HAYYHO-ITPAKTUYECKHUN ¥ YYEBHO-METOJAMYECKHUN XKYPHAJI

bESOHACHOCTD

SRKIHE IEATEILHOCTH

Hanaercs ¢ smsaps 2001 r.

PejgkunHonnbiii coser;

BAJIBIXWUH I. A, n.a.H., npod.

TPAYEB B. A., un.-xopp. PAH,
IL.T.H., TIpod.

FPUTOPLEB C. H., aT.1., mpod.
AYPHEB P A., 11T.H., 10U

IANTUXAHOB M. Y, akan. PAH,
ILT.H., KO.H., npod. (npeacenaresin)
KIMMKHH B. K., x.r.n.
KOTEJIbBHHUKOB B. C., a.1.H
rpod
IMPOHHWH H. C., a.h.-M.H.,
POIWH B. E., i.1.1., npod,
COKONOB 2. M., a1.4., npod.
TETEPUH U. M., ntu
LUAKOB M. B., akan. PAH,

npog

A.M.H., ipod.

GENOPOB M. I1., akan. PAH,
A.T.H., TIpODH

YEPEILIHEB B. A, akan. PAH,
1M H., pad.

AHTOHOB b. H.
(IUPEKTOP HinaTe1LCTRA)

[asubii peaakrop
PYCAK O. H.,
3am. rIaBHOIO pelaKTOpa
NMOYTAPEBA A. B

PeaaKuMonnas Koajierus:

JLT.H.. Tpod.

BEJIMHCKHWH C. O., x.1.1., 10LL
BACHUIIBEB A. B., m1.H., npod.
HBAHOB H. WM., n.v1., npod.
KAYYPHH H. M., n.t.n., rpod
KOCOPYKOB O. A, 1.1 H., npod.
KPACHOIOPCKAS H. H.. it
npod:

KCEHO®OHTOB b. C., a1.H.,
npod.

KVKYIIKHH K. A, 1.1, npod

AYLULH C.. npod. (MTanns)
MATAAH K P g1, npod
MAPTBIHIOK B. ., a1

MATIOLLHWH A, B., LT.H.
MHUHbLKO B. M., m.1.n., npod
MHUPMOBHY 3. I, k«p-M.H., nou
MAJIS 51, AL, 1c-x.H., npod
(Monkia)

METPOB C. B, x.30.H., C.H.C.

CUMAHKHWH A. @, k1.1, 1ou,

TOMOJBCKWUHA H. I a.1.H., npod.
OUJIUH A. 2., at.n., dou
OPUATAHA C. B, nx.u., npod,

L3AH MAHU3IOH Db, n1H.,
npod. (Knrait)

IWBAPUBYPE I1. 9, nrw.,

© W3znareanctno "

. npod.

npad.

Hossie Texnonornn”

3(183)
2016

COOEPXAHHUE

OXPAHA TPYJA U 3/IOPOBbE HACEJIEHU A

Manaun K. P. TCPHUCTBII [YTh PASBUTHS OXPaHBl TPYIA: €€ aKTYAAbHBIC NTpodieMbl . .. ... 3
Map'rl.moa A. A., Manees H. B., Silxopenko A. K. Termosoii pekuM rayookux yrolbHBIX

IIBXT e o SRR GRRN 588 e aiEiE 55 Shaviess Thn B aes 5
INNPOMBIINJIEHHASA BE3ONACHOCTD

Koreabuukos B. C. Pechopma cuctembl npoMbILieHHON G230MacHOCT - . . . . 24

OXPAHA OKPYKAIOIIEN CPEJIbI

bypeuun B, B., Weaumma E. C. Homue TexHUuECKHE PeUIEHMH TPOGMEMEl OMHCTKU
M ODEIBPEKMBAHHS CTOMHELIX BOA HPOMBIITSHHBIX OPeANpHaTHH - . . . . . ....29

HCIIOJb3OBAHWE U IIEPEPAGOTEKA OTXO010B

Xynsikosa JI.
OTXOIOB

H., Boisomuukos O. B. Pemenpe npofieMbl yTHANZAUWN 3070MTAKOBRIX
....... s L

YPE3BbIYAMHBIE CUTYALIMHA

Cononcknii C. A., Tleaskos A. K. ObecrnederHue 3alLHTh HACENEHWA B 3IAHUU NPH BO3-
HUKHOBEHHUM YeP3IBBIYAHHEIX CHTYAUMK . . . . . 43

OBPA3OBAHHE

bankan A. I. Munosaunonnpie, MHTepakTHBHBIE QOPMLI 00y4YeHMsl B VHWBEPCHTETE Hu

MPHMEPE MYJILTHMEAMMUHOIO YUeDHOIO Nocobus A4 CTYACHTOB HKOAOTOB - .. .. . . s .47
Hruatees C. Il. OnuiT MCNOAKLIOBAHWS JHCTAHIIMOHHOTO OOVHYEHMS MO AHCIIHTUTHHE
"be3lonacHocTh KHIHEAGNTEILHOCTH _ . . . . . .. it i ee e  STERTOENE S

HMHOOPMAIIUA

AKTyajhHbie npodJaeMsl TPABOBOTO PETYIHPOBAHNS HEAPOTIOTLIOBAHWA B HEASX CHUKCHWSA
HETATHBHOTO ROIMEHCTRUA HA OKPYKAIOUIYIO CPEIY © .« . oL oo it e ee i me e e u e ... 259

Aypuan sxoaut B llepeuens BeIylUiux pereH3MPYEMBLIX HAVUHLIX KYPHATOB M H31aHMi
B KOTOPLIX TOJKHBI ObITh Ull}’i:‘,[irl KOBAHBI OCHOBHBIC HAYUHBIC PCIVIILTATHI AHCCCPTALLMK Ha
COMCKAME VUSHBIX CTSIEHEH KAHANAATA W IOKTOPA HAayK, 1 BKIoUeH B cuetemy Pocouiickoro
HHAEKCA HAYUHOTO UHTHPORAHHA.

, "beszonacnocTs xuzneaeareabnoctu”, 2016



CIENTIFIC, PRACTICAL AND EDUCATIONAL-METHODICAL JOURNAL

LIFE SAFETY

BEZOPASNOST ZVINEDEATEDNOSTI

The journal published since
January 2001

Editorial board

BALYKHIN G. A., Dr. Sci. (Econ.)
GRACHEV V. A, Cor-Mem. RAS,
Dr. Sci (Tech)

GRIGORYEV S. N.. Dr. Sci. (Tech.)
DURNEYV R.A., Dr. Sci. (Tech))
ZALIKHANOV M. Ch., Acad. RAS,
Dr. Sei. (Geog.). Cand. Sci. (Biol)
KLIMKIN V. I, Cand. Sci. (Tech.)
KOTELNIKOV V. 5., Dr. Sci. (Tech.)
PRONIN 1. 8., Dr. Sci (Phys.-Math.)
RODIN V. E., Dr. Sci. (Tech.)
SOKOLOV E. M., Dr. Sci. (Tech.)
TETERIN [. M., Dr. Sci. (Tech.)
USHAKOV 1. B.. Acad. RAS,

Dr. Sei (Med,)

FEDOROV M. P, Acad. RAS,

Dr Sci (Tech.)

CHERESHNEV V. A, Acad. RAS,
Dr. Sei. (Med.)

ANTONOV B. |

Editor-in-chiefl

RUSAK O. N., Dr. Sci. (Tech.)
Deputy editor-in-chief
POCHTAREVA AV

Editorial stallT

BELINSKIY S. O.,

Cand. Sei. (Tech.)

VASILYEV A. V.. Dr. Sci. (Tech.)
IVANOV N. 1., Dr. Sci. (Tech)
KACHURIN N. M., Dr. Sci. (Tech.)
KOSORUKOV O. A_, Dr. Sci. (Tech.)
KRASNOGORSKAYA N. N.,

Dr. Sci. (Tech.)

KSENOFONTOV B. §.,

Dr. Sci. (Tech.)

KUKUSHKIN Yu. A,

Dr. Sci. (Tech.)

LUZZI1 S. (ltaly), Prof.

MALAYAN K. R., Cand. Sci. (Tech)
MARTYNYUK V. Ph.,

Dr. Sci. (Tech.)

MATYLUSHIN A V., Dr. Sci. (Tech.)
MINKO V. M., Dr. Sci. (Tech.)
MIRMOVICH E. G,

Cand. Sci. (Phis.-Math.)

PALJA Ja. A. (Poland).

Dr. Ser. (Agri.-Culw)

PETROV S. V., Cand. Sci. (Yurid.)
SIMANKIN A. F, Cand. Sci. (Tech.)
TOPOLSKIY N. G., Dr. Sci. (Tech))
FILIN A. E., Dr. Sci. (Tech.)
FRIDLAND S. V., Dr. Sci. (Chem,)
JIANG MINGJUN (China)., Prof
SHVARTSBURG L. E.,

Dr. Sci. (Tech.)

Hanareascrso "Hosbnie Texnoiaornn”,

3(183)
2016

CONTENTS

LABOUR PROTECTION AND POPULATION HEALTH

Malayan K. R. The Thorny Path of Development of Labour Protection: its Current Problems . .. 3
Martynov A. A., Maleyev N. V., Yakovenko A. K. Thermal Caonditions of Deep Coal Mines . 15

INDUSTRIAL SAFETY

Kotelnikov V. S. The Reform of the System ol Industrial Safety

ENVIRONMENT PROTECTION

Burenin V. V., Ivanina E. S. New Technical Solutions of Industrial Waste Water Purification
and Disposal

USE AND RECYCLING OF WASTE

Khudyakova L. 1., Voiloshnikov O. V. Solution of Ash and Slag Wastes Utilization Problem 39

SITUATION OF EMERGENCY

Solodsky S. A., Pen’kov A. 1. Ensuring the Protection of the Population in the Building in
Case of Emergency . . .

............... o SR e SR DRI T - 1. |
EDUCATION

Byankin A. G. Innovative Interactive University Teaching Methods as Exemplified by the
Multimedia Teaching Aid for Students of Ecology . . S SR s 47
Ignat’ev 5. P. Experience of Use of Distance Learning on Discipline "Life Safety” . .. .. iahd
INFORMATION

Actual Problems of Legal Regulation of Subseil Use in Order to Reduce the Negative Impact
ORTNE ENVIFORAMENTt = o o0 v vwvausns Ses S sa@m sl s s iietr w i sl Sae 2 s Y

Information about the journal is available online at: http;//novtex.ru/bjd, e-mail: bjid@novtex.ru

Bezonacnocers xusneaesreannoctu”’, 2016



OXPAHA TPYJIA 1 31OPOBBE HACEJIEHUA

LABOUR PROTECTION AND POPULATION HEALTH

YK 331.45

K. P. Maaasn, KaHj. TexH. HayK, mpod., e-mail: bgdspbgpy2003@list.ru,
Cankr-Tletepbyprckuii nosiutexHuvyeckuit ynusepcuter [lerpa Beaunkoro

TepHUCTBIH NYTh PA3BUTHSA OXPAHbI TPyaa:

ee aKTyaJibHbie Mpo0JieMbl

Paccmompennt gonpocst pazeumus oxparsl mpyda ¢ Poccuu ¢ XVII eexa o nawux dneli u ee noaoxcumenbuulil
onoim. Ocofoe gnumanue yoeasemes KAOHeGbIM BONPOCAM, MEWAIOWUM DA3GUMNI0 OXPAHb MPpyoa 6 HACMOAWee
gpeMs: yvemy mpasmamusma u npohzaboiecanul, oyenke yeaogull mpyoa na paboyux mecmax.

Karwveewnie caoea: OXPaHa ﬂn‘{}_l'()(i. ycAaoeus HI})_}’()G, H’PDHS‘&U@{'!.’J‘REHHh."t.n‘i mpasmamuim, Hﬂ”{i) 3a601e6aeMOCIb,
cmamuacmuaxka mpasmamusimd, ammecmauus paﬁofmx mecm, CREUAAbBHARA OWEHKA _!,’(';.’()I‘J'.‘.H} .’Np]’(h‘f

Hnnm M\DiL‘!‘:h — CYHIECTRO HE TOIALBKO pasy MHOE,
AyMalollee, HO eule M pyKAacToe, cTpeMsieecs rnpmu-
TOXKHTh CBOH YM M PYKM K KakoMy-HUOyaL neay. [Mac-
CHOHAPHOCThL Yea0BeKa TAHET ero K AeATeNbHOCTH.
HD MOCKOJIBKY I bas NEHTENBHOCTD INNOTEHILMAJTIBHO
onacHa [l], To ¢cpa3sy BO3HMKalOT BOMPOCHl obecrie-
yerus De30NacHOCTH KakK XKN3HW, TaK ¥ JAeSTe/IbHO-
CTH, KOTOpas B CBOIO OUEpenb MOXKET ObITL pasHOM.
OcHOBHAs 4acTh YEJ0BEYECTBA 3aHATA TPYIAOBOH
nesdTENBHOCTBLIO HA KOHKpeTHOM MecTe: 6yan TO Ha
3asoae wiu pabpuke, B odmce, maxre, rnoJje wiM Ha
Apyrom l‘JiIGU‘ICM MECTE, BKJKYAH M Y KOMIIBKITC-
pa aoMa. YCaoBHsl AeSITEIbHOCTH B 3ABUCMMOCTH OT
cepnl 3aHATHNH PA3HLIE — WM COOTBETCTBEHHO PHCK
yviuepda s 310poBba U KM3HW HCOOMHAKOBBIH M
BAPbUPYET B HIH[JOKUM JANAanda30He.

O6 ycoBHSX TPYIA M MX BO3UEHCTBMH HA YCI0BEKA
PACCYKIAIH €LUE B APEBHOCTH APHCTOTENb, [HUIINO-
KparT. B cpeaHue BeKa TPy ropHSIKOB, META/LIYPros,
a TAKKE peMECIEHHHUKOB ObLT 00 BbEKTOM W3YUYEHHS CO
CTOPOHBI BRIIAIOIIMXCA YUEHBIX, Bpaueil mo obpaso-
paHui0: I. Arpukonsi, T. IMapauensca, b. Pamanunnu.
B Poccuu npeaMeToM HAyYHOrO BHUMAH WS BETUKOTO
pycckoro yyenoro M. B. JlomoHocoBa, Kpome Apy-
rux npobsieM u oOLEKTOB, ObLIM TAXKENbIC YCAOBHS
Tpy/ia u Ge30MacHOCTh B ropHoMm jene. Pesynbratom
ITHX U APYIUX MCCIIEN0BAHUI CTAJIO ETO [TPOPOUECKOE
MpeAoCcTEPEREHNE COOTEUECTBEHHUKAM H MOXKeTaH e
B cOepexeHnn Hapoa.

McTokn oxpansi Tpyaa 8 Pocenn

[Mepebie 3akoHOAaTENbHBIE 4KThl B Poccuu, pery-
JTUPYIOLLHE VCITOBUSL TpvIa padOTHHKOB, OBINM YT-
pepAxaeHbl AnHoil MoannosHoit B 1734 1., mpu KoTo-
POl OBIT yupeskjieH Haa30p 3a yeaosusaMmu Tpyaa. Ye-
pe3 10 neT apyrast umneparpuua AvHa JleononeiosHa

W3AATTA 3aKOH, peryauposasiiuit padoty sa dhadpn-
KdX M 3dBOJaX M OrpaHHYMBAOUIMK BpeMS HOYHOM
paboTbl. TpeTbda XKeHIUMHA HA pyCCKOM TpoHe Exare-
puHa Bermukas coznana camoe repeaoBoe ro Tem Bpe-
MEHAM TPY/I0BOE 3aKOHONATENbCTRO, KOTOpoe OLLIO
3anpelieHo K paclpoCcTpaHEeHU KD B BOJbHOAYMHOI
®Dpaniium 1 yonopHoit Anrnanm 2.

Hopmarusuoe peryauposanne B XIX Beke ObU10
CBS3aHO Mpexje BCEro ¢ 3anpelueHueM JeTCKOro,
a 3aTeM M JKEeHCKOTO TPy/la HOUbIo, COKpallleH HeM pa-
00UYero BpeMEHU KEHIWH W ToapocTKOB. Oduumann-
HO CO30dHHWE CHCTEMbI TPYJAOBOIO 3dKOHOIATEN bCTBA
MOXKHO CUMTATL ¢ BBeaeHueM B 1882 1. (abpuuHoi
WHCNEKIIMH, ¥ KOTOPOH ObIJIO MHOTO PA3HBIX (hyHK-
LLKif, B TOM Ynciie HOTapHaJbHbIX, CTATUCTHYECKHX.
C [MPOMbIIHIIEHHBIM PA3BUTHEM Poccuu cranu mo-
ABJIATHCH BOIMPOCH TEXHUYCCKOIO HaA30pd, CH3aH~-
HbIE C MCITBITAHMSIMU K SKCIIYATALIMEH HOABEMHbIX
MEXAHHW3MOB, MapoBbIX KOTJIOB M IIPYIHX COCYI0B 11011
napineHnem. Kpome toro, abpuiuHble HHCTIEKTOPEI
OCYIECTBISIITH HAA30D 3a BLIMOIHEHHEM 3aKOHOB T10
OXpaHe Tpyida 1 UMCIIHW TMpaso MNpHUBICKATb K cyny
BHHOBHBIX B MX HAPYILUEHUH,

Ynpasnernue dadpuuHoil uncnexuneit B Poccun
Ha ypoBHe ryGepHain ocyiiecrsaganocs [MpucyreTsn-
eM BO rnase ¢ rybepHatopom. Beicuinm opraHom
VIpaBleHUs oXpaHoit Tpyaa sapasnocs [nasHoe no
¢dabpHUuHBLIM ¥ rOpHO3aBoAcKUM neaaM IMpucytersue
npu MUHHCTEPCTRE TOPTOBIH M MPOMBIUIJIEHHOCTH.

B konue XI1X sexka onnn GadbpuyHbii HHCICKTOD
npuxoauacsa Ha 20...25 Teic. pabOTHUKOB, UTO ObLIO
SIBHO HEA0CTATOUHO. C MHTEHCHBHBIM PA3BHTHEM
MPOMBIIIJIEHHOCTH B POCCHM B BBICHIMX TeXHHYE-
ckmnx sapegeHusx B Cankr-llerepdypre n Mockse
MOSIBUIIMCH KYPChl 110 DE30MaCHOH 3KCIayaraium
MalMH 1 odopynoeauust. B Cankr-lletepdyprekom
MOJTUTEXHUYeCcKOM HHCTHTYTEe B 1904 1. OblNa BREIEHA
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camMocToATeNbHasd, XOTS U (DaKyJIbTaTUBHAA TUCIIH-
miuHa "Texnuka GesonacHoctu”, a ¢ 1906 r. Hauanack
peanmn3aluni 3aJ0KeHHOro ele ¢ MOMEHTA OTKPbI-
Tust [MOAUTEXHUUYECKOTO VHUBEPCUTETA B COOTBET-
CTBUM € YUEOHBIM IMJIAHOM NOATOTOBKA (habpHyuHbIX
MHCIEKTOPOB, KOTOpas Bejach BIUIOTH 10 OKTHOpH-
cKoil pepoJiotni. ONMH U3 NEPBBLIX BBINYCKHUKOB
1912 r. B. A. Kpykopckuit snocneactsuu B 1938 1.
CTaN NePBLIM 3aBEAYIONIAM OTHON W3 TIEPBLIX B CTpa-
He kadenps "Texrurka 6Ge30MacHOCTH M TTPOTHRONO-
KapHasi TexHUKa" B JICHUHTpajicKoM MHIYCTPHA b-
HOM MHCTUTYTE. ONHAKO 10 CO30aHUA NPOMUIBHBIX
katenp no GesonacHocT Tpyaa Ouiin NEperoMHbLIe
coOBITHS B cynb0e CTpaHbl, KOTOpas ObLd MPOBO3-
rnaweda B 1917 r. padoue-KpecTbsIHCKOW U B KOTOPOH
BOMpocaM 0e30MacHOCTH Tpyda pabOTHHUKOB ye/si-
JIOChL C€pbe3Hoe BHUMAaHWE.

B. WU. Jlenun, n3yuyasmii ycmosus Tpyaa Kak
(hakTop pocta peBOTIONMOHHOTO HACTPOCHUA Macc,
B CBOMX MPOU3BEACHMAX CPOPMYITHPOBAT OCHOBOTIO-
JIATAOILME MACH, KOTOPLIE COCTABASIN (PYHAAMEHT
COBETCKOW CHCTEMBI OXPaHbl B DE30MacHOCTH Tpyaa.
Emy npunaanexuT cppasa: "Tpyn nonxken ObITH opra-
HU30BaH 0e3 BCSKOro Bpeaa 111 pabouero yenoseka'.

[Mocne OKTAOPHCKOI PEBOMOLUM OJHUM U3 TTep-
BLIX NCKPETOB COBETCKOW BaacTu ctan "dexper o
Tpyae", B KOTOPOM yCTaHaBJAWBaJICA §-9acOBOH pa-
6ounit neHn. 10T HeKpeT 3HAYUTEILHO OMepenu
pekomenaanmnm MOT B nanvoit obnacti. B nekpete
Cosuapkoma o1 17 mas 1918 r. "O6 yupex/IeHnn HH-
crieknm Tpyaa” 6biia sahukepoBata 3aMearesib-
Haa waeda. CornacHo [ekpeTy rmepen cosnaBaemMoi
UHCIEKLUEI Tpyaa CTaBUIaCch e b OXPAHSITh KU3Hb,
310pOBbE M TPYA BCEX JIML, 3aHATBIX KaKOi-0bl TO
HH DBLIO XO3sIHCTBCHHOW EATENBHOCTBLIO, M KOTOpas
pacrmpocTpansaack Obl "Ha BCIO COBOKYIMHOCTD YC0-
BHUIT KHM3HHU TPYASILLLHXCH KaK Ha MecTax HX padoThi,
TAK M BHE ITUX MeCT" (Bbige/ieHO aBTopoM). BoT Tak
MactTabHO MBICTUITU oK CTo et Hazan Mnes ox-
PaHbI 310POBbS PADOTHHUKOB BO BCEX YCIIOBMSIX XKHU3HN
M OeATe/ILHOCTH ABJISIETCH OJHONU M3 KPAeYrOJdLHBIX
B obacTH 3nanmil, tmenyemoit "besonacHocTh Ku3-
HENEeATe/IbHOCTH' .

Tak cnoxuI0Ch HCTOPUYECKH, UTO B MPOLIECCE Ae-
SATEALHOCTH MEPBOCTENEHHOC BHUMAHHNE YISISII0ChH
TEXHHUYECKOMY, KOHCTPYKTUBHOMY COCTOSHUIO 060-
PYTOBAHM A, 4HTO HALIJIO CBOE OTPAKEHHE B CO3MAHUM
Kypea "Texnuka 6e30nacHocTi” B 10peROMOIHOHHOE
BpeMS. DTO OTHOLIEHNE K HPO(PMIAKTHKE M 3alllH-
Te pabOTHHMKOB B NpoOUECCe TPYd COXPAHAI0CH A0-
BOJALHO I0JTO, TAK KAK OHOM M3 OCHOBHBIX MPUYHH
MPOU3BOMACTREHHBIX TPABM MMPU3HARANOCHE HECOBED-
LIEHCTRO MALUMH U 000OPYIOBAHUS.

Cepbe3Hbli UMIYILC PA3BUTUHIO UIeH Be3omacHo-
CTH TpyIa B Hallell cTpaHe 1410 OCHOBAHHE B IOBO-
EHHOE BPeMs B psifie Benyimx By3os kadgenp "Texuuka

4 BE3OINACHOCTD KHU3HEJEATEIBHOCTH, Ne 3, 2016

6e30nacHoCTH U MpoTHBoNoXapHas TexHuka". Cos-
JaHHWE HOBBIX Y4eOHBIX MOCOOMH M KYPCOB NeKIIHH
CcnocoDCTBOBA/IO CUCTEMATHU3ALLMH 3HAHUI B 0D/1acTH
De30MACHOCTH NeSITeILHOCTH, MPEXIE BCEero B TeX-
HUKe DesonacHocTu. B manpHeliem 6uI10 BHECEHO
B comepxkaHue noHsTus "Oxpana Tpyna” nonoiHe-
HHE, CBA3AHHOE € TEM, UTO HA 310pOBke pabOTHMKA
B MpOLecce TPYAOBOH OesTeJNbHOCTH, KPOMe TPaB-
MOOMacHBIX (PAKTOPOB BO3NEHCTBYIOT CAHUTAPHO-
ruruernyeck e hakTopbl NMPOU3BOACTBEHHON Cpe-
Ilbl, & TAKXKE THXKECTb H HAMPHAKEHHOCTh TPYJIOBOTO
npoLecca.

Hano 3amMeTHTL, yto B Konue 1980-x rr. ctano
ouesmiHO, uTo B CCCP cMepTHOCTH PADOTHUKOB Ha
MPOM3BOACTBE, cocTapsBuIas npumepHo 14 400 ye-
JIOBEK B rof, CYLIECTBEeHHO MEeHbILe (B ICCITKH pa3s!)
rubean paboTHUKOB BHE NMPOU3BOACTBA OT BHELLHHMX
MPUYUH (B OLITY, HA AOPOrax, B OrHe M T. /1.), KOTO-
past yuchaeHHo Oblma pasHa 325 ThIC. YEJTOBEK. DTO
SIBMJIOCH OCHOBAHMEM LISt CO3/IAHMS 1TO MHUILMATHBE
HAYYHO-NEIATOrM4eCcKod o0LIECTBEHHOCTH HOBOTO
HAYYHOTO HAIpaBJeHUs W YUeOHOH HUCLUUTIIHMHBIL
noa HazpaHueM "be3onacHOCTh KH3HEIeATeIbHOCTH "
(BK ). K coxanenuio, MuHoBpazoBaHusl BKIKMHIIO
B BY30BCKVIO nporpammy aucuunausy bXKJI emecrto
"Oxpatibt Tpyma" 1 "T'paxanckoii o6opoust”. Bonpo-
Chbl TPAAMLIMOHHOM OXpaHbl TPyIa U3YUAIOT B HACTO-
SMIEE BpeMs laXe B TeXHUUECKMX BYlax B paMKax
kommnnekcHou aucrunanHbl BXKJl. B To xe Bpems
B BY34aX CTPaHbl CTaJIa OCYUICCTBAHATLCH 110JITOTOBKA
JUTUIOMHUPOBAHHBIX CINEUUAINCTOB B 0bnacTn Des-
OMacHOCTHU TPYAa, Yero paHblie He Bblio.

Ha done 3apoxaeHus obLIeCTBEHHBIX OpraH3a-
uuit no nuunumuaruse npod. O. H. Pycaka n non ero
pykoBoactsoMm B 1989 r. B JlenuHrpane Obi1 0CHO-
BAH MepBLIi B HaWel cTpaHe JICHUWHTPAACKHIA COI03
CTIELLHATHCTOB [0 JEATETBHOCTH YeI0BEKA, KOTOPbIH
JIEMCTBYET M B HACTOSILIIEE BPeMSI.

Ha npeanpuatisx u 8 Oprafusatuax cucTema ax-
paHBI TPy/la NPOA0IKANa AEHCTBOBATh, XOTH B TO/bI
DKOHOMMYECKOI'O KPHU3HCA B HALLCH CTPAHE B [EPBY IO
ouepe/b MOCTPagalu ciyKOb oxpaHbl Tpyaa. Caeny-
€T OTMETHUTh, 4TO HE BCE ITPUHHMACMbBIE PellleHns Kak
B Havane 1990-x rr., Tak U B HacTOALLCE BPEMS SIB-
JIAIOTCS BBIBEPEHHBIMH ¢ TOUKH 3PEHUS YIIPABICHHUS
OXpaHOoil Tpyaa. MHOrue U3 HUX OTPaXaloT HHTEPECHI
paGoTonareneil, a He paGOTHUKOB, SIBISIOLINXCH MOKA
OCHOBHOH NPOU3BONNTENLHON CUI0I (HeonyieBnen-
Hble PODOTHI HUKOITA MX He 3amendaT). Hekoropoie 13
JEHCTBYIOLLMX MEPONPUSITHIL, KOTOPBIE CEPLE3HO Me-
Q10T O0BLEKTUBHOMY aHATH3Y COCTOSIHUS YCIOBHI
U OXPAHBL TPYIA U HE CTUMVIUPYIOT K peansHOMY
HX VIVUIIEHHIO € LEIbK CHHXKEHHWSI TPOU3BOACTBEH-
HOTO TpaBMaTU3Ma U npodzaboneBaeMocTH, 0yayT
paccMOTpeHbl ODCTOATENBLHO NPU JAAJTbLHEHIIIeM W3-
TTOKEHHH.
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B HacTosuee BpeMa B COOTBETCTRUN co cT. 209
Tpynosoro koaekca PO (TK P®) tepmun "oxpana
Tpyaa"' onpenensercs "Kak CHCTeMa COXpaHeH sl KH3-
HH W 310pPOBb PADOTHUKOB B Mpoliecce TPYJAOBOU
AeATENBHOCTH, BKIOYAIONIAs [TPABOBBIE, COLMAIb-
HO-3KOHOMMYECKHE, OPraHM3allMOHHO-TEXHHUECKHE,
CAHUTAPHO-TUTHEHUUECKUE, TeUeOHO-TTPOdUIAKTH-
yeckue, peabUauTALIMOHHbBIC U MHBIE MEPOTTPHATHS".
[MpeacrapaseT HHTEPEC PACCMOTPETHL TO TOJOXKH-
Te/JbHOE, 4TO ObII0 3aJI0)KEHO W HAKOTIEHO B CTa-
HOBJIEHHM cHMCcTeMbl oXpaHbl Tpyia (OT) B aopeBonio-
LIMOHHOE BpeMs, Ha NPOTsKeHUK 84 16T COBETCKOM
BJACTH M KaK pellualoTcs 3TH BOMPOCH B HACTOALIEee
BPEMSL.

JlopeBononnoaHbIH ONBIT

JlOCTOHHBIM CEPLEZHOTO W3YUYEHHSH U BO3MOX-
HOTO TIPUMEHEHWS SIBASETCH ONbIT PACCHEIOBAH M3
HECHACTHBIX CAYYAEB HA MPOM3BOACTEE, BBEACHHBbI
B Hapckoe speMa npu Hukonae 11 B navane XX Beka.
KoMHCCHIO B KaYeCTBE HE3aBMCHMOro fKia no 3a-
KOHY BO3IIABSL NOAMIIENCKWA, HAae/IeHHBI I BCeMH
HEeOOXOILUMbBIMH TIOJIHOMOM USIMU, UTO 0DecneuuBallo,
€CcTeCTBEHHO, DoJsiee CrpaBemnMBOE W HE3aBUCHMOE
pacciaenopaHme. [lpuMmepHasi cxema pacciieI0BaHUSI
WCIMONbL3YETCH W B HACTOALIIee BPEMSI, HO TOIBKO MPpH
CMEPTEIBLHLIX, TSOKENBIX M IPYTTMOBBIX HECHACTHBIX
CYHasiX Ha MPOM3BOJICTBE, KOTAA [JIABOW KOMMCCHHN
06513aTeIbHO HA3HAUACTCH TOCYAAPCTBCHHBIN MHCIEK-
TOp 10 oxpaHe Tpyaa. [1pu TakOM coCTape KOMHCCUH
paboTonaTesnio TPYAHee CKPLITh HCTHHHDBIE NPUYMHBI
MPOUCLICCTRUS, HEXENN MPH DACCICTOBAHUH TTPO-
M3BOJICTBEHHbLIX TPaBM 0€3 TSKEIbIX MOCAEACTBHI,
TAK KAK B HTOM C/YUAE COCTAB KOMMCCHM YTBEPAALT
caM padoToaaTeb, /a elle PYKOBOAUTEAEM KOMHCCHU
SIBSIETCS pabOTHUK MOIYMHEHHOIM eMy opraHH3aniu.
B T0 nanekoe spemMs B paboTe KOMUCCHM YUACTBOBAN
BpAY, a4 TAKXKe MOTEPrEeBUINii, eCliH COCTOSIHUE 3/10-
pOBBS 1103BOJISLI0. B HACTOSsIILIEE BpeMsI BMECTO Bpaua,
KOTOpBIH ¢ 1930-X I'T. He MPU3LIBAETCA B KOMUCCHIO, Oe-
pertcst 3akoueHne MenyupexiaeHns. CornacHo cr. 229
TK P® "kaxapiil nocTpagaBlinii, a TAKKE €ro 3a-
KOHHBIH [1PEICTABUTENb HJIW HHOR JIULLO HMEET [1PABO
Ha JIMYHOE y4acTHe B paccaelloOBAHMUM HECYACTHOTO
cyuasg, NpouciefilIero ¢ mocTpasasiiimm’.

HUHTepecHbIM TPENCTaBASMETCA TOpPeBONIOITHOH-
HBIH OMbIT B3uMaHus wrpados ¢ pabounx Ha npea-
npusATUNX. B COOTBETCTBUM ¢ 3aKOHOATEIBHBIM AK-
ToM 1886 r. OHH MOI/TH B3UMAThLCS B ABYX CAyqasx:
npy OECTIPUYMHHBLIX MpOTyIax U MpHUMeHEeHWW He-
NpPaBUIIBHBIX TPUEMOB B paboTe. DTH AeHbIU NTPeaHa-
3HAYAINCE [U18 YIYUIIeHWs Daaronojay4us pabouux.

B 1903 r. B Poccuu 611 co3nan MHCTHTYT pabo-
YUX CTApocT, Wi3dupasiruiics GabpuuHo-3aB0ACKIMH
pPAbOYMMM COOTBETCTBYIOUINX IEXOB.

B napcrroanue Mmneparopa Hukonas I1 1o co-
3eiBa [leproi N'ocaymel ObLTH H3MaHBI cicHANbHBIE
3aKOHBI /151 obecneyeHust DE30NacHOCTH B TOPHO-
3aBO/ICKONH TPOMBIIIJEHHOCTH, HA XKeJe3HbIX 10-
porax, a TAKKEe Ha MPEeATnpUsITUAX, 0CODO OMACHBIX
JUTH KWU3HKM W 30pOBbs paboumx, B 4aCTHOCTH, HA
MOPOXOBBIX 3ABOAAX.

B 1912 r. OpL1M 33/10KeHLI OCHOBBI 0053aTEIBHOIO
coumMaJibHOro cTpaxoBanus. [Mo TeM BpeMeHaMm OHO
OlIEHMBATOCH KAK CamMoe MporpeccuBHoe B Mupe [2].

B 1913 r. Bce peiicroBaBimme B PoccHM 3aKOHBI
B 00J1aCTH OXpaHbl Tpyla ObUIN Bbile/leHbl B YcTas
"O npoMBIILIEHHOM Tpyae" M OnyDJMKOBaHbI B cOOp-
HuKe 3axkonos Poccuiickoit MMriepun. B oToT Vertas
OBIJIN BHECEHBI TAKXKE HOPMBI O COLIMAJIbHOM CTpa-
XOBAHUM paGOTHUKOR,

Oxpana TpyAa HAUMHAETCA ¢ yyera

dng npoUAakKTUKH HECUACTHBIX CAYUACB HA
fIPOM3BOJICTRE U MPO(ecCHOHANBHBIX 3ab0NeBAHUIN
B60bIIOC 3HAYEHWE MMEIOT CTATUCTHYCCKHUE JaHHbIE
NPOM3BOACTBEHHOIO TPABMATHIMA M YCIOBUH Tpyaa
(VT), 1o KOTOPbIM B COBETCKOE BPEMSl OTUMThIBA-
JIMCH B 0BSA3aTENBHOM MOPAKE BCE 3aperucTpUpo-
BaHHDIE TIPEATNPHATHS HE3ABUCUMO OT KOJIMYECTBa
paboTallnx U MOTEHIIHAABHON TPaBMOOITACHOCTH
apouspoacTea. Kpome crarvrpaBicHus, OTYETHbBIC
HdAdHHbBIC TMOCTYIAIW B BBILUCCTOHIIHME BEJ1OMCTBCH-
Hble opraHbl. B HacTosiee BpeMa CTATHCTHUECKO-
MY MOHUTOPHUHTY TMOLJIEXKAT JIHIIL KPYIMHBIE Mpei-
pUATHA Da30BBIX OTpacsieil, a 3aTeM 3TH JAaHHbIE
SKCTPATNOIHUPYIOT MO ONPEACICHHBIM METOIWKAM Ha
BCE OCTABLIMECS HETPABMOOTIACHBIC [TPEATIPUSITHSL,
A TAKIKE OpranM3aiiny Manoro i cpeanero Smsneca.
HocToBepHOCTh MOAYUEHHLIX TAKUM 0Opa3oM mam-
HBIX BHYIIAET CIMELMANTHCTAM Cepbe3Hoe HEeIoBEpHe.

31ech YMECTHO paccMOTPeTh MOApobHO O(u M-
ATbHBbIE TAHHBLIE CMEpPTEN BHOIO H 06”[8]'0 TpapMa-
TU3Ma, KOTOPbIMU TPUXOAUTCS ONEPUPOBATL ITPH
aHannze. Ecau cpeaeHus o nNpou3BOACTBEHHOM TpaB-
MaTu3Me cobUpaloT Tpu oUIIHATEHBIE CTPYKTYPbI:
Pocerar, Doua counanbHoro crpaxopanus Poccum
(PCC), DenepaibHOE AreHTCTBO 110 TPY/LY M 3aHATO-
ctu (PocTpym), B paMKax KOTOPOro HETOCPEACTBEHHO
yyeToM 3anumaetcs Denepanbiad WHCHEKIIHA TPy-
aa (PoctpysmnHCNEKIIMs) M UX HECoBMNajaeHHe MOX-
HO OOBACHUTD ACHCTBY OLLLMMU NTpeanucanuamu (o6
3TOM YYTh MO3KE), HO BOT MOPIAOK HMCEN 0OLLEro
TpaBMaTU3Ma Yy BCEX DTHX OpPraHHU3alHil COBEPLUIEHHO
HE OTpa)aeT MCTUHHYK CHTYallMK, O YeM CRUIC-
TENBCTBYET UX KAUECTBEHHOE COIOCTABJIEHHME C 3a-
PYVOEKHBIMU TaHHBIMMU.

B crpanax 3ananuoit EBpornsl, rae 3apoamnioch
COIIMAJIbHOE CTPaxoBaHUe, KOTOPOE MOXKET CIYKHTh
M ceifyac NMpUMEPOM IS PA3y MHOTO TOAPAKAHUSA,
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Hanpumep. B8 lepManuu unu OuuasiHanu (GoiBuieit
yacTeio POCCHITCKOI MMITepHK, CYMEBIIEH CO3/1aTh 3a
KOPOTKHMI Nepuoa 00pa3loByl, COBPEMEHHYIO CH-
CTEMY VMPABJIEHHs OXPAHOH TPya1d) COOTHOILIEHHE
MEXKIY 00UIMM U CMEPTEIbHBIM TTPOH3BOACTBEHHbIM
TpagMaTuaMom uuciaeHHo pasHo: 1000—1200 oGurux
TPAaBM K OIHOMY CMEpTEIbHOMY Hexoay. YTobel Boc-
MoJbL30BaThCs 3TOH MnponopLuueit, HE0DXoAMMO WMETh
OaHHBIE MO CMEPTeALHOMY TpaBMaTH3My. B Hawen
crpare ux cobupawT Poccrar, ®CC, a takxe Poc-
TPYJIMHCHEKIIM S, KOTOpasi Nno perjaMeHTy npuaaH-
HBIX €il MOAHOMOYMIT 0Dsi3aHa paccienoBaTh BCe
CMEPTENLHbIE M TSKeJIble CIydan Ha MPOM3BONCTBE,
MpuyeM, KakK yKasbiBa/lOCh BbIle, FOCHHCTEKTOP MO
CTATYCY HABJIHCTCH I]pCﬂCCLI,HTﬂI.IE:M KOMMCCHUH.

Yro kacaercs MCC, To B cUAY ACHCTBYIOUINX
MpaBuJi U UX TPAKTOBOK O MPU3HAHHMHK HECHACTHOrO
cy4as, CBI3AHHBIM C TTIPOM3BOACTBOM MJIH HECBH3AH-
HBIM, 3a44CTYIO M3-3a U3JIUILIHEr0 CTPEMIIEHHNA K DKO-
HOMMWH CPEJICTB Ha KOMIEHCALIMW, KOJTHYECTBO MOruod-
WX HA POMIBOJICTRE 3AMETHO OTJIMYAETCH B CTOPOHY
YMEHbIUEHMSI OT JaHHbIX PocTpyauHenekuum.

Y Pocrpyanncnekuuun (Pocrtpyaa) naHHble O
CMepTeIbHOM TpaBMaTH3Me DoJice peanibHbl, Tak Kak
X MHCHEKTOPbl pacclelyIoT BCe HECUACTHBIE CITY-
YaM Ha MNPOWU3BOACTBE C JIETAJIBHBIM UCXOHOM. A Y
Poccrara 9TH JaHHbBIE HUXKE M0 TOH MpUYKHE. UTO
METOAMKA O pPeAeAeHHs NOrMOLIMX HA [IPOU3BOACTBE
SIBJISICTCS PACHETHOI M COOTBETCTREHHO HENOCTOBED-
Ha N3-3a HEMOJTHOTO OXBATA BCEX OpraHu3alinii (BCero
moHuToputes nopsiaka 30 % paGorHukos). Bornipoc
3ITOT MOAHMMAETCH ZKenepramu ¢ 1996 r., Ho "Bo3 u
HBIHE TaM" |3].

Ka3yHCTHKA OTeYeCTBEHHOH CTATHCTHKH

BO3HHKAET JIOTMUHBIH BOMPOC, CKOJTLKO XKe MOrH-
Gaet jmoaeit Ha npoussoacTee? Jdannbie Kakoi odu-
HHAJIBHON opranm3aumm Opars 3a ucxoansie? [lo-
IMYTHO 3aMEeTHM, UTO rmasa Munsnpascoupassutia Poc-
cnu T. A. Toankosa Ha 3acenanuu [NMpasntenscrsa PM
27 oxkrabpa 2011 r. BeiHYKAEHA OBIJIA MPU3HATE, YTO
HNaHHble O(ULHANBHBLIX CTPYKTYP M0 TPABMATH3IMY
paznuuarTest Ha 30 %! [MpuBeneM KOHKpPETHLIE LaH-
HbIe CMepPTENLHOro TpABMATH3Ma v BCEX MepeyHcaeH-
HLIX BBILLIE CTPYKTYp 3a yKasawubii 2011 r.: Pocerar —
1824, GCC — 2380, Pocrpyn — 3220.

Yrolbl M30eKaTh HAKAALOK NP MOACUETE, 34 UC-
XO[LHbIE (HO HE MCTUHHBIE) BO3LMEM JAHHBIE MPO-
¢buasHoro BenomcTna B 3710 chepe — Poccrara,
KOTOpPBI 0DIanaeT CHeNeHUsIMHM KaK 10 cMepTeb-
HOMY, Tak W 110 00111eMY NIPOU3BOACTBEHHOMY TPaB-
MATHU3MY 34 OMpeaeleHHbIH roa. ¥YMHOXHB TaHHBIE
Poccrara no cmeptenbHOMY TpasmaTHU3My 3a 2013 r.,
pashbie 2013 yenosek, Ha YUCTCHHBIH KO3 (dHLIMEHT
1000 nawm 1200, B3gTHIH M3 ONBITHOTO COOTHOILCHM S
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3AMAnHLIX CTPAH, NOMYVUUM PACHETHOE KOIUYECTRO
MPOM3BOACTBEHHLIX TpaBm B Poccun nopanka 2 MiiH,
a 1o crarucTuke Toro xe Poccrara 3a 2013 r. umeem
pcero 35 524, KoMMeHTapuu v3J1H 1 Hu!

CepbesHas pasHHLIA ¢ 3apy0eXHBLIMH CTpaHAMU
CYIIECTBYET W B BHIABICHUYU ONEePBUUHEBIX Tpod3ado-
AeBaHnii. B pasiuyHBIX OTEYCCTBEHHbIX U3JaHUAX U
nybnuKaLmMsaxX HEOJHOKPATHO NMPHBOAMINCE CPABHM-
TebHbIE JAHHBIC M0 Npo3aboOIEBAEMOCTH Y HAC U
B ApYTUX cTpaHax. [1o 3TuM JaHHbIM, YacToTa npod-
saboneBaHuit y Hac B 40 pa3 HUXKe Mo CPABHEHHIO
¢ Haumueii, B 38 pas — ¢ CIUA, B 13 paz — ¢ ®un-
agHaueit, B 7,3 paza — ¢ fnouwueit, o 3,5 paza —
¢ lepmanueii. Hawa ctpana nmo ypostio nmpoc3sa6o-
nepaeMocTu 3anumaet 24 mecto B Espone! [4].

B Poccuu, no opuiinanbHbIM TaHHBIM, €XEroji-
HO MPU3HAITCS DONBbHBIMM BCJICACTBUE MTPOdeccHo-
HAJIbHOM AedaTeNbHOCTH 7...8 Thic. yesioBek [3]. Takue
He COBCEM HOCTOBEPHBIE IH(pPLI MO3BOJSIOT sy
PETHBBIX YHOBHHKOB JIeNaTh JAJEKO UAYULIHE Bbi-
BO/bl. Y HMX BOIHHKACT MIITKO3MS, YTO ECJIH BblsiB-
JISIETCH TAKOE OTHOCUTEIBbHO HEDOIBILIOE KOAHUECTBO
O0JLHBIX MpU MacliTadbe pabouux MECT 10 CTpaHe,
TO He3adeM BOOOIIe TpaTUTh BPeMs W CPelICcTBa Ha
OLIEHKY YCJIOBHH TPY/a, KOJIM OHM MPOBOUNAPYIOT TaK
Masio npod3aboaesaHnii.

C Apyroi cTOpPOHbI, M0 OGUIHAIBHBIM T4HHbIM
Poccerara, ckopee 3aHHKEHHBIM, YeM peasibHbIM, KO-
JIMUECTBO paboOuMX MeCT, Hd KOTOPLIX YCJIOBUS TPYy-
Jla HE COOTBETCTBYIOT HOPMATHUBHLIM, COCTABIAIO
B 2007 r. — 26,2 %, B 2010 1. — 29 %, B 2012 1. —
31,8 %, B 2013 r. — 32,2 [5].

TMo3uuua oM3neca,
OCHOBAHHAN HA HEBEPHOH CTATHCTHKE

B ¢B431 ¢ M3JI0XKEHHBIM 0 cTaTUCTHKE NTpodzabo-
JNIEBAHWI, OTKpPOBEHMEM siBageTcsd nosunnsa Poccuii-
CKOTO COor3a ﬂpUMhl HLJIEHHWKOB M I'I[Jﬁ}_l]lpl'iHl-! MAaTE-
sgedt (PCIITT), kOTOpO# MpRnACpKMBAIOTCS M HEKOTO-
pbi€ BEICOKOMOCTABAEHHbIE COTPYTHUKH MuHTpyaa,
10 MOBOAY 3aKOHOTATEILCTBA O CrELHalbHOI OLICHKE
veaorui Tpyna (COYT), KOTOPYIO MOXHO PACIEHUTh
KaK 1atgopMy, Ha KOTOPOH CTPOMUTCS MACONOIHS
Tex MpeobpazopaHmnil, K KOTOPLIM CTpeMHTCs DH3HeC.
BoT ux BpIBOI U3 aHaTW3a CNOXKHUBIIEHCS CUTYAIMH:
"B Hacrosiiiee ppemMs Ha Honee uem 26 MaH pabounx
MECT C BPEAHBIMM YCIOBUAMHM TPY/la perucTpupy-
ercst 6...7 Thic, npog3adboneBaAHUN, YTO COCTARISET
meHee 0,03 %, 1. e. u3 cta paBOTHHUKOR C BPEAHLIMH
VCAOBUAMM Tpyaa He Gosiee HEM Y OAHOIO B TEHYEHHE
TPYJAOBOTO CTaxa passupaeTcs npodzadonesanne.
Takum obpazoM, 1axe ecad YCIOBHS Tpyla padoT-
HUKa KraccuULMpYIOTCs Kak "BpeaHbie’, 5To aa-
JIEKO HE BCerjia o3HavaeT, 4o y paboTHUKa 3HATHMO
MOBbIIAETCS PUCK PasBUTHA npocdzaboneBanus [6].
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B kauecTBe peMapKu yKakeM, YTO eCiiH Mo othu-
uManabHbIM JaHHbiM Poccrara va Hauano 2014 r.
B cTpaHe Obo 32,2 % pabGoyix MECT ¢ BpelHbIMH
VCJIOBUAMM Tpyia W3 00IIero KOJWYecTsa, To AUpek-
Top Jdenapramenta yeiaosuii Tpyaa Muntpyna Poccun
B. A. Kopx [7], cchlnasich Ha 3KCINEPTHYIO OLEHKY,
MPUBOAMAT DoONlee BIEUATAAIOUIME JAHHBIE HA HAYA/O
2014 r. — 54.6 % pabouMx MecT ¢ BpPEIHBIMHM YCI0-
BHSMH TPY/a, 4TO YKA3bIBAET HA KpaiiHe cepbe3HYIo
CUTYAIIMIO B CTpaHe C oMpenejeHueM yCIoBHI Tpyaa.
A npencrasutenn PCIITT ve xoTsiT BuzeTs peaibHOCTH!

Xon Mbicheit y npeactapuTeneil 6usHeca che-
nyouwurit. Onupasch HAa CTATUCTHYECKWE JaHHEBIe
o npodsabonesaemoctu, PCIIIl npemraraer npu
MPOBEICHUW CHENHATBHON OLEHKH YCIOBUI Tpy/la
Ha MpoM3BoacTee (00 3TOMH NpOUEAYPE MOrOBOPHM
MOMNO3Ke) HE MPOBOANTL MACHTH(HUKALIMIO BPEAHbBIX
H (HJIH) OMAaCHBIX NPOU3BOACTBEHHBIX MAaKTOPOB HA
TexX M3 HUX, [Jie HE YCTAHOBIEHbLI CIYYal BO3HHKHO-
BeHU yiepba v Bpeaa 3/10PORbLIO, a Cpa3y BHEAPHUTD
Ha HUX MEXaHMU3M JIeKnapupoBaHus paboTonarenem
Be30MacHOCTH pabovMX MECT.

[Tonb3ysich ohuMaabHBIMA JaHHBIMEA TIpod3ab0-
NIEBAEMOCTH, HE COOTBETCTBYIOLLMMH AEHCTBHTENb-
HOCTH, paboTonaTe/lu, Ma ¥ HEKOTOPLIE MX ENHHO-
MBIILIITEHHMKH M3 MHHTDYJIa XOTHT MCHOJAB30BATH
3TO 0OCTOSATEILCTBO /IS OTMEHBI OLIEHKM YCIIOBUM
Tpy/la W ATIPUOPH TPU3HATL DOJIBILMHCTBO MeCT 6e3-
omacHbIMM. A eciin paboyee MECTO NpU3HAHO DEe3-
OMacHLIM, TO TOTAA HEJL3sl OyneT 3aboneBaHUe CBS-
3ath ¢ nmpocheccueit. U kpusas mpodizaboiesaeMoCcTH
elle CUIhHEE Nonoa3eT BHu3, Pabotonarens xe npu
VMEHbIUEHH U pabOYUX MECT C BPEAHbIMH YCIOBHUSIMH
Tpyaa MOAYUHUT 114 celst psia CYLIEeCTBEHHBIX OOHY-
coB (PUHAHCOBOTO XapakTepa: YMEHBIICHWA JONON-
HuTeabHoro Tapugda B lNeHcHoHHLIH (POHI, CKUIKH
cTpaxoBoro B3Hoca B MCC, cokpallleHHst pa3iHdHbIX
KOMIEHCAIIMI, 8 UMEHHO, YMEHbIICHMSI TTPOJIOJI K M-
TEJbHOCTH pabouero BpeMeHH, AONOTHUTEJIbHOIO
OMAa41HBAEMOro OTNYCKa, HAKOHELl, Ha/lbaBKH K 3a-
paboTHOI naare pabOTHUKOB,

YroOsl HAIsIIHEE TTPOAEMOHCTPUPOBATH PA3HUILY
B CTATUCTHYECKHUX JAHHBIX POCCHHCKUX M 3apybexk-
HLIX OPraHoB, PACCMOTPUM CTATHCTUKY paka B Poc-
cun 1 CLLUA [8]. TTo naHHBIM HEKOTOPBIX MCTOYHU-
koB, B CIIHA exeroato swisnasercst okono 20 vwic.
C/Iy4daeB OHKOJOIMYECKHX npodeccuoHalbHbIX
3abosiesadmii, B Poccumu — cuMTaHHbIE eTUHMULIBL.
B 2009 r. 661710 3aperucTPUPOBAHO TOJLKO 32 cayyas
npodeccHoHanbHBIX HOBOOOpa3zoBanuit. [Tpu aToM,
M0 YTBEPKAEHWIO CIEUNATHCTOB, TPOMECCHOHATb-
HOE pakoBoe 3abojieBaHue HauboJiee M3YUEHO [0
CPAaBHEHHIO C IPYTUMH OHKOHO30m0TuaAMK, KeTtatw,
3a 2013 r. ohrumanbio npodeccHoHalbHbIX HOBO-
OpasoBaHuil B cTpade 3aukecuposaro 0,4 % ot Beex
npodzadonesannii (5789), T. e. rcero 22 cayuas [9].

Poccuiickuii enoMen: yCI0BHA TPYda XyXKe —
nokasarenn npod3zabdbosepaemocTn
H TPAaBMATH3IMA HHKe

B Poccum ckiaabiBaeTcs napajokcaibHas CHTY-
allvst: yaenbHBIH BeC paboyUX MECT ¢ HEeYIOBJIETRO-
PUTENBHBIMKM YCITOBUSMHM TPYAA PacTeT, TOrAa Kak
OTHOCHTEIbHBLIE Mokazare/y rnpodzaboneBaeMocTH
M [IPOM3BOACTBEHHOIO TPABMATH3MA, B TOM 4YuCie
CMEPTEILHOro, HeYKJA0OHHO najaT. MHLIMHU clioBa-
MH, B Poccuu yem xyiKe ycaoBUS Tpyia, TeM MeHbllle
34PErucTPHPOBAHO Mpo(3aboJeBaHNN H TEM MEHb-
e CJAy4aeB npoOM3BOACTBEHHOrO TPaBMATH3Ma, YTO
MPOTUBOPEUMUT 3APABOMY CMBICITY.

[MpoGaema AOCTOBEPHOM CTATHCTUKH CTala ce-
PLE3HBIM MPEnsATCTBUEM JUISt aHAINU3a PeajibHOTO Co-
CTOSSHWU S MPOU3BOACTBEHHOIO TPaBMaTH3Ma U [Po-
drzaboneBacMOCTH L3I MOCAEAYIOLULIEH BbIpabOTKH
NPaBUABHBIX PELICHUH 1o ux npodunakruke. Mu-
TEPECHO MPUBECTH KOMMEHTAPHUI O COCTOAHHH MTPO-
(p3aboneBaemocTH ¥ TpapmaTthima nupexkrtopa HUH
"Menuumna tpyaa” npod. M. B. Byxrusiposa [10]:

"VposeHb npodeccuoHanbHoi 3a00/1eBaeMOCTH
B Poccuu Bo MHOro pas HuKe, HeM B Pa3BUTBIX
ctpaHax. [1pm 2TOM KOHTHHTEHT rpodecCHoHallL-
HBIX OonbHbIX B Poccun Ha Havano 2011 r. cocTtas-
g okoso 160 Teic. padornukos. o ouenke MOT,
B Poccun ceeilie 76 ThIC. cMepTEN B rOI MPOUCXOIST
U3-3a DosnesHel, CBA3AHHBIX ¢ paboToi,

Peructpupyembie MokasaTenu TpaBMaTHiMa Ha
TIPOU3BOACTBE TOXe cokpamaioTesd. lnnamuka no-
KA34TeNneil He COOTBETCTBYET COCTOAHMIO YCAOBHI ¢
OXPAaHbl TPY/4 HA NPEATIPHITHAX.

B Poccun peructpupyemble rnokasaTteam MpoMi-
BOACTBEHHOTO TPaBMaTH3Ma HWKE, YeM B CTpaHax
EBpocotosza B 7—16 pas. Ilpn 23ToM TpasMaTU3M cO
CMEPTEABLHBIM UCXOMOM, HANPOTHUB, B PoccHu BoIliE,
YeM B pa3BUTBIX cTpaHax B 3—6 pa3 (Poccuiickasn
sKBUIMOpUcTHKA! — 3aMmenanue asmopa).

HeanekBaTHOE COOTHOLIEHUWE MOKa3aTenel cmep-
TEJBHOTO W HECMEPTEJLHOIO MPOU3ROJACTBEHHOTO
TpaBMaTH3Ma [PY cpaBHEHMH co cTpanamu EBponsl
CBHIAETEJILCTBYET O MACCOBOM COKPBITHH TPABM Jler-
KON U cpenHeit TskecTH'. BOT Tak mo-HaAyuUHOMY CYXO
MPEeNCTaBHI CPaBHHUTENLHBINH aHAJIN3 OTeYeCTBEHHBIX 1
epponeiickux nanHbix nipoth. M. B. Byxtuspos s nokna-
Jie, MOCRsIEeHHOM BeeMHpHOMY JTHIO OXpaHb! Tpya.

AHAJIN3 COCTOSSHHSA YCJIOBM
M OXpaHbl TPYIA HA BbICIIEM YPOBHE

HawnbGonee cBexas mudopMaliusi Ha MOMEHT Ha-
MHUCAHWS CTATHBM MO PACCMATPUBAEMOMY BOIPO-
cy nposBydana u3 ycr raassl Muutpyna Pocceun
M. A. TomunuHa Ha 3acepanuu [lpasutenscrsa PO
04.08.2015 r.: "B nepsom noayroaum 2015 r. gucao
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HECUACTHBIX CJYUYAEB C THKEJABLIMH [OC/AEJCTBUAMHM
Ha 10 % nuxe, uem B neppom noayroauu 2014 r.
Ecnu rooputh 0 Tex, KTo norud Ha npou3BOICTBE,
3TOT nokasarte/ib Ha 9 % Huxke. ECTh OCHOBaHMeE TO-
BOPUTH O TOM, UTO DTH TeHIEHUMUH YKe TIpHoOpe/n
HeoOpaTuMbIi xapakTtep”. To, 4TO MAHUNYIHPOBATh
YUCIAMH CTATUCTUKH HE PA3ydyMJIUCh H MMOABOAAT
HAYAhCTBO, BHJHO W3 MOCIEAYIOUIEro IMaccaxa.
"To manuasim MOT, no nokasarejw norudlwmnx Ha
npoussonactee Ha 100 Thic. 3aHATBHIX B Y9KOHOMMKE,
Poccuda B npuHiINNe HaXOANUTCS HA YPOBHE pa3Bu-
ToIX eBponeiickx crpaH. Ecnm 6pare lepmanuio, 10
3TOT MOKa3aTellb cocrapiaser 2,5 uenoBeka, B Poc-
cur — 3,28... B npMHUMIIE, Mbl HEMJTOXO CMOTPUMCS
Ha MEXJAYHapOAHOM ypoBHe."

CTaTUCTUK M HECKOJILKO MOLIAKHDOBAIN KAPTUHY.
Ecnu sBocnonbioBathes nanusiMu pabotet (111, To
yUeao norubwmx B l'epMaHUK OT HECUACTHBIX CITY-
qyaes Ha npouspoacTse 3a 2011 r. cocrasuio 336 ue-
JIOBEK, a4 YUCIAEHHOCTEL padoTaoInX, eCclii B3STh €€
KaK IMOJIOBMHY OT BCEro HaceseHus, coctaBuT 40 MIH
yenorek. [Tokasaresis cMepTe/IbHOIO TPABMATHEMA HA
100 ThIC. 3aHATBIX B 3KOHOMMUKE MOJIYUAETCH PABHBIM
0,84. D10 Hnkak He 2,5 vyenonpexa!

Hapo 3aMeTHTb, 4TO AAHHBIC 1O CMEPTENLHOMY
Tpasmaruamy B Poccun u apyrux esponeiickux crpa-
HaxX OTJIMYAIOTCH B pa3bi, 4 BOT M0 obueMy Tpapma-
TH3MY, KOT/d MOXKHO CKPBITh OT YUETd HECEPbE3HbIE
TPABMbI, PA3HMUA AOCTHTIAET HECKO/JbKO NECATKOB
pa3. Yxe Obl10 NpeacTaBieHO PACCIUTAHHOE MO eB-
POMENCKOMY COOTHOIIICHMIO MEXK Y ODIIIUMHA U CMep-
TEABHBIMH TPABMAMM KOJIUMECTBO TPABMHPOBAHHBIX
Ha npousBojctie B Poccuu. 3a 6a3y ObLIN B3STHI
JaHHble PoccTara mo cMepTenbHOMY TpaBMaTH3MY.
B wrore no pacuety nonyyuioct 2 013 000 yenosek,
a Mo CTaTHCTHYECKUM MaHHbIM BCero 35 534.

Eite oiHO cpaBHeHHE, HO yxke Mo KoahpuimneHTy
YACTOTHI HecuacTHhIX cayuaer Ha 1000 nonHocThiO
JAHATBHIX PAOOTHHKOB, KOTOPLIA 110 NPOMBILIIEH-
Hoctu I'epmanuu B 2013 1. cocrasun 23,9, a B 2003 r.
onin paseH 29.4 [12]: B Poccun ke 5TOT KoahpuiineHT
B 2003 r. 6611 3.9, a 8 2010 1. — 2,2, 4TO JHIIHKWIHA
pa3 CBUAETENLCTBYET O HECOBEPIIEHCTBE HALLISH cTa-
THCTHKH.

['epManmio BO MHOTHX 001aCTAX CICIYVET J0TO-
HATH, HO B chepe VYETA U PEruCTPALIMM HECHACTH bIX
CHYYAER HA MPOUIBOACTBE OHA SABHO HEAOCTHKMMA
03 MAHNITYJSILIMI 3aMHTEPECOBAHHBIX YHHOBHHUKOB.

M. A. Tormu/JMH B CBOEM BBICTYTUJIEHHM Ha 3a-
cenavue npaputenncTsa ot 4.08.2015 r. Takxe oT-
metTui: "llokazarens BpeaHocTy” (10 COBOKYIHOCTI
APELNpUATHI, KOTOPbIE HADAIOAAOTCH — 3TO 25 MJIH
obeneayempix Pocctatom paGoumx mecTt) mopsji-
Ka 39 % (Tak HAMMUCAHO B CTCHOTpPAMME — dgmap).
boimo BeisisacHO npogd3aboneBaHMil 4yTh MEHbILIE
6 Thic. B cpenHeM 1o crpaHe. Ecau cpaBHuBarTh 9TH
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[OKA3aTeNH C YCIOBUSIIMHU TPYIA H € MEXKIYHAPOILHOI
CTATHCTUKOH, TO €CTh BCe OCHOBAHMS TIPENOIararh,
4TO nmoka npog3adoeBaHUs BBISIBASIOTCS Y HAC He-
JOCTATOYHO TOUHO (MITKO CKAa3dHO — npumeqaHue
asmopa). PakTUIEeCKN Mbl KOHCTATUPYEM, KaK Tpa-
BHJIO, TaHHbIE YK€ 00 MCKJIIOUUTETBHO XPOHUYECK X
cjydasix B 3aBepuialomeil cTaamu passutus. A HalIo
Ha Dojiee paHHEM BhIsIBJAEHH W nipodsabosneBadmii',

Heckonbko apyrue ganHbie npogh3aboneBacMocTu
npusen nupektop ExkatepuHOypreckoro MeamiMHCKO-
ro HayuHoro uentpa B. ['ypsuy Ha koHdepeHIIHN
"Ouenkn npodeccnonanbHbiX piuckos” (22.10.2014 1),
yKasaiuuit, uto B 2013 r., no saHHbiM Poccrara, 66110
BbIsiBsieHO Beero 8175 npod3abonesaruii, yTo, HA €ro
B3TIIA, COBEPLIEHHO HE OTPAXKAET MCTHHHOM CHTVaIIM K
M HE COOTBETCTBYET COCTOSAHMIO YCJIOBUH TPY/Ia Ha [1po-
uiBoaCcTRe (0 manubiM Pocctara, KOTOpsEe 03BV
B. Typsuu, yoenbHbii Bec paboTalOUIMX BO BPEILHbIX
H OMacHBLIX YC/IOBHAX TPYAd B TOM XK€ roay COCTaBHII
32,2 %, wnu 24,3 MuH yesoBek). Beisoa: nonb3oBaThes
TAKOH cTATHCTHKOI 1pod3aboneBaeMoCTH 1T OLEH-
KU [pog)eCCHOHAIbHBIX PHCKOB HEBO3MOXHO [13].

ITepBbli 3aMECTUTEND MUHHMCTPA TPYIa M COLLM-
ansHoi sawnTel C. ®. BenbMsaiikH TOXe BeicKasan
CRBOC CYK/IEHME O TOM, UTO cTaTHCTHMKa npo3adbone-
BAEMOCTH HE oTpaxaeT 0ObEKTHBHYIO KApTHHY [5].
CHOXKHUBIIYHOCH CHTYALLMK OH OOBSICHWI TEM, YTO
HE YUUTBIBAKOTCSE IPOU3BOACTEEHHO 00YCIOBIEHHbIE
3a00s1eBaHUS M AEHCTBYIOT LOCTATOMHO JKECTKHE KPH-
TEPUH OTHECEHMSI TEX NN WHBIX 3a00JeBAHHI K Npo-
dreccuoHaATBHBIM.

HHeTpyMenTapuii BoiiBISEMOCTH npod3adonesanmnii

BuenpernHasi 8 CBepaoBCKOH 00JacTH cUCTEMA
"MeannmnHa Tpyaa' Kak pas MUCMOAbL3VET UEbIH Ha-
0op unerpyMeHTOB |13]. OCHOBHOW MHCTPYMEHT —
MpoBeAEHHWE TTepUoAnYecKrUX MeaocMoTpos (ITMQO)
pabOTHUKOB, 3aHATKIX BO BPE/JAHBIX W OMACHBIX yC-
JIOBUSIX TpyJa.

Ho oxBat no ctpane cuabHO cyxken. B 2012 r.
[TMO noanexano 22,7 MJIH 4eJIOBEK, 4 OCMOTPEHO
Ob110 TONbKO 4,47 MH uenosek. B CeepiiioBekoil 06-
JIACTH COOTHOUIEHME Apyroe. Bo BpeaHbIix yCAOBUSAX
Tpyda Ha NPEANpUITHAX 001aCTH TpyauTcs 397 Toic,
yenosek, [IMO npounm 291,2 Teic. yenopek.

B CgrepnnoBckoi o0nacTH MCNOIL30BAIN TaKke
JNPYTOH MHCTPYMEHT, MOMOTaOUIHA YBEJIWYHTH OXBAT
paboTaloniX BO BpeldHbIX yeaosuax Tpyaa. B 2014 r.
OblIa MPOBeNeHAa IKCITePTHU3a CNUCKOB pabOTHHEKOB,
noanexamux NMO wa 201 npeanpugtun. B 92 %
CAYHMAEB PE3YJIBTAThI 0KA341MCh OTPULIATEN bHbI-
MH. BpenHble npoussoacTBeHHbIe (hakTopbl (BI1dD)
B CITUCKAX ObLTK NPeacTaBieHbl He B TTOTHOM 00LeMe,
a hakTUUeCKHe YPOBHY MpPeICcTaBJeHHBIX (hakTopoB
ANB0 OTCYTCTBOBAIN, JIMOO OBIJIM 3aHHMKEHBI.
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Elie OTHH AeHCTBEHHbBIH MHCTPYMEHT — TIPOBE-
OeHWe YIJIYDJACHHBIX MEJIOCMOTPOB B LIEHTpaXx npod-
natonoru | pa3 B 5 neT. B 9THX LIeHTpax MoKa3aresb
BhISIBIAEMOCTH B 1) pa3 Beie, yem B edeHHO-TIPO-
(pmnakTHYECKMX LEHTPAX.

M ewe onHa npuUUMHA HU3KOW BBISIBJISEMOCTH 3a-
oonepadmi. [ng nposeaeHus cneumMaibHON OUEHKH
VCIOBWI TPYIA MepeveHb THIrHeHHUECKUX KPpATEPHER
M HOPMATUBOB Db cokpaitier, oaTomMy BITM yup-
ThIBAKITCH HE B MOTHOM 0ObEeME.

O KOMILJIEKCE HEraTUBHBIX CTOPOH CHELMAIbHOM
OLEHKH VCJIOBMI Tpyda, nMpeaHasHavyeHHON no 3a-
MBICJTY YMHOBHUKOB MUHTpYIa A5 HCKYCCTBEHHOTO
VMEHBLIEHHW S KOTHYeCTBa pabo4yHX MECT C BPEIHBIMU
YCJIOBUSIMM TPYId, MOTOBOPUM HUXKe.

Poccrar ceanuBaer BuHY
32 HEBEPHbIW YY€T HA JAPYTHX

CneuMalucTbl, aHAJU3UPYIOWHE CHTYALWIO
C MPOU3BOIACTBEHHBIM TPABMATH3IMOM, (DUKCHPYIOT
napajgokchbl OTEYSCTREHHON CTATUCTHUKH, KOTOpas
o(pMILHANBHO KOHCTATUPYET POCT YMCIEHHOCTH pa-
OOTHHMKOB, 3aHSITBIX BO BPeAHbIX YCIOBUAX Tpyia
B Ba30BBIX OTpac/six SKoHOMHUKH (¢ 18,8 % B 1997 1. no
32,2 % B 2013 1., a B 2014 r. 3apukcuposaro 39,7 %),
ONHOBPEMEHHO NMOKA3bLIBAET CTaOMNbHOE CHUXeHNe
obIero M CMEPTEJBLHOr0 TpaBMaTHiMa. YueHble,
KaK JIOAW MHTEJUTHICHTHBIE, HA 3TO MPOTHBOPEUHE
pearupyoT no-HayuHoMy Hepesko: "OduunanbHas
CTATUCTHKA ¢ TUOENBLIO U TPABMUPOBAHUEM TIOMEH
Ha NMPOW3BOACTBE, HAMO TMOJaraThb, He B MOJHONW Mepe
COOTBETCTBYET neicTruTensHocTu'". M3 npocrpanno-
ro OTBETd 3amecTuTesnsi pykosonurens Poccrara Ha
npockOy pe/lakiiMm KypHasa "OxpaHa Tpyaa v COLH-
anbHOe cTpaxoBaHue” [3] MPOKOMMEHTHPOBATE CUTYa-
LUHIO ¢ OOBEKTHBHOCTBLIO CTATHCTHYECKHMX AAHHBIX T10
MPOM3BOACTBEHHOMY TPABMATH3IMY TMOJIYYaeTCs, YTO
Poccrar paa Obl YYECTh BCE HECHACTHBIE Clydan Ha
MPOM3BO/ICTRE, /1A HE OT Hero 310 3asucuT. o cioBam
[PEACTABUTE/S BLICILETro CTATHCTHYECKOTO OpraHa, He
Poccrar, a apyrue qenepanbHbie OPraHbl MCTTOTH M-
TEAbHOM BIACTH OMPEAensd 0T rOCVAAPCTBEHHYIO M0-
TUTUKY B 3T0lH cepe. Kpome Pocctara, B cTpaHe ecTsb
LeJIBIH Psd APYTUX CTPYKTYP, KOTOPbIE UMEIOT OTHO-
LigHWe K OXpaHe TPyJa M KOTOPBLIM, CYIS 10 BCEMY,
HEBBITOTHO HITW HEXENATeTbHO UMETh OO BLEKTUBHYIO
CTATHCTHKY O TPaBMATHU3ME Ha MPOU3BOACTRE.

B TO Xe BpemMsi Ha OIHOM M3 COBELLAHWN ¢ npej-
cTaBuTeIaMH DM3HECA, KOTOPOE [TPOXOANIIO B KOH-
e ¢espana 2007 r. B Jome lNpaButensctna PD,
JI. A. Menseses, Ha TOT MOMEHT B JIOJIKHOCTH MEPBO-
ro 3aMm. npencenarens INMpasurenbeTBa, Ha3BaM LHb-
pbl MOTUOLIMX HA IPOU3BOACTBE, KOTOPLIE B HECKOI b-
KO pa3 npepbilianu oununanbabie. B yactHoeT, oH
OTMETH. UTO B CTpaHE eXerojHo (Ha TOT rnepuon)

15 Toic. yenoBek norubGaeT B pes3yibTaTe TPABM Ha
npou3soacTee, 190 ThiC. YMHUPAIOT OT BO3ACHCTBHS
BpeAHBIX M onacHEIX (pakTopos, 180 Twic. ueloBek
NOCPOYHO VXOMST Ha MEHCHIO.

[Mpu oueHke cuTyallUM ¢ NMPOM3IBOACTBEHHBIM
TpaBmatusMom 1. A. MengeseB BOCIONIb30BAICH HE
O(HUUHATBHON CTATUCTUKONM, a AHAJIMTHYCCKUMH Ma-
TepHaJaMM, B TOM Yucie qaHHpiMu MOT. Dkeneprsl
STOU OPraHM3anmuu BIMTUCIIIN TIPAMYVIO 3aKOHOMEp-
HOCTB MEXY 0BLIMM 1 CMEPTETbHBIM TPaBMaTH3IMOM
W MoJIaralT, 4To ohuuMaibHbIe JaHHBIE 00 YPOBHE
TpaBMmatu3Ma B Poccum 3aHukKeHbl. O6 2TOM A4BHO
MUITYT CrelManaucTsl, KOTOpbie GesvernemHo nbiTa-
I0TCA NocTy4Yarbes 10 (enepanbHbiX CTPYKTYP, OT-
BEUAKOUIMX 32 oOXpaHy Tpvia [14].

CeroaHsa B n0boi cdepe aesiTeIbHOCTH, B TOM
HHCIe U B 00ACTH OXPAHBI TPYIA, CYIIECTBYET MHOIO
npobieM U HepellleHHBIX BOMPOCoB. MX Halo peliarth,
HO J1eJ1aTh 370 2(hheK TUBHO U HACTYNATETLHO MOXHO
TOILKO OMUPASCh HA HYXHBII (DY HIAMEHT, OCHOBOM
KOTOPOro B VJIVUIIEHWHW YCI0BMH W oXpaHbl Tpyaa
SABJISIETCH OOCTOBEPHBIN YUET HECUACTHBIX CJYYacs,
MPOMCXOMAIINX Ha MPOH3BOICTBE.

Jnst ocHOBATEABHOTO VIYYIIEHMS [TOM0KEHHS
B 0614CTH OXPAHBI TPY4 HYKHO MHOIOE COBEPIICH-
CTBOBATh B OPraHU3allMOHHOMN, 3aKOHOLATETbHOI,
o0pa3oBaTeibHON M ApYrux cdepax aesiTe/ILHOCTH.
Ho HauuHaThL HA@O ¢ HaBeAGHMA IMOPSIKA B YueTe
HECUACTHBIX cay4yaes Ha rmpouspoacTee. CtaTUCTHKA
no obiemMy H cMepTeTbHOMY TPaBMATHAMY JIOTKHA
ObITh OOBEKTHBHOI M COOTBETCTBOBATL JAEHCTBM-
TesbHOCTH, be3 5Toro Bece octasibHbie Mepbl OyayT
MNOJOBHHYATBIMU MU HEAOCTATOYHO 2 (heKTHB-
HBIMH.

OO0 arrecTannn padoYHX MECT H ee GaHKpoTCTBE

A Tereph NpoaHaIH3HPYEM APYTHE HHCTPYMEHTEI
W MEXAHHW3MBI VITPABJIIEHUH OXPAHOM Tpyaa, KOTOPLIE
HACTOU'YUHMBO HABA3ZBIBAIOTCH XO3GUCTBYIOMIAM 006b-
EKTaM MHOTHE roabl Y"MHOBHUKaMKU w3 MuHTpyaa.
He ytomasist untaTens pasHooOpa3nem 3aKOHOTBOP-
YECKOW OeSITE/IbBHOCTH, HACHUTBLIBAIOLWIEH HE OIHY
ThICSAUY JEHCTBYIOLUIMX 3dKOHOAATENBLHBIX M HOP-
MATHBHBIX TMPaBOBLIX TOKYMEHTOB, KacalolUlUXcs
0ONBIIOTO KOMTINIEKCA OPTaHU3alMOHHO-YTIpaBaeH-
YECKWX, CAHUTAPHO-THTMEHUYECKUX, CONUATILHO-
IKOHOMHYECKHX M APYIUX ACTEKTOB OXpaHbl TPyia,
OCTAHOBUMCS Ha Haubosee 31000n1HeBHOMH TTpobaeMe
CETOMHSUIHETO AHA — CHEINMAIbHON OLeHKEe YCI0-
sutt Tpyna (COYT), noponusiieit HeloyMeHHE B [1PO-
deccuonanbHOl cpene, HenpusaTHe ¥ pabOTHUKOB
u ogobpenue paboroaarencit. g atoro caenver
OCTAHOBUTHLCH BKpAaTIe HA TPealliecTBYOIIeH HaBA-
3bIBAEMOM 11poLenype — arrectaliuy pabouux MecT
(APM) no ycrosusim Tpyna.
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Cnenver 3aMeTHThL, uto APM ocyuiecTBasinach
n B Coerckom Corose, HO M0 MPOCTLIM [IPpaBUJIAM H
0e3 npuBIeveHUs] CTOPOHHUX KOMMEPUECKHX opra-
HM3aLMH, BO3HUKINIKX B Poccuu, kak rpudel nocie
MOX I, MovyBCTBOBaBIIMX B APM MCTOYHHMK TOXOIOB.

B CCCP npouenypa arrecraumm paboumx Mect
Obls1a BBE/IeHa COBMECTHBIM noctaHosleHnem CopeTa
Munuctpos CCCP u BLICIIC ot 15.08.85 Ne 783
"O WHUPOKOM MPOBEEHUH aTTECTAlMN paboymx
MECT M MX PALIMOHATHU3AIINK B NMPOMBILIIEHHOCTH U
JIPYIHUX OTPAC/ISIX HAPOAHOIro Xo3s1iicTra”, HA OCHOBE
KOTOpOro 6uio npuHAaTo THMOBOE MojoxeHHe 00
arrecTalnu, pallMOHAIU3AIIUYN, VHETE W MIaHHUPO-
BaHUHW pabounx mecT oT 14.02.86 Ne 589-BT.

Mo pe3ynbTaTam arTecTaunm pabouue Mecta noi-
PA3ACIAINCH HA TPU IPYILL ATTECTOBAHHbBIE, TMO/-
JIEHKAUME PALTHOHATIMIANUKA W NOAISKALINE THKBU-
nauuu. Jluksuaauun nonaexann paboume mecra,
MOKa3aTenn Ha KOTOPBLIX HE COOTBETCTBYKIT M HE
MOTIYT OBbITh JOBEAEHBl IO VPOBHS YCTAHOB/EHHBIX
TpeOOBAHMII.

Hns npoBeneHuss MHCTPYMEHTAILHBIX 3aMepOB
COCTOAHMSA YCIOBHH Tpyda Ha MPeanpusiTuu, rie
OTCYTCTBOBANN COOTBETCTRYWILME nabopaTtopun,
co3gaBainck Ga30BbIE OTPACIICBbIC MPOMBbILIJIEHHO-
CaHUTAPHBIE JabopaTopuu.

Mo nuepumnu nocae pacnana CCCP unen APM
OLlIM nepeHeceHbl Ha POCCHHCKYIO nouny. OHH
HAIITH OTpakeHWe B npukasze MUHHCTEpPCTRA TPY-
na v 3ansitoct HaceneHust PCPCP or 08.01.1992 1.
"0 nopsinke nposeneruss APM no yeiaosuam Tpyaa’,
KOTOPBIH OBIN yBA3aH ¢ TpeHoBaHUAMHM AeHCTBYIONIEH
¢ coBeTckux BpemeH [mruenunueckoii Kinacenduka-
HuK yeanosuid Tpyina. CreneHb BPEIHOCTH YCJIOBHE
TPYa ONpPefesiiack B COOTBETCTBUH ¢ KPUTEPHUSIMH
Mruennyeckoit Kiaaccupukaunu no danaLHOM CH-
CTEME, a pasMmephbl J0MJIaT K Tapu@HOi ceTke (oKyamny)
D151 TAKEABIX U BPEIHBIX YCAOBUH TPYIA COCTABASIN
4; 8: 12 %; nns 0cobo TaKeNbIX U 0coBO BpeHBIX
yeaoeuit Tpyna — 16; 20; 24 %.

Umnynne K obsisarenstoir APM Oblnm mpunas
nocTaHoBAeHHEM MHUHHUCTEPCTBA TPyAa W COlMab-
Horo passutua P® or 14.03.97 Ne 12 "TonoxeHue
O MOPAAKE NPOBEICHUA aTTECTAlMK PABOUMX MECT
o yeaosusm tpyvaa'. 3arem »To TpeboBanue BbIJIO
sakperero B TK PO (ct. 212), coracHo KOTOpoMy
padboronarent obsszan 6o nposect APM 3a cuer
COOCTBEHHBIX CPENCTB.

Eciiu paHbiiue rpaMOTHBIH paboToaaTe b, 3HAH pe-
AJIbHYIO CUTYALIMIO B 3aBOACKMX HEXAX M HA YUACTKAaX,
MOT LigJeHanpabieHHO BKAAALIBATL OfipefeneHHbie
CpencTBa B yAVYIIEHHE YCIOBWIE Tpyaa, a He MoJy-
4aTh HA BO3ME3/HOH OCHOBE [OICKA3KY OT aTTecTy-
FOLLEH OPraHu3alum, TO Tenepb MosiBUIach HeobX0-
JUMOCTE B MOJIYUEHUH TAJ0YKH 3a MPOBEJeHHVIO
APM, npugem 3a HeMaabie JEHLIH. 3aMETHM, 4TO

10 -
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rPAMOTHBIX H YMENBIX OPraHU3aTOPOB NMPOM3BOACTBA,
K COXAJIEHUIO, MEHBLLIE, YEM TEX, KTO CTPEMUTCS U3~
BJI€Yh MAKCUMAJIBHYIO TTPUOLIIL HEB3HPas B MEPBYIO
ovepelb — Ha OXpaHY ¥ YCITOBUS Tpy/ia.

AKTYAIU3MPOBAHHBIN B cBsi3u ¢ Beojjom TK P®
nopstaok npopeacHuss APM no yciropusim Tpyna
(yTBepsKAEHHBIH MPUKA3oM MUH31PABCOLIPA3ZBUTHA
Poccum ot 31.08.07 No 569 "O0 yTBepKAeHU U MOpsa-
Ka Mmpose/ieHus aTTecTaiu paboaux MecT 1o ycio-
BUAM Tpyaa") CYLICCTRBEHHO YBEJIMUWII 10 CPABHEHMIO
¢ npenpiaywum Monoxennem (em. IMocraHoBieHue
ot 14.03.97 Ne 12) uenu u 3anaum arrectauu. Ilo-
panok rnposencHus APM 6bin nonmosHeH HOBBIMH
nostoxkeHusiMu, npoueaypa APM u oopmieHust pe-
3YJILTATOB CTANM cloxHee. ONHAKO 3TOT NOPSILOK, HE
BLIPAdOTAB JakKe MATUASTHHUN CPOK, OLIN "oTNpasieH
B oTeTaky' . Quepentoi nopanok nposenenus APM
(yTB. npukazomM Muusnpascolipassutug Poccun ot
20.04.11 No 342H) ycTaHOBWIT HORBBIC MPOHEAYPHI W
noaxoabl K APM.

Bce o1 M3MeHEHMA M HECTADMJIBLHOCTL, €CTe-
CTBEHHO, HE BBI3BAJIM IHTY3HA3Ma y OONBIIMHCTRA
YYACTBYKIIUX B aTTECTAllMM CTOPOH, 4 TAKKE clie-
MAAJTUCTOB NO OXpaHe Tpyaa. MUHIKOHOMpasBu-
Tug Poccun, B mae 2012 . niposeillee JKCIMEPTHIY
NAHHOTO MPUKa3a A5 OUEHKH €ro peryaupyiole-
ro BO3AeUCTBUS, OTMETHJIO OUeBH/IHbIE HEAOCTAT-
KM, CBA3AHHDLIE, B YACTHOCTH, cO crimowHoi APM
(‘lrpOMHOrO KOlH4vecTRna p‘dJIlMllel,‘( BUIIOBR [15160‘-11-!.‘(
MECT, Hd KOTOPbLIX PHCK BO3HUKHOBEHHWS TPABM M
npo3aboseBaHuit HU30K MJIH NMPAKTHUYECKH OTCYT-
cTByeT. Ho camoe rnaBHoe, 4TO HECMOTpPS Ha Tpo-
oMy B Pocenn Gonee 15 ner APM, ocHoBHas
e/ b KOTOPOW yavuIIeHHWe VCAORBHH TPyaa. Jaxe 1o
opuumaneHbiM gaHubiM Pocetara konuuecTso pa-
DOYMX MECT, HE COOTBETCTBYIOLIHX HOPMATHBHbBIM
TpeboBaHMAM, pacTeT 13 roaa B ron. K 2013 r. uucno
Takux mect coctasuno 31.8 %, T. €. npakKTHUECKH
Kax/blit TpeTnit pabotunk B Poccuu Tpyaures Bo
BPEIHBIX YCIOBUAX TPYIa.

Boinnknosenue COYT

M BoTr Ha atoMm thone, Korga APM we onpasaa-
Ja ceDs M0 HAIHAYEHHWK W, rpopaboTtan BXOIOCTYIO
Ha pbIHKE yeayr 15 jieT, He nMpHBeia K yJayulleHno
YCIAOBHI Tpyaa, a JHLIEL NPHUHECIA JIOXO4 ATTECTY-
UMM opranusauugam, MUHTPYI, BOCHOAbL30OBAB-
HTMCh MOHOTIOMbHBIMH [TOTHOMOYHAMU 110 pehopme
MEHCHOHHOTIO obecnedueHMs, KHHYJ cracarellbHbIi
Kpyr obanxporusiueiics APM niyrem ee BO3pPOK-
JNIEHHWS B BHIE CIEelHadLHON OLEHKHW VCAOBHIT Tpy-
na (COYT). Ans sroro MUHTpYA TIpeanoXHT We-
nonb3oath pesynstarel COYT nna ycraHosieHus
NONOAHUTENLHOTO Tapuga A1 CTPAXOBLIX B3HOCOB
B IMencroHHbIit @onn Poccuu 3a 10CPOYHBII BbIXOA
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Ha neHcuio paboralunx BO BpeJHBIX U OMACHBIX
yenoBuax Tpyaa. IMpuueM IOKYMeHTY IPHAATIH A
BECOMOCTH U 3HAYUMOCTH HOPMATUBHBIX TOJIOXKEH Ui
craryc MenepanbHoro 3akoHa. [py 3TOM MexaHU3M
OLCHKH YCTOBHH Tpyaa, npuMmeHsaBiuiniics B APM,
u3MeHed B COYT ¢ aBHBIM NEPeKoCcOM B MOJb3Y pa-
fotonareieil, Tak 4to Hemoctatku APM coxpanu-
JUCHh W 1aXKe YyCVIYOUIHUCH.

HecmoTps Ha MHOTOYMCIEHHBIE KPUTHYECKHE
olieHKH 3akoHonpoekta o COYT [15—17] co cTtopo-
Hbl HAYYHOW OOLIECTBEHHOCTH, CHELHATHUCTOB, IKC-
MePTOB B NEPHUOAMYECKUX U3TAHMAX, HA CeMHUHapax,
KPVTIBIX CTONAX, B TOM yncne B ['ocayme, MpoekT Obin
HPOJOOHPOBAH 3AMHTEPECOBAHHBIMU CTPYKTYPAMH U
C Maccoi HeIOCTATKOB MpoBeleH uepes PenepaibHoe
cobpanume. [TpumeuarenbHo, 4To 3aKoH 0 COYT Obin
MPUHAT € PEIKUM 1715 HBIHeUIHero coctapa [locaymel
pe3yaLTaTOM: B TPETHEM OKOHYATE/IBHOM YTEHUM Ha
njeHapHoMm szaceaanuu 23.12.2013 1. 3a Hero nporo-
J0coBanu Auinnb 244 nenyrara iz 440 npucyrcerey -
mux. Yem 34KOH HE YCTPOMJI 3HAYUTEABHYIO YACTh
H30paHHMKOB Hapoaa? [MonpiTaeMcst pasodparbed
B 3aKOHe W MOCIEACTBHIX ero MPpUMEHEeHUS 1J18 T0-
cynapcTna, paboToaaresneit 1 paboTHUKOB.

OTMeTHM, UTO Da30BbIMHK JOKYMEHTAMU B 3aKO-
Hopatenberse 0 COYT arngwores cam DeepanbHblil
3akoH "O cnenHalibHON oleHKe veaoBui tpyaa" oT
28.12.13 1. Ne 426-@3, denepanbHblii 3aKOH "O BHe-
CEeHUM MIMEHEHWH B OTACNLHLIE 3AKOHOMATENbHbIE
akTel PM ot 28.12.13 No 421-(@3 B CBA3N C TIpUHSI-
tem MegepanbHoro 3akora "O crneuHaJIbHONR OLEH-
Ke yesopuit Tpyaa”, Meroauka nposeneHus COVT,
yTBEepXKAeHHas npukazoM Muntpyaa Poccuu or
24.01.2014 r. Ne 33u. Kpome Toro, B pasBuTHe 3TOMH
CHCTEMBI MPHHATO DONBIIOE YMCTO HOPMATUBHBIX
MPaBOBLIX TOKYMEHTOB.

Ouesnansie negocrarky COYT

BOJIBIIMM MUMHYCOM BCEro 3aKOHOMATENLCTBA
o COYT sasnsieTcs npenanue 3adBeHHIo akTopa
TPABMOOMACHOCTH, KOTOPLIN SBIAETCA NPUUYMHON
MPOU3BOACTREHHOIO, B TOM YMC/E€ CMEPTEALHOrO
TPABMATH3MA, 4TO IPOTUBOPEUHUT 34PABOMY CMBICTY.
OTtcyTcTBHE B 3aKOHE MOHSTHS TPABMOOMACHOCTH
B KOpHE MEHSET CYIIHOCTL W Ha3BaAHME 3aKOHA O
COYT, koTopplit npasuabHee 0610 OB MMEHOBATH
J3akoHOM 00 OLEHKE CAHUTAPHO-THTUEHNYECKMX U
3ProHOMHYECKHUX YCIOBUH Tpyaa.

OTKPOBEHHO HEHAYYHBIM MOAX0A0M B Penepasin-
HoM 3akoHe o COVT No 426-M3 rpemuT npeayc-
MarpuBaeMas B 1. 6 ¢1. 14 BO3MOXKHOCTL 3a cuer
npuMeHerust "apdexkTuHbix CHU3" cHU3MTL Kiace
(moakjacc) yC/0BHMIl Tpyda Ha ONHY cTeneHb. B co-
OTBETCTBUH € M. 7 ¢T. 17 Toro xe 3aKoHa a0MmycKa-
ETCA CHUKEHHE Kiacca yeioBuil Tpyaa Oosiee yem Ha

OIHY cTerneHb. MHeHMe cepbe3HBIX YUEHBIX O TOM,
YTO B [IPOU3BOIACTBEHHLIX VCIOBHUIX MMPAKTHYECKH
HEeBO3MOXHO 0becnednTh 2P PeKTUBHOCTL CEPTH-
utmposaHHbIX B JlaboparopHbix yenosusix CHU3 He
npuHuMaerca B pacuer [18, 19].

[IpeanoxeHHBIH B JOKYMEHTAX CNOCOD MIACHTH-
(hHKALHK OMACHOCTEH OIUOOUYEH M MPOTUBOPETUT
ODLUENPUHATOH NMPaKTHKE.

O1neHKa MHOTMX CAHHUTAPHO-TUTHEHNYECKHX YC-
JIOBHMI Tpyda BbIXOJOIIEHA M YITPOLIEHa 0e3 BCIKOro
Hay4YHOTo 060CHOBAHMA. 34TO 3TO [1O3BOJAMUT YMEHb-
[UTH YHCIIO PABOUYMX MECT C BPEAHBIMH VCIOBUSIMH
Tpyna. B wactHocTH, 8 Metonuke B Kauectse 11V
3BYKA YCTAHOBJIEHO /51 BCeX BUAOB paboT 0HO 3Ha-
yeHue 80 n1BA, x0T B IeHCTBYIOLLUX HOPMAX YPOBEHb
3BYKa YCTAHABIMBAETCS B 3ABHCHMMOCTH OT TAKECTH
M HAOpsXKeHHOCTH Tpyaa B Koaedrnetcsa ot 45 10
80 n1BA. OannmM pocuepkoMm repa monaan B onany
MHOTOYUCIEHHBIE TPEACTABUTENN HEIIYMHbBIX [1pO-
deccHii: B NepBy0 ouepeldb, OPUCHBIE M HAYUHbIC
paboTHUKM, ciyxkatue, oneparopsl [T9BM wu ap.

Ocoboit HeMHUIOCTHIO pa3paboTuMKoB MeTonHKH
rmonb3yoTtcs onepatopst [TABM. KoTopsiM oTKa3aHo
B OLEHKE YCIOBUI TPyaa Mo HEMOHU3UPYIOIIUM W3-
ayueHuam. Paboume mecrta, CBA3aHHbIe ¢ padoToil
Ha TIDBM, uckiioueHbl M3 00BEKTOB CrEHOLEH-
KW [0 IIPMYMHE TOrO, YTO PaHbllie Mo Ipoleaype
APM 5TH MecTa cOCTABISIN DOJLINON VIENbLHBIN
pec B obiieM yucie paboumrX MecT, He OTBEHAKOIINX
HOPMATUBHBIM TPeDOBAHUAM, MTPUUYEM HE TOILKO 110
3/IEKTPOMArHUTHBIM M3J1IYHEHHUAM, HO, B YACTHOCTH,
M 110 [IYJ1bLCALMH CBETA B MOMELLUEHHH, KOTOPYIO TOXe
snUMUHKWpoRaIW B Metoauke. Tak 4To HECTOXHbIM
YUHOBHHYLUM MPUEMOM CPA3y MOXHO YAVYIIMTH
ODLLY K KAPTHUHY.

BuITASIAMT CTPAHHBIM, HO BIIOJIHE MOHATHBIM HC-
KaoueHue B MeToMKe, HE3aBUCHMO OT BHMIA Hes-
TEJIbHOCTH, OUEHKHW KOIPPHUIUEHTA €CTECTBEH HOM
QCBEUIEHHOCTH, YIOMSHYVTOW TVIBCAUUN CcBETA U
JIPYTUX TapamMeTpoB CBeTOBOH cpeabl. BaxHocTb H
HEOOXOAMMOCTb €CTECTBEHHOIO CBETA 1151 e IOBeYe-
CKOTO OpraHu3Ma TpyIHOo ocniapuBath. Pazpabotunku
MeTOANMKHM CYHTAIOT, YTO PETHUCTPHUPOBABILECECH [0
pesyabratam APM Goabmoe uucno pabounx mecr
C BPEJIHBIMH YCJIOBUSIMU TPYIA B OCHOBHOM Xapak-
TEPU30BAJIOCH HEYIOBIETBOPUTEIbHBLIMH TTapaMeTpa-
MM CBETOBOH Cpesibl, BKIIOYAA APKOCThL U HIECKOCT,
a MoKasaTeau OCBEIIEHHOCTH MPAKTHYECKM HMKOT 1A
He npusoasT K npothzabonesanusam. IMoaromy s
ueneid COVYT BrosiHe 10CTATOUHO OHOIO MOKa3are-
Jisi — YPOBHS$ OCBEUIEHHOCTH pabouel rnmoBepXHOCTH,
TE€M CaAMBIM CYIIIECTBEHHO YMEHbLIag KOJIMYCCTBO pa-
004YHX MECT ¢ HeDTATONPHUATHBIMK YCIOBUMSIMH TPY/a,
4YTO MPEJIOCTABIISICT padOTONATENSAM BO3MOXKHOCTD
YMEHBLIUTL ¢cTpaxonsie Taphdel B DCC u [Nencron-
HbII (QOHI, COKOHOMHMTE Ha BBITLIATE KOMTIEHCATIM,
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YayulueHHIo CTaTUCTHKM ISt paboTofaTesi Cro-
CcOOCTRYIOT TAKKe KecTKHe orpaHu4YeHus 1o pabouunm
MECTAaM, Ha KOTOPBIX MOXKET HE TTPOBOAUTBLCS MASHTH(DM-
Kawusi 1o psiay haktopos M3 Kiaccndukaropa onacHbix
H BPEIHLIX MPOU3BOICTBEHHDBIX (haKTOPOB (MpuIoyKeHHe
Ne 2 MeTOnNKH), B 94CTHOCTH, TIO MHOHU3UPYIOIIHM W3-
JIVUEHMAM, XMMHUYECKUM (PaKTOpam, KOTOpbIe YYUThI-
BAKOTCS JIMIIb TTPH TEXHOJOMMYECKOM MPOLIECCE.

Ha ymenblieHne paboumux MeCT ¢ BpeaHBIMHU yC-
JOBUSIMM Tpyaa BAUsIET Takxke To, uto npu COYT
B COOTBETCTBHM ¢ MeTOAMKON TapaMeTpbl MUKPOKITH-
MaTa MACHTH(H UM PYIOTCS TOABKO Ha paboumnx MecTax,
PACTIONIOKEHHBIX B 3aKPBITHIX W MPOM3BOACTBCHHbIX
MOMELLUEHHAX, HA KOTOPBLIX MMEETCsl TeXHOJIOTHIeCcKoe
o0opynoBaHue, sIBIAOUIEECS MCKYCCTBEHHBIM MCTOY-
HUKOM TErJIOThbl U (M) XOI014, T. €. TOps'ME Liexa,
XJan0KOMOGUHATH 1 T. 1. B 1106b1x 1pyrux uexax, ou-
CaX M CKIAJACKUX MOMELIEHUX, [1¢ TAKOro 0D0pyl1oBa-
HMST HET, & TAKXKE HA pabOMMX MECTax, pacronaoxKeHHbIX
Hid OTKPBITBIX TEPPUTOPUAX, MUKPOKTMAT OTIEHUBATD
HE MpeanosaractTcst, B TOM YHCAE B XOJOJIHOE BPEMS
ro/la Ha CTPOMTIIOWALKE. 34TO 3TO NO3BOAUT "YIIyu-
LWIKUTE' CTATHCTUKY B chepe YCJIOBMIH Tpyda.

A Kyaa nesath 7 man paboTHMKOB, 3aHATHIX, N0
naHueiM npod. B. YammHa, B 9KOHOMUKE CTPAaHbI
B XOJIOAHBIX KJIMMATHYECKHUX pallOHAX HA OTKPBLITOM
TeppuTopuu. EXEroiHo B 3THX palloHaX perucTpu-
pyeTest 10 6 ThIC. CIIYYAEB CMEPTEIBHON MMITOTEPM UM
U THKEIBIX OOMOpPOXKEHUN — umndpa, conoctaBuMas
C YHCIIOM €XEroaHo BLISBISIEMBIX TIpod3abonena-
HUil. BmecTo Toro ytobpl 3aHMMarTbest npobreMamu
padoTAIOLLMX [1PKU HU3KUX Temneparypax, MuHTpyn
Poceru nmpoceto BeiMepkKHY 9TOT (hakTop M3 Kiaccu-
dukaropa MOBIT 1 TeM caMBIM JTHIITWT MUTIHOHI
paboTtamx npapa Ha de3onacHuii Tpya [19].

MeTtoamka nmposeaeHns COYT uekawaaeT oleH-
KY MHTENNCKTYAJIbHBIX W 3MOLIMOHATBHBIX HATPY 30K,
CBOWCTBEHHBIX HETTPON3BOJACTBEHHbIM PABOTHUKAM,
YTO HE MO3BOMAET aJeKBATHO OLUEHHWTH BBICOKVIO Ha-
MPAKEHHOCTD eITeLHOCTH psina pabOTHUKOB TROP-
YECKOTO XapakTepa, yNnpaB/JeHUYECKOro MepcoHan,
Bpauei, AUCHeTUEpOB U ApP. A Kyda AeBaTh CTPECCHI,
MCUXOIMOLMOHAILHBIE HATPY3KH, SIBJISTIOLINECS [IPed-
MOCBIIKAMHA psijia 3aboeBaHNIl Kak npodeccHoHanb-
HBIX, Tak ¥ 001ux (MHGapKTLl, HHCYIBTH W Ip.)?

He yuursisactest 8 Metonuke Takxke pexkum pabor
MU Beex kateropuit paboTHHKoB. B TO ke BpemMs no
BBIBOJIAM CIELMATMCTOB B 00/IACTH MEAWTIUHBLI TpYyaa,
JIBAALATL JIeT paboThl B 4-CMEHHOM peKHMe TaeT CHH-
KeHMe O0IIeH TPOAMIKATENHHOCTH KW3HK HA CEMb J10T.

OObsCHEHME MHOTUM BOMPOCAM MOXHO HAWTH
B CJIOBAX NepBOro 3am. MuHuctpa tTpyaa C. d. Benb-
MSTHKHHA, 3asdBHBIIETO, YTO €CAU HET 00BEKTHBHBIX
roKasaresieif, KOTopble MOTYT U3MEPUTH (PaKTOpkl
TPYIOROTO MPOLECca, TO MX HYXKHO BOBCE MCKJTIOUUT
u3 o01Iel OLEeHKH yC/IOBHIT Tpyaa [5].
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Ynpouwenue npouenypst COYT no cpasHenuio
¢ APM no3BosigeT COKOHOMUTDL ONPEaeneHHbIe cpeji-
CTB4 paboTojaTens, a TEHACHIIMO3HOCTh MHOIMUX OLE-
HOK IaeT BO3MOXKHOCTL MCKYCCTBEHHO "yAYUIINTL'
YCAOBUS TPYAa, YTO ABHO MPOTUBOPEYUT rocyaap-
CTBEHHOW TMOJIATHKE B 0014aCTH OXPaHbl TPYIa W He
CrocoBCTBYET VIIVUIIEHH K JeMOTpahUIecKon CHTy-
AlUMK B CTpaHe, 0CODEHHO COXPAHEHMIO 3/10POBbS W
VAYVUIHEHUIO KAYECTBa KU3HH TPYILOBOIO HACEJIEH M.

BaXXHBIM 271€MEHTOM, €C/IH HE KIIYEeBBLIM, s
pabOTHHKOB SIBASIOTCH FApaHTHH U KOMIICHCALIMH,
KOTOpbIE MOJAraloTesl €My 3a paboTy BO BpPEAHBIX U
OMACHBIX YCJA0BUMAX Tpyaa. K coXaleHnio, BBeaeHHbIE
U3MeHeHHWs He npeanoaaratoT auddgeperunponan-
HOTO MOAX0Aa B COOTBETCTBUM C VCIOBUSMU TPV
(1151 BCEX YEThIPEX MMOAK/IACCOR BPEAHBIX VCIOBHH
Tpy/la yCTAHOBJAEHA AeHexHast HaabaBka B 4 % (1)
oT Tapuda), T. €. MPUMEHEHA YPABHUTEJILHAS cxema,
a B MOJIKJIaccax, rae NpeaocTapIsioTcd KOMIeHCallnH
B BHJIE 3aUIUTHLI BPEMEHEM, T. €. JONOAHUTENLHOIO
OTJIAYMBAEMOTO OTITYCKA WM COKPALEHHO# pabouci
HEJIE/TH, TOXE HET CBA3M ¢ YCIOBUIMN Tpy/a.

[MTonplTOXKMBAA aHATHU3 3aKOHONATENbHBIX aKTOB
no COYT, npuxoanTes KOHCTAaTHPOBATL, YTO TIONHITKH
VCTpaHeHHA METOIMUYECKHUX HEeJIOCTATKOR, HEHAYYHbIX
MOAXOA0B, NPOTHBOPEUHI W MOABOAHBIX KAMHEH B TEK-
CTE [PABOBBIX JIOKYMEHTOB HE CIOCOOHbI M3MEHUTB VX
3aKOHOB, H3HAYA/IBHO UCIIOBEAY IOLLUX KOHLIETILIMIO, Ha-
MpaBJIeHHYD MPOTUB UHTEPECOB pabOTHUKOB, TMpe-
ToJIaraolilyio He peaibHoe, a (PMKTHUBHOE YIIVUILICHUe
yehioBuid Tpyia. M 370 HEBO3IMOXHO MCKOPEHHTD.

VYoenuTeNbHBIM JJOKA3ATENLCTBOM VX VLLEHMS CO-
HAJIBLHOTO MOJOXKEHHS pabOTHHKOB SBJIAIOTCH TM10-
npasku, BHeceHHbie B TK Pd:

— nuliernue mpasa paboTHUKOR, paboTalouinx Bo
BpemHbIX yeaosusax (ki 3.1 1 3.2) Ha COKPALIEHHY IO
pabouyio Heaenio (cr. 92 TK Pd);

— VBEJIMUYEHHUE MPOLOTKHTENBHOCTH paboueil
cMeHbl 10 12 9 (e1. 92 TK PD);

— JIMIIEHHE MOMOMHUTEIBHOrO ONIayuBacMoro
OTIYCKa I8l N1, padoTaluInx BO BPEAHbLIX yCI0-
Busix kaacca 3.1 (ct. 17 TK PD).

O6o0611as nepevyrucieH Hoe BLILIE, MOXKHO ClenaTh
BEIBOJ, 4TO 3akoHbl 1 MeTtonnka o0LEKTURHO Ha-
MpaB/eHbl Ha YXVIUeHWe yeaosuil Tpyaa paboTHH-
KOB, a peanusains MenepaibHbIX 3aKOHOB U MeTto-
JMKKW mpuBedeT K "yayulueHu " YCIOBUR Tpyaa Ha
dymare, 4TO HEIOMYCTHMO.

[lepBuie pesyanrarnt nporeaenus COYT

Hexons m3 npuBEACHHOIO Bbille BbIBOAA W HE
CaMoro MO3UTHBHOTO onbiTa npopenetHuda COYT,
B aBrycTOBCKOM HOMepe xypHana "OxpaHa Tpyna
W conranabHoe cTpaxopsaHue” 3a 2015 . npossyyarn
[IpaBOMEPHBbII BOMpoc "a MOXeT ObITh, ObINO Obl
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Gojiee pa3yMHO MOKa BCE "3aMOPO3HTh', HATIPMMED
Ha TpW rojaa, Hapaborarth 6oaee OOMMPHYIO NpaK-
THKY, a 3aT€M BHECTH B JIOKYMEHTDBI CYIIECTBEHHbIE
u3meHeHus?". Ha uto nepewuiil 3aM. rpencenarens
Komurera lNocaymbl o 1pyny M. B. TapaceHko oTBe-
TH, uTO "BO-nepBuiX, HOPMAaTUBHEBIE AKTHI HE MOTYT
VXYILIATH YCIOBUSA TpyIa Ha KakoM-1H00 pabouem
MECTE — OHM MOTYT MOBJIHATH Ha JILIOTLI 1 KOMTEH-
calnu, HO He Ha yclaoBus Tpyjaa. Bo-BTOpPBIX, OnbIT
npuodpeTaeTes Npu MpakTHYECKOM ITPUMEHEHHUHA
HopMaTuBHBIX akToB, B-Tpetoux, COVT nposeneua
MCKIIOYUTEILHO Ha OYeHb HE3HAYMTEJLHOW 4YacTH
paboymnx MecCT, IyMalo, Ha HE OUYEHb CIOXKHBIX pado-
uymux mecrax” [20].

"COVT ectb ¥ 6yneT HAONTO", 3TO 3BYUHUT BO BCEX
NyOIUYHBbIX BLICKA3BIBAHMSIX NTpeacTaBuTe el Mun-
Tpyna. [lepsbii 3aM. MmuuucTpa Tpyna C. @. Benb-
MATKWH MPSIMO OTMETHII, uTO BHenpenue COYT nnsa
Hac — ovYeHb BAKHLIH npoekt. COYT cayXuAT ocHO-
BOIH, KOTOpasl MO3BOJIAET MCIIOJAb30BaTh MEXaHHW3IMbl
SKOHOMMYCCKOTO CTUMYJIMpoBaHus paborogareneit
K YAYYUIEHUIO veaoBuid Tpyaa [9].

Dhdextusnoctt COYT MoXHO OlIeHUTH TIO TIpen-
crapieHHBIM B cTathe |9] nanubiv. B 2014 r. COVT
npoBe/ieHa B 18 Thic. opranusauuit Ha 506 Thic. pabounx
MecT. YUCIeHHOCTb paBOTHHUKOB, 3aHSTHIX BO BPEIHbIX
YCIIOBMSX Tpyaa, cocrasuia 24 %, uto Ha 8 % MeHb-
we, wem B 2013 . B 2015 . (HA MOMEHT MOATOTOBKH
craten [9]) COYT nposenena B 26 Thic. OpraHU3aiinii
Ha 784 Teic. pabovunX MECT, YHCIEHHOCTh pabOTHUKOR,
3AHSATBIX BO BPEAHBIX YCJI0BMSIX Tpy/1a, coctaBuia 26 %.

Tak pe3ko unpbl YCTpeMUINCh BHH3, UTO CAMH
paspaboTUMKN HeMHOTo pactepaanck. C. P. Benbmsii-
KHWH TMOSCHSIET, YTO CHHXeHue 00YCIOBICHO BbiBe-
AEHHWEM W3 BPEAHBIX YCIOBHW Tpyaa aiMHHHUCTpa-
THUBHOIO M MHXKEHEPHO-TEXHHUYECKOro NnepcoHaa,
MU30ANHECKHN KOHTAKTUPYIOLIEro ¢ BPEILHBIMU [1PO-
W3BOACTBEHHBIMH (DakTOpaMHu.

B to xe Bpemsa B MunTpyae Poccuu co3znana pa-
Govag rpynna, kotopasi, Kpome moHutopuHra COVT,
3AHUMACTCS MOJITOTOBKOH MONPABOK B 3aKOHOIATE) b-
cteo 0 COVT. B uacTHOCTH, HA TOBECTKE AHS CTOAT
KOHCVJIBTAUMM B OTHOUIEHUHW KaK HAaIpsiKeHHOCTH
TPYIOBOI'O MPoLEcca, TaK U OCBEIEHHOCTH, 11POJI0Ji-
KATest AMCKYCCHHW O THTHEHHWYECKH OﬁOCHOBaHHOM
W CIIpaBe/JTMBOM YPOBHE LUVMA. ITH HEAOUCThI BH 1
HBI OBITH HEBOOPYKEHHDBIM B3TJISIIOM TITPH MDA Ka-
1y npukasza MunTtpyaa o MeToauke npoBeaeHmns
COYT. Ho noka uayT TOJIBKO pa3roBOPBI. A CKOJIBKO
HEIOCTATKOB OcTajock eue 1 B Meronuke, u B 3a-
KOHax, a [IABHOE — B IYXE BCETO 3aKOHOTBOPUECTBA
o COYT, Kotopoe HanpapjleHO He HA YAVHIIEeHHE
YCJ0BMW Tpyaa paboTarlimnx, He Ha npopuIakTuKy
npod3aboseBaHMH 1 NPOU3BOACTBEHHOTO TPAaBMa-
TH3MA, 4 HA CO3AAHUE YCJIOBHIA, BLITOAHBIX, Mpexae
BCero, paboroaarento.

[lepcrneKTHBBI PA3BUTHA OXPAHbI TPYAA

Uudopmaumnio 0 npeactosiuiux B 0auxKaiwem
Ovayuem HanpapiaeHwdax padoTwl (enepaibHOroO
pervisTopa OXpaHbl TPyda MOXHO MOJYYHThH M3
pPasIUYHBIX HCTOYHUKOB, B YHACTHOCTH M3 TOW XKe
cratou [9]. TIpexne Bcero ctouT 3anava (popMupo-
BAHM ST PUCK-OPHEHTUPOBAHHOM MOIEH YIIpaBieH s
oxpaHoi Tpyana. [lig 3Toro roToBUTCs PSI MOTpa-
BOK B Tpyaosoi konekc PD ¢ uenwio odecnevyenns
nepexola K 00BEeKTURBHONW QUEHKE CYUICCTRYIOWINX
npogeccHOHAILHBIX pUCKOB. To ecTh pevb nieT ob
yrpapaeHWH MpoheccHOHATbHBIMH PUCKAMU, KOTO-
poOe BO3BOIMUTCH B CTATYC OYEPEJAHOW maHalleu,

EcTb noHUMaHMe, 4TO HEOOBX0AUMO MOIM(PUILPO-
BaThL oxpaHy Tpyaa B pamkax TK P®. Ho koHKpeTHKa
MOKa OTCYTCTBYET.

B 6anKaliuein nmepcrieKTHBe MpeacTouT COBEepIleH-
CTBOBAHME KOHTPOJILHO-HAA30PHOM ACATETLHOCTH B 00-
JIACTH OXPAHBI TPY/a ¢ aKIEHTOM HA YCHIICHHME KOH-
CYJIBTATUBHOI paboTel ¢ padoTogaressiMu. DTO MOKHO
MPUBETCTBOBATL, B OTJUYME OT YXKECTOUEHU s Tpad-
HBIX CAHKIIMHN, CBA3ANHBLIX C HETIPOBE/IEHUEM WAWN Hapy-
LLIEHMEM VCTaHOBIEHHOro ropsiaka nposeneHug COVT.

[MpeactonT Takxke pepOPMUPOBAHUE CHCTEMBI
00513aTeIBPHOIO COUMATIBHOTO CTPAXOBAHUSI OT HE-
CHACTHLIX CJIYYAEB HA MPOU3BOACTBE M Ipod3adone-
BAHWI, OCHOBAHHOIO Ha Mepexojie 0T CTPAxXOBaAHMS
YTPAaueHHOT0 3apaboTKa B CBSA3M C YCTAHOBIECHHEM
CTOMKOW YTPATHl TPYAOCTOCODHOCTH K CTPAXOBAHU IO
VTpaTel 3apaboTkKa B CBA3U C AOCPOUHBIM NPEKpa-
LeHueM padoThbl BO BPEAHLIX (OMACHDBLIX) VCIOBHSIX
Tpyaa. Maeqa saMaH4YuBas, HO €ClTHU CTPOUTCS OyreT
Ha Dasze COYT, To cuctema nosyunres HEMPOYHOM.

B 1o xe Bpemss Muntpyaom Poceun koHcTaTh-
pyeTtcst, uTo obecnieyeHne HS30MACHbLIX YCIOBUI TPy-
na — npsiMasi 00813aHHOCTE BCeX 3aUHTEPECOBAHH bIX
CTOPOH, B TOM uHMcae rocyaapctsa, H 0e3 addex-
THBHOW padOTLI B 3TOM HanpanpieHMWH HEBOIMOKHO
YCNEUIHOE DKOHOMUYECKOE PA3BUTHE CTPAHbL.

Bee 510 BepHO, HO Kak Obl He 3a0bITh B "rpoMajbe
naaHoB" paboTaloLIEro YeaoBeKa. DKOHOMHYIECKOE U
JIpyroe pa3sBUTHe JOKHO ObITh HATIpABIEHO HE TOILKO
Ha COXPAHEHWE KMU3HU U 3/10POBbS PABOTAIOLIErO B NPo-
LIECCE TPYIOBOI IS TETRHOCTY, & HA YJIYULLIEH e KAaluecTRa
SKU3HH M BIATOMOMY U HE UeJIOBEKA B COLIMAIBLHOM cpeje.
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TennoBoi pexxum r1y0OKHX YroJibHbIX MAXT

O6ocrHoGanHa aKkmyaisHocmy peldeHis npodiemsl wWaxmuozo Kaumama. ITokazatsl 0CHOBHbIE HANPABACHLS,
cnocoel u cpedemaa 00pbobl ¢ BbICOKUMU MeMNEPAMYPAMy 8030YXA 6 2OPHLIX @bIPADOMKAX 2AYOOKUX YeOAbHbBIX
waxm. H3aoxcensvl ocHoenble (haKmopst 4 RPUHUHB (DOPMUPOBAHIA EBICOKUX MEMNEPAMYpP 6030VXA 6 2AYOOKUX
waxmax. Obocnogana neobxodumocms KOMRAEKCHO20 ROJX0da K pewerur) npodiemsl waxmmoeo Kiumama.
[lpedcmagnensvt 0CHOBHBIE DAHHbIE HOBBIX MEXHUYECKUX cpedeme KOHOUWWOHUPOoBaHUus PYIHUYHO20 603dyXa.
llpedaosceno akmyaiuzuposanioe npoepammuoe obecnevenue dis bINOAHEHUS PACHEeMOEe meMnepamypbi

G030YXA 8 2OPHBLIX BbIPAOOMKAX.

Karueewte caosa: waxma, eayourna pazpabomeu, memMnepamypa 603dyxa, menioeol peicium, Hpoepammioe

obecnevenue, Hopmaauzauua

AKTYalbHOCTD

PaszpuTue nobeiuun yriasa B [lonenkom Gacceiine
OCYIIECTBJISACTCA B OCHOBHOM 3a cyeT yrayOJaeHHsl
FOpHbIX pabOT M OCBOCHHMS PA3BCIHAHHbIX 3aMACOB
Ha Donblux raybnnax. Pocr riaydunHbsl paszpabor-
KM COIMPOBOXIAETCS YCI0KHEHWEM MPOBETPHBAH U
LIAXT, MOBBILLUEHHMEM TEMIIEPATYPLl TOPHOTO MACCHBA
1 (hopMUpoOBAHUEM B TOPHBIX BEIPADOTKAX BBICOKHX
Temreparyp Bosnyxa. Bee 310 ocnoxHaer yeiosug
pazpaboTKH W CO3AAET NONONHUTEbHbIE TPYAHOCTH
B TEXHOJOTHM FOPHOTo [MpoK3BoACcTBa. Bonpochl bes-
OMAacHOCTH M OXPAaHbl TPYIA IAXTEPOB M3-3a 06paso-
BAHWA B TOPHBIX BbIPabOOTKaX BHICOKUX TeMiepaTyp
BO3IyXa [pHOOPE K HACTOS LIIEMY BPEMEHH TEpBO-
CTETNEHHOE 3HAYEHHE.

Ha OCBOCHHBIX MHOTMMM LLIAXTAMM B MOCJACI-
HHEe TPH JECATHIECTHS FOPU30HTAX MOOBLIYM YA
1000...1400 M ecTecTBeHHAS TEMTEPaTYpa rOPHOTO
maccuBa coctapiaseT 45..52 “C. Temneparypa BO3-
IyXa B JaBax, YMAaCTKOBBIX BEHTH/ISILMOHHBIX BbI-
paboOTKAX M MOATOTOBUTEILHBIX TYTTMKOBLIX 3a005X
0e3 ocylIecTBACHH S MEP MO €€ CHUKEHWIO JIOCTHTAEeT
B OTHX yermoBuax 32...34 °C v bonee. YkasanHbIe 3HA-
YEHM S TEMIIEPATYP BO3YXA B BEIPADOTKAX HENOTYCTH-
MBI ACHCTBYIOWMMHW B VTOJABHOH POMBILLIIEHHOCTH
YKpauHbl HOPMATHBHO-NPABOBLIMA JOKYMEHTAMH.
MaxkcumaabHO OOMYCTUMBIE 3HAYEHUSA TEMIIEPATyPhi
BO3/IYXd B FOPHBIX BHIPABOTKAX C YUETOM €ro CKOPOCTH
1 OTHOCHTEC/IbHOW BAaXHOCTH SIBISIIOTCS Haubdolee
"KeCTKUMH" B MUPOBOI MPAKTHKE MTOA3EMHOMN J00LITH
MOJe3HbIX MCKOMAEMBIX HA DOIBITUX MIYOUHAX — HE
oonee 26 “C. B YkpanHe B HacTosice Bpem JIeHCTRY-
101 CaHUTAPHBIE MTPABKMJIA M HOPM b U151 TIPEATIPASTUI
YIOJbHOH MPOMBILLIEHHOCTH, B KOTOPBIX OMpeleieHa

B 32BUCHMOCTH OT CKOPOCTH M OTHOCHTEIbHOMH BiIaxX-
HOCTH BO3/1YXa W [POAOTIKUTETBHOCTH pabodeil CMEHbI
NpeIebHO JA0MYCTUMAasT TeMITepaTypa BO3AYXa Ha pa-
Oounx mMecTtax B BelpaboTKax wwaxt (32 °C). Ipu npe-
BBILUEHMM JAHHOW TEMIEPATypbl WAXTHOTO BO3IVXA
paboTars B BeIpaboTKaAX De3 CPeacTs HHIAMBHIYANBLHOI
MPOTUBOTENJIOBOH 3allIMTHI 3alpeliaeTcs.

Boicokas temmepaTypa pyaHUYHOW aTmocdeps
MPUBOAUT K NEPErpeBy OpraHuiMa paboTaoumx,
YMEHbIUEHHU IO BHUMAHUY, CHHXKEHHIO YPOBHY De3-
OMACHOCTH M MPOM3BOAHUTENLHOCTH TPYdd, BO3ZHHEK-
HOBEHMIO Tenaosbix yaapon. Pabora B ycrnosusix He-
0J1AronpUATHOrO MHKPOKJIMMATA, 4 TAKKE PE3KUe
CMEHBI TEMIIEPATYP BO3AYXd CHUKAOT YCTOMUHBOCTD
OPraHU3Ma K MH(PEeKUHOHHBIM W NPOCTYAHBLIM 3a-
0OJIEBAHUAM, CITOCOOCTBYIOT pasBUTHIO Npodeccu-
OHa/ALHBIX OOoNe3Hell, KOTOpPLIE CTAHOBATCS B pAjle
CJIYYAeB OMACHBIMW JIN5 KU3HW YEIIOBEKA.

LUenapio cTathy SBASCTCS O3HAKOMICHUE PYKO-
BOAUTE/IEH U MHKEHEPHO-TEXHHYECKOTO NMepcoHana
rnyboOKMX 1WaxT, IPYTHX CAEUMATHCTOR, 3aHNUMAal0-
LIMXCH BOMPOCAMM MPOTHOZUPOBAHUS U PEryinpo-
BAHWUS TEIJIOBOIO PeXUMa PYJHHIHOH aTmocdepsl
C HANpaBiAeHUSIMH, TEXHOJMOIUAMM, cllocodaMi u
CPEACTBAMM B pelUIeHUM BOMpocoB GOpLOLI ¢ BhI-
COKHMM TeMnepaTypaMu BO3AyXa B IIaxrax, BO3-
MOXKHOCTAMM pazpaboTaHHOIO MporpaMMHoOro obe-
CIEUYEHMH TEILJIOBBIX PACUETOB FOPHBIX BBIPA0OTOK
Ha [€pCOHAJBHBIX KOMIILIOTEPAX INMPH MOATOTOBKE
KOMIIJTEKCa MEP 1Mo YAYULIEHHMIO TEMIOBLIX YCIOBHIA
B BbipaGoTkax ry0OKHX TOPH3OHTOR.

OT penieHUs HTOIH BEChbMAa aKTYaIbHON U CIOXHOM
npobiieMbl DOPLOLI ¢ BEICOKHMU TEMIEPATYPAMM PYII-
HUYHOH aTMochepbl 3aBHCHT AajbHelIee pa3sBuTHe
NeUCTBYIONMIMX TIYOOKHX [IaxT.
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HMayuennocTs npod/ieMbl BBICOKHX TEMIEPaTyp
BO3AYXA B rAYODOKHX mAXTax

MpobGraema MPOrHO3a U PEryJiupoOBaHUs TEMIOBOIO
pexuma Jiist yroiabHbeix waxrt JoHbacca BO3HMKIIA
B 40—30-e rr. XX Beka B CBSI3M ¢ [1EPEXOIOM K OTpa-
boTke rmydboKUX rOpu30HTOB AEUCTBYIOLIHX [TTYDOKHX
[IAXT U CTPOUTENBCTBOM HOBBIX.

HMayueHne pyAHMUYHOIO KAMMaTa B YTONbHbIX
waxrax Jonbacca HAYANOCh HECKOJIBLKO paHblle —
B 1930-e rr. moa pykKoBOACTBOM akameMuka AH
CCCP A. A. CkounHckoro u akagemuka AH YCCP
A. H. lllepGansi. Haunnasi ¢ 1947 r., uccnenoBaHus
TEIJIOBOro pexkuma rnybokux waxrt Jlonbacca npo-
Boanuiuck Mucruryrom ropuoro aena AH YCCP,
ac 1949 r. — rakxe MHCTUTYTOM TEMJI0IHEPTeTHKH
AH YCCP npu yyacTuu Ipyrux Hay4yHo-UCC/IEnoBa-
TEABCKUX UHCTUTYTOB. B pesynsrare BHINONHEHHBIX
neeaeaoBaHi K Havany 1960-x rr. 66111 CO30aHb]
HAYTHBIC OCHOBBI TEMJIOBBIX PAacueTOB TNYOOKMX
maxt. Pe3yasTaTel 9TUX HCCHENOBAHWH H3JI0XKEH bl
B pabotax A. H. Hlepbans, O. A. Kpemresa, A. P. Bopo-
Maesa v Ipyrux yucHsiX. MyHpaMeHTaIbHbII BKIAL
B pelleHue rnpobsiemsl sHecan MHCTUTYT TexHUuUC-
ckoit Tenaopusnku (MTTO®) AH YCCP, MakHHUH,
Jou¥T W, NoHeUKHil MOTHTEXHUISCKUNA HHCTHTYT,
Jourunpomaxt, JIESHWHTPAACKHW it FOPHDLII HHCTUTYT,
JIHerponeTpoBCKMid TOPHBIH MHCTUTYT, XapbKOB-
CKMH TOPHBLIH MHCTUTYT W IP.

B nocneanmne HECKONBKO AeCATUIETHI MCCiIe0Ba-
HUA TTPOBJeMBI TEMIOBOTO PeXMa axXT MOJAYYUITHN
AanpHeillee pasputue. PesyibraThel 3THX HEcaeno-
BAHMH M3JI0KeHBl B HayuHbix Tpyaax B. I1. YepHska,
b. K. Mensenesa, 10, A, Leitnmnna, 2. H. ManaieHko,
B. A. XKypasnenko, B. A. Kyzuna, JI. b. 3umuua u
APYIHX YUEHBIX.

B peavnstare BLIMOMHEHHBIX PabloT ycoBEpUIEH-
CTBOBAHBI METOMBL TEMJIOBOTO pacyueTa, HayuHo 00o-
CHOBaHBI M pa3paboTaHbl Cnocobbl M CPEACTBA pPery-
JVPOBAHMS TEIJIOBOTO peXXumMa 1JIsl LLMPOKOro ama-
T1A30HA FOPHO-TEOIOTHYECKNX W TOPHOTEXHUYLCKWUX
VCIOBHH 1IYDOKMX VIOALHBIX 111AXT.

PeryJivpoBaHue TEIMJIOBBIX YCJAOBUH B r1yGOKHX
[IAXTAX MOMKET OCYLIECTBAATLCS HA OCHOBE BhINOJI-
HEHWUS MPOTHBOTEILTOBLIX TOPHOTEXHUUECKHX MEPO-
NpUATHIT M NpUMEHEHNS CPEICTB HCKYCCTBEHHOTO
OXJIAKACHUSH BO3AYXA,

Mo NPOTUBOTEIIOBBIMI TOPHOTEXHMYECKUMH
MEPOIPHUATHAMMN ODBLITHO MOHUMAKTCS MHKEHEP-
HbIe MEPBI, oDecreunBaloline HaH MeHbIITMH Harpen
CBEXKECH CTPYM BO3IYXa, MOCTYNAKIIETO Ha ITPOBETPH-
BAHWE BBIEMOUHBIX YUACTKOB M IMOATOTOBUTENBHBIX
TYTIMKOBLIX BLIPADOTOK IPH €CTECTBEHHOM PeXKHMMe
(hopMHPOBAHM A TETIJIOBLIX YCITOBH Il U MHHUMATBHYIO
HX X0J00MOTPeOHOCTE MPH HCMOJAB30OBAHWH CPEACTR
MCKYCCTBEHHOTO OXTaxkAeHUs o3y xa. K ocHOBHBIM
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MEpPONPUATHSIM, TO3BOISIONIMM CHU3NTD TPUPOCT
TEeMIEPATYPLl PYAHUYHOIO BO3IYXd B BLIPAadOTKAX,
OTHOCATCHA: YBEAWYEHWE PACX0na BO3NYXA, COKpa-
[LEHME MYTH JIBHXEHKHA CBEXKEro BO3nyxa K pabouyum
3aD0AM; NpeloTBpallieH e YBIIAKHCHHWS BO3yXa!
MIPUMEHEHHEe PALIMOHATBHbBIX MO TEIJIOBOMY (DakTOpy
CXEM BCKPBITHS FMYDOKHX FOPU3OHTOB 1IAXT, CUCTEM
pa3paboTKU YTOALHBIX MJACTOR, CXEM MPOBETPHBA-
HUSI [IAXT U BRIEMOYHBIX YYACTKOB M .

ViiyullieHHe TEeJIOBbIX YCJIOBHIl B TOPHBIX Bbl-
paboTKax nyTeM ocyuiecTnieHus 2(PpGHeKTHBHBIX MO
TerIoBoMY (haKTOpy TOPHOTEXHUUYECKUX MEPOTIPH -
THIl B HACTOSILIEE BpeMs siBJsieTes npeobianaiolimm
s rayookux waxr Jorbacca. Cnenyer, 0JlHAKO, OT-
MeTHTb, YTO TMPH OTPabOTKe FAYOOKHX FOPU30OHTOB
HIaxT TPUMEHEHHE MPOTHBOTENIOBLIX TOPHOTEXHU-
YECKUX MEPONPHUATHN HE MOXKET MOJTHOCTRLIO HCKITIO-
YU Th HCKYCCTBEHHOE OXJTAKISHWE BOZY XA, 2 TOJILKO
MO3BOASICT YMEHBLINTL XOM0A0MNOTPEOHOCTH 00beK-
TOB OXJa)KAeHUs AW "OTOABHHYTE' ¢ yraydieHueM
padoT Ha OMH-ABA TOPH3O0HTA E€ro MpUMeHEHHe.

HckyceTBeHHOR OXJAKAEHNE PYIHWUUHOTO BO3-
VXA MOXKET OCYILECTBISATBCS HA OCHOBE MCIOJIb30-
BAHMWSI €CTECTBEHHOIO X0JI0/d M 34 CHET NMPUMEHEHUSI
XOJOAWABHBIX MAIIMH W YCTAHOBOK.

Hawubosee MHTEHCHBHOE pa3BUTHE KOHIMIIHNO-
HUpPOBaAHHE BO3AYXa C MPUMEHEHHEM XOTOANILHOM
TEXHUKH B my0okux waxrtax Jloubacca monyduio
B 70...80-¢ I'T. [IPOIIOTO CTOJETHA. DTO 3HAMHUTEIBHO
nosxe, yemM B FAyGOKHWX LIaAXTax ¥ pyaAHUKAX psaa
3apyBeXHBIX CTPaH.

IMeprasi cTAMOHAPHAS XOJOAWILHAY YCTAHOBKA
C PACHOJOKEHHEM XONOANTBHBIX MALLIMH HA MOBEPX-
HOCTH M OXJaXAeHHUEM MOCTYAIOUEro B CTBOJ BO3-
nyxa bbina coopyxkena B 1920 r. HA 3010TOHOCHOM
pyanuke "Moppo Bennxo" (bpasuaus) ¢ rnybuHoit
paspadoTku MecTopoxieHus 2325 M. B nanwHeitem
Hd 9TOM Ke pyaHUKe Ha ropusonTe 1777 m Buina co-
OPYIKCHA JOMOTHUTENBHO TTOA3¢MHAN BO31YXO0X/1a-
InTeJbHad YCTAHOBKA XOJI0A0MPOU3BOINTE/ I bHOCTLIO
2,1 MBr.

B yrosibHOW MPOMBILIIEHHOCTH TepBas BOIY-
XOOXJJaAMTebHAsl VCTAHOBKA coopyxkeHa B 1924 1.
B waxte "Pandon” (I'epmanms). IlepBoHavyalbHO
B BO3AYXOOXJaJHUTENH MOAABANACE pedyHas BOAa
¢ temnieparypoi no 19 °C. B panbHeifemM Ha no-
BEPXHOCTH [HAXTHI Obl1a COOPYKECHA aMMHAYHAas X0-
JIOAH/bHAS YCTAHOBKA.

Ha waxrte "Jle Jlvexyva" (beabrusa) s 1949 r,
Oblla BREJACHA B IKCTUIYATAllMIO MOA3ZEMHAs X0Ja0-
JWJIbHAS YCTAHOBKA XUJI(Jil.Dl'lpDIijl‘lO,J]HTCJTbHDCTbK’)
400 kBr, npeaHaszHaueHHas1 A8 OXJIAXKICHUS BO3-
nyxa B yase Ha ryounne 1010 m. B nanpueiiem Ha
mraxre Obljla BBEMeHa B paboTy Xon0auALHAsg ycTa-
HOBKa XOJIOAOITPOU3BOANTENLHOCTRIO 2,4 MBT ¢ pac-
[OJIOKEHUEM XOTOLUALHBIX MAILHH HA [OBEPXHOCTH
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M OXJIaX/IEHHUEM BO3AYXA HEIMOCPEOCTBEHHO nepern
JaBamH.

HUceKyccTBEHHOE OXTaxk ieHHWe BO3AyXa B HIaxXTax
Jonbacca ctano BriepBbie NpuMeHsiThes B 1959 1. kak
C MOMOLLBI CTALMOHAPHBIX XOJOAMJIBHBIX YCTAHO-
BOK, TAK W MEPeNBHIKHEBIX KOHANIIMOHEPOB.,

[lepBbie onbITHRIE paboThl U OalbHellIas dKc-
rjayaralms yCTaHOBOK KOHJIMIIMOHUPOBAHHWS BO3-
ayxa B maxrtax uM. Aprema Ne 2 "Inybokas” ("Po-
cropyronk’), "llernosckas-Tnybokas"” ("doHeuk-
maxTocTpoit"), Ne 1-5 "Kouerapka" ("ApremMyross"),
Ne 4-21 u 17-17-6uc ("Honeukyronnr'), Ne 1-2 um.
MenbHukosa ("llepsomaiickyrons’) nokasaim, 4to
NPUMEHEHHE LIAXTHBIX XOJOAMJIbHBIX YCTAHOBOK
KOHAHMLUMOHMPOBAHMS BO3AyXa obecrneymBaeT co3-
NaHHe HOPMaJIbHBIX TEMIOBbLIX YCJIOBHUI B OUHMCTHBIX
M MOATOTOBUTENbLHBIX 3a005X, CHUIKAS TeMIepaTypy
posayxa B Hux Ha 4...7 °C [1].

B 1960-¢ rr. MOlHBIE CTAlMOHAPHBIE XOJOAN b~
Hbl¢ YCTAHOBKH C PACNOJIOXKEHNEM XOJ0AWIbHbBIX
MAaIIMH Ha MMOBEPXHOCTH OLIIH BBENEHBI B DKCIIvya-
TALMIO Ha WaxTax uM. razeTsol "ColnaTHCTHYECK M
Jonbace”, um. K. WU. lNMovenkosa, um. @, D, JIzep-
Kuuckoro. lNMoaseMHasg cTauMOHAPHASN XOMOLHIIb-
Hasl yCTAHOBKA ObLjla BBEJCHA B NEHCTBHE HA LLIaXTe
17-17-6nc ("Kuposcekas”). B 1964 r. va maxte "by-
ToBcKasg-Inybokan" (B HACTOALIEE BPEMA 11aXTa UM,
B. M. baxanosa) Ob171a ciaHa B 9KCIIyaTaluio Kpyri-
Has cTallMOHApHAas XOJN0AMIbHAA YCTAHOBKA X000~
MPOU3BOANTENBHOCTBIO 10 MAH KKan/u ¢ pa3mele-
HUEM KOMILIEKCA XOJ0AUILHOro obopynoBaHusa Ha
MOBEPXHOCTH € HEHTPATM3OBAHHBIM OXJaXIAEHUEM
BO31YXa, MOCTYMAIOIIETO B ILIAXTY.

OCHOBHOMW NMPUPOCT XOJOAWTBHOW MOLLHOCTH [
KOHIHLLHOHMPOBAHMWST BO3nyxa B waxrtax JdoHbacca
B 70—80-e rr. npouioro cToneTus MpoUCXOauaI 3a
CHET BBOIA B 3KCMAYATALMIO CTALWOHAPHLIX yCTA-
HOBOK C pasMelleHWeM BbICOKOIMPOU3BOAUTENbHBIX
TYPOOKOMTIPECCOPHBIX XONOAUTLHBIX MALIIWH HA 110-
BEPXHOCTH.

K koH1y 80-X IT. NpoLaoro CToAeTHs Ha IaxTax
Jlonbacca Obl710 BBENEHO B 9KCIavataumio 25 Bbi-
COKOTPOU3BOMUTETbHbBIX CTAIIMOHAPHbLIX YCTAHOBOK
KOHIMLIMOHUpOBaHUs Boznyxa n Gonee 250 nepe-
NBUKHBIX KOHOAMLMOHEPOB. YCTAHOBJICHHAS XOJ0-
AMAbHASI MOLLHOCTL 000pynoBanns cocTanuna donee
200 MBT xono01a. XoJ0anabHas MOUIHOCTD CTAlIHO-
HAPHbBIX YCTAHOBOK C PACITOJIOKEHUEM XOI0AMITbHBIX
MAIIKMH Ha MOBEPXHOCTH LOCTHTANA HA PSAE LIaXT
12...20 MBr.

Han paspaGoTkoil U CO3J1aHHUEM CpPENCTB OX-
TAKACHUSA AXTHOrO BO3AYXA B 3TH IO/lbl AKTUBHO
paboranu UTT® AH Ykpanusl, MaxHUU, HITO
"Onecxonon”, HITO "KpacHplit MeTanauct" U opy-
rue opraumsauuu. do 1991 r. 2TH paboTbl BLIMOJI-
Hsn Takxke BHHW W xonoamain, MockoBckHit 3aB0

"Komnpeccop", KazaHCKHiT KOMIIPECCOPHBIW 3aBOIL,
Opnosckoe IO "lMpomnpubop” u ap.

Hapsiny ¢ npumeHeHHeM CTAllMOHAPHBIX XOJ10-
JWMIIBHBIX YCTAHOBOK JIJISI OXJIAXK/ICHUS BO3JIYXA,
MPEUMYILIECTBEHHO B TYIHMKOBBIX MOATOTOBUTE b~
HLIX BbIpaboTkax raydookux maxt Jdonbacca, B 2TO
BPeM S HAIITHA IIWPOKOE pacnpocTpaHeHHe WaXTHLIE
MePEIBH X HbIE KOHINITHOHEPBI OTEYECTBEHHOTO MPo-
nipoacTea Tuna KITIII.

B Hayase 90-x rr. npouioro CToJieTHs paspuTHe
KOHAWIMOHUPOBAHHS MAXTHOTO BO3IYXa NpHocTa-
HOBHIIOChH B CBA3M C 3arpeToM NpUMEHEeHHs 030HO-
PA3pyIAIMX XOJOAMIBHBIX arEHTOB, K KOTOPbIM,
B [IEPBYIO OUepelb, OTHOCUTCS XJa10oH R12, wupoko
MCMONbL30BABLIKICH B KauecTse pabouero BelIecTBa
B [IAXTHBIX XOJOIHABLHBIX MatiiHax. Mmerommiics no-
TEHIIUA YCTAHOBJACHHOW XOJOAMIBHOW MOIIHOCTH Ha
HIAXTAX HAYAJT COKPALAThCs, BIUIOTH A0 Havasta 2000-x rr.
B nocaenyiwouire ronsl no 3akasy MuHyraenpoma
Ykpaunu MakHW M Bo 3anmoneiicteun ¢ OAQ HITO
"Xonoamam” (r. Onecca) ObLTH BLIMOIHEHB HAYYHO-
TEXHHYCCKHE PA3pabOTKH MO COTAHWIO W TPOMBbILLI-
JNEHHOMY BHEAPCHUK WIAXTHBIX XOJMOAWJIbHBIX YCTa-
HOBOK Ha Dasze XOMoAMJIbHON MallluHbl ¢ BUHTOBBIM
komnpeccopom Tuna MXPB xonononpou3soauTe b-
HOCTLIO | MBT W mepeaBUKHBIX HIAXTHBIX KOHITHITH-
onepos Tuna KI1il300 ¢ ysenuuenHoil MmomnocTsio
no BoIpabarsiBaemoMy xosony no 300 kBt [2].

C 2005 r. 8 HITO "Xononmaiu" HanaxeH cepHii-
Hbli BBINYCK IAXTHOTO XOJAOAMILHOTO 000pPYIOBa-
HUA ¢ BOMOOXJaxmalomeil mamaoil tuma MXPB,
MCTIONB3YIOLIEN B KAYECTRe pabouero tesa JonyIeH-
HblH K npuMeHeHuio xaanod R22. Takue craunoHap-
HBIC YCTAHOBKH KOHAWUMOHUPOBAHUA PYAHHUHOTO
BO3[YXd HA 043e MON3eMHBIX BOTOOXJIAXKAAIOUINX Ma-
wuH THma MXPB xonoauasHoil MouiHocTeio | MBT
B HACTOAIIEE BpeMfA HMEIOTCH Ha pane riaybokmnx
maxt [doubacca [2].

OcHoshble hakropbl 1 npuUHHbLL YOPMHPOBAHKS
BBICOKHX TeMNepaTyp BO3AyXa B IIyDOKHX MAXTAX

TennoBoi pexXuM ropHbLIX BeipaboTOK rMyDOKMX
maxT popMupyercst Mon BAUSIHUEM CIOKHbBIX 1PO-
LECCOB TEMJA0- M MaCCOOOMEHA MEXK /1Y TOPHBIM Mac-
CUBOM M BEHTHASILIAOHHOW CTPYEil NpH BO3ACHCTBHN
LeJIOro psiaa OOTOJHHTENBHLIX (haKTOpOoBs.

OCHOBHBIMW MCTOYHHKAMMW TTOBBILLIEHUS TEMTIE-
paTtyphl BO3ayXxa B BhlpaboTKax sIBASIKOTCS TOPHBbII
MaccuB, paboTaloulee BBIEMOYHOE, MPOXOAYECCKOE,
TPAHCIOPTHOE, BCIOMOTaTe/lbHOE oDOpyIOBaAHHE
C SAEKTPOTIPHBOLOM, TPAHCTIOPTUPYEMOE MCKOMae-
Moe, B O0BOJHEHHBIX BbIPADOTKAX — LIAXTHHAS BOJIA.

B TeruioBoM HastaHCce J1aB U BBIEMOYHBIX YUACTKOR
B LEC/IOM CYLIECTBEHHYIO 010 COCTABNAAIOT TETIO-
MPUTOKH U3 BLIPaOOTAHHOTO NPOCTPaHCTRA.
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HlupoKuit 1nana3oH ropHo-reoorMYecknx u
TOPHOTEXHMUYECKUX VCIOBMU OTpadOTKH 3amnacon
VIJISE HA [WaXTax MpeaonpenesisaeT npuMeHeHe 601b-
LIOTO YWCHa TeXHOJOTMYECKHX CXEeM M MapaMeTpoB
paspaboTtkyn naactos. TipuMensembie Ha aeiicTBYIO-
HIMX TAYOOKHMX LAXTAX TEXHOJIOTHUYECKHUE CXEMBL 110
dakropy HOPMHUPOBAHMS KAUMATHYECKHUX YCTOBHI
B BLIPaOOTKAaX BBIEMOYHBLIX YYAaCTKOB MMEIOT CYyIIie-
CTBEHHDBIE OTIHYMH.

Ha ocHOBaHMMW MCCHENOBAHMI YCTAHORBIEHO, UTO
CTENEHb MPOABAEHHS TENAOBOro (GakTopa B Bblpa-
DOTKAX BbIEMOUYHBIX YUACTKOB BO MHOTOM Orpene-
nAeTcd KOMMJIEKCOM TEXHOMOTMYECKUX PEIICHMIA
OTPabOTKH IMJIACTOB M MPEXKJIE BCEro CHCTEMOM pas3-
paboTKH, CXeMOW M MapaMeTpaMy MpOBETPUBAHMS,
CocoDOM yrpapiaeHHUs! FOPHBLIM IaBIeHUEM, MECTOM
pasMelleHUs] OCHOBHOIO YYACTKOBOrQ 2JeKTpoodo-
PYAOBAHMWS, pAaOM JAPYTHX mapaMeTpon (LTHHA Bble-
MOYHOTO oIS, IUTiHa Jassl 1 ap.) [1]. Ontusmusanms
VKA3aHHbBIX TOPHOTEXHUYCCKUX PelieH Uit 110 Tenno-
BOMY (DAKTOpPY B KOHKPETHBLIX YCIOBUAX pa3pador-
KH YTOJIBHBIX M1acToB, o6ocHoBarne 3O heK THBHBIX
CrnocoboB M CPpecTB PEryINPOBAHKUSA TEIIOBOTO pe-
KHUMA, B TOM YHUCAE M MCKYCCTBECHHOTO OXJTAXKICH U
BO3/IVXd, BO3MOXKHBI TOJILKO HA OCHOBE BbITIOJIHEH M
TPYAOEMKHUX BApUMaHTHBIX TEIJIOBLIX PACUETOB TOp-
HBIX BbIPADOTOK.

IIpuMeHerHe MEXaHH3UPOBAHHBIX KOMITIICKCOR
obecrnednBaeT BO3MOKHOCTE TMOBBILLEHUS HATPY30K
Ha OYUCTHBIC 3a00M H YBEJIMUYEHHS CKOPOCTH MX
MOABHIaHHs. B CBI3M ¢ DTUM yMeHbLIAETCS MPo-
AOMKHUTENBLHOCTH TENMJao0OMeHa ropHOro Maccuia
C PYIHUYHBLIM BO3AYXOM, MNOBBIIIAETCH TENI00T/IA-
4a K BO3AYUIHOH cTpye. BecbMa BaXHBIM SBIsIETCSH
TO OBCTOSTENBCTBO, UTO MO MEpPe POCTA CKOPOCTH
MOABHIAHUS J1aBbl YBEJIUYHNBAETCH TIPUTOK TEMA0-
Tbl U3 30HLI BLIPABOTAHHOTO MPOCTPAHCTBA TMpPH
vapaBaeHUW Kporaed noansimM obpyiuenunem. Ipu
3TOM VBEJIMYMBACTCS TaKXKe Ternsaooriada oTOMTOoro
M TPAHCIIOPTUPYEMOrO B JlaBe YIIIsI, KOTOpas Mnpo-
MopuroHanbHa HArpy3ke Ha 3aboii. [ToseiuieHue Ha-
IPY30K Ha OYHUCTHBIE 3a00M CBA3AHO ¢ YBETHYEHHEM
MOIIHOCTH 2ACKTPOODOPYAOBAHRNS W BHIIEASEMON
UM TEMJIOTHI,

[TpoBeTpUBAHHE TYNHKOBLIX BLIPADOTOK OCY-
WECTBAAETCH MPEUMYIIECTBEHHO HATHETATEABHBIM
CrocobOM MECTHBIMHW BEHTHAATOPHBLIMHW YCTAHOB-
kamu. [Moanepxanne HOPMATEHOTO MTPORETPHBAHMSI
JUTHHHBIX TYITHKOBbBIX BIPA0OTOK 34 CHET YCTAHOBKH
[ 9TOM LEAN CMapeHHBIX BEHTHASTOPOB NMPUBOANT
K DOTTOJIHUTENLHOMY HATPEBY MOJIaBAEMOTO B Bblpa-
DOTKY BO3/yXa.

C TOUKW 3peHUS TEIJIOBbIX VCJIOBUH TIEpeUHCIeH-
Hble (pakTOopbl (06pa30BaAHUE BeChMa IPOTSKEHHOMN
M pa3sBeTBJEHHON CETH rOpPHBLIX BhIpabOTOK, MOBHI-
IIEHWE HArpYy30K Ha OYMCTHBIE 3a00M, CKOPOCTHLIE

18 —

BE3OIACHOCTD KH3HEJNEATEJIBHOCTH, No 3, 2016

TEMIIbl MMOABUIraHMs 3a60€B, MOBLILIEHWE IHEPro-
BOOPYKEHHOCTH BBIEMOUYHBIX YIACTKOB U MOATOTOBH-
TeAbHBIX BbIPabOTOK) YMEHBINAIOT BEPXHUI Mmpenern
ryOuHbBI TOpHbBIX pabor Hes npuMeHeHUs CpeJicTh
MCKYCCTBEHHOIO PETYIMPOBAHMS TEIJIOBOTO PEXMUMA
B FOpPHbIX BbipaboOTKaX.

TenaoBoit peXXUM TOPHBIX BBIPAOOTOK TMYBOKHX
HIaxT hopMupyeTcs Mo BAugHuem psaa GakTopon
W MPOLECCOR, K IMTABHBIM M3 KOTOPbIX OTHOCHTCH:
CAKATHE BEHTHIAUMOHHON CTPYM MO AABJICHHEM
CTOJIDA BO3AYyXa B CTBOJAX M HAKJIOHHBIX BBIPAOOT-
KaX, TEeMJo- ¥ MacCOOOMEH C TOPHbLIM MacCHBOM H
TPAHCIIOPTHPYEMBIM UCKOITAEMBIM, TEILIOBBIE/IeHMe
1py padboTe MALLIMH U MEXAHU3MOB, TEILIO0TAd YA TPY-
OONpOBOIOB CKATOIO BO3AYXA, TEMIO- U BIAroodMeH
C LIAXTHOW BONOW H APYrHe MeHee 3HAYMMBIE MPO-
LIECCHI.

M3MmeHeHue TernIoBbIX TapaMeTpoB BO3yXd, Bbi-
3BAHHOE BIMIHMEM KaxX10ro u3 (pakTopoB, cieayer
PACCMATPUBATL BO B3aUMOCBAZN WX MEXKAY CODOMN.

KoMniekcubiii HOAX04 K penieHunio npodaemMsl
MaxTHOTO MHKPOKIHMATA

lopHOE x038HeTBO AeHCTBY OIIMX TTYOOKHX 11axT,
KOTOpPbBIE HauMHalW paboTaTh HA OTHOCHUTE/NbLHO
Masibix (400...600 M) raybuHax, ckaadbiBaloch bes
yueTta tertoporo paktopa. C yraydbiaeHueM ropHbIX
paboT B TaKHUX LIAXTax BO3HUKaeT HEOOXOIMMOCTH
nepecMoTpa psijla TPAAMIHOHHBIX TOPHOTEXHMUYE-
CKHX pelIeHUA ¥ BBIIOJIHCHWS LIEJOI0 KOMILIeK A
BBICOKO3aTPAaTHBIX CHEUMATBLHBIX MEP B CBA3H C HE-
0OXoNUMOCTHIO DOPBLOBI C BLICOKHMH TEMITEPATYPAMH
PVAHWTYHOI armMocdepnl.

I"I[m NPEBRIHNICHH KW MAKCHMAJITBHO JONYCTHMBIX
3HAYCHMI TEMINEpaTyphbl BO3AYXa B BeIpabOTKAX, rie
MMOCTOSIHHO B TEUEHHE CMEHbLI paboTAKT AW, Ha
LAXTax NPUMEHSIOT CHEUHAIbHO pa3padaTbiBaeMble
MEpPOMpPHUATHS TIO €€ CHHUXEHMIo, a TakxXe mpoau-
NAKTHYECKHE Mepb] ATH Tpeayn pe)KJ_lCHIIH TEMJIOBBIX
MopaxkeHWH padoTAKLNUX B YCIOBUAX HATPEBAIOLLETO
MHKPOKJHMATA.

B nacTosmivii nepuoa npu otTpatoTke rnyboxkux
FOPU3OHTOB LAXT OCHOBHBIM CHIOCODOM TTPETY ITPEK-
JIEHUS TETMIOBLIX [TOPAKEHH I paboTaloninx B rOpHbIX
BbIpADOTKAX SBJIACTCH oDecneueHne MHTEHCUBHOTO
MPOBETPUBAHUSA OYHCTHBIX M MOATOTOBUTEILHBIX TY-
MUKOBLIX 3200€B, HA OTAEJBHLIX BRHIEMOYHLIX yUacT-
Kax, B TYIHKOBBIX BbIpabOTKax ¢ 9KCTPEMATbHBIMH
TEINJIOBbIMH YCIOBHAMH — [IPUMEHEHHE UCKYCCTBEH-
HOIO OXJaxKaeHHsl pyaHuTHoit atMocdepsl. [Tpu 3T1om
CJIE/IYET OTMETHTh, YTO B CIOKHBIX TCOTEPMHUUECKHX
VCITOBUSIX pa3paloTKM YIOIBHBIX MJ1aCTOB, KOTOPLIMH
XApaKTEePMUIVIOTCS TIYDOKME LHAXTbI, JACHCTBYIOLLHE
HOPM bl MUKPOKJIUMATA B LIEJIOM PSLIE CYYACB HE MO-
rVT OLITE BBITTOJHEHBI MO TEXHUYECKUM TPUYHUHAM,
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TenmoBule pacueThbl MOKa3bIBAIOT, YTO MPU IPUME-
HEHHMH XOJIOAWIBHOIO OG(JPYI[DBEHHFI B HIaxTax nnsda
obecIeYeH sl 3HAYUTEBHBIX X0JI0A0NOTpebHOCTEN
BBIEMOYHBIX YUACTKOB BO3AYX MOC/IE YCTAHOBJIEHHBIX
B BBIPADOTKAX BO3YX0OXJANUTeNENd NOIKEH UMETh
NOCTATOYHO HU3KYIO Temrepatypy. [1pu sToMm Ha-
DilofaeTcs 3HAYMTEILHBIH Tepenal TeMMepaTyphl
BO3AyXa MO JIJIMHE BbIPADOTKH, YTO HE [0ITYyCKaeTCsl
CaHuTapHBIMM HOPMaMH.

Hna obecneveHus 2¢pheKTUBHON BEHTHIISALLMH
OYHMCTHBIX BEIPAOOTOK Ha MEPCTIEKTHBHBIX FyOOKHX
IAXTax sIBJASIETCS BeChMa 11e/1eco00pa3HbIM CTPOU-
TEJIbCTBO HOBLIX BO3yXonoaaounx donee rnyboknx
BEPTUKAJIbHBIX CTBOJIOB MJIH MPOXOLKA C MOBEPXHO-
CTH CKBaxXuH Oouabluoro guamerpa [1] anst 3Haum-
TENLHOrO COKpalleHHs TYTH NMoJavH CBEXEro BO3MY-
Xd HA MPOBETPHBAHUE BLIPAOOTOK pa3padaThiBaeMblX
ryGOKHX TOPU30HTOB.

CTpouTenbCTBO HOBBIX [JTYOOKMX BO3YXOMONA0-
LIMX CTBOJIOB M CKBaXXHWH OOJLIIOIO AMaMeTpa — 3TO
OIIHO W3 CaMBbIX FIABHBLIX HAMPABJIEHUN B TEXHHYE-
CKOM MOAUTHKE PAZBUTHA MEPCHEKTUBHBIX TTYDOKHMX
waxt. OAHAKO UX COOPYKEHHUE B MOCIETHUE TPH Jie-
CATHAETHSH HA ACHCTBYIOLLMX LIAXTAX 3HAYMTENLHO
cokpauleHo. B cBd3n ¢ 9TUM Haubo/lee peasibHbIM
MyTEM VAYHIUEHHS TEMIOBLIX VCI0BHI B BhIpadOTKaX
r1yBOKHUX TOPH3OHTOB SIBJASIETCS BHEAPEHHE palHo-
HAJIBHBIX 110 TEMJOBOMY (haKkTOpY CXEM U MapaMeTpoR
HOATOTOBKH M 0TPabOTKYM BBIEMOUHBIX 110JIei ¢ obe-
CIIEYEHMEM UHTEHCHMBHOIO NMPOBETPUBAHUS OUUCT-
HbIX 3a00€B ¢ 1OCTHXKEHWEM CKOPOCTH BO3AYXA B MM0-
caenHux 4 m/c |1].

OCHOBHBIMM KPUTEPUSIMHM OLIEHKHW TeXHOJIOTrnye-
CKUX CXEM M0 TErJIOBOMY (hbakTOpy SBIASIOTCS NPO-
PHOZMPYEMBIE TETIOBLIC MAPAMETPBI BO3IYXA B BbIpa-
DOTKAX BBIEMOYHBIX YHACTKOB H XOJIOLOMOTPEBHOCTH
ouneTHbIX 3aboes. Ha ocHOBaHWM aHAJIUTHYECKUX
M DKCTIEPHMEHTAIBHBIX HCCENOBAHM I YCTAHOBIEHO,
yto Hanboee sdidhekTuBHBIMI 11O TerIoBoMY hakTo-
Py SIRJISTIOTCSH TEXHOIOMMUECKHE CXEMBI ¢ pa3paboTKoi
M0 MPOCTUPAHUIO U BOCCTAHMIO TIACTOB MO CTOAH0-
BOI cHUCTeMe, MPOBETPUBAHNEM BHIEMOUHBLIX YHACTKOB
¢ 06ocobreHHbIM pashaBieHueM BPETHBIX BbIACIEH Uit
Mmoo MCTOMHUMKAM MX MOCTYIJICHUS B PYAHUYHYIO aT-
Mocdepy, pasMELICHHUEM YUACTKOBOIO KOHBEHEPHO-
r0 TPAHCIIOPTA M OCHOBHOTO 3MeKTPOOOOPYIOBAHMA
B BLIPADOTKE C MojcBexaloiei crpyeit sosayxa [1].

OcHoBononaratoumMM HarpasieHueM B Dopebe
C RBICOKOH TEMIIEPATypoil pyAHUUYHON aTMoCdepsl,
HAPSIAY C VKA3AHHLIMM BBILLE MEPAMU, B PEryaupo-
BAHUW TEMTMEpPaTypbl BO3AYXa B OUUCTHBIX M MOJ-
FOTOBMTE/IbHBLIX TYTTHMKOBBIX 3a0051X TIIYOOKKMX 1HAXT,
ocobeHHO waxT ¢ riybuHoi paspaborku 1000 M u
Oonee, JNOJKHO ObITh 2(PPEKTUBHOE KOHIHIIMOHHN-
POBAHME BO3IYXa C MPUMEHEHHEM LAXTHOrO X0J0-
IHIBHOTO 06OpynOBaHNA.

CospeMeHHble rnybokue waxtel Jdonbacca sB-
NA0TCA Hanbosee KPYMHBIMU MPOMBIIIIEHHBIMH
MOTPEOMTENAMA HCKYCCTBEHHOTO Xos1044a. HlaxTHeie
YCTAHOBKM KOHJAWLIMOHUPOBAHMSI BO3IYXaA CO CTALLU-
OHAPHBIMM XOJOIUILHBIMU MallUHAMU HE MMEIOT
AHAJIOTOB B APYTHUX OTPACTAX MPOMBIIIIEHHOCTH HH
1O MPUMEHSAEMBIM CXeMaM, HU 1O MOIITHOCTH.

Jnst oGecnieueHU T HCKYCCTBEHHOTO OXJIAXK ICH U ST
BO3YXA B [J1yDOKMX wwaxTax YKpauHbl Clle/1aH ornpe-
aeseHHbli mosuTuBHLI war. OAO OITO "Xoaon-
maur" Bo B3aumonercTenn ¢ MakHMU UM paspaboran
KOMITACKC [LIAXTHOIO XON0OAHWJIbHOTO Oﬁﬂp}'ﬂ.DBHH M5
Ha Gaze Bonooxfnaxinawuwed mamwnmHsl MXPB-
| MowmHocTeio 1 MBT Xonoaa ¢ BUHTOBLIM KOM-
MpeccopoM s nmoazeMHoro pasmeuieHus [2]. B co-
CTaB XOJOMMILHOTO KOMIIJIEKCA BXOMAT XOJOMMIbLHASA
mamruaa MXPB-1 (puc. | — em. 2-10 cTp. 0610KKH),
Bosnyxooxnaauteau OB-1901 (puc. 2 — cm. 2-10 cTp.
00JI0XKKH), BopooxaaauTeabHble Moayin OKBIL-350
(puc. 3 — cM. 2-10 cTp. 0BJOKKH). XoJonnisHoe 060~
pyIOBaHME TIOCTABAEHO Ha 1axThl M. A. A. CKoumH-
ckoro v uM. M. . Kanununa [Tl "[Toxeukast yronsHast
sHepreTuueckas koMmnaxHus”, um. B. M. baxanosa I'T]
"Maxkeesyrony', "Lernosckas-Inybokan" OAO "Llax-
toynpasnenue "Honbacc”, "axrepekaga-Inycokas” I'T]
"LHaxtepckantpauut” u ap.

[LlaxTamMu prodpeTaoTCs B BEChMa OFpaHUUCH-
HBIX KOJIMYECTBAX MNEPEABMIKHBIC IIAXTHBIC KOHIW-
uuoHepsl Tuna KITHI 300 xonononpoussonnTesb-
HocTbIO 300 KBT (puc. 4 — cM. 2-10 ¢Tp. 0OJIOKKH).

TexHuyeckue XapakTepUCTHKH BBITIIEYTTOMSTHYTO-
ro 000pYNOBAHWS [IPHUBEACHBI HHXE.

Mammuna sonooxaamaaoman MXPB-1 (cm. puc. 1)
XoJloaHabHAad MOILHOCTL, KBT .. .. ... ... 1000

[Morpebasieman MowHOCTL, KBT ... ... ... 330
YpoBreHbh RIPLIBOIAIINTHE
SNEKTPOOBOPYIOBAHNS . . . . .. ... .. . Exdil

Fabapuribie pasMepsr
MAW ML B eOOpe, MM. . ... 1 TOGx2350% 2044
MACEA KDY suinna von smsarons sl o5 95 s 16 625

Bosayxooxaaaureias maxrusiit OB-190111 (cm. puc. 2)
MolmrocTs HoMUHAARHas, KBr. . . . .. e 184
B peXHME C MapaMeTpaMu.
XINIOHOCHUTE L HAl BXOJ1E:

TeMUOCPATYPA; "C . v v i sz 00
PACKON, IV AT e s San sis o9, s 20
BO3IVX HA BXOJE:

TEMIIEpATYpa, T s e WA WA 26

PACXAA, M /M e v v v e e e e 21 600

OTHOCHTEThHAA BRaXHOCTL, %o, . .. 75
DddpexT oxnaxaenust, 'C. ... ... ... B2
[aDapHTHbE pasMepsl, MM - ... ... ......5100x300=1100
MACEAKE v.v sooin sore simonm oo inare aisimire 1400

Boapooxaaaureasusii moayias OKBILI-325 (em. puc. 3)
MouwHoceTe HoMHHaNLHas, KBr. ... .. ... 325
B PEKUME C apaMeTpaMu:
RBOAA KOHASHCATOPHAN 0BOPOTHAN Ha BXOIE:
TEMIEpaTypa, TS some i Siara e AT 45
PAeXO, MO/ vin e i fan Wi i e 37,5
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BOJIMYX HA BXOME

TEMOSPATYPA; € 4 e s ws siavacasias 32

OTHOCHTEIBHAN BIAKHOCTE, %. . . . . 85

pacxon, M7/4 . ;s 29 000
SdexT oxnaxueHus, €. Lo 0L G710
FabapuTHbie pasMepnl, MM . o .. ... ... ... 6050=900%2100
AL BN v asimmimasasie dive sTameiewsea s 3700

Kounannuonep nepennmxnoi waxrosid KITIL 300 (cm. puc. 4)
XojaoauabHas MOULHOCTD B HOMMHAALHOM
BENBME; KBT 1 e iaa i e mae s ol 505 ainia » 300
MpY nMapameTpax;
00pabaT LI BAEMOTO BO3AYXA Ha BXOLE B anmapar:
Temneparypa, "'C ... ... .........32
OTHOCHTENLHAA BIakHoCThL, %. . . . 70
DACKOM, MG s2ie 5 ssasiaiais s e i
OXJTAXAAIOLLAN BOJA HA BXOAE B KOHIEHCATOP:
TeMnepaTypa, T wmmnissmee Gaan 35
DACKOR MM cuia aiirg @vaens 00 iz
MouHocTs, norpebiasiemas

B HOMMHANBHOM pexume, KB .. ........75

JluHenHOE HalpaxeHHe chioBeIX nenei. B. . . . 660

XOTOAHITBHBNW areHT . .. .. . . .. . .R22

IMorepst Hanopa Bo3AYXa B BO3gyXx00BpadaTLIBaOLEM DIOKE,

Ma, npu pacxone 7.6 m¥fc . .. .. ... e 980

[napapindeckoe CONPOTHRICHWE BOUSHOW TMOTOCTH KOHICHCA-

topa. [a. npu pacxone soawt 50 s'/u . 1.3x10°

TabapurHuie pasmepul DIOKOB, MM . . . . . ..
KOMIPECCOPHO-KOHACHCATOPHOIO . . . . . 350011001485
BOJAYX00DPadATHIBAKIIECTO - . . . . .. ... 49951 100=1420

Hnuna kouanuuoHepa s cbope, MM, . . .. .. 9360

Macca konanumoHepa 8 cbope, Kr . ... 6300

Hapany ¢ npuMeHeHUeM B HACTOsIILEE BPEMs Ha
axrTax YKpavHbl YKa3aHHBIX BbIIIE XOTOANJLHBIX
KOMITJIEKCOB Ha Dase XOJOAMIBHOW MALUMHbLI TMNA
MXPB u konauumonepos KITL 300 (KTTLL 130-2-0)
Ha 1axTax MOryT UCMNOAB30BATLCA M APYTrHe TEXHH-
YeCKHe CpeacTBa, B TOM Yucae 3apybekHOTo Mpons-
soscTRa. Cped TAKUX CPencTB BONOOX Ak Aatolive
NOJNOAMITbHbIE MALTHHBI M KOHIM IMOHEPBI HENMOCPE-
CTBEHHOIO OXJAXIEHMS BO3/YXA MPOU3BOACTRA 34-
pyDEKHBIX (DUPM U KOMOAHHA (CM. TADIAHLLY).

B nacTosiuiee Bpemst X0NOAHILHBIE YCTAHOBKH
3apyHekRHOro MPOM3BOACTBA XOJOAOMPOU3BOAM-
TenbHOCTh OT 450 kBT 10 2 MBT ucnoassyoTes
IULSE OXJTAXKACHUS BO3AYXA B BHIPABOTKAX TIVOOKHMX
ropusoHToB wWaxt uM. A. @. 3acaneko, "KpacHblii
[MaprTusan™

TemnepatypHblit mepenan MEKIY OXJTaxKICHHbIM
BO3/IYXOM 34 YCTAHOBJICHHBIMH B BO3YXOITOJAKIIEH
BbIPA0OTKE BO3AYXOOXJAJAUTENAMH W TOPHBIM MAC-
cnBoM cocrtapiaser 6onee 30 "C. Benencersue 2T0ro
MPH ABHKEHWH OXJIAXICHHOTO PYTHUUYHOIO BO3AYXa
OT BOILYXOOXJAXKIAKUIEH MAUIMHBI K 00BbEKTY 0X-
JAKICHWS [POUCXOASIT HENMPOH3BOAMTENbLHbIC 1151
JIaBbl M BEIEMOYHOIO VHACTKA MOTEPH BLIPABOTAHHOTO
XoJo/a.

B cBsi3u ¢ YKa3aHHBIM, B YCJIOBUAX BbICOKOTEM-
nepaTypHoro ropHoro maccusa (45..50 °C u onee)
HEOTBHEMJIEMOI YACTBIO B pealn3allui KOMTLIEKCHOTO
PeryJavupoBaHus WIAXTHOrO MUKPOKJIKMMaTa [1]| ¢ mpH-
MEHEHHMEeM MCKYCCTBEHHOTO OXJaXKICHHS BO3IyXa

20 BEJONACHOCTD AMIHEAEATEABHOCTH, Ne 3, 2016

OcHOBHBIE TEXHHYECKHE XAPAKTEPHCTHKH XOJOMHIBHBIX YCTAHOBOK
LA KOHAMIHOHHPOBAHHA BO31YXA B BeIpabOTKAX ryDOKHX mWAaxT

Xono-
Tun -
T ——— AHLHAS OcuosHasn 0b1aACTh Crpana-
sl wa:un MO - MpUMenenna Xoo- H3TOTO-
Illhl HOCTh, JAUITLHOW MalllHHBI RHTENh
kBt
Bomooxaak1aonme MalliHbl
MXPB-1 1000 . - Ykpanna
OxJaxaeH e BOMLbi,
3 HCNONLIYEMOH B CH-
] 030 -
Eu 7"[))3” %031(] cTeMax Kouwanumnonun- | Fepmanus
- pOBAHMKA BOINYXA HA
-1 BBICMOYHbLIX YHACTKAX
b 1
((_‘:mg 2[(;‘0}{{; ;.(l]({)].‘(i} rAYOOKUX WaxT IMonkua

Matuts HenocpeacTREHHOro OXIaXAeH U BO3TYXA
(KOHIHLHOHEPE)

KITLL 130-2-0 130

KITLL 300 300 Ykpanna

DV 150 135 OxaxaeHne BO31yXa
DV 200 225 BTV KORBIX Bbl-
DV 250 300 paboTkax rayboKnx I'epmanus
DV 350 350 axi
DV 400 450
GMC 350 395 IMosanua

HA BBIEMOUHbIX YyUACTKAX H0JIKHO ObITh BHEApEHHE
2(pPeKTUBHBIX cTOCOOOB U CPencTB YMEHLIIEeH S
TEerJI00T/IauM TOPHOr0 MaccHBa M TOTEPL BhIpado-
TAHHOTO X0J10/1d B BBIPA0OTKAX, B KOTOPBIX YCTAHAB-
JIMBAIOTCS BO3AYXOOXTAJWTEIBHBIC YCTPOHCTBA 118
HOPMAJIM3AIMK TEMIOBLIX YCIOBHU B JlaBaX.

OanuM U3 KOHUENTYANbLHBIX HATIPABIEHUN B pe-
IEHHHW NpodJeMbl PErvIMPOBAHUS MHKPOKIMMATA
MAaXTHOrO BO3YXa SABIAETCS BHEAPEHHE TEXHOTOTHI
TEMJIOM30JIA LMY TOPHOTO MaccHBa B BuipaboTkax [1],
FEPMETHU3ALIMM CTCHOK YYACTKOBBIX BO3IYXOMOAAI0-
LLIHX BbIPADOTOK CO CTOPOHDLI BLIPADOTAHHOTO MPO-
CTpPAHCTBA NaRb.

B pemieHun cnoxHeilen npobaemMbl HOpMaIn-
3aUMM TEIMJIOBBIX YCIOBUM B J1aBaX I1YOOKMX LIAXT
34CAYXKHMBAET BHUMAHM S BOTIPOC COBEPILUEHCTBOBA-
HHSl U3BECTHEIX M Pa3padoTKH HOBBLIX JTOKaJbLHBIX
M MHIAWBUAYATBHBIX CUCTEM 3a1IMTBI TOpHOpaboynx
OT Meperpesa Kak AOMOJIHUTEIbHOW cCoCTaBasiouIen
[pH HATUYUH KOHAMUMOHHPOBAHWUSA IWAXTHOTO
BO3/VXa.

OnHUM U3 HAanpaBaeHW It Npy paspaboTKe CHCTEM
3AUIATHL OT MeperpeBa siBisieTes CO3NaHue 10Kalb-
HbIX 30H KOHAMLMOHMPOBAHMS BO3LY XA Ha paboymx
MECTax, B MECTAX OTAbIXd, B MYHKTAX OKA3aHHs Me-
JIMIIMHCKOM MOMOILH B TOPHBIX BBIPABOTKAX C MOMO-
HILIO CPENCTR, pabOTAIONIMX Ha THEBMO3HepTruK [1].

[TepcrieK THBHBIM HATIPABICHHUEM, 3aC/YKHMBAK-
LIWM CaMOro MpUCTAIBHOIO BHUMAHMS CO CTOPOHBI




T

HAYYHBIX OPTaHHU3AIKWKA, ABISETCH BHITIOJTHEHWE Ha-
VUHBIX MCCJIEAOBAHWA MO CO3aHMWI0 U BHEIPEHUIO
B IIYOOKMX LUIAXTAX IMPUHLMITHAILHO HOBBIX CPEACTB
WHIAWBHAYAJILGHOW MPOTUBOTENIOBOW 3AIUUTHL IJIS
patoTallInX B YCIOBHAX HArpepalollero axTHOTro
MUKPOK/JTAMAaTA.

B BhIpabOTKAX 1IAXT MWHAMBUAYAJIBHBIMU Cpejl-
CTBAMU TMPOTUBOTEINJIOBOH 3a1LMTHl B HACTOSLLEE
BPEMS MOJIB3YIOTCH TOALKO TOPHOCHACATENH U pa-
DOTHHKH LIAXT B MEPUO BBITTOTHEHHWS TOpHOCHaca-
TEJLHBIX M TOpPHOABApHUIAHBIX paboT. OObsicHseTCH
3TO TEM, HTO B YIOJbHOW NMPOMBILITEHHOCTH I8
VCIAOBUH rNYOOKHX LWAXT MHAMBHAYAJIbHbIE Cpell-
CTBA MPOTHUBOTEINMIOBOW 3alIMTLI A MAacCOBOTO
MOBCEMIHEBHOIO MCMOJIb3OBAHUA He pa3paboTaHbl.
OTCcyTCTBYIOT TaKWe CpecTBa, KaK MOKasblBaeT
aHAIM3, U B MUPOBOI MPAKTHKE BCAEHHS TOA3EM-
HOM HOOBIMK MOJE3HBLIX MCKOMaeMbIX Ha 00JbLIMX
rayounax (3500...4500 m — B IOAP, 1000...1500 M —
B 'epMaHuM u 11p.).

IIporpammuoe obecnevyenne pacueTon
TeEMNEPATYPhl BO3AYXA B myﬁmmx maxrax

B nacrtosiiee BpeMsa OCHOBHBIM PYKOBOTAUINM
HOPMATHUBHBIM JTOKYMEHTOM 151 TIPOCKTHBIX Opra-
HU3ALMH M CIENUATUCTOR YIOAbHBIX AXT YKpa-
MHBI, 3aHUMAOLWKMXCS BOMPOCAMH [MPOrHO3a U pe-
TYAUPOBAHUSA TEMJIOBOTO PeRKMMA TOPHBIX BbIPADO-
TOK, apadeTtcs pazpabotandbii MakHUW nokymenT
COY-H 10.1.00174088.027:2011 "TIporHosuposaHue
M HOPMAJIM3ALINS TEIJIOBBIX YCJIOBUW B YIOAbHBIX
waxrtax" [3], koropelit Dasupyercda, B OCHOBHOM, Ha
W3naHHbIX ewe Bo BpemeHa CCCP oTpacaeBsix 0-
kymeHTax: "Ennnaa mMetoamka mporHo3MpOBaAHHUSA
TEMMNEPATYPHBIX YCIOBHI B yroabHbIX iaxtax” [4];
"MeToanKa MPOrHO3MPOBAHMS TEMIIEPATYPHBIX VC-
JIOBH i1 B BRIPADOTKAX BEHTHASLIMOHHBIX TOPH30HTOR
rnyookux waxt" [5].

PaspaboTka npakTHYecKuX Mep Mo yIyUILICHHK
TEMJI0BBIX YCIOBWIl B TOPHBIX BbIpabOTKAX MPON3BO-
AMTCS HA OCHOBE BBITIOJIHEHHSI BAPUAHTHBIX TEIIO-
BbIX pacueToB. [L1si MX BBIMOMHEHMS HA OCHOBAHMH
HOPMATHUBHO-METOAMYECKHUX JOKYMEHTOB |4, 3] pa3-
paboTaHO creunajsbHOEe MporpaMMHoe obecneve-
Hue [6].

CoBpeMEHHBII BUI M coaepxaHue paspaborTaH-
HO MPOrpamMMbl MPOrHO3IMPOBAHMS TEMTIEPATY PHBIX
VCTIOBHIT B BHIPADOTKAX BHIEMOUYHBIX YYACTKOB HA OC-
HOBAHMH ACHCTBYIOIINX HOPMATHUBHBIX JJOKYMEHTOB
npejacrariedsl B cpeie Delphi v.7.0. O6aacts npume-
HEHMA Pa3padOTAHHON MPOTpaMMbl TETUIOBLIX pacye-
TOB ropHbIX BeipaboTok Ha [12BM pacripocTtpanseTcs
Ha [axThl, paszpadarbiBaOUine MoA0rMe U HaAKJIOH-
Hbi€ YIOJIbHBIE [TJIACTHI.

[Mpouenypsl onpeaeneHus XoJA000NMOTPeOHOCTH
JIABBl MU MOLLHOCTH BO31YXOOXJAXKAAI0UIEro yeTpoi-
CTBA MO3BOJISIIOT OIPEIETIUTh HEOOXOAUMY IO TeMIIe-
paTypy B Hauaje JaBbl AJIs TOTO, HTOOBl ODECEUHUTD
3anaHHYIO TEMIIEpaTypy BO31yxa B KoHLle Jasbl. [To-
cJie 3TOTO 3a/1aeTcs YAAIEHUE BO3IYXOOXIaJuTe/Ist OT
JABBl M pacxoz Bo3jyxa uepes Hero. Ha ocHosanum
ITUX JAHHBIX, a4 TAKXKE pe3y/bTaTOB pacueTa rapa-
METPOB BO3AYXOMOmamlined BoIpabOTKH, OMpeaens-
eTcs HeoOXoAMMas MOITHOCTE BO3IYXOOXIaAMTENs
W TEMIIEpaTypa BO3yXa Ha BXOAE M BbIXOJIE U3 BO3-
ayxooxnanurenst. TlaHens pe3yabTaToB TEMNJI0BOro
pacyeTa BIpaboOTOK BLIEMOYHOIO Y'UACTKA NOKA3aHa
Ha pUc. 5.

[MporpamMMa nmo3sosisieT ¢ 10CTATOYHOK CTENEH bIO
TOUYHOCTH PENIHTH CHENYIOIIHE 34044 BBINMOJIHATH
[IPOrHO3 TeMIEepaTyphbl BO3JyXa B BbIPAOOTKAX Bbi-
€MOYHOr0 YHACTKa MPH ECTECTBEHHOM pexume dop-
MHPOBAHUA TeMNEpaTypHBIX YCIOBUH (pHc. 3, a)
M [IpH MPUMEHEHHW M HA BBIEMOYHOM YYACTKE UCKYC-
CTBEHHOTO OXJTaXIeHUs Bozayxa (puc. 5, 4).

Ha puc. 5, @ 115 BBIEMOUHOIO YUACTKA MPH
cToNOOBOMH cHcTeMe pa3paboTKH YTOJALHOIO TJ1acTa
"0GpaTHEIM X0noM" Ha rpauMke NMOKasaHo pacyeT-
HOE TIPHpaAlIEeHHEe TeMIepaTypbl BO3/1yXa COOTBET-
CTREHHO B BO31YXONOAAKIIEH BbIpabOTKe, nape u
BEHTHUIISIIMOHHOW BbIpabOTKE ¢ HCXOOMLIEH CTpyel
Npu 3alaHUH LUEJOr0 KOMITAEKCH MCXOJAHbIX HaH-
HBIX, HEOOXONIMUMBIX /1141 pACUETOB IMPH €CTECTBEH-
HOM pekHMe (popMHUpOBAHMS KIUMATHUYCCKUX YC-
JIOBUH HA YyYACTKE B COOTBETCTBUM C ITPOrpaMMOi.
Ha puc. 5, 6 noka3aHo I8 BLIEMOUHOIO YHaCcTKA
pacyeTHOE U3MEHEHHE TEMIEpaTypPhl BO3AYXa B BbI-
paboTKax oas cayyas, Koria B BO3IYXOMOAAIOIei
BbIpabOTKe Yy4YacTKa Ha OllpeleleHHOM paccTos-
Huu ot aaswl (150...200 M) yeraHaB/inBaeTcs Oxid-
AUTETBHOE YCTPOUCTBO (IHAXTHLIH KOHJIMIITMOHED,
BO3AyXo0xJaanuTens). JJoMaHas KpuBasi H3MEHEHHs
TEMNEPATYPLI BO3AYXa B NEPBOM CIIy4ae OTpaKaeT
Pa3IHYMS B MHTEHCHBHOCTH M UICTOYHUKAX TEro-
BbIJE/IEHUI B BIPAa0OTKAX BBIEMOYHOIO YUacTKAa.
Bo BTropoMm ciiyuae, aHaJOTUMHO, TOJBKO ¢ VUETOM
CYLIECTBEHHOTO MOHMXEHUS TEMIEPATYPLI BO31Y-
Xa 3a CUET MPUMEHEHUWA BO3MYX00XNaXKIAOIIErO
YCTPOMCTBA B BO3AYXONOAAKOMEH BRIPpaloTKe BbI-
EMOYHOTO YYACTKA.

KpoMe Toro, rnporpaMma no3sojser: OnpeaetnThb
X0J040MOTPEBHOCTE NaBbl; pacCIUTaTh HEOOXOAN-
MVIO XOJOAHIBHYIO MOUIHOCTh 000PYIOBAHMS L5
HOPMAJIHM3ALMH TETUIOBLIX YCAOBHH B BhIpabOTKAX
B COOTBETCTBUH ¢ HOPMATUBHBIMM TPeOOBAHUAMM.
Bo3aMoxHO Takke omipeie/uThL TEMIEPATYPY NPUTO-
Ka BO3/1YXa U3 BBIPA0OTAHHOTO MPOCTPAHCTBA JIABBI
l'IpIrI HAJTHYM KN VTEUCK BO3JIVXd, pACCHHNTATDH 3HAYCHHC
MOCTYMAKIIEH U3 HErO TEIJIOThl HEMOCPEACTBEHHO
B JIABY M B BEHTHUASLUUOHHBII ILUTPEK.
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Puc. 5. PeayanTarsl TEIIOBOTO PACYETA BhIPAHOTOK BHIEMOMHOTO YUACTKA:
a4 — TIPH eCTeCTREHHOM pexXive (POPMUPOBAHNS TEMTEPATYPHLIX YCAOBHIT: § — NpH nMpuMeHeHHH UCKYCCTBEHHOTO OXAAXIeH IS BO3IYXA

BHenpenue KOMObLIOTEPHOH TEXHOMOTHUW TIPO-
rHO3a TEMIEPATYPHBIX YCJOBUH B BbIPAOOTKAX Bbl-
EMOYHBIX YHYACTKOB ofecrneunBaeT BO3IMOKHOCTh
ornepaTUBHONH DUEHKI 110 TEMIOBOMY aKTOopy che-
AVIOUIMX TOPHOTEXHUUECKUX pPEeLlUeHU U napame-
TPOB Pas3padOTKH YrolbHBIX MJIACTOB HA [NMYDOKHX
FOPU3OHTAX: CHUCTEMbI Pa3paboTKu; HarpaBiennus
nmepemMenieHms ounctTHoro 3aboda: cnocoba ynpan-
JJEHHH ['(‘l]’)HblM IaBJIEHHUEM, CXEM H[}OBCTDHHHHHH
BBIEMOYHOIO YYaCTKa M JIABBL, Crlocoba U CPeacTB
OXPaHbl YHACTKOBLIX BbIpaGOTOK; pacxona Bo3ayxa
Ha BBIEMOMHOM YYACTKE, MEXAHU3AIMH OUMCTHBIX
paboT; ANHHBLI BLIEMOMHOTO MO, NaBbl; HATPY3KN
Ha OYHMCTHOMN 3200l n ap.

PaspaboTaHHass KOMOBIOTEPHAS TEXHOIOTHS
JNOCTATOUHO WHMPOKO anpobUpoBaHa Ha ray0oKHMX
waxrax Joxeukoro 6acceifna. Pesyabrarsl npakTu-
YECKOTO MCIONb30BAHHUSA KOMITBIOTEPHOM TEXHOTOTHH
Ha psge mwaxt ¢ rybnuoil paipaboTku YroabHBIX
nmiaacron dosee 1000 M nokasajim ec HANEKHYKD pa-
DOTOCMIOCODHOCTD, TOUHOCTh U JOCTOBEPHOCTDL Bbl-
NOJHAEMBIX MPOrHO3HLIX TEMJOBLIX PACYETOB, Mpe-
HMYIIeCTBa ONTHMH3ATIHKM MapamMeTpoB pa3paboTKu
MIacTtor 1o rerutosomy qakropy. [NonoxurenbHbie
Pe3yabTaTLl UCMOMAB30BAHUA KOMITLIOTEPHOH MPO-
FpaMMBbl MO3BOJSIOT PEKOMEHI0BATH €€ JLTA WHPOKO-
ro npuMeHeHus paboTHUKAMW YTOALHOH MPOMBITI-
JIEHHOCTH, 3aHUMAIOUIMXCH PelieHneM npobaemMbl
DOpBOLI ¢ BLICOKMMM TEMIIEPATYPAMH BO3AYXA B LIAX-
Tax. [Mpn 3aHHTEPECOBAHHOCTH B NPUOGPETEH MU TaH-
HOTO MpoOrpaMMHOro obecreueHns 1 ero BHEAPEHUH
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HA ONPEAnpPUATUM, B OPTaHn3allMy UK yueOHOM 3a-
BeAeHWH, mpeaiaraercs oopawarsca B JloHEUKMI
ATL (e-mail: aviner.martynov@gmail.com).

BriBoabi

Peuienne npobiempl peryvinpoBatug Teiosoro
pPEXKMMa HA BBIEMOYHBIX YYACTKAX MyOOKHMX LHAXT
MOXKeT OBbITh OCYILIECTRIAEHO TONLKO HA OCHOBE KOM-
MJIEKCHOTO FOPHOTEXHOJIOTAYECKOTO MOJAX01 C MC-
KYCCTBEHHBIM ONTAX/ACHHEM PYVIHHUYHOrO BO3/TYXa
B Bb]pﬂﬁGTKﬂK pa'_’.p'dﬁarbl BACMbBIX ]"O[JMZ}OH']'UB.

B yesiousix pazpaborku rn1yGoKUX ropu3oHTOB
C €CTECTBEHHOMW TeMMepaTypoi ropHOro MaccuBa
45...50 °C w H6oaee HeoThEMJIEMOIT YacThIO peaaunia-
LMK KOMITAEKCHOTO PEryJHPOBAH M MUKPOKANMMATA
B FOPHBIX BBIPaDOTKAX SIBJASETCS BHCAPEHHE TEXHO-
JIOTHIT TEMIOHU30/ISILMH TOPHOTO MACCHBA B BLIPADOT-
Kax, MpUMeHEHWE JIPYTUX CrIeHaibHbIX Crrocobos n
CPEACTB, TEXHHYECKHX PEIICHH MO PETYIHPOBAHHIO
TEMIMEPATYPHI BO3AYXA B FOPHBIX BbIpabOTKAX, MPU-
MEHEHHUE I(DEKTHBHBIX CPENCTE MHIAMBUIYAIbHOM
[POTHBOTEMJOBOM 3ALIMTE FTOPHIKOB.

g pazpadoTKu n 06OCHOBAHK S PATITMOHATLHBIX
o TenJoBOMY (birl KTOpY I"t'.)pHO'l't‘-?(Hl-!‘lt‘CKI'[X, TEXHO-
JJOTMHMECKHX M CleuUallbHBIX Mep 110 peryjiupoBa-
HH IO TETMTOBOIO COCTOAHMS PYAHUYHONW aTMOC(hEpDI
B BhIpaboTKaX WAXT MpH MIAHUPOBAHMMK BeleHHA
FOpHBIX paboT Ha Donbuiunx raAyouHax paszpaboTaHo u
PEKOMEHYETCH [LUIH MPAKTHYECKOTO NCIIONb30BAHNA
CreLLlHalbLHOE NporpaMMHoe obecleueHme.,

BE3OTIACHOCTD KHU3HENEATEJIBHOCTH, Ne 3, 2016 ~
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A. A. Martynov, Head of Department, N. V. Maleyev, Head of Center, Technical
Competence Center of Donetsk, Donetsk, Ukraina,
A. K. Yakovenko, Leading Researcher, MakNII, Makeevka, Ukraina

Thermal Conditions of Deep Coal Mines

The timeliness of the solution to the problem of mine climate has been proved. The main ways, methods and
means of protection from high air temperatures in mine openings of deep coal mines have been shown. The basic
Jactors and reasons of high air temperature forming in deep mines have been set out. The necessity of a package
approach to the solution of the mine climate problem has been justified. The key data of new mine air cooling
facilities have been demonstrated. The updared software for air remperature calculation in mine openings has

been proposed.

Keywords: mine, mining depth, air temperature, thermal conditions, software, normalization
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"Boaa: skougorus v Texunogoras” DKBATHK

26—28 anpensn 2016 r.
Mocksa, BoicTaBka A0CTHXEHHE HapoaHoro xo3sicrsa (BJAHX)

Ocrogrble memamuieckKue pazoesi:
OxpaHa BOLHBIX PECYPCOB

« Bononoarotopka a4 MUTLEBLIX M MPOMbILIJEHHBIX HYK/, QHEPTETHKH

¢ JloKanbHBIE BOMOOYUCTHEIE )’CT'[)OﬁCTBE!

L BUJIU(‘J’E‘HCJ[EHI-‘II\:: CTOYHbLIC BOIbBlI FOpoOAOB W HACCIEHHbIX MECT]

BOI LIS

HNPOMbIIHTEHHBIC CTOYMHBIE

CEIbCKOXO3ANCTREHHbIC CTOKM; VTUIIH3Aal s OCAIKOB CTOMHbBIX BOA

o [lpenynpexmeHde M JIUMKBUOANMSA TOCJHEACTBHI Upe3BbllaMHBIX CUTyaUMil sl BOMHDIX

00BLEKTOB U BOAOTIONLIOBAHMS
« WIp.
Kownrakrei: http://www.ecwatech.ru/

C( mm,*%

POPPOCOPOOOTOOTTTOT OO R OO

SO O OO GHOOT OO CO0OCIOTROOCTNIOOOSOCTTUOSOIORO0LO0CO00000CO0SRN0TLOOCCIT IO R0000I0ORCO00R0L0O0T0T000008 .‘é

BEJOMNACHOCTD XKHUIHEIEATEJNBHOCTH,

No 3, 2016 23



ITPOMBIIIIJIEHHAA BE3OITACHOCTD

INDUSTRIAL SAFETY

YK 65.012.8:338.45

B. C. KoreabHHKOB, 1-p TeXH. HayK, nMpod., reHepaIbHbINi AupekTop, e-mail: ntc@oaontc.ru,

[MTAO "HTLL "TlpombitieHHast 6€30MacHOCTE"

Pedopma cucrembl NpoMBIIILIEHHOH 0€30MACHOCTH

Pacesompennt usmenenus zakonodamensemed 6 004acmu nPOMbIUACHHON Be301ACHOCHI, KOMOPbIe HpUGeal
K pehopmam 6 cucmeme nPOMbIACHHOU BE30RACHOCMU ORACHBIX NPOU3B0OOCNEEHNbIX 00BEKMO6, peopeanu3auul
CUCMEMbl 2KCHEPMUZBI RPOMBIWACHHOI 0€30NACHOCIMU, NOBILEHUS MPETOBANHI K IKCHEPMAM U IKCREPIMHbBIM
opeanuzayuim. Ommevena HeoOX00UMOCMb BHEOPEHUA CAMOPESYAUPOBAHUS & 00AACHU NPOBedeHUs IKcnep-

MU36I NPOMBIUAIEHHOU Ge30nacHocmi.

Karoueanie caosa: APOMBLIUIEHNAA 0e30nacHocmb, ORACHbIE nprm33n(_i:'meeuubre oOseKmel, AUKECHIUPOBAHUE,

ammecmanusd IKCAEPMOB, CAMOPESVAUPOBAH e

B COBPEMEHHBIX YCJIOBUHX p{) 3KO BO3POCJIO 3HAYC-
HHE MPOMBIIIICHHOH Oe3onacHocTH. Ee 0OCHOBHBIMM
3aJ1a94aMM SABJSIIOTCS pa3spadoTKa U COBEPLIEHCTBO-
BAHWE MEp OPraHM3allHOHHOTO U TeXHWUYECKOro Xa-
pakTepa, obecrieunBaioliee crabuabLHOCTh TEXHOJIO-
FMYECKOro Mnpoliecca u uekoyatouee (MHHUMH31-
PYIOILEE) BEPOSTHOCTh BOZHUKHOBEHMSI aBAPHIIHBIX
CUTYALIMIA, 4 B CAYYae UX BOZHUKHOBEHUS MPELoT-
Bpalaollee Bo3aeiicTBHE OMACHBIX (PaKTOPORB HAa
HaceneHme.

B Poccuiickoit @eaepatiny NpoMpllacHHas De3-
ONAacHOCTh DaszupyeTes Ha yHAAMEHTAILHOM [10-
KymeHnte — Ha PenepanbHom 3akone Ne 116-P3 ot
21.07.1997 "O npoMblLLIeHHOH Ge30MacHOCTH OMACHBIX
nponssoacTreHubiX o0bektor' (1L MmasHbiv Heoctar-
KOM DTOro 3aKOHa JOJIrMEe robl OCTABATOCHL CAMHO-
obpasne TpeboBaHuil obecreueHust MPOMbILLICHHOR
0E30MaCHOCTH, HTO NPUBOAMIO K HEIOCTATOTHOCTH
FOCYIAPCTBEHHOIO PErYIMPOBAHUA B OTHOIIIGHHUH 00b-
€KTOB, OE30MacHOCTb KOTOPBIX HMEET CYILIECTREHHOE
3HAYEHME /U1 TPAKIAH M OBIIECTBA, U M30LITOUHOCTH
FOCYIAPCTBEHHOTO PEryJIMPOBAHMS B OTHOLIEHHH 00D~
€KTOB, HE HMEIOLLMX TAKOTO 3HAYECHHS.

B 3akon Ne 116-M3 MHOro pas BHOCHJIHUCH pa3-
JUYHBIC HAMEHCHHWH M JOTTONMTHEHHW S, HO OHM HEe HOCH-
JTH KOHIIEMTYABHOTO XapakTepa U ObIJIM B OCHOBHOM
CBSI3AHBI C PA3BUTHEM CMEXHOI0 3aKOHOIATEIBCTBA.
Tak, B 2011 r. B @enepanpapiii 3akon “O npoMbiii-
JEeHHOI DE30MacHOCTH OMACHBIX MPON3BOACTBEHHBIX
00BEKTOB" ObLIIH BHECEHBI M3MEHEHWS B CBSI3M C peasiu-
sauueil noaoxeHnin MenepasibHoro 3akoHa Ne 184-@3
ot 27.12.2002 "O TexuuueckoMm peryaupopanun” |2],
HalpaBlieHHble HA CO3/laHHWe HOBOTO MPaBOBOIO WH-
CTUTYTA — henepanbHbiX HOPM U npasun 8 o6na-
CTH TIPOMBILLIJIEHHOW GE30MacHOCTH KaK JIOKYMEH-
TOB, VCTAHABIMBAKOUIMX CJIeAyIOLHe 00s13aTebHble
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TPeOOBAHWS, HE OTHOCSILMECH K Chepe TEXHUUYECKO-
ro peryinpoBaHHsi:

K OCYUECTBICHHUIO JeATEbHOCTH B oGIacTH npo-
MbIILTEHHOH ﬁU'i()ll'chHOCTH;

K 0€30MacHOCTH TEXHOJOTMUCCKMX [TPOLIECCOB Ha
ONACHBIX [POH3BOACTBEHHbIX OOBLEKTAX.

[NepenoMHBIM B fese obecrieyeHns TPOM bILIIEH-
Hoil 6esonacHocTwm cran 2013 r., koraa OB MpH-
HaT PeaepanbHbiil 3akoH Ne 22-D3 ot 04.03.2013
"O BHeceHUM usmeHeHUil B DegepaibHblil 3aK0H
"O npoMbILLIEHHOI 0e30MACHOCTH OMACHBIX MTPOH3-
BOACTBEHHBIX O0OBLEKTOB, OT/IENBHBIC 3AKOHOMATEN b-
Hbie akThl Poccuiickoit Penepatimn ¥ 0 IpU3HAHKK
YTPaTUBIIUM cruay noanyHkTa |14 nyukra | cratbu
333-33 yactu gropoit Hanoroeoro konekcea Pocenit-
ckoit Deaepaunn” [3]. B noirom o6beme 3aKoH BETy-
nmua B aedcrsue ¢ | auBapa 2014 r. U cTan HOBO
BEXOH B Pa3sBUTHUM 3aKOHONATENLCTBA O MPOMbBIILICH-
Hoit 6esonacHocT. [lpu coxparerHmu 6a30B0I KOH-
LEMNUMHY 3aKOHA O NPOMBbILLICHHO De3onacHocTu,
HAMpAaBJACHHON Ha nmpeaynpexnenue apapuil, w10
BBEICHO MOHATHE W MeXaHHM3Mbl Kiaccuukamy
OTMacHbIX MPOM3BOACTBEHHBIX OOBEKTOB 10 CTENEHH
PHUCKA BOZHHMKHOBEHUWH ABAPUH H MacitTabam BO3-
MOXKHBIX MOCAENCTBH I, a Takke aAnddepeH npoBaHLI
MPHMEHSIEMBIE MEPLI M METOILI PEryJIMpPOBAHHS B 3a-
BHCHMOCTH OT KJacca ONacHOCTH 00BEKTOR.

()l'lﬂC[lTﬂL‘ MPOUIBOICTBCHHEBIC UG'I;L‘KT])J B 34BMCH-
MOCTH OT YPOBHS MOTEHIMATBHON OMACHOCTH ABAPHIA
Ha HUX TEIMEPb MONPa3Ie/IsiloTCs B COOTBETCTBHI € HO-
BBIMH YTOUHEHHBIMH KPUTEPUSMH Ha YeThIpe KJacca
ornacHoCcTH: | Knacce onmacHOCTH — OrnacHbie NPON3BoII-
CTBCHHbIC l'){'-)b{,‘-K'l'l_\l HPE3BbhIMA HHO BBICOKOH OITACHOCTH,
[l Ki1ace onacHOCTH — 0OBLEKTLI BLICOKOI OMACHOCTH;
11 knace onmacHOCTH — OOBLEKTHI Cpe/iHEH OMACHOCTH;
I'V kiacc onacHoCTH — OOBLEKTH HHU3KOM OTIACHOCTH.
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HckaoueHue M30bITOUHBIX M AYOIHPY IOLLHX TPE-
DOBaHWHW MPOMBIIIIEHHOH 0e30MmacHOCTH, C OJIHOU
CTOPOHbBI, U CHUXKEHMUE PUCKOB TEXHOTEHHBIX aBapyu i
Hd OMACHBIX MPOU3BOACTBEHHBIX 00BEKTAX, C JIPYTOI,
ocylecTBiasitores nyrem auddepentnanumn mep obe-
crieqyeH s NMPOMBILLITeHHOM De30MacHOCTH Mo KJlac-
CaM OMACHBIX MPOU3BOJCTREHHBIX OOBLEKTOB.

Tax, B OTHOIIEHHWH OTIACHBIX [TPOUIBOACTBEHHBIX
00bekTOB | Kidacca OMacHOCTH PeAsIM30BAH PEXUM
NoOCTOAHHOTO Hanzopa. IyiaHoBLIE NpoBEPKU Opra-
HHU3AUMHA, OCYLIECTBISIOUINX IKCNIYATALHIO Onac-
HBIX MpOU3BOACTBEHHBIX 00BekTOB | M 11 Knaccon
OMACHOCTH, MPOBOAATCS HE Yallle OJIHOTO pasa B roj,
IT1 k1acca OnacHOCTH — He 4allle O/IHOTO pasa B Tpu
rozaa. I1aHoOBBIE TTPOBEPK U OMACHLIX TIPOU3BOACTBEH -
HBIX 00BeKTOB IV Knacca onacHOCTH He MpOBOASTCS.

B reuenne 2012—2015 rr. PocTtexHaa3opom rnpo-
peneHa dosbinas paboTta no paszpaboTke, obeyxie-
HUIO U MPUHATHIO (pe/lepajibHbIX HOPM W MpaBul
B 00J1ACTH MPOMBILLLIEHHO# DE30MACHOCTH, KOTOPbIE
VCTAHOBMJIM COBpPEMeHHbIE TpeDOBaH U M [TO3BOIHIN
OTMEHHUTh YCTAPEBLUNE HOPMATHBHBIE JOKYMEHTLI MO
pcem obaacTaM Haa3zopa.

OnbIT paboTel B OPraHax rocyaapcTBEHHOTO Ha/l-
10pa MO3BOMACT ABTOPY 0c00O BBIAG/IHTH NEpevHC-
JIeHHbIC HUKE (hefiepaibHbIC HOPMbl M MIpaBuia B 00-
JIACTH NPOMBILLJICHHOH DE30MacHOCTH.

[TpaBpuia npoMeullineHHON Ge300aCHOCTH ofac-
HBIX TTPOH3BONCTBEHHBIX 00 BEKTOR, HA KOTOPBIX MC-
MOJAB3VIOTCH MOIBEMHBIE COOPYKEHHMSL, 3AMEHH BLIME
Ccpasy ueThipe ACHCTBOBABLUMX JI0 3TOrO INpaBuia;
IMpapuia ycTtpoicTBa M Ge3omacHON KCMayaTaludn
KpaHop-Tpyboykaaa4ukon; [Npasuaa yctpoiictsa u
GesonacHOM SKCITVaTallMK IPY30M0ALEMHBIX KPAHOR;
[Mpasuna ycrpoicrsa u 6e30onmacHO 3KCNayaTanmnm
CTPOMTE/IBHBIX MogbeMHUKOB; [TpaBuia ycrpoMcTsa
1 DE30IMACHON IKCIIyaTall M NoAbEMHUKOB (BbILLEK).

[TpaBuiia NpOMBILLIEHHONH DE30MACHOCTH orTac-
HBIX MPOU3BOJICTBEHHLIX 00BLEKTOB, HA KOTOPBLIX
uenosab3yetTess obopynoBanune, pabotaioniee non
H3OBITOYHBIM JABJIEHUEM, NPUILEALIHE HA CMEHY
[IpaBuiam ycTpoiicTsa 1 6e30macHOi sKerIyataimm
MapoBbLIX M BONOTpeHHBIX KOoTHoB, [1paBuiam ycTpoii-
cTha 1 OGe3onacHoil KCrIyaTaimu AMEKTPHUCCKNX
KOTIOB H 2JIEKTPOKOTENbHBIX, [TpaBunam ycTpoiicrea
1 Oe3onacHol 3KCIyatauuy TpyoornpoBoAOB napa
1 ropauei Boabl, a Takxke lNpasunam ycTpo#cTsa u
fesomacHON 2KCrayaTallvu cocy/ioB, padoTalimnx
Moj TABAEHHUEM.

PaccMoTpUM €L1e OLHO PeBOMIOLLMOHHOE H3MeHe -
HUE 3AKOHOMATENBLCTBA B 00JaCcTH MPOMBILLIEHHOMH
OesonacHocTH. Ilpu obcyKaeHUM OCHOBHBIX Ha-
MpaBjieH i COBEPLLIEHCTBOBAHMS TOCY/1APCTBEHHOII
MONMUTHKY B ofutacTi obecrieueH st MPOMbILLLIEHHOM
Oe3onacHoCTH DU3HeC-coodLecTBoM neped Poctex-
Han3opoM Oblla HasBaHa nipobiema 00 oTCTaBaHUM

HOPMAaTUBHO-TMPABOBOI0 pPEryJiMpoOBaHUS OT pa3Bu-
THA HOBBIX TEXHOJOTHH, BHEAPSIEMbIX HA OMACHBIX
MPOM3BOACTBEHHBIX 06bhekTax. B cBsA3n ¢ atum Me-
nepaabHbIM 3aKkoHOM Ne 22-P3 o1 04.03.2013 3] Gbin
BBEIEH TIPUHLIMINUAIBHO HOBBIH IOKYMeHT — OBoCcHO-
BaHHMe 0e30MaCHOCTH OMACHOTO MPOU3BOACTBEHHOIO
00BLeKTa, KOTOPEIH MOXET YCTAHABIUBATL MHAWBUIY-
aNbHBIE TPeDOBAHMA K IKCIIIyaTallMK, KanpemMoHTYy,
KOHCEPBAIIMK W TMKBHUAAUUHM OMACHOrO MPoOHU3BOJI-
CTBEHHOTO ODBEKTA HA OCHOBE AHAJIN3A OIACHOCTEN
W OLEHKU PUCKA aBapuil ¢ yYeTOM MPUMEHEHHDIX
M peaTM30BaHHBIX Ha 00heKTEe KOMMEHCHPYIONINX
MEPOTIPHATHIA.

Tlpn 2TOM B Cliyude €ciu AeaTe/bHOCTh B 06/1a-
CTH TPOMBILITIEHHON §€30MacHOCTH OCY LLECTBIISIETCS
opraHu3aluMeil ¢ npuMeHeHHeM obOocHOBaHUS 0e3-
OMAcHOCTH OMACHOTO TPON3BONCTBEHHOr0 06bLeKTa,
MPEIMETOM MMPOBEepPKHU OyaeT HE cOOII0IeHHEe 0051-
3aTe/IbHBIX TpeboBaHUM, colepKallnxces B HopMa-
TUBHO-MPABOBLIX AKTax, a cobaaeHue TpedoBaHmil
MMeHHO Takoro obocHoBaHMUs DE30MACHOCTH,

B nochennee ppeMs IHPOKHH 0DLIECTBEHHBLIN pe-
30HAHC TOAYYHAN nojaroTosaeHHbie Poctexnansopom
HOBOBBEAEHUH 110 COBEPIIEHCTBOBAHHID PErYJIUPO-
BAHM A BKCMEPTH3BI TIPOMBILJICHHOH DE30MACHOCTH,
BKJTIOUAsL MOBbILMEHHe TpeOOBAaHUNH K IKCTIEpTaM M
SKCMEPTHLIM OPTAHU3AIIHAM.

HarmoMHMM, 4TO cHcTeMa 9KCMEePTH3bI MPOMBITI-
JEHHOW Be30nacHoCTH Haualld (POPMUPOBATHLCS
B KoHUE 80-X rT. npouioro peka, korga B Poccum
CIIOK MJIACH TSXKENast S9KOHOMMYECKAS CUTYalluA, Bbl-
HYKAaBIIASA TTPOMBIIIJIEHHBIC MTPEANPUATHA UCTIONb-
30BaTh YCTapeBIilee U M3HOUIEHHOE 000PY/I0BAHKE,
npeHebperars Bonpocamu dezonacHoctu. [Mpume-
HEHUE CPE/ICTB TEXHUYECKOro JAMArHOCTUPOBAH WS,
MO3BOJSIIOLLIMX OMNPEAeNUTEL TEXHMUECKOE COCTOSHHE
0DBEKTA M €r0 OCTATOUYHBIA pecypc, AajJ0 BO3MOK-
HOCTEL M30eXaTh OONBUIMHCTBA ABAPHUHBIX CATY-
AU, KOTOPbIe MOTIKW Obl NPUBECTH K CEPhE3HBIM
MaTepHalIbHLIM MOTEPIM, ViIIEepOy M1 310POBbS H
JKU3HM JII0aeH.

Ha ceronHsmHuil neHb Ha PBIHKE 2KCIEPTH-
3bl B Poccuiickoit @egepanny AeHCTBYET OKOJIO
3000 skcnepTHBIX OpPraHU3aUnil, B KOTOPbIX TPy-
asitest 6osee 7500 skenepToB B 0DJACTH [IPOMBILI-
JIeHHO#1 Oe3onacHocTH. ExerogHo HMH NPOBOAMTCS
350...360 TBIC. DKCTIEPTHS,

lMogasnsomee KONMUESCTBO 3aKT0UeHHT (Bo-
Jee 75 %) npuUXOAMTCH HAa DKCTNEPTH3BL, CBA3AHHbIE
C MpoaJieHHeM HA3HAYEHHBIX CPOKOB JKCIIyaTallum
OCHOBHBIX MPOW3BOACTBEHHbIX (DOHTOB MPOMbILL-
JIEHHBIX TTPEANPHUATHH — MIPOU3BOACTBEHHOIO 060-
PYLOBAHHWS, CTPOUTEIbHBIX KOHCTPYKLIUH 3MaHMI 1
COOpYKECHUH.

braronapst nesqTeTbHOCTH IKCIEPTHLIX OpraHm-
3alMil 32 YETBEPTHL BeKa CYUIECTBOBAHHUS CHUCTEMBbI
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IKCTIEPTH3BI TTPOMBILIITIEHHOH Ge3ormacHoCTH Mpo-
MbIHIIEHHbBIC TIPEATPUSITHS COKOHOMWIIW MUJIJTHAP-
bl pyosieit, Ob110 CraceHo COTHH, a MOXKET M THICIYH,
KW3HEH pabOTHUKOB, CBA3AHHBIX ¢ IKCIIyaTallHe
OMACHDBIX MPOU3BOACTBEHHbIX OOBEKTOB.

3aKOHONATENILHO JIEATENbHOCTL MO 3KCMEPTH3E
MPOMBIIIZIEHHONH OE30MacHOCTH Oplsla 3aKperie-
Ha B 1997 r. @enepanbHbimM 3akoHoM Ne 116-D3 or
21.07.1997 [1]. ®enepanbhbiii 3akon Ne 186-®3 ot
02.07.2013 "O BHeceHMH H3MEHEHUWH B OTAE/]bHLIE
3aKoHomareabHble aKThl Poccmiickoit Menepaunm
B YACTH TMPOBEAEHM S IKCTEPTH3bI NMPOMBIILIIEHHOH
6e30MacHOCTH M YTOUHEH WS OTACbHBLIX NOJTHOMOYHA
OPraHoB roCcy1apCcTBEHHOI0 HAA30paA IPH MPOH3BO/I-
CTBE MO JenamM 06 aAMHUHHCTPATUBHBIX MPpaBOHApY-
wieHnsx" (4] B 3HAUMTEALHOW CTENEHW YCOBEPIIGH-
CTBOBAJI CHCTEMY PErVIIMPOBAHWUA IKCHEPTHU3BI MTPO-
MBIIIEHHOW 6€30MacHOCTH 1 M3MEH T TOTHOMOY M H
Pocrexnamzopa. Tak, Obina oTMeHeHa QYHKIIHS 110
PACCMOTPEHWIO W YTBEPKACHHIO 3aKTIOUYEHUH DKC-
NepTH3 MPOMBITIIIEeHHOH Be30macHoCTH, co31aBaB-
tiast He0HOCHOBAHHBIE ATTMHHUCTPATHBHbBIE DAPLEPDHI
nns Ovaneca, BReneHa YroJoBHAS OTBETCTBEHHOCTH
DKCIIEPTOR 3a 3aBEJOMO JOKHBIE 3aKJTIOYEHUS JKC-
nepTH3bI.

BmecTte ¢ TeM psil OCTPBIX NPOOIEM 3KCTIEPTHU3LI
[MPOMBILLIIEHHOH De30I1MaCHOCTH HE YTPAaTHJ CBOCH
akTvajibHoCcTH. K HUM, 110 MHEHHIO 3KCTIEPTHOrO CO-
obulecTsa, OTHOCATCS:

1) OTCyTCTBIE ACHCTBEHHBIX MEXAHW3MORB OMNCTKN
PBIHKA KCHEPTHU3bl OT HEAOOPOCOBECTHBIX YUaCT-
HHMKOR;

2) HENOCTATOMHOCTE HOPMATUBHO-METO/IMIECKOM
Dasbl T4 1POBENCHUA IKCTIEPTU3BI [1POMBILUIEHHOM
De30nacHoCTH;

3) orcyTeTBue (pPEeKTHBHOTO KOHTPOJIS 3a aesi-
TEJIBHOCTLIO DKCIEPTHLIX Opranulamnii.

OcHOBHAsL NPHUMHA HTUX npoGiemM KpoerT-
Csl B ycTapesluen cucteme peryiauposanus. bosee
JBAJLATH JIET TOCYAAPCTBEHHOE PEryJnpOBaAHHE 3KC-
MEePTU3bl OCYLLUECTBIACTCH NMYTEM JIMLEH3MPOBAHMSI
PocrexHansopom (panee — FocroprexHansopom Poc-
CHM) AESTENBHOCTH IKCIIEPTHBIX OPraHHU3aLmuii.

34 3TH TOABI YETHIPEXK/Abl MEHSIIMCH THIIEHINOH-
HBIC TDCGOHHHHH K COMCKATETH JIMLIEHIHH. nCpBblE
rpY M3MEHEHHH ObITH HanpaBleHbl HA CHUXKEHME
JUIEH3IHOHHBIX TpeboBanuif, YTo NpPHUBENO K Mo-
ABAEHUIO HA PBIHKE DKCMEPTH3BI OrPOMHOTO KOJMH-
yecTBa HenpoheccHOHaTbHbIX, HEKOMMETEHTHBIX,
a MOMpPoCTy MOMIEHHHUYECKMX KOMMaH M, KOTopbIe He
WMes HY IHATHOCTHYMECKOTO oD0OpyaoBaHisi, Hil Co-
OTBETCTBYIOLMX CHIELUATHCTOB, BepyTCd NMPOBOAHTE
IKCMEPTH3Y CAMOIl BLICOKOI CTErNneHH CIOXKHOCTH,
npuieM 3a "ecmenrnbie” aeHbru. Jdonsio no toro, UTO
CaMo sKcnepTHOE coodlecTso npussasio Pocrexuan-
30p MOBBLICHTH JIMUEH3NOHHbBIE TPeOOBAHMS K IKC-
MEPTHBIM OpraHusalusM. B UCTOPHH POCCHIICKOro
Ousteca OO BESKOE, HO YTOObI CAMM YUACTHUKMH
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phIHKA MPOCHIN YXKEeCTOUHThL TpebopaHusa K cebe,
TAKOFO He ObIJO.

W nakoneil, 610 npuasTo [ocranosnenue [pa-
putenbeTBa Ne 1067 ot 06.10.2015 "O HekOTOPBIX
BOTIpOCAX JTULIEH3WPOBAHU S AEATEABHOCTH 10 MPO-
BeAEHHIO SKCIEPTU3BLI MPOMBILIIEHHON De30macHo-
ctu" [5]. Tenepb oKcriepTHLIE OPraHM3alUMK 0OsI3aHbl
CONlepKaTh B LUTATe HE OAHOrO HKeMAepTa, Kak ObLIo
PAHBILIE, A TPEX, KPOME TOTO MMETH COOTBETCTBY IOLLIHE
nmoMelleHus, 00opyaoBaHue, NpUoOOpLI, MATEPUAIIBLI W
cpeactsa uHGopMaHoHHOro obecneueHus. Moxer
ObITh, XOTbH 2TO HEMHOIO, HO O340POBUT CUTYALIMIO
B chpepe FIKCIEPTH3bI TPOMBbILIIEHHON DE30MACHOCTH.
Ho BepHYTBH pbIHOK 9KCIEPTH 3B K HOPMAJIBHOMY CO-
CTOSHMIO ¢ NOMOLLLK OJTHOM 3TOW MEPbl HE peajibHO.

[Mocne BBeNEHWS YTOAOBHOW OTBETCTBEHHOCTH
JKCMNEPTOR KpaitHe obocTpunachk npobaemMa, cea3aH-
Hasl ¢ HAJIMYMEM Cephe3Hei X npobeon B HopMa-
THBHO-METOAHYESCKON Da3e 3KCIMepTH3bl, MOCKOJIBKY
HACTYIMJIEHHUE TaKOH OTBETCTBEHHOCTH Tpeano/jiara-
€T HAJTHYME MOJHOrQ NepevHsd Mpasu/l rMposeaeH s
JKCHEPTH3IBI MO KaxXkI0MY 0OBLEKTY IKCTIEPTU3LI U
B KaXa0il oTpacin. Hapyiienue npasui u hopmu-
PYeT COCTAB MpaBoHapylUeHHs HWJIH NPeCTYIJIEHHS,

Jn4g 3HAUUTENLHOIO KOMUUECTBa 00BEKTOB 3KC-
MepTH3BI, UMEIOLIMX OTPACICBYIO criennuky, no-
PSIOK TMPOBEACHM S IKCTIEPTU3bI JI0 CUX MTOP HE yCTa-
HoBsieH. CTaTyc paHee pa3pabOTaHHBIX FOJOBHBIMM
HAYUHO-MCCE0BATE/IbCKUMW OPraHWu3aumsamMu J10-
KYMEHTOR, COASPKALIMX NPABMIa ¥ METOAUKMY TIPO-
BEACHUS 3KCIEPTH3bl KOHKPETHBIX 00BEKTOB, Mei-
CTBYIOLLMM 3aKOHOIATECTBOM He ornpeneseH. [pu
a71oM henepanbHbie Hopmbl M npasuia "llpasuna
MPOBENCHNMS IKCMEPTU LI TIPOMBILIITEHHOW Hesornac-
HOCTH" HOCAT 0011IeCHCTEMHBIH XapakTep, HUKAK He
VUUTBIBAIOT OCOOEHHOCTH U OTPACAEBYIO CeundpuKy
TIPOBCACH WS IKCTISPTH3b! TIPOMbIIITIEHHON Besonac-
HOCTH.

CHUXKCHME THUEHIMOHHBIX TPEDOBAHMI 1M OTME-
Ha MpOLEAYpbl 10 YTBEPKIACHHIO 3AKTKUCHHH 3KC-
MEPTH3bl MPUBENN K CYLLECTBEHHOMY OCIa0JIEHUID
MEXAHU3IMOB TOCYAAPCTBEHHOIO KOHTPOJIS 34 NPo-
BEACHMEM 3KCIEPTH3bI.

Elie 0AHUM HEPEUIEHHBIM BOIIPOCOM, KOTOPBINA
BOJIHYET HE TOJIBKO 3KCHEPTHBIC OpraHu3aling, HO
U NPOMBILLACHHBIE NPEANPUATHS, FBIAETCH OTCYT-
CTBME YCTAHOBJEHHOTO MOPALKA MPoaJeHUs cpoKa
Ge3oracHoi sKenavaTallny TEXHHYECKHNX YCTPOHCTB,
3MaHUH | COOPYXKEHHMI Ha OMACHLIX TIPON3BOACTBEH-
HBIX O0BEKTaX.

U3BecTio, Y4TO OCHOBHBIM (hakTopoM pucka
aBapuil Ha OTMACHBIX MPOH3BOACTBEHHBIX 00BEKTAX
ABJFETCA CTAPEHUE OCHOBHBIX MPON3BOIACTBEHHBIX
donnor npeanpugarTuii. 3amMera obopyloBaHMs Ha
HOBOE TpedyeT CepPbE3HbIX 3aTpdaTr, UTO B YCIOBHAX
CJAONKMBLIEHCH IKOHOMHUYCCKON CUTYALLMK BBI3LIBACT
Cepbe3HbIC 3aTpyAHeHUs. BOABIIMHCTBO TIPOMBILLI-
JSICHHBIX TIPEANDUSTHH BHIHYAKACHBI WATH TIO NIYTH
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MPOAJIEHUSI HOPMATUBHOIO CPOKa SKCIyaTaluu
0BOpYIOBAHHKSI Yepe3 IKCNEPTU3IY MPOMBILILIEHHOH
He30nacHOCTH.

B CHTOXMBIINXCH YCIOBHSX TTPOMBIIIIECHHBIM
NPeANPUATHAM CHOXKHO Ha CUCTEMHOW ¥ MIaHOBOMU
OCHOBE MPOBOAUTHL paboTy MO OlLEHKE U orpenene-
HHI0 OCTATOYHOTO pecypca de3ornacHOM akcryarta-
IHH 00OPYAOBAHUSA U COOPYKEHHUH, B LEISX Tpel-
YIPEKACHU BO3MOXHDBIX aBapuil ¥ MHLIMACHTOB.

OTpasiHO OTMETHTB, YTO B OLEHKE NpobieMm, Ha-
KOMUBLLIMXCS HA PBIHKE DKCTEPTU3BI, U IKCIEPTHOE
coobiecrso 1 PoctexHansop enuubl. Ho ectb U KopeH-
Hoe orume. "Kirrouom” K pelueH o rpobiem aKenep-
TH3bl PocTexHaasop cunTaeT co3aHe HOBOW CUCTEMBI
ATTeCTALIMK DKCIICPTOR, 3KCIICPTHOC CODGLLI,CCTBU == 3a-
MEHY JTUIIEH3UPOBAHUS HHBIM Qo/lee COBEPIICHHDBIM
MEXaHU3MOM PETYIUPOBAHNS DKCMEPTUILI.

B ocHose paszpaboranHoi PocTexHaazopoMm HO-
BOIT CUCTEMbI ATTECTALIMU BKCMIEPTOB B 00JACTH MPO-
MbllLIeHHOM 6e3onacHocTu aexart [Mocranosnenue
[TpaputenscTea Ne 509 ot 28.05.2015 "O6 arTecTauuu
3KCINEPTOB B 00J4CTH MPOMBILLIJICHHON De30MacHo-
ctu” [6]. KOTOpOE YCTAHORMUIIO MOPSIIOK MPOBEIACH M1
arrectaumu, u npukas PocrexHamszopa No 266 or
03.07.2015. yeraHoBUBIIMI HOBblE KBaauphuKamm-
OHHbIE TPeOOBAHMA K IKCMEPTAM,

[Topsanok aTrrecTaltvi npeaycMaTpuBacT:
¢ TIPOBEACHME ATTECTAllMU CHELMAIIMIUPOBAHHOMN

komuccueid PocrexHanzopa;

e TPEXITArnHoe [poBefeHne KpaaumpuKaLMOHHO-
ro 9sK3aMeHa (KOMIMBIOTEPHOE TeCcTHpOBaHUE,
pelieHe CUTYaAllMOHHBIX 3alad ¥ ycTHoe cobe-
CeAOBAHME 114 'iilHBHTE_T[CiJI, NPETeHAYKIIINUX Ha
MPOXOKACHWE ATTECTALIMU IKCTIepTa NepBOi UK
BTOPOH KATEropuH).

s BeeHHE ODUIEAOCTYITHOTO peecTpa aTTecTOBaH-
HBIX DKCMEPTOB.

[MoarorosaeHHbiit PocTexHama3lopoM MeXaHU3M
aTTeCTAlMH DKCMEPTOB BLI3BAJ CEPbe3HOEe HEMOHH-
MaHMe B DKCMepTHoH cpeae. Tak, Ans arTecTauuun
IKCIIEPTOB CO3AAETCS JMIIL OHA aTTecTallMOHHAS
KoMuccHs B MockBe Ha Dase LIEHTPAILHOTO anmapara
PocrexHaazopa. flcHo, 4TO 9TO NpUBEAET K BO3HHUK-
HOBECHH IO HEODOCHOBAHHBIX PACXOIIOB Y SKCHEPTHBIX
OpPraHu3anni, OCYUIECTBASIOIINX ASATEIBHOCTh
B oTaaNeHHBIX pernodax Pocceuiickoit Depepannm,
W 3aTPYJIHEHUIO BEJICHUS UMM [1PEANTPUHUMATE b-
CKOH IesTENLHOCTH.

Takue opranmn3ailmu BbIHYXAEHbI OVIyT HECTH
cylecTBeHHbIE (DMHAHCOBBIE M MHbBIE U3/IEPKK U, CBsI-
JaHHBIE C HATIPABJAEHUEM TIOATEXKAIINX aTTeCTalun
paboTHUKOB B MockBy. [1py 95TOM CTOUT y4eCTh, 4TO
TEMEPb KaXJI0H IKCMEPTHON opraHu3aivm Heooxo-
IUMO UMETh MUHUMYM TpeX 3KCMePTOB, a KaxkIbIi
IKCMEPT OCYUIECTBISIET IKCIEPTUIY, KAK MTPABUIIO,
B ABYX-Tpex obnactsax. CrnenoBaTenbHO, IKCMEPTY
npuaeTest Jietarb B MockBy ABa-Tpu pasa. [lobasbre

TOCTHHWITY, KOMAaHIHPOBOYHBIE PACXOAbLI, MOUITHHY
M CYMMA NOJYYEHHUS KBaIM(UKAITHOHHOTO YI0CTO-
BEPCHMs 3HAYUTEIILHO MPEBLICHT PACXOabl, KOTOPbIE
HEeC/IH DKCIEPTHLIE OpraHu3alii Mpu NeHCcTBOBAR-
e 10 3Toro 106pPOBOILHON CHUCTEME aTTecTallMH
SKCMEPTORB. YBbI, HO 1719 3HAYHTEILHOTO YHCJIA DKC-
MepTHLIX OPraHMU3ainii HOBasg CHCTEMA aTTeCTalMH
OKaXxeTcd B (DMHAHCOBOM IJIAHE HEIOALEMHOM.

PoctexHan3opoM yeTaHOBJIEH HOBBIH 1 Decripele-
NeHTHBIA KBANTU(QUKALLMOHHBIA KPUTEPHIl K 3KCIIep-
TaM 1o 0053aTe/IBHOMY HaJUUYNIO Y HUX NYyOanKaLuii
B MIEPUOINUECKUX U3aaHuAX. [TonoOHbIX TpeboBaHM I
HE YCTAHOB/ICHO HU B OJIHOM M3 CYLLECTBYIOIIHUX B HA-
el cTpaHe CMCTEM OLIeHK W cooTBeTcTRUS. He MeHee
85 % skcnepros, paboTalomnx ceivyac Ha PbIHKE IKC-
MePTU3bL, THO0 BOOOIIE HE UMEIOT MyOaIuKauii B me-
pPUOIHWYECKHWX U3TaHHAX, THO0 UX KOTHYECTBO MeHee 3,
KaK YCTAHOBJIEHO 1J151 caMOil HU3IIeH KaTeropuu.

B pesynabrate nuinaTtcs nmpaBa 3aHHUMATLCS JKC-
MEePTU30M THICSUU T0OPOCOBECTHLIX M KBaJTU(PUIIHPO-
BAHHBIX CTIELIMATTHCTOB, 4 COOTBETCTBEHHO OCTAHYTCS
0e3 paboThl TLICSY M IKCTIEPTHLIX OPTraHM3aLnii. DTO
[MPUBEACT K CHHIKEHHWIO KAYecTBa 3KCINepTHs. 3a cuer
COKPALICHUS KOHKYPECHLIMM HA PbIHKE 2KCICPTH3bI
3HAMMTENBHO BBIPACTET CTOMMOCTb IKCIEPTH3bBI —
Y NpOMbIUIITEHHBIX ﬂpe,ﬂleHﬂTHH OCTAHETCH MCHDbL-
11I¢ CPEACTB Ha 3aMEHY BbICAYKHMBIIETO CPOK [1POU3-
BOJCTBEHHOTO 000pyI0BaAHMSA, YTO MOHU3IUT YPOBEHE
MPOMBIIIIEHHOH HE30MacHOCTH B CTpaHe.

K rnepBocTeneHHBIM 3a1a4yaM 1o pedopMuposa-
HUIO CUCTEMbI 9KCTIEPTH3bI, TPEOYIOIINM HeMeIeH-
HOrO pelreHust, Mo MHEHHMIO IKCIEPTHOro coodle-
CTB4, OTHOCATCSL:

— pa3padoTKa HOBOM M AKTYAIN3allMA CYLIECTBY-
FOLLUECH HOPMATHBHO-METOAMYECKOH 0A3bl JKCIEPTH3bI
C YUETOM OTpacieBoi crienuKin 00beKTOR 3KCHEP-
THI3bIL,

— CO3/IaHWEe MEXAHM3MOB OYMCTKH PhIHKA 9KC-
MEPTHUILI OT HEAOOPOCOBECTHBIX YYACTHHKOR;

— co3aaHue npodeccHoHalbHbIX 00bheJMHEHN I
IKCTIEPTHBIX OPraHW3alliif, cnocoOHbIX 00eCeYnTh
JMIEHCTBEHHBIM KOHTPOJID 32 TTPOBEAECHHUEM DKCIIEPTH~-
3bl TPOMBIIJIEHHOI DEe30MacHOCTH.

JaneHeiee paspuTHE CUCTEMBI IKCMEPTHU3DLI BO
MHOTOM CIEPKHUBACTCH HEIOCTATOUYHOCTHLIO HOPMa-
TUBHO-METOAMYECKON ©a3bl IKCMEPTU3LI MTPOMBILL-
JIeHHOW GesonacHocTH. ONepaTUBHO PEUIHTE ITY
MpodJIeMy BO3MOXKHO TOJBKO MYTEM NpUBIEHSHMS
K HOPMOTBOPYECKOM AESITENLHOCTH CIELUaIU3Npo-
BAHHBIX OpraHu3aumnii U npodeccuoHalbHbIX 00b-
EIMHEHUI B 001ACTH MPOBEACHMU S HKCIEPTH 3B, CIO-
COOHBIX U KEAalLMUX 3aHUMATLCSL 3TOH paboToil,

PocTexHan30py COBMECTHO ¢ 3KCINEPTHLIM CO0D-
HIECTBOM CPOMHO HEOOXOIMMO MPOAYMaTh MEXAHM3M
JlerajiM3anmnu (MpU3HAHWS) TOKYMEHTOR B obnactu
AKCTIEPTH3LL, CAMOCTOATEINBHO paBpHﬁDTHHHbIX Hay'i-
HO-HCCEJOBATCNIBCKMMHW OPIraHM3AllUAMH, ﬂpD(bEC-
CHOHATLHBIMM OOBETMHEHMSIMU M TIPOMBILLLIEH HbIMH
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npeanpuaTHaMu. Hanbonaee nepcneKTHBHEBIM TTYTeM
3[eCh SBAAETCS 3aKpenjeHue Ha 3aKOHOAATebHOM
VPOBHE IBYXYPOBHEBOI CUCTEMBI HOPMATHBHBIX 110-
KYMEHTOB B OB/aCTH MPOMBILLIEHHOH 0€30MacHOCTH:

nepBpiit ypoBeHb — (PejepanbHbie HOPMbL ¥ Npa-
BHJIA, KOTOPBIE copepkar o0s13ate/ibHbIe TPeOOBAHNY;

BTOPOI YPOBEHb — PYKOBOACTBA MO BE30MACHOCTH
WU CTAHJAPTHI OPraHMU3aLHi, TIPUMEHEHNE KOTOPLIX
Ha 100pOBO/TBHON OCHOBE ODECHIEUMBACT CODTIICHUE
TpeboBaHmuit PegepaibHbIX HOPM M MTPaBHIL

[To MHEHMIO ABTOpA, CHCTEMA 3KCNEPTH3bl TpebyeT
rybokoit Mosiepamnsanuy. Ee riasHbeIM coepxaHnem
NOMKHA CTATHh 3aMEHA JTULICHIUPOBAHWA NEATENbHO-
CTH 110 NMPOBENEHHIO IKCMEPTHU3bI MPOMBIILIEHHOH
GesonacHocTi Honee coBpeMeHHBIMM MEXaHHW3IMaMH
peryiuposaHud. B kauyecTBe TaKOro MexaHM3Ma 9KC-
MepTHOE CcOoOBIIECTBO BUANT CO3laHHE WHCTUTYTA
caMoperyiaupyeMoix opranusauuii (CPO) B obnactu
NpoBeaeHHs 3KCIEPTH3BI ITPOMBIIILITIEHHON De3onac-
HOCTH, KOTOPbIE CMOTH Obl B34TH Ha cedd 0cBODOK-
NeHHble (DYHKIHUKW MO OLEHKE KauecTBd IKCIEPTH3,
KOHTPOJIS 38 A€ATE]bHOCTBIO IKCIEPTHBIX OpPraHu-
3alrid, pa3paboTKu HOPMATHBHO-METOAMYECKHUX 10~
KYMEHTOB (10 [IOPAJIKY [IDOBEAEHUSL IKCIEPTUIbL.

3a CPO — Oyayuiee, TONbKO BHEJAPEHHWE camMo-
pPeryaiupoBaHus B 06JacTH MPOREACH MW DKCTIEPTHU 3B
MPOMBIIIITEHHOW 6e30MacHOCTH MO3BOJIHT:

00ecnevyuTb PEabHYIO OTBETCTBEHHOCTh YKCTEpT-
HBIX OpraHM3aluil nepea nNoTpedUTEnIMHU UX VCIYT
C TIOMOIIIBLIO CO3NaHU KOMTIEHCAIIMOHHBIX (DOHIOB
U 00s13aTE/ILHOTO CTPAXOBAHMWSA IPAKIAHCKOH OTBET-
CTBEHHOCTH;

CBECTH 10 MUHMMYMAa YMHUCIO CIYyYaMHBLIX, He-
KOMIIETEHTHBIX, HEITPOMECCHOHANBHBIX U TTONPOCTY

MOUIEHHHYECKHX OpraHMsaliiii, npearnpuHumaresien,
MeUCTBYIOLIMX HA PhIHKE 3KCMEPTU3DL;

MOBLICUTL ASN0BYIO PENYTALHIO IKCIIEPTHBIX OP-
raHv3alMi, a TAKXKe KauecTBo paboT (YCavr) nmyrem
BbLIPabOTKH M BHEAPEHUS! CTAHAAPTOB KAUeCTBA, KO-
NEKCOB TOBEACHUA, MEXAHM3MOB JAMCIIMILIMHAPHOM
OTBETCTBEHHOCTH M JIOCYACOHOIo pereHmns Criopos;

0DecneYnTh CUCTEMATHYECK M1 AEHCTBEHHBIM KOH-
TPOJb 3 JICATENBHOCTBIO IKCIHEPTHBIX OPraHu3aiinii,
MOCTOSSHHBIN aHains ux paborsl ¢ paspaboTKoi Mep
MO VCTPAHEHHK MMEIOLINXCS HELOCTATKOB;

Opl"aHH'jDBﬁTb KaueCTBECH H}’ O NMOATNOTOBK v, MOBLI-
eHWE KBaanPUKAIUM N aTTeCTalnio SKCNepTos.
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HoBble TexHMYeCKHE pelieHus NpooieMbl OYHCTKH
M 00e3BpeXKMBAHUSA CTOYHBIX BOJI MPOMBIILJIEHHBIX

npeanpusaTHHA
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OcCHOBHOH cTparerueil pasBUTHUI POCCHMCKOM
MPOMBIIIJIEHHOCTH ABJSIETCS CO30aHHe BBICOKO2(]h-
(heKTHMBHDLIX pecypcocheperaoniMx 3KOJIOT MU HbIX TEX-
HoAorui. HeoGxommmocTh MX CO3AHMST U PA3BUTHS
oOycnopeHa 3arpsa3HeHUeM OKPYXKAILIEH Cpeibl, Bbi-
IBAHHDBIM TEXHOTEHHOI IeATETEHOCTbIO yenoBeka. [lo
oueHkam skcrnepros BO3, 80 % GonesHeit yenoseka
00YCJA0OBACHO DKOJOTHYeCKUMHU npodaemamu [1].

JauMTa OKPYKAIUIEH CPebl, B TOM YHUCIIE W MPU-
POAHBIX BOAHBIX 0OBEKTOB, OT NPOMBIILIJIEHHBIX BbI-
OpPOCOB 3AKJIYACTCSH B CO3AAHHMM TAK HA3bIBAEMbIX
DE30TXOMHbIX MJIM MAJTOOTXOILHbIX TEXHOMOTMUECCKMX
MPOLIECCOB, TTPH KOTOPLIX BPEAHIE BBIOPOCH OTCYT-
CTBYIOT MIIH ABJISIOTCSH HE3HauuTedAbHbiMUM. Te oT-
XOIIbl, KOTOPBIC B HACTOMLLEE BPeMS He MOryT GbiTh
YCTPaAHEHBI, JOIKHBI MOJIBEPraThCsd TAKOH CTEIEHH
OYUCTKH, 4TOOBI MPHU BHIOPOCE OHH HE OKA3bIBAJH
BPEAHBIX BO3AEHCTBUIN HAa PHPOIY.

[TpoMbILIIEHHBIE TIPEANPUATHA TOTPEONAIOT
DOJbIIOE KOMTHYECTBO YHCTOU MPECHON (TEXHHUYe-
CKOit) Boabl. OHA HCMOJL3YETCS B TPOH3BOACTBEHHOM
LLHKJIE, HA BCIIOMOTATE/IbHBIX YHACTKAX, /119 ObITOBBLIX
uenei. Bona moxer ObITh Cpeioil A8 npopegeHus
XMMHYECKHUX peaK UM, OXJIaXKIaloUMM areHTOM B Te-
MJI00OMEHHOH anrnaparype, ee¢ MCHoab3yIOT 4151 Mbl-
Th#l ODOPYAOBAHMSL, ITPOU3BOACTBEHHBIX MOMELLIEHHIT
HT. 1. BaanmoneHeTByst ¢ pa3/iMuHBIMU BElLIECTBAMM
B TEXHOJIOIMUYECKOM LMKJIIE, BOOA B KOHEUHOM CUETe
HACHIIACTCH BPEAHBIMM 3arpASHAIOULUMU [TPUMECs-
MH W [IPEBPALLIACTCH B CTOYHYIO BOAY.

J106o# cOpoC HEOCTATOYHO OYHTHIEHHBIX CTOMHBIX
BO/ B MPHUPOAHBIE BOMAHLIE ODBEKTHI B TOW WIN MHOH
CTEMEHW HAPYIIAET BOAONoTpedaeHue (Jig NUThEeBBIX

H}")KJj), VXyouaeT BOLOIMOIb30BAHWE l'](’\a'l'['dl-[ ue, CropT,
OTIbIX, [TOJUB CAJ0BbIX M OTOPOJHLIX KVJIBTYD W [py-
rme IIDT[‘JCGHOCT]’I), HHUI'JJ,E! BOa BOLOCMOB, 3arpHai-
HCHHast TPOM3BOACTBEHHBIMH BLIOPOCAMM, CTAHOBUT-
Csl HEMTPHTOAHON W A TMPOMBILITCHHBIX HY XL

B kaxaom Bomoeme wWMerTcs dayHa u duio-
pa, B TOM yuciae nmiaHKToOH (E}Bi‘IIIEIHTI;Ie B TOJIIE
BOJABI METKHEe W MenbHaillIne HU3IIHE OPraHH3IMBbI)
M beHTOC (MPUPOLHbIE OPraHU3IMBbI, HEOOXOAMMEBIE
IUTST MATAHWS pbid). MeXay COCTABHLIMM HACTIMMU
ruapocgepbl CYLLECTBYET ONPEACICHHOE /15 KaK-
10ro BogoeMa GHOMOrMYecKoe paBHOBECHE, KOTOPOE
Hapy a1 Uﬁ[}l-lt:b] BdeMbIE B BOJIOEM HEINOCTATOYHO
OYHINEHHBIC TTPOUM3IBOUCTBEHHBIC CTOYHbBIC BO/IbI. [o-
ATOMY HX HCOGX()J[!-i MO OYHILATH JIO Ta KOMH CTEIMeHH,
yTOOBI MOCHE CMELIEHHs C BOJAON BOjoeMa He OblIK
NMpeBbILICH bl HOPMATHBHBIC '!'[}l.:f-)tll’.‘cl.HHH1 obecneuu-
BAKOUIME B HEM HOPMAIBHYIO KHW3Hb.

Ouucrka M 00e3BPEKMBAHHE CTOMHBIX BOA MTPOMBITI-
JEHHBIX MPEANPUATHN OT BPeAHBLIX MPOU3BOACTBEH-
HBbIX MPUMECEH mepen NocTYMAeHHEM WX B HaApyX-
HYI0 KaHAJHU3aUHOHHYIO CETh, B BOIOEMbI, HA pefibed
MECTHOCTH WJIM B 3aMKHYTYIO CHCTEMY BOAOCHAD-
JKEHM S 18 NOBTOPHOTO HCTMOAL30BAHMS B TEXHOIO-
TMUECKHX MPOLECCax OCYLIECTBIMETCH ¢ MOMOLLBLIO
MEXaHHISCKHUX, CHJIOBBIX, ACOPDLHOHHBLIX, (PHIU-
KO-XHMHYECKHUX, OMOXHMMHYLCKHUX, OMOJOTHUYECKUX
W JIDYTHX crocofoB ouucTKH [2].

BrIOOp TOro MK HHOIO Crocoba O4MCTKN U 0De3-
BPEXKUBAHHUA NTPOU3BOJICTREHHBIX CTOUHbIX BOJ, [1PH-
MEHCHHWE OYUCTHUTEIRHOTO ()ﬁtll)y'J'Et)HaH WA THIAPABIIH-
HECKHMX Ll_)}'l.'l bBTPORB, )’C'FL}Ui-iC'I'H H YCTAHOBOK 3aBUCHT
aT TDCGOBEIHHH K CTEIHNEHH OYHUCTKH CTOYHLIX BOI,
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PU3MKO-XUMHYECKHX CBOHCTB COACPKALLIMXCA B HUX
BPEAHBIX IPUMECEH, MECTA YCTAHOBKH M YCIIOBHI DKC-
OAVATAIMK QUUCTUTENBHOTO 000pYAOBAHKS W T. [

B nocnennue roawl Benyuine B odaactu Guiib-
TPOBAJIBHON TEXHUKH POCCHUCKHE M 3apyDOekHble
(GHpMbl pa3paboOTanu, 3aNATEHTOBAIM W BbIITYCKA-
IOT HOBBIE KOHCTPYKUMMK (PUITBTPOB, YCTPOUCTB M
VCTAHOBOK JUISE OYHMCTKHW U 00e3BPEKUBAHUS [TPOM3-
BOICTBEHHBIX CTOYHBIX BO/JI OT B3BEIIEHHBIX M pac-
TBOPEHHBIX BPEAHBLIX NMpUMeceH, OTIHYAOLIHXCH
VAYYHIEHHBIMHM XapakKTepUCTUKAMH,

B nMpon3BoAcTBEHHBIX CTOUHBIX BOIAX COACPKAT-
Cs B OMACHBIX O 30POBLS JIIOAEH, a Takxke aas
KHBOTHOTO W PACTHTENBHOTO MUPA KOHIEHTpAILHAX
3arpsAasHAIoLIMe BEWECTBA PasnuIHON hU3HyecKoil u
XUMHYECKON TIPUPO/LLL: BIBEIIEHHLIE TBEPLIE W M4~
CTHYHBIC HacTH LI, HEPTH U HEDTEMACTIONPONYKTDI,
MOBEPXHOCTHO-AKTHUBHBIE BELIECTBA, THXKEIBIE ME-
Tanabl, (heHONBl, KMCIOTBI, LIEeJOUH, CMOJIbI, TOKCHY-
HbIE BelecTBa, Done3HeTBOpHBIE DAKTEPUU U IPYIHUe
BpenHbie npumeck. OueBHIHO, YTO 11000 crnocod
OYMCTKM M OGEC3BPEXRKMBAHMUS MPOUIBOACTBEHHBIX
CTOYHBIX BOJL IOJIKEH DBITh MaKCHUMaJIbHO Besonac-
HBIM € TOYKHM 3PEHHS BOJJACHCTBAS HA OKPYKAIOULY O
Cpeiy, HaXo/IA LY IOCH B 30HC BJAWSHHUA MPOMBILLICH=-
HOTO TMPEANpUsITHS.

Cpenu pasjiMiuHBIX BUIOB 3arpsi3HEHW, comep-
AKAUMXCA B CTOMHBIX BOAAX MPOMBIULIEHHEBIX TTPe-
NpusATH, HEPTL M HEPTENMPOLYKTLI OTHOCSTCH
K Haubosee pacrnpocTpaHeHHBIM W3 OMACHBLIX Opra-
HUYECKHX BELICCTB, 3arpia3HIIOLIMX OKPYKAOLUIYIO
cpeay. Monanas ¢ HEAOCTATOUHO OUMILIEHHBIMHK MPO-
M3BOICTBEHHBIMW CTOMHBIMM BOAAMH B BOAHBIC 00~
EKThl, HeTh M HEPTENMPOLYKTHI CO3MAKOT PA3IHUHbIE
(OPMBI 3arpa3HEHMU A MIABAKILYIO Ha Boae HedTs-
HYIO TICHKY, PACTBOPEHHBIE MW IMYIBTMPOBAHHbIe
B Bofe He(TENPONYKTBI, OCEBUINE HA IHO THXKEIbIE
dgpakium, NpoaAyKTH, aacopbUPOBaHHBIE IPYHTOM
aHa uian deperamu pojoema. [lnasatomas Ha Bone
HepTAHAS NIEHKA MPensSTCTBYET aapainy BOILOEMA.,
T. €. Mpolleccy NOTHOIIEHWA BOMOIH KHCTopola W3
arMocdepsl, UTO MOXKET OKA3aTLCA TMOETBHBIM JL15
KHBOTO MHpa BOAOEMA,

Kpowme toro, HedTh 1 HepTenpOaYKTEI, nonajgas u3
CTOYHBIX BOJL HA peibed) MECTHOCTH M NTPOCAYHBASCE
4yepes rpyHT, 00pa3y 0T HA MOBEPXHOCTH MOA3EMHbIX
BOJOHOCHBIX FOPH30HTOB TAK HAa3blBAEMbIE JIMH3bI
(TEXHOTeHHbIC MECTOPOKACHMUS).

PAcTROPEHHBIC W 3MYILIMPOBAHHLIC B BOAE BOLO-
EMOB HETENPOAYKThl OTHOCHTCH K UHCAY TPYAHOO-
KHCJIHEMbBIX MUKPOOPTraHW3MAaMH BEIECTB W JICTAKT
BOIY HENPUIoJAHON Aaxe A5 TEXHHUYECKOro BOAO-
cHabxeHns. Kpome Toro, sMynbrMpoBaHHbIE B BOjIE
He(DTETTPOAYKTH ¥ B3BELIEHHBIC TREPABIE YACTHILIBI
3arpsA3Her il HAHOCAT MoBpexaeHns Kabpam pblo,
00BONAKUBAIOT HEKOTOPHIE BOAHDLIE OPTaHHM3MBbI,
KOTOPLIE TEPAIOT CMOCODHOCTL K MEPEABHKXEHHIO
u norudaoT. HedrenponykTe:, ancopdbuposatHHbie
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FPYHTOM [Ha BOJIOEMA, HAPYIIAIOT ODMOXUMHUYECKHE
MPOLECCH B BOMOEME, OYEHb CTOMKM K Mpolieccam
CaMOOHHLIEH N, 2 ancopdupoBatLie Deperosoi no-
YBOH He(MTENPONYKTE MOTYT BbI3BAThH MOXKapbl 10
Oeperam BOAOEMOB.

MexaHnuecKas 0YMCTKA CTOMHBIX BOJ [103BOJISET
W3BJIEKATh M3 HUX HeTENnpoayKThi, HAXOAS LIHECS
B rpyfoaucnepcHom (KaneabHOM) COCTOSI HUH, 4 TAK-
K€ B3BCHIEHHbIC TBEPAbie M [JACTUUHBIE YACTHULILI
3arps3HEHMHI pasJIMIHOrO0 XMMUUYECKOro cocTana.
Hcnonbsyembie A8 MEXAHUUECKONH OUMCTKH OT-
CTOMHUKH, MECKONOBKHU, HE(TECIOBY KN, PELICTKH
W ApYTHe YCTPOWHCTBA NPEaHA3HAUCHBl TAKKE 118
3a/iepKaHus OCHOBHOU Macchl COMYTCTBYIONIMX 3a-
IPSI3HEHWH MUHEPATBHOTO [TPOMCXOXKIEHUs (MTecok,
3EMITA), @ TAKKE LTS 3AUUTHL OT U3HOCA U 3ACOpeH U
ATUMH YacTHUAMHK 3aTrpPA3IHEHUIT yCTPOHCTE 1 co-
OpYKEHUH, YCTAHABAMBAEMBIX 32 HUMM.

VpeauueHHOH CKOPOCTBIO OYHCTKH CTOYHBIX BOJ
M HeOONBUIMM THAPABIHUYECKHUM COMPOTHUBICHHEM
obnanaer mMexanuyeckuu dunstp [3] (pue. 1), co-
CTOSILLHUN M3 Kopniyca 6 ¢ KPLIIIKOH 4 1 aHuIeM &,
KaMep MCXOAHBIX (HEOYHLIEHHBIX) A M OYHILIEHHBIX
(ocBeT/IEHHBIX) b ¢cTOUHBIX BOJA ¢ maTpyOKaMu a4
MOJa4M MCXOAHBIX CTOUHBIX BOI /, 1 OTBOAA OYH-
HIEHHBIX CTOUHBIX BoA 10, nnst yaaneHus ocaaka 9,
(bunwTpyrorei neperopogakn /1 B BUAC LUIHMHIPHYE-
CKOi 00evaliki ¢ BHYTPEHHUM nuameTpom D, sana 2
u poropa 5. Potop J XecTko coenuHeH ¢ Bajom 2
CUUAMH J 1 UMeeT paBHOMEPHO nephOpHpOBaAHHYIO
OOKOBYI0 MOBEPXHOCTH C BHYTPEHHUM JHAMETPOM 4.
[1pu 2TOM cooTHOWIEHHE d/D nexUT B mipeaelax
(0,85...0.94. a kamepa OCBETIAEHHRBIX CTOYHBIX BOL b
pacnoJio)eHa CHapY KU HHIUHAPHUYECKOH oDevalKH
unpTpyioueii neperopoaku /1. CTouHble BOALI Ha
OMUCTKY NOCTYNAIT uepes natpyboxr [ B xopnyc 6
(pHABTPA M 3AN0AHAKT KaMepy A U BHYTPEHHUIT 00b-
em poropa 5. C noMoibio npuBoaa (Ha puc. | npusos
HE MOoKas3aH) NPHBOJMTCS BO BpalllcHWe Bal 2¢ poTo-
pom 3. IMoa aeitcTereM nepenaia 1aBieHUsE CTOMHbIX
BO/l, KOTOPLII CO3JaeTeHd MeXIy KaMmepamu A u b,
HEOUMUIEHHBIE CTOYHBIE BOAbI TPOXOJAT Yepes (puiib-
TpyHolLyio neperopoiky /1 u orgoasates us puiabrpa
yepes narpybok /0, pacronoxXeHHbIi B AHE 7 KONblie-
BOI KaMmepbl b. YIOBIEHHbIE YaCTHIIbI 3aTrpA3IHECH M
M3 CTOYHBIX BOJA CKAMJAMBAIOTCS B BHIE OcCajka Ha
MOBEPXHOCTH (hunbTpyiowei neperoponku /7. Ion
aefcTBHEM LEHTPOOEKHOH CHITBI BPAILAIOLIETOCS PO-
TOpa 5 CTPYH HEOUYWIMEHHBIX CTOYHLIX BOX BHIGpa-
CLIBAKTCH M3 BHYTpEHHETO 0oObema poTopa J uepes
oTsepcTUd DOKOBOIH nephopUpPOBAHHON NOBEPXHOCTH
portopa 5 M, yaapssich O YACTHLBI 3arpA3HEHHIL, 3a-
ACPKAHHBIE HA MOBEPXHOCTH (DUALTPYIOUIEH repe-
ropojku /1, copacelBalOT MX HA AHKIIE & Kamepsl A.

[Mocne 3asepuweHus craaumn QUILTPAUUM [1PO-
BOJIUTCA pereHepalnst (huabTpyroweid neperopoi-
K1 [/ 0OparHbIM MOTOKOM MPOMBIBOUHON KHAKOCTH
uan rasa (Bozayxa). OBpaTHbIil MOTOK NOAAIT Yepes
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Puc. 1. Mexannueckui GuibTp s 09HcTKH (OCBETICHHNA) CTOMHBIX
BOA ¢ PUALTPYOIEH Neperopoakoil B BHIAC HHIHHIAPHYCCKON
obevankH

narpydok /0 B Kamepy b OUUIIEHHBIX CTOYHBIX BOJ,
KOTOPBII, TIPOXO/IS Yepes mopsl GUALTPYIOIIEH nepe-
roponku /1, ynaaset M3 HUX 3aJepKaHHbie YaCTUTLBI
3arpga3HeHui. DTH YacTHIIBl OCEAI0T HA THUTIE & Ka-
Mepbl A HEOUMIIEHHBIX CTOUHBIX BOJL W Yepe3 narpy-
00K Y oTBOnSATCH B LIIAMOCOOPHUK (Ha puc. | wma-
MOCDOPHMK He rokasan). C Uesbio CHUKEH NS IHep-
rO3aTpar pereHepaLuio IMPOBOLSAT IPH HEITOABHU K HOM
potope 3.

Yeenunuenue cootHoueHus d/D Gonee BepxHero
npenesa 0,94 MpuUBOAMT K MOBBILIEHHBIM IHEPro3a-
TpataMm, HAYIIKUM Ha BpallleHue poTopa 3. yMeHbIe-
HH1e cooTHoleHns d/D nnuxe npeaena 0,85 He No3Bo-
JAET CTPYSIM KMIKOCTH, BHIXOASIIIMM U3 OTBEPCTHH
6okoBoi nepdoprupoBaHHOK MOBEPXHOCTH poTopa 3,
MOJHOCTBIO PA3pyLLIATh OCAN0K YaCcTHII 3arpsa3HeH Hil
Ha (puasTpylolled neperopoake /1.

ApdexTHBHO OUMILIAET HE(TECOTEpKALLIHE CTOY-
Hbl€ BOAbI OT B3BELIEHHBIX TBEPALIX HACTHIL 3arpsi3-
HEHHI MEXaHMYCCKUI (punbrp [4], UMEOILNIT BO3-
MOAKHOCTb PErYJIMPOBAHUS MJAOTHOCTH MOPUCTOrO
DUIBTPYIOLLETO MATEpUAa, TEM CAMbIM M3MCHSIS
pasmepbl ero nop. @uaetp (puc. 2) COaepKUT UH-
JUHAPHUUECKHIT Kopniye [ ¢ BHYTPEHHEH pe3bDoH u
Ma3oM JUIs YCTAHOBKH HMKHEH ONOpHOM NjacTH-
Hbl 2 ¢ oTBepcTHsiMu b, (DPUIBTPYIOWLYIO MIACTH-
HY .; M3 TTOPHCTOrO (I]I-UIthOBHJ'IbHUI'O MarTepuana
BEPXHIOKO OIOPHYIO [IACTUHY 4 C OTBepeTUsaAMU A,
CHaOKEHHYIO 3aMPecCOBAHHBIM aHTH(MPHKILHOHHbIM
KOMBLOM 5, KOHTAKTHPYIOUIUM € aHTHDPHKITMOHHOH
BCTABKOIT 6, JKeCTKO 3aKperuieHHOH B masy MpHKHUM-
HOTO KOJIbLIA 7, HMEIOLIETO PYKOATKH & 1 /().

3arpsi3HeHHbIE TBEPABIMY YACTUIIAMU CTOYHBIE
BOJBI MOCTYAT 110 BXOAHOMY Tpybornposony 9 o
BHYTPEHHIOW MM0JI0CTh Kopriyca / uanTpa, npoxo-
NSIT Yepes oTBepeTust A cpemHeil YacTH NIacTUHBI 4,
OUHIIAIOTCA B mopax HUaLTPYIONIEd NJIACTUHLL JF,
MPOXOMST Yepes OTBEPCTUS b cpeHeH YacTH IIacTu-
HBl 2 W OTBOASITCS MO BEIXOMHOMY Tpybonposoay //.

CxaTtve GUILTPYIOLIEH MIACTHHBL J U3 UTJIONPO-
OMBHOrO HeTKaHOTO (hUALTPOBAIBLHOrO Marepuala
00BeMHOH roTHOCTEIO 50...150 KF/M3 oCylecTBIseT-
Csl MPUKMUMHBIM KONBLOM 7, HECYILMM aHTU(DPUKLLA-
OHHYIO BCTABKY 0, CHUXAIOLWYIO U3HOC IMOBEPXHOCTENH
MNP CKOJIBXKEHUN OTHOCHTENbHO aHTU(MPUKIIMOH-
Horo koabua 3. MpuKMMHOE KOJIBLO 3aBOpaYMBAIOT
C MOMOIIbIO PYKOSTOK & 1 10.

PacemorpeHHbli PUALTP OT/IMYACTCH TPOCTOTON
KOHCTPYKIIMH M YIOOCTBOM 2KCITyaTallnuu.

CunoBas OYMCTKA CTOYHBIX BOJ, KAK M MEXaHU-
yeckas, CAYKHUT NI yaaJeHHsT KPYTHOIUCTIEPCHBIX
B3Becei M 0OBIYHO MPHUMEHSETCS B KaUecTne MepBoi
cTanuu B obIel cucteme ouucTKu. PuasTpanus
KMIKOCTU OCYIUECTBJISIETCS 3a CHET NeHCTBUA CU-
JIOBBIX MOJEH — rpaBUTALMOHHOIO, LEHTPODEKHOIO,
MArHUTHOIrO, JeKTPHUYECKOro 1 Ip.

TexHOJMOrMIHO B M3FOTORAEHUW M OTJIHMYAETCS
MOBBITIIEHHOH 3(P(EKTUBHOCTHI CHIOBON OUYHCTKH
CTOUYHBIX BO/JA OT B3BCUHIEHHbLIX YaCTHIL U BCI1bIBA K-
ULMX npuMeceit yerpoiletso 5] (puc. 3), conepxa-
uiee Tpybonporos § mwist MOJBOAA CTOYHBLIX BOIN HA
OUYMCTKY TAHTEHIMAIBHO, UWIMHIAPUYCCKHE KOp-
nmyc I3, BHYTPU KOTOPOTO KOaKCHAJITBHO pacrionoke-
Ha MAJIHHAPUYECKas KaMepa Xaomnbeobpazosanus /),
nepexonsauas B HHXHEW YacTH B YCeUeHHBIH KOHYC,
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Puc. 2. Mexannvueckuil GHIALTP AN OYHCTKH CTOUHKX BOJ
€ PeryiMpoBanueM [ILI0THOCTH H0PHCTOro PUALTPYIOIWEro MATepualia
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30HY OTCTAMBAHUSA, BKAIOUAOUIVIO B ce0d KaMmepy
OUMCTKH /2 1 Kamepy poouunctku J. Kamepnr /2 u 3
OXBATLIBAIOT BLICTYMAIOWYIO HAPYXKY M3 Kopnvea [3
H4acTh KaMmepbl /0 ¢ obpazoBaHHeM Y 30HLI OTCTaM-
BaHMA (DOPMbI ITPABHJILHOM MPsSAMON NPU3MBL. 30HA
OTCTAMBAHMWS OCHOBAHUMEM IepMETHYHO COoedMHEeHA
¢ KopnycoMm 13 ycTpoicTBa K ¢ KaMepoit /0 no ajiMHe
UX OKpyxkHOCTEeH. Kamepa /2 He uMeeT QHA BHYTPH
Kopnyca /3 yeTpoicTBa M NpeAacTaBasieT coboi Ha-
KJIOHHYIO MPSIMOYOJIbHYIO B CEUEHWM TIPU3MY ¢ Bep-
THKAJIbHBIMWU BHYTPEHHUMMW M HAPYKHBIMKU CTEHKA-
MH C BBICOTOM, MPEBLILAIOIIEH YPOBEHE CTOYHbLIX BOA
B kKamepe /2. B kamepe /2 pasmemieHbl HaAKJIOHHbBIE
TOHKOCJIOMHBIE OCAANTENbHBIC 2J1eMEHTHBI /] BRICOTOH,
HE MPEBLIUIAIOLIEH YPOBEHL CTOYHBIX BOA B Kamepe /2.

[Tpu pabote ycTpoiicTBa B KaMepe XJ1onbeobpaso-
BaHua /0 OMMIAEMBIM CTOMHBIM BOZaM TIPUAAETC
BpAlIaTeILHOE ABMIKEHHUE C MepeMelUeHHeM 1Mo CIu-
paJin CBEPXY BHU3, a BbiNadaoiiyue npumMecH cobu-
paloTcs Ha AHWUIE /4, BenasiBamomine npumecu co-
DUPAIOTCA HA TTOBEPXHOCTH KMIAKOCTU B Kamepe [0,
OTKYAA YOUPAKTCH ¢ NMOMOULI0 oTKA [8 u tpyBo-
nporoaHOH cuctembt 9. U3 kamepsl xionbeobpazo-
BaHust /() o4nILIAEMbIE CTOYHbBIE BOIbI IEPEMEILIAKTCS
B pAJIMAJIEHOM HalpPaBIEHWH W NOCTYMAKT B KAMEPY
OYMCTKHM [2, T/1e ABMKYTCS CHHM3Y BBEPX, MPOXONAA
Mo KaHaaaM MeXa1y HAKJOHHBIMM TOHKOCTOMH bI-
MH OCanuTeNbHbLIMK 27eMeHTamu [1. 3aech mpouc-
XOMMT JaJibHeHlIee pa3deseHne OCANKIAIOIINXCA W
BCTUILIBAIOLIMX TTpuMecei. Ocaxaaiouimecs mpumMech
CAMOMPOM3BOALHO CTIOA3AI0T MO0 HAKJOHHBIM 2Je-
MeHTaM [/ Ha AHMIIE /4, 4 BCIIIBIBAIOILME TIPHMECH
MEKIY JEMEHTAMM [/ nepemMellaTcs BBEpPX U CO-
OUpAIOTCsl HA MOBEPXHOCTH OCBETIEHHOM KUAKOCTH
B KaMepe ouucTku /2.

M3 kamepst /2 ocBeTneHHAA KULKOCTE BMECTE € HA-
XONALIMMCS Ha €€ MOBEPXHOCTH CJI0eM BCI/IbIBLIMX
[pUMeCeit MeaneHHO MepeMeIacTCs B rOpU30HTAIBHOM
HanpaBJeHWH B KAMEPY J00UHCTKHU F ¢ OCAAUTEbHbI-
MU 3/1IeMEHTaM# 5. 31€Ch MPOMCXONT OKOHUATEIbHOE
pasaeneHue OCBET/ICHHOW KHMAKOCTH M BCIIJIBIBAIOLLIMX
npuMecei. OCBeTIIEHHASs! XKHAKOCTh MPOXOANT MO 110~
I'PYXKHBIM KOJIBLIOM 6, CIIMBAETCH B TPyOy-CTOSK 7 M
BBIBOILUTCS uepes3 narpybok / B cuctemy 2. BerunbiBinme
NPUMECH VIACPKHBAIOTCS KOJIBLUOM 6, MOCE Yer0 Bbl-
BOJSTCS N0 TpyOOTMPOROAHON cHUCTEME 4.

Ocanok, BeINABUINI HA AHULILE /4, crpebaeT Bpa-
mAauMidcs ckpebKoBhI MexaHusM /5 K HeHTpy
auuia /4. TMocae dyero ocalok BbIBOJAWTCS 4yepes
narpybok /6 B rpybonposoaHyio cuctemy /7

B KybanckoM rocyiapcTBeHHOM TeXHHYECKOM
yrnusepcutete (r. Kpacnonap) paspaborana >¢dek-
THBHAA TEXHONOIUSA CHIOBOH MarHMTHO-KUIKOCT-
HOM OYMCTKW CTOMHBIX BOM 0T HedTenpoaykTos [6].
B cooTBEeTCTBUM € ITOH TEXHOJOTHEH OUHMCTKY CTOU-
HBIX BOI OT HeTENPOAYKTOB OCYIIECTBISIOT CHJIIO-
BLIM B3AUMOACHCTBUEM HEOAHOPOAHOTO MATHUTHOQ
MoJsi ¢ MArHUTHOM XKWIKOCThIO. B 3arpsizHeHHbIe
CTOUYHBIE BOMBL A00ABISIIOT MATHUTHYIO XHWIKOCTD,
HMHTEHCHUBHO TICPCME'IL[ HBAKDT CMECh, B pﬂfiy:] bTATE Ka-
MeabKH MarHMTHOH XHUIAKOCTH pacTBOpPAIOTCS B 3a-
rpa3HeHuax. Ilocne aToro 3arpAa3HeHWs B CTOYHBIX
BOJIAX CTAHOBATCH ciaboMarHMTHRIMA. Tlonyuen-
HYIO OMYJILCHIO MPOMYCKAT Yepe3 HeolHOPOAHOE
MarHUTHOE TIOJIE U M3BAEKaT MarHUTHLIE Kariu.
OcrarouHas KOHIEHTPAIIHS HEDTEMPOAYKTOB B OUH-
HIEHHBIX CTOUHBIX BOAAX CHMJIOBOI MarHMTHO-XWII-
KOCTHOM OMHMCTKOIl HE MpeBbIUAET npeaebHO 10-
MYyCTUMBbIX KOHUEHTpauuil. [Tpn 3ToM CoOTHOLLIEH He
MATHUTHOW KMJIKOCTH W HeTEMPOAYKTOB COCTAB-
asiet medee 0,001, Bapsupys pacxon
MATHUTHOM XKHMIKOCTH B 3aBHCUMOCTH
OT CTETIEHMW 3aTrPASHEHMS CTOYHBLIX BOA
HEDTETTPOAYKTAMMI, MOKHO YIYUIHHTb
MOKa3aTe/ib 0OCTATOYHOTO COACPIKAHMSI
HEDTENPOAYKTOB B OUMIHEHHBIX CTOY=-
HbIX BOAax.

Copduounonnas (aacopdumonuan, ad-
COPONHOHNHAA) OUYMCTKA CTOYHBIX BOJ

MPHUMEHACTCH KAaK KOHEYHAs Onepa-

U8 [10CJe MEXAHHYECKON OYHMCTKH

b

Puc. 3. YerpoiicTBo cHIOBOH 0YHCTKH CTOYHBIX BOA €O CKPeDKOBRM MEX2HH3IMOM JLJIR

BLIBOA OCAAKA

32 BE3OIHACHOCTD XKHU3HEJEATEIBHOCTH, Ne 3, 2016

JIN YAQANEHMS PACTBOPEHHDIX 3arpss-
HeHuit, Haubosiee yHUBepCaNbHbIE
COpPOLMOHHBIE METOABI — 9TO (PUNL-
TPOBAHUE CTOUHBLIX BOJ/ 4epes Cioi
IPAHYIMPOBAHHOIO AKTHBUPOBAHHOTO
yrasi. M3 HeyraepoiHbiX [pUMEHSIOT
copbBEeHTBI €CTECTBEHHOr0 M MCKYC-
CTBEHHOTO TIPOHCXOXKIEHH .

K npeumyiiecTsam copOIIMOHHON
OUHCTKH OTHOCAT: BO3IMOKHOCTH yia-
JIEHWA 3arpa3HeHHil ype3BbivailHo
HIUPOKOH MPUPOOL MPAKTHYECKH J0
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nboi 0CTATOYHOU KOHIEHTPallMW HE3aBUCUMO OT
X XMMHUYECKOH YCTOMYMBOCTH, OTCYTCTBHE BTOPHY-
HBIX 3ATPS3HEHU I U YITPaBIsIEMOCTD TTPOIIECCOM.

KadgecTBeHHYIO aICOPOUMOHHYIO OYUCTKY CTOY-
HBIX BOI OT PAcCTBOPEHHBIX B HHUX XMMHUUYECKHX
perecTs obecrneunpaet yerpouctso [7] (puc. 4), co-
gepxkalilee BOPOHKY [ 151 OUHLILAEMbIX CTOUHBIX BOI,
KOJIOHHY J, TIPUEMHOE YCTPOMCTBO 6 17151 OUMILEHHbIX
CTOUHBIX BOJ/, MEPEXONHMK 4 MEXIY BOPOHKON [ H
MPUEMHbLIM YCTPOUCTBOM 0, COPOLIMOHHBIN KOHTEHHEp,
COCTOSLLIMIA 13 peleTuaThix AHA & U Kpbiiuku 10. BHy-
Tpu cOPOLIMOHHOIO KOHTeHHepa MOMEIIEHbI IPAHYIbI
ancopberTa 9 Bes KOHCTPYKLMS YCTPOMCTBa cobupa-
€TCS MO THITY NMHUPAMMUAKH, TTPHYEM COEIUHUTEIBHDIE
NeTaIu BEPXHEH YacTH BXOIAT B AETAJIN HUKHEN YacTH.
CobpaHHast KOHCTPYKUMSA YCTPOUCTBA 3aKpEriseTcs
¢ MOMOLLBKO TPeX DONTOB 2 U raek 7, YyCTAHOBICHHLIX
¢ BHELTHEH CTOPOHBI KOHCTPYKIIMH YCTPOHCTBA.

[Mpn npoBeaeHUM Npouecca OUMCTKHY 3arpsi3HeH-
HbIE CTOUHBIE BOIBI, HAXOMSILLIMECH B BOPOHKE /, 1po-
XOT B IPUEMHOE YCTPOHCTBO 6 Hepes oW rpaHy
ajicopoenTa 9, Haxoasiumiics B copOLMOHHOM KOH-
TeitHepe, NP HTOM K NaTpyobky S MPpHEMHOrO YCTPOIi-
CTBA O MOAKJIIOHAETCH BAKYyM-Hacoc.

[Tocsie mpoBeneHWs NMpoUeEcca OMTMCTKH CTOYHBIX
BOJI COPOLIMOHHBIH KOHTEHHEP ¢ IpaHyJIaMu aacop-
OcHTa /0 BHIHMMAETCSI U3 YCTPOMCTBA W OTHPABIA-
ETCSl HA pPereHepaumio ajcopbeHTa.
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Puc. 4. Yerpoiicteo aacopinnonioil 0THCTEH CTOMABLIX BoOJ,
¢ COpONHOHNLIM KOHTeiinepom

PaccMoTpeHHOE yCTPOHCTBO TS OMMCTKM CTOMHBIX
BOJI YIOOHO B HKCIIIVATALMKM W TPAaHCNOPTHPOBAHM U,

IMporecc yCKOPEHHOTO MOJAYUYEHUST FPaHya aj-
cOpOEeHTa TIOBLITIEHHON MeXaHMUYeCKOH [POUYHOCTH
M BBICOKOW COPOIIMOHHOM akTHBHOCTH [8] ocyluecT-
BJISLIOT CAeayIouMM obpasom. B BoiaHyo aucrepeuio
rYMUHCOIEPKALLEro MaTepuasia 1o6asisiioT pacTBOp
CHJIMKATA HATPHSL, NPOBOAAT (DOPMUPOBAHMWE FPaAHYJI,
WX BBICY LIMBAHHE, 00paboTKY pacTBOPOM MUHEPAJIb-
HOW KHMCIOTH U OTMBIBKY. [lpoBeneHue onepaiinu
obe3BOXMBaHUS IpaHyl aacopbeHTa OCyIIeCTBASIOT
C MCTIONL30BAHUEM HEHTPUHYIHPOBAHUSA U MUKPO-
BOTHOBOTO ManyueHust. O6e3poKMBaHMe TPAHYI NMO-
cJie OTMBIBKY MPOBOAST 10 MOSBIACHMS HA WX MOBEPX-
HOCTH TTOPHUCTON CTEKJIOBUIAHOU KOPKH.

BoicOKMMH COPOUMOHHBIMM XapakTepPUCTHKAMH
obnanaet ancopbeHT (9], nonyuennbiii KapboHuzatu-
el npu temneparype 700...800 °C KpeMHE3EMUCTOrO
CANpores ¢ CoaepKaHHEM MUHEPATbLHBIX BELIECTR
54...85 % macc. Menbitanust agcopbeHTa npu KoM-
TJIEKCHOM QUMCTKE CTOUHbIX BOI [MOKA3aJIM CHUXKE-
HHE BPEAHBIX BELIECTB B OUMIIEHHBIX CTOUYHBIX BOJAX
no Hopm /1K 8 poidoxossiicTBeHHBIX BOJOEMAX.

Ad ek THBHO OYUIIAIOTCSH MPOMIBOACTBEHHBIE
CTOYHBIE BOILI OT HOHOB TAXKE/TbIX METAJIJIOB CITOCODOM
ouucTKH [10], BRUTIOYA0KUM 06pabOoTKY CTOUHBIX BOI
KUIKUM WETOYHBIM TOP(hO-TYMHUHOBBIM TIpernapa-
TOM IPU €ro OTHOLUEHNH K PACTBOPY CTOUHBIX BOJL OT
1:100 o 1:1000. 3aTem 0CaJOK METATTOPraHHYECKHX
KOMILIEKCOB MOABEPraoT TEPMUUECKOMY 0DOralLeHH IO
oTxkurom npu temneparype 450...600 *C anst mssje-
YEHHM A M0J1e3HbIX KOMTIOHEHTOR (TSLKEJIBIX METAJIIIOR),
T. €. 14 TOrO, lITC.'GI.:I OCYILIECTBHUTE ﬂpﬂ.\{l)IIIUIBHHYK)
nepepaboTKy NMPON3BOIACTBEHHBIX CTOMHBIX BOJ 1 T1PH
9TOM CHHM3HWTE 3aTPAThl Ha YTHIM3ALLNI0 OTXOIOB.

DroTAUHOHHAA 0UHCTKA POW3BOACTBEHHBIX CTOYHBIX
BOJl B 3HAYUTEILHOW CTEMEHN 3aBUCHT OT KOMUUECTRA
JUCTIEPTUPYEMOTO BO3AYXa M pasMepa obpasyIoLInxcst
ra30BbIX MY3LIPLKOB, A TAKXKE OT YCAOBHI KOHTAKTHPO-
BAHUS TA30BLIX MY3bIPLKOB C HACTUIIAMM 3arpPs3HEeH Ui,
MPEUMYILIECTBEHHO ¢ IMAPOthoBHOI MOBEPXHOCTLIO.

Ipu ¢aoranmn HePTENPOAYKTLI ANCOPOUPYIOTCS]
B BU/IE MJIEHKKU HA TIOBEPXHOCTH MY3bIPbKOB BO3Y-
xa. Ilpu ciuMsiHUM MY3BIPLKOB [LIEHKA YTOIIIAETCH,
TIOAHHUMAETCH Ha MNOBEPXHOCTh, OTKYI1a viansercs
JOCTATOYHO HECJOKHBIMM cnocobamu (Yepes nepe-
JUBHBIE MOPOrM, YeprnaJkaMHu, CKUMMEPAMH, MO-
BEPXHOCTHBIMK copbenTamu). MHorna nmpuMeHser-
cA peareHTHas (proTanud, rMpu KOTOpod BBOJIHMBIE
B CTOYHBIE BOABI BEIIECTBA (KakK [paBnio, CoennHe-
HUS aTioMuHIAA) TOBbITAIOT 3hpeKTHBHOCTh NPO-
Hecca. 21to ocobeHHO HeOOXoAMMO B TeX cayyasx,
KOTIa Ha MOBEPXHOCTH MHMKpOKamea b HEKOTOPLIX
OpPraHMYeCKHX BeLeCcTB W HedTenpoaykKTos obpa-
3YETCs CJIOH, MPENSTCTBYIOWMH KoantecuMpoBaHHIo
(COCAMHEHUIO KaNelb).

DiphekTUBHOCTE (UIOTALIHOHHON OUHCTKY 3aBUCHT OT
MJIOLALKM FPAHMLIBE pasiena (pas u rHaApoOMeXaHUUECKHX
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YCJIOBHIT MaccorepeHoca K 3Tol rpaHuiie, MHaYe ro-
BOPS, YEM BBLIIIE KOHLEHTPALIMA BO3AYXa B O4MIIA-
eMBIX CTOYHBIX BOTAX W YE€M MEILYE MY3bIPbKW, TEM
IyYIe.

J17151 OMMCTKM CTOMHBIX BOA MPUMeHs0TCH dhutoTa-
TOpLI PA3JIMYHBIX TUMOR: GapboTaxkHbIe (MHEBMATH-
YECKHE)., HATIOPHDBIE, UMIIENIepHBIE, HHXKEKIIMOHHBIE,
MHEBMOTHAPABIHYECKHE.

Texnonorus nanoptoit gpaorainn VODACO-DAF
[L1] nist mpenBapuTebHOM OYHCTKHA HedTEeCOnepKa-
IIUX CTOYHBIX BOIL MPEATPpUATHI HEQTIHOH U He-
drenepepadbaTpiBalomieil MTPOMbLILLJIEHHOCTH TIpe-
crapasieT coboi BBICOKOTTPOU3BOLUTEIBHYIO OUMCTKY
¢ HACHIILUEHHEM YaCTH NMOTOKA OYHMLLIAEMBIX CTOYHBIX
BOA BO31YXOM. OCHOBHBIM MNPEMMYILECTBOM 3TOMH
TEXHOJOIMM SIBJISETCH ONTHMHU3MPOBAHHAS CUCTEMA
HACBIIIEHHA, KOTOPAs MO3BONALET Peajin30BaTh CTE-
feHb HachIEHU 10 95 % (0T NPakTHYCCKN 10CTH-
KUMOW), 9TO TIPUBOAMT K CHMKEHU I IHEPro3aTpaT
Ha O4YHCTKY. B mnpouecce 0OUmMCTKH CHUKACTCH KO-
JAUYECTBO HEDTENMPOLYKTOB B OYHIIEHHbBIX CTOYHBIX
pofax 10 50 Mr/n, B3BelIeHHBIX BEIIECTR OCTaACTCS
menee 20 mr/.

YerpouerBo ans a¢hheKkTHBHOM 0UYACTKH HedTe-
coJlepKalmx cTouHbix Boa [12] (puc. 3) comepkuT
(IOTHPYIOLINI, A3PUDPYIOIUA U HAKOTNIUTEILHEIE
Y3JIbl, MOC/IEA0BATE/IBHO COODLLUEHHbBIE APYT C JIPYTOM.
Bo dpiotupylommii cTakaH 2, pacrnooXeHHbIH BHY-
TPH KOJIbIEBOM repMETUHHON eMKocTH 3 (proTHpy-
OLLETO Y342, vepes Tpydonposoa /4, npu OTKPHITOM
BeHTHIIE 15 nocrynaTt HedpTecoaepKallue CTOUHbIE
BOIBI HA O4UCTKY. B repmeTHuHON emkocTH 3 uepes
BAKYYMHUPYIOLLYI TMHUID | CO3MAI0T paspexeHue
Bosayxa, pasHoe (,1...0,3 ara. B pesynsrate B 06b-
eMe HedTecomepKaluX CTOUHLIX BOJ MPOUCXOMHT
BBIJIEJICHHUE MEIKOMANCITEpPCHOM ra3oBoi (hasn, UTO
MPUBOAMT K (PIOTUPOBAHHUIO COMEPKALLIAXCH B CTOY-
HBIX BOLAX YacTUll HedTenponyKTOB ¢ 0DpA30OBaAHM-
€M KOHLUEHTPUPOBAHHOIO MEHHOro npoavkra /8,
yaaasieMoro uepes tpybonposoa /7 CTOUHLIE BOABI,
MpolIenine OYUCTKY BaKYYMHOM dioTaumnei, no-
CTYIAIOT B KOJBLEBYK €MKOCTb J3, OTKYIA 0 TpPy-
Oe 5 HANPABISIOTCS B OJIHY U3 IBYX HAKONMTE/bHDBIX
emkocTell 4 nnn /6, npu 3rom emkocTH 4 1 16 3a-
DOJHAOT W OMOPOXKHSIOT MOOYEPEIHO.

HUcnonb3oBanue JABYX MONEPEMEHHO HATIONHHA 0~
HIMXCH HAKOMUTENBHBIX EMKOCTEH 4 U 16 no3sonsier
OCYIIECTBAATH MOAAYY CTOYHBIX BOA B A3DUPY IO
y3es De3 UCronb30BaHMs AONOTHUTENLHOIO Mepe-
Kauyupalero Hacoca. B connosoit Hacanok /2 or
WCTOMHMKA CKATOTD BO3AyXa 110 Tpybonposony 10
nofaaioT CKATBIH BO3AYX, KOTOPbLIH IKEKTHUPYET Hi-
chlllaemMple HedTeconepXKAIIHE CTOUYHBIE BOIBI,
npoulenlme cTyrneHb BaKyyMHoi daotaumu, v no-
CTYMallMe B COnJoBoi Hacaaok /2 mo tpyoe 7
B pesyjabraTe U3 BEpXHEro oTBEPCTHS A COTUIOBOrO
Hacaaka /2 pacnbiisieres gaken b, cocToAmMi U3
MEJIKOAUCTIEPCHBIX YACTHUIL a3PHPYEMOIl Cpebl.
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Puc. 5. YeTpoicTBo 108 0MHCTKH CTOYHBIX RO ¢ (hAOTHPYIOMHM,
A3PHPYIONIAM W HAKOMATEILABIM Y3JaMHu

3a cuet GOABIION MIOIAAY NOBEPXHOCTH pas3iesa
AMJIKOW M ra3oBoil (a3 MEJKHE YacTHLLbl O Llae-
MbIX HedTeCcodepKalluX CTOUHBIX BOA ¢ BOJbLIOINI
s3¢hpekTMBHOCTBIO abcopbupyioT B cedst Bozayx. [pu
3TOM 38 CHET MOAdYM CKATOTO BO3[YXA B pe3epBya-
pe & coznaercst M3OLITOMHOE JTABICHUE, BETHUHHY KO-
TOPOro KOHTPOJMPYIOT PETYIATOPOM JIABJICHUH BO3-
nyxa /3. KannedopMupyoLIHil KONbIEROH BLICTYIT 6
MPENATCTBYET CTEKAHUIO CTOYHBIX BOJ MO CTEHKAM
pesepByapa &, yBeJHUYMBAA TEM CaMbIM TIOMIANAL H
BpeMS KOHTAKTa MEXKIY KHIKOH 1 razoBoil (pazamm.

HacpleHHbIE BO3/IYXOM CTOUHbBIE BOJAbI CKATITH-
BAIOTCA B NIOHHOM 4YacTu pesepsyapa & Tlpu sToMm
HACHIIEHHBIE CTOYHDIE BOALL, B 3ABMCHMOCTH OT KOH-
LUEHTPALHK B HAX He(TENPOLYKTOB U TpeboBaHH
K CTEICHUW OYMCTKM, MOTYT HATIPABASTLCS Kak sl
MOBTOPHON 0OPADOTKH BO (DIOTHPYIOLLMIT V3€1 110 BO3-
BpaTHOMY Tpyboriposody /1, Tak U B CACAYIOULIYIO CTY-
MeHbh BAKYYMHONH OUMCTKH YEPE3 OTKPbITHIH BEHTHIE 9

PaccmoTpeHHoe yeTpoicTBO nossosusier obe-
CHEYHTh HEMPEPBLIBHOCTH MPOLECCA HACBIIEHUA U
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VBEJAMYEHWE CTENMEHN HACHIIIIEHUA BO3IYXOM OUM LA~
eMBIX HedTeconepXKalinX CTOYHBIX BO/I, MPOIUEIIITUX
CTYMEeHb BaKYYMHOM (aoTanum.

st o4McTKH NPOU3BOACTBEHHBIX CTOUHBIX BOJ
OT Pa3JIMYHBIX PACTBOPUMBIX H AHCIEPrHPOBAHHBIX
BPEJHBIX MPUMECEH NPUMEHSIOT 3JIeKTPOXHMHYE-
CKHE MeTOJbl, TAKHE KAK MPOIECcCh IEKTPOIN3a,
AHOMHOTO OKHUCIEHWHA M KATOJIHOrO BOCCTAHORBIIE-
HHUS, JEKTPOKOATYAS MM, TATLBAHOKOATYIISIIUU W
anekTponamnanuia. Bee a1ty npolecchl npoTekaioT Ha
ANEKTPOAAX MPH MPONMYCKAHWHW Yepe3 ouulllaeMble
CTOYHbIE BOABI MMOCTOAHHOTO DJIEKTPHYECKOTO TOKA.
IALKTPOXUMKUULCKHE METONbI MO3BONFIOT U3BICKATE
M3 CTOYHLIX BO/I LIEHHbBIE TTPOIAYKTEI IPA OTHOCHTE b~
HO TMPOCTOH aBTOMATU3UPOBAHHOM TEXHOJIOTHYECKOH
CXEME OUMCTKH, faxe Oe3 MCnosib30BaHUS XUMHYE-
CKMX peareHToB.

BOJI bLIOE TMPUMEHEHHWE B MPOMBILLIJIEHHOCTH 1MO-
AVYHIIA 3JeKTPOKOArYJsinusi — TIPOLECC NMPUITUTIaHUS
4acTHIL AUCHepCHON (albl B CTOYHBIX BOJAX K Ma-
KPOCKOTTMYECKHM HacTullaM KoaryasHra, obpaso-
BAHHOTO 2JeKTPOXHMMHUYECKHUM myTeM. Ha mpoiiecc
ANEKTPOKOATYIHALIHH BIMSACT MATEPHA 3NEKTPONOB,
paCCTOSIHME MEAKAY HMUMH, CKOPOCTL HABHIKEHHS
OUNIIAEMOI CTOMHOM BOAbI MEKY JICKTPOIAMHU, e
TeMieparypa 1 COCTas, HANPSAXKEHWE M [UIOTHOCTh
ToKa. OOBIYHO MCKTPOKOATYIS MO TTPHMEHSIOT 115
VAATEHWS M3 CTOYHBIX BOJ HEPACTBOPEHHBIX TOHKO-
AUCTIEPCHBIX MpUMeceit, ofpa3yolmMx pasinuyHbIe
KOJITOWHbIE CHCTEMBL. 3HAYUTENLHO peXe 3TOT
METOI MIPUMEHSIOT TS YIATEHWS U3 CTOYHBIX BOJ
HCTHHHO PAcTBOPEHHBLIX TTpHMecel. /JlocTOMHCTRA
METOIA DNEKTPOKOATYIAMH: KOMIOAKTHOCTD YCTaHO-
BOK OMMCTKHM CTOYHBIX BOIL H [POCTOTA YIPABIECHH S
MU, OTCYTCTBHE NOTPeOHOCTH B peareHTax, Masasi
UYBCTBUTENBHOCTE K W3MEHEHUSM VCIOBWE NpoBe-
JeHus mpolecca ouucTKM (temnepartypa, PH cpe-
ObI, TIPUCYTCTBHUE TOKCHYHKBIX [*]CU_I,CCTB}, IMoJIYY4EHHUE
IaMa ¢ XOpoIINMHU CTPYKTYPHO-MEXaHHMYCCKUMH
CBOMCTBaAMMU. HCJ]OCTR']“KOM METO/la HBJACTCH IMOBbI-
HIEHHBIH PACXOI METajJ1a ¥ DIIEKTPOIHEPI U H.

MeTo/1 21eKTPOXHMHYECKOH KOaryasiuu OTHOCHT-
oSl K oHeprocOeperaiomnmM TEXHOJOTHAM OYUCTKH
CTOYHBIX BOM, TAK KaK MO3BOMSIET MEPEUTH OT 3aTpar
3JEKTPOIHEPriu K e¢ renepatmu. [Nporexanue npo-
ecca paCcTBOPEHHUA aHOOHOIO MaTepurasia fnpH JIeK-
TPOXUMMYECKOH KOATYJISILMKM TOPMO3UTCA: 41copo-
HHEH OPraHMYeCKUX W HEOPraHMYECKUX BELIECTB,
BBLACIIEHHEM ra3000pa3HbIX MPOAYKTOB, 31EKTPO-
(hope3oM 3apsKEHHBIX YaCTULL B MEXIJAEKTPOILHOM
NMPOCTPAHCTBE, 3alllylaMIeHHUEM MEXJIEKTPOLHOIO
MPOCTPAHCTBA, OTIOXKEHMEM COJICH KECTKOCTHU Ha
Kato/e, Aernoasipyialiueit, naccuBaliMe.

Jlns Bopbbbl ¢ naccUBaMeid H OTAOKEHMSIMH CO-
Jieit XKECTKOCTH Ha INEKTPoNaX, a TakKe 1719 YBelu-
yeHn s 3(hheKTUBHOCTH OUMCTKH CTOYHDBIX BOI pa3pa-
DoTaH 2AEKTPOXUMHUUYECcKHil Koaryagatop [13], npuu-
LUHIT JEHCTBUA KOTOPOro OCHOBAH Ha pacTBOPEHWH

AHOAHOTO MaTepMasa, a TAKXKe Bo3aeidcTBUN BUDpa-
LM HA 2MeKTPOAbl M (DHABTPYIOLLYIO 3arpy3KYy.

DISKTPOXUMHUECKHIT KoarynsTop (puc. 6) npei-
HasHaueH s 3(pheKTHBHON OUHCTKH HedTecoaep-
AKALIUX [MPOU3BOJCTBEHHBIX CTOMHBIX BOJ OT B3BE-
HIEHHBIX BEUIECTR, Cyab(paTOB U HOHOB TAXKEIBIX Me-
tasos. Koarynstop coctouT M3 kopryca 2 B BHIE
LMW HAPAYECKOTO COCY/A, 3aMOJIHEHHOTO CHIUIIH-
POBaHHBIM KAadblMTOM [/ B KavyecTne (hUILTPYIOLIE-
ro mMatepuasna. B emkocT# huasTpyiomeil 3arpysku
MooYepenHo PACMONOXKeHBl aJlOMUHHeBbIE 4 U rpa-
dutosbie 3 nepdopuposarHbie 1Mcku. [Mepdopupo-
BAHHDBIE TUCKU NMPEACTABNSIOT COOOH BAEKTPOAHYIO
rnapy ajJlioMUHHH-rpaduT, SIBASIOULYIOCS JIEKTPO-
XUMHUYECKUM MCTOMHHMKOM TOKA, CO3AAOIINM JTeK-
TPUUECKOE 110J1€ B EMKOCTH (DUIBTPYIOLLEH 3arpy3KH,
CrocoBCTBY OLIEH MPOTEKAHWKD MPOLIECCOB 3/IEKTPO-
XUMHYECKOM KOATVIISITIHHA.

Brnons sepTukanbHON 0CH Kopriyea 2 KoaryJisitopa,
CKBO3b JIMCKU 3MEKTPOIHBIX TTAP MTPOXOINT aTIOMH HUE-
BB CTEPKEHD 6, BEPXHUM KOHIIOM JKECTKO 3aKPETUICH-
HBII Ha 3MeKTPOMarHUTHOM pefe 5, npeaHa3HauyeH HoM
117151 CO3AaHM#A BUOPALINK B eMKOCTH (hribTpa. DIeKTPO-
JLHbIE napbl 3 1 4 KeCTKO 3aKPENIeHbl Ha CTepKHE 0.

B x0a¢ 0UHMCTKU CTOUHBIE BOAbI MOCTY AT B KOP-
nyc 2 yepes BXONHOH naTpyboK, NMpoXoasT uepes
(UITETPYIOLIYIO 3aTPY3KY M 3ACKTPHUECKOE MOJe, CO3-
JaHHOE INEKTPOXUMHYCCKUMH HCTOMHUKAMM TOKA,
COCTOSIIMMHA U3 NCKTPOLOE, 3AMKHYThIX HAKOPOTKO.
3J[EKTDDXH MHUYCCKHE NCTOYHHUKH TOKA {)HCH()JIUH(BH bl
MOCACAOBATETBHO M BBITIOJIHEHbI M3 ATIOMHAHHEBOTO
nephopHpoBAHHOTO THCKA 4, HMEIOLICTO) OTPHIIATETh-
HBIH MOTeHInaN, U nepdopupoBaHHoro rpahuTono-
ro AucKa J, UMEOLIEro moaoKHTeNbHBIH MoTeH L Mal.

Puc. 6. DaekypoxuMuieckwii
KOATYJASATOP ANA OMHCTKH
CTOMHBIX BOJL OT B3BEIIEHHBIX
BEMIECTR, CYJIb(ATOR H HOHOB
TAKEAbIX METATIOB
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TIp# 5TOM AJIOMUHMI PACTBOPSETCH, THAPONNIYETCS
1 obpasyer koarynsHT Al(OH);, hopMupyiowmii xi1o-
[bsl HA MOBEPXHOCTH 3€PHUCTOMN 3arpy3KH.

KoarytaHT | 2/IeKTpuieckoe none, noaspusy-
FOLLEE MUHEPAJIbHBLIE 3epHA 3arpy3kH, CrocobeTBYIOT
00pA30BAHMIO HEPACTBOPUMABIX COJIEH M MX 3aKperie-
HUIO Ha 3epHax QusTpylouiero Matepuasa. [1pu atom
Ha 2MCKTPOXMMHUYECKHE MCTOYHUKHK TOKa W Ha (hufib-
TPYIOULYKD 3arpy3Ky BO3ZEHCTBYET BMOpams, cosznasa-
EMas 3NeKTPOMArHUTHBIM pelie. BkioueHue Bubpaumnu
B [POLIECC OYUCTKM CTOYHBIX BOJL B 2JIEKTPOXUMHYECKOM
Koaryasitope yseandusaet a(ppekT OUMCTKA M BHOCUT
MOJAOKUTENbHBIH 2(DHeKT rpH MpoMbIBKe Koaryasitopa.

PaspaboTaHHBIi NEKTPOXHUMHUECKWIA Koarys-
TOP UMEET MPAKTUYECKYIO 3HAYUMOCThL U MOXKET OLITH
MCNOJMIBL30BaH 15 YCOBEPLIEHCTBOBAHHMS TEXHOJIOIUH
OMHUCTKM TIPOM3BONCTBEHHBIX CTOYHBIX BOIL.

bBHosor4eckuii ¢cnocod 0YHCTKH CTOMHBIX BOX HAM-
donee YHUBEPCAJIEH /151 OUMCTKH MX OT OPraHHIYecK X
JATPASHEHUH 1 3aKITIOHALTCH B KX OKUCISHWH MUKPO-
opraHusMamu. [lig obecrieyeHus: HOPMAILHOH KH3HE-
NESITENBHOCTH MUKPOOPraHM3MORB TpedYIOTC sl HE TOJIBKO
Dp[‘i:lH MYECKHE BEIECTBA, HO M GKOI'EHHble SJEMEHTbI,
TaKHe Kak a3oT, Kanbliit, prop, xaop u ap. buoxumu-
YECKYI0 OYUCTKY ITPOU3BOICTBEHHbIX CTOYHBIX BOIL TPO-
MBITUAEHHBIX TIPEANPHATHI BEAYT B a2po- U OHOpHAL-
Tpax, a9poTeHKax, GUOMOrHYeCKHX peakTopax H mpymaax.

Jna a(hpeKTUBHOH OUMCTKH CTOUYHBIX BOT OT OP-
FAHUYECKMX U HEOPraHMYeCKHUX COCANHEHU, He-
GTENPONYKTOB, MOBEPXHOCTHO-AKTUBHbIX BELIECTB,
a TaKKe [Uls 1e3aKTHBALIMK CTOYHBIX BOJI OT BUPYCOB,
GakTepuit, MUKpOBOB NMpelHa3HauyeHa dKOJ0THUe-
CKM uMcTast yetaHoska [14]) (puc. 7), BKIWOUYAIOWIA
KOPIYC 7. CHCTEMY NMOAOrpeBa 4 U MocieaoBaTelb-
HO PACIIONOKEHHBIC B KOpyee 7 10 X0ay ABMKCHWS
OYMHIACMBIX CTOMHDBIX BOJ CEKLIMH OMMCTEW.

CTOuHbIE BOJILI MOCTYMAIOT HA OUMCTKY uepes
BXOAHONH naTpybok 5 Kopriyca 7 B KaMepy 6 raife-
HUA CKOPOCTH KHUAKOCTHOTO TNOTOKA, [IE npanuc-
XOOWUT CHUKEHHWEe, BhipaBHUBaHMWE €Tr0 CKOPOCTH,
H3MEHEHME HATIPaBJEHHWS JIBUKEHWSA W MEPBHUYHOE
OTAS/IeHHEe KPYIMHBIX M TAKEIBIX YaCTHIL 3arpsa3He-
Huit. [Jdanee ctouHbie BOABI MOCTYNAIOT B Kamepy J
MEPBHYHOTO OTCTAUBAHUA, [/€ TPOUCXOAUT TAKKe
OCAKIACHHE KPYIHBIX M TAKENBIX YACTHIL 3arpa3He-
Hui. OunilaemMble CTOYHBIE BOALI, HArPeThie B Ka-
Mepe 3 cueremoit nosorpesa 4 10 HeOdXONMMOI TeM-
neparypel, odecneunBaoUEel ONTUMAIBHBIE YCIOBU S
JUISE KHU3HEASATe/IbHOCTH MUKPOOPraHU3MOB, Yepes3
HHKHUI [epe/IMB NOCTYNaT B Kamepy & TOHKOro
OTCTAMBAHMS JUISI OCBETJIEHUS CTOYHBIX BOML. [Ipu
3TOM CKOPOCTh NPOXOASIIETO MEKIY TJACTHHAMMW
2 KHJIKOCTHOTO TTOTOKA pe3ko namaet.

B pesyaprate cronkKHoBeHus ¢ pebpamun 25, Bbi-
DOAHEHHBIMI HA HIKHCH MOBEPXHOCTH nhacTun 2,
JacTHILBI 3arpA3HEeHWH 3aAepKUBAIOTCS B HHX, oca-
MOK CTeKkaeT B KoHycoobpasHoe yraybnenwe [/ aHu-
ma. Ha pepxHuX niaacTuHaX 2 0caxJalTcs cambie
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TOoHKHe YacTuiibl. QIHOBPEMEHHO B Kamepe &, rage
obecredyeHbl ONTUMA/ILHBIC TEMTIEPATYPHBIEC YCITORKSI
JUJISI AaHA3pOOHBIX MUKPOOPraHM3MOB, HAUMHAETCH
npouece cOpaXMBAHUA PACTBOPEHHBIX OpraHuve-
CKMX BECILIECTB, COAEPKALIMXCH B CTOUHBIX BOAAX, /10
Gosiee MPOCTBIX COCTMHEHUH.

OcBeT/IeHHBIE CTOYMHBIE BOABI (CTOKH) € YACTHYHO
PA3IOKMBIIMMMCH OPTAHWYECKAMMU COSTHHEHUAMM U3
KaMepbl TOHKOCJIOHHOIO OTCTAHBAHUY & NOCTYNaKT
Yyepe3s BEPXHUI MEepeiuB B MEpPBYI0 KaMepy cekinu 9
C UMMODHIM30BAHHBIMA Ha HOCHTENAX 23 MUKpOOpra-
HU3MAMW — JIeCTPYKTOpaMu. 31ech npoucxonut bomee
MOTHOE Pa3fioxXeHue pACTBOPEHHRLIX B BOME OPraHu-
YeCKHX COeMHEHMH Ha Domee MPOCTHIE BElIECTBA.

[Mocne NpoxoXaeHHST CTOKOB Yepe3 KamMepbl CeK-
unm 9, pasgeneHHbIe NMEPErOpoAKoit 24, OCBETIEHHbIE
CTOKW ¢ Pa3fioXMUBIIMMMUCH OPTaHUECKUMU COENN-
HEHUSMU TTOCTYIAIOT B CEKUMIO [0, Toe NpoucXoauT
OKOHYATENIbHOE PA3JIOKEHUE OPraHUYECKHUX COEdH-
Heunit. B kamepwt cexumu [0 yepes pozayxopons [/
H MEJIKOIY3bIpUaThle TUCKOBBIE a3paTopbl 22 OT HC-
TOUHMKA CHKATOTO BO3MYXA MTOCTYIACT BO3IVX B BHIE
METhUANILITNX [1Y3bIPbKOB pasmepom o 100 MM, 4TO
HeoOX0/IMMO st obecriedeHus! KM3HeAeHTeIbHOCTH
aopobHBIX Mukpoopranu3Mos. B cekuun /() npounc-
XOIUT NOMHAsT MUHEPAIUM3aIs AKTUBHOTO 1A, B pe-
3yJAbTaTe YEro OH CTAHOBHTCH HECMocOOHBIM K 3a-
raupanuio. I'locne cekitmu /0 ouniieHHbIE CTOKH T10-
CTYNaT B Kamepy /2 TOHKOCJIOWHOro OTCTanBAHUA
W TOOYHCTKH, T MPOUCXOAUT OCAKIECHHE MIOBBIX
HacTHIl B KoHycoobpastoe yranybnenue 2/ nuuiia.

Hanee cTouHbie BOAB! MOCTYIAIOT B KAMEPY (Pu/ib-
Tpauuu 20, a 3aTeM B KaMepy A0OYHUCTKH ¢ CEKUMN-
Mu 19, 14 n rpaderoBbiMi puasrpamn 17, toe npo-
MCXOAMT JIOOUMCTKA CTOKOB OT 3MYJAbIHPOBAHHBIX
HepTeNpoayKTOR, BUpPYCOB M Gaktepuii. Bropas 19w
Tperbs /4 CekitiM JOOUUCTKH CTOKOB pa3ieficHbl Mepe-
ropoakaMu /3 i 1§, KOTopbie BLIMOJHEHbI B BHIIE MTOCe-
MOBATENBHO PACTONOXEHHBIX [APYT 34 APYTOM [UIaCTUH
C KAHAIOM MEXJIY HUMMU LTS [IepeTeKaHuA CTOKOR, TIPH-
4eM HEYETHBIC ITACTUHbBI [3 3aKperieHbl Ha BepPXHEM
OCHOBaHWM KOpIyca 7, a YeTHBIE MIACTUHLI /8 — Ha
HMXAHeM OCHOBAHMM Kopnyca 7 Takoe 3akperiieHue
NJACTHH MO3BOJSET CO3AATE Y3KMH KaHa/l Mexay HUMU
IUJ1s1 IePeTEeKAHMS CTOKOB M3 OMHON CeKLMM B APYIVIO.

B rpagenossix punsrpax /7 wonp cepebpa /5,
HAXOMSLLAECs MEX 1Y HAHOTpYOKaMM, NpH KOHTAKTe
C BUpycamM, DAKTEPUAMMU, MUKPODAMHU, NMPOCTEH-
UMK A€3aKTHBUPYIOT CTOKH. PasMepsl HAHOTPYDOK
rpad)eHa 10CTaTOdHO MaJbl (pasMepbl 131077 M), onu
[PONYCKAIT MOJCKYIbl, HO YACPKHBAKT SMVIILIH-
pPOBaHHBIE HEMTENPOAYKTHI, BUPYCH W DakTepun
(paszmepsl 1X107% M, 5+107° M) B cBOEM 0GBEME M
apekTHBHO OuMIIAKT CTOUHBIE BOALI. QOUHLIEHHbIE
CTOYHBIC BOABI OTRBOAATCA HQTPBGHTEIHO W3 KaMephl
NA004UCTKH 14 yepes natpybok /6. [lns obecnederHns
pereHepalinu rpadgeHoBbie (puabTpbl /7 BHITIOTHEH bl
B BU/IE CHEMHBIX KacceT.
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Puc. 7. MUKpoOHOIOTHYIECKAA YCTAHOBKA /11 KOMIJIEKCHOM OMHCTKH CTOMHBIX BO

ADPEKTUBHOCTD OUHCTKH CTOUHBIX BOI OT B3Be-
IEHHbBIX YACTHLL 3arPA3HEHHH, IMYIbr MPOBAHHbIX
HE(TENPONYKTOB, MACEN, XKUPOB, MOBEPXHOCTHO-
AKTUBHBIX BEIIECTRB, BUPYCOB, DakTepHii, MUKPOOOB
B YCTAHOBKE MHUKPOOHMOJIOTMHECKONH OYHMCTKH CTOY-
HbIX BOA gocTturaet 98..99 %.

®upma Kamiyama Takao, Sis Eng Co., Ltd (Pe-
cnybnuka Kopest) sanarentoBana 8 CHIA yerpoit-
cTBO st 3 PEKTHBHON DHONOTMUYCCKON OUMUCTKH
CTOUHBIX BOA [15] OT OpraHMuecKux COCAMHEHM I,
COCTOSIILIEE M3 JBYX BAHH: aHA3POOHOH M aHOKCHI-
HoW. TloaBHKHAS NMEeperopoaka OTAeIseT aHOKCH -
HYIO BAHHY OT aHa3poOHON 1 MOXET MNEpeMelaTbes,
H3MeHdAst o0beMbl 3TUX BanH. [Las Monsona Bo3ayxa
B OYHIAEMBIC CTOYHEIE BOIbLI B AHOKCHIHOH BaHHE
YCTAHOBJEH LI BO3IYIIHBIE COMJIA, A AaKTUBHBIH W1 13
AHA2POOHON BAHHEI MOJAETCS B AHOKCUIHVIO.

HecmoTpst Ha MHOTOUMCIEHHBIE OTEYECTREHHBIE
H 3apybexHble pa3padOTKW M VCMEUIHYIO peanunia-
LHIO PA3HOTUIAHOBBIX CHCTEM M TEXHOJIOIM OYHCT-
KH MPOU3BOJICTBEHHDBIX CTOYHLIX BOI, OPraHU3aLWI
MACLITABHOro OTeUeCTBEHHOIO 1 3apy0eKHOro mpo-
H3BOACTBA COBPEMEHHOIO M BbICOKOKAYECTBEHHOrO
OUUCTHOrO 00OpyAOBaHMS, cOPOCHI HEAOCTATOUHO
OYHIIEHHBIX H oﬁcxlspcxcrmbix MNPOMBILLIJICHHBIX
CTOYHBIX BOML MPOOOJIKAKTCH B BOINHBIC 00BEKTHI
H Ha penbed) MECTHOCTH, SIBJISIIOTCH 3KOIOTMUECKH

HeBEe30MaCHbIMH U TIPEACTABISIIOT YIPO3Y 310POBbID
M DE30MACHOCTH HACENEHWS.

B MPOMBIIIIJIEHHO PA3BHUTBLIX CTPpAHAX Npoaoaxa-
eTcd paboTa 1o co3TaHnIo U BHEIPEHUIO B [TIPOH3BO/-
CTBO HOBBIX BBICOKOTIPOHIBONMTEIBHBIX (DHIBTPOR
M 00e3BpeXK MBAIDILINX VCTAHOBOK M YCTPOICTB, OT-
JTHYAIOIINXCA BHICOKHMMH TEXHHUKO-IKOHOMHYECKHMH
noKasaTensgaMH 1184 KOMIMIEKCHOH OUMHUCTKH CTOYHBIX
BOI MPOMBIIIIEHHBIX MPEeAnpUATHH.
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HUCITOJBb30OBAHUE U ITEPEPABOTKA OTXO10B

USE AND RECYCLING OF WASTE
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Pemienune npo0aeMbl YTHIAN3ANMUAN 30JI0ILTAKOBBIX OTXO0/10B

Hayuena 6o3mMoNcHoCmb HeN0Ab306aHISA 3000WAaK 061X omxodoe Iveunoosepekou FPIC npu npouzgodemee
cmpoumenbHbix mamepuaiod. Onpedeienst ux oCHOGHbIe XAPAKMeEPUCMUKY. YCMAHOGACHO, YMO N0 CROUM
NOKA3QMENIM DHE OMHOCAMCA K KUCABIM U CKpuimo akmusubim omxodam. Ioxasano, ymo 3oaouiaakoaie
OmMX00bl MONCHO UCHOABZORAMb & Kdvecmae dobaesKku Apu noayyeruu KOMROIULHOHRBIX GANCYI{UX MaAmMepuantos.

Karwouesste caoea: 3010u1aK086b1€ O.P?I'X(J(}b.", 30,14 YHocd, aur)p(mﬂutfe('xaﬂ akmusHocms, KOMROZUKHOHRLIE

BAMNCYIUEC Mamepudanbl

OIHOM M3 [JIABHBIX CTPATErMHIECKMX LEaei rocy-
AapeTBeHHOH nonuTuku Poccuu B 061aCTH 3KON0TH-
HECKOTO PasBUTHS sinjisieTes obecnetenue HK0N0rm-
HECKOI OE30MacHOCTH HACRTEHU CTPaHbl, B YaCTHO-
CTH. MYTEM HCMONBL30BAHH S 30JI0IITAKOBBIX OTX0/I0B
TEMAOBEIX ':IJICK'I'[JUC'I'HHILHH. B CTpaHe UX HAKOMIeHo
Gonee 1,5 MAPA T, €XETOAHBIA NPUPOCT COCTAB/INET
0K0J10 30 MJIH T, 4 rOAOBOU 0DBEM TIepePabOTKK He
npesbiluaetr 2,5 MAH T [1], 4TO CBUAETENLCTBYET O
AaJIbHENHIEM HAKOTIIJICHHUH 300JIAKOBBIX OTX0/10B.
H'iBt‘,CTHO. TO ﬁiljlbl.ll‘cl}i HaCTh 3010LINMTAKOOTRBAIOR
HAXOAMTCH HA TEPPUTOPUH TOPOIOB, B Ipeaeiax Ha-
CEICHHBIX MYHKTOB, CO3/1aBas HEOJAronpusiTHY KO
JKONOTHHECKYIO ODCTAHOBKY M OKA3LIBASI HEraTUBHOE
BAVAHUE HA KUIHEMEATEIHHOCTL YeNOBEKA.

Hannas npobuema aktyanbHa u ais Pecniybanku
bypsatusi. OG1as TeppuTOpUA, 3aHATAasH 30J101IIaKO-
OTBAJTaMM, cocTapsieT nopsaka 500 ra Ha KOTOpou
HakonneHo onee 17 mau m” otxonos. Tonsko Ha
['vemnoosepckoi 'POC B 30/100TBanax HaxomauTCs
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Puc. 1. 3opomaakoorsan 'ycunoosepekon 'PHC

fonee 8 MIIH T 30J101TAKOBBIX OTX0M0B (puc. 1). Exe-
roaHo tosee 200 Thic. T CYXOH 30/ bl BBIXOAMT H3-TIOJ
MEKTPUUCCKUX (PUNALTPOB CTAHLWM.

DTH OTXO0/Lbl HEFATHBHO BAUSIOT HA OKPYKAIOLLY IO
MPUPOIHYIO CPely KW 3M0POBLe HAceTeHH. XOTS HC-
MOAb30BAHWE OTXOMA0B TETIOBLIX IMEKTPOCTAHIIHI
WMEET BONBIIOE BKOAOTMULCKOE M 3KOHOMUULCKOE
3HaYEHHe, TPodIeMa YTHIMIALMH HX OCTAETCS Kpaii-
He ocTpoit. [ToaTOMY COTPYTHHUKH MHOTHX HAYTHBIX
VUPEXKICHMWH MPOBOIAT UCCIIEN0BAHMWA MO U3YUEHH IO
CROUCTR 30T0UITAKOBBIX OTXONOR U WX WUCTIONGL3O-
BAHWHK B IMPOMU3BOICTBE CTp(]HTC.'Ith],‘( Marepua-
J10B [2—8], 0AHAKO CTerneHb UCTIONb30BAHUS OTX0JI0B
ocTaeTcsd KpaitHe Hu3koi. B cBasu ¢ atum npobiaema
UX YTUAW3AUWY ABASSTCA aKTYAJIbHOH, H BOJHHKACT
ocTpasg HEOOXOMMMOCTh MPOIOITKEH W HCCIIeAOBAH Wi
B JlaHHOMW o0J1acTH.

Henbio Hactosaued paboTsl SBHIOCH M3VUCHHE
OCHOBHBIX XAPaKTEePUCTHK 30M0LITAKOBBEIX OTXOI0B
I'vemnoosepckoit 'PAC u ycTaHOBIEHWE BO3IMOXK-
HOCTH MX MCMOIb30BAHWA B MPOU3BONCTHE KOMTIO-
SUUHMOHHBIX BHKYIIWX M?I'l’ﬂ]’)l’léh"l(‘l[i.

Coxurasi Yyrojib U reHEpPUPYH 3JEKTPHUUECKYIO
JHEPruio, NPEANpUATHE NoaydaeT O0bloe KOJIH-
YeCTBO OTXOMOB B BUIE JIeTy4el 306l (3014 VHOCA),
YACTH LBl KOTOPOH YHOCATCH JIBIMOBBIMHM Ta3zaMHu M
YAABAMBAIOTCH HA 2JeKTpOodMIIBTPax, W HIJIAKOB,
KOTOPLIE MOCPEACTBOM [HAPOYAAJIEHUS NCpeMella-
OTCS HA [BA 30JI00TBAJA: HajbHEE, I/1e CKAaJaupy-
foTea Bonee Menkue dpakitnn (3LLO-1), u 6auxknee,
¢ 6ostee kpynHbiMu (hpakimusmi oTxoaor (31LO-2).
XHUMHUECCKUI COCTAB JAHHBIX BUIAOB OTXO/I0B MPeil-
CTaBjieH B Tadu. 1.

CocTaB McceyeMblX 30J0IITAKOBBIX MATEPHAJIOB
XAPAKTEPUIVETCA BLICOKHUM CO/lePKAHHEM KPEMH M,
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Tabauua 1
XuMHUECKHI cOCTAB 300uI1AKOBHIX 0TX0n08 I'ycunoozepekoi I'PHC
CogepaaHie OCHOBHEIX KOMIIOHEHTOB, Macc. %
OTx0nH
Si0, TiO, Al,O4 Fe,0, MnO MgO CaO Na,O K,0 SO, nnn*
30-1 48.3 1,38 20,6 14,11 0,22 1l 4.25 0,61 1,21 0,5 8.47
310-2 54,8 1,03 20,6 12,24 0.25 1,73 5.65 0,85 2,29 0.5 1.15
Jona yHoca 53,6 1.79 27,08 7.33 0.06 1,47 4,11 0,68 1.26 1,32 2,02
* TloTepu Npu NMPOKATHBAHHN.

amioMuHng 1 xenesa. [lo conepxanwio CaO oHn
OTHOCATCH K HM3KOKAIBIIMEBLIM. 30J1a YHOCA OTJIH-
YyaeTes OT 30J0UITAKOBBIX OTXOM0B MOBbILIEHHBIM
CONEPKAHHEM OKCHIOB aJIOMMHMS, CEPbl, TUTAHA W
MOHWAEHHBIM KOJIHYECTBOM OKCH/IOB Xeje3a, Map-
radia. B cpoio ouepenb, COCTAB 30J01IUTAKOBBIX OT-
XOMOB TAKKE PA3/IMUaeTCsl COAePKaHHEM OCHOBHBIX
okcnion. Tak, B 3LIO-| conepxuresi HAaMMEHbIIEE
KOJMUCCTBO OKCHMIOB KpeMHWs, MarHus, Kaadsa M
HATpHs M Haubonbllee KOTUIECTBO Keie3a. MakcH-
MaJIbHOE KOIWYeCTBO KPEMHU S, MapraHia, KasbIIus,
MarHus, Kanus u Hatpusi conepxkart 3110-2.

['paHyioMeTpHUeCcKMil COCTAB 30JI0LLTAKOBBIX OT-
XO/IOB MOKA3bIBACT, 4TO YACTHULLI pasMepoM Dojee
1,25 mm B o6pasue 3LHO-1 cocrasagior 43,65 %, B 06-
paste 31LO-2 — 64,6 %, a menee 0,16 mm — 4,1 %
u 13,95 % coorBetcTBEHHO. 30J1a YHOCA COACPKHT
MeJIKOAMCTIepCHbIe yacTH sl o1 0,63 10 0,14 MM B KO-
auuecrse 80 %, wacTrubl pasmepoM Gosee 0,63 MM
coctapagoT 15,4 %.

[TaBHBIMH KTacCHPUKallMOHHBIMY NTPU3HAKAMU
30JIOUIIAKOBBIX OTXO/I0B, KOTOPbIE HEOOXOAMMO orlpe-
HEJIUTh, SIBASIIOTCS MOAYVJIL OCHOBHOCTH (FHIpAaBIN-
YeCKM MOIYJ/Ib), CMJIMKATHBIH (KpeMHe3eMUCTLIH)
MOYJb, KO((pUUMEHT KauecTBa (TuapaBauyecKas
AKTHBHOCTL) ¥ Moayab KucaoTHocTH [9]. Naunwie
MOKa3aTe/in CRUJIETE/ILCTBYIOT 00 onpene/JeHHBIX
CBOMCTBAX OTXOI0B, HA OCHOBAHUH KOTOPBIX MOXKHO
Ope/UIOXKUTL HANpaBaeHHs UX MCIToab3oBanusa. Oc-
HOBHBIE XapaKTEePUCTUKH 30J0UIIAKOBBIX OTXOIOB
['venmnoosepekoii 'POC npeactapieHsl B tabn. 2.

l_lo CBOMM NMoKa3aTeadM 301010 1aKOBbIE OTXO-
bl OTHOCSTCSI K KUCIBIM M CKPBITO aKTHBHBIM, X

Tatauya 2
XapakTepHCTHEN 30/10ILIAKOBRIX OTXONOR
Bita Mouyin Monyin Cuan- Koad-

- \u,:uu KHCOT- OCHORB- KaTHLIN prumenT

HOCTH HOCTH MOIYIE KauecTsa
JLO-1 12,88 0,1 1,39 0.52
3o-2 10,22 0,14 1.67 0.5
Josa ynoca 14,39 0,09 1,56 0,59
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MOXHO UCIMOMIB30BATH B KEPAMUYECKON MPOMBIIILIEH-
HOCTH, JIOPOXHOM CTPOUTENLCTBE. Tak KaK OHU He
061a1210T BO3MOKHOCTBIO TBEPUETE CAMOCTOSI TE/ILHO,
TO MOTYT MPAUMEHATBLCSH B COCTABE KOMTIO3HMIIMOHHBIX
BSIKYIINX BEIIECTB.

[TpoBeneHbl MCCACTOBAHUS 11O MOAYYEHHID KOM-
NO3MUHOHHBIX BSUKYLLMX BELICCTB, Iie B KAUecTBe
CBHIPLEBLIX MATEPHAJOB MCIOAL3OBANH [TOPTJIAHI-
LEMEHTHBIM KJAMHKEP THMIIONCKOTo 1IEMEHTHOTO
3aBO/A, NIBVBOTHLIH MMIC M 30JOMITAKOBbIE OTXO/bI
I'vennoosepekoi M'PAC. Bouto wecnenoBaHo Biau-
SIHME CJIeVIOIIMX TEXHOJOTHUYeCKMX (paKTOPOB Ha
CBOMCTBA BSIKYLUMX: KOJIUYECTBO BBOIMMON B CMECh
JODABKM OTXOMO0B, AMCNEPCHOCTD MOJVYCHHOIO M10-
POIIKA, BWA YCAOBUI TBEpASHWS.

Jlnst u3yueHud BBILIENEPEYMCICHHBIX 3aBUCUMO-
CTel rOTOBMIAM CMECH NOPTIAHALEMEHTHOTO KJIWH-
Kepa ¢ 100aBKOH 30J100TX0A08B B Konnuectie 10 40 %
W ABYBOAHOTO rumica (3 % o1 Macchl CMecH), KOTopbie
M3METhYATH B CTEPKHEBOM BUOPAITMOHHOM M3METbYH-
Tene Tuna 75T-/IpM B TeueHHe pazjinuHOTO BPEMEHH.
Cwmech 3aTBOPSIITN BOAOH NPU BOIOTBEPIOM COOTHOLIE-
Hun 0,3 1 hopmoBaiu obpasLbl, HACTb KOTOPLIX TBEP-
J€71a B HOPMATbHO-BJIAKHOCTHBIX YCIOBHAX B TEUEH M
7 1 28 CYTOK, a 4aCTh MOABEPTaIN TEMIOBIANKHOCTHON
06paboTke nyTem MpornapuBaHus 8B 1abOpaTOPHOI Mpo-
napouHoii kamepe. O0pasibl UCNBITHIBAJIN HA CKATHE
no FOCT 310.4—81 "LemenTsl. MeToan! orpenene-
HHS Mpefesia mpoOYHOCTH TTPH U3rube u cxkaruu’,

OnHuM 13 cnocodOB MOBBITUEHWS aKTHBHOCTH HC-
CAENYEMBIX MATEPHAJIOBR ABISETCSH NPUMEHEHUE Me-
TOJOB MEXAHOAKTHBALINM, MO3BOISIKIOIWNX U3MEHATH
MOBEPXHOCTHYIO CTPYKTYPY MX HACTHLL, MPUBOISL K 06-
PA3OBAHNIO (PU3HMUECKUX NedeKTOB U paspoiBy cBaseil
B KPUCTAJLTMYECKMX PEIIETKAX, YBEIMYUBATD VACTBHYIO
MOBEPXHOCTh, BJAUSS TEM CaAMbIM HA PEAKLIMOHHVIO CIO-
¢cobHOCTL cuctemsl [10]. TToaToMy BLIIO M3YHEHO BIH-
SIHME MeXaHOAKTHBALMHU HA TUCIEPCHOCTb, CTPYKTYPY
M HHU3UKO-MeXaHMYeCK e CROMCTRA KOMTIO3UITHOHHBIX
BSUKYHIMX € MCTIOMB3IOBAHMEM 30J101TAKOBBIX OTXOI0B.

3aBHCHMOCTH MPOUHOCTHBIX MoKa3sarenei obpasz-
LOB BSUKYLIMX OT BPEMEHM M3MENLUSHMS ChIPLEBOi
CMECH ToCcsIe THApPATALlMY B TeueHue 28 CYyTOK npe-
CTaBJIeHbl HA puc. 2.
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Pre. 2. JagucuMoCTh npeiena NpouHOCTH NPH CRATHH KOMNO3N-
HHOHHBIX BSGKYIIHX OT BPEMeHH M3MeTbYenns

Kak nokasbiBalT MOJAVUEHHbIE NaHHBIE, ONTH-
MaJibHOEe BpeMsi uaMesbueHus st 3IO-1 u 30161
yHoca cocTasisier 10 MHH, MpU KOTOPOM ripene
MPOYHOCTH MPU CXKATUH JOCTUTAET MAKCUMaJILHOTO
snaverus 87,5 n 96,5 MITa coorsercreerHo. A mas
31H0-2, cocToammnx u3 Gosnee KpynHbuix (ppakitni
OTXO/0R, MAKCHMYM [POYHOCTH TIPUXOIUTCH HA
|5 MuH u3MeasueHUA ¥ cocTasisier 75,6 MITa. Xots
3LIO-2 copepxaT GonbLIce KOJUMYECTBO FHIPABIH-
YECKH AKTHUBHBIX MUHEPAJIOB, HO OHH TIOKPBITHI CTE-
KJI00Opa3Hoil 000IOYKOH, YTO 3aTPYIAHSAET UX KOH-
TAKT ¢ BOAOH M TpehyeT BoJblIero BpEMEHH H3ME/b-
ueHust. [Mpn 3TOM HAMBOABILYIO POYHOCTL HMEIOT
BSKYLIME ¢ A00aBKOU 30abl YHOCA nipu 10 MuH U3-
MeJlbueH sl ChlpbeBoil cMecH. MMenHo 30/1a yHOCA
COMCPAWT B CBOEM COCTARE HAMOOJIbIICE KOJIMHECTRO
Al;05, cnocoBHOTO JETKO IUAPATHPOBATHLCS B 11~
NOYHON cpene. bosiee mpononkKuTEeNbHOE M3METb-
UEHHUE CLIPHERBOH CMeCH MPHUBOAMT K arjoMepalimim
HACTHMIL M, KAK CJNCACTBUE, MaAeHHIO TIPOYHOCTHBIX
nokasarenei Bskywnx. CreayeTr OTMETHTD, YTO OC-
HOBHOIT HADOP MPOYHOCTH MPOUCXOAUT B MEpPBBLIE
7 aHei Tep/eHus obpasnoB B HOpMAJbHO-BJIA K-
HOCTHBIX ycnoBuuax (bonee 80 %), uto nmos3ponser
OTHECTHM MOJYUYEHHBIE BAXYIINE K BBICTpOTBEpIE-
IOULUM.

[Tpn BoO3AEHCTBHI TEMIOBAAXKHOCTHOU 06pabOT-
KM [IPOUCXOINAT HE3HAYMTEN bHbBIH HAGOP NPOUHOCTH
KOMITO3ULLMOHHBIX BSKYLLHX € MCITIOJIb30BAHHEM 30-
JIOULIAKOBBIX OTX0A0B. [TpoUHOCTHBLIE MOKA3ATEAH
0CTAIOTCA HA HEBBLICOKOM YPOBHE M HE A0CTHIAIOT
50 % o1 npouHocTH 06pa3ior nocjie 28 cyToK TBep-
NEHHS B HOPMaJIbHO-BJIAXHOCTHBIX venopuax., Mc-
XOISt M3 TOJYUEHHBIX AAHHbIX MOXHO CIIeIaTh BbIBOI,
4TO UCTONBL30BAHNE TETUIOBIAKHOCTHOH 00paboTKH
MpU MOAYUEHUH KOMIO3UITMOHHBIX BSKYLUIMX Ma-
Teprason ¢ N00ABKOH 30/10M1/1AKOBBIX OTXOJ0B HE
PEKOMEHJLYeTCH.

HU3yueHo BAMSHHME KoJMuccTBa 100aBKH 30-
JOLITAKOB Ha (PH3MKO-MEXaHHUYeCKHE MoKa3aTelu

BAKYHIMX KOMOOIUUMI, YCTAHOBACHO, U4TO ONTH-
MaJibHO€ KOJTMYECTRBO N0OaBKH B BSKYIIEE TS 30J1bI
yHoca coctasaser 20 %, 31L10-1 — 30 % w 31110-2 —
10 %. Tpu Takom KoauuecTBe 100aBKH TPOYHOCTHLIE
NOKA3aTeAn SBJASIOTCS MaKCcuMaibHbIMK. B 1ienom,
30J101LIJTAKOBBIE OTXOAbI MOXKHO 100aBJIATL B KOM-
MO3UIIHOHHDBIE BSIKYIIIME MaTepHAllbl B KOJTHYECTBE
10 40 % B 3aBMCHMMOCTH OT MX COCTABA W KPYITHOCTH
MdaTepuaa.

TakuM 0BpasoM, B xode BbIMOJIHEHHS padoThbl
OMpeneseHbl OCHOBHbBIE MOKA3ATEIN 30101L1aKOBbIX
orxonor I'veunoosepckoit I'PAC. ¥ecranosneHo, 4to
OHHM OTHOCHATCS K KHC/ABIM M CKPBITO aKTUBHBIM,
HX MOXHO HMCITONB30BATE B KAYCCTBE J]OﬁZ-IBKH npm
MOJYUEHHH KOMIIO3ULMOHHBIX BSUKYIIMX MaTepHUa-
JIOB [1PY YC/IOBMH aKTUBALMH ChIPbEBOM cMeCH. ITO
MO3BOJUT COKPATUTL 0OBEMDBI 30JIOLIIAKOOTBAJIOB,
TEM CaAMBIM CHU3UTh aHTPOTTOTEHHY) HATPY3KY Ha
OKPYXAKOULY IO [IPUPOLHY K CPELY HA TPHIIETA0LLINX
TEPPUTOPUIX.
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Solution of Ash and Slag Wastes Utilization Problem

Ash and slag wastes of power plants locate within the settlements and have a negative influence on human
life and activities. Therefore, the problem aof their utilization remains extremely critical. The purpose of
the work was to study the basic characteristics of ash and slag wastes of the Gusinoozerskaya TPP and
to determine the possibility of their utilization in the production of compound binders. Ash and slag waste
and fly ash from two slag setilers are used as a subject of the research. Their chemical and granulometric
compositions are determined. It is established that ash and slag wastes refer to low calcium. They differ
by the contents of basic oxides and by the granulometric composition. Fly ash contains more than 80 % of
[inely divided fractions. The ash and slag wastes from the near slag settler have larger-sized fractions. The
main properties of the wastes are established. It is demonstrated that they refer to acidic and cryptoactive
and can be used in the composition of compound binders. It is found that the ash and slag wastes may be
added to compound binders in an amount up to 40 % proceeding from their composition and particle size.
The optimal time of size reduction of the raw material composition is 10 minutes for the fly ash and slag
waste with small-sized fraction, and 15 minutes for more larger-sized wastes. The samples must harden in
normal-humidity conditions. Thus it is established that ash and slag wastes can be utilized at the receiving
of compound binders upon the condition that the activation of raw materials composition takes place. This
will make it possible to decrease the sizes of ash and slag settlers and to reduce anthropogenous impact on
the natural environment.

Keywords: ash and slag wastes, fly ash, classification characteristics, hydraulic activity, compound binders,
mineral supplement, mechanoactivation, Portland cement, compression strength, the natural environment
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O0ecneyeHme 3aMUTHI HACEJIEHUA B 31aHNH
NPH BOSHUKHOBCHHH YPE3BLIYANHBIX CHTYALHH

Pacemompenst gonpocel opeanuzauuu odecneierus 0e30nacHocmu Haceaenus RPU 603HUKHOBCHUN YPe36bi-
YAUHOU CUMYaQUuU RPUPOOHO20 U MEXHOLeHHO20 XapaKmepa Wil 6 YeI0GUAX BOCHHO20 8peMeHU, HEOOX00UMOCMU
UCNOABIOGAHUA 3AWUMHBIX CROUCME 30anU U coopyXcenuit, a maxice yoexcuws u ykpomuli. Hpoeseden o630p-
HbLL aHaAu3 CROCOD06 Onoselenus epaxcdan cuenalamu epaicadarickott oboponst. Ommeueno, vmo ¢ pocmom
IMAHCHOCMU HCUABIX OMOG U KOAUHECMBA EbICOMHBIX 30AHUU 6 COBPEMEHHBIX 20podax, 603HUKAA HeOOX0u-
MOCMb COZOAHUA NOIMAICHDIX MECIN YKPHIMUS 045 2PAJICOAH, NPOICUBAIOWNX 8 IMUX GOMAX, MAK KUK 8pems,
HeoBX00uMoe DA ONOBCWEHIA 00 ONACHOCIU ROPANCEHUS ¢ 6030VXA U RPU GOIHUKHOGEHUU HPE3GbIHALIHOU
cumyauuu, npedeabio CoKpamuInch;, CYUeCcMEenHo YCAONCHUAUCH HYMU RPOJGUICEHUA MCUABLOE ¢ GePXHUX
IMAMEH LICOMHBIX 30aHUL 00 NOOBAAbHKIX YOe cuul das yKputmus. 1IpedaoyceHo 4choab308aMb 8 3GHLMHBIX
UeAsx AeCmHUYHO-AUDMOBHIE V3abl GbICOMHBIX 30aHULE, a maKice NPOCMpPancmen G0KpYe UHICEHEPHHIX e -
MUKAAbHBIX KOMMYHUKAUUI, MAK KAK 02paxcoaniuiie KoOHCMPYKULL S0ep IcecmKoCmiu 8blCOMHbIX 30anuit no
CROUM NPOYHOCHHBIM KAYeCMEam 3KBUBUICHIMHB KOHCMPYKUUSM 02paCOeH it nodeaibHbix yoeucuty.

Katouegvie caoea: Gezonacnocms HAcelenua, 3awumusie ceoicmaa 30anui, ykpoimus, yoexcuue,
aecmHuYno-Aumosstit yzea, Aopa wecmroCmu 30anu

Beenenne

KosnyecTBo agapuit u katactpod B XXI| Beke He
yMeHblaeTces, OVIHCTBO CTUXMH He mpekpaiacercs,
Hpe 3BBIYAHHBLIC cHuTyYalmmn llpllp()}[HOl() H TEXHOreH-
HOI'O X4paKTEPA NMPOMCXOIIT BCE Yalle U MaciutabHee
MO pasHbIM NPUUHMHAM, W YTOOLI MUHUMH3MPOBATH
MOCAENCTBUAA aBapuii U KatacTpod, HeobXOAMMO 3a-
i')_'mrmspcmmum llpCﬂyll].')(‘)Kflil'l'h HaCeJIeHHUE O BCEX
HPE3BBIYANHBIX CHTYalMAX. Jlo HelaBHEro BpemMeHu
HC OBLJIO CUTHAJIOB, KOTOPBIE [peaynpexiaid Obl 0
npubankatoweiica YC. OapHako nioaeil HeODXOmH-
MO MH(MOPMHUPOBATEL O BOZHMKHOBEHHUH YPE3BLIYAi-
HOW CHUTYaltMM, OHW JOJXKHBI 3HATh CAOXKHWBIIVIOCH
00CTAHOBKY W npeacTosilyo yrposy. Tonsko Torsa
MOKHO pACCUMUTBIBATH HA PA3VMHBIE M OCO3HAHHbIE
aercTBusl, BOPOTHLCHA € MAHUKOW U APYIMMH Hera-
THUBHBIMH SBJIEHUSMHU, BOZHHUKAOIIMMNA MTPH BO3-
HuKHoOBeHnM YC.

Cpeau 3alllUTHBIX MEPONPHSITHI FPAKIAHCKOHM
00OpOHBI, OCyLIeCTBAsIEMBIX 3a81arOBPEMEHHO,
OCOOEHHO BAXKHOE MECTO 3aHWMIAET OMOBEUIEHUE
HacelleHwu 4. 01'!{'?IEEC'1‘I1TI> Hacenenme O3navaeT ceoe-
BPeMEHHO TIPEAVIIPEINTh €ro 0 HAIBUIAKOILEHCA
ONACHOCTH M co3aaBiueicss OOCTAHOBKE, a TaKxkKe
NPOHHMOPMUPOBATL O TIOPAAKE NMOBEAESHWA B ITUX

yeaoBuax., OnoBelleHWe opraHuayeTcst aas HH-
dopmaliui rpaxiad o BO3HMKIUEH Ype3BblYdiiHOMN
CUTYalllH, HavyaJe 3BaKyalluH, BO3IYIHOM Hana-
JACHUM, PATHMALTMOHHOM OMACHOCTH, XHMHUYECKOM U
DaKTEepUOIOrHuecKoM (OHOJIOrHIecKoM) 3apakKeHnm,
yIpo3e 3aTOMJEHUd, yparaHe, 3eMJACTPHCEHHN U 1p.
B cnyuae omacHOCTH Cayx0nl onoselueHus Eam-
HOH rocynapcTBEHHOW CUCTEMbl MpeaynpexaeHn
M JIMKBUMIALMW YPe3BLIMAHBIX cuTyalnii (PCYHC)
MPELY NPEXRIAIOT el MNOBCEMECTHO, e Obl OHM
HW HAXQAMJIHUCL U IS 3TOrO HUCIOAL3YIOTCH CHpe-
HBI, CETH YAWYHBIX TPOMKOTOBOPHUTENeil, KabeILHOro
TEJeBUICHHUA ropoia W paanoBellatns,

B konrue 1988 r. nepecMoTpenn u U3MEHWUIH TI0-
psanoK onoseuleHusi, C 3TOro BpeMEHW 3aBbiBaHHE
CHUpPEH, NMPEPLIBUCTLIE IYAKHW NPELNpPUATHH O3HAYAIOT
curran “Bunmatnue seem!”, a He BO3AYIIHAS TpEBOTra,
Kak 310 Gbino panbiie. B cucreme PCYUC nopsaok
OTIOBELLUEH WS HACEICHUSA TIPEeAyCMaTpUBaeT cHatalla
[pH ."11060}\1 XdpaKTepe OIACHOCTH BKJIKOYECHHUE 21CK-
TPUIECKHX CUPEH, MPEPLIBUCTLIN (3ABbLIBAIOLLME)
3BYK KOTOPbBIX O3HAYaeT eAMHBLIH CUrHA OMAcHOCTH
"Baumanne scem!”. Yenbluas 2ToT CUTHAa, JTI0IK
JONAKHBI HEMEONEHHO BKJIKOYMHUTE UMCHIIITHECH ¥V HHX
cpelncTna npueMa peveBoil urdopmarmum paino-
TOYKH, PAJINOTIPUEMHUKNW W TEAEBU3OPHLI, YTOOLI
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NpOCAYWAThL WHMPOPMAIMOHHBIC cOOOIIEHWY, A TaK-
JKE PEKOMCHIAUMH MO [MOBEAEHHUIO B CJIOXKWBILMX-
cs yenosusx. Peuepas vHpopManms nonxHa ObITh
KPaTKOi, MOHATHON M AOCTATOYHO COAEPKATC/IbHOM,
MO3BOJSAIOMENR MOHATH, 4TO CIYYHUIOCH U YTO ClIe/IyeT
aenarh. Oreyrersre nHdopManun UIKn €¢ HepocTa-
TOK CMOCOOCTBYET BO3ZHUKHOBEHUIO CIYXOB, KpH-
BOTOJIKOB, TMOABIISIOTCA PACCKA3hl TAK HA3bLIBAEMBIX
"ouesmnauer”. Bee 970 cpena A BO3SHMKHOBEHMST Ma-
HUYECKHX HACTPOSHHMN. A MAHHKA MOXET TTPHHECTH
FHAYUTEABHO OOMbilie HETATUBHLIX MOCACACTRWH, UeM
caMo CTUXHIHHOE DencTBHE MM aBapHsd.

CpoeBpeMeHHOE OMOBEIIEHME HACEAEHU O Hal-
BUTAKLICHCH OMACHOCTH, O CO3daBLICHCS B 30HE
OIMACHOCTH ODCTAHOBKE, 4 TaKKe HHQOPMUPOBAHHE
O NOPAAKe NOBEACHUS B YCIOBHAX YPE3IBLIYAIHbBIX
CUTYAIMI ABIAKTCH OHUMHM M3 TITaBHBIX MEpO-
[OPUSITHH 110 3alIMTE HACEJIEHHS B YCIOBHSIX UpPE3-
BbIUAMHBIX CUTYAUMH MPHUPOAHOIO M TEXHOTEHHOTO
xapakrtepa [3]. B obcTtaHoBKe 4pe3BbIMailHONW CHTY-
ALMF MHUPHOTO ¥ BOEHHOTO BPEeMEHW It 3a1HWThH
HaceJeHusa HeOoOXOJHMO WHPOKO MPHUMEHMTL 3a-
IIHTHBIC CBOHCTBA 3/laHWH M COOPYIKEHMI, a TAKKE
VKPBITHIL [2].

Croco0b! 32MUTH HACEACHUS NPH UPe3BLIYATHON
CHTYAllHH MMPHOTO H BOEHHOTO BPEMEHH

OnuH 13 Hanbosiee HAAEKHBIX CMOCOBOB 3a1TAThI
HACCHEHHHA OT BO3JACHCTBUS aBapUiiHO XUMUHUECKH
onacHbix pewecTy (nance — AXOB) npu Boidbpocax
MJIM PA3JAMBE SLIOBUTHIX BEUIECTE HA XUMMUCCKH
OMacHbIX OOBEKTAX M OT PATUOAKTUBHBLIX BEIIECTB
npu apapuax Ha ADC (aToMHas JIEKTPOCTaHLIMS),
BO Bpemsi CTUXUIHBbIX OencTBuit: OYPbL, yparaHog,
cMepuei, CHEXHbBIX 3aHOCOR 1, KOHEUHO, B cllydae
MPUMEHEHMUSI OPY KK sl OOBIMHBIX BHIAOB M COBPEMEH-
HBIX CPEICTB MAacCOBOro MopaxeHus — 3TO YKPLITHE
B 3AUIUTHBIX COOpyXkeHHaX, K TaKUM coopy KeHHsIM
KOJMEKTHBHON 3a1MThl OTHOCHT yOEXK11d 1 NpoTH-
sopanuaunonubie yoexuma (MPY) [4]. Kpome Toro,
JUTSE 3ALUMTBI NIOAEH MOTYT MPUMEHSTBCS H MTPOCTER-
IIHe YKPBITHS B BHJIE 1OABAJIOB M NOrpedos.

3alUTHBIE BO3MOXHOCTH MI000T0 VKPBLITUS MPO-
ABATCH TOJBKO TOra, Korjia OHoO 6)’JICT CBOCBpPCMCH-
HO 10 CHMIHANY TPEBOTH 3AHSTO YKPbiBAIOMMHUCH.
[TooTomy ybexuiia B BOGHHOE BpeM# CTPEMHUIUCH
pacriosiaraTh B MoaBajax XKuiasix gomos. brarona-
psi 3TOMY JIIOAM MOIIM OBICTPO CNYCTHTLCHA B HHUX
C BepXHUX 2Taxkei. B ybexuuwax obecneunpasach
HAJEKHASA 3alHTa OT NOPAKEHWA YAAPHOI BO3AYLI-
HOW BOJIHOI, OT B3pbiBa (pyracHwerx aBnabomo, pas-
PYIIUBIIMXCA KOHCTPYKUWW 3nanuil, Y6exume 3a-
LIMILACT YKPbLIBAEMBIX OT 00JIOMKOB 00pY A KO LM XCS
3AAHMIA, OT MPOHUKAIOLLEH PAIHALIMK W PAIHOAKTH B-
HO TiLIJIK, OT NONaJaHus BHYTPb noMenietns AXOB
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W OTPABASIOINK BeliecTs, DaKTepUaibibiX CPEACTR,
MOBBILUEHHBIX TEMIEPATYp MPH MOXKApaX, YrapHOro
rasa u Apyrux onacHeix Bbiaenenui s HC [1]. dna
3TOr0 YOEXKMILA TEPMETHIMPYIOTCS M OCHAIILAI0TCS
(GUABTPOBEHTUNALIMOHHBIM 0bopyrnosaHuem. OHO
OUMIACT HAPYXKHBIW BO3AYX, PACHPEACHNAET €0 110
OTCEKaM W CO3/1A€T B MOMEILEHHU X U3DBITOMHOE NaB-
JieHHe (roanop), 4To npensTCTBYET MPOHHKHOBEHHW O
3apaKeHHOro BO3yXd Yepes pasjiHUuHbBIE LIEIN U He-
MJI0THOCTH [2].

OneparnpHO-OPTaHMU3ATIMOHHBIE Mephl NOIBOJS-
10T 3a67arospeMeHHO TIPeAYNPeInTh HACeTeHHe 00
yrpo3e HanajeHWs ¢ BO3/1yXa WITH JIPYTO#M OMacHOCTH,
O BBEAEHMM YT POKAEMOrO MOJOKEHMUS, 32 BPEMS KO-
TOPOro BCE YOEKULLA W YKPBITHS [TPUBOAATCH B [10J1-
HYIO TOTOBHOCTH, HETPYIOCMOCODHOE HACENRHNE Ya-
CTUYIHO 3BAKYUPYIOT U3 ropona B Gosice He3onacHbic
MecTa. OnoBelleHHe HACEJIEHUA O HANBUTAKILEHCsH
OMACHOCTH MOXKCT 3aCTaTh JIOACH B J1I000M MecTe H
B caMoe HeoXMAaHHoe BpeMd. Bo Becex cayyuasx cie-
IYeT AEWCTROBATH OLICTPO, HO CNOKOIHO, YBEPEHHO
n 6e3 nanuku. Ctporoe cobMOAEHHUE MPABHIT MOBE-
JNIEHU [10 CUTHAY TPEBOTW 3HAYUTEILHO COKpalaeT
MACCOBBIE MOTEPH JKoaei [1).

Mpu BeneHUW BOEHHBIX ACHCTBUI OCHOBHBIM
CPEACTBOM HamazeHus ¢ po3ayxa Obina dombapan-
pOBOYHAS aBUATIMS, 4 CPEACTBOM TMOpaKeHuda — iy~
racHbe aBMAGOMOBL. VIpexaeHue O MpeacTosiiem
HalaldeHUU U3IMEPSIJIOCH MUHYTAMM, HO M 9TOTO
BpPEMEHHM XBATAJ0, YTOOLI 3dHATH MECTA B 3aLLIMUT-
HBIX COOpYKenunax. Takas cuctema Oniaa A0CTAaTONHO
a(pheKTHBHOI, OHA MO3BOAWIIA CMIACTH KHU3HL 3HAY M-
TeN I.:HCIM-\-r qyucny JIIOJ.'I.El.rjI B ropojax, mojaBeprasiimxcs
DoMOapIMpPOBKE BPaXeCKOH aBHALIMCH.

B coBpeMeHHBIX YCIOBHAX, KOFAa HAd BOOPYIKE-
HUHW APMU I HAXOAATCS PAKeThl C SUIRPHBIMY 3apsijia-
MU M BBICOKOTOYHOE OpPYKHE, BPEMs, HEODXONHMOE
17151 ONOBELIeHW S 00 0NacHOCTH NMOPAKEHUS ¢ BO3-
AVX4, [peaensHo cokpatnaoch. Takum obpasom,
yOexXHINa JONKHBLI pacriojaratecs B MECTax Hau-
DOJILIIETO COCPEAOTOMEHMA AIOMEH, AN VEKPLITHH
KOTOPbIX OHM MpenHasHaueHbl. Hanbosee pacnpo-
CTPaHEeHbl BCTPOeHHbie yoexnua. [Mon Hux obbiHO
UCIIOAB3YIOTCA MOABAJBLHLIC MJIH MOJYITOABAJBHbIE
OTAXKHU MPOUIBOACTBEHHDBIX, ODUIECTBEHHELIX H KH-
ABIX 3AaHUH,

Caenyer yYMTBIBATE M TO, 4TO ¢ pOCTOM 3TAKHO-
CTH KMJIBIX JOMOB U KOTMYECTBA BLICOTHBIX 3AaHUAI,
CTAHET TPYAHEE 3aHsThL MECTa B MOABAJbHBIX 9TaXax
(0cOBeHHO 3TO OTHOCUTCH K TEM MI0ASTM, KOTOpPbIE
TPOKNBAIOT HA BEPXHMX HTaxax). CymecTBeHHO ye-
JIOKHMWINCH ITYTH NMPOABHIKEHHS KHIILLUOB ¢ BEPXHUX
ITAXKEHN BLICOTHBIX 3AaHMIT 10 NOABATLHBIX YOEK ML,
G0JILIIOE CKOMIEHHE 2BAKYHUPYEMBIX, VIKNE IECTHH Y-
HbBIE MapLIK (MCTTOJIL30BAHWE JIM(PTA NPU YPE3BbIYali-
HOM CUTYyalnh 3anpeileno). CaenoBateNbHO, HYKHO
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HCKATHL HOBBIE CTTOCOOBI 3AIINTLI KATBIOB. OAMH U3
HUX — CO3JIAHME 1MOATAXHBIX MECT YKPBITHS.

[Mpu nocemeHnn YUPEeXJACHMIT ¢ MacCOBBIM Mpe-
ObIBAHWEM JIKOACH, OMNOBEILEHWE O HANAAEHUHW TTPO-
THBHHKA WM BO3HUKHOBeHMH YC MOXKeT 3aCTaTh MX
B Tearpe, Ha cTajauoHe U T. . YToObl He cOo31aBaTh
NMAaHUKHW M HEOPTAHW30BAHHOCTH B MOMEHT IMOJIa4u CHT-
HaJla O HAMAIEHHUH, HEOOXOAMMO BBICTYIIIATD YKA3AH 5]
ANMUHHCTPALIMK YUPEAIEHMUS U ACHCTBOBATH B COOT-
BETCTBMM ¢ HUMHU (OPraHMU30BAHHO MATH B YKa3aH-
Hble yOexulla uin yKpbITHs). Paboure M cayxaliue,
Haxoosuinecs Ha pabouux Mectax B MOMEHT IMOJaqvM
curHama o HanajgeHu uam YC, nomxkHb AeHcTBOBAThL
B COOTBETCTBUM C VKA3AHHAMM AIMHHHUCTPATIHK [1pei-
OPUATHS — PYKOBOAWTENS FPakIaHCKOH 000pOHBI
npeanpusitug [3].

Cepbe3HblM (pakTOpOM MONOXKHTEILHOIO pelle-
HHS BOMpPOCA 3allUUIEHHOCTH rpax/iad B 3TaHugax
M COOPYKCHHMAX SIBASCTCS ONMPENS/TINBIIATCH VKe
TEHACHIINS NOBLIIEHWS KATIUTAbBHOCTH W N0JITO-
BEUHOCTH KUJIMUIHOIO cTpouTe/beTBa. Biamen 00-
JerUeHHOMY KPYTTHOMAHEIBHOMY CTPOMTENBCTBY (TAaK
HA3LIBAEMBIM "XpyHIEBKAM") TIPHUXOAST HOBLIE 00D~
eMHO-TIJIAHHU POBOYHBIE PELICHUSA W KOHCTPYKTHBHO
Gonee coBepllIeHHBIE COOPYKEHMUSA,

B Hactosiiee BpeMsl pacnpocTpaHeHHBIM TH-
[OM XKHIBIX 3M1aHMN B KPYIHBIX FOPOIAaX ABISIKOTCH
MHOIOITAXKHBIE MHOTOKBAPTHPHBIE ToMa. MaccoBeIM
CTAHOBHTCA BO3BeACHUE AOMOB 17..25-2TaXHBIX W
BRICOTHBIX (cBbimie 25 aTaxeit). TenaeH s MOBbI-
IEHMUHA ITAKRKHOCTH TOPOJACKOH XKHJIOH 3aCTPOUKH
obocTpsieT npodaeMy 3aUIMTH HACEJACHWS MO CUT-
Hazam onopeweHmns. OnpeseeHHyIo TepenekTuBy
AJ181 €¢ pPeLUeHH S MPEIACTABASAET BO3MOXKHOCTL MC-
MOJIL30BAHM S BHYTPEHHUX TIOLIAASH MO BCel BhICO-
Te MHOTOITAXHbIX COBPEMEHHBIX 31aHuid, s s1o-
ro MPUIOJAHbI IECTHUYHO-TU(TOBBIE Y3/bl, 4 TAKKE
[POCTPAHCTBO BOKPYI MHKCHEPHBIX BEPTUKAJILHBIX
KOMMVHHKaUUH (JTJeCTHULBI KUIBIX 30aHUH, MyCco-
pPOMpPOBOIL, TPYOONMPOBOALI, AEKTPHYECKas MPOBOIKA
C JIEKTPOMUIMEPUTEILHBIMU U TPpaHC(HOPMaTOPHbIM K
npubopaMu, a TAKKE [WAXTH BEHTH/ISILLUU KOPHI0-
pa n ammoyaanenns). Muxenepusle BepTUKalbHbIE
KOMMYHHKAIIHH BO3BOAATCS OObIYHO H3 MOHOJIHTHO-
ro Kene3obetoHa B ckoNb3suiei onanyoke [2].

Orpaxnawliime KOHCTPYKILHK Siep KECTKOCTH
BBRICOTHBIX 3JaHUH 10 CBOMM NPOUYHOCTHBLIM Kaue-
CTBAM SKBUBATEHTHBL KOHCTPYKUMAM OTpakiaeHH i
MOABAJLHBIX VOeKHMIL. AAPO KecTKOCTH BOCMpPH-
HHUMAET TOPUIOHTANLHLIE HATPY3KKU OT MPHMBIKAKO-
LHIMX YacTel 3aaHus m obecrieunBaeT ycTOHYHBOCTh
M NMPOCTPAHCTBEHHYK KECTKOCTh BCEro 31aHMS
B [1POLIECCE MOHTAXA W IKCIIyaTauuun. B HEKOTOPLIX
JNAHMSIX CHAYAIA BRITIONHIIOT MOHTAX SIpa KecT-
KOCTH (THTOBOM 1HAXTHI) 10 NMPOEKTHOH OTMETKH,
4 3aTEM — BO3BCACHME OCTAJIbHBIX KOHCTPYKTHBHBIX

2/eMeHTOB. KOHCTPYKTHBHON OCHOBOW BBICOTHBIX
SAAHUHM ABIFAETCS CTAJNLHOH, Xeae300eTOHHBIH WU
KOMOMHUPOBAHHBIH KApKac ¢ MpocTpaAHCTBEHHBIM
SJIPOM KECTKOCTH MW MIOCKHUMK JrnadparMamMm —
cpassamu. Tlpu oBOpyIOBAHMW BHYTPEHHMX IJ101114~
IeH Mo Bceil BLICOTE 34aHHs 101 OTCEKM I pas-
MEIIEHH ST VKPbLIBAEMBIX BaXKHO OyaeT W30JMpOBaTh
MOMEIIEHHMSsI OT BHEITHEWH cpelbl MYyTEM YCTAaHOBKH
BO BXOJAX B HMX 3alLMTHBIX METANTUYECKHUX MOJO-
TeH [2]. [TpaguiabHasg OpraHu3aums 3alMTHOTO KOM-
MJeKca MO3BOJUT B CUYUTAHHELIE MUHYTBI 3aHATL 9TH
crieliMadbHBie YKPBITHS BCEM, HAXOAAILMMCS B 314~
HUH. B HUX 10X HO OBITH MPEIyCMOTPEHO caHMuTap-
HO-TEXHHUYECKOE W FHEPTETHYECKOE 0DOPYIOBAHHKE,
KOTOPBIM 00BIYHO OCHAILAKTCA JIECTHHYHO-TH(TO-
BbI€ Y36l [1].

[MosTaxkHble ybexKHILa B si/ipax KecTKOCTH obe-
crievar 3aliuTy YKPbIBAIOUIMXCS 11PH A30BITOMHOM
aasnerun 100...200 kl1a. B 3aBucumocTn o1 mecT-
HbIX OCODEHHOCTEN (3HATUMOCTH palioHa 3ACTPONKH,
BAXKHOCTH 00BEKTA M AP.) B KAXKIOM C/AYHAS MOIVT
3aaBATLCH KOHKPETHBIC YCIOBHSI, ONpelensioiime
BBLIOOP 00BLEMHO-KOHCTPYKTHBHBIX H 00BLEMHO-TIJ1a-
HUPOBOYHBIX pelleHWH A5 30aHUi NOBLIIIEHHON
STAKHOCTH W JLJIS BHICOTHBIX.

OTHCABHOIO pacCMOTPEHNS 3aCHYXKHUBAIOT BO-
MPOCHI 3aMMUTLI HACEJIEHHUS BO BHOBbL CTPOSILIMX-
cd 9...16-9Tak HBIX JKUIBIX T0Max. B 0OCHOBHOM 3TO
KHPITHYHbBIC 3IAHIA, YACTO €O COOPHBIM MK cHop-
HO-MOHOJWTHBIM KAPKACOM M3 XKeseszobeToHa, obe-
CIICYMBAIDIIMM COOPYKEHHIO HCOOXOAMMYIO KECT-
KOCTB [2].

B NMpakTHKe CTPOUTENLCTBA NMOCHE/IHUX JeT BCe
OOJLIIEe NIPUMEHEHNE HAXOMAT TaK HA3LIBAEMble
LLUMPOKOKOPTIVCHBIE 3AaHuA (lupuHoil 18...21 m).
Takue coopyxkeHWsi UMEIOT ODBIMHO IBE-TPH TMPO-
NOJIBHbIE KAMUTAJLHBIE CTEHBI U MHOIO MOMNEpey-
HBIX. DTO MOJOXKHUTENLHO CKa3bIBaeTcsl HA UX 001Iei
yeTodupocTH. lNonobHble KOHCTPYKIIHW 1AI0T BO3-
MOXHOCTE (DOPMUPOBATE BOKPYT JACCTHHYHO-TH(TO-
BBIX V3JIOR MOMELLEHHWSA A5 TIOITANKHBIX YKPBITHII,
CrocobHBIX 0DeCcIeynTh 3ALMUTY MPH NaBJICHUH BO3-
NYWHOW yaapHo# ponnbl okono 30 kila {2]. B casn
C BBILIECKA3AHHBLIM, XUTEJIAM MOCTEAHHX BEPXHUX
ITAXKEH, MPOXKMBAKIINAX B BLICOTHhIX JOMaX. Heob-
XOAWMO CIYCTHTBLCH Ha 2—3 3TaXa 10 NMOMELLEHMs
JIECTHUHHO-TU(TOBOTO Yi1a.

[TosTaxHble YKPBITHS B TaKUX J10Max CMOTYT
JAULNTHUTEL TAKXKE OT MOPAXKCHMS 00JIOMKAMM KOH-
CTPYKLUWH 3AaHWI, paspyLIEHHBIX YIapHOH BOITHOI.
OHH MOIYT MCIOJB30BATLCS HE TOJBKO BO BpeMs
BOEHHBIX JACHCTBUI, HO M NPH ONACHOCTH BO3HHK-
HOBEHH A Ype3BLIYAHBIX CUTYaAUHN TEXHOTEHHOTO
xapakTepa 1 npu semaeTpsacenun |1]. Beuny Hanuums
OITACHOCTH MOPAXEeHUS OO0JOMKAMM, OCKOJKAMH W
B3PbIBHOI BOJTHOM B pe3yanTate rnaaeHus doenpunaca
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(apTHANEPUHACKHUI CHapAL, pakeTa U T. 1.) BO3JE
3..11I!H1«Ii"i1 MPOABMAKCHHUA VparaHa, KHUTETAM OracHoO
HAXOJAUTHCA HA MPUJIOMOBONH TEPPUTOPHHM Yy BXoada
B 3[1dHMHE, HCOﬁXOﬂHMO NMOKHUHYTBE OIMACHOEC MECTO U
VKPBITLCS B 31aHMH.

Jagmouenue

st HaneXXHOM 3allMThl JIKACH 0T OMmacHOCTEeH,
BO3HUKAIUMX [1PH BeIeHUM BOEHHLIX IeACTBHEA WK
BCJIEICTBHE ITUX AeHCTBHH U MPH Ype3BblUail HbIX
CUTYALMAX, KOMIJIEKCHO TPUMEHSIOTCSH pa3IMYHbIE
crmocobbl U cpeacTsa: OOyYeHWe HAace IEHMs 1IeiCTBN-
SAM TIPWA YPE3BLIYANHBIX CUTYALMSAX MPUPOLHOTO M
TEXHOT€HHOrO Xapakrepa, OMnoBelleHue rpaxian od
OIMACHOCTH. VKPLITHE B 3ALIUTHBLIX COOPYIKEeHMAX
(vBexwuia, NpOTUBOpaAMATIMOHHBIE YKPBITHS, TPO-
CTeIMe YKPBITHS M CKJIAIKH MECTHOCTH), B 3aHH-
SIX C MO3TAKHBIMM MECTAMM YKPBITHSI.

YuuTbIBask KOMIUJIEKCHBIN XapakTep 0003HAYEHHON
MpodaeMbl, HEOOXOAMMO CTPOTO W HEYKOCHHUTEIBLHO
CJIC/IOBaTh YCTAHOBIEHHBIM MpaBHjiaM MCMOJb30Ba-
HUS 30aHUU [UISL YKPBITUS B YCIIOBUSAX YIPO3bl MIIH
BO3HHKHOBEHH S YPe3BbIYalHBIX CUTYALMI, 9TO 110~
MOXET COXPAHHUTL JKU3Hb U 3I0POBLE JIIONEH MPH BO3-
HUKUIUX OMTACHOCTHAX.
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Ensuring the Protection of the Population in the Building

in Case of Emergency

The paper deals with some issues of population protection in natural and anthropogenic emergency cases, in
conditions of wartime; necessities to use protective properties of buildings, constructions and shelters are empha-
sized. Held analysis was carried out in order to reveal measures of informing citizens via civil defense signals
in current conditions, it focuses also on the use of stairs, elevators of high-rise buildings and spaces around
engineering vertical utility lines for the purposes of protection. Frame fillings of stiffening cores in high-rise
buildings are equivalent to the frame fillings of basements in their strength properties, so they can be used for
safety protection purposes. It has been noted the increased number of floors and high-rise buildings in modern
cities has necessitated construction of floor shelters for residents of these houses due fo the extremely shortened

time ro inform them about air hazards and in the event of an emergency; routes of residents from upper floors
to basement shelters have become more complex for shelter.

Keywords: safety of population, protective praperties of constructions, shelter, stair and elevator element,

stiffening core of a building
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N HHOBANMOHHDbIE, MHTEPAKTHBHbIE (DOPMBI 00yYeHHUS
B YHHBEPCHTETE HA NMpUMepe MYJIbTHMEIMHHOTO
y4€OHOTr0 nocoOus 1Jsi CTYJAEHTOB 3K0JIOTOB

[Ipugedenst dannsvie anaauza npoyecca co3danusa u ONbIMA GHEOPEHUST U NPUMCHEHUA 6 @blCUieM 00pa3o-
BANUU UHHOBAUUOHHBIX, UHMEPAKMUBHBIX 00PA308AMENbHBIX PECYPCO8 HA NPUMEPE MYAbMUMEOULIH020 VieD-
Hoeo nocobus "Memodot u coopyycenus das ouucmiu cmouibx 6od”. Paccmompennt eco cmpykmypa, cxema
npouszgodcmed, NPAKMUKA IKCAAYAMAUUNE 6 nPenodasaiull IK0A02UHeCKUX Jucyuniun 048 cneyudiucmos
u bakaaraepoa cneyuanrshocmu "Jionoeus u npupodonoaszosanue” i 0aHa OUCHKA KAYECMEa 31eKmpPoHHO20

0Gpazoeamenbhoco pecypea.

Karouegwie caosa: unmepakmuensie gpopyoi 06yuenus, myabmumeduiinoe yuebnoe nocodiie, yueonotit huibm,
INEKMPOHHbIA 00PA30BAMENbHbBIIL PECYPC, OHUCIMHLIE COOPYICCHUS, 3K0A02U ecKkoe odpazoaaiiie, darKaiaap,

L‘.’H_I-‘d{‘.’f.’?!, IKOA0SUA U HPh‘f)ﬂ(jOHO.'NJ.?DRGHH(’

Beenenne

CoBpeMeHHBIH YPOBEHBL OOpazoBaHus Tpebyer
MPUMEHEHMSI HHHORAIIMOHHBIX TEXHOJOMMH 06yue-
HUSL, MO3BOMSIIOWMX CTYIACHTAM HE TOJALKO OBJIae-
BATE TCOPETHYCCKHUMH FHAHUHAMM, HO H IIPHUGDCTLI'I'L\
npodeccuoHaibHble HABLIKK. B Halle Bpems yueod-
HEIW TIpOLEeCC MPOXOAUT B YCITOBHSIX MAacCOBOH WH-
chopMalm3anum, KOMMYHHUKalnu Beex cdep oodtie-
CTBEHHOW KH3IHHW. BHCleifHI-IC COBPEMEHHBIX CPENCTB
CBSI3W TPEOYET CVILIECTBEHHOIO PACIIMPEHUSI METOOB
obyuenns |1, 2]. UuHOBaLIMOHHBIE, HHTEPAKTUBHDBIC
hopMbl 0OyUeHNs B YHUBEPCUTETE HEH30EKHO 3aMe-
HAKOT CTapbie crnocobbl: AVIAHTOPHUH, N0CKA, JICKTOD
Ha HOBBLIE! KOMITBHOTED, 3KPAH, TTpOorpamMmma, {]JI-UIhM.

Ocob0oe MECTO CPEILH PA3ANIYHbBIX CPEACTB 00yue-
HHH 3aHHUMAKOT M)’Jlb'I'I1f\1C,|'llrIijIl-lb!L’ rl()t.‘()ﬁHi!.. KOMIBIO-
TepHbie MporpaMmbl U BuaeoduaAbLMBL. OHM Hanboaee
athheKTHBHBI B TIPOLIECcce MpernogaBaHus CITOXKHBIX THC-
LIMTIZTHH C I'pii(’]]lI'ICCKI-iMH KOMITOHEHTAMH, a4 TaKXKeE
/151 0030PHBIX KM, OCBELIAKLLMX CITOXHbIN 11151
MOHUMAHUS MaTepuas, KOTOpPLIH 3HAYMUTENBHO Ha-
rasgaHee MoxeT ObITh MOKa3zaH Ha MJAHIIETE WIIH
skpaHe. Beicokas uenecoobpasznocts n sdupexTni-
HOCTh l-l;-!ﬁ_'ik}}lil{_‘-'l'L‘H npu MCnoab30BaHHUH MYJIBTH-
MEAWHHBIX CPEACTB CTYJACHTAMM 3404HON U AMC-
TAHLUMOHHOW (hopm 0Oyuenusd. B nocnenHee gecs-
THJETHE STHM METOAHKAM yaenserca Bce Gomablie
BHUMaHU [3—06], onyOaUKOBaHbBI AMCCEPTALIMK MO
CO3MAHMIO M TIPAKTHKE TPUMEHEHMW S MYJIbTUMEIH -
HBLIX 2MEKTPOHHBIX YUeOHbBIX nocobuit [7].

B mporiecce moATOTOBKH HaKasaBpos W crieliHanmi-
CTORB IKOJIOTOB BOJTBIIOE 3HAYCHWE UMEIOT TUCHTHTITHHBI
"TpombitiierHas akonorus”, "TexHOreHHBIE CHCTEMBI 1
sKoNorHueckuil puck”, "TeXHUKA 3a1LNThI OKPYKAIOLICH
cpeibl”, MpU H3YUYEHUM KOTOPBLIX CTVAEHTBI 3HAKOMSIT-
Csl ¢ MHIKEHEePHBIMM METOMAMMW M CPEACTBAMM 3alNTLI
OKPYIKAIOIIEHN CPEIBI OT MPOMBIIIIEHHLIX 3arpsa3HeHH .
TpeboBaHus K ITHM TUCLMITIMHAM OTPAXKEHDBI B KOM-
MNETEHLIMAX {ilﬂ_f_lcpil_rlhHOI'(’) rocyadpCcrseHHOTO 06|J;l'10-
BaTE/JIBHOIO CTAHAAPTA BBICLLCTO NPOheCCHOHATBHOIO
obpasoBaHust no HanpapiaeHuto noarotosku 022000
"IKONOrus 1 rnpupoaonoibiosaHue” 8.

r]U:)'I'U“ V 4408 COBEPLUCHCTBOBAHMH OPraHMWIallnK
CaMOCTOSTENBHON paboThl CTYAECHTOB Ha Kadenpe
"DKONOTUS, PeCypConoib3oBaHue H BE30MACHOCTD
AKHusHenesitenbHocTH" coBmecTHo ¢ "JlabopaTtopuei
HHGOPMALTMOHHBIX 0Dpa3oBaTeNbHbIX TeXHOTOrni"
THX00KeaHCKOro rocyaapcTBeHHOr0 YHHBEPCUTETA
(TOTI'Y). XaGaposck, 66110 paspabotaHo MyibTume-
AWitHOe yueOHoe nocobue "MeTolbl U COOpPYKEHMS
TSl OYMCTKHM CTOMHBLIX BoA . B HacTosiliee Bpems
NaHHOE MYJLTUMETHHOEe yueGHOE MocoOHe YCTEeNTHO
MNMPUMECHHACTCH B K_Vﬁ‘dH'L‘-K(’IT\.[ FrOCYIapcTBEHHOM VHH-
pepeutere (Kyol'V), KpacHomap.

MynsrumenuitHoe yuedbroe nocobue "MeToabl H
COOPYKEHMS U1 OYMCTKH CTOMHBIX BOA" MpeacTan-
aget coboit DVD auck ¢ MymeTHMEIHITHON OCHOBOM,
YMaKOBaHHOE B KPACHBYH KOpoOKY ¢ SpKOH 00/10XK-
KOI1, Ha KOTOPOI yKa3aHbl BCE JAHHbIE 0 MTocobUM 1
€ro aBTOPCKOM KoJu1eKkTHBe (puc. 1). O0beM namsiTy,
3aHMMaeMblil mocoduem, coctanasier 4,2 I'6, n oHo
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MynbTUMEnMrHoro yuebHoro nocobua

Anekcei BAHKUH

RO MronmecEnt iy NURHT CETIN oo ey

anvHa BonocHukoga

AT TR0 i, SOUEE Erbire Saiorm,
Web auaans

Anekcen MBaHuyeHKo
Chemia 1 MOHTaX

Auapen BopoBckon

MHCTHTYT
HMHDOPMALMOHHBLIX
TEXHONOTUA

NaGopatopws
MHPOpMALMOHHbIX
obpasoRaTentHbix

» pecyptos

2008
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Okonorus, [pombluneHHas akonorus,
TexHuKa 3aWnTL! OKPYIKAIOLIEN CPebl

o ——

Puc. 1. O0ioKKa My sTHMELHAHOrO Y9eduoro nocodous "MeToas B COOPYKEHHA LIA OMHCTEH CTOYHBIX Box"

JIErKO moMelnaeTcs Ha aucke. YueGHoe mocobue cosna-
Ho B hopmare HTML, nostoMy ero MoXxHO OTKPbITh
¢ nomoulblo nporpaMmmsl Internet Explorer Ha 106om
COBPEMECHHOM KOMITBIOTEPE. DT0 vuebHoe rocodue 3a-
PETUCTPHPOBAHO B ACTIOIUTAPUH DIESKTPOHHBIX U3Aa-
it dIYI1T HTL "Uudopmpeructp” cBHACTENbCTBO
No 18158 ot 25 espana 2010 r. Ne (0320902795.

MynsrumenmitHoe vuebHoe nocobue nocesilueHo
COBpPEMEHHBIM METOAAM OMHUCTKH DBLITOBBIX M [TPOM3-
BONCTBEHHBIX CTOYHBLIX BOIL M 06paboTKy ocaakos. [oa-
POOHO OIMHCAHBI MEXAHWYECK e, XUMUYecKHe, (hHINKO-
XMMHUECKHe, OHOIOMMYecK re, AMeKTPOXMMITIECK e Me-
TOMIBI OUMCTKH, & TAKKC METOILb! YTHIM3aLUH OTX0/I0B.

enbio co31aHna TAKOrO NOCODHs OblIO MOBbILLIE-
HMe KauecTBa yueOGHOro nmpoiiecca myteM paipadbor-
K1 W BHEJIPEHW S MHHOBAITMOHHBIX, MHTEPAKTHUBHbIX,
MYJIBTUMEINIUHBIX 00pa3zoBaTe/bHbIX TEXHOIOTHH M
METOANUECKOE 0DeCiieueHe 3KOIOTHUECKOro obpa-
30BaHMS B BLICHIEM YUEOHOM 3aBEAESHMH.

3anaun co3aaHNA MYJALTHMEIHHHOro y4eOHOTO
nocodus:

1. IMTokasaTh BO3MOKHOCTH COBPEMEHHbIX METOIOR
OUMCTKH CTOYHBIX BOJL.

2. OrrcaTh METOIBI U COOPYKEHH S OYUCTKH ObI-
TOBBIX W MPOM3BOJICTBEHHBIX CTOUHbLIX BOM, TPUBECTH
MX CXEMbl M Pa3bCHHUTDL NPUHLLKIT AeHCTBHSIL.
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3. BeimonanuTe aHUMAaIMOHHBIE PUCYHKH U (hOTO-
rpadmn HanboJsiee pacnpocTpaHeHHBIX COOPYKeH M.

4. PazpaboraTh KOMIBIOTEPHBIH TECT AN MPO-
BEPKH 3HAHMH CTYICHTOB MO OTAC/ILHBIM pa3aciam
OUMMCTKY CTOMHBIX BOM.

5. IpoBecTu BUIEOCHEMKY, CMOHTUPOBATL M 03BY-
YuTh yueOHbI (huasM "OUHCTHLIE COOPYKEHHNS CTOY-
HBIX BOA" HA NPUMEPE QUUCTHBIX COOPYKEHMIT KaHa-
auzaumn (OCK) r. Xadaposeka, MYTI "Bonokanan™

MeToap! co3AanHs MYJIETHMEIHHHOIO Y1eOHoro Nno-
coOmMA: aHaMH3 JTUTEPATYPHBIX MCTOYHHKOR, aHATH3
nokymentaumun MYTT "Boaokanan™ r. Xabaposcka;
CHHTE3, CPaBHEHME, 0DODIICHME; BUACOCHEMKE, O3BY-
YMBaHUE, aHuMalMoHHag 3D rpadmka: KOMNbOTEP-
Has 00pabdoTKa NOJYHUEHHBIX PE3YJIBTATOB, BEPCTKA
nyonukamus DVD anckos. Myastumeanitioe yued-
HOE [M0CO0HE peajM30BaHO C MOMOLLEI KOMITbIOTED-
npix nporpamm: Microsoft Point Page; Word; Excel;
Lotus IBM: 3d Max; Adobe Photoshop, Studio.

Peayavrarsl, CTpyKTYpa CO3aHHOTO MYJILTHME-
AMIHOTO yuebHOTO rocobusi "MeTonkl i coopykeHns
JUISE OQYHUCTKM CTOYHBIX BOA" BBITJISLAMT CHE/IYIOMIHM
obpasom. [lpu 3arpyske AMCKa, a OH [MOMEWAETCS
B DVD ROM kommeioTepa, Ha JKpPaHE caMOCTOs-
Te/ThHO OTKPbIBAETCH OKHO ARTO3aMYCKa, HA KOTOPOM
HAXOMAMTCS PsLIL APJABIKOB: yueGHoe rocobue, yuebHbIi




T

mnem, konek (nns npocmoTpa punema). [TotoM K3
3TOr0 OKHA ¢pa3y MOXHO MeperuTH Ha NPoCcMoTp To-
cobusg win puiIbMa, KIMKHYB 10 BEIOpaHHOMY Sgp-
JNBIKY. MyabTumeauinHoe yuebHoe nocodbue umeeT 1Be

MeToabi U coopyKeHus
ANSi O4UCTKYA CTONHbIX BOA

caMoCTOATENbLHEIE YacTH: 1) caMo rocobue (TekeTo-
Bag 4acTh M WTIOCTpaliu) U 2) yueOHbIH dUuInMm.
Kormga orkpeiBaercsi yaeOHOe rnocobue, TO CTYAEHT
nonagaet Ha okHo Copepxanue (puc. 2). B nanHom
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Pue. 2. Crpykrypa myasTuMeanitnoro yuedunoro nocobna "MeToan B COOPYKEHHA IS OYHCTKH CTOYHBIX BOa"
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OKHE MMEIOTCS KHOIKHU: ColepKaHue, Briepe/l, Has3all,
CIIMCOK MCIMOJIb30BAHHBIX UCTOYHUKOB M KOHTEKCT=
HOe MEHIO, KOTOPOE HAXOAMUTCS Ha BCeX JIMCTAX IMo-
COOMS M TO3BOJSIET MOJL30BATENI0 BEPHYTHCS B CO-
JepXaHue W MPoaUCTaTs nocoGue Mo crpaHuiiam
BNepel M Hasad. B KOHTEKCTHOM MEHIO COAEpKATCS
KHOIKHW: cooepXxaHue, BBEACHHWE, CIOBAPb, TECTHI,
00 aBTopax, BUuaeo. OHKM NO3IBOALOT NOJIL3OBATENIO
BEPHYTHCSE MJIH POCMOTPETh TOT WKW MHOW pasne)
M3 110000 OTKPLITOrO OKHA.

TexeToas 4acTh YUeOHOTO MOCOOUd BKIIOUALT:
o01IMe MOJOXKEHU, ONHUCAHHE METONOB OYHCTKH
CTOYHDBLIX BOM M OYHUCTHBIX COOPYXXEHWI, aHWUMAll1-
OHHbIC PHCYHKH U (poTorpadmu, cIOBaph OCHOBHBIX
TEPMHHOB W OnpeaeneHuit, Yuedbnoe nocobue gaet
AOCTATOUHO [MOJHOE MPEACTABIEHHE O COBPEMEHHBIX
METOAaX OYUCTKH OBITOBLIX M MPOHU3BOJICTBEHHBIX
CTOYHBIX BOA W 00paboTkn ocakos. [MonpobHo onu-
CAH Bl MEXAHHMUECKHE, XMMHUecKue, (PUIMKO-XUMH e~
CKHe, DMOoIornyecKme, 21eKTPOXHMHUYECKHE METO/Ib
OYMCTKH, 4 TAKXKe Crnocodbl YTHAU3ALUSA OTXOMOB.
OnucaHmne OYMCTHLIX COOPYXKEHHI MOCTPOCHO MO
crenyIouei cxeme: ornpelnesenne, cxema padboTsl,
NPUHLIAT AEWUCTBUY, 001acTh NPUMEHEHWS!, JI0CTO-
WHCTBA M HEAOCTATKH.

Kitiouesble 9Tanbl 0OMHCTKH CTOYHBIX BO/ MPOMJI-
NOCTPHPOBANBI AHUMUPOBAHHO-AUHAMMUYLCKU MK
M300pakeHUSIMU CIICAYIOIINX COOPYXKEHHWIL: peleT-
KH, MECKOJOBKM, paAHaJibHOIO OTCTOMHUKA, MHAPO-
LIMKJIOHA, aopoTeHKa. Kak npasuiio, 9TH COOPYKeHWS
TPYHO PACCMOTPETL HA MPOU3BOACTBE, OHW BKOMAH bl
B 3EMJTI0 WJTH BOODIIIE 3aKPLITEI, 8 CXEMBI B MEYATHBIX
yueOHMKAX HE Jai0T MOHUMAHWS NpUHLUMNIA paboThl
M UHKAWYHOCTH ACHCTBUS MEXaHW3IMORB, MO3TOMY
AHUMUPOBAHHbIC KAPTUHKM 3D rpapuku nokasel-
BAIOT BCE CJOXKHBIE ACMEKTbl MeXaHW3Ma AeHCTBHH
(puc. 3).

BTopoit coctaBHON 4acThid paccMaTpHBaeMoro
nocoous spjisgercs yuedounin puabm "Ouncrrbie coo-
pyxenns ctounbix son”. B huibme pacemarpuBaeTes

TEeXHOJIOTHYEeCKast cXemMa OYMCTKM TOPOJICKMX CTOY-
HbIX BOJ HA OMMCTHBIX COOPYXKEHHMAX KAHAJIM3AIINH,
KOTOpbIe SIBJISIIOTCS OJIHUM H3 CTPYKTYPHBIX I104pa3-~
JielleHWH ropoja.

DuibM HATAHIHO TEMOHCTPUPYET BCE 3TArbl
OYHUCTKH CTOUYHBIX BOI M MPENOJIHOCUT 3PUTEAAM
MOCAEAOBATENBHY IO PAdOTY OUMCTHBIX COOPYKE-
HHH: MPUEMHON KaMepbl, PENIETOK TOHKOW OYNCTKH,
A3PHPYEMBIX MMECKOJOBOK, PalHallbHbIX OTCTOHHM-
KOB, a9POTEHKOB-BBITECHUTENCH, a TAKXKe coopy-
KEHUA A5 00paloTKK ocalKa: WUAOYIAOTHUTERU,
MECKOBbIE U WJIOBLIE TIIOLAAKH. Buaeopuibm ripei-
CTaBJSIET OT/IENBHBINH 0OYVYaIONIMIi JIEMEHT, KOTOPBIH
MOKAa3bIBAOT HA NMPaKTUYECKUX 3aHATHsIX. [Tponon-
KHTENbHOCTh (PHUABMa COCTABISIET 22 MUH, UTO Jer-
KO [MOMEIIAETCSA B OMMH ayAMTOPHBIN 1ac, BKIOUas
KOMMEHTAPUHW TpernojapaTens U KOHCMEKTUPOBaHHE
CTYAEHTAMW OCHOBHBIX TTOJIOKEHWH.

DuibM SABASCTCH CAMON C/IOKHOM 1ACTBIO paboTHI,
MO CYTH, OH SABASETCH OTACJbHBLIM, 3AKOHUYCHHBIM,
00yJaoUIAM JIEMEHTOM, B HEM MCIIOJIL3YeTCs 00pas-
HOCTL M DMOIIMOHAABHBIH (akTop, €ro AEMOHCTPH-
pYIOT Ha ripakTuueckmx sanatusx. Ha 6a3e narnoro
yuedHoro Gmiabma Co31aHbl METOAMYECKNE YKA3ZAHNA
JUISL BBINOJTHEH WS TIPAKTHUECKOH paboThl, CTY/IEHTHI
PUCYIOT CXEMY OYMCTHBIX COOPYKEHMI, paccMarpy-
BAIOT MOCACAOBATEALHOCTL PACTIONOKEHWS W NPHi-
LUIBl UX paboThI.

CoeMKH GUIIBMA 3AHSIA S YaCOB HA NPEANPUITHA
OYMCTHBIX COODPYKEHHUIT KaHanusauuu r. Xadapos-
cka, MYTI "Bonokanan", nocie 3Toro ornucaHo pee
YBHIEHHOE, CO3/aH 3aKaaApoBbIH TeKCT (hulbMa, 1Mo
MJIaHY KOTOPOro OB OCYIIECTRBICH MOHTAK BHIEO-
nHQopMarmmn. JLTg Kaxaoro TeKCTOBOTO ONMUCAHNH
OB TOUHO TOAOOPAH BU3YATBHBIH P M300pakeHNUH
COOpYKeHUH, ¢ anuMauneil. 3arem TekcT Obl1 03BY-
YeH AMKTOPOM, 3alMCaH H COOTHECEH C BLIDpaHHbI-
MH Kﬁ,ﬂ,pﬂM H CHHATOTO MaTepHalia, ﬂOG'dBJICH bl THTPBI.

B (puabMe paccMaTpuBAETCS TEXHOJOTHYECKAH
CXeMa OMMCTKYM FOPOACKUX CTOMHBIX BOI HA OMUCTHBIX

Puc. 3. lpumep semoncrpannn B yuebnom nocodun gororpadguil 1 cXeMbl OYHCTHOTO COOPYKREHHA — PAAHAIBLHOIO OTCTORIMKA:
! — Tpyba nas nojgaun sodbl; 2 — ckpebku: 3 — pacnpeaeanrebHag vaua; 4 — BOAOCAMB, 5 — OTBOJ OCANKA
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COOPYXEHMSIX KaHau3auuu r. XabapoBcKa, KoTopble
ABJSIIOTCS OOHUMK M3 KpynHbIX texos MYTI "Bono-
kKaHan". OUHCTHBIE COOPYXeHMS ObLJIM 3amnylIeHbl
B pa6otv B 1983 r., u 1o ceii J1e€Hb OHU OCTAKOTCS
kpyndeiinmn Ha JancHem Boetoke, obecnietinBas
BBICOKYIO CcTeMeHb HMOTOrnYecKo OYUCTKH CTOY-
HbIX o, o GO/BLLUIMHCTRY OCHOBHBIX MMOKazaTesnei
3 hekT OUUCTKH cTOKOB cocTasaseT o1 90 no 95 %.
[Tpon3BOAMTEABHOCTL OUUCTHBIX COOPYXKEHUNH —
220 THIC. M /CYT., 4TO HA CErOTHSINHAN IeHb A5
ropona XaGapoBeka siBAAeTes HEMOCTATOUHBIM.

Craeayiommm 3j1eMeHTOM vaebHoro nocobud sip-
JAETCH NEKTPOHHBINW TECT, KOTOPLIK BXOAUT B (QOHI
OLIEHOYHBIX CPEICTB 3HAHUI CTYAEHTOB. TecT cayxuT
7SI MOHMUTOPUHTA TEKVILEHN YCIIeBAeMOCTH CTYAEHTOB
M OCYUIECTBACHU S MPOMEKYTOUHOH aTTeCcTallMK 1no
[pejMEeTy, OXBaTblBaeT YYeOHbIH MaTepuan mo pac-
cMmarpuBaemoi Teme. Tect coctont us 167 KOHTPOIIB-
HO-H3MEPUTEIbHbIX MATEPHAIOB, 3aaHWUS NpeIcTaB-
JEHBI B 3aKpLITON (hopMe U pa3sdUTLI MO OTAETBHBIM
pasnenaMm. TecT CHHTE3UPYET 3HAHKUA MO pasaenam
H3YYaeMOro MOAVS AUCLUMIIHHBI, €T0 BOMPOCH! Tpe-
OYIOT PasMBIIIJIEHHST, YCTAHOBICHM S CBsI3eH MeXIy
OTACTBHBIMU MOHATHUIMH, 3JAKOHOMEPHOCTAMM, M0-
MCKA AOMOAHUTENbHOI nH(pOpMaliun, 3To NO3BOIS-
€T CTYACHTAM NOJIYUHTh KAYECTBEHHOE M LUEJIOCTHOE
npejacTaBieHHe O paccMaTpuBaeMoi obiacTH MH-
KeHepHOoi nedaTenbHOCTH. TlpencTaBneHHbIE TECTb
MOTYT piIG{)TﬂTI) K4K B TPEHH pOBOH HOM, TdK H B KOH-
TPOJUPYIOLIEM pexumax. PesyibratoM npoBeeHus
TECTUPOBAHMS ABJISIETCS TIOJIYMEHWE ATTeCTAllNK 1o
NAHHOHU TeMe,

[IpakTaka npuMenenus. PaccMaTpuBaeMoe MYyJb-
TuMenuitioe vuegHoe nocodwe "MeToasl U coOpy-
KEHUS I OYMCTKHM CTOYHBLIX BOM" MCTOJb3YETCS
B 0byueHuH cryiaedTos ¢ 2008 r. no Hacrosilee BpeMs
B TeueHue |4 cemMecTpoB 18 MHKEHEePOB-3KOJIOroB
no cnenmanbHoctu 280201 "OxpaHa okpyxkatouei
cpeibl U paliMOHATBHOE UCTMOJIb30BAHME MPHPOAHBIX
pecypcos” |9] ¥ TakKe Mo HarpaBIeHU KO MOATOTOBKHN
022000 "Dkonorus u NPUPOAONONBL30BAHNE" B He-
CKONIBKMX By3ax crpanbl: TOTY, KyoI'V, JansHero-
CTOUMHOM (peaepaibHOM YHUBepeuTeTe, CaxalnHCKOM
TOCYTAPCTRBEHHOM YHHUBEPCUTETE.

[MpuMeHeHWE 3MEKTPOHHOTO MYJIBTUMEAUHHO-
ro nocodbusi npuaaet obpazopaTelbHOMY Ipalleccy
HOBBIE KavecTBa. brarogaps coueTaHMIO 21eMEHTOB
HHGQOPMAITMOHHBIX 1 00pa3oBaTeTbHBIX TEXHOJIOTHH
MOXKHO TIPHBHTH 00YYaeMbIM HABLIK KM aKTUBHOIO Cca-
MOCTOSITENTLHOIO OBNAMCH ST 3HAHMUIMM, CAMOKOH-
TPOJAS M CAMOAMCUMILIMHBIL, COPUEHTHPOBATL UX HA
MPAKTHUYECKOE MPUMEHEHHWEe MOJAYUEHHbBIX 3HAHUHA
B JanpHei el npodeccnoHa bHON 1eATeILHOCTH,

MyibTuMenritHoe yuebHoe mocobne HCIoIb3yeT-
csl Uit npenofaBanus aucumnind "TlpombiiieHHas
akostorust”, "TexHuka 3aluThl OKPYKaouei cpenbr’,

"TeXHOreHHBIE CUCTEMbI M IKOJOTHYECKUA pHCK",
MPH H3YYeHUH KOTOPBLIX CTYIEHThI 3HAKOMATCH € HH-
SKEHEPHBIMM METOIAMH W CPENCTBAMH 3aLUTLI OKPY-
Xawuled cpeabl OT MPOMBIIIAEHHBIX 3arPA3HEHHUH.
Vuebitoe nocodne yao6Ho ¥ rpaMOTHO MPCIOAHOCHT
yueOHBbII MaTepuan U UCNOJAbL3YETCs KAK [TPUMED Ha
Kypcax "TexHOJOrMK CO3TaHHS 2MEKTPOHHBLIX 00-
pasoBaTENbHBIX pecypcos” Ans mpenonanaTenei
BLICIIMX yuyeOHBIX 3aBeneHnil. Ha npumepe atoro
nocobus odyualoT IpenoiaBaTe/ei, KaKk co3gaBaTh
WHHOBAUMOHHBIE 0Opa3oBaTe/ibHbIE PECYPCHI A1
BbICIIEN IKOALL [9].

[MpuMeHen e JaHHOTO MOCODMA MMEET PAL M110-
COB: rOTOBbI WHQOPMAITHOHHbBIA MTPOAYKT UCITOIb-
svercH als obyyeHMsl CTYAEHTOB M KaK CamMoCTOs-
TEABHbIH YUeOHbIH TPOAYKT peaiM3yeTcs B Apyrue
BbICIITAE VueOHbIE 3aBENEHMS; COKPALLAeT BpeMs W
ViyyilaeT KadecTBO METOMMYECKOTo obecrneueHus
JUCTAHLMOHHBIX TEXHOMOTWI 00pasoBaHWs; Cro-
CODCTRYET 3KOHOMHMHM CPEICTB YHYPEXKJIEHNS HA Bbl-
3MHBIX CeCCUAX, MmeeT (PopMY U3AHUS KOMMAKT-
HYI0 4 3KOHOMHMYHYIO NMPU COXPAHEHUH TTOJHOTHI,
HATAAAHOCTH M 2 (heKTUBHOCTH MPELOCTABAEHUS
yuyebHOH MHbopMalIMY (110 CpaBHEHHIO € MEYaTHLIMH
M3NAHUAMM); TTIOBBILIAET ONMEPATUBHOCTL KOHTPOIA
3HAHMH CTYIEHTOR, & 3HAYMUT COKPAIAET BpeM: pa-
GOTLI NpernoaaBareieil Beiciueit kareropuu (npodec-
COpOB, JAOLEHTOB); YMEHBIIAET PACXOALI M BpeMsl Ha
MpOBeEHHWE HATVPHbBIX SKCKYPCHIA M IEMOHCTPALIHIA;
MO3BOMSIET IKOHOMUThH CPEJICTRA HA U3IaHHE W Nepe-
M3naHne yuebHoTo nocodus.

[TpakTuKa MPUMEHEHUSE MYJIBTUMEINHHOTO Yueh-
HOrO T10CO0MS ¢ IeMEHTAMM BHICO3aUCH B Viueh-
HOM [poLEcce MoKalala ero [MOMOKUTENbHLIE CTO-
poHbl: nocobue obecriedyMBaeT BLICOKHH YpOBEHb
BOCMPUSTHS MHQOPMALHK — IMOIIMOHAIBHBIH W
BU3YaJIbHBII;, HaeT fosee HarigaHoe, rybokoe, Bee-
CTOPOHHEE PACCMOTPEHUE MPOLECCOB, NMPUHUHKIIOB
NEMCTBUS pasIHYHBIX YCTPOMCTB M BCEro MexaHM13Ma
OYMCTKH CTOMHBIX BOA B IIEJTOM; MPUMEHEHHE KOH-
TPONBHO-U3MEPUTEIBHBIX MATEPHAJIOR TTOBBIIIAET
AKTMBHOCTb M 3aMHTEPECORAHHOCTD 0Dy UatOIIIHXCH,
AKTHBU3UPYET CAMOCTOATENIbHbIE (DOPMbI ODYUEH M,
PaCpoCTpaHeH e MYTBTUMEANNHOTO NOCOBU cpean
06pasoBaTe bHBLIX YUPEKIEH U U opratHu3ainii crno-
COOCTBYET CTAHAAPTHU3AILMH 00pa30BaHMsl B CTPaHe,;
JAeT LEJOCTHOE BOCMPHUITHE M MOHMMAHME 3a1ay
Ha OcHOBE rpauyeckKknx Moze el BH3Vaau3almnu;
MCKYCCTBCHHAS WHTEIEKTYAbHAA KOMITBIOTEPHAA
cpena Co3JaeT BO3ZMOKHOCTH st (DOPMUPOBAHH S
HOBBIX TBOPYECKHMX M YMCTBEHHBIX CIIOCODHOCTEH
00yyalomnuXxcy.

Oodcyxaenue u BoiBoALL. PaccMOTpeHHOE MYILTH-
MeanitHoe yuebHoe nocobue B MOJIHON Mepe YI10B-
JIETBOPSICT KPUTEPUAM BBICOKOTO KAUECTBA JIEKTPOH-
HBIX 00pa3oBaTebHLIX PECYPCOR: TPaAHIIHOHHBIM
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U HHHOBAIIMOHHBIM. K TpaIulUIMOHHBIM KPUTEPHIM
OLEHK U yHeHHOro rnocobry OTHOCUTCH: COOTBETCTBUE
fporpaMMe U ctanaapty obyueHus;, HayuHasi 060-
CHOBAHHOCTD [1PEACTAB/SIEMOrO MaTepualna, T. €. Co-
OTBETCTBHE COBPEMEHHLIM 3HAHUSAM MO TIPEIMETY,
COOTBETCTBHE ENUHONH MeTOnUKe 0OyveHus "OT npo-
CTOrO K CJOKHOMY"; COOTIOAEHUE MOCIIEI0BATENbHO-
CTH TIPEACTABAEHMS MaTepuasion; oTcyTcTeHe (hak-
Torpauyeck ux orMdOK, aMopanbHbIX, HEITHYHbIX
KOMIIOHEHTOB, ONTUMAIBHOCTh TEXHOJOIMHYECKHAX
KauecTB yueOHOro nponykra (Hanpumep, KauecTBo
noaurpadun, MITHOCTpaLni).

K MHHOBALMOHHBLIMH KAueCTBAM paccMaTpHBa-
eMoro y4yedbHoro nocobua oTHocATCA: obecrieyeHue
BCEX KOMMOHEHTOB 00pa30BaTe/lbHOrO mnpolecca
(rnonyueHue MHMOPMALLMK, TTPAKTHUCCKUE 3AHITHSI,
arTecTaums); MHTepPaAKTUBHOCTL, KOTOpas obecrneuu-
BaeT pe3Koe pacliupeHHe ceKTopa caMoCTOATENBHOM
yHeOHOoi pabOoThl 3a cHET MUCTTOJbL30BAHWS AKTHBHO-
NEATENBHOCTHBLIX hopM 0OYVUEHM S, BO3MOXKHOCTh
VIAJIEHHOro (IHCTAHILMOHHOT0), MOJIHOLEHHOro 00-
VUCHMS ([TOAPA3YMEBACT peau3almio B AOMalIHKUX
veaosusix, B cetu MHTepHeT, DOMbAMOTEKE, T. €. BHE
yuebHOM ayTUTOPHH TAKHUX BHIOB yuebHoM 1eaTenb-
HOCTH, KOTOPBIE PAHLUIE MOXHO OBLIO BHIMOIHUTH
TOJIbKO B YHUBEPCHTETE).

DACKTPOHHBII 00PA30BATENLHEIN PECYPC — npejl-
JlaraeMoe yuyedHoe rmocodue BBICOKOro KadecTsa ob-
JafaeT MHHOBAUIMOHHBIMKM CBOHCTBAMM M CHCHAVIO-
HIMMM NEJarorH4eCKMMM HHCTPYMEHTAMM: MHTEPAK-
FHBI MYIBTUMENG (aVAMOBUIYATIBHOE TIpECTaBiCHME
pparmMeHTa peanbHOro UM BOOOPAXKAEMOTO MUPA);
MOAEAUHT (MMUTALLMOHHOE MOAEJTUPOBAHHE C ayanu0-
BU3YaJbHBIM OTPa)KeHWeM H3MEHEHWH CYUIHOCTH,
BHIa, KauyecTs 00HEKTAa); KOMMYHUKATHRHOCTL (00e-
CNEYNBACTCS TEJCKOMMYHHWKALIUAMM); [POU3BOIU-
TEJLHOCTh (B JAHHOM CIy4de — MPOU3IBOANTENb-
HOCTL Tpyja nonb3osarens) |5, 9, 10].

Takum obpa3oM, paspaboOTaHHOE MYJILTUMETHII-
HOE yuyeOHoe nocobue ¢ 7eMeHTAMM BUICO3aMNCH,
OTHOCHIIEECH K 2JIEKTPOHHBIM 00pa30BATENALHbBIM
pecypcaM HOBOTO [MOKOJEHHS, MO3BOJSAET AKTHBH-
3MpOBATHL YUEOHLIH npouecc, nefaeT ero bosiee Ha-
[JSIAHBIM, TTPOOIEMHBIM, TaeT BO3MOXKHOCTL 00yUaio-
HIUMCS O3HAKOMUTHCA ¢ YHUKAJIBHON MHGpOpMALIHEii
B c(hepe OUNCTKH CTOMHBIX BOJL, CMOCOOCTBYET VY-
LIEHHWIO BOCTIPUATHA MaTepHana, GopMHpoBaAHNIO
npodeccHOHATEHBIX YMEHUU 1 HARBIKOB, PA3BUBACT
rMpotheccHOHAIbHBIIH HHTEPEC U B LIEJIOM TTOBBILIAECT
KAYeCTBCHHBIW YPOBEHL MOATOTOBKH CAEUMUAJINCTOB
B 00JIACTH DKOJOIMHM W OXpaHbl OKPYKAMOUIeH Cpenbl,

[Monyuaemast ctyaeHTOM WHGPOPMAIIMA — 3BYKO-
BasT U BU3yanbHas — B3aMMHO AOMoOJHAETCH H 060~
ramaercs, GoOpmMupys enMHbLIH MHPOPMATLMOHH BN
noTok. BHenpenue nomnoOGHbLIX MHHOBAUMOHHBIX
06pa3joBaTebHLIX PECYpPCOB B Y4eOHBI Mpolece
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CIOCOOCTBYET MOBLIHIEHHIO YPOBH S AUCTaH IMOHHOTO
00YUeHHs 332 CUET COBEPIUICHCTBOBAHUS OPraHU3allum
CaMOCTOATE/IbHONH pabOThI.

OIHaKO COBPEMEHHBIM JIEKTPOHHbIM 00pa3oBa-
TeJbHBIM pecypcam (DOP) NpUcylln 1 HEKOTOPbIE
HEIOCTATKH, TAKUE KaK: BLICOKAS TPYJOEMKOCTh IMTPO-
uecca paspaboTKM; HEOOXOOUMOCTL [IPHUBJICUCHMSI
npoheccHOHANTBHEIX NPOTPAMMHUCTOR, HEBO3IMOXK-
HOCTh BHECEHWS U3MeHeHUH 0e3 npusiieyeHus npo-
rPAMMHMCTOB; CYLLIECTBEHHAS 3aBUCHMOCTh ANIAKTH-
YECKOI0 KAUerTBa CUEHAPH S 00yUeHUW S OT NEaaroru-
ueckoi kpamupukaunu pazpadoruukon [9, 10]. dag
paszpeteHus 3THX npobieM HEOOXOIHMMO CO3IaHHe
HOBBIX MPOTrPaAMM MO MPOU3BOACTBY AICKTPOHHBIX
yueOHUKOB, (PpMNIBbMOB M TECTOB TaKUM 0bpazom,
yTOOBI MPOCTON MPENOAABATENb MOI HAOPATH TEKCT
yueOHUKa, cO30aTh OUEHOTHLIE Cpe/icTBa, paiMe-
CTUTH otorpachum U BHACOPST B OJHOM MeECTe M
[OJYUYUTE B PE3yNbTaTe 3JAEKTPOHHLIH MYIbTHME-
IWINHBIK 0Opa3oBaTe/IbHBII pecypc. ITO YBEIHYUT
TBOPYECKH MOTEHLIHMA MpenojaBaTesied 1 COKpaTHT
BpeMSsl M AEHbIW HA CO3AAHME TAKHUX Pecypcob.

Ha nanHplit MOMEHT HIHPOKO MPUMEHSIOTCH MH-
CTPYMEHTAJILHBIE TTPOrpaMMHBIE KOMITJIEKCHI TBYX
TUIOR: NPOTPAMMHBIE ¢pelcTBa 0bWero wiu cre-
LMAJIbHOro HasHaueHus. K nepBoi rpynne MOXHO
oTHecTH nporpammbl Power Point, Adobe Acrobat n
psaa apyrux. OnHako BO3MOXHOCTH [AKETOB Mpo-
rpaMm OGIIETO HA3HAUYEHMWS OFPAHHMUEHb! C TOUKK
3pEHHUS CO30aHUSL (DYHKUMOHAIBHO MOJHOUCHHBIX
D0P. Hanpumep, 8 Power Point — 910 anwbs npea-
crapjieHue (rnpeseHTauus) yuedbHoro marepuana
C MPEVMYIIeCTBEHHO NUHEHHOI HaBUTalIHEN. 31ech
HeT BO3IMOXHOCTH 0BecreunTh MPOU3BOJILHY IO HABK-
raimio no yuebHoOMy Martepuaiy, a TAKKe NoAroTOBKY
WHTEPAKTUBHBIX YITPAKHEHHUH L1 CAMOKOHTPOJIS U
TPEHUHTA. ITH BOIMOXKHOCTH 0DecrieynBaloTcs, Kak
MPaBHIIO, B CELHAJIBHOM NPOTPAMMHOM MHCTPYMEH-
TAPHUH, HA3bIBAECMOM dBTOPCKHMMM CHCTCMAMM.

[TporpamMMHBIE CpeicTBa CHEUUATILHOTO Ha3HAa-
YEHUS, CAOXKHbIC 115 paboThl, TPedYIOT 00YyUEHHSI,
CreuHaJ bHON MOATOTOBKHM W HAJIHYUS ONBITa. DTO
rpaduyecke nporpaMmbl, MperHasHaYeHHbIe A5
paboTbl ¢ rpaudeckumu U306paxkeHusiMu. K Hum
OTHOCATCS pelaKTOPbI pacTPOBOH M BEKTOPHON I'pa-
huku (Adobe Photoshop), mporpammbl 06paboTkm
TpexmepHoi rpaduku 3D-penakrtops (3d Max),
A TAKKE nporpaMmbl 1o o0padoTke BRUAUMOTO W30~
6paxenus (Studio). Bee 9TH nporpaMmel pasposHe-
Hbl, CIOXKHBI B HCTMOAB30BAHUH, & YHUBEPCAJTIBLHOTO
CpeacTBa — KOHCTPYKTOpa OIS cO3lanuid HHHOBA-
ITHOHHBIX 3EKTPOHHBIX 00PA3OBATEIbHbIX PECYPCOR
MOKa HeT.

B 3axkn0uenne HeoGXonnMo OTMETUTDL, UTO MYJbL-
TUMEANITHBIE JIEKTPOHH bIe 006paloBaTeabHbIE pecyp-
CBI AKTUBHU3HUPYIOT BCE BUBI YUEOHOI A TEIbHOCTH




T

CTYAEHTA: MbICJIUTEIBHYIO, PCUCBYIO, BU3YANbHVIO,
MaMSITh, YTO YCKOPST MPOLECC MOHMMAaHUsS MaTe-
puana. MHauBHayaibHast paboTa ¢ MYJIbTUMELNIA-
HBIMH 0Dpa3oBaTebHbBIMM PECYPCAMU CIIOCODCTBYET
Pa3BUTHIO CAMOCTOATEILHOCTH, MPUYYAET K TOYHO-
CTH, AKKYPATHOCTH, MMOCIEA0BATE/IBHOCTH 1eHCTBH I,
pa3BUBAET CHOCODHOCTH K aHAJIHU3Y U 0DOGILIEHHIO.
INeKTPOHHBIE pecypchbl 00eryaiT ycBoeHMe ab-
CTPaKIHif, MO3BOAAS MX KOHKPETH3HPOBAThH B BHIE
HarmsaaAHbIX 00pa30B: CXEM, MOJIENIEH, PUCYHKOR, BH-
naeo. [Mpu sToM Gostee MOTHO PeasTu3yIoTCs NPUHILM-
bl U METO/IbI pa3BuBalollero odbyueHus. CTuMyian-
PVIOTCH MBICJIMTEIbHAS AEITEbHOCTL 00yUaeMbIX,
TBOPUECKAN AKTHBHOCTL. MAakcUManbHO YIOBJIETBO-
PAIOTCH MO3HABATE/IbHbBIE MOTPEOHOCTH.

OnpIT NMokasaJli, 4TO UCMOJbL3YS AaHHbBIe 0Opa-
30BATE/IbHBIC PECYPChl, CTYAEHTHI N1ybxKe BHHKAIOT
B CYTh BOMNPOCA, Y HUX IMOSBJIACTCS MHTEPEC K Ipel-
METY, OHM OoJiee AKTHBHO [MOJbL3YIOTCH YUeOHOU M
TeXHHUYECKOW JTUTEPATYpOH. MyAbTUMEeIHITHbIE TEX-
HOJOTHH cnocoGCTBYIOT MOBLIMIEHWIO POJTW CaMO-
obyyenns crynenTtos. [lostoMy rnasnas 3amava Ta-
KHX 2JIEKTPOHHBIX PECYPCOB COCTOMT B TOM, YTOORI
NPOOYANTE YMCTBEHHbBIE ClOCOOHOCTI 00y 1aAI0IINXCs
K CAMOCTOSATE/ILHOCTH M COOBIIMTL UM MPUBBIYKY
K HEH, YKa3bIiBasg HAllPABJIEHHUE H3YUEHHS.
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The research provides analysis of creation and implementation experience of innovative interactive learning
resources in university education as exemplified by the multimedia teaching aid "Methods of and facilities for
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of this electronic learning resource.
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OnpIT UCNOJIL30BAHUS TUCTAHIIMOHHOIO 0O0y4YeHHUs MO
aucuumarue "be3onacHocTh KU3HEeACATEIbHOCTH"

Cmambs NOCGAWEHA GHAAUZY ONBIMA UCHOALI0GAHUA BUPMYAAbHOU 00YyHarouel cpeds moodle npu 00yyeHuu
cmydenmoe no ducyunaune "bezonacnocmsp dcusznedeamenvnocmu’”. Buisgaens npeumymecmea mooyabHou
00B6eKMHO-0pUCHMUPOGANHON dunamuyeckol obyuaiowel cpedvl. Onpedeaennt HPoOGAEMIBIE MOMEHMb UC-
HOALIOGANUA OUCARWUORNOU (hopMbl 0OYYeHUH U NPedaoycerbl CROCOOB peuerus 3mux npobie.

Karouegvie caoga: modyivHas 00seKmMHO-0PUCHMUPOSAHHAA OUHAMUMECKAS 00yHQowan cpeda, aHaius,
npeumyuiecmea, Hedocmameku, KoRMpoas, pasdea, aeKyls, 3adanue, IMCKMpoHHbIL ceMunap

Bonpoc o BHEAPEHHN M aKTHBHOM MCHOAB30-
BAHWUKW ANCTAHIMOHHOTO 00yvenns aktyanieH. NMo-
CKOABKY eie B CTtpaterun pa3suTHa uH(pOpMalu-
OHHOro obuectsa Poccnitickoii Denepaiinn, yTBEpK-
nerHoi B hespane 2008 r., roBopUTCS O paciiMPeHUH
MCMOAB30BAHMS HHPOPMALIMOHHBIX M TENEKOMMY-
HUKAUMOHHBIX TEXHOJOTHIH a5 Pa3BUTHS HOBBIX
thopm 1 MeTonOB OOYUEHMA, B TOM YHCHE NUCTAH-
[HHOHHOTO 0Bpa30BaHKs KaK O HAMPABIECHUM peaiu-
JalUM CTpaTerv B 0OJACTH MOBLILIEHWA KAYeCcTBa
obpazosaums [l]. YVkazaHHada cTpaterus noaydusia
cBoe passutne B PenepaibHOM 3aK0HEe 0T 29.12.2012
No 273-d3 "O6 obpaszosanuu B Poceuniickoil de-
paepanmu” [2], ¢r. 16 KOTOPOro OCBEIAET BONPOCH
peaau3anni obpasoBaTe 1 bHBIX POTPAMM C IIPUME-
HEHHEM EKTPOHHOTO 00YIeHMS 1 THUCTAH ITMOHHbIX
0bpasoBaTeIbHbBIX TEXHOMOTHH. [lTaHHbIN BEKTOpP pas3-
BUTHSI O0pa30BaHUg B HAWIEH CTPAHE 3aTparvBaet

MHTEPECHl MEAKILYHAPOAHOIO COTPYAHMUCCTRA, O UeM
FOBOPUTCH B KOHUENIMUKM yuacTus Pocenitckoil ®e-
pepannn B oobeanHenun BPUKC, yreepxnerHoil
npesuaenTom P® s 2013 1. 3]

JducTanunoHHOEe obyUYeHWe CTAHOBUTCS ONHOW 13
nonyJaspHbIx (hopm opranuzanuu yuebHoro nporec-
ca. ITo mHeHHO TpenoaaBaTesneit AUCTAHIIMOHHBIX
dopm obyuenuns [4], nannas popma umMeeT psaa npe-
HMYIECTB: rubkuit rpadmk oGyueHn s ; BOSMOXKHOCTD
oOVUEeHHA cayuiaTens U3 JIIoOoH TOUYKW MHpa: 1HC-
TaHUHOHHBLIH GopmaT obydyeHnda MoxkeT OBITH MC-
MOJIL30BaH KaK JOMOJIHUTENLHBIN K 0UHOM hopme.

CHHUCOK NPEUMYILECTB € YUETOM JIBYXJIETHEIO ONbI-
Ta paboThl ¢ BUPTYANBbHOH 00yuaoLiei cpenoi moodle
MOKHO HOMOJMHUThE. BO-NIEPBLIX, OHA O3BOJISECT 00-
LIATLCSL CO CTYAEHTAMM B (DOpME 3JEKTPOHHBIX CO00-
e HHI, NONYIIPHOM B MOJIOICKHOM cpeje. DIeKTPoH-
Hble COODLIEHHS MOXKHO PACCHLIATH HE TOJMBLKO OIHOMY
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MOJIL30BATE/ K0, HO U [PYTINE CTYIEHTOB, 0JIHOBPEMEHHO
M3VYAKIHX KYPC MK JUTMTEIBHOE BPEMsi He NPOsIBIIA-
OMWX AKTUBHOCTH B yuebuom nipotiecce. CooBieHus
MOCTYTIAIOT CTYAEHTAM HE TOJLKO B CHCTEME [IMCTaH-
HHOHHOTO 00YyUYeHW, HO W MPUXOIIT HA IEKTPOHHYIO
TOUTY, AAPec KOTOPOH YKa3uiBaeTcs NMoAL3oBaTe1aMu
nipu peructpaiu. Takum oOpazom, 3Ta cucTeMa odye-
HUS MPEOCTABISACT MPENOAABATENAM JOMOJTHUTETbHBIHA
KaHal KOMMYHUKALUK CO CTYASHTAMMN.

TexHoM0ru IUCTAHLHOHHOTO 0ByUeHMs rpeno-
CTaBaseT BO3IMOXHOCTL paboTarh ¢ Hell nwdoMy
NONL3IOBATE N0 BHE 3aBMCHMOCTH OT €1o (bH'_’.H‘-iECKHX
BO3MOXKHOCTEH M CEMEHHBIX 0DCTOATENBCTB, CJIEI0-
BaTeJbHO, NP €€ UCTOML30OBAHMK YUeOHbIH Mpoliecc
CTAaHOBUTCH Gonee HOCTYMHBIM.

TexHonorus 00YHEHHS € UCTTOAL30BAHHEM CPEabI
moodle 1aeT BOIMOXKHOCTL MPeronapaTesio 4YeTKo
KOHTPOAUPOBATL paboTy NonnL3oBarteneil B cucTe-
Me, MO3BOJIAN OTCIEKHUBATH CKOJIBKO pa3, KOTAd U
C KAKHUM Pe3yabTaTOM ObIJ M3YUEH JIEKLIMOHHBIH Ma-
TEPUAIL, BbiNOAHEHbI TECTOBBLIE 3asanust. Pesynbrar
paboThl CTYIEHTA MPEACTAET NEpe/l lpenojiasareliem
B Harsanol opme U MPH KeTaHUHU MOXKET DBITH
UM MCTIONB3OBAH KAK APTYMEHT TP onipeacaerum
OLIEHKH CTYAEHTA MO Pe3y/bTaTaM OCBOEHH Kypca.

TexHonorus >1eKTPOHHOIO OOYUEHH S TTO3BOALET
HOPMYIMPORATDH JaIAHKA HE NPUBAILIBASCH K BPeMeH-
HOMY MHTEpPBAIY MPOACIKUTENLHOCTH rap. CTyaeHT
MOJYUYAET HE MMPOCTO FAJIOUKY 3a npedbbiBaHue B yued-
HOW ayAuTOPHH BO BPEMS JAHSTHI, 4 OLEHKY 3a Bbl-
MOJAHEHHVIO paboTy. Takum 0Bpa3oM UCKIIOUAETCs
MAcCMBHOE HAOIKIEHHWE 32 YYEOHBIM MPOLECCOM.

B cpene moodle umeeTes Takol MHCTPYMEHT, Kak
DAEKTPOHHBLIH ceMuHap. JlaHHbIi pecype npenocTan-
JI51eT BOIMOXKHOCTEL Oosiee rnyboko BOBIEKATL MOTb-
sopareneii B yuebublid npoiiece, no3BoNsA CTYAEHTAM
HE TOJLKO OTIPAB/SITE BLIMOMTHEHHEBIE 3alaHusd Ha
[POBEPKY, HO W YUAaCTBOBATH B OLEHKE MPEACTARIEH-
HBLIX Ha TIPOBEPKY padoT no chHopMyIUpoOBaHHBIM TIPe-
nopasareseM kpurepusim. lpenonaBatens xe UMeeT
BO3MOXKHOCTh OLCHUBATH PAbOTY CTYICHTOB HE TOJIBKO
KaK NMOAb30BATENCH, BbIChIIAONINX 3a1aHue Ha Npo-
BEPKY, HO M BBICTABIATH OHEHKHM 3a
B3aUMHVIO, [TEPEKPECTHYIO MpoBep-

KOHTPOJIA 3HAHWIH CTYIEHTOB, MPOBOAA CTATUCTH-
qeckylo o6paboTKy MTOTroB TecTupoBaHusd. B pe-
IYALTATE MOKHO KOPPEKTUPOBATL CONEPAAHUE Me-
TOAUYECKUX MaTepPHAJIOB, BBLIJIOXKCHHLIX B CHCTEME,
W MOAEPHU3MPOBaTh (DOHIAbl OLEHOUYHBIX CPEIACTE,
noduBasich OONBIWICH PE3YALTATUBHOCTH B OCBOC-
HUW AMCHUTIMHEL, COBEPLIEHCTBOBAHHE OLEHOMHbIX
CPEJICTB CTYAEHTOB, 00YHAIOIIMXCS M0 PKOHOMMYE-
CKHMM HAMPABACHHAM, NPUBEIO K NOBBIEHUIO pe-
3yJILTATUBHOCTU HTOTOBOIO KOHTPOJS 3HAHMI, 4TO
MOKa3aHo Ha puc. 1.

ANCKTPOHHY IO 0OYUAOIYIO CPEY MOXKHO UCIHONb-
30BaTh Kak OMOIHOTEKY METOMMYECKHUX Pa3paboTok,
VUeOHbBIX MOCOOMIH U HOPMATUBHBIX JOKYMEHTOB, He-
OOXOAUMBIX IS5 YCTEHIHOTO OCBOSHWA TUCIMTTAMHLL

BaxxHo ncnons3oBaHue 2NeMeHTOB AHUCTAHIITMOH-
HOTO 00y4eHHUs rnpu paboTe Co CTYAeHTAMH 3a04HH-
KaM¥, TaK KakK J0Jisg ayTHTOPHBIX 3aHSTHIE TTPH 3304~
HOI1 (hopme 0OYUeHHA cocTABIsIET B cpeaHeM 25 % ot
JIOJTH AVAUTOPHBIX 3aHATHI CTYIEHTOB OMHOM (hOPMBbI
OOy eHMSE, OCTAJILHOE KE BPEMSsi OTBOAMTES HA CAMO-
CTOATEABHYIO paboTy cryjaeHTor. Pesyasrarom 2Toid
paboTHI Yallg BCEro ABASETCS KOHTPOJILHAA, OTBETHI
HA BOTIPOCHI KOTOPOH, KAK NPABMIO, CTYICHTAMY TIPO-
CTO CKAYMBAIOTCA M3 HHTEPHETA M PACMEYATbLIBAKTCS.
bonee 75 % cTYNeHTOB — HE CUMTAIOT 3a30PHBIM "CITH-
CBHIBATh KypCoBble, TWNAOMBI w3 wHTepreTa” |5]. B pe-
3yALTATE MPOBEPKH TAKKUX CaMOCTOSATENLHBIX paboT
00BLeKTUBHOCTB OLIEHKH 3HAHWI cTpagaeT. MHTepak-
TUBHAH IEKTPOHHAN 00yvalonias cpeaa noBbiuaeT
KAueCTBO TMOArNOTORKHM HJAHHOW KATETOPHH CTYAEHTOB.

Bosbiiioe KOJIMYeCTRO MpodjieM v CTVACHTOB BO3-
HUKALT N0 MPUYWHE Nponyckos 3anustui. Ho nan-
HBIM HOBOCHOMPCKHUX Hccienosarencit 26 % poccwii-
CKWX CTYICHTOB HECKOJILKO Pa3 B MECSII [POTYCKAIOT
3aHATHS 083 YBaXUTEALHONW npuunsbl, 33 % nenawoT
2TO HECKOIBKO pa3 B ceMecTp; Tonbko 21 % yuaimx-
cA He MO3BOAgIOT cebe mponyckaTh 3auatus. [1pu
STOM JTHIEPAMH B CTINCKE HETIOCEIIAEM bIX TIPEIMETOB
ctanu punocodus (18 %), dezonacHOCTL KHU3HEDE-
sarenpHocTH (14 %) u duskyvastypa (13 %) [6]. Brio-
CNEACTBUN CTYACHTHI-IIPOTIYIbUIMKN TOUHO TaK XKe.

Ky oTnpasiacHnubix pabor. Ucnonb-
JOBAHHME JNEKTPOHHLIX CEeMHHAPOB
MO3BOJIAET BOBMNEKATH B y4eOHbIH
MPOIECC CTYIEHTOB "MOJTMYHOR, KO-
TOPLIE N0 PSEAY TIPUHUH HE MPOosiB-
JISIOT AKTHBHOCTH BO BpeMsl ay/in-
TOPHBIX CEMHHAPCKUX 3aHIATHIL.
Crlea0BaTebHO, BBICTPAMBAHHE
YUeOHOTO NpoLecca ¢ MCIoJb30Ba-
HAEM ANCTAHUMOHHBIX TCXHOAOTHI
Jlenaet ero 60Jiee MHTEPAKTHBHBIM.

Cucrema OMCTAHILMOHHOTO 00-
YUCHHS MOMOraeT npenogapare-
JIK AHAJTH3NPOBATH PE3yabTaThbl

EXEZIAOPLC
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KaK ¥ JMCUMTJIMHUPOBAHHDBIE CTVASHTBI, HAACIOTCS
Ha YCICUWIHYIO ¢1ayy UTOTOBOr0 KOHTPOJS 3HAHUM
M 3[1€Ch HEPEAKO BO3HMKAKT KOH(PJIMKTHBIE CUTYa-
LMK MEXKIY CTYACHTAMM | npenofasateneM. Pewaer
NAHHYIO MPobJAEMY NPUMEHEHHE MHTEPAKTHBHOM 00~
yuatouieit cpeibl. CTYAEHT CAMOCTOSTE/IBHO OCBaM-
BaeT JEKUMOHHBIN MaTepuas, a NpenojgaBareiib 0e3
YCUJIMI KOHTPOJIMPYET paboTy CTYAEHTA.

Kypc AncTaHUHOHHOro 06yueHH s 10 AUCLMITINHE
"Be30nacHOCT KUBHEASHATEALHOCTH" M3HAYAIBHO pas-
pabarbiBaics sl CTYASHTOR, obyuamonmuxes B Mikes-
ckoit 'CXA no 3KOHOMUYECCKHUM HAMPABICHUIM.
B CBs3M € TEM, YTO OCHOBOI M3YHYEHUS JINUCITHTITHHDBI
SABNAETCA TIPUALIUTT MOAYNLHOCTHY |71, Kypc Obin yco-
BEPLICHCTBOBAH M B HACTOsIIIEE BPEMS TTPHCNOCOGIEH
115t HanpasaeHrit " Tex HoMorus NpoAYyKIIMH W OpraHH-
sauua obuecTBeHHOro nuTanng’ u "TernoaHepreTnKa
M TeroTexuuka’. Kype THCTAHITMOHHOTO O0YyUeHHs
COCTOHMT M3 CIEAVIOUIMX Moayiei (pa3ienos):

|. Benenue B IUCHMTIITHHY.

2. OpraHu3auMOHHO-TIPABOBBIE BOMPOCH! OXPaHbI
Tpyaa.

. Yenosek n cpena odbuTanmsi.

. [TpousBoncTeeHHasd caHuTapus.

. Texuuka GezonacHocTy.

. [NMoxapnag 6e30nacHOCTb.

. TlepBasi MoMolIs NOCTPaABITHM.

. be3onacHoCTh KU3HEnesATETbHOCTH B YpPe3BhI-
YallHBIX CUTYALMAX,

Paznennr 1, 3, 6—8 gBASIIOTCA YHUBEPCATBHBIMMU U
M3YMAIOTCS BCEMU CTYIeHTAMHM BHE 3aBUCHMOCTH OT Ha-
npasjieHust nogrorosku. MudgopMatins, npeactabpieH-
Hasl B OCTAJIbHBIX PA3IESIAX, MMEET KAK YHHBEPCAIbHBLI
XapakTep, TaK v crieLnhuIeckui, yUuTbl BAIOILIHH 0C0-
OeHHOCTH paboThl OYAYLUETO BHIITYCKHMUKA.

Jlnst opra’m3aium yueOHOro npoiecca ¢ Meno/ib-
30BAHHEM OMUCAHHOW CUCTEMBl B HAua/le 0ByueHmMs
pasMelleHa rIaBHas CTPaHWIA Kyped, Ha KOTOPOIi Bbi-
JOXKEHBI paboumne nmporpaMmMbl anUc-
OUITAHBL, TAAHBE AMCTaH ILUMOHHO-

o ~1 N Lh o= Lo

CEMMHAapbl, TECTbI AJIA [IPOMEXKYTOUHOTO KOHTPOJIS
JHAHMH,

JIeKILIHOHHbBIA MaTepuas CTPYKTYPUPOBAH M J10-
CTYTICH /151 O3HAKOMICHM vacTamu. [Tpuaem Kax-
[1asi CTpPAHMILA ¢ TEOPETHUECKHUM MaTEPUAIOM 3aBep-
WIAeTCsl TECTOBLIM 3agaHmeM. MakcuMaibHOE KOU-
YECTBO DANIJI0B, NOJIYY4EMBIX CTYICHTOM [1PH OLICHKE
PE3YABTATOB M3YUEHUS JICKUMH, PABHO KOJHMYECTBY
CTPAaHMIL, HA KOTOpkIE OHA pa3durta. Pesynesrar pabo-
Thi ¢ AEKUHMOHHBIM MATEPHAIOM MOXKET ObITH NpoaHa-
JIA3MPOBAH TPENOAABATEIEM, M3YHAIOLULIUM NOJHBIA
OTYET CTYACHTa 0 npoaenaHHoi pabote. Hanpumep,
aHaau3npysa wHhopMannio, NpeacTaBleHHy0 Ha
puc. 2, MOXKHO CaeiaTh CAenyIONnInit BLIBON: CTYACHT
HA3y4asl JeKIHIo IBaX /b, B ripollecce H3YUEeH WA JeK-
LMW cTyaeHT Habpaa 12,5 6a1710B U3 15 BO3MOXHBIX;
JEKIINS Mo KOHIIa HHU paszy He Obla Ao4MTaHa, Tak
KAK CTYAEHTOM OBIIIO MPOCMOTPEHO TONLKO 13 cTpa-
HHUIL U3 |5 BXOASANIMX B COCTAB JIEKIIHH.

3apaHua pazpaboTaHbl TAKUM 06pa3oM, UTo Tpe-
OYIOT OT CTY/AEHTOB BBITIOMHATE pacueTbl Mo METO-
NWKE, UMeIoLIecs B CKauMBaeMblX (haiax, pemars
CUTYAlIMOHHBIC 33[144M, 1aBATh OTBETHLI HA BOTIPOCHI,
Tpedyire npeaBapuTe/IbHOTO U3YUCHUH PEKOMEH-
AyeMolt HopMaTurHOU fokymeHTaun,. MopMynpos-
Ka 3aJlaHUI B HENaX CO3AaHAS BApHATHBHOCTH YUH-
THIBAET HOMEP CTYJICHYCCKOro OUeTa MoJib30BATES.

DNeKTPOHHBIE CEMUHAPHLI OPTAHU3YIOTCH C LETBIO
3HAKOMCTBA CTYNEHTOB € LIMPOKUM KPYTOM BOTNPO-
COB JOCTYMHON MHMpopMamu. Temaruka BONpPoOCcoOB
BAPMATHBHA, T. €. YIUTBIBAeT HOMEpa CTYIEHYECKUX
ouneron. [Tpu MOATOTOBKE K 2JEKTPOHHOMY CEMHHAPY
CTYIACHTEI HMEIOT BO3MOAHOCTb O3HAKOMMTLCS € MH-
CTPYKUMENH K CEMUHAPY, KPUTEPUSIMM OLIEHKH, 4 TAK-
KE C IPUMEPAMMU paHee BblNOJAHEeHHbIX padot. [Tpen-
CTABJEHHBIE HA IPOBEPKY PabOTHI 0J1L30BATENCH pac-
NPEAENSIOTCH MEKAY HUMU 115 B3aMMHOM MPOBEPKH
MO KPUTEPUSM, KOTOPBIE IPUBOAATCS B MHCTPYK MK,

ro UBYHEHHWUSA AMCIIMTITJIMHBI U TEeCThl
AJ150 HTOFOBOTO KOHTPOJIsI 3HaH HH.
B nmnane JHCTAHITHOHHOTO H3YYCeHHS
JAHCTMTIIMHBL YKA3AaHbI JIEKLIWH, KO-
TOPBIE HEOOXOAMMO MPOYUECTh, MPAK-

Pasgen 2 "OpraHn3aunoHHo-NpaBoBbie BONpock! 0XpaHel Tpyaa”

& Nexuna: Mekuusa "OpranniauMonHo-NPaB0BLIE BONPOCE! DXpanbl Tpyaa™

Oenrea. 12,50 /15,00

THYECKHE 3aHSITHA, 0Bs3aTEeNbHBIE

MoneiTka: Konuyecrso Konuvecrso Bpewma
JUUIS1 BBITIOJIHEH MS], a4 TAKKE B KaKUX ($a} AROBMOTPOHIb(K MpEE L HRIX "
DJNEKTPOHHBIX CEMHMHAPAX HeoD- crpammu : {$a} oreetos: {$a}
XOOAMMO MPHHATL yuactue. Kpome - T

g 7 gockpecense, |

TOro, r/lapHast CTpaHMLA Kypca Hce- wighm 2014,
MOJIB3YETCH KAK JJOCKa OO0bSIBIeHH 2228
JUTS pA3MELLICHWS PEHTUHTA CTYIEH= 13 2 SN )
TOB, CIMHUCKA CTYIEHTOB, MOJyJalo- wiona 2014
X 9K3AMEH ABTOMATOM, W ApYTroif 1324

AHANOTHUYHOU nHpOpMatuu,

B cocras pasnenos Bxoasit cie-
AYOUIHE CTPYKTYPHBIE €1MHMILBL
JIEKIIMH, 3aJaHUsl, INEKTPOHHbLIEC

e S S et B S S e e | | e S
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Puc, 2. CI(DHI{[IIDT C HOJIHOTD OTHETA NEATC/BHOCTH CTYACHTA




T

[Tpenonapare/ib TOXE UMEET BO3MOXKHOCThL OLEHUTD

NpeacTaBjieHHbie Ha NpoBepky pabotel. B dase oue-

HUBaHWs (pyc. 3) yuacTHUKW CEMHUHApa Moiy4aloT 1B

oueHku. [TepByio ¢ yueToM MHEHUS BCEX MOJAL3OBATE-

Jiei, nposepsoinx paboTy: BTOPYI0O — 3a 00LEKTHB-

HOCTb OLICHUBaHWS [TPOBEPEHHBIX PaboT.

OCHOBOI#I TECTOB I8 MPOMEKYTOYHOT0 KOHTPOS
3HAHHH CTVKAT TECTOBBIE BOMPOCHI, HA KOTOPBIE OTBE-
HAIOT MOJb30BATETM BO BPEMS U3YUEHHSI JIEKILIMOHHOTO
matepuana. Kpome Toro, ¢ Ueibio NpoBepKH KauecTsa
OCBOEHMS HHAPOPMALIMH, HMEIOLICHCH B PEKOMEH/IVe-
MO 17151 H3YUeH S HOPMATWBHOM JIOKYMEHTALM K, B Te-
CThl BKJIKOUCHBI BOTIPOCHI, OLIEHHBAIOIIINE ITH 3HAHH .

[MocnenHuM pasfesoM Kypca JMCTAHIIMOHHOTO
oOyyerusa apasercs "CMHCOK HCTIONB30BAHHBIX HC-
TOYHWKOR". B JaHHOM pasaene BLIIOXKEHA HCXOIHAA
JOKYMEHTALIM S, UCTIONb3YeMast MpH paspaboTKe Kyp-
ca, THTNIEPCCBIIKW HA CMPABOYHbIE MPABOBLIE CUCTEMBI
IS O3HAKOMJIEH W ¢ OOHOBJAEHHBIMH HOPMATHUBHbBI-
MU JOKYMEHTAMH.

Paspadorka Kypca IMCTAHUHOHHOTO 0DyueHM
sagepiieHa B pespane 2013 r.: Ha Havaro HosiOpA
2015 r. Ha Kypc Obi10 3ancaHo 980 noab3oBareneid.
OnucaHHas BeIlIe CUCTEMA UCTMONb30BANACh TJIST 1O~
CTHXKEHMS CNenyIOINX Liesei:

e MI3YUEHME TUCHUTIIMHBI CTYAeHTAMM (paky/bTeTa
3304 HOTO O0YHeHUsN,

e IIPOPAdOTKA CTYACHTAMW OUHMKAMMW BOIMPOCOB,
MpeaHasHAYeHHBIX A5 CAMOCTOSTE/IBHOIO H3Y-
UECHMS,

e TIPOBEIEHWUE NTOrOBOIO KOHTPOJIS 3HAHWH Y CTY-
ACHTOR OYHOH M 3a04HON hopM 0DYUEHHsI;

@aza HACTPOHKK pabGoTr

o 3aas v
l M s B0T
odnganoce 980
i 1 - npegcrasneno 63
v S b HE PA3MELEHD: 7
Py CLirHi @ Eceno

NogroTognTs

3 MeHLLLei Mepe
npumMepel pabot

OfIWH aBTop,
KOTODEIR U8 He
NEeqCTAsHN
cRow paboty

O Pazpewnms
paboTsl,
OTNPABNSHHER
C ONozagHeM

DaranpencTaseHWA

e OTpaboTKa NpONYUIEHHBIX 3aHATHI CTYIEHTAMH

OYHWKaAMM;

e TOJATOTOBKA M MPOBEAEHHE OCTATOUHOIO KOHTPO-

Jisl 3HAHWI;

e ATUTALIMS CTYACHTOB /IS YYACTHS B HAYYHO-HC-
clefoBaTe/IbCKMX padboTrax.

OIHUM M3 TNaBHBIX HEAOCTATKOB CHUCTEMbI JHC-
TAHLMOHHOTO QOYYEHMS SIBJSIETCS TO, YTO [POHTH
Takoe oOyUeHHE 34 CTYACHTA MOXET DoJiee NoAroToB-
JCHHbIH YeJIOBeK, KOTOPOMY MEPBbIH MPOCTO Npeno-
CTABUT JIAHHBIE CBOECH YYETHOM 3arMCH. DTY CUTVA-
U0 [PEAOTBPATHTL HEML3A, HO MOXHO 2JEMEHTHI
NHACTAHIIMOHHOTO ODYYEHHS HCMNOJbL30BATH TOJBLKO
B yueOHOM mpoliecce, & HTOrOBBIH KOHTPOJL MPOBO-
MHUTH B CTeHaX y4eDHOro 3aBelleHHs B MPUCYTCTBHHA
npenonapaTens. YUeOHLIH npouecc MOXeT ObITh
abCcoOMIOTHO IHCTAHILHOHHBIM TOJBLKO B OJTHOM CJy-
yae, eCJU MoOJIL30BATENEM Kypca SABJsIETCS YEI10BEK
C OTPAHHYEHHBIMU (PU3NYECKUMHU BOIMOKHOCTSIMH,
Bo Bcex ocTanbHBIX Cayvasx, ¢CJIM CTYIACHT N0 Ka-
KMM-JIMDO NMPUYMHAM HE MOXKET SIBUTHCS Ha IK3aMEH
B BY3 B COOTBETCTBHH C paciiMCaHMeM, ¥ HEIO UMe-
eTCAd BOIMOXKHOCTh COTNAcOBaTh C MpernogapaTeleM
BpeMs Coauu DK3aMeHa B aApyroe spemsd. Tlpu atom
HCTIOJIL3VETCHA BO3MOXKHOCTL OOLIEHUS CTYIEHTA M
MperoaaBaTeis noCpPeacTBOM COODIIEH M.

B nipouecce paboThl €O cpenoil AUCTaHUOHHOTO
o0yueHHd moodle NPULLIOCL CTONKHYTLCS C TaKou
CUTYAIWEeH, Korma OAMH M3 CTYAESHTOB 3aMEeHM MEPCOo-
HAJIbHbIE TAHHDIE ONHOIO M3 MOJIL30BATEACH, VCIEUIHO
ocBouBuiero Kype "be3onacHocTb KU3HEneITeIbHO-
cti”. OH NBITAJICS BBLIATH YYKOM OTHET O NPOAEIAHHOM

Daza ousHWBAHKUA Sal{pblTO
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pabote 3a ¢cBol. YkaszaHHas npodiema Obljla pelieHa
cykOoi wupopmarusanmmn yueOHOTO 3aBeieHAs
ciieayromum o6pasoM: Tenepb CTYACHTHI, OfHAX /bl
3APETMCTPUPOBABILKCE HA caiiTe AWCTAHIIMOHHOIO
obydernusi moodle.izhgsha.ru, He MMEOT BO3MOKHO-
CTH MepernMEeHOBaTL cebst.

Jucuuniuna "be3onacHocTs KU3HEAEATEIBHO-
cTi" OCHOBaAHA Ha MCMOJB30BAHMM HOPMATHBHBIX
JIOKYMEHTOB, B KOTOPbIE BHOCHATCS M3MEHEHMS W J10-
nojgHeHns. Mo 310 mpuunHe MHTEpakKTUBHAS 06~
yuarolas cpeia He MOXeT Cy[IeCTBOBATH ABTOHOMHO.
Ecnu npenoxasatesib, BEAYWHWU Kypc, mepecTaHeT
OOHOBISATE €ro aKTyallbHOM WH(OpMALLHEH, TO DIeK-
TPOHHAas ODyUalollas cpeia yeTapeeT U He OY/IET Bbl-
MOJHATH BO3JIOKEHHbIX HA Hee 3agad.

B ocTanpHOM CA0XHOCTH HCIOJIb30BAHUSA JIHC-
TAHUMOHHBLIX (popM 0DyUeHMS CBA3AHBLI C HEIMC-
LMTIHHUPOBAHHOCTBI CTYACHTOB. DTy npodiemy
KECTKUM aAMUHUCTPUPOBAHUEM CUCTEMBL PEUIUTH
HE yI4eTCsl, MO3TOMY B [EPHO, NMPEALICCTBY IOLLNI
MTOIOBOMY KOHTPOJIIO 3HAHWIA, TIPENOaBaTe/ 0 MpH-
XOANTCS paboTaTh DOMee HATIPSIKEHHO, YTO B HACTO-
Alllee BpeMsi SABISIeTCS HOPMOM, a He MUCKITIOUEHHUEM
BHE 3aBUCHMMOCTH OT (DOPMBI OOYUEHUS CTYAEHTOB.

YKazaHHble Mpo0dAeMEbl, CBA3AHHEIE C HCTIONL30Ba-
HUEM B yHUeQHOM npouecce cpeldbl moodle ne ymMeHb-
AT BaXXHOCTH MPEUMYIIECTB pacCMaTpUBaeMO
TexHonoruun odyuernst. [Mo aTol mpuuMHe monyasp-
HOCTb UCIMOIb30BAHMSI JUCTAH LLMOHHBIX TEXHOJOTHH

00yueHust OYAET pacTH Besied 3a ObICTPO pa3sBUBAID-
HISHCH MHPOPMATITMOHHONW cpenoii.
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Experience of Use of Distance Learning on Discipline

"Life Safety"

This article is devoted to the analysis of experience of use of modular object-oriented dynamic learning en-
vironment on discipline " Life safety ". Merits and demerits of system of distance learning are given. Modes of
work in system taking into account its shortcomings are offered.
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UMHOOPMALIUA

INFORMATION

AKTyaJbHbie MPO0JieMbl NPABOBOIO PeryJiMpoOBaHM S
HEeJPONOJIb30BAHUS B LEJAX CHHXKEHHUS HeraTUBHOIO
BO3/IEHCTBHS HA OKPYXKAIILYI0 Cpeay

Actual Problems of Legal Regulation of Subsoil Use in Order
to Reduce the Negative Impact on the Environment

Hudhopmauusn nodeomosaena no mamepuasam "kpyeroeo cmoaa”, npogedettioco 12 noadpa 2015 e. Komumemom
10 HOAEZHBIM UCKORAEMBIM, RPUPOdonoasioeanuio u skoaoeuun locyoapemeennoi Jymor PO. B odcyycdenuu memut
npunsau yiacmue denymamst Tocdymol, waenvr Cogema Pedepayuu, npedcmaeument hedepaibHblx u pe2uoHaIbHbIX
OPean06 3aKOHOAAMENbHOU U UCHOAHUMENLHOU GAACHU, KOMMEPHECKUX 0PeaHu3auul, 3Kchepmuoeo cooduecmaa.

CHMXKEHME HETATUBHOTO BO3AEMCTBHS HEAPO-
MOJB30BAHMS HA OKPVKAWOULYIO Cpely SIBASETCs] Ha
CErOAHSUIHMKA ACHDb OJHOM M3 LICHTPAJLHBIX 3ajay
Ha NMYTH K CO30aHuii0 2(PpPeKTHBHONH CHCTEMBI KO-
Jornueckoi 6esonacHocTr. JloGbIvY MOME3HBIX MC-
KOMAEMbBIX OCVYILECTBAACT MUHEPAJIBHO-ChIPBERBOM
KOMTIJIEKC CTpaHbl, KOTOPBLIH /[aeT Dodee MOJOBHHBI
NOXO00B DIOJIKETA, MOYTH TTOJOBUHY BAJIOTHBIX TO-
CTYIUIEHHI, U B TeueHHWe OAMKAMILUETO HECATHUIIETHSA
COLMANBHO-3KOHOMMWYECKOE PA3BUTUC CTPAHBI, €€
IKCMOPTHBIN MOTEHIMA BO MHOTOM OyayT ornpeje-
JAThCS COCTOSHUEM JIell B 9TOM CEKTOPE SKOHOMHKH.
B 2014 r. 061bem nedrrerazoBbix A0xon08 heaepajibHOro
DI0KeTa CTpaHbl cocTasua 6.5 TpiaH pyd. (unm 48 %
oT 0bmux noxonos genepansrHoro owmkera). o
oTpacyieil TOMJIHBHO-IHEPreTHYCCKOro KOMITJIeKca
B 00BeMe sKenopTa coctapuia 65 %. Poccusa 3anumaer
BTOPOE MCCTO NO A00BIYEC HE(TH K Irasa, WecrToe — 1o
obbwemaMm 10661un yrus (380 maH T/TOM).

MuHepaIbHO-ChIPLEBOH KOMITIEKC, sABJISIOLLMIACS
OGromxkeroobpasylonieit OTpacibio 9KOHOMHMKH, Bbi-
CTYIAeT CBOCOOPA3HbIM JIMIEPOM B CITUCKE MCTOMHH-
KOB HAMDOJIEE CHIIBHOIO HEATHBHOTO BO3ICHCTBUS HA
OKPYXKAIONIYIo cpeay. B ¢BA3M ¢ 2TUM IKONOIMUecKas
3(pPEKTHBHOCTL HEAPONOAL3OBAHUA BO MHOTOM OIlpe-
JCSIET U 9KOJOrMUecKy 0 3(hheK THBHOCTb YKOHOMUKH
Poccuu B LICJIOM, MOCKOABKY Ha 100 J0OLIY K [TOJE3HbIX
MeKonaeMmbix npuxonamntes /3 o6beMoR BRIOPOCORB 3a-
rpasusionnx armocepy sewects (8 2014 1. 310 3 MAH 1),
npu o0mKx obbeMax BeIOPOCOB OT CTALIMOHAPHBIX HC-
TOUHMKOB 17 MJIH T, a 9KOJMOrHYecKH il yuepd ot pas-
JinBa HedrTH M HeDTENPOAYKTOB COMOCTABUM C MOJTyYa-
MO HepTSHBIMK KOMTTaHUAMM NpubbLTbi0. HeeMmoTps
Ha To uTo ¢ 1991 1. B AelcTBYIOIIEM 3aKOHOIATEIbCTRE
OMNpeaeaeHbl HOPMbl CODMIOAEH WS DKOJOTHUSCKOH De3-
OMACHOCTH, HA NMPOTSKCHUMH 25 JICT BCE 9TH HOPMbI HE-
Aponoib3oBare/siMu Hapyiawores. Bot nmouemy tema
KPY 010 CTOJNA UCKITIOYMTETBHO aKTVATRHA.

Ocoboro BHUMaHHA TPedYIOT TaKke BONPOCH
3arpasHerHnda atMochepHoro BO3AYXA MONYTHbBIM

nedrsnbiM razom (ITHI) 1 npooykramMu ero cxura-
Husl. Tak, poas venoassyemoro INHI 3a neproe no-
ayroaue 2015 r. cocrasuia B cpeiHeM 86,5 %. Dro
CBHOETENILCTBYET O TOM, YTO, HECMOTPS Ha YK€ TMpH-
HSThIC 3aKOHOLATC/IbHBIC PELICHUS, CHUKEHHE 00h-
emoB ckuradust [THI He 10cTU O 38/1aHHBIX LIEJICBBIX
nmokasaresed B 95 % yrunuzauuu (npum. ped. — amu
npotaemor HOOPOGHO 0OCYHCAAAUCH HA CMPAHULAX MCY]-
nana "bezonachocmu JdcusnedesmeavHocmiL).

Yro KacaeTest APYrux JaHHBIX 110 €XKeroaHbIM 00b-
eMaM 0Dpa3oBaAHUS OTXOJ0B, TO TYT J00LIUA MOJE3HBIX
MCKOMNAeMbIX BOODIIE BHE KOHKYpeHLMKu — 4.8 MipiL 1
B 2014 r., uto cocraBnseT 93 % oT obWMX OOBLEMOB
0DpPAa30BAHMS OTXOM0B, PABHbLIX 5,2 MJpIL T.

O0bEM CTOUHBIX BOJ MPH OCYIECTRIACHNH HELPO-
MOJb30OBAHNA ARAACTCA BEJIHMYHHOH HACTONBKO He-
JHAYUTEJILHOH, YTO B 001Iel Macce CTOKOB €10 MOXKHO
npetedpedp. OAHAKO B HACTH HEraTUBHOIO BO3AEH-
CTBUS 3THX CTOKOB HA BOAHbIE OOBEKTEI BOIPOCHI M1pe-
NOTBPAILEHWUS W JIMKBUIAIIMU ABAPUITHBIX CUTYALIM,
COMPSIAKEHHBIX € 3arps3HeHneM BOIHBIX 2KOCHCTEM
OOOLIBAEMBIM CBIPEEM, ABJSIOTCH MCKIIOYHUTEILHO
AKTYVANBHBIMU., DKOJOIMYCCKHI yiuepd, HAHOCUMBII
JIMb OAHUMHM pa3MBAMM He)TH M Hed TeNTpPOIYKTOBR,
YKe COMOCTaABUM € 0ObeMaMH NPHOLLIH, MOAYYdeMOil
OT peaH3aluy 100LITOH HEPTH U HEPTENPOILYKTOB.
CuTyaumnd oClOKHACTCH DONBUWHM KOJHUECTBOM M
MPOTAXKEHHOCTBIO JIMHEHHbIX 00BEKTOB — HCTOUHM-
KOB PUCK 3aTrpA3HEH U OKpykKawitier cpeibl, Tonbko
OAHHX TTPOMBICIIOBLIX TPYDONPOBO/IOB B peecTpe onac-
HBIX MPOHU3BOACTBEHHBIX 0OBEKTOB 3aPerucTpUPOBAHO
cppiwe 1700 obLueid npoTSKEHHOCTLIO B 285 TLIC, KM.
[Mpy 5TOM KOJIMYECTBO M3BECTHBIX ABAPH i1, CBSI3AHHbIX
¢ paznuBavu HedTH M HeTENPONYKTOB HA ONMACHbIX
MPOU3BOJICTBEHHBIX O0BEKTAX MOCTOSHHO VBEAMYM-
BAaeTCsA. A CKOMBKO (DAKTOB aBapHil cKpuiBaeTcs?

[To 3KcrnepTHBIM OLUEHKAaM M3 25 ThIC. AaBapHHHbIX
PA3IMBOR HE(DTH B [10JIC 3PCHM A HAL30PHbIX OPIaHOB
nonajaet avib 1/5 yacts. B pesyibrare aBapuitHbLx
pAa3NMBOB He()TH HA MECTOPOXKICHHAX €KEIONHO
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B OKpYyXaiouivio cpeny noctymaetr ot 50 Twic. 10
[,5 MJIH T HedTH ¥ nAacToBbLIX BOA. B aTOM ciyuae
FArPASHEHWIO HHOABEPIACTCS NOUBCHHO-PACTHTEIbHbIH
MOKPOB Ha TeppUTOpuK Mmiouanso 6oaee 10 thic. ra.

[Mpu paznusax Hed)TH B AKBATOPAAX CHTYAITHA YCy-
ryongercs emie ¥ TeM, 4To HehTIHOE MATHO B BOIHOM
cpesie MUTpUpyeT. Yxe yepes |—2 ausi, npu ciiadoil Ma-
TepHaJIbHO-TeXHHUECKOo# Daze Pocripupomnaisopa (oT-
CYTCTBUM NPHPOLOOXPAHHOIO (h10Ta, HEJOCTATOYHOM
OCHALLEHWH aHAJIMTHYECKH X J1labopaTtopuit) uaeHTHgM-
1MPOBATHL TIPUHAIEAK HOCThL HE(TAHOTO NATHA K TOMY
HJIH MHOMY OOBLEKTY He IMPEACTABAACTCH BOIMOXKHBIM.

Bonpoc nHKBMAAUMY MOCACACTBHI aBapuid B~
€TCH AKTYaIbHbIM HE TOJNBLKO IS SHEPreTHUYCCKUX
nojaesHbX vckonaeMmbix. Hanpumep, korna 8 r. be-
pesnuku [lepmckoro kpas (2006 r.) mpousoulra Tex-
HOreHHas apapus, Boi3BaHHas 3atonieHueM [lepsoro
pvaAHMKa BepxHEKAMCKOTro MECTOPOKIAECHU S KATHHHO-
MArHMEBBIX COJICH, 3aTPaThl HA THKBHIAUM IO TOC/EN-
cTauil 3TOH agapuu coctasunu 7,8 mupia pyb. u 310
Oe3 y4deTa yuiepba oT moTepH yTpaueHHBIX MOAE3IHbIX
HckonaembixX. TAkKMX "Topsauux ToueK" Ha Beel TeppH-
Topun Poccun Hemaso. Hanpumep:

— 000CTpUIACH CUTYAIIMS, CBSI3AHHAsI C paspa-
doTkoi Emanckoro u EMKMHCKOro MeaHo-HHUKeIeBbIX
Mectopoxenuit B Hopoxonepckom paitone Boponex-
ckoit obnactu, TlocneacTBust TAKKUX paboT MOT'YT rydou-
TENBHO CKAa3aThCsd HA COXpAHEHU W DMopasHoobpasus
rocyapeTBEHHOTO XONepeKoro 3arnoBenHuKa;

— He mpocTas CHTYALHNA CKJIAALIBACTCH BOKPYT
CTPOMUTEIBLCTBA PYAHUKA (1UaXThI) M 0DOraTHTeNILHOM
(habpuku no podbiye u nepepaboTKe KaauHHO-MAar-
HHEBBIX coieit B Tpanuuax noc. Husexckoe barparu-
OHOBCKOro paitona KaauHUHIpaackoi odbaacTw,

— Ha TEPPUTOPHMM HALMOHAALHOTO Tapka "by3y-
JNYKCKMH Bop" 10 CUX MOpP pachoNokeHbl 0YpOBLIE
CKBAXMHBI, TEXHUYECKOE COCTOSAHHUE KOTOPBIX TIpeL-
cTapiaseT cofoi pealbHYW YIpo3y Ui HACEIEH WS W
OKpPYKAIOoUIeH Cpebl,

— Ha tepputopuu CocHoBcKoroe paitona Yens-
OMHCKOW 001aCTH MJIAHUPYETCH CTPOUTENLCTBO rop-
Ho-o0oraTuTenbHoro koMbuHara, l'ocyaapcrseHHas
3KOMOTMUECKad IKCNepTH3a npoekta Gbia 3aBepiieHa
3 Hosadpst 2015 r. Bmecte ¢ Tem peanMsauus Npoek-
TA BbI3bIBACT HEMAJIbIC ONACCHUS ODIIECTBEHHOCTH,
B TOM YMCIE CBA3AHHBIC ¢ OOJIBLIONH BEPOATHOCTBIO
3arpsa3HEH Mt OCHOBHOTO HCTOYHMEKA MU THEBOTO BOILO-
cHabxeHna peruoHa;

— MHOTHE IpYTrHe.

be3syciioBHO, HE BCe XO3SHCTBYIOUIME CYOBEKTDI
NEMOHCTPUPYIOT OE30TBECTCTBEHHbII MOIX0L K Op-
TAHM3ALMH M OCYIMECTBIEHMIO CBOEH ACHTEIBHOCTH.
Apkusm npumepom soictynaet Pecnybauka Tataperan,
B HuxHEKaMCKOM paifoHe KOTOpoH AeicTBYeT npes-
npustne OAO "TAHEKO" — oano U3 KpynHeHimmx
KOMIUIEKCHBIX HedTenepepabarbiBaomiux 1 Hedre-
XMMMWYCCKHUX MPEANPUATHH B LIEHTPAJbHOH 4aCcTH
Poccun. Tlpoaykuus npeanpustus BrIwYaer 60-
aee |8 BMAOB POIYKTOB NnepepaboTku Hedrm — or
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MOTOPHBIX TOMJAUB eBpONeHCKOro KayecTsa, AU3e/b-
HOTO, CYA0BOI0 M aBHALIMOHHOTO TOIMJIMBA 10 KOMIT0-
HEHTOR Chipbst 18 BHIITYCKA IMPOKOTO aCCOPTHMENTA
BocTpeboBaHHON HedTEXUMUUecKOH nponykinm. [Tpu
[POEKTHPOBAHWH 3TOr0 MPE/ANPUATHSA 0CcoDoe BHH-
MaHHe OblTo yAeeHO MHOTOYPOBHEBOH CHCTEeME He-
TIPEPLIBHOTO JKOJOTMYECKOTO MOHUTOPHHTA, KOTOpas
MO3BOIAET NMPEAYNPE/UTD J1106YI0 aBapUHHYIO CUTYA-
MO B CAMOH HAYaA1LHOM CTAIMM €€ BOSHUKHOBEHHSL.
[MpuGopLl 3KOIOTHUECKOrO KOHTPOJSI PACTIONOXKEH bl
Ha KaxJ/J10W YCTAHOBKE, MCK 1Y YCTAHOBKAMWM, HA Tpa-
HHUIIE NPEANMPUATUSI U HA PYDEKe CAaHUTApHO-3alIUT-
HOM 30HBbL. 17151 obecriedeHM 3alUMThl BOIHONW Cpefibl
NPEAYCMOTPEHBI OUMCTHBIE COOPYXKEHMS C NOJTHBIM
HUKJOM OYMCTKW Bcex 00pa3syrommxest cToKor. g
3aXOPOHEHM S HEYTHJIM3MPYCMbIX OTXOI0B, MPEAOT-
BpalleHM s 3arpa3HEHUA MOUYBLI MPEAYCMOTPEH CMEH-
aJbHBIN MOJHUTOH, COOTBETCTBYIOLIMH COBPEMEHHBIM
TPeDOBAHUAM.

OAO "HuxHekaMckHedTexuMm" — ojiHA U3 Kpyn-
HEeHTITUX HedTexXMMUUYecKHx KoMmnanuit Espons
Obli1a ocHoBaHa B 1967 I. M Ha CeroaHsIIHMA AeHb
OHA 3aHUMACT TUIAMPYIOUIHE TTOSHUILLHM 11O NPOU3BOI-
CT‘BY CHHTCTMYCCKHX KAYYYKOB M ILJIACTHKOB B P(D
B accopTumeHTe BbITYCKaeMoOl NMPOAYKIIMKM — GO-
Jjlee cTa HauMmeHoBannit. Ocobo cnenyeT OTMETHTD, YTO
HA TMPENNpUATHH pelieHa npobreMa yTHIH3auuu He-
¢preniamMoB — orxoasl nepepabarpiBaloTes 10 1V Kiaacca
OIACHOCTH M B JlaJIbHEHIIEM MCMOAL3YIOTCS B LEsIX
PEKYJIBITHBAILLHM 3CMENDb.

B AnbMmeTbeBCcKoM paifoHe Tatapcrana AeHcTayeT
npeanpuatue HIIAY "Enxosuedrs”, 8 Hypiarckom
paAHOHE — AIAJABYMHCKOE MECTOPOKICHUE BhICO-
KOBSI3KHX TPYAHOU3BJIEKaeMbIX OUTYMHBIX HedTeH,
HTAY "HypnathedTs', MYHKT NOAFOTOBKH BOJILI
"Anjapeenka”, 00bLekTH MycoponepepadboTku. Bee
3TH 00BEKTBI [PEACTABISIOT COOOMH HE TONBKO TOYKHM
GKOHOMHWHYECKOTO pOCTA PETMOHA, HO U ABJISKOTCH 06-
pas’taMH 3KOJIOTHYECKH U COLLMATBHO OTBETCTBEHHOTO
OTHOUIEHHUST GU3HECA K OPraHM3alMK MTPOH3BOICTBRA.

YUuuTbiBas H3JI0KEHHOE, MOXHO KOHCTATHPOBATH
(I]a KT: HESJIPOITOAL30BAHWEC HBIHCTCH BHIAOM 3KOHO-
MHUECKOH JCATENBHOCTH, CONPSKEHHBIM CO 3HAYH-
TENLHOW HATPY3KOH Ha OKPYXKAIOULYIO CPeLy, HO npH
OTBETCTBEHHOM TMOOXOAE TAKAsA HATPY3Ka MOXKET ObITH
3drpekTUBHO MHUHUMMK3MpoBaHa. boiee Toro, rpu-
BE/ICHHBIE CBEAEHMUS MOJTBEPAKIAAIT HEPA3ZPBIBHOCTh
BONMPOCOB obecnedeHust IKOJNOIrHHECKOW M TTPOMBbILLI-
JICHHOW 6c:xunacnoc1‘u B TOILIMBHO-9HEPIETUHCCKOM
komrIuiekce (THK).

Ewe B 3akone PCPCP ot 19 nekabpsa 1991 roma
No 2060-1 "O6 oxpaHe OKPY:KAIOLLEH TIPUPOIHOI cpe-
Jibt" Bb1o yeranosaeHo: "Kaxk bl rpaskaaHuH umect
NMpaBo Ha OXpPaHy 310pOBbA OT HeDJATOTIPHSITHOIO BO3-
OeHCTBUS OKPYKAIOLIEH IPUPOIHON CPElibl, BLI3BAHHOIO
X039 HCTBEHHON MIIM MHON AeATEIBHOCTLIO, ABAPHI, Ka-
TacTpo, cTuXmitHbIX OeacTBUIT". 3aKpErnB AaHHbIH Te-
3UC B YHCIIE OCHOBHBIX MOTOXKCHM I, VKa3aHHbII 3akoH
OMNpeIesTui TaKXAe NMeperekTHBHbIC obecneunBamLme
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MEXaHM3Mbl, TAKME KAK HAWJIYUllIHE JOCTYITHbIC TeX-
HOJIOTHH (BHCJJ.[}CHHC MaMOOTXOAHBIX H GQBOT?{OHI'H)IX
TEXHOJOTHI W MPOW3BOICTR), pallMOHAIBHOE UCIOJb-
30BAHME PECYPCOB MOCPENCTBOM BOBJIEUEHM S OTXOIOB
B XO3sHHCTBEHH bII 0DOPOT (MCHO/B30BAHUE BTOPUUHbIX
PECYPCOR), IKOJOIMUECKOE CTPAXOBAHUE U JIP.

Ha NMPOTHACHHUHW NMOYTH ‘IETBEPTH BEKa HHW OIHH
M3 3THX MEPCTIEKTUBHBIX MEXaHM3MOB TaK H He Obia
BOBJIeUEH B npouece obecrieyeHns KayecTra OKpy-
KALEH cpellbl U NPOMBIILIEHHOH DE30MacHOCTH.
nOCﬂCﬂCTBHH TAKOIro NnoOJOXKCHHUSA BelllCﬁ JaMETHO
OLUYTHJIM Ha cebe MUATMOHDLI FpaXaaH, a OKpyXa-
IOLLASE Cpejla HA MPOTIHKEHUHW BCEro 3TOI0 BPEMEHM
MPOAOIKAIA UCTIBITHIBATL HA ceDe M3OBITOYHYIO dH-
TPOMOTEHHYIO HArpy3Ky.

Haubonee pepHbiM rpoueccom pehopMHpoOBaHU
CJelyeT CHMTATh BHEAPEHHE B MPAKTHKY IaBHO U3-
BECTHBIX M J0KA34BIUKMX CBOIO 2(P(PCKTUBHOCTL Me-
XAHHU3MOB PErYJIHPOBAHMSA KAUeCTBA OKPYXKAIOLIEH
Cpe/ibl, @ UMECHHO — CTUMYJIMPOBAHUSA BHEIAPCHUsI
HAWIYUIIHX JOCTYIMHBLIX TEXHOJMOTHH, CO3MaHUS YC-
JIOBHH JUUTSE BBITOJAHOTO BOBJICUEHU S OTXOM0OB B X035 H-
CTBEHHDLIH 0DOPOT, 3a/CHCTBOBAHMS MEXAHHMIMOB 2KO-
JIOFMHECKOTO ayauTa, SKOJOrHYeCKOro CTPAXOBAH KA,
3KOJIOMMUECKOro 00Pa30BaHMS, & TAKKE CTAHOBJIEHHS
TOK 1 Apyrux OCHOBHBIX OTpACAEH IKOHOMMKH Ha
PCALCH PALHOHAIBHOIO 1 HEUCTOUWLMTEABHOTO rnpu-
poronmonb3osanny, Hejib3st Takke YIVCTUTL U3 BHILY
npodiaeMbl JJHKBHAALIMWN HAKOMICHHOIO JKOJIOrMYe-
CKOro yulepda, JMKBHIALMHMH Bpela TeKyLero yuiepba,
d TAKAKE OXPaHbl MMOYRB.

Cneayer oTMETHTH, YTO MPOLUECC MOCTENEHHOTO
BHEAPEHH S HA3BAHHLIX MEXaHMU3IMOB yXKe Havalcs,
Tak, B 11ens1X obECIeucH s SKONOrMUecKoi dezonac-
HOCTH OT BOIMOAKHBIX PA3TNBOB HC(!)TI’I npu ¢c¢ no-
Obiye Ha meabde, HCKAOUUTETBHOH IKOHOM HYECKOH
3J0HE W TeppuTOpHaibHOM mope ¢ | wioas 2013 r.
BCTYIIMA B ey PepepanbHblit 3akon oT 30 nexabps
2012 r. No 287-D3 "O BHeceHUn M3MeHeHuit B Me-
nepaibHbii 3akoH "O KOHTHHEHTAILHOM 1ueihe
Poccuiickoit @enepaunn” u Megepanbiblii 3aKoH
"O BHYTPEHHHX MOPCKHMX BOIAX, TEPPHTOPHAILHOM
MOpe M npuiexkauiei 3oHe Poceniickoit Menepaunn”.
VKaszanHblif 3aKOH YCTAHOBUII 0DS3aHHOCTH OpraHm-
JalUMH, OCYLIECTBASAIOUIUX JIEATEbHOCTL HA MOPCKHUX
AKBATOPHSIX, MPUHUMATL COOTBETCTBYIOLLINE MEPLI 10
MPEAYIPEXKACHUIO U TUKBUIALKWN PA3IHBOB HeDTH
u Hedrrenpoaykros. C | wions 2013 r. 3kcrnyaTu-
pytouas opraHm3aims o0si3aHa BbITIOJHATE [M1aH
MPEAYNPERKACHUS U TUKBUIALLMMK PA3ITHBOB HE(DTU W
He(TENPOLYKTOB, npeayemoTpeTs hHHaHcoBoe obe-
CIEYEHHE MEPOIPHATHI B paMKax JAHHOIO TJaHa,
A TAKXKE CO3/IaTh CHCTEMY HADIIOACHHIT 34 COCTOSTHU -
€M MOPCKOH cpeabl B paloHe OCYIIECTBICHHS CBOCH
NEATENLHOCTH (B TOM YMCIE CHCTEMBI OOHAPYKEHUA
pPA3IMBOB HEPTH N HEPTENPOAYKTOB), CHCTEMbI CBSI3N
W OIMOBEIIEH WS O pa3iinBax Hed)TH M HePTENPOaYKTOB,

®enepaibHbIM 3aKoHOM 0T 28 mekadopst 2013 r.
No 408-D3 "O BHeCceHMH M3MCHEHMI B 34aKOH

Poccuitckoit @eaepannn "O Hegpax” M NpU3HAHWHK
VTPaTUBIIMM cHIy noanyHkra 3.6 nyukra 3 lNogoxe-
HUS O NOPSIKEe JMLEH3MPOBAHUS MOJL3OBAHUNA HE-
Apamu, vreepxaerHoro [NocranosaenueM Bepxoshoro
Cosera Poccuiickoit @egepaunu "O nopsiike ssese-
HHUsL B aeicTeue TTonoxeHns 0 nopsake AULUEH3H-
POBAHWSA TOJB30BAHUS HEAPAMM'", TIPEAYCMOTPEH bi
00s3aTeNLCTRA HEAPONONb30BATENCIH 10 0BeCceYeH UK
Oe30MACHOCTH TOPHLIX BIpaboTOK, OYPOBLIX CKBAK M
WU UHBIX CBA3AHHBIX C NOJIL30BAHUEM HEIP COOPYXKe-
H Hﬁ, PACHONOXKEHHBIX B rpaHMLIax rnpejlocTaBicHHOro
B ITOJIb30BAHKHE Yy4acTKa HeJp.

Kpome Ttoro, B 2014 r. IpUHAT PsI IMTPOPLIBHBIX O
CBOEH CYTH 334 KOHOOATEIbHbIX MHULLMATHB, 3aJ10KUB-
lIHX ocHOBY obBecnevueHns 3UPEKTUBHON CUCTEMBI
sKonoruueckoit besonacnoctu. Mpunsitue Oegepans-
Horo 3akoHa oT 21 uions 2014 r. No 219-D3 "O BHece-
HUW u3MeHeHuit B Meaepansublii 3akon "O6 oxparne
OKpyxaluenh cpetbl” M OTAENbHBIE 3aKOHOTATE N b-
Hbie akThl Poceuiickoit @egepatmn” ro3eonnio do-
JIee KOMMJIEKCHO M CHUCTEMHO [MOI0ITH K BOIpocam
OXPaHbl OKPYXKAIOLIEN Cpenkl

IMpu noaroroeke HazaHHoro MegepaibHoro 3a-
KOHa OblTa MpoBeAeHa KOMIJICKCHAS PEBU3US 110-
HATHHHOrO annapara, CBeJIeH K MHHMMYMY pPHCK
€ro BOJIbHBIX TOAKOBAHUH. OCHOBHbBIE MPUHIUITDI
OXPaHbl OKPYXAIWEN Cpebl IOMOTHCHbI 00A3aTeN b~
HOCTBIO (PUHAHCHPOBAHMS IOPHIAUYECKUMH JTHLIAMH
U WHIMBH/IYAJTbHBIMM NPEANPUHUMATENSIMUA MEP 1O
HPEesoTBPALUEHHIO W (MJTH) YMEHbILIEHH IO HETATHBHOIO
BO3AEHCTBUSA HA OKPYKAIOLLYIO CPeLy, YCTPaHEH IO MO~
CICACTBHH 2TOr0 Bo3aeHeTBHS, PaciuupeHbl NOTHOMO-
YU OPravos rocynapcTseHHoN siaactT. Iudpepenm-
POBAH MOAXOI K NPUMCHEHHIO MEP FoCyIapCcTBEHHOTO
PEryJIHpOBAHHS B OTHOIIEHMH ODLEKTOB X035 UCTBEH-
HOW M MHON JesitenbHOCTH. [IpaBoBoe BOMIOIIEHHE
MOJIYHHIa HOBAS CHCTCMA HOPMMPOBaHMsI B 0objiacTn
OXpaHbl OKpyXKaloiled cpenst. OnpeaeieHo pasosoe
peryinpoBaHHe BOMPOCOB BHEAPEHMA HAMIYUILTIHX
NOCTYIHBIX TeXHOMOTHI, ONTHMHU3HPOBAHA CHCTEMA
FOCYIAPCTBEHHOIO IKONOrMUECKOTO HaL30pa. Yeosep-
EHCTBOBAH MEXAHHM3IM 3KOJOTHUYECKOH OTYETHOCTH.
BeeneHbl peaibHbIe MEXaHHW3M bl IKOHOMHUYECKOTO CTH-
MYJIMPOBAHMS. YCOBEPLIEHCTBOBAH MEXaHH3IM MIAThI
34 HETATHBHOE BO3JAEHCTBMC HA OKPYKAIOULYIO Cpeny.
[lepecMOTpeHa aiMUMHUCTPATUBHAS OTBETCTBEHHOCTD.
Crenan 3HAUMTENBHBIN LA K BO3POKICHUIO rocy1ap-
CTBEHHOH 2KOJOTHYECKO IKCIepPTH3bl.

Hanubrit 3akon dynet ¢cnocobCTROBATE PEIICHHIO
B TOM YHCJIE OOHOH U3 OCHOBHBLIX Tpodaem THK —
MoaepHusauun obopyiaoBaHus. M3HOC OCHOBHBIX
(hOHIOB HA OTAETBLHBIX MECTOPOKICHUIX COCTABIISIET
yke Bonee 60 % npH cpeaHeM CpoOKe 3KCIIyaTainu
oosee 30 ser. Heemorpst Ha 1o uto B 2013 1. GblaH
NPUHATHE HoBbie [TpaBuiia De30MaCHOCTH B HETIHON
H TA30BOH TIPOMBILILIEHHOCTH, ONPEACTNUBIINE CPOKH
3aMeH bl Tpybonposonos (He meHee | pasa B 8 jaer), Oes
JOTIONHHUTEILHBIX MEP IKOHOMWYECKOTO CTUMYIMPOBA-
HHs1 cobmioaeHue OYKBbI 3aKOHA 19 X034 HCTRYIONIMX
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CYOBEKTOB NMPODJEMATHUHO, BEAb pa3Mep HEOOXOMH-
MBIX JUIH TIOJTHOH MOJACPHU3ALNAKN [TPOMBICIOBOI CETH
MHBECTHLIWI coctasadaeT boaee 1,3 Tpau pyo.

Crenyer OTMETHTh, YTO HE MEHEE BAKHBIM 3aKOHO-
nateabHLIM pelenmem crail MenepanbHblil 3aKOH OT
29 nekabpst 2014 r. Ne 458-@3 "O BHeCEHHMH M3MEHE-
nui B @egepaibiblil 3akoH "O6 oTX0nax NPOHU3BOI-
CcTBa W noTpedieHus”, OTAENbHBIE 3aKOHOILATENbHBIE
akTbl Poccuniickoit Meaepallum v NPUSHAHKUMW yTpa-
TUBIIMMM CHITY OTAEALHBIX 3aKOHOLATENbHBIX AaKTOB
(TMONoKeHMl 3aKoHonaATeNbHLIX akToR) Poccuiickoit
Denepaunn”. biaronapst LAHHOMY 3aKOHOLATETbHOMY
AKTY VAa0Ch €031aTh 2 heKTUBHbIE IKOHOMHUCCKHE
CTUMVYJIbI MO BOBJCYEHHUIO OTXOA0B B X034MCTBEHHBIH
060pOT B KA4YeCTBE BTOPUUHBIX MATEpPHUAJIbHBIX pe-
cypcoB. [1pH 2TOM: YTOUHEHBI MOJAHOMOUYHS OPraHOB
MCTIOJAHUTENBHON BiacTn cydbekToB PD ¢ Leibio co-
KPALICHMS KOJIMYECTBA OTXOM0B, HATIPABISEMbIX Ha
3aXOPOHEHHE, 3aKPEIICH MCXaHKM3M 0CBODOXK ICHW A
XO3STHCTBYIOUIMX cYOBEKTOB OT MaaThl 3a HEraTuBHOE
BO3AEHCTBUE HA OKPYKAIOWIYIO CPELy NPH pasmeltic-
HHHM UMK OTXOIN0B B Dﬁ'hCKTHX. HCKITKYAIOLIHX BO3-
NeiicTBMe Ha oKpyXKaolyio cpeay. Peanuszauua 1ol
HOPMBIL ByIeT CTHMYHPOBATEL COITAHHE IKOJIOTMUECKH
6e30MaCHBIX 0OBEKTOB PA3MELLCHMSI OTXOA0B. YCTaHOB-
JieHd 00S13a HHOCT b ITPOM3BOAMTEN S| TPOAYK MKW YTHIH-
31 pOBHTh. Oﬁt‘ .'SB[}ﬁ)KHBHTb HITH 3aX0OPaHMBATL ITPOU3BL-
ACHHYIO NPOIYKIMIO, YTPATHBILY IO TTOTPEOUTEILCKNE
CBOMCTBA M, KPOME TOro, YCTPAHEHbI HECOOTBETCTBHSI
B MOHATHHHOM anapare 1 MHOroe aApyroe.

CeropHsi 3KOHOMHWKa PoCcCHM MCTBITBIBAET, M 9TO
HE CEKPET, HEMaJIble CTPECCHI, PE3YIBTATOM KOTOPBIX
ssuock cuvkenue BBIT Pocenm 3a 8 mecsiues na 3,8 %.
[Tpu 3TOM HAUOOALILKK BKIAL B OTPUUATEABHYIO AMHA-
muky BBIT BHec/in 0DpadaThiBaOLIME NPOU3BOJICTRA —
MX MHJIEKC MTPOMBILIIEHHOTO NPOHU3BOICTHRA COKPATHIICS
Bostee vem Ha 5 %. Kpome TOro. Kypc HaiMoOHa LHOM
BAJIOTHI 3HAYUTEALHO YBEAWYWIT TOJIT OTEYECTBEHHBIX
OpeANPUATHI O KPEAUTAM, B3ATHIM 32 pybexom. MH-
BECTHLHMW B OCHOBHOW KallWTalL [PEANIPUSITHIR TaKkKe
CHIILHO CHU3WJIHCH. B DEB}‘JI]:THTC CHHU3MIIHUCDH TMOKYITa-
TEALCKadA CMOCOOHOCTE U CIPOC HA MPOAYKLIHIO,

B Takux ycjaoBHsix OM3HEC BBIHYIKIEH lepecTpa-
WUBATHCS M MAKCUMANBHO ONTHMU3WPOBATLCH, a NIPH
ITOM FOCYIAPCTBO 0K HO 3(Phek TH BHO ¢rTOCOBCTBO-
BaTh CHHKEHMIO 00BEKTHBHBIX PUCKOB M OKA3bIBAThH
XO3MUCTRY IO UM cyOBeKTaM IelcTBEHHYIO OAaepxK-
Ky, HQUHHafg C JIMKBUIAUWN H3TUIIHUX afMHHUCTPa-
THUBHBLIX 0apLEPOB H 3aKaHUYMBasg AAPECHLIM hUHAH-
cupopanueM. Ho, nockoibky B coppemeH ol Poccuun
FrOCYA4pCTBEHHOE YITPABICHHUE HOCUT NPOTPAMMH bl
XapakTep U OTKJOHEHHE (XOTh Ha OIWH AT OT W3-
OpaHHOro BEKTOPA PA3BUTHSA) MOXET TIPUBECTH HaKe
B KPATKOCPOUHOH NEPCHEKTHBE K e1e DobILICH jJecTa-
OMITH3ALMK W NOCHEAYIOEMY Kpaxy CHCTEMb, OBIJTO
330CTPCHO BHUMAHHWE Ha TO, YTO, BHE 3aBUCHMOCTH OT
KPAIMCHBIX ABACHMN, HOPMBE BCEX HA3ZBAHHbBIX BLILLE
3AKOHOJATEJIbHBIX AKTOB JIOJIKHBI PEaTH30BbIBATHCH
B ITPHOPHUTETHOM MOPSIIKE.
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OTMeyanoch TAKKE, YTO YCHJIMS MO COBepllieH-
CTBOBAHMIO CUCTEMBI OCYJaPCTBEHHOTO YIIPABICHUS
KayecTBOM OKPYXKAIOWEH Cpelnbl He MOTYT ObITh Orpa-
HUYEHDBl IPUHATBIMH 33 KOHOAATE/IbHBIMH PELLCHUSIMH,
HeobxoauMo a1y paboTy MpofoixkaTh, BHELIPss BCe
HOBBIC M HOBBIC MEXAHU3MbI KAK HA 324KOHOJATCILHOM
YPOBHE, TAdK M HA YPOBHE 1013aKOHHbIX AKTOB. B cBA3M
C 9TUM Ha 11epBOC MECTO CTABUTCA BOTIPOC TOATOTOBKH
H MpUHATHA, KAK MUHUMYM, 33 akToB [lpasuTein-
cTBa Poccuiickoit @epepaunn 1 Muunpuponst Poc-
cuu, Ge3 kotopsix Mepepaibupie 3akorn No 219-D3
n No 458-b3 pabortats He CMOTYT.

[Mo ganusiM Munnpupoas Poccumu, ceroams yxe
NOATOTOBACH W NPUHST PAI HEODXOAMMBbIX AKTOB /LISl
peanH3almMm 3TUX 3aKoHOB, K uMciy TaKMX aKTOB OT-
HOCSATCH:

— [lMocranosnenue lNpasurenscerea Poccuickoi
Denepauun ot 16 anpenst 2015 r. Ne 365, npusen-
uiee [Noaoxenune o Mexepanbioil cayxkde o Haizopy
B chepe MPUPOLONOAL3OBAHUS B COOTBETCTBME M3-
MEHMBIIEMYCSl 32KOHOAATEbCTRY,

— Pacnopaxenue Mpasurenncersa Poceuiickoit e-
nepaty ot 8 mioasa 2015 r. Ne 1316-p, yreepausLliee
HepetueHb 3arps3HsaIOUIMX BEIECTR, B OTHOLIEHUN KO-
TOPBLIX MPUMEHSIOTCS MEPbl FOCYIAPCTBEHHOIO pery-
AUPOBAHIS B 0014CTH OXPaHbl OKPYXKAIOIICH CPeilbl;

— Mocranosienue lNpasurensersa Poceuiickoi
Denepatmn ot 28 centabpa 2015 r. Ne 1029, yrpepnus-
uiee KpUTEPHH OTHECEH U 00BEKTOB, OKA3bIBAIOLLHX
HCTATMBHOE BO3ACHCTBME HA OKPYXKAIOWLYIO Cpey,
K oowekTam 1, 11, H1 u 1V kareropmit u, cooTBeTCTBCH-
HO, KPHTEPHUH, HA OCHOBAHMM KOTOPBIX Olpeae/sieTcs
nepedeHb OOLEKTOB, MOMATeKALLMX (heaepaibHOMY FO-
CYMAPCTBEHHOMY 3KOMOTUUCCKOMY HALZ0DY;

— Pacniopsikenue [Npasurensersa Poceuiickoi
Mepepatnm ot 24 aekabpa 2014 . No 2674-p, yTeep-
NUBIIICE nepeveHb obmacTei npUMeHeHHs HauTy TIHX
AOCTYMHBIX TeXHOMOTHH;

— TlocTtanosnenme IMpasureascra PoccuHeKoi
Oepepatnn o1 23 aekabps 2014 r. No 1458, yreepiang-
wee Mopsaok onpegaeneHns TEXHONOIMMH B KayecTne
HauJayydlled 10CTYNHOH TeXHOJOTMH, a TakxKe paspa-
DOTKM, aKTYATH3ALHNW W ONnyBAMKOBAHWS WH(pOpMa-
LIMOHHO-TEXHUHECKUX CTIPABOMHMKDB 1O HAWYU WM
AOCTYTIHBIM TEXHOJIOT MM

— [locranosienne [lpasutenncTa Poccuiickoii
Denepauuu ot 21 certadps 2015 r. No 999, yreepaus-
mree IomoxeHHe 0 MeXXBEIOMCTBEH HOI KOMUCCHH TIO
PACCMOTPEHMIO TTPOrPAMM ITOBbILIEHMS IKOJOIHUE-
CKOit apekTUBHOCTH.

Hauuas pabora ewe He zapepuieHa. Peurenns
LEJOro CreKTpa BaXkHeHIIMX BOMPOCOB BCE elle He
obpenu GhopMy HOPMATUBHOTO AKTaA, BKJIOYAS:

— [OPSIOK paspabOTKH, YCTAHOBICHUS W 1epe-
CMOTpPa HOPMATHBOB KAYECTBA OKPYKAIOUICH Cpeibl;

— npaBuila HCUMUCIIEHHWA, BIUMAHHST H KOPPEK-
THPOBKHW TIAThl 32 HEraTMpHOE BO3AeHCTRME Ha
OKPYXKAIOUIYIO CPeny, OCYUIECTBACHUA KOHTPOJS
3a NMpaBHILHOCTBIO €€ UCHUMCICHUSI, MOJTHOTOH M




T

CBOCBPEMEHHOCTBLIO BHECCHU S M ONMPEAC/IEHUS CTABOK
MJiaThl 32 HErATHBHOE BO3/ACHUCTBME HA OKPYXKAIOILY IO
cpeny u Ko hUIIMEHTOB K HUM;

— MOPSIAOK CO3AAHMST W BEIEeHHS TOCYIapCTBEH-
HOIO peecTpa 00bEKTOB, OKA3bIBAKWMX HEraTUBHOE
BO3JCHCTBHE HA OKPYXKAKOWYIO CPEay;

— MOPHI0K paspaboTKH MCTOAMK pacyeTa BhiGpo-
COB 3arpa3HsIoNIMX BelllecTn B atMocdepHbIi BO3AYX
CTAUMOHAPHBIMH MCTOMHUKAMM;

— MepeucHb HCTOUHMKOB, MOMJIEKAILMX KOHTPOJIK
MOCPEICTBOM aBTOMATHYECKUX CPEICTB M3MEPCHHW I

— TpeDOBAHUS K CONEPNKAHUIO MPOrpamMM PO 3-
BOACTBEHHOTO 3KOJOIMUECKOT0 KOHTPOJIS,

— npasuia pa3paboTKH 1JIAHA MEPONPUSTHI 110
OXpaHe OKPYKalolIeH CPelbl M TTPOTPAMM MOBbLITHCH WA
3K0JIOrHuYecKo 2P hHeKTHBHOCTH;

— CTaBKH 2KOJIOTHYecKoro cbopa rno Kaxuioi rpyrn-
¢ TOBAPOB, MOMJICKAMX YTHIN3ALUMK;

— MOPSI0K CO3ZLAHMS, SKCNAVATALMN U MOJEPHH-
3A1IMK eIMHOW rocyaapeTBeHHoi uHpopMalMOHHON
CUCTEMBbI YUETa OTXOIOB.

Hackonbko npopaboTaHHbIMKW BVIAVT 3TH aKTHhI,
3aBHUCHUT MMOJIOBMHA YCTIeXa yKe TPUHATHIX 3aKOHO1a-
TeAbHBIX peteHuit. JeitcTBoBath HeobxoaMmMo 2ddek-
THBHO, VUUTbIBAH TOT DOJILILOK 0OBEM IKOTOTHUECKHX
npobieM, ¢ KOTOPBIM CEUAC NMOMOWINW K TEKYLEMY
ATANY PA3BUTHS HOPMATHBHON MpaBoBOi Ha3bl.

B pettennu >THX TpobaemM BaXHYIO POJib UTpaoT
W psif APYTHX BOMPOCOB, 3aKOHOAATENLHOE pPelieHHe
KOTOPBIX €lLe NpeiacTouT 3akpenuTts. Ipexae pce-
ro, pedb uaetT 00 3IKWIOrH4ecKkoM 0Dpa3oBaHUN U O
nonrotopke Kpainduuuposanuex Kajapos. M3 roaa
B O/ COKPAllaeTCsl KOJMUECTBO NpodeccHoHaIbHBIX
00pa30BATE/IbHBIX OPIAHM3ALUNK, OCYILECTBISIIOLIMX
MONITOTOBKY KBAJIH(PHIIMPOBaHHBLIX pabounx (8 1995 .
ob110 4166 opranuzaunid, B 2013 . — 1217). B cesizu ¢
9THM OIHHUM M3 HAHDOJICE NEPCHEKTUBHBLIX MEXaHN3-
MoB obecrieueHus HphHeKTHBHON MPaBONPUMEHHUTE b~
HOW NPAKTUKMW SBSETCS PA3BUTHE 3KOJOIMUCCKOro
o0OpazoBanus, MNOJATOTOBKH KBaJTH(QMITHPOBAHHbIX
KAApPOB, MOBLIIIEHUS KBAAMGMUKAIHN U KYJIBTYDHI
NPOU3BOACTBA PADOTHHKOB, ViKe 3aHATBHIX HAa HALINX
npeanpusTusx. bes Hannunsg y rpax/iaH 10CTaTOMHO-
ro ofnema 3HaHWH B 00JIACTH OXPaHbl OKPY KAOUIEN
cpelsl, 6e3 chopMUPOBAHHOTO B ODIIECTRE DKOJIO-
FMYECKOro MHUPOBO33PEHMS. HH OOIHO M3 3aKOHOAA-
TEJbHbIX PELICHWI HEe OYAEeT B A0CTATOMHOH CTEMEHU
IPPEKTHBHO PEeaiU30BbIBATLCS.

K npusmepy, B ceere pealimsannu @epepalibHoro
3akoHa Ne 219-D3 obectieunts shpek TUBHBIH T1epe-
BOJL A0CONIOTHOTO DOJLIIMHCTRA OTPACAEH IKOHOM M-
KH HAa pesibChl HAMYYLIMX AOCTYIMHBIX TEXHOMOTHI
IPU OTCYTCTHHH CHCHMATHCTOB, 0Dajalimux Been
MOAHOTOH 3HAHWN B 2TOH HoBoi mig Poccun obGna-
CTH, MPOCTO HEBO3IMOKHO. [IpyHuMas Bo BHUMAHWE
CPOKH BCTVYIUJIEHHS B CHIY OTACIBLHBIX MOJOXKEHHH
OaHHOro (henaepalibHOrO 3aKOHA HEOOXOIHUMO YiKe
CETOAHSA NMPUHUMATL PELUCHMS, CBA3ANHLIE C Tep-
CINEKTHBHBIM KaJIPOBBIM ODECNeUeHMEM IKOHOMMKH.

B ceete peanmszauum @enepanbHoro 3akoHa No 458-
M3 obecneduTh AOKHBIH YPOBEHL (P HEKTUBHOCTH
HOBOH CHCTeMBl OOpalUCHMS ¢ OTXOMAMH TAKKE He
fpeacTaBiseTcd BO3MOXKHBIM De3 pasBUTUS 3KOIO-
FMUCCKON KYIBTYPhl HALIUX I'PAXIaH.

BoJsiee Toro, B KOHTEKCTE paccMaTpHBaeMOH TEMBI
HEeJb3s HEe 0OpaTUThL BHMMAaHHME Ha HEXBATKY npodec-
CHOHATBHBIX CTICLIMATUCTOR aBAPHHHO-CNacaTeNbHbIX
cnyx6, CHIBI U CPEICTBA aBAPHHHO-CIIACATE/IbHbIX
(hopMHUPOBAHM A, TIPUBJIEKAEMbIX HECAPOIOIAbL30BATE -
MM JUTH JTOKAJTU3AIHKA H JTHKBUIAUKWH Ppa3TuBoB HE'('bTH
U HeTEMpONyKTOB, 3a44CTYIO HE PUBEACHb] B COOT-
BeTcTBUE ¢ "HOpMaMK MHHUMaIBHOW OCHAIILEHHOCTH
aBapUHO-CIIACATEbHBIX GOPMUPOBAHUI CHIAMU W
cpeiacTBamMu Ut TIpoBeaeHus paboT no JoKaJau3auumu
W JTMKBHAAIIHH aBAPHHHBIX pa3iMBOB HeDTH U HedTe-
nponvkron”, paspadorannsiMmu BHUKU ['OYC (DL
copmecTHo ¢ PI'Y HedyTu u raza um. ['ydkuHa.

Ha reppuropnu PO neictsyer okoso 2000 npo-
(hecenoHanbHBIX aBAPUHHO-CTIACATEALHBIX (hopMHpo-
BaHM, OCYHIECTBAAIONIMX aBapuHHO-cnacaTe/lbHble
p2160'l'b! 10 JIOKAJTH3ALWUKH W JIMKBUIALIHW MOCJIEACTBHH
ABAPHHHBIX paliHBOB HEDTH M HEPTENPOLYKTOB.
[1pu 5ToM y MHOTHX MpodheCcCHOHATBLHBLIX aBApHHHO-
cnacarensunix dopmuposaruit ([MACD) saknwouer bt
NOrOBOPEl HA ODCNYKMBAHWE [IECATKOR, 4 MHOrA M
COTEH MNpednpUiATH, 3KCTUIYATUPYIOIMX ONACHbIe
MPOU3BOACTBCHHBIC 00BCKTHI,

Takum ofpaszom, GopMHUpoBaHHe 2KOJOTHYECKOIT
KYALTYPbl, PA3BUTHE IKOJOMMYECKOro U NPogecCcHOHATbL-
HOI'O 0Bpa3oBaAHWS ABJIAETCH OJIHOH H3 OCHOBOTIOIATAID-
HIMX 38184 Ha MYTH K TOCTHXKCHHW IO CTPATErHUYeCKOM Hein
roCyaapeTBeHHON MOJIMTHKHW B 001aCTH DKOJOTHUECKOTO
PA3BUTHSI — PEILIEHNIO COLLHA/IBHO-3KOHOMHUCCKHX 3d-
Jav, 00eCHE M BAKOLIHX SKOJIOTMYECKH OPHEHTHPOBAHHBI i
POCT 3KOHOMMKH, COXpaHCHUE DJIAronpusiTHOM OKPY K-
fONIei cpeltbl, GUOTOTMYECKOro pasHoobpa3us U mpu-
POAHBLIX PecYpcoB IS YAOBIETBOPEeHHs noTpedbHocTel
HBIHEIIHETO M OYAYLLLHMX NOKOJACHUI, peasiu3alumi npasa
KaA/10ro Ha DJIaronpHsiTHYIO OKPYKAIONLIY 0 CPe/Ly, VKpe-
TJICHM IO TPARONOPAIKA B 0OJaCTH OXPAaH bl OKPYKAIOLICH
Cpeiibl, O6ecneueHHIO IKOJTOTHUECKOM M MPOMBILILIEH HOW
He30MaCHOCTH.

CETO}[HSI HE MCHEEC TNMPUCTANTBHOTO BHUMAHWH 34-
CHYXKHUBAKOT BOMPOCH PA3BUTHS IKOTOTHUECKOIO
AYINTA W CBA3aHHON ¢ HUM IEATENLHOCTBIO, KAK J10-
TUMHOTO MPOA0JKEHNA BLIOPAHHOTO BEKTOpPA PA3BH-
TUS TOCYAAPCTBEHHON NMOJUMTUKH B 00IACTH OXPaHbI
OKPYKAIOWENH Cpeiabl W [POMBILLIJIEHHOH De3onac-
HOocTH. TMOBbILLIEHME POIU HSKOJNOTUUECKOIO ayIuTa,
[IEPEBOJL €70 B YETKO PETTAMEHTHPOBAHHOE [TPaBOBOE
pYCIO, MO3BOTUT CO3aTh HE TOJBKO AOMOJIHHUTETbHbIE
MEXAHU3MbBI OXPAHBI OKPYXAKLWICH ¢peilbl U obecre-
YHHTbh PALLMOHAJIBHOC NTPADPOIOTNTONBI3I0OBAHKUE, HO M 14Th
XO3AHCTBYIOWKUM cyOBLeKTaM HoBbie 2D ek THBHbBIC
WHCTPYMEHTBI OTITHMH3ALIHA TIPOM3BOACTBEHHBIX M
OM3HEC-TIPOIIECCOB, TIOBLICHTH (P HEeKTUBHOCTL MO-
JIEPHU3A1LIMK OCHOBHBIX (DOHIOB M obecneyuTh Npo-
MBIUIJIEHHY 10 0E30MaCHOCTD.
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