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COBPEMEHHBII OIBIT B3AUMOJIEVCTBUSA HPEI[HPI/I?[TI/IIZI N BY30BB
COEPE ITPUKJIAJTHBIX HAYUHBIX UCCJIEJOBAHUM

Cxoxos P.1O., n.3.H., tupexrop, Bonarorpaackuii ieHTp Hay9YHO-TEXHUYECKON HH(POPMAITUU —
¢mwman OI'BY «Poccuiickoe sHepreTuueckoe areHTcTBo» MunsHepro Poccun, Bonrorpan

Ha coBpemeHHOM 3Tame OIHOW M3 NPHOPHUTETHBIX 3aj7lad BBICIIUX YYEOHBIX 3aBEICHUI
SIBJISIETCS pa3BuTHE mpuHocsend noxoa aesareabHoct (IT1). Y oqHUM 13 OCHOBHBIX HampaBiICHUM
3/1€Ch ABIISIOTCS MPHUKIAHBIC HAYYHbIE HCCIIEI0OBaHMS, 3aKa3UUKOM KOTOPBIX SIBISETCS OM3HEC.

Mexanusm (uHaHcupoBanus mnpukiaaHeix HUP Bo3moxken uepe3 ¢opMupoBaHue Ha
npeanpuaTHsaX (GoHaa Ul NpoBeIeHUs KOHKYPCOB HAa COMCKaHHE TPAHTOB, NpeMHuil j1mubo uepes
npsAMoe 3akiroueHue noropopos HHUP.

I'pant Ha nposenenne HUP — 6e3Bo3Me3iHas cyOcuaIus OpraHu3anusM U GU3NIECKUM JIMIaM
B JCHEKHOM WM HaTypalbHOH ¢opMe Ha MPOBEJEHUE HAyYHBIX HCCIIEJOBAHUM U OIBITHO-
KOHCTPYKTOPCKUX paboT, C MOCIEAYIOMNUM OTYETOM 00 UX UCTIOIB30BAHUH.

B cootBercTBUM ¢ moroBopoM Ha mnpoBeaeHue HUP ncmomnauTens o0s3yercs mpoBecTH IO
TEXHUYECKOMY 33JaHHUI0 3aKa3uMKa HaydHbIe MCCIIeI0BaHUs, pa3paboTaTs 00pa3el] HOBOTO M3eNus
WJIY HOBYIO TEXHOJIOTHIO, 4 TaK)K€ TEXHUYECKYIO M (MJIM) KOHCTPYKTOPCKYIO JOKYMEHTAIMIO HA HUX,
a 3aKa34MK 00s3yeTcs MPUHSTH PadOTy U OIUIATUTH €e.

B Poccun cyiiecTByIOT OT€4eCTBEHHbIE FOCYAapCTBEHHBIE U YaCTHBIC, a TaKKe 3apyOeKHbIE
Hay4HbIe (DOH/BI.

Poccuiickue rocymapcTBeHHbIe HayuyHble (GoHABL: Poccuiickuii ¢oHA (GyHIaMEHTATBHBIX
uccnenoBanuii (PODN), Poccuiickuii Hayunsiit ponn (PH®D), I'pantsl npesunenra PO, Konkypcs
Poccuiickoil akaieMun HayK IJig MOJIOABIX YYEHBIX U CTYACHTOB BY30B, «YHHUBEpCcUTETH Poccun —
(dbyHIaMeHTalIbHBIE HccnenoBanus», Poua «CkomkoBo», @OH CONEHCTBYS HHHOBAIIHSIM.

B 2020 r. B COOTBETCTBMU C aJIMHHUCTPATHBHOW pedopmoil Haudaaoch pedopMUPOBAHHUE
PODU nyrém cnusiaus ¢ PHO, PODU 3aBepmraer nesareabHOCTh U HE OOBSABIISAECT HOBBIE KOHKYPCHI.

Poccuiickue yactHeie HayuHble (oHabl: brarorBopurenshblii ¢ona Bramumupa [loranuna,
«Pw16akoB ®oun», ®onyg «Bombraoe Jleno» (O./depunacka), @onag Muxaumna [IpoxopoBa, KOHKypC Ha
npenocrasienne rpaiToB OAO «PXK]I» Mon0abIM yueHbIM.

3apyoexxasie HayuHble (onmbl: MHCTHTYT «OTKphIiToe 00mecTBo» (Ponm JIx. Copoca),
®onp «Epazus», Ponn K. u [x. Makapryp, AMPEKC, MockoBcknii 0OIIECTBEHHBIH HAayYHEIH
dboung (MOH®), ®onn «bputanckas mauimatuba», ®oun Kapueru, ®ong HATO, MHTAC, ®onn
I'ym6onbTa, ®ona D6epra, Goun @opaa, Poun DonpkcBareHa, Poun AneHayspa, AMEpPUKAHCKUN
dbonp rpaxaanckux uccienoBanuii u pazputus (CRDF) u np.

B CcOBpeMEHHBIX YCIOBHUSX ESTEIbHOCTh 3apyOEKHBIX HAy4yHBIX (OHIOB (haKTHUUYECKH
3aMOpOKEHA.

Baxmwueiimum Hanpasienuem pa3Butus 1]/ BeiciMx yueOHBIX 3aBEICHUN U MOHETHU3ALUHU
NEeSITeIbHOCTH KPYIHBIX TOCYIAapCTBEHHBIX POCCUHUCKMX KOMIAHWM CTaHOBUTCA (PMHAHCUPOBAHUE
CaMUMHU KOMMEpPUYECKMMH  OpraHM3alUMsIMA HAYYHBIX HUCCJIEJAOBAHMN 10 MPUOPUTETHBIM
HaMpaBJICHUAM JJIsI TaJIbHEHIIEH KOMMEPIUATIA3AIlUH.

O PeKTUBHOCTh B3aMMOACUCTBUS NPEANPUITANA C BBICHIUMH YUEOHBIMU 3aBEACHHSIMH U
(buHaHCUPOBaHUS HAYYHBIX HCCIEAOBAHUN HEAOCTATOYHAS!.

A MeXay TeM Ha COBPEMEHHOM 3Tall€ 3allpoCc Ha MOHETU3ALUIO AEATEIbHOCTH BO3PACTAET CO
CTOPOHBI TOCYTAPCTBEHHBIX KOpIopanui, Takux kak Pocarom, Pocrex.

B cooTrBercTBHMM € IEHCTBYIOIUM 3aKoHOAATENbCTBOM PD I'panTonarenemM MOKET BBICTYNATh
(dakTudecku Jobas poccuiickas opraHu3anusa. Kommanuss He OyAeT BXOAWTh B IEpeyYEHb
opranusanuii, yrsepxaeHubiil IlpaBurensctBoM P® (Iloctanosnenue PO ot 15.07.2009 Ne 602),
MO3TOMY  YYEHBIE-TPAHTONONyYaTeId OynyT SBISTHCS IUIATENbIIMKAMU Hajora C J10XojJa
¢usnueckux mun. Ho naHHOe OOCTOSTENBCTBO HE SIBIAETCS MPEMATCTBUEM Ui MPOBEICHHS
Konkypca na npenocrasienue rpantoB. Hanpumep, OAO «PX» ¢ 2009 r. exeroaHo npoBOJIUT
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«Konkypc Ha mpenocraBnenue rpantoB OAO «PXJ[» nns MOJOABIX YYEHBIX Ha TPOBEICHHE
Hay4HbIX MCCJICIOBAHUM, HANPABICHHBIX HAa CO3/JaHME HOBOW TEXHUKM M TEXHOJIOTHH A
IIPUMEHEHHUS Ha JKEJIE3HOLOPOKHOM TPAHCIIOPTE».

Hcxons w3 nmaHHBIX npeAnocbuiok, B aBrycte 2021 r. Boarorpanmckuit [IIHTU — dunman
OI'bY «PDA» Munsnepro Poccum oOparmics B LleHTp KOMMETEHIMI CHUCTEMBI YIpPaBICHHS
kauecTBOM ['ocynapctBeHHou koprnopauun «Poctex» — AO «PT-Texmpuemka» ¢ NpeioKeHueM
CBOMX YCIOYr 10 MOHHUTOPUHTY 00pa3oBaTeibHBIX, HAYYHBIX M HAyYHO-00pa3oBaTEIbHBIX
opranuzanuii Bonrorpaackoi 061acTy Ha IpeAMET OIEHKH MOTEeHIMaa A1 BeimoaHeHus HUP.

B mHacrosmiee Bpemst AO «PT-TexmpueMka» TpPOBOAUT MEPONpUSTHS 10 HHU(PPOBOIA
TpaHcpopmali OW3HEC-IIPOLECCOB B 0OOJACTH CHCTEMbl MEHEI)KMEHTa KauecTBa MPUHUMAaEMBbIX
MaTepuaioB M Moiy(haOpUKaTOB, MCIOIB3YEMbIX IPH HM3TOTOBICHUM W3JEIUNA aBUAI[MOHHOMH,
KOCMHUYECKOW, OOOpOHHOM TEXHUKM M TEXHHKH JIBOMHOTO MPUMEHEHHS U 3aUHTEPECOBAHO B
IIPOBEJICHUH aKTyaJbHbIX HAYYHBIX UCCIIEI0BAHUN IPUKIIAJHOTO XapaKTepa.

AO «PT-Texmpuemka» coBmectHo ¢ Bomrorpagckum IHHTU — ¢unmanom OI'BY «PDA»
Munsnepro Poccum  ompezpeneHbl NPHOPUTETHBIE HANpPaBICHHUS HAYYHBIX pa3pabOTOK |
HUCCIIETOBaHUN.

Boarorpaackuit [THTU — dumuan ®I'BY «PDA» Munsuepro Poccum ans AO «PT-
Texnpuemka» TMPOBET MOHUTOPHHT HAydYHO-O0Opa3oBaTeIbHBIX oOpraHu3amuii Boarorpamuckoit
00JIacTH Ha IpeAMET OLICHKH MoTeHuuana i BeinoidHenus HUP no npuopuTeTHBIM HampaBIeHUSIM
Hay4HBIX pa3paboTok u uccienoBanuii AO «PT-Texmpuemkar.

Tonbko y deThlpex BBICIIMX Y4UeOHBIX 3aBeleHH Bonrorpanckoil obnactu Bemyien
crienranu3anyen spisercss oOpa3oBarenbHas, Hay4Has 1 Hay4HO-00pa3oBaTeibHas ACSITeIbHOCTD B
TEXHUYECKOH, HH(OPMAIMOHHOW, »HepreTudeckoil cdepax: Bonrorpaackuii rocynapcTBEHHBIH
TEeXHUYECKUM  YHHUBEPCUTET, BoJrorpajackuidi rocylapCTBEHHbIA  arpapHblii  YHHBEPCHUTET,
Bosrorpaackmii  rocynapctBeHHblt  yHuBepcuter, ¢uwman @PI'BOY BO  «HaumonambHbII
uccaenoBarenbckuil yauBepcuter «MOW» B 1. Bomkckom. JlaHHBIE BBICIIME yueOHBIC 3aBEICHUS
MPOLUTA aHKETUPOBAHUE U pa3paboTaiy MPOEKTHl HAYYHO-UCCIE0BATEILCKUX Pa0OT:

1. ®denepasibHOE TOCYIApCTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE YUYPEKIEHUE BBICIIETO
oOpa3zoBanus «Bonrorpaackuii rocynapcTBeHHbINH yHUBepcUuTeT» (nanee Bonl'Y);

- «Coznanme Ha 6aze AO «PT-Texmpuemka» ruOpuaHON HMUPPOBOM MIATPOPMBI MO OIECHKE U
PEUTHHTOBAHUIO OpraHu3anuii Ha cooTBeTcTBUE ESG-KpuTepusam».

2. @enepanbHOE TOCYAApPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
oOpa3zoBanus «Bonrorpaackuii rocyaapcTBEHHbIH TeXHUUECKUN yHUBEepcUTeT» (nanee Boar['TY);

- «YTOpAaOYMBaHUE TPOIECCOB M HOPMAIM3ALMU JAEATEIBHOCTH B 00NacTH yuéra pabodero
BPEMEHH, OLEHKH pEe3ylbTaTUBHOCTH pabOThl CIEHUANIMCTOB U KOHTPONs 3(PeKTUBHOCTU
JTUCTIETYEPU3ALNH 3aJaHUI».

3. ®epepanbHOE TOCYAApCTBEHHOE OIOHPKETHOE OOpa30BaTEIbHOE YUPEXKACHHUE BBICIIETO
o0pa3oBaHus «Bonrorpaackuii TocyAapCTBEHHBIN arpapHblii yHUBepcuTeT» (nanee Bonl'AY);

- «Pa3paboTka cucTeMbl TOATBEP)KIEHUS COOTBETCTBHUSI HHEPrONMOTPEOIISIIOIMIMX TOBapOB
TpeOOBaHUSAM DKOAU3ANHA.

4. ®unmuana denepallbHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO 00pa30BATEIBHOTO YUPEKIACHUS
BbIcIero oOpasoBanusi «HarroHaneHbIl MccaenoBaTenbckuii yHuBepeuter «MOW» B 1. Bomkckom
(mamee MDON);

- «Pa3paboTka TeoMH()OPMALMOHHOM CHUCTEMbl YIpaBICHHUS U oOOecredeHuss Oe30MacCHOCTH
TEeHEpUPYIOLIUX CHCTEM Ha 0a3e albTepHATHBHBIX M MOOWJIBHBIX JHEPIeTUYECKUX YCTAaHOBOK B
HEeJIAX Hepexofa K KHOepyCTOMYMBBIM HHU(POBBIM TEXHOJOTHSAM YIPABICHHUS SHEPreTUUYECKUMHU
CUCTEMaMH HAa OCHOBE TE€XHOJIOTMH MCKYCCTBEHHOI'O MHTEJUIEKTA ISl MOBBIIICHUS HAAECKHOCTU U
3¢ HEKTUBHOCTH SHEPTOCHAOKEHUS TOTPEOUTETCIH».

Ha ocHoBe monyueHHON MHGOpMAIIUU MPOBEIeHA IKCIIEPTHAS OIICHKA YPOBHS KOMIIETCHITUI
U TIOTEHIMaja HayyHO-00pa30BaTeNbHBIX OpraHu3anuii Ha mnpeamer BeimosHeHuss HUP 1o
MIPUOPUTETHHIM HAIPaBJICHUSIM HAY4HBIX pa3paboTok u uccienoBanuii AO «PT-Texmpuemkar.
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Boiaeneno Tpu ypoBHS OLICHKHU:

- Hay4YHO-00pa3oBaTeIbHON OpraHU3ally;
- pykoBoauTens u ucnoanureneii HUP;
- conepxkanust HUP.

Kputepun olLeHKH KOMIETEHUMH Hay4HO-00pa30BaTEeIbHONW OpraHM3allid  BKJIIOYAIOT
CJIELYIOIINE [T0KA3aTeIN: COOTBETCTBUE TEMATUKU ITPOEKTA IPUOPUTETHBIM HAIIPABJICHUAM HAY4YHBIX
paspaborok u wuccaenoBanuii AO «PT-Texmpuemka»; Haluyhe -HKCHEPUMEHTAIBHON 0as3bl,
UCIOJIb30BaHUE NP peATU3aly IpoeKTa Ja00paTOpuid, YCTAHOBOK, CTEHJIOB, MHPOPMALIMOHHBIX U
IPYTUX PECYPCOB; HAJIMUME KaJIpOBOI0 MOTEHIIMAIA Y OpraHU3aluy AJIs BBIIIOJHEHUS IPOEKTA; OINbIT
BBINIOJIHEHUS] HAyYHO-TEXHUYECKHUX pabOT oOpraHu3alueil 3a mocielHUEe TpU TIofa; Hay4dHoO-
HCCIIEIOBATENILCKUI MNOTeHUMANl opranusauuu 1o tematuke HUP; ypoBeHb «HE3aBUCHMOCTH»,
«CaMOCTOSITEIbHOCTH» OPraHU3aLlMU IIPU BBINOJHEHUHN ITPOEKTA.

Kpurepun ouneHku koMmneTeHIMM pykoBoauTens W ucnonanutenedd HUP BxiarowaroT Takue
[OKa3aTeal, Kak: CHOCOOHOCTh PYKOBOAMTENS YIPaBIATh IPOEKTOM; OINBIT PYKOBOJACTBA MU
BBITIIOJTHEHUSI HAYYHBIX IPOEKTOB PYKOBOJIUTENS MPOEKTA (3a MOCIEAHUE 5 JIET); YPOBEHb HAYUHBIX
MyOJMKaIuii PYKOBOJIWTENS W HCIIOJIHUTENICH MPOEKTa (3a TOCIEeIHHE 5 JIeT); YPOBEHb paHeEe
IIOJIyYEHHBIX HAy4YHBIX PE3YyJbTaTOB PYKOBOAMTENS M MCIIOJIHMUTEIEH MPOEKTA; OIBIT BHIIOJHEHUS
dbyHIaMeHTANBHBIX U TOUCKOBBIX HUP pykoBomuTeNsT 1 MCTIOMHUTENEH MTPOEKTA; OMBIT BHITIOJHEHUS
npukinagabix  HUP  pykoBoauTeneM U HCIOJHUTENSMH IPOEKTa; OMNBIT 00pa3oBaTENbHOM
NESATEIIBHOCTH PYKOBOAMTENSI W MCIIOJHUTEICH IPOEKTa; OINBIT IPOM3BOIACTBCHHON NEATEIBHOCTH
PYKOBOIUTENS U UCIIOJIHUTENEH IPOEKTA; ONBIT BHEAPEHUS HA NIPAKTUKE TEXHOJOTUI; COOTBETCTBHE
po(eCCHOHATIBHOIO YPOBHSA PYKOBOIUTENS M MCIOJHUTENEH 3ajadaM NpPOEKTa; aJeKBAaTHOCTb
noa0opa CHEUaTUCTOB HAYYHOTO KOJUICKTHBA; NMPO(EeCCHOHAIBHBIA YPOBEHb UWICHOB HAY4YHOTO
KOJUIEKTHBA.

Kpurepun ouenku conepxkanus HUP BxirowaroT crienyromue MokKa3aTeNId: COOTBETCTBUE U
IIOJIHOTA IJIaHa pabOT MOCTABJIEHHBIM LIEISAM U 3a/la4aM MPOEKTa; MaclITaOHOCTh U KOMILIEKCHOCTb
IIOCTABJICHHBIX 3aJa4; Mpe[laracMble METOABl M IOIXOIBl; YPOBCHb INPHUKIANHOM 3HAYUMOCTH U
aKTyaJIlbHOCTH TeMaTuku npoekra ansi AO «PT-Texnpuemka»; cTeneHb YHUKaJIBHOCTH IPOEKTA IO
CPaBHEHHIO C QHAJIOIaMM; BO3MOXHOCTH IIPAKTMYECKOIO HCIIOJIB30BAaHUS 3allJIaHUPOBAHHBIX
pesyiabTaToB Tmpoekta B gestenbHocTH AO  «PT-Texmpuemka»; BEpOSTHOCTh YCHEIIHOTO
BBINIOJTHEHUS. IPOEKTa M IIOJyYEHUS 3aIUIaHUPOBAHHBIX PE3YNbTATOB B YCTAaHOBJICHHBIM CPOK;
aJIeKBaTHOCTh O0beMa (PMHAHCHPOBAHUS TPOEKTA; MMEIOIIUIICS 3aaes B 00JacTH, BBIIOIHIEMOM
HUP; nmeromuecss pecypcbl y HAy4HOTO KOJIJIEKTHBA JAJISL BBIIOJIHEHUS MPOEKTa; 0OOCHOBAHHOCTb
NPEUIOKEHUI 0 MpHoOpeTeHnu 000pyI0BaHUs, MaTEPHUAIOB, MHPOPMALIMOHHBIX U APYTHUX PECYPCOB
115t BeinostHeHus: HYP; BO3MOXHOCTH TOTYyYEHHS! pe3ybTaTOB MHTEIIEKTYAJIbHON NESITEIbHOCTH;
[IOJIy4YCeHUE HAy4YHOW, TEXHUYECKOM M WHOM JIOKyMeHTauuu 1o okoHdanuu HUP; coorBercrBHe
IIPEAIIONIaracMbIX PE3yJIbTaTOB MUPOBOMY YPOBHIO UCCIICJOBAHUM.

MoHuTOpHHT U 3KcrepTHas oneHka Bonrorpagckoro HHTU — ¢unmmuana ®I'BY «PDA»
MunsHepro Poccuu mokaszanu J1OCTaTOYHBIA YpPOBE€Hb KOMIETEHIIMA M TOTEHIHATIa HAay4YHO-
o0pa3zoBaTeNbHBIX OpraHu3aIuii s BeinosHeHuss HVP o npruopuTeTHHIM HalpaBIeHUsIM HAayYHBIX
paspabotok u wuccruenoBanuii AO «PT-Texmpuemka» — 83-96 % 0T MakCHMalIbHO BO3MOXKHOM
OLICHKH.

Ha ocroBanuu uccnenosanusi Bonrorpaackoro [ITHTU — ¢punuana ®T'BY «PDA» MunsnHepro
Poccun AO «PT-Texmpuemka» mosydmst HUHGOPMALMOHHYIO 0a3y A NPHUHATHS PEHICHUs 10
3aKkio4eHno  goropopoB  HMP ¢ KOMIETEHTHBIMH  BBICIIMMHM  y4€OHBIMH  3aBEIECHUSIMU
Bourorpasckoii obnactu.
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NCITIOJIb3OBAHHUE ITPUPOJOCBEPETI'AIOIIIUX TEXHOJIOFUI/Iﬁ B
OBECIIEYHEHHWU PBIGOITPOAYKTUBHOCTH OOO «ITPUBOU»

KopuynoB A.A., k.0.H., B.H.c. JOHIL] PAH, nupextop OOO «IIpudoii»
Crapues A. B., x.0.H., B.H.c. KOHI[ PAH, rnaBusriii peiooBox OO0 «IIpuboii»
Toponos A.1O., nayunslii corpyaauk ®I'bHY BHUIMO3

AHHOTanusi. B craTthe paccMaTpUBAIOTCS JKOJOTHYCCKUE MPOOJICMBI BOIHBIX PECYPCOB, YXYIIIAIONINE KA4eCTBO
BOJIbI, B YHCJIC KOTOPBIX aKTHBHBIC MPOIECCHl IBTPOPUPOBAHUS BOJAOCMOB 3a CUCT MACCOBOI'O PA3BUTHS CHHE3CICHBIX
Bomopociieit. B pabore omuchiBaeTcs mpupopocOeperaroiias TEeXHOJOTHs YIy4IICHHs KadecTBa BOIBI OTKPBITBIX
BOJIOEMOB, OCHOBaHHAs HAa MHHUMH3ALMU Pa3BUTHs CHHE3ENICHBIX BOJOPOCICH 3a CUET aHTArOHMCTHYECKUX CBOWCTB
mrramma Chlorella vulgaris UOP Ne C-111.

KimtoueBbie cioBa: (QuTOIUIAHKTOH, A(TpoUpPOBaHHE BOJOEMOB, KadyeCTBO BOJbI, «IIBETCHHE» BOJOEMOB,
CHHE3eINICHBIe BOIOPOCIH, THAPOOHOHTHI, MuKpoBogopociy, Chlorella vulgaris, rumpoxuMudeckre mapaMmeTpal.

X0341iCTBEHHOE OCBOCHHE BOJIOCOOPHBIX TEPPUTOPHI U 3aperyTupOBaHNE CTOKA PABHHUHHBIX
PEK, CBA3aHHOE C MCIOJIb30BAaHUEM BOJBI JJI BBIPAOOTKU 3JEKTPOIHEPTHH, PAa3BUTHS OPOLICHUS U
00BOJHEHHUSI B 3aCYIIUIUBOM 30HE, BOJOCHA0KECHHS TIPUIIETAIOIINUX TOPOJIOB U TMOCEIKOB, YIyUYIICHHUS
CYJIOXOJICTBa B MEPHOJ MEXKEHH U pEIICHUS JAPYTUX XO3SMCTBEHHBIX BOINPOCOB, OO0YCIOBUIIO
MOSIBJICHUIO PsiZia SKOJOTHYECKHUX TTPOOIIeM.

Co3manne Kackaaa KPYIHBIX BoaoxpaHwuil Ha pekax Bomre, [on, Kybanm, [/[nemnpe u
JIPYTUX CIIOCOOCTBOBAJIO CHIDKEHUIO B HUX CKOPOCTH JIBHKEHUS BOJIBI, BIUIOTH 10 OOpa3oBaHUS
3aCTOMHBIX 30H B 3aJIMBaX U 3aTOHAX, BCJIEACTBUE YErO0 CAMOOYHMIIAIONIASICS CHOCOOHOCTh TaKHUX
BOJIOTOKOB PE3KO CHU3MIACH [3].

Bricokass mHCONAIMS, CBOWCTBEHHAs OKHBIM PErMOHaM, MPU MaJIOM KOHBEKIMH BOJHOU
Macchl B BOJOXPAaHWIMINAX CIOCOOCTBYET CYIIECTBEHHOMY TOBBIIICHUIO TEMIEPATYphl BOJBI
MIPUTIOBEPXHOCTHOTO CJIOSI W HA MEJIKOBOJBSIX. TeM camMblM B TMPOTPETONM H OOOTanieHHOM
OpPraHMYECKUMH M MHHEPAIbHBIMHU BEIIECTBAMH BOJIC BOJOXPAHUIIUI CO3JATHCH OJAarompHsTHHIC
YCIIOBUS JUIsl aKTUBU3ALIMU KU3HEJCSATEIbHOCTH MOJIE3HBIX U MPOOJIEMHBIX OMOTE€HOB, B TOM YHUCIIE
TUTAHKTOHHOTO TUMA ¢ OYPHBIM Pa3BUTHEM CHHE3ENICHBIX Bojopocieil [4].

[Ipy MaccoBOM OTMHUPAHMM TIOCTE «IIBETCHUS» CHHE3EJIEHbIE BOJIOPOCIH BBIIEISIIOT
HEMPUTHBIN 3aMax M SAOBUTHIC BEIIECTBA, KOTOPHIE CIIOCOOCTBYIOT MOSIBJICHHIO TOKCHHOB B BOJIE,
CHHKEHUIO COJIEP’KaHMsI KUCIIOpO/aa, 00pa30BaHUIO 3aMOPHBIX 30H, THOEIIh THAPOOHOHTOB.

B nepByto oyepenib 3TO OTHOCUTCSI K KJIACCY CHHE3EJIEHBIX BOAOPOCIIEH, TOMUHUPYIOMINX B
IUTAHKTOHE ABTPO(QHBIX BOJOEMOB, HACKHIIIEHHOCTh BOJAbI OPraHUYECKON Maccoil KOTOPHIX B MEPHOL
«1BeTenusi» gocruraet 500 r/m3 [1].

[IpynoBoe xo3siictBo OOO «[Ipuboit» ucmosb3yeT BOAY MJIA 3alOJTHEHUS TPYAOB U3
Bonrorpaackoro BogoXpaHuiniia.

OgHMM H3 OCHOBHBIX CIIEJCTBUI BBICOKON TpOGHOCTH BOAOXPAHUIIMILA SBISETCS
WHTEHCUBHOE pa3BUTHE (UTOIUIAHKTOHA, MPOSIBIISIONICECS B MACCOBOM «IIBETCHHM» BOJBI. B Xo1e
yBEIMUYEHUSI TPO(UYECKOro cTaryca BOJOEMa TEHICHIMIO K JOMUHHUPOBAHHMIO HAYMHAIOT
npuodpeTaTs CUHEe3eIeHbIe Boopocin [3].

OO0bscHseTcs JaHHbINH (PEHOMEH CIEeYIOIUMU TPUYUHAMU:

a) CHHE3eJICHbIE CIIOCOOHBI (PMKCUPOBATh PACTBOPEHHBIM B BOJAE aTMOC(EPHBIA a30T U TaKUM
00pa3oM NMPOTUBOJCHCTBOBATH YCIOBHUSIM JIMMUTHPOBAHUS a30TOM;

0) OHM OOXOIATCS MEHBIIUM COJEPKAHHEM PACTBOPEHHOTO B BOJE AMOKCHIA yIiiepoja B
CPaBHEHUHU C APYTUMU BOJIOPOCIISIMH;

B) OHU BBIIEIISIOT ONPECIICHHbIE TPOIYKThI, IPUOCTAHABIMBAIOIINE POCT APYTUX BOAOPOCIIEH;

I) OHU SIBJISIIOTCS KPYNHBIMU BOJOPOCISIMH U TO3TOMY HE MOTPEONSIIOTCS TIaHKTOHHBIMHU
XUIIHAKAMHA-(QUITBTPATOPaMHU, 711 KOTOPBIX METKUA (DUTOTIIAHKTOH SIBIISIETCS MTUIICH;
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1) TaK KaK «LBETCHHE» HAUMHACTCA B TOJIIIEC BOJABI M MOJHUMAETCS K MOBEPXHOCTH Oyaromaps
pacIIMpeHHI0 Ta30BbIX BaKyoJiell, CHHE3eJIeHble CHOCOOHBI 3aMenarb M (PaKTUYECKH BBITECHATH
MEHee IIaBy4re Bojiopociu [3].

B pesynbrate 3BTpodupOBaHUS BOJOEMOB MPOUCXOJUT CHH)KEHUE CTENEHU KHCIOPOIHOTO
HACBHIIIEHUS, YMEHBIICHUE MPO3PayHOCTH M H3MEHEHHE ILBeTa. B mopaBistomeM OOJBbIIMHCTBE
Clly4aeB Ha JOMUHUPYIOIEE MOJI0KEHNE B THAPOOUOIIEHO3aX BBIXOIAT IPEICTABUTENN CHHE3EICHBIX
Bojopociet — Microcystis aeruginosa, Aphanizomenon, Anabaena, KOTOpble WHTEHCHUBHO
MOTJIONIAIOT W3 BOABI OpraHuueckwii yriepon (mo 1,75mr/m) [2]. OtcyrcTBHE OMOIOTHYECKHX
notpeOuTeneil yKkazaHHBIX BOJOPOCIEH, BCIEACTBUE MX TOKCHYHOCTH, NMPUBOJUT K UX MAacCOBOMY
Pa3BUTHIO.

[Ipu moBbIIIEHNH KOHIIEHTpauu Ouomacchl Bogopocieir 1o 100 Mr/m cyxoro BemiecTa u
0oJee magaeT KUCIOPOAHAS MPOTYKTUBHOCTD KJIETOK, YCUIIMBAIOTCS TIPOLIECCHI Pa3JIOKEHUS, UAYIIHE
C IOTJIOLIEHUEM KHCIOpoAa. B cpene HakamiMBarOTCS OpraHMYECKHE BELIECTBA M MPOMYKTBHI HX
pacmaza, B TOM uucie M TOKCHYHBIEe. [IpuunHON CHMXKEHUS PBHIOONPOIYKTUBHOCTH BOJOEMOB
ABIISICTCS HECKOJBKO (DaKTOpPOB. DTO HCKYCCTBEHHO M €CTECTBEHHO 3arps3HEHHBIE BOJOEMBI C
OTCYTCTBHEM TMOJIE3HBIX IUTATEIbHBIX BEIIECTB, KOHIIEHTPALMs aMMHAaKa M HUTPATOB B BOJE,
OTpaBJICHUsI U 3a00JI€BaHUs PbIO, HU3Kasl POXKIAEMOCTh MaJIbKOB U UX BBIKUBAEMOCTH [2].

TonpkO KOMIUIEKCHOE pEIIeHHe O3TUX MpoOJieM MO3BOJIUT YBEJIUYUTh PEHTA0ENIbHOCTh
pPBIOHOTO XO3siCTBa M YJIYUYLIMTh KadyecTBO NpoayKiuu. OJHUM U3 CIIOCOOOB YBEIWYEHUS
KOPMHOCTH TPYJOB SIBJSIETCS COBMECTHOE BbIpallluBaHue MadHUN W KopMma JJii HUX MPOCTHIM U
JTOCTYIHBIM MeTOIOM. J[OOUThCS OTIMYHBIX PE3YNbTATOB MO ATUM HANpPaBICHUSM MOXKET IOMOYb
XJopeija — TMPEACTaBUTENb 3€JEHBIX MHUKpOCKOmuYeckux Bojaopocieit [1]. Hcnonws3oBanue
OMOTEXHOJOTHM MO BceleHuto MukpoBojgopocian Chlorella vulgaris ciyXuT mnpenoTBpalIeHUIO
«LBETEHHUS» BOJIbI U MOSABJIEHUIO TOKCUYHBIX (3aMEPHBIX) 30H B BojoemMax. KpoMe Toro, mpumeHeHue
CYCIEH3UH XJIOPEJUIbl B PHIOOBOJAHBIX MpyAax [UIs alblOJU3AlMM 3HAYUTENBHO YKPEIUISeT HuX
KOPMOBYIO 0a3y, Tak Kak XJopeia sBIsieTcs KOpMOM i JadHUM U IPYrMX MUKPOOPTraHU3MOB,
KOTOPBIMU MMUTAKOTCS PHIOHI [2].

[To nuTepaTypHbIM UCTOYHHKAM M3BECTHO 00 ajuleIONaTHYECKUX CBOWCTBAX Bojaopocieil. B
YaCTHOCTH, UMEIOTCS JAHHBIE, UTO SP. IIPU ONPEAEIECHHBIX KOHIEHTpAUAX yrHeTaeT pocT Anabaena
sp. B nmpenenax poxa Chlorella ecTh cBeTONOOMBBIE U TEHEBBIHOCIUBBIE KYJIBTYPhI, C MEHBILIUM WIIN
OOJBIIMM COJIEp’)KaHUEM XJIOpOQHIIIa, C pPa3HbBIM YPOBHEM €ro AaxkTUBHOCTH, C pPa3IM4HbIM
OTHOIIIEHUEM K TEeMIIepaType BOAbl. B CBA3M C 3TUM cTENeHb ajlIeIONaTHYECKOTO B3aUMOAECHCTBHUS
oyner pazmuunor [4]. IItamm Chlorella vulgaris U®P Ne C 111 BeieneH u3 o0Opas3ioB BOABI
Hypekckoro Bogoxpanunuia (Tamxukucran) B 1977 rony.

Jlnsg sTtoro ObIIM W3Yy4eHBl MUKpoBoJopociu Hypekckoro BomoxpaHWiIMINA, TIE Cpenu
¢utorutankrona Obuta obHapyxkena Chlorella vulgaris [1]. Onpenenenue BHIa NMPOBOAMUIIOCH IO
B.M. AuapeeBoi.

Mopdodonoruueckue npuzHaki. MosoJiple KJIETKH ¢1a00 3IIIUIICOBUAHBIE, pazMepoM oT 0,5 1o
2,0 Mxm. B3pocibie — mapoBUAHBIC, HA KUKOW MUTATEIILHON Cpeie TMaMeTpoM 6-9 MKM, Ha THO HE
OCaXKJIAIOTCsI, CTEHKU cocyla He oOpacraioT. Ha arapu3oBaHHO MHUHEpanbHON MUTATENBHOU Cpefe
Ha 7-10 neHp Ha cBeTy 00pa3yloTcs Kpyrijble, TNIaJKUE U BBIMYKIIbIE KOJOHUHM C POBHBIMU KpasiMU.
Huamerp KosoHuil 3-4 MM, OKpallleHbl B TEMHO-3€JIEHBIN LIBET, pa3Mep KJIETOK 5-8 MKM. XJI0pOIuI1acT
IMPOKOMOSACKOBOBUIHBIN HE3AMKHYTHIN.

®uznonornueckue npuszHaku. Jlemsarcs Ha 2-8, odeHb peako Ha 16 aBrocmop. lltamm
aBToTpodHbIN. PacTeT Ha cpene: ammuaunas cenutpa 0,2-1 r, cynepdocdar (10 % pactsop) 0,2-1
mi1; xjaopuctoe xkene3o (1 % pacrBop) 0,15 mi; azorHokucablii kK06ansT 0,01-1 Mr; cepHOKHCcTas
mens 0,01-1mr; 6akTepuansHas cycneHsus 25-40 mur;, BomonpoBoHas Boaa 1. [1].

B naGopatopHbIX YCIOBUSIX KyIbTHBHpyeTcss Ha cpeae Tamuiis. Illtamm He TpebOyer
cnenuanbHoi mogaun B KyapTypy CO2. JlocTaTo4HO OJIMH pa3 B CYTKH BBECTH OaKTEpUATBHYIO
CYCIEH3MIO,  HACBHIICHHYI0  YIJIEKHCIBIM  Ta30M 32  CYeT  JIEATeNbHOCTH  a’pOOHBIX
KJIETYaTKOpa3pylIlalomuX OakTepuid MNpH  pa3joKEHUM KJIETYATKOCOJEpIKaIlero Marepuana,
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HanpuMmep JUTEpHOM mbUIM [5]. Pexum ocBelleHHs COOTBETCTBYET €CTECTBEHHOH CYTOYHOM
uHCONMSIMU B JeTHud mnepuoj. Illtamm o6mamaer cnocOOHOCTBIO CBOOOIHOTO TAPEHHUS W
PaBHOMEPHOTO pacIlpeAesieHus B KyJIbTypHOH cpene. OntuManbHas TeMneparypa KyJabTUBUPOBAaHUS
26-360C. [{uki pa3BUTHS MITaMMa CICAYIOIIUA: B CBETJIBIN MEPHUOJ] CYTOK MIET aKTUBHBINA MPOIIeCC
¢doTocuHTE3a, B pe3yabTaTe Yero KIeTKU MHTEHCUBHO HabuparoT Ouomaccy. Pazmeps! kieTok ¢ 6 1o
21 gaca yBenmuuuBarotcs ¢ 1,5 1o 9 mxm. Haunnas ¢ 22 10 4 gacoB, oHU akTHUBHO Aensarcs. K 5 yacam
yTpa MOJIOJIble KJIETKH TOTOBbI K (hoTocuuTe3y [1]. LMk pa3BuTHs KIETOK CTOHKHUI, HApyLIaTh €ro
MOJXKHO IIyT€éM MCKYCCTBEHHOTO W3MEHEHHA CBETOBOro pexnMma. IlltaMMm BbeIHOCUT mpsMoe
COJIHEYHOE OCBEIICHHE, NPU JOCTIKEHHH IUIOTHOCTH KJIETOK B KyinbType Oomee 10 MiH./Mi
IPOSIBIISIFOTCA XOPOILO BBIPA)KEHHBIE AHTAarOHMCTUYECKHUE CBOMCTBA K aibroguope, OakTepusM U
uHpy3opusMm. Jlusuc amproduiopel B KyJIbType IITamMma HacTymaer uepe3 6-10 wdacos
KynpTuBUpoBanusl. llITamm o0nagaeT HEBOCIPUUMYHUBOCTBIO K (param.

I[Ipu  KynpbTHBMpPOBaHMM B  JAOOPAaTOPHBIX  YCIOBHSAX Ha cpene Tamuiis B
TEPMOCTAaTUPOBAHHBIX ycJIoBUsIX npu Temmneparype 360C u mateHcuBHOCTH OocBsmeHus 30000 ok Ha
TPETbU CYTKH IJIOTHOCTH KJIETOK nocturaer 80 MIIH./MJ mpu McXoaHOM KoiudecTBe 0,9 MiIH./MIL
IIpy KyJIbTHBMpPOBaHMM XJIOPEUIBI B IUIACTUKOBBIX E€MKOCTSAX, KOTOPBIE YCTAHOBJICHBI  IIOJ
OTKPBITBIM HEOOM, YK€ Ha YETBEPTHIE CYTKH IUIOTHOCTH KJIETOK MOXET AOCTHTHYTh 10 60 MIH./MII
pu “ucxoaHoM KosmuectBe 3 MitH./MII. [S]. B OOO «IIpo6oii» coBMecTHO ¢ coTpynaukamu @I'BHY
BHMMO3 oprannsosano npousBoactso mramma Chlorella vulgaris U®P Ne C 111 nns Bcenenus B
npyasl (pUCYHOK 1).

Pa3zpaboTana cxema JjIsl BCEJIEHUS XJIOPEIUIBI B BOJOEMBI. bynieT mpocnexuBarbes B TeUEHUE
BCET0 CE€30Ha KauecCTBO BOJIbI IO I'MJIPOXUMUYECKOMY COCTaBY, YUUTHIBAThCS PHIOONPOYKTUBHOCTD.

Pucysok 1 — KyasTHBHpOBaHHE XJIOPEIUIb! s Beeaenns B npyasl OO0 «[TPUBO»,
mait 2022 ron
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2. Mengsenesa, JI.LH. Cuneprernueckass 3QQeKTUBHOCTh NPUMEHEHHS B IMPYAOBOM XO3sHCTBE
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3. Memuxos, B.B. Dkxonorudeckre mpo6sieMpl 3BTpOGUPOBAHUS BHYTPEHHUX KOHTHHEHTAIBHBIX
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5. ®ponosa, M.B. CoBpemeHHass OMOTEXHOJOTUS B YJIYYLIICHHH KadecTBa BOABI OTKPBITHIX
BOJIOEMOB MHOTOIIeIeBOTr0 Ha3HaueHus [ Tekct] / M.B. ®@posnosa, O.11. Komaposa, M.B. Mockoser //
N3Bectus  HMKHEBOIDKCKOIO  arpOyHMBEPCUTETCKOrO  KoMmIiuiekca: Hayka u BeIcuiee
npodeccuoHabHOe oOpazoanue. — 2018. — Ne 4 (52). — C. 213-218.

NHHOBAIIMOHHBIE HAITPABJIEHUA B PASPABOTKAX U IPUMEHEHUHN
JJABEPHO-OIITHYECKHUX CUCTEM OO0 «'EOITPUBOP>»

[TaBnoB C.H., renepanbubiii upextop OO0 «I'eonpubop», r. Bomkckuii;
Jlapukos C.I1., mupexrop OOO «Marma-B», r. Bomxkckui;
[TaBnos I1.C., rmaBubIif Mexanuk OO0 «["eonpubdop», T. Bomkckwii;
CamconoB A.A., rnaBusbiii sHepreTuk OO0 «['eonpubop», r. Bomkckuit;
[TaBmoB U.C., umxenep-nporpammuct OO0 «['eonpubop», r. Bomkckuit;,
Teimkesuy B.H., 3aBenytrommii kadenpoit «Mexanuka» BITU (dunuan) ®I'BOY BO Boar[' TV,
r. Boimkckuit

I'eogesnyeckue mpuOOPHl, K KOTOPBIM OTHOCSTCS, B YAacCTHOCTH, Ja3€pHbIE HUBEIUPHI,
npousBoaumeie OO0 «['eonpubop», HaNUIM pacpoOCTpaHEHHE IOMHMO T€0Je3UU €Ile U B
aBUACTPOCHHUM,  METAJUIypruu,  XUMHYECKOW  TMPOMBIIUIEHHOCTH,  LIEJUII0JIO3HO-OyMaXKHOM
IIPOMBIIIJIEHHOCTH, CYAOCTPOEHUH, CYTOPEMOHTE U IPYIMX OTPACIISIX IPOMBIIIIEHHOCTH.

000 «I'eommpubop» r. Bomkckuii ¢ 2007 T sBisieTcs pa3pabOTIYMKOM W TMPOU3BOIUTEIEM
MHOTOKOOpPAMHATHBIX Ja3epHo-onTuueckux cucreM (JIOC) c¢ nazepusiMm HuBenupom HJI-05K,
SIBJIIOIINXCS] OJJHUMH U3 BBICOKOTOYHBIX B MHpE.

[TompobHO 0 TpuMeHeHHMH ceMmeiicTBa JnasepHblx HuBenupoB Ttuma HII-05K B
MIPOMBILIJIEHHOCTH U3JI0KEHO B cTaThe [1] 1 Ha caifte www.geopribor34.com.

Husemup nazepnbrit HJI-05K 3amareHToBaH u BMeET 3amuch B ['ocpeecTpe cpeacTB U3MEPEHHI
No 41037-21. Ilpumep na3epHO-ONTHYECKOM CHUCTEMbl W3MEPEHHI (IJIMHBI, paauyca, yrjia) B
LMIMHIPUYECKON CUCTEME KOOPUHAT IIPUBEACH Ha PUCYHKE 1.

[IpumepaMu BBICOKOTOYHBIX, MPUMEHSEMBIX Ha MHPOBOM pBIHKE CPEICTB H3MEpEHUil, Mo
MHEHHIO pyKoBoJUTEeNsl KoJjulekTuBa mo mnpoxasBmxkeHuto JIOC ¢ HII-05K kangupata TeXHHMYECKUX
Hayk C.H. [TaBnoBa, sBistorcst ontudeckue HuBenmupbl H-05 (£ 0,15 mMm / 30 M), Sokkia (= 0,13 mm/
30 m), teogomutel T 2", ADAPROF — X 2" u ap. JloCTONMHYH0 KOHKYPEHLMIO UM COCTaBJISIET
npoaykuust OO0 «I'eonpubop» r. Bomxkckmii:

- HuBenup nasepHslii HJI-05K B paznuuHbIX rpynnax(MCIOJHEHUSX ) IO TOYHOCTH.

- petika auBenupHas PH-1,6m u PH-0,3m;

- peiika Huenupuas mudposas PHI[-0,01/200mm u PHII-0,001/10MM (0 mpuMeHEHUH peiku
HUBEJIMPHOU ITU(POBOM M3T0KEHO B CTaThe [2], 0 BO3MOKHOCTH BBIBOJIa JAHHBIX Ha KOMITHIOTEP TIPH
WCTOJIb30BAaHUU PEHKU HUBEIMPHOU I (PPOBOI M3M10KeHO B cTathe [3]);

- mearadnok I[165-90°+2";

- Ta3epHbIN U3ny4arens AByxcroponHuid JIM-2C.

Texaudeckue xapakrtepuctuku HuBeaupoB HJII-05K mo3BONISIOT MCIIONB30BaTh MX B IIEXOBBIX
(B T.4. TOHHEJNSIX) M MOJEBBIX yciaoBusx. [Ipu aToM TeMreparypHble U3MEHEHUSI Pa3MEPOB U3JETHS
HE BJIMAIOT Ha IMOIPEHIHOCTh M3MEpPEHMH. 3a CUET BUAMMOIO JIA3€pHOTO Jiyya (KpPacHOTO WU
3eN€HOr0 1BEeTa) pe3yJabTaThl H3MEPEHHHM XOpOoIIo BUAHBI B IEXOBbIX 3aT€MHEHHBIX U
TPYQHOJOCTYITHBIX MecTaX. HuBenup mMo3BoisieT CTaOWIBHO BBIMONHATH Pa0OTHI HA OONBIIHMX
paccrostHusX, paguycoM nedctBust 10 200 meTpoB. C MOMOIIBIO ONTHYECKON 3PUTEIHHOU TPYOHI,
BcTpoeHHOM B HUBenup HJI-05K, crienmanuct caMocTosATENbHO HABOAMT J1yY Jla3epa HAa HUBEIMPHYIO
peiiky. [Ipu perynupoBke U HacTpoiike 060pyAOBaHMsI CHIEUANNCT BUAUT HAMpaBiIeHHE, B KOTOPOM
HEO0XOAMMO TPOU3BOJUTH PErYJIMPOBKY MO PACHOJOKEHUIO IIEHTPAJIBHOM TOYKU JIA3€PHOTO JIyya,
O0TOOpaXEHHOTO Ha IITPUXaX PEeWKH HUBEIUPHOW. DTO MOMOTaeT 3HAUMTEIbHO COKPATHTh BPEMs
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HU3MCPUTCIIBHBIX pa60T U YBCINYHBACT
00opyIOBaHUS.

MPOU3BOJUTEIHLHOCTh MOHTaXKa W (WMJIM) HACTPOUKH

HuBesnp na3epHblii !
HJI-05K

IlenTa6/10K ¢ JaJHLHOMEPOM U Lo
YIJIOMEPOM COCTABJISIIOT
CTOMETPOBBIH J1a3epHbIN

TAHTCHIUPKYJIb

Pucynok 1 — [Ipumep oxHOro u3 cocrara npudopos nazepHo-ontudeckoit cuctemsl (JIOC)

B nusenupax HJI-05K npumensieTcss ®UAKOCTHBIM KOMIIEHCATOp HakJIOHOB. IIpu moBopote
HUBEJIpA N0 a3UMYTY XUAKOCTHBIM KOMIIEHCATOpP aBTOMATUYECKM BBIPABHUBAET Ja3€pHBIN JIyd B
TOPU30HT, € OrpemHocTh0 +0,1".

B HuBenupax nmpuMeHsieTca KOJIbIIEBAs CTPYKTypa JIA3€PHOTO Jyda ¢ SIPKOM TOUKOW B IIEHTpE.
IIpy coBMeleHNM LEHTPAJIbHOW TOYKH JIA3€PHOIO JIy4a CO IITPUXAMHU HUBEIMPHOM PEUKH OTCUET
Oepércs BU3yanbHO, ¢ morpemHocthio +0,05MM. Ecnu Bocmonb3oBaThCsi pelKolW HUBEIUPHOU
udposoii PHII-0,001/10MM, TO MOXXKHO HCKIIOUUTH YEIOBEUECKUH (PaKTOp MpH CHATHH OTCUETA.
Cpennsisi kBanparndeckas norpemHocth (CKII) mpu 3tom coctaBiger +0,012mMm Ha 30 M wim =+
0,0004 mm Ha 1 M. CKII usmepenuit B 3aBucuMoctd OT TouHoctd HJI-05K u mpumensiembix
HUBEJIMPHBIX peeK MpUBEIeHbI B Tabnuiie 1 (moapoOHee u3I0kKeHO B cTaThe [4]).

Tabmuma 1 - Cpennue KBagpaTudeckue morpemHocTd uaMmepenumin aius HJI-05K
npousBoictBa OO0 «I"eonpubop»
CKII
r HJI-05K
I'pynna HJI-05K PYIIA 05 U3MEPECHUS
(xknaccuuxanus, | IIpumensemas c CKIlI,
(kmaccuduxanms CKII, MPEBBIICHUS
npeasiaracMmas HJI-05K MM / 30
o 'OCT 10528- . MM / M Ha 1 kM
000 «I'eo- peiiKka HUBETUpHas M .
90) JIBOMTHOT'O
pudop»)
X013, MM
PHII-
+ 4 | +0,012 +0,04
. 0,001/10 mMm 0,000 0.0 0.0
[IpeunsnonHsIit PHIL.
o + + +
BrIicokoTOYHBIH 0.01/200 Mm +0,001 | £0,03 +0,09
PH-1,6 m +0,002 | £0,06 +0,18
BrIicOKOTOUHBIN PHII-
+0,003 | £0,0 +0,27
0,001/10 mm ?
PHII-
T I T I + 4 | +0,12 +
OYHBIN OYHBIN 0.01/200 M 0,00 0, 0,36
PH-1,6 m +0,005 | £0,15 + 0,45

16




PHII-
+ + +
0.001/10 Mm £0,006 | £0.18 +0,54
PHII-
+ + +
0.01/200 Mm £0,008 | 0,24 +0,72
PH-1,6 m +0,01 +0,3 +0.9

[Tpumedanue. [pencrasnennas OO0 «I'eonpubop» kiaaccuuKaims JJa3epHbIX HUBETUPOB MO0 TOYHOCTH MPEIIOKEHA HA
COBPEMCHHOM 3Tal¢ pPa3BUTUS COOCTBCHHBIX JIa3¢PHBIX IPUOOPOB, UX KAYeCTBa H3TOTOBJICHUS, IPUMCHIEMBIX
HUBEJIMPHBIX PEEK U B JaIbHEHIIIEM MOXKET U3MEHATHCS B 3aBUCUMOCTH OT JOCTUTHYTOW TOYHOCTH U MOTPEOHOCTH.

OnauMm u3 aBTOpOB JaHHOW craTthu, K.T.H. C.H. IlaBioBbIM, HA OCHOBaHWHM MHOTOJIETHETO
OTBITAa M3YyYEHUS! TE€OAC3WYECKUX CPEICTB HM3MEPEHUN W PabOThl CO MHOTMMH W3 HHUX CJICJIaHBI
CJIETYIOIIHE BBIBOJIBI:

* Ja3epHbIE TPEKEpbl HUMEIOT LeHy aeneHuss, B ocHoBHoM 0,01 MM, cpazy mo TpeMm
KOOpJUHATaM, HO UX MOTPEIIHOCTh U3MEPEHHSI 3aBUCUT OT Psijia BHEIIHUX U BHYTPEHHUX (haKTOpOB,
MO3TOMY UX HEJb3sI OTHECTU K TPYIIE BHICOKOTOYHBIX CPEACTB U3MEPEHUH;

* KOOPJIMHATHO-U3MEPUTENbHbIE MAIIMHbl UMEIOT TOYHOCTh, KOTOpas HANpSMYIO 3aBHCHUT OT
TEMIIEPATypPhl OKPYXKAIOIICH CpeAbl, MOITOMY WX HENb3S OTHECTH K BBICOKOTOYHBIM CPEICTBAM
W3MEpEHUI;

* naszepHble MHTEp(hEepOMEeTphl BOOOINE HE 3aBUCAT OT TEMIIEPATyphbl OKPYKAIOIIEH CpPEIbI,
MI03TOMY UMHU MOKHO M3MEPATH TOJILKO ATaIOHHBIE 00pa3ibl u3MepeHuil npu Temnepatype 20 + 1°
C;

* HJICKTPOHHBIE TaAXEOMETPhl UMEIOT MOTPEIIHOCTh U3MEpPEHUs paccTosiHUM (= 1 MM / 20 M) u
yriaoB (= 1 "), 4TO HE MO3BOJAET UX OTHECTH JAXKE K TPYIIIE TOUHBIX CPEICTB U3MEPEHMI;

e nazepuple HuBenupbl THna HIJI-05K, xotopeie mnpousBomsarcs mpumepHo 40 jer
KOJUIEKTHBAMH C y4acTueM uiu non pykooactsoM C.H. IlaBnoBa, He IMEIOT aHAJIOTOB Ha MUPOBOM
pBIHKE MO TOYHOCTH. COOTBETCTBEHHO, COBPEMEHHBIE HIECTUKOOPIMHATHBIE JIa3€pHO-ONTHYECKHE
n3MepuTenbHble cucteMbl Ha ocHoBe HJI-05K He nMeroT aHanoros 1o TOYHOCTH.

Ha mnacrosmem »sTtame pa3BUTUS M TNPUMEHEHHUs JazepHo-onTuyeckux cucrem 000
«["eonpubop» THHOBAIIMOHHBIMU HATIPABIICHUSMU SBIISIOTCS:

1) Pazpabotka snektponHbXx JIOC ¢ mporpaMMHBIM OOECIIEUEHHEM COTJIACHO TPeOOBaHMIA
I'OCT P 53340-2009.

Cormacao I'OCT P 53340-2009 «I[IpuGops! reoaeznueckue. OOIMMe TEXHUIECKUE YCIOBUS»:

n. 4.2.7 DneKkTpoHHBIE TeoJe3WYecKue NPUOOPHI OCHALIAIOT TabJI0 A OTOOpaKeHUs
pEe3yNbTaTOB H3MEpPEHUH, 00ecleynBaoONIMX IOJyYeHHE OTCUETOB B COJHEYHYIO IIOTONy U B
YCJIOBHUSIX HEJAOCTATOUYHOW OCBEIIEHHOCTU MOPTOM JUIsl BBIBOJA JAHHBIX HA KOMIbIOTEPHI THHa IBM
PC, a taxxe BHYTpEHHHUM 3alIOMHHAIONIMM YCTPOHCTBOM ¢ 00beMOM maMsATh He MeHee 256 Koaiit;
JIOTIOTHUTEIHPHO MOJKET IOCTABISITHCS CMEHHOE 3allOMUHAIONIEe YCTPOMCTBO (KapTa MamsTH) C
HEOOXOIUMBIM 00BEMOM MaMsiATH. UHCIIO pa3psaoB, CIOCOOBI Tepenayd, MpueMa U pasaelieHUs
CUTHAJIOB YKa3bIBAIOT B CTAHAAPTaX U TEXHUYECKUX YCIOBUSAX HA MPUOOPHI KOHKPETHBIX THUIIOB.

n. 4.2.8 K reoxesnueckum mpubOpaM ¢ TMPOrPaMMHBIM OOECIEYEHUEM TMPEIbSIBISIOT
clleAyIoIIre TpeOOBaHUS:

- BO3MOXXHOCTb Tepeayi HHGOpMAIMU Ha BHEITHEE YCTPOMCTBO IJIsi XpaHEHHUS U 00pabOTKH
uH(pOpMaINH;

- BBEJICHHE TIOTIPAaBOK B U3MEPEHHbBIE 3HAYCHMSI T€0JIe3UUECKUX BEJINYMH;

- aBTOMAaTHYECKOE BBIUYUCIICHHE (DYHKIIUN U3MEPCHHBIX BEINYNH;

- pellleHre TUIIOBBIX I€0/IE3UYECKUX 3a/1a4.

[lepBpIMM TIaraMu CTamd TEOPETUYECKUE pa3pabOTKH O BO3MOXKHOCTH KOMIIBIOTEPHOM
00paboTKH pe3yJabTaTOB U3MEpeHUit J1azepHbiMU HUBenupamu HJI-05K, nznoxenusie B crathe [3].

s BeimonHenus tpedosanuii ['OCT P 53340-2009 OO0 «I'eonpubop» u OO0 «Marma-B»
MpUrjamanT K COTPYIHUYECTBY pPa3pabOTYMKOB MPOrPAMMHOIO OOECHEUYeHHs] Te0e3MUYeCKUX
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npubopoBs, B yactHoctH, 11 HuBenupa HII-05K. Ilpu nannuun nporpammuoro obecnedenus JIOC ¢
HJI-O5K 3HauMTenbHO TMOBBICUT CBOK KOHKYPEHTOCIIOCOOHOCTH IO CPaBHEHMIO, HANpPUMEp, C
JIa3epHBIMU TPEKEpaMHu.

2) Pacmmpenue oOyacTeil NPUMEHEHHWs, HampuMmep, IS pPa3METKU DSJIEMEHTOB BHYTPH
UAJTUHIPUYECKUX M3ACNIUi (HampuMep, B KOJIOHHBIX allapaTax XWMHYECKOW MPOMBILUIEHHOCTH,
aTOMHBIX peakTopax u ap.) (puc. 2).

Teopus u npumepst npumenenust JIOC s pa3MeTKu BHYTPH UUIMHAPUYECKHUX H3ICIHUMA
HM3JI0’KEHBI B CTAaThAX [S5] u [6].

.J'Iaaepﬂo-on'rn'{ecxaa CHCTEeMaA IJid PpasdMeTKH 3JIEMEHTOB
BHYTPH IHIBHIPHIECKHX H3/le/ i, KOJOHHLIX ANNAPATOB, ATOMHLIX PeakTopoB H T.J.

@ Nazepuuit wanyuarens guyxcropommmit IM-2C © Bepanos L
pyer

(5) 3neaaupoumnit urarv.
o, o

e OF

wpy

(%) cpyna -

[T — N

@ CrpySigpa. TaupeiLiner CTpYIY i CHOPHOR TOWKE LIPS,

(2) Swpt, s s o anseps o W2 o
e me———

(@) bopwa. Muamerps 1+100w, Jlnwna: 5120w

Pucynok 2 — JlazepHo-onTryeckasi CUCTeMa JIJIsl pa3METKHU AJIEMEHTOB BHYTPH IUIUHIPUYECKUX
u3aenni

KonnekTB aBTOPOB JaHHOW CTAaThU MPOAOKAET HWHHOBAIL[MOHHBIE pa3padOTKU HOBBIX
obmnacteit mpumenenuss JIOC c¢ HJI-05K u mnpurnamaer 3auHTEpPECOBAHHBIE OpraHMU3ALUU K
COTPYIHUYECTBY, B YACTHOCTH, BBIaTh COOTBETCTBYIOIME TEXHUYECKUE 33JaHUS Ha HOBBIE
Hanpasienus npumenenus JIOC npoussoacta OO0 «I'eonpudop».

CIIHCOK HCII0JIb30BAHHEBIX NCTOYHUKOB:

1. IlpuMeHeHre J1a3epHBIX HUBEIUPOB JIJIs1 KOHTPOJIS MOHTa)Ka M HACTPOWKH 00OpYyJOBaHUS B
npoMeIuieHHOCTH [DnekTponHbi pecype] / C.II. Jlapukos, C.H. IlaBnoB, A.A. Camconos, B.H.
Terukesuy // BzaumogeiicTBue npeanpusaTuii ¥ By30B — HayKa, KaJpbl, HOBbIE TEXHOJIOTHH : CO.
noki. XI Mexperuos. Hayd.-mpakT. KoH®. (r. Bomxkckwmii, 28 amp. 2015 r.) / Bonr'TY, BIIA
(pumman) BomrI'TY. - Boarorpax, 2015. - C. 35-40. - Pexum Jpocrymna
http://www.volpi.ru/files/science/science_conference/l1 Imnpk_2015/1 1mnpk_2015.pdf.

2. YBenuueHHEe TOYHOCTH MMIIOPTO3aMEILAONIUX JIa3EpHBIX HUBEIMPOB C IOMOILIBIO PEHKH
HUBENUpHOU 1udpoBoit [Inexktponnsiii pecype] / C.H. ITasnos, I1.C. I1aBnos, A.A. Camconos, 1.C.
ITaBnos, C.II. JlapukoB, B.H. TemukeBuu // XII MexpernoHanpHash HaydHO-NIpAKTUYECKas
KoH(pepeHnus «B3anMopeiicTBue MpeAnpusITHl U BY30B — HayKa, KaJapbl, HOBbIE TEXHOJOTHH» (T.
Bomxckuit, 26 anp. 2016 1.) : marep. : ¢6. qoxi. koud. / BIIN (¢punman) BonrI'TY. - Boarorparn,
2016. - C. 72-74. - Pexum JOCTyTIa:
http://www.volpi.ru/files/science/science_conference/12mnpk_2016/12mnpk_2016.pdf.

3. KomnbroTepHas o0paboTka pe3yJbTaTOB HM3MEPEHUN  JIa3€pPHBIMH  HHUBEJIHPAMH
[DnexTponnsiit pecypc] / C.H. I1anos, I1.C. [TaBnos, A.A. Camconos, W.C. ITanos, C.I1. Jlapukos,
B.H. Temmkesuu // XIII mexxpernoHaibHas HaydyHO-TIpakTUUYecKass KoHpepeHmus «B3zanmoenicTeue
NPEINpUATHA U BY30B — HayKa, KaJpbl, HOBbIE TexHomoruu» (r. Bomxckuii, 17 mas 2017 r.) : 0.
noxi. koHd. / BITU (bunuan) BonrI'TY [u ap.]. - Bonrorpan, 2017. - C. 121-125. — Pexxum noctymna
:http://www.volpi.ru/files/science/science_conference/13_mnpk_2017/13_mnpk_2017.pdf.
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4. TToBbIllIeHNE KaueCTBA MOHTaXXa U HACTPOUKH 000PYIAOBAaHUS MOCPEACTBOM MPOU3BOIUMBIX
00O «I'eonpubop» nmazepuo-ontuueckux cucrem / C.H. [Tasnos, C.I1. Jlapuxog, I1.C. [TaBnos, A.A.
Camcono, M.C. IlaBnos // Tpyasr XXIV ~ MexayHapogHOW HaydHO-
npakTuueckor koHpepeHun «Tpyos-2021»: cOopHUK qokianoB B 2 4. — Y. 2.
— Yensabunck: AO «PycHUTU», 2021. — C. 155-158.

5. IlpumeHeHue lla3epHO-ONTHUYECKUX CPEICTB U METOAO0B H3MEpEHUs
00O «I'eonpubop» Ha AO «Bomxkckuit oprcuntes» / C.H. Ilaenos, II.C.
[TaBnoB, A.A. Camconos, 1.C. I1aBnos, C.I1. Jlapukos, B.H. Teimkesuu // X1V
MEXperruoHaldbHasl HAayYHO-TIpaKTHUecKas KoH(epeHuus «BzaummopeiicTBue
NPEINPUITUI U By30B — HayKa, KaJpbl, HOBbIE TEXHOJOTUW» (T. Bomkckuid, 18
okTsi0pst 2018 1.) : 6. mokn. xoud. / mom pen. C. W. brnarmamna ; BIIU
(¢pumman) BoarI'TVY [u gp.]. - Bonrorpan ; Bomkckuid, 2018. - C. 51-53.

6. BBICOKOTOUHBIE JIa3€pPHO-ONTUYECKUE CPEJICTBA W METOJAbl M3MEPEHUM JUIsi KOHTPOJIS
npoctpancTBeHHbIX koopauHat / C.H. ITasnos, I1.C. ITaBnoB, A.A. Camconos, 1.C. IlaBnos, C.II.
Jlapuxos, B.H. Teiukesuu // B3aumoneilicTBue NpeanpusITHd U BY30B — HayKa, KaJpbl, HOBBIE
TEXHOJIOTHH : cO. TOKI. XV MEXpPEruoH. Hayd.-IIPakT. KoH(., mocssil. 65-netuio ropoaa Bomkckoro
(r. Bomxkckuii, 15-16 mas 2019 r.) / mox pen. E. B. T'onuaposoii ; BIIU (punuan) BonrI'TY. -
Bomxkcekuit, 2019. - C. 111-113. — URL : http://lib.volpi.ru.

3D MOJAEJINPOBAHUE TEXHOJ!OFI/I‘—IECKOI\/'I JIMHUU U OBOPYJIOBAHUSA I
CBOPKU U UCIIBITAHUU HA TEPMETUYHOCTD NIOAIUITHUKA

EcekoB C.H., nupexrop @ununana OAO «EIIK Camapa» B r. Bomxckuid;
TeimkeBuu B.H., 3aB. kad. «Mexanuka» BIIU (punman) ®I'bOY BO Bonr[ TY;
CapazoB A.B., ct. mpen. kad. «Mexannka» BIIU (bunman) ®T'EOY BO Boarl' TV
Opnos C.B., nou. kad. «Mexanuka» BIIU (puwman) ®I'BOY BO Boarl TY;
CunbkoB A.B., nom. kad. «Mexanuka» BIIU (umman) ®I'BOY BO Bonr['TVY;
Uysaxkos JI.A., cryaent BIIU (dunuan) ®I'6OY BO Boarl'TV, r. Bommkckuii.

Kadenpoit mexanuku Bomxckoro mommurexHudeckoro mHcturyTa (prmana) Boarl TY mis
@ummnana OAO «EIIK Camapa» B r. Bommkckuii pazpadoransl 3D Moenu TeXHOIOTHUECKOW JTMHUU U
o0opynoBaHUs NIl COOPKH M UCIBITAHUN Ha TEPMETHYHOCTH mommmmnanka 6Y-537718KM (puc. 1,
a).

220 __620_800_

a)o)

Pucynoxk 1 — 3D Mozenb TEXHOJIOTHYECKOW JIMHUU JUTsl COOPKY U UCTIBITAaHUS Ha
TepPMETUYHOCTH noammmHauka 6Y-537718KM (a) u nnaHupoBKa ydacTtka (0)

19



[Ipy mmaHUpOBKE ydYacTKa HCIOJNB30BAHBI I[EXOBbIE pabodMe TEIEeKKH, YCTAHOBJICHHBIC Ha
ydacTke, CTEHJ IJIs 3aMepa OCEBOro 3a30pa MOJIIMIHKMKA U paboyHhe CTONBI O]l YCTaHOBKY MAJis
CMa3KH U UCIIBITATENbHBIN CTeH (puc. 1, 0).

PabGora Ha TEXHONOrMYECKONl JMHUM HAYMHAETCS CO CTEHAa Ji1 3aMepa OCEBOro 3a3opa
MOAIIUITHAUKA. J[eTany moAIHITHUKA MOCTYNAIOT K CTEHAY Ha IIeX0BOH pabodyeil Tenexke. Jlanee mo
HEMPUBOJHOMY POJIbIAHTy MOJIIUITHUK TEePEeMENIaeTcs Ha TOPU3OHTANbHBIA CTOJ YCTAaHOBKM JIJISt
cmazku (cMm. puc. 1). IlepemelieHne NOAIIMIHUKA IO POJIBFAHTY W CTOJIY — Ha TOPLEBOU
noBepxHoctu. [lmomanu nmoBepxHoctu crona 0,5 M H ponsranra 0,75 M’ MOKHO HCIIOJIB30BATh KaK
HakKonuTellb. Pabodasi MOBEPXHOCTh CTOJIa UMEET OTPAHHYUTENBHBIN OypT MO mepumerpy (Yrojok
20x20).

B ycranoBke ans cMasku (puc. 2, @) NOJUIMIHMK paclioyiaraeTcs Ha TOPLEBON NOBEPXHOCTH.
[TogmmmHMK paBHOMEPHO 3aIlONHIETCS TEPBOM TOpLUHMEH cMa3ku B KommuecTBe 60+5 rpamm
MTHEBMOIIPUBOJIOM CBEPXY.

a)o)
Pucynok 2 — YcranoBka 1151 CMa3KH NOAIIAIHUKA (@) U CTEH]T UCTIBITAHUS MOJIIUITHUKA HA
TePMETUYHOCTH (0)

[Tocne cMa3ku MOAIIMIIHUK Ha TOPLEBOM MOBEPXHOCTU IEPEMEIIAETCS MO0 HE MPUBOAHOMY
poaprasry k npeccy. Ha npecce 3ampeccoBbIBaeTCs NEPBOE YIUIOTHUTEIBHOE KOJIBLIO, U MOAIIUITHUK
nepeMeniaeTcss B OOpaTHOM HANpaBiIeHMM K YCTaHOBKE CMa3KH, Ha YCTPOMCTBE IMepeBOpOTa
[IEPEBOPAUMBAETCS HA TOPELl C 3allPECCOBAHHBIM YIUIOTHUTENBHBIM KOJbLOM. Ilommmumauk
nepeMeniaeTcsi B pabouyio 30HY YCTAaHOBKH CMa3KH, PaBHOMEPHO 3arlojHSETCs] BTOPOM mopuuei
CMa3Ku B KoJmyecTBe 60+5 rpaMM MHEBMONPUBOJIOM CBEPXY.

[Tocne BTOpOW cMa3KM NOAIMIMIHUK HAa TOPIEBOM MOBEPXHOCTH TMEpPEMENIAETCS IO He
IIPUBOJTHOMY POJIbIaHry K mpeccy. Ha mpecce 3ampeccoBbIBaeTcss BTOPOE YNIOTHUTEIBHOE KOJIBIIO.
[lepemenienue MOMMIMITIHUKA 1O CTOJAY K CTEHAY JJs HUCHOBITAaHUS HA TEPMETHYHOCTh —
MEePEKAThIBAHUEM 10 HAPYKHOW  UMUJIMHIPUYECKOM  MOBEpXHOCTH. OTrpaHUYUTENBHBIM U
HaIpaBJSIOMUA OypT BeICOTOM 20 MM pacIiosiokKeH Mo IepUMETpy padouero croyia. [ epMEeTHIHOCTD
MOIINITHAKA TpoBepsaeTcss oOkaTkoit mpu 700 mun' B Teuenue | MuH. BhITeKaHHe CMa3Ku He
nomyckaetrcs. OTrpy3ka MOAIIMIHUKOB IOCJIE UCHBITAHUH — B pabouyio Tenexky. Pazpaboranbl
paboune 4YepTeX M YCTAHOBKM JUIS CMa3KH IMOAIIMITHHUKA (CM. pUC. 2, @) ¥ CTEHJAa HCIbITaHUSL
MOAIIMITHUKA HAa TEePMETUYHOCTH (cM. puc. 2, 6). IlpoBenénnas pabora — XOpOIIHMA TpHUMEP
B3aMMOJICHCTBUS MIPOMBIIIJICHHOTO MPEANPHUATHS C BHICIIUM Y4eOHBIM 3aBEJICHUEM C MTPUBJICUCHUEM
K paboTe CTYACHTOB.
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KAYECTBO ITOBEPXHOCTHU ITPU IIVINM®OBAHUUN TUTAHOBBIX CIIJIABOB

Kpemenenkuii JI.JI., accuctent, BIIN (dunman) Bonr['TV, r. Bomkckuit
Apanos K.B., cnenmamct, OAO «Bomkckuii abpa3uBHBIN 3aBO/I», T. Bomkckuii
Mensbmmkos JI.I1., crynent, BITU (punuan) Bonr['TY, r. Bomkckuii

Bribop xapakTepucTHK a0pa3MBHOTO HWHCTPYMEHTA OKAa3bIBa€T KIIOYEBOE BIUSHUE Ha
nporecc nuIMGOBaHUSA W COCTOSHHE OOpaOOTaHHOW TOBEPXHOCTH JIE€Tajliel, BBIMOJHEHHBIX U3
CIJIABOB, XapaKTEPHU3YIOLINXCS MOBBIIICHHOW aare3MoHHOM akTtuBHOCThIO [1]. s oOpaboTku
CIUTAaBOB HAa OCHOBE THUTaHAa IIEJIECO0Opa3HO HCIIOH30BaTh aOpa3MBHBI MHCTPYMEHT M3 KapOuma
KpemHus. [lanbHeliee pa3BUTHE BBICOKOIIPOU3BOIUTEIHHOIO MpoIiecca TIyOMHHOTO MUTH(OBAHUS
TPyIHOOOpabaTHIBAEMBIX THTAHOBBIX CIJIABOB HEBO3MOKHO 0€3 pa3paOOTKU HOBBIX PEKOMEHIAIIHI
10 BbIOOpY HITHU(OBATIBHOTO KPYyTa.

Jlnsg uccnenoBaHus BIMSHUS 3€PHUCTOCTH NUIM(OBAIBHOTO Kpyra Ha IIEpOXOBATOCThb
00paboTaHHOM MOBEPXHOCTH M pa3pabOTKU PEKOMEHAALUI UCTIOIb30BAIM HHCTPYMEHTHI U3 KapOuaa
KkpemHus 3eneHoro ¢ 3epHucroctbio F80-F120 (manee kpyru F80, F100, F120) nmpousBoactsa OAO
«Bomkckuii abpa3suBHBIN 3aBOT».

Pexxumbr o6pabotku: pexum 1 — Q=150 MM’/MHH., pexum 2 — Q=200 MM’/MUH., pexum 3 —
Q=250 MM’/MUH., pexum 4 — Q=300 MM’/MUH., pexum 5 — Q=350 MM~/MUH.

Pe3yabTaThl M 00Cy:KIeHHE

Y CTaHOBIIEHO, YTO 36pPHUCTOCTH NUTH(OBATHHOTO KPyra HE OKa3bIBACT BIUSHUS HA COCTOSTHHE
MOBEPXHOCTH, OLIEHMBAaeMoe Mo napamerpy Ra, mpu pexxumax HauMMeHbIIEH MPOU3BOAUTEIHLHOCTH
Q-1 u 2. ®akTop 36pHUCTOCTU OKA3bIBAET BIMSIHUE HA LIEPOXOBATOCTh C IEPEXOAOM K pexxumam 3-
5 (puc. 1). Poct Ra npu nanubpix pexxumax xapaktepe mis kpyra F80. [Ipu numdoBanun kpyrom
F80 na pexxume 3 3nauenue Ra B 1,6 paza Goubiie, yem mpu obpadbotke kpyrom F100; u B 1,5 paza
Oompiie, yeM npu ob6padotke kpyrom F120 coorBerctBeHHo. Ilpm pexume 4 3HaueHus Ra
MMOBEPXHOCTH, MOIYYCHHOW KpyroMm MmeHbIel 3epuuctoctu F80, B 1,8 paza Gombliie, 4eM 1mo Kpyry
F100; u B 2,1 pa3a 6onbuie, yem 1o kpyry F120 cooTBeTCTBEeHHO. Y CTaHOBJIEHO, YTO MEPEXOa OT
kpyra F100 x kpyry F120 Ha pa3nu4HbIX pexUMax HE OKa3bIBA€T 3HAUMMOTO BIUSHUA Ha Ra.

HomuHanbHass MrHOBEHHAss pEXyIlas CIOCOOHOCTh (¢, TpUBEIACHHAs K I[IUPHHE
oOpa0aTeiBaeMON MOBEPXHOCTH, XapaKTEepPHU3yeT MPOU3BOAUTEIBLHOCTh NITHU(GOBAHUS 3a €AUHUILY
Bpemenu. I[Iporecc riyOMHHOTO NUTM(OBAHHUS COCTOMT W3 JTala BPE3aHMs, dTama TMOCTOSHHON
nuHbl ayru koHtakta (ITJIJIK) m srtama BbIXxOoAa, 4TO MOApPAa3yMEBAET M3MEHEHHE ( IO JIJIMHE
nMOBaHUs U Pa3UyMs B COCTOSIHUM IOBEPXHOCTH Ha dTamax. dopMmupoBaHHe 00pabOTaHHOM
noBepxHoctu HaumHaercss Ha drane [IJAK [1]. Tlomydyensl cpegnue 3Hauenuss Ra mo aiunHe
3arotoBku, Ha stane [TIJIJIK u srane Beixoaa (puc. 2).
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Pucynok 1 — Baustnue 3epHucTocT numdoBaasHOro Kpyra Ha Ra

Oran I_HJII/I(bOBaHI/ISI OKa3bIBACT 3HAYMMOC BJIMAHUC HA COCTOSHUC IMOBCPXHOCTH, HOJ'Iy‘ICHHOfI
kpyrom F80, Tonpko nmpu Q=250 MM°/MUH 1 pexume 3 — Tak C MepexoJ0M Ha ATall BbIXOJla CpeaHEe
3HaueHue Ra Bo3pacraer Ha 70 %. YBenuueHHne MPOU3BOIUTEILHOCTH OKa3bIBAET 3HAUMMOE BIIUSHUE
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Ha cpeHee 3HaueHue Ra 1o JyMHe 3aroTOBKM TOJIBKO MPU NEPEX0JIE OT PEKUMOB 1, 2 Kk pexxumam 3-
5, Ipu mepexojie oT pexuma 3 kK pexxumy 5. I3MeHeHne yciioBuii 00pabOTKH B IPOUYUX CIydasx HE
OKa3bIBACT BIUSHUS Ha IIEPOXOBATOCTD.
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Pucynok 2 — Cpennee 3nauenne Ra o6paborannoi mosepxunoctu: a) F80; 6) F100; B) F120
0 — no JiuHe 3arotoBku; = — stan [TIJIJIK; = —sTan Beixoga

Oran numdoBaHUsS HE OKa3blBaeT BIUSHUS HA COCTOSHHUE TMOBEPXHOCTH MpH 00paboTKe
kpyrom F100. Ilpu mmmudosanmu kpyrom F100 yBenmnueHue mNpOW3BOAMTEIBHOCTH TpOIEcca C
Q=150 MM/MEH 110 Q=200 MM’/MUH (pexuMsbl 1 1 2) He OKa3bIBACT BIUSHUS HA CPEeIHEEC 3HAUCHUE
Ra no pnune o6pabotanHoit moBepxHOocTH. O BIMSHUN PEKMMA Ha IIEPOXOBATOCTH MOKHO TOBOPUTH
TOJIBKO TIpU OOJBIIIEM YBEIMYECHUU MPOU3BOAUTEIHLHOCTH — MPH MEPEX0/ie OT pexuma 1 K pexumam
3-5. [lepexon mexay pexumamu 3-5, T.e. yBenuuenue Q ¢ 250 MM°/MHUH 1o 350 MMZ/MI/IH, TaKXe He
OKa3bIBACT BIUSHUS HA MIEPOXOBATOCTb.

Paznuuusg B COCTOSSHUM MOBEPXHOCTEW, MOJYy4eHHBIX KpyroMm F120 Ha pa3iuuHbIX ATamax,
ycTaHoBjeHbl TodabKo npu Q=150-200 mM/MuH. B NpoYMX CiIydasx (akTop 3Tama TiTyOMHHOTO
nui(oBaHus HE OKa3bIBACT 3HAUYMMOTO BIIMSHHUS HAa HIEPOXOBATOCTh, OLEHUBAEMYIO MO CpPEeHEMY
3HaueHuto Ra mo jnmue 3arotoBku. dakTop peknma nundoBaHUS OKA3bIBACT BIUSHUE HA CpEIHEE
3HaueHne Ra Tompko ¢ mepexomom ot Q=150 MMZ/MHH K Q=200-250 MMZ/MI/IH, C MEepexoaoM OT
Q=250 mm*/Mu k Q=300-350 MM*/MuH.

HcnpiTanus npu pexxumax 6-9 mpoBoawid Ha oOpaTHOM XOJ€ CTOJla CTaHKa, Iojaya Ha
rTyOMHY COOTBETCTBOBAJIAa PEKMMaM MAasATHUKOBOTO IutudoBanus — 5-10 mxm/xoa. OOpatHsblii X0x
cTojla obecnieynBaeT CHIKEeHHEe Ra moBepxHocTH, paHee momydeHHOM mpu Q=150-350 MM’/MUH, B
cpenHem B 1,5 paza. @akrop 3tama nuMdoBaHus HE OKAa3bIBACT 3HAYUMOTO BIIMSHUS HA COCTOSTHUE
noBepxHocTu npu o6padotke kpyramu F80-F120 na manHBIX pexxumax. DakTop 3€pHHUCTOCTH TPU
pexumax 6-9 Takke HE OKa3blBaeT 3HAUMMOrO BIMSHUS Ha cpelHee 3HaueHue Ra mo anune
3aroTOBKH.

W3 BBIIEU3NOKEHHOTO ClleAyeT, 4To mpu obOpabotke kpyramu F80-F120 xkauecTtBO
MOBEPXHOCTH, OLIEHMBaeMoe Mo mapaMmerpy Ra, cHmxkaercs ¢ mepexogoMm Ha 3tanm Bbixona. C
nepexonoM or pexxuMa 1 k pexumy 5 Ra yBenumumBaeTcs NpsiMO NPONOPLHMOHAIBHO pocTy Q.
OOpatHBIi X0 CTOJNA CTaHKa TO3BOJISET 3HAYMMO CHHU3HTH IIIEPOXOBATOCTh 0O0pabOTaHHOMU
MOBEpXHOCTHU. J1Ji1 00pabOTKHM THTAHOBOTO CIUIABA MPH 33aJJaHHOW MPOU3BOAUTEIHLHOCTH TNIYOUHHOTO
nutoBaHUS PEKOMEHTYETCsl HCTIONB30BaTh Kpyru ¢ 3epHucrocThio F100, F120.

CIHCOK HCITOJIb30BAHHBIX UCTOYHUKOB:

1. Hocenko, C. B. HccnenoBaHue BIHSHUS CKOPOCTH TIIIyOMHHOrO HUIM(OBaHUS U
XapaKTepUCTUKU aOpa3WBHOIO MHCTPYMEHTA Ha KayecTBO MOBEPXHOCTH TUTaHOBOro criasa / C. B.
Hocenko, B. A. Hocenko, JI. JI. Kpemenenkuii. — Tekcr : Henocpeactsenusiid // M3Bectust FOro-
3amagHoro rocyaapctBeHHoro ynusepcurera. — 2018. — T. 22, Ne 1 (76). — C. 94-100.
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AHAJIN3 MATEMATHUYECKOMW MOJIEJIN PEKTU®UKAIITMOHHON KOJIOHHBI B
PAMKAX ITPOLECCA ITOJYYEHUA BYTHUJIOBOI'O CITUPTA

Mensenesa JI.U., k.T.H., noneHT, kadeapa BAD, BIIU (punman) Boar[' TY

COBOKYIIHOCTh MAaTEMAaTUYECKMX YPaBHEHHH, OTPa)KaloIIMX 3aBHUCHMOCTb BBIXOJHBIX
BEJIMYMH OT BXOJHBIX, JIOTIOJIHEHHAs OTPaHMYCHHUSMH, HAKJIQJBIBAEMBIMH Ha OTH BEJIHYUHBI,
YCIOBUSAMHU (DU3UYECKON OCYIIECTBUMOCTH, TPEOOBAaHUSAM W 0OE€30MacHOCTH (PYHKIIMOHHUPOBAHUS,
YpaBHEHHMSIMH CBSI3M C JAPYTUMH OOBEKTaMM, NPEACTaBIsIeT COOOW MaTeMaTHYECKyI0 MOJAETb
nporecca. Mozaens nporecca AOHNOJIHAETCS alrOPUTMOM YIIPaBIIEHUs, 00€CIEUYMBAIOLINM BBITYCK
NPOAYKIIMU C 33JaHHBIMM IIOKa3aTeNIMU HE3aBUCHUMO OT HEKOTOPOro KOJEOaHUs XapaKTEpUCTHK
WCXOJHBIX MaTE€pPUaIoOB, MOABOAUMOMN SHEPIUU U T.10. [1].

OOBeKTOM aBTOMATHUYECKOTO pEryJupoOBaHMS BbIOMpaeTcss KyO0 peKTU(UKAIUOHHOU
KOJIOHHBI, NIPH TOMOLIM KOTOPOTO IMPOUCXOAUT MOJOIPEB CMECH BHYTPU KOJIOHHBI B IIpoOLiecce
noiyyeHus OytmiioBoro cnupra. KyO KoJoHHBI BEIOpaH B Ka4ecTBE OCHOBHOT'O OOBEKTA yIpaBJIeHUS,
TaK KaK OT TEMIIEpaTyphl HA 3TOM 00BEKTE, 3aBUCUT KaYECTBO MOJy4aeMOro npoaykra (OyTHiIoBoro
cnupta). Temmneparypa B KyOe KOJOHHBI 3aBUCUT OT IoJaBaeMoro mapa. I[Ipu yBennueHuM mnojaadu
napa yBeJIMUYMBAaeTCd TemiepaTypa cmecH. Ecim cmech meperperb, TO TeMIepaTypa B KOJOHHE
BBIMJIET 3a 3a/laHHBIC TPENENbl, IPOIEcC MOXKET BCTAaTh B3PHIBOOMACHBIM M MPOAYKT IMOTYYUTCS
HU3KOTO KadyecTBa. B NpOTMBHOM cllyyae YMCTOTa pa3[elieHUs HMCXOTHOW cMmecH Oyner
HE/IOCTaTOYHONH M B KyOOBOM OCTaTKe Oy/IeT BBICOKOE COJEp)KaHHE CIHPTA, YTO HEAOMYCTHMO U3
cO00paKeHUH MPOU3BOAUTEIIBHOCTH.

Ha pucynke 1 mpezncraBien rpaduk KpuBOHl HarpeBa Ky0a KOJOHHBI, MOCTPOCHHBINA IO
HKCHEPUMEHTAIBHBIM JJAaHHBIM B X0JI6¢ MOHUTOPUHTA Ky0a KOJIOHHBI B TEUCHHE 3aJJaHHOTO BPEMEHH.
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Pucynox 1 — I'paduk nmepexomuoro mpoiecca

B kauyectBe Mojenu oObeKTa yrpaBieHHsI BHIOMpaeTcs repenaTtouHas (yHKIHs, KOTopas B
dbopManbHOM BUE MPEICTABISIECT MATEMAaTUYECKYIO MOJIENTh B YaCTOTHOW 00JIacTh uccienoBanus. B

KauyecTBe MeETOoJa JUIA pacyera IapaMeTpoOB TEpPeNnaToYHOM (YHKIIMU BBIOMpPAETCS «METOJ
Iomanaeii».

B nanHoM ciydyae perynupyemasi BeIMUMHa y B pe3yJbTare MPUIOKEHHOTO BO3MYLICHHS
Ax CTpEMUTCS TIpU t— 00 K HEKOMY MOCTOSSHHOMY 3HaueHuio Ay(c). Ha rpaduxe mepexomHoro
mporecca och adcrucc pa3dMBaeM Ha OTpe3KH BpeMeHH ¢ uHTepBadamu Ar=1. Ilocie storo
3HAUEHUS y B KOHIIE KaXI0T0 MHTEpBaja Ax AeIUM HaAy(co) M MOIYy4EeHHOE 3HaUeHUe J 3aHOCHM B
Tabnuiy [2]. Bee monyuenHble 3HaueHUs 3aHOCATCS B Tabimiy 1.
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Tabmuna 1

t [y [d=y)/y(o)] l-c O=tF; |1-6 (1- 6)* 1-20+672 | (1- 6)( 1-

(1-0) 20+6%/2)
0 0 0 1 0 1 1 1 1
1] 37 0,037 096] 0,1278 0,872 0,84 | 0,752529 0,724685
2] 7.83 0,0783 | 0,92| 0,2556 0,744 0,686 | 0,521396 0,480571
3] 12,6 0,126 | 087| 03834 0,616 0,539 | 0,306601 0,267969
41 18,1 0,1818| 0,82] 0,5112 0,488 0,4 | 0,108143 0,088483
5] 247 0247 0,75| 0,6391 0,360 0,272 | -0,07398 -0,0557
6| 31,9 03192 0,68| 0,7669 0,233 0,159 | -0,23976 -0,16323
71 39,7 0,397 0,6 08947 0,105 0,063 | -0,3892 -0,23469
8| 472 0472 053] 1,0225] -0,022 0,01 | -0,52231 -0,27578
9| 56,9 0,569 043] 1,1503| -0,150 0,06 | -0,63907 -0,27544
10| 67,8 0,678 | 0,32 1,278 0,27 0,09 -0,7395 -0,23812
11] 77,9 0,779 | 0,22 ] 1,4060 -0,40 0,09 | -0,82359 -0,18201
12| 86,3 0,8632| 0,14 | 1,5338 -0,53 0,07 | -0,89135 -0,12194
13| 93,8 0,938 006] 16616 -0,66 0,04 | -0,94276 -0,05845
14 ] 99,1 0,991 | 0,01] 1,7894 0,78 0,01 | -0,97784 -0,0088
15] 100 1 0| 19173 0,91 0] -0,99658 0

Ha ocHoBanuM TaONMMUYHBIX JaHHBIX MO (opmMysaM pacCYUTHIBAIOTCA KOI(PDHUIIUESHTHI

nepenaTouyHor pyHKIUu:
Z(i —0) —05(1 — 0y) = 7,824;

F1=

F2=0Q * Ff(Z(l —g)(L—-8)— 05(1— gy)) = 24,11;

QZ

F3= @ * Fla(Z(l - ) (1 —26 + ?) —0,5(1—ay)) = 27,39.

Takum o06pa3om, nepenatounasi GyHKIUS KyOa peKTU(PUKAIMOHHON KOJIOHHBI UMEET BU/I;
10

Wip) =

27,39p° + 24,11p® +7,824p + 1’

Jis mpoBEpKM TOYHOCTH HANJEHHOW MepenaToYHON (YHKIMM OHAa MOJENUPYETCS B
nmporpaMMHOM cpenctBe VisSim, cxema rmokasaHa Ha pUCYHKE 2.
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Pucynok 2 — I'paduk nepenaToqHoil pyHKIIUH, TOCTPOSHHBIH B IPOrPaMMHOM CPEJICTBE

VisSim

Jannas nepenarounas GyHKUIUA afeKBaTHA HCXOAHOMY IrpapHKy MepexoaHOro mporecca, Tak
KaK UMEET HaMMEHBIIIYIO MOTPEUTHOCTb.
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Jnist perynupoBaHus CUCTEMBl HEOOXOAMMO 3HATh 3HAUYEHHUS HACTPOCUHBIX KOA((HUIMEHTOB
I, TIX unu T I-perynsaropoB. CymiecTByeT MHOXECTBO croco0oB HaiTu 3t napameTpsl (CHR-
METO/, aHATUTHYECKUI U TpaOoaHATUTHIECKUN METOJIBI U T.11.).

B nannoit pabore paccmarpuBaetcs [IW]I-perynsrop, a 3HavyeHHsS ero KodhPHUIMeHTOB
PacCUnTHIBAIOTCS METOAOM MUHUMU3ALUN CPEIHEKBAIPATUUHOTO KPUTEPHS KaueCTBa.

Jlns konebaTenbHBIX MPOLIECCOB UCTOIb3YETCS CPEAHEKBAAPATUUHBIN KPUTEPHIl KauecTBa.

I. = _,rDF(_}-'(m} —y(t))%dt = min ,
rae T, — BpeMs peryJaupoBaHusI.

I

min =————
! -
ORMUMYM k
Pucynok 3 — 3aBUCHMOCTB CPETHEKBAPATHYHOTO KPUTEPHUS KauecTBa OT MOKa3aTels
CHUCTEMBbI

Tak kak MHTerpajgbHble KPUTEPUU YUUTHIBAIOT U JUIUTEIBHOCTh MEPEXOJHOrO Ipoliecca, 1
BEIMYMHY KOJEeOaHMs, TO YeM MEHbIIE YHCICHHOE 3HAYCHHWE HMHTETPaJbHOW OICHKH, TeM BBILIE
KauecTBO BCEH CHCTEMBI. DTO CBOMCTBO MO3BOJISET ONPEACIUThH ONTUMAIbHbIE 3HAYSHHSI TApaMETPOB
mpouecca, Tak KaK 3aBUCUMOCTb HHTEIPalbHOIO KpUTEpUS OT IapaMeTrpa CHUCTEMbl HMEET
AKCTPEMAJIbHBIN XapakTep.

Jlng pacuera mO JNaHHOMY KPUTEpPUIO B IPOrpaMMHOM cpeactBe VisSim peanusyercs
CTpyKTypHas cxema cucteMsl ¢ [11][-perynsitopom.

CHavana HaxoAuTcsl KOA(PHUIMEHT MPONOPIHOHAIBHOCTH, 3HAYCHUE KOTOPOTO MEHSETCS C
LEeNbI0 JOCTHKEHHS MUHHUMYMa CpelHEKBaJpaTU4YHOro kpurepus. Ilo pesympraTtam mpoBeaecHUS
MOJICIIMPOBAaHUSl  CHUCTEMBl ympaBieHus c¢ Il-perynstopom Obul  monydeH KO3(QQHUIMEHT
MPOTIOPIMOHAIBHOCTH Ky = 0,16.

Jlanee HaxOQUTCS UHTETPAIbHBIN K03 duIeHT. B pesynpraTe nccienoBanus BhISABICHO, YTO
cuctema c¢ [I1-perynsaropom siBIsieTCs HE ONTUMATBHON 110 BEIOpaHHOMY KpuTepuio. MHTerpanbHbIi
K03 punmeHT npuHuMaeTcs paBHbIM 0,048.

o pow}— 75— 17143

== w

10 0 W 20 30 4 S0 60 T
1 » Tirna [mn)

2? 3;5'-2: 115';? B24n-1 -

Pucynok 4 — CtpykrypHas cxema cuctemsl ¢ [T ]I-perynstopom

[Tocnennum Haxomutcs auddepeHmanbabii K03 dunmrent. B pesynapTaTe uccienoBaHus
MoJIy4eH TpaduK CPeTHEKBAAPATUIHOTO KPUTEPHs, KOTOPBIN NIPECTABICH HA pUCYHKE 5. B KauecTBe
mudepeHraIbHON COCTaBIIAIONMEH BEIOpaH ko3 dunuent Kk, = 0,5.
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Pucynox 5 — I'paduk cpegnexBaapaTnaHoro kputepus kadectsa Ay [T J[-perynstopa

B pesynprate momyden rtpaduk cucrembl [IU/[-perymupoBanus ¢ kodddummeHTamu,
pacCYUTAaHHBIMU 110 MUHUMYMY CPEIHEKBAAPATUYHOIO KPUTEPUL.

CIMCOK HCITOJIb30BAHHBIX UCTOYHUKOB:

1. I'ymepoB, A.M. MaremMaTtnueckoe MOJEIUPOBAHUE XUMHKO-TEXHOJIOTMYECKUX
npouecco/ A.M. I'ymepos, H.H Banee, A.M. 'ymepoB, B.M. Emenssanos. 2013r. — 53 c.
2. Potau, B.S1. Teopus aBTOMaTHUECKOTO yrpaBieHus: y4eOHHUK 17 By30B / B. 5. Porau.

— 5-e u3n., mepepad. u gom. — M.: M3garensckuit sjom MOU, 2008. — 396 c., uin.

WCCJIEJJOBAHUE ITPOIIECCA OCYIIIKA BO3JIYXA HA OAO «TPYBHBIN 3ABO/I» C
HEJBIO CHUKEHUSA DHEPI'O3ATPAT

3y6exun A.A., ctynenT BTM-421,
Cxynkun U.B., crynentr BTM-221,
Kypynuna I''M., nonient xadpeapst BXTO BIIN (¢punuan) BoarI' TV, r. Bomxkckuit

B 601pIIMHCTBE TEXHOIOTHYECKUX ITUKJIOB CIKATHIM BO3AYX MCIOIB3YETCS TaK jK€ 4acTo, Kak
U 3JeKTpo3Heprus. HemocpeacTBeHHOE MPUMEHEHHE CKATOTO BO3/yXa Cpa3y IOCJE €ro BBIXOJA U3
Pa3IMYHBIX THUIOB KOMIIPECCOPOB M HAarHeTareNied, Kak IPaBHIIO, OKAa3bIBAETCS HEBO3MOXHBIM,
ITIOCKOJIBKY OH MMEET HE TOJBKO MOBBIIIECHHBIE TEMIIEPATypy U JIABICHHE, HO U MOXET COIAEPKATh
3HAYUTEIBHOE KOJIMYECTBO BOJISHBIX MapoB. [IpoGrema ocyiieHus CKaToro BO3ayXa BO3HHUKIA
BMECTE C MOSIBJICHUEM KOMIPECCOPHOU TEXHUKH.

[TepBompuurHa 3aKiIOYaeTcs B TOM, YTO KOMIPHUMHPOBAHHE aTMOc(epHOro BO3IyXa
CONMPOBOXKAAETCS  IMOBBIIIEHUEM TIPAaHUIBl HACBIIIEHHWS BOJSHBIX DApOB IPH TOM XK€
BJIArOCOJEP>KAaHUM CKMMAEMOT0 BO3/1yXa, YTO MPUBOJUT K KOHAEHcaluu Biaru. [loatoMmy ocyiienue
CKaToro BO3JAyXa SBISIETCS Ba)XHOW COCTABIISIIOIIEH NpPH €ro MHOATOTOBKE B COOTBETCTBHH C
MOCJIEIYIOIUM MPUMEHEHHEM. [[J1s1 BBICOKOM CTENEeHU OCYIIKHU B Ka4y€CTBE OCHOBHOTO KOMIIOHEHTA
UCIOJIb3YIOT CHUJIMKArelb, Tak KaK JaHHBIA aJICOPOEHT UMEET BBICOKYIO a/ICOPOLIMOHHYIO €MKOCTh 10
OTHOLIEHUIO K MapaM BO/IbI.

[lenbto naHHOW pabOTHI SBJISETCS HMCCIEAOBAHHME TPOIECCa OCYIIKH TEXHOJIOTMYECKOTO
Bo3ayxa Ha OAO «Bomwkckuii TpyOHBIM 3aBOA» C LEIbIO YIYUIICHHS KadecTBa BO3AyXa M
YMEHBIIEHUIO 3HEPro3aTpar.

HNHuorpa npu ontuMu3aiuu Mpou3BOACTBA BCTAET BOMPOC: KAK KAUECTBEHHO OCYIIUTH BO3/YX,
IPU 3TOM CYIIECTBEHHO CHM3UTH MOTPEOJIIEMbIl pacxoj 3JIEKTPOIHEPTUU M HUCKIIOYUTH MOTEPU
paboueii cpenpl? [MOpHAHBIE OCYIIUTENH — 3TO HHHOBAIIMOHHBINA TUI aJCOPOIIMOHHBIX OCYIITUTENCH,
coueTalomMii B cebe Bce Jydlliee OT MPEeAIecTBeHHUKOB. OHM HE TOJBKO IOCTaBISIIOT
BBICOKOKAUECTBEHHBIN CXKATHIM BO3yX, HO U MO3BOJISIIOT 3KOHOMUTH PECYPCHI.

YTO TAKOE T'MBPUJIHBIN OCYIINTEJIB?

Jnst ocyliecTBiIeHUsT MPOMBIIUIEHHBIX MPOIECCOB YaCTO MCHOJB3YETCS CXKAThlil BO3IYX,
coJiepKaliii HEKOTOpoe KoiaudecTBO Biaru. OHa OKa3blBaeT HETaTHBHOE BO3JICHCTBHE Ha 000-
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pPYIOBaHUE M CBSI3bIBAIOIIME MEXAHU3MBI, BBI3BIBAET KOppo3uio. [l Moajaep:kaHus BIIaXXHOCTU
BO3/lyXa Ha YPOBHE 3aJJaHHBIX IAPaMETPOB UCIOIb3YIOT OCYIINUTENH.
Kax npaBuio, Ha IpOM3BOACTBE UCIIOJIB3YIOTCS 2 OCHOBHBIX THUIIA OCYIIUTENEH:

. pedprxepaTopHEIE;

. a/1COpOLIMOHHBIE OCYIIUTEIH.

B cBoto ouepean, Takoil TUI BKJIIOYAET:

b OCYHIUTCIIN BBICOKOT'O JaBJICHUA,

. OCYIIUTENH, BKJIIOYAIOIINE BaKYyMHBIN pereHepaTop;
d OCYHIUTCIIM B HU3KOTCMIICPATYPHOM UCIIOJIHCHHUU.

JlaHHBIE THUIBI arperaToB J0OCTaTOYHO 3()(PEKTUBHBI, OJHAKO HAUOOJBIIYIO MOMYJISPHOCTH
HaOMPAIOT OCYIIMTENH, B KOTOPHIX yIa4HO CKOMOMHHPOBAHbI 00a MeTona ocyiieHus. CoBpeMeHHbIe
rUOpUIHBIE KOMIIPECCOPHBIE ammapaTrbl MMEIOT JOCTATOYHO IPOCTOE TEXHUUYECKOE pELICHHE M
BKJIIOYAIOT OJHOBPEMEHHO 00a BHJa OCYHIMTENeH, KOTOpbIE YCTAaHOBJCHbI Ha OJHOH pame.
AncopOIIMOHHAs YaCTh MOXKET OBITh OCYIIECTBIICHA C XOJIOJHOM HIIM TOpsSUEH pereHeparuei.

OcobeHHOCTh THOpHIA 3aKII0YaeTCss B TOM, YTO OCYIIEHHBIH O TOYKH POCHl «+3°C» B
pedprxKepaTOpHOM OCYIIMTENE CHKATBIN BO3AYX Cpa3y MOCTYNAeT B aJCOPOIIMOHHBIN OCYIIUTENb, I11e
MPOUCXOJUT €Tr0 JOOCYyIIEHUE 0 TOYKU pochl «-40°Cx». [Ipu 3TOM OBLTO YCTaHOBIEHO, YTO €CIH
CHayaja BO3AyX IPONYCTUTh 4Yepe3 OCYIIUTENIb XOJOIHOIO IEHCTBUSA, TO A AAIBHEHIIETO
OCYILLIEHHSI TOTPEOYETCsl OCYIIUTENh TOPSYEro ASHCTBUS C MEHBIIEH MOIIHOCTBIO.

Bo3MoxkHBIM pemieHreM NpoOseM MOBBIMEHHUS NPOM3BOIUTENBHOCTH M KauyecTBa OCYIIKU
KOMIIPUMHUPOBAHHOTO BO31yXa, HE TPEOYIOIIMM 3HAYUTENIBHBIX MAaTE€pPUAIbHBIX 3aTpParT, SIBISETCS
IPUMEHEHHE THOPUAHBIX OCYHIMTENEH, TO €CTh OJHOBPEMEHHOE UCIOIb30BAHUE pePPUKEPATOPHOM
U a7COPOIIMOHHBIX CHCTEM OCYIIKM BO3ayxa. HalijeHo, 4To yCTaHOBJIEHHBIE pedprKEepaTOPHbIA U
aZICOpOLIMOHHBIM OCYIINTENb HAa OJHOH pamMe U OObEIUHEHHBIE OCYIIUTENIN JAl0T BO3MOXKHOCTb
UCIOJIb30BaTh aJcopOep MEHbIIEH MOIIHOCTU. DTO IMO3BOJIAET CYIIECTBEHHO CHU3UTH TabapHThI
YCTaHOBKH M JKCILTyaTalluOHHBIE 3aTPATHI.

B pa6ote mpemnoxen pedpmwxeparop tuma BOGE. [lns sHepro- um pecypcocOepexeHust
IIPEJIOKEHO KYNHUPOBAaTh IPEABAPUTEIbHBIA IOAOIPEBaTENb BO3AYyXa, NPUCYTCTBUE KOTOPOTO
IPUBOAUT K YBEIMUYCHMIO SKCIUTYaTallMOHHBIX M SHEpProsarpar. OTO IO3BOJIAET BbIPAOATHIBATH
BBICOKOKAUECTBEHHBIN OCYIICHHBIM BO31yX IIOCPEACTBOM JIBOMHOU OCYIIKU. COYETAHUE TEXHOJIOTUM
OCYyIIKM  OXJaXICHHeM U  ajacopbumeil  oOecrieuMBaeT  KOHEYHOTO  IOJIb30BATENs
BBICOKOKAUECTBEHHBIM CXKAThIM BO3[yXOM IPU HU3KOM YPOBHE SHEPrOMOTPEOICHHS.

IHOBBINEHUE S9OPEKTUBHOCTHU AIMUHUCTPUPOBAHMUS IP-ATC C
IIOMOIIBIO TELEGRAM

Paccuxun U.B., crynent, BIIU (punmnan) Bonr[' TV,
Pri6anoB A.A., K.T.H., J011., 3aB. Kad. «MHDOpMaTHKa 1 TeXHOJIOTHS porpaMMupoBanus» BITNA
(unmman) Bonr[ ' TY

Annomauus. B cmamve usyuenvl npobaemvr aomunucmpuposanus IP-ATC, cessannvle co epemenem
peazuposanusl Ha UHYUOEHMbl, MaKue Kak Nponaoauue pecucmpayuu KAHAlo8 Cesa3u uiu 000A80YHbIX HOMEPOS.
Boisienenvt mpebosanust 0151 co30aHust cucmemvl MOHUMOPUH2A U OMAPABKU cO0buenuti 06 unyudenmax. Paccmomperivi
anbmepHamuenvle apuanmol peweHus npooiem aomunucmpuposanus IP-ATC.

Knioueswvie cnosa: monumopune, Asterisk, IP-ATC, menegponusn, unmeepayus, Telegram.

OpnHOM M3 BaXKHBIX COCTABISIONINX 000 Kommanwu siBisiercs Tenedonus. OHa JOKHA
paborarh cTaOMIBHO, O€3 MmepedoeB, a CBA3b JOJKHA ObITh KAaYECTBEHHOM, BEb OT 3TOTO 3aBHCHT
npecTwk GUpPMBI, U TFOO0H MPOCTOH, AaKe B HECKOJIBKO MHUHYT, MOKET CTOUTh KOMITAHUU OOJBIINX
JIEHEKHBIX TOTepb. JIJIs BBIsIBIIEHUS IPUUIUHBI c00si B pabore ATC MoxeT moTpedoBaThCsi OOIBIIOE
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KOJINYECTBO BPEMEHH, T.K. IPUYMH MOXKET OBITh MHOT'O: HauuHasi ¢ OOpbIBa Kaless M 3aKaH4YMBas
HEJOCTYIMHOCThIO KaHaJoB ormeparopa cBs3u. Muterpamus c Telegram mo3BonuT omepaTuBHEE
pearupoBatb Ha cOou B pabore ATC u ymeHbIIUTH Bpemsi mpoctoss B pabote. Coueranue
0e30macHOCTH W JIETKOCTH HWHTerpanuu JaenaroT Telegram mpekpacHo# maTdopMmon s
KOMMYHHKAITUH C KIIMEHTaMH.

Vmpasnenne ATC ocymecTBiasercs mocpeAcTBOM BeO-uHTepdetica. [[ns MoHUTOpHHTa
cocTosiHus orpeneneHHbix 00bekToB ATC ecTh mBeTOBass MHAMKAIMS JHOO CTPOKAa COCTOSIHHUSA, a
Tak)ke HabOp KOHCOJBbHBIX KOMaHH. T.e. UIsi TOro 4TOoObl y3HaTh COCTOSIHHME MHTEPECYIOLIUX Hac
00BEKTOB, HEOOXOUMO IIepeMeNIaThCs [0 CTPAHULIAM M 3HATh HEOOXOAMMbIE KOMaH/IbI, YTO HE BCEM
0JIb30BATENSAM YAOOHO, TP 3TOM MPUAETCS MOCTOSHHO HaXOUTHCS 32 KOMITBIOTEPOM.

Jlnist pereHrst JaHHBIX MPOOJIEM M YMEHBIICHUS BPEMEHHU MPOCTOsI T€X WIM UHBIX OOBEKTOB
IP-ATC tpebyercst pa3paboTaTh cucrteMmy, KOTopas ObI MO3BOJISIa YBEIOMIISTH IOJIB30BATEIS O
BO3HUKHOBEHUH IMPOOJIEMBI, JAaBajia Obl BO3MOKHOCTh COBEPIIATH 3alpOChl K CEPBEPY U IMOTy4aTh
HE0OX0UMYI0 HH(OPMAITHIO.

Meccenmxepom ansi oOMeHa cooOmeHusiMu Obul BbiOpan Telegram, T.K. OH sBISETCA
HanOoJiee TOMYJSPHBIM MecceHkepoM B Poccuu, mmeer oTkpeiToe, ynooHoe API, paboraer mo
3amuuieHHoMy npotokoiny HTTPS, urto rapantupyer 3amiuTy AaHHBIX. Takyke HHTErpamus ¢
Telegram mo3BossieT UMETh JBYCTOPOHHMI OOMEH JAHHBIMH, YTO JAa€T BO3MOXKHOCTH MOCBHUIATh
3alpockl K CepBepy M3 MJAHHOTO MpuiokeHHs. Monynb uHTerpanuu ¢ Telegram paGortaet
MMOCPEICTBOM BEOXYKOB, YTO TIO3BOJISIET OOMEHMBATHCS COOOIICHHSIMH MTHOBEHHO. BeOXyk
(webhook) — 3T0 croco6 OTIpaBKH yBEJOMIICHUH MOJB30BaTENIO cepBUca. Eciu naHHbIe Ha cepBuUCe
MeHsoTCs, cepBuc co3naeT HTTP-Bb130B 1 oTnpaBiisieTr HHGOPMAITUIO TIOJydaTesio yepes BeOXyk. B
JaHHBIX OyZleT yKa3aH TUI COOBITHS M cChUIKa Ha 00bekT. MHrerpauus ¢ Telegram mo3BosiuT
omepatuBHee pearupoBaTh Ha cOom B padore IP-ATC u yMeHbmIUTH BpeMsi MPOCTOSI B padore.
Couetanue 0€30MaCHOCTH U JIETKOCTH MHTErpanuu aenaroT Telegram npekpacHoil mardopMoit st
KOMMYHHKAIUH ¢ mosib3oBarensiMu. [loa monp3oBareneM MOHUMAETCS TEXHUYECKHM CHEIUalIUCT —
TOT, kT0 obOcmyxuBaeT ATC M MOXET MPUMEHHTH IMOJYyYEHHYIO WH(}OpMaInio, a Takxke JIr0oe
IPyroe 3auHTEPECOBAaHHOE JIULIO.

Taxxe ecThp cnenMaibHBII BHIDKET B JAYHOM KaOuHere moib3oBarens IP-ATC Zeon, B
KOTOPOM OH MOKeT BbIOpaTh 00BekThl ATC, mpum HM3MEHEHHUH COCTOSIHUS KOTOPBIX OH Oyner
noyiydath yBeaomieHue B 4ar Telegram. B Bumkere monb3oBarenb CMOXET BbIOpaTh Kak TOYKHU
MOJIKJIFOUEHUS, TaK U KaHAJIbl CBA3H, UMEIOIIMECS Ha cepBepe. TaM ke MOoIb30BaTeNb 10JKEH BBECTU
CBOI HOMep TeneoHa, KOTOPBIM MPUBS3aH K MpuiokeHuio Telegram, HaliTH O0Ta B MPUIIOKCHUH U
HamucaTh eMy KomaHay /start. Eciam cucrema y3HaeT Mojib30BaTels 1O HOMepy TenedoHa, eMy
MPUIET IPUBETCTBEHHOE COOOIICHHE, a TAaKKE MOSABUTCS BCTPOCHHOE MEHIO, C MOMOIIBI0O KOTOPOTO
OH CMO’KET IIOChUIATH 3aIPOCHI K CEPBEPY.

B camom xe npuinoxxennu Telegram mosib30Batesib yBUAUT BCTPOCHHOE MEHIO, COCTOSIINE U3
3-x KHOMNOK: «ToukM noakiroueHus», «Kananbl cBs3u», «PeszepBHas cxema». [Ipyn HaxxaTuu KHOMOK
«Toukn mnonkmoyeHusi» U «KaHambl CBS3M» MOJIB30BATENb CMOXET MOJIYYUTh AaKTyaJbHYIO
uHpopmanuio o coctosHuu 00beKTOoB ATC B dopmare «OOBEKT — COCTOSHHE», a NPU HAXKATUU
KHONIKM «Pe3epBHasg cxema» mosib3oBaTenb MokeT mnepeBecth ATC Ha 3apaHee HACTPOCHHYIO
PE3EPBHYIO CXEMY, IIPU 3TOM MOXHO M3MEHHUTHb MapLIPYTHU3aLUI0 BBI30BOB, KaHAJIbI CBSI3H, YTO B
KPUTUYECKOU CUTYAITUHU TTO3BOJIUT PEUIUTh MPOOJIEMY C OCHOBHOM cXeMO pabOTHI.

B tabmume 1 otoOpakeHa CpaBHHUTEIbHAs XapaKTEPUCTUKA MPEJIOKEHHUI-aHAIOTOB
noBbIIeHUS 3G HEKTUBHOCTH aaMuHUCTpupoBanus [P-ATC.
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Tabauua 1

. BU

Kpurepun Becosoii MB/JI | Merionet | Pbxware | Voxlink | ZeonPBX

KodhuUIueHT PO
Harpy3ka Ha
Asterisk 0,47 2 4 1 6 6
Harpyska na LI1 0,15 3 4 3 5 5
Kanains! cBs3u 0,32 1 2 5 3 4
CnoXHOCTD 0.06 3 7 4 3 4
BHEJPEHUS
WuTerpanbHblii TOKa3aTellb KauyecTBa 1.90 3.55 274 473 5.10

CpaBHUTENBHBIN aHAIN3 AIBTEPHATUBHBIX MPEUIOKEHNUH JIJIs MOHUTOpUHTa cepBepa Asterisk
1 OTIPABKH COOOIIECHHH 00 n3MeHeHNU coCTOsTHUS 00bekTOB ATC mokasai, 4To TOJBKO TPH U3 MATH
PAacCCMOTPEHHBIX  MPEIJIOKEHUNM HMEIOT 3HAUEHUs] UHTErPaJbHOrO IOKa3aTesss KadecTsa,
MPEBBILIAIOIIETO 0a30BOE 3HAUEHUE.

Opno u3 takux npeyioxennii — ZeonPBX — Buptyansnas IP-ATC ¢ nporpaMMHBIM MOAYJIEM
st uHTerpanun ¢ Telegram. MHpopMannoHHas cuctema MO3BOJISIET TOJB30BATENIO TOJyYaTh
yBegoMJIeHHs B ero Telegram-yaT 0 COOBITHUSX, KOTOPBIE OH BBIOEPET CaMOCTOSITENIBHO. ITO MOKET
ObITh U3MEHEHHE COCTOSHUSI PEerucTpanuu 100aBOYHOrO HOMEpa WM KaHaJOB CBs3U. Takke ecThb
BO3MO’KHOCTB MOCBUIATH 3aMPOCHI C MOMOIIBI0 BCTPOCHHOTO MEHIO: TPOCMOTPETH CIIUCOK COCTOSIHUS
perucTpanu 100aBOYHBIX HOMEPOB, KaHAJOB CBsI3U, a Takke BO3MOXHOCTh mepeBectd ATC Ha
pE3EpPBHYIO cXeMy pabOoTHI.
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NCCIEJOBAHUE MOP®OJIOI'NU U XUMHNYECKOI'O COCTABA IOBEPXHOCTH
KOPYH/JA ITIOCJIE MUKPOLAPAITAHUSA BOJIb®PAMA

Cazonos JI.A., ctynent, BIIN (dunuan) Bonrl TV, r. Bomkckuit
Kapnos B.I'., acnupanT, BIIU (¢punuan) Boar' TV, r. Bomxkckuit
Hocenko B.A., a1.1.H., mpodeccop, 3aB. kabeapoir BTO BIIN (dbunuan) Boarl TV, r. Bomkckuit

N3HOoC 00pabaThiBa€MbIX METAJIOB XapaKTEPU3yeTCS IIUPOKUM CIEKTPOM  (U3HKO-
XUMHAYECKHX MEXaHU3MOB, YCIOBUSIMH HAarpy)XeHUs U MEXaHUYECKHMMHM IapaMeTpaMu MaTepHalloB,
BCTYMAIOIINUX B KOHTAKTHOE B3auMo/ieiicTBue. [lepeuniciienHbie pakTopbl ONpeAesnsaioT HapsKeHHO-
ne(GopMHUPOBaHHOE COCTOSIHHE (PPAarMEHTOB Tel (IOCTHKEHUS KPUTHYECKOTO COCTOSHHUS H3HOCA).
KitoueBbiM  (hakTOpOM, OMpenessionMM HWHTEHCUBHOCTb HW3HOCA, SIBISETCS  aJlIT€3MOHHOE
B3auMoieiicTBue maTepuaiios [1].

B MAaIIMHOCTPOECHUHU BBICOKOIIPOYHbBIE MaTepuaibl OTHOCSITCS K KJ1accy
TpyaHooOpabaTbiBaeMbiX. He Bce wmeToapl mHUTMGOBAHUS MOAXOIAT JUISI TPOU3BOIUTEIBHOM
00pabOTKH TIOBEPXHOCTEH JAeTalied M3 Takux maTepuasoB. OCHOBHON KpUTEpHH, BIHSIOMMNA Ha
CHIDKEHHE KayecTBa IIOBEPXHOCTH JIETAIH, — MOTEPsi pab0TOCIIOCOOHOCTH UHCTPYyMEHTa [2].

AGpa3uBHBIE 3epHA MpU HITU(GOBAHUHM HCIBITHIBAIOT MEPUOJUYECKOE CHIIOBOE, TEIJIOBOE U
XUMHYECKOE BO3JICHCTBHE B MOMEHT KOHTakTa ¢ oOpabaThiBaeMOW MOBEPXHOCTHIO 3arOTOBKU. B
pe3ynbTaTe TaKoro BO3JACHCTBUS BO3HMKAaeT M3HOC aOpa3uMBHBIX 3€peH, IMOTeps HUX pexyllen
criocobnoctu [3].

B nporecce abpa3uBHON 00pabOTKM ¢ MCTOIB30BaHUEM NUIH(POBATBHOTO KPyra MHOMKECTBO
aOpa3MBHBIX 3€pEH BCTYMAIOT B KOHTAKTHOE B3aUMOJICHCTBHE C 0OpabaThiBaeMOll 3aroTOBKOM B
TE€YeHHE KOPOTKOTO MPOMEXyTKa BpeMeHHU. Takum o0pa3om, HcciaeaoBaTh MpoIecc B3auMoIeHCTBUS
3epeH ¢ 00pabaTbiBaeMbIM MaTepHaIOM BeChMa MpoOIeMaTHYHO.

OagHuM U3 CIOCOOOB amMmpOKCUMAIMM MCCIEAOBAHUNM M TOBBIIMIEHUS JOCTOBEPHOCTH
SKCIIEPUMEHTAJBLHBIX JaHHBIX SIBISETCS MUKpOIapanaHue, o0ecrneunBarollee 3aMeHy MHOXKECTBa
3epeH adpa3uBHOTO Kpyra OJHUM a0pa3uBHBIM KPUCTAJUIOM C 33JJaHHBIMU ITapameTpamiu [4-6].

B pabore mnpeacraBneHbl pe3yibTaThl HCCIIENIOBAaHUS IMOBEPXHOCTU IUIOIIAIKKA H3HOCA
3JIEKTPOKOPYHJIA MTOCTIE B3aUMOJICHCTBHSI C BOJIb()paMoM (coep kaHue OCHOBHOTO 31eMeHTa 99,9%)
B YCIIOBUSIX MHKpolapananusa. OnucaHa MeToiMKa MUKpoLaparnanus 1 Mukpoananusa. Mccnenosanu
MOP(OJIOTHIO U XMMUYECKHI COCTaB IJIOLIAIKA U3HOCA HA JIBYXJIYYEBOM AJIEKTPOHHOM MHUKPOCKOIE
Versa 3D.

MeTtoauka

Mukponapananue 3arotoBku npousBoauiiock Ha cranke CHEVALIER SMART-B1224111.
JlanHblid BBIOOp OOYCIIOBIEH TeM, 4YTO O0OOpYJOBaHWE TIO3BOJIAET MAaKCHUMalbHO 3(deKkTuBHO
MIPOU3BOJIUTH BBICOKOTOYHOE NUTHM(OBAaHUE, a TAKXKE SIBISIETCS MIPOCTHIM B SKCILTyaTalllu.

[IpenBapuTenbHO Ha 3aTOYHOM CTaHKE C MOMOIIBIO ajMa3HOW YalllKh KpUCTAJUIbI KOPYH[A,
3aKperjieHHble B METANIMYECKOM KOpIlyce HWHJIEHTOpa, 3aTauuMBaioT Ha KoHyc. [lomydeHHbIi
KpUCTAJII U3 KOpyHa uMeeT yroa npu Bepumnse 110 rpagycos.

Muxkpope3zaHue  OCyIIEeCTBISieTCSl Ha  IUJIOCKOUUIM(OBAJIBHOM  CTAaHKE  CHEIHAIBHO
MIOArOTOBJIEHHOM MOBEPXHOCTH MeTaia. [Ipu nporosibHON noaaue crosia Ha MOBEPXHOCTH METalia
MOSIBJISIFOTCSL  LIapanyHbl, COOTBETCTBYIOIIHME KaxaA0My OOOpOTYy HMHAEHTOpa (LIMUHAENS CTaHKA).
CkopocTtb Mukpouapanasus — 35 m/c.

[lepen nccnenoBaHuEM MOBEPXHOCTH KOPYHAA HEOOXOIUMO MPOU3BECTH OYUCTKY 3arOTOBKU
or vactuy COXX wm 1pyrux mpOAyKTOB, KOTOPBIE OTPHULATEIBHO MOBIMSIOT Ha pPE3yJbTaT
uccnenoBanus. YucTka mpows3BoAMIach B yinbTpa3BykoBod BanHe DADIDA-968, B cnupToBOM
pactBope B TeueHue 30 muHyT. Temneparypa cnupra BO BpeMs UNCTKH He npesblmana 60 rpagycos
LETbCHSL.

HccnenoBanuio noasepragachk IUIoNiaka U3HOCAa KpUcTamia KopyHaa. st 3Toro uHAEHTOp
yCTaHABIMBAJIU U (PUKCUPOBAIIM Ha CTOJIMKE MUKpockomna Versa 3D LoVac.
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PesyabTaTsl

[Tocne B3ammoneicTBHA KOpyHJa € BOJIb(PaMOM HOBEPXHOCTb KpHUCTAJlIa HPEICTaBISET
co0Ol POBHYIO IUIOLIAIKYy M3HOCA, UMEIOIIYIO YaCTUYHBIE CKOsbl nepudepun. YETkuil nepexoxn K
KOHYCHOM TIIOBEPXHOCTH KPHUCTAJUIA HMEECT HE3HAYUTEIbHBIE CIIaKHBAaHWS 10 IEpeaHen
MIOBEPXHOCTH.

Bcst moBepxHOCTh M3HOCA NpesCcTaBiseT co00W codeTaHHe OOpO3[ U CONEPKUT TPEILIMHBI.
Ha nmomanke wW3HOCA WMEIOTCS HAJIMIbBI, SBJISIOIIMECS YacTHUYKaMU  BoJb(ppaMa, OHHU
pacrpenensoTcs paBHOMEPHO U MEPEXOJAT B OOJIbLIME CKOIJIEHHUs HAJIMIIOB, 0Opa3yOUIMX MOYTH
CIUIOLIHBIE YYaCTKU ONDKE K TepeiHel MOBEpPXHOCTH KpucTajuia. B pesynprare B3auMoJEHCTBHS
KOpYHJIa C BOJIb(hpaMOM MPOUCXOAUT Pa3pylLIeHHE TUIOMAJAKH U3HOCA KpUCTalIa.

Jlis KauecTBEHHOIO aHajau3a W BBISBJIECHUS MECT pACHOJIOKEHUS HAIMIIOB IPOU3BENN
HCCJIEOBAHNE XMMUYECKOTO COCTABA I10 JINHUU NEPIEHIUKYIIPHON K HAIIPABJICHUIO MUKPOPE3aHHUs.

CkaHMpOBaHUE TOKa3aJ0 NPHUCYTCTBUE CIEAYIOIIHUX XMMHUYECKHUX 3JIEMEHTOB: AlIOMHUHHSA,
KHcI0poAa U Bodb(pama. [locnenoBaTeabHOCTh YBEIUYEHHU KOHIIEHTPALUMU BOJIb(ppamMa COBIANAET
C MECTaMHM PACIOJIOKEHHSI HAIUIIOB, 00pa30BaHHBIX HAa TOBEPXHOCTH IIJIONIA KU U3HOCA.

XVMMHYECKUI COCTaB HCCIENOBAIM METOAAMM CKAaHUPOBAaHUSA IO JIMHAUA W TOYEYHOIO
MUKpOAaHAJIN3a.

Ha pnuHe CKaHMPOBaHMSA IO U3MEHEHUIO XMMHYECKOIO COCTAaBA BBIAEIAIOTCS JIBA y4YacTKa,
r7ie MPOUCXOAUT HauboJiee 3HAUMUTEIBHOE CHWKEHHE aTOMHBIX JI0Jel Boib(pama M yBeIHUCHHUE
ATOMHBIX JIOJIE QJIIOMUHHMSI W KHUCJIOpoJa. B MeHblleld CTeneHu HM3MEHEHUWE KOHIEHTpalui
XMMHAYECKHX JJEMEHTOB HaONI0NaeTcs B 30HE OTCYTCTBHUA BHAMMBIX HAJIHMIIOB MeETalla Ha
MIOBEPXHOCTh MHJEHTOpa. Ha NMHMM CKaHMpOBaHMA B LIEHTPE BBIIECNICH €IIE OAUH WHTEPBAJ, Ha
KOTOPOM CHH)KCHHE AaTOMHBIX JIoJiel Boib(pamMa CONMPOBOXKIAETCS B OCHOBHOM POCTOM
KOHIIEHTPALlU! aTOMOB KHCJIOPOJa.

AHanu3 cpeaHMX 3HAa4YeHMM KHCIOpoJa M aJllOMUHUS I0Ka3aJl, YTO KOHLEHTpalHH
XUMHMYECKHX DJIEMEHTOB B 30HE OTCYTCTBHUS BUIHMMBIX HAJIMIIOB PA3JIMYaOTCS HE 3HAYMMO M MOXKHO
CZIE€TIaTh BBIBOJ, YTO OHH PaBHBI.

OcrasibHblE MHTEpBalbl Ha JIMHUM CKaHUPOBAHUS, IEPECEKAIOLIEH IUIOMAAKy H3HOCa
KOpPYH/JIa, TOKPBITHl HATUMIIUM BoJb(ppamMoM. [Io3ToMy Ha TaHHBIX HHTEpBAJIaX OTHOCUTEIbHAS OIS
aTOMOB BOJIb(hpama BO3pACTaeT, ATIOMUHUS U KUCIOPO/Ia CHIKACTCS.

CpenHue aTOMHBIE J1OJU AJIFOMUHUS B MHTEpBajlaX 0€3 BUAMMBIX yYaCTKOB HAJIMIIA PA3IUYHBI
ot 50 % no 56 %. Tem He MeHee, Kak U B IPEIBbIIYIIEM CPaBHEHUHM CPEJHUX ATOMHBIX IOJEH
BoJIb()paMa, OTME4YaeM OJIM30CTh PACUETHBIX KPUTEPUEB 3HAYMMOCTH CPEIHUX ATOMHBIX JOJIEH
QIIOMMHMS K TEOPETHUYECKON TIpaHulle. MUHUMaIbHYI0 aTOMHYIO JAOJI0 aJIOMUHUSA COAEpXkKaT
YUYaCTKH C OOJIBIINM KOJMYECTBOM HAJIMUIIOB, I1I€ KOHLIEHTPALHs aIIOMUHUS U3MEHSETCS B TUaa30He
10-15 %. B obmem ciyuae HaOdIOAaeTCsl TEHIACHLMS YBEIUYEHUS CPEIHHX aTOMHBIX J0JIei
QIIOMMHMS 110 CPaBHEHHMIO C MHTEPBAJAaMU Ha BUIUMBIX y4YaCTKax HaJWIA, YTO COIIACyeTCsd C
M3MEHEHHEM Ha JaHHBIX MHTEpBaJlaX CpeJHel aTOMHON J0I1 BOJIb(ppama.

VYuuThIiBasi, YTO MaKCUMaJIbHAs TTyOWHA 30HBI reHepaluu Bojb(pama He npesbimaeT S00 HM,
HaJIMYue AJTIOMUHUS B 30HE I'€HEpAllUU CBUJETENIBCTBYET O TOM, YTO TOJIIIMHA CJIOS HAJIMIILIETO
MeTaula JOJDKHAa OBITh MEHbIIE MAKCHUMalbHOM [UIMHBI IpoOera 3JIeKTPOHOB aKTUBAIMHM B
Bonb(pame. Mcxons u3 chaenaHHOTO AOMYLICHHS, TPUHUMAEM aHAIN3UPYEMYIO IOBEPXHOCTHOCTD
JBYCJIOWHOM, TJIe BEPXHUH CJION — HAIMIIIIUN HAa KOPYHJIe BOIb(pam.

BriBoabI

B pe3synbrare B3auMOJeWCTBUS KOpyHIAa C BOJb(pamMOM TOBEPXHOCTh KpHCTalIa
NpeJCTaBIsAeT cO00H POBHYIO IUIOIMIAJKY H3HOCA, MMEIOIIYIO YaCTUYHbIE CKOJIbI nepudepun. YETkuit
Iepexo K KOHYCHOW IMOBEPXHOCTH KPUCTAIUIA UMEET HE3HAYUTEIIBHBIC CIUIaKABAHUA 10 NEpeIHEN
MIOBEPXHOCTH.

Bcest moBepXHOCTD M3HOCA TIPEACTABISIET COO0H codeTaHne OOpPO3/ U COAEPKHUT TpemurHbl. Ha
IUTOIIAJIKE U3HOCA MMEIOTCS HAJIMIIBI, SBISIOUIMECS YacTUYKaMM BOJIb(pama, OHH pacrpeaessoTCs
PaBHOMEPHO U MEPEXOAT B OOJNBIINE CKOIUIEHUS HAJTUIIOB, 00Pa3yIOUIMX MOYTH CIUIOIIHbIE YYaCTKU
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Ommke K TepeqHel TMOBEepXHOCTH KpHcTaiia. B pe3ynprare B3auMOJCHCTBUS KOpPYHAA C
BOJIb()PAMOM NPOUCXOAUT pa3pylIeHUe IIOMAIKH H3HOCA KpHCTaa.

Y4acTku KOpyHZAa YCIOBHO MOXKHO Pa3feliuTh Ha y4acTKH, UMEIOIINUE BUIMMBIE HAJUIIBI, U
y4acTKu 0e3 BUIUMBIX HanunoB. KoHueHTpauus Bosnb(pama Ha BUAMMBIX ydacTkax gocturaer 50-
56%. KonuenTtpamus Boiib()paMa Ha OTHOCHUTEIBHO YHCTBIX YYacTKaX, HE HMEIOIIMX CIJIEJOB
BHUJMMBIX HAJIAIIOB, HE SIBJIICTCS HYJICBOW U MOKET JOCTUTATh HECKOJIBKO ITPOLIEHTOB.
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CTPATEI'HTYECKHE IIOAXO0/1bl B O KOHOMUYECKOM OBOCHOBAHHUUA
PA3ZBUTHUA MAJIBIX 'OPOAOB

Cusos 10.U., 1.3.1., mpodeccop, pykoBOAUTENh Boarorpaackoro peruoHaIbHOTO OT/ICTICHHUS
BoJIbHOr0 SKOHOMHYECKOT'0 00IIEeCTBA
®enopos A.JL., Axmunuctpanus KoTenbHUKOBCKOTO TOPOACKOTO MOCEIICHUS
Bonrorpanckoii o6actu
Mengenesa JI.H., n.3.1., npodeccop BIIN (punuan) Boar[' TY

Annomayusa. MupoBOH TpeHI — KOHLEHTpAlWs HAaceJIeHUs B KPYHHBIX Topojax M arjioMepanuix B
0603puMOM OynymieM TpuBeAeT K IucOanmaHCy MPOCTPAaHCTBEHHOTO Pa3BUTHSA, CTAaHET ONHOW W3 YTpo3 pa3BUTHSA
OUBWIIM3AINN. BcenepcTBue 3TOTO, IS MalbIX TOPOAOB, KaK JIOKAJIbHBIX LEHTPOB CEIBCKUX WM TIPHIICTAIONINX K
arfioMepanusIM TEPPHUTOPHUH, MPOOIEMBI COIMATHHO-YKOHOMHUYECKOTO PAa3BHTHS CTaHYT JOCTATOYHO AaKTyalbHBIMHU,
moTpeOyIOT MONCKAa HOBBIX ITOJXOAOB B MOBHIIIEHNH 3((EKTUBHOCTH yIpaBieHUA. [[ens pabomsl — TIONCK ITOAXOIO0B B
CTPaTEru4eCKOM Pa3BUTUH MalbIX TOpOJOB. Ha OCHOBe aHan3a HAyYHOU JIMTEPATYPHl U MIPAKTUKH YIPABICHUS MATBIMU
ropojamMyd OBUIM BBISABICHBI (DAKTOPHI, BIHSIONUC HA COLUAIBLHO-DKOHOMHYECKOE pa3BUTHE H IPPEKTHBHOCTD
ynpasieHus. OO0OCHOBaHA II€JI€COO0PA3HOCTh Pa3pabOTKM CTPATETMH Pa3BUTUS MalbIX TOPOJOB C  Y4ETOM
9KOHOMHYECKOTO MPO(UIIS, CIIOKUBIIUXCS TPAJAULIUN W MEHTAIUTETa ropoxaH. [loka3aHbl 00JIACTH PA3BUTHS «YMHBIX
MaJbIX TOPOIOB».

Knrouesvie cnosa: nmpocTpaHCTBEHHOE Pa3BUTHE, CTPATETHYECKUE MPUOPUTETHI, Majble TOPOJa, pErMOHATbHAS
MTOJIUTHAKA, MCHTAJINTET HACEIICHHUS.
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Beoenue. PovmHOuHBIE pedopmbl  1990-X TOHOB W3MEHWIM aIMUHUCTPATHUBHBIC U
SKOHOMHYECKHUE OCHOBBI PAa3BUTHSI POCCUMCKUX TOPOJOB, MOCTAaBUB B IPUOPUTET pPa3BUTHE
TOpOJICKUX ariiomeparuii. [logamistoniee OOJBITUHCTBO POCCHICKHIX TOPOAOB ObLTO 00pa30BaHO B
MEepUOJT TPOBEJICHUS MJIAHOBOM MHAYCTPpUAIM3AllMUA CTPAHbI, KaXKJIbIi HACEJIEHHBIH MyHKT ObLIT
CBSI3aH TPOM3BOACTBEHHBIMH IIEMIOYKAMU C JIPYTUMH PETHOHAMU, SIBJSJICS YAaCThIO IEJIOTO
MexXaHu3Ma x03gicTBoBaHus [1]. Pa3BuTHE pHIHOYHBIX OTHOLIEHUH 3aCTaBUJIO MECTHBIE BJIACTH
TOPOJIOB UCKATh MyTH aJalTalluy K U3MCHSIOIIUMCS YCIIOBUSIM XO35HCTBOBAaHUS, 00CCIICUCHUIO
yclioBHil 1o co3naHuio paboumx mect. Ha 1 suBaps 2021 roma B PO nacuuthiBanochs 119
MyHUIMIAIBHBIX OKpyroB. M3 1115 ropomoB 945 (85%) oTHOCATCA K MallbiIM U CPEIHUM
(Tabmuupl 1, 2).

Tabmumna 1 — Yucnennocts HaceneHusi Poccuiickoit denepanuu mo rpymmaM TpOXKUBaAHUSA,
01.01.2021 r.

T'oponckoe Cenbckoe
HanmenoBanune Bce nacenenne | HacelleHHe HaceJIeHHue
Poccuiickas ®eneparus 146 171 015 109 251 646 36 919 369
LentpaneHblil penepanbHbIil OKpYT 39250960 32346663 6904297
Cesepo-3anaasblii (heaepaabHbIi OKpYyT 13941959 11848191 2093768
FOxubBIH (hemepaIbHBIN OKPYT 16482488 10378229 6104259
Cesepo-KaBkasckuii ¢eepaiabHbIi OKpyT 9967301 5026905 4940396
[TpuBomxkckuii GpenepanbHbId OKPYT 29070827 21016816 8054011

VYpOanuzamus — BIIOJHE 3aKOHOMEPHBIM U HEOTHEMJIEMBIN 3Tan pa3BUTHS IUBUIIH3AIIHH,
OTTOK HACEJICHHUS W3 MaJbIX TOPOJIOB M CEIbCKUX TEPPUTOPHUN OOYCIIOBJIECH CTPEMJICHHUEM
MOJHSTh YPOBEHb XU3HU. ECiii NMPUHSATH BO BHUMaHWE BCIO TTyOWMHY HAKOMHUBIIUXCS B MaJlbIX
ropoaax mpoOJieM, TO MOUCK MyTeH MOBbIICHUS 3 (PEKTUBHOCTH YIIPABIICHUS SBJISCTCS BEChbMa
aKTyaJIbHbIM [2].

Tabnuua 2 — ['pynmupoBka MOCETKOB TOPOJCKOTO THIA IO YHCICHHOCTH HACEICHHUS,
01.01.2021r.
Yo, B TOM YHCJIC C YHCIOM JKUTEJICH, YeITOBEK
BCETO 1o 3000 3000 - |5000 - | 10000 - {20000 wm
HanmenoBanmue 4999 9999 19999 Oonee
Poccuiickas ®enepanus 1181 339 285 364 156 28

[Ipu popmanbHON HE3aBUCUMOCTH OPTaHOB MECTHOTO CaMOYMPABJICHUS MaJIbIX TOPOJIOB
Ha TIPpaKTUKE TIPOBEJICHUE KAKUX-TUOO CYIIECTBEHHBIX W3MEHEHUH ©0€3 conercTBUs
(bhenepabHBIX U PETHOHAIBHBIX BJAcTe BecbMa 3aTpyaHuTenbHO. B mpunstoit B 2019 roay
Crparerun npocTpaHCTBEHHOro pa3ButHsi Poccuiickoit @enepamun 1o 2025 roga mpoliema
JIETIOMYJISIIMKA TOPOAOB C YHCJICHHOCTHbIO HaceneHusi MeHee 100 ThIC. YeJIOBEK HE IMpoliia
He3aMedeHHOU [7]. B qokyMeHTe ObLI clieflaH aKIeHT Ha MOBBIIICHHUE YCTOMYUBOCTH CUCTEMBI
paccelieHUs] HaceJICHUS 3a CUET YKPEIUICHUs] SKOHOMUUYECKO# 0a3bl TOPOOB, UMEIOIINX CTAaTyC
MOHOMPO(PUIBLHBIX MYHHITUITAIIBHBIX 00pa30BaHUM, HCTOPUUYECKUX TTOCEIICHUN U HayKOTPaJIOB.
B kadecTtBe OAHOrO W3 HaNpaBJICHUN MPEIOKECHO AaJIbHEHIEE PAa3BUTHE MAJIBIX U CPEIHUX
TOPOJIOB «KaK MEXMYHUIIUTIATIBHBIX OOCITYKHBAIOIIUX I[EHTPOB CEIBCKUX TEPPUTOPHIA,
00ecrneynBaOINX HACEJICHUE COIHUAIBLHBIMUA, HWH(POPMAITMOHHO-KOHCYJIbTAIMOHHBIMU U
UHBIMHU yCIyraMu». Ba)KHOCTh M 3HAUMMOCTBH peaju3ali MEp TOCYJapCTBEHHON MOAJEPKKU
MAaJIBIX TOPOJOB HEOAHOKPATHO OCBEIIATIACH B TPY/IaX YUEHBIX-HCCIIEI0BATEIEH.

Pa3pabotku Mojeneld MajblX TOPOJOB BEAYTCS BO MHOTHUX HAYYHBIX YUPEKJACHHUSIX U
opranm3anusx, B ToM uucie: BIID, BD0O, ®I'BHY BHHMHNO3 u Cor3e Malblx TOpPOIOB.
OObpamasich k 3apy0eKHOMY OMBITY, HEOOXOAMMO OTMETUTh, YTO U3YUYEHUE MAJIBIX TOPOJIOB BEACTCS
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B KOHTEKCTE YCTOWYHMBOIO PA3BUTHUS BCEX TEPPUTOPUM M MoceleHui. 3a pyOekoM K MallbiM
ropojiaM WHOTJa MPUMEHUM TEPMHH — «CKUMarouics ropoa» («shrinking city»), 94To yka3bIBaeT
Ha HE0OXO0IMMOCTh (POPMUPOBAHUS MPOTYMAHHON COIMATBLHON MOJUTHKHU, TPAMOTHOTO PAacCEICHUS
monei [5]. UccnenoBanus 1o JaHHOU npobiieMaTrke noayuniy nonyispHocts B CIIIA, I'epmanun,
@pannuu. B cBonx paborax 3apyOekHBIE aBTOPHI aKIISHT JIEIAI0T Ha CTPATETHYECKOM Pa3BUTHH,
MPaKTUYECKON OPUEHTHUPOBAHHOCTU MPUMEHsIEMbIX Mep. B wacTtHocTH, B cTpaHax EC moxHO
HaOmOgaTh TECHOE COTPYAHHYECTBO YYCHBIX M MPEACTABUTENCH  pPETHOHAIBHOW |
MYHHUIMIIAIBLHON BJIACTH TpU pa3paboTKe MporpaMMm pa3BUTHS, (OPMHUPOBAHUS KBOT Ha
MPOU3BOACTBO ToBapoB u ycuyr [4, 9]. IlpobGrema mnowcka 3((PEKTUBHBIX MOAXOJ0B K
CTPAaTEruM4eCKOMY YIIPAaBJICHUIO MajbIMM TOpPOJaMH, KOTOPBIE, C OJHONH CTOPOHBI, TECHO
CBSI3aHBI C CEILCKUMH TEPPUTOPHUSIMHU, a C IPYTOMl CTOPOHBI, SABJISIOT cOO0M MHPPACTPYKTYpY U
«IPEANPUHUMATEIBCKUI TyX» TOPOJOB.

Mamepuanvt u memoosi. MeTOJOIOTUYECKYIO OCHOBY HCCIICJIOBAHHS COCTAaBWJIM HAay4YHBIC
TPYIbl POCCUICKUX U 3apyOeXHBIX YUEHBIX B 00JIaCTH ympaBieHUs, GOpMUPOBAHUS MEXaHU3MOB U
MHCTPYMEHTOB TOPOJICKOrO pa3BuTUA. B Xoje wuccienoBaHus NPUMEHSUIMCh METOJbI CHUHTE3a,
00001IeHNS, JKCMEPTHBIX OICHOK © HabOmoneHus. Mcrouynmkamu WHGOPMAMKM TOCTYKUAIN
opunmansueie pannele Poccrtara, Marepuansl MuHAKOHOMpa3zButuss P® u  agMUHHCTparuu
ropojckoro nocenenust KorenbankoBo Bonrorpasackoit obmactu.

OcHognvle pezyromamsl uccieoosanus. ba3ucoM pa3BUTHS MalblX TIOpPOJOB BBICTYNAET
CHCTEMa MECTHOT'O CaMOYIpaBJICHUsI, KOTOpasl sBIseT co00il HMKHHM ypOBEHb BJIACTH B CTpaHE U
sBIsieTCs (POPMOI caMOOpTraHU3aIIH.

C 1 suBaps 2009 roma B Poccum peiictByer 131-®D3, koTopslii chopMupoBan
JIBYXYPOBHEBYIO CHCTEMY MYHHUIIMIIAIBHOTO YIPABICHUS C pasrpaHUYeHUEM (PUHAHCOBBIX H
SKOHOMMYECKHUX IMMOJHOMOYHUM MEXKIY MYHULMIIAJbHBIMUA pPallOHaMU U BXOJSIINMH B UX COCTaB
TOPOJACKHUMH U CeJIbCKUMU TtocesnieHus MU [8]. C 3aKOHOJATEILHON TOUYKH 3PEHUS MMOAaBIISIIONIEE
OOJIBIIIMHCTBO MaJbIX TOPOJOB OTHOCHUTCS K TOPOJACKHUM IOCEJIEHHUSIM C BBICOKHMM YPOBHEM
notarmoHHocTH OromxkeToB [8]. CormacHo uccinenoBanusiMm MuctutyTa coumoniornu OHUCI
PAH, nns pa3BuThs MalbIX TOPOJOB HEOOXOAMMO H3MEHHTH CYIIECTBYIONIIYIO (PUCKATBHYIO
MOJIMTHKY TOCYAApCTBa C LEHTpaIu3anuei (PMHAHCOBBIX PECYpcoB B ¢enepaibHOM OIOKETE Ha
MOJIUTUKY, CTUMYJIUPYIOIIYIO OPTaHbl MECTHOTO CAaMOYTPABIICHUS K HapaIlMBAHUIO COOCTBEHHOM
noxoaHou 6a3el» [3]. Jlo HacTosmero BpeMeHu Ha (eiepaaIbHOM YPOBHE HE MPHUHST JTIOKYMEHT
KOMIUIEKCHOTO COLMAJIbHO-2KOHOMUYECKOTO pPa3BUTUS MaJIbIX W CpPEAHUX TOpPOJIOB Ha
IONTOCpouyHylo mnepcrnektuBy. IlpaBma, B 1996 rony, Obuia npunsita «®DexnepanbHas
KOMIUIEKCHAsI MpOorpamMMa pa3BUTHUs MaJbIX U cpeaHux roponos Poccuiickonn denepanuu B
YCIIOBUSIX SKOHOMHYeCcKOoU pedopmbl» (IToctanoBnenue [IpaBurenscrBa PD ot 28 urons 1996 r.
Ne762), xoropas Tak W He Obuta peanu3oBaHa. Ceillyac BHUMAaHHE MECTHBIX BIacTei
coCpeoToYeHO Ha ydacTuu B HammoHnanbHBIX mpoekTax. HecmoTpst Ha yke 3ameTHBIN 3 dekT,
MOJMYyYCHHBIA  PSIAOM  MYHHIMIMAIBHBIX  OOpa30BaHU OT BHEAPEHUS HHCTPYMEHTOB
CTpAaTErnpoOBaHUs B JEITEIBHOCTh OPraHOB BJIACTH, B HACTOSIIEE BpEMs JAJEKO HE BCE Majble
ropojia aKTHMBHO UCIIOJB3YIOT JaHHBIA MOAXO0A. [ TaBHBIMU CHEPKHUBAOIIUMHU (HaKTOpaMHu
BBICTYNAIOT: HEJOCTATOK (DMHAHCOBBIX PECYpPCOB, CTUMYJHUPOBAHUE BHEJPEHUS UHCTPYMEHTOB
CTpaTeru4yeckoro Iianuposanus [2, 6]. MccienoBaHume MNO3BOJMIIO 3KCIEPTHO ONPEAEIUTH
3HAYMMOCTh MHCTPYMEHTOB I'OCYIapCTBEHHOMN MOJUTHUKHU B Pa3BUTUHM MaJbIX rOposioB (Tabiuia
3).

Tabmuma 3 — Peanu3anus WHCTPYMEHTOB TOCYJAPCTBEHHON M PETMOHAIBHOM TMOJTUTHKU IO

a3BUTHUIO MAJIBIX TOPOJIOB

Hanpasnenus Cmenenv npumenenus, 6 %
(sxCcnepmHo)

NHCTpyMEHTHI rOCyAapCTBEHHOW MOJUTHKUA IO PA3BUTHIO MaJbIX 70

rOpo/IOB
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[TporpammMbl Mo 06J1aroycTpPOHCTBY, (OPMHPOBAHUIO KOM(DOPTHOM 90
cpeabl

IIporpaMMbl 1O KWIMIIHOMY CTPOMTEIBCTBY, IEPECEIIECHUIO 40
rpakJiaH U3 aBapUHHOIO KHJIbs

[TporpamMMsbl 1O CTPOUTENBCTBY U PEMOHTY aBTOMOOMJIBHBIX JIOPOT 50
MECTHOT'O 3HAYCHMSI

[TporpamMMbl MOBBIIICHUS! KBATU(DUKALUU CIEIHATHUCTOB MECTHOTO 70
CaMOYIIPABIICHHUSI

HasoroBsie nbrotsl, cyocuauu, kpenutst ains MCII 50
WuBecTuinu B pa3BuTie HHPPACTPYKTYPHI 60
[TporpaMmMBbI MOIEPIKKH MAJIOTO M CPEHETO OM3HECA 50
WMHCTUTYTBI IOAAECPIKKY IPETPUHUMATEILCTBA 70
IIporpaMMbl pa3BUTHSI MAJIBIX TOPOJIOB 20

BaxxuesIiM ocTaercs OMpCACIICHHUC MMPUOPUTCTOB Pa3BUTHUA MAJIbIX TOPOAOB B 3aBUCUMOCTH OT
MOJIOKEHUS B CHCTEME pacceleHus, S5KoHoMudeckoro npoduis. He MeHee BaxKHBIM OCTaeTCs MOMCK
HOBBIX HAIIPABJIICHUM pa3BUTHs IMPEANPUHUMATEILCTBA B arpoOIpPOMBIIUIEHHOM KOMIUIekce. B
HAy4YHBIX MYyOJUKALUAX XUBOM MHTEpPEC BbI3bIBACT Pa3BUTHE KOHIEMIMH «yMHOro ropoaa». Kak
OTMEYaeTCsl B OJHON U3 padoT, MHTEPEC K YMHBIM TEXHOJIOTUSAM O0YCIOBIIEH «PacHpOCTpaHUBIICHCS
yIpaBIeHYECKOW MOJION Ha ompesiesieHHble MHHOBAIIMOHHBIE TEMBbI, TEXHOJIOTHH, MIPOEKTHI C OTIOPOM
Ha CJIOXKMBLIYIOCS B PETMOHAX OTPACIEBYIO CTPYKTYpY, M €€ INEPCIEKTHUBHbIE HM3MEHEHMs» [2].
['maBHOE OT/IMUME KOHIEMNINH «yMHBIX TOPOJIOB» COCTOUT B TOM, UTO HEOOXOAUMO BBIOpAaTh OTpACIu
JpaBepsl, KOTOPBIE YUUTHIBAIIM YPOBEHb JOCTUTHYTHIX TEXHOJIOTUN U PETMOHAIIBHBIC KOMIIETCHIIUH.
Konuenmus «crnenuanu3alud YMHBIX TOPOJI0B» BBITJISAUT JOCTaTOYHO MEPCHEKTUBHOM, OHAKO IS
IIOJIHOT'O HUCITIOJIb30BaHUA HUMECTCA paa OI‘pElHH‘IGHPIfI, OGyCHOBJ’IeHHBIX HGI[OCTaTOqHOﬁ
MpopabOTaHHOCThI0 KaK C HAay4YHOW, TaK HM C TMPAKTHYECKONM TOUKU 3peHus. DakTopsl,
NpCIATCTBYIOIUC BHCAPCHUTO MO,Z[GHGﬁ YMHBIX T'OpOJ0B, MOXHO CBCCTH K I[G(bHI.IPITy HCTOYHHNKOB
(hMHAHCHPOBAHUS, YPOBHIO TOCYAapCTBEHHOM MOICPKKH (pUCyHOK 1) [5].

YiHbii
ropop

Ytnan
ropoackas cpeaa | |
YMHaA 3KOHOMIKA
YuHoa ynpaaneiue

Wnlsgﬁrwany‘anmue
UleCTB0 3“’}8&3‘"‘
[pnpogue Yenosayeckui
R Kanuran e
wibaamepe || WibpacToyrypa
Bro-ypOaHusayns SHaHuR
Generoe ooliecTeo || 00WECTBO JHAHWA

Pucynok 1 — Tumsl MoJiesieid ropoiIoB MPUMEHUTEIBHO K «YMHOM CHIEAATIU3 AL »

KoTrensHUKOBCKOE TOpOJCKOE TocelieHne Bomarorpaackoil o0macTd HWMeEEeT 3HAYMMYIO
HCTOPHIO: 3TO M KOJIBIOENh Ka3aybeil BOJBHMIIBI, M aKTHBHOE yyacTue B Bemmkoit OredecTBEeHHOM
BoiiHe. CeroaHs ucTopus oobenuHseTcsi B HoBoM Opene: «KorenbHnkoBo — 3emitst ['epoeB».

AKTHBHOE ydacTHE B NPOABM)KEHUM HCTOPUYECKOW MaMATH NPUHUMAET AJIMHHHMCTpALUs
KoTenbHUKOBCKOTO TOpOJICKOro MOceeHHs, OOLIecTBeHHbIe opraHu3zanuu: «COBET BETEpaHOB»,
«Coro3 Kenmun», «boeBoe OparcTBo», BoeHHO-marpuoTHueckuii kimy0d «/loH», MomonexHbIi
[Tapmament KotenpbHukoBo, CraHnmuHoe Kazaube oOmectBo  «KorenmpHukoBo»,  «Coro3
KOMCOMOJIBCKUX TOKONeHU», «Coro3 UepHoObuTb» U np. B KoTtensHukoBo mpoxusatot 6onee 20
THIC. 4€JOBEK, (YHKIUMOHHPYIOT 4 MYHHULMNAIbHBIX YHHUTAPHBIX MPEANPUSATHS, OKa3bIBAIOLINX
yCIyrd B cdepe KUIHITHO-KOMMYHAIBHOTO X03SICTBA, MOJIYYaIOIUX €XKEroJHoe CyOCHANpOBaHUE
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u3 Oro/KeTa Ha MPUOOpPETeHNEe TEXHUKU ISl TOPOJICKUX HYXKJ, YCOBEPIICHCTBOBAHUS MHIKEHEPHBIX
KOMMYHHKAIUI, pEMOHT BHYTPUTOPOJCKUX JI0POT, OJIaroycTpoicTBO ropoja.

I'enepanbnbiit [Inan ropoackoro moceneHust Obul pazpaboran B 2008 romy, B BOCTOYHOM
YacTH TOSBWIWCH JIBa KWIBIX paioHa: «J/lyOoBasi poma» u «BoCTOYHBIN», aKTUBHO BeEIETCS
co3nanue «llapka I'epoeB» (pucynok 2, 3). Aamunuctpauus KoOTeIbHUKOBCKOTO TOPOICKOIO
IIOCEJICHUS] aKTHMBHO YYacTBYET B peaJlM3allMd HAlUHMOHAJIBbHOTO NpoekTa <« Kuibe M ropoiackas
cpena», TOCYAapCTBEHHOW mporpamMmbl «DopMmupoBaHHE KOMQPOPTHOM TOPOACKOW  Cpelbl
Bonrorpanckoit obnactu». CTpaTermuyeckiM HWHBECTOPOM JUIS TOpoja cTaja KOopHopaius
«EBpoXum-Bonra Kanwmii», koTopas 3aHMMaeTcst A0ObIYEH KaTUHHBIX COJIEH W TNPOU3BOACTBOM
MUHEpaJIbHBIX ynoOpenuil. B pamkax rocymapcrBeHHo-yacTHOTO maptHepcTBa ¢ OO0 «EBpoXum-
Bonra Kanuii» OBIIO MOCTPOEHO XO3SIICTBEHHO-NMTHEBOE BOJOCHaOXKeHHE W3 [peMSYMHCKOTro
MECTOPOXKICHUS MTOA3EMHBIX BOJI (CTOMMOCTH padboT — 453,7 MiH. pyo.).

Pucynok 3 — IIpoekr coznanus «Ilapka I'epoeB» B ropoackom nocenennn KoTenbHUKOBO

I'maBHas mens OIOHKETHON MONUTUKH AJMUHUCTpanud KOTEThHUKOBCKOTO TOPOJCKOTO
noceneHuss — (GpopMupoBaHue (UHAHCOBO-OIOJKETHBIX YCIOBHI ISl COLMATbHO-3KOHOMHYECKOTO
pa3BUTHSA, CO3/IaHUe KOMGOPTHBIX YCIOBHN IS TpyAa U KU3HU HaceneHus. [Ipu dopmupoBaHuu
Oro/pKeTa 0c000€ BHUMAHHUE YNENSETCS MPOrpaMMHO-IIETIEBOMY IIAaHUPOBAHUIO: peanusyrorcs 15
[[eeBBIX mporpamm (55 % Oromxera roposa).

dopmupoBaHue Or0/KeTa — HanboJiee BaKHBINM M CIIOKHBIA BOMPOC B paMKax peasn3aliuu
nosHoMouuil. bromker KoOTeTbHHMKOBCKOTO TOPOJCKOTO IMOCETICHHS, O€3YyCIIOBHO, YTBEPXKIAeTCs
0e31e(DUIMTHBIM 1 TIJITAHOMEPHO YBEJIMYUBACTCS U3 T'0J1a B T/ (PUCYHOK 4).
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Pucynoxk 4 — Jloxognast yacth O0romkera KoTembHUKOBCKOTO TOPOACKOTO TTOCEIICHHUSI,
10 ToJIaM
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IlocTosuno PCAIN3YyCTCd KOMIUICKC MCEp II0 MO6I/IJ'II/133.I_[I/II/I JOIIOJITHUTCIIBHBIX JOXOAOB,
CHIDKEHHIO 32JI0JDKCHHOCTH TI0 HAaJIOTaM U YOBITOYHBIX OpTaHU3alni.

JlocTuraemplii mpUPOCT JOXOIO0B OOECIeYMBAETCs 3a cUeT Oojee MOJHOro OXBara BCeX
MOTEHIMATLHBIX OOBEKTOB HAJIOTOOOJIOKEHUSI M CyOBEKTOB 3a CYET IOBBIIICHUS IIOJHOTHI M
JIOCTOBEPHOCTH (PUCYHOK 5).
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Pucynok 5 — CobctBeHHbIE 10X016I KOTETBHHKOBCKOTO TOPOICKOTO MTOCETEHUS, I10 TOAaM

Bovigoowi. B HacTosiliee BpeMsi POCCHIICKME Mallble Topojia UMEIOT SBHO HEIOOIICHEHHOE
3HaY€HUE B MPOCTPAHCTBEHHOM DPAa3BUTHHU CTpaHbl. Peopma mMecTHOro camoympaBiieHHs TOJKHA
ObUTa CIIOCOOCTBOBATh PEIICHUIO HAKOMUBIIUXCS MPOOJIEM, OHAKO, IO CYTH, MaJl0 YTO W3MEHMIIA.
Boicokuil ypoBeHb OOTAllMOHHOCTH OFOJKETOB, 3aBUCUMOCTb OT pEIICHUN, NPUHUMAaEeMbIX Ha
dbenepatbHOM U PETHMOHAIILHOM ypPOBHE, — MO-TIPEKHEMY aKTyallbHBI. B ClOXHBIIEWCS CUTyaluu
MOJIHOCThIO  BO3JIaraTh pelIeHHEe HAKOMUBIIMXCA NpobiieM Ha IUIeYHM OpraHoB MECTHOTO
CaMOYIIpaBIICHUs U OKMUJAThb M3MEHEHUN B JIYYIIyl0 CTOPOHY, II0 MEHbIIEH Mepe, HepasymHO. B
JAHHOM KOHTEKCTE JTUCKYCCHOHHBIM OCTAaeTCsl BOPOC O TOM, KTO U KAKUM UMEHHO 00pa3oM JI0JKEH
OCYUIECTBJISTh MOJIUTHKY MO Pa3BUTHIO MAJIBIX TOPOJIOB, KAKWE MOJIEIM YMHBIX TOPOJIOB MOTYT CTaTh
BOCTPEOOBAHHBIMHU ISl MaJbIX TOPOJACKHX moceieHuil. HecoMHeHHO, YTO BBIOOp MPUOPUTETHBIX
oTpacieil 3KOHOMUKHU JTOJIKEH CTPOUTHCSI HA OCHOBE «YMHOM CIIELUAIU3AIMU MaJIOro rOpoaas.
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CEKBECTPAIIUOHHASA UHAYCTPUSA KAK ®PAKTOP ®OPMHUPOBAHUA 3EJIEHBIX
IKOHOMUMNYECKHUX KJIACTEPOB

[MTaxosckas JI. C., n.3.H., mpodeccop Bonr['TY
INonuapoga E.B., x.3.H., nouent BIIU (¢umman) BonrI'TY

B coBpeMeHHBIX PKOHOMHYECKUX YCIOBHUSX Pa3BUTHUE IKOHOMHUYECKUX CHCTEM CBSI3aHO C
Pa3IMYHBIMHU CTPATErMYECKUMU IMpoLieccaMy IPEeIIPUHUMATEIbCTBA, TAKUMH Kak LHU(QpOBU3aLUs U
KOHLEILHS 3€JIEHON 3KOHOMUKH. BaXHBIM 3JIEMEHTOM YCTOMYMBOIO pPa3BUTHUS WHHOBALMOHHOMU
Cpelbl B perHoHe aBisgeTcs (hopMUpoBaHUE Pa3BETBICHHON HHPPACTPYKTYPHI KIACTEPHOTO TUIIA KaK
COBOKYITHOCTH BCEX CHCTEM, OOECIEUMBAIOIINX JOCTYI K PA3IHYHBIM pECypcaM M OKa3bIBAIOIIUX
pa3auyYHbIe YCIYTH CyObEeKTaM HHHOBAI[MOHHOM 1€ TENbHOCTH.

C m[oMOIIBI0 Pa3IMYHBIX JJIEMEHTOB TEXHOJIOTUYECKOW WH(MPACTPYKTYpHI 3€IIEHOTO
COLIMAJIbHO-9)KOHOMUYECKOTO KJIaCTEpa B PErHOHE BO3MOXKHO PEIIEHHWE OCHOBHBIX 3a/lad B paMKax
CTpaTeruu 3€JCHOW OSKOHOMWKH, HampuMep Takux, Kak HWH(OpMalMOHHOEe oOecreueHue,
MIPOM3BOJICTBEHHO-TEXHOJNIOTHYECKass U (pUHAHCOBas MOJJEP)KKa HWHHOBAI[MOHHOM JEATeIbHOCTH,
3a/laudl CTaHJAPTHU3AIMH U CePTU(DUKAINK IKOJIOTUIECKONW MPOMYKIIUU, COJNECHCTBUE MPOIBUKCHHUIO
3¢ (deKTUBHBIX pa3pabOTOK U pean3aluy MPOEKTOB, TPOBEJCHNE BHICTABOK MIPOEKTOB U MPOAYKTOB,
OKa3aHWe KOHCYJIbTAIIMOHHON MOMOIIHY, MOATOTOBKA, MEPEMoAroTOBKA, MOBHIIICHNE KBaIA(DUKAIH
KaJIpOB JUIsl CEKBECTPAIMOHHON MHIYCTPHUHU.

CekBecTpallioOHHasi UHAYCTPUS TPEIoiaraeT co3/laHue U (WJIM) UCIOIb30BaHHE OOBEKTOB,
o0ecreunBaoIIKX MOTJIOMEHUE YIJIEKUCIIOro ra3a u3 arMocdepsl. B mocnennee BpemMs pacTyuiyio
MOMYJISIPHOCTHh MPUOOPETAIOT MPOEKTHI B 00IACTH JIECHOTO XO3SIMCTBA U 3€MJIETIONB30BaHUs. Takum
00pa3oM, COOCTBEHHUKH 3€MENbHBIX y4aCTKOB, MOKPBHITHIX PACTCHHUSIMHU, CIIOCOOHBIMH B OOJIBIIIOM
KOJIMYECTBE MOIJIOIATh YIJIEKUCIHBIN T'a3, a TaKKe APyTrue NapHUKOBBIE T'a3bl, MOTYT BKJIIOUYUTHCS B
CHUCTEMY 000pOTa KBOT Ha BEIOPOCHI.

B mnpaktuke 3apyOexHBIX CTpaH Y€ MpUMEHSeTCs Mpoleaypa aTTecTauuud ¢epm, Mo
pe3ynbraTtaM KoTOpol (epme MpUCBaMBAETCsl CTATyC YYaCTHHKA CHCTEMBI TOPTOBJIH KBOTaMH, YTO
JaeT MpaBO IMPOAAaBaThb KOMIICHCAI[MOHHBIE KBOTBHI, OCBOOOXIAIOIIME HUMIOPTEPOB OT YILIATHI
VIIEpOAHOTO Hajora. Poccuss B pamMKax cCTpaTerud [eKapOOHU3AlHUKA SKOHOMHKHU IUIAHHUPYET
pa3BUBaTh TOPIOBIIO YIJIEPOJHBIMH KBOTaMH, IO3TOMY Hadaja CO3/1aBaTh CHCTEMY KapOOHOBBIX
nonuronoB — oT Caxamuuna no Kamuaumarpamga. OHEM UMEIOT B CBOEM COCTaBe Jieca, 00JoTa,
CeJIbX03yTroJibs JAJI pacyeToB MO BCEM THUIIaM 3KocucTeM. [lapannenbHo ¢ HUMU OyayT pa3BUBAThCS
KapOOHOBBIEC (DEPMBL.

Pa3BuTHE TEXHOIOTMYECKOr0 MpEeAIpUHUMATENbCTBA OOecreunBaeTcss (PyHKIIMOHUPOBAHUEM
WHHOBAIIMOHHO-TIPOMBITNIJICHHBIX KJIACTEPHBIX WHPPACTPYKTYP, OPUECHTUPOBAHHBIX HA TMPUMEHEHHUE
3eJIEHBIX TEXHOJIOTUN U peanu3aliio TeM CaMbIM KOHIIECTILUY 3€JI€HOH SKOHOMUKH.

KitoueBbiMu  (pakTOpamMu  pa3BUTHUS TPEANPUHUMATEIHCKON IEATEIBHOCTH B YCIOBHSIX
uudpoBU3aMM W MHHOBALIMOHHOW HAMNpPaBICHHOCTH POCCHUMCKOW SKOHOMHUKHU BBICTYHAIOT
KJIaCTepHble HMH(PACTPYKTypbl Ha ©0a3e CcQOpPMHUPOBAHHOTO BHPTYaJIbHOTO TEXHOMApKa C
MEePCIEKTHBOM  CO3/JaHHMsl  PETHOHAIBHOM  SKOHOMHMYECKOW  rmiaTtdhopmbl.  PernonanbpHbIC
MHOTO(YHKITMOHAJIbHBIC KIIACTEPhI, CO3aHHbBIC Ha 0a3e OTIOPHBIX BY30B, MOTYT CTaTh TOYKAMHU POCTA
SKOHOMUKH pernoHoB Poccuu.

CekBecTpalliOHHAsE UHAYCTPHUSL OJJTHO U3 MEPCIEKTUBHBIX HAINPaBICHUN pa3BUTHUS AJIA HaIIEH
CTpaHbl Ha HECKOJIPKO ACCITHIICTHH BHEpea. DTo O0yCIOBJIEHO, MPEXIe Bcero, Tem, uro Poccus
obnazaer OOMIMPHBIMU TEPPUTOPHUSIMHU, TPUTOAHBIMU IJIs1 Pa3MEIICHUs KaK KapOOHOBBIX (hepM, TaK U
KapOOHOBBIX MTOJIUTOHOB.

IlepBpiM MmIaroM B COBPEMEHHOM SKOJIOTMYECKOW IMOBECTKE CJIEAYET CUMUTATh MOJYYEHHUE
O0OBEKTUBHON HMH(OpPMAIMM O COCTOSHHUU 3MHCCHUU TApPHUKOBBIX Ta30B Ha TEPPUTOPUM HalIeH
CTpaHbl, NMPH 3TOM Takasg HWHPoOpMaUMi AODKHA OBITh BEpUPHUIMPOBAHHOW U TNPHU3HABAEMOM
MEXIYHApOAHBIMU CUCTEMaMU KOHTPOJs. [lodyunTh yka3aHHbIE CBEACHHS MO3BOJSIOT CHEIHAIBHO
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co3JlaBaeMble KapOOHOBBIE TOJHMIOHBI, KOTOPBIE MPEACTABISIOT COO0I 00JIaAaonyt0 YHHUKAIBHOM
HKOCUCTEMOM 4YacTh TEPPUTOPHH JIECHOW 30HBI JIMOO 3€Mellb CEIbCKOXO03SHCTBEHHOTO Ha3HAYEHUS
WJIM MOPCKOW aKBaTOPHH, TJI€ YUCHbIE Pa3padaThIBAIOT U UCTIBITHIBAIOT TEXHOJIOTUU AUCTAHIIMOHHOTO
Y HA3€MHOT'0 KOHTPOJISI AMUCCHUH YTIIEKUCIIOTO U APYTUX MAPHUKOBBIX T'a30B U APYTUX 3HAYUMBIX JIJIS
U3MEHEHHs KJIMMaTa IapaMeTpoB, B TOM YHUCIIE C IPUMEHEHMEM HHCTPYMEHTa HCKYCCTBEHHOI'O
MHTEJJIEKTA.

B MupoBoii 5KOHOMHKE OHUM U3 HauboJee aKTyaJbHBIX BOIIPOCOB SBISETCS PEOPTaHU3aII
ropogioB u ¢GopMHpoBaHHE pecypcodDPEKTUBHOM MOJETU TOPOJCKOTO PAa3BHUTHS. «3e€JICHBIC
TEXHOJIOTUU» MOXKHO paccMaTpuBaTh Kak 0a30BYIO COCTABIIAIONIYIO 3TOH MOJIENH, MMOCKOJIBKY OHHU
MPEACTABIISIIOT COO0M MOACIBHBIN MOAXO0 KOHIIETITUU pecypcodPEeKTUBHOTO TOPOIa.

KpusucHble sBieHHsA NOCAEAHMX JIET 3aCTaBUIM MHOTME MEXIYHapOAHbIE OpraHU3alHU
HayaTh MOUCK MHHOBAIIMOHHBIX MOjEJel, 00ecneunBaomUX FApMOHUYHOE PAa3BUTHE MPUPOIABI U
yenoBeka. OnHoOM M3 HUX sBisercs npeanokeHHas OOH koHuenuus «3€JlI€HOro pocTa», WU
«3€JIEHO» HKOHOMHUKH, CYTh KOTOPOM 3aK/IIo4aeTcsi B KadeCTBEHHOM HW3MEHEHHUU Mojiesei
MIPOU3BOJICTBA U MOTPEOJICHUS U UHTETPALIUU «3€JIEHBIX» MIPUHLUIIOB BEICHUS X03HCTBA B CUCTEMY
SKOHOMHUYECKUX OTHOILIEHUI.

O4eBUIHOCT M HEOOXOAMMOCTh DPa3pabOTKU M peamu3aliy M0J00HOW SKOHOMHYECKOM
MOJIETIM — <«3€JI€HOW» SKOHOMHKM — pacKpblBaeTcs B KOHIENTyalbHbIX JokymeHTax OOH,
Bcemupnoro 6anka, EBpomneiickoro cooOmiectBa, Opranuzanny 5KOHOMHUUECKOTO COTPYIHUYECTBA U
JOPYTUX MEXIYHAPOIHBIX OpraHU3aIHil.

OrmeTM, 4YTO B MHpPOBOM Hayke B LEJIOM JOCTUTHYT OIIPEAEIEHHBIH KOHCEHCYC
OTHOCHUTEIILHO TOHSTUSI «3€JIeHas» SKOHOMHUKA. Tak, mo onpeaeneHuto, 1anaomy B gokiane FOHEIT
(ITIporpammbl OOH no okpyxaroiei cpese), «3ejaeHasi» SdKOHOMHUKA ONPEAEIAeTCs KaK «9KOHOMMUKA,
KOTOpasi MOBBIMIAET OJIArOCOCTOSIHUE JIIOJE M 00ecreyrBaeT COLMAIbHYIO CHpPaBEIMBOCTh, MPHU
9TOM CYILLECTBEHHO CHUXAasi PUCKH JUISl OKPYXKAIOLIEH Cpeabl».

MoXXHO oOmpenenuTb, 4YTO «3€JeHas» HKOHOMHUKA — O3TO SKOHOMHKA, 3(P(EKTHBHO U
paloOHaIbHO HCIHOJB3YIOLAs TMPUPOJIHBIE pecypchl, oOOecrneunBaronias HU3KHE YIIEepOoAHbIE
BBIOPOCHI M B LIEJIOM CITIOCOOCTBYIONIAS! YCTOWYMBOMY IKOJIOTO-DKOHOMHYECKOMY Pa3BUTHIO CTPAHBI
U €€ PEeruoHOB.

B 2009 r. ananutnueckum otnenoM xypHaina Economist (Economist Intelligence Unit) npu
noaaepxkke kommaHuu «CuMeHC» ObUT pa3paboTaH MHACKC 3€JIeHOro ropoja. [maBHOM 3amadeit
MHJIEKCa CTajla OLICHKa KauecTBa XKWM3HU B 120 KpyMHEWIIMX MO SKOHOMHUYECKOMY 3HAYEHUIO U
KOJIMYECTBY JKUTEJIEd TOPOJOB MPAKTUUYECKHM BCEX KOHTUHEHTOB. Pa3paboTraH HeoOXOAUMBIH
MHCTPYMEHT Ui TOPOJCKUX AJAMHUHHUCTpAIH, C MOMOIIBI0 KOTOPOTO OHHM MOTJH OBl CIIEI0BaTh
YCTOWYMBOMY pa3BUTHIO, CPAaBHHUBATH CBOU IOKa3aTeld C JAPYTUMHU TOpOJaMu MHpa, ACIUTHCS C
HUMH OIIBITOM M COKpPaTUTh YIVIEPOJHBIA CIIE€Jl ropoja NpU COXPAHEHUU POCTa SKOHOMHUYECKHX
IOKa3aTenei.

WNHunexke 3enenHoro ropoga coctoutr u3 30 mapamerpoB (M3 Hux 16 kayecTBeHHbIX U 14
KOJINYECTBEHHBIX ), KOTOPBIC ACIATCA HAa 8 KaTerOpUi: SHEPreTUYECKUN CEKTOp, 3/1aHMs, TPAHCIIOPT,
OTXOJIbl U 36MJIENIOJIb30BAaHUE, BOJA, KAUECTBO BO3/1yXa, IKOJIOTHUUYECKAs IIOJIUTHKA.

Kak mokasbIBaeT ONbIT COBPEMEHHON HAallMOHAIBHON 3KOHOMHUKH, HAalpaBiICHHE €€ Pa3BUTHUS
3aBUCUT OT MHOXKECTBa Pa3sHOOOPa3HBIX TEHICHUUH M (PAaKTOpOB, HE CBOJAMMBIX TOJIBKO JIHIIL K
PBIHOYHOM H3BOJIONUHU. Tak, A oOecrieueHus: 3PGEKTUBHOIO Pa3BUTHSI SKOHOMHUYECKHUX CHCTEM
BaXKHEIIlIee 3HAYEHHWE MMEIOT BOIPOCHl PALlMOHAIBHOIO HCIOJB30BaHUS NPUPOJHBIX PECYPCOB U
IKOJIOTUYECKON Oe3ormacHocTu. B HacTosmiee Bpemsi HaOmomaeTcss Bce OOJbIIE MPU3HAKOB
MIOSIBJICHUS] HOBOM 3KOHOMMYECKOM MOJIEIH, B paMKaxX KOTOPOM NPUHIUIIAAIBHBIN aCIIEKT OUYEBUJICH:
SKOHOMHMYECKHUNH POCT MOXKET COAEWCTBOBATH OJAaromnoilydyHOMY pPa3BUTHIO TOJHKO B TOM Cllyyae,
€cIii B 00111ecTBE 00ECIIEYEHO PallMOHAIBHOE UCIIOIb30BAHNE MIPUPOIHBIX PECYPCOB.

3eneHbple SKOHOMHUYECKHE KJIAcTephl JOJDKHBI CTaTh YHHUBEPCAJIBHBIM HHCTPYMEHTOM JIJISt
pa3BUTHS TpexIe Bcero Tepputopuil. B coBpemennoit Poccun ycunusimu ¢enepanbHOro LeHTpa
CO3/1al0TCSI BCE HEOOXOAUMBIE MPEANOCBUIKH JJsi 3Toro. VHHOBallMOHHBIE TEPPUTOPHAIIbHBIE
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KJIaCTEpPhI, YK€ CO3/IaHHBbIC U (POPMHUPYIOIIHECS B POCCHUMCKHUX PETHOHAX, CTAHOBATCS HAJCKHBIMHU
HAMpaBIAIOIIMMUA B TIEpeX0Jie HAlMOHAJIBbHON SKOHOMHKM HAa WHHOBAIIMOHHBIM MYyTh pPa3BUTHS,
MOBBIIIEHUH €€ KOHKypeHTOococoOHOCTH. KoHIeHTpanus ycunuii rocyaapcTa, Ou3Heca U HayKHy 1o
Pa3BUTHIO UHHOBALIMOHHBIX TEPPUTOPHUAIBHBIX KJIacTepOB 00ECMEUHT B JOJITOCPOYHON MEPCHEKTHBRE
HE TOJIBKO DKOHOMMYECKUN POCT OTHENIbHBIX TEPPUTOPUHM, PETMOHOB, HO U CTpPaHbl B LEJIOM H
MOCITY>KUT  XOpOolIed  OCHOBOM  1ia  co3gaHuss B Poccum  yCTOMYMBBIX — TIOJIFOCOB
KOHKYPEHTOCIIOCOOHOCTH.
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OAKTOPBI HU®POBU3AIIMU TEXHOJIOI'MYECKUX UHO®PACTPYKTYP U
INPEAIIPUHUMATEJIBCTBA B P®

INonuapoga E. B., x.3.H, gouent BIIU (¢umman) BonrI' TY

Jis COBpeMEHHOTO NpPEANpPUHUMATENbCTBA OJHOM M3 XapaKTEePHBIX YepT MPOHM3BOJICTBA
SBIIETCS HaJM4Me KOMIIOHEHTa 3HAHUI B KaXJIOM MpoaykTe uin yciayre. COBpeMEHHBIN PBIHOK U
pPBIHOK Oynymiero — 5TO pPBIHOK HE MacCOBOTO IPOHM3BOJICTBA, IO3BOJISIONIETO CHUXKATh
ce0ecTOMMOCT, M 1I€HY, a  pPBIHOK  HMHHOBALIMOHHOW  HDKOHOMHUKH,  CBA3aHHBIH  C
i QepeHIIMPOBAaHHBIMU ~ 3alpOCaMU  MOTpeOUTeNeil M MOCTOSSHHO  OOHOBJISIOIIUMUCS
MPEI0KEHUSIMU.

Oco06oro BHUMaHUSI B HACTOSIIIEE BPEMsI 3aCTyKHBAIOT BOIPOCH! YCUIICHHUS B3aUMOJICHCTBUSA
MpeNNPUHUMATEIbCTBA U BY30B, KOOpPAMHAIIMM Y4YacTHsl SKCIIEPTHOrO M OU3HEC-COOOIIECTB B
nporeccax IUIAHUPOBAHUS, pEaTH3allMd, Pa3BUTHA M OLCHKH A(PQPEKTHUBHOCTH MPOrPaMMBbI 10
oOecrieueHnI0 Tepexo/ia CTpaHbl K IMUGPOBOM IKOHOMHKE, OCHOBHBIE TMOJIOKEHUS KOTOPOH ObLIH
yrBepxkaeHsl B 2017 rony IIpaButensctBom Poccuniickoii @enepanuu.

C y4eToM yCIIOBHM SKOHOMUYECKOW TpaHCHOpPMAIMHU CHIDKCHHE CE0ECTOMMOCTH MPOTYKITHH
YXOIUT Ha BTOPOHM IUIaH A7l HOBOTO IPOU3BOJCTBA, @ OCHOBHBIM 3KOHOMMYECKHM KPUTEPUEM
CTaHOBUTCS YIOBJIETBOPEHUE MOTPEOUTENHCKUX IpeanouTeHuil. C momouso nHGpopMau 1 HOBBIX
3HaHUIl MOXHO OOECHEeYUTh OINEPATUBHOCTh M THOKOCTh OPraHM3allMOHHBIX CTPYKTYp, I1OCTUYb
MUHHUMYyMa CPOKOB pa3pabOTKU U MPOU3BOCTBA HOBOM MPOAYKIIMHU, YCKOPUTH MPOLIECCHI YIIYUILIEHUS
KayecTBa W (YHKUMOHAJIBHOCTH. B  JaHHBIX  YCIOBUSX  HMHHOBAaIlMOHHOTO  COLMAJIBHO
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OPUEHTUPOBAHHOTO PA3BUTHS peanu3alyisi JaHHOTO CIICHAPHUS MO3BOJIUT 3HAYUTEIHHO YBEITUYHTH
HSKOHOMHUYECKHI TIOTCHIIMAT OOJIACTH, KAa4YeCTBEHHO W3MEHHTH €ro CTPYKTYPY, PEIIUTh MpoOiIeMy
OOHOBJICHHS OCHOBHBIX TIPOM3BOACTBEHHBIX (OHIOB mpeanpustuil. Bce 310  cosmact
HSKOHOMHUYECKYIO OCHOBY ISl PELICHHS COIMAIbHBIX 3a/1a4: TOBBIIICHHE YPOBHSI I0XOIOB HACEICHUS,
yIIy4IIeHHE AeMOTpapruecKoil CUTyalluu U Jp.

OCHOBHBIMHU HAIPaBJICHUSIMUA JAHHOTO CIICHAPHS OTIPEICIICHBI:

- pa3BUTHE HAYYHO-TEXHHYECKOTO W OOPa30BaTEIbHOTO IMOTEHIMANa KPYIMHBIX TOPOICKUX
arIoMepaIui ¢ BRICOKMM Ka4yeCTBOM CPEIbl OOMTAaHUS U YEIIOBEYSCKUM MOTEHIIMAIOM, JTHHAMUYHOM
WHHOBAIIMOHHOW 1 00pa30BaTeIbHON HHPPACTPYKTYPOil;

- (opmMupoBaHHE TEPPUTOPHAIHLHO-TIPOU3BOACTBEHHBIX KIACTEPOB, OPHEHTHPOBAHHBIX HA
BBICOKOTEXHOJIOTHYHBIE MIPOU3BOJICTBA B MPUOPUTETHBIX OTPACIISX SKOHOMUKU;

- (opmMupoBaHHE TEPPUTOPHAIHLHO-TIPOU3BOACTBEHHBIX KIIACTEPOB, OPHEHTHPOBAHHBIX HA
DIyOOKYI0 100614y M IEpepadOoTKy CBIPbs, POU3BOICTBO SHEPTUH C UCTIOIB30BAHUEM COBPEMEHHBIX
TEXHOJIOTHH (MEXaHU3HPOBAHHBIX, PECYPCOCOEPETAIOIINX U YKOJIOTUYHBIX, HETPYIOEMKHUX );

- o0pa3oBaHHE U Pa3BUTHE TYPUCTCKO-PEKPEALMOHHBIX 30H C BHICOKUM YPOBHEM OKAa3aHHUs
YCITyT CepBUCA HAa TEPPUTOPHSIX C YHUKATHHBIMU TPUPOITHO-KITMMATHUYECKUMU YCIOBUSIMH;

- pa3BUTHE KPYIHBIX TPAHCIIOPTHO-JIOTUCTUYECKUX M MPOW3BOJICTBEHHBIX Y3JIOB B paMKax
dbopMHpOBaHUS OMOPHOM HAIMOHAIBHOW TPAHCIOPTHOM CeTH, OONanarmed HeoOX0auMBbIM
MOTEHIIMAJIOM TPOIYCKHON CHOCOOHOCTH M 00eCHeyuBaroliell LETOCTHYI0 B3aUMOCBS3b LIEHTPOB
KOHOMHUYECKOTO POCTa;

- 3HAYUTEIHHOE CHIDKEHHE BHYTPUPETHOHANBHOW AU(QEpeHIInai B YPOBHE U KA4eCTBE
COIMAIGHOM CpeIlbl M JIOXOIaX HacCeNIeHHsl, CONMMKEHHE CTaHAapTOB JKU3HU MEXAY PErHOHOM,
KPYIHBIMHU B MaJbIMU TOPOIaMU, TOPOJICKUM U CEIbCKUM HACEIICHUEM.

PaccmarpuBas mporecc peaim3ainui HHHOBAIIMOHHOTO MTYyTH Pa3BUTHS U(POBOH SKOHOMUKH
B Poccum, HE0OX0AMMO aHAIM3UPOBATH AKTUBU3AIMIO HHHOBAIIMOHHON U ITUGPOBOM AEITETLHOCTH U
dbopMHpOBaHHUS Ha OCHOBE WX B3aMMOJCHCTBHS HAIMOHAJIHHONH WHHOBAIIMOHHOW CHCTEMBI C
00s13aTeIFHON TOCYIaPCTBEHHOMN TTOIIEPIKKOM.

Hdns  popmupoBanuss W (PYHKIMOHUPOBAHHMS BBICOKOTEXHOJIOTUYHOTO OM3HECA HYKHO
o0ecreynBaTh HAIMYHE YCIOBHI WHCTHTYIMOHAIHHOTO M HH(PACTPYKTYPHOTO XapakTepa, a TaKKe
yCTpaHEHUE CYIIECTBYIOIIMX TPENSATCTBUHA W  OrpaHMYEHHUIl: TepcoHal U  0oOpa3oBaHuE;
nHpopManmonHass HUHPpaCTpyKTypa U 0€30MacHOCTh; (POpMUpPOBAHWE HCCIEAOBATEIbCKUX
KOMIIETEHIIMH U TEXHOJIOIMYECKHX 3a/1€7I0B; HOPMAaTUBHOE PETyIUPOBAHUE.

PazButne crpaHpl WM perMoHa 1O  IM(POBH3ANMK  SKOHOMHKH  TpEIIoiaraet
OCYILECTBIICHHE HE TOJBKO OCHOBHOTO IPOLIECCa, HO U B KAueCTBE JOMOJIHEHHUS — (OPMHUPOBAHUE
cucTeMbl (PaKTOPOB U YCIOBHUI, HEOOXOAUMBIX JUISI UX YCIICHIHOTO OCYIIECTBJICHHUS, T.C. HAIHYHUE
COOTBETCTBYIOIIETO TMOTeHIUaNa. [Ipu 3TOM COIMAIbHO-DKOHOMHUYECKAsh aJanTaiusi CaMoro
NPENNpUATHS U €ro CyOBEKTOB K TpolleccaM HEOOXOIMMOCTH pa3paboTKh M MCTIOJIb30BAHUS
00OCHOBAHHBIX WHHOBAIMOHHBIX PEIICHUH Pa3BUTHA NU(POBO 3KOHOMUKH BBICTYIAET TJIABHBIM
YCIIOBHEM YKpeIuIeHUs IH(POBOTO MHHOBALIMOHHOTO MOTEHIHANIA.

JecraObunu3upyromiee BO3JCHCTBAE BHEIIHWX W BHYTPEHHHX (DakTOpOB Ha Tmporecc
JOCTIDKEHUS 1eNIel IpeanpusTHs TpeOyeT OT BCeX YJaCTHUKOB TEXHOJOTHUECKOW IIeTH aJJeKBATHOM
W corjacoBaHHOW peakmuu. [loTpeObHOCTH B JampHEIeM OHQPPOBOM pPAa3BUTHH TpeOyeT
HEOOXOMMOW KOPPEKTUPOBKH TMPOM3BOJACTBEHHBIX (YHKIMH U COINIacoBaHus OOBEKTHBHO
MPOTHBOPEYMBBIX WHTEPECOB B3aMMOJCHCTBYIONMX CYOBEKTOB. (DakTopamu, MPEMSITCTBYIOIIUMHI
BBITIOTHEHUIO JTHX TpPeOOBAaHMIA, SIBISIOTCS HEOMPEACIEHHOCTh B (DYHKIHUAX, MOTHOMOYHSX,
OTBETCTBEHHOCTH, HHTEpEcaxX MEePCOHaNa U OTCYTCTBHE HEOOXOAUMOM KOMITCTCHITHH.

Hns  oOecrieueHHs] TEXHOJIOTMYECKOW HE3aBUCHUMOCTH [0 HANpaBJICHUSM CKBO3HBIX
UQPPOBBIX TEXHOJOTHH JOCTATOYHO KOHKYPEHTOCIMOCOOHBIX Ha TIIO0ATBHOM YPOBHE, a TaKXKe IS
YKPEIUICHUsI HAlIMOHAJIbHON 0€30MaCHOCTH HE00X0AUMO CO3aHNUE CHCTEMBbI OIEPIKKH ITOMCKOBBIX,
MPUKIIAIHBIX UCCISIOBAHUN B 00JIACTH ITUPPOBON YKOHOMHKH.
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B kadecTBe 0a30BBIX 3a4au AN Pa3BUTHS HUPPOBOM SKOHOMHUECKON CHCTEMBI C TOUYKH
3peHusi IPUMEHEHUs] UHHOBAIIMOHHOTO MOTEHIIMAJIa aBTOP MPEAJIaraeT BbIICIUTh:

- pa3BUTHE HAYYHO-UCCIIEIOBATENLCKON cdephl, obOecredeHne MPOoIecCOB TalbHEUIIEH
uudpoBU3aMM  3HAHUH, CO3/JaHHE  YCIOBUH W CTUMYJOB A  COTPYAHMYECTBA C
MPEANPUHUMATENIBCKON CPEOH;

- CO3/IaHHWE YCJIOBHH i1 IU(PPOBOH M TEXHOJIOTHYECKON MOJEPHU3AINN SKOHOMHUKH M
obecriedyeHre (YHKIMOHUPOBAHUS MPEINPUHUMATEIBCKOH KOHKYPEHTHOH cCpenbl, CYOBEKTHI
KOTOPOM JOJKHBI 00J1aflaTh CTPATErHueCKUM MBILIUIEHHEM, TOTOBHOCThIO K 00YUYEHHIO, YCBOGHUIO U
MPUMEHEHHUIO HHCTPYMEHTapust HU(HPOBON SKOHOMUKH;

- (opmupoBanue cucteM TpaHcepa 3HAHHUN C HEOOXOIUMBIMH OOPATHBIMHU CBSI3SIMH, WX
pacmpeseneHue u TpaHCHOPMAIUI0 B KOHKYPEHTHBIC TEXHOJIOTHH JUIS MPEANPUHUMATEIhCTBA, C
OpHEHTAIlMEeH Hay4YHO-HCCIICIOBATEIBCKON Cc(]epbl Ha YAOBIETBOPEHHE IMOTPEOHOCTEH pa3BUTHUS
MIPOM3BOJICTBA B IIUPPOBOI IKOHOMUKE.

B pamkax pa3Butus un@poBoil SKOHOMHUKH PacCMaTPUBAIOTCSl «CKBO3HbIE» TeXHOJIOrHH. [1oj
3TUM TEPMHUHOM B JAaHHOM KOHTEKCTE IMOHUMAIOTCS MEPCIEKTUBHBIE TEXHOJOTHUH, PaJAUKAIBLHO
MEHSIOIME CUTYAlMI0 Ha CYIIECTBYIOIIUX PBIHKAX WJIM CIOCOOCTBYOIIKME (OPMUPOBAHUIO HOBBIX
peiHKOB. [{udpoBoe TOCYymapCcTBEHHOE YIpaBJICHHE B KayecTBE KIIFOYEBOTO MPHOPHUTETA
paccMaTpuBaeT BHeIpeHHE IM(POBBIX TEXHOJOTHH © IUIAaTGOPMEHHBIX peleHuil B cdepax
roCyJapCTBEHHOTO YIpPaBJICHUS M OKa3aHUsl TOCYIJAapCTBEHHBIX YCIyT, B TOM YHUCJE B MHTEpecax
HACEJIEHHUs M CyOBEKTOB Majoro M CPEJHEro MpearnpUHUMATeIbCTBA, BKIIIOYAs WHIMBUIYaTbHBIX
IIpEANPUHUMATEIICH.

Peanuzanusi MeXaHW3MOB aKTUBU3ALlMM PETHMOHAIBHON WHHOBALIMOHHOW JESTEbHOCTH B
cdepe mudpOBBIX TEXHOIOTUN SBISETCS B HACTOSIIEE BPEMsI, IO MHEHUIO aBTOPOB CTaThbU, BAKHBIM
MPUOPUTETOM B HANpPaBICHUM WHTErpalliyd BY30B M MPEANPHUATHH, a Takke KOMIIJIEKCHOTO
COLIMAIbHO-3KOHOMUUYECKOTO Pa3BUTHs pernoHa. OCylIeCTBICHUE JAHHOTO Ipoliecca Mpeanoiaraet
AKTUBHOE B3aMMOJICCTBME M KOOPAMHAIMIO YCWJIMH CO CTOPOHBl KAaK PEruoHajIbHOM
aJIMMHHCTpPAINH, TaK U Hay4YHO-00pa30BaTeIbHbIX OPraHU3allli, IPOU3BOJCTBEHHO-KOMMEPUYECKUX U
(GbuHAHCOBBIX (UPM, YACTHBIX WHBECTOPOB. Pe3ynbratoM STOro B3aUMOICHCTBUS MOMET CTaTh
YBEJIMYEHUE B PETMOHAIBHOM BaJlOBOM MPOAYKTE JOJM IPOU3BOACTBA BHICOKOTEXHOJIOTHYHBIX
TOBapOB U  YyCIyI, MNPOABUKEHUE PETrHOHAIBHOW NPOAYKIIMM Ha MEXKPETMOHAIbHBIA U
MEXIYHApOJIHBIM PBIHKH, a TaK)K€ YKOHOMUUYECKOE CTUMYNHpOBaHHE 3((EKTHUBHOIO PErHOHATBHOTO
B3aMMOJICHCTBUS MEXIYy HayuHOU cepoil u 6uznecom. Takum 00pazoM, IpeANpUATHS, 00IadaI0NINe
OTHOCHUTEJIbHO HEOONBIIMMH pa3MepaMu, UMEIOT MPEUMYIIECTBO Mepel KPYIHBIMU MPEITPUITHIMU
B 00JIaCTH yMpaBIeHUS 3HAHUSIMH ¥ WHHOBAIIMOHHOW aKTUBHOCTHIO C HMCIIOJNIB30BAHUEM IH(PPOBBIX
TEXHOJIOTHUH.
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UHCTPYMEHTAPUM NPUBJIEYEHUS MHBECTUILIUA B UPPUT ALITUIO
Mengenesa JI.H., npodeccop BIIN (punuan) BoarI'TY, Bonrorpan

BospacTanne aHTpPONOTEHHBIX HArpy30K Ha OKPYXKAOIIYI0 Ccpeay A0 MAaciTados,
YIpOXKarMUX BOCHPOU3BOJCTBY MPUPOJIHBIX PECYPCOB, U CBSI3AHHBIA C 3TUM POCT PHUCKOB IS
KU3HU U 3JJ0POBbS YEJIOBEKA — OJWH U3 BHI30BOB COBPEMEHHOI'O Pa3BUTHUSI MUPOBOU SKOHOMUKH.

@®opMHUpOBaHUE BBICOKOMPOJYKTUBHBIX 3KOJOTHYECKH YCTOMYMBBIX arposianamadroB Hu
CUCTEM 3eMIIeJICINS, TP peaTnu3aliy KIaCTePHbBIX MOIX0/I0B, HAIIPaBJICHO Ha JajdbHEHIIee pa3BUTHE
CEIbCKOTO XO35MCTBAa, COXPAHHOCTh OKPYXKAIOIIEH cpeabl, o0ecleueHne Mpoa0BOILCTBEHHON
He3zaBucuMocTH Poccuiickoit  ®enepauuu [2]. Ilpu ¢dopmMHpoBaHUU BBICOKONPOAYKTHUBHBIX
OpOILIaeMBbIX arpojiaHAmagdToOB, OPHUEHTUPOBAHHBIX Ha MPOU3BOJCTBO CEIHCKOXO3AHCTBEHHOM
OPOAYKIIMM B HEOOXOAMMBIX O0ObeMax, 0co00e MECTO 3aHMMaeT 3KOHOMHUYECKOe OOOCHOBaHHE
MPOLIECCOB, CBSA3AHHBIX C oOecrieueHrneM 3(PPEKTUBHOCTH CEIbCKOXO3IUCTBEHHOTO IMPOU3BOJICTBA
[9]. Hdobutbcs 95KOIOr0-5KOHOMHYECKOH yCTOMYMBOCTH —arpojaHamadToB MOXHO 3a CYET
MIPUMEHEHHSI KOMILJIEKCA MEJIMOPAaTUBHBIX MEPONPUATHH, BKIIOYAOMIMX AarpoOTEXHUYECKHE,
arpoOXMMHUYECKUe, THAPOTEXHUUECKUE MTPUEMBI, a TaAKXKE MEp TOCYAapCTBEHHOTO peryiupoBaHus. B
CBSI3M C ATUM pa3paboTKa KOMIUIEKCHONM SKOHOMMYECKOH OIICHKHM MEIHOpaIlldU 3eMellb SBISeTCS
BecbMa akTyanbHOU [2, 6]. [loTpeOHOCTh B MHBECTULIMAX ISl CTPOUTENIBCTBA M PEKOHCTPYKIIUU
OpPOCHUTEJIbHBIX CHCTEM IIeJIeCOO0pa3HO paccMaTpuBaTh HA OCHOBE IMPEIBAPUTEIBHON OLIEHKH
COCTOSIHUSI PETHOHATBHBIX arpojiaHAmadToB mo: 3acoaeHHocTH mouB B ciiosix 0 —0,5; 0 — 1; 0 — 2 m;
CTENEHU COJIOHLIEBATOCTH U KOMIUIEKCHOCTH TOYBEHHOI'O TOKPOBA; MUHEPAIN3aLUNA TPYHTOBBIX BOJI,
TUHAMHUKA WX CE30HHOTO, T'0JIOBOTO, MHOTOJICTHETO PEeXHMa; XUMUYECKOr0 W OHOJIOTHYECKOTO
coCTaBa OPOCHUTEIBbHOM BOJIBI (Tabmmma 1) [1].

PeKOHCTPYKIIHUS OPOCHTEIBHBIX CUCTEM SIBIISIETCS MEPOTIPUATHEM, TPEOYIOUTUM 3HAUNUTEIBHBIX
uHBecTulMi [7, 8]. B MareMaTM4eckoll MOJEIM pacueT IoKa3aTeliel CpaBHUTEIbHOU
SKOHOMHYECKON A(P(PEKTUBHOCTH WHBECTUIIMA B PEKOHCTPYKIIUIO OPOCUTEIBHBIX CHCTEM
MIPOU3BOJIUTCS MPHU COMOCTABIIEHNU U BBIOOpE BAPUAHTOB PEUICHUI Ha OCHOBE IIPUBE/IEHHBIX 3aTpar:

3ll, =C, +E.K, (1)
rae 311; — BennuuHa NpUBEIEHHBIX 3aTPAT MO I-MyBapUaHTy, pyo.;
€; — Tekyumme 3aTpaTbl B TMPOU3BOJCTBE, BKJIOUAs OSKCIUTyaTallMOHHBIE 3aTpaThl IO
MEXXO03SMCTBEHHOH CETH, TI0 i-My BapHaHTy, pyo.;
E, — conuanbHas Hopma nuckonta, % [10];

K; — BenMunHa MHBECTHUIIMI 0 i-My BapuaHTy, pyo.;
E,K; — uHBeCTUIIUH, TIPUBEICHHBIC K TOI0BOW pPa3MEPHOCTU U OTPaXKaIOIIUe yuiepd OT U3bATUS
MHBECTHIIMOHHBIX CPEACTB K; M3 rocyaapcTBEHHOTO Oro/KeTa Wi OI0/PKeTa YaCTHOTO MHBECTOPA.
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Tabmuia 1 — OneHka coCTOSTHUS OPOIIAEMBIX 3eMeNTb POCTOBCKOM 0611acTH

Cocmosinue 3emens Tlokazamens oyenku opouiaemulx 3emens

Xoporuee I'nyGxe 2,5 M; Ha PHUCOBBIX ceBOOOOpOTaxX MIydxke 2,5 M B MEKBETCTAIl[MOHHBIH TEPUO/.
ITouBBI HE 3aCOJICHBI C TOTYMHEHHBIM COACPIKAHUEM CIIA00COIOHIICBATHIX TOYB

YV noBieTBopUTEILHOE 3aneranue 2,0-2,5 M; A7 PHCOBBIX CEBOOOOPOTOB 2,0-2,5M B MEKBEreTallMOHHBII

nepuon. [louBbl He 3acoieHbl WM c1abo 3acoyieHbl B ciioe 0—1 M, COJIOHLIEBATHI WU C
TTOTYUHEHHBIM COJIEPIKaHUEM CIIA00COIOHTIEBATHIX TIOYB

HeynosnetBoputensnoe | A. 3ameranne meHee 2,0 M B BEreTallMOHHBIN TIEPUOJT; UIT PUCOBBIX CEBOOOOPOTOB MEHEe
A B, T, 2,0 M B MEXBEreTalMOHHBIA Tiepruoa. [louBbI B pa3inMyHOM CTENEHW 3aCOJCHBI |
OCOJIOHIIOBAHBI

b. 3aneranue menee 1,5 M B BereTanimoHHBIN nieproa. [109BBI He 3aCOTICHBI

B. 3aneranue rmy6xe 2,0-2,5 M. [louBeHHBIE KOMIUIEKCHI C COJICP)KAHHEM COJIOHLIOB IO
50 % wu 6onee. [TouBsl, yTpaTHBIINE IOAOPOJIHE, — CO CPE3KOH I'YMYCOBOTO TOPHU30HTA JI0
50 %. JlyroBo-IMMaHHbIE, JIyTOBO-TJIEEBbIE, HE3ACOJCHHBIE U 3aCOJICHHBIE

/1. 3aneranue menee 1,0 M (mepeyBiaXHEHHBIC U 3a00I04YCHHBIC)

[TouBBl B pa3nuIHON cTeneHW 3acosieHbl. CBOHCTBEHHO CHIILHOE 3aCOJIEHWE, BBICOKAs
KOMILIEKCHOCTh — 6oitee 30 %

OxoHomuueckass 3(Q(PEKTUBHOCTb MHBECTUIMI B PEKOHCTPYKIMIO OPOCHUTEIBHBIX CHCTEM
ompejenseTcss cpaBHeHHEM J(O()EKTUBHOCTH WHBECTUIMH Ha 3TH Uenu ¢ 3()PEeKTUBHOCTHIO
basucnozo eapuanma.

IIpu cocraBieHUM MpPUBEACHHBIX 3aTpaT MO OOBEKTaM B KPHUTEPUH CPaBHUTEIHHOM
3¢ (HEKTHBHOCTH BBOJUTCS BEJTMYMHA HAHOCUMOTO yIiiepoa:

BIL, =G+ E i+ (Vi e + Vi), ()

rne ¥;,. — TOIOBOM SKOHOMHUYECKMH ymep0 OT U3BATHSI BOJHBIX PECYpCOB
o i-My 00BEKTY, pyo.;
¥ ;ar — TOOBOM SKOHOMHYECKHH YyIIepO, HAaHOCHUMBIN cCOpOCOM 3arpsi3HEHHBIX COPOCHBIX M

KOJUIEKTOPHO-IPEHAXKHBIX BOJ i-M 00BEKTOM, PYO.
Bennuuna ymep6a oT U3bSITHS BOAHBIX PECYPCOB IO KAKIOMY 0OBEKTY COCTABHT:
Vi =C W, (3)
rie C — HaJoroBasl CTaBKa, YCTAHOBJIEHHAs MO OacceiiHaM pPEeK, MOpPEH M SKOHOMUYECKHM
paiionam, py6./m’;
W; — rooBoii 00bEM BOIHBIX PECYPCOB, U3BSITHIX U3 BOJOUCTOYHHKA IS LI€TICH OpPOIICHUS, 110

[

i-My 06BbeKTY Ha 1 T IPOIyKIHH, M.
3unauenue W, M, orpenensercs 1no Gpopmyie:
- F; -MEE i (4)
! KHE;EIT
rae F; — opomnraemast Iomap i-ro 00beKTa, HeTTo, Ia;
My, ; — cpesHeB3BelIeHHas OPOCHTENbHAS HOPMA, HETTO, M/ra;
EHE,; — xoaduruenT, yauTeiBaronuii moTepu BOJIbI B OPOCUTEIILHON CETH U Ha TI0JIE;
BII; — romoBoif 00beM BaoBOW MPOAYKIIHH, T.

DKOHOMUYECKHH yIiepO, HAHOCUMBIM MPUPOTHON cpeie cOpocaMu BOAOTOKOB 3arpsi3HEHHBIX
KOJUIEKTOPHO-IPEHAKHBIX BOJ, PACCUUTHIBAETCA MO PopMyIIE:
— . . . n . .
Viar = Kor - Kg - K, - Xy Hy - M K, (%)
riae ¥;.., — pa3Mep Bpeza, Thic. pyo.;
Kgr — KO3QOUIMEHT, YYUTHIBAIOMUN MPUPOAHO-KIMMATUYECKHE YCIOBHS B 3aBUCUMOCTU OT

BPEMEHHU IoJ1a;
Kg — koo dumenT, yauThIBatonuii sKonorndeckue GakTopsl (COCTOSTHIE BOJHBIX OOBEKTOB);
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K,y — KodphuuumeHT WHAEKCAUH, YUYUTHIBAIOIMIMM HMHQIALUOHHYIO COCTABIISIIOIIYIO
HKOHOMHYECKOTO Pa3BUTHS;

H, — cymMvMa i WMCYHMCICHMS pa3Mmepa Bpega oT cOpoca i-r0  BpPEIHOTO
(3arpsI3HSIONIET0) BELIECTBA B BOJHBIE OOBEKTHI, THIC. PYyO./T;

M, — wmacca COpOLICHHOTO [-I'O 3arps3HSAIONIETO BEIIECTBA, OINPENEIIeTCS IO KaXIOMY
3arps3HSIONIEMY BEIIECTBY B COOTBETCTBHH C METOAUKOH, T;

K,; — Ko3(QQHUUMEHT, yYUTHIBAIONIMA WHTCHCUBHOCTh HETATHBHOI'O BO3JCHCTBHS BPEIHBIX

BEIIIECTB Ha BOJAHBIA OOBEKT B COOTBETCTBUHU C METOJMKOM [15]. dopMyna pacuera cpaBHUTEIBHOM
3¢ PEeKTUBHOCTH WHBECTHIIHI:

3L, = X3~ AC,(1+ E.)" " + E, [T, K. (1+ BT - B A4AA (1 + E) 6)
rne 31I1; — nmpuBeAeHHBIE 3aTPaTHI 10 i-My 00BEKTY € y4eToM (pakTopa BpeMeHH, pyo.;
T — rox npuBeaeHus 3atpat (MEepBBI IO HOPMAIBHOM IKCIUTyaTalluH, ONpeAesieMbli 10 00BEKTY, C

CaMbIM ITO3JHHUM €€ Ha4ajaoM);
t. — roJ Hauasia SKCIUTyaTalllu;

AC, — npupalieHue exXeroJHbIX U3JIEPKEK B rox t, pyo.;
E. — HOpma auckoHTa, %;
t — mopsinkoBbIil HOMep rofa (E=1,2,3, ..., T);
K, — xanuranoBnoxxeHus B rof t, pyo.;
A9, — 9uCThIf TMCKOHTUPOBAHHBIN JOXO/I, MOTy4aeMblil B oA t, pyo.
Tekymue 3arparsl B (opmysne, Kak W BEIMYMHA YHCTOTO JUCKOHTHPOBAHHOTO J0X0J1a

VUUTHIBAIOTCS C MOMEHTA WX OCYILIECTBJICHHS Ha CTaJUU OCBOEHUS 00BEKTOB. BenmnmumHa mpupocra
YHCTOr0 JUCKOHTUPOBAHHOTO JI0X0/1a, TOJIy9aeMoro B To t,ompezaensercs mo Gopmye:

A4An, =4aA7 —4aa, (1)
rae ‘-I,E[,El;f — BCJIMYMHA 4YHCTOrO0 JUCKOHTHPOBAHHOI'O J0XO0Ja, IOJYYECHHOIO IIOCJIC
PEKOHCTPYKIINH, B TOA t, pyo.;
Y1 - BenmmyrHA YUCTOTO AUCKOHTHPOBAHHOTO JOXOA, TIOIY4aeMOro A0 PeKOHCTPYKIINH, PYO.

Hanpumep, npu mmomaaun pekoHcTpykuun 1000 ra, yaenabHble MWHBECTULIHH —
200 ThIC. py0./Ta, MpubaBKa ypoKalHOCTH COCTaBUT — 1,2 T/ra, ce0eCTOMMOCTh TOHHBI MPOTYKITUU —
11 TBIC. PYO. I'onoBeie MIPUBEACHHBIC 3aTpaThl o 00BEKTY:
11000-1,2- 1000+ 0,1 - 200000 1000 = 33200000 py6., YIEJIbHBIE 3aTpaTsl paBHBL:

33200000/ (1,2x x 1000) = 27600 py6./T [1, 4].

B PecmyOnuke Anrtait B ceIbCKOM XO03siicTBE 3aHATO 3158 uenoBek. 3HAUMTENIbHAS YacTh
CeJIbCKOXO03SCTBEHHOTO0 MPOM3BOACTBA COCPEOTOYEHA B JIMYHBIX MOJCOOHBIX XO3SHCTBaX, YTO HE
MO3BOJISIET PETYNHPOBaTh KOopMorpou3BoAcTBO. [lo cpaBHenuto ¢ 1990 rogom morosnoBbe CKOTa
BbIpOCIIO Ha 27 %, YTO 3HAYUTENIHO YCUIIMIIO Harpy3KH Ha arposnanamadTsl. ExxeroqHo Ha miomanm
186,7 ThIC. Ta MPOBOJUTCS 3ar0TOBKA KOPMOB, U3 HUX: 6,5 ThIC. I'a 3€pHOBBIE KYJIbTYpHbI, 38,2 ThIC. ra
OJIHOJICTHHE TpaBbl; 54,8 ThIC. ra MHOTOJICTHHE TpaBbl, 87,2 THIC. Ta €CTECTBEHHBIE CEHOKOCHI. Ha
MepuoJl 3MMOBKH Ha YCJIIOBHYIO TOJIOBY 3aroTaBiIuBaeTcst He Oosee 6-8 11 KOpM.ell., P 3TOM KopMma
OCTaIOTCs HE cOaJTaHCUPOBAHBI IO OCHOBHBIM 3JIECMEHTAM MUTAHUA [5, 8].

B uncne ocHOBHBIX 3amau MUMHHCTEPCTBO CEJIbCKOTO Xo3siicTBa PecnyOmuku AnTaii
ONPENEINIIO — NPpUBTEYEHUE UHBECMUYULL 8 METUOPAYUIO 3eMeb.

PecnyOnuka AnTaii pacronaraet 3HaYUTEIbHBIMU 3allacaMy MPUPOIHON BOBI — CyMMAapHBIH
MMOBEPXHOCTHBIN CTOK cocTaBisieT 33,4 Ky0. kM/ro, iomiaab opouieHus — 10,8 Toic. ra (Tabnuma 2).
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Tabnuna 2 — Opomaemsie 3emnu, Pecriyonuka Anraii, 2020 rog

HaumMenoBanue MenuopaTUBHOTO KonnuectBo duznyeckuit Hannuue Hannuue
00beKTa TUAPOTEXHUYECKHUX muoc I'TC, % MEJIMOPATUBHBIX OpOIIAEMBIX
COOPYKEHHH 3eMelb, Ta 3eMelb, Ta

Yaran-byprasunackas OC 20 98 748 748
Enanramickas OC 14 100 438 438
Tapxarunckas OC 14 30 983 983
Camaxunckas OC 17 100 165 165
Yyacrok «Kapmaram» 2 41 75 75

CkBaxkuHa 1 100 654 0

TTactouma KX «Casgup» 2 100 500 0

Hroro 70 3400 2246

Ucmounux: @®I'BY «Ynpasnenue « Menuosooxos no Pecnybonuxe Anmaii»

XapakTepHOi OCOOCHHOCTBIO KOPMOBOW 0a3bl pervuoHa SIBISIETCS BBICOKAsl JIOJSI JIyTOBOTO
KopMoTpou3BoacTBa. OCHOBHAS YacTh JIYTOBBIX c000MmIecTB TopHoro Antas Haxomautcs Ha II u III
CTaAMsAX Jerpajalvy. 3acylUIMBbIE YCIOBUS TEpPBOM TMOJIOBHHBI JIETHErO0 TMepuoaa U
HEpETyJIUPYEMbI BBIMAC CENbCKOXO3SHCTBEHHBIX KUBOTHBIX MPUBEIN K CHIDKEHUIO HaJ3eMHOMN
¢dbutomaccer (Tabmuma 3) [3].

Tabnuua 3 — [MoceBHBIE TUIOMIAAH, YPOKANHOCTD CENbX03KYNbTYp, 2020 T

HanmenoBanune ITmomans YpoxaitHOCTb, Bceero k. en., T | Cebecronmocts 1
TOCeBa, ra /ra 1. K.en., py0./1

Bcs nocesnas nnowadw 94 275 99 493 710
3epHOBBIE 6792 12,8 8 694 868
OmHoJIETHHE TPABHL, B T.9 36 335 33 506

Ha CEHO 28 594 243 31 168 798

Ha COYHbIE KOpMa 7741 100,8 2338 779
MHoroieTHie TpaBkbl, B T.U: 51 148 34 341

HA CEHO 50 496 14,4 32 822 522

Ha CEHaX 652 66,7 1519 343
EcrecTBEHHBIE CEHOKOCHI 40 985 12,5 22952 387

HUcmounux: MCX no pecnybnuxe Anmaii

B ycrmoBusix ropHOCTEIHOW 30HBI HAMOOJBIIYIO YPOXKAWHOCTH JaeT oBec — 165,0 m/ra, co
cOopom KopM.eal. B cyxoM BemiecTBe — 33,9 1/ra. B cMemanHbIX oceBax: oBec + ropox — 160,0 m/ra
u osec + Buka —170,0 w/ra. Haumbonplryio ypoxKallHOCTb OJHOJIETHHE KYyJIbTYphl JAlOT Ha
opormraembix 3emisix B 30He Emanramickoi (60,0 m/ra) m Tapxarunckoiut (60,0 m/ra) OC. B xome
UCCIeIoBaHMsI OB PacCUMTAHBI IOJIMBHBIE HOPMBI 17151 KOPMOBBIX KynbTyp — 2200 m3/ra. Ha ¢oro
HOCEBBI KOPMOBBIX KyJIbTyp B 30He Tapxarunckont OC (pucyHOK 1).

Pucynok 1 — IloceBbl KOPMOBBIX KyJIbTYp Ha OpolIaeMbIx 3emisix, 2020 r.

VYropasnenue arponaHamadTaMd B YCIOBUSIX MEHSIOIIETOCS KJIMMAaTra, BO3PACTAIOIUX
HKOJIOTMUECKUX TpeOOBaHUM W HWHTEHCHBHOIO pa3BUTUSA HUGPOBBIX TEXHOJOTUH TpedyeT
MOCTOSIHHOTO TMPUTOKAa WHBecTUIMH. [IpuMeHeHHe Ha TMpakTUKE HHCTPYMEHTApHs MPUBJICUCHUS
MHBECTUIIMN B MEIUOpALUIO 3€MEellb IMO3BOJUT obecneunTh [IpomoBOIBCTBEHHYIO 0€30MacHOCTh

46




CTpaHbl. DKOHOMHUKO-TEXHUYECKHE PacUeThl MO3BOIMIA OOOCHOBATH MPUMEHEHHWE WHBECTUIMI B
PEKOHCTPYKIUIO U CTPOUTETHCTBO OPOCUTENIBHBIX CUCTEM.
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IKOHOMUMNYECKOE OBOCHOBAHUE AI'POTEXHOJIOTHUYECKUX ITPUEMOB
BO3EJIBIBAHUS CEJIBXO3KYJIBTYP HA IOTE POCCHUHM

Bpouckas JI.B., acnupanT, Miaaamuid Hay4YHbIA COTPYIHUK
Bcepoccniickoro HayuyHO-HCCIIE10BATEILCKOIO HHCTUTYTA OPOIIAEMOT0 3EMIIEENNS,
r. Boarorpazg
TosnokoHHUKOB B.B., JOKTOp CENbCKOXO035HCTBEHHBIX HAYK, BEAYIUN HAYYHbINA COTPYAHUK
Bcepoccuiickoro HayqyHO-MCCIeA0BAaTEILCKOTO HHCTUTYTAa OPOIIaeMOoro 3emiiesienus, r. Bonrorpan

OnHa M3 BaXKHBIX CEIBCKOXO35MCTBEHHBIX KynbTyp Ora Poccum — cosi. Coro OTHOCAT K
LIEHHBIM KYJIbTypaM IIHPOKOIO CIEKTpa AehCTBUS. B Heil uMeIoTCs moUTH BCE 3JIEMEHTHI MUTAHMUS,
Takue Kak: 0enok — 35-45 %; KUPHO-KUCITOTHBIA KOMIUIEKC PacTUTENbHBIX Macen — 20-25 %;
yraeBoabl — 18-25 %; ABeHannaTh BUIOB OCHOBHBIX BHUTAMHHOB; colieii — 5 % u Ouonormuecku
AKTHUBHBIC KOMIIOHCHTEI.
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Cos 10BOJIBHO KanopuiHbIM mpoaykT, umerouui nensix 380 kKamn B 100 rp mpoaykra.
bnarogapsi coe uenoBEeK MOKET HACBITUTHCSA TMOJE3HBIMU PACTUTEIBHBIMH O€NKaMM, >KUpaMH U
YTJIEBOJAMHU.

oy -

Pucynox 1 —_CopT cou BonrorpaﬁKa 1, BLIBezLeHLIﬁ OI'BHY BHUNO3
quist peruonos FOra Poccun

VYdeHpIMH OBLTO yCTAHOBJICHO, YTO TPOIYKTHI M3 COM CHOCOOCTBYIOT YMEHBIICHUIO
nunonporenoB  HU3KoM T1wiotHoctd (JITIHIT —  «mmoxoro» xomectepuna). OO630p mIiecTu
uccnenoBannii 2016 roma mokaseiBaer, 4to AddexT morpednenus npubmu3uTeNbHO 90 Mr
n30(haBOHOB B CyTKH ymepeHHo cHikaeT xonectepuH JIITHIT (okxono 5%) 6e3 siBHBIX mociencTBUi
IUI TpUTAMLepuoB uinn xosectepuna JIIIBIT (iunonpoTrenHbl BBICOKOM MIOTHOCTH) [2].

Cost pacTeHHE KOPOTKOTO JHS. YBEIWYEHHE MPOJOJKUTEIHOCTH JTHS 3aMEJIIET pa3BUTHE,
OTOJIBUTAET CPOKH 3alIBETAHUS U YBEIMUUBACT Mepruos 1BeTeHus. Cos TEmIoao0nBOe pacTeHueE.

OnTumainpHas TeMIieparypa sl APY>KHOTO MPOPACTaHUsI CEMSIH U TIOSBIIEHUSI BCXOJ/I0B — TLTIOC
12—-14°C, nns pocta u pazsutus mwinoc 21-23°C, co3peBanus — mmoc 19-20°C. Jlnd pocra, pa3BuTus
M CO3pPEBaHUS COW JOCTAaTOYHO cymmapHou Ttemmepatypbl 1700 — 3500°C B 3aBHCHMOCTH OT
CKOpPOCIIEJIOCTH COPTA.

Haubonee onTuManpHON CpeIHECYTOYHON TEMIEpaTypol Il pPa3BUTHS M CO3PEBAHHS
pactenus cunraercs mitoc 8—22°C, B ¢aze userenus — miroc 22-25°C, B paze popmupoBanus 60008
— 1utroc 20-23 ©C, co3peBanus cemsiH — mtoc 18-20 OC.

Ora KyJabTypa XOpOLIO pacTeT Ha pa3iuYHbIX II0OYBAX M [JAeT XOpOUIME Yypo)Kau Ha
JIETKOCYTJIMHUCTBIX U CYINECYaHBIX XOPOILIO T'YMYCHPOBAHHBIX, HE3aCOJEHHBIX MouyBax. OcoOEHHO
ONaronpUATHBIMU JIJIsI COU SIBJISIFOTCS. YEPHO3EMBI CPETHETO MEXAaHUYECKOT'O COCTaBa, Cephle JIECHBIE,
OKYJIbTYpEHHbBIE JEPHOBO-II0I30JUCTHIE TIOYBBI, XOPOIIO obecredeHHbIe GOCPOPOM U KaTHUEM.

Coro B oJIEeBOM CE€BOOOOPOTE 1IETIECO00Pa3HO pa3MenaTh Ha OUUIIEHHBIX OT COPHIKOB MOJIIX,
r7ie UMEIoTcsl TpeOyeMble 3amachl BJIard MOCIE O3UMBIX 3€PHOBBIX, OJHOJETHUX U MHOTOJETHHX
TpaB, SIPOBBIX 3€PHOBBIX KYJIbTYpP, KYKYpY3bl Ha 3€JI€HbII KopM [1].

HeynoBneTBopUTEeNbHBIME NPEAIICCTBEHHUKAMU JJII COM  SIBIISIIOTCSL Takue KYJbTYpHI,
CYLIECTBEHHO MCCYIIAIOUINE MT0YBY, KaK I10JCOJIHEUHUK, CBEKJIA, Cy/laHCKas TpaBa u Jip.

OcHoBHass 00pa0OTKa MOYBHI — TPATUIIMOHHAS OOBIYHAS, YIYUIICHHAs 3510b, MOJyIMmapoBas
obpaboTka Ha 22-25 cM, rmybokoe peixiienne Ha 3540 cM, monocHass MuHUManbHas Ha 8—10 cM mim
npsiMoii moceB Ha 3—4 cM. BecenHee OopoHOBaHHME C BbIpaBHHUBaHHEM MOYBHL. COI0 CEIOT TpH
MPOTrPEBaHUM MOBEPXHOCTHOTO cJiosi MOouBbl 10 Mitoc §—10 °C mmMpOKOpSIHBIM WM CIUIOUIHBIM
crocobom. ['myOuHa 3amenku cemsH 3 — 4 CM MpU BIAXHOW MouBe U 5 — 6 MpU MEpEeCyIeHHOM
BepxHeM cioe. Cosi, Kak MU J00asi CeIbCKOXO3SIMCTBEHHAs! KyJbTypa, HYXKIAETCS B Makpo- H
MukposaemenTax. C omHol ToHHBI ypokas BeiHOocuTcsS N — 73kr, P — 16kr, K — 37kr, S — 6kr.
Cuctema mUTaHUS MOXET OBITh PA3NUYHOW W CTPOUTCS HA OCHOBAHMM ITOYBEHHOTO aHAIM3a U
CUCTEMbl MMHEPAJIbHOTO MHTAaHUSA NpeanIecTBeHHHKA. K OCHOBHBIM OCEHHUM YIOOPEHUSIM COU
otHocsTcs: quammodockal0:26:26, azotHo-hocdoproe 20:20+14%S, ammodoc 12:52. K ocennnm
ynobpenusm otHocsT Takxke KC1 60 %.

Bononorpebiienue cou onpenensiercs Gpa3oii ee pa3BUTHSL.
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HauOonpiiee komu4ecTBO Biard HEOOXOJMMO B IMEPHUOJA MPOPACTAHUS CEMEHH, IOSBICHUS
BCXOJIOB, LIBETEHHUS U co3peBaHusi 0000B. Ilpu HemocTaTke Biard BO BpeMsl LBETEHUS U
¢dbopmupoBanus 6000B CHHXKAETCS IPOAYKTHBHOCTH PACTEHUSI.

Baxxno B aTOoT mepuop pasButus obOecneunth He MeHee 3000 — 3500 M/ra BOJIBI npu
OTHOCUTENBHOU BiaxkHoctu 70—75%.

[Ipu HemocTaTOYHOW BIAKHOCTH BO3AyXa B (a3ze IBETCHHS YypOXKal pPa3IMYHBIX COPTOB
cHkaercs B mpenenax 14-58%, B ¢aze nanmuBa cemsH 40-87%. Ha 1 1 cyxoro BemiectBa cou
PEKOMEHTYIOT 60—70M° BOJIBL.

JInsi TOydeHUs] MaKCHMAJIbHOTO YpOXKasi COM HEOOXOIMM CIEAYIOIIMNA DPEXHM BIaKHOCTH
mouBsl: B (haze Bcxoawl — 1Betenne — 7/0%HB, B daze nBerenne-popmupoBanue 60608 — 80%HB,
co3peBanus ceMsiH — 60—70%HB.

Jlnsa BoipamuBanus cou B ycioBusx IOra Poccum tpebyercs perynupoBanue purokianumara B
Ba)kHbIE (Da3bl pa3BUTHUS PACTEHUS, ONMCAHHBIE BhIIe [3].

DTOro MOXXHO AOOUTHCS ITyTEM MPOBEACHUS MOJTMBOB YepeIOBAaHUEM 0K AeBaHUs HOpMoit 300
M/ra U MEJIKOIMCIIEPCHOTO J0Y/ICBAHMS IPH TeMIIepaType Bo3ayxa cebime 27...30°C u ckopoctn
BETpa 70 7M/C HOPMOi1 120...200m"/ra, a npu ckopocTtu 6oisiee 7m/c mosmBHOW HOpMon 300...400
M°/ra.

Ha nauanpHOM 3Tamne pa3BUTHS COsl OUYEHb BOCIIPUUMYMBA K HATMUUIO COPHOM PACTUTEIBHOCTH
Ha T0Jie, KOTOpas HauboJjee arpecCUBHa W MPHUCIOCOOeHa K JIIOOBIM MPUPOJHBIM YCIOBHUSM, YTO
OTpHUIATENILHO CKa3bIBaeTCs Ha KayecTBE MPOIYKIIUHU U €€ ypOoKae.

YroObl u30exkaTh MOTEPH YpOxkKas, HEOOXOAWMO TPABHIBHO HCIIOJIB30BaTh TePOULIHIBI,
YUUTHIBAasi TEXHOJIOTUIO BBIPAILIMBAHUS COM, & UMEHHO: MpEAIECTBeHHUKA, BUIOBOM COCTaB COPHOM
PacTUTENILHOCTH, CTENEHb 3aCOPEHHOCTH TOJIsI, 00pabOTKY IMOYBHI, IUIAHUPYEMYIO YPO>KaHOCTB,
TOJIMBHOM PEKUM U JP.

Takum 00pas3oM, Ui pa3IMYHBIX TOSCOB BO3JENBIBAHUS COM TPeOyeTcs CBOS TEXHOJIOTHS
BO3/IEJIBIBAHUS, BKIIIOYAIOIAsl TEXHOJOTHIO 3alllUThl pacTEHUS! OT BpenuTesel, O0ojie3He U COpHOM
PaCTUTENBHOCTU. Y POKAHHOCTh COM, BBIPAIIMBAEMOW C MPUMEHEHUEM 3aiBJICHHOMW TEXHOJOTHH B
nepuon 2017 — 2019 rr., (Homep 3asiBku Ha uzodperenue 2021119800 ot 06.07.21 MITIK A01B79/00
«Croco0 BO3A€NbIBaHMS COU HA 3€PHO MPEHMYIIECTBEHHO Ha OPOIIAEMBIX 3€MIISIX») NMPUBEICHBI B
tabmume 1 [6].

Tabmuma 1 — YpoxailHOCTh COM TIO TEXHOJIOTHSIM BO3/ICIIBIBAHUS

BapuanTsl onbiTa Copr YpOoxKarnHOCTb,T/Ta
2019 2020 2021 Cpennsist
CpennepanHuii
Bonrorpaixa 2 3,74 3,39 3,51 3,55
KonTpons (6e3 CpenHepannuii
00paboTKH) BHMO376 2,58 2,94 2,87 2.80
Cpennecnenblii
BHUIO3 86 2,92 2,96 2,50 2,79
CpennepanHuit
Bosrorpasika 2 3,80 3,81 3,98 3,86
C obpaboTkamu Cpgﬁlﬁ%%lg%ﬂﬁ 2.63 3.12 311 295
Cpennecnenblii
BHUIO3 86 3,29 347 3,03 3,26
HCPy s

IIpenyioskeHHasi TEXHOJIOTHMs BKJIIOYAeT MPOBEJCHHME IIOJIMBA IyTEM 4YepelOBaHMs IOJIMBOB
noxzaesanuem Hopmoin 300 M/ra u MEJIKOJUCIIEPCHBIM JT0KICBAaHUEM IIPpU TeMIIepaType BO3ayxa
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cBbimre 27...30°C u ckopocTH Betpa 10 7m/c Hopmoii 120...200 m’/ra, a mpu ckopocti Gomee 7 M/c
nonuBHoi  HopMmou  300...400 M°/ra, MpPUYEM PBIXJICHHE MEXAYPAIbEB PEKOMEHIOBAHO
OCYILECTBIATh IEpE]l HadajloM MOJUBOB AoxzaeBaHueM [5, 6, 8]. Ilpu BbeIBeneHHH cOpTOB coU
ceneknuu ®I'BHY BHUMMWO3 (Bomrorpagka 1, Bosrorpagka 2, BHUMO3 86) mnpoBomutcs
HKOHOMHYECKAs OleHKa 3()(hEeKTUBHOCTH MPOU3BOACTBA (Tabnuma 2).

Tabnuua 2 — Onenka 3xkoHOMHYECKON 3(h(HEeKTUBHOCTH BO3JIENBIBAHUS CPEIHECTIETIONO COpTa
Bonarorpanka 1, ckopocnienioro BHUNO3 86

[Tokazarenn Copm
Boneoepaoxa 1 BHUNO3 86

VYpoxaiiHocTs, T/ra npu HCPys - 0,2 T/ra 3,85 2,92
CtouMoCTh 3epHa, ThIC. py0./Ta 96,3 73
ITpon3BoICTBEHHBIE 3aTPaThl, THIC. py0./Ta 30,4 29,7

Y CI0BHO-YUCTBIN T0XO/I, THIC. PyO./Ta 65,9 433
CebecTonMOCTh 3€pHa, ThIC. pyO./T 7.9 10,2
PenTabensHOCTh MPOU3BOJICTBA, %o 216,8 145,8

Pazpaborana TeXHONOTHS BO3JENBIBAHMS COM Ha OPOUIEHHHM C THUIPOTEPMHUECKUM
perynupoBaHueM (UTOKIUMAaTa B IEPUOJBI CTPECCOBBIX TeMIeparyp (3asgBKM Ha HM300peTeHHe
Ne2021119800 ot 06.07.21 MIIKAOIB79/00 «Cnoco® BoO3aenbIBaHUS COM  Ha  3€pHO
MPEUMYIIECTBEHHO Ha OpOIIAeMbIX 3€MJISIX»), BKIIOYAIOLAs [POBEJIEHUE IIOJIMBA IIyTeM
4YepelOBaHUs IIOJIMBOB JOKIEBAHUEM HOPMOM 300m°/ra u MEJIKOJUCIIEPCHBIM JIOXKACBAHUEM IIPU
TeMmeparype Bozayxa cseiire 27...30°C u ckopoctu Betpa 10 7 M/c Hopmoit 120...200 M°/ra, a npu
ckopoctu Oonee 7 m/c monuBHOW Hopmoin 300...400 M/ra, IIPUYEM DPBIXJICHUE MEXKIY PAIbEB
PEKOMEHIOBAHO OCYIIECTBIIATH NIEPE]] HAaYaIoM MOJIMBOB JokaAeBanueM [1, 2, 7, 8].
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IHHOBEJAEHYECKAS DJKOHOMHUKA KAK OJIUH U3 ®PAKTOPOB PA3ZBUTUSA
PEI'MTOHAJIBHOT' O ITPEJAITPUHUMATEJIBCTBA

Mengenes A.B., nupexkrop OOO «Ctpena»
[TnotHukoB A.C., K.3.H., cTapmnii Hay4uHblil cotpyaauk @I'bHY BHUNO3

OKOHOMUYECKas TEOpHsl, KaK U3BECTHO, Pa3BUBAETCS HE TOJIBKO OJyiarogapsi Mcciael0BaHUAM
YUYEHBIX, HO U aKTUBHBIM JIEHCTBUSAM IIpeAIIpUHUMATENEH [2].

OOBIYHO MppaLMOHAIBHBIE OKUAAHUS NOTpEeOUTENeH M NpeaIpUHUMATENEH CKIIaJbIBaIUCh
Ha MPOTSDKEHUHU JUIMTEIBHOTO BPEMEHM, HO TEKyllas IOJUTUYECKAs M CAHKLIMOHHAS CUTyalus
BHECJIa CBOM KOPPEKTUBBI, Ha JINLIO U3MEHEHUS B JICHEXKHBIX M TOBApHBIX MOTOKaX C(HOPMHUPOBAIU
CHIDKEHHE JJOBEPUS MEXy TapTHEPAMU, MOKYNATENIMU U IpoAaBLaMu (PUCYHOK 1).

CTOpOHHHMKH TOBEICHYECKOW SKOHOMHUKH, OIpEIEsid IOBEACHUE MpealpuHUMAaTENEH,
YKa3bIBalOT HA HAJIMYME IBPUCTUK (TIPABUI):

— DBPHUCTHUKY HAIVIAJIHOCTH (IOCTYIHOCTH), BBIPAXKAIOILYIOCS B NPEICTABICHUU IPOLYKTOB
OoJiee HATJIATHO, JIsl YCUIJICHHSI BIIEYATICHUN TOTpeOUTENeH;

— 3BPUCTUKY TUIIMYHOCTHU (PENPE3EHTAaTUBHOCTH) MPOIYKTa HA PBIHKE;

— DBPUCTUKY (HUKCUPOBAHMS, OTMEYAIOIIYI0 HAIM4YHe Yy KaXIOro M3 HOoTpeOuTeneil u

npearnpuHuMaresneil 6a30Boil OLIEHKH MPOUCXOIALIETO C BO3MOXKHOCTBIO KOPPEKIIUU Ha MEPCIEKTUBY
(1, 3].

CUCTEMA COBPEMEHHOM 3KOHOMMKM — 3To B3aMMOCBA3aHHOE M pa3BUBAIOLLEECA
EAWHCTBO CO3HATENBHO YNOPAAOYEHHOTO MHOMECTEA 88 INEeMEHTOB

1. TEXHHE O-3HROHOMEYECKHE L. COUHANBHO-3HOHOMWYECKHE 3. DPTAHHIALMOHHO-3KOHOMHYECKHE 4. HESHOHO MHYECKHE
OTHOLWEHHA OTHOWEHHA OTHOLWEHHA OTHOWEHHA

T -
-
SYHHUWOHANBHAR COUMANBHO-IKOHOMHYECHAR UEHHOCTHAR
IKOHOMHYECKAR CACTEMA ][ CHCTEMA } { HHCTHTVUMOHANBHAR CHCTEMA } [ CHCTEMA ]

—_—

[ SOPMMPYETCA CUCTEMA COBPEMEHHOH 3HOHOMMKM, B KOTOPOR KPUTHYECKDE 3HAYEHUE MMEIOT }

WUEHHOCTHO-CMbICNOBLIE (B MHTENNEKTYANBHOM CMBICAE - AYXOBHO-HPABCTBEHHBIE)
BETEPMHHAHTEI AEATENBHOCTH JKOHOMMY ECHMX ATEHTOB

-

EAIMCHOW OCHOBOW IKOHOMUYECKOR CHCTEME! ABNAETCA CUCTEMA COECTEEHHOCTH
(BANHO BbIAEAWTL « FOCNOACTEYIOWYIO» SOPMY WAH BMA COBCTBEHHOCTH)

FOCYAAPCTBEHHAA GOPMA WACTHAA SOFMA PAIMHHBIX SOFM IMOHOMMKA (CHCTEMA
COBCTBEHHOCTH) COBCTBEHHOCTH) COBCTBEHHOCTH) BAACTH-COBCTBEHHOCTH]

HOMAHOHAR IKOHOMHRA MHBEPANEHAR IHOHOMHHA CMEWAHHAR JHOHOMHEA rOCYAAPCTBEHHD-
(FOCMOACTEYET (HAKYEBYID PONL WIPAET (=PABHONPABMEs OAHFAPKHNECHAR

Pucynok 1 — Cuctema 3KOHOMHKH ¢ 6a3MCHOI OCHOBOI — COOCTBEHHOCTBIO

K  mnpussTHIO  MppalMOHAIBHBIX  pEHICHUH  TpeArnpUHUMATENell  MOATAJIKUBAIOT
MOBEICHYECKHE JOBYIIKH (JINHUH MOBEACHHS, KOTOPBIE TPYAHO MOIAI0TCS N3MEHEHHIO), K KOTOPBIM
OTHOCAT: OTCPOYKH, HEBEACHUS, YXYALIAIOIIUECS CUTyallud, OSMOLMOHAIBHYIO OKpAaCKY.
[ToBeneHueckne OIIMOKM TOTUMHSIOTCA  OINPEICICHHBIM 3aKOHOMEPHOCTSIM, TEOPETHYECKH
O00OCHOBBIBa€MBIM M JKCIIEPUMEHTAIIFHO IOATBEP)KAAEMBIM. MOXKHO BBIICIUTh HECKOJIBKO
HaNpaBJICHUH, KQXI0€ U3 KOTOPHIX IOMOTAET MOHATH IMOBEACHUE MOKYMATesel: MepBoe MO3BOJISET
BBIJICTIUTH 3aKOHOMEPHOCTH B MPHUHATHU IOTPEOUTETEM pEIICHHH 0 MPUOOPETEeHUH TOBapa; BTOPOE
¢doxycupyercss Ha BIUSHUM CMBICJIOBBIX 3HAUCHHN Ha MOBEIECHUHM MOTPEOHUTENsI, TPEThEe OOBACHSET
NPOLIECC MPHUBS3aHHOCTH K NEPBOHAYAIBHO TNPEINOYTECHHUSIM; YETBEPTOE PACKPHIBACT MEXAHU3MBI,
dbopmupyrome oXxuaanus norpedureneii [3, 6].
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CoBpeMEHHBII  3KOHOMHMYECKHH KpHU3UC B TIOJIHOM Mepe JEMOHCTPUPYET CBOIO
ITOBEJICHYECKYI0 OCHOBY M CO3JACT MPEANOCHUIKU I CMEHBI JOMUHHMPYIOIINX MPABUJI ITOBEICHUS
noTpeduTeNneil u MPoIaBIIOB Ha PHIHKE (PHCYHOK 2).

MOBEAEHYECKAA IKOHOMMKA AKTYA/IU3UPYET CAEAYIOLUME HOBbIE HAMPAB/EHWA
COBPEMEHHO#H 3KOHOMMYECKOH HAYKM B LIENIOM:

—~l——]

[ 3KOHOMMKY 3HAHWH (YNPABNEHWUE 3HAHWUAMM B KOPMOPALMH) ]

[ IKOHOMMYECKYHO NCUXONIOTMIO M SKOHOMMWYECKYIO COLMONOTUIO ]

[ WHCTUTYLUOHANTUCTUKY U MHCTUTYLUMOHANBHYKO SKOHOMMWKY ]

[ 3KOHOMMKY CHACTbA (IKOHOMMYECKYHO TEOPMIO CHACTbA) ]

[ NOBEAEHYECKUE ®UHAHCHI; IKOHOMMUKY NPABA ]

[ CETEBYIO SKOHOMMKY; SKOHOMHYECKYIO ®U3UKY U AP. ]

Pucynok 2 — OCHOBHbIE HaNpPaBIEHUS MOBEAECHYECKON S3KOHOMUKHU

MexaHu3M MOBEACHUECKONH SKOHOMHMKH HamOojee SPKO pPACKPHIBACTCS B JAESITEIbHOCTU
MaJbIX MPEANPUATHH, 37eCh 0€3 TOIePKKU rocy1apcTBa TPYIHO 0OONUTHUCH.

B ocHoBHOM 3akoHomarenbHOM akrte — CrTpaTeruum pa3BUTHS Maloro M CPEIHEro
npeanpuHumarensctBa B Poccuiickoit @epeparuu Ha nepuoa g0 2030 r. — mpeaycMOTpPEHO
JalbHElIIee pa3BUTHE ceKTopa MasbiX npeanpustuil. B 2020 r. yaenpHbI Bec MasblX NpeANpUATUH,
OCYIIECTBIISBIINX HOBAITUH, COCTABIISLT 6% OT 0011ero uncia o0cae0BaHHbBIX IPEANpHUITHI [6, 7].

Jlnsa cpaBHenus: B EC npoayKkToBble HHHOBAILIMU OCYILECTBIAIOT 28,2% MalbIX IPEeINpUITHH,
a 6usHec-mpoueccHbie — 38,3%.

OnuH uxX (aKTOPOB Pa3BUTHUS MANIBIX MPEINPUATHI — BO3pacTaHUE POJIM MpeaIpUHUMATEIeH
Y YBEJINYECHHE NHBECTUILIMOHHBIX BJIOKEHUI B YEJIOBEUECKUM KanuTal (pucyHok 3) [4].

BO3PACTAHWE POIN YENOBEKA B COBPEMEHHOW 3KOHOMMWKE OBYC/NIOB/IEHO: J

===

[1. HEYKNOHHbIM POCTOM NOTPEEHOCTEM B MHHOBALIMAX, TPEEYIOWMX BbICTPOrO ﬂEHDMSHHﬂ]

3HAHMA W KOMNETEHLWIA; 3TO NPEBPALLAET YENIOBEKA B PELUAIOLUMIA ©AKTOP NPOM3BOACTBA
W OCHOBHOW OBBEKT ANA MHBECTHMPOBAHWA

PONb W 3HAMEHME HEJKOHOMMWYECKWX W HEBEWECTBEHHLIX GAKTOPOB IKOHOMMYECKOTO

2. PACTYLLEW WHTEHCH®WKALMEA 3KOHOMMWYECKMX CBA3EM M OTHOLWIEHMH, AKTYANH3WPYIOLLMX
PA3BHTMA, CBABAHHBIX C MCUXUHECKMMW CBOMCTBAMM YENOBEKA

NPOM3BOACTBA; YENOBEK W3 CPEACTBA 3KOHOMHYECKOTO PA3BMTHA CTAHOBWTCA UENbIO BCEA
XO3AMCTBEHHOW MEATENBHOCTY; CETOAHA YCKOPEHHOE M MWHHOBAUMOHHOE PA3BWTHE
ECTb (LYMA YCKOPEHHOTO cAMOra

3. PACTYLLMMM NOTPEBHOCTAMMH PASBMTHMA CAMOrO YENOBEKA KAK KAKOYEBOro OAKTOPA]

Pucynok 3 — Bo3pacranue poiu 4eaoBe4ecKoro pakropa B MUPOBOM SKOHOMHKE

ODCP BbIAENsSIET TPU COCTOSTHUS YEJIOBEYECKOIO KalHTalla: WHBECTULIMH B YEIOBEUYECKHUI
KanuTan (investments), (yHKIMOHHPYIOUIMA 4YeIOBEUECKMH KamuTan («3amacel», stock), oTaaya
YeJI0BEYECKOro Kanurana (returns). B MeXAyHapOoJHOW NpPAKTHUKE MNPOBOJUTCS PACUYET HHIACKCA
YeJIOBEYECKOT0 KamuTajla — KOMOWHUPOBAaHHOTO IIOKa3aTess, OCHOBAHHOTO Ha MPUPOCTE
MIPOU3BOJIUTENBHOCTH OyIyIIMX paOOTHUKOB 3a CUET HAKOILJICHUS YEIOBEYECKOro KamuTajia. JTOT
UHJEKC KOPPEKTUPYETCS € Yy4ETOM HEIOMCIOIb30BAaHUS YEJIOBEYECKOIO KamuTajla B BHUJAE J0JIU
3aHATOrO HacelieHusi paboTOCIOCOOHOro BO3pacTa, MPUYEM B IOKa3aTesle YYUTHIBACTCS MMEHHO
«KayeCTBEHHAs 3aHATOCTb» [2, 5]. B cpemHeM KOX(QQHUIMEHT HCHONB30BAHUS YEIOBEUECKOTO
KamuTansa B MUpe cocTaBisitoT okojio 0,6, B Poccun — 0,68 (pucyHok 4).

VpoBeHs (Havans Hoe, CpefHEE,
npodecCHOHATEHOE) H KaUECTES |:>
Korautueneie cnocobHocTn

obpazopanua

[IpousBopHTENE HOCTE TPYHA
Hoxomu
YpoBeHE B KA4ECTBO KHIEH
Conunans BEi KanETan
Counans Ho-3K CHOMHECKHE

YpoBeHE 370poBEA

HaBHKH
UenoBedeckne KOMIETEHLHE
Peanusauus nporpamm
VuacTue B obIecTEEHHOR KH3HH
THTaHHE,
TpomonxHTENEHOOTE HHIHH
smMbpHOHANEH

|:> TonepasTHOCTE
nepEOn Tosepie

_ﬁ—_ YpopeHs GEIHOCTH HaceNeHHA

| VpoBeHE NPECTYIHOCTH

!

YpoBeHb KHHH,

DKOHO MHYECKHE POCT

‘ HueecTunmn
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Pucynok 4 — YenoBeueckuii kanuTaj, 00eCreyuBarOIni pa3BUTHE TIOBEACHYECKOM
SKOHOMHMKH

BaxxHoe 3HaueHue Il pa3BUTHUS MaJOTo NMpealpuHUMaTEIbCcTBa uMeeT Yka3 [Ipesuaenrta o
HallMOHAIBHBIX wHensax pa3Butusi Poccun no 2030r., B 4aCTHOCTH a) COXpaHEHUE HACENCHUS,
30pOBBSl M OJaromoiy4usi JiroAei; 0) co3MaHWe YCIOBHHM [JIi caMOpealu3alud W Pa3BUTHS
JTUYHOCTH; B) oOecrieueHrne KoM(pOPTHON 1 0€30MacHON Cpelibl TSl )KU3HU; T) CO3aHUE YCIOBUHN IS
JIOCTOMHOrO Tpyda | MNpPeANpUHUMATENbCTBA; 1) LH@poBas TpaHchopmanus SKOHOMHKH.
DKOHOMHKO-MAaTEMaTHYECKHE PACUETHI MO3BOJSIOT OMPENEIUTh MEPCIEKTUBHOCTh MaJoro OW3Heca
IO BBIMTYCKY OMPEEICHHBIX TPOTYyKTOB.

[Ipu mocTpoeHUN MOJIENI UCTIOIB30BAIKCH CIEAYIONINE 0003HAUCHUSI:

Yk — 00BEM MPOU3BOCTBA MO k-MYy BHUlY IPOAYKLIUH, THIC. T;

gk — IPOTHO3HBIN CIIPOC HA MPOIYKIUIO k-TO BHJIa B CTOUMOCTHOM BBIPKCHUH, PYOIIeH;

Vi — mpoexkTHas MPOU3BOAUTEILHOCTh OCHOBHBIX IPOU3BOJICTBEHHBIX (OHAOB MO k-My
POAYKTY, pyOIeii;

T} — cpoK ci1y»ObI OCHOBHBIX IMTPOU3BOJICTBEHHBIX (DOHJIOB k-TO BU/IA, JIET;

Py — CTOMMOCTB €IMHUIIBI TPOIYKIIUHU k-TO BUAA, pyOiIei;

T — nepuon, rop.

WuBecTuninm B OCHOBHBIE TPOM3BOICTBEHHBIE (DOH/IBI k-TO THUIIA 0003HAUEHBI:

X =cpmy, (k=1,..,n).., (1)

rie X; — npuoOpeTaeMble OCHOBHBIE IPOM3BOICTBEHHEIE (QOH/IBI K-T0 THIIA, PYO.;

Ck — CpEIHEerofioBasi CTOMMOCTb OCHOBHBIX IPOU3BOJCTBEHHBIX (OHIOB k-ro BHIA
MPOAYKIIHH, PYO.;

My, — KOJMYECTBO MPUOOPETAEMBIX OCHOBHBIX ITPOU3BOJICTBEHHBIX (DOHJIOB JJIsI TPOU3BOJICTBA
k-TO BUIA IPOIYKIINH, €]1.

Bripydka oT mpojaxku MpOayKIHH K-TO TUIIA:

Xnk = Pknl’k.}'lk.' (k = 11"'1 ”’)J (2)

rae X,,; — BBIpyuKa, pyo.

BhINycK NpoyKIMK k-T0 BHIA, KOTOPBIA MOKET ObITh GyHKIHEH Vy, () BpeMeHH f:

Viery = ﬁ (k=1,..,n). 3)

CymMmapHble MHBECTHIIMM B MPUOOpPETEHHE OCHOBHBIX MPOM3BOJCTBEHHBIX (OHIIOB, pYo.,
COCTaBAIT:

X =30 %, 4)
rae X — CyMMapHBIe HHBECTHI[HH , pyo.
CyMMapHas BbIpydKa OT peaIM3ally [0 BCEM BHUJIaM MTPOIYKIIMM COCTABUT:

R =Xk-1 Py Vs o)

rae R — cymmapHas BeIpyuKa, pyo.

®DoH/I OTUIATHI TPY/Ia, OMPEAEIAEMbIN SKCIIEPTHO KaK MPOIEHT B BRIPYYKH OT peanusanuu K
Bcel nmpoaykiuu u3 popmyisr (5):

F = (R, py6. (6)

CYMMy AMOPTU3alIUOHHBIX OTYHCIICHUI 3a nepuoa IUIAaHUPOBAHUA T II0 BCEM BHIAaAM
OCHOBHBIX ITPOU3BOACTBCHHBIX q)OHI[OB BBIPpA3UM:

Am =TY7p_ KTk 7)

k=1"p

rae Am — cyMMa aMOPTU3AIIMOHHBIX OTYUCIICHUH, pyO.
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O¢pdexkTuBHOCTE k-TO BHJIAa OCHOBHBIX IPOU3BOJICTBEHHBIX (DOHIOB MOXKET OLIEHUBATHCA
0e3pa3MepHBIM OTHOIIIEHUEM:

PrVk
=", (8)
k

rie 8, — OTHOCHTENbHBIH TOKa3aTelnb S(PEKTUBHOCTH 1O KA-TO BHIA OCHOBHBIX
MIPOU3BOICTBEHHBIX (DOHJIOB.

[TpuObLTH TOCTIE HATOTOOOI0KEHHUS, KOTOPYIO IOJIydaT MpeApHHAMATENb, IPEICTaBICHa B
dbopmyre:

W=(1-a)R—(A, +F(1+a)+X+2), )

rae 05 — craBka Hanora MCII;

(4 — CTaBKa OTYMCIICHUH ¢ QOH/IA OIIATHI TPyAa Ha 0043aTEIbHOE CTPAXOBAHHKE;

Z — CyMMapHbI€ 3aTparthl, ONpe/esieMble B BUJIE 33JaHHOTO MPOIEHTa OT OOIIMX 3aTpar Mo
MIPOU3BOJICTBY MPOIYKTOB, PYO.

C y4eToM NPHUBEICHHBIX BBINIC 0003HAYCHUH, MPHOBLIL CEIBCKOTO MPEIIPUHUMATENS 110
MIPOU3BOJICTBY MPOJAYKTOB BBITJISIIUT CIACAYIOIIUM 00pa3oM:

W=(Q0-a) [~ Lk + (1= B Xioyx ), (10)

rue g = T f Tk .
JIsist HATTISTHOCTH B 3aIMCH BBE/IeM Oe3pa3MepHbIC TapaMeTphl:
Vi = aaTi—l, (k=1,..n) (11)
K
ak=cxgri=n,+1; (12)
k
y=Q0Q-a)(1-p) (13)
D¢ hHeKTHBHOCTD MPEANPUHUMATEIIHCKOI HICH MOYKHO TPE/ICTABUTH B BUIIC:
Di= A, +W (14)
WITH C YYSTOM BBEJCHHBIX 0003HAUCHHIA:
Ds = Xho1 ¥iXe + ¥V Xh=q Yo (15)

3aBrcUMOCTS (15) SBJSETCS IMHENHOM OTHOCUTENBHO IEPEMEHHBIX X, U Xy

Ecnmu ycnoBue DS = (0, To OusHec OymeT CUMTATHCA NPHOBUIGHBIM, a IIPOHU3BOJICTBO

COOTBETCTBOBATh OXHJIAHUAM TIOBEACHUECKONM HKOHOMUKH. [[ns mnpeanmpuHuMaTeneid Ba)KHO
MMOHUMATh, YTO BBIBOJI HA PHIHOK HOBBIX MPOAYKTOB CBSI3aH ¢ MHOTOYMCIICHHBIMU PUCKaMH, B YHCIIE
KOTOPBIX HACTOPOKEHHOCTh NOTPeOUTENEH K HOBBIM MPOIYKTaM.
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PA3PABOTKA HH®OPMAIIMOHHOMN CUCTEMBI JJ151 TIPOTHO3UPOBAHMUS
CTOUMOCTHU KPEIUTA HA OCHOBE JAHHBIX O PUHAHCOBOM INOJIOXKEHUHU
OUPMbI

Kabyaun A.YO., k.5.H., nonient BIIU (pumman) BoarI'TY

Beimyck obnuranuii BiaseTcs OJHUM U3 BaKHEHIIMX MHCTPYMEHTOB INPHBIICYECHUS 3aEMHBIX
CPEICTB KPYIMHBIMU KOMOaHUAMH. [ KoMmaHuy, MIaHUpYOIIeN pa3MelieHre OOIUraiui, BaKHO
BEPHO CIIPOTHO3UPOBAThH CTOMMOCTH NpPUBICUYCHHsS Takoro (QuHaHcupoBaHws. Eciau 3aeMImMK He
HECEeT JOMOJHUTENbHBIX PAcXOOB, CBSI3aHHBIX C MOJyYEHHWEM KpeOuTa, TO €ro CTOUMOCTh 0Oe3
HAJIOTOBOTO KOPPEKTOpa COBMAAAeT C JOXOJHOCTBIO JaHHOTO (DMHAHCOBOTO HWHCTPYMEHTA IS
nokymnarenis obonuranuu. [losromy 3amada KOPpeKTHOTO MPOTHO3UPOBAHUS TOXOAHOCTH OOJIUTaluu
aKTyallbHA KakK IS 3aéMIIUKOB, TaK M JJII MHBECTOPOB, a TaKXe JJsi (DMHAHCOBBIX IKCIEPTOB U
KOHCYJIbTaHTOB. /[l TOCHENHHWX WHTEpeC MPEICTaBISIIOT HE TOJbKO Oyaymme, HO U yXe
oOparniaronyecs HeHHbIe OyMar.

B poccuiickom cermente MHTepHeTa cymiecTByeT psa WHOOPMAIMOHHBIX CHCTEM, KOTOPBIE
MO3BOJISIFOT TMOTYYaTh W aHAIM3UPOBATH MHPOPMAIMIO O KOPHOpaTHBHBIX oOiuranusx (cbonds.ru,
rusbonds.ru u p.) ¥ oJTy4ath HHGOPMAIHIO 0 ((PUHAHCOBOM IMOJIOKEHHH Komnanui (e-disclosure.ru,
smart-lab.ru). Ho HecMoTpss Ha TO, YTO aHAIM30M M MPOTHO3WPOBAHUEM JOXOIHOCTH OOJIATAIIHIA
3aHMMAETCSl MIMPOKUN KPYr YYACTHUKOB (PMHAHCOBOTO PHIHKA, B HACTOAIIEE BPEMsI Ha POCCUHCKOM
peiake 1O He mpencTaBieHO MHPOPMAITMOHHON CHCTEMBI, KOTOpas Obl MO3BOJISJIA MOJIH30BATEIIO
(GbopMHPOBATH MPOTHO3 CTOUMOCTH KOPIIOPATUBHBIX OOJIUTAIIMOHHBIX 3aiiMOB.

Otcroga akTyaJdbHOM TMpEACTaBIseTCS 3amada pa3paboTKu HMH(DOPMAIMOHHOW CHCTEMBI,
KOTOpasi MOKET HENOCPEICTBEHHO MHCIIONb30BaThbCsl MHBECTOPAMHU U HIMHUTEHTaMH B KayecTBE
WHCTPYMEHTA JIJIsl aHAJIW3a ¥ TIPOTHO3UPOBAHUS IOXOAHOCTH KOPIIOPATUBHBIX oOmurammii. OCHOBHAs
CIIO)KHOCTh B €€ PELIEHUU — OTCYTCTBUE OOUICTPU3HAHHON MOJIENH, KOTOopas Obl MaTeMaTHYeCKH
CBSI3bIBAJA JOXOJHOCTh OOJHMraluii ¢ BHYTPEHHUMH W BHEIIHUMHU (akTopamu smutTeHTa. Ha
JOXOJTHOCTh OOJUTALIUN BIHSIET OTPOMHOE KOJMYECTBO BHEMHUX (hakTopoB. Cpeny HUX TEHACHIIUU
Ha MHPOBBIX (PMHAHCOBBIX PBHIHKAX, DKOHOMHYECKOE IOJO0XKEHHE CTpaHbl, B KOTOpPOW paboTaer
KOMITAHUS, CTaBKU MO KpeIuTaM U AENOo3uTaM, JMHAMHKA PbIHKA aKIUW U JOJTOBOIO PBIHKA U
npyrue (axTopsl. 3ajaya aHauKM3a BO MHOTOM YIIpoUIaeTcs 3a CH4ET TOTO, YTO BCE MEPEUHCIICHHbBIE
(hakTOphl OTPaXKAOTCS HA JOXOIHOCTH BCEX JOJITOBBIX HHCTPYMEHTOB, OOpaIlaloNuXcsl Ha PHIHKE,
MO3TOMY JJIsl aHAJIMTUKA JOCTATOYHO BHIOpPATh OJMH WM HECKOJIKO MHAWKATOPOB, MOKA3bIBAIOIINX
COCTOSIHME JOJITOBOTO phiHKA B 1enoM. Ha mpaktuke B Poccum B KadecTBE TakOoro MHAMKATOPA
MPUMEHSETCS JTOXOAHOCTh obnuranuii ¢enepanbHoro 3aiima (O®d3), koTOpas NPUHUMAETCS B
KauecTBe OE3pPHCKOBOW JIOXOMAHOCTH. Pa3zymeercs, MOHSATHE «OE3pUCKOBBIIN» MPUMEHHTEIHHO K
POCCHUHCKMM aKTHBaM B IOCIEHEEe BpeMs HMeeT crenupuyeckuil XxapakTep, HO Mbl 3/1eCh U Jaiee
paccMaTtpuBaeM 3TH BOMPOCHI, UCXOAS W3 TMPEANOIOKEHHUS O Oyaylied cTaOuiu3anuyd BHEITHHX
(hMHAHCOBBIX YCIOBUH.

Takum o00pa3oM, aHATUTHKY HEOOXOIMMO ONPEACIUTh Uil KOPIOPATHBHON OOIUTranuu
npemMuto K noxoaHoctu O®3, oTpaxarolmlyld CHUCTEMAaTUYECKUA M HECHCTEMAaTUYECKUU PHUCKH.
OpHako cpemu HccleAoBarelei HET €IWHOTO MHEHUS O TOM, Kakue (PakTopsl BOOOIIE CleIyeT
MPUHUMATh BO BHUMaHue. [laxe, ka3zanock Obl, Hanbosee oueBuAHAs rpymmna GakTopoB — MOKa3aTeau
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(MHAHCOBOTO TIOJIOKEHUSI, HE BCET/Ia CUUTAIOTCS CYHIECTBEHHBIMU. [10 HEKOTOPBIM HCCIIEOBAHUSIM
«Haubomnee MHOT'OYHUCJIEHHA KaTeropus BHEIIIHUX, o0mmx (cucTeMaTH4ECKHUX )
(hakTOpOB, OKA3LIBAIONINX BIUSHUE HA Bce obnuranum» [3]. KonmndecTBeHHBIN aHAIIN3 HCTOPHUUECKUX
JAHHBIX MO MAaKCHMAJIbHO IIMPOKOMY KPYI'y 3MHUTEHTOB M SMHUCCHM TOMOXET BBIICIUTH TaKHUE
(bakTopbl, YTOOBI HE TOJIBKO BKIIOYUTH WX B MOJIENH, HO U OOpaTUTh BHHMAaHHE AHAIMTHUKA HA
BO3MOXKHbIE OyAylIue u3MeHeHus 3Tux (axkTopoB. Bmecre ¢ TeM B HalleM HCCIEIOBAHUU MbI
oOpaTuiuch B OOJBIIEH CTETIEHH K UCCIIEIOBAaHUIO BHYTPEHHUX (aKTOpOB SMUTEHTA. [Ipu sTOM, 1Ist
KOJMYECTBEHHBIX IOKa3aTejaeil HeoOXOIuMO OINpeAeNuTh BecoBble KodhGUUMEHTh, a ajs
KaueCTBEHHBIX (HampuUMep, IPUHAICKHOCTh K OTPACIN) HEOOXOUMO, KPOME TOTO, TIEPEBECTU HX B
KoJaudecTBeHHYI0 (opmy. CylecTBYIOT pa3UyHbIe MOAXOAbl K PEIICHHI0O ATOH MPOOIEMBI.
Hanpumep, B [1] u [4] BBomaTcs dummy-nepemeHHsble, npuHuMaromme 3HadeHus 0 wim 1 nos
0003HaYEeHUsI MPHUHAIKHOCTH K OTpaciv M APYyrux mnomoOHbIX (akTopoB. C Apyroil CTOpOHBI,
PEUTHUHIOBBIE areHTCTBAa 3a4acTyI0 MPUMEHSIOT LIKANy OLICHOK C MPOMEXYTOUHBIMU 3HAYEHUSIMHU
JUTsl TAKUX (PAaKTOPOB, KaK KAYECTBO MPUHSITHS PEIICHUH B KOMIAHUU U T.M. [2]. O4eBUIHO, BTOPO
MOJAXOJl TPEAToaraeT Ha TOPSAAKKA OONBIINE TPYH03aTPaThl AHAIUTHUKOB, TMPU 3TOM K OIICHKE
n00aBIIsIeTCS 3HAYUTENBbHAS 10751 CYyOBEKTUBU3MA.

[Tpu u3yuenuu (HakTopoB, BIUSIONINX HA CIPEbl TOXOJHOCTH, MBI BCTpeUaeM pazHooOpasue u
JacTUYHOE AYOJIMpOBaHME MOKa3aTelel, XapaKkTepu3yromux (UHAaHCOBOE MOJIOKEHUE SMUTEHTA; B
CBSI3M C ATUM BO3HHKAeT MpobiieMa MYIbTUKOJUIMHEAPHOCTH. Hampumep, TECHO CBSI3aHBI MEXIY
co0oif pa3iuuHble MOKa3aTelu IEHEKHOIro MOTOKa, MOKa3aTeau JUKBHIHOCTH U JAp. Hekoropsie
uccnenoBateny [4] mis pemeHus 3TOW MpoOJIEeMbl MCKIIIOYAIOT BCE «IUIIHHE» (DaKTOpPBI, HO IPH
TaKOM IO/IX0/I€ MOKET MPOUCXOIUTH MOTePsl BaKHBIX (pakTopoB. C APyroil CTOPOHBI, €CTh MPUMEPHI
WUTHOPUPOBAHUS dTOM MPOOJIEMBI, KOTJa, HAPUMEp, UCTOIB3YIOTCS Cpa3y HECKOJIBKO TOoKa3aTenei
JEHEHOT0 MOTOKA. 3J1€Ch Ba)KHO MTOHUMATh, YTO B PE3YJIbTATE MYJIbTUKOJUIMHEAPHOCTH MBI T€pPsiEM
BO3MOKHOCTb OLIEHUTh TOUYHOE BIIMSIHUE HA PE3yJbTATUBHBIA MOKA3aTeNlb KaXKJ0T0 U3 MapaMeTpoB B
OTEJIBbHOCTH, M, CIEIO0BAaTEIbHO, YXYIIIAeM BO3MOXXHOCTH HHTEpIPETAlMU  IOJIYYEHHBIX
pe3ynbraTtoB. OJTHAKO B LEJIOM KOMOMHAIMS KOPPETUPYIOLUIUX IMapaMeTpOB HE YXYIIIUT Pe3yJbTaT
nporHosa. I[loaromy, ecnu KakoH-TuOO TOKa3aTellb MOXET OKa3aTh YTOYHSIOIIEE ACHCTBHE Ha
UTOTOBBINA MPOTHO3, €70 CTOUT BKIIOYUTH. [Ipu 3TOM cTouT M3beraTh mokasaresieil, HarpoMoKJ1eHHE
KOTOPBIX YXYILIUT UHTEPIPETALNIO MOJICNIN, HO HE MPUBENET K YIYUIICHUIO TPOTHO3A.

Baxxnoli mpobiieMoit 1y1st aHaM3a SBISICTCS HETMHEHHAs: 3aBUCUMOCTD JIOXOTHOCTH OOJTUT A
oT ompexenstomux (akropoB. Hanpumep, pazMep KOMIIAHUW OTPHUIATEIHLHO BIUSET HA BEIHUUHY
crpena, HO, pa3yMeeTcsi, KOMIaHUs C aKTUBAaMH, U3MEPSIeMbIMU COTHAMHU MUJUIMOHOB pyOseil He
OyZeT 3aHMMaTh Ha PBIHKE C JTOXOAHOCTHIO B 10 ThICSY pa3 OoJbIIeH, 4eM KOMITaHUS C aKTHBaMH B
TPWLIHOH. {7151 perieHus 3Toi npoOaeMbl MOKHO MCIOJB30BaTh JIOTAPU(PMUUECKYIO HIKATY OLEHOK
napamerpoB. Emé oaumH cmoco6 O60pb0Obl ¢ mpobiemMamMu HETUHEWHBIX 3aBUCUMOCTEH —
UCIOJIb30BaHWE KYCOYHO-33JaHHBIX (YHKIMA ¢ TpPaHUYHBIMU 3HaYeHHUsMH. lcciemoBaHus
(mammpumep, [1], [4]) moka3pIBalOT, YTO 3aBHCUMOCTBH CIpella JOXOJHOCTH OT TE€X WM HHBIX
(haKkTOpOB MEHSETCS CO BPEMEHEM, OCOOCHHO B MOMEHTHI Pa3jIMYHBIX SKOHOMHUYECKHUX KPHU3HCOB.
[ToaTomy mH(poOpManMOHHas cUCTeMa JOJKHA JaBaTh BO3MOKHOCTH IOJb30BATENsIM CO BpEMEHEM
repecMaTpuBaTh MapaMeTpbl MOJIETU MPOTHO3UPOBaHHUS. [l perieHus: OMMCAHHBIX 3aJad MbI
pa3paboTanii MH(GOPMALMOHHYIO CHUCTEMY, MO3BOJISIONIYI0 Ha OCHOBE I€HETHYECKOIro alropurMma
OTIPEACTUTh BKIAJ OTACTHHBIX (DMHAHCOBBIX IMAPAMETPOB KOMIAHWHM B (OPMHUpPOBaHUE CIpeaa
JOXOJHOCTH.

[Iporuo3upoBanue copeaa OCHOBBIBAETCS Ha MCHOJb30BAaHUU TE€HETUYECKOrO aJIropuTMa,
UCIOJIb3YIOUIET0 B KadecTBe (PYHKIMU MPHUCIOCOOICHHOCTH OTKJIOHEHHE pe3yjbTaTa MpOorHo3a OT
(haKTUUYECKOM JOXOTHOCTH K TOTAIICHUIO0 OOJIUTaIllii HA MOMEHT pa3MEIIeHHs, a B KAUeCTBE I'CHOB —
MOKa3arear KOMITAHWU, OTpaxkaromue e€ (UHAHCOBOE MOJIOKEHHE U CHENMUPUKY AeATeIhHOCTH.
W3navanbHO AJ14 alropuTMa Mbl OTOOpaIM Takue MoKa3aTeu, Kak: pa3Mep KOMIIaHUU 1O BBIPYUKE (B
norapupmmuueckom Macirade); orHomenue ynctoit npudsu, EBIT, EBITDA, BeIpydKkH K YHCTOMY
JIONTY; OTHOUIEHHE BAJIOBBIX U OOOPOTHBIX aKTHBOB K YHCTOMY JIOJTY; OTHOIIEHHE MPOLIEHTHBIX
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00s13aTeNBLCTB K CyMMe Joyira. TakuM o0pa3oM, TEHOTHN KaKIOW XPOMOCOMBI BKJIIOYAl BOCEMb
TE€HOB, XapaKTEPU3YIOIINX Beca Pa3IMIHbIX (DMHAHCOBBIX MTOKa3aTeleH.

OpHMM W3 BOMPOCOB ONTHMHU3ALMU aNTOPUTMA SBJISETCS BHIOOP HAYalbHBIX 3HAUYCHUU H
TPaHMI] U3MEHEHUSI XPOMOCOM. Y CTAaHOBJICHHUE CIIUIIKOM IIMPOKHUX TPaHUIl HETAaTUBHO TOBJIMSIET HA
BpEMSI BBITIOJIHEHUS U TOYHOCTh PACU€TOB, B CIIMIIKOM y3KHE MOXET HE BOUTH ONTUMYM (DYHKIIHU.
N3HavanbHO yCTAaHOBJICHHBIC TPAHUIIBI 10 MUTOTAM IEPBBIX IKCIIEPUMEHTOB CYIIECTBEHHO CYKCHBI.
I'ensl mpeacraBieHbl OMHAPHOM cTpokol JumHONM 11 O6uT. Pasmep HauanbHON MOMyNSIUHM JOJDKEH
OBITH JTOCTATOYHO OOJBIIUM, YTOOBI OXBaThIBaTh BO3MOXKHOE (EHOTHUITHOE W TEHOTHITHOE
paszHooOpasue, onpeaenseMoe OOJBITUM YHUCIOM 33a/IaHHBIX TapaMeTpoB. B kauecTBe MeToaa BeIOOpa
pPOIMTENS MBI KCIOJB30BAIM MAHMHUKCHIO, MPH ATOM IPOBEIM JKCIEPUMEHTHI C Pa3TUIHBIMU
napaMeTrpamM TEPBOHAYAILHON TOMYNSALHMH, pa3Mepa OJIUTHI, BEPOSTHOCTh MYyTallMk U p.
DKCHEepUMEHTHI ¢ pa3zpaboTaHHON WH(DOPMAITMOHHOW CHUCTEMOW MPOBEIeHBI Ha 0a3e 326 BHITYCKOB
obmuraruit 31 poccuiickoro smuteHTa (Bce — OAO/TTAO) 3a 2011-2021 rr. OTCestHBI BBITYCKH, O
KOTOPBIM CIIpEJl OTPHUIIATENICH (KaK MPaBUIIO, BBUAY CICIH(PUUIESCKUX YCIOBHM IMOTAIICHUS).

[Ipu wHTEpmpeTanmuu pe3ynbTaTOB CIEAyeT HWMETh B BHAY, 4YTO CIpeA JTOXOJHOCTH
KOPIOPATHBHBIX U TOCYJAPCTBEHHBIN OOMUTAINN MPUHIUIUAIBHO HE SBISETCS JETESPMHUPOBAHHOMN
CHUCTEMOH, TIOITOMY H3-3a BBICOKOW HEOMPEACICHHOCTH CHCTEMAaTHUECKUX (PAaKTOPOB CHCTEMa MOKET
UMETh MHOXECTBO PEIICHUH, a BHENIHHE (DaKTOPHI JOJDKHBI UMETh CYIIIECTBEHHBINH BEC B MOJETHU
MPOTHO3A.

[To pe3ynbraraM 3KCIEPUMEHTOB MBI CACTAIH CISAYIONTNE HAOTIOACHHUS.

1. Beca ko3ddunneHToB moir/ducras NPUOBUTE W TPOIEHTHBIN/OOMUN TONT PETYISIPHO
CTPEMSTCS K HYIIO, YTO MOKA3bIBAET UX HE3HAYMMOCTh. MBI 3aMEHWIM TOCICIHUNA HAa CBOOOIHBIM
YJICH, OTPAKAIOIIWNA BIUSHUE BHEIIHUX (PAKTOPOB, U €0 BeC oka3zajics 3HadyuMbIM (0T 0,5% 1o 2%)
JUTSE TIOCIIEYIOTIUX 3aITyCKOB aJTOpPUTMA.

2. ANropuTM TIpH AOCTATOYHO BBICOKOM YHCJIE UTEPAIMi U pa3Mepe MOMYJISIUNA CXOIUTCS K
omuOKke B mpenenax 1%. DTo mpuemieMslid IS MpeIBapyuTEIbLHON OIICHKH JOXOJIHOCTH PE3yJIbTar,
OJTHAKO MJIs MPAKTUYECKOro MPUMEHEHHUs IliejecooOpa3Ha ero JainbHEiInas HacTpOoWKa, a TaKkKe
paboTa ¢ HAOOPOM HCXOJHBIX JAaHHBIX, HAPUMEP, YUET IOMOJHHUTEIBHBIX (DaKTOPOB, NCKIIIOUCHHE
BBIOPOCOB U JIp.

3. MBI mONMy4YuIM HECKOJBKO Ha0OpOB MapamMeTpoB, KOTOpPHIE 3aMETHO OTJIMYAIOTCSA TI0
OTJICTBHBIM KOMIIOHEHTaM, HO 00JanalT Onm3Koil cpeaHeit ommOkoi. OTyacTH 3TO OOBICHIETCS
«BJIOKEHHOCTBIO» ~ TIOKa3aTelield, IMOATOMY HWHTEpPHpETaluss WX BIUSHUS TI0 OTIACIBHOCTH
MPAKTUYECKH HEBO3MOXKHA.

4. B 11e110M poCT OTHOIIICHHMS JI0JITa K JICHS)KHBIM TTOTOKaM YBEJIMYUBAET CIIpE].

5. BnusiHue pazmMepa KOMIIaHUH YMEHbBINAET CIIPE.

6. Bnusane puHAHCOBOTO JIEBEPHUKA B OOJIBITMHCTBE SKCIIEPUMEHTOB MOJIOKUTEIHLHO BIIUSIET
Ha CIpe.

[TogBoast WTOT, MOXKHO CKa3aTh, YTO AQJTOPUTM IIOKa3bIBACT XOPOIINHE pPE3YyIbTaThl, H
MOJIYYEHHBIE C €r0 TOMOIMIBIO MapaMeTpbl MOTYT MPHUMEHEHBI ISl MPOTHO3HPOBAHUS CTOMMOCTH
0OJIMTallMOHHEBIX 3aiIMOB.
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XAPAKTEPUCTHUKA OCOBEHHOCTEM IEHOBOM IMOJUTUKHA PETHOHAJIBHOI'O
INPEAITPUHUMATEJIBCTBA

lNonuapoga E. B., x.3.H., nouent BIIU (punuan) Bonr[ TY
Koxymko A.A., maructpanT BIIU (dunuan) Boar[ TY

[udpoBas HSKOHOMHKA OTpa)kaeT TEPEXOJ OT TPEThEeH MPOMBIIUICHHOW PEBONIOIUN K
yeTBepToid. TpeThsi MpOMBILUIEHHAsT PEBONIIOLUS — 3TO HU(POBasi PEBONIOLNSA, U OHa OTHOCUTCS K
HU3MCHCHUAM, NPOU30MICAIINM B KOHIIC XX Beka ¢ nepexoaoM OT aHaJIOTOBBIX OSJICKTPOHHBIX M
MEXaHUYECKUX YCTPOMCTB K LHUPPOBBIM TeXHONOTUsM. OCHOBHBIE OCOOEHHOCTH IU(POBOI
3KOHOMMUKMU:

- DKOHOMHUYECKasl IeATEeIbHOCTh COCPEA0TaunBaeTCs Ha miargopmax «uudpoBoii» SKOHOMUKH;

- HepCOHI/I(bI/II_[I/IpOBaHHBIC CCPBUCHBIC MOJICIIN;

- HETIOCPEJCTBEHHOE B3aMMOJICHCTBHE MMPOU3BOAUTENICH U MTOTPEOUTENEH;

- pacrpocTpaHeHUEe Y3KOHOMUKH COBMECTHOIO MOJIb30BaHUS;

- 3HaYUTeNbHAs POJIb BKJIaJa HMHIUBHUIyaJIbHBIX YYACTHUKOB;

- I00aNBHBIN XapakKTep.

WuTepHeTn3anus yCKopuiia mpoLecchl MPOU3BOJACTBA U cObITa MPOAYKIINH, €€ IPOIBHKEHUS Ha
MCCTHBIX U MUPOBBIX PBIHKAx. 9JICKTpOHHO-I_II/I(1)pOBBIC TCXHOJIOTUH YCTPAaHAKOT HCOMMPCACICHHOCTD
JUISL ITPOKOB MPOJIOBOJILCTBEHHOTO PHIHKA, CHUKAIOT U3JIEP’KKH U LIEHBI HA TOBAPBHI.

B uudpoBoit sxoHOMHKe paboTa C MOKymareieM WHIUBUAYATU3UPYETCs, MPaKTHUKYIOTCS
BOBJICHCHHOCTb B €TI0 3aJa4u. Pacrer HOEHHOCTHh KIIMEHTCKOI'O OIIbITA. ]_[I/Iq)pOBBIe TEXHOJIOTNH
CO3JIal0T MPO3PAauYHOCTh, JTOCTYIMHYIO JJIsi BCEX YYACTHHUKOB pbIHKAa MHGOpPMALMIO O LI€HAX, HOBBIE
MOACIIN HOTpCGHTGHBCKOFO MOBCACHHA Ha OCHOBC NOCTYIIA K MOGI/I.HBHBIM CCTAM U NaHHBIM. B otBer
KOMITaHUU aJalTUPYIOT METONbl pa3paboTKW, MapKEeTHHTa W TIOCTAaBKH, BBIHYXKICHBI CO3/1aBaTh
HOBBIC IPOAYKTBI U Yyciayru. IIockonbKy Tenepp KIMEHTbI MOTYT CPAaBHUBATh LICHBI C OHJIANH-
SKBHUBAJIEHTAMU, TPAAUIIMOHHBIE reorpaduyeckre MOHOMOIUHU OOJbIle HE MOTYT Mpeajararh IeHsbl,
HC COOTBCTCTBYIOIIMUEC 3TUM PLIHKAM.

OCHOBHOM  1IE€TBI0  PErMOHANIBHOTO  PETYIUPOBAaHUS  MPEANPUHUMATENBCTBA  SIBISIETCA
MOBBIIICHUC YPOBHA COOUAJIBHO-3KOHOMHUYCCKOI'O0 pPA3BUTHUA PCruoHa. I[JISI €€ JOCTHUXKCHUA
HE00XOIUMO PEIIUTh CIEAYIONIUe 3a0a4u:

— OHOpCACIUTb AKTYAJIbHBIC, TMPHOPHUTCTHBLIC [JId HOAHHOTO PETrHOHA MOCJIMW Pa3BUTUA
OpCaAIpUHUMATCIIECTBA, UCXOAA U3 €0 CONUAJIbHO-O9KOHOMUYCCKOT'O ITOJIOKCHUA Ha I[aHHBIﬁ 11(5]0)5(0)1 8

— o0ecreuynTh MOJHOE U pPAlMOHAJIbHOE HCIOIb30BaHUE MPOMBIIUIEHHOTO M PECYPCHOTO
MOTEHLIMajia peruoHa JJisl JOCTUKEHUS TOCTAaBICHHOH 1IN ;

— CO3JaTh HAWJIYUYIINC BHCIIHUC YCJIOBUSA IJIA HpeI[HpHHHMaTCHBCKOﬁ ACATCIIbBHOCTHU C YUCTOM
IIPUOPUTETHBIX LIEJIEH €r0 Pa3BUTHS U BO3MOKHOCTEN JAHHOIO PErOHa;

— pa3paboTarh MporpaMMy pa3BUTHUS NMPEANPUHIUMATEIHCTBA PETHOHA C YUETOM €€ aKTyalbHBIX
MOTpeOHOCTEH, BO3MOXKHOCTEH W  PEKOMEHIAMM 1O  YAYYIICHUIO BHEIIHUX  YCIOBUM
MPEAITPUHUMATEIIBCKOMN AEITENbHOCTH;

— peanu30Barh MPeIIoKEHHYIO IPOrpaMMy Pa3BUTHS MPEANIPUHUMATEIBCTBA PETHOHA.

PervonanbpHble BIAcTH JODKHBI OCO3Harhb 3HAYEHHE W POJIb  MPEIIPUHUMATENHCKOM
ACATCIIbBHOCTH B COLOMUAJIbBHO-3KOHOMHWYCCKOM pPa3BUTUHU PCETHOHA. Ouu JOJ’KHBI 3HATb, 4YTO
UTHOPUpPOBaHUE MOTPEeOHOCTEN MpeANnpUHUMATENbCTBA BEAECT K ero OercTBy M3 pernoHa. Bracte
JOJIXKHa GBITB HC HaICMOTPIINKOM, a IMOJTHOIPAaBHBIM YHYaCTHUKOM 3KOHOMHWYCCKOTO IMpouccca.
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Ha cerogssimiamii neHb oueHka >(QQEeKTHUBHOCTH NPEeNNpUHUMATEIBCKOW JEesTEIbHOCTH B
pEruoHe CBOJAUTCS K pacueTy TOJIbKO (PMHAHCOBBIX MokKa3zarenei. [Ipu 3Tom (rHaHCOBBIE Pe3yNbTaThl
MOTYT OBITh MOJTyYEHBI TOJIBKO B PE3Y/bTaTe ONTUMHU3AIMN BHYTPEHHHX IPOLIECCOB, YIOBIECTBOPCHUS
noTpeOHocTel oOmecTBa, 3((MEKTUBHOTO WCIHOIB30BAHHUS HAa MNPEANPUITHSIX CYIIECTBYIOIIETO
YeJI0BEYECKOro, MH(HOPMAIIMOHHOTO U OPraHU3allMOHHOTO KamuTajga. B CBS3M € 3TUM aKTyalbHbBIM
SBIISICTCSL  BOMPOC pa3pabOTKH CHCTEMBbl TOKaszareiaeil 3(PQGEeKTUBHOCTH, OXBATHIBAIOIIUMA BCE
OCHOBHBIE aCTIEKThI PA3BUTHS MPEANPHHUMATEIHCKOHN 1eSATETFHOCTH Ha PETHOHAIBHOM YPOBHE.

B coBpeMeHHBIX yCIOBHUSX COaJaHCHPOBAaHHOCTh M CTpaTreruyeckas HampaBlIE€HHOCTb
mokaszaresliedl  MMeeT  NEepBOOYEpPEJHOE  3HAYeHHWE  JUIsi  TOBBILEHHS  3(PPEKTUBHOCTH
MpePUHUMATENIBCKOM 1A TENbHOCTH.

ITpu sTOM CcOamaHCUPOBAHHOCTH CHUCTEMbI NOKAa3aTeliell COCTOUT B CIEAYIOIEM: B CHUCTEMY
BXOAST TIOKa3aTeNM, XapaKTEepHU3YIOIME BCE aCHEKThl MPEANPUHUMATEIBCKON JesTebHOCTH
(mokazarenu >((HEKTUBHOCTH KaK MaTepUANTbHBIX, TaK W HEMATEPHAIILHBIX aKTUBOB); B CHCTEMY
BXOJSAT IIOKa3aTelH, XapaKTepU3ylolllhue TPH MOMEHTa BO BpPEMEHH: MpEIbIIyliee COCTOSHUE
pa3BHUTHS NPEANPUHUMATETILCKON  JIeSTeNbHOCTH, HaCTosIIIEe COCTOSIHUE  pa3BUTHUSA
MPEeNPUHUMATENIBCKON  IeSTENIbHOCTH, Oyayllee COCTOSHHUE PAa3BUTHUS TMPEANPUHUMATEIHCKON
NESITENbHOCTH; CHCTEMa COJAEPKUT KaK MTOTOBBIE ITOKA3aTeIH, XapaKTEepU3YIOIIUE IOCTUTHYTHIE
pe3yibTaThl, TaK U MOKa3aTeNu, XapakTepU3yIolre OCHOBHbIE (DaKTOPbI, 00YCIIOBUBIINE TOCTUKEHNE
pesynbraroB. Ilpu anammze 3((HeKTUBHOCTH MPEANPUHUMATENBCKOW IEATEIbHOCTH BaXXHO HMETh
npeJcTaBlIeHne 0 pakTopax, CHOCOOHBIX Ha HEE OKa3aTh BIIMSHHE.

DTO0 TakWe BHEIMIHUE (PAKTOPBI, KaK JKOHOMHYECKAs IMOJIUTUKA, PHIHOYHAS KOHBIOHKTYPA,
HAy4YHO-TEXHUYECKUH Mporpecc, COIMalIbHO-2KOHOMUYECKUE YCIIOBUS, SKOHOMHUKO-Teorpaduieckue

¢dakToppl; a TakkKe BHYTPEHHHE (AKTOpPbl — CTPYKTypa OOBEKTOB MpeIpUHUMATEIbCTBA,
TEXHOJIOTHH, TPOU3BOACTBO, MAPKETHHI, COBIT, ()MHAHCHI, NMEPCOHAJ, KOPIOPAaTHBHAs KYIbTypa U
pod.

Hapsiny co crparermdeckoll HampaBJICHHOCTBIO M COaTaHCHPOBAHHOCTHIO IEIeCO00pa3HO
BBIJICJIUTH CIEAYIONIHE TpeOOBaHUA K CUCTeME Moka3zaresell 3(pGEeKTUBHOCTH TPEANPHHUMATEIbCKOM
JEATENbHOCTH: KOMIUIEKCHOCTbD, XapaKTEePHU3YIOUIYI0 MTOKa3aTelH, YUUTHIBAIONINE BCE CTOPOHBI M BCE
COOTBETCTBYIOIINE CYOBEKTHI NMPEANPUHUMATEILCTBA B MX B3aUMOCBSI3H; CBA3b CO CTPATErHYECKUMHU
HEeNSIMH; YHU(PHUIHPOBAHHOCTh; THOKOCTh U TIPOCTOTA.

Knaccrndecku cOanaHcupoBaHHAs CUCTEMa MOKa3aTesie UCTIONb3yeT U3MepsieMble MoKa3aTely,
M0 KpaitHEel Mepe, B CIECAYIONX HAPaBICHUIX:

a) huHaHCcoOBOE, paccmarpuBaroniee 3PPEKTUBHOCTh ACATEIBHOCTH OpPraHU3alMH C TOYKU
3pEHUS OTJa49M Ha BIOKCHHBIN KaIUTa;

0) OlLIeHKa MOJIE3HOCTH TOBAPOB M YCIYT C TOYKH 3PEHUSI KOHEUHBIX TOTPEOUTENCH;

B) BHYTPCHHsIS omneparmonHas 3(()EeKTUBHOCTD, olleHuBaromas 3GPeKTHBHOCTh OpraHU3aINI
OM3HEC-TIPOIIECCOB (XO35HCTBEHHBIX OIMEPAIIHiA);

') MHHOBAIlMM U OO0y4YeHHE, T.€. CIIOCOOHOCTh OPTraHW3allMi K BOCIPHITHIO HOBBIX HACH, ee
rMOKOCTh, OPUEHTAIMS Ha MTOCTOSIHHbIE YITYUIICHHS.

OTH TOKa3aTeNy YeThIpeX HANpaBICHUH CHCTEMbI COAIaHCHPOBAHHBIX ITOKa3aTelel CBS3aHBI
MEXIy co00il. B OCHOBE IeOYKM MX B3aWMOICWUCTBHUS JICKUT MPUUYUHHO-CIICACTBEHHAs CBS3b,
XapaKTepU3YIOIIasi pa3In4yHbIe CYIICCTBEHHBIC JUIS ACATEIHOCTH OPraHU3aIMN ACHEKTHI M yCIOBHS
nesTenbHOCTH. OIHAKO MPH MMOCTPOCHUU CHCTEMBI MOKa3areseil peruoHa BO3HUKAIOT MHBIE 33134,
MO3TOMY Ui Hee TpeOyeTcss M3MEHUTh COCTaB IIOKa3aresiedl, BXOOIIIMX B  CHCTEMY
cOaaHCUpOBaHHBIX TOKazaTeneil. B cucremy cOanaHcMpoBaHHBIX IMOKazarenei 3(QeKTuBHOCTH
OpPEANPUHIMATEIBCKOH  JESITENbHOCTH  PEeTHOHa  NpeularaeTcs  BKIIOYHTh  CIEAYIOIIUE
nokasarenu: (MHAHCOBast JIEATENIbHOCTb, OpraHu3anus (yHKIMOHMPOBAHUS, COIHMalbHas cdepa,
MHHOBALIUH U TEXHOJIOTHUH.

OcobeHHocTH 11eHOOOpa30BaHUsI HOBOW SKOHOMHUKHM 3aKJIIOYAeTCs B TOM, YTO HEOOXOAWMO
MOMEHTAJIFHO PEarnpoBaTh Ha M3MEHEHHUE II€H, B 3aBUCHMOCTH OT PHIHOYHBIX ycnoBHid. OCHOBHOE
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OTIIMYUC OT TPAAUIIMOHHOI'O — BO3MOXHOCTBH IMPOU3BOAUTCIIA aApPCCOBATH MPCAJIOKCHUC KOHCUHOMY
IMMOKYIaTEJIro 110 CIICUaIbHBIM HE€HAaM U TMHAMHWYHO MCHATH X B 3aBUCUMOCTH OT CIIpoOcCa.
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PA3SBUTHUE UMIIOPTO3AMEIIEHUA B POCCUU

Cyneiimanona JI. B., cryaent BIIU (dpunman) Bonr[' TY
Mensenesa JI.H. n.3.1., npodeccop BIIU (bunuan) Boarl TY

B Hacrosiee BpeMs B YCIOBUSIX HBIHEIIHETO CAaHKIIMOHHOTO JABJICHUS MMIIOPTO3aMEIICHUE
NPEBPATUIIOCH, TOXaNyl, B KIIOYEBOH (akTop, rapaHTUPYIOUIMHA NalbHEHIIee pa3BUTHE Halei
CTpPaHBI.

OpnHako 3aMeniaTh UMIIOPT HAYAIH JaJIeKO He cerojHs. Bcepbe3 00 3TOM 3aaymanuch eie B
2014 rony, xorma Ha Poccuro oOpymmiace mepBas BOJIHA CaHKIHMK. BBelneHHBIE OrpaHWYEHUs, a
Tak’kK€ OTBETHOE MPOJOBOIBCTBEHHOE AMOAPro MPHBEIU K POCTY HWHOISAIUHN, HCUYEC3HOBEHUIO
HEKOTOPBIX TOBAapOB C NPHJIABKOB OTEYECTBEHHBIX MAra3MHOB. be3 MHOCTPAaHHBIX KOMIUIEKTYIOIINX
MOJT YTPO30¥ OKa3aIrch 0OOPOHHAS U YHEPTETUYECKAsI IPOMBIIUICHHOCTb.

[IpaBuTenscTBO P® B 1€1sX BOCCTAaHOBJIEHHUSI TEMIIOB 3KOHOMHYECKOIO pOCTa B CTpPaHE B
OTBET Ha TJIO0AlIbHBIE BBI30BBI ONEPATUBHO PA3BEPHYIO MACIITAOHYI0 KOMILJIEKCHYIO MpPOTpamMmy
YCKOPEHHOTO UMIIOPTO3AMEILEHUS U MOJAEPKKH OTPaCIIEH.

NMeHHO B yCNOBHSIX JOMHHHMPOBAHHS HETATUBHBIX BHEIIHMX W BHYTPEHHUX (PAKTOPOB IO
CTENEHU BO3JCHCTBUA Ha SKOHOMUKY P® poisib rocymapcTsa B ONEpaTUBHOM 3aIlyCKE CTPATETHUH
UMITOPTO3aMEIICHUST HOCUT KPUTUYHBIA XapakTep U SBISETCS TapaHTOM KOHKYPEHTOCIIOCOOHOCTH,
pocta U 0€30MacHOCTH, JOJITOCPOYHOIO TEXHOJOTHYECKOIO CYBEPEHHUTETa, OCOOCHHO B 0OOPOHHOM
otpaciu [5].

CornacHo MmjiaHy UMIIOPTO3aMeUIeHUs], CyliecTByeT (uHaHcoBasi nmporpamma. OHa paboraeT
Mo MeToy (PMHAHCOBBIX I'PpaHTOB. Ha moaaep Ky mporpaMmsbl paBUTENbCTBOM P®D ObLIO BBIIEICHO
HECKOJIbKO COTeH MWJLTHapJoB pyoOueil. CpencTBa npeaocTapisioTcs B popMaTe cyOCUIMPOBAHUS U
copuHaHCHpOBaHMS, a elle MpedepeHITNH, U 3TO TOMUMO TPAHTOB, YIIOMSHYTHIX BhIie. [Iporpamma

60



obuta npunsTa eme B 2014 roxy. B paMkax miaHa Takxke 0003HauMIM cepbl UMIIOPTO3aMEIICHHS,
Ha KOTOpBbIE pacrpocTpaHseTcs: prUHaHCOBas MOIIEPHKKA.

K cepam nmmopTozamenieHus OTHOCSTCS:

- IPOMBIIIJIEHHOE CTAHKOCTPOECHHUE;

- 3JIEKTPOHHAs MPOMBIIIJIECHHOCTD;

- JIerKasi, MEIUIIMHCKasl, XMMUYECKasl U MHILEBas MPOMBIIIJICHHOCTb;

- TSDKEJIO€ MAIlIMHOCTPOCHUE;

- (hapmarieBTHYECKAs OTPacCiib;

- CEIILCKOE XO3SIMCTBO;

- UHQOPMAIIOHHBIE TEXHOJIOTHH.

JIJist yCTIenmHOro UMITOPTO3aMEIICHISI HEOOXOAUMO YIyUIIUTh:

- HOpMaTHBHO-3aKOHOJAATEIbHYI0 0a3y, MOJIEPHU3UPOBATH HH(PACTPYKTYpY, MPOIOIKUTH
pa3BUTHE KIIACTEPOB, OTKPBHITUE HOBBIX TEXHOIMAPKOB, TPAHCIIOPTHO-JIOTUCTUYECKUX KOMILIEKCOB
033 [4].

B unciio ocHOBHBIX MpoOIIEM pa3BUTHS HMIIOPTO3aMEIICHHUSI MOYKHO OTHECTH:

- 3aBUCUMOCTb OT MHOCTPAHHBIX TEXHOJIOTUH U IIEHBI Ha HUX;

- MEJJICHHBIE TEMITbI B MIPOIBIKEHUE POCCUIICKUX TOBAPOB 3a PYOEiK;

- TpyaHbIid qoctyn cyobekToB MCII k Mepam rocy1apcTBEHHON MOJICPKKH;

- TPYAHOCTU KPEJIUTOBAHHUS B IPOU3BOJICTBE U SKCIIOPTE;

- OTCYTCTBHE JOCTaTOYHOTO ONBITA POCCUUCKUX KOMIIAaHWKW B cdepe BHEITHEH
SKOHOMHYECKOU IeATETHbHOCTH Y OONbINEH YacTH MPEINPHUATHIA B OTPACTH MAITHHOCTPOCHUS;

- c1aboCTh B CTUMYJIUPOBAHUHU NPEANPUATHI, pabOTAIOMIMX B HAYYHBIX M MWHHOBAILIMOHHBIX
cdepax;

- MAaCCUBHOCTH B paboTe co crpanamu Asuu, Adpuku u Jlatuackoir AmMepuku [1].

HecMmotpst Ha TO, YTO MHOTHE CIEIUATHUCTHI TOBOPAT 00 MCKIIOYUTENBHBIX MPEHMYIIECTBAX
POCCHUHCKOTO HMMIIOPTO3aMEIICHUSI, TMOJTHOCTBIO 3aMEHUTh HMIOPT MNPAKTHUYECKH HEBO3MOXKHO.
MmopT CTUMYyIUpPYET KayecTBO MPOAYKIMH, a TaKKe CIOCOOCTBYET MNPaBUIBHOMY Pa3BUTHIO
SKOHOMHUKH, B TOM UYHCJIE HA BHYTPEHHEM pbIHKE. OKCIEPThl CUMUTAIOT, YTO B YCIOBHSIX
uMIopro3amenieHus Poccuss MOXET CTONKHYThCS €  pa3iMuHbIMM  HioaHcamu. [lmrockr
HMMITIOPTO3aMEIICHUS: CHUYKEHUE 3aBUCUMOCTH OT TOBAPOB U3 JPYTUX CTPaH, BOBMOKHOCTh OTKPBITUS
HOBBIX MPEIIPUITUN, Pa3BUTHE HOBBIX TEXHOJOTHM, BO3MOXHOCTU AJi OyAYIIEro SKCropTa HOBOM
MPOYKIINH, MTOSBICHHE HOBBIX pa0OYUX MECT.

OpHako TakKe JAJsl pbIHKAa BO3MOXHBI U «MHUHYCBI», B TOM 4YHCJI€ HEOUYEBHHBIC: BHICOKHE
3aTparbl HAa Pa3BUTUE HOBBIX OTpaciedl W MpeAnpUsTHIl, MOBBIILICHUE IIEH HAa TOBApbl, CHI>KCHHE
KauecTBa MPOAYKIUH, CHUKEHHE KOHKYPEHIMH Ha PbIHKE, YCHJIEHHE BIIMSHUS TOCYJapCTBEHHOMN
IIOJIUTHUKH [2].

Nmnoprozamemenre B Poccun B 2022 rogy Haxoautcs B npenenax 30%. DTo 3Ha4uT, 4TO
BCE TOBAphl, MPOAYKTHI, a TAKXE YCIyTd, MPOU3BOJUMBIE B CTpaHe, cocTaBisioT Bcero 30%,
OCTaJIbHOE TIPUXOAUTCS 3aKymnarh 3a pyoexkom. B mawame mapra 2022 roma, MHOTHE MHPOBBIC
OpeHbl CTaTN MOKUAATh POCCHICKUI PRIHOK. OCBOOOIUBIITNECS HUIIM HA0 3alOTHATL. Y YUTHIBAS,
YTO OOJIBIIYIO YacTh CBOEH MPOIYKIIMH 3anaJHble (UPMbI TPOU3BOIMINA HA OTE€YECTBEHHBIX 3aBOJAX,
00IbI1I0# TPOOIEMBI HE OY/IET.

[Tocne Takux COOBITUN TPEIIPUHUMATENH 3arOBOPWJIM O TOM, YTO MPEACTABUTEISIM
JIOKAJIBHBIX OPEHIOB OTKPBIBAOTCSI HOBBIE BOBMOXXHOCTHU U3-32 OCBOOOIMBIIUXCSI HHUIIL.

B rocynapcTse cTOUT 3aada ciesiaTh UMIIOPTO3aMENIEHUE OCHOBOM pOCCUHCKON YIKOHOMHUKH.
MeHHO MOATOMY MHOTHE OTEYEeCTBEHHBIE OpEeH/bl HaualW aKTHUBHYIO TMOJTOTOBKY K paboTre Ha
CIIy4ail MOJIHOTO 3alpeTa Ha BBO3 TOBApoB U3 EBpombl. [0 0T€4eCTBEHHON MPOIYKIIMU HA PHIHKE
OJDKHA cocTaBUTE Ooitee 70%.

K navany tekymero 2022 roma 3(Q¢GeKTHBHO HATKEHO IPOM3BOJCTBO OTEUECTBEHHBIX
MIPOJYKTOB, YTO TIO3BOJIAJIO CTPAHE MPAKTUIECKH MOTHOCTHIO 00ECTIEYNTh HACETICHHE MSICOM, PHIOOH,
36pHOM U JPYT'MM IpOJIOBOJbCTBHEM. Ho mMoka He Bce 3amajHble TOBapbl yJIAeTcsl 3aMEHUTh
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JOCTOMHBIMU aHaJIOraMy. BUHOM TOMY HEIOCTATOYHBIN YPOBEHb Pa3BUTHUS IPOMBILIJICHHOCTH. Y HAC
€CTh POOJIEMBI C UMITIOPTO3aMElIeHHEM B cpepe HUPPOBBIX MPOTYKTOB — YPOBEHb 3aBUCUMOCTH OT
umnopra 3xech Oomee 90%. WM ecam Ha ymeamui HMHOCTPAHHBIM COPT eme HaxoaaTcs
OTEYECTBEHHBIE aHAJIOTH, TO C KOMIIBIOTEPAMHU BCE FOPa3/io CIOKHEE.

B kauectBe mnommepxkku IT-perHka ¢ 2016 roma Munmudpoit Poccum co3man u
Benercs Peectp poccHiiCKUX MPOTPaMMHBIX TTPOAYKTOB. Pa3paboTymku, 3aperucTpupoBaBIIie CBOU
npoaykt B Peectpe, ocBoGoxaensl ot ymiatel 20% HJAC, a koMmaHusM TIpH TOKYIIKe
oreyectBeHHoro 10 rocynapctso komneHcupyet 50% puHaHCOBBIX 3aTpar.

Y cKkopeHHBIMH TeMIaMu uMnopro3amenieHue B 2022 roxy 0yaeT NpoXoauTh B:

- TSDKEJIOM MaIlIMHOCTPOEHUU;

- DJIEKTPOHHOM HPOMBIIUIEHHOCTH (IIPOU3BOJACTBO  OTEUECTBEHHOTO IPOrPAMMHOIO

o0ecIeUYeHHs U «KeJIe3a»);

- CTaHKOCTPOEHUH, CAMOJIETOCTPOCHUH;

- TEKCTUJIbHOM, METUIIMHCKOW MPOMBIIIIIEHHOCTH.

B nepeuncnennsix oTpacisax 1o umnopta coctasisger otT 60 1o 90%.

Ceituac MuHHCTEpCTBOM ITU(GPOBOTO PA3BUTHSA COBMECTHO ¢ MUHIPOMTOProM pazpaboTaH
HOBBIN CEPBUC — OUPIKA UMITOPTO3AMEIICHHUS.

bupxxa wuMnopro3zamenieHus MNOMOTaeT MNPEANPUHUMATEISIM HaWTH JOCTOWHBIM aHaJIor
CaHKIIMOHHBIM TOBapaMu, MpU3BaHA OOJETYUTHh OW3HECY KU3HBb MOJ CAHKIHUSIMH. DTO DJICKTPOHHAS
TOpProBas IUIOIIAJKA, C MOMOULIbIO KOTOPOW POCCHUHCKHE IPOU3BOJUTENN M 3aKa3YMKU MOTYT
B3aMMOJICHICTBOBATh APYT C IPYroM HampsMylo, 0e3 JHUIIHUX OIOpOoKpaTHdecKux mporeayp. Tax
mo00M  3aKa3uyumK  OBICTPO HAWAET WMIOPTHBIA TOBAap, IIOCTABKH KOTOPOTO BPEMEHHO
MIPUOCTAHOBJICHBl WM TPOU3BOAMUTENH KOTOPOTO MOKUHYNI PBIHOK P®, a Takke OTeueCTBEHHBIH
TOBap, MOJHOCTHIO 3aMENIAOIINI UMITOPTHBIH.

Taxxe ObLTH pa3paboTaHBl HOBBIE 3aKOHOMPOEKTHI, HAMIPABJICHHBIE HA JOCTH)KCHUE TTIAaBHBIX
TEKyIIUX LeJed SKOHOMUKM — YBEIIMYEHHE M YKPEIUICHHE HMMIOPTO3aMEIECHUs, 3allylleHa
rOCHOJJIepKKa MpeanpuHuMarened B ycioBusax caHkiud 2022 roga, rae IIpaButensctBo PO
pa3zpaboTario  JOTMOJHHUTENBHBIE  MEPBl  TOCYJApCTBEHHOW  TMOMJIEPKKH  OTEUYECTBEHHBIX
MpearpuHUMaTeseil: TbroTHbIE KPEAUTHl U KPEAUTHBIE KaHUKYNBI (B YaCTHOCTH AJii paOOTHUKOB
CEJIbCKOIO X035IICTBa), 0OTMEHA IUIAHOBBIX HAJIOIOBBIX MTpoBepok A npeacrasureneii MCII, ormena
komuccuu 3a mpueM oratel yepe3 CBII (cuctemy OBICTPBIX TUTATEXKEH), YCTAHOBJICHUE JIMMUTA
KOMMCCHH 32 SKBaiipuHr [3].

OxugaeMplMM  pe3yJbTaTaMd HMMIOpTo3aMenieHuss B Poccum JOMKHBI CTaTh: pa3BUTHE
UH(PACTPYKTYpBI, KOTOpas MO3BOJIIA OBl MPOAYKTUBHO pabOTaTh Pa3TUYHBIM HHHOBAIMOHHBIM
MPOU3BOJICTBAM; (OPMUPOBAaHME U JOCTHIKEHHE KAueCTBEHHON CHCTEMbI, HAalpaBICHHONM Ha
MOAJEPXKKY CIIPOCa; CO3/IaHWE HOBBIX KBATH(PUIIMPOBAHHBIX pabOYMX MECT; YIy4dIlICHUE
3¢ (HEeKTUBHOCTH Ha MTPOU3BOJCTBAX JJISl JOCTUKEHHS XOPOIINX KOHKYPEHTHBIX KaueCTB Ha MUPOBOM
pBIHKE; 3aBeplIeHre pa3paboTKU TEXPETJaMEeHTOB WM HAICTaHAApPTOB IS yCTPaHEHHS Mperpaa B
TOproBoi cdepe wuMmnoprozamenieHuss B Poccuu; yBenuueHHWEe KOJIMYECTBA 3amaTeHTOBAHHBIX
TEXHOJIOTUH, pa3pabOTaHHBIX C MPUMEHEHHUEM MHPOBBIX CTAHIAPTOB M YCIICITHO BHEIPECHHBIX B
MPAKTUYECKYIO AEATENbHOCTH [4].

W3 BbllEe MEpEeUnCIEHHOIO BUHO, YTO POCCUIICKOE NMPOU3BOACTBO MOCTENEHHO BBIXOJAUT Ha
HOBBII YPOBEHb Pa3BUTHS — UMIIOPTO3aMELICHUE.

Cnucok uCnoib30BaHHbIX UCTOYHUKOB:
1. Ananmutndeckass komnanus VVS — akkpeauToBanHblii naptHep POIl mo ucciemoBanusam
3apyOeXHBIX pBIHKOB [DnexTponHslii pecypc]. URL: https://vvs-info.ru/anti-crisis/

2. NuBectunmonsslit-uado pecype. [Dnexrponnsiit pecypc]. URL: https://invest-mate.com
3. Karanor ¢gpanmmus. [Dnextponnsiii pecypc]. URL: https://f.partnerkin.com
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656.

MOAEJHUPOBAHHUE NBMEHYNBOCTH S9dKOHOMUYECKHUX ITPOLHECCOB C
HCIOJb30BAHUEM HHCTPYMEHTAPHUSA CILJIAHAH-
AINITPOKCUMALIMNBPEMEHHBIX PA10B

Poraues A.®., mpodeccop, Bonrorpanckuit 'AY, Boarorpanckuii I'TY, Boarorpan
CumonoB A.b., nonient, Bonrorpaackuii ['TY, Boarorpan
PoixoBa O.A., acnupant, Bonrorpanckuii ['TY, Boarorpazn

BONBIIMHCTBO COLMAIBHO-D)KOHOMHYECKUX IIPOLECCOB XapaKTEPU3YeTCs LHUKINYHOCTBIO,
XapaKTePU3YIOIIEHCs HATO0KEHUEM MEPUONYECKUX U allepHOJMUECKUX KOJeOaTEIbHBIX KOMIIOHEHT
paznuuHoil mpuponbl [4]. Ilpu 3TOM MOAETMpPOBAaHWE TAaKWUX MPOIECCOB MPEACTABISAET COOO
CIIO)KHYI0O  HAy4yHO-METOJMYECKYIO0  3a7ady, CBS3aHHYIO C HEJNOCTaTOYHOM [UIMHOM W
3alIyMJIEHHOCTBIO UCXO/IHBIX BpEMEHHBIX psAnoB (BP) anannsupyemsix naHHbIX [9].

JloctarouHo 3((PEKTUBHBIM MHCTPYMEHTapueM JJs pEUIeHUs TakKuX 3ajad  sBIsAeTCs
HCI0JIb30BAaHNE MAaTEMATHUECKOTO M KOMIIBIOTEPHOTO MHCTPYMEHTAPHS CIUIAH-aIPOKCUMAIUH JUIs
MOJICJIMPOBAHUS U3MEHUMBOCTH SKOHOMUYECKUX MTPOLIECCOB, TPEOYIOIUX BBISABIECHUS, 10 00pa3HOMY
BbIpakeHu1o npodeccopa B. Kapaama [4] «...cereBoro narrepHa NpuYUHHO-CIEICTBEHHBIX CBA3EH».

OCHOBBI TEOpPHUH CIUIAWH-aNMpoKcUMany Obuth onyoaukoBansl B 1949 1. U.J1. 1IénGeprom,
KOTOPBIH OTMEYal, 4TO «IPUOIMKEHHs, TIPUMEHSIEMBIE B CTPAXOBOM JIeJIe, TAK)KE BKIIIOYAIOT B ce0s
TIOHSTHS, TECHO CBSI3BIBAIOIINE UX CO CIutaitHamu». B 1976 r. B moHorpaduu . Ilyapse [8] mokazana
BO3MOXKHOCTh ~ MOJICJIMPOBAaHUSI ~ MPOOJIEMBl ~ 3KOHOMHUYECKHX  CTPYKTYPHBIX  CKAauKOB  C
HCIOJIb30BAHNEM MaTEMATHYECKOTO alniapara CIIJIaiiHOB.

B nauane 2000-x Teopusi «HOBOM SKOHOMETPHKH», KaK pPa3BUTHE HCCIIEIOBaHUI HaydHOU
mkoiel mipodeccopa M.I'. BUHTH3EHKO, ONMUCHIBAIOIMICH TWHAMHUKY COIHUATBHO-2KOHOMHYECKUX
IPOIIECCOB, MYOJIMKYETCs B CTaThsX, AUCCepTalMsx W MoHorpaduu [3]. M paspabarbiBaroTcs
Hay4YHbIE OCHOBBI 3KOHOMHYECKOW IMKIOMATHKH KaK CAMOCTOATEIBHOW BETBH JKOHOMMYECKOHN
Hayku. CrulaiiHbl, COBMECTHO C IIPEJICTaBICHMSIMHM JUHAMHKM 3KOHOMHYECKHMX IIPOLECCOB Ha
($a30BBIX IUIOCKOCTSAX, COCTABJISAIOT OCHOBY HOBOIO 3KOHOMHMKO-MAaTeMaTHMYECKOro ammapara
SKOHOMUYECKON HAYKHU.

PaccMmoTpum nmonpoOHee moyueHre napameTpoB CIlaiiHa.

[Ipu onpeneneHnn MaTeMaTHYECKOIO CIUIaliHa OTPE30K [a, b] aenurTces Ha 4acTH TOYKaMu

KpOMe TOro, 3aar0TCsA COOTBETCTBYIOINNEC OPANHATHI:
Y: Yor Y1y + + 4 YN )

Nmercs Gynkuus Sa (V; X), KOTOpyto MblI OyzeM o003HauaTh Sa(X), HenpepbIBHas Ha [a, b]
BMECTE CO CBOMMH NEPBOH M BTOPOI MPOM3BOAHBIMH, COBIAAIOIIAS ¢ KYOMYECKUM ITOJMHOMOM Ha
KaX/I0M OTpPe3Ke U YJOBJIETBOPSIONIAS YCIOBUAM

SA(Y; x!})=y.f (j=0: 11"‘IN) (3)
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Uro06sl ompenenuTh BenuduHbl Mo, Mj, ... My Ui HEmepHOAMYECKOro CIUIaiiHa, HaJo
3a1aTh J1BA JOMOJHUTEIbHBIX YCIIOBHS, TaK HA3bIBAEMBIE «KPAEBBIE YCIOBHS». 3aJlaHUE HAKJIOHOB
CIJlaifHa B TOYKax a M b MPUBOAMUT K aHAJIOTy IBOMHON KOHCOJNIbHOW Oanku. [y mapameTpu3anuu
crutaiiHoB (1)...(5) mo QaxkTudeckuM MaHHBIM COCTABISIFOTCSI W PEHIAIOTCS COOTBETCTBYIOIIHE
CUCTEMBI INHEWHBIX aJIreOpandecKkux ypaBHeHui [1].

OTmMeTM ps  YCHEIIHbIX TPUMEHEHMM YIOMSHYTBIX MAaT€MaTH4YeCKUX IIOAXON0B B
UCCIIETOBAaHUH PA3IMYHBIX OTPACIEBBIX MPOOIEM S3KOHOMHUKHU.

[lockonbKy TmpH aHanM3e CTPYKTYphl MCTOYHUKOB TIEPBUYHOM SHEPruM HauOoJblIee
COKpallleHHEe TPHIILIIOCH Ha ToTpebieHue HedTu, To B padoTe [5] MeTogamMu CIiIaifH-anmpoOKCUMAaIuy
UCCJIEIOBAIMCh B3aUMOCBSI3M 3BOJIOIUMU MHUPOBOM JUMHAMHUKU J0ObuM HedTH H BBIOPOCOB
yIIIEKUCTIoro ra3a. s BbISBICHUS KOPPEISIHA MPOLECCOB HCMOIb30BaHbl KyOMYeCKHe CIUIaiH-
UHTEPNOSIIMA ~ TUHAMUKUA. [IprMeHeHHe Takoro WHCTpyMEHTapus [MO3BOJISIET M30€KaTh
OrpaHUYEHUI KilacCHYecKoi SKOHOMETpuKHU Ha JunHy BP. Jluddepenuupyemocts crutaiiH-Mozaenei
[T03BOJINJIA MEPENUTH K BBIABICHHUIO U aHAIM3Yy JATEHTHBIX KOPPEIALMI MEXIYy CKOPOCTAIMH pOCTa
MIPOM3BOJICTBA HEPTH U BEIOPOCOB yriepoa.

B kadecTBe SMIUPHUECKOrO OOBEKTAa YCHEIIHO MOJEIUPOBAIM HE TOJBKO JAUHAMUKY
BHyTpeHHero BasioBoro npoaykra (BBII) Poccuu [3], HO U naHHBIE O MEKXIOJOBON M3MEHYMBOCTH
YPOKaHHOCTH arpoKyJIbTYp 3a JOJTOBPEMEHHBIN IIEPUOJ,.

C menpl0 TOWCKAa CHUCTEMHBIX (DaKTOpOB JeKapOOHHM3allMd SKOHOMHUKH aBTOpaMu [6]
MCCIIEIOBANIMCH TEHJIEHIIUHN BBIOpOCa yriaepoaa B YCIOBHIX S9KOHOMUYECKUX KPHU3UCOB B PA3IUYHBIX
pernoHax Mupa.

OTtmeTuM, 4TO XapakTepHas Juisi JUHAMHKUA BBIOPOCOB Yriiepoja Majasi BOJATHJIBHOCTh
TpeOyeT e€ «TOHKOT0» MOJCTUPOBAHUS, UCKITIOYAIOIIECTO OMIMOKY ammpoKcuManun. B ymomuHaemon
paboTe HCMONIb30BAaHO MOJEIMPOBAHUE KyOMUECKUMU CIUIafHAMHU JTWHAMUKU BBHIOPOCOB YTIIepoja.
Kak mokazan anamms3, 1ud@depeHIupyeMocTb IOCTPOCHHBIX — CIUIAH-MoOJeNell  MO3BOJIMIIA
UCCIIEeI0BaTh 00Jiee YyBCTBUTENIBHBIE K MaJbIM KOJIEOAHUSIM JMHAMUKH TEpBble TPOU3BOIHBIE, KaK
MO/IEJIM MTHOBEHHOM CKOPOCTH POCTa AMHAMUKH YTIIEPOIHBIX BHIOPOCOB.

3aMEeTHBIM Ha PUCYHKE MOHOTOHHBIM POCT YIVIEPOAHOTO 3arps3HEHHs B YCIOBHSX KpH3HUCa
2008 roma nemMoHCTpUpoBaIM CcTpaHbl bimxHero Bocroka, XOTS M ¢ HEKOTOPHIM 3aMENJICHUEM.
CkopocTb pocta 00bEMOB YIIIEPOIHBIX BEHIOPOCOB OCTaBaJIaCh MOJIOKUTEIBHOM /17151 cTpaH biauxuero
Boctoka no 2017 roga. IIpakTuuecku HyJaeBYH0 CKOPOCTh POCTa YIJIepoJHOro 3arpsisHeHust B 2008
rony mokazanu ctpansl LlenTpanbaoin u HOxuol Amepuku, a Takke Adpuku. Cremyromue Tpu
rpynnsl cTpaH — cTpaHbl EBponbl, CeBepHoil Amepuku u crpanHbl CoapyXkecTBa HE3aBUCHUMBIX
rocyaapcTB oTpearupoBanu Ha kpu3uc 2008 roma 3aMeTHBIM CHIDKEHHEM BBIOPOCOB yriieponaa. Eciu
ctpanbl EBponbl n CeBepHON AMEPHUKM IOKa3alM IMOYTH CHHXPOHHBIE TPACKTOPUU CKOPOCTH
CHIDKEHHS BBIOpOCOB, TO cTpaHbl CoapykecTBa HE3aBHUCHUMBIX TOCYIApCTB IMOCIENOBAIM 3TOM
TPAcKTOPHUU C 3aMETHBIM BPEMEHHBIM JIaroM B 1 rof.
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Pucynox 1 — CrutaiiH-anmpoKCcUMAaIys BBIOPOCOB yIJIepo/ia B perioHax MHUpa
[muTHpyeTces 1o 6]

[IpuBeneHHbII KpaTKuii 0030p MPUMEHEHHSI OITMCAHHOTO MOX0/1a K CIUIAH-ammpOKCHMAIIIH,
MOJATBEPIKIAET, KaK OTMEYEHO B [1], 4TO «monupopMHBIE MOJIETH, CIUTAH-aNNapar, MpUBICYCHUE B
aHAJM3 IPOU3BOJHBIX, (a30BbI aHaAIU3, CUCTEMbl KOMIIBIOTEPHOM MAaTEMAaTUKH COXPAHWUIM U
YIOPOUMIM CBOM IIO3MLMM B MOJACIMPOBAHUMU, aHAIU3€, BU3yAIM3alUU U IPOTHO3UPOBAHUU
COBPEMEHHBIX JKOHOMHUYECKMX TEHIECHUMH M MOTYyT UIIMPOKO IIPUMEHATHCA B IPAKTHKE
SKOHOMUYECKHUX UCCIICIOBAHUI».

OTrmeTnM, 4YTO, KpOME BBIABICHUS CKOPOCTH M YCKOPEHMs IPOTEKaHUS COLUAIbHO-
SKOHOMUYECKHUX IIPOLIECCOB, alIapar CIUIaiH-allIpoOKCUMAlUM II03BOJSIET pellaTb W JAPYTHE
aKTyanpHble 3a1a4i. K HUM oTHOCATCS:

- IeTanu3anus napamMeTpoB SdKOHOMUYECKHUX IIPOLIECCOB B IPOMEKYTOYHBIX TOUKAX;

- AHWINTUYECKOE MCCIEIOBAHNE M pAHHEE BBIABICHUE TEHACHLIMHA CMEHBI Xapakrepa
IIPOTEKAHUSI MOJEIUPYEMBIX IIPOLIECCOB;

- ayrMeHTauus NaHHbIX BP Ui nmpuMeHeHHs METOJOB HMCKYCCTBEHHOIO MHTEJUIEKTa, B
YaCTHOCTH, 00y4eHHs HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Takum o00pa3oMm, NPOBEICHHBIN aHAIM3 MOKa3ajl YCIEHIHbIE HANpPaBJICHUS IPUMEHEHUS
CIUIaiH-aNIpOKCUMAalui  Juld  MOJCJIMPOBAHMS M aHalM3a  pa3IMuHbIX  Makpo- |
MHUKPO3KOHOMHUYECKHUX ITPOLECCOB.
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HHTEI'PALIMA OITIOPHBIX BY30B U ITIPEATIPUHUMATEJIbCTBA PETHOHA B
YCJIOBHUAX IU®POBOU DKOHOMUKH

CraposoiitoB M.K., 1.3.H., npodeccop BITU (punuan) Bonr[ ' TY
['onuaposa E.B., k.3.H., nouent BIIU (¢punman) BoarI' TY

AHHoTanus: B craThe paccMaTpUBAIOTCS HAMPABJICHUS PA3BUTHS WHTETPAIMM OMOPHBIX BY30B U
MPENIPUHUMATEIECTBA Ha PETMOHATHLHOM YPOBHE C BBIJCIICHUEM BAXKHBIX COCTABISIOMUX 3(P(HEKTUBHOCTU
MPOIIECCOB  KJIACTEepH3alnh. XapaKTepU3yrTcs OCOOCHHOCTH (OpPMHUpPOBAHUS KIACTEPOB B  YCIOBHAX
mudpoBu3anuu 3KoHOMUKH. Ocoboe BHUMaHHE YJIENSETCS POJM KJIACTEPOB B PA3BUTHH PETHOHAIBHOTO
MPEeNIPUHUMATEIILCTBA. BBIJIEICHB OCHOBHBIC YCJIOBUS s oOecredeHus: 3P QEeKTUBHOCTH TpoIiecca
KJIacTepooOpa3oBaHUS.

KiroueBble cioBa: Kjactep, peruoH, IUQpOBas HSKOHOMHKA, WHHOBAIMH, HWHQPACTPYKTYpa,
WHHOBAIIMOHHBIN MTOTEHIIMAN, TPEITPHHUMATEIIECTBO

KnroyeBble mocTynaTbl HalMoOHANbHOTO TpoekTa «L{udpoBas HKOHOMHKA» CBsSI3aHBI C
CO3/IaHHEM YCIIOBUH [UJIs BBICOKOTEXHOJOTMYHOTO OH3HEca NyTeM YCKOPEHHOIO BHEIPEHHS
U(POBBIX TEXHOJIOTHH B ’KOHOMHUKE, a TAK)KE C MOBBIIICHHEM KOHKYPEHTOCIIOCOOHOCTH CTpaHbI Ha
rJ100aTbHOM PBIHKE, YKPEIJIEHHEM HallMOHAbHOM 0OE30MacHOCTH U MOBBILICHUEM KayecTBa KU3HU
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moxaei. B coctaB ¢enepanbHBIX TPOEKTOB BKIIOYEHBI: pETyIUpOBaHHE LHU(POBOH cpensl,
nHpopManonHass WH(QpacTpyKTypa, Kaapbsl s MUGPOBOM HSKOHOMHUKH, HHGPOPMAIIMOHHAS
0€301acHOCTb, U(PPOBBIEC TEXHOJIOTUH, IU(PPOBOE rOCYTAPCTBEHHOE YIIPABICHHE.

Uudopmannonuslii pecypc «HamnmoHanbHble NPOEKThI» COMAEPKUT MJAaHHBIE O IUIaHAX
pa3BUTHs CTpaHbl Ha Onmkaiiiiee Oynymiee ¥ Mepbl N0 YIYYIISHHIO KauecTBa XHU3HH Jronaei [1].
byner co3znana cucrema mpaBoBOro PEryIMpOBaHUs LU(PPOBON SKOHOMUKH, OCHOBAaHHAsl HA THOKOM
MOJX0/€ B KaXIOW cdepe, CHATHI Oapbepbl A Pa3BUTHUA COBPEMEHHBIX TEXHOJIOTHUI M BeICHHS
Ou3Heca, CBSI3aHHOTO C WX HCIOJb30BaHWEeM. Bo MHOrmx cdepax — oT cynaeOHOW 10 KaapoBOM —
OyzeT BHEIIPEH 3IEKTPOHHBIN TOKyMEHTOOOOPOT.

B CcOBpeMEHHBIX SKOHOMHYECKHUX YCIOBHAX BCE OOJBIIE BO3pACTACT pPOJIb HAyYHBIX
OpraHu3alyil B paMKaxX HAallMOHAJIbHOM MHHOBAaLMOHHOM cuUcCTeMbl. [Ipu 3TOM B KayecTBE INIABHOTO
HKOHOMHYECKOI0 KPUTEpUs HOBOI'O IPOM3BOJACTBA BBICTYNAET YK€ HE CHIKEHHE Ce0ECTOMMOCTH
NPOAYKIIMH, a YIOBJIETBOPEHUE MOTPEOMTENbCKUX MpeanouTreHuidl. HoBble 3HaHUS o0OecreynBaroT
rMOKOCTh M ONEPATUBHOCTb OPraHU3allMOHHBIX CTPYKTYp, CXaTble CpPOKM pa3pabOTKU WU
MIPOU3BO/ICTBA HOBOW MPOAYKIIMH, CTPEMHUTEIBHOE YIIYUIIEHHE KauecTBa U (PyHKIIMOHATBHOCTH [2].

Pa3zButue cereil cBsizel M CHCTEMBbl OTE€YECTBEHHBIX LIEHTPOB OOpaOOTKM JaHHBIX, a TaKXke
MOJKIIOYEHHE K MHTEPHETY BCEX COLMAIbHO 3HAYMMBIX OOBEKTOB (YUpekKIEHHH 0O0pa3oBaHHS U
3/IpaBOOXPAHEHMsI, OPraHOB TOCYAApCTBEHHOW BIACTH M MECTHOIO CaMOylpaBieHus) Oyner
CIOCOOCTBOBaTh YCTPAaHEHHIO IM(PPOBOrOo HEPAaBEHCTBA MEXKIYy pETHOHAMU U OOECIEeYHT
MOTPEOHOCTH JTOMOXO3SMCTB, OW3HECAa W BIACTH B HMH(PPACTPYKTYpE MJIsI BBICOKOCKOPOCTHOM
nepenayn OONIbITNX 00HEMOB TAHHBIX.

CoBepIlIeHCTBOBaHNE CHCTEMBI 00Pa30BaHUS O0ECHEYUT MOArOTOBKY KBaIU(DUIMPOBAHHBIX
KaJpoB Uil HU(POBOI IKOHOMHKH, a TPaXKJaHE MOJyyaT HOBbIE BO3MOKHOCTH M MOTHBAIMIO JJIS
uGpoBeIX KommereHIMHA. OBnageTb LUQPPOBBIMM HaBbIKAMU IO HALIPOEKTY MOXKET KaxJbli
YeJIOBEK OT IIKOJbHHUKA J0 TMEHCHOHEpa, OECIIaTHO MPONTH OHJIAiH-00y4YeHHe MO MporpaMmam
pa3BuTHs 1UPpoBON rpamoTHOcTH. LludpoBas rpaMOTHOCTH HpU 3TOM MOAPA3yMEBAET yMEHHUE
MI0JIb30BaThCS T'a/PKETAaMH U UHTEPHET-CEPBUCAMH.

Taxxke B paMKax HaUNPOEKTa IUIAHUPYETCS 3allyCK TIOCYJapCTBEHHBIX CYIIEPCEPBUCOB
IPAaKTUYECKHM Ha Bce ciydau >ku3HU. [lox cynepcepBucamMu aBTOpPBl HAIIPOEKTa HNOHUMAIOT
KOMIUIEKCHBIE TIAKEThl YCIYr Ha OCHOBE JKU3HEHHBIX cuTyauuid. C 1enpo caenaTh UX MaKCUMaJIbHO
yIOOHBIMU JJIs1 MOTPEOUTENs CO3/laHa BO3MOYKHOCTh KaXKJOMY TpaKJaHUHY NPONTH HEOOIbIION
OIIpOC, paccKa3aTb O CBOEM OMNBITE MOJYYEHHs] FOCYCIYT, IOCMOTPETh AEMOHCTPALMOHHBIN POJIMK
BO3MOKHOCTEH CynepcepBHCca, a TAKXKE OLIEHUTh HHULIUATHBY.

B pamkax HammpoekTa B BEAYIIMX TEXHUYECKUX By3ax OyaeT co3gaHo OOJbIne O0KETHBIX
MecT A cTyAeHTOB. OCHOBHbIE MPUYUHBI TOTO, YTO KOJMYECTBO Oro/keTHbIX MecT mo UT-
CMEUUATBHOCTSAM YBEIMUYUBACTCS, CBSI3aHBI CO CTPEMUTENBHOW IM(poBHU3aIMEN SKOHOMUKU H
comuasnibHOUM ceprl. Ilpu stom B 2020 TOMY aOUTYpPHEHTHI TOJYYHJIA JOTIOJHUTEIHHYIO
BO3MOXXHOCTB I10JIaTh IOKYMEHTHI Ha 3a4nCIIeHHE yepe3 cynepcepBuc «llocTymienne B By3 OHIIAHH».

Yro kacaeTcsi FpaHTOBOM MOAJEPKKU, TO BO3MOXKHOCTH €€ MOIY4YEHUS €CTh KaKk y HEOObIINX
komnanuii, UT-cTapTanoB, Tak u y KpyIHBIX GUPM, KOTOPbIE XOTAT HU(PPOBU3UPOBATH CBOIl OM3HEC.
I'panTbl HOMOTraOT 00ECIEUNTh PA3BUTHE MPUOPUTETHBIX LU(POBBIX TEXHOJIOTUI Ha J1000M cTaguu
KU3HEHHOI0 IMKJIA IPOEKTa, OT WJEH, NPOBENEHUS MCCIEAOBAHUN, CO3JaHUS INPOTOTHUIIOB, N0
MOJTHOLEHHOT'O BHEJIPEHUS pa3pabOTOK U TUPAKUPOBAHUS JTYULINX OT€YECTBEHHBIX PELICHUN.

[IpoekTsl, ywacTByrOLME B KOHKypcaX, JOJDKHBI COOTBETCTBOBAaTb IPUOPUTETHBIM
HaMpaBJICHUSAM MOAJEPKKH IPOCKTOB MO pa3pabOTKe U BHEIPEHUIO OTEUYECTBEHHOTO IPOrPaMMHOTO
obecrieyeHus, yrBepkaeHHbIX IlpaButensctBoM P®. [ToMuMO 3TOro mpuoOpHUTETHAs MOIAEPIKKA
TaKXe OKa3bIBAaeTCs IMPOEKTaM, HAIIPABICHHBIM HAa 00ECHEUeHHE COLMAIBHOIO JUCTAaHIMPOBAHU,
noBblieHUEe A(PPEKTUBHOCTH TIepexoia Ha YAAJICHHYI0O paboTy u yuedy, pa3BUTHE CHUCTEM
YIAJIEHHOM JMAarHOCTMKM W MOHHUTOPUHIA COCTOSHUS 3/10pOBBS, MOBBIIMIEHUE JOCTYIMHOCTH
MEAULIMHCKON ITOMOIIM ITyTEM Pa3BUTHSI TEIEMEIULIUHEI.
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Hanpasnenuss obecneueHuss MHGOPMALMOHHOM O€30IaCHOCTH Ha OCHOBE OTEUYECTBEHHBIX
pa3paboTok TpH Tepenade, oOpabOTKe, XpaHEHWH MAHHBIX, JOJDKHBI TapaHTUPOBATh 3aIIUTY
MHTEPECOB JIMYHOCTH, OW3HEca M rocynapcTBa. Peanmszanms STHX HampaBleHHH oOecneuuT
YCTOWYHMBOE, LIEIOCTHOE U Oe30MmacHoe (PYHKIIMOHUPOBAHUE POCCUIICKOTO CErMEHTa HHTEPHETA.

B cdepe pa3Butus nu@poBBIX TEXHOJIOTHH COTIACHO HALIPOEKTY OyIyT CO3[JaHbl YCIOBUS
JUIS WX Pa3BUTUS M BHEIPEHHUS, MPEUMYIIECTBEHHO HAa OCHOBE OTEUYECTBEHHBIX LH(PPOBBIX
pa3paboTOK B MPHOPUTETHBIX OTPACISX KOHOMUKH U colraibHOU chepsl. K aroi mesarenbHoCTH
OyayT NmpUBJIEYEHBI BEAYLINE rOCYAapCTBEHHBIE KOMIIAHUU U YaCTHbIE HHBECTOPBHI.

Poccuiickne koMmaHuu-pa3padOTIYMKU MPOTPAMMHOTO O0ECTICUeHHUsI i KOMIIaHUHU-3aKa3unKH,
peanu3yronme MpoekThl Mo IudpoBoi TpaHchopmaruu u BHeApstone WT-pemenus, momydar
TPAHTOBYIO MOJACPHKKY U JIbIOTHBIE KPEAUTHI.

OnHO W3 HampaBJICHUH peau3allid HaIIPOeKTa OCHOBAaHO Ha (enepajbHBIX MPOEKTaxX IO
U(ppPOBOMY TOCYJapCTBEHHOMY YIpPaBICHHIO. B mepByio oyepenb 3TO CBA3aHO C BHEJPEHUEM
CYIIEpCepBUCOB Ha OCHOBE JKM3HEHHBIX CUTYyallUid, KOTOpblE€ MOMOTYT 3HAYUTEIBHO YIPOCTHUTH
MOJTyYeHHE TOCYAAPCTBEHHBIX YCIYT rpaKAaHaMu U OusHecoM. IIpu 3TOM MpaKkTUUECKU BCE YCIYTH
OyIyT IOCTYITHBI B 3JICKTPOHHOU popMme, O€3 TMIHOTO 00paIeHuUs.

C TOuKM 3peHHs OpraHM3alud YIPABICHYECKHX MPOLECCOB U MOBBIMICHUS 3(PPeKTUBHOCTH
MPEANPUHUMATEIBCKON  JICSITEIBHOCTY B POCCHHCKHMX PErMOHax JIFOOOM KjacTep MOXKHO
paccMarpuBaTh Kak WHHOBAIIMOHHBIA 0a30BBIi WMHCTUTYT Ui CO3JaHUS Pa3HOYPOBHEBBIMU
CyObeKTaMH XO3SIIICTBOBAaHMS HMHHOBALIMOHHBIX TEXHOJIOTHM, TPOAYKTOB U YCIYT C IIENbIO
oOecrieyeHrss ONTHMAJIbHOTO  HCIOJIB30BAaHUS — MpPEANPUHUMATENLCKOro mnoreHuuana. Cyrtb
COBPEMEHHOr0 KJIaCTEpPHOTO MOJAXO0Ja K pPAa3BUTHI0 SKOHOMHMKHU 3aKJIIOYaeTCsi B TOM, YTOOBI
pa3NuyHbIC 3aMHTEPECOBaHHbIC JMIA (CTEHKXOJJephl): OHM3HEC-COOOIIeCTBO, OOIIECTBEHHBIE,
Hay4yHble M 0Opa3oBaTelIbHbIe MHCTUTYThI, OpraHbl BiacTd, (PMHAHCOBBIE OpPraHU3AIMH — CMOTIJIU
KOHCOJIMUPOBATh CBOM YCHJIMS 1O KOOIEpaluu OOJBIIOr0 YMCiia KOHKYPUPYIOIIUX MEXIY co00ii
npeanpusaTii B kiactep [3]. YcnemHas koonepaius KOHKYPEHTOB B JaJbHEUIIEM CTHUMYJIHUPYET
SKOHOMMYECKUN POCT M COLMAIbHOE pa3BUTHE MPEINPUHUMATEILCTBA KAaK HA YPOBHE OTAEIbHBIX
pPETHOHOB, TaK M CTpaHbl B LenoM. Koomepauus MOMKET OCYLIECTBISITHCS YEPE3 OpraHU3aLUIo
Pa3IMYHBIX COBMECTHBIX MPOEKTOB (MH(MPACTPYKTYPHBIX, HAYUHBIX, COLUATbHBIX, MAPKETUHIOBbIX )
nu00 B mpolecce CIUSHUM M TOTJIOMICHUH, TUOO dYepe3 pa3BUTHE NPOTrpaMM TOCYIapCTBEHHO-
YaCTHOTO MapTHEPCTBA YYACTHUKOB KJlacTepa.

OxHUM W3 yCIOBUH  YCHEIIHOTO CO3AAaHUS U JajbHEWHero (yHKIMOHUPOBAHMS
pErHOHANBHBIX KiacTepoB B Poccun B ycnoBusix LHU(DPOBU3ALMU IKOHOMHUKH SBIISETCS MX
BHYTpEHHsI HHQPACTPYKTypa, B KOTOPOUH MPOUCXOAUT B3aUMOJICHCTBUE UX YYACTHUKOB — CyOHEKTOB
XO35IIICTBOBAaHMSI, OT JEATENBHOCTH KOTOPBIX B paMKax KiacTepa 3aBUCUT 3(P(EKTUBHOCTh
WHHOBAIIMOHHBIX TPOILECCOB HA BCEX YPOBHIX XO3SMCTBOBAaHUS HALMOHAIBHON HKOHOMHKHU:
I00aTbHOM, METa-, MaKpo-, M€30- U MUKPOYpoBHsX. Crienupurka HHPPACTPYKTYpbl HOPMHUPYEMBIX
PETHOHANBHBIX KIIACTEPOB 3aBUCHUT TAKXKE OT TPAAUIIMA M METOJOB YIPABICHUS HAYKOW KaK B
CTpaHe, TaK U B POCCHICKMX pEeruoHax, OT YpOBHS oOpa3oBaHuUsi — OT oOwero 1o
po(eCCHOHATBHOTO, a TAK)KE OT CBSI3M YYaCTHHKOB KilacTepa ¢ OM3HECOM M OT TEPPHUTOPUATBHOTO
pa3MenieHus BceX yJYaCTHHUKOB MHHOBALMOHHBIX MPOLIECCOB B paMKax kiacrepa. bonbioe BiusHue
Ha KOHCOJIMIAIIMI0 MHHOBAIIMOHHBIX PECYpPCOB OKAa3bIBAET CPEAHUN M Maiblii OM3HEC KaK OCHOBHOM
noTpeduTeNs HMHHOBalMH B peruoHax. llpu ero oTcyrcTBMM Majio IIAHCOB Ha obecreueHue
PBIHOYHOTO cropoca (B OTIMYUE OT HWHCTUTYIMOHAIBHOIO) HA NPOAYKIUIO HWHHOBAIIMOHHBIX
KJIACTEPOB.

Kractepbl, ”HHOBAIIMOHHBIE MO CBOEH MPHUPOJAE, CTAd BAXKHBIM OOBEKTOM BHUMAHUS CO
CTOPOHBI TOCYIapCTBEHHBIX OpPraHOB YIPaBJICHHUS Ha MaKpPOYPOBHE XO3SUCTBOBAaHUS B CBSI3H C
MOBBIIICHUEM POJIM MHHOBAIUN B KOHKYPEHIIMH 32 MUPOBBIE PHIHKH COBITa. J|aHHBIN THI KIACTEPOB
0co0eHHO akTyasneH s Poccuu, B3sIBIIEH Kypc Ha MOJIEPHU3AIMIO HAIIMOHAIBHON SKOHOMHUKH Ha
OCHOBE MPUOPUTETHOI'O PA3BUTHSI HAYKOEMKHX M BBICOKOTEXHOJOTUYHBIX OTpacieil, B Hauaje Kak
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OCHOBBI JUISI UMIIOPTO3aMEIIEHHsI, a 3aTeéM JUIsl 3aBOCBAaHMS HOBBIX PBIHKOB COBITa TOTOBOM
MPOAYKIIMK B YCIIYT C BRICOKOU T0OABICHHOM CTOMMOCTBIO.

OrpoMHy10 pojb B MOBBIIICHUN 3PPEKTUBHOCTH WHHOBAIMOHHBIX IPOLIECCOB UTPAET CETh
HAy4YHO-HCCIIEI0BATENIbCKUX, IPOEKTHO-KOHCTPYKTOPCKUX U IPYTMX OPraHU3aLUM, a TAKKE HAYYHO-
MeTOoANYEeCKOoe oOecreueHne WMHHOBALIMOHHON JEATeNbHOCTH MalblX NpeAnpusaTuidl. BakHbIM
MOMEHTOM 3/1€Ch BBICTYIIAIOT CTUMYJIbI K NHHOBALUOHHOM JESATEIBHOCTH, KOTOPBIE B OIIPEIEICHHON
Mepe CYIIECTBYIOT y HCCIeIoBaTeIei  KOTOpble HE0OX0IuMO (OPMHUPOBATH Y MpealpUHUMATENCH
[4].

®opmupoBaHuE KiacTepa CleQyeT paccMaTpuBaTh B JMHaMuKe. llepBoHavanbHO JOKHBI
BO3HUKHYTh INpPEINOCBUIKU Ul CO3JAaHUs KiacTepa: ero MH(pPacTpyKTypa M HMHCTHUTYLIMOHAJbHAs
cpeaa, CTUMYIUpYIOIIas WHHOBAIMH, W 0c00as «IKOCHUCTEMa», KOTOpas  YCKOpPSIET YCIEIIHOEe
B3aMMOJICHICTBHE OpraHU3alMil KiacTepa, 4TO MPHUBOAUT K CUHepreTndeckomy 3ddexrty, aemas
KJIacTep CaMOJOCTAaTOYHBIM SKOHOMHUYECKMM HWHCTUTYTOM [5]. B cdepe wuHHOBaLMOHHOM
NESITENbHOCTH NPEAIPUHUMATENBCKOIO CEKTOpa yJensercss Oojblliee BHMMAaHUE BOIPOCaM
PBIHOYHON KOHBIOHKTYPBI, HPOMCXOIUT TpaHC(HOPMAIIMOHHBIA TpOLECC IMepexona OT MOJENU
«TE€XHOJIOTUYECKOTO TONYKa» K MOJENH BBIABICHUA CIIPOCA HA PE3YNbTAThl HAyYHO-TEXHUYECKON
JESITEIbHOCTH M, COOTBETCTBEHHO, OOJBIIOE 3HAUYEHUE YAETSIETCS MAPKETHHIOBOM JESTEIHbHOCTH
MPEANPUITHI, 3aHUMAIOIINXCS UCCIEA0OBAaHUSIMU U pa3padboTkamu [6].

Pamounble ycnmoBus ISl YCHEIIHOM peain3aluy mpolecca KiacTepooOpa3oBaHus CBOAATCS K
ClIeAYIOIIEMY: OOECIEeUeHHOCTh KJIacTepa pPBIHOYHBIM CIPOCOM Ha KOHEYHYIO IPOAYKIHUIO;
COOTBETCTBHE CHELMAIN3ALNN KJIACTEPA U MOJEIU €ro yIpaBIE€HUYECKONH CUCTEMBI NEPCIEKTUBHBIM
TPEHJAaM pa3BUTHA COBPEMECHHBIX MHUPOBBIX PBIHKOB; YIIPAaBJICHHE IPEUMYIIECTBEHHO IOIHBIM
IIPOM3BOJICTBEHHBIM LIMKJIOM; KOOpPAMHALMSA IIpolLecca KJacTepU3allid CHEUAJIbHBIM OpPraHOM
yIpaBJIEHUs; JIOKAIU3alus KlacTepa B Pa3BUTON MH(pacTpyKType TEppUTOPHi; CTUMYIMPOBAHUE
pa3BUTHS C TIOMOIIBIO CIHEIHAIbHONH KOHKYPEHTHOH cpenabl; O00eCIeYeHHOCTh HOPMAaTHUBHO-
IIPABOBBIM PETYJIMPOBAHMEM M DKOHOMHUYECKOW MOAACPKKOM HAa CTagud CO3JAHMSA; Kpocc-
KyJIbTYPHBIN IOIXOJ K IPOLIECCaM MHTETPaliui BHYTPH KJ1acTepa.

PaccmarpuBast 5 PeKTUBHOCTh MCIIOJIB30BaHMs KIACTEPHOTO MOJXO0/a B IIMPOKOM CMBICIE,
MOXKHO  CIelaTh  BBIBOA, YTO B  KAa4eCTBE MEXaHW3Ma  Ppa3BUTHS U IOBBILIECHUS
KOHKYPEHTOCIIOCOOHOCTH TEPPUTOPUHU KJIACTEp OOECHEeuMBACT PsJl CHUHEPreTHYecKuX 3(PQeKTos,
MTO3UTUBHO BIIMAIOIIMX Ha DKOHOMHUKY PETMOHA U IPEAIIPHUHAMATENBCKYIO 1EATENbHOCTb.
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['onuaposa E.B., k.3.H., nouent BIIU (¢punman) BoarI' TY
CraposoiiToBa f. M., k.X.H., foueHT Bonr[ TY

OcHOBHBIE yCJOBUSI HEOOXOAMMOCTH oOOecledyeHus Imporecca Imepexoaa K HuppoBoOi
SKOHOMHKE OTpakeHbl B mporpamme, yTBepxaeHHou B 2017 roay IlpaBurenbctBoM Poccuiickoi
@eneparuu. Oco00ro BHUMAHHUS CpeOd HHUX 3aciIyKMBAIOT BOIPOCH KOOPAMHAIUMH JICHCTBHIMA
OKCIIEPTHOTO U OW3HEC-COOOIIECTB B IUIAHUPOBAHWHU, pealu3allid, pPa3BUTUU U  OICHKE
(G (GEKTUBHOCTH HANpaBlIeHUH pa3BUTUS W YCWICHUS WHTETPAllMd MPOMBIIUICHHOCTH u
oOpazoBanus B 3TOH chepe.

JlocTikeHne 3alUTaHUPOBAHHBIX XapaKTEPUCTUK B OSKOCHCTEME LU(PPOBOW 3KOHOMHKH
Poccuiickoit denepannu paccmarpuBaeTcs 3a cuet peanuzanuu K 2024 roay psga nokaszarenei [1].
JUis COBpEMEHHOr0 MPOM3BOJCTBEHHOIO IMPOLECCa XapaKTEPHBIMU YEPTaMU SIBISIOTCS HAIU4Us
KOMIIOHEHTOB 3HaHUI BO BCEX BUAAX MPOIYKLIUH UIIN YCIIYT.

CoBpeMeHHBII PBIHOK U PBIHOK OYAYIIEro — 3TO PHIHOK HE MAacCOBOTO IPOU3BOJICTBA,
MO3BOJISIIOIIETO CHMXKAaTh CE0ECTOMMOCTD U LIEHY, @ PhIHOK MHHOBALlMOHHON SKOHOMUKH, CBS3aHHBIN
¢ nubdepeHIMPOBAaHHBIMU  3allpocaMU  MOTPEOUTENIed ¥ TMOCTOSHHO  OOHOBJISIOIIMIECS
npeaioxeHusamMu [2]. HoBoe mpon3BoACTBO paccMaTpUBAET B KAUECTBE TNIABHOTO KOHOMHUYECKOTO
KPUTEpHsI HE CHUKEHHE YPOBHS CEOECTOMMOCTH MPOJYKIIMH, a YIOBIETBOPEHHE MOTPEOUTEIBCKUX
notpeOHocTedt. IlocpencTBoM TpuUMEHEHHS HOBBIX 3HAaHWUW oOecreunBaeTcsi THOKOCTh U
ONEPAaTUBHOCTh  (DYHKIIMOHUPOBAHMUS  OPraHU3allMOHHOM  CTPYKTYPBI, COKpAllleHHE CpPOKOB
pa3paboTKW M TMPOU3BOACTBA HOBOM MPOIYKIMH, a TaKXe YCKOPEHHE IMPOIECCOB YIydIleHHE
KauecTBa U JESATEIILHOCTH B LIEJIOM.

Jns obecneyenus 1udpoBU3aMK SKOHOMUKH W 3alycKa HAIMOHAJIBLHOM WHHOBAIIMOHHOMN
cucreMbl Poccun B cepe pa3BUTHS OTEUECTBEHHOW HAyKHM M TEXHHKH C IIMPOKOH IUIOIIAABIO
BHEJPEHUS M KOMMEpUHUAIM3AIMK HAYYHBIX JOCTI)KEHHH HEOOXOIMMO OOECHeYHTh IOBBIIICHUE
3¢ dekTUBHOCTH (DYHKIMOHUPOBAHUS HEMOCPEACTBEHHBIX M AaKTHUBHBIX YYACTHHKOB — MAaJbIX U
CpPEIHUX NHHOBAIIMOHHO OPUEHTUPOBAHHBIX MIPEAPUATHIH.

[Tpu hopmMupoBaHUM IKOHOMHYECKOW TOJUTUKH Poccuu B HacTosIIee BpeMsl 3HAUUMYIO POJTh
UTpaeT CTpaTernyeckas YCTaHOBKA, B COOTBETCTBHHM C KOTOpPOH oOecreueHHe aKTUBU3ALUU U
3¢ PeKTUBHOTO TNPUMEHEHHUsI WHHOBAIIMOHHOTO TOTCHI[MANA CTpaHbl, KaK MpoIecca, ClIoCOOHO
o0ecreYnTh yCTOMYMBOE HKOHOMHUYECKOE DPAa3BUTHE CTpaHbl B JalbHEWIIEM, MpeAroyiaras Mpu
ATOM y4acTHE€ WHOCTPAHHBIX HHBECTOPOB |3, 6].

OO0pamaeM BHHMaHHE Ha TO, YTO, TOBOPS O pealM3allid MHHOBAIIMOHHOTO ITYTH Pa3BUTHSA
POCCHUHCKON SKOHOMHUKM B HH(PPOBOM acmekTe, o0sA3aTeNbHO HYXHO MpEenojiaratb akTHUBHBIC
NeiCTBUSL WHHOBALMOHHOW M IM(POBOI CHUCTEM U B JajbHEUIIEM Ha OCHOBE HMX B3aUMOJCHCTBHS,
CO3JaHUsl HAlMOHAJIbHOW HMHHOBALIMOHHOW CHUCTEMBI NPU YCIOBHM TOCYJIAapCTBEHHOM MOAJEPKKU
3THX IPOLIECCOB.

[{udpoBoe >KOHOMHUYECKOE pPAa3BUTHE CTpPaHbl WJIM PETHOHA MpeanojiaraeT AEUCTBUS HE
TOJIBKO IO KIIOYeBOM HM(pOBHU3ALMU, HO U JOMOJHUTEIBbHOE (OPMHUPOBAHUE CHCTEMBI TAaKHX
(akTOpoB M YCJIOBH, KOTOpbIE obOecreyaT YCIEIIHOCTh OCYILECTBJICHHS JaHHOIO IMpoliecca, B
KaueCcTBE HAJINYMS COOTBETCTBYIOILErO NMOTeHIMana. [loquepkHeM, 4TO IpH 3TOM BaXHBIM YCIIOBUEM
yKperuieHuss 1u(GpPOBOro HMHHOBALIMOHHOTO TMOTEHLIMANAa SBISETCA COLMAIbHO-3KOHOMHMYECKas
ajanTanys CcaMoro SKOHOMHYECKOTO CyObeKTa K IpoleccaM pa3padOTKM U MPUMEHEHHS
000CHOBAaHHBIX MHHOBAIIMOHHBIX pellieHuH B chepe pa3BuTHs MUGPOBOM SKOHOMHUKH.

@akTOopel BHEUIHEM W BHYTPEHHEH Cpeibl pasIM4HOrO THUIA MOTYT OKa3bIBaTh
necTabuiIn3upyloliee BO3AEHCTBUE HA MPOLECC TOCTHXKEHUS LeJell AKOHOMHUYECKOTO CyOBEeKTa.
Januelii ¢axt TpeOyeT OT KaXKAOro YYaCTHMKA TEXHOJOTHMYECKOW IIeTH COTJIaCOBAaHHBIX U
aJICKBAaTHBIX JIEUCTBUI B O0TBET. [loTpeOHOCTh B AayibHEHIIEM HU(PPOBOM Pa3BUTHH SKOHOMUYECKON
cCHCTeMBbl 00yClIaBIMBaeT TpeOOBaHHUE 110 KOPPEKTUPOBKE NMPOU3BOACTBEHHBIX (DYHKIUH, a TAKXKe IO
COTJIACOBAHUIO OOBEKTUBHO MPOTUBOPEUMBBIX MHTEPECOB B3aUMOJACUCTBYIONIMX CYOBEKTOB. BaxHo
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VUUTHIBATH TMPUA  ITOM, UTO BBIMOJHEHUIO TaKUX TpPeOOBaHUW MOTYT MPEMSITCTBOBATH
HEOMpeAeIeHHOCTh B (DYHKIUAX, MOJIHOMOYHSIX, OTBETCTBEHHOCTH, HHTEpECax KaJpoB U OTCYTCTBUE
HEOOXOMMOW KOMIIETEHIIMU TepcoHana. I[loaToMy Ha MpakTHKE OKOJO YETBEPTH pPECypcoB
MIPOM3BOJICTBA, BKJIIOYAss 00OpYyAOBAaHME, MPU HUCIOJIH30BAHUU HE IMPHUHOCAT BBITOJBI HU CAMOMY
COOCTBEHHUKY KamuTaia, HU 00eCreunBaOIIMM ITPOU3BOACTBEHHBI 1 MHHOBALIMOHHBIA MPOIECCHI,
HaeMHBIM PaOOTHUKAM.

C mo3unmu peanau3ali WHHOBALMOHHOTO MOTEHIMANa cpean 0a30BbIX 3ajad Ui Pa3BUTHA
1M (POBON IKOHOMUYECKON CUCTEMBI aBTOPHI BBIACIISIOT:

- TEepCHeKTHUBHOE pa3BUTHE HAYYHO-HCCIEAOBATENbCKOM cdeppl ¢  olecrneyeHueM
uu@poBU3aMM 3HAHUW W CO3JAHUEM YCIOBUM U CTUMYJOB C IENbI0 COTPYIHUYECTBA C
MPEANPUHUMATEIBCKON CPEOi;

- o0ecrieyeHue yclIOBUUA IHUQPPOBONH M TEXHOJOTUUECKOW MOJCPHHM3AIMHA SKOHOMHUKH W IS
(GYHKITMOHUPOBAHUS MPEANMPUHUMATENHCKON KOHKYPEHTHOM CPEJIbl, IIPU 3TOM €€ CYOBEKTHI JIOJKHBI
o0anaTh CHOCOOHOCTSAMHU K CTPATErMYeCKOMY MBIIIIEHHIO, TOTOBHOCTH K OOYYEHHIO, YCBOCHHUIO U
MPUMEHEHHUIO HHCTPYMEHTapust HU(QPOBON SKOHOMHUKH;

- CO3/IaHHE€ CHCTEM TpaHCcdepa pa3IuYHbIX 3HAHUN ¢ HEOOXOAUMBIMU OOpaTHBIMU CBSI3SMU, a
TakKe HX pacrpeneneHue W TpaHchopMaluio B (GOpMy KOHKYPEHTHBIX TEXHOJOTHHA st
MpeNNPUHUMATEIbCTBA, MPU ATOM BaXXHO OOECIEYUTh OPHUEHTALUI0 HAayYHO-UCCIIEI0BATEIbCKOMN
cdepbl Ha YAOBIETBOPEHUE OTPEOHOCTEH pa3BUTHUS IPOU3BOJICTBA B IIM(PPOBOI SIKOHOMHUKE.

OpHa U3 aKTyallbHBIX MPOOJIEM CTPATETHUYECKOr0 PAa3BUTHSI MPEANPUHUMATENLCTBA B PETHOHE
— TIOMCK pALMOHAJIBHOIO YHUCJIa KOJIMYECTBEHHBIX IIOKAa3aTeled, T.K. 10 HACTOSLIET0 BPEMEHU
nH(popMaIns, HaXOAIIAsACA B OpraHax CTaTUCTUKH, HE B TIOJTHOW Mepe YIOBIIETBOPSET TPeOOBaHUSAM
pa3paboTuuKoB mporpamm [4].

B ycnoBusix BOBIEYEHHOCTH POCCHHCKHX Pa3paOOTYMKOB B MHUPOBOH PHIHOK TEXHOJIOTHH
JOJDKEH MPOUCXOUTh ABYCTOPOHHHUI MOTOK TEXHOJOTHH mocpencTBOM 3((eKTUBHO paboTaroNmx
CTPYKTYyp 1o TpaHchepy. B poccuiickux ycioBusix HEBOCTPEOOBAHHOCTH MHOTMX MHHOBALMOHHBIX
MIPOEKTOB MOTOKHU TpaHc(epa TEXHOJIOTUH cleayeT paccMaTpUBaTh WU MPH Iepeadye ux 3a pyoex,
WIM B NEPCIEKTUBE, KAaK CPEACTBO PEATM3ALNUU POCCUHCKMX HMHHOBALMOHHBIX NPOEKTOB. TeM He
MEHEE B COBPEMEHHOM MHpPE TJIO0ATHHOW IKOHOMHKH MEXKIYHApOIHBIM TpaHChep TEXHOJOTUU H
OpraHu3aIys MEXIyHapOJHOTO COTPYIHUYECTBA ABISIOTCS 0a30BOM OCHOBOM MoIbeMa M OBICTPOTO
pocta X 3KOHOMHK. TpaHchep TEXHOJIOTHH HEe mpecienyeT 1eiab d()PEeKTUBHOCTH peaau3ariu
pa3paboTKH, a JIUIIb SBISETCS HHCTPYMEHTOM JOCTHXKEHHS ATOH 1enu. Bo3MokHa cuTyanusi, Korjaa
pa3zpaboTka peanu3yercs camMHUMH pa3paboTuMKamMH, HO 4alle pa3pabdoTka OCYIIECTBIsETCS
KOJIJICKTUBOM HCCIIeIOBaTeNeH, HHKEHEPOB U M300peraTenieil, a KOMMEpLUUAIU3UPYETCsl Ha JPYTUX
npeanpusaTHsX [5].

YenemHslit TpaHcdep TEXHOJOTHM BIUIOTH JO CTaJdd KOMMEPLHUAIU3AUUN MPOAYKTa
MpeArnoiaracT MOCTOSHHBIH MHOTOYPOBHEBBIM 00MeH uH(popmaruen. Vcnonp3oBanue mu@poBhIX
TEXHOJIOTUH YIPOILAET M JENIaeT BO3MOXKHBIM Ipollecc oOMEHa W BOCHPHUATHS JalleKO HE BCeria
0o(OpMIIEHHBIX U C(POPMYIUPOBAHHBIX HJICH.

Hns  oOecrieueHHs] TEXHOJOTMYECKOW HE3aBUCHUMOCTH [0 HANpaBJICHUSM CKBO3HBIX
U(POBBIX TEXHOJIOTUH, JOCTATOYHO KOHKYPEHTOCIOCOOHBIX Ha TJI00albHOM YpPOBHE, a TAKXKe IS
YKpEIUICHHUsT HAaIlMOHAJIbHOW 0E30MacHOCTH, HEOOXOIUMO CO3/IaHHE CHUCTEMbI IMOJIJCPKKHU
MTOMCKOBBIX, MPUKJIAJHBIX UCCIETOBAHUM B 00J1aCTH IUPPOBOI SKOHOMHKH.

B pamkax pa3BuTus 1(poBOi FIKOHOMHKH PacCMaTPUBAIOTCS «CKBO3HBIE» TeXHONOTUH. [lox
3TUM TEPMUHOM B JaHHOM KOHTEKCTE MOHUMAIOTCS MEPCHEKTHBHBIE TEXHOJOTUH, PAJAUKAIBHO
MEHSIIOIIME CUTYAIMI0 Ha CYIIECTBYIOUIMX PBIHKAX WJIM CIIOCOOCTBYIOIIKE (POPMHUPOBAHUIO HOBBIX
peiHkoB. I{udpoBoe roOCynmapcTBEeHHOE YIpaBlIeHHE B KayecTBE KIIOUEBOIO IPHUOpUTETA
paccMaTpuBaeT BHEApPEHHE IU(PPOBBIX TEXHOJNOTHH W 1IaTGOpMEeHHBIX pemeHuid B chepax
rOCy/IapCTBEHHOI'O YIPABJICHUS M OKa3aHUs TOCYJapCTBEHHBIX YCIYr, B TOM YHCIE B HMHTEpecax
HACEJICHUS M CYOBEKTOB MAaJOr0 M CPEJHETO MPeANpPUHUMATEIhCTBA, BKIIIOUAsS HHIUBUIYaTbHBIX
NpeaNpUHUMATEIEH.
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IIo MHEHMIO aBTOpPOB CTaTbM, MMEHHO 3aIlyCK MEXaHU3MOB AaKTHUBU3ALMU PETHMOHAJIBHBIX
MHHOBalMil B cepe LUPPOBBIX TEXHOJOTMH MOXKET pacCMaTpUBATBCA B HACTOSIIEE BpEMs B
KaueCTBE BAXXHOI'O IIPUOPUTETA HAIPABICHUS B3aUMOJICHUCTBUSA BY30B M MPEANPUATUH, a B
MIEPCIIEKTUBE U KOMIUIEKCHOTO COLMAILHO-DKOHOMHMYECKOTO Pa3BUTHsA peruoHa. Peammsanms 3Toro
rpolrecca InpearonaraeT HHTerpanuo U KOOPAUHALUIO YCUIUN CO CTOPOHBI MHOXKECTBA Y4aCTHUKOB:
pPETMOHANBHOM  aJIMUHHMCTPALUU, HAy4YHO-OOpa30BATENbHBIX OpraHU3alUii, NPOU3BOACTBEHHO-
KOMMEpYECKUX U (DMHAHCOBBIX KOMITAHWH, YaCTHBIX HHBECTOPOB. Takoe B3aUMOJCHCTBHE BCEX
YYaCTHUKOB B MTOI€ MOXET IPUBECTU K PALY MOJIOKUTEIbHBIX U3MEHEHUN B DKOHOMHKE PErHOHA!
POCTY B PErHOHAJIBHOM BAJIOBOM IIPOAYKTE IO IIPOU3BOACTBA BBICOKOTEXHOJIOTUYHBIX TOBAPOB U
YCIIYT, IPOJIBHKEHUIO PETHOHAIBHON MPOAYKIIMHA Ha MEKPETHOHAIBHBIN U MEXIYHAPOIHBIN PBIHKH,
a TaKk)Ke SKOHOMUYECKOMY CTHUMYJIHUPOBAHUIO YPPEKTHUBHON pEernoHAIBHON MHTErpallui HaAyYHOH U
npeanpuHUMaTenbekoi cdepsl. [lpu aToM paxe npeanpusTHs OTHOCUTENBHO HEOOJBIIMX Pa3MeEpPOB
MMEIOT INPEUMYIIECTBO I10 CPABHEHUIO C KPYIHBIMHU IPEAIPUATUSMHU B BOIIPOCAX YIIPABICHUS
3HAHUSIMM U MTHHOBAIIMOHHON aKTUBHOCTH C MCIIOJb30BaHUEM LIU(PPOBBIX TEXHOJIOTHII.
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CTPATEI'MTYECKHE ®AKTOPBI HOBBIITEHUS KOHKYPEHTOCIIOCOBHOCTH
HPEAINPUATHUHN B YCIIOBUAX CAHKIHUMOHHOMU IMTOJIUTUKHU

I'onuaposa E. B., x.5.1., nouent BIIU (pumman) BonrI'TY
Kpacnomranosa A. H., crynent BIIU (punuman) Boarl TY

Onna u3 Hambojee BaXKHBIX IMPOOJIEM SKOHOMUKHM B JAHHBIH MOMEHT — CAHKIMHM MPOTHB
Poccun, o0bsiBnenHble 3amagoM. be3ycnoBHO, OHM OKa3bIBalOT CHJIBHOE HEraTHBHOE BIMSHUE Ha
HSKOHOMHKY Poccum, mOCKONbKY 3aTparuBaioT Hanbojee BaKHbIE CEKTOPa, Takhe Kak: (PMHAHCOBBIH,
SHEepreTHYeckuii, HedrerazoBelii U apyrue. OIHAKO HapaBHE C ATUM pa3lIMYHbIe 3aTPyAHEHHUS B
CBSI3W C BBOJMIIMMUCS CAHKIUSMH CO3JAIOT YCIOBHS JJIsi pPa3BUTHS OTEUECTBEHHOTrO OW3Heca.
H3meHeHne Kypca HAIlMOHAJIBHOM BAMIOTHl K JOJJIApYy U €BpO, a TakkKe yXoJ OOJIbIIMHCTBA
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3apyOeKHBIX KOMIAHHHA C POCCHICKOrO pbIHKA CO3AAI0T YCIOBUS sl 3()()EKTHBHOTO OCBOCHHS
BHYTPEHHETO PbIHKA OTEYECTBEHHBIMM KOMIIAHUSIMHU, a TAK)KE IOJIOKUTEIBHO BIUAET Ha LIEHOBYIO
KOHKYPEHTOCIIOCOOHOCTh OTE€YECTBEHHOI'O NMpOU3BOACTBA. OIHAKO HE CTOMT 3a0bIBaTh, UYTO €CIHU
Poccus Ha rocynapCTBEHHOM ypOBHE HE NPEANPUMET CEPbE3HBIX MEp Il pa3BUTHUS OTpaciieu
HAI[MOHATILHOW YKOHOMHUKH, TO BBEJCHHE CTpaHAMU 3araja BCE HOBBIX M HOBBIX CAHKIIMIA CIIOCOOHO
HaHECTHU i OTPOMHBIN yIIepO.

Hogeble cankiuu B oTHoLIeHUH Poccuu co cTOpOHBI 3aNaHBIX CTPaH MIAHOMEPHO BBOJSITCS C
Mapta 2022 roma. Het Takoi oTpaciy S5KOHOMUKH CTPaHbl, KOTOpas Obl B TOW WJIM MHOM CTENEHU HE
nocrpazaana 3a 3to BpeMs. Kpome Toro, co CTOpoHbI 3amaja CyniecTBYET 3alpeT Ha MHBECTHLIMH B
OTpaciii SHEPreTUKH, TPAHCIOPTa, TEIIEKOMMYHHUKAIMI U MHPPACTPYKTYpPHI, @ TaKkKe OrpaHUUYCHHE
MMOCTaBKU TEXHOJIOTHH U OMpEACIIEHHBIX TOBAPOB, COKpalleHa A00bda HEPTH, raza U HEKOTOPBIX
IPYTUX MPHUPOJIHBIX pecypcoB. M3-3a 3TOro BO3HHMKAET BOMPOC: YeM OOEpHETCsl 3TOT 3allpeT st
Poccun? Tyt Muenust pasHsaTcs. KTo-To cuMTaer, 4To 3TO MIAHC JJI CTPaHbl, NAIOMIMKA OOJbIINe
BO3MOKHOCTH JUIsl PACILIMPEHUS MPOU3BOJCTBA, BBOJIa HOBBIX MOIIHOCTEH, TOCTABKH OTE€YECTBEHHBIX
TOBApOB MOTPEOUTEIISIM, U ATOT IIAHC HEOOXOAUMO UCIIOIH30BATh.

Uro kacaercsi OOBIYHBIX TPaXkJIaH, TO OONBIIMHCTBO M3 HUX OOECIHOKOEHBI TEM, YTO CaHKLUU
MOT'YyT B TOM WM WHOW Mepe OTPULATEIbHO HAa HUX IOBJIMATH. B Hadane BIMSIHUE CaHKIUN Ha
MPOCTBIX TpakJaH OBLJIO MOYTH HE3aMETHBIM, KacalloCh TOJIbKO HMIIOPTHBIX TOBapoB. OJHAaKO ¢
YCUJICHUEM CAHKIIMH IEHbl Ha MPOYKThI MUTAHUS PE3KO BO3POCIH HAa BHYTPEHHEM PBIHKE.

[Ipunumass BO BHMMaHHE MaciuTad SKOHOMHKH, 3amaay BpsI JU yJAcTCsl TOJHOCTBHIO
u3onupoBaTh Poccuio U3 MHMPOBOTO SKOHOMHYECKOTO COOOILIECTBa, B OCHOBHOM Oiarojaaps
KpYIHEHIINM 3amacaM ChIpbEeBBIX pecypcoB. OJHAKO HE CTOUT IOJHOCTBIO OCHOBBIBATHCS Ha
CBIPbEBOI1 0a3e, a BMECTO 3TOT0 MOMBITATHCS TOBBICUTh YPOBEHb KOHKYPEHTOCIIOCOOHOCTH CTPaHBI.

HekoTopble aHaMUMTHUKU yBEPEHBI B TOM, YTO AHTHUPOCCHUMCKHE CAHKIMU CTpaH 3amnaja
MPOBAIWIINCH U3-3a HETATUBHOTO BIMAHMUS MX KaK Ha 3KOHOMHUKY Poccuiickoii denepannu, Tak U Ha
SKOHOMHUYECKOE MOJIOKEHUE CTPAH, BBOJIAINX CAHKIIUH.

PesynpraroM caHKUMH, IO UX MHEHUIO, SIBJISETCS JHUIIb YMEPEHHBIM CIAJ, B YCIOBHUAX
KOTOpOro 3koHOMHUKa Poccuu paboTaer 10CTaTouHO XOPOIIO.

Mexny TeM Ha JaHHBII MOMEHT CYIIECTBEHHO CTPAJaeT HE TOJILKO SKOHOMHUKA Poccuiickoi
denepanyy, HO ¥ SKOHOMHKHM CTPaH, BBOJIIMX CaHKIMM NpoTUB He€. M1 B KakoMm OBl Kir0o4e HH
oOcyXJaycs JaHHBIM BOIpOC, OOJbIIasg YacTh 3KOHOMHUCTOB YKa3blBa€T Ha TO, YTO MpPEKHHE
SKOHOMHYECKHE MEXaHW3Mbl HE MOTYT B TOJNIHOM Mepe oOecrneunBaTh IalbHEHIIee pa3BUTHE
9KOHOMUKH Poccum, ee 0€30macHOCTh W CaMOJOCTaTOYHOCTh. Ha JaHHBII MOMEHT CYIIEeCTBYeT
cepb&3Hasi HEOOXOIUMOCTh B U3MEHEHHSIX, 2 TOYHEE B YCOBEPIICHCTBOBAHUH MEXaHU3MOB Pa3BUTHS
SKOHOMUKHM. B HacTosiiee BpeMss pPYKOBOJACTBO CTpPaHbl JOJDKHO MPUIOKWUTH YCHIUSA IS
obecrieyeHus: €€ FIKOHOMUYECKOH 6€301MacHOCTH.

DKOHOMHYECKasi 0€30MaCHOCTh SIBIIET COOOM OCHOBY HallMOHAJIBHOM 0€30MacHOCTH CTpaHbl. B
3akone Poccuiickoit ®enmepannu «O 0Oe3omacHOCTH» JKOHOMHUYEcKass Oe3omacHOCTh Poccuu
OMpeNensaeTcsl, KaK 3alliTa JKU3HEHHO Ba)XKHBIX MHTEPECOB BCEX JKUTENIEW CTpPaHbl, POCCUIMCKOTO
00I1IeCTBa B LIEJIOM U TOCYJapCTBa B DKOHOMUYECKON cdepe OT BHYTPEHHHUX M BHEIIHUX YTPO3.

Jlnst obecrieueHrsi IKOHOMHYECKON O€30MacHOCTH, a TakKKe CTaOMIIBHOTO POCTa SKOHOMHUKH
cTpaHbl HeoOxonuma mosiHasi e€ MonaepHu3auus [6]. IToTpeOHOCTH B KayeCTBEHHOM HW3MEHEHHH
SKOHOMHUKHM  KpailHE  BBICOKA,  IOCKOJIBKY  3HAaUUTEIbHOE  KOJUYECTBO  POCCHUUCKHUX
TOBapOIPOU3BOIUTEINIEH, CTPATETUN KOTOPBIX ONPEAEIAIOTCS COOTHOLIEHUEM «II€HA U Ka4eCTBO» HE
BBIJICPKUBAIOT KOHKYPEHLUHMHM IIpU HMIIOPTHOM 3aBUCHMOCTM IO MPOJOBOJBCTBEHHBIM H
notpeduTensckuM ToBapam [1]. Ha cerognsmamii nens 80% poccuiickoro pelHKa JeKapcTB U Ooree
40% mpoa0BOJILCTBEHHOIO pbIHKAa Poccny nmpuxoauTes Ha UMITOPT.

DKOHOMMYECKHE CAaHKIMHU, HAMPaBJICHHbIE MPOTUB Poccuu, MMEIOT pa3nuyHbId XapakTep, HO
obmue menu. OTINYUTETHFHON WX YePTOH SBISIETCS TOUYEUHAs HAIpaBICHHOCTh. B HacTosImee Bpems
JUISL OCYIIECTBIICHUSI TOJTHOW 3KOHOMHYECKOW O€30MacHOCTH CTPaHbl MOJEPHH3AIUS POCCUUCKON
SKOHOMUKH JI0J>KHA UMETh CIIEAYIOIINE OCHOBHBIC HAIIPaBJICHUS.
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[TepBoe — HEOOXOAUMOCTh YBETMUEHUS JI0JIM TEX OTpaciei B 9KOHOMUKE CTPaHbl (HAYKOEMKHX
U BBICOKOTEXHOJIOTMYHBIX), KOTOpbIE SBIAIOTCS HE TOJBKO 0a30i, HO M MCTOYHHKOM pOCTa
SKOHOMMYECKOTO Pa3BUTHS.

Btopoe — oOHOBIEHHE ycTapeBIIe MaTepuaaIbHO-TEXHHYECKOW 0a3bl MPOM3BOJICTBA, 3aMEHa
M3HOILIEHHBIX (PU3NYECKH OCHOBHBIX MTPOU3BOICTBEHHBIX (DOHIOB Ha HOBOE 000pyoBaHue [2].

Tperbe — pecTpyKTypu3alus 3KOHOMHUKH, MPEACTaBIAIONMas coOO0H COKpalleHue YAeIbHOTO
BECA CHIPHEBBIX OTpaciiell U pocTa 0JI OTPACIEH MAIIMHOCTPOEHMS, a TaKXKe CTaHKOCTpoeHus. B
JAHHOM HAaIlpaBJI€HUM OIrPOMHOE 3HAYEHUE OTBOJUTCA CYLIECTBEHHOMY YBEIMYEHUIO 3KCIIOPTa
TOTOBOM MPOIYKIINH C BRICOKOW JJOOABICHHONH CTOMMOCTBIO POCCHIICKUX TOBAPOTIPOU3BOAUTEINCH.

MacmrabHuple  M3MEHEHUsT B OKOHOMHUKE CTpaHbl SIBIISIETCS OCHOBOM pocTa ee
KOHKypeHTocnocoOHocTH. Eme ¢ cepeaunbr 70-x rr. XX B. mpobiiema oOecneueHus pocra
KOHKYPEHTOCIIOCOOHOCTH SIBJISIETCS OCHOBHOHM B OlleHKe mo3uiuid Poccun Ha mMupoBOM phiHKE. B
3THX YCJOBUSAX YPOBEHb KOHKYPEHTOCIIOCOOHOCTH POCCHHCKUX MPEANPHATUN MPEICTaBIseT co0oit
TJIABHBIN KpUTEepui SKOHOMHUYECKOTO COCTOSIHMS, a BO3MOKHOCTh YIIPABJICHUS
KOHKYPEHTOCIIOCOOHOCTBIO ~ SIBIISICTCA  ONPEIEINAIONIE B  YCIOBHSX Ppa3BUTHUS OTEYECTBEHHBIX
npeanpusiTiii. OT ypoBHS KOHKYPEHTOCIIOCOOHOCTH POCCHHCKHMX MPEANPHUSATHNH B 3HAYUTEIHHOU
CTENIEHH 3aBUCUT KaueCTBO IPOMUCXOJAAIIMX B CTPAaHE BOCIPOM3BOJICTBEHHBIX IPOLIECCOB,
JOXOAHOCTh MPEANPUATHI, UX aJanTalusl K ppIHOYHBIM YCIOBUSM U MOCIEAYIOIIUNA POCT.

KoHKypeHTOCTIOCOOHOCTD IPEIIPUITHS IIPEICTaBIISIET coboit OTHOCHUTEJIbHYIO
XapaKTePUCTUKY €ro JesATENIbHOCTH, MOCKOIbKY KOHKYPEHTOCIOCOOHOCTh HANpPSIMYIO MOKa3bIBaeT,
HACKOJIBKO XOpOILIO JAHHOE NPEIIPUITHE Pa3BUBAETCS OTHOCUTEIBHO KOHKYPEHTOB. OCHOBHBIMH
KPUTEPUSIMU 3/I€CH SABIISAIOTCS CTENEHb YOBIETBOPEHUS MOTpeOUTENEH BhITyCKaeMoil MpoayKLueH, a
TaKxe 3P PEKTUBHOCTD IIPOU3BOJCTBEHHOMN JEeATEeIIbHOCTH HpENIPUATHS [3].
KoHKypeHTOCTIOCOOHOCTh MPEeNNpUITHSI XapaKTepU3yeTCsl CTENEHBI0 aJalTUBHOCTH U JUHAMUKON
€ro MPHUCIOCOOJICHHS K YCIOBUSM PHIHOYHON KOHKYPEHIIHH.

OTMeTHM TakXe, YTO JOBOJBHO YacCTO KAaTErOpUsl «KOHKYPEHTOCIIOCOOHOCTH MPEATPUSTHUS»
paccMaTrpuBaeTcsl Kak BelIMYMHA Heu3MeHHas. Ho KOHKypeHTOCIOCOOHOCTb MpPENNpHsTHs, KaK U
OOJIBIIMHCTBO WMHBIX 3KOHOMHYECKHUX KaTE€rOpuid, MEHSETCS ¢ TEYCHHEM BPEMEHU M YCJIOBUH, B
KOTOpBIX (YHKIIMOHUPYET MNpeanpustue. B Kakol-To mepuoa BpeMEHH MpeAnpHUsiTHE SBISETCS
KOHKYPEHTOCIIOCOOHBIM, O/IHAKO 3TO MOKET U3MEHUTHCS B JTF000 MOMEHT.

W3 sTOro cremayer, 4yTO KaTeropusi «KOHKYPEHTOCIIOCOOHOCTb MPEANpPUSITHUS» OIMpeesieTcs
MHOKECTBOM BHEIIHUX U BHYTPEHHHX ()aKTOPOB NMPEANPHHUMATEIBCKONW Cpellbl, KOTOPBIE, B CBOIO
ouepeb, TaKK€ HMEIOT CBOMCTBO JMHAMHUYHO MEHATHCS B 3aBUCHMOCTHM Kak OT BHYTpPEHHEH
00OCTaHOBKH, TaK M OT BHEIIHUX ()aKTOpPOB. B 11e710M MOXKHO cKa3aTh, 4YTO KOHKYPEHTOCIIOCOOHOCTb
NPEANpPUITHS. €CTh €ro MNPEUMYLIECTBO [0 OTHOWIEHHWIO K MPEINpUATUAM-KOHKYPEHTaM,
OCYILECTBISIOLIMM CBOIO JEATEIbHOCTh B paMKax KOHKPETHO B3SITOM OTpacid Kak BHYTPH
HAI[MOHAJILHOM JKOHOMHUKH, TaKk U 3a ee mnpenenamMu. [lo3TOMy KOHKYpPEHTOCHOCOOHOCTH Kak
OTHOCHUTEJIbHASI KaTeropusi MOXKET OBbITh OICHEHA TOJBKO IO OTHOIIEHUIO K TAaKUM IPEIIpPUATHIM,
KOTOPBIE BBIMYCKAIOT AHAJIOTMYHYIO MNpOAYKIHMI. COOTBETCTBEHHO B paMKax OTpPaciad OIHO
IIPEANPUATHE MOXKET BBICTYIIATh B POJIM JIMIE€PA [10 OTHOIIEHUIO K IPYTUM MPEANPUATUAM OTPaciIu.

OCHOBHBIMU KPHUTEPHUSIMH, [0 KOTOPHIM MOXXHO HJIEHTU(GUIUPOBATH JIUIUPYIOIIEE B CBOEH
cdepe npeanpusaTHE, 00J1aAAI0IEe HAUBBICIIUM 110 CPABHEHHIO C APYTHUMHU MPEANPUATUSIMHI OTPACITH
YpOBHEM KOHKYPEHTOCIIOCOOHOCTH, MOKHO CUUTATh CIEAYIOLIHE:

-TI0JIHOE COOTBETCTBUE MOTPEOUTEIHCKHX CBOWCTB BBITYCKAEMOM MPOIAYKIHMU MOTPEOHOCTSIM
nmoTpeouTenei;

- IOJIHOE COOTBETCTBHE BBIITYCKAEMON NPOAYKIIMM CETMEHTY PbIHKA;

- MIOJIHOE COOTBETCTBHE BO3ZMOXKHOCTEHN MpeanpusaTus (asze ero U3HEHHOTo HUKIIA.

JlaHHBIE KPUTEPUU U SBIAIOTCS OCHOBHBIMH ISl ONPEAEICHUS KOHKYPEHTOCIOCOOHOCTH
MPEANPUITHI OTPACIIM U ONIPENEIECHU IPEAIPUATUS-INIEPA.

OnHako creayer TOBOPUTH HE TOJBKO O KOHKYPEHTOCHIOCOOHOCTH KaKJOTO OTIEIBHOTO
MPENNPHUATHS, HO U KOHKYPEHTOCIIOCOOHOCTH U OJIaronoy4uy KaskJJoro peruoHa crpaHsl [4].
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[To mMHeHHIO OOJBIIMHCTBA CIEIUATMCTOB, JAHHBIE TOKA3aTENH MOTYT OBITh OIICHEHBI IO
YeThIPEM OCHOBHBIM MOKa3aTelsIM B pacueTe Ha Jylly HaceJIeHHUs:

- pa3Mepy BaJOBOI'0 pernoHanbHOro npoaykra (BPII),

- BEJIMYMHE MTPOU3BOJICTBEHHBIX PeCypcOB (OCHOBHBIX (POHIIOB U T.1.),

- BETMYMHE MPUPOIHBIX PECYPCOB,

- IOKA3aTesIo YeJI0OBEUYECKUX PecypcoB (YPOBHIO 0OPa30BAHHOCTH).

OrpomMHOE 3HAa4YeHHE HMEET OLEHKA MPOIYKTUBHOCTH HCIOJB30BAHUS PECYPCOB KaXKIOTO
KOHKPETHOTO TPEIIpPUATHSA, ISl Yero TakkKe HEeoOXOIHMMO OMpEeAeNUTh HEOOXOAWMBbIE KPUTEPHUU.
Jlis maHHOW OIICHKM WCHOJIBb3YeTCs, HalpUMep, PeHTa0eNbHOCTh MPOM3BOJCTBA, MOKA3BIBAIOIIAS
KOJIMYECTBO MPUOBLIH, MOIy4aeMOi IpeInpusITHEM Ha pyOIib BIOKEHHBIX B MPOU3BOJICTBO PECYPCOB
(m3gepxkek mpou3BoAcTBa). OTHAKO OSTOTO HEAOCTATOYHO. B COBpEMEHHBIX YCIOBUSX IS
MOJAJEp>KaHUsl U POCTa KOHKYPEHTOCIOCOOHOCTH B 0OphOE ¢ KOHKYpEHTaMHU NMPUMEHSIOTCS HOBBIE
MOXO/IbI K OPTaHMU3AIMH TIPOU3BOCTBA U YIPABIEHUS 10 CPABHEHUIO C UCTIOIb3YEeMBbIMU PaHbIIC U
C TEeMH, YTO HCIOJB3YIOTCI KOHKypeHTamu. [Ipexxne Bcero, 3To KacaeTcsi WHBECTHIMOHHOM
MIOJINTUKH, a TAK)KE BHEJPEHUSI HOBOW TEXHUKHU M TEXHOJOTHH.

JlesitenbHOCTDh  J1I00OTO  MIPEANpPHUSATHS ONpeAeNsieTcsl BIUSHUEM LeNnoro psaa (¢GakTopos,
KOTOpBIE B COBOKYITHOCTH U (DOPMUPYIOT €r0 KOHKYPEHTOCIIOCOOHOCTh. JlaHHbBIE (aKTOPHI AETSATCS
Ha TPU OCHOBHBIE TPYIIbI: TEXHUKO-3KOHOMHYECKHE, KOMMEpUECKHEe M HOPMAaTHUBHO-IIPaBOBBIE.
[TprdeM Bce OHM MOTYT KakK CIIOCOOCTBOBATH POCTY KOHKYPEHTOCTIOCOOHOCTH, TaK U MPEMSITCTBOBAThH
emy. K TeXHHKO-?KOHOMHUYECKUM (HaKTOpaM OTHOCSTCS: KayecTBO MPOAYKIMHU, BEIMYMHA LIEHBI
peaM3anyy W 3aTpar NpU BhIMycke mpomykmuu [S]. O4eBHIHO, YTO KA4YECTBO, IIEHA M H3ACPKKHU
OTIPECTSAIOTCA MPOU3BOAUTENBHOCTBIO TPYJa, YPOBHEM MCIONb3YyEeMbIX (DaKTOPOB IMPOU3BOJICTBA,
MOJXOJIOB K YIPaBJICHHIO W opraHu3anuu. OTIMYUTENBHON 4YepToil KOMMepYecKuX (HaKkTOpoB
SBIIIETCS. UX CTIOCOOHOCTDH OTNPEAEIAThH YCIOBUS pealnu3aliil MPOIyKIIMH IpeanpusITis Ha peiHKe. K
WX YUCITY MOXXHO OTHECTH:

- COBOKYITHOCTh (PAKTOPOB PHIHOYHOM Cpefbl (CTENEeHb KOHKYPEHILUU B OTpaciu M PETrHOHE,
COOTHOILIEHHE COpoca U TMPEAJIOKEHUS Ha MPOAYKLUHIO Ha pPBIHKE, TEPPUTOpPUATbHBIE H
HAI[MOHATILHBIE OCOOCHHOCTH, OMPEIEISIFOIINE CIIPOC U JIp.);

- CTENEHb MOJHOTHI CEpBUCA, @ MMEHHO: HAJUYHME JUJIEPCKO-IUCTPUOBIOTEPCKUX IYHKTOB
MIPOU3BOJUTENS MPOIYKIINH, KAYeCTBO TEXHHUYECKOTO U TAPAHTHMHOTO OOCIY)KMBAHHS U JIPYTUX
HEO0OXOIMMBIX JJIsl UCIIOJIB30BaHUsI KOHKPETHON MPOAYKLIUU YCIYT);

- pexnamy, ee GOpMbI, TOHATHOCTbD, JOCTYITHOCTh M CTEIIEHb BO3JCHCTBHS HA TOTPEOUTEIS;

- AIMUJIK TIPEANPUSATHUS, U3BECTHOCTh TOPrOBOM MapKH, JEJIOBYIO penyTalus U T.II.

HopMaTtuBHO-TIpaBOBBIe (PAKTOPHI KOHKYPEHTHOW CpEAbl BOIUIOMIAIOT B ce0€ OCHOBHBIC
TpeOOBaHUSI TEXHUYECKOW, HSKOJOTUUECKOW W HWHOM O€30MacHOCTH WCIOIb30BaHMS TMPOAYKTa
OPEeNnpusaTHs TMOTpeOuTeNeM, KpOME€ TOTO — O3TO TAaTeHTHO-TIpaBOBbIe TpeOoBaHus. [lpu
YCTAaHOBJICHUH HECOOTBETCTBHSI TMPOAYKIWU TPEANPHUATHS JCUCTBYIOIIMM HOpPMaM, TpeOOBaHUSM
CTaH/IapTOB M 3aKOHOJIATEJIbCTBA OHA HE JOJDKHA MpeJylaraTbCsi MOTPEeOUTEN0 Ha phIHKE. Takum
0o0pa3oM, KOHKYPEHTOCIIOCOOHOW MOKHO CYUTATh OPTaHU3AIMI0, WMEIOIIYI0 WHHOBAI[MOHHBIN
MaTepUaIbHO-TEXHUYECKUH TOTEHIMAJ, HCIOJb30BaHWE KOTOPOTO MPHUBOJUT K  BBIIYCKY
BBICOKOKOHKYPEHTOCTIOCOOHON Ka4eCTBEHHOU MPOIAYKIIMH, CIIOCOOHOM yIOBIETBOPATH MOTPEOHOCTH
MoTpeOuTeNss B HEOOXOIMMOM O0OBEME.

Taxxe Oe3 BHHUMaHHS HENb3sI OCTABJIATH Takwe (PaKTOpPBI BHEUIHEH Cpeibl, Kak MEHTaIUTET
HacelleHus, copMHupoBaHHAs B CTpaHe M PETMOHE KYJIbTypa U €€ OCOOCHHOCTH, a TaKXKe YpOBEHBb
Pa3BUTOCTH MapKETUHTOBBIX yciyr. K dumcnmy BHYTpeHHHX (aKTOpOB CleqyeT HO00aBUTh HUMHJIK
MPEANPUATHS U €r0 MPOAYKIIUH, IKOJIOTUYHOCTh MPOAYKIIMH U TPOU3BOJCTBEHHOIO MpoLiecca U Jp.

[ToTeHnMan KOHKYPEHTOCIIOCOOHOCTH MOKET OBITh OOecreueH MPEANpUITHIO B TOM clydae,
ecnu OHO 0O0JagaeT CHOCOOHOCTHIO K OBICTPOMY pEarupoBaHUIO Ha JWHAMHUYHO MEHSIOLTUECS
MOTPeOHOCTH BHEIIHEH cpenibl. CKOPOCTh pearupoBaHUs 3aBUCUT OT THOKOCTH CaMOTO MPEATPHUSITHS,
M3MEHEHUH B €ro OM3HEeC-Tpoleccax Ha OCHOBE UMEIOIIUXCSl COOCTBEHHBIX PECYPCOB U MOTEHIINAIA,
SIBIIIOIINXCS pe3epBaMU KOHKYPEHTOCTIOCOOHOCTH. OCHOBHBIM OPHEHTUPOM TIPU 3TOM JIOJIKHO
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CTaTh yMEHHE OBICTPO UACHTU(UIMPOBATH M PPEKTUBHO MCIOIB30BATH B KOHKYPEHTHOW OOphOe
CBOM KOHKYPEHTHBIE MPEUMYIIECTBA, BHITOJIHO OTJIMYAIOUINE MPEANPUATHE OT MOTEHIUATBHBIX WU
peayIbHbIX KOHKYpeHTOB. Hy)XHO IOHMMAaTh CIIOKHOCTh CHUTyallud B MHPOBOM 3KOHOMHUKE,
CIIOKMBIIMECS Ha CEroAHAIHUN neHb. Cnexyer oOpaTHUTh BHUMaHUE Tak)Ke€ Ha CIIOCOOBI
COBEpPIICHCTBOBAHUS MEXyHAPOIHOT O SKOHOMUYECKOTO COTPYJHUYECTBA Ha
nuBepCcU(DUIIMPOBAHHON OCHOBE. Takxke 00s3aTEIbHO B3aUMO/ICHCTBOBATh CO BCEMH MapTHEpaMu 0e3
UCKJIIOYEHUSI M OTCTauBaTh HALMOHAJbHBIE NPHOPHUTETHL. OTIENbHOE BHHUMaHHE HEOOXOIMMO
YAETUTh MEXKAYHAPOJHOMY COTPYAHUYECTBY AJI1 YCTOMUMBOTO Pa3BUTHUSI SKOHOMUKH U TOBBIILICHUS
OIarococTosHUsL KUTeNeld CcTpaHbl. TakuMm 00pa3oM, KPUTEPUH KOHKYPEHTOCTIOCOOHOCTH
OXBAaTBIBAIOT IIEJIbII CHEKTP SKOHOMHYECKUX, COLUUAIbHBIX M MOJIUTHYECKUX TokazaTenel. Taxxke
ClleqyeT OTMETUTh, UYTO 3aTPyJHEHUS B CBSI3M C CAHKUUSAMHU CO3JAl0T YCJIOBHS JUISl Pa3BUTHS
oTeyecTBeHHOro OusHeca. He crout 3a0piBath, 4To eciu Poccusi He mpennpuMeT HUKAKUX Mep JUIs
pa3BUTH OTpacieil HallMOHAbHON YKOHOMHKH, TO CAHKLIMM MOTYT HAHECTH e orpoMHBIN yiep6. B
OymKalIen MepcrneKTHBE POCCUMCKON IKOHOMUKE MPEJCTOUT JOJITHA M HEJIETKHI MyTh MOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH 3a CYET Pa3BUTHsI HAIIMOHAIBHOM MPOMBIIUIEHHOCTH, 00ECIeueH s pocTa
SKOHOMHMKH Ha OCHOBE TEpEelOBbIX HAYKOEMKHUX TEXHOJIOTHH, (opMHUpOBaHUS B CTpaHe
ONaronpUATHBIX YCIOBUHM ISl IPUTOKA PA3IMYHOIO PO/Ia MHBECTUIUH.
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KynukoB Ceprei, cryaent BIIU (¢punmman) BonrI'TY, Bonrorpan
Mensenesa JI.H., n.3.H., npodeccop BIIU (punman) Boar['TVY, Bonrorpan

JlesiTenbHOCTh MPEANPUATHN TTOKA3bIBAET, UYTO OHHU, KaK MPaBUJIO, KOHUEHTPUPYIOT CBOU
yCWINS Ha peajlu3aluy KpaTKOCPOUHBIX 1iesiel U 3aaa4 [1].

Crparernyeckie MeXaHHU3Mbl VYIPABICHHUS HUCMHOJB3YIOTCS HWMHU IS  TOBBIILICHUS
3¢ (HEeKTHBHOCTH TIPOU3BOCTBA.

CrneuuanucTsl 1O  YOPABIEHUIO  BBIICISIOT  CIEAYIOUIME BUIBl  T'paHA-CTpaTeruii:
KOHIICHTPUPOBAHHBIM POCT, pa3BUTUE PBHIHKA, PAa3BUTHE MPOAYKIHMH, OCYIIECTBICHHUE WHHOBAIIMM,
TOPU30HTANIbHASL WHTETpallysi, BepTUKAJIbHAs WHTErpalus, KOHILIEHTpHUYEcKas TuBepcu]UKaIus,
KOHTJIOMepaTHasi AuBepcUUKALINS, TUKBUIAINS, OaHKPOTCTBO [2, 3].

Baxxnoe MecTo B 1eATEIBHOCTH CEIbCKOXO3SMCTBEHHBIX MPEANPUATHN 3aHUMAET MOJJepiKKa
rocyaapcraa.

Ona cTUMYIHpPYeT COOCTBEHHOE IMPOU3BOJICTBO MPOAYKTOB NMUTAHHUS M JejaeT ux Ooiee
JOCTYITHBIMU JIJIsl TOTPEOUTENCH.

Cybcumuu st KpecThaHCKO-pepMmepckux  xo3stiictB  (KDX) mpencraBnsitor  coboit
OTIpEICTICHHYI0O CYMMY CPEJICTB, KOTOPYIO TOCYIapCTBO BbIaeNsieT depmepaM w3 (eneparbHOTo
Oromkera. OHa 00s3aTeNbHO SIBJISETCS IeleBod. HampaBuTh cpeiacTBa B WHOM HANpaBlICHUH,
KOTOPOE BBIXOJIUT 3a MPEJHA3HAUYCHHBIE PAMKHU, HEBO3MOXHO.

®epMepaM mpuAETCS 005S3aTeIbHO OTYMTHIBATHCS 3a KaXKAbIH MOTpPavyeHHbIM pyOiab u
MOATBEPKIaTh JOKYMEHTAIIbHO pacxomoBanue jaeHer. Korna KOX paboraer Oosbiie Tpex JeT, OHO
mojiyuaeT mpaBo Ha  odopmieHue cyOcuauM  Ha  JajbHeEillee  pa3BUTHE  CBOETO
CEJIbCKOXO035IMCTBEHHOTO MPEAIPUHUMATENHCTBA.

B 2022 rogy KOX MoryT BOCHOJIb30BATHCS CAEAYIOIIUMHI BUIAMH TOAACPIKKHU:

- TIOJIy4€HHE TPAHTOB JUIsl Pa3BUTUS XO3scTBa. JIEHBI'M MOXKHO HCTpPaTUTh Ha MOKYIKY
3eMEJIbHBIX YYaCTKOB, MPOBOAKY KOMMYHUKaMi. Takoi BUI MOANEPKKH OpraHWYeH, W MOJy4yaroT
ero He Bce KOX;

- KOMIICHCAIUSI CPEACTB, MOTPAUYCHHBIX Ha MOKYNKY YIOOPECHHI, )KUBOTHBIX (CBHHEH, OBEIl,
KOpPOB H JIPYTHX);

- TMOJyYEHUE CPEICTB, KOTOPbIE MOKPOIOT 3aTpaThl Ha CTPOUTEIHCTBO MPOU3BOJICTBEHHBIX
00BEKTOB, K IPUMEPY, 3aBOJIa 0 IepepaboTKe MOJIOKa, CBUHO(EPMBI, NTHIICHEPMBI,

- cyOCcHIMY, TIOKPBIBAIOIINE KPEIUTHL. 3a€MHBIC CPEACTBA JOJIKHBI OBITH UCTPAYCHBI CTPOTO
Ha TO, YTOOBI MOJIEPHU3UPOBATH (PepMEPCKOE XO35HUCTBO;

- nu3uHTOBBIE CcyOcuanu. OHM TakKe HMMEIOT CTPOTO€ OJHO3HAYHOE TMpeJHa3HAYCHHE —
HAMpPaBIIAIOTCS HCKIIOUYUTEIBHO Ha MOTallleHWE JIM3MHra, KOTOPBIK HCIOJIb30BAJICS Ha B3STHE B
apeH/y ¥ TIOCTEAYIONIUI BBIKYII CEIbX03000PY/I0BaHUS U TEXHUKH.

Jlenbru u3 rocOr0pKeTa HEe CTAaHYT BBIJICIATHCSA €IUHOBPEMEHHO OOIIEH CYMMOM.

h d S
Pucynox 1 — KpectbstHcKO-hepmepckoe xo3siicTBo 3umoBent B.I'. — mpon3BoicTBO BUHA,

BO3/ICJIIBAHUC BUHOT'paga

CormacHo coBpeMeHHbIM mnoaxojgaM aesarenbHocTh KOX 3umoseny B.I'. pomkna
COOTBETCTBOBATh MPHUHIIUIIAM:
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- NEepBbI MPUHLUN: KINEHTOOPHUEHTUPOBAHHOCTh. Ycmex (yHkiuonupoBanus KDX
3umosen B.I'. HaxoIuTCs B 3aBUCUMOCTH OT CTEIICHU YIOBICTBOPEHHOCTH TIoTpeduteneil. B cBs3u ¢
stuM K®X 3umosen B.I'. 1omkeH pa3BuBaTh MapKETHHT;

- BTOpoi mpuHIMI: npodeccuonanuzm. JesrensHocte KOX 3umosen B.I'. momkna
OBITh HarlelleHa Ha (OPMHUPOBAHUE MTOTOKUTEILHOTO HMHJIXKA;

- TPETUH TIPUHIUII: WHHOBAIIMOHHBIA TOAXO0A. VIHHOBAIMOHHBIA IMOJIXO0J K paboTte
JOJDKEH OBITh BBIpaKeH B TOM, 4To B KOX 3umosenr B.I'. mOCTOSHHO COBEPIICHCTBYIOT KOHTPOJIb
KaueCTBEHHOT'O YPOBHS IIpejlaraéMbIX IPOAYKTOB (BUHO);

- YeTBepThIM MPHUHLMIL: KOMaHIHas pabora. B pamkax opraHuszanuu AesTeNbHOCTH
nepcorasia KOX 3umosen; B.I'. qomken ObITh peann30BaH KOMaHIHBIN TTOJIXOT;

- OATBIA TpUHIMI: OTKpbITOCTh. KOX 3umosen; B.I'. nommkHa nmoanepKuBaTh BbICOKUN
YPOBEHB IPO3PAYHOCTH U TOCTYITHOCTH, UMETh CBOWM UMUK B COL[UAIBHBIX CETSX.

I'maBHbIe 3amaum mpu  pa3paboTKe CTpaTerWd TOBBINICHUS KOHKYPEHTOCIIOCOOHOCTH
komnannn KOX 3umosen B.I'. cocTout B ciienyromnmm:

- YBEJIUYCHHUE BBIPYUKU OT MPOJAXH OPraHU3aLIUN;

- YBEJIMUEHUE CYMMBI YUCTOU MTPUOBLIN OpTaHU3aIIHH;

- ONTUMU3ALIMS PACXOJIOB;

- NOBBIIICHUE YPOBHS CpeAHEH BBIPAOOTKM MO KaXIOM IITaTHOM eJUHMIE 3a CYET
3¢ HEKTUBHON CHCTEMBI CTUMYJIMPOBAHUS TPYIOBOU ACATENBHOCTH [4].

Ha pucynke 1 npencraBieHo aepeBO LEIEH.

y.l'[y‘lHIeHI/Ie KOHKYPCHTHBIX HO3I/II_[I/II71

KOMIIAaHUH
- DopMHpPOBaHHE KOHKYPEHTHBIX o
Ll al
IPEeUMYILECTB
VYueT coBpeMEeHHbIX IoBbleHNE YpOBHS AxTHBU3aLUs
TpeboBaHuil cepBuca YEJIOBEYECKOTO npoasmxerust KOK

MpoeKTHble MeponpuATUA:
- NOBbICUTb KOHTPOJIb 32 KAYECTBOM NPOAYKLMK
- aKTMBM3MPOBATb MPOABUMIKEHME NPOAYKLMM B COLCETAX.

Pucynok 1 — Jlepeso neneit crpaterun KOX 3umosen B.I'.

['maBHas 1ienb — MOBBINICHHE KOHKypeHTocmocoOHocTH Kommanuu st KOX 3umosen B.I'.
OCHOBHBIM HEJOCTAaTKOM KOHKYPEHTOCTIOCOOHOCThIO KoMmanumun K®X 3umosern B.I'. sBusercs
OTCYTCTBUE AKTMBHOW KOMMYHMKAIIMA B COLIMAJIBHBIX CETSIX, OTCYTCTBUE CTPAHUI] B COLMAIbHBIX
CeTSAX, YTO SBISETCS OOJNBIIUM HEAOCTaTKOM isg  opranu3anuu. Cutyamus Tpedyer
COBEPIICHCTBOBAHUS KOMMYHUKAIIMOHHOW TMOJIUTUKHA IyTeM ONTHMHU3AlUA OOpaTHOW CBSI3UM Ha
oUIINATFHOM CAalTe M paCITUPEHUS IPUCYTCTBUS B IOMYJISIPHBIX COITMAIBHBIX CETX [5].

Ta6mmma 1 — Buasl MapkeTHHTOBBIX KOMMYHHKAIUH, ncnonb3yembix KOX 3umosen B.T'.

Bun kommyHukanuit XapakrepucTuka BrIsiBiIeHHBIE HEIOCTATKU
Mopaynb Bo3MOXKHOCTH 3a1aTh | He mocrarouno oneparuBHast
. OTBeTHOE MUCHMO TIPUXOIUT B TCUCHHE
BOIIPOC Ha caiTe myTeM oOpatHas CBsI3b C IOCETUTEICM
N roJrgaca, a 3To y)Ke He ONepaTUBHAS CBS3b.

OTIPaBKH MHCbMa caiita

CoraabHbIE CETH Ha moMeHT ucciaemoBanus OTCyTCTBHE CTPAHUIIBI B COITUATBHBIX CETAX
CCBUTKH Ha CTPaHUIIBI B TOBOPHUT O HETPAMOTHOM 1 HEdP(HEKTUBHOMN
COLIMAIBHBIX CETAX KOMMYHHUKAITMOHHOH TOJUTHKE
OTCYTCTBYIOT
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Bo3moxxHOCTE 3aKa3a 3BOHKA V noceTrutens caiita eCcTh O6paTHLII>i 3BOHOK IMMPOUCXOAUT B TCHCHUC
BO3MOKHOCTh OCTaBHTh CBOM rnmojggaca. 9To JOBOJIBHO ,HJ'H/ITCJ'ILHHﬁ
HOMCD Teﬂe(l)OHa, YTOOBI C HUM MMPOMCIKYTOK BPEMCHU I OﬂepaTPIBHOﬁ
CBA3aJINCh CBA3U

[Toxamucka Ha HOBOCTH M aKIWK | BHM3Y riaBHO# cTpaHuipl ects | CalT BBITONHEH B CTPYKTYpE JICHIMHTA:
BO3MO’KHOCTH ITOJIITUCKH Ha JUTMHHAS CTPaHUIIA.

HOBOCTH

OcHoBHbBIE TPUYUHBI, KOTOPBIE TPEOYIOT BBEICHNS HHHOBAIMI B OpraHu3aluu.

Ta6mmia 2 — [Tpuunnsl HoBoBBeaeHN B KDX 3umosen B.T'.

[Tpuunna Conepxanue
I. Breninue npuunHs
1. DxoHOMUYECKHE CHmxeHue ce0eCTOUMOCTH YCIIyT
2. [Tonutndeckue TpebGoBaHusI 10 CTaHIAPTaM KadecTBa
3. PerHOUHBIC Brenpenne KOHKYPEeHTOCTIOCOOHOCTH
4. TexHu4deckue CHWKEHHE 3aTpaTr Ha PeaTu3allfio MPOIYKIUU
5. Dxonoruyeckue CHuXeHUE ypOBHS 3arpsi3HEHUS OKpY KaroIlei cpeabl
6. CounaiabHbIe CoruanbHble TApaHTHH
7. KoHKypeHTHBIE Bueapenne HOBOro TOBapHOT0 3HaKa HA HOBOW YIaKOBKE
II. BHyTpeHHUE MPUYUHBI
1.Yupaenenue IonyueHre MaKCUMAaJIbHOTO YPOBHS MPHOBLTH OT HOBOBBEICHHUS
2. Kagposblie IIpuBieueHne HOBBIX CIIEHUATNCTOB
3. duHaHCOBBIC IoBsIlIeHNE YPOBHS PEHTA0CITBHOCTH MIPOU3BOJICTBA
4. TexHudeckue BHezipeHre HOBOrO YCOBEpIIEHCTBOBAHHOTO 000pYI0BaHUs

JIJiss TIOBBIIICHUS] CTPATETHUH PA3BUTUS U TONYYCHHUS BBICOKOTO ypoBHS mnpuObimm KDX
3umoger; B.I'. HeoO0X0aMMO NPOABMIKEHUE NMPOIYKIIMA B COLMAIBHBIX CETAX — HACATBHBIN CIIOCO0
MOJIy4eHHUsl Ka4eCTBEHHOTO IIeNIeBOTO Tpaduka Ha cBOM pecypc. s Toro 4toObl MPOABMKECHUE
yepe3 COIHUaNIbHBIE CETH OBUI0 MakCUMajdbHO 3(P(EKTUBHBIM, HEOOXOAMMO MPEIBAPUTEIHHO
npoBecTH paboTy MO ONTUMHU3AIMHM COOCTBEHHOTO caiiTa moj coruainbHble cetu (Social Media
Optimization) ¥ TOJBKO IMOTOM IPHUCTYINATh HEMOCPEICTBEHHO K MapKEeTHHTY B corceTsax (Social
Media Marketing).

O¢ddexTuBHOE MNPOABUKEHUE B COLMATIBHBIX CETSIX MOAPAa3yMEBAaeT psA  KIIIOUEBBIX
MOMEHTOB:

Cmpameaus npoodsudiceHus:

— HCCIEJ0BAaHUE ayIUTOPUU U KOHKYPEHTOB;
— ¢opMupoBaHUE MPAaBUJI KOMMYHUKAIIUH ¢ ayTUTOpUEH U MJIaHa €€ PUBIICUCHHUS;

—  CO3/aHHE KOHIEMINH PeaTH3alii CTPATETHH.
Paszpabomxa bpeno-niampopmoi.:

— pa3paboTka qu3aiiHa U CO3/JaHUE TPYII, OJOTOB, CTPAHHUILI, AKKAYHTOB (TaK Ha3bIBaEMBIX
OpeHn-maThopm);

— HWHTerparus KOprmopaTUBHOTO caiTa / 60ra C COLCETIMH.

Paspabomka konmenma, unmepecyroweco nompebumens.

[IpuBneuenune ayauTopuu: noces; GpeHINHT; MeIuapeKiIama.

Ynpasnenue kommynuxayusamu ¢ ayoumopueu:
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— oOpraHu3ainusi JHCKYCCHM; KOMMEHTHPOBAHHE IIOCTOB IOJb30BaTeNIel; OpraHu3alus
AKCIEPTHOM MOAECPIKKH.
Omuemnocms:

— MOHMTOPUHI aKTUBHOCTH ayIUTOPHH; KOHTPOJIb JOCTUTHYTBIX MTOKa3aTeNei.

B oTnnume OT MHCTPYMEHTOB, OOIIMI MPUHIUI NPOABMKEHHS CaiiTa B COIUAIBHBIX CETSIX
a0COJIIOTHO HE MpUBsA3aH K KOHKpeTHoMY MHTepHeT-pecypcy. BaxkHo Xxopomo pas3oOpaTbes, rae
HAXO/WTCS Ballla IIeJieBast ayJUTOpUs U B 3aBHCUMOCTH OT ATOTO BHIOMpPATH [UISA MPOJBUKECHHUS Ty
VI UHYIO CETh, KOHKPETHBIE TUIOIA/IKH.

Ha pucynke 2 B Bujie CXEMBbI IIpeICTaBICHBI TpeuMyIecTBa pexinaMbl Openga KOX 3umosery
B.I'. B conManbHbIX CETSIX M ONTUMHU3ALUY [TOBEIEHYECKUX (DAKTOPOB MPOJBUTAEMOrO CaifTa.

Peknama B coumanbHbIX CETAX OntuMu3saius noBeneHuIeckux hakropos caiira (SEO)

(SMM) —

Bbixog 8 TOMN
YnydweHune nosunuymii caiita no
3aZlaHHbIM KNHOYEBBIM 3anpocam

LWnpokuii oxsat

BbicOKas akTMBHOCTb

J10ANBbHOCTb MOMCKOBbIX CUCTEM.

MoBblleHWe NONCKOBOW
> NpPUBAEKATEIbHOCTU CaiTa A1 MOUCKOBbIX

ruuetanm Qunour 1 (Gnancle

N K paboTe B cucteme
[ONYCKaloTCA TONbKO

vauarTRAUUKIA ANNAIIIANKIA

ApanTtaums ayautopum
ToHKas HacTpoliKa ueneBomn
ayauUTOPUK M XapaKTepa noseaeHns

TapreTupoBaHue
Moabop ayamTopun no
h reorpaduueckum npmusHakam

EcTecTBEHHOCTb
BbinonHeHWe 3agaHuii
peanbHbIMU NONb30BATENSAMW B PYYHOM

Pucynok 2 — [IpeumymectBa pexinambl KOX 3umoser; B.I'. B colmanbHBIX CETAX U ONTUMM3ALUN
MOBEICHYECKUX (PAKTOPOB MPOJBUTAEMOro caifTa

B PyHere OCHOBHBIMH HMCTOYHUKAMH TpuBieueHus Tpaduka cuutatorcs Facebook,
BKontakte, Twitter, OgHoknaccHukd, Moit Mup, pasiauuHble TeMaTHUECKHE CalThl, (Hopymsl,
couuabHble ceTu it 6morrepoB. Ho BHe 3aBHCHMOCTH OT miaTGOpMbl 1 UHCTPYMEHTOB, YMEHHE
BOWTH B JIOBEPUTEIbHBIM KOHTAaKT CO CBOMMH NOTEHIIMAIbHBIMM KIHEHTAaMH — 3TO OCHOBHOMU
NPUHLMI TPOABMKEHHUS cailiTa B couMalmbHBIX ceTax. Hawubonee pacnpocTpaHEHHBIMU U
3¢ (HEeKTHBHBIMU UHCTPYMEHTAMU MTPOJBUKCHHIS B COITUAIBHBIX CETSIX SBIISIOTCS:

—  CO3JaHue W MPOJBMKEHNE COOCTBEHHOM CTpaHUIIBI OPEHIIA;

—  CO3[aHUE U MMPOJIBUKEHHE COOOIIECTB B COIIMAIBHBIX CETSX.

Taxkum oOpa3zom, paspaboTaHHbIE PEKOMEHIalK1 o COBEPILIECHCTBOBAHUIO
KoHKypeHTHOcTiocoOHOCTH K®X 3umoBery B.I. B coluanpHBIX CETSX JOKHBI TOBBICUTH €r0
MHTEPHET-UMU/DK B IJ1a3aX IOCTOSIHHBIX M MOTEHIHMAIBHBIX KIMEHTOB, YBEIWYUTH KOJIUYECTBO
kinueHToB. ['maBHas 1enb mpoekta nosswimieHus dddextuBHoctu s KOX 3umosen; B.I'. — craTth
JUACPOM CpelU MOAOOHBIX OpPraHU3alui Ha PHIHKE M MOBBICUTH CyMMY COOCTBEHHOIO KalluTala.

Dopmuposanue n0sIbHOCMU nompedumenel. Pe3ynbTaTroM BBINONHEHUS TaHHOW 3a/a4yd
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JOJDKHO CTaTh (POPMUPOBAHHME MOJOKHUTEIHHOIO OTHOUICHUS K MpPeJlaraéMbIM yciayraM KOMIIaHUH,
KOTrJia MOTpeOUTeNb BOCIPUHUMAET YCIYTy KaK OJIHY U3 JYYIIUX B CBOEH KaTETOpPHH.

Obecneuenue npuobpemenuss npeoiazaemvix yciye. Pe3ynbraToM JaHHOW 3aaydl JOJKHO
CTaTh MOJMNMCAHUE JOIOBOPA HAa OKa3aHHE yCIyr MEXAY MCIOJHUTeNeM U norpedutenem. Llenesoit
CerMEHT PEKJIAMHON KaMIIaHUU MOXHO MPEACTaBUTH CIIEIYIOIUM 00pa3oM:

- MY>KYHMHBI U )KEHIIUHBI, UMEoIue padoTy.

- Bo3pact: 25-45 ner.

- MpOXUBAaHUE: HAa TeppUTOpUHU Bomnrorpanackoi odmacTy.

CwMmeTta pacxoJ10B Ha peKJIAMHYIO KaMITaHUIO B Tabnuue 3.

Tabmuua 3 — Cmeta pacxonoB Ha crpareruio KOX 3umoser B.I'.

Hampasnenue Ob6beMm Lena (pyo0.)
Hapyxnas pexnama 3 mr. 1403 000
Hroro 1403 800

OCHOBHBIMU SIBHBIMHM PE3YJIbTaTaMH pealii3allud MPEeIIoKEHHbIX Meponpuatnii B KOX
3umosen B.I. sBnsitoTcs cnenyromue:

- y3HaBaeMocTh Openaa 3umosen B.T.

- noroTuI U pexiaamuoe coobmenne KOX 3umosen B.I. 3anomunaercs norpedurensmu.

CIHCOK HUCITOJIb30BAHHBIX UCTOYHUKOB:

1. AradonoB, B. A. Crparermueckuii MeHemKMeHT. Mojaenu u mpoueaypsl / B.A.
AradonoB. — Mocksa: UTHOPA-M, 2018. — 276 c.

2. AntonoB, A.Il Ilomxox k orenke 3(()EKTUBHOCTH XO3SHCTBEHHOW IESTEIbHOCTH
oprauu3zanuu / A.Il. AutonoB // UunoBaunonHas Hayka. — 2021. — T. 1. - Ne4. — C.31-33.

3. baiina, E.A. OcHoBHble TOAXOABI K OIEHKE 3((YEKTUBHOCTH JESITEIBHOCTH

npeanpuHUMaTenbckux cTpykTyp / E.A. baiina, A.b. Xamkumypat // Novalnfo.Ru. — 2021. - No58. —
C.193-197.

4. buprokos, E.P. Meronnueckne OCHOBBI OIEHKH A()PEKTUBHOCTH ACSATEIBHOCTH
opranuzaiuu / E.P. BupiokoB // OOpa3oBanue u Hayka Oe3 TpaHMIL: COIUAIBHO-T'YMaHHUTapHbIC
Hayku. — 2021. - Ne7. — C.33-34.

5. Mensenesa JI.H., 'onuapoBa E.B. Crparernueckuii mapketusr / BIIW. Bomxckuil.
2016. - 77c.

W CHOJIb30BAHUE AJIMTUBHBIX TEXHOJIOT A BOJATOI'PAICKUMHA
KOMITAHUAMU

Cyneiimanona JI. B., cryaent BIIU (dpunman) Bonr[ TY
Mensenesa JI.H., nokrop sxoHOMHYecKuX Hayk, mpodeccop BIIU (punman) BoarI'TY

AKTYalnbHOCTh OOBSCHSIETCS] aKTUBHBIM MPUMEHEHUEM HOBBIX TEXHOJOTUH B MIPOMBIIIJIEHHOM
npousBojicTBe. Kaxkmoe mpennpustue B Poccuum m Mupe CTpeMHUTCs cO3/1aBaTh Oojee JACHIEBYIO,
HAJCKHYI0 U KaYECTBEHHYIO MPOAYKIHUIO, UCIOJIb3Ys CaMbl€ COBEPIICHHBIE METOJbl U MATEPUAIBI.
Hcnonp30BaHne agAUTHBHBIX TEXHOJOITMH — OJWH U3 SpYAWIIUNX IPUMEPOB TOrO, KaKk HOBBIE
pa3paboTKu U 000pyIOBaHUE MOTYT CYLIECTBEHHO yIyUllaTh TPAJAULIMOHHOE TPOU3BOJICTBO.
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AnnutuBHble TexHojoruu (Additive Manufacturing — oT cioBa aAJUTUBHOCTh —
MPUOABIISIEMBI) — 3TO MOCIOMHOE HapallUBaHUE U CHHTE3 0OBEKTa C MOMOIIBI0 KOMIBIOTEpHBIX 3d
u 5d texnonoruii. 306perenue npuHaiexutr Yapiaszy Xamny, B 1986 r. cKOHCTpyupoBaBIIEMY
MEePBBI cTepeonuTorpaduIecKuii TpeXMEpHBINA TpuHTED [3].

OO6nacTe TPUMEHEHUS AJAWTHBHBIX TEXHOJOTHH JOBONBHO obOmupHa. B wactHOCTH, 3D-
MevyaTh MUPOKO HUCIOJIb3YETCsl B MEUIIMHE, CTPOUTEILCTBE, MPOMBIILIEHHOCTH, aBHUa-, aBTOMOOMJIE-
U CyJOCTPOEHUHU.

AJIIMTUBHOE TMPOU3BOJACTBO CErOAHSA JOWHAMHUYHO pA3BUBAETCS, B TOM 4YHCIE W B
Bounrorpazackoit o6mactiu. MecTHbIe NpeAnpuaTusi akTUBHO BHEAPSIOT CBOM HOBBIE pa3pabOTKH B
3TOM HalpaBJICHUH.

Ha Teppuropuum Bosrorpaackoit  001acTé  OCYILECTBISIOT — JESTEIBHOCTh — TakKue
MPOU3BOAUTENN aIIUTUBHBIX TexHosiorui, kak OOO «CrepeoTex», UII M.FKO.Kozenko, OOO
«Bonrexao», OO0 «IIK «HUT».

1. OO0 «CrepeoTek» MpOW3BOAUT cOOCTBeHHbIE 3D m SD-TpUHTEpPHI C TEXHOJIOTHEH
MHorooceBoil FDM-neuatn 5D Additive Manufacturing (5Dtech). SD-nnpuntep Stereotech Cepus
HYBRID - nsatuoceBoii 3D-tipuntep ¢ TexHosiorued SDtech myisi medyatu mpoYHBIX Kak MeETayll
GyHKIIMOHATBHBIX U3fenuid. OCHOBHOE NMPUMEHEHHE — MPOM3BOACTBO 3amacHbix yacten (3UII) mis
MIPOMBIIIJIEHHOTO 000PYJIOBaHUS MPEANPUATUN, XUMUYECKUX TPOU3BOJACTB, arpeCcCUBHBIX Cpel.
[Mponykiuss u pa3paboTku koMnaHuu «CTepeoTeKk», CIEHUATU3UPYIOIIeHCs Ha IPOU3BOJICTBE
aJIMTUBHOTO O00OpYAOBaHMS, TMOJYYHJIM BBICOKYIO OIIEHKY Ha (QenepansbHOM ypOBHE —
BOJITOIPAJICKOE IPEANPUATHE BOLUIO B MATEPKY HOMUHAHTOB VII HanmonanbHOM NMPOMBIIITIEHHOU
npemun PO «Muanyctpusi». Becero Ha koHKype Obuta momana 171 3asBka u3 perunonoB Poccumn. Ilo
uHpOpMaMM KOMUTETa MPOMBIIIICHHON monuTuku, ToproBiu u TOK Bonrorpanckoit obmacrwu,
koMmmaHusi «CTepeoTek» SBISIETCS pa3pabOTYMKOM TEXHOJOTHH MHOrooceBoit FDM-mewatu 5D
Additive Manufacturing (5Dtech) u mnpoumsBoautenem SD-mpuHTepoB. ITO 000pyHOBaHUE
UCIIONIb3YEeTCsl JJI CO3JaHusl MPOYHBIX H3Aenuil 0e3 moanepikek. TexHosmorus OasupyeTcss Ha
QIropuTMax MHOTOOCEBOU IE€YaTH U CBOMCTBE OPUEHTALIMH MTOJIMMEPOB U KOMIIO3UTOB, OHA aKTUBHO
MPUMEHSIETCS Ha OTCUECTBEHHBIX MPOMBIIUICHHBIX MPEANPUATHSIX, TTOKa3biBast ceOst 3 (HEeKTUBHBIM
MHCTPYMEHTOM O€peXJIMBOro mnpou3BoAcTBa. [Ipoaykuus oOianaeT BBICOKUM BHEIIHETOPTOBBIM
NoTeHIMaIoM — mpu coneiictBuu LleHTpa momnepxku skcrnopra Bonrorpanckoit obmactu B 2021
rony oopmiieH nepBsiii B Mupe cepTudukat coorBercTBus CE Ha BCIO IMHEWKY TOBapOB KOMITAaHHH.

2. Muxaun Ko3enko 3aHumaercsi pa3pabOTKON HOBBIX MPOAYKTOB M TeXHOJOrHi 3D-neuaT.
Komnanus ocymiecTBigeT s3kcnopTHbie mpoaaxu B bemapych, Kazaxcran, Apmenuto u ['epmanuto.
3aHMMaeTCs TPOU3BOJCTBOM IUTACTMACCOBBIX H3AENUH, (DOTOKOMUPOBAIBHBIX MAIWH, O(UCHBIX
MalIvH 17151 0CeTHOH MeyaT! ¥ IpOoYUX OPHUCHBIX MAIIUH U 000PYIOBAaHUS U UX COCTaBHBIX YacTeH,
TaKXe BeIeT TOProsito 3D-npuHTepamu.

3. OO0 «Bonrexno» wu3 ropoaa Bomkckoro Bonrorpamckoit o01acTu — sBIsSETCS
npousBoguTenieM 3D-mpuHTEpOB Ui pabOThI € BBICOKOTEMIIEPATYPHBIMU  TEXHUUYECKUMHU
nonmumepamu. Kommanusi mpencrasisna cBoe obopymoBanue PI'VII «Texnomam». ITo Hay4dHO-
uccaeaoBaresibckoe npenmnpusitue ['ocyaapcTBeHHOM KOpIoOpanuu MO0 KOCMUYECKON AEsITeNIbHOCTU
«PockocMoc» 1O TEXHHYECKOMY OOECHEYEHHUIO CO3/IaHUsl PaKEeTHO-KOCMHUYECKOW TEXHHKH, UTO
TOBOPHUT O KAYECTBE M YBEPEHHOCTU KOMIaHUM «BoaTexHo» B cBOE MPOTYKIIUH.

4. OO0 «IIpouszBoacrBenHas kommanusi «HUT» npon3BoauT noMMepHbie KOMIO3ZUIMU IS
MIPUMEHEHHUSI B MPOMBIILJIEHHOCTH, B YKCII€ KOTOPBIX HUTH i 3D-nieyatn Ha OCHOBE nosinamua [S].

Tak Kak KOMIAHUs 3aMHTEpPECOBaHA B KA4€CTBEHHOM M HEIOPOTOM ChIPbE, TEXHOJIOTH
kommnanuu «<HUT» paboTatoT Hax co3gaHreM ONTHMAILHBIX Ka4yecTB MatepuanioB st 3D-mevyaru, He
YCTYMAIOLUX M0 Ka4eCTBY 3apyOeKHBIM aHAJoraM, a IIeHe Ha TMOpAIOoK HIbke. Takke MpOU3BOAUTCS
pa3paboTKa HOBBIX MaTEPHAIIOB, KOTOPHIE YBEITUYAT CIIEKTP OTPACICH.

Kommanus HUT He ocTaHaBnmBaeTcs Ha JTOCTUTHYTOM M Ce€ildac 3aHMMAETCsl pa3pabOTKOM
METOAMK ¥ HMHCTPYMEHTOB TOJYUYEHHS TOJUMEPHBIX KOMIO3ULHUNA C PEryJupyeMbIM YpOBHEM
nmokazatene s 3D-meyaTd METOOM TIOCIIOWHOTO HaruiaBiieHus. B Omkaiimem Oymaymem
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texHonoruss FDM-nieyatu cTaHeT MHTYUTHUBHO TOHSTHOW naxe peOenky u 3D-mpurTep Oyner
OOBIUYHBIM MPUOOPOM B JIOME KaK TeJIEBU30p WM KommbioTep. [loaToMy mpon3BoaCTBO MaTepuasoB
i 3D-neyaTu sIBIISIETCS IEPCIIEKTUBHBIM HallpaBlieHUuEM [4].

Pervon Takxe peryisipHO y4acTBYeT B pa3JIMYHBIX MPOEKTaX M BBICTaBKaX B 00JACTH
annuTUBHBIX TexHomorui. Kpome toro, Ha 6a3ze BoarI'TY u Boal'V cosmaner u paboTaroT
WHXKWHUPUHIOBBIE LIEHTPBI, KOTOPBIE IIJI0OJTJOTBOPHO COTPYAHUYAIOT C IPEANPUATHSIMHU PETUOHA.

Pa3paboTku OpuEHTHpPOBaHBl HA TPUMEHEHHWE B MPOMBIILICHHOCTH Ui TPOW3BOJCTBA
BBICOKOIIPOYHBIX MEJIKOCEPUHHBIX W3JIENMM B CXKaTble CPOKHM M 0€3 Cepbe3HOW MOATrOTOBKHU
npousBojicTBa. C €ro MoMoIIb0 BO3MOXKHO TPOM3BOACTBO M3JEIUN CIOXKHBIX (HOPM, KOTOpBIC HE
MOTYT OBITh MPOU3BEICHBI C OMOIIbIO TPAAULIMOHHBIX TeXHONOTHM. Takke M300peTeHHe yUEHBIX
BonrI'TY moxeT ucnonb3oBatbest Uisi 00yueHHUs: paboTe Ha MHOTOCETEBBIX CTaHKAaX C YHCIOBBIM
nporpaMmMHbIM  yripaBiieHueM. Ctano wu3BecTHO, 4To IIpaBurensctBo Poccuiickoit ®denepanuu
yrBepamwio CrpaTeruto pa3BUTHs aIAWTHUBHBIX TexHoioruit Ha nepuog no 2030 roma. Otpacib
aJIUTUBHBIX TEXHOJIOTHH 00JaaeT BHICOKOW HayKOEMKOCTBIO M MEPCHEKTUBOM M 3a mociennue 10
JeT TMOKa3biBaeT Mo3uTHBHYIO nuHaMuKy [7]. Tak B 2020 rogy oObeM pPOCCHICKOTO pBIHKA
aJIUTUBHBIX TEXHOJIOTUIA COCTaBUI 3,5 MIIpJ. pyOJIeH.

OcHOBHBIE TI€NIM PA3BUTUS HHIYCTPUU — POCT OOBEMOB OTEUECTBEHHOI'O IPOU3BOJCTBA
KOHKYPEHTOCIIOCOOHOTO aJIMTHBHOTO 000OPYAOBaHUS W MaTEpPHAIOB HAa 0a3e POCCHMCKUX PEIICHUM
U yBeIMYeHUEeM ero skcrnopta. CTOUT OTMETUTH, YTO Pa3BUTHE AITUTUBHBIX TEXHOJOTUM TTOMOXKET B
pa3BUTUM CMEXHBIX oTpacieil. Tak, OCHOBHBIMH MOTPEOUTENSIMU OOOPYIOBAHUS SIBISIOTCS
CEerMEHTBhl aBUACTPOCHHUS, ATOMHOW mMpoMblinuieHHOCTH, Meauiuubl, OIIK u ap. Crparerus
MpeArnoiaracT pocT pbIHKA aIlauTUBHBIX TexHonorud k 2030 romy Oosee yem B 3 pasza, a o0ObeM
MIPOU3BOJICTBA POCCUHMCKUX KOMIITAHUM JOJDKEH YBENIWYHTbCs Oojee yeM B 7 pas. JlocTkeHue
MIOCTABJIEHHOM 1LI€NM TUIAHUPYETCsl O0ECHEeYUTh 3a CUeT HAYyYHO-TEXHHYECKOTO Pa3BUTHS OTpaciu,
o0ecrnieueHrs MaTepUaTbHO-TEXHIUYECKON 0a3bl, pa3pabOTKU M COBEPIICHCTBOBAHUS HAITMOHATHHBIX
OTpAacCJEBbIX CTaHAAPTOB, MOCTPOECHUS CHCTEMBI MOJATOTOBKH IMPOU3BOJCTBEHHBIX, MHKEHEPHBIX U
CEPBUCHBIX KaJIpOB. DTH MEPONPUATHS JOJKHBI IPUBECTH K JOJTOCPOYHOMY POCTY OTpPAcCiu CO
cpenHum temnom He menee 14% B rox [2].

Havano wucnonp30BaHus aJJUTHBHBIX TEXHOJOTHMH CTaJIO NPOPBIBOM I COBPEMEHHOM
MIPOMBILIIIEHHOCTH, OTKPBLIO JOMOJTHUTEIbHbIE BO3MOXKHOCTH. CEro/iHst OHU MPUMEHSIOTCS B Pa3HbIX
OTpacisix: CTPOUTENBCTBO; JW3allH M ApXUTEKTypa; MEIWLHHA; MAIIMHOCTPOCHHE; HAYYHO-
UCCIIeIOBATEeNbCKass paboTa; DSHEPreThKa; OJIIEKTPOTEXHHUKA; aBHAIMOHHAS MPOMBINIICHHOCTH;
MUIIEBAst MPOMBIIIJIEHHOCTh. B HacTosiee BpemMsi IPUMEHSETCS MHOKECTBO TeXHOJI0rui 3D-nevary,
MO3BOJISIFOIINUX MCTOIh30BaTh aITUTUBHBIC TEXHOJIOTHH JIJISl PEUICHHs pa3TUYHbIX 3a1a4d. Haubomee
pacnpoctpanenHoi siBnsercs fused deposition modeling (FDM)[1].

3D NEYATB

MsroTosneHmne

IKCTPY:
sy Monumepusauma Mopoukosan MMncosan nevats necuaHbix n
MATEPUANIA cmons! edaTs MeTannamm

neuars bopm

FDM SLA SLS Material Jetting Binder DMLS
DLP DOD Jetting SLM
EBM

Onnoit u3 cunbHbiXx cTopoH FDM-meuatu siBIs€TCS HIMPOKUN aCCOPTHUMEHT JIOCTYIHBIX
MarepuanioB. OHH MOTYT BapbHpPOBaTHCS OT OOBIYHBIX TUTACTHKOB (Takux kak PLA m ABS) no
umxkeHepHblx (Takux kak TPU um PETG) u BblcokompouHbiX MarepuanoB (Takux kak PEEK).
Hcnons3yeMplil MaTepuan HampsIMylO BIIMSET HA MEXaHMYECKHE CBOMCTBA M TOYHOCTh IE€YaTH, A
Takke Ha ee 1eHy. OTHocutenbHas pAemeBu3Ha FDM npuHTEpOB M pacXOJHBIX MaTepuasoB
o0ycnaBiaMBaeT MHUPOKYIO MOMYJISIPHOCTh 3TOM TeXHOJIOTHU. B mepByio ouepenb Takue ycTpoiicTBa
UCTOJIB3YIOTCS JUIsl OBICTPOro MpoToTUNHpoBaHus. Tak, nonynsapHslii B FDM-nieuatn ABS-nmactux
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MOJIy4aeT MIMpoyvaiiiiiee MPUMEHEHNE B MAaCCOBOM IIPOM3BOJICTBE BCEBO3MOXKHBIX OBITOBBIX H3JEIUH,
aBTOMOOMJIBHBIX JeTajiel, WHCTPYMEHTOB, WIPYIIEK, CYBEHUPOB M TMp. JlOCTaTOYHO BBHICOKas
TOYHOCTh 3D-medyatu mMO3BOJNSET TMONydYaTh (DYHKIMOHAIBHBIE MPOTOTHUIIBI, MPAKTUYECKH HE
OTJIMYAIOIIMECS IO KAUeCTBY M3TOTOBJIEHUS OT TPAIUIIMOHHBIX JIUTHIX U3JIEIHMH.

[lorennuan pa3BUTUA AJOUTUBHBIX TEXHOJOTHM OYEHb BBICOKHW: C TOJaMU €ro
MONYJIIPHOCTh OyJeT HaOupaTh 00OpPOTHI, a cHepbl MPUMEHEHUST PACIIUPATHCI. DKCIEPTHI PhIHKA
Tpy/Zia IPOTHOZUPYIOT BEICOKUN CIIPOC HA CTICIIMAIUCTOB IO aJIUTUBHBIM TEXHOJIOTHSIM.

[IpuurHa pacTymiel MOmyJISpHOCTH KPOETCS B UX OCOOCHHOCTSAX: BHEAPEHHUE TOCIOHHOTO
HapalMBaHUs COKpalaer ce0eCTOMMOCTh W3TOTOBIICHUSI TOBapa M YCKOPSET TMPOIECC €ro
npousBojcTBa. [Ipm 3TOM KadecTBO KOHEYHOM NPOAYKIMH HE TOJIBKO HE Tepsercs, HO U
MOBBIIIACTCS.

[lepuoanuecku B cpencTBax MaccoBol HMH(OpManMM MyOIMKYIOTCSI HOBOCTH O CO3/IaHUU
OMOHUYECKUX MPOTE30B, YEIOBEUECKUX OPTraHOB s TEpecajKd, OJSXKIbI, MPEIMETOB ObITa,
KOTOpble O0BEAMHSIET OJHO — BCE OHU HameuyaTaHbl Ha 3D-mpuHTepax. B mepcnexkTrBe MaccoBbIM
CTaHEeT MeYaTh aBTOMOOMIICH, KHIIBIX JOMOB M IPYTHX 00BEKTOB KAlTMTAIBHOTO CTPOUTENLCTBA [6].
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WCCJIEJJOBAHUE IU®POBON TPAHC®OPMAIINN B CTPOUTEJIBCTBE B
YCJHIOBUAX HTUPPOBU3AIIMN DKOHOMUKHU

bouapos 1.B., maructpant rpynner [ITMHXK-11 CankT-nieTepOyprekuii rocy1apCcTBEeHHBIN
apXUTEKTYpHO-CTpouTenbHbIN yHUBepcuteT (Poccus, Cankr-IlerepOypr)
Jlomakun H.W., k.3.H., no1ieHT kadeapbl MeHeHKMEHT B (PMHAHCHI IPOU3BOJICTBEHHBIX CHUCTEM,
Boarorpanckuii rocyaapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET
(Poccus, Bonrorpan)

AHHOTamusi. B COBpPEMCHHBIX YCIOBUSX pa3BHTUS MPOLECCOB NU(GPOBU3ANUN IKOHOMHKH, KOTOPHIC
XapaKTepU3yrTCs BHeIpeHHueM TexHolorui «Uumyctpuss - 4.0», BaxkHOE 3HAUCHHE NPUOOpPETACT IOBCEIHCBHAS
mMpoxkoMacmTabHas u(pPoBHU3aNus OM3HEC-TPOLIECCOB B cTpouTeibcTBe. Lludposas Tpanchopmaiuisi 0XBaThIBaeT BCE
9Tambl XU3HEHHOTO IMKJIA OOBCKTOB CTPOUTEIILCTBA: TUIAHUPOBAHUE, MPOCKTUPOBAHUE, BO3BEACHUE, IKCILTYaTAIIHIO U
CHOC.

IIpouiecc CTPEMUTENBHOTO pPa3BUTUSL MPOU3BOJIUTENBHBIX MOIIHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB H
MTOBHIIIIEHHE CKOPOCTH Iepeaaddl JaHHBIX CIeNial BO3MOKHBIM NMPUMEHEHHE CHCTEM HCKYCCTBEHHOTO MHTeIUIeKkTa (Al),
nnteprera-semien (IoT) u npyrux (GaxTopoB, KOTOpHIE JIEKAT B OCHOBE (hOPMHUPOBAHUS TPEIIOCHUIOK IS TIOSIBICHHUS
Takux TexHoJorui, kak «BIM-texnonormn (Building Information Model)». «Sapom» mmdpoBoit TpaHchopmarms
OTpaciy SBISIOTCS TEXHOJIOTMHA WH(pOpMarmoHHOTo MojenmupoBanus (BIM-texHomornuu), 1mudpoBoe MOISIUPOBAHHE
ropozoB (City Information Modeling, CIM) u npyrue.
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AKTyaJIbHOCTB IPOBEJCHHOTO HCCIEAOBAHUS COCTOMT B TOM, YTO B CTaTbeé HCCIEIOBaHA Ba)kHas NpobiemMa
aBTOMATH3alUU OM3HEC-TIPOLECCOB, MPU3BAHHBIX OIOCPEIOBATh B3aUMOACHCTBHE B IIETIOUKE «3aKA3UHK-TOAPSAIHNK-
MIPOEKTHPOBIIUK.

Hayunas HOBH3HAa COCTOMT B TOM, 4YTO IPOAHAJIM3MPOBAHbI TEHACHIIMM BHEAPEHUs WHHOBAIMA B cdepe
CTPOUTEJBCTBA C HCIIOJIB30BAHHEM ODJIEMEHTOB LU(POBOIl MHPPACTPYKTYpPhl, KOTOpBIC ITIO3BOJST aBTOMAaTH3MPOBATH
MOBTOPSIIOLIMECS, MOHOTOHHBIE JUISi YEJIOBEKa OM3HEC-NPOLECCHl IPH  B3aUMOJCHCTBMM KOMIIAHMH: 3aKa3uuka,
MIPOEKTUPOBIIUKA U KIMEHTOB.

KiroueBsle cioBa: mudposas sxkonomuka, «Uuaayctpus - 4.0», BIM-texHomoruu.

B Hacrosmiel craThe UCCIIEOBAHBI TEOPETHUECKHE OCHOBBI IU(POBH3AIMHN CTPOUTEIHLHOM
MHIYCTPUM W BBIABICHbl TEHJIEHUMU Pa3BUTUS aBTOMATH3al[MU OH3HEC-TIPOLIECCOB, MPU3BAHHBIX
OMOoCpeAoBaTh B3aMMOJIEUCTBUE B IEMOYKE «3aKA3UMK-MOAPSATUUK-IPOCKTUPOBIIUK» U IOBBICUTH
3¢ PEeKTUBHOCTB.

B peiHouHOl 3kOHOMUEKE Hcnosib3oBaHue BIM-texnonoruii, untepuer-semeit (IoT), cucrem
HUCKyCcCTBEHHOTO wuHTe/uiekTa (Al) mo3Bosisier TOBBICUTH  A()PEKTUBHOCTh  JACATEIHHOCTH
XO3SUCTBYIOIUX CYOBEKTOB CTPOWMTENBHOW OTpacid, IEMOYeK «3aKa3UHK-TIPOCKTUPOBIIHK-
MOAPSIYUK», TIOBBICUTh WX KOHKYPEHTOCIOCOOHOCTh. Tak, Hampumep, JlomakmueiMm H.UM. u
KOJIJICKTUBOM aBTOpPOB ObUIa pa3paboTaHa CHCTEMa HMCKYCCTBEHHOTO HMHTEJUIEKTa it 0O0paboTKu
OOJBIIMX JaHHBIX B LEISIX ONpPENETICHHUS CTOMMOCTH HMHHOBAIMOHHBIX MPOAYKTOB B LHU(POBOI
SKOHOMUKE, MPOBEICHO HCCIIEIOBAHUE HCIOJb30BaHUSI HEHUPOHHON CETU «JIEpPEeBO PEIICHUI» s
MOJJEPKKH MPUHATHS YIIPaBIeHYECKUX pemenuit [1, ¢. 278-283].

BarMmaHue ydeHBIX B YCIOBUAX (OPMUPOBAHUS HU(PPOBOM IKOHOMHKH COCPENOTOUYEHO Ha
HCCIIEIOBAHUU AKTYaJIbHBIX BOINPOCOB. 3aciIyKMBalOT BHUMaHUs pe3yibTaThl XXII anpenbckoi
MEXIyHApPOAHON HayyHOW MPAKTUYECKOM KOH(EepeHIMH Mo mpobdjiemMaM pa3BUTHS 3KOHOMUKH M
obmectBa «l{udposas Tpanchopmaius oTpaciieil: CTapTOBbIE YCIOBUS W MPUOPUTETHI» U MHOTHUX
IPYTHX.

[IpencraBisier MpPaKTUYECKUA UWHTEpPEC, HANpuUMep, HEHPOCETh M1 OIEHKH pHCKa
0aHKPOTCTBa CyOBhEKTa MPEATPHUHUMATEIHCKON AEATEIHLHOCTH B YCIOBUSAX ITUGPOBON IKOHOMUKH |3,
c. 40-42].

[[Iupokoe pacrnpocTpaHeHHE TMOJYYAlOT NPUIIOKEHUS, TPU3BAHHBIE AaBTOMATU3UPOBATh
OM3HEC-TIPOLIECCh, CBSI3aHHBIE C IPUEMOM 3aKa30B, Ha OCHOBE HCIIOJIb30BAHUSI TOJIOCOBBIX
MPUIOKEHUU. J{uarpamma mocie10BaTeIbHOCTH FOJIOCOBOTO MOMOIIHHUKA MPECTaBIeHa Ha PUCYHKE
1.

B ocHoBe paboTHl roOJOCOBOrO MOMOIIHUKA TOJOXKEHAa paboTa MPOrpaMMbl T'OJIOCOBOTO
npuwiokeHus. [IporpaMma roiocoBoro MoMOIIHUKA MOXET OBITh MCIOJB30BaHAa KaK MOOMIIbHOE
MPUIIOKEHUE, CITIOCOOHOE (POPMUPOBATH /1BA MOTOKA HH(POPMALIUH, B KOTOPBIX:

1) mosip30BaTeNb OTHPABISIET KOMAHAY TOJIOCOBOMY HPHIIOKEHHUIO, KOTOpOE, pearupys Ha
«KJIIOUEBOE CJIOBO», oTmpasiser ero painee Dialogflow-cepBepy st cpaBHEHMS ¢ KOMaHAaMH
aKTHBATOPaMHU;

2) monb30BaTeNh MOTYYaeT BO3BpaIlaeMblii IPOrpaMMOi KJIacC OTBeTa, oOecreunBasi BHIOOP
JENCTBHSI COOTBETCTBYIOIIETO KJIACCY OTBETA.

ITo cytu rojocoBoii MOMOIIHMK 3aMEHSIET COOOM cekperaps, oOecreuyunBasl MmapaielibHOe
MIPOTEKAaHNWE MpOoLecca B3aUMOJEHUCTBHS € HEOTPAaHUYEHHBIM KOJIMYECTBOM  KIHEHTOB —
MOTEHIMATBHBIX MOKYNaTEeNe, B HAIleM cllydae 3aKa34MKOB JIsl CTPOUTEIHCTBA TOTO WJIM HHOTO
0o0BEeKTa.

B cootBercTBUM € pe3ynbTaraMu SKCIEpTHOro ompoca u oueHkamu MCUD3 HUY BIID,
CIPOC CTPOUTENILHOTO CEKTOpa (BKIIIOYas ONEpaldy ¢ HEIBUKUMOCTHIO) Ha MepeaoBble IU(PPOBbIE
texHonoruu B 2020 r. omenuBaiics Ha ypoBHe 14,9 muppa pyO. ¢ mepcrnekTuBoil pocta B 20 pa3 K
2030 r. 1o 296,7 mupa pyoO. [2, c. 99].
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Monocoeoe Dialogflows
npuAoXKeHne cepeep
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Pucynok 1 — IluarpamMmma nociie1oBaTeIbHOCTH TOJIOCOBOTO MOMOIIIHUKA

Cpenn OCHOBHBIX TpeHAOB LHu(ppoBu3anuu B cdepe CTPOUTEIHCTBE CIEAyeT OTMETUTh
CIIEyIOIIHE:

- TEXHOJIOTUW BUPTYaJIbHOU U JI0NIOTHEHHOU peanbHocTH (VR/AR);

- NN (HeiipoTeXHOIOTUN W HMCKYCCTBEHHBIM HHTEIUICKT: KOMIBIOTEpPHOE 3peHHue, o0paboTka
€CTECTBEHHOI'O 53bIKa, pACIIO3HABAHWE M CHUHTE3 pEe4Yd, PEKOMEHIATEIbHbIE CHUCTEMBI U
HMHTEIUIEKTYaJIbHbIE CUCTEMBI NOAJNCPKKA  IPUHATUS  PCELICHUH, HelipounTepdeicsl,
HEUPOCTUMYJIALNS U HEUPOCEHCHUHT);

- TEXHOJIOTUH PACIPEEIIEHHOTO PeecTpa: TEXHOJIOTUH OPraHU3alui U CUHXPOHU3AUHN JAHHBIX,
TEXHOJIOTUU OOEeCIeueHus LEIOCTHOCTH U HEMPOTUBOPEUUBOCTH JaHHBIX (KOHCEHCYC), TEXHOJIOTUU
CO3/1aHUS U UCIIOJHEHUS IELEHTPAIN30BAHHBIX MPUIOKEHUN U CMAapTKOHTPAKTOB;

- HOBBIE TPOU3BOJCTBEHHBIC TEXHOJIOTUU: IU(PPOBOE IMPOEKTUPOBAHUE, MaTEMaTHYECKOe
MOJIETIMPOBAHUE U YIPaBICHHE JKU3HEHHBIM IMKJIOM H3JA€iaus win npoiaykuuu (Smart Design),
TEXHOJIOTHM YMHOTO TMpou3BojcTBa (Smart Manufacturing), MaHUTYJATOPBI W TEXHOJIOTHH
MaHHITYJIMPOBAHUS, KOMIIOHEHTHI pOOOTOTEXHHUKH U CEHCOPUKA;

- TEXHOJIOTHH OecrpoBOJHONW CBs3U: wucHoyb3oBaHue cereii WAN Ha 0Oase cereit 5G,
obecriedyeHre OECTPOBOJHOTO JOCTYMa B HEJIULEH3UPYEMOM CHEKTpe Ui LIMPOKOrO CIEKTpa
NpUIIokKEeHN, cBA3aHHbIX Tenemerpueil. Cetu WLAN B Poccum MCHOnb3ylOTCS B CTPOMTEIBCTBE
Majo, B OCHOBHOM JUIsl OpraHM3allMM INepeladyd AaHHbIX Ha nocieaHed muiie. Ilpu moBblmeHun
YpOBHSI aBTOMAaTH3allUU CTPOMUTENHCTBA, OLMUGPOBBIBAHUS MPOLIECCOB M T.M. BO3HUKHET BBICOKUI
cnpoc Ha OecnpoBogHble TexHoJorun WLAN, mockoiibKy OOJIBIIOE KOJUYECTBO MPOIECCOB HE
KPUTHUYHBI, © MOTYT OBITh UCIIOJIb30BAHBI TEXHOJIOTUN HEJIULIEH3UPYEMOT'O CIIEKTpA.

- TEXHOJOTMHM BHMPTYAJIbHOM M JIONOJHEHHOW pealbHOCTH: cpeacTBa pa3paboTku VR/AR-
KOHTEHTa M TEXHOJIOTMH COBEPIICHCTBOBAHMUS MOJb30BaTenbckoro omnbita (UX) co CTOpOHBI
pa3paboTunka — pacmmpeHue npuMeHeHuss BIM-TexHojoruii — KiroueBas MPEearochbUIKa st
JAJbHEWIIEro pa3BUTUA BUPTYalIbHbIX 3D-Moenei U yBeTWUYEHHS CIPOCca Ha JaHHYIO TEXHOJOTHIO.
[lepcnieKTUBHBIM HampaBiIeHUEM sBIsieTcs 1udpoBoe Moxaenuposanue ropoaos (City Information
Modeling, CIM).

OTe4ecTBEHHBIN OMNBIT CBUAETEIBCTBYET O TOM, YTO CHCTEMBl MCKYCCTBEHHOI'O HHTEIIEKTA
HaxXoJiIT Bce Oojee IIMPOKOE NPUMEHEHHWE B PEIIEHWH MPAKTUYECKUX 3ajlad Ha KpPYHMHBIX
NPENNpPUATHIX, B CTPOMTENBbHBIX KoMHIaHMsX. Kak IOKa3bIBalOT MCCIIEOBAHUS, IPUMEHEHUE
MHHOBAIIMOHHBIX pELIEHUN oO0ecreunBaeT pPOCT WHBECTHUIIMOHHOM NEATENbHOCTH MPEAIpUiTUit
peaIbHOr0 CEeKTOpa 3KOHOMHUKH, MO3BOJSIOT (POPMHUPOBATH MPEANOCHUIKU ISl CO3/MaHUsS LU(PPOBOI
Moaenu «3enéHbii ropon» [4, ¢.83-88], BBIABIATH CKPBITHIE PE3EPBbI, B YACTHOCTH, IpHU
UCIOJIb30BAaHUU  HEHPOCETEBOIO  ajIrOpUTMA  OLICHKM  IPOEKTHOTO  KPEAUTOBAHMS  JUIS
npeanpuHuMarenei [5, c. 70].
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Crnenyer KOHCTaTHpOBaTh, YTO B Poccuu cloXwics NOBOJBHO HU3KUN ypOBEHb IPUMEHEHUS
M (POBBIX MHHOBAIUH IO CPABHEHMIO C 3apyOEKHBIMH KOMITAHUSMHU Pa3BUTHIX CTPaH U MPOAOKAET
OCTaBaThCsl HA HU3KOM YpPOBHE.

Takum oOpa3om, Ha OCHOBAaHUH BBILIECKA3aHHOTO MOYKHO CJI€NIaTh BBIBOJIBI:

1. HccnenoBanue mpoOieMbl MPAKTHYECKOTO HCIOJIB30BAaHUS CHCTEM HCKYCCTBEHHOTO
MHTEJJIEKTa U TOJIOCOBBIX IOMOIIHUKOB B Tpolecce HUPpPOBOM TpaHchOpMalUy CTPOUTEITHHON
OTpacili UMEET BaXKHOE 3HAUECHHUE.

2. Ilpumenenue uU(POBHIX pPEHICHUH HA OCHOBE Smart-TEXHOJIOTHH M HMCKYCCTBEHHOTO
uHTelekra (Al-cuctem) B crpouTenbHOH cdepe Oyaer MMETh BaKHOE 3HAYCHHME B IIpoliecce
1M (poBU3ALUN SKOHOMHKH.
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2017.-T.6.-Ne 4-2. - C. 40-42.

4. Jlomakun, H.U. lludposas moaens «3enéublii ropoa» — mar B oyaymee / H.W. JlomakuH,
A.A. Tlonsuckas, B.®. Kabnos // VHHOBaumoHHOE pa3BUTHE ropoja BoiKCKOro B yCIOBHSIX
COBPEMEHHOM SKOHOMHUKH : ¢0. cT. / mox Hayd. pea. B. @. Kab6nosa ; Bonrorpanckoe otneneHue
BOJIBHOT'O SKOHOMHYECKOTO o0miecTBa Poccun, A IMUHUCTpAIUsl TOPOJICKOTO OKpyra — . Bomkckui,
BIIN (¢punuan) ®I'bOY BO Bonr['TY. - Bonrorpaa, 2020. - T. 1. - C. 83-88.

5. Csun. o roc. peructpauuu nporpammbl st 9BM Ne 2019611182 ot 23 saBaps 2019 1.
Poccuiickass ®@epnepanusa. HeiipoceTeBoil aJropuTM OIEHKM MPOEKTHOTO KpPEAUTOBAHUS IS
npennpuaumareneii / H.U. Jlomakun, C.II. Cazonos, O.0. Ilpo6ortoBa, I'.'. Jlykesnos, O.H.
MaxkcumoBa, JI.1. Hacornosa, O.1O. Komnsiies, A.B. llloxuex, B.C. Tensraukosa, E.B. KocoOokosa;
BonrI'TV. - 2019. - 70c.

MOJUTHKA KOPIIOPAIIMHA MTAO «JIYKOMJI» B OBJIACTH 3EJIEHOM
3KOHOMMKHU U COLIUAJTBHOM OTBETCTBEHHOCTH

Uyrynos B.C., crynent 3 kypca @OUBIIU (punmman) @PI'BOY BO Boarl TY
Mensenesa JI. H., moktop skoHOMHUYeckux Hayk, mpodeccopBIIU (punmman) PI'BOY BO
BourI'TY

B smoxy 3eneHONl 3KOHOMHUKM COLIMAJIbHAs OTBETCTBEHHOCTh KOPIOpAalMM OCHOBaHA Ha
(dbopMUpOBaHUM OJIArONIPUSATHBIX YCIOBUU Tpyda U XKU3HU paOOTHHKOB. OpraHuzanus co3gaer
COBpEeMEHHBIe padouue mMecra, 00ecrednBaeT KOHKYPEHTHbBIM YpOBEHb OIUIATHI TPYAQ, COLMAIbHbIC
rapaHTHH.
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[TockonpKy mepcoHall OpraHU3alUM SIBISETCS TJIABHBIM aKTUBOM, TO JUIsl COTPYAHHKOB
dbopMupyeTcsi COLMANbHBIM MaKeT, BKIIOYAIOMIMK T0OPOBOJIBHOE METUIIMHCKOE CTpaxOBaHUE,
JICHEKHBIE MTPEMUH, JIOMOJIHUTENIbHBIE BBIIUIATHI K OTIYCKY, KOMIIEHCAI[UU 32 CAHATOPHO-KYpPOPTHOE
JICYEHHE U O3/I0POBUTENBbHBIN OTIBIX PAaOOTHUKOB U MX AETel, MaTepUaIbHYIO MTOMOIIb B CIIOKHBIX
KU3HEHHBIX CUTYalUsIX, a TAKXKE APYTHE JIbIOTHI.

I[TAO «Jlykoiin» poccuiickas HedTsHass KOMITaHHs, KOTOpas CIOCOOCTBYET IMOIACPKaHUIO
3I0pOBOTO 00pa3za >KW3HH PAOOTHUKOB BHEIAPEHHUEM COLHMATBLHO OPHEHTUPOBAHHBIX IMPOTPAMM —
NOOPOBOJIBHOTO ~ MEAMIMHCKOTO CTPaXxOBaHUSA, CTPAaXOBaHHUA OT HECUACTHBIX CIydyaeB Ha
MIPOU3BOJICTBE, IPOrPAMM MOJJIEPKKHU CIOPTA.

B kxomMnaHuM MpOBOISTCS CHOPTUBHBIE MEPOINPHUATHS, apeHIyloTcs  (QyTOonbHbIE,
BOJICHOOIILHBIC IIOMAAKU M CTIOPTUBHBIN HHBEHTAPb.

[IpenocraBnsercss BO3MOXKHOCTb MPHOOpPETaTh TOAOBbIE aOOHEMEHTHI B (DUTHEC-KIIYOBI 11O
KOPIOPATUBHBIM LIEHAM.

HeoTpemiieMoli 94acThIO COIMATBLHON M KaJPOBOM MOJUTHUKH OOIIECTBA SIBISETCS IporpamMma
KOPIIOPAaTUBHOTO TEHCHMOHHOTO oOecrneueHuss paboOTHHKOB, peanu3yemass depe3 OAO HIIOD
JTYKOUJI-TAPAHT» ¢ 1994 roa.

HII® JIYKOUJI-TAPAHT» ocymecTBIsSET BBILIATH HETOCYAaPCTBEHHBIX MEHCHI 33 CUeT
CPEICTB TEHCHOHHBIX B3HOCOB M MHBECTULHOHHOIO J0XO0Ja, IOJy4aeMoro (OHIOM OT uX
WHBECTUPOBAHMSI.

[Ipenmpusitue ynensier oco0oe BHMMAaHHME CO3JAHUIO KOM(OPTHBIX  YCIOBUM IS
BBICOKOITPOU3BOAUTEIHLHOTO TPYIa COTPYIHUKOB.

C »9T0if 1enblo OcyllecTBIsSeTCs] (PUHAHCUPOBAHHE IPOEKTOB IO IOBBIIIEHUIO YPOBHS
koM(popTa U O€30MaCHOCTH IKUZHEJCATEILHOCTH, MPOBOAUTCS PEMOHT COLHUATHLHO-OBITOBBIX
00BbeKkTOB. B 0011ecTBE Mpe10CTaBISAIOTCS TOMOJTHATEIBHBIC THU OT/AbIXa, BO3MOXKEH THOKHUI Tpaduk
paboThI.

s BHOBH MNPHUHATHIX PAOOTHUKOB MPOBOASTCS TOPKECTBEHHbIE Mepornpusatus. Hoswie
pabOTHUKM  MOJy4alOT BO3MOXKHOCTh  TIO3HAKOMUTBCA C  PYKOBOJCTBOM  KOMIAHHH, C
pykoBogutenssmMu CoBeTa 1Mo JenaMm BeTepaHoB, CoBeTa MOJIOABIX CHEIUATHCTOB, MPOQCOI03HON
OpraHu3alyy.

Jns HUX mpoBOOMTCS 3KCKypcus Mo pasnenaMm Myses (B TeX MOAPA3ACICHUSX TPYIIIbI
«JIYKOWJI», Te ecTh My3eH KOMIIAHHH) C PACCKa30M 00 MCTOPHH KOMIIAHHM M TIEPCIEKTHBAX €¢
pa3BUTHA.

[lepeMOHMST CONMPOBOKIAETCS BPYYEHHEM KOPHOPATUBHBIX YAOCTOBEPEHUH M 3HAYKOB,
(hOoTOCHEMKOIA.

J1711 BHOBb IPUHSATHIX paOOTHUKOB IPOBOAUTCSA 00yUeHHE, B paMKaX KOTOPOTO PyKOBOJUTENN
U BBICOKOKBATM(DUIIMPOBAHHBIE CICIUATUCTHl KOMIIAHWHM 3HAKOMST HOBBIX KOJUIET C IOJIUTUKOMN
KOMITAHUH, €€ LEHHOCTSIMHU, CTPATeTuel pa3BUTHs, KOPIIOPATUBHBIMU JOKYMEHTAaMH, B TOM YHCIIE B
o0acTu yrpaBiIeHHs MIEPCOHATIOM U KOPIIOPATHBHON OE30MMaCHOCTH.

PabGoTHHKM KOMITAaHUU MOTYT OBITh MOOIIPEHBI 3HAKAMH OTJINYUS B TPY/IE.

Hano orMeTuTh, 4TO BCE BUJIBI MOPAJIBHOTO MOOIIPEHUSI U HATPAKIECHUE 3HAKAMHU OTJIMYUS B
TpyZle, TNPHUCBOCHHE 3BaHUM MOTYT CONPOBOXKAATHCA IPEMHUATBHBIMU BblIUIaTaMu. Harpazsl
BpPYYaIOTCsl B TOP)KECTBEHHON 0OCTaHOBKE.

[TpropuTeTHBIMU 3a7jauaMu SIBJIsieTCSl o0ecrieueHrne 0e30MacHbIX YCIOBUN TpyAa paOOTHUKOB,
3aIIUTHI 370POBbs IepcoHaTa opranu3sanuii I'pymmsl « TYKOMJII» n HaceneHus, MpoxKHUBAIOLIEro B
paifoHax mesiTenbHOCTH opranmsauuii I'pymmsr «JIYKOIMJI», a Takke COXpaHEHHE OIarompHsTHOL
OKpY>Kalolllel cpeibl Ha OCHOBE MCIOJb30BaHUSI HAUTYUIINX JIOCTYIHBIX TEXHOJIOTUH.

Jlast pemenus oTux 3amad B I'pymme «JIYKOWMJI» cosmana u ycmemHo (GyHKIHOHHPYET
Cucrtema ynpapieHHs HPOMBIIIJICHHON 0€30MacHOCThIO, OXPAaHOM Tpyla M OKpY’Kalolled Ccpesbl,
BKIIIOUaromas odbecrneyenre TpedoBaHni MoXkapHOU 0€30MacHOCTH, IPEAYNPEXKICHUS U TUKBUIALIUU
YPE3BbIYANHBIX CUTYALUM.
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OHa mnocTpoeHa B COOTBETCTBUM C HAIMOHAIbHBIM, B TOM YHCIE€ POCCHUHUCKHM
3aKOHOJATEIhCTBOM, HAa OCHOBE JIydYllled arnpoOMpPOBAHHON NPAKTHKU W CepTHUPHUIMpPOBAHA Ha

cootBeTcTBHE TpeboBaHusM ctanaapToB ISO 14001 u OHSAS 18001.

Tabmuma 1 — MononexHas cormanbaas nonmutuka [TAO «Jlykoiin» [3]

Ilpumepvr  coyuanvubix ona

pabomarowjeri Monooencu

evlnjiam u Jbeom

Hpumepbl COYUANbHBIX 6blnaam U jibeconi onst pa60mHuK06

1. Kaxapli MOJIOIOW CHEUHaUCT TPU YCTPOICTBE Ha
paboty B «JIVKOWJI» mocne okOHYaHHS By3a WIH Cy3a
MTOJIy4aeT eIMHOBPEMEHHYIO MaTepHAIEHYIO TOMOIIb

1. Komnanusi KOMIEHCHpPYET paOOTHHKAM CTOUMOCTH
HaliMa XWJIbs WJIM apeHIYyeT IS HAX JKHUJIBIC TIOMETCHHS
YaCTHOTO, TOCYAaPCTBEHHOTO YKHJIMITHOTO (OHIA

2. TlpemycMOTpeHa YacTHYHAs KOMICHCALHUS MOJIOABIM
CICLMATICTAM DPACXOA0B MO HAWMy JKWIIbs B paloHax
Hedren00bYH

2. Kommanust oka3piBaeT (UHAHCOBYIO TIOMOIIb Ha
OIJIaTy TEPBOHAYANBHOIO B3HOCA 1O  HIIOTCYHOMY
JKUITUIIHOMY KPEIUTY

3. B Jlykoiin Ttakxe gedctByeT Coro3 MOJIOAEKH,

3. Komnanus BO3MCIIACT pacxXxodbl IO YIJIATC MPOLUCHTOB

Y4YaCTHUKU KOTOpOI'o MNpUHUMAIOT ydacTtue B | IO 6aHKOBCKOMy HUINOTCYHOMY KUJIUIIHOMY KPEAUTY
CIHIOPTUBHBIX U KYJBTYPHO-MAaCCOBBIX MCPOIIPUATUAX
4, Ocoboe BHHMAaHUC yaeasaeTces MOJIOABIM 4. Hpo;laeT pa60THI/IKaM JKHUJIBE U3 XUJIUITHOI'O (1)0H[la Ha

COTPYIHHMKAM — Ha OPEANPUSATHN CO3JaHbI YCIOBHS IS
KapbepHOI'0 M JINYHOCTHOTO POCTa

JIbI'OTHBIX YCJIOBUAX

5. B mensx coBepiieHCTBOBaHUS B3ammojeicTsus [TAO
«JIYKOMJI» ¢ 06pa3oBaTeibHBIMH  yUpEKACHUSIMH,
HaTPaBIEHHOTO Ha JONTOCPOYHOE COTPYAHHYECTBO B
obnactu Hay4HO-HCCIIEA0BATEILCKON paborsl,
MOJrOTOBKH  CIICIUAJIUCTOB BBHICIICH KBanu(UKALUY,
0o0y4enust pabOTHUKOB, (POPMHUPOBAHUS Pe3epBa KaJpoB B
Komnanuu  ytBepkaena KomiuiekcHass — mporpamma
B3aMMoJielicTBHA opranusanumii Ipymmsr «JIVKOUJII» ¢
00pazoBaTebHBIMU OpraHu3aIUsIMH BBICIIICTO
o0OpazoBaHus He(Tera3zoBoro, XUMHYECKOTO 17
SHEPTETUIECKOT0 MPOdHIs

5. Cucrema  HETrOCyJapCTBEHHOTO  IMEHCHOHHOTO
obecrieueHns, KOTopas Mpenanoyiaraia (hUHAHCUPOBaHUE
JIOTIOJIHUTENBHBIX NIEHCHI 3a cyeT paboToaares.

Obs3aTenbeTBa OpraHu3anuu B OTHOIICHUH
HepaOoTaonMx  IEHCHOHEPOB ¢ukcupyroress B
KOJUICKTHBHBIX ~ JIOTOBOPax M  MOTYT  BKJIIOYaTh
©)KEKBapTaJbHbIE MOCOOMS, aJPECHYI0 COLMAIBHYIO

MoMoI1b, MCANIUHCKYIO COHUAJIbHYIO IMOMOILb, BbITLJIAThI
K AaTtaM U Apyrue BUJbl NOAACPIKKA

6. C 1enplo pa3BUTHS MOJIOJOTO CIIEIUAINCTA U
MOBBIIIEHUST €T0  TpodecCHOoHATbHOW 3((HEKTHBHOCTH
MPOBOIATCS  PA3NWYHBIC  MEPONPHATHS:  KOMIUIEKC
TPEHUHTOB JIMYHOCTHON J(PQPEKTUBHOCTH HA pa3BHTHE
JUIEPCKUX W JIENOBBIX Ka4eCTB; CTAXUPOBKH B IPYTHUX
oprammsamuax  Ipymmsr  «JIVKOMJI»; yuactme B
TEXHUYECKHUX KOHKypcaX, popymax

6. JlomomHUTENbHBIE JBIOTHl IONYYalOT BETEPAHBI H
NEHCHOHEPHl  NPEINpHUATHA: WM  BBIIUIAYWBACTCA
eXeMecsigHoe Tocobne, TIPEAOCTABISeTCS — afpecHas
MaTepHajbHas IIOMOIIb, Pa3 B TOJ OTUIAYNBACTCS ITyTEBKa
B CAHATOPHUI

7. Ilpou3BOAUTCS OKa3aHUE MATEPUATILHON TOMOIIIH:

- CEMbBSM, UMEIOIIUM Ha WKIUBEHHH 4-X U OoJiee AeTeit —
OIMH pa3 B KBapTajl B pa3Mmepe 0a30BOro OKjiIaga B
OpraHu3aIui;

- OJMHOKUM MaTepsM, MUMEKIIUM JeTeil a0 18 yer — B
pasmepe 1000 pyOuieii B kBapTai;

- CEMbsM, HMEIOIIMM JeTCH-UHBAIUIOB A0 18 mer -
pasmepe 2000 pyOrei B kBapTa

B

7. PaboTHHMKaM TaxKe TMPEIOCTABISICTCS BO3MOXHOCTH
OCYILECTBIIITh TEHCHOHHBIE HAKOIUIEHHS C JOJIEBBIM
yuactueM Komnanum (1o 4% ot ronoBoil 3apaboTHON
IUIaThl pabOTHHKA)

8. B 2018 romy wHa oOyuenue, mnoaroroBky u | 8. IIpu yBosbHEeHWH PabOTHHWKA B CBSI3M C BBIXOJOM Ha
MEepPernoAroTOBKY ~ MOJIOJBIX  CICLHAJIHCTOB  OBLIO | MEHCHUIO BHIIIAYMBACTCS TOCOOHUE:
3aTpadyeHo okojo 1,1 MiIH. 7o - ot 5 ner g0 10 jet — MecsTaHbIN Tapud;
- ot 10 stet 1o 15 et — AByXMeCSIHbIN Tapud;
- ot 15 niet 1o 20 et — TpexXMeCsIHbIN Tapud
9. PaboTonarens MIPEIOCTABIISIET pabotHukam, | 9. Ilpm BpydeHmm ymoctoBepeHus «Berepan Tpynma»

COBMCIIAOINM pa60Ty C 06y‘~IeHI/IeM, OIllITaYuBacMBIC B
YCTAaHOBJICHHOM HNOPAAKE y‘I€6HLI€ OTITyCKa

BBIIUIAYMBACTCS €IMHOBPEMEHHAs IIpeMUs B pa3Mepe
6azoBoro oknazaa B [IAO «Jlykoiin»

10. Ha npeanpustuu peryaspHO HPOXOJUT KOHKYpC
JYYIIyl0 HAay4yHO-TEXHHUYECKYI0 pa3paboTKy W Ha
MpUCBOCHUE 3BaHMs «Jlydmmid MOJIOAON CHEIHaTUCT
roaa»

10. TIIpoBoauMble NpPEANPHUITHEM IPOU3BOACTBEHHBIE
COPEBHOBAHHMS U CMOTPBI-KOHKYPCHI MacTepcTBa paboumnx
Ha IpUcBOeHUE 3BaHMs «Jlyummii mo npodeccun» Takxe
CTUMYJIUPYIOT MOTHUBAILMIO M TIOMOTAalOT PaCKpHITH
HNOTEHIMAN COTPYJHHUKOB

89




B 2018 roxy Obu1 mpunaT KonnekTHBHBIN H0TOBOP, KOTOPBIA pEriaMeHTHPYET COLUAIbHO-
TPYAOBBIE OTHOLIEHMs paborojaTenss M pabOTHUKOB. B 10roBop BKIIOUEH MYHKT — CO3AAaHUE
«3eneHbIX 0UCOB» Ik COTPYAHUKOB.

-

Pucynok 1 — Pa3zButue «3enensix opucos» B [TAO Jlykoiin

CyTb mpoekTa — BBIIIOJHEHHE JOOPOBOJIBHBIX 0053aTENbCTB, HANPABICHHBIX Ha YIIy4YlICHHUE
9KOJIOTMM O(MUCHBIX MOMELIEHUH. YdYacTHe B STOM IPOEKTE MO3BOJIIET CHU3UTH PacxXxojabl Ha
coziepkanue orica, BHECTH PeabHBINA BKJIAJl B COKPAIIEHUE YHEPTONOTPEOICHNUS, CHU3UThH BRIOPOCHI
MapHUKOBBIX Ta30B.

[IpoekT mpemycMaTpuBaeT BBIMIOJHEHUE psAla PECypcocOEperaronmx MEpONpUITUNA TI0
CJIEYIOIIMM OCHOBHBIM HAIlpaBiICHUIM:

- anekmposHepeusi (0TKa3 OT WCIOJIb30BAHUS JIAMIT HAKAIMBAHUS, HCIIOIH30BAHUE CHUCTEM
aBTOMATHYECKOT0 KOHTPOJISl OCBelLeHUs: (oTOopesie, NaTUYMKHU ABHKEHUS, TaTYUKU IPUCYTCTBUS);

- menio (UCTIONB3YeTCs pydHas WM aBTOMATHUECKas CHCTEMa PETYJIMPOBAHUS MOIa4yH Teria
B 3aBUCHUMOCTH OT IPUCYTCTBHS COTPYAHUKOB B IIOMEIICHNUHN);

- 600a (YCTaHOBIIEHBI IPUOOPHI ydeTa pacxoja BOAbI, OIJIaTa BOAOMOTPEONICHUs BEJCTCS 110
HUX ITOKa3aHUIM);

- pecypcel (MCTONB3yeTcsl Oymara U TUTUEHUYECKasl MPOAYKIUs, U3TOTOBJICHHAS MOJIHOCTHIO
WM YaCTMYHO U3 BTOPUYHOTO CHIPBS, TOKYMEHTHI IeYaTaloTCsl Ha 00X CTOPOHAX JIMCTA, HaJaKeH
pa3nenbHBIl cOOp Mycopa Kak MHUHHMYM IO TpPeM KaTeropwsiM: Oymara, IJIaCTHK, CTEKIIO,
HCKJIIOYEHO UCTO0JIb30BAHUE OJTHOPA30BOM MOCY/IbI);

- mokcuyeckoe 3acpsazHeHue (He UCIOJB3YIOTCS CpPEACTBAa OBITOBOM XHMMHH, COJAEpIKaIlue
XJIOp ¥ XJIOPOPTAaHMYECKHE COCMUHEHHMS, a Takxke docdarel U GhochoHATHI, COOMPAIOTCS U CAAIOTCA
Ha TepepadOTKy W/WIM BOCCTAaHOBIIEHHWE BCE HMCIOJIb30BAaHHBIC KAPTPUIKUA O(UCHBIX MPUHTEPOB,
coOupaeTcs W CHAeTCs Ha YTHIM3AIMIO BCS OTCIY)KHBINAs OQUCHAs TEXHWKA, OaTapeiiku u
AKKyMYJIATOPBI).

B uenrpamsroM oduce OAO «JIVKOMJI» B MockBe GONBIIMHCTBO MEPEUHCICHHBIX
065133.TG.HBCTB YK€ BBITTOJIHCHBI.

CIIHCOK HCII0JIb30BAHHEBIX NCTOYHUKOB:

1. Caiit ITAO Jlykoiin. Pexum gocryna: https://lukoil.ru

2. MenseneBa JI.LH. Mononéxnas conuanpHas TMOJAuTHKa OwuszHeca / MoHoTrpadwms.
N3parensctBo Bonrorpaackuit rocyaapcTBEHHBIM TEXHUYECKUM yHUBEpcUTeT, 2019. - 232c¢.

3. AyauTopcKoe 3aKIIOUYCHHE HE3aBHUCHMOTO ayJUTOpa O KOHCOJUAMPOBAHHOW (PHMHAHCOBOM
otuetHOoCcTH [TAO «Jlykoiin» 3a 2021 ron. Pexum gocryna: https://lukoil.ru
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NUHTEPHET-BAHKHUHI' B YCJIOBUAX IUPPOBU3ALINNA DKOHOMUKH

baiipamor Caxsiosinet, 6akanasp rpynnsl DDPK-459 BonrI'TY (Poccus, Bonrorpan)
Jlomakun H.W., x.5.H., nonieHT Kadgeapbl MeHeHPKMEHT B (PMHAHCHI IIPOU3BOJICTBEHHBIX CHUCTEM,
BoarI'TVY (Poccusi, Bonrorpan)

AHHoTanus. Vcnonp3oBaHHEe HHTEpHET-OAHKMHTAa B COBPEMEHHBIX YCIOBHAX MU(PPOBH3AINHA SKOHOMHUKH
nMeeT BakHoe 3HadeHwe. C pacmmpeHreM MacmTaboB mpuMeHeHus TexHonoruid «umyctpus - 4.0» HaOmomaeTcs
nudpoBas TpaHchOpMaIUs HHTCPHET-0aHKUHTa. POCT MPON3BOAUTEIILHBIX MOIHOCTEH COBPEMEHHBIX KOMITBIOTECPOB U
MOBBIIICHUE CKOPOCTHU TIEpEeIayr JaHHBIX CIICNIATH BO3MOXKHBIM IPUMEHEHHE CUCTEM UCKYCCTBEHHOTO MHTeIuIekTa (Al),
untepHera-Bemeit (IoT) u apyrux ¢akTopoB, GOpPMUPYIOMIUX MPEANOCHUIKH JUIsS TOSBICHUS TAaKUX MOHATHH, Kak
«Digital-kanan», «noyHbIH DMK UGPOBOTro 00CTy)KUBaHUs», «DigitalBrain», «udposoit JJHK» u apyrux.

AKTyambHOCTP B TOM, 4YTO B CTaThe HCCICAOBaHA MpoOJieMa IUDKUTAIU3AIMKA OH3HEC-TPOIIECCOB B
OTEUECTBEHHOW OAHKOBCKOW c(hepe, MOCKOIbKY B MUPE COBPEMEHHBIX TEXHOJIOTHH UG poBas TpaHchopmanms O6aHKOB
OYCHb BaXKHA.

HayuyHast HOBH3HA COCTOHWT B TOM, YTO HCCIICIOBAHBI TCHIACHIWH LU(POBOH TpaHchopMarmy OaHKOBCKHX
OpraHu3aIlii, KOTOPHIE MPEANOIaraoT MEPEeCTPONKY BCEX MPOIECCOB M M3MEHEHHS, B TOM UHCIIC B HHTEPHET-OaHKIHTE.

KimroueBbie cioBa: mudposas skoHomuka, «Mumyctpus - 4.0», WHHOBAIMH, OHJAHH-OAHKHUHT, ITU(PPOBOMH
OankuHr, Al-cucTeMsl.

B Hacrosmielt cratbe HCCIEAYIOTCS TEOPETUYECKUE OCHOBBI W TEHACHIIMU IHHGPOBOM
TpaHc(hopMalMM KPEIUTHBIX OpPTraHU3aIMii, YTO MNpEAINoiaraeT MepecTporKy BCeX IMpPOILECCOB H
W3MEHEHHUS, B TOM YHClie B MHTepHET-OaHKUHTE.

[on mmdpoBoit Tpanchopmanueil moHUMaT Oa3upyroieecs Ha NMPUMEHEHUH HHU(POBBIX
TEXHOJIOTHI TpeoOpa3oBaHWe CTPYKTYp, (GOpM U CImOcOOOB OKa3zaHHWs OaHKOBCKUX YCIYT,
o0ecrieynBarolee CyIecTBEHHOE N3MEHEHHE MapaMeTPOB M CBOMCTB MPOM3BOIUMBIX OaHKOBCKHX
yCIIyT T100 MPOAYKTOB, a TAKXKE CO3/JaHUE U MOSBICHUE HOBBIX YCIYT WU IPOAYKTOB U MOJTy4YeHUE
HOBBIX PBIHOYHBIX BO3MOKHOCTEH. B HacTosiiee BpeMsi OaHKOBCKHI OM3HEC mepemién Ha HOBBIN
ypoBeHb pa3BuTHUs. Vcmoiab30BaHHBIE IO ATOrO0 BPEMEHH MOJENINW U OU3HEC-NPOLECCHl YCTYMUIU
MecTo Oosee 3¢ (HEeKTUBHBIM.

[To wmuenuto AmngueBoit E.JO., mudpoBas Tpanchopmamusi paccMaTpuBaeTCs Kak
OCHOBaHHOE€ Ha MPUMEHEHUH U(PPOBBIX TEXHOJIOTUN MTPeoOpa3oBaHUe CTPYKTYP, GOPM U CIIOCOOOB
MPOM3BOJICTBA, M3MEHEHHE IIeJIeBOMl  HamNpaBJICHHOCTH  JAESITENbHOCTH, oOecrevyunBaroliee
CYLIECTBEHHOE M3MEHEHHUE IapaMeTpPOB U CBOWCTB IMPOU3BOJMMBIX YCIYI/IPOAYKTOB, CO3/1aHUE
HOBBIX YCIYI/IPOAYKTOB M TIIOJYy4YEHHUE HOBBIX PBIHOYHBIX BO3MOXKHOcTe [1, c. 214-218].

WuTerpanus undpoBbIX TEXHOJIOTHH B 0aHKOBCKYIO cepy MPHUBOAMT K M3MEHEHHIO POJIU
0aHKOB, KOTOpBIE CTPEMSTCS CTaTh Ooyiee MEPCOHAIM3UPOBAHHBIMU U MOOWIBHBIMU. B Hacrosiee
BpeMs HaOJI0/1aeTcsi MHOTOKPAaTHOE YBEJIMYEHUE PBIHKA MPEIOCTABISIEMbIX IIU(PPOBBIX CEPBUCOB,
YTO IPUBOJUT K Pa3BUTHIO HOBBIX MOJIXOJIOB B YIIPABICHUN OAaHKOBCKUMH MPOIECCAMH.

OmnwuceiBas MexaHu3M IHUPpoBoH TpaHchopMarui B OAHKOBCKOM CEKTOpE, MOXHO
0003HAUUTh cheAyomue dTanbl MudpoBoi TpaHchopmaruu: 1) moseiaenue Digital-kaHanos;
2) mnosBnenue Digital-npoaykroB; 3) co3maHue MOJHOTO IHMKJIA IH(POBOTO 0OCTYKUBAHHUS;
4) coznmanue DigitalBrain; 5) coznanue «uudposoit JJHK».

BaxHoe 3HaueHHE HWMEET HCIOJIb30BAHME HCKYCCTBEHHOTO HWHTEIUIEKTa B OAaHKOBCKON
nearenbHocTH. Bumanaparxne K. ¢ coaBropamu npemnoxwia Al-cucteMy sl OLIEHKH
¢uHaHCOBOrO pHCKa KpenuTHOW opranmzauuu [2]. Jlomakun H.M. ¢ KOJIEKTUBOM aBTOPOB
pa3paboTall CHCTEMY HMCKYCCTBEHHOTO MHTEIJIEKTa JUIsl IPOrHO3MPOBaHUS (DMHAHCOBBIX PUCKOB B
0aHKOBCKOM cepe A MOANEPKKU MPUHATHS YIIpaBIeHYeCKUX pemeHui [3, c. 295-306].

[upokoe MpUMEHEHHE HA MPAKTUKE HAXOAUT HCIOJIb30BaHHWE MOOUIIBLHBIX MPUIIOKEHUH,
o0ecreynBaOIUX MPOBEICHIE MHOXKECTBA onepauuii 6e3 Busnura B 0ank. MHTepdeiic MoOuIsHOrO
npunioxenus «BTb naBectuimm» npeacTaBiieH Ha pUCyHKeE 1.
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Pucynok 1 — Uutepdeiic MoOunbHoro npunoxxenus «BTh nnBectunmm»

WuBectupoBanue B (PUHAHCOBBIE WHCTPYMEHTHI i Urpsl Ha MockoBckoil Oupxe MoEx
pacKpbIBaeT HOBBIE BO3MOXKHOCTU MHTEpHeT-OaHkuHra. llpeacraBisier mnpupalieHHe HaydHOTO
3HaHUS, PE3YJIbTaThl HCCIEIOBAHUS TUHAMUKA M CTPYKTYphl HMHBECTUIIMOHHBIX HOpTQenei
poccuiickuX OaHKOB, NMPOBEACHHOIO C MOMOIIBI0 CHCTEMbl MCKYCCTBEHHOI'O MHTEIUIEKTA, a TaKKe
UCCIIEIOBAaHMs 0 pPa3paboTKe NepCenTpoHa Ui MPOrHO3UPOBAHMS IapaMeTpPOB B OOJBIINUX
MacCHBax JaHHBIX MNI00aILHOM YKOHOMUKH [4, ¢. 35-37].

BHuMaHue y4eHbIX B yCHOBHSX (OpMHUpPOBaHUS LU(GPOBOM IKOHOMHUKH COCPEJOTOYEHO Ha
HCCIIEIOBAaHUM AKTYaJIbHBIX BOINPOCOB, CBS3aHHBIX C PAa3BUTHEM HHTEepHeT-OaHkuHra. Cremyer
KOHCTaTUpOBaTh, YTO B Poccum ClOXWiICS MOBONBHO HHM3KUI YpPOBEHb NPUMEHEHHUS HUPPOBBIX
MHHOBAIUI 110 CPAaBHEHUIO C 3apyOeKHBIMM KOMIIaHUSAMHU U OaHKaMH Pa3BUTHIX CTPaH U MPOJOIDKAET
OCTaBaThCs HA HU3KOM YpPOBHE.

Taxum 00pa3oM, Ha OCHOBAaHMHM BBIIIECKa3aHHOI'O MOXKHO CJI€JIaTh BBIBOJIBIL:

1. HccnenoBansl TeHAeHIMU LUGPOBOM TpaHCHOpMAIIMK KPEIUTHBIX OpraHMU3aluii, KOTOpbIe
IPEIIOoIaratoT IepecTPOKy BCEX MPOLECCOB U U3MEHEHMs, B TOM YHCIIE€ B MHTEPHET-OaHKUHTE, 4TO
MMeEeT BA)KHOE 3HAYCHHUE.

2. HWuterpanus nu@poBbIX TEXHOJIOTUH B OAHKOBCKYIO c(epy MPUBOIUT K U3MEHEHUIO POJIH
0aHKOB, KOTOpBIE CTPEMSITCS CTaTh OoJiee MePCOHAIN3UPOBAHHBIMU 1 MOOMIIbHBIMHU.

CIHCOK HCITOJIb30BAHHBIX UCTOYHUKOB:

1. Aunuesa, E.JO. udposas sxonomuka Oynymero, uaaycrpus 4.0 / E.FO. Anauesa, B./.
Odunpuakona // [Ipukiiagnas maremarrka u GpyHgamentanbHas nuapopmaruka. —2016. — Ne 3. C. 214-
218.

2. Bumanaparxne, K. Cucrtema MCKYCCTBEHHOTO MHTEJUICKTA JUIs OIICHKH ()MHAHCOBOTO PUCKA
KpeauTHo# opranuszauuy / Kanuana Bumanapartxue, C.I1. Ca3zonos, H.U. Jlomakun // UccnenoBanue
MHHOBAIIMOHHOTO TMOTEeHIMajla o0miecTBa M (QOPMHUPOBAHUE HAMPABICHUM €ro CTPaTEerHyecKoro
pa3BuTHs : ¢0. Hayd. cT. 11-if Beepoc. Hayu.-nipakT. KoH]. ¢ MexxayHap. yyactueM (30 nexabps 2021
r.) / orB. pen.: M. I'. KneBnoBa ; HOro-3anmagHbelii rocymapCTBEHHbIM YyHHBepcuter, CeBepo-
KaBkasckuil ¢enepanbHblii yHUBEpCUTET, MHCTUTYT cepBUca, Typu3Ma W Ju3aiiHa (¢puiman) B T.
[Taruropcke. - Kypcek, 2021. - C. 102-106.

3. Artificial Intelligence System for Financial Risk Prediction in the Banking Sector / H.U.
Jlomakun, A.A. PeibanoB, A. Kymaunnckas, E.B. 'onuapoBa, Tudevdagva Uranchimeg, . Pentun //
Innovations in Digital Economy. Third International Scientific Conference, SPBPU IDE 2021 (Saint
Petersburg, Russia, October 14-15, 2021) : Revised Selected Papers / eds.: D. Rodionov [et al.] ;
Peter the Great St. Petersburg Polytechnic University (SPbPU) [et al.]. — Cham (Switzerland) :
Springer Nature Switzerland AG, 2022. — P. 295-306. — DOI: https://doi.org/10.1007/978-3-031-
14985-6_21. — (Book ser. Communications in Computer and Information Science (CCIS) ; vol.
1619).

4. Jlomakun, H.U., CazonoB, C.II., MockoBueB, A.®. IlepcenTpoH isi NMPOTHO3UPOBAHUS
rapamMeTpoB B OOJIBIIIMX MacCHUBaX MaHHBIX TiodanbHON skoHoMukH / H.U. Jlomakun, C.I1. Ca3oHOB,
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A.®. Mockosues, A.B. Konsuios, B.C. TenaruukoBa, M.A. Camoponosa, O.H. Makcumona, A.B.
I'opOynoga, f.Ilonosa, E. [Tonropak // B mupe nHayunsix otkpbituii. 2017.-T. 9.- Ne2-2.-C.35-37.

COBEPIIEHCTBOBAHUE NNOJTUTUKHU TAO «CBEPBAHK POCCHUH» B OBJIACTH
COIIMAJIBHOU OTBETCTBEHHOCTH IEPE/l KOJUVIEKTHUBOM U OBINECTBOM

Hosuxosa K.O., ctyaent 3 kypca @O BIIU (pununan) PI'BOY BO Boarl' TV, r. Bomkckuit
Mensenesa JI. H., n.3.H., npodeccop BIIU (punmman) ®I'BOY BO Bonrl TV, r. Bomkckwuit

ITAO Coepbank - xpynHewmmii O6ank Poccum m CHIT ¢ camoil IIMPOKOH CEThIO
NOJIpa3/ieieHnii, MpeUIaralouiiii BeCh CHEKTP WHBECTUIIMOHHO-OAHKOBCKUX YCIYT: pa3JIn4HbIC
BKJIaJ(bl, KPEIUThl, OAHKOBCKHE KApPTOUYKU, JIEHEXKHBIE IEPEBOJbI, CTPaxOBaHHE U OpOKepCKHe
ycnyrd.  YupenuteneM U ocHOBHBIM akmuoHepoM ITAO CoOepGank sinsercss LlenTpanbHblil O0aHK
P®, Bnageromuii 50% ycTraBHOTO KamuTajia IUIFOC OJHOM rosiocyromieil akuuen; ceoime 40% axiuii
MPUHAJICKUT 3apyOSKHBIM KOMMaHusIM. OKOJIO TIOJIOBUHBI POCCHUIICKOTO PBIHKA YAaCTHBIX BKJIAJIOB,
a TaKXe KaXIbld TPETHl KOPIOPAaTHUBHBIM M PO3HHYHBIA KpeauT B Poccum mpuxonarcs Ha [TAO
Coepbank.

[To manabIM cratucTuku Ha 2022 roja, B JaHHOM (PMHAHCOBOM YUPEXKICHHH OTKPHITO 46%
0aHKOBCKHUX BKJIQJOB OT oOIero uncia; kommanus BiageeT 38,7% OT BcexX KpeauToB (PU3MUECKHUX
mui 1 okosno 33% — ot opranuzanmii. Otnenenust CoepOaHKa pacmojararoTcsi B KaXKJI0M Topojie
Poccun, a wmx kommdectBO cocrasiisier Ooisiee 16 TeIcad. COOCTBEHHBIN KalWTajl KOMIIAHUU
HacuuThIBaeT okono 1,6 tpuwiumona pyOnei. Kmuentamu ITAO B Poccum sBnstorcs Gomee 110
MUJJINOHOB YEJIOBEK, a 3a FPaHULel yCIyraMu y4pexKIeHUs MOJb3YITCs mpuMepHo 11 MHIIIHMOHOB
yacTHBIX Juil. OOcaykKMBaHNUE TPaKIaH U KOMITAaHUH ocyiecTBiseT Oosee 260 THICSY COTPYAHUKOB.

Oducer CoepbOanka HaXOATCA B TaKUX CTpaHax, kak ['epmanus, [lIBetinapus, Kurait, Typuus,
WNunusa, Ykpauna, Kazaxcran, benapycs.

I'maBHas nens crparerun Coepdanka B 2022 rogy 3aKII0O4aeTcs B JOCTHHKCHUH HOBOTO YPOBHSI
KOHKYPEHTOCTIOCOOHOCTH. OpraHuzainus IUIAHUPYET COCTaBUTh KOHKYPEHLHUIO TJI0OaIbHBIM
KOPIOpAaIusIM, TPy 3TOM He Tepss MO3ULIKHU JTy4dIlero 6aHka Kak JJis MPOCTOro HACEJICHUs, TaK U JIJIs
OusHeca'.

B 3amaun xomMmaHWHM BXOOUT YBEIWYCHHE MAcIITa0OB OW3HECa BMECTE C IMOKa3aTelsMU
s dexTuBHOCTH W (HUHAHCOBOW TPHUOBLIH, YIydlIEHHE CKOPOCTH PabOThl M THOKOCTh. Takxke B
IJTaHAX yBEIWYCHHE KIIMEHTCKOTO OMbITa U KiIHeHTopueHTupoBaHHOCTH. HR crpaterus B CoepOanke
IPEATIONAraeT YBEIMYEHNE HABBIKOB COTPYIHMKOB’.

[Tomumo 3TOTO, YAEIEHO BHUMAHHUE CIAEAYIOUINUM ITYHKTaM:

- 33JICCTBOBAHNE HOBBIX TEXHOJIOTHIA;

- cTabuu3aIuu peHTadeIbHOCTH;

- CTaHOBJICHHUE YKOCUCTEM;

- CM€Ha NOTPEOUTENHCKUX MPEATOYTCHHNA.

«CbepbaHK» yBepeH, YTO CHja KOMIAHUM 3aKIIOYaeTCsl B TEX IIOJAX, KOTOPbIE B HEM
paboratoT. HuuTo HE MOXKeT ObITh NOCTUTHYTO 0€3 MPUBEP>KEHHOCTU COTPYTHUKOB M UX SHEPTUU —
Ka4yecTB, KOTOPHIC JIeNal0T paboTaloONMX B HEH JII0/Iel IIeHHBIM aKTUBOM KOMITaHUH. B cBoelt pabore
OHHU JIOJKHBI OBITh UPE3BbIYaHO BHUMATENIbHbI U MPO(ecCHOHATbHBI: OHU HECYT OTBETCTBEHHOCTD
3a CBOMX KIHEHTOB U HX cOepexxeHus. KaxaoMmy COTpYAHHKY KOMIAHHS MPEIOCTABIISET
BO3MOXXHOCTh CJlIelaTh CBOM BKJIaJ B YIy4YIlIEHHWE M YKpEIUIEHHE PEe3yNlbTaTOB €€ JesTeNbHOCTH, a
Takke B COOCTBEHHOE pa3BUTHE IIyTeM OTKpPHITOro oOMeHa HH(popMalueii U aKTHBHOTO

TIAO «C6epbank Poccun». Pexcm moctyma: https://cbr.ru/banking_sector/credit/coinfo/?id=350000004
2Crparerus Coepbanka. Pexxum nocrymna: https:/sbank.online/other/prioritety-sberbanka-v-ramkah-novoy-strategii/
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coTpyaHudecTBa. [[03TOMYy MPUOPUTETHHIMU HAMPABICHHUSIMH B pa0OTe C MEPCOHAIIOM SIBIISIOTCS
clIeyIolue:

- obecnieueHue OXpaHbl TPYa;

- peryiasipHoe€ U3MEpEHUE YpPOBHS YIOBJIETBOPEHHOCTH COTPYIHUKOB paboToil B
«COepOanke»;

- CIpaBeIMBOE OTHOIIEHUE K COTPYAHHKAM U OLEHKa X WHIUBUAYAIbHOIO BKJIa/a B yCIeX
KOMITaHUWY;

- pa3BuTHE MPO(ECCHOHATFHBIX 3HAHUN U HaBBIKOB;

- MporpaMma pa3BUTUS MOJIOJIBIX CIICIIUAIHUCTOB.

COep MUHUMH3UPYET COOCTBEHHOE HETaTUBHOE BIIMSHUE HAa OKPYXKAIOUIYIO CPEy, Y4acTBYET
B CO3/IaHUU 3€IEHON SKOHOMHKHU U (PMHAHCHPYET MPOEKTHI M0 CMSATYCHUIO TIOCTEACTBUI N3MEHEHUS
KiuMara’,

Hamnpasnenus neiictBuiit CoepOaHka B paMKaxX 3KOJOTHUECKOU IMOTUTHKHU:

- COKpAIIEHUE YTIIEPOJHOTO ClIeia U KOJINYECTBA OTXO0B;

- TIOBBIIIIEHUE YHEPTOI D (HEKTUBHOCTH;

- CO3/1aHUE MPOEKTOB B 00JIACTH BO30OHOBIISIEMOM SHEPTETUKH;

- OTBETCTBEHHOE 3eJIeHOe (DMHAaHCHUPOBAHUE.

B 2022 romy naGmonatensHbli coBeT COepOanka onoOpun KimmaTuueckyio cTpareruio
komnanuu 110 2023 rona, a Takyke KOMIaHUS MPUCOETUHIIACH BHOBb K AKOJIOrMYECKOW akiuu «Hac
3emin»®.

KowMmmanust ynenser orpoMHOe BHUMAHUE PAa3BUTHUIO CBOMX COTPYIHHKOB, MPEJOCTABIISAS UM
BO3MOXKHOCTh oOyueHus B mkosie Coepa nu KopnoparusHom YuuBepcutere COepOaHKa, moMoraer
OCBOUTH HOBYIO ITPO(ECCHIO WK MOBBICUTH KBaMH(HUKAII0. Takke i1 MOJIOJSKHU YCTAaHOBIIEH PSijT
COLIMATILHBIX BBIILIAT U JIBTOT, IPUBEACHHBIX B TA0IHUIIE:

Tabmuua 1 — MoioaexHas coupanbHas MOJUTHKA
[Ipumepsl CONMANTBHBIX BBIMLIAT U JBIOT IS [Ipumepsl CONMANTBHBIX BBIMIAT U JIBIOT Uil pAOOTHUKOB
paboTaromeit MoIoIeKU (oOrwif)

1. Tlporpamma cyOcuaupoBanuss unoreku [uisi | 1. ['apaHTHpOBaHHOE MEAMIMHCKOE OOCIY)XHBaHUE U
MOJIOIBIX coTpynHUKOB COepbanka B pazmepe 4% OT | nedeHue B MOJUKINHUKE, B MEIUIIMHCKOM CTaI[MoOHAape,
PBIHOYHOM CTaBKU BBITIOJTHEHHE OTIEPAILlNH, CBSI3aHHOM C BOCCTaHOBIICHHEM
37I0pOBbsI, TpeOBIBAHWE B IIEHTpax peaOWIHTAllUN -
omara 100% ctommocT 3a cuet cpeacTB banka

2. BO3MOXHOCTh COBMEIIIEHHUS CTAXKUPOBKH ¢ yaeboit | 2. MarepuaibHas MOMOIIb B OCOOBIX (Ype3BBIYAlHBIX)
CITydasx:

- mpu poxknennu aerei — 20 000 pyo.;

- Ha norpebenue Onm3kux poacTBeHHUKOB — 20 000 pyo.
3. Koprioparusnsiii YHuBepcurer Coepbanka. B KV | 3. Briruiata e1MHOBpEMEHHBIX BO3HArPaXICHUIL:
IpeyCMOTPEHa BO3MOXKHOCTh IPOXKMBAHUS JUIS | - 3a JIOCTHIKEHHE BBICOKMX IIOKa3zaTteneid B pabore u
COTPYJHHMKOB, MpPOXOJAIIMX OOydeHHe, a TakKe | 3aCIyrd B pa3sBUTUM OaHKOBCKOTO Jena — B pa3Mepe
oTAbIXa JUI BCEH CEMbBM C  HWHTCPECHBIMHU | OJHOTO JICHE)KHOI'O COJEPKAHUS COTPYIHHKA;

IIPOrpaMMaMHu (MacTep-Ki1acehl, JICKLIUH, | - B CBSI3W C INpa3gHOBaHUeM loOwneitnbix gat — 10 000
CIIOPTHBHBIE IIPOIPaMMBI) pyo;
- 3a MHOTOJETHIOIO paboty — 50% meHexxHoOro
COZEpIKaHUs
4. BuprtyampHas mxkoma COepa mms  wmomonbix | 4. Ormara colepkaHust jaerell  paOOTHUKOB, HE
COTPYJHHKOB JOCTHTIINX 15-TH IETHEro BO3pacTa, B AETCKUX

CaHATOPHBIX YUPEKICHUSIX, JUOO HX MEAUIMHCKOTO
obcmyxuBanmst — 100% OT CTOMMOCTH IIyTEBKH WA
CTOUMOCTH JICUCHHUS

3Caiit Coepbanka. Pexxum nocryna: https://www.sberbank.ru/ru/about/today
4ITonuTrKa B 00JaCTH CONMANBHON M 3KOJIOTHYECKOH OTBETCTBEHHOCTH, KOPIOPATUBHOTO YNPABICHUS M yCTOHYMUBOTO

pasButus Ha 2021 roxa. Pexxum moctyma:

https://www.sberbank.com/common/img/uploaded/files/pdf/normative_docs/sber_esg_policy_rus.pdf
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5. becmiatHble TOANMUCKA HAa TPOQeCCHOHATHHBIE
JKYpPHAITBI

5. CanaTopHO-KypopTHOEe JeueHue paboTHuKoB — 50%
OT CTOMMOCTH MYTEBKH, a HEPaOOTAIOIINX TEHCHOHEPOB
—100%

6. becrnaTHbli  MCUXOJOr € HEOrpaHUYEHHBIM
KOJIMYECTBOM OOpAIllCHUI — Yy Ka)XJIOro COTPYIHUKA
eCTh CBOW JIUYHBIA KAOWHET 3J0POBbS — B HEM
MO>KHO Ha3HAYNTh CEAHC C IICUXO0JIOTOM

6. Opranuzanys oTabIxa pabOTHUKOB 1

YJICHOB MX CeMeH B IaHCHOHATax W JOMax OTAbIXa B
HNEepUoJ  €XEroJHOro OTINycKa, B BBIXOJHBIE U
Npa3AHUYHbIE JHU

7. Jna paborHukoB COepa mpeaycMOTPEHbI
BBITOAHBIE TMPOMOKOABI OT 3KocuctemMbl — BEPY,
Okko, Delivery, Cutumoomn

7. Omnata o0y4eHust pabOTHUKOB (ieTeli pabOTHHKOB) B
BBICIIMX M CPEAHUX NMPO(GECCHOHATIBHBIX YUeOHBIX
3aBepeHusx — 100% ot croumocTy 00yueHus

8. PasButne nu4HOTO noTéHIMajaia KOMaHIbI IJId
BBICOKOI MNPOAYKTUBHOCTHU

8. JlonoHUTENbHOE TIEHCHOHHOE 00ecTiedeHHe ObIBIINX
paborHukoB 1o gorosopam ¢ HII® Coepbanka

9. IIporpamma «[lepesamyck» IIOMOraeT
COTpyAHHKaM TIpU JKETaHUU OCBOUTb HOBYIO
npodeccHio WM TOMEHATh KBAIM(UKALMIO B
COOTBETCTBUM C HX UHTEpecCaMH U MepelTH B
KOMITAHUH SKOCHCTEMBI HJIU CTPYKTYPBI HAPTHEPOB

9. MaTepI/IaJILHaﬂ IIOMOIIb pa60THI/IKaM Ha
HpI/I06peT€HI/I€ JKWIbS, YIIYUYHICHUC KUITUIITHBIX YCHOBI/[ﬁ
— 100 000 py6.

10. Horamnms Ha muTaHue PabOOTHUKOB B CTOJIOBBIX
(obenpl) B pabouune THU

10. Beimuiata eIMHOBPEMEHHOTO BO3HATPAXKICHUS B
cBs3M ¢ roOmesimu padorHukos — 10 000 py6.

2021 rox, r. MockBa — Ilpesunent, [Ipencenarens Ilpasnenus Coepbanka Poccun I'epman
I'ped moammcan KoOIEKTUBHBIN noroBop mexay Coepbankom Poccum m corpyanukamu Ha 2022

Tox.

Konnextusnsiit qorosop [TAO «Coepbank Poccun» COCTOUT U3 CICAYIONINX Pa3/IeIoB:

. O01Me moNoKEeHHUS.
. [IpaBa 1 00s13aHHOCTH CTOPOH.

. PabGouee Bpems 1 Bpems OTIbIXa.
. Omnara Tpyza.
. Oxpana Tpyza u 310pOBbSI.

O 0 1O\ N Wi =

10. PaGora ¢ MOJIOIEKEIO.
11. TpyzioBble OTHOLIEHMUS.

. l'apanTum nesrenpbHOCTH MPOQCoro3a.

. Bozmemienue Bpena, npUUMHEHHOTO 310POBbIO pAaOOTHHKA.
. ConnanbHble rapaHTUX U KOMIICHCALIUY.
. KapbepHoe pazButue u o0yueHre COTpyIHUKOB.

12. YperynupoBanve UHANBUAYAIbHBIX TPYJIOBBIX CIIOPOB.

13. 3aKIrOUYUTEIBLHBIE TOJI0KEHU.

CIIHCOK HCII0JIb30BAHHEBIX NCTOYHUKOB:

1. CoumnanbpHasi OTBETCTBEHHOCTb M MOJIOAEKHas coumanbHas cpena IIAO «Jlykoin»
I'puropres U.A., Mensenesa JI.LH. B cbOopnuke:

XX HayyHO-TIpaKTHYeCKass KOH}epeHIHs

npodeccopcko-nipenoaaBarensckoro cocraBa BIIM  (dunman) Boar['TY. CoOopHHK cTaTe.
MunucrtepctBo obpazoanus u Hayku P®, BIIU (dunuan) ®T'BOYBO Boarl'TY. Bonrorpan, 2021.
C. 226-228.

2. Monoaexnas mnonutrka [IAO CoOepOaHK: coIMaabHBIE TEXHOJOTHUH B OOCCIICYCHHH
pa3Butus opranm3anuu u obmecrBa Mexasenea JI.H., AnaponnukoBa [I.A., MenBenes A.B. B
cOOpHHKE: B3aUMOJICHCTBUE NMPEANPUITUI U BY30B — HayKa, KaJpbl, HOBble TexHOIOruu. COOpPHUK
noka10B XV MEXpernoHalbHON HayuyHO-TIpakTHiyeckoil kondepenuuun.2019. C. 129-133.

3. Mensenesa JI.H. MonoaexHas coruaibHO-OTBETCTBEHHAA ITONUTHKA On3Heca /Boar[' TV,
Bomkckunii monurexaudeckuii ”HCTUTYT. MoHorpadus, 2019-174c.

*TIAO «C6epbank Poccum». Pexcum moctyma: https://cbr.ru/banking_sector/credit/coinfo/?id=350000004
95



4. Caiit Coepbanka. Pexxum moctyma: https://www.sberbank.ru/ru/about/today

5. Crparerus Coepbanka. Pexxum noctyma: https://sbank.online/other/prioritety-sberbanka-v-
ramkah-novoy-strategii/

6. ITAO «Coepbank Poccun». Pexum JOCTYyIIa:
https://cbr.ru/banking_sector/credit/coinfo/?1d=350000004

7. Ilonmutrka B 00JIACTH COIMATBLHON U DKOJIOTMYECKOW OTBETCTBEHHOCTH, KOPIIOPATHBHOTO
yIIpaBJICHUSA u YCTOWYHBOTO pa3BUTHUSA Ha 2021 TOJI. Pexum JOCTYyIIA:
https://www.sberbank.com/common/img/uploaded/files/pdf/normative_docs/sber_esg_policy_rus.pdf

8. KCO Coepbanka. Pexum nocryma: https://www.sber-bank.by/page/corporate-social-
responsibility

OCOBEHHOCTHU HHHOBAIIMOHHO-UHBECTUIIMOHHOT' O ITPOEKTUPOBAHMU A
INPEAIIPUATHUSA

I'onuaposa E. B., x.5.1., nonent BIIU (pumman) BonrI'TY
Kynpusinosa A. H., crynent BIIU (punuan) Bonr[' TY

WHBecTUIIMOHHAS TTOJIUTUKA TIPEINPHUITHSI — 3TO COCTaBHASI YaCTh SKOHOMHYECKON MOJUTHKH,
KOTOpasi onpeessieT BHIOOp M CIIOcOoObl peann3anui Hanoosiee parioHaIbHBIX MyTeH OOHOBJICHUS U
paciMpeHus MPOU3BOJICTBEHHOTO M HAYYHO-TEXHUYECKOTO MOTCHIINATIA.

Pa3pabotka oOmIeil WHBECTUIIMOHHON TMOJMTUKH MPENNPHUSITHS OXBAaThIBACT CIEIYIOIIHE
OCHOBHBIE dTarkl [1, 3]:

1) AHaJIN3 NHBECTUIIMOHHOMW JEATEIbHOCTH MPEINPUATHUS B IPEAIIECTBYIOIIEM IIEPUO/E;

2) UCCJICIOBAHUE U y4€T YCJIIOBUM BHEIIHEW MHBECTULUOHHOW CpeAbl U KOHBIOHKTYPBI
WHBECTUIIMOHHOTO PBIHKA;

3) y4eT CTPAaTeTUYECKHX IeJICH pa3BUTHUSI TPEANPUATHS, O0O0ECIIEUNBAEMBIX €0
MPEACTOALECH HHBECTUMOHHOMN JIEATEIbHOCTBIO;

4) 000CHOBaHME TUIA WHBECTHIIMOHHOM MOJIUTUKHU MPEANPUATUS MO LENISIM BIOKEHUS
KanuTajla ¢ y4eTOM PUCKOBBIX MPEINOYTCHUH;

5) dbopMUpOBaHHE  WHBECTUIMOHHON  MOJUTHKU  MPEANPUATHS IO  OCHOBHBIM
HaIlpaBJIECHUSM UHBECTUPOBAHUS

6) dbopMupOBaHNE WHBECTUIIMOHHOMN MOTUTUKH NMPEATPUATHUS B OTPACIIEBOM pa3pese;

7) dbopMUpOBaHNEe WHBECTUIIMOHHOM MOUTUKH MIPEATNPUSATHS B PETHOHATHLHOM pa3pese;

8) B3aMMOYBSI3Ka OCHOBHBIX HAINPaBJICHUN WHBECTUIIMOHHON MOJUTUKHA MPEATPUSITHUA.

Cpenu kItoueBbIX (DaKTOPOB, BIHSIONIMX HAa (OPMUPOBAHUE M PEATH3AINIO MHBECTHIIMOHHOM
MOJUTUKYU TIPEANPUATHS, CTOUT BbLACIUTS [1, 2]:

- YPOBEHb IOKa3aTeNeH, XapakTepu3yoIuX (PHHAHCOBOE COCTOSIHUE MPEATIPHUSTHS;

- YpOBEHb TEXHOJIOTHH [TPOU3BOJICTBA TOBAPOB OKA3aHUS YCIIYT;

- (puHAHCOBBIC YCIIOBUS TIOMYUEHUS CPEICTB M peaTn3allii MHBECTUIIMOHHBIX TIPOEKTOB;

- TEXHOJOrM4YecKasl, HIKOHOMHUYECKass M coluaibHas 3(PQPEKTUBHOCTh WHBECTULMOHHBIX
IIPOEKTOB, KOTOPBIE IIPEIIOIAraeTCsl peaIu30BbIBaTh;

- COCTOSIHHE DPBIHKA CTPaxOBBIX YCIYI U HU3JIEPKKH NPUOOPETEHUs Pa3IMUHBIX CTPaXOBBIX
YCIIYT € LEJIbI0 MUHUMM3AIUN PUCKOB.

Jlig aHanu3a MHBECTULIMOHHOW TMOJUTUKM M €€ MEpPCHeKTUB B KAayecTBE MpHMeEpa BO3bMEM
Takoe npeanpusrue, kak AO 3aBog «Meteop».

AO 3aBog «Meteop» — MpeanpusITHE PaAHOdIECKTPOHHON MPOMBINIJIEHHOCTH. PazpabaThiBaeT
Y IPOM3BOJUT KBApLIEBYIO IbE30TEXHUKY U U3/ENINs HA X OCHOBE.

B menoMm, mo mokazatensiM otdera 0 (PMHAHCOBBIX pe3ynbTarax npeanpusatus 3a 2018-20 rr.,
MOXKHO CZenaTh BBIBOJ, YTO HaMMEHee yHauHbIM Juid npeanpusatus Obut 2019 rox. BeposiTHo,
CHI)KEHHUE TIoKa3aresiel 00yCIIOBIEHO HAJIOKEHUEM CAHKIIUK CO CTOPOHBI 3amaaHbix ctpaH u CIHIA.
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HauGonbinee cHUKEHHE OTMEUAeTCS MO TaKUM I[IOKa3aTessM, Kak: MPOYHe JOXOABl M YHUCTas
MPUOBUTb MIPEANPUATHS.

Ta6muma 1 — OtueT o puHAHCOBBIX pe3yibTaTax npeanpusatus AO «3aBog «Mereop» 3a 2018-
20 1T., THIC. PYO.

HanmenoBanue nokazarens 2018 2019 2020
Bripyuxka 519511 454955 584266
CebecTonMOCTb POAANK 377027 326971 441931
Banosas npu0bLib (YOBITOK) 142434 127984 142335
KomMmepueckue pacxoipl 9866 8435 9559
VipasieHYecKUe pacxo/ibl 88044 85220 92057
[Tpu6GbLIb (YOBITOK) OT IIPOJAXK 44574 34329 40719
JIOXOJIbI OT YYaCTHs B IPYTHX OPraHU3aAIHAX

[IpoLEeHTHI K OJIYYEHUIO 5343 2117 244
[TporneHTHI K yruiaTe 997 2278
[Tpoune 70X01bI 18188 5856 2265
ITpoune pacxopl 42855 21111 32203
ITpuGHLTE (YOBITOK) 10 HANOTOOOT0KEH S 25250 20194 8747
Texymuii HaOr Ha TPUOBLIH 10770 1224 6515
Uncras npuObUIb (YOBITOK) 16740 13605 2232

B xone ananu3a /1e710BOM aKTUBHOCTH MPEANPHUATHS ObUIO YCTAaHOBIIEHO, YTO, HECMOTpPS Ha
CHIDKEHHE ToKa3aTtenedl koddduuumenra obuieit obopaunBaemoctu aktuBoB B 2019 roay, B 2020
Ha0JII0/1aeTCs €r0 POCT 3a CUYET YBEIMUYEHUSI OOOPOTHBIX aKTHBOB.

Taxoke ObuTa TpOaHATU3UPOBAHA PEHTA0ETBHOCTh MPEANIPHUATHS 10 YUCTOM npuObuu. U3 rona
B I'0JI 32 pacCMaTPUBAEMBbIN MIEPHOJT PEHTAOCIBHOCTD Mpoaax cHiwkaercs Ha 0,01, peHTabenbHOCTh
aKTHBOB TAaK)X€ CTPEMUTENIbHO CHIDKaeTcs. Ta ke TeHICHLUs HaONIoNaeTcs M Cpelu IMokasaTesei
peHTabenpbHOCTH COOCTBEHHOTO KamuTana. CHIKEHWE ToKaszaTelield pEeHTa0eIbHOCTH IO YHUCTOU
NPUOBLIM TOBOPUT O CHWKEHUU YPPEKTUBHOCTU NPEATPUATHSL.

Kpome Toro, 6bu1 mpoBesieH aHaau3 (PUHAHCOBOTO coCTOsHHS mpeanpusatus. KosddumumeHt
ABTOHOMHH TIPEANPUITHS BbIlie HOpMBI (>0,5) 32 Bech paccMaTpuBaeMbIid TIEPHOJT, HECMOTPS Ha €T0
cHmkeHrne B 2020 rogy. 3To rOBOPUT O HE3aBUCUMOCTH NPEANPUATHS OT KPEAUTHBIX CPeACTB. UTo
kacaetcst kKoaduimenta GUHAHCOBOW yCTOWYMBOCTH, TO 3/1eCh HAOI0OIa€TCs CHIDKCHHE TTOKa3aTels
Hmwxe Hopmbl (0,62<0,7) B 2020 romy. [laHHas TEHAEHIMS TOBOPUT O BO3HMKHOBEHMM DHCKa
XPOHMYECKON HEIIaTeKEeCIIOCOOHOCTH MPEANPUITHS U €r0 BO3MOXHOIO MOMAaJaHus B (PUHAHCOBYIO
3aBUCUMOCTH OT KPEIUTOPOB.

HecmoTpst Ha 3T0, aHanmu3 aOCOMIOTHOW JIMKBUIHOCTH TOKAa3all, YTO AAaHHBIM KOA(h(HUIHEHT
Bbilie HOpMbI (>0,2), XoTh U pe3ko cHuzmwica B 2019 rony. Koaddumument GbICTpoil TUKBUIHOCTH
TaKKe 3HAYUTEIIBHO BBIIIE HOPMBI, HECMOTPSI Ha €ro pe3K0oe CHUKEHHE MOYTH B /1Ba pa3a (Ha 0,91) B
2019 roxy mo cpaBHenuto ¢ 2018 rogom. Ta >xe TeHIEHIMs HAOIIOMACTCS W CPEAM IOKaszaTesei
kod(durmenTa Tekymer TUKBUIHOCTH. M Tak kKak Bce KOIPPUIMEHTH! JTUKBUIHOCTH TPEATIPUATUS
BBIIIIE HOPMBI, MOKHO CJIEJIaTh BBIBOJ O TOM, 4TO Ha MoMeHT 2020 roma mpeampusiTue CrocoOHO
roraniath CBOM TEKYIUE 0053aTeNbCTBA, HECMOTPS HA CHIKEHUE (PUHAHCOBOM YCTOWYHUBOCTH.

JUis OLIEHKM IpPUOPUTETHBIX HamnpasieHud paszButud AO «3aBox «Mereop» BO3bMEM
MHBECTUIIMOHHYIO TIOJUTHKY, pazpaboTannyto npenmnpustiuem B 2019 rony.

['maBHBIMH TPUOPUTETHBIMU HampaBieHusiMH pa3Butusi AO «3aBox «Meteop»» BBIIEISAET
MIPOM3BOJICTBO W TIOCTaBKY KBAapIEBbIX pPE30HATOPOB, KBapLEBBIX (PUIBTPOB U KBapIEBBIX
TEHEepPaTOPOB KakK JJIs CEKTOpa BOCHHOM M CHELMalIbHOM ammaparypbl, Tak U Ui TPaXJAaHCKOTO
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OTEYeCTBEHHOTO pbiHKA. [Ipu 3TOoM o0co0oe 3HaueHume OOMIECTBO MNPHUAACT PACHIMPEHHIO
MPOJYKTOBOTO psiia, CO3AAHMIO DJIEKTPOHHON KOMIIOHEHTHOM 0a3bl C ILENbI0 H3TOTOBIEHUS U
MOCTaBOK MPOAYKLMH JIJIsl KOMIIEKTALIMK anmnapaTypbl IPaXXJaHCKOTO0 Ha3HAYCHUSI.

Beibop 9rTOoro HampaBieHHsT B KauyecTBE MPHOPUTETHOIO OOYCIOBJIEH CIEIYIOIIMMHU
KPUTEPUSIMHU:

- POCTOM MPOU3BOACTBA LU(POBON BIEKTPOHUKH, IJS CTAOMIM3AallMM TAKTOBOTO CHUTHaa
KOTOPOI HEOOXOMMBI KBapIEBbIE PE30HATOPHI U TE€HEPATOPHI;

- 3HAYUTEIBHON TOTpeOHOCThIO mpennpusatuii oredectBeHHoro OIIK B kBapIeBbix
pe3oHartopax, (GWIbTpaXx W TeHepaTopax [UIsi BOCHHOH TexHUKHU. [lOTpeOHOCTH B yKa3aHHBIX
KOMITIOHEHTAX yCTApEBIINX KOHCTPYKIUI COKPAIAETCs, HO OCTAETCA 3HAUUTEIbHOM;

- HeOOXOIMMOCTHIO TIOCTABOK KOMIIOHEHTOB KaTeropuu kadecta BII mans obecneuenus ['O3;

- BBICOKOM KBanuduKauueld TMpeAnpusTHS MO JaHHOMY HaIlpaBJICHUIO, HATUYUEM
HEOOXOAUMBIX TEXHOJIOTUH, 000PYIOBaHUS U CTICIIUAIMCTOB.

Jljis yCcrenmHoro pa3BUTHs 1aHHOTO HANpaBJeHMs 3aBOJI CTABUT Iepe]] cO00i TaKylo BaXKHYIO
3a/aqy, Kak paboTa ¢ MpeanpUsITHSIMH-TIOTPEOUTENSIMU 110 TPUMEHEHHUIO KBapIICBBIX KOMIIOHEHTOB
NpEANpPUITHS, B IEPBYIO OYEPENb C annaparypHbIMM IPEANPUATHIMH, BXOAAIIMMH B KOHTYpP
POCOIJI u I'K «Poctex» (BHyTpuxoJauHIOBas koonepauus). Ilpu sToMm npeanonaraemMelii IpupocT
00BEMOB MPOJIAXK MPEANPUATHUS IO YK€ OCBOCHHBIM B NMPOU3BOJICTBE HOBBIM KOMIIOHEHTaM 3a CYET
YCUJICHUS BHYTPUXOJIIUHTOBON KOOIIEPALMU COCTaBHUT B mepcrnektuse 1-2 mer go 100 miH. py6. B
TOI.

JIpyruM 3HAYUTENHHBIM HANPABIEHUEM B YaCTH MPUOPUTETHHIX HANPaBICHUIN pa3BUTHS ObUIH
orpezeNieHbl pa3paboTka, OpraHu3anus Npou3BoAcTBa U mocraBok CBY KOMIIOHEHTOB, OCHOBaHHBIX
KaKk Ha TPaJUIMOHHBIX TEXHOJIOTMSX, TaK M C NMPUMEHEHHEM WHHOBAIIMOHHBIX KOHCTPYKTOPCKHUX
peLICHU.

UeTBepThIM Ba)KHBIM HaIpaBICHUEM MPEANPUATHE BBIACISIECT BBHIIOJIHEHUE 3aKa3HBIX OMBITHO-
KOHCTPYKTOPCKMX pabOT M YCIyr, CBSI3aHHBIX C peanu3alueil mnporpaMmbl HWHHOBAI[MOHHOTO
paszButus OO0mIecTBa.

[TaThIM ¥ caMbIM TIEPCTIIEKTHBHBIM HampaBieHreM OOIIEeCTBO OMpeAenuiIo AUBEPCUPUKALIUIO
nearenbHoCcTH AO «3aBoa «MeTeop» 1Mo JTMHUM BBITYCKA IPaKJaHCKON MPOAYKIUH.

Jlns noctuxkeHust mocTaBieHHbIX 1eneid AO «3aBon «Meteop» pa3paboTall UHBECTUITMOHHBIHA
MIPOEKT, BKJIFOYAIOIINM CIEAYIOIINE 3a0a4n:

- JIOOCHAIIIEHUE MPOU3BOJICTBEHHBIX MOIIHOCTEH M UCHBITATEIbHOM 0a3bl OCBOCHHUS B
npon3BojcTBe pa3padareiBaeMbiXx B paMkax DIIT «POIIK» mo OKP «IIse30-NU1», OKP «IIpe30-14-
PK», uanmmatuBaeix OKP «Mmmynbc-32», OKP «Banamuii-16», umaHupyeMbIX K pa3paboTKe Io
OKP  «CrabmnsHOCTE-U!», OKP  «CrabmnpHOoCcTe-M2», OKP  «CraduiapHocTh-TK150%,
«CrabunbHocTh-TK850», «@unbtp-12», HOBRIXx CBY M KBapLeBBIX TIeHEpaTOpoB, (QHIBTPOB H
PE30HATOPOB I CHEHHAIbHBIX M TPAKIAHCKUX CHUCTEM, B TOM YHCJIE B LENSIX OOecredeHus
HUMIIOPTO3aMEIIECHHUS;

- 3aM€Ha MOPAJILHO U (PU3MUECKH U3HOIIEHHOTO 000pyA0BaHuUs JIJIsl TPOU3BOJICTBA KBApPLIEBHIX
3JIEMEHTOB, KBAPIIEBBIX PE30HATOPOB U (DUIBTPOB;

- yBeIMUYEHUE 00HEMOB BBIITyCKa COTJIACHO YTBEP>KIACHHON TOJ0BOM MpOTrpamMmMme;

- YBEJIMUEHUE MPOLIEHTA BBIXOJa F'OIHBIX KBApLEBbIX PE30OHATOPOB HE MeHee ueM Ha 70%;

- yBeJIMUYEHUE 00HEMOB pealn3allii COTJIaCHO YTBEP)KIEHHOM r0/I0BOM MporpaMMe.

Taxxe mIaHUpyeTCs BBIIOJIHUTH PEKOHCTPYKLIUIO M TEXHUUYECKOE IE€PEBOOPYKEHHE
IIPOU3BOJCTBEHHBIX YYaCTKOB.

IInanupyemast nmpousBoAacTBeHHass MOIIHOCTh — 325000 miT. kBapueBsIx pe3oHaTopos, 41500
mT. kBapueBbiXx GuibTpos, 20000 mt. CBY dunsTpos, 100000 mT. kBapreBbix 1 CBY renepaTopos.

BrimeykazanHple  KOJMYECTBEHHBIE IOKAa3aTeId peaju3alMi IPOEKTa IUIAHHUPOBAIOCH
JOCTUTHYTh BBEJACHUEM AaBTOMATHU3WPOBAHHOTO BBICOKOIPOU3BOAUTEIBHOIO TEXHOJIOTHYECKOIO
000pynoBaHUsl, CHIDKCHUEM TEXHOJOTHYECKHX MOTEPh, YBETUUYCHUEM MPOIICHTA BBIXOA MPOAYKIIUH,
o0ecrnieueHrneM UHKEHEPHbIMU KOMMYHUKAIUSIMHU.
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1. Hctounuku u o0beMbl (PUHAHCOBOTO OOECIEYEHHS HHBECTUIIMOHHOTO MPOEKTa MO
ro/iaM €ro peaan3anny.

Tabmuma 2 — Mctounnku u 06beMbl (PUHAHCOBOTO 00ECTICYCHHSI MHBECTUIIMOHHOTO MPOEKTA 10
rogam ero peanusaiun AO «3aBoj «Mereop»»

HUcToynuku Bcero ["onbl peanuzauu
¢buHaHCHPOBAHUS 2018-

2025 2019 2020 2021 2022 2023
Bcero 624 600 303900 | 302100 | 18 600
denepanabHbIi OFOHKET 563500 288200 | 275300
Buebromxkerusie uctounuku | 61 100 15700 26800 18600

OO0BEM (puHAHCUPOBAHMS IMPOEKTA 32 CUYET COOCTBEHHBIX CPEACTB IMPEINPUSATHS COCTABISAET
10% ot obuero o6béMa, B ToM umciie (pruHaHCHpOBaHUE pa3paboTku npoekra B 2020 roay B pazMepe
15 muH. pyo.

2. CpoK MOJArOTOBKH M peanu3alii HHBECTULIMOHHOTO TIPOEKTA!

- CPOK pazpabOTKH MPOEKTHO-CMETHOM nokymentanuu: 1-11 kBapran 2020 rona;

- CPOK peaJIn3ali UHBECTULIMOHHOTO TIpoekTa: 2021-2023 rr.

3. OOocHOBaHME HEOOXOIMMOCTH TIPHUBIICYCHUSI CPEACTB (QenepaabHoro Owopkera JUIs
peaiiM3allii WHBECTULMOHHOTO NpOoeKkTa MW (WIM) MOATOTOBKM IPOEKTHOM JOKYMEHTAlMH U
MPOBEACHUSI WMHXKCHEPHBIX W3bICKAHUWM, BBIMOJIHIEMBIX [JIsi TMOJATOTOBKM TaKOM MPOEKTHOU
JOKYMEHTAI[MU: UMEIOIIMUXCS COOCTBEHHBIX CPEACTB MPEANPUSATUS HEIOCTATOUYHO JISi peaanu3aluu
JAHHOI'O0 MHBECTULIMOHHOIO NMPOEKTa. B CBs3M ¢ 3TUM peann3anusi OpOEKTa BO3MOXHA TOJBKO C
npuBiedeHueM  ¢enepasbHoro Ormomkera. Pa3paboTka MPOEKTHO-CMETHOM — TOKYMEHTAIlUH
OCYIIECTBISETCS 32 CUET COOCTBEHHBIX CPEJICTB MPEANIPHUSITHS.

4. Ob6ocHoBaHue cripoca (MOTPeOHOCTH) Ha YCIyry (IPOIYKIIMIO), CO3/IaBaeMble B PE3yibTaTe
peanu3aly HMHBECTHIIMOHHOTO TPOEKTa, Uil OOeCHeueHHsl NPOEKTUPYEMOro (HOPMaTHBHOIO)
YPOBHSI HCIIOJIb30BAHUSI MPOEKTHOW MOIIHOCTH O0OBEKTa KAaMUTAIBHOIO CTPOUTENbCTBAa (00BEKTa
HEJIBUYKUMOT'O UMYIIIECTBA).

CornacHO pacyeTHOM MporpaMMe HHBECTHIIMOHHOTO IPOEKTa B pe3ylbTaTe MpPOBEACHUS
PEKOHCTPYKIIMM U TEXHUYECKOIO IEPEBOOPYKEHUS IUIAHUPYETCS MOAJNEP)KAHUE U YBEIMYEHHE
00BEMOB BBINIyCKa TPAJAWLMOHHOW MPOAYKLHHU, a TAK)K€ OpPraHu3alus CEPUMHOIO BBITYCKa HOBBIX
W3JETUI:

- KBaplIeBble pE30HATOPHI BAKYYMHBIE B CTEKJITHHOM KOPITyCe;

- KBaplIEBbIE PE30HATOPBI, FEPMETU3UPOBAHHBIE B METAJUIOCTEKITHHOM KOPITYCE;

- KBapIIEBbIE€ PE30HATOPHI, TepMETU3UPOBaHHbIE SMD;

- MOHOJIUTHBIC KBapIIEeBbIe (PUIBTPHI;

- TUCKPETHBIE KBAPIEBbIE (DUITBTPHI;

- KBapIlEBbIE TEHEPATOPHI;

- CBY reneparopsl.

OOuwmii ronoBoii 00BbEM BBITYCKaeMOW MPOJYKIMK HAa MOLIHOCTSX, CO3JAaHHBIX B PE3yJIbTaTe
peanuzanuu npoekta, coctaBut 484500 mT. B ros.
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Tabnuna 3 — O6umii T010BOK 00bEM BBITYCKAeMOM MPOAYKIUU HAa MOIIHOCTSIX, CO3/JaHHBIX B
pesyabTate peanusanuu npoekra AO «3aBog «Meteop»»

Ne i/t HawnmenoBanme nmpoayKIuu Komn-Bo Ha | Ctoumocts B menax 2019 r. ¢ HJC,
TOJIOBYIO THIC. PYO.
MpOrpamMmy, Ennannel T"'ogoBoit
(mT.) 15631 (107171 IIPOTPaMMBbl
1. IIpomsBoacTBo u moctaBka | 80000 1.236 98880
KBapIEBBIX PE30HATOPOB
BaKyyMHBIX
2. IIpom3BoacTBo u moctaBka | 143000 0,708 101244
KBapIIEBbIX PE30HATOPOB
TePMETU3UPOBAHHBIX
3. IIpomsBoacTBo u moctaska | 100000 1,2 120000
KBapIIEBBIX pe30oHaTopoB SMD
4. IIpousoactBo u moctaBka | 31000 3,203 99293
MOHOJIMTHBIX KBapIEBBbIX
GUILTPOB
5. IIpomsBoacTB0 u moctaBka | 10500 11,851 124435,5
JTIUCKPETHBIX KBapIEBIX
($unpTpoB
6. IIpomsBoacTBo u moctaBka | 80000 4,2 336000
KBapIEBbIX T€HEPATOPOB
7. IIpousoactBo u moctaBka | 20000 4,2 84000
CBY ¢unstpos
8. IIpomsBoacTBo u moctaBka | 20000 6,6 132000
CBUY reneparopon
HUTOI'O: 484500 1095852,5

Takum oOpa3om, B XOle aHalW3a WHBECTUIMOHHOTO TMPOEKTa MPEINPHUITHS ObLIO
yctaHoBieHo, 4to AQO «3aBox «Mereop» BBIACHAECT TIJIABHBIMA HAIPaBICHUSIMU PA3BUTHS
JIOOCHAIIIEHUE TTPOU3BOJCTBEHHBIX MOIIHOCTEW U MCIBITATEIHHOW 0a3bl OCBOSHUS B MPOU3BOJICTBE,
yBeIMUEeHHE OOBEMOB BBITyCKA M OOBEMOB pealM3alli COTJIACHO YTBEP)KICHHOW TOJ0BOM
MpOrpaMmmMe, a TAKKEe OPraHu3alusi CEPUHHOIO BBIITYCKA HOBBIX WU3EIHUM.

[Ipu sTOM mnpennpuATHEe IUIAHUPYET YBEJIWYUTH IPOU3BOACTBEHHYK) MOIIHOCTH 33 CYET
PEKOHCTPYKLUH U TEXHUYECKOTO MEPEBOOPYKEHUS TPOU3BOACTBEHHBIX YUACTKOB.

JlaHHbIE MEpONpPUATHS TO3BOJAT YBEIUYHUTH JOXOJ NPEANPUATHS U, COOTBETCTBEHHO,
YBEJIMYUTh COOCTBEHHBIN KamuTal. YBETUYCHHE JAHHOTO TOKA3aTells MOJOXKHUTEIHFHO TOBIUIET Ha
HSKOHOMHMYECKOE COCTOSHUE TMPENNpHUSATHs U MO3BOJMT BOCCTAaHOBUTH €ro (PUHAHCOBYIO
YCTONYUBOCTb.

CIHCOK HCITOJIb30BAHHBIX UCTOYHUKOB:

1. TonuapoBa E.B. XapaktepucTuka HMHHOBallMOHHO-TEXHOJIOTMYECKOTO IOTEHIMANA
npeanpuanmatenscTBa / ['onuapoBa E.B., CraporoiitoB M.K.// B cbopuuke: Crparermueckoe
pa3BUTHE WHHOBALMOHHOTO MOTEHIMAa OTpaciielf, KOMIUIEKCOB M opranu3auuil. COOpHUK cTareit
VIII MexayHapoaHo# HaydHO-TIpakTH4YecKoi koHpeperiuu. 2020. - C. 21-24.

2. I'onuapona E. B. Hayuno-texandeckoe 0OHOBJICHHE KaK MHHOBAIIMOHHO-UHBECTUITMOHHBIH
3JIEMEHT MpPOMBIIITIEHHOW MonaepHu3anuu / ['onuaposa E.B., 'onuaposa A.B., CtaposoiitoB M.K.//
B cOopuuke: 18- HayuHO-TIpakTHUecKass KOH(pEpeHUIus: MpoQeccoOpCKO-TPEno aBaTeIbCKOro
coctraBa BIIN (pumman) BOJITTTY. CoopHuk marepranoB koHpepeHnrn. MUHUCTEPCTBO HAYKU U
BbIciiero oopasosanusi Poccuiickoit @enepannu, Bomkckuil MoMMTeXHUYECKUNH UHCTUTYT ((pruan)
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denepanbHOTO  TOCYAapCTBEHHOTO  OIOKETHOTO  00pa3oBaTEIbHOIO  YUPEXKACHHUS  BBICHIETO
oOpa3zoBanus «Bonrorpaackuii rocynapcTBeHHbIA TeXxHUUeCKU yHuBepcuteT». 2019. C. 317-322.

3. T'onuapoBa E.B. MHBecTMLIMOHHBIN MpoliecC NMPU MO3ULUOHUPOBAHUM U IMPOJABUKECHUU
Hay4yHO-TexHUYecKkol mponykuuu / I'onuapoBa E.B., I'onuapoBa A.B., CraposoiitoB M.K. / B
coopuuke: 17-1 Hayuno-nmpakruyeckast KoH(epeHIus: npodeccopcKo-IpenoaaBaTeIbckoro cocTaBa
BIIN (¢unman) BoarI'TY. Coopuuk matepuanoB koHdpepenmuu. 2018. C. 288-290.

DIGITAL-MAPKETHUHI' B UCCIENJOBAHUU IIOTPEBUTE/IbCKHUX
MNPEAITIOYTEHHUU B YCJIOBUAX IUPPOBU3ALIUNA DKOHOMHUKHU

N6parum Maiisi, maructpantka rpymnibsl ®K-1, BonrI'TY, (Poccust, Bonrorpan)
Jlomakun H.U., k.3.H., nonieHT kadeapsl MeHeDKMEHT U (PMHAHCHI TPOU3BOACTBEHHBIX CUCTEM,
BoarI' TV, (Poccusi, Bonrorpan)

AnHoranns. [[udpoBusanus S3KOHOMHKH, onupasch Ha TexHojoruu «Muaycrpus - 4.0», KapAHMHAIBHO MCHSET
MpoTeKaHne OW3HEC-TIPOIECCOB B YCIOBUAX IIMPOKOMACIITAOHOW MUDKUTATN3AIMN MapkeTHHra. B ocHOBe mudpoBoit
TpaHCHOpMAITUU JISKHUT CTPEMHUTEITHHOE PAa3BUTHE IMPOU3BOIUTEILHBIX MOIIHOCTEH COBPEMEHHBIX KOMIBIOTEPOB H
MTOBBIIIIEHUE CKOPOCTH IMEpPeNIadu JaHHBIX, YTO JIEJaeT BO3MOXKHBIM MPUMEHEHHE CHCTEM HCKYCCTBEHHOTO WHTEJUICKTa
(AD), uarepuera-Bemeit (IoT) u apyrux TEXHOJIOTHH, CIIOCOOCTBYIOMIMX TOSBICHUIO TAKUX TOHSATHH, KaK «YIPaBICHHUE
KU3HCHHBIM [WKIOM w3genus (SmartDesign)», «MOOWIBHBIE TPWIOKEHUS IS DIEKTPOHHOM KOMMepuuu (e-
commerce)», «IpeInKTUBHBIE CHCTEMBI NCCIICIOBAaHMS CIIPOCa Ha OCHOBE IITyOOKMX HelpoHHBIX cereil (DeepLearning)»,
MAaIIMHHOE 00YYEHHUE [T PacIiO3HABAHUS 00Pa30B M3ICIHUN U T.JI.

AKTyanmpHOCTh B TOM, YTO B CTaThe HccienoBaHa mpoOiema digital-mMapkeTHHra mo aBTOMAaTH3alMK OW3HEC-
MPOIICCCOB, MPHU3BAHHBIX KCCIICOBATh MOTPCOUTEILCKUEC MPEANOYTCHUS TOTpeOuTeNnel, obecrneunBas ONTHMAIBHYIO
PEe3yNbTaTUBHOCTD MPOJIAK.

HayuHasi HOBH3HA COCTOUT B TOM, YTO HCCJICIOBAHBI TCOPSTUICCKHE OCHOBBI IIPUMECHEHUS IU(YPOBBIX TEXHOJIOTHI
B MapKETUHIE, BBISBICHBI TCHIICHIIMY Pa3BUTHUS IU(DPOBOI TpaHCHOPMAIIUK MAPKETHHTa B COBPEMCHHBIX YCIIOBHSIX.

KimtoueBbie cioBa: nudpoBoii mapketuHr, Web-anamutuka, «Uuanyctpus - 4.0», PR-nponsmxenune, menuiinas
pekiIama, e-commerce.

AKTYalbHOCTh HMCCJIEIOBaHUs O0yCIaBIMBAEeTCS TEM, YTO B CTaThe pacCMOTpeHa ImpodiieMa
digital-mapkeTHra 1O  aBTOMaTHM3alMU  OM3HEC-NIPOIIECCOB,  NPU3BAHHBIX  HCCIEN0BAThH
MOTPEOUTENbCKUE MPEANOYTeHHSl MoTpeduTeneii, obecreynBas ONTUMAIBHYIO PpE3YyIbTaTUBHOCTh
MPOJIaK KOMITAaHWH B YCIOBHSIX HapacTaromel mupoBru3anuu YdKOHOMUKH.

Hayuynasi HOBU3HA COCTOUT B TOM, YTO HCCJEIOBAaHbl TEOPETUUYECKHE OCHOBBI MPUMEHEHUS
M (POBBIX TEXHOJIOTHI B MAPKETUHTE, BBISIBICHBI TEHACHIIMHA Pa3BUTHUS HU(POBOIi TpaHChOpMaIIUu
MapKEeTHHTa B COBPEMEHHBIX yCIOBUSIX.

BaxxHoe 3HadyeHHEe MMEET aHAM3 CYNIHOCTH TMOHSTHUS «IIOTPEOUTENBCKUE MPEANOUYTECHUS»,
obnacte ux mpuMeHeHus B digital-cpeme, a Takke BBISIBICHWE TEHICHIUA (OPMHUPOBAHUS HOBOMU
TeopeThyecKkoi 6a3bl HU(HPOBOrO MAPKETHUHTA.

Pa3zButre 1udpoBOoro MapkeTWHra MpencTaBiIsieT coOOil OmpeeNeHHYI0 4acTh Mpolecca
OUOKATAIA3AUAA  POCCUMCKOM HDKOHOMHMKHA B LEJIOM, T[O3TOMY B YCJIOBUAX PBIHOYHOH
HEOMpPECNIEHHOCTH Ba)KHOE 3HAuYe€HHWE UMeeT (OPMHUPOBAHUE CHCTEM TMOAJEPKKH MPUHATHUS
VIpaBIEeHYECKUX pEIIeHWH Ha OCHOBE HEWPOCETEeBOro MporHo3a (UHAHCOBOTO pHCKa. Tak,
Hanpumep, Jlomakunsim H.W. 1 konnekTuBoM aBTOpOB Oblila pazpaboTaHa CHCTEMa UCKYCCTBEHHOTO
WHTEJUIEKTa JJs OIEHKM (UHAHCOBOTO pHCKA PAa3BUTUS DJKOHOMHUKM Poccun B yCIOBHSAX
coBpeMeHHOU mudpoBoi Tpanchopmamuu [1, c. 326-336], uTto mpencrasiser cobol TpHUpalIeHHue
HAyYHOTO 3HAHUS U Pe3yJbTaTOB MCCIEAOBAHUS 10 pa3paboTKe MepCcenTpoHa sl MPOTrHO3ZUPOBAHUS
rapaMeTpOB B OOJIBIIMX MAaCCUBAX JIAHHBIX TJ100aTbHON SKOHOMUKH [2, ¢. 35-37]. BHMMaHue yueHbIX
B YCJOBHSIX (pOPMUPOBaHUS MUPPOBON IKOHOMUKH COCPEIOTOUYCHO HA MCCIICIOBAHHH aKTyaTbHBIX
BoIpocoB. Tak, Hampumep, MPEACTaBISIET MPAKTHUYECKUM HWHTEPEC HEUpPOCETh JIsi OLIEHKH pUCKa
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0aHKpOTCTBAa CyOBEKTa MPEANPUHIUMATEIBCKOM AEATEIILHOCTH B YCIOBUSAX IU(PPOBO IKOHOMUKH [3,
c. 40-42].

[Iupokoe mpuMEHEHHEe HaXOAIT MOOMIIbHBIE PUIIOKEHUS Ha s3bike Python, mo3Bomnstomnue:
c(OpMHPOBATH BOPOHKY NMPOJAX, BBISIBUTH NOTPEOUTEIBCKUE MPEAIOYTEHUS, a TAK)KE ONEPaTUBHO
OCYILIECTBUTh MpPOJAXH dYepe3 IUIOWAAKYy HWHTEpHeT-MarasuHa mnocpenctsoM API-unrterpanumn

(pucyHok 1).

<Product
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Pucynox 1 -UuTepdeiic MoOMIpHOTO prIIoKeHUs Ha si3bike Python [4]

API (anrn. Application Programming Interface — mporpaMMHubIii mHTEpQEHC TPHITOKEHUS) —
3TO HAa0Op CIOCOOOB M MPABWII, IO KOTOPBIM pPa3IHuYHBIE MPOTPaMMBbl OOINAIOTCS MEXIy COOOW U
0OMEHUBAIOTCS JAHHBIMU [5].

[TonsiTne «mOTpeOUTENBCKUE TNPEANOUYTEHHUS» JaBHO HAXOJUT CBOE OTOOpakeHHE B
MapKeTHUHTOBOM mpakTuke. Psjg uccrnenoBareneil Takke yka3blBaeT Ha IMOA0OHBIE NMPoOJIeMbl B
onpeneneHuu ganHoro moHsTHsA. Kak ykaseiBaer O.C. IlockimanoBa B cBoeit mMoHorpaduu [6],
Hay4YHOE€ OTpa)X€HUE JTaHHOI'O0 TEPMHHA BCE €LIe HE JO KOHLA ONpeaeseHo. Peub naer, B 4aCTHOCTH,
O CTPYKType, BUAAX M CBOMCTBaX MOTPEOUTENHCKUX MpennouTeHuid. IIpoBeeHO MHOXKECTBO
MapKETHHIOBBIX MCCIEAOBAHUM, HALIEICHHBIX HAa U3YYEHUE U CErMEHTALMIO PhIHKA, OCHOBAHHBIX HA
MOJyYEHHBIX JAaHHBIX O MpPEAnoYTeHusix norpeduteneil. B wactHoctu, EukoB J[.A. uccremoBan
noTpedutenbckue npeanourenus B digital-mapkerunre [7].

OTeuyecTBEHHBIH OMBIT CBUICTEIBCTBYET O TOM, YTO 3HAUYUTENBHYIO JIOJI0 IU(PPOBU3ALMH
MapKeTHHIa o0ecreynuBaeT MPUMEHEHHE MCKYCCTBEHHOro MHTeNsieKTa. CHCTeMbl MCKYCCTBEHHOTO
MHTEJUIEKTa HaXOIAT Bce 0oJiee NIMPOKOE MPUMEHEHNE B PEIICHNU MPAKTUYECKUX 33/1a4 Ha KPYITHBIX
npeanpusITHsIX, B 0ankax u [T-komnaHusx.

Taxkum 0O6pa3oM, Ha OCHOBaHMHU BBIIIECKAa3aHHOT'O MOXKHO CIIENIaTh CIIEIYIOIINE BHIBOJIBI.

1. HccnenoBanue mnpoOieMbl aBTOMaTH3allMK OW3HEC-TIPOLECCOB, MPHU3BAHHBIX H3YyYUTh
NOTPEeOUTENbCKUE MPENNoYTeHUusT TmoTpeduTenel B LeasIX oOecreyrMBaHUS — ONTUMAIbHON
PE3yJIbTaTUBHOCTH MIPOJIAK, UMEET BaXKHOE 3HAUECHHUE.

2. [[Inpokoe nmpuMeHEHNE HAXOIAT MOOMIIbHBIE MPUJIOKEHHS Ha s3bIke Python, koTopsie
MO3BOJISIOT c(HOPMUPOBATh BOPOHKY MPOJAXK, BBISBUTH IMOTPEOUTENBCKHUE MPEANOUTEHHS, a TaKkKe
ONEPATUBHO MPOBECTU MPOJAKH Yepe3 IUIOMIA/IKy UHTEpPHET-Mara3uHa.

3. Baxnyio posb B UU(POBU3ALMU MApKETHHra HrpaeT NPUMEHEHHE HCKYCCTBEHHOTO
MHTEJJIEKTa, IOCKOJIbKY CHCTEMbl HCKYCCTBEHHOTO HWHTEIJIEKTa HAaXOIAT Bce OoJjiee IIMPOKOE
MPUMEHEHHE B PEIICHUN MPAKTHUECKUX 3a/1ad HA KPYIMHBIX MPEANPUATHSIX, B 0aHKAX, B KOMMEPIIUU
n IT-komnanusx.

Cnucok uCnob30BaHHbIX UCTOYHUKOB!

1. Ai-System For Var-Method In Russia Economy In Conditions Of Modern Digital
Transformation / H.W. Jlomakun, M. Mapameirus, 0. Curunos, M. Cadonosa, A.B. Karaes, H.
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®AKTOPBHI ®OPMUPOBAHUSA JEBUTOPCKOM Y KPEIUTOPCKOUN
SAJO/DKEHHOCTH ITPOMBIINJIEHHOTI'O ITPEAITPUATHUSA

['onuaposa E.B., k.3.H., nouent BIIU (¢punman) BoarI' TY
MockaneBa I.A., crynent BIIN (¢pmman) BonrI' TY

B nacrosiiiee BpeMs KOHTPOJIb 32 1EOUTOPCKON M KPETUTOPCKOM 3a/10JKEHHOCTBIO SIBIISICTCS
IIPUOPUTETHBIM HAIIPABJICHUEM JJIsl PyKOBOJIUTENIECH Pa3HBIX ypOBHEH. 3HAUYMUTENBHOE BO3PACTAHUE
NeOUTOPCKON 3aJ0JDKEHHOCTH, a TakXke JO0IM B OOOPOTHBIX aKTUBaX OpraHU3alMM MOXKET
XapaKTepu30BaTh HEPALIMOHAIBHYIO KPEIUTHYIO MOJIMTUKY U1 KOHTPAreHTOB, BO3pacTaHue o0beMa
MIPOAAXK, OTCYTCTBUS TUIATEKECTTIOCOOHOCTH.

VYrpasnenue n1eOUTOPCKON 3a0JKEHHOCTBIO pAaCCMaTPUBAETCA KaK 4acTh OOMIEH MOTUTHKA
YIPpaBIEHUS TEKYLUIUMHU 0XOJaMH U aKTMBaMU KOMIIAHMM, KOTOpas 3aKJII0YaeTcs B ONPEACIICHUU
PalMOHAIBbHONU CyMMBI 33JJOJDKCHHOCTH.

JleGuTopckast 3aJODKEHHOCTh OTBJIEKAET pecypchl U3 000poTa MPEANpHUSTUS, YCYT'YOIsisi ero
(uHAHCOBOE IMOJIOKEHHE. YMECTHOE B3UMaHHME JE€OMTOPCKOM 3aJ0JKEHHOCTH — BaXKHas LEjb
Oyxrantepun komnaHuu. COIJIACHO MCTEUYEHUIO CPOKOB MCKOBOM JAaBHOCTH, OHAa MOJJICKHT
CIHMCaHUI0 B YOBITOK B COCTaBe BHEpEAIM30BaHHBIX 3arpar. B o00CTOATENbCTBAX HamNpsKEHHOU
HEXBAaTKU OOOPOTHBIX CPEICTB, XapaKTepHOW JJIsI MHOXKECTBA OpraHU3allMil, MOBBIIICHHBIE
MacmTaObl JeOMTOPCKOW 3aJ0JKEHHOCTH MMOHMXKAIOT IMOJBHKHOCTh HCIOJIb3YEMBIX aKTHUBOB,
IIPUBOJIAT K HECOCTOSITEIbHOMY YBEJIMYEHUIO IJIUTEIEHOCTH SKOHOMHUYECKOTO IUKJIA.

JlebuTopckasi 3al0JKEHHOCTb pPAa3/eseTcss Ha pa3Hble BHUIBl B CBSA3M C DKOHOMMUYECKUM
CoJZIep)KaHUEeM O0053aTeNIbCTB, OT JUIMTEIBHOCTU (BPEMEHH NPEAOCTABICHHS), MO ONEPAaTUBHOCTH
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oriaTel. Buabl aeOMTOPCKON 3a0KEHHOCTH B COOTBETCTBHU C €€ KiIacCU(DHKAIMOHHBIMU
MpU3HAKaMU MIPEJICTaBICHbI Ha pUCYHKE 1.

JeSHTOpCKAT 3a10KEHHOCTE

ITo BHOaM 3210 IKEHHOCTH Ilo CpOoKaM OﬁpaSOBaHI{H
~ —_—
33.,:[0.—.[}KBHHDCTB 3d TDBE.IJBI: pELO OTEL ,E[OJTD cpo[maﬂ Kpa_'rm cp OUHAT
YCIVIH
. Heperma’[a IO IIdTeXEaM B 61‘0,:[_'&{8'1' H /\-\\
BEH2 ORI ETHEIE ¢0H,:[BI Cpo‘iHaj[ Hpocpol{EHHa}I
331:[0:.[}KEHHOCTB ,::[_qupHHX H
3dBHCHMEIX 0OMIECTE HEBDCTI}E6OB&HHEE

—-| 3310/ IKeHHOCTE [I0J0TYe THEIX JTHIT

besHagexHag (cpoh‘ HCKOBOH

—* ABAHCOBBIE IIATERI JaBHOCTH HCTEK)
CoMHHTeIRHAA

—» Bexcend monydeHHsle

—

HI}O‘IHE EHIEI 33 TOTEEHHOCTH

Pucynox 1 — CtpykTypa 1e0UTOPCKOM 330 IKEHHOCTH

VCTOYHNKOM MOKPBITHS KPEIUTOPCKOM 3aJ0JIKEHHOCTU SIBJISETCS MOKpBITas AeOUTOpCKas
3aJJ0JDKEHHOCTh. DTO BBIPAXAETCA B TOM, YTO ()AKT TOKPBHITHUS IEOUTOPCKOW 3aJ0DKEHHOCTH B
OpraHu3alK JOJDKEH MpeNlIecTBOBaTh (PAaKTy MOKPBITHA KPEIUTOPCKON 3aJ0JKEHHOCTH, MHAYe
TOPrOBOM OpraHu3alMu TPHUAETCS NpUOETHYTH K BHEIIHEMY Bo3zfaeictBuio. B Tabmume 1
IIPEICTaBICHBI IPUYMHBI BOSHUKHOBEHUS KPEAUTOPCKON 3a10JDKEHHOCTH.

Kpenuropckas 3al0KEHHOCTh KJIACCH(PHUUUPYETCS B 3aBHCHUMOCTH OT  COJEPKaHHS
00513aTeNbCTB, OT MPOAOKUTEILHOCTH U BO3SMOXKHOCTH UCIIOJIHEHUS 00s13aTenbCTB [1].

[Ipu ananmuze neOMTOPCKON M KPEIUTOPCKOW 33J0JKEHHOCTH BaXKHO pas3ZelsiTh BIUSHUE
BHEIIIHUX U BHYTPEHHUX (PaKTOPOB.

Ta6mmma 1 — [IpuunHbI BOSHUKHOBEHUS KPEUTOPCKON 3a/10JDKEHHOCTH
HpO}IBJIeHI/Ie pI/ICKa HCIIOIralliCHU s
Jojra

Kpenutop Crioco0bI yperyImpoBaHuUs J10JIra

VYXyauenue KpeAuTHON UCTOPHUH,
ITIOBBIIIICHUEC CTaBKU

bank KPEIUTOBaHMS, OOpalleHHe
B3BICKAHUs Ha 3aJI0T, JOCPOYHOE
B3BICKAHUEC O0JIT'a

VYBenuueHue CpoOKa noramcHus 3a
CUCT pOCTa CTaBKU

Hamnoroesie biokupoBka cuera, Otcpouka, paccpouka,

OpraHbI MIPUHYIUTEIBHOE CIIMCAHUE WHBECTUIIMOHHBIA HAJIOTOBBIN
CPEICTB CO cUeTa KpEIUT
CHMKeHue MOTUBALUU K TPYAY, IleperoBops! (XOpOLIO AEHCTBYIOT

COTp}’IlHI’IKI/I IIPUOCTaHOBKA pa60TBI, BbIILJIATA METOIbI y6e>KI[eHI/I$I) ImodTammHas
MaTepUaIbHON KOMIIEHCAIIUHT BBITLJIATA
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Monomnonbabie | OTKIIOYEHUE YCIIYTH, CHUKECHUE

MTOCTABIIUKH rpaduka, npexpaiieHme I"apanTHiiHble TMCbMA

yciIyr o0cITy>)KMBaHUS

[Ipoune IIpekpaienue otnycka ToBapoB B | [leperoBopsel, MOBBIIIEHUE 1IEHBI 32
MTOCTABIIUKH KpeauT CUET YBEJIMYECHHS OTCPOUKHU

YpoBeHb W cymMMma ACOMTOPCKOW M KPEAUTOPCKOM 3a0KECHHOCTH CKJIAIBIBAIOTCS IO
BIUSTHUEM MHOXECTBa (DaKTOPOB, KOTOPBHIC BO3JEHCTBYIOT HAa HEE KaK MOJIOXKUTEIbHO, TaK U
orpunarenbHo. DakTopel, BAMAOmMUKEe Ha (QopMuUpOBaHWE NEOMTOPCKOM W KPEAUTOPCKOU
3a0JIKEHHOCTHU, MHOI'OYHUCJIICHHBI H pa3H006pa3HBI, ABC TJIaBHBIC TPYIIIbI MNPCACTABJICHBI Ha
pHUCYHKeE 2.

CDBKTOIJBI, BITHAKNIHEC HA BETHYHHY
pE:HTElﬁBJ'IBHGCTH

BHyTpenane Bremnne
(MHEpPOYpPOEEHB) (MarpoypOEEHS)

IIponsBoncTEEHHEIE BrenpoH3BOoNCTEEHHBIE

DKCTeHCHEHBIE HHuTeHCHEBHBIE

Pucynoxk 2 — Knaccudukanms ¢paktopos, BIHsONMX Ha popMupoBaHue AeOUTOPCKON U
KPEAUTOPCKOM 33aI0OIKEHHOCTH

K 0CHOBHBIM MaKpO3KOHOMUYECKUM (haKTOpaM OTHOCSITCSA:

— COOTBETCTBHE UHMIIALMOHHOIO POCTA IIEH YBEIMUEHUIO TUIATEKHBIX CPECTB;

— HECOOTBETCTBYIOIIAs paboTa OAaHKOBCKOM cucTeMBI [2];

— HECTAOMJIHLHOCTHh (PMHAHCOBOTO PHIHKA;

— UTHOPHPOBAHUE MPABOBBIX ACMEKTOB 0053aTEJILCTB B IOTOBOPHOI paboTe mpeanpusiTHIA;

— pa3pbIB XO3HCTBEHHBIX CBSA3€H OBIBILIEr0 MOCTCOBETCKOTO MPOCTPAHCTBA.

Taxoke QaxkTopbl, BIUAIONME HA BEIUYHHY ACOUTOPCKONH M KPEIUTOPCKOM 33aJ0KEHHOCTH,
MOHO pa3/IeIUTh HAa BHEIIHUE U BHYTPEHHHUE.

K BHemHuUM (akropaM OTHOCHUTCS COCTOSIHHE SKOHOMHUKM B CTpaHe, HalpuMep, Craj
nmpou3BoJicTBa. Hamuuue 3Toro oOGCTOATENLCTBA OJHO3HAUHO YBEIMUYMBAET pa3Mepbl JAeOUTOPCKOM
3amoipkeHHocTu. Ilpu  cmage mpou3BOJACTBA  BO3pAcTaeT KOJMYECTBO HEIJIATEXKEH MEXAy
KOHTpareHTamH 3a MPOJaHHYIO MPOAYKIHUIO, U Ha (poHE TaKkoil HECTaOMIBHOCTH BO3HUKAET IEMHAs
peaxuusi: NpoayKIHs IPOAAETCs, AEHET 3a HEE HE BO3BPAILAETCS B CPOK, IPOU3BOJICTBO CIAEAYIOLIETO
LUKJIa OTOJIBUTAETCA.

CriazioM Ha3bIBalOT NEPUOJ COKpPAILICHUS OO0BEMOB MPOHM3BOJCTBA M CHU)KECHUS JICIOBOU
aKTUBHOCTH [3].

XOTsl IPUHATO CYUTATDH, YTO U3MEHEHMS AEIOBOM aKTUBHOCTHU MPSIMO WJIM KOCBEHHO CBS3aHbI
C SKOHOMHMYECKUM ILIMKJIOM, CYIIECTBYIOT U Apyrue (akTopbl, BIUSIOUINE HA COCTOSHUE SKOHOMMUKH.
Bnusinue ce30HHBIX KoJeOaHHM MPOCIEKHUBACTCS B ONPEACICHHOE BpeMs TojAa, HalpHMep,
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Hesagouro nepen PoxaectBom wim Ilacxoi, korma pe3ko BO3pacTaeT AeiIoBas aKTHBHOCTD,
0COOEHHO B PO3HUYHON TOPIrOBIIE, YBEINYMBAIOTCS MPOJIAXKH U MOCTYIJIEHHUE BHIPYUYKH B Mara3uHax.
B npyrux otpacnsx SKOHOMHUKH, HAlpUMEp, B CEIbCKOM XO3SMCTBE U CTPOUTENHCTBE, TAKXKE
OTMEYAIOTCSl CE30HHBIE KoJIeOaHMsI, CBSI3aHHbIE C MPUXOJOM TEIUIOTO BpEMEHH Toja, Korja
MIPOU3BOJICTBO MPOJYKIIMM W OKa3aHHE YCIyr 3TUX OTpacieil cumTaercs HauOoliee BBITOJHBIM U
s dexTuBHBIM [4].

DKOHOMUYECKHH IIMKJI 9aCTO CBSI3BIBAIOT C M3MEHEHUSAMHU 00bemMa mpousBoacTBa. Cunraercs,
9TO 00BEM TMPOU3BOJCTBA, OOBUHO wu3MepsieMblii BBII (BaJioBBIM BHYTPEHHHM TIPOIYKTOM),
SBIIICTCS CaMbIM HAJICKHBIM IIOKa3aTeleM YPOBHS SKOHOMHKH. DKOHOMUYECKHI HHKI B ¢aze
noabeMa mnposiBisiercss He B pocte BBII kak TakoBoM, a B Temmax ero pocra. OTpuIlaTeIbHbIE
3HAUYEHMs TeMIla pOCTa B TEUEHUE OMPENIETICHHOTO MEPUOJa BPEMEHH, 3TO, KaK MPABUIIO, MMOJITOAa U
0osee, paccMaTpUBaIOTCS KaK MPU3HAK CHaja B 3KOHOMHKE. HampoTuB, MOCTOSIHHO BBICOKHE U3
Mecslla B MECSI] TEMITbI pOCTa CBUAETENBCTBYIOT O TOM, YTO SKOHOMHUKA MEPEKUBAET POCT.

1. OO01ee COCTOSIHME pPacueTOB B CTpaHEe — KPHU3UC HEIUIATeXEH, O KOTOPOM YiKe
YIIOMUHAJIOCH BHIIIIE, KaK U3BECTHO, ¥ MPUBOJUT K POCTY NEOUTOPCKON 3aI0JKEHHOCTH;
2. 3¢ (HeKTUBHOCTD JIEHEKHO-KPEIUTHON MOJUTHKH — K IPUMEPY, OTPAaHUYEHUE IMUCCUU

JICHET, BBI3BIBACT TAaK HA3bIBAEMBIH «JCHEKHBIA TOJION», 3TO CHUJIBHO 3aTPyIHSIET pPacyeThbl MEXIY
NPEANPUATHIMU;

3. yYpOBEHb UH(DJIISIIMU B CTPAHE — TaK MPH BHICOKON MHQIIALUN MHOTHE MIPEANPUATHS HE
CTIEMIaT TOTacUTh CBOM JOJTH, PYKOBOJCTBYSCH IMPUHIUIIOM: €M ITI03XKE CPOK YIUIATHl JOJTa, TEM
MeHbIIIE ero cymma. llmaTesxHas cmOCOOHOCTh JACHEr yYMEHbBINAETCS, a UX Macca yBEINYMBAETCS.
[TosToMy momoOHBIE pemieHHs Ha KOPOTKHH CPOK MO3BOJIIOT CIIPABIATHCS C CYIIECTBYIOIIUMHU
npobJIeMaMu M IBUTATHCS JTANIbLIIE;

4. BUJI MPOAYKIMH — €CIM 3TO CE30HHAs MPOAYKIHS, TO PHCK pOCTa JIeOMTOPCKOM
3aJJ0JDKEHHOCTH OOBbEKTUBHO IMpEACKazyeM. SIpKUM MpUMEepOM CE30HHOH MPOIYKIIMU MOXKHO yKa3aTh
HOBOTOJTHHE aTpUOYTHI, KOTOPbIE MMEIOT HPOJaKHBIH CIPOC TOJIBKO B KaHYH HOBOTO Toja, JICTOM
eJIOYHBIC UTPYIIKU BPS U MBI YBUIUM B ITPOJIAXKE;

5. €MKOCTh PBIHKA M CTENEeHb €r0 HACHIIEHHOCTH — TaK B Cllyyae HEOOIBIIOW €MKOCTH
PBIHKa ¥ MaKCHMAaJbHOW €ro HACBHIIEHHOCTH JAHHBIM BHJOM INPOAYKIMH €CTECTBEHHBIM 00pa3oM
BO3HHUKAIOT TPYAHOCTH C €€ peaju3alield, W, KaKk pe3yabTar, (pUKCUpYyeTcsi pOCT HEIUlaTe)ked B
YCTaHOBJICHHBIN CPOK [4].

Buytpennue pakTops

1. I'paMoTHast ~ KpeauTHas  IOJMTUKA  TNPEONPHATHS  O3HAYaeT  SKOHOMHYECKH
00OCHOBaHHOE YCTAHOBJICHHE CpPOKOB M YCIOBHH TIPEAOCTAaBICHHS KPEIUTOB, OOBEKTHBHOE
OIIpECTICHUE KPUTEPHEB KPEIAUTOCIIOCOOHOCTH M  IIIATEKECIIOCOOHOCTH KJIMEHTOB, YMEJOoe
coYyeTaHue MPEeJOCTaBICHUS CKUIOK, a TaKXKe JOCPOYHas yIjiaTa UMM CUETOB, YUET JPYIMX PUCKOB,
KOTOpBIE NMEIOT ITPAKTUYECKOE BIMSHNAE HA POCT 1EOUTOPCKOM 3a0IDKEHHOCTH MIPEATIPHSATHSL.

2. Hanuumne cuctembl KOHTpOJs 3a JAEOMTOPCKOM 3aJ0JKEHHOCTBIO, OTCIIEKHBAHHE
JOTOBOPHBIX 00S3aTEJICTB B YacTH Trpaduka IIIaTeKed, OTrpy3KH TOBAapOB, CBOEBPEMEHHOE
OTpa)KCHHE B yUeTe.

3. [lpodeccnonanbHple W JeMOBbIE  KadecTBa (UHAHCOBOTO U IOPUANYECKOTO
MEHE/KMEHTa KOMIAHHWM, 3aHMMAIOLIETrOCs YIpaBlIeHUEM JeOMTOPCKOW 3aJ0DKEHHOCThIO Ha
HPEATPUATHH.

BHennue GaxkTopbl HE 3aBUCAT OT OpPraHU3alMU AEATEIIbHOCTU MPEANPUATHS, U OTPAaHUYHUTD
UX BIMSHHE B OTICJIBHBIX CIIydasix ObIBacT MPAaKTHUECKH HEBO3MOXKHO.

BuytpenHue GpakTopbl HEIUKOM U MOJHOCTBIO 3aBHCAT OT MpodeccruoHann3Ma (PuHAHCOBOTO
U IOPUANYECKOTO MEHEKMEHTa KOMIIAaHWM, OT BIAJACHUS UM HCKYCCTBOM  YIPAaBJICHHS
(MHAHCOBBIMU IMOTOKAMHU.
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XAPAKTEPUCTHUKA IIOAXOA0B ABMKEHUA JEHEXHBIX CPEACTB B
INPEANTPUHUMATEJIBCTBE

I'onuaposa E.B., x.3.H., nouent, BIIU (punuan) Bonr[ TY
[TansueBa A.B., cryaent BIIU (bunuan) BonrI TY

AHHOTaUs

AKTyalbHOCTh TPOOJIEMBI  3aKJIIOYaeTCS B HEOOXOAMMOCTH COBEPIICHCTBOBAHUSA MEXaHU3Ma
YIOPaBJICHUS JCHEKHBIMUA CPEJCTBAMU MPEANPUITHS B COBPEMEHHBIX SKOHOMHUYECKUX YCIOBUSX. OCHOBHOM
1IeNTbI0 (PMHAHCOBOTO MEHEPKMEHTA B MPOIIECCE YIIPABIICHUS JCHEKHBIMU CPEJICTBAMU SBIISICTCS 00CCIICUCHHE
MOCTOSIHHOMN IJIAaTeKECHoCOOHOCTH npeAnpusaTis. IHOEeKTHBHOCTh ACITEILHOCTH MPEINPHUITUS 3aBUCHT OT
OpTaHU3aIMHA CHCTEMEBI YIIPaBIIEHUS TOTOKAMH JCHEKHBIX CPEIICTB, KOTOpas, B CBOIO OYepe/ib, HalpaBjicHa Ha
COXpPaHGHHUE YCTOMYMBOTO (DMHAHCOBOTO COCTOSHHSI OpPTraHM3alMd H €€  IUIATEIKECMOCOOHOCTH.
CrnenoBaTelibHO, YIIPABIICHUE [CHE)KHBIMH IIOTOKAMH SIBJSCTCS BaXKHBIM (AKTOPOM YCKOpPEHHsS 00opoTa
KamuTayia MPEeANPHUsITHS, TTPOUCXOIAIIETO 332 CUET pallMOHAIM3AINH HCIIOIL30BaHUS COOCTBEHHBIX CPEICTB U
COKpAIICHHS JIOJH 3a€MHBIX UCTOYHUKOB (DMHAHCUPOBAHMS.

KitoueBbie cnoBa: JIEHEXHBIE CPEACTBA, JNCHEKHBIC MOTOKHU, JIMKBUIHOCTb, ILIATEKECIIOCOOHOCTS,
OMEpaTHBHBIE M CTPATETHYECKHE MEPONPHUITHS TIOBBIIICHUS JIMKBUIHOCTH, YCTOWYHMBOE (DHHAHCOBOE
MOJIO’KEHHE.

PaccmarpuBast CyniHOCTh (PMHAHCOBOM KaTErOpUH «JICHEKHBIE CPEICTBA», MOXKHO OTMETHUTH,
YTO OHM NPEACTaBISIIOT CO0O0N (GopMy HambOosiee JIMKBUAHBIX AKTHBOB MPEANPUATHS, KOTOPbIE
OOBIYHO HAaXOATCSA B MPOU3BOJICTBEHHOM U TOPrOBOM 00OPOTE C LIEJbIO MOMydyeHHus mpuodbun [1, c.
223].

[MpuHIMOAaTPHOW OCHOBOM YHpaBICHHUS JCHEKHBIMH CPEACTBAMH, OOCITYKMBAIOLIIUMHU
IIPOU3BOJICTBEHHO-TOPrOBYI0 I€ATEIBHOCTh MNPEANPUATHSA, TaK K€ KAK MHBECTULHOHHYIO U
¢uHaHCOBYIO, sBiIAETCS Hamuuue HH(opMarmuu o0 oO0IeM pasMepe ICHEKHBIX CPEICTB U HUX
SKBHMBAJIEHTOB, KOTOPHIE HAXOIATCS B PACIIOPSKEHUU TIPEAIIPUAATHSA.

®opmupoBanue 3()(HEKTUBHON CUCTEMBI YIPABICHUS JBWKCHHEM JEHEXKHBIX CpPEICTB
ABIISICTCA BaXXHBIM 3JIEMEHTOM (DMHAHCOBOH IMOJIMTUKM OPraHU3alMM, TaK Kak yIpaBlIeHHE HMU
UTpaeT PeUIalollyio pojb B AEATEIBHOCTH KaX/I0i opraHu3anuu, odecreunBas BCIO ee (PMHAHCOBO-
XO3SICTBEHHYIO I€ATEIIBHOCTh HEOOXOIMMBIMU (PMHAHCOBBIMH PECYPCaMHU.

@OUHAHCOBBII MEHEKEP MPHU YINPABICHUM JBHKEHUEM JEHEKHBIX CPEACTB JIOJKEH PElaTh
TaKHe 3a1a4u:

— obecrevnuTh MPUTOK CPEJCTB B JTF000I MOMEHT BpEMEHH;
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— obecreynTh MUHIUMH3AIUIO CPEICTB HA PACUYETHBIX CUETaX M B Kacce, MOTOMY YTO TaKOM
BUJI IEATETLHOCTH HE TIPUHOCUT MPHOBLIH;

— 00ecrmeyuTh ONTHUMAIBHOE COOTHOIICHHWE MEXKIY CpPeACTBAMH U KPATKOCPOUHBIMH
(hMHAHCOBBIMHU BIIOKEHHUSMH, YTOOBI ObUT MaKCUMAJIBHBIN 3P dEKT 1is mpeanpustus [2].

C mo3unmmu TEKyHIeW MNeATeIbHOCTH JEHEKHBIE CpPEJCTBAa WIPAIOT BAXKHEHIIYIO pOIIb,
MOCKOJIBKY OHH MCIIOJIB3YIOTCS JUTSl JTMKBUAANNY JIFOOBIX COOECB B (PMHAHCOBOM M TIPOU3BOJICTBEHHOM
mporeccax.

C mo3unmu KOHTPOJSI M OLEHKU YPPEKTHBHOCTH (DYHKIIMOHUPOBAHHS MPEIIPUATHS BEChMa
BRXHO TIPEJCTABIIATh, KAaKW€ BHJbI JACATEIbHOCTH TEHEPUPYIOT OCHOBHOW OO0BEM JICHEKHBIX
MOCTYIJICHUH U OTTOKOB (Tabiuia 1).

AKTHBHO YNpaBlisisi NEHE)KHBIMU MOTOKAMH, MOXHO 3HAUUTEIBHO COKPATUTH MOTPEOHOCTH
NPENpUsATHS B 3a€MHOM KamuTane, OOECIeYdTh palMOHAIBHOE HCIIOIB30BaHIE COOCTBEHHBIX
(bMHAHCOBBIX PECYPCOB, YTO, B CBOIO OYepe/lb, IPUBEICT K POCTY (MHAHCOBBIX PE3yIbTATOB.

BbiienuM oCHOBHBIE HAITPABIICHHS ONITUMU3AINH JICHEKHBIX TOTOKOB:

- cOaaHcupoBaHue 0OBEMOB JICHEKHBIX TIOTOKOB;

- CHHXPOHU3AIUS ICHEXKHBIX IIOTOKOB BO BPEMEHHU;

- MAaKCHUMH3AIUsl YHUCTOTO JIEHEKHOTO MOTOKA.

3HaYMMOCTh COATAHCHPOBAHHOCTH OOBEMOB TOJIOKHUTEIBHOTO M OTPHUIATEIHHOTO TTOTOKOB
JICHEX)KHBIX CpPEACTB OOYCIIOBICHA TeM, YTO U Ne(UIUT, U H30BITOK JCHEKHBIX PECYpCOB MOMKET
OKa3aTh HETaTWBHOE BIUSHHE HA PE3y/IbTaThl XO3SIMCTBEHHON HesTelbHOCTH. JleuuuT aeHexHoro
MOTOKA MOXET CTaTh NPHYMHOW CHIDKCHUS JUKBHIHOCTH U YPOBHS IIJIATEKECIOCOOHOCTH
OpraHM3allfH, YTO MPUBOJIUT K POCTY MPOCPOUCHHBIX 3aJ0JKEHHOCTEH [3].

Tabmuma 1 — XapaktepucTuka AeHEKHBIX TOTOKOB corniacHo MC®DO

Hanpasnenue
XapakTepucruka
eATeIbHOCTH
DTO OCHOBHasi JAEATENbHOCTb KOMIAHUHM, MPUHOCAIIAS
JIOXOJIbI, KOTOpPasi, TJIaBHBIM 00pa3oM, BKIIOYAET BBIPYUKY
OmnepanuoHHas OT peaJu3aliy, a TaKXE BBIILJIATY IMPOLEHTOB U HAJOrOB.
OnepanmoHHas JeSITeNbHOCTh, KaK OCHOBHOM HCTOYHUK
ICATCIIBHOCTD J0X0J4a KOMIIQHMM, BKJIIOYAET BCE ICHEXKHBIE IIOTOKH,

KOTOpBIE HE KJIAaCCUPUIUPYIOTCS KaK MHBECTUI[MOHHAS WIN
¢buHaHCOBasI EATEIBHOCTh

WuBecTUIMOHHAs | JTO NPHOOPETEHHE M INPOJAXKa J0JITOCPOYHBIX AKTUBOB M
Ipyrux (UHAHCOBBIX WHBECTHIIMHA, HE BBIICYEHHBIX B

ICATCIBHOCTD COCTaB JICHEKHbIEC SKBUBAJICHTHI

DdunancoBas OTO NESITeNbHOCTh, KOTOpas MNPUBOAUT K HM3MEHEHHUIO B
CTPYKTYpE U pa3Mepe AIEMEHTOB COOCTBEHHOTO U 3a€MHOTO

ACATCIIBHOCTD KamnuTajga KOMIaHuU

Ecnn neHexHbIli IOTOK SBISIETCS N30BITOYHBIM, CHUIKACTCS peabHasi CTONMOCTh BPEMEHHO
CBOOOHBIX JICHEKHBIX CPENICTB U3-3a (hakTopa UHISLNN, 000PAaYUBAEMOCTh KalluTala 3aMeIseTCs
U3-3a MPOCTOS JICHEKHBIX CPEJICTB, BOSHUWKACT YITYIICHHAS BBITOJAa M3-32 HEHCIOJIb3YeMOH YacTH
JICHEXKHBIX CPEJICTB.

Jlns mpenoTBpamieHus MO0 yCTPAaHEHUS! JaHHBIX HETaTHBHBIX MOCIEACTBHH MCHONB3YIOTCS
METOABl COANaHCUPOBaHMS NEPUIMTHOTO JEHEKHOTO MOTOKA, MPEJCTaBICHHbIE B Tadmuue 2,
METO/IbI COATAaHCHPOBaHMS N30BITOYHOTO JICHEKHOTO MOTOKA.
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Tabnuna 2 — Metonbl cOanancupoBaHus 1eUITUTHOTO JEHEKHOTO TTOTOKA

Mertoap! cOamaHCHpOBaHUS NEPUITUTHOTO JCHEKHOTO IMTOTOKA

MeTtoael, obecrieuynBaronIie pocT o0bema | MeToapl, O0ECIeunBaIOIINE CHUKCHHE
MOJIOYKUTEILHOTO JEHEKHOI'0 IOTOKA: o0beMa  OTPHUIATEIBHOTO  JICHEKHOTO
- MIPUBJICYCHHE CTpaTEerHuecKux | MOTOKa:

WHBECTOPOB; - COKpamieHHe o0beMa HW COCTaBa
- JOITOJIHUTECJIbHAA OMUCCUA aKHHﬁ; peaanblx HNHBCCTUIIMOHHBIX HpOFpaMM;
- MIPUBJICYCHUE JOJITOCPOYHBIX | - OTKa3 oT (GbUHAHCOBOTO
(MHAHCOBBIX KPEINUTOB; MHBECTUPOBAHU,

- mpojaka (UHAHCOBBIX HMHCTPYMEHTOB | - COKpAIlEHWE TIOCTOSHHBIX H3ACPIKEK
I/IHBGCTHpOBaHI/IH; OpI‘aHI/IBaL[I/II/I

- npogaxa (cmaga B apeHy)

B paMkax CHHXpOHHU3ALMK JIEHEXKHBIX IOTOKOB pa3pabaThIBAIOTCS MEPOIPUSNTUS 10
YCKOPEHHUIO TMPUTOKA JICHEKHBIX CPEJCTB M 3aMEUICHHIO UX BBIILJIAT B OMNpPEACIICHHbIE MEPUOIbI
BpeMeHH, Onaromaps 3ToMy, (OpMHpPOBAaHUE TOJOKUTEIBHOIO W OTPULATENLHOTO JIECHEXKHBIX
MMOTOKOB CHUHXpOHU3UpYyeTcs. HekoTropsle BapuaHThl JIaHHBIX MEPONPUSITHI TPEACTaBICHBl B
Tabimue 3.

C uenbro noBbIIeHUs YG)(HEKTHBHOCTH YIpaBieHUs (DMHAHCOBBIMU MTOTOKAMU COBPEMEHHBIX
MPEeNNPUATHIH SIBIISeTCS HEOOXOJUMBIM IPUBIIEKATH B IPAKTUKY:

— pacueT CHCTEMbl TIOKa3aTelei JACHEKHBIX IMOTOKOB Kak u3MepHuTenell (uHaHCOBOIA
YCTOMYMBOCTH, TIIATEKHOW CTAOMILHOCTH M HOPMAJIbHEHN TIaTeKEeCIIOCOOHOCTH;

— UCCJEI0BATh OTPAC/IeBbIe 3aKOHOMEPHOCTHU JEHEKHBIX MTOTOKOB;

— ompeneisaTh IOTOKM B YYETHOHM, B TOM 4HCIE OINEpaTUBHOM HHPOpMALMHU IS
(dbopMUPOBaHHST CBOEBPEMEHHOTO U IOJHOTO MH(POPMAIIMOHHOTO OOECIICUCHUs] aHalnu3a IBUKCHHUS
JEHEXKHBIX CPEACTB MPEIPUATUN;

— YCOBEPIIIEHCTBOBATh METOJUKY aHAN3a JIEHEKHBIX MOTOKOB, YUUTHIBASI TIPU STOM (PAKTOPHI
JBIKEHUS CPEJICTB XO3SHUCTBYIONMINX CYyOBEKTOB B YCIOBHUSIX HEONPEACICHHOCTH U pUcKa [4, 5].

s 5ppexTUBHOTO yrnpaBiaeHUs IBUKEHHEM JICHEXKHBIX CPEICTB HEOOXOAUMO €XKEeTrOoJHO U
€XKEMECSYHO MPOTHO3UPOBATH JCHEKHBIC MOCTYIUIEHUSI U BbILIATHL. [IporHo3upoBaHue JIEHEKHBIX
MIOTOKOB TaK)K€ MO3BOJIET HAOII0JaTh U aHAJTU3UPOBATh A0COIIOTHYIO JIMKBUAHOCTD MPEANPUSATHS,
TaK KaK KaXXJbIi MecsI] MOXXHO CPaBHHMBATh OXKUJAEMbIE JIEHEXKHBIE CPEACTBA C KPATKOCPOUHBIMU
IJIaTEKaMHU.

Tabmuma 3 — Meponpuaruss MO YCKOPEHUI0O M 3aMEJICHUIO IUIaTeXHOTO o00opoTa B
KPaTKOCPOYHOM MEPUOJIE

MeponpusTus 1o yCKOpeHHe Meponpusitust o 3aMeAIeHUIO BbIIIAT
MIPUBJICYCHUS JCHE)KHBIX CPEICTB JIEHEXKHBIX CPEACTB

[Tpu peanuzanuu 3a HaMUUHBINA pacueT | Mcnonb3oBanue ¢uioyTa JUIs 3aMeJICHUS

YBEITUYUBACTCS pa3Mep IEHOBBIX WHKACCAIIUA COOCTBEHHBIX IUIATEKHBIX
CKHIOK JIOKYMEHTOB

VYcraHoBIeHHE YCIOBUS YaCTUYHOMN [IpakTHyeCcKn HE UCMOIB30BaTh HATMYHOCTh
00 MOJTHOM MPEOTUIATHI 32 JUTSL pacueTOB C KOHTPAareHTaMu

IIPOYKIIMIO, MOJIb3YIOIIYOCS CIIPOCOM
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CokpaileHue cpoka TOBapHOTO VYBenuueHue no CoriacoBaHMIO €
KpeauTa Juisl oKynareaei MOCTaBIIUKAMU CPOKOB MPEIOCTABICHUS

VY ckopeHne nHKaccaluy NpocpoueHHON | ApeHJa (JIM3MHT) JOJATOCPOYHBIX AKTHBOB
NeONTOPCKON 3a1I0KEHHOCTH

Hcnonp3oBaHne COBpPEMEHHBIX (popm [lepeBon KpaTKOCPOUHBIX (PMHAHCOBBIX
perHaHCUpOBaHUs JeOUTOPCKON KPEAUTOB B JOJITOCPOYHBIC ITyTEM
3aJI0JKEHHOCTHU PECTPYKTypHU3aLUH

ObecnieueHne ornepaTUBHOTO
MOCTYTUICHUS CPEJICTB KPATKOCPOIHOTO
KpeauTa 3a CYET OTKPBITUSL «KPEIUTHOM
JIMHUU» B OaHKe

Takum o00pa3oM, HHTErpUpys OINEPAaTUBHOE, TEKYIIee M CTPATErMYeCKoe IUIaHWPOBAHHE
(UHAHCOBBIX OTOKOB B €AMHBIN MPOLIECC, MOYKHO 10CTUYb COIVIACOBAHHOCTHU JBUIKEHUS JCHEKHBIX
CPEICTB C TAKTMUECKUMHU U CTPATETMYECKUMU 3a7adyaMu IPEIIPUITHS B ONPEIECICHHOM BPEMEHU U
MecTe. Takod MOAXOA K KOHLEMNIMM IUIAHWUPOBAHMS [EHEKHBIX ITOTOKOB IIO3BOJIUT HAIPaBUTh
JeSTeIbHOCTD MPEIIPUATHS Ha JOCTHKEHUE (PMHAHCOBON YCTOMYMBOCTH U TIATEKECTIOCOOHOCTH.
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®AKTOPBI, OTPEJAEJIAIOINMUE DOPEKTUBHOCTDb UCITIOJIB30OBAHUSA TPY/1OBbBIX
PECYPCOB IIPEAIIPUATUSA

Mensenesa JI.H., n.3.H., npodeccopBIIN (bumuan) Bonrl TY
Knenuna C.C., crynentBIIU (punuan) BonrI TY

PanmonanbHOE UCMONB30BaHUE TPYIOBBIX PECYpPCOB SBISAETCS OJHUM W3 BaKHEHIIHMX
HaIpaBJICHUH COBPEMEHHOTO 5SKOHOMHYECKOIO aHaiMu3a, I[O03TOMY TpedyeTcss CBOEBPEMEHHOE
BHUMAaHHE CO CTOPOHBI PYKOBOJICTBA X0O3SHCTBYIONIETO CYOBEKTa B JaHHOH obnactu. Mcnonb30Banue
BBICOKOKQUECTBEHHOT0 TpyJAa IMEpCoHajia MPEeNNpHUsATHS SBISETCS OJHMM M3 IJIaBHBIX (HaKTOPOB
MOBBIIIEHUS €T0 MPUOBUTBHOCTH U JIOCTHIKEHUSI KOHKYPEHTHBIX MPEUMYIIECTB KaK Ha TAKTUYECKOM,
TaK U Ha CTPATETMYECKOM YPOBHE AESITEbHOCTH.

D¢ eKkTUBHOCT, HCIONB30BaHUS TPYAOBBIX PECYpCOB — BaXKHeiIee 3KOHOMHYECKOE
MOHSTHE, XapaKTepU3yIollee pe3yIbTaTUBHOCTh UCIIOJIb30BAHUS TPYIOBBIX PECYPCOB; BhIpaXkaeTcs B
JIOCTIDKEHUH HauOonbinero 3¢¢exra Npu MHHUMAIBHBIX 3aTpaTax TpPYHOBBIX pPECYpCOB U
U3MepsieTcsl KaK OTHOIICHHE pe3yibTaTa K 3aTpaTaM KMBOTrO TpyJia BO Bcex cdepax NesiTeIbHOCTH: B
chepe MaTepuaTbHOTO MPOM3BOACTBA, B HEMPOM3BOJCTBEHHOU cdepe, B chepe 0OIIECTBEHHOTO,
KOJUICKTUBHOT'O M YaCTHOTO TIPOU3BOJICTBA [2, c. 162].

[Ipou3BoanuTENbHOCTE TpyJda XapakTepU3yeT pe3yJbTaTUBHOCTb, IUIOJOTBOPHOCTE U
3¢ PEeKTUBHOCTH KOHKPETHOTO BUA TPYy/A.

®akTopbl 3(PPEKTUBHOCTH HCHOIB30BAHUS TPYAOBBIX PECYpPCOB pPACCMATPUBAIOTCS Kak
JBUKYIINE CUJIBI, TTOJ] BIUSHUEM KOTOPBIX MU3MEHSIOTCS 3aTPaThl TpyJa Ha MPOU3BOJCTBO €AMHHIIBI
MPOAYKIIUH, TO €CTh YPOBEHb ITPOU3BOIUTEIBHOCTH.

Ha 3¢ ¢exTuBHOCTh HCTIONB30BaHMS TPYJOBBIX PECYPCOB OKA3bIBAIOT BIMSHUE ABE OOJbIINE
rpymnsl (HakTopoB:

1) (akTOpbl, BKIIOYAIOIINE MEPOIPUITHS IO CHIKEHUIO TPYIOEMKOCTH MPOTYKIUH;

2) (bakTOpBI parioOHAIBFHOTO MCTIOIB30BaHuUs Pab0YeTro BpeMEHH.

K mepBoii rpynme (akTOpoB OTHOCAT MEpONPHUATHSA, CBSI3aHHBIE C POCTOM YpPOBHSA
TEXHUYECKOro Mporpecca, B YAaCTHOCTH BHEAPEHHE HOBOM TEXHHUKH, TEXHOJOTHH, IOBBIIICHUE
YPOBHSI MEXaHU3ALUHU TPYAOBBIX MPOLIECCOB, MEPONIPHUATHS MO YIYUIICHUIO MCIIOJIb30BaHMs MAIIuH
U MEXaHHU3MOB, BHEJpPEHHE MEPeJOBON TEXHOJOIMH, COBEPUICHCTBOBAHME OpPraHHU3aluU Tpylaa U
MOTHBAIUH TPY/Aa paOOTHUKOB [2, c. 164].

Bropas rpynma ¢daktopoB uMeeT OonblIoe 3HAYEHHE B COBEPUICHCTBOBAHUU U
peopraHuszalyy Tpyaa, Ledb KOTOPOH — ero SKOHOMHA. DKOHOMHS pabouero BPEMEHH OKa3bIBAaeT
aKTUBHOE BO3JCHCTBHE Ha pa3BUTHE OOIIeCTBa, oOecreuynBaeT MoBbIIIeHHE 3(h()EKTUBHOCTH
NPOU3BOJICTBA. B pe3ynbraTe SKOHOMUSI BpeMEHH 00eCleunBaeT POCT MPOU3BOAMTENIBHOCTU TPYIA,
MOSIBJISIFOTCSL  YCJIOBHST JJIsL CO3JaHMsSI M Pa3BUTHS HOBBIX TMPOM3BOACTB U YBEIMUYEHHUS JOJHU
CBOOOJHOTO BpEeMEHHM TpyAsmuxcsa. B nenTpe BHUMaHusA 3TOH paboThl Haxomurcs Oopbba 3a
yCTpaHEHHUE MOTepb pabouero BPEeMEHM, HaXOKJEHUE IyTeil COKpallleHHs €ro 3aTpaT Ha eAUHHILY
MPOAYKIHH.

[Ton d¢akTopamu pocTa NPOU3BOAUTEIHHOCTH TpyAa MOHUMAIOT JBUXKYILIUME CHUJIBI, B
pe3yabTare BIUSHUS KOTOPBIX M3MEHSETCS YpOBEHBb MPOU3BOIAMTEIBHOCTH Tpyna. PakTopsl pocTta
MIPOU3BOJUTENBHOCTH TPyJa Pa3HOOOpa3HbBI M MHOTOTPAHHBI, MOITOMY MAJI MPOTHO3UPOBAHUS U
IUTAHUPOBAHUS POCTAa MPOM3BOJIUTENBHOCTH TpyJa, a TaKXKe A UX CHUCTEMHOTO BOCHPHUSATHS
MIPUMEHSIIOTCS Pa3IMYHbIE TPYIITUPOBKHU 3TUX (PAKTOPOB.

Ocranenko FO.M. BbienseT cieayroniye rpynisl pakTopoB (PUCYHOK 1).

Pe3zepBbl pocTra NpPOU3BOAUTEIBLHOCTH Tpyda — O3TO HEUCIIOJIb30BAHHBIE BO3MOXHOCTHU
MOBBIIIEHUS TIPOU3BOJUTEIBHOCTH TPYyZAa (CHUKEHUS TPYILOEMKOCTH M yBEeNUYeHUs BeIpaboTkH) [1,
c. 80]. PesepBbl HCHOJNB3YIOTCS M BHOBb BO3HHMKAIOT TOJ BJIMSHUEM HAyYHO-TEXHUYECKOTO
nporpecca. KonnuecTBEHHO pe3epBbl MOXKHO OIPEACNIUTh, KaK Pa3sHHUIy MEXIY JAOCTHUTHYTHIM M
MaKCHMaJbHO BO3MOXXHBIM YPOBHSMH MPOU3BOJUTEIBHOCTH TpyAa 3a ONpPEIEJICHHBIN Ieproj
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BpEMEHHU. BHYTpUIIPON3BOACTBEHHBIE PE3EPBBI ONPEACIAIOTCA HENOCTaTKaMH B MCIIOJIb30BAaHUM Ha
HNPENpPUATHH ChIPbsl, MaTepHaioB, oOOpynoBaHus, padouero BpemeHH. CienyeT OTMETUTh, YTO,
KpOMe IPSMBIX NOTEpb paboyero BpeMEHH — BHYTPUCMEHHBIX U ILEJIOJHEBHBIX, UMEIOTCSI CKPBIThIE
IIOTEPH, CBSA3AHHBIE C HCIpPABICHUEM OpAKOBAaHHBIX W3JECNIUN, C BBIIOJHEHHEM pPabOT, He
IIPEyCMOTPEHHBIX TEXHOIOTHEN (PUCYHOK 2).

T T
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ep! ep! Py : airp
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) =
g a
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Pucynok 1 — @akTopsl pocTa MPpOU3BOAUTEIBLHOCTH TPYyIa

Crnemyer OTMETHTD, YTO MOHATHUS «(haKTOPBI» U «PE3EPBBI» TECHO CBSI3aHBI C MOHITHEM «ITyTH
MOBBIIICHUS!  TPOM3BOIUTENBHOCTH  Tpyda», T.e. KOHKPETHbIE HANpaBJICHUS  IOBBIILICHUS
MIPOU3BOIUTEIIFHOCTH TPYAa 3a CYET WCIIOJIB30BaHUS ONpPEeICHHBIX (DaKTOpOB M PE3epBOB pocTa
MIPOU3BOIUTEILHOCTH TPY/a.

s noBeimennst 3G QEeKTUBHOCTH MCMOIB30BAaHUS TPYJIOBBIX PECYPCOB TaKKE HEOOXOIAUMO
o0paTuTh BHMMaHuE Ha 3((HEKTUBHOE HCIOIH30BAHHWE PAOOYEro BPEMEHH, a TaKXkKe CICIUTh U
KOHTPOJIMPOBATh PAOOTHUKOB TPEANPHUITHS, YTOOBI OHHM BBITIOJHSIIN IUIAH MO MPOU3BOACTBY WU
MOKa3aTel0 BBIPYYKH, B 3aBHCUMOCTH OT orpaciu. OT Toro, kak OyAeT HCIOJb30BaHO pabouee
BpeMs pabOTHUKaMH, OyeT 3aBUCETh dPHEKTUBHOCTH ACATENHHOCTH Npeanpusatus. CienoBaTeabHo,
HEO0XOAMMO YIIeNATh BpeMsl aHAJIN3y U pacdyeTy UCIOIb30BaHUS Pab0Yero BpeMeHH .

[TockonbKy 3apaboTHasI TUIaTa SBISIETCS TIIABHBIM CTUMYJIOM JUTSE PAOOTHUKOB MTPEIIPUSTHS,
a palMoOHAJIBHOE HCIOJb30BAHHWE PadOYel CHIIBI MIpaeT TIJIABEHCTBYIOUIYIO POJb B YIPABICHHH
NPEINPUATHEM, TO HEOOXOIUMO YACTATh OOIBIIOe BHUMAaHUE MOJUTHKE B 00JIaCTH OIUIATHI TPYAA U
MOTHBHPOBAHUH IIEPCOHATIA.

Pe3epBEl TOBBIIJICHNS IPOU3BOAUTEIBHOCTH TDVI[a\

— : .

Cauxenne VYnydmenue VYnydmenue Iokaszarenu
TPYyAOCMKOCTH HCIIOJIb30BAHUS CTPYKTYPHBI U Ka4decTBa
MIPOU3BOJICTBA pabouero HCII0JIb30BaHM NPpOAYKIHH

Pucynok 2 — Pe3epBbl MOBBINICHUS POU3BOAUTEILHOCTH TPyAa
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CHu3uTh €e0eCTOMMOCTh MPOJIYKIIMA MOXKHO 3a CUET MOBBIIICHUS MPOU3BOAUTEIBHOCTU
TPYAA, IOCKOJIBKY C POCTOM NPOU3BOAUTENBHOCTH TPYJa COKPAILAIOTCS 3aTpaThl TPyla Ha €AUHHILY
MPOU3BEICHHON MPOIYKIINU.

3a cuéT pocTa NPOU3BOJUTENBHOCTH TpyZAa IPOUCXOAUT CHUXKEHHE Ce0eCTOMMOCTH
MPOAYKIIUH, MMOCKOJBbKY OOecreuyuBaeTcss SKOHOMHUS 10 3apaboTHOW 1uiate. [1OBBICHTH BBIPAOOTKY
paOOTHUKOB MOXKHO 3a CUET IPOBEACHUS OPraHU3ALUOHHO-TEXHUYECKUX MEpPONPUSATHH, KOTOpbIE
BKJIIOYAIOT B c€0sl: BBIMYCK HOBOM IPOAYKIMHM U TOBBIIICHHE €€ KauecTBa, BHEAPCHHE HOBEHIINX
TEXHOJIOTUH, aBTOMAaTU3UPOBaHHE, MEXaHMW3allUsd U Ipouee, Oosiee TIPaMOTHOE YyIpaBJIEHUE
MIEPCOHAJTIOM M MPEIIPUATHEM B LIEJIOM.

Ecnu aHanu3 AMHaMUKU MOKa3aTenel BBISIBUT HEYJOBICTBOPUTENIbHbBIE TEHACHLUH, CIEIyeT
IIPUHATH COOTBETCTBYIOIIME Mepsl [1, c. 41]:

— MeXaHu3aluus M aBTOMaTHU3allds IPOU3BOJACTBEHHBIX IPOLIECCOB, HCIOJIb30BAHUE
NEPEOBbIX TEXHOJIOTHI HAa OCHOBE IOCTHIKEHUN HAYYHO-TEXHUYECKOTO MPOLECCa;

— paclIMpeHUe HOMEHKJIATypbl OKa3blBAEMBIX YCIYT MPU HAIMUYUM CIpOca M MOJJEpKAHUE
JOCTaTOYHOr0 UX 00BEMa ISl IOJTHOM 3arpy3KH MPOU3BOACTBEHHON MOIIIHOCTH;

— yJIy4llIeHHUEe KauyecTBa BBITYCKAEMOM MPOAYKIMH WIN OKa3bIBAEMbIX YCJIYT, B TOM UYHUCIIE 3a
CUeT YCTaHOBJIEHUS HanboJsee yao0HOro pexrMa padoThl MPEANPUATHI U UX TOpa3IeIICHHIA;

— COBEpPUICHCTBOBAHHME OPraHU3aLMK YIIPaBICHUS;

— BHEJpEHUE HayYHO-000CHOBAaHHOTO HOPMUPOBAHUS U OPTaHU3ALMH TPYAA U JIp.

[TogBons uror, cienyer OTMETHTh, YTO UMEHHO PAllMOHAIBHOE MCIIOJIb30BaHME IEpPCOHANA
OpraHu3alli  SABISETCS BaXKHBIM  YCIOBHEM IOBBIIICHUS J(PPEKTUBHOCTH  JESATEIHHOCTH
npennpusatus. Ilpu 3ToM 3¢ (EeKTUBHOCTh HCHOIB30BAHUSA TPYAOBBIX PECYPCOB JAOJKHA OBITH
MIOJTHOCTBIO OXapaKTepU30BaHA CHUCTEMOW B3aMMOCBS3aHHBIX ITOKa3aTeJe, MCUMCIEHUE KOTOPBIX
OCHOBAHO Ha €IMHBIX METOJI0JIOTUYECKUX MTPUHLIUIIAX.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:
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®UHAHCOBAS YCTOMYUBOCTD NPEANPUATHSA

ITexmeBa E.A., crynentka rpynmnst BOM3-308 BIIU ($punuan) Bonr[ ' TY
KoBaxxenkoB M.A., k.¢.H., notient BIIU (dunman) BonrI'TY

JlroOoit Ou3Hec mpeacTaBisieT COO0OM KOMIUIEKC NpoieccoB. JIJIs YCIENHOTO BeISHUS
Ou3Heca HeOOXOIUMO TPAMOTHO UMM YIIPABIISATH, IO3TOMY MPUHATHE TEX MU MHBIX YIPABICHUECKUX
pelIeHN JO0KHO COOTBETCTBOBATH IOCTABJICHHBIM IE€pe]l OpraHu3alMedl LesM, a Takke ObITh
MOJIKPEIJIEHO PEAJbHBIMA apryMEHTAMHU U OCHOBBIBAaTbCSl HA JAHHBIX, ONMCBHIBAIOIIHMX TEKYIIYIO
CUTyallUl0 B KOMHNaHWUU. /[ mosydyeHMs TakuX JAHHBIX OCYLIECTBISETCS aHaIu3 (PMHAHCOBOTO
cocrostHUs. Eciu pedb uIeT o KpaTKOCPOYHOM NEPCIEKTHBE, TO OCHOBHOE BHUMAHHUE YJEISIETCS
OLIEHKE YPOBHS IUIaTEXKECMOCOOHOCTH KOMIaHUM. Eciu jxe aHanuTH4ecKkue JaHHbIE JIATYT B OCHOBY
JOJTOCPOYHBIX IIeJIei, TO MPUOPUTETHOU SBISETCA OIEHKa (MHAHCOBOW ycroiumBocTu. TO ecTh
aHaIu3 (PMHAHCOBOW YCTOMUYMBOCTU KOMIIAHMM — BECOMasi U HEOThEMJIEMas KOMIIOHEHTa OOILIEero
¢unancoBoro aHanmuza. g TOro yTOoOBl MHHMMH3HMPOBaTH yiiepd OT (UHAHCOBOrO Kpu3Huca,
OpraHu3alysM HEOOXOIUMO pElIUTb, HABEPHOE, OJUH M3 IJIABHBIX BONPOCOB — KaK IOBBICUTH
(UHAHCOBYIO YCTOMYMBOCTb. B yCNOBHAX CHIIbHEHIIEH KOHKYpEHIIMM Ha pbhIHKE (UHAHCOBAs
YCTOMYMBOCTb OPraHU3allu SIBJISICTCS €€ OCHOBHBIM ITI0KA3aTeIEM Pa3BUTHS U KU3HEACATCIIBHOCTH.
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DUHAHCOBOE COCTOSIHUE MPEANPUATHS — OTO KIKYEBOM DJIEMEHT €ro JIeATEIbHOCTH.
KitoueBbIM HMHCTpYMEHTOM B YIpaBiieHHE (DMHAHCOBOW MEATENbHOCTH HPEANPUATHS SABISIOTCS
¢unancel. Ecom  ObITh  TOYHEE, TO KOMMeEpueckue (UHAHCHI (QOPMHUPYIOTCS 3a  CYET
pe3yabTaTUBHOCTH B BHJe npubbuid. Ho crour mnoHuMare, 4Tro (HUHAHCOBAS JEATEIBHOCTh
NPEINPUATHS MOXKET OBITh M YOBITOUHOM, I03TOMY CTOUT aHAJIU3UPOBATh HE MIPOCTO MPUOBLIb, a BCE
TO, 94TO €€ OpMHUpPYET.

[IpuOpi1b B HalleM YCMOTPEHMHM — 3TO TOJOXKUTENbHAs pa3HUIA MEXAY TOXOIO0M H
3arparamu Ou3Heca. B ciydae mpeBbllIeHHs MOCIEIHUX, YCTOHYUBOCTD MPEANPUATHS O] YIPO30H,
4TO TpeOyeT MPOBEICHHUS MEPOINPHATUN MO YIYYLIICHHIO ee (PUHAHCOBOTO cOCTOsHUS. MMeHHO
MOCNIEIHSST TEHACHIMS HAONIOAAeTCsl Y MHOTHX MPEINPHUATHNH POCCHUCKOW HSKOHOMHKH. MXx
KIIIOYEBOI MpOOIEeMOii SIBISIETCS OTPHUIATENBHOE IBI)KEHUE JEHEXKHBIX CPENCTB, (hopMupoBaHUe
yOBITOYHOTO NIPOM3BOJACTBA, YOBITKM TpU MNpOJaKke MNPOAYKIMH M POCT KPEIUTOPCKON
3a10Jk€HHOCTU. COBPEMEHHBIMM ACIIEKTAMM YCJIOBUSL POCCUICKON 3KOHOMMKHU BBICTYNAIOT TaKUeE
HeraTuBHbIE (AKTOPBI, KaK: HECTAOMIBHOCTh Kypca HallMOHAJIBbHOW BalIOTHI — POCCUHCKOT0 pyoOIs;
HU3KHE TEMITbl AKOHOMHYECKOro pocrta (peambHoro BBII crpanbl); HHGIALHMOHHBIE PUCKH M POCT
MHJEKCAa IOTPEOUTENBbCKUX 1I€H; CHMKEHHE PpEaJIbHbIX [JOXOJOB HACEIEHUS; PEXKUM CaHKLUHI C
cTpaHamu 3amnajaa ¥ popMHUpOBaHME SKOHOMHYECKUX U TMOJUTHYECKUX OaphepoB JUIsS MPEIIpPUSTHIH,
OCYILIECTBISIOMUX IKCIIOPTHYIO AEATEIbHOCTb.

AKTyanbHBIMHU SIBJISIIOTCSI Hay4HbIE HCCIEIOBaHMS MO TEMaTHKE YIpaBieHUS (PUHAHCOBOM
YCTOMUMBOCTU MpPEINpUATUS U Pa3pabOTKH Mep €€ IOBBILEHUS B COBPEMEHHBIX YCIOBMAX
skoHOMHUKH Poccuiickoit ®eneparuu. [Ipobrema ¢(uHAHCOBOH YCTOWYMBOCTH MpENIpPUSATHS
CKJIaJbIBACTCSl M3-3a BIUSAHMS TakuX (PAKTOpOB, Kak SKOHOMHYECKAs KOHBIOHKTYpA, JAECHEXHO-
KpeIUTHAasi OJIUTHKA OAHKOBCKOTO PETYIATOPA, KPEAUTOPCKAs 3a10JDKEHHOCTD Tepell KpeAUTOpaMH
U JAMHaMHMKa Ha (PUHAHCOBBIX PHIHKAaX, KOTOpPasl BbI3BIBACT LIEHOBBIC KOJEOAHUS TOBAPHO-CHIPHEBBIX
MHCTPYMEHTOB M BaJIIOTHOTO Kypca. HaurnmaBHeWIIMM acmeKTOM yIrpaBieHusi (QpUHAHCOBOM
YCTOMUMBOCTU MPEAIPUATHS SBJIAETCS OLEHKA U aHaIu3 (PUHAHCOBOW NESATEIbHOCTH OpPraHU3alUH.

OO011yI0 XapaKTEpUCTUKY a0COIIOTHBIX M OTHOCHUTENBHBIX MOKa3aTeslel MOXKHO PacCMOTPETh
Ha pucyHke 1.
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Pucynok 1 — Knaccugukanust OTHOCUTENBHBIX U a0COMIOTHBIX XapaKTEPUCTHK METOIUKU
OIICHKH (PMHAHCOBOM YCTOMYMBOCTH (PUPMBI

C y4eroMm TOro, 4To COBpPEMEHHBIE METO/Ibl aHaln3a (PUHAHCOBOTO COCTOSIHUS MPEANPUATHUS
paziiyHble M MpeUIaraloT MPAKTUUYECKM OJHU M T€ K€ HHCTPYMEHTHI, MOXKHO HPEIJIOKUThH
CJIEYIOILYI0 METOUKY OLIEHKHU:

- (dopmupyercs cuCTeMa Ka4eCTBCHHBIX W KOJIWYECTBEHHBIX IOKa3aTelield (UHAHCOBOM
NeSITeIbHOCTH MPEANPUATHS;

- MPOBOJUTCS CTPATETMUYECKUN aHAIN3 NIEATEIHHOCTH MPEANPUATUS IJIs OICHKU (PaKTOPOB
BHEUIHEH U BHYTpEHHEH Cpe/ibl, KOTOpbIE HAPSAMYIO BO3JCHCTBUIO HA (PMHAHCOBBIE ITOKA3aTENH;
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- QHAJIM3HUPYETCs] CTPYKTypa JICHEKHBIX TOTOKOB MPEANPUATUS W  UCTOYHHKHU
BBIPYYKH/TIPUOBLIN;

- QHAM3HUPYETCS CTPYKTYypa KanmuTayia npeanpustus (3PPEeKTHBHOCTh MPUMEHEHUS 3a€MHOTO
H COOCTBEHHOI'O KallUTAJIOB);

- aHaMM3Mpyercss ce0eCTOMMOCTh HW3TOTOBICHMSA MPOAYKUMU M TPOIYKTOBBIM mOpT(ensb
MPEANPUATHS;

- TPOBOJUTCS OLIEHKA BIUSHUS WHQISAIMOHHBIX W BAIIOTHBIX PUCKOB Ha (PUHAHCOBYIO
NEeATEIbHOCTh IPEANPUSATHS;

- TPOBOJWTCS aHAIHM3 IIOKa3aTelell peHTabenbHOCTH TPOM3BOACTBA U MPUOBLILHOCTH
NEeATEIbHOCTH MPEIIPUATHUS;

- aHaJNM3UpyeTCs BIUSHHUE CTCHKXOJJEPOB Ha OLEHKY (UHAHCOBON NEATEIhHOCTH
MPEATPUSITHSL.

PaccMoTpuM TyTH, TpH TOMOIIM KOTOPBIX MOXKHO TIOBBICUTH YPOBEHb (DMHAHCOBOIA
YCTOMYHMBOCTH NMPEANpUATHS POCCUU B COBPEMEHHBIX YCIOBUIX OT€YECTBEHHON YKOHOMUKH.

1. TloBblmieHus (UHAHCOBOM YCTOWYMBOCTH MpPEINPUATHS BKIIOYAET B ceOsl Ipolecc
MOJIEpHU3ALMU TIPOU3BOACTBEHHBIX MOIIHOCTEH. bombmiast 10511 OCHOBHBIX (POHIOB MPEANPUATUI
Poccuu umerot Bbicokuid ypoBeHb U3HOCA. [Ipy 3TOM KanuTallbHblEe MHBECTULIMU HEAOCTATOUYHBI JJIs
MOKPBITUSL  CTENEHW HW3HOCA M YXYJAUNIEHUS IPOU3BOJUTEIBHOCTH  OCHOBHBIX  CPEJICTB.
@UHAHCUPOBAaHUE HOBBIX IIPOU3BOACTBEHHBIX MOIIHOCTEM — 3TO CHCTEMa MEPOIPUATUH,
TpeOyIOUINX 3HAUYUTEIbHBIE KAIMTAJOBIOXKEHHUS, OJHAKO IMO3BOJSIOUINX YBEIMYUTh TEXHHUUYECKYIO
3¢ (HEeKTHBHOCTH TPOU3BOICTBA.

2. Pacmupenue u auBepcuduUKaiysa pblHKa CObITA TOTOBOW MPOMYKIIMH Yepe3 3aKITI0UCHUE
HOBBIX TAPTHEPCKUX COTJANICHUA C PETHOHAIBHBIMH, HANUOHAIBHBIMH U 3apyOCKHBIMU
nuctpuobroTopamu. CTeneHb ppIHOYHONW KOHKYPEHIIMM Ha MHOTUX PBIHKaX MMEET BBICOKUN YPOBEHbD,
YTO CIIEP’KUBAET MOTEHIIMAN POCTa (PUHAHCOBBIX PE3Y/IHTATOB BCEX MPOU3BOJUTENCH ONPEAECTICHHOTO
CEerMeHTa TOBAPOB WJIN YCIYT.

3. YBenuueHue oObeMa MPOM3BOACTBA, KOTOPOE, BO3MOXKHO, Ojarofaps HCIOIb30BaHUIO
HAYYHO-TEXHOJIOTMYECKHX W WHHOBAIMOHHBIX Pa3pabOTOK MO OOHOBICHHMIO M CO3JAaHHIO HOBOM
MPOJYKIIMKM, CTaHET Ooyiee KOHKYPEHTOCIOCOOHOM H3-3a CBOMX XapaKTEepUCTUK KadyecTBa U
NOTPeOUTENBCKONM LIEHHOCTH 110 yIOBJIETBOPEHUIO MOTPEOHOCTEN MoKynaTenei (KIueHToB). JlaHHbli
MEXaHM3M [O03BOJISIET MPOBECTH ONTUMHU3ALUIO 3aTpaT, 4YTO YBEJIMYUBAET PEHTAOENbHOCTh
IIPOU3BOJICTBA.

4. Ilpouecc ycOBEpHICHCTBOBAHMSI CUCTEMBI PACUETOB C MOKYNATEJSIMU JUIsl CHUYKEHUS
pa3mepa AeOUTOPCKOM 3aJ0KEHHOCTH, a TaKXKe YCHelIHas padoTa ¢ KpeauTOpaMu Uil CHIDKEHUS
pa3Mepa KpEeIUTOPCKON 3aJ0JKEHHOCTU. 3HAUYUTEIbHBIMU BBICTYNAKOT TAaKHME€ WHCTPYMEHTBI, Kak
YCTAQHOBJICHUE CKUJOYHOM CHCTEMbl MpPH JOCPOUYHOW OIUIaT€ TOKYNKKA TOBapa WM YCIYTH,
CBOEBPEMEHHOM COOOIIIEHHE TTOKYMaTeNisi 0 HE0OOXO0AMMOCTH BO3BpaTa IeOMTOPCKOM 3a10KEHHOCTH
U ee yIUIaThl.

Henocratounass  ¢uHaHCOBasi ~ YCTOMYMBOCTH  MOXET TMPUBECTH  MPEANpHUSITHE K
HETUIATe)KECIIOCOOHOCTH U, KaK CJEJICTBHE, OTCYTCTBUIO HEOOXOIUMBIX (PMHAHCOBBIX PECYPCOB IS
o0ecrniedyeHrs Mpolecca HEMPEPbIBHOTO MPOU3BOJCTBA M PA3BUTHUS MpPEANpPHUATHs, a 0e3ycloBHas
(¢buHaHCOBasi YCTOWMYMBOCTH OYIET TMPEMATCTBOBATh 3ITOMY Pa3BUTHIO. AKTYalbHBIM SBISICTCS
pa3paboTKa MyTe U MEPONPUSITHH, 3a/aueii KOTOPBIX BBICTYIAET MOBBIIMIEHUE YPOBHS (PMTHAHCOBOM
CTaOUITBLHOCTU TIPETPHSITHS.

AHmuKpusucHole Mepul U OYeHKa MeKYWUx mep 20Cy0apCmeeHHOU NnoooepicKu OusHeca 8
nepuood 6opvowt ¢ nandemueti COVID-19 u nposedenus cneyonepayuu P@ no npunyicoenuro Kk Mupy
07151 PUHAHCOBOU YCMOUYUBOCTU NPEONPUSMUSL

Mepwi, HanpasnenHble HA CHUMCEHUE He2amUuHbIX NOCIe0Cmaull nandemuu koponasupyca. C
TOYKH 3peHusi OuszHeca, B HBIHEIIHUX YCJIOBUAX MPUHIUNHAIBHO BaXXHO HMETh JOCTYH K
JOCTOBEpHON WHQOpMAIIMK KAk O CHTyallid C TIOCTAaBIIMKOM (MOTpeduTeneM), Tak U O
rOCYJapCTBEHHBIX MeEpax IO YPEryJIHpPOBAHUIO CUTyallud C KOPOHABUPYCOM, OIPEACIHUTHCS C
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HAJCKHBIMH JIOTUCTHYECKUMH KaHalaMH, OOECTeunTh (PUHAHCOBYIO YCTOWYHMBOCTH B CBSI3H C
pUCKaMu 1iernoYyeKk MnocTtaBok. lLleap rocymapcTtBa — coieiicTBOBaTh KOMIAHUSIM B YKa3aHHBIX
HaIpaBIICHUSX.

B cBere BblllleckazaHHOTO, MEphl, HalpaBlieHHbIE HA CHI)KEHHE HEraTUBHBIX MOCIEICTBUMN
MaHAEMHH, MOKHO Pa3/IeUTh Ha KIIOYEBBIC OJIOKH.

- JIuGepanuzanys TOProBiIM C IEJbI0O COXPaHEHUS W CTAOWIM3allMKd WU MEepeopHEeHTaLUn
TOPTOBBIX ¥ MHBECTUIIMOHHBIX IIOTOKOB M OTKAa3 OT YPE3MEPHBIX OrPAaHUYUTEIBHBIX Mep (C y4eToM
OOBEKTUBHBIX TpeOOBaHMWI TIO 3amuUTe OE30MaCHOCTH JKM3HM | 3JI0pOBhs). B ycmoBusx
HA3pEBAIOIIETO KpU3HCA PACTyT M PHUCKH TMPUMEHEHHS CTpaHaMHU Mep MPOTEKIIMOHUCTCKOTO
XapakTepa U BBEJACHUS TOPTrOBBIX orpaHuyeHuil. OJHAKO B TO e BPEeMsl, HIMEHHO MPOTHBOIIOIOKHbBIE
Mepbl, HAMPaBJICHHbIE HA MOEpaIN3aIluio TOPTOBIH, MOTYT criocobcTBoBaTh cradmmm3anuu L/IC,
00eCreuYeHrI0 HOPMANbHBIX YCIOBUM JJisi OCYIIECTBIIEHHS MPOM3BOACTBA M  (OPMUPOBAHUS
MOTPeOUTENHCKOro crpoca. CKOOpIMHUPOBAHHBIE MEphl TOCYIApCTB B JAHHOW OOJNACTH MOTYT
CIOCOOCTBOBATh 00ECTICUCHHIO Oecriepe0oiHOro (yHKIIMOHUPOBAHUS TTPOU3BOJACTBEHHON IETIOYKH
Ha BCEX JTarmax.

- Pacumpenune wucnons3zoBanust WMKT, pasButne 1mudpoBoil 3KOHOMHUKH (oOecriedeHue
TEXHOJIOTUYECKHX ¥ HWHQPPACTPYKTYPHBIX BO3MOXKHOCTEH [UIsI OCYIIECTBICHUS JTHUCTAHIIMOHHBIX
(dhopmaToB B3aMMOJEUCTBHS, TEPEBOA TPATUIIMOHHBIX OW3HEC-TIPOIECCOB B HHMGPOBOW Qopmar,
pacimupenus ucnonb3oBanud UKT nHa pasmnunsix craausx LIJIC, a Takxke conelictue MCII B aToit
obnactu). Toprosist kak yciiyramu, Tak U TOBapaMu, a TaKXKe JApyrue HampaBiIeHUS YIKOHOMUYECKOTO
B3aMMOJICHCTBHS MEX/y ar€HTaMH MOTYT OBITh IepeHeceHbl B GopMaT OHJIAMH 100 YaCTUYHO, 100
MOJIHOCTHIO. TeM He MeHee ISl oOecreueHus TaHHbIX MPOIECCOB HEOOXOIUMO CYIIIECTBOBAHHE KaK
(bu3MUeCKOl, TaK U WHCTUTYIIMOHATBHOW MH(PPACTPYKTYPHI, B YACTHOCTH: HAJIMYUE U JOCTYIHOCTh
MHTEPHET-CBS3H, BO3MOXKHOCTb OCYIIECTBJICHUS O3JEKTPOHHBIX IUIATeXKeW U TpaH3aKUUH,
obecriedeHre 6€30acHOCTH U IOBEPUS B UHTEPHETE.

- O6MeH mH(poOpManuel ¢ MeNIbl0 00ecreueHus J0CTyna Kak MPaBUTEIbCTB, TaK U OW3HEC-
coolbmiecTBa K J0cToBepHOW wHHpopMamuu o Tekymied cutyaruu ¢ COVID-19 wa tepputopuu
OTJIENBbHBIX CTPAaH W TMPEANPUHUMACMBIX Mepax. Ha Tekymmuii MOMEHT yke (YHKIIMOHUPYET P
PECYPCOB, CHCTEMAaTHU3HUPYIOMIUX AaKTyalbHYI0 WH(GOpPMAIMI0O O BBEJCHUH HOBBIX MEp TOPrOBOM
MOJUTUKH, HANPaBJICHHBIX Ha O0pbOy ¢ maHaemMueil. B yacTHOCTH, MOCTOSIHHO OOHOBIsieMble 0a3bl
naHHbIX ObTH 3amymiensl EOK1, BTO2.

- OOMeH OIBITOM U JIYYIIMMH TPAKTHKAMU 10 PAa3IMYHBIM MepaMm B O0JIACTH COICHCTBUS
Ou3Hecy B MOBBIMIEHUH ycToHYMBOCTH K Kpusucam L[JIC, Takum kak HeratuHbie 3¢ dexts COVID-
19. Yro kacaeTcs MOCIEIHET0 HANPABIEHUS, TO PYKOBOJCTBOM CTpaH MHpa ObLT YK€ MPEANPUHSIT
LEeTBIA CreKTp Mep mo mnomaepkke ycroiuuBocTu II[JIC B oOmactu (uckanbHOM, MOHETapHOU
MOJIUTUK, CHEIU(PUUECKUX TPOTPaMM COIMMAIBHOTO cTpaxoBaHus. CHEKTp Mep, K KOTOPBIM
puOEeraroT CTpaHbl MHUpPA, a TaKXkKe MPEUI0KESHHsI, BBIHECEHHBIE MTPEICTaBUTEISIMU MEKTyHAPOIHOTO
OW3Heca W aKaJeMHUYECKOTO cOOOIecTBa, HANpaBlEHbl Ha TMOBBINICHUE HAEKHOCTH IEMOYEK
MOCTAaBOK; obOecreyeHre (UHAHCOBOM YCTOMYMBOCTH MNPEANPUATUH; MOAAEpPKAHHUE 3aHATOCTH U
CTaOUIIBHOM OTUIATHI TPY/A.

Haubonee nomynsipHble aHTUKPU3HUCHBIE MEpPbI, IPUMEHSEMbIE MPEIIPUITUSIMH, BKIIOYAIOT
CHUKEHUE omnepaoHHbIX 3aTpat (38%), CHIKeHHE WM OTCpouKy apeHaHou miatel (30%), mepeBon
COTPYIHUKOB Ha HENOJHYI0 pabouyio Henmento (26%), mepecMOTp YCIOBUH JIOTOBOPOB C
nocraBmukamu (24%), cHmkeHue 3apaboTtHoi mmatel mTata (20%) W CHIDKEHHWE HOPMBI
pentabenbHocT (19%). B KkadecTBe KpallHUX Mep, K KOTOPHIM KOMIIAaHWM HE TOTOBbI HJIM HE
TUTAHUPYIOT 00paTUTHCS, OTMEUYEHBI OTIIPaBKa MEPCOHANIA B HEOTUIAYMBAEMBINA OTITYCK, COKPAIEHUE
MepcoHaNa, pecTpyKTypusauus KpeauTos. B nemom Habop Hanbosee MOMyNSAPHBIX aHTUKPU3UCHBIX
MEp HE€ OTJIMYAeTCs B 3aBUCUMOCTH OT pasmepa npennpustuii: 1 MCII, u kpynHble KOMIIaHUU
MOJIb3YIOTCA 0003HAYEHHBIMU BBIIIE HMHCTPYMEHTAMHU MPUOJIM3UTEIFHO B PABHOW CTENEHHU.
Haubonee 3HaunMoe OTIWYHE 3aKIIOYACTCS B TOM, YTO MAallblii M CpEIHUI OM3HEC HCIONb3yeT ITH
Mephl 0oJiee aKTHBHO, a Take Oojiee pacroyioKEeH K CHHKEHHUI0O HOPMBI peHTaOeIbHOCTH. MeHee
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AKTUBHBI B HCIIOJb30BAHUM YIOMSIHYTBIX AHTUKPU3UCHBIX MEp TOCYIapCTBEHHbIE KOMIIAHUH, B
OCHOBHOM OHU MPUMEHSIOT JPyrue CocoObl CHIKEHUS OTIEPAllMOHHBIX 3aTpar.

MepsbI rocyaapcTBeHHOM MOAAEPKKH

- BBenenue OTCpPOUYKM MM pacCpOUYKM IO yIUIAaT€ HAJOrOB M B3HOCOB, KpOME aKIM30B U
HAIIN (o4 mocTpagaBmIuX oTpaciell M OTACIbHBIX KOMIaHUM U3 nepeunei I[IpaBurenscTsa).

- [TepeHnoc cpokoOB MMoJ1a4yy HAJIOTOBOM OTYETHOCTH.

- Moparopuii Ha mojady 3asBICHUNA O OAHKPOTCTBE M B3BICKAHWU JOJTOB M MITpagoB
KpEIUTOPAMH.

- Otcpouka mrpados u neneit mo KKY.

- Bo3MOXHOCTH BhIUETA PACXOI0B Ha OOPHOY C KOPOHABUPYCOM.

- [Iponnenue pa3penieHnii Ha TPYIOBYIO IEATETHPHOCT, MHOCTPAHHBIM Pa0OTHHUKAM.

- CHMmKeHHe CTaBKM CTpaxoBbiX B3HOCOB (17151 MCII).

- [Ipenocrasnenue 0% kpenuta / cyocuauii Ha BeImaty 3apaboTHoii miatsl (aus MCII).

- BBenenue oTcpouku mo yruiare HajoroB M B3HOCOB 3a 2019 rox u nepssiii kBaptan 2020
roga (mis MCII).

- CHM)KEHHE apeHHON IIJIaThl 33 HEABUKUMOE UMYIIECTBO.

- Otcpouka 1o yIiaTe apeHJHbIX IUIaTeXeH IO JI0roBOpaM apeHibl HEABUKUMOTO
MMYIIECTBa (U1 MOCTPAAABIINX OTPACIICH).

- BBenenne 0cBOOOXIEHHS OT YIUIATHl apeHAHOW TUIAThI 3a apeHny QenepaabHOTO
umyiecTna 3a anpenb-utoHb 2020 roga (mss MCII u3 onpeneneHHbIX 0Tpacieil).

- BBeneHne 0TCpOYEK 110 BBIIUIATE KPEIUTOB U 3aIMOB.

- BBenieHne oTcpoyex Mo oriaTe JU3NHTOBBIX IIJIATEKEH.

- CybcuaupoBaHue MPOLEHTHBIX CTAaBOK OTMIEIHHBIM KATETOPHUSM 3a€MIIUKOB (B TOM YHCIIE
JBTOTHBIE KPEAUTHI Ha MOTOJTHEHHE 0OOPOTHBIX CPEJCTB).

- Henmpumenenne mrpadHbIX CaHKIUN 32 HECBOCBPEMEHHOE HCIIOJIHEHUE 005S3aTeNbCTB IO
JOTOBOPY 10 (aKTy HACTYIUICHUS Gopc-Maxopa.

- IIpenocraBnenne cyocuanii / BO3MEIIEHUE 3aTpaT Ha MapKETHHT, SKCIOPT, WHXUHUPHUHT,
pa3BUTHE.

- [Ipoune pernoHanbHbIE MEPHI MOAAECPIKKH.

B nmnepuon BOCCTaHOBIEHUSA TMOCIAE CHATHS OIPAHUYEHUN, CBSI3aHHBIX C JSIUIAEMUEH,
pykoBoautenn MCII oTMewaroT Ba)XHOCTh CrJaXMBaHUs IE€peXoJa K CTaHAAPTHOMY pPEXUMY
HAJIOTOOOJIOKEHUsI W BBHIMIATE OTCPOUCHHBIX IUIATEXKEW, HEOOXOJAMMOCTh COXPAHECHHS PEKUMa
MOJAJEPKKHU Ha 0oJiee MPOIOJKUTENbHBIN MEepHO] 0 TOTHOTO BOCCTAHOBJICHHUS, @ TAK)KE JIbFOTHOTO
¢dbuHaHCUpOBaHUS Ha (OPMHUpPOBAHUE OOOPOTHOrO KamuTana. J[Jsi KPYMHBIX YaCTHBIX KOMIAHUH B
MEpPHUOJ] BOCCTAHOBJICHUS, MOMUMO YK€ MEPEUUCICHHBIX Mep, OyIyT aKTyallbHbl KOMIIEHCAIlUU
3arpat (TpaHCIOPTUPOBKA, MPUOOPETeHHE 000PYAOBAHUS U APYTUE PACKXOIBI).

VYrpasnenne (pUHAHCOBOM YCTOWYMBOCTBIO MPENNPHUATHS JOKHO OBITh KOMIUIEKCHBIM H
Cpa3y B HECKOJIBbKHMX HaIlpaBICHUSX:

BO-TIEPBBIX, 00513aTEIBHO HAJJ0 PACCUUTHIBATH a0CONIOTHBIE U OTHOCUTENIbHBIE TTOKA3aTeNH!, B
MEPBYI0 OYEpE/lb XapaKTepU3YIOIIME 3aBUCHUMOCTb NPEANPHUATHS OT 3aEMHBIX HMCTOYHUKOB
(bUHAHCHPOBAHUS U OOIIYIO IJIATEKHYIO CIOCOOHOCTh TIPEATIPUSTHS;

BO-BTOPBIX, HEOOXOAMMO TOCTOSHHO MOHUTOPUTH O0OpPaYMBAEMOCTh OOOPOTHBIX CPEICTB
MPENNPUATHS U YAEIATh 0c000€ BHUMAaHHE UX HOPMHUPOBAHUIO;

B-TPEThUX, CIIEyeT pa3paboTaTh psSa JOKYMEHTOB (OTYETOB, OIOKETOB), KOTOpBIC Hanboee
yIOOHBI AJI MPENNpPHUATHS U OTPAXKAIOT MAKCHUMAJbHO MOJHYI0 KapTHHY, Kacalollylocs BOIPOCOB
MJIATeKECTIOCOOHOCTH, NEOUTOPCKONH M KPETUTOPCKOW 3aJI0JKEHHOCTH, IJIAHHUPYEMBIX PAcXoJ0B U
MIOCTYIJIEHUH JEHEXHBIX CpPEICTB. be3ycloBHO, KaXa0e NpearnpusATHE B pPaMKax YIPaBICHUS
(UMHAHCOBOW YCTOMYMBOCTBIO JOJHKHO CTPEMHUTHCS K OallaHCy aKTHBOB M TACCHBOB, JOXOJOB M
pacxo/l0B, a TAKXKe ACHEKHBIX TOTOKOB.
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OIIEHKA PUCKA HECBOEBPEMEHHOM IIOCTABKH 3AKYITAEMOTI'O
OBOPYJOBAHUS B PAMKAX ITPOEKTA CTPOUTEJIBCTBA A9C

Kynmaunnckas A.1O., K.3.H., 1OoUEeHT Bpiciiel HHXXEHEPHO-3KOHOMUYECKOM IIKOJIbI
Cankr-IlerepOyprekuit nonurexundeckuii yausepcutet [lerpa Benukoro
(Poccus, Cankt-IletepOypr)

Kynpssuesa T.1O., 1.3.1., mpodeccop Briciieit nHKEHEPHO-35KOHOMUYECKOH IIKOJIBI
Cankr-IleTepOyprekuit nonurexaudeckuid yausepcuteT [letpa Benrkoro
(Poccust, Cankr-IlerepOypr)

AnHoTamusi. B maHHOW paboTe TPEACTABICHBI  pPE3yJdbTaThl MPUMEHEHUS  BEPOSTHOCTHO-
CTaTHCTUYECKOTO METOJa C IOMOIIBI0 TPOTPaMMHOTO oOecriedeHus Statistica it OIEHKHM pHUCKa
HECBOEBPEMEHHOM MOCTABKH 3aKyIIaeMOTo 000pyIOBaHKS B paMKaX MPOEKTa cTpouTebeTBa ADC.

KiroueBsie cioBa: crpoutenbetBo ADC, olleHKa prcka, Statistica, 3aKyImka 000pyI0BaHHUS.

Lenbto naHHOM pabOTHI SBISETCS OIIEHKA pPUCKAa HECBOCBPEMEHHOH MOCTABKH 3aKyIaeMoOro
o0opyIoBaHUs B paMKax MpoekTa cTpoutenbcrBa ADC.

[TonydeHHas B mpeApIAyIIUX HCCIEAOBAHUAX CTaTUCTHYEeCKass MHPOPMAIUS O TOCYAapCTBEHHBIX
3aKynkax s crpoutenbcTBa JleHuHrpamckoit ADC-2  MO3BONSET paccUUTaTh OKAa3aTenu
OMMHCATETHHON CTATUCTUKHU JUJISI UMEIONICICS BHIOOPKM B KayecTBE MEPBOTrO Iara BEPOSTHOCTHO-
TEOPETUYECKON OIEHKU PUCKOB.

JIJist OLleHKH prCKa OTCTaBaHUS OT CPOKa IMOCTABKHU IO OTOBOPY OBUIM pacCUMTAHBI TTOKA3aTEH
cpenHero apupMeTuyecKoro, MeIuaHbl, MOJAbI, CTAHIAPTHOTO OTKJIOHEHUS, AMCIIEPCHH, DKCIIEecca,
ACUMMETPUYHOCTH, MHHUMyMa U MakcuMyMa. Pe3ynbTarbl OMUCATENbHOM  CTATUCTUKU
npecTaBieHbl B Taduie 1.

OnucarenbHas CTaTUCTUKA MTOKA3BIBAET, UTO PACIPEACIICHUE UCCIENYEMOTO MOKa3aTeNsl CHIbHO
OTJIMYAETCs OT HOPMAIBHOTO (MOJ1a, MEIMaHa U CPeAHEE OTIIMYAIOTCS 3HAUUTENbHO, a KOAh(HUIIUEHT
JKcllecCa W ACMMMETPUYHOCTH BBIXOJIAT 3a PaMKHU JOMYCTUMBIX 3HaueHuil ot -1 mo 1 mud
HOPMAJIBHOTO PACIpENENCHHs), YTO 3aTPyAHSET MOCIEAYIOIMMI aHalu3 W HHTEPIPETALHIO
CTaTUCTUYECKHUX IMOKA3aTENEH.

Bocrnonb3yemcst mporpammoit «Statistica» i pUONIMKEHHST paclpeieNieHnsl K HOpMaJIbHOMY

BUY.

Tabmuma 1 — Pe3ynmbraThl mepBOHAYATBHOW OIMUCATENIBHON CTAaTHCTHKU JUIS TIOKa3aTels
OTCTaBaHMS OT CPOKA MOCTABKHU
IToka3zarenn 3HaueHuE
Cpennee, nHei 162,168
Menuana, qHenr 159
Mopa, nHen 130
CrangapTHOE OTKJIOHEHUE, THEU 87,812
Jlucrniepcusi BBIOOPKU 7710,956
DKcuecc 3,913
ACHUMMETPUYHOCTD 1,156
MuHuMyM, THEN 2
Makcumym, THeH 779
KomnyectBo 3HayeHuii BO  BXOJHOM
WHTEpBAJIE, €I. 2702

Jlis BBIABIIEHUS BBHIOPOCOB M3 H3Y4aeMOM COBOKYIMHOCTH M TPUBEIEHUS paclpeiesieHus
MoKasareisl K HOPMaJbHOMY BHJY IOCTPOUM TpaduK «iluK ¢ ycamu» (pucyHok 1). Ha rpaduxe
«AIIUK C ycaMH» BUIHBI 3HAUEHHUS, BBIXOJAILIME 3a MIpPEesbl HOPMAIbHOTO paclpeiesieHus, Tak
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Ha3bIBa€MBbIE «BBIOPOCHI», KOTOPBIE HEOOXOJMMO MCKIIOYUTH M3 COBOKYIMHOCTH Ul JajbHEHIIero
aHaIu3a.

CrpouM Tax)ke THUCTOIpaMMy pacIpeleieHus U AuarpaMMmy paccesdHust (pUCyHKH 2 u 3
COOTBETCTBEHHO). Ha rucrorpaMme pacnpeneneHus JIMHUEH BbIIEIEHbl TEOPETUYECKUE TPAHULIBI
HOPMAJIBHOTO PAaCIpe/iesieHHs], a CTOJIOMKH OTpaXkaroT PEaJlbHOE 3MIHUPHUECKOE paclpelielcHUe.
Jlnarpamma paccesiHus TakKe IMOKa3bIBAaeT, KaK MHOIO ITOKa3aTesell SABISIOTCA «BbIOpOCAMU» M HE
IIPUHAJIEKAT K IPSIMON HOPMAJIBHOIO PACIIPENETICHMUSL.

Box Plot of ? Cpoka noctasku, AHel

AHanua AaHHbIx Be3 Beibpocos 8v*2702¢
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? Cpoka nocTtasku, AHei

Pucynoxk 1 — I'pauk «Amuk ¢ ycaMu» pacrnpeieeHusl MoKa3aTels OTCTaBaHUs OT CPOKa
IIOCTaBKU (J10 UCKJIFOUYEHUS «BBIOPOCOB»)

Variable: OtcTaBaHue oT cpoka nocrasku, Axen, Distribution: Normal
Chi-Square test = 457,48932, df = 4 (adjusted) , p = 0,00000
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Pucynok 2 — I'ucrorpamma pacnpeiesieHus mokKa3aTesis OTCTaBaHUs OT CpOKa MOCTaBKU
(710 UCKITIOUEHUS «BBIOPOCOB»)
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Normal Probability Plot of OTcTaBatve ot cpoka noctasku, AHER
Ananua flaHHeix Ges BuiGpocos 33v*2702¢
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Pucynok 3 — JIluarpamMmma paccessHus ToKa3aTelisi OTCTaBaHUS OT CpOKa MOCTaBKHU
(10 MCKITFOUEHUS «BBIOPOCOB>)
['paduik «sImMK ¢ ycamu» MOCie UCKITIOUYEHUST «BRIOPOCOB» MIPEACTABIICH HA PUCYHKE 4.

Box Plot of ? Cpoka noctasku, aHen
Axanna aaHHsIx 6ea BeiGpacos Bv*2702¢c
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Pucynoxk 4 — I'pauk «AmuK ¢ ycaMu» pacripeiesIeHusl oKa3aTels OTCTaBaHUs OT CPOKa
MIOCTaBKH (T1OCJIE UCKIIIOUEHHS «BBIOPOCOB>)

Takke TOCTPOMM THCTOTPaMMy paclpelesieHnsl IMoKas3aTesisi W JuarpaMMy pPaccesHUs U
yOeauMcss B MPHUOIMKEHUHM pacrpeiesieHHus I0cie HCKIIOYEHHUS «BBIOPOCOB» K HOPMalbHOMY

(pucyHOK 5).

Summary: OTcTaBaHue oT cpoka NocTaBkK, AHEN
K-S d=,11058, p<,01 ; Lilliefors p<,01 Normal P-Plot: OTcTaBaHue OT cpoka NocTaBku, gHer
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Pucynok 5 — ['mcrorpamma pacnpeeneHus 1 JuarpaMmma paccestHus moka3aTelis OTCTaBaHus
OT CpOKa IMOCTaBKH (TI0CJ€ UCKIIIOUEHUS «BBIOPOCOB>)

['paduku oTpakaroT TpPUOIMKEHUE pachpeefieHHs] K HOPMAJIBHOMY TIOCIE HCKIIOYCHUS
«BBIOpOCOB». OnHAKo moka3zaTenb Tecta KonMoropoa-CmupHoBa oTpaxaet 3HaueHue p< 0,01, uro
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TOBOPUT 00 aCUMMETPUYHOCTH pacupeneneHus. [ Takux OONbIIMX BBHIOOPOK, Kak HM3ydaemas,
IPUHATO NPU3HABATh paclpe/ielIeHue HOPMAJIbHBIM IOCJE IMPOBEIECHUS MCKIIOYEHUS «BBIOPOCOB»,
Ja)ke IIpU HECOOTBETCTBMM TECTa HAa HOpMajbHOE pachpeneneHue mnokazarento > 0,01, npu
rpaguvyeckoM TPHOIMKEHUW pachpeneieHus K HopMaidbHOMY. Takum oOpa3oM, TIpHU3HAaB
pacrupeielieHue HOpPMaJbHBIM, pAacCUMTaéM M JaJuM OLEHKY OCHOBHBIM CTaTHCTHUUYECKUM
MOKa3aTessIM.

PesynbraThl pacuéra MOBTOPHOM ONHMCATENBHOM CTATUCTUKY MPUBEIEHBI B Ta0uLe 2.

Tabmuua 2 — Pe3ynbTaThl ONUCaTeNbHON CTaTUCTUKU JUIA MOKa3aTelsi OTCTaBaHUS OT CPOKa

IIOCTAaBKH ITOCJIC HCKIIHOYCHUA <<BI)I6pOCOB>>

IToka3zarenn 3HaueHuE
Cpennee, nHei 149,5
Mennana, naei 145
Mopna, nHen 130
CraHapTHOE OTKJIIOHEHUE, THEH 67,834
Jucniepcust BBIOOpKH 4602,057
DKcuecc -0,279
ACHUMMETPUYHOCTD -0,09
MuHuMyM, THEN 2
Maxkcumym, nTHeil 298
KomnuectBo 3HayeHWH BO BXOIHOM
UHTEpBAJIE, €11 2563
Koaddurment Bapuaruu, % 45,38

TakuM o0Opa3om, TONIy4e€HHAss CTAaTHCTUKA TMOATBEPKAACT PpPe3ylabTaThl MPUOTHKEHUS
BBIOOPKM K HOPMAJIBHOMY paclpe/eleHUI0, MONTydeHHbIe Ha rpaduKax: MoKa3zaTelu JKclecca U
ACUMMETPUYHOCTH MPUOIU3UIUCH K Hymo. Cpean 3aKylmoK B CPEAHEM 3aJiep’KKa CPOKa MOCTaBKU
npoucxoauT Ha 150 mHel; mojloBMHA 3HAYCHU HaXOAUTCS BBIIIE OTMETKH B 145 m1HEH, a mojJoBUHA —
Huke. [lokasarens acMMMETPUYHOCTH OTpakaeT HEOOJBIIYI0 JIEBOCTOPOHHIO aCHMMETPHIO
JAHHBIX, TO €CTh NMPUMEpPHO Ha 1% oOTCTaBaHME OT CpoKa MOCTAaBKU MeHbIle, yem Ha 140 nuei,
MPOUCXOAUT yaiie. JlaHHbIe OTKIOHSIOTCS OT CPEJHEro 3HauyeHus MNpPUMEpPHO Ha 68 gHEH, 4To
TOBOPUT O JIOCTATOYHO BBICOKOM CTETNIEHU PHCKAa OTCTaBaHUS OT CpoKa mocTaBku. Kpome Toro,
kod(hduULMeHT Bapuanuu, paBHblid 45,59%, oTpaxkaeT HAIMYUE BHICOKOW CTETICHH PHCKA, TOCKOIBKY
MTOKa3bIBACT OOJIBIIYI0 BEPOATHOCTh OTKJIOHEHHS 3HAYEHUN OT CPETHETO.
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OBPABOTKA CTATUCTHYECKON MH®OPMAIIMU O TOCYJIAPCTBEHHBIX
3AKYIIKAX ITPOEKTA CTPOUTEJIBCTBA A3C

Kynaunnckas A.1O., k.3.H., 1o1ieHT Briciiel HHXeHEPHO-3KOHOMUYECKON IITKOJIbI
Cankr-IlerepOyprckuit monmurexundeckuii yausepcutet [lerpa Benmkoro
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Cankr-IlerepOyprekuii nonurexuuyeckuii yausepcuret [lerpa Benukoro
(Poccus, Cankt-IletepOypr)

AHHOTanus. 3a4acTyr0 OTKJIOHEHHUS OT ()MHAHCOBOTO IUTaHA U TpaduKa CTPOUTEITHHO-MOHTAKHBIX
paboT B 00JIACTH TMPOCKTOB CTPOUTENLCTBA ATOMHBIX 3JCKTPOCTAHIIUI BBI3BAHBI PHCKAMH, CBSI3AHHBIMU C
peanmzanuell TakuxX MPOEKTOB Yepe3 CHCTEMY TOCYMapCTBEHHBIX 3aKymoK. HecoBeplieHCTBa HOpMATHBHO-
MPaBOBOI 0a3bl, BEICOKUE 00BEMbl (DMHAHCHPOBAHUS, & TAKXKE TEXHUUYECKAas CIOKHOCTh M BBICOKAsl CTCIICHb
yHHKaTbHOCTH ADC TPUBOJMT K TIOBBINICHHOW CTEIIEHH HEONPEACICHHOCTH M PUCKOBAHHOCTH pealTU3alliu
TaKUX MPOCKTOB.

B pabGote mpejicraBieH Mmomxoj K 00padOTKe CTAaTHCTUYECKONW HH(OPMAIMUA O TOCYIapCTBEHHBIX
3aKymnKax npoekTa crpoutenscTa ADC.

KitoueBbie cropa: ctpoutenbctBo ADC, craTHCTHUECKAas WHPOPMAIHS, pean3alys CTPOUTEIBHBIX
MTPOEKTOB, 3aKYITOYHBIH JIOT.

Henbto nmaHHOM paboThl  sBIsieTcss 00pabOTKAa  CTAaTUCTHYECKOM uWHpOpMalMU O
rOCyJIapCTBEHHBIX 3aKylKax mpoekTa crpoutenbcrea ADC.

Hccnenyemas nmpoOiema akTyaibHa HE TOJBKO B PaMKaX MPEICTaBICHHBIX B JaHHOW pabore
MIPOEKTOB, HO U B MaclITabax CTPOUTENbCTBA APYTUX TUIIOBBIX KPYIMHBIX MPOMBIIUIEHHBIX 00BEKTOB,
TOBapbI, pabOTHl M YCIYTH AJII KOTOPBIX MOCTABISIOTCS MOCPEACTBOM CHCTEMBI TOCYAApCTBEHHBIX
3aKyTOK.

Jns KONMYECTBEHHOIO aHalM3a M OLICHKU PUCKOB, CBSI3aHHBIX C TOCYJIapCTBEHHBIMU
3aKylKaMM B XOJ€ peanu3auuu mnpoekTta crtpoutenbctBa ADC «Akkyto» [4], Obuia cobpaHa
cTaTUCTHYeCKast UH(OpMAIIH 0 3aKyIKax 10 MPOEKTy cTpouTenascTBa JIADC-2.

[TockoyibKy Ha JaHHOM 3Tane >KM3HEHHOTO LHKJIA MpoeKkTa cTpouTesbcTBa ADC «AKKYyHO»
HEeT JIOCTaTO4YHO OOJIBIIOr0 MacCHMBa HAKOIUIEHHOW HMH(OpManuu o pa3HOOOpa3HBIX 3aBEPIIECHHBIX
KOHTpPAKTax 3aKylmokK, OBbIO TNPHUHATO pELICHWE HCIOJIb30BaTh HMEIOIIYIOCS HH(POPMALHUIO O
3akynkax 2017-2018 romoB B pamkax crpoutenbcTBa Jlenunrpaackoir ADC-2. B xonme
KOHCYJIbTallUM C 3KCIEPTOM OINpEAENEHA CXOXKECTb ITHUX MPOEKTOB; BEPOSTHOCTb HACTYIJICHUS
HCCIEAYEMOI0 PUCKA ONPEAEIIEHA SKCIEPTOM KAK BBICOKAs ISl 3TUX IPOEKTOB.

[Monydyennass craructudeckass WHGOpMANMg O TOCYAAPCTBEHHBIX  3aKymKax s
ctpoutenscTBa JIADC-2 npencraBnser coboit 6omnee 11 ThICSY 3aKyMOYHBIX JIOTOB CO CIEAYIOUTUMHU
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XapaKTepUCTUKaMHU: JaTa W HOMEp J0roBOpa, HAaMMEHOBAHME IIOCTABIIMKA, HA3BaHME 3aBOJA
M3rOTOBUTENS, HAMMEHOBAaHHWE 3aKylmaeMoro oOOpyIOBaHUS IO TEXHHUYECKOMY 3aJaHHUIo,
HaMMEHOBaHME (PAKTUUYECKH MOCTABIEHHOTO 000PYAOBaHMs, HOMEP Kitacca Oe30MacHOCTH, HTOTOBAs
CyMMa 3aKyIKH, CPOK MOCTAaBKH MO JOTOBOPY U JaTa (aKTUUYECKOW MOCTaBKU Ha ckjiaa. OparMeHT
MCXOJHOW TAaOIUIIBI IPEICTABICH HAa PUCYHKE HUXKE.

C uenplo ONTUMHU3ALMK BHIOOPKH M3 MacCHBa JAHHBIX ObUIM WCKIIOYEHBI 3aKYMOYHBIE JIOTHI
(obopynoBaHue), TpUHAUIeKAMME K 4 Ki1accy 0€30MacHOCTH. OJTO TakkKe OO0YyCIOBIEHO
METOJIMYECKUMH PEKOMEHIAIMIMHI rockopropanuu «PocatoM» Mo OlleHKE PUCKOB HCKIIFOUUTEIBHO
s 1-3 xareropuiit 6€30macHOCTH MOCTaBJsieMoro obopynoBanusi. Kpome Toro, u3 BbIOOpKH ObLIH
WCKJIFOYCHBI JIOTHI C HEMOJHOW HH(pOpMamuer o 3akynke (OTCyTCTBHE HWH(OpMaInuM o Kiacce
0€30IacHOCTH, CpOKax TMocTaBkM). Takum o00pa3oMm, BBIOOPKAa 1O CTATUCTUYECKOTO aHaJIN3a
npeactasuia u3 ceds 6oaee 3000 mo3utmii.

Jara
Hanvesosanne noanoe = | Tun Mapka mojeas = Kaacc Cpox Cpox daxTEseckoil
Obopyaosan MOMMUNS B APOeKTHOH PaKTHIecKas 3asoa JomacHoC NOCTABKH 0 | MOCTABKN | MOCTABKE Ha
Jata aorosopa Homep TocTasmuk me AOKYMeRTALHN MOCTARKA HIFOTOBNTETH ™ Cymva AoroBopy | pacueTHBIE cKIAT
IIxa$ ¢ yeTaHOBNeHHEIM
obopynosamien wa JIADC-2, 1
00CHA13 | Tepanioman s umcady: yeTpoiicTse
1707-14-TT6- | nextpoasTomamn [(LN2P0333509| dexcamm TooxecTn kopoTkoro | 2200x800x600 $TK3
28.07.2017 LEN2-16-149 | xa HIIO 000 ) (2-fi xommuexT) (IKPA 223A) 4H 5250000 30.08.2017 30.08.2017 30.11.2017
10TNBS0CL0OO K1871-AT-250/1-
1 2460.023/1-0/0-
1708-04-T16- | Sranon-Tipubop |(LN2P0302712 1870.01.01/1-0/0-0/0-0/0-
31.07.2017 LEN2-17-038 3A0 ) Kommneke usMepiTemibiil A3CA3 3H 7097174 31.08.2017 18.10.2017
20FTEISAWS0|
1708-05-T16- 3 MamaynsTop ANA peMORTa
LEN2-13- |ATOMTEX3JIEK |(LN2P0331628| nedexTnx Temnoobn eHERIX
01.08.2017 3117 TPO AQ ) Tpy6 maporeneparopa 4 13644067,8| 02.05.2018 28.12.2017 28.12.2017
10KUA02AA4
1708-07-I1B- 3ason 3uams 01
LEN2-14- | pyma AO (pamee (LN2P0037183
02.08.2017 08073 3uams Tpyna TI) ) Knanan np T H TO55178-015-12 3H 3100000 09.10.2017 11.10.2017
10JEC13CTS1
7-B01 TCII-03, 427.06-81
1708-08-TT6- | TYY HHHM HITO [(LN2P0393949| Tepmometp conpommnemi® | xnace A, VXII4 TV 95
02.08.2017 LEN2-17-087 SIYTI ) MonTaxsas pmsma 320 My 2537-94 2HY 14270 01.11.2017 19.09.2017 19.09.2017

Pucynok 1 — @parMeHT TaOIUIBI C UCXOAHBIMUA CTATUCTUYECKUMH TaHHBIMU

Taxkum 00pa3om, BEIOOpKA O CTATUCTUYECKOTO aHaiM3a mpeactaBmia u3 ceds 6omnee 3000
MO3ULUN.

Jlanee u3 BIOOpKH ObUIM MCKIIIOUEHBI 3aKYIKH, TOCTaBKa MO0 KOTOPBIM OblLiIa peaJu3oBaHa 10
CpOKa IMOCTAaBKHU MO JIOTOBOPY HJIM POBHO B CPOK, TaK KaK BIIOCIEICTBUU OYAET OIEHUBATHCS PHCK
HECBOEBPEMEHHOI TMOCTaBKM O00OpYAOBaHHUSA, KOTOPBIM BeJeT K OTCTaBaHUIO OT rpadukxa
CTPOUTENIBHO-MOHTAXHBIX padot. [locne MCKIIOYeHHsS TakWX 3aKyNoK BbIOOpka coctouT u3 2700
HaVMEHOBAHMI.

Kpome Toro, copmupoBaHbl CTOJONBI «COOTBETCTBYET MPOCKTHON TOKYMEHTAIIUW/aHATIOT>
(paxTop 3ammdpoBaH Kak «2» U «1» COOTBETCTBEHHO); «OTCTaBaHHUE OT CPOKa MOCTaBKU» (pa3HUIlA
MEXIy Jaroil (aKTHUYECKOW TOCTAaBKM Ha CKIaJ ¥ CpPOKOM TIOCTaBKH 10 JOTOBOPY);
«IPOU3BOJIUTEIB/TIOCTABIIUK» («1» M «2» COOTBETCTBEHHO). /{51 ynoOcTBa M BO3MOXXHOCTH ydyeTa
KJ1acca 0e30MacHOCTH B KauecTBe (pakTopa pHcKa, KiIacchl 0ObEAMHEHBI 10 HyMmepaluu, 0e3 ydera
nutepsl (Hanpumep, «3H, 3Y, 3HY, 3» 3amenens Ha «3» Kinacc 0€30MacHOCTH).

Hcxons u3 umeromieiics craTUCTUYECKOH HH(popManuu U cOpMYITHPOBAHHBIX (DAKTOPOB,
BIIUSIIOLIUX HA HACTYIUICHHE PUCKA, BBIJICJICHBI CIEAYIONINE PU3HAKU-(DAKTOPHI:

- Kj1acc 0€30I1acHOCTH;

- CyMMa 3aKyIKH;

- 3aKyIKa y TOCTABIINKA WU MIPOU3BOJIUTEIIS.

Takum 00pa3oM, MOXKHO TPEANONOKHUTb, YTO TIEPEUUCICHHbIE MpPU3HAKU-(AKTOPHI B
HEKOTOPOW CTENEHU OKa3bIBAIOT BIUSHUE HA M3MEHEHHE MMPU3HAKa-pe3yabTaTa (OTCTaBaHHE OT CPOKa
IIOCTaBKH).

CHucoK UCTIOIB30BAHHBIX UICTOYHHUKOB:
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Patuduuuposano ®@enepanbHbiM 3akoHOM PD ot 29 Hos1Opst 2010 roma N 322-D3, 2010. — 56 c.
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3arps3HEHHE BOJHBIX PECYpPCOB SIBISETCS ONHOM M3 BakHeHmux mpobimem XXI Beka.
HecmoTpss Ha npuHMMaromuecs 3a MOCIAEAHHE TOAbl MEpbl IO YIYYIIEHUIO 3KOJOTHMYECKOTO
COCTOSIHUSI BOJIOEMOB, MpOOJieMa «IIBETCHHs» BOABI OCTAETCS BEChbMa aKTyalbHOH. KoMIuieKkcHBIM
CUCTEMHBI AaHAJIW3 OLIEHKHM COCTOSHMS HCClIeqyeMoro Boyrorpaackoro BOAOXpaHWIMINA C
pa3IMYHON NTPUPOAHO-TEXHOTEHHOM HArpy3Koil 1O 3ajJuMBaM T[I03BOJIUJ BBISIBUTh IPUYUHBI,
onpeneauTh (aKTOPhI MPUPOTHOTO U TEXHOTEHHOTO ABTpoPupoBaHus Bogoema [1].

[Ipy mpoBegeHMM  MOHUTOPUHIA  SKCHEPUMEHTAIBHBIX W KOHTPOJBHBIX  3aJIMBOB
Bonrorpaackoro  BogoxpaHwidmia ObUIM  OOCTOATENBHO  M3Y4YEHBl TUAPOXUMUYECKHE U
TUAPOOMOIIOTUYECKUE TIOKA3aTeM BOJBI, COCTOSHHE OEHTOca. YCTaHOBJICHO, YTO MPHUCYTCTBUE
mrtamma Chlorella vulgaris UOP NeC-111 B skcniepuMEHTaNBHBIX 3aJIMBaX CHUXKACT ACATEIHHOCTD
CUHE3EJICHBIX BOJIOPOCIICH, CO3MaeT ONarompusTHBIC YCIOBUS sl (POPMUPOBAHUS KOPMOBOM 0Oasbl.
MukpoBoOpOCIH, SIBISISICH HEOThEMJIEMON YacThI0 MPHUPOAHBIX AKOCHCTEM, MPEICTABIAIOT cOOO0M
HUCTOYHUK Pa3HOOOPA3HBIX IIEHHBIX W YHHUKAIBHBIX OMOOPraHWYECKUX COCIWHEHUH, OHU OOraThl
OenkaMy, BUTAMUHAMHU, MUKpPO3JIEMEHTaMH U OMOJIOTHYECKH aKTUBHBIMHU BellecTBamMH. Beinensis B
OKPYXAIOIIYIO CpeAy pazIuvHble OMOJOTUYECKH aKTHUBHBIC BEIIECTBA, OHU CIIOCOOHBI OKa3bIBATh
pErynaTopHOe BO3JCICTBUE Ha IPYrue OpraHu3Mbl OuolieHo3a. [lepcrneKTHBHBI M AKOJIOTMYECKU
0e30MacHbBIil METO/ MPEIOTBPAIICHUS «IIBETEHHS» BOJBI C MOMOIILI0 Beenenus mrtamma Chlorella
vulgaris U®P NeC-111 B BomHBIE OOBEKTHI AOCTATOYHO HEMPOCT, MOCKOJIBKY MBI UMEEM JIENI0 C
KMBOM TPUPOIHON Cpemol, HAaXOIIIEHCS B TMOCTOSHHOM JBWXKCHHHM W MpeoOpa3oBaHUU MOJ
BO3JICHICTBUEM MHOTOYHCIEHHBIX BHEIIHUX M BHYTpeHHUX (akTopoB. TpeOyioT nanbHenIero
WCCJICTIOBAHMS W BOIIPOCHI Pa3pabOTKU WHBECTUIIMOHHBIX MPOEKTOB MO co3aanuto Ha KOre Poccum
MPOU3BOACTB KYJIbTUBUPOBAHUS MUKpOBOAopocien [1, 2, 3].

124



PazpaboranHoe aBTomaruyeckoe yctponcTBo BceneHust Chlorella vulgaris B mpupoaHbie U
HCKYCCTBEHHBIE BOJOEMbI IMEET eMKOCTh 00béMoM 100 IUTPOB, pacronararomyrocs Ha KaTaMapaHe
C I0CTaTO4YHOM IUIaBy4eCThIO (pHC. 1).

Pucynok 1 — 3D mopens aBTOMaTHuecKoro ycrpoictsa Beenenus: Chlorella vulgaris B npupoaHble u
VICKYCCTBEHHBIC BOZIOCMBI

YerpoilcTBO  OyKCcHpyeTcsl JIOAKOW WM KaTepoM M OOecleyuBaeT IMojady KHUIAKOCTH C
Chlorella vulgaris n3 emxoctu B BojoeM Ha rinyouny 100-150 mm ot moBepxHocTH BoAbl. KuakocTh
¢ Chlorella vulgaris B €MKOCTH TEpEeMENINBACTCS MEIMIAIKON ¢ 3JeKTponpuBooM. CKOPOCTh
MCTEYCHUS TIPH BCEIIEHUM o0ecmeunBaeT o0padoTKy 1 rekrapa miomaan MoBepXHOCTH BOJOEMA.

DNEeKTPONUTaHUE BCEX YCTPOMCTB aBTOHOMHO. [l MOA3apsSAKu aKKyMyJsiTopa M SKOHOMHH
ANEKTPOIHEPTHH  YCTPOHCTBO OCHAIICHO COJIHEYHOW MmaHenblo. Pabora Bcex yCTpOWCTB
aBTOMATH3HpPOBaHA C JAMCTAaHLMOHHBIM YIIpaBlIeHHEM ¢ Oykcupyomero cyaHa. [Ipu BkiroueHHH c
MyJbTa 3aIlyCKAaeTCs MepeMeIINBalollee YCTPOCTBO, a 3aTeM ¢ 3a7epKKoil B 10 ceKyHI OTKpBIBaeTCs
ANIEKTPOMArHUTHBIM KJIamaH CIMBHOrO ycTpoicTBa. C mynbTa IUCTAaHIIMOHHOTO YIPAaBIEHUS NPHU
HE00X0AUMOCTH (pa3BOpOTax OYKCHPYIOIIETO CyAHA, OCTAaHOBKAaX) MPOU3BOJAUTCS U OTKIIOYEHHE
MEePEMELINBAIOIIETO YCTPONUCTBA C 3aKPBITHEM KJIalaHa.

Jlnst ynoOcTBa IKCIUTyaTalldd YCTPOMCTBA MPEAYCMOTPEHA HarjsfHas CBETOBas WHAMKALUS
YPOBHSI >KMJIKOCTH B EMKOCTHM U 3BYKOBas CHTHAJIM3alMsi MHHUMAJIbHOTO YPOBHS >KUIKOCTH B
E€MKOCTH C aBTOMAaTHMYECKUM OTKJIIOYCHHEM IHMTaHUS TEepPEeMEIINBAIOLIET0 YCTpOHCTBa. Maker
YCTPOMCTBA MOKa3aH Ha PUCYHKE 2.
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Pucynok 2 — Maket aBToMaTiuueckoro ycrpoiicrsa Beenenus Chlorella vulgaris B npupoHble u
VICKYCCTBEHHBIEC BOZOCMBI

Ha pa3zpaboTanHyro KOHCTPYKIIMIO TIOJIYY€H MATEHT Ha Moyie3Hyio mojenb [4]. [IpoBenénnas
pabora  sBIsSETCS ~ XOPOIIMM  MPHUMEPOM  MPOAYKTUBHOTO  COTPYAHHYECTBA  HAy4YHO-
HCCIIEIOBATENIbCKOIO0 MHCTUTYTAa C BBICHIMM Y4e€OHBIM 3aBEJCHHEM, C IpHUBJIEUYEHHEM K padoTe
CTYJECHTOB.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:
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3. Cucrema HCKYCCTBEHHOTO WMHTEJJIEKTA JJISl ajJblOJM3al[MM MPECHOBOAHBIX BojoeMoB lOra
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2021617064 ot 06.05.2021.

4. IlnaBcpenctBo s BceneHus: MukpoBojgopociu chlorella vulgaris B mpuponssie u
uckyccteeHnele Bogoembl/ HoBukoB A. E., Memxos B. B., Mensenesa JI. H., Mockoseny M. B.,
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NEPCHEKTUBbLI IPUMEHEHMS RFID TEXHOJIOT UM AJI51 ABTOMATH3AIIMA
IMPOMBIIIVIEHHOCTH B BOJITOI'PAACKOMU OBJIACTH

Edpemkun C.U., accuctent kadenpst BAD, BIIU (bunuan) Boarl TY
CunaeB A.A., 3aBenytomuii kadeapoit BAD, BIIU (¢punman) Bonr[' TY
Hocenko B.A. 3aBeayrommuii kadenpoit BTO, BITU (pumman) Bonrl TY

B nacrosimee Bpemst BCE OoJiblliee BHUMAaHHE YACISICTCS MUPPOBU3ANN IKOHOMUKUA. OaHUM
W3 HaNpaBICHUN pa3BUTHS UUGPOBH3AINK SIBISIETCS pa3paboTKa «CKBO3HBIX» TEXHOJOTHUH B
npou3BoACcTBE. K TaHHBIM TEXHOJIOTUAM MOXHO OTHECTH PEAIU3ALUI0 MOJTHON MPOCIEKUBAEMOCTH
NPOAYKLIMH Ha BCEX JdTamax €€ >KM3HEHHOIo LUKJIAa. BHeapeHue aBTOMATU3MPOBAHHOW CUCTEMBI
unentudukanuu u npocnexuanust (ACHUIIII) B cymiecTByromue mporecchl TPOU3BOACTBA SBIISCTCS
MEPCIEKTUBHBIM U Ba)KHBIM HAIMPABJICHUEM B PA3BUTHH MPOMBIIIIEHHOCTH. DTO MO3BOJISIET UMETh
MTOJTHYIO0 MH(GOPMAITHIO O TTPOJIYKTE, €r0 MEPEMEIICHHUH, YTO MTO3BOJISET UCKIIIOUYHUTH (aibCUu(UKAITHIO
¥ YMEHBIIUTH 3aTPAThl HAa IEPEBHIMTYCK MPOAYKIIUU B CITy4ae OOHApYyKeHUsI Opaka MPOIyKIIHH.

[TonoOHbIE TexHONOTHH OCOOCHHO A(G(EKTUBHBI I COOPOYHBIX, KPYIMHOCCPUMHBIX
MPOU3BOJICTB, TAe YYET OONBIIEro KOJIWYECTBA MAaTepUaioB W KOMIUIGKTYIONIMX Ha BCEX
TEXHOJIOTHYECKUX M KOHTPOJIHUPYEMBIX OIEpaIUsiX SBISCTCA KIHOUYEBBIM (DAKTOPOM JIJIsI TTOBBIIICHUS
3¢ (HEeKTHBHOCTH OPTaHU3AIMH U TUTAHUPOBAHHUSI IPOU3BOJICTBA.

B TO xe Bpems Ha MaHHBIM MOMEHT DPa3BUTHs TPOMBIIUICHHOCTH aKTyallbHa Tpoliema
MPOCIIEKUBAEMOCTH TPOAYKIIMU. Ha MHOTMX MPOU3BOACTBAX peaiM30BaHa HECOBEPILIEHHAs CUCTEMA
OTCIICKUBAHMS CHIPHS, JIeTalel I COOPOYHBIX €IUHMII, KOTOPas 3aKI0YAETCs B MIPOBEPKE TOJIBKO
JMIIB TOTOBOW MPOJYKIIMH, YTO BJIEYET 3a co0o0il JnomyiieHne Opaka Ha MPOMEXKYTOYHOH CTaauu,
YBEIMYCHUE PAaCcX0/ia KOMIUICKTYIOINX, HEAOCTaTOYHAS ONEPATUBHOCTh B MOJIYYCHUH HHGOPMAIHHI
W JIpyrde HeAOYeThl TMpPU BBINOJIHEHUH ONEpaluil, MNPeAyCMOTPEHHBIX TEXHOJIOTHYECKUM
perIaMeHTOM.

Cucrema uaeHTU(DUKAIMA U TPOCIECKUBAEMOCTH TMPOIYKIIUU — ITO aBTOMATHU3HpPOBAHHAS
CHUCTEMa, KOTOpas IO3BOJSET COOMpaTh, KOHTPOJUPOBATh W aHAIM3UPOBATH HHGOPMAIUIO O
TEXHOJIOTHYECKUX OMNEepalusaxX, IEPCoOHaNe U pecypcax, 3aIeCTBOBAaHHBIX B MPOIECCE MPOU3BOJICTBA
[3].

TakuM o00pa3oM, pelieHue 3aJaddl M0 peaju3alid aBTOMATH3UPOBAHHOW CHCTEMBI
UJEHTU(DHUKAITUN U TIPOCIS)KHUBAEMOCTH TIPOIYKIIMH SIBJISICTCS BAXKHOM /1 COOPOYHBIX MPOU3BOJICTB.

B pabore mpemmaraercs paccMOTpeTh  MEPCIEKTHBBI  NPUMEHEHUS  TEXHOJOTHH
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panuouactoTHoi uaentudukarmu (RFID) m1s aBToMaTH3anmu mporecca moxydeHus: HHPOopManuu
Ha npeanpusTHsaX Boarorpaackoit o6iacTu.

RFID (RadioFrequencyldentification) — 3To cmoco®6 aBTOMaTHYecKOW MIACHTU(DUKALUU
O0BEKTOB C MOMOUIbIO 3IEKTPOHHOW METKH, B KOTOPOM XpaHHUTbCS YHUKalbHas WHpoOpManus oo
oobekte. RFID-cuctemMa cOCTOMT M3 CUMTHIBAIOIIETO YCTPOMCTBa (pHIep) M TpaHCHOHAepa (Ter).
Punep reHepupyeT paaMoyacTOTHBIA CHUTHAl OMpoca METOK. Ecium MeTka HaxXxoIuTcsl B 30HE
pacrpocTpaHeHHsI CUTHala OT puaepa, TO OHAa (OPMUPYET CHUTHAN-OTKIUK C YHUKAJIbHBIM
unentudukatopom. RFID-meTok cocTout u3 nByx yacteil. [lepBast yacTh — 3TO HHTErpajibHAs cXeMa
(MUC) nna  xpaHeHus W 00paboOTKM HMH(OpMAIMKM, MOIYIUPOBAHMS, JEMOIYTUPOBAHHS
panuoyactotHoro (RF) curnana. Bropas — anTeHHa [y pueMa U nepeiadyu CUrHasnia.

OcHoBHbIMU focToMHCTBaMH TexHoioruu RFID sBastores:

— OTCYTCTBHE HEOOXOIMMOCTH MPSIMON BUTUMOCTU METKH I €€ CUUTHIBAHMUS;

— BBICOKAsI CKOPOCTb YTE€HUSI HHPOPMALIUHN C METKH;

— BO3MOKHOCTb JIOTIOJTHUTEIbHOM 3anucu nHpOpMaIuu;

— Oonp1IO 00bEM KOJIOBOM MH(OPMAITHH.

OCHOBHBIE HEJOCTATKH:

— HEBO3MOXHOCTb  pa3MEUICHHMs] MOJ  METAUIMYECKUMU M DJIEKTPOIPOBOJHBIMU
ITOBEPXHOCTSIMH;

— B3aUMHBIC KOJUTU3UU TPU CYUTHIBAHUM UH(POPMALIUU C HECKOJIBKUX METOK;

— IO/IBEP’KEHHOCTh ITOMEX B BUJE 3JIEKTPOMAarHUTHBIX MOJIEH;

— OTHOCHUTEJILHO BBICOKAsI CTOUMOCTH [4-5].

Buenpenne RFID TexHosoruu nis uaeHTH(GUKAIMK MaTEpUAIOB MOJApa3yMeBaeT pa3oUTHE
MIPOU3BO/ICTBEHHOHN JIMHUM Ha 30HBI, B KaXJOW M3 KOTOPBIX BBIMOJIHACTCS OMpEAETIEHHBIM HaOOp
MIPOM3BOJCTBEHHBIX onepanuii. Kaxmoe wu3nenne mmeer yHuKanbHbIM wuueHtudukarop (RFID-
MeTka), omnpezaenseMblii RFID-cunThiBaTeneM Ipu NOCTYIUIEHUM H3JAEIUS B OYEPEAHYIO 30HY.
Bo3MoxHbBIE MapumipyThl M3JETUN MPEaONpeAeeHbl HAaCTPOMKaMH cUcTeMbl. KpoMme MapKUpOBKHU
MPOJYKIIMH U €€ COCTABIISIIOIIMNX, PAANOYACTOTHASI UACHTU(PUKAIINS MOKET TaK)Ke MPUMEHSATHCS [
J0CTyNa UACHTU(UIMPOBAHHBIX COTPYIHHKOB K KOHKpETHOMY oOopynoBanuio. Ha obGopynoBanue
YCTaHABIIMBAOTCS IMPOMBILUICHHBIE HACTOJbHBIE CUMTHIBATENU. llenb yCTAaHOBKM — OrpaHUYeHHE
noctyna K obopynoBanuto. Takum oOpazom, paboTaTh Ha 0OOOpPYIOBaHUM MOXKET KOHKPETHBIH
omepatop, 3a KoOTOpbiM TnpukperieHa RFID-merka, 3akitoueHHas B IUJIACTUKOBYIO KapTy.
VYHUKaNbHBIA UIEHTU()UKATOP METKU MO3BOJIUT OJHO3HAYHO OIpPEAENIUTh NepcoHan. O0beM namsTu
METKHU MO3BOJISIET 3alnucaTh Ha Hee MHPOpPMAIUIO O MepcoHase, YpoBHE jaocTymna. [laHHblil criocob
uMeeT O0IIMpPHOEe NPUMEHEHHE B HACTOsINEe BpeMsi, HapuMep, Ipy HIeHTH(PUKALNUU [TepcoHaa Ha
poxoHoM 3aBojaa. Kpome noctyna Kk 000py10BaHUIO € TOMOIIBIO0 TAKMX METOK MOKHO OTPAHUYUTh
JOCTYII U K KOMIIBIOTEpaM, Ha KOTOPBIX YCTaHOBJICHBI ypasiistomue nporpammsel uinu RFID-cepsep.

B mHacrosmiee Bpemsi Bce Ooinblie yAenseTcs BHUMaHHE BONPOCY  Pa3pabOTKH
aBTOMAaTH3MPOBAHHOM CHCTEMBI cOOpa U aHaIM3a MHPOPMALMOHHBIX TOTOKOB BHYTPHU MPEINPUSATHS,
Kacaloluicd HE TOJbKO MAapKHPOBKM TOTOBOM MPOAYKIMH, HO TaKKe€ M BCEX 3aIyacTei,
noy(habpuKaToB U CHIPbSL.

[Ipoekt ¢ konmepHoM Renault — Nissan Mitsubishi BkmrounMn cucreMy s ydera
aBTO3aIyacTeil Ha ypoBHE MHOTroo00opoTHOH Tapsl. RFID-cucrema no3Bonuia B pexXxuMe pealbHOTo
BPEMEHH OTCJIEKUBATh JBUKEHHE OOOPOTHOI Taphl U €€ HaJlMuue Ha CKJIa/Jax, KOHTPOJIUPOBAThH €€
BO3BpaT OT MOJAPSAYMKOB M KOHTpareHToB. TexHomorus paboThl NAHHOM CHUCTEMBI, CIIEAYIOIIas:
olpesiefieHHbIEe 3aI4acTd, CKIAIUPYIOTCS B 00OPOTHYIO Tapy, Aajiblle UAET MX MPOU3BOACTBEHHAS
JIOTUCTUKA BHYTPU MNPEANPUATHS, HYKHbIE JETadd Ha KOHBEHEp MOJBO3SAT B HYXHOE BpeMs U B
HyXHOU mocaenoBarenbHocTH. C moMornipio RFID-meTok mpoucxoauT 3ammTa 000pOTHOM Taphl OT
XMIIEHUA M yTpaThl, 0e3 NMPUMEHEHUS TEXHOJOTHH KOHLEPHY OBUIO CIIOKHO TOHSTh, B KaKOM
MOMEHT, KyJa ¥ Kakas 000pOTHas Tapa JI0JKHA BO3BpaIarses [6].

B Bonrorpanckoit 06acTi 0CTaTOYHO MHOTO HPEANPUSATHIH, I7Ie MEePCIEeKTUBA BHEAPCHHUS
paanovYacTOTHOW HMAEHTU(UKALMKA MOXKET ChIrpaTh OOJBUIYI0 POJib ISl OE30MaCHOCTH YellOBEeKa.
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Hampumep, nponykuuss Bouraiip-IIpoM, a KOHKpETHO — INMHBI Ui JIETKOBBIX, TIPY30BBIX
aBTOMOOMIIEH, CEBCKOX035MCTBEHHON U CTIeMAIbHON TeXHUKHU. [lImHa — 3TO TOT MPOIYKT, KOTOPHIH
II0JIy4aeTCsl B UTOI'€ HECKOJIBKUX ONEPALUi, TOTPEIIHOCTh HA KAXKIOW U3 KOTOPBIX MOXET MPUBECTU
K YXYALIEHUIO KadecTBa INPONYKLUUH B LEJIOM, 4TO, B CBOI OYEpElb, B NaJbHEHIIEM MOKET
CKa3aThCsl Ha 0€30MacCHOCTH YeJoBeKa. MapKUpoBKa MOTy(paOpHKaToOB, ChIPbsS U BCIIOMOTaTEIbHOTO
000pyJOBaHUS TPEAOTBPATUT IMyTaHUIly B peLenTax M Opak M3-3a HECBOEBPEMEHHOIO PEMOHTA
o0opyIoBaHUS W/MIM OIIMOKM omepartopa. Takxke cienyer OTMETHTh, uTo BHeapenue RFID
TEXHOJIOTUU Ha MOAOOHBIE NMPEINPUATUS MO3BOJSIET BBINONHATH TpeOoBaHus IloctanoBnenus PO
N 1958 ot 31 gexabps 2019 r [7].

Taxum oOpa3oM, BHEIpEHHE PaAHOYaCTOTHOW TEXHOJOTHUH NACHTU(UKALIUH HA TIPOU3BOJCTBA
Bousrorpasackoit 0651acT O3BOJIUT:

1. peasn3oBaTh IMOBBIIIEHHE KAa4eCTBAa BBITYCKAa€MON MPOAYKLMH 3a cUeT OoJiee MOJHOrO U
KayecTBEHHOro cOopa HHQOpPMaUuMM Kak B TOPU3OHTAIBHOM, Tak M B BEPTUKAIBHOMN
IIPOCIIEKNBAEMOCTH MATEPUAJIOB;

2. peanu3oBaTh HUGPOBOW MACHOPT BBIMYCKAEMON MPOAYKIMH 32 cueT cOopa M 3amlucu
nmoHOW wWH(poOpManuu O eAuHuIle (TeXHOJOorudeckue xapakrepuctuku, ID omeparopa, ID
o0opyanoBaHusi, UH(HOPMAIIHS O IIOCTABIIUKE ChIPbS, 1aTa U3TOTOBJICHUS U T.1.);

3. peanmuszanus <«IIpO3PavHOrO» IPOU3BOJCTBA, <«IPO3PAYHOCTH» CHCTEMBI YIPABICHUS
IIPOU3BOJICTBEHHBIM IIPOLIECCOM U IIPOCIIEKUBAEMOCTH IPOU3BOICTBEHHOTO IIUKIIA.
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«O6 yrBepxkaeHun [IpaBunm MapKHpPOBKM IIMH CPEACTBAMH HACHTHU(HUKAIMU M OCOOEHHOCTSIX
BHEJPEHUS TOCYJapCTBEHHON HH(OPMALMOHHONW CHCTEMBl MOHUTOpPUHIA 3a OOOpPOTOM TOBApOB,
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PA3PABOTKA ABTOMATU3MPOBAHHOW CUCTEMBI YIIPABJIEHMS
JIABOPATOPHOI YCTAHOBKOI JIJISI OLIEHKHW TBEPJIOCTHU ABPA3ZUBHBIX
JINCKOB

Anemun B.1O., crynent, BAD-1,BIIN (pumman) BonrI TY
Capuun A.B., k.1.H., noreHrt, kadpenpa BAD, BIIU (pumman) Boar[' TY

Texnonorust nuiMdoBaHUS HE TpPECciIeAyeT LETH CO3JaHHs «BEUYHOro» abpasMBHOIO Kpyra,
T.K. caM d3¢dexkT nuMdoBaHUS TOJHOCTHIO 3aBUCUT OT CIHOCOOHOCTH HWHCTPYMEHTA K
«camo3araunBaHuio». «Camo3arauMBaHuWE» WHCTPYMEHTa B IMpolecce 00pabOTKH  JeTaju
IPOUCXOIUT Onarofapsi CKalblBaHUIO 3aTYNUBIIMXCS a0Opa3uMBHBIX 3€peH M IOSABICHHUIO HOBBIX
PeXYLIMX TpaHel, yJalleHHUI0 OCTaTKOB HM3HOLICHHBIX 3€pEeH MOJ JEHCTBHEM BHEIIHUX CHJI U
0OHa)KEHHUIO HOBOTO pabodero ciosl.

[Ipu cnumkoM TBEpAOM Kpyre CBsi3Ka MPOJOJDKAET YAepKUBATh 3aTYNMUBIIMECS H
MOTEPSIBIITNE PEXKYIIYIO CIOCOOHOCTH 3epHa. [Ipu 3TOM Ha paboTy pacxoayercst 60bIIas MOIIHOCTD,
U3JIENNsl HArpeBaloTCsA, Ha MOBEPXHOCTU MOSBIISIOTCS CIEAbl JPOOJCHMS, MPOXKHUTH U ApYyrHe
e eKTHlI.

[Ipu cnumkoM MSTKOM Kpyre CBsi3Ka HE OKa3bIBA€T CONPOTHUBIICHHUS BBIKPAIIMBAHUIO IIEIIBIX
3epeH U3 Tela Kpyra, 4To BEJET K ero ObICTPOMY H3HOCY, OTEpe NMPaBUIBHOW (OPMBI, HAPYLICHUIO
0aJaHCUPOBKH, MOSIBICHUIO BUOpAIK B Ipoliecce 00paboTku. BeneacTBrue 3Toro TpyaHo MOMyYUTh
JeTaI HEOOXOIMMBIX pa3MepoB U (popm.

TBepaocTs aOpa3sHMBHOTO HWHCTPYMEHTa — CONPOTUBISIEMOCTh CBSI3KM  BBIPBIBAHUIO
aOpasuBHBIX 3€peH C IOBEPXHOCTH HWHCTPYMEHTa MOJ BIMSHMEM cul pe3aHus. KoHTposb
TBEPAOCTUKPYrOB BhINOIHSAIOT B cooTBeTcTBUU ¢ ['OCT 18118-79 (B pea. 1982 r.), 'OCT 19202-80
(B pex. 1991 r.) u 'OCT 21323-75 [1].

OmnpeneneHue M KOHTPOJb TBEPAOCTH aOpa3sMBHBIX HMHCTPYMEHTOB MPOM3BOIATCS TpeMs
MeToJaMu: 1) MecKOCTpyilHBIM, 2) BIAaBIMBAHUEM CTAJIbHOIO IIAPHKA, 3) BHICBEPIMBAHUEM JYHKHU
CIELIUAIbHBIM CBEPIIOM.

KoHTpons TBepAOCTH MECKOCTPYHHBIM METOJIOM OCHOBaH Ha M3MEPEHUM TNIyOWHBI JIYHKH,
oOpasyromielicss Ha TOBEPXHOCTH a0pa3MBHOINO HMHCTPYMEHTAa IpU paspylleHUH ee CTpyei
KBapIeBOrO Iecka, BbIOpachlBaeMOil B BHJE HOPIMH IOJ ONPEACICHHBIM JaBlICHHEM W3 COIUIa
necKocTpyitHoro npubdopa [2].

Pucynox 1 — [leckocTpyiiHblii mpuOOp IS OMPEASTICHHS TBEPAOCTH a0pa3uBHBIX
WHCTPYMCHTOB (OOIIMI BHT)
Metoa BAaBiIMBaHUA IMIApUKa pacHpoCTpaHsAeTcs Ha NUIMQOBAIbHBIE OPYCKH BceX (OpM U
pasMepoB, HUIMGOBAIbHBIC KPYTH BBICOTOM He Ooyiee 8 MM, 3E€pHUCTOCTHIO 12 W MeHee, Ha
KepaMu4eckol U OakenuToBOM cBs3kax. [Ipu HCHOIB30BaHMM METOJa BAABIMBAHUA IIApHUKa
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U3MepseTcsl TUIyOMHA IJIyHKH, OOpasylolleiicsi OT BIABIMBAHHUS B TEIO HHCTPYMEHTA CTaIbHOTO

1IapuKa ONpeeIeHHOTO 1naMeTpa Mo JeHCTBUEM IMOCTOSTHHON Harpy3Ku.
o R

Pucynok 2 — O6uwmii Bun npubopa tuna «PokBemia» Uist onpeaeaeHus TBEPIOCTH METOIOM
BJIaBJIMBaHMs IAPUKa

Meton BBICBEpJIMBAHMSI JIYHKH CHEHHAIbHBIM CBEPJIOM HCIOJb3YyeTCs Il  JaHHOMU
nabopaTopHoil ycraHoBkH. Ilpu HMCronp30BaHMM TaHHOTO METOJA OepeTcsi HEKOTOPOe KOJIUYECTBO
Touek cBepieHus. [Ipu cBepiaeHUN MPOUCXOAMUT 3aMUCh MapaMeTPOB, TAKUX KaK: CKOPOCTh CBEpJIa,
HaIpsDKEHUE, a TAK)KE BPEMsI CBEPIICHHUSI.

[Tocne Toro xak OyJeT IPOU3BEIEHO CBEPJICHUE HEKOTOPOTO KOJIMYECTBA TOUYEK, POUCXOIUT
ux aHanus. [locne Toro kak aHaau3 3aKOHUYWICS, 3HAYEHMs CBEPAIOTCSA CO 3HAUEHUSIMU B MCXOIHBIX
TadJImMmax.

[Tocne Toro xak abpa3uBHBINA JUCK OyIeT pa3MEIIeH Ha CIEHUAIbHOM MECTE, HY)KHO 3aKPbITh
JBEPILY U HAXKATh KHOIKY CTapTa.

[[TaroBerii nBurarens HoMmep | TpoOW3BENET 3aKperuieHHe ab0pa3uBHOTO Jucka. JlaTdamk
MI0JIOKEHUS HOMep | mepenacT ykazaHue KOHTPOJIEPY O pa3Mepax AMCKa.

Jlanee BbIOMpaeTcs mepBas Touka cBepieHus. [laTpoH co cBepsioM mepenBUraeTcsi Mo ABYM
OCSIM IIPH MIOMOILY IIaroBbIX JABUraTesei Homep 2 u 3.

[Tocne Toro kak CBEPJIO JOCTABJICHO HAa KOOpPJAWHATHI MepBOM Touku lllaroBelii naBUTaTEIh
HOMeEp 3 MPOU3BOAUT OIyCKaHUE NIATPOHA CO CBEPJIOM. [laTUunK MONI0KEHUSI HOMEDP 2 CUTHAIN3UPYET,
KOT'/Ia CBEPJIO IOCTUTHET a0pa3suBHOTO MCKA.

Jlanee BKJIIO4aeTCs ABUraTeIh HOMEp 4, pPa3rOHsAsS CBEPJIO /10 33JJaHHOTO 3HAUYEeHUsI 000POTOB.
Haunnaercs cBepieHus, WIaroBblii JBUTaTeNlb HOMEpP 3 OIyCKaeT NAaTpoOH, IOKa 3HAYeHUs
HANpsDKCHUS C JIaTYMKA HANpsDKCHUS PEe3KO HE M3MEHHUT 3HaueHHe, CUTHAIM3HUPYS 00 OKOHYAHUHU
CBEpJICHUSI.

AHaJIOTHYHBIM 00pa30M MPOMCXOIUT CBEPIICHHE €I1le HECKOIBKIX OTBEPCTHUH.

B nanHOM mporecce  OCYHIECTBISIETCS  PETYJIHPOBAaHHE HECKOJbKUX  IapaMeTpoB.
PerynupoBanue moJIoO)KeHUsI cBepila MO 3-M OCsIM, a Takke (Qukcanuu abap3UMBHOTO JHUCKA.
PerynupoBanue CKOpOCTH BpallleHUs cBepiia. Takke OCYIIECTBISIETCS KOHTPOJb IapamMeTpoB
II0JIOKEHHUS CBEpJIa, HArpy3KU Ha 3JIEKTPOCETh.

B kagectBe mporpaMMUpyeMOro JIOrMUECKOro KOHTPOJUIepa AJIsi CUCTEMBl YIpaBiieHUs ObLI
BbIOpaH KOHTpOJLIEP ArduinoUno R3. KonTpomnep cienaH Ha 6aze
MukpokoHTposuiepa ATmega328p ¢ TakToBoit wactoroit 16 MI't, obnagaer mamsteio 32 Kb 1 umeer
20 KOHTPOJIMPYEMBIX KOHTAKTOB BBOZA U BBIBOJIA AJIs1 B3aMMOJEMCTBHS C BHELITHUM MHUPOM [3].

Jlis KOHTpOJs TOJOXKEHHs] CBepia HCIOJIb3yeTcss MHQPAKpaCHbI OaTYUK PpPACCTOSHUS.
WudpakpacHslil nansHoMep A Arduino mo3BOJIMT ONPENENUTh PACCTOSHUE 10 00BEKTa B Mpeienax
10 — 80 cm.
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JIJiss KOHTpPOJIST HANpsOKEHHsI UCIOJIB3YeTCsl JAaTYMK HampsbkeHus. Ha Momyne peannsoBaH
PE3UCTUBHBINA JISTUTEIb HAIPSHKCHUS ¢ KO3 uIreHToM 1:5, To €cTh Ha BXOJE MOJTYJIs HAIIPSHKCHUE
MoxeT n3MeHaTsest ot 0 go 25 B.

CIHCOK HUCITOJIb30BAHHBIX UCTOYHUKOB:
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PA3PABOTKA ABTOMATHU3UPOBAHHON CUCTEMBI YIIPABJIEHUS
TEXHOJIOI'MYECKHUM NPOLECCOM INOJYYEHUA
METHWJI-TPET-BYTHJIOBOI'O D®UPA

babasu A K., crynent, BXA3-349,BIIU (punuan) Bonrl TY
Mengsenesa JIL.U., k.T.H., noueHt, kadheapa BAD, BIIU (punuan) Bonr[ TY

MTBD(MeTun-TpeT-0yTuinoBsiiidgup) — mpucaaka K OCH3WHY, MOBBIIIAIONIAS €T0 OKTAHOBOE
ynciio. YcraHoBka cuure3a MTBD cocTouT M3 OOHOM TEXHOIOTMYECKOM HUTKH, BKIIIOYAIOIIEH B
cebs1 cienyromee OCHOBHOE oOopyaoBaHue: peakTopbl cuHTe3a MTDBD; komoHHy BbIIEICHUS
BO3BpaTHOM M300yTaHn300yTHiaeHOBOM (pakuun (MU®) nz MTBD mno3. 1; KOIOHY OTMBIBKH
Bo3BpatHOil M D ot MeTaHoa 1103. 3; KOJIOHY IO mepepaboTKe MPOMBIBHBIX BOJ 1M03.4; KOJIOHHY TIO
nepepaboTke HekoHauIMoHHOro MTED nmo3.2 [1].

B kauecTtBe H300yTHUIICHCOAEPKAIIETO CHIPhS HCIOIB3YETCS HM300yTaHU300yTHICHOBAS
bpakiyst.

PeakumonHass cMech TMOCJE€ peakTopa MOCTYMaeT Ha NMUTAaHWE KOJOHHBI mo3. 1. Pacxon
MUTAHUSI HA KOJIOHHY 103. | peryiaupyercs KjanaHOM Ha JIMHUM TOJAaud PEaKIMOHHOW CMECH B
TertooOMeHHUK 1103. 10, oborpeBaemblii mapoM. Ha komoHHe 1o03. 1 MPOM3BOAUTCS OTrOHKA
Bo3BpatHOM (pakmu C4 or MTBD.

TemmnepaTypa NUTaHHsS KOJIOHHBI PEryJupyeTCs KIalaHOM Ha JIMHUM I[O0Jayd napa B
TeriooOMeHHuK 1o3. 10. Temneparypa Ky0a KOJIOHHBI 1103. 1 peructpupyercs.

[Tapel, BeIXOIMIIHME C BepxXa KOJOHHBI, KOHJICHCHUPYIOTCS B TEIIOOOMEHHHMKE T03. 12 u
CIIMBAIOTCSI B €MKOCTh 103. 5, OTKY/a MOCTYNAIOT B KOJIOHHY 103. 3 /U1 OTMBIBKH METaHOJIA.

Temmeparypa Bo3BpatHO# ¢pakiuu C4, mocTynaromeid B €MKOCTh I103. 5, peryiaupyercs
KJIAITAHOM Ha BBIXO0JI€ TPOMBIIIICHHOW O00OPOTHOW BOJBI M3 TEIUIOOOMEHHUKA 103. 12. YpoBeHb B
€MKOCTH 1103. 5 perucTpUpyeTcsl.

Ky6oBas xunkoctb — HeKOHAUIHMOHHBIH MTBD u3 KomoHHBI 103.1 TOCTyMmaeT Ha MUTaHUE
KOJOHHBI 103. 2. Temmeparypa KyOOBOW >KHIKOCTH, MOCTYHAIOMICH HA KOJIOHHY, PEryIupyeTcs
KJIATAHOM Ha JIMHUW TOJa4yM Iapa B TermIooOMeHHUK 1mo3. 11. Cxemol mpemycMOTpEeH BBIBOJ
HU3JIUIIKAa HeEKOHAUIIMOHHOr0 MTBD nuranust KoaoHHBI 103. 2 Ha cKiIah. Pacxos HEKOHIUIIMOHHOIO
MTBD Ha ckian peryiaupyercs KianaHoM Ha 3TOW K€ JTUHUU.

[MuTanue Ha KOJNOHHY mO3. 2 mojaaeTcss M3 Kyba KoinoHHbI mo3.1. Komonna mos. 2
npeAHa3HaueHa sl mepepaboTku HekoHaumuoHHoro MTBD, momydaemoro B KosoHHE 1O03.1.
YpoBeHb B KOJIOHHE I03. 2 PEerylupyeTcss HacoCOM 103.15 Ha JMMHHUM BBIBOAA KyOOBOTO OCTaTkKa -
TUMEpoB Ha ckiaa. /laBneHue HarHeTaHusi Hacoca mo3.15 peructpupyercsa. Temmeparypa Bepxa
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KOJIOHHBI 1103. 2 PErUCTPUPYETCSL.

B cinywae mepepabotkn MTBD, HEKOHIUITMOHHOTO IO COACPIKAHUIO JUMEPOB M CIUPTOB,
napsl MTED, BeIxopsiue ¢ «Bepxa» KOJOHHBI 1103. 2, KOHJCHCUPYIOTCS B TEIUIOOOMEHHUKE 103. 13
3a CUET OXJIAXKICHHS MPOMBINUIEHHON BoAou. [Tomyuennsiii konaencatr MTBD cinBaercst B eMKOCTh
1103.6. TemnepaTtypa ckonaeHcupoBasuierocss MTBD perynupyercs KianmaHoM, YCTaHOBJIEHHBIM Ha
JIMHUHU BBIXOJ1a TPOMBIIIICHHOW 00OPOTHOM BOJIBI M3 TEIIIOOOMEHHUKA 1103. 13.

MTBD u3 eMKOoCTH 1103.6 YaCTHYHO TOJAETCsl HAcOCOM 103.18 B BUIE (IerMbl HA KOJOHHY
103. 2 ¥ BBIBOJIUTCS HA CKJIaJ TOTOBOM MPOIYKIUH.

OtMmbIBKa BO3BpaTHOM (pakimuu C4 OT MeTaHOIa OCYIIECTBIISIETCS B KOJIOHHE T03. 3 TIPH
temneparype ot 40 no 50°C u nmaBnenuu ot 1,0 nmo 1,2 MIla. Bo3Bparnas ¢pakuus C4, «Bepx»
KOJIOHHBI 1MO03. 1, M3 €MKOCTH MO03. 5 TMOJAeTCS B HWXHIOIO 30HY OTMBIBHOW KOJOHHBI 103. 3.
JlaBieHne Bepxa KOJIOHHBI 103. 3 peructpupyercs. Temmeparypa Ky0a KOJOHHBI MO03. 3
perucTpupyercs. YpoBeHb pasznena (a3 B KOJOHHE IM03. 3 peryaupyercs KIallaHOM Ha JIMHUH
BBIBOJIA BOJHOI'O CJIOSI B EMKOCTB mo3. 7 [1].

OCHOBHBIE TEXHUYECKUE CPEICTBA JJIsI U3MEPEHUS TTapaMeTPOB MPOIEcca CBEICHBI B TAOJIUILY

1[2].
Tabmauma 1

H3mepenue remneparypsl
OnemepTITY0304/M1 10011 Siemens FT-TP/200
WN3mepenns naBneHust
OnemepANP-20/M2-HExd APZ 3420 x
N3mepenus pacxona
BUPC-Y B3JIET MP (YPCB-744 Ex) KTM 600 PYC
N3mepenus ypoBHs
YJIM-31-HF BAPC35211

BriBoabI:

1. OcHOBHBIMH TOKa3aTeasiMU 3G (HEKTUBHOCTH JAHHOTO MpoIecca SBISETCS KauyeCTBEHHBIN
COCTaB TOJYy4yaeMOro MpoAyKTa. (i IOCTH)KEHHS BBICOKOTO KadyecTBa METHJI-TPET-OyTHIIOBOTO
3pupa U MaKCHUMAJIBbHOW MPOU3BOJUTEIBHOCTH Ipoliecca HEOOXOIUMO BBIICPKUBATH 3aJaHHBIH
TEXHOJIOTUYECKHH pexkuM paboThl 000pyA0BaHHUS COTIACHO MPOU3BOJICTBEHHOMY PErJIaMEeHTY.

2. bbun BbIOpaHBI TEXHUYECKHE CPEJCTBA 110 HAMMEHOBAHMIO ITApaMeTPOB U MECTa O0TOOpa
M3MEPUTEIBHOTO UMITYJIbCA.

3. Pa3zpabGorana Tabnuua ¢ TEXHOJOTMUECKHUMH IapaMeTpaMu JJsi O0OECIEeYeHHS YETKOTrO
noabopa 00opy10BaHUS M IOHUMAHUS TEXHOJIOTUYECKOTO Mpoliecca.

4. TlogBoast uTOr TO BBIOOPY OOOPYIOBaHUS [UIs TEMIEpPaTypbl W CIENaB BBIBOJ IO
TEXHUYECKUM XapaKTEPUCTHKAM ABYX IPEAINOJaraeMblX IaTYMKOB, MOKHO BbIOpaTh Dnemep TITY
0304/M1 100I1, motomy uro Siemens FT-TP/200 umeer Oosbliie AWama3oH U3MEPEHUs, B CBS3U C
3TUM OyzieT U O0Jbllle TOrPEUTHOCTh U3MEPSAEMOM TeMIIEPaTypHhI.

5. Mcxons W3 CpaBHUMBIX YJIbTPA3BYKOBBIX MPUOOPOB, MOXKHO CAETAaTh BBIOOP B TOJIB3Y
pacxonomepa PIEZOSONIC, Tak kak y HEro Jydilne moKa3aTead TOYHOCTH.

6. 13 1ByX BUJIOB JaTYMKOB JUI U3MEPEHUs AaBieHus O6onee npeanountaem APZ 3420 x, tak
KaK y HETro MpenMYyIEecTBO 10 AUANa30Hy U3MEPEHUs U pabouelt TemrepaType.

Cnucok uCnob30BaHHbBIX UCTOYHUKOB!
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PA3PABOTKA ABTOMATHU3UPOBAHHON CUCTEMBI YIIPABJIEHUS
TEXHOJIOI'MYECUM ITPOLHECCOM ITOJIYYEHUE AMMHOBEH3O0JIA

baxapes I0.A., ctynent, BAD-1, BIIU (pumman) Boar['TY
Mensenesa JI.U., k.T.H., noreHT, kadenpa BAD, BIIU (punman) BoarI' TY

ABTOMAaTH3aIMIO TPOM3BOCTBA HE CIIEIyeT MOHUMATh KaK IPOCTOE HACBIIIEHIE KOHTPOJIbHO-
U3MEPUTENBHBIMU  NPUOOpPaMU W aBTOMATHYECKHMMH  YCTPOWCTBAMH  CYIIECTBYIOIIUX WU
MPOEKTUPYEMBIX IPOU3BOJACTBEHHBIX TMpolieccoB. [IpoOrembl TEXHOJIOTMM U aBTOMaTH3allUU
pelaTcs B3aUMOCBS3aHO, YTO MPEAoMNpenesieTcs OYpHBIM pa3BUTHEM HHIYCTPUH, CO3JIaHUEM
HOBBIX HETIPEPBIBHBIX ITPOIIECCOB U ammapaToB OOIBIION TUHUYHON MOITHOCTH [1].

[Ipouiecc mpenHa3HaueH [Uisi TOMYyYEHUS TOBAPHOTO aMHUHOOEH30Ja TyTEM MEpPErOHKH
aMHUHOOEH30J1a-ChIpIia, MMOJIy4aeMoro Ha CTaiuu KoHTakThpoBaHus. Ilporecc 3ampoexkTtupoBaH B 3
stana. Ha mepBom 3Tare aMruHOOEH30MI-ChIPEIl Yepe3 MOI0TpeBaTellb MOAACTCS Ha BEPXHIOIO TapelKy
MepBON PEKTU(PUKAIMMOHHON KOJIOHHBI, KOTOpPasi UMEET BBIHOCHOW TPyOYaThId KUMSTHIIBHHUK. [laphl
TUCTHIISATA MOTAIAl0T B KOHJCHCATOP M OXJIaKaaroTcsl TaM. KyOoBast sKHIKOCTh U3 TIEPBON KOJIOHHBI
MOCTYMAET BO BTOPYIO PEKTU(UKAIIMOHHYIO KOJIOHHY JUIsl OTTOHKM Jierkux (pakuuii. TemmepaTypa
MapoB B BEpXHEH YacTH KOJOHHBI PEryIHpYyeTcs BblAaued AucTwuIATa u3 aeduermaropa. Kybosas
XKHUJKOCTh U3 BTOPOH KOJOHHBI MOAaeTCs Ha 12-10 Tapenky TpeTbe peKTHU(HUKAITMOHHONW KOJIOHHBI,
r7ie TPOUCXOMUT pekTuduramus amuHOOeH30sa. [lapbl AUCTUISATA BBIXOIAIINE W3 KOJIOHHBI,
KOHJICHCUPYIOTCS B JiedherMaTope 1 aMuHOOCH30JI CTEKAeT B EMKOCTh TOBAPHOTO aMHUHOOEH30J1a.

[Moxazatensmu 3¢ (heKTUBHOCTH MpoLiecca SIBISIOTCS:

a) cTerneHb OTYUCTH aMUHOOEH3011a;

B) IPOU3BOAUTEIILHOCTb YCTAHOBKU;

I') KOJJMYECTBO MAaTEpHAIBHBIX M YHEPreTHUYECKUM 3aTpaT Ha npouecc [2].

Lenpto ympaBiueHWs TPOIECCOM  sBISETCS OOECNedYeHHe 3alaHHOW  TeMIepaTypbl
aMHUHOOEH30J1a, MM0/JaBaEMOI0 Ha KaXKIYyI0 CTENEeHb OYHCTKH, TeMmIepaTypa KOJOHHBI, TaBJICHHE B
KOJIOHHE TpU MHUHUMAJIBHBIX JSHEPreTMYECKHX 3arparax Ha [Mpolecc U  ONTUMAIbHOU
MIPOM3BOIUTENHHOCTH, TIPH YCIIOBUH, YTO TIpoliecc OyeT 0e3aBapuitHbIM U O€30T1aCHBIM.

Br16op perynupyeMbix mapamMeTpoB M KaHAJIOB BHECEHUS PETYIHPYIOIIUX BO3ACHCTBUI.

1) PaccmaTpuBaeTcst BO3MOXKHOCTH perynupoBanusi OI1D — cTreneHs ouncTKH aMUHOOEH30J1a.

Henocpencrsenno perynuposatrs OIID He mpeacTaBisieTcsi BO3MOXKHBIM, TaK Kak CpPeJCTBa
OTIpe/IeNIEeHUs] COCTaBa JUCTUIIATA Yallle BCETO HE OTIMYAIOTCS BBICOKON TOYHOCTHIO M3MEPEHHS U
Takasi CUCTEMa pEeryJMpoBaHUsA He HaAexHa. [l mojydeHus 3alaHHOW YETKOCTH pa3/iesICHUs
HEO0OXOIMMO YCTPaHUTh OCHOBHbIE BHEIIHHWE BO3MYIIEHUS [0 OOBEKTa U CTaOMIM3UPOBATH
peKUMHBIE TApaMEeTPhl B IIpoLiecce, KOTOpbIe CHUiIbHEE Bcero BIusaoT Ha OI1D.

KonnenTpanus AUCTUIIATA 3aBUCUT, B OCHOBHOM, OT HAYaJbHBIX MapaMeTpOB HCXOAHOMN
CMECH:

- pacxona;

- HayaJbHOU TeMIIEpaTyphl.

Bribop KkaHana BHECEHHUs pPEryJupYIOLIero BO3JACHCTBUS CAeTaH M3  CIEIYIOIINUX
COOOpaKeHMIA:
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a) Mmpu ToJaye aMHUHOOEH30Jla B KOJIOHHY B HEJOCTaTOYHOM KOJIMYECTBE CHIKACTCS
coJiep’KaHuEe HHU3KOKHIISIIET0 KOMIIOHEHTa B JMCTWJUIATE, ATO YXYAIIAeT KadecTBO MPOIyKTa M
CHUKAET MPOU3BOJAUTEIBHOCTh KOJIOHHBI.

0) mpu W30BITOYHOM TMOCTYIUICHHM aMHHOOCH30JIa B KOJOHHY TeIjla TapoB Ha HCHapeHUe
nuskokumsmero komrnonenta (HKK) ve xBaraer, n wacts HKK ocraercs B ky0e.

Takxe OTHUM M3 CWJIbHEHIINX BO3MYILECHUH SIBIISIETCS TEMIIEpaTypa MCXOJHOM CMECH, TaK
KaK €€ U3MEHEHHE MOKET BhI3BAaTh HApPYIIIEHHE TEIIOBOTO OaaHca B KOJIOHHE.

2) PaccmatpuBaeTcsi BO3MOXKHOCTB peryiaupoBanus OID — npou3BoAUTENIBHOCTh KOJTOHHBI.

BecnipepriBHas u Ge3aBapuiiHas paboTa KOJIOHHBI 3aBHCUT OT:

- Ka4yeCcTBa I0JaBacMOM CMECH;

- TEeMIEpaTyphl B KyOe KOJIOHHE;

- JTABJICHUIO B KOJIOHHE.

KadectBa momaBaemMoil cMecH 3aBHT OT CTENEHW OYMUCTKH aMUHOOEH30y1a. PerymmpoBanue
JAHHOTO MTOKa3aTens ObLIO pACCMOTPEHO B | myHKTE.
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Pucynok 1 — TunoBas cxema peryJimpoBaHus IPOLIECCOM

BBepxy KOJIOHHBI TEMIEPATypy MOXKHO CTaOUIN3MPOBATH M3MEHEHHEM MoJauu (JerMel, a B
KyOe KOJIOHHBI — U3MEHEHHEM IPUTOKA TEIUIOHOCUTENS B KUMATHIBHUK. Ho Tak kak Temmeparypsl
BepXa U Ky0a KOJOHHBI B3aMMOCBS3aHbI, OJTHOBPEMEHHO UX PEryJIMpOBaTh HEXeJaTeNbHO, TaK Kak
3TO MOKET MPUBECTH K KOJICOATEIbHOMY PEXUMY pabOThl KOJOHHBL. L{eneBoil mpoayKT HaXoauTCs B
KyOOBOH >KHJKOCTH, ITO3TOMY MBI OyJ€T peryiupoBaTh TeMIlEpaTypy B KyOe KoioHHBI. J[aBneHue B
KOJIOHHE KOHTPOJIUPYETCS, TaK KaK KOJIOHHA BaKyyMMeTpuueckas (puc. 1).

CIIHCOK HCII0JIb30BAHHEBIX NCTOYHUKOB:

1. Paul, H.L. Basic control systems engineering / H.L. Paul, Y. Chang // Prentice Hall. - 2001.
- P.1-457.

2. Cmupnosa E.JI., Mensenesa JI.1. Pa3paboTka aBTOMaTU3MPOBAHHOM CUCTEMBI YIIPABICHUS
TEXHOJIOTMYECKUM TIPOLIECCOM IONTydeHus1 aMuHOOeH301a // HaydHo-mpakTudeckas KOH(pepeHIHs
BIIU (¢pumuan) BOJIITTY «Hayka MononbIx: WIeH, pe3yabTarbl, mepcneKTuBb».—2016.—C.46-48.
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MOJAEJIMPOBAHUE CAP NIOAAEPKAHUSA TEMIIEPATYPBI B KOJIOHHE
JAECOPBIIMH U3 ITPOIECCA OYUCTKH ITPUPOJHOI'O I'A3A

bunan C.A., crynent, BA23-230, BIIU (dunuan) Boar TY
Capuury A.B., k.1.H., noreHrt, kadpenpa BAD, BIIU (¢umman) Boar[' TY

Tak kak B MPUPOJHOM ra3e MPHUCYTCTBYIOT BPEIHBIC NPUMECH, OTHOCAIIMECS K KaTerOpHH
BBICIINX YIJIEBOJIOPOIOB, KOTOPBIE B MPOIECCE CTOPAHUS BBINANAIOT B OCAJOK, TO 3TO NMPHBOAUT K
3aKOKCOBBIBAaHUIO 00OpymoBaHus. YTO, B CBOIO Ouepelb, HEraTUBHO BIMIET Ha XOA
TEXHOJIOTMYECKOTO Tpolecca  TpeOyeT MpeIBapUTEIbHON OUNCTKH.

VY nanenue BpeaHBIX NMPUMECEi U3 raza MpoM3BOIUTCA B abcopOepe C MOMOIIbI0 KEPOCHHA C
pereHepamuell pactBoputens B aecopOepe. ToHkas oumMcTKa rasza NPOMCXOOWT B ajcopOepax,
HATOJHEHHBIX YTJIEM, a COPOUPYIOIIME CBOWCTBA YIJIi BOCCTaHABIMBAIOTCS OCTPBIM mapoM [1, c. 61-
83].

B cucreme Takke cymiecTByeT 000OpynOBaHUE, BBINOJHSIONIEE BCIIOMOTaTEIbHbIE (PYHKIUH,
TaKkue Kak cOOp oTpabOTaHHOTO KEPOCHHA B EMKOCTH; KAIUIEOTOOMHUK ISl YAAJICHUS H3JIUIIKOB
KEpOCHHA, TpEABAPUTEIbHBI HarpeB M OXJAKICHHE PAacTBOPHUTEIS B TEMI00OMEHHHKAX,
OXJIAUTENb W (a3opa3fenuTend I COXPAaHEHHS KEpOCHMHA, HAcOChl ISl KPYroBOpOTa
pacTBOpUTEIIs, KOHACHCATOP U KaIJIeOTOOMHUK Mepe]] mo1avyeii ra3a B TOIIMBHYIO CETb.

B ponu 00bekTa ynpapieHus ObLta UCClieJoBaHa AECOPOIIMOHHAS KOJIOHHA.

Ha ocHoBe ypaBHeHHil TemyoBoro OanaHca ObLIM pa3paboTaHbl MaTeMaTHYECKHE MOIEIH.
TeruoBble MOTOKYU MPEACTABICHBI HA PUCYHKE 1.

Fcz [tz Tcz
HacsierHeitl aocapoeHm (recs 20308
FHa (Ha THal
Frg (va Tho Fr (o TH
> +——
Fnln Inrn Har s errs aicopdesm Hegmenpodyxms
D—
fTap Ompadomarrei (Tap
— Fnln In
b
flag
Foaq (oq Too
FHg (Ha Tha? T
Oquyermsnt adcopdeHm Ower acopdenm
Pucynok 1 — MaTepuanbHbie U SJHEPTETUYECKUE TIOTOKU B TEILIOOOMEHHOM armapaTe u
necopoepe

Ha ocHoBaHMM ypaBHEHHS TEIJIOBOTO OajlaHCa TOJYYHJIA CHCTEMY IS UMHUTAIMOHHOTO
MOJICTTUPOBAHUS KOJIOHHBI Aecopbuuu [2, c. 677]:
dTer _
dt
rae F — pacxon napa, Kr/c;

VEFPEFCCF ) FHC I TF[ + FHACHATHAE + FH l:H TH _FEF CEFTEF_FDACDATDA’ []J
Cy — ynenbHas TemIoeMKOCTh Mapa, Kr/c;
F; — pacxox HedTenpoIyKTOB, KI/C;
Cy — ynenpHas TEMII0EMKOCTh HE(PTEPOTYKTOB, KI/C;
Ty — Temneparypa HepTENPOAYKTOB, oC;
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F-r — pacxon cMecH ra3os, Kr/c;

T-r — TemIiepaTypa cMecH ra3os, oC;

T,; — TeMitepaTypa HedTenpoxykTos, 'C;

F,4— pacxoJl ounIeHHOro abcopOeHTa, Kr/c;

Cpa— YICITBbHAS TEIIOEMKOCTh OYHUILEHHOTO abcopbenTa, M/ Kr - °C;
T, — TeMIiepaTypa O4MIleHHOro abcopOeHTa, oc;

Ver — 00BEM CMECH ra3oB, M;

Pcr — INIOTHOCTh CMECH T'a30B, KI/1%;

Cer — yIeabHas TEIIOEMKOCTh CMeCH Ta30B, [/ Kr - °C;

Ty s — TEMIIEPATYPA HACHIIIEHHOTO abcopOenTa, C.

CrpykrypHas cxema mogenupoBanust CAP npencraBieHa Ha pucyHke 2.

Mameramuseckas
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Pucynok 2 — Ctpykrypa CAP TemnepaTypbl cMecu ra3oB B iecopoepe

B kauectBe 3akoHa perynupoBaHus Obin  BbiOpan [IW/[-perymsarop. OnTumainbHbIE
HaCTpPOEUHbIE MapaMeTphl ObUTH HaiiaeHsl MeTogamu Llurnepa-Hukonsca u 3C [1, p. 2304].

136
134
132

130
128
126
124
122
120

Temnepatypa, rpag.C

118
116
114

112

50 100 150 200 250 300 350 400
Bpemst c

Pucynox 3 — Ilepexonnsie nporiecchl ¢ koddgdunmnentamu [T ]I-perynstopa mis metona 3C

B xome mpopemanHoi paboTel ObuTO Tipom3BeneHo MmoxaenupoBanue CAP momnepskaHus
TEMIIEpPaTyphl B BEPXHEH 4acTh KOJOHHBI necopoumu. [lomydennsie kodddunmentsr mo metoxy 3C
oOecrieunBarOT 0OoJiee KaueCTBEHHBIM TMEPEXOJHBINM IPOIECC, ¢ MEHbBIICH KOJIeOaTeTbHOCTRIO U
O0JBIINM OBICTPOJICHCTBUEM, YEM JPYTUE METO/IBI.

CIIHCOK HCII0JIb30BAHHEBIX UCTOYHUKOB:

1. Liptak, Béla G. Instrument Engineers’ Hand-Book, vol. 2: Process control and
optimization. — Boca Raton: Taylor & Francis Group, 2006 — p. 2304
2. Beromikun A.I'. [TIPOUECCBI U ATIITAPATBI TABOOUYUCTKHU //YuebHoe nmocobue. —
Ilen3a: III'Y, 2006. — 61-83 c.
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3. CaBunnn A. B. Pa3paboTka cHCTEeMBl yNpaBIE€HUS TNPOLECCOM IUCTWUILLIMA U
CTaOMIIM3AIIMN CEPOYTIIEPO/Ia C IEIBIO MOBBIICHUS SKOHOMIYECKOM 3¢ dekTuBHOCTH / A. B. CaBuwuil,
E. B, Uypuxuna E. B.: COopuuk wmarepuanoB 18-mii MeXBY30BCKOH HayyHO-IPAaKTHUYECKOM
KOH(EPEHIINH CTYJACHTOB U MOJIOABIX yueHBIX T. Boiwkckoro. — Bonrorpan: Boar['TY, 2012. — 210 c.

ABTOMATU3AIA TEXHOJTOTI'HYECKOI'O ITPOLHECCA
MOHOJ3TAHOJIAMUHOBOM OUUCTKH I'A3A

bouapos A.Il., crynent, BAD-1, BIIU (dbunuan) Bonr[' TY
Mengsenesa JI.U., k.T.H., noueHt, kadheapa BAD, BIIU (punuan) Bonr[ TY

Monosmanonamunogas oyucmka MHPOKO PACIPOCTpaHEHA Il OYMCTKU He(Te3aBOACKHUX
razoB OoT cepoBojopozaa. Vcmons3oBanue pactBopa MDA MO3BOJISIET OCTUYh BBICOKOW CTENEHU
OUYHUCTKH, TaK KaK OH OOJIaJaeT 3HAYUTEIHHOW MOTJIIOTHTEIHLHOM CIIOCOOHOCTHIO (JIaXKe MPU HU3KOM
NABJICHUN), U B 3TOM OCHOBHBIE NPEHMYIIECTBA JAHHOTO mpouecca. IIpoumecc ouncTkn BOAHBIM
pactBopoM MDA mMeeT U CyIIeCTBEHHbIE HEIOCTATKH, OCHOBHBIM U3 KOTOPBIX SIBJISIETCS OOJBIION
pacxoj Terja M OXJIaXAAIoIeld BOAbl Ha pereHepaluio pacTBopa, YTO O0YCIOBIEHO 3HAUUTEIHHON
TeroTo peakuuu B3aumopeiicTBus Cp, u HyS ¢ pacTBopoM U CyIIECTBEHHBIM TEMMEPATYPHBIM
TepenazgoM MEXy MpoIeccoM abcopOIu 1 pereHepaIuy.

Henocratkom monosmanonamunogoii ouucmku SBISETCS MCIOIb30BAaHUE OTHOCHUTEIBHO
JOPOTOr0 MOHOIMAHOIAMUHA.

[Ipouecc pereHepanuy MOHO3TAaHOJAMUHOBOIO pacTBOpa NpPEJHA3HAYEH Il OYUCTKU
MOHOA3TaHOJaMHHAa OT JIBYOKHCH YIJIEpOJa U OCYIIECTBIISIETCS CIEIYIOIIMM 00pa3oM.

Perenepariuss MOHO3TaHOJAMHMHOBOI'O pacTBOpa IPOU3BOAUTCS B OTIOHHOM KOJIOHHE C
BBIHOCHBIM KUISITWIBHUKOM. HachllieHHBIN pacTBOp MOHOSTaHOJAaMUHA U3 abcopOepa MmocTynaeT B
TEIUIOOOMEHHUK, OTKyJa MOJaeTcs Ha JBaaUaTyl0 TapeliKy OTTOHHOW KoJioHHBI. I[Ipoxoxs mo
TpyOKaM TerI000MEHHUKA, HACKIIEHHBIA PACTBOP MOHOATAHOJIAMIHA HATPEBAETCS IO TEMITEPaTyphl
or 80 mo 105 °C UIYIIAM TPOTHBOTOKOM IO MEKTPYOHOMY TMPOCTPAHCTBY TOPSYNUM
pEereHepupoOBaHHBIM PACTBOPOM MOHO3TAHOJAMUHA W Jajie€ Ha JBAJLATYI0 TapesiKy OTTOHHOU
KOJIOHHBI.

JecopOuust yrieKucaoThl U3 HACHIIIEHHOTO PacTBOPa MOHOATAHOJIAMHHA MPOUCXOIUT Ha 20
Tapesikax OTTOHHOM KOJOHHBI 3a CUET TEeIia, MOJyYeHHOTO MPH MOAOrPEBE B TEIJIOOOMEHHUKE U 32
CUeT Temjla NapOYIJEKUCIOTHOM cMecH, UAyIled CHU3Y BBEpX U3 Kyba KOJIOHHBI [5].
MOHO3TaHOJAMHHOBBIN PACTBOP C IIIYXOW TapelIKH OTTOHHOM KOJIOHHBI MOCTYMAET B KUISATHIbHUK.
Temmepatypa kyba OTroHHOW KOJOHHBI OT 115 mo 125 °C. C uenbto rIyOOKON pereHepamnuu
MOHOA3TaHOJIAMHUHOBOI'O PacTBOpA Ha JIMHUHM MEXAy KyOOBOH 4acThi0 OTTOHHOW KOJIOHHBI M BXOJIOM
pacTBopa B KUTISTHIBHHUK YCTAHOBJICHA JINMUTHAS maiida ¢ ManbiM oTBepcTreM [3]. OkoHuaTenbHas
necopOLus YIJIEKUCIOTHl M3 pacTBOpa MOHOSTAaHOJAMUHA MPOUCXOAUT TMPU €ro KUIEHHH B
BBIHOCHOM KHUMSATUIbHHUKE. Pacxon mapa B Hem He Oomee 5000 M/, ITaporasoBast cmecp U3
KUITSITUJIbHUKA MTOCTYMAeT B KyO KOJIOHHBI. Y pOBEHb B KyOe 0oTToHHOM K0sI0HHBI 0T 30 110 60 %.

PerenepupoBaHHBIi  pacTBOP  MOHOJTAaHOJIAMMHA W3  OTTOHHOM  KOJIOHHBI  4epe3
TEMIOOOMEHHHUK, TIe PacTBOp oxiaxaaercs 10 65 °C, MocTymaeT B eMKOCTh pPereHepHpOBAHHOIO
pacTBOopa MOHO3TaHOJIAaMUHA. YPOBEHb PEr€HEPUPOBAHHOTO MOHO3TaHOJIAMHHOBOIO pacTBOpa B
emkoctH oT 20 1o 80%.

W3 oTroHHO KOJIOHHBI MApPOYIJIEKUCIOTHAs CMECh C Temmeparypoi ot 95 go 110 °c
MOCTYIAeT B XOJOAWIBHUK, TJIe OXJIAXAaeTcsl 00OPOTHOM BOJOM 0 TeMriepaTyphl He O6omee 40 0C,
P 3TOM OOJbIIAsi YacTh BOJSHBIX MApoB KOHACHcHUpyeTcs. Jlanee cMech KOHAECHCATa U JIBYOKUCH
yriepoaa MOCTymaeT B COOPHUK (pJIerMbl, I/ie MPOUCXOAUT pa3esieHue KOHJEHcaTa W JBYOKUCH
yriaepoxaa. JlaBneHue B cucTeMe pereHepanuu nojaepxkuBaercs He Oonee 0,15 MIla (1,5 Kre/em?)
[4]. YacTe aAByOKHCH yriiepoAa HAMpaBisieTCs B YIJIEKUCIOTHYIO KOMIIPECCOPHYIO, OCTalbHOE
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KOJINYECTBO cOpachIBaeTcs uepe3 AbIMOBYIO TpyOy B atMocdepy. Konnencar uz coopauka ¢ermsl B
3aBUCUMOCTH OT YPOBHS, KOTOPBIA peructpupyercs u perynupyercs oT 20 no 80 %, cnuBaercs B
€MKOCTb.

Jl1s mepBOHAYAIBHOTO 3aIlOJIHEHUS CUCTEMbl M NIl BO3MEIICHHUS MOTEpPh CBEXHM pacTBOp
MOHOJTaHOJIAMMHA M3 €MKOCTH TOJAeTCs B CHUCTEMY 4epe3 MEeperoHHblii kyd, B koropoMm MDA
HarpeBaeTcsl Mpu NomoIinu napa Ao temmneparypsl ot 80 go 105 C. Jlnst ounctkr MDA ot cmol B
cucteMmy u3 eMKkocTH nobasnsercs menodb NaOH (puc. 1).

Pucynok 1 — TexHonoruueckas cxema npotecca

[TokazaTensimu 3¢ (HEKTUBHOCTH TIpoIIecca SBIISIOTCS:

a) coctaB auctwuiata (MDA);

0) MPOU3BOIUTENBHOCTH KOJIOHHBI;

B) MaTepUalbHbIC U SHEPreTHUECKUE 3aTpaThl Ha Iporecc pektudukamm MOA [1].

Henocpencreenno perynupoBath OIID He mpeacraBisieTcsi BO3MOXKHBIM, TaK KaK CpeICcTBa
OMpeJIeJIeHUs] COCTaBa AUCTHILIATA Yalle BCETO HE OTIMYAIOTCS BBICOKOW TOYHOCTHIO MU3MEPEHUS U
Takas CHCTEMa pEryJUpOBaHMs He HaJleXKHa, I03TOMY HEOOXOAMMO YCTPaHUTh BHEIIHHE
BO3MYIICHUS 10 00BEKTa U CTAOMIM3UPOBATH PEKUMHBIE MTAPAMETPHI B MPOLIECCE, KOTOPBIC CHIIbHEE
Bcero BiustoT Ha OI1D.

KonuenTpauust nucTUiIsiTa 33aBUCUT, B OCHOBHOM, OT HayaJlbHBIX NapameTpoB MDA:

- KOHIICHTPALNH;

- pacxona;

- TeMneparypsl [2].

Tak kak cpeicTBa aBTOMAaTH3alLMMU JJIsI PETYJIMPOBAHUS KOHILIEHTPALMU HE B COCTOSIHUHU
OLICHUTh TOYHYIO KOHLIEHTpauuio MDA, TO B CBSI3U C ITUM JIOIYCKAETCs BO3MYIIEHHUE 110 COCTaBY B
OOBEKT.

CpencTa aBTOMAaTH3alMM JJIA PETYJWPOBAHUSA KOHUEHTPALMM HE B COCTOSHUM OLICHUTh
TOYHYIO KOHIIEHTpanuio MDA, B CBsI3U C 3TUM BO3MYIICHHE IO COCTABY JIOMYCKAETCS B OOBEKT U
YYHUTBIBAETCS IPU aBTOMATHU3ALMH ITPOLIECCA.

CpencTBa aBTOMaTU3ALMK JUIsl PETYIUPOBAHUS PAcXojia MPUCYTCTBYIOT, B Ka4eCTBE KaHaja
BHECCHHUS PETYJIHUPYIONIETO BO3ICHCTBUS MOTYT BBIOMpAThCS KianaHa Ha nmojgadax MDA:

- c abcopbepa;

- ¢ Bo3MelleHus norepp MOA.

B xone MOHO3TaHOJIaMUHOBOM OYMCTKHU BaXXE€H Ipolecc pereHepauuu MDA, Tak Kak OT HEro
3aBUCHUT Ka4ECTBO OYMILAEMOTO0 I'a3a, a TAKKE PACXObI B LIEJIOM IPH pEaTN3alnN TPOEKTA.

Jocturnu uenu MOBBIIIEHUST KadecTBa OYUCTKM MDA o0oT JBYOKHMCH BOAOpOAA IpHU
pereHepanuy U CMOJI IPU BOCIIOJIHEHUH 3aTpPaT, a TAKKe COOIIOIN HOPMBI IO TEXHUKHU 0€30MacHOCTH
U 3alIUTe OKPYXKAIOIIeH Cpeibl.
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MOAEJHUPOBAHHUE TEXHOJOI'MYECKOI'O ITPOLHECCA BYJIKAHU3ALIUHU
ITHEBMOBAJIJIOHOB

Bypesnos M.A., crynent, BAY-426, BIIU (¢punmman) BonrI'TY
Epemuna E.JI., cT. npenogaBatens, kadhenpa BAD, BITU (bunuan) Bonrl TY

Bynkanuzanus  MHOTORJIEMEHTHBIX — U3JENMA  CIOXKHOM  KOHUTYpalUd, HampuMmep
MMHEBMOOAJUIOHOB, MPEACTaBIseT COOOHM CIOKHEHIHMI BapuaHT TeIuioBoro mporecca [1]. Pacuér
TEMIIEPATyPHBIX MOJEeH B BYJIKAaHU3UPYEMOM H3ENINHU, TeIUIO(U3NUECKHUE XapaKTepUCTUKH, KOTOphIE
3aBHCSIT OT TEMIIEPATYphI, SABJSIETCS OJHOW M3 HambOosee BaXKHBIX 3a7ad Teropu3uku. PemnieHue
TOW 3aJaydl MO3BOJSIET MOJEIUMPOBATh MMPOLECChl  BYJIKAHU3ALUMW U3JEIUA €  LENblo
HEpa3pylIAIIET0 KOHTPOJS MX KauyecTBa, pPacCUMTHIBATH MPOAOKUTEIBHOCTh IPOLIECCOB B
IIMPOKOM JIMana3oHe TEMIEepaTyp U ONTUMYMOB BYJIKAaHHM3alMd C YYETOM TEIUIO(U3HUECKUX
CBOWCTB M TEOMETPHUECKUX MapaMeTPOB 0OBEKTOB [2].

OO0BEKTOM  aBTOMAaTUYECKOTO  PEryJUpOBaHUs  BbBIOMpaeTcs  kamepa  ¢opmaropa
BYJIKaHHU3aTOpA, MPU MOMOILK KOTOPOM MPOUCXOIUT HATPEB 3arOTOBKU M MPECCOBAHHE MOKPBILIKH.
Kamepa Bynkanuzanuu BblOpaHa B KauecTBE OCHOBHOIO OOBEKTa YIpaBJICHHS, TaKk Kak OT
TEMIIEPATyphl HA 3TOM OOBEKTE 3aBHCHT KaueCTBO IMOJy4aeMOTro Mpoaykra. TemmepaTypa B Kamepe
3aBUCUT OT KOJMYECTBa IMOJABAEMOro mapa. YBEIMYECHHE MOJayu Iapa B KaMepy YBEIUYHBAET
TeMIeparypy B KaMmepe ¢opMaTopa-ByJIKaHHU3aTOpa [0 3aJaHHON U MOJjAepXHuBaeTr e€ B
YCTaHOBJICHHOM 3HAYEHUHU.

st obecrieueHrst yCTOMYMBOCTH CUCTEMBI 1T03a00THIIHCH O TpeOyeMOM KauecTBe Mpoliecca
yIOpaBJieHUs, B MOHSATUE KOTOPOTO BXOMST, B YACTHOCTH, TOUHOCTb CHCTEMBbI B YCTAaHOBHUBIIEMCS
COCTOSIHMM M Ka4eCTBO MEPEXOJHOT0 MpoIecca, UCXO0I U3 HEKOTOPHIX OLEHOYHBIX XapaKTEPUCTHUK
KauecTBa, TAKUX KaK UIMTEIHLHOCTh MIEPEXOTHOTO Mpoliecca (ObICTPOACHCTBIE CUCTEMBI), BEIMYMHA
nepeperyinupoBaHus, CTENEHb 3aTyXaHUs, JTUTEIbHOCTh MIEPEXOIHOTO IMpoliecca, Koiae0aTeabHOCTb.

[lepenarounas pyHKIUS O BEIOPaHHOMY IIPOLIECCY UMEET BHI:
W) = e
110 - ps+ 21p - +1

OcHoBHBIE NOKa3aTenu KadecTBa yrnpasieHMs cuctemsl ¢ [IM/I-perynstopom:
— mnepeperyaupoBanue ¢ = 0%;
— CTeNeHb 3aTyxaHus y = 1;
— Bpems perynuposanus T, = 92 cek;
— konebarenbHOCTH N = 0.
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Pucynok 1 — Cxema ympaBieHHs TEMIIEPATYPOIl B KaMepe BYJIKaHU3aLUU

ITonyuyeHHBIE OCHOBHBIE IIOKa3aTenau Kadectsa ynpasieHus I[IM/[-perynstopom sBIIArOTCS
npuemieMbiMu. Vcxoast M3 IOJydeHHBIX JaHHBIX, Oblla paccuMTaHa IepeAarouHas (yHKIMS
00BEKTa YIpaBIEHUs, COTJIACHO KOTOPOM OOBEKT MMeeT 2—i MOpsAIOK M 00JIaZaeT BpEeMEHEM
3anasaeiBaHusl paBHbIM 0,5 cexyHn. ChopMHpOBaHBI M pEIIEHbl OCHOBHBIE 3a/laud ONTUMHU3ALUU
CHCTEMBl YIpABJICHUS, COCTAaBJIEHA MaTeMaTHuYecKas Mojelb oObekTa ympasieHus. [IpomsBeneH
aHaJIM3 KadecTBa yrpasieHuss o0bekToM. [IponsBenen pacuer HacTpoeuHbix kodddunmenton 11—
perynaropa, IpoBeIECHO MOIEIUPOBAHUE MPOLIECCA YIIPABICHUS.

[Tomygennass CAP oOecrneunBaeT KayeCTBEHHOE pETYJHpPOBAHWE U  TOAJEPKaHUE
TeMmeparypsl B  KaMmepe ¢opmaropa-ByJKaHU3aTOpa Ha  3HAYCHHUSAX,  YCTAHOBJICHHBIX
TEXHOJIOTUYECKUM PErJIAMEHTOM.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:

1. Jlykomckas A.M., Mwunaes H.T., Kenmepma JI.M., MwuikoBa E.M. OreHka cTeneHu
ByJKaHu3auu pe3ud B uznenusx. M.: HHUUT-Ouedprexum, 1972. 43c.

2. HdenuncoB A.IL., I'pomos IO. 1O., TTokopnsiit FO.B. UccnenoBanue nponecca ByJIKaHU3ALNU
npu MecTHOM pemonTe muH. // BI'Y, MI'Y. Boponex. MHpOpMalinOHHbIE TEXHOJIOTUUA U CUCTEMBI.
1999. C.97.

ABTOMATHU3AIMA TEXHOJTOT'MYECKOI'O ITPOLHECCA ITOAI'OTOBKHA
I'PEIOHIETO ITAPA B KOTJIOATPEI'ATE TI'M-34

beikoB N.1., ctynent, BAY-426, BIIU (dbunuan) Boar TY
Anexun A.I'., K.T.H., noueHT kadeapst BAD, BIIU (punuan) BoarI' TY

KotenpHast ycraHOBKa MpPEACTaBISET COOOW KOMIUIEKC YCTPOMCTB, pa3MEIICHHBIX B
CIELUANbHBIX MMOMEUICHUAX M CIyXalluX s MpeoOpa3oBaHUs XUMHUYECKOM 3HEPruu TOIUIMBA B
TEIUIOBYIO DHEPIHIO IIapa WM ropsiyeit Boasl [2].

KoTenbHble yCTAaHOBKM B 3aBUCUMOCTM OT THUINA [OTPEOMTENs pa3leNdioTcs Ha
SHEpPreTUYeCcKre, MPOU3BOJACTBEHHO-OTOMMUTENbHbIE U OTOMHUTENbHbIE. [0 BUIy BbIpabaThIBAEMOTO
TETUTIOHOCHUTEIISI OHU JIETISAITCSA Ha MapoBble (11 BEIPAOOTKH Tapa) U BOJAOTPEHHBIC (TSI BEIPAOOTKH
ropsiueit Boasl) [3].

TexHuueckoe coOCTOSIHME NCTOYHUKOB TEIJIOCHA0KEHMS], TEIIOBBIX CETeH U APYruX 0OBEKTOB
KOMMYHAJIbHOM TETIJIOSHEPTeTUKN Ha CETOJHSIIHUI JIeHb HE OTBEYAET COBPEMEHHBIM TPEOOBAHUSIM.
HeobxonnMa TexHMUYECKas PEKOHCTPYKLUS BCEH CHCTEMBbl TEINIOCHAOKEHHSI U BHEIPEHHE HOBOTO
9HEProdPPEeKTUBHOTO U FIKOJIOTHUYECKU YUCTOTO TEIJIOIHEPIeTUIECKOTO 000PY10BaHHUS.
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[IpoMBILITIEHHBIM 1 KOMMYHAQJIBHBIM TEIJIOArpEraTaM MpUCYIIH CIEAYIONIUE HEAOCTATKU:

— OombIrast 4aCTh MPOMBITINIEHHBIX M OBITOBBIX KOTJIOB MOPAJIBHO M (PU3UYECKHU YCTapEIH;

—  MHOTHE KOTJIBI YK€ HE BBIITYCKAIOTCS MPOMBIIIIEHHOCTbIO;

— BOJHO-XMMHYECKOE  OOOpYyIOBaHHE  OTONUTENBHBIX  KOTEIbHBIX  HAXOAWUTCA B
3aIyII€HHOM COCTOSIHUH;

— Oomnpmias yacTh KOTJIOB HE CHaO)KeHa CHCTEeMaMd aBTOMAaTHKH O€30MacHOCTH W
pEryJIupOBaHUs;

—  KOJMYECTBO KaMUTAJIbHBIX U TEKYIIMX PEMOHTOB MPEBBIIIAET JOMYCTUMbIE HOPMBI.

[lepcrieKTUBHBIM HaIpaBJICHUEM B TEXHUUYECKOM MEPEOCHAIICHUHU TEIJIOArPEraToB SIBISIETCS
MOJIEpHU3alMsl U PEKOHCTPYKLHS CYIIECTBYIOUIMX BOJOIPEHHBIX KOTJIOB C YCTaHOBKOM
COBPEMEHHBIX T'a30TOPEIOYHBIX YCTPOHCTB obecneunBaronmx 6onee 3PPeKTUBHOE U SKOHOMUYHOE
C)KMTaHUE TOIUIMBA C HAHMMEHbBIIMM KOJIMYECTBOM BpEAHBIX BBHIOPOCOB B aTMoc(epy; yCTaHOBKa
YTWIM3aTOPOB  TEIUIOTHl  YXOJSIUIMX Ta30B; 3aMEHAa CYHIECTBYIOLIUX CHUCTEM aBTOMATUKHU
0€30MaCHOCTH M PEryJIUPOBAHUS; YBEIUUYCHHIE MTOBEPXHOCTH HarpeBa KoTJoB [4].

DKOHOMHS TOIUIMBHO-?HEPIeTUYECKUX PECYpPCOB — CPAaBHUTEIBHOE B COIOCTaBICHUU C
0a30BbIM, ATAJIOHHBIM 3HAUYE€HUEM COKpaileHue norpedienus TOP Ha mpou3BOACTBO MPOAYKIIUH,
BBHITIOJTHEHUS paOOT U OKa3aHUs YCIYT YCTAHOBJICHHOTO KadecTBa 03 HApyIIEHUS YKOJIOTUYECKUX U
JIPYTUX OTPAHUYCHUN B COOTBETCTBUHU C TpeOoBaHUAMHU obmiecTBa [1].

OCHOBHBIMU ~ HAIPABJIICHUSMU  TOBBIMICHUS  JHEPro-3(h(HEKTUBHOCTH  TEIUIOATPETaToOB
SIBIISIIOTCSL:

- BBIBO/JI U3 HKCILIyaTallil KOTEJIbHBIX, BHIPAOOTABIINUX CBOM pecypc;

- MPUMEHEHHUE BO300HOBIISIEMBIX UCTOYHUKOB HU3KOTOTEHIIUAIBHOTO Teria (TETIOBBIX
HacoCOB);

- MOJIepHHM3alusl  JACMCTBYIOUIMX  KOTEIbHBIX M  CTPOUTEIBCTBO  HOBBIX €
UCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTMH U 00opyaoBaHHA € KOI(DPUIMEHTOM MOJIE3HOTO
nerictBust He MeHee 92%:;

- CTPOUTENHCTBO HOBBIX M 3aMEHa JEHCTBYIOLIUX TEIJIOBBIX CETEW C MCIOJIb30BAHHUEM
COBPEMEHHBIX TEXHOJIOTHI;

- 3aMEHa CTapBhIX OTOMHTEIBHBIX KOTJIOB B JKWJIBIX W OOIIECTBEHHBIX 3/IaHUAX C
WHIMBUAYAIBHBIMU CHCTEMaMU OTOIUIEHUS Ha 3HeprosddexruHbie KOk ¢ KIIJ] He menee 95%;

- BHEJPEHHUE M CTPOUTENHLCTBO JCIEHTPATM30BAHHBIX HCTOYHHKOB TEIUIOCHAOKEHUS

[5].
CIMCOK MCTIOJB30BAaHHBIX HCTOYHUKOB:

1  banaryes, b.T. BHyTpeHHUE CaHUTApHO-TEXHUYECKHUE CUCTeMbl W KoTenbHble / B.T.
banaryes. - M.: Anbda-tipecc, 2012. - 541 c.

2  bproxanos, O.H. TI'asupunupoBanusie korenbHbie arperatsl / O.H. bproxanos. - M.:
NH®PA-M, 2018. - 923 c.

3 Kuxap, I'. . KorenbHble yCcTaHOBKHM TEIUIOBBIX AnekTtpoctannuil / .M. XKuxap. - M.:
Briaiinas mkodia, 2015. - 767 c.

4  Kucenes, H.A. Korensusie ycranosku / H.A. Kucenes. - M.: EE Menua, 1979. - 540 c.

5. beikoB N.HU., Anéxun A.I'. ABTomMaTu3alMsi TEXHOJIOTUYECKOIO Mpollecca MOATOTOBKU
rperomero mapa B komioarperate TI'M-34 // Marepuansl IlepBoii MeXIyHApOOHONW HAy4HO-
npaktuyeckoit kopepenunun/ DOI-11530-57698/20

PA3PABOTKA ABTOMATHU3WPOBAHHOI CUCTEMBI YIIPABJIEHUS
TEXHOJIOTHYECKHUM POLEECCOM BOJONOATOTOBKH
UPKYJIAPYIOIIEN BOJBI
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INanmukun B.A., crynent, rpynna BAY-426, BIIU (¢unuan) Boarl TY
CutaeB A.A., K.T.H., AoueHT, kapeapa BAD, BIIU (umman) BonrI'TY

JlanHas pabora TmocBsAmieHa pa3pabOTKE CHUCTEMBl ABTOMAaTHYECKOTO  YIPaBICHHS
TEXHOJIOTMYECKUM IIPOLIECCOM BOAOMOATOTOBKY LUPKYJIUPYIOLIEH BOIBL.

B Hacrosimee BpemMst BOJIONIOITOTOBUTEIBHBIE TIPOIIECCH Ha MTPOM3BOJICTBE SBISIOTCS BaKHBIM
aTanoM. B cBs3M ¢ 3TUM BOAOIIOATOTOBUTCIIBHBIC MPOLCCCHI MOCTOAHHO PAa3BUBAKOTCA, TAK KaK OT
Ka4ecTBa NOATOTOBICHHOW BOJIbI 3aBUCUT KOHEYHBIH MPOTYKT.

B Texymieii pabote ocoboe BHUMaHHE OyIET YAEJICHO MPOLECCY BOAONOATOTOBKH, & HMEHHO
BOJIOTIOJITOTOBKH IIMPKYJIMPYIOIIEH BOJBI, TaK KaK YK€ Ha 3TOM 3Tare MPOHM3BOJCTBA OXJIAXKICHUS
TpyO HANPSAMYIO 3aBHCUT OT Ka4eCTBa BOJOMOTOTOBICHHOM BOIBI.

B kaudecTBe 11emmm B paboTe OBLIO BEIOPAHO:

. NOBBIIIEHHE Y(PPEKTUBHOCTH CHUCTEMBI YIPABJICHUS TEXHOJOTMYECKUM IPOLECCOM
BOJOIOArOTOBKY LIUPKYJIHUPYIOLIEH BOABL.

JInst TOCTHIKEHNS TIOCTABICHHBIX IIeJIed He0OX0ANMO PEIIUTh CIEAYIOIINE 3aaun:

. NOMCK W aHalu3 HAy4YHO-TEXHUYECKOW JMTepaTypbl Ha TEMY aBTOMaTH3allUU
TEXHOJIOTUYECKOI0 IIPOLIECCa BOJONOATOTOBKY [IMPKYJIUPYIOIIEN BOMBI;

. pa3paboTka MaTeMaTH4eCKOH MOJAEIM ACHHXPOHHOIO JIBUTATENs C YaCTOTHBIM
npeoOpazoBaresneM;

. npoexktupoBanue ACYTII BogonoaAroToBKM HUPKYIUPYIOLIEH BOJBL.

[IpumenuTs pe3yibTaThl IMPOBENEHHBIX HCCIENOBAaHUN MOXKHO Ha MPEANPUATUSAX II0
IIPOU3BOJACTBY TpyO, Hampumep, B CHUCTEME AaBTOMATUYECKOIO YIPABIECHUS IPOU3BOACTBOM
BOJIOTIOATOTOBKHU IIUPKYIUPYIOIIEH BOJBI IS OXJIAXKICHUS TPYO.

B TexHOmMOrm4eckoM mporecce BOJONOATOTOBKH LUPKYIUPYIOLIEH BOIBI BOJA MPOXOIUT
HECKOJIBKO 3TaroB OyMCTKH. OcaxeHHue IIaka B MEPBUYHBIX COOPHBIX €MKOCTSAX C JdalbHEHIITUM
IIPOTAJIKMBAHUEM €T0 B MEIIAJIKY M BBIBOJAOM U3 IPOM3BOJACTBA, OUYMUICHHUS OT MACJICHOW IUIEHKU C
MIOMOIIBIO CTICIUATIBHBIX TEPErOpOIOK U CaMOW OYMCTKU BOJBI C MOMOIIBIO KBapLEBOro (QHIBTPA.
ITocne mpoxokAeHHs OYMCTKU BOAA C KBapLEBOro (WIbTpa IMOAAETCS Ha TPaJUpHIO, TA€ OHa
IIPOXOJUT OXJIAXKACHUE IyTEM PACCEUBAHUS.

Bech nporniecc npotekaer crneayromuM odpazoM. [Iporecc oOpaboTku HaumHAETCs co coopa
€€ B €MKOCTH CTaTMYECKOIO OCAXKICHMS, IJ€ IUIAK M BOJA C MAacCJICHOW IJIEHKON OTIENAIOTCS U
HAIIPABJIAIOTCS HA OYUCTKY.

Ob6pabaTbiBaeMast MaciaeHas BOja IMOAAETCs Ha MEPErOPOJKY EMKOCTH KaHajla U IMepeTeKaeT K
IIPOTUBOIIOJIOKHOM CTOPOHE, OTKY/1a IIEPETEKAET U MOCTYIAET Ha CIEAYIOLIYIO OIIEPALHIO.

MenieHHBI OTOK BOJBI B €MKOCTU IO3BOJISIET IIPOBOAMTH OYMCTKY B3BEIIEHHBIX YacTHIL
(TSIKENBIX), KOTOPBIE OCAXAAIOTCS HAa JTHE €MKOCTH, a Macjia U CMa3Kh (JIETKHE) BCIUIBIBAIOT Ha
MOBEPXHOCTh. Maciia Ha IMOBEPXHOCTH M TBEpAbIE YaCTHIBI HA JHE COOHMpAIOTCS CKperepamu,
COCIUHEHHBIMA CO CKPENEPHBIM MOCTOM, pPAa3MEIICHHBIM Ha Kpae eMKocTH. [Ipu momomiu
BO3BPATHO-NIOCTYNATEIbHOTO [JBMKEHHMSI OH IIPOTAJIKMBAET U COXPAHSAET TBEPAbIE YAaCTHIIBI,
OCaXXICHHBIC HA THE, Y OJJTHOW CTOPOHBI EMKOCTH, a Macila Ha IIOBEPXHOCTH Y IPYTrOU CTOPOHBI.

Ocanok, NpoTaIKUBAEMbIl JOHHBIM CKPENEpPOM, XpaHHUTCA B Touke. /[HO eMmkocTH B 3TOM
TOYKE MMEET HAKJIOH, IO3BOJIIOIINN XPAHUTE OCAJOK B OJHOM TOouke Ha JHe. Ocanok ynansercsa u3
3TOM TOYKH MPHU TOMOIIH MOA3EMHOT0 TPyOOIPOBOAa, KOTOPHIH CBSI3aH ¢ OTCTOMHUKOM yjaneHus. B
OTCTOMHMKE YCTAHOBJICHO IBa HACOCa, KOTOPBIE OTCACBIBAIOT TBEPABIC YaCTULBl M3 E€MKOCTH H
MOJAIOT UX MPH ITOMOIIX TPyOOIpOBOIa B OTCTONHUK.

Macina 1 cMa3Ky, IpOTAJIKUBAEMbIE IIOBEPXHOCTHBIM CKPETIEPHBIM BaJIOM, HAKaIlJIMBAIOTCS B
Touke cOopa. Ha moBepxXxHOCTH BOABI, TaM, IJIe€ HAKAIUTMBAIOTCS Maclia M CMa3KH, YCTaHOBJIEHA
pasfenuTenbHas Meperopoaka, 3TO NPEJOTBpAaIlaeT YAAJICHHWE Macel M CMa30K M3 OTCTOMHUKA
BMecCTe ¢ BOJOH. Macna, coOpaHHbIe Ha pa3JenuTeNbHON Meperopoike, yIaJsIoTCs C MOBEPXHOCTH
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NEPEIMBOM B OTBOJHOM TpyOONpPOBOA, KOTOPBIM IepecekaeTcs ¢ €eMKOCThI0 cOopa, M MOAAI0TCS B
oTcTOMHMK Macen. [Ipu moMoIu HacocOB Macia U CMa3KH MOJAIOTCS Ha YTHIIN3ALIMIO.

W3 cOopHOIl eMKOCTH BOJa MOJHUMAETCS M MPOTAJIKUBAETCS MPH IOMOIIM HACOCOB Yepes
NeBSATh KBAapLEBbIX (UIBTPOB, padOTaOIIUX MapajlIeibHO M HE3aBUCUMO Apyr oT napyra. Cioit
KBapLEBOI0 IECKa PAa3IMYHOrO I'PaHyJOMETPUYECKOTO pa3Mepa, yepe3 KOTOPbI MPOTaIKUBAETCS
BOJA, 3a/ep)KMBAET XJOMbs IUIaMa, OcCTaBiluecs mociie (a3pl ocaxkaeHus. Bbixoasl neBsATH
KBapIEeBbIX QMIBTPOB (OT(HUIBTPOBAHHAS BOJA) MOJKIIOYAIOTCS K JIBYM HE3aBUCHUMBIM, CTAJIbHBIM
TpyOOIpoBOaM U BOJa ¢ HUX MoAaéTcs Ha 4 TpaJupHU.

Jlng cucreMbl aBTOMAaTHYECKOTO YIPABJICHUS BAXKHBIMHM TaKXKe SBISIFOTCS CIELYIOIINE
napaMmeTphl.

1) Perynupyemeie mapaMeTpsi:

. rmoJjiava BOJbI HacocaMu 13 00pabaThiBaeMOi EMKOCTH;
. nojiaya BOJbl B eMKOCTh TOTOBOM MPOAYKIINH;

. noJjiaya BOJIbl B IINIAKO-TIPUEMHUK.

2) KonTponupyembie napaMeTpsl:

. JaBJICHUE BOJBI B TPYOOIIPOBO/IE;

. JABJICHHUE B KBapIIEBOM (UIBTPE;

. pacxoj BOJbI HA KOCBEHHOE OXJIAXK ICHUE;

. YpOBEHb BOJIbI B KBApIIEBOM (PUIIBTPE;

. YpPOBEHB BOJIbI B MOMUTHIBAIOLIEH €MKOCTH;

. YpOBEHb BOJIbI B EMKOCTH LILIaKOCO0pa;

. YPOBEHB BOJIbI B MEIIAJIKE;

. YpPOBEHb BOJIbI B EMKOCTH MEPBUYHOTO cOOpa BOABI C Mpoliecca.

Takxke He HYKHO 3a0bIBaTh TMPO KOHTYpPHl YIOpPaBIEHUS [  BOJOMOJATOTOBKHU
UUpKyIupytoien Boasl. K TakuM OTHOCSTCS clieytonue.

KouTyp ympaBieHus eMKOCTH MEpBUYHOrO0 cOOpa — IMpH MajloM YPOBHE BOJIbI B €MKOCTH
BKJIFOUAETCSl HACOC JUIS TMOJKA4YK{ MOJAMUTHIBAIONICH BOJBL. JIJis JaHHOTO KOHTypa HeoOxoauma
BBICOKasi TOYHOCTb, MO3TOMY HAacOC, YCTAaHOBJIEHHBIM B TOJNUTHIBAIOIIEH EMKOCTH, M HMEET
peoOpa3oBaTelb YaCTOTHI.

KonTyp ymnpaBieHus] MOANUTHIBAIOIIEH €MKOCTH — MPH MaJOM YPOBHE OYHUILEHHOW BOJbI
OTKpBIBAaET KJIallaH Ha BBIXOJE C KBapleBoro QuibTpa. TakuM o0pa3oM, yXe OUHMIIEHHas BOJA
MOCTYNAET B JaHHYIO €eMKOCTb, OTKY/Ia B MOCJIEIYIOLIEM MTOAAETCS B IEPBUYHYIO COOPHYIO EMKOCTb.

KonTyp ynpaBieHus MemIaJkd — B MEMIAJKy IMOCTYHaeT LUIaK M3 MEpBUYHON COOPHOI
€MKOCTH C BOJIOM M3 Ipolecca BOJOMOJATOTOBKH, I/I€ LUIAK NEpeMENINBaeTcs C (IIOKYISHTOM,
KOTOPBIA TMOAAETCsl OTIAEIBHO C pe3epByapa CHAHHBIM PEareHTOMH, U CJIEeAyeT B E€MKOCTb
1iakocOopa, Ije MPOXOIUT OCa)XJE€HHWE U BBIBOJ M3 mporecca. Bojga ke momaercs HacocoMm B
COOPHYIO EMKOCTh M MPOXOJUT JATBHEHIITYIO OUHCTKY.

Kontyp ynpasienus kBapiueBoro ¢GuibTpa — B KBapLEBbIi (MIBTP MOJaeTCs OUUIIECHHAS OT
[JIaka ¥ Maclia BoJa cO COOPHOM €MKOCTH C MOMOIIBI0 MOIIHOTO JBUTATENs ¢ Mpeodpa3oBareaemM
yacToThl. Ha maHHOM KOHType BakHa Iojaya BOJBI B KBaplLEBbl (QUIBTP B TOM 00beMe, B KaKOM
MOJET ceilyac OYMCTUTh, TaK KaK (UIBTP MOXET ObITh 3arpsi3HEH U JaBJICHHE B HEM IPEBbIIIATH
HOpMy. [lns sToro B kBapueBoM (GUIBTPE YCTAHOBJIEH NaTUMK JaBieHHUS C (QyHKUHMEH OYUCTKU
o0OpaTHBIN ocMoC.

KonTyp ympaBieHus MOAMMUTHIBAIOLIETO pe3epByapa — B pe3epByape YCTAHOBJIEH IaTUUK
ypoBHs. [Ipu Manom ypoBHE momaercs NOANUTHIBAKOIIAsA BoAa. B pesepByap roToBoil BOJbI ITOAAETCA
BOJIa C TIOJIMTUTHIBAIOIIETO PE3EPBYapa U EMKOCTH C PEareHTOM.

Kontyp ympaBneHusi pesepByapa TrOTOBOW BOJbl — C pe3epByapa TOTOBOM BOABI, TJiE
3aKaHYMBAETCSA MPOIECC BOAOMOATOTOBKM IUPKYIMPYIOIIEH BOJABI, BOJa MOJAETCS B MPOLECC
OXJIAXKACHUA pr6 1 B KOCBCHHOC OXJIAXKACHUC MPONU3BOJACTBA.
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OcHoBHBIMU TIpuOOpamMu B pa3pabOTKE aBTOMATH3WPOBAHHON CHUCTEMBI YIIPaBICHUS
TEXHOJIOTUYECKHUM IPOILIECCOM BOJOMOATOTOBKH LIUPKYIUPYIOIIEH BOIBI SIBISIOTCS:

1) nanenbHbIN [TJIK NLcon-CED17,

2) natauk gasienus MIIJ(-07,

3) natyuk Beicokoro gaBiaenus MIT/I-01B/,

4) 3JIEKTPOMarHuTHhIN pacxogomep DMUC-MAT 270,

5) yIbTpa3ByKoBoi naTuuk ypoHa MITY-YP.01.008,

6) 4aCTOTHBIN npeoOpazoBarens [TUB3,

7 ycTpoiicTBa miaBHoro nycka YIIIII.

B nmanHOW paboTe OCHOBHOHW IIEIBIO SIBISUIOCH TMOBBIIICHHE A(G()EKTUBHOCTH CHCTEMBI
yIpaBIeHUS] TEXHOJIOTHYECKUM MPOIIECCOM BOJOTOATOTOBKY IIUPKYIHPYIOICH BOBI, TyTEM 3aMECHBI
obopynoBaHus Ha coBpeMeHHoe. Jlyis pemeHuss 3TOM 3amadu ObUia paspaboTaHa cucTEMa
yIpaBJIEHUS  TMPOLECCOM, MOAOOpaHO  COBPEMEHHOE  pEryjaupyollee, KOHTPOJIUPYIOIee
00Opy/IOBaHUE U HUCIIOJIHUTEIbHBIE MEXaHU3MBI, a TAK)Ke IIUTOBOE 000pyaoBanue. Kontposiep O6bu1
BbIOpaH KOMOMHMPOBAaHHBIN C MaHENbIO oreparopa oredecTBeHHOU (pupmbl RealLab u momoOpansl
MO/ BBOJIa/BBIBOJIA TAHHOU (PUPMBI.

[IpumeHeHrEe COBPEMEHHBIX CPEICTB aBTOMATH3ALUU YBEIHUYUIIO TOYHOCTH OTCIICKUBAHUS
OYUCTKM UIUPKYJIUPYIOUIEH BOJbI, yNpaBieHHE CTalo yaoOHee NyTeM YCTaHOBKH HOBOTO,
kauectBeHHoro mnanenbHoro IIJIK NLScon-cedl7. Takke mo uToraMm MOJEpHU3ALMH CHUCTEMA
OYUCTKM BOJBI cTaja Oojee TOYHOW, Onaromapsi MpeoOpa3oBaTelIsiM YacTOThl B BaXKHBIX JUIS
nporecca KOHTypax.
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PABPABOTKA CUCTEMbBI ABTOMATU3NPOBAHHOI'O
YHHPABJIEHUSA TPOHECCOM U3MEPEHUA DJIEKTPUYECKUX U MEXAHUYECKHUX
XAPAKTEPUCTHUK DJIEKTPOJABUT ATEJIEN

I'opbaueB M.B., ctynent, BAD-1,
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Texymas paboTa TOCBsIIAeTCsl pa3padOTKe aBTOMATU3UPOBAHHOTO YIIPABIEHUS MPOIIECCOM
U3MEPEHUST IJIEKTPUUYECKUX M MEXAHMYECKUX XAPAaKTEPUCTHK 3JeKTponaBurarenei. B mpouecce
paboThl OBLT BHITIOTHEH aHAW3 MPEAOCTABICHHON HAyYHO-TEXHHYECKOH JIMTEepaTypsl, pa3paboTaHa
aBTOMAaTU3MPOBAHHAS CHCTEMA YIIPABIEHUS IIPOLIECCOM.

B nHacrosimiee BpeMsi aCHHXPOHHBIE 3JIEKTPOBUTATENH SBISIOTCS oTpedurensmu 6onee 70%
BCEM OJEKTpO’HEpPruu B cTpaHe. OMNBIT JKCILTyaTallMu 3JIEKTPOJABUTATENEN CBUIACTEIBCTBYET O
0O0JIBIIIOM KOJIMYECTBE OTKA30B, MPOUCXOISIINX 110 IPUYMHE aBAPUIHBIX CUTYyaIlMil. BeIxom U3 cTpos
ANEKTPOABHUraTeNsl BeAET K 3HAUUTEIbHBIM 3KOHOMHUYECKUM TOTepsiM. J[OMOTHUTENBHO K yOBITKaM
NO0ABISIETCSI CHUKEHHE JJIEKTPO- U M0Kapo0e30MacHOCTH, CBA3aHHOE C BO3MOXXHBIMU KOPOTKUMU
3aMbIKaHUSAMHU, BOSHUKAIOIIUMU B OOMOTKE CTaTOpa WM pOTOpa MOBPEKIEHHOTO 3JIEKTPOIBUTATEIs.
Oo6napyxenue aepekToB B paboTaromeM 3JICKTPOJBUTATEIC HAa PAHHEH CTaIuu WX DPa3BUTHS HE
TOJIBKO MIPEAYIPEAUT BHE3AMHYIO OCTAHOBKY IPOU3BOJCTBA B PE3YNIbTATE aBAPUH, HO U 3HAYUTEIBHO
CHU3UT PacXOJIbl HA PEMOHT JIEKTPOBUTATENS M YBEIHUUT CPOK €ro CIIykObI [1].

Acunxponnsie sinektpoauratenu AWP (panee Beimyckanmuch asurarenu 4A, 4AM) c
KOpPOTKO3aMKHYTBIM pOTOpOM. biarogaps mnpocToTe KOHCTPYKLIHMH, OTCYTCTBHUIO TTOJBUKHBIX
KOHTAKTOB, = PEMOHTOIIPUTOJHOCTH,  HEBBICOKOM  II€HE IO CpPaBHEHHIO C  JIPyTUMH
ANEKTPUYECKUMU  JBUTATENIIMH, OHHM IPUMEHSAIOTCS MPAKTUYECKH BO  BCEX  OTPaCisiX
MIPOMBILUIEHHOCTH W CEJIbCKOTO  XO3siicTBAa. Takke OHM  MCHOJB3YHOTCA I IPUBOJAA
BEHTWJISIIIMOHHOTO O0OPYJIOBAaHMSI, HACOCOB, KOMIIPECCOPHBIX YCTAHOBOK, CTAHKOB, CKaJaTOPOB U
MHOTHX JPYTrUX TEXHUYECKUX YCTPOUCTB [3].

Hnst MOJTy4eHUs uHpopmanud 0 (GYHKIIMOHUPOBAHHUH MEXaHUYECKON 4acTH
ANEKTPOABHUraTeNsl MNpUMEHEH (a3oxpoHoMeTpuueckuii Merona. Ilpu UCHOIB30BaHUU JTaHHOTO
MeTona uHpopMalus 00 0OBEKTEe CONEPKUTCS B BapUAIUAX MPOJIOJDKUTEIILHOCTH BpPEMEHHBIX
MHTEPBAJIOB, COOTBETCTBYIOIIMX MPOXOXKACHUAM HHTEpBaioB (kBaHTOB) (as3el. Bcenencrsue
MOTPEIIHOCTH COOPKH  JJIEKTPOABUTATENs, HEMOCTOSHCTBA CHJI, BO3JCHCTBYIOIIUX Ha Baj
AJEKTPOJBUIATENS U JIp., B BapHalUsAX MPOAOCKUTEIBHOCTH BPEMEHHBIX MHTEPBAJIOB COAECPIKUTCA
nH(popMaILlUg O TEXHUYECKOM COCTOSIHMM 3JIEKTPOABUTATENsSl, KOTOpas MOXET ObITh MCHOJIb30BaHA
JUTS. BBISIBIICHUS Te(DEKTOB KaK MEXaHWYECKOW, TaK M DJIEKTPUYECKOW YacTH JJIEKTpojBUTaTeNs. B
JaHHOW paboTe BBIMOJIHAETCS HM3MEPEHHE HHTEPBAJIOB BPEMEHH, COOTBETCTBYIOUIMX IOBOPOTY
XOJIOBOM 4acTu 3nekTpojBurarens (Bama). I[Ipy HMCHONB30BaHMM TEXHUYECKHX CPEJICTB
(ha30XpOHOMETPUUECKOTO MeToJla peau3yeTcsi 0Oojee BBICOKUNM METPOJOTHYECKHM  ypOBEHb
MH(POPMAIIMOHHO-U3MEPHUTEIBHON CUCTEMBI (OTHOCHTEIbHAs morpemHocts He Ooinee 10 -4 % ot
HOMHHAaIA) [2].

Pucynok 1 — ®yHKMoHalIbHAs CXEMa Mpoliecca

JlaTyuK yriaoBbIX NEpeMEIICHU (IHKOJEp) YCTaHABIMBACTCS HAa Bally JICKTPOIBUTATENS C
MIOMOIIBIO CIIPOEKTUPOBAHHON OCHACTKU. VI3MepHUTENbHBIA UMITYJIBC OT AaT4hKa nepenaaérces B 610k
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M3MEPEHHUS] MHTEPBAJIOB BPEMEHUM M KOJAMPOBAaHUS JUIsl JajbHedmed nepenaun B DOBM. Jlns
M3MEpPEHUs] CUJIbl TOKA M HAMpPSDKEHUS K «KJIEMMHOM KOpOOKe» 3JIEKTPOJIBUraTelis MOIKII0YAIOTCs
nBa mynbTuMeTpa peructpupyrommx ¢upmbl FLUKE, curnansr ot koTopbeix nepenatorcs B8 9BM, B
KOTOPOM BBITIOJHIETCS MaTeMaTH4ecKas 00paboTKa M3MEPHUTEIIbHON HH(OpMaIuy.
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INPUMEHEHME IIVIK FASTWEL JJIA ABTOMATU3AIUN HECTEXUMHNYECKHUX
IMPOU3BOJACTB

I'yn3e A.A., ctynent, BAD3-230, BIIU (punuan) BoarI' TY
CuaeB A.A., K.T.H., goueHt kadeapsl BAD, BITU (dumman) BonrI'TY

C xaxnapIM AHEM MHUp Bce Oousblie W OOINbIIE HYXAA€TCS B MPHUPOIHBIX pecypcax s
pellIeHrs CBOMX MOTpeOHOCTEH, TJIaBHBIM U3 KOTOPHIX sBisierca HedTh. JlaHHas paboTa mokaxker
WCIIOJTHEHUE CTOSIKA HaJIMBa B JKEJIE3HOJOPOXKHBIE BaroOHbl JJI TPAHCIOPTUPOBKU KUJKHX
He(TENpOAYKTOB, a TaKXKe OTBETHT Ha BOMNPOC: KaK HCIOJHUTH 3Ty HJCI0 HAa OTEYECTBEHHOM
000pyIOBaHUM.

VYKe MHOTO JIeT POCCUHUCKHUM PHIHOK 0OraT OTE€YeCTBEHHBIMH KOMITAaHUSMU 1O MPOU3BOACTBY
KOHTPOJIIEPOB, OJJHA U3 KOTOPBIX 3apekoMeHaoBaBmas ce0st Fastwel, ocHoBanHas B 1998 rony u Ha
CErOJHSAIIHUN JEHb SBIISAIOIIASICSI OJHON U3 CaMbIX BBICOKOTEXHOJIOTMYHBIX KoMIaHui Poccum.

[Ipoaykuuss KOMIIAHMM HAXOAWT TPUMEHEHHE B OTBETCTBEHHBIX MPUJIOKEHUAX Ha
TPaAHCIOPTE, B TEIEKOMMYHHUKAIUAX, TIPOMBILIUIEHHOCTH U MHOTUX JPYTUX OTpacisx, riae Tpedyercs
HaJEKHOE 000PYI0BaHKE, CIOCOOHOE PA0OTATh B KECTKUX YCIOBUSIX IKCILTyaTaIlUH.

Wznenus Fastwel moiHOCTBIO YYMTBHIBAIOT crenuuUKy pbhlHKa Poccum kak mo Habopy
MOJAJEP>KUBAEMbIX TUIIOB CUTHAJIOB, TaK U MO CTOMKOCTH K HEOIAronpusaTHbIM (hakTopaMm BHEIIHEH
cpensl: pabouas Temmeparypa KoHTpoiuiepa u ero moxayneir ot —40 mo +85°C. B atoM mpoekTe
JaHHBbIE XapaKTepUCTUKM HaM ObUIM BaXKHbBI, TaK Kak CTOSK /U1 HajluBa HE(PTENpPOITyKTOB
pacroJiaraercs B 1oJje 1 3KCIUTyaTUPYeTCsl €XKEeIHEBHO B TeUeHUE Bcero roaa [1].

KonTposnnepsl kommnanuu Fastwel sSBISIIOTCS MOYJIBHBIMU YCTPOMCTBAMU, MTOATOMY IPOEKT,
BHITIOTHEHHBIA Ha HEM, CTaHOBHUTCA THOKUM. I[lpum HEOOXOAMMOCTH MBI MOXEM H3MEHUTh
KOH(UTYpalHio ycTpoicTBa, 100aBUTh HYXHBIH MOIYJb Ui MOJAEPHU3AIMH MPOEKTa UM OBICTPO
3aMEHUTh HEWCIPABHBI MOJyJTh HA HOBBIM, 0€3 MOTEpU BPEMEHU U OOJIBIIUX JICHEKHBIX 3aTpar.
Takum o6pa3om Ob11 BeIOpaH koHTpouiep Fastwel CPM712 [2].
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Pucynox 1 — Konrposep Fastwel CPM712 ¢ MmoaynsiMu BBOJIa BBIBOJIA

KomnakTHble pa3mepbl W IIMPOKME JHana3oHbl pabouux TeMIeparyp IO3BOJSIOT
YCTaHABJIMBATh 3TO 00OPYAOBAaHUE BO B3PBIBO3AIIMIICHHBIE OOKCHI MajbIX Pa3MEpOB, a OTKPBITHIN
nmpotokosl obmeHa nmaHHbIX Modbus 485 moxkeT ObITH HMcmoab30BaH s cBs3u ¢ PCY APM
OIIEpaTOPOB, UTO AAET IIMPOKHUE BOSMOXHOCTHU Il YIIPABJICHUS U BU3YyaJIU3allMd TEXHOJIOTUYECKOTO
rporiecca HajluBa HEPTENPOyKTOB [3].

Cucrema, mocTpoeHHass Ha 0a3e mpenoctaBieHHOro obopyamoBanus Fastwel 1/0, oGmamaer
CJIEYIOIUMHU JOCTOMHCTBAMU:

- Moy abHBIN npuHImI noctpoeHus [1JIK no3Bossier co3naBath TuOkue KoOHGUTypanuu
KaK 10 CTOMMOCTH, TaK U 10 TabapuTaM KOHEUHOU CHCTEMBI;

- OTCYTCTBHE JIMLIEH3HMOHHBIX OTPAaHMYEHHWH Ha KOJUYECTBO (U3MUECKUX U
BHUPTYaJIbHBIX KaHAJIOB BBO/A/BBIBO/A, Pa3Mep MPOrpaMM U UCIIOIb3yeMble BOZMOKHOCTH CHCTEMBI;

- MaJible TabapuThl KOHTPOJUIEPOB U MOAYJIEH BBO/Ia/BbIBOJa. B ciydyae HeoOXoauMocTu
pacivpeHus/MOIEpHU3AIMN JEHCTBYIOIUX CUCTEM YIpaBICHUS JUIsl pa3MEIIeHUs KOHTPOJLIEPOB
Fastwell/O naiinercst MecTo mpakTUYECKH B JTI0O0M IIKady U anmapaTHOH;

- OBICTpBIE MOJKIIOYEHHs] BHEIIHUX IIenel, Oyarojaps CHeHualbHbIM HPYXHUHHBIM
KJIEeMMaM, COKpallaloT BpeMs Ha MOJKIIOYEHHsS K KOHTPOJUIEPY M MOAYJISIM IMPH MOHTaxe, MpHU
3aMEHE MOJYJIEH B Cilydae HEUCIIPaBHOCTH;

- pasnuuHble UHTEPGENCHl A1 CBA3M KOHTPOJUIEPOB C CUCTEMaMH BEPXHETO YPOBHS:
MODBUS-RS485, MODBUSTCP, Profibus, CAN;

- BO3MOXHOCTh KOH(UT'YpPUPOBAaHUS U JUArHOCTHPOBAHUS KOHTPOJIJIEPOB HE TOJIBKO
Yyepe3 CEpBUCHBIH MOPT HETIOCPEACTBEHHO HAa CaMOM KOHTPOJUIEpe, HO U YIaleHHO, uyepe3 nHTepdeiic
CBSI3M C CUCTEMOM BEPXHEro ypOBHS;

- HaJIM4YKe TOpOoOHOM JOKYMEHTAIIMH HAa 000PYA0BaHHE CUCTEMBI HAa PYCCKOM SI3BIKE;

- TEXHUYECKas TOJJEp>KKa IOJb30BaTeNiell vepe3 HMHTEpHET-popymM Ha  caiiTe
IIPOU3BOJUTEISL HA PYCCKOM SI3BIKE;

- nojJepkKa s3bIkoB  cramapra MOK-61131-3. bnarogaps demy oOmerdaercs
MUTIpalus ¢ Ipyrux KOHTPOJUIEPOB, KOTOpBIE Takxke nogaepxusatoT MOK-61131-3 [4];

- MIporpaMMHUpPOBaHUE KOHTPOJIJIEPOB B cucTeme pa3padbotku CoDeSys, 11 KOTOpoi B
cBOOOIHOM JIOCTYIE MMEEeTCsl MHOTO JoKyMeHTauuu. Cpena pa3paOoTKu mocTaBisercs OecIiaTHO B
KOMIUIEKTE C 000PYJIOBAHHEM.

Kak yxe ormedanoch, KOHTposuiep nporpammupyercs npu nomoiu CoDeSys V2.3, [lrocom
TAHHOU Cpenbl SBJISIETCS MOAAEPKKa BCEX 5 A3BIKOB IporpaMMmupoBanus crangapra MOK 61131-3
(LD, FBD, IL, ST, SFC) u nonomuutensHbiii 361k CFC (pacmmpenue FBD co cBoOGomHBIM
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MOPSAKOM  BBITIOJIHEHHST OJIOKOB), Takke B coctaB CoDeSys BXOIUT penakTop BH3yalM3alluy,
KOH(HUTYpaTOpel TPOTOKOJIOB oOMeHa u cpeacTBa oTiaaku. CoDeSys pacmpoctpaHsieTcs 10
OecrutaTHOW MOJENH, C OTKPBITHIM KOAOM, YTO JaeT MPOU3BOAUTENIO0 KOHTPOJJIEPOB BO3MOXKHOCTb
JOTIOJTHUTEILHOM HacTpoiku. [lanHo# GyHKIMEH BOCoIb30Baiack kommnanus Fastwel, moatoMy miis
Hayaia paboThl ¢ KOHTPOJJIEPOM HEOOXOJMMO YCTAaHOBUTH OMOMMOTEKY Al TMOKOM HacTpOWKH.
Hanpumep, B cuity cBoeit KOHCTPYKIIMOHHONH OCOOEHHOCTH, MOAYJIM KOHTPOJIEpa MOAKIIOYAIOTCS 110
IIMHE JPYT 3a ApyroM, nostomy B CoDeSys HaM HE0OXOIMMO 3a/1aTh TUI U MOPSIOK MOAYJEH Tak
e, KaK OHU PacIoJIOKEeHBI Ha (PU3UIECKOM ypoBHE [S].

Tax >ke CTOUT cKa3aThb O MUHYCaX CHUCTEMBI:

- IIPU U3BJICYECHUH OJHOTO M3 MOJYJEH, BCE MOAYIH, KOTOPBIE CTOST B JIMHEWKE IOCIie
3aMEHSIEMOr0, OCTAIOTCS 0€3 CBI3M U 0€3 MUTaHUT;

- HET BO3MOXHOCTH MPO3MYJIUpPOBATh pabOTy MNpOrpaMMbl 0e3 TOTOBOTO K paboTe
KOHTpOJIEpa ¢ MOYJISIMH;
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AHAJIN3 TEXHUYECKHUX XAPAKTEPUCTUK MUKPOITPOIIECCOPHOT' O
KOHTPOJUUIEPA VIS YIIPABJIEHUSA TPOLECCOM INOJYYEHUA AHUJINHA

3onorapes C.1O., crynent, BAD3-230, BIIN (dunman) Bonr[ TY
Mensenesa JI.U., k.1.H., noneHT, kadheapa BAD, BIIU (punman) Boar[' TY

OCHOBHOM CHCTEMOU YNPABICHUS TEXHOJOTMYECKUM IMPOIECCOM IMOJYYEHUsS AaHWIMHA
ABJIAETCS IpOrpaMMupyeMslii Jorndeckuii koutposuiep (IUIK).
Jlns Hadanma HY)KHO ONPEIETUThCS C BRIOOPOM Tpom3BoauTesi. Poccuiickue mponu3BOAUTENN
IUIK: basuc, Konrap, Fastwel. M3 dWero HyXHO HCXOAWTH B TEPBYIO OdYepeAb NpPU BBIOOpE
npousBoauTensi? Heobxonumo mocmotpetrs auHelky [1JIK, koTopslie y)ke HCIOoab3yeTcs Ha 3aBOJIE.
HexenaTenbHO Ha OJHOM MPOW3BOJACTBE PAa3BOAWTH «300MApPK» M YCTAaHABIMBATh HAa KaXKIYIO
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MaluHy cBoi KoHTpoiutep. CHimkenne HomeHknarypsl [IJIK Ha 3aBoge oGneruaer oOcimyKuBaHHE
MIPOM3BOJICTBA, CHUKAET 3aTpaThl Ha 00ydeHue nepconana u 3UIIL.

Camas Baxnas xapaktepuctuka [IJIK mpu ero BbiOOpe — KOJIMUYECTBO TOYEK BBOJA/BBIBOAA.
OTO MakCUMalbHOE KOJIMYECTBO JMCKPETHBIX YCTPOMCTB (NaTYMKOB W  HCIIOJHUTEIBHBIX
MEXaHU3MOB THIIa BKJIIOUEH/BBIKJIIOUEH), KoTopoe MOxHO nojakiatounts K IIJIK. B noxymenranun
MPOU3BOAUTENSL ATO YHUCIO YyKaszbIBaeTcs st camoro momiHoro u3 cepum IIJIK ¢ yderom Bcex
MOAYyJIEHl pacUIMpeHus. AHAJOroBble BXOABI/BBIXOABI B 3TO 4YMCIO HE Bxoaar. KomamdectBo
AQHAJIOTOBBIX CHUTHAJIOB, Yallleé BCEro, OrPaHUYMBACTCA KOJMYECTBOM MOAYJIEW pacmupeHusa. B
PEAKUX CllydasiX MPOUCXOIUT OTPaHUYEHUE I10 NMUTAHUI0 MOAYJIEHW paclIMpEHUs WIN 110 NaMATU
BBOAa/BbIBOJIa. Manbie IIJIK cuiapHO orpaHvyeHsl B MOAKIIOYEHHH aHAJIOTOBBIX CUTHaNOB. Ilpu
KOJIMYECTBE CUTHANIOB Oojiee 8, HYy)kHO paccMarpuBaTh cpenuue [1JIK wnm npyrue crnocodsr coopa
aHAJIOTOBBIX JAHHBIX.

Ecmu IIJIK TtpeOyercs uHTErpupoBaTh B CeThb NPEANPHUATHSA, HYXKHO IOCMOTPETH,
NOJICP>)KUBACTCS JTM MHTEpeCyoil nHTepdeiic 1aHHbIM KOHTposuiepoM. CyllecTByeT OrpOMHOE
KOJIMYECTBO ceTel M mHTepdeiicoB. OHU OTIMYAIOTCS MO0 HA3HAYEHUIO M IIUPOTE MCIOIb30BAHUS.
Ecmu HyxHO mpomsBectH oOMeH Mmexay cymectBytomuM ITJIK u HOBBIM, TO, ecTecTBeHHO, 00a
JOJDKHBI TIOIepKUBaTh oOmmid uHTepdeiic ypoBHs ynpasienus. [lo unTepdeiicam moseBoro
YPOBHS TakyK€ MOTYT MOJKJII0OYAaTbCsl HEKOTOPHIE NAaTYMKU M UCIOJHUTEIIBHBIE MEXaHU3MbI. Maible
IJIK mopnepuBarOT HEOOIbIIOE KOIUYECTBO ceTell moneBoro ypoBHs. Cpennue u 6omnpmme [TJIK
MOAICPKUBAIOT OOJIBITYI0O HOMEHKIIATYPY ceTel U HHTepGercoB.

[JIK nmpumensiercs Ui MEJIEHHBIX IpoueccoB. LMk mporpaMmel KOHTpOJUIEpa, €ClIM He
UCIOJB3YIOTCS CI0KHbIE QYHKIMU U NMPOLEAYPhl, — OT €IUHUIl 10 COTeH MWILIMceKyHa. [loaTomy
npu pabore c¢ coBpemeHHbIMH [IJIK BeposTHOCTH TOro, 4to BBI CTONKHETECH C HEXBATKOM
IIPOU3BOIUTENIBHOCTH, HU3Kasl. Eciu npu pazpaboTke ecTb TpeOoBaHME K OBICTPOJACHCTBUIO, OLIEHUTh
€ro MOXXHO, TOJIbKO HAaNKCaB Mporpammy. Y HEKOTOPBIX IPOU3BOJUTENEH €CTh HMHCTPYMEHT B
IIPOrpaMMHOM 00€CIEUEHUH sl OLIEHKM BPEMEHM LMKJIa ImporpamMMbl. Pasmep mporpammsl TOxe
OTPAHMYEH, HO HA MPAKTHKE C OTPAHUYEHUEM CTOJIKHYTCS O4eHb HeMHorue. [1o craTucTuke TOnbKO
25% obmero oobema pabouell MpOrpaMMbl 3aHUMAET YIPABJICHUE TEXHOJIOTUYECKUM IPOIIECCOM.
Octanbubie 75% — 3T0 cepBUCHBbIe (YHKIUHU, 00paOOTYMKK OIIMOOK M mpouee. MHOroe takxke
3aBUCHUT OT CTWJIsS porpaMMupoBaHusi. OLleHNUTh, CKOJIBKO OyaeT 3aHuMaTh Bamia nporpamma Jio eé
HalKCaHus, HE UMesl OIbITa MPOrPaMMHUPOBAHMs OJAHOTHUIIHBIX 3a/a4, HEBO3MOXkHO. [TosToMy 1100
6epem cambiii mMomsbii [1IJIK B nuHeiike, 1100 mumeM HporpaMMy MW HpPOBEPSEM C MOMOIIBIO
nactpymeHToB I10, ckonbko oHa 3aHuMaeT. EcTh 5 s3bikoB mporpammupoBanus [1JIK, xoTopsie
ONMcaHbl B pazzene MexayHapoaHoro cranaapra IEC 61131-3. IIpousBoauTteny pemarnT, Kakue u3
JOCTYITHBIX SI3bIKOB OyzaeT moanepxkuBath ux [LJIK. IIporpaMmucT BEIOMpaeT MOCTYMHBINA SI3BIK, HA
KOTOpPOM OH OyzeT mucaTh mporpammy. OOIue peKOMEeHJAllMK MPH BBHIOOPE S3bIKA CIEIYIOLIHE:
Instruction List (TekcTOBBINH acceMOaepONnoOa00HbIN S3BIK) HE PEKOMEHIYETCSl UCIIOJIh30BaTh BBUIY
HU3KOW HarjsHOCTH, CJIOKHOCTH HAlAIKU U MoJepHU3anuu nporpaMmsl; Function Block Diagram
(rpaduyeckuil SA3bIK JIOTUYECKUX JJIEMEHTOB) — PEKOMEHJYeTCsl HCIOJIb30BaThb B HEOOJBIINX
3agavax. [Ipu yBenmmueHuun mporpammsbl HarasiiHocTh nanaet; Ladder Diagram (rpaduueckuii si3pik
pENEHHO-KOHTAKTHBIX CXEM) — PEKOMEHAYETCS JIJIs1 HAITMCAHMS JIOTUYECKOTO YIPABICHUS (BKJI/BBIKI)
JII000H CII0KHOCTH, 00J1aeT BBICOKOM HArISIAHOCTRIO; Structured Text (TEKCTOBBIH MmacKaaenog00HbIH
SI3bIK) — PEKOMEHIYETCsl MCIOJb30BaTh Il MaTeMaTnudeckux pacueroB; Sequential Function Chart
(rpaduyeckuii BBICOKOYPOBHEBBIH S3BIK) — TMpeIHa3HA4eH JUIs CTPYKTYPUPOBAHUS CIOXKHBIX
IIpOrpaMM YIIpaBJICHUs, [IPU ITOM OTAEIbHbIE OJIOKM MMIIYTCS Ha si3blka 0O0Jiee HU3KOIO YPOBHS.
ITpu BwIOOpe IIJIK HY)XHO PYKOBOJCTBOBAaTHCS HE TOJBKO ANIAPATHBIMU BO3MOXXHOCTSMH, HO U
(GYHKIMOHATBHBIMU BO3MOXHOCTSIMHM Cpeibl pa3paboTku mporpamm. [IO 10MKHO CyLIECTBEHHO
O0JIETYUTh JKU3Hb MPOrpaMMHCTAa M 3AIIUTUTH ero oT omubok. Cremyromme Ttunsl [TIK,
YAOBJIETBOPSIONIUE BbIIIECKa3aHHOMY [1].

Tabmauma 1
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Ha3Banue HanmeHnoBanue XxapakTepuCTUKU 3HaueHue

XapaKTePUCTH
KU

bazuc-100 MakcumanbHOE KOJIMYECTBO Moayied (0e3 yuera wmomyneit | 31

[2] «V/ICTOYHUK IIUTAHUS» ), IIIT
MakcumanbHOE KOJIMYeCTBO Moayneil «[lanens ynpaBieHus», mr | 8
MaKCHUMaJIbHOE KOJIMYECTBO AUCKPETHBIX BXOAHBIX MOJYJIEH 16
MaKCUMaJIbHOE KOJIMYECTBO aAHAJIOTOBBIX BXOJHBIX/BBIXOJIHBIX | 8
MOJYJIEN
MAaKCUMaJIbHOE KOJMYECTBO TUCKPETHBIX BBIXOIHBIX MOIYJICH 10

MakcumanbHoe KoJquyecTBO KoHTpoiuiepoB BA3NC-100, c |4
KOTOPBIMHM MO>KHO YCTaHOBHUTH coeiHeHue 1o Ethernet

KOJIMYECTBO MOPTOB RS-485 2

MPOTOKOJIBI 0OMeHa moptoB RS-485 MODBUS
RTU W
BA3BAC

MaKCHUMaJIbHOE KOJIMYECTBO YCTPOMCTB Ha ogHOM mopTy RS-485 | 16

(mpotokon BA3BAC)

MaKCUMaJIbHOE KOJIMYECTBO aHAJIOTOBBIX/TUCKPETHBIX KaHAIOB Ha | 64/128
onHoM nopty RS-485 (mporokon BA3BAC)
MaKCUMaJIbHOE KOJIMYECTBO aHAIOTOBBIX/TUCKPETHBIX KaHAIOB Ha | 128/256
onHoM nopty RS-485 (mporokon MODBUS)

Kontap ML9 | AHanoroBbie BXOJIbI 5
[3] JucKpeTHBIE BXOBI
RS485 (¢ ranpbBaHWYECKON M3OJISALMCH) - 11T 00BbEAUHEHUS B ceTh | 1
npuoopoB «<KOHTAP»
RS485 * - nna moakioyeHHs paciiuputenei, padoraromux 1o | 1
npotokosry DMX-512

RS232 * - nns noaxmoueHust nepudepuitHbIX YCTPOMCTB
RS232+Ethernet mnum USB+Ethernet - mmst cBsizu ¢ BepxHUM | 1
YpOBHEM YIIPaBJICHHUSI, IPH HATUYUUA BCTPOSHHOTO CYOMOIYJIsS

Fastwel CereBoii uarepdeiic RS-485 1
CPM712-01 | IIporokon mepenaun Modbus RTU
(4] (master/slave),
DNP3-L.2
Outstation
(slave)
MaxkcruManabHOE YHCIIO Y3JI0B CETU 127 (Modbus
RTU), 65000
(DNP3)

Yucno moaysnen BBOAA-BbIBOJIA 64

Takum o00pa3oM, UIS HCCIETyeMOrO TEXHOJIOTHYECKOTO TIIpolecca CHHTE3a aHMIMHA
BbIOMpaeTcs kouTposep basuc-100 pupmbr «xopecype».

Ero mnpexncraBneHble TeXHHYECKHE XapaKTEPUCTUKU ITOKAa3bIBAIOT HX MPUMEHHUMOCTH B
HCCIIETyeMOM IPOLIECCE U COOTBETCTBHUE K IKCILTYaTallHOHHBIM TPEOOBAHUSM.

CIIHCOK HCII0JIb30BAHHEBIX NCTOYHUKOB:
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1. DOnekTpoHHBIM  pecype:  https://bvl.center/vyibor-plk.html  ([ara  oGpamenus
15.06.2022).

2. Karanor npoaykuuu «bazuc 100» [DnexTponHslii pecypc] // Komnanus «9xopecypce».
URL: http://www.ecoresurs.ru/controllers_b100.htm ([laTa o6pamenns 15.06.22).

3. Karanor nponykuun «Kontap ML9» [Onextponnsiil pecypc] // Komnanus «M3TAx.
URL: https://www.mzta.ru/forum/2-kontrollery-i-moduli-kontar/22629-kontroller-ml9 (Mlata
obpamenus 15.06.22).

4. Karamor mponykumn «FASTWELLI/O» [Onektponnsiii pecype] // Komnanus
«FASTWEL». URL: https://www.fastwel.ru/products/fastwel-io/programmiruemye-kontrollery-uzla-
seti/programmiruemyy-kontroller-uzla-seti-modbus-rs485-protokol-peredachi-modbusrtu-115200bit-
s-1200m-ved/ ([lara oOpamenus 15.06.22).

PABPABOTKA CUCTEMBI YIIPABJIEHUSA ITPOIECCOM HAI'PEBA TPYBHbBIX
3ATOTOBOK B KOJIBIIEBOM IEYX

Kokmapos JI.H., crynent, BAY-426, BIIU (punuan) BonrI TY
Capuwni A.B., k.T.H., noneHT, kadhenpa BAD, BIIU (bunuan) Bonr[ TY

Ha cerogasmiauii 1eHb CyIIIECTBYET MHOXKECTBO BHOB TE€UEH JJIs HarpeBa TpyO U3 cTajiel u
cruiaBoB. TeM He MeHee, OONBIIMHCTBO TEYeW JJisi HarpeBa CTAIbHBIX TPYO HMEET Psl CXOXKUX
CYILLIECTBEHHBIX HEAOCTaTKOB. OCHOBHBIM HEIOCTATKOM TaKHUX IE€YeH SBISIETCS Maylash ONTHUMH3aLUs
HEMOCPEACTBEHHO TIpollecca HarpeBa TpyO, HU3Kas CTENEHb aBTOMAaTH3allMU TIpoliecca H3-3a
peanu3aluy Ha JIOKaIbHBIX OJJHOKOHTYpHBIX CAP.

B naHHOM NpoeKTe paccMOTpEH Mepexo OT JIOKANbHBIX cpeacTB aBTomaTu3anuu k ACY TII
Ha O0a3ze MpOrpaMMHpPYyeMOro JIOTMYECKOTO KOHTpojuiepa. B pesynbTare uero, ympaBlieHHE
MIPOLIECCOM CTaJI0 yI0OHEee, BO3POCIO OBICTPOACHCTBIE, MOSBUINCH TOTOTHUTEIHLHBIE BO3MOXKHOCTH,
peanuzyemblie iporpammaMu ACY TII BepxHero ypoBHsI, HOBBICUJIACh TOYHOCTh PE3YJIbTATOB U MX
JOCTOBEPHOCTh. CTPYKTypa CHCTEMBI YIIPABIICHUS CTaia OoJiee THOKOM.

B pamkax momepHU3aIuu CUCTEMBbI yrpaBiieHus: Obut BeIOpan MoxyiasHbIN [1JIK RegulR-500
[1]. DTO MOIYIBbHBIE MHOTOKAaHAJIBHBI MHOTO(QYHKIIMOHATBHBIA YHUBEPCAIbHBIA MPOMBIILICHHBII
KOHTpPOJUIEP, MPeJHA3HAYCHHBIN IS TpUeMa U JIOTUYECKOW 0OpabOTKM CHUTHAIIOB OT Pa3IHMYHBIX
TUTMOB JIaTYMKOB, BbIAAYM CHTHAJIOB IIyCKa WJIM aBTOMATUYECKOTO OCTaHOBa (OJIOKUPOBKH),
MpeAyNpexRACHUS Oleparopa O HApYLICHUSX CBETOBHIMU M 3BYKOBBIMU CUTHalamMHu. B kauecte
OCHOBHBIX CPEJICTB U3MEPEHMUSI IPEANOYTEHNE ObLIO OTJAHO CIEAYIOIINM pudopam:

— U1 U3MEpPEHUs pacxo/la IMPUMEHEHbl BHXPEBBIE PACXOJOMEPHI BO B3PBIBO3ALIMIIEHHOM
HCIIOJIHCHUH C aHAJIOT'OBEIM BRIXOJAHEIM curHajaoM 4...20MA SMUC BUXPbh-200 [2];

— Uil W3MEpeHHWs JaBleHUS ra3a ©W BO3AyXa B TPYOOINPOBOJE MPUMEHSETCS JaTduK
M30BITOYHOTO JABJICHUS B IITYIEPHOM HUCIOJHEHUH, BO B3PHIBO3AIMUIIEHHOM HCIOTHEHUU
aHAJIOTOBBIM BBEIXOIHBIM cuTHanoM 4...20MA OSMHUC BAP 103 [2];

— U U3MEpEeHUsl IaBJICHUs B TIeUM MPUMEHSETCS TaTYUK U30bITOYHOrO JAAaBJIEHUSI C BEBIHOCHOM
MEMOpaHO#, BO B3PHIBO3AIMUIIEHHOM WCIIOJHCHUHA AHAJIOTOBBIM BBIXOJHBIM CHUTHAJIOM
4...20mA ODMUC BAP 173 [2];

— JUIS M3MEpEeHHusl TeMIlepaTypbl B TpyOONpoBOJE M B IEYM MHCIONB3YEeTCS TepMonapa BO
B3PBIBO3AIIMIIEHHOM HUCIIOJHEHUH C aHAJI0TrOBbIM BhIXOHBIM curHasiom OBEH JITTIN [4];

— U1 U3BMEPEHUS TeMIEPaTyphl 3arOTOBOK BHYTPH €YU UCHOB3YyeTCsl HHGPAKPACHBIN AaTUYUK
TEMIIEPATYPHI C aHAJIOIOBBIM BBIXOAHBIM curHanoM TW2001 [5];

— Ha KOHTYypax perypJvpOBaHUs pacxojia MPUMEHSETCS HJIEKTPONPHUBOJ MPSIMOXOIHBIA BO
B3PBIBO3AIIUILIEHHOM WCIIOJIHEHUH c AQHAJIOTOBBIM BXOJHBIM CUTHAJIOM
RegadaRematicEXURL [3];

— JUIsl BHECEHUS PETYJIMPYIOIIEr0 BO3ACUCTBUA UCIONIb3yeTca cenenbHbli kianad KIICP [4];
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— Ui PErYIUPOBKH CKOPOCTH IOJIa MEYH UCIOIb3YETCs MPeodpa3oBaTeib YaCTOThI C BEIXOIHOM
momHocThio B 22 kBT OBEH ITUB205 [4];

— Ui KOHTPOJISl IJIAMEHU U MOBTOPHOT'O PO3XKHUIa FOPENIOK MCIOJIb3YeTCs 3alllUTHO-3aMalbHOE
ycrpoiictBo 33VY-3 B cocraBe ¢ 3ananbHoi ropenkoit 3I'-33Y, curnanuzaropa mamenu CII-

101, Tpancdopmaropa pozxura TPU u snmekrpomMarHuTHOTO KianaHa [5].
- |

1
a
1731 |
[0 = &

Pucynok 1 — CtpykTypHas cxema nporuecca

BriBoabl

B nanHoM mpoekTte ObUTH pelieHbl CIeaAyIoNIie 3a1a4u:

— pPaccCMOTPEHO YCTPOMCTBO M MPUHLMI paObOTHI KOJIBIEBO TEeUH;

— MozaepHu3zupoBaHa cymectBytomas CAY, B pe3yipTare 4Yero yiIydllWiIOCh KadyeCTBO
peryaupoBaHUs PacXoI0B MPUPOJHOTO ra3a U BO3yXa Ha HarpeB TPYOHBIX 3arOTOBOK.

CIHCOK HUCITOJIb30BAHHBIX UCTOYHUKOB:

1. Karanor mpoaykimmn OOO  «IIpocodt-Cucrembr»  [DnekTpoHHBIH  pecypc]//
nmwkenepHas kommnanusa —«l[Ipocodprt-Cucrempr» URL: https://prosoftsystems.ru/catalog (mara
obpamenus 05.05.2022).

2. Karanor mnpoaykmuun I['K «Dwmuc» [Onektponnbsii pecype] // IlpousBoacTBo
pacxomomepoB 3A0 «Omuc» URL: https://emis-kip.ru/ru/prod/ (mara o6pamenus 05.05.2022)
Karanor mnpoamykmuu I'K «Regada» [Onexkrponnsii pecypc] //  «Regada» URL:
http://www.regada.su/product/ (nata oopamierus 05.05.2022).

3. Karamor npoayknuu 10 «OBEH ITPOM» [DOnextponnsiii pecypc] // KonTponsHo-
u3Mepurenbabie pubopsl OBEH: naTumku, KOHTPOJUIEPBI, PETYISATOPHI, HU3MEPHUTETH, OJIOKH
nutanus u Tepmoperynaropsl URL: https://owen-prom.ru/katalog/ (mara o6pamenus 05.05.2022).

4. Karanor mnponykumun I'K  «Temmompubop»  [DnektpoHHBI  pecype]  //
«TEIUUIOTTPUBOP» - mpubopsl 11si KOHTPOJISI JaBJIEHUs, TEMIIEpaTyphl, pacXxojia, YpOBHS, TeIlia.
URL: http://Temmonpubop.pd/catalog/ (nara obpamenus 05.05.2022).

PA3BUTHUE ABTOMATHU3ALIMA JUTEHXHOI' O ITIPOU3BOICTBA

Komucanuenko K.I1., crynent, BAY-226, BIIU (dumuan) Boar[' TY
Epemuna E.JI., cT. npenogaBatens, kadhenpa BAD, BIIN (bunuan) Bonr[ TY

Jluthe OgHO W3 caMBIX PACHPOCTPAHEHHBIX W JIPEBHUX BHJIOB OOPaOOTKH METAJIIOB.
3apoauiochk AaHHOe pemecio emie 2-1 Beke 10 Hamied 3pbl. Co BpeMEHEM 4eI0BEYECTBO CTajlo
Pa3BUBATHCS U PEMECIIO TIEPEPOCIO B MPOU3BOJICTBO HM3-32 HEOOXOJAUMOCTH OOJBIIOT0 KOJIMYECTBA
U3eNIi 13 MeTaja.

[Ipu Bcem pa3zHOOOpa3uM METOAOB JUThS, CIOKUBIIUXCS 32 BCE BpeMs, MPUHITUITHATIbHAS
CXeMa TeXHOJIOTUYECKOTO TIPOIeCcca JIUThsI MPAKTHUECKH HE U3MEHUIIAch 3a Oosiee ueM 70) BEKOB €ro
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pPa3BUTHS M BKIIOYAET YETHIPE OCHOBHBIX JTala: TUIABKY METajlia, U3TOTOBIECHUE (DOPMBI, 3aTUBKY
YKHUKOTO MeTauia B opMy, U3BIICUEHUE 3aTBEPICBIICH OTIIMBKHA U3 ()OPMBI.

JlaHHBIN THIT TPOU3BOACTBA UMEET CBOM TEXHUYECKHE TPEOOBAHMS U CTaHIAPTHI, K KOTOPHIM
JIIOJIA CTPEMSITCS, HO M3-3a YEJIOBEYECKOTO (haKTOopa HE BCE OHU MOTYT OBITh BBITIOJIHEHBI. [loaTOMY
JIIOJIA CTaJIM BBOJIUTH B IPOM3BOACTBO MEXAHU3AIMIO U aBTOMAaTU3alMi0. BHeIpeHne MexaHuzaluu u
aBTOMATHU3AIlMd B IIPOM3BOACTBO OCBOOOXKIACT 4YEJIOBEKAa OT TSHKEIOro (U3MYECKOro Tpyna,
3HAYUTEIHO TMIOBBIMIAET TPOU3BOAUTENHHOCT Tpyda M 00eCrnedYMBaeT BBICOKOE KadeCTBO
MPOAYKIIUH.

MexaHu3ais ¥ aBTOMaTU3aIUs IPECTaBIsieT cO00N BHEAPEHUE TEXHUKUA U 000pYIOBaHUS
B MPOLIECC MPOU3BO/ICTBA.

B Poccuu BeicOKHMi poct aBromaTuzanuu npuxoautcs B roasl CCCP, xorjga Bce 3aBObl
JIUTEHOTO TPOMU3BOACTBA CTAIM MOJEPHHU3UPOBATH JJIS TMOBBIIMICHUS KadeCcTBA M KOJIWYECTBA
BBIITYCKAa€MOW MPOIYKIINH.

Brenpenne aBTOMaTHueCcKUX JIMHUA (DOPMOBKH, 3aJIUBKA U BHIOMBKU OTJIMBOK, KOMILUIEKTOB
COBPEMEHHOTO CMECEIPUTOTOBUTEIHLHOTO 000PY/IOBaHNs, OCBOSHUE BBITYCKA IIEJI0ON raMMBbl MaIlIlH
JUJIA CIEMAIBHBIX CIIOCOOOB JIUThS.

B Hacrosiiee BpeMst Ha TPOU3BOACTBE PA3JIMUYAIOT MPOLIECCHl ABTOMATHYECKOTO YIIpaBiIeHUS
Y aBTOMAaTUYECKOTO PETyJIupOBaHUs. ABTOMAaTU3aIMA ONEpAIui, UCTIOJb3yeMas B TEXHOJIOTHYECKOM
mpolecce AJIs TMOJYYCHUS KOHEYHOTO pe3ysibTara 3TOro TMpollecca, OmperenseT coboi mporecce
ABTOMATUYECKOro ynpasiaeHus. OHa XapaKTepu3yeTcs TeM, YTO OJIHA Omepaius CleayeT 3a ApYyrou
710 TIONTyYeHUs] KOHEYHOTO MPOAYKTA, U HAPYIICHHE BBINOTHEHUS KaKOH-HUOYIh OJHOW Omepaluu
OCTAaHABJIMBAET pabOTy BCEH METH.

ABTOMaTHYECKOE YIPaBJICHHE MPUMEHHUTEIHHO K JUTCHHOMY MPOU3BOJICTBY MOXET OBITh
OCYIIECTBJICHO I aBTOMAaTH3aIlMU CJICAYIOIMHMX IPOIECCOB: HM3TOTOBICHUS (OPMOBOYHBIX U
CTEPKHEBBIX CMECE, MOJaYl MCXOMHBIX (DOPMOBOYHBIX MAaTEPHAIOB K CMECHTEIHLHOMY arperary,
paboOTHI MAIIMH I U3TOTOBJICHUS (DOPM M CTEpIKHEHN, BRIOMBKH OTJIMBOK, 3arPY3KH BarpaHoK M T.JI.

ABTOMaTH3aIus, 00eCeYrBaroas KaYeCTBEHHOE BBIITOJTHEHUE TEXHOJIOTUYECKOTO0 TIpoliecca
U MPOBEJICHUE €ro MO 33JaHHOMY IHKITY, OMpEeNseT cOO0N MOHSATHE MPOIecca aBTOMATHYECKOTO
peryaupoBaHus. B oTiimune oT aBTOMaTHYECKOTO YIIPaBJICHHUS OTKa3 B pad0Te OTIEIHLHON Oomeparuu
10 PETYJIUPOBAHUIO MOXKET HE OCTAHOBHUTH X0J1a BCETO IMpoIlecca, HO B OTACNIbHBIX CIIy4asiX MOBIIHUSThH
Ha Ka4YeCTBO KOHEYHOTO MPOAYKTA.

OB30P CPEACTB UBMEPEHMUS PACXO/JA BOJAbI BCUCTEMAX I'OPAYEI'O
BOAOCHABKEHUA

Komnokos E.B., crynent, BAD3-230, BITU (pumman) BonrI'TY
CunaeB A.A., X.T.H., JoueHT, kadeapa BAD, BIIU (dbunman) Bonr['TY

JlesTenbHOCTD, CBsi3aHHAs ¢ d(PGEKTUBHBIM HCIOJIB30BAHUEM JHEPreTHYECKHX PECypCOB B
chepe KKX, mpumeHseMbIX B OTHOIICHHH BOJBl W TEpPEJaBaeMbIX OT JHEProCHaOKAFOIINX
Hpe,Z[HpI/IHTI/Iﬁ K HOTp€6I/ITeJI$IM, C MHCIIOJIb30BAHHUECM ILCHTPAJTIU30BAHHBIX CHCTCM, PCryjJIUupycCTCAd
dbenepanbHbIM 3akOHOM OT 23 HOs0pst 2009 roma Ne261 «OO6 sHeprocOepekeHUU U O TOBBIICHUU
SHEpreTHIecKoi 3(PpPEeKTUBHOCTH U O BHECCHHHM M3MEHEHUH B OT/AEIbHBIC 3aKOHOJATEIBHBIC AKTHI
Poccuiickoit  ®enepanuu». Takke B COOTBETCTBUM €  pealiM3allUel OCHOBHBIX  IENeH
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OHepreruueckoi crparerun Poccuiickoit ®enepaunn Ha nepuon 1o 2035 rona, yTBEp)KIEHHOU
pacnopsokenrem IIpaButensctBom Poccuiickoit @epepaunu ot 9 wmrona 2020 r. Ne 1523-p,
OCYIIECTBIISICTCS MEpexoa K pecypcocOeperaromieil 3HepreTuke M MaKCHMaJIbHOE HCIIOJIb30BaHUE
MPEUMYIIECTB IICHTPATTM30BAHHBIX CUCTEM dHEprocHabxenwus [1].

OcHoBa >(QQEKTUBHOTO HCIOJb30BAaHUS JHEPreTUYECKHX pPECYpCOB B BHJE TOPSUYETO
BOJIOCHAOXKEHUSI IICHTPAIM30BAHHBIX CHCTEM — 53TO OOIIEJOMOBOMl M TOKBAapTUPHBIA y4yeT
notpebnenus. COop M meHTpanu3oBaHHas 00paboTKa JaHHBIX 00 MCIOIB30BAaHMU pecypca B XOJe
XO035IIICTBEHHO-OBITOBOM JESITEIbHOCTH YEI0BEKA, MO3BOJISET HAKOMUTh CTATUCTUYECKHE TaHHbIE NS
MPUHATHUS perieHus 00 3PPEKTUBHOCTH UCIIOIB30BAHUS TOPSIYETO BOJTOCHAOKEHUSI.

Jnsa pemenus 3amadu ydera ropsiyedl BOAbBl B MHOIOKBAPTUPHOM JKUJIOM JIOME TJIaBHBIM
SBIISICTCS MCIIOJIb30BAaHUE COBPEMEHHBIX NMPUOOPOB yuyeTa, BHECEHHBIX B TOCYAAPCTBEHHBIH peecTp
CPEIICTB U3MEPEHU, COOTBETCTBYIOMNX TocyaapcTBeHHBIM cTanaaptaM ['OCT 15528-86 «Cpenctsa
M3MEpeHui pacxona, oObeMa WM MacChl NMPOTEKAIOUIMX >KUAKOCTH M raza», ['OCT 8.009-84
«Hopmupyembie METPOJOTMYECKHE XapaKTEPUCTUKU cpelnctB uszMepenuii», ['OCT 8.417-2002
«["ocynapcTBeHHas cucteMa oOecreyeHus: eIMHCTBAa n3MepeHnid. Equnuiiel Benuuuna» u apyrue [2].

B mHacTosimiee BpeMsi B TOCYyIapCTBEHHBIA PeecTp CPeIACTB M3MepeHuil BHeceHo Oomee 1000
BHJIOB PacX0JJOMEPOB M CUETYMKOB BOJIbI, KOTOPHIE IO MPUHIUITY U3MEPEHUS MOYKHO pa3/ieinTh Ha 4
OCHOBHBIE I'PYIIIIHI:

1) TaXOMETPHUUECKUE — MPHHLIUI H3MEPEHHUs 3aKJII0YaeTCsi BO BpallleHUH padodero
KoJjeca WIM TypOMHBI MOJ NEHCTBUEM MEXaHWYECKOro IaBJICHHUS IMOTOKAa BOJABI, TaKUM 00pazom
BpallleHHEe NIepeaaeTcs Ha 3y0yaTble Kojeca CUeTHOrO MEXaHH3Ma;

2) 3JIEKTPOMAarHUTHBIE — IPUHLUIT U3MEPEHUSI OCHOBAH HA 3aKOHE MArHUTHOM WHIYKLIIUH
@apanes. Ilpoxonsmas yepe3 AIEKTPOMArHUTHYIO KAaTyIIKy >KMJIKOCTb SIBJISIETCSI IOJBHMKHBIM
CEpIEYHUKOM M HMHAYLUHUPYET TOK B KaTYyIIKE, KOTOPBIM IMPOMOPLUUOHAIEH CKOPOCTH JBUKEHUS
KHJIKOCTH, @ COOTBETCTBEHHO U 00bEMY;

3) YIBTPa3BYKOBbIE — TPUHLUI HM3MEPEHUS OCHOBAaH HAa HW3MEPEHHH CKOPOCTH
MIPOXOXKACHHUS 3BYKOBBIX BOJIH B JBWXKYHIEMCS MOTOKE >KMJIKOCTH, B HAIpaBJICHUU IOTOKAa U B
NPOTHBOIOJOKHOM  HampaBieHUH. JlaTumku ycTaHaBIUBAIOTCI B Tpyde TOJ YIIOM K
MePIEHUKYISIPHOW OCH TPYOBl M B OJHOM IIJIOCKOCTH C MPOJOJBHON OChio TpyObl. Ilo pasHocth
BPEMEHM NPOXO0KJIEHHS YJIbTPA3BYKOBOIO CUTHalA OT JaT4yMKa K JaTYUKY 110 HAIpPaBICHUIO MOTOKA
U B IPOTUBONOJI0)KHOM HAIIPABJIECHUN ONPEAEAETCS CKOPOCTh IBUKEHUS BOJBIL;

4) BUXpEBbIC — MPUHLUI M3MEPEHHUS OCHOBAaH Ha HCIOJb30BaHUM 3()(eKTa «IOpOKKH
Kapno»: mpu Hamuyuu NpensiTCTBUS B IMOTOKE OOpa3yloTCs BHUXPH, NMPUYEM JJIMHA BOJHBI B
«nopokke KapHO» 3aBHUCHUT TOJBKO OT CKOPOCTHM IIOTOKa M HE 3aBHCUT OT €ro IUIOTHOCTH.
OCHOBHBIMM HU3MEpPEHHsI 4YacCTOThl CJIEOBAHMS BUXPEW MPOU3BOJUTCS MbE303JIEKTPUUYECKUM,
(oTomMeTprUECKUM (B ONITHYECKOM U MHPPAKPACHOM JUANA30HAX) U EMKOCTHBIM METOAAMHU.

CueTurKu U pacxoJOMEphl BOABI B 00S3aTEILHOM MOPSJIKE KIACCUPUIUPYIOT MO YETHIPEM
KJIaccaM TOYHOCTH:

1) Knacc «A» — cueTuuku ¢ caMOi HU3KOW YYBCTBHUTEIBHOCTBHIO MPU MaJbIX PAcXoJax
BOJIBI;

2) Knacc «B» — cyeT4nku M pacxogoMephl C YIYUIICHHBIMU XapaKTEPUCTUKAMU TPHU
MaJlbIX pacxonax BOJBI,

3) Knacc «C» — c4eTUMKH M pacXoJOMEphbl C ONTUMAJIBHBIMU XapaKTEPUCTUKAMHU TPHU
MaJIbIX pacxoax BOABI 1 CTOMMOCTH 00OpYIOBaHUS;

4) Knacc «D» — cyeT4nku M pacxoJOMEpbl ¢ HAWIYYIIUMH XapaKTEPUCTHKAMH TPHU

MaJIbIX pPacxo/ax, Ho 0oJee JOpOoTrrue B CPaBHEHHUHU C IPYTUMH Kinaccami [3].

Tabmuua 1 — [IpenmymecTBa u HEJOCTATKU NPUOOPOB IS yueTa ropsiueii Bojsl [4]

Tun nmpubopa [Ipenmymiectna Henocrarku
TaxomeTpuyeckue | - Xopoiue pabouune - UMEIOTCS IBUXKYIIHECS
XapaKTePUCTHKU; 4acTy;
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- OTPaHUYEHHBIN CPOK CITYKOBI;

- He TPeOYIOT NCTOYHHUKA MUTAHUS;
- YCTaHaBJIMBAIOTCS Ha
BEPTUKAIBHBIX ¥ TOPU30HTAIBHBIX
TpyOOIpoOBOJAX;

- IOCTaTOYHO BHICOKAst TOYHOCTH
M3MEpEHUs

- TpebyeTcs cobroaeHne
MPSAMOJIMHENHOTO yyacTKa
HCCKOJIbKUX JUAMETPOB N0 U
ocIie;

- BHAYUTCJIBbHOC BJIIUAHUEC HA
TOYHOCTb U3MEPEHHI TPU
HaJIMYHUHU B IIOTOKEC
MEXaHUYECKHUX MPUMECEN

DJEeKTPOMAarHUTHBIC | - OTCYTCTBYIOT JBHKYIIHECS - TpeOyeTcCsl MOoJIHOe
4acTH; 3aI10JIHEHUE U3MEPUTEIILHOTO
- He3HAYUTENIbHBIC TOTEPU Y4acTKa KUAKOCTHIO;
JABIICHMUS; - TpeOyeTCsl TOTOJIHUTENBHOE
- BBICOKasi TOYHOCTb U UTaHUE;
MIOBTOPAEMOCTb U3MEPEHMUIA; - HEBO3MOXHOCTb U3MEPEHUs
- BBICOKas HaJIC)KHOCTb; pacxoja JKUAKOCTH ¢ HU3KOM
- BO3MOKHOCTb U3MEPEHHUS 3JIEKTPOIPOBOIUMOCTBIO
pacxoaoB B MPSIMOM U 0OpaTHOM
HaIlpaBJICHUY;
- 0OJIBIION MHTEPBAI
TEXHUYECKOT0 00CITyKUBaHMUS;
- IPOCTOTA MOJAKIIOYCHUS K
crcTeMaM CHSATHS NTOKa3aHUii;
- IPUMEHUMBI IPAKTUYECKU B
JHOOBIX YCIOBUSAX U3MEPEHUS
pPacxoJ10B BOJIBI
VY bTpa3ByKoBbIE - OTCYTCTBYIOT JBHKYILIUECS - BBICOKAsl YyBCTBUTEIBHOCTb
4acTy; K TypOyJIEeHTHBIM
- He3HAYUTEJIbHbIE IOTEPU HCKa)KEHUSM IOTOKA
JaBIICHHUS; KHUJIKOCTH;
- IMEIOTCSI KOHCTPYKIIUHU JAJIst - TpeOYIOTCS ITIMHHBIE
MaJIbIX IUMETPOB TPYOOIIPOBOJIOB; | MPSAMOJIMHEWHBIE YYACTKH JI0
- BBICOKasi TOYHOCTh U3MEPEHUS; U TI0CJIE€ CUETYUKA, TS
- 00JIBIION MHTEPBAI obecrieyeHus: paboymnx
TEXHUYECKOI0 00CITyKUBaHMUS; XapaKTEPUCTHK B
- IPOCTOTA MOJAKIIIOYCHUS K 3aBUCUMOCTH OT
crcTeMaM CHSATHS NTOKa3aHUii; THJIPABINYECKOr0 PEKUMa;
- IMEIOTCSI IEPEHOCHBIE - BBICOKAsl YyBCTBUTEIBHOCTD
Pa3sHOBUJHOCTH C TUTAHUEM OT K Ka4eCTBY BOJBbI;
aKKyMYJIITOPOB, MOHTHPYEMBIE Ha | - cTa0miIbHas paboTa B
Hapy>KHOW MOBEPXHOCTHU TPYOBI TEYEHUE JUTUTEIbHBIX
NIEPUOJIOB BPEMEHHU TIpU
YCIOBUM HEU3MEHHOT'O
COCTOSIHMSI BHYTPEHHEH
MMOBEPXHOCTH TPYOHI;
- TpeOyeTCsl MOJIHOe
3aI10JIHEHUE U3MEPUTEIILHOTO
Y4acTKa KUAKOCTHIO;
- TpeOyeTCsl TOTOJIHUTENIBHOE
UTaHUE
Buxpessle - OTCYTCTBYIOT JBHXKYIIIUECS - CO3/1a€T JIONOJIHUTEJIBHOE
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qacTu; THIPaBIHYECKOE

- ONTUMAaJIbHAs TOYHOCTb COIIPOTHUBIICHUE;
HU3MEpEeHHUS; - HE MOT'YT HCIOJIb30BaThCA
- BBICOKAs HaJIEKHOCTh IIPH Ha TpyOOIPOBOAAX MaJIbIX,
AKCIUTyaTaluu; menee 20 MM 1 OONIBIINX,

- HU3KOE MOTpeOIeHNne YHEPTUH; 6omee 300 MM THAMETPOB.
- POCTOE TEXHUIECKOE - HeOONBIION AMANa30H
o0CITyKHBaHUE M3MEpSEMOro pacxoza

[IpumeHeHne THUIa CYETYUKOB WJIM PACXOJOMEPOB B MHOTOKBAapTHUPHBIX JOMax B IEPBYIO
oyepesb CBs3aHa C HAJIEKHOCTHIO U MOBTOPSEMOCTHIO M3MEPEHHUH, 3aTpaTaMH Ha MPUOOpEeTEeHHE U
oOciyxuBaHue NMpUOOPOB ydeTa, TaK KaK 3a4acTyl0 OHM YCTaHABJIMBAIOTCS B TPYAHOAOCTYITHBIX
MeCTax C TIOBBIIICHHOM BIaXHOCThbI0. Hambonee mnomynsipHble MmpuOOpHl y4deTa B KBapTUPAx
SBIIAIOTCST TaXOMETPUUYECKHE, BBUIY UX MPOCTOTHI U JAelIeBU3HBI. [Ipu ycraHOBKE 0OIIE10MOBOIO
yuc€Ta OTAA0T NPCANOYTCHUC CUCTYUKAM C 3JICKTPOMArHUTHBIM NPHUHIUWUIIOM HU3MCPCHHUA pacxXolad, €
KJIacCCOM TOYHOCTH «C» M «D», 4TO MO3BOJISIET BECTH TOUHBIM ydeT moTpebiieHus: sHepropecypca B
60J'IBH_IOM AWAana3oHe MU3MCPCHUA. Taxxe NPUMCHCHUC JJICKTPOMAIrHUTHBIX PaCXoaOMCPOB
OOyCIIOBJICHO HU3KOW UYYBCTBUTEIBHOCTHIO K MEXAHMYECKUM IPUMECSIM U MajbiM BKIIOYCHHUSIM
IIy3bIPbKOB BO3/lyXa B U3MEPSIEMOU CpEE.

[ToBceMecTHast ycTaHOBKA TPUOOPOB yUueTa BICUYET 3a CO00i OojIee pa3yMHOE HCTIOIb30BaHUE
HHEPreTUYECKUX PECYPCOB, UTO MO3BOJISET OMPABAATh CTOMMOCTH MPUOOPOB y4yeTa U SKOHOMUTH Ha
IiaTexax 3a KOMMYHaJIbHbBIE YCITYTH.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:

1. ®enepanbhblil 3akoH N 261-D3 ot 23 Hos6psa 2009 rona. O6 sHEprocOEepekeHUn U O
MOBBIIICHUN JHEpPreTudeckoi A(P(EKTHBHOCTH, M O BHECCHHMH W3MEHEHHUW B OTJIEIbHbBIC
3aKOHOJaTeNbHbIe akThl Poccuiickoit @enepannn.(c uameHenusimu Ha 11 urons 2021 rona).

2. ®enepanbasbiii 3ak0H N 190-@3 ot 27.07.2010. O TemnocHaOKeHUU.

3. I'OCT 8.417-2002. T'ocymapcTBeHHass cUCTeMa OOeCredeHHUs] €IMHCTBA W3MEPCHHM.
EauHune! BemyuuH.
4. Hosecenor B. IlpuGoper yuera Bompl B JKKX // CrpourenbHas TEXHUKA H

Texuoiaoruu. — 2006. - Ne5.

W CCJIETOBAHUE ABTOMATHYECKOM CUCTEMBI U3MEPEHUSA U
PEI'HICTPAIIMU UH®OPMAIIMU MHOI'"OAUAITA3OHHBIM ®OTOLJATYNKOM

Kynpsimmos /1. U., crynent, BAD3-230, BIIN (punuan) Boar[ TY
Kamst B.U., k.T.H., noneHT, kadheapa BAD, BIIU (bunmuan) Boarl' TY

B HacTosimiee Bpemst MpOU3XOIUT TEXHOJIOTHYECKHH MPOPHIB B Pa3padOTKe U MCCIICTOBAHUIX
B oOyactu GoTrocheMkH, cOopa 1 B OCOOCHHOCTH TOTYyYEHUS JaHHBIX C MOMOIIBI0 MHOTO30HATBHBIX
U IIAPOKOCTIEKTPAIBGHBIX TpuOOpoB. IllMpoko cTamm pacmpoCTpPaHATHCS TEXHOJOTHUECKHUE
HOBIIIECTBA, KOTOpPBIE 3aJCUCTBYIOT (OTONATYMKKA H (DOTOIIEMEHTHI, HAuMWHAs OT TSDKETIOW U
BBICOKOTEXHOJIOTMYECKON TPOMBIIIJICHHOCTH U 3aKaHYMBasi TIOBCEAHEBHBIMU, OBITOBBIMU HYX/IaMHU.
®doTo3eMeHTHI U (OTOJATUYUKH MPUMEHSIIOTCS B COOpE TaHHBIX IPHU aBHACHEMKE U MHOTO30HAILHOM
KocMuueckod. OOUH W3 IIHUPOKO MPHMEHSEMBIX CHOCOOOB — 3TO CHHTE3UPOBAHHE I[BETHOTO
M300paXeHUsT TPH BHIOOpPE HEOOXOMUMBIX [UIsI HWCCIEIOBaHWS HaOopa 30H TpPU BBIJICICHUU
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HEOOXOAUMBIX JUIsl uccienoBaTesns 00bekToB. [Ipu pabore u 06paboTKe HECKOIBKUX COCTOSIIMX M3
CepUU 30HAIBHBIX CHUMKOB OIpEAENSeTCS Y4YeT pa3HUIbl B CIEKTPabHOH sipkocTH. C MOMOIIBIO
COTIOCTABJICHUS W HAJTOXKCHHS 30HAIBHBIX HW300paKCHHW MPU 3PUTEIHLHOM aHanu3e (TpUeMbI
COMOCTAaBUTEIIBHOTO  JeMHU(PUPOBAHKS) W COCTABICHHEM KiacCUPUKAMEH OOBEKTOB IO
CHEKTPAIbHBIM TIPU3HAKAM TPH KOMIBIOTEPHOM AeMU(DPUPOBAHUU TMOSBISETCS BO3MOXKHOCTH
pasnuuaTh IPKOCTh 00BEKTaX U BBIJACISITH HEOOXOIUMBIE HaM 30HBI I uccaeaoBanus [1, 7].

Jlis mpoBeneHus aHaH3a PEryIupyeMbIX MapaMeTpoB, HA KOTOPHIE MBI MOXEM TOBIHUSATH
nmpu cOOpe MaHHBIX C TMOMOINBI0 MHOTO30HAIBHBIX (DOTOMATUYMKOB, HEOOXOJAMMO pazol0paThCsi B
IpUHIUIE PabOThI IpH cOOpE TaHHBIX.

AHanM3 TEXHOJOTHYECKOro Ipoliecca Kak OObEeKTa aBTOMATHU3AlMHM: B TEXHOJOTHYECKOM
MpOIIecCe KOHTPOJIO TOJUIekKAT T€ MapaMeTpPhl, KOTOpbIe OOJEryaroT aHalu3 U MOTYT H3MEHUTHh
TexHoJoruueckuit mpomnecc. K HHUM OTHOCATCS BCe peryiupyeMble MapaMmeTpbl, BXOAHbBIE U
BBIXOJHBIC TIApaMEeTpPhl, HEPEryJIHpyeMbl BHYTPEHHHE MapaMeTphl, IPU BO3JIECHCTBUU KOTOPBIX B
00BEKT OyAyT MOCTYMATh.

@DOTOAATYNKU MOTYT HCIIOJIB30BATHCS B IIMPOKOM CHEKTPE KaK IS MOJCUYETa MPEAMETOB, TaK
M Uil UX TO3WLMOHMPOBAHMUS, COPTHUPOBKM M TMOJCYE€Ta HA aBTOMAaTH3MPOBAHHBIX
MIPOU3BOJICTBEHHBIX JIMHUSAX. B 4aCTHOCTH, ONTHYECKHE NATYMKHU JAIOT BO3ZMOXKHOCTH ISl KOHTPOJIS
paccTosiHus, pa3MepoB, LIBETa MPEAMETOB, CTENEHU UX MPO3pavyHOCTH. VIMEHHO MO3TOMY MX 4YacTo
WCIIOJIL3YIOT JJISL CO3aHUS OXPAHHBIX M OCBETUTEIBHBIX CUCTEM, PEarupyIONIUX Ha ABIKECHUE [2].

JIr000it HOTOINEKTPUICCKUNA TaTUYMK BKIFOYACT B CEOSI CIEAYIONINE KOMITOHEHTHI.

- Wznyuarens. [laHHbIi 37eMeHT, pOpMUPYET CBETOBOM Jy4. Vcnonabp3yercs: CBETOANO,
CIIOCOOHBIN U3TydaTh CBET C OMPEICICHHON JIIMHON BOTH M 9acTOTON. OTTEHKH MOTYT Pa3inyaThCs.
CymecTByIoT MH(paKpacHble MOJETH, KENThle, CHHUE U T.O. lIpocTas KOHCTPYKIUSI H3ITydaTels
yCTOWYMBA K HETAaTUBHBIM BO3JCHCTBUSAM OKpYXalolmed cpeapl U CIocoOHa Oecmepe0oitHo
(YHKITMOHUPOBATH B IIUPOKOM JHAMA30HE TEMIIEPATYP.

- [Tpuemuuk. ®oToAETEKTOP MPUHUMAET U IPEOOpa3yeT CBETOBOM CUTHAJ.

- Jlunza. Mcnonw3yeTcst g cyxeHHs o0jacTU MpueMa CBeTa, a TakKe YBEIMYEHUs
JTUCTAHIIUU JIO PACCMaTPHUBAEMOT0 00BEKTA.

- Brixoanoit anemenT. [lnara ¢ IMCKpeTHBIM MIJIM aHAJIOTOBBIM BBIXOJIOM, KOTOpasi Mpu
HEO0OXOIMMOCTH TOJKIIIOYAeTCS K JTIOOBIM HEOOXOIUMBIM MOJIB30BaTEIbCKUM IemsiM. CyIIecTByeT
HECKOJIbKO THIIOB BBIXOAHBIX YCTPOMCTB, BBIOOp KOTOPBIX JENAaeTCs B COOTBETCTBUU C LEISIMHU
noyn3oBareid [3, 6, 7].

86 mm
"
g DETOnETUHE 8KTHRHIAH
R DA

Pucynox 1 — ®JIA ¢ pazpémom FQ14-3TK-7 (6aitoner)

KoHkpeTHbIld cOCTaB pasnuyaercsl sl BUIOB YCTPOMCTB M HMX HazHaueHWs. [lpu sTom
HEKOTOpbIE 3JIEMEHTHI (aTUMKK BKJIIOUEHUS/OTKIIOUYEHUS MpUOOpPOB) MOTyT paboTaTh BOBce 0e3
usnyyatens. Jlpyrue e 3JeMeHThl He UMEIOT JIMH3BI.

K ocHOoBHBIM npo0eMaM JAEHCTBYIOLICH CUCTEMBI MOKHO OTHECTH:

- HEJI0CTaTOYHOCTh OBICTPOAEHCTBUS POTOPE3UCTOPOB;
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- CONPOTHUBIIEHNE HM3MEHSETCSI HE MTHOBEHHO, @ B TE€UEHHE OIPEICIIEHHOIO OTpE3Ka
BPEMEHMU (IECSITKU MUKPOCEKYHN);

- 3arpsi3HEHUE MOBEPXHOCTH almapaTypbl, YTO NPUBOJUT K HETOYHOCTSIM;

- 3aIl0JIHEHHE OAKOB OCYIECTBIISETCS BPYUHYIO;

- perynupoBka (oTopene NpU  MHOTO30HAIBHOM  (DOTOCHEMKE OCYLIECTBISAETCS
BpyuHyto, He pazpaborano I[IO, koropoe OBl aBTOMATHYECKH HACTPAMBajIO OOOPYIOBAHHUE IO
OKpY>KaIoIyI0 CUTyanuio [4, 5].

MogepHu3zanusi paccMaTpUBaeMOW CHUCTEMBl 3aK/IIOYaeTcs B IMPUMEHEHHHM COBPEMEHHBIX
CPeACTB, TaK Kak MOYTH Bce (OTOPE3UCTOpHl O0IaTar0T MHEPLMOHHOCTHIO, a COINPOTHBIICHHUE
U3MEHSETCA B TEUEHUE OTPE3Ka BPEMEHM (IECATKU MUKPOCEKYH[), YTO OTPaHMYMBAET, COKpAILAeT
MOTEHIMAJl BO3MOXXHOCTEH (DOTOPE3UCTOPOB B OBICTpoONEHCTBYIOMMX cxemax. Hacrpoiika wu
ylydlieHue (pOTONPUEMHHKOB MO3BOJIUT YCTPAaHUTh HEJOCTAaTKU ACHCTBYIOLICH CHCTEMBI, a TaKKe
YIAYYIIUTh PErYIUPOBAaHUE, YBEIUYUTh CPOK CIYKObI, IOBBICUTH YPOBEHb 3aIIUTHI 000pPYJOBAHUS
BCJIEJICTBME OTKa3a OJHOrO JaTdyuka Win (oTodnemMeHTa B cucreMe. Bce mnpumeHsieMble Mephl
CYIIECTBEHHO CKaXyTcsl Ha 3(pdexkTuBHOCTH paboThl 000pyI0BaHUSA, a IPUMEHIEMOE 000pYAOBaHHUE
c OOJBIIMM TapaHTUHHBIM CPOKOM M MEXKIPOBEPOUYHBIM HMHTEPBAJIOM IO3BOJMT CIKOHOMMTH Ha
€KEroIHbIX IPOBEPKAX 000PYTOBaHHUS.

CIHCOK HUCITOJIb30BAHHBIX UCTOYHUKOB:

1. Pa3paboTka u uccieoBaHne aaroOpuTMOB OOHAPYKEHHS MPOTSDKEHHBIX aHOMAJIMK Ha
MHOT'O30HAJIBHBIX H300pakeHusx - JlyakoB H. B. - aBTopedepar muccepramuu - YIbSTHOBCKHIA
roCyZapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET - C. 18- 2012 URL:
http://venec.ulstu.ru/lib/disk/2012/Luchkov.pdf (mara obpamenus 11.06.2022)

2. Pes3on A. JI.. Kocmuueckast ¢orocheMka B TPaHCHOPTHOM CTpoUTeNbcTBE. 1993
[DnexTpoHHbBIT pecypc] URL: https://uchebnikfree.com/otrasl-geologicheskaya-
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5. ResearchGate GmbH. All rights reserved. [Onextponnsni pecypcl]/ URL:
https://www.researchgate.net/post/Does_anyone_know_about_multi-sensor_image_registration
(mata obpamenus 11.06.2022)

6. DOTOIATYNKH - YCTPOUCTBO, TUIIBI U BUABI (POTOJATIMKOB [DIEKTPOHHBIN pecypc]//
Karanor mnponykmmu «OOO Tecma» URL: https://gesla.ru/datchik.html  (mata oOpamenus
11.06.2022r.)

7. ObopynoBanue i KOHTPOJS M YIPABJICHUS TEXHOJOTMYECKHMMH MpOIecCaMi
NHHOBanmoHHBIE pa3pabOTKHM, WHXWHUPUHT [DnekTpoHHbI pecypc] // URL: https://www.all-
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ABTOMATHU3UPOBAHHAS CUCTEMA YIIPABJIEHUA TEXHOJIOI'HYECKUM
MPOLIECCOM 3KCTPYJIUPOBAHUS IPOTEKTOPHOM JIEHTHI

Makapos A.A., cryaent, BAY-426, BIIU (punuan) BonrI TY
CuaeB A.A., K.T.H., AoueHT, kKapeapa BAD, BIIU (umman) BonrI'TY
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Jlannast pabora mocBdleHAa pa3pabOTKE CUCTEMbl aBTOMATUYECKOTO  YIpPAaBIICHUS
TEXHOJIOTUYECKHUM IIPOLIECCOM IKCTPYIAUPOBAHUS IPOTEKTOPHOM JIEHTHI.

B HacTosiee BpeMs HIMHHAs MPOMBIIUIEHHOCTh SIBJISIETCS OJHOM W3 BEAYLIUX OTpacieit
HE(PTEXUMHUECKOW MPOMBINUIEHHOCTH. B CBSI3W ¢ 3TUM HIMHHAS TNPOMBIIUIEHHOCTh IMOCTOSIHHO
pa3BHUBaeTCA, TaK Kak OT KayecTBa IIMH 3aBUCUT paboTa JII000ro TpaHCcmopTa.

B texymieit pabote ocoboe BHHUMaHUE OyIeT yIEIeHO MPOIEecCy MPOU3BOJCTBA MPOTEKTOPA
IIMHBI, @ HMMEHHO J3KCTPYIMPOBAHMUIO MPOTEKTOPHOM JIEHTHI, TaK KaK YK€ Ha 3TOM JTale
MIPOU3BO/ICTBA IIMHBI €€ KaYeCTBO HAIMPSIMYIO 3aBHCUT OT KaYeCTBa PETyIUPOBAHMS TEMIIEPATYPHI BO
BpEMSI SKCTPYAUPOBAHHUSL.

B kauectBe 11emneil B pabote ObUIH BEIOPAHBI:

- obecrieueHre 0IaronpPUATHBIX YCIOBUM SKCIUTyaTaIllid 000PYyI0BaHNS;
- COKpallleHNE HETTPOU3BOIUTEIbHBIX 3aTPaT BPEMEHHU Ha PeryJIpoBaHUE MPOIlecca;
- noJJepKaHNuEe TOYHOCTH PEryIMPYEMbIX TapaMETPOB BO BCEM IPOLIECCE.

Jlis nocTryKeHUs TOCTaBJICHHBIX LieJIe HE0OX0IMMO PEIIUTD CIEeIYIOIINE 3a/1a4u:

- NOWCK W  AaHaJM3 HAayYHO-TEXHWYECKOM JIMTepaTypbl Ha TEMy aBTOMAaTH3allH
TEXHOJIOTUYECKOI0 IIPOLIECCa IKCTPYAUPOBAHUS IPOTEKTOPHOM JIEHTHI;

- pa3paboTka MaTeMaTH4eCKOW MOJENU OOIIei TOJOBKH arperata U CUCTEMbl PEryJIHpOBAHUS
TEMIIEpPaTyphl Ha BBIXOJIE U3 OOIIEH FOJIOBKYU arperara;

- npoexktupoBanue ACY TII akcTpyanpoBaHus IPOTEKTOPHOM JIEHTHI.

[IpuMeHUTh pe3ynbTaThl MPOBEACHHBIX HCCIEIOBAHUM MOXXKHO Ha MNPENNPUITHIX I10
IIPOM3BOJICTBY UIMH, HAOpUMEp, B CHUCTEME AaBTOMATHYECKOI'O YIPABICHHUsS IPOU3BOJICTBOM
MPOTEKTOPA IIMHBI JJIs JTIETKOBBIX aBTOMOOMIIEH.

B TexHosornueckoM Impolecce 3KCTPYAMPOBAHUS IPOTEKTOPHOM JIEHTHI cama JIEHTa
BBIITYCKAETCS Ha AKCTPYyAOpe, B omucbiBaeMoMm ciydae Ha arperate AMYX 150/120, xotopsiii, B
CBOIO OYEpEb, COCTOUT M3 JBYX UYEPBAYHBIX MAIIWH XOJIOAHOIO NUTaHWs. BepxHss udepBsuHasd
Mammaa MUYX-150 npenHa3sHadeHa JjIsl BBIITyCKa OErOBOM YacTH MPOTEKTOPA, U HIDKHSS YepBSIUHAS
MammHa MUX-120 npennHasHaueHa Juisi BBIIYCKAa OCHOBAaHMsI NIPOTEKTOpa. Takke B cOCTaB
AKCTpYAOpa BXOIAT: OOIIasi TOJIOBKa arperara, B KOTOPOH MPOUCXOAMUT COEIMHEHHUE JABYX yacTeit
IIPOTEKTOPA, TPAHCIIOPTEPHI MUTAHUS, TPUEMHBIHN TpaHcnopTep, TOHBI 1 BEHTHIIATOPSI.

Bech nporiecc mpoTtekaer cieayomum odpazoM. /s Havyana mmpuil-MalinHbl pa3orpeBaroT,
JaHHBIA pa3orpeB co3aeT 0oJiee OIaronpuaTHBIC YCIOBUS SKCILTyaTalli 000py10BaHNUs, TIOBBIIIACT
IUIACTUYHOCTh PE3MHOBOM CMECH UM COKpallaeT HEeNpOU3BOIUTENIbHBIE 3aTpaThl BPEMEHHM Ha
perynupoBaHue mporecca. Jlangee 3amnpaBisitoT pe3WHOBBIE JIEHThHI U3 CTEJUIaXKeH Ha TpaHCIOPTEPHI
MIUTaHUS U JOBOJMAT JI0 3arPy30YHBIX BOPOHOK. Jlanee pe3suHOBasi CMECh IPOXOIUT YEpPE3 UEPBSIUHbIE
MalIMHbI, PABHOMEPHO IOJOrPEBAETCS, MEpEMEIINBAETCs, IpeccyeTcsl B TyOIMpOBAaHHYIO JIEHTY U
BBIXOJIUT Ha JajbHelIIee (OpMUPOBAHNE POTEKTOPA.

Pucynok 1 — TexHonmorudeckas cxema mpoiiecca
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B TtexHonmormyeckoMm Impolecce MPOU3BOAUTCS PErYIMPOBAHUE HECKOJIBKHMX IIapaMeTpOB.
PerynupoBanue tpex 30H B BUM, Tpex 30 B HUM wu enie aByX 30H B rOJIOBKE arperara — BO BCEX
30Hax nopanepkuBaercs temneparypa B 100 °C, perynnpoBaHHe CKOPOCTH BpallleHUs YEPBSUHBIX
MallliH U PETyJINPOBAaHUE CKOPOCTH BPAILEHUS TPAHCIIOPTEPOB — CKOPOCTh BPAILLEHUS TPAHCIIOPTEPA
s MUX-150 (BepxHsist uepBsiuHas MammHa) 45 o0/MuH, ckopocTh Bpamenus st UMX-120
(amxHssA yepBsuHas MamuHa) 50 06/MuH. Takke OCyIIecTBISIETCSI KOHTPOJIh MTapaMeTPOB JaBICHUS
Macia B cucreme, a UMeHHo 0,1 MIla, koHTposb TeMIepaTypbl U CKOPOCTH YEpPBAYHBIX MalIUH U
TPAHCIIOPTEPOB U KOHTPOJIb IPOBUCAHUS PE3UHOBOM JICHTBI.

OOBEeKTOM yTpaBJICHHUS SIBISIETCS 0011as TOJIOBKA arperara (dKCTpyaepa).

Jly6nupoBaHHast IeHTa MPOTEKTOpa MPOU3BOAUTCS B OOIIIEH rOJI0OBKE arperara.

l'onoBka arperara mMeeT CUCTEMY TEIUIOBOM aBTOMATHUKH, COCTOALLYI0 U3 AByX TOHOB n
JBYX BEHTWJISITOPOB JJI IBYX BXOZSIINX B FOJIOBKY JICHT.

Tabmuma 1 — Texunueckue xapakrepuctuku MUX-120 u MUX-150

HaunmenoBanue mapamerpa MUX-120 MUX-150
JlnameTp uepBsika HOMUHAJIbHBIA, MM 120 150
IIpon3BOAUTENBHOCTS MAKCUMAJIbHAS, KI/4 600 800
MaxkcumanbHast CKOpOCTb BpallleHHUs IHEeKa, 00/MUH 50 45
PerynupoBanue 4acTOTHI BpallleHUs YepBsKa IUTaBHOE [InaBHOE
MakcumanbHO gomycTuMmas Temmepatypa pe3unoBoit | 100 100
CMECH Ha BBIXOJI€ U3 rojioBku, °C

VYcTaHoBIIEHHAS MOITHOCTD ABHATATeNIel, KBT 125 140
Macca, xr 4200 5300

C nomotipto TpyOUaThIX JIEKTpOHArpeBaresiel roJIoBKy 3kcTpyaepa HarpeBaroT A0 100 °C u
B JAJbHEHUIIEM IOAACPKUBAIOT NAaHHYIO TEMIIepaTypy, €CId TeMIeparypa IPEBLIIIACT IPENe,
BKJIIOYAIOTCS BEHTUJISTOPBI.

B ronoBke arperata NpOUCXOJIUT COEIMHEHHE JBYX 4YacTe€d NIPOTEKTOpa, PaBHOMEPHO
pazorpetasl pe3MHOBasi CMECh MEPEMENIMBACTCS U MPECCYeTcsl B AYyOIMPOBAHHYIO JICHTY M BBIXOJIUT
Ha JanpHelee (GOpMUPOBAHKE TPOTEKTOPA.

Hz B

Hz 9T P

Pucynok 2 — Cxema ronoBku arperata (1 — obmias romoska arpera, 2 — TOH,
3 — BEHTHUJISATOD)
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PerynmupoBanune TemmepaTypbl 0Omeld TOJIOBKM arperata W  PE3WHOBOM  CMECH
OCYILECTBISIETCS C IMOMOILIpI0 ¢ nomombio TOHOB, kKoTOphle, B CBOIO OYepeldb, YIPAaBIAIOTCA
pEryJIITOpaMu MOIIIHOCTH, PETryJIUPYIOIIMMHA BbIXOJHOE HamnpspkeHue. g moctpoenuss CAP u
MOJTyYeHUs TPEJCTAaBICHUNA O CBOMCTBAaX OOBEKTa OBLI OCYIIECTBICH METOJA SKCIEPUMEHTa, C
MTOMOIIIBI0 KOTOPOTO BO3MOKHO JTIOCTATOYHO TOYHO OIPEACIUTHh CBOMCTBA 00BhekTa. C 3TOH 1ebio
TOJIOBKY arperata OCHAIIAIOT anmnapaTypod Uisi BHECEHHsS BXOJHBIX THUIIOBBIX BO3MYILEHUH U
OIIPEEIIEHUS €r0 OTBETHOM PEaKLMU BO BPEMEHHU.

JI1g CHATHSI BpEMEHHBIX XapaKTEPUCTUK JOCTUIAETCS TOCTOSHCTBO TEMIEPATYPHI PE3UHOBOM
CMECH B TOJIOBKE arperara, 3aTéM BHOCHUTCS Ha BXOJ BO3MYILNAIOLIEE BO3JEHCTBUE — CTYIICHYATOE
yBenunueHnue MouHoctn TOHOB, oTBeyaromux 3a HarpeB rOJIOBKU arperata. Peakuus oObekTa Ha 3TO
BO3MYILICHHE, KPUBAas pa3sroHa PErUCTPUPYETCS B KOOPAMHATAX: BBIXOHAS BEJIMYMHA — TEMIIEPATYpa,
npeoOpa3oBaHHas B OTHOCUTENIbHBIE KOOPAMHATHI, M3MeHsomuecs B nuamnasone ot 0 go 100%, u
BpeMs. VI3MeHeHue BbIXOJHON BEJTMUMHBI PETUCTPUPYETCA 10 TEX MOp, MOKa O0OBEKT YIPABICHUS HE
IIPUMET HOBOE YCTaHOBUBILEeCs 3HadeHHe. [lo TOIyyeHHBIM 3HAUEHUSM  OIPEAEIAETCS
Kod(ppurmeHT ycuiieHusi 00beKTa — k M CTpPOUTCS «KpUBasi pa3roHax.

Pacuer IIM/I-perynsTopa npou3BoauTcs 1o mMerony 3uriepa-Hukoinbca, npenMylecTBaMu
KOTOPOTO SIBJIAIOTCS MPOCTast U ObICTpast HACTPOMKA PEryyiaropa, ¢ MOCIeAYOeH JONOIHUTEIbHOM
MIOACTPOMKOM ITapaMeTPOB.

ITo nroram moaenupoBaHus Obljia pacCUUTaHa NepeaaTouHas GyHKIH 0ObeKTa YIPaBICHMUS,
COTJIACHO KOTOPOI 00BEKT MMeeT 2—i mopsAAok ¢ 3ana3asiBanueM 61.81 cexynabl. ChopMUpOBaHbI U
pELICHBl OCHOBHBIC 3aJa4d ONTHMHU3ALIMHA CHCTEMBl YIIPABJICHMs, COCTaBICHA MaTEMATHYECKas
Mojzenb oObekTa ympaBieHus. IlpousBeneH pacder HacTpoeuHbIX Ko3dduuuenro ITHNI-
perysaTopa, IpOBEICHO MOIEIMPOBAaHUE Ipoliecca ympasieHus. IIponmsBeneH aHannu3 KadecTBa
yIpaBJIeHUS! 00BEKTOM.

[Tomygennass CAP oOecrneunBaeTr KadyeCTBEHHOE pETYJHpPOBAHWE U  TOAJEPKAHUE
TEeMIepaTypbl PE3MHOBOM cMmecu B OOIIEeH TroJIOBKE arperata Ha 3HA4YEHUSX, YCTaHOBJIEHHBIX
TEXHOJIOTUYECKUM PETTIAMEHTOM.

Taxoke ObLT BBINOJIHEH aHAJIN3 HAYYHO-TEXHUYECKOM JIUTEpaTypbl HA TEMY SKCTPYAUPOBAHUS
NPOTEKTOPHOM JIeHThI, OblTa pa3zpaboTaHa MaTeMaTHdecKas MOJeNb OOIIeH TOJIOBKM arperara u
CHCTEMBl PETYJIUPOBaHMS TEMIEpaTypbl Ha BBIXOJE M3 OOIIeH TIOJOBKM arperara, Takke ObUIM
CIIPOEKTUPOBAaHbl (YHKLIMOHAJbHAS CXEMa, CXeMa BHEUIHMX COCJUHEHWH, IKad ynpaBiIeHHUS H
CTPYKTYpHasi CXeMa TEXHOJIOTMYECKOT 0 IIPOLECCA IKCTPYAUPOBAHNS TPOTEKTOPHOM JIEHTHL.

Bmecte ¢ 3TUM OBLT IpPOM3BEACH MOAOOP CPEACTB aBTOMATHU3ALMHU JUIS BCEX MapaMeTpoB
nporecca, NoJ00p OCYHIECTBISUICS TakK, 4TOObI BCE CpPEACTBAa aBTOMATU3alMM COOTBETCTBOBAJIM
COBPEMEHHBIM TPEOOBAaHUSAM aBTOMATHU3ALUU U BMECTE C 3TUM ObUIM BBIOPAaHBI PAlIMOHATIBHO C TOUKH
3peHusl COOTHOIIEHMS LIEHA-Ka4eCTBO.

Jns noctuxkeHus 1eneil B Xojae paboThl ObUTM pelieHbl IMOCTABICHHbBIE 33Jaud, a UMEHHO:
ObUI MPOM3BENEH IMOMCK U aHAIM3 HAyYHO-TEXHUUYECKOW JIMTepaTypbl Ha TEeMy aBTOMaTH3allMs
TEXHOJIOTUYECKOTO Tpollecca AKCTPYIUPOBAHHUS MHPOTEKTOPHOM JIEHTHI, ObUIM pa3pabdoTaHbI
MaTeMaTH4ecKass MoOJIeNlb OOILIEH TOJIOBKM arperata M CHCTEMbl PEryJIMpPOBAHUS TEMIIEpaTypbl Ha
BBIXOJIe M3 0OLIel rojoBKH arperara, Takke Obuta crpoektupoBana ACY TII skctpynupoBaHus
MPOTEKTOPHOM JICHTHI.
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AHAJIN3 CUCTEMBI YIIPABJIEHHUSA CTEHJIA IO UCCJEJOBAHUIO CBOMCTB
ABPA3NBHbBIX MATEPHUAJIOB

Macnosa T.A., ctynent, BAD3-230, BIIU (punuan) Bonr[ TY
Capuni A.B., k.T.H, noneHt, kadpenpa BAD, BIIU (pumman) Bonrl TY

Jltoboe coBpeMeHHOE TMPOU3BOACTBO HEBO3MOXKHO TMPEACTaBUTH 0€3 HUCIOJIb30BaHUs
aOpa3uBHBIX MHCTPYMEHTOB. OHU IMO3BOJISIOT 00pabaThiBaTh pa3iMyHble MaTepuabl (LUTH(OBATH,
MOJINPOBATh U T.1.). AOPa3UBHBIM MHCTPYMEHT COCTOMT M3 OOJILIIOrO 4ucia a0pa3suBHBIX 3€pEH,
CKPEIUICHHBIX MEXay co00il cnenuanbHOM cBs3kol. [103TOMy OCHOBHBIE CBOWCTBa aOpa3WBHOTO
MHCTPYMEHTa OIpPENeNsIOTCS MaTepuaioM W CBOMCTBaMHM 3€peH, a HE TOJbKO THUIIOM CBS3KH,
pacripesielIeHueM 3epeH 10 BCEMY HHCTPYMEHTY, a TaK)Ke TEXHOJIOTHEH H3TOTOBJICHUSI.

Jlis KOHTpOJds pexyuiell cnocoOHOCTH HUIM(QMATEPHAIOB B YCIOBHSIX, MOJEIHPYIOIIMX
ycnoBHsl pabOThl a0pa3UBHBIX 3epeH B HUTU(OBATIBHOM Kpyre, npumensercst npudop «PC3-2» [1]. B
OCHOBY €ro pa0OTHI TIOJIOKEH CII0C00, 3aKITI0YaIOIIHICs B T oBaHUN 00pa3iia yIIOTHEHHBIM (1101
JEWCTBUEM IICHTPOOECKHBIX CHJI) CJIOEM HCHBITYeMbIX aOpa3suBHBIX 3€peH, HaXOMALIMXCS BO
BpallaroneMcs ¢ 3aJIaHHON CKOPOCThIO Oapabane [2].

Pabora na mpubope PC3-2 (puc. 1) ocymecTBisiercs cieayomum o0pa3oM. Y CTaHaBIMBACTCS
HEo0XoauMasi CKOPOCTh PEe3aHUs IYTEM MEPECTAaHOBKHU PEMHS B PYUbsIX IIKMBOB 3JIEKTPOJIBUTATENS U
mnuHaens. B OyHkep muTarens 3achlmaercss CyXoil mnuiM@marepuan, MOoJUIekalluil HCIBITaHUIO.
O6pa3zern, umerotuii Gopmy cTepkHs ATUHON 50 MM, TUaMETPOM 25 MM, BCTABISETCS B CIIEUAIBHOE
OTBEpPCTHE YIPYron OAKM U 3aKMMaeTcsl BAHTOM. Bkitouaercst mpuBoj OapabaHa, BUOpomUTATENS U
nojjaya  CMa30YHO-OXJIAKIAIOMeH JKuAKOCTH. [lpn  3TOM  NMPOM3BOAMTENBHOCTH — IHUTATENsS
MaKCHUMallbHa, TIOCKOJIbKY OTCYTCTBYET CHUTHAll JaTuyuMKa YCWIMSA pE3aHus, YIpaBJIsIOMINN
NPOM3BOAMUTENBHOCTBIO  MHTAIOMIEr0  ycTpoiicTBa. MOMEHT KacaHHs CJIOS  YIUIOTHEHHOTO
nmudmareprana U olOpasna cuMTaeTcs HayalloM HchbITaHus. JlanmbHeillliee HapallldBaHUE CIIOS
YIJIOTHEHHBIX 3€PEH BBI3BIBACT YBEIMUYCHUE CUIIBI PE3aHMUs, a OTPHLIATeNIbHAs 00paTHas CBS3b JaTUYMKa
yCUJIMSI pe3aHusi W BUOpomuTaTenss oOEeCneyrBaeT W3MEHEHHE MPOU3BOJUTEIBHOCTH IUTAIOIIETO
YCTpOICTBA U TEM CaMbIM CTAOMIIM3AIIUIO CHIIBI PE3aHUs Ha 3aJaHHOM ypoBHe [3].

«PC3-2» wuMeeT psa CyIIECTBEHHBIX HEJOCTATKOB, KOTOpBHIE BIHUSAIOT Ha KauecTBO
ompeneneHuss pe3aHus. Jlns TOBBILICHWS KayecTBa OIpPENENICHUS PEeXYyIIeH CIIOCOOHOCTH
aOpa3MBHBIX MaTEPUATIOB TPEOYETCS IPOBECTH MOJICPHUBAIIMIO PACCMOTPEHHOTO TIprudopa [2].

Kpome oueBHAHOrO MOpPAJBHOrO yCTapeBaHUS IO JJIEMEHTHOH 0asze mnpubopa, Takxke
HaOTI0JaeTCs TOTEePS aKTYaJTbHOCTH 10 TEXHUYECKUM XapaKTePUCTHKaM [4].

Jns yBenuyeHHs NPOU3BOJUTEIBHOCTH U IOBBIIICHUS KauecTBa aHalu3a a0pa3WBHOTO
Marepuaiza Heo0X0IMMO UCIIOJIb30BaTh CUCTEMY yIipaBieHus Ha 6aze [TJIK.
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FULILUR

Pucynok 1 — Cxema npu6opa PC3-2, rae / — cBapHOE OCHOBaHUE, 2 — HATSHKHOE YCTPOUCTBO,
3 — IPUBOJHOM pEeMEHb, 4 — ANEKTPOJBUTATEIb, 5 — TPEXPYUbEBBIE IIKUBBI, 6 — KPBIIIKA 3alIUTHOTO
KOXyXa, / — OKHO, 8§ — monepeyvHas IiaHka, 9 — ynpyras 6anka, /0 — obpaszer, /1 — HOXKa
MEXaHOTpoHa, /2 — nurtarens, 13 — konbda Bynsda, 14, 15 — HanpaBisronime

Hosslit mpubop, KpoMe BCEro mpovero, JOJKEH UMETh PEryJIMpPOBaHUE CKOPOCTH BPAILECHUS
Oapabana [2]. Hecmorpss Ha TO, 4TO aHanmormuueli MexaHu3m B «PC3-2» Obul peanu3oBaH:
HeoOxouMasi CKOPOCTh pe3aHus YCTaHaBJIMBAJIACh IyTEM NEPECTaHOBKU PEMHS B PYyUbsX IIKHBOB
AJIEKTPOABHUraTeNsl W ILIMHUHJENSA, a PEryIHMpPOBKAa CKOPOCTH B HEM OCYHIECTBISIETCS MOCPEICTBOM
MIEPECTHIKOBKU paMbl Ha TPEXPYUbEBBIX IIKMBAaX — MEXaHU3M He akTyaneH. OH UMeeT OrpaHuYeHHOE
KOJIMYECTBO CKOPOCTEH, a WX 3HAUEHHsI CTPOrO peryiaMeHTHpoBaHbL. [y Oojee ONTHMAalIbHOTO
YOpaBJICHUS CKOPOCTHIO BpalleHHs OapabaHa B MOJEPHU3UPYEMOM TIPHOOpPE HEOOXOIUMO
MCIOJIb30BATh AJIEKTPOABHUraTeNb B TaHJEME C YAaCTOTHBIM IpeoOpazoBaTeseM, KOTOPHIHA, B CBOIO
ouepenb, Oymer moakmoueH k [IJIK. DTo mo3BomuT Oosiee TOYHO TOAOMpaTh M PETYIUPOBATH
CKOpPOCTH BpaleHus 6apabdaHa.

[Tonaya abpa3uBHOTO 3epHA HEMOCPEICTBEHHO B 30HY HUIM(POBKU B 3aBUCUMOCTU OT YCHUJIUS
pe3anust B «PC3-2» ocyecTBisieTcsl myTeM MoMeIeHus: obpasia, uMeromero GopMy CTepkKHS, B
CHeIMaJIbHOE OTBEPCTHE YNPYTron OaaKky M 3aKUMaHHS €ro BUHTOM. BepxHuii KoHel ynpyroi 6anku
CBSI3aH C HOXKKOH MEXaHOTPOHA, C MOMOIIBI0 KOTOPOrO M OCYIIECTBISIETCS W3MEHEHHE YCHIIHS
pe3anus. B HOBOM mpubope u3mMepeHue yCuius pe3aHusi IPOU3BOAUTCS MyTeM U3MEPEHUs YyIpyrou
nedopmanuu TBEpAOTo Tela, a MMEHHO KacaHue nuidmaTtepasiom obpasna. i cCUuThIBaHUS 3TOM
nepopMaIi NpuMEHseTCs] TeH30JaTUHK.

Takum o00pa3oMm, IpH YBEJIWYCHWU KayecTBAa OINpPENEICHUS pPEXylled CIocoOHOCTH
aOpa3uBHOTO 3epHa HeoOXxomuMmo ymydiieHue npudopa «PC3-2». HoBeiii nmpubop M0KEH WMETh
peryaupoBaHMe CKOPOCTH BpalleHus OapabaHa, KOTOPOE OCYIIECTBIISIETCS C  IOMOUIBIO
anekTpoasurarens. Kpome 3toro, Heo0X0auMO OOHOBHUTH CHUCTEMY IOAAauu aOpa3sUBHBIX 3€PEH B
30HY pE3aHHs B 3aBHCHUMOCTH OT YCHJIMSI pe3aHusi, KOTOpoe OyaeT H3MepsAThCS C IMOMOIIBIO
TEH30/]aTurKa.
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ABTOMATHU3ALIUA TEXHOJTOI'MYECKOI'O ITPOIHECCA BYJIKAHU3ALIUU
ITHEBMOBAJIJIOHOB
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CutaeB A.A., K.T.H., AoueHT, kapeapa BAD, BIIU (pumman) BonrI'TY

Jlis cucreMbl ynpaBlieHHSI TEXHOJOTHUYECKUM IPOLIECCOM BYJIKAaHU3AIMHU IMHEBMOOAIIIOHOB
ObUT BEIOpaH MporpaMMupyemslil moruueckuit koutposep (I1JIK).

[To asTomy mpoekty Obuto pemeno BHenputTh [IJIK ¢ aHamoroBeIMH W JIUCKPETHBIMHU
BBIXOJIAMH, C BO3MOXXHOCTHIO YCTAHOBKH JOIMOJIHUTEIBHBIX MOIYJEH M COBPEMEHHBIMU U THUOKUMU
uHTepdeiicamu cBsi3u. JlaHHbIe, MOJTydaeMble TaTYMKaMU, 3aMIUChIBAIOTCS B 6a3y JaHHBIX U XPaHATCS
Ha cepBepax MpeInpUaTHs, T0ITOMY HEOOXO0JuMa BBICOKasi CKOPOCTh U OecriepeOoiHOCTh nepeaadn
JAHHBIX IS JaJIbHEUIIICH Mepeladyn 3TUX JaHHBIX Ha 3-i ypOBEHb aBTOMATU3allUX IPOU3BOACTBA.

[TosTomy cambiMu HeoOXxouMbIMU TpeboBanusiMu K [TJIK sBnstoTest:

1. O6ecniepeOOHHOCTL PabOTHI,
2. CKOPOCTh 00pabOTKH M Mepeavn TaHHbIX,
3. COBpPEMEHHBIC UHTEP(EICHI IJIs1 COSTUHEHHUS C [IEXOBOW CEThIO MPEIPUATHS.

Jnis peanus3alMd CUCTEMbI YIPABIEHHUS HYKHO ONPEAEIUTHCS C BHIOOPOM IMPOU3BOIAMTEINS
IJIK: Mitsubishi, OBEH, Siemens. Bce Tpu npou3BoAUTENs MPUMEPHO PaBHBI 10 CTOUMOCTH ISt
MoJiesIel ¢ OIMHAKOBBIM (DYHKIIMOHAJIOM, IIOATOMY OyJleM paccMaTpuBaTh, UCXOJs U3 TPEOOBaHUN K
YCIOBHSIM ~ OKCIUTyaTallid, COBPEMEHHOCTH WHTep(eiicoB, NpOrpaMMHOrO oOOecredYeHus |
(YHKIIMOHATILHBIX OCOOCHHOCTEH KOHTPOJIEPOB.

OpnHoit u3 BaxubIX xapakTepucTtuk [1JIK npu ero BeiOOpe — KOITUYECTBO TOYEK BBOJIA/BBIBOAA.
OTO MaKCUMaJIbHOE KOJIMYECTBO JAMCKPETHBIX YCTPOMCTB (JATYMKOB M  HCIOJHUTEIBHBIX
MEXaHM3MOB THIIa BKJIIOUEH/BBIKIIOUEH), KoTopoe MOoxHO nojakiatounts K IIJIK. B noxymenranuun
MPOU3BOAUTENSL ATO YHUCIO YyKaszbIBaeTcs sl camoro momiHoro u3 cepum IIJIK ¢ yderom Bcex
MoJynel pacmupeHus. Tak Kak Ui BCeX TpeX KOHTPOJUIEPOB CYLIECTBYET OIPOMHOE KOJINYECTBO
pa3sHOOOpa3HbIX MOJIYyJEeH pacHIMpeHHs, TO MOA0OpaTh MOIYJIM MO KOJIMYECTBY BXOJOB/BBIXO/OB
npobnemMoit He OyzerT.

IJIK mpuMensieTcs i MEIJICHHBIX mporeccoB. LMk mporpaMMbl KOHTPOJIIEpA, €CIM HE
UCTIOJB3YIOTCS CIOXKHBIE (DYHKIIMM U MPOLEAYpPHl — OT €IUHHII A0 COTeH MMJUIMCEKYH[. [losTomy
npu pabote ¢ coBpemeHHbIMU [IJIK BeposTHOCTH TOTO, 4TO BBl CTOJNKHETECH C HEXBAaTKOU
IIPOU3BOIUTENLHOCTH, HU3Kast. Ecnu npu pazpaboTke ecTh TpeOoBaHKE K OBICTPOJACHCTBUIO, OLIEHUTD
€ro MOXHO, TOJbKO HANHUCaB MporpamMmy. Y HEKOTOPBIX MPOU3BOAUTENECH €CThb MHCTPYMEHT B
IPOrpaMMHOM 00€CIeUeHUH ISl OLICHKH BPEMEHHM IMKJIAa ImporpamMmbl. Pasmep mporpammsl TOxe
OIpaHUYEH, HO Ha MPAKTUKE C OTPAHUYEHHUEM CTOJIKHYTCS O4eHb HeMHorue. ITo cratuctuke TOIbKO
25% obmero oobema pabouell IpOrpaMMbl 3aHUMAET YIPABJICHUE TEXHOJIOTUYECKUM IPOIIECCOM.
Octanbubie 75% — 3T0 cepBUCHBbIe (QYHKIUHU, 00pabOTYMKK OIIMOOK M mpouee. MHOroe takxe
3aBUCHUT OT CTWJIsS porpaMMupoBaHusi. OeHNUTh, CKOJIBKO OyaeT 3aHuMaTh Bamna nporpamma Jio eé
HalKCaHus, HE UMesl OIbITa MPOrPaMMHUPOBAHMsI OJAHOTHUIIHBIX 3a/a4, HEBO3MOXkHO. [TosaToMy 1100
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6epem cambiii mMomsblid [1IJIK B nuHeiike, 1100 mumeM NporpaMMy MU HpPOBEPSEM C MOMOIIBIO
nactpymeHToB I10, ckonbko oHa 3aHmMaeT. EcTe 5 s3bikoB mporpammupoBanus [1JIK, xoTopsie
OIMCcaHbl B pazzene MexayHapoaHoro cranaapra IEC 61131-3. IIpousBoautenu pemarnT, Kakue u3
JOCTYITHBIX SI3bIKOB OyzaeT moanepxkuBath ux [LJIK. IIporpaMmucT BEIOMpaeT MOCTYIMHBINA SI3BIK, HA
KOTOpPOM OH OyZeT mucaTh mporpammy. OOIue peKOMEeHJAllMU MPH BBIOOPE s3bIKA CIEIYIOLIHE:
Instruction List (TEKCTOBBIH acceMOIEpONOTOOHBIN S3BIK) HE PEKOMEHIYETCS MCIOJb30BaTh BBUIY
HU3KOW HaIVIATHOCTH U CIOXKHOCTHU HaJaJKu U MoAepHu3auuu nporpaMmsl; Function Block Diagram
(rpadguueckuii A3BIK JIOTUYECKUX BJIEMEHTOB) — PEKOMEHIYeTCs HCIOJb30BaTh B HEOONIBIINX
3ajjavax, MpH YBEJIWYCHUU MPOrpamMMbl HarsiiHoCTh naaaeT; Ladder Diagram (rpaduueckuii s3p1k
pENEHHO-KOHTAKTHBIX CXEM) — PEKOMEHIYETCS JIJIs1 HAITMCAHMS JIOTUYECKOTO YIIPaBICHUS (BKJI/BBIKI)
JII000H CII0KHOCTH, 00J1aeT BBICOKOM HArISIAHOCTRIO; Structured Text (TEKCTOBBIH MacKaaenog00HbIH
SI3bIK) — PEKOMEHIYETCSl MCIOJb30BaTh Il MaTeMaTudeckux pacueroB; Sequential Function Chart
(rpacduyeckuii BBICOKOYPOBHEBBIH S3BIK) — TMpeIHa3HA4eH JUIs CTPYKTYPUPOBAHHUS CIOXKHBIX
MPOrpaMM YIIpaBJICHUs, NMPU 3TOM OTIENIbHbIE OJOKHM MUIIYTCS Ha si3blka Oojiee HU3KOTO YpPOBHSI.
ITpu BwIGOpe IIJIK HYXHO PYKOBOJCTBOBAaTHCS HE TOJBKO ANIAPaTHBIMU BO3MOXXHOCTSMH, HO
(GYHKIIMOHATBHBIMA BO3MOXKHOCTSIMH Cpelpl pa3paboTku mporpamMM. [IO HOMKHO CyIEeCTBEHHO
O0JIETYNTh JKU3Hb MPOrpaMMHCTAa M 3AIIUTUTH ero oT omubok. Cremyromme Ttunsl [TIK,
YAOBJIETBOPSIONIUE BbIIIECKa3aHHOMY [1].

Tabmauma 1
Ha3Banue HanmenoBanue XxapakTepuCTUKU 3HaueHue
XapaKTepUCT
UKH
Mitsubishi MakcumanbHOE KOJIMYECTBO Mopyseil (6e3 yuera moxmynei | 31
FX3U «V/ICTOYHUK IIUTAaHUS» ), IIIT
Pabouas remneparypa 0...+75°C
Kiacc 3amutst 1P20
MakcumanbHOE KoJIM4ecTBO MoayJien «[lanens ynpaBieHus», | 8
T
KonnuecTBO BX0OIOB\BEIXOIOB 64
MaKCUMaJIbHOE KOJIMYECTBO aHAJIOTOBBIX BXOJIHBIX/BBIXOAHBIX | 384
MOJTyJIei
CkopocTh 0,065 Mxc
1o GX IEC
Developer
KOJIM4ecTBO MopToB RS-485 2
OBEH ITJIK | KomuuecTBO BXOOOB\BBIXOI0OB 12
110 PaGouas Temmepatypa -10 ... +50
°C
Kuace 3ammrsl P00
110 Codesys
RS485 (¢ ranpBaHMYecKoil U30IALMEH) - M1 00beAUHEHNS B | 1
cetb npubopoB «<KOHTAP»
RS485 * - nnst momkirodeHus pacmupuTenei, padorarommux | 1
110 npotokosry DMX-512
RS232 * - nys moakmoueHus nepudepuiiHbIX YCTPOKUCTB 1
RS232+Ethernet unu USB+Ethernet - nns cBA3u ¢ BEpXHUM
YpOBHEM YIIpaBJI€HHUs, TPU HATMYUU BCTPOEHHOTO CYOMOIYJIst
RS232+Ethernet unu USB+Ethernet - nns cBa3u ¢ BepxHum | 1
YpOBHEM YIIpaBJICHHUs], TPU HATMYUN BCTPOEHHOTO CYOMOIYJIst
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SIEMENS s7- | CereBoii untepgeiic RS-485 1
300 110 Simatic step7
Pabouas Temneparypa 0..50°C
[IpoTokon nepenaumn RS 232,
TTY, RS
422/ RS 485,
PROFIBUS,
PROFINET.
Yuciio Mmoxyneil BBOAA-BbIBOIA 64

Hcxons u3 cpaBHEHUs XapaKTEPUCTUK, MHOM ObUT BeIOpaH kKoHTposuiep Mitsubishi FX3U wu3-
3a ero OBICTPOJICHCTBUS U COBPEMEHHOCTH, a TaKkKe 00Jiee BEICOKOW CTENCHH 3aIIUTHI TI0 CPABHEHHIO
C KOHKYPEHTaMH.

HpeI[CTaBHeHBI €TI0 TCXHUYCCKUC XaPAKTCPUCTUKHU, KOTOPBIC IMOKA3BIBAOT UX IIPUMCHHUMOCTDH
B MICCIIETyEMOM IIPOIIECCE U COOTBETCTBUE IKCIUTYaTAllMOHHBIM TPEOOBAHUSIM.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:

1. OneKkTpoHHBIM  pecypce:  https://bvl.center/vyibor-plk.html  (Jlata  oOpamenus
15.06.2022).

2. Karamor mnponyknmuu  «MitsubishiElectric»  [Onextponnsiii  pecype]//  URL:
https://ru.mitsubishielectric.com/ru/productssolutions/factoryautomation/index.html (nara

obpamenus 15.06.2022).

3. Karanor nponykmun «OBEH  IIJIK  110»  [OnextpoHHslii  pecype]  //
https://owen.ru/product/plk110_mO02.

4. Karanor mpoaykmuu «SIEMENSS7-300» [Onextponusiii pecypc] // Kommanus
«SIEMENS». URL: https://sp-t.ru/uploads/pdfs/siemens-plk-simatic-s7-300-rukovodstvo-po-rus.pdf.

OCOBEHHOCTHU PABPABOTKHA ABTOMATHU3UPOBAHHON CUCTEMBI
YIIPABJIEHUSA TEXHOJIOTNMYECKHUM ITPOIECCOM OYUCTKH CTOYHbBIX BO/I

Ha6opumkos P.O., ctyaenr, rpynna BAY-426, BIIU (¢pwman) BonrI TY
Edpemkun C. 1., accuctent, kaheapa BAD, BIIU (bunuan) Boar[ TY

Bo Bce BpeMeHa ToceneHHS JIIOACH W pa3MEIICHHE MPOMBINIJICHHBIX OOBEKTOB
peaHI/I3OBa)II/ICB B HCHOCpCHCTBCHHOﬁ 6J'II/I3OCTI/I oT HpGCHBIX BOIOEMOB, I/ICHOJ'IBSyCMBIX JJI
MMUTHEBBIX, TUTHCHHUYECKUX, CEIIbCKOXO3SMCTBEHHBIX M IPOU3BOACTBEHHBIX Ielieid. B mporecce
HCIIOJIB30BaHHUA BOABI UYCIIOBECKOM OHaA HU3MCHsJIA CBOU HpI/IpO,Z[HBIe CBOﬁCTBa U B p;{;[e cnyqaeB
CTAaHOBWJIACh OMACHOM B CAaHWUTAPHOM OTHOIIEHWU. BHOCIEACTBMU ¢ pa3BUTHEM HMHXEHEPHOTO
00OpyIOBaHUSI TOPOJOB M MPOMBIIIJICHHBIX OOBEKTOB BO3HHKJIA HEOOXOJMMOCTH B YCTPOMCTBE
OpraHW30BaHHBIX CIIOCOOOB OTBEACHHUS 3arpsA3HEHHBIX OTPA0OTABIIMX TIOTOKOB BOABI IO
ClIIcouaJIbHBIM FI/II[pOTGXHI/I‘-IGCKI/IM COOpy)KeHI/IHM. B HaCTOAIICEC BpeMH 3HAUYCHUC HpGCHOﬁ BOAbBI KaK
MIPUPOJTHOTO CHIPhSI MTOCTOSTHHO Bo3pacTtaeT. [Ipu ncrnonp30BaHuy B OBITY M MPOMBIIIJICHHOCTH BOJIA
3arpsA3HAETCS BEIECTBAMU MUHEPAIBHOIO U OPraHUYECKOTO MPOUCXOXKAEHUA. TaKyro BOLY IIPUHATO
Ha3bIBaTh CTOYHOU BOJIOM.

B 3aBUCUMOCTHU OT HpOI/ICXO)KI[eHI/IH CTOYHBIX BOJ OHH MOFyT co;[epn(aTL TOKCHUYHBIC
BEIIIECTBA U BO3OYIUTENH Pa3IMUYHBIX MHPEKIIMOHHBIX 3a00JI€BaHUMN.

Bo0X035MCTBEHHBIE CHCTEMBI TOPOJOB M IPOMBILIJIEHHBIX IPEANPUATHA OCHAILECHbI
COBPEMEHHBIMH KOMIUICKCAMHU CaMOTEYHBIX M HAMOPHBIX TPYOONPOBOJOB M JAPYTUX CHEIUATBHBIX
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COOPYXKEHHH, pealn3yIOIIUX OTBEJIEHHE, OYHCTKY, OOE3BPE)KMBAHHE U HCIOJIB30BAHHUE BOJBI U
00pa3yromuxcs 0CaJKoB.

Jliss  COBpEMEHHBIX CTAHIMKA OYUCTKM CTOYHBIX BOJ XapakTepHO CTPEMIICHHE K
aBTOMATH3AlMK YIIPaBJICHUsI TEXHOJIOIMUYECKUMHU MpolieccaMu. Takasi aBTOMaTU3alisi MOXKET ObITh
JOCTUTHYTa TOJIbKO TIpU TPUMEHEHUH HAJCKHBIX B OKCIUTyaTalldd PETYIHPYIOIIUX CHUCTEM,
CIOCOOHBIX CAMOCTOATEIBHO KOHTPOJIUPOBATh MPOTEKAaHHWE IMpolecca U B Ciaydyae OTKIOHEHHS
JNENUCTBUTENHLHOTO 3HAUCHUSI PETYIUPYEMON BEJIMYUHBI OT 3a/IaHHOT'0 KOPPEKTUPOBATh X0/ IIpolLiecca.

Oco0oe 3HaueHHWE HMMEET DPAa3BUTHUE COBPEMEHHOM CHCTEMbI BOJOOTBEACHHS OBITOBBIX U
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI, OOECIIEUYMBAIONINX BBICOKYIO CTEIEHb 3alIUTHl OKPYXKAIOIIEH
NPUPOAHON cpenpl OT 3arps3HeHuid. HawuOonee cyiecTBeHHbIE pe3yabTaThl MOJYYEHbI MpU
pa3paboTKe HOBBIX TEXHOJIOTMUECKUX PEIIeHUH B Bompocax 3((HEKTHBHOTO HCIOIH30BAaHUS BOJIbI,
CUCTEM BOJOOTBEACHUS U OUUCTKU MPOU3BOJCTBEHHBIX CTOYHBIX BOJI.

B o0meM ciyyae TEXHOJIOTMYECKUN MPOLIECC PeaTU3yeTcsl MOCPEACTBOM TEXHOJIOTUYECKUX
orepalii, KOTOpble BBIIOJHAIOTCSA NapauleIbHO, MOCIEA0BATENbHO WM KOMOMHUPOBAHHO, KOTJa
Hayajo TMOCHEAYyIoIe omnepaluud CIBUHYTO [0 OTHOIIEHUIO K Haudalny MNpeAblayIeH.
ABTOMAaTHYECKHE YCTPOWCTBA KOHTPOJIA (KOHTPOIBHO-U3MEPHUTEIbHBIC TPHOOPHI) O0O0ECIECYHBAIOT
OBICTpBIC ¥ TOYHBIC MU3MEPEHUsI TEXHOJOTUYECKUX MMapaMeTpOB: TEMIEPATYPHI, NaBICHUS, PAcXo/a,
YpPOBHS, UTO OYEHb Ba)KHO JJIsl Ka4ecTBa MPOIYKIUH.

st co3maHus aBTOMATU3MPOBAHHOW CHUCTEMBI YIPABIECHUS HEOOXOAMMO OMPEISIHUTH DPSIJT
MapaMeTpoB, KOTOPbIE HYXKHO PEryJupoBaTh M KOHTPOJIMPOBATH: KAUECTBO OUMIIEHHOW CTOYHOMN
BOJIbI, PACXOJ] PEareHTOB B MPOLIECCE KOATYJIALNHU, 00BEM MMOJIy4aeMON OUUIIIEHHON CTOYHON BOJIBI.

B TexHoIOrnuecKoM MpoLecce OYUCTKH CTOYHBIX BOJ| HUCIOJIb3YETCSl MHOTO 00OpYIOBaHUS
JUIS Ka4eCTBEHHON OYHMCTKH BOJBI. KauecTBEHHOE OYMINEHWE CTOYHBIX BOJ| MPEACTaBISET COOOM
MHOTO3TaIHbII Mpolecc. buonornueckuii 3Tam CcUMUTAeTCsl OJHUM M3 CaMbIX BaXKHBIX, TaK Kak
MO3BOJISIET OYUCTUTh CTOKH OT PACTBOPEHHBIX M OPTaHMYECKUX dJIEMEHTOB. D¢ (HEKTHUBHBIM
MHCTPYMEHTOM I 3TOTO MPOILIecca SIBISIOTCS a3POTEHKH /Il OYMCTKU CTOYHBIX BOJI.

AdpOTEHK — 3TO CHUCTeMa AaKTUBHOTO OMOJIOTMYECKOTO OYHIIEHHUS CTOYHBIX BOJ,
BHITIOJTHEHHAsT B (OpMe MPSIMOYTOJILHOTO pe3epByapa C PsAIOM JOMOTHHUTEIBHBIX JJIEMEHTOB. B
MPOLIECCE OYUCTKHU Yepe3 EMKOCTh IMPOMYCKAIOTCSI CTOYHBIE BOJIbI, IEPEMEILIaHHbIE C AaKTUBHBIM HUJIOM
1 HachIIaeMbI€ KUCIOPOJIOM.

3a cueT a’palMOHHOM CUCTEMbI CTOYHBIE BOJIbI C AKTUBHBIM MJIOM HACBHIIIAIOTCS KHUCIOPOAOM,
KOTOPBIN HEOOXOMM ISl IO IEPKAHUS )KUZHEACATEIIbHOCTH a3pOOHBIX OaKTepHil.

[Tomumo KuciOpoja, Ha TMPOLECCH KUZHEAEATEIIBHOCTH MHUKPOOPTaHHW3MOB OKa3bIBaIOT
BIIUSTHUE:

— TeMIeparypa;
— HQJIWYME MUTATEIbHOU CPEJIbI.

CucremMa perynupoBaHUs TEMIIEpaTypbl Ha JTare IMONaJaHUs CTOYHOW BOABI B a3pPOTEHK
MO3BOJISIET OOUTHCS MPEENbHBIX YCIOBUN ISl MOAEP KaHUSI KaUeCTBEHHOM aspaiiuu. A3pOTEHKH —
OJTHM W3 JIYYIIUX OYHUCTHBIX COOPYKCHH, B KOTOPBIX MPHUMEHSIOTCS >KMBBIE OpraHu3Mbl. OHH
yaansioT U3 cTokoB 98% 3arpsizuteneil. Boapl, mpolienmive yepe3 CUCTEMY, NMPUTOAHBI IS
MMOBTOPHOT'O UCIIOJIb30BAHMS B TEXHUUECKHUX LIETISX.

Takum 00pa3om, 0OBEKTOM YIpABJICHHS BBIOpaH TEINIOOOMEHHHK, Yepe3 KOTOPBIH MPOXOIUT
CTOYHas BOJa IIPH IOMAaJaHUU B adpoTeHK. B HeM crouHas Bona HarpeBaercs Ha 10-20 rpagycos 3a
10 4JacoB, HEOOXOAMMO MOJAEPKUBATh TEMIEPATypy B 3aJaHHBIX TPaHUIAX, YTO IO3BOJSET
YBEIMYUTh KAYeCTBO OYMCTKH CTOYHOH Bonmbl. (CXxemMa peryJupoBaHHS — TEMIIEpPaTypbl
TEMI000MEHHUKOM MPEJICTaBIeHa Ha pUCYHKE 1.
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Pucynok 1 — Cxema peryanpoBaHus TeMIIEpaTyphl TETNIOOOMEHHUKOM

Jls BeIOpaHHOTO TerI00OMEHHUKA Obljia MOCTpPOeHa MaTeMaTHuecKas MOJIENb, BhIpakaeMast
B BHUJE INepenaToyHod (yHKIUM BTOporo mnopsiaka. Jins maHHOM (yHKIMM OBUIM pacCUYUTAHBI
HacTtpoeunble kodpdunuentsl [IU]l-perynsaropa. Ha pucynke 2 mpenactaBieHO MOICIHPOBAHHE
CHUCTCMbI aBTOMATHUYCCKOT'O PCryJIMpOBaHUA TCMIICPATYPhI BOABI IICPC] A3PpOTCHKOM.
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Pucynok 2 — Ilepexoanblii mporiecc CUCTEMBI ¢ mogo0panHbpIMU K03 durmentamu [TU]1-
perynaropa: 1 — ucxomHasi KpuBasi U3MEHEHHsI TEMIIEPATYPbI, 2 — KPUBask U3MEHEHUSI TEMIIEPATypHI C
[N /I-perynsaropom

I/ICCHGI[OBaHHaH BBIIIC YCTOI‘/JI‘II/IBOCTB CHUCTEMbI OGGCHG‘II/IBaeT 3aTyXaHUC TMCPCXOJHBIX
MPOIIECCOB € TeueHWeM BpemMeHW. Takum obOpa3zom, CAP olecneynBaeT NPUHIMITHAIBHYIO
BO3MOXHOCTb NIpUXOJda CUCTCMblI B HCKOTOPOC YCTAHOBUBIICCCA COCTOAHHUU IIPU JII060M BHCIIHEM
BO3MYILIEHHUU.

BreBog o ToyHOCTM M 3(PPEKTHBHOCTH CHCTEMBI JENaeTcs Ha OCHOBAaHMM IOKa3aTelei
KauecTBa PEryJUpOBaHMs: JUIUTEIBHOCTU MEPEXOAHOro mpoiiecca (ObICTPOACHCTBUS CHCTEMBI),
BCJIMYHHBI NICPCPCTYIIUPOBAHUA, CTCIICHU 3aTyXaHUA U KO.H€63.TGJIBHOCTI/I.
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OcHoBHBIE TIOKa3aTeNIN KauecTBa ynpasieHus cuctemsl ¢ [I1]J[-perynsatopom.

[lepeperynupoBanue c: 26%.

Crenens 3aryxanus y: 0,57.

Bpewms perynupoBanus Tp =18 vacos.

KonebarenprocTh N=4.

OcHOBHBIE ~ TOKa3zarenu  kadectBa  ympaBienuss  [IM/-perynasitopom  ABISIOTCS
YIOBJIETBOPUTEIILHBIMHU.

Takum oOpa3oMm, mpu pa3pabOTKe CHUCTEMBbl aBTOMAaTHU3WPOBAHHOIO MpoOIecca OYHCTKU
CTOYHBIX BOJI ObUIH PEIICHBI CIEIYIONINE 3aJauu:

— TMPOBECH aHAIN3 HAYYHO-TEXHUYECKOHN JUTEpaTyphl, TOCOOUN U cTaTel 1o mpoleccy
MOArOTOBKH IMUTATEIBHOM U CETEBOM BOJBI;

— pa3paboTaHa MaTeMaTHuyecKasi MOJENIb CHUCTEMBbl PEryIHpPOBAHUSA TEIIIOOOMEHHHKA
a’POTEHKA;

— mnoao0OpaHbl TEXHHUYECKHE CpEACTBA aBTOMATHU3AallMM HEOOXOAMMBIE JUISl CHCTEMBI
YIPABJIECHUS TEXHOJIOTUYECKUM IPOLECCOM.

Taxxe B paborte ObuT mpousBeneH pacyer napamerpoB IIW/[-perymsropa c peanuszarmeint
dbopmuposarens [LIMM curnana. MoaenupoBanre 0o0beKTa ObUTIO BBITTOJTHEHO B TPOTPAMMHOM cpejie
VisSim. IlpumeHeHne aBTOMATH3alMM I103BOJIIET ONTUMHU3UPOBATh PAOOTY TEXHOJIOTUYECKUX
YCTAaHOBOK U YJYYIIUTh Ka4E€CTBO BBIITYCKAEMOW MPOLYKIIMH.

PA3PABOTKA U UCCJIEJOBAHUE ABTOMATHU3UPOBAHHOW CUCTEMBI
YHPABJIEHUS BOJSIHBIM OXJIAKIEHMEM CUCTEMbBI THPUCTOPHOM
KOMINEHCAIIUN PEAKTUBHOY MOIIIHOCTH JJISI JYTOBBIX
CTAJIEILIABUJIbHBIX NEYE

[Tapxomenko A.B., cryaent, BAD3-230, BIIN (bumman) Bonrl TY
Capuur A.B., k.1.H., norenrt, kadpenpa BAD, BIIU (¢umman) Boar[' TY

Cucrema oOxJaXAeHUss BXOAMT B coctaB obOopynoBanus cuctembl CTK peakTuBHOIM
MOIIHOCTH JUIsl TYTOBBIX CTAJICIUIABUIIBHBIX MEYEH.

Ha »Heproemkux mNpou3BOACTBAaX IOBCEMECTHO IPUMEHSIOTCS CUCTEMBl KOMIIEHCALUU
peakTUBHON MoIHOCTH. Takke cucTtemMa KOMIEHCAlMM MOXKET ObITh pealn30BaHa ¢ OOJBIIMHCTBOM
3JIEKTPOYCTAHOBOK, KOTOpPBbIE IPOU3BOAAT U MOTPEONSIOT HEraTUBHYIO PEaKTHUBHYIO HSHEPIHIO
MHAYKTUBHOI'O XapakTepa: TpaHC(POPMATOphl, MHAYKIIMOHHBIE U AYTOBbIE I€YH, HJIEKTPOIPUBOJIBI
HAacOCOB, BEHTWJIATOPbl M KOMIIpECCOpa, a TakK€ AaCHHXpOHHbIe nBurarend. OIHUM U3
IIPEICTABUTENICH TaKUX CHCTEM SIBISIOTCA CTaTMYECKHE TUPHUCTOPHBIE KOMIIEHCATOPBI PEaKTHBHOMN
MornrHocTtu (nanee CTK).

[Mpuntunn  paboter  cuctemsl oxnaxaeHus CTK. Boma w3 pacmmpurensHo Oaka
UPKYJIALMOHHBIMA HAcoOCaMM ToOJaeTcs B TermiooOMeHHHMK. OXJaxaaromas BoJa JEIUTCS Ha 2
1oToka. OCHOBHAs 4acTh MTOTOKA HANPABIISIETCS B PACHPENEIUTEIbHYIO MaTUCTPAIb U Pa3BETBIETCS
B MOJAYJIU OXJIaKICHUsI TUPUCTOPHBIX BEHTWICH. M3 MOoAynel oXaxkIeHHUs] THPUCTOPHBIX BEHTHIIEU
110 cOOpPHOMY KOJUIEKTOPY BOJIa BO3BPALIAETCs BO BCACBHIBAIOLIYIO JIMHUIO HacocoB. Bropoil morok
BOJIBI IIPHMEPHO 2-3 M°/d MOCIIE TeIIOOOMEHHHKA — B HOHOOOMEHHBI (HIBTP U HOHOOOMEHHOI
OYHCTKH, a 3aTEM B PACIIMPUTEIBHBIN OaK pUCYHOK 1.
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(Lurmera az0mHez0 HATAEa ) ( Cucmera modoumiky )

< Feigplsi Jok )

N
Q HOHGOOMEHHBIL PLABME

( Pacuypmensesn dax VX Kowmyp oxmoxGenn )

TexHuqeckas foda

Pucynok 1 — [IpuHnunuanbHas cxeMa OXJIaxIeHUs TUPUCTOPOB

K ocHOBHBIM npobiemam IeHCTBYIOIIEH CUCTEMBI OXJIAXKIEHUS TUPUCTOPOB MOXKHO OTHECTHU:

— OTCYTCTBHE aBTOMAaTHUYECKOI'0 PETYIUPOBaHUsA a30Ta (II0AKauka u copoc);

— YIOpPAaBJICHHUE MOAMUTKOW CHCTEMBI JUCTHILIMPOBAHHOM BOJION OCYHIECTBISETCS BPYUHYIO;

— 3arnoJHeHue 0aKOB OCYIIECTBISIETCS BPYUHYIO;

— KOHTPOJIb TEMIIEPATYPBI OCYLIECTBIISIETCS 10 MECTY;

— KOHTpOJIb JAaBJIECHUS TEXHUYECKOM BOJBI Ha BXOJE ONpPEAENsAeTCd MO MECTy — PEryJMpOBKa
JIaBJICHUS TPOU3BOJUTHCS BPYUHYIO.

[TockONIBbKY TEXHOJOTHUYECKHI IMpOIece MPEeACTaBIseT COOOW KOHTPOJIb W PErylupoBaHHE
3aJlaHHBIX MAapaMeTPOB, TAKMX KaK TEMIEpaTypa, pacxoj, JaBjieHHE, TO HEOOXOAUM KadeCTBEHHBIN
[JIK, obecnieunBaromuii HaAEKHOCTh PAOOTHI CUCTEMBI OXJaKaeHUs. J[1s 0oToOpaKeHus TaBIeHUs
a30Ta B pacIIUPUTEIHLHOM Oake ucroiib3yercs DKM a1eKkTpokoHTaKTHBIN MaHoMeTp cepuu TM-5. B
CUCTEME OXJAXKJIEHUS IPUMEHSETCS CYKAYIOLIEe YCTPOMCTBO Uil OIpPEAETIeHUs pacxoja
JTMOHE3UPOBAHHON BOJIbI, JUISl PEryJIUPOBKH JABJICHUS UCIIOJIB3YIOTCS BEHTEIbHBIE 3aIBUKKH. [
OIIpeENIEHUs] KOHLEHTPAIMK 3JIEKTPOIPOBOAMMOCTH BOJbl YCTaHOBUTH KOHIYKTOMETp-coiemep
KM-1IT ans HEmpepbIBHOTO KOHTPOJISL YASTBHON IEKTPUISCKON MPOBOAMMOCTH. [ 0TOOpakeHus
3HAUEHUH TeMIIepaTypbl UCIIOJIb3YETCSI TEPMOMETPBI AEKTPOKOHTAKTHBIE Noka3biBatomue TKII-100.

[To naHHBIM HM3MEHEHHUS TemIepaTypbl BO BpPEMEHHU >KHMJIKOCTH B TEIUIOOOMEHHUKE Oblia
olpeJieieHa MaTeMaTHYecKasi MoJIeNIb 0ObEKTa yrpaBieHus: (PUCYHOK 2 — 3TO cpaBHEHHe: 1 — 310
HCXOJHBIN NEPEXOIHBIN MPOLIECC, a 2 — 3TO UCXOIHBIN MPOIECC 110 MOJEIH).

TemnepaTypa. rpan. ©

WEEEK=EZE=5

]

épemn'n ¢

[ Nepessani mposnes rormnen —8— Homani nepessanirponss |

Pucynok 2 — I'paduixk n3amMeHeHne TeMnepaTypHOTO PEKUMa IMOCIIE MOJISTUPOBAHUS

MonepHu3anus 3akioyaeTcs B MIPUMEHEHUH COBPEMEHHBIX CPE/ICTB aBTOMaTH3aluu. Takoi
MOAXO0J] MO3BOJUT YCTPAHUTH HEJOCTATKU JEUCTBYIOIIEH CUCTEMBI YIPABICHUS, a TAKXKE YJIYUIIUAT
pEerylupoBaHHe, YBEIUYHUT CPOK CIY>KObI HOHOOOMEHHBIX CMOJI, TOBBICUT YPOBEHb 3alUThI
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OGOpy,Z[OBaHI/IH BCJIICACTBHUEC OTKasza IIoga4Yu TEXHUYECKOU BOAbBI HJIM HNPOTCYCK B CHCTCMC. Bce
MIPUMEHSEMbBIC MEPHI CYIIIECTBEHHO CKaXYTCs Ha 3P(HEKTUBHOCTH pabOThI 000PYI0OBAHHUS.

CIHCOK HUCITOJIF30BAaHHBIX HCTOYHUKOB:

1. Crarudyeckre THPHUCTOPHBICE KOMIIEHCATOPHI PEAKTUBHOM MOIIHOCTH [DJIEKTPOHHBIN
pecypc]// URL: [https:www.ukkz.com/ru/catalog/staticheskie-tiristornye-kompensatory-reaktivnoj-
moshchnosti.html] (mata o6pamenus 01.06.2022).

2. Typical installation of an SVC [OnexTponnsiii pecypc]// Karanor npoaykunu «Nokian
Capacitors» URL: [http:www.nokiancapacitors.ru/documents/theory ~ /EN-TH12-09_2005-
Typical_Installation_of_an_SVC.pdf] (nara o6pamenus 01.06.2022r.).

3. SVC STATIC VAR COMPENSATOR [Onexrponnsiit pecypc]// FACTS - Flexible
Alternating Current Transmission Systems | ABB URL: [https:new.abb.com/facts/static-var-
compensation-(svc)] (mara oopamenus 01.06.2022).

4. AntonoBa JI. O. AHanmu3 cHUCTEM JKUJIKOCTHOTO OXJAXKIACHHUS 3JIEKTPOHHOU
anmapaTrypsl [DlekTpoHHBIN pecypc]/ Momomoin yuenbri. — 2016. — Ne27. — C. 36-41.
URL:[https://moluch.ru/archive/131/36367/] (nara obpamenus 16.05.2022).

AHAJIN3 TEXHUYECKHUX XAPAKTEPUCTHUK JATUYUKOB JABJIEHUA JJI51
IMPOLHECCA NNOJYYEHUA AKPOJIEMHA

[Terpamos E.I'., crynent, BAD3-230, BIIU (bunuan) Bonr[ TY
Mengsenesa JI.U., k.1.H., noueHt, kadheapa BAD, BIIU (punuan) Bonr[ TY

ABTOMaTH3anUs TNPUBOAMT K YIYYIICHHIO OCHOBHBIX IOKazaTeneil 3¢p¢eKTUBHOCTH
MIPOM3BOJICTBA: YBEJIMYEHHUIO KOJMYECTBA, YIYULICHHIO KayecTBAa U CHU)KEHHIO Ce0eCTOMMOCTH
BBIIIYCKAEMOM NPOAYKIIMH U NOBBILIEHUIO IPOU3BOAUTEIBHOCTH TPY/A.

BHenpenne aBTOMAaTHYECKHUX YCTPOWCTB 0OecredyMBaeT BBICOKOE KauecTBO MPOAYKIUH,
COKpalleHre Opaka M OTXOAOB, YMEHBIIEHHE 3aTPaT CHIPbS SHEPTHH, YMEHBLICHHE YHCICHHOCTH
OCHOBHBIX pabo4MX, CHIKEHUE KalUTalbHBIX 3aTpaT Ha CTPOMUTENBCTBO 3JaHHUM (IIPOU3BOJICTBO
OpTaHU3yeTCs MO/ OTKPHITHIM HEOOM), Y/UIMHEHHE CPOKOB MEKPEMOHTHOTO ITpobera 000py10BaHHUS.

[TpoBeneHne HEKOTOPBIX COBPEMEHHBIX TEXHOJIOTUYECKUX MPOIECCOB BO3MOKHO TOJBKO MPHU
YCIIOBUM HX IIOJHOM aBTOMAaTH3aluU (HampuUMep, MPOILECCH], OCYILIECTBISEMbIE HAa AaTOMHBIX
YCTaHOBKAaxX M B TMAapOBBIX KOTJIAX BBICOKOT'O JaBJIEHUS, MPOLIECCHl AETUApUpOBaHusA U Ap.). llpu
pYYHOM  VyIpaBICHUWM TaKUMHM INPOLECCAMH  Majelllee  3aMellaTesIbCTBO  YENOBEKa U
HECBOEBPEMEHHOE BO3/ICHCTBHE €r0 Ha MPOIIECC MOTYT MPUBECTH K CEPHE3HBIM MOCIEICTBUSIM.

BHenpenue crienanbHbBIX aBTOMAaTUYECKUX YCTPOMCTB crocoOCTByeT Oe3aBapHiiHOI paboTe
o0Opy/noBaHUs, a TaKXKE HCKJIIOYAeT Clydyau TpaBMaTH3Ma, 4TO YyJIydllaeT KauecTBO MOJydaeMoil
MIPOYKIIMM U JTy4Ille CKa3bIBa€TCs Ha Mpou3BoAcTBe [1].

OCHOBHOM CHCTEMOM YINPABICHUS TEXHOJOTUYECKUM MPOILIECCOM TMOJYyYECHHUSI aKpOJIeMHa
ABIISICTCS MPOTPAMMHUPYEMBIi JIOTHYECKH KOHTPOJIJIEp U 000pyIoBaHHEe, KOTOPOE, B CBOIO OYEpEIb,
HaMpsIMYIO YIPaBISET MPOIECCOM €ro aBTOMATU3AIINH.

[TepBbIii 1 HEMAIOBAXHBIN KpUTEPUH BHIOOpA TaTYMKOB — 3TO BBIOOp mpousBomutens. [Ipu
HEOO0XOMMOCTH MOKHO O3HAaKOMHUTBCS C O0OPYAOBAaHUEM, KOTOPOE YK€ HCIIOJIb3YeTCsS Ha 3aBOJIE.
He pexomeHI0BaHO Ha OJHOM NIPOM3BOJCTBE YCTAHABIMBAaTh HA KaXIbl KOHTYP CHCTEMBI
aBTOMATH3AIMA  JATYUKH  pasnuuHbiX  (upm. CHUXKEHHE HOMEHKJIATYPBl  TEXHUYECKOTO
o0opynoBaHUs Ha 3aBojie obJierdaeT oOCIy)XKHBaHUE MTPOU3BOJCTBA, CHIDKAET 3aTPaThl HA 00yUeHHE
nepconaina u 3UIL
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B nanHOIl cTaThe paccCMOTPUM KOHKPETHOE TEXHHYECKOe OO0OpyIOBaHUE — JATYUKU
JaBJICHUS, KOTOpble NMPUHUMAIOT OY€Hb OOJbIIOE y4yacTHe B paboTe Ha OOJBIIMX MPEANPUSITHUSX.
CaMas BakHasi XapaKTepHCTHKAa JAaTYUKa MPU €ro BBIOOpE — CKOPOCTh OOMEeHa HH(pOpPMAIUH IO
MIPOM3BOJICTBEHHOMY HMHTEp(eicy, Tak KaKk MpH JoJroi 00paboTke WMHGOpPMAIIMU M HEBOBpPEMS
WCIPABIICEHHON OIMMOKE MOXHO OCTaHOBUTH MPOIECC aBTOMATU3AIUU, HA PEMOHT KOTOPOTO MOKHO
MOTPATUTh OYEHb MHOT'O BPEMEHHU JUISI €70 «pEaHUMUPOBAHUS» U JAIbHENIIET0 3amycKa rnpoiecca.

OCHOBHBIMHU 3JIEMEHTAMH pPa3padaThIBAEMO CUCTEMBI SBIISIOTCS AATYUKH IS U3MEPEHUS
TEXHOJIOTUYECKMX  TMapaMeTpoB nmporecca. Jlanee mnpencraBinen ux  o030p, Haubonee
pacpoOCTPAaHEHHBIX B MPOMBIIUIEHHOCTH ©  COOTBETCTBYIOIIMX  YCJIOBHSIM  SKCIUTyaTallMu
paccMaTpuBaeMOro TEXHOJIOIMYECKOro IMpouecca.

Jliist u3MepeHus AaBlieHUs B TPYOOIIPOBOE UCIIONIB3YIOT CISNYIONINE TaTIUKH.

1. Jlatunka Rosemount monmenu 2051, OCHOBHBIMM KOMIIOHEHTAMHU KOTOPOIO SIBJISIOTCS
CEHCOpPHBIA MOJYJIb U OJIOK 3JEKTPOHUKUA. B CEHCOpHBIN MOIydbh BXOAST CEHCOpHAs CHCTEMa,
3aloJIHeHHas MacjoM (pasJenuTenabHas MeMOpaHa, CHUCTeMa 3allOJIHEHUSI MacjioOM M CEHCOp), U
AJIEKTPOHHUKA CEHCOPA.

DNEeKTPOHUKA CEHCOpa YCTAaHABIMBAETCS BHYTPH CEHCOPHOIO MOAYNSI M BKIIIOYAeT B ceOs
TEeMIIepaTypHbI CEHCOp, MOIYyJdb MNaMITH M aHaJoroBo-UM(ppoBoil mpeodpazoBatens (ALID).
DNEeKTPUYECKHUI CUTHAI OT CEHCOPHOIO MOZYJIA MEPEAAECTCs Ha AIEKTPOHHUKY BBIXOJHOIO CUTHAJIA B
OJIOKE DIIEKTPOHHUKH. BIIOK 3JIEKTPOHUKH BKIIFOYAET B C€0s JIEKTPOHHYIO TIJIaTy BBIXOJAHOTO CUTHAA,
OMITMOHAJIbHBIC BHEITHNE KHOMIKU KOH(UTYPUPOBAHHUS U KIIEMMHBIN 010K [1].

2. Harumku pasnenust cepur PTESO00C wucnonb3yrores Uisi MpeoOpa3oBaHUs JaBICHUS
KUJKOCTEH, Tapa, ra3oB, Ta30BBIX W IMapOTa30BBIX CMeCE B YHU(DHUIIMPOBAHHBIA CUTHAI TOKA.
JlaTuyuky MPUMEHSIFOTCS 1711 K3MEPEHUSI U30BITOYHOTO JaBICHUS.

OO6nacTd TNpUMEHEHHUS: CHUCTEMbl aBTOMATHUECKOTO YIPABJIEHHUS HACOCaMH, CHCTEMBbI
U3MEPEHUS] W KOHTPOJIS, aBTOMATHYECKOE PETyJIUPOBAHUE [aBJICHHUS B PaA3IMYHBIX OTPaCIsIX
MIPOMBILIEHHOCTH (KOMIIPECCOpPHAsi TEXHHMKA, CHUCTEMbl THAPABIHUKH, CEIbCKOXO3AHCTBEHHOE
o0opynoBaHue, CTPOUTENbHOE 00OpYyI0BaHKE, HarpeBaTe/IbHbIE YCTAHOBKH, CUCTEMbl BEHTHJISALIUHY,
XUMHUYECKas MPOMBIIIJIEHHOCTH U 1p.) [2].

3. Manora6aputHsiii gatauk [1/[100 mpencrasisier co6oii mpeoOpa3zoBaTeib U30BITOYHOTO
JaBJICHUs] C KepaMHUYeCKOW H3MepuTenbHoi MeMOpaHoi u ceHcopom Ttuma THK (tenzomoct-Ha-
KEpaMHUKe) C BBIXOJIHBIM CUTHAJIOM 4...20 MA.

[IpeoOpazoBareny mpeaHa3HAYCHBI UISI CHCTEM PETYIMPOBAHUS M YIPABICHHUS Ha 00BEKTaxX
KWINITHO-KOMMYHAJIBHOTO XO34MCTBA: TEIUIOBBIX IYHKTaX, MPSAMBIX U OOpaTHBIX TPyOOHpoBOAax
cereBoit BojibI cucteM [ BC/XBC, TemmocueTynkax, CTaHIMAX MOJAKAYKH BOABI, Boto3abopax [3].

Tab6muna 1
-006- 11100
Rosemount 2051C PTES000C-006 A
M20

Hanpsoienne 24 B 24B 24B
[IUTAHUS
BBIXOMHOM CHIHAT 4-20 MA c Hard 4-90 MA 4...20 MA, 2-x

MIPOTOKOJIOM MIPOBOJIHAS CXeMa
W3mepsieMble Cpeaibl: | Tas3, map, )KHIKOCT ra3 KUJKOCTH , Ta3, I1ap
IIpeneinsr
JIONYCKaeMOi
OTHOCHUTEIBHOU +0,065%; +£0,075% 0,5%
MOTPEIIHOCTH 1,0; 0,5 % BIIA
U3MEPEHU pacxoaa
Bepxnue } Mpeesbl ot 0,125 10 28MITa 1...10 Gap ot 0,1 mo 10,0 MIla
U3MEpEHUi
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Jnanazon

TEMIIEPATYp ot Munyc 40 10 85°C or MuHyc 20 no | or munyc 20 mo 80

. 80 °C °C
OKpYKaroIien cpeibl
Jnanasox o or Munyc 20 1o
TeMneparyp oT munyc 40 no 121°C 100 °C or wMuHyc 20 10
U3MEPSEMON Cpeibl 100°C

Hatunku ganeHust ¢pupmbel Rosemount Gosiee TOUHbBIE, a UX TEXHUYECKUE XapaKTEPUCTHKH
MOKa3bIBAlOT UX NPUMEHHMOCTh B HCCIEIYEeMOM IIPOIECCe W COOTBETCTBUE OIKCILTyaTallMOHHBIM
Tp660BaHI/I$IM. ITomumo 9TOro, mno pe3yjlabTaTaM MOACPHHU3AUKU MNPCAIOIaracTcsa yiIydlICHUC
YCIOBHH pabOThl 0OCITY)KMBAIOIIETO IMEPCOHANA W TOBBIINICHUE O€30MacHOCTH TEXHOJOTHYECKOTO
nporiecca.

CIHCOK HUCITOJIb30BAHHBIX UCTOYHUKOB:

I. TOCT 21408 - 2013 Cucrema NOpPOEKTHOW JTOKYMEHTAI[MU MJisi CTPOUTEIHCTBA.
ABTOMaTH3aIMsl TEXHOJOTHYECKHX mporeccoB. OO003HAaYeHHs] YCIOBHBIA TPUOOPOB U CPEIACTB
aBToMaru3anuu B cxemax—BBen.2014-12.01.— M.:Cranmaptuadopm, 2014. — 15 c.

2. Karanor npoaykiun «Rosemount 2051» kommanun Rosemount [Dnektponnsbiit pecypc] URL:
https://rosemeterntrt.ru/images/manuals/01RSE_P RESSURE/RSE_2051_RE.pdf ( dara obpamenus
17.06.2022).

3. Karanor npoaykunn «ELHART» [Onekrponnsiii pecypc] // Kommanuss ELHART.URL:
https://all-pribors.ru/opisanie/77462-20-pte5000c (laTa oOpamenus 17.06.2022)

4. Karanor mpoxaykuun «OBEH» [Onexkrtponnsiii pecypce] // Komnanus «OBEH». URL:
https://owen.ru/product/preobrazovateli_dlya_zhkh_pd100 ([lata o6pamenus 17.06.22)

ABTOMATHU3NPOBAHHASA CUCTEMA YIIPABJIEHUA TEXHOJIOT'HYECKUM
MMPOOECCOM PEKTUOPUKAIIMU AKPOJIEMHA

[Tokasees B.B., crynent, BXA3-349,
CunaeB A.A., X.T.H., JoueHT, kapeapa BAD, BIIU (dbunman) Bonr['TY

AKpOJIEMH — UEHHBIA TOJYNPOAYKT JUIsi CHHTE3a MHOTUX OPraHM4eCKHX BEIIECTB.
AKTyanmbHOCTh paboOThl 00yClIOBIeHA HEOOXOAMMOCTBIO TIOJIYYCHHS aKpPOJIEMHA BBICOKOTO KauecTBa,
YTO BO3MOXHO TOJBKO HpI/I TOYHOM HO,Z[I[ep)KaHI/II/I TCXHOJIOTNYCCKUX napaMeTpOB B 3aJaHHBIX
npezenax, MOCPEACTBOM KadyeCTBEHHOTO PETYIMPOBAHMS C NMPUMEHEHHEM COBPEMEHHBIX CPEJICTB
aBTOMAaTU3allnuu.

ABTOMaTH3anus Tpolecca PeKTU(PUKAIMKU aKpOJEHWHA C IIEIbI0 TIOBBIIICHUS Ka4yecTBa
peryaupoBaHus Ipolecca.

TexHomoTHYECKHI MPOoIecC peKTU(DHUKAIINN aKPOJIEHHA COCTOUT U3 CICAYIOMNUX CTaIMi:

1. cTaaus abcopoumu;

2. CTaus YAAJICHHUS KUCIOPO/Ia;

3. CcTaaus IUCTUILIALINM,

4. CTaJIAs TPOMEKYTOYHOTO XPAaHEHHUS aKPOJICHHA.

B mporiecce mpon3BoACTBa OCHOBHBIMU SIBJISIOTCS CIICYIONINE TTOKA3aTEIN:
- HU3MEPEHHS Pacxo/a;

- HU3MEPEHHS TEMIIEPATYPHI,

- W3MEPEHHUS JTaBJICHHUS;
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- U3MEpPEHUS YPOBHSIL.

W3mepeHne JaHHBIX T[OKa3zaTeslell HEoOXOoAMMO s  KOHTpOJS IMpolecca U IpH
HE00XO0IMMOCTH OTIEPATUBHOTO BHECEHUS PETYIUPYIONINX BO3ACHCTBUM.

CrpoekTUpoBaHHasE CHCTEMa aBTOMATHYECKOTO YIpPaBICHHUS CHOCOOHA  BBIOJHSATH
pEryaupoBaHue CIECIYIOIUX NapaMeTPOB:

- NOAJEpKAHUE 3aJaHHON TEMIIEpaTyphl;

- NOAJEPKAHUE PAcX0a UCXOIHOTO ChIPbS;

- NOJEPKAHUE BBIX0J1a KOHEUHOT'O MPOIYKTa;

- oOecrieyeHne 0OE30MAaCHOCTH  IMOCPEICTBOM  BBIMOJHEHHS  IPEIyCTaHOBICHHBIX
TIEUCTBUI.

Taxxe cucreMa CcOXpaHSET BCE 3HAYEHMsI PErMCTPUPYEMBIX IIapaMETpPOB B TEUEHUE
3aIaHHOTO BPEMEHH, 4TO JAET BO3MOKHOCTH JUJIsl aHAJIM3a JIAHHBIX B CJIydae HEHITaTHBIX CUTYallHi,
U MOXET CIIOCOOCTBOBATh MPEJIOTBPAIICHHUIO X B IaTbHEHIIIEM.

ABTOMaTH3UpyeMas ~ CHCTEMa  pacCMaTpuBalach  KAaK  COBOKYIHOCTh  Pa3jIMYHBIX
B3alMOCBS3aHHBIX KOHTYPOB yIIPaBJICHMUS.

Ha cragum aGcopOuum uMeeTcss TpH KOHTypa YIpAaBICHUS — TEMIeparypa M pPacxon
UCTOILIEHHOW BObBI, MOJaBaeMON Ui aOcopOLMH aKpoJIenHa, MOCTYMAOIIEro CO CTaIui CUHTE3a, a
TaK)Xe YPOBEHb B KyO€ KOJOHHBI.

Ha craguu ctpunnuHra (yaaneHrue KUCI0poaa) MPUCYTCTBYIOT YEThIPE KOHTYpPA YIPABICHUS
— KOHTpOJIb PEryJIMpOBAaHUS JaBJIECHUS B BEPXHEHl YacTH KOJOHHBI, DPETYJIMPOBAHUE pacxoja
JeMUHEPaTU30BaHHON BOJBI i1 aOCOpOLMU aKpoJerHa U3BICYEHHOTO C PACTBOPEHHBIMH ra3zaMu,
peryaupoBaHHE pacxoja BO3AyXa JUId MPOAYBKM KOJOHHBI M PETyIUPOBaHHS YPOBHS B KyOe
KOJIOHHBI.

B konoHHe pexkTUUKAIMM UMEETCS TPH KOHTYpa YIPABICHUS — KOHTYP PEryIUpOBaHMS
pacxoia a3oTa, KOHTYp pEryJupoBaHMs YpPOBHS B KyO€ KOJOHHBI U KOHTYp pEeryJupoBaHUs
TeMIepaTypbl B KoJoHHe. Takke MpUCYTCTBYET KOHTPOJIb TEMIEPaTyphl B KyOe KOJIOHHBI Ha MSATOH,
JBA/ILIATON M ABALIATh IIECTOM TapeJiKe.

EMKOCTh CYyTOYHOrO XpaHEHHs akKpoJieMHa IpeAHa3HauY€Ha /s BPEMEHHOIO XpPaHEHUS
TOTOBOM MPOAYKIIMM M UMEET TOJBKO KOHTYpP PETYJHPYIOLUIUN YPOBEHb AKPOJIENHA B EMKOCTH, IIPH
JOCTUKEHHUH 3a/laHHOM OTMETKH IPOMCXOANT NIEpEeKauka B OCHOBHOE XPAaHWIIHILE.

OcnoBoit aiis noctpoenns cuctemsl BeiOpad [1IJIK REGUL R200 mpousBoacta «IIpocodT-
Cucrembl». Korrpommiep REGUL R200 umeer 0109HO-MOIYJIBbHYIO KOHCTPYKIIMIO, COCTOSIIYIO U3
OJTHOTO WJIM HECKOJbKHUX KpEHTOB, KOTOpbIE BKIIOYAIOT B ce0S MOAYNM pa3IUYHOIO THIIA,
3akperuieHHble Ha DIN-peiiky. [y u3mepeHust TemMreparypsl IpUMEHEHbI TepMOIIpeoOpa3oBaTeiIu
TITY 0304/M3-MB mnpousBoactea HIIIT «3JIEMEP». [Ins u3mepeHusi pacxoja mapa W ra3oB
BBIOpaHBI PacXoZ0OMEpbl BUXpEBOro THma. /s u3mepeHus pacxoja KUIKOCTH 10 MPUYUHE HU3KOTO
MHUHHMMAJIBHOTO TIpejesia U3MEPEHUH M HE YYBCTBUTEIBHOCTH K HPHUCYTCTBHIO MY3BIPBKOB Tra3a
BBIOpAaHbI PacxoJ0Mephl KpbUIbYATOTO THMA. M3MepeHHe YpOBHS OCYIIECTBISETCS BOJHOBOIHO-
pagapubsiM ypoBHemMepoMm TUTAH-370Y mpoussoactBa AO «TEKKHOVY». M3mepenue naBneHus
OCYILIECTBIISIETCSI MUKPOIPOLECCOPHBIMU JaTuukamu AasieHus AMP-20/M2-IIB. Perynupyromiee
BO3JICHCTBUE PACXOJOM OCYHIECTBISETCSA KiamaHaMU MPOXOJHBIMHU 3amopHO-peryaupyrommu KPp
25mxk52n(wx) npousBoacTBa «I'K ABanrapna». s ympaBieHUsi CKOPOCTBIO 3JE€KTpOABUTaTeNen
HacOCOB BbIOpaH 4aCTOTHBIN MTpeoOpa3zoBaTeb MPou3BOACTBa KoManuu «Becnep» cepun EI-P7012.

B pesynbTare npoBen€HHON pabOTHI 10 COBOKYITHOCTH CBOMCTB OB c/ienaH BbIOOp Hanbomee
MOAXOASAIIMX 1O CBOMM  TEXHMYECKUM  XapaKTEpUCTUKAM  TEXHUYECKHX  CpPEICTB  JJIA
pa3pabaTbIiBaeMOil aBTOMAaTU3UPOBAHHON CHCTEMBI YIIPABICHHS TEXHOJIOTUYECKUM TPOLIECCOM.

CIHCOK HUCITOJIF30BaHHBIX HCTOYHUKOB:
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PA3PABOTKA ABTOMATHU3UPOBAHHON CUCTEMBI YIIPABJIEHUS
TEXHOJIOI'MYECKHUM NTPOIIECCOM BBIPABHUBAHUSA TEMIIEPATYPBI TPYEG B
ITEYHA C ITATAIOIIIMMH BAJIKAMUAX

Pymsuner C.J., crynent, BAD-1, BIIN (pumman) Bonr[ TY
Mengenesa JI.U., x.T.H., noueHT, kadhenpa BAD, BIIU (dbumuan) Bonr TY

Jisi  yZOBIETBOPEHUS] BO3PACTAIOIIMX TPEeOOBAaHUH K YIPABICHUIO TEXHOJOTHYECKUMHU
IporeccaMy KOMIIAHUU TTOCTOSTHHO MIIYT IYTH MOBBILIEHUs TMOKOCTH, Ka4ecTBa, Y3PPEKTUBHOCTH U
IIPOU3BOIUTEIBHOCTH IPOU3BOJICTBA.

3ajaun aBTOMATU3alMK CBOJATCA K pa3pabOTKe aNropuTMa YHIpaBlICHHs U pealu3ally ero
TEXHUYECKMMHU CPEICTBAMU ABTOMATHKH, OO0ECIEUMBAIONIMMH ONTHMAJIbHOCTh IIOKa3aTelseit
TEXHUKO-DKOHOMUYECKON »(PQpekTUBHOCTH. BHenpeHne wuiauM MoJEpHHU3alMs aBTOMATUYECKHUX
YCTPOMCTB MO3BOJIMUT MOBBICUTH KAUECTBO MPOIYKIUHU, YMEHBIINUTD 3aTPaThl CHIPbS, SJHEPTUU.

[leup nMeeT oOAHYy 30HY HarpeBa, KoTopas IO IIMpUHE pa3OuBaeTcs Ha 3 ydacTka
pEeryaupoBaHus JUIsl CO3/laHUSl PABHOMEPHOW TeMIepaTypbl IO IIMPHUHE pabouero MpoCTPaHCTBA.
[leur oramnuBaercs npupoansiM razoM QPH=8350 kkan/um. Bo3gyx, uaymmii Ha ropeswue,
nojaercsd  JIByMs  IIONIEPEMEHHO  paOoTAOIMMH  BEHTWIATOpAaMH M TMOAOrpeBaeTcs B
OTJENBHOCTOAIIEM TPyO4aTOM METaNIMYEeCKOM peKymnepaTope. ['Openku pacroyioXeHbl B TOpIe
neun. HarpesaeMble TpyOBbl JBMXKYTCS HaBCTpEdy ropsiueMy MOTOKY MPOIYKTOB TOPEHUs, KOTOPbIE
yepe3 cucTeMy OOpOBOB YIAISIOTCS ABIMOCOCOM B aTMochepy.

OCHOBHBIMH MEXaHHUYECKUMH D3JIEMEHTaMH I[€Yd C LIaraloluMu OalkaMu  SBISIOTCA
MEXaHU3Mbl TMOJIbEMa U TOJIKAHUS TOABIDKHBIX Oanok. B ocHOBe MexaHW3Ma moabema Oaliok
IIPUMEHSIOTCS YEThIPE TUAPABINYECKUX LMJIMHIPA BBICOKOTO JABJIECHUS OJHOCTOPOHHETO IEHCTBUS,
YCTQHOBJICHHBIE B BEpXHEW YacCTH KOJOHH. MeXaHu3M TOJKaHHS OalloK TakKe CHAa0XEH ABYMS
TMIPABIMYECKUMHA IWJIMHIPAMHA BBICOKOTO JaBJIEHUS JBYCTOPOHHErO JCWUCTBHs. YIIPaBIICHUE
TUIPaBIMYECKUMH LIUIUHAPAMHU BEAETCS MPU MOMOLIM THIPABINYECKON CTAHIMHU, PACIIOIOKEHHON
HEJAJIEKO OT IT€YH C IIararoimuMy oankamu [1].

I'maBHOM 3amadel CUCTEMBl YIpaBICHUS  SBIICTCS  pEryJupoBaHUE  IIOKa3arelen
3G GEeKTUBHOCTH Ipoliecca: TeMIepaTypa HarpeBa TpyO B Ie4M, IPOU3BOAUTENIBHOCTh II€YH,
SHEepreTUUecKre 3aTpaThl Ha MPOIecC Harpesa Tpyo.

Ilenpto ynpaBiaeHHs NPOLECCOM SABISETCA MOAJEpXKaHME TeMIepaTypbl TpyO B Ie4M Ha
3HaueHun 870-1000 °C; npu onTUMalbHOM NPOU3BOAMTEIBLHOCTU I€4YM; IPU MHHHUMAJIbHBIX
HHEPreTUYECKUX 3aTpaTax Ha HarpeB TPyObl; NMPH YCIOBUH, 4TO Hporecc Oyner Oe3aBapuilHBIM,
0€30MacHBIM U HEMPEPHIBHBIM.

OIID MOXHO peryaupoBaTh, €CIM €CTh COOTBETCTBYIOLIME CpPEACTBA aBTOMATHU3ALMU U
KaHaJbl BHECEHUS pEryJIMpYollero Bo3aeicTBus. CpeacTBa aBTOMAaTH3allUU JJIs PEryJIMpOBaHUS
TEMIIepaTyphl €CTh, @ B KaUueCTBE KaHala BHECEHMs PETyJIUPYIOIIEro BO3ACHCTBUS MOXKHO BBIOpaTh
JIMHHIO TTOJIaYH Ta3a B Imedb [2].
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BriOupaercss 3amkHyTasi cucreMa aBToMaTHueckoro perynupoBanus (CAP) temmeparypsl
TpyO B ey MyTEM U3MEHEHUs MoJIa4yH rasa.

OpHako JfaHHas OJHOKOHTYpHAash cHCTEMa HE MOXET O00eCleunuTh BCE IOKa3aTeNln
3¢ peKTUBHOCTH.

[Ipn u3MeHeHuu pacxoja raza U €ro KaJopuiHOCTH B I€4b NIOCTYNAIOT BO3MyIueHusa. OaHo
U3 3TUX BO3MYIIECHUI, B YACTHOCTH, U3MEHEHHE Pacxo/a ra3za, MOXXHO YCTpaHUTh A0 oObekTa. J{is
3TOrO BBIOMpaercs AByxkoHTypHass CAP pacxonma rasa ¢ koppekuueil no temmeparype TpyO B redu
(pucynok 1). Perynstop TemrepaTypbl HepTEmpoaykTa OyJeT pearupoBaTh Ha BCE OCTAJbHBIC
BO3MYILIEHUSI KaK BHYTPEHHHE, TaK U BHEIIHUE, B TOM YHCJIE U HA U3MEHEHHUE KAJTOPUMHOCTH ras3a, U
KOPPEKTUPOBATh 3a/IaHUE PETYISATOPY pacxoja rasa.

Taxke HEOOXOAMMO perylupoBaTh COOTHOLIEHHE pacxXoJOB Ta3a W BO3AyXa IyTeM
M3MEHEHHUs MPUTOKA BO3[yXa B Meub, TAK KaK yMEHbIIEHUE MPUTOKA BO3AyXa OyAeT NMPUBOAUTH K
HEINOJIHOTE CrOpaHUs TOIUIMBA, & YBEIMUYEHHUE MPUTOKA BO3AyXa — K YBEJIMYEHMIO IIOTEPU TEIIa C
JTBIMOBBIMH Ta3aMHu.

Ecnu neus paGoTaeT Ha pa3inMyHBIX BUAAX TOILTUBA, TO Jiyulie BeIOpate CAP cooTHomeHus
pacxoloB rasa M BO3/AyXa IMyT€M H3MEHEHHUs IMPHUTOKA BO3JyXa C KOPPEKIHUEH IO COoAepKaHUIO
KHCJIOpO/1a B BIMOBBIX Ia3ax.
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Pucynox 1 — JIsyxkontypuass CAP pacxoza raza ¢ Koppekiuei mo remreparype Tpyo B medu

Leriolsie 2azs

s obecnieuennst dpexkTuBHOM M Oe30MacHON paboThl Meur HEOOXOAMMO PETyJIUpPOBAThH
paspexeHue MaBJIEHUS B TOMNKE MyTEM HM3MEHEHMsS pacxoja IbIMOBBIX ra3oB. Eciam cHmkaercs
paspspKeHHe, TO YXYAIIAeTCsl BBITSXKKA, U 4acTh JBIMOBBIX Ta30B MPOHHUKAET B MPOU3BOJCTBEHHOE
MOMEIIeHHEe. DTO, MOMUMO TOTO, YTO YXY/IIAeT MPOLECC TOPEHUS M YBEIUYMBACT COJAEp)KaHUE
HECTOPEBILIETO TOIJIMBA B JABIMOBBIX Ta3ax, CIOCOOCTBYET BO3ZHUKHOBEHMIO CUTYallM OTpaBICHUS
00CITy>KUBAIOIIETO NIEpPCOHaNa yrapHbIM ra3oM [3].

‘OOOOO|
l éﬂmoﬁb/e 203/
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Pucynok 2 — TunoBas cxema peryJiupoBaHus IPOLIECCOM
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BbiBoA: Ha OCHOBaHMM NPOBEACHHOIO aHAINW3a PEryJIUPYEMBIX apaMeTpoB M KaHaJIOB
BHECCHHS  PETYIUPYIOIIMX BO3AEHCTBUA OBLT  pa3pabOTaH THUIOBOM  BapuWaHT  CHUCTEMBI
aBTOMAaTHYECKOTO YIPaBJIEHUS MPOLIECCOM HarpeBaHus TpyO B medu (PUCYHOK 2).
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PA3PABOTKA U UCCJEJTOBAHUE ABTOMATHU3UPOBAHHOIN CUCTEMBI
YHPABJIEHUSA TEXHOJIOI'MYECKUM IMTPOIECCOM KOMITPUMHUPOBAHUA
ITPUPOJHOI'O I'A3A

CeunmoB A.A., cryaent, BAD3-230, BIIU (pumman) Bonr[ TY
CunaeB A.A., X.T.H., JoueHT, kadeapa BAD, BIIU (dbunman) Bonr['TY

Cucrema ynpaBieHUS TEXHOJOTHYECKHM MPOIECCOM KOMIIPUMHPOBAHUS MPHUPOAHOIO rasa
YIIPaBIIAET paboToii ra3oIrnepeKaynBaroIero o0opymoBaHUsl. OcHOBHbIE 3JIEMEHTBI
rasonepeka4yuBamomero ooopyaosanus (pycyHok 1.1) — 5T0 HarHerarenb HPUPOAHOTO Ta3a
(koMIpeccop) M €ro NpPHUBOJ, BCACBhIBAIOIIEE U BBIXJIOIIHOEC YCTPOMCTBA, MAacCIOCHCTEMA,
TOIUIMBOBO3YIITHbIE KOMMYHHKAIIH, aBTOMAaTHKa U BCIIOMoraTesnbHoe o0opynoBanue [1].

Pucynoxk 1.1 — DnemMeHTHI razornepekadyrnBaroniero 000py10BaHuUs:
1. BXOZIHOE BO31yX0OUUCTUTENBHOE YCTpoiicTBO (BOVY); 2. MacisiHHbIE paAHOTOPHI; 3.
3. aBHAIIMOHHBIN TPUBOJ; 4. BBIXJIONTHOE YCTPOKUCTBO; 5. HArHETATENh Ta3a

PaGounii mporecc ra3oTypOMHHBIX arperaToB OCYILECTBISETCS B HECKOJIBKO JTarloB.
[lepekaunBaeMbIii Ta3 MO ra30MPOBOAY Y€pe3 BCACHIBAIOIIUN TPYOONPOBOJ Tra3omnepeKavynuBaIoNIETo
arperara MocTymaeT B LIEHTPOOEXKHBIH HarHerarelb. 3A€Ch MPOUCXOIUT KOMIPHUMHUPOBAHUE ra3a U
€ro 1ojjlaya B HarHeTaTeIbHBIN KOJUIEKTOP KOMIIpecCOpHOU cTaHuuu. [IpuBogoM MexaHu3Ma CxKaTus
ra3a Kak pa3 sBJII€TCS Ta30TYpOMHHBIN IBUTATENb, UCTIOIb3YIOIIMM B KaUeCTBE TOIIMBA OUHUIICHHBIN
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Y IPUBEJICHHBIA K pabodeMy MaBJICHUIO MepeKadynBaeMblil ra3. OUYUIIEHHBIH aTMOc(epHBId BO3IYX
MOCTYMAaeT Ha BXOJ Ta30TYpOMHHOTO JBUTATENs, CHAOKEHHOTO TPAaJUIMOHHBIMH TEXHUYECKUMH
CpeACTBaMH MOJATOTOBKH U CKUTAHUS TOIUIMBOBO3AYIITHON cMmecu. IIpoayKThl cropaHus, UMEOIue
BBICOKYIO TEMIEpaTypy MW JaBJICHHE U, CJEJAOBAaTEIbHO, O0JamarIme OOJbIION SHEPrHeH,
(GOpPMHUPYIOT Ta30BbIii TMOTOK, OJHEPrus KOTOPOro, B KOHEYHOM HTOre, IpeolOpasyercs B
MEXaHWYEeCKYI0 paboTy. IMEHHO OHa W UCIMOJIB3YETCs ISl IPUBEICHUS B JIEHCTBHE IIEHTPOOCIKHOTO
HarHeraTens. I[Tpu IBMYKEHUH ra30BOro MOTOKA Yepe3 MPOTOYHYIO YacTh ra30TYPOMHHOTO JABUTATEIIS
YMEHBIIIAETCSI €r0 SHEPIusl, U CHIKAIOTCS TeMIiepaTypa u aasieHue. [locie 3Toro orpadoTaHHBIHM ra3
yepe3 BHIXJIONHYIO CUCTEMY BBIXOJHT B aTMocdepy [5].

TexHOMOTUYECKHI TPOoIecC MPEACTABISIET COOOW KOHTPOJb M PETYIHMPOBAHHME 3aJaHHBIX
napamerpoB. OJHMM U3 TJaBHBIX MapaMeTPOB SBISIETCS KOHTPOJIb TEMIIEPAaTypbl MPOAYKTOB
CropaHus B JIBUTATENIe ra3onepekaunBaromiero arperara. Ona moxxer gocturarsh 10 600-700°C.

J1st KOHTpOJisE TeMIlepaTypbl MPOIYKTOB CrOpaHUs B JBUTATENIe Tra30lepeKavynBaIONIETO
arperara UCIoJIb3YyITCSl TepMOIaphl. TepmMonapsl pa3AestoT MO TUIIAM:

— mnatuHopoaui-minatuHoBbie — T3 — Tun R;

— muatuHopoaui-mnatuHoBeie — TIIIT10 — Tun S;

— mnatuHopoaui-mmatuHopoauesbie — TIIP — Tumn B;

— JKeJIe30-KOHCTaHTaHOBBIE (;kene3o-meapHuKeneBbie) TOKK — Tum J;

— MeJb-KOHCTaHTaHOBEIC (MeAb-MeabHuKeneBbie) TMKH — Tumn T;

— HHXPOCHWJI-HUCHUJIOBBIE (HUKEIbXpOMKpeMHUI-HUKenbkpeMuuesble) THH — Tun N;
— xpomenb-antomeneBbie — TXA — Tun K;

— xpowmenb-koHcTanTaHoBble TXKH — Tun E;

— xpomenb-konenessle — TXK — Tumn L;

— Menb-komenessie — TMK — Tun M;

— cuabX-cuinHoBble — TCC — T I;

— Bosb(pam u penuit — Boabppampenuensie — TBP — Tun A-1, A-2, A-3 [2].

[TokazaTenmu tepmomnpeodpazoBarencii TXA u TXK ropasgo Gosiee TuHEHHBI, YeM MHOTHE
JpyTUe JAaTYUKH, a UX HEIMHEWHOCTHh XOPOIIO MpeacKazyeMa U MoJAPOOHO OMHMCAaHA B CIEIUATBHON
nureparype. Kpome Toro, k uucny mpoctourctB tepmonap TXA u TXK oTHocATcs Takxke Mmanas
WHEPIIMOHHOCTh, BO3MOXXHOCTh M3MEPEHHUs MallbIX pasHOCTei Temmepatyp. [Ipu BbIOOpe maTdmkoB
temnepatypsl BUoB TXA u TXK cinenyer ywecTtb, YTO HMX HEXKEJIATEIbHO HCIOJIb30BaTh B
atMoc(epe C TIOBBIIICHHBIM COJEPKAHHEM Cephl, TaK KaK OHa BJIHMsIET HAa o00a 3IeKTpoja.
CymectByeT 6osee mATHACCITH MOIU(PUKAIINIA O] pa3JIMYHbIE TIPOU3BOJICTBEHHBIC HYXIBI [1].

Jns KOHTpoOJiE TeMIlepaTypbl MPOJIYKTOB CrOpaHMsl JABUTATeNid Ta3o0lepeKauynBaroIero
arperara pacCMOTPUM HECKOJIbKO TepMOIIap:

1. T-93 Bap.4

TexHuueckne XapakTepUCTUKHU:

- MaTepua TEPMOIJIEKTPOAOB — XA;

- nuama3oH u3MepsieMbix Temreparyp, *C — ot 0 no 1100;

- pabouwmii nuanazon uamepenus, °C — ot 500 mo 1000;

- nomnyckaemoe otkionenue TOJC, MB = 0,12 (1o 1000 °C);

- Macca, kr — 0,18;

- rabaputsl, MM — iuHa 147,5 pa6.gacts [J11%140.

2. T-99

TexHuueckre XxapakTepUCTUKHU:

- MaTepuan TEPMOIJIEKTPOAOB — XA;

- nmama3oH u3MepseMbix Temmeparyp, *C — ot 0 1o 900;

- pabouwmii nuanazon uamepenus, °C — ot 300 o 700;

- nomnyckaemoe otkinonenne TOJC, MB +0,12;

- Macca, kr —0,17;
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- rabaputsl, MM — JuiHa 193,5 pa6.uacts [J11%160.
3. T-142
TexHuueckue xapakTepUCTUKU:

- Marepual TepPMOAJIEKTPOAOB — XA;

- nuama3oH u3MepsieMbix Temmeparyp, *C — ot 60 mo 1200;

- pabouwnii quanazon msmepenus, °C — ot 300 xo 1000;

- nonyckaemoe otkinonenne TOJC, MB +0,12;

- Macca, kr —0,17;

- rabaputhl, MM — JuinHa 199,5 pab.uacte [111x160 [4].

Cucrema onTHMajibHa MPH HCMOJIB30BaHUHM Tepmomnapel T-93 Bap.4, Tak kak oHa OoibIie
HOJIXOAMUT MO CBOMM TEXHMUYECKHM XapaKTEPUCTUKAM JJISl CUCTEMBbl YIPaBJIECHUS TEXHOJIOTHUYECKUM
MPOIIECCOM KOMIPUMHUPOBAHMS IPUPOTHOTO Ta3a Ta30IepEeKaunBAIOIIETO arperara.
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JATUYUKHU JABJEHUA 1JIA CUCTEMbBI MOHUTOPHUHI'A YYACTKA
HE®TEIMPOAYKTOIIPOBOJA

Cenesnes A.U., crynent, BAD3-230,BIIU (dbunuan) Boar[ TY
CunaeB A.A., X.T.H., JoueHT, kapeapa BAD, BIIU (dbunman) Bonr['TY

CpencTBa TeneMexaHU3aIMl MaruCTPalbHBIX HE(YTEIPOIyKTONPOBOIOB MPEIHA3HAYCHBI [T
obecreyeHnss AUCTAHIIMOHHOTO YIPABJIEHUS TEXHOJIOTMYECKMM OOOpYAOBaHUEM JIMHEHHOW 4YacTH
MarucTpajibHOTO HE(TEHIPOIYKTONPOBOJA M3 PaAOHHOIO, TEPPUTOPHATIBHOIO JUCHETYEPCKOTO
nynkTa u LI/II1 (menTpanbHbIil AucneTyepckuil myHKT) [1].

CucreMbl JTMHEMHON TENEMEXaHUKH HMEIOT TPEXYpPOBHEBYIO cTpykTypy [1]. Ha pucynke 1
MI0Ka3aHO MIOCTPOEHUE CUCTEM TEIEMEXAHUKH.
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Pucynok 1 — Iloctpoenue cucteM TeeMeXaHuKU

[lenpto aBTOMATH3AIMM JIMHEWHOW YacTH MAarucCTPalbHBIX  HEPTEIPOIyKTONPOBOIOB

ABIISIIOTCS [2]:

NOBBILIECHHE 0e30macHOCTH U HaJIe)KHOCTH JKCILTyaTaluu MarucTpajbHbIX
HE(PTENPOIYKTOPOBOIOB;

ONTUMAJIFHOE YIpaBJICHUE TPY30MNOTOKAMH HE(TEHpOAYKTONPOBOIOB IO MapuipyTraMm
TPaHCIIOPTUPOBKU;

KOHTPOJIb U CUTHAJIN3aLUs U3MEHEHHUS COCTOSTHUSI TEXHOJIOTUYECKOT0 000pYy10BaHUS;
¢opMHpoBaHHE U BbIJJaYa OTYETOB M CIPABOK IO TPAHCIOPTY HEPTENPOIyKOB, pabore
000pyI0BaHUsl, TEXHOJIOTUYECKOMY IIPOLECCY U PabOTE CUCTEMBI;

JTUCTAaHIIMOHHOE yIpaBjieHHe paboTOM TEXHOIOrHUYEeCKOro 000py10BaHus.

OCHOBHBIE 3JIEMEHTHl ABTOMATH3ALUMU JIMHEHHOr0 Y4YacTKa He(pTenpoayKTONpoOBOAa

pycyHok 1 — sto OII 3aaBMKKHM, JaTYMKU JABJICHUS, CUTHAIM3AaTOPbl 3aTOIUICHUS, CUTHAJIU3ATOP
npoxoxaeauss CO/ [1].

s kb

PucyHok 2 — DneMeHThl aBTOMATH3AUM JIMHENHOT0 Y4ACTKA He(pTenpPoOAyKTONPOBOAA
(1 — OII 3anBuxkwH; 2 — naBieHrue HEPTHU 0 3aBUKKH; 3 — 3aTOIJICHHE KOJIOIIIA;

4 — naBneHue He(TH MOCIE 3aABUKKH; 5 — 3aTOTUICHUE KOJIOAMA; 6 — CUTHAIIN3aTOP POXO0XKICHHUS

COJM; 7 — 3amMTHBINA MOTEHIMAN; 8 — IMHEUHBIA pa3beIUHUTED)
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TexHOMOrHYECKUI TpolecC MPEACTaBIsAeT COOO0M KOHTPOJIb M PETYIMPOBAHUE 3aJaHHBIX
napameTpoB. OJTHUM M3 TJIABHBIX NApaMETPOB SABIISIETCS KOHTPOJIb NABJICHUS HA JUHEWHON 4acTH
MarucTPaIbHBIX He(PTEPOYKTOMIPOBOIOB.

Cucrtembl aBTOMaTUYECKOIO PETYIMPOBAHUS JABICHUS NPEIHA3HAYEHBI I MOAAEpKAHUS
JABJICHUS Ha JIMHEWHOM YacTH MAarucTpaabHOro HEPTEIPOAYKTONPOBONA HE HIDKE 3aJaHHOTO
ypoBHs. TOYHOCTHP MOANEPKAHUS YCPEAHEHHOIO 3HAYEHUs JAaBJICHHUS OTHOCHUTEIBHO YCTaBKH
PETYJIHUPOBAHMS BO BPEMSI YCTAHOBUBIIIETOCS pexXUMa padOThl HEPTEIPOTyKTOMPOBOIA TOKHA OBITh
He xyxe *+ 0,02 Mma [1].

Jisi KOHTpOJNS JaBiIeHHUS Ha JIMHEHHONW dYacTH HE(TEenpoIyKTONPOBOJOB HCIIOIB3YIOTCS
JaTYuKH AaBlIeHUS. JlaTIYMKU JaBiaeHUs pa3aeissioT Mo BugaMm [3]:

— JaTYUK a0COJIIOTHOIO JaBJeHMs, U3MEPEHHUE BEJECTCS OTHOCUTEIHHO BCTPOCHHON B pUOOp
KaMmepbl BaKyyMa;

— JAaTYUK M30bITOYHOrO /[aBJIEHMS], W3MEPEHUE BEAETCS OTHOCUTEIBHO BHELIHEIO
aTMOoC(hepHOro JaBJICHHUS;

— JAaTYUK BaKYYMMETPH4YECKOr0 [aBJICHHMS — Ppa3psKeHHMsl, HW3MEPEHHE BEHETCS
OTHOCHUTEIILHO BHEIIHEr0 aTMOC(HEepHOTro JaBJICHHUS;

— JaTYUK H30bITOYHOI0 [ABJIEHHS H pa3psikeHus (IUIIOC-MUHYC), U3MEpPEHHE BEIETCS
OTHOCHUTEIILHO BHEIIHEr0 aTMOC(HEepHOTro JaBJICHHUS;

— audpdepeHunaabHoe (U3MEPSIOT Pa3HOCTh ABYX naBieHuil: AP=P1-P2) — naruuku nepenana
MOTYT MPUMEHSATHCS Kak Tu(MaHOMETP — NIEPENagoMep, YPOBHEMEDP HIIM PACXOJIOMED;

— JaTYUK THAPOCTATHYECKOr0 AaBJIEHUS C€TOJI0a KUAKOCTHM Ha MemOpaHy mnpubopa,
U3MEpEeHUE BEJETCsl OTHOCUTENbHO aTMoc(epHoro — PaTm mim «gaBieHus] HaaayBa» — PH moBepx
3epKaja JKUJIKOCTH B pe3epByape 1mo GhopMmyiie;

— OyilikoBble mNpeoOpa3oBaTeIU/IATYUKH YPOBHSI — YPOBHeMepbl, MPUHIUI JACUCTBUS
KOTOPBIX OCHOBAH Ha OINPEIECICHUH PA3HOCTU CHUJI TSHKECTH U THUAPOCTATHYECKOW (ApPXHUMEIOBOI)
CHWJIBI BBITAIKUBAHUS U3 KHUIKOCTH IMIMHIPUYECKOTO OyiiKa.

Jnst KOHTpOJSL AaBJiCHUS Ha JIMHEWHOW YacTH MarucTpajibHOTO HE(TENpOayKTOMPOBOIA
MOAXOMAT JATYMKKA HM30BITOUHOTO JaBieHHS. PaccMOTpMM HECKOJIBKO JATYUKOB H30BITOYHOTO
JABJICHUS:

1. TXXKNY - 406 [5]

TEXHUYECKHUE XapaKTEPUCTUKH:

e xnacc Tounoctd — 0,15%;

e mnuranue — 24B;

e BLIXOOHOHU curHai — 4-20MA;

e CTeleHs 3aiuTel — [P65;

* TeMIeparypa usmepsemoit cpeanl — -60...80°C;

* MEXIOBEPOUHBII HHTEpBaN — 24 Mecsua;

2. YokogawaEJX530A [6]
TEXHUYECKHUE XapaKTCPUCTUKH:
e xnacc Tounoctd — 0,04%:;
e mnuranue — 12 - 24B;
e BLIXOOHOHU curHai — 4-20MA;
e CTeleHb 3aiuTel — [P65;
* TeMIeparypa usmepsieMoil cpeasl — -40...120°C;
* MEXIOBEPOUHBI HHTEpBan — 60 Mecsua;

3. I1J1200-J11 [4]
TEXHUYECKUE XapaKTEPUCTUKHU:
e xiacc Tou”Hoctu — 0,15%;
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e nurtanue — 12 - 24B;

e BLIXOOHOHU curHai — 4-20MA;

* CTeleHs 3aiuTel — [P65;

* TeMIeparypa usmepsieMoii cpeasl — -40...100°C;
* MEXIOBEPOUHBIM UHTEpBa) — 24 Mecsua.

Hcnonb3oBanne  garuymka U30bITOUHOTO  jgaBieHust  YokogawaEJXS530A  sBusercs
ONTUMAIBHBIM, TaK KaK OH OOJbIIE€ TMOAXOAUT MO CBOMM TEXHUYECKUM XapaKTEPUCTUKAM JIJIst
KOHTPOJIS IaBJICHUS HA TMHEHHON 9acTH HEPTETPOTYKTOPOBOIOB.

CIHCOK HUCITOJIb30BAaHHBIX UCTOYHUKOB:

1. https://ppt-online.org/450110- [DnexTpouHsIii pecype] (nara oopamenus 16.06.2022).

2. https://www.bibliofond.ru/view.aspx?id=800792- [DnexkTpoHHbII pecypc] (maTa obpaiieHus
16.06.2022).

3. http://remnonpudop.pd/catalog/datchiki-davleniya/ -  [Dnekrponnsrii  pecypc] (marta
obpamenus 16.06.2022).

4. http://mpomnpudop.mockBa/catalog/pd200-di/ - [DnexkTpoHHBI pecype] (mara oOparmieHus
16.06.2022).

5. http://mpommnpubop.mocksa/catalog/tzhiu-406/ - [DnexkTpoHHBI pecypc] (mata oOparieHus
16.06.2022).

6. http://mpommpubop.mockBa/catalog/ejx530a/ - [DnekrpoHHBIN pecypc] (mata oOpameHus
16.06.2022).

ABTOMATHU3UPOBAHHASI CUCTEMA YIIPABJIEHUS MNPOECCOM HOATI'OTOBKHA
IIMTATEJIBbHOHU U CETEBOH BO/bI

Cxnsukue U.A., ctynent, BAY-426, BIIU (dbunuan) Boar[' TY
Mengsenesa JI.U., k.T.H., noueHt, kadheapa BAD, BIIU (punuan) Bonr[ TY

[lenpro aBTOMATH3AIMM TEXHOJOTUYECKOrO MPOLECcCa YIPaBICHUS MPOIECCOM MOATOTOBKHU
MUTATEILHON U CETEBOM BOJIBI SIBJISICTCS MTOBBIIEHHE TOYHOCTH MOAACPKAHUS TEMIIEPaTypbl CETEBOU
BOJIBI B COOTBETCTBHH C TPEOOBAHUSAMU JICHCTBYIONINX HOPMATUBHBIX JOKYMEHTOB.

OOBEKTOM aBTOMATHU3AIMH SIBJISIETCS TTPOIIECC MOATOTOBKH IMUTATEIILHON U CETEBOM BOJIBI.

JJ1s TOCTHKEHUS TIOCTABICHHOH IeNTi HEOOXOAMMO PEIIUTh PSJI CICTYIOIINX 3a1au:

- pa3paboTka MaTeMaTHYECKON MOJEIN OOBEKTa MCCIACAOBAHHUS U CUCTEMBI PETYIMPOBAHMS
ootinepuoit ycranoBku ¢ 70 no 110 °C 3a 10 cexynn;

- MPOEKTUPOBAHHE ABTOMATU3MPOBAHHOW CHCTEMbl YIPABJICHUS TEXHOJIOTUYECKUM
MPOLECCOM IMOATOTOBKHU MUTATEIBbHOU U CETEBON BOJBI;

- TIOMCK ¥ aHajlu3 HayYHO-TEXHMYECKOW JMTepaTypbl Ha Temy: «Pa3paborka
ABTOMATU3MPOBAHHOM  CHUCTEMbI  YIPAaBJIEHUS  TEXHOJOTMYECKMM  IPOLECCOM  MOATOTOBKHU
MUATATEIbHON U CETEBOU BOMEI».

Pe3ynbTarhl paboThl MOKHO MPUMEHHUTH JJIsI aBTOMATH3AIIUU WM MOJICPHHU3AINH TIPOIIECCOB
Ha MPOU3BOJICTBE, CBA3aHHBIX C MPOILIECCAMHU BOJIONIOATOTOBKH M BOJOOTBEACHUS.

AKTYanbHOCTH PabOTHI 00YCIIOBJIIEHA TEM, YTO BOAOIOATOTOBKA M BOJOOTBEACHHUE — ATO OJIMH
13 HamOoJiee BaKHBIX IPOIECCOB B JIIOOOM COBpeMeHHOM ropojae. OT KayecTBEHHOTO COCTaBa
MUATATETbHON U CETEBOM BOJbI 3aBHCHUT 3JI0POBbE YEJIOBEKA, SKOJOTHSI TOPOJia, MPOMBIIIICHHOE
MPOM3BOJICTBO W Jpyrue pasnudHbie ¢akTopbl. COBpPEMEHHBIE CHCTEMBI BOJOCHAOKEHUS U
KaHaJIM3allMd TPEACTABISIIOT AaBTOMAaTU3UPOBAHHBIE KOMILIEKCHl MO OYHUCTKE BOJIbI, KOTOpPBIC
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o0ecreynBalOT OTBOJ M OUYHUCTKY CTOYHBIX BOJ|, a TAKXe€ I10/1a4y BOJbI B JKUJIbIE, OOIIIECTBEHHBIC U
MPOMBIIIJICHHBIE 3/IaHUSI B COOTBETCTBUM C TpPEOOBAHMUSIMHM JIEHCTBYIOIIMX HOPMATHUBHBIX
JTOKyMEHTOB [1].

ABTOMATH3MpPOBaHHAsl CHUCTEMA IIOArOTOBKM IUTATEIbHOW M CETEBOM BOJBI IO3BOJSAET
BBITIOJIHATE [3]:

— U3MEpEHHUE U PETUCTpalys He0OXOAUMBIX TAPaMETPOB;

— KOHTPOJIb U PETYJINPOBAHNE HOPMUPOBAHHBIX MAPAMETPOB KAUECTBA MMOIYy4aEMOM BOJBL;
— YMEHBIICHHE KOHIEHTPALMU PA3IMYHBIX IPUMECEH;

— aBTOMAaTHYECKOE MOJJEPKaHNE HYKHOTO JaBICHUS BOJBI.

ABTOMaTH3aIMsI BOJOMOATOTOBKY IMO3BOJISIET BBICBOOOIUTH JOMOIHUTEIBHOE MPOCTPAHCTBO
B 1I€XaX, MUHUMHU3HUPYET BIUSHHUE HA TEXHOJOTHUYECKHI mporecc yenaoBeueckoro daxkropa. Cuctemsl
BOJIOOYHCTKH U BOJONOJATOTOBKH UMEIOT CIIOKHBIE PELIEHHUS] U MHOXKECTBO XapaKTEPUCTHUK.

B  kawectBe o0OBbeKkTa  aBTOMAaTU3allUd  BBIOMpaeTcs  Mpolecc  aBTOMAaTU3ALUU
TEXHOJIOTUYECKOI0 ITPOoLecca MOArOTOBKY UTATEIbHON U CETEBON BOJBI.

Jlnst paGoThl TIporiecca TMOJMYYEHHs] MUTATEIIBHOW W CETEeBOM BOJIBI HEOOXOIMMa CHCTEMa
aBTOMATHU3AIMH, KOTOPAs BRIMOIHSIET cienyromue Gpyakuuu [2]:

— aBTOMAaTHYECKOE yNpPaBIECHUE OCHOBHBIMU TEXHOJIOIMUECKUMH ITPOLIECCAMH B COOTBETCTBHUHU C
3aIaHHBIM PEKMMOM HJIU IO 33JaHHOM MPOrpaMMe;

— aBTOMAaTHUYECKUU KOHTPOJIb OCHOBHBIX IApaMETPOB, XapAKTEPU3YIOLIUX TEXHOJOTMYECKUU
porecc.

I'pynna moporpeBareneil BBICOKOTO [aBIECHUsS PEreHEPATHMBHOM CXEMBI paccyuTaHa Ha
3aIaHHBIA TETUIOBOM OanaHc TypOoyctaHoBku. [IpuMmeHeHWe mojorpeBareneii i HOBOW WIH
MOJICPHU3UPOBAHHONW MOJENU TYpOMHBI B KaXIOM Ciydae OINpeaessieTcs pacdéToM TYpOMHHBIM
3aBOJIOM.

ABTOMATU3UpPOBaHHAsl CHUCTEMA IOJATOTOBKM MUTATEIbHOM M CETEBOM BOABI COCTOUT W3
CJIEIYIOIUX 3JIEMEHTOB:

— Tpéx mogorpesareneit Beicokoro masienust (IIB/-1 tum: 11B-425-230-35M; T1B/I-2 Tun: I1B-
425-230-23M; T1IB/1-3 Tun: 11B-425-230-13M), Tpy00npoBOAOB I0Jauu Mapa 1 MUTaTeIbHON

BOJABl HAa TIONOTPEBATENId, KOHJEHCATa TIPEIOLIEro Mapa IoJorpesareneii, orcoca

HEKOHJCHCUPYIOIUXCS Ta30B U3 MI0J0IPEBaTENEH;

— 3aMopHO-pEryIupyIoleld apMaTypbl (KjanaHa U 3aABUKKH C DJIEKTPOINPHUBOIOM), CUCTEMBI

JPEHaXeil U ONIOPOKHEHUS;

— CHUCTEMBI aBTOMAaTHYECKOI'0 3alIUTHOTO YCTPONUCTBA;
— KOHTPOJIbHO-U3MEPUTENbHBIX MPUOOPOB M CPEACTB YyINpaBieHHs (EMKOCTHBIE YPOBHEMEpHI,

TepMonpeoOpa3oBaTeN TEMIIEPATYphl, IPeOOpa30BaTEIH JaBJICHUS), 3aIIUT, CHTHATU3AIIH;

— BEPTUKAJIBHBIN KOXKYXOTpYyOUaThlil mapoBoasiHOM nogorpesarens bO-550-3M.

OcHOBHBIE TIOAOTIPEBATENM CETEBOW BOJBl — TOPHU3OHTAJbHBIEC, IPEIHA3HAUEHHBIC IS
HOPMaJIbHOTO HarpeBa CETeBOM BOJBI. B KadecTBE OCHOBHOTO IMOAOTPEBATENsI BHICTYIIAeT OoMiep
BO-550-3M. IluxoBble mOOrpeBaTENd CETEBOM BOJBl NpPEIHA3HAYEHBI MAJI JIONOJHUTEIBHOTO
MIOAOTpeBa TrOpsYEd CETEBOW BOABI BO BpPEMs CHUJIBHBIX MOpPO30B WJIM B Te€X CiIy4asxX, KOIJa
TEMIIepaTypa CETeBOWM BOJABI IIOCJIE€ OCHOBHBIX OOiIepoB HeJocTaTOYHAa. BepTUKaIbHBIMU
MTOAOTPEBATENSIMU SIBIISIFOTCS TPU MOJAOTPEBATENS BBICOKOTO JIaBJIEHUS B OJJHOTOYHOM TpyIIIIE.

boiinepHass ycTaHOBKa COCTOMT M3  IIOJOIpEBATENIed  CETEBOM  BOJBI, HACOCOB,
o0ecreunBaIIUX HUPKYIISALNIO BOJIbI B TEIJIOCETH, HACOCOB, OTKAYMBAIOIIMX KOHJEHCAT TPEIOLIETOo
napa, TpyoOIpoBOJIOB CETEBOW BOJIbI, TPEIOILIETO Mapa U KOHIEHCaTa TPEIOILero mnapa.

OcHOBHOM  3amadeld OOWJIEPHOM YCTAaHOBKH  SIBJSIETCS  OOCCTIEUYCHHE TMOTpeOUTems
TEIUIOHOCHUTENIEM pPAa3IMYHBIX IMapaMEeTPOB IO MJABJICHUIO W TEMIEpaType COTJacHO Tpaduky
MPOMBIIIJIEHHOT'O U OBITOBOTO TEIIOCHAOXKEHUSI.

ITokazarensiMu Ipolecca SIBISIFOTCS: KauyeCTBO IOJYy4aeMOM BOJBI, pacxoj]l JKUIKOCTH B
HarpeBaTeNsx, 00beM MOoJIydaeMOi BOJBI, a TakyKe NMPOU3BOAUTEIHLHOCTh OOMJIEPHON yCTaHOBKU U
[IO/I0rpEBATENIEN BHICOKOTO JaBJICHHUS.
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ABTOMaTH3WPOBAaHHAS CHCTEMa YIPABJICHHS BOIOIOATOTOBKON MOCTpPOEHA HAa KOHTPOJLIEpE
CPM713-01, xotopsiii oOecrieyuBaeT BO3MOXKHOCTh HWCIIOJTHCHHUS TPHUKIATHBIX TPOTPAMM,
peATM3YIONTUX AITOPUTMBI cOOpa, 00paOdOTKK JAHHBIX M YIPABJICHUS, H TIPEeIHA3HAYCHA IS MOAa9n
BOJIbI TPEOYEMOT0 KaueCcTBa MOTPEOUTENSIM B HEOOXOAMMOM KOJIMUECTBE.

Busyanu3zanus Bcex MpOXOASIUX MPOIECCOB U MapaMEeTPOB OTPAKEHA HA TIAHENIH OIepaTopa
WEINTEK MT8090XE.

B kxadecTBe MaTYMKOB YpOBHS OBLTU BHIOpAaHBI €MKOCTHBIE YPOBHEMEPHI HOBOTO MOKOJICHUS
PU3YP-1300-0-0-/13-X-1000-H-4-1-0—O0-TY. Bei6op maHHBIX TpuOOPOB 0OOCHOBAH HUX BBICOKOU
HAJECKHOCTHIO, OOJlee HM3KOM CTOMMOCTBIO TIO CpPaBHEHUIO C JPYTMMH YpOBHEMEpPAMH U WX
COYETaHHEM C JJaHHBIM IporeccoM. OHM ueanbHO MOAXOMAT B KauecTBE Mpudopa, MpOU3BOISIIETO
KOHTPOJIb MPU HAIOJTHEHUU PE3EPBYapOB OOIBIIOT0 00BEMA.

B kauectBe marumka TemriepaTypbl BeIOpaH mpeoOpa3oBarens Temmeparypbl ThermoCONT
TRF-525-D. OcCHOBHBIMH KpUTEpUSMHU MpHU BHIOOpE HaTYMKOB CTAIM: TOYHOCTb H3MEPEHHS,
BBICOKOCKOPOCTHAs Tepejaya JaHHbIX U JUana30H U3MEpPEeHUs! BBICOKUX TeMITEparyp.

B kauecTBe maTymkoB AaBlieHUs1 ObUIM BBIOpaHBI TpeoOpaszoBarenu namieHus PiezusAPZ
3420mA-B-6001-D-10. JlanHble MaTYMKH HUI€ATHHO CIPABISIOTCS C CBOMMH 3ajJadaMd B 00JIacTH
BBICOKHX TEMIIEPATYP, & TAKIKE UMEIOT BHICOKHI TUANa30H U3MEPEHUS JaBIICHUS.

3anopHo-peryaupylomias apMaTypa BBICTYAaeT B POJIU KJIalaHOB U TPEXXOJOBBIX KJIAlaHOB,
¢ ycnoBHbIM mpoxoaoM B 250 u 300 mm. Bee o 001a1at0T HE0OOXOAUMBIMUA aHTUKOPPO3HOHHBIMU
CBOMCTBAaMHU M U3TOTOBJIEHBI U3 KAYECTBEHHOM yriepOAUCTON CTau.

B kauectBe mkada ynpasnenus BoiOpan mkad ympasieHuss CQE ot komnanuu JIKC c
pasmepamu 2000x1600x800. IlpakTuyecku Bce CHIOBOE OOOpYyIOBaHHWE BBIOPAHO OT KOMITAHHH
KDA3 (aBTomMaThuecKue BBIKIIOYATEIN, OJOKM MHUTAHUS, KIEMMBI U T.O.). YacTOTHBIN
npeoOpazoBarens 0611 BeIOpaH Gupmsl IEK. CtangapTHbIC W3A€IUs U PaCXOTHUKH 7151 cOopa mKada
6butn BeIOpanbl y komnanuid KOA3 u IEK (DIN-peiiku, kaGenb-KaHabI).

B xauecTBe 00BeKTa MOIETUPOBaHUs ObLT BEIOpAH BEPTHKAIBHBIN NapoBoIsiHON Ooitnep BO-
550-3M, KOTOpBIA CIYXUT JJII HarpeBa W TMOJJICPKAHUS HYXHOH TeMIepaTyphl CETEBOW BOIbBI
mapoM B CHCTEMax TeIUIOCHAOXKeHHs. B 3aBUCMMOCTH OT TEIUIOBBIX HArpy30K IOJOrpeBaTeIn
pa3aenioTcsl Ha OCHOBHBIE U NMUKOBbIE. BEIOpaHHBINM MO0rpeBaTeNb OTHOCUTCS K OCHOBHOMY THITY,
ero o6o3HaueHue yKasbiBaeTcsi B MapkupoBke bO — Goiinep OCHOBHOIM.

Konctpykius  momorpeBatens  BO-550-3M  mpencraBisier  co0oil  BepTHUKAIBHBIN
KOXKYXOTpYOHBIH TEIII000MEHHHK, COCTOSIILIUI U3:

—  KPBIIIKH KOPITyCa;
— Kopmyca (mpeacTaBisieT co00i MPOJOJITOBAaTYI0 €MKOCTh C JJUTMITUYECKUM WU TUIOCKHM

JHUILEM);

— BHYTPEHHEW TpyOHOW cHCTeMBbl (CHCTeMa JIUHHBIX TpPYOOK, M3TOTOBIICHHBIX U3

HEpIKaBEIOIIEH CTaJN);

— BOJAHBIX Kamep (epeaHsis v 3aIHsis).

Jns  monyueHus  HEOOXOAMMBIX  KOXG(UIIMEHTOB  peryisaTopa Oblla  MOCTPOCHBI
MaTeMaTHdeckas MoJieb Ooiiepa.

HaxoxmeHne  ONTHUMalbHBIX  HACTPOCUHBIX  KOA(POUIIMEHTOB  OBLIO  OCYIIECTBICHO
AKCIEPUMEHTAIBHBIM MeTo0M L{urnepa-Hukobca.

[TogBonast UTOTH, MOKHO CKa3aTh, UYTO I€Ib JAHHOW pabOTHI BBHINIOJHEHA, OblIa pa3paboTaHa
aBTOMATHU3MPOBAHHAS CHCTEMa YIPABICHHS TEXHOJIOTUYECKUM TIPOIECCOM MOATOTOBKH MUTATEIBHON
U CeTeBOM BOJBI, BHIOpaHbI HEOOXOAMMBIE CPEACTBA aBTOMATH3allMK, pa3paboTaHa MaTeMaTu4ecKas
MOJIeTh TIOJIOTPEBATENsS HA OCHOBE TUHAMUKHU TEIUIOOOMEHA.

CIHCOK HCITOJIb30BAHHBIX UCTOYHUKOB:

1. Benoxoues E.H. BonmoorBenenue u BomocHabOxenue / benoxkones E.H., Ilomosa T.E.,
ITypac I'.H — PoctoB-Ha-{ony: ®@enukc, 2012. — 384 c.
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2. Epodeena, E.B. IIpoektupoBanue cucrem apromaru3anun: yae6.mocooue / E.B. Epocdeesa,
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ABTOMATH3AIIMA TEXHOJOTHYECKOT'O ITPOIIECCA IOJAIOTOBKH ITAPA
KOTEJBbHOHN CTAHIINUU

CeiBopotka B.A., crynent, BAY-426, BIIU (¢punman) Bonr[' TY
Macnosa T.A., accucrent, kapeapa BAD, BIIU (punman) BoarI'TY

Ha MHOTHMX NPOMBIIIIEHHBIX TPOU3BOJACTBAX MCIOIb3YETCS TAKOW SHEPrOHOCUTENb, KaK Iap.
Ha OonpmuMHCTBE NpeAnpUSATHH Map MNpUMEHSeTCs B KayecTBE TEMJIOBOTO HOCUTENS UL
TEXHOJIOTUYECKUX HYXJ, U1 MPOrpEeBaHUS €eMKOCTEH M TEeIUIONpoBOAOB. B GonbIIMHCTBE cilyyaeB
1ap UCIMOJB3YETCs KaK TeIJIOHOCUTENb. DTO CBS3aHO C BBIICICHUEM OOJIBIIOTO KOJUYECTBA SHEPTUU
Ipu KOoHJeHcanuu. [1oydeHHyI0 SHEPrUI0 UCIOIB3YIOT AJI HArpEBaHUS XMMHUYECKHX PEaKTOPOB U
pasHbIX Cpel, B MHILIEBOM NPOMBIIUIEHHOCTH, JJs OTOIUIEHUS IIOMEUICHMH, pa3orpeBa BsI3KHX
pabouux cpes TpyOOIpPOBOJOB, Y KOTOPBIX NPHU MOHWKEHUHM TEMIIEPATyphl MOBBIMIAETCA BA3KOCTh
[1].

[Tap, umeromuii HauOOJBIIYI0 IUIOTHOCTh IPH OIpPEICIEHHOM JaBJICHUH, Ha3bIBAeTCA
HACBIIEHHBIM. HachIlIeHHBI BOASHON Map MOXET OBITh BIAKHBIM U cyxuM. [lap sBusercs
HACBIIECHHBIM, €CJIH OH IOJIY4YEH B pE3yJIbTaTe KHUIICHUSA BOABI U HMMEET C HEH OJUHAKOBYIO
TEMIEPATypy INpH TakoM e AaBieHUH. CyxOW HACBILECHHBIM IIap HE COJCPXKUT BIArd IIpU
TEMIIEpPAType HACBILLEHUS.

Ecin map npespllaeT TeMnepaTypy HaChIIEHHOTO 11apa IPU ONPEACICHHOM JaBICHUH, TO OH
Ha3bIBAETCSl NEperpeThiM. Pa3sHOCTh TeMmeparyp MEperpeTroro M CyXOoro HachIIEHHOro Iapa Mpu
PaBHOM JIaBJICHUM Ha3bIBACTCS IIEPErPEBOM Hapa.

[Ipu oxMHAKOBOM NaBJIEHUH YAETbHBIH 00BEM HACHIIIEHHOTO Iapa 3HAYUTEIHHO MEHBIIE,
4eM neperperoro. Beiencteue dero, Mpu nepexojie napa U3 HachbIICHHOTO B IIEPETPETOE COCTOSHUE,
HE00XOAUMO OTMETHUTb, YTO MPOITYCKHAsl CIIOCOOHOCTh TPYOOIIPOBOIOB YMEHBIIIACTCS.

3HaYeHUE TEMIEPATypPhl HACBIILEHUS Mapa MPONOPLMOHAIBHO AaBIeHUIO napa. OT naBieHUs
mapa TaKKe 3aBUCAT TaKUE BEIWYHMHBI, KAaK OSHTAJIBIUS, YICNbHBIM 00BEM, TEIIOBas SHEPIHs
HachIeHUsT U mapooOpa3oBanus [2]. [Toatomy st Toro uyToObl 0OecreduTh TpeOyemMoe KadecTBO
napa, HeoO0X0JMa aBTOMAaTH3AIHsI ITpoIecca MOArOTOBKY Hapa.

Ilenpto paboThl sABIsiETCA 0030p CUCTEM YIPABICHHUS TEXHOJIOIMYECKMM IPOLIECCOM
IIOATOTOBKH Iapa.

Bona u3 BojompoBoja mocTtynaer B OJOK BOJOMOATOTOBKH, I'ZIE€ OHA MPOXOJUT IpoIecc
YMSTUEHUS OT COJIEH U pa3iMuHbIX Ipumece. [locne yero yxe ymardeHHas BoJa IIyTeM HarHeTaHus
HAacocaMH MOCTyHaeT B 0aK yMsArdeHHOU BOoAbl. B Oake yMsArdeHHON BOABI PACHOJIOKEHBI HECKOIBKO
aBapuHBIX YPOBHEW: HIDKHUH M BepXHUU ypoBeHb. [Ipu 3amonHeHnn 6aka BbIIIE HUKHETO YPOBHS
Ha KOTeJ MOCTYMAeT CUTHaJl, 4TO BOJA B Ipenenax padodeil HopMbl. IIpu ycnoBusX Hanmuuus rasa,
ropelika OTKpbIBAaeT KJIalaHbl 1 HAUMHAET KOHTPOJIMPOBATh N0auy ra3a U BO3ayxa B KOTEI.

[IepBOHa4YaIbHO MPOU3BOAMUTCS HALYB, KOTOPBIM IIPOAYBAET ra30BO3AYIIHBINA TPAKT KOTIA U
aHAJIM3MPYET HaIMuuMe BEHTW UMM B TedeHHe 50 cekyHA. 3aTeM 3allyCKaeTcsi PEeKUM pPO3Kura
TOPEIIKH.

Kak Tomnbko ropenka (puKCHpyeT KOHTPOJIb IJIAMEHHU, U BCE MapaMeTpbl B HOPME, MOJACTCS
Oosblee KoiauuecTBO rasza. ['openka mepexoauT Ha OOJbLIOE TOpEHHUE, IAe MyTeM HarpeBaHHs B
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KOTJIC TOpCJIKa MPOU3BOAUT HAp A0 3aJaHHOTI'O HABJICHUSA (,Z[aBJ'IeHI/Ie YCTaHaBJIMBACTCA B T'OPCIIKE,
WCXOJIs U3 HYXK] IPOU3BOJCTRBA) [6].

ITocie HOpMaJIn3aluu pCKuMa pOo3Kura mpoucxoauT YBCIMUCHUC NMTOAAYN KOJIMYCCTBA I'a3da U
BO3/lyXa JI0 JIOCTHKEHHUS 3HAUEHHUS, YCTAaHOBJIEHHOTO TeXHOJIoTH4Yeckoi kapToi. [locne noctrxeHus
HCOGXO,Z[I/IMOI‘O AABJICHUA, KOTCII IICPCXOJUT B PCXKUM MOAYJIALUU, IIC TOPCHUC MMOAACPIKUBACTCA B
3aJlaHHBIX npenenax. [Ipu yBenndeHnn Hy»XKHOTO MpUJeNia TaBJIeHHs Mojiadya ra3a yMEHbIIAEeTC s, YTO
NpUBOAUT K YMCHBIICHHIO IIJIAMCHHU. COOTBETCTBEHHO npn yYMCHBIICHHUU [JOaBJICHUS, TOPCIIKa
YBEJIMYMBAET MoOJadyy ra3a, 4TO NPUBOJUT K YBEJIWYEHHIO IUIAMEHHU, MOKa JaBJIEHHUE JOCTUTHET
HYKHOTO napameTtpa [6].

B kotne Heobxoaumo npeaycMoTpeTh [3, ¢. 15-16] perynupoBaHue ClIenyomux IapaMmeTpoB:

- pacxoj rasza u Bo3ayxa B KOTET;

- IaBJICHHE B TOPEJIKE;

- JIaBJICHHE B KOTJIC;

- TeMIleparypa B KOTJe€.

Taxxe ToMKeH OBITh MPEAYCMOTPEH KOHTPOIIb CIEAYIOIINX MapaMeTPOB:

- MUHUMAJIbHBIA YPOBEHB BOJIbI B 0aKke yMSITYeHHOU BOJBI;

- MAaKCUMAaJIbHBIA YPOBEHB BOJIBI B OaKe yMATYEHHOW BOJIBI.

Jis co3maHust CUCTEMBbl YINpPaBICHHUS TEXHOJIOTWMYECKUM MPOLECCOM IOATOTOBKM Tapa
KOTENbHON CTaHIMEeH HCHONB3YIOTCS 00O0pYyAOBaHHE Ui aBTOMAaTH3alMU. OTO O0OpYyAOBaHHE
MPEACTABICHO OONBIIMM pa3HOOOpazueM NPHOOPOB, KaXABIA M3 KOTOPBIX aIalTHPOBAH IS
pa3nuuHbIX cdep aearenbHOocTH. Hambonee pacnpocTpaHeHHBIMH YCTPOMCTBaMHU JUIsL CO3/aHUS
CUCTEMBbl  yNpaBJCHHUs  KOTENBbHOM  CTaHUMEH  SBISAIOTCA  WU3MEPUTENU-PETYISTOPhl U
IIpOrpaMMHUpPYEMBIE JIOTHYECKUE KOTPOJLIEPHL.

- W3mepurenu-perynaropsl. M3meputenu mnapaMeTpoB U H3MEPUTETU-PETYISTOPHl — 3TO
BBICOKOTOYHBIC YCTPOMCTBA MJIsi TMPOBEICHUS W3MEPEHHH pa3IUYHbIX (PU3UYECKHX MapamMeTpoB
KOHTPOJIMPYEMBIX OOBEKTOB, MJAHHBIX C BHENIHMX JAaTYUKOB, B OOJBIIMHCTBE CIIy4aeB —
TEMIIEpaTyphl, UM e C aHAJOrOBBIX JAaTYMKOB Pacxojia, YpOBHS, AABJICHUS U TakK Janee, KOTOpbIe
MOI'yT 6I>ITB npeo6pa30BaHLI B 3HAUYCHHUSA MNOCTOAHHOI'O HANPSKCHUA WIIM TOKAa W MNEPCHAAaHbBI Ha
BTOpPUYHBIE HCIOJHUTENbHBIE YyCTpoicTBa. K A0CTOMHCTBAM H3MEpUTENEH-PErylaTOPOB MOKHO
OTHCCTU OTHOCHUTCIIbHYIO ACHICBU3HY, HNPOCTOTY M HAACKHOCTL. K HEAOCTaTKaM — OTCYTCTBHC
OMOIMOTEK Ha YpOBHE TMPOIIMBKHA, OTPAHUYCHHOE KOJMYECTBO HMHTEP(PEHCOB, OrpPaHHUYCHHOE
KOJIMYCCTBO THUIIOB HOaHHBIX, HCEBO3MOXXHOCTH IIOJHOLICHHO CO3JaBaThb I10JIb30BATCIIbCKUC THUIIbI
aHHEBIX [5].

- IIporpammupyemMmble JIOTHYECKME KOHTPOJUIEpbl — CHELUaJbHAas PAa3HOBUIHOCTHb
AJIEKTPOHHOW BBIYMCIUTENbHONM MamuHbl. Yame Bcero [IJIK ucmons3yroT s aBTOMaTU3aluu
TEXHOJIOTUYECKHUX MPOIECCOB. B KauecTBe OCHOBHOTO pexXrMa pabOThI BBHICTYIAET €r0 aBTOHOMHOE
WCIIONBb30BaHue, 0e3 ydacTus denoBeka. K TO0CTOMHCTBaM MOYKHO OTHECTH OOJIbIIOE pazHooOpasue
MOJJIEP)KUBAEMBIX TMPOTOKOJIOB, a TAKXKE PEAU3alUI0 HECTAaHJAPTHBIX MPOTOKOJIOB, MOAIEPKKY
GMS wmomeMoB, OOJBIIIOE KOJUYECTBO OMOJIMOTEK, HEOTPAHWYECHHOE KOJUYECTBO HHTEP(EHCOoB,
nyTéM TOJKIIOUEHUS JIOTIONHUTENBHBIX MOJYyJeH, BO3MOXKHOCTh paboTaTh C UHTEpdeiicom
yAaJeHHO, KOMIAaKTHBIN pa3Mep. K HegocTaTkaMm MOXHO OTHECTH JOPOTOBU3HY YCTpOMCTBa [4].

I/ICXO,Z[H U3 TMPOBCACHHOI'0 CpPAaBHCHUA, HaH60nee NpeaAOUYTUTCIIbHBIM MOKHO Ha3BaTh
MPOrPAMMUPYEMBIN JTOTHUECKU KOHTPOJLIEP.

HpOBC,Z[GHHBIfI aHaJIN3 MapaMCeTpoOB MW TCXHHUYCCKUX CPCACTB aABTOMATU3allUU IIO3BOJIUT
CO3/1aTh CUCTEMY yTIpaBJeHHUs Mpoliecca NOATOTOBKY Mapa Jyisi KOTEIbHON CTaHIIUH.
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PA3PABOTKA Y UCCJEIOBAHUE ABTOMATHU3UPOBAHHON CUCTEMBI
YHPABJIEHUA TEXHOJIOI'MYECKHUM NPOLHECCOM KYJIbTUBUPOBAHUSA
MHUKPOBOJOPOCJIH

®dwunaros B.B., ctynent, BAY-426,BIIU (dbunuman) BoarI' TY
Caguun A.B., k.1.H, goueHT, kapeapa BAD, BIIU (dpunman) Bonr['TY

B mnacrosimee Bpemsi, mo gaHHeiM OOH, 90 mnponeHTOB HaceleHUsi Hallell IUIaHeThl
BBIHYK/ICHBI JbIIIATh 3arpsi3HEHHBIM BO3AyXoM. [lnst pemieHuss 3Toi mpoOIeMbl MPUMEHSETCS
MHO3KECTBO CIIOCOO0B OUMCTKH Bo3Ayxa. Cpeu HUX CHHKEHUE BHIOPOCOB OT MTPOU3BOJICTB, MEPEXO]T
Ha BO300HOBIIIEMYIO 3HEpruto. OHUM U3 CIOCOOOB SBJISIETCS TEXHOJIOTUS OYMCTKU BO3JyXa IPH
MOMOIIM OAHOKJIeTOuHOW MuKpoBomopocian Chlorella, kotopas Oputa paspaborana B CoBeTCKOM
Coroze B 1960-x rogax. OTa cucTeMa UCIOJIb30BaNACh I NOJJIEPKAHUS CYIIECTBOBAHUS YEIOBEKA
B YCIIOBUSIX TE€PMETHYHOTO MPOCTPAHCTBA KOCMHYECKOro Kopabis. Xiopeiuia mnepepadarbiBajia
BO3/1yX, KOTOPBIM JIbIIIIAJIA KOCMOHABTHI [1].

B nmamHoii pabore paccMmarpuBaercs paboTa OWopeakTopa ISl BBIpAIlUBaHH
Mukposojopociu Chlorella, ¢ momMouipl0 KOTOpoi ouuniaercs Bo3ayx. buopeakTop — 3TO CII0XKHBIN
OOBEKT yIpaBiIeHUsI, KOTOPbIM TpedyeT nmoaaepKaHus 3aJaHHbIX YCIOBUI Ha TpeOyeMOM YpOBHE IS
NPOAYKTUBHOTO  BBIPALIMBaHMUA KOHKpeTHOro Oumomarepuana. Mukposogopocias  Chlorella,
BBICTYNAION[asi B pOJM JAHHOTO OHoMarepuana, MOXET HPHUMEHSTHCA B Pa3IMYHBIX cdepax
JeSITEeIbHOCTH YeJOBeKa: OMOJIOTHYecKas OYMCTKA Pa3IUYHBbIX Cpej, MEIUIMHA, 100aBKa B KOpMa
JUIS JKUBOTHOBOJICTBA U TIP.

IIpon3BoACTBO MHUKPOBOAOPOCIIM 3aKJIIOYaeTcs B €€ KylIbTUBHpOBaHUU. B mponecce eé
BBIpAIIMBaHUsI HE OYyJeT BBIIETATHCS BpeAHBIX BemiecTB, Tak kak Chlorella — 3To pacrenme. Ho
TaHHBIA (DaKT HAKIAJbIBACT OMPEACICHHBIM OTIMEYaTOK, KOTOPBIA 3aKII0YaeTcss B TOM, 4YTO U
OHOpeaKkTop, U CUCTEMa YNPaBICHUS UM JOJKHBI MOJACPKUBATH ONTUMAIBHBIE YCIOBUS AJI POCTa
Ouomarepuana Ha JOJDKHOM ypoBHE KauecTBa. HeoOXOAMMO MOJYEpPKHYTh, YTO BBIpAIIUBAHHE U
ucnionb3oBanue Chlorella sBisieTcst akTyajdbHBIM HAmpaBlICHUEM MJII COBPEMEHHBIX XO3SIMCTB U
MPOMBILIIIEHHOCTH [2].

[lenbto paboOTHl ABISETCS YBENUYEHHE OOBEMOB KYJIBTUBUPOBAHUS MHKPOBOIOPOCIU
Chlorella # COOTBETCTBEHHO YyBEJIMUYEHHE BBIPAOOTKM KHCIOpOJa 32 CYET BHEAPCHHS
aBTOMATHU3HPOBAHHOW CUCTEMBI YIIPABICHHUS.

3anaum pa3pabOTKH:

1. OcymiecTBUTh COOPKY YCTaHOBKH (OMOpeaKTopa).
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2. C moMmoIIpl0 BBIOPAHHBIX TEXHUYECKUX CPEICTB AaBTOMATU3AllMA OPTraHU30BaTh
aBTOMATHU3HPOBAHHYIO CUCTEMY YIPaBICHUSI.

3. HccnenoBaTh BIMSHUE TaKUX TapaMETPOB, KakK: TEMIEparypa, OCBEIICHHOCTD,
JaBJICHHE C IIETBIO OMPEIeIICHIUS] HanboIee ONTUMAIBHBIX 3HAYCHUH.

4. Pa3zpaboTrars anropuTMBI U peaTn30BaTh MPOTPAMMHOE yIIPaBICHHE OMOPEaAKTOPOM.

5. Onpenenuth 3P HEeKTUBHOCTh OYUCTKH BO3TyXa.

buopeakTop cocTOMT M3 ABYX I'epMETHYHBIX eMKocTed 1 u 2. Pa3neneHue Ha 1B eMKOCTU
MIPEAYCMOTPEHO ISl MTOCTYIJIEHNUSI €CTECTBEHHOIO OCBEIICHUS K MHUKPOBOJIOPOCIH, HAXOIAILIEHCS B
eMKOCTH 1, a Takke BHU3YallbHOTO KOHTPOJIS pa3MepoB koionumu. [lepememieHue Ouomarepuana
MEXIy eMKOCTAMHU oOecrieunBaeTcs HacocoM. [Iporiecc HaunHaeTcs ¢ 3anuBa B 00€ EMKOCTH BOJBI.
Boay B emkoctr 2 HEOOXOIMMO HArpeTh 0 ONTHUMAIBLHOTO JJI POCTa MUKPOBOJOPOCIH 3HAYCHUS
TeMreparypsl. Boga B eMKOCTH 2 HarpeBaeTcs pU MOMOIIM 3MEEBHKa 4, B KOTOPOM TEYET TperoIas
Boaa. Llupkynsmuio BOIBI B 3MEEBHKE oOecreunBaeT Hacoc. ['peromas BoJa MUPKYIHPYET MEKIY
3MEEBUKOM U EMKOCTBIO 2.

Jlyist BBIparuBaHusl MUKPOBOIOPOCIH Cpely B eMKOCTH | 00oramarmT IoCpeICTBOM adpaluu
U ©XEIHEBHOM MOJayeldl MUTATEIbHBIX BEHIECTB B €MKOCTh 2. Bo3ayx mnomaeTcs mpu MOMOIIU
KOMITpeccopa Ha a’paTop 5, KOTOPBIA paBHOMEPHO PACIIpeeseT Ta3 Mo BCEMY 00bEMY KUIAKOCTH B
emkoctu 1. [TocTymaronuii Bo3ayx morjomaercs B mporecce GOTOCHUHTE3a U BBIIESETCS KUCTOPOI.
Tak kak 3TO cUCTEMa 3aKpBITOrO THIA, MOCTOSIHHASA 0Jjaya BO3/yXa HarHETaeT BHYTPU YCTAaHOBKHU
nasnenue. I cOpoca U30BITOYHOTO JaBlEHUS MepepabOTaHHOTO BO3AyXa MPEIyCMOTPEH KIalaH.
Tak >xe qnsa pocra Chlorella mmeer 6obloe 3HaYeHUE HATUYNE OCBEIIEHUS B eMKOCTU. OcCBeleHne
OCYILIECTBIISICTCSI €CTECTBEHHBIM MyTEM M IPU HEOOXOAMMOCTH C MOMOUIbIO CBETOJAMOAHBIX JIEHT 6
HaxOJSIINUXCSA B EMKOCTH.

CtpykTypHas cxema OMopeakTopa MpeACcTaBiIeHa Ha pucyHke 1.
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Pucynox 1 — CtpyktypHas cxema Ouopeakropa

BeiBog:  PesynapraTomM  maHHOW — paOOThl  ABISIETCS  MOJYYEHHE  TaKOW  CHCTEMBI
aBTOMAaTH3MPOBAHHOTO YIPAaBJICHUS OMOPEAKTOPOM, KOTOpas MO3BOJISIET MOAJEPKUBATh TpeOyeMble
3HAYEHUS TEXHOJOTMYECKHX TapaMeTpoB Ha ONpeAeNEHHOM ypOBHE, HEOOXOJUMOM  JJis
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NPOU3BOJCTBA TpeOyeMOro KOJMYeCTBa Ouomarepuansa ¢ MaKCHUMaJIbHOH 3¢ (EeKTUBHOCTH
BBIPAaOOTKH KHCTIOPO/a.
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IMPUMEHEHUE KACKAJ/ITHBIX CXEM YIIPABJIEHUA HACOCAMMU B CUCTEMAX
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OnHOM U3 OCHOBHBIX KITIOYEBBIX MOTPEOHOCTEH YeloBeKa SBISETCS Boja. B cooTBeTcTBUU C
CPEeIHECYTOUYHBIMHU TTOKA3aTeNIIMH MOTpebIeHns denoBek pacxoayeT okosio 300-400 mutpoB BOABI B
cyTku. [loaToMy Ba)XHOW COCTaBJISIONICH JTIOOOTO TOpOa SIBISIOTCS CHUCTEMBI BOJIOOTBEICHUS W
BOIOCHAOKEHU.

Jlrobas cucremMa BOJOCHAOXKEHHS COCTOUT M3 MHOXECTBA OJEMEHTOB, KOTOpPBIC
obecrieunBarOT OecriepeOOHOE TMOCTYIUIGHHE BOMABI MoTpedurtento. KadecTBo mosrydaemoil BOJBI
JOJDKHO cooTBeTcTBOBaTh TpeboBanusM CanlluH 2.1.4.1074 - 01, koTOpble HANPsIMYIO 3aBUCAT OT
MPOXOXKICHHsT dTamoB BomomnoAroroBku [1]. Cucrema BOJOCHAOXKEHHS KaXAOrOo Topoda |
HACEJICHHOTO IMyHKTa WHJMBHUIyajJbHAa U 3aBHCUT OT MHOKECTBa (PaKTOpPOB, HO dallleé BCEro OHa
COCTOUT U3 CJEAYIOIIMUX 3JIEMEHTOB: BOJOMPOBOJHASI TOPOJICKAas CETh, pE3epByapbl C BOJOH,
BOJIOHANIOPHBIE OAITHU, CTAHIIMKM BOJOMOATOTOBKU U BOJI03a00pPHBIE COOPYKEHUS, MPEACTABISIONINE
c000if HACOCHBIE CTAHIIUU.

[Iporecc BooCcHA0KEHUST HAUMHACTCS € Tara 3a0opa BOJIbI U3 HCTOYHUKA BOIOCHAOKEHUS 1
C TIOMOIIbIO0 HACOCHOH CTaHIUM 2, ajnee BoJa Mo TPyOOIpOBOAY MOCTYIAET B BOJOMPOBOJHYIO CETh
U cleAyeT B CTaHIMHM BOJAOIOATOTOBKM 3, TaM BOJA MPOXOIUT TEPMUUYECKYIO 00pabOTKY M ATarbl
MEXaHUUYECKON U XMMHYECKON OuMCTKH. [locie roToBbIil MPOAYKT MOCTyNAaeT B TOPOJACKYIO ceTh 4
pasznensisick Ha XBC u I'BC u nanee nmoctymaeT B BOJOHAINIOPHBIC OallTHU 5, a Mocie K MOTpeOuTento
6 (puc 1.).

Pucynok 1 — Cxemarnunoe n3o0paxeHue Mporecca BOJIOCHA0KEHUS
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B cocraB HAcOCHBIX CTaHIMI BXOTUT 3allOPHO-PETYIHPYIOMIAs apMarypa, TPYOOIPOBOIBI,
HACOCHBIE arperarsl, TEXHUYECKHE CpelcTBa aBTOMAaTHU3alUU U pa3HooOpazHOe
ANEKTPOOOOPYIOBAHUE.

Tak Kak ¢ HAacOCHOW CTaHIIMM HAYMHACTCS BECh TIPOILIECC BOJOCHAOKEHHS, K HEH
MPEeNbSIBISIOT Hauboyiee CTpOTHe TEeXHOJIOTHYecKue TpeboBaHus. llogada BOABI 3aBUCUT OT
KOHCTPYKTHUBHBIX OCOOEHHOCTEH M OT KOJIMYECTBA BCIIOMOTaTeIbHOTO 000y 10BaHUSI.

Hamop Hacoca B HACOCHOI CTaHIIUU JOJDKEH OBITH OOJIBINE, YeM HAIOpP BOIBI, TIPOXOSIIIHIA
yepes Bce ATarbl BOAONOArOTOBKU. Takum oOpa3oM, oOmIHii Hartop BOABI COCTOUT U3:

Huﬁl:q = Hnn'r.:—:
rae Hpor — moTepu Ha HACOCHOM CTaHIIUY;
Hagye — moTepy, 3aBUCSIINE OT BHICOTHI TPYOOTIPOBOIOB Ha/l YPOBHEM MOBEPXHOCTH;
Hiynor — BHYTpEHHHE TIOTEpU HAa MPOTSKEHUU TPOXOXKACHHS BOJAOW BCEX ITAroB
BOJIOIIO/ITOTOBKH.

Hamnop nosygaemoil BOABI HANPSAMYIO 3aBUCUT OT JAaBJICHHUSA BOJbI HA HACOCHOM CTaHLUU.
JlaBneHue BOJIbI HA HACOCHOW cTaHiuM 00603HauuM P1, a oOmiee Tpedyemoe BbIXOaHOE naBieHue P2
[2]. Takum obpazom, yem Oombine aaBneHue P2, TeM molHee H0KeH ObITh Hacoc. J[aBneHue BOIbI
Ha BBIXOJIE — HE IOCTOSIHHAs BEJIMYMHA W 3aBHUCSIIAs OT MHOXECTBAa MPUYUH (BpeMsl CYTOK,
CE30HHOCTH H T.JT).

Takum o00pa3oMm, Hacochl JOJDKHBI OBITh CIHPOCKTHUPOBAHBI TaK, 4YTOOBI B Ciydae
MaKCUMaJbHOTO JaBlieHUus P2, naBneHue HACOCOB Ha HACOCHBIX CTAHILHAX COOTBETCTBOBAJIO
paBeHctBy: P1>P2 [6]. Yame Bcero Hacochl MOJOMPAIOT C TaKOW MOIIHOCTBIO, YTOOBI JaBJICHHE
Hacoca Obuto Oombiie TpeOyemoro napieHust (¢ 3amacoM). OCHOBHas mpoOiiemMa Takoro BBIOOpa
3aKJIFOYAeTCs B BBICOKOM JHEPromoTPeOIEHHH M 4YacTOM MpocToe obopynoBanms. HempepbiBHas
SKCIUTyaTalus IPUBOIUT K 00Jiee YaCThIM MOJIOMKAaM U PEMOHTaM.

C 1nenpl0 CHWXKEHHS DSHeprocOepekeHust ObUTM pa3padoTaHbl KacKaJHbIE CHCTEMBI
yhOpaBieHUs: Hacocamu. BHenpeHue Takoil cHCTEMbl MO3BOJISIET ONTHMH3UPOBATH PACXOAHYIO
XapaKTEPUCTUKY CUCTEMBI.

[Tpouecc perynupoBaHHsi HAUMHAETCS C AJIEKTPOMArHUTHBIX KianaHoB. [Ipu Heo6xoaumocTu
BKJIIOYEHUSI HACOCOB OTKPBIBAETCS SJIEKTPOMArHUTHBIM KJanaH, W MOCJEe BKJIIOYAIOTCS JABUTATENN
HacocoB M1, M2, M3. Perymaropsl, o0o3HadeHHbIC TO3WIUAMH 1, 2, 3, CIyXaT CpeICTBOM
perynupoBanusi u 6e3omacHoctd. HeoOxomumoe maBnenue P2 = Pl ocymectBisercs Omaromaps
KAacKaJIHOMY pPETyJIHpPOBAHHUIO, YTO IO3BOJSET MAaKCUMAJIbHO COKPAaTUTh NOTpPEOJIEHHE SHEPTHUU.
JlatTuuk maBneHus, 0003HAYCHHBIA mMo3unuel 6a, U3MEpsSeT U MOKA3bIBA€T MTOTOBOE JABJIICHHUE B
CUCTEME.

+ HEE[I: + HEH.HI:I'T’ (1j

B bodonpobodnyo
cems

M3 ucmoyHuka
bodocHadxenus

;

Pucynok 2 — @yHKIMOHaIbHAs CXeéMa KaCKaJHOIO pEryJIMpPOBaHMs IPYIIION HACOCOB

12

YnpasneHue HacoCaMH MOXET OCYLIECTBIISITECS € MOMOIIBIO PETYISATOPOB, PEIE BPEMEHHU
WJIM JIOTHYECKUX KOHTPOJUIEPOB, MyTEM YaCTOTHOTO PETYJIMPOBAHMS JBUTATENIC HACOCOB [4].

Ecnu paccmaTpuBaTh aBTOMAaTHYECKYI0 CHCTEMY, IOCTPOCHHYIO Ha OCHOBE PEryJsTOPOB
(ITN -peryaarop), TO MOKHO BBIACIIUTH CIEAYIOIIUE TPEUMYILECTBA PETYIATOPOB:
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- cHCTeMa, IIOCTPOSHHAs Ha PETYNATOPaX, MPAKTUYECKH HE TpeOyeT 10padoToK;

- HU3Kasi CTOUMOCTb 110 CPAaBHEHUIO C KOHTPOJLJIEPAMU;

- MakCHMaJbHO TPOCTas CUCTEMa Ui Pa3pabOTUMKa, TMOJTHOCTHIO TOTOBBIA TMPOEKT «H3
KOPOOKM».

Kak Obuto ckazaHo paHee, OCHOBHBIM HEIOCTATKOM CTapblX HACOCHBIX CTAHIUU SIBJISETCS
OecniepeboitHass paboTa ABUTATENEH, YTO HANpsIMylO BiHsSeT Ha uX H3HOC. C OJIHOW CTOPOHBI
TEXHOJIOTUYECKHI IpPOLECC HAa HACOCHOM CTAaHLUMU MAKCUMAaJIbHO NMPOCTOM (OTKpBITHE KialaHa —
3allyCK Hacoca — 3aKpbhITHE KjamaHa). M3-3a yCJIOBHOM JIETKOCTHM TIPOIECCa, €ro MOKHO
aBTOMATU3HPOBATH C IIOMOIIBIO peje BpeMeHH. J[aHHBIA 3JIEMEHT TO3BOJHUT «IIPOTPAMMHO»
YCTaHOBUTH BPEMEHHBIE 3aJIep’KKH Ha IMYCK-CTOI JBHUraTtesnieil HacocoB. OCHOBHBIM HEIOCTATKOM
TaKOro METOJIa CTAaHET OTCYTCTBHE BO3MOYKHOCTH BIIMSHHE Ha IPOLECC, T.€ BIMSHHE Ha IMPOLECC
OyIeT TOJTHOCThIO HCKIIOYEHO M 03 OCTaHOBKHM TIpollecca HEBO3MOXHO OyJIeT W3MEHUTh
HacTpoeuHble Kod(hGUIMeHTHI 3aepKku BpeMeHH. CyIecTBEeHHBIM MTPEUMYIIIECTBOM pejie BpeMEHH!
SIBJIIETCSL €r0 HU3Kasl LIeHA M KOMITAKTHOCTb.

[Mocneqnum, caMbIM  HAQAEKHBIM  CIIOCOOOM  aBTOMATH3allMU  TpoOIlecca  SBIISACTCS
MIPOEKTUPOBAHUE CHUCTEMbl HAa OCHOBE MPOrPaMMHUPYEMOr0 JIOTUYECKOTO KOHTpoiuiepa. Takas
cucTeMa SIBIISIETCSl cCaMOil clioykHOU M joporoil. KoHtposiep crocobeH o4eHb TOUHO PEryaupoBaTh
BpeMsl BKJIIOUEHHS/OTKIIIOUEHUsI ABUraresneil HacocoB. IIpexae Bcero, 3T0 CBOOUT K MUHUMYMY
M3HOC JIBUTATENs [0 CPABHEHUIO C IPYTUMHU MeToJaMu. Takke MpakTUUeCKH MOJHOCTHI0 UCKIIOYEHO
BMENIATEILCTBO OMEpaTopa B TEXHOJOrMYecKkuil mponecc. Cucrema, crnpoektupoBanHas Ha [1JIK,
SIBIISICTCS QIANITUBHON M OTKPBITOH, YTO JaeT OOJBIIIE BOZMOXKHOCTH ISl €€ MPOTrPAaMMHUPOBAHHUSI.

[TpeoOpazoBareny 4acTOTHl MO3BOJIAIOT PEryJIHPOBaTH MOIIHOCTH HACOCOB CTYNEHYATO M
miaaBHO. Takasi aBTOMaTU3MPOBAHHAS CHCTEMA IMO3BOJISIET TOYHO HACTPAWBATh MOIIHOCTH KaxIOro
Hacoca, BKJIIOYAaTh M BBIKJIIOYATh JIOOOW Hacoc mpu HeoOxoauMocTH. B ciywae, eciu
MIPOU3BOUTEIBHOCTH OJHOIO0 HAcoca HE XBaTaeT, CUCTeMa BKJIOYaeT BTOpod u T.O. [laTumku
TABJICHUS U3MEPSIIOT HEOOXOMMOe TaBjieHHE, U CHCTeMa JeMCTBYeT B aBTOMAaTHYECKOM PEXHUME B
3aBUCHMOCTH OT TEKYIIUX TpeOOBaHUN MOTPEOUTEIIS.

TakuM o0pa3oM, KackagHas CHUCTEMa YIPABICHUS HACOCAMH BBITIONHSCT CIEAYIONINE
byHKIMH:

- TOYHOE MOJIep>KaHNe HE0OX0IMMOTO AaBJICHHS B CUCTEME;

- U3MEHEHHE MPOU3BOJIUTEIBHOCTH HACOCAa B COOTBETCTBHH C TPEOYyEeMBIM JTaBICHHUEM,
YTO BJMSET Ha HKCIUTyaTallMOHHbIE XapaKTePUCTUKU 000pYIOBaHUS;

- YyepeioBaHle HACOCOB Il 00ecTIieYeHne paBHOMEPHOT'O IaBJICHUS U U3HOCA;

- BO3MOKHOCTh PYYHOTO U3MEHEHHUS 1ABJICHHUS.

Kackannoe perynupoBaHue MO3BOJSIET MOAJAEPKUBATh JABJICHHE HA MOCTOSSHHOM YPOBHE B
cootBeTcTBUe ¢ TpeOoBanusi CanllH, a Takke cHU3UTH Anekrponorpednenue 10 48%. CHuxeHue
HHEPronoTpeOICHUs TOCTUTACTCS IyTeM M3MEHEHUs OO0IIel MPOM3BOJUTEIBHOCTH HAcOCa, a TaKxkKe
13-3a MOCTOSIHHOM aJjanTalli CUCTEMBI MO TEKYIIUHA pacxo.
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ABTOMATHU3UPOBAHHASI CUCTEMA YIIPABJIEHUSI TACTEPU3AIIMOHHO-
OXJIAIMTEJBbHOM YCTAHOBKOM

Yexynosa H.C., crynent, BAD-1, BIIU (punuan) BonrI TY
CuaeB A.A., K.T.H., AoueHT, kapeapa BAD, BIIU (umman) BonrI'TY

IMacTepu3annoHHO-0XJIAIUTEIbHASI YCTAHOBKA — 3TO 000OpYJOBaHHE, MpeIHa3HAYCHHOE
TS TIOTOYHOTO MOJIOTPEBAa MOJIOYHON MPOAYKIIUH 0 TEMIIEPAaTyphl MacTePU3AIlUH, BBIICPKKH TPH
TEMIIEpaType TNaCTepU3alUd U TMOCIEIYIOIEro oXJaxaeHus. [lacTepr3aimoHHO-0XJIaTUTebHAS
YCTaHOBKA SIBJISIETCS] OTHOM M3 CaMbIX BaKHBIX €IMHUI] 000PYIOBaHUS Ha MOJIOYHOM IPOU3BOJICTBE,
KOTOpas IMO3BOJIIET YHUYTOXKaTh BCE BEreTaTWBHBIE (DOPMBI MHUKPOOPTaHM3MOB, Jeiasi MPOIYKT
0e30macHbIM 17151 yIoTpeosieHns B uiry [1].

Pucynok 1 — O0umii BuJ macTepu3aliiOHHO-0XJIaIUTeIbHOM YCTAHOBKH
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TexHOMOTUYECKH MacTepU3alMsl MOJIOYHBIX MPOJYKTOB COCTOMT M3 HECKOJBKHUX MPOILIECCOB:
MPOLIECC CTEPHIIM3AlMM, TMPOIecC MacTepu3aluu, MPOIECC MOMKHM IIeI0Ybl0, MPOIEcC MOWKHU
KHMCIIOTOH, NPOLIECC OMOIACKUBAHUS.

[Ipomecc cTepuansauu — 3TO MPOIECC TEPMUUECKON Ae3UH(MEKITNN YCTAaHOBKH. 3aITyCKaeTCsI
nepeJl IpoLEeCCOM acTepU3aly MpoayKTa.

[Ipu 3amycke mporecca CTEPHIIN3AMN BKIIOYAIOTCS HACOChI KOHTYPOB TOpSIY€il BOJIbI CEKIUIA
MacTepu3alli W TOJOTPEBa, a TaKKe Hacoc Mpoaykra. OTKphIBAaeTCs KJamaH MOJa4d BOJbI B
npueMHbli Oak. Ilo moCTH)KeHHIO BEpXHEro YpoOBHS BOJAbI B NPHEMHOM Oake KjamaH BOJbI
otkitoyaeTcsi. OTKpBIBAIOTCA KJlallaHa mapa CEeKIUi mactepusaluu 1 nojorpesa. B 3aBucumocTtu ot
TEMIIEpaTypbl BOJABI Ha BBIXOJE M3 CEKIMH MacTepU3alud W CEKIHMHU IOJO0rpeBa MPOUCXOAUT
pEeryJaupoBaHHE CTENEHU OTKPBITUS PEryJupylommx kianaHoB mapa. [lociemoBarenbHo, B
MOJIyaBTOMaTUYECKOM PEXUME MOJKIIIOYAIOTCS: JIea’paTop, cenaparop, romorenusatop. Kak Toiabko
TeMIieparypa BOJbl B YCTAHOBKE JIOCTUTHET 3HAYEHUs YCTABKU TEMIIEPATypbl CTEpUIIM3AIUH,
HAaYMHAETCA OTCUeT BPEMEHU crepuiau3auuu. [lo OKOHYaHHIO OTCueTa BPEMEHU CTEPUIIU3ALUU
MEepPEKPHIBACTCS M0/1aua Mapa, 3BYYUT 3BYKOBAsI CUTHAJIA3AIIUSL.

[Tpouecc macrepu3ai COCTOUT U3 4 MOJIPOLECCOB: PA30TPEB YCTAHOBKH 10 TEMIEPATYpPhI
MacTepU3alNK, BHITAJIKUBAHUE BOJbI, PO3JIUB, BHITAJIKUBAHUE MTPOJIYKTA.

[Ipu 3amycke mporecca nacTepu3ali BKIKOYAIOTCS HACOCHl KOHTYPOB TOpSIY€i BOJbI CEKIUIA
nacTepu3alli U TMOJOrpeBa, a Takke Hacoc mnpoaykra. OTKpbIBaeTcs KiamaH Bo3Bparta. B
3aBHCHUMOCTH OT TEXHOJOIHYECKOro Ipolecca MOJKIIoYaeTcsl BblAepkuBaTelb. OTKpbIBaeTCS
KJIanaH Mo/1ay BOABI B IpUEeMHBIH O0ak. [1o JoCTHKEHHIO BEpXHETO YPOBHSI BOJBI B IPUEMHOM Oake
KJIanaH BOJIbI OTKJItO4aeTcsa. OTKpBIBAaIOTCS KIlallaHa Mapa CeKUWi MmacTepu3aluu U mojorpena. B
3aBUCUMOCTH OT TEMIIEpaTypbl BOJbl HAa BBIXOJIE€ M3 CEKIMHU IMACTEpU3AllMU U CEKLUUU MOJ0TpeBa
MIPOUCXOUT PErYIMPOBAHUE CTETIEHN OTKPBITHS PEryIUpYIONINX KilanaHoB mnapa. [lociaenoBaTenbHo,
B [10JIyaBTOMAaTHUUYECKOM PEXUME MOAKIIOYAIOTCS: JIea’dpaTop, cenaparop, TOMOT€HHU3aTOoP.

Bo Bpems moamporiecca po3nuBa MpPOIyKTa BEAETCS KOHTPOJb JUHUM PO3JIUBA MO JaTUYUKY
JaBJICHUS TPOAYKTa Ha BBIXOJE U3 YCTaHOBKHU. [Ipu MOBBIIEHNH JaBIEHUS MPOJIYKTa HA BBIXOJE U3
YCTAHOBKH CBBIIIE 2 KI/CM® YCTAHOBKA OCTAHABIMBACTCS, (DOPMUPYETCS ABApUs JIMHHH PO3IIMBA.
Takxke BemeTcsi KOHTPOJb TEMIIEpAaTypbl MacTepu3aluu NpoAykra. [Ipu maneHum Ttemmeparypbl
[acTepU3alyy MpoayKTa Hke 4eM Ha 2°C OT yCcTaBKM YCTaHOBKA aBTOMATHYECKH IEPEKIIIOUAETCS
Ha BO3BpaT — HEJOMAacTepU3aBaHHBIA MPOAYKT IMPOXOIUT MOBTOPHYIO Mactepusanuio. Kak Toiabko
TeMIiepaTypa rnacrepusaluu NpoayKTa JTOCTUTHET YCTaBKU TeMIIEpaTyphl MacTepu3aluu, yCTaHOBKa
aBTOMATHUYECKH MEPEKIII0YaeTCsi 00paTHO HA PO3JIUB MPOIYKTA.

[Tognpouecc BBITAIKUBAaHMS MPOAYKTA 3aKIIOYACTCS B BBHITECHEHUM BOJOW MPOJYKTa W3
YCTaHOBKH, a TaK)Ke U3 JUHUH po3iuBa. [Ipu 3amycke BeITaIKMBaHUS MPOIYKTa OTKPHIBAECTCS KIlallaH
UUPKYJISIUY, KIalmaH po3JIMBa HAXOJIUTCA B TMOJOXKEHMH po3NuB. Kak TOJNBKO OMyCTOLIUTCA
MpUEMHBbIN 0aK, OTKpbIBAETCS KJIalaH BOJbI B MPUEMHBIN 0aK M BKJIIOUAETCS TaiMep BBITAIIKMBAHUS
MPOJIYKTA.

[Iponiecchl MOMKHM IMIENIOYBI0 U KUCIIOTOM 3aIlyCKaeTcs Mmociie mpoiecca nactepusanuu. OHu
HEOOXOMUMBI JUISI TOJIHOTO yJAJICHUS OCTAaTKOB MOJIOYHBIX TPOJYKTOB W3 YCTaHOBKH.
[Ipu 3amycke mpoiiecca MOMKH MIET0UbI0 (KUCIOTOM) BKIIOYAKOTCS HACOCHl KOHTYPOB IOpsiY€il BOIbI
CEeKIIMI macTepu3aly U MOJOTPEBA, a TAKXKe HAacoC MpoaykTa. OTKpbIBaeTCA KjlanaH MoJadd BOJIbI B
npueMHbli Oak. [lo mocTH)KeHHIO BEpXHEro YpOBHS BOJAbI B NPHUEMHOM Oake KiamaH BOJbI
oTkitoyaeTcs. OTKphIBAETCS KJIAlaH MoJauu 1EeI04H (KUCTIOThI), 3allyCKaeTcs TaiMep JO3UPOBaHUSI.

[Tpouecc omonackuBaHusl cIeAyeT 3a MPOIECCOM MOWKHM M HEOOXOAUM i IOJIHOTO
yAQJICHUs] MOIOIIMX pAacTBOPOB U3 TNACTEPU3aLMOHHON ycTaHoBKU. Ilpu 3amycke mpoiecca
OTIOJIACKMBAHUS BKJIIOYAIOTCSI HACOCHI KOHTYPOB ropsiueil BOAbI CEKIHMI MacTepu3aluy 1 MoJ0rpesa,
a Tak)kKe HacoC MPOJyKTa. 3amycKaercs TaiiMep mpoiiecca onojackuBaHusa. OTKPBIBAIOTCA KJlanaHa
Bo3BpaTa W mMpKymsiuuu. Kiaman posnuBa mnepekitodaercs Ha ciuB. [locne omoposkHeHus
MpUEeMHOTO 0Oaka OTKpBIBAETCS KJallaH TOoJa4yd BOJABI B MpHEMHBIH Oak. B TeueHme mpoiecca
OTIOJIACKMBAHUSI aBTOMATUYECKH IOJAEPKUBAETCS YpOBEHb BOJbI B MpueMHOM Oake. [Ipu Temom
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OMOJIACKMBAaHUU OTKPBIBAIOTCS KJlalaHa rmapa CEeKIMM MmacTepu3alyy U MOJI0TPeBa, U B 3aBUCUMOCTHU
OT TEMIIepaTypbl BOJBI Ha BBIXOAE W3 CEKLUMUU NACTEPU3aLUHA U CEKLIHMH IOAOTPEBa MPOUCXOIUT
pEeryJaupoBaHUe CTENIEHU OTKPBITUS PETYIHPYIOLIUX KIIANaHOB Mapa.

ABTOMATH3MpOBaHHAsl CUCTEMA YIPAaBJICHUS MACTEPU3ALNOHHO-OXJIAIUTEIbHON YCTaHOBKOM
nocrpoena Ha koHTposuiepe OBEH ITIJIK154, koropelii o0ecrieunBaeT BO3MOXHOCTh HCIOTHEHUS
MIPUKIIATHBIX TTPOTPaMM, PEATU3YIOMIUX AITOPUTMBI cOOpa, 00pabOTKU JaHHBIX.

Busyanuzanus Bcex Npoxoadiux MpoLECCOB U MapaMeTPOB OTPAKEHA Ha MaHEIN oIeparopa
OBEH CII270.

B kadectBe naTumkoB TemmepaTypbl BbiOpaHbl TepmocomnpoTusieHne OBEH JTCO14-
100M.B4.25/0,2. OCHOBHBIMH KPUTEPHUSMH TPH BHIOOPE MATYUKOB CTAJW: TOYHOCTH H3MEPCHHS,
BBICOKOCKOPOCTHAs Iiepeaya JaHHbIX.

Manomerp OBM1-100 npeaHa3zHaueH I U3MEPEHHS NW30BITOYHOTO JIAaBJICHUS U Pa3peKeHUE
HEarpecCUBHBIX, JKUAKUX M Tra3zoo0pasHblx cpea. [IpuHIMI JeicTBUS OCHOBaH Ha YHpPYroi
nedopMalii  9yBCTBUTEIBHOTO JJIEMEHTA WM pa3BHUBAEMON WM CHJIOW. Mepol u3MepseMoro
TABJICHUS B CPEACTBAX H3MEPEHUN JaHHOTO BUAA sBIsSETCS Aedopmarus ymnpyroro U5 wumm
pa3BuBaeMas MM cwia. MaHOMETp TpyO4aTO-TMPYKUHHBIA MCIONb3yeTCs ISl MpeoOpa3oBaHuUs
U3MEPSAEMOr0 JIaBJIEHMs], I0JAHHOTO BO BHYTPEHHEE IIPOCTPAHCTBO MPYKUHBI [2].

CIHCOK HUCITOJIb30BAaHHBIX UCTOYHUKOB:
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ABTOMATHU3NPOBAHHASA CUCTEMA YIIPABJIEHUSA ITPOIECCOM ITIOJTYYEHUA
IMMOBAPEHHOH COJIA

Yepuosa B.10., crynent, BAD-1, BIIU (¢pumman) BoarI' TY
CunaeB A.A., X.T.H., JoueHT, kadeapa BAD, BIIU (dbunman) Bonr['TY

Ha cerognsmauit gens B Poccum B3AT Kypc Ha HMMIOPTO3aMEIIEHHE. DTO KacaeTcs
pasnuuHbIX chep Hamel xu3Hu. Oco0yI0 U HEMAIOBAXXHYIO POJIb UMEET COJISIHAS TPOMBIIIIEHHOCTb.
ConsiHass OPOMBIINUIEHHOCT — 3TO OJHA U3 OTpaciedl MHIIEBOW MPOMBIIUIEHHOCTH,
OCYILIECTBISIONIAas 100bIYy U mepepadoTKy moBapeHHo# comu. [1o xapakrepy Mpou3BOJICTBEHHOTO
mpoiiecca CYyIIECTBEHHO OTJIWYAeTCs OT JPYruxX OTpaciied NUIIEBON MPOMBIIUIEHHOCTH, OHa
MpUpaBHEHA K TOPHOA0OBIBAIOIIUM OTpaciism [1].

ens: mpoBecTu 0030p CUCTEM aBTOMATUYECKOTO PETYIUPOBAHMS U KOHTPOJISI IPOU3BOJICTBA
[IOBAPEHHON COJM HAa OCHOBE AaHAJIN3a KOHTPOJIUPYEMBIX W PETYIHPYEMBIX TEXHOJOIMYECKUX
napameTpoB.

PaccMoTpuM THITOBOM MPOLIECC OCAXKACHUS MOBAPEHHOMN COJIH.

TexHOJIOrMYeCKHU IPOLECC OCAKICHUS TBEPAOTO XJIOPUAA HATPUS.

Paccon xyopuna HaTpus ¢ MaccoBbIM cojiepxkanuem TBepaoit ¢asel NaCl 15-17% nonaercs B
orcToiHUK. B orcrolinuke npoucxonut ocaxaenne NaCl moa nedcTBHEM CHIIBI TSKECTH.

Crymennsiii  ocagok NaCl caMOTeKOM BBIBOJUTCS W3 HWJKHEM YacTH OTCTOMHHMKA U
MOCTYTAET B LIEHTPHPYTY.

Macca cycneH3Wu HYKHO KOHTPOJMPOBaTh B OTCTOMHUKE TeH30JaTyukamMu. [lpu
JOCTUKCHUHM 3HAYCHUS BEca OTCTOWHUKA BBIIIC YCTAaHOBIEHHOW HOPMBI MO MPUOOPY TOJKHA
cpabaTbiBaTh MpenynpeauTeNbHas CUTHAIM3alUsl Ha CTaHOuM oneparopa. llpu goctuxeHun
3HAQUEHMs BBIIIE CBEPX MAaKCHMAJIBHOI'O 3HAYEHUs JOJKEH BBIJABAThCS CHUTHAN Ha MPEKpalleHHe
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[10/1a4M UCXOAHOM cycneH3uu. [Ipu 1ocTukeHnu 3Ha4eHNsl MacChl OTCTOMHHUKA HUYKE MUHUMAJIBHOTO
3HAYCHMS JIOJDKHA cpabaThIBaThCS MPEAYIIPEAUTENIbHAS CUTHAI3aus [3].

s KOHTpOJst ypoBHSI TBepJOW (ha3bl (BBIMABLIIMX KPUCTAJUIOB COJIM) TOA CJIOEM paccoia
HE00XO0IMMO MPEAYCMOTPETh TaTYUK YPOBHSL.

Jnist peryaMpoBaHusi pacxoja MaTOYHOTO PAacTBOpA JOJDKHBI OBITh MPEIyCMOTPEHBI HACOCHI,
KOTOPBIC TTEPEKAYNBAIOT €r0 B OOIINI KOJIJIEKTOP OTCTOMHUKOB.

Ha mrynepe BbIXOAa CTYIIEHHOM CYCIEH3MM W3 OTCTOMHHMKA JOJDKEH OBITh YCTAHOBJICH
KJIanaH, KOTOpBIM aBTOMATHYECKU 3aKPBIBAETCS NMPU OCTAHOBKE LEHTpU(Yru. Takxke Ha IaHHOM
JTanie HYXXHO KOHTPOJIMPOBaTh M PEryIMpPOBaTH PACXOJ XO3SMCTBEHHO-IUTHEBOW BOJBL. ITO
HEO0OXOMMO JIJIsl JATbHEHUIIIET0 TEXHOJIOTHIECKOTO Tpotiecca [2].

Ha nanHO¥ cTaguyu HYHO peryiupoBaTh I10J1ady paccoa, Tak Kak 3TOT IapaMeTp BIHSIET Ha
SHEpreTHYecKue 3aTpaThl Impoiecca. KoOHTpoinpoBaTh Maccy CYCHEH3MH HEOOXOIUMO st
6e3omacHOro 1 6e3aBapHifHOTO MpoTeKkaHus nporecca. KoHTponb ypoBHs TBepao# da3zbl HEOOXOIHM
JUISL KOHTPOJISL Mojauu cycreHsuu. st sToro mpeaycmMorpeH ypoBHemep. OH IpenHa3zHadyeH AJis
UCKJIIOUYEHHUS]  pa3MOpPaKMBaHUS  TPyOONpOBOJA TMOAAYM  CYCIIEH3UHM M MPEJOTBPAILCHUS
KPUCTAJUTM3ALUU COJIM P OCTAaHOBKE LIE€XA.

LentpudyrupoBanue OCaKJICHHON CYCHEH3UH OCYILECTBIISIETCS B HENPEPHIBHOM PEKUME B
HeHTpudyre ¢ MepuoaIUYecKoil OCTaHOBKOM HAa MPOMBIBKY, IMPOMBIBKA OCYIIECTBIISIETCS TakKke B
aBTOMAaTHYECKOM peXHMe. B pexuMe NpOMBIBKM KiamaH JOJDKEH ObITh 3akphIT. OcaxaéHHas
CYCIIEH3HsI CO CPEIHUM conep)kaHueM TBepaoi ¢asbl 45% U3 OTCTOMHMKA MOCTyNaeT Ha MUTaHUE
HEHTPU(YTH, TJE 3a CYET HEHTPOOESKHOM CHIIBI TPOUCXOIUT €€ Pa3/ieIeHue Ha ABa MPOAYKTa:

— ocanok NaCl ¢ BmaxxHOCTBIO 2-3%;

— CIIUB C HEHTPU(YTH B BUJIE HACBIIIEHHOTO COJIEBOTO PACCoa.

Ocanox NaCl TpaHcopTUpyeTCsl Ha CYIIKY KHUTIAIIETO CJI0sI, a CJIUB C EHTPUDYTH IMOCTyHaeT
B 3yMII()-€MKOCTb.

Llentpudyra nomkHa paboTaTh B aBTOMAaTUYECKOM PEKUME, MPelycMaTpuBaeTCsi KOHTPOJIb
JABJICHUS, TEMIEepaTypbl CMa304YHOIO W YIPaBJSIONIET0 Macjia, a TakKe KOHTPOJb BUOpaluw,
KOTOpBIH BBIIAET CHUTHAJl HAa OCTAHOBKY IIEHTPU(PYTH TpU TPEBBIIICHUH YCTAHOBJICHHOTO
KPUTHYECKOTO 3HAYECHUSI.

TpancnoptupoBka ocagka NaCl c cogepxanuem 97% TBepaoit ¢a3pl OCyIIECTBISETCS
IIHEKOBBIM ITUTATEIEM B IPUEMHYIO KaMEPY CYIIKH KHUITAIIErO CIIOS.

VYcTaHOBKa CYMIKM M OXJIQXKICHHUSA MPOAYKTAa B KHUILAIIEM CJIO€ BKIIOYAET B CEOs: CEKIIHIO
MICEBIOCKIMKEHUST (HArHETATENIbHYI0 KaMepy, BBITSDKHAs KamMepy W paclpeiesUTEIbHYIO IUIUTY),
CUCTEMY HAarHeTaHWsl BO3[yXa C MPUTOYHBIM BEHTWISATOPOM M BEHTWISITOPOM LMPKYJISALMOHHOTO
BO3/lyXa, YETHIPEXCEKIIMOHHBIN MapoBOi MOIOTpeBaTeNlb CUCTEMBl OTPAOOTAHHOTO BO3/1yXa, BKIIOUYAs
PYKaBHBIH (QUIBTP U BBITSHKHON BEHTUJISITOP, @ TAKXKE CUCTEMY BO3TyXOBOJIOB.

VnaBnuBaembie GuinbTpoM dacTuilbl NaCl cChIaroTcsi BO BCTPOCHHBIN IITHEKOBBIM KOHBEHED,
4yepe3 CEKTOPHBIN MUTATENb BO3BPALLAETCS B IPOU3BOACTBEHHBIHN UK.

[Toxazarensimu, oTpaxaromMMHu 3(G(EKTUBHOCTh MpoIecca, SBISIOTCS IHEPreTHYecKue u
MaTepHalibHble 3aTpaThl Ipouecca. J[Is co3maHus aBTOMATU3WPOBAHHOM CHUCTEMBI HEOOXOIMMO
OTIPEACTUTH PSII TAPaMETPOB, KOTOPbIE HEOOXOAUMO PETYIUPOBATH U KOHTPOIUPOBATh. JJaHHBIN psij
[IapaMeTPOB OTPAKAETCs Ha KauecTBE I'OTOBOW MpOAyKUMHU. biaromapsi COBpEMEHHBIM CpEICTBaM
ABTOMATUKHU MOKHO TIOBBICUTh KQ4ECTBO FOTOBOW MPOAYKIINH, a TAKKE ONITUMHU3UPOBATh ITPOLIECCH B
IIPOU3BOJICTBEHHOM LIUKJIE.

CIHCOK HCITOJIb30BAHHBIX UCTOYHUKOB:
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3. bonen B.II. Comnb. IIpenBaputenbHblil BoIycK. EXErOMHUMK MOJNE3HBIX MCKONAEMBIX
2016. HAC.

INPOEKTUPOBAHUE ABTOMATHU3UPOBAHHON CUCTEMBI YIIPABJIEHUS
TEXHOJIOI'MYECKHUM NTPOLNECCOM 3KCTPYAUPOBAHUA 3AIIUTHOI'O
INOJIMMEPHOTI' O CJ1I0A

[Mepemer I.A., ctynent, BAD-1, BIIU (¢pumman) Boar[' TY
Capuni A.B., k.T.H., noneHT, kadenpa BAD, BIIU (bunuan) Bonr[ TY

Texymas pabora mocBsIIAeTCs pa3pabOTKe CHUCTEMBbI YIPABICHUS TEXHOJIOTUYECKUM
MPOIIECCOM SKCTPYAUPOBAHUS 3aIIUTHOTO MOJMMEPHOro ciosi. B mpouecce paboThl ObLT BBITOIHEH
aHaJIM3 TPEJOCTaBICHHOW HAay4YHO-TEXHUYECKOW JHUTepaTyphl, pazpaboTaHa aBTOMaTH3UPOBAHHAS
CUCTEMA YIPABIICHHUS IIPOLECCOM.

[Tpou3BOACTBO CTaNbHBIX TPYO C AHTUKOPPO3UNHBIM MOKPHITUEM SBISETCS BaXKHOW U
aKTyallbHOM TEMO#, Tak Kak NpHU MPOKIAIKe HOBBIX TPYOONPOBOJOB M WHKEHEPHBIX CETEH
Pa3IMYHOIO Ha3HAYEHUS! MPUOPHUTETHBIM SIBISETCSI O€30MAaCHOCTh U JOJITOBEYHOCThH HCIOJIb3yEeMBbIX
MatepuainoB. B nanHoit pabore oco6oe BHIMaHHE OyIET yIEICHO MPOIECCy MPOU3BOICTBA CTATBHON
TpYyOBl, @ UMEHHO TOKPBITHIO TPYObl aHTUKOPPO3UHHBIM MOJIUITUICHOBBIM CIOEM.

3alUTHBIE TOKPHITUS TPYOOIPOBONOB JIOJKHBI 00J1aaTh BBICOKOM JIHMAJIEKTPHUYECKON
CIUIOIIHOCTBIO, ~ HU3KOM  BJIAr0-KUCJIOPOJOIPOHMIIAEMOCTBIO,  XOPOLIMMH  MEXaHUYECKUMHU
XapaKTepUCTUKAaMU (CTOMKOCTbIO K MPOJABIMBAHUIO, YIApHOM IPOYHOCTHIO), BBICOKOW U
CTaOWJIBHOW BO BpPEMEHM aJre3ued K CTald, CTOMKOCTBIO K KaTOAHOMY OTCIIaWBaHHIO,
YCTOMUMBOCTBIO K TeIUIOBOoMYy crapeHuio [2]. Kpome Toro, mMOKpBITHS JOJDKHBI  OBITh
TEXHOJIOTUYHBIMUA NPU HAHECEHWHM M MMETh LIMPOKHUI TeMIEpaTypHbIM IHana3oH NpuUMeHeHus. B
HauOOJbIIeH CTENEHH TaKUM TPeOOBaHHUSIM OTBEYAIOT COBPEMEHHbIE MOJMMEpPHBIE MOKPBHITUS Ha
OCHOBE JKCTPYAUPOBAHHOIO IIOJUATWICHA, IIOJIMIIPONUIICHA, a TaKKe IIOKPBITUS Ha OCHOBE
TEPMOPEAKTUBHBIX MaTEPHUAJIOB (SMOKCUIHBIC, MOJUYpPETAaHOBbIE, KOMOWHHUPOBAHHbBIE 3MOKCHIHO-
MIOJINYPETAaHOBBIE TIOKPBITHS).
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Pucynok 1 — @yHK1MOHaIbHAs cXeMa Ipolecca

[ToNMMATUIICHOBBIN CIOK HAHOCUTCS C TMTOMOIIBIO KCTPYAOPA, TIOCTIE TOTO Kak Tpyda mporia
00paboTKy M HarpeB. DKCTPYAEP, B CBOIO OUepeib, COCTOUT U3 JBYX UEPBSIUHBIX MAIllMH: BEpXHEH U
HIKHEH, a TakXkKe dKCTpyAepa aAre3nBa, KOTOPhI HAHOCHTCS Ha TpyOy mepesa cIoeM MOJUATHIICHA,
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st 6ojiee MPOYHOTO COEAMHEHUsS TPyObl co cimoeM nonudTuieHa [1]. Takxke B coctaB 3KCTpyaopa
BXOJIAT: O0Iasi TOJIOBKA arperara, B KOTOPOW MPOUCXOIUT COEAMHEHHE IOJIMATUICHOBOW Macchl,
TpyOuaThle AJIEKTPOHATPEBATENN M BEHTHIATOPHI. {7 paBHOMEPHOTO HAJOXKEHHUs Cliosg B 00JacTu
mBa TpPyObl HCHOJB3yeTCs cUCTeMa KommeHcauuu ImBa. (DyHKIMOHaIBHAs CXeMa Ipolecca
MpejAcTaBieHa Ha pUCyHKe 1.

Becw mponece nporekaer ciaenyromum o0pa3oM. [l Havana MINpUI-MalIMHbl Pa30rpeBaoT,
JaHHBIM pa3orpeB co3jgaer Ooyiee ONArOMpUATHBIE YCIOBUS SKCIUTyaTallud OOOpYIOBaHHUA H
COKpaIllaeT HENPOU3BOAUTENbHbIE 3aTpaThl BPEMEHHU Ha peryaupoBaHue npolecca. Jlanee rpaHyibl
MIOJIMATWIIEHA TOAAIOTCS B O3KCTPYAEpPhl C IIOMOIIbIO BAKYYMHBIX 3arpy3udKOB. OKCTPYAEpbI
HarHeTaroT W HArpeBalOT TPaHyJbl W BBIAABIMBAIOT MX YEpe3 IUIOCKYIO LIEJEBYIO TOJOBKY,
dopmMHpys TpU STOM TOMOTEHHYIO IOJMITHICHOBYIO IUIEHKY. s dunbrpanmmu wmarepuana
MOKPBITHS. OT MOCTOPOHHUX BKJIIOUECHHH, MEXKIY SKCTPYAEPOM M IUIOCKON WIEIEBOM TOJIOBKOM
YCTAHOBJIEH CETYATHINA (PUIIBTD.

OJeKTpuYecKrue HarpeBaTeld OO0eCHeuMBalOT HYKHYIO TEMIIEpaTypy B pa3IMUHBIX 4YacTsIX
JKCTpyaepa. BoasHOe oxtakieHne UCIIOIb3YyeTCs IS 3arpPy304HOU 30HBI KCTpyaepa. B ocranbHbIX
30Hax MCIOJIb3YeTCs BO3AYIIHOE OXJIaKACHUE.

B nmaHHOM mpomecce OCYHIECTBISETCS  PETYJIMPOBAaHME HECKOJIBKHX  IapaMeTpOB.
PerynupoBanue TemnepaTypbl 30H YEPBAYHBIX MAIllMH, PETyJIUPOBaHUE Oa4l OJMMEPHOH IIICHKU
Ha TpyOy W pEryJupoBaHME 3allOJHEHUS BaKyyMHBIX 3arpy3ddKoB. Tak e OCYIIECTBISETCS
KOHTPOJIb TapaMETPOB JIaBJICHUS NOJMMEPHON Macchl B CHCTEME, KOHTPOJIb TEMIIEPATypbl, CKOPOCTH
YEepBSYHBIX MAIlIUH, YPOBHS IPaHyJl B BAKYYMHBIX 3arpy34nKax, KOHTPOJb IIBA TPYOBI.

B kauecTtBe mporpaMMHpyeMOro JIOTHYECKOI0 KOHTPOJUIEpA JUIsl CUCTEMBI yIpaBJIeHUs] ObLI
BbIOpan kouTpossiep OBEH I1JIK210. Kontpomnepst OBEH I1JIK210 — 310 nuHelika MOHOOJIOUHBIX
KOHTPOJUIEPOB, MpPEIHA3HAYEHHBIX [UId IIOCTPOCHUS CpPEAHHUX U PACHPEAETICHHBIX CHCTEM
aBToMaru3auuu. IIporpammupoBanue ocymectsisercs B cpene Codesys v3.5. B kauectBe monyneit
pacIIMpeHrs] BXOJHBIX M BBIXOJHBIX CHTHAJIOB ObLIa HCIIOJIh30BaHA JIMHEWKa Moxyiaed MY210 u
MB210. [JanHbsie Moayau MOAKIIOUYAOTCA uepe3 mopThl Ethernet. B kauecTBe maHenu omeparopa
Obu1a BeIOpaHa cencopHast nmanens BIT110 [3].

JUis  KOHTpoOJIi JaBJIE€HUS MacChl IOJUMEPHOrO CJIOd B CHCTEMBl OblLT  BbIOpaH
npeobpaszosarens nasneHus I1J[100 or ¢upmsr OBEH. 3Orto mnpeobpazoBarenb H3OBITOYHOTO
JABJICHUS C KEPaMHUYECKOM W3MEpUTEeNbHOM MeMOpaHoi. JlaHHash MoJenb XapaKTepus3yercs
O0JKETHOM 1IEHON M YCTOMYMBOCTBIO K arPECCUBHBIM CPEIaM.

Jlns u3MepeHust TeMIieparypsl ObUIH MCIOIb30BAHBI TEPMOIIPEOOPA30BATENHN COIPOTUBIICHMS
¢upmer OBEH JITC.M. Yto661 100UTHCS Oojee IIIaBHOTO PEryJIMPOBAaHUS TEMIIEpaTyphl B 30HAX
YEepBAYHOW MAIIMHBI, HCTIOJIb3YyeTCA TBepAoTeNbHbIe pene HD-2544.1LA ¢ ynpaBisiomM CUTHAIOM
4...20MA. JlaHHblE THUPHUCTOPHBIE MEPEKIIOYATENN HPUMEHSIOTCS Ul IPOCTBIX  CIIydacB
HENPEPhIBHOIO PEryJIMPOBAaHUS HANPSKEHHUS HAarpy3KM CHJIOBBIX JJIEKTPUYECKHMX Lieneill. 3a cuer
NPUMEHEHHsI aHaJIOTOBOTO PETYJISITOpa BMECTO MO3UIIMOHHOTO IOBBIIIACTCS HAAEKHOCTH PabOTHI
CHCTEMBI YIPaBJIECHUS, a TAK)KE TOUYHOCTb MOJAEPKaHUs 3alaHHON TeMIIepaTypbl B 30HAX YEPBSIUYHOU
MaIlHBI.

Jl1 KOHTPOJISl U HAaXOXKJEHHs CBapOYHOIO 1IBa TPYOB! ObUI MCIOJIB30BAH JA3€PHBIN AATUUK
Sick tunma ODI100-35N142. JlaHHbple OaTYMKU IpEAHA3HAUYEHBbl AJI M3MEPEHUs] NEPEMELICHUS
00BEKTOB, TMO3UIIMOHUPOBAHUS, KOHTPOJS mMojokeHus. Paboumit nuamazon ot 26 mo 400MM ¢
touyHocThi0 70 0.16MM. B ciywae oOHapyKeHHS CBapHOro IIBa Ha JaHHBIA MIOB Oyxer
BIIPBICKMBATBCS ¢ IOMOILBIO ABYX LIMIMHIPOB JOMOIHUTEIBHBIA 00BEM MOJUITUIEHOBOW MacChl JUIsl
obecrieyeHrs paBHOMEPHOCTH.

KadyecTBO M 3aluTHBIE CBOICTBAa IOJMMEPHOTO CJIOS HANpsAMYKO 3aBHCAT OT KauyecTBa
pEryJIMpoBaHMsl TEMIIEpAaTypbl Ha JTale AKCTPYAUPOBAHUS U PAaBHOMEPHOCTH €ro HAHECEHUS.
CoBpeMeHHbIE aBTOMATU3UPOBAHHBIE CUCTEMBI PETYJIUPOBaHMS TEMIEpATyphl Ha dTamax AKCTPYIu-
POBaHUS MO3BOJIAIOT YCTPAHATh MHOXKECTBO BO3HMKAIONIIUX MPOOJIEM, CBSI3aHHBIX C MEPErpPEeBOM U
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HEOJHOPOAHOCThI0 Macchl. OHM MO3BOJISIIOT IOAJAEPKUBATh TOYHBIM ypOBEHb 3aJaHHOMN
TEMIIEPATYPHI U CIEAUTH 3a IPOLIECCOM.
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ABTOMATHU3ALIMA TEXHOJIOTNMYECKOI'O ITPOHECCA ITOAI'OTOBKH ITAPA J1JIA
BYJIKAHU3ALIUU JJIMHHOMEPHBIX PYKABOB

IOxun A.B., crynent, BAY-426, BIIU (dbunuan) Boar TY
Tpyuauko M.A., ct. npenoaasaressb, kadenpa BAD, BIIU (¢punman) Bonr[ ' TY

Ha xumuueckux NpeAnpUsATHAX aBTOMATHU3ALMM YIENAeTcss o0co0oe BHHMaHUE. ITO
OOBSCHSIETCS CIIOKHOCTHIO W BBICOKOM CKOPOCTHIO TMPOTEKAHHS TEXHOJIOTHYECKUX ITPOIIECCOB,
YYBCTBUTEIBHOCTHI0 MX K HApYyHICHHUIO PEXHUMA, BPEIHOCTHIO YCIOBUH pPa0OTHI, B3pPHIBO- H
M0KapOOTIaCHOCTHIO TTepepadaThIBaeMbIX BEIIECTB U T.J. B CIIOXXHBIX TEXHOJOTUUYECKHUX IMpOIeccax
OTKJIOHCHHE TapaMeTpa OT HOPMBI MOXXET NPHUBECTH K aBapusM, B3pbIBaM, IOXapam, MOpYd
60.HBH_IOFO KOJIMYCCTBA ChIPbA.

ABTOMAaTH3aIMs B HACTOSIIEE BpEeMs pa3BUBaeTCS OCOOCHHO JMHAMUYHO, OHA MPOHUKAET BO
Bce cdepbl YENOBEUECKOM  JEATENbHOCTHM M XapaKTepusyeTcs IIHPOKUM  BHEIPEHUEM
BBIYMCIIUTEIIbHOW TEXHUKH, OTKPBIBAIOIIUM ITYTh K PE3KOMY TOBBIIMICHUIO MPOW3BOIUTEIHHOCTH
TpyZza.

ABTOMaTHM3anys TPUBOAWT K TOBBIIICHUIO OCHOBHBIX TOKaszarenerd 3¢h(eKTuBHOCTH
MPOU3BOACTBA: YBCIHWYCHHUIO KOJUYCCTBA, MOBBINICHUIO Ka4CCTBAa W CHUIKCHUIO CG6CCTOI/IMOCTI/I
BBITTYCKaeMOMW MPOJYKIIMH, TOBBIIICHUIO TTPOU3BOJAUTEILHOCTH TpyJa. BHenpeHne aBTOMaTHUeCKUX
YCTPOMCTB 00ecTieunBaeT BLICOKOE Ka4eCTBO MPOAYKIIMH, COKpaIlieHue Opaka U OTXOJI0B, YMEHbBIIIAET
3aTpaTbl CBHIPbS H DJHEPruH, OOECIEUMBACT YMEHBIICHHE YHUCIEHHOCTH OCHOBHBIX pabouuX,
CHMXCHUC KallUTAJIbHBIX 3aTpaT Ha CTPOUTCILCTBO BHaHHﬁ, YAJIMHCHUC CPOKOB MCKPCMOHTHOI'O
npobera o00pyI0BaHUS.

[IpoBeneHne HEKOTOPBHIX COBPEMEHHBIX TEXHMUYECKHX IPOLIECCOB BO3MOXHO TOJIBKO MpHU
YCJIOBUHM WX TIOJHOW aBTOMAaTH3alMH (TPOIECCHI, OCYINECTBIIIEMbIE Ha aTOMHBIX YCTaHOBKaXxX, B
MIapOBbIX KOTJax BBICOKOIO AaBiieHUs U apyrue). [Ipum pydyHOM yInpaBieHMM TakKMMH IpOLiECCaMu
MaJjieiiiee 3aMeniaTeIbCTBO 4YeJIOBEKa M HECBOCBPEMEHHOE BO3JICMCTBHE €ro Ha MPOIECC MOTYT
IIPUBECTHU K CEPBE3HBIM MOCIEACTBUSAM.

KommiekcHass ~ aBTOmMaTh3alys  MOPOILIECCOB  (AlMmaparoB) XHMHUYECKOW  TEXHOJIOTHUHU
MPENIoiaraeT He TOJBKO aBTOMATHYECKOE OOecleueHHE HOPMAIBHOTO XOJla ATHX IPOILECCOB C
WCTIONB30BAHUEM  PA3JIMYHBIX  aBTOMATHYECKUX  YCTPOMCTB  (KOHTPOJS,  PETYJIMpPOBaHUSI,
CUTHaJM3allMy), HO M aBTOMATHYECKOE YIPABIECHUE IIYCKOM M OCTAaHOBKOW amnmaparoB JUIsl
PEMOHTHBIX PabOT U B KPUTUUYECKHUX CUTYyarusx [1].

Lenbto paboThl sBAsSETCS 0030p CHUCTEM YIIPaBICHHUS TEXHOJOTHUYECKUM MPOIECCOM
MMOATOTOBKH Iapa JJIs ByJKaHU3AIUN JITHHHOMEPHBIX PYKaBOB.

198



[Ipouiecc monydeHus mapa MpoTekaeT B cleayromeM mnopsiake. [[eHTpobexxHbiMu HAacOocaMu
MUTaTeIbHAs BOJa HEMPEPHIBHO NoaeTcs B 0apaban koTia. Ee naBinenue cocrapmser 14 KFC/CMZ, 3TO
BHIIIIE, YEM JIaBIICHUE BhIpadaThiBaeMoro napa. [Ipexae uem monacth B OapabaH KOTIa, MUTATEIbHAS
BOJIa ¢ pacxoAoM 15-25 T/4 B 3aBUCHMOCTH OT HArpy3KH MPOXOJMUT Yepe3 SKOHOMa3ep, Mo3uius 3,
[IOJIOTPEBAACH 10 TeMueparypsl npumepHo Ha 40 °C HMKe, YeEM TeMIepaTypa HachIIEHHOIO Mapa B
kotie, mpumepHo 190 °C. bapaban koTia, mo3unus 6, CIYKUT pacnpeneTuTeIeM KOTIOBON BOJIBI U
cOopHuKOM oOpa3yromero mnapa. C MOMOIIBIO OIYCKHBIX TpyO BoAa u3 OapabaHa TOCTYMAaeT B
HIOKHHE KOJUJIEKTOPhI (COOpPHUKHM WM PpacHpeleNuTenn), K KOTOPhIM MPUCOEAUHSIOTCS TPYObl
9KpPaHOB, BEPTUKAIHHO YCTAHOBIEHHBIC IO BHYTPCHHHM CTEHKAM TOIMOYHOH Kamepbl. Jpyrum
KOHIIOM JKpaHHBIE TPYOBbl MPUCOSTUHSIOTCS K Oapabany kotia. Kak roBOpmiiock, SKpaHHbBIE TPYOBI
MPEJICTABJISIOT MMOBEPXHOCTh HArpeBa KOTIa U MpeJHA3HAYCHBI JUJIS MOJIYYCHHUs Tapa, KpoMe TOTo,
OHM 3alUINAIOT CTEHKH TOMOYHOW KaMepbl OT TemiepaTrypbl. B pesynbraTre paauaniioOHHOTO
(JrydeBOT0) HarpeBa dKpaHHBIX TPYO HAXOJAMIASICS B HUX BOJA 3aKUMAeT, 00pa30BaBIIHECS My3bIPHKU
rmapa CTpeMsTCsI BBEPX, yBJIeKas 3a cOOOM ele He BCKUIEBITYI0 Boy. [1o HampaBieHuto k Oapabany
KOTJIa B TpyOax 3KpaHa oOpa3yercs MOTOK MapoOBOASHON cMmecH. Tak Kak THIPOCTaTUYECKOE JaBlie-
HUE TapOBOJSHOM cMecu (SMYJIbCMU) B SKpPaHHBIX TpyOax MeHbIIe, YeM Bec CTojI0a BOABI B
OITyCKHBIX TpyOax, TO B 3aMKHYTOM THpaBInYecKoi cucteme (6apabaH KOTJIa — OIYCKHBIE TPYObI —
HIDKHUE KOJUIEKTOPBI — JKpaHHBIE TPyObl — OapabaH KOTjia) 00pa3yercsl YCTOMYHMBOE IBUIKEHUE
(ecrecTBeHHAS ITUPKYIISAIIHSA).

[IpoaykThl cropaHusi cHayajga OXJaXIAlTcs B TomouyHol kamepe kotina JIKBP 20-13,
MO3UIUS 5, OT/AaBas TEIUIO PaJMAlMOHHBIM CIIOCOOOM SKpaHHBIM TpyOaM, 3aTeM OXJaKIAIOTCs 3a
CYET KOHBEKIUH, TPOXO Yyepe3 IKOHOMa3ep no3uuuu 3. JIbIMOBBIE Ta3bl (MPOAYKTHI CTOPaHUA) U3
tonku ¢ temreparypoi 360°C u paspspkenuem -0,94 klla orcaceiBaioTCsi JpIMOCOCOM, MO3ULIMS 4,
MPOXOJAT Yepe3 BOJISHOW SKOHOMai3ep Mo3uluu 3, Ha BBIXOJE TeMmIlepaTypa yCTaHaBIUBAETCS
200 °C, BeIOpachiBaeTcsi uepe3 IbIMOBYIO TpyOy B artmocdepy. s obecneueHUs: HOPMAIbHOTO
peXHUMa FOpeHHsl TOIUIMBA B TOMKY BEHTHJIATOPOM, MO3UIus 1, mojaeTcst BO3ayX.

Takum oOpa3zoM, B TOIKY KOTJIA MOJAETCs TOIIMBO ¢ TeMiiepaTypoit +5 °C, ¢ pacxomom 1500
HM3/q, JaBJIEHHEM Ta3a jJo 3acioHku 3,8 klla, gaBinenue rasa mocnie 3aciionku 3,7 klla u maBienue
Bozayxa 1,9 klla. B Oapaban koTiia mojaercs mnHTaTelbHAas BOJa, a OTOMpaeTcs BOMISHOU
HaCBILIEHHBIN Nap, pacxod KoToporo coctasiger 10-20 1/4. PerynupoBaHue npoueccoB ropeHus u
MUTAaHUS TApOBBIX KOTJIOB CBOJUTCS K YIPaBICHHUIO MOJavyel TOIUIMBA, BO3AYyXa, TATH WU BOJBL.
Crioco6 perynaupoBaHUs MpoIecca TOPEHUS ONPEeNIIeTCs B MEPBYIO O4epelb CIIOCOOOM CKUTaHHS
TOIUIMBA U KOHCTPYKIIMEN TOMTOYHOTO YCTPOMCTBA.

[lomaua Boasl B OapabaH KOTJIAa PErylIUpYyeTCs TaKUM 00pa3oM, 4YTOObI YpOBEHb BOJBI B
Oapabane octaBajics Ha ypoBHe 0 MM, TO €CTh YPOBEHb BOJBI JIepKalics cepenuHbl Oapadbana. Takum
o0Opa3oMm mapooOpazoBaHUE TOTY4YaeTcss MAaKCHMAlbHBIM, YTO TIOBBIIIAET MPOU3BOIUTEIHLHOCTD
KOTJIA.

B kotie HeoOX0auMO MPEeAYCMOTPETh PErYIHPOBAHUE CIEAYIONINX MapaMeTPOB:

- pacxoj rasza u Bo3Jyxa B KOTET;

- IaBJICHHE B TOPEJIKE;

- IaBJICHHE B KOTJIE;

- TeMIleparypa B KOTJeE.

Taxxe oykeH ObITh IPEAYCMOTPEH KOHTPOJIb CIEAYIOIINX MapaMeTpoB:

- MUHUMAaJIbHBI YPOBEHB BOJIbI B OapabaHe.

Jlis co3maHusi CUCTEMbl YIPaBJICHHS] TEXHOJIOTWYECKUM IPOIECCOM IMOATOTOBKH IMapa s
BYJIKQHM3AI[UU JJIMHHOMEPHBIX PYKAaBOB HCIIONB3yeTCs OOOPYIOBAaHHE ISl aBTOMATHU3AlHH. JTO
o0opyIOBaHME TIPEACTABJICHO OOJBIIUM pa3HOOOpa3ueM MNPUOOPOB, KAXKIBIA W3 KOTOPBIX
aIalITUPOBAH ISl Pa3NUYHBIX cdep nesrenbHocTu. Hambosee pacnpocTpaHEHHBIMU YCTPOMCTBAMHU
JUIS CO3JAaHMSI CUCTEMBbl YIpPAaBJIEHUS KOTEJbHOM CTaHIMEHl SBISAIOTCA AATYUKU-PETYISTOPHI U
MPOrPaMMHUPYEMBbIE TOTUIECKUE KOTPOIIIEPHI.
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- IIporpammupyemMble JIOTHYECKME KOHTPOJUIEPBl —  CHELUaJbHAas PAa3HOBUIHOCTHb
AJIEKTPOHHOW BBIYMCIUTENbHONM MamuHbl. Yame Bcero [IJIK ucmons3yroT s aBTOMaTU3alyuu
TEXHOJIOTUYECKHUX MPOIECCOB. B KauecTBe OCHOBHOTO pexnMa pabOThI BBHICTYIIAET €r0 aBTOHOMHOE
WCIIONb30BaHue, 0e3 ydacTus dyenoBeka. K TOCTOMHCTBaM MOYKHO OTHECTH OOJIbIIOE pazHooOpasue
MOJJIEP>)KUBAEMBIX TMPOTOKOJIOB, a TAaKXKE PEaTU3alUI0 HECTaHJAPTHBIX MPOTOKOJIOB, MOAIEPKKY
GMS wmomemoB, OOJBIIOE KOJUYECTBO OMOJIMOTEK, HEOTPAHWUYECHHOE KOJUYECTBO HHTEP(ENCOoB,
nyTéM TOJKIIOUEHUS! JIOTIONHUTENBHBIX MOJYyJeH, BO3MOXKHOCTh paboTaTh C UHTEpdeiicom
yAaJe€HHO, KOMIAaKTHBIN pazMep. K HegocTaTkaM MOXHO OTHECTH JOPOTOBU3HY YCTpOMCTBa [2].

I/ICXO,Z[H U3 TMPOBCACHHOI'0 CpPAaBHCHUA, HaHGOHCC NpeaAOUYTUTCIIbHBIM MOKHO Ha3BaTh
MPOrPAMMUPYEMBIN JTOTHYECKU KOHTPOJLIEP.

HpOBC,Z[GHHBIﬁ aHAJIN3 TapaMCeTpOB MW TCXHUYCCKUX CPCACTB aABTOMATU3allUU TIO3BOJIUT
CO3/1aTh CHUCTEMY YIIpaBJICHUS Ipolecca IMOATOTOBKHM Iapa JUisl BYJIKaHU3alUU JITUHHOMEPHBIX
PYKaBOB.
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XAPAKTEPUCTUKA DOPEKTUBHOCTHU UCITIOJIb30OBAHUA PECYPCHOI'O
INOTEHHHUAJIA TIPEAIIPUHUMATEJIBCTBA

I'onuaposa E. B., x.5.1., nouent BIIU (pumman) BonrI'TY
Kunsuos E.B., maructpant BIIU (¢punman) BonrI'TY

B HaCTOAIICC BPpECMs B YCIIOBUAX CaHKHHOHHOﬁ MOJIMTUKU BAXXHBIM CTAHOBUTCA PACCMOTPCHUC
MecTa U pOJM TOProBIM B CTPYKTyp€ HapOJHOTO XO3sicTBa M BblAeleHHE (HAKTOPOB,
XapaKTepU3yIIIuX ee pa3Butue. [lpum 3TOM Bce BHUIBI PECYpCOB UTPAIOT BAXKHYI pOIb U
paloHaIbHO UCHOJIB3YIOTCS B Ipoliecce MPOU3BOACTBA TOBAPOB U YCIYT, a TaKXKe MPOU3BOJICTBA
apyrux Onar. Mcxonms W3 3TOro, OHM CUMTAIOTCS BaXKHEHIIMMHU (PakTOpaMu MPOU3BOJCTBA,
o0ecneunBaIUMUA SKOHOMUYECKHI POCT U YAOBIETBOPEHUE PACTYIIMX MOTpeOHOCTEN 00IIecTBa U
HaCCJICHUA.

AHanu3 pa3InIHBIX KICTOYHHKOB ITOKA3bIBAET, UTO «PECYPCHI — 3TO (PYHIAMEHTAILHOE ITOHSATHE
SKOHOMHKH, TPOMEKYTOUYHOE HKOHOMHYECKOEe Oyiaro, 00O03HAualolee COBOKYIMHOCTh BCEX
UMEIOLIUXCS TPUPOJIHBIX, MaTepUalbHBIX, COLUAIBHBIX U JyXOBHBIX CHJI, BOBJICYEHHBIX B
OOIIECTBEHHOE TPOM3BOACTBO MOTPEOUTETHCKUX OJKOHOMHYECKHX Onar». OHH €O CTOPOHBI
Mpe/ICTaBUTENe SKOHOMUYECKOM Teopuu AeNsaTcss Ha rpynmnbl: 60a3oBble W mpou3BoaHbIe. [Ipu aToM
CYHICCTBYCT TAKUC Pa3JIMYUA B 3TUX ITOHATUAX:

- pecypchl (3KOHOMUYECKHE) — 3TO PECYPCHI, BOBICUEHHBIE B OOLIECTBEHHOE IIPOU3BO/ICTBO;

- (akTtopbl MPOU3BOACTBA — 3TO pECYpChl, KOTOpbIE MACUCTBUTEIBHO BOBJICYCHBI B
MPOU3BOACTBO (ITPOU3BOSIINE IKOHOMUYECKHUE PECYPCHI).

Nmeromuecs: SJKOHOMHYECKHE PEeCypChl UMEIOT CaMOe BaKHOE CBOMCTBO, TO €CTh OHH PEIKH
WIM CYLIECTBYIOT B OTPAHMYEHHOM KOJIMYECTBE W CTaBST IPOU3BOJCTBEHHYIO CHCTEMY B PaMKHU
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KECTKUX OrpaHMYeHMH 10 MacmrabaMm JesTenbHocTH. [losToMy mosiBisieTcst mpobiiema
pacmpesneneHusl pecypcoB HO BHIaM IPOU3BOJCTBEHHOI aesTenbHOCTH. HOo mpm 3TOM naHHBIC
pecypchl IOCTYIHBI, TO €CTh MOKHO MPH HEOOXOIUMOCTH IPUBJIEYb ONpeAeIEHHOE KOJINYECTBO TEX
WIN WHBIX PECypcOB B MPOLECC IPOU3BOJCTBA, BOCIPOU3BOIUMEI, T.€. MOXKET TIOSBHTHCS
BEPOSTHOCTh YBEIMUYCHHS MX KOJMYECTBA WIIM IMOBBIIICHUS KAaYecTBAa, a TAKXKE MX 3aMEHHMOCTHU: B
ciydae, Korja He XBaTaeT OHOTO Pecypca, ero MOYKHO 3aMEHHTD IPYTUM.

AHanu3 pa3IUyHBIX HCTOYHHMKOB IIOKAa3bIBAET, YTO 3aJCHCTBOBAaHHBIE B IPOU3BOJICTBE
HSKOHOMHUYECKHE PECypchl, 00pa3yloT (aKkTOpsl TNPOU3BOACTBA (TPyA, 3eMis, KamuTall,
npeanpuHUMaTenbckue  crnocoOHocTH). OcoOeHHO ceiuac BBIACHSIOT —CleAyionme (hakTopsl
NPOM3BOACTBA:  OpPraHM3alUsl W  TEXHOJOTHS  NPOM3BOACTBA; MH(OpMAnMOHHAs  HayKa;
SHEpreTUYecKas U HKOJIOTHYEcKasi, KOTOPbIe PAallMOHAIBHO MCIIONIB3YIOTCS B IIpoIiecce MPOU3BOICTBA
U TPEAOCTABICHUS PA3IMYHBIX BUIOB YCIYT. YMECTHO BBIICIUTH POJIb IKOJIOTHYECKUX (PaKTOpOB,
KOTOpBIE XapaKTepU3YIOT OTHOLICHHUS YEJIOBEKAa W OKPYXKAIOWIEH Cpeibl, Tle Hy)KHa 3alluTa,
COXpaHEHHE U BOCCTAaHOBJICHHE PUPOIBL.

B menoMm skoHOMHYECKHE pecypchl BKJIIOYAIOT BAXKHEHMIIME KOMIIOHEHTHI, UCIOJIb3yEeMbIE B
XO3MHCTBEHHOM TNpaKkTUKe M Uil mpom3BozcTBa Oxar. Korma B mpomsBoicTBe Oiar pacxogyroTCs
PeCypChl, TO 3TO HA3bIBAIOTCA U3JEPKKAMH MPOU3BOJCTBA. CienyeT OTMETUTh, YTO C TOYKU 3PEHUS
HKOHOMHUKHU pecypchl OJIHM3KH K IPOM3BOACTBEHHBIM OjaraM, MCXOAS W3 3TOTO, B SKOHOMHYECKOM
TEOPHH, TOBOPSI 00 SKOHOMUYECKUX O1arax, UMEIOTCS B BULy SKOHOMHUECKUE PECYPCHI.

CocTaBHBIM 3JIEMEHTOM pecypca Tpyda SBISETCS 3HaHHE, KOTOpOE OIICHHUBAETCS II0
KBaJTM(HUKAIIMA U 00pa3oBaHUIO pabOTHUKOB, OCOOCHHO YIPaBIEHYECKHUE 3HAHUS, KOTOpPbIC NAOT
BO3MOXKHOCTH JIIOJIIM OpPTaHM30BBIBATH MTPOM3BOACTBO TOBApOB M yCIyr Hambojee 1enecoo0pa3Ho
[1,2].

[IpeampuHuMarenn B CBOEH NEATENBHOCTH YacTO BCTPEYAIOT M HCHOJB3YIOT IOKa3aHHbBIC
CBOMCTBA SKOHOMHUYECKHUX PECYpPCOB, HO MPU OIPAaHUUYEHHOCTH 3THUX PECYpCOB OHM JOJKHBI MCKATh
Oosiee pa3syMHYI0O UX KOMOWHAIIMIO, TPUMEHSS B3aMMO3aMeHseMocTh. ClelyeT OTMETHTh, YTO BCE
MaTepUabHBIC PECYpChl OTPAaHUYCHBI, HO €CIM TOBOPUTH O pecypcax, KOTOphIE MOTYT OBITH
UCIOJIb30BAaHBl B IMPOM3BOJCTBE, TO MOSBISIOTCS HEKOTOpBIE NMPOOJIEMBI B UX JAEATEIBHOCTH, TIC
HEOOXOJMMO CBOEBPEMEHHO pEIIUTh MNOSBUBIIMECS mpoOiembl. lcmonp3oBaHHE pPecypcoB
MOKa3bIBAET, YTO UMEET MECTO (PaKTOp OrPAaHMUEHHOCTH U B OTHOLICHUHU YEIOBEUYECKUX PECYPCOB.

BaxHO 3aMeTHTB, YTO CyHIECTBYET HE TOJBKO MpoOieMa 3aHATOCTH HACEJCHUS, a TaKkKe H
HEXBaTKa TpeOyeMbIX BUJIOB TPYJOBBIX PECYPCOB, OCOOCHHO B MPEANPHUATHIX TOPTOBIH OLIYIIACTCS
OCTpasi HEXBaTKa KOMIIETCHTHBIX U BHICOKOKBAIM(HUIIMPOBAHHBIX KaJPOB.

B menom wucnonp3ys Kiaccu(UKALUIO SKOHOMHYECKHX PECYpCOB, CIEAYyeT HCCIeA0BaTh
MaTepUaIbHBIE PECYPChl U C YY4ETOM 3TOr0 YTOYHHTH COCTaB PECYpPCHOTO IMOTEHIHANA TOPTOBBIX
OPEANpPUATHA W TONBITATbCS OLEHUTHh (DYHKIIMOHUPOBAHHWE TOPTOBBIX MPEANPUATHHA, KOTOpOE
Oazupyercss Ha aHanu3e (UHAHCOBOTO, MHBECTHUIMOHHOTO, WHHOBAIIMOHHOTO M YEJIOBEYECKOTO
MOTEHINAJIOB.

Ha ocHOBe KOMIUIEKCHOTO aHaJIM3a HaMH YCTaHOBJICHO, YTO KPOME BBIICIICHHBIX ITOTEHIINAIOB
MHOTHE aBTOPHI BBIJICISAIOT YKOHOMHYECKHUH MOTEHIHAIL.

C y4ueToM BBIIIEN3JI0KEHHOT'O MBI CUUTAEM, YTO K OCHOBHBIM COCTABJISIOLINM 3KOHOMUYECKOTO
MOTEHIMaja OOIIecTBa MOYKHO OTHECTH: IPOU3BOJICTBEHHBIH, TOPrOBO-COBITOBONM MOTEHIHANT H
MOTEHIMAI APYTUX OTPACIIECH.

B npouecce oprann3anuu TOproBoro 00CIyKUBaHUS BaKHBIM CYMTAEM BBIIEJICHUE OCHOBHBIX
nokaszaTene A OLIGHKM (OPMHMPOBAHUS U MCIOJIB30BaHMS PA3IMYHBIX BHUIOB PECYPCHOTO
noreHnuana. [loaTomy Mbl mnpemiaraeM HEOOXOIMMBIM TepeuyeHb OCHOBHBIX ITOKa3aTeneil ais
OLIEHKU PECYPCHOT0 MOTEHLIMAIA TOPTOBBIX MPEIIPUATHH.

JInisi OLIEHKHU MCIIOJIb30BaHUS HEMAaTEePUATIbHBIX PECYPCOB B TOPrOBIIE MCIOJIB3YIOT pa3IuyHbIE
nmokasaren (tabma. 1).
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Tabmuma 1 — IlokazaTenu, XxapakTepU3YIOIIUE HCIIOJIB30BAHUE HEMATEPUATBHBIX PECYPCOB B

chepe npeanpuHIMAaTeIbCTBA

ITokazaTtenn

XapaKkTepucTuKa

HUcTounuk

bpauaunr

Brnusiaue 6penna Ha

[Toka3eiBaeT 00BEM TIpoOIaK

Onpenensercs Ha OCHOBE

WJIM TOPTOBOM MapKu

MPOJIaXKU 3aBHCHMBIN OT OpeHa JAHHBIX SKCIEPTHOTO OMpoca
Penyrarus
Penyramus  toproBoro O0BEM IpoIaK, 3aBUCUMBINA OT Onpenensercs Ha OCHOBE
MPEAIPUATUSA peIyTaury TOProBOro MpEApHUATH| JaHHBIX SKCIIEPTHOTO OIIpoca

Ce30HHOCTB poax

Hpo;[an(a 3aBHUCHUT OT BpCMCHU I'oida

Omnpenensiercs Ha OCHOBE
JAHHBIX HKCIIEPTHOTO OMpoca

Kynberypa

[IpuBbruku notpedaeHus

[TpuBbIukH OTpeOICHUS
CKa3bIBAIOTCS HA BHIOOD

oTpeOuTeNs

Omnpenensiercs Ha OCHOBE
JAHHBIX YKCIIEPTHOTO OMpoca

MoTtuBanus

O0pa3 KU3HU OTPEOHUTENS

[Toka3bpIBa€T COBMECTHYIO CBS3b
oOpaza KW3HHM TOTpeOHUTENsS U
BbIOOpA TOPTOBOTO MPEANIPUITHUS

Onpenensiercs  Ha  OCHOBE]
NTAaHHBIX SKCIIEPTHOTO OIpoca

PaOOTHUKOB U CEPBHC

KBaJTM(HUKAIMKA PaOOTHHKOB

OTHOIIEHHE BocnpunMmuuBocTh moTpeOuteneld (OnpenenseTcss Ha  OCHOBE
noTpeduTens KK HOBBIM TOBapam TaHHBIX 3KCIIEPTHOTO OMpoca
HOBBIM TOBapam
Y 1OBJIETBOPEHHOCTh 3aBUCUMOCTh BbIOOpa TOoproporo |OmpenenseTcss Ha  OCHOBE
nmotTpeduTeneit MpeAnpUITHS oT CTENEHU |[TaHHBIX SKCIEPTHOrO OMpoca
YIOBJIETBOPEHHOCTHU
[Ipennoxenue O0BbEM  mpojaxk 3aBUCHT  OT |[OnpeaensieTrcs Ha OCHOBE
COMPOBOKAAIOITUX HaTu4Yus COMYTCTBYIOIIUX |[TAHHBIX SKCIEPTHOrO OMpoca
TOBapOB U yCIyT TOBapOB U yCIyT
[InanupoBanue, au3aitH ulloTpeduremnto 3HauuMoO |Onpenensercs Ha OCHOBE
MepYaH ai3uHT BHYTpEHHEE oopMIICHHE |[TAaHHBIX YKCIEPTHOTO OIMpOca
TOProBOr0 MPEANPUATHS
MotuBaius paboTHukoB  |[loka3biBaeT creneHb |Onpenensercs Ha  OCHOBE
3aBHCHUMOCTH MOTHBAIIMH |[TAHHBIX 3KCIEPTHOTO OIpoca
pPaOOTHUKOB ¥ 3(PPEKTUBHOCTH
[paboThI
Hagbiku
Hanuuue Hackoinbko 00BEM nponax |[OmpenensieTcsi Ha  OCHOBE]
KBaJIU(PUIIMPOBAHHBIX 3aBHCHUT OT  YPOBHS TaHHBIX 3KCIIEPTHOTO OMpoca

[ToguepkHeMm, 4TO pecypCHBIN MOTEHIMAT NPEITPUHUMATEIBCTBA TO COBOKYITHOCTD!
- pecypcoB Ui OCYIIECTBICHUS MPEANPUHUMATEIBCKON JAeaTenbHOCTH (Ou3Heca);
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- KITIOYEBBIE CITOCOOHOCTH MPEANPUATHS U €T0 YIPaBICHUS;

- CTeNeHb aIalTUBHOCTH TOPTOBOTO MPEANPHUATHS K YCIOBUSM BHELIHEHN Cpebl.

VYuuTeiBas (QYHKUMOHHPOBAHHE U pPa3BUTHE MPEANPUHUMATEIBCTBA, MOXKHO BBIJICIUTH
CIIEYIOIINE OTIUYUTEIbHBIE OCOOCHHOCTH KaTErOPUU «pECyYpPCHBINA MOTeHIHuam» [2,3]:

- HE TMPOCTO COBOKYNHOCTb, @ CHCTEMY PECYPCOB, HCIOJb3YyEMbIX KOMIUIEKCHO, H
B3aMMO/IOTIOTHSIEMOCTh OTAENbHBIX BUJIOB PECYPCOB.

- Ja€T BO3MOXKHOCTb B3aMMO3aMEHSIEMOCTH PECYpCOB M CO3JAET YCJIOBUS Ul UCIIOJIb30BAHUS
UX BHUJIOB U 3JIEMEHTOB C II€JIbIO MOTYYECHHUS MOJIOKHUTEILHOTO pe3ylibTaTa AeATeIbHOCTH.

PecypcHblil TOTEHIMAd OXBATHIBACT IPEAHA3HAYEHHBIE K MOTPEOJICHUI0 B KOHKPETHOM
Nepuoje, a TaKXKe U TOBapHbIE 3arachl.

Taxke HeE0OXOAMMO OTMETHTb, 4YTO [UId TPOBEACHHS pPAaHXUPOBAHUS IOKa3aTelei
HEMaTepualbHBIX PECYpCOB HY)XHO OLIEHUTh MHEHHE JKCIIEPTOB OTHOCUTEIIBHO HCCIEAYEMBIX
nokasaresnei u ko3 uiueHTa uX BECOMOCTH M Ha 3TOM OCHOBE pacCUUTaTh OOIIUNA PEHTHHT.

Takum o00pazoM, MOXXHO CGHOPMYIUPOBATH BBIBOA O TOM, YTO PECYPCHBIM MOTEHIHaT
NpEINPUHIMATENbCTBA UTPAET BAXXHYIO POJIb B MPEJOCTABIEHUU TOPrOBBIX YCIYT U 3TO TpeOyeT
BCECTOPOHHETO HCCIIEJOBAaHUSI €r0 OCHOBHBIX JJEMEHTOB, a TaKXke OIEHKH 3()PEeKTUBHOCTU
HCIIOJIb30BAaHHUS B YCIOBUSAX KOHKPETHBIX TOPTOBBIX IPEIIPUITHH.

CIHCOK HCITOJIb30BaHHBIX HCTOYHHUKOB:

1. CrnocoObl TPOABIMKEHUS MPOAYKIUU MPOMBIIUICHHBIX TMPEANPUSATHI B YCIOBHUSIX
peanmu3auMu  cTparerud  ummnopro3amemenuss / lTonuapoBa E.B., baxanosa TI'W. //
Hayuno-meronnueckuii anekTponHsii xxypHan Konnent. 2016. Ne T11. C. 3331-3335.

2. T'onuyapoBa E.B. MHHOBanMM Kak COCTAaBIISIIOIAsl CTPATETUHW HKOHOMHYECKOTO PAa3BUTHUSA
//Bectauk Axagemuu 3uanui. 2018. Ne 25 (2). C. 98-102.

3. TonwapoBa E.B. IIHHOBammoHHBIA TOTEHIHMAJT KaK CTpaTermueckuii  ¢akTop
SKOHOMHUYECKOTO Pa3BUTUSA POCCUUCKUX Mpeanpusatuil // MexayHapOAHbIN >KypHal SKOHOMHUKH U
obpazoBanus. 2018. - T. 4. Ne 2.- C. 29-46.

COIMAJIbHAS ATATITAIIMS KAK YCJIOBUE JOCTHXEHUS YCTOMYUBOCTH
OBIIECTBEHHOM CUCTEMBI

Jlykbsanos I'.1., n.¢.1., npodeccop BITU (punman) Bonr[' TY
SAxmmn C. J1., maructpant BIIU (dumman) BonrI'TY

PazBepnyBmmiics B XXI Beka mporecc MOJAEpPHHU3aUA HE TOJBKO OOYCIOBWI MOTYMHEHHUE
OPUPOJBl COLMYMY, HO U CIeNal YSA3BUMOM BHYTPUOOIIECTBEHHYIO CHUCTEMY KOOpAMHAT
MOCTUHIyCTpHAlIbHON 3noxu. B counyme dopmupyercs mapagurMaTU4ecKuil MOAXO0M K U3YYEHHIO
COIIMAJIEHO-9KOJIOTUYECKUX TMPOOJIEeM Ha OCHOBE KOHLEMIMHA «OOIIEeCTBAa PUCKa», TO3BOJISIOLIHUIA
paccMOTpeTh MOBEACHHE HWHIAMBUAOB W TPYII B HANpPSDKEHHOM 0OCTaHOBKE, B Hepa3pbIBHON
B3aUMOCBS3U OXXHMJAHWM, CTPEMJICHUN, YyBCTB, IIOCTYIIKOB C OJHOM CTOpPOHBI, a C JAPYroM —
YIpOXKarole M3MEHSIOMUXCA B  OTPULATENIBHYI0 CTOPOHY TEXHOJOTMYECKHUX, NPHUPOIHBIX,
COILIMAIEHO-9KOHOMHUYECKHUX, IKOJIOTHUECKUX, COLIUO-KYIbTYPHBIX (PaKTOPOB MOBCETHEBHOTO OBITHSI.

BosHukaer HoBas, riaoOanbHasi, OXBaThIBAIOLIAs BECh MHUP 3aBHUCHUMOCTh OT PUCKOB, Iepen
JMIIOM KOTOPOM MHAMBUYyaIbHbIE BO3MOKHOCTH BBIOOpA HE MMEIOT CHIIBI IOTOMY, YTO BpPEIHBIE U
SIIOBUTHIE BEILECTBA BIUIETEHBI B JIEMEHTAPHBIN IpOLleCC KU3HU. PHCK M BpeaHble BO3AEHCTBUSA
MPOKPAJIBIBAIOTCS TIOBCIOJY MMILIUIIMTHO, HE MpHU3HABas cBOOOIHOrO BhiOOpa [1]. BmecTe ¢ Tem Ha
nepeHui MaaH Bce OOJbIIE BBIABUTAIOTCS YTPO3bl, KOTOPBIX JIIOIU, UM IMOJIBEP)KEHHBIE, 4acTO HE
BUJAT U HE OLIYUIAOT, ONTACHOCTH, KOTOPBIE CKAXKYTCS YXKE HE IPHU KU3HU CaMHUX ITHUX JIIOJEH, HO Ha
uX OyIyIKX MOTOMKaX.
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OpHako ¢ reHepanu3alueil MoIepHU3aLMOHHBIX PUCKOB OCBOOOKIAETCS JMHAMUKA, KOTOPYIO
HaJl0 OCMBICIIUTh B KJIACCOBBIX KaTEropusx. B 3TOM KOHTEKCTE MO-WHOMY CKJIA/IBIBAECTCS CUTyalus
npu omacHoctd. CUTyalluM pHCKa, WIM POKOBbIE MOMEHTBI, — 3TO BpeMsl, KOrJa OOCTOSTENbCTBA
CXOASTCS TAaKUM 00pa3oM, UTO MHAMBH]I OKa3bIBAETCS KaK Obl Ha MEPENyThe CBOETO CYIECTBOBAHUS,
WIM KOTJIa MHJIMBUJ y3HAET HEYTO, UMEIoIlee Uil Hero cyapb00HOCHOe 3HaueHHue. B3zaumocsszp u
B3aUMOJICHICTBUE OCHOBHBIX 3JIEMEHTOB pHCKa OTpa)XkaroT ero conaepxanHue. OJHAKO PpHUCKY
XapakTepeH psI 4YepT, CpeAr KOTOPhIX HEOOXOAMMO BBIJICIUTH ATbTEPHATUBHOCTH, KOHKPETHO-
HMCTOPUYECKUH XapaKTeP, HEONPEIEIEHHOCTD, IPOTUBOPEUNBOCTb.

PaccMoTpuM HEKOTOpBIE BayKHBIE XapAKTEPUCTUKN pUCKA. BO-TIepBBIX, TOCKOIBKY PUCK — 3TO
ITOCTOSIHHBIM KOMITIOHEHT JESTEIbHOCTH, TO BaXXHO B KaXXJIOM CIIy4ae BBIACHHTH CTEIIEHb PHUCKA.
[Tocnenusis ~ MoxeT  OBITh  3HAYMTENBHOHM,  CpeqHel, HecyliecTBeHHOW. B monsaTus
«HEOIPEACIEHHOCTh» U «PHUCK» MOXHO BKJIAJbIBATH TOT CMBICJI, B KOTOPOM OHM HCIOJIB3YIOTCS B
teopun pewennil. Ilox «Heonmpenen€éHHOCThIO» NOAPA3YMEBAETCS HEIOCTAaTOYHOCTh HAJIECKHOU
uHpopMaluy JUIS TPUHATHS pEHIeHUH ¢ JONYyCTUMBIM YpoBHeM pucka. llog «puckom» xe
IIOHUMAETCA TaKOE€ COCTOSHUE HEOINPEAEIEHHOCTH, NMPU KOTOPOM MOKHO JIMIIb IPOTHO3UPOBAThH
JNOCTH>KEHHE JKEJTAEMOT0 PE3yJIbTaTa.

CiegoBareibHo, HOHATHUSA «OIPENETEHHOCTD, HEONPENEIEHHOCTD», «PUCKOBast
NEeSITeIbHOCTh» B ATHUX YCIOBHUSAX BBICTYNAIOT KaK CUCTEMBI ¢ oOpaTHOM cBs3blo. Hauano stum
HCCIIEIOBAHMAM MOJI0XKWI amepukaHckuil ncuxosor A. CtoyHep. IIpoBeieHHBIE UM U €T0 KOJUIETaMU
OKCIIEPUMEHTHI I0Ka3alu, YTO B TPYNIOBBIX CHUTYyalUAX JIOJU OOBIYHO TNPUHUMAIOT OoJiee
PUCKOBaHHBIE PELLIEHUS, YEM B OJUHOUKY.

C TOYKM 3peHHUs] KOJMYECTBEHHOW OLICHKU (KPUTEPHUEM SBIISIETCS KOJWYECTBEHHAs Mepa
YYTEHHOM HEONPEJEIIEHHOCTH) PUCK IPEACTAET B HECKOJIBKUX BHJAX — OT MUHUMAJIBHOIO J0
MakcuManbHOro. Crenyst TpaJWLMM, BBIIEISAIOTCS JBa KJIacca CUTyallMid, B KOTOPBIX: &) yCIeX H
HEyCIIeX OLICHUBAIOTCA [0 OIpPENEICHHOM IIKajle JOCTHXKEHUH (CUTyallud THUIIA «ypOBEHb
MIPUTSA3aHMI»); 0) HEycreX BiedeT 3a coboi HakazaHue (usmdeckas yrposa, 00JieBoe BO3IEHCTBHE,
COLIMAJIbHBIE CAHKIMM). BaxkHOe pa3nnune nMeeTcss MeX1y TEMU CUTYalUsIMHU, I/1€ UCXOJ] 3aBUCHUT OT
ciryyasi (IIaHCOBBIE CUTYAllUU), U TEMHU, B KOTOPBIX OH CBSA3aH CO CIOCOOHOCTSIMU CyOBEKTa.

Bo-BTOpBIX, BaXHO YUUTHIBAaTh (PakTOphl prucka. B camom oOmiem Buje X MOKHO pa3feluTh
Ha 00BEKTUBHBIEC U CyObEeKTUBHBIEC (DakTOphl. [1o 00beKTUBHBIMU (DaKTOpaMH CJIelyeT TOHUMATh Te,
KOTOpbIE TOPOKIEHBI CPEON, KOTOpbIe Mbl 0003HAYMIM Kak yrpo3y. Bropas rpynmna ¢axtopoB —
CYOBEKTUBHBIX — 3aBUCUT OT COLMAIIBHOTO CYOBhEeKTa (a€KBAaTHOCTD LIEJIH, a/IeKBATHOCTh N30paHHBIX
cpenctB u Ap.). CyllecTBEHHBIM OOCTOSTENHCTBOM BBICTYMAeT U TO, JO KaKOW CTENEeHH PUCK
ABJIAETCS AJIs1 YEJIOBEKA OCO3HAHHBIM.

B-TpeTpux, cpeau pasznuyHBIX BUJOB CHUTYyallMd, C KOTOPBIMH B pEaJIbHOM COLMYME
CTAJIKUBAIOTCSI CYOBEKTHI (OmperenéHHbIe, CUTYaIlMH, B KOTOPHIX COYETAIOTCS HEOOXOIUMOCTh,
Clly4allHOCTh), 0CO0O€ MECTO 3aHMMAlOT CHUTyallud pHCKa («pPOKOBBIE CHUTyalluM» — IIO
tepmuHonorun [unnenca). OpaHako (YHKIMOHMPOBAHUIO M PA3BUTUIO MHOTHX OOIIECTBEHHBIX
MIPOLIECCOB MPUCYILIX 3JIEMEHTHI HEONPEIEIIEHHOCTH, U 3TO 00YCIIOBIMBAET MOSABIEHUE CUTYyallui, HE
MMEIOLIUX OAHO3HAYHOro penieHus. Ecnu cylecTByeT BO3MOKHOCTh KOJJMYECTBEHHO M KAUECTBEHHO
ONPEJEIUTh CTENEHb BEPOATHOCTH TOIO WJIM MHOTO BapHaHTa ACMCTBUI B OTBET Ha YTPO3bl, TO 3TO U
Oyzmer curyanus pucka. PUcKoBaHHas CUTyalusl CBsi3aHa CO CTaTUCTUYECKHMMHM IPOLECCAMU U e
COMYTCTBYIOT TpPU COCYLIECTBYIOIIUX YCIIOBUS: HaJlW4He HEOINPEAeICHHOCTH; HE0OXOAUMOCTb
BbIOOpa albTEpHATHBBI (MPU ATOM HMEETCS B BHUIY, YTO OTKa3 OT BbIOOpa TaKXkKe SBISCTCS
Pa3HOBUAHOCTBIO BBIOOpA), BO3MOXKHOCTH TPU OSTOM OLIEHHUTh BEPOSITHOCTH OCYIIECTBIICHUS
BBIOMPAEMBIX ATbTEPHATHUB.

HoBblii cOnMaNbHBII KOHTEKCT HMHUIMHUPYET HOBBIM PEKHUM «CaMOPA3BUTHS» HAYKH.
Bo3Hukaer u coBepUICHCTBYETCS Bce Ooyiee MOIIHAs HMHTErpanus (yHIaMEHTAIbHOM HayKd |
WH]JIyCTpHUH HayKOEMKHUX TEXHOJIOTHI (OnonHpOpPMaAIIMOHHBIX, T€HHO-WHKEHEPHBIX,
MH(OPMAIIMOHHBIX, TEJICKOMMYHUKAIIMOHHBIX ) UMEHYEeMasi HhIHE TEPMHUHOM «T€XHOHAyKa» [2].

OcHoBHbIE TPeOOBaHUSI CUCTEME PEryJIMPOBAHUS PUCKOBBIMU CUTYAI[USIMU BKIIIOYAIOT B ce0s:
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- OTIpe/IeTICHUE MeCTa M POJIM PUCKa B CUCTEME CTa0MIIbHO-HECTAOMILHOTO MHPA;

- TIPOTHO3UPOBAHUE PUCKA W CMSTYEHHUE MOCIEACTBUN Upe3BBhIYaiiHON 0OCTAaHOBKH C IICNIBIO
OIIpeJIeJIEHUs] BEPOATHBIX UCTOYHUKOB M 30H pHCKa, pa3paboTka Mep MO KOMIIEHCALIUU BO3MO>KHOTO
ymiep0a;

- BHEJIPEHHE METOAMKHM pacdera JONYyCTMMOIO PHCKA, HA OCHOBE KOTOPOH MOXHO pelaTh
BOITPOCHI IPUHATHUS MEP WM OTKAa3a OT BMEIIATEIbCTBA B UYPE3BbIYANHBIE CUTYALINH;

- aJIGKBaTHOE pearupoBaHUE Ha PA3BUTHE TOW WM WHOW CUTYyalluH, a Takke 3(deKkTuBHOE
OKa3aHue HaceJIeHUIO0 HEOOXOJMMON MOMOIIIH.

[lepBoHauanbHO 3TH CHCTEMBI 0Aa3MPOBAIHMCH HA 3aKOHOAATEIHHOM OIPAaHMYCHHU BPEIHBIX
BO3JICHCTBUI HA HKOJIOTHIO, UHIUBUAA U O0BEKThl SKOHOMHKH, TOCYAapPCTBEHHOM HOPMUPOBAHUU U
KOHTpOJE€ HaJ TaKUMHM BO3ACUCTBUAMM M MCIOJIb30BAaHUM PA3JIMYHOIO poOJa CaHKUMH K
HapYLIUTENSAM, TOCYIapCTBEHHOM CYOCHAMPOBAHUM MEPONPUSITUNA MO YITYUIIEHUIO PUCKO3aIUThL. B
Poccuiickoif @enepanuu Takas cucTeMa B HaCTOAIIEE BpeMs TOJIbKO OTpabaThIBACTCs.

OpnHako o Mepe pocTa 3aTpaT Ha PEryJIMPOBAHUE PUCKOB U YCIIOKHEHUS PUCKOIOTHYECKUX
npobJeM cTaja BIBIATHCS Majiasi 3p(GEKTUBHOCTH CYIIECTBYIOIUX Mep, cliabas BOCHIPUUMYHUBOCTD
UX K JOCTH)KCHHMSIM  HAYYHO-TEXHHYECKOM M  COLMAIBHO-IKOJOTMYECKOM  PEBOJIOLIHH.
CrenoBarenbHO, U3 CBA3HM MEXKAY PHCKOM U NMPHUHIATHEM PELICHHs, pUCK JOJDKEH OpaTh Ha ceds TOoT,
KTO MpuHuUMaeT pemeHne. Kaxnaplii WHIUBUA HMEET CBOIO COOCTBEHHYIO, OCHOBAHHYIO Ha
UHIUBUAYAIBHOM JKU3HEHHOM OIBITE CHCTEMY OLIEHKM IPUEMIIEMOCTH pPHCKAa M Pa3HBIX
HeOJIaronpusATHBIX MOCIEICTBUM, CBSI3aHHBIX C €T0 YUaCTHEM B Pa3JIMYHBIX cepax NesTeIbHOCTH.

HyxHo 3ameTuTh, 4TO B IpoLEecCE PUCKOBOW JEATENbHOCTH HWHAMBHJ CTaJIKUBAETCS C
cUTyanueil 10OpOBOJBHOTO WJIM BBIHYKICHHOIO pPHCKa, pa3pelieHHe KOTOPOH 3aBUCUT OT €ro
neiicTBusl uian OesnercTBus. Jpyrue BUABI JESTEIBHOCTH OXBATHIBAIOT CIIydad, KOTJA OTAEIbHBIH
WHJMBHUJI WIA HAaceJIeHUWE B LEJIOM IOJBEPrarTCs PHUCKY KaK COCTaBHAas 4YacTbh COLIMYMa
(BBIHYXJIeHHBIH puck). Kpurepuii Ge3omacHOCTH A 3TUX cep AEATEIBHOCTU OINpenenseTcss He
OTJENbHON JIMYHOCTHIO, @ CHEIUAIbHBIMU OOIIECTBEHHBIMH TOCYIapCTBEHHBIMU OpraHaMH.
[IpencraBnsieTcss, 4TO BO3Jararb PUCK HAa TOTO, KTO HE OTBEYAET 3a PEUICHUE, — 3TO 3HAYUT
CYIIECTBEHHBIM 00pa3oM yXy/IIaTh OKUJAEMbIH pe3yibTaT. DTO 0OCTOSTENHCTBO BAXKHO MOTOMY,
YTO OTAENbHBIE PEUICHUs], KaK IPAaBUIJIO, HE CTOAT OCOOHSKOM, a SIBISIFOTCS YacThIO CEpUU WIIU Ke
pE3yJIbTaTOM JPYTHX PELICHUI.

[Ipu TOpM3OHTANBHON cepuM pelieHuid Ooyiee WM MEHee SICHO, KTO Oeper Ha cebs
OTBETCTBEHHOCTb 32 PUCK, TOT/Ia KaK MPU BEPTHKAIBHBIX — OTBETCTBEHHOCTh 33 PUCK JIOJDKHA OBITH
pacmpeneieHa B TOHM € TMPONOPIMU, B KaKOM B JIEUCTBUTEIBHOCTH pacHpeaessieTcs
OTBETCTBEHHOCTb 32 JAEATEIbHOCTH 10 OCYLIECTBICHUIO MEPONPUATUN HA UEPAPXUUECKUX YPOBHSX.
HoBoil TexHuKe clielyeT CHUMATh PUCK OT MPUMEHEHHS CTapod — MMEHHO OTCI0Ja JOJIKEH
YUUTBHIBaThCSI U YPOBEHb pucka. OHA MOYKET CUMTATHCS COLMAIBHO NPUEMIIEMOM, €CJIM CHMIKAET
PUCK, KOTOpPOMY TOJBEpralTcs JoAu. Ecim 3Toro Her, TO HeoOXO0IuMO NPUHUMATH
JOTIOJIHUTEIbHBIE MEPBl  MOJIUTUYECKOT0, TEXHOJOTMYECKOrO M IPABOBOIO  Xapakrepa K
OTPaHUYCHUIO UCIIOIB30BaHUS TON HOBOM TEXHOJIOTHH JINOO K €€ TIOJIHON 3aMEHE.

Jist TOro 4ToOBl 3TH OIEHKH OBUIM MPAKTHYECKU MPHEMIIEMbI, PEKOMEHIYETCS YUUTHIBATD
cnenyromye HakTel U 00CTOATEIbCTBA:

— obecrnieueHme a/JIeKBaTHOM MHQOpMalLueil Mo BCeM BONPOCAM, CBA3aHHBIM C CHTYallUsSMHU,
COJZIep KAIIMMHU 3JIEMEHT PUCKa;

— pa3paboTKa MpenIokKEHUN aJbTePHATUBHBIX BapUAHTOB PEILICHUS MPOOJIEM, CBS3aHHBIX C
PHUCKOM;

— KOMIIJIEKCHOE MCIOJIb30BaHUE BCEX MMEIOLINXCS CPEACTB I MPEJOTBPAIIECHNS ONTaCHOCTH
WJIY JIMKBUJIALIAN €€ MTOCIIEICTBUN;

— pa3paboTKa ¥ BHEJIPEHUE CIICLUAIBHBIX IEJIEBBIX IPOTrpaMM, IPU3BAHHBINA JaTh HACEICHUIO
HEOOXOIMMBbIE CBEIEHHSA O JEHCTBUSAX B PHUCKOBBIX CUTyallMsIX C IEJbI0 MUHUMH3AIUU €&
IIOCJIEICTBUM.
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BaxxHo B JTOM CBS3M IOAYEPKHYTb, IIPU YCIOBHM CBOEBPEMEHHOW pealu3aluu
NEPEeUYHCICHHBIX TPEeOOBAaHUI MBI MOXEM OTMETUTh, YTO HENpeACcKa3yeMble U HENpeIBUJCHHBIC
paHee PUCKOBBIC CHUTyallMu OyayT TOCTaBJIEHBI IOJ ONPEACIEHHBIH KOHTPOJIb. YMEHBILICHUE
CTENEHN TEXHUUYECKOro pHUCKa — 3TO OOIIee JeN0 BCEro 4enoBedecTBa. YeloBeuecTBO JOJKHO
BbIpaboTath 3PQeKTHBHbIE (HOPMBI COTPYAHMYECTBA, KOTOpHIC TO3BOJIMIM OBl BCEM CTpaHam
JeWCTBOBATh COOOIA U YMEHBUINTh CTENEHb TEXHOJOTHYECKOTr0 PUCKA. 3HAUUTEIbHYIO CI0XKHOCTb
NpeACTaBIsieT pa3paboTKa MpHEMIIEMbIX M BCECTOPOHHE AapryMEHTHPOBAaHHBIX KpPUTEPHEB
JOIYCTUMOCTH PHUCKA, YTOOBI IPU 3TOM YUUTHIBAINCH OOLIECTBEHHBIE TOTPEOHOCTH, JTUYHAS MOJIb3a
U BBITO/1a, TPEOOBAHUS COIMATIBLHON CIPABENINBOCTH, SKOHOMUYECKUE, TOJUTUYECKHE, COIIMATIbHbIC
U IpyTHe acleKThl.
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ABTOMATHU3NPOBAHHAS CUCTEMA YIIPABJIEHUSA HAPY)XHBIM
OCBELIEHUEM

Huxutun H.A., maructpant, BIIU (dbunuan) Boarl TY, Bomkckuii
Capunn A.B., k.T.H., norieHT kadenpst BAD, BIIU (dunman) BoarI' TV, Bomkckuit

HUudpactpykrypa 11000ro XWIOro, MPOMBIIUIEHHOTO WM aJIMUHUCTPATUBHOIO OOBEKTa
MpearnoyiaraeT HaJIW4YUe HapyXHOro ocBenleHus. CucremMa [obkHa paboTarh Oe€30mMacHoO U
OecniepeboitHo. Ha BhITIOJNIHEHHWE 5TOM 3ajauM HAIEJIEHO YIPaBJICHUE HAPYKHBIM OCBEIICHUEM.
HckyccTBeHHOE  OCBEILEHHWE  3€JICHOM  TEpPUTOPUM  IMPOCKTUPYETCd B 3aBUCUMOCTH  OT
MECTOIOJIOKEHHSI ydacTKa B IUIaHE Topoja M ero npeaHasHadeHus. OcBelleHHE OTAEIbHBIX
Y4acTKOB TEPPUTOPUU CKBEpa JOHKHO OBITH OIEHEHO KaK IO OO0IIeMy XapakTepy, Tak U IO
CBETOTEXHMYECKHM CBOMCTBaM. B 30He aKTMBHOIrO OT/bIXa, TJI€ BHICOKAs IJIOTHOCTh pa3MeNiaeMbIX
3laHUH, COOPY)KCHHHW U IUIOMAJ0K, OCBETHUTEIbHBIE YCTAaHOBKH JOJDKHBI CO3/1aBaTh o0OIee
BIIEYATJIEHUE HAPSITHOCTH C BBIIEJICHHEM CBETOM OTAENbHBIX HanOoJjiee BHIMTPBHIUIHBIX OOBEKTOB U
c03;[aH1£16M MHTEpECHBIX KoMmo3uiwmii [1, 5, 6]. PaccMoTpuM ocBemieHne ckBepa OOMIeH MIOMaabio
2000 m”.
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Pucynok 1 — I1nan pacnosnokeHusi CBETHIBHUKOB B CKBEpE

B kadectBe OCBETHTENBHBIX NPUOOPOB B CKBEpe MHCIONB3yeTcs 76 CBETOIUOIHBIX
cBeTuIbHUKOB GALAD. OCHOBHOW MCTOYHUK NMHUTAHHUS CBETUJILHUKOB — COJHEYHas Oatapes. Ecmu
IPOUCXOIUT HEXBAaTKa MOIIHOCTH Ha AaKKyMyJATOpE COJIHEYHOM Oaraped, TO cHcTeMa
ANEKTPOCHAOKEHUSI CBETWJILHUKOB TMEPEKIIIOYaeTCsl Ha PE3EpBHBIA HCTOYHUK MUTAHHUS OT
TpaHchopMaTopHOil nmoacTanuuu [2, 3].

Ha pacnonoxenue cBETUIBHUKOB BIMSIOT 00Ilee apXUTEKTYypHO-IUIAHUPOBOYHOE pEIleHHe
TEPPUTOPUH, TIPUEMBI paA3MEIICHUS PACTEHHUH, KOJMYECTBO COOPYKEHUH, HEOO0XOAUMOCTh
o0OecrieueHrs OpHEHTAllMHd [OCETUTENe B HKEeJlaéMOM HAampaBJIE€HUU, IOCIEI0BATEIbHOCTH
BOCTIPHSATHS PA3JIMYHBIX 110 TIyOUHE me3axeil [4].

Pucynok 2 — TpexMepHas BU3yanu3aius Hapy>KHOTO OCBEIIICHUS B CKBEPE

Ha npakTuke ucnosnb3yercs Tpu croco0a YIpaBJIeHHS CBETOM: PYYHOE, TUCTAHIIMOHHOE U
aBTOMATHYECKOE.

BxiroueHne M BBIKITIOYEHHE YIMYHBIX CBETHJIBHHKOB OCYIIECTBISIETCS B PYYHOM DPEXHUME.
Kaxaplii MCTOYHUK CBETAa WM MX IPYIIA YIPaBIAETCS ONEpaTOpOM HEMOCPEACTBEHHO Ha MECTE.
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VYnpaBiaeHue ¢ MOMOIIBI0 aBTOMAaTHKM — HamOoiee MPOABHHYTHIM CIIOCOO YIpaBICHHS
cBeTOM. BKilloueHne U BBIKIIIOUEHHE CBETa OCYILECTBISETCS 3a CUeT HMCIOJIb30BaHUS JATYUKOB,
JEWCTBYIOIUX I10 OINpENeIeHHOMY alropuTMy. B pesymbraTe cucrema ocBemieHusi padoraer 6e3
HEMOCPEACTBEHHOI'O yYacTHsl YeIoBeKa.

CymiecTByeT 1Ba 00CTOSATENBCTBA, AUKTYIOIIUX MIEPEX0/] Ha aBTOMAaTHUECKOE yIIpaBlICHHE:

1. Yame Bcero CTpoOUTh OTAEIbHBIE MOJCTAHIMHM JUISl YJIMYHOTO  OCBEIICHUS
OKOHOMHUYECKHE  HEBHITOJHO.  HplHemHWe  TpancpopMmaTopsl  MpeoOpa3yroT
HaNpsDKEHUE IS BCeX MOTpeOuTeNel 3JIeKTpIuecTBa Ha 3aJaHHON TEPPUTOPHH.

2. I[.HSI HOCHTPAJIM30BAHHOI'O KOHTPOJIA 34 BKIIFOYCHHUEM M OTKIIIOYCHUCM CBCTHJIbBHUKOB
MOHAO0UIOCh OBl MOATSITMBATh K KaXJOM IMOACTAaHIUU OTAENbHBIM Kabesb, 4YTO
TOJIKO TTOBBICUT M 0€3 TOr0 OOJIBIITNE PACXOIBI.

B cBA3M ¢ 3TUM Hayancs MacCOBBIA NEPEXO] HA aBTOMaTUYECKHUE CUCTEMBI. B camom Hauane
Pa3BUTHUA TCXHOJIOTHU TIPHUHIUWII YHOPABJICHUA 6]:1)1 npocCT: Ha MNOACTAHIUAX MOHTHUPOBAIUCH
pUOOPHI, KOHTAKTUPYIOIIKE C TaTYMKAMU OCBELIEHHOCTH.

Co BPCMCHCM CTAJIM BUAHBI U3BAHBI TAKOI'0 MOAXOJA:

* HEKOPPEKTHOE cpabaThIBaHHE MPHU HEBEPHON KATMOPOBKE;

* (onapu yacTo raciau B TEMHOE BpeMs M3-3a CBeTa (ap OT MPOE3KAIOIUX MAIIUH HIH
Jake OT JIYHHOT'O CBETA;

d CCJIM HAaTUYUK MOKPBIBAJIICA CHETOM, TIPA3bI0 WKW JIbJOM, IMPOUCXOAUIIO JIOKHOC
Cpa6aTI>IBaHI/I€ CBCTUJIbHUKA,

*  JaTYMKH HEPEIKO BBIXOAUIIHU U3 CTPOS.

Eme oauH HeIOCTaTOK HAaTYMKOB OCBEIICHHOCTH — JWHEWHOCTL TexHojoruu. CBeT He
00513aTeNIbHO HYXEH JaKe€ B TEMHOE BPEMs CYTOK, €CJIM Ha TEPPUTOPHH OTCYTCTBYIOT ABHIKYIIHECS
OOBEKTHI.

qTOGBI KaK-TO OINTHUMU3UPOBATL TCXHOJIOTUIO, JATUUKHU CTAJIA O6’b€I[I/IH5ITB C BpCMCHHBIMU
pene. B pe3ynpraTe TaiiMep BKIIIOYAN U BBIKJIIOYAJ CBETHJIBHUKH B OIlpesierieHHoe BpeMs. Hampumep,
ocBerieHue padotaino ¢ 10 yacoB Beuepa 710 YETHIPEX 4acoB yTpa.

[lo3nHee mNOABUIMCH acCTPOHOMHYECKHE pene. B Takux ycTpoiicTBax mporpaMma Io
ONpENICICHHOMY aJrOPUTMYy pAacCUMTBHIBAE€T BpeMsi 3akara W paccBera. Ha ocHoBaHumM pacuera
MPOUCXOUT YIPABIECHUE OCBEIICHUEM.

JlaT4MKH ~ OCBEIICHHOCTH MO-IPEXHEMY HUCHOJb3yloTcs. [IpuOopel  akTyaiabHBI IS
yIpaBiIEHUSI CBETOM IIPHU HEOXKHUIAHHOM CHUYKEHUH €CTECTBEHHOM OCBEIIEHHOCTH.

Ha CCFOI[HHH_IHI/Iﬁ JCHb HaH60nee NOMyJIsIpHBI aBTOMATUYCCKUC CUCTCMBI Ha OCHOBC
M (POBBIX TEXHOJIOTHH, IJI€ COUETAIOTCSl aBTOMATHUKA U PYYHOE yIpaBJeHHE.

AmnmnapaTHas 4acTh 000pYZOBaHUS COCTOUT U3 TAKUX YPOBHEH:

1. BepxHmii ypoBeHb TIPEACTABIISIET COOOW TMaHENb JUCIETYEPCKOTO  ITYHKTA.
VYnpasnsiercss aucnerdepoM. Ha manens mpuxonuT MHPOpPMALUsS € HUKECTOSIIMX
cucteM. Ha BepxHeM ypoBHE MPOU3BOAUTCA KOPPEKIUS MapaMeTPOB MPOrPaMMBbl WIIH
NpCANIPpUHUMAIOTCA UHBIC YIIPABIICHYCCKUC HGﬁCTBHH.

2. K HIWXKHEMY YpPOBHIO OTHOCHUTCS DJIEKTPOIIMUT, PACIOJOKEHHBII Ha y4acTKe
OCBCUICHUA. ]_uI/ITBI npeaHa3Ha4YCHbl IJId KOMMYTallun paGOTBI CBCTUJIBHUKOB U
KOHTPOJIUPYIOT UX (PYHKITMOHUPOBaHKE 0€3 yJacTHs YeJIOBEKa.

IIpouecc ympaBiieHHST OCYILECTBISETCS € YYACTUEM 30HAIBHOTO KOHTPOJUIEpA WIIH
cepBepHoro obopynoBanus. KoHTpomnep ciayxuT sl oOpa3oBaHUs CHTHajda Ha MOJKIIOYCHHE
IpYIIIbl YINYHBIX CBCTUJIIBHUKOB.

Takum oOpa3om, mpojenaHHas paboTa COOTBETCTBYET IOCTaBICHHBIM LEISAM M 3aJadyaMm.
HCKyCCTBeHHOC OCBCIICHUC Tp€6yeTC$I J11 3aME€HbI U OOITOJIHEHUSA €CTECCTBCHHOI'O CBE€TAa B TEMHOC
BpeMsi cyToK. OT ypOBHS OCBELIEHHOCTH 3aBUCAT: 3I0POBbE, COIPOTUBISEMOCTb CTpeccam,
YCTAJIOCTH, q)HBHHGCKI/IM U YMCTBCHHBIM Harpys3kKaM. I/ITaK, MOKHO CHACJIATb BbIBOM, YTO IMPABUJILHOC
MapKOBOE OCBEILIEHWE HIPaeT OYEeHb BAXKHYIO pOJIb Kak B OOIIeH KOMIIO3WIMU MapKOBOM
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TEPPUTOPUH, TaK U B aTMochepe Bcero okpyxkeHus. CBETOTEXHHUYECKAsh CUCTEMa MUMEET CTPOTHE
CTaHJIapThl, HO W MIPEANoJIaraeT MUPOKU TBopUYeckuil moaxon [10].
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MOJEPHU3AIIMUS CUCTEMBI YIIPABJIEHUSA 3AKAJTIOYHOU ITEYH
YYACTKA TEPMOOBPABOTKHU TPYb

HyranoB J1.0., maructpanT, BIIN (bunuan) Bonrl TY, Bomxckuii
CaBunn A.B., k.T.H., nonieHT kadeapsl BAD, BIIU (¢pumman) BonrI'TY, Bomxckwuii

BBenenne. B nocneanue roapl monyisipHa uesl yxoja oT HCKOIaeMbIX HCTOYHHUKOB SHEPTUU K
«3€JICHBIM» BO300HOBIISIEMBIM HCTOYHUKaM. Ha mpakTHKe OKa3alioch, YTO TEXHHUYECKUI MPOTrpecc
elle He MO3BOJIAET 3TO chelaTh U 0e3 YrieBOJOpOJIOB HE MOXKET OOOMTHCH Jake camasi pa3BUTAas
crpana. JloObiva HedTH W raza OyAeT TOJBKO YBEIMYHMBATHCS, & IUISI TPAHCIIOPTHPOBKU M LIS
MOCTPONKHU CKBAKUH IO TOOBIYE MCKOMAEMBbIX HEOOX0IUMBI TpYObl. Bo BpeMst 10OBIYM MCKOTIaeMBIX
KOHCTPYKIIMSI CKBOKWHBI UCIBITBIBAET KOJIOCCATbHOE AaBiieHHe. OT KadecTBa pe3bObl HA TpyOax u
Mydrax, a Takke GacoHHONH KPOMKHU 3aBUCUT HAIEKHOCTh COCTMHEHUN — CTOCOOHOCTh KOHCTPYKLIUHU
BBIJICP)KUBATh OOJIBIIME OSKCIUTyaTallMOHHBIE HArpy3kd. JloOWTbCs TpeOyeMBbIX XapaKTEPUCTHK
METAJUIMYECKUX 3arOTOBOK M JieTalell MpU MX TPOM3BOJACTBE MOXKHO C TIOMOIIBIO BEPHO
MoJOOpPaHHOTO CIIaBa ¥ TPAaBWIIBHOM CTPYKTYphl MeETaila, KOTOPYIO TMOJY4YarT METOI0M
TepMOOOpaOOTKH, a TAKKE OT KauecTBa 00pabOTKH MeTalia.

[Ipu mpomsBoacTBe TpPyOHOH MPOAYKIIMH TEPMOOOpPaOOTKA MPOUCXOIUT TIO CICAYIOIIEMY
NPUHIUITY: 3ar0OTOBKA HAarpeBaeTcs B 3aKaJIOYHOW MeYH 10 3alaHHOW TeMIepaTyphl B 3aBUCSIICH OT
TE€OMETPHUCCKUX XaPAaKTEPUCTHK M MaTepuaiia U3ICIus, IMOCIe Yero pe3K0 OXJIAXKIACTCS MOTOKAMHU
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BOJIbI B 3aKAJIOYHOM BaHHE. /[y CHATHS BHYTPEHHHX HanpspKEHUH 3arOTOBKA MPOXOAUT 00pabOTKY B
OTHYyCKHOM meu [1].

B nanHO#l cTathe MOAPOOHO pacCMOTpEHA 3aKajJoyHas MeYb C MIATAIONIUM OAIOYHBIM TOJIOM
(pucynok 1). OHa cnpoekTUpoBaHa ISl ONTUMH3ALMKM IPOIECCa PABHOMEPHOTO HarpeBa BIOJb
OKPY>KHOCTH TPYOBI C NMOMOILBIO COOTBETCTBYIOIIEH KOHCTPYKUMU (PUKCHPOBAHHBIX M IIATaroIINX
0aJoK, TaIoIMX BO3MOXKHOCTh TpyOe BpalaThCsi MPH KakI0OM IIarOBOM IEPEMEILIEHUU.

Pucynok 1 — Cxema 3akajioqyHO# nieuun

OcHOBY MeuH COCTaBJIsICT KapKac, MPeCTaBIISIOMNA COO0M CBApHYIO METAITIOKOHCTPYKIIHIO U3
CTAJIbHBIX TUTHT, 620K H-00pazHoro npoduiist u CToek.

Ha cropone Bxoja mMeercss MpoeM JUIsl ppluaroB CTAJIKMBAIOUIETO YCTPONCTBA U YCTAHOBKH
BaJIOB BAJIKOB.

Ha BepxHeil cropoHe yacTu me4n pacroyioKeHbl TOPEIKU 30HbI HarpeBa, KOTOpPbIE KPEmsITCs K
KapKacy C IMOMOIIIbIO CTOEK OOJITOBBIM COEIHMHEHUEM.

['openku pacnoyiokeHbl Ha MOMEPEYHbIX MPOJOJBHBIX CEKTOpax Me4Yd, TEM CaMbIM, pa3zeliss
MEYHYIO0 KaMepy Ha CeKLUH, YTOOBI 00eCTIeYnTh HAUTy4IINi Harpes.

B kaxaoi cekuuu mneyu TOpesiku pa3eieHbl Ha MATh 30H PETyJIUpPOBaHUS IS KaKJIOTO psiaa
rOpeIioK, 4YTOObI rapaHTUPOBATh PABHOMEPHBIM HarpeB TPyO B Meyu.

B ropenkax raz ¥ BO3QyX CMEUIMBAIOTCSA TOJBKO IEPEN BIPHICKOM, YTO IPENOTBPALIAET
MIPOCKOK IMJIaMEHH. JTO MO3BOJSET PErylNpOBaTh CTEXHMOMETPUUYECKOE OTHOLIEHHE U M30BITOYHOE
oTHoleHHe Bo3ayxa. IloTok Bo3myxa, a Takxke ocobas (opma KapOMIO-KPEeMHHEBOH OTHEBOM
TpyOKH, co3maroT ¢aked, TMO3BOJSIOUIMI O00ECeunTs BBICOKOE MPOHUKHOBEHHE TEIUIOTHl B
TOIIOYHYIO KaMepy.

ABTOMATHU3UPOBAHHASl CHCTeMAa YNpaBJIeHUsl 3aKajao4yHoid meum. HecmoTpss Ha Takue

JIOCTOMHCTBA MUKPOMIPOLIECCOPHOT0 KOHTpoiiepa SiemensSS5-1135, kak:

* BBICOKas HaJI&KHOCTh COOPKH,

* Ka4yeCTBEHHAas IaiKa, BBIIEPKUBAIOIIASI BBICOKHE TEMIIEPATYPHI B LIEXY,

* [pocTas OJHOCTOPOHHSS apXUTEKTypa IUIAT, TO3BOJIAIOIIAs IPOU3BOAUTh PEMOHT CBOMMU
CHJIaMH,

OH MOPaJIbHO U (PM3UYECKU yCTaped:

* OTCYTCTBYIOT 3aIlaCHBIC YACTH, TIOCKOJIbKY TaKas MOJIENIb OOJIbIIE HE TIPOU3BOIUTCS,

e mporpamMMarop k koHTpoiuiepy PG 720 II ucuepman cBoil pecypc, a COBPEMEHHBIE
nporpaMMaTopsl 10 JuHerku SiemensPGMS xore u nmerot Bbixoa MPI, HO He umeroT
BO3MOXKHOCTH pabotath ¢ GA-0iokaMH TIporpaMMbl, 0€3 OYHIICHHS KOTOPBIX MOXKET
IIPOU30MTH MEPE3aroIHEHNE TaMsITH KOHTPOJUIEpa,

* OTCYTCTBYET BO3MOXHOCTH paboTaTh C MPOMBIIIJICHHOW CEThbI0, YTO MCKIIIOYaeT
ucnosb3zoBanne SCADA-cuctem [2] u 3arpyanser ucnosibzoBanue MES-cucrem. B
HacTosiee BpeMs AJid Nepelayd JaHHBbIX Ha BTOPOH YPOBEHb HUCIOJIB3YETCS OTIEIbHBIM
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I[IUIK SiemensS7-400, a oOMEH NaHHBIMH OCYIIECTBISIETCS HAa TUCKPETHBIX BXOJaX M
BBIXOJaX.

Bb10op HOBOI cHcTeMBbl yNpaBJIeHUs] 3aKaJI04YHOH nmeyn. Ha pbiHKe B HacTOSIMNA MOMEHT
MPEACTABICHO MHOYKECTBO MPEUIOKEHUN OT TaKUX MPOU3BOIUTENEH, Kak Yokogawa, Allen-Bradley,
SchneiderElectric, Omron. X npoayKTsl 3apeKOMEHI0BaIN cedst ¢ Xopoulei CTOpoHbI. Takxke ecTbh
M OTEYECTBEHHBIN pa3zpaboTunk Owen, B 310Xy HUMIIOPTO3aMEIICHUS MOXHO OBLIIO OBl 0OpaTUTH
BHUMaHHE W Ha Hero. Eciu ke TOIXOauTh K BBIOOPY HOBOTO KOHTPOJUIEpPA CHCTEMHO, TO
HEoOXOIMMO paccMaTpuBaTh CHUTYallMI0 Ha MpeanpusTHH B LeloM. B 1exy Bcd cucrema
aBTOMATH3AIMH IOCTPOCHA Ha KOHTPOJUIepax Siemens, Ha CaMOM 3aBOJIE CO3/aHa MIKOJIa IO
oOyuenuto nporpammupoBanuto cpencts WinCC, Step-7 u TIA-Portal. CrienoBatensHO, pu BEIOOpE
OTIUYHOTO OT Siemens NTPOU3BOJAUTENSE BO3HUKHYT MPOOJEMBI C 3aMacHBIMH MOIYJISIMH
KOHTpOJJIepa, BEIb OHU CTaHyT He 3ameHsieMbl. CJIO0KHOCTH BO3HUKHYT M C OOCITYXHBaHHUEM
MPOrpaMMHOM YacTU. BONBIIMHCTBO 3IEKTPOMEXAHHKOB HAXOISATCS B HE MOJOJIOM BO3pacTe u
nepeobydyeHre uUx 3alMET HeompenenéHHoe BpeMsa. OueBHIIHO, YTO PAOOTHHK, CTOJKHYBIIUCH C
KOHTPOJUIEPOM HOBOTO TPOW3BOAUTENS] W HOBBIM HHTEpPHEHCOM MPOTrpaMMHON Cpelbl, HE TaK
OTIepaTUBHO PEUIUT MPOOIEMy, KaK Ha MPUBBIYHOM 000pyI0BaHUU. UTO B LIEJIOM MOXKET MPUBECTU K
JUTUTEITHHBIM TIPOCTOSIM U (PUHAHCOBBIM TIOTEPSIM.

Hcxons u3 uucna ymnpapisieMblX MEXaHHU3MOB M PETYIUPOBKH IMapaMETpOB, MPUXOIUM K
BBIBOJIY, UTO HaM TpeOyeTcs mpoMblnuieHHBIH KoHTpoiutep S7-1500 [3]. B HéM ucnonb3yetcs nis
BCEX THMOB IeHTpabHBIX TmporeccopoB uHTepdeiic PROFINET [4]. On mnpumensercs s
MPOrpaMMUPOBAHUS, KOHPUTYPUPOBAHUS, [UATHOCTUKA H  OOCIY)XHBAaHHS  KOHTPOJLIEPA,
KOMMYHUKAITMOHHOTO oOMeHa. Takum oOpa3om pemaercs npodiieMa BO3MOKHOCTH MPUMEHEHUS
SCADA-cuctem, a mepenady OaHHBIX Ha Oosiee BBICOKMH YPOBEHb MOXHO OCYHIECTBIATH 0€3
nonoanutensHoro IJIK. bonee Toro mocne 3ameHbl MOSBISETCS BO3MOXHOCTb IMOJKIIOUUTHCA K
KOHTPOJUIEPY YAAIEHHO C JIOOOr0 KOMIBIOTEPA, HAXOMAIIETOCS B CETH, YTO YaCTUYHO HCKIIFOYAET
HEOOXOMMOCTh B MporpaMMmaropax. besomacHocTs npu 3ToM obecneunBaroT kommytatopsl Cisco,
paspeliias WM 3amnpeniasi 10CTyl HyKHbIM MacKaM CETH.

B xome MonepHHM3alMM HEMOCPEACTBEHHO Ha OOOpPYAOBAaHWU YCTAHABIMBAIOTCS CTAHIIMH
ET200S. D10 mo3Boiut n30aBUTHECSA OT MHOKECTBA CUTHAILHBIX KaOellel, 3aMeHMB UX Ha 2 Kales
PROFINET. JlanHsle cucteMbl yaaleHHON nepudeprun COBMECTUMBI ¢ KOHTpoJuiepoM cepun S7-400,
B HAcTosllee BpeMs aKTHUBHO NPHUMEHSEMOM B I€XY, YTO CIIOCOOCTBYET COBMEIIECHHUIO CMEHHBIX
MOJyJIEN U YIPOLIEHUIO AKCcIuTyaTanuu craniuuu ET200.

IlepeHoc TeXHOJOTHYECKOW NpPoOrpaMMbl Ha HOBBIH KOHTpoJuIep. [IporpammupoBanue
MIPOMBILIIEHHBIX KOHTPOJUIEPOB CEPUU S5 OCYIIECTBISETCS ¢ MOMOIIBIO cpeabl Step S. J{aHHbIN
pPENaKTOp MO3BOJSET PEAAKTUPOBATH Mporpammy kak B odduaiiH, Tak U B OHJIAWH peXuUMax Hu
MIPOM3BOJILHO 33J]aBaTh BXOJHBIC U BBIXOJIHBIC CUTHAIIBI, a TaKXke nepeMenHbie (daarn). JlocTymHbie
SI3bIKA MHTEpdeiica: aHTTUHCKUN, HeMENKUH, (PaHIy3CKUNA, UCTAHCKUA W WTAIbIHCKHHA, OJHAKO
SI3BIK CHMHTAKCHCA MPOTPaMMbl OTPAaHWYCH aHTJIMACKAM M HEMEIKUM, YTO BBI3BIBAET HEKOTOPHIC
TPYIHOCTH y TIEpCOHAIa, HE3HAKOMOT'O C aHIVIMACKHUM S3BIKOM, NPU TUArHOCTHKE 000pyI0BaHUS BO
BpEMS TNIAHOBOTO PEMOHTA WJIHM TEKYIICH IKCIITyaTalliu.

[Iporpammuas cpena Step 7, npumeHsieMas g KOH(QUTYpallud MHKPOIPOIECCOPHBIX
koHtposiepoB S7-300/S7-400/M7/C7T nu WinAC, saBisieTcsi MPOAYKTOM CIEAYIOIIEr0 MOKOJICHHUS.
3nech TOSIBHIIACh BO3MOXKHOCTH 3a/1aBaTh MapaMeTpbl CETEBOro O00OPYAOBaHUSA, BO3MOKHOCTH
HacTpoiiku Safety-mosyinei, HCTIONB3yeMbIX Ui KOHTPOJISI 32 KOHTypaMu O€30MacHOCTH, a TaKkKe
BO3MOXXHOCTbh YCTaHOBKU PYCCKOTO SI3bIKa JJIi KOMMEHTapHeB, OJHAKO KaK S3bIK MHTep(eiica oH mo-
npekHeMy He JocTyreH. B Step 7 pa3paboT4uMk OCHOBATENHHO MOAOMIENT K CO3JAHUIO CIPAaBKU
(moctymHa mpu HakaTuu kiaBuimu F1), B KoTopoil moapoOHO ONMMcaHbl BOBMOXKHOCTH HMHTepderica
MIPOrPaMMBbI, TPUMEHSIEMbIE B KOHKPETHOM CJIy4ae THUIbI JaHHBIX, © CHHTAKCUC OJIOKOB M (DYHKIIUH.
B cB0oO01HOM f0CTYyIIE CcylIecTBYeT 06a3a ClpaBKU Ha PYCCKOM SI3BIKE, HO €€ (DYHKIIMOHAJI HECKOJIBKO
ype3aH.

Ha cmeny Step 7 xommanueit Siemens Obur paspaboran TIA-Portal. Ecou  panee
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KOH(HUTypHUpOBaHHE MPHUBOJA OCYILECTBIISIIOCH IMPH HOMOIIM OTIACIBHOW MporpaMmsbl Starter, a
pabora ¢ Buzyanm3anuen — dyepe3 WinCC, To ceifuac BCe 3TO MOXHO JIeJaTh B OJJHOM IPHJIOKCHHH.
E1e ouH npusTHRIA MOMEHT — 100aBUJICS PYCCKUI sI3bIK HHTepdeiica mporpaMmbl. V3 HENpUsATHBIX
MOMEHTOB CJIEYET BBIACIUTH BHICOKHE CUCTEMHbIE TPEOOBAHUS K KOMIIBIOTEPY, HA KOTOPOM OyJeT
6azupoBarbcsi TIA-Portal. ITponeccop e nHumxe Corei5, 16 rurabaidt omepatuBHOW mnamstu, 50
rurabaiT cBo0OJHOTO MecTa Ha IHCKe, xenarenbHo SSD. [IpumeuatensHo, uTo ctapeHbkuii PG 720
¢ Windows 98 Ha OOpTy mpuXOAHWT B pabodee coCTosHHE ObIcTpee, yeM coBpeMeHHBbIH PGM6 c
nporieccopom Corei7.

Onucanue, NPEACTABICHHOE BBIIIE, JaHO HE MPOCTO Tak. s TOro 4YtroObl MEepeHecTH
TEXHOJIOTHYECKYI0 mporpammy u3 Step 5 B TIA-Portal, morpebyercs mocpennuk B Buae Step 7, a
cenaTh IepeBo] MOXHO B SimaticManager. IIpu nepeBosie TEXHOIOTHUECKON TPOrpaMMsbl U3 Step 5
B TIA-Portal cTonkHyThCSI MPUAETCS CO CICTYIOITUMHA MOMEHTAMHU.

bnoku mporpammsl. HenosHoe cootBeTcTBHe 6110K0B Step 5 Giokam Step 7 (Tabnuiia).

AnpecHbIe 001aCTH OCTAIOTCS MOYTH 0e3 m3MeHeHnd. MepkepHast 00acTh maMsTH BMecTo F u
S Teneps 0003HaUYaeTCs Kak M.

Tabmuna 1 — CpaBHenue 610k0B Step 5/Step 7

bJaok Step 5 Baok Step 7
Opranuzanuonssiit 610k (OB) Opranuzanuonssiii 610k (OB)
HNHTerpupoBaHHbie cCrieUaIbHbIE Cuctemnsie pynkuu (SFC) Cuctemusbie
OpraHu3aloHHbIe OJOKU ¢ynkunonangbHble 010ku (SFBs)

OynknuonanbHbie 010ku (FB, FX) ®ynkiuu (FC)

[Tporpammusie 6:10ku (PB) OynkuonanbHbIe 6110KU (FB)

IIaroserii 0110k (SB) -

baoku mansaex (DB, DX) bnoxu manawix (DB)

Bnoxu ganueix DX0, DB1 cocnenuanbabiMu | CucteMHble 0710kH HaHHBIX(SDB)(Ha3HaueHne
bYHKIUSIMHI napameTpoBCPU)

B STEP 7 et 6;10kOB KOMMEHTapHEB.

bnoku kommentapueB DK, DKX, FK, FKX, KomMmeHTapuu comepikaTcsi B COOTBETCTBYIOIIEM

PK 0JIOKE B aBTOHOMHOI1 0a3e TaHHBIX.

Tunber nanaeix. B anementapupix tumax FloatingPoint o6o3nauaercs kak REAL, Integer
cokpaiaercs 10 INT, Doubleinteger-DINT.

AOcomoTHas anpecarnus. AOcomroTHas anpecarus B S5 u S7 UWACHTHYHA C  OJHHUM
UCKIIoueHueM: B S7 aapecarusi JaHHBIX B OJIOKAaX JAHHBIX MPOUCXOIUT B OaiiTax, TakuM oOpazom
azpec cioBa B S5 mpeoOpa3yeTcsi B 0aNTOBBIN aapec IMyTeM YMHOKCHHS Ha 2.

Kocsennas agpecanus. KocBennas aapecanus depe3 naMsarbh B S7 COOTBETCTBYET KOCBEHHOM
aapecanuu B S5. Ilpu BBIMOTHEHWM KOCBEHHOHM ajpecaliiu uyepe3 MNamsiTh, yKa3zaHHas 00JacTh
MaMsTH 33/JaeT 3HAYCHHE aJipeca, KOTOphIid oOpabaThiBaeTCs B pe3ylbTHPYIOIICH KoMaHae. Anpec
COCTOMT U3 CJICIYIOIINX YaCTE:

— uaeHTudukarop anpeca, Takoi kak “IB” mans “Bxomnoro Gaiita’”;

— cnoBo, coneprkariee Homep Taiimepa (T), cuerunka (C), 6ioka ganaeix (DB), dyakuun (FC)
win ¢pyHKIHoHaIbHoro 61oka (FB);

— IBOWHOE CJIOBO, KOTOPOE OTPEEISIET TOYHBIN aJipec B Mpeenax o0JacTH MaMsITH, 3aJaHHON
UACHTU(DUKATOPOM aJipeca.

HNuctpykniun STL. Odvens Oombinme mepeMeHbl KOCHYIHUCH orepaTopoB sizbika STL. Ilpu
KOHBEpPTAIlMM TIPOEKTa HE CleayeT 3a0biBaTh, UYTO Ha KOHTpOJUIEpax S cepud BCEero JBa
aKKymyJsiTopa, B To BpeMsa kak B S7-1500 umx uertsipe. [Ipu xemaHuM MOXXHO ONTHMHU3HPOBATH
porpammy, 3a7I€iiCTBOBaB BCE YEThIPE AKKYMYJISITOPA.
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[Tocne xoHBepTanuy MpoekTa B S7 IOCTaTOYHO MpocTo mpeodpaszoBaTh npoekT B TIA-Portal,
IIPOUCXOJUT 3TO ABTOMATHUYECKHU.

IBA-analyzer. Mcnons3oBanue gorndeckoro koutposuiepa S7-1500 mo3BoisieT UCIoib30BaTh
IpOrpaMMHOE OOecCreueHusl Ul OTCIEKUBAHMUS BCEX AMCKPETHBIX M aHAJIOTOBBIX CUTHAJIOB M
obmacteit mamatu. s TNpUMEHEHUS MPOTpaMMbl BBIJIENAETCS OTIENbHBIA  cepBep, KyAa
ycranaBnuBaetcs IBA-analyzer. ITJIK u cepBep M0KHBI OBITH B OJTHOM ceTH, NJIs1 Oosiee HAZEKHOTO
COECUHEHMUS JIy4yllle WCIO0JIb30BAaTh JOINOJHUTENbHBI KOMMYHUKALMOHHBIA Moayab. [lanee
coznaercs 0a3a, KyAa J00aBIIsAIOTCS AUCKPETHBIE U aHAJIOTOBBIE CUTHAJIBI, HEOOXOJUMBIE JUIsl 3alUCH.
JlanHble OTOOpaxkaloTcsi B BHUJAE I'paUKOB Pa3sHOIO IBETa, MX MOXHO YAAIATh JIMOO JOOABIATH.
JlaHHas mporpamma MO3BOJISIET BIIOCJIEACTBUU SKOHOMUThH BpPEMsl, 3aTpauMBaeMO€ Ha TUArHOCTUKY
HeucnpaBHoOcTel. bonee Toro, rpaguky MOXHO MCHOIB30BATH UL KOHTPOJIA paboOTHl OMEpaTopoB.
Crenyer OTMETHUTb, YTO JaHHbIE KOHTpOJIIepa IporpaMMa 0epe€T u3 TaOiIMIIbl BXOAOB-BBIXOJIOB, a HE
c Moaynel Hamnpsamyro. ClenoBaTeNbHO, €CJIM YCTAHOBJIEHBI IPOIPaMMHBIE NEPEMBIYKH, TO IO
rpadgukam OyaeT rmoka3zaHo OyATO Ha MOIYJIb IPHUIIET CUTHAT.

3akiarouenune. Ha Ttepputopunm Poccum ocraercss mo-npexHEMY MHOIO MNPEANpUsTUH,
aBTOMAaTU3UPOBAHHBIX CUCTEMOH YIpaBIEHHs TEXHOJOTMUYECKUM IPOLECCOM, KOTOpask MOPAIbHO U
¢usnuecku ycrapena. [Ipu BbiOope HOBOW ACY TII Tpebyercs KOMIUIEKCHBIN IMOAXO0J|, UMEHHO
Torga HoBas cuctemMa npuHec€T mmioasl. Monaepuuzauuss ACY TII mo3Bonsier HCMONb30BaTh
COBPEMEHHOE MPOrpaMMHOE obecreueHre, KOTOpoe MOMOraeT TUarHOCTUPOBATh HEHCIIPABHOCTH U
KOHTPOJIMPOBATh JEMCTBUS TEXHOJIOIMUYECKOIO IIEPCOHANIA.
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