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AHHOmMauuA. 6 OAHHOU cmamve paccMampueaemcs 60NPoc paspadbomru npo-
2PAMMHO-ANNApamHo20 cpeocmaa OJisl A8MOMAmu3ayuu npoyecca KOHmpoJis aeaputi-
HbIX CUMYAYULl HA MEenI0mpaccax ¢ NeHONOJUYPemaHo80U U30IAYUElI.

Knwueswvie cnoea: CO/K, konmponsv asaputinvix cumyayuti, CIIAC, mpyowsl ¢
I11y.

[IpobGnema sHEprorhHEKTUBHOCTH U HHEProcOEpeKEHUs aKTyallbHa BO BCEM
mupe. Tak, Ha 63-i1 ceccun ['enepanbaoit Accambnen OOH, npomenmieii 18 utons
2009 roza B Heto-Fopke, 6biiy 03BydeHbI Hanboee BaxHbIE IPOGIEMbI B 3TOi 0671a-
ctu. B Poccun npo6ieMbl sHEeprocOepeskeHust 3aTparuBar0T MPAKTUIECKU KaX Y0 OT-
pacib, B OCOOCHHOCTH TEIUIOCHAOKEHHE M TEeII0dHEepreTuky. OMHONW U3 KITHOYEBBIX
MPUYUH TPOOJIEMBbI SHEProcOEPEeKEHUs] B TEIUIODHEPTETHKE SIBIISACTCS yCTapeBIIas
TeIJIOMarucTpaibHas UHPPACTPYKTYpa U 3aKOHOAaTeNIbHas 0a3a, mopoxkaaronias mne-
pepacxo/1 JIEKTPOIHEPTUHU M3-3a 0COOCHHOCTEH TEXHOJIOTHH €€ 00CTy)KMBaHHS 1 MHO-
TOYMCIIEHHBIX aBAPUUHBIX CUTYalMH.

TpaauIMOHHBIM CIIOCOOOM TEXHOJOTHM TEIIOCHAOXKEHUSI OblIa HapyXHas U
MO3eMHas MPOKJIaJiKa TPyOoIrpoBoAoB 0e3 3o, OqHaKO W3-32 H3HOCA OOBITHBIX
TpyOONPOBOIOB 1 OTPOMHOI'O KOJITMYECTBA aBApUii B TETJIOCHAOKEHUH BCE Yallle CTallud
npuMeHsATbC TpyObl ¢ neHononuypetaHoBoit (ITI1Y) uzonsauueit. [punstue dene-
panbpHOTrO 3aKoHa 0T 23.11.2009 Ne261-D3 06 sHEprocOEpeKEHUH KaK CIICCTBUE MPHU-
BEJIO K MMOBCEMECTHOMY MCTOJIb30BAHUIO B TEXHOJIOTHUU TEIJIOCHAOKEHUS 3TOr0 TUTIA

TpyO, YTO MO3BOJIUIIO TIPOKIIAIBIBATE TPYOBI MO 3eMIIeii 6€3 He0OX0IUMBIX OETOHHBIX

1
Content is licensed under the Creative Commons Attribution 4.0 license (CC-BY 4.0)


https://creativecommons.org/licenses/by/4.0/

LleH’rp HAYYHOI'O COTPYIHUYECTBA «I/IHTepﬂl\"l‘llB IJTH0C»

KaHaJIOB MpOKJIaakH, Tak Kak [1[1Y-u3omnsus oAHOBPEMEHHO BBITIOIHAET POJb U -
(hEeKTUBHOTO TEIUIOM30JISTOPA, U AaHTUKOPPO3UMHOTO MOKPRITHSL. B Tpybax sToro tumna
BHYTPH U30JISILIUA UMEIOTCSI CUTHAJIBHBIE TTPOBOIHUKHU, UCIIOJIB3YEMBbIE JIJIs KOHTPOJIS
UX COCTOSIHUA. MOHUTOPHUHT NapamMeTPOB IEKTPUUECKOM LIEMH U COITPOTUBIIEHUS U30-
JSIMW TIO3BOJIMIT OCYIIECTBIIATh KOHTPOJb HAJl COCTOSIHUEM TPYOBI C TTOMOIIIbIO KOH-
TPOJUIEPOB, PEArupyrolNX HA HAMOKAHUE CUTHAJIBHBIX MPOBOJAHUKOB B CiIy4yae IMpo-
pbIBa TEIIoTpacchl. Ha 3TOM OCHOBBIBAETCS CUCTEMA ONEPATUBHOTO JUCTAHIIMOHHOIO
koHTpotist (COAK) nms nanabIx TpyOOITPOBOIOB, UYTO MTO3BOJISET OCYIIECTBIATh WHIHU-
KAl AaBAPUMHBIX CUTYaLUU.

[Tosinenue nndopmarmonHoit cucrembl COJIK mo3Bosuiio pa3padoTarh J10M0JI-
HUTEJIbHBIE TEXHUUYECKUE WHCTPYMEHTHI MO KOHTPOJIIO 32 COCTOSIHUEM TEIUIOoTpacc.
OueBugno, yro COJIK BbIMONHSAET 3a7a4u KOHTPOJIS 3a TpyOamu 3PGEeKTUBHO, HO
ATUM OHa UCUEPIIBIBAET CBOU BO3MOXKHOCTH. CyIIECTBYIONIUE CUCTEMBI TUCIETYCPHU-
3alMK TEIUIOCHA0KEHUS U CHCTEMA ONEPATUBHOIO IUCIIETYEPCKOTO KOHTPOJIA COCTO-
SHUS TEIIOMAarucTpajiei ¢ NEHOMOJINYPETAHOBOM H30JISIIUEN HE B3aUMOJICHCTBYIOT C
JIPYTUMH MH(POPMAITMOHHBIMU CUCTEMaMU, TAKUMU, KaK OXPAHHBIE CUCTEMbI 0OBEKT-
HOTO MOHUTOpPHHIA, CUCTeMaMu BHUaeoHaOmoAeHus. [loaToMy HaHHBIE CUCTEMBI HE
UMEIOT MEXIY COOO0M CBS3U U BMECTE C TEM JOTOTHUTEIBHBIX BO3MOKHOCTEH MOHU-
TopuHTa cocTosiHUs TerIoBbIX TpyO. COJIK siBysieTcs, TakuM oOpa3omM, 0OBIYHOM aBa-
puiiHON curHanu3anuen 0e3 (GyHKIIMM MTHOBEHHOM JIOKAJIM3AI[MH MECTa aBapuH Ha
00BbEKTax TEIIoTpacc.

BBuny ommcanHbix mpoOsieMm TersmocOepekeHus: moTpeOHOCTh B MH(OpMaIu-
OHHO-TEXHHUYECKOM KOMILJIEKCE B cpepe MOHUTOPUHTA TEIUIOCHAOKEHUS IOCTATOYHO
akTyanbHa. OHAKO JJIsl peav3alu MOJO0OHOW CHCTEMbl HY)KHA TEXHUYEcKas Oc-
HOBa — BO3MOYXHOCTbD JIJIsl TPOKJIA/IbIBAHUS KAHAJIOB CBS3M K 0OBEKTaM TEIJIOCHAa0Xa-
o1ieit uHPpacTpyktyphl. Takas BO3MOXXHOCTh MOXKET PEaTu30BaThCs TOJIBKO Ha TPY-
0ax ¢ MEeHONOJINYPETAaHOBOM M3OJISIIUEN ¢ MX YHHKAJIbHBIM NocTpoeHueM. Crenyro-
IITUM I1aTOM, B pa3BUTHUU CHCTEM MOHUTOPUHTA TEIIOMAaruCTpasiel TI0JKHO OBITh 00h-

CAMHCHHUC METOJO0JOI'MHU U3 TPAAUIIMOHHBIX TCXHUYCCKHUX peH_ICHI/Iﬁ B 00JIaCTH CBSI3HU C
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HOBBIMH pa3pabOTKaMu B 00JIACTH YIIPaBJICHUSI CHCTEMaMH KOHTPOJIS, aIallTUPOBAH-
HBIMH K BO3MOKHBIM MPOOJIeMaM U UCKIIOUUTENIbHBIM (PaKTOpaM, B €UHYIO JOKaIb-
HYIO KOJBIIEBYIO BBIYHCIHUTEIBHYIO CETh, KOTOpas Mo3BojmwiIa Okl 3()PEeKTUBHO uC-
M10JIb30BaTh BeCh noteHual cucrembl COJIK.

[Mpunnun padotst COJIK ocHOBaH Ha U3MEPEHUU JABYX BUJOB: CONMPOTUBICHUS
[IITY cnos Mexay MPOBOJIHUKOM U CTaIbHOU TPYOOil U IET0CTHOCTH METHBIX MTPOBO/I-
HuKOB. [1I1Y umeeT BbICOKOE AJIEKTPUUECKOE CONPOTUBIIEHUE, HO TIPU €r0 HAMOKAHHUU
3TOT MOKa3arenp pe3ko nagaeT. CraunoHapHble neTekTopsl noBpexaenuid B COUK
npelIHa3HA4YeHbl JJIs TTOCTOSIHHOTO KOHTpOos BiaxkHocTH [IITY m3onsuuu tpydompo-
BOJIOB, MO3BOJISIIOT TUArHOCTUPOBATH PAOOTOCTIOCOOHOCTh CaMOM CUCTEMBI, B HIHPO-
KOM JMana3oHe U3MEHEHHUS 3HAUCHUI COMPOTUBIICHUS U30JISIIIUN OTCICKUBAThH JUHA-
MHUKY Pa3BUTHUSl CUTyallUH U MPENyNpexaaTh O BOZHUKHOBEHUM aBapuil. /lerekTop
MOAKIIOYAIOT K KOHTPOJIMPYEMOMY YUYaCTKy 4Yepe3 TEPMHUHANL, B KOTOPOM COEIUHS-
I0TCSl KaOeln IETeKTOopa U KaOeau CUCTEMbl KOHTPOJISI TpPyOOIIpoBoa.

B cnyuae ¢ukcanuu neTeKTopoM 3HAYEHHUH, OTIIMYHBIX OT SKCIUTyaTallMOHHBIX,
MIPY TIOMOIIIX JIOKATOPa YCTaHABIMBAETCS MECTO OOHAPYKEHHOTO Ie(peKTa U IPOU3BO-
JISITCS. MEPOTIPUATHSL TIO €r0 ycTpaHeHuto. Ho Tak kak mpu aBapuu TpyObl ETEKTOP
TOJBKO BbIIaeT curHan 06 mameHeHuu cocrossauss COJIK, Ho HEeT TouHOTO ompesee-
HUSI MECTOTIOJI0KEHUS MOBPEKICHHUS, TIPOIIECC OINPEEICHUS TOUHOTO MECTOIOI0XKE-
HUS aBapUIHOTO ydacTKa TPyOOMpOBOAa BHITIOJHSAETCS MOIIATOBO U SIBIISETCA TPYAO-
€MKOH oreparuen.

Takum 00pa3oMm, CTAaHOBUTCSI MOHATHO, YTO JUIS 3a7a4 JUCTAHIIMOHHOTO KOH-
TPOJIE 0OBEKTOB TEIUIOCHAOKEHUS JOJKHA OBITh MCIIOJIb30BaHA METOIO0JIOTHS U3 TeX-
HUYECKUX PEIICHUM B 00JaCTU CBS3U JJIsl MOJaYu MUTAHUS YCTPOMCTBAM, OpraHu3a-
MY KaHAJIOB Tepefadu JaHHBIX 00 M3MEPEHUAX U JJII OOBEKTHOTO MOHUTOPHHTA C
KOHBEPTeHIMEN CYIIECTBYIOIIUX CEPBUCOB B €AMHYIO JIOKATLHYIO KOJIBIIEBYIO BBIUKC-
JUTEIBLHYIO C€Th. DTOW METOJIONOTHUEH SBIISICTCS MIPUHIIMII TIepejauu JTaHHBIX MO CH-
JIOBBIM KaOeTbHBIM JIMHUSM, T.€. CPEI0OH Nepenadn HHPOPMAIIUU CITYKHUT IIEKTpOMar-
HUTHAs BOJIHA, KOTOPasi paclpOCTPaHsIEeTCs 10 KaOeabHON TUHUN (MEXKy TOKOTIPOBO-

TSTIEH xKuIon 1 Oponeit kabesst). J{Jist 3Toro B kaHamax CBSI3HM UCIOJIB3YETCS JIsl STOTO
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MPUHLNI BPEMEHHOIO MYJbTUILIEKCUPOBAHHUS, KOTOPHIA 3aKIIOUYAETCS B BbIJICICHUU
KaHaJjla KaXJI0My COeIMHEHHIO Ha OIpEeNICHHbIN MeproJl BpeMEeHH 0e3 CUHXPOHU3a-
A MEXTY Pa3InIHBIMU WH()OPMAITMOHHBIMHA TTOTOKAMH, TTOATOMY Ka)KJIbIH MOJIh30-
BaTeJIb MbITACTCS 3aHATh KaHAJ TOT/Ia, KOTJa y HEro BO3HUKAET MOTPEOHOCTD B TMEpe-
nadye UHPOpMallUu.

COJIK MOHO U3MEHHUTH 0 HOBOM JIOTHKE MTOCTPOEHUSI CUCTEMBI B paMKax KOH-
CTPYKTUBHBIX ocobeHHocTel TpyO ¢ IIITY u co3parh HOBYIO cucTeMy MpeaynpesKie-
Hus aBapuiiHbeix cutyarnuii (CITAC). B Heil MenHble TPOBOJHUKK OYJyT MCIOJIB30-
BaThCS KaK KaHaJIbl MUTAHUSA ISl PA3IMYHBIX CETEBBIX YCTPOMCTB (KOHTPOJLIEPOB, MO-
JI€MOB, TaTYMKOB COCTOSIHUI), CBSI3U C IMOMOILBIO KaHAIO000Pa3yoIIKUX CETEBBIX 000-
pyJOBaHUN U U3MEpEHUN cocTosiHus TpyO. PaHee mpennaranoch opraHu30BaTh KOH-
ctpyktuB CITAC Ha 0a3e roTOBBIX pELICHHUH, UMEIOIIUXCS Ha PbIHKE. DTO ropasao
MpoILLE U OBICTpEE B pealin3alii, OJHAKO MPOBEICHHBIE OMBITHI MOKA3bIBAIOT, YTO B
TaKOM CJIy4ae CHCTEMA JO KOHIIA HE PEaM30BBIBAET BCETO CBOETO NOTEHIMANA, TIITIOC
CTAHOBHTCS 3HAYUTEIBHO A0p0kKe. CaMbIM ONTUMAaJIbHBIM BAPUAHTOM CTAHOBUTCS Op-
raHU30BaTh IOCTPOEHUE CUCTEMBI Ha 0a3e COOCTBEHHBIX Pa3padOTOK, UCIOJIb3YsI MUK-
POKOMITBIOTEPHYIO IJIaTY, KAK OCHOBY. JTO MO3BOJIMIIO Obl COKPATUTh PACXO/]IbI HA pe-
ANMM3aIMI0 CUCTEMBI, a TAKXKE CYIIECTBEHHO PaCIIMPUIIO Obl (PYyHKIIMOHAIBHBIC BO3-
MOXHOCTH. J[JI1 3TOTO yCTaHABIMBAIOTCSI CETEBBIE KOHTPOJJIEPHI U JJIEKTPOIIUTAHNUE,
VIpaBJsieMOe AUCTAHIIMOHHO, Ha O0BEKTaX, UMEIOIIUX MOJAKIIOYCHUE K AJICKTpUUe-
ckoit cetu. CITAC na Tpyb6onposogax c III1Y peanuzyercs npu noMoIiy MHOKECTBA
YCTPOKCTB.

B CITAC ycranaBiauBaeTcs KOHTPOJUIEpP AATYUKOB Ha 0a3e MUKPOKOMITbIOTEpa
BMECTO CTallMoHapHoro koutpoiuiepa (nerekropa) COAK B xoBep BMecTe ¢ aaTdu-
KaMU JaBJICHHS] U TEMIIEpATyphl, 1 KoMMyTauuoHHbld TepmuHan COJJK nmoakiroua-
ercs k Hemy, uHterpupys COJIK B CITAC. KoHTpoOJb JIMHUNA AUCTAHIIMOHHOTO MUTA-
HUsl (M3MEPSIEMBIX KOHTPOJIbHBIX MEIHBIX MPOBOJHUKOB) MPOUCXOIUT HEMPEPHIBHO.
brok nuTaHus ocHamaeTcs peseHbIM OJI0KOM Jis 0€30MacHOCTH MPOU3BOICTBA OT-

JJagdO4YHBbIX pa60T 151 q)YHKHI/IOHI/IpOBaHI/ISI CHUCTEMBI ITYTEM aBTOMATHUYCCKOI'0 OTKIIIOYC-
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HUS TUCTAHIIMOHHOTO JJICKTPOIUTAHUS B COOTBETCTBHH C MPABWJIAMH TEXHUKH O€3-
onacHocTu. W mponeaypa U3MepeHHsl CONPOTHUBIICHUS W30JALIMM BO3MOKHA IyTEM
KOMMYTAaIlU¥ MPOBOJHUKOB U YIPABICHUEM COCIAMHEHUSMH 4Yepe3 KOHTPOJUIEPHI U
KOMMYTAIIMOHHOE pene. JJuCTaHIMOHHOE MUTaHNUE YCTPOUCTB, KOHTPOJIb TUHUN KOTO-
POTO MPOUCXOAUT HEMPEPHIBHO, MOAAETCS 1O JTI0OOMY U3 MPOBOIHUKOB OTHOCUTEILHO
TPyOOIIPOBOJIa ABYMsI BApHAHTAMHU X MOJIKIIOYCHHS OT TpyO (mmomadya u oOpadoTKa):
JIBa MPOBOJIHMKA OT MEPBOM, WIHM OT BTOPOU TPYOBI I U3MEPEHUS TTOKa3aTeel Ter-
JIOHOCUTENS C YCTAHOBKOW KOHTPOJUIEpA U JATYMKOB 0€3 KOMMYTAllHOHHOTO OJIOKa
pene, 4YeThIpe OT ABYX AJISI U3MEPEHUS CONPOTUBIICHUS U30JISILIUU C JOTOJHUTEIbHON
YCTAHOBKOM peJie ISl MONEPEMEHHOTO U3MEPUTEIBHOTO OTKIIFOUCHHUS.

KoHnTtpomnep nmeet 2 pexxuma padOThl: aBTOMaTHISCKUAN U pydHOU. B aBTOMaTH-
yeckoM pexuMe kontposuiepa yrpasisiercs 110 CITAC yepe3 nochUiKy KOMaHAbl Ha
M3MEpEeHNE MPOBOIHUKA C HEOOXOIUMbIM HHTEPBAJIOM BPEMEHU, OTCOSTUHSIOUTNN TO-
CJI€ ATOTO KOHTAKTHBIM PEJi€ TOJBKO OJIMH U3MEPSIEMbIi TPOBOAHUK U BBIIAIOIIUIN CUT-
HaJ 0 TOTOBHOCTH MPOBEJCHUS U3MEPEHU. PydHON peXuM MO3BOJISIET BHIOPATH OJIMH
KOHKPETHBIN Y4acTOK, MPOU3BECTH HACTPOUKY M MPUHYIUTEIHLHOE CKAHUPOBAHUE.
HarnpsixenueM ¢ He0OXOAMMOM BETUYMHON U3MEPSETCS] COMPOTUBIICHUE N30SI B
M3MEPSIEMOM IMPOBOJHUKE, MOJKIOYAEMOM CHOBA IOCJIE U3MEPEHUSI U MOChLIA €ro
CUTHaJa K KOHTpoyuiepy, U B I1O mosiBnsieTcst Ha aHMMAIMOHHOM cxeMe uH(opMarius
00 m3mepenuu. Tak xe HoBoe 10 mo3BomsieT cpasy ke mocTpouth rpaduk (pediiek-
TOrpaMMy), YTO CYHIECTBEHHO YIpoIIaeT padoTy nucnerdyepon. [Ipu HU3KOM compo-
TUBJICHUU U30JSIIIUU U €€ POPHIBE Ha Tpadrike 0TOOpakaeTcs HEUCTIPABHBIN y4aCTOK
TpyOomnpoBoja. [ToBpexxn€HHBIN ydacTOK TPyOOIIPOBO/Ia B MOMEHT aBapuH MCKIIIOYa-
eTcsa koMmMmyTanioHHbIM OsokoM. DyHkimoHan CIIAC Oonee pacmupeH mo cpaBHE-

uuto ¢ COJIK (tabmnura 1).

Ta0muma 1
Cpasuenue COJIK u CITAC.
OyHKIMOHAT U 337241 COJIK | CIIAC
MrHoBeHHas JIOKAJTN3allis yJ4acTKa aBapHH B PEKUME PEATbHOTO BPEMEHHU - +
He Tpebyercst 1OTTOJIHATETBHBIN TTOUCK MECTa aBapHH - +
OOHapykeHue IpeaBapUHON CUTYAIlUU B PEKUME PEATBHOTO BPEMCHH - +
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Nuaukamus aBapuitHON CUTyalluu +

HenpepbIBHBIN MOHUTOPUHT COCTOSIHUN TEIIOCETEH -

ABapuiiHOE ONIOBEILICHUE +

Bo3MoxHOCTE IMPOrHO3UPOBAHNA COCTOAHUA TEIIOCETEH —

WuTerpanusi cucTeM MOHUTOPUHTA B €IMHYIO0 HHPOPMALIMOHHYIO CUCTEMY —

[Ivpokwii CIEKTP KaHAJIOB U3MEPEHUS [TapaMETPOB COCTOSIHUS TEIJIOCETEU -

ABtomaTndeckas pukcaiusi COOBITUIN B )KypHAJIEe BEACHHUE UX 0a3bl -

B03M0OXXHOCTh aBTOMATHYECKOTO (POPMHUPOBAHUS 3aBKA HA PEMOHT —

o I o I o ) I I S A

[TotenunanpHOE pacmupenue GyHKIHOHANA —

Takum o6pazom, B pesynbrate BHenpenus CITAC mosBisieTcs JokanbHas BIYUC-
JUTENbHAs CETh, MHTETPUPOBAHHAS B €IMHYIO CPEeAy JIOKAJIbHBIX MH(POPMAIMOHHBIX
CUCTEM MOHUTOPHUHIA CUCTEMbI TEIUIOCHA0KEHUS JIsI CHUKEHUS KOJIMYECTBA aBapuil,
BCJIE/ICTBUE MHPOPMHUPOBAHHOCTH TepcoHasa KotelbHbIX U LTI 006 n3mMeHenusx mna-
pamMeTpoB Ha KOHTPOJIUPYEMBIX 00BEKTaX TEIJIOCETU KaHaJaMH CBsI3U B TPyOOIIPOBO-
nax c [IITY, cBoeBpeMEHHbIM U3MEHEHUEM PEKUMOB TEINIOCHAOXKEHHS U TIOJTyUYEHHUS

TOYHOU MH(OPMAIIUU C KOMMEPYECKUX Y3JIOB yUeTa.
Cnucok numepamypot

1. Poguonos, B.I'. Onepreruka: [IpodseMbl HACTOSAIIETO U BO3MOKHOCTU OyAy-

mero [Tekcr]. — M.: DHAC, 2010. — 352 c.

2. ®unHoreeB A.I'. OnepaTuBHBIN TUCTAHIIMOHHBI MOHUTOPUHT B CHCTEME TO-
POJICKOTO TEIJIOCHA0XKEHUSI Ha OCHOBE OECITPOBOIHBIX CEHCOPHBIX ceTe / A.l'. duno-
rees, B.b. Jluneman, B.A. Macnos, A.A. ®unoreeB // M3BecTrs BBICIIUX y4E€OHBIX

3aBeaeHuil. [loBokckuit pernon. Texuudeckue Hayku.— 2010.— Ne3 (15).-—

C. 27-36.

3. [Ipuka3z Munundopmcssizu Poccun m 3.8 ot 12.12.2007 Nel47 (penm. ot
23.04.2013) «O6 yrBepxkaeHun [IpaBui npumeHeHus: 000pyaoBaHus ITUGPOBBIX CH-
CTEM Iepeaayuu IIe3noXpoHHOHN udpoBoil uepapxuu. Yacts V. IlpaBuiia npumene-
HUSL 000PYAOBAHUSA OKOHEUYHBIX M MPOMEXYTOUHBIX MyHKTOB JINHEHHOTO TPaKTa Iijie-

3MOXPOHHOM ITUGPOBOI HEepapXUN».

6 www.interactive-plus.ru
Conep:xumoe goctymuo no gunenzuu Creative Commons Attribution 4.0 license (CC-BY 4.0)



