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OUSUKO-MATEMATUYECKHUE HAYKHA

AJIBTEPHATUBA 3AKOHY TAI'OTEHUS HBIOTOHA
I1kuH B.A.

Omxun Banepuii Abpamosuy — 0okmop mexnuueckux Hayx, npogeccop,
Cosemmnuk npopekmopa no Hayke,
Hayuno—uccneoosamenvckuii yenmp,
Tonvsmmumnckuil 20cyoapcmeeHHblil yhusepcumem, 2. Tonvsmmu

AnHomayusn: ycmaHoenieH HOGbl 3AKOH — 2PAGUMAYUOHHO20 — 63AUMOOECMEUss MAcCc,
VIMBEPAUCOAIOWUTL  CYUECMBOBANHUE CUL KAK NPUMSIJICEHUs, MAK U OMMAIKUBAHUS 8
3a6UCUMOCIU OM 3HAKA 2PAdueHma niomHocmu eeujecmea. Hailoenol yciogust, npu KOmopwix
on nepexooum 6 3axon mscomenuss Hviomona. Iloxasano cywecmeosanue «CUIbHOUY
zpagumayuy, Ha MHO20 NOPSOKO8 NPesblaowell HbIOMOHOBCKUE CUbl  MALOMEHUSL.
Obochosanvl cywecmeosanue 2pagumayuoHHO20 PABHOBECUst U eOUHCIBO NPUPOObL BCeEX
e3aumooeticmautl.  Ilpusedenvl  Oanmvie HEOAGHUX — ACMPOHOMUYECKUX — HAOMOOeHUl,
noomeepaicoaroujue 3mu 6b186000bL.

Kniouesvie  cnosa: npupoda  epasumayuu, 3axon  Heiomona,  epasumayuonmoe
e3aumMooelicmeue,  CUlbl  OMMAIKUBAHUs, — 000OWEHHOe — YPAGHEHUEe  2PAGUMAYUL,
2pasUMayUoHHoe  paeHogecue,  eOUHCMEO  CUL  NPUpoobl,  IKCNEPUMEHMANbHOE
noomeepoicoeHue.

1. Bsenenue.

IIpyunHBl BO3HMKHOBEHMS U HPHUPOAA TIPAaBUTALMU HHTEPECOBAIM YEIOBEYECTBO C
JIpEBHUX BpeMEH. McTopuyecku NepBOod M3 AOLIEANIMX A0 HAC KOHUENUUHW TIpaBUTALUU
sABUIach BuxpeBas Monenb Jlemokpura [1]. OH cunTanm TpaBUTAIUIO «IMEPHKEHTHBIMY
CBOICTBOM, BO3HUKAIOIIUM BCJIEICTBHE IIOSIBJICHUS BHUXpEH B Cpele, HA3BaHHOMU
BIIOCTEICTBUH 3(uUpoM. DTON k€ KOHIENIUH NPUACPKUBAICT M APUCTOTENb, KOTOPHII
OOBSICHAT MHOKECTBO HAOII0TaeMBIX SIBJICHUN BOSHUKHOBEHHEM B 3TOW Cpeie BUXPEl.

C HOBOHW OCTPOTOW BOTMPOC O MPOUCXOXKICHUU TPABUTAIMH BCTAJI TMOCIE TOTO, Kak .
Heroron Ha ocHOBe HaiineHHbIX KemnepoMm 3akOHOB MIBIKEHMs IUIaHET BBIBEJ CBOM
3HAMEHHTbIH 3aKOH BCeMHMPHOro TsroteHus [2]. COMNIaCHO STOMY 3aKOHY, MOJYIb CHIIBI
NpUTSKEHUS Iy IBYX TEN ¢ MaccaMu m ¥ M IpONopLyOHaibHa NPOM3BEICHHUIO STHX MAcC
00paTHO MPOIIOPIHOHAIBHA KBaJPATy PACCTOSHHS MEX/y UX LIEHTPaMH 7

F,= GmMIr*. (1)

rae G — rpaBUTAMOHHAS IOCTOSIHHASL.

B b»TOM 3akoHe cuia TATOTeHUs F, BBICTyNAJlla YK€ KaK BPOXIEHHOE CBOWMCTBO
«TSHKECTH» Tell, W3BEYHO TMpHCyIIee IOOBIM TelaM Tak ke, Kak W ux Mmacca. OH
IpearoJarajl «MTHOBEHHBIN» XapaKTep AEUCTBUSI 3TOM CUIIbI HE3aBUCUMO OT PACCTOSIHUS 10
HCTOYHUKA CHIBL. He 0OBSICHAT 3TOT 3aKOH W MPUYMHBI BOSHUKHOBEHHS CHII IPUTSIKCHHUS.
Ilosromy muorue mbicnurenu XVIII Beka, Bxirouass [lexapra, ['tolirenca u KenbBuna,
OCTaBaIUCh BONpekd HBIOTOHY CTOpPOHHUMKAMH BUXPEBON KOHLEMIUM TrpaBUTanuu. B

! TlonaTus BekTOpa B Ty OPY HE CYLIECTBOBAIIO.
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yacTHOCTH, emé B 1690 rony sxkeneBckuii marematuk H. ®daTuo npemnoxuna NpoCTyro
«KMHETHYECKYI0» TEOPUIO TpaBHTAallMM, KOTOpas JaBaja oOObsicCHEHHE (opMmyse CHIIBI
Hetorona. OH mpennoyiokui, 4To BCEJICHHAs HAIOJHEHA MeNbYalllIUMU KOPIYCKYJIaMH,
KOTOPBIE JABUXKYTCS C OUEHb BBICOKOM CKOPOCTBIO OECHOPSIOUHO M MPSMOIMHENHO BO BCEX
HaNpaBJIEHUSAX, U MOKa3ajl MPHU ITOM, YTO IUIOTHOCTh NMOTOKA 3TUX YACTHIl YMEHBINACTCS
MIPOTIOPIIMOHATFHO KBAAPaTy paccTosHus. ETo muen, cTaBmme H3BECTHBIMHU MO TIEPEIcKa C
y9EHBIMH TOTO BpPEMEHH, HEe Tpomanu mapoM, U B 1756 romy Jle Cax omyOmmKkoBai
OCHOBAHHYIO Ha €ro HICSIX «IPHUTAIKHBATEIbHYIO» KOHIEMio rpaButammu [3]. Ero
TEOpHs JlaBajla MEXaHWYECKOe OOBSICHEHWE DNy SBICHHUH, M B KOHTEKCTE TOJBKO HUTO
OTKPBITOW KWHeTHYecKkod Teopun Ta3oB (B. Tomcon, 1873) crama mnpeamerom
TIOBEIMNICHHOTO HMHTEpeca. DTOT WHTEPEC COXPAHWICA M JI0 HACTOSIICTO BPEMEHH, XOTS
kputuku Teopun Jle Caxka 00HapyKWiM B HEil MHOXKECTBO CIIa0bIX MECT.

3HauuTeNbHBIE TPYIHOCTU CO3JaBaja M cO3MaéT PacXOAMMOCTb 3aKoHa TsaroreHus (1),
BBIpaXKamolascs B TOM, YTO HBIOTOHOBCKas cuna F, a BMecTe C HeW M SHeprus
TPaBUTAIIMOHHOTO B3auMoJeHcTBUs U, oOpaiarorcsi B OECKOHEUHOCTh 110 Mepe COJIMIKEHUS
aroreromux ten (r — 0). B HeOecHON MeXaHHMKE 3TO HE UMEIO0 0CO0Or0 3HAUCHHS BBHILY
MPEHEOPEKUMON MaJoCTH Pa3MEpOB Tejla 1O CPaBHEHHIO C PACCTOSHHEM MEXIy HUMM.
OpnHako B 3akoHe HBIOTOHA, TIPETEHTyOMeM Ha «BCEMHPHEII XapakTep, KOHSUHBIC pa3Mephl
TEJl UTPATH PEMIAOIIYI0 poiib. VX MOXKHO OBIIO y4ecTh, OTpaHIYHB 3aKOH (1) MHHIMaTEHBIM
paccTosiHUEM 7 = 7,,, Hd KOTOpOE MOTIIM OBITh COMIKEHBI Tena 0e3 MPOHUKHOBEHUS NIPYT B
ZpyTa, ¥ OMHOBPEMEHHO NPHIAB 3aK0OHY HpI0TOHA BEKTOPHYIO (POpMy:

F,= GmM(1/¥* - Ur), ()

€ F > ¥y — PaliyC-BEKTOP TOYKH IOJIsL, I[JI€ BEIMUCTIACTCA cula Fg; F - F, — pacCTOAHUE 110
Hee.

OrpanuueHue 3akoHa HpIOTOHa paccTOSHUSIMU F > r, He HapymiaeT 3akoHbl Kermuiepa,
0/1HaKO OECKOHEUHBIX 3HaYeHui cunbl F,, yckopenus g = F,/m, rpaBuTallioHHOM sHeprun U,
U HoTeHnuana o = Uy/m mipu 3ToM He BO3HHKaeT. bonee Toro, 310 no3posiuio Obl yCTPaHUTH
U He uMerone (QU3MIECKOro CMbICIa OTPUIATEbHbIE 3HAUYEHUS! TPaBUTALIMOHHOW DHEPTUH
U,, nmockonmbKy 3a Hadajio e€ oTcyéra MOXHO ObLIO NpuHATH r - ¥, = 0. Ilpu Taxoit
«KanuOpOBKe» TIpaBUTAllMOHHAas dHeprus U, e€ moreHmman ., = Ug/m cTaHOBATCA
BEJIMYMHOM CyTy00 MOJIOKHUTEIHHOM [5]:

Vv, = GM(1/r,- 1/r), (r=r,) ?3)

OpmHako MexaHWKe TOYKM HbIOoTOHA Takue mpoOiaeMbl OBUIM UYXKIIBI HE MEHEE, 4eM IS
COBPEMCHHOW KOCMOJIOTHH - Tpo0ieMa yCTpaHEHWs OTPHIATENFHBIX  3HAYCHHH
MOTEHIIMAJIBHOM DJHEPrMM M y4éTa HEOAHOPOIHOCTH paclpesieNeHus IUIOTHOCTH B
npocTpaHcTBe BceeneHHoOl, BeneacTBre 4ero «(pu3nuke CerofHsANIHEro THS HEU3BECTHO, YTO
Takoe sHeprus» [4]. Mexay TeM COBEpPIICHCTBOBAHUE CPEJICTB HAOJFOICHUS U BBIBEJACHUE UX
B KOCMOC IIPHUBEJIO aCTPOHOMHUIO M aCTPO(U3UKY K CEPUU OTKPBITHH, CTABSIIUX [10]] COMHEHHE
M caM 3aKkoH TsAroteHus HproroHa. OmHUM M3 HUX SBWIOCH OOHApy>KCHHE HECOOTBETCTBHE
KPHUBBIX BpAaIICHUS] TaJaKTUK HEOECHON MeXaHHWKe, OCHOBAaHHOW Ha 3aKOHE TSTOTCHUS
Herorona (pucy Hok 1).
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Puc. 1. Kpusvie pawenus eanakmux
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JleficTBUTENBHO, €CIIM UCXOANTD U3 HeOECHOI MEXaHMKH, T.€. PABEHCTBA CHIIbI TATOTCHUS
F, (1) nenrpobexHoit cune F, = mv*/F, TO CKOPOCTb 0 BpalIeHUs Nepu(EPHIHBIX CIOEB
CIUPAJIbHBIX TaJlaKTUK JIOJDKHA NajaTh IPONOPLUOHAIBHO KOPHIO KB3JPaTHOMY HX
paccrosiHus || OT mx ueHtpa (kpuBas A). OgHaKo B JEHCTBHTEIBHOCTH 3Ta CKOPOCTh Ha
OIpeZIeIEHHOM YJaJIeHUM OT IIEHTpa MpaKTHYEeCKU INepecTaéT 3aBHCeTh OT r (kpuBasg B).
AcTpoHOMaM TPHUIUIOCH JHOO TPHU3HATH HEOOXOIMMOCTh MoaupuKammu HBIOTOHOBCKON
IUHAMHUKHA [6], 7100 [OMyCTHTH CYIIECTBOBaHWE TEMHON (HEHAOMI0JaeMON) MaTepHH
3HAYXATEIHFHO OOJNBIIIeH Macchl, 00pa3yoIIeli Bpamaonieecss BMECTe ¢ TAIAKTHKOM «raioy [7].

Hanee, 3akoH Tsarotenns HpioToHa (1) He MpHU3HAET CYIIECTBOBAHUS T'PaBUTAIIMOHHBIX
cui oTTankuBaHusA. Mexay TeMm eni€ B 1895 r. Hemenxwuit actporom X. 3enurep npumién K
BBIBOAY O €r0 HECOBMECTHMOCTH C PEaJbHBIM COCTOSIHHEM BceleHHOH, MOCKONBKY OHa
COTJIaCHO 3TOMY 3aKOHY HEM30€XKHO JIOJDKHA «CTSHYThCs» B ennHoe ueinoe [1]. [Toatomy
A. DiamTelH npu co3panun OTO mpearnosiokuwi, 4To Hapsily C CHIAMU T'PaBUTALUU
JIOJDKHA CYILIECTBOBATh €mIE He OTKpBITas CWJa, OTTAIKHMBAIOLIAs Teja APYr OT Apyra ¢
UHTEHCUBHOCTBIO, BO3pacTaolell M0 Mepe UX B3aUMHOIO yAaJeHHs U MO3BOJAOLIAs
Bcenennoit B 11e10M ocTaBaThesl cTaninoHapHO. C 3Toif 1enbio 0oH BBEN B JIEBYIO YacTh
€ro «ypaBHEHHUE IPaBUTALMN

G, = 8nGT,,, “)

CBA3BIBAOIIErO TEH30p KPHBHU3HBI MPOCTpaHCcTBa G, C TEH30pOM SHEPrUH-UMIybca T,
4seH Buaa Ag,, (rae A - KocMOJIOrHYeCKasi HOCTOSHHASA, g, - METPUYECKUi TeH30p) [8]. OToT
«KOCMOJIOTHYECKMH 4JIE€H» OH IIOHMMaJl KaKk HEKOTOPOE CBOMCTBO KPHBH3HBI CaMOTO
npoctpaHctBa. OnpHako cama 3Ta  MOJCHb BCEeNeHHOH, TOe Tena, AaKTHUBHO
B3aUMOJICHCTBYIONME JIPYT C JPYrOM B Pa3HBIX KOHI[AX KOCMOCA COBEPLICHHO HEaKTHBHBI,
KOTJIa OHM PSIZIOM, BBITJIs/IeNla HACTOJIBKO CTPAHHOM C TOYKH 3peHHUs (PM3UKH, YTO M3BECTHBIH
actpodu3nk C. XOKMHI Ha3Bajl 3Ty MPEAINONAracMylo CHIy «OTTaJKHBAIOLIEH» BO BCEX
CMBICIIax 3TOro cioBa» [9]. XapakTtepHo, uto u cam A. DitHmTeiH B 1931 romy oTkazancs ot
3TOTO0 KOCMOJIOTHYECKOTO 4jIeHa KaK OT «TEOPETHUECKH HEYOBIETBOPHUTEIHHOTO». OIHAKO
Korja B KoHIe XX CTOJeTUs OOHapYXHIOCh, YTO BceneHHas pacmmpsiercss ¢ yCKOpEHHEM
[10], mccnenoBareny BBIHYXJICHBI ObUIM BCIIOMHUTH OO0 3TOM Wi€HE M JOIYCTHTb, YTO B
cocTaB MaTepny BceeneHHo# Hapsity ¢ «TEMHOM MaTepuei» BXOJUT THIIOTETHYECKast «mEMHA
9Hepaus», OTBETCTBEHHAS 33 YIIOMSHYTHIE CHJIbI OTTAIKHUBAaHUA. TeM caMbIM IPH3HABANIACh U
HETIOHOTA 3aKOHa TsroteHust HproToHa.

Bomee Toro, mpm cocraBieHMHM 3-X MEpHOW KapThl BcelneHHOH OOHapYXIIOCh
CYILIECTBOBAHHE M YCTOMYMBOTO PABHOBECHS CKOIUICHMH TaJIaKTHK, KOTOPHIE B CEUCHUH
HMEIOT B KOJIBLIEBBIX CTPYKTYP (PUCYHOK 2).

Puc. 2. Yuacmok kapmoui Beenennoui ¢ u300pasicenuem KonbyegoiXx CImpyKmyp
(Source: Berkeley National Laboratory)

Kak ciegyeT U3 Hero, rajJakTUKH B TAKHX CTPYKTYPax COCPEIOTOYCHBI B OCHOBHOM JIMOO
B HX IIeHTpe, 0o Ha nepudepuu [11]. To oOcTosTENBECTBO, UTO TIepHDEpUITHBIC CKOTUICHUS
TAJIAKTUK YJIEPKUBAIOTCSA HA 3HAUUTENILHOM PACCTOSHUU OT LEHTPAJbHOTO CKOILICHHUS
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(paBHOM /71 GOJBIIMHCTBA KOJBLEBBIX CTPYKTYP = 500 MHIIIMOHAaM Iapcek), MOATBEPIKAAET
HaJM4Me MEXIy LCHTPAIbHBIMH M IEpUPEPUIHBIME CKOIUICHMSMH TajlaKTHK —CHII
oTTankuBaHus. 3akoH Hbl0TOHA 3TO HE NpeICKa3bIBacT.

Emé oxHoll ocobeHHOCTBIO 3akoHa HblOTOHa sIBISETCS TO, YTO OH YYMTHIBACT JIMIIb
MapHOE B3aHMOJICHCTBHE TATOTEIOMINX TEN U He MPU3HAET CYIIECTBOBAHUS I'PABUTALIMOHHOTO
paBHOBecHs.. B cylmecTBOBaHMM TakKOTO PAaBHOBECHS JIETKO YOEOWThCS Ha MPOCTEHIIEM
npuMepe TpEX Tew, KOTAa MpoOHas MacCHl 71, PACIIOIOKEHHON MEXIy Maccamu M >> mu M,
>> m Ha OJHOW IIMHUW ¢ HUMH. B Takom ciydae coriacHo (1) CHIIBI IPHTSHKEHHUS MPOOHOTO
Tena K HAM OyOyT paBHBI COOTBETCTBEHHO F| = Gli/rl2 uF,= GmMz/rzz, Tae ry,  —
paccTosHHA OT MNPOOHOTO Telda COOTBETCTBEHHO JO IEHTpa l-ro u 2-ro Tema, a HX
pesynsTupyiomas F, oGpatutes B Hymb 1pu (r1/r,)° = M;/M,. DT0 paBHOBECHE HEYCTOMUNBO,
MIOCKOJIBKY OTKJIOHEHHE NMPOOHOTr0 Teja Maccoil m OT TOYKHU JIMOPAIMU B CTOPOHY JIFO00TO 13
Ten M wian M, BBI3BIBAET JaNIbHEHIIee MX COMMKEHHE 10 COCTOSHUS KOHTAKTa, a B CIIydae HX
NPOHUIIAEMOCTH — U CHOUsHUSA. Takoro poja HEYCTOMYMBOE paBHOBECHE peallbHO
HaOJtoaeTcss B TECHBIX CHUCTEMax JBOWHBIX 3BE3J] WIM TallaKTUK, 4YTO HPUBOIUT K
MEPETEKAaHMIO BEIIECTBA C OJHOTO HEOECHOTO Tesla Ha APYroe NMpH HEHM3MEHHOM IOJIOKCHUH
UX LIEHTPOB BILIOTH JO MOJHOTO UCYE3HOBEHHS OHOTO U3 HUX.

Haxownen, korna BBIICHWIOCH, 9TO HaOmomaeMast BeeneHHast cocTONT He MEHee 4eM Ha
95% w3 «uebapuoHHOW» Matepuu [l12], KOTOpas HE YYacTByeT B 3ICKTPOMATrHUTHOM
B3aMMOJICHCTBHM M IIOTOMY MOXET O00JamaTh JMINb TPaBUTALMOHHOW SHEprHei, crayo
OKOHYATENbHO SICHO, 4TO 3akoH HbloTOHa ommchIBaeT B3auMoneiicTBUe MeHee 4eM 5%
MaTepuu BceneHHOM U IOTOMY HUKAK HE MOXKET IIPETEH/I0BAaTh Ha CTATyC «BCEMUPHOIO». Beé
3TO MOOYXJAaeT K MOUCKY Oosiee 0OIIero 3aKkoHa B3aMMOJICHCTBHSI Macc, U3 KOTOPOrO 3aKOH
TaroTeHnss HploTOHA BhITEKaN ObI KaK YaCTHBIN CITydan.

[pennaraemass MoxudUKanys 3TOro 3aKOHa OCHOBaHA Ha MPHU3HAHWHM HEOIHOPOAHOCTH
pacnpeneneHust MmaTepuu Bo BceneHHOM M Ha NMpUHILMIE SKBUBAJIEHTHOCTH €€ IUIOTHOCTU U
SHEPrUHM, BBITEKAIOIIEM U3 3HEPrOAMHAMUKU Kak OOOOIIEHHON NMHAMUKU HEPaBHOBECHBIX
nporueccos [5, 13].

2. bunoJisipHblii 3aK0H TPaBUTAIIUM

Bocnoms3yemcss NpUHLMIOM — SKBUBAJICHTHOCTH MAcChl M DHEPrHH, KOTOPBIA B
MPUMEHEHHH K JIt000# (0apnoHHOH 1 HeOApHOHHOM) CIUIOITHOM cpejie Maccoil M mMeeT BHUL
U, =Mc". TIOCKOIbKY JUTSl IOJIEBBIX BEJIMUMH yI00Hee OTHOCHTh BCE IKCTEHCHBHBIE BEIHUHHBI
K CHCTeME eIMHWYHOro o0BEMa, OyaeM OIepHpoBaTh TOHATHEM IUIOTHOCTH 3HEPIHH
IPaBUTALOHHOTO NOJA py = dUy/dV = pc® (Jlx/M’), Tae p = dM/dV — IIOTHOCTB BEIIECTBA.
Ecnu npunate ¢ = ¢, =const, T. €. KBaJpaTy CKOPOCTH PacClpOCTPaHEHUs BO3MYLIECHUH B
IPaBUTALOHHOM II0JIE, TO HOTEHIHAN IPABUTALMOHHOTO 1ons W, = dUy/dM = dpydp = cgz.
Torma mo aHaIOTMM C TOHATHEM HANPSHKEHHOCTH AIIEKTPHYECKOTO M MAarHUTHOTO TIOJIS
YMECTHO BBECTU IIOHATHE HANPSKEHHOCTH I'PaBUTALMOHHOrO monsd X, = - Vy,. To X,
BBIpaXKaeTCsl 4epe3 IpaJUeHT IUIOTHOCTH BelecTBa Vp MPOCTHIM COOTHOILIEHUEM:

X, = — ¢, Vp/p, (kr/m’c?). 5)

310  BBIpakeHHe OyJaeM  Ha3plBaTh  OMHApHBIM  3aKOHOM  T'PABUTALIMOHHOTO
B3aUMOJICHCTBUS, IOCKOJIIBKY B COOTBETCTBHM C HHMM CHIIBl TIpaBUTalMd MOTYT HMETh
Pa3IUYHBIN 3HAK B 3aBUCHMOCTH OT 3HaKa TpagueHTa mioTHocTH Vp. CoraacHo 3TOMY 3aKOHY,
2pasUMAayUuoHHoe none NopoAHCOeHO HEOOHOPOOHBIM pPACHpeOeieHUeM Macchl, a HE TOJBKO
HajmuueM eé camoii. HackoJbKO HaM M3BECTHO, 3TO IOJIOJKEHHME HE BBITEKAJIO U3 KAKOH - JTMOO0
TEOPHUH TPABHUTAIMH, KPOME SHEPrOAWHAMHUKN KaK JAIbHEUIIEro pa3BUTHSA TEPMOAMHAMUKU
HEPaBHOBECHBIX MPOIECCOB B HANPABICHWU IIPUIOKEHHUS €€ METOAOB K YIOPSIOYCHHBIM
¢opmam osHeprum [5]. OTa Teopus, CIEICTBHEM KOTOPOH SBISETCS M CaM IPHUHIMII
HPONOPIMOHANBHOCTH MAcChl M JHEPrHH, MOJATBEP)KAAET MPUHAUICKHOCTh I'paBUTAllUU K
9MEpP/PKEHTHBIM CBOMCTBaM MaTE€pUH M B TO K& BPEMSI OCBOOOXIAET OT HEOOXOANMOCTH
BBIJIBI)KCHHUS KAKUX-TTMOO0 THIIOTE3 O MIPOUCXOXKJIECHUN TPaBUTALIOHHBIX CHII.

IMockonbky X, = - pg, TO B COOTBETCTBHH C (5) BEJIMUNHA YCKOPEHUS B IPABUTAIIMOHHOM

T0JIe g TIPONIOPIHNOHAIFHA OTHOCUTENFHOMY TPaAreHTy Vp/p IIIOTHOCTH BEIIECTBA:
9
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g =v,Vp/p,m ¢’ ©6)

DTOT 3aKOH OBLI BBIBEICH paHee 0o0Jiee CIOXKHBIM IMYTEM, MCXOAS W3 IEPBUYHBIX
NPUHLUIOB dHeproauHaMuku [5, 13]. OH ornuyaroTca oT 3akoHa HbpioTOHA BO MHOTHX
oTHomeHusx. [Ipexae Bcero, 3TOT 3aKOH MPUMEHUM K CIUIOIIHBIM cpellaM, B KOTOPBIX
HEBO3MOJKHO BBIJICIUTH «I0JICOOPa3yOIUe» WIH «IIPOOHBIC» TeNa ¢ MaccaMu M Wiu m.
OTO0 JemaeT ero HE3aMEHHUMBIM ISl «CKPBITOH» Macchl BceeneHHOW («TEMHOIM
MaTepuH), MOCKOJBbKY HEe TpeOyeT 3HaHWS APYTHX €€ MmapaMeTpoB, HE IMOANAFOIIHXCS
U3MEPECHHUIO COBPEMEHHBIMH CpPEICTBAMH. OJTO MHPHAAET 3aKOHAM T'PaBHUTAIIHOHHOTO
B3auMoAeHcTBUA (5) U (6) «mapamurMaibHOE» 3HAUEHHWE, JAICKO BBIXOIINEE 32 PaMKH
npocroro 06o0menns 3akoHa HetoToHa

Cornacuo (5, 6), YCKOPEHUE g B TPABUTAIIMOHHOM T0JI€ BCETTIA COHANPAGIEHO TPATUCHTY
IUIOTHOCTH MaTepuu Vp W IMOTOMY MOXKET HMMETh Pa3JIMUHbIA 3HAK B 3aBUCHMOCTH OT
XapakTepa paclpe/ieicHHs] BElecTBA B KOHKPETHOW OOJAacTH MPOCTPAHCTBAa BceneHHOM.
WHpIME CcIOBaMU, TPABUTAIIMOHHBIC CHJIBI MOTYT OBITh KaK CHJIAMH TMPHUTSKCHHS, TaK U
cuiaMu oTTalkuBaHMA [13]. OTo mosyoXeHue AenaeT M3JIUIIHKM IIOCTYJIMPOBaHHME HOBBIX
CYIIIHOCTEH THUIIA «MeMHOU 3Hepauuy WA «KOCMOIOSUYECKO20 HieHAd», OTBETCTBEHHBIX 3a
CHIIBl OTTaNKWBaHUS. [IpWHIMNHANEHO Ba)KHO, YTO 3HAK JEHCTBYIOmMX Bo BceneHnoi
TPABUTAIIMOHHBIX CHJI MOXET OBITh OTPENeJICH BH3YAJIBHO IO XapaKTepy paclpelecHUs B
Hell OapHOHHOTO (BHAWMOrO) BelIecTBa (TalaKkTHK, 3BE3/, TyMaHHOCTeW W T. 1.). Ecmu
TUTOTHOCTH BEIECTBA B IICHTPE CKOIDICHUS 3BE3] WM TANAKTHK CIafaeT K mepudepuu, To
JEUCTBYIOIINE B HUX TPaBUTAIIHOHHEIC CIUIBI MIMEIOT XapaKTep CHJI TATOTCHUS K UX ICHTPY.
IIpu 3TOM MO TOBEICHHIO OAPHOHHOTO BEIIECTBA MOXKHO CYIUTh U O JBM)KCHHU «CKPBITOMN
Macch» («TEMHOW MaTepumn»), MOCKOJIBKY OHa KOHJCHCUPYETCs B OapHOHHOE BEIIECTBO
TOJBKO MO JOCTHXKCHHH CHO OMNPEACIICHHOW IIOTHOCTH (Kak M TpH JIpyrux (ha3oBhIX
nepexoaax). Jlanee, cormacHo (5) u (6), YIUIOTHEHHE «CKPBITOH MAacChl», CIOHTaHHO
BO3HUKHYB B Kakoi-mu00 obyactu BceneHHOH, ¢ TCUeHHEM BPEMEHH JIUIIL YCUIIUBACTCS,
YBETHUMBas €8 IIOTHOCTE p OT BemuduHbl ~107 kr/m® B 06macTsx BeeneHH oM, cBOGOIHBIX OT
OaproHHOTO (KOHJCHCHPOBAHHOTO) BEHIECTBA, 1O IUIOTHOCTH HEHTPHHHBIX  3BE3]
(p ~10"kr/M’) u Gonee, 4TO B KOHEUHOM CUETE NPUBOIHUT K 0OPA30OBAHHMIO KOCMOIOTHUECKHX
cuHTyIsIpHOCTe. CTAaHOBHTCS MOHSATHBIM TaKKe, YTO «YEPHBIC MBIPED) BO3HHUKAIOT B
JICWCTBUTENIFHOCTH HA PaHHHUX CTAIWAX PA3BUTHS TallAKTHK, MOKA B HUX HAa HAYMHAIOTCS
mporecckl  0o0pa3oBaHWsT OapHOHHOTO  (BHAMMOIO) BEIIECTBA, H30BITOK KOTOPOTO
BBIOPACHIBACTCS €0 B BHJC <«/PKETOBY». CTAHOBUTCS MOHSATHOW M NPUYMHA «OOJNBIIAX» U
MaJbIX «B3pPBIBOB» (B TOM HYHCJIE€ «CBEPXHOBBIX»), KOTJla IJIOTHOCTh B HHX BO3pacTaeT
HACTOJILKO, YTO CHJIBI TPABUTALMU YK€ HE B COCTOSHUHM CIEPKUBATh BHYTPEHHHX
HANpPSDKCHUH, 00YCIOBICHHBIX MPOTEKAHHEM B «CHHIYJIIPHOCTSIX» TEPMOSICPHBIX pPeaKiuit
[5]. [TpuHIIMNIHATIBHO OTIAMYNE YHEPTOJUHAMUKU B 5TOM OTHOIICHUH 3aKJIFOUAETCS B TOM, UTO
BBUJIy NPOCTPAHCTBEHHOW HEOJHOPOJHOCTH BceleHHOH Takue «B3pBIBB) C MOCIEAYIOMINM
pasOeraHueM «OCKOJIKOBY» IMPOUCXOIAT HE BO BCENCHHOW Kak IENoM, a B OTHCIBHBIX €€
o0lacTaX, 9YTO HE MpPEnsITCTByeT e OCCKOHEYHOMY CYIICCTBOBAHHIO BO BPEMCHH.
CBUIETENHCTBOM 3THX IPOIECCOB U SIBIISTIOTCS TE TPABUTAIIMOHHEBIC BOJHBI, KOTOpPBIC OBLIH
obnapyxeHnsl B 2015 1. xommabopaunein LIGO u Obuti mpunmcaHbl «KOJIEOAHUSIM METPUKH
MPOCTpaHCcTBa — BpeMeHu» [14].

3. OKcnepUMEHTAIbHBIC  MOATBEpKIACHHS MOIAM(PUIUPOBAHHOH HBIOTOHOBCKOI
AUHAMHUKHA

Beipaxenne (5) ommuaercs OT 3akoHa TsAroreHust Herotoma vy, = - Gl(p/r)av,
MOJyYeHHOTO U3 ypaBHeHus IlyaccoHa Vz\ug = - 4nGp 1A chaydas TPOU3BOIBHOTO
pacrpeeneHust INIOTHOCTH P B TIPOCTPAHCTBE, TE€M, YTO HETIOCPEACTBEHHO BBIPAXKAeT CHIIOBOE
noine X, depe3 Tmojie IUIOTHOCTH MaTepud Vp M HE TpennosiaraeT CyIIeCTBOBAHUS
OTPHULATENBHBIX 3HAYSHUH IPaBUTALMOHHON sHeprun U, 1 €€ noreHnmana ,. Tem He MeHee
OHO HE NpOTHUBOpeuuT 3akoHy HeplotoHa B dopme (2), cormacHo kotopomy X, = - Vy, =
GM/¥*. Ytobbl yOeauThCS B STOM, BBIPA3HM TPABHTALMOHHBIA MOTEHIIHAT W, B QyHKIMK
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JIOKaJbHOW IUIOTHOCTH BEIIECTBA P M TOYUKH IOJS F Ha MOBEPXHOCTH CQEpbl €ANHUYHOTO
00BéMa V, ¢ paguycoM r,, T. €. Y, = Y (p, ¥,). B cooTBeTCTBUM € (2) 5TOT NOTEHIHA PaBEH
v = (GVJrp. (7
Orcrona BBUy noctosiuctsa (GV,/r,) cnenyer, uto
g =— Y/ p=—(GV,/r,)Vp=y,"Vplp, ®)

T. €. YCKOpeHHE g B OapHOHHOH MaTepHy CBS3aHO C TPAJAUCHTOM IUIOTHOCTH TEM K€
cooTHOIIEHHEM (6), B KOTOPOM KO3((QULHMEHT NPONOPLUOHATLHOCTH \, 3aMEHEH Ha
SKCIIEPHMEHTAIIBHYIO BEITHINHY Vo'

CrnenoBatenbHO, 3aK0OH HBIOTOHa ciieyeT paccMaTpuBaTh KaK YacTHBIM ciaydail Ooiee
o0Imero 3akoHa TPABUTAMOHHOTO B3aWMOACHCTBHA. BO3HHWKaeT 3aKOHOMEPHBIH BOIIPOC,
no4yeMy B TakOM cCilydae 3akoH HBIOTOHa He OTpakaeT HaIM4usl OWIOJISPHOCTH CHII
TaroreHua? OTBET Ha 3TOT KPOETCS B CYIIECTBYIOIEM METOAE pacuéra IOTEHIManbHOU
SHEpruy, KOTopas B NPUHIUIE NPUHAATICKHUT BCell COBOKYITHOCTH B3aUMOAEHCTBYIONIUX Tel
U HEe MOXeT OBITh NpHIMCAaHa HU OJHOMY W3 HUX. TeM HE MEHee OHa TPaJULHOHHO
NPHUITUCHIBACTCST  «IPOOHOMY»  Tely, Kak Obl BHECEHHOMY «B IIOJIe» JIPYIoro,
«11071€00pa3yIoero» Tea Wi UX COBOKYNMHOCTH. IIpy TakoM moaxoie MOTEHIMAN MO Y,
YUUTBHIBAET HE PE3YJIBTHUPYIOUIYIO CHJI TATOTCHHS CO CTOPOHBI BCEX TEN HCCIEAyeMOoit
COBOKYITHOCTH, @ TOJBKO MAapHOE B3aMMOJCHCTBHME IBYX M3 HHUX ¢ Maccamu M u m.
BenencTBue 3TOro HbIOTOHOBCKUN IDABHTALIMOHHBI IOTCHIMA Y, OKA3bIBACTCS HA MHOIO
HOPANKOB MEHBIIE, YeM TIPAaBUTALMOHHBIA INOTEHLMANl \,, HailJeHHBI M3 NpUHLKIA
9KBUBAJICHTHOCTH MacChl ¥ 3HEPruH. UTOOBI yOSIUTECS B 3TOM, COTIOCTaBUM HaNpsHKEHHOCTD
IpaBUTallMOHHOrO moyit X, = pg Ha NOBepXHOCTH 3eMid ¢ Maccod M = 5,976 -10* «r,
paguycom r, = 6,36:10° M u CcpeHe TUIOTHOCTBIO 5, 52-10° kr M”, ¢ aHaIOrM4HOI
HANPOKEHHOCTBIO 11011 B HEOApPUOHHOM (CKpBITOH) Marepun X, C TEM € TIPaJUEHTOM
IUIOTHOCTH Vp, OIEHMB BEIMYMHY TIOCIEIHEr0 MPUONIIKEHHO OTHOLIEHHEM MaKCUMaJIbHOM
IUIOTHOCTH siipa 3emmn p™ = 9,5-10° kr M k €& pamuycy r, , T. €. Vp =~ p™/r, = 1,510 kr M’
Ipu >TOoM oKasbIBaeTcs, uT0 X, B 2,5:10° pa3 MpeBbIIAeT HBIOTOHOBCKYIO CHJIY T'paBUTALMU
X'~ 53-10° H m”. Ecam TakuM ke 0Opa3soM OLCHHTb HATPSHKEHHOCTH X, = ¢ Vp
I'PABUTAIMOHHOTO T0JIs, CO3/ABAEMOTO SAPOM aTOMa BOJOPOJA C PATHycoM Fo = 5-107° M u
MIOTHOCTBIO p =~ 3,210 kr ™M™, To oHa okaxercst paBHO# mpubMKEHHO 5,7 -10°° H M~ uro
BIIOJIHE COOTBETCTBYET COBPEMEHHBIM OIEHKaM SIEPHBIX CHI OJTO CBHICTEILCTBYET O
CYIIECTBOBAaHMHM B TPHPOJE TAaK HA3BIBAEMOHN «CHJIBHON TpaBUTAIMK» [15] W BBIHy)XAaeT
MEePECMOTPETh CYIIECTBYIOIIYIO TOYKY 3PEHHS Ha I'PaBUTAI[MOHHOE B3aMMOJCHCTBHE KaK Ha
HanOoJiee cinaboe M3 U3BECTHBIX €ro BUIOB. HamnpoTHB, CTAHOBUTCS OYEBHMIHBIM, YTO BCE
W3BECTHBIC BHIBI B3aUMOJEHCTBUS (BKMIOWAas M TaK Ha3bIBAEMOE 3JIEKTPOMArHUTHOE)
SIBJISTFOTCS. 9acThIO0 TPABUTAIIMOHHOTO, OTJIMYAIOIIErocs OT HEro JIMIIb BO3MOXKHOCTBIO €r0
OKpaHUPOBAHWS WIIM BbIAENEHMs Oyarojaps cneuuduke uX HSHEproHocureneil. 1o
OCBOOOK/aeT  OT  HEOOXOAMMOCTH  TIOCTYJIMPOBaTh  CYIIECTBOBAHHE  KaKHX-THOO
Crel(pUUYECKUX «IEPHBIX CHII» HETPaBUTAIIMOHHOM PHPO/IBL.

Emé onHo He MeHee BaKHOE CIIEICTBUE 3aKOHOB TpaBuTaimu (5) u (6) cocTouT B
00OHapy>XEHUHU CYIIECTBOBAHMS I'PAaBUTAIIOHHOTO PAaBHOBECHS, COOTBETCTBYIOIIETO YCIOBHIO
Vy,, Vp = 0. DTo paBHOBecHe MOXET OBITh KaK YCTOHYMBBIM, TaK M HEYCTOIYHMBHIM B
3aBUCUMOCTH OT 3Haka Bapuamuu OX, cwiel X, 0pPH OTKIOHEHHH COCTOSIHUS
paccMaTprUBaeMOl COBOKYITHOCTH B3aMMOJCHCTBYIONUX TEJ WM 3JIEMEHTOB o0béMa. [Ipu
X, = ¢ Vp(r) umeTs BUL:

V*p(r) < 0, (ycToiiumBOE paBHOBECHE) 9)
V’p(r) > 0 (HeycTOiUNBOE PaBHOBECHE). (10)

[IpumepoM HEYCTOWYMBOrO paBHOBECHS B T'PABUTAIMOHHOM IIOJIE MOXET CIIYXHTb
SIBJICHHE TIepeTeKaHNM BEIIeCTBa C OJHOr0 HeOECHOTO Tena Ha Jpyroe, HadIroJaeMoe B Tak
Ha3bIBaEMBIX «TECHBIX CHCTEMax» IMapHBIX 3BE3/l WIN T'aJaKTHK (PUCYHOK 3), YCTOHYMBOIO
paBHOBeECHsI - yXKe YHNOMSHYTOE PaclpelelieHUe IaJaKTUK B BUJAE KOHLEHTPUUYECKUX KOJEIl
(pucynok 1). Ilpum stom ycinoBue paBHoBecust Vp(r) = 0 BBINONHSETCS B IYYHOCTSIX
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CKOIUICHHWI TaJaKTUK, OTKIOHCHHE OT KOTOPhIX B 00€ CTOpOHBI BICYET 3a COOOH
BO3HMKHOBEHHUE «BO3Bpamaromei cunb» X,. Ilo Mepe poxkaeHns HOBBIX 3BE3/l U yILIOTHEHUS
CKOIUICHUI TPaJIUCHT IUIOTHOCTH B HUX Vp(Fr) BO3pacTacT BMECTE C CHJIOW «OTTAIKUBAHHUSY,
JIECTBYIOIIEH Ha BCTPEUHBIE CKIOHBI YKa3aHHBIX MyYHOCTEH, YTO MPUBOAUT K UX B3aUMHOMY
YIAICHHIO, T. €. «PACIIMPCHUIO» HA0I01aeMOi yacTu BeeneHHOM.

Puc. 3. Ilepemexanue sewgecmsa ¢ 00HOU 2an1aKMUKU Ha Opy2yro

[Janee, anbTepHATHUBHBIA 3aKOH TrpaBHTalMK (5) yCTpaHSET NPOTHBOpEYHME HEOECHOM
MEXaHHKH C HAaOJII0J]aeMbIM XapaKTePOM POTALIMOHHBIX KPUBBIX CIIMPAIbHBIX TaJIakTUK. Eciu
YUYHUTHIBATh  TPOCTPAHCTBEHHYIO HEOJHOPOJHOCTb paclpeleNeHusi HeOApUOHHOTO |
0GapHOHHOTO BEIIECTBA B CHMPAITBHBIX TAIAKTHKAX, TO UX CTAlIOHAPHOE BPAIICHHUE TalIaKTHK
crenyer 065;{01{;12% PaBEHCTBOM CHJI TATOTEHHS g = W, Vp/p= chVp/p 1 CHJI EHTPOOEKHOTO
ycKopeHus g, = v°/r. OTcro/1a HEOCPEICTBEHHO ClIeyeT COOTHOLIEHUE!

(Vp/p)r =— (/). (11)

Ilonaras, 4yTo B paccMaTpuBaeMOM Cllydae IUIOTHOCTB p MEHSETCSA TOJIBKO IO Paauycy
rajakTHKH F, Tak uto Vp = dp/dr, u ¢, = ¢, u 0003Ha4as OTHOIIEHME v/c depe3 [, Halném
3aKOH pacrpeieIcHus €€ IIOTHOCTH p:

dpldr = - (p/r)B>. (12)

CormnacHo 3TOMY BBIPa)KEHHUIO, INIOTHOCTh MaTePHH TajlakTHK YObIBaeT K Iepudepuu TeM
MHTEHCHBHEE, 4eM ObICTpee OHa Bpamaercd. VHaue oOCTOMT neno ¢ Mo3nIuil HeOecHOH
MexaHukH HpioToHa, rie ¢ =co u B = 0, a IIOTHOCTH T'aJakTHKU p BOOOIE HE MEHsETCs I10
pamycy, T. €. ralakTHKa BpallaeTcsl Kak TBEpoe Teno. IToCKOobKy 3TO ¢ OUYEBHIHOCTBIO HE
COOTBETCTBYET pealiisM, albTepPHATUBHBIN 3aKOH rpaBuTaiu (5,6) cieayeT paccMaTpUBaTh
KaK €ro yTOYHEHHUE JUI CIy4dasi HEOJAHOPOAHBIX CILIOIIHBIX cpell. IIpuMedaTenbHO IpU 3TOM,
YTO 3TOT 3aKOH IIO3BOJIIET B IPUHIMIE HAXOAWTH IO HAOIIONAEMOMY pacIpeesICHUIO
IUTOTHOCTH P BHJIUMOTO BEIIECTBA TaJaKTHK IO €€ Paguycy F OTHOCHTENBHYIO CKOPOCTh €&
BpalleHus 3, a 1o Heil — pacCUUTHIBATE MOOYIO U3 BEMUYMH (U HIIH Cg) TIPH U3BECTHOM APYTOH.
Takum o0pazoM, MoOAMGHUUIMPOBAHHBIA 3akoH HpIOTOHa B HpHHIMIE TOLHAETCS
BepuduKanuy. Bmecte ¢ TeMm BBITEKaromass W3 3TOTO 3aKOHA 3aBUCHMOCTH IIOTHOCTH
BEIIIECTBA CITMPATBHBIX TAJAKTHK OT PACCTOSHMSA JI0 MX LEHTPAa C HECOMHEHHOCTh yYKa3bIBAET
Ha HEPaBHOMEPHOCTb pAcCIpeEieHHs IUIOTHOCTH MaTe€pud B MPOCTPAHCTBE. ODTO BIOJIHE
OOBSICHSIET 3aMeJUIeHne KOCMHYecKHX 30HI0B «[Inonep» m «Bosypkep-1 um 2» mpu nx
nepexone 3a mnosic Koiinepa, T.e. B o0macte BcenenHoit ¢ ©Oonee paBHOMEpPHBIM
pacrpeseneHleM NIOTHOCTH KOCMUYECKON Cpe/bl.

Takum 00Opa3om, mpeaiokeHHass MOJU(UKALKs 3aKOHA TAroTeHuss HploToHa mMmeeT psa
MOATBEPIK/ICHNH, He TpeOysl NMPU 3TOM KaKWUX-JIMOO (pu3Myecku He 0OOCHOBAHHBIX THIIOTE3
WM TIOCTYJIaTOB. JTO OTKpPHIBaeT MPSAMOW IyTh K PELICHHIO IENoro psga mpoliem
COBPEMEHHOW (DM3UKH M €CTECTBO3HAHUSL.
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T'OJIOTPAOUYECKUUA MNPUHIAII OBMEHA I/IH(I)OPMAI_[I/IEI7I
BO BCEJIEHHOM HA IPUMEPE CETKHU XAPTMAHA
Beankos B.A.

benvros Braoumup Anamonvesuy — paouogusux, neHcuorep,
2. Cankm-Ilemepbype

AuHomayua: 8 cmamve paccmampusaemcs 603MOICHOCMb CO30AHUSL BbICOKOCKOPOCHMHOU
ceasu 60 Bcenennoui, ucnonvsysa npunyun cemxu Xapmmaua unu 2enepamopa Oxampuna
A.D. Ha ocHose conozpaguyeckoli uHopmayuy om MUKPOIENMOHHBIX 0OPA308AHUL BOKDY2
ecex mei.

Knrwouesvie cnosa: cemxa Xapmmana, eonocpagus, npoooivHbie GONHbL, CB73b, GUNIOH,
MUKDOIENTNOH.

VYerpoiicteo FOHTa.

Jns nonydenus WHTEp(EpEHIMN OT JBYX CBETOBBIX HCTOYHHKOB JKCIIEPUMEHTAIbHAS
ycranoBka FOHra nMeer Buja kak nokazaHo Ha Puc. 1. Toueunoe orepcte PO ocBemeno
HapajuleNIbHBIM ITydkoM cBeTa. Cdepudeckas BOJIHA, BOSHMKAIOIIAs NPH AUPPAKIMK HA
orBepctuu PO, majaeT Ha pacloyIOKEHHBINI Ha HEKOTOPOM PACCTOSHUHM HEMpPO3payHBIN
9KpaH C ABYMs OAMHAKOBBIMHU oTBepcTHsIMH P1 u P2. O1u oTBepcTHs BRIpE3atoT HEOOIbIIHNE
YUYacTKH BOJHOBOTO ()pOHTA, B pe3yJibTaTe 00pa3yroTCs ABE BTOPHYHBIE COTIACOBaHHBIE MO
¢aze chepuueckue BoaHbl. [loayuaercs, yTo Ha dSKpaHe S, KOTOPBII MOMEIIEH MapaJlIeIbHO
MEpBOMY JKpaHy, B TOM MECTE, IJIc BOJIHBI IIEPEKPHIBAIOTCS, HAOIIOJAIOTCS YePEayIOIrecs
CBETJIbIC U TEMHBIE HHTEPQEPEHIIMOHHBIE MOJIOCHI [1].

Puc. 1. Cxema onvima Onea

[TonydeHne rojorpaMM TECHO CBSI3aHO C TaKUM CIOCOOOM HAaOJIOJIEHUS BOJHOBBIX
CBOICTB CBETA, IIOCKOJIbKY IPOU3BOAUTCS PErUCcTpalisi HHTEHCUBHOCTU CBETJIBIX U TEMHBIX
[I0JIOC, BO3HUKAIOIIMX B MECTE IIEPECEUCHUs] KOIEPEHTHBIX CBETOBBIX  BOJIH.
IIpocTpaHcTBEHHOE pachpeseNeHre WHTEHCUBHOCTH, MOJy4yaeMOe IPHU 3TOM, Ha3bIBAeTCs
WHTEePPEPCHIIMOHHON KAapTHHOW WJIM KapTUHOW CTos4nMxX BoyiH. [locnmenHee Ha3BaHWE
CBSI3aHO C TE€M, YTO NMPOCTPAHCTBEHHOE PACIpPENEIEHUE MHTEHCHUBHOCTH IOJIOC OCTAeTCs
MOCTOSSHHBIM ~BO  BpeMeHH. VIMeHHO Omaromgaps OSTOMY BO3MOXKHO  HaOIOIATh
WHTEeP(PEpPCHIIMOHHBIE TIONOCHI B JKcmepuMeHTe FOHra, a Takke U3MEpATh WX
MHTEHCUBHOCTb U PACCTOSIHUE MEXAY HUMH.

HHuTtepdepeHnus AByX BOIH

Tonorpadust 00bIYHO UMEET J1eJI0 ¢ HHTepPEPEHIINEN IBYX BOJIH: MPEIMETHOW BOJTHON U
ormopHoi BomHOW. VHTeHCHMBHOCTH [/ B m000H TOUYKe WHTEPHEPEHIMOHHON KapTHHEI,
obpa3zoBaHHOW NByMsi BomHamu [/ w [2, sBiseTcs CyMMON WHTEHCHBHOCTEH OTAEITHHBIX
BOJH IUTIOC MWHTEPQEpPEHIHOHHBIH wieH. B 53ToM He 3aBUCAIEM OT BPEMEHH
nHTEp()EPEHITMOHHOM YJICHE COACPKUTCS MH(OPMAIIHS O pa3HOCTH (a3.

I=11+12+2al a2 cos (p2—¢l) €]

14



W3 Beipaxenus (1) BUJHO, YTO TOJBKO Mapajjie]bHbIE APYT JIPYry BEKTOPHBIC BOJIHOBEIE
KOMITOHEHTBI MOTYT CO31aTh HHTEP(EPEHIIMOHHBIE KaPTUHBI (MK T'OJIOTPAMMBI).
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Puc. 2. Cmpykmypa unmep@epenyuonnoii kapmunul, 00pasyloweiics npu nepecedenu 08yx niocKux
eonn [1]

CornacHo UCTOYHUKY [1] Mpeanoa0kKUM, YTO IIIOCKHE BOJHBI UCXOIAT OT OJAMHAKOBBIX
a0COJIOTHO KOT€PEHTHBIX MCTOYHMKOB M TIEPECEKAIOTCS O] YoM 20 Kak MOKa3aHo Ha
Puc. 2. JIns Takux BOJH TOYKH ITOCTOSHHOW (ha3bl JeKaT B OMHOW IUIOCKOCTH (IIOCKUH
BOJNHOBOH ¢poHT). /[l ynpomieHWs depTeka Ha HEM  IPEJCTaBJICHBI  TOJBKO
MOJIOKUTEIbHBIE MaKCHUMYyMbl aMIUIMTYABL, WX TpeOHHM BOJNHOBBIX ¢poHToB F1 m F2
HOPMAaJIBHBIX K IJIOCKOCTH YepTexka. ITH MaKCUMYMBI PacloyIOKEHB! Ha PACCTOSHUU JITHHBI
BOJNHBI A Apyr oT apyra. Creabl mepecedeHuss 3THX (PPOHTOB € IUIOCKOCTBIO HYepTexka
n300paKeHbl MYHKTUPHBIMH JUHUSAMHU. JIBE CHCTEMBI MEPHOINYECKH PACHOI0KEHHBIX
JUHAN TPEACTaBIAIOT MOCIEIOBATENBHBIA PSIT BOJHOBBIX (DPOHTOB B KaKJOM BOJIHOBOM
Habope. BonnoBele HopMaimm 1 w2, Haxomsmuecs B IUIOCKOCTH — 4epTexa,
HEepIEeHANKYIISPHBI K GpOHTAaM M yKa3bIBalOT HAIIPaBJIEHHE paclpocTpaHeHus BOJH. JInHum
nepeceuenust miockocreil F1 u F2 nepnenaukynspHsl miockocTu ueprexka. Ha atmx
JIMHUSIX, TIOJIOKEHUE KOTOPBIX OTMEUYECHO KUPHBIMH TOYKaMH, TPEOHH BOJIH CKJIA/IBIBAIOTCS.
ITockoabKy BOJHBI PaCIPOCTPAHAIOTCS B HANPABICHUH UX HOpPMAJEH, JIMHUM NEPeceueHus
BOJIHOBBIX (DPOHTOB JIBMIKYTCS, 00pa3ysl IUIOCKOCTH MAaKCHMAaJIbHOW pPe3yJIbTHPYIOIIEH
aMIUTUTYABI, KOTOPBIE [ENAT TOMOJaM Yrol MEXAYy BOJTHOBBIMH HOPMAJSIMH. OTH
IUTOCKOCTH HOPMAaJbHBI K IDIOCKOCTH dYepTeka W JIOKAIM30BaHBl TaM, TAE YacToTa
BEPTHKAJIbHOM IUTPUXOBKM MAKCHUMallbHA. YCpPEOHEHHbIH 110 BpPEMEHU KBaJpar
pe3yIbTHPYIOLIEH aMILTUTYBI, T. €. HHTEHCUBHOCTb, TAKXKE MAKCUMAJIEH BJIOJIb OTUX JTMHUI
WM nosoc. Takue MIOCKOCTH SABIAIOTCS MECTOM MHTEP(EPCHIMH BCEX BOJIH, AT KOTOPBIX
B BeIpakeHuu (1) o2 — @1 = 2nn; n =0, 1, 2, .... Ecou npuHATH BO BHUMaHWE U PYTHE

15



pasHoctd (a3, MPH KOTOPBIX TPOUCXOJUT CJIOXKEHHE AaMIUIUTYA, TO IPUXOIUM K
CHHYCOMJIaJIbHOMY pacIpele/ICHUI0 WHTEHCHBHOCTH B MHTEP(HEPEHLIUOHHOW KapTHHE IO
HarpasjeHU0 Y. DTO NOKa3aHO IUIOTHOCTHIO BEPTHKAJIBHOW IITPUXOBKH. PaccmarpuBas
TPEYroNbHUK, H300pa)KCHHBIH JKUPHBIMU JIMHUSMH  JIETKO YCTAaHOBHTH, 4YTO IEPUO
CHHYCOMJIAJIBHOTO PacIpe/IeJIeHUs] HHTEHCUBHOCTH OIHMCHIBAaETCS (hOPMYIIOit

2d sin 0 =1 2)

Bbuonoruueckoe uznydeHue.

Buronnoe (6momormueckoe) W3NMyYeHHE TOXKE TIIOZOOHO CBETOBOMY W3IYUICHHUIO
ceprdecKkoil BOJTHBI AIEKTPOHHOTO H3IyYeHHs (CBETa), OJHAKO €r0 CKOPOCTh B HAIleM
npoctparcTBe 4C (4eThIpe CKOpoCcTH cBeTa). Eciam mpeacTaBuTh, UTO JIyd CBETa 3aITyCTHIH
BHYTpPbH ITOJTYTIPO3PAYHON M YACTHYHO OTpaxkaromeil cepsl ¢ mmHoi okpyxHocTH 40.000
KM, TO JIy4 CBETa 3a CEKyHIy ycreeT 7,5 pa3, a BATOHHOTO u3nydeHusi 30 pa3 o0exarh 3Ty
cdepy, MHOTOKPATHO UCIIBITHIBAS MPEJIOMIICHHE U MHTephepeHuIo n3nydeHus. [lockonbky
9TO cdepa, U CBET HIET BO BCEX HANPABICHUAX, BAOJb U TOMEPEK, TO PaHO WIIM TO3THO BCE
M3JIyYeHHUE TPHIECT B PABHOBECHOE COCTOSIHHE, NPU KOTOPOM €ro HHTep(epeHLUOHHAsS
KapTuHa Ha BHyTpeHHed cdepe kopsl 3emun gact CETKY «CTOAYMX» BOJIH
W3JIYUEHUSL.

[Tone BUTOHHOTO M3Iy4eHHs BIHSAET TOJBKO Ha JKMBYIO Hpupoxy. boiee Toro Bepcuio
MHTep(EpEeHINH BUTOHHOTO M3ITyYCHHS] Ha BHYTPEHHEH MOBEPXHOCTH c(hepbl KOpBI 3eMIIH
MOATBEPXKIACT €€ U TO, YTO OHO HE OANHAKOBO MHTEHCHBHO MO OCHOBHBIM a3MMyTaM — Ha
IOre cpenHsis MHTEHCUBHOCTH BUTOHHOTO W3JYyHYEHHS BTPOE BBINIE, YEM IO OCTAIBHBIM
cTopoHaM cBeTa. Kopy miiaHeTsl MU3HYTpH NOACTHIIAET 77-METpOBbIN "BaTHBIN" ClION mema,
Kak pa3 Ha TpaHuIle TBEPIOW KOPBI U Ta30BOi MAaHTUHU — 3TO KaK pa3 30Ha MHOXKECTBEHHOTO
OTpaXKCHUA, IIPCITIOMIICHUA U I/IHTep(l)epeHHI/II/I BUTOHHOI'O U3JTYyUCHHA.

CxeMaTHYHBIA PUCYHOK «CTOs4el» BOHBI Puc. 3

. +—»
n V=0

A

wY—a

Puc. 3. Cmosuas eonna [2]

Bepxuss momyBonHa («rop0») MMeeT 3HaK IUTIOC «+», a HIKHSSA («BMAUHA») — 3HAK
MHHYC «-». TOYHO Tak ke U ceTka XapTMaHa — 30Ha MOJIOKUTEILHON «CTOSA4Ye» BUTOHHOU
BOJIHBI JaeT MPaBOCTOPOHHEE BUTOHHOE IMOJ€ IO 3HaKy «+», IOJIE3HOE YENIOBEKY, a
OTpULATENIbHAS «BIAaIMHAY - JEBOCTOPOHHEE I10JIe, BPEIHOE JUIsl YEIOBEKA.

WuTepdepeHmys 4eTbipex BOJH.

i vHTepnpeTanuy CeTKH XapTMaHa MPEaroIoKUM, YTO MMEeM YeThIpe BOJHEI: JBE
[0 JIBe, HO PACIIOJIOKEHHBIE IOMAPHO NMEPIEHIANKYIIPHO Apyr apyry. IIpm cobmromeHun
MOTIAPHBIX yCJIOBHH BOJHOBBIX XapaKTEPHCTHK (Kak OBLIO yKa3aHO BBIIIE) IUIS ABYX BOJH
MoJiyyaeM MHTepPEepeHINOHHYIO0 KapTHHY Puc. 4.
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Puc. 4. Unmeppepenyus uemvipex nonapHo nepnenouKyIapHbIX Cmosadux 60H (A8MOPCKULL PUCYHOK)

B TakoMm ciydae MoOXeM MpPEONOIOXKHUTh NPH HATUUMU UYETBIPEX KOT'ePEHTHBIX
HCTOYHHMKOB BHYTpPHU 3eMJIM (BUTOHHOTO M3Iy4eHHs 10 [2]) oOpa3oBaHME CTOSYMX BOJH HA
MOBEPXHOCTU 3€MJIM, U3BECTHBIX KaK CeTKa XapTMaHa ¢ pa3MepaMu npumepHo 2.5 x 2.0
MeTpoB c opueHTanuerd Ha CeBep NMEpNEHIUKYIApa K OONbIIEl CTOpPOHE MapalIeNbHO
MOBEPXHOCTH 3eMili. PacTsrmBaer ceTky c 3amaja Ha BOCTOK BIHMSHHE BpAIaroNIETOCs
MarHUTHOTO MOJS 3€MJIH, ITOCKOJIBKY MarHHTHOE II0Jie MOJO00HO BHTOHHOMY, TOJBKO
9acTOTHI pa3HbIE.

B
Cunoekie NMHUK \\\
MarHMTHOro Mons .
HUutepdepeHumnn .
BUTOHHOI O N
HU3ny4eHUA Y
“l
3anap.1 | 1 Boctok .
e [ A
II'
a ................ ,Jf
2m40km S| N
/3Y10F,
_. = e LN b

Puc. 5. opmuposanue cemxu Xapmmana [2]

BrIcOKOUaCTOTHBIE W3My4YeHUs, MPOHHUKAIOIINE CKBO3b MOPOAY 1O CBOMM CBOMCTBaM
MOJOOHBI BBICOKOYACTOTHBIM 3JIEKTPUYECKMM TOKaM B YacTH pACIPOCTPAHCHHUS B
MPOBOJHUKE, T.€. KOHIEHTPUPYETCS HETOCPEACTBEHHO Y MOBEPXHOCTH MPOBOAHHKA. 1
€CIIM BBICOKOYACTOTHBIN TOK TEUET MO MOBEPXHOCTH NMPOBOAA, TO W BBICOKOYACTOTHOE
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BUTOHHOE M3JIy4€HHE KOHLEHTPUPYETCS UMEHHO B BEPXHEH 4acTH 3eMHOH KOpHI, B 12-
METPOBOM CJIO€ U3 JAECSATKOB KMJIOMETPOB TOJIIIMHBI MaTepUKOBON IIUTH. Huxe cerka
He perucrpupyercs. Ternepb HECI0XHO MOHATh, YTO MPH MPOX0XKJIECHUH CKBO3b HOPOJIBI
36MHOH KOpPBl BHUTOHHOE H3JIyY€HHE IpETepreBaeT MCKaKEHUS OT BIUSHHUS Kak
MaTepuaia caMux IOpOJ, TaK ¥ HAJIMYUS IYCTOT, TPEIIUH, BOJBI U T.I. IHBIMH cll0BaMu
— BHTOHHOE M3ITyd€HHE IO CeTKe XapTMaHa HecéT B cebe MH(POpPMAIHUIO MO COCTaBy U
CTPOCHHIO ATUX MOPOJ, U 3TY HHPOPMAIHIO MOXKHO CUHTHIBAaTh [2]. TOUHO TaK e OHO
MPETOMIISIETCS B 3aHUAX U COOPYKEHHUAX, YTO HEOOXOAMMO YYHUTHIBATh APXUTEKTOPaAM
IPH TPOECKTHPOBAHWH 3/1aHUIH, OCOOCHHO JKWIBIX, M CTPOUTEISIM IIPH «IIPHUBSI3KE»
KOOpAHMHAT OYIyIIEero CTPOUTENHCTBA HA MECTHOCTH.

A TIOHATH HMPHUPOAY CYTOUHOTO «ABIXaHUA» CETKM XapTMaHa M BOBCE HECIOXKHO,
KoJIb TOHsM e€ mpupoay: CojHIe — TOXKE MCTOYHUK BHUTOHHOTO W3JIYYCHHS, M CETKa
XapTMaHa mpocTo 00si3aHAa Ha HEro pearupoBaTh YCHJICHHEM CBOMX 3HAYCHHUU I10
WHTCHCUBHOCTH M3JIy4EHUSI.

C nomoIpio ceTkd XapTMaHa IPOUCXOAUT TaKXKe CUUTHIBaHWE MH(OpMaluHu B BUJE
roJIOrpaMMBI O JIF00OM 00BEKTe, OKa3aBiieMcs B siuciike 2,5x2.0 MeTpa, U 3aTeM nepeaacTcs
B uHGOPMAIMOHHBIAH  IIeHTp 3emun. [omorpamMma  mojBepraercsi  oOpaTHOMY
npeobpasoBannio Dypre, W yXKe B BuAE CHTHaIA (OLHU(PPOBAHHOTO) IPOXOIUT
COOTBETCTBYIOIIYIO 00pabOTKy [UIsl H3BICUCHNS HH(POPMALIHH.

Ha sToM npuHIHIIE MOXHO IOCTPOUTH MIHOBEHHYIO CBSI3b MEXKY JIFOOBIMU 00BEKTaMH
Ha MOBEPXHOCTH 3€MJIH, B TOM YHCIIE MEXTy JTIOJbMHU.

MukposienToH.

B 1989 rony B «Jloknanax AxaxeMuu HayK» MOSIBWIIACh cTaThsd AHaTonusa PenopoBuua
OxaTpuHa 00 OTKPBITUH HOBOM YacCTHUIIBI, KOTOPYIO OH Ha3BaJl «MUKPOJIEHITOH». YUEHBIH B
XO/le HKCIIEPUMEHTOB IpHIIET K BBIBOAY, YTO BCE MPEAMETHl MaTepUajJbHOTO MHpa
OKPY’KEHBI TTOJISIMH U3 CBEPXJIETKUX 4acTull. IMU 3a1i0THEHBI BCE CPEIbl M KUBBIE CHCTEMBI.
Yactuupsl HecyT uMHpOpManuio o cocrtaBe u crpykrype Ten [3]. Ilo Bcem mpusHakam
MUKPOJICIITOH SIBJIIETCSI BUTOHOM I10 onpeneseHnio babukosa F0.A.

Co3maHHpld B nabopatopuu A. OxarpuHa [IeHCTBYIOIIMH MakeT TeHeparopa H
NPUEMHUKAa MHKPOJIEIITOHOB JIOKA3bIBAET MNPUHIMIHAIGHYIO BO3MOXHOCTh CBSI3M Ha
MPOJIOIBHBIX BOJHAX.

PacueTpl M 3KCIIepUMEHTHI MOKa3bIBAIOT, YTO BO3MOKEH NMPUHIMIHAIGHO HOBBIH BHI
CBSI3M: MEXJy I'€HEpaTOpOM M MPUEMHHUKOM BO3HUKAE€T TOHKHH XTYT W3 MHKPOJIETITOHOB,
KOTOPBII HEBO3MOXKHO 00opBaTh. OH OyneT TSAHYThCS 3a NMPUEMHHUKOM, Kyaa OBl €ro He
YHOCWJIM, 32 KakMMd Obl JIBEpsSIMH M CTEHaMH He NbITAJIMCh chpstaTtb. [lo
MHKPOJICTITOHHOMY XKTI'yTy HH(OpManus nepenaercsi, He ociadeBasi, Ha JI00bIe pacCTOSHHUSI.

CunrbiBanue nHpOpMaImu y Gportorpaduu.

CHauana wHcclieoBaTeIM MPOCTO MOCBUIATH Jyd Jlazepa B MHIIEeHb. M mortom
pacinpoBBIBAIN AJIEKTPOMATHUTHBIE CUTHAJIBI, KOTOPBIE BBI3bIBAIU 3TH yaapsl. OBM
yepTwia rpaduku, MOX0XXWe ApYyr Ha apyra. Ho kKorga myd cTaixwm NpOIyCKaTh Hax
¢otorpadueli, rpaduknu cTanu COBCEM IPYTUMH: BMECTO IIaBHBIX KPHUBBIX - PE3KHE
3ur3ard. Y4eHble HCCIeNOBald MHOXecTBO (ororpaduii - Hajg BceMH Jyd Jiasepa
HayMHAaJ IUICaTh, CJIOBHO HATHIKAJICS Ha HEBHJIUMBIE NPENATCTBUSA. 3HAYUT Haj
CHUMKaMHU JEHCTBUTEIBHO €CTh HEBUAMMBIE TJla3y CTPYKTYPBI, KOTOpBIE BIIOJHE
pasIuuuMBI JUIst Tpudopa.

Ilerp IlerpoBuu I'apsieB OgHMM W3 MEPBBIX C MOMOIIBIO Ja3epa CyMen ouuppoBaTh B
3BYK MHKpPOJIENITOHHBIC (BUTOHHBIE) TOJS, cyliecTByromue Han ¢ortorpadusmu [5]. Ilo
aMIUTUTYAaM CHTHAJIOB BO3MOXKHO OIpeAeieHHe WH(POPMAIMOHHBIX COCTABISIOMINX
MIOCPEJICTBOM COOTBETCTBYIOIINX NMPE0Opa30oBaHUH.

®ororpadpun erunerckux nupamun 1 CPuHKca, CeTaHHBIE ¢ 3EMITH.

Onny doTorpaduio mepecekaroT CBETIBIE MOJIOCH, TOX0KHUE Ha CIOWCThIe oOiaka. Ha
JPYroH - 3aKpy4YHMBAIOLINAECS B CIIMPAIN BUXPU. A Ha TPEThEH - CIOBHO IIOJIBIXAET IOXKap.
[lo MHEHMIO y4YEHBIX, 3TO CHUMKH MHUKDOJIENITOHHBIX CTpyKTyp nupamun u Chunkca. Mx
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NOJYYWJIM B pa3sHOE BpeMsi ¢ OXHOI M Toil ke (ororpadun aBaanaTHIETHEH NAaBHOCTH.
Okasanoch, 4To (ororpadus >KUBET: €€ H3JIyYCHHE IIOCTOSHHO MEHSIETCs, OTpaxas
COOBITHS, KOTOpBIE IMPOMCXOAAT BOKPYI mupamuj. KpoBaBble BOMHBI, IKOJOTHYECKHE
KaTacTpo(bl, TI'€OJIOTMYECKUE KATAKIM3MBl M JPyrHe IOTPSCEHHS HAKIAJIbIBAIOT CBOU
HEeU3TIaJUMBII OTIIEYaTOK Ha MUKPOJIENTOHHBIE CTPYKTYPhI APEBHUX COOPYKEHHUH U HECYT
nHPOpPMALHIO 000 BCeM, UTO OBLIO, €CTh U OyzeT [4].

BBIBO/IbI.

IlosiBnsieTcsT BO3MOKHOCTH CO3J@aHUSI BBICOKOCKOPOCTHOM CBsI3M BO BceneHHol,
WCITIONB3YSl TPUHIMII CETKH XapTMaHa miH TeHepatopa OxarpmHa A.®. DTO MO3BOIUT
COBEPIINTH 3HAUYUTEIbHBIN PHIBOK B Pa3BUTUH YEIOBEUECTBA.

Cnucox aumepamypul

1. Koavep P., bepxxapm K., Jlun JI. Ontudeckas ronorpadus. M3matensctBo «MUPy,
1973.

2. [OnektponHsii pecypc]. Pexum moctyma: https:/prajt.livejournal.com/57579.html/
(mata oopamenus: 17.06.2020).

3. [OnexrpoHHBII pecypc]. Pexxum mocryma: http://interwiki.info/index.php?title/ (mata
obpamenns: 17.06.2020).

4. [OnextponHHIA pecypc]. Pexxum moctyma: http://prometheus.al.ru/phil/materdusha.htm/
(mata obpamenus: 17.06.2020).

5. [Onektponnslit pecypc]. Pexwnm moctyma: http://wavegenetics.org/ (mata oOparieHus:
17.06.2020).
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TEXHUYECKHUE HAYKH

UCCJIEJJOBAHUE U3MEHEHUI BHEIITHUX XAPAKTEPUCTHK
N30JiA0UU ITPU YIBTPABBICOKUX KJTACCAX
HANPSOKEHUS
Counénas 0.51.", Hazapos B.B.’

!Conénas Oxcana Apocnasosa — kandOudam mexHUYecKux Hayk, OOYeHm,
’Hasapoe Bsiuecnas Bukmoposuy — cmyoenm Mazucmpamypbl,
Kagpedpa snekmpomexanuku u pobomomexHuKu,
Tocyoapcmeenblil ynugepcumem aspoKocmMuiecko2o npubopocmpoenus,
2. Canxkm-Ilemepbype

Co3naHue ceTeil yJIbTPaBBICOKUMX KJIACCOB HAMPSKEHMS COMNPSDKEHO C HM3MEHEHHEM
BHEIIHUX XapaKTEePUCTUK M30JISLMHU, TAaKUX KaK BO3AYLIHBIM 3a30p M 3arpsi3HeHue. Tak c
YBEJIMUEHUEM YPOBHEH HaINpsDKCHHMS BHEIIHHME XapaKTePUCTUKU W3OJAIUM CTAHOBATCS
HachlIeHHBIMKA. Ecimy yBenWuuTh pasMep H30SLUH O0O0OpYNOBaHHMA HPOIOPHUOHAIBHO
npoektaM B mpenenax = 800 kB, cloXHOCTh M CTOMMOCTH pa3pabOTKH 00OpPYNOBaHHS H
NPOEKTHPOBAHHUSA IPOEKTa 3HAYMTEIBHO  BO3pacTyT. IlpumHUMas BO  BHHMaHHE
JNEKTPUYECKHE XapPAKTEPUCTUKH M 3KOHOMHYHOCTh NPOEKTa CETH YIBTPABBICOKOTO
HanpspKeHUsl noctositHHOro Toka Yanusu — [Nymroans ¢ HanpsbkenueM = 1100 kB, komanga
pa3paboTUNKOB MPOEKTa MPOBesia OOJBIIOE KOIWYECTBO MCCIECIOBAaHHN M HKCIIEPHMEHTOB
Ha BO3/YIIHBIX 3a30paxX MPOEKTa.

HcnpiTanusi Ha WMITYJIbCHYIO Da3psiiKy HpPOBOIWIIMCH Ha TOJIOBKE OAalllHU ITOJHON
mkanel = 1100 kB, u Obun mocturHyThl 50% XapaKTepUCTHKH HMITYJIbCHOTO MPOOOs
MEepPeKITIYEHUs.

Cornacuo DL / T 436-2005, «Texnuueckoe pyKOBOJCTBO JAJIsl JIMHUH 3JIEKTpOIepeiadun
YIBTPABBICOKOTO  HAMpSDKEHHsS  MOCTOSHHOTO  TOKa», (Qopmyna pacuera 50%
MOJIOKUTEIBHOTO  MEPEKITIOYAIOIIET0 HMMIYJIBCHOTO HAMpPSHKEHUs IMPO00s BO3IYIIHOTO
3a30pa OT JIMHHH K 3eMJIe TT0Ka3aHa Kak

Uy X ky X kg
Uso =——5—~77
(1 —20;) Xk
rre Usy - 50% mepexiroyaromero HMMIYJIbCHOTO curHaima mpodos, kB; U, -

MakcUMalbHOe pabouee HampshkeHue, kKB; k; m k, - mompaBouHblii kodddunueHT Ha
IUIOTHOCTb M TEMIIEpaTypy BO3IyXa Uil HampsKEHUS Npo00s TpH  IepeKITIOYeHUH
UMITyJIbCHBIX HAIPSOKEHUH; k3 - KpaTHOCTh NEpEHANPSDKEHMS IepeKNIOYeHUs; Og -
K03(UINEHT U3MEHEHHUS HANPsDKEHUS IPO00s BO3AYIIHBIX 3a30pOB IPH NEPEHANPSIKCHUN
HNEePEKIUEHNs, KOTOPbI yCTaHOBIEH Ha ypoBHE 5%.

CampIii BBICOKHI YpOBEHb IEpeHANpsDKEHHS JTUHUK mnepemadn Yaumsu — ['yiroanp +
1100 kB mosBisercs B cpeqHel TOYKe JIMHWHU, CaMOE BBICOKOE 3HadeHHe - 1762 kB, wmmn
1.57 n.u. (1 ex. = 1122 xB). YuuTsIBas, 4To Ha JTHHAIO HaHECEHA V-00pa3Has M30JIATOpHAS
kosoHHa, U50 paccunteiBaercs mo 36S. B cooTBeTCTBHHU ¢ XapaKTEpHUCTHYECKON KPHBOH
HUMITYJIbCHOTO TIEPEKIIIOYCHHNS, PACCINTAaHBl MUHIMAJIBHbBIE PACCTOSHHSA BO3IYITHOTO 33a30pa
JUHUM BJIeKTporepeaaun noctosHHoro toka + 1100 kB Ha Bbicore 3000 M u Huxe, a
pe3yJsbTaThl IOKa3aHbl B Tadmue 1.
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Tabruya 1. Munumanvhvle 6030yuinble 3a30pbl OJisl JUHUL DEKMPOnepedaiu NOCMOSIHHO20
moka £ 1100 kB 6 2onoske bawinu

Bbicora, m MuHuMaNbHbIA BO3AYIIHBIH 3a30p, M
0 8.3
1000 8.9
2000 9.4
3000 9.8

IIpoBondTCS SKCIEPUMEHTH! Ha TUIIMYHBIX BO3IYLIHBIX 3a30pax, MpeJHa3HAYCHHBIX IS
KJIaIIaHHBIX 3aJI0B U MOJIeH IMOCTOSHHOTO TOKa MPU PA3IUYHBIX YPOBHSIX HAIPSKECHUS.
OKCHepuMEHTl B OCHOBHOM  COCPEJOTOYEHBl Ha XapaKTepHCTHKax mpobos oT
YCTaHOBOYHBIX 3JEKTPOAOB OOJIBIIOTO pazMepa IO OKPYKAOIMX 3a36MILTIONINX TEIl.
JlocTurHYTBl XapakTepHbIE KpHUBBIE IMPOOOS THUINHYHBIX BO3IYIIHBIX 3a30pPOB, TaKHX Kak
9KpaHHUPYIOIINE SJEKTPOABl W KalnOpPOBOYHBIE KOJIBIA C PAa3IMYHBIMH pPa3MepamMu
OTHOCHTEJIFHO 3E€MJIM, a TakXkKe U1 CTeHBl M 3eMiH. JlmamMeTp MakCHMalbHOH cdepsl
mocturaeT 2.0 M, MaKCHMaJIbHBIN KaTHOPOBOYHEIN KPYT UMEeT HapyXKHBIH nuametp 3.8 M, a
muametp Tpyosr 800 mm. Ha puc. 1 mokasana mpoOiieckoBast KApTHHA BO3IYITHOTO 3a30pa
MEXIy cepoii auameTpom 2 M U 3emieit [1-2].

Puc. 1. Dxcnepumenm ¢ uMnynbCHOU BCRBIWKON NePeKIOYeHUsi Medicoy cghepoli ouamempom 2 M u
3emetl

BenenctBue  anekTpocraTmyeckoro d¢d@dekra acnmupanud  AIEKTPHYSCKHX — MOJCH
MTOCTOSIHHOTO TOKa MpPOOJEeMBI 3arpsA3HCHHs MPOEKTOB IMOCTOSHHOTO TOKa ropasmo Oolee
CEpPBE3HBI, YeM MPOOJIEMBI IPOCKTOB MMEPEMEHHOT0 TOKa. PaccTosiHue mepeaadu mpoekra +
1100 kB Gomnblie, a reorpaduyueckre yCaOBUs BAOJb MPOEKTA CIOXKHBI U Pa3HOOOPAa3HBI.
CrnenoBaTenbHO, XapakTEPUCTHKH OCAXIEHHUsS 3arps3HeHuil obopymoBammsa + 1100 kB
Oonee CrmOXHBI, YeM xapakTepucThku obOopynoBanus + 800 xB. Ilocpencreom
CTaTHCTHYECKOTO  aHaliM3a pe3ylbTaTOB  HCIBITAHWM, MOJYYEHHBIX Ha  JIMHUIX
JNEKTPOIIePEeIaur TIOCTOSIHHOTO TOKA, HAXOSIIMXCS B AKCIUIyaTalUH, JIeJIaeM BBIBOJ, 4TO
CpeHsisl IUIOTHOCTh HEPAaCTBOPHUMBIX OTJIOKEHHH IIOCTOSIHHOTO TOKa B IIECTh pa3
MPEBHIIACT CPEAHIOK JKBUBAICHTHYIO IDIOTHOCTh OTJIOXEHUH coiu. OCHOBBIBasCh Ha
OMBITe TPOCKTUPOBAHHS M OKCIUTyaTalldd IIPOCKTOB MOCTOSHHOTO TOKa, JCITUM
reorpapUueCcKUe YCIOBUS Ha YCTHIPE YPOBHS 3arpsi3HCHHS (OYCHB JICTKHE, JETKUE, CPSIHUC
W CUJIBHO 3arps3HCHHBIC PaiOHBI) HA OCHOBE SKBHBAJICHTHOW IUIOTHOCTH coju. [loporossie
3nauenns cocrasisior 0.05, 0.08 1 0.15 mMr/cm”. C IOMOLIBIO HCIIBITAHHIT HA 3arPA3HEHHE H
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MOJIEBBIX HAOJIIOACHUH ONPENEISIOTCS Pa3jIM4YHble 30HBI 3arpsA3HEHUS] BAOJb JIMHUH
anekTponepeaayd. CorjiacHO UCCIEAOBAaHUIO M aHAIM3Y 3arpsa3HEHUs], IPUILIH K BEIBOAY,
4TO Ha JAMHUU dnekTponepenaun £ 1100 xB He cymecTByeT «odeHb JIETKHX» YPOBHEH
3arpsi3HEHUs, a MPOLEHTHOE COOTHOLICHHE JIETKUX, CPEAHUX U TSXKEIBIX yU4acTKOB KO Bcel
muaun coctaBisier 11.4, 50.7 u 37.9% COOTBETCTBEHHO. XapaKTEPUCTHKH MpoOiIecKa
3arpsA3HEHUS] W BBICOTHBIC ITONPABKH BBICOKOBOJBTHBIX H30JITOPOB MOCTOSIHHOTO TOKA C
pasnuuHbBIMH (OPMAMU M MEXaHWIECKOW IIPOYHOCTHIO HaBeca OBUIM IOIYYEHBI IyTeM
WCTIBITAHWN Ha MPOOOH 3arpsi3HEHMS NPH Pa3IMYHBIX JaBieHUsAX arMochepsl. Ha ocHoBe
METOJIOB BBIIEPKMBAHWS HANPSDKEHWS 3arpsA3HEHMS Obula mposeicHa audepeHnnanbaas
KOPPEKIMsI HEPaBHOMEPHOTO pAaCIpEleNeHUs] 3arps3HEHHs Ha BEpPXHEH W HIDKHEH
MOBEPXHOCTSIX B 3aBHCUMOCTH OT KOJHMYECTBA OCAIKOB, & TAaKKE YCIOBHH OCENaHMA
3arpsi3HEHUS B I0KHBIX M ceBepHBIX paifonax [3]. IIpoekr muddepeHnmanbHoi H30mIun
qutst mpoekTa + 1100 kB ObuT peuokKeH, Kak mokazaHo B Tabmuie 2.

Tabruya 2. Koncmpykyus usonayuu 015 IuHULl NOCMOSAHHO20 moka Hanpsxcenuem +1100 kB 6
3A8UCUMOCIU O PASTUYHBIX YPOBHEI 3A2PSAZHEHUS

YpoBeHb 3arpsi3HeHHs KonuuectTBo uzoasropos (550 kH, 635 mm)
JICTKHH 74-88
cpenHuit 92-102
TSDKEIIBIH 102-116

HpI/I OINPCACIICHNU KOJINYCCTBA U30JIATOPOB YUUTBHIBAIOTCA PA3JIMYHBIC YPOBHH OCAJIKOB
Ha pas3sjiMYHbIX IJIOIIAaAX.

Cnucok numepamypul

1. Zhou P., He H., Dai M. et al.: ‘Selection of arresters arrangement, parameters and
apparatuses insulation levels for £1100 kV DC converter station’, High Volt. Eng., 2014.
40 (9). C. 2871-2884.

2. Zhou H., Wang D. ‘Overvoltage protection and insulation coordination for £1100 kV
UHVDC converter station’, Power Syst. Technol., 2012. 36 (9). C. 1-8.

3. Ji D., Liu Z., Zhang J. et al.: ‘Research on overvoltage limitation inside +1100 kV
UHVDC converter station’, Power Syst. Technol., 2012. 36 (10). C. 55-60.
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HCCJEIOBAHUE N3BMEHEHM 3JIEKTPOMATHUTHOM
CPEJbI ITPU YJIBTPABBICOKUX KJIACCAX HAIIPAKEHUSA
Coaénas O.51.", Ha3zapos B.B.’

IConénas Oxcana Apocnasosna — kanoudam mexHuuecKux Hayk, OoyeHm;
2Ha3ap06 Bsiuecias Bukmoposuy — cmyoenm Ma2ucmpamypel,
Kagpedpa snekmpomexanuku u pobomomexHuKu,
Tocyoapcmeennvlii yHUsepcumem aspoKoCMuiecKo2o npubopocmpoeHtiis,
2. Canxkm-Ilemepoype

Ilo cpaBHeHHIO C TPOEKTaMH IO Tepemade IMOCTOSHHOro Toka + 800 kB, mpoexT
nepenadyu yapTpaBblcokoro HamnpsbkeHus + 1100 kB noctosHHOro Toka Yanuzu — 'ymroanb
uMeeT OoJlee TOJCTHIIM MPOBO, a KOJTMYECTBO KI'YTOB YBEIHUMBACTCS C IIECTH JO BOCHMH.
C 3THMH W3MEHEHHUSMH CBSI3aHBI HEKOTOPBIE TEXHUYECKHE TPOOIEMBL, B TOM YHCIIE METOIBI
MPOTHO3UPOBAHUSA 3BYKOBOIO IIyMa U PagHONOMeX JuIs 8-KUIbHBIX IPOBOJHUKOB U
MPOTHO3UPOBaHKE OOILET0 AIEKTPUUECKOTO MOJIs Ha 3eMJle, KOTAa JIMHUH dJIEKTponepeiadun
nocrostaHoro Toka £ 1100 n + 800 kB HaxonsTcs B oqHOM Kopunope. Bee ati npoGiembl
HEeo0X0uMo npeooseTs. Mcxos U3 Toro, YTo OCHOBHBIE MapaMeTphbl JIEKTPOMarHUTHOM
CpeIsl COOTBETCTBYIOT TpeOOBaHUSM 3alllUTBl OKpYKaloIled cpenpl, obecredeHue
OKOHOMHYHOCTH ¥ HAJEKHOCTH KOHCTPYKLHMH JIMHUE M TNpeoOpa3oBaTeNbHbIX CTaHIMN
SBIISICTCS OOHOH W3 OCHOBHBIX TEXHHYECKHX TIPOOJIEM, C KOTOPHIMH CTaJKHBACTCS
TEXHOJIOTUs nepeaadn noctositHHoro Toka + 1100 xB.

B mpomecce pa3paboTKu ympaBieHHUS DSICKTPOMATHUTHOW CpEmOd M MPOCKTOB
nocrossHHoro Toka + 800 kB nmpeasmaraercs 3aMEeHUTh HOMMHAJIBHBIA — Ipenen
ANEKTPUUYECKOrO 1moJis B MUHUAX + 500 kB Ha 00mmii mpemen 3JeKTPUIECKOTO IO, YTOOBI
00eCTeYnTh COOTBETCTBHE MPOEKTA CETH YJIBTPABBICOKOI'O HANPSDKEHHUS ITOCTOSTHHOTO TOKA
HOpMaM cpeJbl OOUTaHUSI M COOTBETCTBOBaTH TPEOOBAaHUSAM IO 3allUTe OKPYXKAIOIIei
cpensl. [IpenenbHas 3JeKTpOMarHUTHAS cpefa U IIPOEKTOB Mepefaydd MOCTOSTHHOTO TOKa
+ 1100 kB momxHa ObITH Takol ke, kak u s mpoektoB = 800 u + 500 kB. B cooTBeTcTBUI
C MEXIYHapOJHBIMH JJIEKTPOMArHUTHBIMU CTaHIAPTaMH B COYETaHMHM C (HaKTHUECKOU
reorpaduyeckoii cpenoit B Kurae ObuIM NpeiCTaBICHBI MpPEAENbl JIEKTPUUECKOro MO,
IUIOTHOCTH MOHHOTO MOTOKA, MAarHUTHOTO MOJS, PaJUONIOMEX WU 3BYKOBOI'O LIyMa JIMHHIMA
AJEKTPOIepeaadH MOCTOSTHHOTO Toka + 1100 kB, kak moka3aHo B Tadumie 1.

Tabruya 1. Ipedenvt 3nauenutl aunull 31eKMponepeoayu NOCMOsIHHO20 MOKA HANPSANCEHUEM

+/100 kB

CymmapHoe IlnoTHOCTH "
CapImaMbIi

JJIeKTpUYecKoe moJe noToKa Panuono
MaruuTtHoe myMm, 1B(A)

3a3emJieHusi, KB/m HOHOB HA mexu, 1b

noje, MT
Tlon 3 anust 3emuie, 3nanus | 3gaHus (MxB/m)
3emieit 8 H/m* (nenp) (HOUB)
30 15 100 10 55 45 58

Ob6nacTp mpuMeHeHHs TpeAena paguonomex cocrasisier 0.5 MI'm, mpoekuust JMHUA
MOJIOKUTEIBHON TOJSIPHOCTH cocTaBiisieT 20 M OT HU)KHEW 4acTu JIMHUM, U3MEPSEeMOM mpu
SICHOI TToT0JIE.

Tabnuma 1 moka3sIBacT, YTO BCE MPEACINBI SJICKTPOMArHUTHON CPEllbl TaKHe JKe, KaK
u pas npoektoB + 800 kB mocTosiHHOro Toka. boiblioe KOIUYECTBO TEOPETHUYECKUX
rccienoBanuii [1] 1 dKCTIEpUMEHTABHBIX PE3yJIbTATOB MOKA3BIBAIOT, YTO ISl MPOEKTOB
+ 1100 kB, KOra MPOBOAHHKM JTHHUIT SIEKTPONEPEaun HMEIOT pasMepsl 8 X 1250 M7,
paccTosiHue MEXIy MOJIOCaMH COCTaBisieT 26 M, a BBICOTA JIMHWH MOJIOCOB IO 3€MITH
25M, TIOKazaTeld  MOTYT  COOTBETCTBOBATh  TPEOOBAHUSAM  MEKIYHapOIHBIX
3JEKTPOMATHUTHBIX CTAHJAPTOB.
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W3-3a BBICOKOTO YPOBHS HAamlpsDKCHUS MPOOJEMBI JJICKTPOMAarHUTHON OOCTaHOBKH B
MPOEKTE CETU YIbTPABBICOKOTO HAMpsKEHUs NMOCTOSHHOro Ttoka = 1100 xB mpusnexmn
Oosibiie BHUMaHUS, 4eM B npoekrax + 800 kB. UToObl 3ByKOBOHW IIyM M PajHOIIOMEXH HE
NpeBBIIANN Tpefeia, HEeoOXOIUMO COCPEIOTOYMTHCS Ha KOHTPOJIE HANpsHKEHHOCTH
3JEKTPUUYECKOr0 TMOJs Ha MOBEPXHOCTH JIMHMM. B 4YacTHOCTH, pPacCTOSHUE MEXIy
MOTIOCAaMH U TIONIEPEYHOE CE€UEHHE CyONpPOBOMHIKOB MIPAIOT BAXKHYIO POJIb B YNPABICHUH
HaINPSKEHHOCTBIO 3JIEKTPHYECKOro mossi. UToObI pemmTs 3Ty npobiaeMy, ObIIIO MPOBEICHO
MHOTO 3KCHEPHMEHTAIBHBIX WCCICNOBAHMH B KOPOHHBIX KJIETKaX M Ha OTpe3Kax
WCOBITATENbHBIX ~ JIMHUM ~ BBICOKOBOJIBTHOM  mepenaud. B pesymprate, MeToq
MPOTHO3UPOBAHMA CIBIIUMOTO IIyMa JIMHWH yJIbTPABBICOKOTO HAINPSDKEHUS! MOCTOSHHOTO
TOKa TPEIUIOKEH IJIsI MHOTOCETMEHTHBIX JMHHUH Oouspimoro cedenus [2]. B coderanum c
TpeeaMi 3ByKOBOTO IIlyMa M PaAHONOMEX, MPOBOAHHKH 8 X 1250 MM’ HCIOB3YIOTCS B
JMHUAX YIbTPaBBICOKOTO HAIpsXKEeHUs MOcTOosiHHOro Toka + 1100 kB, a paccrosiHue mexmy
MOJIFOCAMH JOJIKHO COCTABIATH 26 M.

Jis  ynoBneTBOpeHHMs TpeOOBaHMM MO  YIOPaBICHHUIO 3BYKOBBIM IIYMOM H
pagronoMexaMu B MPOEKTe Mepefaud MOCTOSHHOTro Toka Yanipu — ['ymroans = 1100 kB
KOPPEKIMH 3BYKOBOT'O IIIyMa, PaJHoONOMeX U MOTeph Ha KOPOHY JIMHUM IMOCTOSTHHOTO TOKa +
500 kB taxxe npumeHstoTcs st mpoekT 1100 kB. 3To Ob1T0 MoTydeHo MyTeM MPOBEICHUS
ucnbITauil ¢ 3ddexrom kopoHs! nuHUA + 500 kB Ha GONBIIMX W MalBIX BBICOTaxX [3].
Taxum 006pa3om, 3ByKOBOH IIIyM M KOHTPOJIb PAJHOTIOMEX PEATN30BaHBI I BEICOKOTOPHBIX
paliOHOB BIOJIb IEMOHCTPALIMOHHOTO NpoekTa YaHuzn — 'yIroans.

Benencreue OonbIiol ANbHOCTH TEpefadyd JIMHAM IEPEfadyd  YIbTPaBBICOKOTO
HANpsOKEHUSI TIOCTOSIHHOTO TOKa HEW30eXHO OyIayT mapayienbHbl JPYTHUM JHHUSIM
nepegaun. C Apyroi CTOPOHBI, VIS YIYYIIEHUS HPOIYCKHOW CIIOCOOHOCTH €IMHUYIHOTO
KOPUAOpa 3JEKTPOIEepeadydl MOTYT CYIIECTBOBATH HEKOTOPbIE KOHCTPYKIIMM, B KOTOPBIX
HECKOJIBKO LIeTIeH JIMHUI NTOCTOSHHOTO TOKA UJIM JIMHUN IIEPEMEHHOr0 U IIOCTOSIHHOI'O TOKA
COBMECTHO HCIIOJIB3YIOT OJIMH U TOT k€ KOPUIOp Mepeiaun YHEPTUH.

Tak pe3ynbTaTsl MONEPEYHOTO pAaCIpeeNieHHs IIOJHOTO 3JIEKTPUYECKOro IoJid Ha
3eMile, Korja JIMHUH IocTosTHHOTO Toka + 1100 kB m nmuanmu moctostHHOTO TokKa £ 800 kB
coOpaHbl TapajUIeNbHO IOKA3bIBAIOT, UTO IIONEPEYHbIE paclpeAeieHs IOJHOTO
3JIEKTPUYECKOTO TIOJISI Ha 3eMJIE TP Pa3IMdHOM PACIOJIOKEHUH JIMHUHM pPa3JIMuHbI, Y4TO B
OCHOBHOM OTpP@)XaeTcsi B MAaKCUMaJIbHOM 3HAUEHHH IIOJIHOTO HJIEKTPHYECKOro MOJs Ha
3eMJIe U €r0 MeCTe€ BO3HUKHOBEHHWS. [103TOMy B MHXXEHEPHOM IPOEKTE BHICOTA JIMHUU
MOJTIOCa JTOJDKHA ONPENeNIAThCS Ha OCHOBE PA3iIMYHBIX CXEM PacIlOiOKEHHs JIMHHUH, YTOOBI
COOTBETCTBOBATh TPEOOBAHUSIM K TpeJIely OOILIEro 3JeKTPUYECKOTO TI0JIs Ha 3eMJIe.

[TpeoOpa3zoBatesnbhble craHuuy + 1100 kB uMeroT Gosiee BEICOKHE YPOBHH HAIPSDKEHMS,
geMm cTannuu + 800 kB. DinekTpoMarHUTHOE BO3JIEHCTBUE OKPYKAIOIIEH CPEIbl, BEI3BAHHOE
JUHEHHBIM KOPOHHBIM  pa3psiioM, SBISeTcs Ooiee  cephe3HBIM. B wacTHOCTH,
HaNpSDKEHHOCTh  OOIEro AJIEKTPUYECKOTO MO 3a3eMJICHHSI B IpeoOpazoBaTeIbHOI
CTAaHIIMM HANpPAMYIO CBA3aHAa C OXpPaHOM TpyZa  IepcoHama IO OKCIUIyaTalud |
TEXHHYECKOMY OOCIy)KMBaHHIO. B COOTBETCTBMHM C OINBITOM IIPOSKTHPOBAHUS H
JKCIUTyaTalK npeobpa3oBaTeabHbIX cTaHui + 800 kB, BEIOOpY THIA U BBICOTE TPYOUaTOii
IMIMHBL CIIEAYET YAENATh OOoJIbIle BHUMAHUS ISl KOHTPOJSI HANpPsHKEHHOCTH o0O0IIero
JJIEKTPUYECKOTO ITOJISI 3a3€MIICHHUS B ITPE00Pa30BaTEIbHBIX CTAHIMIX.

B HacTosmee BpemMs HET OrpaHUMYEHUH IO CYMMapHOMY 3JIE€KTPUYECKOMY IIOJIO
npeoOpazoBarenpHbIX cTaHmmii £ 1100 kB B ctpane m 3a pybexom. [Ipenen obiero
AIIEKTPUYECKOTO OIS OIPEAETISIeTC BOCIPUATHEM UYEIOBEYECKOTO TeNa MPHU BO3ACHCTBUH
MOJTHOTO AMIeKTpryecKoro noist. CienoBaTeNsHO, MPeeN HOTHOTO MIEKTPHYECKOTO MO 1
IUIOTHOCTH HOHHOTO TMOTOKa mpeobpazoBaTenbHoil cranmmu = 1100 kB Moxer OBbITH
OTIpeieNIeH IMyTeM CCBIIKM Ha COOTBETCTBYIONINE CTAaHAAPTHI MPeoOpa30BaTEIbHBIX CTAHIIUI
+ 800 kB, koTOpbIe OBUTH MPUHSATHI; O0IAsT HAMIPSKECHHOCTH MJIEKTPUIECKOTO TIONS Y 3EMITH
He npesbimaer 30 kB/m [4]. B mpenenax 3THX mapamMeTpoB IUIOTHOCTh MOHHOTO IOTOKA
06BIYHO COOTBETCTBYET TpeGoBanmaM <100 HA/M’.
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PesynbraThl M3MEpeHHWH B IOJIEBBIX YCIOBHAX Ha MNpPeoOpa3oBaTEIbHBIX CTaHLMUAX
YIBTPABBICOKOTO HAIPSKEHUS! IOCTOSIHHOTO TOKA I10KA3bIBAIOT, YTO JUISL yNPaBJICHUS
O0IIMM 3JIEKTPUYECKHM rojieM 3emun Hipke 30 kB/M oOmiee anekTpuyeckoe mojie 3eMIH,
co3JaBaeMoe TPyO4YaTol IIMHOHM, MOJDKHO OBITh HIKE IpeAeia OOIIEro 3JIeKTPUYECKOro
HOJISL 3€MJIM NIPeo0pa30BaTEIbHON CTAHIMU. DTO CBSI3aHO C TEM, YTO HAa KOHBEPTEPHBIX
CTAaHIMAX MHOTO 3apsDKEHHBIX KOHCTPYKIMH M 00OpYIOBaHMS, U OHM HAMHOTO CIIOXKHEE.
IIpn cpaBHEeHHH pe3yabTATOB HM3MEPEHHA OOILETO UIEKTPHUYECKOTO IOJS 3a3EMIICHHS B
npeobpa3oBaTenbHbIX cTaHIUAX CBY mocToSHHOTO TOKa C pe3yiabTaTaMy pacdeTa eAHHOTO
TpyO4aTOro NIMHONPOBOAA, T€HEPUPYEMOTO CYMMApHBIM 3JIEKTPHUECCKHAM IIOJIEM 3EMIIH,
OTIPEIEIAETCS, UTO I YIPABICHHUS OOIIUM SIICKTPHUECKHM IIOJIEM 3a3€MJICHUS B IHPOKOM
IuamazoHe Ha mpeoOpasoBatensHON cranmmu <30 kB/m, obmee smekTpudeckoe IIoie,
co3/1aBaeMoe OJJMHOYHOM TpyOuaTOil IMIMHOM, JOMKHO KOHTPOJIHPOBATHCS B mpenenax 20—
25 xB/M. B cooTBeTCTBUM C HM3JI0KECHHBIMH BBILIE NPUHIWIAMHU OMpPENENICHHUs] PEIEIIOB
3JEKTPUUECKOr0 MOJIS, a TAaKXKe Pe3yJbTaTOB HATYpHBIX MOJENBHBIX SKCIEPUMEHTOB U
UMHUTAlMOHHOTO aHaiu3a, InpoBeleHHbIX Kwurtalickum Hayuno-HccnenoBaTensckum
WucrutyTOM DIEKTPOIHEPreTHKH, JUIsl peoOpa3oBaTenbHbIx cTanimid = 1100 kB B Hu3KO-
BBICOTHBIX pailOHax, MOJHOE JIEKTPUIECKOE MOJIe MOXKHO KOHTposupoBats <30 kB/M, ecnu
UCTONB3yIoTCs TpyouaTsie muHb ©®400 1 ux BeICOTH 17.2 — 21 M.
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CPABHEHUWE ITPOU3BOJUTEJBHOCTU COBPEMEHHBIX
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AHHOmMaAyUA: 00 Cux NOP 8 OUtSOUrce-KOMNAHUAX 6CIPeYaemcs ycmapesuiee npospammHoe
obecneueHue, KOmopoe modcem pabomamv He 00UH O0ecAMOK Jem, 0y0yuu eOuHON*CObl
HacmpoenHviM. Bonpoc sggexmusnocmu no0oOHbIX NPOSPAMMHBIX HPOOYKMOE MON*CEM
eécmamy moavko npu cboe 8 pabome. [Jannas cmamvs HANPAGIEHA HA OEMOHCIPAYUIO
DPA3HUYBL 8 NPOU3BOOUMENbHOCIIU YCapesuiell pelayuorHol 6aszvl oanHvix Sybase Adaptive
Server Anywhere 9.02 2003 200a svinycka u nonyaapueix NoSQL 6a3 oannvix Cassandra,
MongoDB u ElasticSearch npu pabome ¢ 0eHOpMaAnU308aHHBIMU O AHHBIMU.

Knrouesvie cnosa: NoSQL, 6azel OaHHblX, mMecmuposanue npou3co0UMenIbHOCMUL,
npozpammuoe obecneyenue, DBA.

DOI: 10.24411/2413-2101-2020-10601

3ayacTylo B KOMIAHHSIX HACTPOCHHBIE OMHAXIbl MPOTPAMMHBIE TNPOIYKTHI MOTYT
paborath necsaTuiaeTusIMUA. be3 0OHOBIEHUS NPOrpaMMHOTO 00eCTeYeHUsT KOMIaHUH MOTYT
Hayath TepsATh AP(PEeKTUBHOCTH BHINOIHEHUsI 00paboTku JaHHBIX. Korga peus 3axoiutr o
JIAHHBIX, TO OCHOBHBIM YCJIOBHEM OBbICTPOH 00pabOTKM SIBISETCS XPaHWIUILE, 3a4acTyI0 —
0aza manubx (B/). HeoOxommMocTs HacTpoiiku W agMuHUCTpUpoBaHus B/ BBIHY»X)maeT
KOMITaHWH TIpUBJIEKaTh agMuHHcTpaTopoB b/l. HeOonpmme xoMmaHuM HE Bcerja MMEIOT
NOOOHYI0 BO3MOXXHOCTB, T.K. JaHHas mpodeccus sABIAETCSs OJHOM M3  CaMbIX
BocTpeboBaHHbIX B obnactu IT. B Takux ciydasx TpaHCTIOPTHPOBKA JIAHHBIX MOXET OBITh
HAcCTpOEHa Ha CKOpyro pyKy. CxemMa He NpOEKTHPYETCd, CBSI3M MEXKIY IAHHBIMU HE
YCTaHaBIMBAIOTCS, B PE3yNbTaTe JAaHHBIE XpaHATCA B BHUAE, HE YIOBIETBOPSIOLIEM
HOpPMaJbHBIM (OpMaM, a CKOPOCTb JIOCTYNa K IaHHBIM O0ECHEeYMBaeTCs IMOCPEICTBOM
uHAekcupoBaHua. OTCyTCTBHE BO3MOXHOCTH MpoeKTHpoBaHUs bBbJl mmm upes3BbryaiiHas
CJIOXHOCTh MPOEKTHPOBAHUS JIOTHYHBIM oOpa3zoMm mpuBena k mossieHuio NoSQL BJI, B
KOTOPBIX CTPYKTYpa JJAHHBIX MOXKET OBITh HE ONpeieieHa H3HAYaIbHO, U YIIOP JIeNaeTcs Ha
CKOPOCTh JOCTyIla M OTKa30yCTOMYMBOCTH B paMKaX MHMKPOCEPBHCHOM apXHUTEKTYPHI,
npuLeAmeid Ha cMeHy MOHOJIUTY. B [1] npuBoauTcst cpaBHUTENBHBIN aHAJIN3 PEISLIMOHHOM
W HepeNsIMOHHONW MOJENN XpaHEeHus CiykeOHOH wnHpopmannyu. YHNOMHHAeTcs, 4TO B
HaCTOsILIEe BpeMs HEpPEISILHMOHHbIE B/ HCIOIb3YIOTCS JUIs XpaHEHHUs
c1a00CTPYKTYpHUPOBAaHHBIX JaHHBIX. B cTaTbe NPUBOAMTCS aHanmnM3 ObICTPOIEHCTBUS
CHUCTEMBI C HCIOIb30BAHUEM PENALUOHHON M HepemsuuoHHoN BJI. Ompenenserca Moaenb
JAHHBIX Ha OCHOBE NPHHIMUIIOB Koana: MHOXECTBO HMH(OPMAIMOHHBIX KOHCTPYKLHH,
MHOXECTBO JOMYCTHMBIX OIepaluid, MHOXECTBO OrpaHMYCHHH, HAJOKEHHBIX Ha
MHPOPMALMOHHBIE KOHCTPYKIMU. B paMKax cTaThl paccMaTpUBAaeTCs JIOTHYECKass MOAEIh
B/l, ynomumnarotcs gokymentoopueHTHpoBaHHele CVYB/l. B cratee mpoBoauTcs
HKCHEPUMEHT C KOMIUIEKCOM, OBICTPOJEHCTBHE KOTOPOTO 3aBHCHUT OT OBICTPOACHCTBHSA
CJIOBapsi, COAEPIKAIIETO CIYKEOHYI0 HHPOPMAITUIO. DKCIIEPUMEHT MPOBOAMIICS TIPH 3aMepe
npomsBogutensHocTH CRUD-oneparnmii Hag crnoBapeM. Bsumn mMocTpoeHBI perpecCHOHHBIE
Mojenu. B kadecTBe peamusanMu paccMaTpuBaroTcs penmsuuoHHsle  MySQL 5.7,
PostgreSQL 9.3, u noxyMmeHToopueHTupoBaHHas MongoDB 3.6. B pesynbrare
OpOBEAEHHOTO  3KcmepuMmeHTta MongoDB  mnoxasana — Haumywinme — pe3ysbTaThl
MPOU3BOJUTEILHOCTH Al KOHKPETHOro THna 3agauu. [ToMumMo 3T0Oro, aBTOp yKas3bIBaeT Ha
BO3MOJXKHOCTb IIapaJulesIbHOM 00paboTKH JaHHBIX Ha ocHoBe MapReduce. B [2] npoBonurcs
HCCIIEIOBaHNE PESIMMOHHBIX U HepeJsIHOHHBIX b/, mpuBoauTcs nHbOpPMAIHA O TOM, 4TO
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pemsiunonHsle  BJ] mcmons3yloT mpu  HEOOXOAMMOCTH KOHCHUCTEHTHOCTH JaHHBIX H
TPaH3aKIIMOHHOTO  KOHTpouis, mnomguuHstorcss npuHounam  ACID  (aromapHOCTS,
COTJIACOBAHHOCTh, U30JIMPOBAHHOCTb, YCTOMYMBOCTb), & AHATUTUYECKUE, arperUpOBaHHbBIC
WIK MeTaJaHHble MOTyT XxpaHuthcs B NoSQL, u B meiom BeiOop B/l ompenensier
3¢ peKTUBHOCT cuUcTeMbl. B crarbe npuBoauTcs HHGOPMAIMS 00 3KCIOHEHLIUAJIHHOM
pocrte uHpOpMaIUK Ha IHU(PPOBBIX HOCHUTEIIX. B KauecTBe perieHus: mpoOJeMBl B CTaThe
ommcriBaeTcs ucnonb3oBanne NoSQL. M3HaganbHO TEPMHUH HCTOIB30BAICA PEIISIIMOHHYIO
cucremy ynpasieHus bJl, He umcmomp3yromryro craHmaptel SQL. B manprelmeM TepMuH
NoSQL cran otHOCHTBCS U K HepensrmuoHHBIM bJI. NoSQL cranmu nepBoii aqpTepHaTHBHON
pemsmuoHHBIM B/,  oTMMYanmch  OTKAa30yCTOMYMBOCTBIO,  MAacUITa0MpPyeMOCTHIO,
JOCTYMHOCTBhIO.  TexHojormsi mpenHasHadanach Uil THOKOW  CXEeMBl  JaHHBIX,
pacrpeieIeHHOM apXUTeKTyphl, ucnoiabs3oBaHue «He Tonsko SQL» s3b1k0B. Bo rinaBy yria
ctaButcs noaxoa BASE, koTopblii 3akitodaercs B:

1. ba3oBoii 1ocTymnmHOCTH (3aIIpoC 3aBEPIIACTCS C ONPEACIECHHBIM CTaTyCOM)

2. T'mbxoMm cocTosiHUM (COCTOSIHUE CHUCTEMBI MOXKET W3MEHSAThCS CO BPEMEHEM JUIsl
o0ecreyeHns COrJIaCcOBaHHOCTH JJAaHHBIX )

3. HrtoroBoii cornacoBaHHOCTH AAHHBIX (JaHHBIE MOT'YT OBITh HECOTJIACOBAaHHBIMM, HO B
KOHEYHOM cyeTe OyIyT IPUBEACHBI K COTTIACOBAHUIO)

B cootBerctBumn ¢ Teopemoir CAP B pacmpelneieHHbIX BBIUUCIMTEIbHBIX CHUCTEMAaX
OJTHOBPEMEHHO MOXXET OBITh TapaHTHpOBaHa paboTa JIBYX CBOMCTB M3 Tpex: OBICTPHIi
JIOCTYII, COIJIACOBAaHHOCTh JaHHbBIX, YCTOWYUBOCTD K pazaeneHuto [3]. NoSQL npumensercs
B BigData, mpum OONBIION NPOW3BOAUTEIFHOCTH 3alUCH (INMemory CHCTEMBI), I
OBICTPOro JOCTYNA IO KII04YY, KIIMIMPOBAHUS B MaMSTH, AOCTYIHOCTh 0e3 ydyera ypoBHEU
M30JSIIMKM TpaH3akuui (B BHAY HMX OTCYTCTBHS), HPH HEOOXOAWMOCTH TMapajuiesIbHBIX
BBIYMCIICHUH, HampuMep, ucnoib3yst MapReduce. B crathe [4] Taxke mpHBEAEH CIUCOK
cambix momynspHeix bJl Ha 2018 rox. Pemsmuonnele BJl Bce Tak jxe 3aHUMArOT
auaupyromue no3uiuu, cpeau Hux Oracle, MySQL, MSSQL, PostgreSQL. Ha msrom
MECTE PEUTHHra IPUCYTCTBYET NOKYMEHTOOpUEeHTHpoBaHHas MongoDB. Takke naercs
NpUMEp Pa3HUIIBI TPECTaBICHUH OMHUX M TEX JK€ JTaHHBIX, U YKa3bIBACTCS HA OIIPEAEIICHUS
nonieid s Tabmunbl B Oracle, u Ha oTpeesieHUe moyiei BHYTpH JokymMenta B MongoDB. B
MIEpBOM CIIydae JaHHbIe XpaHATcs B Tabiwmie, BO BTopoM B koiuieknuu B JSON-popmare.
Taxum o6pazom MongoDB He TpeOyeT npeobpa3oBaHus JaHHBIX AJIS Pa3paOOTKH KIMEHT-
CEepBEpHBIX IpWIOKeHNH (Tombko Ha ypoBHe DTO), CTpykTypa IaHHBIX MOXET OBITh
NPOM3BOJILHOM M 3akiodaTh B cebOe JoOble Tumbl CBs3ei. B anropurme onmcanus
MUTpalUU JaHHBIX C peIUMOHHOM bBJ[ B HEPENSLMOHHYIO CTOUT OIMCATh TOJIBKO
cepuanuzanuio B JSON u 3anuchk B HepensunoHHyto bJl. CymiecTByeT 1ocTaTtouHo 60bioe
KOJIMYECTBO CTaTEH, MOCBSIIEHHBIX 0030py THIIOB XpaHEHHUs IaHHBIX B HEpeJSIUOHHBIX B/1,
noguuHAomuxca npuHimnaMm NoSQL, CTOUT OTMETHTD CIEYIOIIHEe THIIbL:

1. Kirou-3nagenne (Map) — X311 Tabiwma, IperocTaBiSIoNas OCTyN K 3HAYEHHIO TI0
KITIF04y, cpeau HepemsimnoHHbIX bl MokHO BeIgenuTh Redius, Memcached, Riak [5].

2. JIOKyMEHTOOPHEHTHPOBAHHbIE — XPAHEHHE HEPAPXUUECKUX CHUCTEM JaHHBIX.
MongoDB, CouchDB, Elasticsearch.

3. KonoHouHble — XpaHAT JaHHBIE HE B CTPOKax, a B KojoHKax. K mirocaM MOKHO
oTHecTH 3(P(HEeKTUBHOCTh CXKATHS, T.K.KaX/Jast KOJOHKa SBJISETCS TaONnIel omnpeielIeHHOTO
tumna. HBase, Cassandra, Vertica.

4. T'padossie. Neo4j, OrientDB.

BaxnelmmM moka3zaTeneM pabOTBI CHUCTEMBI SBIISIETCS €€ IMPOM3BOAUTEIHHOCTB,
KOTOpas B MEPBYIO oYepeab OyIeT 3aBHCETh OT CAaMOT0 HIDKHETO YPOBHS B3aUMOJICHCTBUS C
nanaeiMu. [Ipu nepexoae Ha NoSQL HEo0X0quMOo TOHUMATh XapakTep 3aJad U MoJ0upaTh
pemieHre moja MaHHBIE. B [6] mpuBeneH CpaBHHUTENFHBIH aHAJIN3 MPOWU3BOANTEIEHOCTH
NoSQL u pensumonnsix b/l Ha mpumepe paboThl ¢ reo-maHHBIMU. [IpearmomnaraeTcs, 4To
NoSQL, kak cuctemsbl, pa3padbaTbiBaeMbl U TapajuIeNIbHBIX BBIYMCICHUH M palboThI C
JaHHBIMH pA3IMYHONW CTPYKTYphl MNpH paboTe ¢ TeOAaHHBIMU JaayT IPUPOCT B
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NPOM3BOIUTENBEHOCTH. B Xozme skcnepumenra cpaBHuBaioTcs MongoDB, Cassandra,
CouchDB un PostgreSQL (pacmmpenue PostGIS), ncnonb3yss Tpu pasnmunbix HabGopa
JaHHBIX. B pesynbraTe TECTHpOBaHWS NpW 3ampocax 1o arpubyTy camoit Obictpoit BJ]
okazanach MongoDB, B To Bpems kak camoit meminerHoii — CouchDB. B macrosmuit
MOMEHT cyIliecTByeT Oonee nByxcoT NoSQL pemrenuit. B pamkax naHHON cTaThu
paccMOTpPEeHO CpaBHEHHE OBICTPOACHCTBUS CaMbIX HOMYJApHBIX M OBICTpEIX NoSQL BJ]
(Cassandra 3.11.6, MongoDB 4.2.0, ElasticSearch 7.7.0) ¢ pemsmuonnoii B/l Sybase
Adaptive Server Anywhere 9.02 2003 roma BBITycKa Ui MOTYEPKUBAHHSA PA3HULBI B
MIPOU3BOAUTENBHOCTH B/ pasnuuHeIX Aekan.

Texnnueckass ”HGOpPMALHs 0 TECTOBOM CTEH/1e

B kauecTBe TECTOBOro cepBepa HMCIHOIB3YETCS KOMIBbIOTEp ¢ mpoueccopoMm AMD
Ryzen 2600 ¢ ugactotoit 3.9 I'Tu ¢ otkmtouenubiM TurboBoost (s mpegoTBpameHus
CKayKOB TeMIIEpaTypbl Ha mpoueccope), 16 'O ogHOpaHroBoW OmepaTUBHOHN NaMsTH
(cxopoctp 3amucu/yrenus oxono 21 I'6/c), pabotaromeii Ha wacrore 2800 MI'm Ha
taiimuHrax  16-15-15-36. Ha xommberotepe ycranoBiaen Oracle VirtualBox.
Ucnonb3yercs Tun mnoxakiarodenuss NAT, tunm aganrepa virtio-net. Bce BJ]
tectupoBaiuchk Ha Ubuntu 18.04 ¢ ycranoBiennsiM Docker. [TopTel npoOpacsiBanuch B
HACTPOWKAaX BUPTYalbHON MamuHE. BupTryanpaas mamuHa ucrnonb3yeT SSD Intel 660p
NVMe PCle M.2 512GB co ckopoctpio 1.5 I'6/c Ha utenme m 950 MO Ha 3ammce.
Docker-o6pa3a Sybase ASA 9.02 me cymecTtByeT, mo3Tomy B/l Oputa ycraHoBieHa Ha
pPOIHYI0O  ONEPAlMOHHYI0  CHUCTEMYy TECTOBOIO  KOMIbIOTepa.  McmosbsyeTcs
Bupryanuzauus AMD-V. [Insa kaxnoil B/l peanu3zoBaHo KIMEHTCKOE Java-IpuioKeHne
¢ wucnoib3oBaHueMm Java Spring ¢pdKiMBopka B KOHTEKCTE MHKDPOCEPBHCHOM
apxutexkTypsl. JlanHsle 3anucsiBanuchk u3 O3Y B BJ[. TecTupoBaHue nNpoBOAMIOCH HA
JIBYX CeTax JaHHBIX: IIOCJIEeI0OBATEILHOCTH HAOOPOB Hap KIH0Y-3HAYCHHUE, COCTOSALIUX U3
JBYX 3JIEMEHTOB M W3 Tpuauatu mecTtH. Kaxaplii ceT maHHBIX cocTosan u3 547823
Habopa map KJI04Y-3HaueHue.

KpurepusiMu TeCTUPOBaHUSI SIBJISIOTCSL:

1. KommuecTBO BCTaBOK B CEKYH/Iy B OJTHOIIOTOYHOM PEXHUME.

2. KomuecTBO BCTABOK B CEKYH]Iy B MHOTOIIOTOYHOM PEXUME.

3. CxopocTh BBRIIOJTHEHUS 3ampoca Trmna select * from entity where field = value

4. CkopocTh BBINOJIHEHUS 3ampoca Tuna select * from entity where filed like ‘%val%’

PesynbraTel TECTHpPOBaHMS MONYYEHBI IyTEM MHOXKECTBEHHBIX IIPOTOHOB JIAHHBIX C
HaKOIUICHHEM (JI0 TpeX WTepalnuii), Mocie 4ero KOJINYEeCTBO MCXOAHBIX 3alHceil NeIoch
Ha BpeMs BBINOJHEHUS BCTaBKM (MWUIMCeKyHAbl). Ilepen KakIpIM TeCcTOM Bce
Hewucnonbzyemble docker-koHTeiHephl yaaimsuick, bJ1 ounianuce, a Takke 0CBOO0KAAIOCH
Mecto Ha SSD. B kauecTBe HTOrOBOr0 3HAYCHHS OPAIOCh YCPEIHEHHOE 3HAYEHHUE CKOPOCTH
3amucy U 4teHus (M3 tpex nonbiTok). s bulk-BcraBku Opanock MakcuMalbHOE 3HAYCHHUE
BCTaBKM B 3aBHCHUMOCTH OT pa3mepa nakera. Pe3ysibraTbl TECTUPOBaHUS B IpapUyecKoM
BHJIE TIPEJICTABIICHBI HA PUCYHKAX 1-3.
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CxopocCTb 3amicy depes Apaitsep

Berasok B cexyny (Gonbuue mydie)

250,000
200,000 1
150,000
100,000 -
50,000
0-
2 nons; 1 notok 2 nong; 6 36 nonei; 1 36 nonen, 6
NOTOKOB noToK NOTOKOB
B Sybase ASA 9.02 (2003) JdbcTemplate @ Cassandra 3.11.6 DataStax
@ MongoDB 4.2.0 MongoTemplate Bulk B ElasticSearch 7.7.0 Bulk APl

Puc. 1. Ckxopocmw 3anucu 0anHuix uepe3 cpedcmea, npedocmasgisemvie b/

Ckopoctb urenus "where field = value"

Cexyna 3a 1000 nrepauuii (MeHble ny4Le)

250

200

1504

100

50

2 nons; 1 notok 2 nons; 6 NoTokoe 36 moned; 1 NoToK 36 nonen, 6
NOTOKOB

ASA 9.02 (2003) @ Cassandra 3.11.8 @ MongoDB 4.2.0

@ ElasticSearch 7.7.0

Puc. 2. CKOpOCmb umenusi OAHHbIX HA COOMBEemMcmsue. I/IMumupoeaHa 6bICOKAs HACPY3KA
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Ckopocts utenns "where field like '

Cexynj 3a 1000 urepauuil (MeHbLIE ITy4Lie)

25000

21233.1

20000 -

15000 -

10000

5000

6815.3
ﬁ* 13521 I
3129 i 398.3 5328
23 329 15 50 98 op 383 282 13po 833 1318 450

2 nons; 1 noTok 2 nons; 6 notokoe 36 nonei; 1 NoTok 36 nonewn, 6
NOTOKOB

o

@ Sybase ASA 9.02 (2 @ Cassandra 3.11.6 @ MongoDB 4.2.0

@ ElasticSearch 7.7.0
Puc. 3. CKOpOCWlb umeHus OAHHBIX HA BXONCOCHUE. Hmumupoeaﬂa B8blCOKAs Hacpy3Ka

3akio4yeHue

B pesynbpTrare paboTHI MOTYICHBI JaHHBIE O OBICTPOACHCTBUH TpeX Homy sipHeIXx NoSQL
B/l u ycrapepwei pensiunonHoit b/]. Ha ocHOBe mosy4eHHBIX pe3ybTaTOB MOKHO CIENIATh
BBIBOJI 0 HeoOxommmoctu oOHOBieHHs [1O. Taxke CTOMT OTMETHTH, UYTO peaIH3aIHs
MHOTOIIOTOYHOTO OOpalieHnsl 4epe3 acCHHXPOHHOE BHINOJHEHHe MHCTpyKuuid B Cassandra
s TopMo3uT 3ammck. ElasticSearch mokasan camoe OpicTpoe Bpems ureHus. MongoDB
aBisiercs camoil Obictpoit B/l npu ucnoss3oBanuu bulk-3arpysku. Cassandra sBisiercs
cOaNaHCHPOBAHHBIM PELICHUEM, ITOJIXOSIIUM MO Pa3IHMYHbIE 33/1a4H.

Cnucok numepamypul

1. Tumogpeesa H.E., [Imumpueea K.A. CpaBHUTENBHBI aHa W3 pPESIIHOHHOW W
HEpEeISIIIMOHHONW MOJIENN XpaHeHUs! CIy)KeOHOW WH(OpManuy NEeHTPAIU30BaHHON
pacnpezeneHHo 0a3bl JaHHBIX / BecTHHK poccuiickoro HoBoro yHuBepcutera. Cepus:
CJIOXHBIE CUCTEMBI, MOJIEJIH, aHaNIu3 U yrpasienue, 2019. Ne 1. C. 66-74.

2. I'vba E.A., bpvicun O.A. OOBEKTHO-OPUCHTHUPOBAHHBIC Oa3bl JAHHBIX KaK OCHOBA
(opmupoBaHus 0a3 Menuko-Ononorniyeckux 3HaHmi // MH(popmartuka M mpuKiIagHas
MaTeMaTHKa: MEXBY30BCKUH cOOPHHUK HAy4dHBIX TpyaoB, 2010. Ne 16. C. 21-24.

3. Koponesa FO.A, Macnosa B.O., Koznosa B.K. Pa3zpaboTka KOHUEHIIUM MUTpAIUU
JIAHHBIX MEXJY PEISLHOHHBIMUA U HepessInOHHbIMKH cucteMamu b/l // TIporpammubie
npoaykTsl u cucteMsl, 2019. Ne 1. C. 63-67.

4. Bcé, uto BeI He 3Hamu o0 CAP Tteopeme. [DnexTpoHHBIH pecypc]. Pexum moctyna:
https://habr.com/ru/post/328792/ (nara obpamenus: 23.10.2019).

5. CaBocekun M.B., ®upcoB A.O. HccrnemoBanme cnocobo mnpumeneHuss NoSQL wu
pemsuonHbIX 0a3 manueix // E-SCIO, 2019. Ne 6. C. 101-108.

6. Hasan M. Performances analysis of NoSQL and relational databases for analyzing
GeoJSON spatial data // [lepciektussl Haykn, 2019. Ne 7. C. 40-42.

30


https://habr.com/ru/post/328792/

METOAUKA OHEHKHU CUCTEMBI ITPOTUBOABIMHOU
3AIUTEHI
Anjpeen K.B.
Anopees Koncmanmun Braoumuposuy — mazucmp,
gaxynbmem nodeomosku Kaopos vicuiell Kearugurayuu,
Dedepanvroe 20Cy0apCcmMeeHHOe A8MOHOMHOE 0OPA308AMENLHOE YYPEHCOCHUE BbICUIESO
npogheccuoHanbHO20 06PA308aHUsL
Canxm-Ilemep6ypeckuil ynusepcumem I 0cyoapcmeeHHOU nPOMUGONONCAPHOU CYHCObL
Munucmepcmea Poccutickoi @edepayuu no 0enam epaxcoanckoi 060poHbl, Ype3gbluatiHbiM
cumyayuam u TUKeUoayul noc1e0Cmaull Cmuxutinovlx 6eocmeuil,
2. Cankm-Ilemepbype

AHHomauu}l: 6 cmambve pacCMoOmpeHbl 60NpPoOCyl obecneuenus nOJICdeOﬁ bezonacnocmu
npomu@oablmnod 3awyumsl npu 6blNOJIHEeHUU npoekmﬂoﬁ doxymertmauuu, pacemomperna
Memoouxa OYEHKU cucmembl I’lpOl’I’luGO()blMHOlZ 3aujumabl.

Knrouesvie cnosa: cucmema npomueodbmnoﬁ 3awumasl, nOMHCapHas be3zonacHocmo.

Lenpto mpoBeAEHNS OLEHKH (IKCIIEPTHU3bI) MPOSKTHBIX PEIICHNH SIBIISICTCS BBIBICHHE B
MPOEKTHON IOKyMEHTaIlMd OTCTYIUIEHMH OT TpeOOBaHMH HOPMAaTHBHBIX JOKYMEHTOB,
HanpaBJIeHHBIX Ha oOecredyeHne O€30MAacHOM HBaKyallMH JIIOAEH TpH  TOXape,
HNpeJOTBPAlleHUE PAaCIPOCTPAHEHH MOXkKapa, CO3AaHUE YCIOBUH AN YCHENIHOTO TYILEHUs
MOXapa M cracaTeIbHBIX PaboT, a Tak ke pa3paboTka MEpONpPHUATHH, HAIIPABICHHBIX Ha UX
yCTpaHEHHe.

OCHOBHBIM METOZIOM BBISIBJICHUS HAapyLICHUH TpeOOBaHMii OKapHOU 0€30MacCHOCTH MPU
MIPOEKTUPOBAHUH SBIISAETCS METOJ COMOCTABICHUS PEIICHUH, IPEIyCMOTPEHHBIX IPOEKTOM,
¢ TpeOOBaHMAMH MOXKapPHOU 0E30MaCHOCTH, U3JI0KEHHBIMH B HOPMATHBHBIX JIOKYMEHTaX.

Ha ocHOBaHMM 3TOrO0 COIIOCTaBJIEHHS [ENAIOT BBIBOJ O COOTBETCTBUU (MIIH
HECOOTBETCTBMM) MPOEKTHBIX peIIeHHH TpeOoBaHMAM MokapHOW Oe3omacHocTH. Bcee
MPOBEPSIEMBIC AIEMEHTHI 1 TEXHUYECKHUE PEIICHHS 3aHOCAT B TaOIHIIBI IPOBEPKH.

OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTOM I10 IMPOBEPKE MPOTUBOJBIMHON 3aIUTHI 3JaHUN
spisiercss CIT 7.13130. Hekoropsle TpeOOBaHWS K MPOTUBOIBIMHOW 3allUTE 3aJI0KCHBI
takxke B Nel123-®3, CIT 1.13130, CIT 2.13130, CI1 4.13130 u T.x1.

[lepedeHp OCHOBHBIX TIPOBEPSEMBIX BONPOCOB OIEHKH (IKCIIEPTU3BI) CHCTEMBI
MPOTUBOABIMHOM 3aIIUTHI:

— HEOOXOAMMOCTH YCTPOWCTBA JBIMOYIAJICHHS;

— HeoOXOAMMOCTH YCTPOWCTBA MOAIOPA BO3/yXa;

— BbIOOD THIIA CUCTEMBI IBIMOY TAJICHNUS;

— KOHCTPYKTHBHOE HCIIOJTHEHHE,;

— T1peboBarmsa IIb kK KOHCTPYKIUSM KM 0OOpPYJOBAaHUIO CHCTEMBI MPOTHBOJIBIMHOI
3alIUTHI;

— pacdéT NPOTUBOBIMHON 3aIIUTHL;

— He3a/bIMJIIEMbIE JIECTHUYHBIC KJIETKH, JTM(TOBBIE IaXThl U TaMOYp -IILTIO36I;

— TIPOTUBOJBIMHAS 3alllUTA 3JaHUH MOBBIIIEHHON 3Ta>KHOCTY;

— TPOTUBOJBIMHAS 3alllUTA HA MyTSIX 3BaKyalUH;

— paboToCrmOCOOHOCTh MPOBOJOB M KaOENbHBIX JMHUKA CHCTEM TMPOTHBOJIBIMHOM
3aIHUTEI,

— TpeOOBaHMSA K NPOCKTHOHN JOKYMEHTAIIHH;

— 3KCIDIyaTalus CHCTEM NMPOTHBOIBIMHON BEHTHIIALINH.

B cootBerctBrm ¢ @3 123-03 TPoTIIb, ct.6, 4.l [1] moxapHas 6e30macHOCTs 00BEKTA
3aIIUTHI CIUTACTCS 00ECTICUEHHON PH BBINOIHEHNH OJJHOTO U3 CIEAYIOIUX YCIOBHIA:

1) B mnomHOM oOBeMe BBINOJHEHBl TpeOOBaHHWA TOXAapHOH  OE30HacHOCTH,
YCTQHOBJICHHbIE =~ TEXHUYECKUMHU pErIaMEHTaM{, MPHUHATBIMU B  COOTBETCTBHU C
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OenepanbHbIM 3aKOHOM «O TEXHUYECKOM pETyJIUPOBaHUM», M TOXKApPHBIM PUCK HE
MPEBBIIAET JOMYCTHUMBIX 3HAUEHUH, yCTaHOBIECHHBIX HAacTOAMM DenepanbHbIM 3aKOHOM;

2) B 1OJAHOM O0BEME BBIIOJHEHB TpeOOBaHUS MOXKapHOW  OE€30I1aCHOCTH,
YCTQaHOBJICHHbIE TEXHUYECKUMHU pEriIaMeHTaM{, MPHHATBIMH B  COOTBETCTBHH C
@Denepa’dbHbBIM  3aKOHOM  «O  TEXHHYECKOM  PETyIHpOBAHUU», M  HOPMATUBHBIMU
JOKyMEHTaMH M0 TT0’KapHOH 0€30MacHOCTH.

Takum o6pa3zom, mo yacté 2 myHKTa 1 crtateu 6 Nel23-®3 [1] mpoexTHas
JOKYMEHTAIlMsl JIOJDKHA IIOJIHOCTHIO COOTBETCTBOBATh TEXHHYECKHM TPeOOBaHMIM
HOPMAaTHBHBIX JOKYMEHTOB MO TOXAPHOW O€30MacHOCTH. OTO TakK Ha3bIBAEMOC
«CKECTKO€ HOPMHUPOBAaHWE» - TNPHUHOWI HOPMHPOBAHHSA, IPHU KOTOPOM TpeOOBaHUSA
TEXHUYECKUX HOPM O0OS3aTENbHBI AN HCIOJHEHHS. B cooTBeTcTBMM C TyHKTOM 3
cratbi 4 Nel23-®3 K HOpMaTHBHBIM JOKYMEHTaM IO IO0XapHOW O€301acHOCTH
OTHOCSITCSl HAallMOHAIIBHBIE CTAaHIAPTHI, CBOABI IPABWI, COJEpKamue TpeOoBaHUs
MOKapHOH 0e30MacHOCTH, a TaKXe WHbIE JOKYMEHTBI, COJepKaliue TpeOOoBaHUs
MOXKapHOH 0e30macHOCTH, NPUMEHEHHWE KOTOPbIX Ha J0OpPOBOJIBHON  OCHOBE
obecrneunBaet cobmtonenne Tpebopannii GepepanbpHoro 3akoHa Ne 123 -@3.

ITpukazom PenepanbHOro areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTHU
yTBepxkaeH «IlepeueHb TOKyMEHTOB B 00JIaCTH CTaHAApTH3ALNH, B PE3YJIbTaTe IPUMEHEHHS
KOTOPBIX Ha JOOpPOBOJNBHOM OCHOBe obOecmeunBaeTcs coOmofeHue TpeOoBaHMH
@enepanbHOro  3akoHa  «TeXHWYECKMH  perJaMeHT o  TpeOOBaHMAX — MOXKapHOU
6e3omacHOCTHY.

Bce HapymieHus, cBs3aHHBIE C OTCTYIUICHHEM OT TpeOOBaHMI HOPMATHBHBIX JOKYMEHTOB
Mo TOXapHOW ©6e30macHOCTH B COOTBETCTBMU ¢ 4. 1 m. 1 cr. 6 Nel23-D3 Bo3MOXHO
000CHOBaTh MyTEM pacyera I[OXapHOr0 pHCKa. JTO TaK Ha3blBaeMoe «rulKkoe
HOPMHPOBAaHUE» - MPUHIUI HOPMUPOBAHMSA, IMPU KOTOPOM KOHKPETHBIC TEXHHUYCCKHUE
TpeOOBaHHUS MOTYT HAPYIIATHCSI IPHU PACICTHOM 0OOCHOBAHUHU.

Pacuersl moxapHOTO pHCKa TPOBOAATCA B COOTBeTCTBMM ¢ IlocTaHOBIEHHEM
ITpaBurensctBa Poccuiickoit @enepanmu ot 31.03.2009 r. Ne 272 «O mopsiaxe MpoBEACHUSA
pacyeToB IO OLEHKE MOXAPHOTO pHUCKa». [IJIs1 NMPOM3BOACTBEHHBIX OOBEKTOB HMPHMEHSCTCS
npukaz MUC Poccuu ot 10.07.2009 1. Ne 404 «O0 yTBepx)IeHHH METOAUKA OTpeAeICHUs
pacUeTHBIX BEJMYMH ITO’KAPHOTO PUCKAa HAa NMPOW3BOACTBEHHBIX 00BEKTax». [ 0OBEKTOB
JPYTHX KJIAcCCOB (hyHKIMOHAIBHOM MOXKapHOU omacHocTH npuMenstetcst [Ipukaz MUC Poccun
ot 30.06.2009 Ne382 «O0 yTBepKIECHHH METOIVKH OIPEICICHUS PACUCTHBIX BEIWYHH
MOXKapPHOTO PHUCKa B 3JaHUAX, COOPYXEHHSX U CTPOGHHMSAX pa3IMYHBIX KJIACCOB
(hyHKIIMOHATIBHOM TIOXKapHOW OmacHOCTH [2].

Cunraro, 4T0 B COOTBETCTBUU cO cTtare 15, 4.6 d3 Ne 384-D3, crarweii 6, u.l O3
Nel123-®3 npu BbIMOJIHEHHHM TpeOOBaHMH NOXKapHOW OE30MACHOCTH, YKa3aHHBIX B
TEXHUYECKHX pEerjlaMeHTax, ¥ €CIIH IOXKapHbIM PUCK He NMPEBBIIIAET AOMYCTUMbIX 3HAYCHUH
— ToKapHas 6e30MMaCHOCTh 00BEKTA 3AIIUTHI CYUTACTCS 00ECTIEYEHHOM.

Cnucox aumepamypul

1. ®epepanbubiii 3axkoH ot 22.07.2008 r. No 123-®3 «TexHuueckuil periameHt o
TpeOoBaHUsAX TmOXapHOUW OezomacHoctw». Jloctym w3 cucremsl «['APAHT.PVY».
[OnexTponnbii  pecypc]. Pexum goctyma:  https://base.garant.ru/12161584/  (marta
obpamenust: 01.06.2020).

2. TIpuxaz MUC Poccum ot 30.06.2009 1. Ne 382 «OO06 yTBEepKIECHHH METOIUKH
OTIpeNeNIeHUs] PACUeTHHIX BEIWYMH MOXXKapHOTO DPHCKAa B 3IaHUAX, COOPYXKEHHUSIX U
CTPOCHHUSAX PA3IMYHBIX KIACCOB (DYHKIIMOHAJIHHOMN MOXKapHOW omacHOCTW». JlocTyn u3
CHCTEMBbI «"APAHT.PVY». [DnexTpoHHBII pecypc]. Pexxum JIOCTyma:
https://base.garant.ru/12169057/ (nara obpamenus: 01.06.2020).
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AHAJIN3 HOPMATHUBHBIX ITPABOBbBIX AKTOB,
PETJIAMEHTUPYIOIIUX JEATEJBHOCTbH OPT'TAHOB
OEJEPAJTBHOI'O TOCYAAPCTBEHHOI'O ITOXKAPHOI'O
HAJI30PA
Orusinos FO.A.', 3akupbsHOB X.H.2, Enudganuen AB.}

! Qensnos Fopuii Anamonvesuu - mazucmpanm;
23akupeanos Xamum Hkpamvosuy - mazucmpanm;

S Enuganyes Anexcandp Buxmoposuy - mazucmpanm,

Kagpedpa HA030pHOIL dessmeIbHOCmU,

Dedepanvroe 2ocyoapcmeennoe 6100cemHoe 00pa308amenbHoe yupeicoeHue
sbiCULE20 NPOpecCUOHANbHO20 00PaA308aAHUS
Canxm-Ilemep6ypeckuil ynugepcumem I 0cyoapcmeenHot nPOMuGOnONCApHOU CAyHcObl
Munucmepcmea Poccuiickou @edepayuu no oenam epaxcoanckoi 060poHbl, 4pe3sbiualiHbiM

cumyayuam u TUKeUuoayul nocie0Cmaull Cmuxutinovlx 6eocmeuil,
2. Cankm-Ilemepbype

Annomayun: paccmompenue OCHOBHbIX HOPMAMUBHBIX OOKYMEHMOSE Pe2NaMeHMUPYIOUUX
Odeamenvrocmo ' TIH.

Knruesvie cnosa: edepanvuviii 20cy0apcmeeHtblll NONCAPHBIL HAO30p,  Mpebo6aHUs.
HOPMAMUBHBIX OOKYMEHMOB.

B cootBerctBum ¢ Ilonoxenuem o MunucrepctBe Poccuiickoit denepanuu no aeiaam
TpaXIAaHCKOW OOOpOHBI, YpPE3BBIYAHBIM CHTyallUsIM W JIMKBUIALIWW IIOCIEACTBHUI
CTHXHUIHBIX O€JCTBHH, yTBepKACHHBIM YKa3oM [Ipesunenrta Poccuiickoit @eneparym ot 11
utonst 2004 . Ne 868, MUC Poccun sBrsieTcs (emepalbHBIM OpPraHOM HCIIOTHUTEIHHOMH
BJIACTH, OCYIICCTBIIOIINM (YHKIUH IO BHIPAOOTKE W peamu3allid TOCyJapCTBCHHOM
MOJINTUKH, HOPMATUBHOMY IIPAaBOBOMY PETYJIMPOBAHHIO, a TAKXKE M0 HAJ[30pYy U KOHTPOJIIO B
obnacTu TpaxAaHCKOW OOOpPOHBI, 3aIUTHl HACENIEHUS W TEPPUTOPUN OT YPE3BBIYANHBIX
CUTyalluil MPUPOTHOTO M TEXHOTEHHOTO XapakTepa, 00eCIeueH s TOXKapHOH 0e30MacHOCTH
1 0e30MaCHOCTH JIIOZIel Ha BOAHBIX 00bekTax [2].

MYC Poccuu u ero TeppHUTOpUAIbHBIE OPraHbl B COOTBETCTBHM C BO3JI0)KEHHBIMH Ha
Hero (QYHKIUSIMHU OCYIIECTBISIET HAI30p 32 BHINIOJHEHHEM YCTAHOBJICHHBIX TpeOOBaHUIt
moXkapHoOU O6e30macHOCTH — (heepalbHBIN rocyIapcTBEHHBIH mokapHbIid Hamzop (OI'TIH).

HopMmaTtnBHOE TmpaBOBOE peryaHMpoBaHHE B OOJIACTH MOXKapHOW Oe30MacHOCTH
OCYILIECTBIIIETCS B COOTBETCTBHU cO cTatbeit 20 denepansHoro 3akoHa ot 21 gexadps 1994
. Ne 69-@3 «O moxapHoit 6e3omacHocTH [3].

B cootBercTBUM cO cTathel 2 yKa3aHHOIO 3aKOHa 3aKOHoIAaTesnbcTBO Poccuiickoit
Oenepamu 0 TOXKapHOW Oe30MacHOCTH OCHOBBIBaeTcs Ha KoHcrutymum Poccuiickoit
Oeneparnun [1] u BritouaeT B cedst DenepanbHbiii 3akoH «O moxkapHoi 6e3onacHocT» [3],
MPUHUMAaeMble B COOTBETCTBMHM C HHUM (eaepaiabHble 3aKOHBl M HWHBIE HOPMATHBHBIC
MPaBOBBIE aKThI, a TaK)Ke 3aKOHbI W HMHBIE HOPMATHBHBIC MPABOBBIE aKThl CYOBEKTOB
Poccuiickoit Denepanuy, MyHULUIANbHBIE IIPAaBOBBIE AKThl, PETYIHMPYIOIIHUE BOIPOCHI
MOYKapHOH 6E30MacCHOCTH.

OCHOBHBIMU 3aKOHOJIATEIbHBIMH M HOPMATHBHBIMH TPAaBOBBIMH aKTaMH, KOTOpEIE
YCTaHABJIIMBAIOT O0O0s3aTelbHbIC TPEOOBaHHSA K JCATEIBHOCTH IOPUIMYCCKUX JUI U
WHIUBUAYIBHBIX MPEIIPUHUMATENCH B 00JIaCTH TOXKApHOH 0€30IaCHOCTH, SBIISIOTCS:

e ['paxxnanckuit kogekc Poccuiickoit denepaunu;

e KoAIl POD;

e VronoBHbI kogeke Poccuiickoit denepanuu;

o OenepanbHbiil 3ak0H oT 22 mronsa 2008 1. Ne 123-03 «TexHMYECKUH pETJaMeHT O
TpeOOBaHUAX MMOKAPHOU OE30TIACHOCTHY,
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e nnocraHoBnenue IlpaButensctBa Poccuiickoit ®enepanuu ot 25 anpens 2012 r. Ne
390 «O npoTUBOMOXKAPHOM PEKUME;

e mpuka3 MUC Poccum or 12 nmexabps 2007 r. Ne 645 «OO0 yTBEepKICHHHM HOPM
noxkapHoil Oe3zomacHoctd «OOydyeHHe MepaM MOXapHOW Oe3omacHOCTH pabOTHHKOB
OpraHu3anuny;

[IpemmeToM rocymapCTBEHHOTO HaA30pa 3a BBIMOJTHEHHEM TPeOOBaHWH MOXKapHOU
6€e301macHOCTH OpraHaMH BJIACTH, OPTAaHU3ALMSMH W TPAXKTAaHAMHE SBIISCTCS:

e cobmoeHne TpeboBaHU MOXKApHOH O€30MaCHOCTH OpraHAMH BIIACTH, B TOM YHCIIE Ha
00BEKTax 3aIINTHI, UCTIOIB3YEMbIX (IKCILIYaTHPYEMBIX) UMH B IIPOIECCE OCYIIECTBICHUSI
CBOCH CATCIHLHOCTH,

e cobmmoeHne TpeboBaHMH OXKAapHOH 0€30IIaCHOCTH OpPTraHM3alMUsAMH U rpaXkIaHAMH Ha
00BEKTax 3alIMThI, UCTIOJIB3YEMbIX (IKCILIYyaTUPYEMBIX) UMHU B IIPOLECCE OCYIIECTBICHUS
CBOEH JEeSATEIbHOCTH;

e coOmoieHne 00s3aTeNbHBIX Ul TIPUMEHEHUsT W WCIIOJNHEHUs Ha TaMOXXCHHOMN
Tepputopud TaMOXXEHHOrO coro3a TPeOOBaHUI K NUPOTEXHHYECKUM H3ICTHAM H
CBA3aHHBIM C HHMH IIpolileccaM IIPOHM3BOJICTBA, II€PEBO3KH, XpaHEHUS, peaIu3alluy,
9KCIUTyaTalllH, YTHIN3alUU U IPABWII NX UACHTH(UKAINY B LEISIX 3aIUThI )KU3HU U (VIIH)
3JI0POBBSI YETIOBEKA, IMYIIIECTBA;

® COOTBETCTBHE CBEACHHH, COJACPXKAIIMXCS B YBEJOMJICHHMH O Hadaje OCYIIECTBICHHUS
OTAETBHBIX BHUIOB IPEANPUHUMATEIBCKON JESITENPHOCTH, TPEOOBaHMAM MOXKapHOH
0€301IaCHOCTH;

® BBINOJIHEHHE Npeanucanuil opranos I'TIH;

e MIPOBEJICHUE MEPOTIPUATHIL 110 NIPETOTBPALICHUIO IPUIMHEHUS Bpe/ia XKU3HH,

® 3JI0POBBIO TpaXkJlaH, BpeAa >KUBOTHBIM, PACTEHHSAM, HMYILIECTBY OpraHM3alui u
rpaxkJaH, rocyJapCTBCHHOMY WM MYHHIIUNAIFHOMY HMYIIECTBY, YIPO3bl BO3SHUKHOBEHHS
noxapa.

MepomnpusTuss 1O HaA30py B OTHOWICHWM OPHIMYECKUX JUI M HHAWBHIYaTbHBIX
HpeAnpruHUMATeNel MpoBOAATCS B (OpME BBIE3IHBIX NMPOBEPOK 0a3 (COOpYKEHHH) st
CTOSIHOK MaJIOMEPHBIX CYAOB, IUIDKEH, HEperpaB W HaIUIAaBHBIX MOCTOB, BIIAJENbIAMU
KOTOPBIX OHH SIBJISIFOTCSL.

HopmaruBHBIE TIpaBOBBIE aKTHl, YyCTaHABIMBAMOUINE OOs3aTeNbHBIE TpeOOBaHMS
OCYIIECTBIICHHIO IESTEIBHOCTH IOPUANIECKUX JIUI] U MHANBUAYAIBbHBIX IPEAIPUHIMATEICH
M0 TIOJIb30BAHHUIO II0/IHAJI30PHBIMH OOBEKTaMH, MO3BOJIIOT JOCTATOYHO 3(PHEKTUBHO
OCYILECTBJISATh TOCYIapPCTBEHHBIIN HAI30pP.

OO6s3aTenbHbIE TPEOOBAHUS K OCYHIECTBJICHUIO NIEATENHHOCTH, YKa3aHHOM BBIIIE, IS
IOPUINYECKUX JIMI, WHAWBUAYAJIBHBIX MNpEANpUHUMATENel JOCTYIHBI, OpTaHM3aIlUs HX
WCTIOJTHEHUS BOZMOJKHA.

JlocTaTo4HOCTh, MOIHOTA U 00BEKTUBHOCTh 00513aTENIbHBIX TPEOOBAHUIA, COAEPKALIMXCS
B HOPMATHBHBIX IIPABOBBIX aKTax, OOECTEYMBAETCS MHOTOCTYIEHYATHIM OOCYXIEHUEM
MPOEKTOB JJOKyMEHTOB, BKJIIOUasi pa3MeIIeHNE NIPOEKTa JOKyMEeHTa Ha OQHIIMAIBLHOM caiite
MUC Poccun as1st ero o011eCTBEHHOTO 00CYXKJICHHUSI.

Taxoke opraHu3oBaHa padOTa MO BBISBICHHIO B INPOEKTaX HOPMATHBHBIX ITPAaBOBBIX
AKTOB, PETYJIMPYIOIIMX OTHOIIEHUS B OOJACTH IMOXAPHOHW 0E30IMacHOCTH, y4aCTHUKaMH
KOTOPBIX SIBJIAIOTCSI CYOBEKTHI MPEANPUHUMATEIbCKOW (MHBECTUIIMOHHON) JIESTENHLHOCTH,
MOJIOKECHNH, HEOOOCHOBAHHO 3aTPYAHSIOMIMX BEJCHHWE INPEANPUHUMATEIHCKONH —HIIH
WHBECTUIIHOHHON e TeTFHOCTH.

IIpu BBIIBICHWH B MPOEKTE JOKYMEHTa YKa3aHHBIX IOJIOXEHUH, OHM HCKIFOYAIOTCS,
nu00 TPHUBOAATCS B COOTBETCTBHE C IPHUHIUIIOM YCTAaHOBJICHHS MHHHMAaJIbHO
HE0OXOUMBIX TpeOOBaHUM JJ11 00eCTIeUeHHs 3aIaHHOTO YPOBHS MOYKapHOU O€30TTaCHOCTH.

JelicTByromue HOpMaTHUBHbIE TMpaBoBble akThl  Poccuiickoit  ®enepanuu u
paspaboraHHble B WX pa3BuTHe HopMmaruBHble JokymeHTsl MUC  Poccun,
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pEeriIaMeHTHUPYIOLIEe OPraHU3alMI0 U OCYLIECTBICHHE TOCYHAPCTBEHHBIX HAA30pOB, B
1IEJIOM TTO3BOJIAIOT pean30BaTh BosioxeHHble Ha MUC Poccun 3amauun u pyHKIHM.

HopmaruBHbBIE TpaBOBBIE aKThl, yCTaHaBJIMBAlOLIME 00s3aTelbHBIE TpPeOOBaHUS K
OCYILIECTBIICHUIO JeSITeIbHOCTH IOPUAUYIECKHUX U1 u WH/IUBUYaTbHBIX
npeAnpruHUMaTeNnel, coOII0JeHne KOTOPBIX IMOJUISKUT IPOBEPKE B MPOLECCE MPOBEACHHS
MEpPOTIPUATHI II0 KOHTPOJNIO, COAEpKaT JOCTATOYHBIC AJS IOCTIDKCHHS HEOOXOAMMOTO
YPOBHSI 0€30TIACHOCTH TTOJIOKEHUS, KOTOPBIE HAYYHO 0OOCHOBAHBI U SBIIAIOTCS JOCTYITHBIMHU
JUTS FOPUINYECKUX JIUI, HHANBHIYaJbHBIX TpeATIPIHAMATEICH.

Jus mpoBeneHHs MEpONPHSTHH IO KOHTPONO M OCYIIECTBICHHS BO3JI0KEHHBIX
(hyHKIHI HaTaXEHO B3aMMOJCHCTBHE HAJ30PHBIX OPTaHOB M TOCYJApCTBCHHOW MHCIICKIINI
o MaiomepHsIM cynam MUC Poccun ¢ apyriMu opraHaMu TOCYAapCTBEHHOTO KOHTPOJIS
(Hamzopa).

B 2015 rogy BHeceHBI H3MEHEHUS B 3aKOHOJaTEIIbHBIC 1 HOPMAaTUBHBIC IIPABOBHIC aKTHI,
pErIaMeHTHPYIOUINE HA30PHYIO MesITeabHOCTh B chepe MUC Poccun.

®enepanbHbM 3ak0HOM OT 13 wmronst 2015 1. Ne 267-03 «O BHeCeHHMM U3MEHEHUH B
ctateu 260 u 261 YronoBHoro koaekca Poccuiickoit deneparuny», BHECEHbI U3MEHEHHS B
«YronoBHelit kozmekc Poccuiickoit ®depepaunn» (M3MEHEHHS B YacTH Kacaroeics
MPUMEHECHUS METOIUKH TI0 pacdeTy KpyIHoro yiiepoa) [6].

®enepanpHbIM 3aK0HOM OT 31 mexabps 2014 r. Ne 528-®3 «O BHeceHHU HM3MEHEHHH B
OTJeNbHBIC 3aKOHOAATENbHBIE aKThl Poccuiickoit Denepannu 1O BOMIPOCY YCHICHUS
OTBETCTBCHHOCTH 3a COBEpIICHHE NpPAaBOHAPYIICHUI B cdepe 0E30mMacHOCTH TOPOKHOTO
IBIDKCHUS», BHECEHBI M3MEHEHHS B «YTOJOBHO- MPOIECCYalbHBIN KOIeKC Poccuifckoit
Oenepanumy (M3MEHEHHUsI B 4acTH Kacaromeics cratbu 150 M3MeHeH mepeueHb craTeid,
COTJIACHO KOTOPBIX 110 YTOJIOBHBIM JIeJIaM O MPECTYIUICHUSX NPOU3BOIUTCS T03HAHUE).

®denepanbHbIM 3aKk0HOM OT 22 nexadps 2014 1. Ne 434-03 «O BHeceHUU M3MEHEHUH B
Konekc Poccuiickoit ®Denepanyn 00 aJAMUHUCTPATUBHBIX MPABOHAPYIICHHSX» BHECEHBI
m3MeHeHuss B ctareio 17.7 KoAIl P®, mpemycmarpuBamomieii aaMUHHCTPATUBHYIO
OTBETCTBEHHOCTh 32 HEBBINOJIHEHHE 3aKOHHBIX TPeOOBaHMH MPOKYpOpa, BBITEKAIOMIUX W3
€ro MOJTHOMOYHUI YCTAaHOBJICHHBIX (DefiepabHBIM 3aKOHOM, a PABHO 3aKOHHBIX TPEeOOBaHMIMA
CIIeZIoBaTeNs, JO3HABATENS MM JOJDKHOCTHOTO JIMIA, OCYIIECTBISIONIETO MPOM3BOICTBO IO
Jierry 00 aIMHHICTPaTHUBHOM IPaBOHAPYIIICHUH.

B gactHOCTH, CPOK JaBHOCTH MPUBJICUCHHUS K aIMHHUCTPATHBHON OTBETCTBEHHOCTH 3a
COBEpILICHNE TAHHOTO MpPaBOHAPYIICHUS YBEIHYMICS C TPEX MECSIEB IO OJHOTO Troja.
Kpome Toro, HakazaHue 3a coBeplueHHe NpaBoHapylieHus no cratbe 17.7 KoAll PO s
JIOJDKHOCTHBIX JIMI] TETeph, MOMHUMO IITpada, MpeaycMaTpHBaeT AWCKBATM(DHUKALNIO Ha
CPOK OT IIECTH MECSIIEB IO OAHOTO Toza [7].

B cootBerctBun ¢ denepanbHbiM 3akoHOM 0T 21 gexabpst 1994 r. Ne 69-03 «O
noXkapHoW Oe3omacHOCTH»  (pemepabHBIA  TOCYAAPCTBEHHBIA MOXAPHBIA HAA30p -
JIESITETIPHOCTD YIOJTHOMOYECHHBIX (he/lepaIbHbIX OPraHOB MCIIOMHUTEIHHOM BIACTH, OPTaHOB
WCIIOTHUTENIbHON  BiacT CcyObekToB Poccmiickori ®Denepanuu, OCYIIECTBISIOIINX
HNepeJaHHble IOJIHOMOYMA, a TaKXke MOJBEJAOMCTBEHHBIX MM TOCYAApCTBEHHBIX
YUpEKACHUH, HalpaBlIeHHAs Ha MPEAyNpeXJeHUE, BBISIBICHUE U NpPEceueHUe HapyLIeHUN
OpraHM3alMsIMH ¥ TpaXJIaHAMH TpeOOBaHWIl, YCTAaHOBJIECHHBIX 3aKOHO/AATEIHCTBOM
Poccuiickoit ®enmepanmu o TOkapHOH Oe3omacHOoCcTH (00s3aTeNbHBIE TpPEeOOBAHMUS),
HOCPEJICTBOM OpraHM3allid U MPOBEAEHHUS NPOBEPOK JEATENBHOCTU OpraHum3aluil u
TPpaXIaH, COCTOSHHUS HCIONB3YEMbIX (IKCIUTyaTHPYEMbBIX) HMH OOBEKTOB 3aIlWTHI,
MIPOBEACHUS MEPONPHUATHHA IO KOHTPOJI HA JIECHBIX y4YacTKaX, Ha IMOJ3EMHBIX OOBEKTaXx,
IpH BEISHWH TOPHBIX pPaboT, MpH MIPOM3BOJICTBE, TPAHCIIOPTHPOBKE, XPAaHEHUH,
WCIIONIB30BAaHUM W YTWJIN3AIUH B3pPBIBUATHIX MATEPHAJIOB NPOMBIIUIEHHOTO HAa3HAYCHHS,
NPUHATHS TPEIyCMOTPEHHBIX 3aKOHOJAaTelIbcTBOM Poccmiickoit Pemepannu mep 1o
TpecedeHIo M (MJIM) YCTPAaHCHUIO BBIABICHHBIX HAPYIICHWH, W JCSITEIBHOCTH YKa3aHHBIX
YIIOJIHOMOYEHHBIX OPraHOB IrOCYJapCTBEHHOW BJIACTH MO CHCTEMAaTHYECKOMY HAOJIIOICHHIO
3a WCIOJHEHHEM TpeOOBaHUH IMOXKapHOI 0e30MacHOCTH, aHAJIM3y M NPOrHO3MPOBAHHUIO
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COCTOSIHMSI MICTIOJIHEHMS yKa3aHHBIX TPEOOBAaHUI IIPHU OCYLIECTBICHHH OPraHU3alMsAIMH U
rpax<laHaMU CBOEH J1eATETbHOCTH.

B cootBerctBuu ¢ I[lonoxenuem o epepansHOM rocyjapcTBEHHOM MOXKapHOM HaJ30pe,
YTBEpKICHHbIM NocTaHoBieHueM [IpaBurensctBa Poccuiickoit @enepanuu ot 12 ampens
2012 1. Ne 290, denepanbHblii roCcyqapcTBEHHBIH MOXKAapHBIA HaA30p, 32 MCKIIOYEHUEM
(henepasbHOTO TOCYJAPCTBEHHOTO IOXKAPHOTO HAA30pPa, OCYIIECTBIIEMOTrO B JIecax, Ha
MOA3EMHBIX 00BEKTaX, IPU BEACHUH TOPHBIX padoT, MPU NPOHU3BOJICTBE, TPAHCIIOPTHPOBKE,
XpaHEHHWH, HUCIONB30BaHUM M YTHIW3alUHM B3PHIBUATBIX MAaTE€PHANOB IPOMBIIUIEHHOTO
Ha3HAYE€HMs, OCYIIECTBISIETCS OOJDKHOCTHBIMHM JIMIAMH OpPraHOB TOCYJapCTBEHHOTO
MOXKapHOTO Hamg3opa (enepassHONW MPOTHBOIOKApHOW CiykObl  ['ocynmapcTBeHHOI
MIPOTHBOTIOXKAPHOH cITyKOHI [ §].

Opra"aMu rocyapcTBEHHOT0 M0XKapHOT0 HAJ30pa SBISIOTCS:

e (enepanpHBIN OpraH UCHOIHUTENBHON BIIACTH, YIIOJHOMOYEHHBIN Ha pellIeHHE 3a1a4 B
obyactn mokapHOM Oe3omacHocTH, B Jynne JlemapTameHTa HaJ30pHOM NESTENBHOCTH WU
npodunakruyeckoit paborst MUC Poccun, B cdepy BeaeHHs KOTOPOTO BXOAST BOIPOCHI
OpraHM3aliy ¥ OCYLIECTBIICHHS (elepabHOr0 TOCyIapCTBEHHOTO MOXKaPHOTO HA30Pa;

e Tepputopuanbueie opranel MUC Poccum - oprassl, CHENUaNbHO YHOJTHOMOYEHHBIE
pemate 3a1add TPaXTAHCKOM OOOPOHBI M 3a/aud 110 HPEIYNPEXICHUIO W JIMKBHIALNH
Ype3BBIYAHHBIX CHTyanudi 1o cyOsekTam Poccuiickoit @enmepamuu B JHIE WX
pykoBoxuTenel M CTPYKTYPHBIX HOApa3JeseHHH, B cepy BEACHUS KOTOPBIX BXOJST
BOIIPOCHI OPTaHM3AIMH W OCYIIECTBICHHS (eepaTbHOTO0 TOCYyJapCTBEHHOTO II0KapHOTO
HaJa30pa, M WX TEPPUTOPHAIBHBIC OTHCNBl (OTHACICHUS, WHCIEKIHWH) JM00 OpraHbl
UCTIOJIHUTENFHONH BlacTu cyOBekToB Poccuiickoit denepamuu B paMKax IepeaaHHBIX
MOJHOMOYMH  (efepanbHBIX OpraHoOB HCIHOJHUTEIBHOW BJACTH 10 OCYIICCTBICHHUIO
(enepasbHOTO roCyAapCTBEHHOTO MOKapHOTO HAll30DPa;

® CTPYKTYpHBIE NO/Ipa3/AeICHUS CIIEUATBHBIX U BOMHCKUX HOpa3IeICHHMH.

B nensix moctmxenus Handosee 3(pQEKTUBHOM 3alIUThHl HHTEPECOB IMYHOCTH, 00IIECTBa
W ToCylapcTBa OT TMOapoB, YpPE3BbIYANHBIX CHUTyallMHd, a TakXke OT ONacHOCTEM,
BO3HHMKAIOIIUX IPU BEACHUU BOCHHBIX JACHCTBUM MIM BCIEICTBHE 3TX JACHCTBHH,
MaKCHMaJIbHOTO CHIKEHHSI Harpy3Kd Ha IOPUAMYECKMX M (QU3HYECKHX JIUI TIpU
OCYIIECTBIICHUM HAJ30PHBIX (GYHKIWMH, JOJDKHOCTHRIE juna opranoB ITIH nHamenenst
IpaBaMH 110 OCYIIECTBICHHIO TOCYAAapCTBEHHOTO Haja30pa B O00JAaCTH TIpakIaHCKOH
00OpOHBI M 3aIINTHI HACEIEHHUS W TEPPUTOPHIA OT YpE3BBIYAMHBIX CUTYAIIMH MPUPOJHOTO U
TEXHOI'€HHOI'0 Xapakrepa [8].

B cootBetcTBUM ¢ DenepanbHbIM 3aKOHOM OT jaekadps 1994 1. Ne 69-03 «O moxapHOit
6e3omacHocT» (yHkimu opraHoB I'TIH ycranaBmuBarotrcst I[IpaButensctBom Pocc Hickoi
®Qenep uuu.

Cnucok numepamypul

1. Koncrurynust Poccuiickoii ®epepanuu (mpuHATa BCEHAPOAHBIM TOJIOCOBaHUEM 12
nexabps 1993 r.).

2. Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 11 uronsa 2004 r. Ne 868 «Bomnpockl
MunucrepctBa Poccumiickoit  ®emepanmu  1mo  genaM  TPaKJaHCKOH  OOOpOHEL,
Ype3BBIYAHHBIM CHTYAllUsIM H JTHKBUIAIMH OCICICTBHIA CTHXHIHBIX OCICTBUI.

3. ®enepanbHbiii 3aK0oH 0T 21 nekadps 1994 roga Ne 69-03 «O moxkapHO 6€30MaCHOCTH»
C Pa3INYHBIMU U3MEHEHUSMU U IOTIOJTHEHUSIMH.

4. ®enepanbubiii 3akoH ot 22 urons 2008 roga Ne 123-@3 «TexHudeckuil periaMmeHT O
TpeOOBaHUAX MOXKAPHON OE30IaCHOCTI.

5. Tlocranosnenue IlpaButensctBa Poccuiickoit @eneparuu ot 25 ampens 2012 roma
Ne390 «O poTHBOIIOKAPHOM PEKUME).
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6. @enepanbHbiil 3ak0H 0T 13 urtonsg 2015 r. Ne 267-D3 «O BHECEHUH U3MEHEHUM B CTATbU
260 u 261 Yronosnoro xoaekca Poccuiickoit denepanun».

7. Konekc Poccuiickoii @enepaumu 00 aIMHHUCTPATHBHBIX NpaBoHapymeHusx ot 30
nekadps 2001 r. Ne 195-@3.

8. Tlocranosnenue [IpaBurensctBa Poccuiickoit @eneparuu ot 12 anpens 2012 r. Ne 290
«O ¢enepambHOM TOCYAapCTBEHHOM TOKaPHOM Hag30peM.

HNCCIEJOBAHUE CUCTEM KOHKYPCHOI'O OTBOPA
INPOEKTOB
Bboraros U.H.

bozamos Unva Huxonaesuy — macucmpanm,
Hanpaenenue: UHGHOPMaAyUOHHbIE CUCTNEMbL U MEXHOA02UU,
Kagedpa ungopmamuku u KOMIbIOMEPHO20 OU3ALHA,
Canxm-Ilemep6ypeckuii 20cydapcmeennbili YHUgepcumenm meieKoOMMYHUKAYUuLl
um. npog. bornu-bpyesuua, o. Canxkm-Ilemepbype

AHHOmauua: 6 OaHHOU cmamve NPUBEOCHbl PEe3YIbMAmMbl UCCIe008AHUS  CUCTHEM
KOHKYpCHO20 ombopa npoekmos. [lokazarno, ymo agmomamusuposanmsie cucnmemvl omoopa
nOMO2Yym IKCREpmam NOMpPAmunms MUHUMYM GDEMEHU U CPeOCm8 HA OYUEHKY U 6blOop
nPOeKmos, a maxdice OMcesims 3apanee becnepcnekmushvle npoexmol. [lpoanaruzuposanl
OCHOBHbLE OOCHOUHCMEA U HEOOCMAMKU CYUeCMEYIOUUX CUCEM, U HA OCHOBE NOYYEHHbIX
OAHHBIX CO30AHA COOCMEEHHAS CUCTEMA IKCHEPMU3bL RPOEKMO8.

Knroueevie cnosa: cucmemvl 9KCnepmu3vl npoOeKmos, KOHKYPCHbIIL 0moOop, 6a3bl OAHHbBIX.

Peanuzanysi BeHUypHBIX MPOEKTOB BCETIIA SIBISIIACh OMHUM U3 3()(EKTHBHBIX MEXaHU3MOB
Pa3BUTHS HAYIHO-TEXHHMYECKHX CHUCTEM W HAyYHOTO IOTEHLHaJa CTpaHbl B IenoM. OjHako
MPOLIECC PACCMOTPEHMS M PUHATHS B SKCIUTyaTAIIHIO STUX CHCTEM CBSI3aH C BEICOKUM YPOBHEM
pHCKa M HEOIPEIeNICHHOCTH, YTO JIeNIaeT aKTyalbHBIM MPEIBapUTENbHBIA MPOLECC IKCTICPTHURBI
u orbopa mpoekToB. Takum o00pa3oMm, paboTa KOHKYPCHOM KOMECCHH, 3aKITIOYAroIasicss B
OLICHNBAaHUHM M OTOOpE, KaK M 3asfBOK Ha MPOEKTHI, TaK W CaMHUX MNPOEKTOB HYKHACTCS B
aBTOMATH3aLMX U NHYOPMAIIMOHHON MOJUIEPIKKE.

AKTyanbHOCTb aBTOMATH3allMM IIpOLECCa SKCIEPTHU3bl NPOEKTOB 3aKIIOYAeTCs B
HEOOXOIMMOCTH CO3JaHUsl YIOOHOTO pEIICHHs IO OIEHKE M OTOOpY MPOEKTOB, u30eras
MHOTOKpPaTHOTO TMOBTOPEHHS PYTUHHBIX TIPOLECCOB M MHHUMHU3UPYS TpPYyX YIJICHOB
KOHKYPCHOI KOMHCCHUHU.

s momHOTO OTOOpaXKeHHS CTPYKTYPHI IPOEKTHPYEMOW CHCTEMBI JIKCHEPTH3HI
MIPOEKTOB CO3/IaHa CTPYKTYpHO-QYHKIIMOHANbHAS qUarpamma cucteMbl (puc. 1). B gannoit
CTaThe PaCCMOTPEH CIPOECKTHPOBAHHBIN ()ParMEeHT CHCTEMBI, BKIFOUAIOIIIHA B ce0s OLIEHKY
u oTOOp mpoekToB. M3 pHucyHKa BHAHO, YTO CHCTEMa BKJIIOYaeT B ceOs 0asbl JaHHBIX,
COJIeprKalylo HH(POPMAIMIO O KOHKypce (YCIIOBHS NTPOBEJCHNUS, AaTa Hayajda ¥ OKOHYaHUS
NpOBEIECHUsT M T.JI.), y4YacTHHKax (COAEPXKHUTCS TOJBKO Ta WHQopMamms, Koropas
HeoOXxoxuMa Il IPOBEICHUS] KOHKYPCOB), SKCIIEpTaxX M HPOEKTax.

OObsiBIEHNE 0 KOHKYpCE, BKIIIOUYarolee B ce0sl yCIOBHS KOHKYpCa, CPOKH MPOBEICHHS,
LeIIN ¥ 3a]]a4 KOHKYpca ITyOJIMKYIOTCS Ha caliTe YHHBEPCHUTETA.

Cucrema 0TOOpa MPOEKTOB CO3/aHa ISl KCHepTH3bl poekToB B pamkax CIIOI'YT mo
METOAY B3BEIIEHHOH CyMMBI KpuTepues (1).

F(flw) = wify + -+ win fin #(1)
m

rac — KO3(1)(1)I/IIII/I€HT BaXXHOCTH, f — OLCHKa JKCIIEPTa IO KPUTECPUIO, -
KOJIMYECTBO KPUTCPUECB, IO KOTOPBIM OLICHUBACTCA IIPOCKT.
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Hcxons m3 ycinoBuil poBefeHUs KOHKYpCa, OpraHM3aTOpbl KOHKYpCa YCTaHABIIMBAIOT
KPUTEPHH, TO KOTOPBIM OJKCIIEPTHI CTaBAT OLEHKM, a TaKXKe YCTAHABIMBAIOT HMX Beca.
Opranusyemblii  KOHKYpC  IPOBOJUTCS 110  pPa3HbIM  HAayYHBIM  HalpaBJICHUSIM.
[IpoekTupyemast cucrema MOJHOCTHIO OMMpaeTcs Ha 0a3y JaHHBIX, KOTOpas COJECPKUT B
ce0e crenyroyro HHHOPMAIIHIO:

— uH(OpPMAIHIO 0 KOHKYpCaxX;

— uH(OpPMAIIO 0 HAYIHBIX HATIPABJIICHUAX;

— wuHpOpMAaIHIo 00 yJaCTHUKAX KOHKYpPCa;

— wuHopMaIHIo 00 IKCIEePTaX;

—  uWH(OPMAIHIO 0 KPUTEPUSIX OLICHUBAHHUS;

— MH()OpPMAIHMIO O BaXKHOCTH (BEcax) KPUTEPHEB;

— CIpPaBOYHYIO MH(OPMALIUIO O TOIDKHOCTSX.

Jnst ynoGcerBa npencraBieHust MHPOPMAIUH O MpoLiecce 0TO0pa MPOEKTOB JAHHBIN ITPOLIECC
paszmernsieTcss Ha JiBa IoJPTana: mojdTan otéopa W (GopMupoBaHHME 0a3 JAHHBIX O MPOEKTax
(puc. 1) u mogdTan OlleHWBaHUSA U TIPEICTABIICHUE PE3YIbTaTOB OLICHUBAHUS (pUC. 2).

Hopmame HelIe
IO¥-TEI

NP ABHTENECTEA

Pd

YcnoBns KOHEYpCa

o

$opvmpoRaHHE 3anpoc Ha 3AABKY

JannEe o BT zamrox BEom JaHHEIX B samox . .
[poeKTax 0 3afBKax HaHHEIE 0
33gBKE
DopMHp OB BHHE BJl skcniepTos
JamnEle 0D B npoexmok | Bron maHHEX Hu dopmanus o6
IKAIEPTax l 06 SKCIepTa IHCTIEPTE

OpraHfzaropsl KOHKYpCa

Puc. 1. [loosman ombopa u popmuposanue 6a3 OaHHBIX O NPOEKMAX

KaxxgomMy ydYacTHMKY H OKCHEpTy MPHCBAWUBACTCS YHUKAJIBHBIM HICHTU(DHUKATOD,
OTJIMYAIOIIMNA UX OT APYTrUX YYACTHHUKOB U HKCIEPTOB COOTBETCTBEHHO. IIpOEKTHI MOTYT
MMETh OJMHAKOBBIE HA3BaHMs, U OHU MOIYT IOAABATHCS Ha pa3Hble KOHKYPCHI, HO OHH
OTIIMYAIOTCS 10 CBOEMY YHHMKaTbHOMY mmdpy. Beca omHUX U Tex e KPUTEPHEB, a TaKXKe
UX KOJIMYECTBO MOTYT Pa3iIHuaTbCs B 3aBUCUMOCTH OT KOHKYpCa. YUaCTHUKU OTIPABISIOT
CBOM IIPOEKT Ha KOHKYPC, yKa3blBas OJHO U3 MPEI0KEHHBIX HAyYHbIX HanpaBiaeHud. OquH
M TOT € IPOEKT MOXKET (PUTYypHpOBaTh B HECKOJBKUX CXOXKMX HAYYHBIX HAlpPaBICHHUAX U3
Pa3HBIX KOHKYpCcOB. OJIH MPOEKT MOXKET UMETh HECKOJILKO aBTOPOB (COaBTOPOB).
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VenoEnA KOHEYpCa

-

I'padnige croe mpencraenemie

OmnpepeneHue

obmredi oueHEH DESTOR »
npocKra TexHHYECKOS NPEICT ARNCHRE

pes-TOB
L Pexomenmanun JIIP

$opuupoBaHHe
HHHOpMAITH GHHOH
MOJENH IPOeKTOE

JIaHH & O

ZAAEKE M= GopMalioHHAT MOTETE

DopMEpOEIHHEE
KpHTEpHEE
Bricraenenne

Kpur epHH npoekT OIEHOK TI0

KDHT €pHAM

Hudopuanus ob
SKCTepTe
I porpanMEo-aH U THYECKHH KEOMIUTEEC
Opranu=aTopsl KOH Ky pea JHCIEPTHI

Puc. 2. Iloooman oyenusanus u npedcmagnenue pe3yibmamos oYeHU8anus

Tarxke cucTeMa XpaHUT B ceOc HMH(POPMAIUIO O HAYYHBIX PYKOBOIUTEIAX MPOCKTA.
Hayunbiif pykoBoguTens He MOXKET KypHUpOBaTh OJHOBpeMEHHO Oonee 5 mpoektoB. Ha
sTare 00paOOTKH 3asBOK BBIOJHEHUS OSTOTO M MPOYMX YCIOBUH KOHTPOJIHPYETCS
opraHMzaTopamu KoHKypca. Ecnn uneHtTudukaTop pyKoBoguTesst GUrypupyer B oonee, 4em
B 5 IpoeKTax, TO 3THX PYKOBOAMTENEH IO OJJIEKTPOHHOH mouTe HH(YOPMHUPYIOT O
HEO0OXO0IMMOCTH OTPaHUYUTh KOJIMYECTBO KyPHPYEMbIX IIPOCKTOB.

Cucrtema OICHMBaHUS MPOEKTa MPOHUCXOMUT CclexylomuM obpaszoM: Kaxnelii u3
9KCIIEPTOB CTABUT OLEHKHU IPOEKTY 1Mo 10-0anmmbpHON MIKajze Mo KPUTEPHAM, 3asiBICHHBIMU
OpraHMzaTopamMH KOHKypca. Jlajee oleHKa, BHICTABIEHHAs! SKCIIEPTOM, YMHOXAETCS Ha BEC
KpUTEpUs, IOJy4aeM 3HaUCHHUE B3BEIICHHON CyMMBbl KDUTEPUEB, OIIMCAHHYIO paHee.

B koneunoMm wutore PpacCUYUTBIBACTCA CpeL[HI/Iﬁ 6am1, IMYTEM BBIYUCICHUA CPEAHETO
apudmerryeckoro (2).

1 n
F= EZ F(flw) #(2)

T7ie N — KOJIMYECTBO IKCIIEPTOB, OIEHUBAIOMINX MpoekT. CpexHuii 6an, BEICYUTAHHBINA
CHUCTEMOW, W SBISIETCS DPEHTHHIOM MPOEKTa. OKCHEPT HE MOXKET OLEHHBATh IPOEKT,
HaXOJIAIINNCS BHE MPEIEIOB €ro KOMIIETCHIINH (HaIpaBIeHNe, B KOTOPOM CBEAYII SKCIEPT,
JIOJDKHO COBHAJIaTh C HAINpPABICHHWEM, 110 KOTOPOMY IOJaH OIICHWBAEMBIN HKCIEPTOM
MIPOEKT).

[lo >xemaHMIO IOJB30BATENs, CHUCTEMa OTOOpaXKa€T NPOEKTHI, YIOPSAOYUB HX IIO
yOBIBAaHHMIO/BO3PACTAaHHUIO OLEHKH, OT(WIBTPOBAB MO OINpPEIEICHHOMY HalpaBjiIeHHIo,
aBTOPY, PYKOBOJMTEIIIO U IIPOY.

Jns pazpaboTku 0a3bl JaHHBIX HCIIOIB30BAHO NporpammHoe obecnieueHne Microsoft
Access. CYB]l Microsoft Access 3aHUMaeT OIHO W3 BEAYIIUX MECT CPEIH CHCTEM IS
MIPOEKTHPOBAHUS, CO3MaHHA M OO0paboTKM 0a3 MaHHBIX BBUAY TOTO, YTO MpeaaracT
60JIBIIIOE KOIMYECTBO MAcTEPOB, KOTOPBIE BBHIIIOIHSAIOT OCHOBHYIO padOTy 3a IMOJIb30BATENs
mpu paboTe ¢ MaHHBIMH U pa3pabOTKe NPWIOKEHUH, IMOMOTAIOT HW30€KaTh PYTHHHBIX

JIeHcTBUH W o0serdaroT paboTy HEMCKYIIEHHOMY B MPOTPaMMHPOBAHHU IIOJB30BATEIIO.
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I[Momumo storo, MS Access HOCTOSIHHO OOHOBJISICTCS HPOU3BOJUTENIEM, MOJJICPKUBACT
MHO>KECTBO SI3bIKOB M IIOJIHOCTBIO COBMECTHM C OTEepaliioHHON cucteMoid Windows.

B npouecce co3zmaHMs cHCTEMBI BBIIENEHBI ciexyromue cymHocTH: «KoHkypey,
«Ha3s np», «HampaBnenue», «Oxcmept», «lIpoekT», «YdacTHHK», «JlOJKHOCTBY,
«KomnereHTHOCTBY, «Ha3zp np-Yuy, «IIporpamma x», «Kputepuit», «Becy», «Onenkay». 13
Hux cymHoctu «Ha3s np-Yu», «KomnereHTHOCTEY, «Becy, «Ilporpamma k», «IIpoekt» u
«O1eHKay SBISIOTCS aCCOINATHBHBIMH.

Omnpenensist nepuuneid kmod (Primary Key, ganee PK) n Bropwunsnii ximou (Foreign
key, mamee - FK), umeem crexyromue aTpiuOyThL:

— Hass_mp (Kon_na3e(PK), Ha3s_mp, ®aiin);

— Konkypce (Kog_x (PK), Haum_k, [Tomoxenwne, [lata H, [lata okoHd);

— Hanpasnenne (Koa_u (PK), Ha3s n);

— IIporpamma x (Kon_ k (PK), Kon n (PK) — 06pa3ytoT coctaBHOMH Kit04)

— Ipoexr (Kox_mp (PK), Kox_x (FK), Kox_ = (FK), Kon_nass (FK));

— JHomxnocts (Kog_n (PK), Haum_n);

Vyactauk (Koa_yu (PK), ® yu, 1 yu, O_yu, Co I'VT, Iloagpaznenenue, Kon n
(FK) Kype, E_y4, Ten_yu);

— Oxkcnept (Kox_ 3 (PK), @ 3,1 5,0 3, C I'VT, Kog_n (FK), E », Ten 3)

—  Kowmmerennus (Kox_u (PK), Kox_s (PK));

— Ha3s_mp-Yu (Kog_na3zs (PK), Kon_y4 (FK), lata_m, Cratyc_y4);

— Kpurepnit (Kox_xp (PK), Ha3s_kp);

— Bec (Kox_B (PK), Kox_x (FK), Kox_xp (FK), Bec_xp);

— Onenka (Kox_o (PK), Kon_np (FK), Kox_s (FK), Kon_» (FK), Ouenka)

IMocne co3nanus cymHoOCTeW M X aTpuOyTOB B KOHCTpyKTOpe Microsoft Access u
MPOCIUPOBAaHMs CBA3eH THNA «OAMH — KO — MHOTMM» U «MHOTME — KO — MHOTHM»
nojy4aercsi cxema qaHHbIX puc. 3 (Bec, Ouenka, Konkypc, Kputepuii, I[Ipoext, Oxcnept) u
puc. 4 (Ha3s_mnp., KomnerentHocts, JlomkHocTs, [Iporpamma_k, HampaBienue, Y4acTHUK,
Hasea np-Yu). B npouecce co3nanus cymHocTel Kak1oMy aTpHOyTy YCTaHOBIICHBI THITBI
JIAHHBIX C LEJIBIO MPEIOTBPATUTh BBOJ HEKOPPEKTHBIX 3HAUEHHH.

[TpoekTupoBaHue cBsI3el MEXy CYIIHOCTSIMH 00€CTIeunBacT:

— LEJIOCTHOCTh JAHHBIX, T.6. NpPH J00aBICHWM 3HAYECHUS BTOPUYHOTO KIIOYa,
OTJIIMYAIOIIETOCs OT 3HAYCHUS IEPBUYHOTO B TaOIHUIE, OT KOoTopoi mueT cBs3b, CYB]]
BBIIACT OIIUOKY;

— KackaJiHOe OOHOBIIGHHE CBS3aHHBIX IOJICHl — BCE 3aIHCH IOJYMHEHHBIX TaOIHUIl
OOHOBIISIOTCS B COOTBETCTBHE C U3MEHEHHBIMH JJAHHBIMH B TJIaBHOH Ta0uIunIle;

— KacKaJHO€ YHaJieHHe CBA3aHHBIX — W3 MOJYMHEHHON TaOJHIbI yNAJISIOTCS TE XKe
JTaHHBIE, YTO y/aJeHBI U3 TJIaBHOM.
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, EES

Koa_np
Koa_x
Koa_H
Kon_razs
Koa_o i
Koa_np

Koa_B
Koa_a =
OueHra
T
Kon_B

Koo_k :
Koo_kp
Bec_kp 1

.
Haum_k 1

Koag_=

D 3

W_s

0.3

e

Koa_no

E:5

Ten_s

MoncxeHWe
Hata H
HaTta_oKoHY

-
Koa_kp
Haze_kp

Puc. 1. Cxema oannvix (Bec, Oyenxa, Konxype, Kpumepuii, Ilpoexm, Dxcnepm)

J1st TpoBEpKH KOPPEKTHOCTH TOCTPOEHHS JIOTHYECKOH CXEMBI JaHHBIX CYIIHOCTH
3aITOJTHEHBI TECTOBBIMU TaHHBIMU, HE MEHee 5 3amuceil Ha CYIIHOCTb.

B Microsoft Access ¢ moMomp0 MacTepa MOJICTAHOBOK CYIIECTBYET BO3MOYKHOCTH
JI00ABHUTH B CYIIHOCTH ITOJIE, MTO3BOJIAIONICE MCKATh JaHHBIC B JAPYroi cymHOCTH. OOBIYHO
9TOT METOJ HWCHOJB3YeTCS A CO3IaHds CBsA3eH MEXIy CymrHocTsMu. Hampuwmep, B
cymHocTH "YyacTHUK" ecTh mnosie "J{oJKHOCTB", Ha3BaHHE AOJDKHOCTH AJii KOTOPOTO
BEIOMpaeTcst u3 Tabiuik! " JJomKHOCTE" .
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Kon.p .

oo
Koa_k —_—— == {on K

aa = e
Koa_naze % anpasneHue

Koa_H

Haze_H

, EET——
Kon_Hase
Hazs_np
aiin
g Kon_nass
Koa_y4
eaepr | fatan
Koa_s CraTyc_yd
D3
W3
O3 YUSCTHUK .y
cnT Ly Konnerermrocrs [l Kon_y4 .
Koo_a oo 0A_H [ D_ydy
E.s Koa_s W_y4
Ten_a O_yH
Co ['¥T
il Moapazaenenwe
Niorcoce [ O]
Koa_a Kypc
Hawmm_n E_y4

Ten w4

Puc. 4. Cxema oannvix (Hassé_np., Komnemenmuocmo, JJonscnocms, [lpoepamma_x, Hanpaenenue,
Yuacmuuk, Hazsa_np-Yu)

CTOUT OTMETHTB, YTO MacTep IMOJCTAHOBOK HE TOJBKO OTOOpaxkaeT BBHIOOP M3 OJHUX
JIMIIb TIEPBUYHBIX KIIIOUSH OJDKHOCTEH, OH TaKkXKe JaeT MOSCHEHUS K KIF0oYaM, MMOKa3bIBas
KaKoMy NEpBHYHOMY KIIIOUY, KaKas JOJDKHOCTh COOTBETCTBYET.

BaxubsiM noctonHcTBOM Microsoft Access sBIsieTCSl HaJMuue KOHCTPYKTOp (opm,
YTOOBI MNpeACTaBUTL NJAHHBIC B yZ[O6HOM JUIA TI0JIB30BaTC/IA BUJAC, a TaKXC HAJIUYHC
KOHCTPYKTOpPA 3aIlpOCOB, KOTOPBIH MCIIOIB30BAH Ul CO3JaHHA KOHTPOJBHBIX 3alIpOCOB HA
9Tare TCCTUPOBAHUSA CUCTEMBIL.

Co3naHbl  3ampochkl, OTOOpaXkaloIIMe Ha3BaHUS MPOEKTOB, HA OIEHKY KOTOPBIX
HAa3HAYCHO MEHbINe, 4eM 3 aKchepra (T.K. MO YCIOBHSM KOHKypca Ha OLICHKY IIPOEKTa
HEOOXOAMMO Ha3HAYWTh MHHHMYM 3 9Kcmepra Ui oOecredeHus OOBEKTUBHOCTH
OLICHUBAHMs), @ TAK)Ke BBHINOJHEH 3alpoc Ha OTOOpa)KeHHE YYaCTHHKOB-PYKOBOAUTEINEH,
HOJ YBbHM KypaTOPCTBOM HaxomuTcsi Oojee S5 MPOEKTOB (YTO TaKkKe HPOTHBOPECUHUT
YCIIOBHSAM KOHKypca). Takike co3aH 3anpoc, BEIBOJALINI CIIMCOK MPOEKTOB, MOJaHHBINA MO
yKa3aHHBIM HAIIPABJICHUSIM, B YKa3aHHOM KOHKYpCE, 33 YKa3aHHbIH IEepUOI.

Cnucok numepamypul

1. Jlunanosa H.A. Yupasnenue aaHHbIMHU: KoHCHekT jekuit. / CII6.: CII6I'YT, 2016.
43c.

2. Kapnoea T.C. ba3bl naHHBIX: MOJIeNH, pa3pabortka, peanuzamnus. / CII6.: [Tutep, 2001.
304 c.

3. CnpaBka cHCTEMBbl MOAJCPKKU NPHUHATUS pelleHuil [OnekTpoHHBIN pecypc]. Pexum
JocTyma: http://nootron.net.ua/Help.htm?p=content.html/ (mata oOpareHus:
05.05.2018).

4. Cucrtema oTOOpa MHHOBAIIMOHHBIX MPOEKTOB [DJIEKTPOHHBIH pecypc]. PexxuM mocryma:
http://investobserver.info/sistema-otbora-i-ocenki-innovacionnyx-proektov/ (mata
obpamenus: 10.05.2018).

5. Poccuiickuii poua pyHIaMEHTATBHBIX UccienoBaHui. Omucanue sxcnepTu3sl B PODU.

[DnexTponnsiit Kypc]. Pexxum goctyna: http://www.rfbr.ru/rffi/ru/expert_projects/ (mara
obpamenus: 10.05.2018).
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6. [lybnoe I1.FO. Access 2000. IIpoektupoBanue 6a3 manueix. M.: JIMK. Mockga, 2015.
272 c.

7. Kypnan ympasneHus npoekTamu. DOpMHpPOBaHHE METOOJOTHH OTOOpa MPOCKTOB,
npeiaraeMbIX K peaiu3aliid: o00OLIeHHE OmbITa. [DIEKTPOHHBIH pecypc]. Pexum
JIOCTyTIA: https://pmmagazine.ru/articles/formirovanie-metodologii-otbora-proektov-
predlagaemyx-k-realizacii-obobshhenie-opyta/ (nara ooparmenus: 15.05.2018).

YUCJIEHHOE MOJEJIUPOBAHUE B [IPOI'PAMME ANSYS
T'o10BKOBa 10.C.

Tonoskosa FOnusa Cepeeegna — mazucmpanm,
Kageopa canumapHo-mexHu4ecKux CUcmem,
Tyavckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

VIIK 004.94

[lporpamMmbl  JUIs  YHMCJIEHHOTO  MOJICIUPOBAHUS  HCCIEAYEMBIX  Pa3sHOOOpa3HbIX
MPOLIECCOB IUIOTHO BOIUIM B KHU3Hb U pabOTHl YUEHBIX, KOHCTPYKTOPOB, WHKEHEPOB M
JPYTUX CHELUATUCTOB, YTO CBA3aHO C MPOCTOM M THOKOCTBIO MPOBeIeH s pacyeTos [1-3].

B nanHOIl paboTe MPOU3BOJUTCS HCCIIEOBAHUE JABJICHUI JKUIKOCTH U €€ CKOPOCTh B
TpyOe C psAOM NPENsSTCTBUM, B TOM YKCIIE U pacliupeHue TpyOonpoBoaa, U MOIyOTKpbITast
3aropHas apmarypa. [Ipu ckopocTr Ha BXoze B 3 M/c paccMaTpHBAJIOCh JaBJICHUE BOABI HA
cTeHku TpyO (puc. 1), maBueHne BOOH B cedeHNH XZ (pHC. 2), MPH 3TOM HCIIONB30BAIACh
Mozenb TypOyneHTHocTH k-E, ipu ee nHTeHCHBHOCTH B 10%.

Pressure
4.019e+04

2.201e+04
3.823e+03
-1.436e+04

-3.255e+04
[Pa]

Puc. 1. Jlagnenue na enympenneii nogepxnocmu cmenku mpyo

Total Pressure
4.386e+04

2.476e+04
5.659e+03
-1.344e+04

-3.255e+04
[Pa]

Puc. 2. [lasnenue 6 ceuenuu mpyo

CKOpOCTh IBMKEHHSI BOJIBI IPOJIEMOHCTPUPOBAHA HA PUCYHKE 3.
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Velocity @

. 1.046e+01

[ 7.854e+00 /gjﬂ)
F 5.247e+00 &
[ 2.639e+00

I 3.164e-02

[m s*-1]

W
N
Puc. 3. Cropocmw 60001

Ha ydvacTke, rje NpHCYTCTBYET pacliMpeHHe TPyOONpoBoa, HAOIIOAACTCS CHIKCHHUE
CKOpOCTH JBIDKEHMS BojAbl. OJHAKO TOCHe CYXCHHMS pPACHIMPEHUS IPOUCXOAUT
BOCCTaHOBJIEHHE CKOPOCTH A0 NEPBOHAYAIBHBIX 3 M/C.

B 30He HEMOJHOrO OTKPHITUS 3allOPHOTO KpaHa HaOIIogaeTcs YBEIMYEHHE CKOPOCTU
BOJIbI 10 10 M/C, HO yKe TToCiie CKOPOCTh HOPMAIIU3YETCsl M Ha BBIXOJE COCTaBisieT 2,9 m/c.

Cy’keHusl, paclIMpeHHs, U3MEHEHHUs HalpaBJIeHUS MOTOKOB, pa3HOOOpa3Has apMmaTypa
ABJAIOTCA NPEIIATCTBUAMUA HA NIYTU ABMKCHUA BOABI U ITO3TOMY UX CBOCBpeMeHHLIﬁ pacyeT
Y aHaJHU3 MMOBE/ICHUS BUXPEH JKUIKOCTH TO3BOJIUT MPEIOTBPATUTE P MPOOJIEM, TAKUX KaKk
CHI)KEHHE pabovero JaBICHHs 1 MACCOBOIO pacxoa.

Cnucok numepamypol

1. Iasmunosa HU.M. BopgocHaOxeHne u BomooTBeicHue. YueOuumk / WM. TlaBnuHOBa,
B.U.baxenos, N.I'. I'y6uii. M.: FOpaiit, 2013. 480 c.

2. Hmepennuxm J].B. Tunpasnvka: YueOHUK 1 By30B. M.: Dueproatommsaar, 2008.
640c.

3. Hobpomvicnoe A.A. BogocHabxenue, kananuzanus. [IpoTuBonoxapHas 6€301aCHOCTb.
[TpakTHyeckue peKOMEHIALUH 110 MPOSKTUPOBAHHUIO U CTPOUTENBCTBY TPYOOIIPOBOJHBIX
CHUCTEM, B TOM YHCIIE C MPUMCHEHHEM IUIACTMAcCOBhIX TpyO / A.Sl. J[0OpOMBICIIOB,
E.E.Kuproxanues. M.: ABOK-TIPECC, 2008. 727 c.
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TUIBI CHETUNKOB BO/IbI
ToaoBxoBa 10.C.

Tonoskosa FOnus Cepeeegna — mazucmpanm,
Kageopa caHumapHo-mexHuuecKux Cucmem,
Tyavckuii 2ocyoapcemeennvlil yHusepcumem, 2. Tyna

VIK 628.1

Hay4nas MbICIIb HE CTOMT Ha MeCTe, M KaKIbIi IO/ Ha MPUIAaBKH CIELUaIN3UPOBAaHHBIX
Mara3iHOB BBIKJIAJIBIBAIOTCSI HOBBIE M300peTeHusi, Oojiee coBepIIeHHbIE, 0ojee IOoporHe.
OnHako J0pOro He BCerja KauyecTBEHHO, a 0Oojee COBEpIIEHHOE W300peTeHHe, COBCEM
HEeoOs3aTeNIbHO, NPHMXKHUBETCA B BalleM JOME HIM XO3siicTBe. Tak ae1o OOCTOMT U C
Bozmomepamu [1-3].

CyeTynkd BOABI MEXITy COOOW MeiiTcs Ha: MeXaHWYecKHe (TaXxOMETPHUYECKHe),
3JIEKTPOMAarHUTHBIE, YIbTPa3ByKoBble. CaMble IIPOCTHIE, M ECTECTBEHHO CaMble HE JJOPOTHE,
3TO BOAOCUETYMKH MEXaHW4Yeckue. [IpudeM nieHa Ha npubop ydera 3aBUCHUT HE TOJIBKO OT
ero "HaBOPOUYEHHOCTH", HO U OT TOYHOCTH MOKa3aHUH.

TaxomeTpudeckue CUETYHKH OBIBAIOT OJHOCTPYHHBIMH M MHOTOCTpYHHBIMHU. bosbliee
KOJIMYECTBO CTPYH, MPOXOJSIIMX CKBO3b TYypOHMHY, JellaeT IoKazaHus mpubopa Ooiee
TOYHBIMH, a, CJI€JJOBATEIIbHO, TAKOW BOJOMEP HIKOHOMHMYHEE, XOTS M3HAYAJIBHO U HECKOIBKO
JOpoke onHocTpyitHoro. Tak jke pacxomoMepbl OBIBAlOT CYyXMMH M MOKpbIMH. boiee
TOYHBIM, M 0oJiee HaJEeKHBIM, YYHTHIBAs Ka4deCTBO Halled BOJbI, KOJIMYECTBO B HEM
MEXaHUUECKUX MIPUMECEH, y IKCIIEPTOB CUNTACTCSI MHOTOCTPYHHBIH, ""cyxoi" mpubop ydeTta
BOJIOTIOTPEOIICHHUS.

IIpu pabote '"Mokporo" BoOAOCYETYMKA BOZa CO BceM "MycopoM" MPOXOIUT
HETIOCPEICTBEHHO CKBO3b TypOMHY pacxojoMmepa. JTO MOBBIIIAET YPOBEHb M3HOCA YacTeH
MEXaHN3Ma, ¥ YBEJIMYHMBACT IMOTPEIIHOCTh B IMOKa3aHWAX. B ciydae Mcronbp30BaHMSA, Tak
Ha3bIBaeMoro, "cyxoro" BogoMepa COOCTBCHHO MEXaHH3M, YYUTHIBAIOIIUN KOJIHYECTBO
MIPOXOAIIEH CKBO3b HETO BOIBI, 3AIIMIIECH TePMETHYHBIM, BOJOHEIPOHUIIAEMBIM KOPOOOM.
Takoi crmoco0 3amuThl OT MOBPEXJICHUH M KOPPO3UHM 3HAYUTENHHO YBEJINYHMBAET CPOK
CiryKObI cyeT4yrKa BoJbl. [[pocTOTa TAXOMETPUUECKUX CUETYMKOB HE CHIDKAET KaueCTBa X
paboTHI.

TaxoMmeTpudeckre CYETYNKHN Ha BOJY HE KallpH3HBI B HCIOJIB30BAHUHU, X MOXKHO JIETKO
YCTaHOBHUTH WM 3aMEHHTH, a TaK)Ke OHM HE CIIOKHBI IIPU MPOBEICHNH MOBEpOK. [loaTomy,
Ha CETOJHALIHUI JIeHb, 3TOT BHJ BOIOCUETYMKOB - CAMBIH paclpOCTpaHEHHBIH OBITOBOM
npubdop ydera B EBpone m Poccum. EcTh eme omHo pasieneHHe TaxOMETPHYECKHX
Pacxo10MepOB 110 KJIAcCy TOYHOCTH.

I'pamanms maer ot caMoro mpocroro knacca A 0 BBICOKOTOYHOTO Kiacca C, KOTOpPBIH
0e3 mpobieM MOXeT TPOCUYHUTHIBATH (pacxon Bonael MeHee 10 nuTpoB/ 9ac), T. e. make
MaJlefIne MpoTeYKy B Bamlel caHTexHuke. Ho omsaTe-Takm, 60yree TOUHBIE PacX0JOMEPHI -
6onee moporue. 1 31ech TOMBKO Baly MOTPEOHOCTH UMEIOT 3HAYCHHE.

CripaBe[UIMBOCTH PaAM CIEAYeT YIOMSHYTh OoJiee CIIOXKHBIE D3JICKTPOMAarHUTHBIC
nprOOpPHI ydeTa BOABL. JTOT BHJ CUETIYNKOB B EBpome HCHOIB3YIOT B KayecTBE OBITOBOTO
BOoJloMepa ropasno uvamie, 4eM B Poccun. OmHako B Hamiell cTpaHe, IJie Ka4eCTBO BOJBI
JTaBHO OCTABJISIET JKENATh JIyYIIEero, JOPOTHE 3JIEKTPOMArHWUTHBIE MPHOOPH IIUTEIHHOE
BpeMs He npojepxartbest. OHM OoJiee KalpH3HBL, O3TOMY padOTaTh J0JIT0 U KayeCTBEHHO
Ha "Hameil" Bojie UM POCTO HE MO CHITY.

W 310 BechbMma cepbe3HBI MHHYC (€CTECTBEHHO, MOMHMO IIEHBI) 3JIEKTPOMAarHUTHBIX
BOJIOMEPOB. YIJIbTPa3BYKOBBIE CYETYMKH 4damie (M 3TO SKOHOMUYECKH OIPaBIaHO)
UCIIONB3YIOTCS HAa NPENNPHUATHAX, a TakKe B YacTHBIX JIOMax OOJIBIIOW IUIOHIAJbI0 |
BoJIONIOTpeOeHneM. VIMEHHO NOATOMY OHHM TOTpeOUTEeNel WHTEPECYIOT B HOCIIEIHIOI
ouepenb, a 3HAYWT, U Mbl UM BHHMMAHHUE ynaensiTh He Oynaem. IIpomsBoamrened OBITOBBIX
npuOOpoB  ydera BOAOMOTPEONICHUS CETOAHS OrPOMHOE KONMW4ecTBO. [IpeampusTui,
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OKa3bIBAOMIUX YCIYT'd 10 YCTAHOBKE, IMOBEPKE, 3aMCHC BOJOMCPOB CIIC OoJbIIe. 33[[3"13
KaXXa0ro HOTpe6I/ITeJ'I$I BI)I6paTI) cebe 1o CpeacTBaM U II0 H€O6X0ﬂI/IMOCTI/I HUMCHHO TOT
pacxoaomep, KOTOpLIﬁ HOHOﬁHCT KOHKPETHO €MYy.

Cnucox aumepamypul

1. Haenunosa H.M. BopocHaGxkenne m BomoorTBenenue. YueOnuk / M.M. IlaBauHosa,
B.M.baxenos, N.I". I'yomii. M.: FOpaiit, 2013. 480 c.

2. HImepennuxm J.B. Tunpasnuka: YdeOHHK 1 By30B. M.: DHeproatomusmat, 2008.
640c.

3. Jobpomeiciose A.A. BonocHabxenne, kaHanmzanus. [IpoTuBomnokapHas 6€30mMacHOCTb.
[IpakTHyeckre peKOMEHJalNH 110 IPOSKTUPOBAHUIO M CTPOUTEIBCTBY TPYOOIPOBOTHBIX
CHCTEM, B TOM 4HCIIE C NPHUMEHEHHEM IulacTMaccoBbiX Tpyo / A.Sl. JloOpomsicios,
E.E.Kuproxanues. M.: ABOK-TIPECC, 2008. 727 c.

3ACOPBI B KAHAJIU3AIIUA
To1oBKoBa 10.C.

Tonosrosa FOnust Cepeeesna — mazucmpanm,
Kagheopa caHumapHo-mexHu4ecKux cucmem,
Tynvckuil eocyoapemeennvlil yHusepcumem, 2. Tyna

VIK 628.2

CaHTEXHUYECKHE YCTPOMCTBA B IPOLECCE HKCIUTyaTalMH PaHO MM MO3AHO HMEIOT
CKJIOHHOCTb K 3acopeHHo. CHaudana yxyJuaercs OTTOK BOJBI, a 3aT€M IOJIHAs 3aKylopKa
cnirBa. B mepByro ouepenp 3acopsioTcs CH(OHBI, KOTOPHIE yCTaHOBJCHHI B YHHTAa3ax,
paKoBHMHAX WJIM KaHAJU3AIMOHHbIE TPYO®I [1].

CuQoHbBI HCIOJNHSIOT POJb BOJSHOTO 3aTOpa, OHHM MPEMATCTBYIOT PacIpOCTPAHEHHUIO
HENPUSATHOTO 3amaxa B nomenieHue. Eciu cudoH 3acopuics, Boja TeyeT MEJICHHO, W
3amaxy MPOHMKAIOT B momenieHne. Hanmmume 3amaxa cpa3dy TOBOPUT O CaHTEXHHYECKOM
npobieme.

CHayana MOXXHO BOCIOJIb30BaThCsl BAaHTY30M JJIsl IPOYMUCTKM CTOKa. Yarie Bcero mpu
HEOOJIBIIIOM 3aCOpe ITOTO OBIBAET MOCTATOYHO. HeoOX0aMMO 3aKpBITH OTBOAHOE OTBEPCTHE
B BepXHeEW yacTy BaHHOH. [lanee 3amuTh 3acopuBIINiicS pe3epByap (BaHHYIO, PaKOBUHY WIJTH
YVHHTA3) BOJOH, TaKk 9TOOBI BOJIa 3aKphIBaJIa OTBOTHOE OTBEPCTHE.

HakppITh BaHTY30M NPOUYMIIAEMOE OTBEPCTUE, PE3KUMHU IBMIKCHUSAMHM Ha)KUMaWTE Ha
pPYUYKy BaHTy3a, HaJaBiuBas BHM3 M NOJHUMAas BBepX. llpeAnpuHUMAeTCs MOIbITKa
MPOTOJNKHYTh BOJY CKBO3b 3acop. IIpm ycHemrHOH NpOYHCTKE MYCOp CIYCTHTCS B
KaHaJIM3aluu BMECTE C BOAOK.

MoHO TmpoaenaTts 3Ty MPOLEAYpY MHOTO pa3. 3ajuBaeTe pe3epByap BOMOH H
MIPOKAaYMBaeTe BaHTY30M, ITOKa 3aCOp HE MpoObeTcs. 3aTeM 3aKphIBAETCS OTBEPCTHE CTOKA
TPSITIKOM, HAMOIHIETCS BaHHA J0 KpaeB ropsyeil BogoH W, yopaB TpSNKY, IPOMOWTE CTOK
0OJBIINM KOINYECTBOM BOJIBL.

Jiist 3acopa yHHTa3a HCIIONB3yeTCsl BAHTY3 OOJBIIOTO quamerpa okoio 100 mm.

B Tex cmywasx, KOraa HCIOJIh30BaHHC BaHTy3a HEd(P(EKTHBHO, CYIIECCTBYIOT APYTHE
CrocoOBl MPOYKMCTKHA. 3a BBITYCKHBIM OTBEPCTUEM BAaHHBI WJIH PAKOBHHBI HAaXOISATCS
CU(OHBI, TJIc HAKATUTUBACTCS MYyCOp, CO3JAFOIIUI 3aTOP.

Juss Toro 4roObl chenmaTh TMPOYHCTKY, HYKHO pa3o0path cupoH. OTBepTKOM
HEOOXOJIUMO OTKPYTUTh HIDKHIOIO TaiiKy ¢ MPOKJIAIKOW, CHATh HIDKHIOI YacTh CH(oHa U
YAQJIUTh BCE 3aTPSA3HEHNUS C HETO, 3aTeM COOpaTh ero 0OpaTHO.
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YroObl repMeTHYHOCTh cH(OHA HE HapyLIMIIACh, PEKOMEHAYETCS] 3aMEHUTh PE3NHOBYIO
npokianky HoBo [2]. Ecim He mosrydaercst OTBEpHYTh OTCTOWHHMK cpasy, HEOOXOIHMO
00EepHYTH €ro BBICTYIBI BIQXXHOW TPSINKOI W 1mornpoboBarh 3aHOBO. J[i1s TOro 4ro0s! ObLIO
MEHBIIIE IPs3U, HEOOXOAMMO HOACTABUTH BEAPO HIIH Ta3.

Eciu nmaxxe B TakoM ciydae He IOJy4aeTcs NPOOWUTH 3acop, 3HAYUT 3acOpEHHE
MPOM30IUI0 B KaHAIM3AIMMOHHON TpyOe. s 3TOr0 MCHONB3YIOT CIEMUATBHBIA TPOC IS
npodncTKu TpyO. CHHMaeTrcs cHU(OH M BCTaBisgeTcs Tpoc B Tpydy. Tpoc HeoOxommmo
BCTaBJIATh BPAIATECIbHBIMU JABIKCHHUAMH, JBUTAst BIIEPEA-HA3a [ — 3TO MO3BOJIHUT MY JIeTde
TpoiiTH BHYTPH TpyObl. Bpamaercs Tpoc B OZHOM HampaBieHHWH. [leproamdecku HYKHO
BBIHUMATh TPOC HAPYKY, 9TOOBI yIAINTh HAJMIIIINE HA HETO 3arPsI3HEHUSL.

Ecnm nmomy4miaocs mpoOUTh 3acop, Ui TIIATEIEHON MPOMBIBKH HEOOXOIMMO BKITIOYUTH
rops4ylo BOXIy, YTOOBI OKOHYATENBHO CMBITh BEChb Mycop B KaHamu3anmio. Ecimm 3acop
npobuics, Bojga 6e3 Tpyna OyneT yxoAauTh, o0pasys BopoHKy. Ilocie oneparuu mpomoiTe
TPOC MOJA ropsyeil BOMOMH, BBICYIIUTE U CMa)XKbTE MACIIOM.

[t GoprOBI ¢ cepbe3HBIMH 3acCOpaMM WHOTJA IPUMEHSIIOT CHelUaIbHble XMMUYECKHE
cpenctea. CymecTByeT MHOTO BUJIOB JUUIsI OYHCTKU 3aCOPOB, OJHUM M3 CaMbIX MOIYJISPHBIX
ato «Kpot», «KpoT-M1», B cocTaB KOTOPBIX BXOJUT eaKUi HaTp. HeoOXoauMo BCTPSXHYTh
06aHKy ¢ OYHMCTHTENEM, 3achllaTh 1-2 CTONOBBIE JOXXKM M | cTakaH ropsdell BOIbl B
KaHaJM3alMOHHBIH CTOK, OCTaBUTh Ha Mapy 4yacoB. [0 MCTEYEHUH BpEMEHH NPOMBIBACTCS
OOJIBIINM KOJIMYECTBOM BOBI M OCYIIECTBISIETCS ITPOYUCTKA BAHTY30M HIIH TpOocoM [3].

Cnucok numepamypul

1. Iasnunosa M.M. BopmocHabxenue u BomooTBeaeHue. YueOuwk / M.M. IlaBnuHoBa,
B.".baxenos, N.I". I'ybuit. M.: FOpaiit, 2013. 480 c.

2. Umepennuxm JI.B. Tunpapnuka: YdeOHUK 1 By30B. M.: DHeproatomusaat, 2008.
640 c.

3. Hobpomvicnoe A.A. BogocHabxenue, kananuzauus. [IpoTrBomnoxapHas 0€30MacHOCTS.
[IpakTHyeckre peKOMEHIAINH 110 TIPOSKTUPOBAHHUIO H CTPOHUTEIBCTBY TPYOOIIPOBOIHBIX
CHUCTEM, B TOM YHCIIE C IMPUMEHEHHEM IUIacTMaccoBEIX TpyO / A.Sl. JloGpombIcIioB,
E.E.Kuproxannes. M.: ABOK-ITPECC, 2008. 727 c.
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CBAPKA METAJIJIOB: BUJIbl 1 OCOBEHHOCTH
Kyssmun A.C.!, JIanynos M.IO.2

TKysemun Anexceii Cepeeeguy — mazucmpanm;
2 lIanynoe Muxaun FOpvesuu — mazucmpanm,
Kageopa ceapku, Tumuvs 1 MExXHOL02UYU KOHCMPYKYUOHHBIX MANEPUATLO8,
Tynvckuil 2ocyoapcmeenublil yHugepcumen,
2. Tyna

AnHomayusn: 6 cmamoe npugedeHvl OCHOGHbIe MemoOdbl C8APKU MEMalos, d MAaKdice ux
ocobenHocmu.

Knroueewte cnosa: ceapra, memaiivl, nPOMbIULICHHOCHb, NAUKA, XOL00HAS C8APKA, C8APKA
oasneHueM.

VIIK 621.791

C pasBUTHEM COBPEMEHHBIX TEXHOJOTHH B MPOMBINIICHHOCTH HWCIHOIB3YIOTCSA BCE
Oonpmie u OoJbIle CITIOCOOOB CBapKH MeTaUIMYeCKHX wm3nenuil. [Iporpecc He cToWT Ha
MecTe, U Ul YIIy4dIIeH!s KauecTBa XU3HH JOICH HCIONIB3YIOTCS HOBBIC TEXHOJIOTHUH, HO
OOJNBIIMHCTBO TPEIMETOB OBITa W MPOMBIIUICHHOTO OOOPYZOBAaHHS H3TOTABIHBAIOTCS C
TIOMOIIIBIO CBAPKHU OTACTHHBIX METAUTHIECKUX DIIEMEHTOB H TUTAacTHH [1,2].

KpaTkast xapakTepuCTHKa JaBIICHUS U TUIABICHUS METaIlIA.

Hecmorpss Ha TO, 4TO ceiyac HM300pEeTEHO OrPOMHOE KOJUYECTBO CBAPOYHOTO
000pYIOBaHUS U OTKPHIBAIOTCSI HOBBIC CIIOCOOBI 00PabOTKKM MeTallia, TeXHOJOTHH CBAPKH
MOXHO KJIacCH(UIIMPOBATh Ha HECKOJIBKO YCIOBHBIX IPYIIIL.

Crnoco0bl CBapKH METaJUIOB YCJIOBHO KJIACCH(UIMPYIOTCS KakK J[BE OCHOBHBIC I'PYIIIIbI:
JIaBJICHUE W IUIaBJeHUe. B mepBoM ciydae HanbOolsiee BaXKHYIO POJIb MIPAeT CHJa CXKaTus,
KOTOpasl TPUMEHSETCS K METaIMYeCKOMY O3JIEMEHTY, BCJIEJCTBHUE YEro CO37aeTcs
TuTacTIdeckas aedopmMaris aetaieid 1 uX JanbHeiee crerieHne. [Ipu 3ToM mpoucxoaur
HarpeBaHHE METaJUTMYECKUX IUIACTHH, HO OHO HE WrpaeT KIFUYEBOH PO — B HEKOTOPBIX
ClIydasXx MOJXKHO TIPOBECTH CBapKy H 0e3 HarpeBa. Bo BTOpOM cilydae CBapHUBaHUC
MPONCXOOUT W3-32 3HAYWTEIBHOTO pACIUIaBICHUS MeTalla: CICIUIGHHEe —JeTaneit
TIPOMCXOINT U3-3a UG PY3UH U CIKATHE HE SIBISACTCS HEOOXOUMOCTEIO.

CBapka JaBJIeHUEM.

Psin cBapOYHBIX TEXHOJOTMH C MCIOJIB30BAHUEM JABJICHUS IMOJpA3AeiseTcs Ha JBe
YCTOWYMBBIE IPYIIIBL: XOJI0JHASI U ropsiyasl CBapKa.

XonoxHast cBapka TOJpa3yMeBaeT TOJi COOOH TMONHOE OTCYTCTBUE HarpeBaHHs
COCAHNHACMBIX DJICMCHTOB. Nx KPEIUICHUC OCYIIECTBIIACTCA 3a CUCT IIJIOTHOT'O CXKATUA ()IJ'ISI
OTJENBHBIX METAJIOB NMPEIyCMOTPEH OIPEAeICHHOTO pa3Mepa 3a30p, YTOOBI OB IUIOTHO
COCIMHIIT JISTAJIN) U HAHECCHHS CIEIHATBHOTO COCTaBa C KIEAIINMHA cBoricTBaMH. COCTaBEI
XOJIOJTHOM CBapKH Takke OBIBAIOT pa3HbIE: JUI KaXIOTO BHAA MeTajula pa3pabarbiBacTcs
cBOsl popMyJIa, KOTOpast OyJeT HamwIydmuM o0pa3oM B3aUMO/IEHCTBOBATh C XUMHUYECKUMHU
CBOHCTBAaMH COETMHAEMBIX JETaJeH.

lopstuast cBapka naBieHHEM 0053aTeIbHO IPOXOAUT C HAarpeBaHHEM JeTaneil, Ho He 10
COCTOSIHMSI TUIABJICHHMS MeTaia. ATrperatHoe COCTOSHHE CBapHBacMBIX D3JEMEHTOB HE
MEHsIETCSl, HO MEPEXOAUT B MPOMEXKYTOYHYIO CTaJMIO, KOrJa 30HA CBApPOYHOIO IIIBa
CTaHOBHTCS OoJiee MIATKON M TUTACTUYHOM JJISl MPUAaHHUS HEOOX0IUMOU (POpPMBL.

Temneparypa, [0 KOTOpPOH HarpeBalOTCsl METAJUIMUECKUE IUIACTUHBI, Ha3bIBACTCS
CBApPOYHBIM XapOM. 9TOoT TCPMUH HECJIB3A Ha3BaTb YCTKUM M ONPEACICHHBIM — OH OBLT
TMMOJIYYCH M3 NNPAKTUKH U MOXKET Pa3In4aTbCsd B 3aBUCUMOCTHU OT BHECIITHUX 00CTOSITENILCTB.

CBapka MJIaBJIeHAEM.

Jaxe mpu cBapuBaHMM MeETaula C IIOMOINBIO JaBJIEHHE HENb3s HE OTMETHTh, YTO
HarpeBaHue JieTajell JenaeT Npouecc X CKpeIuieHHe ropasio 0osee JISTKUM U OBICTPBIM.
UYem BblIllIEe TEMIIEpaTypa MOJ0IpeBa, TeM 0osiee KOM(OPTHBIM CTAHOBHUTCS MTPOLIECC CBAPKU.
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HmeHHO nodTOMY CBapka IIaBJICHHMEM Kyna Oosiee BOCTpeOOBaHAa M B OBITOBBIX, U B
NPOMBIIUICHHBIX MaciuTabax. OHa TakKe paclpenesieTcsi Ha JBE YCJIOBHBIX TPYIIIBI:
MOJIHOE TIJIABJICHUE U TaiKa.

[Ipr momHOM IIaBJIEHUHM CBOE arperaTHOE COCTOSIHUE MEHSET OCHOBHOW MeTall, W
cBapuBaHHWe ocyuiecTBisieTcss 3a cuer aup¢ysun. Ilpm mepexonme ¢ XUAKOE COCTOSHHE
MOJICKYJIBI PaHee Pa3UYHbIX >JIEMEHTOB HAUMHAIOT XaOTHYHO JBUIAaThCS W CMEIIMBATHCS
MeXIy co00ii, 4TO IIPU OCTHIBAHUU (HOPMHUPYET SIUHYIO TBEPAYIO IETAlIb.

JBa crocoba cBapKd METAJUIOB IUIABICHHEM HEJb3S YETKO PacHpeleinuTh MExIy
OTZHENBHBIMH BHAAMH MeTayuloB. OHM 00a MOTYT NMOIOXOIMTH Ui OZHOTO M TOTO JKe
MeTaJUIa, ¥ PEIIAIOIIYI0 POJIb B 3TOM CiIydae OyAyT WTpaTh BHEIIHHE (aKTOPHI (HaIIpuMep —
KBaNH(UKALUS CBapIINKa, YPOBEHb TEXHHYESCKOTO OCHAIICHHS, SKOHOMUYECKUE YCIIOBUS).

Cnucox aumepamypul

1. Osuunnuxose B.B. ObopynoBaHue, TEXHHUKAa U TEXHOJIOT'HS CBApKU W PE3KH METAJUIOB /
B.B. OuunnukoB. M.: KaoPyc, 2010. 304 c.

2. Osuunnurxoe B.B. OCHOBBI TeOpUHU CBapKu U pe3ku MerasuioB / B.B. OBunHHHKOB. M.:
KuoPyc, 2011. 248 c.

CBAPOYHASJ ITPOBOJIOKA
Ky3bmun A.C., JIsanyHos M.1O.?

IKysbmun Anexceii Cepeeeguy — mazucmpanm;
2 /Ianynoe Muxaun FOpvesuy — mazucmpanm,
Kagedpa ceapxiL, 1UMbvsl 1 MEXHOA0UU KOHCPYKYUOHHBIX MAMEPUALos,
Tynvckuil eocyoapcmeentblil yHugepcumen,
2. Tyna

Auuomtmuﬂ: O0OHOU U3 OCHOBHBIX m@.X'HOJZOZMIZ, npUMeHsIemMoblx 6 MAWUHOCMPOoeHUuu,
A6JIlemcs ceapKka Memaiiloes. Hocpedcmeom ee OmoenbHbIX Y3106 u demanu 0061/!])61}01’110}1 8
2omoeoe uzoeiiue. Ceapka ocywecmejisiemcs ¢ NOMowbio C6ap01£H01;1 npoe6OJIOKU.
Knrouesvie cnosa: ceapka, memailiibl, NPOMbIULIEHHOCNb, C8APOYHAS NPOBOJIOKA.

VIIK 621.791

IIpoBoyOKa CITy’)KUT OJHHUM M3 HPOBOJHHKOB IS TOAAYM AIIEKTPOIHEPTHH K MECTY
CBapKH, BTOPBIM NPOBOAHUKOM SIBIISIOTCSI CBapHBAE€Mble METAJUIMYECKHE AeTanu. Mexiy
STHMH JBYMS JIEKTPOJAMHU INIPH CBApKE BO3HMKACT AJIEKTPHUECKas Iyra, KOTOpas HMeeT
OYEHb BBICOKYIO TeMIlepaTypy. JTa TeMIeparypa JOCTaTodHa Uil TOro, YTOOBI MeTasul
U3TOTOBIEHUS IPOBOJIOKM Mepemiel U3 TBEPAOro COCTOSHUS B JKHAKOE M 3alOTHHI
CBapOYHBIH IIOB. DTUM IIBOM M COEAMHSIOTCS CBapUBaeMble JeTad. YToObI CBapOYHBIN
OB OBUI JIOJTOBEYHBIM M INPOYHBIM, XMMCOCTAB MPOBOJIOKH JIOJDKEH OBITH OJIM30K WM
UICHTUYEH XUMHUYECKON CTPYKType MeTalljla WK CIJIaBa CBapUBaeMBbIX jaeTaneit [1-2].

CranbHyI0 CBapOYHYIO MIPOBOJIOKY IMPUMEHSIOT IS CBAPKH Y3JI0B U3 YEPHBIX METAIIIOB.
Capky wW3enuii M3 IBETHBIX METAJUIOB OCYIIECTBIISIIOT IPOBOJIOKOW W3 IOIXOMISIIETO
CIIaBa MM METaa.

Yame nDpoBOJOKAa TPUMEHSETCS B aBTOMAaTHYECKHX WJIM  IIOJyaBTOMATHUECKUX
CBapOYHBIX ammapaTtax. i ee JOCTaBKHM B OOJNACTh CBapKH CIIY)KHT CIICIHAIBHBIN
MOJAIOIINI MEXAHU3M.

YroObl IPOBOJIOKA B 30HE CBAPKH HE OKHCIISIIACH, TyJa HArHETACTCS YIIIEKHCIBIA Win
MHEpTHBIN (reauid, aproH) ra3. MHornma ¢ 3TOH IEdbI0 NMPHUMEHSETCS MOPOINKOOOPa3HBIN
turoc.
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B Hacrosiiiee BpeMsi IPOU3BOANTENH BBIITYCKAIOT CBAPOYHYIO IIPOBOJIOKY B TPEX BUJAX:
CILIOIIHAS, TIOPOLIKOBAs ¥ aKTHBUPOBAHHAS.

CrutonrHasi cBapoyHasi MPOBOJIOKA NPOU3BOJIUTCS Pa3HOM TOJIIMHBI B quanasoHe ot 0,5
MM 110 12 MMm.

B knaccudukanuy mpoBOJIOKM TaK)Ke UMeEeTCs W XUMHYeckuil ee cocraB. CocrtaB u
pa3meps mpoBoioku onpenersttores 'OCTom 2246-70.

MapxkupoBKa IpOBOJIOKH cienyromas: Hanpumep, CBOSI'2Cl.

CB - npososnoka cBapodnas, 08 - B ee coctase 0,8% yraepona, «I'2» - (nBa mpoueHTa
mapranna) u «C1» - 1% xpemuus. bykssl nocie «CB» 0003Ha49at0T XMMHUYECKHE 3JIEMEHTEI,
a mu(pbI - UX BETMYUHY B IPOLEHTaX B COCTAaBE CIUIABA. BBIMycKaeTcs Takxke M CBapOYHAs
MPOBOJIOKA, TTOKPBITAs CIIOEM MEIHW. MenHOe MOKPBITHE MPOBOJIOKH 00ECIEUNBACT 3AIIUTY
€e OCHOBBI OT OKHCIECHHUS. XMMHYECKHH COCTaB IPOBOJIOKH, INPUMEHSIEMOW Uil CBapKU
JieTayieil 3 Hep>KaBeIoLINX COPTOB CTaJIH, OIM30K K HUM.

Bunom cBapouHoil TpyOKHM sBisieTcss TpyOKa, 3aloHEHHAs IOPOIIKOOOpa3HBIM
¢mocom. Ero macca paBHa 15-42 mpouenram Bceld Macchbl IPOBOJIOKH. M3-3a Hammuus
¢moca ornanaer HEOOXOAMMOCTh B NPHMEHEHWM ra3a. Takod THUI MPOBOJIOKH OOBIYHO
Ha3bIBAETCS CaMO3allMIIEeHHOH. Ef0 MOKHO OCYILIECTBIIATH CBApKY MPU 3HAUYUTEIBHOU CHUile
BeTpa, KOTZa 3alluTa WHEPTHBIM Ta3oM OeccuibHa. IIpnMeHeHHMe Takoe NPOBOJIOKU
MOApa3syMeBaeT HEOOXOAMMOCTh CHEHUATM3HpPOBAaHHOTO o00opynoBanusi. B cocrase
AaKTHBUPOBAHHOH CBApOYHOH MPOBOJIOKM HMEIOTCS  aKTHBU3WPYIOUIME  Pa3IHIHbIC
MOPOIIKOOOpa3HbIe NOOABKHM, 3aKaTaHHbIC B IEHTPE IIPOBOJIOKH, MPUMEHSS CHEIHAIBHYIO
TeXHONOruio. Vcronb30BaHME TAKOTO BHIA IPOBOJIOKH CHOCOOCTBYET OBICTpOMY
3aropaHuio CBApOYHOM AYTH, IIOMOTAET JIydllle (JOPMUPOBATH CBAPHOW ILIOB U YMEHBIIUTh
pa3OpbI3TUBAaHUE METaslIa.

Cnucok aumepamypul

1. Osuunnuxos B.B. ObopynoBaHue, TeXHHKA U TEXHOJIOTHsS CBapKH M PE3KHU METAIJIOB /
B.B. OBunnnukoB. M.: KnoPyc, 2010. 304 c.

2. Osuunnukog B.B. OCHOBBI TeOpUHU CBApKU U pe3ku MetawioB / B.B. OBunHHIKOB. M.:
KuoPyc, 2011. 248 c.
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OCOBEHHOCTHU YCTAHOBKH UHXKEHEPHBIX CUCTEM
HEPEJ BETOHUPOBAHUEM ®YH/IAMEHTOB
Cepouenkona E.A.

Cepouenrosa Examepuna Anekcanopogna — Mazucmpanm,
Kagheopa 20poocKo2o cmpoumenscmea u apxXumeKnypbl,
Tynvckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

YK 69

Oco0eHHOCTH YCTAHOBKHM MHJKEHEPHBIX CHCTeM IepeJ 0OeTOHHPOBaHHEM
¢ynagamenTos [1]

TpyObl MOMKHBI OBITH 3AIMUINCHBI KOXYXOM, YTOOBI HE MOBPEIUTH HX BO BpeMs
OCTOHMPOBaHUS. DJIEMEHTHI BOJBI, KaHAIM3AllMA M JaXe 3JICKTPUUCCKOTO MOHTaXKa, U
a’palMy KamMHMHa HEoOXOIMMO IOMHHTH ellle Ha JTarne 3akiagkd (yHAaMeHTta. 31ech
MPOU3BOJUTCS 3a3EMIICHHE 3JIEKTPHYECKOM CHCTEMBI M CUCTEMBI MOJTHAE3AIUTHI.

PemonT HCTIPABUJIBHO BBINNOJIHCHHBIX KOMMyHI/IKaI_[I/II\/’I B 30HC (1)yHZ[aMeHTa " 11oJ ImojJom
Ha 3eMJIe 3aTpyJHEH M JOPOTOCTOSIIUI, Tak KaKk HET MPSMOTo JOCTyHa K MOHTa)XHBIM
aneMeHTaM. Bot modyeMy Bcst paboTa OIDKHA BBRITIOMHATHCS OYCHD aKKypPaTHO.

BoponposoaHas ycraHoBKa 104 (pyHAAMEHTHOM cKkaMeilkoi

BonmonpoBogusie TpyOBI B TpYHTE MAOJDKHBI OBITH IPOJIOKCHBI HIDKE TIIYOMHBI
3aMep3aHus, MO3TOMY OHH JOJDKHBI OBITH MPOJIOKEHBI MO QYHAAMEHTHOW CKaMeHKOH,
yTOOBI BOWTH B MoM. Yaime Bcero TaM HAaXOOUTCS MEMIeNb, T.€. IOCTATOYHO OoJbmas
rubkas TpyOa, B KOTOpYIO Ha 0oJjee IMO3IHEM 3Tale BCTABISACTCS HYXHBIH BOJOIMPOBOI.
CHapymH 3AaHUA NCHIC]b AOJIKCH BBICTYIIATh Hal 3eMJ'IeI>i, BHYTPHU - HaJd MO3IHEC
M3TOTOBIIEHHON INIMTOM M3 OeToHa. KOHCH neurejiu JOJKEH HaXOJUThCA Ha MECTEC
3aIUIAHUPOBAHHOI'O COETUHCHUS.

CucreMa 3a3eMJIEHHS] H MOJTHHE3aLUThI HA yHIaMeHTe

JpyrumMu sneMeHTaMH YCTaHOBKH, O KOTOPBIX HEOOXOAWMO M03a00THUTBCA Mepex
yKIagkoi OeToHa B (yHAAMEHT, SBIAIOTCS CHCTEMa DJJIEKTPUYECKOTO 3a3eMJICHHS U
MonHue3anuta. OHH W3TOTABIMBAIOTCS C HWCHONB30BAaHHEM CTaJbHBIX apMaTypHBIX
CTep)KHEH (QYHZAMEHTOB, K KOTOPHIM MPUBAPHUBACTCS WIH 3aKHUMaeTcs OOHIaph, WIH
CTaNTbHOHU IUIOCKHH cTepkeHb. CYHIYK, MpeIHa3HAYCHHBIA IS 3a3€MIICHHS, BBICTABISICTCS
n3 ¢QyHmamMeHTa B TOM MecTe, Tle IUIAHHPYeTCsS pachpedmkad, a YCTpOWCTBa,
MpeJHa3HaYCHHBIC NI MOJHHE3ANINTHI, BBICTABIIIOTCS HA VIHWIYy B yIiiax 3JaHusd. Bces
JUTMHA KaHAITU3alMOHHON TPYOBI BEIET C YKJIOHOM B 2-3% B CTOPOHY BOJIOCTOKA.

BeHTHISIHS KAMHHA

Ecou B JOME€ TPEAYCMOTPEH KaMWH, TO NPHU BO3BCACHUUN (byH[[aMeHTHbIX CTEH HE
3a0yapTe 0OECTIEUHTh MPUTOK BO3ayXa K KaMuHy. OTBEpCTHE AJS BEHTHIISAIMOHHON TPYyOBI
JMydmie BCETO JAeiaTh B 3alagHON CTeHe, TaK KaK BeTep AYyeT dYalle BCero B 3TOM
HanpaBieHun. Tpy0a 1omkHa ObITH KaK MOKHO OoJree MpsIMON B KOPOTKOH.

CrcreMa KaHAJIM3AIWHA O] MOJIOM Ha 3emJie

Ilepen TeMm, kak caenaTb OCTOHHYIO IUIUTY IOJ IOJOM, KaHAU3aIlMOHHAS CHUCTEMa
JIOJDKHA OBITH pacmlpelelieHa CJIOEeM YIUIOTHEHHOTO MecKa. [ OpH3OHTalNbHBIE yYacTKU
KaHAJIM3aI[UOHHBIX TPyO BCErJa NPOKIAIBIBAIOTCS C YKIOHOM IIO HAIPaBICHHIO K
KaHAJIM3aI[MOHHOMY BbIXONy. CHIDKEHUE NOJDKHO OBITH 2-3%. CIUIIKOM MaJCHBKHHA U
CIUIIKOM OONBIION YKIOH MOXET MPUBECTH K HApPYHNICHUIO pabOThl IpeHaKHOU
cuctemsl. Ecnu, HampuMep, oHa CIMIIKOM Majia, TO B TpyOax OymeT 3acop. M3ru6Gsi
pr6 JOJDKHBI CO3J1aBaTb MHUHHUMAJIBHOC COIIPOTHUBIICHUEC. YcraHoBka JOJI’KHA OBITH
MNOAKIKYCHA KO BCEM DJJICMCHTAM, Tpe6yIOI_HI/IM CJIMBa BOJBI M CTOYHBIX BOJ, T.C. K
CaHUTAPHBIM Yy3JlaM, IrapaXHOMY BbBIXOY, KOHACHCATOOTBOAY M3 OTONMUTECIILHOTO KOTJa
U TeXHH4YeCcKHM ciuBaM. CrenyeT Takke MpPeIyCMOTPETh M3MEHEHHS, O0Jerdaroniue
PEMOHT YCTaHOBKH B ClIy4ae €€ BbIXOJa W3 CTposi. MOHTaXHBIE 3JIEMEHTHI JOJIKHBI
OBITH MJIOTHO COeIUHEHBI. TpyObl COEAMHSIOTCS C IOMOIIBIO MPOKIAZOK (TIpu cOopke
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UCIIOJIB3YETCS JKUIKOE MBUIO JJIsi OOJIerdeHHs BAaBIMBaHUA dyeMeHTOB). KomumdecTBo
Pa3bEMOB TAKXKE JIOJDKHO OBITH COKPAIICHO.

JIroObie TpyOBI, BeAyIIUE BHINIC YPOBHS IUTUTHI, JOJDKHBI OBITh 3aKPEIUICHBI, HAIPUMED
(baHIBI, W3rOTOBJCHHBICE U3 TPYyO, MUAMETP KOTOPBIX OOJbIIE AWAMETPA MOHTAXKHOMN
TpyObl. OTCYTCTBHE 3aIlUTHl YCTAHOBKH, BBICTYIAIOIICH W3 IUIMTHI, MOXET HAPYIIUTH €€
Ha/JJIeKallee WCMOJMHEeHHe. HemnmoTHO 3akphIThle W HE3aIWIIEHHBIE BBOABI TPYO
TIOJIBEPTAIOTCS 3aTPSA3HEHHIO U 3ACOPCHUIO CTPOUTENFHBIMU MaTepHaIaMHu.

Ilepen GeToHMpOBaHWEM IUIATH IO TOJOM Ha 3eMile HEOOXOAWMO TaKKe IPOBEPHTH
TePMETHYHOCTh COCTUHECHNH KaHAJIM3aIMOHHON cHCTeMBL. J{JI 3TOTO CIMB 3aKpBIBAeTCA, a
cucTeMa 3amojHsAeTcs Bomol. Boma momkHa Teup mocTosHHO. Ecimm Her, 3T0 Oymer
03Ha4YaTh, 4TO KAaHAIM3ALUS IIPOTEKAET.

Cnucox aumepamypul

1. Tpasun B.M. KannTanapHbI pEMOHT M PEKOHCTPYKLIUS JKHIIBIX U OOIIECTBEHHBIX 31aHHH;
®enukc. M., 2017. 256 c.

BUHTOBOM ®YHJIAMEHT: OCHOBHBIE XAPAKTEPUCTUKHA
CepouenkoBa E.A.

Cepouenkosa Examepuna AnekcanoposHa — Macucmpanm,
Kageopa 20po0cKo20 Cmpoumenbcmea u apxXumexkmypbl,
Tyavckuii eocyoapcmeennvlil yHusepcumem, 2. Tyaa

VIIK 69

OCHOBOW W TapaHTHEH MONTOH W HANEKHOU CIyKOBI IIFOOOH IMOCTPOHKH SIBISETCS
¢ynmameHnT. TpeurmHel Ha CTEHAaX IOCTPONKH, HEpPaBHOMEpHas ycaJka 3JaHUs, a B
HEKOTOPBIX CIyJasx JAa)ke ero oOpylIeHne BEI3BaHO HUYEM HHBIM, KaK HEeIpo(heCcCHOHAIBHO
BBITIOJTHEHHOH 3aknaaxoit pynaamenta [1].

IIpu cTpouTenbCTBE YAaCTHBIX JIOMOB M KOTTEMKEW Ha CIOXKHBIX I'pyHTax (IlecuaHbIX,
TTTUHUCTBIX WM TOP(QSAHBIX, KOTOphlE HA OMNPEHETICHHOM YYacTKe XapaKTepHU3YIOTCS
MOBBIIIEHHON  BI&KHOCTBIO)  HCIIOJIB30BATh  CTaHJAPTHBIM  JICHTOYHBIH  (yHIaMeHT
HeOe3onacHo. MIMeHHO BUHTOBOH (pyHIaMeHT sBisieTcs, 0€3yCIIOBHO, HAaIEKHBIM pEIIeHHEM
Ha CJIOXKHBIX TPyHTaXx.

@yHIaMEHT Ha BUHTOBBIX CBAasX COCTOUT M3 OT/ENIBHBIX CBai, KOTOPBHIE MOTPYKAIOTCS B
TPYHT, a 3aTeM MepeKpPBIBAIOTCS JKEIe300€TOHHBIMH WM OETOHHBIMU IUIMTAMH HIIH
6ankxamu. Ecim cTponTenbCcTBO MPOMCXOANT HA TPYHTE, KOTOPBIM XapaKTepHU3yeTCsl HU3KOH
Hecymel crocoOHOCTHIO, TO ANBTEPHATHBEI 3TOMY (YHIAMEHTY MPOCTO HET. ParmoHansHO
€ro HCIOJB30BaTh TAKXKe, €CIIM HET BO3MOXKHOCTH MPHUMEHITh MAaCCHBHBIE MEXaHU3MBI JJIS
co3maHus (yHOAMEHTa, €CIU HYXHO COXPAaHHTh MPUPOAY BOKPYT M He BBIpyOaTh
OnMM3CTOSAIINE AEPEBbS.

OCHOBOI1 BHHTOBOTO (hyH/JaMEHTa SBJSIFOTCS BHHTOBbIE CBaM — TPYOBI, Y KOTOPBIX
3a0CTPEH HAKOHEYHHK, C IPUBAPEHHON CHHpaNbHON JomacThio. CBar0o MOXHO CPaBHUTH C
HIypYyIIOM THTAaHTCKOTO pa3Mepa, y KOTOPOi JIonacTh ObIBaeT pa3HON IIMPHHBL.

Tpyba BkpyumBaercss B TpyHT NOmoOHO oOblMHOMY caMope3y. B mpomecce
3aBUHYMBAHUS CBaW IPOMCXOJMT YIUIOTHEHHWE TPYHTA, B PE3yJbTaTe YEro BUHTOBHIE CBaU
CTAIOT HAJEXKHOW OIOpoi Oyaymieidl mocTpoiiku. B 3aBucuMocTH OT XapakTepucTHK (B
MIEpBYIO OYepeib, AnaMeTpa TpyObl), TAKHE CBaW MOTYT BBIIEPKUBATH HArPy3Ky /10 9 TOHH.

BxpyuuBaTh B 3eMIII0O X MOXHO KaK BPYYHYIO, TAK M MEXaHWYECKH - TaK WJIM HHaue,
Bce (yHIAMEHTHBIE pabOTHI B TOM CIIy4ae MPOXOIAT ObICTPO U 3PPEKTUBHO, a TIaBHOE —
HEJoporo. B cTpouTenscTBe 4acTHOrO O0Ma HMCHONB3YIOT, KaK MPaBHIIO, BUHTOBBIE CBaW
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HeOospuioro pasmepa. Juamerp crBoma - 108 MM, a amamerp nomacta — 300 mwm. Ilo
OKOHYaHMH IIpOLlecca BKPYYMBAHUS CBaM HEOOXOAMMO 00pe3arh 0 YpPOBHIO, a CBEPXY -
3aJIUTh CTBOJ OETOHOM. B KOHIlE yCTaHOBKM HEOOXOIMMO HAJETh OTOJIOBOK, C IIOMOILBIO
KOTOPOT'O KpEeNUTCs: 00BSI304HBIN Opyc.

Ilo marepumany, W3 KOTOPOIO OHH H3rOTOBJEHBI, CBaW OBIBAIOT METAJUINYECKHUE,
GeToHHBIC M JepeBsiHHBIC. [locneHne, SBIAACH CaMbIM ACHIEBBIM MaTepHalioM, HE MOTYT
MOXBACTAaThCA ITPOYHOCTHIO, KaK ocTaimbHbIC. OHM BBIIEPKMUBAIOT HE TaKyl0 OOJBIIYIO
HarpyskKy, a Bjara, KOTopas MomnasaeT B TpyHT, MOXET IPUBECTU K UX THUCHUIO.

Kak npaBumno, 1 BUHTOBBIX CBall NPEIyCMOTPEHO CIELUUATBbHOE aHTUKOPPO3UMHOE
MOKPBITHE, KPOME TOr0, YacTo MPHUMEHSIOTCS OIMHKOBaHHBIE TpyOrl. Bce 510
obecreunBaeT MIUTEIBHBIA CPOK CIY>KOBI BHHTOBOTO (yHIAMEHTa, KOTOPBIA, II0
MPOTHO3aM, COCTaBIAET OKOJIO CTa JeT.

@dyHgaMeHT Ha BHUHTOBBIX CBasx HallesJl MIMPOKOE NpPHMEHEHHWE H3-3a €ro
MPaKTHYHOCTH M HaleXKHOCTH. C MOMOIIbI0 BUHTOBBIX CBAil BO3BOISAT BCE THIIBI JOMOB.
[TomMuMo TOTO, BUHTOBOHM (hYyHIAMEHT CTaHET NPEKPAaCHBIM PEIIEHUEM JJIS MOJIIMOPHBIX
CTEH WM OIOp AN JUHUN siekTpomepenad. M yx coBceM OH He3aMEHUM, Korja
CTPOUTENBCTBO INIAHUPYETCS Ha CKIOHAX.

Emie ogHUM Ba)KHBIM OTIMYHEM OT CTaHAApTHOTO (PyHIaMEHTa SIBISIETCS TO, YTO IIPU
BO3BEJCHUM BHUHTOBOTO (hyHAAaMEHTa HE HY)KHBI INIPEIBApHUTENIBHBIE 3eMEIbHBIE pPabOTHI.
YcTaHaBIMBaTH €T0 BO3MOXKHO B JF000€ BpeMS Tojia, MPH 3TOM II0 BPEMEHH 3TO TOpaszo
ObIcTpee, HE TOBOPS yXKE O HaJEKHOCTH.

Ilo cpaBHEHHMIO CO CTaHAAPTHBIM JEHTOYHBIM (YHIAMEHTOM, BHHTOBOH (yHIaMeHT
00XOUTCs MPAaKTHYECKH B J[Ba pa3a JICLIEBIE, a YCTAHOBUTb €r0 MOXKHO B CpeliHEM 3a 2-3
JIHA. Bce st MNpeMYyHICCTBA BBIIJIBIBAIOT HAa MOBCPXHOCTH TOrJa, Korjga y4aCTOK IIOI
3aCTPOMKY OTIMYaeTcsl CIOKHBIM penbedom. Eme oauH mmroc Takoro ¢yHIamMeHTa —
BO3MOXXHOCTb «HApPaCTUTL» JONOJJHHUTCIbHYIO HpHCTpOﬁKy K OO0MY, 4YTO HHOIrJa TOXKE
HEMaJIOBAXHO.

Cnucok numepamypol

1. Tpasun B./M. KanutansHBIH pEMOHT M PEKOHCTPYKITHS KIJIBIX H OOIIECTBCHHBIX 3aHHM.
dennke. M., 2017. 256 c.
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KOMIIBIOTEPHOE MOJIEJIUPOBAHUE TPYBOITPOBOJA IIPH
PA3JIMYHOM TYPBYJIEHTHOCTH
HBanos A.M.

Hsanoe Anexcandp Muxaiinosuy — cmyoenm,
Kagheopa caHumapHo-mexHu4ecKux cucmem,
Tynvckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

YIK 004.94

HccnenoBanne TypOYIEHTHOCTH SIBISCTCS ONHMM M3 BXKHEHIIMX, YTO CBA3aHO C
IIUPOKUM PACIPOCTPAHCHUEM BOJOCHAO)KEHUS B XKHMJIBIX JIOMax, B O(HMCHBIX 3JAHHAX U
obopynoBanus ¢ ruaponpuBonoM [1-3]. Takue wmccneqoBaHUS BO3MOXKHO MPOBOAUTH B
NPOTPaMMHBIX KOMIUIEKCaX, Hampumep, B Ansys. [Jlanee Oyzer mpoBoAauThcs padoTa B
JITaHHOM ImporpaMMe.

B pabore Oyner npoBeeHO cpaBHEHUE JIAMHUHAPHOTO U TypOyJIEHTHOTO ITOTOKA BOJIBI, B
JJNeMEeHTe TpyOONpoBOJa C HWMEIOMIMMHUCS pPACHIMPEHHSIMH UM KpPaHOM, OTKPBITHIM
HAaroJIOBUHY.

PaccmarpuBaroTcs CKOPOCTH B JaMHHAPHOM TOTOKe (puc. 1) u TypOyneHTHOM (puc. 2)
IPH 5TOM CKOPOCTh B HadaJie COCTaBIsIET 3 M/C.

Velocity
1.067e+01

8.001e+00

2667e+00

0.000e+00
[m s*-1]

Puc. 1. Cxopocms namunaprnozo nomoxa

Velocity
1.046e+01

7.844e+00

2.615e+00

0.000e+00
[m s*-1]

Puc. 2. Cxopocms mypbynenmmnoeo nomoxa

Ha nepBpIx dTamax cxema pachpeneieHusi CKOPOCTEH UMeeT CXOXKHH XapaKTep, OJTHAKO
Mmociie TMPOXOXKICHHWS KpaHa TPOUCXOJUT COCKalb3bIBAaHHE C TpPYyOBl 0oJiee MENKOro
JIuaMeTpa B TpyOy OOJBIIero quaMeTpa M BO3HUKACT MECTHOE COIPOTUBIICHUE.

Hamee paccmarpuBaeTcsi KHHETHYECKas YHEPrus TypOYIECHTHOTO MOTOKA, MPH 3TOM
OIIPEIeIICHO, YTO HanOOJbIIasi TypOYJIIEHTHOCTh BO3HUKACT IOCIE 3aIIOPHOTO KpaHa B 30HE
HaJl BHIXOJOM U3 KpaHa. CTOMT y4ecThb, YTO MOJeNb TypOyieHTHOcTH k-E 3amaBamach B
MporpaMMe U ee HHTEHCUBHOCTD cocTasiisiia 10%.

JlaBnenwsi, co3gaBaemMble B TpyOOIIPOBO/IE, MPUBEACHBI HA PUCYHKAX 3 U 4.
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Total Pressure
4.318e+04

2.409e+04

-1.409e+04
-3.318e+04
[Pa]

Puc. 3. Obwee oasnenue 8 TAMUHAPHOM NOMOKE 800bL

Total Pressure
4.385e+04

-1.357e+04

-3.271e+04
[Pa]

Puc. 4. Obwee oasrenue 8 mypoyreHmuom nomoxe 00vl

HpI/I TaKUX MCXOJHBIX JAHHBIX M3MCHCHUM NaBICHUM Ipu CMCHE pPCKHMa JIABUKCHUA
JKUJIKOCTH C JJaMUHAPHOI'O Ha Typ6yJ'IeHTHLII71 HE MPOUCXOOUT.

Cnucok numepamypul

1. BHyTpeHHHEe CHCTEMBI BOIOCHAOXEHHS W  BOJOOTBeImeHHS. [IpoexTupoBaHUE.
Cnpasounuk. M.: bynisensauk, 1982. 256 c.

2. TocymapcTBeHHBIC 3JEMEHTHBIC CMETHBIE HOPMBI HAa ITyCKOHAJaJO4YHBIE paOOTHI.
I'DCHn-2001. Yacte 9. CoopyxkeHus BomoCHaOKeHHsS W KaHamuzammu. M.: OI'Y
OIIIIC, 2009. 450 c.

3. Bumonep AM. u Op. CnpaBouHoe mocoOue MO THAPABIMKE, THAPOMAIIAHAM U
rugpornpuBonam / SI.M. Bunbuep, S1.T. Kosanes, b.b. Hekpacos; Ilon o6m. pen. B.b.
Hexkpacoga; 2-e u3z., nepepab. u gon. MH.: Beim. mk., 1985. 382 c.
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3ATPABHEHUE COCTABA BOJbI
HNBanos A.M.

Hsanos Anexcandp Muxaiinosuu — cmyoenm,
Kagedpa caHumapHo-mexHuuecKux cucmem,
Tynvckuii 2ocyoapemeennvlil yHusepcumem, 2. Tyna

VIIK 628.21

3arps3HUTEIH OIPa3ACISIOT Ha KJIACCHI:

— 1o uX (U3MYECKOMY COCTOSHHIO: Pa3M4yaloT ocaxJaacMble (pakuuu (KpyIHbIE
yacTulbl BB), koarynupyemble (KOJIOU/IBI) U pACTBOPEHHBIE 3arpsi3HEHNS;

— 10 WX CIIOCOOHOCTH K OHOPA3NIOKEHHIO; Pa3NUYaloT (pakiuu Jerko (OpIcTpo)
pasiaraeMele, TpYAHO (MEIJICHHO) pa3iiaracMble 1 HHEPTHBIC.

OuncTKa BOIBI

U3zBecTHO, 4TO 3((PEKTHBHOCTE NEPBUYHOTO OTCTAMBAHUS HANPSIMYIO 3aBHCHT OT

comepxanus (Qpaxmuii ocaxkmaemMeix BB, ¢usmko-xmMmmdeckoil 00pabOTKH — OT
COJICPIKaHUs OCAKIAEMBIX M KOJUIOWAHBIX (Qpakiuii, a AEHUTPUPUKAINN U OUOJIOTHUECKON
nedochatanuuy — OT Jierko accummwiupyrommxcs ¢pakmuii [1-3]. CyimecTByeT MHOTO

TCCTOB, MO3BOJIAIOIINX UBMEPUTH KAXKIYIO U3 (I)paKLlI/Iﬁ, HO OHH JOBOJIBHO CJIOKHBI, 1 4aCTO
MX HEBO3MOXKHO peajii30BaTh, OCOOCHHO B IOJIEBBIX YCIOBHSIX.

OnpeneneHue 3arps3HEHUS

MHOeCTBO 1/13MepeH1/1171, BBITIOJTHCHHBIX Ha Pa3JIMYHBIX CTOYHBIX BOJaX, IO3BOJACT
COCTaBUTH:

— COOTHOIIECHHS MEXIY (paKIusIMu;

— ycnoBHyto tunomnormo I'CB i Tex cimydaeB, Korja IIOJIEBBIE HM3MEPEHHSA
OKAa3bIBAIOTCSI HEBO3MOXXHBIMHU.

Takoe kocBeHHOE (PpPaKIHOHMPOBAHHE TPEOyeT MOCTOSIHHOW IMPOBEPKH COOTBETCTBHUS
MEKy OLIEHKOW M MMEIOIINMHUCS JaHHBIMH. DTa cTaaust paboThl TeM Oosiee BajkHa, Tak Kak
BbIOpaHHAsl THUIIOJIOTHS CYNIECTBEHHO BIMSET Ha pacueT COOPYXKEHHs, pa3Mepsl
pe3epByapoB, MPOU3BOACTBO M KadyecTBO ocanka. [locmexctBus cOpoca 3arpsi3HUTENS B
BOJHYIO CPENY-TIPUEMHUK MOXKHO ONPENEIUTh NPAMBIMA M3MEPEHUAMHU Ha ILIOIIAJIKE, HO
OTH HU3MCEPEHUA, KaK IIPaBHUJIO, MPOBOJATCA TOJIBKO [JI1 OYCHb OIPAaHUYCHHOI'0 4YHuCJia
TUAPABIMYECKUX PEKUMOB.

C npyroii CTOpOHBI, 4TOOBI NMpPEABHAETh BIWSHHE Oyaymumx cOpPOCOB, OOBIYHBIX WIIH
CIly4alHBIX, WJIM YCTQHOBHTH IPOrPaMMHPYEMOE COKpAIleHHE 3arps3HSIOMHNX cOpOCOB,
HEOOXO/MMO TIOCTPOCHHE MAaTeMaTHUECKHX MOJEel, WMMEIOIUX [eNb ONpeIeInTh
M3MEHEHHE COZEpKaHMs PACTBOPEHHOTO KHCIIOpPOJa HIDKE MO TEUYSHHIO OT TOYKH cOpoca.
OTH N3MEeHeHHs1 0a3UPYIOTCSl B OCHOBHOM Ha 0allaHCe pacTBOPEHHOT'O KHUCJIOpoa (Hanboee
BOXHBII TapamMeTp Ui JKU3HH PbIO) M yYUTHIBAIOT: — PEOKCHTCHAIMIO BOJHOM cpenbl-
NpHeMHHKa U3 atMoc(epsl M 3a c4eT (POTOCHMHTE3a BOTHBIX PACTCHHUN M BOJOPOCIEH; —
noTpedsieHne KUCIopoia B pe3yibTaTe NesATeNbHOCTH OakTepuii (oxucienue OB, a Taxxke
BOCCTaHOBJICHHBIX (opM a3zoTa). IlocTpoeHHe JaHHBIX MoOJeleld He Tak MpOCTO
OCYIIECTBUTD, IMTOCKOJIbKY: — KOHCTAHTBI PCOKCUTCHAIINHU B PEKE 3aBUCAT, B YAaCTHOCTH, OT
CKOpPOCTH U FJ'Iy6I/IHBI IIOTOKa BOABI, a 3HAYUT, M OT THAPABIMYCCKOTO PEKUMA,
3aTPYAHUTENIFHO IIPOTHO3UPOBATh IMOBEACHHE a30Ta (OKHCIEHHE JHOO BOCCTAHOBIICHHE)
BCJIC/ICTBHE HEOIIPEAEIEHHOCTH COCTaBa 3arpsA3HAIOIIMX IIOTOKOB (B  YacTHOCTH,
CEIIbCKOXO3SICTBEHHOTO HPOUCXOX/ICHHS); — CIOCOOBI MUTPALMM NpUMecedl B JOHHBIE
OTJIOKEHHSI M 00pPAaTHO B BOAY 3aBHCST OT I'MJPABINUECKOTO PEKUMA BOJIOEMA, H UX TPYIHO
yuecTh B NMOJHOM Mepe. HecMOTps Ha 3TO MHOTHE IPEUIOKEHHBIE MOJEINH, AOCTATOYHO
a/IEKBAaTHO OIMCHIBAIOLINE THAPABIMIECKUI PEXHUM PEKH WIIN 03€pa, O3BOJISIOT MIPABUIIBHO
0XapaKTepHU30BaTh COCTOSHUE 3TUX BOJAOEMOB U POJIb MEp I10 UX 3alHTe.
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JloCTyIHOCTD TEXHOJIOTHH

Joctmxenus B 00J1acTH MEAUIMHBI, TCHHOW MHXXCHEPUH U ()ePMEHTATUBHBIX IPOLIECCOB
MO3BOJISIIOT HAJESTHCS HAa PEBOJIOLMOHHBIE W3MEHEHHMs W B OuorexHojoruu. OpHako
OoJbIasi CIIOKHOCTH OIIPEJENICHNs] COCTaBa BeIIEeCTB M cilaboe (uHaHCHpoBaHHE pabOT
JIeTIal0T MaJIOBEPOSTHBIM BHEAPEHUE ITHX TEXHOJIOTUI Ha OYUCTHBIX COOpYKeHUsX. TeMm He
MEHee, Pa3sBUTHE BO3MOXKHO B CIISAYIOIINX HANpaBICHUSX: — NPUMEHEHHE MeMOpaH,
UMMOOWIM3UPYIOMNX pPa3IHIHble EPMEHTHI ISl TOTO, YTOOBl YCHJINTH CHEIH(PUIHOCTD
UMCIOLIMXCS € HalleM PACIOPsDKEHUH CPENCTB M MO3BOJUTH 0Oojiee TOYHBIH KOHTPOJb
MIPOIIECCOB OMOJIOTHYECKOW OYHCTKH; — IPOU3BOJICTBO CIieriduyeckoro (pepMeHTta mis
YIPOLICHHS TEX HIM HHBIX PEaKIHil.

Cnucox aumepamypul

1. Anexcanopos A.A. MOHTaX cUCTEM BHELIHETO BOJOCHAOXKEHWS W KaHAJIM3ALMK / pesl.
A.K.IlepemmBkuH, A.A. Anekcanapos, H.S. JlanmaroBa, u ap. M.: CII6. [u nap.]:
ITutep, 1978. 576 c.

2. Ilaenunosa HM.M. BopmocHabxenue u BomooTBeaeHue. YueOuuk / M.M. IlaBnunoBa,
B.1. Baxenos, W.T". ['youii. M.: FOpaiit, 2013. 480 c.

3. Koamaeoposa E.M. O030p pOCCHHCKHX ONMHCAHUN M300PETEHHH IO BOJOCHAOKCHHIO:
(32 2007-2008 romsr) / E.M. Kommaroposa. Mocksa: UJI, 2008. 551 c.

OCOBEHHOCTMU XEJE3OBETOHHBIX TPYE N OBJIACTHU UX
INPUMEHEHUSA
HBanos A.M.

Hsanos Anexcandp Muxaiinosuu — cmyoenm,
Kagheopa caHumapHo-mexHu4ecKux cucmem,
Tyavckuii 2ocyoapcmeennulil ynusepcumem, 2. Tyna

VIK 628.21

Ha priHKE CTPOUTENHHBIX MAaTEPHAIOB MOKHO HAWTH TPYOBI, BHIOJHCHHBIC M3 TaKUX
MaTepHalioB, KaK METaJUl, CTajb, MOJMMEPHI, a Takke OCTOH, MOCICTHUHA W3 KOTOPHIX, B
HECKOTOPLIX ClIy4dasiX, SABJISICTCSA HE3aMCHUMBIM, IO CBOUM KAaYC€CTBECHHBIM XapaKTCPUCTHUKAM
u mnokazatensiMm. JKeme300eToOHHBIC TPYObI OOBIYHO HCIOJB3YIOTCS JUI  OBITOBBIX
MacmTa0HBIX paboT. AKTyaJbHOCTh O€TOHa, Kak MaTepuana ais TpyO, oOyciioBieHa
XOPOIIMMH MOKa3aTeIsIMU NPOYHOCTH, a TaKkXkKe Ooiee JITMTENbHBIM CPOKOM SKCIUTyaTaluH,
€CJIM CPaBHMBATH €T0 ¢ APYIMMHU MaTepuanamu [1-3].

OO6utacTi IPUMEHEHUS )KeJIe300eTOHHBIX TPYO:

* [IPH YCTPOMCTBE JIMBHEBHIX CTOKOB;

* BOJIOOTBEICHHUE 10T aBTOMOOWIEHBIMU JIOPOTaMH;

* [IpH BO3BEICHUHM MATHCTPATBHBIX JIMHUMA, 10 KOTOPBIM JKHAAKOCTH TPAHCHOPTUPYIOTCS
Ha JTOBOJIEHO OOJIBIITUE PACCTOSIHUS;

* [IPH YCTPOICTBE CENTHUKOB;

* JUT1 KOMMYHHKAIIMOHHBIX CETEH;

* B KadecTBe (QyHIAMEHTa WIK HeCYIIEei OTOpEI;

¢ IJIs1 OTBOJIAa PA3JIMYHBIX IMTPOMBINIICHHBIX WA GBITOBBIX CTOKOB.

PazHOBHIHOCTH KENe300€TOHHBIX TPYO.

o skcruTyaTalimOHHBIM CBOHCTBAM TPYOBI MOYKHO Pa3[e/IuTh Ha!

* HAIIOPHBIC;

* OE3HAIOPHEIE;

* 0c000r0o Ha3HAYCHUSI.
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Hanopneie TpyObl MOTYT TNPUMEHSATHCS IS TOPOKIAIKH CeTel, B KOTOPBIX
TPAHCHOPTHPYETCS JKUIKOCTh MOJ JaBJICHHEM. TEXHOJOTHs HW3TOTOBJICHUS TaKuUX TPYyO
JIeNaeT ux 00Jee IPOYHBIMHU.

besnanopubie uzenus NpUMEHSIOTCS B CAMOTEUYHBIX CUCTEMAX.

JKenezoberoHHbIe TpyObI 0COOOTO HA3HAUCHHUS OTJIMYAKOTCS 0OJE€e  BBICOKOM
YCTOMYMBOCTRIO K CHJIBHBIM BHEUIHHM Harpy3kam. VX OYeHbp 4YacTO WCHOJB3YIOT IS
OpTaHU3AINH CUCTEM, KOTOPBIE PACTIONararoTCs M0 aBTOMOOMIFHBIMHA MarucTpasiMu.

ITo popme ceuenns sxene300eTOHHBIC TPYObI KIIaCCH(PUINPYIOT HA!

* KpYTJIEIC;

* IPSIMOYTOJIBHEIE;

* KBaJIpaTHBHIEC.

IlepBbic nBa BHAA MOTYT TaKXKe TMPHUMEHATHCS IPHU CTPOUTEIBLCTBE Pa3IUIHBIX
KOHCTPYKIUH, TAKUX KaK (yHIAMEHT, a TAK)KE OMOP JUIsl OTPaXKIACHUIA.

ITo BapuaHTy CTHIKOBKH MOYKHO BBIJICIIHTH:

* pacTpyOHBIE TPYOBI;

* (hasbLieBBIE TPYOBI.

IepBbIif BapHaHT CTHIKOBKM HCIIOJB3YIOT 4Yallle, TAK KaK BCE PabOThl 3aHMMAIOT HE
MHOTO BpeMeHH. bojee y3kuit kpaif TpyOBI, IpH COCTUHEHUH, BBOAUTCS B O0Jiee ITHPOKHIA
Kpail apyroro sieMeHTa. BTopoil MeToJ HCHOdB3yeTcsl peke, TaK KaK COCOHMHEHUE
MPOMCXOIOUT B CIICIMaJbHBIC YETBEPTH Ha KPOMKaX TPYyO, TMOCHE HYero 3aJelbIBAaIOTCS
[IEMCHTHBIM pacTBOpoM. JlaHHBEIA cmoco0® 3aHMMaeT ropa3fo OoybIlle BPeMEHH, HO B
pe3yIbTaTe moirydaercs 6oiee poBHEIH TpyOOIIpOBO,.

[IpeumyiecTBa ¥ HEAOCTATKY UCTIOIB30BAHUS KEJIC300CTOHHBIX TPYO.

K mpeumyiiectBaM MOXKHO OTHECTH:

* BBICOKMH TIOKa3aTellb MPOYHOCTH;

* TpyObl HE pa3pylIAlOTCS KaK MPU HHU3KHAX, TaK U TNPU BBICOKHX TEMIIEpaTypax
OKpY>Karouleil cpeipl;

* OCTOH HE MOABEPIKEH MPOIIECCaM FHUEHHUS U KOPPO3UH;

* MO’kapo0Oe30nacHbI MaTepHal;

* JUTATENEHBIN CPOK CITYKOBI, KOTOPHIN IPEBBIIIAET CEMbIECAT JICT;

* TpyOBbI IMEIOT BHYTPEHHIOIO IIAIKYIO TOBEPXHOCTE;

* KpeIKOoe ¥ HaJe)KHOE COSTNHEHHE OTACIBHBIX JIIEMEHTOB MEXIY CO00i;

* MaTepHUall BBIJCPKUBACT 3HAYUTEIIHHBIC HATPY3KH;

* MaTepuall He OOMTCSI MOBHIIIEHHOTO ITOKA3aTENs BIAXXHOCTH;

* JIeleBasi CTOMMOCTD, TI0 CPABHEHHIO C JPYTHUMH MaTepHaiaMu;

* HE JI0JITas, 0 BPeMEeHH, yCTaHOBKA.

HenocraTtkamu MOKHO Ha3BaTh:

* DOJIBIIION BEC;

* B arpeCcCUBHOM Cpejie MaTepHall MOKET pa3pyIIaThCs;

* JIUIsl yCTAHOBKH TpeOyeTCs CriennaabHas TEXHUKA,

* TPYAOEMKOCTh BBITIOJTHEHUS padoT.

Ha crenkax jkene300€TOHHBIX TPyO HE JODKHO OBITh a0CONIOTHO HHUKAKUX
MOBPEXJCHAN U TpeluH. Eciu Takoe MMeeTcs, To U3AeNue SKCIUTyaTHPOBATh 3alpeneHO.

KoHcTpykuus, a Takke MaTepual, KOTOpPBIC MPUMEHSIOTCS I MPOU3BOJACTBA TPYO,
JOJDKHBI  00JIalaTh JOCTATOYHBIM I[OKA3aTelIeM JKECTKOCTH, JUII TOTO0 YTOOBl HE
nehOpMHUPOBATHCS MPH JATbHEHINEH SKCIUTyaTaIlMH 1T0/] BHEITHUMH HAarpy3KamH.

CaMmpblii HAZIEKHBIN U TPATUITMOHHBIA CIOCO0 TepPMETHU3AIMH IBOB - 3TO 3a4eKaHKa, MpH
MOMOIIM CHENHATbHOTO YIJIOTHUTENBHOTO COCTaBa, C JIOTOJHUTEIBHON OTICIKOH
nemeHToM. KadecTBeHHast pabora TpyO 3aBHUCHT OT CTBHIKOBKH OTHAEIHHBIX 3JIEMEHTOB
MEXTy COOOH.

JKeneszoberonnple TPyObl TMONB3YIOTCS OOJBIIMM CIPOCOM TPH  COBPEMEHHOMN
OpTraHU3aIlMi CUCTEM BOJIONPOBOJA, a TAKXKE B IMOCTPOHKE (YHIAMEHTOB, U3-32 CBOHX
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IMOJIOKUTCIIbHBIX KAaYCCTBCHHBIX XapaKTCPUCTHUK, KOTOPbLIMU HE MOI'YT IIOXBAaCTATbhCA
n3aeyvs, BbIIIOJHCHHBIC U3 IPYIUX MaTCpUaJIOB.

Cnucok aumepamypul

1. Anexcanopos A.A. MOHTaX CHCTEM BHEUIHETO BOJOCHAOKCHHS M KaHATW3AIMH / pe.
A K. IlepemmBkuH, A.A. Anekcanapos, H.A. [lammatoBa, m ap. M.: CII6. [u np.]:
Iurep, 1978. 576 c.

2. Tlasmunosa H.M. BopocuabGxenwe W BomoorBedenne. Yueonuk / W.M. IlaBimHOBa,
B.M.baxenos, N.I". I'yomii. M.: FOpaiit, 2013. 480 c.

3. Koamaeoposa E.M. O030p pOCCHHCKHX ONMMCAHWN M300PETEHHH IO BOJOCHAOKCHHIO:
(322007-2008 romer) / E.M. Konmaroposa. Mocksa: JI, 2008. 551 c.
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OUJIOJTOI'MYECKHUE HAYKH

MAKHMUDKHUJA BEKHBUDI AND ENLIGHTENMENT
Rahmatova D.N.

Rahmatova Dilafruz Nusratilloevna — Teacher,
SCHOOL Ne 37, SAMARKAND, REPUBLIC OF UZBEKISTAN

Abstract: this article is dedicated to the life and work of the representatives of modern
literature, in particular, Makhmudkhuja Bekhbudi, whose works and activities have been
studied since the independence of the Republic of Uzbekistan. The activities of the
representatives of Jadid literature were not studied in the late XIX century, both during the
Emirate and the Khanate, and during the former Soviet era. One of the main tasks of
Makhmudkhuja Bekhbudi was to educate the people, to get them out of the mire of
ignorance, to sing freedom. He laid the foundation stone of today's independence, built the
first modern school in Samarkand, wrote books and textbooks at his own expense, invited
children, founded the newspaper "Samarkand" and became the first editor. Makhmudkhuja
Bekhbudi founded Uzbek drama and theater with his first play, Padarkush. Makhmudkhuja
Bekhbudi traveled extensively in the Orient, Russia and the Caucasus, where he taught
education, school life and propaganda in Turkestan.

Keywords: colonial, Provisional Government, Kitabat-ul Atfol, Risolai tooli savod, Risolai
geography of Russia, Kitabat-ut atvol, Practice of Islam, History of Islam, Observatory,
Chemistry, examination, surgery, wisdom rooms.
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Will Turan see you from now on or not?
Will Turkestan find your example or not?

Twentieth-century Uzbek education and culture, as well as our current independence
thinking, are indebted to the Jadids. Before making such a firm decision, we should
remember about the Jadid movement in Turkestan, its heroes, the great and unforgettable
deeds they did.

We look at the scientific, cultural and educational life of Turkestan at the turn of the
twentieth century. Makhmudkhuja Bekhbudi, the leader of the Jadid movement, is an image
that has entered the stage of spirituality with the will and demand of time and space and has
left an indelible mark. He is the greatest representative of the Uzbek society of the time, the
largest representative of the active participation in the socio-political, cultural and
educational movements of his time.

Makhmudkhuja Bekhbudi was born on January 19, 1875 in the village of Bakhshitepa
near Samarkand. His father, Behbudhuja Solikhuja, was from Turkestan, and his maternal
grandfather, Niyazkhuja, was from Urgench. He came to Samarkand in 1785-1880.

At the beginning of the last century, at a time when it was very difficult to promote the
ideas of modern schools, to bring them to the attention of the general public, our Jadids,
such as Makhmudkhuja Bekhbudi, opened schools at their own expense. They have served
to educate the younger generation, to know their rights, to bring them to the stage of the
world community.

It is said that there is a large and prosperous garden around the Namazgoh mosque in old
Samarkand. Makhmudkhuja belonged to the Bekhbudi dynasty. It has a large area of
diamonds and vineyards, which, of course, was positively influenced by the climate and
climate of Samarkand. From the income from the garden, Makhmudkhuja brought textbooks
for children from Samarkand, spent them on the construction of a new school and the
provision of necessary equipment.

He wrote textbooks on literature, geography, and Islamic history for schools known as
Usuli Jadid and Usuli Savtiya. In schools, they tried to form national consciousness, instill
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feelings of national pride and pride through poems and essays, plays. In accordance with the
requirements of the times, they defended the honor of the Muslims of Turkestan.
Makhmudkhuja Bekhbudi writes at that time: “It is critical to inspect the new schools and
teachers and the existing schools, to describe the shortcomings.

And not hostility, if it does not hurt the personality... »

It is known from the course of history that in order to conquer a certain territory, to rule,
to plunder its wealth, an invader first burdened the people of that region with
knowledge, science, and national development. At the end of the twentieth century,
especially in 1868, the main goal of the Russian commanders, who also attacked
Samarkand, was to plunder the local population. For this, an attempt was made to
destroy the language, history and religion of the people. They have expanded their
territory by deceiving the people with fake promises, fake money and fake actions. The
local people, with their daily equipment, such as hoe and shovel, against the modern
and well-armed Russian forces, with a strong will, with great hatred against the enemy,
set out to fight. Sensing the consequences of such a clash, Makhmudkhuja Bekhbudi
conducted a spiritual inspection of "textbooks taught in schools."

For thousands of years, new "tuzemnyy" schools have been opened to "civilize" the
people, who have their own way of life, culture, national traditions. Religious and secular
knowledge in a new way began to be instilled in the minds of swimmers who wanted to
study differently. The fate of the school and the swimmers was left to the ashes of the
missionaries, who promised happiness and good deeds in the future.

“Apparently, a Muslim teacher was appointed to these schools and he was given a
task for 15 to 25 sums. Of course, no one who could afford it would teach. On the other
hand, by secret orders, they order the Muslim children in these schools to be less
educated and to obey the orders of the bacchanalians and behave like beasts,” lamented
Makhmudkhuja Bekhbudi.

If we take into account that at the end of the XX century the price of a hymn was 20-30
rubles, and the cost of a dress "silk satin" from 2 to 30 rubles, the monthly salary of teachers
becomes clear.

According to Kuropatkin, the Turkestan Commissioner of the Russian Provisional
Government, they did their best not to give up the country and to take full control of its
natural and material resources. The colonialists kept the population out of enlightenment for
50 years. They broke the mutual solidarity by spreading various provocations among the
people. They despaired of the unification of the people.

If we take the population of a certain country as a whole, we can compare the leaders of
the people to the people, and the population to the ashes. When we separate the human body
from each other, its activity ceases or slows down. When the brain and heart, which control
the whole body with intelligence, are stopped, a person's life comes to an end. The brain and
heart need constant attention and light. The Jadids emerged in a situation where the
government in Turkestan was dissatisfied with the population, and the population was
dissatisfied with the government. Among them were representatives of the empire whose
autumns were burning like a black cat. The only goal of the empire was wealth. The purpose
of the Jadids was to restore the body and give light.

At the beginning of the century, new schools began to be established in Tashkent,
Fergana and Samarkand. The names Ibrat, Munavvarkori, Avloni, Sufizoda, Saidrizo
Alizoda began to appear.

In 1903, Bekhbudi established schools in the village of Khalvoyi near Samarkand with
teacher Siddikiy, and in the village of Rajabamin with teacher Shakuri. Begins to create
secular textbooks for new schools. In 1904 he published such books as "Risolai asboi
savod", in 1905 "Risolai jugrofiyai umroniy", "Risolai jugrofiyai Rusiy", in 1908 "Kitabat-
ut atfol", "Amaliyoti Islam", in 1909 "Tarihi Islam".

The school building, built in 1903 in the village of Halvoyi, is still preserved. The
Shakuri school was built by Bekhbudi in 1908 in the yard of Samarkand.
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"Mullo Abdulkhodir from Samarkand opened a Jadid school in his yard three miles
outside the city, and the Mufti, Mr. Mahmudkhuja, took the high-ranking governor and
police chief of Samarkand, showed them to me and told me to go to the city." Bekhbudi.

After the publication of an article in the second issue of the first newspaper in the
country "Samarkand", the rich people of Samarkand Mullo Muhammad Rakhimboy, Mullo
Juraboy and others agreed. Someone's money, someone's Friday...

It is known that in 1899-1900 Bekhbudi went on a pilgrimage with the Bukhara
intellectual Haji Bako. He will visit the Caucasus, Istanbul and Egypt. This journey began in
1318 AH and lasted for eight months.

During the trip, he wrote "Kasdi Safar" and touched upon the socio-economic, cultural
and, of course, school life of each country. He reformed and strengthened his views on the
new school.

In particular, Ismailbek Gaspirali will continue his work to study the Jadid
movement that began in Europe and continues in Russia, and to promote a new school,
education and culture in Turkestan. In 1903-1906 he visited Moscow, St. Petersburg,
Nizhny Novgorod, Ufa, Kazan and took part in the congress on the problems of life and
culture. The speech floats.

He studies the activities of Muslim schools in Rostov. He is envious when he sees the
boys studying with the girls in open and spacious, clean rooms. He also writes articles on
improving school performance. "There are regular observatories, chemist's offices,
examination and surgeon's rooms, and wisdom rooms." It is clear that in addition to
religious education in schools, great attention is paid to the provision of secular science.

Makhmudkhuja Bekhbudi and his comrades called on the people of the country to be
educated, to know their rights, to feel the particles of freedom. The future, which shone
behind these particles of freedom, shone with innumerable colors, calling for an
understanding of the destiny of the great Motherland. They wished that the sacred soil
inherited from their ancestors would not be buried in the ashes of the enemy, and that the
brave boys and charming girls did not want to see a sad look in the autumn. Unfortunately,
the government did not like them for their selfish thoughts and words.

On March 25, 1919, by order of the Emir of Bukhara, Bekhbudi was buried in the desert.
Wipe the heads of teachers working on the path of education!
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IOPUIMYECKUE HAYKHA

BUPXEBBIE IAEBBIE UHBECTUIIMOHHBIE ®OH/IbI:
PA3BUTUE U IEPCIIEKTUBbI
POCCHUMCKOI'O ®OHJIOBOI'O PBIHKA
Konsixuna A.C.

Konsaxuna Anexcanopa Cepeeesna — cmyoenm,
Kagpedpa gunancosoeo npasa, opuduyeckuil gpaxyromen,
Poccuiickuti 2ocyoapcmeennvlii cymanumaphvlil yHusepcumem, 2. Mockea

Annomayun: ¢ cmamve ananusupyiomes ucmopus paseumus ETF na mupoeom pvinke 6
Yenom u UCmopust pasgumus OUPHCeblX NAEblX UHEECTNUYUOHHBIX (POHO08 8 YACTIHOCTIU.
Knroueewie cnoea: oupscesvie ponowvi, ETF, FITH®D, ¢ponooswiil puiHOK.

Iocne «uepHoTO MOHEAEMBHIKAY (19 oKTIOps 1987 roma) - OMHOTO U3 CaMBIX OOJBIIHX
KkpaxoB (ormoBoro peiaka B ucropun CILIA, mpu xotopom mamekc Dow Jones oOBammics
Ha 22,6% — Kommccuedr mo neHHbiM Oymaram u Oupkam (SEC, The Securities and
Exchange Commission) B Hauane 1988 rozma ObUI BHINYLIEH OTYET, MOCBSILCHHBINA aHATH3Y
MPOU3OLIEIINX COOBITUI M JaTbHEHIIUM IEPCIEeKTUBAM pPa3BUTHS (DOHIOBOI'O DBIHKA.
Cpenu npo4ux B oT4eTe OBUI MOJTHST BOIPOC «a 4TO OBLIO OBbI, eciay Obl ObLIT UHCTPYMEHT,
COCTOSIILIMA W3 COBOKYNHOCTH IICHHBIX OyMmar KpyMHEWIINX KOMIIAHWH onpenenéHHON
CTpaHbl WM OTpaciM, dYTOObI pEMUTh NPOOJEMBl  BBHICOKOM  BONATHIIBHOCTH
Y TOTIOJTHUTEIBHBIX M3JIEP’KEK M KOMHCCHH TPH TOPTOBIE OTACIbHBIMU MHCTPYMEHTaMH?»
SEC Oputo oTMmedeHO, 4YTO ecnm Oupxkeil OymeT paspaboTraH Takod WHCTPYMEHT,
ocHOoBaHHBIH Ha wmHAekce S&P 500 (Standart & Poor's 500), oH momydut ObICTpOE
onobpenne. Ota mzaes moHpaBwiack Hatany MocTy — crapimieMy BHIE-TIPE3UACHTY IO
pa3paboTKe HOBBIX MPOAYKTOB AMepukaHckor (pormoBoit oupxu (AMEX, American Stock
Exchange)[1], B Helf OH yBHJEN MMEPCIEKTUBBI pocTa s OMpku, koTopas B 1980-x Havyanma
TEpATh JOJI0 Ha PbIHKE. bykBanbHO Ha cieayroumuil JeHb MOCT U €ro «Ipasas pykKa»
CruBeH bnym — 26-neTHHH JOKTOp SKOHOMHMYECKMX HayK, OKOHYMBIIHNK ['apBapn, Hagamu
paboTaTh HaJ MPOEKTOM «Oe30MacHOi KOP3MHBI JIMKBUIHBIX IIEHHBIX Oymary». Uepe3 Mecsiy
nociie onyonukoBaHHoro SEC oTyera okas3aioch, 4YTO HE TOJIBKO AMepHKaHCKas (OHI0BAs
Oupka paboTaeT HaJ IMPOEKTOM HOBOTO (UHAHCOBOIO MHCTPYMEHTa, HO H
Ounanensduiickas (PHLX, Philadelphia Stock Exchange), kotopas Ha mHpOTSHKEHUH
YeThIpeX MOCIEIHNX JIeT paboTaeT Ha/l eANHBIM HHBeCTHINOHHBIM MexanusMoM (CIP, Cash
Index Participation), MO3BOJSIOMIMM WHBECTOpaM IOKYNAaTh M MPOJIABaTh JOJNH B MHICKCE
aKIMH aHAJIOTMYHO TOMY, KaK IPOJaBald M MOKYIAIH OTAENbHBIE aKIUH. DTOT MEXaHNU3M
MoApasyMeBaj Ty jK€ HPOINOPIMOHAIBHOCTH aKIUi, KOTopas OblJa B CaMOM HHJIEKCE.
3amyck nByx nepBbix CIP (omgmH ObUT OcHOBaH Ha uHIekce S&P 500, Bropoii Ha MHICKCE
Dow Jones) 3atopmosun padory AMEX Ham mpoektom. OmgHako, CIycTs JBa Mecsla
npoaykT 6611 roToB U nogad B SEC Ha ogobperne. OnnoBpemenHo ¢ AMEX ananorndansie
NpOoAYKTHl OblIM TpezacTaBieHbl Uukarckoil ompskeit ommmonoB (CBOE, Chicago Board
Options Exchange), Uukarckoii ToBaproii 6upxeit (CME, Chicago Mercantile Exchange) u
Yukarckoit ToproBoii mamaroii (CBOT, Chicago Board of Trade). B cBsa3u ¢ tem, 9to
NpeACTaBICHHBIE TPOAYKTH Kazamuck SEC He T1eHHBIMH OyMaraMu, a IDIOXO
3aMacKMpOBaHHBIMH (plouepcaMd Ha ()OHIOBBIE HMHAEKCHI, PEryJIHMpPOBAaHHE KOTOPBIMHU
npuHamexxur Komuncenu mo rtoprosie ToBapHbeIMH (brouepcamu (CFTC, Commodity
Futures Trading Commission) B cOOTBETCTBUH ¢ 3aKOHOM 00 WHBECTHIIMOHHBIX KOMITAHUSIX
(Investment Company Act of 1940) [2], a Taxke B cBs3u ¢ 3ampocoM DunanenbPuitckoi
OMpIKH O MPEAOCTaBICHUN €i BpeMeHHON MoHonosuu B Toprosie CIPs Ha cpok ot 12 1o 18
MecsIEeB Ha OCHOBAaHMU TOTO, YTO OHU OBUIN NEPBBIMH, YTBEPKICHHUE HOBOTO MPOAYKTa,
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KOTOPBIN BIIOCIIEJICTBUU CTAHET Ha3bIBaThCS OMpikeBbIM mHBeCTHLMOHHBIM (onnom (ETF,
Exchange Traded Fund) Gbu10 nmproctanoBieHo.

B cBa3u ¢ stum nepseiit ETF nosBuncs B 1990 rony B Kanane - ma TopoHTckoit
¢onnoBoit Oupxe (TSX, Toronto Stock Exchange) u naseBancs Toronto 35 Index
Participation Units (TIPs 35) [3], ciexays 3a umHIEKcoM 35 KpyNHEHWIIMX KaHaJCKUX
KOMITaHUI.

B CHIA mepssrit ETF B cBOto ouepens mosiBIIICS TUIIE TpH Toja ciycTs. S&P 500 Trust
ETF (SPDR wmim, xak ero Ha3biBany, spider - mayk) Obu1 3amymieH 22 saBaps 1993 roxa u
spisiercst cambIM royisipHeIM ETF no ceii nens[4]. U xots nepseiit ETF Ha amepukanckoM
priaKe mosBIIICS B 1993 roxy, moTpeboBaioch eme modta 15 net, 9To0B YBUAETH MepBHIi
aKTUBHO yTIpaBiisieMblil OupskeBor ¢oun. Ilozgnee, B 1996 romy, 3aHMMaThCs OMPIKEBHIMHU
¢oHmaMu Hadan OJWH W3 KpynHeHmmx B BenukoOpurannm u B MUpe (QHHAHCOBBIX
KoHrnomeparoB bapxuaiic (Barclays), a B 2001 romy - oaHa H3 KpyHNHEHIIMX Ha
CErOJHSIIHUK JIeHb YacCTHBIX HE3aBUCHMBIX WHBECTHIMOHHBIX KoMmnauuii Baurapa (The
Vanguard Group) [5].

ITo cocrosiuro Ha 2019 rox B Mmupe cyuiectByer Oojee 4 Thics4 OUpkKeBbIX (HOHIOB
Pa3NUYHBIX TI0 COCTAaBY U CTPYKTYpe [6].

B cBoto odepens poccuiickuii OHIOBBIM PEIHOK Hadall CBOE Pa3BUTHE HEMHOTO MO3XE U
pa3BHUBAJICS MEAJICHHEE.

B cooTBercTBHHM ¢ peecTpoM IaeBBIX MHBECTUIIMOHHBIX (oHM0B banka Poccun mepBerit
aHaJor 3apyOexHoro (GoHIa, TOPryeMoro Ha OUpiKe - OUPKEBOH MaeBON WHBECTHIIMOHHBIH
tdoun (BIIN®) 61 chopmupoBar Tompko B aBrycte 2018 roma - «CoOepbank - MHImexc
MocBupxu nosiHo# 1oxomHOCTH «OpyTTon[6]. OmHako, 3TOMy CIIOCOOCTBOBAJIO IIOJITOE
(hopMupoBaHHE HOPMATHBHOM MPaBOBO# Oa3bl.

[TepBas pemakumsi 3akoHa O pPbIHKE IIEHHBIX Oymar [7] BcTymuia B cuiny B 1996 roxy,
OJTHaKO, BKJIIOYAja TOJIBKO JBa BUJAA HMHCTPYMEHTOB — aKUUM M oOjurauuu. TepMHH
«MHBECTHIIMOHHBIN Tai» U «UHBECTUIIMOHHBIA (HOHI» ObLTH BBeAcHBI Juiib B 2001 roay B
3aKOHE 00 HHBECTUITMOHHBIX (poHmax[8]:

VHBeCTHIIMOHHBIA Tl SBISAETCS MMEHHON IEHHOW OyMaroi, yJIOCTOBEPSIOIICH OO
€ro BIaJenblla B IIpaBe COOCTBEHHOCTH Ha HWMYIIECTBO, COCTABISIONIEE ITaeBOM
MHBECTHLMOHHBIA (DOHZ, NMpaBoO TPeOOBaTh OT YMNPABISIOMICH KOMITAHMM Ha/JIeXKAIIero
JIOBEPUTEIIBHOTO YNPABJICHUS MAaeBbIM HMHBECTHIIMOHHBIM (DOHIOM, NPaBO HA IOIy4EHHE
JICHe)KHOH KOMIIGHCAlUM TIPH TPEKPalleHnH JIOTOBOPa JOBEPUTENBHOTO YIIPABICHUS
MaeBbIM MHBECTHUIIMOHHBIM (D)OH/IOM CO BCEMHM BIAJENbLIaMH MHBECTHIIMOHHBIX ITA€B 3TOTO
MaeBOr0 MHBECTUIIMOHHOTO (DOH/IA.

[TaeBoit mHBecTHMUMOHHBIH (OHA - 000COOJEHHBIH HMMYIIECTBEHHBIH KOMILIEKC,
COCTOSIIIMHA M3 MMYIIECTBA, IEPEJAaHHOTO B JOBEPUTENBHOE yNPABICHHUE YNPABIISIOMIEH
KOMITAHMM Yy4penuTeneM (ydpeauTessMH) JOBEPUTENBHOI'O YIPaBICHUS C YCIOBHEM
00BbEIMHEHNS 3TOTO MMYIIECTBAa C UMYIIECTBOM HHBIX YUpEIUTeIeH JTOBEPHUTEIHHOTO
yOpaBJieHHUs, 1 U3 UMYIIECTBA, MOJYYEHHOI'O0 B MPOIECCE TAKOTO YIpaBJICHHS, T0JS B
npaBe COOCTBEHHOCTH Ha KOTOpPOE YIOCTOBEpsieTcs IeHHOW Oymaroif, BblnaBaeMoi
yIpasisioneil KoMnaHuen.

Taxoke cornacHo 3akony 0 onnax B 2001 roxy (hoHIBI MOTIIN OBITH TOJBKO TPEX THIIOB:
OTKpBITEIE, HHTEPBAJIbHBIE 1 3aKPhITHIE.

IIpu 3ToM 10 coctostHuto Ha koHen 2002 rozxa ObUTH ChOPMUPOBAHBI TOIBKO OTKPHITHIE
u uHTepBanbHBIe [9] B cooTHOmeHnn 61,2% k 38,8% cooTBeTCTBEHHO. 3aKphIThIE (POHIBI
Hauganu ¢popmupoBatecs HaunHas ¢ 2003 roxa.

ITo cocrosauio nHa wmroab 2012 rToma mojoxeHWe Ha pbiHKE (OHAOB OBLIO
cnenyromiee[ 10]:
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Tabnuya 1. Ionodicenue na pvinke ¢ondos no cocmosinuio na uions 2012 200a

Tun ¢gonna KosmmuectBo ponnos % ot 0011ero ynciaa GpoHI0B

OTKpHBITHII 422 56,6
WuTepBanbHbIi 56 7,5

3aKpBITHIIL 268 35,9

[IpoananusuposaB nanuHele Tabiauipl 1, MOXKHO clesiaTh BBIBOJ, YTO HHTEPBaJbHBIC
¢onapl ObuIM HamboJiee peAKMMH, B TO BpeMsl KaK CaMbIM HOMYJISIPHBIM THUIOM (hOHIOB
ocraBajcsi OTKpBITHI. B ToMm e urone 2012 rona B 3aKOHOZATEIBCTBO O (HOHAAX TOCIKE
JONTMX OOCYXICHWH C Yy4YacTHHKaMH pbIHKAa ObUIO BHeceHO u3MeHeHume [11], B
COOTBETCTBHH C KOTOPBIM IOSIBHJICS YETBEPTHIN THII MACBBIX MHBECTHIIMOHHBIX (DOHIOB —
OouprkeBoil. OCHOBHBIE OCOOCHHOCTH KOTOPOTO COCTOSIT B CIICAYIOIIEM:

¢ 3asBKy Ha BBIAAaYy MHBECTHUIMOHHBIX I1aeB (POHIA MOXKET MOJaBaTh NCKIIOYUTEIHLHO
YIIOJTHOMOYEHHOE JIMIO, YKa3aHHOE B IIPABHJIAX JOBEPHUTCIBHOTO YIPABJICHHS TaKUM
honrmOM;

e IlHBeCTUIIMOHHBIE T1al TaKoro ()OHAA JOJDKHBI OBITH JOMYIIEHBI K OpraHM30BaHHBIM
TOpraM Ha poccuiickoii(ux) Oupike(ax), yKa3aHHOH(BIX) B IpaBWJIaX JOBEPUTEIHHOTO
YIPaBJICHUS TAKUM (POHIOM;

e JlomkHa OBITH YCTAHOBJICHA BEIHMYMHA MaKCHMAaJbHOT'O OTKJIOHEHHS LIEHBI MOKYIKH
(Mpoma)kn) HHBECTUIIMOHHBIX MAEB, MyOJINYHO OOBABISIEMON MapKeT-MeHKepOM OUpPKEBOTO
(¢oHma Ha OpraHU30BaHHBIX TOPrax, MPOBOAWUMBIX OMp)KEH, OT PacuyeTHOW LEHBI OJHOTO
WHBECTHIMOHHOTO Tasl.

Opnako, B 2012 rogy Bce emme OTCYTCTBOBaNa OCTAaTOYHAs HOpMAaTHWBHAas 0a3a IUis
ONMCaHUs MpoLecca I0Mycka HHBeCTUMOHHBIX NaeB BITN® k topram.

Ionoxernne banka Poccunt N 534-I1 «O momycke HEHHBIX OyMar K OpraHM30BaHHBIM
TOpram», BKJIFOYArOIee TpeOOBaHMS K JIOIMYCKY M JajbHEHIIEMY JIACTHHIY MHBECTHULIMOHHBIX
MaeB BCTYNWIO B CHTy JiULIb B Mae 2016 rofia 1 ycTaHaBIMBaJIO CIEYIOLIEE:

Bupxa, ykasaHHas B NpaBWIax JOBEPUTENBHOTO YIIPABICHHS OUPKEBBIM IAaCBBIM
VMHBECTHLMOHHBIM (DOHIOM, MOXET BKJIOYUTh HMHBECTHUIIMOHHBbIE NaW Takoro (oHga B
Chucok TpH YCIOBUHM, 4YTO IPAaBWIAMH JIOBEPUTEIBHOTO YIpPaBJCHUs 3TOro ¢oHzaa
NpPeyCMOTPEHO, YTO CTOMMOCTh HMyllecTBa (OHAA, TepelaBaeMoro B OIUIATy
MHBECTHLMOHHBIX T1aeB, HEOOXOIMMasl JJIsl 3aBeplleHus (OKOHYaHHs) (POPMUPOBAHHS ITOTO
dbonma, cocraBisieT He MeHee 25 MIDIMOHOB pyOneil. VYkazanHoe TpeOoBaHUE HE
pacrnpocTpaHseTcs Ha HHBECTUIIMOHHBIC ITau OMPIKEBBIX ITAeBBIX HHBECTHIIMOHHBIX (OH/IOB,
THIT KOTOPBIX OBIII N3MEHEH C OTKPBHITOI'O MAeBOI0 WHBECTHIMOHHOTO ()OHIA Ha OUpPKEBOH
MacBOH MHBECTUIIMOHHBINA (DOH]I.

To ectp momumMo TpeGoBaHMH K camMoMy ()OHAY TpeOOBalOCh BHECTH W3MEHEHHS B
MpaBWiIa JIMCTUHTA OUPXH, HA KOTOPOH IIIaHMPOBAINCH TOPTM WHBECTHLMOHHBIMU HasMU
6upxeBoro (¢oHga. bupxa B CBOIO odepenp yCTaHABINBAJIa JOTOIHUATENbHBIC YCIOBHS IS
Jorrycka WHBeCTHIHMOHHBIX maeB BIIM® k topram. Takum oOpa3om, HEpBBIH POCCHHCKUI
OupxeBoit ¢oum ObuT momymieH k Topram Ha MockoBckoit 6upxke (ITAO «MockoBckas
6up>xa MMBB-PTCy») nmums B 2018 roxy.

ITo cocrosamo Ha mioHb 2020 roma k TopraM Ha MOCKOBCKOH OWp)Ke MOMyIIEHBI
nHBeCcTUIIMOHHBIE TTan 38 [12] OupxeBbIX (POHIOB Pa3IMUHBIX IO COCTaBY, JOXOJHOCTH U
CTOMMOCTH OJHOTO HWHBECTHLHOHHOrO Tnas. CBOJHBIC JaHHBIC, COOpaHHbIE Ha OCHOBE
KOTUpOBOK W uH(popMmanuu, mnpexactaBneHHblx Kommanuwedn BKC [13] m MockoBckoii
6upkeii [14], npexcrasiens! Ha Puc. 1-2.
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LeHa uHBECcTULMOHHOrO nas doHaa
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Puc. 1. I'papux yer 00020 uH8ECMUYUOHHO20 NAsL RO 8cem mopayembim Ha Mockogckoil Gupaice
gonoam

» O6nunraumu/ Espoobnmraummn = [leHemHblA poiHOK = AKuun = Tosapsl  ® CMeLaHHbIE aKTUBbI
Puc. 2. Knaccugurayus ecex mopeyemuix na Mockosckoii bupaice (hon006 no 6azo6omy axmugy

AHanu3 JaHHBIX Ha pHUC. | TOKa3bIBaeT, YTO CTOMMOCTh OJHOTO MHBECTHUIIMOHHOTO IIast
BIIN® Bapsupyercst ot 1,02 1o 56 500 pyOusieif, 4To MO3BOISIET HHBECTOPaM IPHOOpETaTh
Pa3HOC KOJUYECTBO IIa€B PA3HBIX (1)OHI[OB B CBA3U C pasHbIM MHUHHUMAJIbHBIM IOPOTOM
Bxozna. CoryacHo puc.2 mnpeoOiiafalolMMKU Ha pBIHKE SBISIFOTCS OupkeBble (OHMBI,
0a30BLIM AKTHUBOM KOTOPBIX ABJIAIOTCA aKIIUW, BXOAANIME B COCTAaB MHACKCA, 3@ KOTOPBIM
OHH CIEAYIOT.

ITo nanneM banka Poccun [15] B Hauane 2020 roxa Hanbosnee NOMyISIPHBIMU Ha PBIHKE
BCE CIe OCTAIOTCSA OTKPHITHIC TaeBbIe WHBECTHUIIMOHHBIC (OHIBI (TEHICHIMH WX pOCTa
TIOJIICP’KUBAIOTCSI CHIDKCHHEM CTaBOK IO JIETIO3UTaM, a TaKkKe OOIIeld TUHAMUKOM pBIHKA
obOnuranuii. Bmecte ¢ Tem B Mapte 2020 T. B CBS3H C pacHpOCTpaHEHHEM KOPOHABUPYCHOM
WH(EKINA U MAJCHUEM IIeHbl Ha He(Th CUTyanus Ha (POHIOBBIX PHIHKAX YXY/IIAIACH, B TO
BpeMsl KaK Ha KOTHPOBKaX MaeBbIX MHBECTUIIMOHHBIX (POHJIOB 3TO CKa3ajJOCh MEHbIIE BCETO
3a cueT auBepcudukanmu noprdeneit). OgHAKO, COTIACHO CTATHCTHKE, CETMEHT OMPKEBBIX
(hOHIIOB TPOIOIIKAET AKTHBHO PAa3BHBATHCS, YBEIWUYMBAs OOIIYI0 CTOMMOCTH YHCTBIX
aKTHBOB M KOJMYECTBO MaHIMMKOB. J[0XOmMHOCTH 3TOro THma ¢GoHmoB gocturia 21% mo
utoraMm 2019 T., mpm 3TOM CTPyKTypa AakTHBOB CETMEHTa MpPETepIeBaeT IOCTOSHHBIE
M3MEHEHHS B CBSI3M C J0OAaBICHIEM HOBBIX ()OHIOB B JINHEHKY.

ITo coctostauto Ha koHer 2019 roxa [16] mpeobnagarommmM Ha peIHKE (GOHJOB SBIISETCS
3aKPBITHIA THII (B TO BpeMsl Kak coryiacHo Tabmune 1 GOnbIIyro 10JIt0 3aHUMAIH OTKPBITHIE
(oHABI), a TUIIOM C HAaMMEHbIIEH IOKa JOJel OT OOLIEro KOoJIW4ecTBa (POH/IOB SIBISETCS
OHp>KeBOI THIL.
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Tabnuya 2. Ionodicenue na peinke ¢ondos no cocmosnuio Ha oexabps 2019 200a

o,
Tun ¢ponpa KoauuectBo ponnos % ot (:f::{;:)lqncna
OTKpHITHII 255 16,7
WuTepBanbHbIii 40 2,6
3aKpBITHIIL 1216 79,4
Bupxesoit 20 (6e3 yuera ETF) 1,3

Takum o00pa3oMm, poccHHCKHEe OHp)KeBbIe IaeBble WHBECTHUIIMOHHBIE (DOHIBI, Kak
WHCTPYMEHT, HOsSBUBIIACS mums B 2018 romy, pa3BUBaroTCS BechbMa akTHUBHO. [Ipu 3TOM,
[0 MHCHHMIO MHOTHMX YINpPaBISIONIMX KOMIIAHWH, WMEHHO 3TOT THN (OHIA SBISETCA
MHOTOOOCIIAIOIIM 1 HaXOAIIMMCS B CTaJWM AaKTHBHOTO Pa3BUTHA. Tak, HampuMmep, Ha
6a3e MOKYNKHM WHBECTHLIHMOHHBIX I1a€B OHMP)KEBBIX (OHIOB OJHOM W3 YHPABISIOIINX
KOMITaHMH COBMECTHO ¢ ©OaHKOM Obul pa3paboTaH CepBUC MHKPOMHBECTHPOBAHUS
«VHBectronuikay [17], mpu KOTOPOM OKpYTJICHHE C Ka)I0W MOKYIKH MO Ae0eTOBOM KapTe
6y):(eT HWHBCCTUPOBATHCA B MHBECTUILIMOHHBLIC I1aU 6I/Ip)KeBOFO (bOHI[a, HaxoaAmerocsa 1moa
YIPAaBJIEHUEM 3TOM yIpaBIAOLEd KomnaHuu. M ecTb OCHOBaHuUA moJarath, YTOo 3TO HE
MOCJIEIHUH NPOYKT, 3aIyIIEHHBIN C [EJIbIO MOBBIIICHUS MOMYJSIPHOCTH OUPIKEBBIX (DOHIOB
KaK MHCTPYMEHTa Ha POCCHHCKOM (POHIOBOM DBIHKE.
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K BOITPOCY O KPUMHWHAJIUNCTHYECKOM 3HAUYEHUU
JIMYHOCTHU OBBICKUBAEMOI'O
bonaaps K.A.

Bonoapwv Kcenusa Anexcanoposna — cmyoenm,
Kagedpa KpuMUHATUCTIUKY,
Tomckui eocyoapemeennvlil yHusepcumen, 2. Tomck

Annomauyun: 6 Hawem obOuecmee aKMUBHO NPEONPUHUMAIOMCA Mepbl N0  YCUTNEHUIO
nPasosoll OCHOBbL 20CYOAPCMBEHHOU U 0OUECMBEHHOU JCUHU, CODNIOOEHUI0 3AKOHHOCT,
pazeumuio u oxpawe npag u c60600 epajcoan. OHU HENOCPEOCMBEHHO C6A3aHbl C
Vayuuenuem pabomul opeaHo8 HYMpeHHux 0ei, npoKypamypwi, cy0os. Ocobyio 8a)cHOCHb
6 ycurenuu 00pbObI ¢ NPECMYNHOCMbIO UMeem NPAsUIbHOe UCHOIb308AHUE Mep
npoyeccyanvho2o npumyxcoenus. Hx ceoespemennoe u 000cHO8aHHOE NpUMEHEHUe 8
V20NI08HOM ~ CYOORPOU3800CMBEe  CHOCOOCMBYEM PACKPLIMUIO  KANHCO020 NPECMyNieHus.,
obecneuugaem HeomMepPAMUMOCHb OMBENCMBEHHOCIU UY, COBEPUUUBUIUX NPeCmYNieHUe.
Kax 661 mwamenvuo HU 20mosuics NPeCmynHUK K COBEPUIeHUI0 NPecmynienus, KaKux Obl
Oelicmeuti HU NPUHUMAL K COKPbIMUI C1e008 HpecmynjieHus, 6 Nnoodeisuem
bonbUHCMEe Cyuae8 OH He 8 COCMOAHUU NPedsUOemd U YHUUMONCUMD 0e3 UCKIIYEeHUs]
8ce mo, 4mo Modicenm NOCIYHCUMb NPOMUB HE20 YIUKOI.

Knroueesvie cnosa: nuunocms 00biCKUBAEMO20, KPUMUHATUCIIUYECKUE NPUSHAKU, NPABOBOL
UHCMUMYm.

VIIK-34

B I/I306J'II/I‘-IeHI/II/I BUHOBHBIX B IPECTYIJICHUU U YCTAHOBJICHUN UCTHUHBI 110 OCTY OoJIbIas
pOJIb MPHHAIICKHUT OOBICKY. B mporiecce 00ObIcka MOXKHO OOHapyKUTb M U3BATH OpPYIHS
NPECTYIJICHUs, BEIM, LEHHOCTH, NOOBIThIE MPECTYIHBIM MyTeM, M Jpyrue OOBEKTHI,
HMEIOIIHe 3HAYCHHE AJIs pacciielyeMoro aena.

OOBICK - D9TO CHEACTBEHHOE JCHCTBHE, HAMpaBJICHHOE Ha MPUHYJIUTEIHHOE
o0cieoBaHNE TNYHOCTH, IOMEIICHUH, COOPYKECHHUH, YIaCTKOB MECTHOCTH, HAXOISAIINXCS B
BEJCHUU OOBICKMBAEMOTO JIMIIa M WICHOB €r0 CEMBbH WM KaKOW-THOO OpraHW3aIlNH, IS
OTBICKAaHUS W HM3BATHS CKPHIBACMBIX OOBEKTOB, MMEIOMIMX 3HAUCHHWE M Jeja, a TakKe
0oOHapy>KeHHS Pa3bICKUBACMOTO JIUIIA WIIH TPYTIA.

[IpuHYIUTENTBHBIN XapakTep OOBICKA, BO3HHKHOBEHHE B DPANC CIydacB KOH(DIUKTHBIX
chyauHﬁ, TIOUCKOBBIC TPYAHOCTH CBA3aHbI, KaK MHPaBUJIO, C IMOBBIIICHHBIM MCUXUYCCKUM
HalpsOKeHHEM  yYYaCTHHUKOB — JAHHOTO  CJIEJCTBEHHOIO JEHCTBHA, C 0co0oi  ero
TICUXOJIOTU3UPOBAHHOCTHIO [1].

3amoroM ycmexa OOBICKa SBISETCS cOOp KauyeCTBEHHOW WH(POPMALUU O JIMYHOCTH
oObickuBaeMmoro [2]. Takas uHbpopMmanus HeEOOXOAMMa CJICIOBATEIIO IS TOTO, YTOOBI
TMOJIYYHUTHh MPEACTABICHUEC O HpO(beCCHOHaHBHBIX, TICUXOJIOTHYCCKUX Y€pTax Jinia, KOTOPbIC
MOT'YT CIIOCOOCTBOBATh COCTaBHTh KapTHHY 00 OObICKMBaeMoM Jjwie. ViMes MakcUMallbHO
MOJIHOE TIPEJCTABICHHE O JIMYHOCTH OOBICKMBAEMOTO, CIIEA0BATENL MOXKET IIPEJIIOJIOKUTS,
KakuM OBIJI XOJI €r0 MBICIIH, @ OTCIOJIa COCTaBUTh BAPUAHTHI COKPHITHSI HICKOMBIX 0OBEKTOB.
C6op wuH(pOpPMAIMM O JIMYHOCTH OOBICKMBAEMOTO OTHOCHTCS K HOATOTOBUTEIbHBIM
JIEWCTBHSM, CBSI3aHHBIM C IPEJICTOSIINM OOBICKOM. DTO HEOOXOJMMO ISl OpPHUEHTALluH B
00CTaHOBKE MPEACTOSIIEr0 00bICKa.

CTOUT OTMETHTb, YTO K YHCITy CYOBEKTHBHBIX (haKTOPOB, OIMPEIEIIFONINX BBIOOp TaifHHMKa
MPECTYITHUKOM, MOTYT OTHOCHTHCSI €rO CBsI3M, XOOOW, YBJICUEHWS, HABBIKH, PUBBIYKH,
npodeccus, 00pa3oBaTeNBHBIA M WHTEIUICKTYyalbHBI ypOBEHb. B OTHENBHBIX CIydasx
TPUHINITHATGHOE 3HAYCHHE INPHOOPETAl0T TakWe JIMYHBIE KadecTBA, KaK CKPYILYJIE3HOCTb,
MIETIETUIBHOCTD, MTEAaHTHIHOCTh, aKKYPaTHOCTh, HEPSIIUTMBOCTD | T.11. [3].

B.. [laBBIIOB BBIACISACT CIEAYIOMNAE OOCTOATEIHCTBA, BIHUAIONIAE HA CIHOCOOBI
CO3/1aHHsl TallHUKOB!
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a) LeNb CO3/IaHuUS,

0) cBoiicTBa MOMEIIAEMBIX B HUX 00BEKTOB,

B) MHJUBHyaJbHbIE CBOMCTBA JINUHOCTHU NPSUYILETO,

T) CUTyalHsl, B KOTOPOH OKa3bIBAaeTCsl OOBICKUBACMBIN [4].

HWtak, K YucIy NaHHBIX O JMYHOCTH, BOXKHBIX JIJIsl OOBICKA, OTHOCSITCSI:

- mpodeccus JUIa, BO3MOKXHOCTh COKPBITHSA B CITY>KEOHOM M MHOM MOMEIICHUH;

- €ro NPUBBIYKY U HAKIIOHHOCTH;

- YBIICUCHHS;

- KpYT Apy3ei 1 pOJCTBCHHUKOB;

- aHTUIIATUH U CUMITATHH.

OmnpenencHHass 9acTb 3TUX CBEJCHHH MOXET OBITh MOJydY€HA CIEIOBATENEM JIMYHO,
Jpyras e 4acTh - OIEePaTUBHO-PO3BICKHBIMH pabOTHHKAaMH 110 ero nopydeHuto. Cobpath
BCE CBEJCHUS, MIEPEUHCIICHHBIE BBIIIE, MTOJYYaeTCs JAJICKO HE BCEraa, 0OJHAKO HEOOX0AUMO
coOparbh Kak MOXHO OOJIbIIE M KaK MOKHO To4yHee [5]. DTo HeoOX0IUMO Uit TOrO, YTOOBI
COCTaBUTH HanOoJee YeTKOe MPEICTaBICHUE O JIMIHOCTH OOBICKMBAEMOTO.

Taxxe, 10 MOEMY MHEHHIO, B 3TOT CIIUCOK MOYKHO J00AaBUTh MECTHOCTH MPO>KHBAHUSL.
Kak moxa3pIBaloOT MHOTHE IICUXOJOTMYECKHE ONPOCHI, CEIbCKUE KUTEIH CKIOHHBI IPATATh
MEIKHE BEIIM B caMble NPOCTBIE MECTa, HAlpuMep, Ioj KoBep. Takxke HCCIeIoBaHUSA
MOKA3aJIM, YTO KUTEJN CEIbCKOW MECTHOCTH Hallle CTAparoTCsl BHIHECTH BEIIb 33 IPEIEIIbI
JKUJIOTO TTOMEIICHMS M MCIIOIh30BaTh IMPMIIETAIONIYI0 TeppuTopHio. JKutenn ropona OymyT
UCKaTh 00JIee CIIOKHBIE MECTa IJISl COKPBHITHSI HCKOMBIX OOBEKTOB, a TAKXKE Yallle H3MEHSIOT
UX IIBET WIX POPMY, TBITAIOTCS 3aMacKHPOBATh X IO IIPEIMET IEKOPa.

HemanoBaxHy!0 pojib UIPAlOT CBEACHUSA O CEMEHHOM IOJIOKEHHUHU JIUIA M HAIWYUH Y
Hero Jeredl. AHanu3upys NpPaKTHKy NPOBEACHUsI OOBICKA, MOXXHO OTMETHTh, YTO JIHIIA,
UMEIOIME JIeTel, HepeaKOo MBITAI0TCS MCHOJB30BATh B KadeCTBE TaWHUKA JETCKUE BEIU
WM, 4TO HauboJjee pacIpoCcTpaHeHO, — UTPYIIKH.

B mpouecce noAroToBKM K NPEACTOSIIEMY OOBICKY CIIeIOBATENb JA0JDKCH YUUTHIBATh HE
TOJIBKO MMEIOIIHECs Y Hero JaHHbIE O JUYHOCTH OOBICKMBAEMOTO JIMI[A, HO M €T0 JIeHCTBH,
KOTOpBIE OBUTH COBEpIIECHBI JI0 POM3BOJCTBA OOBICKA. B CBS3M ¢ 3TUM BBISICHAETCS, KaKHe
MecTa OH dyalle Mocemal, Kakue MpeAMETHl ClaBajl B PEMOHT, KakWe INpeaMeThl ObLIn
KyIUIEHBI B TOcieqHee BpeMs U T.4. Tak, HanpuMep, B OZHOM ciiydae ObIIIO YCTaHOBIIEHO,
YTO 3a HECKOJIBKO JHEH 10 oObIcKa OOBICKMBAaEMBIH OTJaBai B aTenbe Oproku. OH mpocui
3aIlINTh KapMaHbI, KOTOPbHIE NMPEABAPUTENHLHO OBUIM Y)K€ IMOJIIMTHL. 3Has 3TH CBEICHUS,
ciieioBaresib 0ojiee BHHMATEIHHO IPOM3BENT OCMOTP JAHHBIX OpIOK, OKa3aJloch B 3THX
KapMaHaX HaXOJWINCh MEJKHE TpeaMeThl, OOHapy)XeHHE KOTOPBIX SBISUINCH IEIBIO
oOBbICKa.
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TEXHOJIOI'US BJOKYENH U MMOSIBJIEHUE CMAPT-
KOHTPAKTOB B COBPEMEHHOM JEMCTBUTEJBHOCTH
bonaaps K.A.

bonoapv Kcenusa Anexcanoposna — cmyodenm,
Kagedpa KpuMUHATUCTIUKY,
Tomckui eocyoapcmeennulil yHusepcumen, 2. Tomck

Aunomayua: paccmompenvl 60npocwl, Noceéswennvle mexwonrouu oaokueun. Ha psoe
nPUMEpPO8 NOKA3bIBACTNCS NPUMEHEHUe CMAPM-KOHMPAKMO8 6 PAMKAX UCHOJIHEHUS.
2PANCOAHCKO-NPABOBHIX D02080POE U BOZMONCHbBIC IMANbL PA3CUMUL U NPUMEHEHUS 8
6yoywem.

Knwoueesvie cnosa: 0Onoxuetin, 31eKMPOHHAS KOMMEPYUs, CMAPMan, YMHbIL 002060p,
busnec.

YIK-34

TexHOIOrMYeCKH Mporpecc He CTOMT HAa MeCTe M 3a IOCIEAHHE 5 JIeT MBI CTalu
CBHJICTEISIMH OYypHOTO DPa3BUTHA HMHTECPHETAa, KOTOPHIH IOBIHAI Ha CIIOCOOBI BEICHUS
Ou3Heca, B TOM YHCIIE CTIOCOOCTBOBAI TTOSIBIICHUIO 3JIEKTPOHHOW KOMMEPIIHH.

Pa3paboTka u BHEIpEHHE COBEPIICHHO HOBBIX TEXHOJOTHH, KOTOPbIE MOTYT M3MEHHUTH
MHp, KaK 3TO B CBOE BpeMsI ciieal HHTepHeT. [IoroBopuM 0 TeXHOJIOTHH OIOKYEHH.

HecomHeHHO, TONHOCTBIO H30aBUTHh MHpP OT IOCPEOHMKOB IaHHAS TEXHOJOTHS HE
CMOXET, HO YK€ ceifuac MOHSITHO, YTO OHA CYIIECTBEHHO YNPOCTUT SKOHOMHYCCKHH
000poT, Oyarogapsi YeMy COBPEMCHHBbIC OM3HEC-MOMACIH CTaHyT Oosiee 3((EKTUBHBIMH, a
TpaH3aKIMOHHBIE M3IEPKKH OYAyT CYLIECTBEHHO CHIDKEHBL. biaromaps cyliecTBOBaHHIO
TEXHOJIOTHM OJIOKYEHH, IMoJlyyaT pa3BUTHE Takue TpyJHOpealu3yeMble paHee HACH U
KOHIIETIINH KaK YMHBIE IOTOBOPHI (Smart contracts).

I'oBopst 0 MOHATHH CMapT-KOHTPAKTa, HEOOXOIMUMO OTMETUTh, YTO BIIEPBBIC TAHHBIN
TEPMHUH TOSBUJICS B CTaThe aMepUKaHCKOro ydeHoro-kpuntorpadga Huxa Cabo, koTopas
Oputa omyOnukoBana B 1994 romy. B Hell OH ompemenmn CMapT-KOHTPAKT —Kak
«KOMITBIOTEPH3UPOBAHHBIA TPAaH3aKIIMOHHBIN IPOTOKOJ, KOTOPBIH MWCIIOJHSET YCJIOBHUS
moroBopay [1]. ITo 3agymke Huka Cabo caMOMCHONHSIONINECS CMapT-KOHTPAKTHL, MPEkK/Ie
BCETO, JOJDKHBI HCIIOJIHATD 3aJlaHHBIC YCIOBHS «I0TOBOPA», CHHXKAsl KOJIMYECTBO M3JIEPKEK
M OmMOOK, CBSI3aHHBIX C YeJOBeUECKMM (akTopoM. B To ke BpeMsi cMapT-KOHTPaKTHI
JIOJDKHBI N30aBUTh MHUP OT IOCPEIHUKOB.

ITogpobHOE OmHcaHME TEXHUYECKUX OCOOCHHOCTeH paboThl OGJIOKUEHH He BXOIUT B
IpeaAMeT pPacCMOTPEHHUS B JIAHHOW CTaThe, OJHAKO Ha IPOCTOpax HHTEpPHETa YXKe
JIOCTAaTOYHO CTaTe M BHUIEOMATEPHUATIOB, OOBSCHSAIOMMX NPUHIUIB pabOTHl JAaHHOU
TEXHOJIOTHH. B KkauecTBe mpuMmepa peanu3aliil cMapT-KOHTPAKTOB Ha IutaTdopme,
UCIIONB3YIOMIeH OIOKYEHH-TEXHOIOTHIO, MOXXHO TPHUBECTH NPOEKT I0J Ha3BaHHEM
«Etheriumy. J[lanHBIH cTapran mpejajaraeT I0JIb30BAaTENSM CO3JaBaTh «CMapT-
KOHTPAaKTb», Ha OnokueidH-muatpopme. OIHAKO HA CETOMHSLIHMKA JI€Hb JaHHBIN
cTapTal JaeT BO3MOXHOCTb CO3JaBaTh CMAapT-KOHTPAaKTbl B OCHOBHOM JIIOJAM C
obOpa3oBaHKeM B cepe MporpaMMHUPOBAHHS.

TepMHH «CMapT-KOHTPAaKT» MOXKET BBECTH B 3a0NyXJIeHHE JIO00r0 IOpHCTA.
[ockonbKy, 3a4acTyio TO, YTO MHOTHE pa3pabdOTYMKM M ITPOTPAMMHUCTHI HA3bIBAIOT CMapT-
KOHTPAKTOM, HE MMEEeT HH MaJICHIEro OTHOIIEHUS K OOBIYHOMY IPAaBOBOMY JIOTOBOPY H
3a4acTyio ABISETCd O0O3HAYEHHWEM KOMMBIOTEPHOH mporpammsel [2]. Takum oGpazom, B
HacToslIee BpeMsl, IOPUCTHl M MPOTPAMMUCTHI, OOCYXXAAIONIHe TeMy CMapT-KOHTPAaKTOB,
MOTYT IOApPa3yMeBaTh MO/ JAHHBIM TEPMHHOM COBEPIIIEHHO Pa3HbIEC BEIIH.

T'oBOps 10pUAMYECKUM S3BIKOM, YMHBIH JAOTOBOP — 3TO COTJIAIICHHE MEXIY ABYMS H
Gosiee nuIamMu, 00 yCTaHOBIICHWH, W3MCHEHWH MM IMPEKPALICHHH IOPUANYECKUX TIPaB U
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o0s3aHHOCTEW, TI/J€ 4YacTh WIM BCE YCJIOBHS 3alUCaHbl M HCHOJHAIOTCS  (WIn
00eCIIeYNBAIOTCS) ABTOMATUYECKHU TP MOMOIIIH CICIUAIBEHOM MporpaMMel it DBM.

JlaHHbIi MOIX0X MEHee MOHSTEH JUIS IOPHCTOB, HO C APYI'OM CTOPOHBI, OYEBUICH JUIA
nporpamMmuctoB. C 3TOH TOYKM 3pEHUS] CMapT-KOHTPAaKT — 3TO (parMeHT Koja,
3aIporpaMMHPOBAHHBIN JUI OCYLIECTBICHHS OIPEACICHHBIX 33/1a4 B CIIydae BBIOJHEHHS
HEKOTO MPEOTIPEIeIIEHHOTO YCIOBHSI.

B mrobom cirydae, ropHIHdecKkoe COOOMIECTBO JOJDKHO BBIPAOOTaTh OIpeIeliCHHEIC
moaxonsl  (MOZIENH), HaIlpaBICHHBIE HAa WHTETPAIMIO CMapT-KOHTPAKTOB B pealuil
POCCHIICKOTO  JOTOBOPHOTO MpaBa. MOXKHO BBIJENUTH JBE OCHOBHBIE MOJICIH,
HaIpaBJICHHBIE HA HHTETPAIHIO YMHBIX JOTOBOPOB B POCCHHCKYIO MIPABOBYIO CHCTEMY:

1) OGocobmenHast MoAens TMpenmoiaraeT, 9To MPHUBBIYHBIE [UII HAc IPaBOBBIC
JIOTOBOPHI B (hOpMeE JIOKYMEHTOB, HaIIUCAHHBIX HA PYCCKOM MJIM HHOM SI3bIKE UEJIOBEYECKOTO
00IIeHNs1, TPOIOIDKAT CYIIECTBOBATh B HEU3MEHHOM BHJIE, HO JONOJHUTEIBHO K JaHHOMY
JIOTOBOPY YacCTh €ro yCJIOBUH OyIyT 3aHECEHBI B YMHBIH JI0TOBOP.

I[Ipn nanHo# Moxenu ¢parMeHT Koja He OyAeT SBISATHCS YacThi MPaBOBOTO
JIOTOBOpa, a OyAeT JHIIb CBOEro poJia TEeXHHYECKHM CPEJCTBOM, 00ECHeuMBarONUM
aBTOMAaTH4YeCKOe HCHOJHeHHe obs3arenscTBa. Ilpum sToM B cilydae NpOTHBOpEUHUs
MEXIYy TeM KaK KOMIBIOTepHas MPOTpaMMa MCHOIHSCT TOTOBOP U TEM, YTO HAIMCAHO B
YCIOBHIX AOTOBOPA, IPEHUMYIISCTBO OyAET UMETh TOT CLEHApPUi, KOTOPHIA IPOIMHCaH B
KJIacCu4YecKoM gorosope [3].

B kauecTBe mpuMepa BO3MOKHOTO 3aKOHOIATEIHHOTO OIPENEICHHUsS, COCTaBICHHOTO B
COOTBETCTBHH C JaHHON MOJIEIBIO, MOKHO MPUBECTH CIEIYIONTYIO Je(QHHUIHIIO:

«CMapT-KOHTpAKT — 3TO mporpaMMa g OBM, 3amucanHas B pachpenenéHHblil peecTp
M 00ecrevYnBaloIas aBTOMaTHYeCKOE HCIIOJIHEHHE IOTOBOPHBIX 00S53aTENbCTB MJIM HHBIX
IOPUANYECKH  3HAYMMBIX  JelcTBui». KoHuentyanpbHO  cornamasch C  JJaHHBIM
OIpe/ieJIeHUEeM, NPUMEHUTEIBHO K 000COOJICHHOW MOJEeNN, OTMETHUM, YTO 3aHECeHHE
YMHOTO JIOrOBOpa B paclpelelieHHbId peecTp JaHHBIX He SBJIETCS 00s3aTeNbHBIM
YCIIOBHEM €T0 CYIIECTBOBaHMS.

2) Ilpu rubpumHOM MoaenH OOJbINAs YaCTh MPABOBOTO JOTOBOPA, BEPOSITHO, OCTAHETCS
B ©¢ HBIHCIIHEM BHJE, TO €CTh OyIeT COCTAaBIICHa HAa PYCCKOM SI3BIKE WIIM MHOM SI3BIKE
YEIIOBEUECKOr0 OOMICHUS, HO OMpeIeNiCHHAs €ro 4YacTh, MOJIAIONIAsCS AaBTOMATH3AIlHH,
Oyzer 3ammcaHa Ha OJIHOM W3 SI3BIKOB MpOTpaMMHpoBaHus (Hampumep, solidity — s3bIK
MPOTPAMMHUPOBAHHS, C IMOMOIIBI0 KOTOPOTO CO3MAIOTCSA YMHBIE JOTOBOPHI Ha ILIaTdopMe
Ethereum). IIpu 5TOM YacTe IOroBOpa, 3alMCaHHAS Ha S3BIKE MPOTPAMMHPOBAHUS, OyIeT
ABTOMATHYECKH MCIIOIHSATHCS.

OnHUM M3 pellieHnH B paMKax JaHHOW MOJIENM MOXKHO Ha3BaTh IPABOBBIE JOTOBOPBI,
YCIIOBUSI, KOTOpOro OyayT JIOIOJIHEHbl CBOETrO poja pedepalbHbIMU CChUIKAMH Ha
CTaHJApTU3UPOBAHHBIE  ONEPAllMOHHBIE  MapaMeTphl, CYIIECTBYIOIIME B  paMKax
OTIpeNIeNIeHHON CeTH, KOTOpBIe OyAyT CBOETO POZa MOCPEIHUKOM MEXIY IOPHINYECKUMHU
HOPMaMH ¥ IPOTPAMMHBIM KOZIOM.

Hecmotpst Ha TO, 4TO pa3paboTku B 00nacTu mepeBojia MPaBOBBIX JOTOBOPOB B YMHBIE
NPOTPaMMbI JABH)KYTCSl CTPEMHUTEIbHBIMH TEMIIaMH, MpoOLEecC IepeBoja IOPUANYECKUX
TEPMHHOB U CJIOBECHBIX KOHCTPYKLIMI B KOJ| 3aiMET OIpe/IeIIEHHOE BpeMsI.

Bonpoc o knaccudukanmm ycinoBuil B yMHOM JIOTOBOpeE siBiIsieTcsl (pyHIaMeHTalIbHO
Ba)XKHBIM C TOYKH 3PCHUS TIOHUMAaHUsS KaK MPaBOBOM, TaK M (PaKTHUECKOU CYITHOCTH YMHBIX
noroBopoB [4]. TIpexae Bcero, yCiIoBUs J000T0 MPaBOBOTO JIOTOBOPA MOXKHO pPa3feiuTh Ha
JIBE€ TpyHmbl. B mepByro rpymmy BXOJST YCIOBHS JOrOBOpa, KOTOpPbIE MOTYT OBITh
MOTEHIMAIBHO 3aIMCAHBI B BHJIE MPOTPAMMHOTO Koja. Bo BTOpyro — ycloBHS, KOTOpBIE HE
MOTYT OBITh 3aIMCaHbI JaHHBIM CIIOCOOOM. ['0BOPSI 0 MOTEHIIMAIEHON BO3MOXXHOCTH 3aITHCH
OTIPEeNIeNIEHHBIX YCJIOBHI J/IOTOBOPOB, MBI IIOAPa3yMeBaeM TO, YTO TAKHE YCIIOBHSA
TEOPETHYECKH MOTYT OBITh IEpPEeBENCHB B MporpaMMHbBIH kon. Ho miast Toro, 4rtoOb
OCYLIECTBUTh HOAOOHBII IEpeBo]], IOPUCTaM W IPOrpaMMHUCTaM IMOTPEOyeTCsl YHpOCTHTH
(popmanuzoBaTh) conepkalnuiics B 1oropope Tekct. [Ipn 3ToOM Ba)KHO OHMMAThb, YTO PSI
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YCHOBI/Iﬁ JA0TOoBOpa MOryT OBITH NOTCHIIMAJIbHO aBTOMATU3UPOBAHbLI, OJHAKO CTOPOHLI I1O
Ppa3JIMYHbIM IMPpUYMHAM HE IMOXKCIAT 3TOTO ACJIaTh.
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OBBbICK HA MECTHOCTH
bonaaps K.A.

Bonoapwv Kcenusa Anexcanoposna — cmyoenm,
Kagedpa KpuMuHATUCTIUKY,
Tomcxkuu 2ocyoapcmeennblil yHusepcumen, 2. Tomck

Annomayun: 8 mawem obdujecmee AKMUSHO NPEONPUHUMAIOMCS MEPbl NO  YCUNEHUIO
npasosoll OCHOBbL 20CYOAPCMEEHHOU U 0OWECMBEHHOU JICUSHU, COOIOOEHUIO 3AKOHHOCU,
pazeumuio u oxpawe npag u c60600 epadxcoan. OHU HENOCPeOCMEEHHO CBA3aHbl C
Vayuuenuem pabomul 0p2aH08 HYMpeHHux 0ei, npoKypamypwl, cy008. Ocobyio 8ajicHOCmb
6 ycuienuu 00pbObl ¢ NPECMYNHOCMbIO UMeem NPAsUIbHOe UCHOIb308AHUE Mep
npoyeccyanvbHo2o npunydicoenus. Hx ceoeepemennoe u 000CHOBAHHOE NPUMEHEHUE 6
V2ONIOBHOM ~ CYOORPOU3800CHBE  CHOCOOCMBYem PACKPLIMUIO  KANCO020 NPEeCmynieHus.,
obecnequgaem HeOMEPAMUMOCHLL OMBEMCMEEHHOCIU JIUY, COBEPULUBULUX NPEeCmYNIIeHUe.
Knwouesvie cnosa: nuunocms 00bICKUBAEMO20, KPUMUHATUCIMUYECKUE NPUSHAKU, NPABOGOL
uncmumym.

VIIK 34

OOBICK Ha MECTHOCTH COCTOWT B NPUHYAWUTEIHHOM O00CIEIOBaHWM NPHUYCaneOHBIX U
MHBIX YYaCTKOB, HAXOJSIIMXCS B MOJI30BAaHUM OTPENENCHHBIX JIUI. B MpOTHBHOM ciydae
MIPOM3BOUTCA He OOBICK, a CIIEJICTBEHHBIH OCMOTp - IO MpaBMJIaM, KOTOPbIE YCTaHOBIICHBI
YTOJIOBHO-TIPOIIECCYAIBHBIM 3aKOHOM JUIsI 9TOTO CIEACTBEHHOTO jaericTBus [1].

IIpu mpoBemeHnum oOBICKA HAa MECTHOCTH Ha IIOATOTOBHTENIBHOM JTale TakkKe
HEoOXouMo coOHpaTh CBeACHHUs 00 YCJIOBHSX M CTPYKType OOCTaHOBKH, IMOJUIeXallen
obcnenoBanmio. J{OMKHBI OBITH MPHUHATHL MEPHl K cOOpYy WHGPOpPMANWHM, MO3BOJIIOIIEH
BBIJIBUTaTh U IPOBEPSITH OCHOBHBIE BEPCHUH O MECTaX BEPOATHOIO COKPBITHUS HCKOMBIX
00bekToB [2]. HeoOXoaMMBIMHU Takke SIBISAIOTCS CBEIEHHS O HAIMYMM M KOHCTPYKIIMH
OTPAXKIEHUsI, HAIMYUH JIMOO OTCYTCTBHM OXPaHbI, NMPOIYCKHOTO PEXHUMa, MHTEHCUBHOCTH
MOCEIEHUsS,, OCOOEHHOCTSIX WCIIOJIb30BaHUSI TEPPUTOPHUH, OCOOCHHOCTAX TPYHTA WIH
MOKPBITUSL y4acTKa MECTHOCTH, HalM4YMM HAa HEM CTPOCHUM, WHBIX HEIBMXHMBIX WIH
JBIDKUMBIX OOBEKTOB. B HCKIIIOUHTENBHBIX CUTYyalMsIX MOXET OBITh Lesieco00pa3HbIM
YCTaHOBHTH HAONIOICHHE 32 YIACTKOM MECTHOCTH, IIPOU3BOANMBIMU Ha HEM paboTaMHu.

Heo0xoanMo yuuTHIBaTh, YTO MPH OCYIIECTBICHUH MOMCKA Ha OOMIMPHBIX IUTOMAAAX C
WCIIOJIb30BaHUEM TOMOIIM 3HAYUTEIHHOTO KOJIMYECTBA YUACTHUKOB CIIEJICTBEHHOM I'PYIIITBI
HE00XO0IMMO MPOBECTH MHCTPYKTAX €IIe 10 BhIe3a K MecTy ooObicka [4]. IIpu nposeneHmn
MHCTPYKTa)ka JIydIlle HCIIOJb30BaTh IUIAHBI, CXEMBI, ()OTO- M BHICOM300pAKEHHS MecTa
00bICKa. Y CIEIHAINCTOB CJIEAYET BBISICHUTh, KAKHE TEXHWYECKHE M BCIIOMOTATEIbHBIC
CpeIcTBa MOTYT MCIOJIB30BaThCA A MPEOJOJCHUS PA3IMUHBIX IPErpaj], MOBBILIECHUI
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3¢ (PEKTUBHOCTH TOMCKOB. YUYacTHHKAM, IPHUBJIEKAEMbIM [UIS BBINOJIHEHHS TOHCKOBBIX
orepanuii, pa3bsCHIETCS, KaKue MPeAMEThl H/IJIEKHUT UCKaTh, KAKOBBI IIPaBHIIa OOpaILeHUs
C O0OHapyXEHHBIMM OOBEKTaMH, Kakue IpolecCyallbHble NpaBHjia W TaKTHYECKHE
PEKOMEHAAINH CIIeTyeT COOJIIOAATh MPU BBITIOJIHEHUH TOPYYEHHBIX paboT.

B xone oOciemoBaHusl y4acTKOB MECTHOCTH Y4YacTHHKAaM OOBICKAa CTOMT oOpaliarb
BHUMAaHHME Ha IBET M IUIOTHOCTh TPYHTA, OZHOPOJHOCTH M PA3HOPOAHOCTH IOKPBITHS
M3y4aeMOM TEPPUTOPUM, COCTOSHUE NPOU3pACTAOIIEd Ha JaHHOM TEPPUTOPUH
pactutensHOCcTH [3]. Hampumep, cBEKEBCKOTIAaHHBIN TPYHT, KaKk M3BECTHO, Ooyee SIpKUN U
HACBIICHHBI Ha BHJ. PacTeHMs Haj MECTOM COKpPBHITHS MOTYT OBITh YBSIIIIUMH,
HaXOAMTHCSA B XYJIIEM IO CPABHEHHIO C APYTHMHU COCTOSHHUH. ECIi e MBI IMEEeM JIeNo
TalfHUKOM, KOTOPBIH YacTO MOCEHaeTcs, TO, CKOpee BCEro, TpaBa BOKPYI HEro Oyner
BBITONITaHA U OyJeT BHICOXIIEH.

Ilepen HavamoMm oObICKAa HA MECTHOCTH INPH OOHApyXCHHWM TaWHHKOB, MHBIX MECT
COKPBITHSI HEoOXOoAMMO OOpaTHTh BHMMaHHME MOHATHIX Ha COCTOSHHE OOHAapYKEHHBIX
NPEJIMETOB M OKpYXKalolled MX cpelbl, KOTOPOE€ MOXKET CBHIETENLCTBOBATH O BPEMEHHU
XpaHeHusi. Mecrta OOHApyXEHHS HCKOMBIX MPEAMETOB  JO/DKHBI ~ OBITH  YETKO
COPHUCHTHUPOBAHBI OTHOCUTEIILHO HEITOJABHUKHBIX O6’LGKTOB C TCM, lIT06I)I HalTH UX B ciyyac
HEOOXOMMOCTH MIPOU3BOICTBA HA 3THX YyJaCTKaX OCMOTpa MecTa IpoucmecTBus. Kaxpiit
W3 OTPAHUUYCHHBIX yYaCTKOB HCCIEAYETCS NMPH ITOMOIIM METAUIONCKATENSI W MArHUTHOTO
NOABEMHHUKA, IPUYEM IIOJ03PUTEIBHBIE MECTa 30HAMPYIOTCS IIYIIOM, a B CIydYae
HeoOxoxumocTn mposepstorcsi OyperneM. Ilpn po3bicke MPeaMeToB €O cHeNH(PUUECKIM
3araxoM, a TaKXe INPEeIMETOB, Ha KOTOPHIX MOT COXPaHWTBCS 3amax MPecTyIHUKa, NpH
HaJM4UH ero 00pa3loB UCIIOIb3YeTCs CIy>KeOHO-PO3BICKHAs coOaKa.
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OCOBEHHOCTHU TAKTUKU ITPOBEJIEHU S OBBICKA
INPU PACCJIIEJOBAHUU YBUMCTBA
bonaaps K.A.

Bonoapwv Kcenusa Anexcanoposna — cmyoenm,
Kagedpa KpuMUHATUCTIUKY,
Tomckuii eocyoapemeennvlil yHusepcumen, 2. Tomck

Aunomayusn: cnedcmeennas NPAKMUKA ROKA3bIEAEN, YUMo Ced08AMENAMU NPU NPOEEOeHUU
06bICKO8 OONYCKAIOMCSL cepbesHble ynyujenus. Pexomendayuu no maxmuke npogedenust
00bicKa He coOn00aomcs, 00bICKU NPOBOOSIMCS NOBEPXHOCMHO, Oe3 No020mosKu, 0e3
NPUMEHEHUsT MEeXHUYeCKUX NOUckoevix cpedcmg. OObick HepeoKo NpOoGOOUMCsL He
cnedosamenem, a ONEPAMUGHBIMU PAOGOMHUKAMU NO €20 OMOENbHOMY NOpYYeHur. Omo
saensiemcs cepvesnvim ynywenuem. OObicK 00NICeH NPOBOOUMbCs CLe008ameneM, NOCKOIbKY
OH pacnonazaem c6e0eHUsMU, NOJYUEHHVIMU KAK 6 pe3yibmame npo6eoeHUst Cle0CMEeHHbIX
Oelicmeuti, maK U ONEePAMUSHbIX MEPORPUAIMUL, Omeeudaem 3a X00 PAccredo8anus
V20081020 Dend U e20 pe3yibman.

Knrouesste cnosa: nuunocms 06bICKUBAEMO20, KDUMUHALUCTIUYECKIE NPUSHAKU, NPABOGOLL
uncmumym.

VIIK 34

ITon 0OBICKOM MOHMUMAIOT CIIEACTBEHHOE JCHCTBHE, COAEPKAHUEM KOTOPOTO SIBIISCTCS
NPUHYINUTEIbHOE OOCIEeIOBaHNE IIOMEHICHHA W COOPY)XEHHMH, YYacTKOB MECTHOCTH,
OTJENBHBIX TPakJIaH C LIEJbI0 OTHICKAHMS U M3BATHS NMPEIMETOB, UMEIOIINX 3HAYeHUE JUIS
Jlena, a Takke OOHapy)KeHUe pa3bICKuBaeMbIX Jil [ 1].

Ilpu paccnenoBaHun yOuWiicTBa OOBICK HampaBieH Ha OOHApyXEHHE IIPEIMETOB,
MOJTBEP KTAIOIIMX WIM yKa3bIBAIOIINX HAa COBEPIICHHE MWJIM MPHUYACTHOCTh K COBEPLICHHIO
yOmiicTBa KOHKpeTHOro Juna. lLlenblo oObICKa sBisieTCST OOHapyKeHHE M U3bATHE
Pa3NUYHBIX MPEIMETOB CO ClelaMH NPECTYIUIEHHs, NMPEIMETOB C MeCTa IpPOMCIIECTBHS,
MPEeIMETOB, MOATBEP>KAAIOIINX MIPECTYIHBIA yMbIces. B mponecce paccienoBanus youiicTs
HEoOX0MMOCTb OOBICKa BO3HUKAET B PAa3IMYHBIX MECTAX: B JKWIMIIAX, Ha MPOHU3BOJICTBE,
Ha MECTHOCTH, B IOJICOOHBIX MOMEIIECHUSX, rapakax, aBToMoomwix. Hanbosiee THIMYHBIM
M0 paccMaTpUBAaEMOMN KaTEropuH el sBisieTcsl 0ObICK B kwmmax (36,7% ciaydaeB) U Ha
MectHOCTH (34,6% cirydaeB).

OTmeuaeTcs, YTO OCHOBOM YCHEUIHOTO MPOBENEHHs OOBICKA SBISIETCS €ro THIaTelIbHas
MOJITOTOBKA W MpopaboTka [2].

OCHOBHBIMH ~ TaKTHYECKHMMH OCOOCHHOCTSIMM TIPOM3BOJACTBA OOBICKA  SIBISIOTCSA
BHE3aITHOCTh U HENIOIMYyIIEeHHE MPENITCTBOBAHMS €r0 MPOBEIECHHIO B MOMELICHNUH, €CJIH TaM
KTO-1100 HaxoauTcs. [1o3ToMy 1o IpUOBITHH HAa MECTO B LEJISIX 00eCIeYeHNs] BHE3ATHOCTH
HEOOXOJIMMO OCTaBISITH TPAHCIIOPT Ha HEKOTOpPOM oTjayneHnH. Ilepen HauamoMm OOBICKa,
ClefloBaTeNb HOJDKEH MPOBECTH HHCTPYKTaK YYACTHUKOB CIEIACTBEHHO — ONEPaTHBHOMN
rpymnsl. IToce 3Toro HyHO yOenUTBCS B UX TOTOBHOCTH W TOTOBHOCTH 00OpPYIIOBaHHS K
MPOBEACHUIO CIEICTBEHHOTO JeHCTBUS.

IMoucku MOIMKHBI OCYILIECTBIATBCS C Yy4eToM pa3Mmepa uckoMoil Bemu [3]. Ilpu
NPOBEJIEHNUH OObICKa HEOOXOJMMO ONMHMPAThCS Ha TPAaBMIIO, YTO Kakoil Obl HUYTOXKHOI He
Ka3ajach BEPOATHOCTh YKPBITUS BeIM B TOM WJIM HHOM MECTE, Takas BEpPOATHOCTb
CyIIECTBYET M TIOATOMY TaKO€ MECTO [OJDKHO OBITh OCMOTPEHO M OOBICKaHO. Bce
BBI3BIBAIOIINE TIOZO3PEHHE MecTa M MPEAMETHl JOJDKHBI HCCIIENOBAaTHCS C ydacTHEM
CHENHANTNCTOB U C IPUMEHEHHEM HEOOXOIMMBIX TEXHHYECKHX CPE/ICTB.

CrouT OTMETHTh, YTO dYalle BCEro JIMIA, COBEPIIMBINNE INPECTYIUICHHWE, IMbITAIHNCh
CKPBITh OpYyIus yOUIICTBAa M YHECEHHBIE C MeCTa MPECTYIJIICHNS IEHHOCTH Ha TEPPUTOPHIO,
NPWIETAIONIYI0 K MeCTy yOwmiicTBa mnmm ux gomy. Jiag oOnerdeHus wuccienoBaHUA
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OOBICKMBAaEMYIO TEPPUTOPHIO CTOUT pa3/eNsiTh Ha KBaApaThl, KaKk IPH OCMOTpPE MecTa
npouciectsust. OOBICK NpHiIeraoniell K 1oMy TEpPUTOPHH UMEET psi ocoOeHHocTel [4].

B zakimoyenne He0OX0OAMMO elle pa3 aKLEHTUPOBATh BHUMAHHE HAa TOM, YTO OCMOTpP U
OOBICK IO JieJlaM JaHHOM KaTeropuu SBISIOTCS HanOoJiee 3HAYMMBIMU TEPBOHAYAIBHBIMU
CIICICTBEHHBIMH  JIGUCTBUSAMHM M JIOJDKHBI ~ NPOM3BOAMTHCS  Oe3omiarareibHO, 32
UCKIIFOUCHHEM CITydaeB, Korna JJIsd OOBICKa y ITOJ03peBaeMoro B Havaje paccleoBaHHs HE
OKa3bIBACTCS JOCTaTOYHBIX OCHOBaHMI. CIeICTBEHHAs IPAaKTHKA MOKa3bIBAaeT, YTO B psae
CIIy4aeB MPECTYIUICHUSI MOTJIH OBITh PaCKPBITH 3HAYUTEIEHO OBICTpEe, eCII OB OCMOTPHI U
00OBICKM TIPOM3BOIIUINCH CBOEBpeMeHHO. OcobeHHO 3(deKkTHBHBI (QaxTOp OBICTPOTHI U
HEOXXKHIAHHOCTH B CITy4asiX, KOTJa 3asBICHHS 00 HCUC3HOBEHHH ITOTEPIICBLIETO MMOCTYIAIOT
B CJICACTBEHHBIC OpraHbl HE OT IPECTYIHHKA, a OT JIMI, 3aHHTEPECOBAHHBIX B CyabOe
WCYE3HYBILIETO, KOIJa OHM MpPSMO YKa3blBalOT Ha OIPEJENICHHOrO 4YeJoBeKa Kak Ha
BO3MOXHOrO yoOwuiilty. [IpecTymHHMK B TOJOOHBIX CHTyalUsIX HEPENKO MOXET ObITh
3aCTHTHYT BPacIUIOX, KOTJIa OH ellle He MPUHSJ BCEX, C €ro TOUKU 3pEHHsI, BO3SMOXKHBIX Mep
JUIL COKPBITHS M YHHYTOXXEHHS CJEJOB IPeCTyIUIeHUs. OTHM oOieryaercs 3ajava
cliejoBaTelIs 10 POBEJECHHUIO 00bICKA U OCMOTpA.
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INEJATOT'HMYECKHUE HAYKH

HNEPCHEKTUBBI PA3BUTHS ®U3UYECKOM IMOAIOTOBKH
N OBHIECTBEHHOTI'O CIIOPTA B COOBLIECTBE
Kapumos C.C.

Kapumos Cancapdex Cygon yenu — dokmopanm,
Kagedpa @uskyrbmypel u cnopma, axyivmem Qu3u4ecKou Kyavmypbi,
JKuzsaxckuil 2ocyoapcmeenublil nedazocudeckus uncmumym, 2. JKuszax, Pecnyoauxa Y36exucman

Annomayus: 6 cmamoe paccmampudaiomcs COJCHble NPOOeMbl NPUBLEUCHUS MOLOOEHCU
U HCCHUUH K 3AHAMUAM CLOPMOM 8 MAXAIIAX, PA3GUMUSL UULECKOU KYIMYpPbl 8 CIMpane,
peuienusl, ykazol u paboma, npoeooUMAs 8 IMoM HANPAGLEHUU.

Kntouesvle cnosa:gpusuueckoe eocnumanue, JICEHCKUN CHOPM, CHROPMUGHbIE KIYObl,
@usuueckas Kyibmypa, oouwecmso, npooiemvt, CHOpM.

Bce monuTtuyeckue, connanbHbele, SKOHOMHUECKHE U KyJIbTYPHbBIE MEpHl, HAallpaBICHHBIC
Ha yKpeIUIeHHe HEe3aBUCUMOCTH Y30eKHCTaHa M pa3BUTHE €ro NEepCleKTUB, HANPaBJICHbBl Ha
JIOCTUKEHUE KOHKPETHOM uenu BakHelmed 3anadeil sBIETCS COXPAaHEHUE MHpa
HACEJICHHS, YBEINUYECHHE €r0 MaTepHAIbHOTO U J{yXOBHOTO OJaroCOCTOSIHUS, YIIyUIICHAE X
3/I0POBBSI, CO3JAaHWE XOPOIUMX YCIOBHH uUId OyAymIux TIOKoNeHHH. M3ydeHume >Thx
BOIIPOCOB, HCCIICAOBAHUE, BHEAPECHUE JIyUIINUX NPAKTHK SBIISAIOTCS OCHOBHBIMH LEIAMH U
3ajadaMu. SIpKUM TPHEMEPOM 3TOTO SBISCTCS IUIAH HAIIETO YBAXKaEMOTO IPE3HACHTA
[[TaBkata MupomonoBrya Mup3uéeBa, KOTOPBIH SIBISETCS BBIPRXKEHHEM YasHUH BCETO
Halllero Hapoza.

BoT HekoTophIe BelK, KOTOpPBIE HY’KHO UMETh B BUIY:

1. W3yuuts M mpomaraHaupoBaTh CyIHOCTh YKa3a IIpesunmenta Pecnybmuxu "O
nopsiike" 3a 370poBOe OKOJIEHHE .

2. M3yuutp yOexIeHHs M HMHTEpPeChl >KEHIIMH KOPEHHBIX HapoJIoB B (u3nueckom
BOCTIMUTaHMUU U CIIOPTE.

[Ipesnnent lllaBkar MupomonoBrd Mup3uéeB OTMETIII HHTEPEC CIIOPTa U MOJIOEXKHU K
cnopry B JIkm3akckoit oOmacté M TOT (pakT, 9TO OHM 3aBoeBalud 59 3070THIX, 51
cepeOpsHyIo 1 67 OPOH30BBIX MeJallell Ha YeMITMOHATaX A3UH 32 ITOCIECIHNE TIATh JIeT.

Ectp Tak MHOTO BHAOB ynpaxHeHuil. [ MMHacTHKa, IBW)KEHHWE W CIIOPT, IUIaBaHUE,
JIeTKast aTJIeTHKa W HAIlMOHAIbHBIC TAHIBI UMEIOTCS B OOJIBIIOM KosmdecTBe. UTOOB MMETh
C HUMH JIeN0, HeoOXOJMMO B OIPEAEICHHON CTENCHW O3HaKOMHTHCS C (PU3KYJIBTYPOH,
9TOOBI OBITH MOJIHOCTBIO SKHIHMPOBAHHBIM. [ yIydIIeHHs 3TOr0 0Opa3oBaHUS CO3IaHO
MHOTO  JIUTEPaTypsl, y4eOHO-METOAMYECKMX  TOCOOM, Hay4dHBIX CTaTeil  Ha
TOCYJTapCTBEHHOM SI3BIKE, M B CBS3M C 3THUM IPOBOISTCS HAYYHBIE UCCIIEIOBAHNSA, B CBSI3U C
yeM 10 uHUNuWatuBe llpe3naeHTa ¢ ydeToM HpHOpUTETOB cTpaHbl. Ocoboe BHUMaHNE
ynensiercsi. B wactHoctH, B 3akoHe PecmyOmmxm VY36exucrtan «O rocynapcTBEHHOH
MOJIOAS)KHOW monuTuke» OoT 14 ceHtsOps 2016 roma [1] Ilpesument PecmyOmmkun
V36ekucran ot 3 urons 2017 roma Ne IIIT 3031 «O manbHelimem pa3BUTHH (pU3HUYECKON
KyJIbTyphl B MaccoBoro crniopta» [2] IlocranoBnenne Kabunera MunuctpoB PecryOnuku
V36ekucran ot 29 sHBaps 2019 roma. IlocranoBnenme IIpesnmenra PecrmyGnuku
V36ekucran Ne 65 ot 18 despans 2020 roga «O0 yiydmeHHN COIMANBEHO-TYXOBHOW CpeIbl
B 0o0IIecTBe, AaibHeHIel noiep)kKe HHCTUTYTA OOIIEeCTBAa U CUCTEMBI paOOTHl C CEMbSIMU
W JKeHIIMHAMH Ha HOBOM ypoBHE». Yka3z Ne PF-5938 «O mepax no npunsataio mep» [4] u
ITocranoBnenne «O co3gaHnyu MHUHHCTEPCTBA MaxajUId U MOJAEP)KKH CeMbH PecrryOmmku
Y36exucran» [5] 1 BBeIeHHBIE B AEUCTBHE U Ap MBI MOXEeM NMPHBECTH B Ka4eCTBE IIpUMepa
psiI yKa30B U peleHuit B 3Toi obmact.. ClneayeT OTMETUTb, YTO MPOIBIKCHUE «5 BaXKHBIX
nannuatuB [Ipesunenra U1.M.Mup3uéBa 1o MOBBIIICHUIO MOPAJIBHOTO JyXa MOJOACKHA U
COJICPKATENbHON OpTaHM3alMM HX JOCyra» CTajo CTPATETHYECKHMM pECYpcoOM Hamen
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CTpaHbl. DTO SBISIETCS SIPKUM MOATBEPHKACHUEM TOIO BHUMAHHS, KOTOPOE MOJOIBIE IO,
0COOCHHO HEOPraHM30BAHHBIC CIIOM HACEJICHUS, YJCNISIOT Pa3BUTHIO B 3J0POBBIX WU
Pa3HOCTOPOHHUX JHYHOCTAX Ha YPOBHE rocygapcTBeHHOH mnonutuku. CormacHo
«YcraBy Temypa», CaxubkupaH mosarajcsi Ha JOJDKHOCTHBIX JIMI[ Maxajuld B
YIpaBiIeHHUH OOLIMPHBIM W MOTYIIECTBEHHBIM KOPOJIEBCTBOM, KOTOPOE OH YCTaHOBHII,
HaXOAWJICS B TECHOM KOHTAaKTE C HUMH, IIOCTOSTHHO KOHCYJIbTHPOBAJICS U B CBOE BpEMs
HETIOCPEACTBEHHO MMOANCPKUBAI HX AEITENbHOCTh. OUYEeBHIHO, YTO Maxauld - 3TO
MECTO HAIMOHANbHBIX IICHHOCTEH, YyHAacCICHOBAaHHBIX OT HAMIMX MPEIKOB, MECTO
MPOCBEILICHNS B HAIlleH CTPaHEe C He3amaMATHBIX BPEMEH, B3aUMOIIOHIMAHNUS, TAPMOHHUHA
¥ TapMOHHUH MEXJy JIOABMH, A 3HAKOMCTBA C HY)XJaMH Hykaaromuxcs. U3 ucropun
M3BECTHO, YTO 3TO MECTO TPAAWIHMH W O0OBIYAcB HAIIETO HApOJa, TAaKUX KaK CBaIbOBbI,
xamapsl U npa3gHuku. CeronHs pa3BuTHe GU3NUECKON KyJIbTYyphl H MACCOBOTO CIIOPTA,
Ipomnarasja 340poBoro oopasa *HU3HH, NaTPUOTUUECKOE BOCIIUTAHUE, IPEAYNPEKICHUE
OpPEeCTYNHOCTH M IPAaBOHApYIIEHHH cpeau HEOPraHM30BaHHOI MoyoAexu B
MUKpOpailoHaX BakKHbl Kak Hukorza. HeoOxogumo akTHBH3MpOBaTh pabOTy IO
COBMECTHOMY pa3BUTHIO (U3NYECKOW KyJNbTYpbl M MacCOBOTO CIIOpTa Cpeau
HEOPraHW30BaHHONW MOJIOJIEKH B MUKPOpPalOHaxX IO CIEAYIOIUM HaNpPaBICHUAM:

- @opMHpOBaHHWE CIIMCKA IAPTHEPCKUX OPTaHM3alMi ¥ OTAENOB MO Pa3BUTHIO
(u3MIEeCcKOil KyIbTypBhl M MacCOBOTO CIIOPTA CPEeI HEOPraHHM30BaHHOM MOJIOIEXHU (CEMBH,
coceiei, pyKOBOJHUTENIEH CEKTOPOB B Ka)KAOM paiOHE, MOJIOAEKHOTO COI03a, BHYTPCHHHUX
JIeT, 3[paBOOXPAaHEHNUS], HAPOJIHOTO 00pa30BaHMs, PU3UIECKOTO BOCITUTAHHS U CIIOPTHBHBIC
JeTapTaMeHThbl, 00OPOHHBIC BEIOMCTBA, CIIOPTUBHBIE (hefepaly M KIyObl, MOJUTHIECKHUE
MapTHH, PEIMTHO3HBIE OpTaHU3allMM U T. 1.) JJIA pa3pabOTKU M YTBEP)KICHHS B3aUMHBIX
MOJIOKEHUH O COTPYAHUYECTBE MEXKIY HHMH, - coOpaHus MecTHbIX xuteneir (MFY) a '
obecrieyuTh padoTy NpeACTaBUTENs 00aacTH (pU3NYECKOW KYJIbTYpBI U CIIOPTa C BBICHIMM
oOpa3oBaHHEeM B INTaTeé M CO3[aTh TIPYNIy HHULIUATHBHBIX MOJIOJBIX M IOYETHBIX
CIIOPTCMEHOB T0J] PYKOBOJICTBOM IIPEACTaBUTENS 3TOI 00J1acTH;

- TpyIHIa OTBEYAEeT 3a MPOBEJCHNUE CIEIUANBHBIX TECTOB «AJBIOMHI U «bapuuHOity,
KOTOpBIC OIPEEISIOT YPOBEHb (U3MUECKOH IOATOTOBIEHHOCTH W 3[0pPOBBS Cpean
MOJIO/ICKM W WX HEOPraHM30BAaHHBIX TPYHII B COOOIIECTBE, a TAK)XKE 32 CHCTEMaTH4ecKoe
MpOBEICHNE COPEBHOBAHUH M BBISIBIICHHUE TATAHTIMBOH MOJIOIEKH;

- CTPOWTENHCTBO YHWBEPCAJBHBIX CIIOPTUBHBIX IUIOMIAZIOK C NMPHUBIEYEHHEM MECTHBIX
CIIOHCOPOB B MHKpOpAilOHaX, OpraHU3alys IIeJIEeBOTO HCIONb30BaHUS 3THUX IUIOMIAJIOK,
NPUBJICYCHUE ONBITHBIX TPEHEPOB K TPEHHUPOBKAM C HEOPraHW30BAaHHOM MOJO/AEXKBIO B
COTPYAHHUYECTBE CO CIIOPTUBHBIMH (hereparusiMu 1 Kiryoamu;

- B LEJSAX NOJACPKKH JeATENbHOCTH T'PYINBl M MOBBIMICHUS 3(P(HEKTUBHOCTH
pabotel, ob6ecmedenuss MO®PY CcHOpTHBHBIM HWHBEHTapeM (3a CYEeT CIIOHCOpOB),
JlanbHeWmed nonmynspu3alyd  OpraHu3allid U IPOBEACHUS COPEBHOBAaHUH IO
MOMYJISIPHBIM BHIAM CIIOPTa Ha HAIIMX CBagb0ax M HEOPTaHW30BAHHOW MOJIOJIEXKH.
IIpomomkeHne COPEBHOBAHWHA II0O MAacCOBOMY CIOPTY CpenH Maxaiieil, paioHHBIX
CEKTOPOB, MEXXPAHOHHBIX ¥ PETHOHAJIBHBIX 3TAIOB;

- MOTHUBHMPOBATh HEOPTaHU30BAaHHYIO MOJIOAEKb K 3aHATHSAM (DPU3NUECKOH KyJIBTYpOH U
MacCOBBIM CIIOPTOM IIyTE€M OPraHU3aLUM U MPOBEICHHS BCTPEY, CEMHHAPOB, TPEHHUPOBOK U
MacTep-KJIacCOB C HM3BECTHBIMHM Y30€KCKUMM CIIOPTCMEHAMHM, 3aBOCBABIIMMH IIOYETHHIE
MecTa Ha A3MaTCKUX, MUPOBBIX 1 OJIMMITUICKHX Urpax;

- co3/1aiiTe B OKHE KapTHHBI «[ OpIOCTh HAIIETo KBapTanay Mepel 3JaHHeM TOpOJCKOrO
coOpaHus XUTeNeH paifoHa 1 moBeckTe (poTorpad iy TaIaHTINBOW MOJIOJEKH TI0 COCEICTBY
B Ka4eCTBE MOJEIIH;

- obecriedeHne TOro, 4TOOBI TMOa pykKoBoAcTBOM Cor03a MOJOJESKH TalaHTINBBIE
MOJIOJBIE CIIOPTCMEHBI, 3aBOEBAaBIIME NPWU3BI W OTOOpPaHHBIE HA COPEBHOBAHMAX
PETHOHAILHOTO YPOBHA, TOJy4YaJd JBFOTHOE OOpazoBaHue B 00JacTH (U3HYECKOTO
BOCIIMTAHMS B BBICHIMX Y4EOHBIX 3aBEJICHUSX;
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- TpUBJICUYCHHUE XXCHCKUX TPEHEPOB HAa MECTaxX MAJsl OXKHMBJICHHUS KEHCKOTrO CIOpTa B
0011IeCTBE;

[Ipr BBINONHEHMH BBIMICHEPEUUCICHHBIX 3a7ad BCE OTBETCTBEHHBIC ITAPTHEPCKHE
OpraHM3allii ¥ BEJIOMCTBA, Yy4eOHbIC 3aBEICHHUS, OCOOCHHO PYKOBOJHUTEIH OTPACIH,
JIOJDKHBI B3STh Ha ce0sl OTBETCTBEHHOCTD 3a JajibHeiilee pa3BuTue Gpu3n4eckoll KyJIbTyphl
U MAaccoBOI'O CIOpPTa CPEeAd MOJIOAEXH, (opMHpOBaHHE 3TOPOBOrO 00pasa KU3HHM, 3TO,
HECOMHEHHO, MOCIYKUT BaXKHBIM (JaKTOPOM HMX 3aKpEIUICHHS B OOIIECTBE, KOpo4ye roBops,
UX BOCIHMTaHUS MAaTPUOTaMH. B 3akmoueHne ciielyeT OTMETHTb, YTO HeMeIJICHHAs
pea3anys BBILEYKa3aHHBIX Mep [0 COBMECTHOMY Pa3BUTHIO (PU3MUYECKON KYJIBTYpHI H
MacCOBOT'O CIIOpTa CpeJH HEOPraHW30BaHHOH MOJOJEKH B OOLIeCTBE, OE3yCIOBHO, HacT
OXHAAeMBIe pPe3yJbTaThl. B ceropHsmHeM OBICTPO MEHSIOMIEMCS MHpPE III00aIM3aluu
HacTajJo BpeMsl pacCMOTPETh  MpoOJeMbl  HEOPraHM30BAaHHOW  MOJIOJCKH  Kak
o0IIeHAIMOHAJIBHY0 IPO0IIEMYy.
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CUCTEMOOBPA3YIOIIAS POJIb YIJIOBBIX YCKOPEHUI ITPU
COBEPIHIEHCTBOBAHUU MPBIXKKOBO-UI'POBBIX JEMCTBUI
B BOJIEMBOJIE
Hoparumos A.T.

Hbpazumos Azu3z Tynkynosuu — npenodasamen,
Kagedpa gusuueckoii Kyibmypul,
Tawkenmckutl 20cyoapcmeaenuslil nedazoeudeckull ynueepcumema um. Huzamu,
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomayua:  nepcneKMUSHLIMU — HANPAGIEHUAMU  NOGblUeHUs  dhdexmusnocmu
CNOPMUBHOU ~ NOO20MOBKYU  601ElOONUCNO8  AGIAIOMCA:  YCMAHOGIeHUe — Xapakmepa
83aUMOCEA3U PUUYECKOU NOO20MOBIEHHOCIU U MEXHUKU Hanadamnujezo y0apa; Nouck
ONMUMATLHBIX  RAPAMEMPOS UHOUSUOVATLHBIX MPEHUPOSOUHBIX HASPY3OK, pa3pabomxa
Kpumepueg oyenku ux obvema u unmencusHocmu. Ippexmuenocmy copeeHo8amenbHol
0esmenbHOCmU  K8ANUGUYUPOBAHHBIX — BONEUDOIUCIIO8 — ONPEdeNsiemcs — pa3IuYHbIMU
neoazocuteckUMU YCI08UAMU U PAKMopamu, cpeou KOMOPbIX 6AXHCHO 6bIAGUMb HAUbOIee
3HAUUMbBLe, UCHONL306AHUE KOMOPBIX NO360JAeM  YIYYUUNG YPOBEHb QUIUYECKOU U
MeXHUUeCKOU NOO20MOBIEHHOCHU USPOKOS.

Kntouesvie cnosa: soneiibon, usuyeckas Kynbmypa, MeXHUYECKdas NOO20MOBIEHHOCNb,
gaxmopwl, 3¢pghexmusHoCmb, NPBIJCKLL.

XapakTepHOoi 0COOEHHOCTBIO COBPEMEHHOTO BOJIei0o0sia SBISIETCS SPKO BBIpayKEHHAs
TEHJCHIMSI 3HAYUTEIHHOTO pocTa oOIero o0hemMa WIPOBBIX JACHCTBHMA, BBITIOJHIEMBIX
BIIOCJICJICTBUU TPBDKKOB 3HAYUTEIHHOTO, YTO BBIJIBUTAET HOBBIC 3334, CBS3aHHBIE C
HEOOXOIUMOCTHIO MTOUCKA MyTeH, NOBbIIICHHUS 3()(HEKTUBHOCTH peanu3anu dTUX ACUCTBUMA
B 0C30MOPHOM ITOJIOKEHUH. Y CIICITHOE PEelIeHHEe TAaHHOTO BOIPOCa, Ha HAIl B3TJISII, MOXKET
OBITh ~ JOCTHUTHYTO IyT€M BHEIPEHHWss B  TPOIECC TPCHUPOBOYHBIX  3aHATHIH
T pepeHIIPOBaHHO N30PaHHBIX CIIEIMABHBIX MPBIKKOBBIX YIIPAKHEHHUH, HCTIOIB3YEMBIX
B PSKUME NIEHCTBUS YTIIOBBIX YCKOpeHUA. I3BECTHO, 4TO COBEPIICHCTBOBAHHE HAICKHOCTH
JIBUTATEILHBIX JIEHCTBUI C IIEIEBOIl TOYHOCTHIO B CIIOPTUBHBIX WUIpaxX U, B YAaCTHOCTH B
BOJIeii00IIe, KaK TpaBWII OCYMIECTBISIETCS HA MPOTSHKEHUH BCErO0 IMEpHOJa MHOTOJICTHEH
CIIOPTUBHOM TOJATOTOBKH MOCPEACTBOM CHCTEMATHUECKOTO MMPUMEHEHHSI COOTBETCTBYIOIINX
CTIEIUAIEHO HATPaBICHHBIX TEXHUKO-TAKTHUECKHUX YMPAXKHEHUH Ha (HOHE MOJESITUPOBAHIS
Pa3IUYHBIX COPEBHOBATENBHBIX cuUTyanuil. OJHAaKO, B CHOPTHUBHOW NPAKTHKU HEPEIKH
cy4yauW, KOTJa WIpOBBIC ACHCTBHS (OCOOCHHO BBIMONHIEMBIE B TIPHDKKE), HMEIOIIHE
BBICOKYIO CTENEHb HAIECKHOCTH, OKA3bIBAIOTCS HEYCTOWYMBHIMHU TPU BO3JAEHCTBUM psila
BO3MYIIAIONIMX M cOMBarOmKX (akTOpoB (yTOMIICHHE, IepeleT—yKauyuBaHHWE, pe3Kas
NepeMeHa KIMMaT—TIOSICHBIX YCJIOBUHM, CBSI3aHHBIX C M3MEHEHHEM CYTOYHOW NEPUOIMKH,
MOT0J1a, HENMPUBBIYHBIN IIyM, [IBET MaWKW comepHuKa u T.m.). Cpemu mpouynx (HhakTopoB
cienyeT 0co00 BBIICIUTH YIIIOBOE YCKOPEHHWE U CBSI3aHHOE C HHUM YyKadyHBaHUE,
MOCJIEACTBUE KOTOPOTO COMPOBOXKIAETCS CHUIKEHHEM: CTENEHH HAJEKHOCTHU BBIMOIHEHHS
JIBUTATEJIbHBIX JIEUCTBUN 1I€JIEBOM HAMpPABJIEHHOCTH. Y CTAHOBJIEHO, 4YTO YCKOPEHHs
(0co0OeHHO YIIIOBOE), IMEIOIIKE JOMUHHUPYIOMIEE MECTO MPH 3aHATUSAX CIIOPTOM, BBI3BIBAIOT
0CTpOoe pa3IpaKeHWe BECTHOYISIPHOTO aHAJM3aTOPa, COMPOBOXKIAIONIEECS IIOSBICHUEM
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HHUCTarmMpl IJIA3HOTO s0JIoka W roioBbl. [Ipuuem, naxke mociie 3aBepLICHUs JCHUCTBHS
YIJIOBOIO YCKOPEHUS HUCTarMEHHBIE PEaKLUU C YKaUMBAHUEM IPOAOJDKAIOTCA, HO YXKE B
MPOTUBOIOI0KEHHOM HampasieHUH. Y XoJie yrioBBIX YCKOPEHHUH M IMOCHE MPEeKpalleHus
UX AEUCTBHS, KpOME HUCTATMBI IJ1a3 ¢ YKaUMBAHUEM MEHSETCS U MBIIIEUHBIH TOHYC. DTUX
MOCJIC/ICTBUSL BO3HUKAIOT B pe3ynbrare ocialbneHus (yHKIHMOHAJIbHO-WHTErPaTUBHOM
B3aUMOCBSI3H MEXIy BECTHOYJSIPHBIMH SIApaMH M JPYTUMH HEPBHBIMH OOpPa30BAHUSIMHU
(romoBHOI MO3T, KpacHOE SIAPO, XBOCTATOE TENO, PETHKYISpHas (opMammus, MO3XKEUOK,
CIIMHHOM MO3T), YTO B KOHEYHOM HTOTE€ IIPHBOJUT K BO3HHKHOBEHHIO HEaJIEKBAaTHBIX
YCIIOBUH, MPOBOLMPYIOMIUX MTOTEPI0 PABHOBECHA M TUCKOOPIMHAIWIO IIEJICHANPAaBICHHBIX
JBIDKCHUH. Y CTaHOBIICHO, YTO CHCTEMAaTHYECKOE MPUMEHEHHE (PU3NIECKUX YIPaKHEHUI B
pEeKMME NEHCTBHS YIJIOBBIX YCKOPEHHH YCHJIMBAE€T CTENCHb HAIEKHOCTH BBIMOTHEHHS
JIBUTATeNbHBIX fedcTBuil. CienoBaTenbHO, HAAO IojNaraTh, YTO YIJIOBBIE YCKOPEHHS,
obnazasi  cUCTEMOOOpa3yIOMUM  CBOMCTBOM, MOTYT CIIOCOOCTBOBAaTH  ITOBBIIICHUIO
YCTOWYMBOCTH MPBDKKOBO-UTPOBBIX JACHCTBUII BOJIEHOOINCTOB, K JACHCTBUIO COMBAIOIUX U
BO3MYILIAONINX (akTopoB. VIMEHHO MO3TOMY IIOMCK U ONpEJAEICHHE ONTHMAIBEHOTO
BapHaHTa CONPSKEHHOTO HCIOJIb30BAHUS MPBDKKOBO-UTPOBBIX YNPAKHEHUH U YTIOBBIX
YCKOpeHHH MPpHOOpETaeT akTyalnbHYI0 3HAYMMOCTh B IIPAaKTHKE Bojel0oa.

CraBuinch 3aJaun:

1. W3y4unTs MCXOAHBIN YPOBEHb NPBITYYECTH M IIepeiada Msiua CBEpXY ABYMs PyKaMu B
MPBDKKE y IOHBIX BOJIECHOOIMCTOB.

2. CoBepuIEHCTBOBATH IIPHITYYECTh U IIepeaada MAda B HKCIIEPUMEHTE C IPIMEHEHUEM
MPBDKKOBBIX YIIPAXHEHUH, BHITTOTHIEMBIX B PSKUME JACHCTBUS YTIIOBBIX YCKOPEHHUH.

PereHue BbIIBUTaeMBIX 3a/1a4 OCYILECTBIIAIOCH IOCPEACTBOM CIEIYIOIINX METOJIOB:

e Ompenensuch BbICOTA MPBDKKA BBEPX TOIYKOM JIBYX HOT ¢ MecTa (1o AbGaiakoBy) U
¢ pazbera (o benseBy A.B., 1985).

e TouHOCTh mepenauM Ms4a CBEPXY JABYMs DYKaMH B IPbDKKE Ha OackeTOOJbHOE
KOJIBIIO WJIM B KBaJIpaT Ha MIUTE ¢ ogopackiBanus TpeHepa (10 pas).

¢ CnocoOHOCTh COXpPaHITh PABHOBECHS TEJIO.

e Omnpenensuch CrieatbHON OBICTPOTHI.

D70 3amava pemraeTcs C IOMOINBIO TEAAarorndeckie HCCie[0BaHHe NPUBOAAIINXCS B
TeueHHe 12 MecsAleB CHCTEMaTHYeCKOTO ITPHUMEHEHUs B TPCHHPOBOYHBIX 3aHATHAX
CJICYIONINX TPBDKKOBO-UTPOBBIX YNPAXKHEHHH, BBIMOJIHIEMBIX B PEXHUME JEHCTBHSA
YTIJIOBBIX YCKOPEHUIH:

1. BepruxanpHBIE IPBDKKH BBEPX C MOBOPOTAMHM TYJIOBHINA B Bo3ayxe Ha 360 rpaagycoB
BO BpeMsI KayKI0TO NMPBDKKa (B JIEBYIO U IIPaBYIO CTOPOHEI 1o 90 cexk.);

2. To xe ¢ UMUTAIMEN HANAJAOIIETO yaAapa;

3. To xe ¢ uMHTaIel OJIOKUPOBAHUS,

4. Tlepenaua cBepxy B MPBDKKE Ha CTEHY (Ha TOYHOCTBH — B Kpyr auamerpom 50 cm 100
—120 cexk.);

5. Ilpuem c mepekaroM Ha CIMHY, MOCJIE Yero MMHTAlMsd HaMaJaroUiero yaapa ¢
pasbera (120cexk.);

6. To ke ¢c umuTaIMeii 0J10Ka;

7. To xe c umuTanyen nepenadeil CBEpXy AByMs pyKaMHU B TIPBIKKE.

HccnenoBanus npoBoauTcs ¢ AByMsl KOMaHAaMu cocTosmue u3 aereid 11-13 ner. Oqna
U3 KOMaHJA OYyIMT OKCIIEpUMEHTalbHOW JIpyras KOHTpojibpHOWH. Jlo memarormdeckoro
HKCIEPUMEHTA CPEeIHEe CTATHCTUYECKHE TIOKA3aTeNI 00enX KOMaH He OTIIMYAIUCh IPYT OT
npyra. [Tocne 3aBepiieHus SKCIIEpUMEHTa BHOBD ITPOBOJMIIOCH TECTHPOBAHHE.

B TeweHMM memarormuecKkoro OSKCHEPUMEHTAa MBI BBUICHWINM — CIEAYIOIIHE, B
SKCHEPUMEHTAIFHOW KOMaH/AE HCIIOJIF30BaHHBIE TPAAWLIHNOHHBIE (cneyuanusuposanuvie) U
HETPaJUINOHHBIE (cneyuanu3upo8aHHblli-y2i06bie YCKOpeHuy) KOMIUIEKCH YIpaKHEHUI
MOBIMSUIN  TOJNOKUTENBHO HAa BCE KAdECTBEHHBIC II0KA3aTeNd 3KCIIEPUMEHTAIBHOU
KoMaHibl. Hanpumep, nokasaTenu IpbhKKa BBEPX JABYMs HOTaMU ¢ MecTa (TecT AbaakoBa)
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Ka4eCTBEHHBII MOKa3aTelb B KOHTPONBHOM rpymme noseicunuch ¢ 33,1 cm. no 41,2 cm.
(pasanna -8,1 c¢m.), a B OKCHEPUMEHTAJIBHON TIpynmne 3TH mokasarenu ¢ 33,7 cm.
MOBBICHITHCE 10 46,8 cm. (pasuuua B 10,5 cn.).

VY BoNei00NNCTOB IIIaBHOE HE TOJBKO CIIOCOOHOCTH MPBITaTh BHICOKO MJIM HHU3KO, HO U
HaBBIKM TEXHHMKa BBITIOJIHEHHUS MPBDKKA UIPAIOT BAXKHYIO poiib. M3 Takux HaBBIKOB MOKHO
CKa3aTh CHOCOOHOCTh TOYHO MEPEAaTh MY C HPBDKKA. ISl IPOBEPKH 3TOH criocoOHOCTH
MBI C IIPOBEPSIFONINXCS B3SUIM TECT HA CIIOCOOHOCTH TOYHOTO Iepeada MsA4a CBEPXY ABYMS
pyKaMu B TpBDKKE B 0ackeTOOJBbHOE KOJBLIO (MM B KBaApaT HAX KOJBIIOM). DTOT TECT
BeIMONTHAETC 10 pa3 W OLEHMBAECTCS KOIMYECTBO MsSYEH MOMABIIMX B KOJBIO (WIH B
KBaZpar HaJ KoibnoM) u3 10 momsiToK. MTOTH 3TOTO ympaKHEHHs MOKa3ald HaM, 4TO y
JIeTell KOHTpOJBbHOI rpymme u3 1,9 pa3 no 3,4 paza (pasuuma 1,5), a B SkclieprMeHTaIbHOM
TpYIIE 3TOT MOKaszaTesb OT 2 pa3a noBbicuiics 10 4,6 pasa (paszHuna 2,6).

A CTIOCOOHOCTB COXpaHATh PaBHOBECHs Tejla clieqoBaTeibHo: ¢ 17,6 cex. no 32,8 cex.
(pasuuma 15,2 cex.); ¢ 17,5 cex. mo 43,3 cex. (pa3uuna 25,8 cex.) MOBBICUIIOC.

Jnist onpezieneHus cuenuanbHOM OBICTPOTHI MBI IPOBEINH TecT Ha Oer 92 m. MToru atoro
yOpakKHEHHs y KOHTPOJIBHOM Tpymne yMeHsunuck ¢ 29,0 cex. no 27,1 cex. (pazuuna -1,9
cek.), y dKCIIepUMEHTAJIbHOM TpyIe 3THU MOKa3aTeIl YMEHBIIWINCE ¢ 28,7 cex. 10 26,4
cex. (paszHuma 2,3 cex.).

CrenoBatenbHO, M3 BBINICYKA3aHHBIX IIOKa3aTesieil MBI MOXKEM CKa3aTb O TOM, 9YTO
Hearorudeckuit 9KCIIEPHMEHT, MPOBOANBIIUICS c TPagUIIMOHHBIMU
(cneyuanusupoeannvie) U HETPAOULIHUOHHBIMU (Cneyuanu3upoOBanHbIli-y2i06ble YCKOPEHU)
KOMIUTIEKCHBIMH YTIPAXHEHUAMH, ObLT MpoBeEH yenemHo. M3 3Toro BHeApeHHs B y4eOHO-
TPEHUPOBOYHBIH MPOLECC ITUX KOMIUIEKCHBIX YIPaKHEHUI! a8, B 0COOEHHOCTH B IOATOTOBKE
MOJIO/IBIX BOJIEHOOJMCTOB [UIsl TOBBINICHHUSI MX HABBIKOB BBIMOJHEHMs TEXHUKH Iepenava
MsYa C MPBIKKA, 0COOCHHO YPPEKTHBEH.
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NCITOJBb30OBAHUE NHHO®OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOI' M B TPOIIECCE
OUBNYECKOI'O BOCIIUTAHUSA JOIIKOJIBHUKOB
Kazakos II1.H.

Kaszaxkos [llaskam Hopxobunosuu — npenodasamens,
Kagedpa guzuuecko2o OCNUMAanUs U CNOpma,
Tawkenmckuii 2ocyoapcmeenublil nedazocuieckuil yHueepcumem um. Huzamu,
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomayun: 6 OauwHOU cmamve pACKpblearomcsa 803modicHocmu ucnonvzoganus HUKT 6
cucmeme OOUIKOIbHO20 0OPA308AHUS, 8 YACMHOCMU 8 001AcCmMU QU3ULECKO20 80CHUMAHUSL.
Ipusoosmcs npuuunvl ocpanuuentnozo ucnoavzosanus UKT 6 ¢usuueckom gocnumarnuu
cmapwux 0owKonbHUK08. OOHOU U3 NPUYUH ABTAEMCS OMCYMCMEUe COOMBEMCmMEYIouux
Memoouueckux Hapabomok no guzuveckomy eocnumanuio 6 JJOY. B cmamve npusoosmcs
HeKkomopbvle meopemudeckue 0cHosbl ucnonvzoeanusi UKT 6 npoyecce usuueckozo
socnumanus  cmapwiux — oowkoavuukos.  Copmynuposana — obwas — KoHyenyus
ucnonvzoganusn UKT 6 ¢usuveckom socnumanuu cmapuiux 0ouKOIbHUKOS.

Knruesvle  cnosa:  moodepnuzayusi  0OWKOAbHO20 — 006pazosanus,  OOCMOUHCMBA
ucnonvzoganua HUKT, ¢opmer ucnonvzosanus HUKT 6 0owkonbHuix 00pa308amenbHuix
VupescOeHusx, MynbmumeOutiHble npe3eHmayuu, 300poeslli 00pa3 JHCUZHU, HASAAOHOCHIb,
b0abUWOTL IKPaH.

MogepHnzanysi IOIIKOJIBHOTO 00pa3oBaHMS HAa OCHOBE BBEACHHUS M pealn3alin
KOHUEeNIMU PA3BUTHUSL CUCTEMBbI JOMIKOJIbHOT0 o0pasoBanus Pecny0auku Y3oekucran
10 2030 roga tpebyer mepecmoTrpa HOpM OpraHM3AIMH U COACPNKAHHS MEJArorH4ecKoro
npoiecca B JOIIKOJIbHBIX YUPEKACHHUIX, B TOM YHCIIe U B 001aCTH (PU3NUECKOTO Pa3BUTHSI.
OnmHo w3  ycnoBuid mpodeccCHOHANBHON JaedrenabHOCTH Tenarora BiajgeHune WKT-
KOMIIETCHIIUAMH, HEOOXOAWMBIMH  JUIS  IUIAHHPOBAHHS, pealu3alldd U OLEHKH
00pa3oBaTenbHON pabOTHI C JETHBMHU PAHHETO U TONIIKOJIFHOTO BO3pPACTa.

WHpopMannoHHBIE TEXHOJOTHM IO3BOJISIOT MPOSBIATH TBOPUECTBO, MOOYXKIAIOT K
MOMCKY HOBBIX HETPAJUIIMOHHBIX ()OPM OPTaHM30BAHHOH JESTEILHOCTH C AOIIKOIbHUKAMH.

Onno u3 cpeactB UKT — mynbTuMenuiiHas npe3eHTalys ¥ HPOMOPOJIMKH, yJOOHBIE
Jutst otaun MHGopManuu netsM. KommeioTep criocoOeH CHHTE3MpOBaTh U BOCIPOU3BOIUTH
3BYK, aHHMAIMI0 W BHJICO AJISI JOCTIXKEHUs creld(dEeKTOB M HHTETPUpOBaTh BCE 3TO B
MyJIbTHUMEAMA IPE3EHTALHUIO.

HocrouncrBa wucnons3oBanus VKT B mponecce  Qu3kyabTypHO-0310pOBHTEILHOM
paboThI:

— JIenaroT mporecc (HU3NIECKOro BOCTIMTAHHSA 00Jiee COBPEMEHHBIM, pPa3HOOOPa3HbBIM,
HACBHIIIEHHBIM, TIPUBIEKATEIBHBIM JUIi JeTel, MOBBIIAIOT HHTEPEC K CIOPTHBHBIM
3aHSTHSM;

— OKa3BIBAaIOT KOMIUIEKCHOE BO3JICHCTBHE HA pa3HbIe KaHAJIbl BOCHPUSATHS, IMaMSATh,
o0ecreuynBaoT ONeprupoBaHye 0OJIBIINM 00BEMOM HH(OPMALINH;

— o00ecrne4yrBaloT 3MOLMOHAIBLHOCTD, HAIJISAHOCTD, KPAcoTy, 3CTETHUKY O(QOpPMIICHHS
(pU3KYIBTYpPHO-03/10pPOBUTEIBHBIX MEPOIIPUSTHH;
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— CcrnocoOCTBYIOT ajanrtanud pedeHKa B COBPEMEHHOM MHUpE M (OPMHUPOBAHHIO
MH(OPMALMOHHO KyJIbTYPHI.

®opwms! ucnonb3osanus KT B coBMeCTHOH NeSTETBHOCTH C AETHMHU:

— nmpe3eHTauy OOy4YaloOlmero W pa3BUBAIOLIETO Buaa ((pU3MYECKUe YHpaKHEHUS,
TMMHACTHKa, BUJIBI CIIOPTa, HCTOPUS OJIMMITMICKUX WD, 370POBBIH 00pa3 >KH3HHU U 1p.);

— HEIMOCPEACTBEHHO 00pa30BaTeIbHas JEATEILHOCTE B HTPOBOH (opMe;

— CHOPTHBHBIE Pa3BIIEUYEHUs], OCYTH, TPA3THUKH.

B I'OCe pomxkonpHOTO 00pa30oBaHWs MPUCYTCTBYET IIeNeBas yCTaHOBKAa — IMOOIIPEHUE
WHHAIMATHBBI M CaMOCTOSTENbHOCTH pebeHka. Ha coBpeMeHHOM JTame megaror —
MOCPEIHNUK, TIOANCPKUBAIONINA HWHUNWATHBY pebenka [2]. Hcmome3ys B pabore
MYJIbTUMEANIHbIC TIPE3CHTANNH C PA3IMYHBIMU TEPOSMH, TAE Pa3bIIPBIBACTCS MPOOIECMHAsS
CHUTyaIsi, BMECTE C JIETbMHU €€ pellasi, MeAaror-BoCIuTareNnb 1no (GpusKyIbType nomoraer,
HaInpaBsgeT U NOJAEPKUBACT JETCKYI0 HHUIIUATHUBY.

Buenpenne MKT B oOpa3zoBarenbHbI Tpolecc Mbl Ha4yajiM JOJITOCPOYHO. TYyT MBI
ucronb3oBanu UHGopManuu 00 Onumnuickux urpax. OJuUMNUiicKue Urpbl — OJHO M3
CaMbIX SIPKHX CIIOPTHBHBIX COOBITHII B Mupe. Dcradera OIMMIMHACKOTO OTHS — pUTYal,
KOTOPBI TpaguIIMOHHO TPEALIECTBYeT OTKPBITHI0 KaK 3UMHHX, TaK M JICTHUX
Onumnuiickux urp. JleTw cTapllero AOLIKOJBHOIO BO3PacTa C HMHTEPECOM CIEAWIH 3a
MEpOIIPUATHSAMH,  CBSI3AHHBIMH ~ C  INPEACTOSIIUMH  CHOPTUBHBIMH  COOBITHSIMH,
SMOLUOHANBHO JEUINCH MBICIIIMHU U BIEYATICHUSMU.

Hapsny ¢ HONOXHUTENBHBIM ONBITOM B pEaIH3aLUU CHOPTHBHO-NO3HABATEIBHOIO
MOAXOAa BO3HMKJIA HJES NMPOAOIDKHATH PabOTy M BHIBECTH €€ HAa HOBBIH YPOBEHB: NETAM
CTapIIero JOUIKOJIBHOIO BO3pPACTa MPUBHUBAIN HHTEPEC K 310POBOMY 00pa3y )KHU3HHU.

OT TOro, HaCKOJIBKO YCIIEIIHO yIaeTcsi cQOPMHUPOBATh U 3aKPENHUTh B CO3HAHUU HaBBIKU
30X B JOIKOJBHOM BO3pacTe, 3aBUCUT B IOCJIEIYIOIIEM 00pa3 JKU3HH B3pOCIOTO
yestoBeka. [yt aToro ObUT pean30BaH 030POBUTENHLHO-II03HABATEIbHBIN 0AX0] B (hopme
JIETCKO-POJIUTENBCKOTO KITy0a «BBITh 310pOBBIM — 310pOBO!».

[Tepen HamMyu CTOSUIM 3aJa4yd: PACIIMPHUTH 3HAHUS JIETeH O 37I0pOBbE M 3I0POBOM 00pase
JKU3HHM TIpM  HOMOIIM COBMECTHBIX MEpONpHATHH ¢ pogurenaMu. s 3TOro
pa3pabaThIBaINCh CIEHApUHM WIP-3aHATHH M KaPTOTEKH MYJIbTUMEIMHHBIX MPE3CHTAIMH:
«Teno uenoBekay», «I'1a3a — MOMOIIHUKHU YeIOBEKa», «HeM Mbl ObIIAMY, «3a4eM YHCTUTh
3yOB1?», «UTO HY)XHO HenaTh, KOraa OoJsieenb?», KapTOTEKH YIPa)KHEHHUH, HAIIPaBIEHHbBIX
Ha TPOQMIAKTHKY OCAaHKH, IUIOCKOCTONHSA. Pe3ynbTaTbl aHKETHPOBaHUS pPOIUTENEH
BOCIIUTAHHUKOB MOKA3aJly, YTO B MOBCEAHEBHOW JKU3HU JETU CTald OCO3HAHHO OTHOCUTBCS
K COOCTBEHHOMY 3/I0POBBIO M THIMEHE, POJHUTENIM — MPUMEHITh Ha NPAaKTHKE 3HAHUS,
MOJIy4EeHHBIE B X0JI€ peasIn3alluy MOIX0a.

B nomxkoiasHOM 00pa30BaTENIbHOM YUYPEXKACHUH I7ie MPOXOTUT IKCIEpUMEHTANbHBIC
paboThl OpraHW30BaH MIAXMAaTHBIM KPY>KOK Ui JeTed MOATOTOBUTENBHOW Tpymmsl. llems
JAaHHOM 00pa3oBaTeNnbHOW pabOTBI — pPAa3BUTHE BOJEBBIX KadeCTB M YMCTBEHHBIX
CHOCOOHOCTEH CTapIINX JONIKOJIBFHUKOB, a TAKKE BBIABICHHE OJaPEHHBIX JeTeH.

OnHO W3 JOCTOMHCTB MYNbTUMEIAUIHOrO 3aHATHS — yCHIIeHHe HarisaHocTu. Kak
ropopunn K.JI.Ymmuckuii: «JleTckass mpupona scHO TpeOyeT HAarsiIHOCTH. Y4uTe
pebeHKa KaKMM-HUOYAb IISITH HEM3BECTHBIM €My CJIOBaM, M OH OyJIeT JI0Jro U HaIpacHo
MYYUTBCSl HaJl HOIMH; HO CBSDKUTE C KapTHHKAaMHM JBaJlaTh TAKUX CJIOB — U pEOCHOK
yCBaMBaeT UX Ha HeTy...» [7].

Co3znaB mporpaMMy KpyKKOBOW e TEILHOCTH, ITUKI 3aHATHH ¢ npuMeHerueM KT, mbl
pa3paboTasii MyJIbTUMEIUHHBIC TPE3SHTAIMH 10 OOYYeHHWIO [eTel Wrpe B IIaxMaThl,
COCTaBJICHHBIE HA OCHOBE HATJLIIHBIX KAPTHHOK M JUIAKTHIECKUX UTP.

Takum 00pa3oM [OCTHUTAETCS PSI TONOXKUTENBHBIX (P (EKTOB: 3IMOIMOHAILHOE
oOorameHne 3aHATHSA; TCHXOJIOTHYECKH OO0JeTdaeTcs INPOILECC YCBOCHHS; PACIIUPSETCS
Kpyro3op pebeHka. JlaHHas 1eSTENbHOCTh HAXOAUTCS B CTAANH PEaTN3aIiH.
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UKT cinyxut 3QPpeKTUBHBIM TEXHUYECKUM CPEICTBOM, IIPH MOMOIIM KOTOPOTO MOXKHO
3HAYUTEIBEHO Pa3HOOOPa3UTh 00Pa30BaTENIBHBIH MTPOLIECC, HO NPU 3TOM KOMIBIOTEP AOJIKEH
TOJIbKO JOTOJIHSTH MEAarora, a He 3aMeHSTh.

UKT no3BonstoT Takke pemarth 3aJa4u B Ipolecce 00yueHHs IeTell OCHOBHBIM BHaM
JBIDKCHUI U pa3BUTHUs (pU3MYECKUX KadecTB. Hanpumep, ¢ 3aifYMKOM MBI y4UMCSI TIPBITaTh,
CO CTapIIMMH JOUIKOJbHHKAMHM PACCMAaTPHUBAEM TEXHHKY BBIIIONHEHHS OCHOBHBIX BHIOB
JOBIDKCHMH TIpM TOMOIIM  3a0JaroBpeMEHHO  CHATBHIX  BHJICOPOIMKOB C  JCTHMH
MOATOTOBUTEIbHON Tpynmbl. Buas ceds mnu ToBapuina Ha SKpaHe, JETH OAPaXaloT, Oojee
Ka4eCTBEHHO BBINOHSS ABHKCHHS, 9TOOBI CTaTh «TE€POEM» CIICAYIOLICH IPE3CHTALIUH.

JIOIIKOIBHUKOB MPHUBJIEKAeT HOBU3HA MPOBEACHHS MYIbTHMEIUWHBIX 3aHATHH, OHU
OXOTHO BBINOJHAIOT 3aJaHhdA, MPOSBIAIOT HHTEPEC K HU3y4aeMOMY MaTepuany.
C noMomp0  MyJIbTHUMEIMHHBIX  IMpe3eHTallMii MBI  pa3ydMBaeM  KOMILJIEKCHI
o0l1epa3BUBAIOIINX YIPAXKHEHNUH, 3pPUTEIbHBIX U IBIXaTEIbHBIX TUMHACTHK. Ha skpane
MOSIBIIAIOTCS KapTUHKHU-CUMBOJIBI PAa3IUYHBIX YNPaXXKHEHUI, KpacouyHble IOIBUNKHBIE
CXEMBI-33/1aHHUs C TEPOSIMH MYJIbT(HUIBMOB.

MynbTHMeIiHBIE TIPE3EHTAMK MO3BOJISIIOT clenarh (U3KYJIbTypHOE 3aHsATHE Ooee
MHTEPECHHIM W JIMHAMHYHBIM. 3a CUET BBICOKOW IUHAMHKH 3()(EKTHBHO YCBaMBaeTCs
y4eOHBII MaTepuai, TPEHHPYETCs MaMsATh, YIy4IIAeTCs] Ka4eCTBO BBIIIOJIHCHUS OCHOBHBIX
BUJIOB JIBIDKCHUH, Pa3BUBAIOTCSI BOOOPa)KEHNE U TBOPUECKHE CIIOCOOHOCTH.

Hamwm negarorn mpomosnkaroT paboTy B JaHHOM HANpaBJICHUH C yYETOM HHTEPECOB
BOCIIMTAaHHUKOB M Ui 0Oojee  KadeCTBEHHOTO  PEIICHHA  IOCTaBICHHBIX
00pa3oBaTeNBHBIX 3a]a4.

Takum 00pa3om, M3yYUB MeENArorMyeckoe BO3JEHCTBHE KOMIIBIOTEPHBIX OOYYaroLIMX
NporpaMM Ha YCBOGHHE OCHOB 3HAHWI MO (HU3MYECKOIl KyJbType W 3/JI0pOBOMY 00pasy
JKU3HH JI€TbMH, MBI YCTaHOBHJIM, UTO YIy4IIeHHE IOKa3aTeled B SKCIEpHMEHTAJIbHOU
rpynne Jereil, MOBBINICHUE YPOBHS C(HOPMHUPOBAHHOCTH KOMIIOHEHTOB, (hopMHpOBaHHE
OCO3HAaHHO AaKTUBHOTO OTHOINEGHUS K (HU3MYECKOW KyJbType CBsI3aHbl C peaiu3anien
MeIarOTMYECKHUX YCIOBHH IKCIIEPUMEHTA.

OTO TMO3BOJISIET TOBOPUTH, YTO HCHOJB30BAHUE KOMIBIOTEPA M KOMILIEKCA
METOAMYECKHX MPHEMOB OPraHM3alUH 3aHATHH C JOUIKOJbHUKAMH CO3JANI0 YCIOBHS IS
YIIOBIICTBOPEHUS]  MOTHBOB  JIEATENIBHOCTH  JIeTeH, O00ecnedmso  3MOIMOHAIBHOE
HOJKPEIITICHNE U MOBBIIIEHUE YPOBHS Pa3BUTHS KOMIIOHEHTOB MOTHBAllHOHHO-LIEHHOCTHOTO
OTHOIIICHHMS, TTO3BOJIJIO JIETSM OCO3HATh NX CyOBEKTUBHOE ITOJIOKEHHUE B AEATEIHHOCTH IO
OCBOGHHIO IIEHHOCTEH (pU3NUecKOn KyIbTyphI.

Pa3paboTanHass ¥ BHeApeHHas HaMH MeToaumka wucnoib3oBaHuss MKT B mpomecce
(hM3MYecKOro BOCHHUTAHUS JAETEH CcTapliero JOMIKOJBHOTO BO3pAacTa, IO3BOJIMIIA
CYIIECTBEHHO aKTHBU3UPOBATh TIpoliecc OOy4eHHsl JeTeil OCHOBaM  (pH3MYECKOro
BOCTIMTaHMA, IOBBICHTH KAauyeCTBO OOYUYEHHs, UTO IOKa3alu pPe3yJbTaThl NPOBEICHHOTO
HaMHM [eIaTOTM9IEeCKOT0 3KCIIEPUMEHTA.

YuuteiBasg 0COOCHHOCTH TIporiecca OOydYeHHsT B JOUIKOJBHBIX 00pa30BaTeIbHBIX
YUPEXKICHUSIX U UCXOAS U3 TOTO, YTO OCHOBHOM IEJIbI0 (PM3MIECKOTO BOCITUTAHMS SIBISETCS
COXpaHEHHME M YKPEIUICHHE 3[0POBbsl JIeTeH, MBI MpeNIaraeéM CIeAYIOUIY0 KOHLEHIHIO
BHEJPEHUsS HMHQPOPMAIMOHHBIX  KOMIIBIOTEPHBIX  TEXHOJOTWH B  BOCIHUTATEIHHO-
00pa3oBaTeNbHBIN MPOLECC JOUIKOIBHBIX YUPEKACHHUH:

1. Hcnonb3oBaHne WH(YOPMALMOHHBIX KOMITBIOTEPHBIX  TEXHOJOTWH  0OydeHHs
1esiecoo0pa3Ho HAYMHATE C AETEMHU 5—06 JIeT.

2. TloproroBka mpemojaBaTelel JOIMIKOIBHOTO 00pa30BaTENBHOIO  YUPEIKICHHS
JIOJDKHA MIMETh peIIaloliee 3HadeHne, MPaKTHKa ITOKa3bIBaeT, MPeroaBaTelieil cliocOOHBIX
3¢ GEeKTHBHO  HCTONB30BaTh  MHPOPMAMOHHBIE  KOMIBIOTEPHBIE  TEXHOJOTHH B
00pa3oBaTeTFHOM IPOIIECCE C AETHMH OY€Hb MaJlo.

Ha Ham B3rmin, menecooOpa3HOCTh KOMIBIOTEPU3AIMU JAETCKHX 00pa30BaTENbHBIX
YUPEKACHUN OINpeneNseTcss Mepol IOCTM)KEHUS MeNarorudeckoil, MeToau4eckoil u
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9KOHOMHYECKOH 3(QQEKTUBHOCTH 10 CPAaBHEHUIO C TPAJUIMOHHBIMH  (OpMaMH
BOCITHTATEIbHO-00pa30BaTEIbHOM PaOOTEHI.
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NCKYCCTBOBE/IEHUE

NPUHIUII XYJTOXKXECTBEHHOCTHU B HICKYCCTBE
MamenoBa JL.A.

Mameoosa Jlaman Acnan kbizvl — cmapwiutl nedazoe,
Hanpaeienue. UCKyCcCmeoseoerue,
Kagedpa u3006pazumenbHO20 UCKYCCMEd,
Haxuwisanckuii cocyoapcmeennuiii ynusepcumem, e. Haxuwvisan, Asepbaiioscanckas Pecnyoauxa

AnHomayusa: 6 OanHoU cmamve O0003HAYAIOMCA KAME20PUU  («XYOOHCECMEEHHOCIILY,
KOmopas eelcmynaem Kax CyuHOCMHASA XapaKmepucmuka cneyugpury aeneHuti ucKkyccmed,
uccnedoganue Komopou umeem memooono2uveckoe 3sHavenue O 6cex HAnpasieHull
uckyccmeosnaunusa. — XyoooicecmeeHHOCmy — npeocmasisiem  cobou  CLOJCHBIL U
MHO20ACHEeKMHbLU (DeHOMEH, 8biCmynaem KAk CUHMemuiecKoe Uil CUCMeMHOe Kayecmeo
6cex CMOPOH npouzeedeHus, unmezpupyloujee 6 cebe psod napamempos (NpusHaxos
xyoooicecmeennocmu). C mouku 3penus co8peMeHHblX ucciedosamenei, Ha pybedice
XX—XXI cmoremuii  usmMeHunocb  npeocmagieHue  He  MONLKO O  SpAHUYAX
XY0odHcecmeennozo, — Mensemcsa — cam  Qenomen  xyooxcecmeennocmu. — Pazeumue
COBPEMEHHO20 U300PA3UMENLHO20 UCKYCCMBA XAPAKMePU3yemcs HATuduem MHOICeCmad
NPOMUEOPEUUGHIX HANPAGLEHUU, KOHYEenyutl, Xy0odcecmeenuvlx npunyunos. CMbiCl06yi0
0a3y co8pemMenHo20 UCKYCCmea cOCAasialom YeHHOCHY NOCIMMOOEPHUBMA (UHOUBUOYATUIM
u  mo.), HoGeUWUMU MEHOEHYUAMU XYOOICECTNBEHHO20 — MEOpUecmsa  AGNAIOMCA
mexHono2u3aYUsl,  GUPMYAIUIAYUS, KOMMEPYUATU3AYUS, CMUpanue 2pamuy  MemriCcoy
INUMAPHBIM U MACCOBbIM  UCKYCCMBOM. boavwas wacme Hanpagienuti co8pemeHHo2o
UcKyccmea npeocmagiend maxk Ha3vleaeMblM «aKMYaibHbIM» UCKYCCHBOM, GKIIOHAIOWUM
makue Hogeuuie Gopmul, KAK UHCMAIAYUSA, NEPPOPMAHC, XINNEHUHZ, KOYENMydaibHOe
UCKYCCMBO MuHUMAnuzma. Basicno ommemumos, umo 6 mo dice 6pems, XyOodicecmeeHHas
JHCU3HL A3epbaiiodncana umeem c0io YHUKAIbHOCIb U CReYUPUKY.

Knioueevie cnosa: uckyccmeo, Xy0odceCmBeHHOCHb, XyOO0JiCeCHEeHHOe NPOU3eeoeHue,
cmuilb, KyIbMYpPHbLL HPOYecc, dCMemuKd, u3o0pasumenvHoe UCKyCCmeEo, UCKYCCMBOGEO,
Xy0021cecmeeHtblll 00pas.

XyIOKEeCTBEHHOCTh O3Ha4daeT NpeXJe BCEro MPHHAIJIC)KHOCTh K HCKYCCTBY, W,
CJIE/IOBATEIILHO, ONPE/IeNICHNE 3TOro peHOMEHa CBSI3aHO C BIMSHHUEM CHEIU(PHUKH UCKYCCTBA
B [IEJIOM TI0 CPaBHEHHMIO € JPYTrUMHU (POPMAaMHU OCBOCHUSI MHPa. DTO — XyJOXKECTBEHHOCTD B
IIMNPOKOM CMBICIIE, CBU/ICTEIbCTBYIOIIAS, YTO IIEPe/l HAMU «HEYTO, COTBOPEHHOE YETIOBEKOM
Kak uckycctBo» [1, c. 25-32].

OnHako Hac BOJMHyeT TpoOiieMa XyJ0XKECTBEHHOCTH KaK BOIPOC O KauecTBE
KOHKPETHOTO 0030pa, BOIUIOIIEHHOTO B ITPOM3BEICHUH, 00 OLIEHKE MPOMU3BEICHUS C TOUKH
3pEHUs] HEKHX KpHUTEpHUEeB COOCTBEHHO XY/IO’KECTBEHHOTO coOBepluieHcTBa. Kpurepun
XYJOXECTBEHHOCTH TakK K€ TPYOHO OMPEIENUTh, KaK KPUTEPHUH KPacOTHl (WX BBISIBICHUE
HaCyIIHas 3afjadya MCKYCCTBO3HAHUS). XYJO0XKXECTBEHHOCTh OMpEAENAeTCS KOHKPETHO B
KaKIOM KOHKpETHOM ciyyae. E€ oleHKa OCHOBBIBA€TCS U Ha CBOMCTBAaX Camoro
MIPOM3BEICHNUS, HE3aBUCHMBIX OT 3pUTENSI, U Ha OCOOCHHOCTSIX BOCHPHUATHS HMPOM3BEICHUS,
«BKJIIOYAET B ce0s M Halle MHANBHIyaJTbHOE MHEHHE, M ONPEEIIAIoniece MHEHHE COIIyMa,
3aKpEeIUICHHOE HCTOpPHEH  ONpeJeslieHHe TOro0 WIM HWHOTO  INPOU3BEIACHMSA KAk
BBICOKOXY/I0’KECTBEHHOTO - HJIM HA000pOT. XyHI0KECTBEHHOCTh €CTh BCSKHH pa3 110 HOBOMY
COBEpILAIOIIEecs OCYLIECTBICHUE IPOU3BEICHHS UCKYCCTBay [2, ¢. 42—48].

Ja, 11 kaXa0oro U3 Hac IpPOU3BEJEHHE CYLIECTBYET JHIIb B HAIIEM BOCHPUSTHU; IS
Ka)KJIOr0 M3 Hac OHO XYJ0)KECTBEHHO JIMIIb B TOH Mepe, B KAaKOW MBI OKa3aJINCh CIIOCOOHBI
UCTBITaTh €ro Bo3zeiicTBue. Ho B TOM M COCTOMT MNapagoKCalbHOCTh HPOU3BEACHUS
HCKYCCTBA, YTO MPU 3TOM OHO CYIIECTBYET M BHE HAIIEr0 BOCIPUSATHS, YTO OHO OKa3bIBAJIO
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U OKa3bIBa€T COBCEM HHOE BO3JEHCTBHE Ha APYTUX 3pUTENCH U MOXKET B APYroe Bpems
0Ka3aTh MHOE BO3JEICTBHE HAa HAC CAMUX, — OCTABAasACh IPU 3TOM HEU3MEHHBIM.

I'ére mmcam: «Yacto co MHOM caydaercs, 4To cpa3dy S HE IMOIy4al HHKAKOro
YIOBOJBCTBUS OT NMPOU3BEICHHS UCKYCCTBA, IOTOMY YTO OHO JUI MEHs CIIMIIKOM BEJIHKO;
HO 3aTeM s CTaparch OMNPEAEIUTh €ro JOCTOMHCTBA, M BCErna MHe ynaaércs crenaTh
HECKONIBKO TIPUATHBIX OTKPBITHH; S HAaX0Xy HOBBIE UYEpPThl B XYyJOXXCCTBCHHOM
MIPOM3BEICHUH U HOBBIE KauecTBa B camoM cebe» [3].

BozHmkaer  Bompoc - CyImIECTBYET JIM  HEXYAOKECTBEHHOE  HCKYCCTBO,
HEXYHO0)KECTBEHHOEe  mpom3BerieHHe? ToNbKO CaMOMOBONIBHBIM  OOBIBATETb  MOXKET
YTIBEpKAaTh, YTO IPOU3BEACHUE HE XYNOKECTBCHHO, €CJIM OHO HE MOHPABHIOCH EMY, €CIH
OHO HE OKa3aJ0 Ha HETO IOJIOXHUTEIBHOTO BO3ACHCTBHS - TaKHE CYXKICHUS MOXKHO 4acTo
CIIBIIIATh HA BBICTABKAaX. XyA0XKECTBEHHOCTb MOHATAas KaK OCYIIECTBICHUE IMPOU3BENCHUS
MCKYCCTBA B BOCHPHUITHU KOHKPETHOTO 3pUTENs, — 3TO €ro, AaHHOTO 3pUTeNs, npobiiema,
MOMEHT €r0 JyXOBHOW ’KM3HHM, €r0 JIMUHbIE OTHOLICHUS C IPOU3BEIEHHEM, C UCKYCCTBOM,
KOTOpPbIE y OJHUX 3pHUTEIeH CKIIAAbIBAIOTCA TaK, a y Apyrux — uHaue [4, 5]. Tyt moxHO
CKazaTh Tak - JJIS OOHMUX 3puTenei Ommwke kapTuHbl Taxupa CamaeBa, Muxauna
AbOnymnaeBa, mis gapyrux Torpyna HapumanOekoga, Carrapa baxmynzage. Otu
COBEpIICHHbIC IIPOM3BEJCHUS  HMCKYCCTBA, CO3JAHHBIC  BEIMKHMH  XYyJOKHHUKaMH
Aszep0aiimkaHa, HCTUHHO XYNOXXCCTBEHHBI. OJTH TPOU3BEACHUS SBISCTCS MEPUIOM
XYZO’KECTBEHHOW OLIEHKH, CBOCOOPA3HOM TOUYKOW OTCUETa IS IPEJCTABICHHS O IIEHHOCTSX
uckycctBa. Tyr geno Oomnblie B XyJOXKECTBEHHOM BKyCE, CTHIIC, B >KaHPOBOM,
KOJIOPHCTHYECKOM IIOJIXO/I€, B OOILIEHHH 3PUTENS C UCKYCCTBOM, a TAaKXe B IYXOBHBIX U
BHYTPEHHUX MEPEKUBAHUSIX KOHKPETHOTO 3puTens [6, 7].

[TpoGnemoit XyI0KeCTBEHHOCTH, €cii OpaTh €€ Kak MpoOjeMy UCKYCCTBO3HaHUs, a He
KaK BOIIPOC BOCIPUATUA MPOU3BCIACHHUSA OTACIBbHBIMU 3PUTCIIAMU, ABIIACTCA ONPECACICHUC
UCTMHHOW  XYyJIOXKECTBEHHOCTH, €€ KpurepueB U OLeHKH. KoHe4yHo, CTeleHb
XYOOKECTBEHHOCTH TMPOU3BCACHUSA 3aBHUCUT OT TBOPUCCKOIO MOTCHOHAIa XYIOXHHKaA,
BBIPA3UTCJIBHOCTHU II0JIOTHA, OT BOSHeﬁCTBHﬂ KapTHHBI Ha 3PpUTCIIA. Be3yCHOBHO, u
00BEKTHBHOCTD, U TIOCTOSTHCTBO KPUTEPHEB M OLICHOK, BBIIBUTAEMBIX CIICIIMAINCTAMH, TOXE
OTHOCHTEJIBHO. «[lepeMeHHON BETMYMHOW» 37IECh SIBISICTCS, IPEXIE BCETro, Camo
MPE/ICTABICHHE O XYAOKECTBEHHOCTH, KOTOPOE MEHSETCS B CHIIy W3MEHEHMs HJICalioB,
XYZOKECTBEHHBIX IPHUHIUIIOB, «3aKOHOB KpacoTb». OTO, TaK CKa3aTh, OOBEKTHBHO
«mepeMeHHass BenuuuHa». OJHAKO W TpPH OTUX M3MEHEHHSX MHOTHE KadecTsa
XYHOKECTBEHHOCTH  OCTAalOTCSl  IOCTOSIHHBIMH.  HekoTopble  3pWUTENM  CTENEHBIO
XYOOKECTBEHHOCTH CUHUTAIOT BAXXHOCTD, MaCHITa6HOCTB, OPUTMHAJIBHOCTh TEMBI, a4 TAKXKC
oOpamraroT BHUMaHHE Ha TO, KeM CO37[aHa KapTHHA (TO €CTh Ha 3HAMEHUTOCTH aBTOpa). TyT
BO3HHUKACT BOIIPOC — YCIOBUEM XYHOXKCCTBECHHOCTU CTAHOBATCSA TOJIBKO MacIITaOHOCTh
OPUTMHAJIBHOCTD, KaMepHOCTI)? HET, KOHe4uHo. Taxoke XYHOOXKCCTBECHHBI KapTUHBI, Ha
KOTOPBIX N300pa’keHBI IBETHI, (GPYKTHI; KAPTHHBI, B KOTOPBIX TaPMOHHMSA ITIOJIOTHA U JyIIa
XYIOOKHHUKA COCTUHAIOTCA BOCANHO, B KOTOPBIX TAPMOHHWYHBI IBETA U B KOTOPBIX XYTO0KHHUK
3aJI0KHJT BCETo ceds, BCIO TyIy.

Kak mckyccTBOBeA-XyH0KHUK, MOTY CKa3aTh, YTO B MOHUX IOJIOTHAaX - XKaHP MeH3ax U
HaTIOPMOPTBI, & TAKXKe U300pakeHUs! ToCcToIpuMedaTesIbHocTel poaHoro HaxusiBaHa — HeT
TaKUX MaclITAOHBIX, II00ABHBIX, KAMEPHBIX TEM, HO B HHX BCE MOM IEPEIKUBAHUS, BCS
ayma. W 3pech, KOHEYHO, BaKHO MHEHME CIENUanucTa. A MHEHHE CHELUalNuCcTa -
((XyIIO)KCCTBeHHO!)). 3Han/IT, XYHOOXKECTBEHHBI HE TOJIBKO ITIOJIOTHA CO 3HAYUTEIIBHBIMU,
BaXHBIMH TEMaMH, HO ¥ B PABHOM Mepe XyI0’KECTBEHHBI KapTHHBI 6€3 TeM, 0€3 CI0KeTHBIX
muHui. Emé, pakypc, OCBEIIEHHE MpeAMeTa B KAPTUHE - €CTh BELlb OTHOCUTEJIBHO
Cy6’BeKTI/IBHaﬂ, HCKaXXCHUEC, TOYHEC NIE€pCaava, BHECCHUEC BPEMCHHBIX (bOpM U T. 1. 3aBUCUT
OT BOJIM aBTOpA.

XynoKEeCTBEHHOCTh HE SBIISIETCS KaKOW-TO YHHBEPCAJIBHOW KaTeropueil, Koropas
OJHOBPEMEHHO ONpeIeNnsieT pas3ndHble CTOPOHBI U CBoiicTBa mpousBencHus. OHa
BHYTpPEHHE MpHUCYIAa MNPOU3BEACHMIO, HE3aBHUCUMO HH OT €ro TEeMbl, XapakTepa, TUIA
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peanbHOCTH (PKM3HEHHBIX peajnid), HM OT 4ero-imoo apyroro. Kak rosopun JlocroeBckui,
«CJIEZICTBEHHO, TIONPOCTY: XYyJOXKECTBEHHOCTh B IHMCATElIe €CTh CIOCOOHOCTh NHCATh
XOopomoy». A Kak yke Bbllle ObUIO CKa3aHO, aKTyalbHOCTb, HOBAaTOPCTBO TeMa, KaK |
MHOTHE JpyTrHue «OOoJIbIINe)» KauyecTBa NPOU3BEICHUS, JIS)KAT B HECKOJIBKO HHOW TNIOCKOCTH.

T'oBopss 0 XyHOXKECTBEHHOCTH TakKe BaXHO OTMETUTh Takue e€ KadecTBa, Kak
oOpameHnsi XyAOKHMKAa K CBOEMY NpPH3BaHMIO, CBOM B3IV Ha MHpP, HCKPEHHOCTb,
MHTEJUIEKT, CBOOOJAa W TIOMHOTa BBIPQKEHHWS CBOETO OTHOLICHUS, IIEPEKHUBAHMA,
BBIPA3UTENBHOCTh  KAXKIOTO 3JIEMEHTa HW300paKeHMs, MAacTepCTBO, HCIIOIb30BaHHE
cnenn(UIecKuX BO3MOKHOCTEH M30paHHOTO BU/a NCKYCCTBA, M30paHHOI TexHUKH. VIckaTh
«XYZIO’KECTBEHHOCTB» HYXHO HE B MaTepuaie (He B KpacKax, JOpPOroM MaTepHaie U T. I.),
a B CTpyKType mpowusBeleHus. Ho, TeM He MeHee, MCCIIEOBATENN CYUTAIOT, YTO HENB3S
B3SITh B Ka4eCTBE HOPMBI M 00pa3Iia MMEHHO KaKyr-HHOY/ b KOHKPETHYIO XyI10'KECTBEHHYIO
CTPYKTYpY M OOBSBUTH €€ TAIOHOM XYJ0XKECTBEHHOCTH. FIMEHHO MOATOMY HOpMa BKYyca,
NPUBBIUKA TIOPOH HE TO3BOJSIOT 3pUTEN0 pAaclo3HaTb HOBBIE XYH0XKECTBEHHBIE
MPOU3BEICHUS, TIPABIIIBHO OLCHUTh XYJOXKHHUKA. Besikoe XynoKeCTBEHHOE MpPOHM3BEICHUE
CTaHOBUTCS TaKOBBIM HE caMoO 1o cebe, a B CHCTEME OTHOIICHHH K HEMY uYelloBeKa
(TIpaBWIIBHO IIEHs IPOU3BEACHNUE), B CUCTEME CBSI3ei M OTHOIIECHUH KYJIbTYPHI.

Kacasicp cnenndukn «XyI0XKeCTBEHHOT0», NCCIIEIOBATEIH YacTO IEPEBOIST Pa3roBOp
Ha «MOTY4Yyl0 poib» (aHTa3UH «B XyHOKCCTBEHHOM OTpakeHMm». M melicTBHTENBHO,
(haHTa3WsA, SABISAIOMASCSA MCUXO(U3NOIOTHIECKIM CBOMCTBOM YEJIOBEUECKOTO POAa, — 3TO
(yHmaMeHTambHas OCHOBA BCSKOTO TBOPYECKOIO BOOOPa)XKEHHMS M €ro BOIUIOIIECHWSA B
KOHKpPETHOM Npou3BeneHNH. [Iponssenenue — 31o cucrema. M B 3T0il cucteMe CymecTBYIOT
MHOT000pa3HbIe, MHOTOYPOBHEBbIE, aCCHMMETPUYHBIE M aCCOLIMATUBHEIC U T.JI.

OTHOIIEHHUS pa3HBIX NEMEHTOB M UX CBOWMCTB, OTHOIIEHUS, KOTOPbIE NEHCTBUTEIBHO
BCerga IOPOXKJIAIOT HOBOE KayecTBO, HOBYIO CAMOCTOSITEIbHYIO ILEIOCTHOCTh, HOBBIM
XYJOXKECTBEHHBbIH MHUp. I dYeM 3Ta 1EIOCTHOCTb, OTOT XYNOXECTBEHHBIM MHUD
caMOCTOsITeNIbHEe, TeM IPOM3BEACHHE HE3aMEHHMee, a 4eM IPOM3BEIeHHE He3aMEeHHMee,
TEM OHO XYy/I0’KECTBEHHEE.

Janee. A rae JOMKHBI HAaXOAUTbCA XyHOXKECTBEHHBIE IPOU3BEICHUS HCKYCCTBa?
Henoymenune no Bompocy 0 KpUTEpHAX OTHECEHMs NMPOU3BENEHHSI K MHUPY HCKYyCCTBA Kak
OyZATO 3JEMEHTapHO paccerBaeTCsl MPOCTEHIINM TONMOrpadMIECKUM MPU3HAKOM - MECTOM
€ro HaxoXJAeHHsA. EcaM NpuHATH TOT NMPHU3HAK 3a JOCTATOYHBIM, TO OKAa3bIBAETCS, YTO K
XYHOKECTBEHHBIM TIPOM3BEJICHUSAM HYXXHO OyIeT OTHECTH BCE TO, YTO HAXOAUTCA Ha
«MECTe» XyH0KECTBEHHBIX NpPOM3BEICHHI, a HMEHAa — Ha CTEHJaX, B BUTPUHAX U
MOoCTaMeHTaX My3eeB. Pa3Be Kak TONBKO MBI ITOMECTHM HEKHH MpeIMeT «Tyda», B 3TO
MIPOCTPAHCTBO, OH IO ONpPENEICHUIO CTAHET «XyJOoXKecTBeHHBIM»? Ho MBI 3HaeM, OIHaKo,
YTO MPOMU3BEACHUS NCKYCCTBA MOTYT HaXOJUTHCSA HE TOJNBKO B My3eHHBIX BUTpHHAX. YacTo
WX HaXOAWTCA TOJ 3eMIEd H JKIET apXeoyioroB, 4YacTh MPeObIBa€T B MAacTEPCKUX
XYJOXHHUKOB M YaCTHBIX JKHUJIHMIAX, HAXOAWTCS B MarasuHax u T. A. C Ipyroil CTOpPOHEI,
HEpPEeAKO BO3SHUKAIOT COMHEHHS M B TOM, BCAKOE JIU NPOM3BEICHHE, ITOMABIIee HA BUTPHHY
BBICTABKU U B My3€ii, Ha CAMOM JIeNe «XYI0KECTBEHHOE.

Tak 4To onMpaTbcs Ha BHELIIHUH MPU3HAK COOTBETCTBUS MECTA U SIBIICHHSI MBI, KOHEUHO,
He MoxeM. OTMETUM, U4TO U B PaBHOH Mepe TaKKe XyN0KECTBEHHBI U T€ MIPOU3BEACHUS, HE
YKIaJblBaIOIIeecss B paMKH BKyca SHOXH. A €CIM IMPOU3BEICHUE HCKYCCTBA KaKUM-TO
00pa3oM OTpaXkaeT WM BBIpa)kaeT XKU3HEHHBIE siBIeHUs U (akTe? O00CHYeM, pacCMOTPUM
3TOT MPOIECC B UICTOPUKO-KYIBTYPHOM KOHTEKCTE.

ITomeHsleM pycii0 MBICIH B JAPYTYI0 CTOPOHY, B CTOPOHY HCTOPHKO-KYIbTYPHOTO
nporiecca. COBpeMEHHOMY Xy/I0’KECTBEHHOMY CO3JIaHHIO CBOHCTBEHHO MMOHMMATh BCE BHUJIBI
COJIEpXKATENbHBIX OTHOIIEHWH MCKYyCCTBa HCTOPHWYECKM W3MeHumBble. Hampumep, d9to
MMEHHO OTHOCHTh K CHMBOJIaM OOBEKTHBHOTO XapakTepa, a UYTO K CyOBEKTHBHBIM
HCKKEHUSIM €T0 - 3TO 3aBHCHT OT KyJIbTypHO-HCTOPHUYECKHX oOcToATenscTB. Camo
paszesieHue 3THX NPHUHLMIIOB YHHBEPCAILHO, OJHAKO KOHKpETHbIE HMX (OpMBI MOryT
OIPENEeNAThCS TUIOM KYJIbTYpPhl M UICTOPHUECKUM BpEeMEHEM co3AaHus npousseneHus. Ho B
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paBHOM CTETICHU U paHee PacCMOTPEHHBIC OTHOIICHHS ITOJIBEPKEHBI UCTOPUKO-KYJIbTYPHOM
mogupukauuu [8]. CreneHb aBTOPedICKCUBHOCTH XYI0)KECTBEHHOTO IPOU3BEICHMUS,
JUCTaHLMSI €0 OT PEaNbHOCTH, XapaKkTep M THUIl PEabHOCTH, KOTOPAasl 32 HUM MBICIIHTCS,
MOT'YT MEHSTBHCS B Pa3HbIX KyJbTYPHO-HCTOPUYECKMX KOHTEKCTaX. Tak, Hampumep, HKOHa
JUISL CPEJTHEBEKOBOTO CO3/IaHMs B CPEJHUE BeKa — MEHbIIE BCETO NMPOU3BEJCHNE NCKYCCTBA
MOTOMY, YTO OHa BKJIIOUCHA B PEAIBHOCTh TOW 3MOXH, HMEIOLIYIO APYroe M ropaszao Oomee
CyIIeCTBEHHOE MJISi 3TOH KymbTypel MecTto (chepy Kymbra, Bepsl). beiToBas Bemrs,
HaxonuMasi 3THOTpaoM B TIIyXOH JepeBHE, MOXKET JJIS KHUTEJIEeH STOW NepeBHU HE OBITh
XYAOKECTBEHHBIM IIPOM3BEICHHEM, TaK KakK JUIA HUX OHA INPHHAIUICKUT cepe camoro
OpITa, a He MpoTHBONOCTaBieHa eMy [9]. I MBI BuanM, Kak HEKOTOpHIC BEIIU H3 C(EpPHI
TEXHUYECKOTO, YTHIMTApHO-OBITOBOTO HA3HAUCHHS IIEPEMEINAIOTCS B IIPOCTPAHCTBO
XYA0XKECTBEHHOCTH. Takoro poja Bely (OAeXAa U T. JI.) CTAHOBSTCS AJSI HAC HE TOJBKO
apXEO0JIOTHYEeCKUMHU TaMSITHUKAMU KYJBTYPbI, HO U XYA0KECTBEHHBIMHU INPOHU3BEICHUSIMH.
Ho u 31eck co3HaHue 3puTessl MOXKET pa3/iBauBaThCs, HECMOTPS Ha MHEHHE CIIELIUAJIICTOB.
OH MOXET BHJETh B 3TOM H KYyJbTYPHO-HCTOPUYECKUH, M XYJOKECTBEHHBIH CMBICI.
EcrecTBeHHO, 4YTO BBIOOpD TOUYKM 3peHUs OyAeT 3aBUCETh OT TOTrO, Kakyl H3 STHX
BO3MOXKHOCTEH 3puUTeNb IOCYMTaeT Haubosiee akTyanpHOH. Ecnm BeIOOp mager Ha
HCTOPHYECKYIO IIPEJONPEACICHHOCTh BOMM M JEATEIBHOCTH, TO IPOU3BENCHHE Oyner
OCMBICJICHO KaK (haKkT KyJbTYpBI, €CIIH K€ Ba)KHEE aKTHBHBIN, TBOPUECKHH acleKT 3TOH
JeATENIFHOCTH, TO OH OYZIET pacCMaTpUBATh MPOMU3BEICHUE KaK (haKT XyJ0KECTBEHHBIH (OH
MOXET pPacCMOTPETh, a HE BBIABHTraTh). XyJOXECTBEHHOE MPOMU3BEICHHUE MOXKET IIO-
Pa3sHOMY OCMBICIATECSI B HCTOPHKO-KYJIBTYPHOM OTHOIIEHHH. MCKyccTBO OKa3bIBaeTcs,
TaKkuM 00pa3oM, He TOJBKO CPEACTBOM MO3HAHUS HOBOTO MHpPa, HOBBIX ()OPM M YCIOBHIA
OKpYXaIOUIMX HAac Cpelbl, M HE MPOCTO aKTOM CTPOUTEIBCTBA KYJIBTYPBHL, HO U aKTOM,
CHOCOGCTByIOHII/IM BBISABJICHUIO KYJBbTYPHBIX OpHeHTaHHﬁ, IMOJJIMHHOTO  COACPIKAHUA
obmecTBeHHBIX BKYcoB [10, c. 30—36].

A Tenepb pacCMOTPHM «XyJIOKECTBEHHOCTb» B aclieKTe (EHOMEHa HCKycCTBa B
COBPEMEHHOM MHpe. MHOXECTBO OTKPHITHH B O0JIaCTH XYyJOXECTBEHHOTO TBOPYECTBA,
NOsIBJICHME M OypHOE pa3BUTHE HEKOTOPHIX W3 HHMX BBISBWIM 3HAYHUTEIHHBINA
XYAOKECTBEHHO-TBOPYECKHH  ITOTEHIMAl HCKYCCTBA, pACIIMPEHHE €ro BHAOBOTO,
JKaHPOBOTO, CTHJIEBOTO pasHOOOpasmsi, TO €CTh M3MEHEHHWE HE TOJbKO TpPaHUIL
XYHOKECTBEHHOCTH, HO MW caMoro ()EHOMEHa XYJOKEeCTBEHHOCTH KaK TaKOBO.
BunonsMeHnoch MOHATHE HCKYCCTBA, W, B YACTHOCTH, MIPOU3BEICHUS HCKYCCTBA - CETOTHS
OHU CTanu npoOieMaTndHbIMU. UTO CTOMT 3a 3TOH mpobieMaTH3alyeil - He yTpaunBaeT JIH
HCKYCCTBO CBOI0 crienuduky? MHoroobpasue W HEOJHO3HAUYHOCTh XYJI0’KECTBEHHOTO
rnpo1ecca, Ha6HIOI[aeMI)Ie B pas3iIM4HbIX BHJAX W HaAIPaBJICHUAX HWCKYCCTBa, CTaBAT
npobiaeMy yrouHeHHs crenupuKkd HCKyccTBa. [IpeacTaBisieTcs, YTO IMOHMMaHHE
0co0eHHOCTEH, crelu(uKe COBPEMEHHOTO HMCKYCCTBA COCTOMT, BHIMMO, HE CTOJBKO B
CaMoil OIIeHKe, CKOJBbKO B MPOSCHEHHWH OCHOBAHHM DPA3JIMYHOTO HCIOJIB30BAHUS TaKUX
MOHATUH, KaK «IPOU3BENEHHE HCKYCCTBAY, «XYI0XKECTBEHHOCTb». CoXpaHsiercss Ju
BO3MOXKHOCTb Ha3BaTh BCE OOBEKTHI MCKyCCTBa XynoxkecTBeHHbIMH? [lo cyTH, MMeHHO,
XYZOKECTBEHHOCTh TPEACTaBisieT co0ol (yHIaMEHTAIBHYI0 KaTeropuio Quiaocopun
HCKYCCTBA, ITOCKOJIbKY MpEAIojaraeT OTBET Ha BONPOC O TOM, YTO JIETAaeT HCKYCCTBO
uckyccrBoM. Tak, B pa3Hoe BpeMss B cdepy HCKyCcCTBa MOTYT IONaJaTh BEIIW, HE
NpU3HABAaEMbIE paHee XYJ0KECTBEHHBIMU (Kak 3TO MPOM3O0ILI0, HAIPUMEP, C TPEUYECKUMHU
amdopaMu) WK K€ TO, YTO paHee OBUIO MPU3HAHO XYyJI0KECTBEHHBIM, MOXKET TEPSATh CBOM
craryc. [Ipu paccmorpeHnn (peHoMeHa XyI0KECTBEHHOCTH TaKXe HYKHO aKIICHTHPOBATH
Ha HaOWOHAJIIBHO-KYJIBTYPHBIC 0COOEHHOCTH XYHOOXKECTBEHHOCTHU, HYXHO PACCMOTPETH B
Oonee o0OmEM WHCTOPHYECKOM KOHTEKCTE (HMCTOPHKO-3CTeTHYecKoM). OTMeTHMm, dYTO
HUCTOPUYECCKHU CJIIOKUBHIAACA OLICHKA MCHIACTCA CPABHUTCIIBHO PEIKO, 00 3TOM TOBOPHUT TOT
(haxT, 9TO B BEAYLINX MY3€SX Pa3INYHBIX CTPAaH B OCHOBHOM HEHW3MEHHO HKCIIOHHUPYIOTCS
orpezieIéHHbIE MacTepa, BBICOKAsl XYJ0XKECTBEHHOCTh IPOW3BENCHUN KOTOPBIX MOJIy4HIIa
NpU3HAHUE.
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3HAUUT JM 9TO, YTO €CTb OOBEKTUBHBIE M IOCTOSHHBIE KPUTEPUM HCTHHHOMN
xynoxxectBeHHOcTH? [lo MHEHMIO WHcclienoBaTelnei, BO3MOXXHOCTH BBISIBICHUS OTHX
KPUTEpHEB M OIIEHKA Ha HMX OCHOBE XYJIOXXECTBEHHOCTH KOHKPETHBIX IPOW3BEACHHUN
CBSI3aHBI CO 3HAHHEM SI3bIKa UCKYCCTBA. «3a KPUTHKOH CTOMUT NpaBo NPO(hecCHOHATBLHOTO,
00OCHOBaHHOTO 3HAHUEM, OIBITOM, TOHKHM YYBCTBOBAaHHEM CYXICHHUS O CTEHCHHU
XYJ0XKECTBEHHOCTH KaXKIOTO MPOM3BEACHU [2, c. 42—48].

Ho 3zech, Mo MoeMy MHEHHIO, TaKKe MOKHO TOBOPUTH 00 MHIMBHAYaIEHOM IHOIXOIE.
CrenuanucTsl UCXOIAT, MPEKAE BCETO, U3 CBOETO JKMBOIO BOCIPUSATHS MIPOU3BEICHUS, HO
OHH CHOCOOHBI M K Ooyiee OOBEKTHBHOW OIIEHKE, OCHOBAaHHOW Ha PACKPHITHH OOPa3HOTO
CMBICJIa BCEX KOMIIOHEHTOB Mpom3BeneHUs. [103TOMy M CKIAambIBAalOTCS HCTOPHYECKH
YCTOIYMBEIC OLICHKH, B CBOCH OCHOBE OJIM3KHE Y PA3IMYHBIX CIICHUAJINCTOB PA3HBIX CTPaH U
BpeMeH. Ho, kak yxe Bbllle OBUIO CKa3aHO, 3[€Ch HEMAJOBAXHYIO pOJb WIPacT M
HallMOHAJILHO-KYJIbTYPHBIE OCOOCHHOCTH.

Wrak, nonseneM WTOT CKa3aHHOMY. HecMOTpss Ha pas3inyus BBLABHUTIAEMBIX
KPUTEPUEB XYI0)KECTBEHHOCTH, CaMOOIIYLIEHUE OLEHKH XYJOKECTBEHHOCTH Y
KPUTHKOB, HCCIIENOBaTeNeil M XYJ0)KECTBEHHO OOpa30BaHHBIX 3pUTENEH dalle BCEro
ObiBaeT B I1eJOM OJM3KO - BO BCSKOM ciydae, Oojee OJM3KHM, 4YeM TPaKTOBKa
COJepKAaHUS HPOM3BENCHHS, €r0 OTIACIBHBIX 00pa3oB. DTO TOBOPHUT O TOM, YTO INpPH
3HAHUM SI3BIKa HUCKYCCTBA XYyJOXKECTBEHHOCTbh NPOU3BEICHUS MOXET OBITh OILICHEHA B
3HAYUTEIBHON CTEIIEHN 00BEKTHBHO.
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HUCTOPUS CO3AAHUS ITPEJIMETOB MEBEJIN Y HAPO/JOB
CPEJHEA3UATCKOI'O PETUOHA
Opuaosa C./.

Oounosa Catiépa /[picasdamosna — accucmenm,
Kageopa npomvluiienHo20 OU3alina,
Tawkenmckuil 2ocyoapcmeennvlli mexHuyeckuil ynueepcumem um. Mcnama Kapumosa,
2. Tawxenm, Pecnybnuka Y36exucman

Annomayus: 6 O0aHHOU cmamve paccMAmMpugaemcsi UCMOpusi G603HUKHOBEHUsL Mebeu,
paszeumue >cmemuyeckoll cocmagusiiouell eé Ouzaina, npumeHeHue Mebenu 6 Oblmy,
U3MeHeHUue NPUKIAOHO020 U O0eKOPAMUBHO20 HasHayeHusi eé y Hapooos Cpeonell Asuu 6
ucmopuyeckou nepcnexmuge. lloxazana c6a3b CO30aHHLIX cmunell ¢ AHALOSUYHBIMU
€8PONENCKUMUY HANPABIEHUAMU U BUOAMU.

Knrwouesvie cnosa: mebenv, ucmopusi, NPUHYUnbl pazeumusi, dcmemurxa Obimad, UMeHeHue
dopmbl,  XyO0ICECMBEHHBILL CMULb, QOopMA, HIOCKOCMb, npeomMemvl Obima, Ou3atiH,
UCKYCCMBO.

Camble ApeBHHE U3 COXpaHMBIIMXCS 00pasnoB mebenu Obmm HaineHs! B Erummre B
napckux morpedernsax Il Beka mo Hamied 3pbl. OT0 OBUIM CYHIYKH, TPOHBI, CTOJBI, JIOXKA.
Tam >xe ObLIM HaliIEHBI U TIEPBBIE B HICTOPHUH YEJIOBEUECTBA TA0YPETHI, KPOBATH H CTYJIBSI.

Y HapomoB Tpommueckoii Adpukn, Amepukn, OkeaHHH yKe B IPEBHOCTH OBLIH
U3BECTHBI HU3KHE IEPEBSHHBIE U KaMEHHBIE TPOHBI, CKAMBHU, JJII KOTOPBIX XapaKTEPHBI
KpYIJIble, TPOJIOJTOBAaThIe MM BOTHYTHIE CHUICHBS, ONUpAlOIIUecs Ha MOJCTaBKH B BHJIE
CTHJIM30BaHHBIX (PUTYPOK YEJIOBEKA MM )KUBOTHOTO.

Ha oOpa3oBanue cTuis ApeBHEpUMCKOH Mebenu Oonblioe BiMsHHE Okazanu [perws,
Eruner u crpansl Bocroka, mnpucoenuHeHHsle kK Pumckoit mmnepun. OOmme ¢opmbl
JIPEBHEPUMCKOM MeOenu MpH M3SIIECTBE W HW3BICKAHHOCTH TJIABHBIX JIMHMH CTpajaroT
HEKOTOPOH TMEPEeHACHIIICHHOCTRIO OpHAMEHTAIllMed M W3JIMIIECTBOM YKpalleHHH, MpHYeM
KOHCTPYKTUBHBIE YaCTH €€ OCTPOYMHO MAaCKHPYIOTCSI BCEBO3MOJKHBIMHU CKYJIBINTYPHBIMU
YKpalleHUsAMH (HampuMep, po3eTKaMH, Hakiaakamu). OCOOEHHOCTb JIPEBHEPHMCKOTO
OpHaMEHTa Ha IpeAMeTax ObITa, B TOM YHWCIE W TIpeaMeTax Mebenn — H300paxeHue
BOEHHBIX aTpHOYyTOB.

Y GonbIIMHCTBA HAPOJOB A3HMH CIIOKHIIMCH TPAIUIMN HCHOIB30BaHUS B OBITY BMECTO
Mebenn KOBPBI, CTEHHBIE HUINHM, ITMHOBKH. OJIHAKO W3BECTHBI M NPEAMETHI OOCTAHOBKH,
CXO/IHBIE C eBponeiickuMu. Bo3HuKHOBEeHHE B OBITY MeOenu HacTynmiIo moxe. [IpeameTst
Mebenn B BHIE CTYJIhEB, CTOJIOB M KpOBaTei MOSBWINCH MOKe, ueM B Enpome.. Kax
M3BECTHO, HCIIOJIB30BaHME MpPEIMETOB MeOenu HauWHalIoch B EBpore B cpegHHE Beka B
roTrueckux (eonanabHbIX 3aMKax. [IpooOpazom meOenu CIyXusl Japb-CyHAYK, KOTOPBIH
CTapaJicsl BBITSHYTHCSI BBEPX OT OOWIMS XpaHMMBIX BeIled M IpeBpaTwics B mKad, cpasy
3aHSB OJHO M3 OCHOBHBIX MeCT B MeOenbHOW wuepapxuu. llkad cramn mnonpaxars
TOTHYECKUM 3aMKaM, [I03TOMY VYKpamajicsi mnomoOueM OallleHOK, KOJOHH M Jaxe
JIepeBIHHON CKyabnTypod. dakTuuecku, Ha Jele 3TO SBIAJIOCH OTPaXKEHUEM CBA3U
MHTEpbepa ¢ SKcTepbepoM. OdeHb y00HBIH IS HCIOIB30BAHUS B PA3IMYHbIX LEJAX, MKad
CTall OCHOBaTeNneM Ienoi MmebenpHol "nmuHacTuu". [1o3ke, KOra HAyYHIIUCh JINTh CTEKIIA
pa3nuuHOil  (hOpMBI, HaAyalloCh W3rOTOBJIEHHE Oy(EeTOB CO CTEKISHHBIMH JBEpLAMH
OoNpIION TUTOMIAAM, a TOTOM MOSBHIICS M KHIDKHBIN mKkad. C pa3BUTHEM CTOJSPHOTO
pemecia M3MEHSIOTCS BUI M (YHKIMH MHOTHX NPEeIMETOB ObITa M co3laeTcs THOpmaHas
Me0benb, HampuMep, THOpHUI crtona u mkada-0topo. Msarkas mebenb BO3HUKIA B 3aMKax
€BpOIECHCKONM 3HaTW B Iepuo] Kiaccuuusma. Bo @panumu, KoTopas sBIAIACH
3aKOHOJIATETIFHAUIIEH MOJ] B IEKOPE HHTEPhEPA, B 3TO BPEMsI CTPOATCS PE3UACHINN KOPOJIeit
Y HE OTCTAIOIINE OT HUX ABOPLEI 3HAaTH. CHavdana MeOenb, peIHa3HAaueHHYIO JUIS CHIICHbS,
npocTo OOTATMBajIM TKaHBIO. 3aTeM, KOr/a Biaesblibl 3aMKOB BCE OOJIBIIE MPUBBIKAIN K
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pockomn M KOoM(pOPTY, a HUX OAeXIa CTaHOBWIACh JIerye, MEHee YTCIUICHHOW H
MHOTOCJIOIHOM, CHZIETh Ha YKECTKHX CTYJBSX M IMBaHaX OKa3ajJoCh HE OYEHb YHOOHO.
Msirkass mMeOenb HaOMBanach KOHCKMM BOJIOCOM, OBEUBEH ILIEPCTHIO, JIEOSHKBUM ITyXOM,
MO3Ke CTajl MPUMEHAThCA KayuyK, a B Hallle BpeMsl IOPOJIOH U CUHTEIOH.

Pa3Butne TexHONOTUI B IPOU3BOJACTBE U CTPOUTEILCTBE, IPUBEJIO K MOSBICHUIO HOBBIX
CTWJIEH B apXWUTEKType M Ju3allHE HHTEpbepoB. M3MEHANCS BHYTPEHHUH HHTEpPhEP
MOMEILEHUH, UX pa3Mepnl. B3auMmozeiicTBue OIHOTO C OPYIMM, MHTEPbEpa C HKCEPHEPOM
00 M3MEHSIIT yKe CYIIECTBYIOMINE IeMEHTHl Mebenn, 100 co3maBall HEeuTO COBEPIICHHO
HOBOE. 3apo’KIcHHE 0apOKKO MPUBOANT K CO3IAaHHIO KAHAIE M IIE3JIOHTa, & POKKOKO, C €r0
T000BBI0 K 3€pKajaM - TPIOMO M CTOJa AUl TyaleTa C TPEXCTBOPYATHIM 3EPKAJOM -
Tpenbsik. MOJEpH CKOHCTPYHpOBal Kpeciao 0e3 MOAJIOKOTHHKOB M CO CIIMHKOH B BHJC
MOJIOBUHKU pPakoBHHBL. MeOenb BHAOU3MEHANACh, TO YIPOILASCh, TO YCIOXKHSICH, B
3aBUCHMOCTH OT TeHAeHIMH Monbl. [losBunuch cryn 6e3 cnMHKM - myd W auBaH 0e3
CIMHKH, HO C Tnoaymkamu, - coda. Cekperepbl, CepBaHTBl, KOMOIBI M CTEIUIAXH —
MOSIBUJIUCH KaK BapHAHTHI NpeoOpakeHus mKada.

IToMuMO apXWMTEKTYpHBIX CTUIEH, MeOeldb O4YeHb 3aBHCENla U OT CTpaHbl, IJ€ OHa
co3naBanacs. Bo ®panuuu - uzdmiHas u 1eKkopaTuBHasd, B ['epMaHuy - podYHas ¢ 0OUIBHBIM
CKYJBIITYPHBIM JEKOPOM, JEMOHCTPUpYIOIIas IOCTaTOK Xo3siuHa, B CKaHIUHABUH -
ynoOHas W (QYHKIMOHATIbHAs. A aHIIMYaHE AaXKe CO3Jall COOCTBEHHBIM KaOMHETHBIH
cTuib, Omaromapst Mactepy T. Yunmenpgeinay CTHIb TONYyYHI UM 3addHATEIS.
ParmmonansHoCTh (hopM Takoi MeOemH, KOTOpas U3rOTaBINBAIACh U3 OJIAarOPOIHOTO AEPEBa,
coyerajack C HMCKyCHBIM ¥ TOHKHM JIeKopoM moBepxHocTedl. [lonpaskanne
YUITEHACHIOBCKOMY CTHIIIO MOJIYYHIIO Ha3BaHUE KOJIOHUAJIBHOTO CTUIISI B MeOeny.

CoOBepIIEHHO OTJCIBPHO M HE3aBHCUMO OT €BPOICHCKUX BIUSHUM CTOAT HHTEPHEPHI
Bocroka. MHOTro MJeTeHbIX Belleil U3 TPOCTHUKA, BEPEBOK MM IMOJIOCOK KOXKH, MeOeNb U3
TEMHOT0, MOYTH YEpHOTro JAepeBa. Bce HM3KOe, HENPUBBIYHOE IS €BPOICHCKOro Iiasa,
npeaMeThl B BHAE INUPM U NydHKOB, ckameek. Poccusi Toke BHecla CBOM BKJaJ B
dbopmupoBanre MeOenbHBIX cTHieH. OCOOEHHOCTh CTPaHbl - CYpOBBIM KIUMAT, U KHUIIbIE
MOMEIEeHNs], 000rpeBacMble Meubio, ObIIIM HEOOJBIINMHU, a CEMBH, ITPOKUBAIONINE B HUX,
MOTJIM COCTOSITh OJIHOBPEMEHHO M3 HECKOJbKMX IOoKoJeHHnH. [loaTomy mebenn Obura
MHOTO(QYHKIMOHANIBHOH. Pycckas n30a B MHTEphepe MMela JIABKH - 3TO IIUPOKHE U
JUIMHHBIE CKaMbH 0€3 CTUHOK. /lHeM Ha Hell pa3Menainch HECKOJIBKO YEJIOBEK, a HOUBIO
OHa CIyXWJa JUIsl SKWJIBLIOB IIOCTeNbl0. lcTropmueckoe pa3BUTHE pPYCCKOTO ObiTa
npuONIM3MII BHYTPEHHIOI KapTHHY, OONMK c eBpomeiickuMm. MHTepbepsl B cTHiIe
PYCCKOro KJIacCHUIM3Ma YK€ HMEJIN CBOM OCOOEGHHOCTH: B IEpPBYIO Ouepellb IO
HCITOJIB3yeMOMY MaTepuaiy, HallpuMep, IIMPOKO pacIpoCcTpaHEeHHas Kapeiabckas Oepesa
C HENOBTOPUMBIM JICKOPAaTUBHBIM PUCYHKOM JApEBECHHBbI. MIHTEpbEpHl JOMOB JIBOPSIH,
Jla’ke MHTEPbEphl LApCKOM XKUJIOM PE3UICHIIUN — HanIpuMep, KoTTeaxka B IleTponsopue -
HE OBLIM BBIYYPHBIMHU, B HUX OTCYTCTBOBAJIa HU3JIUINHAA POCKOIIb. CseTtiioe JEPEBO U
HIeJIKOBast OOMBKa Me6€JTI/I, BBICOKHUEC KHHXXHBIC H_IKa(i)I)I " IMHAPOKUEC MUCBbMEHHBIC CTOJIBI
C MaTOBBIMH aba)kypaMH HACTOJIBHBIX JIaMIT B KaOMHETaX, CTEKJISTHHbIE IBepIbl OydeToB
"ropox" B cTOIOBOH ¢ (aphopoBoil mocymol MMIEPATOPCKUX 3aBOJOB - BCE OUYEHBb
6J1aropoTHO M (QPYHKIMOHAIBHO NMPHUCYTCTBYIOT B MHTEPhEPE C BCTABISIEMBIMU OJHA B
JpYry0 MaJ€HbKHUMH CTOIUKAMH.

B nBagmarom Beke OypHO pa3BUBAaeTCsl XWUMHS, W3MEHSIOTCS HPOW3BOJICTBEHHBIE
TCXHOJIOTHH, a TMOABJIICHUE pPa3JIMYHBIX CHUHTCTUYCCKHUX MATEPUATIOB M ILIACTMACChl C
HOBBIMH CBOMCTBAaMH ITPOM3BEJIO B3PHIB B MeOCIEHON HHIycTpur. MuHUMAaII3M 60-X TO10B
CO31a€T IIaCTMAaCCOBBIC TOHKOHOTHE CTOJIBI U CTYJIbA, IJIIACTUKOBBIC CBETUJIbHUKN-KOHYCHI.
HpOI/I?:BOIICTBO Mebenu u3 IITYYHOTrO0 CTaJI0 MNOTOYHBIM, JACPEBO CMCHWIM 3aMCHUTECIIN.
JansHeiimee pa3BuTHe MeOEIbHON MHIYCTPUH MPUBOIUT K IOSBICHUIO TAPHUTYPOB - 3TO
MpaKTHIECKN yXe 0oOCTaBlIeHHas KOMHarta. Il Kak BeplIMHA IOTOYHOTO NMPOHM3BOACTBA —
IpeaMEThl MHTEPhEepa HEJaBHEro IPOLUIOro: OAMHAKOBBIE "CTEHKM' W Msrkas medeib ¢
OJIMHAKOBOM OOMBKOH B THITOBBIX KBAPTHUPAX.
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YckopeHHe TpPOM3BOJICTBA, W B MEPBYIO OdYEpeab, COBEPUICHCTBOBaHHE &
TEXHOJIOTUYHOCTH JIAJI0 CTapT HOSBICHHIO OOJBIIOr0 pa3sHOOOpasusi CTHIIEH, yIydLIEHHIO
KauyecTBa M3TOTOBJICHHS, HCIIOJIb30BAHHE METOJOB M3TOTOBJICHUS NMPEAMETOB OT PY4HOU
paboThl 10 TOTOYHOTO MPOM3BOJACTBA, pa3zHOOOpaswe HCIOIb3YEeMBIX MaTepHaNOB, a,
COOTBETCTBEHHO, M BCIIEJICTBHE OOJBIION IIEHOBOI pa3dpoc - 3TO COBPEMEHHOE COCTOSIHUE
MeOENBPHOTO phIHKA. VI3MEHMIICS CTHIIb JKMU3HH, U MOSBIIINCH HOBBIC BUIBI MeOenn. Mebenb
MO ayaWo- M BHACOANIAPATypy, KOMIIBIOTEPHBIC CTOJbBI, AWBAHBI-TPAHC()OPMEPHI, B
KOTOPBIX €CThb BCE: OT OTKHIHBIX CTOJIHMKOB /IO MAacCaX€pPOB M BCTPOCHHBIX ITUHAMHKOB.
Teneps Kaxmplii pyKOBOACTBYETCS B BBIOOpe MeOenn COOCTBEHHBIM BKYCOM IO ¢Gopme U
I[BETy, BO3HHUKJIA IOTPEOHOCTH B COBETE AM3alHEpPa HAa CTAAWM IPOCKTUPOBAHUS U
M3roToBiIcHMA. [losBHINCh TOHATHS 00 WHIMBHOYaJbHOM 3aKa3e IIPH CEPHUHHOM
npousBojacTBe.  OrpaHuueHust  (GOPMHPOBAIUCH  TOJBKO  YYBCTBOM  MeEphl U
aTexecnocooHocThi0. Co3ianne Mebenn cTajlo HCKYCCTBOM.

[orpebHOCTh HaceneHHss B MeOenu pacTeT, MMOITOMY B HAIlled CTpaHe MOSIBISIOTCS
OoJiblIe M MaJible TPEIIPUSTHS I8 YAOBISTBOPEHUS CIIpoca pbIHKA. B TO ke Bpems co
CTOPOHBI TOCYAapCTBa CO3/AIOTCS IIMPOKHE BO3MOXKHOCTH JUISi HAcelleHHs B Pa3BUTHU
MeOeNbHOI OTpaciii MPOMBIIUICHHOCTH. BMecTe ¢ 3THM MOJydaeT pa3BUTHE M BCH
CTPYKTYpa Uil JIOKaJW3allMM MHOTHX IIPOM3BOACTB, CBS3aHHBIX C MeOEIbHOM
MPOMBIIUICHHOCTBIO, JU3alHEPCKUX Tpynn u GupM. ['mobann3anus mpuBena K TOMY, 9TO
MeOenb TPOEKTHPYEeTCs B OJHOM CTpaHe, M3TOTABIMBACTCA B OPYrod M HCIIOJIB3yeTCs B
TPEThEN CTpaHe.

EcrectBenHo, pa3paboTka HOBBIX (opM M cTmiel [uia meOenn, NpegHa3HaueHHOW IS
HOTpe6HTeJ’IeI7[ C BBICOKMM YPOBHEM OJOCTECTHYCCKOI'O BOCIIPUATHUA, HE pasacisiCTCda 110
CTpaHaM M KOHTHHEHTaM. BpICTaBkn MeOenu MpoXoIsT BO BCex cTpaHax. PaspaboTtka
HOBBIX, CO3JaHUC XYOOKECTBECHHO 3HAYMMBIX U (byHKIlI/IOHaJ'IbHO COBEPIICHHBIX 3JICMCHTOB
MeOenbHOI MIPOMBINLICHHOCTH, BKJIrOYas KOMILJICKTbI Me6en1/1, KOTOPbIC MOTyT
WCTIOJIb30BAThHCS Kak JJIsl 00yCTPONCTBA YKUITBIX, TaK U OOLIECTBEHHBIX MIOMEIICHUH.

W3 cka3aHHOTO CJEIyeT, YTO UCTOPHYCCKH MeOesb, KaKk MpeAMeT ObiTa IS CHICHHS,
OTAbIXa M PACIOJIOKEHHS BEIEH COMyTCTBOBaja 4YeJIOBEKAa B JKM3HH M SBJISJIACH BCET/A
NpeMETOM  «UIS  TOJb30BaHMS», HAYMHAET TPAHCHOPMHUPOBATEC B OOBEKT C
npeobnaaHueM €€ ICTETHYECKOW COCTaBIIAIOMIEH, T.e. MPEAMETOM Ul BOCXHIICHHS».
Emé Bo Bpems mepexoma mepBOOBITHBIX OOMIMH K OCEUIOCTH TUIEMEH, YEJOBEK CTapajcs
00yCTpOuTh cBOe JKuiHmie. MOXHO clenaTb BBIBOJA, YTO CYIIECTBYET HCTOpHYECKas
3aKOHOMEPHOCTb O POCTE Y 4ellOBEeKa IMOTPEOHOCTH TaKMX CBOMCTB y IPEAMETa, B JAHHOM
ciaydae wmeOen, Kak JCTeTUYHOCTh. lIpoxXoauno Bpemsi, MEHsJICS OBITOBOW YKiIal,
Ppa3BUBAJIUCh XYJOKECTBECHHBIC CTUJIN U BMECTC C OTHUM POXKIAJINCH HOBBIC TUIIBI U CTUJIN
Me6en1/1, HOBBIC €€ KOHCTPYKIHH. HaHI/IOHaJ'H)HI)Ie Tpaaunnuunu ObITa B oejioM 3aMETHO
BJIMSJIA HA A€KOPATUBHBIC U KOMIIO3UIITMOHHBIC 0COOEHHOCTH Me6eJ'II/I.

Cnucoxk numepamypul
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TF'OJOI'PA®UYECKAS HAPYKHAS 3D PEKJIAMA B BO3/1YXE
Cxkuoa T.B.

Ckuba Tamvsina Banepveena — cmyoenm,
Kagpedpa unpopmayuorHo-noIUSpAPUUECKUX MeXHOI02Ul,
Taepuueckas akademus
Dedepanvroe 20cyoapcmeenoe agmoHOMHOe 0OPA306amMeNbHOE YUPEeHCOeHUe 8blCUIECO
npogheccuoHanbHo20 06paA308aHUs
Kpvimckuil hedepanvroiii ynusepcumem um. B.H. Bepnaockozo, 2. Cumgpeponons

AnHOmauun: 6 cmamve nPOBOOUMCS AHAIU3 2on02paduueckoli HapyscHou 3D pexiamol 6
6030yxe.

Knwouesvie cnosa: noauepaus, 3D pexiamvl, pexnama, uHOycmpus, 2on0zpagus,
UHPOPMAYUOHHO-NOTUSPAPUYECKIE MEXHOIOSUU.

VIIK 655

[To3unmonnpoBanue MPOJIYKTa, KaK B MPOIUIBIX ACCITUIETHIX, TAK U Celuac SBISETCS
HEOTHEMJIEMON YacCThI0 PEKJIAMHOM KOMIIAHMM O TPOU3BEJCHHOM NPOAYKTE WIH O
nerictBuu. TONBKO HETaBHO YEIOBEYECTBO HAHOCHIIO HAaCKAIBHBIC PHCYHKH B IIEIIepax, a
yxe ceiiyac B 2020 roxy TEXHOJOTMHM IIAralOT ¢ MAaKCUMAaJIbHOW CKOPOCTBIO CBETAa B TO
Oyay1iee, 0 KOTOPOM JaXKe He PEAIOoIaraioch.

IMockonpKy pekilamMa — 3TO HeKas KOMMYHHKAlUs IIOKYIaTeIs/IOTPeOuTeNns ¢
«IIpoAaBIOM» HWH(OPMAINH, OHAa 3aHMMAeT OUYEHb BaXXHOE MECTO B PacCHpOCTPAaHCHUH
MH(OPMALMOHHOTO KOHTEHTA.

Ceifluac ~ gocTynHbl ~ aOCONIOTHO  pa3Hble  BapHaHTBl  peKJIambl,  KOTOpHIE
KIaccu(UIMPYIOTCS B Pa3HBIX HAMPAaBJICHUSAX BO BCEX CEKTOpax: rOCYAapcTBO, OM3HEC U
HKO. B mpouutble roapl ObUla MOMyJSpHA peKiIaMa B JIBYXMEPHOM IPOCTPAHCTBE:
nevaTHas, HapyxHas, uu¢pposBas. TpeHabl pa3BUTHA Ha  ODKailiue  TOMABI
00yCIIaBIMBAIOTCS TEM, UYTO YEIOBEKY HAUMHAIOT HAJI0€aTh MPOCThIE OOBIIEHHBIC BEIH U
xX04eTcs «Bay-3¢peKTay OT MoIydaeMol H3BHE HH(POPMAIIHH, T/ie OB OH HH HaXOIHJICS.

B coBpemMeHHOM MUpe 0YeHb HE MPOCTO CO3MATh ITOJIOKUTEIBHBIN 00pa3 KOMIIAaHUU WA
ToBapa 0e3 BHEIPCHHS COBPEMEHHBIX TEXHOJOTHA B MPOM3BOJACTBO IPOIYKTA.
HeopauHapHBINA 1 TEXHOJIOTHYHBIHN ITOAX0 HEOOXOINM HE TOJNBEKO B IPOM3BOJCTBE, HO U Ha
JTare PeKIaMHOrO TMpOABIDKeHHs Openma. Ceifuac Bce BOKPYT IMOMYHHEHO IIPOTPECCY.
Jronu ynmensror OOJBIIOC BHUMAaHHE COBPEMEHHBIM YCTPOHCTBaM, Oiaromaps KOTOPBIM
JKU3Hb CTAHOBHTHCA sIpUe U yIoOHee.

Tenneniyu  pazButust [T-TexHOJOTHME TpenaraloT WHPOPMAIMIO, OTTAJIKUBASCh OT
MOMYJIIPHOCTH MOCEIIAeMbIX HH()OPMAIIMOHHBIX CTaHIMI MoTpedieHns obmecTBoM. Mcxost u3
WCCIIEIOBaHNUM, YENIOBEK OOJBIIYIO0 YacTh CBOETO BPEMEHHU B JKM3HH IMPOBOJMT: B JIOpOTe, B
TenedoHe, Ha paboTe W BO CHE. DTO TOBOPHT O TOM, YTO CeHYac YeJOBEK MOTpeOsser
“HQOpPMAIHIO, KaK BHEIITHUI PECypC — B IOPOTe, U KaK MHTEPHET PECYpPC — B Ta/PKETaX.

Celiyac paKTUYECKU HHU OJHO MEPONPHUSATHE WIHA PEKIaMHAas KOMITaHUS HEe 00XOIUTCS
0e3 TpPUMEHEHHS COBPEMCHHBIX TEXHOJIOTHH. YIOp B TO3HIMOHUPOBAaHHU OpeHIa
craButbesl Ha Hi tech, Ha Beicokme TexHOnorud. OJHUM W3 TPEHIOBHIX SBJICHUI HOBOTO
JIECSITWICTUST CTAaHOBUTCS Toyorpaduyeckas HapyxkHas 3D-pexiama B BO3AyXe, T.C.
MPOEKITHS TPeMETa/IPe3eHTAIMH B TIpOocTpaHCcTBe [1].

HecmoTpss Ha TO, uTO ToNOrpaduio MpUAYMald YyKe JOCTATOYHO JIaBHO, TaKOE ee
MIPUMEHEHNE TMPOUCXOIUT TOJbKO ceidac. ["onorpadudeckas pexiamMa — 3T0 U300paxaemast
MOJIENTb MPOAYKTAa WJIM TPE3CHTAMOHHOTO BHUICOPOJIMKA, TIEpEroHseMble dYepe3
CIIENUAIFHOE YCTPOMCTBO — royiorpaduieckuii mpoektop. JlaHHas pekinama uMeeT
BO3MOXXHOCTh ~ MPOEIUPOBAaTH MpEeAMET B  BO3AyXe, NpPH TOMOINA  BpaIICHU
ToJIOTpaUIeCcKOro AUCTIIES.

Celfiyac JOCTYITHO HECKOJILKO MOJENed rojorpapuuecKux MPOSKTOPOB JJIS PEKIaMbl
(habpuunoro mpowmspozctea [2]. 'onorpaduueckas pekiiamMa HPOCHUPYETCS B BO3AYyXE B
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Buze 00bEMHON 3D-romorpamMmbl. JTO HOBBI TpeHA B ToJorpaduyeckoil pekiame B
MarazuHax, TOPrOBbIX LIEHTpax U BHE noMeuieHuid. C MOMOIIBI0 3TOW TEXHOJIOTMH MOXHO
cO3/1aBaTh: TOJIOTpapUYECKHE JIOTOTUIIBI, TEKCT, BHJIEO, aHUMAanuu. [loaaep:KuBaroTCs
MHorue rpaduueckue Gopmatel u Buaeo: JPG, GIF, MP4, AVI, RMVB, MPEG [2].

IIpu co3manuu rojorpapUueckoi peKiaMbl TPUMCHSETCS Takas TEXHOJOTHS, IPH
KOTOPO# CO37aeTcsl TMONHOE OINYIIEHHWEe, YTO B BO3IYXE 3aBHCIA TojorpamMma — SpKoe U
KOHTPacTHOE U300paKeHHE.

CrienamiucThl MPOTHO3UPYIOT, YTO JaHHOE KPEaTHBHOE W HEOPAMHAPHOE pEIICHHE
MOJJa9M PEKJIIaMHOTO TPOIYKTa WM MpPE3eHTAlW! MpoeKTa B OMrpKaifmme rompl OyaeT Ha
MIUKE TOMYISAPHOCTH B PEKJIAMHOI CETH.

Cnucox aumepamypul

1. Tonorpaduveckuii MPOeKTOp Il HAPY>KHOH pekinaMbl. [DIIeKTpOHHbIH pecypc]. Pexum
nocryna:  https://impremium.ru/katalog/pikselnye-effekty/golograficheskiy-reklamnyy-
proektor/, cBoboaHbI/ (1aTa oopammeHus: 29.06.2020).

2. Tonorpaduueckas  pekiama. [DnexTpoHHBI  pecypc]. Pexxum  gocryma:
http://www.holopro.ru/golograficheskaya-reklama.html, cBoGomHbIi/ (1aTa oOpameHus:
29.06.2020).

TPEH/I HOBOTI'O JECSATHUJIETUS: AKBAIIEYATD KAK
TEXHOJIOT'UA JEKOPUPOBAHUA
Ckuoa T.B.

Ckuba Tamvsina Banepveena — cmyoenm,
Kagpedpa unpopmayuoHHo-noIUSPAPUUECKUX MEXHOIO2U,
Taepuueckas akademust
Dedepanvroe 20cyOapcmeeHoe agMoHOMHOE 00PA306aMeENbHOE YUPEHCOCHUE GbICULE2O
npogheccuoHanbHO20 00pA308aHUL
Kpvivckuii pedepanvuviii ynusepcumem um. B.1. Bepnaockoeo, . Cumgpeponons

Annomayua: 6 cmamve npPoOGOOUMCS AHANU3 MPEHOO08 HOBO2O OeCAMULemuUsl MexXHON02UU
akeaneuamu u 0eKoOpuUpoBaHUs IMUM MemoOOM.

Knioueevte cnoesa: nonucpaus, akeaneuams, pekiama, 0eKOpuposanue, uHGOoOpMayuoHHo-
noauepaguueckue mexHor02uu.

VIIK 655

Ha ceroansamnmii neHb cyiecTByeT KpaiiHe Majio METOJIUK, KOTOpbIE MO3BOJISIFOT HAHOCUTD
KAaueCTBCHHBIE M300paKeHUs] ¥ pasiidHble TEeKCTYpsl Ha ToBepxHOocTH. Hambomee
HPOrPECCUBHOM U JOCTYMHOM SIBIISIETCSA TEXHOJOTUSI aKBAIIPUHTA, KOTOPAsl O3BOJISIET HAHOCUTh
CrienMaIbHbIe TEKCTYPhI HAa aOCOJIOTHO Pa3IMYHbINA THIT MOBEPXHOCTH. AKBareyaTs MO3BOJISIET
VMMUTHPOBATh HaTypaJbHBIC MOBEPXHOCTH W TEKCTYpPBI, BKJIIOYAs JEPeBO, KaMeHb, KapOOH M
MeTaul. JlaHHas TEXHOJOTHs SIBISETCS YHMBEPCAJIGHOM M TI03BOJSET IIPOBOJMTH padoTy C
JOOBIM THUIOM TTOBEpXHOCTH. HaHeceHHWe akBanmpHHTa MOXKET BBITMOJHATHCS Ha OOBEKTHI U3
Pa3sIMYHBIX MaTepUasoB, MeyaTh OTIMYHO CMOTPUTCS KaK Ha JEpeBe M MeTaiule, Tak U Ha
CTeKIe, kepamuke wi ractMacce [1]. [lo BHenHeMy BHIy HAHOCHMEBIE TEKCTYPBI MOTYT OBITh
WJICHTUYHBI KOYKE U IIKypaM pa3HbIX KHBOTHBIX, UMUTHPOBATH CTPYKTYPY JIepeBa, COACPKATh B
cebe mro00ii y30p ¥ OpHAMEHT Kak OTMeUaJloch paHee [2].

[losiBneHneM MMMEpPCHOHHOM meyaTh MUp 00s3aH SAIMOHIaM. JToW TexHojorueil ¢ 80-x
TOZIOB TIPOIIJIOTO CTONETHS MOJB30BATICH Ha 3aBofgax Toyota. BRBuay moporoBmsHEL, OHa HE
MOJTyYHJIa TIIUPOKOTO PACTIPOCTPAHEHUS cpa3y, oaHako ciycTs 10—15 meT Bech Mup y3HaI 00
9TOM HEOOBIYHOM MeTOo/e HaHeceHWs u3oOpaxeHuil. Benen 3a SInoHmeit ee cramu
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ucnonb3oBath B CIIIA, B 4acTHOCTH, B BOCHHOM JIeJIe M aBTOMOOMIbHON HHAyCcTpun. CeromHs
npuMepHo 90% KOMIaHUH-NPOU3BOIUTENECH aBTO UCIOJIB3YIOT TEXHOJIOTHUI0 UMMEPCUOHHON
neyatu [3]. Cpa3y mocie 3TOro akpameuaTh Hallla TPUMEHCHHE BO MHOTHX OONACTSIX
npombiiieHHOCTH. B Poccun TexHomorust akBampuHT mnosiBwiack B 2005 romy u eé
MOMYJISIPHOCTD PACTET C KAXKBIM To10M [4].

«Aqua» — Boza, «Print» — ie4artn, To ecTh «AkBa [ledaTsy Wiy, mo-Apyromy, AIMMEPCHOHHAS
TIeYaTh — JaHHAs TEXHOJIOTHS TIO3BOJISIET MIEPEHOCHTH pa3sHOOOpa3HbIe TEKCTYPHI Ha a0COIFOTHO
nro0BIe TOBepXHOCTH [3].

IIpn wMMepcHOHHOW TMeyaTH H300pakeHHE MEePeHOCSAT Ha pabodyl0 IMOBEPXHOCTH CO
crenuanbHOM ieHku. [Iponecc nensT Ha psij 3TanoB:

— nooeomoska paboueil NOBEPXHOCMU, —paboma ¢ NAEHKOU, — aKmueayus, — NnepeHoc
U300paAdICEHUs; —POMBIBKA U CYUUKA UZ0ETUS.

HmMepcroHHas Teyath MpPEAIoyiaraeT WCIHONB30BAHUE CIICIUATIBHOTO  000PYIOBAHUSL.
IlepBoe — 3TO TexHONMOrMYECKas BaHHA. MOXKHO BBIOPAaTh KaK BBICOKOIPOHM3BOJHUTCIBHYIO
BaHHY, TaK W KOMIIAKTHYI0, 4YTOOBI OpraHM30BaTh JOMAIllHEC MPOM3BOJCTBO. TO ecTh
MMMEPCHUOHHAsI TIeyaTh CBOMMH pyKaMHU — 3TO BIIOJHE pealibHO. M3 pacXoAHBIX MaTepHaioB
HY)KHBI IJICHKA, Kpacka, JJaKk ¥ akTUBATOp. AKTUBATOP PEKOMEH/IYETCs IPUOOpETaTh B OOJNIBIION
Tape — Tak BbIrogHee. OnpenenuTh NPUMEPHBIM pacxod NpocTo: 1 JMTpa AOCTATOYHO Ui
00paboTkn 16-20 M 1eHKH. PykaBUIIEI 1 HApYKABHUKH TaKKe CUUTAIOTCS PACXOTHUKAMH IS
akBamieyatu. [Ipy mnoMmoImM IUIEHKM Ui MMMEPCHOHHOM IIeYaTd MOXKHO —CO3JaBaTh
BCEBO3MOXHBIE 3((EKTHI: a0CTpaKTHBIC, O] IEPEBO/MpaMOp/KOXKy W Tak mainee. I[Ipomecc
JIEKOPUPOBAaHUS MPAKTHUECKHM HE HMEET OrPaHUYEHUH, BEOb MOXKHO MEHATh HE TOJBKO
I[BET/Y30p IUICHKH, HO U OTTCHOK 0a30BOTO MOKPHITHSL.

O mnpeumMyiiecTBax akBameyaTd MOXHO TOBOPUTH OeckoHeuHO. JlaHHas TeXHOJOTHs
MPaKTHYeCKA He uMeeT rpaHuil. OHA MO3BOJIICT MPHIATh HEMOBTOPUMEBIH OOJHK JTHOOOMY
m3nenio. Mo)KHO co3/1aBaTh YHUKAIbHBIC BElH, BCE 3aBHCHUT TOJIbKO OoT Bamed danTazuu.
IlomrMO SIpKMX BHENIHMX XapaKTEPUCTHK, aKBalleyaTb HMMeEeT HeOOBIHaiHyl0 CTOHKOCTh
MOKPBITHA. JlaHHAS TEXHOJIOTHS HE TIOAIAETCS BO3JACHCTBUIO BBICOKMX M HU3KUX TeMIIEpaTyp,
BuOparmii, YO mnydeHus. M3nenms, JekopupoBaHHBIE ¢ TOMOIIBIO aKBAICYATH, «HE OOSTCSI»
MOPCKOH BOZBI M pacTBopHTeNield. Ecii akBame4aTs UCTIONB3yeTes IS TEOHIHTA aBTOMOOMIICH,
TO OHa MOXET OOECIICUUTH JOIOTHUTEIBHYIO 3aIllUTy OT CONHEYHBIX JyYeH W XUMHYCCKUX
PEareHToB, 4TO MO3BOJMUT COXPAHUTh M3HAYAIILHYIO SPKOCTb LIBETa M KPACUBbIN BHELUIHUN BHJL.
CrnenyeTr OTMETUTD, YTO JaHHAs TEXHOJIOTUSI OYEHb JI0JTOBEYHA.

CeroniHsl €IUHCTBEHHAsI aJIbTEPHATUBA UMMEPCHM — BUHUJIOBAsI CAMOKJIESIIAsICS TJIEHKA.
OpnHako OHa CO BPEMEHEM OTCIIaMBAETCS, & Ha MOBEPXHOCTH MOSBISIOTCS My3bIpbku. OHA
YyBCTBHUTEJbHA K IMepemnanaM TemrmepaTyp. Bcero sTtoro nuiieHa akBamedarh, a 3HAUYUT —
MOJKHO TOBOPHUTH O CEPbE3HBIX MEPCHCKTHBAX €€ BHEAPCHHS B  OOJBIIHHCTBO
MIPOM3BOJICTBEHHBIX MPOIIECCOB B CAMBIX Pa3HBIX OTpacisix [3].

Cnucok aumepamypul

1. Texuomorus axBamnpunta // TexHoMm. [OnekTpoHHBIH pecypc]. Pexxum nocryma:
http://tecnom.ru/aquaprint/ (nata oopamenus: 20.06.2020).

2. AxBanpunt //  AxBakpadr. [OnekrpoHHslii  pecypc]. Pexum  nocryma:
http://immprint.ru/akvaprint/ (nara o6pamenus: 20.06.2020).

3. Cytps u TexHomorus mMmMepcuonHou mevatu // [IpuatUHpO. [InekTpoHHBIN pecypc].
Pexxum  mocryma:  https:/print-info.ru/articles/immersionnaya-pechat.html/  (mara
obpamenus: 20.06.2020).

4. TlpuHmun TexHOJNOTHH // AKBampuHT. [DNEeKTpOHHBIH pecypc]. Pexxum noctyma:
https://aquaprint.ru/process-naneseniya-pokrytij-akvaprint/ (mara oOparieHus:
20.06.2020).
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DJIIEKCOI'PA®PCKUE HE‘{ATHLIEJ MAHINHBI
B ITPON3BOJACTBE YITAKOBOYHOHA NPOAYKIINHN
Cxkuoa T.B.

Ckuba Tamvsana Banepveena — cnmyoenm,
Kagedpa ungopmayuoHHo-noIUSPAGUUECKUX MEXHOIO02U,
Taspuueckas axademus
Dedepanvroe 20CyO0apcmMeeHHOe A8MOHOMHOE 0OPA308AMENLHOE YUPEHCOCHUE BbICUIESO
npogheccuonHanbHO20 06PA308aHUsL
Kpviuckuii pedepanvuviii ynueepcumem um. B.U. Bepnaockoeo, e. Cumgpepononn

Annomauyun: 6 cmamve NPOBOOUMCS AHATU3 (DAEKCOZPAPCKUX NEYAMHbIX MAWUH 8
npou3600cmee YRaKko80UHOU NPOOYKYUU.

Knroueevie cnosa: nonucpagus, @rexconeuams, pexiama, YNaKoskd, UHGOPMAYUOHHO-
noauepaguyeckue mexHoI02Uu.

VIK 655

B ¢drnexcorpadcekoii meyatn A MPOU3BOACTBA OOJIBITWHCTBA BUAOB MONUATPaPUISCKON
MPOAYKIINH TIPUMEHSIOTCS PYJIOHHBIE MAITUHEI TIAHETAPHOTO, JIMHEHHOTO CEKIIMOHHOTO 1
SIPyCHOI'O IIOCTPOCHUH.

B mammHax miaHeTapHOTO MOCTPOEHUS KPaCOYHBIE CEKIUH PAcIloyiaraloTcsi BOKPYT
OIHOTO TMEYAaTHOTO IIMJIMHApAa OOJBIIOTO JuamMeTpa. Ha 3THX MalIdHAX MOXHO
3areyaThiBaTh TSIHYIIHMECS CHUHTETHMYECKHE IUJICHKHM OOJBIIOW IIUPUHBI, TPU OTOM
obecreynBaeTcss TOUHOCTh MMPUBOJIKH KPACOK B IPOIECCE MeYaTaHUs.

Ha w™ammHax mmaHeTapHOTO THIIA MOXKHO II€4aTaTh YeThIpeX-, IIeCTH U
BOCBMHKPACOYHYIO TPOAYKIHIO C PACTPOBBIX MEYaTHBIX (opM ¢ nwHHATypoil 48 u
60mmH./cM. OHH TIMPOKO HCTIONB3YIOTCS U TeYaTaHWA Ha DJACTUYHBIX IMOJTHMEPHBIX U
JKECTKHX MaTepuajaX, MHOTOCIOWHBIX ¥ JIAMHHHPOBAaHHBIX IUICHKaxX U OymMare.
MaxkcumanbHas POU3BOAUTEIFHOCTh MamuH OT 250 1o 400 M/MuH.

MamuHbl TUTAHETAPHOTO TIOCTPOCHUS OTHOCATCS K IIHPOKOPYJIOHHBIM C IIHPHHON
3aneuaTeiBaeMoro Mmartepuaina csbiiie 600 MM. OCHOBHBIMH MPOHM3BOAMUTEISIMH JIaHHOTO
THIIA MAIMH SBJISIOTCS Takne KoMmaHuu, kak Bobst, Windmoeller & Hoelscher, Comexi,
Soma, Uteco.

B (dekcorpadckix MammHax JUHEHHOTO CEKI[MOHHOIO MOCTPOCHHUS MEYATHBIC CEKI[HH
pacrnoniaraloTcs MoclieZIoBaTeIbHO APYT 3a JAPYroM B TOPHU3OHTAIBHON TIOCKOCTH. OHHU
MOTYT MMETh Pa3HOE KOJMYECTBO MEYATHBIX CEKIMi. VX mpeuMymecTBO — yIJIMHEHHbIE
YYaCTKU CYIIKH MEXAY MEYATHBIMH CEKIMAMH, YTO NAeT BO3MOXKHOCTH OCYIIECTBIISTH
TeJaTaHne Ha BEICOKUX CKOPOCTsX 10 600 M/MuH.

Ha stux mMammHax 1enecoo0pa3Ho 1mevyaraTh Y3KOPYIOHHYIO, C IMUPHHON pyioHa 10 600
MM, ITHKETOYHYIO MPOAYKIUIO Ha Oymare, IMOJIMMEPHBIX IUICHKAX, KPOME IOJIMITHIICHA,
CaMOKJICSIIIIUXCS MaTepHanax u (oibre.

MamuHbel MOXXHO KOMIUIEKTOBaTh B JIMHHIO IIOCIIEIICYATHBIMHM CEKIUSIMHU BBICCUKH,
JIAKAPOBAHHMS, TIPUTIPECCOBKH JICHKH M HEOTPAHMYEHHBIM YHCIIOM TeUaTHBIX ceKiuidl. [Tpu
MCTIIONB30BaHNN Y D-CYIIKH, CUCTEMBI OXJIAXACHHUS CYIIUIBHBIX YCTPONCTB M OTAEIHHBIX
MPUBOJIOB TEYATHBIX CEKIM Ha COBPEMEHHBIX MAIllMHAX CEKIMOHHOTO TOCTPOCHHSI
BO3MOXHA IMe4YaTh HEOOJNBITUX THPaKEW pa3jMyHON THOKOW YMAaKOBKHM WM 3arieuyaThbIBaAHHE
TepMmoycanounbix [IBX-nneHok.

Mamussl JIMHEHHOTO0 MOCTPOEHHSI OTHOCATCS K Y3KOPYJIOHHBIM W HMEIOT ILIUPHUHY
nedat 10 600 MM. OCHOBHBIMH ITPOU3BOIUTEISIME SBISTIOTCS KoMnannu MarkAndy, Edale,
Gallus, Gidue, Nilpeter, MPS, Omet.

V MaluH spycHOro HOCTPOEHUS MeYaTHbIE CEKIUHU PaclojaraloTcs ApYyTr HaJ IPYroM C
OJIHOM CTOPOHBI WJIM C JABYX CTOPOH OTHOCHTEIHHO BEPTHKAJIbHOW OCH MAIIHHBI.
KoHCTpyKTUBHBIE OCOOCHHOCTH MAIlllUH JAIOT BO3MOXHOCTH JIETKO M3MCHSTH HATPABJICHUC
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JBIDKCHUS 3aII€YaThIBACMOTO MAaTepualia 4Yepe3 IIeYaTHYH CEKIHI0, YTO IO3BOJSCT
3aIe4aThiBaTh €0 00 CTOPOHBI Pa3HBIX BAPUAHTOB KPACOYHOCTH. B 3THX MaliMHAX MOTYT
BO3HHKATh MPOOJIEMBI C OOCCIICYCHHEM TOYHOTO COBMCIICHHS KPAcCOK, MOATOMY HX
UCTONB3YIOT JJIsl TEYaTaHHUs HECIOKHOW TPOMYKIMU. TOYHOCTh TPUBOJKU Y JaHHBIX
MarmH coctasisiet 0,2 MM. MakcumanbHasi CKOPOCTh TieuaTaHus Ha Oymare coctapisieT 400
M/MUH, a MHIpHUHa MaTepuaia oT 250 mo 2500 mm.

CoBpemennble  (¢uiekcorpadckie TeYaTHBIE MANIMHBI OCHAIIEHBI 3JCKTPOHHBIMU
YCTPOHCTBAMH [UIS TO3WIMOHUPOBAHUS IMIMHIPOB APYT OTHOCHTENBHO JApyra u
BUZCOMOHUTOPAaMH JUII KOHTPOJISA IMPUBOJKHA MHOTOKPACOYHBIX H300pa)XCHHH B Iporecce
medaTd. B 3aBUCHMOCTH OT BHa MCHOJB3YyEMBIX MEYATHBIX KPACOK MAIIUHBI MOTYT OBITh
000pyIOBaHBI CYIIMIBHBIME yCTPOHCTBAMU HECKOJBKUX THIOB. [Ipy meyaTaHnu KpacKamu
HAa BOJHOM U CIOUPTOBOH OCHOBE WCIOJB3YHOTCA KOHBEKIMOHHBIC CYIIKH TOPSYUM
BO3JyXOM, HArpeThIM C TMOMOINBIO JJICKTPOIHEPTUH, Ta3a, TepMomacia wid mapa. [lpu
neyaTaHuu Kpackamu Y ®D-0TBepkACHUS W JakupoBaHuH Y D-akaMu MAaIIWHBI JTOJIXKHBI
OBITh OCHAIICHBI cUCTEMaMU Y D-CyIIKH.

MariuHbl, UCIOIb3yEeMbIC JJIS MeYaTh Ha Pa3InYHBIX MOJIMMEPHBIX, JAMHUHAPOBAHHBIX,
META/UTM3UPOBAHHBIX IUICHKAX M aJIOMHHHEBON (hosibre, Ui TOBBINICHUS M CO3JAHHS
ONTUMANFHON aJre3nd Kpackd K HHUM JOJDKHBI OBITh 00OpYIOBaHBI YCTPOWCTBAMH
KOPOHHOTO pa3psia st 00pabOTKU TOBEPXHOCTH.

Cnucok numepamypul

1. Mumpoganos B.Il, Copoxun B.A. Texuuka ¢aekcorpadckoir meuatu. M.: MI'VII,
2000.

2. Kunnxan [I. DHUMKIONEAMs TIO IEYaTHBIM cpencTBaM wuHpopmanuu. I[lepeBon c
Hemenkoro. M.: MI'VII, 2003.

3. O6opynoBanue Scodix aist mocieneyarHol 00paboTKu. [DneKTpoHHbIH pecype]. Pexnm
moctyna:  https://www.oktoprint.ru/catalog/poligraficheskoe-oborudovanie/  -scodix/
(mata obpamenus: 29.06.2020).
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COBPEMEHHBIE TEHJIEHIIUA PABBUTUSA MUPOBOM
YIIAKOBOYHOM HHAYCTPUHU
Cxkuoa T.B.

Ckuba Tamvsana Banepveena — cnmyoenm,
Kagedpa ungopmayuoHHo-noIUSPAGUUECKUX MEXHOIO02U,
Taspuueckas axademus
Dedepanvroe 20cy0apCcmeeHHOe ABMOHOMHOE 0OPA308AMENLHOE YUPENCOCHUE bICULIESO
npogheccuonHanbHO20 06PA308aHUsL
Kpvivckuii pedepanvuviii ynusepcumem um. B.U. Bepnaockoeo, . Cumgpeponons

Annomayusa: 6 cmamoe npoGOOUMCS AHAAU3 COBPEMEHHBIX MEHOEHYUI PA3GUMUSL MUPOBOTL
YRAKOBOUHOU UHOYCIPUU.

Knrwouegvie cnoga: nonucpaghusa, ynakoska, pexiama, UHOYCMPUs, UHGOPMAYUOHHO-
nonuepaguieckue mexHor02uu.

VIK 655

I'mbkasi ynmakoBKa TIpeicTaBsieT cOoOOW IDIACTHYHBIA MaTepual, W3 KOTOPOro
¢dopmupyercst Tapa J000i (GOpPMBI WM pa3Mepa, aJanTHPYIOMAscs K BO3AECHCTBHIO
BHEUIHUX (DAaKTOPOB 3a CYET CXKATUSl WM paciiupeHus 0e3 morepu cBoux (yHKuumit mo
COXpPaHHOCTH NpoaykTa. Tapa, U3TOTOBJIEHHAS U3 TAKOTO IUIACTMYHOIO MaTepHaja, Takxke
Ha3bIBACTCS THOKO# YITaKOBKOM.

I'mbkast ymakoBka SBIS€TCA CaMbIM JOKOHOMMYHBIM METOJOM  YIaKOBBIBAHMUS,
TPAHCHOPTUPOBAHUS, XpaHCHHS M paclpeleNieHHs] IHIIEBBIX IPOAYKTOB, HAIHUTKOB,
pa3NMYHBIX ITOTPEOMTENECKUX TOBApOB, (hapMalEeBTHYECKUX TIPENapaToB W JAPYIUX
MPOJYKTOB, KOTOpBIE HEOOXOANMO XpaHWTh JIHMTENBHBIM mepuoj BpeMeHH. OHa MOXeT
co3zaBaThcsa ¢ OapbepHBIMH CBOWCTBAMH C yI€TOM OCOOCHHOCTEH (hacyeMoro HpoayKTa H
€ro KOHEYHOTO HCIOoJb30BaHUA. CerofHss MOXKHO W3TOTOBHTH T'MOKYIO YIAaKOBKY CaMoOH
pa3HOi opurMHaiIbHOW (OPMBI, pa3Mepa M BHENIHETO BHIA, C Pa3IUYHBIMH
JIOTIOJTHUTENBEHBIME AETANSIMHA U (QYHKIUSIMA BCKPBITHS ¥ TOBTOPHOTO 3aKPBITHSL.

YnakoBo4Has OTpacib SABISETCA OJHHM M3 CTHMYJIOB pOCTa M Pa3sBUTHSA IJI00ATBHOU
SKOHOMHUKH. Tak, M0 JaHHBIM aHAIUTHYECKOW KoMmanuu Smithers Pira, mpeacraBieHHbIM B
nokiane «The Future of Global Packagingto 2020», MUPOBO#1 PBIHOK YIIaKOBKH €XETr0JIHO
OyzmeT IEMOHCTPUPOBATH MPHUPOCT B 3,5%, u B 2020 rogy ero oGopor gocturaer $998
MIIIHAPIOBY

Cornacuo nanHbiM Smithers Pira, B 2015 romy coBOKyIHbIe 00BEMBI TJI00aIBHOTO
cOpITa ymakoBok mpeBbicwiy 4000 mMipn, W MO AaHHBIM KoMmmaHuu Euromonitor, B 2018
TOJy COBOKYITHBIE 00BbEMBI II100aIbHOTO COBITa MPEBBICHIIN 4,3 TPIH yIaKOBOK.

IIpn 3TOM camoii MOMyNIApHON M3 HUX SIBISIETCS MOJIMMEpHas YyIaKoBKa, TaK KaK OKOJIO
50% Bcex BUIIOB YIAKOBKH CETrOJHs NPOM3BOAATCS M3 IMOJMMEPOB. A caMylo OOJBIIYIO
Jomo, paBHyto 60 %, coctaBiseT ruOKast yiakoBKa, M 3TOT IT0Ka3aTeJIb IIPOJ0JIKACT PacTH.

HmeHHO B TMOKMX YIIaKOBKax pasHBIX BHIOB CETOJHs Ipeiuiaraercs Bce Oolblie M
Oonpmie TOBapoB, MPHU STOM OCHOBHYIO JOJIIO CIPOCa 3aHMUMAaeT IPOJOBOJIBCTBEHHAS
oTpacib. KiroueByro poibp B 3TOM HIpaeT CTpeMIICHHE K YHZOOCTBY, TaK KaK YIIaKOBKa
JIOJDKHA OBITH JIETKOHM, NPOCTO OTKPBIBATBCA W 3aKPBIBATHCS, a TakXKe 00eclednBaTh
yA0OCTBO MOPIIMOHHOTO 0TOOpa MPOAYKTA.

BeprukanpHas ymakoBKa € JKECTKHM JHOM OTJIHYAETCS CaMBIM JAWHAMHYHBIM POCTOM B
cdepe ruOKo# ynmakoBkH. biaronapsi ceoeMy MajoMy Becy 3Ta yNakoBKa, ¢ OJJHOH CTOPOHHBI,
MI03BOJISIET 3KOHOMHTH CHIPbEBBIE PECYPCHI, & C JAPYrO — MUHUMH3UPOBATh TPAHCIIOPTHEIE
Pacxojsl.

Bnaronapst mmpokomy pazHo00pa3uio MaTepHAIOB U MHOTOCIIOWHBIX TUIACTUKOB, THOKas
YIIaKOBKAa UMEET MCKIIOYMTENIbHbIE OaphepHble CBOWCTBA M MOXKET 3(P(EKTUBHO 3alIUTUTh
MIPOAYKTHl OT MPOHUKHOBEHUS BJIary, Kuciopoga U cera. CodeTaHHe MaTEpUaANIOB, TAKUX
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KaKk aJloMHHHUEBas (Oibra, ¢ MOJIMMEPHOH IUICHKOW, IIISHIEBOW MM MaTOBOH, MOXET
3HAQUUTENBHO  YIyYIIUTh  BHEUIHMH  BMJ  yNAKOBKU. OTO B  COYETAaHHUH C
BBICOKOXY/JOXXECTBEHHO! I€YaThI0 YMNAKOBKM MAA€T MPOU3BOAUTENSAM U MPENIPUITUSM
PO3HUYHOI TOProOBIM MaKCHUMaJbHBIE BO3MOKHOCTH JUIS BBIJENEHUS MX MNPOAYKTa U3
o0mieit Macchl.

Bropoe mecto ¢ moneit okono 40% 3aHEMaeT yrmakoBKa M3 KECTKOTO IuacTuka. OmHon
W3 CaMBIX KPYIHBIX OTpacied — MOoTpeOWTenell JAaHHOTO BHIA TONUMEPHOW YIIaKOBKH —
ABIISIETCA MHIYCTPUS HAIIMTKOB: HA MPOTSHKEHUH MHOTHX JIET BEAYIIHE MO3UIMY 3aHUMAIOT
PET-ymakoBku a7l HAaNUTKOB. YBEJIWYEHWE TIIOOAIBHOTO cCIpoca Ha 0e3aJKOroJbHBIE
HAIIUTKA, OCOOCHHO HAa BOJY, HECOMHEHHO, NMpHUBEIET K pocTy cnpoca Ha PET-ynmakoBky B
OmKalmmye Toxpl. A OCHOBHBIM CTUMYJIOM pOCTa CIYXKHT HaOHparomias MOMyJISIPHOCTb
TEHJCHLMS K 3aMEHE CTCKJITHHOW Tapbl Ha CTA0MIIbHYIO [IACTUKOBYIO YIIAaKOBKY.

Ceroansa PET-OyThIIKY MIMPOKO UCHONB3YIOTCS A YIAKOBKH MHUINEBHIX MPOAYKTOB U
TOBapoB ObITOBOM xuMuHM. OOliasasi LENBIM pSJOM TPEUMYIIECTB, OHH OTJINYAIOTCS
HEeOOJIBIIMM BECOM, ONTHMAIBHO NPHIOAHBI K YTHJIM3alMH, NIPO3pauyHble U HE OBIOTCS.
[TpexpacHo BeINONHSS OapbepHble (DYHKLUH, JaHHBIA BH] YIAKOBKH 00ECIIEUNBACT 3aIIUTY
ot ynbTpaduosnietoBoro wusiaydeHus. PET-OyTBUIKM CO  CHCIHAaIbHBIM BHYTPCHHUM
3AIUTHBIM CJIOEM SBIIOTCS WJACAbHOW YHNAKOBKOW Ml TaKUX «IYBCTBUTEIBHBIX)»
MPOAYKTOB, KaK NHBO, BHHO W coKku. [Ipm 3ToM 3ammuTHEIA cioii Ha PET-OyThuikax
MPOATIEBAET CPOK XPAHEHUSI CAMOTO MPOJAYKTa, COXPaHssA B TEUEHHE IIUTEIBHOTO BPEMEHHU
HEM3MEHHBIMU Ka4eCTBO, BKYC U COAEPKaHNE BUTAMHHOB B IIPOAYKTE.

Jis ynakoBKM MHOTHX >KHIKUX TOBApOB IIMPOKO HUCMONB3YIOTCS He Toibko PET-
OyTBUIKM, HO M alOMHHUEBbIe O0aHKM. OTHOCUTENBFHO HENaBHO AJIsI ATHUX LeEJel cranu
NpUMeHsITh KoMOuHMpoBanHble Oanku PET-meramn. Koprnyc koMOuHHpoOBaHHOW OaHKH
MOJET OBITh BBINOJHEH M3 MPO3pPayHOrO HIM I[BETHOTO IOJMMEpa, a KpBIKa — M3
amomuHus. Takas OaHka B ZBa pasa JeuieBie, 4eM aimoMmuHueBas. [lostomy PET-meramn
MOJKET OBITh BBITOJHOW YHAaKOBKOM Jake AT MalbIX MPOU3BOJCTB. IIpm 3TOM MOryT
IIMPOKO MCIOJIB30BATHCS CAMOKIIEAIINECS M TEPMOYCaI0UHbIE STUKETKH.

Kpome Toro, Mexmay THOKOW W >KECTKOW MOIMMEPHOH YITAaKOBKOW B HACTOSINEE BpPEeMs
YCHIINBAETCSl KOHKYPEHIMS, MOCKOJIbKY 00a BHJa YHAKOBKH MOTYT HCIIOJIB30BATHCS JUIS
(hacoBKM ITPOTYKTOB MUTaHMS M PO3JIMBA HAIIUTKOB.

B cBoio ouepenp, KECTKYI0 KOHKYPEHIHIO JEMOHCTPHUPYET TJI00AJIbHBIH PHIHOK
KapTOHHON ymakoBku. B 2018romy coBOKymHBIE OOBEMBI COBITa YIIAKOBKH W3
Oymarun/kaprona npesbicind 650 miH. equaA. A B 2020 roxmy, mo nporHozaM Euromonitor
International, cnpoc Ha KapTOHHYHO YNAaKOBKY YBEJMYUTCS Ha 6%, 4YeMy TaKke
CMOCOOCTBYET HEMPEPHIBHBIM POCT OHJANH-TOPTOBIIM, TJE CaMOW MOMYJSPHOW SIBISIETCS
MMEHHO KapTOHHAs yIIaKOBKa.

TpeTbuM MO BENMYMHE CETMEHTOM CTalla MeTalIMYecKas YIakoBKa, 0ObeMbl cObITa
koTopoii B 2018 roxy mocturimm 460 mMiH. mTyk. OCHOBHOW cepoil ymakOBKH M3 MeTaia
CTaJT HAITUTKH, IPEXK/Ie BCErO MUBO, KO(e, JHSPreTHIECKIE HATUTKH.

CrekisiHHasT yNaKoBKa OTIMYAETCS WHEPTHOCTBIO M TIEPMETHYHOCTBIO, XOPOLIO
3alMIaeT NpOoAYKT U HaXOAUT MPUMEHEHHWE B MHAYCTPUM HAIUTKOB JUIS YIAaKOBKU IUBA,
JIKOTOJbHOW mpoxykiuu u BuHA. [Ipu stom B 2020 rogy oObeMbl cObITAa CTEKJITHHOM
YIaKOBKH BO3pacTyT Ha 7% K AOCTUTHYT 350 MIIH. IITYK.

TpeHaoM COBPEMEHHOTO pBIHKA CTala «yMHas» ynakoBka. lIMeHHO oHa co3jaHa s
TOTO, YTOOBI KOHTPOJIMPOBATH M OTPAXKaTh BO3EHCTBHE (PAKTOPOB OKPY)KAIOIIECH Cpeibl Ha
npoaykT. Hampumep, ymakoBKa, OCHaIIeHHAs WHIMKATOPAMH BPEMEHH H TEMIIEpaTypHl,
croco0Ha TOYHO MOKa3bIBATh CTETIEHb CBEKECTH MPOAYKTa — JaXkKe [0 NCTEUEHHH CPOKa ero
TOTHOCTH. JlaHHAs TEXHONOTHS, MOMHUMO IPOYETo, MO3BOJILET IOTy4YaTh JOCTOBEPHYIO
MHPOPMALMIO O JOMYIICHHBIX MEepPe0osX B IENOYKE OXJAKICHHSA, a TAaKXKE O NMPUTOJHOCTH
MPOYKTA K YIOTPEOIEHUIO.

«YMHas» yHnakoBKa HMEET BO3MOXHOCTb HU3MEPATh WM PErHCTPUPOBATH CBOMCTBA
IOpOAyKTa, BHYTPEHHEH Cpeapl YHNAaKOBKM, a TaKKe YCIOBUM XpaHEHUS MU
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TPaHCIIOPTUPOBKK. Takas MHpOpMAIMs O NMPOAYKTE, LIEJIOCTHOCTH YNAKOBKH W HCTOPHH
MPOM3BOJICTBA MOXKET 3aTEM IEPEAaBaThCsl IOJIb30BATENIO (MHOTJA MOCPEACTBOM JIPYrUX
YCTPOMCTB, TAaKMX Kak CMapTGOHBI WIM MMKPOBOJHOBBIE MEYM CO CICHHAIBHBIMU
(YHKIMSAMU), TPEOCTABISsI BO3MOXKHOCTh ayTeHTU(QHUKALUK sl OOphOBI C MOIAEIKAMHU
WY JUIsl MHULMAIMY TPYTUX QYHKINH YIIaKOBKH.

«AKTHBHas» YNAaKOBKa» IpHU3BaHa 3alIMIIATh MNPOMYKTHl MHUTaHHA OT BHEIIHUX
BO3ACUCTBHUH, pACIPOCTPAHEHHUS MUKPOOHMONOTHYECKHX  3apaKCHHWH, IOBPEKIACHUI
BCJIEJCTBHE MEXAaHWYECKHX BO3ACHCTBHN, NPOHUKHOBEHWS MBUIM WM BIArd, OIHAKO
paHbBIIE [aHHAas 3aliuTa ObIa HCKIIOYMTENbHO NaccuBHOW. Ho mpomsBoanTenu
COBPEMEHHBIX YIAKOBOYHBIX MAaTepHajoB IOLUIM JAANbIIe — Temnepp B (pu3nko-6momoro-
XMUMHYECKHX IIPOIeccaX aKTHBHO YYacTBYIOT caMu MaTtepuanbl. OHH  CHOCOOHBI
PEryupoBaTh YpPOBEHb BIIa)KHOCTH B YIIAKOBKE, aOCOPOHMPYS KHUCIOPOJ, YIJICKHUCIBINA ra3 u
9THJIEH, Oylaronapsi 4eMy HpOJUIEBAETCSl CPOK T'OAHOCTH, M YJIYYIIAIOTCS KaueCTBEHHBIE
XapaKTepUCTUKH MPOAYKTOB MUTaHUA. B mepBylo ouepeab, OHHM  OTJIMYAIOTCS
OMOXMMHUUYECKON aKTUBHOCTBIO, MOAABISS paclpoCcTpaHeHHe MUKpoopraHu3mMoB. CoriaacHo
uccieioBaHu0 Komnanuu Smithers Pira, B 2018 rogy coBOKyNHas pbIHOYHAs CTOMMOCTH
AKTUBHON M YMHOH YIAKOBKH JOCTUIJIA 5,68 MIIpJ I0JIapoB, IPU 3TOM PBIHOK aKTHBHOM
YHOakoOBKH olieHuBaercs B 4,62 MipJ, peIHOK YMHOH ynakoBku — B 1,06 mMunumapna
nomnapoB. I1o mporao3aM KOMITAaHHH, COBOKYITHBIA PBHIHOK OyZIET pacTh CO CPEAHETOI0BBIM
TeMnoM 5,9%, nocturays k 2023 roxy oosema 7,56 MuimHapaa I0Ju1apoB.

Y4uThIBast BCe acHEeKThl HKOJIOTUYHOCTH, IPOU3BOANTEIH (UPMEHHBIX TOBAPOB NEIAIOT
CTaBKy, HPEXJE BCEro, Ha MCIOIb30BAHME MOIMMEPHOH YNAaKOBKH, MPOU3BEACHHOH Ha
OCHOBE BO300HOBIJISIEMBIX PECYpCOB — HalpuMep, MOJIMMEPOB Ha 0a3ze KyKypy3HOTO
KpaxMajla ¥ CaxapHOro TPOCTHHKa. lIpumepoM MOXeT CIIyXUThb THOKas IOJUMEpHas
yIakoBKa M3 IMPO3payHOW MHOTOCIOWHOM IUIGHKH C OapbepHBIMU CBOWCTBAMHU W3
MOJIOYHOTO OeJika, HCIOJNb3yeMasi BMECTO OapbepHBIX MaTepHalioB U3 MOJIUMEPOB,
MPOM3BOIUMBIX Ha 0a3e HepTeXMMHUYECKHX HPOXyKTOB. C ONHOW CTOPOHBI, IUIGHKH Ha
OCHOBE MOJIOYHBIX NPOTEHHOB SIBJIAIOTCS OHOpa3IaraeMbIMH, a C JIpYroil — NpHUpOJHBIE
BEILIECTBA, COJIEpXKAIINECs B MOJOKE, CIIOCOOHBI €CTECTBEHHBIM CIIOCOOOM MPOIIHTH CPOK
TOAHOCTH caMHX MpoxykTroB. CeromHss aKTUBHO paboTalOT HaJX NPUMEHEHHEM
MOBEPXHOCTHBIX MAaTEpUAIIOB HAa OCHOBE MOJOYHBIX MPOTEHHOB JUIsI M3TOTOBJICHUS
TepMO(OPMOBAHHBIX EMKOCTEH.

Cnucok numepamypol

1. I'moOanbHBI PHIHOK YIIaKOBKH: MNEPCIEKTHBBI pocta M passutus. [lo marepuanam
uccnenoBanuii Smithers Pira u Euromonitor. 19 ampens 2017. [DnekTpoHHbIi pecypc].
Pexxum  moctyma:  http://machouse.ua/press-center/s3/publications/hlobalnyj-rynok-
upakovki-percpektivy-rocta-i-razvitija.html/ (maTa oopamenwus: 29.06.2020).

2. JIyouna H. llupposas ymakoska cerogss // Kommeto Apt, 2017. Ne 3. [DnekTpoHHBII
pecypc]. Pexum gocryma: https://compuart.ru/article/25306/ (mata oOparmeHws:
29.06.2020).
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VIK 72

MupoBble OTKPBITHS IOCIEIHMX HECKOJIBKO JECSATKOB JIET B 00JacTH MCKyCCTBa
CpenHeil A3um mokas3aay BCEMY 4YeIOBEYECTBY HENOBTOPUMBIE NPOU3BEACHMS, POIUHOI
KOTOPBIX ABISAIOTCS AsepOaifkan, A(QraHucTaH BO BpeMs TpaBicHHSA (eomanoB. DTH
HCCIIEJIOBAaHNS OKOHYATEIbHO YOEOWIN WCKYCCTBOBENOB B JIOXKHOCTH CYIIECTBYIOLICH
MO3HUINHU KacaTeIbHO POJIM 3TUX CTPAH B Pa3sBUTHHU KyJIBTYpPBI, TAK KaK PaHBbILIE MOJIATANOCh,
YTO OHHM SABIAIOTCS JHINb INPOBHHIMANBHBIMM IpuaTkamu Mpana. bmaromaps stomy,
CErofHA HE OCTAaéTCsl COMHEHMH B HCKIIOUUTEIBHOM Ba)KHOCTH B3HOCA JTHUX CTpPaH B
KJ1a1e3b MUPOBOM KyJbTYpHI [1].

Oco0oro BHUMaHMs 3aCIy)KHBAET IPOYHOCTH CBS3EH, KOTOPBIMU OOBEHHAETCS IIPOLIECC
pa3BUTHsL XYIOXXECTBEHHOW KyJNbTYphl JaHHOTO pernoHa. Takum oOpa3om, Ha QoHe
o0pa3oBaHus MOLIHEHIIEro (eoaanbHOro 00MEeCTBa, IPOUCXOJUT CTAHOBJICHHE U MTOJIBEM B
apxutektype BocTtoka. Bo Bpems smnoxu Qeomanusma B apXUTEKType BaKHBIH aKLEHT
JieNialicsi Ha CTPOMUTENBCTBE TPAXKNAHCKUX >KWIMIIHBIX NOMENIeHWH (TakuX, Kak OaHwu,
JIBOPLBI, TOPrOBBIE JIOMa, capad), B HYE€M BaXHYIO pOJb OTBHIIpall HAaKOIUICHHBIC
XYJOXECTBEHHBIE HAaBBIKM, KOTOpble cTpouTend CpeaHHX BEKOB HCIONB30BANH IPHU
COOPYKEHHH MOHYMEHTAIIBHBIX 31aHUIl.

UYro kacaeTcs OCOOCHHOCTEH BO3BEJCHHS MOHYMEHTAIBHBIX 3[JaHMH, TO, KaKk W B
KyJIBTOBOM, TIPa)XaHCKOM CTPOHUTENbCTBE, BaKHOE MECTO 3aHMMAET CTHUJIb MOHYMEHTA.
JlaHHOE 371aHUE CHAPYXKH BBIIIAUT KaK NPSIMOYTOJIBHOE 3/1aHUE, C BHYTPEHHEN IIOINAIbI0
kBajgpaTHoW (opmbl. Ha mmomans u3 kaxmoi U3 CTeH 37aHusl OTKphIBaeTcs apka. CTEHBI
caenaHsl B (hopMe apKaj, BEICOTOI HECKOJIBKO SIPYCOB.

JlaHHass 1MOCTpOWKa OTHOCHTEIBHO OBICTPO paclpOCTPaHUIACh B CTPOMTENBHBIX
meneBpax Bcero CpennHero Bocroka, B TO e BpeMs IPOYHO MPOCOYMBIINCH B
apXUTeKTypHble aHcamOmu crpaH bmwkHero Bocroka. Kcrarm, uérkoe wmecrto
MPOMCXOXKACHUSI 3TOTO CTUIS 10 CHX IOp HE ompenesieHo. Takue IMOCTPOHKH 3a4acTyro
CO3JJaBATHCh C LENbI0 COOpaHMs Ha OJHOIM TEppUTOPHM OOJBIIOro KOJMYECTBA JIOJCH,
HarpuMep — BO BpeMst MOIUTBEL. He HarpacHo MedeTh HMeeT IMEHHO TaKyto GopMmy.

Ho, Hamo orMeTHTh, KOMIIO3MIMHM B TakoM CTHJIE€ — JaleKko He BCE, Ha 4YTO ObUIH
CIIOCOOHBI CPEIHEBEKOBBIC APXUTEKTOPHL. Belb OHM OTIMYHO TpeycHeln W B CO3JaHUH
KYTIOJIGHBIX 3/IaHUH, KOTOpBIE SBISUIM COOOM 3aMKHYTYIO KYIOJBbHYIO (HUIypy KyOWUecKoH
¢opmbl.  BaxHpIM  sBisieTcs  TOT  (aKkT, UYTO IPEHMYILIECTBEHHOE  OOJIBIIMHCTBO
MOHYMEHTOIIOJTJOOHBIX 3/1aHUH BO3BOAWIM 3a4acTyi0 B KPYIHBIX Toponax. CKiaJIpIBaeTcs
BIIEUATIICHUE, YTO 30/{4HMe HAPOYHO CBSA3BIBANN CBOE TBOPUECTBO C OONBIIMMH HOCEICHUSIMH,
paspabaTbiBas Ba)KHEWIIME TEOPHH T'PAaZOCTPOUTENHCTBA, YTO HE MOIVIO HE CKa3aThCs Ha
HKOHOMHUKE, HApOJIOHACEIEHNUH, a TaKKe, KOHEYHO, KyJIbType TopooB. IMeHHO oHHU co3nmamu
YHHKaJIbHYIO (POpMY BO3BEJICHHMS IIJIOIIAAN, 3aCTpanBasi €€ HeCKOIBKIMH 31aHuAMHU. KoHbpKOM
30/IYMX, HECOMHEHHO, OblJIa CaZloBO-NTAPKOBask apXUTEKTYpa.

Ha 3panmax, nocrtpoeHHbIX B CpeaHEBEKOBbE, MOXKHO BCTPETUTh TAKXKE OJHY
MHTEPECHYIO BEllb — CKPOMHYIO Ha/IIIMCh, 0003HAYAIONIYI0 UM U MECTO POXKIEHHS aBTOpa
JTAaHHOTO TIPOM3BENICHHs] MCKyccTBa. MHOTAa Haamuch MOXET MH(POPMHUPOBATH TAKXKE O
npodeccrnoHaIbHOM ypoBHE Mactepa. biaropapst 3TuM cBOeoOpa3HBIM ITOJIHCSAM, YIEHBIM
yJJIOCh YCTaHOBUTh, YTO 30A4YMM HE Tak-TO MpOcTo Obulo crarth. HeoOxomumo ObuLIO
MIPOUTH CIIOKHEUIITHH ITyTh 00yUYEHUS TAKOMY pEMECITy.
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BaxHPIM MOMEHTOM B CO3JaHMM apXUTEKTYPHOTO MIECAEBpa SBISIETCS YKpalIeHHEe
OpPHaMEHTOM. 3a4acTyl0 €ro HakKJIaJblBajM Ha IPOCTOPHbIE M POBHBIE IOBEPXHOCTH,
OCTaBJISIsl BBICTYNBI M BHAJWHBI CBOOOJHBIMM OT OpHaMEHTAa. B 3IOXy aKTHBHOrO
pacnpocTpaHeHUs PeSIUTHH HUCJIaMa MOXKHO TIPOCIIEIUTD MTOCTENIEHHOE OYHUIEHUE PUCYHKA
0T u300paXkeHu uero-mubo >xuBoro. BmMecto 3Toro BcrpeuaeM apabckue y30pbl BMECTE ©
YETKO CTHJIM30BAaHHBIM I'€OMETPHYECKUM IIPUPTOM. 31eCh ke HMEeT MECTO MOHOXPOMHBIH
OopHaMeHT. 14 BeKk KpacoyeH LBETHBIM OpPHAMEHTOM, IPEHMYIIECTBEHHO TaKKe
PaCTUTENBEHO-TEOMETPUISCKUX MOTHUBOB.

KoneuHo, kak u Bc€ Ha BocToke, Kaxaas apXHTEKTypHas €IMHHIA IUTaHHPOBANACh H
BO3BOJMJIACH 0053aTENIBHO B CBSI3H C PEIUTHO3HBIMH yCMOTpeHIAME. CKaXkeM, Oy uiicKue
apXUTEKTypHBIC aHCAMOJIH SBIISIN COOO BCeria XpaMm Uit MOJHUTBBL, a OMOIHOTEKH - MECTO
JUISL XpaHEHUS] COKPOBHUILL.

Cnucok aumepamypul

1. Bunvuux H.II. Apxurtextypa smanmii / H.II. Bumpumk. MockBa: ['ocrexmszmat, 2016.
320c.
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AHTHYHBIN CTAJIb B APXUTEKTYPE A®UH
I'opuakosa O.C.
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VIK 72

AbuHBI BUIENH B3IETHl M MAJCHUS MHOTMX OoyiblIMX UuBHiIM3auuii. ['ocymapctBo
UCTIBITAJIO pEaJbHOE YEJIOBEUECKOE CYAaCThe M KPOBaBblE TpareJuu O€AHBIX >KUTeNeil.
CroneTHHE 34aHUS TOPOJia MO-IPEKHEMY THXO U IO-KOPOJICBCKU OXPAaHSIOT TailHbI aneKkoit
MYZAPOCTH.

Axkporions

Typuctsl, npuObBIINE B AQUHBL B TIEPBEIii pa3, cpa3y Mpoxoaar oOydeHre B AKpOIoe.
HemHorue nHOCTpaHIBl 3HAIOT 3TO JIpeBHEMIIee yyno ['penun, KoTopoe JOMUHUPYET Hajg
roposoM. boruHsA MyApPOCTH M KIACCHKH IPEYecKoro Hapoaa pOAMINCH B 3ToM Mecte. EcTb
MHOT'O YAHMBUTENIBHBIX XPaMOB, IOCBAIICHHBIX APEBHETPEUYECKON BIAIBIYHIIE MYAPOCTH
Adunsbl. Bonpiioe xonudyecTBo 31aHuid AKponosi OblIo mocTpoeHo okoio [lepukia mocie
TOr0, Kak NePCUACKHUE BOKCKa BTOPrauch B ['penuro.

CumBon AduHbI

KnroueBbIM CHMBOJIOM €aMOro BaXXHOTO TPEYECKOI0 TOpOAa M CaMbIM TJIaBHBIM
NaMsSTHUKOM JOPUYECKON apXUTEKTYphl siBisieTcsi Adunckuii [lapdeHoH, XpaMOBBIH MOCT
U3 KaMHsI MEXJly IPEBHHIM MHUPOM M COBPEMEHHOCTHIO. JJaHHBIM HEOOBIYaifHBIM IIEIEBPOM
AQHTUYHBIX 30[[YMX, C KOTOPBHIMH CTaJIKHBAIOTCS JIIOAW B MpPamMope, TOPISITCS BCE JKUTENN
JpeBHEH CTPaHBbI.

Kepawmeiikoc

Ouenp Masia BEpOATHOCTH TOTO, YTO MHOTHX ITOCEIIAET MBICTb HA4aTh CBOO MPOTYJIKY C
aduHCcKOoTO Kinanbuma, Ho Kepame#lkoc - camblii H3BECTHBIN IOTOCT B TOPOJIE M XOpollee
MeCTO. 37eCh pPAaCIOJOKEHO MHOXXECTBO BEJHKOJEMHBIX IaMATHUKOB, KOTOpBIE OepyT
Hayano emie ¢ 4 BeKka 10 Halled 3pbl, PAcIONOKEHHBIX BIONb YIHIBI C XapaKTePHBIM
Ha3BaHHEM - [ paHB-cTpUT. 3/1eCh HE TaK MHOT'O TYPHUCTOB, IOTOMY YTO MHOTHE COBCEM HE
3HAIOT 00 3TON UCTOPHUH.

B craponmaBume roael Kepameikoc Haxoguicsi Ha MEpecedeHHMH OCHOBHBIX JOPOT,
cerofns miomans OMOHHMS MMeEET CTaTyc, B KOTOPOM CIIMBAIOTCSl BCE TJIABHBIC YIIHIIBI
npuroponioB A¢uH. B 3TOM Mecte coxpaHWIHMCh (parMeHTHl OTPOMHBIX JIMITMIIOHCKHX
BOpOT, KoTopble coennusiior [TopT-Cante u 6onbiryto gacte ynuil. 1o cioBaM HCTOPHKOB,
yaacTHHKH ¢ectuBans Panafin ornpasmmmcek B crapeiii [lapdeHon u Aropy. Bor Toibko
Hemb3s moro0oBaThest AkaneMueii [1naroHa, paciono)XeHHOH B pEeTHOHE.

Mownacteips daduu

Korma dwenoBexk mpuOimkaeTcs K MOHACTBIPCKOMY 3IaHHIO, OH XOYeT HACIaIuThCs
W3BICKAHHOW KJIQJAKOH 3TOTO 3[aHMA, €CJIM 3TO BO3MOXHO. /[0 HEeTaBHEro BpEMEHH OBIIT
xpam ArmoiutoHa. B HacTtosmiee BpeMs ocTajach TOJIBKO €AWHCTBEHHAS KOJIOHHA IIepen
BXOJHBIMH JBEPEMHU B MOHACTHIPb.

Jlo mectoro Beka B JaHHOM MeCT€ OBUI TIOCTPOEH HEOOIBIIOW CKHT, KOTOPBIA
3HAYUTENBHO BBIpoc A0 11 cromerws. Ero momemeHus moyTH BCe pa3pymIeHBI, HO IIEPKOBb
Cesatoit Mapun J[ladHBI HECKOJNIBKO ThHICSY JIET CTpajaja OT BPaXXECKUX HAOEroB M
3emieTpsiceHuil. Ee Heckoabko pa3 nepecTpauBau.

HanuonaneHslil My3eit apXxeooruu

Hu oxno rocynmapcTBo He JOIDKHO OCTAaThCs 0€3 JIMYHOTO My3esl IPEIMETOB, KOTOpHIE
ObUTH HalJeHb! B pacKonKax. ['penust He cuutaeTcs B 3TOM Apyroil. Camblii 3HAUNTEIBHBINR
TlocynapcTBeHHbII My3eli pacnonaraercs B Adunax. TyT comepkarcsi KOJUIEKIIMH CaMBIX
APKUX TpOM3BeNCHMH wuCcKyccTBa. OHM OTHOCATCS K pasHbIM JTalmaM TIPEYECKOH
UBMJIM3AINM, OT HeonuTa a0 Cesitoro Puma. Camble M3BECTHBIE My3€HHBIE JKCIIOHATHI
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ObuTM HalzieHBl B MMKEHCKYIO 3moxy. K HuM mnpuHajuiexar orpomueiimmne Oorarcrsa
NPEeZIMETOB M3 30JI0Ta, KOTOpPBIE HAILIM BO BpeMs pabotel skcnenuuuu Illnumana B 1876
rojly: Macka MOTHJIBI KOPOJIst C JJIMHHOM 00pOJI0i, M3HAYAIEHO €€ CUNTAIN M300paKeHueM
AramemMHOHa. A Korja OoJiee JeTajbHO TNPOBEIM HCCIEAOBaHUE, TO €€ BO3PacT CTall
HaMHOTO cTapuie - mpuMepHo 15 Bek. Eme MOXHO akueHTHpOBaTh BHUMaHHE HEHUTEIEH
HCKYCCTBAa Ha KpPacWBOM cepeOpsHOM Openoke B (opme TONOBHI OyiBONa WM JKEITHIM
Ky6xe Badwmo ¢ neHexHOM eqUMHUIEH ITOTO JKe BeKa.

Jlpyrue u3BeCTHbIE KOJUIEKIMHM BKIIOYAIOT B ceOs apXawdHble M T'€OMETPUYECKHE
IIEAEBPHI, KJIACCHYECKHE M JIIIMHUCTHYECKHE BasHWA, Aatupyemblie ¢ 10 mo 1 Beka mo
HaIlleH 3pBbI.

Hacnenust mcropun A¢uH OECKOHEYHBI, BCE OHM IOTPYKCHBI B JPEBHIOI0 HCTOPHIO
BOXHBIX JOCTH)KEHHH MAallMHOCTPOCHHS W JIOCTIDKEHHH B 00iacTH apXuTeKTypsl. Jlroan
JIOJDKHBI 3TO MTPOCTO YBHIETH.

Cnucox aumepamypul

1. Bunvuux H.II. Apxurtextypa 3manmii / H.II. Bumpumk. Mocksa: ['ocrexuszmat, 2016.
320c.
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KPACOTA U BEJIMYUE TOTUYECKOU APXUTEKTYPBI
CaskoBa O.A.

Casrosa Onecst Anexceegna — mazucmpaum,
Kagedpa 20po0cko2o cmpoumensemed u apXumeKmypul,
Tynvckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

VIK 72

HaBepHoe, HUYTO Tak HE 3aBOPAXKUBAET TYPUCTOB, KaK TOTHYECKast apXuTekrypa. 1 ato
HEY/ZMBUTENIBHO, BEIb JAaHHOMY CTWJIIO Yallle BCEro JAIOT OINpEIETCHUE «yCTpallarolle
BEJIMUECTBEHHBIH». B mepuox pa3BUTHsI CPEHEBEKOBOI'O MCKYCCTBA TOTHMKA IpHUIIA Ha
CMEHY POMaHCKOMY CTHIIIO, U OJHHM M3 TJIaBHBIX MaMSITHUKOB JAHHOTO NEPUOAA SIBISETCS
KénpaCKmit cobop.

Bricora KénpHckoro cobopa cocraBmsieT 157 MeTpoB, 4TO MO3BOJSCT €My HaXOIUTHCA B
YHCIIe CaMBIX BBICOKHX cO0OpoB mmpa. Ero crpomnu Ha mpoTspkeHHH 6 BekoB ¢ 1248 mo
1880 rr. Pasmeps! maHHOTO cOoOOpa MO CHX IMOp MOPAKAIOT CIICIUAIICTOB, MBITAIOIINXCS
pasrazaTb €ro CeKpeTbl, Belb BO BpPEMeHa, Korja co0Op TOJBKO HAaYMHAI CTPOUTHCS, Y
apXUTEKTOPOB OBILJIO rOpa3zio MEHbIIE BO3MOXHOCTEH, HEXENU ceidac, BO3BECTH 3/aHUe,
KOTOPOE JIONITO€ BpeMsl, IBIJIOCH CAMBIM BBICOKHAM BO BCEM MUDE.

Bricokue OamrHu cobopa BHAHBI u3faincka. Ero ocTpeie IIMHIN COOpaHbI TakK, Y4TOOBI
IIPOTUBOCTOATL HAIOpPy BETpa. KameHnnrple CcTE€HBI TakKe MO3BOISIOT BBLACPKMBATDH
orpoMHbIi Bec OamieH. HecMOTps Ha TO, YTO Ha MOCTPOUKY cobopa ymuio 0osice 6 BEKOB,
€ro PeKOHCTPYKIHUA BenETcs 1o ceil neHb. KaknomHeBHbIE pabOTHI MO3BOJISIOT COXPAHATh
KpacoTy ¥ BEJINYUE 3JaHNUs.

EsxeronHo cobop mocemaer 6 MHJUIMOHOB TypucToB. Ero riaBHas peiaMKBHS — MOIIX
BOJIXBOB, KOTOpble ObuTH goctaBieHbl B KémpH emé B 1164 romy. BcememctBue 3Toro
COOBITHS B TOPOJ XJIBIHYJIM TOJIBI NaJoMHHKOB. CTapas IIEpPKOBb BCKOpE IepecTana
BMEIaTh MOCETHUTENCH, MO3TOMY OBLIO NMPHHATO pelIeHHe nocTpouTh B KénbHe cobop.
WHpIMu cnioBamu, paka TpEX Iapei-BOIIXBOB BIOXHOBHIJIA FOPOKaH HAa BO3BEICHHE cOOOpa
TaKHX Pa3MepoB, YTO M OJHOTO IMOKOJEHUS JIoAeH OBLIO HEIOCTATOYHO JUIS TOTO, YTOOBI
3aKOHYUTHh HJAaHHYIO HOCTpOf/'IKy. 310 OAVWH H3 TEPBBIX IPOCKTOB, HAaJ KOTOPHBIM B
OyKBaJIbHOM CMbICIIE pPa0OTajJ0 HECKOJbKO MOKoyeHHid. [IpeicraBurenn  Kaaoro
MOCJIEIYIONIETO TOKOJICHHS BEPIIIH, YTO C IPOOJIEMOI CTPOUTENIECTBA CIIPABSITCA UX JIETH U
BHYKH.

Emgé onmna 3aragka Kénbackoro cobopa — Gonbmire u npounsie okHa. B Cpennue Beka
JIOJM emE He BJIAJIENN NCKYCCTBOM CO3aHMs CTEKOJ OTPOMHBIX pa3MepoB. TeMm He MeHee,
CYIIECTBYET BEpPCHs, 4YTO CPEIHEBEKOBHIE CTEKJIOBaphl NENWIM KaXIbli BUTpPaX Ha
(bparMeHTHI, KOTOPbIE KPEMHIIICh APYT K JIPYTy C TOMOIIBIO CBHHIIA.

IIpu pexoHCTpyKIMH CcTekIo TpebyeT ocobo OepexxHoro obOpamenus [1]. OmHO
HEBEPHOE JBHKCHHE CIIOCOOHO pa3pylIuTh MHOTOBEKOBBIE TPYyIbl. UTO MpHMeUaTesIbHO, B
T€ BpEMEHa CTPOWTENIM TakKe YMEIH XOpomo paboTtats co cBeroM. OHHM 3HAIM, KaKUM
MMEHHO 00pa30M CBET JOJDKEH NMPOXOANUTH Yepe3 CTEKII0, He HCKaXxast n300pakeHue.

W ecnu Hacuér GamieH CTEH M OKOH BCE CTAHOBHTCS MPEEIBHO SICHO, TO OCTAETCS eImé
OJIMH BaKHBIH BOMPOC: KaKUM K€ 00pa3oM AepkHUTCS B codope moTosiok? Bemas y moboro
TypHUCTa, 3aXOAAIIETO BOBHYTPH 3/IaHUS, CO3a&TCs OIMIyIIeHHe, OyATO OBl MMOTOJIIOK HMapUT
HaJg HuM. Jleno B TOM, YTO MOTOJNIOK JIEPXKHUTCS HE W3-3a TOJCTBIX CTEH, a Ojaromaps
CTpenbuUaThiM apKaM, KOTOpble HallOMHHAIOT pEOepHbIi Kapkac. Mexy apkaMu MpoJIoKeH
TOHKHUH CJIOM KHpIu4a, KOTOPBIH, COOCTBEHHO, M 00pa3yeT MOTOJIOK MIM HEPBIOPHBIN CBOJ.
OH, B CBOIO O4Yepeb, TAKXKE SBISETCS TJABHBIM 3JIEMEHTOB TOTHUECKOH apXHTEKTYPHI.
BerpoeHHbIe KOJOHHBI TIEpPEaloT BEC COOPYXKEHUSI OcHOBaHMIO. Kak ObI 5TO CTpaHHO HH
3By4aJlo, HO MOJOOHBIN CIIOCOO MO3BOJISIET HOTOJNIKY IOJ/IEPXKUBATH Ce0sl CAaMOCTOSTENBHO.
Tak nnm wWHade, CBOAYATHIM MOTOJNIOK HECET UyNOBUINHYIO HAarpy3Ky, M OKaXXHCh Iapa
KaMHEW He Ha MecTe, TO Bc€ pa3oM oOpymutcs. M3-3a GONBIIOTO NaBICHHS Ha CTEHBI,
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KOTOpPOE€ OKa3blBaeT IIOTOJOYHBIM CBOJA, HMX HYXXHO JONOJHHUTEIBHO YKPEIISATh IO
TOPU30HTANBHON ocH. [l 3TOM Lenu MPUMEHSIOT CIELUalbHbIC MOANOPKHU, HAa3bIBAEMbIE
KOHTp(opcamu.

BrlmenepeuncieHHble acleKThl, MO3BONSIOT CAENIAaTh BBIBOJ O TOM, YTO MPOYHOCTh
KénbHckoro cobopa 3akimodaercs B CISIYIOMINX dJIeMEHTax:

* ocobas (opma IIIHIICH;

* KAMCHHBIC CTCHBI;

* BUTPaKHbIC OKHA,;

* KOHTP(OPCHI, YKPETIIAIONINE HEPBIOPHBIHA CBOI.

B 3akmrodenue MOXHO N00aBUTH, 9yTO KEMBHCKHMIA COOOp MO MpaBy MOKHO CUHUTATH
OJIHUM W3 Belnyailux 37aHuil B Mupe. VccaenoBaTeneid 1 mpocTo TYpUCTOB A0 CUX IOP
MOpa)kaeT He TOJIbKO €ro BHEIIHWI BUJ, HO U 3aragouHas ucropus. Ilo ceil neHp oH
SIBIIICTCSA OJJHOM M3 INIaBHBIX JOCTONpHMedaTenbHocTel ['epmanuu.

Cnucox aumepamypul

1. Hlybun JI.®@. ApXuTeKTypa IpaXAaHCKHX W NMPOMBIIUIEHHBIX 3xaHui / JI.O. 1llyOuH.
M.: EE Meawua, 2015. 576 c.

COBOP CBATOI'O BUTA. LIEAEBP I OTHYECKOM
APXUTEKTYPbI
CaskoBa O.A.

Casxosa Onecs Anexceesna — mazucmpanm,
Kagheopa 20poocko2o cmpoumenscmea u apxumekmypel,
Tyavckuii eocyoapemeennblil yHusepcumem, 2. Tyaa
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CaMyl0 3HaUMMYI0 CBSTBHIHIO UYexuM MOXXHO YBHJETh B LEHTPE CTOJHIBL. OTO
kadeapanbHbiii cobop Cesatoro Bura. 3maHue Takoe BBICOKOE, UYTO OTPAXKACTCS B BOJAX
peku BnraBel. CoOop cunTaeTcs UCTOPUKO-KYIBTYPHBIM HAcleAMEM M BHECEH B CIIMCOK
IOHECKO. Xpam sBnseTcs pe3uAeHIed ApXHEmucKona, B HEM 3aXOPOHEHbI YEHICKHe
KOPOJIH, a TAK)KE XPAHATCS] KOPOJIEBCKHUE PEralIiH.

Hauanoce Bce B 10 Bexe npu npasienun Cesaroro BamyaBa. OH BO3BEN XpaM-pOTOHLY,
KOTOPBIH OBUT MOCBSMIEH CBITOMY BuTy. Xpam ObLIT BHITIOHEH B CTHIIE poMaHTH3Ma. [1o3xe
XpaM-pOTOHIy CMEHWIIa TpexHedHas 0a3minka, KoTopas IpegHa3Hadanach Il KOPOHAIMH
1 OBbUIA MECTOM 3aXOPOHEHHS IIEPBOM AMHACTHH YEIICKUX KOPOJIEH.

Panee Ha ero Mecte ObuIa MasieHbKas 1IepkoBb. Ee QyHIaMeHT YacTHYHO COXpaHWIICS U
cerojiHs. 3a BpeMst CTPOUTEIbCTBA CMEHWIICS HE OJIMH apXUTEKTOP, TOITOMY XpaM BoOpal B
cebs pasnuYHBIE CTWIM W HANpaBICHUS: TOTHKA, HEOTOTHKA, OapOKKO, POKOKO M
peHeccanca. B Mupe 370, moxanyi, yHukaibHoe ctpoeHue. EnBa nu B EBpomne Haiigercs
4T0-TH00 1Mo100HOE.

ApxutekropoM cobopa Obl1 HazHaueH Mathe m3 Appaca [1]. Ero ocHoBanme ObuLIO
3anmoxeno 21 HostOpst 1344 roma. Ha »3Toit TopKecTBEHHOH 3aKiIajKe MPUCYTCTBOBAN JaXKe
KOPOJIb CO CBOMMU ChIHOBbAMH. [lociie cMepT Matbe, ero cMeHun Hemeukuil macrep Iletp
[Mapnepax.

On HemHOro mopaboran 1o IulaHaM MaTbe, a 3aTeM MPOAODKWII BOIUIOLIATH
coOcTBeHHBIE HJeH. Bo Bpemsi BOWHBI CTPOMTENBCTBO NPHILUIOCH NMPHOCTAHOBHUTH. Jlaiee
OHO npojokuiochk ¢ benenukrom Peiirom. Dto Obi1 wenickuii apxurekrop. Ho Bo3HUKIN
TPYyIHOCTH C (PMHAHCHPOBaHMEM, M Pa0OTHI 3aMeIHiINCh. B oO0Iel ciioxxHOCTH, 31aHue
BO3BOAMIIOCH IIECTH BEKOB.
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Co0op cuuraercs cambIM UIMHHBIM B Mupe: 128 merpoB B miuuHy U 60 MeTpoB B
mmpuHy. Beicora cocrasnsier 124 metpa. Ero MoxxHO yBUzieTs ¢ moboi Touku [Iparu.

3ananHelil Gacax — 3To raaBHbINH BXoa. COOKY, Ha BOPOTax, MOKHO YBHJETh CLIEHBI U3
jgereHn o Kopoje Bampase. Tarxke TaM H300pakeHbI 3Talbl CTPOUTENLCTBA ATOTO
rpaHauo3Horo coopyxenus. Hajg Bxomom — OuOneiickuii croxer «Pacmsitie Xpucray.
Mesxny KOIOHHaMH pacronaracTcsi OoJbIIas po3eTTa ¢ BUTPAXKOM, HILTIOCTPUPYIOIIUM
crieabl COTBOpPEHHS MHpa

C roXHOW CTOPOHHI Ha (hacajie HaXOAUTCS 3HAMEHHTas Mo3anka «CTpamrHeid cym». OHa
CUHTACTCS CaMOH JAPeBHEH COXpaHUBIIEHCS YEMICKOH MO3auKHU. 371eCh HAXOAUTCS eIl OIH
BXOJI, KOTOPBIN Ha3bIBACTCS «30JI0THIE BOPOTa.

Ha ceBepe n BocToke (hacazpl TOKE yKpalIeHbI BUTPa)KaMH M CKYJIBIITYPAMH.

Ha BomocTokax BoccemaroT XuUMeEphl. OTH KOMIIOHEHTBI XapaKTEepU3YIOT CTHIIb
crpoutenseTBa Opannun CpegHux BekoB. CUMTANIOCh, YTO XMMEPHI JOJDKHBI 3aIlUINATD U
OTrOHATH TEMHBIE CHJIBI.

Camast BBICOKas 4acThb coO0opa — 3TO OalrHs-KOJIOKOJIBHS. Haxomurcss oH Ha 10KHOU
ctopoHe. Ee mmmae yxomuT B HeGo Ha 95 merpoB. Ha OamrHe ycTaHOBJIEHBI [ABa
mudepoOiara: ¢ yacamMu ¥ MHUHyTamMu. Ha BeplIMHy MOKHO TomacTh 1o JjectHuue uz 300
CTyNEHEH U yBHIETh MaHopamy [Iparu Bo BceM ee BETUKOJICITHH.

Becp ancambip cobopa Cesaroro Bura ctpemurtcs BBepX. BTopoii spyc BBIIIOTHEH B
BUJIE CIUIOIIHOTO KpPYXeBa M3 OKOH. Uepe3 SpKHE BHUTPaKH COJNHIIC IPOHHKAET BHYTPb
3JIaHMs, U CO3/1AeTCsl YAUBUTEIbHAs aTMocdepa.

BayTtpennue yopaHcTaa

BayTtpu noctpoena 21 xamenia. 9To cBOero poaa KOMHAThI s MoauTB. OfHa Kamesia
HCTIONB3YeTCs KaK COKpOBHIHMIA. A B Kaneiuie CBaroro BaipiaBa 3aXxoOpoHEHbI MOHApX U
ero cokpoBuinia. CTeHBI CHSIOT 30JI0TOM, IPAaroleHHbBIMH KaMHSIMH, YKpaIlleHbl y30paMu.

31ech MOXKHO YBUAETh CKYJIBITYpPBI NMPaKCKUX Koposel. 37ech *ke, B Kallesie Xopa,
MOKOATCS U YeUICKUe KHs3bs. CKyIBITYpPHI KOPOJEH U apXHEMUCKONOB YKpalIaloT 31aHue
H3HYTpH.

B stoM cobope crnenuanbHO OTBEICHA KOMHATa, B KOTOPOW XPAHATCS PEraliiy JUls
kopoHanuu. [To mpaBuiaM, JBeph 3aKpbiTa Ha ceMb 3aMKOB. Kimouamu o0nazaroT camble
BIIMSTEIbHBIC IpecTaBuTENN Yexun:

- IPE3UIEHT;

- IPEMbEP-MUHHUCTP;

- M3p;

- TIpeJicelaTeNId HIKHEH IaiaThl MapjaMeHTa U CeHaTa;

- IPaXKCKUU apXUENUCKOIL

- nekaH (unuana cobopa Cpstoro Bura.

3nechk pacmosiokeHa OmbaHoTeka. B Hell xpaHsATca pykomucHbele KHuUrH. Kpome Toro,
cobop Cearoro Buta — 3T0 He TONBKO Xpam, HO eme u My3ed. OH mopakaeT CBOMM
MOTYIIIECTBOM U CBOCH HETPEB30WEHHON KPAacoOTOW. YHUKAILHOCTE cobopa Csaroro Bura
BO MHOTOM: B €I'0 HCTOPHH, B €r0 T'PaHAMO3HOCTH, B ero 3HaueHnu. [TyremectBys no [Ipare,
HEJIb3sl YIYCTUTh BO3MOXKHOCTH YBHUAETb M IOCETUTH OJHMH M3 BEJIHKOJIETIHBIX MPHMEPOB
TOTUYECKOTO CTHJIS ¥ MOJTYyYUTh ACTETHUECKOE yJOBOJIBCTBUE OT YBUJEHHOTO.

Cnucok aumepamypul

1. Hlyoun JI.@. ApxurexTypa TpaXIaHCKUX M MpOMBINUICHHbIX 3gaHuil / JI.O. [lyOun.
M.: EE Menua, 2015. 576 c.
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PA3BBUTHUE APXUTEKTYPbI XOPBATUU
Copoxkuna E.1O.

Copokuna Eezenust FOpvesna — macucmpanm,
Kagedpa 20po0cko2o cmpoumensemed u apXumeKmypul,
Tynvckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

VIK 72

CoBpeMeHHas cTpaHa XOpBaTus HaXOIUTCS Ha IOT0-BOCTOUHOH cTOpoHe EBpomsl.
MHorue rojsl ¢ Hayaja Hameil 3pbl U O CErojiHs, CTPEMHUTEIbHO MPOXOIUT MO 3TAIHOE
pa3sBUTHE apXUTEKTyphl. XapakTepHOW dYepToi 3044ecTBA CUUTACTCA CIUICTCHUE
UBIIIN30BAHHBIX Tpanunuidi Boctoka n 3anama. 3HaunmMoit 0cOOEHHOCTRIO (POPMHUPOBAHUS
Ha TEPPUTOPHHU TOCYJAapCTBA SBIACTCS CPABHHUTEIHHO HAYAIBHBIA M OOJBIION CTENCHB
TPaIoOCTPONUTENBCTBA, TaK KaK B XOPBaTHH OOJBIIOE KOMWYECTBO HACEICHHBIX ITyHKTOB,
OCHOBaHHBIX €lI€ B IEPHOJ CPEIHEBEKOBbs. beccropHON BepXyILIKON CTPOUTEIBLHOTO
nporecca B MECTHOCTH 3TOH CTpaHbl cTajla apxXUTeKTypa 3tana JlanmarnHckoro Peneccanca
[1]. CTtumynoM UHTEHCUBHOTO (YOPMHUPOBAHUS M OCOBPEMEHHUBAHHUSI 3014€CTBA XOPBATCKOTO
rocyJapcTBa CTajlo MpHOOpeTeHNEe He3aBUCHMOCTH.

Xpam bosbmioit u xpam Henryna

XpaMm TIOCTpOeH B Hayajle BeKa Ha CeBEepO-3allafHOW CTOpOHe Iuomaau Mapadop,
KOTOpasi CYUTAETCA CaMOM KpyIHOMU U IpeBHeHel B ropoae Ilopeda, moaToMy noceueHue
JAHHOTO  Meramojuca TIIOCTOSSHHO BBOJAMUTCS B  O3KCKYpCHOHHBIM mmaH. Hemano
YBIICKATEIFHOTO CMOJKET YBHJETh JIIOOOMBITHBIN TYpHCT, COBEpINAsl IPOTYIKY IO YJHUIIE
JlexymaHyc, Takxke IMopagyeT IJia3 ITyTeIIECTBCHHMKA HeOONbIION (oHTaH co craTyel
npesiecTHOro pebeHka. B HacTosimee BpeMs COXpaHMIACh HE3HAUWTEIbHAsl 4acTh CTEHBI
(acaga Benmuuaiilero xpama, MHOTHE TOZBI OH SIBJISUICS OYEHb BEJIMKUM IO pa3MepaM B
MecTHOCTH AnpuaTukd. Xpam HenTyHa pacronokeH Hemoganeky oT bospimoro xpama.
CrpoeHue, MOCBAIIEHHOE JIETeHAaPHOMY MOpCKOMy OoxkecTBY HemrTyHy, pacmosiokeHO B
MapKoBOM 30HE Ha 3amaJHOM CTOpPOHE, YIeNenu OTIEIbHblE YacTH JaHHOW JApeBHEH
noctpoiiku. VIHTepecHbIe MecTa )KHBOIMCHAS IPUPO/Ia IPUBIEKAIOT TYPUCTOB.

JpeBuepumckas apka Ceprues.

B Xopsatuu B ropoae Ilyma 3amoMHHArOMIasCs apXUTEKTypa TpuymbaibHas apka,
BBICTPOCHHAs MEXJy [BajlaTh ICBATHIM M JBAJaTh CEAbMBIM TOJaMH JI0 HAIIEH 3pHI.
YectByst OparbeB CeprueB 3a mobeqy B MOpexomHoM 0010, Oblla CO37aHa JaHHas
JOCTONIPHMEYATEeIbHOCTh.  MuU(HUUIEeCKne CO34aHus, KaMEHHBIE Y30pbl, KOJIECHHIBI,
3aJI0’KCHHBIE JIOIIA/JbMH, BHHOTPAIHBIE JIO3bI M300pakeHBbI HAa 3alaJHON CTOPOHE apKu.
3a4acTyl0 UMEHYIOT €€ 30JI0THBIMH BOPOTaMH. DJUIMHUCTHYECKUH CTWIIb C ONpEeNICHHBIM
BO3JICHCTBIEM BOCTOYHOTO MCKYCCTBA NpHUMEYaTeNbHas M3IOMHUHKA odopmiieHns. MHorne
XYAOKHUKH CTPEMIINCH 3aledaTiieTh YAWBUTENBHOE W BEIHKOJIEIIHOE COOpPYXXECHHE,
MIPOM3BEICHUE BEIMKOTO MMKENIaH/KEJI0 W Ha CErofHs HAaXOAWTCS B OJHOM M3 MYy3EeB
Opanmuu. Apka yCTaHOBJICHA MPOYHO Ha (HYHOAMEHT W3 KPYIHBIX KAMEHHBIX OJOKOB C
pacumpeHreM HIKHEH 9acTH TOCTPOWKH, HAa HUX ONPE/IEIeHHB OTBECHBIC IUTUTHI, KPACHBO
o opMIICHHBIE THIISICTPAMH, KOTOPBIE YCTPEMIICHBI B CTOPOHY METAIOJNCa, JeKOPHPOBAHEI
[[BETOYHBIM Yy30poM n3 KaMmHA. OCHOBHas TaHENb YKpalleHa PHUCYHKOM aHTEJIOB C
pacnpaBleHHBIMH KPBUIBSIMHA BCTYNHBIIHE B O0pb0y co 3Meel, cPUHKCH, nenbGUHBI U
rpuQoHBI H300paXKEeHBI Ha HaPYXKHYIO TPAaHMIly apKW. B Hamm JHU 1oiomans psSaoM ¢ apkon
3a4aCTyI0 CTAHOBHTCSI MECTOM /I NIPOBEACHUS MIPA3HUKOB, (heCTHUBAIEH M MEPONPUSITHI
KyJIbTYpHBIX.

Cobop xadenpansublii Bosnecenus [esbl Mapuun

JocronpuMeuaTenbHOCTRIO  JpeBHeHero  ropoaka  JlyOpoBHHMKa — cuMTaeTcs
KagenpanbHbIii coO0p, MOCTPOCHHBIH COTJIACHO IJIaHY PUMCKOTO 30/14€Tr0, B CTPOUTEIHCTBE
XpaMa y4acTBOBAaJIM HTAJbSHCKUE 30[J4ME IO MPHUINIAMICHHUI0. V3-3a HE CBOCBPEMEHHOI
OIUIaTBl MHOTHE OTKa3bIBANINCH paboTarh. [locTpoiika CBATWIMING JUIMIACH MSATHACCST
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neBath Jer. MectHblii apxurekrop Wibs Kamumu nocnepnuM 3aBepiuan paboTy Haj
cobopoM. Hemano nerenn cinoxeHo 00 3TOW LEpKBH, caMasi HHTEPECHAas pacCKa3blBaeT O
TOM, YTO Ha 3TOM Yy4acTKe pacliojarajcs MOHACTBIpb, IIOCTPOEHHbIH Puuapmom xpabpoe
cepaule. B Teicsiua IIECTHCOT IIECTHAECAT CEABMOM TOJXY IOCHE 3eMIETPSICEHHs OH ObLI
paznoman. OJJHaKO He BCE COTVIACHBI C TaKOW TEOpHEW M CUMTAIOT, YTOo Puuaps mpuHUMAa
ydacTHe B cTpouteinbeTse. [1o nare ¢pparMeHToB npeBHEr0 GyHIAMEHTa MOKHO ONPEACIUTh
Ha4YalbHBIH MPOMEXYTOK OCHOBAHHWS LEPKBH HE COBIAJAIOIIMM C Ipue3roM Pugapna,
KOTOPBI TNPHOBIT Ha MECTO HECKOJBKO MAECSTKOB JIET MOCHe MHOCTpoeHHsA. B xpame
COXpaHEHbI LICHHbIE TBOPCHHSA, CTOHMT YIEIHTh OTACIBHBIH HHTEpeC ajTapHOMYy o00pasy
VYcenenue boropoauupl, mnpousBeneHHOMY THIMAHOM, NPHOOPETCHHOMY [UIS CBSITHIIMIIA
oparctBom Jlazapuan. Ctarys Boropoawmiisl, o cioBaM HaceleHHS TOpOJKa, crocoOHa
YIPaBISITH MOTOAHBIMU YCJIOBHSMH, B 3aCyLUIMBYIO MOpY €€ HOCHIHM II0 TOPOXY JUIs
HOSBIICHUA 10X, B COOOpE OHA PAcIOIOKeHa Ha 3aIlaJHON CTOpOHE.

Cnucox aumepamypul

1. Dunuknoneauss MckycctBo. Tom 7. Y. 1. Apxurekrypa, H300pasuTeIbHOC H
JIEKOPAaTUBHO-NPUKIAAHOE UCKYCcCTBO. 1. pen. Akcénosa M.[I. M., 1998.

NEPBBII <HEBOCKPEB» B CAHKT-IETEPBYPITE U EI'O
APXUTEKTYPA
Copoxkuna E.10.

Copoxuna Eszenus FOpvesna — mazucmpanm,
Kagheopa 20poocko2o cmpoumenscmea u apxumexnypbl,
Tyavckuii eocyoapemeennblil yHusepcumem, 2. Tyaa

VIIK 72

Ha HeBckoMm mpocnekte BO3BBINIAETCS 3[aHME IIIHIb KOTOPOTo yKpamaer OOoJbIIon
CTeKJIAHHBINA Tio0yc. Ero Bo3Bena B Hadaje MABAAIATOTO BeKa KOMIAHHA «3HUHTEpY,
nocrpouBiias B Helo-Mopke oiuH u3 mepBhIX HeGOCKpEGoB. I1OMyIspHEIE apXUTEKTOPHI
ropozaa ObUTH MPOTUB TaHHOTO MPOEKTA, HO ero cyabOy peurmn Huxoomait 1.

[IITab6-xBaptupa B IlerepOypre

Komnanus «3uHrep» ofHa U3 NEPBBIX BHEJIPHUI HOY-Xay B IIBEHHOM Npou3BoAcTBe. Eé
MAaTEeHT Ha UroJIKy C YHIKOM Ha OCTpHE, MO3BOJIMI 3aHATh BEAYIIEe MECTO B MPOU3BOJCTBE
MIBEHHBIX MAaIlIWH. 3aBOCBHIBAas HOBBIE PBIHKM COBITA Ui CBOGH NPONYKIHMH, (GHupMa
OTKpbIBaJla (PUIMANBl B pa3HBIX CTpaHaX. 3WHTEp KyNHJI YJ4acToK 3emin Ha Heckom
MPOCIEKTE 32 OJIMH MUJUIMOH pYOJIeH /ISl OTKPBITHS CBOEH IITA0 - KBAPTHPHI.

[lepBeIii poekT «HEOOCKPEDa» He OBbLT yTBEPXKIEH, TaK KaK HE BIMCHIBAJICA B OOIIYIO
apXUTEKTypHYI0 KoHuemmuio ropoga. Ha HeBckom He paspemanoch BO3BOIUTH 3IAHUS
BhIIIe 22 MeTpoB [1].

CrpoutensctBo Jloma 3mHrepa OBUIO IMOPYYEHO H3BECTHOMY apxurekTopy IlaBimy
Crozopy.

ApXUTEKTYpHBIE HOBIIIECTBA

ITockoapKy ¢ HEOOCKpeOOM HE BBIIIIO, APXUTEKTOP KOMIIEHCHUPOBAJ BBHICOTY HOBBIMHU
TE€XHUYECKUMU HOBUHKAMH.

BriepBbie mpu cTpoWTENBCTBE 3/1aHMS OBII MCIIOJIB30BAaH METAIIMYECKUi Kapkac. JTo
MO3BOJMIIO YKPACUTh €70 OTPOMHBIMU OKHAMH.

Jpyroe HoBIIECTBO — cTekisHHas kpelma. OHa mnepekpeiBaiga ABop. BomocTounsie
TpyOBI ObIIIH yrpsATaHbl B cTeHBI. CHET ¢ KPbIIT YOUpaJICs ¢ IIOMOILBIO MOIIHEIX CTPYH mapa.
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BHyTpeHHs cucTeMa KOHIULIMOHMPOBAHMS, IaAPOBOE OTOIUICHHE, JTU(THI, BCTPOCHHbIC
celi(pl cTany eme oJHUM 13 HOBIIECTB, HCIIOJIb30BAHHBIX TIPH CTPOUTEILCTBE.

W Bce-TakM apxXMTEKTOp pEMIWI CcOo3JaTh WLIO3MI0 HeOockpéba. beuta Bo3BeneHa
OamrHs- GoHaph, YKpallleHHAs! CTEKISIHHBIM Ti00ycoM. OH ocBemajics M3HYTPH, CHAPYXH
T MHALUAJIBl KOMITAaHUU «3UHTEPY.

KoneuHo, oTeuecTBEHHBIE TYpY OT apXHTEKTYpPhI OBUTH NMPOTHB TAKOTO «MOJCPHHU3MaY.
Ho Bpems Bce paccTaBmilo Ha CBOM MECTA.

BrewHui 1 BHYTpeHHUN AEKOP

Bo BHemHeM nexope 34aHUs ObLIa MCIONB30BaHA KOBKA w3 OpoH3bl. OHA NMPHCYTCTBYET
B JIeKope (hpaHIly3CKUX OaIKOHOB, MBepell u peméTok. Dacaa yKparmaii cTaTyd OpOH30BBIX
JEBYIIEK, IePKaINX B PyKE BEPETCHO U IIBEHHBIC MAIIUHEI.

BHyTpeHHss OTHeNnKa npeBeliaina IOMIE3HOCTh. 31eCh ObUIM MTPUMEHEHBI KappapcKui
Mpamop, CycalbHOE 30JI0TO, MOPEHBIH Ay0, IeTanu U3 MeIu.

OpHako AeHer Ha MOJHYI0 OTAEIKY BHYTPEHHETro JieKopa He XBaTuno. BepxHue 3taxu u
JIECTHUYHBIE TTONETHI 0pOPMIICHBI MEHEEe IEHHBIMU MaTepHaIaMH.

Ilo cnmyxam «3uHrep», MIaHUpOBajia cAaBaTh BEpXHHE ITaXKH B apeHIy. B cymiHoCTH,
3TO OBLI INPOEKT NEepBOro OW3HEC-IIEHTpa, I/ apeHIaTOpOM HIDKHHMX OSTaXKed cralo
KoHCynbcTBO CIHA. DTtuM KommaHus «3HUHrep» NOTYEPKHYJIA CBOK aMEPUKAHCKYIO
MPUHAIICKHOCTb.

AMepUKaHCKUN open

Jowm 3unHrepa ykpaman opén. Ho ato He aByrnassiii cumBon Poccnu. OH OBLT B3AT U3
aMEpHUKaHCKOTo repda M yCTaHOBJIEH Ha KYIOJE 3/1aHHS.

Bo Bpemena pesomonpu 1917 roma oOH yiened, HaBEpHOE, MOTOMY YTO ObLI
amepukaHckuM. Ho B 1BaanaTeie roabl ero Tuxo yopanu. OH CHOBa BOCIApHJI HaJl KyIIOJIOM
y>Ke B IBaJIIaTh IIEPBOM BEKe.

IlonynsapHsbiil «loM KHUTH»

Korga mactymun 1918 rox, 31aHHe HAIMOHAJIM3UPOBANU. BONBIIEBUKH pa3MeCTIIIN
3/IeCh CKJIaJl, a 3aTEM Iepeain U31aTeIbCTBAM.

HoBoe ncnions3oBanme Tpedosano HoBoro Ha3BaHus. Tak «Jlom 3uHrepa» cran «Jomom
KHUTHY.

Ha naByx sraxax pa3mecTWsiCs caMblil KpyHHbIH KHW)KHBIA Mara3uH, CTaBIUIUN B
MIOCJIC/ICTBUN BEAYIIMM B CBOEM CETMEHTE. A Ha BEPXHHX OOYCTPOMIIMCH M3IATENbCTBA
«XynoXKecTBeHHasl JuTepaTypa», «VICKyccTBO», AETCKOE H3/1aTelbCTBO, OPTaHM30BAHHOE
no3toM C. Mapiiakom.

Bo Bpems 0110Kaibl TOpO/ia, KHMKHBIH MarasuH MpoJiojbKall paboTars.

Haunnas ¢ 1949 roga 3mech crayiu peryssipHO HPOBOAMTHCS IMOMYJSPHBIE KHIDKHBIC
6a3zapsl. 37eCh K€ IPOBOAMIUCH IUTEpATypHBIE Beuepa.

CHMBOJI KyJIbTYPHOU KU3HH

ITocne paszama Comerckoro Coro3a Ha 37aHHE CTaJld NPETEHAOBATh HAaciIeTHUKH .
3uHTepa W ApyTHe YacTHBIE MHBECTOpHl. Ho mobenmnu 3ApaBBIii CMBICT M KyJIBTypHBIE
TpaJULMU TOPOJa.

Cnucok aumepamypul

1. Oummknonemus McekycerBo. Tom 7. U. 1. Apxwurexkrypa, HW300pasuTe]bHOE U
JIEKOPaTHBHO-TIPUKIIQHOE UCKyccTBO. I'71. pen. Akcénora M./I. M.,1998.
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HIBET B APXUTEKTYPHOM NPOEKTUPOBAHUUN
Copoxkuna E.1O.

Copokuna Eezenust FOpvesna — macucmpanm,
Kagedpa 20po0cko2o cmpoumensemed u apXumeKmypul,
Tynvckuii eocyoapemeennvlil yHusepcumem, 2. Tyna

VIK 72

[IpoexTupoBanue cTpoeHHs MOApa3yMeBaeT TO, 4YTO HEOOXOAWMO NPUHUMATH BO
BHHMaHHE MHOTHE (aKTOpbl, YTOOBI Oy/yliee COOpyKEHHE HE TOJIBKO ObLIO YHHKAJIbHBIM,
HO MJCalbHO BIIMIIOCH B TOpoJcKod oOpa3. Cam o00pa3 apXUTEKTypbl Oa3upyercsi Ha
MPOEIPOBAaHUN BHYTPEHHHX B3IIAZ0B APXUTEKTOPA C MTOMOIIBIO (hOpMEI 1 11BeTa. [losTomy
raMma, WCIIONb3yeMasi NMPHU MPOCKTUPOBAHHH, SIBICTCS Ba)KHOM aTpuOyTHKOHW OymyIero
obwekra [1].

Tak kak B ropose 0ObeANHEHBI KaK UCTOPHS, TaK M WHAWBHIYAIbHOCTH KYJIBTYDHI, TO
HEOOXOAMMO TPAaBWIBHO TOAOOPaTh MANUTPy JUIA IEJTOCTHOCTH XYJOKECTBEHHOTO
apXUTEKTypHOTo oOpa3za. llBeT oka3biBacT BIMSHUE HE TOJBKO HAa TOPOACKYIO KHM3Hb, HO
ABJIsIeTCS 0cO00W BpeMEeHHOW MeTkoW. [103ToMy MOMKHO CKa3aTh, YTO KaXXJIOMY OTPE3KY
HCTOPUU COOTBETCTBYET CBOSI KOJIOPUCTHKA.

Crnenyer OTMETHTh, YTO apXUTEKTypHas MHaJUTpa OTJIMYAETCS OT >KUBOIMCHOM, OHa
ABJIsIETCS OoJiee JIOKaJbHOW. B apxurTekType LBET HECeT JIMIIb KOHCTPYKTHBHYIO POJIb,
BBIICIAS OIpElEICHHbIE 31eMEeHTHl. HO B HEKOTOpBIX KyJIbTypax IpU IOMOILIU LIBETA
BBIIENAIN CUMBOIHYECKHE dJIeMeHThl. OTHAKO B COBPEMEHHOCTH L[BETOBasl raMMa JOJKHA
COYETATHCS C OCBELICHUEM H OKpYKAIOIIEH CPenoil.

Ha naHHBII MOMEHT apXUTEKTOpBI U1 ONpPENENICHUS MaIUTPbl JOJKHBI YYUTHIBATH
HECKOJIBKO (haKTOPOB:

Spxocth. CTOUT OTMETUTH, YTO CaM IO ceOe OINPEAEICHHBIH [BET HE MMEET SIPKOCTH.
OHa mnosBisAETCS NPU YCWIEHHHM WM YMEHBLIEHHM HCTOYHHKA CBETA, a TAaKXKE OT €ro
HaIpaBJIeHUsl U paccTosiHUs OoT Hero. [loaToMy Bo3HHKaeT 3((eKT TEMHOrO MM CBETIIOrO
L[BETA.

HacpimenHocTs. HachIeHHOCTh I[BETa BBIpaXkaeTcs B NPHUCYTCTBUH CEPOTo, Oeoro
WIM YEPHOT'O B OTTEHKE, YTO OTBEYAET 34 €r0 UHTEHCUBHOCTb.

IIpu conocraBneHUN NEPBBIX ABYX IIYHKTOB BBIIEISIOT CIEAYIOLIUE TUIIbL:

BJ'IC,I[HLIG — OTHOCATCA K CBETIIOMY LBETY, KOTOpBIﬁ 06naz[aeT HEBBICOKOM
HACBIIICHHOCTBIO. ‘-Iau_[e BCCI'0 UCMOJBb3YHOT B KQUE€CTBC KIIFOYCBOI'O LIBETA q)acaz[a
IlacTempHBIE — OTHOCATCS K CBETJIBIM OTTCHKaM, KOTOpPbIE HMCIOT 60.]'IBH.IyIO

HACBILEHHOCTh. MHOr1a Takke HCIOIb3YIOTCS B KAUECTBE [NIABEHCTBYIOIINX.

UYucTble — LOBET UMEET BBICOKYIO HACBIIIEHHOCTb, COXPAaHSAA CBOIO SIPKOCTb. [laHHBIE
OTTCHKH MPUTSATHBAIOT Ha ce0s B3MVIAABL, IMOJTOMY HX IIPUMEHSI0O Ha HEOOJBIINX
MTOBEPXHOCTSIX.

Borarble — OTHOCATCSI K TEMHOH raMMe, Y KOTOPOH MMEETCS BbICOKAsl HACHILICHHOCTD.
Taxk xak OHa IMeeT HeOOIBIIYIO IPKOCTb, JaHHBIE IIBETA CO3IAI0T (P (PEKT IETOCTHOCTH.

TemHbIe — TaHHBIE [[BETa UMEIOT MPAKTUIECKH MIHUMAIBHYIO HACBHIIIIEHHOCTb.

ToH. DTO TpeTWii acmekT, KOTOPBIH BIMsAET Ha BHIOOp IBeTa. VIMEHHO TOH 3amaeT
OTIpeNielIeHHOe HACTPOEHHE OT BIEYATICHHWS OT AapXHUTEKTYpHOTO oO0BekTa. JlaHHas
XapaKTepUCTHKA TIO3BOJIAET OTIMYAaTh I[BETAa, HANpPUMEp, 3€IEHBI OT JKENTOro.
CrangapTHble 1IBeTa, Kak O€NbId, Cepblii M YEepHBIA, NPAaKTHYECKH HE CUHUTAIOTCI 3a
UCITOJIb3YEMYIO TaMMYy, UX Ha3bIBAIOT aXPOMATUIECKUMHU.

Crour B KauecTBe IpUMEpPa PACCMOTPETb HCIONb30BaHUE HEKOTOPBIX LIBETOB.
Hanpumep, kpacHbiid. JIaHHBI NHIMEHT BCTPEYAeTCsl B KEPaMUYECKOM KpOBIE WIN
kuprye. YuCThIi 1BET 3a4acTylo MPUMEHSIOT ISl OTJCIBbHBIX JeTalleld, XOTs Ha OOJBIINX
MOBEPXHOCTAX TaKXKe HMCIONb3yeTcss. KpacHbIi NpHUBIEKacT BHHUMAaHHE W CO3JAET
OTIpEJICIICHHBI dMOIMOHABHBIN HACTPOW. 3a4acTyl0 MAHHBIH IIBET MOKHO BCTPETUTHh HA
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NyONMYHBIX apXUTEKTYpHBIX OOBEKTax, HalpHMep, OTelsIX MIM pecropaHax. Ecmm
UCIIOJIb30BAaTh €T0 B IIOMEIICHHUH, TO IPOCTPAHCTBO PE3KO CY3UTCH.

Panee ObUIO OTMEYEHO, YTO LBET BOCIPHHUMACTCS IIPH ONPEICICHHOM OCBELICHUH,
MOATOMY CTOMT BBIJEIUTh HEKOTOpHIE (AKTOPHI, 3aBHCAIIME OT HCTOYHHKA CBETa |
YEJIOBEYECKOTO BOCIIPHUSATHSI.

Cger. CBeT moapasiesseTcss Ha HECKOJIBKO TPYIII: €CTECTBEHHBIH — MCKYCCTBEHHBIH,
OTpaXXEHHBI — MOIJIOIAEMBIM — paccesHHbll U npyrue. Ho B ropoackoil apXuTeKkType
Yalie BCero WrpaeT COJHEYHbIH cBeT. Hampumep, XOpommo BOCHPHHHMAETCS LBET HPH
CpeIHeM IOJIOKESHHH COJHIIA.

PaccrosiHne ucrouHuka cBeta. [Ipu JajgbHEM pacIONOKEHHMH HCTOYHHKA Tepsercs
TPEXMEPHOCTb BOCIIPUSTHS, OTYETO LBETOBAs TaMMa CTAHOBHUTCS IUIOCKOM M CMEIINBACTCS
Mexay coboit. [Toaromy Bo3HMKaeT addekT, 4To BCe [[BETa NMPAKTUUECKH OJANHAKOBHI.

[Mapamerpsr o0bekTa. Pasmep, Gopma n TekcTypa oObEeKTa MrparoT OOJBIIYIO POJb B
YSICHEHHUH YeJIOBEUYECKHM MO3TOM U IJ1a30M OIPEACICHHOTO [IBETA.

L[BeToBOE penieHne B apXUTEKTYpE SIBISETCS BAXKHBIM aTprOyTOM. Tak Kak He0OX0aUMO
IPaMOTHO Y4€CTh MHOTHE (DaKTOPBI, YTOOBI MPOEKT IPOU3BEN HEOOXOIUMBIH 3D DeKT.

Cnucok numepamypul

1. Dammknonemnss UckycctBo. Tom 7. Y. 1. Apxurekrypa, H300pasuTeIbHOE H
JIEKOPAaTUBHO-NPUKIAAHOE UCKyCcCTBO. ['11. pea. Akcénosa M.JI. M., 1998.
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COLHHNOJOI'MYECKHUE HAYKHA

CONPOBOKIAEMOE ITPO’)KUBAHUE MHBAJIM/IOB KAK
NHHOBAIIMOHHASA TEXHOJIOTI'US COIIUMAJIBHOU PABOTbBI
Capkucsn A.A.

Capxkucan Anmon Anexcanoposuy — macucmpaunm,
Qaxynomem ynpasieHus u ncuxono2uu,
Kybanckuii 2ocyoapcmeennviil ynusepcumem, 2. Kpacnooap

Annomayus: ¢ cmamve NPeOCMAGIEHbl Pe3YIbMAMbl APOBEOCHHO20 KAYECMBEHHO20
KOHMEeHM-aHanu3a Hosocmuulx nyonuxayul geoepanvuvix CMU ¢ 2018 no 2020 200w,
Kacalowuecss pazeumus U HEOPEHUs CONPOBONCOAEMO20 NPONCUBAHUSL  TIOOeU  C
uneanuonocmoio 6 Poccuu.

Knrwouesvle cnoea: conpogodcoaemoe npodcusanue, CoyuarbHas paboma, moou ¢
UHBATUOHOCBIO.

OnHUM U3 IPHOPHUTETHBHIX HAIpPaBICHUI COLUAIBHONW MOJNTHKU TOCYJapCTBa SIBISETCS
MOBBIIICHNE Ka4eCTBA M YPOBHS XH3HU HACEJICHHS 4Yepe3 NMpeoOpa3oBaHHWE CHCTEMBI
conManbHON 3amuThl. CTpaTerHYECKyI0 pOJb B PA3BUTHU COIMAILHON cephl 3aHUMAET
COBEPUICHCTBOBAHNWE  CHCTEMBI  TOJACPKKH HWHBAIMIOB C  (U3HYECKUMH U
NICUXOJIOTHYECKUMH HapyIlIeHHWsIMU. OTO Hauboiee ysA3BUMas TpyNma, KOTOpas
YaCTUYHO WM IIOJHOCTBIO HYXKJaeTcs B COLMAJIbHOM COMNpPOBOXJAeHHH. B Poccum
pacmpocTpaHeHHON (OpMOIl OpraHu3aluyd CONMANBHONH TMONACPKKH HHBAIUIOB C
(M3HYECKUMHU U TICHUXOJIOTHYECKUMH OTKJIOHEHHUSMHU OCTAaeTCsS NMPOXXUBAaHHE B JOMax-
HHTEpHAaTaX WIM IICHXOHEBPOJOTHYECKHX HHTEpHaTaX. DTO HE OTBEYaeT HPHUHIUIIAM
KoHBeHnuum o0 mpaBax MHBAIMIOB, TapaHTHpPYIOUIeHl yBaXXeHHE K JIMYHOU
CaMOCTOSITENPHOCTH MHBaNMJa, CBOOOAY ero BhIOOpa W MPHUHATHS JIOAEH C
WHBAJIMJHOCTHIO B KAYECTBE HEOTHEMIIEMOTO KOMIIOHEHTa obmiecTBa [2].

HccnenoBanue conpoBOXXIaeMOro MPOXUBaHHUS aKTyaIHU3UPOBAHO HEOOXOJUMOCTBIO
pedopmupoBanust cucreMbl [ITHM w mouckoM anbTepHATUBHBIX HHHOBAIIMOHHBIX
CTAaIlOHAPO3aMEIIaloOMNX TEXHOJOTHH, IPeIOoCTaBIAIONINX BO3MOXXHOCTH BbIOOpA
ONTUMAIBHOW (OPMBI KUZHEYCTPOHCTBa B KOM(pOPTHOH Uit mHBanuaa cpene [4; 5]. Ha
JaHHbI MoMeHT B Poccun ¢ynkuuonupyer nopsiaka 600 ITHU u nacuursiBaercs 155
ThICSY manueHToB [3]. HecMoTps Ha MIMPOKYIO CETh CTAIIMOHAPHOTO COMPOBOXACHHS, B
Poccun  HakoIIEHO  JOCTATOYHO OMNbITA HEKOMMEPUYECKMMH  OOIIECTBEHHBIMHU
OpraHM3aIUsAMHU JJIS aHalM3a IPOLECCOB, MPOOIEM M TEXHOJIOTHIl COMPOBOXKIAEMOTO
npoxuBauus [1]. I'mmoreza wnccimemoBaHMS cocToAja B TOM, YTO CONPOBOXKIaeMOE
MPOXKMBAHKUE SABISETCS BOCTPEOOBAHHOIN TEXHOJIOTHEH CONHMAIBbHOTO OOCITYXHBaHHWA,
NPUBUBAIOIIASl HABBIKM CAMOCTOSTEIBHOM JKM3HM U YCIEIIHO MHTErpupyromas
MHBaJIHa B 00IIECTBO.

OCHOBY HUCCIEI0OBaHUSI COCTAaBUIM PE3YJIbTaThl MPOBEAEHHOIO KaU€CTBEHHOTO KOHTEHT-
aHalM3a HOBOCTHBIX craTe (exepanbaprx CMU 3a 2018 — 2020 roa. B xone uccnenoBanus
ObuT0 MpoaHanM3upoBaHo 150 crareil, OTHOCSIIMXCS K COLMAIBHON cdepe W MONIEPKKH
WHBAIUAOB. MTOTOBBIII 00BEM BBIOOPKH JJIsl aHAJHM3a COCTaBHI 45 cTarel, MOCBSIICHHBIX
COTIPOBOXKIAEMOMY TIPOXXMBAHMIO HWHBATUAOB. B xonme anamm3a Obuto BbIIENeHO 6
CMBICIIOBBIX KaTeropuii u 17 eauHUI] aHaJIN3a, KOTOPBIE OBUIM MPOPAHKUPOBAHBI COTJIACHO
UX PEUTHHTY B IPOIIEHTHOM COOTHOIICHHUH.

Heob6xonnmocTs niepeBo/ia JTro/ieii ¢ MHBAMAHOCTRIO Ha COMPOBOXKIAEMOE POKUBAHHE
OTMEYEHO B OOJIBIIMHCTBE IMyOnuKanuii: 58% ymoMHHaHWIA CO CTOPOHBI MPEICTaBUTENICH
HEKOMMEPUYECKIX OOIIECTBEHHBIX OpraHm3anmuii U 44% — cO CTOPOHBI HpeACTaBUTENCH
TOCyJapCTBEHHON ¥ MYHUIMNANbHOM BiacTH. EnuHMnamMm aHanus3a  BBICTYNWIN
YIIOMHUHaHUS O HEOOXOIMMOCTH II€peBOJla MHBAIUIOB HA COIPOBOXKAAEMOE IPOKUBAHUE
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u3-3a HEBO3MOXXHOCTH, B paMKax CTallMOHApHOTO pa3MElIeHusl, 00eCHeYuTh JIOJCH
HEOOXOIUMBIMH YCIIOBUSIMH JUISl Pa3BHTHS CaMOCTOSITEIBHOW JMYHOCTH M YCHEUTHOM
aJlanTanyy ero B 00IIecTBO.

B xonme ananmm3a HOBOCTHBIX ITyOJNMKanuid OBIIM BBIJCICHBI OCHOBHBIE (OPMBI
peanu3aliy MPOEKTOB CONPOBOXKIAEMOI0 MPOXKUBAHUS: OPraHU3aLUs U COMPOBOXKACHUE
IpOEKTa HEKOMMEPUYECKHMH OOIIECTBEHHBIMH OpraHm3amusaMu — 38%; peanmzanus
CONPOBOXKIAEMOTO IIPOJKMBAHUS B paMKax TOCYIOApCTBEHHBIX TIpaHToB — 20%);
TOCYAapCTBEHHBIN MPOEKT Ha 6a3e COIMANBHBIX YUPEXKIACHUH — 9%.

JI71s1 OIIEHKM TOJIOXKWUTENBHOTO BIMSAHUS COIIPOBOXKIAEMOTO NPOXKUBAHUS HA JIIOACH C
WHBAJIMIHOCTHIO YUYHMTBHIBAINCH YINOMHHAHUS B TEKCTE, CBA3AaHHBIC C JOCTIDKCHHEM H
yIydIIeHHEM Ka4eCTBEHHbIX XapaKTEPUCTHK NHBATIHIA:

— YCBOEHHE HaBBIKOB CAMOCTOSITEILHON )KHU3HU (HAapUMep, OpraHu3alis COOCTBEHHOTO
Jlocyra, IPUroTOBJICHHUE MUY, OIJIaTa >KUIUITHBIX U KOMMYHAIBHBIX YCIIYT);

— YacTHUYHOE M IOJIHOE CHMXKEHHME YPOBHSA 3aBUCHMOCTH HHBAJIUAA OT COLMAIBHBIX
pabOTHHUKOB M COLMAIIBHOM MOMOIIH;

— JIMYHbIE JIOCTIDKEHUs (HarpuMmep, MOCTYIJICHHEe B TBOPUECKHE U y4eOHbIC 3aBEICHMUS,
MPOXOXKJCHUE COOECeT0BaHUs, TPYJOYCTPONUCTBO U Y4acTHE B KPYIHBIX KOHKYpCax).

OOy4yeHne HaBBIKAM CaMOCTOSATENBHOM XKM3HHM W YaCTHYHOE WM TOJHOE CHIDKECHHE
YPOBHSI 3aBHCHMOCTH JIOJEH C WHBAJIMIHOCTHIO OT CIEHHAIN3UPOBAHHON ITOMOIIH
OTMEYEHO B 67% HCTOYHMKOB. JINUHBIE JOCTHKEHHS HHBAINAOB yKa3aHbl B 4% HOBOCTHBIX
My OKamii.

B kauecTBe TpymHOCTEH, KOTOpPBIE BCTPEYAIOTCS MPH PEATM3ALNH COMPOBOXKIAEMOTO
NPOXKMBaHUs, B HWCTOYHHMKAX OTMEYAEeTCs HEAOCTATOK (DMHAHCOBBIX pPECYpPCOB H
CIELUAINCTOB, 00y4YEeHHBIX JJaHHOW TexHoJjorueil. Hexparka »HJbIX MOMEIIEHUH, KBapTUP
WM OTCYTCTBHE CPEJICTB Ha MpHOoOpeTeHue Kuaoro nomeunieHus — 11%; HexBaTka cpescTB
Ha 00opynoBaHHE JHOO COJEpKaHWE WHBAJIMIOB IPH CONPOBOXIAEMOM IPOKUBAHUM —
11%; HexBaTka NPOMUIBHBIX CIIELMAITUCTOB — 2%.

IIpu anamu3e HOBOCTHBIX MyOJMKanuil Takke OBUIM BBIJENCHBI CYOBEKTHI,
OCYIIECTBIISIOIINE HANOOJBIIYI0 (PUHAHCOBYIO M KaJPOBYIO MOJUIEPKKY COIPOBOKIAEMOTO
NPOKUBaHUs. YTIOMHHAHHE IPOEKTOB, KOTOPHIE (MHAHCHUPYETCS 3a CYET rOCyAapcTBa M
MYHHIUNAIATETOB cocTaBisieT 36%; 3a cuer HKO npu mommepskke OGiaroTBOpUTENBHBIX
(hOHIOB, TOKEPTBOBAaHMH TpakiaH M poaurteneit — 27%; (uHAHCHpPOBaHHWE CO CTOPOHEI
KOMMEpYECKUX opranusanuii — 7%.

AHanu3 HOBOCTHBIX MCTOYHHUKOB ITO3BOJIMJI CTPYKTYPHUPOBAaTh MH()OPMALMOHHOE TIOJIE,
c(OpMHUPOBABLINECS BOKPYI HM3Y4€HHsS W OOCYKACHHS TEXHOJOTWH COIPOBOXKAAEMOTO
MIPOXKUBAHU, a TAKOKe B OOIINX KAaTETOPUAX BBLACTHUTH MIPOIECCHI U CIIOKHOCTH pealn3aliii
JaHHOM TexHoJjioruu B Poccum.

HeoOxoaumocTh niepeBo/ia JIto/ieii ¢ MHBAINAHOCTHIO HA COMPOBOXK/IAEMOE MPOYKHBaHKE,
B KadecTBe OJ(PQPEKTUBHOH albTEPHATHUBHOW CTAI[MOHAPO3aMENIAIONIEH TEXHOJIOTHH,
OTMEYAIOT KaK TPEJCTaBUTEIH OOMIECTBEHHOCTH, TaK ® TOCYJapCTBEHHOH U
MyHUIUNanbHON BracTu. OJHAKO MHMIUATHBA NPUMEHEHHUS IAHHOW TEXHOJIOTHMHU IOKa
UCXOAMWT TPEHMYIIECTBEHHO OT HEKOMMEpPYECKHMX OOIIECTBEHHBIX  OpraHU3aluil.
INonnepxka rocynapcTBa HOCHT (PparMEHTApHBIM XapakTep M, Yallle BCEro, BBIPaXKEHa B
BBIJICJICHUH 1IEJIEBBIX CPEACTB Ha MOAJEPKAHUE WIN CO3AAHUE IUIOIAA0K JUI BOIUIOIEHUS
COIIPOBOXKIAEMOr0 MpPOXKUBaHUS. B HOBOCTHBIX HMCTOYHMKAX OTPaK€H NPEUMYIIECTBEHHO
ONMarOMpUATHBIM ONBIT peaNTH3alldi JaHHON TEXHOJOTHH, HHHOBAIIMOHHOCTH KOTOPOH
MIPOSIBIIAETCS B TOCTIDKEHIH KaUeCTBEHHBIX XapaKTePUCTHK HHBAINAA, JOOUTHCS KOTOPHIX B
YCIOBHAX CTAlMOHAPHOTO DPAa3MELICHUS IPAKTHYECKH HEBO3MOXKHO: YCBOEHHE HABBIKOB
CaMOCTOSITENIFHONW  JKM3HM, YACTUYHOE WM TIOJHOE CHIDKEHHE 3aBHCHMOCTH  OT
CHeNHaTN3UPOBAaHHON MOMOIIH, aaNTals HHBAIHAA B OOIIECTBO, OpraHM3alNs KU3HU B
KOM(DOPTHBIX IJIS1 HETO YCIOBUSIX.

HecmoTps Ha TO, UYTO TEXHOJNOTUS CONPOBOXKIAEMOI0 IPOXKUBAHMSA YCIHELIHO
peanusyercss B 4acTH peruoHax Poccum M akTHUBU3HPOBAJCS HHTEPEC COLUOIOIOB K €€

116



H3Yy4YCHUIO, COXPAHACTCA ,HC(I)I/IHI/IT 00BACHUTEILHBIX MO,HGJ'ICﬁ (bOpMHpOBaHI/IH " pa3sBUTUA
COIIPOBOXKAAECMOTI'0 IPOKUBAHUS.
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