIC, IIOC u
ACEAH aBnseTtcsa kiio4deBoM s Poccuy, Tak Kak JaeT
BO3MO>XHOCTh POCCUHCKHUM KOMMAHUAM aKTUBHO MpPO-
JIBUTATbCS HA pPbIHKaxX BocTouHOU A3um.

JHepreTHka NpH3HaHa KJOYEBOW COCTaBJAAIOLLEN
pervoHabHbIX 3KOHOMUK cTpaH ATIC, IIOC n ACEAH.
[loguepkuBaeTca Bo3pacTawliasd poJib NPUPOLHOTO
rasa U BaXKHOCTb CO3/laHUSA HaJleXKHOW 3HepreTHye-
CKOW HHOPACTPYKTYPHI.

Poccuiickass ®@epeparusa o6J1ailaeT  OTPOMHBI-
MU 3HepropecypcamMu B a3WAaTCKOM 4YacTH CTpaHBbI.
Y4yacTve B perdoHajbHbIX HHTETPAjMOHHBIX MpoIiec-
cax ATIC obecneunT JuHaMHU4YHOe pa3BuTue CHOUpPHU
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tOpucnpyaeHuua

u JlanbHero BocToka. 600KB ob6beauHsAWOIIME LEHTPaJIbHYI0 YacTb Poccuu
,[asnpom" nocJsieloBaTeJbHO peanusy- ¢ BocTo4yHOMU, U 06€CleYuTh 3JEKTPHUYECKON MOIIIHO-

eT BoCcTo4yHyI0 ra3oByl0 MporpaMMy B 3TOM perdoHe CTblO CTpaHbl BocToyHOro KoHIJIoMepaTa.

Y 3aHTEPECOBaH B pa3BUTHUHU JIOJTOCPOYHBIX B3aUMO- Jns Poccuiickoit ®Pepepandu npecTaBAsIOT HH-

OTHOILEHUH B 06JIaCTU TPYyOONPOBOJHOTO rasa. Tepec Takue 06J1aCTH COTPYAHHUUYECTBA KaK MOCTaBKa

«PAO E3C» muaHupyeT mnocTpouTh ceTh 110- HedTH, HedpTenepepaboTKa U 3JEKTPOIHEPreTUKA. B

Bu6auozpaguueckull cnucok

1.  HayuHas 6ubauomeka duccepmayuti u asmopegepamos disserCat http://www.dissercat.com/content/mezhdunarodno-pra-
vovye-aspekty-chlenstva-gosudarstv-v-shankhaiskoi-organizatsii-sotrudniches#ixzz42sphCkYX

2. ACEAH e Hauazae XXI eeka. AkmyasibHble npobaembl u nepchekmugsl. M., 2010.

«Bosvwas Bocmoyunas Asusi»: Muposast noaumuka u pe2uoHaibHble mpaHcghopmayuu:

3. HayuHo-o6pasosamenvHbiil komniekc / Ilod o6w. ped. A./]. Bockpecerckozo. M., 2010.

4. Hcmopus Kopeu (Hosoe npoumenue) / [1o0 ped. A. B. TopkyHosa. M., 2003.

5. KondyHosa E.B. BesonacHocmb 6 BocmouHotl A3uu: Hosvwle 8bi1306bt. M., 2010.

6. /lyssinun C.I' BocmoyHas noaumuka Baadumupa Ilymuna. Bosspawerue Poccuu Ha «Boabwoii Bocmoky» (2004-2008 22.). M, 2007.

7. Manemun H.IT1. ACEAH: Yemuipe decamuaemust pazsumust. M., 2007.

8. CospemeHHble MexcdyHapodHble omHoweHus: yuebHuK / I[1od ped. A.B. TopkyHosa, A.B. MaaveuHa. M.: Acnekm IIpecc, 2012. C.267-
308.

9. TumapeHko M.J/I. [eonoaumuyeckoe 3HaueHue flaabHezo Bocmoka. Poccusi, Kumaii u dpyzue cmpaust A3uu: [loaumuka. Teopusi u
ucmopus noaumuxu. l'eonoaumuka. M., 2008.

10. TopkyHoe A. B, lerucos B. H., /lu B. ®. Kopetickuil nosiyocmpog: Memamopgo3uvl nocaegoenHotl ucmopuu. M., 2008.

11. SHepzemuuecKue usmepeHust MexcdyHapoOHbIX OmHoweHull u 6ezonacHocmu 8 BocmouHoli Asuu / [100 pykoeod. u ¢ npeduca.
A.B. TopkyHosa; HayyH. ped.-cocm. A.[]. Bockpecerckuil. M., 2007.

12. IHepzemuyeckasi cmpamezusi Poccuu Ha nepuod do 2030 e, yme. pacnopsizceHuem [Ipasumenvcmea PP 13 Hos6pst 2009 e. N
1715-p // C3 PD. 2009. N 48. Cm. 5836

HAYYHAS TIEPCIIEKTHBA « Ne 4 (86)/2017 | 15



FOpucnpyaeHuua

COOTHOWIEHHUE rOCYAZAPCTBEHHOTI'O PET'YJINPOBAHUA U
MEXAYHAPOJAHOTI'O PEI'YIMPOBAHHUA B CPEPE SJHEPTETHUKH

Basaepuii Cepzeeeuu MUL]YPOB

H0scHo-Ypaavckuti 2ocydapcmeeHHblll yHUsepcumem
(HayuoHaabHbll uccaedosamensckull yHugepcumem)

Bompoc 06 yHUbUKALMK HOPM, PETYJIHUPYIOLHX OT-
HollleHUs1 B cdepe 3HEePreTUKHM Ha HALMOHAJIBHOM H
MeX/[yHapO/JHOM YPOBHSX, HEOJHOKPATHO MOJHUMAJI-
csl B NPABOBBIX MCTOYHUKAX. B HacTosllee BpeMs, Kak
Ha HallUOHAJIbHOM, TaK U Ha MeX/I[yHapOJHOM YPOBHSX
e/JMHOr0 YHUPHUILUPOBAHHOI'0 aKTa HET, IPaBOBOE pery-
JINpOBaHMe pa3BUBAETCs MPEUMYIeCTBEHHO Ha OTpac-
JIEBOM ypoBHe. B To ke BpeMs1, He06X0/JUMO yKa3aTb Ha
TEeH/IeHIIUI0 K YHUPUKALUU 110 OIIpe/ieJIeHHbIM HalpaBs-
JIEHUSIM, CpeJii KOTOPBIX, B TOM YHCJIe, IHeprocbeperxe-
HUe Y NIOBbIIIeHHEe dHepPreTUYeckoi 3pPpeKTUBHOCTH.

[IpaBoBOE 0GecrnevyeHue B 06J1aCTH IHEpProcoepexe-
HUSI OTHOCUTCS K YMC/IY OCHOBHBIX 33/]a4 COBPEMEHHO-
ro aHepreTUYeCcKoM NpaBoBoii 6e3onacHocTy. Ha cerof-
HSAIIHUN JleHb CHUCTeMa MPAaBOBOTO PEryJIUPOBAaHUS B
06Js1aCcTH 3HEprocbepekeHNs1 U MOBbIIIEHUS] S9HEPTeTH-
yecKor 3¢ PeKTUBHOCTH NMPOJ0KAET aKTUBHO GOPMHU-
poBaThbcsl. Pa3MyHble acleKkThbl MPAaBOBOI'O PETyJINpO-
BaHHA OTHOLIEHUH B 06JIaCTHM 3HeprocoepekeHus
SIBJISIIOTCS MPEeMEeTOM MHOTMX IPaBOBBIX MCCJIE0Ba-
Huii [1; 2; 5].

®enepanbublii 3akoH N2 261-P3 «06 aneproche-
peXeHUU U O MOBBIIMIEHWU 3HEpreThuyeckon sdpoex-
TUBHOCTU U O BHECEHUU HU3MEHEHUH B OT/eJ/IbHble
3aKoHoJaTe/ibHble aKThl Poccuiickodt ®enepanuun»?,
NPUHSAT C [[eJIbI0 CO3/JjaHUsI TPABOBBIX, IKOHOMHUYECKUX
Y OpraHMU3allMOHHBIX OCHOB /IJIsl TOBBIIIEHUsI Hepre-
Tudyeckol 3ddekTuBHOCTH. [anHbI PenepasbHbIN
3aKOH 3aKpeInJisieT ompejiejieHusl NMOHATHUH, yCTaHaB-
JINBAaeT MPUHLMIBI IPAaBOBOr0 PeryJupoBaHUs B 06-
JIACTHU 3HeprocbepekeHus: U MOBBIIIEHUS dHEpreTHYe-
CKOM 3pPeKTUBHOCTH, OJTHOMOYHS I'OCYJAPCTBEHHBIX
OpraHoB B JaHHOU cdepe, Mepbl rocyapCTBEHHOTO
peryJvpoBaHusi, Tpe60BaHUSA K Y4EeTy MCIOJIb3yeMbIX
3HepreTUYECKUX PECYpPCOB, TPe6OBAHUSA K IPOBEJIEHUIO
3HepreTHYEeCKoro obcaes0BaHus, Tpe6boBaHUs SHepre-
THU4eCcKOH 3P PeKTUBHOCTH.

[IpaBoBOE perysiMpoBaHUe pa3BUBAETCS U 3BOJIIOIU-
OHUpYeT, TaK KaK B JJAHHOM HalpaBJeHWU BO3HUKAET

! @epepasbhblii 3aK0H "06 3HeprocGepeKeHUHU U 0 MOBBILIEHUH IHEP-
reTuyeckoi 3¢ GeKTUBHOCTH 1 0 BHECEHUH U3MEHEHHUH B OT/e/IbHbIE
3aKOHOJaTesbHble akThl Poccuiickoit ®enepanuu” ot 23.11.2009 N
261-@3 (nocsneHss peakius)

JIOCTaTOYHOE KOJIMYeCTBO Cy/le6HBbIX CIIOPOB, CBA3aH-
HBIX C Pa3HOIVIACUSIMU B CBSI3U C YYETOM 3HepreTuye-
CKHX PECypCoB.

[Ipo6sieMbl TPaBONPHUMEHUTENBHON MPAKTHUKHU Tpe-
OyI0T Ja/bHeHIlero CoBepIIeHCTBOBAaHUS IPABOBO-
ro obecnevyeHus B cpepe 3HepreTUKH. JlaHHBIA BbIBOJ,
NOJATBEPXKJAETCS U TeM, YTO, HECMOTPS Ha CyIllleCTBEH-
HYI0 JleTa/IU3UPOBAHHOCTb OTPaC/eBOro IpaBoBOro pe-
rynupoBaHus. [IpoBesieHre MeXyHapOAHO-IPaBOBON
yHAUKauy 160 rapMOHU3AL MU 3aKOHO/LATENIbCTBA
roCyZlapCTB-4JIEHOB MEXAYHAPOJAHBIX dHEPTeTHUYECKUX
PBIHKOB [IJIs1 PEryJIMpoOBaHUsl OTHOLIEHUH B 06J1aCTH
ydeTa IOCTaBJsIeMbIX, TPAHCIIOPTUPYEMBIX, Nlepe/iaBa-
€MbIX JHEepreTHYeCKUX PeCcypcoB, MOTYT UMEThb 3Haye-
HUe U JJIs1 IPaBOBOTO PEryJIMPOBaHUs OTHOLIEHUH 110
TPaH3UTY 3HEPTeTUYECKUX PECYPCOB.

OTMeTHM, 4YTO PsJ, MEeX/AyHAapOJHBIX JOTOBOPOB
npeJycMaTpUBaeT BO3MOXXHOCTb Ha/leJIeHUsl MpaBa-
MU U 00s3aTesbCTBaMH, KaK TroCylapcTBa, TaK U HH-
TerpanuoHHble 00'beIUHEHUS, YiIeHaMd KOTOPBIX 3TH
rocyZilapcTsa fBJAIOTCA. B paccMaTpyBaeMOM KOHTEK-
CTe TOKa3aTesJbHbIM siBJsieTcs npumep JloroBopa K
JHepreTuyeckor xapTuu ([9X) 1994 r.?, y4yaCTHUKHU
KOTOPOro 00513a/IMCh COTPYJHUYATD C L|eJIbI0 PAa3BUTHUA
OTKPBITOTO Y KOHKYPEHTHOTO 3HEPreTHYecKoro pblH-
Ka.

[Ipy paccMOTpeHUM pervoHaNbHBIX 3HepreTHye-
CKUX PBIHKOB MBI YBUJUM IPUMeEPbI MEXAYHAPOJHO-
[IPaBOBOTO PpETyJHPOBAaHHUS COOTBETCTBYIOLIUX OT-
HOIIIEHUH C UCNOJIb30BaHWEM aKTYaJIbHbIX PUEMOB U
crnoco6oB. OpraHbl MeX/1yHApOAHBIX COOGIIECTB YIIO0J-
HOMOYEeHbI IPUHUMATh pelleHHs, KacalLiuecs peryam-
pOBaHUS UMIIOPTA M 3KCIOPTA, 06ecrnedeHns JoCTymna
K pbIHKaM TPETBbUX CTPAaH — JIMI{ U3 TPETbUX CTPaH K
e/JHHOMY 3HepreTU4YeCKOMY PbIHKY, HO MeXaHU3M KOH-
TPOJISI MEXIOCYAapCTBEHHBIX COOGIIECTB U OpraHu3a-
I[MH 3a4acTyI0 UMeeT peKOMeH/JaTeJIbHbIN XapaKTep.

% JloroBop K JHepreTH4eCcKOW XapTHH U CBA3aHHbBIE C HUM JIOKY-
MeHTHI. [IpaBoBas 0CHOBa AJisl MeX/yHAapOAHOTO 3HEPreTHYeCKOro
coTpyzHHUYecTBa. bpioccesb, CekpeTapuaT JHepreTUYECKOH XapTHH,
2004 // [9nexTponHbid pecypc] URL: http://www.energycharter.
org/fileadmin/DocumentsMedia/Legal/ECT-ru.pdf (smaTa oGpaue-
Hust: 22 anpess 2017 r.).
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tOpucnpyaeHuua

JHepreTU4ecKoe COTPYLHUYECTBO CTPaH y4acCTHH-
KOB, BKJItO4as Poccuio, HalmpaBJ/leHO Ha YCTaHOBJIEHHE
B3aMMOCBSI3ell HAa OCHOBe OTpaHUYEHHOU Jinbepasu-
3aljMy, He INpejnoJarapuiedl nepejayd CyBepeHHBIX
IIOJIHOMOYMH OpraHaM HMHTErPAalMOHHOI0 00befuHe-
HUs ¥ He IPeNsTCTBYIOLLEeH COTPYAHUYECTBY C TPEThU-
MU cTpaHaMH. [Ipy 3TOM I1aHbl HO CO3JAHHUI0 €UHOTO
3KOHOMHYECKOI'0 MPOCTPAHCTBA PeaNr3yIOTCS OJHO-
BPEMEHHO Ha HECKOJIbKUX YPOBHSX COTPYLHUYECTBA,
€006pa3HO KOTOPHLIM pa3pabaThIBAIOTCA MeXAYHAPO-
HO-IIPaBOBbIE OCHOBBI PAa3HBIX 110 IPeAMETHON HAaNpaB-
JIEHHOCTH U COCTABYy YYaCTHUKOB PerHMOHAJIbHBIX 3HEP-
reTU4eCcKux 00'beIMHEeHUM.

Heo6xofMMO OTMETHUTb, YTO pa3BUTHE IMPABOBO-
ro peryJMpoBaHus B chepe 3HeprocOepexeHusr ume-
€T 0CO6YI0 aKTYaJIbHOCTb B TOM YHUCJIE U IIOTOMY, YTO
JaHHas cdepa HAMpsIMYK CBsI3aHA C pa3paboOTKON U
BHe/IpeHUEM IepeJIOBbIX TEXHOJIOTHH B chepe 3Hepre-
THUKH, BHEeJJpeHHEeM HOBOT'0 9HEPTeTHYECKOr'0 060pyZ0-
BaHUS, CTPOUTEJIBCTBOM U QYHKIMOHUPOBAHUEM CO-
BpEMEeHHO! 3HepreTUYeCKOM UHGPACTPYKTYPhL. B aToM
CBSI3U K, KJIIOYEBBIM 33/ja4aM HAyKH SHEPreTHYeCcKOro
npaBa cjelyeT OTHECTH IpoBesieHHEe QYHJaMeHTasIb-
HbIX Y NPUKJIAJHBIX PABOBBIX UCCJIELO0BAHUN MEX /Y-
HapOJHBIX U BHYTPH T'OCYAApCTBEHHBIX OTHOLIEHUH,
BO3HHUKAIOLMX B 06/1aCTH UHHOBALMOHHOM JlesITeJIbHO-

CTH, 3HeprocOepeKeHs, MOBbIILIEHUS IHEPTeTUYECKOU
3pdeKTUBHOCTH.

[IpaBoBble OCHOBBI 06ecnedeHHs] YKa3aHHbIX BU/0B
JlesITeJIbHOCTH Y2Ke UMEIOTCS1, HO OHU SIBHO HEIOCTATOY-
Hbl U TPeOYIOT AajibHelIiero pa3sutusi. Heobxoaumo
NpoBeJleHUEe CUCTEMHOI'0 MPABOBOTO aHa/IM3a I0JIO-
KEHUH JeHCTBYIOLIEr0 HALMOHATBHOTO, 3apy6eKHOT0
3aKOHOJATeNbCTBA, HOPM MEXAYHAPOAHO-IPAaBOBOTO
peryJsiMpoBaHus, NMpesycCMaTPUBAKLIUX Mepbl CTUMY-
JINPOBaHHUsA pa3paboTKH, BHEAPEHUS] HHHOBALMOHHBIX
3Heprosa$pPeKTUBHBIX, IHEProcHEPErarIUX TEXHOJIO-
r'UH, BbIsIBJIeHHE MPOGEJOB B MPAaBOBOM pPEryJHpOBa-
HUU Ha HAIlMOHAJIbHOM U MEX/YHapOJAHBIX YPOBHSX,
npoBezieHUE PAabOThI N0 YHUPHUKALIMK U FapMOHU3ALUH
3aKOHOJAaTebCTBA FOCYAAPCTB-yYaCTHUKOB MeX/yHa-
POAHBIX 3HEPTeTHYECKUX PBIHKOB.

B kadecTBe nepBoOYEpeSHBIX Mep HEOOXOAUMO BBe-
CTU eJMHble NPUHLUIBI U IpaBUJA PeryJUpOBaHUS
JlesITeJIbHOCTH KaK Ha HaLMOHAJbHOM, TaK U Ha MeX-
JIYHapOJHOM YpPOBHE, YTOObI 06eCIEYUTh JOCTYIH K yC-
JIyraM Cy6'beKTOB €CTECTBEHHBIX MOHOMOJINM B cdepe
SHEPreTHKH, K TPAH3UTY 110 TPAHCIOPTHBIM CHUCTEMAM,
BKJII0Yasi OCHOBBI 1IeHO06pa30BaHusa U TapudHOU mo-
JINTUKY, BBeleHUE [TPAaBUJ OpraHU3aliy, yIpaBJieHus,
GYHKIMOHUPOBAHUS U pa3BUTHUs OGLINX PBIHKOB.

Bu6auozpadpuyeckuii cnucok

1. Jlyduxoe M.B. Ilpagogoe pezysnupogaHue yvema npou3godcmea u nompeb/ieHust MonaugHo-IHep2emu4ecKux pecypcos 8

Poccutickoll @edepayuu // Ikonozuqeckoe npaso. 2014. Ne 3.

2. [lo2z0s0p k IHepzemuyeckoli Xapmuu U C8s13aHHble ¢ HUM doKyMeHmblL. [Ipagosast 0cHoea 0151 MexcdyHapoOHO20 IHEP2emuU THecK020
compydHuyecmaa. bproccess, Cekpemapuam Inepzemuyeckoti xapmuu, 2004 // [9nekmponnbiil pecypc] URL: http://www.energychar-
ter.org/fileadmin/DocumentsMedia/Legal/ECT-ru.pdf (dama o6pawenus: 22 anpess 2017 2.).

3. [Ipasosoe pezyauposanue omHouieHull 8 chepe IHep2emuKU : y4eGHoe nocobue 0151 cCmydeHmo8, 06y4arowuxcsl N0 HaNPas./1eHUKo
030900 «tOpucnpydenyusi» / T. M. Jlaspuk, C. A. Dposos. - Tambos : H3d-eo PI'EOY BIIO «TI'TY», 2014. — 80 c. - 100 3k3. PomaHosa
B.B. ['ocydapcmeeHHoe pezyauposaHue 8 06.1acmu 3Hep2ocbepesiceHust U NosblueHUs1 IHepaemuyeckoll agpgpekmusHocmu: pazsumue
npasogoeo peaynuposaxus // focyoapcmeeHHas 81acms u mecmHoe camoynpagaerue. 2015. Ne 1.

4. PomaHosa B.B. IHepzemuyeckull npasonopsidok: cogpemeHHoe cocmosiHue u 3adayu. M.: FOpucm, 2016.

5. CospemerHble mescdyHapodHble omHoweHus: yue6Huk / I1od ped. A.B. TopkyHoea, A.B. MaaveuHna. M.: Acnekm Ilpecc, 2012. C.267-

308.

6. Canuesa PH. [Ipunyunbl pe2yauposaHus 8 aHepzemuyeckoll chepe kak npasossle cpedcmea obecneyeHus: 6a1aH=ca UHMePecos
nocmasujukoe u nokynameseti sucpaopccypcos // [Ipasosoti snepeemuveckuii popym. 2016. Ne 4.

7. Canuesa U.P, Canuesa PH., ®amkyduHosa 3.M. SHepzocbepedsceHue u 3Hep203gheKmusHoCmyb: 2paxc0aHcKo- Npagosoli acnekm
pezyauposarust 8 Poccuu u cmpanax CHI” // Eepasutickuil ropuduveckuti scypHan. 2014. Ne 8 (75).

8. Dedopos/].B. MiHHoBayUOHHOE pa3gumue ssekmpoaHepzemuyecko20 cekmopa e Poccuu // CoopHUK Mamepuano8 MexcoyHapooHol
HaQy4HO-npakmuyeckoll koHgepenyuu «IIpasosoe pezynuposarue 8 cdhepe snekmposHepzemuku U menaocHabxceHusi». M.: FOpucm,

2013.

9. lllymunoe B.M. MescdyHapodHoe skoHoMuYeckoe npaso: YuebHuk 015 mazucmpos. M., 2011.
10. SHepeemuueckoe npaso. O6was yacme. OcobeHHas yacms / nod pcd. B.B. PomaHosotl. M.: FOpucm, 2015.

HAYYHAS TIEPCTIEKTHMBA « Ne 4 (86)/ 2017 || 17



coynosiorma

BAXKHOCTbD ITPOLIECCA COLMAJIN3ALIMU AETEN-CUPOT U JETEH,
OCTABIIMXCH BE3 NONEYEHUA POAUTEJIEH, IJIA3AMH COLIUAJILHOTO
MEJATOTA

Hpuna Bumaavesna PPO/IOBA

coyuanbHblll nedazoz
I'BY PecypcHblil yeHmp cemeliHo20 ycmpolicmea

Couuasnuzanusi JIeTel-CUpOT U JieTel, OCTaBLIUXCS
6e3 rmonevyeHUs: poAuTeseld — BaXKHelIIas 1ieib U opra-
HU3aUUN 1715 eTeW-CUPOT U 3aMellaillnX poJuTesiel.
B cTpaHe 60J1bIlI0€ KOJIMYECTBO COIIMAIbHBIX CUPOT — Jie-
Tel U3 HeBJIaronoJIyYHbIX CEMeN, KOTOPbIe B CUJIY TOTO,
YTO B CEMbe JIJIsl HUX OCTaBaTbCsl OMACHO, TMPU KUBBIX
POJIUTEJISIX BBIHYK/IEHbI )KUTh BJJaJId OT POJAHOTO IOMa,
B yupexieHusix. ECTb, K coXKaJleHUI0, ZIETH, OTHOCSIIIHe-
€Sl K pa3psjy «IMOAKUJbILIEN», «OCTaBJIEHHbIX», «OTKa3-
HBIX», @ TAKXK€ KPYIJIble CUPOThI, y KOTOPBIX POAUTEIU
yMepJsin. U TO, KAKUMHU OHU BBIPACTYT, KaK CMOTYT Tpy-
JUTbCS, CO3ZlaBaTh CEMbH, 3a00TUThCSI O CBOUX JETSX,
3aBHCHUT, B IEPBYI0 0Yepe/ib, OT HAC B3POCJIbIX, JIHJEH,
KOTOpble OTBEYAIOT Ha JJaHHbIA MOMEHT 3a 3THUX JIeTeu:
COTPYAHUKOB OpraHU3alui JJisl 1eTel-CUpPOT U JIeTeH,
oCTaBIIMXCs 6e3 MoMevyeHusl pOJIUTesel, 3aMellaruX
poauTesiei.

B HacTosilee BpeMsi 3HaUUTE/IbHAsI YaCTh BbIMYCKHU-
KOB yUYpeX/IeHUH /151 e TeH-CUPOT U JIeTel, 0CTaBIINUXCS
0e3 MoreyeHus POAUTEIEN, U JleTel, HaJi KOTOPbIMU ITpe-
KpPaTUJIOCh TONEYUTENbCTBO, UCIBITHIBAIOT OO0JIbLINE
TPYJHOCTH B a/IaliTAllMU K B3POCJOU CaMOCTOSITEIbHOU
»KU3HU: MHOTHE IJIOXO ce6e MPEeJCTABJSIOT, KaK HYXKHO
XOJIUTh B MarasuH, 4YTO MOKYIaTh, IJie 6paTh IPOAYKTHI
NoJIelleBJIe, YTOObI XBAaTUJIO ZieHEr Ha Mecsl], B KaKHX
Mara3uHax 0/leBaThCsl; KAK IPUTOTOBUTD e/1y, TOCTUPATh
cebe ofiexk/ly, yOUpaTb B KBApTHUpeE, YTOObI He 3apacTu
Ipsi3blo; KaK HAaUTHU PaboTy; Kak NPOBOJAUThL CBOGOIHOE
BpeMsl, YTOObI 00I[eHHEe CO CBePCTHUKAMU He NMPUBEJIO B
KOHEYHOM UTOT€ K aJIKOTOJIM3MY U HApKOMaHHUU.

[ToJ[pOoCTOK /[OJDKEH UMETh NPEJACTABJIEHHE O TOM,
YTO TaKoe B3POC/asi )KU3Hb, UTO 3a MOCTYIKH, KOTOpPbIe
MBI COBEpIlIaeM, Mbl BCEr/ia JI0JKHbI OTBEYaThb, YTO B 06-
I[eCTBE CYI[€CTBYIOT TaKHe MMOHSTHS, KAK COBECTb, TOPSI-
JIOUHOCTb, YYBCTBO 6J1ar0OZJapHOCTH, OTBETCTBEHHOCTH
nepes JII0AbMH, YTO YeJIOBEK CaM CO3/IaeT CBOK CyJbOY
Y TO, KaKOW OHa GY/IeT 3aBUCUT MPEX/E BCETO OT HETO.

YTo ke AesiaThb B3POC/bIM, OTBETCTBEHHBIM 3a MO/I-
POCTKa JIK/IIM, YTOObI MOATOTOBUTh €ro K 3TOU HeJier-
KOU JKHU3HU.

Ycnex J1esITEIbHOCTH COLIMAJBHOrO Iejarora BO
MHOT'OM 3aBUCHUT OT TOTO, HACKOJIbKO TOYHO U CBOEBpE-
MEHHO GYAyT BCKPBITHI COLIMA/IbHbIE TPO6JIEMBI pEGEH-

Ka. B yc/10BUsIX COBpEMEHHOI'0 POCCUHCKOro 00LiecTBa
npodeccruoHaIM3M B Takol cdepe npuobpeTaeT 0CoO6YI0
3HAYUMOCTh, TaK KaK JjlaeT BO3MOXXHOCTb Ha OCHOBe I10-
JIyYeHHBIX J@aHHBIX BbIpabaThIBaTb W OCYILECTBJSATD
LieJieHallpaBJeHHble JleWCTBUSI B paboTe C JeTbMHU.
Heob6xoAMMOCTb OBJIaJIeHUs] HaBbIKaMHU COLMAJIbHOM
JIMarHOCTHKU 006YC/I0BJIeHa, BO-IIEPBbIX, TEM, UTO He cpa-
3y CTAHOBUTCA SICHO, KaKHe IP0o06JIeMbl Y TOI0 UJIM MHOTO
pebeHKa, BO-BTOPbIX, He BCerJa BHeEIHHe NpOsIBIeHUs
NIOBeJIeH!sI MOXKHO CBSI3aTh C UCTUHHBIMU MPUYUHAMU
noBeJieHUs1 (HU3Kasl yCleBaeMOoCTb, I0Be/leHYeCKHe OT-
KJIOHEHMH U T.J.), B-TPETbUX, B [Ipoliecce paboTbl MOXXHO
YeTKO ONpe/leJIUTh IepBOCTENEeHHbIE LieJIU U JJ0Jr0CpOoY-
HblE.

KoHeuyHO, B ujease peGeHKa HYXHO TOTOBHUTb K
B3pOCJION KHU3HU C CAaMOro paHHero Bospacta. CHayasa
urpas ¢ HuM, oby4asi 0611aThCs, 3aTeM HAOJII0/4as1 3a TEM,
KaK OH UrpaeT U 06111aeTcsl CO CBePCTHUKAMM, KaK y Hero
M0JIy4aeTCcsl B3aUMOJEeNHCTBOBAaTb C Pa3HbIMU [JI€TbMHU.
U ecsv BO3HUKAIOT Mpo6JieMbl (arpeccusi B 061LeHUH C
JII0JbMU, HEYMeHMe 3a cebs MOCTOSATh, MJIaKCUBOCTb U
Jpyrue MposiBJeHUsI), B3POCAOMY HEO6XOAUMO 06pa-
TUTb Ha 3TO BHUMaHHUe U, eC/IU eMy CaMOMY He CIPaBUTb-
cs1 c mpobJieMaMu pe6eHKa, 06paTUTBCS K IICUXO0JIOTY A1
BbISICHEHUS M YCTPaHEHHs NPUYMH. JTOT 3Tal O4eHb Ba-
KEeH, TaK KaK B CTaplleM BO3pacTe B3pOC/ble He MOTYT
MIOCTOSIHHO HaxOAUTbCS MPH NOAPOCTKE, a ecJd Y TOro
HeT Npe/CTaBJIeHus], KaK YeJ0BeK JI0/bKeH cebsl BeCTH
B 00ILleCTBe, Y HEro HauyHyTCs NpobJieMbl KOMMyHHKa-
TUBHOI'O XapaKTepa. B urpe MoxHO y4UTb MajJleHbKOTO
pebeHKa MbITb NOCY/y, FOTOBUTH ey (Teopus), CTUpaTh
ofilexay (ToXXe TeopeTHYecKHu), MbITb N0OJIbl U MHOroe
ZApyroe. KoHeuHo, MaJIblllly HUKOT/ja He C/leJIaTh 3TO TakK,
KaK MOTYT B3pOCJble, HO OH OyZleT 3HaThb, a BHOCJE]-
CTBHUU U YMETD JieslaTh 3TO0. 3a4yeM 3TO0 HyxkHO0? [IpocTo
MOTOMY YTO JIIOOOW 4eJsIOBEK, OYAYy4YH y>Ke B3POCJbIM,
JlO/DKEH YMeTb C/1eIUTh 32 COO0M U CBOUM MKHJIMILEM,
TOrJia 3TU JieTH, T0B3POC/IeB, HUKOT/A He OCTAaHyTCs ro-
JIOZAHBIMU U He OYAYT )KUTb B IPA3U.

KoHeuHo, He BceM «Be3eT» U HE MHOTHE MOTYT B3SITh
MaJIeHbKOTO peGeHKa, 0COGEHHO B HacToslliee BpeMs,
HoNeYyrTe M IPUXOAUTCS OpaTh Ha BOCIIMTaHUe JeTel
MI0/IpOCTKOBOT0 Bo3pacTa. U sTan, korza ieTy U pojuTe-
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Coumnonorua

JIM UTPAIOT BMECTE B KaKHe-TO JAEeTCKUE UTPbI, TPOXOJUT
MHUMO HUX. HO 3TO He 3HAYUT, 4TO y2Ke NM03{HO YTO-TO U3-
MEHUTbH. [JITaBHOE HaMaJUThb C MOAPOCTKOM YBaXKUTEJIb-
Hble, I0BEPUTE/IbHbIE OTHOILEHHS, OGbITh TOJPOCTKY He
TOJIBKO IIPUEMHBIM POJAUTEJNIEM, HO U JIPYTOM, CIOCO6-
HBIM [NOHATD NPOGJIEMbI OAPOCTKA, IOMOYb, €C/IU TaKast
noMouib Hy»kHa. Korza ¢ pe6eHKOM yCTaHOBJIEHBI XOPO-
IIMe OTHOILEHHS], OH caM 6yZeT OTKJIMKAThCS Ha MPOCh-
Obl B3pOCJIOro 4YesioBeKa. [J1aBHOe, YTOOGbI OH MOHSJI
3HAYMMOCTb [IJI1 HErO TeX WM UHBIX JedcTBUl. [loxon
B MarasuH /iJisi IpUOGpeTeHHs MPOLYKTOB UJIH OJEXK /bl
(obyBU U T.A4.), yOOpKa B cBoelt koMHaTe («BcTas moyTpy,
YMBLJICS, TPUBEJI ceOsl B MOPSIIOK — U Cpa3y XKe PUBeU
B [IOPSIJIOK CBOIO IIJIAHETY » ), IPUTOTOBJIEHHE TUILU — BCE
3TO MOXET COJU3UTD pebeHKa U IPUEMHOTO POJHUTEIIS,
€CJIM yMeJIo, IPaBUJIBHO NMOCTPOUTH OGIEeHHEe C HUM.
Ecsiu mozipocTKa He O4YeHb YBJIEKAWOT JOMAlIHUE JeNa,
YTO yallle BCEr0 U ObIBaeT, MOXKHO MOTHBUPOBATb €T0
KaKHUM-HUOYb COCOG0M, HallpUMep, NpUAyMaTh KOH-
KypC Ha JIYYLIMH MUPOXKOK, IPUTOTOBJIEHHBIA CBOMMHU
PYKaMH, WJIM CaMyl0 YUCTYI0 KOMHATY, IZie 06euTe b
00s13aTeIbHO OYAET YEM-TO MOOLIPEH. ITO MOXKET ObITh
COBMECTHBIH POCMOTP NOHPABUBLIET0Cs KHHOPUIbMA,
JIOJITOXK/IaHHAs! MTPOryJIKa [0 UHTEPECHBIM MeCTaM, I0-
X0/J| B JIEC, /1A TPOCTO YaEeNUTHE C «BKYCHSALIKaMu», Eciu
HOAXOAUTH K MPOLECCYy TBOPYECKU, MOXKHO MPUJYMAThb
MHOI'0 TAKHX MOMEHTOB, KOTOpPbI€e GYyT MOTHBUPOBATD
HOZAPOCTKA K ZiesiTeIbHOCTH. KcTaTy, Urpa B NoApOCTKO-
BOM BO3pacTe TOXe O4YeHb XOpollee BPeMSANpPOBOXK/e-
HUE, TOJIBKO Urpa ceMelHasi, MOXKET ObITb HACTOJIbHAs
pasBUBaoIasi, MOXKeT ObITh CIIOPTUBHAS, HO TOJIBKO CO-
BMeCTHasl, TOT/Ia 3TO OYEHb CIIJIAYMBAET U 3alIOMUHAET-
Cs1 Ha BCIO ’KU3Hb.

C/I0)KHBI MOMEHT B BOCIHUTAHHUH MOAPOCTKA — 3TO
obydeHue obiieHu0. Ecu pebeHOK momaa B ceMblo B
HOZAPOCTKOBOM BO3pAcTe, OH IPUILEJ K BaM YKe C I'Py30M
HETaTUBHOTO OMBITA. 33/1a4a My pOro POAUTEJIS 3aKJII0-
YaeTcs B TOM, YTOGbI U3MEHUTD IPe/iCTaBIeHHe peGeHKa
06 0GLIeHHH C JIIOJbMH, IOMOYb €My IIPEO/I0JIETh Te IO~
CJIe[ICTBUS «YJIMYHOI'O BOCIIUTAHUS», KOTOPble Tenepb
MEILAIT eMY HUTb, YYUTbCS U 06ILATHCS CO CBEPCTHU-
KaMU ¥ B3pOCJIBIMU. W 31ech BaXKHbI [JOBEPUTEbLHBIE
OTHOILEHHUsI MeX/Y Pe6EHKOM U IPUEMHBIM POAUTENIEM,
TaK Kak JJIfl IOJPOCTKA, NIPUBLIKILET0 B BOJIBHOH KU3-
HH, COBCEM He aKCHOMa, YTO Telepb OH JIO/DKEH JKUTb
Ho-Apyromy. 3ajiaya B3pOCJBIX NIOMEHSATb €ero MHEHHE.
ITO MOXKEeT ObITh JIMUHBIN IPUMep OOILEeHUs C JIIOJbMH,
KOTZIa B ['OCTH MPUXOASAT JPy3bsi U 3HAKOMble WJIM KOT-
Jla CeMbsI UJET K KOMY-JIH60 B [OCTH, BO3MOXXHO, 3TO OY-
JIYT OBEpUTeEbHbIE Gecelibl C IOAPOCTKOM, BO BpeMsi
KOTOPBIX MSATKO, HEHABS3YMUBO OGBSICHSIOTCS MOAPOCT-
Ky Te WM WHble UCTUHBI. [10JIOXKUTEIbHBIN pe3ynbTaT
OyZleT TOJIbKO B CJIy4ae YBa)KUTEJbHOTO OTHOLIEHUS K
pe6eHKy. Buktop C. monaJs B ceMbl0 IOAPOCTKOM, CHaya-

Jla IpYeMHble POAUTENN Pa/loBaJUCh pebeHKY, HO BIIO-
CJ1e/ICTBUM HadyaJlMCh IP06/IeMbl BO B3aUMOITIOHUMAHUU
MeXy pojUTeNsIMUA U pebeHKoM. [IpeTeH3uu GbLIM 110
MOBOJly TOTO, YTO MaJIbdUK BCe JleJlaeT He TaK, KaK XO-
TeJsloChb 6b1 poauTessiM. [loceleHre ceMbU BBISIBUJIO OT-
CYTCTBUE YBaXKEHUsI K pe6EHKY CO CTOPOHBI IPUEMHOT0
otua. CUTyalLMIO y1al0Ch HU3MEHUTD TOJIbKO TOT/a, KOT-
Jla HayaJ1acb paboTa IIcCUxo0JIora ¢ ceMbel.

Emie onHa cTopoHa pa3BUTHs pebeHKa — 3To npodo-
pueHTanus. He cekpeT, YTo npaBU/IbHO BbIOpaHHas Npo-
deccusa - 3aj0r ycrnelmHoro 6yayiiero pebenka. /Jety,
ocTaBllIMecs 6e3 NonevyeHus: poAuTeel, caMu C TPy OM
BbIOMPAIOT cebe KOoJIJIe/ K UM BY3, B KOTOPOM UM XOYeT-
csl yunuThbCs. UM Hy»Ha OMOLllb, HO 3TO He Ta MOMOILb,
Korjia 3a pebeHKa pelIaloT, KyJa eMy MONUTH YYUThCH,
3TO KPOIOT/IMBBINA TPY/, N0 BbISIBJEHUIO CIIOCOGHOCTEH,
HaKJIOHHOCTeH B TOM W/ MHOM 06J1aCTH 3HAHUU U yMe-
HUMH, 3TO aHa/IN3 CUTYalluu B CTPaHe, IPOrHO3 Ha To, Oy-
JleT JI1 BocTpe6oBaHa BbIOpaHHas podeccus JeT yepe3
5-10. K coxkasieHut0, TaKOM MOJX0/1 MOXKHO BCTPETUTD HE
Bcerja. Anelra A. IOCTYNUJI B By3, BCe COTPYAHUKH pa-
JI0BAJIMCh 3a HETO, XOTs U HeJloyMeBasly, 104eMy OH I0-
111eJ1 yYUTh Ha UHGOPMALlMOHHbIe TeXHOJIOI'MH, KOT/ia y
Hero BCer/ia NoJiy4yajoch Xopoulo nucatb. Ho 3To 656110
€ero pellleHHe, ¥ BCe OTHEC/IUCh K HeMy C yBakeHHeM. He
MPOLIJIO U roja, KakK loHolla 6pocus o6ydyeHue, eMy He
MOHPABUJIOCH TaM YYUTbCs], OH U CaM He IOHKMMaJl, 3a4eM
OH TYy/a Mo111eJ1, KOT/ia BCI0 CO3HATEIbHYIO0 XKU3Hb JIIOOUI
JINTEPATypy.

B HacTosiiee BpeMsl BollpocaM IpodecCuoHaIbHOU
NOJFOTOBKU U TPYZOYyCTPONCTBA OTBOAUTCSA OTPOMHas
poJsib. HaliTu moMmoliib 1 noAiep>KKy B Bbioope mpodec-
CUM MOXKHO, OOpaTUBLIMCb K ICUX0JIOTAM pPeCypCHBIX
LIeHTPOB, Ha CONPOBOXAEHUH KOTOPBIX COCTOAT IMpH-
eMHble CeMbH, APYTrUX OpraHMU3aLUsaX ropoza, UHPop-
Mal{o0 06 3TOM MOXXKHO HalTH B UHTepHeTe, B MocKBe
MOCTOSIHHO YCTPAUBAIOTCS 3KCKYPCUH 10 TpodopHeHTa-
LIMH, pa3JIMyHble MeponpusaTus. Ecin ecTh xeJlaHue 10-
Mo4b pebGeHKy B BbIGope npodeccui, Kyjia 06paTUThCH,
BCerjja MO>XHO HalTH.

MHoro4urcaeHHble UCC/e0BaHUs 0Ka3bIBAIOT, YTO
Ha Y[l0BJIETBOPEHHOCTb >KU3HbIO ONpeJieJIeHHOe BJIU-
sIHMe OKa3blBalOT BHELIHOCTb, 3/J0POBbe, BO3PACT, ypo-
BeHb HHTeJVIEKTYa/IbHOTO Pa3BUTHs, 006pa3oBaHUe,
npodeccusi, XxapakTep U yCnexu B TPYJOBOH JesTesib-
HOCTH, JI0X0/[], YCJIOBUS IPOXKMBAaHUS, MOJIHOLLEHHOCTh
Jlocyra ¥ OTAblXa U MHOroe Jpyroe. Mbl, B3pocJible, He
MOXXEM TOBJIMATb Ha BCe 3TU XapaKTEePUCTHUKH >KU3HHY,
HO CIOCOGCTBOBATb TOMY, YTOObI peGeHOK, CTaB B3poc-
JIBIM, ObLJI CYACTJ/IUB, yCIelleH U MPUHOCUI T0JIb3Y JII0-
JISIM, CO3HATeJIbHO Be/isl ero K 3TOMY, MOXeM U JJOJKHBI.
BcnomHuTe, Kak y AHTyaHa Jie CeHT-JK3tonepu: «Tbl Ha-
BCer/ia B OTBETE 3a TeX, KOro NpUpyIu/i». m
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XUMHUA U BUO/IOTUA

BJIMAHUE JIOKAJIBHOT'O X0J100BOT'0 CTPECC BO3/JIEICTBHA HA
MAPAMETPEI HEPBHO-MBIIIEYHOM CUCTEMbBI YE/JTOBEKA

Amumpuii Koocmaumuxnosuu BEPECTHH

KaHdudam pu3uko-mamemamuyeckux HayK, cmapwuti HaQyuyHsilli compyoHuk HJ/I
«PYHKYUOHA/NbHBIX CUCMeM 0p2aHU3Ma Yesn08eka Ha Cesepe»
Cypaymckuli 2ocydapcmeeHHblll yHUgepcumem

AnHomayus. 06veKkmoMm 0151 Ha61100eHUS A8ASAUCH
ucnsimyemble — M0100ble 100U (HCEHCKO20 U MYHCCKO-
20 nosa) 8 eozpacme om 20 do 28 sem, kKomopbwle nood-
8epaanucb /JA0KAAbHOMY X0/100080My 8030elicmauro.
Bcezo 6bl10 uccaedosaHo 45 uenosek, komopwvle 6blau
pazdesieHbl Ha 3 2pynnbl: epynna cpasHeHusl — Auyd, He
3aHUMawwWuecs: 3akaausavuem opzanusma; 1 epynna
HabawdeHus — Auya, 3akaausaruwuecs meHee 1 2oda
(okos0 7 mecsiyes); 2 epynna HabawodeHUs - Auya, 3a-
HuMarwwuecs 3akaaugavuem 6osee 2 sem. JlokasibHoe
X0.100080e go030elicmeue U3MeHsem 3HA4eHUs hapa-
Mempo8 Keazuammpakimopog mpemopozpamm, 0 yem
ceudemebcmayom usMeHeHusl naowjadeli Keasuam-
mpakmopos. KosiuuecmeeHHble Xapakmepucmuku Ked-
3uammpakmopoe Haubosiee cmamucmu4ecku 3HA4UMO
yMeHblWamcs nocjae JA0KA/AbHO20 X0.10008020 803deli-
cmaeusi 8 2pynne Jstodel, 3akaausaroujuxcsi 6oaee 2 gem,
8 omJu4ue om 2pynnsl CPABHEHUsI 8 KOMOPOoll ommeua-
emcsi ygesuyeHue naoujadetl.

Kawueegsle cao08a: keasuammpakmop, 6eKkmop co-
CMosiHUsl 6uocucmemMbvl, mpemop, cmpecc gosdelicmaue.

BBeaeHue. B nmpoliecce cBoel XXU3He1eITeTbHOCTH
YeJIOBEK OCYUIECTBJISIET HENpPepPbIBHOE BbIJeJeHHe
TEIJIOThI B OKpY»Karlyto cpeay. Ee kosnyecTBo 3aBu-
CUT OT CTeleHU PU3UIECKOT0 HalpsHKEeHHUs B onpeie-
JIEHHBIX KJHMMaTUYeCKUX yCJ0BHUAX. [l TOro 4TOOBI
du3nosOTHYECKHE TPOIecCChl B OpraHu3Me MpoTe-
KaJIJU HOPMaJIbHO, BbIJejisieMasl OpraHu3MOM TeILIOo-
Ta J0/DKHA MOJIHOCTBIO OTBOJUTBCS B OKPYXKAIOUYIO
cpeny. HapyuieHue TemsioBoro 6ajaHca B yC/IOBHUSIX
MOHIKEHHBIX TEMIIepaTyp MOXKeT NPHUBECTU K Hepe-
OXJIAXKZIEHHUI0 OpraHW3Ma M, KaK CJIeJICTBHE, K MOTepe
TPYAOCIIOCOOHOCTH, B6BICTPON YTOMJISIEMOCTH, TIOTEPE
CO3HaHMUS U laXKe TeIJIOBO# cMepTH [6, 8, 10].

B CBsI3U C 3TUM NMOBBIIAETCS POJIb aZalTallMOHHOM
CIOCOGHOCTH OpTaHU3Ma K YC/IOBHUSM C HU3KUM TeM-
nepaTypHbIM peXMMoM. Ha cerogHsuHUM JleHb I0-
BCEMECTHO MpPUAAETCs OOJIbIIOE 3HAYeHNE 3/[0POBOMY
006pa3y >KM3HH, B TOM YKCJIEe U B OPraHu3aluu TPyAa,
6bITa ¥ oTAbIXa. CpescTBa GU3NIECKOUN KYJIbTYPbI KC-
MOJIb3YIOTCS JJIsi MOBBIIIEHNUS MPOWU3BOJAUTETbHOCTH
TPyAa, YKpeIJeHUs1 3/0pOBbsl, MPOPUIAKTUKHA MPO-

deccuoHaJIbHBIX 3a00J1€BaHUH.

Jlns usmeHeHus1 o6pasa KU3HU HEOOXOAHUMO U3Me-
HATb TEKyI[HUe MapaMeTphl, PeryJupyoliue TeyeHue
aToro npoiecca (Bce UM YaCTUYHO), B 3aBUCUMOCTHU
OT TOTO, B KaKot Mepe (B KaKOM HalpaBJIeHUH) HE06-
XOZIMMO U3MEHUTDb COCTOSIHMEe opraHusma [14].

OaHUM U3 3P PEeKTHUBHBIX TPUEMOB [JIsl MTOJAHATHS
CTPeCCOyCTOWYUBOCTU OpraHM3Ma K HeOGJIaronpusT-
HbIM (GaKTopaM OKpy)Kalollel cpeAbl SIBJASETCSA 3a-
KaJuBaHue. bjarorBopHoe BJIMSIHME €CTECTBEHHBIX
$aKTOPOB, a TaK¥Ke 03ZJ0POBUTEJNLHOIO MJIaBAHUS, JI0-
3UPOBAHHBIX KOHTPACTHBIX MPOLEAYP HA 3/10pOBbe U
PaboTOCIOCOGHOCTh YeJI0BEKA OTMedaeTCcsl MHOTUMHU
ucciaesoBanusiMu. CyliecTByeT NOTPeGHOCTb B IO-
BBIIIEHWH aJIallTUBHBIX BO3MOXXHOCTEH OpraHu3Ma K
NpOSIBJIEHHUIO HEGJIaronpUsTHbIX GpAaKTOPOB BHEIIHEN
cpensr [3].

OGBEKT M METO/ bl HCC/IeOBaHUS.

06 beKkTOM [1/1s1 HAGJIIOJIEHUS SBJISIJIUCh HCIBITye-
Mble — MOJIOZIble JIIOAW (EHCKOTO U MYKCKOTO 10J1a)
B Bo3pacte oT 20 f0 28 JjieT, KOTOpbIe MOJIBEPTaJIUCh
JIOKaJIbHOMY X0JIO/IOBOMY BO3JeicTBUI0. CHU/IsT B KOM-
GOpPTHOM TMOJIOKEHUU UCHBITYEMBbIM He06X0AHUMO
OBLIIO y/IEeP>KUBATh MaJiel] PyKH B CTaTUYECKOM I0JIO-
»KEHUHU HaJl TOKOBUXPEBBIM JJATYMKOM Ha OTpe/esieH-
HOM pacCTOsIHUU 6e3 BO3/IeHCTBUs, a 3aTeM I10CJIe TH-
MOTEPMUYECKOTO BO3/J€CTBUSI.

Bcero 6bL10 uccnenoBaHO 45 4YeslOBeK, KOTOpbIe
ObLIM pa3/iesieHbl HAa 3 TPYIIIbI: IPYINa CpaBHEHUS —
JINIA, He 3aHUMAaloIMecs 3aKaJuBaHWeM OpraHu3Ma; 1
rpyImna HaGJII0ieHus — JINIA, 3aKaJTUBaloL[Hecs] MeHee
1 roga; 2 rpynna Ha6JII0JeHuUs — JTU1A, 3aHUMaIO I eCs
3aKasiuBaHueM GoJiee 2 seT. [lokazaTes M CHUMAJIUCh B
3UMHUHI ¥ BECEHHUU MTepHO/IbI [10 U MOCJIE X0JI0Z0BOT0
BO3/IeHCTBUS, YTO NPeCTABJIEHO B U3alHe UCCIe/0-
BaHUS.

06cne0oBaHUEe CTY[EHTOB MPOU3BO/JUJIOCH HEWH-
Ba3MBHBIMH METO/JAaMU M COOTBETCTBOBAJIO I3THYe-
CKUM HoOpMaM XeJIbCUHCKOW Jnekjapanuu (2000 1.).
KpuTtepuu BkJ/IOYeHHA: Bo3pacT cTyAeHToB 20-28
JIET; OTCYTCTBHE Ka06 Ha COCTOSIHUE 37J0POBbS B IIe-
puoj, MpoBesileHUs] 06C/e/JOBaHUHN; Ha/lu4due UHOOP-
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Xumua v buoaorma

MHUPOBAHHOI'O COIVIACHsl Ha y4yacTHe B UCCIeJ0BaHHUMU.
KpuTtepuu uck/aodeHus: 60Je3Hb CTYleHTa B IePUOJ
o6cen0BaHUA.

JlJ1s1 KaXK/10T0 HCIIBITYeMOT0 perucTpupoBasach na-
pameTpsl TpeMoporpamm (TMI') no 1 mocJie loKaabHO-
o X0JI0[0BOT'0 BO3/lelcTBUA. McIIbITYeMbli TOrpysKas
KHUCTh B EMKOCTb C BOJIOM ¢ TeMnepatypoii Tx 2-4 °C Ha
2 MMHYTBI, 110CJIe Yero NpoM3BOAUIACh PETUCTPALUs
TMT nocJie JT0KaJbHOTO X0JIOAOBOT0 Bo3aeicTBUs. C
nomouibo IBM mpousBoguiache BUlyaausauus LaH-
HBIX, I0JIy4eHHbIX C 6MOU3MEPHUTENbHOI'0 KOMILJIEKCa,
3aTeM CTpoMJIach BpeMeHHasl pa3BepTKa CUTHaJa, KO-
Topasi Npeo6pa3oBbIBaJaCh JUCKpeTHU3alMel CurHaia
B HEKOTOpble YHCJIOBble psAAbl (Bbi6opku TMI) [4, 9,
12].

Ha ocnose nosnydennoro sektopa x(t)=(x, x,)"
CTpoMJNCh KBasuaTTpakTopel (KA) auHamMuku 1mo-
BeZleHUs X(t) U onpefensiich 06'beMbl NMOJYyYeHHbIX
KBa3MaTTpakTopoB V  no popmye V ">2Ax *Ax, 2V ™"
, TIe Ax1 - BapualMOHHbIN pasMmax BeanuuHbl TMI, a
Ax, - pasMax U3MeHeHWH AJis X,(t) CKopocTH uU3Me-
HeHust TMT []. B KoHeYHOM HUTOre aHAJU3 COCTOSIHUS
HepBHO-MbllleyHOU cucteMmbl (HMC) npoBoauscs Ha
ocHoBe cpaBHeHuUs miaoiagu KA B Buze S [1-2, 5, 13].

Pe3ysbTaThl HCCeJOBAHUA U UX 00CYXKEeHUS.

PacyeT mapamMeTpoB KBasHaTTPaKTOPOB MPOU3BO-
JWJICcA No nporpaMmam ajasg IBM, 3apeructpupoBaH-
HbIM B ®PeJlepa/IbHOM areHTCTBE MO UHTeJJIeKTYalb-
HOM COOGCTBEHHOCTH, MAaTeHTaM U TOBAapHbIM 3HaKaM
[7,11].

[Ipy1 3TOM MBI IpeBApUTETBHO PACCUUTBIBAJIU N1J10-
IlaZld KBAa3UAaTTPAKTOPOB PErUCTPUPYEMbBIX TPEMOPO-
rpaMM JJisi BceX 45 UCNBITYeMbIX, UTO PeACTaBAEHHO
B TabJuie 1, B KoopauHaTax X=X, (t) moJiokeH’e najib-
1la 10 OTHOIIEHHIO K AaTYuKYy, X,=dx /dt=x (t). Pacuer
miomaau (B obuieM ciaydae o6bema V,, T.K.X,=dx,/dt)

NPOM3BOJMUIICA Ha OCHOBe 061meit popmyannl V4 =] | of
rae DX - mpescTaBisM BapUaLMOHHBIE pa3Maxil 1o
KaX{Iol X KOOpJIMHATe. JIlo60l AUHAMUYECKUH OT-
pe3ok (TpaekTopus mNajbllda B NPOCTPAHCTBE) AJIs
KoopAuHaT X, (t) u x,(t) B $a3oBOM NpoCTpaHCTBE He-
MOBTOPUM M HEBOCIPOW3BOAUM. JTO JBHXKEHHUE Xa-
OTHYEeCKOe, HO B NpejesiaX OrpaHUYeHHbIX 06bEMOB
®IIC (xBasuaTTpakTOpoB). KBasnaTTpakTop MOKHO
MOBTOPUTH U OH MoxeT usydatbces B TXC [5,9, 11, 14].

W13 Tabaunel 1 ciefyeT, YTO peakijys pa3HbIX TPYII
HCIBITYEMBIX Ha XOJIOAOBBIA CTpecc OyneT pas/uy-
HOW. DTO AE€MOHCTPUPYET OAHOBPEMEHHO M CTEeNeHb
ajlanTalMu K XOJIOJI0BOMY BO3JEeWCTBHIO. B dacTHO-

Ta6auna 1 - 3HayeHUd IJIOLAAed MapaMeTPOB KBa-
3MaTTPAKTOPOB TPEMOpPOTrpaMM BceX TpPynn HCHbITYe-
MBIX J0 U MOCJIe JIOKAJbHOTO X0JIOL0BOr0 BO3AEeHCTBUA
(Z¥10°y.e.)

3HayeHus wiomazei KA - Z *10°¢ (y.e.)

1 rpynmna 2 rpynna 3 rpynmna
J10 nocje g0 mocjie  Jo nocjie

1 0,81 2,76 1,53 1,76 1,79 0,82
2 0,80 1,58 148 | 4,80 0,70 0,73
3 1,12 1,46 0,67 | 0,80 0,38 1,49
4 1,01 1,72 0,71 1,52 1,17 0,43
5 1,20 1,62 0,62 0,84 0,36 0,83
6 0,79 1,51 146 | 2,88 1,05 0,98
7 0,77 1,33 1,45 | 859 1,21 1,04
8 0,33 0,88 0,69 | 099 1,07 0,94
9 0,49 1,21 091 0,98 0,68 0,67
10 1,07 0,87 086 | 082 0,93 1,50
11 0,73 2,06 2,68 | 2722 0,53 1,43
12 1,27 2,19 1,32 2,22 3,77 1,47
13 1,08 5,56 357 | 345 2,45 1,63
14 0,60 1,13 1,25 2,29 3,53 1,07
15 2,31 5,64 2,36 | 3,03 0,69 0,60
Me 1,32 2,22 0,81 1,58 1,05 0,98
5% | 0,62 0,8 0,33 0,87 0,36 0,43
95% | 3,57 8,59 2,31 5,64 3,77 1,63

CTH, y IEPBOUA U BTOPOU TPyNI HUCHBITYEMbIX HAOJIIO-
JlaeTcs yBeJIMYeHre 3Ha4eHUH MeJJMaH BbIGOPOK MPHU
pacuéTte mJOIAZEed KBAa3WATTPAKTOPOB TPeMOPO-
rpaMM IOCJIe JIOKaJbHOTO X0JIOZ0BOTO BO3/IEHCTBUS.
OHOBpEMEHHO MOXHO HabJI0[aTh pPa3HUIy 3HaYe-
HUW MeJjMaH MeX/Jy NepBOW U BTOPOW rpynmnaMu Uc-
NBITYEeMbIX KaK AJIs IJIOMaZel, Tak U JiJisi 06'bEMOB
KA. B To e BpeMsl TpeTbsl IpyIlNa UCIBITyEMbIX I0-
Ka3aJia HeCylleCTBEHHYI0 Pa3HUIy MeX/ly 3HaueHHs-
MU MeJIMaH /10 U MOoCJIe JIOKAJbHOTO X0JIOZ0BOTr0 BO3-
felictBud. g muowaneid KA B TpeTbell rpymnne gaxe
MPOU30IIIO HeGOJIbIIOE YMeHbIIeHHe 3HAUYeHUs Me-
JIMaHBbI.

Takue pe3ysbTaTbl MOXXHO OGBSICHUTH 3G(PeKTOM
3aKaJIMBaHUsl OpPraHW3Ma, KOTOPBbINA 3a JiBa rojia 3a-
KaJIMBaHUs J1aeT BbIpaKeHHbIH aflanTalMOHHBIA pe-
3ysbTar. [locsie I0KasbHOTO X0JI0[J0BOT0 BO3/[€eCTBHUS
BO BTOPOM r'pyIine 3Ha4YeHHe MeIUaHbl JJis MJI011a/ el
KBa3uaTTPaKTOPOB yBesnuuBaeTcs B 1,68 pasa, Toraa
KaK B IEpPBOU I'pyIiIe Mocje JIOKaJbHOTO X0J00BOr0
BO3/IeHCTBUS 3HaUYeHHe Me/[UaHbl KBa3UATTPAKTOPOB
yBesnunuBaeTcsd B 1,95 pasa. OfHaKo TpeThsl Tpymnmna
JlaeT UHBEPCHMBHOE HAlpaBJieHWe U3MeHEeHHs S 70 U
MOCJIe X0JI0Z0BOT'0 BO3/IEHCTBUSA: B CHOKOWHOM COCTO-
AHUY Mbl UMeeM Me, = 1.05 y.e., a mocJie CTpeccoBoro
BO3JIeMCTBUS Me, = 0,98 ye.m
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EO/1I0r'nAa U rEOrPA®UA

O NIPUYNHAX PACIHUPEHHNA 3EMJIN

Cogpusa Hukonaeena CE/IE3HEBA

HHcmumym memannypauu u xumuyeckoli mexHosoz2uu um. C.b. /leonosa

Hpkymckuil HayuoHa1bHbIl Uccaed08ameabCKull mexHuveckull yHugepcumem

B pa6orax [1, 2] roBopHTCSI 0 MOJie/IM «MaJION 3eMJIn»
B NPOILJIOM M O TOM, KaK OHAa Hayasa paclIUpPSThCH B
CBETe MeTa/VIOTUAPUHON TeopuH. [Ipu aToM ckazaHO
0 TOM, YTO aKTHBHOE pacCIIMpeHHe MJIaHEeThl HAa4aJ0Ch
245 MUIH. JieT Ha3aj, YTO COOTBETCTBYET BPEMEHHU KOH-
1ja aseo304 — HayaJsa Me3030s1. Ho modyemy 3emnda ctana
AaKTHBHO PACIIMPSTHCS TOJIBKO C JJ]AHHOT'O0 MOMeHTa?

Mebl 3HaeM, YTO TH/APU/IBI, U3 KOTOPBIX, 10 METAJJIO-
TUPUAHON TEOPHH, CI0KEHO SAPO IJIAHEThI, PA3yTJIoT-
HSIOTCA JIUOO TPU TMOHWKEHWHU AaBJIeHUs, JIUOO TPHU
NOBBIIIEHUH TeMrepaTypsl [3]. [lockosbKy fjaBieHuEe B
HeJipaxX TOT/a CyLIeCTBEHHO U3MEHHUTHCS HE MOIJIO, TO
MPUYHMHY CTOUT UCKATh B PE3KOM IIOBBIILIEHUH TEMITIEpa-
Typbl. BriosiHe BO3MOXKHO, 4YTO B 3TO BpeMs NPOU30LIIA
CUJIbHeHIas BCcnblmKa Ha CoJiHIlE UM B3PBIB GJIM3KOU
Kk HaM CBepxXHOBOM.

OpHako ¢usuk-uccienoBartesnb A.J0. CkiasspoB mpen-
JIOXKHUJI IPYTYI0 UHTEPECHYI0 TUnoTe3y (OH ke 060CHO-
BaJl C TIOMOIb 3TOM TUNOTE3bl MPUYMHBI KaTacTpodswl,
Mpou3oIIeIIed HA CThIKE MEPMb-TPUAC), 10 KOTOPOU
NPUYMHON poCTa TEMIEPATYPHI Aipa MOIJIM CTATh IPO-
1[ecchbl, Iporcxozsaue B acteHocdepe. [Ipeanosararor,
YTO B HEW TOCNOACTBYIOT IOBBIIIEHHbIE TEMIIEPATYPHI.
[Ipy4rHa 3TOr0 KPoeTcs B BA3KO-IJIACTUYHBIX TeYEHU-
X B acTeHocdepe (M3-3a CKOIJIEHUSI B HEW BOJOPOZA),
a TaK)Ke B Pa/IMOreHHOM TeIllsie. BeicoKre TeMIepaTypbl
acreHocdepbl 06yCIaBJIMBAIOT B HEH, TaK HA3bIBAEMYIO,
30HHYIO IJIaBKY, TP KOTOPOU GoJiee JIerKHe BelecTBa
BMECTe C BO/IOPOJIOM YXO/AT BBEPX, a 60Jiee TsKesble —
omyckaroTcs BHU3. OCTBITh acTeHocpepe B CBA3M C pas-
YIUIOTHEHUEM OT Jlera3alyy BO0po/a He JaeT HOBBIN
NPUTOK BOZOPO/ia (ecsv MPUTOKA BOAOPOJA B onpeje-
JIEHHBIX MeCTax U3 HeJ[p HeT WJIM ero Majlo, TO TaM acTe-
Hocdepa mpomaZiaeT BoOOIle UM CTAHOBUTCSA TOHKOWH;
HEO/IHOPO/JIHOCTD TOJILIUHBI acTeHOCPephbl MOATBEDPXK-

JIAl0T JaHHbIEe CelcMUYecKoi ToMorpadun).

[Ipu aToM ferasupyroluiicss u3 acteHochepbl BOJO-
pOJL BC/IEICTBUE CBOM BBICOKOM TEMJIOEMKOCTH BEJET K
MOSIBJIEHUIO B BEPXHUX CJIOSIX MAHTUU KOHBEKI[MOHHBIX
TENJIOBBIX NOTOKOB, KOTOpPble O0YCJABJMBAIOT BYJIKA-
HUYECKYI0 U TEKTOHUYECKYI0 aKTUBHOCTB (0COGEHHO 110
KpasiM JiutochepHbIx manT). Ho Hac B faHHOM ciydae
VMHTEPECYIOT TsKeJible BellecTBa. OHY, @ BMeCTe C HUMHU
Y MOBBIIIEHHBIA TEMJIOBON QPOHT, OMYCKasiCh, MpOrpe-
BAIOT HIDKeJIeXalllhe CJIOW, TOXe 3aIlycKasi B HUX Mpo-
1[eCC 30HHOM MJIaBKU — TaK acTeHocdepa NpoJBUraeTCs
BIVIyOb MaHTHU.

Ecnu cuuTarh, 4TO Halla NJaHeTa 6Gbla MEHBLINX
pa3MepoB, TO JJO/DKHA Oblja CyllecTBOBAaTh HEKOTOpast
«mepBUYHasA» acTeHocdepa, chopMHUpPOBaABIIASCS OFHO-
BpeMeHHO c JinTochepoit B BepxHeM apxee. Torza, ABU-
rasicb BHM3 BMeCTe C MOBbILIEHHBIM TEIJIOBbIM PppPOH-
TOM, OHA JIOJDKHA OblIa JOCTUTHYTH si/ipa 3eMJIM KaK pas
K KOHIIy Ma1e030s1 ¥ CIIPOBOIMPOBATh pe3K0e MOBBIIIe-
HUEe ero TeMIEepaTypbl, B pe3y/bTaTe Yero BOAOPO/H-
CThIE COEIMHEHHUS CTA/IM Pa3yIJIOTHAThCA. [locse aToro
oz intTocdepoit crana popMUPOBATHCA HOBasI aCTEHOC-
depa, KkoTOpass CHOBa HayaJla CBOE JIBIKEHHE BHU3, KO-
TOpOe MbI MOXKEM HabJII0ZaTh U cerdac.

He crout 3abbiBaTh U 0 TOM, YTO GoJjiee TIyGOKHe
CJIOW THUJPUZOB BC/EACTBHE OOJIBLIETO JABJEHUS CIO-
COOHBI K 0OJIbIIEMY VIIJIOTHEHHIO U, COOTBETCTBEHHO,
pa3yIIOTHEHHWIO (TpaBAa, [Jis Pas3/IoKeHHs TUJPUJOB
Ha OOJIbIIMX IIyOWHAx TpedyeTcs U OoJiee BbICOKAs
TeMIiiepaTypa) [4]. B koHIe maneo30s TeMmepaTypa OT
PaZiMOTeHHOr0 TeIlJIa MOIJIa JOCTUYb KPUTUIECKHX 3HA-
YeHWUH, IPU KOTOPOM CTa/i pasyIJIOTHATHCA THAPUADI
OTIpe/IeJIEHHOTO CJI0S1 TJTYOUHBI, YTO SIBUJIOCH TPUYNMHOM
Pe3KOoro pacliupeHusi IJIaHEeTHL. |
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INEPEPABOTKA BYMAKHbIX OTX0O40B

Buxkmop Heanosuu CA/IAMATOB

KaHOudam mexHu4eckux Hayk, doyeHm Kageopbl MAQWUHOCMPOUMEAbHbIX MEXHOA02Ull U

mamepuasios I/IpKymCKOZO HAYUOHA/IbHO20 uccsedo8amebCcko20 YHUsepcumema

IOpuii Baadumuposuu BAHTEEB

I/IHcmumym 3KOHOMUKU, ynpassieHus u npasda HpKymCK'OZO HAYUOHA/IbHO20
uccnedoeameﬂba{ozoyHueepcumema

BBeaeHue. B craTbe paccmaTpuBaeTcss mpobJsieMa
yTUan3auuu Makynatypsl. B Poccuu co Bpemen CCCP
KOpEeHHBbIM 00pa30M U3MEHUJIACch CHCTeMa c6opa U yTH-
Jiu3anuu 6ymaru u kaptoHa. [locse pacnaza cowosa ata
0TpacJib yTpaTUJa A0/DKHOE BHUMaHUe. OpHeHTUPYSCh
Ha OMNBIT CTPaH 3ana/ia, MOXHO U JjaXke HY»KHO MOCTPO-
UTh HOBYIO CUCTEMY c60pa, epepaboTKH U BTOPHUYHO-
ro HCHOJIb30BaHHS MakysaaTypbl. HoBble TexHOJIOTHU
nepepaboTKH, MePCIeKTUBbI POCTAa HA PbIHKAX, 3KOHO-
MUYECKHE U 9KOJIOTUYeCcKHe GpaKTOPHI - BCE 3TO AOKHO
NpUBJieYb BHUMaHUeE NpeANpUHUMAaTe €N K IaHHOH OT-
pac/iv NPOMBIIIJIEHHOCTH.

OcHoBHas 4acTs. [lo fanHbIM Abercade Consulting
B NPOU3BO/CTBEHHON Tape GymMara M KapTOH COCTaB-
st 73,9 % oT o61mero oobeMa norpebieHus, B Mo-
TpebuTesnbckod Tape — 15,1 % [5]. B ocHoBHOM U3
OYMa)KHbIX OTXOJI0OB HM3rOTABJMBAIOT MaKyJaTypPHbIHA
KapTOH, KOTOPBIM Ha CETOAHS CUUTAETCS BO BCEM MUpe
CaMbIM TEpPCNEeKTUBHbIM BTOPUYHBIM YIAKOBOYHBIM
MarepuasioM. Cipoc Ha JaHHBIA MaTepHuas pacTeT 6Obl-
CTPO B OTVIMYME OT APYTUX MPOAYKTOB NepepaboTKH.
CBs13aHO 3TO, B EPBYIO OYepe/ib, C COKpALeHUEM MHU-
POBBIX 3a1aCOB NEPBUYHOM I1€JIJII0JI03bI U Y?KECTOUEHH -
€M 3KOJIOTMYECKHUX CTaHJapTOB B Pa3BUThIX CTpPaHax.
OJlHaKO Ha POCCHMCKOM PBbIHKE eCTb CBOS CrenuuKa.
MHOruM HM3BecTHO, 4YTo Poccusi 6orata MpUpPOAHBIMU
pecypcaMu, OJJHUMH W3 HUX SIBJISIETCS J[pEBECHHA U ee
NpoU3BOAHBIE. Bonpockl 06 yTHIM3ALMK MaKyJaTypbl
NpPaKTHYEeCKH He pellasikCh, MOTOMY YTO HPOGJIEMbI
3KO0JIOTHH BBI3bIBAJIM MaJIbIF HHTepec. [ocymapcTBo 06-
paTuJ0 BHUMaHHeE Ha CO0p U nepepaboTKy 6yMakKHBIX
OTXO/I0B TOJIBKO B NEPHO/] Pa3BUTOrO COI[MAJIN3Ma, BO
BpeMs ZiebUIMTa IOYTH Ha BCe TOBaphl. bblia moctpoe-
Ha 06111ecol03Hast CHCTeMa [0 NPHUeMY HCI0Ib30BAaHHOM
OyMaru 1 KapTOHa OT HaceJIeHHs], KoTopasl JlelCTBOBa-
Ja o 1991r,; B cTpaHe NpoOU3BOAMJIACH arUTalMs Ha-
CeJIeHUSs], pe3y/IbTATOM Yero CTaJl BHYIIUTeJbHbIH pOCT
c6opa MakysnaTypsbl [4]. C HauasioM pedopM U pacnagom
CCCP Bcs 3Ta cucteMa «cjoMaJjiacb» U JI0 CEroHsIIIHE-
ro BpeMeHH He BoccTaHoBJeHa. [loaTomMy o6ocTpuach

npo6JieMa YTHUAM3ALUU U BTOPUYHOTO MCI0JIb30BaHUSA
OGyMaKHbIX 0TX0Z0B. [loTpebieHne 6yMaru, KapToHa U
OCTaJIbHBIX OyMaXXHbIX MaTEpPUaJIOB C KaXKAbIM JHEM
pacTeT, 4YTO BeJIET K YBEJUYEHNUIO 00 bEMOB HUX NPOU3-
BO/ICTBA M MCIOJIb30BAHUIO JIECHBIX, BOAHBIX (MpecHast
BO/Ia), 9HEPTETUYECKUX PECYPCOB.

[Ipy npaBUJIBHOM 06pabOTKe MpPAKTUYECKU BCe
TUIBI 6yMaru MnoAAaTCcs nepepaboTKe U MOTYT OBITh
VCI0JIb30BaHBI /15 TIOJIy4YeHUsI HOBOW 6yMaru: KapToH,
IJIOTHAasi 6yMara, ra3eTsl, )KypHaJibl, peKJIaMHbIe Gy KJie-
ThI, HEOOJIbIIIME OPOLIOPHI, KOHBEPTHI, 6yMara AJis KO-
NMpoBaHus, nucyas 6ymara. [lepedriciieHHbIe TUTIBI GY-
Mard xopouo noggawTcs nepepabotke. [lepepaboTka
Maky/JaTypbl /[AJs1 HCIOJb30BaHUS B IPOU3BO/CTBE
OyMard U KapTOHA OCYIIECTBJISETCS MO MOKPOM Tex-
HOJIOTUH Y BKJIIOYAET CJIeAYIOL[Me ONepanuu: poCiycK
MaKyJIaTypbl, OYMCTKY MaKy/JIaTyPHOH MaccChl OT MOCTO-
POHHUX MPUMECEH, JOPOCIYCK MaKy/JIaTypHOH Macchl U
TOHKYI0 OYMCTKY MaKyJIaTypHOU Macchl [9].

Pocmyck MakysaTypbl Ha BOJIOKHA OCYIE€CTBJISETCS
B BOZIE B IM/JIpopa3buBaTessAx MPHU KOHLEHTpaLUH 4-6
%. [1oz; BO3/1€HiCTBHEM IIOTOKOB BO/IbI IPOMCXOJIUT MIPO-
[[eCC U3MeJIbYeHHs MaKy/IaTypbl Ha KYCOUKH U pas/iesie-
HUe Ha BOJIOKHA. [Hipopa36uBaTeiv OCHAIEHbl CHTOM
c orBepcTusAMHU 10-12 MM. [losrydynBLIAdAcA CycneH3Us
MaKyJIaTypHOH MacChl IPOXOJHUT Yepe3 OTBEPCTHS CUTA
¥ TNOCTyINaeT Ha cieayolylo omepanuioo [2]. Kpome
TOr0, B TUAPOPa36UBaATE/AX TPOUCXOAUT U OT/AEEeHHE
rpy0ObIX BKJIIOUEHUH U3 MaKyJaTypbl — TsDKeJble yaa-
JISIIOTCS U3 CIIELIMAJIbHOTO IPsi3ec6OPHHUKA, a JIeTKHue —
B BU/Ie TEKCTHJIA U TOJTMMEPHBIX MIJIEHOK — YAAISIOTCS
160 B BHUJE KTyTa IMOCTOSHHO, JIU60 NEPHUOANYECKH.
MakynaTypHast Macca nocJie ruZipopasbruBaTesis Copep-
KUT ¥ BOJIOKHA, U HEPACTYCTUBIINECS KYCOYKH MaKyJia-
TYpBIL.

[lanee Mo TeXHOJIOTMYECKOMY NPOLECCY MAKyJIaTyp-
Has Macca oyuuiaeTcs oT npuMecei [9]. O4ucTka oT Ts-
YKeJIBIX IPUMeCcer — MeCKa, CTEKJIA, CKPENoK U T. /. 0Cy-
IEeCTBJSETCH B OYMCTUTEJSAX MaKy/JaaTyphl. Tskesble
MPUMECH 0CAXAAITCS B rpsi3eC60pPHUKE U CO BpEMEeHEM
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MaTtemaTuka

yhaasoTcs. Jlerkue nprMecH B BU/Jie MOJTMMEPHBIX I1J1e-
HOK M KYCOYKOB MaKyJIaTyphl yJJaJs0TCs Ha BUGpocop-
TUPOBKaxX C OTBEPCTHEM lllesieBoro Tuma. [Ipomeamas
CUTO MaKyJIaTypHasl Macca HalpaBJisieTcs Ha JajbHel-
1IyI0 TeperpyninupoBKY.

OuMileHHasi MaKy/JaTypHasi Macca MPOXOAMUT CTa-
JHI0 JIOPOCHYyCKa Ha CHelraJbHOM 000pyJOBaHUU —
3HTHULITHIIEPAX PAa3JUYHON KOHCTPYKLHH.

JlJ1s1 OKOHYaTeIbHON OYMCTKU MaKy/IaTypHOH Macchbl
OT y3eJIKOB U MeJIKUX TOUeUYHbIX BKpaIJIeHUH MINPOKO
IPUMEHSIOTCS BUXpeBble KOHUYeCKHe OYMCTUTEH, KO-
TOpble 06BIYHO YCTAaHABJUBAIOTCS B TPU CTyIEeHHU [9].

MHorue BUJbl KapToHa (Kak U OymMard) HUMeENOT
CJIOXKHBIM COCTaB, BKJ/IOYAKOIUNA OUTYM, BOCK, Hapa-
buH, KJIel U Jipyrye BelllecTBa. YKa3aHHble BellleCcTBa
npyd nepepaboTKe 3arpsi3HAIT 060pyAOBaHUe, 3a6U-
BalOT CeTKU M CyKHa OyMarofiesaTesJbHbIX U KapTo-
HOJleslaTe/IbHbIX MalllMH, HaJUNAalT Ha NOBEPXHOCTb
CYWIMJIBHBIX LUWJIMHAPOB U T. A. [1]. Takue KapTOHBI
NO/BEPTAIOTCS TepMOMEXaHUYeCKOH 006paboTKe, KO-
TOpasi OCYLLeCTBJsETCs 0C/Ie 0YUCTKU MaKy/IaTypHON
Macchl Ipu KoHLeHTpauuu 25-35 %. Llesnbio TepMoMe-
XaHUYeCKOM 00pabOTKU fABJSETCS JucleprupoBaHue
npuMecel 0 pa3MepoB, IPHU KOTOPBIX UX OTPULIATEb-
HOe JleficTBUe Ha Mpollecc JajbHellel nepepaboTKu
He cKasblBaeTcs. [[puMeHsieTcs ABa cnocoba TepMoMe-
XaHUYeCKOU 06paboTKU — XOJIOJAHbBIN U ropssuuit. [Ipu
XOJIOJJHOM crocobe JucrneprupoBaHue MPOBOJUTCS
npu aTMochepHOM JiaBJeHUU U TeMIepaType Ao 95°
C, a npu ropsiueM — IpHY NOBBILIEHHOM JlaBJIeHUHU [0
0,3-0,5 MIla u TemnepaTtype 130-150° C.

B 3aBHCHMMOCTH OT KayecTBa MakKyJaTypbl U BUJA
NPOU3BOJAUMON KAapTOHHO-OYMaXKHOU MPOAYKIUU He-
KOTOpble U3 yKa3aHHbIX ONepalyi Ha NMpakTUKe Mo-
I'YT ObITh UCKJIIOYEeHbl. MOXXHO OTMETHUTb, YTO MOKpast
TEXHOJIOTHS NepepaboTKM MakyJaaTypbl [9] xapakTe-
pH3yeTcs BbICOKOM 3HEPrOeMKOCTbIO NPOM3BO/CTBA U
BbICOKUM Y/leJIbHBIM PacxXo/joM BOAbI (10 HECKOJIbKUX
JleCSITKOB MeTPOB KyOHYeCKUX Ha TOHHY IPOAYKLUH), a
TaK)Ke 60JIbIIMM 06'b€MOM CTOYHBIX BOJ, UTO SIBJISIETCS
ee OTpULIATEIbHON CTOPOHOM.

[IpoMbIlIIEHHOE TPOU3BOACTBO GYMaru OKasblBaeT
3HAuMTe/bHOe BO3/leHICTBUE Ha OKPY)KAIOIIy0 Cpezay
Ha NepBOHAYaJIbHOM 3Tale IoJyYeHUss U 06paboTKU
CbIPbsl U Ha NOCJIeAYIOIINX 3Tanax. [Ipu npousBoAcTBe
6yMary B BO3/JlyX U BOJy NIONa/lal0T BbICOKOTOKCUYHbIE
XUMHYeCKHe BelLeCcTBa, TaKhe KaK TOJIyoJ, MeTaHOJ,
JHMOKCHUJ, XJI0pa, COoJIsiHas KUcJ0oTa U popMasbleruj,.
Co3naHue nepepaboTaHHON Gymaru TpebyeT MeHblile
XUMHYEeCKUX BellleCTB U 0TOesIMBaTe el, 4eM co3/jaHue
HOBOM 6yMaru. OHaKO NPU NPOU3BO/ICTBE BTOPUUHOMN
OyMaru MoxeT 06pa3oBbIBAaTbCs OoJiblie Hiaama. I[lo
onieHke AreHTcTtBa CUIA mo oxpaHe oKpy»xarolei cpe-
Jbl TIPU NepepaboTKe MaKyJaTypbl Ha MPOU3BOJCTBO
HOBOU GyMaru 3arpsisHeHue BOJbl CHHXKaeTcst Ha 35%),
a 3arpsi3HeHue Bo3/lyXa yMeHbIlaeTcs Ha 74% [5].

HWcnosnb3oBaHUe nepepaboTaHHON MaKyJ1aTypbl CHU-
»KaeT noTpebJyieHue 3Hepruu. [ocyaapcTBeHHOe ynpaB-
JieHUe sHepreTudeckod nHdpopmanuu CUIA yTBepxaa-
eT [5], 4To aKOHOMUSI SIHepTUH b6J1aroZiaps nepepaboTke
MaKyJIaTyphl 10 CPaBHEHUIO C IPOU3BOJCTBOM OyMaru

13 He NlepepaboTaHHOM 1eJIJ110J103bl CHUXKAeT 3aTPaThl
sHepruu Ha 40%, B To BpeMs Kak Bropo MexyHapo[-
HON pelUpKy/JsLUU yTBEPKAAeT, YTO 3aTpaThl 3Hep-
MU CHWXKaloTcs Ha 64%. [To aToMy OBOAY 10 CUX IOP
WUJYT CIOPBL

Ha nmosyyeHue 6yMaKHOUM Macchl pu nepepaboTke
oymMard QakTU4YeCKU TpaTUTCA OOJibIle HCKOMaeMo-
ro TomsuBa [3], yeM Ha NoJiyyeHHe 1eJIJII0J103b] Yepes
kpadT-npouecc, Korjga 60Jibllasi YacTb 3HEPTUU NOJIY-
YyaeTcs OT CXKUTAHMSA APeBECHbIX OTX0J0B (KOpPHBI, KOp-
Hel, 0TXO/l0B JIECONIMJIEHUS) U NMOOOYHBIX NPOAYKTOB
JINTHUHA (UepHOTO I11eJI0Ka).

Hau6osee adpdeKTUBHBIM My TeM MepepaboTKU Kap-
TOHHO-OYMaKHbIX OTXO/IOB SIBJISIETCA MX HUCII0Jb30Ba-
HUe B IPOM3BO/ICTBE TapOyNaKOBOYHbIX BU/I0B OyMaru
Y KapTOHA, CAHUTApHO-TUTHeHWYeCKol GyMary, B IIpo-
M3BO/CTBE MATKUX KPOBeJbHBIX MaTepHUasoB (pybepo-
uJi, nepraMuH). KpoMe Toro, MakysaTypa UCIOJIb3yeTCs
B [IPOM3BO/ICTBE BOJIOKHUCTBIX IJIUT U TENJIOU30JIsL -
OHHbIX MaTepuasos [8].

3a nocneanue 40 seT MupoBoe MoOTpebJeHUEe OY-
Maru BbIpocsio Ha 40%. Ceifyac noTpe6isieTcs: 0KOJIO
300 MUIJIMOHOB TOHH OyMaru B roj. B ocHoBHOM JJis
NPOU3BOACTBA OyMary UCIOJb3yeTcsl NepBUYHas LeJl-
JI10J103a, Ha lepepaboTaHHY0 MaKyJIaTypy NPUXOAUTCS
38% MupoBoro o6’beMa IOCTaBOK BOJIOKHA, Ha HeJpe-
BeCHble BOJIOKHA U3 pacTeHUH, TaKUX KaK KOHOIJIS UJIU
keHada npuxonutcsa 7%. B 1ies110/103HO-6yMaKHOU
NPOMBIIIJIEHHOCTH BO BCEM MHUpPE €XerofHO HCIO0Jb-
3yeTcsl 0KOJIO0 4 MJIpJ. iepeBbeB Wi 35% OT 0611ero
o6beMa cpy6JieHHBIX AepeBbeB [7]. U3 aepeBbeB, Bbl-
pallleHHbIX CllellMaJbHO B IUTOMHUKAaX NPOU3BOAUTCS
16% MupoBoro oo'beMa 1ieJ1t0103bl. OCHOBHYO 4acThb
JIpeBeCUHBI /11 U3TOTOBJIEHUsI OyMary MoJiy4yarmT U3
BTOPUYHOIO Jeca. M3 JpeBHUX JieCOB MPOU3BOAUTCS
MeHee 9% LieJ11101038I [6].

[lepepaboTka oHOW TOHHBI ra3eTHOW GyMaru 3Ko-
HOMHUT 0K0J10 1 TOHHBI iepeBbeB, a nepepaboTka 1 TOH-
Hbl OyMard JiJisg ne4aTy WU JJs1 KOUPOBaHUS 3KOHO-
MUT HEMHOTHUM - 6oJiee 2 TOHH ApeBECUHBI [3].

06beM 06pa3oBaHUs GYMaXKHBIX OTXOZ0B 110 COCTOSI-
HUI0 Ha KoHel| 2013 roga oieHuBascsa B 7.3 MJIH. TOHH.
[To cpaBHeHMU!IO C NIpeAbIAYyIeM N1EPUO/IOM JAaHHbIN 10-
KasaTeJlb BbIPOC HE3HAYMTebHO: Ha 5.3%.

B Hamei cTpaHe O4eBUAHBIMU JHJEPaMU 1O 06b-
eMaM 06pa3oBaHus OYMaKHbIX 0TX0Z0B B 2013 roay
ctanu UenTpanbHbii u [IpuBo/mKCKUM denepasib-
Hble OKpyra. B a6Gcoyil0OTHOM BbIpaKeHHWHU B JAHHBIX
pernoHax 6buLio o6paszoBanHo 1390.75 u 1130.98
ThIC. TOHH MaKyJaTypbl COOTBETCTBEHHO. TpeTbe U
yeTBepTOoe MecTo 3aHuMawT lOxubit PO (856.42
ThiC. TOHH) U Cubupckut ®O (732.13 ThIC. TOHH).
MuHUMaNbHBIA 06beM 06pa3oBaHUs 3aPpUKCUPOBAH B
JanbueBoctrounoM @O - 242.42 Treic. TOHH. B 15 peru-
oHax Poccuu exxeroiHbli 06beM 06pa3oBaHUs MaKyJia-
Typbl npeBbiiaeT 100 Thic. TOHH. Cped HUX JTUAUPY-
10T MockBa U MockoBCKasi 06J1aCTh.

[To utoram 2013 ropa c60p GYMaKHbIX OTXO/IOB CO-
ctaBua 1864.9 Toic. T, nepepaboTka - 652.7 ThIC. T.

C y4yeToM cpeJijHed CTOMMOCTH MOKYIKH COPTHPO-
BaHHOMU (MpeccoBaHHOM) MaKy/1aTyphl B pa3mepe 5 000
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MaTtemaTuka

py6./T, obuMii 06beM pbIHKA MepepabOTKH MakKyJa-
TYPHOW Macchl B KOHEUHYI0 NPOJYKLHUI0 COCTaBUI 3.3
MJIPJ. py6JIei.

[TocTaBUMKK GYMa)KHBIX OTXOZ0B JieJIATCS Ha TpHU
OCHOBHbI€ TPYINIbl: NPOMBILJIEHHblE MpeJIpUaTUs
(Tunorpaduu, GpabpUKU MO MPOU3BOACTBY YIAKOBKU U
TOBapOB HAapoAHOTO noTpebeHus) - 50-55% nocraBok
(932.5 - 1025.7 ThIC. T), TOProBble NpenpusaTus (mpe-
HMYLIeCTBEHHO KpyMNHble ToproBble ceTu) — 40-45%
(746.0 - 839.2 ToIC. T.) ¥ HaceseHue - 1% (18.6 ToIC. T).

CTpyKkTypa noTpebJieHUsI MaKyJaTypbl: IPOU3BOJ-
CTBO TyaJleTHOM OyMard U KapToHa (KOpo604HOro,
TapHoro, roppokapToHa) — 489.5 ThIC. T; TPOU3BOJICTBO
KpOBeJIbHbIX MaTepHasioB — 130.5 TeIC. T; TpOM3BO/CTBO
3KO0BaThl, OYropyaThIX MPOKJIAZO0K U Ip. — 32.6 ThIC. T.

Ha ceropgusmHuil feub B Poccuu npezcraBiieHo 76
MPOMBIIJIEHHBIX NpeJIpUATHH, UCIOIb3YIOIUX B Ka-
YyecTBe OCHOBHOI'O WJIM JIONOJHUTEJIBHOIO ChIpbsl Ma-
Ky/JaTypHylo Maccy. OCHOBHasi KOHLEHTpalLus Iepe-
pabaThIBAOLMX NMPOMU3BOJCTB NPUXOJUTCA Ha JO0JI0
LentpanbHoro, CeBepo-3anafHoro U [IpuBOJIKCKOTO
denepanbHbIX OKPYTOB [6].

06beM uMnopTa MakyaaTypsl B 2014 roly cocTaBUI
3752.02 TonHbL [lo cpaBHeHut0 ¢ 2012 rogoM JaHHbIM
I0Ka3aTeJb BbIpoC Ha 47.6%. 06111ast CTOUMOCTb IOCTa-
BoK 6e3 yueTa H/[C 1 TaMO>KeHHBIX NOIJINH — 14.3 MJIH.
pybusieit. CpeiHsIT CTOUMOCTb KOHTpakTa - 5 194.13
pyo./T.

JkcnopT MakysnaTypsl B 2014 roay cocraBua 250.1
TBIC. T., 4TO 6oJiee yeM B 90 pa3 npeBbllIaeT 06’beM UM-
nopta. [lo cpaBHeHuto ¢ 2012 rogoM o6'beM MOCTABOK
cokpaTuJ/csa Ha 6.2%. O61asi CTOMMOCTb 3KCIOPTHBIX
npoaax 6e3 yyera H/IC - 1117.99 muH. py6. CpenHss
CTOUMOCTb KOHTpakKTa - 4470.51 py6./T.

B cpesHeM IjeHa Ha c/jlaBaeMyl0 MaKyJaTypy Bapbu-
pyetcs oT 2500 1o 6000 py6. 3a oaHy ToHHY. CaMolt fie-
uIeBoi MakynaTypoi (cTouMocTb — okoJio 800 py6./T.)
AIBJISIETCS CMelllaHHasl GyMara pasHbIX COPTOB UJIH c60P
(mapka MC-13B). Camas foporas (8000 py6./T.) - oTX0-
JIbl YUCTOU Gesiol 6yMaru (Mapka MC-1A).

[To MHEeHHI0 MHOTHX 3KCIIEPTOB PbIHKA, B HACTOsAIee
BpeMsl, C TOYKH 3PeHHUs 3KOHOMMKH, lies1ecoob6pasHo
nepepabaTblBaTh 0 56 % MaKyJaTypHOTO CbIpbfl OT
0611ero KoaiM4yecTBa MakyaaTypsol [4]. B Poccuu ceituac
MOKeT cobupaThcsl 0koJIo 35 % TaKoro chlpbs, TOrJa

KaK OCTa/lbHasi MaKyJlaTypa B OCHOBHOM B BH/Jie GBITO-
BOT'0 Mycopa NOIaJaeT Ha CBAJIKY, I03TOMY HEOOX0AU-
MO COBEPLIEHCTBOBATb CUCTEMY ee c60pa U 3aTOTOBKH.
CeroznHs B 3TON chepe HABJIIOAAIOTCS HEKOTOPBIE MOJ-
BIDKKH, CBSI3aHHbIE C aKTUBHOCTBIO YaCTHBIX NPEAIPU-
HUMaTesiedl, HO 6e3 MOJJEPIKKH TrOCyZapCTBa TYT He
o6oiTUCh. B Hallel cTpaHe, KOTOpast CTPEMUTCS K UH-
Terpauuy ¢ MUPOBOUM U eBpOINelCcKON 9KOHOMUYECKOU
CUCTEMOM, OTHOLIEHUE KO BTOPUYHOMY ChIPBIO J0JKHO
ObITb OJHO3HAYHBIM, I03TOMY HEOGXOJUMO BOCCTAHO-
BUTb CUCTEMY 3aroTOBKH U NEPEPAGOTKH BTOPUYHOTO
CbIpbsl TOJ 3aKOHOJATEJbHON ONEKOW rocyapcrBa U
NPaBUTENbCTBA. ITO J0J/DKHA GBITh COBEPLIEHHO HOBast
CHCTeMa HCIOJIb30BaHHUSI BTOPUYHBIX PECYPCOB, CIO-
co6Hasi paboTaTb B PBIHOYHBIX YCIOBHUSAX X03SMCTBO-
BaHUS, TO eCThb 0e3 BblJeJIeHUsl CPeACTB M3 HaLlero
Tolero deZepasbHOro GrOAKeTa Ha 3TU uesau [10]. B
CPOYHOM NOpsAKe JJIl CTapTa MO3UTUBHOTO PA3BUTHUS
JIOJDKHA OBITh 0OecreyeHa 3aKOHOJaTesbHasA 6asa Jie-
SITEJIbHOCTH COOPIIMKOB MaKyJaTypbl U MPOBOAUTHCS
CTUMYJIMPYIOLAst HAJIOT0Bast MOJUTHKA.

C TeXHOJIOTUYEeCKOW CTOPOHBI, AaJbHEeHIIUN pocT
noTpe6JieHHUs] MaKyJaTypbl BOSMOXKEH MyTEM HCIOJIb-
30BaHHs HOBOTO IEPCIEKTUBHOr0 060PYL0BaHUS; TEX-
HOJIOTUM 06ecliBeUMBaHUs U yAaleHus TUnorpadpckon
KpacKd W JApPYrUx NMpuUMeced U3 MaKyJaTypbl; HOBBIX
NPOKJIEUBAILIMX MaTepHaJOB; HOBBIX BUAOB GyMaru
Y KapTOHa, a TaKXe IepecMoTpa TPeGOBaHUM K HEKO-
TOPBIM MIMPOKO UCHOJIb3yeMbIM BUJAM GyMaru U Kap-
TOHA C LeJIbI0 YBEeJUYEHUs HUCII0/Ib30BaHUS B UX KOM-
NO3ULMU J0JM MaKyJaTyphl; HapallUBaHUS 0O0BEMOB
MCIO0JIb30BAaHUS MAKy/IaTypbl B KOMIIO3UIIUU NT€YaTHBIX
BU/IOB OyMaru, pa3JIMuHbIX BUJ0B KapToHa [6].

3akiw4deHnue. TakuM 06pa3oM, OBICTPBINA poOCT HC-
N0JIb30BaHUS MaKyJaTypbl MOXET ObIThb obecredeH
ClIeyIOUMMHA  MaKpPO3KOHOMHUYECKHMU (paKTOpaMu:
BBICOKOW CTOMMOCTBIO IIEPBUYHOIO JPEBECHOTO ChIPbsI
C YYETOM €ro TPAHCIOPTHUPOBKH; HU3KOH KallUTaJI0eM-
KOCTBIO IIPOEKTOB HOBBIX NPEeANPUATHH, pabOTAIOLIUX
Ha MaKyJaType;IPpOCTOTON CO3JaHUs HOBBIX MaJlbIX
NpeANpUsTUN; MOBBILIEHHBIM COPOCOM Ha 6yMary
KapTOH U3 BTOPUYHOrO BOJIOKHA M3-3a Gojiee HU3KOU
CTOMMOCTH U JAepUIUTA HA PbIHKE; NPABUTEIbCTBEH-
HBbIMH 3aKOHO/ATEJbHbIMU aKTaMH. B
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TEXHUYECKHUE HAYKHU

INPOBJIEMA HAKOIIVIEHUA U IIYTHU YTUJIN3ALIUU IIJIACTMACCOBBIX
OTXO0A0B

Buxkmop Heanoeuu CAJ/IAMATOB

KaHOudam mexHu4eckux Hayk, doyeHm kagpeopbl MAWUHOCMPOUMENbHbIX MEeXHOA02Ull U

mamepuasios HpKymCKOZO HAYUOHA/IbHO20 uccnedoeameﬂbcmzoyHueepcumema

MupoH AnekcaHdpoeuy BEPXOTYPOB

HHcmumym skoHOMUKu, ynpasieHusi U npaga HpKymckoz2o HayuoHa1bHO20
uccaedosamenbCko20 yHUsepcumema

BBenenue. Ha cerogHsmHuM AeHb OJHOW W3 MpO-
6J1eM, C KOTOPBIMH CTAJIKUBAETCS YeJI0BEYEeCTBO — 3TO
nmpo6JieMa OTXOI0B. B HacTos1ee BpeMs, B CHJIy ee Mac-
mrraba, OHa 0COOEHHO aKTyasibHA. [Ipou3Boas TOT Wau
WHOU MPOJYKT, HaM CJIeIyeT YYUTHIBATb HE TOJBKO €ro
MOTPEOUTENBCKYIO 10JIb3Y, HO U €ro BO3/eHCTBUE Ha
OKpY>KaIoIIyI0 Cpely B IpoIiecce MPOU3BO/ICTBA U YTH-
JIu3anuu. IMeHHO BOIpoC 0 JasibHeHIeH cyabbe moTe-
PSIBIIMX CBOM MOTPEOUTENTbCKHE KadyecTBa MPOAYKTaX
BBI3bIBAET IVIaBHBIA UHTepec. CeromHs 4eJoBe4eCTBO
HaKOIHUJIO CTOJIbKO OTXO/IOB, UTO BCEPbE3 CTOJKHYJIOCh
¢ npobJsieMod uX yTuausanuu. [Ipo6semMa BTOpUYHON
nepepabOTKU IJIACTMACCOBBIX OTXOJIOB OZHA U3 HaU-
6oJiee OCTPHIX MPOGJIEM COBPEMEHHOTO YeJI0BEeYeCTBa.
JlanHas mpo6JieMa He TOJIbKO TeXHUYecKasl, HO U 3KO-
JIOTHYeCKasi, TaK KaK IJIaCTMAacCOBbI€ OTXOJbl MOTYT
JIeXXaTh B 3eMJIM COTHH JIET, U He Pa3JIOKUTCS MOJIHO-
crTbio [1].

OcHoBHag 4acTb. [liacTMacchl (macTuyeckre Mac-
Chl) WJIM IIJIACTUKH — OPTaHUYEeCKHe MaTepHasibl, OCHO-
BOU KOTOPBIX SIBJISIIOTCS CHHTETHYECKHE WJIH MPUPO/I-
Hble BbICOKOMOJIEKYJ/ISIpHbIE COeJUHEHUS (IOIMMeEpHI).
W CKJIIOUUTESIPHO IIUPOKOE MNpPUMEHEHHEe TMOJyIHIN
MJIaCTMAcChl Ha OCHOBE CHUHTETHYECKHUX IO0JINMEPOB.
HasBaHue «myiacTMacchbl» 03HA4YaeT, YTO 3TH MaTepua-
JIbI TIOJT IECTBUEM HarpeBaHUs U JTaBJIeHUS CIIOCOOHBI
GOpMHUPOBATHCA U COXPAHATH 33JJaHHYI0 GOpPMy TOC/Ie
OXJIQKIeHUS WM OoTBepAeHus. [Iporecc dopMoBaHUs
COTMPOBOXKAAETCS MepPexoIoM IJIaCTUYeCKU AedpopMu-
pyeMoro (BS3KO-TeKy4ero) COCTOSIHUSI B CTEKJI006pas-
Hoe (TBépaoe) cocTosiHue [4].

YTuausanus OTXOJ[0B IJIaCTMacC BBUAY 6BICTPO-
ro pocrta 06beMOM UX NMPUMEHEHHs MpUobpesa BaXK-
HOe 3JKOHOMHYECKOe M 3KOJOTHYEeCKOoe 3Ha4dyeHHe.
HMcnosnb30BaHUE OTXOZ0B IMOJIUMEPHBIX MaTepHUasioB
MOMOTaeT PEIINTh CbIpbeBble MPOOJIEMBI, MO3BOJISS
COKpaTUTh MOTpe6JieHHe MEePBUYHBIX MaTepHabHbIX

pecypcoB [2]. BropuyHble mosiiMepHble MaTepHaJIbI
JIOJKHBI UTPATh B POMBIIIJIEHHOCTH TI0 TepepaboTKe
MJIACTMACC TaKyI0 e POJib, KAKYI0 UTPaeT MeTaJJI0JIOM
B MEeTaJTYPTHH.

OTX0/1bl TEPMOILIACTUYHBIX IJIACTMACC MOXKHO KJ1ac-
cuPUIUPOBATD CIEYIOIIMM 06pa3oM:

- TEXHOJIOTUYECKHE OTXOMbI MPOHU3BOCTBA, 06pasy-
I0L[Mecs MMPU CHHTe3e U NepepaboTKe IJIacTMacC U Co-
crasJsswomue ot 5 1o 35 % (mo macce). Ilo cBoiicTBam
OHU MaJIO OTVIMYAKTCS OT UCXOAHOTO ChIPbS U MOTYT
MMOBTOPHO MepepadbaThIBATbCS B CMECH C UCXOJHBIM Ma-
TepUuasiom;

- OTXOABI MPOU3BOACTBEHHOTO MNOTpebJieHUs, Ha-
KallJIMBaIoOIIMecs: B pe3yJibTaTe BbIXOJAa U3 CTPOS H3-
JleJTUA W3 MOJIMMEPHBIX MaTepPUasIOB, HCIOJIb3yeMbIX
B PA3JIMYHBIX OTPACJSIX 3KOHOMHUKU. ITH OTXOJbI J0-
CTaTOYHO OJZHOPOJHBI U TAKXKe MOTYT OBbITh IOBTOPHO
nepepaboTaHbl B uszenvsd. K HUM OoTHOCATCA AeTand
MalllKH, Tapa, OTXO/bl IJIEHOYHBIX MaTepPHaJIOB CeJib-
CKOXO03SIICTBEHHOI'0 Ha3HAYEHUs U JIP.;

- OTXOZibI OOIECTBEHHOTO MOTPeO/IeHHs, HaKaIlJIK-
BaloIMecs Ha CBaJIKax B pe3yJibTaTe MOPAJbHOTO WU
$U3UYeCKOTO HM3HOCA MOJUMEPHBIX JleTaled WU U3-
JleJTUH, B KOTOPBIX OHU MCI0JIb30BaJIUCh (IJ1acTMAacco-
Bas IMocyza, Mebesb, JeTaJlu aBTOMOOHWIEH U APYyrou
OBITOBOU TEXHUKH ). XOTSI OHU U NMPECTABJISIOT [[eHHOE
BTOPUYHOE ChIpbe, HO BCJIEICTBUE TEepeMEIINBAHUS C
JPYTUMU BUAAMH OTXOJOB UX IepepaboTKa B U3/IeJHs
3arpyaHeHa. /1ol 0TX0/I0B 06IeCTBEHHOT0 TOTpebJie-
Hus coctaBisieT 50 % BceX MOJTMMePHBIX 0TX0A0B [8].

CKom/IeHHsI OTXOZO0B M3 IJIaCTMacC 00pa3ymT B
MHUPOBOM OKeaHe II0J BO3JeCTBUEM Te4YeHHH O0COo-
6ble MycopHble NsiTHA. Ha ZJaHHBI MOMEHT MU3BECTHBI
nATb GOJIBIINUX CKOIJIEHUH MYCOPHBIX HSATEH — [0
JBa B TUXOM U ATJIaHTUYECKOM OKeaHaX, U OJHO — B
WupuiickoM okeaHe. /laHHbIe MyCOpPHbIE KPYTOBOPOTHI
B OCHOBHOM COCTOSIT U3 IJIACTUKOBBIX OTXO/IOB, 06pa-
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TexHu4yeckne Hayku

3YIOLIMXCS B pe3yJibTaTe COPOCOB M3 I'yCTOHACETEHHBIX
NpUOPEKHBIX 30H KOHTUHEHTOB. [ly1acTUKOBBIN Mycop
omaceH ellé U TeM, YTO MOPCKHeE KUBOTHbIE, 3a4aCTYIO,
MOTYT He pa3misgfeTb NPo3payHble YacTHUIb], IJIaBato-
I[M€e 110 TOBEPXHOCTH, U TOKCUYHBIE OTXO/bI MONA/AI0T
UM B 3KeJIyJI0K, 4aCTO CTAHOBSICh MIPUYMHOM JIeTa/IbHbIX
UCX0/10B [4].

Bosibiioe KOJMYECTBO JOJIFOBEYHOIO IJIACTHKA
OKa3bIBAETCS B JKeJyJKax MOPCKUX INTHI, U >XKHUBOT-
HBbIX, B YaCTHOCTH, MOPCKHX 4Yepenax M YepHOHOI'HX
asbbaTpocoB. [loMuMo mpsiMoro mpUYMHEHHUs Bpeja
’KUBOTHBIM, IJIaBaIOIIUE OTXOJbl MOTYT BIHUTBHIBATh
Y3 BO/Ibl OpraHU4YecKue 3arpsisHuTesd, Bk/aodas [1Xb
(mosiuxsnopupoBaHHble 6ubenunl), AAT (auxaopau-
denunTpuxaopmMetunMeTtan) u [1AY (nmosvapomaruye-
CKHe YIJIeBOZ0po/ibl). HeKoTopble U3 3TUX BELECTB He
TOJIbKO TOKCUYHBI — HX CTPYKTYypa CX0JHa C TOPMOHOM
3CTPaJIM0JIOM, YTO IPUBOJUT K FOPMOHA/TBbHOMY C6010 ¥
OTpPaBJIEHHOI'0 >KUBOTHOTO.

[l1acTUKOBBIE OTXO/bI JOKHBI lepepabaThiBaThCs,
IIOCKOJIBKY NMPU CKUTAHUHU IIJIACTUKA BBIAESAIOTCS TOK-
CHUYHbIE BELeCTBa, a pa3JaraeTcs maactuk 3a 100—200
Jet [4].

B neka6pe 2010 roga flH balieHc U ero KoJijieru 13
yHUBEpPCUTETA YOPUK MPEAJIOXKUIU HOBYIO TEXHOJIO-
TUI0 NepepaboTKH MPaKTUYEeCKHU BCEX IMJIACTMAaCCOBBIX
O0TXOZ,0B. MalllMHa C MOMOLIbI0 MUPOJIU3a B peaKTope ¢
KHUIISIIMM CJI0eM ITpu TeMrepaTtype okosio 500° C u 6e3
JOCTyIa KMCJI0POJa pasJiaraeT KyCKH IJIaCTMacCOBOTO
Mycopa, NPy 3TOM MHOTHE [T0JIMMepbl pacna/ialoTcs Ha
HCXOHble MOHOMeDHIL. Jlasiee cMech pas/iesiseTcs nepe-
roHKoi. KoHeYHBIM IPOJAYKTOM NepepaboTKHU SBJSIOT-
csl BOCK, CTHpOJI, TepedTaseBass KUCI0Ta, METHUIMETa-
KpUJIaT U YIJIepoJi, KOTOpbIe SBJSIOTCS ChIPbEM [JIs
JIETKOW NPOMBILIJIEHHOCTH. [I[pyMeHeHue 3TON TeXHO-
JIOTMH TI03BOJISIET CIKOHOMUTD CPE/ICTBA, 0TKA3aBIIHCh
OT 3aXOPOHEHHS OTXO/[0B, a C yYETOM IOJIy4YeHHsI CbIPbs
(B c/iyyae NpOMBILIJIEHHOTO UCIIOJIb30BaHUSA) SBJISIETCS
OBICTPO OKyINaeMbIM M KOMMEPYECKU NpPUBJIEKATEJb-
HBIM CIIOCO60OM YTUJIM3HWPOBATH IJIACTMACCOBbIE OTXO-
Ibl [5].

[lo MmeToziaM NepepaboOTKHU MJIacTMacChl UMEIOT 3Ha-
YUTEJbHOE MPEHMYIEeCTBO Nepes, MHOTHUMHU JIPYTHMHU
MaTepuaJaMu. biarogapsa U3roTOBJIEHUIO U3JEJUU U3
IJ1IacTMacc MeToZaMM NpeccoOBaHUs, JIUThA NOJ JaBJe-
HUeM, GOpPMOBaHUs, IKCTPY3UU U JPYTMMU MeTO/aMH
YCTPAHSAOTCS OTXO/bl NMPOU3BOJACTBA (CTPYKKHU), IO-
SABJISIETCSI BO3MOXXHOCTb UIMPOKON aBTOMAaTH3aLUU
npou3Bo/CcTBA. HakoHel, 6GO/bIIMM NPEUMYIECTBOM
IJIACTUYECKUX Macc MepeJi APyTMMH MaTepyuasaMu sB-
JIIeTCS] HEOTPAHUUYEHHOCTh U JOCTYIHOCTb ChIPbeBOM
6a3bl (HedTsHbIE ra3bl, HePThb, YT0JIb, OTXOAbI JIECOTEX-
HUYECKOW MPOMBILIJIEHHOCTH, CeJIbCKOI0 X03MCTBa U
Ap.) [6].

B NpoMBILIJIEHHOCTH TaK e NMPUMEHSIOTCSA Cleay-
I0Ilie OCHOBHbIE HalpaBJIeHUs] YTUIU3ALUU U JTUKBU-
Jalluid OTXOJ0B IJIaCTMAacC: nepepaboTKa OTXOJ0B B
NOJIMMEPHOE CbIpbe U MOBTOPHOE €ro MCIO0JIb30BaHUe
JUISl TIOJIyYeHUsl U3/leJINH; CKUraHUe BMeCTe C ObITO-
BbIMHU OTXOJJaMH; MHUPOJIU3 U TOJIyYeHHE KHUJKOr0 U
ra3oo6pa3HOro TOIJIMBA; 3aXOPOHEHHE Ha IMOJIMTOHAX

Y CBaJIKaX.

OCHOBHOM NyThb yTWUJM3ALMKM OTXOJOB IJacTMacc
— 9TO UX NOBTOPHOE UCI0JIb30BaHHUe 110 NPSIMOMY Ha-
3HayeHM10. KanuTasbHble 3aTpaThl IPU TAaKOM Crocobe
yTUJIU3aL M1 HeBeJUKU. [Ipy 3TOM He TOJIbKO JJOCTHUTa-
eTcs pecypcocbeperawiuii 3dpPeKT OT TOBTOPHOTO BO-
BJIeYeHUs] MaTepHaIbHbIX PeCypcoB B IPOU3BO/CTBEH-
HBI{ IIMKJI, HO U CYLIleCTBEHHO CHUXKAIOTCS Harpy3KH Ha
OKpy»karoliyto cpeny [1].

HecMoTpsi Ha 3HauUTesbHble NpeHMyllecTBa IO-
BTOPHOTO MCIOJIb30BaHHUs MOJMMEPHbIX MaTepHaJsIoB,
TaKUM CIIOCOGOM YTUIU3UPYEeTCs JIUIIb He3HAYUTe N b-
HOe MX KOJIMYEeCTBO, YTO CBSI3aHO C TPYJ0EMKOCTBIO
cbopa, pasjesieHusl, COPTUPOBKH, OUYUCTKU OTXO/0M
(mpexxze Bcero OTXOA0B OBITOBOTO NOTpebJieHHs ).
[TosToMy HapsAy ¢ BTOPUYHON NepepaboTKON OTX0/[0B
IJIaCTMAacC B U3/e/is B NPOMBIIJIEHHOCTH UCMOJIb3Y-
I0TCS U IpyTrUe Cnoco6bl yTuansanuu [1].

Becbma nepcrekTUBHa NepepaboTka OTXO[0B
IJIaCTMacC NUPOJIM30M, B pe3y/bTaTe KOTOPOro H3
MJIACTMACCOBBIX OTX0Z0B mpu 425 °C u JaBieHUU
20 MIla nonyyarwT TOmIMBO, Ha 95 % cocTosllee U3
KUJIKMX yTJIeBOJOPOJOB U Ha 5 % M3 roproyero rasa.
[IpuMeHeHHe 3TOW TEXHOJIOTMU /JJid IepepaboTKu
IJIACTMACCOBBIX OTXOJ0B 3KOHOMHUYECKH BBIT'OJIHO.
YcraHOBKa, nepepabaTrsiBaroiuil 11,3 Thic. T/roj oTX0-
Jl0B OKyTlaeTcsl 3a TpH roja. Mcrnosb3oBaHue sTUX yCTa-
HOBOK lleJlec000pa3Ho JIMIIb B pallOHax C pecypcamu
OTXOZI0B He MeHee 465 ThIC. T/To.

K TexHO/OrMYeCKMM OTXOJaM OTHOCATCS OCTAaTKU
MCXOJJHOT'O ChbIpbsl, 06pa3oBaBllrecs B Npolecce Mpo-
M3BOJCTBA U YAaCTUYHO WJIMU NMOJHOCTbIO yTpaTHUBLIME
N0KasaTeJd KayecTBa. YacTb M3 HUX (BO3BpaTHbIE OT-
XO/ibl) — JINTHUKH, OTXO/ZbI IPU BbIXO/le Ha pexuM, 6pa-
KOBaHHbIe JleTa/lu — HUCIO0JIb3YI0TCS N0c/e NpeJBapu-
TeJbHOW NOATOTOBKU B TOM >Ke WJIM JIpyroM Ipoliecce.
TexHosI0THYECKHE OTX0/bl, 6€3BO3BPATHO yTPATUBILHE
CBOU OCHOBHbIE CBOMCTBA, He MOT'YT ObITh NepepaboTa-
Hbl B U3/leJIUSl U TIoJJIeXKaT CXKUTAaHUIO MO0 3aX0pOHe-
Huto [3].

Ha cerofHAmHUN feHb ydyeHble JOOUBAIOTCS YHU-
KaJbHOI'0 MNporpecca, C KaXKJbIM JHEM H306peTaroT
HOBble TexXHOJIOTHU. HanpuMep, y>ke /iBa rosia B ropojie
EMBa, yto B Pecniy6simke Komu (Poccus), ycneuiHo pa-
60TaeT 3aB0/] 10 IPOX3BO/CTBY TPOTYapHOU MJIUTKHU U
6GOp/AOPHOT0 KaMHS U3 NOJIMMePHbBIX OTXO/0B: IIJIaCTH-
KOBBIX OYTBIJIOK, KAHUCTP, EMKOCTEN OT OBITOBOM XU-
MUU U TaK Jasee. B roposie ycTaHOB/IeHbI CieljMalbHble
YPHBI JiJ1 c60pa NJIaCTUKOBOI'O MyCopa, U TOpoXKaHe C
yZI0BOJIbCTBHEM Yy4YacTBYIOT B 3TOW nmporpamMme. EMBa
nosiydaet 6oJsiee 30 M? «IJIaCTUKOBOTO TpOTyapa» B
CYTKH, KOTOPBIM IOCTENIeHHO 3aMeHsAIT acdanbT. Tak
Ke CYLIeCTBYIOT U Jipyrye NpoAyKIUH. (pescTaB/leHbl
HMKe) [2].

ACCOPTUMEHT NPOAYKIMHU, NMPOU3BOAMMON U3 ILJIa-
CTUKOBBIX OTXOJI0B: OJIOKH HOJUCTHUPOJIOETOHHBIE;
6J10KM ap60JIMTOBBIE; IJIMTKA TPOTyapHas NOJHUMep-
necyaHHas; yepenula MoJuMMeplriecyaHHasi; 60pJOpbl
JIOPOXKHbIe, CaJl0Bble; JIIOKHU; KOJIOZLbI; BOJOOTJIHBBI;
JIpeHa)kKHble CHCTEeMbl; KOBepa; MaMATHUKH; JeXauun
NOJIULeHCKUH; pellleTKa JMBHEBKH; LINPOC (CTPOUTEb-
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CTBO OBICTPOBO3BOAUMBIX CKJIAZ0B U aHTapOB); CTOJI-
Obl, IOAAePXKUBAOLIME JIJIsI BAHOTPAJHUKOB.
[lonuMepriecyaHble U3JenHus He TPeGYOT yxoha
MHorue rogpl. [lonuMep-necyaHble U3/e/us Jerde aHa-
JIOTOB. 3a CYET BA3KOH CTPYKTYPbl U3HOCOCTOMKOCTH
TaKUX M3JeJui B 2-3 pasa Bblllle, YeM HU3HOCOCTOH-
KOCTb U3 GETOHA, KaMHel, MpamMopa U Jip. U3genus us
HOJIMMepIIeCYaHbIX MAaTEPUAJIOB IKOJIOTUYECKH YHIIIE.
[lonuMepriecyaHHasi KOMIO3ULUS COCTOUT HCKJIIO-
YUTEJIbHO U3 IKOJIOTHYECKH YHUCTBIX MaTEPUAJIOB: ped-
HOTO I1eCcKa, U3 KOTOPOTo MOCTPOEHO BCE BOKPYT HAC U
Ha KOTOPOM MBI JIEXXUM Ha IJIsIKe; TOJIMMEPOB, paspe-
IIEHHBIX K KOHTAKTY C MULIEH U B KOTOPble 3aBEPHYTO
BCE BOKPYT Hac; MUHEPaJIbHbIX KpacuTeseH [7].
OnTUMH3aLUsl TEXHOJOIMYECKHUX CXeM W IpOU3-
BOJICTB B IIeJIOM OTKpBIBAE€T NMyTH CO3JaHUsS 3aMKHY-
TBIX 10 MaTepUaJbHbIM U 3HEPreTUYeCKUM MOTOKaM
TEXHOJIOTHUYECKHX CXeM, UCKJIIOYAILUIUX BpeJHbIE BbI-

OpOCHI B OKPYXKAIOILYI0 Cpely U NPUBOASIINX K 9KOHO-
MHUU HEPTUH.

3akoyeHue. [Ipy co3aHUM HOBBIX MPOU3BOJCTB
U PEKOHCTPYKLHUU AeHCTBYWOLIUX NpeJIpUATHH ce-
pbe3Hoe 3HaYeHUEe HUMeEeT OXpaHa OKpyKawled cpe-
Jbl U CO3JjaHHe 0e30IacHbIX MPOLECCOB YTUIU3ALUU
OTXOZ0B. B cTaThbe paccMOTpeHbI pa3/M4Hble TPUEMBI
nepepaboTKH BTOPUYHOI'O ChIpbSl [JJII KOMILJIEKCHO-
ro pelleHHs BONPOCOB CO3JaHHUS OE30TXOJHBIX WU
MaJIOOTXOJHbIX NMPOU3BOACTB. Takoi mojxon mpezro-
JlaraeT KOMIJIEKCHYIO IIepepaboTKy ChIPbEBBIX pecyp-
COB M aHaJIU3 MPOU3BOJCTBA KAaK 6OJIbILON CUCTEMBIL.
KoMmmiekcHast mnepepaboTKa ChIpbsl ONpeJessieTcs
crieMPUKON ChIPbEBBIX PECYPCOB, BO3MOXKHOCTBIO Ha-
NpaBJIEHHOH HX epepabOTKHU U CO3aHHUs M0 CYLIECTBY
3aMKHYTBIX TEXHOJIOTUYECKUX LIUKJIOB C HCIOJIb30Ba-
HHEeM BTOPUYHbBIX MaTepHUaJbHBIX PECYPCOB. B
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HUCCJIEJOBAHHME

NPUYUH MOBBLIIEHHOTO U3HOCA TOPIIOBOH

YACTHU KOHIEBbIX ®PE3

AnHomayus. [IpoussedeH aHA/AU3 NOBLIWEHHO20
U3Hoca mopyosoll yacmu KoHyesoll pesbl ¢ yyemom
degpopmayuu kopnyca gppe3bl om cus pe3aHust, umerouell
HAU60/IbUWYI0 8EAUYUHY 8 MOPY08ol yacmu.

Knawuesvle caoea: koHyesass ¢pesa, mopyosas
yacms, CMoUuKocmo.

W3BecTHBI caefymwoliye CBeJleHUs [1-9],
OTHOCSILMECS K Ipoleccy ppe3epoBaHUst KOHILEBBIMU
¢dpesamu. @DpesepoBaHHe XapaKTEPU3YETCS PALOM
ocobeHHocTel. Kaxxapiii 3y6 pe3nl npu dppesepoBaHUU
3a OZIMH 0GOPOT HAXOJUTCS B KOHTAKTE C 3arOTOBKOM
HeO6O0JIbIUIYI0 YaCTh CBOEr0 060POTa, 2 OCTANBHYIO YaCTh
My TU NPOXOAUT 6€3 06paboTKH, TO eCTh He YYaCTBYET B
pe3aHuy, a 3aTeM CHOBA BXOJUT B pe3aHue. Bxos 3y6a B
pesaHue, TOeCTbBKOHTAKT COOpabaThIBaEMOM 1€ TAJBIO,
COMPOBOXKAAETCS  KOJIeOAaHUSIMU W BUOpALUAMU.
Kpome Toro, 13-3a u3MeHEHHUs TOJILHUHbI CPE3AEMOTO
3yb6oM cios (B TedyeHHE OZHOro 0060poTa) ycuaue
pe3aHusi TakXe KoJsiebJsercs. Bce 3To oTpuuaTesbHO
CKa3blBaeTCss HA TOYHOCTH M  IIEPOXOBATOCTH
06pabaTbiBaeMOW MOBEPXHOCTU M CTOUKOCTH JIe3BUU
¢dpesbl. [y yMeHblLIeHUs] KoJieGaHUM U BUOpauit
B KOHLEBBIX ¢pe3ax NPUMEHSAT CleAylolye
KOHCTPYKTUBHbIE MPUEMBI: Pa3/IMYHbIA YIJIOBOW ILar
3yObeB U Pa3/IMYHbIN yroJ HAKJI0HA BUHTOBOW JIMHUU
coceHUX 3yObeB, a TaKXe JOMOJHUTE/bHbIE 3yObs B
TOPI[OBOM YacTH ppe3sl.

YnoMmsiHyTble KoJie6baHUs U BUOPALMU, OJHON U TOH
’Ke BeJIMYMHBI. OILYLIAIOT KaK K TOPL0Bast 4acTb Gppeskl,
TaK U OCHOBHas 4acTb ¢pe3bl. Ho 3T KosnebaHus u
BUOpaLMU CONMPOBOXKAAITCA JAedopMaldeil Kopmyca
¢dpessbl ¥ 3Ta AedopMalys YBeJUIUBAETCS y TOPLOBOM
YacTH, TaK Kak KoHIeBasi ¢pesa MpeAcTaB/sET COO0H
aHaJIOTUI0 KOHCOJIbHOM OaJIKU C KeCTKOU 3aJesIKOU
B LlaHroBoM mnatpoHe. OCOGEHHO 3TO OIIyUIAeTCs B
JJIMHHOKPOMOYHBIX KOHI[€BbIX ¢pe3ax: KoJieGaHUS U
BUOpaLUX YCUJIMBAIOTCS M3-3a HaJIU4us AebopMaruu
U u3ruba ocu Kopmyca ¢pesbl, YTO OTPUIATEJIBHO
CKa3bIBaeTCs He TOJIbKO Ha KayecTBe 06pabaThiBaeMoit
MOBEPXHOCTH, HO U YMEHbIUAET CTOHUKOCTb PEXYIHX

AHOdpeii Baaepvesuy BOJH/IOB

UHJCeHep-npo2pamMucm
HHH npubopocmpoerusi um. B.B. Tuxomuposa

Baaeumun Ilasaoeuy YEPKAIIIUH

KaHOudam mexHu4ecKux Hayk
OAO OMT O6seduHeHHble MAWUHOCMPOUMEAbHbIe MEXHO.102UU

JIe3BUM TOPLOBOM 4YacTu ¢pe3bl. AHa/lU3y 3TOMY
BOMPOCY [0 YMEHbIIEHUI CTOMKOCTHU PEXYLUX
JIe3BUH MOCBsIllleHa TeMaTHKa JaHHOU cTaThu. Ha puc.1
npejcTaB/eHa KOHLeBas JJIMHHOKPOMOYHas ¢pesa.
-,

__.-'—.rl'\— e .--""-'_,-"\

PucyHok 1 - KoHueBas JJIMHHOKPOMOYHast
dpesa: 1 - pexxymas yactb ppe3sbl; 2 - XBOCTOBUK; 3 —
L[AHrOBbIN NaTPOH; 4 —~0ch ¢ppe3bl B IepBOHAYAILHOM,

HEOTKaTOM NOJI0KEHUH; 5 - 0Cb Pppe3bl B OTKATOM,
AedopMHUPOBAaHHOM M0JIOKEHHH; 6 - TOPLOBAsA YacTh
dpesbl; A - BeJIMYMHA OTXKATUA OCH Ppe3bl NoJ,
Harpyskoii; L - BbicoTa pexkyieil yactu ¢pessr; P -
pacnpe/ie/ileHHasA Harpyska Ha pexkyIiylo 4acTb ¢ppessl.
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Cy11ecTBYyIOT pasjiiyHble  pPAa3HOBUJHOCTH
KOHLIeBbIX  dpes, B TOM uuciae ¢pe3bl C
MoAUMPUIUPOBAHHONW reoMeTpUeld, B YaCTHOCTU CM.
Cait Specnn52.ru. Pasgen caiita «HoBasi paspa6oTka
000 HII «PUT-UHXXWHWPUHI» KonueBass ¢pesa,
MMemollas lepeMeHHY0 reOMeTPHUI0 PeXyIlell KPOMKH,
VaCuEdge». [Ilpu uynctoBoM ¢pe3epoBaHUU OTKUM
KOHIeBO# ¢pesnl cocTtaBiaseT 0,02 - 0,045 Mmm.

Ha caitte WWW.visnyk-mmi.kpi.ua. B pasgene
«®posioB B.K, Tnagckuit M.H. (KueBkuit
MOJIMTEXHUYEeCKUH WHCTUTYT) AHanuTH4Yeckoe
pelieHHe 3aJja4M onpeJesieHusl ynpyrux gepopMmanui
MHCTPyMEHTa 1NpPU  KOHTYpHOM  ¢pe3epoBaHUHU
KOHILIeBbIMU (pe3aMu» U3JI0KEHO, UYTO NPH YePHOBOM
dpe3epoBaHUN OTKUM KOHILEBOM ¢pe3bl cOCTaBJsET
0,5-1,5mMMm.

B P® o¢pesnr BeimyckawoTcst mo 'OCT 18372-73.

®pe3bl KOHIEBbIE TBEP/OCIJIABHBIE. TexHUYeCKHE
YCJIOBUS.

HawubGosee 60JIbIION OTKHUM UMEIOT
JUIMHHOKPOMOYHbIE  (pe3bl. JUIMHHOKPOMOYHbBIE

¢bpe3nl (B OT/IMYHE OT KOPOTKUX ¢pe3) HUMewT B
pe3aHUH GoJiblie ABYX 3yObeB Zp, YUCIO KOTOPBIX
BbIUUC/AsIETCS 110 dopmyiie [ 6 ]

Zp=[ark Cos(1-2-t/D) -Z] /360 + B-Z/( m-D-Ctgw,

rje: t — IpUMIYCK 1MoJ 06paboTKY; Z = YUCJIO 3yObeB;
B - mupunHa ¢pesepoBanus; D - auameTrp ¢ppesbr;w-
yTOJI HAKJIOHA 3yObEB.

B AJMHHOKPOMOUYHBIX dpe3ax 0O6bIYHO He ObIBAET,
4YyTOObl (pesa BBIXOAWIA W3 CONPUKOCHOBEHUS C
06pabaThIBaeMbIM MaTepHaOM W HCHBIThIBAJA H3-3a
3TOTO YAAPHYIO Harpy3Ky.

B 3aBUCHMOCTH OT BbIGOpa NApaMeETPOB pe3aHUs
¢pe3bl U MapaMeTpoB pe3aHHUs AJIUHHOKPOMOYHbBIE
¢$pe3bI MOTryT 6bITE C pPABHOMEPHBIM  HEPAaBHOMEPHBIM

dpesepoBaHueM.

[Ipy fgoctaToyHO GOJBLIOM 4YHCIE JeTanel
B TeXHUYECKH OOGOCHOBAHHBIX CJAy4yasgX MOXHO
peau30BBIBaTh paBHOMEpHOe ¢dpesepoBaHue.

[Ipn >xecTkoM Kopmyce ¢pe3bl MOXHO INOJYYUTb
paBHOMepHOe dpe3epoBaHUe NPU OOJILLION LIUPUHE
dpesepoBaHus 6e3 HaMu4us BUOpanuil (K KOTOPBIM
TaK YyBCTBUTEJbHBI KOHILeBble ¢ppe3nl). KosebaHus
M BUOpAUMU MOTYT OBbITb TOJBKO INpU BXOJEe B
3aroTOBKY M BBIXOJl€ U3 3arOTOBKH I0CJ€ OKOHYaHUS
dpe3epoBaHus, a TaKKe IPU U3HOCE PEKYLIUX JIE3BUM.

Jnsg yMeHbLIeHUsT BUOpALUH TakKe NPUMEHSIOT
pacyeTHOe COOTHOIUIEHHE [apaMeTPOB: LIMPHUHBI
cpe3aeMoro cjos, AuaMeTpa ¢pe3bl, 0CeBOro Liara
M yIJa HakJOHA peXylWux 3yObeB MPU KOTOPbIX
obecrneynBaeTcsl paBHOMepHoe ¢pesepoBaHue. Ilpu
paBHOMepHOM (pe3epoBaHUMU OCEBOH IIAr J0JDKEeH
YKJAJbIBaTbC M0 LIMPUHEe ¢pe3epoBaHusl Lesoe
4yucio pas. To ecTb yCI0BUEM paBHOMEPHOI'O SIBJISETCS
PaBEHCTBO UJIM KPaTHOCTD (B LieJIbIX YHAC/IAX) LIMPUHBI
¢dpe-3epoBaHnus B oceBomy wmary ¢pessi t.

Ho 3To  BBINOJHUTL  MOXHO  TOJBKO B
KPYNHOCEPUITHOM U MacCOBOM ITPOU3BOJACTBe. U oyeHb
TPYAHO, a BO MHOTHMX CJIy4asx M Heleaecoo6pasHo,
BBIIIOJIHUTD paBHOMepHoe ¢pe3epoBaHHe IIpH
06paboTke AeTaselt Ha ctaHke c UIIY, rae peanusyeTtcs

10 CYLeCTBY eJMHUYHOE NMPOU3BOACTBO U B KaX/J0M
KOHKPeTHOM  CJydae  pa3pabaTblBaeTcs  CBOf,
WHJUBUyaJbHas nporpamma ajs IBM atoro craHka
C y4YeTOM KOHKpPEeTHBIX YCJI0OBUH ¢pe3epoBaHUs
KOHKPEeTHBIX HEGOJIBILIOT0 YHUCIa JeTale.

PaBHOMepHOe dppe3epoBaHUe JOKHO TOAUYUHATHCS
caeyIolleMy YCA0BHUIO PaboThl [ 6 |

K = B- Z / H - BenuuuHa ko3adodunueHrta
HepaBHOMEPHOCTH.
rae ; K -7o/mkHO OBITh ILieJbIM 4McIOM; H-

0CeBOM LIar BUHTOBOW JIMHUU ¢pe3bl; B - mupuHa
dpesepoBaHus; Z - yucio 3ybbeB ¢ppesnl, H= m-D-Ctgw,
W - yroJi HakJioHa 3y6beB ¢ppe3nl, D — nuameTp dpessl.

[Ipu pa6oTe Ha cTaHkax c YIIY AJMHHOKPOMOYHBIMU
dpes3aMu HUMeeT MeCTO He TOJIbKO DPaBHOMepHOe
¢dpesepoBaHre, HO U HepaBHOMepHOe ¢$pe3epoBaHHUe,
npyuyeM  IpeuMyleCTBEHHO HMeeT  MecCTo
HepaBHOMepHoe ¢pe3epoBaHue. XOT paBHOMepHOe
dpesepoBaHUe CIOCOGCTBYET YJIYULIEHHIO PabGOThI
WHCTPyMeHTa.

Heo6xofuMo mnopuepkHyThb ciaeaytoliee. [lpu
6OJIBIINX HArpy3kax OT CHUJI pe3aHus Kopnyc ¢ppessl
nebopmupyeT. B 3aToMm ciyyae ¢pesa, c U30THYTOH MO/
Harpyskoi ocblo, paboTaeT, B IPUHLUIIE, KaK PY>KHHA
CKaTHs C onpefie/IeHHbIM K03$GUIIMEHTOM yIPYrOCTH
1 paboTa Takoil ¢ppe3bl He MOXKET ObITh CTAOUJIbHOM.
TeopeTHyecku Ipy paBHOMEPHOM ppe3epoBaHUM U3TH6
Tesa ¢ppes3a NPOUCXOAUT NOJ, NOCTOSTHHOW Harpyskow,
Tak Kak B JIlOOOM MOMEHT BpeMeHU IIpH MOBOPOTE
¢dpesbl cpesaeTcsl oJjMHAKOBasg CyMMapHas IJIOLAJb
cedeHUH cpe3oB. Ho Hasuuve BHelWHHUX (aKTOpPOB,
B YaCTHOCTH TEXHOJIOTMYECKUX OTHOCHUTEJbHBIX
MOTPEUIHOCTeN OT GUeHus 3y6beB (MIPU U3rOTOBJIEHUHU
dpesbl) NpPUBOAUT K KoJiebGaTeJbHBIM Mpoljecca U
BUOpanusaM. K BHelIHUM dakTopaM TakKe OTHOCATCS
MOTPELIHOCTb YCTAHOBKU Qpe3bl B LINHUH/le/le CTaHKa U
B LJ@aHTOBOM MATPOHe, MOrPelIHOCTb NPUCIOCO6IeHuUs
W caMoro craHka. Kpome Toro, koJsiebaHusi mNpH
¢dpesepoBaHUH NOSABJISIOTCA IPU U3HOCE 3yObeB Gppe3sl
0 3a/jHel MOBEPXHOCTH.

YnpyrasiIMHASA OT>KaTOH ¢ppe3bl 0T IepBOHAYaIbHOHN
nosioxkeHus: ¢pesbl Haubojiee CUIBHO OTKJIOHSIETCS
y TopuoBoM wyacTu ¢pesbl, YTO eCTeCTBEHHO
CKa3blBaeTCsl Ha TOM, YTO TOpLOBas 4acTb HauboJiee
CUJIbHO BOCIPUHMMaeT KoJieGaHHWs U BHUOpalUU U
M3HallMBaeTcs 60J1ee UHTEHCUBHO.

Tunosoi HOrPEIIHOCTBI0 ¢dpesepoBaHus
U8 IJMHHOKPOMOYHBIX pe3 C IOCTOSHHBIM
dpesepoBaHuEM SIBJISIETCS NOTPEIIHOCTh
IJIOCKOCTHOCTH.

Ynpyrue, «HOpy:KUHHbIE» CHJIbI, JeUCTBYHOLIUE

Mex1y $pe3oi U 3aroTOBKOM, CTPEMSTCS COJU3UTH
¢dpe3y ¥ 3aro0TOBKY, YTO IPUBOAUT K HETPOU3BOJIbHOMY
NOSIBJIEHUIO JIYHKH («BBIPaGOTKU»), TO €CTh [IOSIBJIEHUIO
HNOTPEIHOCTH MJIOCKOCTHOCTU. CHJIBI, COJMMKAIOIMe
dpesy (koTopasi paboTaeT B pexxuMe MPYy>KUHbI U3TH6a)
M 3aroTOBKY TMOSIBJSATCS B pe3yJbTaTe HaJIW4Hs
pas/MYHBIX KOJIEOAHUH, a TaKXe B pe3y/bTaTe
COBIA/IeHUs 3TUX KoJleGaHU M.

Ha puc.2 mokasaHa NOrpelIHOCTb MJIOCKOCTHOCTH,
KOTOpasi SIBJSETCS THUIOBOM MOTPELIHOCTbI0 MpPH
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paBHOMepHOM  ¢pe3epoBaHUM  JIJIMHHOKPOMOYHOH

KOHI|eBO} dppe3oii.

NorpelwHoCTH

06pabaTbIBaEMOro MaTepHuaa, yBeJIMYeHUs
IIMPUHBI U TIyOUHBI $pe3epoBaHUs LBeJUYUBAETCS
Harpyska Ha peXxylyl YacTb

-, dpesp, yBeJINYUBAETCs
- NPOHU3BOAUTEJNbHOCTD
¢dpe3epoBaHusl, HO HPU 3TOM
, M, HeleJlec006pa3HO BBIXOJUTD 3a

npejeJbl COOTHOLIeHUA A > Bk.
[IlpuBeieM mnpumep Aad

MADCHOCTHOCTH

PucyHok 2 - TunoBasi IOrpemiHOCTb NJIOCKOCTHOCTH NIpH ppe3epoBaHNU
JJIMHHOKPOMOYHOI KOHLeBO# ¢ppe3oii: 1 -ppesa; 2 - geTann; 3 - o6pabaTeiBaemas 3y6beBW=30°.
AeTajib; 4 - o6pab6aTbiBaeMas NOBEPXHOCTHXK t - npunyck noa ¢pesepoBaHue. o

YnomsiHyTble GaKTOpbI, BJUSAIOIIME HeraTUBHO
Ha pasMepHyl TOYHOCTb M YHUCTOTYy 0O6pabOTKHU
MTOBEPXHOCTH, BJIMSIIOT U OTPULLATESIbHO Ha CTOMKOCTh
Y U3HOC UHCTPYMEHTa.

B faHHo# paboTe (Ha OCHOBE OMbITA IKCIIyaTaLlUHy,
HaOJIOJleHUA U 3aMepoB) HalJleHbl cleAyiolie
KOHCTPYKTHUBHbIE GpaKTOPBbI, BAUAKLME OTPULATETBHO
Kak Ha o6pabaTblBaeMyl0 IOBEpPXHOCTb, TaK M Ha
CTOHMKOCTb UHCTPYMeHTa. ITH PaKTOPhI COCTOSAT B TOM,
YTO BeJIMYMHA YIPYTroro oTKaTus ¢ppesbl A B TOPLLOBOH
YaCTH He J0JKHA NpeBhIIaTh BEJUYMHY pPaJiUaJlbHOTO0
O6UeHUs PEXYIUX KPOMOK AK.

llpu A > Bk ¢pesa yTpauuBalOT KOHTAKT C
06pabaTbiBaeMOl NMOBEPXHOCTBHIO, U 3aTeM MOJy4aeT
yJAApHY0 Harpysky. YaapHy Harpysky BOCOIPUHHUMaeT
cama ¢pesa, a Ha ob6GpabaTbiBaeMOl MOBEPXHOCTU
MOSIBJSAIOTCA ~ MOTPEIIHOCTH  TUma  JApobJieHus.
O6pabaTbiBaeMas NIOBEPXHOCTh HoJ1y4aeTcs
«Jlpo6yieHOM» U ppe3epoBaHUe B ITOM C/Iy4dae Jaxe A5
MOJIYYMCTOBOT0 ppe3epoBaHusl HelleslecoobpasHa.

YnoMsiHyThble Bblllle TapaMeTpbl (HepaBHOMEPHOCTh
¢dpesepoBaHUs, H3HOC HHCTPYMEHTA, MNOTPELIHOCTb
MJIOCKOCTHOCTH) CIOCOGCTBYIOIIME GHEHUI0
1 BUOpauuu ¢pesnl npu A > Bk TosbBKO
YCUJIMBAWOT  YXyJlLleHHWe  NOBEPXHOCTU
dpesepoBaHud,  YBEJUYMBAIOT  U3HOC
HHCTPYMEHTa M YMEHbIIAIOT CPOK ero
cayx6bl. Eciu npu A < Bk uMeeT MecTo

BUbpanus, To npu A > Bk uMeeT MecTo
yJapHas Harpyska.

[Ipy HaJIMYUU TAKUX IKCIJIyaTallMOHHBIX
[0KasaTeJslel, Kak yJapHas Harpyska
npyu ¢pesepoBaHUU AJUHHOKPOMOYHOMH
¢dpe3olt, npu yucToBOoM ¢pe3epoBaHUU -
paboTa  IpekpallaeTcsd  M3-3a  TOTO,
4YTO YHCTOTA u LI1ePOX0BATOCTh
06pabaTbiBaeMOM NOBEPXHOCTH CTAHOBUTCS
Hey/Jl0BJIETBOPUTEJbHON, @ NPU YEePHOBOM
dpesepoBaHUU MOKET TPOU30NTH OJOMKA

dpessl.

A nam]

0,04

0,03

0,02

0,01

KoHIeBoM ¢pe3nt mno [OCT
/ * 18372-73 ( ®pe3bl KOHIEBbIE
/ TBEP/JOCHJJABHBIEKOM.
f TexHU4yeckue ycJa0BUSA)  NOPU

| yucjae 3yObeB Z=5, MUpUHE

l dpesepoBaHUus B=20,0

MM,lMaMeTpe D=10mM,

yrie HaKJIOHA pexyLmx

=850
MPOYHOCTHU

MIla npegen
dpesepyemoro
MaTepuaJsa 40X.

Corsmacuo T'0OCT12024-2015 JomycKaeMast
TeXHOJIOTHYecKasl MOTPelIHOCTb OHeHHs PpexyLiux
KPOMOK Bk= 0,03MM (moBbllleHHass TOYHOCTb
W3rOTOBJIEKHHUS).

MaTtepuan ¢pesbl TBepablii cmiaB BK6. Ilpegen
NPOYHOCTU MpU U3rHbe TBepporo cmiaaBa 1550 H/
MM2. [Ipenen TekydyecTd TBepgoro cmiasa 980 H/mm2.
Mogaynb ynpyroctu TBepforo cmjiaBa ¢pesbt E= 633
I'TIA.

MoMeHT uHepLuu cedyeHus: ¢pesnl | =178,46 mM4 .
[lnomaab ceyenus dppesnt F= 43,6 MM2 .

B pe3anuu noctosiHHO HaxoguTcs Zp=1,4 3y6beB.

BenuunHa koadduiyenta HepaBHoMepHocTH K
=1,47 ; dpesepoBaHUe HEPABHOMEPHOE.

BenuuuHy pacnpefieleHHOTO YCUJIUS U OTXKUM
¢bpesnl omnpepensiyica no [ 6 -10 ]. xopnyc ¢pesbl
MHTepHnpeTUupyeTcss KaK KOHCOJBHO HarpyeHHas
6aJika, KecTKO 3alleMJyieHHas B (3ajie/IKke) LIaHTOBOM
naTpoHe.

Ha puc3 Ha OCHOBaHUMM [aHHBIX
npe/cTaB/eHa 3aBUCUMOCTb BeJIMYUHbI OTKJIOHEHUS A

pacdeTta

180

&0 120

PucyHok .3 - 'pagpuk 3aBMCHMOCTH BeJIMYHMHBI OT>KUMa A (MM) ocH
Kopnyca AJJMHHOKPOMOYHO# ¢pe3bl OT BeJIMYMHBI pacnpepeeHHOU
Harpys3kHu Ha pexxyulyo yactb ¢pesbl P H/MM2; M1-M - yyacTok
rpaduka, Ha KOTOpOM A MeHbIlle BeJIMYUHbI PaAUAIbLHOT0 GeHUA
pexymux KpoMokK ¢ppesnl Bk; M-M2 - yyacTok rpaguka, Ha KOTOpoM A
llpy yBeJMYEHHH TMOAAYM, TBEPLOCTH 60JIbllle BeJIMYHMHBI paJHalbHOr0 6MeHHsI peXXylX KpoMoK ¢ppesbl Bk.
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ocu ¢pesbl y TOPLOBON YaCTH B 3aBUCHUMOCTH OT
BeJIMYUHBI paciipe/ieleHHON Harpysku P.

Yyactok M1-M Ha rpaduke puc.3 COOTBETCTBYET
yCJIOBUIO, NIPU KOTOPOM BeJIMYMHA OTKJIOHEHHUS OCH
dpe3bl 0T NepBOHAYAJbHOTO MOJIOKEHUsI A MeHbllle
TEXHOJIOTUYECKOHW MOrPEeMHOCTH OTHOCHUTEJbHOro
O6ueHUs pexyuux KpoMok ¢ppesbl Bk=0,03MM(TO ecThb
A < BK) ; mupuHa ¢pesepoBaHus B=20mM, Z=4, yro
HaKJIOHA pexyuiux 3y6beB = 30°, BesmuuHa K = 1,47
(To ecTb ppe3a c HepaBHOMEPHBIM $pe3epoOBaHUEM) .

Yyactok M-M2 Ha rpaduke puc.3 COOTBETCTBYeT
yCJIOBHIO, TpU KOTOpoM A>Bk. B aTOM ciyyae 3y6bsi B
TeyeHUH OfHOro 060poTa ¢pe3bl He TOJBKO CPe3arT
CTPYKKY pPa3/M4YHON TOJIIUHBL, HO U YTPayMUBaIOT
KOHTAaKT C 06pabaTbiBaeMOl NOBEPXHOCTbIO, U 3aTeM
[0JIy4aloT yJAapHYI HarpysKy. YJapHylo Harpysky
BOCIIpUHUMaeT cama ¢pe3a, a Ha obpabaTbiBaeMoU
IIOBEPXHOCTHU MOSIBJISAIOTCA MOTPELIHOCTH THMA
JApo6JieHus. O6pabaTbiBaeMas MMOBEPXHOCTb
nojy4yaeTcs «JApob6JyieHON» U dpe3epoBaHHe B 3TOM
clydae Jaxke [ IOJy4UMCTOBOro ¢pe3epoBaHus
Helleslecoo6pasHa.

ABTOpamu paspaboTaH KOHCTPYKTHUBHBIN
BapUaHT, NpU KOTOPOM B TOPLOBOM YacTH ¢pe3sl
JIONIOJTHUTEJIbHO YCTAHOBJIEHBI CleljMasbHble 3y0bs U
obl1ee yncJ10 3yObeB B TOPLLOBON 4YacTH yBeJIUUUBAETCH.
B pe3ysibTaTe 3TOro $dpesa U Haubosiee o BepKeHHas
KoJie6aHUsAM, BUOpALUsAM U yJapaM TOpLoBasi 4acTb
paboTaroT 6oJiee MJIABHO. YBeJIMUeHHe 06llero yucsaa
3y6beB B TOPLOBOM YaCTH CIIOCOGCTBYET YMeHbLIEHUIO
Harpy3KH pe3aHus Ha KaXK/bl{ OT/ieJIbHbIH 30, fAesaeT
paboTy 3y6beB 6o0Jiee CTAOUJIBHOW U OTCYTCTBYET
OTpPBIB 3yObeB ¢ppe3bl OT 06pabaTbIBaEMOro MaTepHrana.

PucyHok 4 - JIMHHOKPOMOYHasi KOHLeBas ¢ppe3a
C JOTNIOJTHUTE/IbHO YCTAaHOBJIEHHBIMH 3yObsMH B
TOLOBOM YacTu: 1 - kopnyc ¢ppesbl; 2 - 3y6bsi OCHOBHOM
4acTH ¢pe3ssl; 3 - JONOJIHUTEIbHO YCTAHOB/IEHHBIE
crnenyajbHble 3y0bsl B TOPLLOBOI YacTH

B pesysbraTe [AONOJHUTENBHO YCTAHOBJIEHHBIX
CrelHaJbHbIX 3YObeB B TOPLOBOM 4YacTu ¢pe3bl
yMeHBLIAIOTCS HeTaTUBHble TEHJEHIUH B PEXYLIUX

3ybbsiIX B BHJE BUOpalluil H yAapoB, KOTOpbIe
MOPOXKAAIOTCS U3THO0OM Y TOPI[OBOM YacTu Gppesbl.

MakcuMa/ZbHass BbICOTA CHeljMaJbHbIX 3y0ObeB
0,2D, rne D - puamerp opesbl. YBenuueHue B
JJINTHHOKPOMOYHBIX ¢pe3ax BBICOTbI CleluaJbHbIX
3yObeB y/y4dllaeT paboTy ¢ppesbl, HO 3TO yBeJuYeHHe
BBICOTHI JI0JDKHO MPOUCXOAUTbL C YYETOM OTCYTCTBUSA
3alITHIOOBKU CTPYXKKH, YTO ONpeJesisieTCsl ONbITHbIM
MyTeM C y4eTOM KOHKPETHbIX YCJI0BUH NPOU3BO/CTBA.

Ha wu3ru6 koHIeBoW ¢pe3bl BJIUAKT TaKXe
3KCIIJIyaTallMOHHO-TEXHOJIOIMYeCKHe daxTOphI.
Ha crankax c YIIY ogHa u Ta ke KoHLeBasg ¢pesa
MOXKeT Y4aCTBOBATb B Pa3/IMYHBIX TEXHOJOIMYECKUX
onepauuax ¢pe3epoBaHUs, I/le NpPeHMYIeCTBEHHO
Harpy»keHa TOpL0Basi 4acTb: ppe3epoBaHUe TIIyOOKUX
Na30B U YCTYIOB C NOCTeNeHHbIM yriay6ieHun ¢ppessl,
TopLoBoe ¢pe3epoBaHHe 3aKPbIThIX MOBEPXHOCTEH,
¢dpesepoBaHre OJHOBPEMEHHO C pa/jiaJbHON U 0CeBOU
nozave, MIyHXKepHoe ¢pe3epoBaHUEe, BUHTOBOH
(TpoxougHoe) dpesepoBaHuUeE.

[Ipy HaJIMYKU LOTIOJTHUTE/IbHBIX 3yObeB B TOPLLOBOU
yacTh ¢pesbl CO3[AKTCA YCJAOBUA [JJs MOJTYYeHUs
pPaBHOM CTOMKOCTU 3yObeB TOPLOBOM U OCHOBHOH
yacTy ¢pe3bl. Ha u3aMeHeHMe COOTHOILIEHUH CTOWKOCTH
3yObeB TOPLIOBOM U OCHOBHOM 4YacTu $pe3bl O4YeHb
CUJIbHO BJIUSIET TEXHOJIOTMS 06paGOTKU: COOTHOLIEHHE
paZiajJbHOM U OCEBOM MoJay W HaJu4uue oleparui,
KOTI/la NperMyllleCTBEHHO Harpy>keHa TOpL0Basi YacCTh.

Ha wusHOC TOpLOBOM 4YacTH [JJUHHOKPOMOYHBIX
KOHIIeBbIX ¢{pe3 Kak C paBHOMEpPHbIM, TaK U C
HepaBHOMepHbIM ¢pe3epoBaHUEM BJIHUSOT U Apyrue
dakTophI.

Ha yBenuvyeHHbI HM3HOC TOPLOBOM  YacTH
BJIMSIET HEeJOCTAaTOYHBbINA OTBOJ, TEIJIOThl Pe3aHUs OT
TOPLIOBBIX PEeXYUIUX JIe3BUM. ITOT HeJ0CTaTOYHBIN
OTBOJ|, TEMJIOTbl MUMeeT MeCTO U NpPHU YyBeJHWYeHHBIX
pajinycax Ha BepIIMHAX PEeXYIIUX Je3Bui (2MM, 3MM)
B TOM YHCJe U [JJI JJMHHOKPOMOYHBIX KOHI|EBBIX
dpe3 co CMeHHBIMHM TBepPJOCIJIABHBIMU PEXYLIMMU
IJIACTUHAMU.

Ha yBesMueHHBIH M3HOC TOPLOBOM 4YacTH BJIUSET
HeJIOCTAaTOYHO Ha/le’KHOe y/lalleHre CTPYKKH U3 30HbI
pe3aHus. CTpyXKkKa yJajaseTcs CKaTbIM BO3AYXOM
(HegocTaTOK COCTOMT B 6GOJBLIOM TNPOCTPAHCTBE
pasjieTaroliuxcsd (GparMeHTOB CTPYKKHU) WM TOJ,
JlaBJleHHheM  CTpyed  oxJaxJawlolled  KHUAKOCTH
(HezoCTaTOK COCTOUT B TOM, YTO pparMeHThl CTPYKKHU
NPUJIMNAIT APYT K APYTy, K 06pabaTbiBaeMoH AeTalu
M 3JleMeHTaM CTaHKa). HeJocTaToyHo HajexHoe
yllajleHue CTPYXXKM CBSI3aHO C TeM, 4YTO CTpPY>KKa
nonajaeT B 30HY pe3aHUs U MMeeT MeCTO ee BTOPUYHOe
pe3aHue.

Ho sTu TpyAHOCTHM TeXHUYECKH yCTPaHHWMbl WJIU
yMeHbllIeHbl UX OTpHULATe/bHble BO3/IeCTBUS.

B craTbe paccMOTpeHO BJIMSIHME Ha H3HOC
TOPII0BOM YacTu ¢pe3nl U3rub Tesa ¢pe3sbl, KOTOPbIH
OpraHuYecKH UMeeT MeCTO B Npoliecce ppe3epoBaHUs,
0COGEHHO /1/1s1 JJIMHHOKPOMOYHBIX KOHIIEBbIX dpes.

BeiBogbl. [lpousBeseH aHa/IU3 TOHUWKeHHOH
CTOMKOCTH TOPLOBOM YacTH KOHL[eBO! Pppe3bl C yueToM
Jedopmanuu kopmycadpesbl 0T CUJ pe3aHusl, UMelolel
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Hau6OJIbILYIO BEJJUYUHY B TOPLIOBOM 4acTH. BbisBJieHa
3aBUCHMOCTb, IPYU KOTOPOH [1Jisl YAOBJIETBOPUTENbHON
paboThl KOHI|eBOM JJINHHOKPOMOYHON  ¢pe3sl
BeJIMYMHA OTXKUMa YIOpyrou pgedopManuu OT CHJI
pesaHus KOHLEeBOW ¢pe3bl B TOPLOBOM YacTH He
JIOJDKHA  ITPEeBBIIATH  TEXHOJIOTUYECKOe GHeHHe

OOKOBBIX PEXYIHUX KPOMOK 3TOH ¢ppe3bl. [IpescTaBieH
KOHCTPYKTHBHBIH BapuaH OCHOBaHHBIH Ha
JIOTIOJIHUTENIbHON yCTAaHOBKE CIleLHaJbHBIX 3yObeB
B TOPLOBOM 4YacTU AJUHHOKPOMOYHON ¢pe3bl A5
yMeHbllleHUsI KoJieGaHUM, BUOpanuid U yJapoB NOpHU
pe3aHuu. m
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O BJIMAHUU HTHEPIOHUOHHBIX CHJI HA KOO®PPUIHUEHT
NNPOAYKTUBHOCTHU HE®TAHBIX CKBAXKHUH

I'acanos Hawvsic PasaH oeawvt TACAHOB

kaHdudam mexHuuveckux HayK, uHxceHep SOCAR, HUIIMHegme-2a3, A3epbatioxicaH

AHHOomayus. B cmamve npedsoxceHa 60.1ee o6was
dopmyna, nodobHas popmyne [Jrontou, Komopas y4umbol-
saem makoice 8AUSTHUE UHEPYUOHHbIX CUIL.

Kawouesvle ci08a: ckopocmby, UHEPYUOHHbBIE CUBI.

Abstract. In this article more general formula is
proposed. It is similar to the Dupie formula, which also
takes into account the influence of the inertial forces.

Keywords: speed, inertial forces.

OcHOBHOM 3a/jauell paloHa/JIbHON pa3paboTKU He-
OTAHBIX U TAa30BBIX MECTOPOXK/IEHUH SIBJISIETCS TOJIHO-
Ta U3BJIEYEHUs] NPOMBIIJIEHHBIX 3anacoB HedTH. [Ipu
paspaboTKe 3aJsiexkel MpU 6OJIBIIUX TPaZiieHTax JaBJie-
HUA Ha QUIIBTPALMIO KUJKOCTH B TIOPUCTOM CpeJie BJIU-
SI0T UHEPLUOHHbIE CUJIbl, KOTOpbIEe CO3/Ial0T JOTOJI-
HHUTEJIbHbI€ COIPOTUBJIEHUSA, HallpABJIEHHbIE NPOTHUB
JABWKeHHs. TakuM 06pa3oM, MpU GOJIbIIUX CKOPOCTSX
TedyeHUsl IPUPO/Aa HEJTMHEHHOCTH 3aKOHA QUIbTPALUU
MHasi, 4YeM [IPU MaJIbIX CKOPOCTAX QUIbTPALUH.

CrenyeT TakKe OTMETUTb, UTO HaJUYUE Y KUJ-
KOCTHU peJIaKCallMOHHbIX (HEepaBHOBECHBIX CBOMCTB)
onpejesisieT XapaKTep CONPOTUBJIEHHUs IPH JABUKEHUU
B [IOPUCTON cpefie. TedeHHe Yepe3 CyKeHHUS U paclIu-
peHUsl TIOPOBBIX KaHAJIOB CONMpPOBOX/AaeTcs AedopMa-
quen KUAKUX 4dacTul. [loCKOJIbKY peJsiakcupyrolas
KUJKOCTb pearupyeT Ha U3MeHeHHe YCJIOBUH C HEKOTO-
pbIM 3amna3ablBaHWEM, TO B 3aBUCUMOCTHU OT CKOPOCTH
JIBMDKEHHUS XapaKTep CONPOTHUBJIEHHS Oy/eT MeHSTh-
cs. Korjja TeyeHne 0CTaTOYHO MeJlJIEHHOE, COOTBET-
CTBEHHO Me/IJIEHHO TPOUCXOAAT AepopMaliu KUJIKUX
YacTHl, U XXKUJKOCTDb yClieBaeT pearupoBaTb Ha 3THU U3-
MeHeHHUs. C yBeJIMYE€HHEM CKOPOCTHU ABUXEHUA BpeMd
[IPOX0XK/JEeHUSA Yyepes Cy>KeHUe YMeHbILIAeTC s, U XKUAKUe
YaCTUILbl HE YCIeBalT AepopMUPOBATHCA. ITO IPUBO-
JUT K yBeJIMUEHHUIO CONPOTUBIEHUS ABMxKeHUd [1.2].

B pa6oTe mesaeTcs mombITKa 0606IIeHHsS 3aKOHA
Cl)I/IJIpraLlI/II/I C y4eTOM BJIMAHUA HHEPIHUOHHBIX CHUJI
npu uabTpanuu HepTHU B IOPUCTOM cpefie.

CiefyeT OTMETHUTB, UTO BCe NMPOLECCh], KOTOPbIE HC-
KPUBJIAIOT JUarpaMMy, YBeJMUUBAIOT KO3 QUIIUEHT a,
b v Ha060pOT.

Kak usBectHo, B 1901 rogy ®opxreiimMep, cChLIAsICh

Ha Hucc/lefoBaHUs Ma3oHH, peKOMEH/I0BaJ BbIpaXKaTh
3aBUCHUMOCTb I'pa/IMeHTa JlaBJeHUs] OT CKOPOCTH (MpH
60JIbIINX I'PaZiieHTax) GOpPMyIoi:

2P au+bu’
Al

rJie a U b - sMnupuyeckue KoapPUIMEeHThI.

Byznem cuuTaTh 3TO BhIpaxkeHHe MoZesbto 1. OgHako
y4eHbIH OTMETHUJI, 4TO ellle JIy4llle 3aBUCUMOCTb Ap OT
u 6yJleT BbIPAXKAThCs TPEXUJEHHBIM 3aKOHOM (MO/iesb

2): / ) .
A‘!_) = au+ bu” +cu’ |

L

rJie ¢ — SMIUpPUYECKUN KO3PPUITUEHT.

JlJ1s1 IPOBEPKU 3TOTO MOJIOKEeHHUsI O6blIN 06paboTa-
Hbl MH/JIMKaTOpHbIE JUarpaMMbl HEKOTOPBIX CKBaXKHH
YpeHroickoro MecTopox/JeHusi. PesysbraTel 06paboT-
KM IT0Ka3aJIy, YTO JJIs IPOTHO3a MOJIeJIb 2 1aeT Pe3yilb-
TaThbl 3HAUUTEJbHO TOUHEE, YeM Mozienb 1 [1].

B 6GoJiee 061ieM ciydae 3akKOH GUIBTPALUU MOXKHO
IpPeJICTaBUTD CJEAYIOIUM 06pa3oM:
K
av’ +bv +v——Vp=0 (1)
Y7,

/5‘:12'10_5 % d.:4||£ a=0.
m NP m’

HWcnosb30BaHMe KyGUYECKOT0 CIaraeMoro B ypaBHe-
HUU V— VP CBA3aHO C HEOGXOJUMOCTBIO YBEIUYEHHS
TOYHOCTH. OJIHAKO 3TO HEOBXOJMUMO TAKKeE U JIJIsl yYeTa
HEpPaBHOBECHBIX CBOHCTB GUJIBTPALMOHHOTO IIOTOKA U
BJIMSIHUSI MIHEPIIMOHHBIX cuil. Kak BusiHo, ipu a = b =0
u3 popmysnl (1) mosydyaercs 3akoH Jlapcu. A npu a =
0 mosty4aeTcst ABy4sieHHbIH 3aKkoH Popxrelimepa. [log-
crapnias B ypauenue (1)  _Q_ O = dp ,
noJiy4aeM: F 2xrh’ dr

bQ* 0 dr
2.212
Az°r°h 2xrh

31echb b=pﬁf,

3
dp:ﬁ a0

K\ 87K’ dr+

dr+

VIHTerpupys JieByIo 4acTb 3TOr0 PaBEHCTBA OT p, JI0
p, a paByIo 4aCTh ' JIO I, TOJyYHM:
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3pece Ap=p_—p..

CpeJsiaB moACTaHOBKHU
r

Ohh—=
B

L4 (LZ_LZJ,B: b [LLJ
2mh ot e\ T 2 e\

r v

c c

c=1,D=-5np,

Mbl TOJy4aeM KyGU4eckoe ypaBHeHHe B BH/e
3 2
Az +Bz"+Cz+D=0./lna pemeHnus 3TOro Ky-
6UYECKOro ypaBHEHHs HCMO/Nb3yeM  IOZCTaHOB-

B B
Ky f=z+-—=z+&, 20e = Torpa fanHoe
) 34 = & 34

KyOudecKoe ypaBHEHUE

V' +py+q =0.

npeacTaBUTCA B BHU/JE:

3 1 1 1 x
Aeee D 22_35129 q9, :2513 _Zé:l _Z';Apo

™

In—=

‘= B _2b r
e T
34 3a i+i
oooTe

Jlnst mocrasienHoi 3agauun p, >0, ¢, >0, D, >0
Y JaHHOEe YpaBHEHHE MMeeT BCEro O/iUH JeHCTBUTENb-
HbIM KOpPeHb, KOTOPBIM MOXKHO HalTu 1o ¢popmysie Kap-
JlaHo.

Pemenue ypaBHenus (1) no popmyse Kapgano nme-
eT BUJ;:

3 3

q, q, 9, P
=3)-L4+ D +3-L— /D, D=|L| +| L.
y\/z‘/il\/z 11(2)(3)

[TocneHee MOXKHO NMPeo6pPa30BATh B CAEAYIOUIHAN
BU/I:

K
—24& + &+ Pl

o] e 4

z=—4& +

JeJjas noCTaHOBKY

2
LoD )+ i) 2|

MBI I10JIy9aeM:

1 x 1) 144
z=——Ap-¢|1-—— |-—. (3
h 4 T T
3pece 7], - 6espasMepHBId TNapaMeTp, BeJH-

YhUHa KOTOpOoro l'IpI/I6JII/131/ITeJ'IbH0 paBHa eaWHULE
771 ~ 1) . OAHaKO OHa - IIepeMeHHadA BeJIMYKHa. YuuTel
r

—~

In—=
Bas B (3) ;= ¥, MbI NOJIy4aeM:
27h
2axh 2xh 1 2T
0=—"""np-= 5{1——} —0, =
nuln—= In = ) pm=
[ FC r&‘
2axch
= N (p-apy).
f;qﬂlnf

4

3nece Ap, = ﬁé:l (m, _1)+ﬂ_Q,,’Q0 =248 h, .
K hx
Ap, =0/ pp = 0.
Vauteisag, uro limp, =1, lima =0 (& #0),
b0 b0
limA4 =0, lim4 =0, imQ, =0, 1o u3z dopmy-
b—0 b—0 b—0 _ 27rkch Ap.

Kak Bug-

-
Hin—=
rC o
Ho u3 (5), rpasAveHT JaBJieHHs], KOTOpbIA Hampas-
JIeH NPOTHB JBMXKEHHs], COCTOUT U3 JABYX COCTaBJIS-
40,
romux. [lepBas Ap'ZT,QozzAgfh , Koropasi
3aBUCUT OT K03QO UIMEHTOB a, b W OT XapakTepa
M3MeHEeHHUs K(p), U p) B mporecce paspaboTKH

Jibl (4) nosydaeTtcs opmyia

-

2b {
a=—--, edery:ﬁf -0 |
9(1_3?11] 1 1 Ap

A BTOpad COCTaBJdWIlad YYUTbIBAET BJIMAHHE
HHEPUIHUOHHBIX CUJI.

Ipaduxu T (AP]: ’5&91(3!9) u Q(ﬂp)nsmeﬂeﬂnﬂ

CXeMaTHU4YHO UMEKOT CJIeAYILUINU BUJ;

n 4

h 4

0 Ap

PucyHok 1 - I'papuk nsmeHenus mapamerpa 7}, ot
Aenpeccuy Ap

Ap

.
-

0 Ap

PucyHok 2 - I'paduk nusmeHeHUs Apl OT Aenpeccuu
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0 QP’

PucyHok 3 - 'paduk usmeHeHus
1 - no ¢popmyne romon; 2 - no popmyne

2rxch

0 =—(Ap—Apl) (K' = const, ,u:const).

JdTa 3a3Zaya aKTyaJbHa, OTOMY YTO yBeJHYeHHe
rpaiieHTa, HapaBJeHHOW NPOTUB JBWKEHUs, OTPU-
[JaTeJIbHO BJIMSIET HA KOJHUYECTBO U3BJIEKAeMbIX 3ala-
coB. Co BpeMeHeM aKTyaJbHOCTb 3TOH 33a/a4yd GyAeT
YBEJMYUBATBHCS B CBSI3U C TEM, UTO OTKPbIBaeMbIe HO-
Bble MECTOPOXK/IEHUS HAX0AATCS Ha BCe GoJiee GOJIbIINX
rIy6UHAax. A C yBeJIMUeHUEM IJTyOUHBI yBEJUIUBAETCS U
CKOPOCTb, ¥ TPaZiUEHT AaBJeHus. [loaToMy yBesM4uBa-
I0TCS1 U CONPOTHUBJIEHHUS], CBSI3aHHbIE C BJUSHUEM UHED-
[JMOHHBIX CHUJL.

TakuM 06pa3oM, B CTaTbe MoOJIydyeHa GoJiee o6Ias
dbopMysia, yYUTHIBAIOLIAS BAUSHUE HHEPLHOHHBIX CHIL

Bu6auozpagpuyeckuii cnucok
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BIM TEXHOJIOTHUHU IIPU IPOEKTUPOBAHUUN PEKOHCTPYKLIUHN

Hukuma AHdpeesuu IIPUIIYTHH

KybaHckull 2ocydapcmeeHHblll mexHo102u4ecKull yHugepcumem

AHHa HukoaaeeHa JIEOHOBA

KaHdudam mexXHU4ecKux Hayk, doyeHm

Kyb6aHckull 2ocydapcmeeHHblll mexHo102uvecKull yHugepcumem

PeKkOHCTpyKIIMs 06'bEKTa, B YaCTHOCTH, IMPOMBILI-
JIEHHOTO — TIpOlLlecC, TPeOyoIUN pelieHus crenuudu-
YeCKUX 3a/ay, TAKUX, KaK:

- MOUCK apXUTEKTYPHOrO U KOHCTPYKTHUBHOIO pe-
IIeHWH, 6epsi BO BHUMaHHeE HECKOJIbKO U3MeHUBIIUNCS
dyHKIIMOHAJ 3[aHUS U TPe6GOBaHUS HOPM MTPOEKTHUPO-
BaHMSI;

- 3aMeHa UHKeHEepHOro 060pyi0BaHus Ha 6oJiee Co-
BpeMEHHOE;

- UCNI0JIb30BaHMeE CyILeCTBYIOIUX MyTel NPOKJIaAKU
MarvicTpasied MHXXeHePHbIX CUCTEM 3/IaHUS;

- IeMOHTaX U 3aMeHa 4YacTU CTPOUTEJIbHbIX KOH-
CTPYKLUH;

- COBMellleHHe 60JIbILIOro KOJNYEeCTBA UHXKEHEPHbBIX
ceTel, obecneyuBawIUX paboTy 060pyL0BaHUS, CUT-
Ha/u3alluy, KOHJAUIMOHUPOBAHUSA, MOXKAPOTYIIEHMUS,
JIMHUH CBSI3U U T.JI.

MakcuManbHO 3G(}EKTUBHO pellaTb 3TH 33/aduu
MOXKHO C TOMOIIbI0 TPUMEHEHUST TEXHOJOTUH UHOP-
ManuoHHoro MozenvpoBaHus (Building Information
Modeling, BIM)".

BIM no3BoJisieT co3gaTth 3D Mojesib HCXOAHOTO 3/ a-
HUS, a 3aTeM aBTOMAaTHYeCKUd MOJYYHUTb BeJOMOCTHU
U YyepTeXy M0 YaCTUYHOMY JAeMOHTaxy. Mcmosb3ys
MO/iesib, MO’KHO TOJIy4aTb JIOMOJHUTENbHYI HUHOOP-
Maluo 06 06beMax paboT MO JEMOHTaXy, a TaKXKe UX
CTOUMOCTb.

OpHuM u3 npeumyinects BIM mozenu aABnsgeTca UH-
$OpMaTUBHOCTD M HAIJISZHOCTD, TO3BOJISIONIAS apry-
MEHTUPOBATH KaXKJl0e NHKeHepHOoe pellleHHe 3aKa34yHu-
Ky.

K TpynoeMkuMm 3ajjayaM Ha CTaJUU HPOEKTUPO-
BaHUSl NMPU PEKOHCTPYKLHUU MOXKHO OTHECTH YBSIZKY
60JIbIIIOr0_YMCJIa HWHXKeHepHbIX ceTeill. CoBMelleHUe

'HUudopManuoHHOE MoJieIMpoBaHue coopyxenuit (BIM) — mpornecc

KOJIJIEKTUBHOTO CO3JJaHUs M UCI0JIb30BAHUs HHPOPMALUHU O COOPY-
»KeHNH, GOPMUPYIOLIUHA OCHOBY JJIsl BCEX PelleHUi Ha MPOTSKeHUH
KM3HEHHOTO L[MKJa 06beKkTa (OT MJIAaHWPOBAHUA A0 NMPOEKTHPOBA-
HUs1, BBIIyCKa paboyel JOKYMeHTAlLUH, CTPOUTENbCTBA, IKCIIyaTa-
LMY U cHoca). B ocHoBe BIM s1exUT TpexMepHast MHGOpMaLMOHHAs
Mo/ieJib, Ha 6a3e KOTOpPOi opraHu3oBaHa paGoTa MHBECTOPA, 3aKas-
YHKa, FeH. IPOEKTHUPOBILMKA, TeH. NMOAPAAYNKA, IKCILIyaTUPYIOIei
OpraHM3alnHuu.

ceTel - caMasi C/I0’KHas 3a/ja4ya, T.K. lepeceyeHus nepe-
YHCJIEHHBbIX CeTel, BbIsIBJIEHHbIE Ha 3Talle CTPOUTEJIb-
CTBa, BJIEKYT MHOXECTBO HeXeJlaTeJbHbIX IOCJIe]-
CTBUH, TAKUX KaK:

nepezeJsika JOKyMeHTOB;

He3allJIaHMPOBaHHbIE PAacxXoJbl MaTepUaJioOB U, Kak
cleJiCTBUeE, YBeJMUeHe CMEeTHbBIX pacX0J0B;

mTpadbl, HAKJIA/[bIBAEMbIE 10 KOHTPAKTY Ha MPOEK-
THUPOBILUKOB.

Hcnosb3oBanue BIM npepoTBpaliaeT repexo/ OLU-
OOK M HECTBIKOBOK Ha CTaJHI0 CTPOUTEJLCTBA, 6J1aro-
naps HarsgaHocTu 3D Mozenu.

Ha cerogHaumHUM JileHb TEXHOJIOTHUS YKe NposiBUIa
cebs1 MpU NMPOEKTUPOBAHUM PEKOHCTPYKLUU HEKOTO-
PbIX KPYNHBIX MPOEKTOB opraHusauuu «lIpoekTt mop-
Ta», «KAPXUTEKTYpPHO-UHXXUHUPUHTOBOU MacTepCcKOn
A. Myunna» ¥ IpoeKTHOro 610po « KpynHbIi miaH».

Jlna peanusanyMu NpoeKTa PEeKOHCTPYKLUHU C Io-
Mouibio BIM TexHosioruil Mcnosib3yeTcs rpadpuyeckas
nporpamMma Autodesk Revit, mosBoJiswoias co3jaThb
Mo/ieJib Ha OCHOBe apXUBHOU JJOKYMEHTALUU U JJAHHBIX
TEXHUYECKOro 006C/1eJ0BaHUsA.

Ocob6enHocTh BIM TexHO/10TMHU 3aKJ/IOYaeTCS B CO-
[JIaCOBAaHHOCTHU BCeX yacTel Mojesu. BHeceHue u3Me-
HeHHUU aBTOMaTU4eCKH 0TOOpaXkaloTcs BO BCeX pasje-
JIax.

HWudopmanonHas Mojesib NOMOraeT NPOEeKTHUPOB-
IIMKaM U UH>XeHepaM NoAPsAHbIX OpTraHU3al Ui Jyylie
OpPUEHTUPOBATLCS B MPOEKTE, OHA HaIsJHasg U CIO-
COoOHa YAy4YUIMTh KOMMYHHUKALIMIO MEX/Y 3aKa3uynKOM
Y MCIIOJITHUTEJIEM.

HudopmanvoHHas Mo/iesib O3BOJISET YCKOPUTD pa-
60Ty npuMepHo Ha 20%.

TexHoJiOrHs M03BOJIsIeT U306€eXaTh OLIMO0K, BO3HU-
KaloLMX NPU CTaHAAPTHOM MeTo/e NPOEeKTUPOBaHUS,
NpU 3KOHOMUT GIO/KET.

JlocTouHCTBa NpUMeHeHHUs NPU pa3paboTKe Npoek-
TOB PEKOHCTPYKLUH 3ieMeHTOB BIM Moenu 3akitoya-
I0TCS B TOM, UYTO IPOEKTHbIe pabOThI MOXKHO pa3/ieIuTh
Ha ctaguu «O6Mepbl» U CTaAuI0 «PeKOHCTPYKLUS».
[Ip1 3TOM 06MepOoYHble YEPTENKU XPAHATCS B COOTBET-
cTBytolied craauu. Ctagus «PEKOHCTPYKLMSA» MOMXET

38| HAYYHA{ MEPCIEKTHUBA e Ne4 (86) / 2017



TexHu4yeckue HaYyKU

PucyHok 1 - [IpoeKT peKOHCTPYKIUHU opranusanueii «[[poeKTHbIi nopTasi»

coJlep>kaTh BCe NMPOEKTHbIe paboThl MO MOJAEJHUPOBaA-
HUIO HOBBIX KOHCTPYKUHH 3/1aHUs. B HEH BO3MOXKHO
BBINOJIHATE OGJIMIIOBKY WMEIOIUXCS HApYKHbIX CTEH
TEMJIOU30JIILIUOHHBIM CJI0€M, IPOU3BECTH MepernaHu-
POBKY BHYTpPEHHHUX IMOMeIeHHH, 3alJIaHUpOBaTh Je-
MOHTa KOHCTPYKIIMH.

Jlis leMOHTaXa Cy1eCTBYOIMX KOHCTPYKIUH, MO/~
JIeXKaluX pa3bopKe, MOXKET ObITb HCIOJb30BaH HWH-
cTpyMeHT «CHOC», KOTOPBIH MO3BOJISIET yKa3aTb CTPO-
WTeJIbHble KOHCTPYKIHUH, MOAJEXAIINe JeMOHTAXYy, B
pe3yJibTaTe Yero 3TH 00'beKThl BHIBOASTCS B MOJIENH B
CIeNUaJbHOM PEXHUME OTOOpaKeHH .

K HeCOMHEeHHBIM [OCTOMHCTBAM MOXHO OTHECTU U
BO3MOXXHOCTb IPOTPaMMbl aBTOMAaTHYECKH POPMHUPO-

BaThb cHenuduKanuu
CHECEHHbIX 06bEKTOB
C y4YeTOM THIIOB KOH-
CTPYKL MM, 4YTO MO3BO-
JISIeT C GOJIbIION TOY-

HOCTBbIO  IOCYUTATh
06beMBl  CTPOUTEJIb-
HbIX  KOHCTPYKLHH,
KOTOpble  MOAJIEXaT
pasbopke. Pa6ota mno
dopMupoBaHUIO cllell-
MUKALUU CBOAUTCS
K paspaboTke ¢popMbl
TaGJUILbl, OpPU 3TOM

KOJIMYeCTBeHHbI 1
nozcyeT 6epeT Ha cebs
Revit». [Ipu BHecenuu
W3MEHEHUU B NPOEKT,
BCe HW3MEeHEeHHUs B Ta-
6smuax U cnenuduka-
LUSIX BbIIOJIHSAKOTCSA aBTOMaTHUYECKU.

[losiBsieHHEe HOBOW KOHIENUIMU MPOEKTUPOBAHUS,
peann3yeMoi A0CTaTOYHO eMKHUM IMPOTPaMMHBIM KOM-
MJIEKCOM, JlaeT MHOXKECTBO NMPEUMYIIECTB MepeJ CTaH-
JapTHbIMU MeTOJaMU, & UMEHHO: CHUXXEHHE BO3MOXK-
HOCTU OIIUOKH, YIy4dllleHHe KOMMYHUKAIUU MeXIy
3aKa34YMKOM U UCMOJHUTENSIMH, YBeJTUYEHUE CKOPOCTHU
NPOEKTUPOBAHUS, IMOJyYEHHE BO3MOXHOCTU 3ddek-
TUBHOW KOJIJIEKTUBHOW pabOThl HUCIOJHUTENEH Aaxe
C y4€TOM UX TEPPUTOPUAIbHON OTAATEHHOCTH APYT OT
Apyra [4]. [Ipy noBceMeCcTHOM BHEJ[peHUU TEXHOJIOTUHU
MHPOPMAIIMOHHOTO MPOEKTUPOBAHUS B MPOU3BOACTBO
MOXKHO 0XKH/JIaTh CylLl[eCTBEHHbIE pe3y/IbTaThbl BCEX OT-
pacju CTpOUTENbCTBA. B
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MATEMATHYECKAS MOJEJIb TA30TYPEMHHOW YCTAHOBKH MAJIOW
MOIIHOCTH JAJIfl UCCJAEJOBAHUA JUHAMUYECKOM YCTOMYNBOCTH

Amumpuii Opveeuu PYJIH

Maz2ucmpaHm

OmMmcKutl 2ocydapcmeeHHblll mexHuYecKkull yHugepcumem

AHHomayus. Paccmampusaromcs Mamemamuye-
CKue mModeau, uchoJib3yembvle 0151 COBEPUIEHCMBOBAHUS
cucmeMm ynpaesieHusi 2a30mypOUHHbIMU YCMAaHOBKAMU
asiekmpocmaHyuti Maaotl MowHocmu. PaspabomanHas
mamemamuyeckasi Modesb, Moxcem 6blmb, NPUMEHSIMb-
csl 0419 uccnedosaHusi nepexodHbIX Npoyeccoe zeHepa-
mopo8 pacnpedeséHHOU 3sHepzemuKku (8 uacmHocmu
- 2azomyp6uHHoll ycmaHoeku). [lokazaHo, ymo npu Mo-
desuposaHuu 2a3omypOuHHOU YCMAHOBKU U CUHXPOH-
H020 2eHepamopa no/e3Ho UCN0.1b308aMb COBMECTHYH)
Mamemamuyeckyto modeab. B amy modeas exodum kak
Modeab 2a30MypOUHHOU YCMAHOBKU, MAK U M0OJeab CUH-
XPOHHO020 2eHepamopa.

06bexkTOM MoJenupoBaHus spisetrca ['TY masnoi
MOIIHOCTH, MOJKJIIOYEHHAs1 K y3Jy pacipeseanuTesb-
Hoil cetu. TunoBas cxema I'TY u cMmexHOro ydacrtka
3JIEKTPOCETHU Npe/CTaB/aeHa Ha puc. 1.

3 |
L

AN |
CAVE = S
NG |

.. (ﬂ\\

PucyHok 1 - Cxema mogaenupyemoii I'TY U cMexxHOro yyacTka

JJIEKTPOCETHU

[Ipu paspaboTke MaTeMaTHUYeCKUX MOJesed CHH-
XPOHHBIX ¥ aCHHXPOHHBIX MalllMH IPUMEHEHBI CIe/y0-
mye o6IenpUHAThIE fonyeHus [1-3]:

OTCYTCTBYIOT MOTEPH B CTaJIM; BO3AYLIHBIA 3a30p
paBHOMEpPEH, MarHUTHasi MPOBOJAMMOCTb OJIMHAKOBA U
pacnpejiesieHie MarHUTHOTO I0JIs1 B BO3AYLIHOM 3a30-
pe CHHYCOU/Ia/IbHO;

OTCYTCTBYET BJIMSIHUE €MKOCTEH BHYTPHU U MEXIY
06MOTKaMU;

- aKTUBHOE COTIPOTHBJIEHHE HE 3aBHUCUT OT TEMIIe-

paTypsl;

- ctaTop uMeeT TpexdasHyl CHUMMETPHUYHYIO 06-
MOTKY.

[Ipy Moje/sMpoBaHHWU CUCTEMBbI BO30OYK/JeHHUs re-
HepaTopa y4TeHa GOpPCUPOBKA BO3OYKAEHHS, a TAKXKe
YCTPOWCTBO aBTOMATUYECKOTO pPEryJMpoBaHUs BO3-
OYyKZEHUSI C PEeryJasTOPOM peardpyouidM Ha OTKJIO-
HEeHHWe HamnpshkeHUs cratopa [4]. g ucciaefoBaHus
nepexoAHbIX IPOLECCOB NPOJOIKUTENBHOCTBIO 10 5 C
YUTEHO YyCTPOWCTBO aBTOMaTHYECKOTO PETYIUPOBAHUSA
YacTOThI BpallleHHs] ¥ MOIIHOCTH TypOUHBI, N3MEHSII0-
Ilee MoJavyy rnapa B MapoBy0 TYpOHUHY UJIM TOIJIMBA B
rasoBylo Typ6uHy. Tak Kak He cTaBUJIAChb 3aJa4a MOJ-
po6GHO McC/IeA0BaTh NPOAOJKUTEbHbIE NepexoAHble
MPOLIECCHI, TPUHSTHI YIPOLIEeHHbIE MOJIe/IN TypOuH [5],
BIIOJIHE IPUTO/IHbIE JJIsI OTIMCAHUS TIPOLECCOB.

[Ipy Moze/IMpOBaHUHN CHUJIOBBIX TPaHCHOPMATOpPOB
NPUHSATO JIONyIeHHe O MOCTOSTHCTBE HACBILEHNS Mar-

HUTHOM IeNH, JONYCTHMOEe NpU PaccMoTpe-

B HUU OOJIBIIMHCTBA TMEPEXOJHbIX IMPOIECCOB
. [6].

[IpuHATO AomyllleHHMe O TOM, YTO 3JIEeK-

‘ \ TpU4yecKass CUCTeMa fBJAETCd CUCTEeMOU

6ECKOHEYHOM MOIIHOCTH C HEW3MEHHbIM
3HAaYeHHEeM HaNpsDKeHUs], MPUI0KEHHOT0 3a
BHYTPEHHUM COMPOTUBJIEHUEM.

CraTuyeckasl Harpy3ka IpejCTaBJeHa B
BHU/le HEU3MEHHOTO aKTHBHO-UHAYKTUBHOTO
COTNIPOTHBJIEHUs], & JBUTATeJbHAas Harpyska
COOCTBEHHBIX HYX/] HAa TeHEPAaTOPHOM HaIlpsi-
J)KEHUM yYTeHa JAUHaMHUYeCKUMHU XapaKTepHU-
CTUKaMU.

B cBs13u c TeM, uTO IC HAXOUTCS B EHTpE
3Hepronorpe6enus, aus JIII npuraTa cxe-
Ma 3aMellleHUs C COCPeOTOUEHHBIMHY TapaMeTpPaMH.

MogenupoBaHue CHHXPOHHOTO TeHepaTtopa BbI-
MOJIHEHO T10 U3BECTHBIM P PepeHIInaTbHBIM ypaBHe-
HusM [opesa-Ilapka [7-10]. Ha kaxxioM mare pacyeTta
NPOU3BOJUTCS TepepacyeT MepeMeHHBbIX K (asHbIM
KoopauHaTaM abc.

[Iporeccbl B 00MOTKAxX MalllMHbI, U300paXKeHHON Ha
pUC. 2, ONUCHIBAIOTCS B 06II[EM BHU/E CIEAYIOINM ypaB-
HEHUEM:

(1)

rae
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d Tpaduieckoe NMpeACTaBJIeHUEe CHHXPOHHOTO [eHe-

_ _[»].I; _ paTopa ¢ nmpeo6pa3soBaHHbLIMM (Ga3HbLIMM O6MOTKAaMH

[uabc} [R} [Igbc] At [IPfIbG] (1) craTopa k CHHXPOHHO BpAaWAKILUMCH C POTOPOM 06-
MoTKaM d U q U306pakeHo Ha puc. 2.

[”abc] = [”asub,uc,uf,O,U,D,D,OP—- BeK-

TOpa Hal'[pﬂ)KeHI/Iﬁ KOHTYPOB 3HeKTpI/I‘{eCKOI>’I MallHuHbI,;
[R] = dfagl‘Rﬂ"Rb’RC’Rf’RD]’RD2’RQ]’RQ2’RQ3 I

- JUaroHaJJibHasd aKTHUBHBIX COl'IpOTI/IBJ'IEHI/II;’I;
ligne ] = [fm ibslc.1r.iD1:1D2:101:102:103 F -

- BEKTOP TOKOB KOHTYPOB;

[Wape|= [¥a ¥p- ¥ ¥ . ¥p1- W2 o1, 2. Wos | -

- BEKTOpD HOTOKOCHenHeHMﬁ.
B cBoro o4yepenb NMOTOKOCHEIJIEHUSA KOHTYPOB CBA-
3dHbl C TOKaMH B HUX COOTHOILIEHHUEM:

PucyHok 2 - [IpyHIMnuaJ bHasA cXeMa CHHXPOHHOU
MamuHbl B dq0- KoopAnHaTax
[ToTokocuemnieHuss KOHTypoB B dq0- koopJuHaTax

[LPabc] = [Labc ] [iabc] (2) sanuceiBaroTca B Buje [7-9]:
roe |L - MaTpulja UHAYKTUBHOCTEH U B3aUM- = i
ne [Lape ] - warpuna unny H’dqul = lquDl L*dq[)] (5)
HBIX UHJYKTUBHOCTEH KOHTYPOB.

Manee ¢ nomoupio MaTpulpl [lapka (npsiMoro npe- rae lLfffj‘U J - MaTpHULa NOCTOAHHbIX UHAYKTUBHO-
obpasoBanus lopesa-llapka) mepexoAnM OT Ga3HBIX  cTeif M B3aMMHbIX WHAYKTUBHOCTEH 06MOTOK CHHXPOH-
abc-koopaunaT Kk dqO-KoopiUHATaM: HOTO reHepaTopa.

_ Janee pematorcs pauddepeHMaTbHbIE YypaBHe-
l”dqﬂl_ [P] [uﬂ'bt?] (3)  uus yKe C MOCTOSTHHbIMU Ko3dpdunueHntamu B dq0-

KOOP/IMHATAX, a 0JIyYeHHble 3HAaYeHHSs BeJIMUHH Tepe-
BOZISITCSI CHOBA B $a3Hble abCc-KOOPAMHATHI C TOMOIIBIO
- - obpaTHo# MaTpuubl [lapka:

UJIEeHTUYHO JJIs1 [\Pabc] u [\Pabc]'

cos® sin® % 0 0 0 0 0 0 ) _
[ (. my 1 cos® @n® L o o0 0 0 0o o
coi@—?| sxd'E')—?| Wil 0o 0 0 0 0 0 i L, L2
\ \ 2 Foam { Iz
D S S codo-2Z) ado-Z| L 0o 0o 0o 0o 0 o
cog@+5| sf@+F] = 0 0 0 0 0 0 SR SRNEP| 2
N < N S cod @+ | sin @+ | L 9% 0 0o 0o 0o o
0 0 0 5 0 0 0 0 0 T A I W 1
3 < 0 0 0o — 0 0 0 0 0
[Pl=5 = 0 0 0 0 — 0 0 0 0 ; 2 .
= 2 . [Pl= 5= 0 0 0 0 — 0 0 0 0
0 0 0 0 0 &= 0 0 0 - 2 .
2 . 0 D o0 0 = 0 0 0
0 0 0 0 0 0 5 0 0 2
2, 0 0 0 0 ¢ 0 o0 0
0 0 0 0 0 0 0 — 0 ‘9
o2 1 0 0 0 0 0 0 0 5 0
0 0 o 0 0 0 0 0 — <y
L 2 0 0 o 0 0 0 0 0 =

3amucu 4/ieHOB ypaBHeHUs (4) aHasoruuHsl (1),

TOJIbKO MHAekchl A", "a", "B", "b", "C", "c" 3ameHsOT

Ha "d", "q", "O" cooTBeTcTBeHHO. B uTOore ypaBHeHus
[Tapka-T'opeBa B 06111eM BHie IPUMYT BUZ, [7-9]:

/11 TIOJIHOTO OMUCAaHUsI TOBEJEHHs] CHHXPOHHO-
ro reHepatopa K AuddepeHIUaNbHbIM yYpaBHEHUIM
(4) HeobOxoguMO n06aBUTh H3BECTHOE BBbIpaXKeHHE
JUJIS CKOPOCTH BpallleHHs1 POTOpa, KOTOpPOoe B 06IeM

_—CDIPQ_ caydae (mpuw ydete CHEN/IEHHBIX POTOPOB TYpOUHBI
d m’l}ld N TeHepaTopa OAHOU XECTKOHU MaCCOI/I) HUMeeT BHUJ
_ o194, 4
[”dqo]—_[R] quﬁ] [IPdeO]JF 0 (4) d*0 deo
dt
: J= 5 =Mr—Mp wm J— =Mp —Mp
dt” 4
0

- - OZHOBaIbHYIO ra30BYI0 TYPOUHY MOXKHO pa3zeuThb
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Ha TYpOUHY U ee KOMIIPECCOP, MOMEHT KOTOPOro HMe-
€T NPOTHUBOIIOJIOXKHBIHM 3HAK, a TAPOBYIO HA LUJIHUH/PBI
BBICOKOT0, CPE/IHETO U HU3KOTO JJaBJIEHHUS.

d? d
[/ g% (©]+[p]> 6]+ k][] = [ar]-[pr]

d®
@ = [03]

(7)

rae
] - iMaroHasibHAs MaTpHULla MOMEHTOB UHEPIUU;

[@] - BEKTOP YIJIOBBIX IOJIOKEHUH POTOPOB;

[D] - TpUAMAroHajbHast MaTpuLa kKo3pPULIEHTOB
JeMmrndupoBaHUs;

[K] - TpusmaronanpHas MaTpuna Ko3bdUIHEHTOB
KECTKOCTH;

[M,] - BeKTOp Bpalaouiux MOMEHTOB TYPOHUHbI;

[M,] - 3/IeKTpOMarHUTHbIA MOMEHT reHepaTopa |
BO30OyUTENS;

[®] - BeKTOD yI/I0BBIX CKOPOCTEM.

Bpamaroouue MOMEHTbl TYpOUHBI, FeHepaTopa U
B0306yauTes (eC/IM OH UMeeTCs1) IpeJiCTaBIeHbl HUXe,
COOTBETCTBEHHO:

Pr
M *
T o (10)
M =(¥,ig — Ygi,) an
U rl
Mp= i (12)

®p

JJ1 aHa/nM3a MepexofHbIX MPOLECCOB MPOJOJIKU-
TeJIbHOCTBIO 0 5 C B HACTOSAIEH MOAeNH NpeLycMo-
TpeHa BO3MOXXHOCTb yyeTa BJUSHUS CUCTEMbI PETyJId-
pOBaHUs 4aCTOThI HA MOLIHOCTb TYPOHHBI.

B oT/im4Me OT MapoBbIX U THAPABIANYECKUX TYPOUH,
KOTOpble IOJIy4aloT 3HEPrui0 OT TaKHUX MOLIHBIX HC-
TOYHUKOB 3HEPruH, KaK, COOTBETCTBEHHO, MApOBbIe
KOTJIbl C OOJIBLION TENJIOBOM MOCTOSSHHOW BpPEMEHU U
60JIbLION Macchl BOJbI, 3allaCeHHOUN B BepxHeM Obede
BOZOXpaHUJIM1L, B ra30BOH Typ6rHe paboyee TeJio cpa-
3y Ke Npeo6pasyeTcs B MEXaHUYECKYI0 IHEPTHUIO.

YpaBHeHUS, ONUCHIBAIOIMEe MaTeMaTHYECKYI0 MO-
JleJIb Ta30BOH TYPOUHBI C PErYJASTOPOM YaCTOThI Bpa-
IleHUs, IPe/ICTaBIeHbl HUXe:

1
pFy =—(KaE, ~F)
g
Py <Ug < P
B =(0,77P +0.23)
14
pP,=——(F~P) ()
v
1
pWy = I, (Pz —Wf)
Py =13(7; —0,23)+0.5(1- V)

B pa6oTax [11,12] noka3aHo, 4TO JaHHas MOJeJb
JIOCTaTOYHO TOYHA B TedeHUe INePBbIX NMATH CEKYH[
nepexojHoro npotecca. [locse nATH cekyHA UAeT pac-
XOX/IeHHe PacyETHBIX 3HaUeHUH apaMeTpoB pexuMa
C 3KCIIepUMeHTa/IbHbIMU JJAaHHBIMH, TaK KaK ynpaBJis-
IollMe BO3JeMCTBUE CHUCTEeMbl TeMIepaTypHOIro KOH-
TPOJIsI HAYMHaeT OKa3blBaThb CYlLeCTBEHHOE BJHSHHE
Ha peXXUM paboThl ra30BOM TYpOUHBL.

Tak kak III'Y B cBoeM coctaBe umeet IITY, To nus
aHa/IM3a MepexoHbIX MPOLECCOB NPeAycMOTPeHa BO3-
MOXXHOCTb y4eTa BJIHMSHUS CUCTEMBI peryJupoBaHUs
4aCTOThI BpallleHHs Ha MOIIHOCTb 1apOBOX TypOUHBI.

g ynpoluieHus MaTeMaTHYeCKON Mofie/id aBTOMa-
TUYECKOTO pery/sTopa 4acTOThl BpallleHUsI apoBOH
TYpOUHBI HEO6XOJUMO NMPUMEHUTD TOT >Ke NpHUeM, TO
eCTb IpeHebpeyb HHEPIIMOHHBIMH (B IpUEMJIEMOM A5
Hac BpeMeHHOM /iMana3oHe) 3BeHbsIMU YIPaBJISIOIUX
Bo3elcTBUM. [lepBbIM TaKUM 3BEHOM SIBJISIETCS KOTEJ
yTUIU3aTOp. B cusy Toro, 4To Takre KOTJIbI KOHCTPYH-
pytoTcs 6apabaHHOr0 THIA, TO OHU UMEIOT 3HAYUTeIb-
HYI0 TEIJIOBYIO IOCTOSIHHY0 BpEMEHHMU.

YpaBHeHMUs], ONMChIBAOIMe YIPOILEHHYI0 MaTeMa-
TUYeCKYI0 MoJeJib TapoBOM TYpOHHBI, NpesCcTaBIeHbl
HIDXKe.

1
py=—(Kgx—y)
Tg
JZ7= Pyem +¥ (15)
Pmm =z= PIIIEK
1
PPyex = T_ (” — Py )
0

Mogenb acuuxpoHHoro asuratess (A/l), BBoauTtcs
B MCCJIe/lyeMYI0 CUCTEMY /1Sl U3yYeHUsl BAUSHUS aCUH-
XPOHHOM Harpy3ku Ha JAUHAaMH4YecKyl CTOMKOCTb re-
HepaTopoB ['TY Masioif MOLIIHOCTH.

OnucaHue MaTeMaTU4YeCKON MOJiesIU U MeTO/] pelle-
Hus fuddepeHMaNbHBIX ypaBHeHUN A/l 10/J06HO TeM,
YTO GbLJIO ONMUCAHO B /111 CHHXPOHHOI'0O TeHepaTopa.

MaTeMaTH4YeCKyl0 MOJieslb JIMHUM 3JIeKTpolnepesa-
YW MOXXHO MPUHATH yipolieHHoH [1-o6pa3Hoil cxeMoit
3ameuteHus [13]. B Buay Toro, 4To MOLIHOCTD, BhIpaba-
ThIBaeMasl Ha 3JIEKTPOCTAHLUAX MaJIOM MOILHOCTH, I1e-
pefilaeTcsl Ha HeGOJIbLIME PACCTOSIHUA 110 pacnpezesin-
TeJIbHBIM CeTAM, TO napaMeTpsbl JIDII MOXKHO CYATATH
COCpeJJOTOYEHHBbIMH, @ €MKOCTHOH IpPOBOJMMOCTBIO
npeHebpeyb.

TakuMm o6pazoM, TpexpasHyl0 JIMHUIO 3JIEKTpOIle-
pelilayu B Mepexo/HbIX PeXUMaxX MOXKHO IpeJiCTaBUTh
NI0CJIe/l0BaTEJbHO COeJJMHEHHBIMU aKTHUBHBIM COIPO-
TUBJIEHUEM U UHJYKTUBHOCTbIO. [JuddepeHnaibHbie
ypaBHEHHs, ONMChIBAIOIHe NpoLiecchl B TpexdasHOU
JIMHUW MeXAY ABYMs y3JaMU C IPUHATBHIM HalpabJie-
HUeM IepeToKa 3J1eKTPO3HEPruy OT NepBOro Ko BTO-
poMy, npe/cTaByeHbl Hike [14-16].
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Ulg 1 —U2q1 R, 0O 0 0 ign
Uppg —Upg | 0 R, O 0 b N
U g — U 7 B 0 0 R, O Ic 1
Ury a 0 0 0 Ry |yna
L, M, M, 0 [ iga
(23)
M, L, M, d| ipa
_|_ -
M, M, L, 0 dt Ic 7
i 0 0 0 Lynn Lyn.a
Uin
. dr.
[&”abc] = [Rabc ] [Eabc] + [Labc]a [Iabc]
rae

Uy q5U3 75Ueay 1 - HanpskeHMe B Havasle, KOHIlE
nepefadyy ¥ CMeLeHHsl HeRTpasiy;

1,715 IHH.;‘I - TOK HpHMOﬁ nocjseanoBaTeJIbHOCTHU U
HYyJIeBOH;

R,-'I :RH?’I - dKTHUBHbIE COIIPOTUBJIEHUA HpﬂMOI‘/JI I1o-
cJieoBaTe/JIbHOCTHU JIMHUU U HYJIEBoﬁ nocjsenoBaTe/b-

Ly.Lyy - WH/AYKTHBHOCTb JIMHUU NIPSIMOU mocJie-
Jl0BaTeJIbHOCTH Y HyJIeBOW NOC/Ie0BaTeJIbHOCTH.

BbIBOAbI

1. OnpejiesieHa CTPYKTYpHas cxeMa 00'beKTa MoJe-
JvpoBaHud. [IpUHATHI MaTeMaTUYeCKHUEe MOJeJU CUH-
XPOHHOTO reHepaTopa M aCUHXPOHHOTO JBUTraTessd. 3a
OCHOBY B3SITbl MO/leJIM, OCHOBaHHble Ha JuddepeHnn-
anbHBIX ypaBHeHUAX [opeBa-Ilapka, cocTaBJeHHBIX
JIJIs1 MHOTOKOHTYPHBIX CXeM 3aMell[eHHs] poTopa.

2. [IpuHATHI MaTeMaTH4YeCKUe MOJeJIU CTaTUYeCKUX
3JIEMEHTOB (CHUJIOBOU TpaHCPOPMATOD, TUHUS 3JEKTPO-
nepezayy, 3JleKTpo3IHepreTuyeckas CUCTeMa, CTaTu4e-
CKasi aKTUBHO-WUH/JYKTUBHasl Harpyska). CTaTuueckue
3JIeMeHTbl NpeJCTaBJIeHbl UX NOJHBIMU aAuddepeH-
[MaJbHBIMU YpaBHeHUsAMHU. MaTeMaTH4yecKass MOJesb
TpexdasHoro TpaHcpopMaTopa OMUCHIBAET NMPOLECCHI
pH JIF060M KOJTUYECTBE 0OMOTOK.

3. MaTeMaTH4ecKast Mo/ie/lb CUCTEMbI BO30YXK/AeHUs
npeJCTaB/seTCsl BO3OYAUTESIEM U PEryasiTOpOM Ipo-
NOPLHOHAJBHOTO AelcTBUA. [lapamMeTpsl MaTeMaTH4e-
CKOM MO/ieJIU IPUBE/IEHbI /IJI51 IBYX TUIIOB CUCTEM BO3-
OyKJeHUs], TPUMeHsIeEMbIX Ha reHepaTopax ['TY masoi
MOIIHOCTH.

4. MaTeMaTH4YecKas MOJie/Ib Ta30BOU TYPOUHBI C pe-
I'YJSITOPOM YacCTOThI BpallleHUsl IPUHSATA YIPOIIeHHOH,
MO3BOJIAIOLENA C NPHUEMJIEMON TOYHOCTBIO OMHUCHIBATH
MPOILECCHI B TEUEHHE MEPBBIX 5 C NEPEXOLHOr0 MPOoIiec-
ca.m

HOCTHY;

Bu6auozpaghuueckuii cnucok

1. Cotpomsimuuxog H.A. Pedcumbl pabombul ACUHXPOHHLIX U CUHXPOHHbIX dguzameell.- [1od ped. /LI MamukoHsiHya. - 4-0e u3o. - M.:
IHepzoamomuzdam, 1984. - 240 c..

2. Boavdek A. H. dnekmpuyeckue MawuHbel. Y4e6HUK 0151 Cmy0eHmos 8bICUL. MeXH. y4ebH. 3asedeHull. - 3-e usd., nepepab. - JI:
IHepeus, 1978 - 832 c.

3. Konwiioe U.I1. Inekmpuueckue mawuHsl. - M.: IHepeamomuzdam, 1986 - 320 c.

4. AHdepcon, I1. YnpaeneHue sHepeocucmemamu u ycmotiuusocms [Tekcm] / I1. Andepcon, A. @yad; nep. ¢ aHaa. nod ped. A.H.
Jlyeamckoeo. - M.: Inepaus, 1980. - 568 c.

5. Pabunosuu P. C, I[losoHckass M. A. Modesau mensiogbix 3sekmpocmaHyull 0451 paciema 0/AUmeAbHbIX 31eKIMpPOoMexXaHu4eckKux
nepexodHbIX npoyeccos 8 sHepzocucmemax//Inekmpuyecmso Ne2. 1983. C. 11-19.

6. Cusokobvlrenko BD, Kocmenko B.H. Mamemamuueckoe ModeauposaHue 3snekmpodguzameseli cO6CMBEHHbIX HyiHd
anekmpuyveckux cmavyuil. [Joneyk, 1141, 1979. - 110 c.

7. Kumbapk, 3. CuHXpOoHHble MAWUHb! U ycmotiyusocms snekmpudeckux cucmem [Tekem] / 3. Kumbapk. - M.-JL: [ocanepeouzdam,
1960. - 392 c.

8. Topes A. A. I[lepexodHble npoyeccwl cuHXpoHHbIx MawuH / A. A. Topes. - /1. : Hayka, 1985. - 502 c.

9. Kproukos H.II. InekmpomazHumHble nepexooHble NPOYeccs! 8 31eKmposHepzemu4eckux cucmemax: Yue6Hoe nocobue 0151 8y308.-
M.: U30ameavcmeo M3H, 2000. - 168 ¢

10. [lepexodHble npoyeccol 8 31eKMpo3Hep2emu4YecKUx cucmemax: yue6Huk 015 8y3oe / U.I1. Kproukos, B.A. CmapwiuHos, FO.I1. T'yces,
M.B. [lupamopos; nod ped. U.I1. Kproukoea. M.: U30amenvckuii dom MIH, 2008 - 416 c.

11. Soon K.Y, Milanovic' VJ, Hughes M.F. Overview and Comparative Analysis of Gas Turbine Models for System Stability Studies //
IEEE Transactions on Power Systems, Vol. 23, No. 1, Feb. 2008.

12. Rowen W.I. Simplified Mathematical Representatives of Heavy Duty Gas Turbines // ASME Journal of Engineering for Power.
October 1983. pp. 865-872.

13. I'ypesuu 0. E. J/lu6osa JI. E. OkuH A. A. Pacuembl ycmotiuusocmu u npomusoasaputiHoli agmomamuku 8 3Hepzocucmemax. — M.
IHepzoamomuzdam,1990 - 390 c.

14. BepHac C, L]éx 3. Mamemamuyeckue Modeau 3/1eMeHmo8 31eKmpoaHepzemuyeckux cucmem: Ilep. ¢ nosack — M.: IHepzotizdam,
-1982-312c.

15. IlpumeHeHue aHA/10208bIX BbIMUCAUMENABHBIX MAWUH 8 3Hepeemuyeckux cucmemax. Memodbl ucciedo8aHusi nepexooHbIX
npoyeccos / I'py3des H. A.,, Kadomckas K. I1, Kyuymoa JI. A. u dp.; nod ped. Cokonosa H. H. M.: Snepausi, 1970 - 399 c.

16. Kviuakos B. [Il. Mamemamuyeckoe onucaHue u mamemamuyeckoe MooeauposaHue nepexooHbiX NPOYeccos8 8 3/1eKmpu4eckux
cucmemax. BoryucaumenvHsle Memodsl aHaausa: YuebHoe nocobue. - Upkymck: H30d-eo UpI'TY, 2008.

HAYYHAS TIEPCTIEKTHBA « Ne 4 (86)/ 2017 | 43



TexHu4yeckne Hayku

JKOHOMHUA SHEPTETUYECKHUX PECYPCOB IIYTEM HCIIO/Ib30BAHUA
AJIETEPHATUBHOH 3HEPTHUM

CeemuiaHa TadrxcubaesHa MAIIIAPHUIIOBA

accucmeHm Ka¢€apbl PYCCKO20 SA3blKA U iumepamypbul

Kapakaanakckozo eocydapcmeeHHoz20 yHugepcumema umeHu bepdaxa

Aayaeméaii Bakmvi6aesuy CAPCEHFAEB

®usuko-mamemamuueckull pakyromem KI'Y umenu bepdaxa

Bospuiylo posib B pa3BUTUM 3KOHOMHKH CTPaHbI
Wrpaet yMmeJsioe oOpalleHHe C 3amacaMyd MPUPOJHBIX
pecypcoB. CerofjHs oAHUM M3 aKTyaJbHbIX BOIPOCOB
SABJISIETCSI 9KOHOMHUsS JHEPreTUYECKUX PECYPCOB INPH
BHE/[DEHUM HWHHOBAIIMOHHBIX 3KOJOTUYECKH YHCTBIX
METO/I0B I0JIyYeHUsI 3JIEKTPO3IHEPTHUU B PECTYOITHKE.

[lo maHHBIM MeXAyHApPOAHOTO 3HEPreTUYECKOro
areHTcrBa (MA3J), 3Heprust U3 BO30GHOBJIIEMbBIX HC-
TOYHUKOB K 2030 rojay 3aiMeT 3HAUUTEJbHYIO JI0JI0
MHPOBOTI0 3Heprobasanca (6osiee 30%), MHBECTUIUU B
3Ty OTpac/ib K TOMy MOMeHTY cocTaBsT 400 Musmap-
Jl0B JoJi1apoB. HapamuBanue 06beMOB M MacIITaboB
MpYMeHEHHUs] BO30GHOBJISIEMBIX HCTOYHHUKOB MOMXKET
M03BOJIMTh COKPATHUTb Bpe/iHble BbIGPOCHI B aTMOChe-
py 6os1ee yeM Ha 1,1 MUJLTMAp/A TOHH, YTO IOMOKET He
JIONYCTUTBD MOBBIIIEHUs CpeiHEHR aTMOCPEPHOU TeMIe-
paTyphbl

B 3Tux ycs0BUAX HanboJ1ee BBIMTPBIIIHYIO TO3UIHI0
HMEIOT TOCY/lapCTBa, TZle eCTb GJIaronpusTHbIE MpH-
pOJiHbIe YC/IOBUSA. Y36eKHCTaH 00J/1aZlaeT OTPOMHBIM,
MPaKTUYeCKH HeHucyepraeMbIM MOTEHI[MaJoM B0306-
HOBJISIEMBIX MCTOYHHMKOB 3Hepruu (BW3I), korophle,
M0 OIleHKAaM 3KCIIePTOB, Ha MOPS/JOK MPEBBIMIAIOT pe-
CypChbl OPraHUYECKOr0 He BO30OGHOBJISIEMOTO TOIJIMBA.
Okosio 97% mnoTeHnMasa NPUXOAUTCA Ha COJIHEYHYIO
3HEPTrHIo, a 0 KOJIMYEeCTBY COJIHeYHbIX fHel (320) [lo
oneHKaM A3zuaTckoro U BcemupHoOro 6aHKOB, BaJlOBOM
MOTEHIIMAJ COJTHEYHOW 3HEPruu B Y30eKHUCTaHe Mpe-
BbIIIAeT 51 MUIMAp/ TOHH HEPTAHOTO 3KBUBAJIEHTA.
KpoMe Toro, no JaHHbIM CIEMAJNCTOB, UMEIOTCS NPO-
JlyBaeMble BETPOM TEPPUTOPHUH, A TAKIKE TOPHBIE PEKH,
KOTOpble MOXKHO HCIIOJIb30BaTh JJIsi TeHEPALUU dJIEeK-
TPO3HEPTHH.

AKTyasbHble BONPOCHI PAa3BUTHUS aJbTEPHATHUBHOU
3HepreTUKH, HAIMOHAJIbHBIN U 3apyOEKHBIN OTBIT, Me-
pe/ioBasi MpaKTHKa 3aKOHO/ATEJbHON perylaMeHTaluu
HCIIOJIb30BAHUSI BO30OHOBJIIEMBIX HCTOYHHUKOB 3HEp-
MY, Pa3BUTHUSI MEXaHU3MOB WX BHEJIPEHUS B NPOLECC
MPOM3BO/ICTBA 3JIEKTPUUECKOM 3HEPTUH, a TAKXKe I0-
BBIIIEHHE YPOBHS 3HaHUH B o6s1actu BUI paccmatpu-
BaloTcs B TallKeHTe 32 MeX/IyHapOAHBIM "KPYIJIbIM
cTOJIOM", TAEe BBIJBUTAIOT CBOU B3IVl 3KCIEPTHI

MeX/YHapOoHOT0 KJacca.

JKCrepThl OTMEYalOT, YTO B HacTosliee BpeMs B
Y36ekucTaHe YCKOPEHHBIMH TeMIIaMH BeAyTCS pas-
paboTKH MO MPAaKTHUYECKOMY HCIO0JIb30BAaHHIO B0306-
HOBJISIEMBIX UCTOYHUKOB 3HEPTUHU. 3a MOCIeHHE Io/ibl
chopMHUpoOBaHa coiMHasi HOPMAaTUBHO-IPaBoBasi 6a3a
B laHHOH cdepe. B 1es18x KapAUHAIBHOTO CHWXKEHUS
3HEProeMKOCTH 3KOHOMHKH C YYETOM OIbITA Pa3BUTHIX
CTpaH, o0ecredyeHHs PaljMOHAJbHOTO HCI0JIb30BaHUSA
HEBOCIPOM3BOJMMBIX YTJIEBOJIOPOJHBIX PECYPCOB, OCY-
IleCTBJIEHUSI HA 3TOH OCHOBE YCTOWYMBOI'0 CHAGKEHMUS
TOMJINBHO-9HEPTE€TUYECKUMU pecypcaMu NPHUHATA U
peanusyercs [I[porpaMmma Mep 1o COKpallleHHIo0 dHep-
roeMKOCTH, BHEJIPEHHI0 3Heprocbeperamuydx TeXHO-
JIOTUH B OTPAC/IsIX 3KOHOMHUKH U COIMAJIbHOM chepe Ha
2015-2019 roapl. Hapsay ¢ 3TUM BBeJIeHO B JleHCTBHE
3HAYUTEJbHOE YHCJIO COJTHEYHBIX POTO3IEKTPUUECKUX
CTAaHIMH MaJIOM MOIIHOCTH, BETPO-COJTHEYHBIX 3JIEK-
TPOCTAHIIMH, COJIHEYHBIX CUCTEM rOpsiyero BOJOCHAG-
YKEHHS.

Y36ekckas 3eMJisi UMeeT 6JIaronpusTHble BO3MOX-
HOCTH JIJIs1 Pa3BUTHs 3TOr'0 HaNpaBJIeHUS, a IPeANpPHU-
HUMaeMble roCy/JapCTBOM MEPHI M0 ero Noj/iepKKe 3a-
CTy>KMBAIOT BHUMaHUS U BbICOKOH OlleHKH. CoueTaHue
3THUX JIByX GAKTOPOB - IPUPOJAHOTO U UHTEJJIEKTYab-
HOTO - SIBJISIETCS 3aJI0TOM yCliexa YCUJINH rocyZjapcTB B
o6Jstactu pasButus BU3.

Bosiblioil MHTEpec y MHOTHX MEXAYHapOAHBIX
3KCNEePTOB BbI3bIBAET IJIaHbl Y30€KHCTaHa IO CTPO-
WUTEJbCTBY KPYNHOU (OTO3/EKTPUYECKON CTAHIHUU B
CamapkaHzackod o6sactd Ha 100 MBT. 3Toé MomiHO-
CTH J0CTATOYHO, YTOOB! Y/I0BJIETBOPUTb 3HEpPreTHYe-
CKHe MOoTpeOGHOCTH 0KoJI0 100 ThiCAY AOMOXO3SHCTB.
JlaHHBIA MPOEKT BaXKeH M C TOYKHU 3peHHUs OXpaHbl
OKpY’KalolLled Cpe/ibl, TAK KaK €ro ycrneurHas peajausa-
11 IO3BOJIUT U36€eXaTh BIOPOCOB B aTMochepy 6oiee
100 ThICAY TOHH YIJIEKUCIOTO rasa.

CnenuanucTbl MPOSIBJISIOT YBEPEHHOCTh B TOM, YTO
Y36ekucTtaH, KOMOGUHHUPYSI CBOM eCTECTBEHHble Mpe-
HMYILeCTBA C yMeJOW TOCYyJapCTBEHHOU MOJIUTUKOMH,
He TOJIbKO 06ecneyuT BHEJ[peHHE aJTbTepHATUBHOH
3HEPreTHKH B 3KOHOMHUKY U OBIT, HO U CTaHET OCHOB-
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HBIM 3KCIIOPTEPOM HeZIOPOr'oM M 3K0JI0rMYeCKH YUCTON
3Hepruu B pyrue CTpPaHbl.

A Taxxe OHU NMOJAYEPKHYJ/IH, YTO Halla CTpaHa yMe-
JIo 06pallaeTcsl CO CBOMMU NPUPOJHBIMU NpenMyllle-
CTBaMH, CcO3/laBasi 6J1aroNpUsATHbIE YCJIOBUSA [JJIS pas-
BUTHSA a/JbTepPHATHBHON 3HepreTWKU. B yacTHocTH,
HapsiZly C cOo3/laHMeM HOpPMAaTHMBHOM 6asbl BeseTcs U
IpaKTH4YecKass paboTa MO CTPOUTENBbCTBY U 3alyCKy
BETPSIHBIX, COJTHEYHBIX U F'MJIPOCTAHLUHI. YBEpEHbI, 4TO
poBOJMMasl B JlaHHOM HallpaBJeHUH paboTa OyneT
CNoco6CTBOBATh JajbHelllledl HMHTerpaluu ajabTep-
HaTHUBHOM 3HEPreTHKHU B HAIlMOHAJbHYI0 3KOHOMUKY.
CywecTByloliass HOpMaTUBHasl 6a3a B CTpaHe B 06-
Jlactd pasBuTus BUI TpebyeT coBeplleHCTBOBaHUS,
NOJIFOTOBKHU CIlellMa/IbHbIX 3aKOHOJATEJbHbIX aKTOB,
B KOTOPBIX J0/DKHBI HAUTH OTpaXkeHHe IPaBOBbIe, IKO-
HOMUYeCKHe U QUHAHCOBBIE, a TAKXKe yIpaBJeH4YecKre
MeXaHU3Mbl MOAJlepPKKU Ucrnosb3oBaHuss BUJ. B cBd-
34 C 3TUM B Hallleil cTpaHe 6blI pa3paboTaH 3aKOHO-
npoekT "O B0O30OHOBJISIEMBIX HMCTOYHUKAX 3HEPTUU",
NPUHATHE KOTOPOro 6yJleT Cloco6CTBOBATh obecneye-
HUIO 3KOJIOTMYEeCKOHN U 3HepreTHYeCKol 6e30MacHOCTH
CTpaHBbL.

B 3TO# CBsI3M BBICOKOM OLIEHKH 3aCJy>KHBaeT Mpo-
rpecc, JOCTUTHYTBIM Y36eKUCcTaHOM B 00J1aCTU pas-
BUTHA U BHEJpPEHUs aJbTEPHATUBHOU 3HEPTeTHKH.
HayyHo-skcneprMeHTa/lbHbIA 11eHTp B [lapkeTckoi
obJslacTu 06J1aJlaeT COBPEMEHHBIMU TEXHOJIOTUSMU U
OTPOMHBIM MHTeJIJIEKTYaJlbHbIM IOTEHIIMAIOM B chepe
reJuosHepreTuky. [lasbHellllee pa3BuTHE UMEKOLUX-
Cs1 BO3MOXKHOCTEH OTKpbIBaeT 60JIbIlINe NepCleKTUBHI,
TaK KaK MaKpO3KOHOMHYecKasl M NOJMUTHYecKasl CTa-
OUJIBHOCTb B Y30eKHCTaHe CIOCOOCTBYIOT NpHUBJIeYe-
HUIO0 MaclITaOHbIX MHBECTUILIUH, B TOM YUC/e B pa3Bu-
THe SHepPTeTUYEeCKOU chephl.

Hy>XHO OTMEeTUTb BaKHOCTb PAa3BUTHUS U JPYTUX
BUD - sHepruu BeTpa, reoTepMajbHbIX PeCypcoB, MO-
TeHlMajla  MHUHU-THAPO3JeKTpocTaHui.  Ocoboe
BHUMaHHUe NpPUBJIEKAeT U TO, YTO K OCYLeCTBJIEHUIO
rocyZiapCTBEHHON MOJIMTUKU 1O Pa3BUTHIO B CTpaHe
aJIbTEpHATUBHOMN 3HepreTUKU aKTUBHO NPHUBJIEKAIOTCS
HEerocy/lapCTBeHHble CyO'beKTbl - YaCTHble KOMIaHUHY,
npeAnpUHUMATENH, UHCTUTYThl IPaXKJAaHCKOTO 061ie-
CTBa. 3a nocjejHUe roJjbl UMU peasu30BaHbl JeCATKU
IIPOEKTOB I10 CO3JJaHUI0 UJIOTHBIX YcTaHOBOK B3 Ha
OXpaHsieMbIX IPUPOJHBIX TEPPUTOPUSX U COLMATBHBIX
00'beKTax B Pa3/IMYHbIX PErMOHAX B COTPYAHUYECTBE C
HallMOHAJIbHBIMU QOHJJAMU U MeX/AYHAapOAHBIMU Opra-

HU3aLUAMHU.
Kpome Toro, AO «Y36ekaHepro» npoBoJsATcsl pabo-
ThI 110 BOBJIEYEHHIO B TOIJIMBHO-3HepreTU4YecKUH 6a-
JIAaHC BO30OHOBJISIEMbIX UCTOYHHUKOB 3Hepruu (BU3I).
Hcnonb3oBanue BHUI B mNpOMBILIJIEHHO 3HAa4YUMBbIX
MacuTabax No3BOJIUT 06eCeYuThb CyleCTBEHHOe CHU-
>KeHHe NoTpebJsieHus] IPUPOJHOIO0 ra3a B pecnybJnKe
JIJ1sl IPOM3BO/CTBA 3JIeEKTPUYECKON U TeNJIOBOM 3Hep-
TMU U, COOTBETCTBEHHO, BbIOPOCH! BPeJHBIX BELECTB
B OKpyXxalollyw cpeay. B cpenHecpoyHoil mepcrek-
THUBe HaMe4daeTCsl CTPOUTEJbCTBO COJHEYHBbIX $OTO-
3JIEKTPUYECKUX CTAaHUUN MouiHocThio mo 100 MBT B
Camapkanzackoi, Hamanranckoit u CypxaHZapbUHCKOH
06J1acTaX C NpUBJeYeHHeM KpeJUTHBIX PeCypcoB Mex-
JlyHapOJHbIX GUHAHCOBBIX UHCTUTYTOB.
CTpouTe/bHO-MOHTaXKHble M IYCKO-HaJaZ04-
Hble PaboOTbl OBbIM OCYLIECTBJIEHbl CHEeLHaTUCTaMU
AO «Y36ekaHepro» mnpu coaedct®Buu Acconuanuu
®oToanektpruyeckoid  [IpombinuieHHoctn  Kopewn.
OCHOBHOM 1ieJIbI0 CTaHLUU SIBJISETCS TeCTUPOBaHUeE
COBpPEMEHHBIX BH/IOB COJIHEUHBIX NaHeJJeld U Moayiel
C pasJIMYHbIMU TEXHOJIOTUUYECKMMU pelleHUsIMH, Bbl-
sIBJleHHe UX TEeXHUKO-IKOHOMMYecKHe NapaMeTpoB B
NPUPOAHO-KJIMMATHYECKUX YCJIOBUAX Y30eKHCTaHa
JUISL TIoC/Ielytolnero Bbioopa Haubosiee 3¢ PeKTUBHBIX
peleHuii, obecrneunBaromux Boicokux KII/I. CtaHius
TakXe OyZeT CAYKUTb MIaTGOPMOM [/l MOBBILIEHUS
NpPaKTUYECKHUX HaBbIKOB 3KCIJIyaTallud COJIHEYHBIX
$OTO3/IEKTPUYECKUX CTAHIUN M MOATOTOBKU Yy306€eK-
CKHX CHEeLMaJUCTOB B cdhepe COJTHEUHON IHEPreTUKH.
BMecTe c aTuM, KOMIaHUeN B 06J1aCTH MCIOJIb30-
BaHHUs COJIHEYHOW 3HEPruu 3a CYeT CpejCTB OTPAC/IU
BHeJipeHbl MaJIOMOLIHble COJIHEYHble MaHeJsH, BETPO-
YCTAaHOBKHU U I'eJIMOYCTAHOBKU B JlOMaX IpecTapeJiblX,
JIeTCKUX Jl0MaX, CeJIbCKUX BpaueOHbIX MyHKTAaxX B psifie
peruoHoOB pecnyO6/IMKY, @ TaKXe Co3/JjaHbl yyeOHble Jia-
6opaTopuu U maowaaku no BHUI B aHepreTuueckoMm
daxyabreTe Tawl'TY U B psifie KoJlieKax peciybJIUKH.
TakuM 06pa3oM, aHa/IM3 NPOBeJIeHHbIX OLlEHOK Ba-
JIOBOI'O U TEeXHUYEeCKOro noTeHuuasa BuLoB BUI mo
TeppUTOpPUU Y36eKHCTaHa AaéT OCHOBaHUEe c/esaTb
cleAyolie BbIBOJAbI: 3K0JIOTMYeckasi 6e30MacHOCTD,
3HepropecypcHasi JJOCTaTOYHOCTb, JOCTYIHOCTb psfa
BU/I0B BV npakTuyecku no Bceit TEPPUTOPUU pecIly-
6JIMKM IUKTYeT He0OX0AUMOCTb KOPEHHOT0 NepecMo-
Tpa CTpaTeruy UCIo/b30BaHUs HallMOHAJbHBIX pecyp-
COB 3HEPruH, Kak Ha OJIMKHIOW, TaK U Ha OTJa/IeHHYI0
NepcreKTHBRY. B
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