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|. DJHeproodecnevyeHne U IEKTPOTEXHOJIOTHH

YK 621.31:631.544

IIIupobokoBa O.E., K.T.H, JOIIEHT,
OI'bOY BO bpsuckuit 'AY

OIEHKA KAYECTBA 2JIEKTPOOHEPI'MU
B CETHU TEIUIMYHBIX XO3AMCTB

AnHoTauusi. DPPeKTUBHOCTh PaObOTHl TEIUIMYHBIX XO3SHUCTB U MPEANPUITHI
arpoNpOMBIIIEHHOTO KOMILJIEKCa HAMpPSAMYIO CBSI3aHO C TOBBIIICHUEM IOKa3aTeIen
KayeCTBa AJICKTPUUECKON IHEPTUH.

KiroueBble €JI0Ba: 3JIEKTPOIHEPTUS, MOKA3ATENN KA4eCTBA BJIEKTPOIHEPTHH,
HWCTOYHUKHU CBETA.

Shirobokova O.E.
ISSUES OF ELECTRICITY QUALITY IN THE GREENHOUSE NETWORK

Abstract. Improving the efficiency of greenhouse farms and agribusiness en-
terprises is directly related to improving the quality of electrical energy.
Keywords: electricity, power quality indicators, light sources.

Beenenue. DG(HEKTUBHOCTh INEKTPUPUKALIMK COBPEMEHHOIO CEJIbCKOTO XO-
3s1iicTBa B OOJIBILIEH CTENEHW 3aBUCHT OT KAuecTBa AJIEKTPOCHAOXKEHUS MOTpeOuTe-
neit. Cucrtema 3J1eKTpOoCHA0XKEHUs MpHU3BaHa 00eCeYUTh MPOU3BOACTBEHHBIX MOTpE-
ouTesnel JIeKTPOIHEPTrued HOPMUPOBAHHOTO KAYECTBA ¢ COONIOAEHUEM TPeOOBaHUI
K HaJEKHOCTU 3JeKTpocHaOxeHud. D¢ddexkTtuBHOCTh padoThl npeanpuatuii AITK
HaIpsIMYIO CBSI3aHO C MOBBIIICHUEM ITOKa3aTelleld KauyeCcTBa 3JIEKTPUUYECKON SHEPIHH.
[loHsiTHE KayecTBa JIEKTPUYECKOM PHEPrUU 3HAYUTENIBHO OTJIMYAETCS OT KaueCTBO
Kako 0o mpoaykuuu. B aiekTposHepreTuke BCAKHM MPUEMHUK WIIM aIllapaThl,
UMEIOIINE MPUCOEANHEHNE K SJIEKTPUUECKUM CETSIM IMpeHa3HaueHbl AJisl padoThl Ha
ONPEIEICHHHBIX MapaMeTpax, TAKMX KaK HOMHHAJIBHOE HANPSKEHUE, HOMUHAIbHBIN
TOK, HOMUHAJIbHAS 4aCTOTa U JIp.

3HAUYNUTEIPHOE BpPEMSI OCHOBHBIMH PEXUMHBIMHU IapaMETPaMH, OIPEIEIISIO-
IIMMHU Ka4EeCTBO 3JIEKTPUUYECKON 3HEPrUH, CUUTAIUCh 3HAYEHUE YACTOThI B AJIEKTPU-
YECKOM CHCTeME U YPOBHM HaNpsDKEHHS B y3iax ceTd. Ho ¢ ydeToMm nmpucoequHeHus
B TEXHOJOTMYECKHE MPOU3BOJCTBEHHbIE Mpouecchl npeanpustuii AIIK snexkrpomno-
TpeOuTenel ¢ HeJTMHEHHBIMU Harpy3kaMu, BCE Yallle CTaeT BONMPOC Yy4ETA BEPOSTHBIX
HapylUIEHUH CUMMETPUH, CUHYCOMIAIBHOCTH (DOPMBI KPUBOW HANpPSIKEHUS B TPEX-
da3HbIX ceTsx. [5].

CrnenoBaTesibHO, KQUe€CTBO 3JIEKTPUUYECKON IHEPTUU ONPENEIIeTCS COBOKYITHO-
CTBIO €€ XapaKTEPUCTHK, MPU KOTOPBIX JIEKTPOIMPUEMHUKH MOTYT HOPMaJIbHO pado-
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TaTh W OCYIIECTBIIAThH 3aJI0KEHHBIE B HUX (QyHKIMU. [0 3TO# mpuumHEe M3MEpeHUS
napaMeTpoB CETH UMEIOT BAKHOE 3HAYEHHE B OLEHKE KauecTBa 3JIEKTPOIHEpruu. B
CTaTh€ PAaCCMOTPEHBI OCHOBHBIC MMOKA3aTENIM KayecTBa AJIEKTPUUYECKOW SHEPrUU Ha
npennpsatuax AIIK, koTopeie 0Ka3bIBalOT HETATUBHOE BIMSIHUE Ha PabOTy 3JIEKTPO-
NPUEMHHKOB U MPEAIPUATUNA B ILIETIOM.

3HauuTeNbHAs YacTh DJJEKTPOIHEPrUH, MOTpediisieMasl TEITUYHBIMU XO3SH-
CTBAMH, PACXOIyETCs Ha JOCBEYMBAHHE PACTECHUU Ta30pa3psAAHbIMU HUCTOYHHKAMHU
cBeta — pryTHeIMH JIPJI nim HaTtpueBbiMu tamnamu JIHaT.

CaolicTBa naMIbl KaK 3JIEMEHTA AJIEKTPUUECKON 1[EMH, TOBOJIBHO MOJIHO MO-
ryT OBITH M300paXeHbl €€ BOJbT-aMrepHOU xapaktepuctukoi (BAX), T.e. 3aBu-
CUMOCTBIO MaJICHUsI HANIPSHKEHUSI HAa HEW OT BEJIMUMHBI IPOTEKAIOIIEeTro Toka. B ka-
YeCcTBE MPUMEPA MOXKHO PAacCMOTPETHh BOJIBT -aMIIEPHYIO XapaKTEPUCTUKY Traz3o-
Pa3psAIHON JaMIIbI.

BAX nyroBoro pa3psiia razopa3psiHoii JJaMIibl n300pakeHa Ha puc. 1 (kpuBas
1). Taxxe Ha rpaduke nokazana BAX nocrosinHoro conportusienus (kpuas 2). s
MIOCTOSIHHOTO COIPOTHUBJICHUSI OTHOIIEHUE OJMHAKOBO B JIFOOOM TOYKE XapaKTepH-
ctukd. OHO OmpeAensieT Npu MalbIX NIPUPALICHUSAX HA BEIMYUHY U 3HAK JUHAMUYEC-
CKOT'O CONPOTHUBIICHUS U JIMHEHHOCTh XapaKTEPUCTHUKHU.

JInst XapaKTEpUCTUKHU TyTOBOTO pa3psifia 3TO OTHOLIEHUE, BO-TIEPBbIX, YNCIICH-
HO HETMOCTOSIHHO JIJIS1 pa3HbIX TOYEK, U BO-BTOPBIX, OTPULIATEIBHO O 3HaKy. [lepBas
OCOOCHHOCTh OMpPEACISIET HEJIMHEHHOCTh XapaKTEPUCTUKH, a BTOpas -Tak Ha3bIBae-
MBI «MaJaroMMN» XapakTep KpuBoil. ClienoBaTeIbHO, MOXKHO CAEIAaTh BBIBO/I, UTO,
JyTOBOM pa3psii UMEET HETUHEHHYIO MaJalollyl0 BOJbT-aMIEPHYIO XapaKTEPUCTHKY.

Ecnau mpousBecTH pacuer CTaTHYECKOIo COMPOTUBICHUSI YT B HECKOJIBKUX
toukax kpuBoit (R=U/I), To MOKHO 3aMETHUTb, YTO C YBEIIMYECHUEM TOKA COITPOTHUBJIC-
HUE TyTH YMEHBIIAETCS.

Pucynok 1 - BonpT-amnepHble XapakTepUCTUKHU AyroBoro paspsana (1),
MOCTOSTHHOT'O COMPOTHUBIICHHUSI (2) U TamIibl HakaJMBaHus (3)

Takum 00pazoM, Npu BKIOUYEHUH AYTOBOTO pa3psa B CETh C MOCTOSHHBIM IO
BEJIMUYMHE HANpSKEHUEM pasps] OyJeT HEYCTOMYHMB M CONPOBOXKIAETCS OECKOHEY-
HBIM yBEJIMYEHUEM TOKa.

Otcroma crienyer, YTO HYKHO MPUHUMATh Mepbl K CTAOMIM3aLUU pa3psla.
ObecnieunTh CTAOMIN3ALMIO Pa3psaa BOZMOXKHO IyTEM HCTIONIb30BAaHHEM HMCTOYHHUKA



HalpsDKEHUs C NaJarolledl BHEIIHEM XapaKTEepUCTUKOW (Takas XapaKTepUCTHUKA,
HamnpuMep, CIEUUaIbHO CO3AAETCS Yy CBApOYHOIO IeHepaTopa Uil CTa0WiIn3aluu
CBAapOYHOM JIyTH), APYTUM pEUIEHHEM IPOOJIEMbl BBICTYNAET BKIIFOUEHUE JOITOJIHU-
TEJIBHOIO 0aJIaCTHOTO CONPOTHUBIIEHMSI, BKIFOUEHHOTO MOCIEA0BATEIBHO C Ta30pas-
PAIHBIM IPOMEKYTKOM.

Huxe npuBeeHbl S9KCIIEPUMEHTAIIBHBIE KPUBBIE HANPSDKEHUS U TOKA ra3opas-
PSAAHBIX JIJAMIIC BKIOUEHHBIM JIONOJHUTEIBHO UHIYKTUBHBIM OaJlJIacTOM AJIs CTaOu-
JU3alKy pa3psaa.

Uc(t) Es Uc(t) 3MPA

3 PV
Inft) \ S
2
/ \ ’ / \—\
1
¢ aft) 1
: ; / \
1 2 3 4 5 6 7 8 9@ 10 11 12 13 14 15 16 1’8 o

T /| \/ \_—

4 3

PucyHok 2 - DkcniepuMeHTaNbHbIE KPUBBIC HAPSHKEHUS CETH U.(t) ¥ Toka (®)
razopazpsaHbIX Jamil: a) - Jamna JPJI-400, unnykTuBHBIN Oaiact, 0) — 1aMma
JHaT-70, anekTpoHHBIH Oayuact

[Ipu cunyconaaibHON (HopMe HaNPSKEHUS Uc(t), IIOCTYIIAIOIIETO Ha ra3opas-
pAOHYIO JamMny ¢ UHAYKTUBHBIM ApocceneM (ITPA) u anexrponnsiM Oamnactom (I11-
PA), KpuBas TOKa depe3 JaMITy ' ®)
€T BUJI, TOKa3aHHBIN Ha puc. 2.

JIns HaXxo1eHusl TapMOHUK PAa3JI0KEHUM KPUBBIX TOKA B psag Pypwe, npume-

HSUTH rpadoaHauTHIecKuil MeTo [4] ¢ pacueToM ux B makerax Excel u MathCAD.

OTJIMYAETCSI OT CUHYCOUIAIbHON (POPMBI U Me-

Iapamerps! ammmury o, Ba | Co paccunteiBamics mo popmymam:

Akm =\/|32km +C2%km . (1)

2 P=N 27
C =— X cos kp—
km = p:1Yp { p nj

: (2)

2 P=N ) 27
2" sy .
wKk = arctg% @)

rae ¥ - HadanpHas (aza rapMOHHUK Y1, Y2, Y3, ...Yp; p- TOPSIKOBBIA HOMEP Op-
JIMHATBI Pa3JI0KEeHUsT KpUBOW ToKa; K = 1,3,5,...17 - NOPSAKOBBIA HOMEpP TapMOHHKH;
N = 18 — uncno pa3OueHuit mepruo1a HECUHYCOUAATBHOM (PYHKIIMH TOKA.
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KoaddurnuenT HecnHyconaalbHOCTH TOKA PacCUYUTHIBAIM 110 popmyne [1]:

\/ 2 2 2
| +1 + 1 +..
Im = '3m ~ '5m .100%

K, I1m , (5)

rae lim, lam, ... - aMIUIUTYABI TAPMOHUK NPU CUMMETPUU KPUBOM TOKA JIAMITBI
OTHOCHUTEJILHO OCH a0cIucc.

B TpexdasHpIx ceTsax ¢ razopaspsaHbIMU JIaMIIaMU ITOMHUMO HEJIMHEHHBIX HC-
KOKCHUH MOSBIIIETCS TakyKe HECUMMETPHUsI, TaK Kak rapMoHuku N = 1, 7, 13,... oOpa-
3YIOT CUMMETPUYHBIE COCTaBJISIONIME MPSIMOM IMociaeaoBaTreapHocTd, N = 5, 11,
17,...- obpatHol mociegoBaTeabHOCTH, a N = 3, 9, 15,...- Hy/leBOH mocien0BaTEb-
HocTH [3, 4]. {75 OIleHKH KauyecTBa AICKTPUYECKOM SHEPTUM B CETH OINpPEeIIsIIN KO-
3 PUIUEHT HECUHYCOUAATHBHOCTH U KOA(DPUIIMEHT 00paTHOM MOCIeI0BATEIBHOCTH

PacueTHbie K03 (OUIMEHTH HECHHYCOMIATLHOCTH TOKA COCTaBHIM B CETH C
MHAYKTUBHBIM OamtactoM K.ups = 15,7% u ¢ anexkrpoHHbIM OamnactoMm Kieomps =
18,7%, uto 3HAaUNTEILHO OOJbIIe JomycTHMOTO 3HaYeHUS 110 ['OCT K\ 00n = 2%.

KoaddunrenTsr 06paTHOM MOCIIEI0BATEIIBHOCTH, PACCUUTAHHbBIC 110 (hOopMyIie

© 12m 41000
ne2 = lim (6)

2 2
1om =15m +111m .
rIe - aMIUTATYJ]a TOKa OOpaTHOM IOCJIEI0BATEILHOCTH, COCTA-
BUJIM JIJIS1 JIAMIIbI ¢ MHAYKTUBHBIM OamutactoM Ko pa = 2,9% W 7151 JTaMIIBI € DJICK-

TPOHHBIM OammacToM Ko smpsa = 4,9%, 9TO Takke IMPEBBIIIACT JOMyCTUMOE 3HAYe-
auto o ['OCT K2 90n = 2%.

BriBongr:

- HECUMMETpPHS TOKOB, & 3HAYNUT U HANPSOHKEHUs, CYLIECTBEHHO IPEBBIIAIOT
nomyckaemble 3HaueHust o ['OCTy u B 3TOM ciyyae HEOOXOAMMBI MEPONPHUATHS,
HaIlpaBJICHHbIE HA CHUKEHNE HECUMMETPUU B CETHU MPEANIPUSITHS.

- IloBeiienue 3¢pdexruBHocTr AIIK HampsiMyro CBSI3aHO C MOBBILIEHUEM Ka-
YECTBEHHBIX NOKA3aTEIEH DJIEKTPUUYECKON DHEPTHM. 3aJauu OINpENEIEHUs KadyecTBa
AJIEKTPOIHEPT UM JOJDKHBI PEIIAaThCs KaK Ha dTale IPOCKTUPOBAHHUS, TaK U B IIPOLIEC-
C€ DKCIUTyaTallu CEJIbCKOXO3SIMCTBEHHBIX MTPEINPUSITUN.
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®OI'bOY BO bpsuckuit 'AY

O MEXAHU3ME JIEMCTBUS SMIT HA OPTAHU3M YEJIOBEKA

AHHOTanus. B cratbe paccMOTpEHBI BONPOCH BIMSHUS AIEKTPOMArHUTHBIX
IIOJIEW HA OPTraHU3M YeJIOBeKa. PaccMOTpeHbl OTIANIEHHBIE BO3MOXKHBIE MOCIIEICTBUS
JIJISL 3I0POBBS YEIOBEKA MPH JIUTEIHLHOM Bo3aeucTBun OMII.

KiroueBble ¢j10Ba: 2JIEKTPOMArHUTHOE U3ITYYCHUE, OPTaHMU3M YeoBeKa, Ouo-
OpraHH3M.
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Shirobokova O.E., Afanasenkov S.A., Voronin I.V.
ABOUT THE MECHANISM OF ACTION OF EMF ON THE HUMAN BODY

Annotation. The article discusses the influence of electromagnetic fields on the
human body. The long-term possible consequences for human health with prolonged
exposure to EMF are considered.

Keywords: electromagnetic radiation, human body, bioorganism.

B nponoikeHre UCTOpUM pa3BUTHSI YEJIOBEUECTBA HA 3€MJl€ MPOUCXOAMIIH
CJIOKHBI€ TIPOIECCHl aJanTaluyd OMOJIOTUYECKUX OPraHU3MOB K €CTECTBEHHOMY
anexkTpoMarHutHoMy uznydeHuto (OMII) 3emnu u Kocmoca.

HecMoTpst Ha 3HauMTeNbHbIE KoJieOaHUS YpOBHEW ectecTBeHHOro OMII,
CBA3aHHOTO C MArHUTHBIMH OYypsSIMH T€ONAaTOrC€HHbIMU 30HAMU U JIPYTUMU
SBJICHUSMH, YEJIOBEUYECTBO B IIEJIOM CYMEJO aJanTUPOBaThCs K Bo3aeucTBruio OMII
€CTECTBEHHOT'O MPOUCXOXKICHUA [3].

OngHako OTKpBIBATBCS IIUPOKas M TPEBOXKHAS KapTUHA B OTHOLICHUH
AIEKTPOMArHUTHBIX MOJIEW U UX BO3JCHCTBUS HA KUBbIC OPTAHU3MbI U PACTEHUS.

HaBezneHHbIE B TEJIO YETOBEKA 3JIEKTPUUECKUE TOKHM 32 CYET MATHUTHBIX MOJEHN
npoMbliuieHHOH  4yacTtoTel  (MIIIIY) BbI3BIBAIOT  pa3fiuyHblie OHOJOTUYECKUE
3D PEeKThI: CTUMYIISIMIO POCTa KOCTH, PETeHEpalMi0 HEPBHOW TKaHU, W3MEHEHHE
OMOJIOTUYECKUX MTPOIIECCOB B KIIETKE.

[Io creneHn HaWOONBIIETO PHUCKA BO3MOXHBI A(PPEKThl, BHI3bIBAEMBIC
MarHUTHBIMM TOJIIMH TPOMBIIIJIEHHONW YacTOThl B 3aBUCUMOCTH OT BEJIUYUHBI
WHYIIMPOBAHHOI'O TOKA, HA KOTOPYIO BIUSIOT U3MEHEHHUS TEX WIM UHBIX MapaMeTPOB
MAarHUTHBIX MTOJIEH MPOMBIIIJICHHON YaCTOTHI.

BepositHoctHble  Ouoniormueckue  3¢dekTs, Bbi3biBaeMble  MIIIMY B
3aBUCHUMOCTH OT BEJIMYUHBI TUIOTHOCTH MAarHUTHOIO IMOTOKA W COOTBETCTBYIOIIMX
BEJIMYMH WHAYIIMPOBAHHOTO TOKa MPHUBEICHBI B Tabuie [1].

Tabnuna 1 - BeposatHocTHbie Ononorudeckue 3¢ hexTsi, BorzbiBaembie MITITY

Bennuunna Bo3aecTByOnIEH Bennunna
TUIOTHOCTH MarHUTHOTO WHTyIIUPOBaHHON [Mpornosupyemsie 3¢ dexTs
moToka, M 11 IUIOTHOCTH TOKa, MA/M?
1 2 3
0,5-5 1-10 MarnuTHbIe OHoJorHIecKue () (HEKTHI
5.50 10-100 DddexTs co CTOPOHBI OPTaHoB
3pEHUS U HEPBHOHN CHCTEMBI
5-500 100-1000 OmacHOCTB /ISt 3710pOBBA,
CTUMYJISIIIUS BO30YKIaeMOM TKaHU
OcTpoe HapyIIeHHE COCTOSHHE 310POBbS
>500 >100 DKCTpacuCTONOTHS U GUOPHILIAIINS
KEJTY/I0UKOB Cep/Iiia
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OTH JaHHbIE TIOJYYEHbl HA JIOASAX IS MPOMBIIUIEHHOM 4YacTOThl MpH
YeThIpeXyacoBOM BozzeciicTBur. HaBenmennole Toku ©Oosnee 100 MA/M? npu
HaIPsHKEHHOCTH MarHuTHOTO 1ojs Oosiee 50 MTa 11 MpPOMBINIJIEHHOW YaCTOTHI
IIPEBBHIIAIOT MMOPOTU CTUMYJISIIMM M MOTYT HEOJIAarONMPHUSTHO BIUSATH HA COCTOSIHUE
3710pOBbS UEJIOBEKA.

MarauTHbI€ TIOJIS1 U3MEHSIOT MOJISIPHOCTh U CHYKAIOT aMIUIUTY/ly BBI3BAHHBIX
3pUTEIBHBIX MOTEHIUaNOB. llocne mnpekpaiieHus AeWcTBUsS TpuMepHO uepe3 40
MHHYT 3HAYEHHUS MMOTECHIIMAJIOB BO3BPAIIAIOTCA K UCXOAHBIM. OJIHAKO /I U3MEHECHUS
3PHUTEIBPHO BBI3BAHHBIX ITOTEHIIMAJIOB HAIPSHKCHHOCTH IO MpUOIU3UTeIbHO B 10
pa3 BBIIE, YeM I TPOSBICHHUS MarHUT ¢ocdeHa, KOTOPHIM MPOSBISETCS Kak
MUTAIOIIMM CBET B IjIa3ax.

ITocTOssHHBIE MAarHUTHBIE TOJIS Y JIFOJICH B MOMEHT BO3/ICCTBUS HE BHI3BIBAIOT
W3MEHEHUM, TpaBaa, MpU BO3ACHUCTBUU NOCTOSHHBIX MII no 2 Tn B TedeHuun
HECKOJIbKMX MUHYT MOET MPOUCXOAUTh U3MEHEHUE BKYCOBBIX OIIYIICHUN.

PesynbraTsl AMUIEMHUOJIOTHUYCCKUX u KJIIMHUKO-(PU3HOJIOTUUECKUX
UCCJICIOBAHUM 110 JAHHBIM OTEUECTBEHHBIX U 3apyOC)KHBIX YUCHBIX B 000OIIECHHOM
BUJIC TIpeACTaBlieHbl B Tabnuie 2. /laHHple TaOMHIBI 2 MOJyYeHbl HA KOHTUHICHTE
monet npu Boszaeiicteun MIIIIY He Tonbko 3a cuér JIDII, HO W oT apyrux
HUCTOYHUKOB, TeHepupyromux dactory 50/60 I'm. B 3TOT KOHTHHTEHT BXOJST
Pa0OTHUKH PAAMOAICKTPOHHOW MPOMBIIIJICHHOCTH, CBApIIUKH, 3JIEKTPOMOHTEDHI,
JUHEWHbIE MOHTEPHI TenedOHHOM ceTH, T.e. Te, ubid paboTa CBsS3aHA C
3JIEKTPUYECTBOM [2].

Tabnuua 2 — YcnoBus u pe3ynpTathl Bo3aeicTus DMII

YcioBus Bo3nencTBUS Pe3ynbTaThl BO31€HCTBUS

10-13 mMxTn VYBenuueHue JaTeHTHOTO Mepruoa CCHCOMOTOPHOM pe-
aKIuu

40 mxTn Bocnpusrtue nomis He Habt01a710CHh

1,06 MxTn Bocnpusitue nons He HabII012710CH

0,3 MxTn ['emaTonmornueckne N3MEHEHHS OTCYTCTBOBAIIH, PEaK-
115 YeJIOBEKa He M3MEHSIACh

5 MkTn He ormeueno nsmenenunit OKI', 33T, ypoBHs ropmo-

HOB, q)OpMy.]'ILI U XUMHUYCCKOI'0 COCTaBa KpOBU

Jluia, o poay paboThI CBS3aHHBIE C
AJIEKTPUIECTBOM

IloBpImIEHHAs YacTOTa pa3sBUTHA JIEKO30B

JIuna, 3aHATHIE B 00JIaCTH MIPOU3BO/-
CTBA 3JIEKTPOIHEPTUU

YBenuueHue pucka pa3BUTHs JEMKO3a U 3JI0KaYECTBEH-
HBIX OITyXO0JIEN MO3ra

Jletu, mpoKMBAIOIIHE OKOJIO BBICOKO-
BOJBTHBIX JIDII

VBenuueHue yucia CJIydacB JIENIKO30B

Bspocibie, npoxxkuBaroime 0KoJio BbI-
COKOBOJILTHRIX JIDI1

VYBenudenue 3a00J1eBacMOCTH paKkoMm

CuuTaercs, 4YTO peakius OpraHu3Ma, OOYyCIIOBIEHHAas XPOHHYECKUM
Bo3nerctBueM MII, ompenensercss U3MEHEHUSIMUA CO CTOPOHBI HEPBHOW, CEPACYHO-
COCYIUCTOM, NBIXaTEeIbHON CHCTEMBI W CHUCTEMBbI KpoBooOpamieHus. LlentpanpHOE
MECTO OTBOAUTCS] U3MEHEHUSM COCYAUCTBIM U CEPACYHO-COCYAUCTBIM.
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OTMeuarTCs U3MEHEHHUSI CO CTOPOHBI COCYJIMCTOM W KaNWJUIAPHOM CHUCTEM,
OKPAaCKH KOTOPBIX MOKET MOSIBUTHCSI OTEYHOCTh U YIUIOTHEHUE KOXKU. Ha magoHHOM
MOBEPXHOCTH KUCTEMN KOXkKA CTAHOBUTCS UCTOIICHHOM, B APYTUX CIIy4asiX pa3BUBACTCS
TUIIEPKEPATO3.

B Hacrosmee BpeMms CHEUUAIMCTBI CYUTAIOT MPEAEIbHO-AOMYCTUMYIO
BEJIMYMHY MarHUTHOM uHAyKuuu paBHou 0,2-0,3 MxSTi, mpu 3TOM cyuTaeTcs, 4yTo
pa3BUTHE 3a00JIEBaHUI OYEHb BEPOSTHO TMPU NPOJOJDKUTEIHLHOM OOIyYeHUH
YeioBeKa 00Jiee BHICOKMX YPOBHEH (HECKOJIBKO YacOB B JI€Hb, OCOOCHHO B HOYHOE
BpeMsi CyTOK, B T€UEHHUE nepuoja 0omee roaa).

MarautHble 0OJIA B YJIBTPAHU3KOM JMAMA30HE HWMEIOT CYLIECTBEHHBIC
OWOJIOTUYECKHE 3HAYCHUS, I[MOTOMY YTO COOTBETCTBYIOT OCHOBHBIM (PH3UKO-
JIOTUYECKUM PUTMaM — CepJI€YHBIM, MO3TOBBIM, YaCTOTE JbIXaHUS. DJIEKTPOTPAHCIIOPT
Y Pa3JIMYHbIC WHIYCTPUAIbHBIE CUJIOBBIE YCTAHOBKM — WCTOYHUKHU TIOJIEM TOTO-XKE
YJIBTPAHU3KOTO JTMANa30Ha. JTU U3JIYYCHUS B JIECSATKU Pa3 BBILIE, YEM T€, YTO JAIOT
JIDIL, HO M0 cMX MOp HUKTO HE HM3y4yal WX BIMSHUS Ha 4enoBeka. He Tonbko
MAalIMHUCTBI, HO M TNACCAXUPbl IOCTOSHHO IOABEPrarOTCs AJIEKTPOMATHUTHBIM
neperpyskam, HanboJiee OHU CHIIbHBI B AJICKTPUUYKAX U MOE371aX METPO.

[Ipn n3yyenun paeiictBust OMII B KpoBH ONpEAENSIOT YUCIO SPUTPOLIUTOB,
JIEHKOIIUTOB, TPOMOOIIMTOB, Y03MHO(DHUIIOB, COJAEpKAHUE TeMOTJoOMHAa U JIp.
Omnpenenenue coaepkanus B kpoBu noHOB Na, K, Ca, Cl, obmiee conepxanue Oenka,
caxapa, X0JIECTepUHA MO3BOJISIIOT CYAUTh O HAPYIICHUSIX MUHEPAIBHOTO, OE€ITKOBOTO,
YTJIEBOJHOTO U JKUPOBOT0 OOMEHA.

[Ipu BmmsHEM OMII BO3MOXHO HAapyIIEHWE AKTUBHOCTH OTAEJIBHBIX
(epMEHTHBIX CHCTEM, YYacCTBYIOIIMX B paclieruieHuu yrieBonoB. Habmromarorcs
M3MEHEHHUS B COJIEP KaHUU XJIOPUIOB HATPUs, Kaius, Kalblius, ochopa U CHIKEHUN
ButamuHa C, TnamuHa (Butamuna B1).

Hekoropsie naHHble 0 Bo3aeicTBuM OMII Ha denoBeka MpeaCTaBICHBI B
Tabnmiie 3.

Ta6nuna 3 — Bmusaue OMII Ha opraHu3m yenoBeka

[ImoTHOCTH MOTOKA SHEPTUH

(HHB), MBT/CMZ HN3meHeHus B OpTraHu3Me

(5-8) *10? BosieBbie oynieHus mpu 00JIy4eHUH

100 IloBbImIcHNE KpPOBAHOI'O  JTaBJICHMUA, CTOMKas THUIIOTOHHUSI IIpH
XPOHHUYCCKOM BOS}I@I\/’ICTBI/II/I; KaTapakTa ABYXCTOPOHHSAA; CEPACHHO-
COCYIHUCTBIC U3BMCHCHMU.

10 N3menenue YCIOBHO-PEIIEKTOPHON NeSITeIbHOCTH;
MOp(hOJIOTHYECKHE U3MEHEHHUS B KOPE TOJIOBHOTO MO3Ta.

2-3 CHmXeHHe KpOBSHOTO [IaBJICHMS; Yy4alleHHE IIyJbca; KoyieOaHUs
o0BbeMa KpOBHU CepIIia.

0,5-1 CHmKeHre KpOBSHOTO JAaBJICHUS; yJallleHUE ITYJIbCa; pacCTPOMCTBO

HMMYHHOﬁ CHUCTCMbI; CHU’)KCHUC 3PCHUA.

3aBepias, KpaTKOe pacCMOTpeHHe Onoiorudeckoro aeicteus DMII otmernm,
yCIIEXW, JOCTUTHYTBIE K 3TOMy BpemeHH. IIpexnae Bcero, MNOJyYECHHBIE
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HEoIpoBepkKUMbIe JaHHble O BiussHUKM OUII Ha opraHu3M 4YenoBeKa W >KMBOTHBIX
(Tabnuma 3).

AHanu3 JaHHBIX TaOMUIBI 3 MOKAa3bIBAECT, YTO MccieaoBaics auana3zon [1113
paBHbIii 5-10 MBT/cM? 1 BbIlIE, KOTOPHIA HpeACTaBIseT onacHoe BausHua DMII Ha
YeJI0BEKA.

Ceiiuac moka He HM3BECTEH 0a30BbI MEXAaHHM3M, BBI3bIBAIOIIMNA HETaTHUBHBIM
s dext or IMII, HO ecTh HECKOJIBKO BO3MOXKHBIX BAPUAHTOB OTBETA:

- OMII renepupyeT TOKH, KOTOPbIE 3aT€M PACHPOCTPAHAIOTCS MO BCEMY TEITY
YEJI0BEKA.

- Toxun mmm OMII BeIpabaThIBalOTCS B OCHOBHBIX OpraHax, KOTOPBIE 3aTeM
BIIMSIFOT HA BECh OPTaHU3M.

- BO3MOXHO, CyHIECTBYIOT KPUTHYECKHE YACTOTHI JJISI OTAEJIBHBIX OpPraHOB
(MO3r WM JpPyruX KIETOYHBIX CTPYKTYp), KOTOpbIE BO3JCHCTBYIOT Ha BECh
OpraHu3M.

- CymiecTByeT BpPEMEHHOW OTpPE30K B TEUEHHUE CYTOK, KOrJa TOKA MOTYT
IPOU3BOIUTH PA3IUYHBIN dPPEKT.

- MarHutHoe moJie 3eMJIM MOXKET UrPaTh POJIb B COUYECTAHUU C ONPENCICHHOU
OPUEHTALIMEN U DKCIIO3ULMEN OPTAaHMU3Ma BO BHEIIHUX MOJISIX.

- Nmeercst uTo-TO (PyHIaMEHTAIBbHOE, YEro Mbl HE 3HA€M O YEJIOBEUYECKOM
OpraHu3Me C CyLIECTBYIOIIEH Moelbo. HykHa HOBast Moaens.

Cnucox JurepaTypbl

1. JleBur, bneik b. 3ammra OT 3NEKTPOMArHUTHBIX TMIOJEW: TOJIHBIN
cripaBouHuK; niep. ¢ anri. FO.Cycmosa. M.: ACT: ACtpens, 2007.

2. EcTecTBeHHBIE M TEXHOJOTHYECKHE HU3KOYACTOTHBIC MO KaK (HaKTOPBI
MOTEHIMANBHO onacHble 1ist 310poBbs / H.I'. IItuueina u ap. / Yenexu dusnyeckux
Hayk. 1998. Ne 7. C. 767-791.

3. JIubepman A.H., llenucor C.I'. MooOuiibHbIe TeaehOHBI U 3I0POBBE. 2-€ U3/I.
M.: U3n-Bo MockoBckoro yauBepcuteta 2014. 90 c.

4. CnooonckoBa A.A., Jlatemmenok H.M., Moxosa B.A. Hccnemosanue
napamMeTpoB dJeKTpoMarHuTHbIX u3nydeHuii CBUY-ycranoBku // KauecTtBo B
IIPOU3BOJICTBEHHBIX U COLUAIBHO-DPKOHOMHUYECKUX CHUCTEMaX: COOPHUK HAy4YHBIX
crarer 10-i1 MexayHapoaHOH Hay4yHO-TeXHHUYECKOW KoHpepeHumu, Kypck, 15
anpenst 2022 roxa / KOro-3anagubiii rocynapctBeHHbll yaHuBepeurtet. Kypcek: FOro-
3ananHbli TocynapcTBeHHbIN yHUBepeuteT, 2022. C. 354-357.

5. Koposun M. A., CazonoB E. B., I'pamxoB C. A. be3onacHOCTb
KUBHENIEATEIbHOCTH TP TEXHUYECKOM OOCIYyKMBAaHUU CEJIbCKOXO3SIMCTBEHHOM
TexHuku / TexHoJOruu, MallMHbl W O000pyJOBaHUE [JIi TPOCKTUPOBAHMS,
ctpoutenbcTtBa 00BeKTOB AlIIK: cOopHuk HayuyHbIX cTaTeil MexayHapoaHou
HAyYHO-TEXHUYECKOW KOH(MEPEHIIMU MOJOJBIX YUYEHBIX, aCIIUPAHTOB, MAaruCTPOB H
OakanaBpoB, Kypck, 15 mapra 2023 roma. — Kypck: Kypckas rocymapctBeHHas
ceJIbcKoXo3giicTBeHHas akagemus umenn .M. MBanosa, 2023. — C. 340-344.

6. IlorompimeB B.A. ®wusuka A9  CTYJAEHTOB  arpOMHKEHEPHBIX

crienuaibHOCTeH. YueOHoe mocodue ¢ rpudomM MuHHCTEPCTBA CETBCKOTO XO035HCTBA
P® / bpsanck, 2001.

14


https://elibrary.ru/item.asp?id=25273792
https://elibrary.ru/item.asp?id=25273792

7. Mapkapsun JI.M., besuk B.A., Anexcansn 1.D. [loBblieHre HaneKHOCTH
3alUT OT MOPAKEHUS IEKTPUIECKUM TokoM //KOHCTpyupoBaHue, UCIOIb30BAaHHE H
HaJIC)KHOCTh MAIIIMH CelTbCcKoX03siicTBeHHoro HazHaveHus. 2010. Ne 1 (9). C. 67-71.

V]IK 621.31

IIupodokoBa O.E., K.T.H., TOLICHT,
IIsipbimeBa O.A., MarucTpasr,
Kpay3e B.B., marucrtpasr,
CunsikoB A.E., maructpasr,
®I'bOY BO bpsuckuii ['AY

COCTOSHUE YUYETA IIOTPEBJIEHUA
TOIVIMBHO — QHEPITETHYECKHUX O00 «CMOJIEHCKTEIIJIOKOP»

AHHOTanus. B ctaTthbe paccMOTpeHbI BONPOCHI COCTOSAHUSA YUETa MOTPEOICHUS
TOILTUBHO-PHEPIreTUUYECKUX PECYpCOB Ha JAepeBo0OpaldaThIBAIOIIEM MPEANPUITUN
OO0 «CMONEHCKTEIUIOKOp». PaccMOTpeHbl OCHOBHBIE pecypchl MOTpeOIsieMble
OPEANPUATUEM U ITYTU UX SKOHOMHH.

KuroueBble cjI0Ba: TOILTMBHO-DHEPTETUUYECKUE PECYPCHI, TEIJIOBAask YHEPIHUs,
ANIEKTPUYECKasi SHEPTHUs, BOAHBIE PECYPCHI, TOIIUBO.

Shirobokova O.E., Pyrysheva O.A., Krauze V.V., Sinyakov A.E.

STATE OF FUEL CONSUMPTION ACCOUNTING —
ENERGY LLC "SMOLENSKTEPLOCOR™

Annotation. The article discusses the state of accounting for the consumption
of fuel and energy resources at the woodworking enterprise Smolenskteplokor LLC.
The main resources consumed by the enterprise are considered and ways to save
them.

Keywords: fuel and energy resources, thermal energy, electrical energy, water
resources, fuel.

[TepBoouepenHoOi 3a1aueit TOO0OTO MPEANPUITHS SABISETCS 3a7a4a SKOHOMUHU
SHEPreTUYECKUX pecypcoB. PelieHue mpoOiaeMbl palMOHAIBHOIO HCIOIb30BaAHUSA
TOP Ha OO0 «CMONEHCKTEMIOKOP» JOJKHO HAYMHATHCS C YIOPAIOYEHUS UX YUETA.
Jliist yaeta HeoOXOAMMO UMEThH TIOCTOBEPHYIO MHPOPMAIIMIO O MOTPeOJIEHUN dHEpre-
TUYECKHX PECYPCOB. B yClOBUSAX OTCYTCTBHSI 1OCTOBEPHON HH(OPMALIUU O (paKTHUE-
CKHX pacxofax NOTpeOsieMOl SHEPTruu CTAHOBUTCS HEBO3MOXKHBIM OOBEKTHBHOE
HOPMHUPOBAHKE SHEPrONOTPEOICHHUS, ONICPATUBHBIN U TEKYIIUH KOHTPOIb [1].

HepeBooOpadarteiBatromuii 3aBo ;1 OO0 «CMOJIEHCKTEIITIOKOP» BBICTYIAET TO-
TpeOUTENEM CIIEIYIOIINX BUAOB SHEPTETHUECKUX PECYPCOB:

1. TernoBas 3Heprus;
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2. IEKTpUYECKasi IHEPTHS;

3. BOJIHBIE PECYPCHI;

4. TOIINBO;

Ha OOO «CMOIeHCKTEIIOKOp» YUET pacxo/a SHEPreTHUEeCKUX PecypcoB Jie-
JIUTCSl HA 2-Ba OCHOBHBIC BU/Ia: KOMMEPUYECKHUN 1 TEXHUYECKUU.

Kpatkue cBeieHHs] 0 KOMMEPYECKOM yUeTe JIEKTPOIHEPTUH:

KoMMepueckuM yueToM PUKCUPYIOTCSI DHEPropecypchl, MOCTYMAIONINE Ha Me-
OcnpHYI0 (haOpUKy CO CTOPOHBI, MUIM OTIyCKaeMble APYTUM OpraHm3anusM. Bax-
HEHIIeH 3a1aueii KOMMEPUYECKOTO yUuéTa SBIISICTCS IMOTyICHUE HHPOPMAITUHU C IEIIBIO
(HMHAHCOBBIX PacYETOB 3a PHEPTHUIO, MMOCTYMHBIIYIO U3BHE WM OTHYIIEHHYIO HAa CTO-
POHY, a TaK»Ke JIJIsl OCYIIECTBICHUS KOHTPOJIS Ha/l BHITIOJIHEHUEM JOBEIEHHBIX JIMMU-
TOB 3HepronoTpedneHus. OpraHuzaiys KOMMEPUYECKOTO y4deTa MoTpeOJICHUs dHEp-
TOHOCHUTEJIE Ha MPOMBIILICHHBIX MNPEANPUATUIX MPOBOAUTCS B COOTBETCTBUHU C
«lIpaBunaMu MoJab30BaHUs TEIUIOBOW U ANEKTPUUYECKON SHEpPruei» U APYruMu pe-
[JIAMEHTUPYIOIIUMU TOKYMEHTAMH.

[TpouzBoacto TOP ukcupyercss BHyTPU3aBOJICKUM YYE€TOM, TO €CTh COOCTBEH-
HBIMU YCTAaHOBKaMH KOMITAHUU U TMOTPeOJIEHUE SHEPTHH €r0 Moipa3AeIeHUsIMU (TIPOu3-
BOJICTBEHHBIMU 1[€XaMH, CITy’KOaMH, y4acTKaMH, KPYIHBIMUA SHEPrornoTpeOIISIONIMU
arperatamu). OCHOBHBIMH 3aJla4aMy BHYTPHUIIPOU3BOJICTBEHHOTO yUeTa SBIISIOTCS:

— ToBbIIIeHHE (D (PEKTUBHOCTH IHEPTOUCTIONB30BAHUS

— OCYIIIECTBJICHUE KOHTPOJISI HOPM U JIMMUTOB MTOTPEOJICHUS YHEPTHH;

— YCTaHOBJICHUE YACIBHBIX PACXOJI0B PHEPTUU U TOILIIUBA,

CucrteMa BHYTPHUIIPOU3BOJICTBEHHOI'O YYE€Ta Pacxojia SHEPrOHOCUTEIICH JTOIIK-
Ha CTPOUTHCS HAa ONTUMAJIBLHOM COYETAaHUU MPUOOPHOTO W MHIKEHEPHO-PACUETHOTO
METO/IOB.

00O «CMONEHCKTEIUIOKOP» OTHOCHUTCS K Tapu(HOW TrpyIie noTpeduTenei
AIEKTPUYECKON SHEPrUHU, KOTOPHIE PACCUMTHIBAKOTCA 32 MOJIYUYECHHYIO 3JIEKTPO3HEP-
TUIO 110 AByXCcTaBouHOMY Tapudy. JlepeBooOpabaThiBatonuii 3aB0/1 3aKII0YAET JOTO-
BOpa Ha MOCTABKY JIEKTPUUYECKON SHEPTUU OT PAMOHHBIX JIEKTPUUECKUX ceTe. [l
B3aMMOPACYETOB 32 MOJIb30BAHHUE AJIEKTPOIHEPTUEN MPETyCMOTPEHA YCTAHOBKA MIPU-
OOpOB KOMMEPYECKOTO yUeTa.

Ha 3aBone BHeapeHa aBTOMAaTH3MPOBAaHHAS CUCTEMAa KOMMEPYECKOrO ydeTa
3NeKTpuUYecKoil 3Heprun. Hannune aBTOMaTU3UPOBAHHOIO YYE€Ta MO3BOJIMIIO MTPOU3-
BECTH JICTAIBHBIN aHAIN3 AJEKTPONOTPEOICHUSI IPEANPUSATUS U BBIIBUTH OCHOBHBIC
(dbakTOphl, BO3JIEHCTBYIOIIUE HA YPOBHU JICKTPONOTPEOIEHUS TIPU pa3paboTKe HOPM
pacxoaa 99.

[TocTpoeHne aBTOMATU3UPOBAHHOW CUCTEMBI ydeTa 3JieKTposHepruu Ha OO0
«CMOJIEHCKTEIIJIOKOPY» Peaanu3yeTcsl P MOMOIIHU Psi/la TEXHUUYECKUX CPEJICTB:

— MHOTO()YHKIIMOHAJIbHBIX JIEKTPOHHBIX CUETYHKOB 3jeKkTposneprun Al140-
RAL-B-4T ¢ xitaccom Tounoctu 1,0 (cepun «Anbda Al1140»);

— MHOTO(DYHKITMOHAJILHBIX 3JIEKTPOHHBIX CYETYHKOB dekTposneprun CC-101-
140 knacca tounoctu 1,0 (cepuu «I'pan-Onexrpo CC —101»);

— o0opynoBaHus coopa 1 00pabOTKH JaHHBIX TUCIIECTYCPCKUX IIEHTPOB U ITaKe-
TOB CUCTEMHBIX U MPUKIATHBIX TPOTPaAMM;

— 000pyI0BaHUS CBS3H.
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BrienasBanabie mpruOOpPbI UMEIOT PsIT JOCTOMHCTB: BO3MOKHOCTh H3MEPEHUN
noka3aTesel KOJIMYeCTBAa U KayecTBa 3HEPTUU U MOIIHOCTH; 3HAUUTEIBHO BBICOKUN
KJIaCcC TOYHOCTH; COXPAaHEHHUE Kilacca TOYHOCTH B YCJIOBMSIX HU3KUX U ObICTpoOIEpe-
MEHHBIX Harpy30kK; (uKcanus HECAHKIIMOHUPOBAHHOTO JTOCTYIa; MHOTOTapU(PHOCTH;
JUCTAaHLMOHHBIA ChEM IOKa3aTelel Mo pa3lIuyHbIM LUPPOBBIM HHTEpdeEiicaM; pac-
YeT MOTEPb.

PaccMOTpuM OCHOBHBIE ITyHKThl aBTOMAaTHYECKONW CHUCTEMBI yueTa 3JIEKTpUYe-
CKOU DHEPIUHU:

— cOop nHGOpPMAIMH O BbIIaYe U TOTPEOICHUH SJIEKTPOIHEPTHH;

— nepeaady HHPOPMAIINH O pacXoJax JMEKTPOIHEPTUU OT MOTPEeOUTENEH;

— coctaBienue 6anancoB 1mo oobekTaM OO0 «CMOJEHCKTEIUIOKOP» O TO-
TpeOJICHUH IEKTPOIHEPTHH;

— Ipe/iCTaBlIeHnE NH(DOPMAIMU B SHEPTOCOBITOBYIO KOMITAHUIO 3JIEKTPOCETEM.

[Tpoananusupyem nepedeHb TOUEK ydeTa 3JIEKTPUUECKOH 3HEpPIruu, KOTOPBIN
CBEJICH B Tabymiy 1.

Tabmuma 1
Ne
HaumenoBanue TOYKH o
Touku yaéTa Mapka cyeT4rKa NIEKTPUIECKON SJHEPIUU
ydera.
P1 Broa-1 TII-37 «OO0 «CMOJEHCKTEIIIOKOP» CC-301-5.1
3PVY-10 kB I1C-35/10 «bormarnoso» (1.0 RS485; 3x57,7/100B; 5(7,5)A
P2 BBox-1 TPII-Ne24 «Iloxknemnoy» CC-301-5.1
3PVY-10 xB I1C-35/10 «borganoBoy (1.0 RS485; 3x57,7/100B; 5(7,5)A
P3 BBon-2 TII-337 «CMOJEHCKTEIIIOKOPY CC-301-5.1
3PVY-10 kB I1C-35/10 «bormanoso» (1.0 RS485; 3x57,7/100B; 5(7,5)A
P4 BBox-2 TPII-Ne24 «Iloxnemnoy CC-301-5.1
3PVY-10 kB I1C-35/10 «bormanoso» (1.0 RS485; 3x57,7/100B; 5(7,5)A

A1140-RAL-B-4T

P5 000 «3aBoxackas» (BPY-0,4 kB CronoBoit) (1.0 RS485: 3x230/400B; 5(7.5)A

P6 DeKkTpoodoTrpeB CC-301-10.1/U/1
(PY-0,4 kB TII «2Heprob0k») (1.0 RS485; 3x230/400B; 5(100)A

A1140-RAL-B-4T

i Commicor Beoa-104 B (1.0 RS485; 3x230/400B; 5(7.5)A
A1140-RAL-B-4T

P8 Dommmicnor Beop-2 0,4 kB (1.0 RS485; 3x230/400B; 5(7,5)A

CC-301-140

P9 Dnextpoobdorpes Jlecorex (1.0 RS485: 230: 5(60)A

P10 OnexTpooborpes. [Ipon3BoACTBO IIUTHI

P11 Onektpooborpes. [IpoxogHas

P12 OnexTpooborpes. [Ipon3BoACTBO BOIOKHA CC-301-10.1/U/1

P13 H?)gi‘;g;‘::;gfggﬁ;a (1.0 RS485; 3x230/400B; 5(100)A

P14 DnekTpooborpes

Ilex mpon3BOACTBA MIETIBI
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Kommepueckuii yuer BBeneH Ha (KTII) TpancdopmaTtopHbIX mOICTaHIMIX
NPEANpUsATUs, a TAKXKE OTIEIbHO Ha DJIEKTPOHArpeBaTeNsaX Ul HYXKI 3JIEKTPO00o-
rpeBa. OxBaueHo cucremoir ydera 100% mnorpebuteneit snekrposneprun OO0
«CMoseHCKTeIIoKopy. TexXHUYeckuil y4eT 3JIEeKTPOIHEPTUr Ha JiepeBooOpadaThiBa-
IOIIIEM 3aBOJIC OTCYTCTBYET [2,3].

B sHepretuueckoii cinyx0e opraHu30BaH y4eT norpedseHus Bcex BunoB TOP
YU COBMECTHO C IPOM3BOJCTBEHHBIM OTIEIOM OCYIIECTBISETCS IJIAHUPOBAHHE IIO-
Tpebsienns TOP Ha pacyeTHBIN epuo.

VYuyet BbIpabaThiBa€MOM TEIJIOBOM SHEPryu (IIPUOOPHBIN YUET) OCYILECTBIISCT-
Cs C MOMOUIBIO TEIJIOBBIX CYETYMKOB, KOTOPHIC YCTAHOBJIEHBI HA KOTEIBHBIX Mpea-
MPUATHSL.

CueTurKu yCTaHABIMBAIOTCS HA KaXKJbIA KOTEJ Ha LEHTPATbHOW KOTEJIbHOU
npennpusatusg Ha kotnax CH —150 «KomkxonT» n KB-PM-3 u Ha sHeproycraHoBke
JNOG6.5. Ha xoreabHoM aBTOX03sMcTBa Ha KoTiIaXx KCB 0,08T, Ha kotensHO#t PCY Ha
kotiax KCB 0,09T. Ha korenbpHOM noxapHoe aerno Ha kotiaax CH-25.

Ha xotenbHOl MeOenbHOU (padpuku Ha koTinax JIKBp-4/13 u Ha koTenbHOMI
JIeCIpOMX03a Ha KoTiax YHusepcai SM.

Ha Bcex KOTEnbHBIX yCTaHOBJIEHBI cueTuuku TOM-104, BHEWIHMI BUJ KOTO-
PBIX MPUBEAECH HA PUCYHKE 1.

PrucyHok 1 — BHemHUI BUT CHETYMKOB TETUIOBOM SHEPTUN YCTAHOBIIEHHBIX
Ha MPEANPUATUN

OnHUM W3 OCHOBHBIX BHJIOM TOIUIMBA JIJIST KOTCJIBHBIX BCEX IIEXOB U YYaCTKOB
SIBJISIETCA 11IeTa, a TaKXKe OTXOJbl JepeBOOOPaOOTKH. YUeT moTpeOsseMoro TOIInBa
COBEPIIIAETCSA PACUETHBIM ITyTeM [2].

Cucrema ydera TOIUIMBA TPAHCIIOPTOM MPEATIPUSTHS

Bo Bcex crpykTypHbIX nojpazaencHusx 3aBojga OO0 «CMOJEHCKTEIIOKOP»
MMEIOTCSl COOCTBEHHBIC aBTO3AMPABOYHbBIE CTAHIIUU. TOTUITMBO OTITYCKAETCSI COTIIACHO
HOPMaM Ha Ka)KJIbIi BHJI TPAHCIIOPTA MHAUBUAYATIbHO. YUET TOIJIMBA, OTIYIIEHHOTO
Ha HYXJbI OCYIIECTBISETCS TOILTUBO3ANMPABOYHBIMHA KOJOHKaMHU. OTUET O TOILIMBE
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UJET HA OCHOBAaHWM JaHHBIX KOJOHOK M MyTEBBIX JIUCTOB aBTOTPAHCIOPTA C yKasa-
HUEM MapKH TPAHCIIOPTHOTO CPEACTBA U €ro mpobera.

BbIBOJBI: YUEeTOM OXBAa4eHO BCE DJIEKTPOIOTPEOJICHHE U TEIUIONOTPEOICHUS
000 «CmoneHnckremnokop». Meercs paszieseHue yuera o HanpaBJIeHHUSIM pacxoia
AJIEKTPOIHEPTHH TIO IEJIEBOMY Ha3HAYEHHWIO (Ha OCBEIEHUE, MOTpeOuTeNeii CcToIo-
BOM, CHJIOBOE 000PYIOBAHHE).

CocrostHue yyeTa yJ0BICTBOPUTEIHHOE.
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IHNOKA3ATEJIN KAYECTBA 3JIEKTPOSHEPI'MHU
CEJIbCKOXO3SIMCTBEHHOI'O IPEANPUATUA

AHHOTauMs. PaccMOTpeHBl pe3ynpTarbl M3MEPEHUM NOKA3aTENIEN KadecTBa
BJIEKTPUYECKON SHEPTUU KOHKPETHOIO CEIIbCKOXO3SIMCTBEHHOTO MPEANPUATHS U Clie-
JIaHbI MPEJIOKEHUS 110 UX YIYULICHUIO.

KiroueBbie €JI0Ba: KaUeCTBO JICKTPUUECKOM SHEPIrUU, HECUMMETPUS, TapMoO-
HHKA, OTKJIOHEHNE HAIIPSIKEHUS, IOITYCTUMBbIE 3HAYEHHUS.
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Bezik V.A., Veshkin V.V., Kruchkov K.S.

INDICATORS OF QUALITY OF THE ELECTRIC POWER
OF THE AGRICULTURAL ENTERPRISE

Annotation: The results of measuring the quality indicators of electric energy
of a particular agricultural enterprise are considered and suggestions for their im-
provement are made.

Key word: electrical energy quality, asymmetry, harmonics, voltage deviation,
acceptable values.

B coBpeMeHHBIX YCIOBHSI, Ba)KHOE 3HaYEHHE MPUOOpETH BOMPOCH obecreye-
HUS KAauecTBa 3JIEKTPUYECKON SHEPIHM B CBSI3U C Pa3BUTHUEM IpeoOpa3zoBaTEIbHOM
TEXHUKU U BHICOKOUM UyBCTBUTEIBHOCTH COBPEMEHHOTO 00OPYAOBAaHUS K ITapaMeTpam
nuTarnero HanpspkeHus. [IpaBuna TEXHUYECKOW 3KCIUTyaTalluy JIEKTPOYCTaHOBOK
PEKOMEHAYIOT NMPOBEJICHUE N3MEPEHUN KauecTBa 3JIEKTPUUECKON SHEPTUU HE pexe |
paza B 2 rona (IIT33I1, n.1.2.6) u Bo31araroT OpraHu3aiuio JaHHOU MPOIEAYPHl Ha
JIMLIO, OTBETCTBEHHOE 32 AJIEKTPOXO3SMCTBO. AHAIU3 PE3yJbTAaTOB MO3BOJISET MPHU
HEOOXOIUMOCTH OMPEETUTh MEPONPHUSATHS IO MOBBIIICHUIO KaYeCTBA AJIEKTPOIHEP-
T'UH C 1IEJIbIO MOBBIIICHUS HAJCKHOCTH 000PYI0BaHUS U €r0 SHEPTrod(P(HEeKTUBHOCTH.

HccnenoBanue KadecTBa 3JIEKTPOIHEPTUU MPOBOJUIIOCH B 3JIEKTPOXO3SICTBE
00O «Arpodupma KynbTypa», B 4aCTHOCTH, B TEIUNIMYHOM KOMOHWHATE.

COop maHHBIX ISl ONPENENICHHs MoKa3aTeaell KauecTBa 3JIEKTPOIHEPTHH ObLI
COBEpILEH B TOYKE BBOJAA B KoMOMHAT ¢ HampspkeHusimu 0,4 kB npubopom DPUC-
K3.04 u npoBoaunuck B coorBercTBUU ¢ TpeboBanusmu ['OCT 33073-2014 [1] k
MIPOBEICHHUIO U3MEPEHUI TMOKa3aTesield KayecTBa 3JEKTPOIHEPTUH, C YUETOM Tpedo-
BaHM K cpeacTBam uaMmepenuit U mameperusm ['OCT 30804.4.30-2013 [2].

Hacrpoiiku npubopa MpUHSTH CIEIYIONINE: THUI CUCTEMbl — Tpexdas3Has ue-
THIPEXIIPOBOJIHAS; COCIMHEHHUE MOTpeOuTeNneil 3Be3/10i. B kauecTBe HOMHUHAIBHOTO
(cormacoBaHHOr0) HampspkeHust mpuHATO 3HaueHue 380 B. M3mepenus: nmpoBoanInCh
B TEeueHUHU CYTOK. [Ipubop HACTpOEH Ha U3MEpEeHHEe CIEAYIONIMX MapaMeTpOB:
Hanpspkenue ¢asnoe u auneitHoe - Uy, Uy, Us, Uip, Ugs, Uiz (B); Tok - |y, I, I3 (A);
yacrota f, I'1;; kpaTkOBpeMeHHas M TOJroBpeMeHHas 1036l Qunkepa - Psty, Psty, Psts,
Plt;, Plt;, Plts; cymmaphbiii k03(hGHUIMEHT TapMOHMYECKHUX COCTABJISIONIMX TOKA U
HanpspKeHus; TapMOHUKM ¢ 1 mo 40 ¢a3HOro TOka, HaNpsHKEHHS U TOK HYJEBOTO
IPOBOJHUKA; HebaaHe Tpex(da3HOW CUCTEMbI MO HYJIEBON M OOpaTHOM MOCienoBa-
TENBHOCTH - Ko, Kz (%); K03 HUIIMEHT MOIITHOCTH — COS(; TIepEeHANPSHKEHHUs, MPOBa-
JIbl, IPEPBIBAHUS HAMPSHKEHUS; UMITYJIbChl HANIPsDKEHUA. [[71s1 aHain3a UCoIb30BaHbI
TpeboBanus nericTpyromero cranaapta - [OCT32144-2013.

PesynpraTel usmepenus. Omxnonenue yacmomsl. HoMUHaNbHOE 3HaYEHUE Ya-
CTOTBI HANPSIKEHUSI JJIEKTPONUTAHUS B 3neKTpuueckoi cetn paBHo S50 I'u. J{ma KO
YCTAHOBJICHBI CJICYIOIINE HOPMBI: OTKJIOHEHHE YaCTOThI B CHUHXPOHU3UPOBAHHBIX
CHUCTEeMax JJICKTPOCHAOXKEHUST HEe JOJKHO TpeBbimath + 0,2 'y B Teuenue 95 % Bpe-
MEHM MHTepBaIa B oaHy Henemo U + 0,4 ' B Teuenune 100 % BpeMeHn UHTEpBAJIA B
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onHy Heaenmo. OTKIOHEHUS YaCTOTHI B UCCIEyeMOM 00BEKTEe HAXOAUTCS B TIpeieiax
HOPMBI (PUCYHOK 1).
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Pucynox 1 - I'paduixk u3sMeHeHHs 4aCTOThI HANPSKEHUS

Omxnonenus nanpsiicenus. OTKIOHEHUE HANPSDKEHUST XapaKTepU3yeTcs MoKa-
3aTeJeM YCTaHOBUBLIETOCS OTKJIOHEHUS HalpsbkeHus. HopmallbHO JONMyCTHMBIE U
IpeeabHO TOMYCTUMBbIE 3HAUEHHS YCTAHOBUBIIETOCS OTKJIIOHEHMS HanpskeHus oUy
Ha BBIBOJAX MPUEMHUKOB 3JIEKTPUUECKON SHEPTUU paBHbI COOTBETCTBEHHO +10% oT
HOMHUHAJIBHOTO HampspkeHus sjekTpudeckoit cetn mo ['OCT 32144-2013 [3]. Pe-
3yJbTaThl U3MEPEHU MpeacTaBlIeHbl B TabaMuax 1, 2.

Tabmuua 1 - OTKIOHEHHE HaNIPSKEHUS

HopmatusHoe
OTkIIOHEHHE OT
No, ITapameTtp HomunansHoe 3HAuYCHUE
HOMHHaNBHOTO, | [Ipumedanue
/1] U3MEpEHUs 3HaveHue, B OTKJIOHEHHUS, %
%
| Orwonenue 380 £ 10 3,461 HopMa
HanpsokeHus Ua
o |  Orwionenue 380 £ 10 2,859 HopMa
HanpsbkeHus Up
3| Orwnonenne 380 £ 10 2,811 HopMa
Hanpspkenus Uc

B pesynbTare aHanuza ObUIO BBISIBICHO, YTO OTKJIOHEHHWS HAIpPSHKEHHUS HAaXO-
JATCS B IOMYCTUMBIX Tipezienax B cetu 0,4 kB (pucynku 2 u 3).
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0) paza B
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c) ¢paza C

Pucynok 2 - I'paduik oTkinoneHus GpazHoro HampsHKEHUs
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Pucynok 3 - I'paduku ¢asHOro HanpsHKeHUs

Hecummempus nanpsidicenuii 6 mpexgazHvlx cucmemax.

[TokazarenssMu KadecTBa JJEKTPOIHEPIHMH, OTHOCSAIIUMUCS K HECHUMMETPUHU
HarnpspKeHUH B Tpex(a3HbIX CHUCTEMAaX, SBIAIOTCS KOA((PUIMEHT HECUMMETpPUU
HaIpsHKEHUH 1Mo 00paTHON TocieoBaTeNbHOCTH Koy U K03 DUITMEHT HECUMMETPHUH
HaIpsHKeHU 10 HyJIeBOU nocienoBarenbHocT Kou.

CornacHo HopMmam kaudecTBa anekTpodHepruu ['OCT 32144-2013 [3], 3Haue-
HUS K03(PPUITMEHTOB HECUMMETPUHU HAMIPSHKEHUHN 10 00paTHOM MOCIIeI0BATEIHHOCTH
Kou 1 HECUMMETpUM HaIpsHKEHUHN TI0 HYJIEBOU mocienaoBarenbHoCTH Koy yepenHeH-
HbIE B UHTepBaje BpeMeHu 10 MHH, HE HOKHBI mpeBblaTh 2 % B TeueHue 95 %
BPEMEHU MHTEpBAJIa B OJHY HENEII0, U HE JIOJHKHBI npeBbimiath 4 % B Teuenue 100
% BpeMEHU MHTEpPBAJa B OJIHY HEJIEIIO.
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B pesynbrare ananmu3za 3Ha4eHUN KOI(DPUITMEHTOB HECUMMETPUN HATPSKCHUIMA
OBUIM BBISIBJICHO, YTO HECMOTPS Ha 3HAYMTENBHYIO U U3MEHSIOIIYIOCS HArpy3Ky (pu-
CyHOK 4) K03 PHuIMeHThl (PUCYHOK 5) B OCHOBHOM HaXOJATCS B paMKaxX JOMYCTH-
MBIX 3HAYCHUM, 32 UCKITFOYCHUEM OJTHOTO CITydasi TUKOBOM HArPy3KH.
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Pucynox 4 - I'paduxu ToxoB ¢a3
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Pucynok 5 - I'paduxu ko3¢ puiiieHTOB HECUMMETPUN HATIPSKEHUIN
1o obpatHo¥ (a) u HyJIeBoi (0) MOCIen0BaTEILHOCTIM

HecmoTps Ha pe3konepeMeHHYI0 Harpy3Ky HECUMMETpUs HAIpsDKEHUs OKasa-
Jach B Ipejiesiax HOpMATUBHBIX 3HAYEHUH 32 UCKITIOYEHHEM | Yaca MUKOBBIX Harpy3oK.

Hanbonee mpennoyTuTeIbHBIMUA PEIICHUSIMA TI0 BBIPAaBHUBAHHUIO HECHMMET-
puU SBIISIETCA PAaBHOMEPHOE pachpeiesieHue Harpy3Ku 1o (azam.

B HekoTophIX ciydasx pacmpeneneHrueM Harpy3ku 1o (azaMm He ymaercs Jo-
Ooutbca cuMMeTpud. B aToM ciyuae, pekoMeHayeM Ipu MPOEKTUPOBAHUH HOBOM CeTH
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WM 3aMEHE CYIIECTBYIOMIMX TPaHCPOPMATOPOB MX 3aMEHY Ha TpexdasHbie Mace-
HbIE TpaHCHOPMATOPHI C CUMMETPUPYIOIIUM ycTpoiicTBOM (TMI'CY).

B pacnpenenurenshbix cetsax 10-0,4 kB Bo3MoOX»kHa ycTaHOBKAa KOHJZIEHCATOP-
HBIX YCTaHOBOK Ha TpaHchopmaTtopHoil moactanuuu 10/0,4 kB B mensx pasrpys3ku
NUTAONINX JUHAW, HOPMAIU3alMU HANPSDKEHUS M YMEHBIIEHHUS MOTEPh JJIEKTPO-
SHEPTUU Ha yJIaJEHHBIX OT LIEHTpa NUTaHUs oTpeduTeneil. OaHaKo ATO HE aKTyallb-
HO JIJIS JKUJTMITHOTO cekTopa. Tak kak KodpPUIueHT MOIHOCTH Y TaKUX MOTpeOuTe-
nei Haxoautes B auana3one 0,85 - 0,98 u ycTaHOBKa HCTOYHUKOB PEaKTUBHOU MOIII-
HOCTH HerlesiecooOpasHa.

Jlnst cmydaeB, T/ie KOMIIGHCAIUS PEaKTUBHOW MOIIHOCTH IiesiecooOpasHa, pe-
KOMEHAYETCSl IPUMEHEHUE aBTOMATHYECKHX YCTAaHOBOK KOMIIEHCAIIMM PEaKTUBHOM
mormHocTH (AYKPM), mo3Bossitonux o06ecrednTs erie 00Jiee TOUHOEe TOIIepKaHnue
KO3(puImeHTa MOIHOCTH OJU3KOr0 K €AMHUIIE.

IIposanvl HanpsdceHUus u nepeHanpsINCeHusl.

B cooTtBercTBHM ¢ TpeOOBaHHUAMH HOPMATHUBHBIX JOKYMEHTOB MPOBaJ HaIps-
KEHHUSI paccMaTPUBACTCS KaK AJEKTPOMArHUTHAs MOMEXA, UHTEHCUBHOCTh KOTOPOil
ONpENEINICTCS KaK HANpsHKEHUEM, TaK M JJIMTEIbHOCTHIO. J[IUTENhHOCTh IpoBajia
HaAMPSHKEHUST MOKET ObITh 0 1 MUH. [JTUTENBHOCTD MEpEHAIPSKEHUS MOXKET OBIThH
1o 1 muH.

[To pe3ynbraTam aHajan3a 3HaYCHUS MEPEHAINPSDIKEHUS HE MPEBBIIIAIOT TpeOye-
MYIO JIJIUTENIbHOCTh. Habmronancst oguH mpoBai HanpskeHus riyounou 32,55% nou-
TEJIBbHOCTRIO 1,16 C.

Hecunycoudanvrnocme nanpsowcenus.

[Tokazarenamu KD, OTHOCAIIMMUCS K TapMOHUYECKAM COCTAaBJISIOIIUM
HaMpPSOKEHUS SBISIIOTCS: 3HAUYCHUST KOA(PHUIIMEHTOB TAPMOHUYECKUX COCTABIISIFOLTUX
HanpspkeHus: 70 40-To mopsiaka; 3HaueHUe CyMMapHoro Kodd@uimenta rapMoHuye-
CKHX COCTAaBJISIFOILIUX HAIPSKECHHUS.

[To pesynbraram aHanmu3a KOd()PHUIMEHTOB TAPMOHUYECKUX COCTABIISIOIIUX
HanpspkeHust 10 40-To mopsiKka BCe 3HaYEHUS CYMMAapHBIX KOA(h(OUIIMEHTOB rapMo-
HUYECKUX COCTaBIAIOMMX HampspkeHus Ky (Tabnuia 2) He MpeBHIIAIOT 3HAYCHUN
yctanoBiieHHbIX B 'OCT 32144-2013 [4]. Ha pucynke 6 mpencTaBiieHbl 3HAUYECHHS
KO2(PPUIIMEHTOB N-X TapMOHWYECKUX COCTaBIIAIONMIMX (ha3HOTO HAMNpPsHKEHUS, a Ha
pUCYHKE 7 TIpelCTaBleHbl 3HAYEHHUs] CyMMapHOTo Kod(QuimeHTa rapMOHHYECKUX
COCTaBJIAIOIIUX (ha3HOTO HAIPSIKECHMUS.
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Pucynok 6 - CiekTpaibHBIH COCTAaB N-X TAPMOHUYECKUX COCTABIISIOIINX
(ba3HOro HanpsHKEHUs
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Tabnuna 2 - HecunyconaanbHOCTh HaNPsHKEHUS (MaKCUMaJIbHbIE 3HAYCHHMS )

HopmaruBuoe | N3mepeHHoe N3mepennoe N3mepenHoe
No,|  Tlopsimox
N — 3HAYCHUE ) 3HaueHue, (pasza | 3HaueHue, asza | 3HaueHue, aza [[[pumeyanue
rapMOHUKH, %o A, % B, % C,%
1 3 5 1,903 1,533 1,584 HOpMa
2 5 6 1,605 1,428 1,017 HOpMa
3 7 5 0,565 0,697 0,500 HOpMa
4 9 1,5 0,586 0,418 0,595 HOpMa
5 11 3,5 0,192 0,182 0,291 HOpMa
6 13 3 0,264 0,255 0,153 HOpMa
7 15 0,3 0,175 0,237 0,215 HOpMa
8 17 2 0,139 0,094 0,158 HOpMa
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7.865

5.533

a0 :|==|===|=—§I=|=l==I
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e e e
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Pucynox 7 - KoauimeHT rapMOHMYECKUX COCTABISIOMMX (Ha3HOTO HAMPSKEHUS

Tabnuua 3 - [TokazaTenu kayecTBa JIEKTPOIHEPTUU

HaumenoBanue [TKD JomycTuMeble 3HaYCHUS Pesysbrathl 3amepos KD
INo 11/ U ero 0003HaYCHHE o 'OCT 32144-2013
o 'OCT 32144-2013 Hopwmaneasie | [Ipenenvapie | Hopmanbsable | [IpenenbHble
1 OTKIIOHEHNE B 410 B -3,461
HanpspkeHust — §Uy, % +2,679
2 Koaddumment nckaxenus
CUHYCOHJIATBHOCTH KPHUBOM 8,0 12,0 3,862 4,236
Hanpsokenus K, %
3 Koaddumument n-oit
IAPMOHHYECKOH COCTARIAIONICH I'OCT I'OCT B nonyctumeix |B gomycTumbix
32144—2013 [32144—2013| 3HaueHMSIX 3HAUYEHUAX
Hanpspkenust K(n), %
4 Koaddunment necummerpun
HaIpsHKEHUH TI0 00paTHOM 2,0 4.0 0,679 0,873
nocnegoBatenbHocT Koy, %
5 Koaddurnuent Hecummerpun
HaIpPsHKEHUH TI0 HYJICBOU 2,0 4.0 1,221 2,006
nocneaoBatenbHocTH Koy, %0
6 Orkionenue 4actotel Af, 'y 0,2 0,4 0,014 0,038
7 JlnmurenpHOCTH MpoBaja B 60 B 1.16
HanpsokeHus Aty, ¢
8 I'myOuna nmpoaia B B B 32,551
Hampsoxkenus, %
9 JnuTensHOCTD B 60 B )
NEPEHANPSHKEHUS Lhep., C
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B pesynprate anammza pabotel cetedt 10-0,4 kB, Obuti BBISABICHBI HE3HAYU-
TeIbHBIE MTPOOJIEMbI KaU€CTBA AIEKTPOCHAOKEHUS, OAHUMHU U3 HanOoJiee BaKHBIX U3
KOTOPBIX SIBJSIFOTCSL TPEBBIIICHUE JOMYCTHUMBIX 3HAYECHHM BBICIIMX TapMOHUK
HaIPsDKEHHS U TOKA.

[To pe3ynbTaram aHaliv3a KauyecTBa JEKTPOIHEPTUU BHIOPAHHOM 3JIEKTpHUYE-
CKOW CETH MOXHO CKa3aTh, YTO MOKA3aTENId KauyeCTBa AJIEKTPOIHEPTHUH B OCHOBHOM
HE BBIXOJAT 3a JIONMYCTHMbIE HOpMBI, ycTaHoBjieHHbie B ['OCT 32144-2013 [4].
HaGmonaercss He3HayuTeNbHOE TPEBBIIICHHE KO3(DPHUIMEHTa TapMOHUYECKHX CO-
CTaBJISIOLIMX HANPSKEHUS U1 OJTHOM U3 TApMOHUK.

Jns npusenenus B Hopmy [IKD cyiecTByromux ceTeil, a Takke JJisl HOBBIX
npoektupyeMbix ceteit 10 n 0,4 kB HE0OX0IMMbI HOBBIE PEIIEHUS B LENSIX TOCTHXKE-
HUS BBICOKOTO YPOBHS KaueCTBa 3JIEKTPOIHEPTUU.
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AHHoTaums. B cratbe paccMOTpeHbI MPOOIEMBI CBS3aHHBIE C HAJIEKHOCTHIO
AIIEKTPOCHAOKEHUS, MOTEPSIMU B CEITbCKUX PACTIPEICITUTEIbHBIX MIEKTPUUECKUX Ce-
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Bezik V.A., Pytalev D.V., Ismatov A.Sh., Pyshkin D.A.

WAYS TO REDUCE LOSSES AND IMPROVE THE RELIABILITY
OF ELECTRICITY SUPPLY IN RURAL DISTRIBUTION
NETWORKS OF 0.4 KV

Annotation: The article deals with problems related to the reliability of power
supply, losses in rural distribution networks of 0.4 kV. The ways of solving these
problems are indicated.

Key word: Power supply, electric grid, consumer of electric energy, losses in
the electric grid, electricity accounting

B Hactosmee Bpemsi HaOmOAaeTcs WHTEHCHMBHOE YBEIUYEHHME MOIIHOCTU
HArpy30K CEJIbCKOXO3SIICTBEHHBIX TMOTpPEOUTENel, TMOBBIINICHHE TpeOOBaHU K
Ha/Ie)KHOCTU U KauyeCTBY DJIEKTPOCHA0KEHUs BBUAY BHEIPEHUSI HOBBIX 3JIEKTPOTEX-
HOJIOTUYECKHUX MPOLECCOB, COBEPIIEHCTBOBAHUS CPEJICTB aBTOMATU3al[UU IPOU3BOI-
ctBa. B cdepe skcrutyaTanuu cenbCKUX paclpeAesUTeNbHbIX JIEKTPUUECKUX CeTel
Hanpsbkenuem 0,4 kB, cenbckoit mHGPACTPYKTYphl U OOBEKTOB CEINbCKOXO03UCTBEH-
HOT'O MPOMU3BOJICTBA B JAHHBI MOMEHT OCTAETCSI MHOT'O HEPEIICHHBIX MPOOJIeM, YTO
HaANpPsIMYI0 CIIOCOOCTBYET CHMKEHHMIO KayeCTBa AJIEKTPUUECKOW SHEPTUU U yBEJIHYe-
HUIO TIOTEPb.

OTIUYUTENEHBIMA OCOOCHHOCTSIMH CEJIBCKUX PaCHpPEeIUTEIbHBIX JIEKTPUYIE-
CKHMX CETEU B OTVIMYME OT FOPOACKUX U IMPOMBIIUICHHBIX SBJISIIOTCS:

- OoJbIIas YAAEHHOCTh MOTpedUTeNnel OT LIEHTPOB MUTAHUS SJICKTPOIHEPTUeli;

- 00JIBIIIOE YHUCITO OHO(AZHBIX OTPEOUTENEH;

- HEIOCTaTOUYHOE 00eCrieueHNe CPEICTBAMH yUeTa U KOHTPOJIS 3JIEKTPOIHEPTUH.

OTU 0COOEHHOCTH HEMHHYEMO NMPUBOJAAT K CHH)KEHUIO HAJEKHOCTH 3JIEKTPO-
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CHAOXKEHHS Y Ka4eCTBA DJICKTPOIHEPTUH y noTpedutesneii. OCHOBHAS MPUYMHA 3TOTO
- MIOBBIIICHHBIC MTOTEPH B AJIEKTPUUECKON CETH U B3aUMHOE BIIUSIHUE TTOTPEOUTENCH.

OtxmroueHus Bo3ayuHbX JUHUN 10 1 0,4 kKB oKka3pIBalOT pelaroiiee BIUsSHUAE
Ha HAJEKHOCTh JICKTPOCHAOKEeHUsA. DT aBapuu cocTaBisioT oT 40 10 90 % ot 06-
IIET0 KOJIMYECTBA aBapMMHBIX OTKIOYeHUM [3]. Bo3MmokHbIe cO0M B paboTe TEXHO-
JIOTUYECKOTO O0OPY/IOBaHMS YKUBOTHOBOJUECKUX KOMILJIEKCOB, NTUIIC(PaOpHK, TeI-
JUYHBIX XO3SUCTB U MepepadaThIBAIOIIUX TPOU3BOJICTB MIPUBOISAT K HEOMPABIaHHBIM
(UHAHCOBBIM TIOTEPSIM, CBS3aHHBIX C YMECHBIIICHHEM 00BhEMa BBITYCKAEMOU MPOIYK-
MU HE TOJIbKO M3-3a MEpephiBa B DJIEKTPOCHAOKEHUHU, HO U BBUJIY BBIXOJAa U3 CTPOS
000pynoBaHusl, JOMOJHUTEIHHBIMU IPOCTOSMH U 3aTpaTaMH Ha €r0 PEMOHT.

Taxoke HaOMIOAAIOTCS BBICOKHUE MOTEPH M B CETAX, MMOATOMY y dHEpProcHabka-
IOIIUX OPTaHU3alMil CTOUT 3aJadya CHUMXKEHUSI MOTEPb SJEKTPOIHEPIUU B CEIBCKUX
AIEKTPUUECKUX CETSIX JJisl oOecnieueHus puHaHCOBOM cTabumibHOCTH [2]. 75 pacue-
Ta TOTEPh B YHEPrOCOBITOBBIX OPraHU3AIMAX B HACTOSAIIEE BPEMs UCIOJIb3yeTCs Me-
ToAuKa, yrBepxkaeHHas [Ipukazom Munsnepro PO ot 30.12.2008 r. Ne 326 [4].

[Torepu pazfensitoT Ha TEXHUUYECKHE U KOMMepueckue. TeXHUYEeCKHe MOTEpPH
ONIPEACTAIOTCS KaueCTBOM MPOCKTUPOBAHUS U MCIOIHEHMS JTUHUM 3JIEKTpoIepeaay,
TpaHC(OPMATOPHBIX TOACTAHIIUM, IPYroro OoOOPYAOBaHHUSA, a TAKXKE PEKUMOM HX
sKcITyaTanuu. Hu3zkoe KauecTBO 3JIEKTPOIHEPTUH HAMPSIMYIO CBSI3aHO C TOBBIIICH-
HBIMU TTOTEPAMHU U MOKET CIY>KUTh UX UHAUKATOpoM. [loaTOMy CTOMT 3a/a4a pa3pa-
OOTKM METOJIOB OIIEHKH MOTEPb AJIECKTPUUECKON PHEPrUuu B 3aBUCUMOCTH OT MOKa3a-
TeJel KauecTBa SJEKTPOIHEPTUU C MOCIACAYIONIUM aHaM30M BIIMSHUS JAaHHBIX OT-
KJIOHCHHI Ha paboTy CYIIECTBYIONIUX MPUOOPOB yueTa 3eKTposHepruu. Ha ocHoBa-
HUM TaKUX TMPOBEJCHHBIX MCCIEIOBAaHUN MOXHO pa3padaThiBaTh MPOrpamMmy Jei-
CTBU, HAMPABJICHHYIO Ha MOBBINICHUE dP(HEKTUBHOCTH MPUMEHEHUS AJIEKTPOIHEP-
THH B CEJILCKOM XO3SIUCTBE.

Kommepueckrue moTepu BKJIIOUYAIOT B CE0sl MOTPEITHOCTh CUCTEM ydeTa dJIeK-
TPOAHEPIUHU, PA3IMYHBIEC BUJIbI HEJOIJIAT U XUIIECHUH 2JIEKTPOIHEPTHUM, HECOTJIACO-
BAaHHOCTh CHSTHS TOKa3aHUU MPUOOPOB yUueTa AJIEKTPOIHEPTrur. JlaHHbIE MOTepy He-
BO3MOYKHO H3MEPHTh, OOBIYHO JIJII HUX HCIIOJB3YeTCS SKCIIEPTHAs OIICHKA WJIU dM-
MUpUYECKHUE 3aBUCUMOCTU. HO MyTH MX CHUKEHUS XOPOIIIO U3BECTHBI. DTO:

- TIOBBIIICHUE TOYHOCTH M3MEPCHHS W ydeTa MOTPeOJICHHOW M OTHYIICHHOW B
CETh DJICKTPOIHEPIHUH;

- YBEJIMUEHUE TOUHOCTU pacyeTa TEXHUUYECKUX MOTEPh;

- COBEPIIIEHCTBOBAHKE CIIOCOOOB y4eTa JICKTPOIHEPTUH.

[TepBbie ABa crioco0a MO3BOJSIOT YBEIWYNUTh TOYHOCTh yUeTa 3JEKTPOIHEPTUHU
U HampsIMYIO HE CHIDIKAIOT MOTEPHU, OJTHAKO MO3BOJISIOT ClIeNIaTh aHAJIM3 CYIIECTBYIO-
IIUX CETeH, PeKMMOB pabOThl ceTe U 00OPYIOBAHUS C IEIbI0O UX MOJICPHU3AIIUU.
CoBpeMeHHbIE K€ CIOCOObI KOHTPOJISI U yueTa JIEKTPOIHEPTUU TO3BOJISIOT MPOBO-
JUTh TACTAHIIMOHHBIN aBTOMAaTU3UPOBAHHBIN YYET B PEAIbHOM BPEMEHH, UYTO PE3KO
CHIDKACT HEJIOIJIAThI M XUIICHUS.

[{enpto SHEProcHAOKAIOUUX OPraHU3alUN SBISICTCS CBEJEHUE K MUHUMYMY
KOMMEPYECKHUX IOTEPh AJICKTPOIHEPTHH B DJIESKTPHIECCKON CETH, OOBIYHO OIpEeIIs-
€MBbIX pacCUETHBIM IyTeM [1].

HecMmoTps Ha BBICOKUI YPOBEHb Pa3BUTHUSA CPEACTB MEPEAAUN IIEKTPOIHEPTUH
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aKTyaJbHBIMH OCTAIOTCSl BOIPOCHI pa3pa0OTKH TEXHUYECKUX MEPONPHUSTHI MO CHH-
’KEHHUIO TIOTEPb B CENbCKUX dekTpudeckux cersx 0,4 kB. Jlns perienus naHHo# 3a-
Jaud TPOBOJASAT JETAIbHBIE YHEPIeTUUECKHUE OOCIETOBaHMS IEKTPHUECKUX CEeTel
[4]. OHM TO3BOJISAIOT ONPENETUTh OUEPETHOCTh BHEAPEHUS MEPONIPUATUN U BbIOpATh
HanOoJiee BaKHbIC U3 HUX.

CHuXeHue NOTePh AIEKTPOIHEPTUU B AIIEKTPUUECKUX PACIPEICIIUTENBHBIX CeE-
Tsx 0,4 kB Ha MaHHBIA MOMEHT SBISICTCS OJHOW M3 HauOoJee BaXKHBIX M CIIOKHBIX
npobiieM, JUIsl pelieHrus KOTOpoW HEOOXOAMMO BHEAPSATh HOBbIE HMH(OPMALMOHHBIC
TEXHOJIOTUU B PHEPTOCHAOXKAIOIIUX OpPraHU3aIlHsIX, COBEpPIICHCTBOBATh CUCTEMBI KOH-
TPOJSI U y4€Ta AJIEKTPOIHEPTHH, Pa3BUBATh METOMbI M TEXHHUUECKUE YCTPONCTBA IS
yIpaBieHusl pexxuMamu ceter [S]. g penieHust JaHHOM poOJieMbl Takke Heo0Xo-
IUMO TPOBOAUTH OOyueHHe mepcoHana. [laHHble MepomnpusTHs TpeOYIOT IOIOJIHU-
TENIbHBIX KalTUTATFHBIX BIOKCHUN, HO OHH SKOHOMUYECKH OIPaBIaHbl OCOOCHHO TpH-
HUMasi BO BHUIMAaHUE COBPEMEHHbBIE TCHJCHIIUN YBEITMUEHUS! CTOUMOCTH SHEPIHH.

ChKOHOMJIEHHBIE CpPE/ICTBA BO3MOXHO HAIIPaBUTh HA TEXHUYECKOE MEPEOCHAllle-
HHUE CEeTel; COBEPLICHCTBOBAHUE OpraHM3allUM TEpeadyd U paclpelesieHUs 3JIEKTPo-
SHEPruM; IMOBBIIIEHUE KAYECTBA M HAJEKHOCTU JJIEKTPOCHAOXKEHUs NOoTpeduTeneil; a
TaKKe Ha YBEIMYECHHUE 3apIUIaThl IEPCOHANA; CHUKEHUE Tapr(OB Ha FIEKTPOIHEPTHIO.

OT palrMoHAJILHOTO PELIEHUs MPOOJIEM JIEKTPOCHAOKEHUS B CEIbCKOM XO035M-
CTBE B 3HAUMTEJIBHOW CTENEHH 3aBUCUT BBIIIOJIHEHUE MOCTaBICHHbIX I[IpaBuTENDb-
ctBoM Poccutickoit @enepanuu 3aa4 1Mo 00€CeyeHNuI0 SHEPreTHIECKON 0€30macHo-
CTH CTpaHbl, MOBBIIICHUIO SHEPreTHIecKor 3((HEKTUBHOCTH M KOHKYPEHTOCTIOCO0-
HOCTHU TIPOU3BOJUMON TPOTYKIIHH.
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BOIIPOCHI HACTPOUKH YCTPOUCTB 3AIIUTHI
IJEKTPOOBOPYIOBAHUA

AHHOTanus. B cTtaTthbe paccMOTpeHbl OCHOBHBIE 3aKOHOMEPHOCTH CPEICTB 3a-
LIUTHI U CIOCOO HACTPOWKHU YCTPOWCTB 3alUTHI 3JEKTPOOOOPYAOBaHUS, a TAKKE HeE-
00X0IUMBIE JJIS 3TOTO PACUETHBIE (POPMYIIBI.

KiroueBble c1oBa: 31eKTpooOOpyAOBaHUE, CPEICTBA 3aAIIUTHI, IOPOr cpada-
ThIBaHMsI, YyBCTBUTEIBHOCTh CPEJICTB 3aLUThI, HACTPOHKA 000PYAOBAHUS.

Bezik V.A., Garidov E.N., Chumin M.A.
ISSUES OF SETTING UP ELECTRICAL PROTECTION DEVICES

Annotation: The article discusses the main patterns of protective equipment
and the method of setting up protection devices for electrical equipment, as well as
the calculation formulas necessary for this.

Key word: lectrical equipment, protective equipment, trigger threshold, sensi-
tivity of protective equipment, equipment configuration.

Hay4nbIit mogxom K perieHnto CI0KHOWM MHOTOTUTAHOBOM MPOOJIEMBI TTOBBIIIIE-
HUsl 3(G(HEKTUBHOCTH 3alIUThl aCHHXPOHHBIX JBUTATENEH JODKEH 0a3upoBaThCsi Ha
HAy4YHBIX 3HAHUSIX 00 aCHHXPOHHOM JIBUTATelie, KaKk OOBEKTEe 3allUThl, 00 yCTPOii-
CTBax 3allMThI, O TEXHUYECKOW CUCTEME aCMHXPOHHBIN JIBUrATEIb — YCTPOUCTBO 3a-
IMIUTHOTO OTKIIFOUEHUS —KOMOMHUPOBAHHOE YCTPONUCTBO 3aIUTHI.

Kaxxnmoe ycTpoWcTBO 3alMThl, HE3aBUCUMO OT MPHUHIUINA PaOOTHI U CXEMBI,
YCIIOBHO MOKHO TIPEJICTaBUTh B BUJEC TPEX OCHOBHBIX YacTe: mpeoOpa3oBaTeIbHOM
LIETIH, PEarupyrollero opraHa U BCIOMOTaTeNIbHBIX YCTpoHcTB. [IpeobpazoBarenbHas
uens (I1L]) u pearupyromuii opran (PO) 06pa3yroT riaBHyr 4acTh yCTPOUCTB 3alllu-
Thl. CBOMCTBa ITpeoOpa3oBaTEILHOM 1IEMH ONMUCHIBaOTCA €€ (PyHKIMeH mpeoOpa3oBa-
Husi (®II), cpoiictBa pearupytouiero oprana (PO) — ero mapamerpamu, CBOHCTBa
IJIaBHOM YacTu — ypaBHEHUAMH cpalatbiBaHus U Bo3Bpara. OII — 310 PpyHKIMS € U3-
MEHSIIOIUMHUCS MMapamMeTpaMu, Ha KOTOPYIO BJIMSIIOT HABOAKH OT BHEIIHUX 3JIEKTPO-
MAarHUTHBIX TTOJIEH.

y[x,ai(vl...vm),....,an(vl...,vm),ggl,...gtk], (1)
rae y[X,al(vl...vm),...., an(vl...,vm), &Ll ], - ¢yukuus npeodpasosanus (PII),
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X - KOHTpOJIMpyeMasi BeJIHMUHHA;
a, .....a, - mapameTpsl PyHKIIUU TPeOOpa30BaHNUS;

V1.V - Memmaronuie (hakTophl, OKa3bIBAOIINE BIUSHIE Ha mapameTpsl OIT;

515 k - HABOJIKM OT BHEUIHUX 3JIEKTPOMArHUTHBIX IMOJICH.

[NaBHaA YacTb YCTPOMCTBA 3aLUTbI
y[x’al(Vl"'Vm)"""an(vl""vn;')’6]9"'61»']’

\ 4

|

BcnomoraTtesibHble YCTPOKCTBa

PucyHok 1 - biiok-cxema ycTpoiicTBa 3aluThl

[Ipu orcyTcTBMU Memaromux GakTopoB PyHKIUsS MpeoOpa30BaHUs UMEET BUIL:

y(x,a,...,a,) 2)

[Ipu MaTemMaTH4YECKOM ONMUCAHWUU YCTPOMCTB 3alIUTHI, CBOMCTBA Mpeodpa3oBa-
TEIBHBIX IENEeH OmpenenstoTcs X (QYHKIUSAMU TpeoOpa3oBaHus, CBOMCTBA pearu-
PYIOIIMX OPraHOB — WX YCTaBKaMH, CBOWCTBA IIABHBIX YaCTeW — MX ypaBHCHHSIMU
cpabaTbIBaHUS U BO3BpATA.

YpaBHeHus cpabaTbIBaHUS W BO3BpaTa UMEIOT BU/I:

y[x,al(vl..., v, ),....,an(vl....vm ), 51,.....§k]= A

Y[X, 8, (Voo Vi s By (V1 eV ) b ] = Y, 3)
y(X,a,...a,)=y,
y(x.a,,..a,)=y,

Ha manom otpeske BpeMeHH, 1ociie BBOAA HOBBIX YCTPOMCTB B DKCILIyaTalyIo,
BEJIMYMHAMH M3MEHEeHUs1 apameTpoB anemeHToB 11 u PO, 3a cuér crapenus mare-
pHaoOB U JIPYrux (PaKTOpoB MOXKHO MpeHEOpeub W YYUTHIBaTh pa3Opoc U BIIUSHHE
TEKYIIUX MeIaIuX (akTopoB (TeMreparypa, JaBjIeHUE, BIAKHOCTD).

I'pannunsbie peanuszanuu @II u ycrtaBku PO cOOTBETCTBYIOT IpaHUYHBIM 3Ha-
YeHusIM pazOpoca M mokasaresieil Memanmux (paktopoB. HOMUHaIBHBIM yCIIOBUAM
CTaBSITCSI COOTBETCTBEHHO HOMUHaNbHAsI I u HomuHanbHasA ycraBka PO.

CBoOMCTBA TJIABHOW YacCTH YCTPOMCTBA 3alUThl IPU HOMHUHAJIBHBIX U TPAHHUY-
HBIX YCJIOBHSIX OMMCHIBAIOTCS TPEMsI YPaBHEHUSIMU cpaOaThIBaHUS U BO3BpAaTa.

IlepBBIMM 3anIMCBIBAOTCS YPABHEHHUsI, COOTBETCTBYOIME HOMUHaIbHON DIl n

33



HOMUHaIbHOU ycTaBke PO; BTOpBIMH — COOTBETCTBYIOIIME MUHUMAJIBHON peainsa-

uun @I u MakcumanbHON peann3auuu ycTtaBku PO; TpeTbUMHU — COOTBETCTBYIOIINE

MakcuMaJibHOU peanuzanuu OI1 u MuUHMManbHOM peanu3anuu ycraBku PO.
VYpaBHeHus cpabaTbIBaHMUS:

(X8, a,) =Y.,
Yo% (v v ) a(vl, vih &b ]= Voma 4)
ymax[x1a1”'(‘/1”’ ) ,(Vlﬂ1 ) SRR l:’]:ycmin

YpaBHEeHUs BO3Bpara:

y(x,a,,...a,)=Y,
Vo8- (] eVl b VeV Erell | = Vomee (B)

4 "

Vi %8 (VL3 )8 (V0 ) G ] = Yo,

4 ! 4 l4
e Q- d Ve Vm,é:l §k ual, an,Vl, Vm, k — 3HAUYECHUS NapaMETPOB

1 Memaromux (GakTopoB, OTHOCSIIUECS, COOTBETCTBEHHO, K MUHUMAJILHON U MaKCH-
MaJIbHOU peanu3ainuu QyHKIUU MpeoOpa3oBaHus;

Yer Yemint Yemax —HOMHHAnbHAS ycTaBka PO u eé MUHHMAanbHAsS U MAKCH-
MaJIbHas Peaau3alus;

Ye1r Yemint Yemax — HOMUHanbHas ycTaBka Bo3Bpata PO 1 eé MUHMMAsbHAs U

MaKCUMAaJIbHAS peaI3aLiUsl

JlanHble ypaBHEHMsI cpaOaTbIBaHMS MO3BOJSIOT OINPEIAEIUTh YYBCTBUTENb-
HOCTbh YCTPOMCTB 3auuThl. [Ipy cpaBHEHUHM pa3IMYHBIX YCTPOWMCTB 3alllUTHI, OE30T-
HOCHUTEJIBHO K KOHKPETHBIM 3JIEKTPOYCTaHOBKAaM, Ha KOTOPbIE OHU MOTYT OBbITh yCTa-
HOBJICHBI, HYKEH MOKa3aTeNlb YyBCTBUTENBHOCTH CAMHUX YCTPOMCTB 3amuThl. Omnpe-
JIEIMM €r0 KaK BEIMYHUHY, OOpAaTHYI0 MUHUMAJIBHOMY MPHUPAILIEHUI0 KOHTPOJIHpYe-
MOU BEJIMYHUHBI, HEOOXOIMMOMY JIJIsl CpabaThIBaHUS YCTPOUCTB 3aIUThI

1 Xom
Viin = AT Y O x (6)
c* c om
XC - X()Wl
rae A :X— - OTHOCHUTEJIbHAS BEIWYMHA MUHHMAJIBHOTO IPHUPAIICHHUS,

om

HEO0OXOIMMOT0 JIJIsi CpadaThIBAHUS 3aILUTHI.
[Tokazarenu MUHUMAIIBHOW U MAKCUMAJIbHOW YYBCTBUTEIBHOCTH:

Viin = — om ’ )



Vmax — 1 — X om
A X emin = X

cmin® cmin - om

KpatHocTh cpaOaTbiBaHWS M MUHUMAalbHAas KPATHOCTb KOHTPOJIUPYEMOH Be-
JIMYUHBI OIIPEJIEISIOTCS O CIETYIOIUM (hopMynam:

N, :1+AC* (8)
N, =NK,

rae Ky — koahpunueHT 9yBCTBUTETLHOCTH 3AITUTHI
PaccmoTpeHHbIE BBIpaKEHHS TO3BOJIAIOT aHAIM3UPOBATH W TPOU3BOJUTH
HACTPOUKY YCTPOUCTB 3aIIUTHI AIEKTPOOOOPYTIOBAHUS.
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YCTPOUCTBO MOHUTOPUHT A SJIEKTPOITPOBOJJHOCTHU IIOYBBI

AnHoTaums. {15 OIEHKH pa3IUYHBIX MApaMETPOB HCCIEAYEMbIX OOBEKTOB B
MEIUIMHE, TPOMBIIUIEHHOCTH, CEJIbCKOM XO3SMCTBE MPUMEHSETCS WU3MEPECHHUE HX
WMIIEJIaHCa, T.€. TOJHOTO COMPOTUBIICHUS IEPEMEHHOMY TOKY. B WacTHOCTH, B CE€llb-
CKOM XO3SIICTBE arpoOTEXHUYECKHE CBONCTBA MOYBHI (BJIAKHOCTh, 3aCOJEHHOCTD,
HMOHHBIN COCTaB) MOKHO OIIEHUBATh MO €€ JIEKTPONPOBOJHOCTHU. [Ipu 3TOM UCIOb-
3YIOTCs JIaDOpaTOPHbIE U3MEPEHUS, PyYHOE 30HIUPOBAHUE MOJICH U aBTOMAaTU3HPO-
BaHHBIC 00CJIEIOBAHHUS C ITOMOIIBI0 MOOMILHOM TEXHUKH. B TO ke BpeMs B cucTemMax
TOYHOTO 3eMJICJICIIUS €CTh MOTPEOHOCTh B HEMPEPHIBHOM MOHUTOPHHIE COCTOSHHS
1mouBbl. B cTarhe mnpemioxkeHa CTpyKTypa yCTPOWCTBA ISl HEMPEPBIBHOTO MOHHTO-
PHHTA 3JICKTPONPOBOJHOCTH ITOYBBI B CUCTEME HHTEPHETA BEILICH.

KaroueBbie c10Ba: 3JI€KTPONPOBOAHOCTD, II0YBA, MOHUTOPUHT, HHTEPHET BE-
IIeH, UMIICIaHC.

Bezik D. A., Bychkova T.V., Pronin V.A., Harin N.S., Malashenko P. D.
SOIL ELECTRICAL CONDUCTIVITY MONITORING DEVICE

Abstract. To evaluate various parameters of the studied objects in medicine,
industry, and agriculture, measurement of their impedance, i.e. total resistance to al-
ternating current, is used. In particular, in agriculture, the agrotechnical properties
of the soil (moisture, salinity, ionic composition) can be assessed by its electrical
conductivity. At the same time, laboratory measurements, manual field sensing and
automated surveys using mobile equipment are used. At the same time, precision
farming systems require continuous monitoring of soil conditions. The article pro-
poses the structure of a device for continuous monitoring of soil electrical conductivi-
ty in the Internet of Things system.
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BBenenme. /{711 OLEHKH arpOTEXHUYECKUMX CBOMCTB IOYBBI HCIOJIB3YIOTCA €€
paznuuHble PU3uKO-XuMudeckue napameTpol. OAMH U3 TaKUX MApaMeTpPoB - DIEKTPO-
IPOBOJAHOCTH MOYBBL. OHA JIETKO M3MEPSETCsl KaK B MOJIEBBIX, TaK U B J1a0OPATOPHBIX
YCIIOBUSIX, MO3BOJISIET JOCTATOYHO OOBEKTUBHO OIICHMBATh MHOTHE CBOMCTBA IOYBHI,
TaK KakK 3JIEKTPOIPOBOIHOCTh 3aBUCUT OT 0OBbEMHOM MJIOTHOCTH HOCUTENEH 3apsiaa (B
MIOYBE 3TO B OCHOBHOM HMOHBI PACTBOPEHHBIX COJIEH), UTO MO3BOJIET OLEHUTH KOJIUYe-
CTBO PACTBOPEHHBIX COJIEH, a TAKXKE HEKOTOPBIE IPYTrUe MapaMeTPhl — CTENEHb YILIOT-
HEHUsS, COCTaB MOHOB W Jp. [1-6]. Bonbmiee kommdecTBO MH(POPMAIUU TO3BOJISET
y3HaTh U3MEPEHUE €€ UMIIeaHca B IIUPOKOM YaCTOTHOM Jauana3oHe [7, 8].

HcTtoprdecku 3J€KTpONPOBOAHOCTh IMOYB WM3HAYAIBHO OIPEIEIIACh JKCIe-
PUMEHTAIBHO B J1aOOPATOPHBIX YCJIOBHUSX. 3aTEM CTald HIMPOKO MPOBOAUTHCA HC-
CJI€IOBaHUSA B MOJIEBBIX YCIOBUSIX C MOMOIIBIO CIEIHATBHBIX MPUOOPOB, HAIPUMED C
MIOMOIIBI0 PYYHOTO MepeHOoCcHoro mpuodopa LandMapper [9] wiau ¢ mOMOIIBI0 MO-
OomnpHBIX KoMmILIekcoB [10, 11]. 3a pyOexoM mpakTHKa W3MEPEHHUS DJICKTPOIPOBO/I-
HOCTH TIOYB NPUMEHSIETCS U1l KAPTUPOBAHUS IOJIEM B CUCTEMAX TOYHOI'O 3eMIIE]IE-
must. [logoOGHbIe TEXHOJIOTHHU TPEIOIaraloT eIMHOBPEMEHHOE MTPOBEICHUE U3MEpe-
Huil. [Ipu U3MEeHEHUU MONEeBBIX YCIOBHH (OCOOEHHO NPH U3MEHEHHH BIAXKHOCTH)
U3MEPEHUS HAJ0 MPOU3BOJAUTH NMOBTOPHO. VICKIIOUHUTH 3TOT HEZOCTATOK BO3MOXKHO
IIyTEM BHEJPEHUSI CHUCTEM HEMPEPHIBHOTO MOHUTOPHHIA IMAPAMETPOB IMOYBBI. ITO
CTAHOBUTCSI BO3MOXKHBIM OJlaro/iapsi BHEAPEHUIO TEXHOJIOTU MHTEpHETa BemeH [12-
14]. CoBpeMeHHbIe OECIPOBOJIHBIE CETH IMO3BOJISIIOT MepeaaBaTh MHGOpPMAIUIO Ha
OOJIBIIINE PACCTOSIHUS, @ Majo€ PHEPronoTpedsicHue ammapaTypbl — HCIOJIb30BaTh
OaTapeliHOe MUTaHUE C ABTOHOMHOCTHIO nopsiaka 10 jer.

Pa0oThI 110 BHEAPEHUIO UHTEPHETA BEIEH B CEJIbCKOE XO3SIMICTBO B HACTOSIIIEE
BpeMsi upoko BeayTcs (Hanmpumep [12-14]). CnepxkuBaromum (HakTopoM JisE MOHH-
TOPUHTA COCTOSIHUSI TIOUB SIBJISIETCS] TPYJHOCTH CO3aHMs MH(DOPMATUBHBIX U HEJIOPO-
T'UX JaT4YUKOB coCcTOsiHMS TouBHI [15]. TloaToMy pazpaboTka maTdnka, HaIEKHO OIle-
HUBAIOLIEr0 arpOTEXHUUYECKUE MapaMeTpbl TOYBBI MO €€ 3JIEKTPONPOBOJHOCTH SBJISI-
eTCs aKTyaJlbHOM 3amadeil. [Ipu 3TOM OH JOJDKEH OBITh JIOCTYIIEH U JICIICB JJIST Mac-
COBOI'0 IPUMEHEHUS.

eab. Pa3zpaboTka aBTOHOMHOTO yCTPOMCTBA JIJIT MOHHUTOPHUHTA 3JICKTPOMPO-
BOJIHOCTH TIOYBBI.

Marepuajbl 1 METOAMKA HCCAeA0BaHUA. [ ompeneneHuss 3IeKTpOInpo-
BOJTHOCTH MO>KHO HCTOJIb30BaTh pa3andHbie MeToAbl [16]. Haubomnee npocThiM sBIIS-
€TCs KOHTAKTHBIH MeToA. OOBIYHO HCIOJB3YETCs JIBYX- WJIM YETHIPEXDJIECKTPOIHBIN
Croco0 IS U3MEPEHUS DJIESKTPOIPOBOAHOCTH Ha MepeMeHHOM Toke. [Ipocreitiime
WU3MEPUTEJIM U1 MHOTOYMCIIEHHBIC TOPTATUBHBIE YCTPOMCTBA, MIPEjIaracéMble Ha PbIH-
K€, 4aCTO UMEIOT TOJIBKO JIBA U3MEPUTEIBHBIX JIEKTPoAa. B ycTpolcTBE JIUTENBHO-
0 MOHUTOPHUHTA 3TO HE MPUEMIIEMO, TAK KaK MOCTEIIEHHAs MOJISIpU3alus JIEKTPOJOB
BCJICJICTBUE U3MEHEHHS CBOMCTB MOBEPXHOCTH JJICKTPOJIOB M MOYBBI OKOJIO HUX OYy-
J€T BHOCHTbH MOCTOSIHHO PAaCTYIIYyK) CUCTEMAaTHYECKYIO IMOTPEIIHOCTh B U3MEPEHUS,
YTO HE JIOMYCTUMO. YEThIPEXIIEKTPOIHBIA METO] U3MEPEHUS MO3BOJSET M30eXKATh
MOJIIPU3ALIMY U, CIIEI0BATEIBHO, MPOBOJIUTH JOJTOBPEMEHHBIE U3MEPEHHUS BJIIEKTPO-
npoBoAHOCTH. [Ipu 3TOM 1Ba 31eKTpoja SBIAIOTCA TOKOBBIMH (IJIs1 TPUIIOKEHHS
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HaANpPsDKEHUsI K TOYBEHHOMY 00pasily) U JBa — MOTEHLUUAIbHBIMU (711 ONpeIeTICHHS
Pa3HOCTH MOTEHLIMAJIOB HAa IOYBEHHOM 00pa3lie) Kak IM0Ka3aHo Ha pUCYHKe 1.

Pucynok 1 — Cxema KOHTaKTHOTO ONPEACIICHUS AIEKTPOIPOBOIHOCTH MOYBHI [9]

B nocnenHue Bpemsi CylIECTBYET yCTOMYMBAas TEHACHIUS [0 MUHHATIOpU3a-
IIMU 3JIEKTPOHHBIX YCTPOMCTB, BHEAPEHUIO OECIIPOBOIHBIX YCTPONUCTB C aBTOHOMHBIM
IIUTaHUEM U YIPABICHUEM C ITOMOIIBI) MUKPOIIPOLIECCOPOB.

DIEeKTPONPOBOAHOCTh OYBBI 3aBUCUT OT MHOTHX NapaMeTpPOB U NP aHAIHU3E
pEe3yNbTaTOB U3MEPEHHUs HAJ0 MPUHUMATh BO BHUMAHUE 3aBUCUMOCTH 3JIEKTPOIPO-
BOJTHOCTH OT YaCTOTHI MPWJIOKEHHOTO HANPSIKEHUS, €T0 BEIUYUHBI, TEMIIEpaTyphl U
T.J. DTO O3HAYAET, YTO B YCTPOMCTBE MOHMTOPHHIA JKEIATEIBHO U3MEPSTH MOJHBIM
MMIIEJIJAHC Ha PA3JIMYHBIX YACTOTAX MIPH OJHOBPEMEHHOM KOHTPOJIE TEMIIEPATYPHI.

Jlnst u3MepeHus uMneanca NpUMEHSIOT CielualibHbIe PUOOPHI - U3MEPUTEIU
RLC (u3mepsitoT OTJeIbHbIE COCTABISIONINE UMIIEIAHCA) U U3MEPUTEIN UMMUTAHCA
(u3MepsoT MoayNb U (Pa3zy uMIienanca). T TpruOOpsl OOBIUHO MPEAHA3HAYEHBI IS
1a00paTOPHBIX UCCIEIOBAaHUN U B YCTPOMCTBAX MOHUTOPUHTA HE TMPUMEHUMBI. [[71s
ATUX IIeJIe Topa3fo yao0HEe HMCIOJb30BaTh CHEIUATN3UPOBAHHBICE HHTETPATbHBIC
CXEMBbI, KOTOPbIC BBITYCKAET COBPEMEHHAs MPOMBIIUICHHOCTh, Hampumep ADS933
[17, 18]. Otu UC BeimyckaeTcs ¢pupmoit Analog Devices. Eé ¢pyHkunonanbHas cxe-
Ma BKJIIOYAeT B ceOs Cleayromue OJIOKH (CM. pUCYHOK 2):

- FTEHEepaTOp TAPMOHUYECKOTO CUTHAA;

- aHAJIM3aTOp HANPSKEHUS U TOKA JBYTOJIOCHUKA;

- 0J10k 00pabOTKHU JaHHBIX.

AD5933 renepupyeT nmepeMeHHOE HAINpPSHKEHHUE 3aJaHHOTO Psjia 4acTOT JIs
BO30YKJIEHHUSI TOKOM UCCJIENyeMOT0 00pa3ia, U3MepseT COOTHOILIEHUE aMIUIUTY/] TO-
Ka 1 HApsDKEHUS U pacCUMTBIBACT MOJYJIb U (pa3y umnenanca. [lonyueHHbie JaHHbIE
MOHO cuuTaTh 1o unrepdericy 12C.
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Pucynok 2 - @ynknuonansaas cxema AD5933

Jns m3MepeHus: Mo 4YeThIPEXINEKTPOAHOM CXEME YCTPOMCTBO MOHHUTOPHHIA
HEOOXOAUMO JOIMOJHUTh MHCTPYMEHTAJIbHBIM YCUIIUTENIEM, HAIPUMED, KaK OIMHCAHO
B pabote [19]. DTO MO3BOIUT MOAKIIOUUTH TOKOBBIE 3JEKTPOABI K YHHUIIOJISIPHOMY

Bxoay AD5933.

K reHepaToPy HW3KOM 4ACTOTHI
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Pucynok 3 — UHCTpyMEHTAIBHBIN YCUIIUTEND ISl YETBIPEXAIEKTPOAHON cXeMbl [ 19]

VYnpaBneHue BceM yCTPOWCTBOM MOHMTOPHUHTIA JAOJKHO OCYHIECTBISTHCS MUK-
ponpoiieccopoM. K HeMy He NMpeabsaBisieTcsi 0COObIX TPeOOBaHUN U OH MOXKET OBITh
npakTudyecku Jaro0biM, Hampumep cepuu PIC (mpousBoactBa Microchip) nmu AVR
(mpousBozactBa Atmel). EqurcTBeHHOE TpeOOBaHHE — MaJloe SHEPromnoTpedIcHHe U
BO3MOKHOCTb NIEPEX0/1A B CILIIIUNA pexxuM. DyHKIIMM MUKPOIIPOLECCOpa:
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- 3a1aHKNE peKUMa PabOTHI U3MEPUTEIIS UMITCIAHCA;

- IPOBEJCHUE NEPUOIUUECKUX U3MEPEHUIN UMIIEaHCca U TEMIIepaTyphl;

- HAKOTJICHUE JJAHHBIX B MaMsITH;

- BbIJIa4y JAHHBIX 10 BHEITHEMY TPEOOBAHUIO MJIH 110 PACTUCAHUIO.

Muxkpokontposuiep PIC16LF1847 Moxer ObITh HCIONB30BaH B JaHHOM
ycrpoiictBe [20]. OH MMeeT HHM3KOE SHEpPronoTpelsieHue, pa3BUThIE BO3MOKHOCTU
taktupoBaHus (ot 32 k' 10 32 MI'1) ¢ cTOpOKEBBIM TakMEPOM U BO3MOKHOCTBIO
yX0/1a B CISILIUN PEKUM.

s obecrieueHust (GyHKIIMU OECIPOBOJHON MEpenadd JaHHBIX YCTPOMCTBO
MOHUTOPHUHTA JIOJXKHO UMETh MOAYJIb CBSI3U. B KauecTBe HEro MOKHO MCIOJIb30BATh
Wi-Fi, Bluetooth nim Zigbee momynb. OmHako ropas3mao O0JIBIIYIO JABHOCTH Iepe-
a4yl TaHHBIX oOecrieunBaeT Moayib LORa B cetm LORaWAN, oGecmneunBaromimii
npu 3ToM Hu3Koe ’HepronoTpedsienue [21]. Cerb LORaAWAN umeer ckopocTh nepe-
naun gaHHbIX 0,3-50 k0/c, maabHOCTh AeWcTBHUSA OT 1 10 15 KM M MCHOJIB3yeT HEeu-
LEH3UPYEMbI Uana3oH 4acToT. MOXHO NPEAJIONKUTHh HCIOJIb30BaTh HEIOPOTroil
LoRa-moayns cBst3u E220-900T22D [22]. OH uMeeT BBIXOAHYO MOIIHOCTL 22 dBm,
pabouyro wactory 868 MI'1, 4yBCTBUTEIBHOCTh MpUeMHHKA -129 dBM, najibHOCTH
CBs3U 5 KM, TOK motpebnenusi 110 MA npu nepenade u 5 MKA B pexume cHa. Hc-
nosib3oBanue cereit LORaWAN mnonpaszymeBaer, 4To MECTOINONOKEHUE TepeaTyu-
KOB MO>XHO OMPEEATh METOJIOM TpUaHryJisinuu 6e3 npumenenus GPS, uro mo3so-
JISI€T UCTIOJIb30BATh UX B CUCTEMaX TOYHOIO 3eMJICACIIUS JJIsl KAPTUPOBAHUS TTOJICH.

OreHka sHEPronoTpedIeHUs: yCTPOMCTBa MOHUTOPUHTA MTOKa3aHa B Tabnuiie 1.
KonuuectBo ceancoB paboThI/CBsI3M OlleHEHO B 8 pa3 (kKaxiable 3 vaca), UX BpeMs —
no 10 c. 3naunt pacxonyemas 3a 1 cyrku émkocth Oarapeu pasHa 0,121 - 10 - 8 /
3600 + 0,0000061 - (3600 - 24 - 10 - 8) -24 /(3600 - 24) =0,0028 A-u.

Tabnuna 1 - DHepronorpediieHne y37I0B YCTPOMCTBA MOHUTOPUHTA

MUKPOKOHT- zuxlq)q)epeli- usMepuTeNb |, oo MOy
posep [IUATbHBINA uMIenaHca Hroro
PIC16LF1847 | ycumurens AD5933 et
AKTHUBHBIN PEXUM 0,065 MA 0.9 MA 10 MA 110 MA 121 MA
Crsimii pexum 0,3 MKA 01 MxA 0,7 MkA 5 MKA 6,1 MKA

JlJis aBTOHOMHOTO MOJyJisi HEOOXOAMMO HAaJEKHOE U JIOJITOBPEMEHHOE 3JICK-
TponuTanue. Vcnonb30BaHrne akKyMyJIaTOpoB He Bcernaa 3¢(eKTUBHO, TaKk KaK BO3-
MOKHOCTb TIEpe3apsKi HE aKTyallbHa, a aKKyMYJISTOPhl UMEIOT OOJIBIINI TOK CaMO-
paspsija yem rajibBaHuuyeckue Oarapeu. [lpu ucnoab30BaHUU JTMTUEBBIX THOHUIXJIO-
puanbix Oatapeit Tuma ER26500H-LD [23] émkocThio 8,5 A‘u HCMOIB3Ysl paccyuu-
TaHHOE SHepromnoTpedieHne Takod EmkocTu Oarapen xBaTuT Ha 8.3 roma. Ecnu
y4eCTh, UTO B 3UMHEE BBIXOJ Ha CBSI3b MOXKHO OTPAHUYUTH, TO BIIOJIHE JOCTHKHMO
BpeMsi aBTOHOMHOM paboTel B 10-15 ner.

CTpyKTypHas cxema MpejiaraeMoro yCTpocTBa MpeicTaBlIeHa Ha PUCYHKE 4.
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Pucynok 4 — CtpykTypHasi cxeMa yCTpOHCTBa MOHUTOPHUHT A
ANEKTPONPOBOIHOCTH OYBBI

BriBoabI

[IpenyioxeHa CTpykTypa yCTPOMCTBA MOHUTOPUHTA SJIEKTPOIPOBOAHOCTH TOY-
BbI, pa0oTaroiasi B CUCTEME MHTEepHEeTa Belel. Takoe yCTpOMCTBO CIIOCOOHO OICHU-
BaTh arpOTEXHUYECKUE CBOKCTBA MOYBHI MO €€ UMIIEIAHCY, U3MEPSAEMOro Ha 3aJaH-
HOM T0JIOCE YacTOT. Y CTPOIMCTBO OCHAIIAETCS] OECIIPOBOIHOM JIMHUEH CBSI3U JTabHO-
CTBIO ICUCTBUS 5 KM U MUTACTCS OT raJIbBAHUYECKOM OaTapeun ¢ BpeMEHEM aBTOHOM-
HOU pabotel Oonee 10 net. Pabora B cetn LORAWAN obGecnieurBaeT mOMUMO Tiepe-
a4 TaHHBIX €1I€ U MO3ULMOHUPOBAHUE YCTPOMCTBA, a OJTHOBPEMEHHOE U3MEPEHHE
TemriepaTypsl 1 umneaanca ¢ nomoiusio MC AD5933 ucuepnsiBatonue gaHHbIE 00
AIEKTPONPOBOJHOCTH MOYBBI B MECTE U3MEPEHUS.
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OCHOBBI PACIHTPEAEJIEHUSA IOTOKOB SQHEPT'NU
B CEJIbCKOXO3SIMCTBEHHBIX CUCTEMAX

AHHOTauMs. B maHHOW cTaThe paccMaTpUBAETCs IIMPOKUN CHEKTP MUCTOYHU-
KOB DHEPIrUH, KOTOpble (PYHKIIMOHUPYIOT B pa3HbIX (popmax U NmepenaroT ee Mo CeTIM
nepenaur. Kpome toro, uccienyercs poib SHEProNpUEMHUKOB, KOTOPbIE PUHUMA-
10T MOCTYNAIOILYI0 SHEPTUIO U TPAHC(HOPMUPYIOT €€ B KOHEUHYIO MPOAYKIHI0. Baxk-
HO OTMETHUTH, YTO BCE 3TH KOMIIOHEHTHI B3aUMOJECHUCTBYIOT APYT C IPYTrOM U CBSI3aHBI
OOILIHOCTBIO PEXUMOB PaOOThI, KOTOPBIE MOJACPKHUBAIOTCS B HEMIPEPHIBHOM IMPOIIEC-
ce mpeoOpa3oBaHMs, pacHpeneseHus U norpediaeHus sHepruu. [Ipu stom nmeercs
oOuIMii mpoliecc ynpaBlieHUs, KOTOPBIM YIIpaBiIsieT BCEMH 3TUMU PEXKUMaMU PaOOTHI.
Taxum o0Opa3om, aHHAsi CTaThsl OXBATHIBAET BCE ACIEKTHI CUCTEMbI YHEProCHA0XKe-
HHUsI U OCHOBHBIE MPOLIECCHI, KOTOPBIE CONPOBOXKAAIOTCS B JAHHON CUCTEME.

43


https://www.elibrary.ru/item.asp?id=44078740
https://www.elibrary.ru/item.asp?id=44078740
https://www.elibrary.ru/contents.asp?id=44078731
https://www.elibrary.ru/contents.asp?id=44078731
https://www.elibrary.ru/contents.asp?id=44078731&selid=44078740
https://elibrary.ru/item.asp?id=34930903
https://elibrary.ru/item.asp?id=34930903

KiaroueBnbie ciaoBa: [loTok sHeprum, OMOPHEPreTHYECKAs CUCTEMa, CHCTEMBI
HEpProcOepeKCHMUS.

Vaskin A.N., Rakutko E.N., Bondarevich E.P., Garidov V.N.
BASICS OF ENERGY FLOW DISTRIBUTION IN AGRICULTURAL SYSTEMS

Annotation. This article examines a wide range of energy sources that operate
in different forms and transmit energy through transmission networks. In addition,
the role of energy receivers, which receive incoming energy and transform it into fi-
nal products, is explored. It is important to note that all of these components interact
with each other and are linked by common operating modes that are maintained in a
continuous process of energy conversion, distribution and consumption. There is a
common control process that controls all these modes of operation. Thus, this article
covers all aspects of the energy supply system and the main processes that occur in
this system.

Key words: Energy flow, bioenergy system, energy saving systems.

B ycloBUSIX CEIbCKOXO35MCTBEHHOTO MPOU3BOJCTBA LEIOCTHOCTh CHCTEMBI
DHEProcOepeKeHUs MPOABISIETCS Yepe3 (OopMUPOBAHUE HOBOIO Kaue€CTBEHHOTO
ONPEAEITICHNS], OCHOBAHHOTO HA B3aUMOJCKUCTBUM KOMIIOHEHTOB 3TOW CUCTEMBbI. B
paMKax MpUKIAOHOU Meopuu dHep2ocOepedCceHUs 8 IeKMPOmMexHON02ULeCKUX NPo-
yeccax (ITTOOTII) 0ObEKTOM HM3Yy4YECHUS SIBISCTCS CENbCKOXO3AUCMBEHHAS IHEpe-
muueckas cucmema (CIC). COC BkioyaeT B ce0s1 pa3IMUHbIe HCTOYHUKU SHEPTHUH,
CeTH Tepeslayu ATOM PHEPTUM, SHEPTONPUEMHUKH, KOTOPBIE MPEeoOpa3yroT MOJIydeH-
HYIO DHEPTUI0 B MPOJAYKIUI0. Bce ATH KOMIOHEHTHI CBSI3aHBI MEXAY CO00M U pado-
TalOT B HEMPEPBIBHOM MpPOIECCE MPEeoOpa3oBaHusl, pACTIPEACICHHS U MOTPEOIeHUS
SHEpruu, npu oo1emM nporecce ynpasienus pexkumamu CIC. Ctpykrypa COC nume-
€T UepapXHUECKyI0 OPraHU3aLMIO U €€ MIPUMEp MPEACTABICH HA pUcyHKe 1. Y Kax-
noro ypoBHsi COC CylIecTBYeT €IWHbIA DHEPreTHUUECKUM TMOKa3aTeslb - SHEPTrOeM-
KOCTb, KOTOpasi BBIUMCIISAECTCS KaK OTHOILIEHHE SHEPTUH, MOCTYMNAlolled Ha BXOM, K
SHEPIUH, BBIXOJSIIEH HA BBIXOJE 3TOr0 YPOBHS. Y KOMIIOHEHTA, KOTOPBIM NEepeaaecT
sHEepruro 6e3 mpeodpa3oBaHmil, IHEPrOEMKOCTh HE UMEET Pa3MEPHOCTH.

CTtaOUJIBHOCTh W OPraHU30BAaHHOCTH CHUCTEMBI OMPEACISIOTCS HaTIUYUueM
UepapXUUECKON CTPYKTYpbl. B MaHHOU CTPYKType 2JE€MEHThI BKJIAJLIBAIOTCS IPYT B
npyra, o0pa3ysl )KeCTKHE CBS3M U aBTOHOMHYIO HE3aBHCHMOCTh B3aUMOJICHCTBYIO-
mux nojacucteM. Kaxxnas mojcucrema npejcTaBisieT coOOr OTACIbHBIN Hepapxuye-
CKHI YPOBEHb, KOTOPBIM OTJIUYAETCS 0 YHUCIY U PACIIONOKEHHUIO PJIEMEHTOB, a TaK-
e TI0 TIpUpojie cucTeMbl. Kbl YPOBEHb SBIISIETCS AJIEMEHTAPHON CTYIECHBIO IS
BBIILIEJICIKAIIETO U CJIOKHOM CTYNEHBIO IS HIDKENexalero. B3aumonencrsue sie-
MEHTOB Ha 0oJiee BBICOKOM YPOBHE OIpPENeseTCS AUHAMUKON SJIEMEHTOB HAa HUXK-
HeM ypoBHe. Kaxplii nepapxudeckuii ypoBeHb 00J1aJjaeT TOCTATOYHOW aBTOHOMHO-
CTBIO M UMeEET CBOE XapakTepHoe ommcaHue. Ha kaxmaoMm ypoBHe (opmupyercs
CTPYKTypHasi crienuduieckass OopraHu3aiius, KoTopas OTIMYAeTCS OT MPeAbIayIIeh

CTPYKTYPBI.
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Pucynok 1 — Uepapxuueckas crpykrypa COC

B kauecTBe mepBOro ypoBHs MepapXuu OOBEKTOB CHUCTEM PHEPIETUKH HCCIie-
nyercs 3Heprerudyeckuid orepatop (D0), KOTOpBIM SABISETCA COCPENOTOYEHHBIM
KOMIIOHEHTOM PHEPreTHUECKUX Lernel, o0pa3yrolmux cucteMsl 3Hepretuku. [loaxon,
OCHOBaHHBIA Ha paccMoTpeHun uepapxuu o0bekToB COC, MO3BOJISET YIPOCTUTH
aHaJIM3 JUHAMUYECKOM CHCTEMbI IyTeM aOCTparupoBaHUsl WICATU3HPOBAHHBIX CO-
CPEIOTOYEHHBIX JIEMEHTOB M PACCMOTPEHUS UX KaK MPEAENIbHBIX CIIy4aeB BIUSHUS
peanbHOM cUCTEMbI IPHU YOBIBAHUM BIMSHUS APYTHX CBOMCTB CUCTEMBI.

Ha BTOpOM ypOBHE MEpapXUu HaXOAUTCS BUPTYaAIbHbBINA SHEPTETUUECKUIN OJIOK
(BOb), KOTOpBIN SIBISETCA TEOPETUYECKOM MOJETBI0 PEATbHOIO0 SHEPreTUYECKOro
00beKTa WM mpouecca. ITOT OJOK CTPYKTYPUPYETCS THUIOBBIMU SHEPTeTUYECKUMHU
OMepaToOpaMH.

B wuccnenosanuu, nposeaeHHom mpodeccopom B.H.Kaproeim, Oblim pac-
CMOTPEHBI 3JIEMEHTHl TEXHOJOTMYECKHX CXE€M ONTHYECKUX 3JIEKTPOTEXHOJOTUI
(O3T), koTOpBIe HENB3S OTHECTH HU K OJHOMY M3 TEXHOJOTHYECKUX YCTPOUCTB.
OnpeneneHHoe KOJUYECTBO TAKUX AJIEMEHTOB OBbLIO HA3BaHO "HESBHBIMU 3JIEMEHTA-
Mu". B manbHeWmux ucciaenoBanusx u myonukamusx B oonactu O9T, TepmuH "Bup-
TyaJlbHBIN 2HepreTudeckuid 610k" (BODbB) Obu1 BBemEeH M MpUMEHEH W HA JPYTUX
ANEKTPOTEXHOJIOTHSIX.

Bupryanbnsie sHepretuyeckue 6ok (BOB) npencrasistor coboit mpoueccsl
npeoOpa3oBaHus SHEPTUH U TIEPEHOCA BEILIECTBA, KOTOPbIE MOT'YT OBITh KJIaCCU(DUIIN-
pOBaHbl KaK TUIOBBIE MPOLECCHl. B 3aBUCHMOCTH OT MpeAMeTa aHaiu3a, KaXKIbli
BOb moxker paccMatpuBaThCs KaK OTAEIBHBINA JJIEMEHT WIM KaK COBOKYITHOCTb 3JE-
MEHTOB (SHEPreTUYECKUX ONEePaTOPORB) MpH OoJjIee TIIyOOKOM UCCIETOBAHUH.
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COBOKYITHOCTBIO 3JIEMEHTOB 3JIEKTPOABUIATENS SIBISETCA YCTPOUCTBO, BBINOJ-
HSIOLIEE NPeoOpa30BaHUE AIIEKTPUUYECKONW SHEPrUM BO BpalllaTElIbHOE IBU)KECHHUE.
OnTumu3anus KOHCTPYKTUBHBIX M JIEKTPUUYECKUX ITApaMETPOB JAaHHOTO YCTPOWCTBa
BO3MO)KHA ITyTEM H3MEHEHHUS KOHTAKTOB, OOMOTOK, 3JIEKTPUYECKUX M MArHUTHBIX
10JIEH ¥ MPOYUX KOMIIOHEHTOB.

[Ipun neranmpHOM aHanu3e OOMy4aTENbHOM YCTAaHOBKH, KOTOpas CIYKUT IS
npeoOpa3oBaHusl 3JIEKTPUUECKONM SHEPruu B HHEPIHI0 ONTHYECKOIO H3IIyYEHHS,
MOKHO BBIJIETIUTh TAKHE COCTABHBIEC 3JIEMEHTHI, KaK YCTPOMCTBO AJIEKTPHUUECKOTO TH-
TaHUs, ICTOYHHK U3ITy4YEHHUs, OTPAKATEIb U Pl APYTUX KOMIIOHEHTOB.
TexHonornyeckuid mpouecc o0ayYeHUs SBISETCA HAIJIAIHBIM IPUMEPOM SHEPTOTEX-
Hosornueckoro mnpouecca (OTII) Ha TpeteeM ypoBHe uepapxuu. ITII npeacrasiser
co00i COBOKYIMHOCTh B3aMMOCBSI3AHHBIX BHUPTYaJbHBIX DJHEPIETUUYECKUX OJIOKOB
(B9b), rae npoucxoaut npeoOpazoBaHUE UCXOAHOTO ChIPhS B TPOIYKIHUIO C y4aCTH-
eM sHepruu. B 3aBucumoctu ot ueneir moxaenupoBanusi, JTII moxeT ObITh mpen-
CTaBJIEH KaK MOCIEJOBATEIBHOCTh 3TANOB, TaK M KaK MOCIEAOBATEIBHOCTh 3HEpre-
TUYECKHUX OJIOKOB, IJIe OCYLIECTBIISIIOTCS Mepeaayda, Ipeodpa3oBaHUE U UCIIOJIb30BaA-
HUE SHEPTUM AJI1 TEXHOJOTUYECKUX IIeJiel. DTO 0COOEHHO aKTyaJIbHO B OOJIACTH OII-
TUYECKUX JIEKTPOTEXHOJIOTUH.

COBOKYITHOCTP MCTOYHUKOB 3HEPIHMM, SHEPreTHUECKUX JIMHUA U YCTPOMCTB
IPECTaBICHbl HA YETBEPTOM YPOBHE MEpapXUU KaK MOTPEOUTEIbCKAsi dHEpreTuye-
ckas cucrema (I19C). [Ins onucanus suepreruku [19C ucnonb3yercss maTemaTuye-
ckuii anmapat MKO, KOTOpBIi BKIIIOYAET B c€0s1 TEOPETUUYECKUE MTOJIOKEHUS U pac-
YETHBIE MPUEMBI JUIsl aHAJIM3a U CUHTE3a 3HEPrOTEXHOJIOTHYECKHX MpoleccoB. OcHO-
Boii MKO sBnsieTcsi 0OTHOBPEMEHHOE M3MEPEHUE IHEPrETUUECKUX MapaMETPOB dJie-
MEHTOB 3HEPreTUYECKON CHCTEMbI, KOTOpbIE 00JIalal0T yHOPSIOUYEHHON MpPOCTpaH-
CTBEHHON KoH(urypauuen [1]. HaydyHo-ucciaenoBarenbCKuil moaxoJ K H3yYEHHUIO
JaHHOM TEMaTHKH MO3BOJIsieT Oosiee IIyOOKO MOHATh MPUHIMIIBI (PYHKIIMOHUPOBAHUS
I19C u co3nath 3(HEKTUBHBIC CTPATETUH JIJI ONTUMHU3AIMN €€ padoThl. JIJIst 1OCTH-
KEHUS 3TOU LIEJIM UCIIOJIB3YETCsl CIOKHAs CUCTEMA MAaTEMaTUYECKUX MOJENEH U Me-
TOJIOB aHAJIM3a SHEPIETUUECKUX NPOLEccoB. M3ydyeHne 3HEpreTHYecKrX napaMeTpoB
AJIEMEHTOB CHCTEMBI MO3BOJISIET ONPEAEIUTh UX B3aUMOCBSI3b U BIIMSHUE Ha OOIILYIO
sHeprerudeckyto dpdexkruBHOCTh [IIC. CHHTE3 S9HEPrOTEXHOIOTUUECKHUX MPOIIECCOB
Ha OCHOBE ITOJYYEHHBIX JAaHHBIX MO3BOJSET CO3AATh ONTUMAIBHBIE YCIOBUS IS UX
pabOThI ¥ 3HAYUTENIBHO YBENUUUTH dHEprodpdextunocts [19C. [1].

Otpacab arponpomseinuieHHOTo komruiekca (AIIK) cocraBnsier miectoi ypo-
BEHb MEPapXUU W MPEACTABISIET cOOON COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 00JiacTen
SKOHOMHUKH, KOTOpbIE 00ECIEeUrBaOT MPOU3BOJCTBO MUILEBBIX M MPOMBIIUICHHbBIX
TOBapOB U3 CEJIbCKOXO3UCTBEHHOTO ChIPbsi B COOTBETCTBUU C MOTPEOHOCTAMH 00-
miecTBa U cupocom HaceseHus. CenbCKOX035UCTBEHHbIE MPEINPUSATUS — 3TO OCHOB-
Hbele koMoHeHThl AIIK. OnHa u3 riaBHBIX MpoOJieM JaHHOTO KOMIUIEKCca 3aKioda-
eTcs B obecrnieueHun 3HeprocOepexeHus. Js moBbpimieHus 3()QPEKTUBHOCTH arpo-
ITPOU3BOJICTBA CTPATETMYECKUM IIyTEM SIBISETCA YIYyYIIEHUE TEXHUYECKOTO U TEXHO-
JIOTUYECKOTO YPOBHSI MPOU3BOJICTBA U BHEIPEHUE CEIBCKOXO35MCTBEHHBIX TEXHOJIO-
I'Mil, KOTOPBIE MMO3BOJISIOT COKOHOMUTD SHEPTHIO U PECYPCHI.
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UckycctBennas 6uosneprerudeckas cucrema (MbOC) cocTaBiseT maTbIit ypo-
BeHb vepapxuu. OHa BKIIIOYAET B ce0sl Onosiornueckue 00beKThl, TEXHUUECKUE Cpel-
CTBa M COOTBETCTBYIOIINE UM CUCTEMBI TIepe/ilayd UHPOPMaLIUU, KOTOPBIE UCIIOJIb3Y-
I0TCS 11 TIOJTyYEHUS TPOMEKYTOUHBIX M KOHEUHBIX MPOAYKTOB, a TaKxKe JJIA co3/a-
HUsl ycloBui it ux npousBojactBa. UBO3C GyHKIMOHUPYET B Cpejie PHIHKOB dHEP-
MU, TEXHOJIOT UM, TEXHOJIOTMUECKOTO U SHEPTETUYECKOro 000PY10BAHUS.

VYenosusimu npousBojictBa U pyHkiuonupoBanuss MbOC u AIIK sBnsroTcs
MepeIOBbIE TEXHOJIOTMHU, KOPPEKTHOE MCIIOIb30BAaHUE SHEPTUU U PECYPCOB, a TAKKE
YAOBJIETBOPEHUE NOTPEOHOCTEN OOIIECTBA U HACEICHUS B MPOAYKTaX MUTAHUS U TO-
TPEOUTEIIbCKUX TOBapax. TakuM 00pa3oM, CEIbCKOE XO3SIHICTBO M OMOIHEPTETHKA SIB-
JISIFOTCS BAXXHBIMU 00JIaCTSIMH, TJI€ MHHOBALIMM U COKpAILICHUE MTOTPEOJICHUSI SHEPTUH
MOTYT ChITPaTh KIIOUEBYIO POJIb B 00ECIIEUEHUN YCTOMYUBOTO Pa3BUTHUS U DKOJIOTHU-
YeCcKoM 0€30MacHOCTH.
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VJIK 620.9

Bacbkun A.H., crapmmii mpenogaBarteib
OI'bOY BO bpsuckui ['[AY
Pakyrbko E.H., HayuHbIll COTpYIHUK
WNHCTUTYT arpOMHKEHEPHBIX U HKOJIOTHYECKUX MPOOJIEM CETbCKOX03IiCTBEHHOTO
npousBojacTBa — hunman denepanbHOro HAYYHOrO arporHKeHepHoro neHTpa BUM,
r. Cankr-IlerepOypr

INOTEHIIUAJI PA3BUTUA DHEPT'ETUKU
B COBPEMEHHBIX YCJIOBUAX

AHHoOTauMsi. B COBpEMEHHBIX YCIIOBHSX IPEJCTABIICH aHAJIM3 IMPOTHO30B Pa3-
BuTHs 3HepreTuku 10 2040-roma misl pa3IMUHBIX THIIOB dHEpropecypcos. boiee mne-
TaJbHO PACCMOTPECHBI OCHOBHBIE COCTABIISIONINE PAa3BUTHS BO3OOHOBIIIEMOM dHEpre-
TUKU. B TaHHOW CcTaThe ONMUCHIBACTCSA KPAaTKUM 0030p JaHHBIX aHAIU30B.

KaroueBble cioBa: 3HepreTuka, 0CTHOCTh, pa3BUTHE, BO30OHOBJISEMBIC HC-
TOYHHUKHU DHEPTHH, aTOMHAs PHEPreTHKa, SAEpHAs SHEPTeTHKA, dJICKTPUUICECKas dHEP-
I'CTHKA.

Vaskin A.N., Rakutko E.N.

POTENTIAL FOR ENERGY INDUSTRY DEVELOPMENT
IN MODERN CONDITIONS

Annotation. In modern conditions, an analysis of energy development fore-
casts until 2040 for various types of energy resources is presented. The main compo-
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nents of the development of renewable energy are examined in more detail.This arti-
cle provides a brief overview of these analyses.

Key words: energy, poverty, development, renewable energy sources, nuclear
energy, nuclear energy, electrical energy.

CoBpeMEHHOE pa3BUTHE MHAYCTPUAIBHON SKOHOMHUKH TECHO CBSI3aHO C DHEP-
TETUKOM, KOTOpasi UTPaeT poJib KPACYTrOJIbHOTO KaMHsS. DHEPTHUS ABJISETCS OCHOBOM
JUISl UHBECTUIIMI, NHHOBAIIUN U Pa3BUTHUSI HOBBIX OTpAciieil, KOTOPbIE CTUMYIUPYIOT
co3/1aHre pabourX MECT, MHKIIO3UBHBIN POCT U OOIIHI Mporpecc SKOHOMHUKH.

B pa3BuBarommxcsi ctpaHax NMPU3HAETCS, YTO COKpalleHHe OeTHOCTH HEBO3-
MOXXHO 0€3 HIMPOKOTO HCIOIb30BaHUS COBPEMEHHBIX (DOPM SHEPruu. YBEIUUYCHHE
YpOBHS MOTpeOIeHus1 SHeprun Ha ayury Hacenenus nao 10000 kBtu B rog paccmar-
pHUBAETCs KaK CYIIECTBEHHBIN MHCTPYMEHT ISl JOCTHXKCHUS PA3BUTHUS U COLIMATBHBIX
nepeMeH. HecMoTpst Ha TO, YTO HU3KUK YPOBEHb MOTPEOICHUS SHEPTUU HE SBIISAETCS
OCHOBHOM NPUYMHON OEIHOCTH U 3alo3]ajoro pa3BUTUs, OH IPEICTAaBIISIET HEIO-
CPEACTBEHHOE CIICJICTBHE MHOTHX U3 3TUX (aKkTopoB. [3].

B nepgoii nonoBune 2022 roja sHEPreTUYECKUE PHIHKM MHUPOBOrO MacIiiTada
CTOJIKHYJIUCh C OJTHAUM M3 CaMbIX 3HAUUTEIbHBIX MOTPSCEHUN 3a MTOCJIEIHNUE IECITHUIIC-
tust. [lannemus COVID-19, kondnukt Ha YKpanHe U aTaku Ha ra30MpOBOIbI PUBETU
K 3HAYUTEIBHOMY POCTY LIEH Ha HEPrOHOCUTEIH, YTO IMOBJIEKIIO 3a COOOW NepUIUT
SHEPrUU U MpOoOJIEMBI C SHEpPreTuYecKor 0e3onacHocThio B EBporie u 3anagHbIx cTpa-
HaxX. OTU COOBITHS TAKKE 3aMEIJIMINA PEaTU3aluIo eI 00ecreyeHusl BCeoOIero 1o-
CTyla K HEJOPOTMM M YCTOMYMBBIM MCTOYHUKAM dHepruu K 2030 roxy — OCHOBHOM
LEIbI0 YCTOMUMBOTO pa3BUTHS B Cpepe SHEPreTUKU Ha COBPEMEHHOM JTarle.

[logbeM LieH Ha PHEPrOHOCUTENM OKa3aj HauOoJblliee BIUSHUE HA pPa3BUBAIO-
IIMECS CTPaHbl, 0OCOOEHHO Ha T€, KOTOPbIE 3aBUCSIT OT UMIIOPTa YHEPrun. OHU UMEIOT
OTPaHUYCHHBIE BO3MOKHOCTU JIJII CMSATYEHUSI BO3JECUCTBUSL POCTA LIEH HA DHEPTUIO,
YTO MPUBOAUT K OTPAHUYCHHUIO SHEPTrONOTPEOICHHS B 3TUX CTPAaHAX M YBEIUYEHUIO
YpOBHS OCTHOCTH.

OpHUM U3 caMbIX OBICTPOPACTYIINX BUAOB TOILIUBA SIBJISETCS IPUPOIHBIN Ta3,
CIIPOC Ha KOTOPBIA MPOTHO3UPYETCS YBEIUYUTHCSA Ha 0OoJjiee yeM TOJIOBUHY. Takou
pOCT cripoca SIBISIETCS OJHUM U3 HanboJiee BBICOKUX CPEAM MCKOMAaeMbIX BHI0B TOII-
nuBa. [TaBHBIMU permoHamMu, TJI€ MPOUCXOIAUT pOCT cripoca, oyayt Kurait u bamxk-
Huil Boctok. Takxke cieayer OTMETUTh, YTO B cTpaHax OpraHu3zanuv 3KOHOMHUYE-
ckoro cotrpynuuuectBa u pazputust (OOCP) npupoansiii ra3z k 2030 roay craHert oc-
HOBHBIM BHUJIOM TOIUIMBa B JHEpPreTHYECKOM Oajiance. DTo OyAeT CIocoOCTBOBATH
BBEJICHUIO OTPaHUYEHUN Ha BBIOpOCHI anekTpoctanimii B CLLIA [1].

Hanbomnee OBICTpOPACTYIIUM PHIHKOM B JHEPreTHUYECKOM OTpaciu SIBISETCS
PBIHOK 3JIEKTPOIHEPIHH. DTOT PHIHOK BHOCUT CaMblil 3HAUUTENbHBIN BKJIaJ B COKpa-
IIEHUE UCIIOJIb30BaHUSI MCKOIMAEMbIX BUIOB TOIIMBA B MHUPOBOM 3HEPreTUYECKOM
6amance. C pocToM cIipoca Ha AJIEKTPOIHEPTUI0 nmotpedyercsa cozmanue 6omee 7000
['uraBarT reHepupyromux moimHocTell. Kpome Toro, He0OX0AMMO BBIBECTH M3 JKC-
TJTyaTalui HeKOTopbie AekTpocTanimu K 2040 romy. B o6mryto cTpykTypy 3Hepre-
TUYECKOTO OanaHca OyayT BKJIFOYEHBI HOBBIE CTAHIIUU, KOTOPHIE CMOTYT YJIOBJIETBO-
PUTH BO3pPACTAIOIIMI CIIPOC HA JIEKTPOIHEPTHIO.
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AToMHas 3HepreTuka OyJIeT OCTaBaThCsl HEOTHEMIIEMOW YaCThIO dHEPreTHYC-
CKUX CTpaTe€ruil pas3IMYHBIX CTPaH, AaXKE TEX, KOTOpbIE MOCTENEHHO (a3zupyroT
ATOMHBIE 3JIEKTPOCTAHIIMU U UIIYT aJbTEPHATUBHBIE UCTOYHUKHU SHEpruu. IIporno-
3UpYEeTCsl, YTO MOIIHOCTh ATOMHOM 3HEPTreTHKU yBenuuutTcs Ha 65%, ¢ 400 I'Bt B
2020 roxy mo 6osee uem 600 I'BTt x 2040 rony.

SlnepHast HEpreTuKa mpeayiaracT OJIHy U3 HEMHOTMX BO3MOXKHOCTEH ISl CO-
KpalieHus: BbIOPOCOB yriiepojia B KpymHOMacIITaOHbIX MacmTabax. OHa MOXKeT
CTaTh OCHOBOW sHeprernyeckor cucremsl kK 2040 romy. Pacuersl mokaspIBaroT, 4TO
BHEIPECHUE SJICPHOM PHEPreTUKU MO3BOJUT COKpaTuTh nmoutu 50% eKerogHbIX BbI-
opocoB B Kopee, 12% B SAnonun, 10% B CIIA, 9% B EBponetickom Coroze u 8% B
Kurae [2].

Bo0300HOBIsIEMbIE HCTOYHUKN YHEPTUU SBIISIOTCS KIFOUEBBIM (DaKTOPOM B JI0-
CTHXKEHUM 3€JICHOM, 0e30macHOi U JocTynHOM sHepruu. OHU 00J1a/1al0T CIOCOOHO-
CTBIO YJIYYIIUTh UJIU CMSATYHUTH MOCICACTBUS U3MEHEHHS KJIMMaTa, 00CCIeYUTh CTa-
OWJIBHOCTD 1I€H Ha YHEPTUIO0 U COKPATUTh PACXO0/bl Ha HEE. ITO OCOOCHHO aKTyaJIbHO
B HACTOSIIIIEE BPEMsI, KOI/1a CTPEMUTEIbHBINA POCT LIEH HA MCKOMAEMbIE TOIUIMBA CO-
3/1aeT MPOOJIEMBI JJIs1 OCTHBIX CTpaH, KOTOPHIE SABJISIIOTCS UMITOPTEPAMU YHEPTHUU.

ConHeuyHble U BETPOBBIE TEXHOJIOTUHU, TAKUE KAK COJIHEYHbIE MUHU-CETH, MO-
YT U3MEHUTh SHEPreTUYECKYI0 CUTYallMI0 B Pa3BUBAIOLIMXCS CTPAaHAX. JTU TEXHO-
JIOTUU IIMPOKO PACIPOCTPAHEHBI U UMEIOT KOHKYpPEeHTOCIocoOHyIo 1ieHy. Kpome To-
ro, OHU SIBJISIIOTCSI HAJIC)KHBIM UCTOYHUKOM SHEPIUH, OCOOCHHO B COYETAaHUU C aKKY-
MYJISITOPHBIMU OaTapesiMu. ['MaposHepreTka TakKe MPEeaOoCTaBIISIET BO30OHOBIIsE-
MYIO SHEPTHUI0, KOTOPasl SIBJISETCS JACIIEBBIM UCTOYHUKOM DJIEKTPUUECTBA.

ConHeuHble MHHHU-CETH OOECIEUMBAIOT HHEPrUeH yJaJeHHBIE HACEJICHHBIC
MyHKTBI, KOTOPbIE HE UMEIOT AOCTYNA K TJIABHOM 3JEKTPOCETH. DTO OCOOEHHO BaXKHO
JUIsl 00ECTICUCHHS DJIEKTPOIHEPTUEH KUZHEHHO BAaKHOTO 000PY/I0BaHUS, UCIIOJIb3Yye-
MOTO B MEAMIIMHCKUX YUPEKICHUSIX, a TAKXKE JJISl MEePEeKauku BOJbI B (PEPMEPCKUX
X03s1cTBax. bnaromapst MCHoJIb30BaHUIO COJIHEUHBIX MUHU-CETEN yIaJCHHbIE Hace-
JIEHHBIE IMYHKTHl MOTYT MOJYYHUTh JOCTYI K HAJACKHOMY M YHUCTOMY DJIEKTPUUYECTBY
10 MUHUMAJIbHBIM 3aTpaTaM.

[Iporno3upyercs, 4to nojkiatoueHue 490 MUIJIMOHOB YEJIOBEK K COJHEUHBIM
MUHU-CETSIM MOXKET MPUBECTU K COKpalmieHuio BoiOpocoB CO2 Ha 1,2 muimmapna
TOHH. JTO CBUJETEIBCTBYET O TOM, YTO MCIIOJIH30BAHNUE COJTHEUHBIX U JIPYTHUX BO300-
HOBJIIEMBIX HMCTOYHHUKOB DSHEPTUU MOXKET OKa3aTh MOJIOKUTEILHOE BIIMSHUE Ha
OKPY’KAIOIIYIO Cpely U KJIMMaT.

OpHolt U3 BaXKHEHITUX MPOOJIEM COBPEMEHHOCTH SIBJISIETCS M3MEHEHUE KIIMMa-
Ta, BBI3BAHHOE BHIOPOCAMM MAPHUKOBBIX Ta30B, OOJIbIIIAsl YAaCTh KOTOPHIX CBSI3aHA C
notpebsienreM 3Hepruu. C 1eNblo peleHus 3Toi mpoOieMbl M 00ECIIeUeHHs] OCHOB-
HBIX DHEPreTUUECKUX YCIIYT, SIBIISIFOIIUXCS OCHOBOM DKOHOMUKH, PEIIAIOIIee 3Haue-
HUE nMeeT (PMHAHCUPOBAHNE MACIIITAOHOTO PAa3BUTHS U BHEAPEHUS BO30OHOBIISIEMBIX
MCTOYHUKOB DHEPIHH, & TAKXKE IMOBBIIIEHUE dHEProdHPEeKTUBHOCTH MPU MOCTETICH-
HOM OTKa3€ OT UCKOIaeMOro TOILIHBA.

Heobxoaumo OTMETHTH, YTO XOTS TJIOOATbHBIE WHBECTHUIIUU B DKOJOTHUYECKH
YUCTYIO SHEPTUIO NTOKA3bIBAIOT POCT, B CTPAHAX C HU3KUM U CPETHUM YPOBHEM J0XO-
1a cuTyainus ocraetcss Ha ypoBHe 2015 rona unm emie Huke. OgHaKo, Al JOCTUKE-

50



HUSl HYJIEBOTO YPOBHS BbIOpOCOB K 2050 roay, MHBECTHLIMU B SHEPTETHUECKHUM CEK-
TOpP B Pa3BUBAIOIIMXCSA CTPaHAX JOJDKHBI YBEJIMYMUTHCS B 4yeThipe pa3a k 2030 rony,
nocturuyB 1 Tpuiuinona jnosiapoB. Oco0oe BHUMaHKE CIENYET YAEIUTh YCKOPEHUIO
WHBECTULIUNA B COJIHEUHYIO SHEPTHUIO, BETPOIHEPIETUKY HA CYIIE U BETPOIHEPTETUKY
Ha mope. [1].

OrpanuyeHHOe OI0JIKETHOE MPOCTPAHCTBO U OTCYTCTBUE JOCTYyNa K (pUHAHCH-
POBAHUIO B PA3BUBAIOLIUXCS CTPAHAX 3aTPYAHSIOT OCYIIECTBICHUE JTOPOrOCTOSIIUX
MEePBOHAYAIBHBIX MHBECTHIIMA B BO300HOBIISIEMbIE MCTOUYHUKH SHEpruu. B To ke
BpeMs, MAaKPOIKOHOMUYECKAs U MOJIUTUYECKAS] HEONPEEIEHHOCTh CHIXKAET UHTEPEC
YaCTHOT'O CEKTOpa K MOAAECPKKE BO30OHOBISEMBIX HCTOYHUKOB YHEPTUU.

CymiecTByeT 3MIUPHYECKOE JI0KA3aTEIbCTBO, YTO YIYUIIEHHE COLMAIbHBIX
YCIIOBHI HEPA3pPBIBHO CBSI3aHO C YBEIMYEHHUEM MOTPEOJICHNS SHEPTUH Ha AyLly Hace-
nenus. [Iponecc pa3BUTHS SIBISIETCS CIOKHBIM, OJHAKO OCHOBHAs MOJUTUYECKas Ma-
paaurMa 3aKirovaeTcsl B TOM, 4TO 0€3 HaJUIeKallluX dHEPreTUYECKUX YCIYT HEBO3-
MOKHO JIOCTUYb HACTOSIIETO SKOHOMUYECKOIO PA3BUTHSA. DHEPIE€THUECKHUE YCIYTH B
paznu4HbIX GOopMax MPEICTaBIAIOT CO00M BakHbIE KOMIIOHEHThI OyIyIIero pocTa u
pa3BUTHs. B 3TOM KOHTEKCTE BaKHO MPEO0JI0JIeTh ((MHAHCOBBIE U TOJUTUYECKUE Tpe-
rpajbl sl o0ecreyeHusl J0CTyna K HaJeKHONW MCTOYHUKAM SHEPIHH B Pa3BUBAIO-
IIUXCS CTpaHax.

B pa3BuTuu BO300OHOBISIEMON HHEPreTUKH BAXKHYIO POJIb MTPAIOT CHUCTEMBI
XPaHEHHsI AJIEKTPUUECKOM HEPTUH, KOTOPHIE 3a MOCJIEIHUE TObl TOCTUIIIA 3HAYM-
TEIbHBIX ycHeXoB. Takue cucTeMbl BKIKOYAIOT B C€0s1 HACOCHBIE M BO3/YILIHBIE aKKY-
MYJISITOPBI, HOBBIE 3JIEKTPOXUMUYECKHE CUCTEMBbI XpAaHEHUs, YCTPOMUCTBA C BBICOKH-
MU KOHJIEHCATOPAMHM, HAKOIIUTENU C TPABUTALIMOHHBIM U BOJIOPOIHBIM HAKOIUJICHHEM,
a TaKXKe AJIEKTPOXMMUYECKHE TeHEPaTOphl B TOILTUBHBIX AneMeHTax [S]. Oanako, 10
CUX TOp TaKUE€ BBICOKOEMKHE YCTPOMCTBAa CTOWJIA OYEHb J0poro. B cBsizu ¢ 3Tum
CTaHOBUTCS 11€7I€CO00Pa3HBIM CO3/JaHNE THOPUTHBIX JIEKTPOCTAHITNH, BKIFOYAIOIINX
pazIuYHbIe BUIBI BO30OHOBIISIEMBIX HCTOYHUKOB HHEPruv. Takue KOMOHWHAIINH,
HaIllpUMeEp, BETPSIHBIX M COJIHEUHBIX 3JIEKTPOCTAHIINM, MO3BOJISIOT MUHUMU3HPOBATH
NOTPEOHOCTH B DJIEKTPOIHEPTUH.

buomacca pa3iauuHbBIX BHJIOB, TaKWX KaK OTXOJbI OT Jieca, Top(, CEIbCKOXO-
35IMCTBEHHBIE OTXOJbI U JIPyTrUe, IUPOKO PACIPOCTPAHEHA O BCeN Tepputopuu Poc-
CUU M MOXXET OBITh MCIIOJIb30BAaHA B KAYECTBE MECTHOTO CHIPhS JIJIsi MPOU3BOJICTBA
ANEKTPOAHEPTUH. B CBSI3U € 3THM, MEPCHEKTUBHBIM HAIPaBICHUEM Pa3BUTHUSL BO300-
HOBJISIEMBIX MCTOYHHMKOB AHEpruu B Poccun siBnsiercs OmosHepretuka. B xoHTekcre
UCIIOJIb30BAHUSI SHEPTUM OMOMACCHl B COYETAHUM C BOJOPOJHBIMHU TEXHOJOTHSMH,
Poccus npemnaraet HoBble 3P GEKTUBHBIE TEXHUYECKUE PELICHUS, KOTOPbIE TTO3BOJISIT
CTpaHe 3aHATh BEIYIIHUE MO3UIINH.

B Poccun mmeercst 3HauMTeNbHas pecypcHas 0asza, KOTOpask MOXKET ChIrpaTh
KJIFOUEBYIO POJIb B MEPEX0/I€ K HOBBIM SHEPreTUYECKUM TEXHOJOrusAM. B HacTosee
BpEMsI HET YHUBEPCATHHOM TEXHOJOTHUU WCIOJIb30BAaHUSI DHEPTHH OMOMACChI, KOTO-
past Obu1a Obl onTUMaIbHOW U 3 dekTuBHON. TeM HEe MeHee, yKe CYIICCTBYIOIIHNE
TEXHOJIOTUA OMOMACCOBOW YHEPTETUKH MO3BOJIIOT 3aHATH JTUAUPYIONIHE TTO3UIINN B
chepe pa3BUTHS SHEPTETHUKH.
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WCCJEIOBAHUE YPOBHEN U CIEKTPOB BbICIINX TAPMOHUK
TOKA B QJIEKTPUYECKUX CETAX IIMTAHUSA IIEPCOHAJIBHBIX
KOMIIBIOTEPOB

AKupsikos A.B., cT.1ipenoiaBareib
®I'bOY BO bpsuckuii 'AY

AHHoTanus. B pabore onucanbl SKCIEpUMEHTaIbHbIE UCCIIEIOBAHUS YPOBHEH
Y CIIEKTPA BBICHIMX FAPMOHMK B JJIEKTPUYECKHUX CETAX MUTAHUSA KOMIIBIOTEPHOMN TEX-
HUKU. lIpon3BeneH aHaiIM3 MOJYYEHHBIX B XOJE DKCIIEPUMEHTA MOKa3aTelen Kaye-
CTBa 3JIEKTPOIHEPIUHU B CPABHEHHH C HOMUHAJIbHBIMU 3HAYEHUSIMU U pa3padOTaH Ie-
pEUYEHb OCHOBHBIX MEPOIPHUATHI M0 00ECIEUEHUIO AIEKTPOMarHuTHOW COBMECTUMO-
CTH B KaOEJIbHBIX KaHAJIaX U B CUCTEMaX CBSI3U.

KiroueBble ci10Ba: 3y1eKTpoMarHuTHasi 00CTaHOBKA, AJIEKTPOMArHUTHOE T0JIE,
AJIEKTPOMarHuTHasi 0€301acHOCTh, CIIEKTPBI, BBICIINE FAPMOHUKHU TOKA, 3JIEKTpOMar-
HUTHAasi COBMECTUMOCTb.

Zhiryakov A.V.

INVESTIGATION OF LEVELS AND SPECTRA OF HIGHER HARMONICS OF
CURRENT IN ELECTRIC POWER NETWORKS OF PERSONAL COMPUTERS

Annotation. The work describes experimental studies of the levels and spec-
trum of higher harmonics in electrical power networks of computer equipment. The
analysis of the electricity quality indicators obtained during the experiment in com-
parison with the nominal values was carried out and a list of the main measures to
ensure electromagnetic compatibility in cable channels and communication systems
was developed.

Keywords: electromagnetic environment, electromagnetic field, electromagnet-
ic safety, spectra, higher current harmonics, electromagnetic compatibility.

B Hacrosiee Bpemsl MEpCOHANBHBIM KOMITBIOTEp SBJISIETCS OCHOBHBIM TEX-
HUYECKHM YCTPOWCTBOM M MCTOUYHHUKOM MOOOYHBIX IJIEKTPOMATHUTHBIX U3TYyYCHUHN B
IIMPOKOM JMAaIa3oHe YacTOT B YYEOHBIX KOMIBIOTEPHBIX AyAUTOPHSIX, KOTOPOE B
CBOIO OYepe/lb BO3JICHCTBYET Ha 3I0POBbE CTYACHTOB M MpenofaBaTeneil. OCHOBHBI-
MU COCTaBHBIMU YaCTSIMH MEPCOHAILHOTO KOMIIBIOTEPA SIBISIFOTCS: CUCTEMHBIN OJIOK,
pa3zHooOpa3Hble YCTpOMCTBa BBOAA/BbIBOJA HHGOpMaIUU (KJIaBUATypa, JAUCKOBBIC
HAKONUTEIHU, MIPUHTEP, CKAHEP), a TaKkKe CPEJICTBO BU3YalIbHOI'O OTOOpakKeHHs HH-
dopmanuu. Bece 3Tu 351eMEHThI TEPCOHANIBHOIO KOMIBbIOTEPA (POPMHUPYIOT CIOKHYIO
AJIEKTPOMArHUTHYI0O OOCTaHOBKY INpHU pabOTe CTYACHTOB B YYEOHBIX ayJIUTOPHSX.
OTMeTHM, YTO YKCIIO IKCILTyaTUPYEMbIX KOMITBIOTEPOB U MHTEHCUBHOCTh UX MIPUMeE-
HEHHUSl BO3PACTalOT, a 3JIEKTPOMATHUTHOE MOJie OT KOMIBIOTEPHOrO 000pYAOBAaHUSA
CTAaHOBUTCS BECbMa CYIIECTBEHHBIM (PAaKTOPOM OOIIEH 3JIEKTPOMarHUTHOW 00CTa-
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HOBKHU U 3JIEKTPOMAarHUTHOM O€30MaCHOCTH, MO3TOMY 3a4acTyI0 BO3HHKAIOT 33JauH,
CBSI3aHHBIE C MHCTPYMEHTAJIBHBIM AHAJIU30M YPOBHEW M CHEKTPAJIbHBIX COCTABIISIO-
IIUX TOOOYHBIX 3JIEKTPOMAarHUTHBIX U3JIyY€HUN KOMIBIOTEPHOTO 000PY10BAaHUS.

[{enbto paboOTHI SIBISIETCA UCCIIEAOBAHUE YPOBHEW M CIIEKTPOB BBICILIUX T'apMO-
HUK TOKa B 2JIEKTPUUECKUX CETAX MUTAHUS KOMIIBIOTEPHOW TEXHUKH U (HOPMYIHpO-
BaHUE OCHOBHBIX PEKOMEHJAIMI [0 OpraHU3alMl MEPOIIPUATHI 00eCIeUeHUs HIIEK-
TPOMAarHUTHON COBMECTMMOCTH B KaOEJbHBIX KaHallaX U B CUCTeMax cBA3M. Mcnomb-
3yeMble METO/bI: U3MEPEHUS] YPOBHEH U UCCIEIOBAHMS CIIEKTPOB BBICIIMX FAPMOHHUK
MPOBOAWINCH TPUOOPOM IJIsi M3MEPEHHs IOKa3aTeleil KadyecTBa JJIEKTPUUYECKOM
sHeprun DPUC-KD.04 nmpoussoactea OO0 «HII® «OHEpProKOHTpOIb» B CTPOrOM
COOTBETCTBHUH ¢ pyKoBoACTBOM 110 dKkciuryaramuu u ['OCT IEC 61000-3-2-2021.

HoBuzna: B paboTe mpeAcTaBlieHbl pe3yJbTaThl HCCIEAOBAHUS YpPOBHEH H
CHEKTPOB BBICHIMX TAPMOHHUK TOKAa B AJEKTPUUYECKON CETH MPHU PANTUYHOM KOJIUIE-
CTBE paboTaroluX KOMIbIOTEPOB [loTydeHbl aHaTUTHUYECKUE MOJIEIH, allllPOKCUMHU-
pyrolue: a) 3HaueHUs1 TOKa OCHOBHOM YacTOThI U TOKOB BBICIIMX TaPMOHUK YUMTHI-
BAaeMOro nopsizika; 0) Ko3QQUIMEHTbl OTHOIIEHUSI TOKOB BBICIIMX FAPMOHHUK K TOKY
OCHOBHOM 4aCTOTbI YUYUTHIBAEMOTO NOpsAAKA. J{J1s1 OLIEHKH TOYHOCTH Ka)KIOW anpoK-
CUMaIMM TPUBOAUTCS KOIPPUIMEHT JTOCTOBEPHOCTU. Pe3ynbTaThl: MOJIyYeHHbIE B
COOCTBEHHOM JKCIIEPUMEHTAILHOM MCCIEA0BAaHUU NPEJICTaBICHbl B TaOmuIax u
rpaduyecku, comocTaBieHbl ¢ mnpeaenabHo ponmyctuMbiMu 3HadeHussMu ['OCT IEC
61000-3-2-2021 nnst BeISIBICHUSA HAPYIICHUH MTPEANMCAHHBIX TPEOOBAHU.

[TpakTHdeckasi 3HAUMMOCTH COCTOUT B TOM, UTO MPEACTABICHHBIC PE3yIbTAThI
MO3BOJIAIOT YMCJICHHO OLICHUTh YPOBHHU U MPOBECTH aHAIIM3 CIIEKTPOB BBHICIIUX Tap-
MOHHK TOKa B DJIEKTPUYECKON CETH MUTAHUSI KOMITBIOTEPHOU TEXHUKH, a TAaK)Ke MPO-
BECTH OIICHKY MPEBBIMICHUS MPEACTHHO TOMYCTUMBIX 3HAUYECHUH, perilaMeHTUPYEMBIX
I'OCT IEC 61000-3-2-2021. CdopmyaupoBaHbl OCHOBHBIE PEKOMEHAIIMH TI0 Opra-
HU3allUU MEPONPUATUIN OOecreueHus JIeKTPOMarHuTHOW COBMECTUMOCTH B KaOesb-
HBIX KaHaJIaXx U B CUCTEMaXx CBA3H.

[ToOouHbIE 37EKTPOMAarHUTHBIE W3IYyYEHUS U HABOJKH, CO3[aBaeMble Cpej-
CTBaMU BBIYMCIUTEIBHON TEXHUKH (y3/1aMU, OJJIOKaMH U UHBIMH 3JIEMEHTaMU IepCo-
HanbHOM DOBM, KOMMYHUKAIIMOHHBIM U APYTUM O(GUCHBIM 000pY/IOBaHUEM), HABO-
ISTCSl HA CUTHAJIbHBIE KaOeJIbHbIE JIMHUU, JTUHUM AJIEKTPONUTAHUSA U 3a3€MJICHUS U
MOTYT PacHpOCTPaHATbCA MO HUM Ha Oojbiune paccTosiHus. CoCTaBHOW YacThlO
oOecrieueHns HaJIe)KHOCTH B JICKTPOYCTaHOBKAX SIBIISICTCS BHIMOJIHEHUE TPEOOBaHUI
AIIEKTPOMArHUTHOW COBMECTUMOCTH B JJICKTPUUECKUX CETAX KOMIIBIOTEPHBIX ayIu-
topuii BY3a no Beicminm rapmMonukam toka, HopmupyeMbix I'OCT IEC 61000-3-2-
2021 [1]. 3HaunTenpHas 4YaCTh KOMIBIOTEPHOU TEXHUKU U O(PUCHOTO 000PYyI0BaHUS
NPECTaBIIAET COOOM HEIMHEMHYIO 3JIEKTPUUYECKYI0 HArpy3Ky, YTO CO3/1ae€T HCKaxe-
HUS B TUTAIOMICH ceTH. VICKa)KeHUS BBI3BIBAIOT MPOOIEMBI MTHOBEHHOTO M JIJTUTEIb-
HOTO BiUsAHUSA. [Ipo6ieMbl MTHOBEHHOTO BIMSIHUSI BKIIOUAIOT:

® JCKaXXeHHe (POPMbI MUTAIOIIETO HAIPSHKEHUS;

® 11a/ICHUE HANPSDKEHUS B paclpeieTUTeNbHON ceTH;

¢ 3(p(deKxT rapMOHUK, KPaTHBIX TpeM (B Tpex(a3HbIX CETSX);

® DPE30HAHCHBIC SBJICHUS HA YACTOTaX BBICIIMX TAPMOHUK;
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® HABOJKH B TEJICKOMMYHUKAIIMOHHBIX U YIPABISIONIUX CETAX.

[TpoOaemMbl IIUTENBHOTO BIMSAHUS BKIIFOYAIOT:

® HarpeB U JIOMOJIHUTEIbHBIE MOTEPU B TpaHCHOpMATOpax U AIEKTPUUECKHUX
MaIIfHAX;

® HarpeB KOHJICHCATOPOB; HArpeB Kabeyel pacrpeaeTuTeNIbHON CETH.

AHanu3 TOCTYIMHOW JUTEpaTyphl MOKa3al, YTO YUYEHBIMH BCETO MHUpPa MpPOBO-
JISITCSL UCCIIEIOBAHUS, CBSI3aHHBIE C TOMBITKON OLEHUTD BIMSHUE 3JEKTPOMArHUTHBIX
noJiel 0pUCHON OPTTEXHUKU KaK CO CTOPOHBI 3alIUThl HHPOPMALIUU TaK U CO CTOPO-
Hbl BO3JCHCTBUS 3JIEKTPOMArHUTHBIX HM3JyYECHUN HA OpraHU3M YEJOBEKa, HO HU B
OJIHOM M3 HaWJEHHBIX UCTOYHUKOB HE MPEJICTABIICHBI UCCIIEOBAHUS, B KOTOPBIX ObI
NPUBOJIUIIUCH PE3YJIbTAThl MCCIIEIOBAHUN YPOBHEH U CIEKTPOB BBICIIUX TAPMOHHK
TOKa B AJIEKTPUUYECKOM CETU MPU OTIEIHHOM U COBMECTHOM MUTAHUU KOMIIBIOTEpA U
OpUHTEPA, CETH BBOJOB MUTAHMsI KOMIIBIOTEPHON TEXHUKU O(PHUCHOTO 37aHUA, a TaK-
K€ YHCIICHHbIE XapaKTEPUCTUKU YPOBHEN IPH COBMECTHOM pabOTe OT IBYX M Ooiiee
KOMITBIOTEPOB.

Takum oOpaszom, 3ajada UCCIEIOBAaHUN YPOBHEH U CHEKTPAJbHBIX COCTaBIIS-
IOIUX TTOOOYHBIX ANEKTPOMATHUTHBIX W3Iy4YEeHUN KOMIBIOTEPHONW OPTTEXHUKH SIBJIS-
€TCsl aKTyalnbHOU. Pe3ynbpTaThl UCCIeIOBaHMs TO3BOJSAT BBISIBUTH HAPYIICHUS TMPE-
nucanHbix TpedoBanwmii mo 'OCT IEC 61000-3-2-2021.

[enbto paboTHI ABISIETCS UCCIIEAOBAHUE YPOBHEH M CIIEKTPOB BBICIIUX rapMo-
HUK TOKa B 3JIEKTPUUYECKHUX CETSAX MUTAHUs KOMIBIOTEPHOW TEXHUKU C MPUMEHEHUEM
npuboOpoM ISl U3MEpPEHUs] NoKas3aTeell KadecTBa ayeKTpuueckoil sneprum DPUC-
K3.04 u popmynupoBaHue peKkoMEHIAMN O OpraHU3alul MEpOonpusiTHil odbecneye-
HUS 3JIEKTPOMAarHUTHOM COBMECTUMOCTH B KaO€JIbHBIX KaHAJIaX U B CUCTEMaX CBSI3U.

HccaenoBanue ypoBHeH M CIEKTPOB BbICIINX TAPMOHUK TOKA
B 2JIEKTPUYECKOH CeTH MUTAHUSA KOMIIbIOTEPOB
[IpoBeeHHbIE 3KCIEPUMEHTANIBHBIE HCCIIEOBAHUSI B CHCTEME JJIEKTPOCHAO-
xeHus: komnberotepHoit nadoparopun GI'bBOY BO «bpsiackuii 'AY» nokasbIBaioT,
YTO OCHOBHBIM MCTOYHHUKOM BBICHIMX TAPMOHHUK B JAHHOM CHUCTEME JIEKTPOCHA0Xe-
HUA SBJSIOTCS yuyeOHble KoMIbloTephl. [Ipu 3TOM, Kak moka3aHo Ha puc. 1, popma

MOTPEOJISIEMOTO MU TOKA U3 JIEKTPUUECKOM CETH UMEET UMIYJIbCHBIN XapakTep.
LA ue
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I, M

HAGEHNE TOXKD

2
<

o
; |
JHAEHAE HANDFKEHUA
o

Bpema uccnenosaHun Bpema uconegosasms

a) 0)
Pucynoxk 1 — OciumiorpaMmMbl MTHOBEHHBIX 3HAYEHUN B ABYXITPOBOHON CETH
nutanus (49,99 I'n) komnbroTepa: a) Toka (I,= 0,8 A);
0) nanpspkenus (U, = 232,6 B)
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Pe3ynbTaThl UCCAEAOBAaHUN BBICIIMX TOKOB B CETH NMUTAaHUS KOMIBIOTEPA B BU-
ne Kod(h(PUIMEHTOB N-X TapMOHMYECKHUX COCTABJISAIOMMX (JIMHEHYATOro CIEKTpa)
Kin), %, noka3ansl Ha puc. 2 u B Tadbauue 1.

K I(n), %

70,0

60,0
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20,0

I I i
2 3 4 5 6 7 8 9 1

OTHOLUEHWA TOKOB

3HayeHue koadulmeHTa

0,0

1;=100 % =5A 0 1 12 13 n

Homep rapmoHu4ecKon cocTaBnsaioLen

Pucynok 2 — Koa¢dpuuueHTsl n-X rapMOHUYECKUX COCTABIIAIOMINX TOKa Kjn),
B (pa3HOM MPOBOJIE IEKTPUUECKON CETH C HArpy3KOM KOMITbIOTEpa
(11 =100% =0,5 A)

[Ipu 3TOM MOIYy4EHO, UTO KOIPPUIMEHT HECUHYCOUAATBHOCTH (KO3 PHUIIEHT
MCKa)KEHHSI CUHYCOUJIAJIbHOCTH KpUBOHM (pazHoro Toka) K, n=2-10, %, IO TOKaMm BBIC-
IMX TapMOHHUK mopsiaka N = 2...40 coctaBisieT Kj n=2-40 = 78,5 %.

N3 puc. 2 Takxe BUJHO, YTO U3MEHEHUS! TOKOB BBICILIMX TAPMOHUK B JIBYXIPO-
BOJIHOW CETH IMHUTAHUs KOMIIBIOTEPA MMEIOT HEJIIMHEHWHBIM XapakTep, a UX 3HAYCHUS
MOTYT OBITH alMIPOKCUMHUPOBAHbBI BHIPAKEHUSIMHU:

B DKCIIOHEHLIMAJILHOM BUJIE:

Kin % = 120,07 922", (R? =0,9986) (1)
In, 4 = 0,6028 2°¥™; (R>=0,9985) (2)
WM B JIOTapU(PMUUIECKOM BUJIE:
Kin, % =-37,077 In n + 99.303; (R>=10,9982) (3)
I, A =-0,1854 Inn + 0,497; (R?>=0,9984) 4)

rnen=1,3,5, 7,9, 11, 13 — nopsaKOBbIil HOMEP YUUTHIBAEMbIX TAPMOHHUK TOK;
Ki, n, - K03 (ULIHEHTHl OTHOLIEHUSI TOKOB BBICIIMX TAPMOHHMK K TOKY OC-
HOBHOI 4acTOThI YYUTBIBAEMOIO MOpsiKa B %o;
In, — 3HaUEHMs] TOKa OCHOBHOM 4acTOTHl U TOKOB BBICHIMX TapMOHHK y4H-
THIBAEMOT'O TIOPSIIKA B amMIIepax;
In=1, — 3HaueHus Toka ocHOBHOM yacToThl (50 ') B ammepax;
R? - k03 pULUEHT, KOTOPBIA XapaKTepHU3yeT JOCTOBEPHOCTh AIIPOKCUMA-
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My 9eM Ommke 3HaueHue R? x euHuMIEe, TeM HalexHee TMHMS rpaduKa, armpoKCH-
MUPYIOILLETO UCCIEAYEMBIN MpOLIECC.

[Ipn U3MEeHEHUN TOKAa OCHOBHOW YacCTOThI COOTHOILIEHHSI TOKOB BBICIIUX Trap-
MOHHK OYJTyT ONPEACNATHCS, B YaCTHOCTH, BBIpAXKEHUAMU (2, 4).

Tabnumna 1 - Toku BeICIIUX TApMOHHUK B TIPOBOJIC MUTAHUS KOMITBIOTEpA U MX
cpaBHenue ¢ Hopmamu ['OCT IEC 61000-3-2-2021 (myist TC knacca A)

o - In I
o | | oa [Bopmone o) g, ey | Lo

1 100 0,5 16
3 59,09 | 0,295 2,3 12,83 7,8
5 37,91 | 0,190 1,14 16,7 6,0
7 26,33 | 0,132 0,77 17,1 5,8
9 16,82 | 0,084 0,4 21,0 4,76
11 10,25 | 0,051 0,33 15,4 6,47
13 6,69 0,033 0,21 15,7 6,36

N3 tabmunel 1 cienyert, uyto ¢ uensto He Hapymenus tpedoanuii I'OCT IEC
61000-3-2-2021 mo BBICIINM TapMOHHUKAM TOKOB, TOTTYCTUMBIM SIBJISIETCS TTOAKITIOYE-
HUE He Ooyiee 5-TH OJMHAKOBBIX KOMITBIOTEPOB B JBYXIPOBOJHON CETH 3JIEKTPO-
cHa0KeHusl.

Jlsis IpOBEPKHU yKa3aHHOTO OOCTOATENbCTBA HA pPHC. 3 MOKa3aH XapakTep u3-
MEHEHHS TOKa B JABYXIIPOBOJHOMN CETH OT YMCIA MUTAEMbBIX PA3HOTHITHBIX KOMITBIO-
TEPOB IPH MOCJIEOBATEILHOM BKJIFOUEHUHU HArpy3Kku OT 1-ro 10 5-TH KOMITbIOTEPOB.

I, A

2,25

1,75 - !

0,75

3HayeHmne ToKa ABYXNPOBOAHON CETH

0,25
0 50 100 150 200 250 ¢

Bpems uccneaosaHus

Pucynok 3 — Xapakrtep n3MeHeHUsI TOKa B ABYXIIPOBOJHOM CETH
OT YMCJIa MOAKIIF0YAEMBIX KOMIIBIOTEPOB OT OJTHOI'O 10 MATH
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W3 puc. 3 BuaHO, 4to 3Ha4eHus Toka lyqy = 0,4 A 11 0THOrO KOMIBIOTEPA I10-
CJIEZIOBATEJIBHO YBEJIIMYMBAOTCS 10 MAKCUMAJIBHOTO 3HaueHus Ha ypoBHe | =24 A n
yCTaHaBJIMBAETCS JUIs IIATH KOMIIBIOTEPOB Ha ypoBHE li5)= 2,1 A.

JIONOJTHUTENBHO AJIS BBICIIMX I'APMOHMK TOKA IOCIEIOBATENBHO MOJKIIOUYAc-
MBIX KOMIIBIOTEPOB OBLIM MOJIyYEHBI CIIEKTPAIbHBIE XapaKTEPUCTUKU B BUJE KO3 pu-
[IUEHTOB N-X TApMOHUYECKUX cocTaBisitonuX Ky, %, KOTOpbIe CBEAeHBI B TA0IUIIE 2.

Tabmuna 2 - Toku Iy, % / A BeICIIMX TapMOHUK TTUTaHUS OT 1-TO 70 5-TH KOM-
neioTepoB 1 ux cpaBHenue ¢ Hopmamu ['OCT IEC 61000-3-2-2021 (mya TC xmacca A)

Ne rapmo- Hopmupyewmsie no HUucio NoAKIYEHHBIX KOMIIBIOTEPOB
HI/I_K TOKa, N FOCT IEC 61000-3- 1 2 3 4 5
’ 2-2021, 1y, nopu, A

1 16 100/0,4 100/0,7 100/1,1 100/1,6 100/2,1
3 2,3 62,2/0,25 | 71,4/0,5 84,4/0,93 | 85,8/1,37 86,4/1,8
3) 1,14 52,6/0,21 | 63,2/0,44 | 70,9/0,78 68,8/1,1 67,3/1,41
7 0,77 34,3/0,14 | 49,9/0,35 | 51,9/0,57 | 46,9/0,75 | 43,7/0,92
9 0,4 21,8/0,09 | 31,6/0,22 | 30,2/0,33 | 23,9/0,38 20,1/0,4
11 0,33 12,3/0,05 | 17,4/0,12 | 12,5/0,14 6,1/0,1 9,1/0,19
13 0,21 4,2/0,02 5,0/0,04 3,3/0,04 5,4/0,09 8,2/0,17

prweqaﬁue: HCUPHBIM Wp%d)l’l’lOM OMMeEYEeHbl 3HAYECHUA, npesblilaroujue Hopmbl.

W3 Tabnuipl 2 BUIHO, YTO IPU YBETUYEHUH YHCIA MOJKIIOYAEMbIX K 3JICKTPHU-
YEeCKOH CEeTH KOMIBbIOTEPOB (0T 1-T0 A0 5-TH) rapMOHUYECKHN CIIEKTP TOKOB OCTAeT-
Csl TIPAKTHYECKH HEM3MEHHBIM TI0 CPaBHCHHIO C HOPMATHBHBIM, HO TPEOOBaHUS
I'OCT IEC 61000-3-2-2021 (mns TC kiacca A) mpu 3TOM HapyIIalOTCs yKe TpH S-
TH KOMITBIOTEPAX M0 3HAYCHHUSIM TAPMOHUK TOKa: N =5un =7,

OcHOBHBIE MEPONIPUATHS 10 00€CTIEYEHHU IO IJTEKTPOMATHUTHOM COBMECTUMOCTH
B Ka0eJIbHbIX KAHAJIAX U B CUCTEMAaX CBA3M

KomnbioTepHbie 3JEKTPOHHBIE M DJIEKTPUYECKUE YCTPOMCTBA, KaK MPaBUIIO,
yAQJIEHBI IPYT OT APYyra, UX KOMIIOHEHThI CBSI3aHbI C CEThIO MPOBOJIAMHU MUTAHHUS, &
MEXIy COOOM — CUTHAJIbHBIMU MIPOBOJIAMU, JTUHUSMHU YIPABJICHUS U TIEpeadul JTaH-
HBIX B COOTBETCTBUH C MPETHA3HAYEHUEM YCTPOICTBA.

OCHOBHBIMM YacCTAMH CBSI3M MEXIY HUMH SIBIISIFOTCS KOMIIBIOTEPHBIE CETH, a
Tak)Ke Kabely MUTaHus KOMIBIOTEPHBIX, JJIEKTPOHHBIX YCTPOUCTB U KabeIu MUTaHus
CUJIOBOM Harpy3Kku OPUCHBIX 3/ITaHUM, TIPOJIOKEHHBIX B KAOCIBHBIX KaHaaX.

OCHOBHBIMH TPEOOBAHUSIMU MPU MIPOKJIATAKE Kabesel ¢ mo3uluu ooecreyeHus
3JIEKTPOMArHUTHON COBMECTUMOCTH SIBJISIFOTCS clieayronume [2]:

® HE BBI3BIBATh HApYUIEHUH HOPMaJIbHON PabOThI, BEI3BAHHBIX BHEIITHUMU T10-
MexaMHU (TOKaMHU MOJIHUH, 3aMbIKaHUSMH Ha 3€MJTIO, TIOJISIMU );

® IIpeAOTBpaIIaTh BIUSHHUE CHIIOBBIX KaOelel YHEProeMKUX MOTpeOuTenei
(IpUBOAOB C BBIMPSIMUTEISIMUA, CBAPOUHBIX aIIApaToOB W T.A.) HA W3MEPUTEIbHBIE,
pEeryJIMpyIollre, YIpaBIAIONME YCTPOMCTBA YEPE3 UX CUCTEMY MHUTAHUS, CUTHAJb-
HbIE TPOBO/IA, IMHUM YIIPABIICHUS U NIEpeAauy TaHHbIX;

® HCKJIIOYaTh B3aHMHbBIC BIUSHUS CUTHAIBHBIX MIPOBOJIOB, JIMHUMN YIPABICHUS
U Tiepeavu TaHHbIX.
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Hcxons w3 stux TpeOOBaHWU TO YCTPAHEHHWIO BIIUSHHS HAa JIMHUW, MOYKHO
chopMyIupoOBaTh P PEKOMEHAAIMI M0 MPOKJIaAKe Kabeyei B yCTpoicTBax M Ka-
OeJIbHBIX KaHalax.

1. HeoGxonumo ckpyuyuBaHUE Tapbl MPOBOJAOB (MPSMOr0 U OOPAaTHOTO) IS
CUTHAJIOB. JTO O3HAYAET, YTO HEJIb3sl MPU MHOTHUX CHUTHAjIaX MCIHOJIb30BaTh OOIIMIA
oOpaTHBIM MpoBOA (KUY WM dKpaH Kabes, kopiyc). Tem caMbiM CUMMETPUPYIOTCS
€MKOCTHU CBSI3€W MapasuleNIbHbIX JIMHUM U TIpeloTBpalaeTcss oOpa3oBaHue MpoBOs-
X KOHTYpoB. Ecnu xabenb a1 u3MepeHuil, peryIupoBaHus U YIIPaBICHUS, COCTO-
AIMAA W3 OTACIBHBIX dKPaHUPOBAHHBIX TAp MPOBOJIOB, YKPaHbI KOTOPHIX C OJHOMN
CTOPOHBI CBSI3aHBI C CHCTEMOH OTMOPHOTO MOTEHIMAJIa, UMEET METAJUTMYECKYI0 3a-
ITUTHYIO 000JIOYKY, TO OHA 3a3€MJISICTCS C IBYX CTOPOH U MOXKET OBITh MCIIOJIh30BaHA
JUTSI 3IATHI OT BO3ACUCTBUS MOJTHUU. [Ipy 3TOM 3KpaH MOXKET OTCYTCTBOBATh, CCIIH
BXOJ/IHBIC W BBIXOJIHBIC DJIEMEHTHI AJIEKTPOHHOTO YCTPONCTBA JOCTATOYHO ITOMEXO-
yctoiuuBbl. HanpumMep, TBOMHBIC TUHUU TATYUKOB U CUCTEM PETYIHPOBAHUS OOBIY-
HO HE SKPAHUPYIOTCS.

2. Jlunuu mepefadyd NAHHBIX U CUTHAJIOB CIEIYET pa3MeniaTh Ha BO3MOXKHO
6onpliieM pacctosauu (0osiee 10 cM) OT TOKOBBIX LIETIeH, CUJIOBBIX Kabesiel U MpoBo-
JIOB, B KOTOPBIX B HOPMAJIBHBIX PEKUMAaX MOTYT BO3HUKATh OBICTPbIE U3MEHEHUS TO-
Ka WU HAIPsDKCHMUS.

3. TaM, TIe CYIIECTBYIOT CUJIbHBIE HHM3KOYACTOTHBIE IOMEXH, CHUTHAJIbHBIC
MPOBOJIA W JIMHUM TIEPEIaul JaHHBIX CIICAYeT MPOKIAILIBATh B TPyOaX WM IIJIAHTaX
13 (peppOMarHUTHOHN CTaJIA, KOTOPHIE OJHOBPEMEHHO 3aIMIIAIOT TIPOBOJA M Kabenn
OT MEXaHWYECKHX MOBPESXKICHNUNA. B mpenenax 31anus peKOMEHIYETCs TPOKIaIbIBATh
ka0emu ¥ TPoBOJia B 3a3€MJICHHBIX W 3aKPBIBAEMBIX KaOCIThHBIX KaHaJlaX, dJICMEHTBI
KOTOPBIX HAJIEKHO COCAMHECHBI JICKTPUUECKHU IPYT C ApyroMm. KaHampl MOTYT UMETh
HECKOJIbKO Kamep (Hampumep, TpH), B KOTOPBIX pa3ielbHO MPOKIAIBIBAIOTCS HECY-
iK€ TIOMEXW U YyBCTBUTENBHBIE K MOMexaM KalOenu, Hampumep, B KaMmepe OKOJIO
CTOMKHM MPOKJIABIBAIOTCS CHJIOBBIE KaOelu, B cpelHed KaMmepe — Kaldenu yrmpasJe-
HUS, B KpailHel Kamepe — CUTHAJIbHBIE KaOeIH.

4, Kabenu, BBIXOIAIIME W3 37aHUS U IEPECEKAIOIINE HEKOTOPOE 3aKpPBITOE
IPOCTPAHCTBO, JTOJDKHBI MMETh BHEIIHWM JKpaH, PACCUMTAHHBIA Ha MPOIyCKaHUE
CUWJIBHOTO TOKA, WM UX CJIEIYET MPOKIAAbIBaTh B TPyOUATHIX METAUIMUYECKUX KaHa-
JIaX WK B XKeJIe300€TOHHBIX KaHAJIaX C 3JIEKTPUUYECKUA 00bETMHEHHBIMU KPBIIIIKAMHU.

5. [lns mpenoTBpanieHusl MPOHUKHOBEHUS CHH(BA3HBIX MMOMEX M0 MPOBOJAM B
CUTHAJIBHBIA KOHTYpP, HEOOXOJWMO BBITONHATH pa3eiCHUE MOTCHITHAIOB TPH TI0-
MOIIIA  DJIEKTPOMArHUTHBIX, JJICKTPOMEXAaHUYECKUX WM  DJIEKTPOONTHYECKUX
YCTPOKNCTB, KOTOPOE OCYIIECTBIIICTCS BO BXOIHBIX M BBIXOAHBIX IETISAX AJICKTPOHHBIX
IIPOMBIIIUICHHBIX YCTPOWCTB MJIM B OT/CIBHBIX OJIOKaX.

3akJjo4yeHue
B pesyinbrare ucciuenoBaHul yCTaHOBIICHO:
e K03h(DUIMEHT UCKAKEHUS CUHYCOMJAITBHOCTH KpUBOHM (pasHoro toka Kij,
n=2-40 TI0 TOKaM BBICIIIUX TapMOHHK Topsaka n 2.. .40 cocraBisier K n=2-40 = 78,5 %.
® TIpH YBEIWYEHUHU YHUCIIA TOJKIIOYACMBIX K JJICKTPHUECCKOW CETH KOMIIBIO-
TepoB (0T 1-T0 10 5-TH) TAPMOHWYECKUNA CTICKTP TOKOB OCTAETCS MPAKTUYCCKU HEU3-
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MEHHBIM IO CpaBHEHHMIO C HopMmaTHBHBIM, HO TpeboBanus ['OCT IEC 61000-3-2-
2021 (mua TC xmacca A) mpu 3TOM HapyIIalOTCs YK€ MPU S5-TH KOMIIbIOTEpax I0
3HAYCHMSIM FapMOHUK TOKa: n=5un="7.

® VCKaXEHUs HaIPsDKEHMS, CO3/1aBa€MbIE B JIBYXIIPOBOAHON CETH HArpy3KOu
OT 5-TH KOMIIBIOTEPOB, HE MPUBOJAT K HapyieHuto TpedoBanuit 'OCT IEC 61000-3-
2-2021 1o BBICIIMM FapMOHHUKAM HampsKECHUS

B pabore chopmynrpoBaHbl OCHOBHBIE PEKOMEH AU IO OPTaHU3alUd MEPO-
MPUATUN 00€eCIIeYeHUs JIEKTPOMAarHUTHOM COBMECTUMOCTH B KaOEJIbHBIX KaHAJIaX U
B CHCTEMAaX CBS3H.

Cpenu MeTOOB perieHHus (PU3NYEeCKHX M MPUKIAJAHBIX TEXHHUYECKUX 33134
MOKHO BBIJIEIUTH IKCIIEPUMEHTAIbHBIE U pacyeTHO-TeopeThnueckue. Caeayer oTMme-
TUTh, YTO B 3aJa4ax 3JIEKTPOMAarHUTHOM COBMECTUMOCTH U MH(MOPMAIIMOHHON Oe3-
OIACHOCTH HEOOXOJAMM aHAJU3 MOJISI B HEMOCPEACTBEHHON OIM30CTH OT TEXHUYECKO-
ro CPEJICTBA C YUETOM peajbHbIX OCOOCHHOCTEN €ro pa3MeIleHUs U HAJTU4Usl APYTuxX
TEXHUYECKUX CPEACTB, YTO HAKJIAJbIBAET U3BECTHBIC TPYAHOCTH HA KOPPEKTHOE MPO-
BEJICHUE AKCIEPUMEHTA U BOCIIPOU3BOJIUMOCTh PE3YJIHTATOB, MOTYUYEHHBIX 3MIUPU-
YECKUM ITyTeM. DTO 00CTOATEIHCTBO, OUEBUJIHO, M OOYCIIABIUBACT MOBBIIICHHBIN UH-
TEpPEC K CO3JAaHUI0 METOJIUK PACUETHOI'O MPOTHO3UPOBAHMS 3IEKTPOMATHUTHON 00-
ctaHoBKHU. [loaTOMY, B JanbHEIIEM, CHUTAEM LEIECO00PA3HO PaCCMOTPETH BOMPOCHI
MIPOTHO3a AJIEKTPOMArHUTHOrO TMOJIS, CO3AaBAEMOI0 TEXHHUYECKHUMH CpPEICTBAMH Ha
OCHOBE COBPEMEHHBIX YMCIEHHBIX METO/IOB.
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YK 621.316

Huxkntun A.M., KaHIuaaT TEXH. HAyK, JIOLICHT,
bopoayaun JI.A., MarucTpasr,
Pocabiii A.A., MarucTpaHr,
®OI'bOY BO bpsuckuit 'AY

YCTPOMCTBO 3AILIUTHI OT JJYTOBOI'O ITPOBOS

AHHOTauMs. B 1aHHOW CTaTbe paCCMOTPEH MOPSAOK MPUMEHEHUSI YCTPOUCTB
3amuThl OT ayrooro mpo6os (Y3II) B anexkTpoycTaHOBKAaX KUJIBIX U OOIIECTBEH-
HBIX 37aHHI, TIPEICTaBlIeH 0030p HAyYHBIX HCCiEeN0BaHUN dPPEKTUBHOCTH PaOOTHI
VY311, nanbl mpuMepbl BOZHUKHOBEHHS JYTOBBIX MPOOOEB C MOCIETYIONINM aHATH-
30M HX MOXapHOU omacHocTH. [IpoBeneHo 0000IIeHE UCCIeN0BATENBCKUX JAHHBIX
o padote Y3/II1 u caenanbl COOTBETCTBYIOUINE BHIBOIBI.

KuroueBble cjioBa: UCKpeHUE, AyroBoe MpoOoH, dJIEKTPUUYECKUE CETH, AJIEKT-
pPOYCTaHOBKA, YCTPOMCTBO 3aIIUTHI OT AYTOBOT0 Mpo00si, aBApUNHBIN PEKUM.

Nikitin A.M., Borodulin D.A., Rosly A.A.
ARC BREAKDOWN PROTECTION DEVICE
Abstract. This article discusses the procedure for the use of arc breakdown

protection devices in electrical installations of residential and public buildings, pro-
vides an overview of scientific research on the effectiveness of arc breakdown, pro-
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vides examples of the occurrence of arc breakdowns with subsequent analysis of their
fire hazard. The generalization of the research data on the work of the USDP was
carried out and the corresponding conclusions were drawn.

Keywords: sparking, arc breakdown, electrical networks, electrical installa-
tion, arc breakdown protection device, emergency mode

Beenenne. CaMoil paclipOCTPAHEHHON MPUUMHOMN «DJIEKTPUUYECKUX» MOKAPOB
B HACTOSILIEE BPEMS SIBIISIETCS MOSBJIEHUE MCKPEHUS WM JIyTOBOIO IPOOOS B 3JIEK-
TPUYECKUX CETAX U AIEKTPOYCTAHOBKAX. Y CTPOMCTBO 3AIMUTHI OT JAYrOBOrO IpoOOs
ABJISIETCS CIIELIMAIM3UPOBAHHBIM YCTPOWCTBOM, IIPEIHA3HAYEHHBIM ISl aBTOMAaTHYe-
CKOT'O MPEAYNPEXKICHUS U IPEAOTBPALLIEHUS [TOKapa.

Marepuas u MeToauka uccjaegopanuii. Camas yactas MpUYMHA OXKAPOB B
3IaHUSIX SIBJSIETCS BO3HUKHOBEHHME ABAPUMHBIX PEKHUMOB PAaOOTHI JIEKTPOCETEN U
000pyIOBaHUS, U JIOJISI «AJIEKTPUUECKUX» MOXKAPOB B 00IIEM KOJIMYECTBE MOKAPOB B
Poccun Tonbko pacrer. Hampumep, B 2022 rogy no 3Toil npuuuHe npousounuio 62 %
MOKapoOB B 3/IaHUSX 00pa3oBaTeNbHBIX OpraHu3aiuii, 48 % mOXapoB B 3/IaHUSX
3IpaBOOXPAHEHUsI U COIMAIBHOTO 00CIyXuBaHus, 36 % B XKWIbIX 3AaHusIX. Takas
BBICOKAsI 10J1s1 OOBSACHSAETCS OOIIMM POCTOM SHEPTOBOOPYKEHHOCTH KHIIBIX U O0IIIe-
CTBEHHBIX 3JaHUM IIPU OTCTABAaHUM TEMIIOB PEKOHCTPYKLMU 3JIEKTPOCETEU, HECBOE-
BPEMEHHBIM OOCIIY’)KUBAHUEM 3JIEKTPOYCTAHOBOK, U3HOCOM 3JIEKTPOOOOPYIOBaHUS U
AIEKTPOINPOBOJIKH.

[lox aBapuiHBIM PEXHMOM CIEIYET MOHUMATh HE TOJIBKO HEUCIIPAaBHOCTh
AIEKTPOOOOPYIOBaHUS, HO M HAPYIICHHE LEJIOCTHOCTH 3JIEKTPUUYECKUX CETel U
AJIIEKTPOINPOBOJIKH, HEMPABUIIBHBIM MOHTAXX M YCTAHOBKY AJIEKTPOOOOPYI0BaHUS, Me-
perpy3Ky aJIeKTpUYecKuX Lene u T.4. OMacHOCTh «3JIEKTPUUYECKUX» IMOXKAPOB 3a-
KJIF0YaeTcs B TOM, YTO MECTAa BO3TOpaHUM, KaK MPaBUJIO, CKPBITHl WM HAXOASTCS B
HEJOCTYIIHBIX MECTAX, U OTOHb YCIIEBAET PA3rOpeThCs, MPEXKIAE YEM OUYar BO3rOPaHUs
Oyzer oOHapyIKEH.

B pe3ynbpTaTe MHOMOUYMCIEHHBIX UCCIIEIOBAHUI IPUUMH M0KApOB, TPOBEIECHHBIX
B pasHbie Tobl B Poccuu u 3a pyOeom, BBISICHUIOCH, YTO B CAMOW YacTOW MPUYUHOM
BO3TOPaHUsSl B «DJIEKTPHUECKUX» TMOXkKapaxX SBISIETCS JYTOBOM MPOOON WIIM MCKPEHUE.
JlyroBoii mpoOo¥i (MCKpeHHe) BOSHUKAET, KaK MPaBUIIO, B Pe3yIbTaTe Kakoro-imoo Je-
dexTa Kabens Wik HapyIIeHUs] KOHTaKTa, TOBPEXKICHUS U30JISIIIUY, U3HOCA WU BHEIII-
HEro MOBPEXJIEHUS IPOBOJKU WX 000PYAOBaHUS, HEKAUECTBEHHO BBIMOJIHEHHBIX MOH-
TaXKHBIX paboT. TeMmeparypa B 30HE HCKPOBOTO Mpo0os MoXeT gocturats ot 2500 °C
10 7000 °C, uto sBIsAETCA B CBOIO OYEPEIh HCTOYHMKOM BO3ropanus. I1oskapoonacHbM
CUMTAETCS AYTOBOM MPOOOH, CHila TOKa B KOTOpoM Ooutblie 2,5 A.

Tunossie MPoOJIEMBI B JIEKTPOCETAX, KOTOPHIE YaIlle BCETO MPUBOJAT K MOSIB-
JICHUIO TyTOBOT'0 MPOo00s, MPeCTaBIEHbI HA PUCYHKE 1.

Paznmuaror ABa BUaa MyroBOro mpoOosi: mapauiebHBIA TyroBOW MPOOOH U To-
CJIeZIOBATENIbHBIN TyTOBOM Tpo0oit. C TOUKHM 3peHHs TOTPEOUTEINST MKy STUMU BUJIA-
MU TIPOO0ST HET 0CO0O0M Pa3HMIIBI, TAK KaK B 000X CIydasX BO3SHHUKAET JICKTpUYECKas
Iyra MEXJy 3J€MEHTaMH 3JIEKTPOIIPOBOAKH, KOTOPAsk BEPOSTHEE BCErO CTAHET MPHYU-
HOW TMOKapa, pa3HUIla MEX Ty POOOsSMU 3aKITFOYAETCsl B TEXHUYECKHUX CPENICTBaX OOHa-
PYXEHHS TTPOOO0S ¥ aITOPUTMOB 00PAOOTKH MOTyYaeMbIX CUTHAJIOB TIPH aBapHH.
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OcnabneHHbiit MexaHuyeckoe MNepepasnexHbiN HenonHoueHHbIN
KOHTaKT nospexaexve kabenb KOHTaKT
kabenn

= &

Nedekr MNospexpaeHue MexaHuuyeckoe MNospexaexune CKpyTKa megp 1
kabens rpbisyHamu nospexaexue WUNK CcTapeHue ANIOMUHUIA
usonauum nsonaummn

Pucynox 1 - TunoBble NpUYUHBI MOSBICHUIO TyTOBOTO MPO0OO0S B AIEKTPOCETIX

[ToskapoomacHOCTh JyroBOro mpoOosi B AJIEKTPOIPOBOJIKE OOYCIOBIIEHA HE
TOJIBKO BO3JEHUCTBUEM TEILUIOBBIICIIEHUS JyTH U BO3MOKHBIM pa3j€TOM UCKP Ha MpHU-
JIETarole KOHCTPYKIIMOHHBIE U CTPOUTEIBHBIE MaTepHUabl, HO U TEM, UTO NOJ JI€U-
CTBHUEM AHTOTO TEILJIOBBIJICTICHUSI TPOUCXOIUT KapOOHU3AIUS H3OJISIUU MPOBOJIOB B
MecTe, MPUMBIKAIOIEM K IeeKTHOMY KOHTaKkTy. B pe3ynbrare maTepuan Uu3oJisiiuu
TEpSIET CBOM CBOMCTBA M IOCTENIEHHO M3 JAUAJIEKTPUKA CTAHOBUTCS MPOBOJIHUKOM.
[Ipn mageHnu U30IUPYIOIIMX CBOKMCTB A0 HEKOTOPOIO MPEIEIa, BOSHUKAET HEMTOIHOE
KOPOTKOE 3aMBIKaHHE, CUJIa TOKa B KOTOPOM JOCTATOYHO BEJMKA JJISI TOBPEKICHUSA
MIPOBOJOB Y BO3HUKHOBEHHMS TOKapa, HO HEJOCTATOYHA JIJIi MTHOBEHHOT'O CpalaThl-
BaHUs aBTOMATHYECKOTO BBIKIIFOYATEIS.

[ToBbIlIEHHAs] OMACHOCTH MOCEI0BATEILHOTO AYTOBOTO MPOOOs 3aKIH0YaeTCs
B TOM, YTO TOCJIEOBATEIbHBINA MPOOOI HE MPUBOIUT K YBEIIMUEHHUIO TOKA, MPOTEKA-
IOIIEr0 B aBAPUMHOM YYacTKE LENH, U HE NMPUBOAUT K MOSBICHUIO TOKA YTEUYKU HA
3emut0. IMEHHO 3TO JienaeT HEeBO3MOKHBIM OOHAPY)KEHUE TOCIIeI0OBATEIHLHOTO MPO-
00s1 aBTOMaTHYCCKMMHU BBIKTIOUaTelssMu uian Y30. IlociaenoBaTenbHBIN TyroOBOM
po0Ooil BOZHUKAET TOPa3/l0 yalle MapauieTbHOTO, YTO TAKXKE JEIaeT JTO SBJICHUE
OYEHbB IMOKAPOOITACHBIM.

Jnst oOHapy>KeHHUs] aBapUMHOTO PEeXUMa JYyroBOro Mpo0O0si B DJIEKTPOCETH U
MPEIOTBPAIIEHHUS TTOXKAPOB MO ATOM MPUYMHE NPEAHAZHAYEHBI CIEIUATN3UPOBAHHBIC
YCTPOMCTBA 3alllUTHl OT JYrOBOTO MPOOO0s, MPUHIUI PadOThl KOTOPHIX OCHOBAH Ha
aHaiu3e OOJBIIOr0 KOJWYECTBA MapameTpoB padOThl 3alUIIAEMOr0 y4acTKa 3JIEK-
TPUYECKOM IIEMU: TOKA, HAMPSIKEHHUS, YaCTOThI, HAJTUYUSA BBICOKOYACTOTHBIX MOMEX,
JIPYTUX XaPAKTEPHBIX MMPU3HAKOB UCKPECHUSI.

[IpumeHsIOTCS pa3nyHbIE HAa3BaHWsS JaHHOTO Kiacca ycTpoictB: Y3Uc —
YCTPOUCTBO 3alUThl OT UCKpeHusi, Y 3/I1 — ycTpoicTBO 3amuThl OT JYyrOBOTO MPOOOS.
VY311 sBrsieTcst HE CaMOCTOSITETBHBIM YCTPOWCTBOM 3aIIUTHI, a TPEOYET OTIAECIHHOTO
ABTOMATHUYECKOTO BBIKITFOYATENS Ui CBOCH padoThl. [Ipu MCmonp30BaHUN HECKOIBKUX
TUIIOB YCTPOMCTB 3alUThI, ITOCJIEI0BATEILHOCTh COCAUHEHNS POJIM HE UrpaeT. MOKHO
craButh Y3/II kak 10 Y30, tak u nocne. [Ipu cpabarsiBanuu Y311 Heobxoaumo mo-
NBITATHCS. HAUTU MPUYMHY OTKIIFOUYEHHMS, & HE MPOCTO 3aHOBO BKJIKOYUTH YCTPOMCTBO.
Hanee npuBenensl cxembl noaxitouenust Y3111 (pucynok 2,3,4).
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Pucynok 4 - ITonkmtrouenue Y3/II1 ¢ aBTOMaTHYE€CKUMH BBIKJIIOUATEIISIMUA
U YCTPOUCTBOM 3aIUTHOTO OTKIt0ueHus (Y30)

Ha poccuiickom peinke nepsbie Moaenu Y311 nossunucek B 2017 roay. Ceii-
yac, K 2024 roxy, y»e HECKOJBKO IPOU3BOAUTENEH cepuitHO BhimyckatoT Y 3/111, He-
KOTOpPbI€ MHOCTPAHHBIE MPOU3BOJIUTEIN TAKKE aHOHCHUPOBAJIM MOCTABKY CBOEH MpO-
OYKIUU B HAlly CTpaHy.

B nacrosmee Bpemsi npumenenue Y3/[I1 B Poccuu He o0s3aTenbHO, a JIMIIb
PEKOMEHJIOBAHO. DTO OOBSICHSIETCS OTHOCUTEIHbHOM HOBH3HOM TEXHOJOIHH, OCTO-
POKHOCTBIO PETYJIUPYIOIIUX OPraHOB MPU MIMPOKOM BHEJIPEHUH TEXHOJIOTMH, Tpe-
Oyrolel TOMOJHUTENBHBIX 3aTpaT Ha 3aKyNKy 000pYy10BaHUS.

Cerogusitunss cutyanus ¢ BHeAapernueM Y311 B Poccumn nmoxoxka Ha cUTyanuio
20-netHeii naBHocTH ¢ BHenpenueM Y30, korma 3To ObIJI0 HOBOE 000pyd0OBaHUE, U
HEO0OXOUMOCTh MOKYNKHU U ycTaHOBKM Y30 cTaBUiach MoJ COMHEHHE mpodeccro-
Hamamu oTtpaciu. B konune 2020 roma yrtBepxkaeHbl wu3MeHeHus B CII
256.1325800.2016 «DmeKTpOyCTaHOBKH KIJIBIX U OOIIECTBEHHBIX 3/1anuid. [IpaBumna
npoekThupoBanuss U MoHTaxa». B CII mosBuiocs npunoxenue B, perinameHTupyro-
miee npumeHenue Y3/I1. Pexomennyerca npumenenne Y 3/II1 npakTuuecku BO BCEX
TUIAX MOMEILEHUH, 32 HE3HAUUTEIbHBIMU UCKIIoueHusiMU (Tabnuua 1).

[Ipu BeiOOpe koHKpeTHOU Moxaenu Y3JIII HeoOXxoaumo B cocTaBe MPOEKTHOM
JOKYMEHTAIMU TMPEJOCTABUTh JTOKYMEHT O KayecTBE, MOJTBEPKAAIOIINI COOTBET-
ctBue Y3II tpeboanusim ['OCT IEC 62606-2016.
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Ckopee Bcero, BBeZieHHE oOs3aTenbHOCTH TpuMeneHust Y31 Gyner mpouc-
XOJIUTh IO TOU K€ CXeMe, M0 KOTOPOW MPOUCXOAUIO BBEICHHE IPUMEHEHHS 00s13a-
teapHOCTH ¥Y30. CHauana Y3/II1 craHyT 00s13aTeIbHBIMHU B OOIIIECTBEHHBIX 3aHUSX,
OTHECEHHBIX K KaTEeTOPHUH BBICOKOM MOKApOOMACHBIX: B JETCKUX CaJlaX, B JOMax Ipe-
cTapeibiX, B OOJIbHHIIAX, B IIKOJIAX-UHTEPHATAX U JACTCKHUX JOMax, B JIPYTHX 3J1aHU-
SIX, B KOTOPBIX MOCTOSIHHO HAaXOJATCS JIIOJM, U dBaKyalus U3 KOTOPBIX 3aTPyAHECHA.
Jlanee BHeApEHUE PACTIPOCTPAHUTCS HA 3[aHUS, TJ€ XPaHATCS HEBOCHOJIHUMBIC 1ICH-
HOCTH: My3eH, apXuBhl U T. 1. 1 yxe nanee, korma Y3111 ctaHeT TakuM K€ NIPUBBIY-
HBIM, KaK ceiiuac Y30, 3TH ycTpoiicTBa OyAyT YCTaHABIMBATLCS IIOBCEMECTHO.

BoiBoa. Cucremunoe BHenpenune Y31 cymiecTBEeHHO ITOBBICHUT ITOKapoOe3-
OMACHOCTH SJICKTPUUECKHUX LIETICH, 3HAUUTEIIbHO CHU3UT KOJMYECTBO MOKAPOB U CBSI-
3aHHBIX C 3TUM TPAruyeCKUX MOCIEICTBUIA.
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SAIHIUTA OT PACITPOCTPAHEHUSA ITIOKAPA TPAHC®OPMATOPA

AnHOTanmusi. B cTathe paccMOTpPEHBI MPUYUHBI BO3TOPAHHS CUIJIOBBIX TpPaHC-
dbopmaropoB, ux npoduIAKTHKA, a TaK K€, MPEACTABICHA MPOTUBOMOMXKAPHAsS TIpe-
rpajia ¢ OTHETYIICHHEM, KOTOpasi MPeIOTBPAIAeT PacpoCTpaHEeHHE OTHS M BO3HHUK-
HOBEHHE TOKapa.

KiroueBble cjioBa: TpancopmaTop, moxkap, MpoTUBOIOKapHAs 3aIlUTa.

Panova T.V., Panov M.V., Stepanchenko E.F.
PROTECTION AGAINST TRANSFORMER FIRE SPREAD

Annotation. The article discusses the causes of fire of power transformers,
their prevention, and also presents a fire barrier with fire extinguishing, which pre-
vents the spread of fire and the occurrence of a fire.

Key words: transformer, fire, fire protection.
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PaccMoTpuM HECKOJIBKO IPUYUH BO3TOPAHUS CUIIOBBIX TPAHC(HOPMATOPOB U UX
npoUIaAKTHKY.

BoABIMIMHCTBO JIMHMI BBICOKOTO M HU3KOTO HAMPSKEHUsI CHIIOBBIX TpaHcdop-
MaTOPOB BBOJSITCS BO3AYIIHBIMU JIMHUSIMH. [TOCKOJNBKY OHHM PACMOJIOKEHbI B TOPH-
CTBIX JIeCax, BHICOKA BEPOSATHOCTh YAApOB MOJIHUU. TakuM 00pa3om, €KEeroaHo B ce-
30H TPO3 Ha JIOJNI0 PACHPEACIUTENbHBIX TPaHCHOPMATOPOB, MOBPEKICHHBIX MOJ-
Huel, npuxoautcs 6osee 30% KanuTaabHBIX PEMOHTOB.

Cucrema umeeT (heppOMarHUTHBIA pe3oHaHC. B pacnpenenuTenbHbIX JIUHUAX
10 kB B cenbCcKkoif MECTHOCTH €CTh YCIIOBUS JUIsl 00pa3oBaHus nepeHanpsbxeHuit. Ko-
I1a B CUCTEME BO3HHMKAET PE30OHAHCHOE IEpEHAIpsKEHUE, MEPBUYHBIA TOK TpaHC-
¢dopmaTopa yBenuuuBaeTcs. B 3T0 Bpems, MOMUMO MpEAOXPaHUTENS Ha MEPBUYHON
CTOpOHE TpaHCchopMaTopa, Takxke OyIyT MOBpEkKACHb 0OMOTKH TpaHcpopmaTopa. B
OTZIETBHBIX CIIydasX 3TO TAK)KE€ MOKET BbI3BaTh MPOOOI WM B3pBIB TpaHCPOpPMATOP-
HOT'O BBOJA.

KopoTkoe 3amblkaHHe HU3KOBOJBTHOW JIMHUU U PE3KOE YBEIUYEHUE HArpy3KH
JeNaloT TOK TpaHcpopmaTopa Oosee yeM B JECATKU pa3 0ojblle HOMUHANIbHOTO. B
ATO BpeMsl Ha OOMOTKY JEHCTBYET OOJBIION 3JIEKTPOMArHUTHBIA MOMEHT, OHa CMe-
maercs u gepopmupyercs. M3-3a pe3koro yBeanMueHUs CHIIbI TOKa ObICTPO MOBBIIIA-
eTcs TeMIEepaTypa, YTO MPUBOJUT K YCKOPEHHOMY CTaPEHUIO U30JISLINH.

N3onsus 0OMOTKM BlIayKHAs. DTO BBI3BAHO IIOXHUM H3OJISSIIMOHHBIM MAaciioM
WJIM HU3KUM YpoBHEM macia. OJuH U3 HUX 3aKII0YaeTcs B TOM, YTO BO BpeMsl Xpa-
HEHUs, TPAHCIIOPTUPOBKHU WJIM SKCIUTyaTallid U TEXHUYECKOro OOCTYKUBaHUS H30-
JSUMOHHOrO Macia TpaHchopMaropa ¢ MaciloM CIIy4ailHO MPUMENIMBAIOTCS BIara,
MPUMECH WM JAPYTHUE Maclia, YTO 3HAYMTEIbHO CHUXKAET MPOYHOCTh U30JSIHUU. Bo-
BTOPBIX, BHYTPEHHUN CJIOW OOMOTKM HEMPOHHUIAEM JJisl MPOMUTKH, HETIOJHOTO BHI-
ChIXaHHUS, MJIOXOH CBApKU COEAUHEHUN BBIBOJAOB OOMOTKM U HEMOJIHOW H3OJIALIMH,
YTO MPUBOJUT K KOPOTKUM 3aMbIKAHUSAM MEXIY BUTKAMHU U CIOSIMU. B-Tperbux,
CHIKEHHE YPOBHSI Maclla YBEJIMYMBAET MOBEPXHOCTh KOHTAKTA MEXKIY HU3O0JISIIIUOH-
HBIM MAacCJIOM U BO3yXOM, a YCKOPEHHUE MONaJaHus BJIark U3 BO3yXa B MacliO TAKXKe
CHWXKAET €ro M3OJIILMOHHYIO MPOYHOCTh. Korna m3onsuus CHWKaercs 0 Olpene-
JIEHHOT'O 3HAaY€HUs1, IPOU30UIET KOPOTKOE 3aMbIKaHUE.

N3 tpancdopmaTopa BeITEKaeT mMacio, moaromy ycrpoiictso PITH noasepraer-
Cs1 BO3/ICMICTBHIO BO3/lyXa, 4 XapaKTEPUCTUKHU M3OJISIIUU YXYIAIIAIOTCS, KOT/Ia U30JIs-
1Us BJIAXKHAs, 4TO MPUBOAUT K pa3psly KOPOTKOTO 3aMbIKaHMSI U TOBPEKICHUIO
TpaHncpopmaropa.

TemnepaTypa macia CIMIIKOM BbICOKAa. Macio B TpaHchopMaTtope B OCHOB-
HOM HUCIOJIB3YETCs ISl U30JISIMU 0OMOTOK, OTBOJIa TEIJIa U MPEOTBPAIleHHs] TTona-
nanus Biaru. TemmnepaTtypa Macia B TpaHCc(hpopMaTope CIMIIKOM BBICOKA, YTO HAIpsi-
MYIO BJIMSIET HA HOPMAJIBHYIO padOTy U CPOK CITy>KObI TpaHcopmaropa.

[lepexntoyaTenb OTBETBICHUNM MMEET HU3KOE KAadeCTBO, HEHAJAECKHYIO KOH-
CTPYKIIHIO, HEIOCTAaTOYHOE JIaBJIICHUE, HEHA/IC)KHBI KOHTAKT, a IMOJIOKEHHE KoJieca
BHEIIHETO XapakTepa He MOJIHOCTbIO COOTBETCTBYET (DaKTUUECKOMY BHYTPEHHEMY
MOJIO’KEHHUIO, YTO MPHUBOJUT K HEMOJHOMY KOHTAKTy 3B€371000pa3HOr0 MOJBUKHOIO
KOHTAaKTa ¥ HEMPABWILHOMY MEPEMEILICHHIO, U IEPEMEILIEHHUIO, CTATUYECKUE KOHTAK-
Thl. 30JISIIIMOHHOE PACCTOSTHUE MEXIY ABYMS OTBETBJICHHUSIMU YMEHBIIAETCS, U BO3-
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HHUKAE€T KOPOTKOE 3aMBIKAHHWE WJIA Pa3psA] Ha 3€MII0 NOJ JCUCTBHEM MOTEHIHAIA
MEXAY IByMs BbIBOJaMH. TOK KOPOTKOTO 3aMbIKaHUsI OBICTPO COXIKET OTBOABI U Ja-
e TIOBPEJIUT BCIO OOMOTKY.

[IpocaunBanue macia - HauOoJiee YacToe HapylIeHUE BHEUIHErO BHJIa TPaHC-
dopmaropos. Ilockonpky Koprmyc TpaHchopmaTopa 3arlojJHEH MacjioM, Ha Kaxaou
COEAMHUTEIBbHON YacCTU €CTh PE3UMHOBBIE MPOKIAJAKA U PE3MHOBBIE MPOKIAIKU IJIS
npenoTBpamieHus yreuku. [locie monroit skcrutyarauuu tpaHchopmaTopa pe3uHO-
BbIC HAKJIAJIKW Y PE3MHOBBIC MPOKIAJKHA CTAPEIOT. Tpemuusl U yreuka macia. Ko-
HEYHO, €CJIM BUHT OCJIa0JIEH WJIM MAcCJIOCIMBHOM KJIalaH 3aKpbIT HEJIOTHO, BO BpEMsI
M3TOTOBJICHHS OYIyT IMy3bIPH WM TUIOXO€ KaueCTBO CBAPKH, KOTOPBIE TAKXKe OyIayT
MPOTEKATh.

Haiitn 1 mpoTtecTMpOBaTh MHOIOTOYEYHOE 3a3EMJICHUE JKEJIE3HOTO CEPACYHUKA
pactpenenuTeasHoro Tpancgopmaropa 1,10 kB HenpocTo. D10 ¢BA3aHO € TEM, YTO
KEJIE3HBIN CEpICYHHUK PACTIPEICIUTEIHOTO TpaHCPopMaTopa 3a3eMJIEH U3HYTPH C
MOMOIIBI0O TOHKOTO MEIHOTO JIUCTA, 3aKaTOr0 MEXK/Y JKEJIE3HBIM CEpACYHUKOM (JIH-
CTOM KPEMHUCTOM CTalii) U APYruM KOHIIOM. OH MPMIKUMAETCS K IIIMHE >KEJIE3HOTO
CepJIEYHUKA U HAIMPSMYIO COEAUHSIETCS C KOPITyCOM TpaHc(opMmaTopa.

KopoTkoe 3aMblkaHuE MEXAY JUCTAMU KPEMHHUCTON CTalld C KEJIE3HBIM Cep-
NE€YHUKOM. XOTs JIUCThl KPEMHUCTOW CTaJld MOKPBITH U30JUPYIOIIEH KPACKOH, UX
U30JISIIIMOHHOE COMPOTUBJICHUE OYEHb MaJI0, YTO TO3BOJISIET OJIOKHMPOBATH TOJIBKO
BUXPEBBIC TOKU, HO HE WHYIIMPOBAHHBIE TOKU BBICOKOTO HampsikeHus. Eciu uzomns-
IIMOHHAsI Kpacka Ha MOBEPXHOCTH JIMCTa KPEMHUCTOM CTAJIM €CTECTBEHHBIM 00pa3oM
CTapeeT, 3TO MPUBEACT K OOJIBIIIUM MOTEPSIM HA BUXPEBBIC TOKU U YBEIUYHUT JIOKAJb-
HBIW MEPETPEB CTAITBHOTO CEPJICUHUKA.

HepaBHomepHOe pacnipenenenue Tpex(}a3zHoil Harpy3Ku pacrpeneanTeabHOro
TpaHc(opMaTopa NPUBOJAUT K aCUMMETPUYHBIM Tpex(a3zHbIM TOKaM, a aCUMMETpUY-
HbIE TOKU JIEJAIOT MaJICHUE UMIIeIaHca TpaHchopMaTopa HECUMMETPUYHBIM, MTO3TO-
My Tpexda3Hoe HaIpsKEHHE HU3KOTO HAMPSIXKEHUS HECUMMETPUYHO, YTO MaryoHO
TS TpancopMaTop U ANIEKTPOoOOPYTI0BAHUE TIOJIH30BATEINS.

Korma Hu3KOBONBTHAsE CTOpOHa TpaHchopmaTopa 3a3eMjieHa M 3aKOpoYeHa
Mexay Bhazamu, OyJeT reHeprupoOBaThCS TOK KOPOTKOTO 3aMbIKaHus1, KOTOopbIit B 20-30
pa3 MpeBbBIIACT HOMUHAIBHBINA TOK. Takoil O0JIBIION TOK IEHCTBYEeT HA OOMOTKY BbI-
COKOTO HampsDKEHHS, ¥ BHYTPU KATYIIKUA Oy/leT BOSHUKATH OOJIBIIIOE MEXAHHMYECKOE
HamnpspkeHue. MexaHndeckoe HampsiKEHUE BBI3OBET CKATHE KATYIIIKU, U HAMPSHKCHUE
MCUYE3HET TOCIIE YCTPAaHEHHUSI KOPOTKOrO 3aMblKaHMs. Ecin KaTynika HEOJQHOKPATHO
MOJBEPraeTCsi MEXAaHWYECKOM HArpy3Ke, €€ HM30JUPYIOIIME MPOKIAJAKUA, ONOPHBIC
nmacTUHbl U T.4. OcnabHyT U yNaayT; MIIMHTOBBIE BUHTHI C JKEJIE3HBIM CEpACUHU-
KOM TaK»e OCIaOHYT, U KaTyIlIKa BICOKOTO HaIpspKeHUs OyeT neopMupoBana win
TpecHyTa. Kpome Toro, Oyner co3naBaThCsi TEMIIEpaTypa, B HECKOJIBKO pa3 MpEBbI-
IAOIIAsT JOMYCTUMOE MPEBBIIIEHUE TEMIIEPATypbl, UTO MPUBEAET K MEPErOPAHUIO
TpaHchopMaTopa 3a KOPOTKHI MPOMEKYTOK BPEMEHH.

[ToxBomsmuii TpoBOa TpaHchopmaTopa MPEACTaBIICT COOOM MEIHBIM BUHT, a
B BO3/IyIIIHOM ITPOBOJIE OOBIYHO MCTIOJB3YETCS PE3UHOBBIN MPOBOJ C ATFOMUHHEBBIM
CEpACYHUKOM, MO3TOMY MEXIY MEbI0 U AIFOMUHHUEM JIETKO BO3HUKAET rajibBaHUYE-
ckast kopposus. [lon neficTBeM MOHU3AIUN MEXKTY MEABIO U ATFOMUHUEM 00pa3yeT-
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Csl OKCHJIHAs TUIEHKA, YBEJIWYMBAIOIass KOHTAKTHOE conpoTuBieHue. [Ipoxrure wiu
OIUIABbTE BUHT, T'AKy ¥ IPOBOJ HA MPOBO/IE.

[IpoOuBHON pa3psi BTYJKH TakKKe SIBISETCS OJHOM M3 YacThIX aHOMAJHM
BHEIIHEro Bujaa TpaHchopmatopoB. [IpoBopsiias meTtaminyeckas MbUIb B BO3IYXE
INPUKPEIUAETCS K MOBEPXHOCTH MPOXOAHOTO M30JsATOpa. B ciyuae moxns, cHera u
BJIQYKHOM TNOTOJBI CHUCTEMA PELICTKU PE3OHUPYET, U MPHU yIape MOJIHUU U MEpEHa-
PsDKEHUS IPOU30MUIET MPOOO UITH B3PHIB TPOXOIHOTO U30JISTOPA.

B mporecce 3arsruBanus Wi oclabiieHUs] XOA0BOM raiiku TpaHchopmaropa
TOKOTIPOBOJISIIMIA BUHT BpAlIA€TCs, B pe3yJIbTaTe YEro BBHIBOJ BHICOKOBOJIBTHOM Ka-
TYIIKA BHYTPU TpaHc(HopMaTopa CKPYUMBAETCS WIIA MSITKUN MEIHBIN JIUCT, BHITAHY-
THIM U3 HU3KOTO HAMPSHKEHUS, CTAIKUBAETCSI M BBI3BIBAET KOPOTKOE 3aMbIKAHHE. 1IETTh
Mexky dazaMu.

HecoOmtonenre mpoieayp TEXHUUECKOTO OOCTY>KMBAHUSI U TEXHOJIOTUUYECKUX
CTaHJapTOB BO BpEMs KalUTAJIIbHOTO PEMOHTA MOJBEMHOTO CEPACUYHHUKA, YACTO CIIy-
YaWHO pa3pyllaeTcs W30S KaTylKy, npoBoaa, ycrporcrsa PIIH u 1. /1. Wnu 3a-
ObIBaeTCSI UHCTPYMEHT B TpaHc(hopMaTope, MepllaHue CBETa, KOPOTKOE 3aMbIKaHUE
Ha3EMb.

[Ipennaraemass mpOTUBOMOKAPHAS MpeErpaaa, MpeaHa3HaueHa JJIsl OTKPBITBIX
IUIOMIAZ0K ¢ 000PYI0OBaHUEM, OTIUYAIOIICICS TeM, YTO I TYIIEHUS MOXKapa BHYT-
pH KymoJia IpelyCMOTPEHa CUCTEMA OTHETYIIIEHUS, COCTOSIas U3 pacTpyoda, pacmo-
JIO’KEHHOTO B BEPXHEH 4acTH, IUJIAHTra, CIyCKAIOIIErocs: OT pacTpyda K OCHOBaHUIO
YCTaHOBKH, U HACAJKU JJI TIOJICOEAMHEHHS] OTHETYIIUTENS, a 11l O0BEKTOB pa3yiny-
HBIX ra0apuTOB MPETyCMOTPEH PETYIUPYEMBIN KapKac KyloJia B BUIE OBajia, K KOTO-
pOMy C MOMOUIBIO OOJTOB Ha JIIOBEPCHI KPEMUTCS OrHecTOWKuM matepuan. Ha pu-
cyHke | cxemaTHuHO M300pa)keHa MPOTUBOMNOKAPHAs Mperpajga B HepabodyeM COCTO-
aauu. [Iperpana coctout u3 kopoda 7, ycTaHaBIMBAEMOI'O HAJl 3aIIMIIAEMbIM O0bEK-
TOM 5; JIByX HaIlpaBJISIONIMX CTepkHEeW 4, HuxHssA [-00pa3Has 4yacTh KOTOPBIX 3a-
KperieHa B 0€TOHUPOBAHHOM OCHOBAaHMHU 1, a BEPXHSIsSl 4YaCTh 3aKPETIeHa CAMOKOHT-
psammMucs raifkamu 11, 00e 4acTi COeTMHEHBI MEXKIY COO00M ¢ BOZMOKHOCTHIO PETy-
JMPOBAHUS HATSDKEHUsS Tajpenamu 3; Kynoja 10, BRIIOJIHEHHOTO U3 OTHECTOMKOTO
MaTepuaa; pedep-yTsKenuTened § ¢ KoibllaMu JJiS JIBXKCHUS 110 HaIPaBJISIONIAM
CTEepXKHSM; Tpoca 16, Kkpemsmierocss K 3JiekTpoiiedenke 12 u HKHEMY peOpy-
YTSDKENUTE0 Kyroia. PEOpa-yTspkenutenu 8 BBIMOIHEHBI U3 JBYX MOJYKPYTOB U
MPSIMBIX BCTABOK PA3IMYHOMN JJIMHBI JJIsl PETYJIMPOBaHUS Kapkaca KyroJja moj rada-
PUTHI 3aLIUIIAEMOr0 00BEKTA, COEAMHEHHBIX MEXAY co0oi Oonramu 9. B ocHoBanuu
3aIIMIIAEMOT0 000pYyI0BaHUs 5 IO OOKaM YCTaHOBJIEHBI IBE (PUKCUPYIOIIHNE CKOOBI 2
JUISl COEAMHEHUSI C HUKHUM PeOpOM-YTsDKEIUTENEM KyIojla MOCPEICTBOM PhIUaroB-
3amenok 6. Cucrema OTHETYIIEHHMsS] COCTOMUT M3 pacTpyOa 13, pacnosiokeHHOro B
BEpXHEW 4acTU YCTAaHOBKH, JIJISl MMOJa4M OTHETYIAIEer0 MaTrepuajia BHYTPb KYyIOJIa;
nutanra 14, cmyckaromerocsi OT pacTpy0a K OCHOBaHHIO YCTAaHOBKH; U COCTUHUTEb-
HOM Hacazku 15, cocTosiieit u3 IByx 4acTei Juisl MOJACOECIUHEHUS! OTHETyIuTens 17.
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Pucynox 1 - [IpotuBomnoxapHas nperpaaa B HepaboueM COCTOSTHUU

VYerpoiictBo pabotaer cieayromuM o6pasoM. [Ipu BOZHHMKHOBEHWH BO3TOpa-
HUsI O0BEKTA WM MPOCTPAHCTBA BO3JIE OOBEKTA, MPOUCXOIUT BHICBOOOXKICHUE U Ta-
JeHrue pedep-yTsHKeauTenel ¢ KyroJioM M3 OTHECTOMKOro Marepualia 1Mo HampasJis-
IOIIUM T10J] BO3JEHCTBUEM CHIIbI TsDKECTH. [Ipy MOJIHOM pacKphITUU KymoJia (puUcy-
HOK 2) phlUarv-3alieliku B €ro HUKHEN 4acTH 3aX0JIAT B BBICTYIBI CKOO, 3aKperieH-
HBIX B OCTOHHOM OCHOBaHHUHU 3alIUIIAEMOI0 00BhEKTa, 00ecreurnBasi FTepMETUYHOCTD.
OrueTymmuTens COCINHSAETCS ¢ CUCTEMOM OTHETYUICHUS MPOTUBOIOXKAPHOW Mperpa-
IIbl, U OTHETYIIAIllee BEHIECTBO 4Yepe3 pacTpyd Mojaércsi K odary BO3TOpaHUs MO
KkynojoM. [Ipu Bo3ropanuu BHE KymoJia MOACOCAMHEHUE OTHETYIIUTENSI K CUCTEME
OTHETYIIICHHS HE TPeOyeTCs, a KYIOJ 3aluiiaeT 000py0BaHUE OT BHEIITHETO MCTOY-
HUKa Bo3ropanus. [Tocie OKOHYATENbHOTO MPEKPAIICHUSI TOPEHUS, PhlUaru-3aIleJIK1
0CBOOOXK/TAIOTCSI U3 BBICTYIIOB CKOO, U C TIOMOIIBIO DJIEKTPOJICOSTKU KYTOJ MOIHH-
MaeTcsl B KopoO, mpuHUMasi Hepabodee COCTOsSTHUE.

Pucynoxk 2 - [IpotuBonoxapHas nperpaaa B paboueM COCTOSIHUH

Takum 00pa3om, MPOUCXOIUT JOKATU3AIMs, OTHETYIICHHE U 3allliTa 00BEeKTa
OT BO3JICHCTBHUSA OTHA.
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CPABHUTEJIbHBINA AHAJIN3 CBETO®UJILTPOB

AHHOTaumMs. B cTaTthe paccMOTpEeHbI CBETOTEXHUYECKUE XAPAKTEPUCTHKU U
BBITIOJIHEH CPaBHUTEIBHBIM aHAIN3 CTCKJISTHHBIX U TeNeBbIX cBeTOPMIbTpOB, Mccie-
JIOBaHbI KOHBEPCUOHHASI Tpymna (GUIbTPOB, KOTOpas MpeaHa3HAuUCHA NIl MOAU(pUKa-
MY [IBETOBOW TEMIIEpATyphl CBETA, TO €CTh PAJAMKAIHLHOTO MPeoOpa30BaHHS THUIIA
OCBEILEHHS.

KiroueBble cjioBa: cCBETOUIBTP, OCBEIIEHHOCTD, APKOCTh, ITyJIbCAIIHS.
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Panova T.V., Panov M.V.
COMPARATIVE ANALYSIS OF LIGHT FILTERS

Annotation. The article examines lighting characteristics and performs a com-
parative analysis of glass and gel light filters. The conversion group of filters, which
Is intended to modify the color temperature of light, that is, radically transform the
type of lighting, is studied.

Key words: light filter, illumination, brightness, ripple.

CBeToGuIbTp B ONTHKE, TEXHUKE - ONTUYECKOE YCTPOMCTBO, KOTOPOE CIY>KUT
JUTS IOJABJIEHUS (BBIIEJICHNA) YaCTH CIIEKTPA 3JEKTPOMArHUTHOTO U3JIy4ECHHUSI.

B wacTHOCTH, CBETOQUIBTP MOIJIOMIAET YacCTh CBETOBBIX JIy4€i MPHU CHEMKE,
HEOOXOMMO YBEIMUMBATH OTBEPCTHE AUaPparMbl OObEKTHBA, YTOOBI OJIYYUTh Ipa-
BUJIBHYIO 3KCHO3ULMIO. UKCIIO, TOKa3bIBalOUIEE, BO CKOJBKO pa3 HYXKHO YBEJIMYUTH
HKCIIO3ULHUIO MTPU ChEMKE CO CBETO(MMIBTPOM 10 CPABHEHUIO C IKCIO3ULIMEN Oe3 cBe-
TOQUIBTPA, HA3BIBAETCS] KPATHOCTHIO CBETO(PUIIBTPA.

KpatHocTh He miig Bcex (DUIBTPOB SBISIETCS BEIMYMHOM MOCTOAHHOM. Jlis
[BETHBIX (UIBTPOB KPATHOCTh MOXKET OBITH 3aBUCHUMON OT XapaKTEPUCTUK CBETA,
IpU KOTOPOM ITPOU3BOAMTCS ChEMKA. Hanmpumep, KpaTHOCTh MPUMEHSEMBIX B YEPHO-
oenolt (hoTorpaduu KeAToro, OPaHKEBOro U KPaCHOTO CBETO(UIBTPOB MPU THEBHOM
cBere OyAeT OoJiblled, yeM MpH Jamnax HakaiauBaHus. [103ToMy KpaTHOCTh (uiib-
Tpa, yKa3zblBeMas B TaOIULax (WM Ha onpaBe PUIbTPOB), OOBIYHO OMpPENEIIAECTCA KaK
CTeneHb ocyiabdaeHust 6enoro cpeTa (JIMbo NIl TOro CBETA, MPU KOTOPOM ATOT PUIIBTP
JOJKEH MPUMEHATHCS - Hanpumep i ¢punbTpa 80B KpaTHOCTH yka3bpIBaeTCs MO OT-
HOIIICHHIO K CBETY TAJIOT€HHBIX JIAMIT HAKAJIUBAHUS ).

[IpencraBum kinaccudukaiuio cBeToQUIbTPOB HA pUCYHKE 1.

Cornacio I'OCT P 56228-2014 OcsemieHne HCKycCTBEHHOE. TepMUHBI U
ONpeaEICHUS.

OcsemenHocts E, nk: ®dusnueckas BenudyuHa, ONpeAessseMas OTHOUIEHUEM
CBETOBOT'O MOTOKA, MAJIAOIIET0 Ha MaJblii Y4aCTOK MOBEPXHOCTH, COJEPKAILIUNA pac-
CMaTPUBAEMYIO TOUKY, K IUIOIIA/IA 3TOTO Y4acTKa.

SIpkocts L, x1/M?: Ousndeckas BeJIMYMHA, ONPEAEsIeMas OTHOIEHUEM CBETO-
BOT'O MOTOKA, MEPEHOCUMOT0 y3KUM ITYYKOM C MajoW IJIOIIAIKHU. COAEpKallen pac-
CMaTPUBAEMYIO TOYKY, B Ma-JIOM TEJIECHOM YIJIe, COJEpKallleM HalpaBJIeHUE U CO-
crapistonieM yroin O ¢ HopManeio k OJl. k reomerpuyeckomy ¢akrtopy CrG storo
ny4yka, 1 UMeroniasi (Pu3M4ecKuil CMbICII CBETOBOIO MOTOKA, PACTIPOCTPAHSIOIIETOCS a
€AMHUYHOM TEJIECHOM YTJIE C IJIOMIAJKH €AMHUYHOMN TUIOLAAN, HOP-MaJIbHO Pacro-
JIO)KEHHOW K HAITPaBJICHUIO.

[Tynbcamms: [lepuonnueckue kosebanus (POTOMETPHUUECKONW BEIMYMHBI (CBE-
TOBOT'0 IIOTOKA, OCBELIEHHOCTH U Ap.) npu nutanuu MC ¢ nepeMeHHbIM TOKOM.

Koaddumment mynscanun ocsernienHoctu Kn, %: Kputepuii onieHku oTHOCH-
TEJBHOM TIyOMHBI KOJeOaHUN OCBELIEHHOCTH B pe3yjbTaTe M3MEHEHHUS BO BPEMEHU
ceeroBoro notoka C B OV npu nuTaHUM UX NEPEMEHHBIM TOKOM [ 1].
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Cornacao 'OCT P 56228-2014 OcBenieHre HCKyCCTBEHHOE CUCTEMATU3UPYEM
M3BECTHBIC HAM CBETOTEXHUUYECKHUE BEJINYHUHBI, B YaCTHOCTH: [1,2]

SpKocTh pa3aeNstoT Ha MAaKCUMAaJIbHYIO, CPEIHION, MUHUMAJIBHYIO.

OcCBemEHHOCTh Pa3IeNIiOT Ha MaKCHMAJIbHYIO, CPEIHIO, MHUHUMAJBbHYIO,
AKCIUTYaTallMOHHYI0, TOPU30HTAJIbHYIO0, BEPTHUKAIBbHYIO, CPepruIecKyro, moiaychepu-
YECKYI0, [ETUHAPUIECKYIO.

CBeTo(puIbTpHI
LT
N I | | 1
K puxanust K AMS Kaaccupuxanust
Knaceupuxanus CBETOGUILTPOB 1o THILY no
110 HA3HAYEHHIO 10 NPHHIMIY Bble/IsIeMOi KOHCTPYKTHBHOM
[“ JeHCTBUSL YACTH CHEKTPA YV UCHOJ
[ | [ |
CBeTopuIbTpsI
B xoHcTpyKIMH
CBeTonIbTPBI MeTO/10B OMHOYHBIE
a nHPPOBLIX TennosammuTHble —{ AGcopOUHOHHbIE |—| Y3KONOJOCHBIE
cbEMOYHBIE LBETOBOCIIPOH3BE uabTpbI
¢doroanmnaparos
L nenust
3amuTHBIH AJINTHBHBIE Hnrepdepenumon Cucrempl
- - pepery || OnHocTopoHHHE
uabTp GuabTpHI HbIe ¢uabTpoB
HeiiTpanbnblii Cy0TpaKkTHBHBIE
- OrpaskaTebHble JIByXCTOpOHHHE
uabTp GuabTphI — —
CoHeyHbIH TlosisIpH3aniMOHHBI Koppekrupyomu
1 uabTp || e L] e
T'paauenTHbIH
pan JucnepcHbie
— uabTp

CrniekTpajibHbIe
(IBeTHBIE)

Mo3anunblie

AddexTHbIE

Hacanounble
JIMH3BI

Pucynok 1 — Knaccudukanus csetopunbTpon

HccnenyeM cBeTOQMIBTPHI C TOYKH 3pPEHUSI MMPUMEHEHUSI U3 XapaAKTEPUCTUK
JUISl UICKYCCTBEHHOT'O OCBEIICHUSI.

Jlst uccnenoBanusi HaMU ObUTHA B3STHI 00pa3Ilbl CTEKISTHHBIX U TEJIEBBIX CBe-
TOGUIBTPOB M3 IIBETOB CIEKTpa OEJIoro CBETa, a MMEHHO, KPacCHBIM, OpaHKEBBIH,
YKEJTBIN, 3eIEHBIN, TOTy00M, CHHHM, (PUOJICTOBBINA (PUCYHOK 1) .

[[BeTHBIE CBETOMUILTPHI BHITIOIHEHBI U3 1BeTHOTO cTekia mo ['OCT 9411-91
Crexno ontuueckoe 1BeTHOe. TexHuueckue yciaoBud. L[BeTHoe cTekno mpeaHazHa-
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YEHO JIJIs1 BBIJEIEHUS onpenesi€HHON yacTu cnekTpa oT Y@ (crekno YDC) no cpen-

HeBosiHOBOM UK (cTekio KC). [4]

['eneBbie «honmeBbie» CBETOPHIBTPHI — 3TO 0COOBIC HACATKA Ha OOBEKTHB Ka-
MEpBI, KOTOpBIC TMO3BOJIAIOT JOOUTHCS OMpenerIeHHOro 3ddekra (oTceub JHUIIHEE,
pUIaTh H300pKEHUIO HYKHBIN OTTEHOK, CMSATYUTh CBET M TaK Jlajee).

1- CTCKJIXIHHBIC, 2 - reJieBbIe «(1)0J'II/I€BI)IG»

Pucynok 2 — Uccnemyembie 06pasiibl CBETOOUIBTPOB

["abapuTHbIC pa3MEHBI CBETOPMIBTPOB OMPEACISIN C MOMOIIBIO ITU(POBOTO
mranreHuupkys electronic digital caliper, maccy — BecoB notebook digital scale.
Taxkum oOpa3oM, pa3MepHbIC XapaKTEPUCTUKU CBETO(UIBLTPOB MPEICTABIICHBI

B Ta0muIe 2:

Tabnuna 1 — 3HaueHus pa3MEPHBIX XapaKTEPUCTUK CBETOPMIBTPOB

. ['eneBblIii «honueBbIii»
CTeKJISIHHBIH CBETO(UITBTP

CBETOQMIBTP
I"aGaputs | x b x h, Mmm 50x50x2,8 75x45x0,1
Macca, T 17,5 0,45
ITnomanas, MM? 2500 3375
O6BEM, MM® 7000 337,5
IToBepXHOCTHAS TJIOTHOCTb, /MM? 0,007 0,0001
O06BEMHAS TIOTHOCTD, T/MM® 0,002 0,001

CBETOTEXHUYECKUE XapaKTEPUCTUKU CBETODUIBTPOB ONPEAEISUIA C TOMOIIBIO
npuoopoB SApkomep Apryc — 02 u Jlrokemerp-nynbemerp Apryc — 07, umeromux
CBHJICTEIIBCTBO O IIOBEPKE IMIPHUOOPOB.

Pe3ynpTaThl MCCIEI0BaHNS CBETOTEXHUYECKUX XAPAKTEPUCTHUK MPEACTABUM B

Tabnuie 2 u pucyHkax 3,4.
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Tabnuma 2 — Pe3ynbTaThl HcciieoBaHUs

Iper OcBenéHHOCTb, JIK. [Tynscanms SIpkocTb, KI/M?
Crexnsnnbie | [enesbie | Crexnsunpie | enesbie | Creksisunpie | [eneBbie
CaeroduiabTpbl Ha paccTossHUU 20 CM OT HCTOYHHKA CBETa
bes ceerodunbpTpa 6280 94,8 8700
Kpacubiit 289 309 92 94,8 828 2420
OpaHKeBblii 1987 2020 94,2 94,8 6830 3460
Kentprit 3280 3560 95,8 94,8 7620 11280
3enéHblii 1134 1720 93,8 94,8 4320 5940
["onyGoit 4000 1340 26,8 94,8 210 1480
Cunuit 4850 583 102,6 94,8 1980 3500
DuosieToBbIN 6600 568 48,3 94.8 15,8 1760
CetoduibTphl Ha paccTosiHUH 30 CM OT HCTOYHUKA CBETA

bes cBerodunbTpa 4260 94,8 6480
Kpacubiit 92,8 268 92,6 94,8 368 1750
OpaHxeBbIil 628 520 93,8 94,8 368 1750
Kenreiit 1020 1068 94,2 94,8 585 5520
3enéHpii 276 561 90,8 94,8 1810 3060
I"omy6oii 1620 538 75,8 94,8 118 750
Cunnit 4360 307 63,8 94,8 1052 1880
duosieToBbIN 6200 183 25,4 94.8 10,3 980

Ha ocHOBaHMM MOJY4YEHHBIX IOAHHBIX, CTPOMM TpadHKH, yKa3bIBalOIIUE Ha
Pa3HUILYy CBETOBBIX XapaKTEPUCTUK CBETO(MUIBTPOB.
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CTCKIIAHHEIE TeIICBEIC CTeK/IAHHEBIE TeJICBBIC ‘ CTCKIIAHHEIE TeIIEBBIC

OCBeMEHHOCTB, JIK. SIpKocTh., KI/M"2 TIynbcamms

Bes ceetodmisIpa MKpacHBIH OpasKeBbIH JKentemi  M3enémpni MTonyOoii MCuaui M OHOIETOBEI

Pucynox 3 — CpaBHUTENbHBIN aHAIN3 TIOKa3aTesiel CBETO(UILTPOB
Ha pacctosinuu 20 cMm
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Pucynok 4 — CpaBHUTENIbHBIN aHAIN3 TTOKa3aTeiel CBETO(UILTPOB
Ha paccTosiHuu 30 cm

3axmtouenue. Takum 00pa3oM, aHAIM3UPYS MOJIYYEHHBIE JAHHBIE, MBI JI€JIaeM
BBIBOJI O TOM, YTO MOJIYYEHHBIE PE3YJIBTAThl OTINYAIOTCS APYr OT Ipyra HE 3HAYU-
TEJIBHO, HO MTOKa3aTelId OCBEIIEHHOCTH U SIPKOCTH IeJIEBbIX «(OITHEBBIX» CBETOPUIb-
TPOB HUXKE,

Ha u3menenue koadduimenTta nyabcaiuu reiaeBbie «(onreBbie» CBETO(UIIb-
TPBl HE BJIMSIOT B OTIMYUE OT CTEKJISHHBIX CBETO(QUIBTPOB, KOTOPHIE YMEHBIIAIOT
KO3(DPUIIMEHT MyIbCallUU.

[Tonmy4yeHHbIE 3HaYEHUSI PA3MEPHBIX XaPAKTEPUCTUK YKa3bIBAIOT HA OOJBIIYIO
pasHuiy B Macce U o0béme. [loBepxHOCTHAs U 00BEMHAS TUIOTHOCTh Pa3INyaloTCs
He3HauuTenbHo. HecMOTpst Ha TO, YTO CBETO(QMIBTPHI BBHITOJHEHBI a0COJIIOTHO U3
Pa3IMYHBIX MaTE€pUaJIOB, HO 3a CUET HE3HAYUTEIBHOIO pasnuuus IloBepxHOCTHON U
00BEMHOM TIOTHOCTEW CBETOMPOIYCKHAS CIOCOOHOCTH CBETO(MUIBTPOB TaK Ke OT-
JINYAETCs HE 3HAYUTEIIBHO.

B reneBnix «donmeBbix» cBeToGUIbTpax HAOMIOAACTCS M3MEHEHUE I[BETOIe-
penadu, 1Mo CpaBHEHHUIO CO CTEKISHHBIMH CBETOQMIbTPAMH. YUHUTHIBAs, YTO CTEK-
nsiHHble cBeTOPMIbTphI BhIMoOAHEHbI 0 'OCT 9411-91 Crekiio ontuyeckoe IBET-
Hoe. TexHUueckwe YCIOBHUS, TO HCIOJIb30BAHUE TEJIEBBIX CBETO(PUIBTPOB IS
YMEHBILEHUSI OCBEIIEHHOCTU U SIPKOCTH MCKYCCTBEHHOTO OCBELIEHUS HE MPEICTaB-
JII€TCSI BO3MOKHBIM.
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Pakya E.A., k.T.H.
®I'bOY BO bpsuckuit 'AY

AHAJIM3 PEXKXUMOB QJIEKTPUUYECKUX CUCTEM
HA OCHOBE METO/JIA I'VTIABHBIX KOMIIOHEHT

AnHoTamusi. PaccmoTpena 3amaya MoJIeTMPOBAaHMS HATPY30K y3JI0B DJIEKTPHU-
YECKOW CHCTEMBbl Ha OCHOBE (PAaKTOPHOTO aHAIM3a METOJOM TJABHBIX KOMITOHEHT.
dakTOpHBIN aHAIIN3 HA OCHOBE METOJIa TJIABHBIX KOMITOHEHT sIBJIsieTCst Ooiiee 3 dek-
THUBHBIM, YeM HanOoJiee MPUMEHSIEMbI METO Ha OCHOBE PETPECCHOHHOTO aHAJIH3A.

KiroueBble cjioBa: GaKTOPHBIM aHAN3, METOJ TJIABHBIX KOMIIOHEHT, BBHIOOD-
Ka, KOPPEIAIHOHHBIC KO3 DUITNCHTHI, TUIIOBBIC TPa(HKHN y3710B SHEPTOCUCTEMBI
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Rakul E.A.

ELECTRICAL SYSTEM MODE ANALYSIS BASED
ON PRINCIPAL COMPONENT METHOD

Annotation. The problem of modeling loads of electrical system units on the
basis of factor analysis by the method of main components is considered. Principal
component-based factor analysis is more effective than the most used regression-
based method.

Keywords: factor analysis, principal component method, sampling, correlation
coefficients, typical power system node plots.

Beenenue. Pemenne psina 3a1ay dKCIuryaTalud ¥ KpaTKOCPOUYHOTO IIJIaHUPO-
BaHUS Pa3BUTHUS CUCTEM 3JIEKTPOCHAOKEHUS U paclpeeleHNs dJIEKTPUUECKON dHEp-
T'MH, YNPAaBICHUE 3JEKTPUUECKUMU PEKUMAMHU, AHAIIU3 MHTETPAIbHBIX XapaKTepH-
CTUK HEOOXOJMMO MPOU3BOAMUTH C YUETOM BCEr0 MHOIO00pa3usi PeKMMOB U UX U3-
MEHEHHUS MOJ JEHCTBUEM pPa3IUYHbIX (PAKTOPOB HA paccMaTpuBaeMOM HHTEpBaJIe
BpeMeHU. K TakuM XapakTepucTUKaM OTHOCSITCS NMOTEPU AJIEKTPOIHEPIUH, IEKTPU-
YECKHUE HArpy3KH, HAIPSKEHUE B BETBAX U y3nax 99C u ap.

B cBsi3u ¢ 3TUM BO3HUKAET mpobiema ¢ oT0opoM Hanbolsiee HHPOPMATUBHBIX
(akTOpOB, KOTOPHIE CIEIYET BKIOYUTh B MAaTEMAaTUUYECKYIO0 MOJENb. 3a1aya oToopa
MH(POPMATUBHBIX MPU3HAKOB SIBJISIETCS YACTHBIM CIIy4aeM 3aJaud “NOHMKEHUE pa3-
mepHocTH”. IIpu 3TOM OHa mpeacTaBisieT co00M omnpezesieHne HEPEIEeBAHTHBIX IPU-
3HAKOB, T.€. TAKMX, KOTOpPbIE HE HECYT MOJIE3HON HH(OPMALINK B KOHTEKCTE PEIICHUS
nocTaBjIeHHOM 3a1auu [1].

@DakTOpHBIN aHAJIN3 HA OCHOBE METOJA IJIaBHBIX KOMIIOHEHT — HaIlpaBJICHUE
MHOTOMEPHOI'0 aHaJIn3a, KOTOPOE MCCIEAYET BHYTPEHHIOK CTPYKTYPY KOppPEIALH-
oHHbIX MaTpul. HaGop ¢yHKUMI MOAEnMpOBaHUSA BBIOMpAETCS HE CIy4yallHO, Kak,
Harpumep, npu o0siuHOM aHanuze Oypbe, a Ha OCHOBE M3YUYEHUSI OCHOBHBIX 3aKOHO-
MepHocTei [2]. JlaHHOe 00CTOSTENbCTBO SABISECTCS OJHUM U3 MPEUMYILECTB UCTIONb-
30BaHMS METO/IA TJIABHBIX KOMIIOHEHT B 33Ja4aX AJIEKTPOIHEPT€TUKH.

PaccmaTtpuBaercss MHOromepHasi ciydaitHas BelIuuMHa X :(Xl, X9,y X p),

3ajlaHHas cBOMMHU BhIOOpKamu oOobema N. [[ns aHanm3a ciiydailHbIX BEJTWYUH, 3aBU-
CSIIUX OT {Xi }, HEO0XO0IUMO OMNPENICIUTh CTATUCTUUECKUE XapPAKTEPUCTUKU KOMIIO-

HEHT, K YHACITy KOTOPBIX OTHOCSTCSI BHIOOPOYHBIEC CPETHUE W JUCIIEPCUU, KOTOPHIC B
OOJIBITIEH CTEMEeHN XapaKTePU3YIOT OTKIOHEHUSI MCXOJHBIX CIYYalHBIX BEJIMYUH OT
CBOUX CpeTHMX. MaKkCUMaJIbHbIE KOJICOAHUS CIIyJallHBIX BEIMYUH OTPEIEIIOT hak-
TOpBI, OOJaJaroNIMe MaKCUMAJIbHOW aucrepcueii. MoKeT oKa3aThCsl, YTO MaKCH-
MaJbHOM JAucnepcueit obmagaeT HEKOTopas JIMHEHHAs KOMOWHAIMA MUCXOIHBIX CITY-
YalHBIX BEJIUYHH.

Merton rnaBubix komnoneHT (MI'K) coctouT B BbIOOpEe HOBOTO OPTOTOHAIBHO-
ro 0asuca, rae Oa3MCHbIE BEKTOPbI HAMPABIEHBI TaK, YTOOBI AUCHEPCHUS MPOEKIUNA
paccMaTpuBaeMoON COBOKYITHOCTU TOYEK Ha KaXKIbIii 0a3MCHBIA BEKTOp ObLIa MaKCH-
MaJIbHOM.
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MopenupoBaHue ciy4ailHbIX BETUYUH Ha OCHOBE METO/IA IIaBHBIX KOMIIOHEHT
BKJIFOUAET TPH dTara:
1) HaxoAAT BEIOOPKH U3y4aeMbIX CIYYalHBIX BEIUYHH (MaTpuia X);
2) BBIYHUCIIAIOT DJIEMEHTBI MATPHUIIBI BEIOOPOYHBIX KOPPESAIMOHHBIX KO3 u-
IIUEHTOB IO (PopMyIIam:
3)
N

K ik :ﬁé(xij _X_jxxik —X_k); (1)

4) BBIMUCIAIOT I MaKCHMAJIBHBIX I10 MOAYJIIO COOCTBEHHBIX YMCEN {4} U co-
i=1..,r}

MaTpulbl BBI60pO‘-IHBIX KOPPCILIONOHHBIX MOMCHTOB, Ha OCHOBC KOTOPBIX CTPOATCA
HE3aBHUCHUMBIC CJ'Iy‘-I&fIHBI@ BCIINYMHBI

OTBCTCTBYIOIIINX UM OPTOHOPMHPOBAHHBIX COOCTBEHHBIX BCKTOPOB {hi’

n
Yi = > hi Xy, (2)
k=1

IMPUMCHACMBIC IJII MOJACITIUPOBAHMA NCXOAHBIX CﬂyqaﬁHBIX BCJINMYHH.
CBs3b MCXKAY HCXOAHBIMH CJIy‘—IElfIHBIMH BCIIMYMHAMHA W MOACIUPYHOIIUMU
T'’'IaBHBIMHX KOMIIOHCHTAMH HUJIN (1)aKTOpaMI/I IMpCaACTaBJICTCA B BUIC

r
Xj=2hyYi+ej. 3)
i=1

Marepuaj 1 MeTOAUKA HUCCIAECA0BAHMMA. PaccMOTpMM MHOKECTBO HArpy3oK
P = {Pti} Y3JI0B DJIEKTPUYECKON cucTeMbl 1=12,...,N ompeneneHHbIX rpapuKaMu

KOHTPOJBHBIX 3aMepoB B MOMeHTHI Bpemenu t=12,...,N, Ha ocHOBaHHU KOTOPBIX

PACCUNTAHBI BEIGOPOYHBIC MATEMATHYECKHE OXKHAAHUS P, , M MATPUIIBI KOPPEJISIIH-
OHHBIX MOMEHTOB Kp = {COV(P— Pj )} (B3aMMO3aBUCUMOCTh MEX1y Trpadukamu
narpysok (I'H) yznos i u J) [3].

Berunciisis nepBbie I <N COOCTBEHHBIX YHCEN {A } U BEKTOPOB {h} MaTpuIIbI

KOPPESLMOHHBIX MOMEHTOB M MOJB3YsCh opmynamu (2), HaxoauM O0OOOIICHHbIE
rpauKy Harpy3okK, omnpenesstonme oouue GakTopbl, OT KOTOPbIX 3aBUCUT U3MEHE-
HUE BCEX rpadUKOB:

;
Pi = T'shsi +¢i, (4)
s=1
rac
n
Fts:zptjhjs- (5)
j=1
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MozenupoBaHue Harpy30K Ha OCHOBE KOMIIOHEHTHOI'O aHalln3a B HACTOSIIEE
BpeMs MOJIyYMIJIO IMPOKOE IpUMEHEeHre. 3aaua MOJIeIUPOBaHuUs TpaduKOB IETUTCS
Ha /Ba dTama. Ha mepBoM M3 HHUX CO3MAIOTCsl 00OOIIEHHBIE THIIOBBIE IpaduKu, A
MOJYYEeHUsI KOTOPBIX HCIOJIb3YeTCsl AOCTAaTOYHO MPEACTaBUTENIbHAS BHIOOpKA «HC-
XOAHBIX TpaduKOB». BBIMOIHEHHBIE IS psAa SHEPrOCUCTEM PACUEThl MOKA3bIBAIOT,
4TO O0O0OOIIEHHBIE TUIOBBIE TPa(UKHU Y3JIOB DHEPrOCUCTEM OTJIMYAIOTCS BBICOKOU
CTaTUCTHYECKOW YCTOMYMBOCTHIO (TIpM YBEIMYEHHM BEJIMYUHBI BBIOOPKU CpeaHee
3HaueHNe PU3NUECKON BETMUMHBI CTPEMHUTCA K HEKOTOPOMY KOHEUHOMY IPEIETy).

Ha pucynke 1 moka3aHbl Auama3oHbl H3MEHEHHUsI 0000IEHHBIX TUIOBBIX I'pa-
(UKOB, COOTBETCTBYIOIINX MEPBOI U BTOPO TTIaBHBIM KOMIIOHEHTaM MaTPHUIIbI KOP-
PENALIMOHHBIX MOMEHTOB, JUJISl PA3JIMYHBIX BPEMEHHBIX OTPE3KOB OJHOM U TOM XKe
oOyuaromeii BbIOOpKH. PUCYHKHM CBHIETENBCTBYIOT 00 YCTOMYMBOCTH (DaKTOPOB,
OTIPEICTIAIONUX KOH(PHUTYpalnio TpaQuKoB, KOTOPHIE, CIEIOBATENbHO, MOTYT TIO-
CIIy>)KUTb HaJ€KHOH OCHOBOM JUIsl MOJEJIMPOBAHUS JIOOBIX COBOKYIMHOCTEH HCXOJ-
HBIX TPapUKOB JIEKTPUUECKUX cUCTeM [4, 5].

[‘1 rﬂ
1.0 04
M 1
05 02—
R \
ol 0 A
3 16 24 8 16 24
] U1
0.5 02 \
_1__0"U‘ 04
a &

Pucynok 1 — Jluanazonsl kojieOanust nepBoro (a) u BToporo (6) 0000IIEHHBIX
THTIOBBIX TPAUKOB HArPY3KH AIEKTPHUICCKUX CHCTEM

Ha BTOpOM 5Tame monennpoBaHus TpadUKOB HATPY30K YUUTHIBAIOTCS BCE Y3-
JIbI, BXOJSININE B PACCMATPUBAEMYIO0 YacTh CHCTEMbl. VICXOMHBIMHU JTaHHBIMU TIPH
ATOM TaKXe SIBJSIOTCS KOHTPOJBHBIE 3aMEpbl, OJHAKO MX KOJUYECTBO ISl KaXKIOU
HArpy3ku OOBIYHO OBIBAET 3HAYUTEIHLHO MEHBIINM, YeM 00BheM WH(MOpMAIUU dJie-
MEHTOB KOHTPOJIbHOM BbIOOpKH. Kak mpaBuiio, Ha BTOPOM 3Tale MOJAEIUPOBAHUS
rpaguKoB Jenaercs 4YeThipe-IecTh 3aMepoB. [loCKoJbKY 0O0OOIICHHBIE THUIIOBBIC
rpad¥Ky K MOMEHTY BBIIIOJIHEHUSI BTOPOIO 3Tana YyXe HaWJeHbl, pelaercs 3ajaua
PErPECCHOHHOTO aHAJIM3a, HA3HAUYEHHE KOTOPOIO 3aKIHYaeTcs B MPeICTaBICHUU
KaKJ0M HArpy3Kd 3JEKTPUYECKON CUCTEMBbl B BHUJE JIMHEHHON KOMOMHAIuu 0000-
IEHHBIX TUMOBBIX TPAQHUKOB U MATEMATUIECKOTO Okuanus M(P;).

[Tociie BBIMOJIHEHMSI BTOPOrO 3TAalla MOJEIUPOBAHUS HArpy3Ka Ka)KJI0ro ysJja
MIPEACTABIISIETCS CIICTYIOITUM 00pa3oM:

Pi:M(Pi)"‘Zr:aist’ (6)
=1

r7e aj; — MoJiydaeMasl METOJIOM HauMEHbIINX KBaJpaTOB OLIEHKA Beca 0000ILEeHHO-
IO TUIIOBOTO rpaduka /' MCXOAHOM rpagpuke P;.
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BbiBoaAbI. MHOTOUHCIIEHHBIE PACUETHI IS PA3IMYHBIX YHEPTOCUCTEM IOKa3a-
a4, 910 B (hopmyse (6) TOCTaTOYHO y4ecTh He OoJjiee TpeX OOOOIIEHHBIX THUIIOBBIX
rpadukoB. Takum oOpazoMm, Kaxaplii TpaduK CHCTEMBI OIpeaesseTcs He Ooee uyem
YETBIPHMS [TApaMETPaMu: MaTeMaTtuueckuM oxuaanneM M (P) u Tpemst kosdduum-

€HTaMH pa3lI0oKEHUs ay;, ayj, a3 I'paduka M0 0OOOIIEHHBIM THIIOBBIM Ipadukam
Iy, I'y, I3.
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YAK 621.313.13

HNBanrora M.M., cT. nperoiaBareib
®I'bOY BO bpsuckuii ['AY

K BOIPOCY ITPUMEHEHHWA YHUBEPCAJIbHBIX CPEJNCTB
SAHIUTHBI SJIEKTPOABUI'ATEJIEN

AHHoOTanus. B craThe BbINOIHEH 0030p pa3IMYHBIX aBapUIHBIX PEKUMOB pa-
OOTBI ¥ COOTBETCTBYIOIIUX UM CIOCOOOB 3alUThl aCHHXPOHHBIX JIEKTPOABUTATENIEH.
[IpoBeneH oOUIMiT aHATTU3 CTPYKTYPBI ANEKTPOHHBIX YCTPONUCTB 3aLUTHI U OCOOEHHO-
CTEU UX IIPUMEHEHUS.

KiiroueBblie c¢j10Ba: 3JEKTPOHHOE YCTPOWCTBO 3aIlMThI, ABAPUKHBIA PEXKUM,
ANEKTPONPUBO, ACUHXPOHHBINA JIBUTATEIIb

lvanyuga M.M.

TO ISSUE OF APPLICATION OF UNVERSAL PROTECTION MEANS
OF ELECTRIC MOTORS

Abstract: An overview of emergency operating modes and their corresponding
methods of protection of asynchronous electric motors was carried out. a general
analysis of the structure of electronic protection devices and the peculiarities of their
use was carried out.

Keywords: electronic protection device. emergency mode,, electric drive, asyn-
chronous motor

ACHHXPOHHBIE AJICKTPOJBUTATEIN HAJICKHBI B DKCIUTyaTaIllid W MIUPOKO IPH-
MEHSIOTCS KaK B MPOMBIIIUICHHOCTH, TaK U B CEIBCKOM XO3SHUCTBE, OKOJIO 95% 3TO
Tpex(da3Hble aCHHXPOHHBIC AJICKTPOJBHUTAaTEIN C KOPOTKO3aMKHYTBHIM POTOPOM OT
0O0IIIeTo YncIa AIEKTPOABUTATEIICH.

Hanexnast paboTa acCHHXPOHHBIX JJIEKTPOJBUTATEICH OOecrednBaeTcs Ipa-
BUJILHBIM BBEIOOPOM. DJIEKTPOBUTATENH BRIOUPAIOT 1O MOITHOCTH, 10 PEXKUMY Pado-
THI ¥ TI0 UCTIOJTHEHHIO. He MalloBaykHOE 3HaUYCHHE UMEET COOoieHre TPeOOBaHUI U
MpaBUJI TIPU pa3pabOTKe AMEKTPHUUECKUX CXEM, BHIOOPE MTyCKOBOM M 3aIIUTHON arma-
paTyphbl, MPOBOJIOB U KabemeH, a Tak k€ MOHTaX M SKCIUTyaTalliy JIEKTPOIIPUBOIOB.
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Jlaxxe Tipu IPaBUIILHOM IKCILTyaTaIMH JICKTPOMPUBOIOB BO BPEMS MX PabOTHI
MOTYT MOSIBUTHLCS aBapUUHbIC CUTyaluu (pexxumbi) [4].

K aBapuiiHbIM peXrMaM OTHOCSTCS KOPOTKHE 3aMbIKaHMsI, TEIUIOBBIE Iepe-
Ipy3KkH, HE TOJHO(MA3HBIA PEXKUM, CHUKCHUE HANPSLKEHMsI, MOBBIICHUE HaIpsike-
HUS1, YBEJIMUEHUE YaCTOThI BPAILICHHUS.

st obecrieueHHs] COXPAHHOCTH DJIEKTPOJABUTATENICH, amnmaparypbl yIpasie-
HUS, 3alIUTa JOJKHA 00J1a]aTh CBOMCTBOM YHUBEPCAIBHOCTU. B M00BIX aBapuitHBIX
ClIydasix, OHa JTOJDKHA OTKIII0YaTh AJIEKTPOJIBUTaTeNb. MI3BeCTHO MHOrO pazHooOpas-
HBIX YCTPOMCTB, MpEIHA3HAYCHHBIX IS 3alIUThl ACHHXPOHHBIX JJICKTPOIBUTATE-
ner. Bce OHM MMEIOT ONpeeeHHbIE TOCTOMHCTBA U HEJOCTATKH.

[Ipu paboTe 3IEeKTPONPUBOAA BOZMOKHO IMOSBICHUE 3aMbIKaHHE (Da3HBIX MPO-
BOJIOB MEX/Iy COOOM MM HYJIEBOTO U OJHOTO U3 (ha3HbBIX, 10 TON WM WHOW MPUYMHE.
Takoll He HOPMAJIBHBIN PEKUM HA3BIBAIOT KOPOTKUM 3aMBIKAHUEM.

UTOoOBI 3alIUTUTH JAEKTPONPUBO] U DTEKTPUUECKYIO CETh OT MOSBJICHUS B HUX
HEJOMYCTUMO OOJIBIITUX TOKOB MPEAYCMATPUBAETCS CPENICTBA 3alUTHI OT KOPOTKHUX
3ambikaHuil. K cpeacTBam 3amuThl OT KOPOTKUX 3aMbIKAHUM OTHOCSITCS MIPEIOXPaHU-
TEJH, pejie MAKCUMAJIbHOTO TOKa M aBTOMAaTUYECKHE BBIKJIIOYATENN C DJIEKTpOMar-
HUTHBIM pacClEIUTEIIEM.

TerioBas 3amuTa OTKIIOYAET AJIEKTPOJBUraTedb OT CETH, MPU JIITUTEIBHBIX
neperpys3Kax, mpH TSHKENbIX YCIOBUSAX MycKa MO HAarpy3Kou, MpH 3aKJIMHUBAHUHU PO-
TOpa, MPU JTUTSIHPHOM TOHMKCHUH HANPSDKCHWHM WM TIPH OTCYTCTBUM OJHON W3
¢a3. Takue peXUMBI YCKOPSIOT CTapEHUE U PA3PYIICHHE U30JIAIHA OOMOTOK. DTO
MIPUBONT K TIPEKICBPEMEHHOMY BBIXOTY DJICKTPOABUTATEIIS U3 CTPOSI.

TenmoBas 3amuTa aBUTATENEi MOXKET OBITH OCYIIECTBICHA C MOMOIIBIO TETl-
JIOBBIX PEJIe 1 aBTOMATHYCCKUX BBIKITFOYATEIICH C TETIJIOBBIM PACIICITUTEIICM.

HyneBas 3ammurta cpabaTbiBaeT NMpU 3HAYUTEIHLHOM CHUKCHUU HANPSHKCHUS
OJIOKMJIM ITpU 0OpBIBE OJHOM M3 (a3, 3anmTa 00eCIeunBaeT OTKIIOUCHHUE JIBUTATEIIS
U TPENOTBpAIlaeT CaMOIPOU3BOJIBHOE WX BKIIOUEHHE II0CIE€ BOCCTAHOBJICHHMS
HAmpsDKeHUsS. 3alluTa OCYIIECTBISACTCS MPU TOMOIIM JIOMOJHUTEILHOTO pelie
Hanpspkenus [2, 3].

3ammura OT TPEBBINICHHUS] CKOPOCTH BpAIICHUSI UCIIOIL3YETCS B AJICKTPOINPHU-
BOJaX IJi€ HE JIOMyCKaeTCs MPEBBIIIIEHUE CKOPOCTHOTO PEKUMA UCTIOJIHUTEIBHBIX Op-
raHoB. Takasi 3aluTa OCYIIECTBISETCS C MOMOIIBIO TaX0 TEHEPATOPOB WM IIEHTPO-
O XHBIX BBIKJTIOUATENIEH, COEIMHEHHBIX C BAaJIOM 3JIeKTpoJBUTaresns [2, 3].

BIIOKHpOBKH B 3JIEKTPONPHUBOIAX MPUMEHSIOTCS IS CO3JIaHUS 3aJaHHOW TI0-
CJIEIOBATEILHOCTH BKIIFOUCHHSI. BJIOKMPOBKHU MPEIOTBpAIIalOT HE MPaBHIbHBIC JCH-
CTBUS 4YejoBeKa. Takoi BHUJ OJIOKHPOBKH MCIIOJIB3YETCS B DJICKTPONPHBOJIAX C PEBEP-
COM, TJI¢ HEJOIMYCTUMO OJTHOBPEMEHHOE BKIIFOUCHHE JIBYX MYyCKATEJICH, MM B DJICK-
TPOIPUBOAAX C DJICKTPUUYECCKUM TOPMOXKEHHUEM, TJIC TOPMOXKCHUE MOXKET HadaThCs
TOJIBKO IOCJIC OTKJIFOUEHUS IBUTATENsI OT ceTH [2, 3].

OmHOBpEMEHHOE BKJIIOYCHHUE JBYX ITyCKaTeJeH TakK K€ MOKET ObITh MPenoT-
BPAIICHO 3a CYET KHOTOK YIPABJIEHUS, UMEIONUX 3aMBIKAIOMUNA U Pa3MbIKAIOIINN
KOHTAaKTBHI.

[TyteBas 3ammTa 0OecIeUnBaEeT OTKJIFOYCHHUE AJIEKTPOIPUBOAA TIPH JOCTHIKE-
HUUW UCTIOJIHUTEILHBIM OPraHOM paboueil MaIlliiHbI KPaitHETO TOJI0KECHHUS.
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OHa OCyHIECTBIISIETCS ¢ MOMOIIbI0 KOHEYHBIX BBIKJIIOUATENICH, YCTaHABIMBAEC-
MBIX B 3THX MOJIOKEHUSX UCIIOJHUTEILHOrO oprana [2, 3].

st yBenuuenus 3pGHEeKTUBHOCTH U YMEHBIIIEHUSI CTOUMOCTH BbIXOJa MPOIYK-
IIUU JIOJDKEH MOJIEPHU3BHPOBATHCS AJIEKTPOIPUBOA. Takue 1eau MOryT ObITh JOCTHUT-
HYTHI UCIIOJIb30BAHUEM DJIEKTPOHHBIX CUCTEM 3alllUTHI.

Jlns mpenoTBpalieHusl aBapUUWHBIX PEKUMOB pabOThl AJIEKTPOJABUraTenei
JOJIKHBI UCTIOJIB30BATHCS AJIEKTPOHHBIE ycTpocTBa 3amuThl (Y 3). Takue yctpoii-
CTBa MOTYT OTCJICKHUBATh PabOTy SJEKTPOJABUTATENICH B aBTOMATUUECKOM PEXHUME H
OTKJIFOYATh UX OT CETH ITPXU BOSHUKHU aBAPUNHON CUTYaLIAM.

B cratbe OyayT paccMOTPEHBI 3JIEKTPOHHBIE YCTPOMCTBA 3aLIUTHI AJEKTPOIBHU-
raTelyieid, ux paboTa, OCHOBHBIEC THUITBI M BO3MOYKHOCTH TTPUMEHEHUSI.

DIIeKTPOHHBIE yCTpoicTBa 3amuThl (DY 3) anekTpoaBUTraTeiaei — npeiHa3Ha-
YEHBI JUIS 3alUThl OT MEPErpy30K, KOPOTKUX 3aMbIKAHUU U APYTUX aBaApUUHBIX pe-
KMMOB PaCCMOTPEHHBIX BBIIIIE.

PucyHOK 1 - DJIeKTpOHHOE YCTPOMCTBO 3aIMThI JBUTATEIIS

B xoMmiekT ycTpoiCTBAa 3alUATHI IBUTATEIEH BXOIST:

- MUKPOKOHTPOJLJIEP (MUKPOIIPOIIECCOP) - 0OecreuynBaeT oOpabOTKy U aHAJIU3
TaHHBIX 0 pabore npuratens. OH oOpabaThIBaeT JaHHBIC OT JIATYMKOB U pearupyeT
Ha BO3HUKHOBEHHE OTKJIOHCHHH OT HOPMaJIbHBIX MapaMeTPOB.

- JATYUKM U3MEPSIOT TaKHe MapaMeTpPhl, KaK TOK, HAIPsSKEHUE, TEMIIEPATypy
1 9acCTOTY BpAIllCHUS U TIepeatoT HHGOPMAIIUI0 MUKPOKOHTPOJUIEPY IS aHAIU3A.

- peJjie - MOTYT OTKJIFOUaTh MUTAHUS WU U3MEHSITH MapaMeTphbl pabOThl AJICK-
TPOABUTATEIIS.

- KOHAEHCATOPbI M KATYIIKH - CTJIQ)KUBAIOT HATIPSHKCHHS U TIOJABIISTIOT TIOMEXH.
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Pucynok 2 - Yb3-304 ycTpoiCTBO 3alIUTHI AIEKTPOABUTATENIEH TPOU3BOICTBA
komnanuu HoBatek-OnekTpo

VYb3-304 npenHazHayeHO Ui 3AIIUTBI ACUHXPOHHBIX JJIEKTPOJABUTATENEH
MOIIHOCTBIO OT 2,5 1o 315 kBT npu mcnonp30BaHNN BHEIIHUX CTAHIAPTHBIX TOKO-
BBIX TpaHC(OPMATOPOB C BBIXOAHBIM TOKOM 5 A.

Jannoe DVY3 nBurarens padoTaeT 1Mo NPUHIMIY aHAIN3a JJIEKTPUYECKHX Ia-
paMeTpoOB TOKa, HANPSLKEHHsSI, TEMIEPATypbl OOMOTOK M aBTOMAaTHYECKH OTKIHOYAET
€ro OT HaIIPSDKEHHMS B CIy4ae BOSHUKHOBEHHUS aBApUMHON CUTYALlUH.

B Hekorophix ciyyasx, DY 3 mpenynpexaaer 00 onacHOW CUTyaluH Mpu Io-
MOIIY 3BYKOBOI'O WJIA CBETOBOI'O CUTHAJIA, I NPUHATUSA COOTBETCTBYIOIIUX JEU-
ctBul. [losBiieHNE aBapuiHOM CUTYallMKd CHUYKAETCS 3a CYET CBOEBPEMEHHOIO IIpe-
DYTIPEKICHUS O KPUTUIECKOM COCTOSHUM.

IIpy BO3HUKHOBEHHM KOPOTKOI'O 3aMbIKaHUS DJIEKTPOJIBUIATENb OTKIIOYAECTCS
OT HANpPsKEHUs C MOMOIIbI DY 3 332 HECKOJIBKO MUJUITMCEKYHI. DY 3 TakkKe OTKIIIO-
YaeT AJEeKTPOABUraTeNlb OT UCUE3HOBEHUS OJHOU U3 (ha3.

He manoBaxkHo# (yHKIMEH SIBIsSETCS MPENOTBpAICHHE TEperpeBa 3JIEKTPo-
NBUTATENA, T.€. OTKIFOUHUTE IJIEKTPOABUTATEND 10 TOTO, KaK €ro TeMIleparypa Ipe-
BBICHT IIPEJIEIBbHOE 3HAYCHUE.

[IpyurHaMM MaKCUMaJbHOTO HarpeBa CTaTopa U poOTOpa MOTYT ObITh, JJIHU-
TelIbHasl MEperpys3ka, 3aKIMHUBAaHUE POTOpa, HEMPABWIIBHOE yeperoBaHue (a3 wiu
HEpPAaBHOMEPHAs Harpy3Ka B CETH.

JIns 3amuUThl JEKTPOABUTATENA OT IPEBBILICHUS TEMIIEPATYPbl IPUMEHSIOT
V3/1P-8 pucyHoOK 2.

VYerpoiictBo 3amuThl  anektpoasBurateneit  Y3JIP-8 sBisieTcss CHUTHalIbHO-
KOMaHJHBIM MPUOOPOM, OHO OTKIIOYACT 3JIEKTPOJBUTraTeNlb NMPU BO3HUKHOBEHHUU
ABAPUMHOW CUTYaLIUH.
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Pucynok 3 - YcrpoiictBo 3amuthl s5ekrpoasurarens Y3 P-8

[To n3mepeHuro TeMriepaTyphbl, 3alIUThI PA3AEIISIOTCS Ha 3aBUCHUMbIE OT TOKA U
HE3aBUCUMBIE. Y 3aBHCHMBIX 3alllMTa TEMIIEpaTypa OOMOTOK JIBUTATENsl OLEHUBAETCS
KOCBEHHO, Yepe3 TOK 3JIEKTPOIBUTaTEIs.

Takue ycTpoWCTBa 3allIMINAIOT OT MPEAECIBHOrO HarpeBa, KOTOPOMY IPEIIsT-
CTBYET yBEJIMYEHHE pabOYero TOKa JBUTATENS. JTO MOXKET JJIUTCA MPOAOJIKUTENb-
HOE BpPEMs U IPUBECTH K OBPEKICHUIO 3JIEKTPOIBUTATEIIS.

Uewm OoJibliie yBEIMYUBAETCS TOK B 0OMOTKAaX CTaTopa, TEM MEHBIIE BpeMs OT-
KIIFOYEHUS.

K Takoli 3amure OTHOCATCS TEIJIOBBIE PEJIE U ABTOMATHUYECKUE BBIKIKOYATEIN
C TEIJIOBBIM PACUENUTEIIEM.

3amura He 3aBUCUMAasi OT TOKa OMpENETsieT TeMIepaTypy B 0OOMOTKE cTaTopa.
JlaTuuku (TEpMHUCTOPBI) BCTPAUBAIOTCA B OOMOTKY CTaTopa M BKJIIOYAIOTCS B U3MeE-
puTenbHYIO 1ienb. [Ipu pa3peiBe LenH, pee OTKI0YAET SIEKTPOABUTATEb.

TepMuCTOpHAas 3alMTa OLICHUBAET HArPEB, ONpPEAEIsis TeMIeparypy B 0OMOT-
Ke ctatopa. B 3ToMm ciiydan MO>KHO ONpenesuTh HE MpeJHAMEPEHHbI HArpeB, BbI-
3BaHHBIN, HAIPUMEP, HAPYIICHUEM IUPKYJSALUUKU. Takoil HarpeB HEJb3s BBISIBUTH 3a-
IIIATOMN 3aBUCAIIEN OT TOKOB .

CoBpemennbie DY 3 ayieKTpoaBUTaTENC B OOJIBIIMHCTBE ClydaeB 00J1alatoT
HE3aBHCUMOM OT TOKa TEMIIEPATYPHOU 3alIUTOM.

PucyHoKk 4 - YcTpoilcCTBO KOMIUIEKCHOM 3allIUTHI 3JIEKTPOABUTATENEH
O6eckoHTakTHOE 2JekTpoHHOEe Cul3-41
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OTO yCTPOUCTBO 3IEKTPOHHOE, OECKOHTAKTHOE M UMEET CBETOBYIO CUTHAIIN3a-
LU0 KOTOpas MPEeAyNpeKJacT O MNPUOJIMKAIOUIEMCS OTKJIIOUEHUU HaIpsDKEHUS.
HanpspokeHne MokeT ObITh OTKJIIOYEHO IPU JUIMTEIBHOW MEperpyske, Ipu HEpaBHO-
MEpPHOI Harpyske, pu o0pbIBe (a3bl.

Ba)kHO OTMETUTH, YTO AJIEKTPOHHOE YCTPOMCTBO 3aIUTHI ABUraTess padoTaer
ObICTpEe U TOYHEE, YeM TPaJULMOHHBIE MEXaHW4Yeckue. biaarogaps 3ToMy, OHO MO-
KET NMPETOTBPATUT NOBPEKACHUE IEKTPOIBUTATENS U APYTrOro 000py10BaHUSL.

CrabunbHass BpeMEHHAsl 3aBUCUMOCTh XapaKTEPUCTHUK MEPEKIIOYCHHs rapaH-
TUPYET JOJTOBPEMEHHYIO HAJEKHYIO 3alUTy JAKE B TSKEIBIX HPOMBIIUICHHBIX
YCIIOBHSIX KCILTyaTalyy.

He3amiannpoBaHHbIE OCTAaHOBKH MPOU3BOJCTBEHHOIO MPOLECCa 3TO JJIUTEIb-
HBI MPOCTOM, KOTOPBIM COMPOBOXKIACTCS OONBIIUMHU MOTEpsiMH. UTOOBI M30€KaTh
ATOTO, HEOOXOIUMO MTPUMEHSITE DY 3.

OV 3 snexkTpoABUraTeNst HaXOJUT Bce OOJblllee NPUMEHEHUE B Pa3IUYHbIX OT-
pacisX CEIbCKOro X0351CTBA U MPOMBILIEHHOCTH.

OV 3 snekTpoaBUraTeNid UCTIONb3YIOTCS Ul 00ecneueHns HaIeXHOW X pabo-
Thbl, KOHTPOJISL HAarpy3KH, KOHTPOJIS TEMIIEPATYPHOT'O PEKUMA.

OTO MO3BOJISIET YBEIUYUTH 3(PPEKTUBHOCTH MPOU3BOJCTBEHHBIX IMPOIIECCOB,
CHU3UTH 3aTPAThl Ha 00CITYKUBAHUE U YBEIUUUTh CPOK CIIy>KObI 000pYy10BaHMUSL.

Kpome 3JIeKTpOHHBIX yCTPONCTB JUISl 3aLUTHI AIEKTPOJABUTaTENEH IPUMEHSIOT
IIPOTPaMMHUPOBaHHBIE ornyeckue KouTposepsl [1JIK.

[Iporpammupyemsblie jgoruyeckre koHTposuiepsl (ITJIK) obecneunBaroT yrpas-
JeHue paboTOil 3JIEKTpOABUTATENIEd U MOTYT HMHTETPUPOBATHCS C SJIEKTPOHHBIMU
YCTPOMCTBAMM 3allUTHI 3JEKTPOJBHUrarened, 4yToObl obecrneunTh 0e30MacHOCTh U
HaJIe)KHOCTh UX PabOTHI.

[IJIK MoryT ympaBisiTe pabOTOM 3JEKTpOJABHUrareieii B aBTOMaTHYECKOM pe-
KM€, U3MEHSTh YaCTOTy W HaIlpaBJIEHUE BpalleHUS. DJIEKTPOHHBIE YCTPOMCTBA 3a-
IIUTHI 3JIEKTPOABUTATENCH, B CBOIO OUepe/ib, 00E€CIEeUNBAIOT 3aIUTY 3JIEKTPOJIBUTa-
TEJEN OT MEPErpy30K, KOPOTKUX 3aMBIKaHWUW, [IOHMKEHHOTO HAIIPSKEHUS, IIeperpena
U IPYTUX HEXKEJATEJIbHbBIX CUTyalui.

Takum 00pa3zoM, 3JEKTPOHHBIE YCTPONCTBA 3aIUTHl U KOHTPOJUIEPHI B3aUMO-
JEUCTBYIOT JIJIs1 0OecTieueH s 0€30MacHOM U HaJIeKHOW PabOThI IIEKTPUIECKUX JBU-
raTteyied B CHCTEMaxX aBTOMAaTU3ALMK U YIIPABJICHUS IPOU3BOICTBOM.

Hayxka He cTouT Ha MecTe, a ABMKETCS K TEXHOJIOTMYECKUM U LIU(PPOBBIM HH-
HOBaIMsIM, MOJACPKUBAIOIIMM HUJE0 3HeprocoepexeHus. HHTemIeKTyaibHOe
yIpaBJICHUE JIBUTATEIEM, TO3BOJISIET MHTEIJIEKTYaIbHBIM MallIMHAM KOHTPOJIUPOBATh
noTpeOJIeHre SHEPTUHN U YMEHbIIATh He3aIJIAHUPOBAHHBIE POCTOU.

WuTennekTyanbHoe YyNpaBleHUE 3JEKTPOJBUTaTENsIMU MpeuiaraeT Oe3zomnac-
HYIO CBSI3b CBEPX HEYPOBHEBBIMH CHCTEMaMH YIpaBleHHUs, 0o0ecreurBasi TOYHBIN
aHaAJIU3 U YIIPABJIEHUE C IOMOLIBIO HHTEJUIEKTYAJIbHBIX YCTPOMCTB.

MHTemekTyanbHbple yCTPOMCTBA YIPOILIAIOT JUAarHOCTHKY, COKPAIAOT BPEMS
IIPOrpaMMHUPOBaHMs, OBBIIIAIOT TPOU3BOJAUTEIBHOCTS aBTOMAaTU3UPYEMOTO MPOLIEC-
ca, yJydlIalOT YOpaBJieHUE , MO3BOJISIS MOJMyYaTh JOCTYI K JaHHBIM B JII000€ BpeMs
U B 1I000M MecTe.
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WuTemiekTyanbHas 3alnuTa JIeKTPOABUTATENICH MPEICTaBIsIeT cCO00i KoMOu-
HAlUI0 CUCTEMBI 3aIUThl U YIPABJICHUS IBUTATEIEM C JELUEHTPAIU30BAaHHBIMU IIE-
pudepuitHBIMI YCTPOMCTBAMU, OCHAIIEHHBIMU (DYHKIIUSIMHU CBSI3U.

B nononHeHue K OCHOBHBIM (PYHKIMSIM OHa OOECIEUYMBAET KOMIUICKCHBIC
(GYHKIMY TUATHOCTUKY U YIIPaBJICHUS, a TAKKE UMEET BCTPOCHHBIN HHTEepdeiic.

@DYHKIUMU yIpaBiIeHUs BKIIOYAIOT IPSMON U OOpaTHBINA MyCK JBUraTes, MycK
10 CXEME 3BE3/1a-TPEYTOJIbHUK, MUIABHBIN ITYCK.

[Ipenomnpenenennpie PyHKIIMN YIPABICHHUS YCKOPSIIOT MPOCKTUPOBAHUE, CHU-
KAIOT BEPOSITHOCTH OIMOOK M COKpAIIal0T BpeMsl IIUKJIa MPOrpamMMBl.

Omnepatop CBOEBPEMEHHO MOJy4YaeT WH(OPMAILNIO, HAMIPUMEP, O MEPerpy3Ke
KOHBEMEPHOM JICHTHI WJIA CMECUTEISI U MOXET LIEJICHANPABICHHO BMemaThes. [[an-
HBIE 0 KOJJMYECTBE MYCKOB U OCTAHOBOB M3-3a MEPErpy3KH U KOJUYECTBE YacoB pado-
TBI XPaHATCS B IOCTOSIHHOW MaMATH CUCTEMBI.

Ha ocHoBe craTucTuueckoil 0OpaOOTKH J@aHHBIX MOXXHO 3a0J1aroBpEeMEHHO
IUTAHUPOBATH PETYJISIPHBIE OCTAHOBKH B IIEJISIX TEXHUYECKOTO 00CTy)KuBanus. Takum
o0pa3oM, MHTEpBaJbl TEXHUYECKOTO OOCIYKMBAaHUS MOTYT OBITh aJaliTUPOBAHBI K
TEKYIIEMY COCTOSHUIO 000PY10BaHMUSI.

[IpeumymectBa Y3 3T0 -Moy/IbHAST KOHCTPYKIIHS, IPOCTOM U OBICTPBIN BBOJT
B DKCIUTyaTallnio, CBA3b 4yepe3 muHy Profibus, orpanndenue xoinuecTBa yCTpONUCTB
JUISL TIOAKITFOUECHUSI, MUHUMYM MECTa JIJI1 YCTAHOBKU B PACHPENCIIUTEIIBHOM IIUTE U
CHIDKEHHUE 3aTpaT Ha MOJKIIOYEHHUE.

BriBo

DJIEKTPOHHBIE YCTPOWCTBA 3AlUTHI BJIEKTPOJABUTATENIEN SIBIISIIOTCS IPOTpec-
CHUBHBIM ¥ HEOOXOAUMBIM HAIIPABICHUEM PA3BUTHS AJIEKTPOTIPUBOIOB.

DJIEKTPOHHBIE 3aIIUTHBIE YCTPOMCTBA YIOBJIETBOPSAIOT BBICOKAM TEXHOJIOTHYE-
CKUM TpeOOBaHUSIM, a UMEHHO, X MOKHO ITPOrpaMMHUPOBaTh Ha cpabaThIBaHUE MPU
Pa3TUYHBIX aBAPUHHBIX PEKUMAaX, YTO YBEIHMUYUBACT (PYHKIIMOHAIBHBIE BOZMOKHO-
CTH, MOBBIIAET 3PHEKTUBHOCTH, CHUYKAET 3aTPaThl.
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®AKTOPBI, BJIIMAIOINUE HA CTOUMOCTD
N HAAEXKXHOCTDb TPAHCO®OPMATOPA

AHHoTanusi. B crtathe paccMOTpeHBI (aKTOpHI, BIMSIONIMNE HAa CTOMMOCTH
TpaHcopmaropa M BOMPOCHI TOBBIIICHUS €T0 HaJeKHOCTH. [loka3aHbl OCHOBHBIC
KPUTEPUH, HAa KOTOPBIC HY)KHO 00paTUTh BHUMAHKE TIPU €ro moAdope U najabHeHei
IKCIUTyaTaluu.

KiroueBble coBa: Tpanchopmarop, 0OMOTKa, Ha/I€KHOCTb, JTOJITOBEUYHOCTbD,
CPOK CITYXOBI.
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Filin Yu. I., Malashenko P.D., Aleinikov I.D., Hohlov A.A.

FACTORS AFFECTING THE COST AND RELIABILITY
OF THE TRANSFORMER

Annotation. The article considers the factors affecting the cost of the trans-
former and the issues of increasing its reliability. The main criteria that need to be
paid attention to during its selection and further operation are shown.

Keywords: transformer, winding, reliability, durability, service life.

BBenenue

BoIBmMMHCTBO KOMMYHATBHBIX XO3SMCTB, KaK MPaBUIIO, OYEHb XOPOIIO OCBE-
JOMJICHBI 00 PKOHOMHYECKHX AacCTeKTaX M, COOTBETCTBEHHO, YKOHOMHHU, KOTOPYIO
MO>KHO TOJIYYUTh Ha BCEX ATanax >KM3HEHHOTO IuKJa TpaHchopmaropa [1]. ITo cBs-
3aHO C T€M, YTO MOKyIKa TpaHc(opmaTopa CONpsbKEHA ¢ OYEHb BBHICOKMMHU Karu-
TaJdbHBIMU 3aTpaTamu [2]. B OosbIIMHCTBE CilydaeB perieHue 0 He0OXOAMMOM KOJIH-
YeCcTBE, pa3Mepe U Bujie TpaHC(HOPMATOPOB MIPUHUMAET OT/IEN, OTBETCTBEHHBIH 32 3a-
kynku. OHM 00palIarTCs K CHeluaiucTaM (IpoOU3BOIUTENSIM) TI0 TpaHc(hopmaTopam
C MpOCKOO pa3paboTaTh 3aKyNMOYHYI0 M TEXHUYECKYIO JOKYMEHTAIMIO, KOTopas B
JTAHHOM KOHKPETHOM cilydae, OyJeT OCHOBBIBAThCSl TOJIBKO HAa TEOPETUUYECKUX 3HA-
HHSX U ONbITE cENHAIUCTOB [3]. M3-3a 3TOr0, BO3M0OKHO, UTO HOMHHAJIbHbBIC Mapa-
METpPBI TOAOOpPaHHOTO TpaHchopMaTopa HE B TIOJHON Mepe MOJAOUIYT JJIS PEIICHUS
BCEX 3aj1a4, KOTOphIC TJIAHUPOBAJIOCH PEIIUTH MPH 3aKyIke. B pe3ynbrare pekoMeH-
TyeTcs TIPUBJICYb MMOCTABIIMKA HA PaHHEH CTaJWH MOI00pa, YTOOBI UMEHHO OH, OC-
HOBBIBAsSICh HA CBOMX 3HAHUS M OIBITE, BMECTE C 3aKAa3YMKOM IOJIHOCTHIO WU3YUHIIH
MIPOM3BOICTBEHHBIC TPEOOBAHUS /1T KOHKPETHOTO, B OyIyIIeM KYIUICHHOTO, TPaHC-
dopmaropa. Pe3ynbTaToM 3TOr0 CTaHyT HOMUHAJIBHBIE IMApaMETPhl, KOTOPbIE OyayT
BBITIOJIHATHh TPEOOBAHUSI K MOJTHOCTHIO ONTUMHU3UPOBAHHOMY TpaHCPOPMATOPY Kak C
TOYKHU 3PEHUS TPOU3BOJIUTENISA, TAK U C TOUKHU 3pEHHUS M0JIb30BaTens [4].

ITocTanoBka 3agaumn

PaccMoTpeH criMcok mMOTeHIHANBHBIX (DaKTOPOB, KOTOPHIE MOTYT OKa3aTh BIU-
SIHHE Ha OMMCAHHBIC BBIIIE ACTIEKTHI:

1. Konduryparmum oOMoTKH (Takue Kak 3Be3/1a/3BE3/1a, 3BE3/1a/TPEYTOIBHUKH T.]1.);

2. Tlepexirouatenu OTBOJOB IO HArpy3KOH M TEPEKII0OYaTeNb OTBOJOB 0€3
Harpy3KH:

- pa3MelleHre MepeKIIfovaTesield 0TBOIOB O] Harpy3KOi Ha CTOPOHE BBICOKO-
r'0 HaIPsDKEHUS WM Ha CTOPOHE HU3KOTO HAIIPSKCHUS;

- IMaIia3oH MepPEeKIIoYaTeNIe OTBOAOB IO HATPy3KOU;

- KOJIMYECTBO TO3MUIUI OTBOJIa, HCOOXOIUMBIX Ha MEPEKITIOYATEIH;

3. Oxumaemblii CPOK CIyKObI TpaHChOpMaTopa, MOITHOCTh, TIOTEPU H Tiepe-
TPY3KH:

- TpeOOBaHMS K 0XKHIaeMOM MTPOIOJDKUTEIHFHOCTH IKCILTyaTalliH;

- CIIOCOOHOCTD K MEpPEerpys3Ke;

- OKCIUTyaTaIMs Ha XOJI0CTOM XOJTy U MOTEPH MPHU HATPY3KE;
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4. TpeboBaHUs K UCHBITAHHSM, CTCIHAIbHBIE UCIBITAHUS TpaHC(HOPMATOPOB
(aHaM3 YaCTOTHOM XapaKTEPUCTUKH, TAPMOHUKHU TOKA XOJOCTOTO XOJ1a, U3MEPEHUE
UMIIeITaHCa HU3KOTO HAIIPSDKCHUS U T.JI1.);

5. YcaoBus okpyxaroiei cpesibl, TaKue Kak ypoBeHb IIIyMa, TUI Macjia U T.1.

6. N3omnsiuus cunoBoro TpanchopmaTtopa;

7. TexHudeckoe 00CIy)KMBaHUE U OHJIAH MOHUTOPUHT;

8. BecriomoratenbHOe 000pyI0BaHUE, TAKOE KaK BTYJIKH, IIEPEKIII0YATEN OTBOJIOB;

9. Bo3MOXHOCTBH 00beIMHEHUS TPaHC(HOPMATOPOB.

Pe3yabTarhl uccjie0BaHui

1. Kordurypamum o6mMoTok TpanchopmaTopa

[Tpon3BOACTBO pa3IMYHBIX BHIOB OOMOTOK TpaHC(opmaTopa OKas3bIBaeT J0-
BOJIbHO 3HAYUTEIHHOE BIMSHUE HA COOTBETCTBYIOIINE dKOHOMHUYECKHE (pakTopbel. B
3aBUCUMOCTH OT KOH(HUTYpAIMd MOKET OKa3aThCS BO3MOYKHBIM COKPATHTh 3aTPAThI
Ha MaTepHaJIbl PU COXPAHEHUU TEX K€ YCJIOBHM JKCIUTyaTalluu U JOCTHKEHUU 0O0-
Jiee BBICOKOTO YPOBHS HAJCKHOCTH.

B GousblIMHCTBE ClTydaeB MCMOJIb30BaHHE OOMOTKHU «3B€37a» C MEHbIIEH U30-
JsMend Ha HEUTPaIbHOM KOHIIE IPUBEACT K CHIKEHHUIO 3aTpaT MO CPABHEHUIO C UC-
M0JIb30BAaHUEM TOJHOCTHIO U30JIUPOBAHHON OOMOTKH «TPEYTOJIBHUK» ISl BBICOKOTO
HapPsHKEHUS,, 0COOCHHO MPU UCIOJIb30BAaHUU TIEpeKiIodaTesss 0TBoAoB [S]. Pa3nuia
B CTOMMOCTH TPOIOPIIMOHANIbHA YPOBHIO HAIPSOKEHUs, U TMpU 00Jiee BBICOKOM
ypoBHE OHa MOXkeT gocturars 10%.

2. Tlepexmrouarenu OTBOJOB MO HATPY3KO# U 0€3 Hee.

Kak mpaBuio, oOMOTKa «TpPEYTOJIbHHK» Ha CTOPOHE BBICOKOTO HAMPSKCHHUS
00XOaUTCS OPOXKE, YEM «3B€3/1a», OCOOCHHO KOTrJa €CTh HEOOXOJIUMOCTh B Mepe-
KJIFOUCHUH OTBOJIOB, TaK KaK TOHAIO0STCS MOTIOJHUTEIbHBIC 3aTpaThl. Korma Tpedy-
I0TCS TIEPEKIIIoYaTeNd T0J] Harpy3koi wim 0e3 Hee, CTOMMOCTb TpaHchopmaropa
MOJKET OBITh CHI)KEHA IMyTEM pa3MEIleHUs MEePEKIIIoUaTesisi 0TBOIOB 0€3 Harpy3Ku Ha
BBICOKOBOJIFTHOM CTOPOHE paCIpeleIMTENbHOr0 ycTporcTBa. C AKCIUTyaTallMOHHOM
TOYKH 3pEHUS 3TO OOBIYHO HE OKa3bIBAET BIMSHUS HA CIOCOOHOCTH TpaHC(PopMaTopa
BBITIOJTHATH CBOIO (DYHKITHIO.

[lepexmrouaTeny OTBOJIOB MO HArpy3koil u 0e3 Hee CIIOCOOHBI OXBAThIBATh
BEChb CIIEKTP PEryJUpOBaHUs, KOTOPHIN BKIIOUAET B ceOs M3MEHEHUE HAIMPSIKEHUS
KaK Ha CTOPOHE HHM3KOT0, TaK U Ha CTOPOHE BBICOKOTO HampsykeHus. [lepexmtouare-
JIM, KOTOPBIE DKCILUTyaTUPYIOTCSl O€3 Harpy3ku, o0jagatoT 0ojiee BHICOKOW HaJeKHO-
CTBIO TTEPEKITIOUCHUS U TPEOYIOT MEHBIIIETO TEXHUYECKOTO 00CITy )KHBaHUS.

[Tpr mcHonb30BaHUM TEPEKITIOYATess] OTBOJOB IO/ HArpy3KOHW IieHa TpaHC-
dbopmaTopoB BhIpacTeT mpuMepHO Ha 15-20%, B TO BpeMs Kak MPU UCTOJIb30BAHUU
nepeKIoYaTesi OTBOAOB 0€3 Harpy3KH pOCT LIEHbI COCTABUT MpuMepHo 8-12%.

3. Cpok cinyx0bl TpanchopMaropa, MPONyCKHasT CIOCOOHOCTb, ONMTUMU3AIUS
MOTEPh U €r0 MEePErpy3KH.

B GonbmimHCTBE CiiydaeB MMEHHO OTEN IUIAHUPOBAHUS KOMMYHAJIBHOTO XO-
3stiicTBa OyAEeT OMpeesiTh MOIHOCTh HEOOXOAUMBIX TpaHcdopmaTopoB. [lepconarn,
oOcmy>KuBaronuil TpaHcPopMaTOPhl, YaCTO HE BIUAET HA ATO. B OOJBIIMHCTBE CITy-
4yaeB TPyITa, OTBETCTBEHHAS 3a TUIAHUPOBAHUE TEXHUYECKOTO OOCITYKMBAHUS, TIPH-
HUMaeT BO BHUMAaHUE CYIIECTBYIOINUE W OyAylue HArpy3KH, a TaKXKe MOTEHIUATb-
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HYIO TIEpEerpy3Ky U aBapuiiHyro 3arpy3ky [6]. Hemp3s octaBuTh 6€3 BHUMAaHUS BO3-
MO>KHOCTh B3aMMO3aMEHSIEMOCTU TpaHCHOpMAaTOpa, BBHILIEAIIET0 U3 CTPOS, APYTUM
TpaHchopmaropom. OUEBUAHO, YTO JUIsl TAKUX II€JIE MOIIHOCTH SIBJISIETCS OAHUM U3
onpeaensomux GakTopoB.

Ecnu ynpasnsttomuii mepcoHa, OTBETCTBEHHBIN 3a paboTy TpaHcpopmaropa, 3a-
XOYeT TMOBBICUTh HAJIEKHOCTh AJIEKTPOCHAOKEHUS, OH MOXKET PacCMOTPETh BO3MOXK-
HOCTb MOKYNKH TpaHc(opmaropa O0JIbIIel MOITHOCTH, YEM 3TO HE0OX01uMO [7].

PeanbHbIil cpok cayxkObl TpaHCPopMaTOpa B HACTOSIIIEE BPEMsI TTOJHOCTHIO HE
ONpeaeieH HA OJHUM U3 JEHUCTBYIOIIMX CTaHIapTOB. OOBIYHO MHEHHUE OTENA 3aKy-
IIOK OCHOBBIBAETCA CTAHJAPTHBIX 3HAYEHUSAX OTHOCHUTEIBHO O0XKHJIAEMOI'0 CpOKa
cy k061 TpanchopmaTopa, KOTOPBIH COCTAaBISET OKOJIO 25-35 JeT mpu TUIMHYHBIX
YCIIOBHSIX 3KCILTyaTalluy U Harpy3Kax.

C npyroil cTOpOHBI, MHOTOJIETHUI MPAKTHUYECKHUI OMBIT J0Ka3ad, 4yTo Oosee
HU3KHE HAarpy3KH 4acTO MOTYT IMPOJUIUTh JaHHBIM KpuTepuit 10 40, 50 umu naxe 60-
jee JIeT. DTO MOXKET MPUBECTU K YBEJIMUYEHHUIO JOJITOBEYHOCTH IMPUMEPHO HA IIECTh-
JECAT IPOLIEHTOB.

4. UcnpiTanus TpanchopmMaTopos

B xoze 3kcruryaTaluyu MOKET OKa3aTbCsl, YTO 3aBOJCKHUX, CTAHJAPTHBIX HCIIbI-
TaHUI OBUIO HEJOCTATOYHO JUIsl MOATBEPIKICHHUS BBINOJIHEHUS] TpaHCPOPMATOPOM
€ro HOPMaTUBHBIX MapameTpoB [8]. B aTom ciiyyae HEOOX0AMMBI HEKOTOPBIE " CTICITH-
AJIbHBIC TECTHI'.

JI71s1 MOHUTOpPHUHTA COCTOSIHUSA TpaHc(hopmaropa, a Tak ke JUIsl IPOBEICHUS €ro
«TECTHUPOBAHUS» CIEAYET UCIOIb30BATh YCTpoiicTBa (Hanpumep, cuctemsl TDM nis
MOHUTOPWHIA) B KAUECTBE MHCTPYMEHTA ISl BBISIBIIEHUS CJIA0BIX XapaKTEPUCTHK Kak
MIPU TPOU3BOJICTBE, TAK U MPHU IKCILTYyaTALNH.

Cucrema TDM (Transformer Diagnostics Monitor) npeaHazHaueHa Jisi MOHU-
TOPUHIa TEXHUYECKOTO COCTOSHUSI CUJIOBBIX TPaHC(HOPMATOPOB, THArHOCTUYECKOTO
KOHTPOJISA, OUCKA Ae(PEKTOB U MJIAaHUPOBAHUS PEMOHTHBIX M CEPBUCHBIX paboT. [103-
BOJIIET aHAJIM3UPOBATh MapaMeTpbl COCTOSIHUSI OCHOBHBIX MOJCHCTEM TpaHchopma-
TOpa, ONEPATUBHO CO3[1aBATh KOMIUIEKCHOE 3aKJIFOUEHHUE O TEXHUYECKOM COCTOSIHHH
Tpanchopmaropa (pUCyHOK 1).

OcoObie TpeOoBaHMS K HArpy304HOM CHOCOOHOCTH JOJKHBI OBITH MOJTBEp-
AKIEHbI JPYTUMH CHEUUATIbHBIMA UCIBITAHUSIMU 110 COTJIAIIEHUI0 MEXIY MOKyIaTe-
JIEM U U3TOTOBHUTEIIEM.

5. YcnoBus okpyKaroriei cpeapl (1rym, TUI Macya)

Hcnonb3oBaHue '"MOBTOPHO HCMOJIB30BAaHHOW" WM "SKBHMBAJIEHTHOW HOBOM"
He(TU SABISAETCA TEMOM OOCYKJIEHHUS BO MHOTHUX CTPaHax M3-3a SKOHOMUYECKHUX BbI-
rojJi, Kotopeie oHa aaer. IIpu BbIOOpEe HOBBIX TpaHCHOPMATOPOB CIAEAYET YACNATH
3HAUYUTEIbHOE BHUMAHHUE MCIOJIb30BAHUIO IKOHOMUYHOI'O Macjia B KaYECTBE MOTEH-
uagpHOro BapuaHTa. OKHUIaercs, YTO SKCIUTyaTal[MOHHBIE XAPAKTEPUCTUKU 3TOrO
BUJa Macia OyAyT, MO KpailHell Mepe, COMOCTaBUMBI C XapaKTEpUCTUKaMH COBpE-
MEHHBIX Macell.
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Y RS-485 USB Ethermnet RS-232
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M3-3a MOTEHIMALHOTO 3arps3HCHUS] MOXET BO3HUKHYTH HEOOXOAMMOCTH B
UCIIOJIb30BAHUU KUIAKOCTEHN, OTIMYHBIX OT MUHEpaIbHOr0 Macia. CyIiecTBYIOT MHO-
ro pa3pabOTOK, OCHOBAHHBIX Ha HCIIOJIb30BAHUU PACTUTEIBHBIX WJIM CEIHCKOXO35H-
CTBEHHBIX Macell, U B HACTOsIIee BpeMsi 00CyX)AaeTcsi BOMPOC 00 HMCTIOIb30BAHHUU
ATUX Macesl, YTOOBI OMPEEIUTh, CITIOCOOHBI JTM OHU 00eCTIeUnTh TPeOyeMbIe IKCILTY-
aTaIMOHHBIC XapaKTEPUCTUKHU.

Henp3s octaButh 06€3 BHUMaHUs YPOBHU JACIMOEI, KOTOPHIE pa3peiaeTcs u3-
JydaTh CHUJIOBBIM TpaHchopmaTopaMm. TpeOyemble OrpaHUYEHHUS 1O MIyMY JOJDKHBI
OBITH O0JIee TOAPOOHO OMpe/IeSICHbI B TACTIOPTHBIX JTAHHBIX.

6. CoriacoBaH¥e H30JIAIMHA U YPOBEHD M30JIAIMH CHJIOBOTO TpaHchopMaTopa

[Tpu pOEKTHPOBAHUN CHCTEMBI MU30JISAIIMU CHUIIOBOTO TpaHCc(OopMaTopa BaKHO
YYUTHIBATh BCE HArPy3KH, KOTOPBIC OYIYT OKa3bIBAThCS Ha 000pYyI0BaHUE (TPO30BBIC
neperpy3KH, UMITYJIbChI TIEPEKITFOUCHHUSI, MPUIOKEHHOE U pabodee HampsHKeHHE, TIe-
PEXOIHBIC TMPOIECChI). UTOOBI CHUCTEMa HW30JSAIMA MOTJIA BBIICPKUBATH JTAaHHBIC
Harpy3Ku, MPUHUMAETCS BO BHUMAHUE MAKCUMAJLHBIC MEPErPy3KH B KaXJIOM MECTE
PaCIIOJIOKEHUS U30JISIUH.

Brecenne naMeHeHN B KOHCTPYKIIMIO MTPUBEET K YIYUIIEHUIO CUCTEMBI U30-
TSIAN, ¥, KaK CIEJCTBUE, ITO TAK)KE CKaXKETCS Ha IeHe TpaHchopMarTopa.
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Pucynox 2 — [IpoBepka paboTOCIOCOOHOCTH BEHTUIISITOPOB TpaHchopMaTopa
U paJInaToOpoOB IO MPOrpaMMe TEXHUYECKOTO 00CITyKHUBaHUS

7. Texandeckoe 0OCITyKUBAaHUE U OHJIAMH MOHUTOPUHT

Tonpko B 0cO00 CTpaTerMuecKuX MOAPA3ACICHUSIX BHEAPEH OHJIaiH-
MOHUTOPHUHT [9]. OHAKO HEOOXOAMMO MPUHATH BO BHUMAHUE TIAHBI IO BO3MOKHOU
YCTaHOBKE JNaTYMKOB JJIi MOHHUTOpPHHTa B Ommkaimiem OyaymieMm. 3HauuTeIbHAS
4acTh CPOKa CIY>KObI TpaHCPOpPMATOPa, a TAKKE €ro HAIEKHOCTh 3aBUCAT OT YPOBHS
yXoJla 32 YCTpONUCTBOM. MUHUMAaJIbHOE HEOOXOAUMOE TEXHUUYECKOE 00CIyKUBAHUE,
KaK MPaBUJI0, YKa3aHO B PYKOBOJICTBAX IO AKCILTyaTalliH, IPEIOCTABISAEMbIX IPOU3-
BOJUTEJIEM.

OmHAaKo MONb30BATENU TPAHCHOPMATOPOB JOIKHBI UMETh CTPATETHH TEXHUYE-
CKOTO OOCTY>KHBaHMS, YYUTHIBAIOIIME MHOXECTBO IMapaMETpPOB, BKIIOYAs 3HAYH-
MOCTb arperara, pacxo/ibl, CBsI3aHHbIE C MPOCTOEM, 3aTpaThl HA TEXHUUYECKOE 00CITy-
JKMBaHUE U Tak Jiajiee (PUCYHOK 2).

8. BciomorarensHoe 000pyoBaHue

[TacniopTHBIE JaHHBIE IMPETYyCMATPUBAIOT, YTO BCIOMOIaTeIbHOE 000pYAOBa-
HUE, TAKOE KaK BTYJIKH, IEPEKII0YATENN OTBOJIOB U T.II., TOJDKHO 00JIaaTh Meperpy-
30YHOM CMOCOOHOCTHIO, COOTBETCTBYIOIIEH MPEAbSIBISIEMBIM TpeOoBaHUsIM. TpaHC-
dbopmaTop OOBIUHO MMEET 3HAYMUTENIHHO 00Jiee JIUTEIbHBIA CPOK CIIyXKObI, YeM
BCIIOMOTaTeNIbHOE 000PY0BAaHUE COOTBETCTBEHHO.

OH TpebyeT ropazao 6oJbiero yxoaa (4, caeoBaTeIbHO, OOJBIINX 3aTPar).

9. BO3MOXHOCTh 00BEIUHEHUS TPAHCPOPMATOPOB

PexoMenayeTcss MakCUMallbHO CTaHAAPTH3UPOBATh TEXHUUECKHE XapaKTepu-
CTUKH TPaHC(POPMATOPOB, YTOOBI OHU MOIJIA ObITh. Hy>KHO cTaHIapTU3UpPOBATh pas-
Mepbl TpaHCc(HOPMATOPOB, a TAKKE UX HOMUHAJIbHBIC 3HAYEHUS U UMITEIaHCHI.

BriBoa

B pesynbrare ycTaHOBIEHO, YTO Ha UTOTOBYIO CTOMMOCTH TpaHchopMaTopa
BIMSIET HE TOJBKO €ro 3aKyNo4YHas 1I€Ha, & U MHOXECTBO IPYTruX (PakTOpoB, TaKUX
KaK yCJIOBHSI HKCIUTyaTallll, CBOEBPEMEHHOE TEXHHUECKOe 00CTYHUBAaHUE, UCTIOIb-
3yeMbl MaTepHasbl IPU PEMOHTE, MOHUTOPHUHT €r0 COCTOSHUSA, KBaTU(UKAIHS TIep-
COHaja U T.1. PaccMOTpeHbl OCHOBHBIE KPUTEPHH, HA KOTOPHIE HY)XHO OOpaTHUTh
BHUMaHHUE TIPH €ro moAdope M JalbHEUINEH SKCITyaTalliu JUIsl €ro TOJITOCPOYHOM
AKCIUTyaTal|H.
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SAxoBenko H.U., kana. TeXH. HAyK, JOLECHT,
HNBanrwora M.M., cT. ipenogaBaresb.,
AopamenkoB /[.A.,

Makcynos b.X.,

Dun A.A.

OI'bOY BO bpsanckuii 'AY

JUIMTEJBHO JOIMYCTUMBII (YCTAHOBUBIIHAICS)
TOK MPOBOJHUKOB

AHHOTanMs. B CBA3M C Cepbe3HBIMU KOJIMYECTBEHHBIMA M KAaYECTBEHHBIMHU
U3MEHEHUSIMU CEJIbCKOXO3MCTBEHHBIX MOTPEOUTENCH AIIEKTPOIHEPTUN 3HAYUTEIHHO
BO3pOCia aKTyaJbHOCTh 33Ja4d OOECIIEUEHUs] HAIEKHOTO IJIEKTPOCHAOKEHUS. DTO
CBSI3aHO C MOSBJIECHUEM CEJIbCKOXO3SMCTBEHHBIX MPEANPUATHI MTPOMBIILIEHHOTO TH-
na, B IEPBYK OYepeap >KMUBOTHOBOAYECKHX KOMILUIEKCOB. PacmpenenurenbHbie
YCTPOMCTBA JOJDKHBI 00€CneYnBaTh OTAENIbHBIE TPYMIbl MOTPEOUTENEH B COOTBET-
CTBUHU C UX KATETOPUSIMH IO HAJIEKHOCTH DJIEKTpOCHAOXeHus. PacnpenenurenbHbie
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IIWHBI ¥ MMUTAIOMINC Kabeun OTACIBbHBIX HOTpe6I/ITeHef/i JOJDKHBI o0ecrneynBaTh Inpo-
TCKAHUC NJIMTCIIBHO JOIMYCTHMBIX HOTpC6I/ITCJIBCKI/IX QJIICKTPHUIYCCKHUX TOKOB.

KiroueBble cjioBa: QJICKTPpUYICCKAA - QOHCPIUU, HAIIPAKCHUC, TOK, TCIIJIOBBIAC-
JICHUC B IIPOBOAHUKAX, JIIUTCIBHO ,ZIOHYCTI/IMHﬁ TOK.

Yakovenko N.I., lvanyuga M.M., Abramenkov D.A., Maksudov B.H., Fitc A.A.

LONG-TERM PERMISSIBLE (STEADY-STATE) CURRENT
OF CONDUCTORS

Annotation. Due to serious quantitative and qualitative changes in agricultur-
al electricity consumers, the urgency of the task of ensuring reliable power supply
has significantly increased. This is due to the emergence of industrial-type agricul-
tural enterprises, primarily livestock complexes. Switchgears should provide separate
groups of consumers in accordance with their categories of reliability of power sup-
ply. Distribution buses and supply cables of individual consumers must ensure the
flow of long-term permissible consumer electric currents.

Keywords: electrical - energy, voltage, current; heat generation in conductors;
long-term permissible current.

BBenenue. DnekTpuyeckas 3HEPTUs MOXKET MEepeNaBaThbCsl MOTPEOUTENSAM 1O
npoBoiHUKaM. [loTpeduTenu 31eKTpo3Heprun Npeodpa3yroT e€ B Apyrue BUIbl SHEP-
MU — MEXaHUYECKYI0, TEIUIOBYIO, CBETOBYIO U JIpYyrue. DIIEKTpUYECKasi SHEPrus, I1e-
penaBaeMas 0 MPOBOJHUKAM (BBITIOJIHEHHBIM JHOO U3 MeIH, JMOO0 U3 aTOMUHMUS
WIM UX CIUIAaBOB) B €MHUILY BpeMEeHH Bbipakaetcs hopmynoir P=U -1 (BT). IIpu us-
BECTHOM HampsbkeHuu nutaromei cetu U (B), BennunHa nepenaBaeMoil SHEPTUU
IPSIMO MPOTIOPITMOHANIBHA BEIMYMHE AJeKTpruueckoro Toka | (A).  Cuma 3iexTpu-
YECKOI'0 TOKa paBHA KOJIMYECTBY 3apsJ0B, NPOLIEANINX YEepe3 MONEPEYHOE CEUECHHE
POBOJHUKA B €IMHUILY BPEMEHH.

Heasb. [Ipu yuere peanbHbIX MOIIHOCTEH OTHAENBHBIX MOTpeOuTenel obecre-
yuTh OecriepeOoiiHOe CHAOXKEHUE SJIEKTPUUYECKOM 3HEpPrueil pacnpenenuTeabHbIMU
IIMHAMU ¥ TOKOTIOJBOASIIMMHY MPOBOJAHUKAMHU KaKJIOTO OTPEOUTES.

MarepuaJibl 1 MEeTOAUKA MccJeq0BaHuA. B npoBogHUKAX, IO KOTOPBIM Ii€-
penaeTcst ANEKTpUUecKasi SHEPrus NOTPEOUTENSAM, B CHILY HaJUYHs AJIEKTPUUECKOTO
COIIPOTHUBIICHUS, IPOUCXOINUT BBIACICHUE TEIJIOBOM JHEPIUHU, ONPEHCISIEMON 3aKO-
HOM Jxoyns-JIeHna — nmaromero KOJWYECTBEHHYHO OLIEHKY TEIUIOBOIO JEHCTBUS
snexTprdeckoro Toka (I, A) Q=17-R-t (JIx), tme - R (Om) snekTpudeckoe co-
npotusienue, t (C) Bpemsi, B TECUEHHE KOTOPOTO BBIJESETCS TEIIO.

Crnenyer OTMETHUTb, YTO yJIETbHOE CONPOTUBIICHWE MaTepHalia IPOBOJHUKA, a,
CIICIOBATENIBHO, U €r0 CONPOTHBIEHHE R, MMeeT 3aBUCHMOCTD OT €ro TeMIepaTypsl

2
£ = Po -(l+a-t), rae- P [M] - yIeNbHOEC COMPOTHUBICHHE Marepuaja
M
t o) Om - um”*
npoBoauuka mnpu temmeparype U (°C); - Py | ———— |- yACIbHOE COMPOTHBIICHUE
M
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MaTtepuana nposoaHuka mpu temneparype t=0 (°C); - & ( OC) - TEMIIEPATYPHBIN

KOd(pPHUIIUEHT.

PA

=]
Q.

0 t
Pucynok 1 - 3aBHCUMOCTB yJI€IBHOTO CONPOTUBIIEHHS OT TEMIIEPATYPhI

TemnepaTypHblii KO3(PGUIIMEHT YUCIECHHO PaBeH OTHOCUTEIBHOMY H3MEHe-
HUIO 3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA TP U3MEHEHUU €r0 TeMIlepaTy-
pol Ha 1K (Ha oauH rpagyc KenbBuHa, 4TO paBHOIICHHO U3MEHEHUIO TEMIIEpaTyphl Ha
onuH rpanayc Lenbcus).

YBenuueHue 3eKTPUUECKOro COMPOTUBIICHUS MPOUCXOIUT, ¢ OOJIBIION BEpO-
STHOCTBIO, 110 MPUYMHE YBEJIMUYCHUS aMILUIUTY/IbI KOJIeOaHHs aTOMOB MaTepualia mnpo-
BOJHUKA OKOJIO CBOETO IMOJIOKEHUSI pABHOBECHS B y3J1aX KPUCTAUIMYECKOU PEIIETKH
TBEPJOr0 BEUIECTBA M, COOTBETCTBEHHO, YBEJIUYEHUS BO3MOXHOIO KOJIWYECTBA CO-
yAapeHui JBIKYIIUXCS 3apsHKEHHBIX YACTHII.

Takum 00pa3oM, U3MEHEHHE YIEIbHOTO COMPOTHUBJICHUS OKA3bIBAET BIIUSIHUE
Ha U3MEHEHHUE 3JIEKTPUYECKOTO MPOBOJIHUKA, U3TOTOBJIEHHOTO U3 COOTBETCTBYIOIIE-
ro Marepuayia. BOJbIIMHCTBO MPOBOJHUKOB JOHKHBI padoTaTh MpHU TeMIepaTypax,
00yCIIaBIMBAEMBIX KJIACCOM HAarpeBOCTOMKOCTH COOTBETCTBYIOIIMX H30JISIIMOHHBIX
MaTepuasnoB.

OnpesieNieHne BETNUNHBI TETIOBBIX TOTOKOB
Bo BpeMs JKCIUTyaTaluy J1eKTPOTEXHUUECKOTO 00OPYIOBAHHS B PA3THUYHBIX
pabounx pexuMax, B TOKOTIPOBOJIAIINX MaTepUanax BbIAEIAETCS TEIIOBas YHEPIUs
(Q) (ZIorc). E& Bemmunna onpeensercs 3akoHoM Jlxoymsa-Jlenma

Q=1"-R-t (w).

rae - | JAeUCTBYIOIIEE YHCICHHOE 3HAYEHUE IIEKTPUUECKOTO TOKa (A),

- R anexrpuueckoe conporusienue (Om),

- t BpeMmsi, B TeUeHHE KOTOoporo Beiaensercs Termio (C).

[IpoTexkaHusi TOKOB COMPOBOXKAACTCSI MHOTOKPATHBIMHM CTOJIKHOBEHHUSIMU «CBO-
OOJTHBIX» DJIEKTPOHOB WJIM MOHOB C MOHAMHU KPUCTAJUTMYECKUX PEIIETOK, C aTOMaMU
Y MOJICKYJIaMH BELIECTBA C NEpeJadyeli UM 4acTh CBOEM dHEpruu. Beinenusuiyrocs
IIPUA 3TOM TEIJIOTY HA3bIBAKOT TEeII0TOM [[)oyia-JleHna.
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KonmuecTBo TerioTel, [k, BhIICTUBINCECS B eIUHUIIC 00beMa MTPOBOHUKA B
€AMHUILY BpPEMEHH R =J-E=y-E?,
a TeIJI0Ta, BRIICHBINIAsACS B o0beMe V 3a BpeMs 7, Q=7 j y-E*-dV.
\

Ecnu cuurtars yto, 3HaUeHUs y U E MOCTOSIHHBI MO 00BEMY Teja, TO UMEEM

2

_ 2 _ 12 _ U
n3BECTHOE BhlpakeHue [xxoynsa-Jlenna Q=y-E°-V-r=1°-R.-r= =7

JUTUTENbHO AOMYCTUMBIN (YCTaHOBUBLIMICS ) TOK
Bonbiieil 4acTbl0 OCHOBHBIE MOTEPH, MPEBPALIAIOIIMECS B TEIUIO B TOKOMO-
BOJSIIIMX NPOBOAHUKAX W JEKTPUUECKUX anmaparax, BbI3BaHbl NOTEpAMH J[>KOyiis U

2

IOTOMY MOT'YT OBITh IpeicTaBieHsl Momuocthio P =17+ R,
[Tocne noaCcTaHOBKH 3TOTO BBIpAXKEHUS B POPMYITy, yCTAHOBUBIIErOCs (CTaLU-
OHApPHOTI'0) peKKUMa padOTHI MOJYYUM YpPaBHEHHUE, CBA3BIBAIOIIEE TOK YCTAHOBUBIIIE-

rocsa pCiKuma (I )I/I YCTAaHOBHUBIICTOCA ITPCBBINICHUC TCMIICPATYPhI (9)
2
12.R=k,-S-0

Ecnu wu3BecTHa nomycthmasi TeMIepaTypa HarpeBa IMOBEPXHOCTH COEIUHU-
TEJIBLHOTO MPOBOAHUKA (Kabess, MpOBOJA, IIMHBI) WIM amnmapara W TeMIieparypa
OKPY’KaIOIIEro MPOCTPAaHCTBA, TO B MPUHIIUIE MOXKHO PacCUUTATh JJIUTEIBHO JOMY-
CTUMBIN TOK |y, 3HAs TEOMETPUUYECKUE MapaMeTPhl TEIUIOOTAAIONIEH TOBEPXHOCTU U

KO3(PUIIMEHT Tertonepeiayn

Br100p coeIMHUTENBHBIX POBOTHUKOB

JlnurenbHO nonmycTrMasl TeMIEpaTypa anmnapaToB U COCAUHUTEIIBHBIX ITPOBOI-
HUKOB ONPEHEIAETCS KIACCOM HarpeBOCTOMKOCTH HCIOJIb30BAHHOW M30JISILMU U B
HEKOTOPBIX CIIy4YasX JOIMYCTUMOW TEMIEPATypOu IMPUKOCHOBEHUS YEJIOBEKA, €CIIA K
HarpeTor NOBEPXHOCTH UMEET JOCTYII ONEPATOP. B TUNMMYHBIX TPUMEHEHHAX TEMIIE-
parypa OKpy:KaroLlero pocrpascTsa (9,)3amana Hopmamu MOK.

[ToaTOMY MOXET BO3HHUKHYTHh HWKECJIECAYIOIIAsl TUIIOBas 3ajaya Cco CIEIyIo-
MMM UCXOJHBIMU JAHHBIMHU: MEIHAs IIMHA HOIEPEYHOro ceueHusabxh=5x60 (mum?)

HaxOJIUTCA B CHOKOWHOM Bo3ayxe. KoadduimeHt teronepenadn B OKpYKaroiiee

IPOCTPAHCTBO B TOM CIlydae paBeH K, =12f—nZK (Bm/m?I°C). Heobxomumo Haiitu
M .

o _ O
I[OHYCTHMBH/I TOK, €CJIN I[OHYCTI/IMaﬂ TeMHepaTypa IIMHMHBI LQM - 65 C , d COIJIaCHO
MAK %, =35°C

Peuiennie 3710l 3a/1aud OCHOBAHO Ha MCIOJIb30BaHUM cooTHoIIeHus (4.7). Ilpu
pPELIEHUN CIIEIYET Y4EeCTh 3aBUCHUMOCTh COMPOTUBICHUSI OT TeMiieparypsl. [loatomy
CHayaJia B TaOJUIaX CIPABOYHBIX JAHHBIX O CBOMCTBaX MaTepuUalioB, HaaeM s
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2
Om - mm

MEIU YIAEIbHOE CONPOTUBJICHUE IIPU $=20°C o :1,62(
M

J U Temrepa-

TYPHBIA KOD(PQHUIMEHT YAEILHOIO COMPOTHBIEHHS « =4,3-107° (%) [Tnomane mo-

IIEPEYHOTO CEYECHUS IINHBI COCTABIIIET S :5-60(Jm42):300-10*6 (MZ), a nepuMmerp Io-
nepeunoro cedenus /71 =2-(b+h)=2-(5+60)=130 mn =013 u.

Torma Ul HEKOTOPOTO ydacTKa IMMHBI HPOU3BOJIBHOM AmuubI (I), momyuum
YpPaBHEHUE OTHOCHUTEIBHO HEU3BECTHOIO JOIIYCTUMOIO TOKa

=k, 'H'|°(‘90D_'90)

|
ISD " Po '(1+a‘9DD)'§

Cokpalias Ha BEIMYUHY (I)H TIOJICTABJISISL YK€ U3BECTHBIE 3a/IaHHBIC 3HAUYCHUS,
HangeM

k1 (8 - 9)-S  [12-0.13-0,3-107° - (65— 35)

| = - =270 A
oo \/ Po -1+ a9 )1 \/ 162-(1+4,3-10°-65)

BoiBoabl. Ha npakTuke HeoOX0aMMO:

1. JJnuTenbHO qOMycKaeMblid TOK IPUCOEAMHUTENBHBIX MPOBOJHUKOB JOJKEH
OBITh HE MEHEE HOMUHAJIBLHOTO padoyero ToKa 3allUIIAIOIIeTo anmnapara — aBToMa-
THYECKOTO BBIKJIFOYATES.

D10 TpeboBaHHE OOYCIOBIEHO TEM, UTO,80-NepPEblX,3alIUTHBIN anmnapar J0JI-
JKEH 3alllUTUTh OT TEPErpy3Kh MNPUCOCIWHUTEIbHBIE TPOBOJHUKUA  H,80-
8mMopulX, TEMIIEpPATypa MPUCOCIUHUTEILHOTO MPOBOJHUKA HE JOJHKHA OBITH BBIIIE,
YeM TeMIiepaTypa BHYTpU ammapara. ITO BTOPOE YCIOBUE JOJKHO COONIOAATBCS C
T€M, YTOOBI IPUCOETUHUTENbHBIE IPOBOAHUKY HE HAIPEBAJIM CaM arnapar

2. Ilpu onpesnesieHny JIIUTENBHO JOMYCTUMBIX TOKOB MOKHO U LIETIECO00pa3HO
MOJIb30BaThCSl HOpMaMu cTaHAapToB [3] u [IpaBun [4), KOTOpbIE YYUTHIBAIOT MHOTO-
oOpa3HbIe CIOCOOBI MPOKIIAJAKH IPOBOJHUKOB

Kak cnengyer u3 pemeHus: NMOCIEAHEN 3a1auk, PEKOMEHIAAUH HOPMATUBHBIX
JOKYMEHTOB MOTYT HE COOTBETCTBOBATh PEAJIbHBIM YCIOBHUAM JKCIUlyaTauuu. Ha
IIPAKTUKE, MIPU OINPEICIICHUN UIMTEIIBHO JOMYCTUMBIX TOKOB IPOBOJHUKOB U arIa-
paToB, pa3MeIIaeMbIX B HU3KOBOJIBTHBIX MIKadax pacrlpeeuTebHbIX IIUTOB, Clie-
JyeT YYUTHIBATh PEKOMEH 1AM TTPOMU3BOUTEIICH anllapaToB U IIUTOB.
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S3ABUCUMOCTB HIEPOXOBATOCTH JIEKTPOXUMHNYECKHUX
MOKPBITAM OT APAMETPOB JJIEKTPOJIM3A

AHHoOTanms. ViccienoBaHo BIMSIHUE HECTAIIMOHAPHBIX PEKUMOB OCAXKICHUS
Ha IIEPOXOBATOCTh MOKPBITHUS. YCTAHOBJIEHBI PEKUMbI OCAKICHHUS KayeCTBEHHBIX
TIAJIKUX OCaAKOB. /aHBI MpakKTHYECKUE PEKOMEHIAIIUU 10 BBIOOPY IMapaMeTpoOB He-
CTAIIMOHAPHBIX PEXKUMOB OCAXKIACHUS C IETBIO TTOIYyUYCHHUS TJIaJIKUX TTOKPBITHA.

KioueBble ci10Ba: 1MEepOXOBATOCTh, XJIOPUCTHIN AIEKTPOJIUT, HECTALMOHAP-
HBIN PEXUM, TIIOTHOCTh KaTOAHOTO TOKA, CKOPOCTH MOTOKA.

Bezyk V.A., Bezyk D.A., Simokhin S.P., Kisel Y. E., Simokhina E.E., Obozov A.A.

DEPENDENCE OF ROUGHNESS OF ELECTROCHEMICAL COATINGS
ON ELECTROLYSIS PARAMETERS

Annotation. The presented research work examines the influence of non-
stationary deposition modes on the roughness of the coating. Deposition was carried
out in a chloride electrolyte at a flow rate from 1 to 8 m/s and a cathode current den-
sity from 25 to 540 A/dm? for 20 minutes. Practical recommendations are given for
choosing the parameters of non-stationary deposition modes in order to obtain
smooth coatings.
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BBenenmne. DIEKTPOIUTUYECKOE OCAXKICHHUE IKEIE3HBIX IMOKPBITHI LIMPOKO
IPUMEHSIETCS B PEMOHTHOM TMPOU3BOJICTBE [IJIi BOCCTAHOBJICHUS OOJIBIION HOMEH-
KJIATyphl JIeTanei, MMeIIuX U3HOCH 10 1 MM. DTO 00yCIOBIEHO TEXHOJOTUYECKOM
POCTOTOM M THOKOCTBIO MPOIECCa, a TAKXKE €ro BhICOKOW AKOHOMHYHOCTHIO. [loiy-
YEHUE 33JJaHHON PaBHOMEPHOW TOJILHHBI HOKPBITHSA C OTHOCUTEIBHO BBICOKHM KJlac-
COM IIEPOXOBATOCTH MO3BOJISIET CHU3UTH 3aTPAThl HA JAJIbHEHUIIYI0O MEXaHUYECKYIO
o0paboTky. [Ipn Bcex CBOMX TOCTOMHCTBAX >KEJIE3HECHHE MMEET M CYIIECTBEHHBIN
HEJ0CTAaTOK — HU3Kasl MPOU3BOIUTEIIBHOCTH mporecca [1-3].

Oco0y10 MPaKkTUYECKYI0 3HAYMMOCTh UHTCHCU(DHUKAIUS JKEIE3HEHHs TPHOoOpe-
TaeT MPU BOCCTAHOBIIEHUU OOJBIINX MapTUH AeTalleld WM KPyIMHOTa0apUTHBIX JeTa-
JIeil, KOTOpbIE HE MOTYT OBITh 3arpy’KEHbI B BaHHBI B 0OJIBIIIOM KoJnuecTBe [1].

K nanbosee nepcrneKTUBHBIM TEXHOJIOIMUECKUM IpHUEMaM, MO3BOJISIFOIIMM T10-
BBICUTBH ITPOU3BOAUTEIIBHOCTD JKEJIE3HEHHUs, SIBISETCS HAHECEHHWE TIaJbBaHUYECKHX
HNOKPBITUHA B IPOTOYHOM 3JIEKTPOJIUTE.

Heabo padoTsl ObUIO UCCIIEJOBAHHME BIUSHUS HECTALIMOHAPHBIX PEXKUMOB
OCAQXJICHUS Ha LIEPOXOBATOCTh IMOKPBITHIA.

Merox ucciaenoBanus. 11 uCCien0BaHMs MPOLECCA OCAKACHUS JKEIE3HBIX
MOKPBITHIA B MMPOTOYHOM 3JIEKTPOJIUTE HAMHU ObljIa CKOHCTPYHpPOBaHa JabopaTopHas
YCTaHOBKA, IIPEICTABICHHAS] HA PUCYHKE 1.

VYcTaHOBKAa COCTOMT M3 OCHOBAaHMS 1, HA KOTOPOM YCTaHOBJIEHBI Hacoc 2, 0ak
st anektposnta 3. Hacoc u 6ak coeriHeH TpyOOonpoBooM 4, 0 KOTOPOMY PacTBOp
MoMnajaeT B HAcOC, a 3aTeM MOAAETCs MO TPyOOmpoBoay 5 K siueike 8, copeprkaiieit
aHOJl U BOCCTaHABJIMBAEMYIO JIeTalb. JJi1 perylIupoBKU CKOPOCTH ABUKEHUS PACTBO-
pa cIIy>)KUT KpaH 6, Ha KOTOpOM 3aKpEeIUIeH JUCK CO Kol ckopocrteil. Kpan 6 mos-
BOJIIET PETYJIUPOBATH CKOPOCTh IBUKEHUS KUIKOCTH B lnana3zoHe ot 1 10 8 m/c.

Jns nomnep:kaHus 3aJaHHOM TEMIIEPATyphl pPacTBOpAa CIIYKUT KOHTAKTHBIN
HarpeBatelb 13. KoHTposb TeMneparypbl OCYIIECTBISIICS ¢ TOMOLIBI0 TepMoMeTpa 12.

B kaudecTBe 3J€KTpOJITA KEJIE3HEHUS HMCIOJIB30BAJICS PACTBOP XJIOPUCTOrO
’KeJie3a C B3BEIIaHHBIMHA B HEM YaCTUIIaMU 3JIEKTpoKopyHaa pazmepom 100-200 MkM.
OcaxeHre MOKPBITUN MPOBOJAUIIOCH MPHU KUCIOTHOCTU 3ekTposuta pH 0,7+0,1 u
temneparype 60°+2°C. MccneaoBaioch BIMSHAE CKOPOCTH MOTOKA 3JIEKTpouTa (X1)
B M/C, KOHIIEHTPALMK YACTHIL AJNEKTPOKOpYyHaa (X2) B I/J1 ¥ MJIOTHOCTU KAaTOAHOIO
Toka (X3) A/qM? Ha NIEPOXOBATOCTH TOKPHITHIA.
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1 142

Pucynok 1 - DxcnepuMeHTa IbHas YCTaHOBKA JISl HAHECCHUS TTOKPHITUH Ha 00pa3Ilbl
1 — ocHoBaHnue; 2 — MoTOp-Hacoc; 3 — 6ak; 4 — BcachIBAIOLINI TPyOOTIPOBOI;
5 — mojarIMil TpyOborpoBoa; 6 — KpaH peryJIupoBOYHBIN; 7 — JUCK CO IMIKAJIOW; 8 — sueiKa;
9 — knnemma nutaHus aHoza; 10 — kmemma nutanus karonaa; 11 — kpan cnuBHOU; 12 — TepMomMeTp;
13 — KOHTaKTHBII HarpeBaTelb; 14 — ypOBEHb AIIEKTPOIIHTA

DKcrepruMeHTHI TpoBoaminch no miany LIKP 23 [4]. MHTepBansl BapsUpoBa-
Hus hakTopoB (X1), (X2), (X3) mpuBeaeH B Tabmuie 1.

Tabnuua 1 - @akTopsl U YPOBHU X BapbUPOBAHUS

VpoBHH (haKTOpOB Kon 3Ha4YeHHs NePEMEHHbIX

p p MePEMEHHBIX X1 X2 X3
3Be3aHas Touka(+a) +1,68 7,36 100 532,3
BepxHuii ypoBeHb +1 6 80 430
OCHOBHOM ypOBEHb 0 4 50 280
HuxHuil ypoBeHb -1 2 20 130
3Be3Hast TouKa(-o) -1,68 0,64 0 27,7
WHTepBasl BappUpOBaHUs 2 30 150

B kauecTBe BOCCTaHABIMBAEMOM JIETAIU UCIIOIb30BAIMCH OOPa3IIbI.
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[ITepoxoBarocTe onpenensan Ha odpa3uax u3 Cr3, pazmep koTopsix 30 MM Ha
30 MM Tommuuo# 1,5 MmM. Hanecennbie mokpbiTust uMenn toimuay (0,5+£01) mwm.
[IlepoxoBaTOCTh MOKPHITHUI OMpEAesiii C MOMOIIbI0 Mpubopa «CENTPOHHUK
[THI8-1(C.C.)». Ycnous skcmyaranuu npoduiomerpa 'OCT 19300-86. Mzmepe-
HUE TapaMeTPOB MIEPOXOBATOCTH MPOU3BOAUTCS 110 cucteme cpeaneit tuauu (I'OCT
25142-82) B COOTBETCTBUMU C HOMEHKJIATypOM M COOTHOIICHUSAMM 3HAUYCHUN Mapa-
MeTpoB, npeaycmorpeHHbiMu ['OCT 2789-73, kak cpennee u3 10 - 15 usmepenuii.

[lepen HaneceHHMEM MOKPBITHS 00pa3bl 00E3)KUPUBAIIU B pACTBOPE BEHCKOW H3-
BECTH, IPOMBIBAJIA JUCTUJIIMPOBAHHOM BOJAOW W yCTAaHABJIMBAIMU B sS4enKy. [loBepx-
HOCTH OOpa3IoB, HE MOMAJEKAIIUE HAHECEHHUIO, MPEIBAPUTEIILHO H30JHPOBATHCH
IJJACTUKOBBIM CKOTYEM.

AHOAHYI0 00pabOTKy 00pa310B MPOBOAUIU B XJIOPUCTOM IJIEKTPOIUTE KeJe3-
nenus: Ja=100+1 A/qm?, Bpems aHogHOoro aekarnuposanus 10...15 c., ckopocTk 1I0-
toka 24+0,1 m/c. HadanpHasg TUIOTHOCTH TOKa MPU OCAXKIECHUU COcTaBisia 2...2,2
A/nm?. Tlocie HaHeCEHUs TOKPBITHS 00pasilbl HENTPAIM30Bali B KOHLIEHTPHPOBAH-
HOM pacTBOpE LIeN04YM U cradbunusupoBanu B TeueHuu 10 cytok. IlomyueHHoe mo-
KPBITHE UMEJIO IIAKYI0 0€3 TPEIIMH U CJIEA0B OTCIaUBAHUS OBEPXHOCTh, TOIIIHMHA
nokpsITUs coctasisa 0,2-0,3 M.

OOpaboTKy pe3ybTaTOB SKCHEPUMEHTA MPOBOAMIIN MO CTAHIAPTHOU METOAM-
ke. JlJ1st mpoBepKU aJIeKBAaTHOCTU YpPaBHEHHUs UCTIONb30Banu F — kpurepuit duinepa,
JUTSL OTIpeieNIEHNs 3HAUMMOCTH KO3 PuimeHToB t — kpurepuit CThroieHTA.

B 3aBHCHMMOCTH OT 3HaUY€HUU BBIOPAHHBIX (DAKTOB HIEPOXOBATOCTH MOKPBITHI
M3MeHsIach B peaenax R,l,5...R30,8 MxmM.

Pe3yabTaThl nccienoBanuii u ux oocy:xknenust. [Ipu pacuere Matpuipl IUIaHU-
pOBaHUs ObUTH OMpeAeTeHbl KOd(DPHUIIMEHTHI PErPecCHH U MOyYeHO YpaBHEHHE aJIeK-
BaTHO MOJEJIMPYIOLIEH 3aBUCUMOCTH IIEPOXOBATOCTH B IPOTOYHOM 3JIEKTPOJIUTE:

Y re-ci=0,93-0,01X1+0,27X5-0,03X3+0,18X12-0,26 X2%+0,18X3%-0,01 X1 X2-0,01 X1 X3+0,04 XX,

Ha ocHoBaHuu ypaBHeHUS! ObUTH TTOCTPOEHBI CIEAYIONINE 3aBUCUMOCTH IIEPO-
XOBATOCTH OT CKOPOCTH IOTOKA BJIEKTPOJIUTA, KOHIEHTPALMH YaCTHUI] AJIEKTPOKOPYH-
J1a ! INIOTHOCTHU KaTOJHOT'O TOKA.

N 7
N
\ s /

e Ny

-1,68 -0,34 o 0,34 1,68

Pucynox 2 — 3aBUCHMOCTB TIEPOXOBATOCTH 00pa3iia OT CKOPOCTH OTOKA
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YBenuueHue CKOpOCTH MOTOKA O LEHTpa IUIaHa SKCIEPUMEHTa IPUBOJUIO K
CHIDKEHHIO MIEPOXOBATOCTH, a 3aTeM OHa Bo3pacTaia (PUCYHOK 2).

YBenuueHne colIep)KaHus YacTHIl DJIEKTPOKOPYHJA TPUBOIMIO K HE3HAYH-
TEIBPHOMY YBEIIMUEHUIO MIEPOXOBATOCTH, a 3aT€M CHI)KCHHIO K KOHITY IUIaHa JKCTIe-
pUMeHTa (pUCYHOK 3).

YBenudeHne KaToHOHN TUIOTHOCTH TOKa HE MIPUBOIMIO K H3MEHEHHIO IIEPOXO-
BaTOCTU (PUCYHOK 4).

HccnenoBanus Moka3aid, 4TO IMIEPOXOBATOCTh CHIKaeTcs ¢ R,l,5 mo R.0,75
MKM TIpH YBETUYEHUU CKOPOCTH moToka oT 0,5 1o 5 M/c, a 3aTem Bo3pactaeT ¢ R,0,75
1o Ra1,4 MkM B mpenenax miaHa dKcrepuMeHTa. M3MeHeHne KOHIEHTPAIMU YacTHUIL
ot 0 1o 100 /1 (pucynke 3) u KaTomHOro ToKa oT 25 10 550 A/nm? (pucyHok 4), He
MPUBOIUT K CYIIECTBEHHOMY MU3MEHEHHIO IIEPOXOBATOCTH.
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PucyHok 2 — 3aBUCMMOCTB IIEPOXOBATOCTH 00pa3lia OT KaTOJAHOM MIIOTHOCTH
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BoiBoa. /{5 momydeHus Haubosiee T KuX MOKPBITUNA MOKPHITUH HE00X0I1-
MO TIOJJIEP’KUBATh CKOPOCTh MoToka 4...4,5 M/c, koHueHTpauuro vactui 80...100
/1, 1,=400...500 A/nm>.
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U3HOCOCOTOMKOCTH CIIJIABOB HA OCHOBE KEJIE3A
B YCJIOBUAX ABPASUBHOI'O U3HAILINBAHUSA

AHHOTanus. VcciaenoBaHo BIMSHUE PEKHUMOB 3JIEKTPOJIM3a HA U3HOCOCTOM-
KOCTb MOKPBITUI U3 3JIEKTPOXMMHYECKOrO CIUIaBa KEJIe30-KOOAIbT. Y CTaHOBJIEHBI
YCIIOBHSI TIOJIyYEHUS] TOKPBITUMA, MMO3BOJISIOIINE 3HAYUTENIBHO MOBBICUTh UX U3HOCO-
CTOMKOCTH B YCJIOBUSIX a0pa3HMBHOTO M3HALIMBAHUSI.

KuroueBble ¢ji0Ba: 3J€KTPOXMMUYECKHE MOKPBITHS, U3HOCOCTOMKOCTh, MHK-
POTBEPIIOCTH, TIOPOKHO-CTPOUTENIbHASI TEXHUKA

Bezyk V.A., Kisel Y. E., Zyatikov A. S., Kisel P.E., Lyubkin A. A.

WEAR RESISTANCE IRON-BASED ALLOYS UNDER CONDITIONS
OF ABRASIVE WEAR

Annotation. The influence of the effect of modes of electrolysis on wear re-
sistance of coatings from electrochemical iron-cobalt alloy. The conditions for ob-
taining the coatings allowing to considerably to increase their wear resistance under
conditions of abrasive wear.

Key words: electrochemical coatings, wear resistance, microhardness, road-
building machinery

Beenenue. [IpyuMeHeHME HOBBIX TEXHOJIOTMKA B JOPOKHOM CTPOUTEIBCTBE U
CEJIbCKOM XO3SMCTBE MPEAINOIaracT aKTUBHOE HCIOJb30BAHUE BBICOKOIPOU3BOIM-
TEIbHOM CENbCKOXO3SIICTBEHHON W JOPOKHO-CTPOUTENIbHOM TexHuku. Haumbonee
Harpy>K€HHBIMH JIETAJISIMUA TaKUX MAIWH SBIISIOTCS PEXYIIUE 3yObsi U pe3ibl pado-
yux opraHoB [1-4]. TloBwIeHHBIN U3HOC PEXYIEH yacTu aeraneid ¢pes, CHIKAeT
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3¢ (PEKTUBHOCTH MPUMEHEHHUS BCETO 000PYI0BaHUS, PUBOIUT K YBEITUUCHUIO 3aTPaT
Ha €ro HKCIUTyaTallMi0 U MPEKIEBPEMEHHOMY BBIXOAY M3 cTposi [5-7]. OcHOBHOM
NPUYUHON CHUKEHHUS pecypca siBisieTcs adpa3uBHBIM M3HOC U BO3/ICUCTBUE 3HAKOTIE-
PEMEHHBIX KOHTAKTHBIX HArpy30K, YTO MPUBOJUT K CHUKEHUIO pecypca JOPOKHBIX
MaiiH B cpeaaeM oT 30 mo 60 % [5-7]. CnenoBaTenbHO, BOZHHKAET MTOTPEOHOCTH B
MaTepHaliax CIOCOOHBIX MOBBICUTh H3HOCOCTOMKOCTh JETalied U JOJITOBEYHOCTD
000py10BaHUS.

[TpakTrueckuii UHTEpeC Il 3aIIUTHI IeTaNeld OT aOpa3suBHOTO M3HOCA 3aCiy-
KUBACT NMPUMEHEHHUE DJIEKTPOJUTUUECKOTO OCAXKIACHUS METaUIoB. B cOBpeMEHHBIX
YCIIOBHSIX JaHHBIA CIIOCO0 SBJISICTCS aKTYaJbHBIM U IIHPOKO MPUMEHUMBIM TPU BOC-
CTAHOBJICHUM U YIIPOUYHEHUU NoBepxHocTel aetaneit [11,12]. IIpeumymiectBamu Ta-
KOr0 croco0a BOCCTAHOBIICHHUS MEpe/l APYTUMHU SBJISIIOTCS: OTCYTCTBHE TEPMHUUECKO-
ro BO3JICUCTBUS Ha JETAJH; MOJTYYEHHUE C OOJIBIION TOUYHOCTHIO 33JIaHHOU TOJIIIMHBI
MOKPBITU; OCAKJEHUE MOKPBHITHI C 3aJJaHHBIMUA HETIOCTOSTHHBIMU IO TOJIIUHE (PU-
3UKO-MEXaHUYECKHUMH CBONCTBAMHU; OJHOBPEMEHHOE BOCCTAaHOBJICHHE OOJBIIOTO
YyHclia IeTaleil; BO3MOXKHOCTh aBTOMaTU3aluu npoiecca [11,12].

HccnenoBanre CBONCTB TrajbBaHUYECKHX IMOKPHITUH U3 CIUIABOB >Keje3a |
KOMITO3UTOB, MPAKTHUKWA UX TOJYYCHUA U MPUMEHEHUS IIMPOKO HM3JI0KEHBI B Hayd-
HBIX CTaThsiX U MoHorpadusx [1-10]. Onpenenenue mapaMeTpoB ISl MOTYyYEHUS Je-
Tajaeil C MOBBIIIEHHOW M3HOCOCTOMKOCTBIO B YCIOBHUSX aOpa3MBHOTO M3HAIIMBAHUS
MO3BOJIUT YCKOPUTH ITUPOKOE MPUMEHEHHUE B TeXHUKE. [{enpio paboThl ObLIO ucce-
JI0OBaTh BJIIUSIHUE COCTaBa M YCIJIOBHS TMOJYyUYECHHS rajJbBAaHUYECKUX MOKPBHITUM Ha pa-
00TOCIOCOOHOCTH B a0pa3uBHOM cpejie, Ha MPUMEPE MOKPBITUI KeNe30-K00abT.

MeTtoauka ucciae10BaHus.

DJIEKTPOXUMHUYECKOE MOKPBITHUS JKEJIe30-KOOANbT MOJydald U3 AJICKTPOIUTA
cocrasa, kr/m>: FeClyx4H,0 — 500+£10; CoSO4 - 7H,0 — 100+5. AHoaHYI0O 06paboT-
Ky 00pa3toB BeIIONHAIM B dnekrpointe: HpSO; — 320420 kr/m3®; FeClyx4H,0 —
20+1 xr/ve. [1].

HcnblTaHus MOKPBITUHA HAa M3HOCOCTOUKOCTH MpoBoauiuck no 'OCT 23.208-
79 METOJOM TPEHMsI O HEXKECTKO 3aKperuieHHble a0paszuBHbIe dacTuilbl. OOpasiisl C
NOKpBITUSAMH, ToJmuHOM 0,5+0,1 MM HaHOCWIM Ha TOIOXKM M3 crtanmu Crt3
(30x30x1 MM) 1 ucClleIOBATHCH Ha a0pa3UBHOE M3HANIMBAHNE. P)KUMBI HCIIBITAHUI
MEHSIJTUCh B 3aBUCUMOCTH OT ycuius nprwkumanus (P) oOpasia k pe3suHOBOMY poJin-
Ky B oT 20 H, wactora Bpamienusi poiuka — 60 06/MuH (OTHOCHTENbHAST CKOPOCTh
ckonbxeHus (Von) - 0,3 M/c). BennuuHo# 3HaYMTEIbHOTO M3HOCA (J, MT) Oompeaes-
JIOCh TPOJOJKUTENBHOCTh UCHBITAHUN MO BpeMeHW. M3HOC omnpenesnsau BECOBBIM
MeToaoM ¢ morpemHocThio 0,05 Mr. B kadecTBe abpa3uBHOrO MaTepuaia UCIOIb30-
BaJIM TIECOK MPUPOIHBIN (pa3mMep 3epeH He Oosiee 1 Mm). DTajoHaMu CpaBHEHUS CITy-
KU 00pa3iel cTanm 651 3akaleHHOM M CcTaM 35 HOpMaTM30BaHHOM.

[TapaMeTpbl AJEKTPOINTA, OKA3bIBAIOIINE BIUSHUE HAa M3HOCOCTOMKOCTH TO-
KpBITHS n3ydanuch ¢ npumenenreM LIKP 23, PexxuMel ocaxaeHus Beluch B UHTEPBa-
Jax ais reMreparypsl aaekrpoiurta (1) —25 - 70 °C, motHoctu Toka (/) — 10 - 50
A/nm?, pH - pactBopa — 0,2 - 1,6.
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Pe3yabTarhl Hccaen0BaHUi M UX 00cyxkaeHHe. Pe3ynbTaThl HCCIEqOBAaHUI
MOKa3aJid, YTO OT U3MEHEHHMSI TapaMETPOB AJIEKTPOIU3A 3aBUCUT a0pa3uBHAsI U3HOCO-
CTOMKOCTB K€JI€30-KOOAIBTOBBIX MOKPHITHI. CHIDKEHHE TeMIlepaTyphbl YBEITUUUBAJIO
MU3HOCOCTOMKOCTH MOKPBITUHM, 3HAUEHHE BOAOPOJHOIO mokazareis (pH) HaxoIuaoch
B IIEHTPE IUIaHa DKCIepuMeHTa. [1oBBIIEHUE TUIOTHOCTH KAaTOJHOTO TOoKa (/) yBe-
JIMYUBANIO M3HOCOCTOMKOCTD, TP 3HaYeHusX 35 - 40 A/nm? (puc. 1).

L L L
30 50 T.°C

0.2 07 pH

10 30 Ok, Alaw?

Pucynox 1 - 3aBucuMocTs u3HOCa (J, MT') TOKPBITUS OT PEKUMOB AJIEKTPOIIU3A:
T — remniepatypa snexrponuta; pH-pactBopa, JIk - IIOTHOCTB TOKa

OnTuManbHBIMU PEKUMaMU TOJIYYEHUS H3HOCOCTOMKHUX CIUIABOB JKEJIE30-
KOOAJIBTOBBIX MMOKPBITHIN SABISIIOTCS Tokaszarenu: pH pactsopa - 0,7...1,0; [J, —
35...40 A/nm?, T — 40...45 °C. Ilpu TakuxX peKUMax 3JIEKTPOJIN3a BO3MOKHO IIOJY-
YEHHUE CIUIaBOB C M3HOCOCTOMKOCTHIO B 2 — 2,5 pa3a OoJiblliell IO CPaBHEHHUIO C ITa-
JOHHBIMU OOpa3ziamu. Mcrnonp3oBaHWE NAHHOW TEXHOJOTHUU TO3BOJISIET MEPEUTH K
UCTIBITAHHSIM Ha yYaCTKaX BBIMOJHEHUSI pa0OT MO YCTPONUCTBY OPOKHBIX KOHCTPYK-
AW pA3JIMYHBIX TUIIOB.

BbiBoA. DKCIEPUMEHTATIBHO OMPEAEIIEHBI YCIOBUS JIEKTPOIUTHUECKOTO OCa-
KJEHUS CIJIaBa JKeJ1e30-co0abT JJIsl MOTYyUYEeHHS MPOYHOCICTUICHHBIX U M3HOCOCTOM-
KHMX J10 2-2,5 pa3 0 CPaBHEHHUIO C 3aKaJEHHBIMU CTAJISIMH.
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MOJEJIb ®OPMUPOBAHUSA IIEPOXOBATOM NOBEPXHOCTH
KOMIIO3UTOB B YCJIOBUAX ABPASUBHOI'O U3HAILIMBAHUSA

AnHotanus. [IpeanoxxeHa mozaens (GopMHUpOBaHUS HEPOBHOCTEW IMOBEPXHO-
CTH KOMIIO3UTA B YCJIOBHUSIX aOpa3MBHOTO W3HAIIMBAHUS, YYUTHIBAIOIIAsl CBOWCTBA
OCHOBBI M JIUCIIEPCHBIX YACTHUII. Pe3ybpTaThl SKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUN Ha
IpUMEPE HUCIIEPCHOYIIPOYHEHHBIX KOMIIO3UTOB I10Ka3aj0 JOCTaTOYHO BBICOKYIO
TOYHOCTb IPEIJIAracMoro rnoaxoja K TEOPETUIECKOMY aHaJIU3y LIEpOXOBATOCTH Ma-
TE€PUAJIOB TAKOT'O THIIA.

KuroueBblie cj1oBa: KOMIIO3UT, KOMIIO3UIIMOHHBIA MaTepual, qucnepcHas ¢a-
3a, HaIlOJIHUTEIb, MOAYJb YIIPYTOCTH

Bezyk D.A., Bezyk V.A., Kisel Y.E., Karasteleva O.V., Kisel P.E., Zyatikov A.S.

MODEL OF FORMATION OF ROUGH SURFACE OF COMPOSITES UNDER
CONDITIONS OF ABRASIVE WEAR

Annotation. The model of composite surface roughness formation in condi-
tions of abrasive wear, which takes into account the properties of the base and dis-
perse particles, is proposed. The results of experimental studies on the example of
disperse-strengthened composites have shown high enough accuracy of the proposed
approach to the theoretical analysis of roughness of materials of this type.

Keywords: composite, composite material, disperse phase, filler, elastic modulus

BBenenue. AHanu3 yCJIOBUW MOBBIIICHUS W3HOCOCTOMKOCTH KOMIIO3UTOB B
Pa3JIMYHBIX YCIOBHUAX HCHBITAHUN MOKa3zall, 4To opMupyemas mepoXxoBaTOCTh IMO-
BEPXHOCTH TECHO CBs3aHa ¢ WX cBoucTBamu [1-5]. TloaTomy 1enbro paboThl OBLIO
COIOCTABUTh MPOYHOCTHBIE CBOMCTBA KOMIIOHEHTOB JUCIEPCHOYIPOUYHEHHOTO KOM-
II03HMTa, 00BEMHOE COJICpKAHUE U pa3Mep TBEPIOTO HAIIOJIHHUTEIS, C IEIbIO BBISBJIC-
HUS UX BIUSHUSA Ha (OPMUPOBAHUE IIEPOXOBATOCTH MOBEPXHOCTH B YCIOBHSIX aOpa-
3UBHOI'0 U3HAIIIMBAHMS.

Pe3ynbTaTrhl TeopeTH4eCKUX MCCAEI0BAHMH. AHAIU3UPYs XapakTep HU3Me-
HEHHUS MIEPOXOBATOCTH MOBEPXHOCTU KOMIIO3UTA B YCIOBHUSIX aOpa3uBHOTO M3HAIIIH-
BaHUS, €€ N3MEHEHHE MOXKHO OIKUCAaTh cleayrommM obpazom. [lpu ucnpiTannu mate-
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puanoB 6€3 HEPOBHOCTH WX KOHTAaKTHPYIOIIEH ¢ a0pa3MBOM MOBEPXHOCTH (HOPMHU-
PYIOTCSl OCOOEHHOCTSIMU CTPYKTYPBI U YIIPYTrO-TUIACTUUYECKUMU CBOMCTBAMU MaTepu-
ana MaTpuilbl. Mojenb Takoi MOBEPXHOCTH MOKHO M300pa3uTh B BUAE Habopa cdep
(puc. 1, a). C yBenuyeHUEM COICpKAHUS YACTHUIl B KOMITO3UTE HEPOBHOCTH MaTepHa-
Jla MaTPUIbl TOCTETIEHHO 3aMEeNal0TCd HEPOBHOCTSAMU U3 TBEPJIbIX BKIIOUECHUN (PHC.
1, 6). Obnanasi OTHOCUTENLHO BBICOKOUM TBEPIOCTHIO B CPABHEHUH C MATPHUIICH, OHU B
Ipoliecce U3HAIMBAHMS BBICTYNAIOT U3 U3HAIIMBAEMOM rerepoda3zHoi MoBEpXHOCTU
3HAYUTEIHLHO BHIIIE W TIOJIBEPTalOTCs 3HAYUTEILHO OOJIBIIIEMY HArpyKeHH0. B cBs3H
C ATUM, H3-32 OTPAHUYEHHON MPOUYHOCTU CBSI3KU U MX CBSI3M C MATPHUIICH, TPOUCXO-
JUT BBIKPAIIMBAHUE OTACIbHBIX YACTHII.

JlanpHeluii pocT coJep kaHus 4acTUIl B KOMIIO3UTE MPUBOAMI K OoJjiee MmoJ-
HOMY 3aMEIIEHUI0 HEPOBHOCTEW MaTPUIIbI «HEPOBHOCTSMI» U3 TBEPABIX BKIIOUCHUI
(puc. 1, B). B3aumoneiicTBue HepOBHOCTEN TBEP0i (pa3bl yBEIUUMBAIOCH, COOTBET-
CTBEHHO, pocJja MPOYHOCTh reTepoda3sHOro MaTepualia U MIepoOXOBATOCTh yYMEHbIIA-
J1aCh 10 MUHUMYMa, OTBEYAIOIIET0 ONTUMAIbHOMY coneprkanuto yactull [1P. C yBe-
muyeHuem cojepxkanus JJ® B KOII Bbimie onTuMaabHOTO CHOCOOHOCTH CBSI3KH
yAEPKUBATh U3HOCOCTOMKHE YACTUIBI CHUkaeTrcsi. OHU B Ipolecce W3HAIIMBAHUS
HAYMHAIOT Pa3pyllaThCsi U TAKXKE BBIKPAIIMBATHCA, YTO MPUBOJUIIO K PE3KOMY YBe-
JUYEHUIO IepoxoBatoctu (puc. 1, r).

S U e

OO0~

O

Pucynok 1 - Moaenb mepoxoBaToil HOBEPXHOCTH «UUCTBHIX» MOKPHITUH (),
MOKPBITUI € IO ONTUMATBHBIM (0), ONTUMATHHBIM (B)
Y BBILIE ONTUMAIILHOTO (T) coepxanuem yactul Jd

Pe3yabTaThl 3KCHIEPUMEHTAJIBHBIX MCCAeA0BaHU. I3MeHeHus ycTaHOBUB-
LIEICS MIEPOXOBATOCTH MOBEPXHOCTH KOMIIO3UTOB MPU UX M3HALIMBAHUU, CBS3b W3-
HOCa C yIPYro-IjIaCTUYECKUMH CBOMCTBAMHU MATPHULBI U COAECPKAHUEM HATOJIHUTEIS
HCCJIEIOBAJIA Ha PUMEPE KOMITO3UTOB KeJIe30-HUKEIb AIEKTPOKOPYHT OeNbIi U xKe-
71€30-KO0NIbT 3NIEKTPOKOpYH Oenblil. [ToapoOHast TeXHOIOTHUSI UX MOJyYeHHUE IMpU-
BeJieHa B padote [5].

N3yyeHnue u3MeHeHusl yCTaHOBUBILIEHCS 1LIEPOXOBATOCTH MOBEPXHOCTU KOMIIO-
3UTOB MOKa3ajl0, YTO C YBEJIMYEHHUEM OOBEMHOTO COJECPKAHUSI HAMOJHUTEIS B KOM-
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nozute oT 0 mo 5% (00.) mepoxoBaToCTh HECKOIBKO yBenuuuBanach (puc. 2). C
JTaNbHEHIIMM POCTOM COJEp>KaHUS JIIEKTPOKOpPYHJa Oenoro B KOMIIO3UTax (0
18...25% (06.)) mepoxoBarocTs yMeHbIanack (1o Ra 0,5...0,7 Mkm), gocturast Mu-
HUMYyMa MPU COJICPKAHUU UCTIEPCHBIX YaCTHI] B MaTepuase, OTBeYaroel HauBbIC-
el M3HOCOCTOMKOCTH Te€TEPOreHHOTO MaTepuaia, a 3aTeM OTHOCHUTENIbHO PE3KO
Bo3pacTana. XOoTd U3HOC KOMIIO3UTOB MPHU COACPKAHUU B HUX JUCIEPCHBIX YACTHII
BBIIIIE ONTUMAIBHOTO YBEIUYUBAJICS HE3HAUUTEIbHO. MeHee MpoUHbIe U 0oJiee MST-
KM€ KOMIIO3UTHI C JKEJIe30-HUKEJIEeBO MaTpHIlel mociie H3HAIIMBaHus obmaaaanu 6o-
Jiee BBICOKOM IIEPOXOBATOCTHIO, UYEM JKEIE30-KOOAIBTOBOM MaTPHIIEH.
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PucyHOK 2 - 3aBUCUMOCTB IIEPOXOBATOCTU KOMIIO3UTOB
OT COZIep KaHus deKTpokopyHaa 6enoro B Matepuaine (V,% (06.))

BbiBoabl. TeopeTniecku U S3KCIIEPUMEHTAIIBHO YCTAHOBJICHA B3aUMOCBSI3b CO-
CTaBa M CTPYKTYpPbl KOMIIO3UIIMOHHBIX MATEPHUAIIOB U UX MPOYHOCTHBIX CBOMCTB C
M3HOCOCTOMKOCTBIO U YCTAaHOBUBIIEHCS IIEPOXOBATOCTHIO B Ipoliecce abpa3suBHOIO
n3HammBaHus. HaiiieHo, 4To HauBhICIIAsi U3HOCOCTOMKOCTh KOMIIO3UTA B YCIOBUSIX
a0pa3uBHOTO M3HAIIMBAHUSI OMPELISAETCS €ro MPOYHOCTHIO, 3aBUCSIIECH OT MPOYHO-
CTH COCTaBJISIOLINX.
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JEKTPOXUMHUYECKUAN METO/I ITIOJTYUYEHUS
KEJIE3HOT'O IOPOIIKA

AnHoTanus. [IpemokeHpl AIEKTPOXUMUYECKUE METOJIBI MOJIYUYCHHUS KEJIE3-
HOI'0 TIOPOIIKA C MCIIOJIb30BAHUEM BBICOKOM ITNIOTHOCTH KAaTOJHOTO TOKAa B IMPOIIECCE
AJICKTPOJIN3a M KOHTAaKTHOTO 0OMeHa. PaccMoTpeH crmocob O4YMCTKH OT HOHOB JKelie3a
aITIOMO-CYB(AaTHOTO AJIEKTPOIHUTA sl (PUHHUIITHON aHOAHOW MOJATOTOBKH CTaJIbHBIX
JIeTaJicH.

KiroueBble ci10Ba: MEIKOIWCHEPCHBIM MOPOIIOK Keje3a, KaTOAHBIA TOK,
AJICKTPOJIN3, aHOHAS MTOJATOTOBKA, AS()EKThI, OCTATOYHOE HAIIPSKEHHUE.

Bezyk V.A., Simokhin S.P., Simokhina E.E., Kisel Y. E., Kisel P.E.

ELECTROCHEMICAL METHOD FOR THE PRODUCTION
OF IRON POWDER

Annotation. Two electrochemical methods for producing iron powder are con-
sidered. The first method involves the use of high cathode current density during the
electrolysis process. The second method was the contact exchange method. The pro-
posed method, along with the production of iron powder, makes it possible to purify
the aluminum sulfate electrolyte from iron ions for the final anodic preparation of
steel parts before ironing.

Key words: fine iron powder, cathode current, electrolysis, anodic prepara-
tion, defects, residual voltage.

Beenenne. [Topoiku xene3a HaUIM MIMPOKOE MPUMEHEHUE B MAIlIMHOCTPOE-
HUW TIPU MPOU3BOJCTBE PA3IMYHBIX JCTAICH METOJOM MPECCOBAHUS U CIEKAHUS, a
Tak)k€ B TIPOIIECCE BOCCTAHOBJICHHMS HW3HOIICHHBIX JETajeil C OJHOBPEMEHHBIM
YIOPOYHEHHEM HMX TOBEPXHOCTH. B CBsi3u ¢ 3TUM pa3paboTKa HOBBIX METOJIOB X
MIPOM3BO/ICTBA SIBJIIETCS aKTyallbHOU 3aaaueit [1,2].

[Ipn BBICOKMX IUIOTHOCTSIX KaTOJHOTO TOKAa YacTh BOCCTAaHABJIMBAIOIIMXCS
MOHOB eJie3a B BUE HEOOBIITUX aTOMHBIX KJIACTEPOB OTMIEISIOTCS OT TTOBEPXHOCTH
KaTo/la, HE YCIIEB BCTPOUTHCA B KPUCTAUIMYECKYIO PEIIETKY TallbBAHOMOKPBITHS,
dbopMupyIOITYIOCS HAa MOBepXHOCTH Karoaa [3-5]. Ilpupona monsipuzanuu mpu BOC-
CTAHOBJICHUHM MOHOB €JI€3a HOCUT B OCHOBHOM XMMHUYECKHI, a HE KOHIIEHTPAIIMOH-
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HBIM XapakTep. DTO U Ta€T OCHOBAHUE IMPeIoiaraTb BO3MOKHOCTb OJTyYEHUST MeJ-
KOJMCIIEPCHBIX MOPOILKOB KeJie3a KaTOJHBIM BOCCTAHOBJIEHHEM. Bricokoe nepeHa-
IpsKEHUE, KOTOPBIM COIPOBOKIACTCS BBIACIICHUE JKEJI€3a, CBSI3aHO C 3aMEIJICHHBIM
aKTOM JIeTH/IpaTallid NOHOB METasula, IPOYHO CBA3AHHBIX C MOJEKYyJaMu BOAbI [3].
IIpy BBICOKMX IUIOTHOCTSIX KAaTOAHOIO TOKAa OJHOBPEMEHHO C BOCCTAHOBJIEHHEM
MOHOB JK€JI€3a BOCCTAHABIMBAIOTCS MOHBI BOJOPOJa, U3MEHSIOIINE CBOMCTBA JKeJe3-
HBIX OCaJKOB, YIPOYHAsA HUX M (QOpMHUPYsS TaK Ha3bIBa€Myl0 HESIBHO-
KPUCTATTMYECKYIO CTPYKTYPY C BBICOKOM KOHIIEHTpAalMeW pa3iUyHBIX J€(PEKTOB U
BBICOKMM YPOBHEM OCTaTOYHBIX HaNpshkeHui [4,5].

MeTtoauka mnpoBeleHMsi JIKcepuMeHTAa. BoccTaHOBIEHHE HOHOB Kele3a
IPOBOJMIIA B DIIEKTPONIUTE cocTaBa, Kr/m®: FeSO4x7H,0 — 20...30; NaHCO; - 20-25.
PexuMbl ocaxaenus: Temmeparypa snekrpommra — 18...20 °C; mrotHocTn TOKa
50...60 A/nqm? [1]. MaTepuan aHOza - 5Kene30 APMKO.

Pe3yabTaThl Hccie10BaHuil U 00cy:KaeHHe. BbICOKHME TUIOTHOCTH KaTOAHOTO
TOKa MPUBOAAT K OOpa30BaHUIO MOPOLIKOOOpa3HOro xesesa. JKene3Hslid MOPOIIOK
BBIJIETISUICA HA KaToJ/e IMPU BCEX HCCIEAYEMbIX pekuMax ocaxjeHus. [Iponecc mpo-
TEKaeT 3a CYET Pa3HOCTH AJIEKTPOJHBIX MOTeHUUaIoB (AE) KaTOIHBIX W aHOIHBIX
y4acTKOB: AE=E . - E°x+=-0,44-(-1,662)=1,222 B. [IpuBencHHas BeIUUMHA Pa3HO-
CTH MOTEHIMAJIOB CBUJECTEIBLCTBYET O TOM, YTO MPOLIECC KOHTAKTHOTO OOMEHa J10J1-
’KEH MPOXOJIUTh C BBICOKOM CKOPOCTBIO MPH 3HAUUTEIBHBIX TOKaX OOMEHA.

Co3znanne mepBOHAYATFHOTO ABYXMEPHOTO 3apoibla MPOTEKAaeT Ha MOBEPX-
HOCTH TIPH BBICOKOM TEpEHANPsKEHNH, HAa KOTOPOW BBIMTPBIII YJHEPTHH B PE3yJIbTATe
IIPUCOEIMHEHNS aTOMa MeTajula K IIOBEPXHOCTH He3HauuTeneH [1-3]. B To xe Bpems
MOBEPXHOCTH TOJBKO YTO MOSIBUBIIIETOCS 3apOAbIIIa HE YCIIEBAET €Ille B JOCTATOYHOU
CTETICHH 3allaCCUBUPOBATHCSA M TIOITOMY OCaXJCHHE HAa HEe HOBBIX CTPYKTYPHBIX
AJIIEMEHTOB KPHCTaJUIa OKA3bIBAETCS DHEPTUYECKH Oojiee BBHITOAHBIM. B pesyribrare
BO3HUKAET «TPEXMEpHbIN» 3apojbiil. MHorna HaliIoAaeTcs CHMKEHUE MepeHanps-
KEHMsI, KOTJla Ha MCXOJHOH IMOBEPXHOCTU YK€ HMMEIOTCA YCIOBHsI, OOJerdaromue
IpoLecC EKTpoKpucTaun3auu. Hanbonpmmii pacxon 3HEpTUu CBsI3aH ¢ Ha4ajaoM
CO3/1aHUS JBYXMEPHBIX 3apOJbIIIEii, © OH 3HAYUTEIbHO YMEHBUIUTCS, KOTAa JIOCTH-
raercs COCTOsIHME, oOecreunBaroliee NoBTopsitomuid mar. [loaToMmy nro0bie Hapy1ie-
HUSI Ha TIOBEPXHOCTH KPUCTANIMYECKOW PEIETKH, MPU KOTOPHIX 3Ta HadallbHasl CTa-
ISl CTAHOBUTCSL HEOOSA3aTEeIbHON, JOKHBI YMEHbIIATh METAIUIMUECKOE TepeHanpsi-
xeHne. Yaie BCero Takue YCIOBUS PEaM3yIOTCs, €CIM Ha TTOBEPXHOCTH MMEIOTCS
YYaCTKU C WHBIM PACMOJIOXKEHHUEM CTPYKTYPHBIX JJIEMEHTOB IO CPaBHEHHIO C HJIe-
AJIbHOU PELIETKOW TaHHOTO KPUCTAILINYECKOIO Tela.

KuHeTnka S1EKTpOXMMHYECKOTO BBIICICHHUS METajla MOXKET OMpEeAeNAThCS
CKOPOCTBIO 00pa30BaHUs TPEXMEPHBIX 3apOABIINICH B TEX CIydasxX, KOTJa MeTasll
OCaXKIAETCS HA Uy>KEPOTHOM DIIEKTPOJIE.

OcobeHHocT  00pa3oBaHUs TPEXMEPHBIX 3apPOJBIINICH JOKHBI HUMETh
HauOoJIbIlIee 3HAUCHUE I KHHETHKHU (Da30BOTO MpeBpallleHusl B CaMOM Hayalie Mmpo-
1ecca BO3HUKHOBEHHMsSI HOBOHM (ha3zbl. OJTHAKO UX POJIb MOXKET OBITh BEJIHMKA B TOM
cllydae, KOTJa poCT YK€ UMEIOIIMXCS 3apObIIIeH MPaKTUYECKH HEBO3ZMOXKEH U pa3-
BUTHE (Pa3bl COBEPIIACTCS YEPe3 HEMPEPHIBHO MOBTOPSIOLIUIICS MPOLIECC MOSBICHUS
HOBBIX TpPEXMEpHBIX 3apojsiiiei. [lpu anekTpokpucTaiv3alud 3TOMY OTBEYAIOT
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WJIU TIEPBBIE MOMEHTBI DJIEKTPOJIN3a, KOT/Ia OCAXKIACHUE MTPOUCXOIUT HA TIOJITIOKKE U3
APYTroro MeTayia, Uik e OYeHb OBICTPOE OTPaBJICHHUE MOBEPXHOCTH 0OPa30BaBIINX-
Cs1 3apOJIBIIIICH, B pe3yJIbTaTe Yero MpeKpamaeTcs uxX AanpHeimmid poct. ['panp Kpu-
cTaaua, XapakTepusyemas HauOOJBIIMM DPaBHOBECHBIM TokoM oOMeHa (i%=107
Alem?; i%=102 A/ecm?) [1], m0oIKHA IPY HPOYUX PABHBIX YCIOBHAX M PACTH.
BoiBoabl. OcaxaeHne xemne3a st GOPMUPOBAHUS TMOPOIIKA JOIHKHO COMPO-
BOXKJIATHCSl TIOBBIIIICHHBIM TIEPEHAIPSHKCHUEM, YTO MPEKpaIaeT poCT yxe 00pa3o-
BaBIIUXCS 3apOBIIICH M 00CCIIeYNBACT BO3HUKHOBEHUH HOBBIX. DTH HEIPEPHIBHO
oOpa3yromuecs HOBbIE 3apOABIIIN clIad0 CBsI3aHBI ¢ OCHOBOW. B pesynbrate B mpo-
[[eCCe KOHTAKTHOTO 0OMeHa 00pa3yeTcsi MOPOIIIOK jKelle3a B MPUKATOTHOM 0OIACTH.
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ABTOMATHUYECKOE YIIPABJIEHUE KOBEMEPHOU JUHUEN
C IOMOIIBIO IIJIK SIEMENS LOGO

AnHoTtanus. [IporpaMmupyempie JOTHYECKHE KOHTPOJIIEPHI TIO3BOJISIOT CTPO-
UTh THOKHE CHCTEMBbI aBTOMATHYECKOTO YIPABICHUS, YMEHBIITUTh KOJWYECTBO He-
IITAaTHBIX CHUTYyalluid 3a CYET WUCKIIOYCHHS YelIoBeUecKoro ¢akropa. Mcmonp3oBanue
CTaHIAPTHBIX ITOJIXO0IOB MPOCKTUPOBAHUS MPU COCTABICHUH AJICKTPUICCKON CXEMBI H
P HAITUCAHUH YIIPABJISIFOIICH MPOTrPaMMBbl TIO3BOJISICT CYIIECTBEHHO YCKOPUTH BBOJI B
AKCIUIyaTaIlMI0 HOBBIX CHCTEM AaBTOMAaTHYECKOTO ympaBieHUs. B crartbe omumcan
IPUHIIAIT pabOThl CUCTEMBI YIIpaBJICHUsS] KOHBEWEPHOW JIMHUEH Ha CKJaJleé TOTOBOM
HPOIYKIINH, a Takxke pabora ynpasisitorie mporpammel s [TJIK Siemens LOGO.

KuroueBble ciioBa: cucrema aBToMatu3upoBaHHoro ympasieHus, [1IJIK, s3bik
FBD, LOGOComfort.

Bezik D.A., Bychkova T.V., Shelkynov N.D.

WRITING AN AUTOMATIC CONTROL PROGRAM IN THE LOGOCOMFORT
SOFTWARE PACKAGE

Annotation. Programmable logic controllers allow you to build flexible auto-
matic control systems, reduce the number of emergency situations by eliminating the
human factor. The use of standard design approaches in drawing up an electrical
circuit and writing a control program can significantly speed up the commissioning
of new automatic control systems. The article describes the principle of operation of
the conveyor line control system in the finished product warehouse, as well as the op-
eration of the control program for the Siemens LOGO PLC.

Keywords: automated control system, PLC, FBD language, LOGOComfort.

BBenenue. CoBpeMeHHasi CUTyallds B MUPE TOKa3bIBa€T HEOOXOIUMOCTh CO-
3MaHUsI U pa3pabOTKH aBTOMATU3MPOBAHHBIX CHCTEM yIpaBiieHus. braromaps cran-
JTapTU3aIUU TIPOIIeCC Pa3pabOTKK YIPOCTUIICS U COKPATHIICS MHOTOKPATHO.

DT0 0COOCHHO BA)XXHO B CBSI3M C PAa3BUTHEM HOBBIX 00JIe€ MPOM3BOIUTEIBHBIX
IUIK, mo menbmei nene. Camble kpynsble npousBogutenu I[IJIK nHa ceromns
Siemens AG, Allen-Bradley, Rockwell Automation, Schneider Electric, Omron. Cy-
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miectByeT aBa tuna [1JIK MoHOOI04YHBIE 1 MOIYTIBHBIE. Y KaXKAOTO U3 HUX €CTh CBOU
0COOEHHOCTH. Y MOHOOJIOUHBIX B MECTE C HEHTPAIbHBIM MPOILIECCOPOM, MAMSTHIO U
0JIOKOM MUTaHUs pa3Mmelnaercs (GUKCUPOBAHHBIA HAOOP BXOJOB M BBIXOAOB. B Mo-
OYJIBHBIX JUIsl 3TOM 1€ UCHOJIb3yIoTcss Moaynu pacuupenus. Takue [IJIK moryt
paboTaTh B PEKUME «BEAYIIETO» U «BEJOMOI0» YTO YaCTO MCIIOJIb3YETCS B KPYITHBIX
IpOeKTax U pa3zpaboTKax.

VYerpoiictBo IIJIK BiitodaeT Tpu OCHOBHBIE OJIOKAa: BXOJIHOM, BBIXOJHOW M
LHEHTpaJIbHbIA. B BXOOHON OJOK BXOZAT: MNEPEKIIOYATENN, [aTYUKH, CMapT-
ycTpoiicTBa U T.A. B 1eHTpanbHOM mpoucxoAuT 0O0pabOTKa, aHAIU3 BXOJAHOM WH-
¢opMaruu 1 Mojavya CUTHAJIOB Ha BBIXOJbI. B BBIXOIHYIO CEKIIMIO BXOJAT: IMycKaTe-
JI1 MOTOPOB, OCBEILEHUE, KJIallaHbl, CMAPT-YCTPOICTBA U JIp.

Yro kacaercs HanucaHus nporpamm st coBpeMeHHbIx [IJIK Ha nanHBIN MO-
MEHT CaMbIMH TIPOCTHIMH CHUHMTAIOCh SI3BIKH (PYHKITMOHAIBHBIX OJOKOB Sequential
Function Chart (SFC) u s3bik (QyHKIMOHaNBHBIX OJIOKOBBIX auarpamm Function
Block Diagram (FBD). Onnako st mporpaMMHUCTOB 00jiee MOHATHBIMU CUUTAIOTCS
sa3piku Structured Text language (SL), pazpaborannblii Ha 6a3e si3bika [Tackanb.

Copemennsbie [1JIK ucnone3yrorcs B SCADA cucremax, npeaHa3HauYeHHbIX
JUTsl oOecriedeHus: paboThl B pealiIbHOM BPEMEHHU cUcTeM cOopa, o0paboTku, oToOpa-
KEHUS U apXUBUPOBaHUS UHPOpMaALIUU 00 0OHEKTE MOHUTOPUHTA UITN YIIPABIICHUS.

CoBpeMeHHOE TTPOU3BOJICTBO HE MOkeTe obouTuchk 0e3 I1JIK ms HanéxHoro u
KaueCTBEHHOT'0 TEXHOJIOTMYECKOTO MpOoIecca MPOU3BOJICTBA.

Hcnons3zoBanue mnporpammuoro komiuiekce LOGOCOMFORT mno3Bossier
pa3pabateiBaTh nporpammbl Ha s3bike FBD mist TIJIK mpowmsBonctBa Siemens AG
ek LOGO. D10 monmymsipHbIi S3bIK TPOTPAMMHUPOBAHHMSI, KOTOPBII IMEET CXO/I-
CTBO C 3JIEKTPUYECKUMH CXEMaMH, YTO JIEJAET €ro yJ0OHBIM JJI1 HE UMEIOIIHUX OIbI-
Ta JIOTUYECKOTO MPOTPaMMHUPOBAHUSI MHKEHEPOB-CXEMOTEXHHKOB, KOTOpPHIE C €ro
MTOMOILBIO MOTYT JIEFKO CO3AaTh 3JIEKTPUUECKYIO CXEMY CHUCTEMbI YIIPABICHHUS.

IMocranoBka 3agaun. B nanHoi pabore mpeacTaBieHa cucTeMa aBTOMaTH3a-
M1 KOHBEWEPHOW JIMHMHN ynakoBKH Ha ocHoBe [1JIK.

ABTOMaTHYEeCKasi CUCTEMa YIIpaBJIEHUs JaeT HECOMHEHHbIE TPEUMYIIECTBA:

- IOJJHOCTHIO aBTOHOMHAsI paboTa KOHBelepa 0€3 y4acTHs 4eJI0BEKa;

- BOBMOYKHOCTb Pa0OThI C pa3HbIMH CKOPOCTSIMH, YTO YMEHbIIIAET PUCK MOBpE-
KIECHUS YIIaKOBOK;

- IKOHOMMS 3JIEKTPOIHEPIUH - €CIIU MPOAYKIIMS HE MOCTyNaeT KOHBeWep ocTa-
HABJIMBAETCS;

- IOJICYET T'OTOBOM MPOIYKLNHU K OTIPY3KE;

- CBSI3b C JPYTMMU IIPOLIECCAMHU ITPOU3BOCTBA.

DnekTpudecKas 4acTb CUCTEMBI YIPaBIEHUS pacroyiaraercs B mkady ympas-
JICHUSI, KOTOPBIN COAEPIKUT CIAEAYIOIINE MPUOOPHI KOHTPOJISI ¥ YITPABJICHUS:

* BBIKJIIOYATENIb-pazbeauHuTens Harpy3ku TeSys VARIO Schneider Electric;

» aBroMatuyeckuid BeikatodaTeab IEK BA 47-29 C10, 10A, TpexmoatoCHBIi;

e 3 aBTOMAaTHYECKHUX OJHOIOJIOCHBIX BhIKItoUatess IEK BA 47-29 C6, 6A;

* myckarenab MarHuTHbIA 12A( katymka ynpasnenus 24B DC 1HO);

» ucrounuk nutanus 24B ABL 7RE2402;
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o ook muranusa w1 LOGO 6EP3333-6SB00-0AY0 SIEMENS;
» gorudeckuit Mmoaysnb LOGO 24CE DI 8/DO 4;
» wmoayib pacmupenns LOGO dm8 24r di4/do4;

* 3 npomexytounsix pene PK-1P/24V (1 nepexitouaromuii KOHTakT 16A,

ynpasiienue 24V);

* yacToTHbIN npeoOpazoBaTesnib ATV320U22N4B;
» BHemHUM TekcToBLIN quciuiei LOGO! TDE.

Bxonnoit undopmarmeit ans mkada yrnpaBieHUs SBISIOTCS CUTHANBI 3 1aT4H-
KOB TOJIO’KEHHS, YCTAaHOBJICHHBIX Ha KOHBelepe. BoixoaHble kiaemmbl mmikada moj-

KJIIFTOYUCHBI K ABUTATCIIIO IIPUBOJA KOHBeﬁepHOﬁ JIMHHUHW, CUTHAJIBHBIC JIAMIIBI.

CAY pabotaet cneayrommmM obpazom. CurHanasl BXogHOW mHDOpmarmei ¢ 3
JATYMKOB YCTAHOBJIEHHBIX Ha KOHBeEWepe MOCTYNarT Ha Jorndeckuii moayns (IIJIK
LOGO). IUIK mepenaeT cuUrHaja Ha 4aCTOTHBIM MpeoOpa3oBaTeih KOTOPHIN 3ajaet
CKOPOCTb pabOThl KOHBEHEPA, a TAKKe BBIBOJUT MH(OPMALIMIO HA 3KpaH JJIs orepa-
TOpa, MOJAET CUTHAJ Ha CBETOBYIO KOJIOHHY W TOAAET CUTHAN JJIS NPEAbLAYIINX

IIpOoHCCCOB.

Cxema pa3MmereHusi 000py/10BaHus MOKa3aHa Ha PUCYHKE 1, a MpUHIUTTHATb-

Has cxema Imkada yrnpapieHUs - Ha pUCYHKE 2.

Hamesobamue noucnpa | Komseombo | D0osasese H niase | pumosaue
Abmomamuseckiy 7 F7 FKEA 47
B mo4amess 29010
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AomoHHIK 7 G7 1B
AT
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N0EapaFe0aTE b
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[JO3BEAHNTIE 7
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e T 7 A 7— u
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rMadye L OG0 7 ALT
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paciperys [ 060 7 Al 2

LT T T
— 9 20

= o Eine
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| AMT @

— ]
=S

— 3
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— [ 235l 7767 —
— o —
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— = |:
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e e — Ul —
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Pucynoxk 1 — Cxema pa3memenus obopynoBanus B mkapy ACY
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Pucynok 2 — [IpuHiunuanbsHas 3JieKTpUudeckasi cxema mikada yrnpapieHUs

VYmpasnsitomas nporpamma pazpadborana B mporpamme LOGOComfort s
MporpaMMupoBaHus KOHTposuiepoB Siemens auHeikn LOGO, Ha s31ke FBD.

[Ipu pa3paboTke mporpamMmbl MCHONB30BATUCH 3 BXOAAa HA JaT4YMKHU, 1 BXOA
JUISl aBapUITHOM KHOMKH, 3 KHOMKH C JUCIUIes JJisl BBIOOpa mporpamMM U copoca cueT-
yuka. J[Ba Beixoaa [1JIK ucnonb3yrorcs juisi ynpaBieHUs] 4YaCTOTHBIM IpeoOpas3oBa-
teneM, 3 Beixoaa IIJIK ympasnsror cBeroBor kononnou, 1 Beixoxn IJIK - mns mpo-
BEPKU YACTOTHOTO MPeoOpa3oBaTeisi Ha aBapyio, U | BBIXOA MCHOIB3YETCS JUIsl 01a-
YW CUTHAJa Ha 3aloJIHEHHE KOHBeWepa.

Tpu ontuueckux nmarunka BBO-M18-76P-5111-CA crosmue Ha KOHBekepe
noxarot curaai Ha [TJIK SIEMENS LOGO 24CE DI 8/DO 4 ua BXxozas!:

- TaTYUK BXOIHOM — BXox 11,

- TaTYUK CKOPOCTH — BX01 12,

- TaTYUK BBIXOHOM — BxOJ |3.

Taxxe na Bxox 14 ITJIK mogaercst curnan aBapuiinas kuomnka. ITo cetu Ether-
net k IIJIK moaxirouen TekcToBbii quciuieii Logo TDE Module, Ha kotopom 3ampo-
rpaMMHUpOBaHbl 3 KHOMKU: F1l - KHOMKa aBTOMAaTHYeCKOro pexuma, F2 - kHomka
HaJaJ04Horo pexkuma u F3 - kHomka cOpoca cueTymka.

Beixoger Q1 u Q2 IIJIK moakmouenst k ITY  Schneider Electric
ATV320U22N4B u 3anaroT ckopocTs asuraresisa. Beixoasr Q3, Q4, Q5 moakitodeHbl
K CBETOBOMY CHUTHAITY.
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Pucynok 3 — I[Iporpamma msa IJIK

[Tpu Brmouennun [JIK nucniel cTaHOBUTCS KENTOrO I[BETa, HA KOTOPOM IIO-
SBIISICTCSI HH(POPMAIIAS O TOM, 9TO: 1 - CKOPOCTh BBIKITIOUEHA, 2 - CKOPOCThH BBIKJIIO-
YEHA, CTOIl O3HAYAET, YTO JIMHUS HE 3aMO0JIHEHA, PYYHOM U aBTOMATHUYECKUI PEKUMBI
BBIKJIFOYEHBI, KOJIMYECTBO MPOMAEHHBIX ymakoBoK paBHO 0. [laxe eciu xakoil-nmibo
JTaTYUK OyACT MEPEKPHIT KOHBEHEpHAs JTMHUS HE IOCIET.

l-cKkopocCcThb OFF
2 -CKOpoOCTE®hb OFF
CTton OFF
Py uH oW PexXxum OFF
ABTOMaAaTMUuUYEeCKUN OFF
YnakoBKkKa/wrT. 0

Pucynok 4 — [1anens oneparopa

Jlyg 3amycka aBTOMAaTHYECKOro pexuma padoThl TpeOyeTcs HaKaTh U yACPKH-
BaTh KHONKY F1 B Teuenuu 3 cexyna. Haanucs ABromarudeckuii craner ON. Kon-
Beliep BBINOJHUT OJMH MOJHBIA HUKA. s BbIKITIOUeHUs: TpedyeTcs KpaTKOBPEMEH-
Hoe Haxarue F2.
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l-ckopocCcThb OFF
2 -CKOpPOCTH®Gh OFF
CTton OFF
PyyHoW pexwum OFF
ABTOMAaAaTMHWuyUeCKWn ON
YnakoBKa/wrT. 0

Pucynok 5 — ITanens oneparopa

Kak ToybKO mepBasi ynmakoBKa NEPECEKAET BXOJHOM JTATUYHK 3aITyCKAETCS LUKII
paboTsl anmutenbHOCThIO 50 cexkyHn. Konseliep paboTaeT ¢ mepBoil ckopocThio. ['o-
PUT 3€JICHBIM CBETOBOU cUrHaji. Kak TONBKO ylmakoBKa MepecedyeT BBIXOAHOM JaT4nK
CUETUYHK yBeIUIUTHCS Ha 1. COPOCUTH CUETYMK MOKHO Ha)KaTHEM Ha KHOTIKY F3.

ll-cKopocCcThb ON
2 -CKopoCcThbh OFF
CTton OFF
PYyuyYHOoOW pexum OFF
ABTOMaTMUuuyYeCKUWN O N
YnakoekKa)/wrT. i

Pucynok 6 — [Tanens oneparopa

Ecnu oTrpy3ka He ycneBaeT NMPOUCXOIUTh, YIAKOBKU HAYMHAIOT NIEPEKPHIBATH
JAaTYUK CKOPOCTH M KOHBEWEP HAYMHAET €XaTh CO 2 CKOPOCTHIO. 3€JEHBI CBETOBOMU
CUTHAJ HAYMHAET MUTATh.

ll-cKopocCcThb OFF
2 -CKOpoCTHh ON
Cton OFF
PYyyYyHoMWM pexwunm OFF
ABTOMAaTMWUYEeCKWMN ON
YnakoBKa,/wrT. 0

Pucynoxk 7 — ITanens oneparopa
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Ecnn xoHBelep MONMHOCTBIO 3aMOJHUTCS, TO MTPOU30UIET OCTAHOBKA U BKIIIO-
gutcsa curHan CTOII (ctaner ON). DkpaH CcTaHET XKEJITHIM. 3aropuUTCsl KpacHBIM
CBETOBOM CHUTHAJ.

l-cKkKopocCcThb OFF
2 -CKopoCTH®hb OFF
CTton ON
Py uH oM pexum OFF
ABTOMaTuUuuecCcKUn ON
YnakoeBKa/wrT 1

Pucynok 8 — [Tanens oneparopa

Jlnst mepeBojia KOHBEEpa B pyYHOM pexxuM padboThl TpeOyeTCsl HaXkaTh KHOIKY
F2 u ynepxuBath B TeueHuu 3 cekyHa. Konseliep HauHeT paboTy ¢ 1 ckopocTs 6e3
OCTAHOBOK. 3arOpHTCsl KENThIA CBETOBOM CUrHai. DKpaH craer Oenoro useta. Ocra-
HOBHUTH €T0 MOKHO KPaTKOBPEMEHHBIM Ha)xaTheM KHOTKH F1.

l-ckopocCcTob ON
2 -CKOpoOCTH®b OFF
Crton OFF
Py uyH oMW pexumMm O N
ABTOoOMAaTHWYeCKWH OFF
YnakoBKa/ wT . 1

Pucynok 9 — ITanens oneparopa

BoiBoa. Ucnonw3zoBanue coBpemennsix I[LJIK (B wactHoctu SIEMENS
LOGO), mozBomnsier 3(h()EKTUBHO YyMPaBIATh TEXHOJOTHYECKUMHU MPOIIECCAMH, B
YAaCTHOCTH YIPAaBJISITh KOHBEHWEPHBIMM JIEHTaMHU. [IporpaMMHBIA  KOMILIEKC
LOGOCOMFORT 1no3BoisieT HOArOTOBUTH U OTIAAIUTh IPOTPAMMY BUPTYaJIbHO.
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bumyruna JI.M., cT. npenogasarens
AcraxoBa JI.A. 6akayaBp
®I'bOY BO bpsuckuii 'AY

NCIHHOJIB3OBAHHUE I'MC B OP'AHM3AIIUAX OCOBO
OXPAHSAEMBIX IPUPOJIHBIX TEPPUTOPUI

AHHOTanus. B 1aHHOM cTaThe pacCMOTPEHbI T€OMH(POPMALIMOHHBIE CUCTEMBI,
ucnosnb3dyembie B Poccun ayig GyHKIMOHUPOBAHUS 0COO0 OXPAHSIEMBIX MPUPOIHBIX
TEPPUTOPHI.

KitoueBble cioBa: reonH(pOpMallMOHHBIE CHCTEMBI, 3allOBEAHHUKH, 0CO00
OXpaHseMbIE IPUPOIHBIE TEPPUTOPUHU.

Bishutina L.I., Astakhova D.A.

USE OF GIS IN ORGANIZATIONS OF SPECIALLY PROTECTED
NATURAL AREAS

Abstract. This article discusses geoinformation systems used in Russia for the
functioning of specially protected natural areas.

Key words: geoinformation systems, nature reserves, specially protected natu-
ral areas.

Oco60 oxpansiembie mpupoaabie Tepputopun (OOIIT) urparot BaxkHyIO poJib B
COXpaHEHUU MPHUPOJHBIX pecypcoB. OHM 0O0ECTIEYMBAIOT 3alTUTy PEIKUX U HCUYe3a-
IOIINX BUJOB PACTEHUN M >KMBOTHBIX, & TAKXKE IMOMOTAIOT COXPAHUTh YHUKAJIbHBIC
npupoaHbie manamadTer [1].

B 6onpmmacTBe ciyuaeB OOIIT cocTouTt m3 4eThIpex OTAENIOB — OTIET OXpa-
HBI, OTJIENl YKOJOTUYECKOTO MPOCBEUIECHHUS], HAYYHBIN OTMIEN U OTAEN Typu3Ma. 3aro-
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BEJHUKU SIBJISIOTCS SIPKUMH MPEACTABUTEISIMU 0CO00 OXpaHSIEMBbIX MPUPOIAHBIX TEp-
putopuid. [l aBTOMaTH3alMU AESITEIBHOCTH 0CO00 OXpaHSEMbIX MPUPOAHBIX TEp-
putopuii Ha UT-ppiHKE NpeacTaBIeHO JOCTATOYHO OOJIBIIOE KOJUYECTBO CIEIUAIH-
3UPOBAHHBIX MPOrPaMMHBIX MPOyKTOB. ['eonnpopmanmonnsie cuctemsl (I'MC) nosz-
BOJISIFOT CO3/aTh €AMHYIO 0a3y Uisi pabOThl CIICIUATMCTOB PAa3HBIX OTIEIOB.

["eonndopmamoHHble CUCTEMBI MTPEACTABIAIOT COO0N KOMITBIOTEPHBIE CUCTE-
MBI, TO3BOJIAIONIME OCYIIECTBIATh cOOpa, XpaHEHUE, aHAIU3 U OTOOpaKeHHUE IPO-
CTPAaHCTBEHHBIX JaHHBIX.

JlaHHbIE CBS3aHHBIE C MECTOIOJIOKEHHEM OOBEKTOB B MPOCTPAHCTBE — MPO-
CTPAaHCTBEHHBIE TAHHBIE.

3amoBeHUKN HUCTHOJB3YIOT T€OMH(GOPMAIIMOHHBIE CHCTEMBI, €CIM OTBEYAIOT
Py KPUTEPHUEB:

— BO3MOKHOCTh CO3/IJaHUA TOMOTIPapUUECKUX KapT U MJIAHOB TEPPUTOPHH 3a-
noBeaHUKa. KapTel MOTYT MCIONB30BATHCS JIA IJIAHUPOBAHUS U MPOBEACHUS TPU-
POJOOXPAHHBIX MEPONPUSATHIA, a TAKXKE JJIsI HABUTALIUHM HA TEPPUTOPHUU 3aIIOBEIHUKA;

— BO3MOXKHOCTh COOpa JIaHHBIX O PacCTUTEIBHOCTH, KMBOTHOM MHUPE U JIpY-
rMX NOPUPOAHBIX OO0BEKTaxX. JlaHHBIE HCHOJB3YIOTCS JJIsi MOHUTOPUHIA COCTOSHHS
IIPUPOJIHBIX PECYPCOB, IUIAHUPOBAHUS NPUPOJAOOXPAHHBIX MEPOIIPUATHNA U ITPOBEE-
HUsI HAYYHBIX UCCIIEI0BaHUN;

— BO3MOXHOCTb MOHUTOPHHIA COCTOSIHHS MPUPOIHBIX PECYPCOB 3aII0OBEIHHU-
Ka. Hanpumep, orciie:xuBaHue paclpoCTpaHEHUs JIECHBIX [T0KapOB, U3MEHEHU B CO-
CTOSIHUM PaCTUTEIIBHOTO IIOKPOBA UJIM YHCIEHHOCTH )KUBOTHBIX [4].

Ha ceronHsAmHuil 1eHb B COCTaBE CHUCTEMBI 0CO00 OXpaHSAEMBIX MPUPOIHBIX
tepputopuii Poccun 104 rocynapcTBeHHBIM NMPUPOJHBINA 3amoBeAHUKA, 49 Hanuo-
HaJIBHBIX TTAPKOB U 68 (denepanbHbIX 3aKka3HUKOB. Kax bl 00bEKT 0000 OXpaHsie-
MOM HPUPOJHON TEPPUTOPHUH UCIIOIB3YET B pabOTE reoMH(OPMAIIMOHHBIE CUCTEMBI.
Psan opranuzanuii paspabateiBator ['MC ucCKIOUMTENHHO TOJA CBOM 3allOBEIHUK,
JpyTye UCIOJIb3YIOT OJIHY U3 pacnpocTpaHeHHbIX [ IC, oTBevaromumx He00X0IUMbIM
TpeOOBAHMSIM.

Cucremy — «NextGIS 3amoBeqHuK» MPUMEHSIOT B CBOM MpOQecCHOHATBHON
NEeSATEIbHOCTH MHOXECTBO OpraHu3aluid 0co00 OXpaHsIEMBbIX MPUPOIHBIX TEPPUTO-
puii [5]:

— TocymapcTBeHHBIN TPUPOIHBIN 3aKa3HUK « CTEITHOW»;

— T'ocynapcTBeHHBINM NPUPOIHBIN 3aMIOBEAHUK «/larecTaHCKui»;

— AcTpaxaHCKHI 3alI0BEIHUK;

— l'ocymapcTBeHHBIN 3a110BEAHUK «JlaypCcKkuiny;

— IIpuokcko-TeppacHslil TOCY1TapCTBEHHBIN 3aII0OBEIHUK;

— llenTpanbsHO-JIeCcHOM 3aMIOBEIHUK;

— T'ocynmapctBeHHbIN 3an10BeqHUK «IlomucToBCKUY;

— Okckuii rocyapCTBEHHBIN NMPUPOIHBIN OHOCchepHbI 3aI0BEAHUK.

JlaHHas mporpaMMa MOCTaBIISETCS B IBYX PEIAKIUSIX — CTaHAApTHAS U PACIIN-
pEeHHasl.

[Ipy moOKynke CTaHIAPTHOM PENAKIMU IO0Jb30BATEIb IOJYy4aeT JMLEH3UIO,
YCTaHOBKY W HAaCTpOUKy mporpammsbl cieruamctamu «NextGISy, 50 ydetHbix 3amu-
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CeH, IOCTyN KO BCEM MHCTPYMEHTaM Te000pabOTKH, JOCTYN K CHCTEME MPUOPHUTET-
HOT'O MCHPABJICHUS OTMOOK U MPSAMYIO MOAACPKKY TEXHUUECKUX CIEeUATUCTOB.

B pacmmpennoit Bepcun 100aBisieTcs MOIYIb MOJIEBOro cOopa AaHHBIX U MO-
IyJTb MOHUTOPUHTA JABMXKYIIUXCS OOBEKTOB.

[Tpu noxymnke 11000# pelakiuy MOoJIb30BaTeNb MOIYy4aeT BO3MOKHOCThH pabo-
Thl B HACTOJILHOW BEpCHUH, BeO-BEpCUH, a Tak:ke B MOOMIIbHOM Bepcuu. bonbioe ko-
JTUYECTBO PYHKIUH, yTOOHBIA HHTEpdEC, TOAIEpKKa CIEUATUCTOB 00ECIeYNBAIOT
JAHHOU CHCTEME BBICOKUW PEUTHHT.

[Iporpamma «Maplnfo Professional» yHuBepcanabHa, €€ UCIONB3YIOT pa3iidy-
HBIE TOCYJJAPCTBEHHBIC K KOMMEPUYECKUE OPTraHU3allU:

— @epnepalibHble MHUHUCTEPCTBA M BEIOMCTBA — MHUHHUCTEPCTBO BHYTPEHHUX
JIeJ1, MUHUCTEPCTBO TpaHCIOpTa, PenepanbHas ciiyx0a rocy1apcTBEHHON perucrpa-
IIUU, KajacTpa U kaprorpaduu, denepaibHas TaMOXKEHHas ciyxkoOa, «Pocatom» u
MHOJXECTBO JIpYTHX;

— PeruvonansHbie ¥ MECTHBIE OpraHbl BiacTu - 6osiee 800 ynpaBieHui, KOMHU-
TETOB M JICTIAPTAMEHTOB apXUTEKTYPhI, TPaIOCTPOUTENHCTBA, 3€MEJIbHBIX OTHOIIIE-
HUW, YNIPABJIECHUS UMYIIECTBOM, crpoutTenbeTBa, KKK u T.n. B agMuHHCTpanusax
cyOBbekToB P 1 MyHULIMIIATBHBIX 00pa30BaHUIl;

— KoMmanuu no n1o0wde U nepepadboTKe MUHEPATBLHOTO ChIphsl — «I azmpom»,
«Cyprytaedreraz», MK «Hopunbsckuii Hukenb», «Pycam», «¥Ypankammit», «EBpo-
XUM» U IPYTHE;

— DHepretuueckue komnanum — «Mocanepro», @CK «EQCy», MPCK VYpana,
«Pycl'uapo» u nmpyrue npeanpusTys moao0H0M HapaBIeHHOCTH;

— TenekommyHukanmoHuble kommnanuu — «MTCy», «Mera®on», «Pocrene-
Kom», «Motay, «Cxkait JInak», «BervmenKomy;

— ®unancosbsle opranuzauuu — LlentpansHbiii bank PO, Coepbank Poccun,
bank MockBhl,

— IIpeanpusitusa Toproeiu — «Aman», «Kacropama PYCy, «Jlenta», «9nbao-
pano», «JIukcuy, «O'Keity;

— CrpoutensctBo U aesenonmeHT — «CY-155», «['K Dranon», «Jlencnen-
CMYVY», «Hopacrap [deenonmenT», «Camoriet J[eBeTOnMeHT»;

— IlpousBoacTBeHHbIE U HayuHble peanpusatus — «llureprasy, «3apyoexreo-
norusy, «koteppar, « [ THUMUCy, «[Ipomuedrerazskonorus» [6].

VY na"HOW TpOrpamMMbl MIMPOKUI (PYHKITMOHAN BKIIFOYAIOIINI: CO3/1aHUE U pe-
JTAKTUPOBAHUE KAPT; OTOOpaKeHUE JaHHBIX: OTOOPAKEHHUE MPOCTPAHCTBEHHBIX JaH-
HBIX B Pa3JIMUHBIX pekuMax rnpocMotpa - 2D, 3D, nanopamusiid. [Tonbs3oBaTenu mMo-
I'YT HACTPOUTH OTOOpaKEHUE JAHHBIX, UCIIONB3Ys Pa3IUYHbIC TTApAMETPhI, TAKUE KaK
TUIBl CUMBOJIOB, 1IB€Ta, JUHUU U T. [I.; aHAJIU3 JaHHBIX: CTATUCTUYECKUE aHAJIU3BI,
MPOCTPAHCTBEHHBIC AHAIM3bI U aHAJW3 T€OJIaHHBIX; YIIPABIICHUE NaHHBIMU: CO3Ja-
HUE, peJaKTUpPOBaHUE, XpaHEHNE U COBMECTHOE MCIOJIb30BaHUE JaHHBIX. «Maplnfo
Professional» sBisieTcst HHCTpyMEHTOM, KOTOPBIA MOXKET KCIOJNIb30BATHCA B Pa3iny-
HBIX OoTpacisix U mnensx. K MuHycam JaHHON MporpaMMbl MOKHO OTHECTH €€ YHUBED-
CaJIBLHOCTb — 3a CUET LIUPOKO CHEKTPa BO3MOKHOCTEH, UCTIOJIb30BAHUE B Y3KOU CIie-
[MaTN3aliN, TAKOW KaK 3all0BETHUKH, MOXKET OBITH OCIIOKHEHO.
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Poccuiickuii anamor «MaplInfo» — mporpammusrii npoaykT «Akcuomay. OyHK-
[MOHAJI IPOTpaMM CX0XK Mexay coboil. Ha UT-peiHke «Akcnomay J0CTaTOYHO BOC-
TpeOOBAHHBIA MPOTPAMMHBIN MPOJIYKT, OTIMYAIOIIMICS BBICOKOW JOSJIBHOCTH K
0JIb30BATENIO:

— OecriaTHbie TocoOust st o0ydenust ctyneHToB BY30B 1 paOOTHHUKOB KOM-
MaHUH;

— COBMECTHMOCTh TPAKTHYECKH CO BCEMHU ONEPANMOHHBIMU CHCTEMaMH,
BKIIFOYAsl OTEUYCCTBEHHBIC «ANbT», «ATimant», «MOC», «PEJIl OC», «POCA»,
«AlterOSy», «Astra Linux»;

— coBMmecTuMocThb ¢ apyrumu ['MIC cuctemamu;

— BO3MOXHOCTb CO3/IaHUSI COOCTBEHHOI'O MOJYJISi MPOTPaMMBbl Ha S3BIKE MPO-
rpammupoBanust «Pyhtony ¢ pykoBomcTBoM ot paspadorunka [7].

OCHOBHBIC XapaKTEPUCTHUKNA PACCMOTPEHHBIX IPOTPAMMHBIX MPOAYKTOB MpeE-
CTaBJICHbI B Ta0.1.

Tabnuna 1
XapaKkTepUCTUKHU «NextGISy «Maplnfo» «Axcruomay
Croumocthb 250 — 500 TeIC./ 70 — 125 THIC. / TOA 75 — 160 TBIC./ TOT
rojl
Hanmnune monmyns + - -
3aIlOBETHUK
Bo3moxxHOCTh 0pabOTKH - - +
KonnyecTBo pabounx 50 1-15 1-10
MecCT
JoctynHocTh YouTube, crateu B | CaiiT npousBoautensi, | CaidT MpOU3BOIUTENS,
UH(POPMALIUH O CHCTEME CETH UHTEPHET YouTube, crateu B YouTube, cratbu B
CETH UHTEPHET CeTH UHTEPHET

Hcxons 3 MpOBEAECHHOIO aHaau3a MOXKHO CHENAaTh BBIBOJ — YHUBEPCAJIbHBIC
IIPOrpaMMbl MEHEE TOPOTHe, HO 3a4aCTyIO CIIOKHEE B UCIIOJIB30BAHUM C YYETOM CIIe-
IUPUKHA ACSITETbHOCTH Ka)XJ0ro OTIENIBbHO B3ATOTO 3aloBeJHUKA. B Toxe Bpems
nporpamma «AKCMOMay MO3BOJISIET CO3/1aHue COOCTBEHHOTO MOYJISl UCKIIOYUTEIBHO
11 pabOThI C 3aMIOBETHUKAMH.

['eonnopManmoHHbIe CUCTEMBI, TIpeCcTaBlIeHHbIE HA pblHKe M T-pbiHke, 1mo3-
BOJISIFOT aBTOMATHU3UPOBATh AECATEIBHOCTh PA3JINYHBIX CEKTOPOB HAPOIHOIO XO35i-
CTBa, BKJIIOUast 0000 OXpaHsieMble MPUPOIHBIE TEPPUTOPHUHU.
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KauecTBeHHbII1 BeO-CallT, CO3JaHHBIN C yU€TOM BCEX aKTyalbHBIX TPeOOBaHUI
Y TEHJICHIIMI B MUPE OHJIANH-TEXHOJOTHM, MOXKET CTarb MOIIHBIM WHCTPYMEHTOM
JUISl JOCTUKEHUS IMOCTABJICHHBIX LIEJIEH U 3aa4.

[Ipouiecc pa3zpaboTku caiiTa BKJIIOYAET B ceOsI MHOXKECTBO 3TaloOB, HAUUHAS C
IUTAHUPOBAHUA U MPOEKTUPOBAHUS BeO-caiiTa U 3aKaHUYMBAsl €T0 Pa3BEpPThIBAHHEM Ha
xoctuHre. Kpome Toro, BaxHO paccMOTPETh Pa3HOOOpa3HbIe TEXHOJIOTUU U UHCTPY-
MEHTBI, MPUMEHSIEMbIE B IMPOLIECCE CO3/[aHMS U YNpPaBICHUS BeO-caliToM, a Takxke
3¢ (HEKTUBHBIE METOIBI OMTHMH3AINUN JJIs YIYYIICHUS BUIUMOCTH CaiiTa B IOWCKO-
BBIX CHCTEMaX.

Pa3paboTka KauyeCTBEHHOTO caiiTa — 3TO MPOIECC, KOTOPBIM TpeOyeT ompere-
JIEHHBIX IIarOB B YETKOW MOCIIEAOBATEIbHOCTU. KaK/IbIil M3 3THX IIarOB UTPAET BaX-
HYIO pOJIb B CO3/IaHUU YCIIEITHOTO U 3()(PEKTUBHOTO BEO-TIPOCKTA.

[TocTaHOBKa 3a/1a4uu SIBJSETCS OJHUM M3 BaXKHBIX IIArOB B MPOLECCE CO3TAHMS
mo0oro npoekra. OHa ompenenseT eJid U HalpaBieHue padoThl, a TAK)Ke TOMOTaeT
chopMyIupoBaTh KOHKPETHBIE 3aJ1aud, KOTOPbIE HEOOXOMMO PEIIUTh JJIS TOCTUKE-
HUSI LEJIEN.

Pa3zpabotka caiita TpeOyeT Hanuuus Opuda u TexHuyeckoro 3ananus. bes nau-
HBIX JTOKyMEHTOB, Pa3pa0OTUUKy CJIOXKHO TOHSTh, YTO KOHKPETHO 3aKa3uHhK XOUeT
BUJICTh B CBOEH pa3paboTKe U KaKHe 1N U 3a]laud CTOSIT Mepe]] HUM.

Bbpug — 310 10KyMEHT, KOTOPBIH COAEPKUT UHPOPMALIUIO O MPOEKTE, LEIIX U
3a/1a4yax, a TaKxke O LeJeBoi aynuropun. B Hem conepxkurtcs 6azoBas HHpopMaLus o
OpeHJie, BBOIHBIX MPOEKTA, €ro UENSIX U 0)KUJAEMBIX PE3yIbTaTax.

TexHuueckoe 3aJlanre — 3TO MepeUeHb KOHKPETHBIX TPEOOBAaHUN K OymynieMy
pecypcey. OT TOro HaCKOJIBKO MOAPOOHO U TIOCTYIHO COCTABIIEH 3TOT IOKYMEHT, 3aBH-
CUT KOHEUYHBIN pe3yapTar pa3padoTKu. TeXHUUECKOoe 3a/JaHe TOMOXET pa3padOTUnKy
MOHSATh, YTO 3aKa3YMK OXKHUAACT YBUAETh B UTOTOBOM BHJIE M CO3JaTh €r0 MPOEKT CO-
IJIaCHO MPEAbSIBISIEMBIM TPEOOBAHUSIM.

Crnenyromum 11arom, mocye COCTaBlIEHUsI JOKYMEHTOB pa3paboTUMKy HEO0O0XO-
JTUMO TIPOBECTH aHAJIM3 IIEJIEBOM ayauTopuu Oymyiiero caiita. HempaBuibHOE TOHU-
MaHUe MOTPEOHOCTEN U XapaKTEPUCTHK IMOJIb30BaTENIEH MOXKET MPUBECTH K TOMY, YTO
CO3/IaHHBIA CaWT HE OyJIET COOTBETCTBOBATh OXKUJAHWSAM W HE MPHUBJICUET IIEJICBYIO
ayaUTOPUIO. AyTUTOpPHUS — ITO KIIFOUEBOM AJIEMEHT Jtoboro caifra. OT Toro, Kak Xo-
POIIIO CHEIUATNCTHl TOHUMAIOT CBOMX MOJIb30BaTeseH, 3aBUCUT A((HEKTUBHOCTD JH-
3aifHa, KOHTEeHTa U (yHKIHMOHaNA caita. CrneruanucraM HEoOXOAMMO CO37aTh KOH-
TEHT, pa3paboTaTh (PYHKIIMHU U BO3MOKHOCTH, KOTOpbIe OyAyT peliaTh peajbHble 3a-
JlayM MOJIb30BaTEJICH.

Co3nanue CTpyKTypbl 1 MakeTa caiiTa - Ha JaHHOM JTarle Onpeiensercs, Kak Oy-
YT OpraHU30BaHbl CTPAHMIIbI, KaK MOJB30BaTENIM OyIyT MEepeMEeIaTbes M0 CauTy U Kak
OyleT BBIISACTh 00U qu3aiiH. MakeT cailta — 3TO BU3yaJbHOE IMPEICTaBICHUE JIU-
3aifHa CTPaHUI] caiiTa, OOBIMHO B (hOpMe CTATUYHBIX M300paKeHHd. MakeThl ITOMOTat0T
OTIPENICIUTh I[BETOBYIO MAJUTPY, MPUGDTHI, KOMIIO3UIIAIO DJIEMEHTOB U OOIIUA CTUIIh
caiita. OHU TaK¥Ke UCTONb3YIOTCS JIsl TECTUPOBAHUSI U YTBEPKIACHHUS C 3aKa3UUKOM.

[Iporotunbl MOTyT OBITH OyMa)KHBIMH HJIM CO3/IaHHBIMH C HCIOJb30BaHHEM
CIEUHAIBHBIX MPOTrPAMMHBIX UHCTPYMEHTOB, OHM IO3BOJISIOT 3aKa34MKy U CIElHa-
JUCTaM JIydllle TOHSTh, Kak OyfaeT padoTarh callT B peanbHBIX ycioBusx. [IporoTu-
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MUPOBAHUE YNPOLIAET MPOIECC BHECEHUS] U3MEHEHUM U KOPPEKTUPOBOK /10 TOTO, KaK
CalT mepeiieT B aKTUBHYIO CTaANI0 pa3pabOTKU, YTO SKOHOMUT BPEMS U PECYPCHI.

Jv3aiiH npuagaeT NpoeKTy BU3YalbHYIO M 3CTETUYECKYIO0 MICHTHUYHOCTh. Tak-
e CIIOCOOCTBYET CO3JAHHMIO YHHUKAJIHHOTO MOJIb30BATEIBLCKOTO OMbITAa U YCHJIMBACT
Bocrpusitue Openna. Web-nu3zaiiH UrpaeT BaKHYIO pPOJib B CO3JIaHHMM IEPBOTO BIIE-
YaTJICHUS ¥ IPUBJICUCHUY BHUMAHUS MTOJIb30BATENEH.

Bepcrtka u nporpamMmmupoBaHue SBISIOTCS (pyHAaAMEHTAIbHBIMH dTarlaMu, Tak
KaK UMEHHO 37IECh CO3MAIOTCS TEXHUYCCKHE OCHOBBI IS (DYHKIIMOHUPOBAHUS W BU-
3yaJIbHOTO MPENCTaBICHU caiiTa. BepcTka u mporpaMMHpOBaHUE OTBEYAET 3a Iepe-
BOJI IM3aifHa W (YHKIMOHAIBHBIX TPEOOBaHMUI B KOJ, KOTOPBI Opay3epbl MOTYT MH-
TEepPIPETUPOBATH U OTOOPAKATH.

Bepcrtka mo3BosieT 100aBUTh HHTEPAKTUBHBIC DJIEMEHTHI, aHUMAIIHIO U (DyHK-
HMOHANBHOCTh. [aHHBIN 3Tan noapa3yMeBaeT HAJIMYUE aIallTUBHOCTH MPOEKTA. ITO
03HAYaET, YTO CalT OyleT KOPPEKTHO OTOOpaXKaThCsl Ha Pa3HBIX YCTPOMCTBAX, TAKUX
KaK KOMITBIOTEPHI, IJIAHIIETHl U CMapT(OHBI.

3anoiaHeHue caiiTa KOHTEHTOM SIBIISIETCS CIEAYIOIIUM ATaroM B pa3pabotke. K
KOHTEHTY OTHOCHUTCSI TEKCT, U300paXeHUs, BUICO U JIPYTHE MYJIbTUMEIUNHBIC dJie-
MEHTBI, KOTOPbIE€ CO3JAl0T IIEHHOCTh ISl IOCETUTENEN cailTa. 3aroJIHEHUE KOHTEH-
TOM HE MEHEE BaXKHO, YEM CO3/IaHHE AU3aliHA U POrPAMMHUPOBAHUE, TAK KAK KOHTEHT
— 3TO TO, YTO MOJIb30BATEIMN UIIYT, KOIJA MOCEIIAIOT CTPAHUILY.

K caliTy HE0OXOAMMO MOJKIIOUUTHh BUKEThl U CHEIUAbHBIE CEPBUCHL. ITO
MO3BOJIAET PACHIUPUTH (HYHKIIMOHAIBHOCTh CaiiTa W MPEJOCTaBUTh IMOJIb30BATEISM
pa3zHooOpa3Hbie BO3MOXKHOCTU. HTETpuUpYIOTCSl BHELITHUE CEPBUCHI, CTOPOHHHE TIPU-
JIO)KEHUSI U CHIEIUAIM3UPOBAHHBIE AJIEMEHTHI, KOTOPhIE 000TaTsIT MOJIH30BATEILCKUI
OTBIT U T00ABAT MOJe3HbIe PYHKIMU. BUIKeThl 10OABISAIOT Ha CTPAHUILY JOTOJIHHU-
TeIbHbIN (yHKIIMOHAI. MOXKHO YCTaHOBUTH BHUJIPKET BCIUIBIBAIOIIEH MKOHKU C 4aTOM
WM 4aT-00TOM, YTOOBI KJIMEHT CMOT MPU HEOOXOTUMOCTH Cpa3y CBSA3AThCS C KOMIIa-
Hueu. M3 crienmann3upoBaHHbIX CEPBUCOB MOXKHO OTMETUTh AHIEKC METPUKY, KOTO-
past IO3BOJIIET COOMPATh CTATUCTUKY C caiiTa M OTCJICKUBATH JCHCTBUS TOJIB30BaTe-
JIeW Ha caWTe.

TecTupoBaHue W OTIIAJKa MTOMOTAIOT OOHAPYXUTh M HCHPABUTH OIIMOKH, Tra-
paHTUPYS HAJAECKHOCTh, O€30MaCHOCTh M BBICOKOE KauyecTBO mpoekTta. [IpousBoautcs
IIPOBEpPKA BCEX aCMEKTOB caiiTa, BKIIIOYasi €ro (yHKIIMOHAIHHOCTh, COBMECTUMOCTb C
pasHeIMU Opay3epaMu U YCTpOMCTBaMH, pabOTOCIOCOOHOCTh CEPBUCOB, CUHXPOHU-
3a1us ¢ 0a30M JaHHBIX, a TAK)KE 0€30MMaCHOCTb.

CailT HeoOXOIMMO ONTHUMHU3UPOBATH IOJ IOUCKOBBIC CHUCTEMbI, YTOOBI €r0
MOXKHO OBLJIO HAMTH 4Yepe3 MOMCKOBBIE 3ampochl. JJaHHBIN Ipolecc BKIIOYAET psijl
MEpONPUATUIN, HANPABJICHHBIX Ha YAY4YIICHUE BUAUMOCTU BeO-caiiTa B pe3ysbTarax
MOMCKA, YTO BaXXHO IS IPUBJICUEHUSI OpraHUYECKOro Tpaduka U JOCTHXKEHUS Ooiee
BBICOKHMX MO3UIINI B TOUCKOBBIX CUCTEMaXx, Takux kKak Google u Auaexc.

[Tocne 3aBepreHust pazpabOTKU U ONTUMHUBAIMH CalTa JJIsi MOMCKOBBIX CUCTEM
MIPOEKT BHENIPSETCS, 00eCIeunBaeTCs ero (PyHKIITMOHUPOBaHUE. Takue MPOEKThl HYX-
JIAIOTCS B PETYASIPHOM TOJIepIKKe, YTOOBI 0OecIieunBaTh X HaIexkHyI0 padory. [Toa-
JIEp>KKa BKITIOYAET B ceOst OOHOBIIEHWE KOHTEHTA, UCTIPABIIEHUE OMUOO0K, MOHUTOPUHT
0€30M1acHOCTH U MHOTO€ JPYTOE€.
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CaliThl TOMHKHBI Pa3BUBATHCSI BMECTE C OM3HECOM. DTO MOXKET BKJIIOYATh B Ce0s
noOaByieHue HOBBIX (DYHKIUH, paCIIMPEHHE aCCOPTUMEHTA MPOIYKTOB WM YCIYT, a
TaK)Ke aJanTaIuIo M0l U3MEHSIOIIUECs MOTPEOHOCTH MOJIb30BaTeNeH.

[TocTosiHHOE pa3BUTHE U YAy4YLIEHUE CalTa MOMOTYT YIAEP>KUBATh BHHUMAaHHE
ayIUTOPUHU, OCTABATHCA B COOTBETCTBUU C COBPEMEHHBIMU TEXHOJIOTHYECKUMHU TPE-
OOBAHMSIMU U OKUJIAHUSIMU TOJIH30BATENCH.
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AHHOTamus. B cratbe pacckas3biBaeTCsi O HEKOTOPBIX AaCIEKTaX HEUYETKOIro
MojenupoBaHus. Paccka3biBaeTcss 00 OCHOBHBIX TOHSTHSX HEUYETKHUX CHCTEM, HX
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Bychkova T.V.
ABOUT FUZZY MODELING

Annotation. The article describes some aspects of fuzzy modeling. It describes
the basic concepts of fuzzy systems, their features and fields of application.

Keywords: fuzzy logic, membership function, fuzzy modeling, solving optimiza-
tion problems.

MoienupoBaHue CI0XKHBIX CHCTEM HAYaJIOCh C PA3BUTHS TEOPUU HEYETKUX MHO-
’KECTB, OCHOBOMOJIOXKHUK KoTopol JI. 3aae 3amerui, uyTo HeopMaTn30BaHHbIE 00BEK-
ThI TIOJUIAFOTCS OITMCAHMIO C IIOMOIIBI0 HEUETKUX NMOHATHI. Hampumep, BbIpakeHHe «B
MOMELIECHUH JKapKO» SIBJISIETCS HEYETKHUM, 3aBHUCUT HE TOJBKO OT KOHKPETHOW TeMIepa-
TYpbl, HO TaKXe U OT TOro, KTO €€ omnpeneisier. YenoBek ar000e CBOE pelleHre AeacT
Ha OCHOBE HETOJIHBIX JAHHBIX, JTIOAW ONEPUPYIOT HEYETKUMHU OHATUSIMHU.

HeueTtkast noruka OCHOBaHa Ha PAcCMOTPEHUM (YHKUHUHU MPUHAMJIEKHOCTH,
KOTOpasi I HEUEeTKOTo MOAMHOXKECTBA A MHOXecTBa X KakKIOMy JJIEMEHTY H3 X
CTABHUTCA B COOTBETCTBHUE CTENEHb €TI0 MPUHAUIEKHOCTH MHOXKECTBY A:

ux:X - [0; 1], (2)

[To ananoruu ¢ 4eTKOW TEOPHEH MHOXKECTB JIF0O0E HEUETKOE MHOXKECTBO MOXK-
HO 337aTh B BUJIEC:

A = {uz/x}, (2)

riae pz- GyHKIUS IPUHAUICKHOCTH dJIeMEHTa X€X K MHOXKECTBY A.

OOGBIYHO CTENeHb MPUHAJIC)KHOCTH HEYETKOTO MHOYKECTBA TOJIy4arOT MOCPE/I-
CTBOM (hopmanu3aivu CyObeKTUBHOTO MHEHHS dKcHepTa (0JHOr0 MM HECKOJIBKHUX)
00 2JIEeMEHTE HEYETKOTO MHOXKECTBA. DKCIEPTaM CJIOKHO OLEHUBATH BEPOSITHOCTS-
MU, TTOATOMY MPUHAJJICKHOCTh MHOKECTBY OIICHUBAIOT YHCJIOM, HHTEPBAJIOM, ypaB-
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HeHueM, Tabnuued win rpapukoM. B Hactosimiee Bpems pa3paboTaHbl pa3ivyHBIC
METO/Ibl TOCTPOECHUS (PYHKLNN IPUHAJIEKHOCTH.

B maTemaTH4ecKoi JIOTMKE pacCMaTpUBAETCs MHOXKECTBO, COCTOSAIEE HYJIEH U
CIIUHUI], B HCUCTKOH JIOTWKe — JNCUCTBUTEbHBIC unciia u3 uaTepsaia [0; 1], kpome
3TOr0, HEYETKas JIOTUKA pabOoTaeT ¢ HEUETKUMHU — JIMHIBUCTUYECKUMHU MEPEMEHHBI-
MH, KOTOPBIE 3aJJal0TCS Ha HEKOTOPOM KOJMYECTBEHHOM IIKAJIE, CBA3BIBAsI IIPU dTOM
3HA4YEHUS B BUJE CJIOB U CIIOBOCOYETAHUM €CTECTBEHHOTO SA3bIKA C KOJINYECTBEHHBIMU
3HauYeHUAMH. Hanpumep, TMHrBUCTHYECKAsI IEPEMEHHAS BO3PACT MOXKET MPUHUMATH
OJIHO U3 3HAYEHUU - TEPM: IOHBIN, MOJIOIOW, CPEHNMN, cTapblid. KaxXaplii TEpM MOXKET
OBITh MPEICTABICH HEUETKUM HEHOPMHPOBAHHBIM MHOXKECTBOM, HAIIPUMEP, HIEMEHT
M3 TepMa «MOJIOIOM» MpUHaUIeKaT uHTepBany [15; 25].

OnHO U3 IIaBHBIX NIPUMEHEHUN HEUYETKOM JIOTMKM B HACTOSIIEE BPEMS - ITO
MPUHATUE PEUICHUI B YCIOBUAX OIPAHMYEHHOM, HemonHOoW uHpopmauuu. ITpouecc
HEYETKOT'O YIPABJIEHHSI COCTOMT M3 TPEX OCHOBHBIX HacTell: ¢az3zupuxanus, HEUeT-
KUI JIorTH4eckuil BoIBOJ U jAedasz3udukanus. Ha nmepBoM 3Tane BXOJHbIC 3HAUYCHUS
npeoOpa3yloTcsa B CTENEHH NPUHAMIEKHOCTH. BTopol mar 3akmtoyaercs B (Gopmu-
pPOBaHUM MEXaHW3Ma JIOTUYECKOTO BhIBOJIA M 0a3bl mpaBuil. Jtan Aedas3uduranuu
BBIBOAUT YETKOE 3HAYEHUE, KOTOPOE MOXHO HCIIOIb30BAThH ISl IPUHATUS PEIICHHUS.
Taxum obpazom, nepBblil 3Tan (as33zupukanuy 3akiaodaercs B GOopMyIMpOBaHUH O-
CTaBJICHHOW 3a/Jlaud B TEPMHUHAX HEYETKOW JIOTUKHA — ONPENEISIOTCS JIMHIBUCTUYE-
CKHE MEpEMEHHbIE, YCTAaHABIMBACTCA KOJIMYECTBO TEPMOB, 3a/1a€TCsl (PYHKLMS IPU-
HaJUIe)KHOCTH. Ha naHHOM »Tamne y4uTBIBAKOTCS 3KCIIEPTHBIE 3HAHHS W IPEIIIOYTE-
HUS. DKCIIEPTHBIE 3HAHUS MOTYT OBbITh MPEACTABICHbl KaK HEUETKHE YUCIA UM He-
YETKHE MHOXKECTBA, KOTOPBIE 334a0T YCIOBHS U ITpaBUia JUIsl OLICHKU KadyecTBa. JTO
MO3BOJISIET ClIeTIaTh OLEHKY OoJiee CyOBEKTUBHOM M YYUTHIBAIOIIEH pa3iIHyYHbIe (ak-
TOPBI, KOTOPBIE CI0KHO (POPMATU3YIOTCS KJIACCUYECKUMU METOAAMH.

[Iporiecc HEYETKOTO MOJETUPOBAHMS B 00IIEM BUJIE GOPMYIHPYETCS CIIETy-
IOIUM 00pa3oM. 3alaHbl HEYETKHE MHOKECTBA:

C, = {xeX: us(x) = A} — HeyeTKoe MHOKECTBO JONMYCTUMBIX ALTEPHATHUB,

NQ) = {xeX: p(x) = sup,/c¢ l(p(x')} — MHOXECTBO TOYEK MaKCHMyMa KpH-
Tepus 3QPEKTUBHOCTU HA HEYETKOM MHOXKECTBE JOIYCTUMBIX aJIbTEPHATHUB.

PemenreM ONTUMH3AIMOHHON 3a/jaull ABISETCS HedeTKoe MHOKecTBo D C X
C byHKIIMEH TPUHAIIICKHOCTH

up(x) = Supl:xeN(A)A- 3)

Heuerkoe monenupoBaHue SIBISETCS 3aqadedl MakCUMM3alUM (QYHKIHH d-
(dexkTUBHOCTH (NMIPUHAAJICKHOCTH) MPU HEUYETKOM CHCTEME OrpaHWYEHU, MPU ITOM
cama (hyHKIIHS PUHAIJIC)KHOCTH TAK)KE MOXKET SIBIISITHCSI HEYETKOM.

OnauM U3 HanboJIee U3BECTHBIX CIIOCOOOB PEIICHMS MOCTABICHHOMN 3a/1auu, B
ee mpocTeieM ciaydae, siBiisieTcs MeTo benmmana — 3ane, koraa GyHKIUS 1eTTH SB-
JISIETCS HEUETKOM, T.€. TpeOyeTcs MaKCUMHU3UPOBaTh (YHKIIMIO TETH, 3aJaHHYyI0 He-
YETKUM TOIMHOXKECTBOM G € Y, IPH 3TOM HY)KHO BBITIONHHUTH OTPAHUYCHUSA, 3a]1a-
BaeMble HeUeTKUM moamuoxectBoM C € X, rae MHOXkecTBa X, Y MOAMHOMXKECTBA O/
HOTO IIPOCTPAaHCTBA. MHOXeECTBO D - B KOTOPOM JOCTUTAIOTCA L€ IPH TIOCTaBIICH-
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HBIX OI'PaHHUYCHUAX PABHO IICPCCCUCHUIO HEYETKUX MOJAMHOKECTB LIEIN U AOITyCTH-
MELIX aJIbTCPHATHUB PaBHO

~

D=GnC, (4)
rae QyHKIUS TPUHAJICKHOCTH:

pp(x) = min{ug (x); pe(x)}. (5)

[TosryueHHOE HEUETKOE MHOYKECTBO Oy/A€T, KOHEUHO XK€, COAEPKATh HECKOJIBKO
3HAYEHHUH, KOTOPBIE YK€ B JAIBHEUIIEM MOXKHO ONITUMHU3UPOBATH C 3aBUCUMOCTH OT
IIOCTaBJICHHOU 3aJa4H.

[IponemoncTpupyem meton bennmana — 3aje Ha clieIyronieM IpuMepe.

CTyaeHT X04eT c1aTh 3K3aMEH M0 HEKOTOPOMY MPEAMETY XOPOILIO, T.€. €ro He
YCTpaWBaET OLEHKA 2, OLEHKa 3 - yCTpauBaeT YaCTUYHO, a 4 win 5 emy 0e3 Oe3pas-
JUYHO, MPU 3TOM, OH XOYET MPUJIOKHUTh K MPOLECCY NOATOTOBKM MUHUMYM YCHIIHM.
CocTaBUM MaTeMaTHYECKYI0 MOJIENb 3a1a4H:

I{eneBoe HEUETKOE MHOKECTBO D- CIaTh 2K3aMEH XOPOLIO.

MmuoxecTtBo anbTepHatuB X = {1, 2, 3,4} - ypOBHH IOATOTOBKH K 9K3aMEHY.

MuoxectBo neneii Y = {2, 3,4, 5} — ouenku Ha 5K3aMeHe.

Torna 1esb CTy/IeHTa MOKHO OMUCATh HEYETKUM MHOKecTBOM G C Y ¢ dyHK-
[Uel TPUHAIIICKHOCTH Ug (x):

00511
~Alx)=4- — — —1L.
He (x) {1’ 2’3’4
OrpaHudeHus, 3aJ1aBaeMblc HEYETKHUM MOAMHOKEeCTBOM C € X uUMEIOT (PyHK-
MO MPUHAICIKHOCTH g (X):

3nadenust PyHKIUU npuHAISKHOCTH oT 0 10 1 HaMHM paccTaBiIEHBI UHTYH-
TUBHO MCXOJS W3 YCIIOBHUS 33Ja4¥ U HAIMX UHTYUTHBHBIX MpEACTaBIeHUN. [[0BOIb-
HO 4YacTO MPH HEUETKOM MOJICIMPOBAHUM (PYHKIIMS MPUHAIJIEHKHOCTU COCTABIISETCS
AKCIIEPTAMHU, T.€. UCXOMS U3 UX JUYHOTO U MPO(PECCUOHAIBHOIO ONBITA, YTO MOAUEP-
KHBAET TOT (DaKT, YTO HEUETKAs JIOTHKA OTMIEPUPYET HEUSTKUMH MTOHSTUSMH.

Jlyis mocTaBiIeHHON 3a/1auydl MOXKHO C(HOpMyIHpOBaTh, YTO CYIIECTBYET OTOO-
pakeHue, KOTOPOE CBSI3bIBAET YPOBEHb MOATOTOBKHM C MOJYYEHHOM OIEHKOW Ha JK-
3aMeHe. YPOBEHb MOAIOTOBKM Ha | COOTBETCTBYET OLIEHKE 2, YPOBEHb NOATOTOBKH 2
— OIIEHKE 3 U T.1.

Torna cormacHo Gopmyre (4) HaXOaUM:

us(x) ={0,0.5,0.6,0.3}.

PemenneM nocraBlieHHOMU 3ada4du ABJIACTCA BBIBOJ O TOM, YTO OIITUMAJIBHBIM
BAapHUAHTOM SBJIACTCSA TpeTI/If/'I YPOBCHL NIOATOTOBKH C ICJIBIO ITOJTYYCHUSA OLICHKHU 4, HO

135



3TOT BapUAHT UMEET HEOOJIBIIOE MPEINOUYTEHHE MEPE] BTOPHIM YPOBHEM MOATOTOBKU
Ha OLICHKY 3, MOCKOJIbKY JaHHBIE MO3MLIHMHM UMEKT HAauOOJbIINE 3HAYEHUS B IMOJTY-
4YeHHOM ()YHKIUU IPUHAUIEKHOCTU. Pelienne sBiseTcs 04eBUIHBIM, YTO JIMIIb MO~
TBEPIKIAaeT BO3MOKHOCTh IIPUMEHEHUS METOJOB HEUETKOM JIOTUKH IIPU PELICHUH 3a-
1@y ONTUMU3ALUU.

[TpuMeHeHrne HEYEeTKOro MOJEIUPOBAHUS SIBISETCS HAJEKHBIM U dPPEKTUB-
HbIM METOJIOM aHajau3a Ui NPUHATHA PELICHMs, KOTOPBIM II03BOJISET Y4YECTh He-
OTIpECNIEHHOCTh U HEUETKOCTh B JaHHBIX. HeueTkas monenb mpeacTaBisieT coOoi
MAaTeMaTUYECKYI0 MOJIENIb, OCHOBAHHYIO Ha TEOPUH HEUYETKUX MHOKECTB M IPABUI
JOTUKA HEYETKOTO BBIBOAA. Pa3BUTHE TEOpHHM HEYETKHMX MHOXKECTB IOCIYKHIIO
TOJTYKOM B Pa3BUTHM MJEH UCKYCCTBEHHOI'O MHTEIUIEKTA, ITOCKOJBKY YEJIOBEYECKOE
MBIIUIEHUE TAK)KE OCHOBAHO HA HEUETKUX NMOHATHUSAX.
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ABTOMATHYECKOE YIHHPABJIEHUE TEXHOJIOI'MYECKUMHA
MNPOLECCAMMU B CEJIbCKOXO3AMCTBEHHON TEXHUKE

AnHoTanusi. J[aHHas cTaThsd WUCCICAyeT TPUMEHECHHE aBTOMATHYCCKOTO
VOPABJICHUS TEXHOJOTHYCCKUMH IPOIECCAMU B CEIBCKOXO3IMCTBEHHOW TEXHHUKE C
IIETBI0 ONITUMM3AITUN TTPOU3BOCTBEHHBIX MPOIECCOB, YIIYUIICHHs KaueCTBa MPOIYK-
M ¥ CHUKEHUS 3aTpat. PaccMaTpuBaroTCs KOHKPETHBIE TPUMEPHI aBTOMATHIECKUX
CUCTEM YIpAaBIICHUS, TAKMX KAaK aBTOMATHYECKHUW KOHTPOJb TIIYOMHBI OOpabOTKH
MOYBBI, aBTOMATUYECKash HABUTAIlMA W YMNPABJICHHUE TPAKTOPAMH, aBTOMATHUYECKOE
yIpPaBJICHUE CHUCTEMaMH OPOIICHHUS M YpOXXKaWHBIMU MallMHaMmHu. B craTtbe Takxke
aHAIM3UPYIOTCSl TIPEMMYIIIECTBA U BBI30BbI, CBSI3aHHBIC C BHEAPEHUEM aBTOMAaTHYe-
CKHUX CHUCTEM B CEJIHCKOE XO3SIHCTBO.

KiroueBblie ci10Ba: aBTOMaTHYECKOE YIPaBIEHUE, TEXHOJOTUYECKHUE TPOoIec-
Chl, CEIIbCKOXO3SMCTBCHHAS TEXHHMKA, ONTHMH3AIHsS, aBTOMATHUYECKHE CHCTEMBI,
HABUTAITUs, OPOIICHHE, YPOKAHHBIC MAIIIUHEI.

Vaskin A.N., Rakutko E.N., Novikov D.I.

AUTOMATIC CONTROL OF TECHNOLOGICAL PROCESSES
IN AGRICULTURAL EQUIPMENT

Annotation. This article explores the use of automatic process control in agri-
cultural machinery to optimize production processes, improve product quality and
reduce costs. Specific examples of automatic control systems are considered, such as
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automatic control of tillage depth, automatic navigation and control of tractors, au-
tomatic control of irrigation systems and harvesting machines. The article also ana-
lyzes the benefits and challenges associated with the introduction of automatic sys-
tems in agriculture.

Key words: automatic control, technological processes, agricultural machin-
ery, optimization, automatic systems, navigation, irrigation, harvesting machines.

BBenenne. O BaXHOCTH aBTOMATHU3AllMM TMPEANPUATHI arpapHoil cdepsl u
CEJICKOTO XO3SIMCTBA JIy4Ille BCETO TOBOPAT IUMPHI cTaTUCTUKH. JlOKa3aHO, 4TO Op-
TaHU3alUA C BBICOKUM M JaXKE CPECIHUM OOBEMOM MEXaHU3AIMH HECYT 3HAYUTEIh-
HbIE€ TTIOTEPU: MOJIOYHOE CKOTOBOJICTBO - YPOBEHBb MOTEPh A0 53%; 3epHOBOE MPOMU3-
BOJICTBO - Ha CTaauu MOTpeOsieHus u 3tame obpadotku mo 25 u g0 10% coorBet-
CTBEHHO. [Ipy HEMOCPEACTBEHHOM MPOU3BOJCTBE MOTEPU COCTABIISIIOT 110 48%; mpo-
M3BOJICTBO KOPHEKIIYOHEBOW U IJIOAOOBOIIHOM MPOAYKIUHU - 10 75% u 10 57%. [3]
Bce 310 roBopUT 00 aKTyalbHOCTH UCCIIEIOBAHUS.

Heab. NccnenoBaTe MPUMEHEHUE aBTOMATHUECKOIO YIIPABJICHUSI TEXHOJIOTHYE-
CKHMH IPOLIECCAMHU B CEIbCKOXO3MCTBEHHON TEXHUKE C LENbI0 ONTHUMH3AIUN [POU3-
BOJICTBEHHBIX ITPOLIECCOB, YIIYUILIEHUSI KAYECTBA MPOIYKIIMU U CHUYKEHUS 3aTpar.

Marepuajbl 1 MeTOAUKA HCCJAeI0BaAHMs. PaccMaTpuBarOTCsi KOHKPETHBIE
IpPUMEPHl ABTOMATUYECKUX CHUCTEM YIPABJICHHS, TAaKUX KaK aBTOMATHYECKUN KOH-
TPOJIb TJIyOUHBI 00paOOTKH MOYBHI, ABTOMATUYECKAsI HABUTAIUS U YIIPaBJICHUE TPaK-
TOpamMH, aBTOMAaTHYECKOE YIPABJICHHE CHUCTEMaMHU OPOIICHUS U YpPOKaWHBIMU Ma-
muHaMu. B cTatbe Takke aHaTM3UPYIOTCS MPEUMYIIECTBA U BBI3OBBI, CBSI3aHHBIC C
BHEJIPEHHEM aBTOMATUUYECKUX CUCTEM B CEJIbCKOE XO3SUCTRO.

Pe3ysabTaThl HCCIe10BAHMS.

ABTOMATHUYECKOE YIPABJIICHUE TEXHOJIOTMYECKUMH MPOIIECCAMU B CEILCKOM
XO03STUCTBE TMPEACTABISIET COOOM MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHH U CHCTEM
yIpaBJIEHUs JJIS ONTUMU3AIMU U aBTOMATU3allM1 Pa3IMYHbIX 33/1a4 B CEIbCKOXO035H-
CTBEHHOM AesATEIBLHOCTH. [1] DTO MOXKET BKIIFOYATh B CEOS1 TaKHe aCTEKTHI, KaK aBTO-
MaTHU3al¥sl YIPABJICHUS CEIbCKOXO3SMCTBEHHBIMU MalllMHAMU U 000pY/IOBaHUEM,
KOHTPOJIb TPOU3BOJICTBEHHBIX MPOLIECCOB, MOHUTOPUHT YCIIOBHI MTOYBbI U PACTCHHI,
ABTOMATUYECKUN KOHTPOJIb OPOIICHUS U YI0OpEHUS U T. 1.

ABTOMAaTHYECKOE YNPABJICHUE TEXHOJOTMYECKUMH MPOLECCAMHU B CEIbCKOXO-
3sIUCTBEHHOM TEXHUKE MO3BOJISIET MOBLICUTH 3 (PEKTUBHOCTD, ONEPATUBHOCTh U TOY-
HOCTbH BBITIOJIHEHUSI PA3IMYHBIX 3a/a4 B CEIbCKOM Xo03siiicTBe. OHO Takke CIocoo-
CTBYET COKPAILICHUIO TPY103aTPaT U MOBBIIICHUIO Ka4eCTBA IMTPOU3BO/ICTBRA.

OmHuM U3 KIIOYEBBIX HAIPaBJICHUM aBTOMAaTH3allMM B CEJIbCKOM XO3SIMCTBE
SIBJISIETCS UCTIOJIb30BAHUE aBTOHOMHBIX WJIM MOJIYyaBTOHOMHBIX CEJIIhCKOXO3SICTBEH-
HBIX MAIIIMH, TaKUX KaK aBTOHOMHBIE TPaKTOPbl, KOMOAWHBI, TPOHBI U POOOTHI JJIS
cOopa ypoxkasi ¥ APYyTrux 3a7ad. ITO TMO3BOJISIET MOBLICUTH 3(D(PEKTUBHOCTH pabOTHI U
CHU3UTH 3aTPAThl HA pabOUyIO CHITY.

ABTOMAaTH3aIMU B CEJILCKOM XO3SIICTBE BKIIIOUAET pa3HbIE aCMEeKThl. B nmepByto
odepellb, 3TO MEXaHU3AIUsl TEXHOJOTUUECKUX MPOIECCOB. MHOXKECTBO ONepanui u
TEXHOJIOTUYECKUX TPOILIECCOB B CEIILCKOM XO3SIICTBE YK€ MEXAHU3HPOBAHO U BHI-
MOJHSIETCS TPU MOMOIIU CEJIbCKOXO3SMCTBEHHBIX MAIllMH U KOMIUIEKCOB. MHOXe-
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CTBO >KMBOTHOBOJYECKHX KOMILJIEKCOB CErOJIHS OCHAIIAOTCS MOTOKOBBIMU aBTOMa-
TU3UPOBAHHBIMU JIMHUSIMHU JIOEHUS KOPOB M TMEPBUYHOM 00pabOTKEe MOJOKA, TAKXKe
HEPEJIKO 3aKyMaroTCs CUCTEMBI IPUTOTOBJICHHUS, a TAKXKE JIMHUU pa3faud KopMa >KH-
BOTHBIM. B momeneHusix, rjae pa3MemniaroTcsi sKUBOTHbIEC, aBTOMAaTHUKa KOHTPOJIUPYET
KJIMMAT, CUCTEMBI OTOTJICHUS U BOJJOCHA0KEHUSI TIOMEIEHUH.

Hcnonb3oBaHne aBTOMATU3UPOBAHHBIX CHUCTEM U YCTPOMCTB, KOTOpBIE 4Ya-
CTUYHO WJIM TIOJIHOCTHIO OCBOOOXKJIAIOT MEPCOHANl OT pEUIECHUsl TPYAOBBIX 3a/lay IO
KOHTPOJIIO W YIPABICHUIO PA3IUYHBIMUA TPOIECTypaMHA TPOU3BOACTBA MPOTYKIIHH.
Taxk, yoopka ypoxas MOKET ObITh aBTOMATH3UPOBAaHA C MCIIOJIb30BAHUEM JTATYNKOB U
CUCTEMBI KOMITBIOTEPHOTO yTpaBiieHus. Hanmpumep, komOaitH MOKET OBITh HACTPOCH
TaK, YTOOBI ABTOMATHYECKH PETyJIUPOBATh BBHICOTY YOOPOYHOTO WHCTPYMEHTA B 3a-
BHCHMOCTH OT BBICOTHI PACTCHHIA. ITO TO3BOJISIET coOMpaTh ypoxkait 6oiee s dek-
TUBHO W TIPEIOTBPAIATH ITOTEPIO TIPOYKITUH.

DHepreTuka U aBTOMaTH3aIMsI B3aUMOCBS3aHbI U B3aMMO3aBUCUMBI, TaK KaK pac-
YeT SHEProoOecreyeHrs: KPYMHbIX aBTOMATHU3UPOBAHHBIX CHCTEM, UCHOIb3yEeMbIX JIS
OpOIILIEHHS Ha TIOJISIX U B TEIUTUIIAX, TpeOyeT ydeTa UCIOJIb3YeMbIX MTPOU3BOICTBEHHBIX
MOIITHOCTEH 1 HelleJIecO00Pa3HOCTH MTPUMEHEHHS MOPTATUBHBIX T€HEPATOPOB.

CoBpeMEeHHbIE CHCTEMbI OPOIICHUSI MOTYT ObITh aBTOMATHU3UPOBAHBI ISl OII-
TUMAJILHOTO HMCIOJIb30BaHUSI BOJHBIX PECYPCOB U JOCTHIKEHHUS MAaKCUMAaIbHOU 3(-
(EeKTUBHOCTH TMOJHBA. JIaTYMKU BIAYKHOCTH MOYBBI MOTYT U3MEPSITh YPOBEHb BIAXK-
HOCTH U TiepefaBaTh HHPOPMAIMIO CHCTEMe yIpaBieHus. Ha oCHOBe 3THX JTaHHBIX
CHUCTEeMa ONpEACNSIET HEOOXOIUMOCTh U MPOJOJKUTEIBHOCTh MOJUBA, YTOOBI 00ec-
[EYUTh ONTUMAJIbHBIC YCIOBHS ISl PACTCHUM. [ 5]

B mocnenHee BpeMs B CETBCKOM XO3SHCTBE MPOWCXOAUT pacHIMpeHHre 00Jia-
CTeH MpUMEHECHHUS aBTOMAaTHKW. Hampumep, cpeacTBa aBTOMAaTHKHA B PACTEHUEBOJ-
CTBE HaXOAT BCE OOJIbIIIee MPUMEHEHHE OJIaroaaps MOSIBJICHUIO HOBBIX CPEACTB Me-
XaHM3alud ¥ TexHouoruv. CucTeMpl aBTOMAaTUYSCKON HaBUranuu, tTakue kak GPS,
UCIIOJIB3YIOTCS Il aBTOMATUYECKOTO YIIpaBJEHUsl Tpakropamu B mosie. depmepsl
MOTYT MPEIBAPUTEIHHO 3aIUTAHUPOBATh MApIIPYT TPAKTOPA, U 3aTEM CHUCTEMa aBTO-
MATHUYECKU YIIPABISET JBIKEHUEM TPAKTOPa, YTOOBI OH JBUTAJICS TIO ONPEIACICHHON
TPACKTOPUU. DTO TO3BOJIIET COKPATUTH MEPEKPHITHE MPOE3/]a, YMEHBIIUTh BPEMEH-
HBIE 3aTPaThl U ONTUMU3UPOBATH UCIIOIb30BAHUE TOTUIUBA. [4]

PydHoe yripaBieHue TEXHUKONW M TEXHOJOTUYECKUMH MIPOIIECCAMH B CEILCKOM
X035UCTBE MOXET OBITh HEIOCTATOYHO 3(P(HEKTHUBHBIM. ABTOMATH3AIUS TO3BOJISICT
YIPOCTUTh W TOBBICUTh 3((PEKTUBHOCTH HCIIOJIL30BAHHS CEIIBCKOXO3SIMCTBEHHOM
TEXHUKH.

MHoTHe COBpEeMEHHBIE TPAKTOPHI M CEIIbCKOXO3SIMCTBEHHBIC MAITMHBI OCHAIIE-
HBI CUCTEMaMHU aBTOMAaTHYECKOTO YIIPaBJICHUS TIIyOMHOW 00pabOTKH TOYBBI. DTH CH-
CTEMBbI HCITONB3YIOT JATYHUKH, YTOOBI ONPENCTUTh TIyOWHY MaxOThl WM KYJIbTHBA-
1MW, ¥ KOPPEKTUPYIOT pabOTy CENbCKOXO3MCTBEHHOW TEXHUKU B PEaTbHOM BpEMe-
Hu. Hampumep, eciau TpakTop ABMKETCS IO HEPOBHOM MOBEPXHOCTH, CUCTEMA aBTO-
MaTHYECKOIr0 YIPaBIEHUS MOJACTPOUT IIyOHHY 00paOOTKH, 4TOObI 00ECIIeUnTh paB-
HOMEPHYIO 00pabOTKy TouBHI. [IpakTuka MOKa3bIBaE€T, YTO MPU MOYBOOOPAOOTKE U
MOCEBE TOJBKO 3a CUET KOHTPOJS M PETYIUPOBAHUS TIIYOMHBI TAXOThI U 3aJIEIKU Ce-
MSIH MO>KHO YBEJIMYUTh YPOKAIHOCTh CEIbCKOXO3SIMCTBEHHBIX KYIbTYP 10 15%. [2]
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Pa3paboTka v mpuMEHEHUE CUCTEM YIIPABJICHUS TEXHOJOTUYECKUMU TIPOLIECCaMU
B CEIBCKOXO3IMCTBEHHOM TEXHUKE SIBJIICTCS BaXKHBIM aCIIEKTOM aBTOMATH3aIIHH.

TexHoJIOrHYecKHe pelIeHus] B CEJILCKOM XO3SUCTBE B OyaylieM OyayT BKIIIO-
4YaTh WJIW MPOJO0JDKATH PA3BUBATH CUCTEMbl MOHUTOPUHTA U YIPABJICHUA. JTO CUCTE-
MBI, KOTOPBIE UCIOJB3YIOT JaTYUKU, NHTEpHET BEIel U UCKYCCTBEHHbBI MHTEIUICKT
U1 cOopa U aHaju3a JaHHBIX O MMOYBE, KIIMMATHYECKUX YCIOBUSX, PACTCHUSAX U KU-
BOTHBIX. B CBOIO ouepe/ib TaKOW MOAXO]l MO3BOJUT CEIbCKUM XO3MCTBEHHBIM IPO-
M3BOJUTEIISIM TMPUHUMATH 0o0Jiee MH(POPMUPOBAHHBIC PEIICHUS I ONTHMHU3AIUN
YpOXaWHOCTH U pecypcodddekTuBHOCTH. [IpuMeHeHne aBTOMaTHYeCKOTro yIrpasJie-
HUSI B CEJIHCKOM XO3MCTBE MMEET MOTEHIMAT B OyIylIEM CHU3HUTH SKOJIOTMYECKUE
HArpy3Kd U yBEIWYUTH MPOU3BOJIUTEIIBHOCTD, YTO BAaXXHO B YCJIIOBUSAX YBEIUYUBAIO-
HIErOC MUPOBOIO HACEJICHHS U U3MEHEHUS KIIMMaTa.

BbiBoA. ABTOMATHYECKOE YNPABICHUE TEXHOJOTMYECKMMH IPOLIECCAMHU B
CEJILCKOXO3SIMCTBEHHOM TEXHHUKE SBIIACTCS BaXKHOW 00JACThIO COBPEMEHHBIX TEXHO-
Joruii B arpokoMiuiekce. OHO MO3BOJISIET ONTUMU3UPOBATh MTPOU3BOACTBEHHBIE TTPO-
LIECCHI, YIYUYIIUTh KA4ECTBO MPOAYKIIUU, CHU3UTh 3aTPAThl HA TOIUIMBO, YMEHBIIUTh
BO3JICHCTBHE HA OKPYKAIOIIYIO CPEAY M MOBBICUTH 001IYI0 3 (PEKTUBHOCTD CEIIBCKO-
XO35IMICTBEHHOM JICATEIILHOCTH.
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HHPOBJIEMbBI U PEHIEHUSA NCITOJIB3OBAHUA POBOTOTEXHUKH
B CAJAX U BUHOTI'PAJTHUKAX

AnHoramusi: B cratbe nana oG3opHas mHbOpMAIHS MO PA3BUTUIO MHPOBOM
poOOTOTEXHUKHN B OOCTY>KMBaHWHU CaJl0B U BUHOTPaTHUKOB. [IpencraBiens! dakro-
pHI, caepkuBatoiue Bueapenne podotusamnuu B AIIK Poccun.

KiroueBbie cioBa: poOOT, camoBas WHIYyCTPUS, KOMIAHUS, UCKYCCTBEHHBIN
WHTEJUIEKT.
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Gaponova A.A., Lysenkova S.N.

PROBLEMS AND SOLUTIONS OF THE USE OF ROBOTICS
IN GARDENS AND VINEYARDS

Abstract: The article provides an overview of the development of global robot-
ics in the maintenance of orchards and vineyards. The factors constraining the intro-
duction of robotization in the agroindustrial complex of Russia are presented.

Keywords: robot, garden industry, company, artificial intelligence.

CenbCKOX034MCTBEHHBI POOOT — 3TO aBTOMATHUYECKOE YCTPOMCTBO, MpEIHA-
3HAYEHHOE I CaMOCTOSITEIbHOIO OCYLIECTBJIEHHUS IPOU3BOJICTBEHHBIX M JPYIUX
omnepanuii B CEIbCKOM XO034KMCTBE, KOTOPOE ACUCTBYET MO 3apaHEe 3AI0KECHHOMN MPO-
rpaMMe, GOpMUPYET U UCHOJIB3YET UH(POPMAILIMIO O IPOU3BOACTBEHHOM IPOILECCE U
BHEIIHEW cpesie OT CUCTEMBl JaT4UKOB. [Ipu 3TOM poOOT MOXKET Kak UMETh CBS3b C
oreparopoM (MoJydaTb OT HETO KOMaH/Ibl), TaK U ACHCTBOBAaTH aBTOHOMHO [1].

CoBpeMEHHOE CENIbCKOXO03MCTBEHHOE NPOU3BOJCTBO B IOCTOSSHHOM IIOMCKE
aJIbTEPHATUBHBIX IMYTE€W CHUKEHHS TPYIOBBIX 3aTpaT U YBEJIMYECHUS MPOU3BOAUTENb-
HOCTH TPYJla C COXpPAaHEHUEM KadyecTBa MPOJAYKIIUH.

B BeK BBICOKHX TEXHOJIOTUH HA CMEHY PYYHOMY TPYAY MOBCEMECTHO MPUXOIST
poOOTHI, NEHCTBUSI KOTOPBIX MOJHOCTBIO aBTOMATH3MpPOBaHbl. Ha KpymHBIX Mpowus-
BOJICTBaX OOJILIIMHCTBO LIUKIJIOB BBIMOJHSIOT YMHbBIE MAIIMHBI. XOTS B CEIBCKOM XO-
3SIICTBE MOKa MHOTHE PadOThI 10 CUX MOP JEJAl0T BPYUHYIO, OJHAKO MPOTPECC JIBU-
raeTcsi «CEMUMUJIBHBIMU IIaraMu» U 37eCh [2].

PoGoroTexHuka sBIsSE€TCS OJHOM W3 Haubosiee AMHAMUYHO PAa3BUBAIOLIUXCS
oTpacieil 5koHOMHKU. OHa OXBaThIBAET pa3iMyYHbIe cepbl MPOU3BOACTBA, BKIIOUYAs
cenbckoe xo3saicTBo. [lo nanubim Market Research Engine 00b€M pbIHKa CebCKOXO-
3sTICTBEHHBIX po00TOB B 2020 roay cocrasmser $16,8 mupa., a k 2025 nocturner $75
MJIpJ., 4TO B HaTypallbHOM ucuucieHnu coctaBut 600 teic. mT. JInaepamu B npous-
BoACTBE poOoTOB siBisrOTCS Anonus, CIIA u Kuraii (Carbonero, 2020). Poccus He
nonajia Jaxe B MEPBYIO JBAJLATKY CTPaH-NPOU3BOAUTENEH. PacTéT HEe TONbKO KOIU-
YECTBO «YMHBIX MAlIWH», HO M MOCTOSIHHO PACIIMPSIETCS KPYT PEIIaeMbIX MMM ar-
papHbIX 3a1a4 [3].

YpoBeHb poOOTHU3AIMM WHOTJA paccMaTpUBAIOT, KaK IOKa3aTellb CpeaHeu
IUIOTHOCTH POOOTU3ALUU MPOMBIIIJIEHHOCTH (TO €CTh, CKOJIBKO MPUXOAUTCS POOOTOB
Ha 10 ThIC. HaceneHus ) (pUCyHoK 1.)
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KOJ/IMYECTBO POBOTOB HA 10 TbIC PABOYUNX

Pucynox 1 — KonuuectBo po6oToB (1T.) Ha 10 ThIC. HaceneHus

CanoBast MHIYCTPUS U TIPOU3BOJICTBO BUHOTPAJIA SIBJISIOTCS OJAronoilydHbIMU
oTpacisiMu amepukaHckoro AIIK, rae 3aHATO MHOTO MOJIOJICKH, U TTPOU3BOAUTEIN
JEHCTBUTEILHO OPUEHTHUPOBAHBI Ha MHHOBAIMU. OHU XOPOIIIO OPTaHW30BaHbI B aK-
THUBHBIE ACCOIMAIINH W COTPYIHUYAIOT C TPEICTABUTEIIIMA HAYKH U TEXHUKH.

OcHoBHasi nipobJiemMa JJisi CaJOBOJOB - 0OINasi pacTyias CTOMMOCTh padoueit
CWJIBI, @ TAK)KE COKPAIICHHE JKEIAIONUX padoTaTh pyKaMH, YTO MPOBOIMPYET HMHTE-
pec K 3aMEeHe JItoJIe MamrHamu [4].

CenbCKOX03UCTBEHHBI POOOT-CaIOBO JOJIKEH MPEJICTABISATh aBTOHOMHYIO
MaIlIuHy, CIIOCOOHYIO peliaTh HECKOJBKO 3a/iay, ONMPBICKUBATh, COOMPATh YPOKaid,
BBITIOJIHATh OOPE3KY, OIEHUBATH 370POBHE JIEPEBHEB M PACCUUTHIBATH BBHITOAy. To
€CTh, UMETh HECKOJIBKO BO3MOKHOCTEH, BCTPOCHHBIX B OJIHY CUCTEMY.

Ha coBpeMeHHOM pBIHKE CYIIECTBYET HECKOJIBKO MHTEPECHBIX PEIICHUN s
CaJI0BOJICTBA:

—IIaTTJI — yHUBEpCaJIbHas poOOTH3MpOBaHHAs aTdhopma i OpraHUu3aIiu
BHYTPHCAIOBOH JIOTUCTUKH WHBEHTAPS, arPOXUMHH, TTPOTYKIIMHA U OTXOIOB;

— poOOT-cOOPIIUK ypoxkas sl YOOPKU TOBAPHOTO sI0JI0KA;

— po0OT-00pe3UNK — YHUBEPCAIBHBINA POOOT 17151 GOPMHUPOBOUYHON OOPE3KHU;

— poOOT-AKCIIETUTOP — YHUBEPCATBHBIM POOOT ISl OpraHU3AHMK MTOTPY304-
HO-Pa3rPy304YHBIX paboOT;

— poOOT-ONPBICKUBATENb HEOOXOIUM IS 3aIUTHl Cajia ONMPBICKHBAHUEM OT
OOJIe3HEeH U BpeIuTENeH;

— poboT-pa3dpackiBaTeNh MPUMEHSIETCS JUIsl BHECEHHS OCHOBHBIX KOPHEBBIX
yI0OpEHUI WK OTPaBBI IPOTUB TPHI3YHOB;

— poboTt-depturarop — mist nudepeHIPOBAaHHOTO MOIUBA U BHECEHUS Y100-
peHus;

—  pOOOT-KOCHUJIBIITUK, POOOT-MYJIBYEpP, POOOT-MPOMOIBITUK U  POOOT-
(OpPMOBIIIUK.
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HoBosenanackas arporexnosnoruueckass kommnanusi Robotics Plus 3amycrtumna
CBOI0O AaBTOHOMHYIO MHOTOIIENIEBYI0O MOJYJIbHYIO TPAaHCHOPTHYIO IUIaTdopMmy uis
CeNIbCKOT0 X03sicTBa. OHa MpeaHa3HaueHa JJIsl BBIMOJIHEHUS PAa3IMYHbIX 3a/1a4 B ca-
nax ¥ BUHOrpaaHukax (Pucynox 2).

Pucynoxk 2 - ABTOHOMHas MOAyJIbHAs MIaThopma
s canoB 1 BuHorpaaHukoB (UGV)

MHororneneBbIM OECIMIOTHBIM Ha3eMHBIM TpaHCHOpTHBIM cpeactBoM (UGV)
MOXET YNPaBIIATh OJUH YeJIOBEK-onepaTop. B MammHe ucnonb3yeTcss KoOMOUHALIMS
CUCTEM TEXHUYECKOIO 3PEHHUS U JIPYTUX TEXHOJIOTHM JUIsl BOCIIPUATHS OKPY KaOIIEH
cpenbl, YTOObl ONTUMU3ZHPOBATH 337a4l U 00ECIICYUTh MHTEJUIEKTYalbHOE U 1IeJIeHa-
MpaBJIECHHOE MPUMEHEHNE BXOIHBIX IaHHBIX.

[IepBoe mpUMEHEHHE STOM TEXHOJOTHM — HHTEIUIEKTYAJIIbHOE PAaCIbUICHUE.
Cucrema MHTEIUIEKTyaJIbHO U3MEHSIET CKOPOCTh MOTOKA, YTOOBI o0ecneunTs 3P dek-
TUBHOCTb PACTBUICHUS ITPU OJAHOBPEMEHHOM CHM>KEHHMH 3aTpaT. CKOPOCTh ONMPBICKU-
BAaHMSI PETYJIMPYETCS IO 30HAM U PEarupyeT Ha JIBH)KEHHE ONPBICKUBATEINS BAOJb Psi-
JIOB CaJia WY BUHOTPAJHUKA.

BricokomaneBpennas UGV uMeeT HEOOJNBIIYIO IUIONIA[b OCHOBAaHUS M YHU-
KaJIbHYI0 KOH(DUTypaluio pyJeBoro yrnpapieHHs], BKIIIOUAIOILIYIO 3JIEKTPUUECKOE Py-
JIEBOE YIPABJICHUE U HE3aBHCHMBIE JIBUTATEIM, YTO MOBBIILIAET MPOU3BOIUTEIBLHOCTD
Y T03BOJIIET 00padaThIBaTh 3HAUUTEIHLHO 00JbIIYI0 TIomans. UGV MOXKHO MCIONb-
30BaTh IS PA3IMYHBIX PA0OT C Pa3IUYHBIMU TUNAMU KYJIbTYP C MHUHUMAJIbHBIM
MexaypsabeM 1,8 M [5].

Bunorpanapckas mpOMBIIIUIEHHOCTh MOKa HE OY€Hb aKTHMBHO HCIOJIb3YET pO-
OOTOTEXHHUKY M UCKYCCTBEHHBII MHTEIJIEKT, OJHAKO YXKE MOSBIISIOTCS HOBBIE TEXHO-
soruu u poOoTsl. 1o cnoBam Kpuctoda I"aBunso (Christophe Gaviglio), mpodeccopa
WNucturyTa BuHOTpagapcera v BuHoaenust @panuuu (Institute Francais de la Vigne et
du Vin), ocHOBHasi Macca HOBBIX POOOTOB JJIsI BUHOTPAJapCTBa MpeaHaA3HAUCHA « IS
MEXaHUYECKOM MPOTOJKH, a TAKKE MAJICHBKUN poOOT - KoCWIbIUK». Ha pucynke 3
IpescTaBiIeH poOOT sl KOHTPOJISI TeMIepaTyphl U APYTUX MOKazarTesei npu padore
B BUHOTPa/IHHKE.
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Pucynok 3 - Po6ot VineScout

PobGot dpaniy3ckoro nmkerepa Kpucrtopa Mumio «Wall-Ye» camocrostens-
HO YXa)KHBAeT 3a BUHOTPAIHUKAMH: ONIPEIEISICT COACPKAHUE IMUTATEIBHBIX BEIICCTB
B MMOYBAaX, MOAPE3aET J03bI U MPOBEPSIET CHEIOCTh IMJI0/I0B. (PUCYHOK 4).

Pucynok 4 - Po6or «Wall-Ye»

Bomnmu paboTaeT mo TpeKMHT-TEXHOJOTHH, 00J1aaeT UCKYCCTBEHHBIM HHTEJI-
JIEKTOM M TIEPEABUTAETCS COTJIACHO 3aIaHHOM KapTe, OH MOXET ONpeneNsiTh 0COOEeH-
HOCTH Ka)KJIOTO PacTeHUs, COOMPATh U 3aMHUChIBATH TAHHbBIC, 3aTIOMHUTH KAXKIYIO JIO-
3y. OcHaleHHbIN 1MeCcThi0 BeO-kamepamu, Mmoayiem GPS, xumMuueckumu aHaan3aro-
pamu 1 poOopykoii, o obpabatsiBaeT 10 600 KycTOB B JieHb [6].

Po6oT ocHaleH mpoTUBOYrOHHOM CHCTEMOM, KOTOpasi yHUUYTOXKaeT uH(opma-
M0 Ha JKECTKOM JMCKE, €CIIM KTO-TO TMONBITAeTCS MOJHATH poOOTa, U cooOuIaeT
BJIQ/IENbILy HH(OPMALIHIO O MOJOKEHUH YCTPOHCTBA.

WuBectuimu B pazpaboTKy poOOTOB JUIsl cenbCckoro xo3sicTBa Anonuu B 2016
roxy cocrapmwin $36 mutH, a B 2020 roxa - nopsiaka $7 mup.

Komnanusa Toshiba pa3pabateiBaeT poboTa-cagoBHuka. Pob6oT crocobeH ca-
aTh JE€PEBbs, MOAPE3aTh BETKU U BHIMOJIHATH JAPYTYI0 MOJ00HYI0 padoTy. B cenb-

145



CKOXO3SIICTBEHHOM OTpaciu JNOHUU HUCHOJIB3YETCSI HE TOJIBKO OT€UYECTBEHHAsA, HO U
3apyOerkHass TEXHHMKa, Harpumep, poOoT mis cOopku ¢GppykToB u oBomieit Helper
Robotech mpoussoacrea FOxnoit Kopen.

Wmxenepuass ¢upma — Energid Technologies, npemocrasmisiorias mpo-
rpaMMHOe obOecriedeHne sl pOOOTOTEXHHUKH, MAITUHHOTO 3PCHHS U TUCTAaHITHOHHO-
rO YIpaBJICHUS ¢ OCHOBHBIM TpoaykToM ACtin (pucyHok 5). DTa mporpamma Haxo-
TUTCSI B BEpCUU 5.5 1 oOecreunBaeT yrnpapieHUE U MTOCTAHOBKY 3a/1a4 JJIsI CIIOJKHBIX
CUCTEM C HECKOJIbKUMHU poboTtamu. Energid mpumeHmia cBoe mporpaMmHoe obecte-
YeHHUE I YIpaBJICHHUS poOOTaMu MpHU pa3Belike HEPTH HA MOPCKOM JIHE, TIPH TMPO-

BepKe SJIEPHBIX PEaKTOPOB M cOOpe yposkas LUTPYCOBbIX [7].

Pucynok 5 - PoboTu3upoBanHas cricrema coOopa muTpycoBbix Actin

Energid pa3pabotana poOOTU3UPOBAHHYIO CHUCTEMY COOpa LUTPYCOBBIX C 3a-
TpaTamu, COMOCTAaBUMBIMHU C 3aTpaTaMH YelIOBEYECKOTro Tpynaa. s AOCTHKEHHS
ATOM 1IeJIM OH UCHOJIb3yEeT HECKOJIbKO HEAOPOTMX MEXaHHU3MOB cOOpa, OpraHU30BaH-
HBIX B ceTKy. CeTdarble MeXaHU3Mbl cOOpa MPOCTHI, UMEIOT JIBE CTEIEHU CBOOOBI
IUI HaBEACHUS U OJIHY CTENEHb CBOOOBI /1JIsl BBIABWKEHUS. BBIABI)KHbBIE YacTH Me-
XaHU3MOB MOJI00pa HE MMEIOT NPUBOJOB M JATUYMUKOB, UYTO AENAET UX HAJACKHBIMHU,
IPOCTHIMU B U3TOTOBJIEHHUHU U JIETKO 3aMeHsAeMbIMU. OO0beIMHEHE MEXaHU3MOB cOO-
pa B CETKY IO3BOJIIET OPraHU30BaTh KaMEphl, UCIIOJIb3yeMbIe JJIsl ONpECIICHUs Me-
CTOIOJIOKEHUS (PYKTOB JUJIsl cOOpa, B MHTEIPUPOBAHHYIO CETKY, YKECTKO MPHUKPETI-
JICHHYIO K HECYIel KOHCTPYKIUHU. JIByXMeXaHU3MHas CUCTEMa C MIECThI0 KaMepaMu
B 1abopaTtopuu Energid nokazana Huxe (pUCyHOK 6).

Pucynox 6 - /[Byxmexanu3MHas cucTeMa ¢ IMIeCThbI0 KaMepaMu
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Opnnako, pa3BuTHE poOOTH3AINH B CEKTOPE ATPOMPOMBIIIICHHOTO KOMITJIEKCA
CIEPKUBAIOT HECKOJILKO (PaKTOPOB:

1. OtcytcTBue 11eneBoro (MHAHCUPOBAHUS MPOMBIIIUICHHON M CEPBUCHOM PoO-
OOTOTEXHUKH, COMYTCTBYIOITUX TEXHOJIOTHH.

2. HexBaTka BBICOKOKBaJIU(UIIMPOBAHHBIX COTPYJHHKOB, B MEPBYIO OYEPEb
I T-cienuanucToB ¥ HHXKEHEPOB.

3. OTCyTCTBYET siBJieHHE UGPOBOTO JBOMHMKA CaIa.

4. Het 6a3 1aHHBIX 110 BPEIUTEISIM U OOJIC3HSIM ISl pacIIO3HABAHUS WX UCKYC-
CTBCHHBIM MHTEJIJICKTOM.

5. OTcyTCcTBHE HOPM, CTAaHIAPTOB M SKCIEPTHU3bI POOOTEXHHUUECKOTO MPOCKTH-
pOBaHUS.

fABynenne 1MudPOBOTO cajila MOCTEIIEHHO HAYHMHAaeT NMPHUKUBaTbcsa B Poccum.
VYike cymiecTByoIHuid cerogHs antponomopdubiii pobor KBHI[ PAH moxker wmc-
I10JIb30BaTh JIMHUIO COPTUPOBKH, ITA0EIEBIMKOB U YKJIAJUMKOB IPOAYKIIUM. [8].

HelicTBytomas B Poccun cucreMa s yIIpaBjIeHUs CaJlOBOUECKIMU KOMIIA-
Huamu — Garden-IoT. Ato cucrema, KoTopas moJiydaetr HHGOPMAIIHIO U3 OOJIBIIOTO
KOJIMYECTBA MCTOYHUKOB, aHAJIU3UPYET €€, NAET OTBET 3aMHTEPECOBAHHOMY JIHILY
00 orepaTUBHOU 0OCTAaHOBKE B CaJlaX — C Ca’KeHIIaMH, TEXHUKOM, paboTOMH.
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Cue:xkoB A.C., OakanaBap
®I'bOY BO bpsiackuit 'AY

UHTEPHET - OCHOBHOM MHCTPYMEHT IIPH
PACITPOCTPAHEHUU MUPOBBIX UH®OPMAIINOHHBIX PECYPCOB

AHHOTANUsI: B CTaTbe paccMaTpuBacTcs MIHTEpHET Kak CPeJCTBO TIIOOATBHOMN
KOMMYHUKAIMK. PacCMOTpeH cocTaB MHPOBBIX HH(POPMAIIMOHHBIX PECYpCOB C TIPHU-
Mepamu. [IpeacTaBieHsl MOCIeAHUE JaHHBIC 110 PA3BUTHIO WHTEPHET-TEXHOJOTUN B
mupe u 1o PO.

KioueBble cji0Ba: UHTEPHET, MUPOBBIE HHPOPMAITMOHHBIE PECYPCHI, COCTAB
MWUP, uatepueT-TpadukK.
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Milutina E.M., Snezhkov A.S.

THE INTERNET IS THE MAIN TOOL FOR DISSEMINATION
OF WORLD INFORMATION RESOURCES

Abstract: the article considers the Internet as a means of global communica-
tion. The composition of world information resources with examples is considered.
The latest data on the development of Internet technologies in the world and in the
Russian Federation are presented.

Keywords: internet, world information resources, composition WIR, internet traffic.

HHTEpHET HA CErOOHAIIHMM JEHb CTajl CPEACTBOM HE TOJIBKO MACCOBOM, HO
rJ100aNbHOM KOMMYHUKAIIMH, KOTOpas yXe Nepeliarnyiia 4yepe3 HalOHalbHbIE Irpa-
HUILIBI U 00BEIMHUIIA MUPOBBIE HH(OPMAIIMOHHBIE PECYPCHI B €IMHYIO cucTemy. [o-
CTYNHOCTh MHTEPHET-TEXHOJOTUN CIIOCOOCTBYET MOSBICHUIO HOBBIX BO3MOXXHOCTEU
U CII0COOOB KOMMYHHKAIUH, (POpMUPYET HOBYIO chepy UHPOPMAIIMIOHHOTO B3aUMO-
JIENUCTBUSA, MPUBOJUT K BOSHUKHOBEHHIO HOBBIX BHJIOB OOIIECTBEHHBIX OTHOIICHHIA.
B npouecce pazButus aTepHeTa GopMUPYIOTCS HEKOTOPbIE HOPMBI, IPEAIUCAHUS U
TpeOOBaHMs, KOTOPbIE CBSI3aHbI C ONPEACICHHOW OpPraHM3allMOHHON U COLMATIBLHOU
CTPYKTYPOM MHTEPHET-IIPOCTPAHCTBA, YE€pPE3 KOTOPOE KOHTPOJIUPYETCA U PETYIINpPY-
eTCsl 1eATeNbHOCTD JIIoJIeH B mpouecce obduienus. Cneundurka MHTepHeTa 3akimtoya-
€TCSl B MPEJOCTABICHUH OTPOMHOI0 KOJMYECTBA HHPOPMALIMH, YEPE3 CPEACTBA KOM-
myHukanui. [locpenctsom MHTEpHETA IpenocTaBiseTcsa OOCTYN K TaKOMY MHOTO-
YUCJIEHHOMY 00beMy MH(OpPMAIIMU, KOTOPasi XPAHUTCS B PA3IMUHBIX YroJIKax Halllen
maaHeTsl. Bech 00beM Takoil mH(OpMAaIuy Ha3bIBACTCS MUPOBBIMU MH(POPMAIIUOH-
HBIMHU pECypCamu.

MupoBbie HHPOPMAIMOHHBIE PECYPCHI TPEACTABISAIOT CO00I pa3HOOOpa3HbIe
MCTOYHUKHM MH(OpMalmM, JOCTYNHbIE B MacmTabax Bcero Mupa. PaccMoTpum oc-
HOBHBIE KOMIIOHEHTBI, BXOJISIINE B COCTAaB MUPOBBIX HH(POPMAITUOHHBIX PECYPCOB.

1. dnexkmponnaa nouma.

— Jluunasa (0ObluHBIE OecIIaTHBIE CEpBUCHI B HMHTepHeTe). Hampumep, oT
«Sunekcayn, Mail.ru, Google (Gmail), Microsoft (Outlook.com).

— Kopnopamuenas — B aipece TaKoW MOYTHI YKa3bIBAETCS JOMEH KOHKPETHOM
KOMIIAaHHMH, a HE BCEM M3BECTHBIN OecriaTHbIM cepBuc. KopropaTuBHbIE MOYTHI CO-
31ar0TCs pa3HbIMU crioco0amu. OIMH U3 HUX Npeasaraet « IHaexcey.

2. HUnghopmayuonno-nouckoswvie cucmemvl, Kamaiozu, MemanoucKosvie
cucmemul.

3. Beb-caiimol, nopmanst u 6102u — pa3IndHbIe BEO-peCcypchl U OJIOTH, KOTO-
phie MyOJUKYIOT CTaThU, 0030pbl U MHEHHS HA PA3IUYHBIC TEMBI.

4. Dnexmponuvie OudIUOMEKU: PECYPCHI, TPEAOCTABISIIONINE JIOCTYI K
AIIEKTPOHHBIM KHHUTaM, CTaThsIM, JOKYMEHTaM U IPyTroi WHPpOpMaIIIH.

5. Ilnamegopmel u cepsucvl OUCMAHUUOHHOZ20 00YUeHUA:

1) conmanpubie cetn U MecceHkepbl («BKonTakre», « WhatsApp», «Vibery);

2) maaThopMbl IS MPOBEJACHUS HMHTEPAKTHBHBIX JIGKIIMH W CEMHHAPOB
(«Zoomy, «MS Teamsy», « Webinary);
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3) cepBHCHl IS OHJAWH-TIpOBEpKH 3HaHUH CcTyneHToB («OnlineTestPady,
Googledhopmsl, «Mactep TecT»);

4) KOMIUIEKCHBIC 00pa30BaTeNIbHbIC TUIAT(HOPMBI IS CO3/IaHUIN U MPOBEICHUS
MOJIHOLIEHHOTO yueOHoro kypca («Moodley, «kEdmodo», «MoodleCloud»);

5)maccoBble  OTKpBIThIE  OHJIAHH-Kypchl  («GreekBrains», — «Skillbox»,
«Courseray).

6. Coyuanvuvie cemu, popymot, meccenosrncepvt — nnaTHOPMBbI, TI€ MOJIb30-
BaTeIu MOTYT OOMEHUBAThCs MHpopManuel, MHeHuaMH 1 HoBocTsiMu (WhatsApp,
Viber, Facebook, Messenger, Telegram, Discord, WeChat, Snapchat, BkonTaxre,
OHOKJIACCHUKMN).

7. Ilopmansl nogocmeil u unghopmauuonnsle caiimol — BeO-IaTHOPMEI, 00B-
EMUHSIONTNE NHHOPMAITUIO PA3TMYHBIX HCTOYHUKOB IS IITMPOKOTO OXBaTa COOBITHH.

8. Hayunwvle 31ekmpoHHble pecypchbl — CUCIUATN3UPOBAHHBIC W3JAaHUS, TJIC
nyOJIMKYIOTCS HAYYHBIE UCCIIE0OBAHUS U CTAThH MO PA3JIMYHBIM 00JIaCTSIM 3HAHUIA.

K HUM MOKHO OTHECTH:

1) mopTaibl ¥ 6a3bl JaHHBIX C BO3MOYKHOCTBIO HAYKOMETPUUECKOI'0 aHAIH3a

e «benpll cnMCOK» — COMCOK HayyHBIX XypHaJIOB Ha caite Poccuiickoro
neHrpa Hayunoi uapopmanuu (https://journalrank.rcsi.science/ru/);

e scopus (https://www.scopus.com);

e web of Science (https://clarivate.com/webofsciencegroup);

e HayyHas djekTpoHHas oudnuoreka (https://www.elibrary.ru).

2) pecypchl HAIMOHATIBHON MOIMUCKH (TIOJTHOTEKCTOBBIN JTOCTYIT) pa3MeEIIatoT-
csl B ipouiie opraHu3aiiii ¥ Ha MepCOHANBHBIX CTPaHUIIAX, 3aPETUCTPUPOBAHHBIX B
uHpopmanmonHo-ananutuieckoil cucreme PLIHU (KMAC PODON) coTpyaHUKOB.

3) pecypchl OTKPBITOIO J0CTyINa (KOJUICKIIMHM J>KYPHAJIOB BEAYIIUX W3/a-
tenscTB (Elsevier, AIP. APS, ACS, Optica, Wiley. Springer u ap.) 4actb myOiuKa-
IIUHA TPEIOCTABIISIOT B OTKPBITOM JIOCTYIIE).

9. Caiimbl HOBOCHMHBIX A2EHNCME, IJIEKMPOHHBIX HCYPHAN08, 2A3em, meie-
kananoe, CMH — MupoBble HOBOCTHbIE oOpranusanuu, takue kak BBC, CNN,
Reuters, TACC, RT, I'azeta.py npeaocTaBisiioT HHGOPMALUIO O TEKYIIUX COOBITH-
X B PA3JIMYHBIX O0JACTSX.

10. dnekmponnvie 6a3vl OAHHBIX — SBISETCS COBOKYITHOCTBHIO aBTOPCKUX Ma-
TepuasaoB, 00paboTaHHBIE U CUCTEMAaTU3UPOBAHHBIX TAKUM 00pa3oM, YTOOBI AT Ma-
TepHUajbl MOTJIN OBITH JIETKO HAWIEHBI U BHIYMCIICHBI C IIOMOIIBI0 KOMITBIOTEPA.

DneKTpoHHbIE 0a3bl JaHHBIX BKIIOYAOT:

1) 06a3a JaHHBIX KIHEHTOB;

2) 0a3a JaHHBIX yUYeOHBIX MaTEPHAJIOB,;

3) 0a3a TaHHBIX MEIUIIMHCKHUX 3aIKCEeH;

4) 0a3a JaHHBIX (PUHAHCOBBIX TPAH3AKIIMIA,

5) ©0a3a maHHBIX CKJIAJICKOTO yYeTa,;

6) 0a3a JaHHBIX TPAHCIIOPTHBIX CETECIH;

7) ©0a3a TaHHBIX COIMAIbHBIX CETCH;

8) 0a3a maHHBIX OHJIANH-Mara3uHa;

9) 0a3a maHHBIX aBTOMOOHMIIBHBIX CHCTEM;

10) 6a3a maHHBIX TOCYIAPCTBEHHBIX PEECTPOB;
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11) 6a3a JaHHBIX HAYYHBIX HCCIICIOBAHMM.

11. I'ocyoapcmeennvie nopmansl, naamegopmsl, pecypcsl — OpraHu30BaHHAS
COBOKYITHOCTh JIOKYMEHTHPOBaHHOW WHGOpMAaIMH, BKIIOUaromas 0a3bl JTaHHBIX,
JIPYTHE COBOKYITHOCTH B3aMMOCBS3aHHOW HMH(OpManuu B WHPOPMAIMOHHBIX CH-
cTemax, ¢opMupyemas WM MpuoOpeTaemasi 3a CYET CPEACTB PECIyOIMKaHCKOTO
VI MECTHBIX OOJKETOB, TOCYAapCTBCHHBIX BHEOIOJKETHBIX (OHIIOB, a TaKKe
CPEJIICTB TOCYJapCTBEHHBIX IOPUANYCCKUX JIUII.

K rocymapctBeHHBIM HH()DOPMAIIMOHHBIM peCcypcaM MOKHO OTHECTH:

1) Caiit ipe3unenTa Poccuiickoit deneparuu (http:// www.kremlin.ru/?date);

2) [Moptan IpaButenbcrBa Poccuiickoit deneparum (http://government.ru/);

3) 'ocymapcrBennbie yemyru (https://www.gosuslugi.ru/);

4) ®denepalbHBIN TOpTAT yIpaBiIeHYSCKUX KaapoB (gossluzhba.gov.ru);

5) CepBep opranoB rocynapctsennoit Biactu (http://www.gov.ru/);

6) OdurmanbHbINA HHTEPHET-TOPTAT MpaBoBoi H(popMarmu (http:/pravo.gov.ru/);

7) KontposibHo-Ha30pHas aestenbHocTh (https://knd.gov.ru/main).

12. Yam-o6omuwl, neupocemesvie cepsucvt u mexunonozuu — ChatGPT,
BOTHUB, Bard, GigaChat, YandexGPT.

13. Oobnaunwle cepgucvl — 3TO TEXHOJIOTHUS, KOTOPas NPEAOCTABIAET JOCTYH K
BBIYMCIIUTENBHBIM pECypCcaM, XPaHEHUIO JAHHBIX M MPHJIOKEHUSM Yepe3 UHTEPHET
(AWS (Amazon), Microsoft Azure, Google Cloud Platform, Yandex Cloud, SherCloud
u VK Cloud).

DTH pecypchl BaXKHBI IS TTOJTYYEHUS Pa3HOCTOPOHHEH MH(POpMAIH O COOBI-
TUSX, TPCHIAX U PA3TMYHBIX acMeKTaX XU3HU B MUpE. 3a TOCIIeTHEe BpeMs 3Hade-
HUE HHTEPHET-PECYPCOB B KU3HH YEIIOBEUECTBA BO3POCIIO, O YeM CBHJICTCIbCTBYIOT
nocnennue uccienoBanus. CorjaacHO MOCJIEAHUM JaHHBIM, 00BEM MUPOBOTO HH-
TepHEeT-TpadrKa BEIPOC HAa YETBEPTh.

PaccmoTpum, 94TO MPOUCXOIUT C Pa3BUTHEM U WCIIOJIH30BaHUEM WHTEPHETA B
mupe u Poccun. B TabGnune 1 npeacTaBieHbl OCHOBHBIE TTOKA3aTEIN UCIIOJIH30BAHUS
HNuTepHerTa.

B nauane 2023 yucieHHOCTh MUPOBOTO HacesieHus nocturia 8,01 muuapaa.

bonee uem 68% HaceneHus Mupa, To €CTh 5,44 MUIIMapaa Y€JIOBEK, MOJIb3Y-
I0TCSI MOOMJIBHBIMHU TeNlepoHaMMU.

Ta6nuna 1 — OcHOBHBIE MMOKa3aTeNd UCMOIb30BaHus uHTepHeTa (2023 r.)

ITokazarenn OO611eMHUpOBBIE TaHHbBIE ITo Poccun

YUHCIEeHHOCTh HACEICHUS, MIIH. YeI. 8100 1447
KonmdecTBo monp3oBaTeseii HHTEpHETa, MITH. Yell. 5160 127,6
Jlons Hacenenus, umeromas noctyn B UHTepHeT, % 64,4 88,2
KonuuecTBo monb30BaTeiel colualbHbIX CETEH

H ’ 4760 (60%) 106 (73,3%)
MJIH. Y€ll.
KoanuecTBO MOOMIBLHBIX MOAKIIOYEHHH, MITH. IIT. 5400 227 (156,9%)
KonnuecTBo BpeMeHH, MPOBOJIUMOIO B CETH

p » TPOBOZL 6 yacoB 1 37 MUHYT 8 yacoB

CpEeIHECTAaTUCTHUYECKHIM MOJB30BaTelIeM B JIEHb
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Ha nawano 2023 roxa 64,4% Bcero MHUpOBOI'O HAceJl€HHUs UMEKT JOCTYI B
HNnTepner.

CoumanbHbIe CETH BCE TaK )K€ MOMYJsApHbBL: Ha Hadyaino 2023 rojga riodanbHOE
KOJIMUECTBO TOJIb30BaTeNIe cocTaBisieT 4,76 Muuapaa — 3To okojo 60% ot 00-
e YUCIICHHOCTH HaCeJICHUS MUpa.

BaxkHO OTMETHTBH, YTO UCTIIOJIB30BaHNE ITUPPOBBIX TEXHOJOTHH MO -TIPEKHEMY
3HAYUTEJIBHO OTJIMYAETCS B Pa3HBIX cTpaHax. B 8 cTpanax B Tome pelTHHra pacmpo-
CTpaHEHHOCTh MHTEPHETA HAXOIUTCA Ha ypoBHE Oojnee 99, a B 55 crpanax — oOT
90%. B Poccuu 3ToT 11oka3aTens cocTaBiseT 88,2%.

B suBape 2023 roga oOmias 4ucieHHOCTh HaceneHHs Poccum cocrasisiia
144,77 munnuona venoBek. IIpu stom Ha Hayano 2023 roma B P® HacuuThIBanoch
127,6 MITH UHTEPHET-10JIb30BATENEHN, MIPOHUKHOBEHHE UHTEPHETA COCTABIISIET 88,2%.

B saBape 2023 roma B Poccun 6su1o 106,0 MutH monp3oBateneii comuanbHBIX
ceTer, uyTo coctasisgeT /3,3% oT 00IIeH YMCIIEHHOCTH HAaCEJICHHUS.

Bcero na nHauano 2023 roga B Poccun Obl1o aktuBHO 227,0 MJIH COTOBBIX MO-
OMJIBHBIX MOJIKIIFOYCHUH, YTO cOOTBEeTCTBYeT 156,9% Bcero HaceneHus.

Hawnbonee gacto ucnonp3yemele coricetu B Poccun (% ot o011iero urcia mojib-
3oBaTesel conuanbHbIx cereil): VK 75,3%, WhatsApp 71,5%, Telegram 64,4%, On-
HoknaccHukH 43,5%, TikTok 42,6%.

['maBHBIN KpuTepuii BbIOOpA IUIOMIAAKUA JJIS OHJIAMH-TIOKYIOK — OecruiaTHas
noctaBka (st 63% poccusiH). Ha Bropom mecte oT3biBBI nokynateneit (47,2%), Ha
TPEeTheM — CKUAKH/KYToHbI (42,3%).

[To coctrosiauio Ha ampenb 2023 rona B Katape Obuio caMoe ObICTpoE cpeliHee

MOAKII0YeHNE K MoOunbHOMY MHTepHeTy B Mupe - noutu 190 Mout / c. 3a HuMu
cineayrotr Oo0beaunenuble Apadbckue Dmuparsl (OAD) u Makao, e B KaXIou U3
ATUX CTPaH CPEIHssl CKOPOCTh npeBbimaer 170 Mour / c.
Google, Facebook, Amazon... 3TH Ha3BaHUS 3HAKOMBI OHJIANH-MOJIB30BaTEIAM. [10-
MHMO TOTO, YTO ATO OJHHU M3 KPYIMHEHIINX TEXHOJOTHYECKUX KOMIIAHUM, BEO-CalTHI,
MPUHAJJICKAIME dTUM ITU(PPOBBIM T'MTaHTaM, TaKKe CTAOMIBLHO BXOJMSAT B YHCIIO Ca-
MBIX MOMYJISIPHBIX BeO-caiiToB B UnTepHeTe. [lonckosas mnatdopma Google.com siB-
JISIETCS CaMBbIM TOCENIaeMbIM BeO-caliToM B Mupe ¢ Oosiee yem 88,4 MuiuiMapaamu
€KEMECSIYHBIX TOCCHISHU TJI00aNbHON OHNalH-ayauTopue B HosOpe 2022 ropa.
Buneonnardopma Google YouTube.com 3anumaer BTopoe Mecto ¢ 74,8 mumiuap-
JlaMU TOocelleHuit B mecsil (puc. 1).

Coogle.com
YouTube.com

Facebool.com

Pucynok 1 — Camble nonymsipHble CaiThl B MUpPE, MIIJ. nocemeHui (2022 r.)
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[TogBoast UTOTM MOXHO OTMETUTH, YTO JOCTYNMHOCTh MHTEPHET-TEXHOJIOTHI
CIIOCOOCTBYET MOSBJICHUIO HOBBIX BO3MOXKHOCTEN M CIIOCOOOB KOMMYHUKAIMH, (Hop-
MUpPYET HOBYIO chepy MHPOPMAIIMOHHOTO B3aMMOJICUCTBHUS, MPUBOJUT K BOZHUKHO-
BEHUIO HOBBIX BUOB OOIIECTBEHHBIX OTHOIICHUH.

Crneunduka MHTEpHETa 3aKITI0YAETCS B MPEJOCTABICHUN OTPOMHOI0 KOJIMYe-
cTtBa uH(popmaiuu, dvepe3 cpencrtBa kommyHukauuid. [locpenctBom WMHTepHera
MPENOCTaBISAETCS JOCTYI K TAKOMY MHOTOYUCIEHHOMY 00beMy MH(pOpPMAIIUH, KOTO-
PBIN IPEACTaBJICH B BUE MUPOBBIX HHPOPMAIIMOHHBIX PECYPCOB.
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ITanosa T.B., kaHx. TeX. HayK, JOIECHT
ITanos M.B., kaHz. TE€X. HAYK, IOLIECHT
Bapbikun U.A., 6akanaBp
OI'bOY BO bpsuckuit '[AY

CUCTEMA ABTOMATHYECKOH NOXKAPHOMU CUTHAJIN3ALIUA
HA CKJIAJIE I'OPIOYE-CMA3OYHbBIX MATEPUAJIOB

AHHOTanusi. B cratee mpeacraBieHa pacyeT CHCTEMbl aBTOMAaTHYECKOM IMO-
KApHOW CUTHAIM3ALMU Ha CKJIaJe rOprYe-CMa304HbIX MATEPUAJIOB

KuroueBble cjoBa: moxap, CUTHAJIM3ALMs, OMOBEIIATENb, H3BEIATENb, AKKY-
MyJISITOpHas 6arapes.

Panova T.V., Panov M.V., Barykin L.A.

AUTOMATIC FIRE ALARM SYSTEM AT A FUEL AND LUBRICANT
WAREHOUSE

Annotation. The article presents the calculation of an automatic fire alarm
system in a fuel and lubricants warehouse.
Key words: fire, alarm, siren, detector, battery.

[IpensioxnM NpoeKT CUCTEMbI aBTOMATHUYECKOW IMOKAPHOM CUTHAIW3ALHUU Ha
CKJIaJIe TOPHOYE-CMA30YHbIX MATE€pPUAJIOB IIPU OTHOCUTEINBHOM BiaxHOCTH 10 80%,
TeMrneparype Bo3ayxa Beiiie +5 °C. Ha cknage nMmeeTcs clieyIomnii TOproYril MaTte-
puan: nepeBo, Oymara, oprrexnuka, ['CM. Mmeercs ecTecTBEHHOE OCBEIICHUE H
€CTECTBEHHAsl BEHTUJIALIUS.

[IpoekT cucTemMbl aBTOMAaTUYECKOM MOKAapHOW CHUrHajmu3auuu (PUCYHOK 1)
MpeayCMaTpPUBAET UCIOJIb30BAHUE CIEAYIOMIEro 000pYyIOBaHUs: MPUOOP MPUEMHO-
KOHTPOJIbHBIN OXpaHHO-NOXapHoW curHanuzauuu "Curnan 20", npubopsl nprem-
HO-KOHTPOJIbHBIE OXpaHHO-MOkapHOW curHanu3auuu "Kopywn 2/4-CHU", u HeoO-
XOAMMOE KOJIMYE€CTBO AbIMOBBIX M3Bemarenet "UII 212-45" u pyunsie u3Bemarenu
"UITP-N". pa3mernieHHble BHYTPU OBITOBBIX MOMEIIEHUN, a HA IMJIOUIAJKE PYy4HbIC
m3Bewarenu "UIIP 535 Mapant". [{ns 3a1uThl TOMENIEHUN HACOCHBIX MPEyCMOTpE-
Hbl TeroBble u3Bewarenu "UIT 101 (I'panar)" u pyunsie uzBewmarenu "UIIP 535 INa-
panTt". Iy BKJIIOYEHHS CUCTEMBI OTOBELICHHs] TPEeIyCMOTPEHBI BHIBOBI Ha MPHOO-
pe€ MPUEMHO-KOHTPOJIBLHOM OXpaHHO-TIoxkapHoM "Curnan 20".
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PucyHok 1 - ABTOMaTH4eCcKkast yCTaHOBKA IMOKAPHOM CUTHAIU3AIUU

ABTOMaTHYECKasi CUCTEMA TOKAPHOM CUTHAJIM3ALMY [IPEAHA3HAYECHA JIJIs paH-
HEero oOHapyXeHHs ouyara Mokapa B KOHTPOJIMPYEMbIX OMEUICHUSIX, BbIIAYU CUTHA-
noB «Buumanue», «Iloxap» u «HencnpaBHOCTE» IE€KypHOMY HEPCOHANY Ha ITOCT
IIOCTOSTHHOT'O J€XYypCTBa.

KoHnTponb nprbGopoB mpHUEeMHO-KOHTPOJIBHBIX OCYIIECTBISETCS MyJIbTOM KOH-
Tpouss U ynpasineHus ""Curnan 20".

[TpuOOpBI NPHUEMHO-KOHTPOJIbHBIE CIAEAYET YCTAaHABIMBATH HA CTEHAX, IEPEro-
POAKAxX U KOHCTPYKIMSX, H3TOTOBJICHHBIX U3 HETOPIOUYNX MATEPHUAIIOB.

N3Bemarenu apiMOBBIE TTOkapHOM curHanu3zauuu "UII 212-45" ycranaBnuBa-
FOTCSl B KQJ1I0M IIOMEIIEHUN HE3aBUCUMO OT IIJIOIIA/IH, KPOME MOMEIICHUN:

- C MOKpBIMU TpoleccaMu (AyLIeBbIE, CaHy3JIbl, OXJaXKJaeMble KaMephbl, IO-
MEIIECHUSI MOWKH U T.11.);

- BEHTKaMep (IIPUTOYHBIX, @ TAK)KE BBITSKHBIX, HE OOCITYXHBAIOLIUX MPOU3-
BOJICTBEHHBIE TMOMEIIEHUs KaTeropuu A win b), HaCOCHBIX BOAOCHAaOXKEHUS, OOM-
JIEPHBIX U Jp. MOMEILEHUHN JJI1 UHKEHEPHOTO 000pYyI0BaHUs 3/1aHuUs, B KOTOPBIX OT-
CYTCTBYIOT F'OPIOYHE MATEPUAJIBL;

- kateropuu B4 u /[ no noxapHoil onacHOCTH;

- JIECCTHUYHBIX KJIETOK.

B coctaB npueMHO-KOHTPOJIBHOMN anmapaTtypbl BXOIAT: -NyJIbT KOHTPOJISA U
ynpasienus "Curnan 20", -npubop HpueMHO-KOHTpOdbHbIA mpubop "KopyHn
2/4-C1".

B cootBetrcTBuu ¢ HIIb 88-2001 umeercs 10 % 3anac no nuieidam.

30HBI KOHTPOJISL OAHOIO ek (a MoKapHON CUTHAIU3AIUU BEIOPAHBI C yYETOM
TpeboBanumii n. 12.13 ne npebimatorT 1600 KB.M. IJIOIIAAN PACTIOIOKEHHBIX HA OA-
HOM 3Take 3/1aHUs U UMEIOIINX BBIXOJ B OOILINI KOPUAOP, XOJUI, BECTUOIOMIb U T.1I.

Nunukanust o cocTossHuM 11eidoB, 000pyA0BaHUS TTOKAPHON CUTHATIU3AIIUU
U TO0XKapHOW OOCTaHOBKE B MOMEUICHUSIX O0OBEKTa AJIs JIeKYPHOTO MepcoHalia oCy-
LIECTBJIAETCA € IMOMOLIBIO 3BYKOBOM M CBETOBOM CUTHAJIM3ALMM IyJIbTa KOHTPOJISI U
ynpasienus "Curnan 20".

155



31aHusl COOTBETCTBYET 2-My THUITY CUCTEMBI OIMOBEIICHUS U YNPABJICHUS 3Ba-
kyanueit mo HITb 104-2003.

B coorBerctBHH ¢ TaGn.1, HIIb 104-2003 i1 cucTEMBI OIIOBEIIEHHUS UCIIOJIb-
3YIOTCSI 3BYKOBBIC U CBETOBBIE OIOBEIIIAIIH.

JIns omoBeleHHs JII0JIeH O MOoYKape B MPOEKTE MPUHATHI 3BYKOBBIE OIOBEIIIA-
tenu "MBosira" ycTaHOBIICHBIC B OBITOBBIX ITOMEIICHUAX, a HA MyTAX dBaKyalluu JIrO-
Jiel U 3aImacHBIX BBIXOJAX M3 3/IaHUs YCTaHABIIMBAIOTCS CBETOBBIC OMOBEIATEIN Ta0-
10 BBIXO/I "Monnus". MakcuMallbHOE PacCTOSIHUE OT 3BYKOBOTO OMOBEIIATENS /10
HEO3BYYMBAEMOBO MECTa B 3JaHUU 5 M IMOITOMY MOKHO pPacCUMTaTh OCiabJICHHE
CUTHAJIA TI0 JIOTOPU(MUYECKON 3aBUCUMOCTH

1
r=10-1g(—) =-10 0b.
o)

VYpoBeHsb 3ByKka uzaBaemsblii onoseniareneM "MBonra"105 nb. g obecneue-
HUSI YETKOM CIBIIIMMOCTH 3BYKOBbIe cUTHANIBI COYD noimkHBI 0OecrieunBaTh ypo-
BEHb 3ByKa HE MeHee 4eM Ha 15 b Bblle JOMyCTUMOIO YPOBHS 3ByKa MOCTOSIHHOTO
nryMa B 3amiuinaeMomM nomeinieHuu. CieoBaTesIbHO, BBIOpaHHBIE B IAHHOM TPOEKTE
3BYKOBBIE OIMOBEIIATENN MOAXOIAT JIJIs1 ONMOBEIIECHUS 3TUX NOMeIIeHUH. [loaKIounTh
3BYKOBBIE M CBETOBBIE ONOBEMIATENN K MpUOOpaM MPUEMHO-KOHTPOJIbHBIM "KopyHa
2/4-CH" n "Curnan 20". [y OMOBEIICHHMS JIFOJICH O TOXKape B HACOCHOM, B TIPOCKTE
npuHATH 3ByKoBble onoBeniatenu "ExOIII3-2B-K" ycranoBneHbie B OBITOBBIX IO-
MEIIEHUSX, a Ha MyTsIX ABaKyalluH JIFOAEH M 3allaCHbIX BbIXOJAX U3 3[IaHUS YCTaHAB-
JTrBaroTCsA cBeToBbIe onopemarenu Tabno BBIXO/ "OIIIIC3-07e (OKPAH-C3)".

Cornacno I1YD, ycTaHOBKM TOXXapHOW CUTHAJIM3AIMA B YacTH OOECIECUCHUS
HAJC)KHOCTHU DJICKTPOCHAOKEHHUS OTHECEHBI K DJIEKTPONPUEMHUKaM | KaTeropuu, mo-
ATOMY AJIEKTPONUTAHUE OCYILECTBIISIETCA OT ABYX HE3aBUCHMBIX HCTOUYHHUKOB 4Yepe3
ABP. Pabounii ucrounuk - cetb 220B, 50 I'i, monHocTrIO - 200 BT.

Jnst mutanust ipubopoB "Kopyna 2/4-CU" oT pe3epBHOr0 MCTOYHUKA MHTAHUS
BHYTPH MIPUOOpa YCTAHABIMBACTCS aKKyMYyJISITOp Ha 7 A/4. B ciydae moiHOro OTKITHO-
YEeHUS CETEBOTO MUTAHMSI aKKyMYJISITOpHAsi OaTtapest 00ecrieyuT mpruoop MUTaHUEM B Te-
YeHUH 24 4acoB B J€KYPHOM PEKMME U HE MEHEE 3-X YaCOB B PEXKUME TPEBOTH.

J{ns onpenenieHus] TUMIOB MCTOYHUKOB PE3EPBHOTO MUTAHUS U aKKYyMYJISATOP-
HbIX OaTapeil He0OXOJUMO MPOBECTU PACUEThl TOKA MOTPEOICHHUS] KOMIIOHEHTOB CH-
CTEMBI B JISKYPHOM PEKUME U B PSKUME TPEBOTH.

Tabnuua 1 - [Tapamerpsl 0600py1I0BaHUS B IEKYPHOM PEXKHUME

Ne HaumenoBanue npubopa Kon-Bo Inomp, A
1 Curnaai 20 1 0.6
2 MomHus 2 0,04
3 OTITIC3-07e (3KPAH-C3) 2 0.3
Mtoro 0,94
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Tabnuna 2 - [TapameTpbl 060py10BaHMs B pEKUME TPEBOTH

No HaunmenoBanue npubopa Kou-Bo Inomp,A
1 Curaan 20 1 0.6
2 MoJHus 2 0,04
3 WBonra 2 0.11
4 OIIT1C3-07e (BKPAH-C3) 2 0.3
9) ExOIII3-2B-K 2 0,4
toro 1,45

Wtoro nmorpedieHus: cucteMon B AekypHoM pexume: 0,94 A.

Htoro norpebieHus: CUCTEMOU B pexkume TpeBoru: 1,45 A.

Jlyis onpeneneHusl eMKOCTH aKKyMYJISITOPHBIX OaTapeil He0OX0AUMO MPOBECTU
pacyeTsl TOKa MOTPEOICHUS] KOMIIOHEHTOB CUCTEMBI B JIEKYPHOM PEXHUME U B PEXKHU-
M€ TPEBOTU.

Jlnst oGecrieyeHusl MUTaHUsL CUCTEMBI B IE)KYPHOM PEKUME B TeUeHUE 24 4acoB
HEO0OXO0JMM 3aI1ac EMKOCTH aKKyMYJISITOPOB, PACCUMTAHHBIN 1O opMyIie:

I exc 24
r71€ e - CYMMapHBIN TOK MOTPEOICHUSI CUCTEMBI B ACKYPHOM pexume, A

K - koadunment agdexrruBHoro ucnonaszoBanus eMkocT AKD.

o _094-24

oexnc

=33 4/u

Jlnst obecnieyeHus] MUTaHUSI CUCTEMBl B PEKMME TPEBOTHM B T€UEHHUE 3 4acoB
HE0OXO0IUM 3a1ac eMKOCTH aKKyMYJISITOPOB, PACCUUTAHHBIN TIO opMyIIe:

mpes 3
Cmpee = pR- (2)

r1€ lipes - CyMMapHBINM TOK OTPEOIEHNSI CHCTEMBI B PEXKMME TPEBOTH, A

c, . _145-3 =7 Aly
4 0,7

Jlnst oGecrieyeHust MUTaHUs CUCTEMBI B JIS)KYPHOM PEKMME B TeueHUE 24 4acoB
U B PEKHUME TPEBOTH B TE€UEHHE 3 4acOB HEOOXOAMM 3aIac EMKOCTU aKKyMYJISITOPOB:

C

bowy

=C,, +C (3)

oeonc mpes

C,py =33+7=40 Alu

Heobxoanmast eMKOCTh akKyMyJsiTopa coctaBisieT 40 A/u

157



MakcuManbHbIN TOK O0J10Ka mUTaHus cocTaBisteT 1,45 A.

Otum ycioBusM cootBeTcTByeT 0J0k mutanust CKAT 1200 1 ¢ akkymyJsTop-
HbIM oTcekoM YMBb 2/26, akkymymsatop 26 A/a u 17 A/u.

B ciiydae moJIHOrO OTKIIIOUEHHSI CETEBOTO MUTAHMS Pe3epBHBbIE OJIOK M MUTAa-
HUSl C aKKyMYJISITOPHBIMU OatapesiMu oOecrieyaT CUCTeMY MHUTAaHHEM B TeueHuH 24
4acoB B JICKYPHOM PEKHME U HE MEHEE 3-X 4acCOB B PEKUME TPEBOTH.

s obGecriedeHust pabOThl CUCTEMbl aBTOMATHYECKON MOXKapHOM CHUTHaIu3a-
LMY TPOEKTOM MPEAYCMOTPEHA YCTAaHOBKA CIIEYIOLIEr0 000pyI0BaHUs

a) B noMeneHuu nocrosinaoro Aexypcrsa "[IOMEIIEHUE JEXXYPHOI'O":
MyJIbT KOHTpoJis U ynpasiaeHus "Curnan 20"; npudbop nprueMHO-KOHTposIbHbIN "Ko-
pyun 2/4-CH"; 610k nutanust CKAT 1200 /I, aBToMaTHYECKHIA BHIKIIOYATENb.

0) B 3alIMIIAEMbIX TOMEUIEHUSAX: JbIMOBBIE MOKapHble u3Bemarenu "I 212-
45"; tennosle noxkapHele u3Bemarenu "UIT 101 (I'panat)"; pyuHble nmoxkapHble W3-
sewmarenu «MIIP-M» Ha myTsax 3Bakyaluuu JIFOJEUW MPU NOXKApE; PyYHbIE I1OKAPHbBIE
u3Bematenu «UIIP-535 I'apanT» Ha MyTAX 3BaKkyalvu JIIOACH MPU MOKAPE; 3BYKO-
BbI€ ornoBemarenu «MBoira» B MeCTax yKa3aHHbIX Ha IJIaHE Pa3MEUICHUS; CBETOBBIC
onogemarenu tadio BbIXOJ «Momuus» y BBIXOJIOB U3 31aHUM M HA JIECTHUYHBIC
IUIOIIAJIKK U IYTSAX 3BaKyaluu; 3ByKoBeie onosemnatenu «ExOIII3-2B-K» B mecrax
yKa3aHHBIX Ha IUTAHE pa3MEIlIeHMs; CBETOBbIe omoBematenu Tabdiao BbIXO/]
«OIIIC3-07e (BKPAH-C3)» y BBIXOJI0B U3 3/IaHUI U HA JICCTHUYHBIC IUIOMIAAKU H
MyTSAX BaKyalluu.

3alIMTHOE 3a3€MIJICHUE DJIEKTPOYCTAHOBKHU CIIEIYET BBINOJHHUTH B COOTBET-
ctBuM ¢ [1YD u TexHuueckol mokyMeHTaluel Ha obopyaoBanue. Ha miomanke me-
CTaxX YCTaHOBKHM PYYHBIX MMOXKAPHbBIX U3BEIIATENEH BBIIIOJIHUTH 3a3€MJICHHE OTOP O]
PYYHOM MOYKapHBIN U3BENIATEND.
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IHerpaxkosa H.B., kana. nea. Hayk, TOLUEHT
TuroBa A., cTyJeHT
®I'bOY BO bpsuckuii 'AY

OTEUYECTBEHHbIN NAKET O®UCHBIX PEIIEHUM «P7-ODUC»
B YYEBHOM INTPOLHECCE CTYAEHTOB BY3A

AHHOTanms. B cratbe paccMaTpuBaroTCs MPEUMYIIECTBA UCIIOIB30BAHUS OTE-
YECTBEHHOTO MakeTa opucHbIXx mporpamm «P7-Oducy B oOpazoBaTeIrHOM MpoIecce.
ABTOp OTMEUaeT JOCTYMHOCTh, (PYHKIIMOHATLHOCTh M MOJE3HOCTh AaHHOro 10 mis
oOyueHuss W pa3Butus cryieHToB. Mcnons3oBanme «P7-Oduca» crnocodbcTByeT
YIIYYIIIEHUIO Ka4ecTBa 00yUYEHHUS U MOJTOTOBKE CTYACHTOB K paboTe C COBPEMEHHBI-
MU T€XHOJIOTUSMH.

KuarwueBbie ciaoBa: mporpammHoe obecnedeHue, P7-oduc, oreuecTBEeHHOE
10, yueOHbIi1 mponecc.

Petrakova N.V., Titova A.

DOMESTIC PACKAGE OF OFFICE SOLUTIONS “P7-OFFICE”
IN THE EDUCATIONAL PROCESS OF UNIVERSITY STUDENTS

Annotation. The article discusses the advantages of using the domestic office
software package “P7-Office” in the educational process. The author notes the ac-
cessibility, functionality and usefulness of this software for the training and develop-
ment of students. The use of P7-Office helps improve the quality of education and
prepare students to work with modern technologies.

Keywords: software, P7-office, domestic software, educational process.

B HacTosiiee Bpemsi 0co0yro akTyajqbHOCTh MpUOOpeTaeT mpodiaemMa nepeBoja
y4eOHOTo Mpoliecca pOCCUHUCKUX BY30B Ha OTEUECTBEHHOE MPOrpaMMHOE obecreye-
Hue (I10). D10 BbI3BaHO HEOOXOAMMOCTBIO CHU3UTh YPOBEHb 3aBUCUMOCTH OT 3apy-
OCKHBIX TEXHOJIOTHUH.

OOyueHune B yHUBEPCUTETE CJIIOKHO MPEJACTaBUTh O€3 COBPEMEHHOTO O(PUCHOTO
I1O u cuctem, KOTOpHIE TO3BOJIIIOT CTYACHTAM COBMECTHO pabOTaTh HAJl pelIeHUEM
3a/lady B COCTaBE MPOEKTHBIX KOMAaHJI, J1a M MPOCTO OOIIAThCs, a MPEMoJaBaTeIo —
KOHTpoupoBaTh mpoiecc [1]. OaHako U Ha pOCCUIICKOM PBIHKE €CTh PEILICHHUS, KO-
TOPBIE MOTYT 3aKPBITh TOTPEOHOCTH 00OPA30BATEIBHBIX YUPEKIECHUN B 3TOU YaCTH, U
OJIUH U3 SIPKUX MPUMEPOB — o(pucHBIN nakeT npunoxkenuin «P7-Oducy. AO «P7» —
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poccuiickuii pa3paboTyuK 0PUCHOTrO mporpamMmHoro odecnedenus. KiaroueBsiM npo-
JTYKTOM KOMIIaHUM siBJsieTcsl opucHbii makeT «P7-Oducy, kotopsiit Bxoaut B Equ-
HBIM peecTp MUHKOMCBSI3U POCCUUCKUX Mporpamm [2].

«P7-Oducy nis BeicUX 00pa30BATENbHBIX YUPEKIECHUN — 3TO MHHOBAIIMOH-
Hasi U kombopTradenbHas miaaTdopma, npeajaramlias nepexoa Ha HOBBIM YHUKAJIb-
HBIM IPOJYKT OTEYECTBEHHOM pa3paboTku. B mpoliecce sKcIutyataliud He BOSHUKAET
HUKAKUX CJIIOXKHOCTEH: COBMECTUMOCTh (haijioB C JI0ObIMU (popMaTamu, UHTEpGeric
OCTaeTCs HEM3MEHHBIM U He TpeOyeT AO0ATOoro u3ydeHus mnepen paboroii. B makere
MPEAYCMOTPEHO XPAHUJIUIIE, MECCEHKEP, OpraHu3alys PYIIOBbIX U MEPCOHAb-
HBIX 3BOHKOB, PEAAKTOPHI JUIsl poBeieHus uuterpauuu API, Hannune MoOWIBHON 1
JNECKTONHOM Bepcu. [Ipunoxenue co3gaHo ¢ y4eToM NOTPEOHOCTEN TOCyAapCTBEH-
HBIX ¥ 00pa30BaTeIbHBIX YUPEKICHHI [3].

«P7-Oduc» — 370 KOMIUIEKCHOE pEelIEHUE, KOTOPOE MOMOKET 00eCIeUnTh pa-
0oune MecTa BCEMU HEOOXOAUMBIMU O(PUCHBIMU MPUIIOKEHUSIMU. B cocTaB pemienus
BXOJIAT PEIAKTOPhl TEKCTOBBIX JIOKYMEHTOB, TAOJIMIl M MPE3CHTALIUNA, COBMECTHUMbBIC
CO BCEMH TOMyJsipHbIMU (popmaTamu, ruiatopma JJjis COBMECTHOM pabOThI, Cpej-
CTBO MPOCMOTpa HU300pKEHUM M BHUJCO, KOPIOPATHUBHBIM MECCEHIDKEp, CHhCTeMa
yIpaBJIEHUs TPOEKTaMH, OpraHai3ep ¢ KaleHIapeM U 3JIeKTpoHHOU noutoi, CRM, a
Takke raTdopma JJIsl CO3IaHus KOPIOpaTUBHOM coricetu [4, 5, 6].

«P7-Oduc» moxer padborath Ha 6aze Windows, Linux, Mac OS u Ha apyrux
OTEYECTBEHHBIX ONEpAIMOHHBIX cucteMax. OQHuC co3l1aH Ha OCHOBE TEXHOJOTHH
HTMLS5, sTo no3BosisieT 6€3 KoHBepTaluu padotath ¢ fokymeHTamu Microsoft Office.

HecoMHEHHBIM TPEUMYIIIECTBOM SIBJISIETCS BO3MOXKHOCTD HAIMMCAHUS MaKpOCOB
Y IUTaruHOB Ha si3bike JavaScript. [lonb3oBaTenu MoOryT camu J00aBUTh COOCTBEHHBIC
MaKpOChl B JOKYMEHTHI (TIOJIEPKUBAIOTCSI BCE THUIIBI JOKYMEHTOB: TEKCTOBbBIE, Ta0-
JIULIBI, IPE3CHTAIINN ).

«P7-Oducy npencrapieH B I€CKTOM-BEPCUM, CEPBEPHON BEPCUH U Kak 00Jay-
HBIN odmuc.

JleckTomn-BepcHs — KJIaCCUUECKOE HACTOJIbHOE pellIeHHe sl paboThl C TOKyMEH-
tamu. [IpocMoTp, co3aanne U peJakTUPOBAHUE JOKYMEHTOB B €IMHOM MPOCTPAHCTBE.

ba3oBreie mpenmyiecTsa:

1. CoBMECTUMOCTD C POCCUICKUMU ONEPAIMOHHBIMU CUCTEMaMU

P7-Oduc coBmecTuM ¢ omepaliMOHHBIMU CHCTEMaMH ceMeicTB ANbT U Rosa
Linux, Astra Linux, PEJl OC, Windows (32 u 64 Oura), Debian, Ubuntu u npowus-
BOAHBIMU qucTprOyTuBamMu Ha 6aze RPM, Mac OS 10.10 unu Bbiie.

2. Mopnepxka popmator Microsoft

P7-Oc¢uc rapantupyer MakcHMalbHYH coBMmecTUMOCTh ¢ Microsoft u mon-
JIEp’KUBAET JIpyrue nonyisipHsie popmatsl, Bkimrovas ODF.

3. CooTBeTcTBHE TPeOOBAHUAM 3aKOHOAATEIHCTBA PD

P7-Oduc noaHOCThIO COOTBETCTBYET BCEM HEOOXOJUMBIM JIJISI UCIIOJIb30BAHUS
B Tocopranax TpedoBanusM, Bkirodas [locranosnenus [IpaBurensctBa PO.

4. Y n1oOHBIN BKJIaIOYHBIA HHTEpdEic

Y noOHbIN BKIAAOUYHBIN WHTEpGENHC MO3BOJIUT pabOTaTh ¢ TEKCTOBBIMHU JIOKY-
MEHTaMH, TaOJMIIAMH W TPE3CHTAIMSIMU B OJHOM OKHE, MEPEKII0Uasch MEXITy
BKJIQIKAMH.
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5. IInaruner

Mo>kHO 100aBUTH B pelaKTOPHI JHOObIE HYKHbIE (DYHKIIMH, HAITMCAB UX CaMO-
CTOSITEIBHO WM TIOJKIIIOUMB YXK€ CyllecTByromue cepBuchl: [maBpen, SH-
nekc.llepeBoguuk, penakrop uzodpaxenuit or Adobe u apyrue.

6. Bepcuu juist rocyupexieHuid 1 00pa3oBaHUs

P7-Oduc — nonHOQYHKIIMOHAIBHBIA OQUCHBINA MAKET, PEKOMEHOBAHHBIN 715
opraHuzanuii, pabotaronmx c KoHpuaeHuuanpsHoM uHOpMmaruen. [lpunoxenue
Pa3BUBAETCS C YUETOM HYXKJ TOCYUPEKIECHUN U 00pa30BaHUsI U MOCTABIISIETCA MO J10-
CTYIHBIM I[€HAM.

PaccmoTpum Gomee moapoOHO AECKTOMHbBIE pEAaKTOPHI, TpeIHA3HAYCHHBIE JJIs
HCIIOJIb30BaHUS UX B YYEOHOM MPOLECCE:!

TeKCTOBBIN pelakTop — MporpamMma C JIOMOTHUTEILHBIMUA BO3MOXKHOCTSIMU U
HOBBIMHU MaKeTaMH, JJi1 MPOCMOTpPa, CO3AaHUs U PEAAKTUPOBAHUSI TEKCTOBBIX JOKY-
MEHTOB MTPO(PECCHOHATILHOTO KauecTBa 000 CI0KHOCTH.

IIpenmymiecrna:

— moJiHas coBMecTHMMOCTh ¢ (opmaramu Microsoft Office (.doc u .docx),
OpenDocument (.odt), a Taxxxe PDF, TXT, RTF, HTML, EPUB;

— coxpanenue B PDF;

— MHCTPYMEHTHI 1711 COBMECTHOM pabOThI (KOMMEHTapHH, OOCYKACHUS U JIp.);

— CpaBHEHHE IOKYMEHTOB;

— (opMaTupoBaHuE TEKCTOB, CTPaHUII, a03alIEB;

— MHOTOYPOBHEBbIC HYMEPOBAHHBIC U MAPKUPOBAHHBIE CITUCKU;

— yIpaBJICHUE MPUPTAMU U CTUISAMU;

— J100aBJICHUE CCHIJIOK, TAOIHI] U TUarpaMM;

— BCTaBKa U300paxkeHuil, aBToPuryp, GopmMyI u TEKCTOBBIX OOHEKTOB;

— Makpocsl (JavaScript) u miarussl (penakrop muzoopaxenuit, OCR — pacrio-
3HaBaHHUE TEKCTa, MEPEBOIUUK U JP.).

B & = -~ Leckronnuie pegarrops P7-Ochwc. docx

®aiin  [naskan  Bcraska  Maker  Cceinkv  CoBmectHan paGota

z
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B
]
g
3
®
3

Q T
Wpna

@ Cand:

(&  Hadop
Kupunnuua

NEE : BEHE
S{1|T]|J]|m|Hb|h BbiXopg, Knaccuueckux pegakropos P7 Oduc gna
RIM|Y|U|A|B|B HactonbHoro MK n Mac
T{A[E|[X|3 UK

Mb! pagbl NpeCTaBUTL BaM ALECKTONHYIO BEPCUIO PEAAKTOPOB AOKYMEHTOB P7-

Kl|AM[H[O||P Odwmc. Knaccuueckue pegaktopbl P7-Oduc — 3170 0dUCHDINM NAKeT, BKAOYAOLWMIA
CIT|Y|®|X|L|Y 8 ce6a TEKCTOBbIN NPOLLECCOp, PeAaKTOpPbI TabNULL U Npe3eHTaLLWiA, KoTopble
wiw| vl b|3 |0 N03BO/IAKOT N0/1b30BATE/IK0 MPOCMATPUBATL U PEAAKTUPOBATb OKYMEHTbI

obnaitH.

coxuit (Pocous) ~ @ = B O Macuras 100% &)

Pucynok 1 - TekcTOBBII pegakTop
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PenakTop Tabnuil — 3TO 3IEKTPOHHBIE TAOIUIIBI TSI AaBTOMATHU3AIMH BBHIYHCIIC-
HUW, OpraHU3aliy, BU3yaJIu3alluy U aHajau3a JaHHbIX [7].
[Ipeumyiiecrna:

nojiHas coBMecTHMOCTh ¢ Qopmaramu Microsoft Office (.xIs u .xIsx),

OpenDocument (.ods), a Taxxe padota ¢ CSV u coxpanenue B PDF u HTML,;

+* PT.OOUC

WHCTPYMEHTBI JJIs1 COBMECTHOM pabOThI (KOMMEHTapUH, OOCYKICHHS U JIp. );
oonee 440 ¢pynkiuii u hopmy;

BCTaBKa N300pa)KEHHI CCHIIOK, aBTOMUTYD, THArpaMM U TEKCTOBBIX OOBEKTOB;
knaccuueckue u 3D-auarpammer;

u3MeHeHue ¢popMaTa MpeACcTaBICHUS YUCET,;

COPTHUPOBKA U (PUIBTPAIUS JaHHBIX, I1a0JIOHBI TAOIHUIL;

Makpochl (JavaScript) 1 riaruHbl (peaakTop U300paskeHNH, IEPEBOTUMK U JP. ).

[®] npeserrawini.. = X

Mpusep Tadmaus P7-Ochuc xisx

B neccronksiep.. B Mpumep Tabmm.. X

KpaeueHKo Enexa

A2 B =

MnanHs!

od

BopoHKa npogax Ton
Mepuog Bpemenn:

BopoHka npoaa no Biogxwerty

BopokKa Npoaar No KOMMUECTBY

50 100 150 200 250 300 -

NlepsimHbIl KOHTaKT
P! [wana:

BcTpeva
Teperoaopsi JononHATeNsHbE NapaueTps

Komepuecioe npeanomet ne

VARHHO SaKpbITHIE = Meparsinbii koHTakT
W Neperosopst

Pra L Y amHO 32KPHITHIE

= Berpeua
Komepseckoe npeanosere

Konuvecteo caenok Biopet caenok

Vagiro sanperreie [

l sarpumie reyvamro [

Pucynox 2 - Penakrop Tabmuig

@ | et (©) Macurrat 100% (3)

Penakrop mpeseHTranui — mporpamma IMOATOTOBKH MPE3CHTALUM, UMEET JI0-
MOJTHUTEIBHBIN (PYHKIIMOHA U MHOXKECTBO MHCTPYMEHTOB I KOM(OpPTHOM COB-
MECTHOM paboThI [8].

IIpeumymiecrna:

— moyiHass coBMecTHMOCTh ¢ (opmaramu Microsoft Office (.ppt u .pptx),
OpenDocument (.odp);

HACTpOMKa I0Ka3a CJIIaiI0B U IEPEXO0B;

PEXKUM JOKJIATINKA U 3aMETKHU;

MHCTPYMEHTHI JJI1 COBMECTHOM pabOThl (KOMMEHTApUH, OOCYKIICHUS U 1. );
BCTaBKa M300pakeHuM, aBToPuUryp, Auarpamm, TabJInIl, CO3TaHUE CIHCKOB,;

MIpUMEHEHUE TIEPEXO/IOB;
— Makpochl (JavaScript) v TIaruHeI (peraKTop n300paKeHuU, IIePEBOTUMK U JIp.).

162



= X

% P7.00UC | [E] npwmep Ta6mm B feccronsep [ Npesextawsl.. X
~ Mpe3sexTauma.ppix Kpasverko Enexa
Bcraska  CosmectHan pabora 282
P =] Bookman Old Style 43 = v 1= - = T [~ G, - & -
B a O > fAa Aa Aa
® | pocammcnaiar Bl B/ u s A-a A =TI Hagnncs  WsoSpaxenme « Owrypa -+ [Sa oA =] - m— —mmcem
anuera
Bes sanuemn =]
‘\[ TonwmHa User
T = i Bes 0680am =
i
& OGaacTH MpHMEHEHHST &
| = ! — T
e Qe
WsmermTs asTohHIypy =

OBascT npuvenenns

[lononHuUTeNbHbIE NapameTpsl

if_\\\ N o4
| e
\
v d

Oxpana ~ Bxonozuuecrkuii
npupodut 7 AloHUMOpuH2

CrarucTuxa

Haxmute, yTobbl f0BaBUTL 3aMeTKn
£ e FRUAR S W
mm Pyccxwit (Poccus) ~ @@ B O Macuras53% ()

[ Craig2us6

Pucynok 3 - Penaktop npesenranuii

CpencrtBa mpocMOTpa BUJICO U U300paKeHUM

IIpenmymiecrna:
— rajepesi — MOJAJIepKKa BCEX MOIMYJISIPHBIX (POPMATOB M300pAKEHUM, B TOM

guciie bmp, jpg, jpeg, png, gif, tif, tiff;
— Meamarieep — TOJJEpKKa BCEX MOMYJSpHBIX (hopmaToB MeauadaiioB, B

TOoM 4mcie avi, mpeg,mp3, mp4, webm u apyrux.

P7 ranepes - tiff.tif

Pucynox 4 - Cpencrsa nmpocMoTpa BUIEO U U300pasKEHHIM
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Opranaiizep npeaHa3HayeH I YIPABICHUS MMOYTOM, AEIOBBIM PACIHCAHHUEM,
paboThl C KOHTAKTAMM U IIJIAHUPOBAHUS 3a/1a4.
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Pucynok 5 - Opranaiizep

CepBepHast 1 00J1auHast BEpCUM 00€CTIeunBaeT MHOTOIIOIb30BATEILCKUM JJOCTYTI.

CepBepHasi BepcHs MO3BOJISIET MPOAYKTUBHO U O€30MaCHO paboTaTh B JIOKAIb-
HOI cetu. OnnaiiH peaaktopbl «P7-Oduc» nmpeasaraloT MHOXECTBO MHCTPYMEHTOB
JUIS COBMECTHOM pabOThl HAJl TOKYMEHTaMH, B TOM UHCJIE COBMECTHOE PEJIaKTUPOBA-
HUE B PEKHME PEaJTbHOIO0 BPEMEHM, PELEH3UPOBAHUE, KOMMEHTHPOBAHUE WU 4YaT
BHYTpH AoKymeHTa [9, 10].

«P7-O¢uc.CepBep» naet BO3MOKHOCTh XPaHUTh JJOKYMEHTHI B YaCTHOM 00J1a-
K€ C aBTOMAaTUYECKUM COXPAHEHUEM HUCTOPUU BEPCHI M PE3EPBHBIM KOIHMPOBAHUEM,
9TO 00€CIeYnBAET BO3MOKHOCTh OJTHOBPEMEHHOMN pabOThl HAJl JOKYMEHTOM Heorpa-
HUYEHHOTO KOJM4YecTBa 4enoBek. [Iporecc qoctymneH u3 ro60ro BUaa penakTopa —
JIECKTOMTHOM Bepcuu, BeO i MoOuIbHOM. CKOPOCTh pabOThl PEIAKTOPOB OCTAETCS
Ha BBICOKOM YPOBHE.

[ToMuMO OHJIAH-PETAKTOPOB, CEpBEPHAS BEPCUS BKIIFOYAET MPHUIIOKECHUS IS
paboOThI C DJIEKTPOHHOM MOYTOM, KOHTAKTAMHU U KaJeHAapeM, MOYTOBBIA cepBep, a
Takke iaThopmy IS CO3/IaHKsT KOPIIOPATUBHON COIMAIBLHOMN CETH.

Pemennst «P7-Oduc» MOJHOCTBIO COOTBETCTBYIOT TPEOOBAaHUSM 3aKOHOIA-
tenscTBa PD. Ero ucnonp3oBaHue HE TOJIBKO IMO3BOJISIET cleflaTh pabouee MecTo
KOM(OPTHBIM, MOOWJIBHBIM U MHOTO(YHKIIMOHATHLHBIM, HO M BBIIIOJTHUTH TPeOOBa-
HUS TpaBUTENbCTBA TT0 uMmopro3amerienuto (ITlocranosnenus [IpaButenscTBa oT 16
HOs10pst 2015 1. Ne 1236, 23 mapta 2017 r. Ne325 u npukaz MunkomcBsi3u ot 29 cen-
Ta0pst 2017 1. Ne334). D10 B 0COOEHHOCTH aKTyaJdbHO W JJisi 00pa30BaTENIbHBIX
yupexaenunt [11].
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IHerpakoBa H.B., kaHa. nex. Hayk, JOLUEHT
OI'bOY BO bpsuckuit '[AY
Bepe3yooBa H.A., kaH/I. 5KOH. HAyK, IOLICHT
MockoBcKasi TocyiapCTBEHHAs aKkaJIeMHsl BETCPUHAPHONW MEIUIIMHBI
u ouotexHosoru — MBA nmenu K.M. Ckpsouna

IIA®POBU3AIINSA OBPA3BOBATEJIBHOM CPEJIBI BY3A:
MMPOBJIEMbBI U COBPEMEHHBIE TEHAEHIINU

AnHOTanusi. B cTaThe aBTOpPHI aHATM3UPYIOT MOHATHE MUPPOBOK 00pazoBa-
TEIBHOMW CPENbl U €€ 3HaUCHUE JIJIT COBPEMEHHOTO 00pa3oBaTenbHOro mpoiecca. Oc-
HOBHOE BHUMaHUE YJCNISICTCS MOJIOKUTEITFHOMY BIMSHHUIO IIH(PPOBBIX TEXHOJIOTUN Ha
JOCTYITHOCTh M KaueCTBO OOpa3oBaHUs, a TaKKE BO3MOXKHOCTSAM, KOTOpBIC OHHU
IPEIOCTABIISIOT JIJISl PEATH3AINH PAIMYHBIX MTEarOTMYeCKUX MOJAX0/I0B U TPAKTHK.
JlemaeTcst BBIBOA O TOM, 4TO InpoBasi TpaHchopmarmsi 00pa3oBaHUS CIIOCOOCTBYET
€ro MOJICPHH3AIIMU U Pa3BUTHIO, a Takke (HOPMHPOBAHUIO TOTOBHOCTH YYaCTHUKOB
00pa3oBaTeIBLHOIO MpoIecca K )KU3HU B paboTe B IUPPOBOM OOIIECTBE.

KuaroueBsblie ciioBa: mudpoas TpanchopMaius, oOpazoBanue, nudponas o0-
pasoBarenbHas cpefa, MU(ppoBbIe TEXHOIOTHH, TU(PpPOBas YIKOHOMHKA, WH(POpMAITH-
OHHBIE CUCTEMBI, KaueCTBO 00pa3oBaHus, IIU(PPOBOE OOIIECTRO.

Petrakova N.V., Verezubova N.A.

DIGITALIZATION OF THE EDUCATIONAL ENVIRONMENT
OF A UNIVERSITY: PROBLEMS AND MODERN TRENDS

Annotation. In the article, the authors analyze the concept of a digital educa-
tional environment and its significance for the modern educational process. The fo-
cus is on the positive impact of digital technologies on the accessibility and quality of
education, as well as the opportunities they provide for the implementation of differ-
ent pedagogical approaches and practices. It is concluded that the digital transfor-
mation of education contributes to its modernization and development, as well as the
formation of the readiness of participants in the educational process to live and work
in a digital society.

Keywords: digital transformation, education, digital educational environment,
digital technologies, digital economy, information systems, quality of education, digi-
tal society.

[Mudposas Tpanchopmarus oOpa3zoBaHUs — ITO MPOIECC BHEIPEHUS COBpE-
MEHHBIX WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B YU4EOHBIM TPOIIECC U
OpraHu3aIuio padOThl By3a I PACIIUPEHUs] BO3MOKHOCTEH U MOBBIIICHUS KaueCcTBa
OKa3zaHus o0pa3oBaTelNbHBIX yciyr. OHa HampaBieHa Ha CO3/IaHHE ONTUMAaJbHBIX
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YCIIOBUH JJI1 OCBOCHUSA 3HAHUI U Pa3BUTHUS HABBIKOB CTYJCHTAMH C UCIIOJIb30BAHUEM
COBPEMEHHBIX TeXHOJOruM [1].

Opnum u3 pe3ynbTaroB IUGpPoBOl TpaHChoOpMaIMM 00pa3oBaHUs SIBISETCS
co3faHue mu@ppoBor obOpazoBaTeabHOU cpeabl. s Toro 4ToOBl MCMONIB30BAThH JIH-
JAKTUYECKUM TOTEHIMA HU(PPOBBIX TEXHOJOTUN B MOJHOM Mepe, IMpernojiaBaTellb
JIOJIKEH UMETh LIEJIOCTHOE MPEAICTABICHNE O (DYHKIMIX U MOJTOKUTEIBHBIX PE3YIJIbTa-
Tax BHEAPEHUs ITU(PPOBBIX TEXHOJOTUN B pabOTy OpraHu3aluu U CO3JaHus Hudpo-
BO 0Opa3zoBaTeNbHON cpeapl. DopMHUpOBaHUE aeKBATHOTO MPEICTABICHUS O IH]-
POBBIX TEXHOJOTHSIX CTAHOBUTCS €lle 00see BaXKHBIM B KOHTEKCTE MOJATOTOBKU CIIe-
[UATHUCTOB JIJIs1 HU(POBON IKOHOMUKH, CIIOCOOHBIX paboTaTh C HU(POBHIMU JTaHHBI-
MU, THOKO HCIOJIb30BaTh (PYHKIMH MHPOPMAIIMOHHBIX CUCTEM U 3((HEKTUBHO MPH-
MEHSTh IIU(PPOBIE CEPBUCHI IS PEIICHUS PA3INYHBIX 33134 [2].

[HudpoBasi oOpazoBaTenbHasl cpella MOXKET OBITh OXapaKTEpPU30BaHA C TOUKH
3peHUsl €€ CTPYKTYPHO-COJIEP/KATENbHbBIX, TEXHOJOTUUECKUX U PE3YyJIbTaTUBHBIX ac-
IEKTOB, YTOOBI CUCTEMATU3UPOBAThH MPEACTABICHUS MPENOIAaBATENS O IIHUPOKOM IO-
TeHIMaJIe HIU(PPOBBIX TEXHOJIOTHIM B 00pa30BaTEIbHOM IPOLIECCE BHICHIETO YUeOHOTO
3aBEJICHUSI HA COBPEMEHHOM JTare pa3BUTUSL 00pa30BaHMsL.

ABtop [3] moxa oOpa3oBaTenbHON Cpeoil MOHUMAET «ECTECTBEHHOE WJIM HC-
KyCCTBEHHO CO3/JaBa€MOE€ COLMOKYJbTYPHOE OKPYKEHUE YEJIOBEKa, BKIIIOYAOILEE
pa3iauyuHble BUABI CPEICTB M COAEpKaHUS 00pa3oBaHUs, CHOCOOHBIE 00ECHEYUTH
MPOJYKTUBHYIO JE€ATEIBbHOCTh oOOyuwaromerocs». OOpa3oBaTenbHas cpega — 3TO
«TOJICHCTEMA COLIMOKYJIBTYPHOM CPE/Ibl, COBOKYITHOCTh HCTOPHUYECKH CIOKUBIITUXCS
(dakTOpoB, OOCTOSITENHCTB, CUTYAIlUH, TO €CTh IEIOCTHOCTh CHEIMAIIBHO OPTaHHU30-
BaHHBIX MMEJarOTUYECKUX YCIOBUHM pa3BUTUA JUUYHOCTW» [4]. Takum oOpa3om, obOpa-
30BaTEJIbHYIO CpEeAy CIEeAyeT paccMaTpUBaTh KaK «UEJIOCTHYIO CHUCTEMY, KOMIOHEH-
Thl KOTOPOM BO B3aUMOJEHCTBUU APYT C IPYroM OOECNEYMBAIOT BOCIUTATEIbHBIN U
pa3BUBAIOIIMNA MOTEHIMAN CpelabD» [S], HEOTHEMJIEMOIO0 HCTOYHUKA COLUAIN3ALNU
JMYHOCTH, (POPMHUPOBAHUS U PA3BUTHUS YEJIOBEKA.

B ycnoBusax mudpoBoit tpanchopmaiuu obiiecTBa, 00pa3oBaHUS U JIPYTUX
ACIIEeKTOB YEJIOBEUECKON AESITeIbHOCTH TOBOPAT O CO3JaHUM LU(PPOBOIl oOpa3oBa-
TEJIBHOM Cpelibl, KOTOpasi pacCMaTpUBAETCS KaK «COBOKYIHOCTh PECYpCOB, obecre-
YUBAIOIMIUX YYEOHBIN MPOIECC U MPOIECC yIpaBieHUs: MpodecCuoHaIbHONU 00pa3o-
BaTeIbHON opraHuzanuein» [6]. OOpazoBarenbHas cpelia MO3BOJSIECT PEATM30BbIBATH
pa3BUBAIOIINE, JINYHOCTHO-OPUEHTHPOBAHHBIE U MPAKTUKO-OPUEHTUPOBAHHBIE TIe/1a-
TOTHYECKHE TEXHOJOTHH C HCIOIh30BAaHUEM IMHU(PPOBBIX HHCTPYMEHTOB U CEPBHCOB.
Kpome Toro, nudposas oOpazoBaTeiabHas cpeia MpeaocTaBiseT BCEOOU TOCTy K
3HAHUSAM U BO3MOKHOCTH UX TIOCTOSTHHOTO OOHOBJICHHS.

Baxxnoii 3amaueit mudpoBu3anuu 00pa3oBaTeIbHON Cpelbl By3a SBISETCS CO-
3/IlaHUE JEKTPOHHOTO OO0YYECHHsI, KOTOPOE TO3BOJIUT CTYACHTAaM TOJIy4YaTh TOCTYI K
y4eOHBIM MaTepuaiaM M 3aJIaHusSIM B JI000€ BpeMs U U3 JIF0OOT0 MecTa. ITO 0COOEH-
HO B@XHO ISl IMCTAHIIMOHHOTO OOy4YeHUSs, KOTJa CTYACHThl U3 Pa3HbIX PETHOHOB
MOTYT U3y4aTh MPEAMETHI HCXO/A U3 CBOETO Tpaduka U BO3MOKHOCTEH.

JlpyruM BaskKHBIM acleKToM LU(POBU3aLUU 00pa30BATEIbHOMN CPEbl SBIAETCS
MCIOJIb30BaHNE MHTEPAKTUBHBIX yUE€OHBIX MPOTpamMM U MYJIbTUMEIUIHBIX MaTepHa-
JIOB, KOTOpBIE JIeNatoT 00yueHre 0ojiee MHTEPECHBIM U MO3BOJISIIOT CTYACHTaM JydIlie
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ycBamBaTh MaTepuai. BmecTo TpaaulMOHHBIX Y4€OHUKOB U JICKUUH, CTYJEHTHI MO-
I'yT U3Yy4aTh IPEIMEThI Yepe3 BUACOYPOKH, HMHTEPAKTUBHBIC 3a/1aHUSI U BEOMHAPBHI.

Taxoke nudpoBU3aIys MO3BONIAET By3aM aBTOMAaTU3HPOBATH MPOIECCHl y4deTa,
IUIAaHUPOBAHUSA U KOHTPOJISl yCIEBAEMOCTU CTYJAEHTOB. C MOMOIIBbIO CHEIHMAJIbHBIX
IporpaMM M CHUCTEM YIpPaBIEHHs 00pa3oBaHHEM, yueOHbIE 3aBEJCHUS MOTYT JIETKO
OTCJIEKUBATh MPOTPecC KaXIO0ro CTYACHTA, COCTABIIATh PACIIUCAHNE 3aHATUN U KOH-
TPOJINPOBATH BBHITIOJHEHUE 3aaHUH.

[ludpposuzamuss oOpa3oBaTEIbHON Cpebl B By3e TaKkKe CIOCOOCTBYET pa3BU-
THIO CETEBOTO B3aUMOJICHCTBUSI MEXKIy IMpernojaBaTesiiMUu U cryaeHTtamu. Co3ganue
AIIEKTPOHHBIX MIATPOpM sl 001IeHUS 1 0OMeHa HH(pOpMAIIHel MO3BOJIAET CTYACH-
TaM 3aJaBaTh BOMPOCHI U MOJYy4YaTh OTBETHI B PEKUME PEAIbHOTO BPEMEHH, a TaKXKe
oOCy>X1aTh yueOHbIe MaTepHalIbl B TpyHnax o0CyKIeHUSI.

Taxum 06pazom, MOXKHO clieNaTh BBIBO, YTO LU poBas o0Opa3oBaTesbHas cpe-
1a, KaKk pe3ynbTar uudpoBoi TpaHchopMauu oOpa3oBaHusl, BHOCUT MHO>KECTBO I10-
JIO’KUTEJIbHBIX U3MEHEHUH B NIEIarOTHYECKyI0 MPakTuKy [7, 8].

B nenom, uudposuzanus o0pa3oBaTeabHONW Cpebl By3a SIBISIETCA HEOOXOAU-
MBIM IIaTrOM B COBPEMEHHOM 00pa3zoBaHuM. OHA MO3BOJISET CTYyI€HTaM I0JIy4aTh 00-
Jiee KaueCTBEHHOE 00pa30BaHME U Pa3BUBATh CBOM HABBIKM, a By3aM — 3(PPEKTUBHO
OpPraHMU30BbIBATh YYEOHBII MPOLIECC M CIEAUTh 3a YCIEBAEMOCTbIO CTYyAEHTOB. Co-
BPEMEHHBIE TEXHOJIOTUN OTKPBIBAIOT HOBBIE BO3MOKHOCTH JIJIs1 0Opa30BaHMsI U IOMO-
raroT alalTUPOBATHCS K U3MEHSAIOIMUMCS TPeOOBaHHUSIM COBPEMEHHOTO OOIIIECTBA.
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BOIPOCHI UCITOJIb30BAHUA HCKYCCTBEHHOI'O MHTEJ/VIEKTA
B BETEPUHAPHOU ME/IMIIUHE

AnHoTamusi. B cratbe paccMaTpuBarOTCS BO3MOKHOCTH HCIIONB30BAHUS HC-
KYCCTBEHHOTO MHTEJUIEKTA B BETepUHAPHOU MeauiinHe. [lokazaHbl pUCKU BHEAPCHHUS
HMCKYCCTBEHHOTO MHTEJUICKTA B BETEPUHAPHYIO MpakTUKy. OOOCHOBAHO MCIIOJIb30Ba-
Hue GPT-4 115 moAroTOBKM COBPEMEHHBIX BETEPHHAPOB.

KiudeBble ¢jioBa: MCKYCCTBEHHBIM WHTEUICKT, BETEPUHAPUSI, TUATHOCTHKA,
nedyeHue, anekrpoieuenue, GPT-4.

Pogonyshev V.A., Pogonysheva D.A.

ISSUES OF USING ARTIFICIAL INTELLIGENCE
IN VETERINARY MEDICINE

Abstract. The article discusses the possibilities of using artificial intelligence in
veterinary medicine. The risks of introducing artificial intelligence into veterinary prac-
tice are shown. The use of GPT-4 for the training of modern veterinarians is justified.

Keywords: artificial intelligence, veterinary medicine, diagnostics, treatment,
electrotherapy, GPT-4.

BBenenue. B nacrosiiee Bpemsi uckycctBeHHbIM uHTewekT (M) cran xiro-
YEBbIM MHCTPYMEHTOM B PA3JIMYHBIX 00JIACTSAX, B TOM YKCIIC U B BETEpUHApUU. TpeH-
oM ucnosib3oBanusa M B BerepruHapHOW MEIMIMHE BBICTYNAET YIPABICHUE U IIPO-
THO3UPOBAHHE 3JI0POBbsSI CEIBbCKOXO3AMCTBEHHBIX KUBOTHBIX. /[MHAMUYHO BO3pacra-
€T UHTEPEC BETEPUHAPOB K cOBpeMeHHbIM U -pemenusim.

Hean. [{enbro nccnenoBaHus SIBISIETCS aHAINA3 COCTOAHUA U nepcrnektus U B
BETCPUHAPHOU MPAKTHUKE.

MarepuaJjbl 1 MeTOABI MCCJIeA0BaHusA. MaTepuanbl U METOIMKA UCCIIEI0Ba-
HUS IPEACTABISAIOT co00i1 0030p MM -pelienuii B BeTepuHapHO MEIULIUHE.

Pe3yabTathl u ux odcyxaenue. [{udppopas tpanchopmaius xKu3HeACATEIb-
Hoctu obmectBa U AIIK cTpaHbl cBsi3aHa C BHEIPEHUEM IMIMPOKOTO CIEKTpa Mpo-
PBIBHBIX TeXHOJIOTUH [1].

B nacTosiimee Bpemsi B peTHOHE B JKUBOTHOBOCTBE paboTtaroT 6omee 240 cenb-
xo3npennpusatuid. B 2022 roay npou3BeneHO Msica CKOTAa W NTHUIBI B dKUBOM BECE B
X035UCTBAaxX Bcex Kareropuid okoio 568,0 teic. ToHH. [lo mokaszaTento o0IacTh BXO-
muT B mstepky auaepoB B LIDO. [lneMenHble NpeanpuaTs peruoHa HalelIeHbl Ha
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pazButue reHernyeckoro norenuana KPC. B xo3siicTBax ITMHAMUYHO yIy4IlIaOTCs
YCJIOBUS COAEPIKAHUS CEITbCKOXO035IMCTBEHHBIX dKUBOTHBIX.

—
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Pucynox 1 — Ucnonps3zoBanue nudpoBbIX TexHOJIOTHA, % [1]

78.7

KomMmnbloTepHoe 3peHne

PacnosHasaHue 1 cuHTes peun [T
PekomeHOaTenbHble CUCTEMBbI
BromMmeTpus
OB6paBoTka eCTeCTBEHHOro S3bIKa
CucTtems! knubep6e3onacHocTy Ha ocHose MU

MepcnekTuBHLIe MeToasLl U

I/IH‘renneKTyaanble CUCTeMbI ynpasneHnsa

Pucynok 2 — Ucnons3oBanue B PO ocHoBHBIX TexHOonoruit U, % [1]

[IponukHoBenne M B BeTepuHapuio 0ObEIMHSIET BO3MOXHOCTH COBPEMEH-
HBIX MHCTPYMEHTOB C MPAKTUYECKUM OIBITOM BeTepuHapoB. MU -pemenus: mo3Bois-
I0T Ha paHHEH cTaauu OOHapyKUBaTh 3a00JICBAHUS, OCYIIECTBIATH JUATHOCTUKY
CEIIbCKOXO3SIMCTBEHHBIX KUBOTHBIX, PEKOMEHI0BATh IUIAHBI UX JieueHus. HTemnek-
TyaJbHBIA aHAJIU3 OOJIBIIMX JAHHBIX, MOJTYYCHHBIX U3 MEIUIIMHCKUX JIOKYMEHTOB,
BKJTFOYAIOIIUX PE3YIbTaThl Ja0OPATOPHBIX aHAIU30B, MPEIOCTABISET BO3MOKHOCTD
BBIABJISITh 3aKOHOMEPHOCTH, ITPOTHO3UPOBATH COCTOSIHUE 30POBbS JKMBOTHBIX, IO-
BBIIIICHUS] Ka4eCTBa UX KU3HU U Jp. CrHenranucTsl OTMEYAIOT, YTO MCIOJIb30BAHHE
N B BeTeprHApHON MEAULIMHE JI€JIAET TAKKE BO3MOMXKHBIM ITPOTHO3 BOSHUKHOBEHUS
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3a00JIeBaHUs Y JKMBOTHBIX JO MX KIMHUYECKOTO MPOSBICHHUS HAa OCHOBE aHAN3a
JAHHBIX, IOCTYNAKIINX C TaTYUKOB, PA3MELIEHHBIX HA TEJIEC )KUBOTHBIX.

OmnnaitH-koHCynpTanuu 1 MHM-penenns: npenocTaBisiioT BETEpUHAapaM HOBBIE
MHCTPYMEHTHI JJIsl PEJOCTABICHUS yJAJICHHONM NMOMOIIM U KOHCYJIbTaluil ¢epme-
pam. UM nOTEeHIMAIBHO YJIydlIaeT IPOTHOCTHYECKYIO AHAIWTHKY W JUArHOCTHYe-
CKHe Ioka3zatesd. 11o MHeHHIo crienuanncToB, ucnop3oBanue MM B mpakTuke Kiu-
HUYECKON JTMAarHOCTUKU OYIET MPOJOoJKaTh PacIIUpsIThCs, NOO OOJbIlas 4acTh AAaH-
HbIX (peHTreHorpammsl, yibTpa3Byk, KT, MPT u spepHas MenuuuHa) U OTYETHI
uMeroT 1 poBoil popmar.

NH-pemenns moaaepKUBalOT pa3padoTKy MepCOHAIM3UPOBAHHBIX IJIAHOB Jie-
YeHUs KUBOTHBIX. HampuMep, B yCIOBUSAX NPOMBILIJIEHHOTO KMBOTHOBOJCTBA C IIE-
JBI0 JIe4eOHO-TTPOYUIAKTUIECKOTO JTO3UPOBAHHOTO BO3JCHCTBUS I YCUJICHUS 00-
MEHHBIX ITPOLIECCOB, NOAHATHUSA 3AIIUTHBIX CHJI OPTaHU3Ma KUBOTHOTO IS DJIEKTPO-
JICYECHUS MPUMEHSIOT TOCTOSIHHBINA (HENpPEpPbIBHBIA M MMITYJbCHBIN) M NEPEMEHHBIH
TOKH [2-5]. AHanu3upys MEIUIMHCKYIO UCTOPUIO, TEHETUUECKUN MPOdUiIb, TaHHBIE
00 aKTyaJIbHOM COCTOSTHUM 37J0POBbSI KMBOTHOT'O, BO3MOKHO IPOTHO3UPOBATH €0
pEakiuIo Ha pa3/InyHbIC JIEYEOHbIE MEPONPUATHUS, TEM CaMbIM CHUXAasi PUCK 10O0Y-
HBIX 2 (PEKTOB.

—| 3.‘!!’.‘}:'[[')01“.“!(‘““(.‘ |
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HMITYJIBC-
e e " 13 - poBOJIHO-
.);;)anr;o Daextpo-| | Asman- v I%ll- Hast Basi; can-
pes co'u-'rc- Iy ._'u.c- HIVKTO- THMETPO-
panus Tepanis TepMHS BOJTHOBASI

JlnaunamoTe-
panus

Pucynok 3 — Bugpl anexrponeuenus [ 5]

Ha ocHOBe MHTEIUIEKTyalbHOTO aHAINU3a OOJBIINX JAHHBIX, TIOTYYEHHBIX B X0/
BETEPUHAPHBIX MCCIIEIOBAHUI, BO3SMOKHO BBISIBJICHUE CYIIECTBYIOIINX B3aMMOCBSI3eH U
3aKOHOMEPHOCTEN B IPEAMETHOM 00J1aCTH, 000CHOBAHUE TPEHIOB €€ PA3BUTHAL.

Ha nmnardopme «CBo&.DepmepcTBO» 3amyllleH BETEpUHAPHBIN 00T, pa3pado-
TaHHBIN MPU TOJJIEP)KKEe MPOPUIBHBIX By30B. Digital-cepBuc kpyriocyTouHno u Oec-
IUIATHO TNPEAOCTABISIET KOHCYJIbTAalluu (epMepaM, CIOCOOEH MOCTaBUTh IpPEaBapH-
TEJNbHBIN JAMAarHo3, AaTh TUIIOBbIE PEKOMEHIAIMH IO JICYEHUIO CEeJIbCKOXO3SHCTBEH-
HBIX JKUBOTHBIX. Pa3paboTunKky BUPTYaTbHOTO MOMOIIIHUKA B paMKax €ro MoauQu-
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KAl HAaMEPEHBI B JIAJTbHEHIIIEM YIydIUTh pacro3HaBaHue OOJIe3HEH MyTeM Jopa-
00TKM KJlacCU(PUKAMKU MOTEHUUATBHBIX OOJE3HEeW >KMBOTHBIX MO HX TEKCTOBBIM
OMKCAHUSAM U BbIJICJICHUS TPU3HAKOB 3200JIEBAHUM B TEKCTOBBIX COOOIIECHUSX [6].

NU-pemieHns] MPUMEHSIOT KIMHUKH M HCCIIEOBATENIbCKUE LEeHTpbl. Hampu-
Mmep, kommnanus «Medtronicy» ucnons3yetr MW ninst co3gaHusi BBICOKOTEXHOIOTUYHBIX
BeTEpUHAPHBIX UHCTPYMEHTOB, «NVIDIA» ¢ ucnonb3zoBanuem renepatuBHoro M1 u
OOJBIINX SI3BIKOBBIX MOJIEIEH MOJACPKUBACT MPUHATHE PEUICHUN CHeHaIUCTaMH,
cucteMa BeTcepTuduranuu «MepKypHil» MpU aHAINW3E AIEKTPOHHBIX JOKYMEHTOB
CIocOOHa BBISBIIATH HAPYIICHUS TPU 00OPOTE MPOIYKIIMU KMUBOTHOBOACTBA [7-9].
[Tomumo sTOTO, MO MHEHHMIO criernanuctoB, GPT-4 cnmoco6eH momMouyb BEeTBpauaM co-
OupaTh M aHAJTU3UPOBATH JIAHHBIE O COCTOSIHHH 3JI0POBbSI KUBOTHBIX, MPUHUMATH
pemenus [10]. Cuuraem, yto MU nenecooOpa3HO HCIOIB30BaTh TaAKXKE B MPOQECCH-
OHAJIBHOM MOJATOTOBKE OYIyIIMX BETEPUHAPOB.

Cnenuanuctel oTMedaroT, 4yto MM -pemenust coaepxar OnpeeeHHbIE PUCKH,
Tak Kak 3¢dexktuBHOCT, UM B BeTepuHapHOW MeaUIIMHE O0YyCIOBJIEHA KaK TOYHO-
CThIO pa3pabOTaHHBIX AJTOPUTMOB, TaK M KaUY€CTBOM JIaHHBIX, MOJYYEHHBIX B XOJI€
BETEPUHAPHBIX UCCIEAOBaHUN. Ba)KHBIA aCIIeKT 3aKJIIOYAETCS TAK)KE B MCIIOJIb30Ba-
HUU KOH(UICHIINATBHBIX JAHHBIX B TUATHOCTUKE U JICYCHUH KUBOTHBIX.

BoiBoabl. U1 npennaraeT COBpEMEHHYIO MapajgurMy JJisl YIpaBI€HUS U MPO-
THO3UPOBAHMUS COCTOSIHUSA 3/10POBbSI CEJILCKOXO35IMCTBEHHBIX )KUBOTHBIX, BBICTYIIAET
MEPCHEKTUBHBIM UHCTPYMEHTOM B BETEPUHAPHOW MEAULIUHE.
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HIU®POBBIE JIBOMHUKHA B JIECHOM XO35CTBE POCCUU

AHHoTamusi. B cratee paccMoTpeHbl BOIpockl HU(PPOBOIl TpaHCHOpMALUU
JIECHOTO XO3sICTBAa HA OCHOBE IU(PPOBBIX peIICHUI. Y CTAHOBIEHO, YTO UCMHOJIb30-
BaHue B oTpaciu uudposix aBoitHuKOB (I[/]) o0ycrnoBnuBaet poct 3¢ pekTuBHO-
ctu ee (yHkuuoHupoBaHusd. IlokazaHo, 4TO KOMIUIEKCHOE Hcmosb3oBaHue [[J]
MO3BOJIMT B MEPCIEKTUBE MEPENTH K pa3padboTke cetu mudposbix [IJ] mpupoaubix
00BEKTOB CTPaHBI.

KiroueBble cjI0Ba: IPUPOAHBIE PECYPCHI, JECHOE X034UCTBO, IU(PPOBBIE TEX-
HOJIOTUH, IU(PPOBBIE ABOMHUKH, UCKYCCTBEHHBIA MHTEIIICKT

Pogonyshev V.A., Pogonysheva D.A.
DIGITAL TWIN IN RUSSIAN FORESTR

Abstract. The article discusses the issues of digital transformation of forestry
based on digital solutions. It is established that the use of digital doubles in the in-
dustry causes an increase in the efficiency of its functioning. It is shown that the inte-
grated use of the data center will allow in the future to move to the development of a
network of digital data centers of natural objects of the country

Keywords: natural resources, forestry, digital technologies, digital twins, arti-
ficial intelligence
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BBenenue. B Hacrosiee BpeMsi BAXKHYIO pOJIb B KU3HEIEATECILHOCTH OOIIe-
CTBA UIPArOT MPUPOJHBIE PECYPCHI, BKIOYAs JECHBIE pecypchl. OCHOBHBIM TPEHIOM
B Pa3BUTHUU MPUKIAJHBIX UCCIEAOBAHUN B JIECHOM XO3SMICTBE BBICTYIIAET UCHOJIb30-
BaHHE IU(MPOBBIX TEXHOJOTUH M PEHICHUH, XOpPOIIO 3apEKOMEHJOBABIIUX ceOs B
npyrux cdepax. [IocTOSIHHO pacTeT MHTEpec MpelCcTaBUTENed HAyKu U Ou3Heca K
udposeiM ABoitHKKaM (LIJ]). Baxnoi ocobenHocThio 11/] BRICTYMmaeT MCMOIB30Ba-
HUE aKTyaJlbHBIX OOJBIIMX JAaHHBIX 00 0OBEKTaX JIECHOTO XO34MCTBAa M UX TECHas
CBSI3b CO CBOUMH (PU3NYECKUMH OPUTHHAIAMH.

Heasb. Llensro ucciienoBanus ABISETCS aHAIU3 COCTOSIHUSA U niepcnekTuB L] B
JIECHOM XO3SMCTBE.

Marepuajbl 1 METOABI MCCJIeA0BaHUsA. MaTepuansl 1 METOIMKA UCCIIEI0Ba-
HUS TIPEJICTABISIIOT cOO00M 0030p U(POBBIX PELICHH B IECHOM XO3sIIICTBE.

PesyabTatsl n ux odcy:xkaenue. [Tox [/ mOHMMAOT TEXHOJIOTHIO YETBEPTOM
MIPOMBIIIUICHHONW PEBOJIIOIMK, OTPAKAIONIYI0 aKTyaJdbHYI0 HHGOpMAIMo B KuOep-
MPOCTPAHCTBE ¥ MAHUITYJIMPYIONIYIO PEaTbHBIMU OOBEKTAMH B MPOIECCE UCCIEA0Ba-
HUA UHGOPMAIIMOHHBIX MoOJeNiel ¢ 1eNblo pocta 3PpGEeKTUBHOCTH (HYHKIIMOHUPOBA-
HUs 00beKTa (TIpoliecca, CUCTeMbl) (puc. 1).

A

YOENWYeHWe KEYECTEd NPOQYKTA | 34%

CHIDHEHNE CTOWMOCTH NPOHIBOACTES | 30%

CHIHEHME HEJANMAHNPDBAHHLIX NRPOCTOSE | 28%

YBENM4EHE NPONIBONHTENLHOCTH 1 25%

ObecnedaHide BEAONACHOD NPOHIBOACTES | 2400

TeCcTHpOBAHWE HOBbIX WIEA NPOEKTHROBEHHA 1 16%

Yiy-IaHrE NPOayYKToR ] 1485
Ludrposan Tpancchopmala NpeanpuaTia 1 13%
YEROPEHWE HHEIDPMALNH O HOBLIX MRAEYRTAX 1 13%
CHiwete 3aNnanMpoBanHbix npoctoes [T 119
Cooreercrewe TpeGosanuam perynatopos | 10%
TPEHUHT ND HOBLIM NPOWIEDACTEEHHLIM NPOLECCANM : 8%
NpoaKTMPOBOHHEE HIMEHEHUA B : 8%
NPQWUIB0ACTESHHDH NHHAK

OfocneqoHne COPBHGE KOMEYHEM NONEICEATENAM 5%

QEHDENEHWE NPOAYKTA B NANEBLI YCNOEWAY ] 186

5% 10% 15% 20% 25% 30% 35% 40%

Pucynok 1 — ®@akropsl, ctumynupyromue npumenenne L1 [1]

Eciau B Hauane pa3BUTHS KOHIEMIIMU JaHHOTO IrdpoBoro pemeHus mox LIJ]
MOHUMAJIM TPEXKAE BCEro NU(PPOBYI0 MMUTAIMOHHYIO MOJENb, TO B JaIbHEHUIIIEM
Pa3pabOTUYMKH TOPa3yMEBAIOT TECHOE B3aWMOJICHCTBUE JOTOJTHEHHOW M BUPTYaslb-
HOH peanbHOCTH, rosiorpadun, uckyccrseHHoro uatemekra (MN) u np. (puc. 2).
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Pucynok 2 - [1/1 B HayuHbIX myOauKamnusx [2]

B o6miem ciaydae sramnbl pazpabotku L[/ necHoro xossiicTBa BKIIIOYAIOT HC-
ciefoBaHue oObekTa (MpU HamWuuud (U3UYECKOrO0 MPOTOTHUIIA), MOJECIUPOBAHUE
U(PPOBOM KOMUU UCCIEAYEMOT0 00BhEKTA, BOTUIOIICHUE MOEIH, TECTUPOBAHUE TTPO-
neccoB Ha [IJI, 3amyck/ Hamaaka, KOPpPEKTUPOBKA M PA3BUTHE PEATBHOTO OOBEK-
Ta/mporecca/CUCTEMBI I €ro MaKCUMalbHOH 3¢ dextuBHocTH [3-10].

OueBuaHO, uTo s co3nanus LI/l necHoro xo3siicTBa MpeXIe BCErO BOCTpe-
OoBaHbl TiepudepuiftHbie YCTPONCTBA, pabOTAIOIINE B PEKUME PEaIbHOIO BPEMEHU
JUIS1 IOJTYYEHHUS JIECHBIX JaHHbIX. OHAKO Ha JIECHBIX 3€MJISIX TAKUX YCJIOBUHM CO3/1aTh
HE TPEACTAaBISECTCS BO3MOXHBIM, YTO 3aTPyAHSET MOJY4YCHUE JIECHBIX JIaHHBIX.
BcenenctBue storo mucraniimoHHoe 30HAMpoBaHue 3emin (/I33) mpemgocrasiseT He-
obxoauMebie nanubie [11-14].

O6mas riomnaab 3eMens JecHoro Gouaa B PO cocrasnser okosno 1,2 mapn ra.
Ceroanst nHopMaims 0 JIECHBIX pecypcax CHJIBHO pa3po3HeHa, OBICTPO ycTapeBa-
€T, €€ CJIO)KHO arperupoBaTh B €IMHBIN MacCUB. JKCIEPTH OTMeYaroT, uto L[] neca
MO3BOJIUT BECTU OHJIAMH y4eT BCEX MPUPOJHBIX U AHTPOINOTCHHBIX MU3MEHEHUU B
JaHHOM cdepe.

C 1 cents6ps 2023 roga B MWJIOTHOM pexuMme Hadata padora LI neca —
OI'MC JIK. VMcnosib30BaHUE TAaHHOW CHUCTEMBl OOBbEIUHHUT BaXKHEUILINE XapaKTepu-
CTUKH JIECOB M MX OOBEKTOB, MPOUCXOJAIINE U3MEHEHUS C UCIOJb30BAHUEM JaH-
Hbix /133 u MU OynyT oToOpaxaTbesi B peKMME peaJbHOr0 BPEMEHH. YKe K CHUCTe-
M€ IOJKIIOUCHBI ApxaHreibckasi, MockoBckas U YiabsHOBcKas oOnactu. Eme 10
peruoHoB B npouecce noxydenus gocrtyna k ®I'MC. B 2024 rony Bce pernonsl PO
HAaYHYT BECTH YYET JIECOB B AJICKTPOHHOM Buje. Pociecxo3 cooOmui, 4To 3ieK-
TPOHHBIN peecTp JiecoB BCTynuT B cuiy ¢ | sHBapsa 2025 roga. K uncny riaBHbIX
3ana4 co3aanus L] mecHol oTpaciv OTHOCUTCS €€ JEKPUMHUHAIM3AINS, TOBBIIICHUE
MPO3PAYHOCTH Pa0OTHI BCEX XO3SIMCTBYIOIIMX CYOBEKTOB, (POPMUPOBAHUE TTOHUMA-
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HUSI COCTOSIHMS JIECHBIX PECYpPCOB, MOBBIIIEHUE SKOHOMUYECKON U HKOJOTUYECKOU
3(deKTUBHOCTH JIECHOTO X035MCTBA.

Pocnecxo3 coctaBuil peUTHHT peruoHoB Poccuu mo ypoBHIO BEJIEHHS JIECHOTO
xo3saucrtBa. Jlugepamu Beictynarotr Tartapcran, Bosoroackas, JleHunrpazackas, Yiib-
SHOBCKasi, bpsiHckas u apyrue obnactu. B Hamem peruone oOmias miomnaab 3eMelb
necHoro ¢onaa Ha 1 suBaps 2023 roxa cocrapiseT okojo 1209.0 Teic. ra, Ha HUX 3a-
peructpupoBaHo npaBo cobctBeHHocTH P®. Pa3zpaboranHasi yrpaBieHUEM Jecamu
pernona nporpamma pasButus JIK HaneneHa Ha MEXBEIOMCTBEHHOE B3aMMOJIEH-
CTBHE, aKTyaJIM3alMIO JAHHBIX O PHIHOYHBIX CyOBEKTaX JIECHOU cephl, UX MOHUTO-
pPUHT 1 HHPOPMAITMOHHYIO TIOIIEPIKKY.

Ha 3emusix necuoro dhonaa peruona ¢ 2019 rona peammsyetcs mpoekT «Coxpa-
HEHUE JIECOB». B pernone yxxe mocaxxeHo Ca)K€HIEB Ha IUIOLIAJAN OKOJO 15 ThIC. Ta,
€XKETOJHO TMEPEBBINTOIHACTCA IUIAHOBBIA TMOKA3aTe€lb IO JIECOBOCCTAHOBIICHUIO.
BoNbIIMHCTBO apeHIATOPOB JIECHBIX YYACTKOB MMEIOT MUTOMHHUKHA U TEIUTULBI IJIS
BBIpAIIMBaHUs TOCaJ0YHOr0 Matepuana. ExeromHo BeIpamuBaercs 6osiee 10 muH
CaKEHIIEB €JIM, COCHBI, 1y0a, T.€. OCHOBHBIX JiecooOpa3zyromux nopo. [Ipoekt «Co-
XpaHEHUE JIECOB)» BKIIIOYAET TAKKE 3arOTOBKY CEMSH, YXO/I 3a JIECHBIMHU KYJIbTypPaMHU.
[To mannbiM Pocrnecxosa, oOiiee KOJUYECTBO JIEPEBHEB B pEruoHe mpesbimaeT 1,1
mipa. B o0nactu B cpesiHeM Ha OJHOTO kuTenst mpuxoautcs okojo 1000 nepeBbeB.
Ha bpsumube ynkiumonupyot 128 0cob60 oXpaHSIeMbIX TPUPOIHBIX TEPPUTOPUI
IUIoIaabIo 0oiiee 148 ThIC. ra.

Bo3moxnocTtu L/] necHoro xo3sicTBa mo3BOJISAT TPUHUMATh PEICHUS], MAHU-
MU3UPYIOIIUX PoJib YesoBeka. 11J[ OyayT rotoBsl paboTaTh aBTOHOMHO, KOOPAUHU-
pysa aeuctBus ¢ Apyrumu L[/, BBIIONHATH CaMOJMATHOCTHKY M CaMOCTOSITEIIBHO
YCTpaHATh BO3HUKIINE HEUCHPABHOCTU. B mepcrnekTuBe BaKHEUIIME MPOLECCHl MO
YIPaBJIEHUIO TTPOU3BOJICTBEHHBIMU OOBEKTaMH, MPOLIECCaMU, CUCTEMaMu, pecypca-
MU, BKJIIOYasl KIIOYEBbIE HAIIMOHAIBHBIC peCcypchl, OyayT KoHTpoiupoBatbes 1[/] aB-
TOHOMHO Ha OCHOBE HCIIOJIb30BaHHUs OTpaciieBbix IUdpoBbix miatdopm. [omyuur
BOIUIONIEHUE KOHIEeNIHs HanuoHanbHbIX L[/, mo3Bomstomast chopmupoBath cete-
BYIO CTPYKTYPY JUISl pEIIeHUs TI100aIbHBIX aKTyaIbHBIX 3a]1a4.

BoiBoabl. Cuutaem, uto ucnosib3oBanue LI/ mecHOro xo35iicTBa, Kak UHCTPY-
MEHTa TMOBBIIIECHUSI dPPEKTUBHOCTH TOCYAAPCTBEHHOTO YIPABJICHHS JIECHBIMH pe-
Cypcamu, IO3BOJIUT MOBBICHUTh B ILIEJIOM YPOBE€Hb OTEUECTBEHHOM SKOHOMHKHU, €€
KOHKYPEHTOCTIOCOOHOCTh, MPUYMHOXKUTh MPUPOJIHbIE OOraTCTBa, MOBBICUTH Kaye-
CTBO »KU3HU HACEJICHUS CTPAHBI.
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VIIK 004.04

Huxyaun B.B. xanz. Texs. Hayk
IMonoBunko /I.E., 6akanasp
®I'bOY BO bpsuckuii 'AY

OCOBEHHOCTH HCIIOJIb3OBAHUA U ITPUMEHEHWA CUCTEM
ABTOMATHU3NPOBAHHOI'O KOHTPOJIA 3BHAHUU OBYYAIOIIINXCA

Annotaumsi: OrieHKa CBOWCTBAa 00pa30BaHUsS celyac OJlHA U3 CaMbIX CBOE-
BpEMEHHBIX 3aj/1au B cpepe oOpazoBanus. C 0IHOM CTOPOHBI, 3TO 3aHUMAET OOJIBIIIOE
KOJINYECTBO BPEMEHH, C MHOM - HEOOXOJUMOCTb aHau3a MPUOOPETECHHBIX JAHHBIX U
COKpallleHUs CTaJAuU PEaklMu Ha NMpuoOpeTeHHble uToru. HykHO 3a01aroBpeMeHHO
00CYIUTh TIpefeiibl MPEBBINICHUST YIPABICHYECKUX MEpP, KOTOPhIE HYKHO CHENIaTh
JU1sl KOH(UTYpaluu CBoMcTBa 00pa3oBaHMUs.

HeyBsi3ka BHyTpEHHEN NE€IaroruyecKoi JUAarHOCTUKU JEATEIbHO Pa3BUBACTCS
¢ 1980-x u 1990-x romoB. OgHUM U3 HAMpaBJICHU CUHTE3a B JAHHOW 00JIACTH CUU-
TAETCsl acCOLMAIMSI C MAaTEeMAaTHUYECKUMHU CIoco0amMu U MHGOPMAIIMOHHBIMU TEXHO-
norusMu. Bce BhIlIeynoMsiHyTO€ TOBOPUT 00 aKTyaIbHOCTU U3YUYEHUSI.

KuroueBble ci10Ba: KOMIBIOTEPU3ALMS, UCIBITAHUE, KOHTPOJIb, BOCIIUTAHUE,
nH(OPMAITMOHHBIE TEXHOJIOTHUH, Ka4e€CTBO, TEXHUYECKHUE CTTIOCOOBI.

Nikulin V.V., Polovinko D.E.

FEATURES OF THE USE AND APPLICATION OF AUTOMATED CONTROL
SYSTEMS OF STUDENTS' KNOWLEDGE

Abstract: Evaluation of the properties of education is now one of the most
timely tasks in the field of education. On the one hand, it takes a lot of time, on the
other - the need to analyze the acquired data and reduce the stage of reaction to the
acquired results. It is necessary to mention in advance the limits of exceeding the
management measures that need to be done to figure out the properties of education.

The inconsistency of internal pedagogical diagnostics has been actively devel-
oping since the 1980s and 1990s. One of the directions of synthesis in this area is
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considered to be an association with mathematical methods and information technol-
ogies. All of the above indicates the relevance of the study.

Keywords: computerization, testing, control, education, information technolo-
gy, quality, technical means.

C BO3HHMKHOBEHHEM KOMIIBIOTEPU3UPOBAHHBIX ayJIUTOPUNH B MHCTUTYTax
c(OpPMHUPOBATIUCH UJIEU IIPO UX MCIOJIB30BAaHUS AJI1 OpraHU3allMM aBTOMATHYECKOIO
KOHTPOJIS 3HaHUM CTyJIeHTOB. Ho mepBble maru oka3ajauch HE OYE€Hb YCIEHIIHBIMU -
HE XBaTUJIO OMBITA, HE OBUTH CPOPMYITHPOBAHBI CIIOCOOBI, HE OBLITU ONPEACTICHBI Mpe-
Jenbl M CIIOCOOHOCTH aBTOMaTH3alWu ynpasieHus. Ha cerogHss 3TM HeIOCTaTKH
(aKTUYECKH YCTpPaHEHbI, U aBTOMATHUECKOE YIIPaBJICHHUE MOIyYUIIO OOIIMPHOE pac-
MIPOCTPAHEHUE B YHUBEPCUTETAX, HO HE TOJBKO MPH MPENOAaBaHUU OCOOBIX MpeaMe-
ToB. [IprHMMasi BO BHUMaHHE C MaHIEMHEN y Hac B CTPAHE U B MHpE B 00JacTH 00-
pa30BaHMs U 3a €€ IpEAesIaMi OYEHb CHJIBHO BO3POC DHTY3Ma3M K aBTOMAaTU3ALMU
pa3HbBIX BUIOB 00pa30BaTENbHON M aJMUHUCTPATUBHOM JesATeNbHOCTH. B yueOHOM
NEATEIBbHOCTH CTYJICHTOB HY’KHO PacllO3HAaBATh TEOPETUUECKUE ITO3HAHUS U IIPAKTHU-
YEeCKUE CIIOCOOHOCTU PadOTBHI.

B kauecTBe rmaBHBIX (OOBIYHBIX) CIIOCOOOB MPOBEPKHU TEOPETUUYECKUX 3HAHUMN
MO>KHO UCIIOJIb30BaTh:

®  YCTHBIE BOIIPOCHI;

MMCbMEHHOE JJOKA3aTeNbCTBO;
CaMO3aHATOCTb;
TECTUPOBAHUE;
nabopaTtopHbie pabOTHI.

YcTHBIN OMPOC Kak MpOBEpKa 3HAHWUN 00yJaroUIuXCsi MPOBOAUTCS B (hopMe Jio-
00BOIr0 M MHIUBHUAYAIbHOTO TeCTUpOBaHUA. [Ipu hpoHTaAIIBHOM BEIOOPOYHOM OIIpOCE
B KpaTKHUE CPOKH MPOBEPSIETCS] COCTOSTHUE 3HAHUM ydallluXcs BCEW TPYMIbI IO OMNpe-
JeJICHHON mpobyiemMe 00 rpyIme BOMpocoB. ITa ¢opma MPOBEPKH HUCIIOIb3YETCS,
4YTOOBI ONPEAENINTh, TOTOBA JIU FPpyMNNa K:

VICCJIEIOBAHNE HOBBIX MAaTEpPUAJIOB;

orpeseneHne GopMUpPOBaAHUS TTOHITHH;

IpOBEpKa JIOMAIIHEro 3aJ[aHus; Liar 3a [IaroM JiM0o, B KOHLE KOHIIOB, NPO-
BEpKa y4eOHOro MaTepuaia, TOJIbKO-4TO pa3BEpHYTOr0 Ha 3aHSATHH.

JIn4HBINA YCTHBIN ONPOC 1a€T BO3MOKHOCTB BBISIBUTH IIPABUIIBHOCTH OTBETA I10
COJIEpKaHUIO, €T0 MOCJIEI0BATEIbHOCTh, HE3aBUCUMOCTh CYKJIEHUW U BBIBOJOB, CTY-
NE€Hb PA3BUTHS JOTUYECKOTO MBIIUICHUS, KYJIbTYpY peuH yuamierocs. /Jlannas ¢popma
ynoTpeoseTcs AJid TEKYIIEro ¥ HalpaBJIEHHOIO Ha ONPEEICHHYI0 TEMAaTUKY YYeTa,
TaKXKe JJI Pa3BUTUSA U OTPAOOTKU 3KCIEPUMEHTAIBHBIX CIIOCOOHOCTEN 00yYaromuX-
cst. [Ipu 5TOM yCTHBIN BRIOOPOYHBIM OMPOC CUUTAETCA EHCTBEHHBIM, €CIM OH OPHEH-
TUPOBAH HA BBISABICHUE CMBICIA BOCIPHUATUS MO3HAHUNA U TOHUMAaHUS UX HCIOJb30-
BaHHUs, €CJIIM OH CTUMYJIMPYET CaMOCTOSITENBHOCTh U TBOPYECKYI0 AKTUBHOCTH BOC-
MUTaHHHKA.

B xone oOydeHus, 0COOEHHO 3TO MOBIMSIIO Ha KOMITBIOTEPU3ALIUIO KOHTPOJIS
pe3ynbTaToB oOyueHus. Ceituac GoJiee MOJb3YIOUUMCS MOMYJISIPHOCTHIO BUJIOM Ta-

180



KOTO KOHTPOJISI SBJISIETCSI TECTUPOBAHUE, OCHOBAHHOE HA Pa3roBope MH(POPMAIMOH-
HOM cucTeMbl U cTyAeHTa. C MOBBIIIEHHEM CKOPOCTU HMCHOJIb30BAHUS TEXHUYECKHUX
CPEIICTB U CHIKEHHMEM IIeH Ha KOMITbIOTEPHOE 000pYyA0BaHNE, BOSBHUKHOBEHUEM BbI-
COKOKa4YECTBEHHBIX U MOIIHBIX CUCTEM MTPOTPaMMUPOBAHUS BO3pOCIIa MOTPEOHOCTH B
CUCTEMAax, MO3BOJISIONINX OECIPUCTPACTHO, CTPEMUTEIBHO U HAKPEMKO OIICHUBATH
MO3HAHUS CTYJIEHTOB, TMpejyiaras pa3judHble 3aHUMaTeIbHble (OPMBI B3aUMOJICH-
CTBHSI C HUMH.

MOHUTOPUHT 3aciyT pe3yJbTaTOB OOyYEHUS C MPUMEHEHHEM COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTHH B TIpoliecce oOpa30BaHUS WMEET PSNl SBHBIX Ipe-
MMYIIECTB Mepel UHBIMU CLIOCO0aMH KOHTPOJISA, CPEIU KOTOPBIX:

® BBICOKAsl CTENCHb CTAaHAAPTU3ALINY;
00BEKTHUBHOCTH B OLICHKE PE3yJIbTATOB;

KoM(dOpTHas KOJIMYECTBEHHAsI (hOpMa BBIPAXKEHUS pPe3yIbTaTOB;
MOBBIIIIEHHAS] YCTOMYUBOCTD K TO/IJICTIKAM;

BBICOKAsi CKOPOCTh 00pa0OTKH pe3yJIbTaTOB;

eAMHO00pa3ue TpeOoBaHUM J1si a0COIIOTHO BCEX CTY/ICHTOB;
UCKJIIOUEHHE CYyObEKTUBHOCTH BO BPEMsI OLIEHKH PE3yJIbTaTOB.

[Ipu BceM 3TOM y/100CTBO HAIMYUS KOJMYECTBEHHBIX XapaKTEPUCTUK BhIpaxkKa-
€TCA B BO3MOXXHOCTH aCCOIMUPOBATH MO3HAHUSI M YMEHHSI OJIHUX CTYJEHTOB C WHBI-
MU JIUOO TPOCIIECIUTh TUHAMUKY YCBOCHHS 3HAHUHN CTYJCHTOM B IPOIEcce 00yUeHHUS.
[TosToMy, €CTh TPOTUBOPEUUSI MEKY:

® HAJIMYME KOMIBIOTEPU3UPOBAHHBIX CPEJCTB O0YUYEHUSI, KOTOPhIE MTO3BOJIAIN
Obl CHU3UTh HEMPOAYKTHUBHBIC 3aTPaThl KUBOTO TPyJa yUWUTEIEH U COXPAHUTh Tpa-
TUITMOHHBIE (OPMBI KOHTPOJS 3HAHUW BO BpEJ METOIOJOTUYECKOMY IMOTEHIIHATY
YUHTENEH CTapllero BO3pacra;

® BO3MOKHOCTb MPEIJIOKHUTh CTyIEHTaM OO0Jibllie CBOOOIHOTO BHIOOpA HAMpaB-
JieHUs1 OOy4YEHHs B MPOIIECCE MOTYUCHHSI 00pPa30BaHMsI C BO3MOYKHOCTHEO CAMOKOHTPOJIS
MPUOOPETEHHBIX 3HAHUN U UCTIOIB30BaHMSI KJIaCCUUYECKOU (PopMBbI 00yUeHUSI.

B coBpeMeHHOI meaarorudeckoi MpakTUKE YHOTPEOJSIOTCS MOCIETyIOIre
BHJIbI KOHTPOJISI 3HAHUM:

® NCXOJIHBIMN;

MOArOTOBUTEIBLHOM;
TEKYLIUN;
IIEPUOINYECKUM;
HUTOTOBBIN.

OcCHOBOM ISl ONpeNeNICHUsT 3TUX BUIOB KOHTPOJISA SIBISETCA CHEIU(PUIHOCTD
TUAAKTUYECKUX 3a7a4 Ha Pa3IMYHBIX dTamax OOy4YeHUs: - TEeKYIIUH KOHTPOJIb WC-
MOJTHSIETCSI B XOJI€ OCBOEHHUSI HOBOTO Y4YEOHOTO Marepuaia; - MOBTOPSIONIUICS HUC-
MOJIB3YETCS ISl IPOBEPKHU YCBOCHUSI 00beMa M3ydyaeMoro Marepuaina (TeMbl, pase-
J1a); - UTOTOBBIA KOHTPOJIb BBISBIISIET CTENEHb OBJIAJICHUS YU€OHBIM MAaTEpPUAIIOM 10
npeaMeTy, pSaay JUCHUIUIMH (Ha dK3aMeHax).

Takum 00pa3oM, ATU BCE BUJIBI B KAKOW-TO CTETNIEHU MOBTOPSIOT JIOTHUKY IMPO-
necca oopazoBanus. [IpenBapuTeNbHBIN KOHTPOJIb SIBISETCS HY>KHBIM YCJIOBUEM IS
YCHENTHOTO TUTAaHUPOBAHUS W YINpaBJICHUS Y4eOHbIM mporieccoM. OH AaeT BO3MOXK-
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HOCTbh HAWTH TEKYIIMI (MCXOIHBII) YPOBEHb 3HAHUI U YMEHUN CTYJEHTOB, 4TOO HC-
M0JIb30BaTh €ro B Ka4ecTBe 0a3bl U OPUEHTHPA JJIsl AOMYCTUMOM CIOXKHOCTH Y4eOHO-
ro Marepuasna.

Ha ocHOBe MaHHBIX MOJATOTOBUTEIBLHOTO KOHTPOJISA, MPOBEAECHHOTO B CAMOM
HayaJie rojia, Mefaror 3aHOCUT KOPPEKTUBBI B KaJCHAAPHBIN IJIaH HA ONpPEIeICHHYIO
TEMaTUKY, ONpeNeNsieT, KaKuM paszfenaM ydyeOHOW NporpaMmbl CIEAyeT YACNIUTb
0oJIpllle BHUMAHHUS Ha YNPAKHEHUSX C ONPEACICHHOW TpyIIoN, 0003HAYUTh MYyTH
YCTpaHEHHUsI BBISIBIICHHBIX MTPOOEJIOB B 3HAHUSIX CTYJEHTOB [1].

Hcxoanslit ypoBeHb (PUKCHPYETCS MOATOTOBUTENBHBIM KOHTpoOJieM. ComocTas-
JIEHUE HCXOJIHOTO YPOBHSI TOJITOTOBKM C OKOHYATEJIbHBIM IO3BOJSET H3MEPUTH
"poct" 3HaHU, cTENEeHb C(HOPMUPOBAHHOCTH CIIOCOOHOCTEN U YMEHHI.

Texymuil KOHTPOJIb SBJISIETCS TJIABHBIM BUIOM IPOBEPKH 3HAHWUWA CTYJEHTOB.
Ero rnaBHas 3ajmayka - ynpaBisiTh U KOPPEKTUPOBATH YUYEOHYIO NEATEIBHOCTh CTY-
JEHTOB. DTO Aa€T BO3MOXHOCTD MOJIyYUTh MEPBUUHYIO HH(OPMALIUIO O XOJ€ U Kaye-
CTBE YCBOEHMsI yueOHOr0o Marepuasa, TakKe IPOBOJIUTh PErYJISPHYIO, HACHIIICHHYIO
U 1ICJICHANPABIICHHYIO PabOTy CTYIEHTOB. [2]

Texkymuid KOHTPOJIb O053aH 3aHUMATh MAJCHBKYIO 4YacTh Y4€OHOTO 3aHSATHUSA,
4T00 HE NMPUBOAUTH K MOCIEUIHOCTH B MPEJCTABICHUN HOBOTO MaTepuaia U 3aKpen-
JeHuH npuoOpeTeHHoN nHbopMaluu. bosbie nHTepBaIbl HE MOTYT JOITYCKaThCs B
KOHTPOJIE KaKJIOTO CTYACHTA. B TaHHOM cilydae CTyJIEHT IIEPECTAET YaCTO TOTOBUTHCS
K 3aHSTHSIM, a, CJIE0BATEIbHO, CHCTEMATUYECKHU 3aKPEIUISITh IPOUICHHBIA MaTepHall.

Pe3ynpTaThl mporuo3a ynoTpeOstoTes A CO3/IaHus MOJIETHU TPSAIYILEro Mo-
BEJICHUS CTYJIEHTa, KOTOPBIM JOMYyCKAaeT OIUIOUIHOCTH AAHHOTO THIA JIHOO HMEET
OTpeIeJICHHbIC MTPOOEIIbl B 3HAHUSX, CIIOCOOHOCTEN M YMEHUI MO3HABATEIBHOM J1es-
TEIbHOCTH. J[MarHOCTHKA MOMOTAET MOJIYYUTh TOCTOBEPHBIE BBIBOABI JJISl JalbHEH-
HIETo TUIAHUPOBAHUS U pealn3alny 00pa3oBaTesIbHOIO Mpoliecca.

[ToBTOPSFOIIMIACS KOHTPOJIb TTO3BOJIIET HAMTH KAYECTBO MCCIIEAOBAHUSA CTYJICH-
TaMU y4eOHOT0 MaTepuaia 1o paszeiiaM, TeMaM JUCHUILTUHBL. JJaHHBIA KOHTPOJh Kak
OOBIYHO MPOBOAMTCA Mapy pa3 B roa. OOpas3lioM MOBTOPSIOMIETOCS KOHTPOJS MOTYT
SBIIATHCS. KOHTPOJIbHBIE pabOThI, KOHTPOJIbHO-YYETHO-0000maromnue kiaccol. [loBTo-
PSAIOIIMICA KOHTPOJIb MO3BOJISIET MPOBEPUTH CUITY YCBOEHHS MPHUOOPETEHHBIX 3HAHUI
U IPUOOPETEHHBIX CIOCOOHOCTEH, TTOCKOJIbKY OH IPOBOJIUTCS MO MPOLIECTBUU JOJTO-
o IIepuo/ia BpEMEHH, HO HE M0 OTEIbHBIM MOPLHUSAM Y4eOHOT0 MaTepuaia.

[Ipy moMoIM MOBTOPSIIOIIETOCS KOHTPOJS 0000IAeTCsl M yCBaUBAETCsl LIEJIbIM
pasnen (TemMa), BBISBISIOTCS JIOTUYECKHE CBSI3U C MHBIMHU pasjiejaMu, MpeaMeTaMu.
[IpomMeXyTOUHBI KOHTPOJIb OXBAaThIBAET CTYACHTOB BCEH TPYMIbl U MPOBOAUTCS B
(dopMe YyCTHOTO BBIOOPOYHOTO OMPOCa, MAJIEHBKOIO MUCHbMEHHOTO, KOMIBIOTEPHOTO
U MPOCTOr0 TECTUPOBAHMS, TPAKTUUECKON padoThl. [IpoBeaeHre ero oObIYHO Mpey-
CMOTPEHO B KaJICHJAPHbBIX U HAMPABIECHHBIX HA OMPEEICHHYIO TEMaTUKY TUIaHax. [5]

WTOroBbIil KOHTPOJIL OPUEHTUPOBAH HA IPOBEPKY OMPEACICHHBIX PE3YyJIbTaTOB
oOyueHus1, BHISIBICHUE CTENCHU OBJAJICHUS CTYJACHTOM CHCTEMOW 3HaHUM, YMEHUH U
CIIOCOOHOCTEM, MPUOOPETEHHBIX B XOJE HCCICIOBAHUS OMPENEIECHHOTO TpeIMeTa
00 psiga TUCIUTLIINH.

WTOroBeIli KOHTPOJIb — 3TO MHTEIPUPYIOLIUN KOHTPOJIb, KOHKPETHO OH I103-
BOJISIET CYJUTh 00 OOIIMX JOCTHXKEHUSIX CTyAeHTOB. [Ipym moAroToBke Ha HEro mpo-
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UCXOIUT OoJiee TiyOouaiiiiee 0000IeHHe U CUCTEMaTU3alis MPUOOPETEHHOro Ma-
Tepuasa, 4To MO3BOJIAET MOAHATH 3HAHUS U CIIOCOOHOCTH Ha HOBBIM ypoBeHb. [lpu
KJaccupukanuu 1 0000IEHNN 3HAHUNM M YMEHHUH CTYJIEHTOB pa3BUBAIONINi 3 deKT
00y4eHHs TaK)Ke MPOSIBISETCS B OCHOBHOM, ITOCKOJIBKY Ha 3TOM IlIare HeOObIKHOBEH-
HO aKTHBHO ()OPMHUPYIOTCS YMCTBEHHBIE CHOCOOHOCTH U yMEHHS [6].

3akioueHue

[Ipoucxonsimue U3MEHEHHUS COLUATBHO-DPKOHOMHYECKUX M TPABOBBIX KpHUTE-
pueB (YHKIIMOHUPOBAHUSI CUCTEMBI 00pa30BaHusl TPEOYIOT CO3IaHMS MPUHIIUATAAIb-
HO HOBBIX MOJXOJIOB K YIPABJIECHUIO U KOHTPOJIIO B 00pa30BaHUMU.

CoBpeMEeHHBII TMEepuoJa Pa3BUTHUS HALIEH CTpaHbl, NPaBUIBHO, OOO3HAYMII
HEO0OXOIMMOCTD aKTyaJIM3alliy TJIABHBIX LIEHHOCTEN B cepe 0Opa3oBaHus B CTPOrOM
COOTBETCTBHUH C INI00ATEHBIMU T€HACHIIUSIMHU.

Benymmii npruopuTeT KadecTBa 0Opa30BaHUs HAIIeNl OTPAXKEHHE B HALIMOHAJIb-
HOW JTIOKTPUHE pOCCHICKOro 00pa3oBaHus. JJaHHOE COOBITHE MPOJUKTOBAHO HATUYH-
€M TJIABHOTO IIPOTHUBOPEUMS] MEX]y COBPEMEHHBIMU TPEOOBAaHUSIMU K KaueCTBY 00-
pa3oBaHUs, NPEJOCTABISEMOr0 00pa30BaTENbHBIMU YUPEKICHUSIMHU, U OTpPaHUYCH-
HOCTBIO METOJIOB M TEXHOJIOTUH, IPUMEHSIEMBIX B XO/1€ YIIPABICHHUS.

Camoil o0mieil 1enbl0 MeJarornuyeckKuX HM3MEpPEeHU KadecTBa oOpa3oBaHUSA
JOJKHO OBITh CO3JJaHUE HMHCTPYMEHTOB Il OOBEKTUBHOW M HAJEKHOU OIEHKU
y4e€OHBIX JOCTHKEHHUU CTYIEHTOB. DTO TAKXKE MPUHUHUIIAAIBHO JUIsl TEOPETHUYECKOTO
000CHOBaHUS U MPAKTUYECKUX COBETOB MO Pa3pabdO0TKE M3MEPUTEIbHBIX MaTEPUAIIOB
U TIPOLIEYp, KOTOPbIE JAIOT YETKUE U HAJCKHbIE PE3yJIbTaThl IPUCYTCTBUE PA3HOTO
POJia BPEMEHHBIX, OPTaHU3AIIMOHHBIX U HAYYHO-TEXHUYECKUX OTPAaHUYCHUM.

MupoBOii OIBIT KCHOIB30BaHMSI TECTOB KaK METO/Ia OLIEHKU CBOMCTBa 00pa3oBa-
HUSI TIOKa3aJl HEOOXOAMMOCTh U MEPCIEKTUBHOCTh KOMIIBIOTEPHOT0 TecTupoBaHus. c-
MBITAaHUS JTAIOT BO3MOXKHOCTHh TIOJTYYUTh OECIPHUCTPACTHBIE OLICHKH YPOBHS 3HAHUH,
YMEHUH, HaBBIKOB M MPE/ICTABICHUH, BBISBUTH MTPOOEIBI B 00YUYEHUH, TPOBEPUTH COOT-
BETCTBHE BBITYCKHUKOB TPEOOBAHMSAM 00pa30BaTENbHBIX ATAIOHOB. COBMECTHO C KOM-
MBIOTEPHBIMEI TEXHOJIOTUSIMHU UCTIBITAHUSI TIOMOTAIOT TIEPEUTH K aJanTUBHOMY OOyue-
HUIO U KOHTPOJIIO 3HAHUH - OoJiee AEHUCTBEHHBIM, a TAaKKe HalMEHEe MPUMEHSIEMbIM
¢dbopmam opraHuzaiuy Mporecca 00pa3oBaHusl B HallleH OrPOMHOM cTpane [S].

AHanu3 pa3ianyHbIX (OPM OLIEHKH Pe3yIbTaTOB 00YUEHMsI TIO3BOJIUII IPUNTH K
BBIBOJIY UTO TECTHI JIyUIlle BCEr0 MOAXOAAT JiIsl aBToMaTu3auuu. [Ipoananusuposas u
COMOCTaBHUB 00Jiee MOJIHbIE TECTOBbIE 0O0O0JIOYKHU, CAENIAIN BBIBOJ, YTO UX BHEAPEHUE
B XOJI€ KOHTPOJISl 3HAHUM CTYAEHTOB JOBOJBHO 3()(PEKTUBHO, €CIU BHIOOP KOHCTPYK-
Topa ObLI ClIeJIaH BEPHO W BOMPOCHI ObUIM BepHO chopmynupoBanbl. Ho He crnenyeT
OTKa3bIBATHCSI OT UHBIX (POPM, KOTOpBIE YXKE CTAIHU KIACCUHYECKUMHU METOJAMH KOH-
TPOJIsSl 3HAHUM, CTIOCOOHOCTEN U YMEHUN CTYICHTOB.

Komnerorepuszamus mporecca KOHTPOJISE 3HAHMM JTa€T BO3MOXKHOCTH JOCTHT-
HYTb CJIEIYIOIINX MOJOKUTEIbHBIX PE3YIbTAaTOB:

® TIOBBICUTH OOBEKTUBHOCTDH OIICHKHU;

® MUHUMH3AIUS BO3MOKHOCTH (pabCH(UKAINN OIICHKH;

® BO3MOKHOCTH BBICJICKUBATh IUHAMUKY MPOTPECCa;

® VIIPOIIECHUE peaT3alii JTMIHOCTHO-HAIIETIEHHOTO MO/IX0/1a B O0OYUSHUH | T.]1. [6]
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NHCTPYMEHTAJIBHBIE CPEJICTBA
JJISA PASPABOTKHU BEB-IIPUJIOKEHUA

AnHoTaums. B cTtathe npeacTaBiieHa KiaccuduKaius BeO-MpUiioeHui, mpo-
BEJICH aHAJM3 COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEJCTB, UCIOIb3YEMBIX ISl pa3-
paboOTKHN BEO-TPUITIOKEHHM.

KiroueBbie cioBa: BeO-TpuiIoKeHHE, KiacCU(pUKAIUs, WHCTPYMEHTAJIbHbBIE
CpelcTBa pa3paboTKH.

Ulyanova N.D., Bro V., Titova 4.
WEB APPLICATION DEVELOPMENT TOOLS

Annotation. The article presents the classification of web applications, analyz-
es modern tools used for the development of web applications.
Keywords: web application, classification, development tools.

B coBpemenHOM Ou3HeC-MHpe BeO-MPUIIOKEHUSI UTPAIOT BaXHYIO poiib. OHU
HEOOXOUMBI JIJIs1 pa3MelieHus: HGOPMAIIHH TTOCTOSIHHOM U OOHOBJISIEMOH, BasKHEM-
IIeH 1ENbI0 SBISICTCS MPEIOCTaBICHUE KIHMEHTaM CBEACHHI, 1IEH Ha TOBapbl U MHO-
roe apyroe [1, 2]. BeO-npunoskeHus: MO3BOJISIIOT MPEANPUATUSM YIYUIIUTh KIUSHT-
CKHUI OTBIT, ONITUMHU3UPOBATH MPOIECCHl U MOBBICUTH dPPEKTUBHOCTH PabOTHI, TO-
ATOMY aKTyaJbHO B HACTOSIIEE BpEeMs H3Y4YEHHUE KITIOYEBBIX XapaKTEPUCTHK BeO-
MIPUJIOKEHUST M1 OCHOBHBIX TPYIIT HHCTPYMEHTAIBHBIX CPEACTB JJisi pa3paboTku BeO-
MIPUIIOKECHU M.

BeG-npuioxeHune mpeacTaBiseT co00i MPOrpaMMHOE OOecTieueHue, pasMe-
IIEHHOE Ha yNaJCHHBIX CepBEPax M MPEAOCTABISIEMOE MOIb30BATENIsIM Yepe3 WHTEP-
HeT-Opay3epsl [3]. OHO OT/IMYaeTCss OT CTaTUYECKUX BEO-CATOB TEM, UTO CHOCOOHO
B3aMMOJICICTBOBATH C TIOJB30BATEISIMH, 00pabaThIBaTh X 3aMPOCHI U MPEIOCTABIATh
TUHAMUYECKUNA KOHTEHT. BeO-priIoKeHUsT MOTYT BBIITOJIHATH Pa3IMUHbIC (DYHKITUH,
Ha4yMHAas OT YIPABJICHHS JAaHHBIMH U MIPEIOCTABIICHUS CEPBUCOB 0 00pabOTKM 3aKa-
30B U KOMMYHHUKAITUH C TIOJIb30BATEIISIMH.

OCHOBHBIC XapaKTEPUCTUKU BEO-TIPUITOKEHUH.

1. loctyn yepe3 Opay3ep - BeO-TIPHIIOKEHUS JOCTYIHBI Yepe3 OObIYHBbIE BEO-
Opay3epsl, 4TO 00er4aeT JOCTYII JIs TIoJIb30BarTenel 6€3 HeOOXOAMMOCTH YCTaHOB-
KU CIIEIUAIBHOTO IPOTPaMMHOTO 00€CTIeYeHHUS.
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2. lnHaMUYeCKHi KOHTEHT - CIIOCOOHOCTh BEO-TIPUIIOKEHUN TUHAMUYECKU 00-
HOBJIATh KOHTEHT B 3aBUCMMOCTH OT JCHCTBUIA MOJIb30BATENS U U3MEHEHUH TAHHBIX.

3. UHTepakTUBHOCTH - BEO-TIPUJIOKEHHUS MO3BOJISIOT MOJIb30BATENISIM B3aUMO-
JIEUCTBOBAaTh C pa3HbIMU (DYHKIIMOHAJIBHBIMU 3JIEMEHTAMH, TaKUMU KakK (OpPMBI,
KHOIIKH, U JPYTrHUe dJIeMEHThI HHTepdeiica.

4. baza MaHHBIX - MHOTHE BEO-TPUJIOKEHHSI UCIOJIb3YIOT 0a3bl JaHHBIX IS
XpaHeHusi uHpopmaiuu, oopadaTbiBaeMON MPUIIOKEHUEM, TAKON KakK MOJIb30BATEb-
CKH€ JJaHHBIE, 3aKa3bl WU TOBAPHI.

5. MHOromnonbs30BaTeabCKUd JOCTYIl - BEO-IPHIIOKEHHUS MO3BOJIIIOT MHOXKeE-
CTBY II0JIb30BATEJIEN OJJHOBPEMEHHO B3aMMOJIEHCTBOBATH C IPHIIOKEHUEM, UTO J€a-
€T WX UJCATHHBIM BRIOOPOM IS MPEAPHUATHI ¢ OOJIBIIUM 00BEMOM KJIMEHTOB M CO-
TPYTHUKOB.

Knaccudukanus BeO-NPUIIOKEHUN MO3BOJIAET ONPEACIUTh HAWIYYIIAW MOJ-
XO0Jl K pa3pabOTKe M OCYIIECTBUTH BHIOOP MOJXOJSAIIMX TEXHOJIOTHI. Paccmorpum
pa3HooOpa3Hble THUIBI BEO-MpUIOKEHUM. B HacTodiiee Bpemsi BBIIEISIOTCA BeO-
NPWIOKEHUSI CTaTUYECKHE, JUHAMUYECKHUE, HHTEPAKTUBHbBIC, MOOWIIbHBIE, COIUAb-
HBIE, a TAK)KE BEO-TIPUIIOKEHUS JJI YIIPABJICHUS pecypcamu.

Craruueckue BeO-MPUIOKEHUS MPEACTABISIOT COO0M BeO-CalThI, CoAepIKaIue
(UKCHUpPOBAaHHBIN KOHTEHT, KOTOPBIM HE M3MEHAETCS 0e3 BMENIaTelbCTBA Pa3padoT-
YuKa. DTH TPUIOKEHUS OOBIYHO UCTIONIB3YIOTCS JUIsl OTOOpakeHust HHGOpMaIiu, Ta-
KOM KaK KOHTaKTHBIC JaHHBIC, TEKCTOBBIC OMUCAHUSI TOBApOB M ycuyr. Jljis komma-
HUU CTAaTHYECKUE CTPAHUIIBI MOTYT OBITh MOJIE3HBIMU ISl TIPEAOCTABICHUSI 0Aa30BOM
MH(pOpMaMK 0 KOMIIAHUH, KOHTAKTaX U padOyuX yacax.

Jlunamudeckue BeO-NPUTIOKEHUS OOHOBJISIFOT KOHTEHT MOCTOSIHHO, B 3aBUCH-
MOCTH OT AEHUCTBUU MOJIb30BATENS WM U3MEHEHUN NaHHBIX. OHU MO3BOJIAIOT MOJIb-
30BaTeIIM B3aUMOJIEHCTBOBATh C CANTOM, HAlIPUMEP, ENaTh 3aKa3bl WU BBINOJIHATh
MOWCK IO MPOJAYKTaM M yciyraMm. B ciydae mpeanmpusiTusi, 3aHUMAIOIErocs Mpoja-
KEH TOBApOB WJIM MPEJOCTABICHUEM YCIYT, TMHAMHYECKOE BEO-TPUIIOKEHUE MOTJIO
OBl 00ecIIeunTh BOBMOXKHOCTh OHJIAMH-3aKa30B, OTCIICKUBAHUS CTaTyca YCIyTH U 00-
PaTHOM CBSI3U C KJIMCHTAMH.

WNuTepakTuBHBIC BEO-MPUIIOKEHUS SIBISIOTCS Pa3BUTUEM JTIMHAMUYECKUX TIPU-
JIO’KEHUM, PEJIOCTABIISAS TI0JIb30BaTENIIM OoJiee TIyOOKH YPOBEHb B3aUMOICHCTBHSI.
OTU NPUIIOKEHUSI MOTYT BKJIIOYATh B ce0st BeO-(hOpMbl, OHIAH-4YaThl U UHTEPAKTUB-
HBIE 3JIEMEHTHI MOJIb30BATEIBCKOr0 UHTEpPeiica. s npeanpusTus, 3aHUMarOILIETO-
Cs TMpOAAXKEeW TOBApOB WM NPEJOCTABICHUEM YCIYr, HWHTEpPaKTUBHOE BEO-
MPUJIOKEHUE MOXKET MPEAOCTaBUTh BO3MOXKHOCTh KJIMEHTaM YaT-TOAJCPKKH WU
OHJIaH-KOH(UTypaTop JJ1s1 BEIOOpA OMILIUNA YCIIYT.

MoOusibHbIE BEO-TIPUIIOKEHUSI ONITUMU3UPOBAHBI ISl PaOOThl HA MOOMIIBHBIX
YCTPOMCTBAX, TaKUX Kak cMapTHOHBI U TIaHIeTsl. OHM MO3BOJISIIOT KJIMEHTAM B3au-
MOJICHICTBOBaTh C TMPEACTABUTEIEM KOMIAHUM B JIBIDKCHUU: MOOWIIBHOE BeO-
MPWIOKEHUE MOXKET MPEIOCTABUTh KIMEHTaM BO3MOKHOCTH OBICTPO 3amucaThCsl Ha
MOJIyYeHHUE YCIyTH, HAlPUMEpP, PEMOHT COTOBOTO TeledoHa, WM OTCICKUBAThH CTa-
TyC 3aKa3a C IOMOIIbI0 MOOMIIBHBIX YCTPOUCTB.

CoruanbHbie BEO-TIPUIIOKEHUS TO3BOJIIOT TOJB30BATENSIM B3aUMO/IEHCTBO-
BaTh APYr ¢ ApyroM, oOMeHHWBaThCs MH(MOpMaIMell u co3maBath cooOmiectBa. Jlis
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MPEANPUATHS, 3aHUMAIOIIETOCS TPOJAXEH TOBApPOB WIIM TMPEJOCTABICHUEM YCIYT,
colMaJIbHbIe (DYHKIIMM MOTJM Obl MOMOYb KJIMEHTaM JEIUTHCS OMBITOM MpHOOpETe-
HUSl YCIYTHU, OCTABJIATh OT3BIBBI O KYIUIEHHBIX TOBapax U CO3/1aBaTh BUPTYaJIbHbIC
CO0O0I11eCTBA JIFOOUTENEH.

BeO-nipuiioxkeHust aisi ynpaplieHUsS pecypcaMu MNpPeloCTaBisOT (yHKIHO-
HAJIBHOCTD JJIsl YIIPABJICHUS TaHHBIMU M OIEpalusiMy Ha NPEINPUITAA. DT TPUIIO-
KEHUSI MOTYT OBITh MOJIE3HBIMHU JIJIs1 IPEANPUITHI C TO3ULIMK YIIPaBJICHUS 3aKa3amH,
CKJIQJICKUMH 3allacaMy U JTaHHBIMH KJIUCHTOB.

Knaccudukanus BeG-prIOKEHUN MPEAOCTaBISET MUPOKUM CIIEKTP BO3MOXK-
HOCTEU JUIsl mpeaAnpusiTuii. BeiOOp Moaxoadiero Tuna BeO-nmpuiioKeHus: 3aBUCUT OT
OusHec-1enel, MoTpeOHOCTEN KIMEHTOB U JTOCTYIHBIX pecypcoB. BaxkHO BbIOMpaTh
TaKOU THIT BEO-TIPUIIOKEHHU S, KOTOPHIH HAWITYUIIIMM 00pa30M COOTBETCTBYET IEIISM H
3a/1ayaM KOHKPETHOTO TIPEAMPHUSATHA.

Jl1st co3aHusi CalTOB MCTOJB3YIOTCS KOHCTPYKTOPBI, SI3BIKU JIJIsi pa3padOTKu
CalTOB M CUCTEMBI YIIPaBJICHHsI KOHTEHTOM [4-6]. Pa3paboTka BeO-TIpHIIOKEHUHN Tpe-
OyeT MCTOIB30BAHMS PA3IUYHBIX HHCTPYMEHTOB M TEXHOJIOTUN. PaccMOTpuM OCHOB-
HbI€ HMHCTPYMEHTBI, KOTOpPHIE MOTYT OBITh MCHOJB30BaHBl MPH CO3JaHUU BeO-
NPWIOKEHUS 7151 mpeanpustusi. OHU BKIIIOYAIOT B C€0s1 KAK MHCTPYMEHTHI JIJISl KJTH-
€HTCKOM, TaK U ISl CEpBEPHOI pa3padOTKH, a TaK)KE CUCTEMBI YIIPaBJICHUSI BEPCUSIMU
U JIpYTHUE BaXKHBIE PECYPCHI.

1. MHCTpyMEHTBI U1l KIIMEHTCKOM pa3paboTKHu.

Knuentckas pa3paboTka QOKycHpyeTcs Ha CO3/aHUU MOJIb30BATEIHCKOTO HH-
Tepdelica U KIMEHTCKOW YacTH BEO-TIPUIIOKEHHSI, KOTOPYIO BUASAT U HCIOJB3YIOT
nosib3oBaTeNny. K TaHHBIM HHCTPYMEHTAaM OTHOCSITCS:

— HTML (HyperText Markup Language) - siBisieTcsi OCHOBHBIM SI3BIKOM pa3-
METKH JIJISl CO3JaHUS CTPYKTYPBhI BeO-CTPaHUIIBI; ONIPENEIIseT, KaKhue JIEMEHTHI OyIyT
Ha CTPaHMIIEC, KaK OHU OyIIyT BBITTSJAETH U KaK OYIyT B3aUMOJIEHCTBOBAThH C IPYTUMU
AJIIEMEHTaMU;

— CSS (Cascading Style Sheets) - nucnonb3yercs A1 CTUIU3AIMHA BeO-CTPAHHUIT
Y TIPUJIaHUS UM BHEITHETO BHJIA, C €0 MOMOIIBI0 MOYKHO 3a7aBaTh I[BETa, MPUQTHI,
pa3Mepsl U pacoioKeHNE JIEMEHTOB Ha CTPAHMUIIE;

— JavaScript - 370 A3bIK TPOrpaMMHUPOBAHUS, KOTOPBIH HCIIOJIB3YETCS JUIS JI0-
0aBJieHUs UHTEPAKTUBHOCTH U (YHKIIMOHATILHOCTUA Ha BEO-CTpaHUIIAX, TTO3BOJISIET CO-
3/1aBaTh JMHAMHYECKUE DJIEMEHTHI, BATHALIMIO0 (POPM, aHUMAITUU U MHOTOE JIPYTOE;

— ¢perimBopku s ppontenga (React, Angular, Vue.js) - npemocraBisior
Ha0Op MHCTPYMEHTOB U CTPYKTYPY JUTsl OoJiee yaoOHo# pa3paboTku GpoHTEH1a BEO-
IIPHJIOKCHUS, TTO3BOJISTIOT CO371aBaTh KOMITOHEHTBI, YIIPABJISATh COCTOSTHUEM M 00ec-
NEYMBATH JICTKYIO MacCIITA0UPyEeMOCTb;

— WHCTPYMEHTHI JUIS OTJIAJKHA M Pa3paOdO0TKH - TaKWe MHCTPYMEHTHI, KaK Opay-
3epHBIC KOHCOJIM W MHCTIICKTOPHI 3JIEMEHTOB, KOTOPBIC UCTIONB3YIOTCS IS OTIAJKU U
TECTUPOBAHUS KJIMEHTCKON YaCTH MPUIOKEHUS.

2. UHCTpyMEHTHI JJ1s1 CEpBEPHOM pa3pabOTKH.

CepBepHasi pa3paboTka OTBEYAET 3a CO3/JaHHME U YMPABJICHHE CEPBEPHOU Ha-
CTBIO BEO-TIPUIIOKEHUS, 00pabOTKY 3aIpOCOB OT KIMEHTOB M B3aUMOJIEHCTBUE ¢ Oa-
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3aMu JaHHbIX. K TaHHBIM HHCTpYMEHTaM OTHOCSATCS:

e Node.js - aTo cpena BeimosHeHUs JavaScript Ha cepBepHON CTOPOHE, KOTO-
pas TO3BOJISIET CO37aBaTb BHICOKOA(PEKTHUBHBIE U MaclITadupyemble BeO-
PUIOKEHUS, XOPOIIIO UHTETPUPYETCs ¢ 0a3aMu TaHHBIX U 00€CIeUYnBaeT aCUHXPOH-
HOE BBITIOJTHEHHE;

e EXpress.js - 370 MUHUMAIIMCTHYHBIA M THOKHMIA (DPEHMBOPK ISl CO3TAHUS
BeO-npuioxeHnit Ha Node.js, OH MPeIoCTaBIsIeT YA0OHbIE HHCTPYMEHTHI AJI MapIil-
pyTH3aIuu, o0pabOTKH 3aIIPOCOB U YIIPABICHUS CECCHSIMU;

e 0a3pl JAHHBIX HCIIONB3YIOTCA AJI XpPAaHEHUS AaHHBIX, TAKUX KaKk HHPOpMa-
mus O KIIMEHTaX, 3aKa3aXx W ToBapaMm, Hampumep, pesiuuoHHeie (MySQL,
PostgreSQL) wiu NoSQL (MongoDB) 6a3b1 1aHHBIX.

e RESTful API (Representational State Transfer) - 310 apXUTEKTypHBIH CTHIIb
JUI CO3/IaHusl BeO-CEpBHUCOB, KOTOPBIM OOJIer4aeT B3aUMOJICHCTBUE MEXIY KIHMEHT-
CKO M CepBEPHOI YacCThIO MPHUIIOKEHNUS;

® UHCTPYMEHTHI JJsl TECTUPOBAHHUA -  HCIONB3YIOTCS ISl OoOecreueHus
Ha/Ie)KHOCTU M 0€30MacHOCTH BEO-IIPUIIOKEHUS, HAIPUMEP, UHCTPYMEHTHI I MO-
OYJABHOTO, UHTETPALMOHHOTO U (DYHKIIMOHAJIBHOTO TECTUPOBAHUS.

3. Cuctemnl ynpasienus Bepcusimu (Version Control Systems, VCS).

JlaHHbIE CHCTEMBI IOMOTAIOT Pa3pabOTUYMKaM OTCJIEKHUBATh U3MEHEHUS B KOJE
U cOTpyaHu4aTh Haj npoektoM. K HuM oTHocsaTcs Git, a takke GitHub u GitLab.
IlepBas sBieTCS OJHOW M3 CAMbIX HOIYJISIPHBIX CUCTEM YIPABJICHUS BEPCUSAMHU, KO-
TOpasi MO3BOJISIET pa3paboTUMKaM COXPAHITh U OTCIEKUBATH U3MEHEHHS B KOJE, CO-
3/1aBaTh BETBHU pa3pabOTKU U 00BbENMHATH MX. BTopas rpynmna — miardopmsel, KOTO-
pBIe TIPEIOCTABISAIOT XOCTUHT ISl peno3uTopueB Git U HHCTPYMEHTHI JIJIsl COBMECT-
HOI paOOTHI HAJ MPOEKTAMH.

4. JIpyrue uHCTpYMEHTHI U pecypchl. J[aHHas rpymnma BKIOYAET:

1) cpenpl pa3pabotku (IDE) - mpeaocTaBiasioT HHCTPYMEHTBI JIJIsl HAlTMCaHUS,
OTIIAJKU W TeCTUpOBaHUsS Koaa, Hampumep, Visual Studio Code, WebStorm wu
Eclipse;

2) cepBepHOE 00OPYIOBAaHHE U XOCTHHT, BEIOOP KOTOPBIX BaXKEH JIsl o0Oectie-
YEeHMsI HaJIS)KHOCTH U JJOCTYITHOCTH BEO-TIPHIIOKEHNUS;

3) OMOMMOTEKHM M TAKEeThl, JOCTYIHBIX IS YIPOIICHUsS pa3pabOTKH BeO-
PUJIOKEHUH, HaYuHasE OT OMOIMOTEK i pabOThl ¢ rpadMKON U aHUMAIlUEl 10 Ta-
KETOB /7151 ayTeHTU(UKALMU U aBTOPU3ALUH 110JIb30BaTENEH;

4) o00JIa4YHbIC CEPBHCHI, KOTOPBIE MPEIOCTABISIOT HHPPACTPYKTYPY H PECYPCHI
JUIS pa3BepTHIBaHUS M MacCIITaOMPOBaHWs BEO-TIPHIIOKEHUH, Hampumep, Amazon
Web Services (AWS), Microsoft Azure u Google Cloud;

5) MHCTpYMEHTHI Ui oOecrieueHus: 0€30MaCHOCTH BEO-TNPUIIOKEHHUH - CUCTe-
MbI 321U THI OT B3710MOB (WAF), Mexanu3msbl mindpoBaHus U ayTeHTU(DUKALIIH;

6) MHCTPYMEHThI MOHUTOPHUHIA M AQHAJUTHKH TO3BOJISIFOT OTCJICKHBATH MPO-
M3BOJUTENILHOCTh MPUJIOKEHUS, OOHAPYKMBATh MPOOJIEMbl U aHAJTU3UPOBATH TOBE-
JICHUE T10JIH30BaTEIICH.

Takum o6pa3om, pa3paboTKa BEO-TIPUIIOKEHUHN - ITO CIOKHBIA U MHOTOTPaH-
HBIN Mpoliecc, TPeOYIOLUI NCIOJIb30BaHUs pa3HOOOPAa3HBIX HHCTPYMEHTOB U peCyp-
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coB. [IpaBusbHBINA BEIOOP HHCTPYMEHTOB 3aBUCHUT OT TpeOOBaHUIl poeKkTa, OroaKeTa
U ombITa pa3padOTYMKOB. BaxkHO Takke CIeIuTh 3a MOCICTHUMHU TEHICHIUSMU U
WHHOBaIMsIMU B cepe BeO-pa3padOTKH, YTOOBI cO37aBaTh COBpEeMEHHbIE U 3 deK-
TUBHbIC BEO-TIPUJIOKEHUS Ui MPEANPUATHS, 3aHUMAIONIETOCs MPOJAKEW TOBapOB
WK TipenocTaBieHueM ycuyr. [loaxoasmias koMOUHaIMsS UHCTPYMEHTOB M TEXHOJIO-
Uil MOXKET 3HAYUTEJIBbHO MOBBICUTH yCHEeX BEO-MPUIIOKEHUS U 00ECIIEYUTh yI0BIIe-
TBOPEHHE NOTPEOHOCTEN KIIMEHTOB.
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ABTOMATHU3ALIUA PABOTHI C JOKYMEHTAMM HPEATIPUATHUA

AHHoTanusi. B crathe mpoBeleH aHaIM3 JOKYMEHTALUU MPEATNPUATHS, OIH-
ChIBacTCs pa3pabOTKa MEPONPHITHIA IO aBTOMATHU3AIMKA PA0OTHI ¢ IOKYMCHTAMHM TY-
PUCTHUYECKOTO KiIy0a Ha OCHOBE IMPHUMEHEHHUS BO3MOXKHOCTEH CHUCTEMBI 3JICKTPOHHO-
ro jokymeHToo6opora «1C: JIokyMeHTOO00pOTY.

KiaroueBble cjioBa: JOKYMEHT, CHCTEMa 3JICKTPOHHOrO JIOKYMEHTOOOOpOTa,
opraHu3anus, OU3Hec-MpoIecc.

Ulyanova N.D., Kochergin V., Shcherbakov D. M.
AUTOMATION OF WORK WITH ENTERPRISE DOCUMENTS

Annotation. The article analyzes the documentation of the enterprise, de-
scribes the development of measures to automate the work with the documents of the
tourist club based on the use of the capabilities of the electronic document manage-
ment system «1C: Document Managementy.

Keywords: document, electronic document management system, organization,
business process.

Cucrema Uil 31€KTPOHHOIO JOKYMEHTOOOOpPOTa U aBTOMATHU3ALMU JIETONPO-
M3BOJICTBA MPEACTABISIET COOOM KOMIUIEKCHOE pElIeHUE Jisi YIPABICHUS dJEKTPOH-
HBIMU JJOKYMEHTaMHU B OpraHu3aluu. JTa cUcTeMa 00eCleurBaeT BO3MOXKHOCTh aB-
TOMAaTU3aIMUA PabOTHI C JOKYMEHTAMH B COOTBETCTBUU KaK C TPAJAUIIMOHHBIMU CTaH-
JapTaMy JeJONPOU3BOACTBA, TaK U C COBPEMEHHBIMU TEHACHIIMSAMH YIIPABJICHUS.
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Cy1iecTByOIINE CUCTEMBI 3JIEKTPOHHOTO JTOKYMEHTO000pOTa pa3pabOTaHbl JJIs aB-
TOMaTU3aluu 00pabOTKH IOKYMEHTOB B IOCYJIAPCTBEHHBIX YUPEKACHUSAX, IPOMBIII-
JICHHBIX TPEIIPUSATUSAX, B HAYUYHBIX U 00pa30BaTEIbHBIX YUPEKICHUSX, a TAKKE Ma-
JIBIX U CPETHUX KOMIIAHUSX.

Typuctuueckuii kiry6 «bpoasru C» (UI1 Casun A.H.) Obut co3nan 23 sHBaps
2013 roga. Kiy6 3aHMMaeTcsi opraHu3aliie U MpOBEICHUEM BOJHBIX ITOXOJOB IIO
pekam bpsickoi o6actu U OpiioBckoil 00JacTH, a Tak e MPOBEICHUEM BOJHBIX,
MEeNIMX TypoB Ha 3aka3. TypuCTHYECKH KiTyO pacmosioxkeH 1o anapecy: 241029 bpsn-
ckas o0u., . bpsiaCk, nep. Typrenesa, 1. 37.

Kiry® mMeeT cOOTBETCTBYIONIYIO JIMIICH3UIO HA BEJCHUE TYPUCTHYCCKOU Jes-
TEJILHOCTH MO 2 BUJAM: JIECSITEIbHOCTh CAMOCTOATENIBHBIX SKCKYPCOBOJOB U TUJIOB IO
MPEOCTaBICHUIO YKCKYPCUOHHBIX TYPUCTUUECKUX YCIYT, NEATEIbHOCTh TYpUCTHUYE-
CKHMX areHTCTB IO MPEIOCTABICHUIO SKCKYPCUOHHBIX TYPUCTUUECKUX YCIYT.

VYrpaieHue opraHu3aluend OCYIIECTBISETCS HAa OCHOBE COUETAHUS MPUHIIU-
OB CAMOYIIPABIICHUS U B3aMMOJICHCTBUA C 3aKOHOAATENbCTBOM Poccuiickoit dene-
panuu, YcraBoM opranusaiuu, 3akoHoM P® ot 24 Hos0ps 1996 r. Nel32-d3 «O6
OCHOBax TYPHUCTCKOM nesaTenbHOCTH B Pocculickoit @enepaunn», TpynoeiM Konek-
coM PO.

B cniucok OCHOBHBIX IPEAOCTABISIEMBIX YCIYT BXOJIAT:

— 2X-JHEBHBIN 1TOX0J1 Ha Oalimapkax 1o peke boiBa;

— IOXOJ BBIXOJHOTO JHS Ha Oalijapkax no peke /lecHa;

—  CIUIaB 1O noj3eMHOMY 03epy (OpioBckast 00J1acTh).

B criucok AOMOMHUTENbHBIX MPEAOCTABIIEMbIX YCIYT BXOAST MpoKat Oaitnap-
K1, MOOWJIBHBIN CKAJIOJAPOM U MapeHUe B MOXOHOM OaHe.

Typuctuyeckuii Kiay0 OCYIIECTBISIET CBOIO JACSTEIBHOCTH TOJBKO JIETOM H
MMEET CE30HHBIN BUJ paboThl. Takue orpaHuueHHs B paboOTe CBSI3aHBI C TIOTOJ0M U
M3MEHEHHEM KJIMMaTa B APYrUe CE30HbI ToJIa.

PykoBonctBo kommanuen ocymectsisieT — CaBuH A.H., B €ro HemocpencTBeH-
HOM TMOJYMHEHUU HAXOJISATCS JIBa SKCKYpPCOBOJ1a. PYKOBOIUTEINIO TYpUCTUYECKOTO KITy0a
«bpomsru Cy» B mponecce yrnpaBieHUs] TPUXOIUTCS NPUHUMATh OOJIBbIIOE KOIMYECTBO
PEIICHUIA, OT Ka4eCTBA KOTOPBIX 3aBUCUT (PPEKTUBHOCTH JEATEIHHOCTH KITyOa.

B npouecce typa dopmupyercs psia nokymentoB (puc. 1). Ilocne uzyuyeHus
JOKYMEHTAIMK OBLIO MPUHSTO PEIICHHUE MPOBECTH aBTOMATU3AIIMIO CYIIECTBYIOIIETO
JIBH)KEHUS] JOKYMEHTOB.

Baxxnoii cocrapisronieit 2pGpekTuBHON aBTOMATU3AIMKN PAOOTHI C TOKYMEHTA-
MU TIPEANIPUSATHS SBIACTCS ONTUMU3AIMs OusHec-mporeccoB [1, 3], mosTomy ciemy-
IOIMM IIIaroM Obl1a pa3paboTka mporeccoB B Hotaruu BPMN ¢ ucnonas3oBanueM
nporpammHoro npoaykra BizagiModeler (puc. 2). Cxema pabouero mporiecca mpe-
CTaBJIICT COOOM TpauyecKoe WM TEKCTOBOE HM300paKEHHE MOCIEN0BATEIbHOCTH
I1ar0B U ATAINOB, HEOOXOIUMBIX ISl JOCTHKEHUSI KOHKPETHOM 11€JIM WJIA BBITIOJTHEHUS
OTIpeNIeJICHHON 3a/1auu B paboueit cpere. OHa sBISETCS MHCTPYMEHTOM BH3yasu3a-
1M OU3HEC-TIPOIIECCOB U MOMOTaeT ONTUMU3UPOBATH ONEPAIMOHHBIE MPOIECCHl B
KOMIIaHUHU.
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OIUIaTy YCIyT

Typucrtckuii Bayuep

JKypHan uHCTpyKTaXxa 1o
TEXHHUKE OE30I1aCHOCTH
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Pucynok 1 - Cxema nokymentoobopota Typuctuueckoro kiyoa «bpomsaru Cy»

wpa
Typucr

ALHOH JaAENM Ha &
Jucxypeosoq

Ogopianenne
Payosaress

Pucynok 2 - CxemMa HCTIOJTHEHUS] JOKYMEHTALNU

Ha cxeme mpogeMoHCTpHpOBaH Mporiecc 0pOPMIICHHS B y4eTa CBEACHUN O Ty-
pUCTHUECKHX cIUlaBax. lIporiecc HaunHaeTcs ¢ 3amogHeHUs 3asBku. CleayromuM
ATANoOM PKCKYPCOBOJ PETUCTPUPYET 3asBKY U OTIPABISICT €€ Ha paCCMOTPEHHUE K Py-
koBoautento. [locie paccMoTpeHns co3maaércs JOTOBOP, KOTOPBIN YTBEPKIAETCS Py-
KOBOJMTEJIEM, JIajiee IKCKYPCOBOJ CO3MAET TYPUCTCKHUIA Baydep W 3alOHACTCS JKyp-
HaJI HHCTPYKTaXa 10 TeXHUKE 0301TaCHOCTH.

V3y4eHHBIN Tporiece IBMKCHHUS JOKYMEHTOB OBLIT aBTOMATH3MPOBAH C HC-
MOJIb30BAaHUEM CHCTEMBI JJIEKTPOHHOTO JoKymMeHTooOopoTa «1C: JlokymeHT0000-
pot». JlaHHas mporpaMMa Ha CETOMHSIIHUN MOMEHT IMO3BOJIICT aBTOMAaTH3UPOBATH
pa3sHoo0pa3HbIe MPOLECCH JOKYMEHTO000pOTa BHYTPH KOMIaHuH [2, 4-6].

Ha nepBom atane pa6otsl B C3 ] Ob11M BBEZIEHBI CBEACHUS 00 OpraHU3aINH, O
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COTPYIHHKAX M UX JIOJDKHOCTSX, a TAaK)KE POJIM COTPYAHUKOB. KpoMe 3TOr0, yKa3aHs
BCE BHUBl JOKYMEHTOB, HEOOXOMUMBIX MJIsi MCTIOJHEHHs TMpoliecca M pa3padoTaH
1abJIoH TIEPBOTO BXOsIIEro JokyMeHTa «[IpeaBapuTenbHas 3asBKka Ha OpOHHUPOBA-
HUe Typa» (puc. 3).

@& = [okymentooBopoT 8 KOPI, penakuma 2.1 (1C:Mpeanpuatie, yyebHan sepcus)
+ MpenBapuTensHas 3asBKa Ha 6poHUpoBaHue Typa (LLaBnoH exoaaLlero AOKYMeHTa)
| 3anucaTb W 3aKpbITb | | 3anucartk ‘ [w) OTUeTHI -

O wabnoHe = PeKBU2WTHI OOKYMEHTA

HaumeHoearve: |MNpeneapuTentHan 3aseka Ha OpOHMpOBaHWe Typa 3anpellaTts MEMEHATE PEKBUSWUTL! U3 LWabnoHa
KommeHTapwii: |
AeTop AOMUHKCTpaTOP A

Pucynok 3 - Buj co3ganHoro mabiaoHa 10KyMeHTa

Ha cnenyromem stane pa3paboraH malIoH KOMILIEKCHOro mporecca. s
sTOro Ha BKIajke «IIpeameTsl mpolecca» UCIONIb30Bajach KHoMKa «J{00aBUThY, 3a-
TeM B paszzene «Hactpoiiku mpouecca» 100aBieHbl AEUCTBUS, KOTOPbIe OYAyT BbI-
MOJIHATBCS B PAMKaX JIaHHOTO MPOLIECcca 10 POJISIM UCTIOJIHUTENEH (puc. 4).

Crapt

& Sxekypcoson 2 PykosoownTene

YTeepxaeHne: ¥TeepxaeHne
LOrOBOPa OKA3&HMA TYPUCTUHECKMX
yenyr

PerucTpauns: npensapuTensHOM
3aABKM Ha BPOHMPOBAHWE Typa

Cpok: 2 oHa Cpok:2 an

9 Pykosomutens 9 Skckypcoson

PaccMoTpeHre: NpeasapuTenbHOM
33ABKW Ha 6POHUPOBaHWE Typa WcnonHedue: CoznaHue TypucTekoro
Bayuepa
Cpok: 2 aHa
Cpok: 1 aeHs

8 Skckypcoson
S Sxckypcoson
WMcnontenwe: Cosnanne norosopa
OKB3EHNA TYPUCTMHECKIX YCIYT
WcnonHenne: 3anonHeHue xypHana
Cpok: 2 ana WHCTPYKTEXE 110 TEXHUKE
Se3onacHoCTH

Cpok: 1 neHe

3aBepuerune

Pucynok 4 - Cxema 1mabyi0Ha KOMIUIEKCHOT'O MpoIecca

JIBr>KeHMe NOKyMEHTa CTapTyeT C PErucTpanuy 3KCKypCOBOIOM IIpEIBapH-
TeJbHOU 3asaBKU. Jlanee pykoBomurtenb €€ paccMmarpusaer. Ilociie paccMmorpenus
AKCKYPCOBOJ CO3JAET JOTOBOP OKAa3aHMS TYPUCTHUYECKHUX YCIYT, KOTOPBIM yTBEpKIa-
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€TCS PYKOBOJUTEJIEM. 3aBEPILAIOIIMMH 3TallaMH SIBJISIOTCS CO3JAHHE TYPUCTCKOIO
Bayuyepa M 3alO0JHEHHE JKypHaja M0 TeXHHKe Oe3omacHocTu. [l aBTOMaTH4eCKOro
3aIrycKa mnpoiiecca ObUl HAaCTPOEH CTapT Cpasy XKe MOCIIE 3aKPBITHS KAPTOUKU BXO/Is-
IIETO TOKYMEHTA.

Ha cnenyromeM sTane nNpoBeAEHO BBINOJIHEHNUE pa3pabOTaHHOIO 11abiioHa 10
3asBKE Ha OpOHUPOBAHUE Typa KOHKpeTHOro knueHra. [locie nogaun 3asBku ot Pa6-
yrkoBa /[.A. KOMIIJIEKCHBI MpoIiecc OblJI aBTOMAaTHUECKH 3allyllleH U TpeOoBanoch
BBITIOJIHUTD MEPBBIN Iar - «Peructpanus nmpeaBapuTeabHON 3asBKH Ha OpOHUpPOBa-
Hue Typa». s storo monb3oBarereM CaBuHoit M.B. (3kckypcoBom) B paszzene
«CoBMecTHas paboTa» Ha BKIaJKe «3alaud MHE» Oblla BbIOpaHa JaHHAs 3ajgada u
HCIIOJIb30BaHa KHOMKA «3aperucTpUpoBaTh» B IPABOM HIKHEM YIILY.

Jlanee 1OKyMEHT ObLI OTIIPaBJIEH HA PACCMOTPEHUE K pyKOBOAUTENIO. J{J1s BBI-
MOJIHEHHSI 3TOr0 1Iara clueHapusi ObUT BBIIIOJHEH BXO/Jl MOJ YYeTHOU 3anucbio CaBUH
A.H. Tlocne paccMOTpeHHsI, IKCKYPCOBOJIOM BBITIOJIHEH IIPOLIECC CO3AaHUS JOTOBOPA
OKa3aHMs TYPUCTHYECKHUX YCIYT, KOTOPBIM OTIIPABIEH HA YTBEP)KIAEHUE K PYKOBOJIH-
Temto (puc. 5).

- 3anaun MHe (HoBbix: 1)

YTBepXAeHME AOMOBOPA OKASAHMA TYPHCTHYECKMX yenyr “NpeasaputensHan
3anska Ha GponmpoBanme Typa (Ne 2 ot 18.12.2023) (NipeaBapuTenbHas 3asBKa Ha
Doxyme 1 LG 6ponmp

n sanexa wa Typa (Ne 2 or 18.12.2023) Kosy- Pyrosoaurens

aswa Mapwwa Buxr. . 181223 19122 PaGumxos [1A
POK NCTONHENIA He YK

PucyHok 5 - YTBepxkaeHne 1o0ropopa pyKOBOAUTEIEM

[Tociie BBITTOJIHEHUSI BCEX BHECEHHBIX B KOMILUIEKCHBIM ITPOLIECC JICUCTBUM, 3a-
BEPIIAIOIINM SIBJISIETCS 3alIOJTHEHHUE KypHAIa MHCTPYKTaXka Mo TeXHUKE OE30TaCHOCTH.

B wurore 3aBepiieHuss KOMIUIEKCHOTO Ipolecca CYHIECTBYET BO3MOKHOCTh
IIPOCMOTPETH BCE BHITIOJIHEHHBIE 3a/1a4d U JEUCTBUS B KapTouke mpoiiecca (puc. 6).

Ha nanHom sTame mporecc cuutaercs 3aBeplieHHbIM. Kak BUAHO M3 KapTOUYKH
npoiiecca ObIJIO OCYIIECTBICHO 6 MEUCTBUN THIA PETrUCTpallvs, PaCCMOTPEHUE, HUC-
MOJIHEHUE, YTBEPKACHUE W 3aJeHCTBOBAHO 2 COTpYyAHHMKAa kommnaHuu. PazpabotaH-
HBI 1a0JI0H KOMIUIEKCHOTO Tpoliecca SBISIETCS TUMOBBIM U MOXKET HCIIOJIb30BaThCS
IIPU PETUCTPALMU MPEABAPUTENBHBIX 3a5BOK HA TYPUCTUUYECKHE CIUJIaBbl B PacCMart-
pUBaeMoOM TYpPKIyOe, a TakKe MPUMEHSITHCS MPU BHEAPEHUU CUCTEMBI SJIEKTPOHHOTO
JOKYyMEHTOO0O0pOTa Ha aHAJIOTUYHBIX TYPUCTUUYECKUX MPEATPUATHAX.
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OdropmneHue npeaBapuUTenbHON 3aABKU Ha GpoHUpoOBal

PekBuaAThbI
3apavda Odiopmnenne nNpeaBapUTeENbHON 3aABKW Ha DpoHWpoBaHwe Typa
Onucaxne
KoHTponep
MpoeepAWWI
BaxHocTb 0OObl4HAA BE&KHOCTb

[encTeus

Ne OnucaHue Cpok WecnonHutenu
1 Pernctpauwa: PervcTpauva npeneapuTenbHOR 2 OHA JKCKypCoBOA
3aABKW Ha BpoHUpoBaHue Typa

2 PaccmoTpenwne: PaccMoTpeHWe npeaeapuTensHon | 2 OHA PykoBoaunTens
3a7EKW Ha DPOHWpOBaHUWE Typa

3 WMcnonueHne: Cozganne OOroBoOpa OkasaHWAa 2 OHA JKCKypcoeoq
TYPUCTUYECKUX YCITYT

4 YTRep#aeHne: YTBep#OeHWe OOroBopa OKasaHua 2 OHA PykoBoaunTens
TYPUCTUYECKUX YCITYT

5 WMcnonHenwe: Co3gaHue TYpPUCTCKOIO Baydepa 1 AeHb JKCKYpCOBO[

6 WMcnonHeHwe: 3anofiHeHne xypHana MHCTpyKTaxa | 1 OeHb JKCKypcoeoq
no TexHuke HBesonacHocTh

Pucynok 6 - Kaprouka nporecca
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ABTOMATHU3ALNA BUSHEC-TIPOLUECCOB

AHHOTauMs. B 1aHHOW cTaThe paccMaTpUBACTCS MOAXObI K MOJCIUPOBAHUIO
Ou3Hec-npoLeccoB: (YHKIIMOHATBHBIN, MPOIECCHBIM U MEHTAIbHBIM TOAXObI, UX
Ha3HA4YEHHUE, a TAK)KE COCTABIIAIONIME YacTH. Tak e pacCMOTPEHbl HOTAlMU OU3HEC-
MPOLIECCOB.

KimoueBsble ciioBa: 6usHec-miporiecchl, Mojaeanpoanre, BPMN, IDEFO0, HoTtarmu,
MoJIeb, On3HeC, (QYHKITMOHATIBHAS MO/JIENb, IIPOIIECCHAS MOEITh, MEHTAJIbHAS MOJICTTb.

Phed’kova N.A., Lisenkov N.F., Velicsar K.
AUTOMATION OF BUSINESS PROCESSES

Abstract: This article discusses three approaches to business process model-
ing: functional, process and mental approaches, their purpose, as well as their com-
ponent parts. Business process notation is also considered.

Key words: business processes, model, BPMN, IDEFO, notation, modeling,
business, functional model, process model, mental model.

MopenupoBanue OU3HEC-TIPOLIECCOB MO3BOJISET ACTAIBHO ONMUCATh JECUCTBHUSA
y4acTHUKOB. OIUCcaHHbIEe TaHHbIE TPAaHCHOPMUPYIOTCS B MOJIEb, KOTOpAsi TOMOTaeT
MOHSTH CYTh U CTPYKTYpY OU3HEC-TIpoliecca.

MonenupoBanue OU3HEC-TIPOLIECCOB MO3BOJISIET ACTAIBHO ONMUCATh JEUCTBHUSA
y4acTHUKOB. OINucaHHbIe TaHHbIE TPAHCHOPMUPYIOTCS B MOJIENb, KOTOpAsi TIOMOTaeT
MOHSTH CYTh M CTPYKTYpY OusHec-mpouecca. Onucanue Ou3Hec-mpoILeccoB — mepe-
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YHCIIEHUE JEHCTBUI y4aCTHUKOB B cBOOOAHON opme. CkaxkeM, MPOCThIE MOIb30Ba-
TEJIbCKUE CLICHAPUHU B TEKCTOBOM BHUJE. B oTiamumne oT MOAEIMpOBaHUs HpPHU OMHUCa-
HUU He Tpebyercst coOoaaTh GopMaIbHyIO JIOTUKY M CIelUaIbHble 0003HAYCHUS,
UCIOJIb30BaTh (POPMAITM30BAHHBIEC SI3BIKH.

XOT4 pa3HULA MEXIY ONMHUCAHUEM U MOJCIUPOBAHUEM E€CTh, YACTO €HO IMPEHE-
OperaroT 1 UCIOJIb3YIOT TEPMHUHBI KAK CAHOHUMBI.

MeTonosorust BKJIIO4aeT B ceOs:

Meton MoaenpoBaHus — CIOCOO MPEACTABICHUS PEATIbHOIO 00BEKTa C IO0-
MOIIIBbIO 0OBEKTOB MOJIEIH.

[Iporemypy — mocie10BaTeIbHOCTh MIAroB 1o cOopy U 00padoTke HHGOPMAITHH.

Horamuio — s13p1k MostenupoBanus. Kaxxaplid s3pIK UMEET CBOM CUHTAKCHUC —
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB M MPaBUJIa UX COYETAHMS, a TAK)KE CEMAHTHKY —
MpaBujia TOJKOBAHUS MOJEJEH U UX 3JIEMEHTOB.

B ocHOBE METOA0IOTHH MOJIEIUPOBAHUS MOTYT JIEXKATh TPU MOAXO0AA!

CTpyKTYypHBIH MTOAXOJ pacCMaTPUBAET CUCTEMY Kak HaOOp AJIEMEHTOB, MOJICHU-
CTEM M OTHOIICHUN Mexay HUMH. Vcronb3yeTcs sl OpraHUu3allMOHHOTO Pa3BUTHUS
NPEANPUATAA U KOMIAHUN: MINET CIOCOObl ONTUMHU3AINY, pa3pabaTbiBaeT paboune
pErIaMeHThl ¥ JOJKHOCTHBIE MHCTpYKUnU. Metononoruu: SADT, DFD, WFD.

OOBEKTHO-OPUEHTUPOBAHHBIN TOAXO0J paccMaTpUBAET CHUCTEMY Kak Habop
B3aUMOJAEUCTBYIOIUX 00BbEKTOB. OOBEKTHl — IMpPEIMEThI, KOTOPhIE IPE0OPa3yIOTCs
IIpU BBIMOJHEHUU NpoueccoB. [Ipu 0ObEKTHO-OPUEHTUPOBAHHOM MOJAXO0JI€ CHayania
BBIJICTISIFOTCS OOBEKTHI, @ 3aT€M JICHCTBUSI, B KOTOPBIX OHM ydacTBYIOT. [loaxon uc-
MOJIB3YETCS JJIsl BU3YyallM3allii, KOHCTPYUPOBAHUS U JOKYMEHTHUpOBaHUs. MeToJo-
norus: BAAM.

WNHTerpupoBaHHblii  NOAXO0A  OOBEAMHSET CTPYKTYPHBIM UM OOBEKTHO-
OpUEHTHUPOBAHHBIN MoAXoAbl. J[aéT moJIHOE U KOMIUIEKCHOE MPEICTaBICHUE O MOJe-
mupyeMmoM oobekTe. Merogomorus: ARIS.

Paz6epém 0COOEHHOCTH MOMYISPHBIX METOJIOJIOTHI MOJICTUPOBAHMS.

SADT — meTomoyorusi CTPYKTYPHOTO aHaJIM3a W MPOCKTUPOBAHMS, pa3pado-
tanHas J{yrmacom Poccom B 1969-1973 rogax. O0bequHsAET U OpraHu3yeT auarpam-
MBI B UEPAPXUUYECKUE NPEBOBUIHBIE CTPYKTYPhl — YEM BBIIIE YPOBEHb JUArpamMMBl,
TE€M OHa MEHEE JAeTaIN3UpPOBAHA.

Huarpammel SADT cocTosT u3:

0JIOKOB, KOTOpPbIE N300pa)Kat0T aKTUBHOCTh MOJIETTUPYEMOM CUCTEMBI;

JyT, KOTOPBIE CBA3BIBAIOT OJIOKKM BMECTE U OTOOPaXKAIOT B3aUMOICHCTBHS.

Oco0ennoctu metononoruu SADT:

YHUBEPCATbHOCTh — MOKET HUCIOJb30BATHCS JIJIsI MPOSKTUPOBAHUS CIIOKHBIX
CUCTEM JIIOOOT0 Ha3HAUYEHHUS: YIPABIICHUS U KOHTPOJIS, TEIEPOHHBIX ceTeH, yuéT Ma-
TEPUATBHO-TEXHUUYECKUX PECYPCOB.

CrocoOHOCTh OTpaxaTh TAKME CUCTEMHBIC XapaKTEPUCTHKHU, KaK yIpaBJiIcHHE,
oOpaTHas CBS3b U UCTIOJIHUTEIIH.

Hanware nporeayp ass moaep KKy KOJUIEKTUBHON paOOTHI.

B03MO0HOCTbH MCMOIB30BaHUS HA PAHHUX 3Talax CO3JaHUsS CUCTEMBI U cOYe-
TaHUSI C IPYTUMU CTPYKTYPHBIMU METOAAMU MTPOEKTUPOBAHHSL.

Camas pacripoctpanénnas notarus — |DEFO.
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Pucynok 1 - SADT

DFD — mMeTomonorust moTokoB JaHHBIX. ONUCEIBAET BHEIIHHUE 1O OTHOIIEHHIO
K CHCTEME HWCTOYHUKHU M aJpecaThl, JOTUYECKHE (PYHKIMH, TOTOKH M XpaHWIMIIA
JTaHHBIX. MOXET OBITh MPECTaBICHA B BUAC I'paUUECKOr0 CTPYKTYpPHOTO aHaliv3a
unu auarpammbel. Ha guarpamme oToOpakaroT padOThl, KOTOPBIE BXOMST B COCTaB
OTIMCBIBAEMOT0 OM3HEC-TIPOIIecca, a TAKKE BXO/Ibl U BBIXO/1a KaXKI0M U3 HUX.

Mertoaosiorust mpuMeHsIeTCs ISl MOASTUPOBaHUs HHGOPMAIITMOHHBIX CUCTEM U
BBISIBJICHUSI TIPOOJIeM JOKyMeHTooOopoTa. OmnuchiBaeT Jt0Oble ACHCTBHS: IIPOIIECC
IPOJIAXKH UM OTTPY3KU TOBApOB, pabOTy C 3asiBKamMu, 3aKynKy cbipbsi. DFD momora-
€T MOHATh, U3 YETO JIOJHKHA COCTOSATh MH(DOPMAIIMOHHAS CHCTEMa U KaK aBTOMaTHU3H-
pOBaTh OM3HEC-TIPOIIECCHI.

Ocobennoctu metononoruu DFD:

* OIKMCHIBAET HE CTOJILKO OWM3HEC-MPOIECCHl, CKOJbKO JBMXKEHHUS MOTOKOB
JTAHHBIX;

* MPOIECCHl HE CYIIECTBYIOT CaMU Mo cebe, MOAITOMY pe3ysbTaT JOJKEH Ky/1a-
TO TIepeaBaThCs;

* HCHOJIb3YETCs MIPU pa3pabOTKe MPOrpPaMMHOTO 0OeCTIeUeH NS,

* HET OTPAHUYCHHMS MO KOJIUYECTBY AJIEMEHTOB, KOTOPhIE MOTYT HaXOJUThCS
Ha OJIHOM JuarpaMme.
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Pucynok 2 - [Ipumep 6usnec-npouecca DFD

WFD

WFD — meTonosorus moTokoB JaHHBIX. ONMHUCHIBAET OM3HEC-TIPOLIECCHI HUK-
HEro ypoOBHS, I'/leé BOBHHKAEeT HEOOXOIUMOCTh ITOKa3aTh BPEMEHHYIO TOCJIECI0BATEb-
HOCTb BBHITIOJTHEHUS PadoT.

MeTononorust puMEHSIETCS 1711 MOJICIIMPOBAHUS TaKUX OHM3HEC-TIPOIIECCOB KOMIIa-
HUM Kak: «BbICTaBieHne cueToBy, «lloaroroBka qoropopa, «M3roToBiiCHUE IETaIN.

Ocob6ennoctu metogonorun WED:

» Hcnonb3yer JOMOJHUTENbHBIE OOBEKTHI JII OMUCAHUS MPOIECCOB: JIOTH-
YECKUX ONEepaTopoB, COOBITHUSI Hauajla MU OKOHYAHMS Mpoliecca, a TaKKe AJIEMEHTHI,
MOKa3bIBAIOIINE BPEMEHHBIC 3aICPKKHU.

= [loka3sbIBaeT anbTepHATUBBI, KOTOPBIE MMPOUCXOAAT B npouecce. Hampumep,
C TOMOUIBI0 METOJIOJIOTHH Bbl MOXKETE OMUCATh CUTYAIHIO, KOTJa JOTOBOP HA MEHb-
IIYI0 CYMMY COTJIaCyeTCsl C OJTHOM TPYNION COTPYAHUKOB, a Ha OOJBIIYI0O — C JPY-
roul rpynmoi mo 0osee CI0KHON TEXHOJIOTHH.

«  Crpenku MeXIy omeparusMu Ou3HecC-Tporecca 0003HAYAIOT HE MOTOKH
00BEKTOB, ITOCIICIOBATSIIFHOCTD BBITIOJTHEHHUS PadoT.

[loroeop He
cornacosaH

|z

MoaroToBuTb Cornacosartb Moanucartb
Aorosop A[orosop X Aorosop
- 7| N
[Horosop
cornacosaH

J1

Pucynox 3 - [Ipumep 6usnec-nporecca WFD
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ARIS — ogHOBpEMEHHO M METOJOJIOTHS, M IPOTPAMMHBINA MPOIYKT AJI MOJe-
JTUpoBaHUs Ou3Hec-mpolieccoB opranuzauun. Mertogonoruss ARIS pazpaborana
npodeccopom Arryctom llleepom B 1990-x ronax. OHa npeacTaBisieT co0oil coBpe-
MEHHBII MOJIXO0J K CTPYKTYPUPOBAHHOMY ONHCAHUIO ACSATEIBHOCTU KOMITAHWH,
NPE/ICTABIICHUIO €€ B BUJIE B3aUMOCBSI3aHHBIX I'paUuecKuX Iuarpamm, yI0OHbBIX s
NOHUMAaHUS U aHAJIN3a.

MetomoJi0rusi npUMEHsIeTCH HA KPYITHBIX WIH JJIUTEIbHBIX MPOEKTaxX, a TaK-
Ke MPEINPUITUIX C IOCTATOYHBIM 000POTOM JCHEKHBIX CPENICTB. DTO 00YCIOBICHO
CTOMMOCTBIO BHEAPEHHS M TPyAO3aTpaTaMy IO COIMNPOBOKICHUIO MU MOAJECPHKKE.
ARIS moaxoaut ajisi ynpaBJI€HUYE€CKOTO KOHCAJITHUHTA, BHEJPEHUS] CUCTEM YIpaBiie-
HUS KaueCTBOM, aHAJIM3a M ONTHUMM3aLUU Ou3Hec-mporeccoB. OHa MO3BOJISIET Kilac-
CUPUIPOBATH U CTPYKTYPHPOBATH OMEPAIMOHHBIE PUCKH, BECTU JOKYMEHTOOOOPOT.

Oco0ennoctu meronosorun ARIS:

* OCHOBBIBAETCS Ha KOHIIENIMU MHTErPALMM, MPEAJIaraeT EIOCTHBIA B3TJISA
Ha IIPOLIECCHI;

* PacCMaTpUBAET U MPEJCTABISIET JIIOOYIO0 OPraHU3ALIMIO KaK €IUHYIO CUCTEMY

» HacuuTbiBaeT O6osee 80 Mojese, MOATOMY AJIsi OCMBICIEHHOIO IPUMEHEHUS
TpeOyeTcst BpeMs;

* HCIIOJIB3YET Pa3HbIC YPOBHH ONMCAHUS: YTO CUCTEMA JJOJDKHA 3HATh, KAKHE y
He€ IyTH peau3alny, a TAaKKe IPOrpaMMHBIE U TEXHUYECKUE CPEICTBA.

» €€ BHEIPEHUIO JOJDKHA  MPEIUIECTBOBATH  «PYYHAs»  MPOEKTHO-
aHaJuTU4YecKas paboTa;

* TJIABHOE MPEUMYIIECTBO — BBICOKAs CTENEHb BHU3yalIH3aluu OH3HEC-
MOJEEN.

Mpumep npouecca 8 Hotauum BPMN
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Pucynox 4 - I[Ipumep 6usnec-nporecca ARIS

BAAM — mMertonosorus omnmcaHus OeATEIHLHOCTH. BKirrouaer B celst miecTh
omsuec-moneneii: ESM, BCM, BPM, BFM, BOM, ERM. C ux noMoIIp0 NOCIEI0-
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BaTENLHO OMHUCHIBAET (PYHKIIMHU, OW3HEC-TIPOIECCHI, OPTaHU3AIMOHHBIE U CTPYKTYp-
HbIE OCOOEHHOCTH KOMITaHUH, €€ MoJipa3iesieHus], a TaKXKe MaTepuaibHble U HHPOP-
MaIlMOHHBIC TIOTOKH MEXy HUMU. METOo1010THs TIPEACTaBIseT co00i cxeMy, Ha KO-
TOPOM BMECTO PabOT OTOOPaKAIOTCA CTPYKTYpPHBIC IMOApA3JeICHUS W B3aUMOJICH-
CTBUSI MEXy HUMHU.

MeToaos10rusi NpUMeHsieTCs1 ISl ONMCaHMUS OW3HEC-TIPOIIECCOB B KPYITHBIX
koMmaHusax. OToOpakaeT moapas3aesieHUs] U JOJKHOCTH, KOTOPhIE €CTh B OpraHu3a-
MY, & TAK)KE CBS3M JIMHEWHOTO U (DYHKITMOHAIBHOTO MoAYnHeHus. [lomoraeT mpoek-
TUPOBATH 0a3bl TAHHBIX.

Oco0ennocTu MmetTogojoruu BAAM:

* OIKCHIBACT MOJIPA3/ICIICHUS] KOMITAHUU U TOTOKU MEXK]ly HUMU,

* OIHKCHIBACT OM3HEC-TIPOIECCHI OTACIBHBIX MOAPA3CICHUN;

= (opmupyer ynpasisitonge paboThl, a TAKXKE COCTOSHUS, XapaKTePU3YIOIHe
Havyajo U KOHEI[ KaKJI0H paboThI;

= OINMCBHIBACT JOJDKHOCTH OpTraHU3allvu;

= ONpeeisieT CTPYKTypy HH(opMaruu, KoTopas HeoOxoauma sl OW3Hec-
IIPOIIECCOB.

Pucynoxk 5 - [Ipumep 6usnec-niporiecca BAAM

CpaBHeHHe HOTALIMIA.
Hotammuu — rpaduueckue Mojaenu, KOTOpbIe HCHOIB3YIOTCS Uil (DUKCAITUU
OousHec-mporieccoB. [lomMoraroT HarJIsSIHO MPEJACTABUTh AITOPUTM JEHCTBUN. Briie

MBI TIEPSUYHCIIHIIN JIECITh HOTAITUM JIS pa3HBIX METOIO0JOTHI, HO CaMblIe MOITYJISPHBIC
u3 aux — IDEFO, EPC, BPMN. CpaBaum ux B Tadnwue 1.

Tabmuna 1
Kpurepnii
puTep IDEFO EPC BPMN
CpaBHEHUSA
Ipuannn Bpemennasa Bpemennasa
pHHI [TpuHIMDI P P
NMOCTPOEHUs MOCJIEOBATEIHHOCTD IIOCJIETOBATEIBHOCTD
JTOMUHUPOBAHUS
AHATPAMMBbI BBITIOJIHEHUS TIPOLIEYP BBITIOJIHEHUSI IPOLIEYP
Onucanue
npoie bl Obsexr OO0BeKT Ha TUarpamMme OO0BeKT Ha nuarpaMme
poueayp Ha JuarpaMmme iarp arp
npouecca
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OTTPY3KH TOBapoOB U T.JI.

Crpykrypy CTpyKTypy CUCTEMBI,
Moaean CUCTEMBbI, (PYHKIIHH, (GyHKIIUH, TOTOKH DYHKIIUUA CUCTEMBI,
oTpakaert MMOTOKH PECYPCOB pecypcoB BHYTPEHHHUE MPOLIECCHI
1 uHdopmauu 1 nHdopmauu
@urypsl pa3HbIX
1BeTOB. PO30BBIE —
COOBITHS, 3€JIEHBIE —
KLU, KENThIE — 3amaya — npsmMo-
[IpsamMoyronbHUKN — bymxupm, a P
. WCIIOJIHUTEIIU, CEPble — | YTOJIbHUK, COOBITHE —
I'padpuueckue JEUCTBUSA U JTaIlbl.
pecypchbl, OpaHKeBbIe KpYT, IOTOK — CTpe-
3J1eMEeHThbI Crpenku — pecypcesl
— UC. Ka. Takxe ecTb CHOCKH
Y UCTIOJTHUTENN
CoenuHUTEIbHBIC 1 6a3bl JaHHBIX
3JI€MEHTBI — CTPEJKHU U
pa3eNuTeNN «H,
CHITA
Bricokas crenenb
JeTaTN3al 1.
[IpocTora BoCIpUATHS.
MoxHo co3naTth
THoaxomgut mis
MOJIeJIb, KOTOpast
JloCTOMHCTBO [TpocTota BocpusTus OTMCaHUs BHYTPEHHUX
OyZeT yuuThIBaTh
OHM3HEC-TIPOIIECCOB
MPAKTUYECKH BCE
KOMITaHUU
pecypchl, Bcex
COTPYAHHUKOB
[Ipuxonurcs co3naBarhb 3anukieHa Ha
Mopenb 3aHUMaeT COOBITHS JaXKe ISt Ou3Hec-TIpoleccax
Henocrarok A p ’
MHOI'O MecTa HE3HAUYUTEJbHbIX HE TOJXOANT IS
3TanoB OTHMCAHUS CTPYKTYpPHI
Ornucanue .
YnpaBneHYeCKUil KOH-
Jonrocpounoe TEXHOJIOTHYECKHUX
CAJITUHT, BHEJIPEHUE
Cdepa TJIAaHUPOBAHUE, MPOIIECCOB
CHCTEM YTIPaBIICHUS
NpUMeHeHUs yIpaBJICHHE MPEaNPUATHSI —
KaueCTBOM, ONTUMHU3A-
(dbuHaHCaMH BBICTaBJICHUE CUYETOB,

111st OM3HEC-TIPOIIECCOB

MopenupoBaHue OM3HEC-MPOIIECCOB — HUHCTPYMEHT, KOTOPHINA MTOMOTaeT aHa-
JIUTUKY BBIABIIATH MPOOJEMHBIE MECTa M 30HBI POCTA, ONTHUMHU3UPOBATh pPabOTy KO-
MaH/ipl. YTOOBI MPaBWIHHO CMOJICTUPOBATH OU3HEC-TIPOIIECC, BAXKHO TMOJTOTOBUTH
HEOO0XOIMMYI0 MH(OpPMAIIMIO, TTPOMKUCATh MOCIEAOBATEILHOCT, PAdOT U MOCTaBUTh
renb. Korma Bl HAUMHAIOMIMKM aHATUTHK, N30€KaTh BCEX OMIMOOK HEBO3MOYXKHO, HO
MOYHO MOMBITATHCS CBECTU UX K MUHUMYMY.
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COBPEMEHHBIE METOJIOJIOT U TPOEKTUPOBAHUS
BU3HEC-TTIPOIIECCOB

AHHOTanMs. B 1aHHOU cTaThe paccMaTpUBAETCs TPU MOAX01Aa K MOJEINPOBA-
HUIO OM3HEC-TIPOIIECCOB: (PYHKIIMOHAJIbHBIN, MPOLECCHBIM U MEHTAJIBHBIN MOIXO/IbI,
UX Ha3HAYCHHUE, a TAKXKE COCTaBIIAIONIME YacTH. Tak jke pacCMOTPEHbI HOTAIIUU Ou3-
HEC-TIPOLIECCOB.

KuarwueBble cioBa: 6usHec-nporiecchl, moaenupoanue, BPMN, IDEF0, Ho-
Talluu, MOJIeJb, OM3HEeC, (PYHKIIMOHANIbHAS MOJIENb, IPOLECCHAs MOJIENb, MEHTAJIbHAS
MOJIEIIb.
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Phed’kova N.A., Tret’yakov V.V., Zubok V.S.
MODERN BUSINESS PROCESS DESIGN METHODOLOGIES

Abstract: This article discusses three approaches to business process model-
ing: functional, process and mental approaches, their purpose, as well as their com-
ponent parts. Business process notation is also considered.

Key words: business processes, model, BPMN, IDEFO, notation, modeling,
business, functional model, process model, mental model.

CoBpeMeHHbIe OU3HEC-TIPOIIECCHl MPEACTABISAIOT COO0 OIpeIeEHHbIE onepa-
IIUU, KOTOPbIE OKA3bIBAIOT MOMOIIb B PElICHUH Ou3Hec-3a1a4. B cBoto ouepenp Mo-
JeMpOBaHue OM3HEC-TIPOIIECCOB — 3TO OMUCaHHe OW3HEC-TPOLIECCOB U JOKYMEHTH-
pPOBaHUE K HUM.

MonenupoBaHue OU3HEC-TIPOIECCOB IETATHLHO OMUCHIBACT JICUCTBUS YYaCTHU-
KOB. OTHU JEHUCTBUS TPAHCPOPMHUPYIOTCS B MOJIEIIb, KOTOPasi OTPAKAET CYTh U CTPYK-
Typy Ou3Hec-Tpolecca.

J51s Toro uToOBI CO3aTh MOIENIb OM3HEC-TIPOIIecca HEOOXOJUMO OIPECIIUTH:

— Kakue JIeUCTBUS YIyBCTBYIOT B IIPOIIECCE;

— KTO BBITIOJTHSET ICUCTBHS M OTBEUACT 32 HUX;

— KaKHe pecypchl MOTYT MOTPEOOBATHCS JJIST BBITIOJTHCHHS,

— KakoM pe3yJibTaT He0OXOAMMO MOTYUHUTh;

— Kakue JIOKYMEHThI PEriiaMeHTUPYIOT IIPOLIeCC;

— Kak OIEHWBATh BBHITTOJIHCHHE MPOIIEcca.

HoTtaruu Ou3HecC-TporeccoB AENATCS Ha JABE KaTETOPUH: CTPYKTYPHBIC U JH-
HaAMUYECKHE.

CTpyKTypHBIE — MTOKa3bIBAIOT 3JIEMEHTHI MPOIECCa U B3aUMOCBSI3U MEXIY HU-
mu (IDEF).

JluHaMUYecKre — TOKa3bIBAIOT JIOTHUKY BBITIOJHEHUS IMPOIECCOB, MOCIEI0BA-
TEJILHOCTh M BapHaHThI UX ucnojb3oanus (DFD, EPC, BPMN).

Korma monens 6usHec-mpoliecca roroBa ¢ Hell MPOBOIAT HEKOTOPBIEC ONEpaIliu
— JIBUTAIOT 3JIEMEHTHI TaK, YTOOBI KOPPEKTUPOBATH MPOJOJKUTEIIHPHOCTD IMKJIA, BIIHU-
ATh Ha KaYECTBO Pe3yJIbTaTa MW CHWKATh CEO0ECTOMMOCTh. DTH OIEpallii Ha3bIBa-
IOTCSl ONTUMHU3AIIMEN OU3HEeC-TIpoIecca.

CoBpeMeHHOE NPOEKTUPOBAHNUE OU3HEC-TIPOLIECCOB KpaiiHe HEOOXOIMMO OU3HECY.

Jlst MmoenmupoBaHusl OM3HEC-TIPOIIECCOB MPUMEHSICTCS TPH OCHOBHBIX TIOJIXO-
na: GyHKIIMOHATBHBIN, TPOLIECCHBIN, MEHTAILHBIH.

[Tpu GyHKIIMOHATBHOM ITOXOJIE OMMMCHIBAIOT UTOT, KOTOPBIA HYKHO ITOJTYYHUTh,
U PECYPChI, KOTOPBIC TIPU 3TOM OyIyT 3aMMCTBOBaHbBI, O€3 ydeTa MOCieI0BaTeIbLHO-
CTH JICVICTBHM.

['maBHast 3a7a4a PyHKIIMOHAILHOTO MOAX0/a — 3TO MOKa3aTh, Kakue (PaxTopbl
HY)KHO YY€CTh M KaKHe Pecypchl 3aJIeCTBOBaTh, YTOOBI Tpoliecc cocrosuics. [lpu
3TOM OTCYTCTBYET MOAPOOHOE onucaHue mporecca (puc. 1).
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Pucynoxk 1 - [Ipumep pyHKIIMOHATIBHON MOJIETH

Coznanue (yHKIIMOHATBHON MOJEIM HAUUHACTCS C MTOCTPOCHUS OOILEro OINu-
canusi npouecca. OHO MPECTaBIsAETCA B JUarpaMMe HYJIEBOTO YPOBHS WM KOH-
TEeKCTHOU auarpamme. Ha 7aHHOM ypoBHE BeCh MPOLECC pacCMAaTPUBAETCS KaK OJUH
(YHKUIMOHATBHBIA OJIOK CO BCEMU CBSI3AHHBIMU 00padaThIBAEMBbIMH M YIIPABIISIOIIN-
MU oObekTaMu. Ha 3Tol nuarpamme Takke oTpaxkaeTcsl Ledb CTPYKTYPHOTO aHau3a
Y TOYKA 3pEHMSI, C MO3UIIMU KOTOPOM paccMaTpUBaETCS MOJEIb.

[TpoueccHpIlf OIX0J B MOJEIMPOBAHUM IPEACTABISAET COOOW OMMCHIBAIOTCS
NEUCTBUSA, KOTOPBIE HY)KHO COBEPIUUTH JUIsl NOJIy4eHUs pesysbrara. [Iponecc nera-
JU3UPYETCS BIUIOTH JI0 ONEpaliy KakJoro paboTHuka (puc. 2).
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Pucynok 2 - CtpykTypa NpoIecCHON MOJeu

CrannaptHoii HoTanuen cuntaercs BPMN — 6a3oBbiii Habop ycnoBuii. B uro-

re MojydaeTcs 0ToOpakeHus: Ou3Hec-Tpoliecca B BUIE OJI0K-CXEMBI.

B mporieccopHOM MOX0€ MOKHO BBIACIUTH HECKOJIBKO MPUHIIMIIOB KOTOPHIE
MO3BOJISIIOT MOBBICUTH 3(PPEKTUBHOCTH PAOOTHI:

— [punnun B3amMocBs3u mporeccoB. OpraHu3anusi — 3TO CETh MPOIECCOB.
[Iporeccom siBisieTcs BBITIONHEHUE paboThl. Bee mporecchl opraHnu3anuy B3auMOCBsI-

3aHBI MEXKIY COOOM;
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— IlpuHuun BoctpebOoBaHHOCTH mporecca. Kaxaplid mporecc umMeeT Ueib, a
€ro pe3yJIbTaThl JOHKHBI ObITh BOCTPEOOBAHBI;

— IlpuHiun JOKYMEHTHPOBAaHHUS IMpolecCcOoB. JesTeIbHOCTh HEOOXOAUMO J0-
KYMEHTHPOBATh. DTO MO3BOJISIET MOIXYYUTh 0a3y I U3MEHEHUS U JaJIbHEUILEro co-
BEpPUIEHCTBOBAHUS MIPOLIECCA;

KiroueBbIMU 371EMEHTaMH MPOLECCOPHOM MOJENH SIBISIOTCS: BXOJ MpPOLECCa,
BBIXOJ TpoIlecca, pecypchl, BIajelell mpoiecca, NOTPEeOUTENN U MOCTABIIUKU MPO-
1ecca M oKas3aTesy npouecca.

MeHTanbHbI HOIX0/ UCIIONB3YIOT YTOOBI CTPYKTYPUPOBAaTh OOLIME MPEACTAB-
JieHust 0 OU3Hec-mpoIecce.

[Ipyn MEHTaNbHOM MOJXOJE MPOIECC MPEACTABISIOT MPOIECC Kak HAabop CBS-
3aHHBIX JIPYT C APYTOM MOHSATHA.

[TonsiTust cOOMParOT Ha UHTEIUIEKT-KApTe: B LEHTPE “UepHBIM AMMK™~ ¢ IpoLec-
COM, U HEJJAJIEKO CBSI3aHHBIC C HUM DJIEMEHTHI, U UJIEH.

JlaHHBIN BapuaHT MoXx0/a 00JbIle BCEro MOAX0aUT “nist ce0s”. PucoBanue B
cB0O0OIHOM (hopMe MO3BOJIAET CTPYKTYpHUPOBaTh 3HAHUS B cBOOOAHOUN popme. Takue
JENUCTBUA MOMOTAIOT HANTH pelIeHre, KOTOPOE YXKe MO3XKe, 10 Mepe HEOOXOIUMOCTH,
OyZeT BOIUIOLIATHCSA B pAMKaX CTPOTrHX MPaBUJI MTPOLIECCHOTO WM (DYHKIMOHAIBHOTO
noaxoja (puc. 3).

['TaBHBIM MHHYCOM 3TOr0 MOJXOJA SIBJISETCA OTCYTCTBUE YCTOSBILETOCS MO/I-
X0Jla K BBIIOJHEHUIO U CTaHAAPTU3UPOBAHHON METOAO0JOTUH. Ecium HOTauusax mpo-
LIECCHBIX M (PYHKIIMOHAIbHBIX UMEETCS BApUATUBHOCTb, HO OHA CTPOrO OTpaHHuYEHa
paMKaMH SI3bIKOB MOJEIMPOBAHUS, TO MEHTAIbHBIE KapThl CO3AAKOTCS B IMPOU3BOJIb-
HOW ¢opMme. Jlaxke mporpamMmsbl JJisi UX CO3JIaHUSI TaKK€ IOYTH HE OrPAHUYMBAIOT
[I0JIB30BATEJISI B MOJIETTUPOBAHNH.

/— Tema 1-ro ypoeHa == Tema cnefyiolero ypoeHs

Mos HoBaA MHTEAASKT-Ka pTa

\ Tema cnepylolLero ypoBHs

Tema 1-ro ypoBHsA

Pucynok 3 - CTpykTypa MEHTaJIbHOW MOJIEH

Y 1006cTBO, YHUBEPCAIBHOCTD, MPOCTOTA BOCHPHUATHS — ATO T€ MPUYUHBI, IO
KOTOPBIM OT CJIOBECHBIX ONMHMCAHUN B Om3Hec-cdepe Bce OOJbIINe MepexoasaT K Ou3-
HEC-MOJIETMPOBAHUI0. A MPUMEHEHHUE TOTOBBIX SI3bIKOB MO3BOJIIET paboTaTh C MOJIC-
JsiMH OBICTPO, U30eraTh OMMOOK, U TaKKe 0e3 Mpo0JIeM BHOCUTD JF0ObIC N3MEHEHHS.

MopenupoBanue OM3HEC-TIPOLIECCOB — ATO MHCTPYMEHT, KOTOPBINA TMO3BOJISIET
BBISIBUTH TTPOOJIEMHBIE MECTa M ONTUMHU3UPOBATH pabOTy COTPYAHUKOB. UTOOKI mpa-
BUJIBHO CMOJEIMPOBATH OU3HEC-TIPOIIECC, BAXKHO 3apaHee MOJATOTOBUTh HYKHYIO MH-
dbopmarrio, IpoymMaTh MOCAe0BaTEIbHOCT Pa0OT U TOCTaBUTH 11€JTb.
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CPABHEHHME METOJ0OJIOT Wi MOJIEJTUPOBAHUS
BU3HEC-TTIPOIIECCOB

AHHoTaumsi: B cTaTthbe paccMaTpuBarOTCS M CPaBHUBAIOTCS pa3HOOOpa3HbIE U
Han0oJiee U3BECTHHIE B MUPE METOI0JIOTHH MOJACIUPOBaHUS Ou3Hec-mpoliecco (MM
BII). B koHIle onucanusi KakJ10W METO/I0JIOTHH, TOJIBOAUTCS HEKOTOPBIM UTOT O TOM,
JUTSL 4€TO Ta WJIM MHAs METOAOJIOTHSI TIOJIXOAUT OOJIBIIIE BCETO.

KirwueBbie ciioBa: MeTo0yI0THsT MOJIETUPOBAHUS OU3HEC-TIPOIECCOB, OINTHU-
Mu3aIus Ou3Hec-mpolecca, OM3HEC-MPOIECC. COCOObI MOBBIMIEHUS dPHEKTUBHOCTH
1 KauecTBa OM3HEC-TIPOIIECCOB.
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Phed’kova N.A., Zhienko A.V., Turlak E.N.
COMPARISON OF BUSINESS PROCESS MODELING METHODOLOGIES

Abstract: The article discusses and compares various and the most well-known
business process modeling methodologies (MM BP) in Russia and the world. At the
end of the description of each methodology, some summary is summed up about what
this or that methodology is most suitable for.

Key words: Business process modeling methodology, business process optimi-
zation, ways to improve the efficiency and quality of business processes, business
process.

Ha cerogHsAlmHui JI€Hb CYHIECTBYET MHOMKECTBO METOAOJIOTUMN Ou3Hec-
IPOLIECCOB, MIPX YEM, MHOTHE U3 HUX SABIISIFOTCA JIOCTATOYHO HEJOOLICHEHHBIMU.

Mogenb O6u3Hec-mpoiecca -3To MPeACTaBIeHUE O TOM, Kak (DYHKIIMOHUPYET
OTIpEJICTICHHBI OU3HEC-TIPOIIECC, €ro ATarbl, B3aUMOCBS3H U POJIM YYaCTHUKOB. DTO
JIeTalbHOE OIMCAHUE TOTO, KaK JOJKEH OBbITh BBITIOJHEH OINpPEEICHHBIN MpOIlecc,
YTOOBI IOCTUYB KEJTaeMOro pe3yibrara. Mojenb Ou3Hec-mpoIecca MOXKeT UCIOb30-
BaThCS JUIsl ONITUMM3AIUMH TIPOIIECCOB, aHaIN3a 3(PPHEKTUBHOCTH U TTOMCKA BO3ZMOXKHO-
CTEH NSl ylydllleHHsl KadecTBa ycnyr. Ee co3ganue oOBIYHO MPOBOIUTCS Ha JTarie
MJIAHUPOBAHUS WJIM aHaln3a OM3HEC-Mpolecca U MOXKET OBbITh MPEACTABICHO B rpa-
dburuecko Ui TeKCToBOM (popme.

AKTUBHO€ HCIOJIb30BAaHUE METOAOJOTHI MOACIHPOBAHUS OU3HEC-TPOLIECCOB
Hayanoch npumepHo B 2000-x romax B Poccum. B 3TO Bpemsi MHOrue KoOMMaHUH
HayaJil 0CO3HABATh BAXKHOCTh OMHUCAHUSI CBOMX MPOILIECCOB sl MOBBIMICHUS Y Pek-
TUBHOCTH W ONTHUMU3ALIMM 3arpar. OQHON W3 MEPBBIX METOAOJIOTUH, KOTOPHIE CTaU
ucnoinb3oBark B Poccuu, 6buta BPMN (Business Process Model and Notation) - Ho-
Tallid MOJENTUPOBaHMs Ou3HEc-TpolieccoB, paspaboranHas Object Management
Group. C momenTa nosienenus BPMN crana crangaprom st monenupoBanus BIT u
aKTHUBHO HMCIIOJI3yeTCSl BO BCEM MHpE, B TOM uuciie u B Poccun. B mocnennue roapl
BHEJPEHHE METOAOJIOTUN MOJEITUPOBAHMS OM3HEC-TIPOIIECCOB BXOAUT B HOBBIM dTarl
cBoeM monyisipu3anuu B Poccun u mupe, ogHako, nomumo BPMN, tak ke cyuie-
CTBYEeT MHOXKECTBO JApyrux mertomoinoruid, Takux kak DFD (Data Flow Diagram).,
language) u ap. Kaxxnas u3 HUX UMEET CBOU OCOOCHHOCTH U MPUMEHSETCSI B 3aBUCH-
MOCTH OT KOHKPETHBIX LI€JIEN U 3a/1a4.

CTouT OTMETHUTh, YTO B JIaHHBIM MOMEHT BCE MOJIEIU MOXHO CIPYIIHPOBATH
0 HEKOTOPBIM MpPU3HAKAM:

Heie mozaenu(ynpasnenue) — IDEF0 ,VAD;

— Mojeau notokoB padot — BS, eEPC;
rcnoJiHsgeMbIx TpoiieccoB — BPMN, S-BPM;

— MOJeNHU NOTOKOB AaHHbIX — DFD.

st Toro, yToOBl pazo0OpaTbCs B TOM, Kakas METOJOJIOTHS MOACITUPOBAHUS
OM3HEC-TIPOIIECCOB SIBJISETCS HAWJy4Illed I TOW WM WHOM 3ajadu, HEOOXOAUMO
UMETh O0IIee MPEICTaBICHUE O KaXJIOW M3 Haubojee MOMYISpHBIX U pachpocTpa-
HEHHBIX METOOJIOTHH.
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(MM BIT) Metomonorust MmopenupoBanus 6usHec-mpoiieccoB - IDEFO (Integrated
DEFinition) siBisieTcsi CTaHAAPTU3UPOBAHHBIM MOIXOJIOM, MCIIONB3YEMbIM ISl MOJIEIIH-
poBaHus (DYHKIIMOHAJILHBIX OM3HEC-TIpolieccoB. MeTomonorust pazpaboTaHa Jjsi onuca-
Hus BbIl B TepMuHax ux (QyHKIMI, YTO MO3BOJISET JIydllle MOHUMATh, KaK MPOUCXOIST
Ou3Hec-ornepalii U KakKhe pecypchl B HHUX 3ajaeiicTBoBaHbl. Metononorus IDEFO
BKJIFOYAET TPU OCHOBHBIX J3Talla: aHAJIN3, IPOEKTUPOBAaHUE U peaim3auuto. [Ipumep pa-
60T1hI ¢ ucnonb3zoBanneM MM BIT IDEF0 npencrapnena Ha pucyHke 1.

nnnnnnnnnnn

Pucynoxk 1 - I[Ipumep pad6otst c MM BIT IDEF0

MM BII VAD (Value-Added Diagram) sinsieTcs OAHUM U3 METOAOB aHaIM3a
OM3HEC-TIPOIIECCOB M TO3BOJISIET ONPENEIUTh MOTOKU ONepanuil U MHpopMaluu, a
TaK)Xe BBIJICIUTH JO0ABICHHYI0 CTOUMOCTh B IpoLEecce. ITa METOJO0JOTHs OCHOBBI-
BaeTCAd Ha NPHUHIUIE, YTO MPOLECCHl JOKHBI CO3/1aBaTh JOOABIEHHYIO CTOUMOCTD
JUISL KJIMEHTA, a BCE HE BHOCSIIME LEHHOCTH ONEPALMH M OKUJAHUS JTOJKHBI OBITh
ucKItoueHbl. VAD-auarpaMMbl MOKa3bIBalOT MOTOKM MAaTE€pHalIoB, MH(MOpPMAIMU U
NENUCTBUMN, BBIICISIOTCS 100aBICHHbIE U HE JOOABJIECHHBIE CTOUMOCTH, MPOSIBIISIFOIIH-
€Csl KaK HAKOIUIEHUS] U Pacxonbl B CBsi3H ¢ notokamu. Kpome toro, VAD-nuarpammel
MO3BOJISIIOT MTPOBOAUTH aHAIN3 OM3HEC-TIPOLECCOB C TOUKHU 3PEHUsI KayecTBa 00CIIy-
KUBAHUS KIIMEHTOB, IPOU3BOIUTEILHOCTH, dhdekTuBHOCTH U Ap. [Ipumep paboThl ¢
ucnons3oBanueM MM BIT VAD npencrasiena Ha pUcyHKe 2.

Pucynoxk 2 - [Ipumep pabotst c MM BIT VAD
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MM BII - BS (Business Systemization) sIBIsIETCS TTOIXOAOM K YIIPaBICHHIO
OM3HECOM, KOTOPBII OCHOBaH Ha CUCTEMHOM Mojxozae. OHa BKIIIOYAET 1Iaru, CBA3aH-
HbIE C CHCTEMHBIM AHAJIM30M, MOAECIUPOBAHUEM, ABTOMATHU3ALUUEH U YIyYIIEHUEM
OU3HEC-TIPOIIECCOB.

Mertononorus BS cocTouT n3 cienyrommnx 3TarnoB:

— cbop uHbopManuu: ompeneaeHue OU3HEC-TIPOILIECCOB, KOTOpbIE TPEOYIOT
MOJICJIMPOBAHUS, COOp JTAHHBIX;

— aHaJu3: ONpeleJeHue TEKYIHUX Tpo0IeM, TPUUKH U MOCIEACTBUM;

— TMPOEKTUPOBAHHE: pa3paboTKa Mozesiei Ha OCHOBE COOPAHHBIX JaHHBIX;

— peanu3anus: aBToMaru3aiusi OM3HEeC-MPOoIECCOB Yepe3 UCIOIb30BAHUE CO-
OTBETCTBYIOILIETO MPOTPAMMHOTO 00ECIICUEHHUS;

— MOHUTOPUHT U YJAy4dlIEHUE: YIydllIeHHe OW3HEeC-TPOLIECCOB Ha OCHOBE
aHaJM3a JaHHBIX U cOopa OOpaTHOM CBS3H.

MM BII - BS moxer ynydymiuTh 3(p()EeKTUBHOCTh OM3HECA U MOBBICUThH Kaye-
CTBO OOCIYXMBaHHUS 32 CYET ONTHUMM3ALMU MIPOLIECCOB U MOBBILIEHUS YPOBHS aBTO-
Matuzanuu. [Ipumep pabotel ¢ ucnonaszoBanueM MM BII BS npencrasnena Ha pu-
CyHKE 3.

C6anaHcupoBaHHas KapTa nokasaresieil — Balanced Scorecard (BSC)
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CTV KAMEHTOB (%)

3(upeKTUBHOCTH

KOMNaHWM B paspese
4 nepcnexine BHyTpesHue npoueccsl.

Kakne npougecc bl HeoBXoANMo
COBEPL EHCTBORATE ANA
YAOBNETBOPEHNS KINEHTOB

OGyuenue u passuine

Kak koMnaHus Ao/mkHa pacTi i
DPa3BUBETLCA ANS BLINAIHEHNS CBONX
eneii

Pucynoxk 3 - [Ipumep pabotst c MM BII BS

MM BII - eEPC ocHOBaHa Ha MCHOJAB30BAHUM PACHIUPEHHON JUAarpaMmbl CO-
obiTuii-ycnoBuii-neiicteuil (eEPC - extended Event-driven Process Chain), kotopas
MO3BOJISIET OMUCATh OU3HEC-TIPOLECCHl HAa (PU3HUECKOM U MH(OPMALIMOHHOM YPOBHE C
OOJIBIION JIeTaIn3aleil U OXBATOM.

eEPC cocToUT U3 HECKOJBKUX 3JIEMEHTOB: COOBITHM, (DYHKIIMH, MPOIECCOB,
yCIIOBUHM, MH(POPMAILIMOHHBIX MOTOKOB U JAEKOMMO3UILMMA mpoieccoB. CoObITUS SBIS-
IOTCSl HAaYaJIbHBIMU U KOHEUHBIMH TOYKaMU Ipoliecca, a PyHKIUU - ONPEAeIIsioT ome-
pauuu, KOTOPBIE BRIMOIHSAIOTCS B IPOLECCE.

Metononorus eEPC Takxe ncrosib3yeT pa3inyHble TEXHUKH YIPABICHUS TPO-
eccaMu, Takhe KakK yCpeJIHEHHWE M arperamus, 4TtoObl 00ecleyuTh aJeKBaTHYIO
OLICHKY U ONTUMH3aIMI0 Onu3Hec-npoieccoB. Ee ocHOBHAs 11€1b COCTOUT B TOM, UTO-
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Obl 00ecrieuynTh MOHUMaHUE OM3HEC-TIPOLIECCOB U PAlMOHATM3UPOBATh UX, COKPATUB
BpEMs, YAYUIIMB KaueCTBO M CHU3MB 3aTpaThl HA UX BblNoNHEeHUE. [Ipumep paboThl ¢
ucnons3zoBanneM MM BII eEPC nipeacrasneHa Ha pucyHke 4.

MM BII - BPMN 2.0 npenronaraeT UCMoiab30BaHUE CHEIUalbHON Tpaduye-
CKOM HOTAIMM, KOTOpasi MO3BOJISIET OMMCHIBATh CIICHApUMU OU3HEC-TPOIECCOB C MHU-
HUMAaJIbHBIM KOJIMYECTBOM JeTajeil. JlaHHas METOMONIOrUsl BKIIIOYAET B ceOs psi 11a-
rOB, TAKHUX KaK:

— a”ayiu3 OU3HEC-TPOIIECCOB - OMpEEICHUE LIeeH, 3a1a4 U UX MOCe0Ba-
TEJILHOCTH B XOJI€ MPOLECCa;

— COCTaBJIEHUE MOJIETH OM3HEC-TIpoIecca - BEIOOp HEOOXOAUMBIX 3JIEMEHTOB
HOTAIIMH, MOCTPOCHUE OU3HEC-TUarpaMMBbl JJI ONTMCAHUS MTPOLIECCOB;

— BaJuJaIusl MOJENIU - MPOBEpKa HA COOTBETCTBUE CTaHAapTaM U (opmary
HOTalUU;

— ONTUMU3ALMS MOJEIN - ONTUMHU3ALMS Ipouecca i NoBbIeHUs dhdex-
TUBHOCTH U YCTPAHEHUS CIA0bIX 3BEHBEB;

— peanu3auus - BHEAPEHUE CO3JaHHON MOJIENH B peallbHOM OM3HEC-cperie.

Mogene
anepreTmiectof

CHCTEME 23K 33UNKS Heofoanmo eHecTn
®

NPEANPHATHA

P
2aRaHA Ha PHEAD eHME
aHeprocSep eraou ero
oBopyackaHma

© opwMpos anwe axTa
. EHempeHN
aweproceperaion ero
5

Teawecroe
sapanme

®opmmporanne cueta
3 oK a2aHbe YOTYTH

Ofopyaoe aune
EHeapeno

Pucynoxk 4 - ITpumep padbotsl ¢ MM BII eEPC

Cuéraa oxasanneie|
yenyrn

Merononorus BPMN 2.0 mo3BosisieT co34aBaTh SICHbIE U TPO3PAYHbIE MOJAEIU
OM3HEC-TIPOIIECCOB, KOTOPHIC JIETKO IMOHUMAIOTCS KaK CICHHAIMCTAaMU B OOJIACTH
OW3HEeC-TIIIAHUPOBAHMS, TAK U TTPOCTHIMU TOJIb3oBaresiMu. OHa MO3BOJISET YIy4IIaTh
1 ONTUMH3UPOBATh OM3HEC-TIPOIIECCHI, YTO B KOHCUHOM HTOTE IMPHUBOAUT K ITOBHIIIIE-
HUIO TTPOU3BOJIUTEILHOCTH U YBEIWYEHUIO NMPHObUTH KoMranuu. [Ipumep paboTsl ¢
ucnons3oBanueM MM BIT BPMN 2.0 npencraBieHa Ha pUCYHKE 5.
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3apesepeuposa
Tb TOBAP

Coanartb 3akas
nokynarens

3axaa nony-en

Menegpep no npoaaxam

Chenats 3anpoc
B 0TAEN 3aKYMKA

Jakaaw \
Tenei

OBecneyeHne 3akasa nokynarena

A 4

MeHeaxep no aaxynkam

Pucynok 5 - [Ipumep padorst c MM BIT BPMN 2.0

Mertononorus S—BPM (Subject-oriented Business Process Management) oc-
HOBBIBAC€TCS HAa KOHIIENIMH "mipenMera” (subject) u opueHTHpOBaHA HA MOJIEIMPOBA-
HUE OW3HEC-TIPOIIECCOB C YYETOM CYOBEKTHOW MEpPCHEKTUBBI U B3aUMOJCHCTBUS
MEXIy CyObeKTaMu, 3aJIeCTBOBAHHBIMU B MIPOIIECCE.

OcHoBHBIMU 3TaniamMu MeTonoiorud S—BPM sBnstores:

— aHanu3 OW3Hec-TpoIlecca, KOTOPhI HAYMHAETCS C OIpeAesieHUs Iesei
MpoIiecca, BBISIBJICHUS €T0 3TANOB U 33JIeHCTBOBAHHBIX CYObEKTOB,;

— MOJIEJTMPOBAHKE MPOILECCA C YYETOM CYOBEKTHON NEPCIEKTUBBI, KOTOPOE
OCYLIECTBIISETCA € MMOMOILBIO CEMaHTUYECKOTO MOJIETTUPOBAHNS;

— pa3paboTka MpOrpaMMHOT0 obecreueHus JIJIsi aBTOMATU3allK Tpolecca
€ro UCIOJIHEHNUS,

— aHaJMU3 PE3yJbTAaTOB MPOILIECCa U BHECEHHE KOPPEKTUB B MOJEIUPOBAHUE
JUTSL yaydieHus ero 3¢ ()eKTUBHOCTH.

B pesynbrare npumenenus metogonaoruu S—BPM nocrturaercs 6onee 3pdek-
TUBHOE YIIpaBJIeHHE OM3HEC-TPOIECCaMU 3a CUET y4yeTa CyObeKTHON MEPCHEKTUBBI U
JY4IIIeT0 B3aUMOJACHCTBUS MEXIY CYObeKTaMH B pamMKkax mporecca. [Ipumep padoThl
¢ ucnonb3zoBanueM MM BII S-BPM nipencrasnena Ha pucyske 6.

~ R N g i \‘\ ll’ P
Cybnext Cybnext Cybuext

NI D

/3

Pazsutue

I MapKeTuHr |
I Npoun3soacTeo |

| . |
1

e I
. b |

Mpopaxu | \.

Pucynoxk 6 - [Ipumep pad6otsi c MM BII S-BPM
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MM BII - DFD (Data Flow Diagram) npencrasisier coboi rpaduiyeckuil HH-
CTPYMEHT JJIsl MOJIEJIMPOBaHMs, JOKYMEHTUPOBAHUS, aHAJIN3a U yIIpaBlieHUs1 Ou3Hec-
npoueccamu B oprauzanuu. OHa MO3BOJISET ONPEIEIUTh BXOIHBIE, BBIXOAHbBIC JTAH-
HbIE, a TAK)KE OINUCATh UEPAPXUUECKYIO CTPYKTYpY OM3HEC-TIPOLIECCOB C YUETOM I10-
TOKOB JJaHHBIX U KOHTpoJsA. DFD sBnsieTcs BU3yalbHBIM CPEICTBOM ISl IOHUMAHHUS
paboThl OM3HEC-TIPOLIECCOB, OOHAPYKEHMSI Y3KUX MECT U ONTUMHU3ALUN PaOOThl KOM-
nanuu. [Iponecc monenuposanus DFD Bkirodaer deTbIpe dTama: OIpenesieHue Iie-
JIeH, OIpENeNICeHuEe MOJENH, aHAIU3 MOJEIH, U JOKYMEHTUpOBaHUE Mozenu. [Ipumep
pabotsl ¢ ucnionb3oBanueM MM BI1 DFD npezacraBnena Ha pucyHke 6.

I'padrx

TpoB exeHin padot
b biieiel el N

JIoroBopa Ha MOAPAAHbIE
padotul

Jakas
—e » Oraen

oroBop ofcmyammania |
- S KmeHtor [

Inanopo- g
YROHOMITTECKITT k.
ornen

+ CMETa HA MATePHATHI
~ (oBopyaopaHme)

3}, Jokyment o6 \lll‘l-’l.h:

e

CMETBI MO padoTant e

Hanoropas n
; SyxranTepckas
: OTMeTHOCTE

‘ Byxranrepisa

PACTIOPAKEHIIA Ha Tpagima
npoBeTeHie TP OBEACHIA
pador pador

—
MaTepHambi 1T paspadoTkin 3

oGopyaceamt TIpoekTHO- 1
HECTICTOBATE: CRIT
ortaen

= Or4ersl

BEITOTTHEHHBIT
padot

Pucynok 7 - [Ipumep pad6otsl c MM BII DFD

CymectByeT MHOkecTBO MM BII, koTOpHBIE, B 00IIIEM U 11€JI0M, CXOXKH IO CBO-
UM TeJIsIM, HO Pa3fIuYHbl MO MOAXOJaM U pe3ynbrary. TakuM 00pa3oM, Hampumep,
IDEFO npencraBisier camoii Hanbosee oOliee mpeacTaBieHue OM3HEcC-Tpoliecca, B
To Bpems kak VAD mo3BossieT 6osee moapoOdHo paccMoTpeTh 3 (PEKTUBHOCTD U Ka-
4eCcTBO Om3HEc-MpoieccoB. BS MO3BONsSET MOBBICHTH KauecTBa OOCITYKMBaHUS 3a
CU4eT ONTHMH3AIMUA TIPOIECCOB U TOBBIIICHUS YPOBHS aBTOMAaTH3allMd OW3HEC-
nporecca. eEPS nmo3Bossier paunoHanM3upoBarb COKPaTUTh BpEMs, YAYUIIHTh Kade-
CTBO M cHU3UTH 3arparbl. BPMN 2.0 mo3BonisieT yiayymarb ¥ ONTUMH3UPOBATh OW3-
Hec-Tipoecchl. S—BPM mno3BonisieT yaydmiuTh B3aMMOACHUCTBUE MEXAY ATAalaMH.
DFD B 001ieM u 11esioM npeacTasisieT coooi poBHoO Toxke camoe uto u IDEF0, Ho
HEKOTOPBIM OTPaHUYCHHUEM TI0 PsiAy (PyHKIUH.

TakuM 00pa3oM, MOXHO CHENATh BBIBOA, YTO KaxKJaash U3 METOJOJIOTH Moje-
JUPOBAHMSI XOPOIla T0-CBOEMY, OJHAKO HEKOTOpPhIE U3 HUX, BCE XKe, Haubosee mpe-
MOYTHUTENBHBI JIJIS PSAJa 3a1a4.
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COBPEMEHHBI B3IIS1]] HA TPAOMYECKNH JU3AWH

AHHOTAIUSI: B CTaTh€ PACCMATPUBAIOTCS TOHITHS, COCTaB, OCHOBHBIE aCIeK-
Thl COBPEMEHHOTO rpaduueckoro ausaiiHa. OTpakeHO KaKoe 3HauyeHUEe MMEET rpa-
dbuyeckuil qu3aifH npu pa3paboTke peKIaMHO-TPaPUUIeCcKoro KOMIUieKca U PUpMEH-
HBI CTWJIb KOMITAHUU.

KiroueBble cioBa: au3zaiiH, rpaduyeckuidl au3aiiH, pekiiaMHO-TpaduuecKuit
KOMILJIEKC, TUTIOTpaduKa.

Milutina E.M., Egamberdiev H. A., Mameev F.A., Timoshenko A.A.
A MODERN LOOK AT GRAPHIC DESIGN
Abstract: The article discusses the concepts, composition, and main aspects of
modern graphic design. It reflects the importance of graphic design in the development
of an advertising and graphic complex and the corporate identity of the company.
Keywords: design, graphic design, advertising and graphic complex, typography.

['paduueckuii nu3aitH — 3TO MPOIECC CO3/aHUA M KOMOMHUPOBAHUS BU3yallh-
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HBIX AJIEMEHTOB, TAKUX KaK M300pa’keHHe, TEKCT U I[BETA, C LIEJIBI0 Mepeiaun Omnpee-
JIEHHOT'O COOOIEHUS U JTOCTHXKEHUs dcTeTndeckoro ¢ ¢ekra. I'paduueckuii auzaitH
BKJIOYAET B ce0sl pa3iMuHble BUbI JACATEIbHOCTH, TAKME KaK CO3/1aHUE JIOTOTHUIIOB,
(UPMEHHOTO CTUJIS, YIIAKOBKH, PEKIIAMHBIX MaTepuasoB, BeO-nu3aiitHa u 1.1 [3].

B HacTosiliee BpeMsi COBpEMEHHBIN rpaduueckuil [u3ailH UrpaeT OrPOMHYIO
pOJIb B MHpE, U €TO BIUSHHE IIPOCTUPACTCS HA PA3JINYHBIEC ACTIEKTHI KU3HH.

OcHoBHas 3aa4a rpauyeckoro Au3aiHa — BU3YaJIbHO IMPEACTaBUTh MH(OpMa-
IIUIO WM U0 TaKUM 00pa3oM, 4ToObl OHA ObUIA MOHSITHOM M MPUBIEKATEIBHOM IS
1ieseBoi aynuropu. ['padrueckuii qu3aitHep TOKSH YIUTHIBATH OCOOCHHOCTH OpeH ia
WJIM TIPOEKTA, LIETEBYIO ayIUTOPHIO, LIEIIN U KEINAEMOE BO3ICHCTBHUE HA 3PUTEIIEH.

Taxxe, 3amaya rpaudeckoro au3aifHa — 3TO CO3/IaHWE BU3YAJIbHBIX KOHIIETI-
U U peIeHNI, KOTOPbIE MOMOTatoT Y3PPEKTUBHO KOMMYHHUIIMPOBATH C ayIUTOPHEH.
I'paduuecknii u3aitH UICIONB3YETCS ISl CO3/IaHUS JIOTOTUIIOB, YIIAKOBKH MPOJIYKTOB,
pEKJIaMHBIX MaTepuasoB, BeO-1n3aiiHa, WIIIOCTPALMA U MHOTOTO JIpyroro. Baxxueim
acreKToM TpauyecKoro au3aiiHa sBISIOTCSA Nepenada MHQOpMAaluM, IPUBICUYCHUE
BHUMAaHUs, NOA/Iep>KaHue OpeHJia, U CO3/aHHE ICTETHUECKH MPUATHBIX U (QPYHKLHO-
HaJbHBIX peleHui. [IoMUMO 3TOro, BBIAEIAIOT 3a[a4d II0 CO3JLAHUIO YHUKAJIBHOIO
CTHJIS ISl KOMIIAaHUM, pa3paOoTKe 13aiiHa yIaKkoBKH MPOIYKTa, ¢ y4ETOM OpEeH10BO-
ro CTWIA U MPHUBJIEKATEIBHOCTU Ui MOTPEOUTENS, CO3/IaHNI0 PEKJIaMHBIX MarepHa-
70B (0aHHEPOB, KaTaJIOroB, aduiil), pa3paboTKu GUPMEHHOTO CTHUJIS.

[TockonbKy Trpaduueckuid Ou3ailH pa3BUBAETCA KaXKIbId JE€Hb, CYIIECTBYIOT
OCHOBHBIE MOHATHUSA, KOTOPHIE BKIIIOYAIOT B CE0s pAJl KIIFOYEBBIX TEPMUHOB, KOTOPBIE
WCTIOJNB3YIOTCS JAJISI ONMCAHUS PA3JIMYHbBIX ACIIEKTOB JIN3alHA:

— KOMIIO3UIMSL — PACIPEACIICHUE U OPTaHU3alMs JJIEMEHTOB B paMKax Iu-
3aiiHa JJIg CO3/1aHus LEJIOCTHOTO BU3yaJIbHOTO 00pa3a;

— ©OanaHC — paBHOBECHE MEXIY PA3NUYHBIMU dJIEMEHTaMH JU3aiiHa, YTOOBI
CO3/1aTh BU3yaJbHYIO CTA0OMIBHOCTB;

— IIBETOBas NaJUTpa — HaOOp BHIOPAHHBIX IIBETOB, HUCIIOJIb3YEMBIX ISl MIEpe-
Ja4X OIPEAEIIEHHOTO HACTPOEHUS NI ADMOLU;

— wpudT — au3aitH OyKB U CUMBOJIOB, UCIIOJNBb3YEMbIX IS MTepeaadl TEKCTO-
BOI MHbOpMaINU;

— TPOMOPLUMH — OTHOLIEHUS MEXIY pa3Mepamu U (opMaMH 3JIEMEHTOB B
3aiHe;

— Hepapxus — YNOPAJOYECHUE DIIEMEHTOB 10 CTEIEHHU MX BAXXHOCTH JUIS CO-
3/1aHUs [IOHATHOU CTPYKTYpHI IA3alHa;

— KOHTpPACT — HMCIIOJIb30BaHWE pa3Muuil B 1IBeTe, Gopme, pazmepe U T. 1.,
9YTOOBI IPUBJICUYb BHUMAHUE K OINPEICJICHHBIM 2JIEMEHTaM;

— TEKCTypa — BU3YyaJIbHOE OLIYIIEHUE NOBEPXHOCTH MJIM Marepualia B Ju-
3aliHe;

—  WUIIOCTpalMsi — HW300pa3uTeNIbHOE H300paK€HUE, YacTo CO374aBaeMoOe
BPYUYHYIO WJIM C IOMOLIBIO KOMITBIOTEPHBIX MPOrPAMM.

B rpajguueckoMm quzaiiHe CyliecTBYIOT 0a30Bble KOMIIOHEHTHI, KOTOPHIE MOMO-
ratot co3narb 3GGeKTUBHBIN An3aiiH. Cpeld OCHOBHBIX BBLACINSAIOT: LBET, MIPUQTHI,
TEKCTYPbl, KOMIO3UIIUIO, TUHUU U (POPMBI, a TAK)KE IPOCTPAHCTBO.
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B nactosiiee Bpems rpaduueckuil 1u3aiiH pa3BUBaeTCs, a rpaduka OKpyKaeTr
Hac MOBCIO/Y, TIOTOMY CYIIECTBYIOT pa3jMuHbIe BUbI U OTpaciu nu3aiiHa. Bua am-
3aifHa 3aBUCUT OT €TO OCHOBHOM 3a7auu U TpeOyeMbIx (QpyHKIMiA. BrIAensoT MHOXKe-
CTBO BUJOB M KiacCU(UKAIMHA, OJHAKO MOXKHO BBIJCIIUTh CaMble OCHOBHBIC BHIBI

rpaduyeckoro au3aitHa (puc. 1).
YNakoBOYHbIN
AN33aNH

( Tunorpaduka )
y . Buapl PeknamHblit
NNIoCTPaUA rpaduyeckoro ansaiHa [M3a0H
< MoyLH-an3anH ) ( KHKHBIW An3aiiH )
( BpeHauHr )

Pucynox 1 — Bunsl rpaduueckoro auzaiiHa

Tunorpadguka — olMH U3 BUJOB rpadUyECKOro au3aifHa, OHA TMOJIPa3yMEBAECT
o1 co00il Bce, UTO CBSI3aHO C TEKCTOM M €ro oopmiiennem. Tunorpapuieckuii au-
3ailH CBs3aH HE TOJBKO C BHIOOPOM IIPUMPTOB MJisi MPOEKTOB, HO U C CO3/IaHHEM U
ajanTanuen cymecTByromux. Tunorpaduka UrpaeT BaKHYIO poOjb B JAHW3aiiHE, MO-
CKOJIbKY UMEHHO €€ T0/100p, BEICTpauBaHKE M0 BU3yaJIbHOW UepapXuu U MPaBUIbLHOE
KOMITO3UIIHOHHOE TIOCTPOCHUE JENAT MPOEKT YUTAEMBIM M BOCHPUHHUMAEMbIM
MoJib30BaTeieM. YMEeHUEe paboTarh ¢ JaHHBIM BUJIOM JU3aiiHa SIBJISETCS OJHUM U3
KJIr0UeBbIX [1].

Eme onun Bua rpadguyeckoro qu3aiiHa — wumrocTpanus. JJaHHBIA BU codeTaeT
B ce0e HCIOIb30BaHUE PARTUYHBIX TEXHUK BEKTOPHOU TpadUKu U TPEXMEPHBIX WII-
moctpanuid. [Ipu momoiu rpadpuyeckux HHCTPYMEHTOB JU3aHEPHI CO3/IAI0T WILITIO-
CTpalMM Kak JJIsi KOHEYHOI'O MCIIOJIb30BAaHUsl, TaK U I MOCIEAYIOLIET0 UX MpUMe-
HEHUS B npoekTax. MILTFocTpauy HOCAT CaMOCTOSITENIBHBIN XapaKTep.

MoymiH-1u3aiiH — oTpacibk rpaduyecKkoro au3aiiHa, CBS3aHHAs C aHWMAIlHEH
nuzo0paxenuit. Takoil BuUI rpaduyueckoro au3aiiHa MO3BOJISIET CO3/aBaTb aHUMHUPO-
BaHHbIC OOBEKTHI, TaKME KaK W300pa)K€HHUs, JIOTOTUIIBI, TEKCThI, PA3JIMYHOTO POja
AJIEMEHTHI C 1EIbI0 MPUBJICYCHUS BHUMAHUS MOJIb30BaTeNsl. TakoW AU3ailH HOCUT B
ce0e MPUKIAHON XapakTep, T.e. aHUMalMel OOBEKTOB JIOMOJIHAET CAMTHI, BUIAEOPO-
JIMKH, IPE3EHTAllMU, UTPHI U T.A. [3].

bpennuHr, kak oJIHO W3 HampaBieHUM rpaduyuecKoro au3aiiHa, CBSI3aHO C pas-
paboTKOW WHIWBHUIYaJTbHOTO, y3HABAEMOT0 OOpa3a KOMITAHWH, KOTOPHIA IMO3BOJIHT
BBIJICIUTHCSI HA PBIHKE W MpuBJeub BHUMaHue. Crofga BXOAWT pa3paboTKa JIOTOTHIIA,
bupMeHHOM MamUTPhI U PUQPTOB U T.1. [4].

KurxHbpIi mu3aitH — BUA TpaduuecKkoro nu3aiiHa, HalpaBJICHHBIA HA CO3TaHHE
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MEeYATHBIX U3JEINi. 31ech pa3padaTbiBalOTCS 0OJ0KKHM KHUT, Ta3€T U KYPHAJIOB, Ma-
KeThl CTPAHMI], OCYIIECTBISETCS MOom0op IBeTa, MPUGTOB M WILIFOCTpAlUi. ITO
CJIO’KHOE HaIlpaBJIeHHEe, COUETaloIIee B ceOe cpa3y HECKOJIBKO BUIOB JIM3aliHA.

PexnaMHbIi TU3aiiH TECHO CBSI3aH C MAPKETUHIOM M CIICIUAIIM3UPYETCI HA CO-
3JIaHUM PEKJIAMHBIX OpoIIop, aduill, TPE3eHTAIUA U IPYTUX pa3IudHbIX MaTepua-
JIOB, HETIOCPEJICTBEHHO CBSI3aHHBIX C MPOJBIKCHHEM TOBAapOB, YCIYT U OpEHJIOB Ha
pbIHKE. PekiaMHBIA JW3aliH OCHOBBIBAETCA Ha TCHUXOJIOTHH, MOCKOJbKY CO3JaHHBIN
Marepuai JOJIKEH HEIUIATh B3I M IPUBJIEKATh MOTEHIMAIBHBIX KIUEHTOB C LEIbIO
HCTOJIb30BAHUS PEKIAMUPYEMBIX YCIYT.

VYIakoBOUHBIM AM3aiiH — BHUJI Tpa@UUecKoro Au3aiiHa, HEMOCPEACTBEHHO CBS-
3aHHBIA ¢ O(POPMIICHHEM BHEITHETO BHJIA MPOAYKTA. YMAKOBKA JIOJDKHA UMETh IPH-
BJICKATEIbHBIM BUJ U 3alIUIIATh MPOAYKT OT BHEIIHErO BO3AEUCTBUSA. JlaHHBIA BHUJ
TAK)K€ TECHO CBSI3aH C PEKJIAaMOM, MOCKOJIbKY YIMaKOBKa JOJDKHA MPUBIICKATh BHUMA-
HUE U OBITHh MpojaBaeMoi. [Iu3aifH yrmakoBKH co4yeTaeT B ceOe U JApyrue BUIbI rpa-
dbuyeckoro au3aiiHa, Takue Kak TUIorpaduka, WuToCTpalys U peKJIaMHbBIN JU3aiiH.

OT0 NUIIH HECKOJIBKO HAIIPABICHUM B TpadyuuecKoM JAu3aiiHe, U Kaka0€ U3 HUX
UMEET CBOM OCOOCHHOCTH U celu(PuKy paboThI.

YuuThiBasg JaHHBIC BUbI, MOKHO BBIJICIUTH OCHOBHBIE KOMIIOHEHTHI, KOTOPBIE
COCTaBJISIOT Tpaduueckuit Au3aiu (puc. 2).

AHUMaLWA 1
Tunorpadwuka OBUXeHWe
\ /
Mpaduyeckuin
OV3aiH

-~ — [paduka n
LiBeToBas nanutpa
| WANKOCTPaLms
( Komno3suyus )

Pucynok 2 — Cocrapnsitommue rpaguaeckoro qu3aiHa

OTHU ¥ MHOTHE JIPYTHe DJIEMEHTHI COCTABISAIOT COBPEMEHHBIN rpaduueckuil 1u-
3ailH M MOMOTAIOT CO3[aBaTh IMPUBJIEKATENbHBIA M (DYHKIHMOHAJIBHBIN BH3YyalbHBIN
KOHTEHT. COBOKYIMHOCTh 3THUX KOMIIOHEHTOB MO3BOJIAET pa3paboTarh yAOOHBIA U
MpPUBJIEKATEIbHBIA JTU3alH, CMIOCOOHBIA MPABUIBLHO JOHECTH 10 TOJIh30BaTENsl WH-
(dopMalrio, C YUTAEMBIM U SICHBIM COIEPKUMBIM.

[Tockonbky rpaduyeckuil Au3aiiH, pexiiaMa u OpEeHAUHT TECHO CBSI3aHbI JPYT C
JAPyroM, TO BCE CO3/1aBaeMble MaTepHalibl OObEIUHSIIOTCS B OHO NMOHATHE — (PUpPMEH-
HBIN CTHIIb U PEKJIaMHO-TPapUIECKUI KOMILICKC.

OupMEHHBIA CTHIIb U PEKIAMHO-TPAQUISCKUNA KOMIUIEKC — 3TO COBOKYITHOCTh
BU3YaJIbHBIX M TEKCTOBBIX 3JIEMEHTOB, KOTOPBIE OINPENEIIAIOT Y3HABAEMOCTh M XapaK-
Tep OpeHna. OUPMEHHBIM CTHJIb TIOMOTAET CO3/aTh €AWHBIA M y3HABAEMbI OOJMK
KOMITAaHWW B Ta3zax moTpedutenedd. ['padudeckuii mu3aifHep HUCIONB3YeT pa3inyHbIe
rpaduyeckre U THNOrpad)CKue MEMEHTHI, [IBETa, MPUPTH U KOMIIO3UIIMOHHBIE TpHeE-
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MBI JIJISl TOTO, YTOOBI CO3/1aTh CTETUYECKU NPUBJIEKATEIbHBIE U WH()OPMATUBHBIC Ma-
TepUaJibl, CIocoOHbIE A(H(HEKTUBHO KOMMYHHUIIUPOBATH C I1I€JIEBOM aynuTopuei. Bax-
HOM 4YacThl0 pekiiaMHO-Tpaduueckoro Au3aiiHa SBISIETCS Mepefada ONpeeTIeHHOIO
COOOIIIEHHUS WX SMOIIMOHATIBHOTO BO3/ICUCTBUA HA TOTEHIIUAIBHOTO MOTPEOUTENS.

PeknamHo-rpaduueckuii KOMIUIEKC ¥ (PUPMEHHBINH CTHIIb BKIIIOYAIOT B CeOs
KITFOYEBbIE KOMITOHEHTHI.
oroturl. ['paduueckoe n3o0pakeHre, CUMBOJI WM CIOBECHBIN 3HAK, MCIOIb3yEeMbIN
TUTSI IICHTA(DUKAITMN KOMITAaHUH, OPEH/1a WM TIPOIYKTA.
peHadyk. JIokyMeHT, copepKalluii CTaHaapThl UCTIOIB30BAHMSI JTOTOTHUIIOB, IIBETOBOM
NAJTUTPHI, IPU(TOB U IPYTUX IEMEHTOB OpeHa.

MaKoBKa MpomyKiuu. /[n3aifiH yrmakoBKU TOBapa, KOTOPHIA IMOMOTAET BBIACIHUTH MPO-
TYKT Ha TOJIKE Mara3uHa v MPUBJIeYh BHUMAHUE TIOKYIIaTEICH.

Hporpaduka. BuzyansHoe npencraBieHne HHOOPMAIIUU ITyTEM HCIIOIB30BaHUs Tpa-
(UYECKHX AIIEMEHTOB, YIPOIIAIOIIEe BOCIPUITHE CIOKHBIX TAHHBIX.

pudThl U TUNOrpaduka. Beibop noaxomsmux mpudToB U odhopMIIEHUE TEKCTa JIs
oOecrieueHus1 y10004YUTAEMOCTH U ICTETUUECKON BBHIPA3UTEILHOCTH MaT€pPUAJIOB.
eJIoBas JJOKyMeHTalus. JJaHHbIN AJIeMEeHT peKIIaMHO-TPapUIeCcKOro KOMIUIEKCa Mpe-
CTaBJIsieT co00il odopmileHHE JENOBBIX JOKYMEHTOB KOMITAHHHM C KOPIIOPATUBHOU
cuMBOJIMKOM. K Takol JOKYMEHTallMM OTHOCSITCSA: KOHBEPTHI, (hUpMEHHbIE OJaHKH,
OTYETHI U 3asIBICHHUS.

eKJIaMHO-uH(GOpMAIIMOHHAs TPOAYKIMsA. Takoil 3IeMeHT pekiIaMHO-rpaduuecKkoro
KOMITJIEKCA yBEIOMIIIET MOTpeOuTeNnss O Bce MH(OpMAalUM KacaTelabHO MPOAYKTA,
YCIIyTH WK OpeH/ia, MOCPEICTBOM PEKIIaMBbl.

yBEHUpHAs MpoayKius. Pa3maTtounslii Marepuan B BHJE TOJapKa, KOTOPHIA CITY)KHT
JUISL peKJiaMbl OpeHa U NpoayKiuu. K HUM OTHOCATCS: KpYy»KKa, OPEsIoK JJIsl KITI0UeH,
pyuka, ¢pyTOoNKa, €KEAHEBHUK, KAJICHIAPh.

apyxHas pekiama. HapyxHas pekiiama B rpaduueckom au3aitHe — 310 (popma pexia-
MBI, KOTOpas pa3MeINIaeTcs Ha YIIUIlax, Ha 3AaHUsIX, HAa TPAHCIIOPTE U APYTUX OTKPHI-
TBHIX IJIOMIAJIKaX. ITO MOXKET BKJIIOYATh B CE0S CO3/IaHKe OOJBIINX OaHHEPOB, MOCTE-
POB, BBIBECOK, PEKJIAMHBIX IIUTOB, OOBABICHUN Ha aBTOOycax, OOJIOKEK JJIsi aBTO-
OyCHBIX OCTAHOBOK M JIPYTHMX BHJOB HapyXHOUW pekiiambl. [paduueckuii nuzaiiH B
ATOM CJIy4yae TIOMOTaeT cliefiaTh PeKJIaMy 3aMETHOM, 3allOMUHAIONICHCS U TIPUBJICKA-
IOlIel BHUMAaHKE MOTEHIIMAILHON ayauTopuu. KpeaTuBHbIe perieHus: rpaguaeckoro
JU3aifHa COYETAIOTCS C MAPKETUHTOBBIMHU CTPATETHUSAMH IS JTOCTHIKECHUS MAaKCH-
MaJIbHOTO BO3/ICHCTBUS Ha IEJIEBYIO ayTUTOPHIO.

Kpome Toro, pekinamMHo-uH(pOpPMAITMOHHAS MPOIYKIIHS UMEET CBOM BHUIBI MPO-
TYKITUU:

— KaTaJiorT — 3T0 COOpPHHUK WH(GOPMAITUHU O TPOAYKIIMU UM yCIyraX, KOTOPBIH
OOBIYHO TIPENICTABIISICTCA B BHUJIC TIEYaTHOTO M3IAHUS WU DJIEKTPOHHOTO JOKYMEHTA.
OH conmepKUT ONMHUCAHUS, TEXHUUECKUE XapaKTEPUCTUKH, H300paKEHUS U 1IEHBI TOBA-
POB WJIH YCIIYT, TIPEJIaraeMbIX KOMITAHHUEH;

— (maep — 9T0 HEOONBIION JTUCTOBOM PEKJIAMHBIN MaTepual, KOTOPHIH HC-
MOJIB3YeTCs I PacpOCTpaHeHUss HHPOPMAITUHN O TPOIYKTE, YCIyre, MEpONPUITHH
Wi KoMImanuu. dnaepel 4aCTO CO3/IAI0TCS B BUJIE MTPOCTOTO JTUCTKA OyMaru, KOTOPbIi
COJIEP>KUT KPAaTKOE OObSIBICHHE, N300pAKEHHS U KOHTAKTHYIO HH(POpMAIHIO;
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— OykJer — 3To HebombIas OpoLIopa WK MeYaTHBIA MaTepua, KOTOPbIN Co-
JEPAKUT UHPOPMALIUIO O IPOIYKTE, YCIyre, MEPONPUATUU WK KomnaHuu. OH cOCTo-
UT U3 HECKOJBbKHUX CTPaHMIl, CBEPHYTBIX U CKPEIJIEHHBIX BMECTE, OOBIYHO CIIUTBIX
WIA CKPEIUIEHHBIX CKoOaMu. ByKJeThl MCIONB3YIOTCS JUIsl MPENOCTaBIEeHUs Oolee
noApoOHON HMH(OpMaLuK, YyeM ¢uaepbl, U MOTYT BKJIIOYAaTh TEKCT, U300paxKeHUS,
rpaduKy U Ipyrue 3JIeMEHTHI TU3aiiHa;

— IUIaKaT — 3TO OOJNBIION JIUCT OyMaru WM KapTOHA, OOBIYHO C TMEYaTHBIM
n300paxkeHneM Wik UH(popManren, TpeaHa3HaueHHbIA IS IPUBJICUCHUS] BHUMAHUS
U pacipOCTPaHEHUs COOOILICHUH.

Jia cozganust rpaguueckux paboT au3aliHepbl UCHOJBb3YIOT pa3iIUYHbIE MH-
CTPYMEHTBHI, TaKW€ KaK KOMIBbIOTEPHbIE IPOrPaMMBI JJIsl pEAAKTUPOBAHMS N300paxe-
HUI ¥ CO3/1aHUsl BEKTOPHOU rpaduku, HUPpOBbIE KUCTH, TULIOTpapuUecKre MpPUQTHI
U Apyrue pecypcbl. OHU Takke JOJDKHBI 001a/1aTh 3CTETUYECKUM YyBCTBOM, 3HAHMSI-
MU O IPHUHLIMIIAX JU3aiiHa, IBETOBOM TEOPUU U KOMIO3UIIMH, YTOOBI cO3/1aTh 3P (deK-
TUBHBIE U KAYECTBEHHBIC TU3AMHEPCKUE PEILCHUS.
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BbpsiHCKUIT THCTUTYT yrpaBiieHus U Ou3Heca

3BOJIIOINS BA3 JAHHBIX B ACHEKTE UH®OPMAIIMOHHBIX
TEXHOJIOI'Ui

AHHOTanus. B manHOl cTaThe paccMaTpuBaeTCsl HBOJIONMA 0a3 JAHHBIX C MO-
MEHTA MOSBJICHUS KOMITbIOTEPOB. OCO00€ BHUMAaHUE YIENAETCS PA3BUTHIO PEISLIMOH-
HOW MOJIENIN JAHHBIX, KOTOpas Obljla OCHOBaHA HA MATEMAaTUYECKON TEOPUU MHOXKECTB U
MPEI0KKIIA HOBBIM CIOCO0 OPraHU3alliy U CTPYKTYPUPOBAHUS TaHHBIX.

KuroueBble cj10Ba: pesiliMOHHAs MOJIETb, IaHHbIC, KOHIIETIIHS, 0a3a JaHHBIX,
YIPABJICHHE.

Mikhalchenkova M.A.

EVOLUTION OF DATABASES IN THE ASPECT
OF INFORMATION TECHNOLOGIES

Annotation. This article discusses the evolution of databases since the advent
of computers. Particular attention is paid to the development of the relational data
model, which was based on mathematical set theory and provided a new way of or-
ganizing and structuring data.

Keywords: relational model, data, concept, database, management.

Hcrtopust mosiBieHus 0a3 JaHHBIX HAYMHACTCS C TMOSBICHUS KOMIBIOTEPOB H
HeoOxonuMocTr YPGEeKTUBHOTO XpaHEHHS U 00pabOTKH JaHHBIX. PazButhe u co3na-
Hue 0a3 TaHHBIX OBUIO PE3yIbTATOM PA0OTHl MHOTHX YYEHBIX, HHKEHEPOB M KOMIIa-
HUH, KOTOpPbIE BHECITU 3HAUYMUTEIBHBIN BKIIA] B pa3BUTHE 3ToW oOnactu. Huke npuse-
JICHBI HEKOTOPBIC U3 KIIFOYEBBIX CO3/aTENICH U BKIAIYUKOB B 0a3bl JaHHBIX:

Onrap ®. Konn (Edgar F. Codd). cuntaercs omHUM W3 OCHOBATEleil coBpe-
MEHHBIX 0a3 JaHHBIX U SBIAETCSA KIIOUEBOU (UTYpOIl B Pa3BUTHH PEISAIMOHHONW MO-
nenu paHHbIX. B 1970 roxy on omyOnukoBan craTthio moj Ha3BaHueMm "A Relational
Model of Data for Large Shared Data Banks" (Pemsiiimonnass Mojenb JTaHHBIX JJIsI
KPYIHBIX 0OIKX 0a3 JaHHBIX), KOTOpasl CUIBLHO M3MEHMJIA TOHUMAHUE M MOAXOJ K
XPaHEHUIO U YIIPABJICHUIO TAHHBIMH.

B cBoeii cratbe Ko mpeacTaBuil KOHIEMIUIO PEISIIMOHHON MO JaHHBIX,
KOTOpasi OblJIa OCHOBaHA Ha MAaTEMAaTHUYECKON TEOPUHM MHOXKECTB U MPEJIOKUIIA HO-
BBIIl CITIOCOO OpraHU3alMK U CTPYKTYpUPOBaHUSA AaHHBIX. OH MPEIOKUIT UCTIOIH30-
BaTh TAOIUIIBI (PEJISIIIMK) JJISI TIPEACTABIICHUSI JAHHBIX, TJ€ KaXK1asi CTPOKa TaOIHUIIhI
MIPEACTABISIET COO0M OTACIBHYIO 3alUCh UM KOPTEXK, a KAXKIBIH CTOJIOCI TIPe/ICTaB-
JsieT coboi aTpudyT JaHHBIX.

PensitinonHass mMojenb JaHHBIX MPEUIOKUIA HAOOp MaTeMaTHYeCKHX oOlepa-
WA, TAKUX KaK BBHIOOpKA, 00beIMHEHNE, IEPECECUCHNE U PA3HOCTh, KOTOPHIE TI03BO-
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75 3P PEeKTUBHO M3BIEKATh JaHHBIC U3 0a3bl JaHHBIX. OHA TaKke BKIIIOYalia MPUH-
[UIIBl HOPMAaJIM3AIMK, KOTOPbIE MOMOTANIM YCTPaHATh U30BITOYHOCTh M JyOIupoBa-
HUE JaHHBIX.

Pensiuimonnast monens nanHblx Kojana crama mmmpoko MpUMEHsSieMON B MHY-
CTPHUH U CTaHJAPTOM JJisi OOJBIIMHCTBA KOMMEpUYECKUX 0a3 paHHbIXx. OHa obecneun-
BaeT r’MOKOCTbh, HaJIEKHOCTb, LIETOCTHOCTh U yJI00CTBO B 00pabOTKE TaHHBIX.

Ceronns pensiiiioHHbIE 0a3bl JaHHBIX, OCHOBaHHbIE Ha Mojaenu Kopana, mmpo-
KO HCIOJIB3YIOTCS B Pa3IMYHBIX OTPACiAX, OT OAaHKOB U (PMHAHCOB O HHTEPHET-
CEPBHCOB U OONBIINX KOPIOPATHBHBIX CHCTEM.

Bxnan Oarapa ®@. Kogna B pazsutre 0a3 TaHHBIX U €T0 PEIIALIMOHHAS MOJECIb
JAHHBIX OKa3aJld OTPOMHOE BJIMSIHUE HAa COBPEMEHHYIO0 MH()OPMAIIMOHHYIO TEXHOJIO-
TUI0 U MPOJOJHKAIOT CIIYKUTh OCHOBOM 71l pa3paOOTKH HOBBIX TEXHOJOTMU W MOA-
XOJIOB K YNPABJICHUIO TAHHBIMHU.

Maiikn CroynOpeiikep (Michael Stonebraker) - u3BecTHBIN yueHbI B 00JaCTH
0a3 NaHHBIX, KOTOPHI BHEC 3HAUYMTENbHBINA BKJIAJ B Pa3BUTHE CHUCTEM YIIPaBICHUS
6a3zamu nanHbix (CYB]). OH sBisieTcss OAHUM U3 TMOHEPOB B 3TOM 00JaCTH U pa3pa-
6otan HeckoJibko MHHOBAIMOHHBIX CYDBJl, KOoTOphle OKa3aauch BaXKHBIMU JJISI pa3-
BUTHA 0a3 TaHHBIX.

OaHUM U3 €ero camMblX 3HAYUMbBIX JOCTHIXKEHUH OBLIO CO3JaHUE CHUCTEMBI
ynpayieHust 0a3zamu naHHbiX Ingres B 1970-x romax. Ingres Obuta oqHON U3 MEPBBIX
KOMMEPUYECKH JTOCTYNHbBIX persasnroHHbIx CYDB/] u npennarana HOBbIE BO3MOKHOCTH
JUISl XpaHEHUsI 1 00paOOTKH TaHHBIX.

[Toz:xxe CroyHOpeiikep pazpaboran npyryro BaxHyr CYBJl moa HazBaHuem
Postgres, koTopas Obla paciiupeHueM u yaydiieHueM Ingres. Postgres mpemyioxuia
HOBbIe (D)YHKIIUH, BKIIIOYAs MOJJICPKKY OOBEKTHO-PEIISIIIUOHHON MOJIENU JaHHBIX U
pacIMpPSIeMOCTb CUCTEMBI.

CroyHOpelikep MpOAOKIII CBOIO HAYYHYIO U MHKEHEPHYIO0 paboTy B 001acTu
0a3 nmaHHbIX, pa3pabateiBasi HOBble MHHOBaNMOHHBIE CYBJl. OH cTOST Yy HCTOKOB
pa3pabOTKH KOJIOHOYHBIX 0a3 naHHbIX U crnenuanu3upoBanHbix CYB]] s o6pabdoT-
K{ BPEMEHHBIX TaHHBIX.

OpHUM U3 ero MOCIASAHNX JOCTHKECHUN SBIISIETCS CUCTEMa yIpaBlieHus 0azamu
naHHbIX VoltDB, koTopas mpeayiaraeT BRICOKYIO CKOPOCTh U MaCIITaOMPyEeMOCTh JJIs
00pabOTKM JIaHHBIX B PEKUME PEATbHOTO BPEMEHH.

Maiikn CroyHOpelKep MOMy4YWJ MHOXECTBO Harpaj W IMpU3HAHMUS 3a CBOM
BKJIaJl B o0Osactu 6a3 gaHHbIX. Ero paboThl U Uaeu cTajqu OCHOBOMW ISl MHOTUX HMH-
HOBAIMH U pa3pabOTOK B ATOW 00JIaCTH.

B nenom, Maiikn CroyHOpeiikep siBasieTcsl BaKHOW (QuUrypoit B pa3BuTuu 0a3
JAHHBIX, €r0 MCCIIEIOBAaHUS U pa3padOTKU OKa3ald 3HAUYUTEIHHOE BIIMSIHHE Ha CO-
BPEMEHHbBIC TEXHOJIOTUU YIIPABJICHUS TAHHBIMHU.

Honanpa JI. Ysmbepmun (Donald D. Chamberlin) u Patimonn @. Boiic (Raymond
F. Boyce) - u3BecTHbIC yUeHbIC U WHXKCHEPBI, BHECIITHE 3HAYMTCIILHBIA BKJIA] B Pa3BHU-
e 0a3 AaHHbIX. OHU COBMECTHO pa3palOoTaid SI3bIK CTPYKTYPHUPOBAHHBIX 3aIPOCOB
SQL (Structured Query Language) B komnanuu IBM B 1970-x ronax.

SQL Ob111 co3/1an ¢ 1eNbI0 YIPOCTUTh M CTaHIAPTU3UPOBATh B3aUMOICHCTBUE
C peJSIIMOHHBIMU 0azamu AaHHBIX. OH MPEJOCTABISIET yIOOHBIA M MOIIHBIN HAOOp
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KOMaH/I JIJIsl CO3JJaHus, U3MEHEHUS, YIIPABIICHUS W U3BJICUEHUS JaHHBIX U3 0a3bl JaH-
HbeIX. SQL cTan cranaapTHBIM SA3bIKOM /1715t paOOThI C PENSIITMOHHBIMU 0a3aMU JJAHHBIX
Y Ha CETOJHSAIIHUN JICHb SIBJIAETCS OJHUM U3 CaMbIX NOMYJISPHBIX U IIUPOKO UCIIONb-
3YEMBIX SI3BIKOB 3aIIPOCOB.

bnaronaps pa3padotke SQL, nmoiap3oBaTenu MOTyT JieTKO (OpMYIUpOBaTh 3a-
Ipockl K 0aze JaHHBIX, ONPEACNATh CTPYKTYpY TaOJIMIl U CBSI3M MEXIY HUMH, BbI-
MOJIHATH BBIOOPKU JAHHBIX, OOHOBJIATH MX, @ TaKKE€ MPOBOJUTH CIOXKHBIC aHATUTH-
YECKUE ONEPALIMH.

Honansa JI. Usmbepnun u Paiimonn @. boiic ceirpanu KiIOueBYIO pojib B
crangaptuzaiuu SQL u ero nonmynsipuzanuu. Ix pabota crama OCHOBOU JJIsl pa3BU-
THS PEIAIUOHHBIX 0a3 JaHHBIX U CHOCOOCTBOBAjIA MIMPOKOMY PaCHpOCTPAaHEHUIO U
MIPUMEHEHUIO 3TOTO SI3bIKa BO MHOTHUX 00JIACTSIX, CBI3AHHBIX ¢ 0a3aMu JaHHBIX.

Nx Bkiaa B pazButre 0a3 gaHHbIX U co3aaHue SQL oka3ano orpoMHOE BIIUSi-
HUE Ha COBPEMEHHBIEC TEXHOJIOTUH YIIPABICHUS JAHHBIMUA U CTAJI0 HE3AMEHUMBIM HH-
CTPYMEHTOM JIJI pa3pabO0TKH U aIMUHUCTPUPOBAHUS 0a3 TaHHBIX.

DTO TONBKO HECKOJIBKO MPUMEPOB M3 MHOKECTBA JIIOJIE M OpraHU3aluid, KO-
TOpbIE BHECIIM M MPOJOJDKAIOT BHOCUTH 3HAYUTENIbHBIN BKJIAJ] B pa3BUTHE 0a3 JaH-
HbIX. KOJUIeKTUBHBIE yCHIIUSI M MHHOBAIIUU TUX JIFOJIEH MTOMOTJIHN CeNaTh 0a3bl 1aH-
HBIX KJIFOUE€BBIM KOMIIOHEHTOM COBPEMEHHON MH(MOPMAIITMOHHON TEXHOJIOTHUH.

C pazButueM uHTEpHETA U couuanbHbiX ceteil B 2000-X rogax, BO3HUKIA IO-
TpeOHOCTh B XpAHEHUH U YIIPABJICHUU OOJIBIIMM 00ObEMOM JIAHHBIX, & TAKXKE B JOCTYIIE
K HUM M3 JIFOOOU TOUKH MUpa. ba3bl JaHHBIX CTaJI JOCTYIMHBIMU JJIsl ITUPOKOUN ayau-
TOPHUH, & HE TOJBKO JIJIS CIIELIMATTUCTOB B 00JACTH MH(POPMAIIMOHHBIX TEXHOJIOTHIA.

[Tonp30BaTenu cTajid cO3/1aBaTh CBOM COOCTBEHHBbIE 0a3bl TaHHBIX B HTEpHE-
T€ JJIS Pa3IMYHBIX 1eJIed, TAKUX KaK Y4eT JIMYHBIX JaHHBIX, XpaHEeHHEe UH(OpMaLIUU
0 TOBapax W yciyrax, ynpaBieHUE KOHTaKTaMU U T.JI. DTO MPUBEIO K POCTY CIpoca
Ha MPOTpaMMBbl U CEPBUCHI, KOTOPBIE TTO3BOJISIFOT JIETKO CO37aBaTh U YIPaBJIsATH Oa3a-
MU JaHHBIX 0€3 HE0OXOIUMOCTH B CIICIIMATIBLHBIX 3HAHUSIX U HaBbIKAX.

[TosiBneHue Takux MPOrpaMM M CEPBUCOB ISl CO3/IaHUsl 0a3 JTAHHBIX, JOCTYII-
HBIX Ja)K€ HEeCMeluaInucTaM, clejano Mpoiecc padoThl C JaHHBIMU OOJEe TOCTYII-
HBIM U yIOOHBIM. Terneps JIIoau MOTYT cO37aBaTh COOCTBEHHbBIE 0a3bl JAHHBIX, MPO-
CTO CJIe[lysl UHTYUTUBHO MOHSATHOMY HHTEp(EICy 1 UCTIOIb30BaTh UX ISl XPAHEHUS,
00paboTku U mepeaaun HHGOpMaIU. DTO TO3BOJISIET UM OPTaHU30BBIBATh U CTPYK-
TypUpOBaTh CBOM JaHHBIC, IEIUTHCS UMHU C JPYTUMH TOJIH30BATEIISIMU U MOJTy4YaTh
JIOCTYT K HUM M3 JIF000TO YCTPOMCTBA ¢ JOCTYNOM B MIHTEpHET.

Takum 00pa3om, pa3BUTHE UHTEpHETa M couuaibHbIX ceTeil B 2000-x romax
CTUMYJIMPOBAJIO POCT CIpOCa HA MPOTPAMMBbI M CEPBUCHI JJIsl cO3AaHus 0a3 TaHHBIX,
KOTOPBIE CTaIM AOCTYIHBIMH JJIS IIUPOKON ayIUTOPUH. DTO CAENAIo Impouecc padbo-
ThI C TaHHBIMU Oo0Jiee YAOOHBIM U JIOCTYIHBIM JIJIsI BCEX, CIIOCOOCTBYS Pa3BUTHIO UC-
MOJIb30BaHUs 0a3 JaHHBIX B PA3IMYHBIX 00JIACTSIX U MMOBCEIHEBHOM KU3HHU.

B nHacTtosiiee Bpemsi CyIIeCTBYET OTPOMHOE KOJIMYECTBO MHCTPYMEHTOB ISt
co3maHusi 0a3 JaHHBIX, KOTOPHIE OTBEYAIOT Pa3HBIM MOTPEOHOCTSM MOJIH30BATEICH.
DTa 3BOJIIONHS UHCTPYMEHTOB JUIsl 0a3 TaHHBIX MPOUCXOMIIA B OTBET HA TOCTOSTHHO
MEHSIOIIHECS TPeOOBAHUS U TEXHOJIOTUYECKUE MTPOTPECCHI.

OpnHa M3 OCHOBHBIX TEHJICHIIMMA B pa3BUTUH 0a3 JAaHHBIX — 3TO PACIIUPEHUE
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(GYHKIIMOHATBHBIX BO3MOXHOCTEH U YIIYUIICHHE MPON3BOAUTEIHLHOCTH. COBpEMEH-
HbI€ UHCTPYMEHTHI JJi1 0a3 JAHHBIX MPeajaratoT MHUPOKUNA CHEeKTp (HYHKIMMA, TaKUX
KaK MOJJIEPKKa pa3IMYHBIX TUIIOB JIaHHBIX, MAaCIITAOUPYEeMOCTb Jisi 00padOTKU
00JBIINX 00BEMOB JTaHHBIX, BO3MOXKHOCTh PabOThI B paclpeeieHHONW cpejie, UHTe-
IpalMIo C IPYTUMH CUCTEMAaMH U MHOTO€ JIPYTOe€.

Emie onHolM Ba)kHOM TEHIEHIMEHN SBISETCS pa3BUTHE OOJAYHBIX 0a3 JaHHBIX.
OO6uaunble 0a3bl TaHHBIX MO3BOJSIOT XPAaHUTH JaHHbIE U 00pabdaThIBaTh UX B 001au-
HBIX CepBepax, 4YTo 00eCIeunBacT THOKOCTh, MAaCIITAOUPYEMOCTh B yIOOCTBO TOCTY-
ma K JJAaHHBIM U3 JJI0OOT0 MeCTa M YCTPOUCTBA ¢ MOAKIIoueHnEM K HTepHeTy.

Takxe ctouT otMeTuTh pazButue NoSQL 6a3 maHHBIX, KOTOpBIE MpPEAaraloT
aNTbTEPHATUBHBIC MOAXOBI K XPAaHCHHUIO U 00paboTKe maHHBIX. NOSQL 6a3pl qaHHBIX
00ecreunBalOT BHICOKYIO CKOPOCTh PabOTHI ¢ OOJIBIIMMHU 00bEMaMU JTAHHBIX U THO-
KOCTb B CTPYKTYp€ AaHHBIX, MO3BOJISA 3P(HEKTUBHO 00padaThIBaTh pPa3InYHbIE THUIIBI
uHpopMaIuu.

OpHOM U3 KIIOYEBBIX TEHJEHIIMN B DBOJIIONMU 0a3 JaHHBIX SBISICTCS YIIydllle-
HUE y700CTBa UCIOJIb30BAHUS U JOCTYITHOCTH JUIsl IIUPOKOTO KpyTa MOJIb30BaTEIICH.
CoBpeMeHHbIE MHCTPYMEHTHI MpeiaraloT MHTYUTUBHO TOHSTHBIA HHTEp(eiic, rpa-
duyeckue cpenbl pa3pabOTKH, MHOTOSI3BIKOBYIO TIOIJIEPKKY U Apyrue (PyHKIMH, KO-
TOpbIE JeNatoT paboTy ¢ 0a3aMu JaHHBIX 0oJiee TOCTYIMHON U yAOOHOH 1Ji1 HeCTIeIH-
aJUCTOB.

Hakonern, cTOUT OTMETUTh POCT MCIOJIL30BaHUS 0a3 JaHHBIX B HOBBIX 00Ja-
CTAX, TaKUX Kak Ooxbinue nanubie (Big Data), mammbaHoe 00y4yeHHE U UCKYCCTBEH-
HbI MHTEJUICKT. ba3bl JaHHBIX HMIPalOT BaXXHYIO pOJb B 00pabOTKE U aHaIU3e
OTPOMHBIX 00BEMOB JAHHBIX, YTO SIBISETCS KJIIOYEBHIM SJIEMEHTOM B Pa3BUTUU HO-
BBIX TEXHOJIOTUM U IPUIIOKEHHM.

TakuMm 00pa3oM, HBOIIOLMS WHCTPYMEHTOB il 0a3 JaHHBIX MPOJOJDKAETCH,
OTBeYasi Ha MOTPEOHOCTH MOJB30BATENEH, Tpeasiaras HOBble (PYHKIIMOHAIBHBIE BO3-
MO>KHOCTHU U oOecrieunBasi y100CTBO MCTIOIb30BaHMs. ba3bl JaHHBIX UTPAIOT BAKHYIO
pOJIb B COBPEMEHHOM HH(MOPMAIIMOHHOM 0OO0IIecTBe, oOecreunBas 3()QPEKTUBHOE
yhpaBlieHHE U 00pabOTKY JIAHHBIX B PA3IMYHBIX chepax esaTeTbHOCTH.

B 1uienom, sBosrorus co3ganus 0a3 JaHHBIX MPOJOJDKAETCS BMECTE C pa3BUTH-
€M HOBBIX TEXHOJIOTUH U TpeOOBaHUM OT OpraHu3aIuil u nojs3oBarencil. Kaxnas u3
ATUX TEXHOJOTUW M MHHOBAILIMNA UMEET CBOM OCOOECHHOCTH U BIUSET HA CIIOCOOKI pa-
00ThI ¢ 0a3aMu TaHHBIX, Jeas ux 0osee rTMOKUMU, I3 (HEKTUBHBIMHU.
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BUJAEOPEJAKTOP MOVAVI,
EIr'O0 OCOBEHHOCTH Y MIPUHIIATILI PABOTHI

AHHOTanus. B cratee paccMOTpeHbl OCOOCHHOCTH U MPUHLHUIIBI PAOOTHI BU-
neopenaktopa Movavi VideoEditor, paboTaromiero noj ymnpaBieHHEM OTEpPAIOH-
HeIX cucteM Windows u Mac OS. Buaeopenaktop Movavi siBisieTcsl OMyJIsipHBIM
Omarozaps TOMy, 4TO CO3JATeNy CIealld YIop Ha YAOOHBIA MOJI30BATENbCKUNA WH-
Tepdeiic U Xxopoio mopadoTaan Hajl PyHKIIMOHATEHOCTHIO MTPOIYKTA.

KiroueBble ¢Jji0Ba: BUCOPEAAKTOP, IPOrpaMMa, MOJIb30BaTENb, KOHTEHT, UH-
Tepdeiic.

Khvostenko T.M.

MOVAVI VIDEO EDITOR, ITS FEATURES
AND PRINCIPLES OF OPERATION

Annotation. The article discusses the features and principles of the Movavi
VideoEditor video editor running under Windows and Mac OS operating systems.
Movavi video editor is popular due to the fact that the creators have focused on a us-
er-friendly interface and have done a good job on the functionality of the product.

Keywords: video editor, program, user, content, interface.

[TepBBIM 3TAIrtoM JJIs1 BUACOMOHTa)KA - BEIOOP MOAXOsAIIEH porpaMMebl. [Ipo-
rpaMma JoJKHA OBITh HanOoJiee y00HO! U MOHITHOM, a padoTa B HEMl JOJKHA OCY-
IIECTBJIATH 0€3 OmbITa padoThl B TaHHOU cdepe u HEe UMesl KaKuX-In00 00yJaromumx
KYpCOB.
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Br16op nporpamMMbl OCYIIECTBIISIICS 110 KPUTEPHSIM:

- Y106¢ctBO uHTepdeiica. OT 3TOTO 3aBUT HACKOJBKO CIOXKHO OyAeT padoTaTh
B IporpaMMe, Tak Kak uMmes yInoOHbIN umHTepdeic nmporpamma Oynetr Haubosee mo-
HATHOU U IIPOCTOM.

- @ynknuonan. [Iporpamma, y KOTOpol ecTh OOJBINION (DYHKIIMOHAT MOXKET
IPEIOCTAaBUTD MOJIb30BATEII0 MHOXKECTBO (QyHKIMM (9PQEKThl, aHUMAIMU, MY3bIKa,
1a0JIOHBI ).

- YactoTa OOHOBJICHHI U KOJMYECTBO BCTPOEHHOIO KOHTEHTA. DTOT KPUTEPHIA
BIIMSICT HA TO, KaK 9acTO MPOM3BOAMTENN JO0ABISIOT HOBBIE BO3MOXKHOCTH B IIPO-
rpammy.

- llena. ['maBHBIN KpUTEPUA — 3TO 1IEHA, TAK KAK HE BCE MOJb30BATEIN TOTOBBI
IJIaTUTH 3a mporpamMMy. Ho 1 He Bce OecrmaTHbIE MPOrpaMMbl 00JIaal0T BBIIIETIEpE-
YUCJIEHHBIMU KPUTEPUSIMHU.

Cpenu MHOXECTBa IporpaMMm MokHo oTMeTuth: Movavi VideoEditor; VSDC;
SONY VEGAS Pro; Windows Movie Maker; BuzeoMOHTAJK; NCH Videopad.

Movavi Video Editor - cemeiicTBO BHICOPEAAKTOPOB Il HEJIMHEHHOIO MOH-
Taxa, pazpabotaHHoe poccuiickoil komnanueir Movavi B 2004 roy ajist onepaiuoH-
HbIX cucteM Windows u Mac OS. OcHoBatensiMmu koMranuu siBisitorest Hatanbs Xy-
nsikoBa u Cepreid [lapmummH. CeMencTBO BUIEOPEAAKTOPOB SIBISETCS CPEIHUM IIO
TeXHUYECKOMY mnoTeHuuainy. CBoil myTe komnaHusg Hadana B 2004 rony, U cmyctd
BpEMs CTal0 KPYIMHOW KOMIIAHUEH.

TuTpbl
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Pucynox 1 - I'naBusiii 5xpan Movavi Video Editor

Movavi Video Editor Plus - ycmoBHO OecrutaTHbIN BHACOPEIAKTOP IS HEJIH-
HEMHOro MOHTaXka, co3aaHHbIl B 2017 rony, HauuHas ¢ 14 Bepcun (Movavi Video
Editor. meet Gosbiiie BO3MOXKHOCTEN Jyisi paboThI ¢ ¢aiilaMmu, B OTIWYKEe OT 6a30-
BOI Bepcuu. B HacTosiiiee BpeMsi akTHBHO Pa3BUBACTCS U IOJydYaeT perysipHbIie (ce-
30HHBIC) OOHOBJICHUS. boilee KpyImHbIE 0OHOBIICHUS POXOAT |1 pas B ToJ.
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[Lo6aBuTs daiinsi

+

. s»movavi

Video Editor Plus “

Pucynox 2 - I'naBHsIii 5xpan Movavi Video Editor

Movavi Video Editor siBisiiicst ycioBHO OecruiaTHOW 0a30BOi BepcHel penak-
TOpa, BIUIOTh 70 ynpa3aHeHusi. OH OT/IMyajcss MEHbIIEH (YyHKIIMOHAIBHOCTBIO, CBSI-
3aHHOW C OTrPAHMYEHHBIM KOJMYECTBOM BHUJICOJIOPOKEK, OTCYTCTBUEM aHUMAIIUU
00BEKTOB, MEHBIIIUM KOJUYECTBOM (DUIBTPOB U JP.

OCHOBHBIE BO3MOKHOCTH PENAKTOPA:

- BO3MOXKHOCTb YJIYYIIICHHS WJIM MOHTaka BUJIEO;

- MHOKECTBO BUIE0 d(PPEKTOB U BapUaHTOB O(POPMIICHHUS;

- BOBMOXXHOCTb HAJIO)KCHUS MY3bIKM U TEKCTA Ha BUJIEO;

- JIOCTYTI 3arpy3Kd BUJECO Ha pa3HbIe WHTEPHET IJIOMAJAKH HEMOCPEACTBEHHO
U3 PEIaKTopa;

- HaJIMYMe MarasuHa c 3Qp¢deKTamu, My3bIKOW U TEKCTaMU;

- BOBMOXHOCTB CO3/IaHUS BUICOPOIIUKA C HYIIS

Buneo penaktop Movavi cran momysisipHbIM OJ1arogapsi TOMy, 4TO CO3JaTelH
CIeNIalii YIop Ha YAOOHBIN MOJB30BATENbCKUI HHTEp(dEc U Xopolio mopadoTaiu
HaJl (YHKIIMOHAIILHOCTBIO TPOJYKTa, B TO BpEeMsl KaK KWUTaWCKHE MPOU3BOIAUTENN
JPOOMIIH POAYKTHI HA HECKOJIBKO MIPOTPAMM.

Movavi pa3BuBaeTCs B HECKOJIBKUX HampaBieHUusX. OHO U3 HUX — 3TO COLIM-
anpHbId poekT «Movavi OO6pa3oBanue». YueOHbIC yupexacHHs Poccuu Moryr
y4acTBOBAaTh B KOHKYpCaX, €3IUTh Ha MEPOIPHUSATHS WM MOAATh 3asBKY U MOJYYUTh
o0Opa3oBaTeNbHYI0 BEPCUIO BHIEO penakropa. Ha JaHHbBII MOMEHT B 3TOM HIpPOEKTE
npuHUMaeT yyactue 6omee 2500 opranuzariuii.

Eme ogHo Hampasienue pabothl komnanuu — «lllkoma Movavi». Yuenuku
JAHHOTO MPOEKTa MU3y4yaloT MPOTrpaMMHUPOBAHUE, TU3alH U IPYTHe IMU(PPOBbIC HAYKH.
JleTn MOTYT €31IUTh B CIIEIMATU3NPOBAHHBIC JIareps, MOCEIaTh MacTep KIacchl, 00y-
YJaThCsl y DKCIIEPTOB, M €CIIM OHU OYyAYyT aKTHBHBIMH, TO CMOTYT MPOXOAUTH CTaKH-
POBKY B KOMITaHHH.

W3 3TOro MoKHO czienaTh BBIBOJ], YTO KOMIAHUS 3a00TUTCS O MOJPACTAIOIIEM
MMOKOJICHHUH, TaK KaK B HAIlle BPEeMsl IMOYTH BCS JKM3Hb YEJIOBEKA CBSI3aHA C MHTEPHE-
TOM. A JTIIOJTA, XOPOIIIO pa3duparommecs B MUPPOBBIX HAyKaX, 04€Hb BOCTPEOOBAHBHI.
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Ha nannbiii MOMEHT oduchl KoMIaHuH pacnofiokeHsl B HoBocubupcke. A eme
nBsa B CIIIA u na Kunpe.

B 2016 roxy koMmnaHus BBITYCTHJIA IEPBOE€ MOOUIILHOE MPUIIOKECHHE.

B 2015 roay mporpamMmsl noayuriu noaaepkky Windows 10.

B 2014 rogy komnanus npeaiaraet 21 nporpammy Ha 18 si3pIkax.

PaccMOTprM OCHOBHBIC IPUHIIMIIBI PA0OTHI B BUICO peaakTope Movavi:

- MIPU 3aIyCcKe MPOrpaMMbl OTKPBIBACTCS TJIABHBIN DKpaH, HA KOTOPOM M MPO-
HCXOIUT CO3JaHHE M MOHTHPOBAHHE BUJECO MPHU MOMOIIM PACIONIOKEHHBIX HAa HEM
UHCTPYMEHTOB;

- Ha TJIAaBHOM JKpaHe B HIKHEW YaCTH HAXOJATCSA TPU JOPOKKH KOTOPHIE OTBE-
4aroT 3a BUI€0/(POTOpSII, ayTU0 AOPOKKA M IOPOKKA C TEKCTOM;

- 100aBATH (Pailyibl MBI MOKEM MYTEM MEpPEeTaCKUBAHUS UX W3 MANoOK JUOO ¢
MTOMOIIIBIO KHOTIKH «J100aBUTH (paiiiibly BEIOMpaeM IyTh U TaK ke J00aBiseM (ailibl;

- TaK e €CTh BO3MOXKHOCTh J00aBIeHUs (aillioB U3 BHYTPEHHETO Mara3uHa, B
KOTOPOM MHO>KECTBO Pa3IMYHbIX ()OTO, BUJEO U ayAHO (pailyioB;

- UIMEETCSI OKHO MPENIPOCMOTpa BCETro MPOEKTa B JIEBOM YaCTHU ITIaBHOTO SKPaHa;

- BO3MOKHOCTh PEJaKTUPOBAHUS KadecTBa KapTUHKHU U J00aBIeHUS (QUIBTPOB
Ha U300pakeHue, a Takxke gooasieHue 3(p(HEKTOB, AHUMAIUHU U IIEPEXO0JIOB;

- UI3MEHEHHUE CKOPOCTH aHUMAIlUK U BUJCONPOEKTA B PEKUME PEJAKTUPOBAHMS;

- BO3MOXXHOCTh 3arpy3Kd BHJEONPOEKTa MpsIMO W3 pemakTopa Ha YouTube
Google Disk u Vimeo;

- €CTh BO3MOXHOCTb 3allUCH BHJIEO C KaMepbl WJIM HMHOTO MOIKIOYEHHOIO
YCTPOUCTBA;

- TaK kK€ BO3MOXXHOCTb 3aIHCH ayJUO JTOPOXKKH C MOMOIIbIO MOJKIIOYEHHOTO
MUKpO(OHA.
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BpstHCKMIT HTHCTUTYT yNpaBiieHus U Ou3Heca

INPUHIAIIBI CO3JAHUA U UCITOJIB30OBAHUE BA3 JIAHHBIX

AHHOTaUMsA. B TaHHOW CcTaThe pacCMOTPEHBI OCHOBHBIE ITPUHIIMIIBI CO3IAHUS
Y UCTOJIb30BaHus 0a3 JaHHbIX. C MOCTOSITHHBIM POCTOM 00beMa JaHHbBIX, C KOTOPBIMH
MBI UMEEM JIEJI0, U Pa3sHOOOpa3ueM UCTOYHHKOB MH(OpManmu, 0a3bl TaHHBIX CTaHO-
BATCA HEOTHEMJIEMOW YacThi0 palbOTHI M YIpaBiieHUs WH(OpManuend B pa3iHuHbIX
o0nacTsx.

KuroueBrble cioBa: 6a3za qaHHBIX, HH(GOPMAIUS, IPUHILINIBI, MOJIETH, CBS3H.

Khvostenko T.M.
PRINCIPLES OF CREATING AND USING DATABASES

Annotation. This article discusses the basic principles of creating and using
databases. With the constant growth of the volume of data we deal with and the va-
riety of information sources, databases are becoming an integral part of the work
and management of information in various fields.

Keywords: database, information, principles, models, connections

Coznanme 0a3bl JaHHBIX SBISETCS MOIMYJISAPHBIM CIIOCOOOM IS Tepeiaydl HH-
dbopmaruu, 3¢pHeKTUBHOE UCTIOIB30BaHUE U 00pabOTKy B opranuzanusax. [{ns cozna-
HUS U PEAKTUPOBAHUs 0a3bl IAHHBIX CYIIIECTBYIOT Pa3JIMUYHbIE HHCTPYMEHTHI U MPO-
IrpaMMHBIC PEIICHUS, KOTOPhIE YIPOIIAIOT MPOIECC pabOThl ¢ JAaHHBIMU. JTHU HH-
CTPYMEHTBI TIPENOCTaBISIOT YI00HbIE MHTEphENchl U (DYHKIIMOHAIBHOCT ISl CO-
3J1aHUsI, U3MEHEHUS U yIPaBIIeHUs 0a3aMH JIaHHbBIX

ba3bl naHHBIX SBISAIOTCS OYEHBb AKTyallbHBIM MHCTPYMEHTOM B COBPEMEHHOM
uHpopmarmoHHoM o01iecTBe. C MOCTOSTHHBIM POCTOM 00BbEMa JIAHHBIX, C KOTOPHIMU
MBI IMEEM JIEJI0, ¥ pPa3HO00pa3reM UCTOYHUKOB MHGOpMAaIINK, 0a3bl TaHHBIX CTAHO-
BATCS HEOTHEMJIEMOW YacThiO PabOTHI M yIpaBieHUs WH(OpMaIueld B pa3InIHBIX
00JacTsX.

AHau3 IPUHIUIOB WH(OOPMAITUU U CO3IaHKe 0a3bl JaHHBIX SBJISIOTCS HEOTh-
eMJIEMOH M Ba)KHOM YacThIO TIpOIlecca CO3/IaHUs Ka4eCTBEHHOH 0a3bl AaHHBIX. Bot
HECKOJIbKO KJTFOYEBBIX aCIEKTOB, KOTOPBIC CICAYET YYMTHIBATH MPH aHAIW3E MPHUH-
UIOB MH(GOPMAIIMH U pa3paboTKe 0a3bl TAHHBIX:

1. Unertudukamnus TpeOOBaHMIA: BaKHO TOHATH TPEOOBAHMS TTOJIH30BATENCH U
opraHu3anuu K 0a3e JaHHBIX. DTO MOXKET BKJIIOYATh OMPEICICHUE TUTIA TAHHBIX, KO-
TOpbIE JOJKHBI OBITh XPAaHEHBI, & TaKkKe (YHKIIMOHAIHHBIX W MPOU3BOJCTBEHHBIX
TpeOOBaHMIA.
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2. AHanu3 JaHHBIX: HEOOXOAUMO MPOAHATU3UPOBATH U OPraHU30BaTh JAHHEIE,
KOTOpbIE OyIyT XpaHUThCS B 0a3e JaHHBIX. DTO BKIIOYAET OMpeEieHUE CYIIHOCTEN
U aTpuOyTOB JIaHHBIX, & TAKXKE OMPEJICTICHUE CBA3ECH MEX 1y HUMU.

3. Hopmanuzauus panHbix: Hopmanuzanus HaHHBIX SIBISETCS MPOLECCOM
yCTpaHEeHUsI U30BITOYHOCTU U MOBBIIEHUS 3P (PEeKTUBHOCTH 0a3bl JaHHBIX. OHA 03~
BOJISIET YCTPAHUTH NYyOJIMPOBAHUE JIAHHBIX M O0ECIEUUTh MPABUIIBHYIO CTPYKTYPY
JUISL XpaHEeHUs1 1 00pa0oTKH HHGOPMAIIUH.

4. Boibop moaxonsied MOJENU AAHHBIX: CYIIECTBYIOT pazlUYHbIE MOJENU
JaHHBIX, TAKHE KaK MepapXuuecKas, ceTeBas, pefsiiuoHHas u ap. Heo6xoaumo BbI-
OpaTh MOIXOMASIIYI0 MOJIENb JaHHBIX, KOTOpask HAMIYyUYIIMM 00pa3oM COOTBETCTBYET
TpeOOBaHUAM U LIETSIM 0a3bl JAHHBIX.

5. Co3nanue cxembl 0a3bl JaHHBIX: Cxema 0a3bl JaHHBIX OMPENEISET CTPYKTY-
py U OpraHu3aluio AaHHbIX. Bkitodaer ompeneneHue TaOaul, Mojed, HHAEKCOB U
CBsI3eM MeXx Ay TaOauIamMH.

6. YcraHoBKa mpaBuil LENOCTHOCTU JaHHBIX: [IpaBuia 1ENOCTHOCTH JaHHBIX
o0ecneunBaroT eIOCTHOCTh U COTJIACOBAaHHOCTh JaHHBIX B 0a3e TaHHbIX. OHU MOTYT
BKJIFOYATh OTPAHUYECHHUS], IPOBEPKU LIETIOCTHOCTH, CBA3M MEXKIY TaOJIMLIaMU U APYTUE
paBuIa.

7. OnTumu3anusi NPOU3BOAUTEIBLHOCTU: BaXKHO YYUTHIBATH IPOU3BOJIUTEIb-
HOCTb 0a3bl JAHHBIX U MPOBOJUTH ONTHMHU3ALMIO 3alIPOCOB, UHAEKCALMIO U APYTUe
MEpBI JJIs1 TOBBIIICHHSI CKOPOCTU PAOOTHI M OTKINKA CUCTEMBI.

8. 3ammTa JaHHBIX: be3omacHoCTh M 3almTa JaHHBIX SIBIISIIOTCS Ba)KHBIMHU ac-
nekramu 0a3 gaHHbIX. HeoOXxonumo onpenenuTs MpaBa JOCTyIa, POJIU MOJb30BaTe-
Jieil ¥ IPUMEHUTH COOTBETCTBYIOIINE MEPhl 0€30MaCHOCTH, YTOOBI 3alIUTHTD JTaHHBIC
OT HECAaHKIIMOHUPOBAHHOTO JOCTYIA U OTEPH UH(POpMAIIHH.

AHanu3 TpUHIMIIOB WHGOPMAIIMU U CO3/1aHue 0a3bl TaHHBIX TPEOYIOT CUCTe-
MaTHUYECKOTO MOX0/1a, TUIAHUPOBAHUS U BHUMaHUS K JeTansiM. OHU UrparoT KITrove-
BYIO pOJIb B pa3pabOTKe KaueCTBEHHOW 0a3bl TaHHBIX, KOTOpas dP(HEKTUBHO XPAHHUT,
oOpabaTbIBaeT U MPEAOCTABIAET JOCTYI K MH(POpMAIMU ISl TOCTHKEHHS TTOCTaB-
JICHHBIX LI€JIeH OpraHu3aluy.

He meHee BaXHBIM SBIISIETCS IPOLIECC CO3aHUsS 0a3bl JaHHBIX, KOTOPBIA MO3-
BOJISIET CO3/1aTh JIOTHYECKYIO CTPYKTYpPY 0a3bl TaHHBIX U yOpaTh HEHYKHYIO UH(DOP-
Maluio. BoT HECKOIBbKO KIIFOUEBBIX 3TANOB MpoLecca CO3/1aHusl 0a3bl JaHHbBIX:

1. Onpenenenue nene U TpeOOBAHMI: BAXKHO ONMPEACIIUTh LETU CO3/1aHus Oa-
3bl IAaHHBIX U TpeOOBaHUs MOJIb30BaTeNied. DTO BKIIOYAET OMNpE/EICHUE TUIA JaH-
HBIX, KOTOpbIe HEOOXOJUMO XpaHUTh, PYHKIMOHAIbHBIX TPeOOBAaHUN M MOTPEOHO-
CTEU MOJIb30BaTENEH.

2. AHanu3 JaHHBIX: HA TOM 3Tarle MPOBOJUTCS aHAIN3 JaHHBIX, KOTOpPhIE Oy-
IyT XpaHUThCS B 0a3e AaHHbIX. ONpenesnstoTcs CyUHOCTH (Ta0auIIbl) U UX aTpUOYThI
(monst), a TakXKe CBS3U MEXAY HUMH. DTO MOMOTAET YCTAaHOBUTH CTPYKTYPY Oa3bl
JTAaHHBIX.

3. IlpoexTupoBaHue cxeMbl 0a3bl JaHHBIX: HA OCHOBE aHAJIM3a JAHHBIX CO3/a-
eTcsi cxema 0asbl JaHHBIX, KOTOpas ONpEAeNsieT CTPYKTypy TaOiuIl, UX aTpuOyThI,
OTpaHUYEHUS LEJIOCTHOCTU M CBS3M MEXIy TaOJuIaMU. DTO BaXKHBIM IIAr Jyist Co-
3JIaHUs JIOTHYECKON CTPYKTYpPHI Oa3bl JaHHBIX.
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4. Hopmanuzauus naHHbIX: HopMmanuzanus HaHHBIX SIBJISIETCA MPOLECCOM
yCTpaHeHUsI U30BITOYHOCTH U TMOBBIIEHUS dPpekTuBHOCTU 0a3bl AaHHbIX. Ha sTOM
ATamne MpOBEPSETCS CTPYKTypa 0a3bl JaHHBIX M MPOBOJUTCS HOPMAJIU3ALUS, YTOOBI
YCTPaHUTh TyOJIMpPOBAHUE NAHHBIX U 0OECIIEUUTh COTJIACOBAHHOCTH MH(MOPMAIUH.

5. Onpenenenuie orpaHUYEeHU U IpaBuil: B 0aze JaHHBIX MOTYT OBITH OIpee-
JIEHbl OTPaHUYEHMS U MpaBUiia, KOTOPbIE MOMOTalOT 00ECIECYUTh I[EIOCTHOCTh JIaH-
HBIX U KOHTPOJIUPOBATH AOCTYN U U3MeHeHue nHbopmanuu. Hanpumep, Moryt ObITh
YCTaHOBJICHbl OIPAHMYEHHUS HA 3HAYEHHMsS IOJIEH, MPOBEPKHU LIEJIOCTHOCTH U CBS3H
MEX1y TaOIHIIaAMU.

6. Co3ganue TabIUI] U 3aMOJIHEHUE JTaHHBIMH: Ha 3TOM JTare CO3AaroTcs Tao-
JULBI C ONPEACIICHHBIMU aTpUOyTaMU U CTPYKTYpOM. 3aTeM TaOJIHIIbI 3aMOJHSAIOTCS
JAHHBIMHU B COOTBETCTBUHU C TPEOOBAHUSIMH U LIEJIIMH 0a3bl JaHHBIX.

7. TectupoBanue u ontumm3zanus: Co3gaHHas 0as3a JaHHBIX JIOJDKHA OBITH
IPOTECTUPOBAHA JUIsl IPOBEPKU €€ (PYHKIIMOHAJIBHOCTH, LIEIOCTHOCTH U TPOU3BOAM-
TEJBHOCTH. B ciyyae HeoOX0IUMOCTH, MOTYT OBITh BHECEHBI U3MEHEHUS U MPOBEIC-
Ha ONTUMM3AIUS, YTOOBI YIYUIIUTh paboTy Oa3bl TaHHBIX.

8. Pa3zBepThiBaHME U MOAJEPKKA: MOCIE YCIEUIHOIO TECTUPOBaHUs 0aza JaH-
HBIX MOKET OBITh pa3BepHyTa B paboueil cpejie W HauaTh UCHOJIb30BaThcs. BaxkHO
TaKXKe IMPEAYCMOTPETh MEXaHU3Mbl PE3EPBHOIO KOMMPOBAHMs, OOHOBJIEHUS U 00-
CIIy>KMBaHUsI 0a3bl JaHHBIX AJi11 00€CIeYeHUsl €€ HaIe)KHOCTU U O€30M1aCHOCTH.

[Ipouecc co3nanust 6a3bl JaHHBIX TPeOyeT BHUMAHMS K JI€TaIsAM, IJIaHUPOBA-
HUS U CUCTEMATU4ECKOro nmoaxoaa. OH JOKEH YUYUTHIBAaTh TPEOOBAHMS TOJIb30BaTe-
nel, 3¢p(HEeKTUBHOCTh XPAaHEHUs JAHHBIX U 00pabOTKU MH(pOpMaIUu, a Takke odec-
reyrBaTh OE30MAaCHOCTh U HAIC)KHOCTh 0a3bl JaHHBIX.

Kaxx1plil U3 3THUX 3TAloB UTPAET BaXHYIO POJIb B CO3JJaHUU Ka4eCTBEHHOM Oa-
3bl JAHHBIX, U UX HCIOJb30BaHUE 3aBUCHUT OT KeJlaeMoro 3@QeKra U MoJIy4eHHOTO
pe3ynbTara.
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