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MexayHnapoanas
HAYYHO-TeXHUYecKasi KOH(epeHus
CTYACHTOB, ACIIMPAHTOB M MOJIOABIX YYEHBIX

«Hayunas ceccuss TYCYP-2019»,
22-24 man 2019 r.

MPOI'PAMMHBIII KOMUTET

Ienynanos A.A. — npeacenarens IIporpammuoro xomutera, pekrop TYCVYPa,
nupektop MHCTUTYTa CHCTEMHOW MHTErpaliy 1 0€301MacHOCTH, IpeiceaaTesb
npasiieHuss ToMckoro npoeccopckoro coopanusi, 1.T.H., Ipod.;

Pyneckuii B.M. — 3amecturens npenceaarens [IporpaMMHOro komMureTa, rmpo-
pexTop 1o Hay4HO# padore u uHHOBauusaM TYCYPa, k.T.H.;

AbnpaxmanoBa M.B., nupekrop 6ubmmorexku TYCYPa;

AdonacoBa M.A., 3aB. kad). MmeHeKkMeHTa TYCVYPa, n.3.1., mpod.;
Babyp-Kaparemm I'.I1., k.1.H., PhD (TU Delft), nayunsriii cotpynauk kagd. TOP
TYCVPa;

Benser b.A., 3aB. n1a6. anexrpoannamuku 1 CBU-anexrponnku Uu-Ta Gusnku
CO PAH, n.1.H., 1. KpacHosipck;

Bacunbkosckas H.b., mouient kad. sxkonomuku TYCVYPa, k.3.H.;

lonmukos A.M., nonent xag. PTC TYCVYPa, k.T.H.;

I'pux H.A., 3aB. ka¢. UCP TYCVYPa, n.u.1., mpod.;

JHaseinoBa E.M., nekan @b, nouent kap. KUEDBC TYCVYPa, k.T.H.;

Hemunos A5, mpod. kap. TOP TYCVYPa, k.¢.-M.H., T0OLIEHT;

Jmvutpues B.M., nmpod. xap. KCYII TYCVYPa, n.1.1.;

Hpo6or I1.H., nonient kap. YU TYCVYPa, k.p.-m.H.;

Exanun C.I'., npod. kad. KYJIP TYCVYPa, n.¢.-M.H., AOIECHT;

3a6osorkuit A.M., npod. kadp. TY TYCVYPa, a.1.H.;

3apuxosckas H.B., nonent xkadp. OMUC TYCVPa, x.¢.-M.H.;

HUcaxosa A.U., nouent kap. ACY TYCVYPa, k.T.H.;

Kaparemnu /1., PhD (Sapienza University of Rome), TexHudyeckuii tupexTop
kommannn «The Antenna Company Nederland B.V.»;

Kaprames A.I'., mpod. xadp. POTOM TYCVYPa, 1.6.1.;

Kataes M.IO., mpod. xadp. ACY TYCVYPa, n.1.H.;

Kory6ounckuit B.I1., 3am. 3aB. kad. KCVYTI, nouent kad. KCYII TYCVYPa, k.T.H.;
Kpacunckuii C.JI., nexan IO® TYCVYPa, k.u.H.;

Jlommnos A.I',, 3aB. kad. KY/IP, nauansauk CKb «Cmena» TYCVYPa, k.T.H.;
JIykun B.IL., 3aB. nmab. korepenTHoi! n agantuBHoil ontuku MOA CO PAH,
MOYETHBIN WIeH AMEPHKAHCKOTO ONTHYECKOTO 00MIecTBa, 1.¢.-M.H., Ipodec-
cop, r. Tomck;

Maok A.A., pod. xad. «Kubepbesonacnocts» HUSAY MU, k.1.H.,

r. Mockga;

Maumotur H.JI., ri.a.c. HUU cuctem anekrpudeckoii cesi3u, mpod. kad. KYJIP
TYCVYPa, a.1.H.;
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Menosuuk A.B., HauanpHUK HayyHOro ynpasinenus TYCVYPa, k.1.H.;
Muxansuenko .., mupexrop HUU IIpD TYCVYPa, a.1.1., npod.;

Muuens A.A., pod. kap. ACY TYCVYPa, n.1.H.;

MosrynoB A.B., naganpauk OHuP TYCVYPa;

O3sepkuH /[.B., nekan PK® TYCVYPa, k.T.H., 10LIEHT;

IMokposckas E.M., 3aB. kad. USI TYCVYPa, noueHt, K.QHIOC.H.;

Pasunkun B.I1., npod. kadp. TOP HI'TY, a.1.H., r. HoBocubupck;
Pomamko P.B., unen-koppecnonaentr PAH, unen [Ipesunuyma IBO PAH,
npod. ABDY, n.¢.-m.H., ipod., r. BraguBoctok;

CewmenoB B./1., mpod. xad. [IpD TYCVYPa, k.1.H.;

CemenoB 2.B., mpoo. kad. P3U TYCVYPa, 1.1.H., TOLEHT;

Cenuenko I1.B., nexan ®CYVY, nouent kah. AOU TYCVYPa, k.T.H.;
Cycnosa T.U., nexan I'®, 3aB. xad. ®uC TYCYPa, x.¢unoc.H., mpod.;
Tposu ILE., nupexrop nenapramenrta oOpasoBanus, 3aB. kad. OO, n.1.H., npod.;
Xamunos JI.B., 3aB. kad. TII TYCVYPa, x.u.H.;

Xomamuuackuit U.A., npod. kap. KUBDOBC TYCVYPa, a.1.H.;

[Hapanrosuy C.H., npod., 3aB. kap. CBUuKP TYCVYPa, x.¢.-M.H.;
Hocrak A.C., mpod. xap. KUITP TYCVYPa, n.1.H.

ypeirun 10.A., qupekTop AemapTraMeHTa yIpaBlIeHUs U CTPATeTHIeCcKOro
passutus TYCVYPa, 3a. kap. KCYII TYCVYPa, n.1.1H., mpod.

OPTAHU3AIIMOHHBIA KOMUTET

[HenynanoB A.A. - npencenarens OpraHu3alliOHHOIO KOMUTETA, PEKTOP
TYCVYPa, nupexrop MHCTUTYTA CHCTEMHOI HHTETpaliiy U GE30IIaCHOCTH,
nperncenaresb npasieHus ToMckoro npodeccopckoro codpanusi, A.1.H., Ipod.;
Pynesckuii B.M. — 3amecturesns npencenarens OpraHu3alMOHHOTO KOMUTETA,
MIPOPEKTOP Mo Hay4HoU pabote u nHHOBauusM TYCVYPa, k.T.H.;

Menosuuk A.B., HauanpHUK HayyHOro ynpasinenus TYCVYPa, k.1.H.;
Kopotuna T.10., 3aBenyromas acnupantypoit u fokropantypoit TYCVYPa,
K.T.H.;

IOpuenkoBa E.A., Ben. umkenep OO TYCYPa, k.X.H.;

Bobeps 10.H., umxenep OIIIIO TYCVYPa;

IMokposckas E.M., 3aB. kad. U5 TYCVYPa, noueHT, K.puioc.H.



CEKIIMU KOH®EPEHIINHN

Cexuus 1. Paguorexnuka u cBsi3b

Hoocexyus 1.1. Paduomexnuueckue cucmemvl U pacnpocmpaneHue pa-
ouogonn. Ilpencemarens cexmmu — Tucnenko Bmamumup Wnbnd,
mpo¢. kad. PTC, n.1.H.; 3am. npenceaarens — 3axapos ®énop Hu-
KonaeBud, gomeHt kag. PTC, x.1.H.

Hoocexyusn 1.2. I[lpoexmuposanue u KCHAyamayusi paouoINeKmpOHHbIX
cpedcme. Tlpencenarens cexnpm — Lllocrak Apkanuii CtenaHoBUY,
mpo¢. kad. KUIIP, n.1.H.; 3am. mpencenatens — O3épkun [ennc
BuranseBnu, nekan PK®, nonenr, x.1.H.

Hoocexyua 1.3. Paouomexuuxa. Ilpencenarens cekunu — CeMeHOB Dny-
apn BamepeeBud, mpod. xad. PCC, mouenr, A.T.H.; 3aM. Ipeacena-
tesst — AprumieB Cepreii Anexcanaposud, goueHt kag. PCC, Mm.H.c.
CKb «Cmenay, K.T.H.

Hoocexyus 1.5. Ayouosusyanrvnas mexnuka, yugposoe meniepaouoseuid-
Hue u uHgopmayuonnvii cepsuc. Ilpencenatens cexmum — Kypstawii
Muxawun MBanoBudy, moueHT kad. TY, K.T.H.; 3aM. mpeaceaaTess —
Kocresnu Anatonwmii ['enHanseBud, gomneHt kad. TY, K.T.H., C.H.C.

Toocexyus 1.6. Unporxommynukayuonnvie mexHoio2uu u CUCmembvl Wupo-
KONONOCHO20 becnpogoonoeo docmyna. IlpencemaTens CEKIMH —
HemunoB Anaronuii SIkosiesuy, 3aB. kad. TOP, k.d.-M.H.; 3aMm.
npencenatens — PoroxxankoB Eprennii BacwmbeBud, momeHT kad.
TOP, k.T.H.

Hoocexyus 1.7. Pobomomexuuxa. Ipencenarens cexkuun — KorryOnHCKwiA
Bnanucias [lerpouy, nouent kap. KCYII, k.1.H.

Hoocexyusa 1.8. Uumennekmyanvhvle cucmemvl npoOeKmMuposanus mexHu-
yeckux ycmpoticms. llpencematens cexumuun — Hlypsirun FOpuit
AJekceeBUY, AUPEKTOP IeMapTaMeHTa YIIPaBICHHUS W CTpaTermye-
ckoro passutusa TYCVYPa, 3aB. kad. KCVYII, a.T.H., mpod.; 3am.
npencenatens — Yepkamua Muxaun BragumupoBud, noneHT Kad.
KCVII, k.1.1H.

Cexknus 2. DJIeKTPOHNKA M IPHOOPOCTPOEHUE

Toocexyus 2.1. Ilpoexmuposanue 6UOMEOUYUHCKUX INEKIMPOHHBIX U HAHO-
anexkmpounuix cpeocms. Ilpencenarens cexnun — Exanun Cepreit
I'eopruesuy, npod. xad. KYAP, n.¢.-M.H., 1oueHT; 3am. npencena-
Tenst — PomaHoBckuit Muxann Hukomaesud, moment xagp. KY/IP,
K.T.H., IOIICHT.

Hoocexyus 2.2. Pazpabomka KOHMPOIbHO-USMEPUMENbHOU annapamypbl.
Ipencenatens cekuun — Jlomuior AuToH ['eHHambeBUY, 3aB. Kad.
KYIP, nayanenuk CKBb «CmeHay», K.T.H.; 3aM. Ipelaceaarens —
Bombu3oB Asnexcanap Anekcanmposud, goreHt kadp. KY/IP, c.H.c.
CKb «CmeHay, K.T.H.



Hoocexyua 2.3. @usuueckan u niasmennas 1ekmponuka. llpeacenarens
cexrun — Tposia [1aBen E¢umoBmd, aupexTop AemnapramenTta odpa-
30BaHM, 3aB. Kadp. @3, n.1.H., mpod.; 3aM. npeacenarenss — CMup-
HoB Cepadum BeeBomomosuy, mpod. xkad. O3, 1.1.H., Ipod.

Tloocexyus 2.4. Ilpomviutnennas snexkmponuxa. llpeacenarend CeKIuu —
Muxansuenko ['ennaauii SIxosnesuu, aupextop HUU TIpD, n.1.H.,
mpod.; 3am. mpencemarens — CemEénoB Banepuii JImutpueBud,
npod. kad. [1p3, k.T.H.

Hoocexyus 2.5. Onmuueckue un@opmayuonHsvie MexHoI02UU, HAHOGOMo-
Huka u onmoanekmponuka. Ilpencenarens cekuuu — Ilapanrosuy
Cepreii Hukomaesud, npod., 3aB. kad. CBUuKP, k.¢.-M.H.; 3am. npen-
cenarenst — Ilepun Anton Cepreesud, fnoneHt kad. CBUuKP, k.1.H.

Hoocexyus 2.6. Onexmpomachumuas coemecmumocms. llpencenarens
cexiun — 3abononkuit Anexcanap Muxaitnosud, npod. kag. TV,
I.T.H.; 3aM. npeacenarens — Kykcenko Cepreii [lerpoBud, noreHt
kad. TY, x.1.H.

THoocexyus 2.7. Ceemoouoovi u ceemomexnuvecxkue ycmpoticmea. llpen-
cenarensb cekuun — Tyes Bacunwuii MBanoBuu4, 3aB. kad. POTOM,
JI.T.H.; 3aM. mpejcenatenss — BumucoB AHaTonuii AneKcaHApOBUY,
npod. kad. POTOM, a.T.H.

Cexkuus 3. Undopmannonnbie TEXHOJIOTHH U CHCTEMBI

Hoocexyua 3.1. Humezpuposanusie ungopmayuorHo-ynpasisiowjue cuc-
mewmbst. Ilpenacenarens cexuun — Kataes Muxann IOpreBud, mpod.
kad. ACY, n.1.H., mpod.; 3am. mpeacenarens — CyxaHOB AJICKCaHID
SxosneBuy, poreHt kad. ACY, K.T.H.

THoocexyus 3.2. Pacnpedenénnvie uHQOpMayuoHHble MexXHOI0SUU U CUC-
memul. IIpencenarens cexiuu — Cenuenko [laBen BacunbeBuuy, ne-
kaH OCYVY, nonenr kad. AOU, k.T.H.; 3aMm. npencenatens — CHIOPOB
Amnatonuii AHaTonbeBHY, 3aB. kKad. AOU, K.T.H., JOLEHT.

Hoocexyus 3.3. Asmomamusayus ynpaeieHust 6 mexHuxke u 0Opa306anullL.
Ipencenatens cexunn — Jmurpues Bsdecnas Muxaiinosuy, npod.
ka¢. KCVII, a.1.1.; 3am. npexncenarens — [anmpka Tapac Buxropo-
Bu4, mpod. kad. KCVYIL, a.1.H.

Hoocexyusa 3.4. Boiuuciumenvrnuoiii unmeniekm. IlpencenaTens CEKIUd —
XomammHckuit Unes Anexcannposud, npod. kadp. KUBSBC, n.1.H.,
mpo¢.; 3am. mpencenatens — Capur Koncrantur CepreeBud, m10-
uent kad. KUBDBC, k.T.H.

Iloocexyus 3.6. Monooeocnuvie UHHOBAYUOHHBIE HAYUHBIE U HAYYHO-
mexnuueckue npoexmul. llpenacenarens cexkuun — Jpo6ot ITaBen
Hukonaeruy, norent kad. YU, k.¢.-M.H.; 3am. npencenarens — Ha-
pumanoBa ['ydana HypnabekosHa, 3aB. kad. YU, k.¢.-M.H., TOIEHT.



Hoocexyus 3.7. Paspabomka npoepammuoeo obecneuenus. Ilpencenarens
cexiun — 3apukoBckas Hatamps BsdecnmaBoBHa, nomleHT Kad.
OMUC, 3am. renepanproro aupekropa OO0 «CubupsCodrlipo-
eKT», K.(p.-M.H., IOIIEHT.

Hoocexyus 3.8. Uncmpymenmanvhvie cpedcmea noo0OepuCKU A6MOMAmMu-
3UPOBAHHO20 NpoeKmuposaHus u ynpaenenus. llpencenarens cex-
mun — XabuOynuna Hanexna KOpbeBHa, mouent kad. KCVYII, k.1.1.;
3aM. npexacenarens — [loranosa EBrenuss AnapeeBHa, CT. Ipenoaa-
Batenb Kagd. KCVYII.

Cexuus 4. UndopmaunonHas 0e30nacHOCTb

Hoocexyus 4.1. Memoovl u cucmemvl 3awumol ungpopmayuu. Ungopma-
yuonnas oOeszonacnocms. llpencenarens cekumn — llemynanos
Anexcannp Anekcannposud, pextop TYCVYPa, mupextop MCUB,
I.T.H., Ipod.; 3am. mpencenarens — Kones AHTOH AnekcaHApOBHY,
norent kad. KUBSBC, k.1.H.

Hoocexyua 4.2. PaouosnekmpoHnusie cucmemvl nepeoauu uHgopmayuu u
cpedcmea ux zawumel. Ilpeacenarens cekimu — [ONMUKOB AJiek-
canap Muxaiinosuy, gorert kad. PTC, x.1.H.; 3aM. ipencenarens —
Bepurapnr Anexcannp Camyusosud, nonest kad. PTC, k.T.H.

Hoocexyua 4.3. Dxonomuueckas bezonacrocmo. Ilpeacenarens ceKIuu —
Kyspmuna Enena Anekcannposna, nonent kap. KMB3BC, k.T.H.;
3aM. mpencematenss — loyxapesa CBerimana BrmagmMupoBHa, CT.
npenoxaasatens kagp. KUBIBC.

Cexnust 5. JKOHOMMKA, YIpaBJIeHHe, CONHATbHbIC H NPABOBbIC IIPO-
0J1eMbl COBPEMEHHOCTH

Hoocexyua 5.1. Mooenuposanue 6 sxonomuxe. llpencenarens ceKumu —
Munens Aptyp Anekcanaposud, npod. kap. ACY, A.T.H.; 3aM.
npencenatens — ['pubanoBa Exarepuna BopucoBna, momeHT kad.
ACY, K.T.H.

Hoocexyusa 5.2. Hngpopmayuonnsie cucmemsol 6 sxonomuxke. llpeacenarens
cexiun — McakoBa AnHa MBanoBHa, noueHT kad. ACY, K.T.H.; 3aM.
npencenatenss — [puropeeBa Mapuna BukropoBHa, momeHT kad.
ACY, K.T.H.

Hoocexyua 5.3. Peanuzayus cospeMeHHbIX IKOHOMUHECKUX NOOX0008 8
Gunancosoll u unsecmuyuonnoll cgepax. Ilpencenarenb CeKIUu —
BacunpkoBckas Hatamesi bopucoBHa, mOmEeHT Kad). SKOHOMHKH,
K.9.H.; 3aM. mpencenarens — L{uOynpHukoBa Banepus FOpbeBHa,
3aB. Ka(). 5)KOHOMHUKH, K.3.H.

Hoocexyus 5.4. IIpoexmuviti MEHeONCMEHM U €20 UCNOAb306AHUE 6 YUgh-
poeoii sxonomuxe. [Ipencenarens cexmum — AgonacoBa Mapra-
puta AJsiekceeBHa, 3aB. Kadelpoil MEHEMKMEHTa, 1.3.H.; 3aM.
npeacenarens — boromonosa Anena BnagumuposHa, nekan OO,
JIOLICHT Kad. MCHEDKMEHTA, K.3.H.



IHoocexyus 5.5. Cospemennvie COyUOKYIbMYPHbIE MEXHONOSUU 6 OP2aAHU-
sayuu pabomel ¢ monooedxcvio. Ilpencenarens cexmuu — CycioBa
Tarpsina VBanoBHa, aekan ['®, 3aB. kad. ®uC, n.¢unoc.H., npod.;
3aM. mpenceparensi — OpioBa Bepa BermmamuHOBHA, mpod. kad.
®uC, gupexrop HOL| «CI'T», a.cor.H.

Hoocexyusa 5.6. AkmyanvHble npodaIeMbl COYUATLHOU PAOOMbL 8 COBPEMEH-
Hom obuecmee. Ilpencenarens ceknuu — Kum Makcum FOpbeBuy,
n.0. 3aB. kad. MUCP, x.m.H.; 3am. peacenarens — KypeHkoB Aptem
Banepuesuu, nouent kad. UCP, k.u.H.

HlIxona-cemunap: Ilpagosvie npobremsr cospementoti Poccuu. Ilpencena-
tenb cekuuu — Cosomun Cepreit Koncrantunosuy, 3aB. kad. I'TI,
J.10.H.; 3aM. npeacenarens — ['aznzoB Pognon Maparosud, cT. mipe-
nojasarens kad. UII.

Cexuusi 6. JxoJIoTHSI 1 MOHHUTOPHUHI OKpYy:karwuieii cpennl. besonac-
HOCTH JKH3HedesiTeJbHOCTH. [Ipencenarens cexnun — Kaprames
Amexcaunp ['eopruemd, npod. kadp. POTOM, 1.6.H.; 3am. npencena-
tenst — Jlenncoa TatesiHa BiamumuipoBHa, goneHT kad. POTOM, k.0.H.

Cexknns 7. OTkpsiTus. TBopuectBo. [Ipoexthl (Cexius I MIKOTHHU-
koB). Ilpeacenarens cexumuu — Mo3ryHoB Anekceil BukropoBud,
HayanibHuk OHwuP; 3am. mpencenarenss — KonecHuk AHacracus
BuxroposHa, umxenep OHuP.

Cexknus 8. Postgraduate and Master Students’ Research in Electronics
and Control Systems. (Cekius Ha aHrHicKoM s3bike). [Ipeacena-
Tenb ceknuu — [TokpoBckast Enena Muxaiinosna, 3aB. xad. WS, no-
LIEHT, K.(uiIoc.H.; 3aM. npencenarens — [lnut Enena MprucmeToBHa,
ct. npenogaBatens Kad. NS; Cobonerckas Onbra BraaumuporHa,
ct. mpenogasatens kad. WS, TaBanoBa DnpBupa Bopucosna, crT.
npenoaasatenb kad. V5.

AJpec oprkoMuTeTa:

634050, Poccus, r. Tomck, np. Jlenuna, 40,
®T'BOY BO «TYCYP»
Hayunoe ynpasaenue (HY), k. 205. Tea.: 8-(382-2) 701-524
E-mail: nstusur@main.tusur.ru

1-ii ToM — 1-51 cekuuu (moacekuuu 1.1 — 1.8);
2-s1 cexums (moacekuuu 2.1 — 2.5);
2-if ToM — 2-51 cexnus (noacexuuu 2.6, 2.7).
3-s cexuus (moacekuuu 3.1 — 3.8);
3-ii ToM — 4-51 cexuus (moacekuuu 4.1 —4.3);
5-s1 cexuus (moncekuuu 5.1 —5.7)
4-ii TOM —6-1 U 8- CEKIUH.



CEKIIHAA 6

9KOJOrusi M MOHUTOPHHI'
OKPYXAIOLEUA CPE/IBI.

BE3OIIACHOCTDB X KXU3HEJAEATEJIBHOCTHA
(ctp. 11 -76)

CEKIIHA 8

POSTGRADUATE AND MASTER STUDENTS’
RESEARCH IN ELECTRONICS
AND CONTROL SYSTEMS

(Cexuust HA QHTITHMICKOM SI3BIKE)
(ctp. 77 — 109)
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CEKIIUA 6

3KOJIOT WS © MOHUTOPUHI OKPYKAIOIIEN CPE/JIBI.
BE3OITACHOCTB XKU3HEAEATEJIBHOCTHU

IIpedceoamenv — Kapmauiee A.I., npogh. kagp. POTOM, 0.6.1.;
3am. npedcedamens — enucosa T.B., ooyenm xkagh. POTOM, x.6.1.

YK 632.187.1:622.691.48
YUCJEHHOE PEHIEHUE 3AJIAYU O 3A’KUT'AHUU JIECHOTI'O
TF'OPIOUET'O MATEPUAJIA JTYUUCTBIM TEIIJIOBBIM
MNOTOKOM B MHOT'OSIPYCHOM JIECHOM MACCHUBE
C.C. Akuuna, cmyoenmxa OK/[
Hayunoui pykosooumenv B.A. [lepmunos, npod. OK/I, 0.¢p.—m.n.
2. Tomcx, TITY, suri069702@yandex.ru

[IpencraBnensl MaTeMaTHUeCKass MOJAEIb U YMCICHHBIE PE3YyJIbTAThl 3a)KUra-
HUA JlecHOro roproyero marepuana (JI'M) gyducThIM TENJIOBBIM NOTOKOM B pe-
3yJlbTaTe pa3pbiBa Ta3ompoBoja ¢ obpasoBaHueM orueHHoro mapa (OL). Ilpu
YHCJIEHHOM PEIICHUU YYHTHIBAIOTCS MapaMeTphl JIECCHOTO MaccuBa (Macca TOIUIMBA,
Biaroconepxanue u 3anac JI'M) u kospduuuert ocnabneHuss H3ITyYeHUs MOJI0-
roM jeca. [IpoGrnema B3pHIBOB B HE(PTEXUMHUECKON MPOMBIIUICHHOCTH C 00pa30-
BanueM Ol siBasieTcst ceroHst akTyalbHOM JUis MHOT'MX CTpaH, BKJIo4as u PD.
Paspaborana kommbloTepHas IPOrpaMma, KOTopasi UCIOIb3YETCs JIs ONPECICHUS
0e30MacHbIX PacCTOSHUN OT 00BEKTOB MOBbIeHHOH onacHocTH (OI10) 1o necHbIX
MacCHBOB.

KiroueBble c10Ba: MaTeMaTn4eckoe MOJCTUPOBAHUE, OTHEHHBIN IIap, Tel-
JIOBOE M3ITy4eHHE, ra30MPOBO/, 3A)KUTaHHUE.

B pesynprare aBapuifHOrO NOBPEXIEHUS TIa30MpPOBOJA BO3MOXKHO
BOCIUIAMEHEHHE Ta3a C JaJIbHEHIIMM 00pa30BaHMEM OTHEHHOTO IIapa
(OLI) n 3axwuranueM OIH3IIEKAIIETO PACTHTEIEHOTO TIOKpoBa [1]. OrHeH-
HbI€ IIapbl KpailHe OMacHbI, OHU U3Iy4aroT TEII0, KOTOPOE MOXKET BHI3BAThH
JIECHBIE TIOKapshl [2].

Jlec xak 3KOJOTHYECKasl CHCTeMa IMPEACTaBIseT OO0 CTPYKTYPHBII
CJIOW Ha NOBEPXHOCTH 3E€MJIM, UMEIOLIMI B CBOEM COCTaBE Pa3HOPOIHBIE
3JIEMEHTBI, KKl U3 KOTOPBIX MOXKET pacCMaTpUBATHCS KaK OTAEIbHBIN
TOpIOYMH MaTepHual. B 3aBUCHMOCTH OT 0OCOOCHHOCTEW pacTeHui, UX BO3-
pacrta u onpeenéHHbIX (pu3nKo-reorpapUUECcKuX yCIOBUI B JieCy pa3BH-
BaeTcs MHOTOsIpycHas cucteMa (puc. 1) [3].
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HEDEHHIE HOYC ABCA j\x:

0 X3
Puc. 1. Cxema PacnojIOKEHU JIECHBIX TOPHOYUX MAaTEPUAJIIOB B JICCHOM MacCHUBE

Brlna pemreHa uuciIeHHast 3a/1a4a 3a)KUTAHUST PACTUTEIBHOTO ITOKPOBa
BCJICACTBHE BO3JEHCTBHS MHTEHCHBHOIO TEIIOBOro nmotoka ot OLL. Onm-
canue (U3MKO-MaTEeMaTHYECKOW MOJENN 3a)KUTaHHs JIECHBIX MAacCHBOB
JYYHUCTOM OSHEpPrueil OCyIecTBIIETCS CUCTEMOI IuddepeHIranbHbIX
YpaBHEHHH, BBIPAXKAIOIUX 3aKOHBI COXPAaHEHMs MacChl, UMITyJIbCa, HEP-
TMU ¥ KOHIIGHTpAIlMM KOMIIOHEHTOB B paccMmarpuBaeMoi oOmactu. Mate-
MaTHYECKH JIaHHas 33/1a4a CBOJHTCS K PEIICHHIO CUCTEMbI TU(QepeHIu-
AIBHBIX YpaBHEHUI Ha OCHOBE OOIIEeH MaTeMaTH4ecKOW MOJIENH JIeCHBIX
MIOXAPOB C HAYaJIbHBIMU M TPAHUYHBIMH YCIOBHAMH [4].

I'maBHOW 3amauell mpu penieHUH OBUIO HAXOXICHHE 3aBHCHMOCTH
MEXIY paliyCcoM 3aKHTaHUs! paCTUTEIBHOCTH P B3PBIBE YTIIEBOIOPOIOB
¢ obpazosanueM OlIl u TakuMu mapaMeTpamy, Kak BIarocoiepkKaHue Jiec-
Horo roprouero marepuana (JI'M) u koaddunneHT ocnabieHus MOIOroM
Jleca MHTEHCHBHOCTH TEIUIOBOTO H3Ty4deHHs. C IOMOIIBI0O YHCIEHHOTO
peleHus TpeACTaBIeHHON 3aaydl CTaHOBHUTCS BO3MOXHBIM OIIEPATUBHO
OTIPEeNIEINTh PAJUYC 3a)KUTaHHs JIECHOTO MacCHBa IpU aBapuu, TIe Ha Jec-
HOH MaccuB OyJIeT BO3/IEHCTBOBATh TEIUIOBOM MOTOK ¢ moBepxHocTH OILI.

B kxauecTBe OCHOBHBIX NMapaMeTPOB, BIUAIOMIMX HA MPOLECC 3aXKUTra-
HUS, BBICTYIIAIOT Macca TOIUIMBA, 3armaca U Biuarocoaepxkanue JII'M, ko3d-
¢unmeHT ocnabiieHus H3MydeHHs 1ojioroM Jieca. Ha puc. 2 mpencraBieHs!
pe3yNbTaThl PACUeTOB VISl Pa3lUYHBIX MACC TOPIOYEro BEIIECTBA M BIIATO-
conepxanust JIT'M. Kak nokaspiBaet rpaduk, ¢ YBeIHYSHHEM MacChl TOTI-
JIMBa U yMeHbIlIeHUEM Biarocoaepxkanust JII'M panuyc 3a)KuraHust yBeu-
YHBACTCH.

Pemmenne noctaBineHHOH 3aJauy MO3BOJISET IPOTHO3UPOBATEH Pa3MEPHI
30H MOpaXXeHUs TEIUIOBBIM H3TydeHHeM. Ha ocHOBe pe3ynbTaToB pacue-
TOB, TMOJYYEHHBIX C IIOMOIIBIO JAaHHON MOJIENH, BO3MOXKHO NPUHSITHE
00OCHOBaHHBIX YIPABJICHYECKHX PEUICHUH 10 JMKBHUIALUH TOCIEICTBUN
aBapuM W INPHHATHE psiia MPEBEHTUBHBIX MEPONPUSITHI U MX MPERoT-
BpallleHUS.
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Puc. 2. 3aBHCUMOCTb pafnyca 3a)KUTaHUs] PACTUTEIBHOCTH OT MACChl TOIINBA

JUTEPATYPA

1. CTO T'azmpom 2-2.3-400-2009. MeTonrka aHanu3a pucKa AJIS OIMACHBIX
HPOM3BOJICTBEHHBIX 00BEKTOB Ta3ono0bBaromux npeanpustuid OAO «["azmpom». —
M.: T'aznipom, 2009. — 343 c.

2. Mapmia;ut B. OcHOBHBIE ONMAacHOCTH XUMHYECKUX IPOU3BOJICTB: IMEp. C
aHr1. — M.: Mup, 1989. — 682 c.

3. I'pumma A.M. MaTemaTnyeckue MOJENH JIECHBIX IT0XKapOB U HOBBIE CIIO-
co0sl 60prOBI ¢ HUME. — HoBocuOupcek: Hayka, 1992. — 408 c.

4. T'pumna A.M., TTepmuno B.A. O 32KHraHiH JIECHBIX MACCHBOB B PE3YJib-
TaTe B3phIBa TyHrycckoro Mereopura // ®@u3mka ropeHus u B3peBa. — 1993. —
T.29,Ne 6. — C. 8-14.

VIIK 502.333
OLIEHKA M TIPOTHO3UPOBAHME MMABOJKOBOM
OBCTAHOBKM HA PEKE UPThIIII B BECKAPATAHMCKOM
PAMOHE BOCTOYHO-KA3AXCTAHCKOM OBJACTH
PECIIYBJIUKHU KA3AXCTAH
JI.E. Bexmenoe, cmyoenm
Hayunwvui pykosooumens A.M. Cewun, npop. OKJ] MIIIHKE HU TI1V, 0.m.H.
2. Tomcx, HU TI1V, Bektenov_97@mail.ru

ITaBoxku Kkak sBIeHHE HamOoJiee HEraTHBHBI M HelpejackasyeMbl. B pabote
IPOBOMSATCS aHAJIHM3 MaBOAKOBOW 00cTaHOBKH 3a mepuos ¢ 2015 mo 2018 r. u mpo-
THO3UPOBaHMUE CUTYallUi BO BpeMsl BECEHHEH ITPOBOKH MaBOJAKOBBIX BoA B 2019 1.,
MPUBOAATCS PE3yNbTaThl HCCIIEIOBAHUS IPOTHO3a 3aTOIUICHUS Ha TeppuTopun bec-
kaparaiickoro paiiona BKO PecryOnuku Kazaxcran.

KnioueBble cj10Ba: MaBofOK, HABOJHEHHE, Upe3BbIYaliHas cuTyarus, becka-
paraiickuii paiioH, CHJIbI U CPEJCTBA.
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ITo manaeM OOH, 3a mocnenaue 10 eT BO BceM MHpE OT HAaBOJHE-
HUH mocTtpazgano 6oxee 150 mmH wyenoBek. CTaTHCTHKA CBUAETENBCTBYET:
0 TUIOIIAH PACTIPOCTPAHEHUsI, CYMMapHOMY CpEeIHEMY TOJOBOMY VILEp-
Oy ¥ MOBTOPSIEMOCTH B MacIITa0ax Halled CTpaHBl HABOIHEHHS 3aHUMAIOT
MepBOE MECTO B PSIIy IPYTUX CTHXUHUHBIX OenctBuid. UTo ke Kacaercs 4e-
JIOBEYECKHX KEPTB U YJEIHHOTO MAaTEPHAIBLHOTO yiiep0a, MPpUX0/sIIerocs
Ha eUHHUIYy HMOPaKEHHOH IUIOIAAH, TO B 3TOM OTHOIIEHHHM HABOIHEHUS
3aHUMAIOT BTOPOE MECTO TIOCIIC 3EMIICTPSICCHH.

CrnenoBateibHO, CBOCBPEMEHHOE MPEAYIPEkKACHUE MaBOIKOBOH CH-
Tyallid U TOTOBHOCTh CHJI U CPEICTB JUISA €€ MPOBEICHUS MPEICTABIISIOT
HECOMHECHHYIO aKTyallbHOCTb.

3amada MCCIeIOBaHUS COCTOSIIA B OIIEHKE U pa3pabOTKe CPEeICTB Ipo-
THO3UPOBAHMS IMaBOAKOBOWH 0OcTaHOBKM Ha peke Mprteimn B beckaparaii-
ckoM paitone Boctouno-Kasaxcranckoit o6mactu Pecrryonuku Kazaxcran.

PaboTa 1o olieHKe MaBOAKOBOW CHTYAIMK ObLIa ITPOBE/IeHa Ha OCHOBE
CTATUCTHYECKUX JAHHBIX W UCCIICIOBAHUH OMACHBIX MECT BOSHUKHOBEHUS
3aToIUIeHUs W uX KaptorpadupoBanus [1]. B ocHOBY maBOAKOBBIX KapT
OBLIH TIOJIOKEHBI KAPThI HACENIEHHBIX IMMyHKTOB. Takke ObLIM UCCIIeIOBaHbI
napaMeTphl, BIUSIONIME HA BO3HMKHOBEHHME MABOAKOB: CpeIHEMECSIYHAs
TeMIepaTypa, KOJIUYECTBO OCAaIKOB. [Ipu CO3MaHMM KapT IMOATOILICHUS
OBLTa WCIOJB30BaHA MPOTpPaMMa TPaQUUECKOTO MOJCIUPOBAHUS BEKTOP-
HBIX m300pakeHun «CorelDRAW» [2].

T
N\

- < - —

Hacenewwe - 519
Qecpen - 130

Puc. 1. OmacHOCTb 3aTOMJIEHHS B IEPHO]] BECEHHE-JIETHOTO MONOBOJIbSI HA
p- Upteiu B HaceneHHoM myHKTe KpuBruHka beckaparaiickoro paiiona
Pecrry6muxu Kazaxcran



Ha puc. 1 nokazana cxema 3aTOIUICHHS ¥ OJIOKMPOBAHUS HACEIICHHOTO
nmyHKTa KpuBHHKa B TIEpHOJ MPOXOXKAEHHS MABOIKOBBIX BOJ HA OCHOBA-
HHUM aHaJIN3a JaHHBIX 3a MOCJIEAHUE AecsTh JeT. [Ipu onpenenennn pucka
pe3ynbTaThl aHAIU3a ObUIM OOBEIMHEHBI C ONACHOCTHIO PACHIPOCTPAHEHHS
naBojKa [2], a MpH MOIy4EeHUH MPOCTPAHCTBEHHOTO pacpe/eeHHs pHCKa
R ObLT yuTeH ypoBEHb OIIACHOCTH HABOJHEHMS HA TEPPUTOPHU paiioHa.
3710 3HaueHUE OBLIO MOITYYEHO CIECAYIOLIUM 00pa3oM:

1. IIpousBenenueM pacnpesieneHus IUIOTHOCTH HacelleHus paiioHa P
Ha COOTBETCTBYIOIIMH ypOBEHb OIMACHOCTH HABOJHEHUS, MPEIBAPUTEIHLHO
npeoOpa3oBbIBasi B BECOBbIE KPUTEPUH k IO CIEAYIOIIEH IIKane: O4YeHb
BBICOKUH = 5; BRICOKHHN = 4, cpenHuil = 3; HU3KUN = 2; OYeHb HU3KUH = 1.

2. JleneHue MONYyYEHHOTO pe3yibTaTa COTJIacHO Imary 1 Ha oOuIyio
YHCIEHHOCTh HaceJeHus paiioHa Ne (21653 gen.) mo ciemyromemy airo-

putmy R = zyzl(Piki)/ N , tae i u3mensiercs ot 1 1o n.

3. IlpuHnMaeM 1niestoe 3Ha4eHue pesyJibTara, HOJyuYeHHOTO B mare 2.

Pacyer BenmWYMHBI ypOBHS OMACHOCTH HABOIHCHHS Ha TEPPUTOPUHU
Beckaparaiickoro paiiona cocraBui R = 3.

B pesynerate paboThl OBLT MCCIEIOBAaH BO3ZMOXKHBIA OXBAT TEPPUTO-
U HACENIEHHOTO IMyHKTA, TAKHME KaK IIKOJa, )KIIBIE TOMa.

Legend
I
O e
\"P? *

Puc. 2. Kapra pacnpeneneHus ypoBHs OITaCHOCTH HaBogHeHUs i1 BKO

IIpoBenenHbIil ananu3 npousomenmux B Bocrouno-Kazaxcranckoit
o0ylacTi HaBOIHEHWH ITOMOT B CO3/IaHWM KapThl paclpeneieHHsl YpOBHS
WHTCHCHUBHOCTH MTaBOJIKOBOW omacHocTH (puc. 2). bruta yctaHoBneHa BO3-
MOKHOCTh OOOCHOBaHHMSI HAaOMIOACHUSAMHU B MEPHOJ C OKTAOPS IO ampeins
2017 1. 3a TasHHEM CHETa B PETHOHE M BBICOTOW CHEXHOTO IOKPOBA MpPH
noMomu kocMmuueckux I'MIC CHHUMKOB M IoKa3aTelned IMIpOIOrn4ecKux
CTaHLU.
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B pesynbpraTe mccnemoBaHWS OBUIM yCTaHOBIICHBI OIACHBIE MeCTa
BO3HMKHOBEHHs I1aBOJKa B HaceleHHoOM myHKTe Kpusuuka. Ilposenen
aHaJIW3 NMPUYMH BO3HUKHOBEHHS, IPUMEHEH 3BPUCTHYECKUN M MaTeMaTH-
YECKUH MOX0/I TPOTHO3UPOBAHUSI.

IIpoBeneHHOE KapTHpOBaHHE HACENCHHBIX MYHKTOB IO3BOJMIO pPa3-
paboTaTh MEpONPUSTHS M0 MUHUMH3ALUH PUCKOB U CHIDKCHHUIO UX BO3-
MO>KHBIX [TOCJIEJICTBUI.

Meton kaptupoBanus npu nomou I'MC-texHomoruu sSBIsieTcs: Hau-
Oostee TEXHOJNIOTHYHBIM M 3()(EKTHBHBIM. JJaHHBIH METO/ MOKET OBITh HC-
MOJIb30BaH MPU KapTHUPOBAHUU Apyrux puckoB B komurere YC MBJ] Pec-
my6muku Kazaxcras.

JUTEPATYPA

1. Bexrenos /JI.E. OneHka u mporHo3upoBaHHE MAaBOJKOBOW OOCTAaHOBKM Ha
p- Uptein B Beckaparaiickom paiione Bocrouno-Kazaxcranckoii obmactu Pecmy©6-
muku Kazaxcran / [I.E. Bekrenos, A.W. Ceunn // PecypcoadheKTHBHBIE CHCTEMBI B
YIpaBIeHHN W KOHTpOJe: B3MILA B Oyamymiee: ¢O. Hayd. TpynoB VII MexayHap.
KOH(. CTy/ICHTOB, aCIIUPAHTOB, MOJIOJIBIX Y4eHbIX, 2018 r, r. ToMck.

2. PecniyOnuka Kasaxcran, apxuB JemapTaMeHTa IO Ype3BbIUAiHBIM CHUTya-
st Bocrouno-Kasaxcranckoii ooactu KHC MBJI PK.

3. JIOI'OC+ «Bosmoxnoctu CorelDRAW» [OnextponHsiii pecypc]. — Pe-
KuM goctymna: http:// www.logos34.ru/articles/vozmozhnosti_coreldraw/

VIIK 574.52
IKOJIOTUYECKUE ACIIEKTbBI 3ATPSI3BHEHU S
MOJMATUJIEHOM OKPYKAIOIIEA CPEbI
U.IO. Byxanyoe, acnupanm xagh. POTIM
Hayunwuii pykosooumens A.I'. Kapmawés, npogh. kagp. POTOM, 0.6.1.
2. Tomcx, TVCVYP, ivan_19.09@mail.ru

PaccMOTpeHBl 9KOJOrMYECKHE AacCHEKThl 3arpsA3HEHUS IOJIMATUIIEHOM OKpY-
XKarLlel cpelsl, JaHO ONpeAeIeHe MoJIM3TUIeHa. PaccMOTpeHbl 0CHOBHBIE MeXa-
HHU3MBI TIepepaboTKH OTX00B monmyTuneHa. [IpencTaBneHbl maHHBIE MHPOBOTO
HOTpeONICHNs] MONUATHIICHA KPYNHEWIIUMU CTpaHaMH MHpa. BbIIM NpoBEEeHBI
OTIBITHI 10 BIUSHUIO OBITOBOTO MOIMATUIICHA HA PBIO M MOJUIIOCKOB.

KiioueBble ¢J10Ba: SKOJIOTHSA, TOJTUMEPHI, TNIACTMACCHI, TOJTUATUIICH, 3arpsi3-
HEHHe, OKPY’KaIoIas Cpesia, MEXaHH3MBI Pa3JIOKEHHS.

[Tonustunen — sto nonumep stuieH (CH,=CH,), KoTOpbI# mUPOKO
ucrons3yercs B cepe 0OCITy)KMBaHUS, B Hallell IMOBCEAHEBHOH >KU3HH,
HarpuMep: B IPOJOBOJLCTBEHHBIX IaKeTaX, B OyTBUIKAaX MIAMITyHs, Opo-
HEeXueTax u T.J. HekoTopble BHIBI MOMUITHIICHA 001aJal0T XMMUYECKON
topmyoit (C,Hs)NH, CymiecTByIoT pa3nnyHble KaTETOpUH O3 THIICHA.
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Cpenn vux tun LDPE ucnonb3yercs 1isl poOU3BOACTBA MELIKOB IS MPO-
JTYKTOBBIX Mara3nHOB, MaTEpUAJIOB I YIAKOBKH €Il U IIp., T.K. OH yC-
TOMYUB K pa30aBICHHBIM W KOHIEHTPHUPOBAHHBIM KHCIIOTaM, KETOHAM H
pacTUTENPHBIM MaciaM M SBJSEeTCS NMPpUYMHON 3arps3HeHus. Ha puc. 1
MpeacTaBieHa cxema nmoTpebneHus miaactuka B mupe. [lo maHHbM Mex-
nyHapoaHoro otdera ['punmnuc B 2017 r., npuOIM3UTENbHBINA T'OI0BOI 00b-
€M IPOM3BOJCTBA IJIACTUKAa B MHUpE cocTaBisieT okojo 100 muH T. DTa
udpa BeI3BIBaeT OOJBLIYI0 03a00YEHHOCTh C TOYKH 3PEHHUSI SKOJIOTHYE-
cKoit 6e3omacHocTH [1].
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Puc. 1. Cxema notpeGyieHHs IIIaCTUKA B MUpE

B Hacrosmiee Bpemsl CyIIecTBYeT YEThIpE AOCTYIHBIX BapuaHTa YTH-
JM3alUy TIOJIMATHIICHA: TepMHuUecKas oO0paboTKa, 3achllka 3eMJIeH, Iepe-
pabotka u O6uonerpamamus. Becem meronmam mpucynm umutanun. CBanka
JUIS YTHIIM3AIMK OTXOJO0B MMEET OIPAaHUYCHHUS, TaK KaK JaHHAS 3eMIIA SIB-
JsIeTCsl HEMPUTOJHOM U HCIIONB30BAHUS B TE€UEHHE IOJITOT0 BPEMEHH.
Ecnu 310 HE y4ecTs, TO 3eMiIs OyIET UCTIONb30BaHa Ul CEILCKOTO XO35IH-
CTBa U APYTHX CMEXHBIX BUIOB AEATEIBHOCTH [2].

CKopoCTh pa3fiokKEeHUs! MOJMITHIICHA Ha MOJIMTOHAX OYeHb MEJICHHAsI
n3-32 aHa3poOHOM cpebl. [10MMATHIIEHOBBIN MyCOp HAXOJHUTCS Ha CBAJIKaX
JIOCTaTOYHO JIOJIT0€ KOJIMYECTBO BPEMEHH, YTOOB! YTHIIM3UPOBATh CBAJIKU
nmotpebyercst okosio 500 nmetT. BropudHoe 3arps3HEHUE OKpYyKarolle cpe-
JIBl SIBJISIETCSI OCHOBHOM MPOOJIEMOI 3aXOpOHEHHSI OTXOJIOB. 3arps3HUTENN
BBIJIETISIOTCS. B BUAE (HIBTPATa, a TaKKe Tra3oB, a MIMEHHO: TONIYOJ, OeH-
3011, KCWJIOJI3THII M TPUMETHIOSH301. B omoHeHne K 3THM XUMHYECKUM
BEIECTBAM JIpyTHE 3CTPOTCHHBIE COECIMHEHMS BKIIOYAlOT OucdeHom A
(BPA), ¢ranar u PBB (monmmnbpomupoBanHble OU(pEHHUITBI). DTH COCTUHE-
HUS OYEHb BPEAHBI TS 370POBbsI YETIOBEKA, BBI3bIBAsI OOJIE3HH, CBA3aHHBIC C
PETPOAYKTUBHON CHCTEMOH MJIEKOIUTAOIIX U Pa3INIHBIX THITOB paka [3].

[TepepaboTka mIacTMacc BKIIOYAET MPOIECC MEXaHUIECKOH, XMMUYe-
cKoil m Tepmuueckil pemonmuMmepmusanuu. Ho mepepaboTaHHBIN ITacTHK
OKa3bIBaeTcs OoJiee ONAcHBIM, YeM MEepBUYHBIN, Tak Kak MpH NepepaboTke
OH CMEIINBAETCS C PSAOM BPEIHBIX KpacuTesel, 100aBoK, CTAOMIN3aTOPOB
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u 1.1. Kpome Toro, miactmacca He MOKeT OBITE epepaboTaHa Oomnee 3 pas,
TaKk KaK Kaxkgas mepepaboTKa NMPHBOIWT K CHIDKEHHIO IpoudHocTd. Ha
CBaJIKax JJIs 3aXOpoHeHUs noTpedyercs okoio 300 jer, 9ToOB IPOM30IIes
€CTECTBEHHBII MpOIIeCC Pa3IoKeHUs] OTXOAOB. BBUIO BBIABIEHO, UTO pas-
JIO)KCHHE TOJUITUIICHA CXOXKE C JIMTHUHOJIMTUYCCKUMHU TPHOaMH, ¥ KOTO-
PBIX BHEKJICTOUHBIA ()epPMEHT COCTOUT M3 OKCHJa3, JIAKKa3 U IEPOKCHIOB,
YTO MPUBOAUT K MOJYUYCHHIO BHEKICTOUHON MEepeKucH Bogopoaa. Ilepsuu-
Has Aerpaaauus npuBoauT k noxydenuro CHy, CO, u H,O.

Brut ipOBEIEHBI OMBITHI IO BIUSHUS OBITOBOTO IOJIMATHIICHA Ha PBHIO
U MOJUTFOCKOB. OTNBITHI MOKa3aJld YTO MPH J00ABICHUH IOJNUATHICHA B
KOPM 3aMETHBIX U3MCHEHHUH B ITOBEICHUH PHIO HE HAOIIIOIaOCh.
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VK 504.61
BOCIPUSATHE HHO®OPMALIMOHHOM HAT'PY3KH
CTYAEHTAMM INEPBOI'O KYPCA YHUBEPCUTETA
A.B. Bviukos, B.I. Mapmuinos, cmyoenmut
Hayunwvui pyxosooumens H.H. Hecmenosa, ooyenm kagh. POTOM, k.0.H.
2. Tomcx, TYCYP, nina.n.nesmelova@tusur.ru

Oxpy>Karomast cpefia 4eJIOBeKa M3MEHACTCS B XO/I€ NCTOPHIECKOTO Pa3BUTHS.
Jlnst coBpeMeHHOro o0IIecTBa XapaKTepHO CTPEMHUTENILHOE pa3BHUTHE e€ nHpopMa-
IIMOHHBIX KOMIIOHEHTOB. B crarhe paccMmarpuBaeTcsi CyObEeKTHBHOE BOCIIPHSTHE
yueOHOM NH(OPMAIIMOHHOM HATPY3KH CTYJCHTaMH YHHBEpCUTETa. AHKETHPOBAaHHE
IEPBOKYPCHUKOB [10KA3aJI0, YTO MHOTHE M3 HUX BOCIPUHUMAIOT HH(POPMALIMOHHYIO
cpexy By3a Kak HCTOYHUK cTpecca. OfHOM U3 MPUYUH ITOTO MOXKET OBITh HEAOCTa-
TOYHOE TOHMMAaHHE 3HAYMMOCTH M3y4YaeMbIX AUCLUIUIMH Juist Oyaymei mpodec-
CHOHAJIBHOH IEATETbHOCTH.

KnroueBbie c10Ba: MHGOPMAOHHBIE KOMIIOHEHTBHI OKpPYXAIOIIEH Cpelsl,
nH(OpMaMOHHAs HAarpy3Ka, afalTamus, CTy/ICHTHI.
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WudopmanmonHast cpeaa CTaHOBUTCS OCHOBHOM cpenoil oOuTaHMA
coBpeMeHHOT0 YenoBeka [1]. Oco3HaHue BBHICOKOI SKOJIIOTHYECKON 3HAUH-
MOCTH MH(}OPMAINHX MTPUBEJIO K BOZHUKHOBEHUIO HOBOW HAYYHOW TUCIIUII-
mHbl — « MTHpOopManonHas sxonors» [2]. CoBpeMeHHbIE HH)OPMAIHOH-
HbIC TCXHOJIOTMHU OKa3bIBAIOT OI'POMHOC BJIMAHUC HA PA3BUTHUEC HAYKHU, TEX-
HUKH, OOIIECTBEHHBIX OTHOIIICHUH, a TaK)Ke Ha JKU3Hb U 37I0POBbE JIIOJICH,
UX TPHUBBIYKH, TICUXOJIOTMYECKUE OCOOCHHOCTH, BOCIIPUSITHE OKPYIKAFOIIe-
TO MHUpA, XapakTep MBIIUICHHUS 1 TPYJOBOU JestensHoCcTH [3]. MaciuTadb
9TUX W3MEHEHHH TO3BOJISIFOT TOBOPUTH O IMOSIBJIEHHUH HOBOTO 3BOJIIOIIMOH-
Horo ¢eHomena — «Homo informaticusy [4]. OgHAKO B 3MIUPHYSCKUX
UCCIIENOBAHMAX HE BCETAA YAACTCS MPOJIEMOHCTPHUPOBATH IICHXOJIOTHYE-
CKHE PA3IMYM MEXKIY MPEACTABUTEISIMH Pa3HBIX MOKOJEHHUH, 9TO T03BO-
JSIET COMHEBATHCS B HAJTMYUN MTPUHIUIHAIBHOTO BIMSHUS MH()OPMAILIMOH-
HOW cpenpl Ha NCHXUKy [5]. JIroObie n3MeHeHus: cpeapl TpeOyroT BKITIOUe-
HUSI MEXaHH3MOB aJIallTallii, KOTOPHIE 110 OTHOIICHHIO K MH(OPMAIMOH-
HBIM (haKTOpaM SIBIISTIOTCS HEAOCTaTOYHO M3ydeHHbIMH [6]. Kak mro6oit
9KOJIOTUYECKUH (pakTop, MHPOPMAIIMOHHAS HATPY3Ka MOJUUHSETCS 3aKOHY
ONTUMYyMa: CYIIECTBYET ONpEeSICHHBIN AUaIa3oH IeicTBHs GakTopa, mpu
KOTOPOM OpraHM3M HaXOJHUTCS B KOM(OPTHOM COCTOSHMU W 3aTpathl pe-
CYpCOB Ha aJIalTalMIo K JeUCTBHIO QakTopa MUHUMAIBHBL. [Ipn Gompmien
WJIN MEHbIIe MHTEHCUBHOCTH JEWCTBHS (haKTopa 3aTpaThl PeCypcoB yBe-
mauBatoTcs. YpesMepHas HH(POPMAIIOHHA Harpy3Ka MPUBOJIUT K Pa3BH-
THIO CTpecca, ITOCIEICTBHS KOTOPOTO IPOSBISIOTCS HEPBHO-TICHXHYEC-
KAMH U APYTHMH 3a00JI€BaHUAMH, TPYIHOCTSIMH B OOyYeHHUH M COLMAIH-
3anuu [7]. HemocraTok MH(GOPMALMOHHONW HATrpy3KHA IMPUBOIUT K COCTOS-
HUIO CKYKH, a 3aTeM — MH(popMarmoHHo! nenpuBarmm [8]. Takum obpa-
30M, MpobieMa BIMSHHUA WH(GOPMAIMOHHONW CPEAbl HA COBPEMEHHOTO Ue-
JIOBEKa aKTyallbHa U HEJI0CTaTOYHO M3y4eHa.

Llenpto maHHOI pabOTHI SBISETCS HCCIEJOBAaHHE CYOBEKTHBHOTO
BOCITPUSTHSI MHPOPMAIIMOHHON HAarpy3KH CTYJEHTaMHU MEPBOr0 Kypca TeX-
HHYECKOTO YHHBepcuTera. Ha BOIpock! crienuansHO pa3paboTaHHOW aHKe-
ThI (Ta0NHIA) OTBETWIH 35 YeIOBEK — IMEePBOKYPCHUKHU, OOYYAIOIIHECs 0
HAalpaBJIeHUIO « DKOJIOTHSI U IPHUPOIOIONE30BAHUEY.

OO0paboTKka pe3ynsTaToOB aHKETHPOBAHWS MPOBEACHA C IOMOIIBIO
anexTporHO# Tabmuuel «OpenOffice Cale» (cm. Tabnuiry). Okazanock, 4To
OOJIPIIMHCTBO TIEPBOKYPCHUKOB CUHTAIOT CBOIO YyUeOHYIO MH(OPMAIHOH-
HYIO Harpys3ky ontuManbHoi (49%) nmm nosbimenHo (40%). Bonpmma-
CTBO NEPBOKYPCHHUKOB (87%) oueHWIN y4eOHy0 MH(POPMALMOHHYIO Ha-
TPY3Ky KaK MOCHIBHYIO, O0HAKO 43% pPEeCHOHIEHTOB HCIBITHIBAIOT CTPECC
M3-3a Ype3MepHON Harpy3ku, 37% OecroKosATCs 0 BO3MOXHOM OTYUCIICHUN
W3 YHUBEpPCUTETa. 3HauuTeNlbHas 4acTh CTyaeHToB (40%) cuuraer, 4To
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NPUMEPHO TIOJIOBHHA JUCLHILUIAH, KOTOPbIE OHM HM3y4alOT, HE HY)XXHBI JJIs
Oynymei npodeccnn. Eme 29% BoCHpHHMMAIOT KaK HEHY)KHBIE HEKOTO-
pble IUCIMIUINHBI, U TOJIBKO 14% MEpBOKYPCHUKOB OTBETHIIH, YTO B Oymy-
meit npodeccuu moTpedyroTesl 3HaHUS, NONYYEeHHBIC TPH M3YYEeHHH BCEX
JIICLUILIIHH.

Ankera «Bocnpusitue nH¢popManMoHHO| HATPY3KK»
U pe3yJbTaThl AHKETHPOBAHHS CTYIEHTOB MEPBOro Kypca

Pesynbrar
Ne Bormpoc BapuanTts! oTBeTOB Komaectso | llons, %
1 — oTCcyTCTBYET 1 3
Kak MO’XHO OII€HUTH B 2 — HegoCTaTOYHAs 1 3
1 |6aymtax Banry nagopma- 3 — onrumanbHas 17 49
LUUOHHYIO HAarpy3Ky? 4 — noBBIIIEHHAS 14 40
5 — upe3mepHas 2 6
Cuuraere 1 Bol cBoto uH- Her 6 17
2oy ey | g, » | w
HWcnsiTeiBaere 11 Bel cTpecc Her 20 57
3 o
U3-3a Ype3MEPHOI Harpy3Ku? Jla 15 43
Becnoxourecs 1u Ber 0 BO3- Her 22 63
4 |MOXXHOM OT‘{I/I?)J'ICHI/II/I u3 Jla 13 37
YHHBEpCUTETA?
BepHo Ju, 4To cpeau u3y- 1 — mouru Bce 1 3
yaeMbIX BaMu JuciyIuine 2 — 0OJbIIAas 4acTh 5 14
5 |eCTb Takue, KOTOPBIE HE 3 — nosoBUHA 4 40
HY>XHBI U151 Oyay1iei mpo- 4 — HeKOTOpBIE 10 29
beccun? 5 — HeT, Hy)KHBI BCe 5 14

Takum 00pa3oM, aHKETHPOBAaHHE MOKa3aJlo, 4TO HH(GOPMAIMOHHA
cpellia YHHBEPCUTETa BOCIPHHHMAETCS MHOTHMH II€PBOKYPCHHKaMH Kak
UCTOYHUK cTpecca. OMHON W3 MPHYMH 3TOTO MOXKET OBITh HENMOHHMaHHE
3HAYMMOCTH Yy4eOHOW wuHopMmaumu i Oynymed npodeccHoHaNbHON
JEATEIBHOCTH.
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METOJOJIOTI'UsA KOMIIVIEKCHOT'O TIOAXOJA OLNIEHKN
BbIEPOCOB BPE/IHBIX BEIIECTB B ATMOC®EPY I'OPOJA
JLH. I'opuna, 3a6. kagp. YIIu3b, 0.neo.n. npoe.;
M.JI. Hueenéea, cmyoenmka
2. Tonvammu, @®I'EOY BO «Tonesmmunckuil 20Cy0apcmeeHHbll
YHUgepcumempy, gorina@ttsu.ru, zolyshka63@mail.ru

OnHMM U3 HAMOHANBHBIX MPOEKTOB P® sBisieTcs pa3BUTHE HKOJNOTHHU, B KO-
TOpPOM ecTb pazfen «HucTelid Bo3myx» ¢ ¢unancupoBanueM 500,1 miupx pyoOueit.
JlaHHBIA NPOEKT MOATBEP)KAACT aKTYaIBHOCTh O0ECIEUEHHs] CHIDKEHHS aHTPOIIO-
IeHHOI'0 BO3ZEHCTBHs Ha aTMoc(epHbIi Bo3ayX. B kadecTBe mokasareneil peanu-
3alMy MPOeKTa 3apUKCHPOBAHO CHIKEHHE CYyMMapHOIO KOJIMYECTBAa BHIOPOCOB
3arps3HAIONINX BEIIECTB B aTMOC(EPHBIN BO3MyX Ha 22%, U IOBEICHHUE 0 HyJIe-
BOTO KOJIMYECTBO TOPOIOB C BHICOKMM HHJEKCOM 3arps3HEHUS] aTMOC(EPHOTO BO3-
nyxa. Ha ocHOBaHMM BBIIIECKAa3aHHOTO HCCIIENOBAHHE METONOB M CIOCO00B (hax-
THYECKOTO COCTOSIHHSI aTMOC()EpPHOTO BO3[yXa B HACENEHHBIX ITyHKTaX U ypPOBHS
3arpsI3HEHHSI €r0 OT TEXHOTEHHBIX MCTOYHHKOB IO3BOJSET Pa3padaThIBaTh MeEpo-
HPUSATHUS 110 CHYDKCHUIO aHTPOIIOT€HHOTO 3arpsi3HEHMSI U TEM CaMbIM BBHIIOJHHUTH
mokasaresiu (eaepanbHoro mpoekra [1].

KiroueBrble ciioBa: HanuoHabHbIH poekT P no 2024 r., sxosorus, aTMo-
cdepa, BO3yX, BBIXJIOIBI, 3arps3HEHHOCTD, 3aNbUIEHHOCTD, YUCTHII BO3/YX, MPO-
MbinuieHHbIe npennpusatus, CUBYP, BpenHslie BemmecTsa, KaydyK.

UroObl JOOUTHCS KAaueCTBEHHOTO M3MEHEHHS! TOPOJCKOW Cpelbl Mpu
YCIIOBUH CHM)KEHHMS 3arpsi3HEHUS] 1 00bEMOB BBIOPOCOB, HEOOXOAUMO ITPO-
BECTH PsA 3afay: ONPEAETUTh OCHOBHBIE MCTOYHMKM 3arps3HEHUs aTMO-
cdepsl, NPOAHATU3UPOBATh KOJMYECTBEHHBIH W KadeCTBEHHBIH COCTaB
BPEIHBIX BEIIECTB, pa3paboTaTh peKOMEHIANH IS YIyqIICHHUs aTMocde-
pBI TOpOAA.

21



Jnst Haganma MBI PacCMOTPEIH BBIOPOCHI OT OJHOTO aBTO W BBISBUIIA
ero o0beM BEIOPOCOB BPEIHBIX BEIIECTB 3a TOJ.

ITocne 3TOr0 MBI YBENWYHIN YHUCIO aBTOTpancmopTa A0 19000 mT. 3a
CYTKH JJISl TIOJTydeHHs OoJiee TOUYHBIX JaHHBIX (Tabm. 1).

Tabnuma 1
Beiopoc 19000 mT. aBTO 32 cpeaHecyTouHbIii mpoder 100 km
Buibpocs: Ben3uHoBEIE ABUTaTEIN Juzenu BI/}'JZL BO3-
Cytky, T |Mecsi, T| Top, v | Cytku, T [Mecsn, T| Ton, T | A€UCTBUA
Oxkcup azora 0,975 29,25 351,0 1,2 36,0 4320 Tokcuuen
AJbIierupt 0,004 0,1125 1,35 0,005 0,15 1,8 TokcuyeH

VYrneBogoponsl| 0,825 24,75 2970 1,000 30,0 360,0 Tokcuuen
Oxcup cepbl 0,023 0,675 8,100 0,014 0,42 5,04 TokcuueH
Oxeun 3,750 | 112,500 | 1350,0 1,4 42,0 | 504,0 |Kammeporen
yrepona
bensnupen-3,4/0,0000003[0,000009 | 0,000108 |0,0000004 | 0,000012 | 0,000144 | KanueporeH
Htoro 5,576 |167,288| 2074,5 | 3,619 |108,570|1302,84 —

[To pe3ynbraram OLIEHKH 00beMa BBIOPOCOB OT aBTOTPAHCIOpPTa yT-
Bep)KIaTh, YTO MIMEHHO JAHHBIN (haKTOp SBISIETCS OCHOBHBIM HCTOYHHKOM
3arps3HeHUs aTMOoc(ephl, HElb3sI, TOATOMY HEOOXOMMO paccMaTpUBATh
Jpyrre BO3MOXKHBIE UCTOYHUKH, HAMPUMED MPOMBILICHHOE TPEANPHUITHE
000 «CUBYP» (tabm. 2) [2].

Tabnuma 2
O0Bem BbIOpocoB oT 000 «CUBYP», T B roa

O0BeM BEHIOPOCOB
BemecrBa
KI/T T BrOA
1 2 3
Kayuyk cunTernueckuii nuc-uzonpenossiid (CKM)
Oxkcup a3ota (B cymMme) 0,01 0,58
YrneBonopoas! npenensuble C;—Cs (MCKIIIoYas MEeTaH) 10 580
YrieBopoponsl npenenbhbie Ce—Cy 2,1 121,8
AMHIICHBI (CMECh H30MEPOB) 4,1 237,8
MeTri0eH3011 (TOIyo) 3,2 185,6
W3onpen (2-merunOyTaauen-1,3) 1,2 69,6
Kayuyk cunrernueckuii nuc-0ytmikayuayk (BK)

Vriepoza okcuz 0,97x1072 | 0,5917
X110p 0,34x10~ | 0,2074
XJI0pHCTHIH BOIOPOL 0,88x 1072 0,5368
YrneBonopoas! npenensublie C,—Cs (MCKIIIoYas MeTaH) 0,76 46,36
YrneBopoponsl npenenbabie Co—Cy 1,54 93,94
DTUIIEH 0,60 36,60
MuHepanpHOe Macio 0,32x10~ | 0,1952
OruneHrukoisb (1,2-3TaHauon) 0,58x107% | 0,3538
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IIpogonxenue tabun. 2

1 2 3
M300yTeneH (1300yTeH) 0,92 56,12
W3onpen (2-metunOyrtunen-1,3) 0,03 1,83
[Te116 Kayuyka BK 0,073 4,453
Kayuyk cunternueckuii OyraaueH-o-mermiactuponasasiii (CKMC)
1,3-0ytaaueH (IUBUHII) 1,7 80,92
0-METUJICTUPOJ 0,2 9,52
MuHepaabHOE Maciio 0,01 0,476
Kayuyk cunternueckuii OyraaneH-ctuponbseiid (CKC)
A30Ta JIMOKCHUJL 0,20 9,52
A30Ta OKCHI 0,03 1,428
Cepbl TMOKCH]T 0,03 1,428
Yriepoaa oKkcu 0,5 23,8
1,3-0ytaaueH (IMBUHMN) 1,1 52,36

IIpoBeneHo uccaenoBaHue, pacCMaTPEH ABOMHON MOIXOA OLEHKH BbI-
OpOCOB BPEIHBIX BEIIECTB OT aBTOTPAHCIIOPTAa M MPOMBIIUICHHBIX MpPEa-
npusTHi. JIaHHYI0 METOIOJIOTHI0 MOHHTOPHHIA HYXKHO paclpoCTpPaHHTh
Ha BCE OpTaHU3aIIH.

CrefikxonnepaMy IPOEKTa SBISIOTCS MYyHHIUIATBHBIE 00pa30BaHMUS,
OpraHbBl TOCYJapCTBEHHOTO HA/I30pa M KOHTPOJS B OOJIACTH OXPaHBI OKPY-
skaromeit cpensl (Pocnorpebranzop, Pocpuponnanzop, T'UB/1JT), opransr
WCTIOJHUATENIFHOW BIIACTH (IEMapTaMEeHT TOPOACKOTO XO3SHCTBa), IIPO-
MBIIIUICHHBIE TIPEIIPUATH. 3aNHTEPECOBABIINXCS B IPOEKTE HEOOXOTUMO
MIOCTAaBUTh Ha Y4&€T, TaKkXKe MPOBECTH pacdeT BHIOPOCOB BEIECTB, COCTA-
BUTH CIICI[UAJILHBIA TOPOJCKOW aTjiac BPEAHBIX BEIISCTB MO 00BEMY OT
Ka)XJIOTO MOTEHIINAILHOTO UCTOYHKKA 3arpsi3HEHHST aTMOC(HeEPHI.

Pexomennanuu:

Aymur W onTUMu3anus OOBEKTOB HMH(PACTPYKTYphI (NEUIEeXOIHbIC
Nepexo/Ibl, CBETOQOPHI, OCTAHOBKU TPAHCIIOPTA).

YBenuueHne yIuIl C TBIKEHUEM «3eJICHAs BOTHAY.

BBenmenne perynmupoBaHHS KOJNWYECTBA TPAHCHOPTHBIX CPEICTB Ha
yIIUIaxX Topo/ia (YeTHbIC U HEYETHBIC JHU).

Mereoposiornueckuii MOHUTOpUHT JHEM ¢ HMY u oneparuBHOE uH-
(hopMupOBaHHE TPOMBIIIICHHBIX TIPEIIPUSTHIHA.

JIUTEPATYPA
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VJIK 574.587
BJIUSIHUE JIU3EJBHOI'O TOIIJIMBA HA BBIZJKUBAEMOCTD
TYBUOUIIAT
AJ. lanunoe, cmyoenm; A.Il. IlIkapyno, acnupanm xagh. PITIM
Hayunwui pyxogooumensv A.I. Kapmawes, npog. kagh. POTOM, 0.6.H.
2. Tomcx, TYCVYP, adanilov1997@gmail.com

M3yuena BEDKHMBaeMOCTh TyOH(PHIIN K 3arpSA3HEHUIO JOHHBIX OTAOKEHUN AU-
3eJbHBIM TOIUIMBOM. B pesymbrare mccienoBaHusi OBUIM YCTAHOBJIEHBI TPAHHUIIBI
BEDKHUBAEMOCTH 4YepBeil TyOM(MUIHM B yCIOBUSAX 3arPSA3HCHUS TOHHBIX OTIOKCHUI
IIPY ONPE/ICIICHHBIX KOHIICHTPAIHAX.

KuaroueBsbie ciioBa: TyOH(UII, MaTONIETHHKOBBIC YSPBH, TH3CIHHOE TOILIH-
BO, 3arpsi3HEHUE.

TyOnpunuasl cocTaBiIsSIOT OJHO M3 CEMEWCTB Kilacca MaJOIETHHKO-
BBIX uepBed — ommroxer (oligochaeta). D10 mpecHOBOIHBIE (HOPMBL,
HMEIOIINE TOHKOE€ HUTEBUAHOE TENO, OOBIYHO KPAacHOBATOrO LBETA, CO-
crosimee u3 6ospmoro koiaudectsa cermeHToB (10 100 u Gomee). Ha kax-
JIOM CEerMeHTe OOBIYHO PacIoIaraloTCsl YeThIpe IMydKa METHHOK. CpenHsis
JuinHa Tyouduun 50-80 MM npu Bece (CbIpoM) oT 4 10 6 MT, HO OT/IENb-
HbIe BUBI qocTUraioT 120130 MM u qaxke Oosbiire npu Bece 11-13 mr.

TyOuduuuapl XUBYT B BEPXHHX CJOSX WA B IOCTPOCHHBIX HMH
TpyOKax. 3apbIBasCh CBOMMH T'OJIOBHBIMU KOHIIAMU B WJI, OHH ITTOKHPAIOT
ero Ha rIyOMHY 2—6 CM BMeCTe CO BCEMH HaXOJIIIMMHUCS B wie Oojee
MEJIKUMH OpIaHU3MaMU U OTPOMHBIM KOJIMYECTBOM PA3IMYHBIX OaKTEpH.
[Mpoiins yepe3 KUIIEYHNK, YaCTUYKU WA B BUAE SKCKPEMEHTOB BBIOpACHI-
BAIOTCSI YEPBSIMU HA UIIOBYIO MMOBEPXHOCTH [1].

Panee mpoBeneHB! M M3y4YEHBI MOBEACHUECKHE PEaKINU TyOH(HITIIT
0] BO3JCUCTBHEM 3arpsi3HCHUS JOHHBIX OTIOXEHUH HEQTEenpoayKTamu
("4ncIeHHOCTh, TepeMeleHre, Bo3pacTHO cocTaB). O6 3TOM MmOApPOOHO
mucan B cBoux uccnenoBanusax 1.C. Bopo6rer. OH U3ydmi nepeMenieHme
TyOnduIML B HeTe3arpsi3HEHHBIX WIaX, BIUsSHUE HePTH U HeTEpOayK-
TOB Ha Makpo3000€HTOC, BIMSHHUE IUIOTHOCTH YepBeil TyOnuuuma Ha mpo-
I[ECCHI OYHMCTKH JIOHHBIX OTJIOKEHUH OT HedTH [2].

W3yunB nOCTaTOYHO OOJNBIIOE KOJMYECTBO CYIIECTBYIOLIEH JIUTEpa-
TYpHI TI0 TaHHOW TeMe, ObUIO OOHApyXKEHO, YTO OTCYTCTBYIOT MCCIEIOBa-
HUS 10 BIUSTHUIO TU3EIBHOTO TOIDTHBA Ha uepBelt Tyoudumn [3].

Lenp pa®oThl: M3y4YeHHE BBDKUBAEMOCTH TyOH(DUINI K 3arpsA3HEHUIO
JIOHHBIX OTJIOKECHUH AN3EITbHBIM TOTUTHBOM.

Ilepen HadamoMm 3KCIepHUMEHTa OBUI OTOOpaH HJI C MPECHOBOIHOTO
BosoemMa CaBHHCKOE 03€pO, PacIOI0KEHHOE B MOC. 30HAIbHAsl CTAHIWA,
Tomckoro paiioHa. 3aTeM i1 OUMINAJICS OT KPYyNHOAUCIEPCHBIX KPYTTHHOK
U Mycopa.
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B 4 emxoctu o6semom 800 mit (0,8 1) 3ackmanock 120 T OYHIIEHHOTO
mwra. B un BMemmBanoch AW3eNbHOE TOIUIMBAa ¢ KoHIeHTpanueit: 0,05
(ITAK B pe16 x03.); 0,1; 0,4; 0,8 Mmr/n. Y mocne m06aBIeHHOTO B HETO AH-
3€TPHOTO TOIUTMBA TIIATEFHO MEPEMENINBAIICS U OCTaBILLICS B 3aKPHITOM
BUJIC HAa OJJHU CYTKH, J0OABIISUIACH JUCTHIUIMPOBaHHAs a3pUPOBaHHAS BOJIA
B 00beMe 300 Mi1, EeMKOCTH 3aKPBIBAIMCH U OCTABIIIMCH Ha CyTKU. Uepes
CYTKHM mociie J00OaBJICHUS BOJIbI, B IOJATOTOBJICHHbIE OaHKH MepecaKuBa-
Jvch yepBH Tyoudumasl. B kaxayro 6anky mo 10 ocobeii. banku ocraBa-
JIUCh HEMHOTO MPHUOTKPBITHIMHU, JUIS TOTO YTOOBI TyJa MOCTYIAald BO3AYX.
Kopmrenue depBeil mpoBOAMIOCE 3a CYTKH IO NMOTPYXKEHUS UX B 3arpss-
HEHHYIO Cpeny.

YepBu HaxoAWJIUCh B 3arpsi3HeHHON Bone 30 KaleHJapHBIX IHEH.
Temmeparypa B MOMEIICHNH, TNI€ MPOBOAWICS IKCICPUMEHT, BaphbHPOBa-
mach oT +16 mo +22 °C. Ilo ucredeHnn cpoka BBLAEPKKH TPYHT H3BJICKAJ-
Csl 13 €eMKOCTEH M IPOBOAWIICA CUET TYOU(DHUITUT B TPyHTAaX.

B rpyHTEe ¢ KOHIEHTparuei auzenpHOTO TotumBa 0,8 Mr/i HalimeHo
10 mepTBBIX 0co0eii u3 10 mocakeHHBIX. MepTBBIC YEPBH TYOUTHIIAIBI
XapaKTepHO OTJIMYAIOTCS OT JKUBBIX I[BETOM. L[BeT Tenm MepTBBIX ocobei
Oenblii.

B rpynTe ¢ xoHueHTpanmeil ausensHoro Tormmusa 0,4 Mr/n HaiiieHo
3 xwuBble ocobu U 7 MepTBhIX U3 10 mocaxxeHHBIX. L[BeT XUBBIX 0co0eH y
OCHOBaHHS TeJa OBUT OCIbIi, 9TO HE XapaKTepHO I JAHHOTO BHIA UYep-
Beil. [ToBeneHUecKre peakIiy 3aMeIJICHHBIC — IIOHKEHAAS aKTHBHOCTD.

B rpynTe ¢ KOHIEHTpaImen qu3ensHoro TormuBa 0,1 Mr/n HaiineHo 7
JKUBBIX 0co0eil i 3 mepTBEIX U3 10 mocakeHHBIX. L[BeT Ten KUBBIX ocoOei
COOTBETCTBOBAJl HOPMANBHOW OKpacke. J[BurarerbHass aKTHBHOCTH BBI-
JKUBIIAX 0COOEH He 3aTOPMOIKEHA.

B rpyHTe ¢ koHIeHTpanuei ausensHoro tommea 0,05 Mr/n HaiineHo
4 >xuBBIX 0coOM M 6 MepTBBIX U3 10 mocaxkeHHBIX. LBeT Ten )kuBbIX 0cobei
COOTBETCTBOBAJI HOPMAJIbHOM OKpacke. Peakunu He 3aTOPMOKEHBI.

CrnenoBarenbHO, KOHLEHTpALKs JU3ENBHOIO TOIUIMBA B BOJAE paBHas
0,4 mr/n (npesbimaer I1JIK B 8 pas), siBisieTcst OPOTOBOH JUIs KHU3HU Yep-
Bell TyOuduimn. Konmentparmu Bbie 0,4 MI/JT BBI3BIBAIOT JICTATBHBIN
HCXOJ y BCeX MOCAXEHHBIX 0coOei. MokHO HaOIIOAaTh, YTO C YMEHBIIIE-
HUEM KOHIICHTPAIlUHN IH3EeIFHOI0 TOIUIMBA BBDKMBAEMOCTH UepBel TyOU-
(U pacrer.

JUTEPATYPA
1. Coopruk H.C. OuncTka MpOMBIIUICHHBIX CTOYHBIX BoX / COOpHHK Ne 2 2. —
1959. - 106 c.
2. Bopobses I.C. K Bonpocy yctoitunBoctu Limnodrilus hoffmeisteri (Oli-
gochaeta, Tubificidae) x HepTsIHOMY 3arps3HeHUIo: Hayunas cTares Mo crenuaib-
HocTH «IKojorus», 2008. — 6 c.
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3. Bopo6ses /[1.C. Ilepememienne Limnodrilus Hoffmeisteri (oligocheta, Tubi-
ficide) B HedTe3arpsa3HeHHbIX WiIax: HaydHas cTares Mo cenuasbHOCTH «JKOJIO-
rus», 2008. — 8 c.

VIIK 614.8.084
YIAYUYIIEHUE KAYECTBA ITPOU3BOJACTBA ITYTEM
OPI'AHU3AIIMA PABOYEI'O MECTA 110 CUCTEME 58S
K.b. Kazakoea, A.C. Kanucees, B.H. Tenewenko, cmyoenmol kagh. YU
Hayunwui pykosooumens B.K. Kyxoes, doyenm xagh. YU, x.neo.u.

2. Tomck, TVCYP, kazakova@main.tusur.ru

PaccMotpena cuctema 5S, KOTOpast SIBASETCS OJHUM M3 MHCTPYMEHTOB KOH-
LENIHU «OEPEeKIMBOTrO NPOU3BOACTBAY. [laHHAs CHCTEMa MOMOXET BEPHO CKOHCT-
PYHpPOBaTh ¥ COOIIOAATH OCHOBOIOJIATAOIIME HOPMATHBHBIC TOKYMEHTbI, KOTOpbIE
HOCITY’KaT YJYHYIICHHIO YCIOBHI M OXpaHbl TpyAa paboTHHKOB. OpraHusaius pa-
6oyero MecTa BeJET K MOBBILICHHIO 6E30MaCHOCTH, YMEHBIICHHIO YHCNA OIMOOK U
KakK CJICCTBHE CHIJKCHHIO TpaBMaTH3Ma Ha paboyeM MecTe.

KnioueBble cioBa: Meronuka 5S, opranusanus pabodero mMecra, Oepexiu-
BOE IIPOU3BOICTBO, OXpaHa TPY/a, HOBBILICHUE OE30IIaCHOCTH, YBEINUCHUE TTPOH3-
BOAUTCIIBHOCTH.

Kaxnyto cekyHIy B MHpE NPOHCXOAUT MHOXKECTBO BEJIMKHX JKOHO-
MHUYECKHX NpeoOpa3oBaHMi, Ka4eCTBO MPOU3BOJICTBA NMPOAYKIINU U OKa3a-
HUEC YCIYT YIYUIIarOoTCda U BCTAIOT Ha HOBBIN ATamn Ppa3BUTHSA, BBIABUTAIOTCA
pasnuuHble pe)OpMATOPCKUE HIEH U PACTET HAYYHO-TEXHUYECKHH Ipo-
rpecc. B ycioBHsSX 3KOHOMHYECKOTO KpU3UCa TOBCEAHEBHO MPOU3BOAUTCS
COKpalieHue pabourx MECT, CIICIUAIUCTBI MPEANPHUATHIA HAXOIATCS B CTa-
Tyce HE3aMHTEPECOBAHHOCTH, POCT IMPOU3BOJCTBA MPOAYKIUH U OKa3aHUA
YCIIYT CHW)KaeTcs. 3a4acTylo KOPEeHb JaHHOW MpOOJIeMbl KPOETCs TIIyOOKO
B JEATEIHHOCTH MIPEANPHUATHS, 8 UMEHHO B YCIOBHAX TpyZa, MX Oe3ormac-
HOCTH IS CIICIIMAINCTOB OpraHM3aluy. Pa3pemnTs BO3HUKIIYIO MPoOie-
My TPEINpHsTHs, TMOAHATh OPTaHW3AIMI0 HAa HOBBIM YPOBEHb pa3BUTHUS
MTOMOJKET CHCTeMa STOHCKOI OpraHn3alluil MPON3BOICTBA 5S.

Umcrora pabodyero MecTa SIBISICTCS OCHOBOW IS MHOTHX YITyYIICHHH,
a UMCEHHO: YBCIIMYCHUE MPOU3BOAUTEIBHOCTU, CHUKCHHUEC BPEMECHH, KOTO-
POC TPpaTUTCA HAa MMOUCK HYXHBIX UHCTPYMCHTOB 1JIsA pa6OTI)I cricnuaimucra,
TIOBBILIIEHUE 0E30MaCHOCTH, YMEHBIIICHHE YKCia OMIMOOK U KaK CIIEICTBHE
CHIDKCHHUIO TpPaBMaTH3Ma Ha paboueM MecTe, COXpaHeHHe KayecTBa B Ipo-
MBIIIICHHBIX U APYTHX OTpacisx MPOU3BOACTBA. J[yisi TOro 4TOOBI JOCTHYB
OTJIMYHBIX PE3YJIbTaTOB, NMPENPHUATHIO HEOOXOANMO HavyaTh C MAJIOToO, a
UMEHHO C BEPHO BBICTPOCHHOH OpraHM3alid pabO4YMX MECT CBOWX CIe-
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[IUAJNCTOB, TAKAUM 00pa3oM, CHCTeMa 5S SIBISIETCS] BEPHBIM M aKTyaJIbHBIM
pELIeHHEM B paMKaX OpTraHH3aLUH.

Cuctema 5S — 3T0 OZIMH U3 HHCTPYMEHTOB KOHIENINH «bepexmusoro
MIPOMU3BO/ICTBA», OCHOBOIIOJIOKHUKOM KOTOPOH SIBUJIACh IIMPOKO M3BECTHAS
sToHcKast komnanus Toyota, koTopast Hapsily ¢ APYTUMH HE MEHEee pa3BH-
THIMU KOMIIAHUSIMH, BKJIAbIBACT B JIAHHYIO CHCTEMY Takoe IOHsITHE, KaK
«be3omacHocTh pabodero mecta creruanucray. Cucrema 5S TOMOXET
BEPHO CKOHCTPYHPOBATh M COOJIONATh OCHOBOIOJIATraOINe HOPMaTHBHBIE
JIOKYMEHTBI, KOTOpBIE TOCTY)XaT YJIYYIICHUIO YCIOBHH M OXpaHbl Tpyza
CHENMAINCTOB, BAXXHEHIIIMMHU U3 KOTOPBIX SBIsIOTCS: DenepanbHblil 3aK0H
ot 17.07.1999 Ne 181-®3 (pex. ot 09.05.2005, ¢ u3m. ot 26.12.2005) «O6
OCHOBax oxpaHnbl TpyJa B Poccuiickoit ®enepaunn» u « TpynoBoil kojeke
Poccutickoit @eneparmm» ot 30.12.2001 Ne 197-D3 (pen. ot 27.12.2018) [1].

Cucrema 5S HeoOxommuma mis yBenwmdeHHS d()(HEKTHUBHOCTH HPOU3-
BOJICTBA, OOECTIEYCHNUS OE30MMacCHOCTH PadOYNX MECT, YBEIWICHUS OpTaHU-
30BaHHOCTH HE TOJBKO paboyero Mecra, HO M CIELHUAINCTa, KOTOPBI pa-
0oTaeT 3a HUM, YMEHBILICHNUS 3aTPAT U BPEMEHH Ha BBHIIIOJIHEHUE PA0OT.

Llenbto naHHOW PabOTHI — SIBISIETCS IPOBE/ICHUE TEOPETUIECKOTO aHa-
Ju3a 0 TOM, 4To co0oil mpencTasisier cucrema S5S. g TOCTHKEHUS TIO0-
CTaBJICHHOH L1eJI OBUIH BBIABUHYTHI CIEIYIOIINE 3aaun:

1. I3yunTh OCHOBBI CHCTEMBEI 5S;

2. Onmcatp NpenMyIIecTBa 1 MpoOIeMbl BHEAPEHHUS CUCTEMBI 5S.

Cucrtema 5S mpencTaBisieT co00i CHCTEMy OpraHM3ally U YHOPSI0-
YMBAaHUS PabOUero Mecra CHEHUAIMCTOB TNPEANPHATHS, TakKuM 00pazoM
NIPUHLUIIBI, 3aJI0)KEHHbIE B HEH, HAIpaBJICHbI HA HaBEJECHUE JAHHOTO IO-
psaka [2]:

1. IlepBBIM TPHHIMIOM SBISIETCSI cOopTHpoBKa. OCHOBHas uzaes 3a-
KJIIOYaeTcsl B TOM, YTO BCE HCIIOJIb3yeMbIE MaTepHaibl, HHCTPYMEHTHl U
000pyIOBaHUE TOJIKHBI OBITH pa3/e/icHbl Ha paboyeM MecCTe Ha:

— IOCTOSIHHO UCTIOJIb3YEMBIE;

— UHOTJIa HCIOJIb3yEMBIE;

— HEUCTIoNb3yeMble (10 METOMKE 5S JaHHbIe MaTepHalbl B ITPOIlecce
COPTHPOBKH MOMEYAIOTCA KPACHBIM IIBETOM, IOCJTE YEro MPOMUCXOAMUT X
yZaJIeHHE U3 30HbI pad0vero Mecra).

2. BropeM mpuHIMIOM SBISIeTCSl coOMOZeHUE Mopsiaka pabodero
MecTa clleluanucTa. 3agadeid IpUHIUIA SBISETCS CHCTEMAaTH3aIMs Mpea-
METOB, OCHOBAaHHAsl Ha YETBIPEX MPABUIAX PAIIMOHAIBHOTO PACIONIOKCHUS
WHCTPYMEHTOB U MaTEpHAJIOB CIICINAINCTA!

— paboure HHCTPYMEHTbI He JOJDKHBI OBITh B I10JIE 3pEHMSI CIICLIHAIICTA,;

— pacroJyio)KeHHEe HHCTPYMEHTOB JIOJDKHO OBITh TaKUM, YTOOBI UMH
OBLIO JIETKO BOCIIOJIb30BATHCS;
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— MHCTPYMEHTHI Ha pabodyeM CTOJIe He MOJDKHBI MEIaTh AESTEIbHO-
CTH CIICIHAJINCTA;

— He0OX0IUMO YTOOBI BCe MHCTPYMEHTHI, MPU HAJZOOHOCTH, MOXHO
OpLT0 O3 ycnnuii BepHYTh Ha pabodee MecTo.

3. Tperuii mpuHIMI — pabodyee MECTO JOJDKHO TIOCTOSIHHO COJiep-
&KaTtbcs B uucTore. st NOCTHIKEHHS JaHHOTO MPUHIIKIIA CIIETyeT:

— pabouyro 00acTh pa30OMBaTh Ha 30HBL. Pa3pabaThIBArOTCS CXEMBI C
pacrooxeHreM 000pyI0BaHUS M HEUCIIOJIB30BaHHOT'O ITPOCTPAHCTBA,;

— 0003HaYNTH CIIENUANIBHYIO TPYIITY, OTBETCTBEHHYIO 33 YHCTOTY;

— Ha3HAYUTh PErIaMEHTUPOBAHHOE BPEMS JUIs YOOPKU IIOMEIIECHHS.

4. YerBepThlii IpUHIHNI — CTaHAapTH3anWsA. HeoOxommumo ommcaTth U
CTaHIAPTU3UPOBATh MpaBWIa HaBEICHHUS MOPSAAKAa padodeld 30HBI, TEXHO-
joruu paboTHl U TaKUM 00pa3oM pa3padoTaTh HOPMATHBHYIO JOKyMEHTa-
IIUI0, B KOTOPOW OyIyT OTpa)XeHBI BCE MPOIEIYPHl IO PALHOHATIHHOMY
COJZIEPKAHMIO MECTA CIICIHAINCTA.

5. Iocnemuuii MPUHITAI — 3TO TTOCTOSHHOE COBEPIICHCTBOBaHHUE. 3a-
KIIFOYacTCA B MCIOJB30BaHUM IIPUHIWUIIOB CUCTEMbBI SS, a TAaKXeE IIOCTOsH-
HOM MPOCIIEKUBAaHUH U MOAECPHHU3ALIUHU €€ IIPOIIECCOB.

OCHOBHO#I MPOOJIEeMOI BHEAPEHUS CUCTEMBI 5S, Kak IOKa3bIBacT
NPaKTHKa NPEANPUSTHH, SBISETCS OTCYTCTBHE MPUHSITHS HOBOTO Crocoba
paboThl crienManucTamMyu opraHu3anui. Jlrobas MonepHHM3aIus SBISIETCS
JUTS OOJNBINIMHCTBA CIEIHAIIICTOB CEPhE3HBIM TIPEISATCTBHEM B padoTe —
OHA TIPUHOCHUT B WX IMOBCEIHEBHYIO pa0b0vyI0 NEeSITEIHHOCTh HEOTPEICICH-
HOCTh. JlaHHas mpobiaemMa MOXKeT OBITh pellleHa IMOCPEICTBOM MOOIIPEHHUS
CHEIMAINCTOB 332 KaXABIA IIar YCHENTHOW pealn3alliil CHUCTeMBI 5S, a
TaKk)Ke BBEICHHEM E€XKCHEICTHHONH CHCTEeMBl HATPaXKIEHHS 32 OTINYHBIC
MOKa3aTeN Pealn3aliui CUCTeMBl Ha pabounx mectax. OueHKy paboumx
30H HEOOXOAUMO MPOBOAUTEL €KEHEACTbHO. B IeNaX JTUYHONH MOTHBAIMH
CHELHUATICTOB OPraHU3aliy BO3MOXKHO BBECTH KOHKYPC Ha Jydiiee pado-
Yyee MECTO B OTJIelie U Aajee B 00IIeM Ha npeAnpusiTiy. Pe3ynbTaTsl MOTYT
OBITH pa3MelieHbl Ha MH(GOPMAIIMOHHBIX CTEHAAX MPEANPHATHS, TAe Kax-
JIBIA M3 COTPYIHUKOB MOKET C HUIMH O3HAKOMUTHCS. Takol MeTo| crocoo-
CTBYET MIOHMMAHHUIO HEOOXOIMMOCTh BBEJICHHBIX H3MEeHEHUiI [ 1, 2].

JUTEPATYPA
1. Xuporoku X. 5S mns pabounx // Kak ymydqmmre cBoe pabodee MecCTo. —
2017. —Ne 2. - C. 159.
2. ®abpunwo T., Tenmuar 1. 5S OJISI OPUCA // Kak opranuzoBath U 10-
cTpouTth dhdekTrBHOE padodee Mecto. —2016. — C. 214.
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VK 656.09
MHNOBBIINEHUE KAYECTBA TOPOKHOI'O JIBUXKEHUSA
B OUAT'AX ABAPUITHOCTH
B.H. Tenewenxko, A.C. Kanucees, K.b. Kazaxoea, cmyoenmut kagh. YU
Hayunwuii pyxosooumensv B.K. JKyxos, doyenm xag. YU, k.neo.x.
2. Tomck, TVCVP, teleshenko1993@mail.ru

PaccmaTpuBaeTcsi BONpoc MOBBILIEHHUS 0€30IaCHOCTH AOPOKHOTO JBIKCHHUS.
[IpenynpexaeHue AOPOKHO-TPAHCIIOPTHOW aBapUMHOCTH CTAHOBUTCA OAHON U3
CephE3HEHIINX COUUATBHO-9KOHOMHYECKUX MpobieM. Onucansl HEKOTOphIE (ak-
TOpPBI, 00YCIOBIMBAIOIINE BEPOSTHOCTh BO3HHKHOBEHHUS JOPOXKHO-TPAHCIIOPTHBIX
npoucuiecTBiid B ovarax aBapuitHocTu. M3zydeHsl 'OCTEI, cBs3aHHBIE C TOPOXK-
HBIM JIBHKECHHEM.

KiroueBble cJ10Ba: KauecTBO, JOPOXKHOE JBUXKEHHE, JOPOXKHO-TPAHCIOPT-
Hble npoucuectsus, csoy npasui, 'OCT.

YBennueHne aBTOMOOWJIBHOTO Tapka W oO0beMa TPaHCIOPTHPOBOK
MPUBOANT K YBEIMYCHUIO HACHIIIEHHOCTH IBIDKEHHS, YTO B YCIOBHAX Ha-
CEJICHHBIX ITyHKTOB BBI3BIBACT MOSBJICHHE TPAHCIOPTHOU mpobiemsbl. OHa
COCTOMT W3 TOBBIIICHUS TPAHCIIOPTHBIX 33JCPXKEK, 00pa30BaHUSA 3aTOPOB,
YTO BJIEUET CHUKEHHE CKOPOCTH COOOIIEHHs, HelleIecoOOpasHbIi mepe-
pacxo.1 TOPIOYETO U BHICOKHIA H3HOC TPAHCIIOPTHBIX CPEICTB.

OIHOBPEMEHHO VBEIMYHUBACTCS W YHCIO JOPOKHO-TPAHCITOPTHBIX
MPOUCIICCTBUN, B KOTOPBIX MOTHOACT M MPUOOPETACT PAHCHUS OTPOMHOE
KOJIMYECTBO JIFOJCH, TIOBPEKIAAIOTCS M BBIXOIAT M3 CTPOS IOporoe odopy-
JIOBaHUE U rpy3bl [1].

ObecrieueHne CTPEMHUTENFHOTO M 0E30IacHOTO JBHWKCHHS B COBpE-
MEHHBIX HACEJICHHBIX ITyHKTaX TpeOyeT MCIOIh30BaHUS KOMIUIEKCA MEpO-
MPUATHI apXUTEKTYPHO-IUIAHUPOBOYHOTO W OPTAaHW3ALMOHHOTO TOPSIIKA.
K gucnmy apXuTeKTypHO-IDIAaHUPOBOYHBIX COOBITHHA OTHOCSATCSI CTPOUTENb-
CTBO HOBBIX M BOCCTAHOBJICHHE CYIIECTBYIOLINX YIHIl, CTPOMTEIHCTBO aB-
TOTPAHCIIOPTHBIX HCpeCC'—IeHHﬁ Ha pasHbIX YPOBHAX, MNCHICXOAHBIX TOHHE-
Jie#, 00BE3AHBIX JOPOT BOKPYI T'OPOJOB C IICJIBI0 OTBOJAA TPaH3UTHBIX
TPAHCIOPTHBIX TIOTOKOB.

[Ipu peanu3zanmy MEPONIPHUITHIN IO OPTaHU3AIMU JOPOKHOTO JBIKE-
HUs 0c000¢ BHAMAHHE YICISIOT BHEAPCHHUIO TEXHHYCCKHX CPEACTB: JO-
POXHBIX 3HAKOB U JIOPOKHOW Pa3METKH, CBETO(POPHOTO PETyINPOBAHHS,
JTIOPOXKHBIX OTPAXKICHUHN U HAIPABIIIONINX YCTPOUCTB.

Jannas paboTa mo3BoIsIeT Ooee MoAPOOHO U3YUUTh CYIIECTBYIOIINE
MpoOJIeMBl, CBSI3aHHBIE ¢ oOecrieueHneM O€30MacHOCTH JOPOXKHOTO JBH-
JKeHHS B 09arax ux aBapuiHoCTH [2].

29



Henpto paboTHI SIBISIETCS IPOBEACHNUE TEOPETHUSCKOTO aHAN3a JIaH-
HBIX U TIOCJIEIYIOMIETO MOBHIIIEHHSI KadyecTBa JOPOKHOTO JBIKCHUS B
odarax aBapuilHOCTH.

J1s moCTHKEeHUs TIOCTaBICHHOH e He0OXOANMO PEIINTh CIeAYIO-
IMe 3a7avyu:

1. Tlpoananu3upoBaTh BO3MOXXHBIE TPHYMHBI M (AKTOPHI, CIIOCOO-
CTBYIOIIME TIOSBJICHUIO U Pa3BUTHIO JOPOKHO-TPAHCIIOPTHBIX MIPOUCIIECT-
BUIi B oUarax aBapuitHOCTH.

2. M3yunuts I'OCTHI, cBsI3aHHBIE C JOPOKHBIM JABHKCHHUEM.

B memsx obOecneueHnst 0€30IaCHOCTH JOPOXKHOTO JABWKEHHS IIpe-
Mbep-MuHHUCTp Poccum Jmutpuit MenseneB mnoanucan PacrmopspkeHue
[IpaBurenscTBa oT 4 HOsOps 2017 1. No 2438-p, comepikamiee mepeveHb
JTOKYMEHTOB T10 CTaHIAPTH3AINH, B ONPEICICHHON YacTH 00sS3aTeNFHBIX K
UCTIONHEHUI0. B ero coctaB Bomwin 17 MEXTroCyZapCTBEHHBIX M HAIHO-
HaJIBHBIX CTAHIAPTOB U 4 CBOJIA TpaBwiI [3].

Jig Kakmoro aBapHHHOTO ydYacTKa JOPOTH JOJDKEH OBITh CO3IaH
KOMIUIEKC METOJOJIOTMYECKUX MPUHIMIOB, KOTOPBIH BKIIOYAaeT B cels
OIIEHKY KauecTBa M ONTHMHU3AIMIO NMPHHUMAEMBIX PELICHUH 110 KPUTEPHUIO
MUHHMH3ALUU CYMMAapHBIX MOTEPh, OIEHKY KadecTBa U ONTHMU3AIIUIO
BHEZIPIEMBIX MeporpusaTiid. Takxke Hy)KHO pa3padaThiBaTh METOAOJIOTHYE-
CKHE MPUHIMIBI 00s3aTeNIbHOM, OlepaTUBHON, KOHTPOJILHON OICHKH aBa-
PUHHOCTH, OCHOBaHHBIC HA TIPOBEICHUN 3TOW OIICHKH Ha PeabHOM O00BEK-
T€ TI0 YCOBEPUIICHCTBOBAHHOMY METONy KOH()IMKTHBIX CHTyallld B TIPO-
I[ecce BHEIPEHHSI MEPOIIPHUATHH, ITO3BOJISIONINE OTIEPATUBHO OOHAPYKUTH
U yCTPaHUTH BO3MOXHBIE HEOPaOOTKY HIIN OMIHOKH, JOMYIICHHBIE B IPO-
Iecce MPUHATHS pEeIlIeHUH, BBIOOpa, pa3paOOTKHU WM BHEAPEHHUS MEpO-
MPUATHI, U TEM CaMBIM MTOBBICHTH O€30IIACHOCTH TOPOKHOTO ABIKCHHS HA
oOBeKTe.

[Totepn B JOPOKHOM JABMIKEHHH IOCTHITIM TaKMX MaciiTaboB, 4YTO
CTaJIi IPEACTaBIATh 3HAYMMYIO yrpo3y I Oe3omacHocTH cTpaHbl. CyM-
MapHble TIOTEPH B AOPOXKHOM JBMxkeHHH Poccuiickoit denepauuu oneHu-
BalOTCs B MIJUIMApAbl pyoseii B roa. I1pu atom oxosro 80% mnoTeps mpouc-
XOJUT B HACENICHHBIX MyHKTax. JlOpO’KHOE IBMXKEHUE COIEPXKHUT aBapuii-
HYIO, SKOJIOTHYECKY0, SKOHOMHUYECKYI0 U COIUANBHYIO yrpo3bl. s yua-
CTHHKOB JIBIDKCHUS U3 BCEX YIPO3 HAMBAKHEHIIICH SIBIIICTCS aBaPUITHOCTB,
MTOCKOJIBKY OHA HETIOCPEICTBEHHO KacaeTCsl WX KU3HH, 3A0POBBS U 0O1aro-
monyunst. [Toaromy 6oprba ¢ aBapUIfHOCTHIO IMEET HE TOJIBKO 3KOHOMHUYE-
CKyI0, HO ¥ OOJBIIYIO COIMANFHYIO 3HAYMMOCTh W SIBISIETCS AEJIOM TOCY-
JIapCTBEHHOM BaXKHOCTH.

Ha ceromusiHuii AeHb B paMKax JaHHOHW paOOTHI IUIAHUPYETCS BbI-
SIBUTh OYaru aBapUilHOCTH Ha TEeppUTOpUHU ropoma Tomcka M BIOCIENCT-
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BUH pa3paboTaTh IUTAH MEPONPHATHI U PEKOMEHAAIMI I KaXI0ro KOH-
KPETHOTO aBapHHHOTO y4acTKa IOPOTH.
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OJHOM M3 TOMCKHX NPOMBIIIICHHBIX NPEANPUATHI TOCPEACTBOM BHEIPECHUS CHC-
TEMBI JJIEKTPOHHOTO KOHTpOJs 3HaHWW. [Ipeamomaraercs, 4To NaHHBIA HOAXOX
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Bompocsl aBTOMaTH3alMd W KOMIIBIOTEpH3AIUKA 00pa30BaTEIbHBIX
MPOIIECCOB HA CETOAHSIIHUM IeHb CTAHOBSTCS BCe Oosiee MOMYJISIPHBIMU U
OXBaTBIBAIOT pa3NUYHbIC 00pazoBaTenbHbIe chephl. Tak, Hampumep, CTeH-
(bOpICKHMI YHUBEPCUTET, 3aHUMAIOIINI JTUIUPYIOUIHE MO3UIMA B STOM
HANpaBJICHUH, UMEET Ha CBOEM CUETy Pa3BUTYIO CUCTEMY OHJIAWH-KYPCOB,
KOTOpasi B CBOIO OuUepe/ib NPUBIICKAET K O0YUCHHIO U Pa3BUTHIO MIJUTHOHBI
monei [1].

CHCTeMBI 3JICKTPOHHOTO 00yUYeHHs 00aal0T TOCTATOYHBIM KOJIHYE-
CTBOM ILTIOCOB, CPEIU KOTOPHIX:

— BBIOOP yIOOHOTO TEMITa U MOCIEAOBATSILHOCTH O0YUCHUS C YIETOM
WH/IUBUAIYAITBHBIX OCOOCHHOCTEH;
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— oOyuyeHne u3 000 TOYKM NPU HATMYUH TOJIKIIOYCHUS K CETH U
IIK nmu ramkera;

— HCKIJIIOYEHHUE YENIOBEYECKOTro (haKTopa MpH MPOBEICHUH KOHTPOIb-
HBIX HUCITBITAHHI;

— JIOCTYI K METOJIMYECKHM MaTepHajiaM B Jr000e Bpemst U JIp.

Ho ocHOBHBIM MPEUMYHIECTBOM CUCTEMBI JJICKTPOHHOT'O 06yquI/I$I
JUis 00y4eHHsT paOOTHHUKOB MPaBWJIaM M HOpPMaM OXpaHbl TPYZa SIBISETCS
BO3MOXKHOCTh CHWYKEHHSI BpDEMEHH, 3aTPaulBaeMOro Ha Ipolecc 00y4eHus,
W COKpAILEHHsI OTPBIBA OT MPOHU3BOJICTBA PAOOTHUKOB.

Ha ceropnsurHuii 1eHb CyIIECTBYET HECKOJIBKO BADHAHTOB BHEJPEHHUS
CHCTEMBI 3JICKTPOHHOTO OOy4eHHsl Ha mpeanpusathu. B manHO# pabdorte
paccMOTPUM HEKOTOPBIE M3 HUX:

— FOTOBOE PELICHHUE C MPEJOCTABICHINEM METOIUYECKON 9acTh U XOC-
THHTa;

— HCTIOJIb30BAHUE TOTOBOTO DEIICHHS C MPEIOCTaBICHUEM METOIH-
YECKOH 4acTH U YCTaHOBKOW IPOrPaMMHOTO 00€CTIeIeHHs Ha COOCTBEHHbIC
BBIYUCJINTCIBHBIC MOIITHOCTH,

— YCTaHOBKa IPOTPAMMHOTO OOeCIicueHHs Ha COOCTBCHHBIC BBIUHCITH-
TeJIbHBIE MOIIHOCTH U pa3paboTka cOOCTBEHHOTO METOMYECKOTo obecrie-
yeHus [2].

[TonpoGHee kaxx/plii U3 BapuaHTOB paccMoTpeH B pabore «K Bompocy
ONITHUMU3AIMHN Tporiecca 00ydeHUsI HoOpMaM M TPeOOBaHUSAM OXpaHbI TPyAa
yepe3 BHEAPECHHUE AIIEKTPOHHOM CHCTEMbI 00yUIEHUsI Ha MIPEATIPUATHID).

Jnst BHeIpeHNs Ha MPEIIPHUATHH CO IITATHOW YUCICHHOCTHIO TIOPSA-
ka 1500 paGoTHHKOB, cienn(UIHBIMA BUAAMU Pa0bOT M XpaHEHHEM TOoCy-
JTAPCTBEHHON M KOMMEPUYECKOH NMaTeHTHOW TalHBI 11e1eco00pa3HO yCTaHaB-
JIMBaTh TIPOTPaMMHOE OOECTIeUueHHE Ha COOCTBEHHbBIE BBIUHCINUTEIBHbBIC
MOIIIHOCTH € pa3paboTKOi COOCTBEHHOTO METOIMUECKOr0 obectieuenust. J{is
HCIIOJIb30BAHUA JaHHOT'O IMOJAX0Aa B paMKaXxX MPEAITPUATUSA HCO6XO}II/IMBI:

- 06CCHe‘IeHI/IC BBIYUCIINTCIBHBIX MOHlHOCTeﬁ;

— KOMIIbIOTepH3anus paboyrx MECT B Ipe/iesiaX BO3MOXKHOCTEH H/WITN
KOMITBIOTEPHBIH KaOWHET IS TMPOBEICHHs KOHTPOJIS 3HAHWH, Harpumep
JUIsl ciecapsi, Ybe pabouee MECTO JIOCTAaTOYHO CJIO0KHO KOMIBIOTEPU3H-
pOBaTh;

— obecrieyeHNe JIOKaTbHOTO COSANHEHUS;

— Hamane [T-crennanicToB, CIOCOOHBIX YCTaHOBHUTh M HAacTPOHUTH
mporpaMMHOe OOecrieueHrne, a Takke MOIAEePKUBaTh €ro paboTocmocod-
HOCTb;

— HaJIMYUE CIICHHAINCTOB, KOMIIETEHTHBIX B BONIPOCAX OXPaHBI TPyAa
U CHOCOOHBIX pPa3padoTaTh METONUYECKHH MaTepuan Jyuisi OoOydeHus W
KOHTPOJISI 3HAHUI;
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— HUIMYNE CIICIMAINCTA, KOTOPHIH CHOCOOEH aJIMHHHUCTPHPOBATh
CHCTEMY.

IToMuMO HEOOXOIMMBIX 3JIEMEHTOB, NIEPEUNCICHHBIX BBIIIE, CIEAYET
OTMETUTH, YTO MPOLECC BHEAPEHHUS, 3aIycKa M (YHKIMOHHPOBAHUS CHC-
TeMbl OyJeT YHUKAJIbHBIM ISl K&KAO0r0 KOHKPETHOTO MpennpusTus. Tak-
e, TOBOPSI 0 BHEJIPEHHU CHUCTEMBI JJIEKTPOHHOTO 00y4YeHusi, HE0OX0AMMO
YYUTBIBATh M SKOHOMHUECKYIO COCTABJIIIONIYI0 TAHHOTO BOIPOCa: MOKYITKa
CHCTEMBI JJIEKTPOHHOTO 00y4eHUs, pUHAHCOBEIE BIOXXECHUS Ha BHEIpEHHE
U TOJJEPKKY (DYHKIMOHMPOBAaHHS CHUCTEMBI. TeM He MeHee BHEApEHHE
CHCTEMBI DJIEKTPOHHOTO OOYYEHHS B JIOJITOCPOYHOM MEPCIEKTHUBE ITO3BOJIUT
CHM3UTH (DMHAHCOBBIC 3aTpaThl Ha OPTaHU3ALMIO M MPOBEACHNE OOydYEeHUS,
ONITHMH3HPOBATH MPOIIECC TPAHCIISIIUN M KOHTPOJIISI 3HAHUH.

YunTeBast TOT (axT, 9TO MOAOOHBIA IMOAXOA MO3BOJUT Pa3TPy3HTh
KOMHMCCHIO 10 OXpaHe TPy/ia, CIEeHalIICTa [0 OXpaHe TPyAa, 3aHNMAroIIe-
TOCsl BOIPOCAaMU OPraHU3aluy OOy4YeHUs, CHU3UTh BPEMs, 3aTPaunBacMoe
Ha 00y4YeHHe, CHU3HUTh OTPBIB OT IIPOM3BOJACTBA PaOOTHHKOB, YMEHBIINTH
MIPOCTOM IIEXOB M ITOBBICUTH KAa4eCTBO KOHTPOJIS 3HAHUIl, NUMEeT CMBICI
paccMOTpETh 11eNIecO00pPa3HOCTh BHEAPEHUSI CHCTEMBI JIEKTPOHHOTO 00Y-
YEHHUSL.
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[To Mepe HMHTEIIEKTYaJIFHOTO Pa3BUTHS delOBedecTBa (OBIAICHUS
OTHEM, PEMECIIaMH, Pa3IMIHBIMU IIPOU3BOJCTBEHHBIMH TEXHOJOTHSAMH U
MPOLIECCaMH, CTPOUTEIBHOM NMPAKTUKOW U TIp.) MOSBWINCH HOBBIC BHJIBI
OTIaCHOCTEH U, IPeKIe BCETo, IMOKapHas OMacHOCTh [1].

E>xeroqHo ot mokapoB morubaeT MHOTO JIHOJIEH M HaHOCHTCS OOJIb-
I0¥ MaTepuabHBIN YIIEpO, MOITOMY JIFOObIE CIIOCOOBI CHHXKEHUSI TIOXKap-
HOTO PUCKA ABJISIOTCA OYEHb BaXKHBIMH [2].

[TockosbKy pHCK 3aBHCUT OT BEPOSITHOCTH PEaN3allii OMAacHOCTH, TO
METOJbI CHIDKCHHUSI PHUCKa MOTYT OBITh HamlpaBlieHbl JTMOO Ha CHIDKEHHE
9acTOTHI TI0KapOB, OO Ha CHMKEHHUE yIiepba OT moxkapoB. Mojaeiaupo-
BaHWE PACHPOCTPaHEHMs IO)Kapa HAIlpaBIeHO Ha CHIDKEHHWE ymiepba oT
MoXapa W MpEeAroaraeT pacueT BpeMeHH | IyTeil 3Bakyarun jmronei. s
3TOTO CYLIECTBYIOT CHEIHAIbHbIE KOMITBIOTEPHBIE TEXHOJIOTHH, OCHOBHBI-
MH KaueCTBaMM KOTOPBIX SIBJISIOTCS OBICTPOTa M JIETKOCTH BBITIOJHECHUS
KaK HeOOJBIINX, TaK ¥ MacIITaOHBIX MPOEKTOB [3].

B nacrosiee Bpems kadeape POTOM npegocTapieHa JUICH3MUS Ha
HCTIOJIBh30BaHUe mporpamMMbl Fenix+2 mis ydeOHBIX Ieneil mo J0ToBOpYy ¢
(upmoii mpomsBoauTEINs [4].

Lenpto naHHOW pabOTHI ABISIETCS M3ydeHHE (PYHKIMOHAIBHBIX BO3-
MOXHOCTEH HPOrpaMMBbI C TOUKH 3pEHHs €€ IPUMEHEHUS B y4eOHOM Ipo-
1ecce MpH MOATOTOBKE CIENAUCTOB MO TeXHOC(HEpHO# 6e30MacHOCTH.

[Iporpamma Fenix+2 npepnasnadena yis:

¢ onpeacjacHusA BCIWYUHLI WHIAUBUAYAJIBHOI'O IIOXKAPHOI'O0 pPUCKA B
3[aHUSX, COOPY)KEHHUAX M CTPOCHHUSX PA3IMYHBIX KJIAcCOB (YHKIIHOHAIb-
HOW moxapHO omacHocTH coryacHo Ilpunoxenuto x npukazy MUC Poc-
cun oT 30.06.09 r. Ne 382 (c msmenenusmu ot 12.12.2011 r. B pen. mpuka-
3a MYC Poccun Ne 749 1 ¢ m3amenenmsimu ot 02.12.2015 1. B pen. npukasa
MUC Poccun Ne 632);

¢ OMpEACICHUA PACYCTHBIX BECJIMYUH IMOKAPHOI'O pUCKa Ha IMPOU3BOI-
CTBEHHBIX OOBEKTaX COTIACHO MpIokeHHI0 K mpukazy MUYC Poccum ot
10.07.09 r. Ne 404 (c namenenusimu ot 14.12.2010 r. B pex. npukaza MUC
Poccum Ne 649).

Kpome ToTO0, MporpaMma mo3BOJISI€T HE3aBUCHMO IPOBECTH MOJEIH-
pOBaHME dBaKyallly JIOJCH ¥ MOAEINPOBaHUE AWHAMUKHI PAa3BUTHSA IOXKa-
pa B 3daHUU. MOL[CHHpOBaHI/IC JUHaAMHUKHU Pa3BUTUA ITOXKapa IMPOBOAUTCA
1o ToIeBoit Mozenu ¢ momomrsio mporpammsl FDS (Fire Dynamic Simula-
tor) paspaboraHHoi HanmoHambHBIM MHCTUTYTOM CTaHAAPTOB M TEXHOJO-
run HUCT/NIST, CHIA. MoaenupoBaHue SBaKyaluy MPOBOIUTCS TIO MH-
JNUBHAYAJIbHO-IOTOYHOW MOJENH JABWKEHUS JIIOAEH, pEaJi30BaHHON B
Fenix+ / Fenix+2 cormacHo mpuioxenuto k npukazy MYC Poccum ot
30.06.09 T. Ne 382 (¢ mamenenussmu ot 12.12.2011 r. Ne 749 u ¢ usmene-
Husimu o1 02.12.2015 1. B pen. npukaza MUC Poccun Ne 632) [5].
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W3ydenne Bo3zMokHOCTEH mporpamMmMbl Fenix +2 mokasano, 9To Ha eé
OCHOBE BO3MOXKHO CO3aHHE JIAOOpaTOpHBIX pabOT MO AUCIUIUIMHAM
«IIpompInuteHHas 6€30MaCHOCTHY, «Teopust TOPEHUsI U B3PHIBaY.

Ha ocHoBe mporpaMmbsl MOXHO peai30BaTh CIEIYIOLINE Ja0opaTop-
HBIE PaOOTHIL:

1) MoenupoBaHue IBaKyarlu JIOJIeH;

2) MoJenupoBaHNE AUHAMUKH Pa3BUTHA MOXKapa;

3) pacueT MokKapHOro PUCKa JUIS TPaKJAaHCKUX U NMPOU3BOACTBEHHBIX
OOBEKTOB.

BerinonHeHHe 3TUX paboT MO3BOJIUT CTYJICHTAaM MO3HAKOMHTBCS C Me-
TOJMKAMHU pacdyeTa BPEMEHHU 3BaKyallly JIOJEH M MO0XKapHOTO PHCKA M I10-
CTPOEHHS CIICHApHs pa3BUTHUS MoXkapa. [y 3Toro HEOOXOANMBI COOTBET-
CTBYIOIHE y4eOHO-METOANYECKHE Pa3pabOTKH, KOTOphIe OYIyT peayn3o-
BaHBI B OIDKaiiiree Bpems.
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CrpemuTensHOE pa3BUTHE TEXHHYECKOTO Iporpecca HampsMylo cKa-
3bIBa€TCS HA HKOJOTHYECKOH OOCTAHOBKE OKPYXKAIOIIEH Cpelbl BO BCEM
MHpE.

3aBoxpl, mpeanpuaTHi, GadpuKku U ApyTHE Pa3iIUdHbIe MPOU3BOJICT-
BEHHBIE COOPY)KEHHUSI B XOJI€ CBOEH JNIESITENbHOCTH BBIOPACHIBAIOT 3arpsi3-
HSIOIME BelecTBa B arMocdepy, cOpachBalOT NPOMBIIIICHHBIE CTOKH B
BOJJOEMBI, a TAKKE 3arpsA3HAIOT IOYBY IIPU YTUIIU3allUU OTXOJ0B.

CHEXHBIH OKPOB B CBOEM COCTaBe UMEET CIIOCOOHOCTh HaKaIlJIMBATh
MPaKTHYECKH BCE 3arpsi3HSIONINE BEIIECTBA, MOCTYIAIONINE B aTMOCchepy.
B 9TOli CBSI3M CHEXHBIN MMOKPOB JIOITYCKAETCsl BO3SMOXKHBIM PacCMaTpUBATh
B KauecTBE MHAMKATOpPA 3arps3HEHMS KaK aTMOC(EpHBIX OCAAKOB, Tak U
caMoro aTMoc(epHOTO BO3yXa, a B JAJbHEHIIEM U 3arpsI3HEHHS ITOYBHI U
BOJIHBIX OOBEKTOB.

PaznudHbIe BpeqHbIE 3arps3HSIONINE BELIECTBA MOTYT HaKalIMBaThCs
B CHE)KHOM IMOKPOBE, KOTOPHIE B IOCIEAYIONIEM NIPU TasHUU CHETa IOCTY-
MAIOT B OTKPBITHIC M MOJ3EMHBIE BOAOEMBI, TIOUBY, TEM CaMBIM 3arps3HSsA
ux. [IpoBoas aHamM3 KayecTBa CHEXKHOTO MOKPOBA, MOSBIISETCS BO3MOX-
HOCTh OLEHKH paclpeieseHHs 3arpsi3HSIONIMX BELIECTB MO TEPPUTOPHU
r. HoBocuOupcka, JONOIHUTENBEHO TOSBISETCS TOCTOBEPHAsi KApTHHA 30H
BIIMSIHUS Pa3HBIX OOBEKTOB Ha COCTOSIHHE OKPY KaIOIEeH Cpebl Topoa.

OKoyoruyecKasl CUTyalusl, CJIOKUBINAsCS Ha MaJIbIX Bogoémax 1. Ho-
BOocHOMpCKa, TpeOyeT MPUCTATFHOTO BHUMAHUS, IIOCKOJIBKY MX H3y9YeHHEM
mo 2011 r. He 3aHMManuCh. B paboTe McclenoBaHUS HalpaBICHBI HETIO-
CPEACTBEHHO HA MOBEPXHOCTHOE NMHTaHHE BOJHBIX 00BEKTOB. IT0oCKOIBKY
CHET SIBJISIETCS] MCTOYHHUKOM IIMTaHMS MAaJbIX BOJOEMOB, CIENOBATENbHO,
3arpsI3HSIONINE CHET BELIECTBA MOMANAlOT IPH €ro TAsHHHM B H3ydacMble
BOJIOEMBI C TIOBEPXHOCTHBIM cTOKOM. Haxozsick B ropoackoii uepre, BOIH-
34 TOPOJCKOM 3aCTPOMKH BOJOEMBI TaKXKE IIOJBEP>KEHbI aHTPOIIONEHHOMY
3arpsA3HCHUIO. B HUMCIOLINXCS OITMCAHUAX BOIHBIX O6LGKTOB H YXYIUICHUA
UX THAPOXUMHYECKUX TOKa3areneil MPOBOANUTCS CBSI3b TOJBKO C aHTPOIIO-
reHHOl Harpy3koil. OJHAKO B3aMMOCBSI3M MEXKIY KOHIEHTpPAILMSAMHU 3a-
TPSI3HSIONINX BEIIECTB B CHETe M BOJJOEMAX HE N3y4alliCh MPeK/Ie.

Lenp nccnenoBaHus 3aKI0YAIACh B BBISBJICHUH B3aHMOCBSI3H MEXIY
KOHLICHTPALMSIMU 3arpsI3HSIONINX BEIIECTB B BOJE BOJAOEMOB M CHEXXHOM
MIOKPOBE, MPWJIETAIOIIEM K JaHHBIM BOJJOEMaM.

KadecTBO CHEXHOro MOKpOBa OMPENENSIOCh MyTeM HCCIEIOBaHMS
po6, 0TOOpaHHBIX B KOHIIE X0JI0qHOTO niepuoaa B 2015-2017 rr., a uMeH-
HO B KOHIIE (heBpaisi—MapTe, MOCKOIBKY Ipoda Mo BCEH TOJIIE CHEXHOTO
MIOKpOBa JaeT HauboJsiee MpPEeACTABUTENbHbBIE JaHHBIE 00 MMeEIoIeMes 3a-
TPA3SHECHUM 3a MEPUOT OT YCTAHOBJICHHSA IMOCTOAHHOI'O CHEXHOI'O IMOKpPOBa
JI0 MOMEHTa Ipo0o0oTOOpa, T.e. MPAKTHUECKH 3a BECh OTOIMTENIBHBIN Ce-
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30H. OTOOp MpoO CHera Ha TEPPUTOPUH TOpOJa M PACUETHl CTEICHH €ro
3arpsiI3HEHUS BBITIOJIHSUIUCH B COOTBETCTBHHU C «METOIMUECKUMHI PEKOMEH-
nmarusMm» [1].

B xome pabotbl ObutM oOmpeneneHsl cleayromue Mokasarenn: pH,
B3BCHICHHBIC BCUICCTBA, He(bTel'IpO}IyKTBI, METaJJIbI (XpOM, IOWHK, CBHUHCII,
KaJaMHH, HUKeIb, MapraHell, jkeiae30, Meb, antoMuHui). Ha teppuropuu
ropoja BOJU3U TOYEK MPOOOOTOOpa CHEKHOTO MOKPOBAa OBUTH OTOOpPAHBI
IpoOBI BOZBI U IPOBE/IEH aHAJIM3 XUMHUUECKOTO COCTaBa BOBI.

OCHOBHBIMHU 3arpsI3HSIOIIMMH BEIIECTBAMH OBUTH JKeJe30, ajlFOMH-
HUH, IIUHK, MapraHell, HeTeNpoayKTHl W B3BeUIeHHbIe BemiecTBa. CTouT
OTMETHUTH, YTO Ha TeppuTopuu I. HoBocnOupcka (hoHOBBIE KOHIIEHTPAIINN
JKeJle3a M MapraHiia BBIIIE JOMYCTHMBIX 3HAYCHHUH, OIHAKO IPEBBIIICHHE
OCTaJIBbHBIX TOKa3aTelell MMeeT, KaK IPaBHiIO, aHTPOIIOTEHHBIH XapaKTep.
KoHIeHTparys 3arpsa3HA0IINX BEIIECTB B CHETe 3HAYNTEIHHO IPEBBIIIACT
KOHLICHTPALMIO 3aTrPsI3HAIONINX BEIIECTB B MajbIX BogoeMax. [Ipu tasHun
CHETra BCE 3arps3HAIOIINE BELIECTBA MONANAIOT B BOJOEMBI, TEM CAaMbIM
3arpsA3Hss UX.

B Xoae pa6OTI)I 651na BBbIIBJICHA TE€CHaA B3aMMOCBS3b Ka4€CTBa BOAbBI
BOJIOEMOB M CHEXKHOT'O MOKPOBA, U, KaK CJIEICTBHE, HApyLIIEHHE B OJHOM U3
HUX MOXKET TPHBECTH K HETaTHBHBIM IIOCIIEICTBHSM, BIHSIONIMM Ha 3J10-
POBBE YeJIOBEKa 1 JKUBBIX OPraHU3MOB.

JUTEPATYPA
1. MeTopnueckne peKOMEHAANMH II0 OIEHKE CTEHNEHU 3arpsA3HEHHS aTMO-
cepHOro BO3LyXxa HACEIEHHBIX ITyHKTOB METAIAMH II0 UX COJCPKAHUIO B CHEX-
HOM IIOKpPOBE M T0uBe (YTB. IJI. TOCYIapCTBEHHBIM caHUTapHbBIM Bpauom CCCP
15 mas 1990 r. Ne 5174-90). — M.: UMI'P3, 1990.

YK 433
3KOJIOIO-TEOXUMUYECKHMA AHAJIU3 ITIOYBEHHOI'O
HOKPOBA HECAHKIIMOHUPOBAHHBIX CBAJIOK
A.O. Munnep, cmyoenm
Hayunwuii pyxosooumens T.B. /lenucosa, doyenm xagp. POTOM
2. Tomck, TYCVYP, kagh. POTOM, wow201121@mail.ru

PaccmarpuBaroTcs 0CHOBBHI B cepe 0OpaImeHus ¢ TBEPABIMU OBITOBBIMU OT-
XOaMH, a TaKXKe INpeAcTaBleHa 3(hQeKTHBHOCTh paboTel ToMcKoi obmacTu o
JIMKBU/IAIIMY HECAHKIIMOHUPOBAHHBIX CBAJIOK.

KiroueBble cjI0Ba: CBaJIKa, OTXO/bI, IOYBBI, MyCOP.

TepMI/IH «CHCCAHKIIMOHHUPOBAHHAA CBAJIKa», SABJIAACH O6H_lel'IpI/IH${TBIM,
B OCHOBHOM HCHOJIB3YCTCSA B aAMUHUCTPATUBHLIX CTPYKTYpax U 0003Ha4a-
€T CaMOBOJIbHBIN C6p00, TaK Ha3bIBaEMEIE «CTUXUHMHBIE HaBaJibl», pa3Mc-
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IIEHNE WJIN CKJIQJNPOBAHUE OTXOMOB, T.€. HE3aKOHHBIM XapaKTep AaHHBIX
nestaui [1].

Honruit nepuon Bpemenu B Poccuu He OBUIO MOHATHS «HECAHKIIHO-
HUPOBaHHAsl CBaJlKay», sBICHUE (DaKTHUECKH OBLIO 3a MpelenamMu HOpMa-
TUBHO-TIPABOBOTO PETYJIMPOBAHUS, SKOJIOTHUYECKUE TPEOOBaHUS K KOTOPO-
MY HE MOTJIM OBbITh YCTaHOBIICHBI 10 omnpeeneHnto. CuibHee BCEro 3K0Jo-
rudeckasl IpodiieMa HeCaHKIIMOHUPOBAHHBIX CBAJIOK IMOKa3ana ceOst B Ie-
puoa 1990-x rr., B 3TO BpeMs roCylapCTBEHHAs CHCTeMa OOpaieHHs C
oTxoiamu OblIa se3opranuzoBaHa. OOpa3oBaHHEe HECAaHKIMOHUPOBAHHBIX
CBAJIOK SIBJISUIOCH HApYIIEHWEM 3EMEJIbHOTO, MPUPOJI0OXPAHHOTO 3aKOHO-
JIATeNbCTBA W CUUTAIOCH NPEIMETOM OTBETCTBEHHOCTH DPA3JIMYHBIX Be-
JIOMCTB, OT ropoickux ciryxk0 KKX m oxpaHpl OKpy»aromel cpembl 10
9KOJIOTUIECKON MIJIUIMN ¥ TOCYIAPCTBEHHOTO SKOJIOTHYECKOTO KOHTPOJISL.

Co BpemeHEM Hazpenaa He0OXOJUMOCTh POBEACHHS HHBCHTapU3aNT
00BEKTOB pa3MeImIeHHsI OTXOJ0B Ha ypoBHe cyOnekToB P®. Ilpmkazamu
MIIP Poccum Ne 829 m 1028 ot 2003 r. mpenmuchIBaIIOCHh BBIIEIUTH T
OOBEKTHI pa3sMELIeHUs OTXOJOB, KOTOPBIE COOTBETCTBYIOT TPeOOBAHUSAM,
NPEaBIBIIEMBIM K HUM INPHUPOJOOXPAHHBIM 3aKOHOJATEILCTBOM, T.€. Ha
KOTOPBIX pa3pelleHo pa3MeniaTh 0TXobl. Bee ocTanbHble MecTa pa3merie-
HUSI OTXOZIOB TIO/JIEkKAJIH OTHECEHHIO X K HECAaHKIIMOHMPOBAHHBIM 00BEK-
Tam, TOJIEKALIUM 3aKPBITHIO, KOHCEPBALIMK U PEKYIbTUBALUH [2].

[Touss! T. ToMcKa 3a BpeMsI CBOETO Pa3BUTHS MPETEPIIEIN 3HAUNTEIb-
HOE aHTPOIOT€HHOE, TEXHOTEHHOE N3MEHEHHE W TI03TOMY MOTYT paccMart-
pHUBATHCS KaK aHTPOIIOT€HHO-W3MEHEHHBIE ITOYBBl MIIM K€ KaK TEXHOTEH-
HBIE OTIIOKEHHUS.

B HacTosmmee BpeMs MPENIOCHUIOK AN CYIIECTBEHHOTO CHIDKEHUS
oOpa3oBaHUs OBITOBBIX OTXOJOB B OmmkaiieM OyaymieM HET Kak H3-3a
pocTa 00bEMa MPOMBIIIJICHHOTO TIPOU3BOJICTBA, TAK M M3-32 OIEpEeKarolle-
IO pOCTa yPOBHS KOHEYHOTO MOTPEOJICHHUS, B TOM YUCIIC OBITOBOM, KOMITb-
I0TEPHOI U paliOdIEKTPOHHOM TEXHHUKH, IPEIMETOB JJOMAIIHET0 00MX0/a,
OJIXKbI, aBTOTpaHCIIOpTa U T.1. HO yke Ha MpOTSHKEHHH HECKOJBbKHX Jie-
CATWIETHH B MHUpE NMPOUCXOANUT M3MEHEHHE B3IIISAAa Ha TO, YTO XKE TaKoe
ObITOBBIE OTXOABL. Ha Bcex ypoBHSX BiacTé mpu3Haercst (pakT yrpo3bl
CMEIIaHHON MacChl, pa3/ieNbHbIN cOOp SBISETCS KeTaeMOH LEeNbI0 yIpaB-
JICHUsI OTXOIAaMH, BBIJENICHHUS IIOJIE3HBIX KOMIIOHEHTOB M3 cocraBa. Ha
TeppuTOoprHn T. TOMCKa KOJIMYECTBO HECAHKIMOHMPOBAHHBIX CBAJIOK pac-
teT. Ciry>kOBI TOpOIa ONIEpaTHBHO OOHAPYKUBAIOT 3TH CTUXUIHBIE HABAJIBI
B TOM uwmcie Omaromapsi obmecTtBeHHOMY caiiTy http://kartasvalok.ru/, u
yOHpPAroT UX.

OH® mnpencraBuin pedTHHT PErHOHOB MO 3()()EKTHBHOCTH JIMKBU/IA-
LMY HE3aKOHHBIX CBAJIOK, OCHOBaHHBIN Ha JaHHBIX pecypca «HTepakTus-
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Has KapTa cBajiok». 1o ero urtoram ToMmckas 00JacTb NpH3HAHA JTydIIed —
Ha TEPPUTOPHHU PErHoHa JIUKBUINPOBaHO 593 u3 677 cpamnok [3].

B ropozackux skocucreMax, KOTOpbIe HaXOAATCSA BIAIH OT JOCTHIKE-
HHS JKOJIOTHYECKOTO PaBHOBECHS, 3arpsA3HEHHE OKpYKarolled cpexsl H
yXy[ALIeHHEe YCIOBHM OOUTAHUS KUBBIX OPraHU3MOB, BKIIIOYas CAMOTO Ye-
JIOBCKA, SABJIAIOTCA HO6yI[I/ITeJ'[I)HI)IMI/I IpuYuHaMu [Jid MMPOBECACHUA HAy4-
HOT'O TOKCKA PEIICHUI JaHHBIX POOIIEM.

JIMTEPATYPA
1. Crackdown on illegal dumping. Handbook for Local Government / De-
partment of Environment and Climate Change NSW. — DECC. — 2008/45. — 133 p.
2. SlxoBneB A.C. OueHka peanbHOr0 BO3ACHCTBUS U MOTCHIMAIBHOM OMAacHO-
CTH 00BEKTOB pa3MelIeHHs: 0TX00B // Dkoisorus npounsBojcta. — 2007. — Ne 4. —
C. 44-47.
3. Pexxum nocryna: ria.tomsk.ru (mata obpamenus: 10.03.2019).

VIIK 662.24
SJIEKTPOBE3OIMACHOCTD HE®TSHbBIX CKBAKNH
K.A. Mouceenxo, cmyoenm
Hayunvui pyxosooumens M.C. Yepemuckuna, accucmenm omeeoeHus:
00WemexHuuecKux OUCYUNIUH
2. Tomcx, HU TI1Y, Kostya-1024@mail.ru

PaspaboTka u 3KkcIuTyaTanys MeCTOPOXKICHUH HEBO3MOXKHEI 0€3 3JIeKTP0000-
pynoBanus. [loBbimeHHas OMAacHOCTH OOBEKTOB AOOBIYM MpennoiaraeT coOoae-
HHE [IPaBUII JIEKTPOOE30IIaCHOCTH U OXPaHbl TPy Ia.

KiroueBble cjioBa: 0€30MacHOCTb, OXpaHa Tpyna, HedreqoObua, 3a3emie-
HHE, OJJIEKTPOOEe30IacHOCTh, O0OpYyZOBAaHHE, ABTOMATH3UPOBAHHBIC CHCTEMBI
YIpaBJIeHHUS.

Bo Bcex oTpacisax IpOMBIIIIIEHHOCTH, a TAKXKE B IIpoLecce KU3Heaes -
TENBHOCTH YeJIOBEKa IUPOKO IPUMEHSAETCS JJIEKTPOHHOE U AJIEKTPHIECKOE
obopynoBaHHe, He(TerasoBas OTpacib He SBISETCS UCKIoYeHHeM. [lpu
OCBOCHUH HE(TSHBIX M I'a30BbIX CKBAXUH IPHUMEHSIOTCS CUIOBOE 000py-
JIOBaHHE, pa3M4vHas aBTOMATHKa, CHCTEMbI KOHTPOJS M MOHHUTOpPHWHTIA.
Hapy1enust ycinoBuii SKCIUTyaTalllK, U3HOC AJIEKTPUUECKUX CUCTEM HECYT
B ce0e OIacHOCTb, KOTOpast IPeACTaBIeHa Ha puc. 1.

Jnst npeioTBpareHysi BOSHUKHOBEHUS aBAPUHHBIX CUTYalUil Py
BBIXOZIE M3 CTPOSI KaKOW-TMOO KOHCTPYKIMH, YCTAHOBKH WJIM NpHOOpa, a
TaKKe XAJIATHOCTH paboyero, MacTepa WM WHXKEHepa Ha MpPeNIpPHATHSIX
CO3IAI0T CUCTEMBI TEXHHYECKHX M OPTraHU3alMOHHBIX Mep, OCHOBaHHBIX
Ha paBuIax 6e30IIaCHOCTH KH3HEASSTEIbHOCTH 1 OXPaHbI TPY/a.
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j HeIMoCpeMCTER HEDE TIO PaHe HEF e IO ER YA
IMeXTPEE TN TO KON

2 cozmanme GarTopoE, EpeEED: AT
IMOPOERT HeTOERKA

3 EEDOR EG cTpo X Bomes FOG MeHae
mopororo obo pymoEarem

EOQCTIOTATe HeHEDE TTOHADO- H
EIPEEQOITACHED] 30H

Puc. 1. Ctatuctuka TpaBMaTH3Ma Ha IPOU3BOICTBE

K TexHHYEeCKUM MepaM MOXHO OTHECTH:

— CBOEBPEMEHHOE BKJIIOUEHHE/OTKIIIOUEHIE 000pyJ0BaHUS;

— OrpaHUueHHE JI0CTyINa K 000pyI0BaHHIO (3aMKH);

— NIpeaynpexIatonne HaaucH;

— KaueCTBEHHYIO U30JISLIUIO U 3a3eMJICHUE;

— CHCTEMBI OTIOBEIICHHS;

— coOro/IeHre Mep 3alUThl 000PyIOBaHHS.

K opranu3aiioHHbBIM MEPOIIPHUITUSIM OTHOCSITCS:

— CBOEBpPEMEHHOE 00YUEHHE TIepCOHaa;

— COOTBETCTBHE KBaMH(DUKALINY IEPCOHANA;

— oopMIteHHE TOMTYCKOB K paboTe Ha 000pYIOBaHUE.

OO0BekThI He(hTeTOOBIYU U Ta30100BIYU IO CTCIICHU OPAKCHHS YEII0-
BEKa 3JEKTPUYCCKUM TOKOM MPHUUHCISIOT K 0CO00 OMACHBIM, TAK)KE MHO-
THe 30HbI ABJISIOTCS TI0XKAPO- WK B3PHIBOOMACHBIMU. Bee 3To Tpebyer co-
OuroieHust Mep 0€30MacHOCTH, U3N0KEeHHbBIX B «[IpaBuiax 6e30macHOCTH B
He(PTSIHOHN U Ta30BOM MPOMBIIIIICHHOCTI [3].

st obecrieveHns 0€30MaCHOCTH, a TAKKE CHHKECHUSI PUCKA MPSIMOTO
KOHTaKTa pabOTHHKA C TOKOBEAYIIUMH YaCTSIMU HUCIIONB3YIOT aBTOMATH3H-
POBAHHBIC CUCTEMBI YIIPABJICHUS.

Jlns o6bexToB HedTeraszoBoit orpacan ACY o0ecneuyHuBarOT TEXHOIO-
IHYECKUe TPOLECCHI TPHeM WH(POpPMAIIUU O COCTOSIHUH, CO3/IaHHE aBTOMa-
THYECKOM 3aLIUTHI, YIPABICHHE U MOAICPKAHUE YCTAHOBJICHHBIX PEKUMOB
TEXHOJOTUYECKOro o0opynoBaHus. [l TEXHOJOTMYECKUX IIPOIECCOB
MPOBOJUT MOHUTOPHHT MAPaMETPOB M TUCTAHIIMOHHOE yrpaBieHue. Duk-
CHpPYET OTKa3bl 000pYIOBaHUS MPU €ro paboTe W MpH MEPEKIIOUCHUSX,
(hopmupyeT OTUETHI M CBOAKH, B3aMMOJICHCTBYET CO CMEKHBIMHU CHCTEMA-
MH, a TaK)Ke BEIET UCTOPUIO M3MEHEHHS MapaMeTpOB, COOBITHI U AEHCT-
BUH omepaTopa,

ACY 00bexkTOB HeTerazoBoii oTpacju Tpéx ypoBHeii. Ha HibkHEM
YPOBHE CHUCTEMBI HAXOAATCA MNMCPBHUYHBLIC CPCIACTBA U3MEPCHUA, HATUUKHU
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TEXHOJOTUYECKHX ITapaMEeTPOB, BTOPHYHBIE MPHOOPHI, HCIIOIHHUTEIHHBIE
MEXaHM3MBl W ammapaTrypa MECTHOTO YIpaBleHHs, CHrHanmu3anuu. Ha
CpefiHeM YpOBHE Ha 0a3e NMPOrpaMMHPYEMBIX JIOTHYECKHUX KOHTPOJIIEPOB
YCTaHOBJIEHBI MIKa(bl KOHTPOJIA U yIpaBieHNs . DyHKINN BEPXHETO YPOB-
HSl CUCTEMBI: apXHBaIlisi COOBITHIT ypOBHEH HIXKE M JCUCTBHN omeparopa,
CO3/1aHHE OTYETOB M CBOJOK, MOHHUTOPHMHI TEXHOJIOTHYECKOTO Ipollecca,
OIlepaTHBHOE yIIpaBJIeHHE TapaMeTpaMy U H3MEHEHHUE YCTaBOK.

3a3eMJIeHHE SBISETCA OJHHMM H3 IJIABHBIX TEXHUYECKHX CpEACTB
obecrieueHnst 3JIeKTpoOe30MacHOCTH He(TIHOTO M Ta3oBoro o0OpymoBa-
HUS, a TAaKXKe KU3HU U 310pOBbs NepcoHana. OHO SIBIIsETCS HEOThEeMIIEMON
COCTaBIIAIONICH KadecTBEHHOH M OecriepeOoitHoi paboThl 000pyIOBaHUS.
Bompocs! 3azemiieHnst ¥ 3aHECEHUSI MOJPOOHO PACCMOTPEHBI B INIPHKa3e
Mumnsnepro PO [1], npaBuiax mo oxpaHe TpyJa MpHU 3KCILTyaTalllu JIEK-
TPOYCTAaHOBOK [2] u mpaBmiiax 06e301acHOCTH B HE(TIHOH W Ta30BOH IPO-
MBIIIJICHHOCTH [3].

[lepBoe mcmbITaHUE 3a3eMIICHHUS IMPOBOIAT A0 ITycka OypoBoOil ycTa-
HOBKH. 3a3eMJIcHHE TPyOOIPOBOAOB U 3CTakaja AejaroT Kaxzapie 300 met-
POB. DIEKTPOYCTAaHOBKH, pe3epByapbl M METAUIMYECKHE KOHCTPYKIMU
JIOJDKHBI 00J1a71aTh OTJEIbHBIM KOHTYPOM 3a3€MJICHUSI.

Ha Tekymem sTamne pa3BUTHSI TEXHOJOTHH IPOMBIIIIEHHOH Oe3omac-
HOCTH y[ENSIeTCs MOBBIIIEHHOE BHUMaHUe. Tak Kak Mbl HE MOXKEM IOJIHO-
CTBIO MCKJIIOYHTH YeIOBeUeCKHi (hakTop B HE(PTEra3zoBOil OTpaciu, CTPO-
Toe BBIITOJIHEHHE YCTAHOBJICHHBIX HOPM M MPABHJ MOXKET CBECTH K MHHH-
MyMY HECUYACTHBIE CIIy9dan M TPaBMaTH3M Ha MPOHU3BOJICTBE.

JUTEPATYPA

1. pukaz Munsaepro P® ot 08.07.2002 Ne 204 «OO0 yTBepAeHHH TIJaB
[IpaBuin ycTpoicCTBa 31EKTPOYCTAaHOBOKY.

2. IlpaBuna mo oxpaHe TpyJda NPH AKCIUTyaTallH JJIEKTPOYCTAaHOBOK (YyTB.
[pukazom Muntpyna Poccun ot 24.07.2013 Ne 328H).

3. depepanbHBIE HOPMBI ¥ IIPABHJIa B 00JIACTH ITPOMBIIIICHHONW 0€3011acHOCTH
«[IpaBuia Ge3omacHOCTH B HE(TSHOI ¥ ra3oBoil npomeinuieHHOCTH» (yTB. [IpuKa-
30M Pocrexnaznzopa ot 12.03.2013 Ne 101).

YK 574.2,574.6
BJIMSIHUE CBUHIIA HA TYBU®UIIUI0B
JI.M. Mouceeea, cmydenmxa xagh. PITIM
Hayunoui pykosooumens T.B. [lenucosa, ooyenm kagp. POTOM, k.6.1.
2. Tomcx, TYCYP, miska5533@yandex.ru

B skcniepuMenTe uccienyercs BIMSIHUE CBHHIA Ha TyOU(UIMIOB. DKCIepu-
MEHT moKa3aji, 4yTo npu KouueHtpauusx 0,015 u 0,0075 Mr/a 4epBu 4yBCTBYIOT
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cebs 6onee kKOMMOPTHO U CITOCOOHBI K Pa3MHOXKEHUIO, a KoHneHTpanuan 0,03 mr/n
1 BBIIIE BEJET K CHIKCHHUIO YHCICHHOCTH U rubenu TyOupunua.
KatoueBble cji0Ba: CBHHEI, TyOH(DUIUIBI, MATIOIIETUHKOBBIC.

CBUHEI U €ro COeJIMHEHUs] OTHOCSITCS K TJIABHBIM 3arpsSi3HUTEISIM OK-
pyXatomei cpepl. 3a TocleIHIe HECKOJIBKO JIET CTeNeHbh KOHLEHTPAIH
B NPUpOJIC BCe OOJIBIIE BO3pacTaeT B pe3ybTaTe aHTPONOT€HHBIX Harpy-
30K. CIIOCOOHOCTH CBMHIIA HAKAIUIMBATHCS B JKMBBIX OpraHU3Max M pacTe-
HUSIX TIPUBOJHT K €ro maryOHoOMy BiIMsSHHMIO Ha HuX [1]. Yrposa cBuHIA
COCTOHT B TOM, YTO OH yCTOHYMB K Pa3pyIICHHIO HA MPOTSHKEHUN JTOITHX
neT, OBICTPO HAKaIUIMBAETCS B THAPOOMOHTAX M JOCTAaTOYHO JOJTO BBIBO-
JTUTCS U3 OPTaHU3MOB [2].

Llenpto paboTHl SBISETCS BBIABICHHE SKOJOTMYECKOTO 3HAUCHUS
BIIMSTHASL CBUHIIA Ha TyOU(DHUIIUIOB.

OOBeKTHl uccinenoBanus: Tyouduuasl, cemeiictBo TpyOOUHUKH HITH
Tyouduuuas! (Tubificidae), ManaoIEeTHHKOBEIE, SBIISIOTCS TOHHBIMH Opra-
HU3MaMmu. [lepea Ha4aIoOM SKCIIEpUMEHTa YepBU NPOXOAMIN aJanTaIHio B
aKBapuyMe C a’paTopoM B TeueHHe Mecsua. B akBapuyM ObLI HachIlaH
TPYHT, B3AThIH u3 p. Tomb. YUepBu mUTAIOTCS OBICTPOPACTBOPUMBIMHU
JIPOOKaMHU, TIpe/IBapUTEIbHO pa3OyXIIUMHU, OAWH pa3 B TpU Hexend. J{is
TOTO YTOOBI OMPENENTUTh, KaK BIHSIET CBHUHEI Ha TyOH(HUIINIOB, OBLI IIO-
CTaBJICH 3KCIIEPHUMEHT C Pa3INYHBIMH KOHLEHTPAIMSIMHI JaHHOTO METajlIa;

1. Oto6pano 40 gepeii, mmHOK 1-2 cM, o 10 B kaxmyro OaHOUKY
obvemom 200 M. B 6anouku Hackimamu 50 T IpOCESHHOTO MeCKa, HaJInBa-
mu 50 M HactosBIIeics Boabl M 50 MJI ¢ pacTBOpEHHBIM CBUHIIOM. Mc-
MOJIb30BAITUCH CiIeAyIomue KoHeHTpaimu cBunna: Ne 1 — I[TJIK 0,015 mr/i;
Ne 2 — 0,03 mr/n (B 2 pasa 6oubiire); Ne 3 — 0,0075 mr/n (B 2 pa3a MeHbIIIE);
Ne4 — xoHTpOINB, BoJIa 0€3 cBUHIA. Ha TpeThu CyTKH 4epBH B OaHOUKE CO
CBHUHIIOM BeJM ce0sl MaJOaKTHBHO, a Yepe3 Helelo B 0aHOUKe ¢ KOHILCH-
tpanuei 0,03 Mr/im ObuTo 00HAPYKEHO 3 MEPTBBIX TyOUpUIHIA.

2. Orobpano 40 yepseii umHOM 1-2 cM, o 10 B kaxayto 6aHOUKy. B
0aHouKy Hacwmany 50 T TMPOCESHHOTO Iecka, HamuBanmd 50 MII HACTOSB-
meiicst Boabl U 50 MJI ¢ pacTBOpEHHBIM CBUHLIOM. Ha TpeThu CyTKHU 4YepBH,
HaxoJWBIIMECS B OaHOYKAaX CO CBHMHIIOM, Belu cebs ManoakTwBHO. Ha
14-e cyTku 6bUT Ipom3BereH nepecyet depBeii: Ne 1 — u3 10 ocobeit § xu-
BBIX U 2 MepTBBIX 4epBs; Ne 2 — mpu mepecdere OpIo 0OHapyxkeHo 12
4yepBel, 13 KOTOPhIX 6 uBBIX; Ne 3 — mpu mepecuere oOHapykeHo 11 oco-
Oell, u3 KoTophIx 9 xkuBBIX; Ne 4 — oOHapyxeHo 15 ocobeit, u3 Kotopbix 13
KHBBIC.

3. JloGariena HoBas kouieHTpamus 0,06 mr/nm (B 4 pasza GoJblie).
OTtobpano 50 yepeil mo 10 B kaxmyro 0aHouky. B GaHOuKM Hacklmanu
50 r npocesHHOTO Tecka, HanuBaiau 50 M1 HacTosBIIeics Boabl U 50 M ¢
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pacTBOPEHHBIM CBHHIIOM. YK€ Ha TPETbH CYTKH B OaHOUKE C KOHIIEHTpa-
et 0,06 Mr/nm O6buT0 0OHApYXeHO 3 MEPTBHIX TyOMQHINIA, a C KOHIICH-
tpanueit 0,03 mr/a Bce 10 gepBeit xuBHI. B ocTanpHeIx 6aHOUYKAX, TIe OBLT
CBUHEI], 4epBHU BelH cebst maccuBHO. Ha ceqpMble CyTKH OBIIT MPOMU3BEACH
nepecyer TyOuduuun: Ne 1 — Hacuurano 13 uepseil, U3 KOTOpPBIX 3 MepT-
BbIX; Ne 2 — u3 10 yepseii xuBbix 8; Ne 3 — npu nepecyere oOHapykeHO 11
KUBBIX TyOuduiun; Ne 4 — u3 7 uepBeil B ®HBBIX ocTanoch 4; Ne 5 KoH-
TPOJb — TPU Tepecyere oOHapyxkeHo 12 kuBbIx ocobeil. Ha 14-¢ cyTkm
ObUT IPOM3BEZIEH TepecyeT YepBell, HaXO AIMXCsl B 0aHOUKaX ¢ KOHLEH-
tparmedd 0,03 n 0,06 mr/m: xonuentpanust 0,03 mr/n — obnapyxeno 11
yepBel, U3 KOTOPHIX 8 KUBBIX; KOHIeHTparwst 0,06 M/t — B XKHUBBIX 4 0CO-
6u u3 4. Kornentparwmst 0,06 mr/n seisiercst LD50.
PesynbTaThl 3KCHIEpHIMEHTa IPEICTABICHBI B TaOJIHUIIE.

Pe3yJ1LTaTLI IKCIIEpUMEHTA

Konuenrpanus . 2Kussie ocobu 2Kussie ocobu
Bcero ocobeit

CBHUHIIA MTI/JI Ha 7-e CyTKH Ha 14-e cyTkH
0,015 10 10 8
0,03 10 7-8 6
0,0075 10 10 9
0,06 10 4 4
0 10 11-12 13

Takum 00pa3oM, Ha OCHOBAaHHH IMPOBEICHHBIX HCCICIOBAHUN yCTa-
HOBJICHO, YTO HamOoJiee HEraTHBHBIM KOHIEHTPAIMAMH JUIS TyOU(HIIIT
spisitorest 0,03 u 0,06 mr/n. UepBu B KOHTpoOJie M B OaHOUYKAX C KOHIICH-
tpanusu 0,015; 0,03; 0,06 Mr/n ObUTH PaCCMOTPEHBI MOJ MHKPOCKOIIOM.
BHyTpeHHEe CTpOCHHUE U I[BET BCEX TYOM(PHIINI HE M3MEHWINCH. Y CTAHOB-
JICHO, 4TO KOHIeHTpanus cBuHIA 0,06 MI/IT IPUBOAUT K THOCITH TOJIOBUHBI
ocobell ¥ Tpu TOW KOHIEHTpAIMX TyOM(MDUIMIEI HE pa3MHOXKaIHCh. Pe-
3yJNBTaTHl MOTYT OBITH WCTIONB30BaHBI MPH MPOBEACHUN MOHUTOPHHTA CO-
CTOSTHUS IOHHBIX OTJIOJKCHHH.
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VK 635.41
HNCCJIEJOBAHHUE OIITUMAJIBHOI'O CIIEKTPAJIBHOI'O
COCTABA OCBELIEHUS HA POCT
U PABBUTUE PACTEHUM INIAHATA
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Hayunwuii pyxosooumensv E.I". Hesnamosa, doyeum xagh. POTOM, x.6.H.
2. Tomcx, TYCYP, univerh66@mail.ru
IIpoexm I'TIO POTOM-1403 «Buipawusanue mpaganucmolx
CEeNbCKOXOZAUCBEHHBIX KYIbMYP 6 YCL0BUSX UCKYCCIMBEHHO20 0CEEUEHUS)

HccnenoBano BeIpallliBaHUE PACTCHUN IIMHHATA B YCIOBHSX 3aKPHITOTO
IPYHTa B COUYETAHHMU CO CBETOAMOAHOMN JOCBETKOW pacTeHUH. BbIsiBICHO BiMsHUE
CIEKTPAJILHOIO COCTaBa HAa POCT W Pa3BUTHE INNMUHATA. BhIpaliMBaHue 3€JICHU U
OBOIIEH B YCIOBHSAX 3aKPHITOTO I'PyHTa 00ECHEYMBAET HACCICHHE MPOIYKTaMH B
moboe BpeMs rofia, a TAKKe IMPOU3BOIATCS MOCTABKH HA OTCUYECTBEHHBIN H 3apy-
OCHKHBIN PHIHOK.

KuaroueBblie cjioBa: mpennoceBHas o0paboTKa CeMsiH, BBIPAIBAHUE IIITHHA-
Ta B YCJIOBHUSAX CBETOJIUOJIHOTO OCBCIICHHS, (PUTOCIICKTPBIL

JlaBHO M3BECTHO, YTO BCE PACTEHMS HY)KHIAIOTCS B COJHEYHOM CBETE,
KOTOPBI COCTOMT W3 BOJH pa3nuyHbIX JUIMH. COBpEMEHHBIE arpomnpo-
MBIIIJIEHHBIE XO35HCTBA MCHONB3YIOT CBETOANOJHYIO JOCBETKY B Ka4eCTBE
WCTOYHHMKA HCKYCCTBEHHOTO CBETa. ECTECTBEHHBIC YCIIOBHS OCBEILCHHUS
UMHTHPYIOTCSI HE TOJBKO ITyTEM IT000pa [{BETOBOM TEMIEpaTyphl CBETA U
€ro CHEeKTPAIbHBIX XapaKTePUCTUK, HO M C TIOMOIIbI0 U3MEHEHUS WHTEH-
CHUBHOCTH CBEYEHHS JIaMI. B 3aBHCHMOCTH OT BHJIa BBIPALIMBAEMOTO pac-
TEHHsI, €ro OHMOJIOTMYECKHX OCOOEHHOCTEeH Tpedyercsi omnpeeneHHbIH
CIEKTp, CBETOBasl OTJla4a U LIBETOBasi TEMIIepaTypa UCTOYHMKa cBeTa [1, 2].

Caexxas 3eJleHb HeoOXoMMa 4YeJIoBeKy Kpymiblii rox. brmaromaps 3e-
JICHW YEJIOBEK MOXET IOJydYaTh CyTOYHYIO HOPMY BHTaMHUHOB, MHKpPO- W
MaKpO3JIEMEHTOB, KieT4aTku. OIHUM 13 HanbOosee TOJIC3HBIX OBOLICH SIB-
JsieTcs IMIHMHAT, OH U CTall 00beKTOM nccienoBanus. LlImuaar — ckopocrie-
JIbliA oBoIL 3, 4] ¥ BBIpaIllMBAETCsl MPAKTHUECKH MTOBCEMECTHO [5, 6].

Lenpro qaHHOI pabOTHI SIBISUIOCH BBIABICHUE BIUSHUS CBETOIHUOMHO-
TO OCBEIIEHMS Ha Pa3BUTHE PACTEHUH MIMMHATA. [ JOCTHXKEHHS 1OCTaB-
JICHHOH! 11eny 6bUT0 He0OXO0AMMO BBIIONIHUTE CIIeIyIOIIUe 3a1auu:

1. IIpoBecTH SKCHEPUMEHT IO BBIPALIMBAHUIO IINHUHATA IOJ] CBETO-
JTUOAHBIM OCBEIICHHEM.

2. [Ipoananu3upoBarh IMOJTyYEHHBIE PE3YJbTaThl M BBIIBUTH dPQek-
TUBHBIE YCIOBUS OCBEIICHUS JUIS POCTa U Pa3BUTHS PACTEHUHN IIIMHATA.

IIImuHAT OTHOCUTCS K PACTEHUAM YMEPEHHOM OCBEIEHHOCTH, AJIS KO-
TOpBIX TpeOyeTcs ocBemeHHocTh oT 1000 mo 5000 nk [7].
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B skcniepuMenTe pacTeHHus OBUTH TOJCTICHBI Ha TPU TPYIIIBI IO 56 IIT.
B Kakaoi. Pactenns rpymmer Ne 1 Opu1HM TOMEIIEHBI ITOJT XOJIOAHYIO Oeyro
CBETOIMOAHYIO JIAMITY CO CIIeXYIOIINMH XapaKTepUCTHKAMU: KOPPETHPO-
BaHHas 1BeToBas Temreparypa 7530 K, nnuramu BoiH 438,6; 485; 555 HM.
I'pynma pacrenuit Ne 2 pacronaranack moj KpacHOU JIaMIIOW C XapaKTepH-
ctukamu: 6omee 16000 K, mmuHamu BoyH, paBHbIMU 395,7; 565; 646,8 HM.
Tpetsst rpymnma ObUla pa3MellleHa IOJ ECTeCTBEHHBIM OCBCHICHHEM:
6000 K, nnunsl BoaH ot 440 no 700 aMm. @oTtonepuon cocrasmi 12 4. B
KayecTBE OCHOBHBIX OMOMETPUYECKHX TOKa3aTeNei I JAaHHOTO HCCIIe0-
BaHUs OBLTH BBHIOPAHBI: BBICOTA CTEOJNS (TUIIOKOTHIIB), KOJIUIECTBO JTUCTh-
€B, JUTMHA PO3ETOYHOTrO JIMCTA, KOJIMYECTBO IBETYIINX pacTeHuil. B xome
AKCIIEpUMEHTa OBLTH MOTyYeHBI TaHHBIE, IPEICTaBICHHEIC B Ta0JHIIe.

Pe3yanaTu IKCIIEPUMEHTA

W3Mmepsiemblii mokaszaTenb XapaKTepHCTHKa HCTOYHHKA CBETA
pacteHust Kpacnas cBeronnon-|benas cerognon-| EcrectBennoe
Hasl yCTaHOBKa Hasl yCTAHOBKa | OCBCIICHHE
l'unokotuib, cM 1,6-3+0,29 1,3-2,5+0,51 1,3-2+0,49
CpenHsist IJIMHA JIUCTA, CM 4,3-53+0,31 3,2-7,340,3 2,2-5
KonuuecTBo aucToB, 1t 16-22 14-20 2
[IponeHT uBeTymux 42,8 53,6 —
pacrenui, %
Cpennee conep:kaHue 101,5 97 -
HHUTPATOB, MI/KI

B npomecce uccnemoBanus OBIIO OTMEUYEHO, YTO PACTECHUS, pa3Me-
IICHHBIE TTOJI CBETOJMOIHON YCTAHOBKOHM C KPAacHBIM CHEKTPOM, B3OILIH
paHbIlle Ha 2 CyTOK M HAa4aJi aKTUBHO PACTH B T€UCHHUE IIEPBOU MOJIOBHHBI
JKCIIepUMeEHTa. JlaHHas rpymna pacTeHUI UMesa CaMblil BBICOKUM U IJIOT-
HbI TUIIOKOTWIIb. [Tpy M3ydyeHuu BHEIIHETO0 CTPOEHUS JINCTA XOPOILIO BUJI-
HO, 4YTO Ha JINCTOBOM IUIACTUHKE PAaCTEHUH YETKO BBIPAYKEHBI >KUJIKH.
CpenHee cojfepkaHHE HUTPATOB B JIUCThAX IPUOJHU3UTEIHHO OJUHAKOBO
101,5 mr/xr npu mHopme 2000 mr/kr. I'pynma pacteHuid, BeIpalieHHas 1O
OeJBIM CIIEKTPOM, UMerta OoJiee BRIPKCHHBII apoMaT, HO CTPYKTYpa JIMCTa
Obuta critaxkeHa. PacTeHust paBHOMEpPHO POCIIM HA MPOTSHKEHUH BCETO Bpe-
MeHu. [lImuHaT, BEIpanBaeMbli 10]] €CTECTBEHHBIM OCBELIEHUEM, HE J10C-
TUT CTaJMH B3POCIIOrO pacTeHus. Ha NmpoTsbKeHnW Bcero sKclepuMeHTa
HaOIIoManach HU3Kas CKOPOCTh POCTA, PACTCHHUS BBITATHBAINCH, THIIOKO-
TWIb OBUT TOHKHUU ¥ HEYCTOWUYMBHIN. PacTeHNs He Ma OCHOBHBIX JINCTHEB.
Takum 00pa3oM, MOXKHO CJIENIaTh BBIBOA O TOM, YTO MCKYCCTBEHHOE CBETO-
JTUOJHOE OCBEIICHHE ITO3BOJISET MOJYYaTh MOJHOLEHHBIE PACTEHUS IITIH-
HaTa B 3UMHHH Meprosl B yCIoBHsIX CHOUPCKOTO perHoHa.
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NCCJIEJOBAHHME BJIUAHUSI NICKYCCTBEHHOI'O
OCBELIEHUS PA3JIMYHOI'O CIIEKTPA
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Hayunwuii pyxosooumens E.I". Hesnamosa, doyenm xagh. POTOM, x.6.H.
2. Tomcxk, TYCYP, timoshenko-polya.v@yandex.ru

[NoBbienne >QPeKTUBHOCTH BHIPAIIMBAHUS PACTEHHH B CBETOKYJIBTYPE BO
MHOTOM CB$SI3aHO C BHEJPEHHEM IIPOIPECCHBHBIX TEXHOJIOTHH, IpeyCcMaTpHBalo-
IIMX, B YaCTHOCTH, ONTUMHU3ALUIO CBETOBOTO peXUMa. [IpruMeHeHne COBPEMEHHBIX
HCTOYHUKOB CBETa I03BOJIIET CYIIECTBEHHO COKPATHTh YHEPro3aTpaTbl Ha BbIpa-
IIMBAaHUE PACTEHUH 3a CYET BHICOKOW CBETOOTIAYH, JUIUTEIBHOTO pabo4ero pecyp-
ca ¥ BO3MOXHOCTH DEryJHpOBaTh CHEKTP H3JIy4eHHUs. BbUIO NPOBEACHO CPaBHHU-
TEJIbHOE W3YYCHHE POCTOBBIX MPOLIECCOB M aKTUBHOCTH (POTOCHHTETHYECKOTO arl-
mapata y pacrenus 6asmwinka (Ocimum basilicum L.) copra Komnarro mpu uc-
HOJIE30BAaHUH CBETOAMOHBEIX YCTaHOBOK. [TOBBIICHNE MHTEHCHBHOCTH MPUBOIMIIO
K HaKOIUICHHIO OOJIbIIel OGMoMacchl y pacTeHHuil. PocToBBIE IIPOIECCH B 3aBUCHMO-
CTH OT YCJIOBHII OCBEIICHHOCTH MMENU 3HAUYUTENIbHbIC OTIHYHSI.

KiroueBble c10Ba: 6a3UiIMK, CBETOIHOJHOE OCBELICHUE, POCT, PACTEHHUSL.
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Msuorouncnenssie copra 6asmnnka (Ocimum basilicum L.) mons3y-
I0TCSl OOJBIION TMOmyJsIpHOCTRIO B Poccun. Bmaromapst Beicokomy comep-
JKAQHUIO apOMAaTHYECKUX BEIIECTB B JINCTBAX M CTEONAX OA3WIMK HCIIOIb-
3YIOT KaK B CBEXKEM, TaK U B CyIICHOM BHUJI€ B Ka4eCTBE IPHUIPaBhl. B T0 xe
BpEMs JIaHHOE PaCTeHUE IIEHUTCS KaK HCTOYHUK aHTUOKCUIAHTOB, CIIOCO0-
CTBYIOIIMX OJaronpHsTHOMY BO3JEHCTBHIO Ha Opranusm [1].

[ToBbiienue 3¢ GeKTUBHOCTH BHIpALMBaHKs PACTEHUH B CBETOKYJIb-
Type BO MHOTOM CBSI3aHO C BHEJPEHHEM IIPOTPECCHBHBIX TEXHOJOTHUH,
NIpeyCMaTPUBAIOIINX, B YACTHOCTH, ONITUMHU3AIIMIO CBETOBOTO peXkuMa. B
HacTosIIee BpeMs IMIMPOKO HCIIONB3YIOTCS CBETUIIEHUKH, KOTOPBIE UMEIOT
MaKCUMYMBI Tioromernii B o0mactu 550-600 u 450 uwm [2, 3]. [Ipumene-
HHE COBPEMEHHBIX HCTOYHHKOB CBETa MO3BOJISET CYIIECTBEHHO COKPATHTh
SHEPro3aTpaThl Ha BEIPAIIMBAHIE PACTEHHUH 3a CUET BHICOKOH CBETOOTAAYH,
JUINTETBHOTO pabodyero pecypca M BO3MOXKHOCTU PETYIMPOBATh CIIEKTP
n3mydeHnsi. CBETOAMOABI MOTYT CIYKHTh IOTIOJHHUTEIBHBIMH OOIydaTe-
JSIMA WM TIONHOCTBIO 3aMEHHUTh TPAJULHOHHBIE HCTOYHUKH CBETA IIPH
BBIpAIlMBaHUM pacTeHui [4, 5].

Llenbro paboTHI SIBISIETCS] CO3/IaHKHE ONTUMAJILHOTO CBETOBOTO PEXKHMA
JUIS pOCTa U pa3BUTH Oa3MIIKKA.

HccnenoBanne mnpoBOAWIOCH € pacTeHWsMH Oasmimka (Ocimum
basilicum L.) copra Komnarro. CemeHa nojpa3szensiii Ha YeThIpe TPYIIIIbI,
JIBE€ M3 KOTOPBIX TNPEABAPUTENFHO MoMemann nox 10-MuHyTHOE HMH(pa-
KpacHoe o0nydeHue, ucxopsmiee ot ammapara «['ecka-2», mocie gero ce-
MEHa BCEX IPYIIT BBICEBAINCH HEIIOCPEICTBEHHO B KOHTEHHEPHI pa3MepoM
35x14 cm.

VcTouHnKaMu cBeTa CIIy>KHIN CBETOAWOJHBIE JIaMIIbI OEIOr0 XOJOA-
HOTO CIIEKTpa C JJIMHOI BOTHBI 565 HM M KpacHO-CHHETO crekTpa 485 HM,
KOPpETSIMOHHAsL I[BETOBasi TeMIlepaTrypa KOTOphIX coctaBmiaa 16000 wu
7530 K cooTtBercTBeHHO. JlamMITbl paboTanu B aBTOMaTH3UPOBAHHOM PEXKHU-
Me C JBEHAALATUYacOBOM Iepuoze. MccienoBanus NpoBOIMINCH B TJIaB-
HOM Kopityce TOMCKOTO YHHBEPCUTETa CHCTEM YIPABIEHHS M PaIHO3JIeK-
tporuku (TYCVYPe).

Jnst mpoBenennst u3MepeHnid otoupanuce no 10 pacreHuid B Kax1oM
U3 BapUaHTOB. 3aMepbl MPOU3BOIWINCH B mepuof ¢ 26.11 mo 10.12.18 ¢
MHTEPBAIOM B CEMb JHEH. Bo Bpems sKCIepuMeHTa peryisipHO IPOBOIH-
JIMCh U3MEPEHHs TaKUX OMOMETPUYECKHX ITOKa3aTelNel, KaK BBICOTa THII0-
KOTWJIA, AWAMETP PO3ETKH U IIUPUHA JHCTheB. CpeaHecTaTHCTHUECKHE
3HAUEHHMS M0 BBICOTE TMIOKOTWIISA U AUAMETPY PO3ETKU M IIMPHHE JINCTHEB
IIPU Pa3JInYHON OCBEIIEHHOCTH NPEICTABICHBI B TaOIHUIIE.

[Tpn ananu3e AaHHBIX, NMPEAOCTABICHHBIX B TaOJIUIE, MOKHO OTMe-
TUTb, YTO JJAHHBIE 110 BBICOTE 'MIIOKOTHJISL Y PACTEHHH, BBIPAIICHHBIX O]
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JaMIaMu Oelloro CIeKTpa, He MOJBEPrHYThIe OOJIYUYEHHIO, BBIIE BCEX OC-
TanbHBIX. MICXOIs M3 NaHHBIX, IOJMYYEHHBIX B pe3yNbTaTe U3MEPEHHs PO-
3€TKH JTUCTHEB, HAMOOIbIINE 3HAUYCHU HAOMIOANNCEh Y PACTeHUNA Oa3mim-
Ka, IToBeprHyBIHXcs 10-MHHYTHOMY OOJIyYEeHHIO, BEIPAILCHHBIX KaK IOX
KpaCHbIM, TaK 1 I1OJ OeJIbIM CIICKTpaMHu.

CpeaHecTaTHCTHYCCKHE 3HAYCHHS THIIOKOTHIISI M IMAMETPA PO3ETKH JTHCTbEB
0a3MJIMKA NIPH Pa3JHYHONH 0CBEIIEHHOCTH
Ob6nyuennsie | HeoOmyuennsie | OOmyuennbie | HeoOmydeHnusie

[ara . . . .
H3Me- (Genblii CBET) (Genplii cBeT) | (KpacHBIH cBeT) | (KpacHbI CBET)
permii Tuno- |HAuamerp| Tumo- |[Huamerp| I'mmo- |[uamerp| I'mmo- |/luamerp

KOTHJIb | PO3ETKH | KOTWJIb | PO3ETKM | KOTWJIb | PO3ETKM | KOTHJIb | PO3ETKU
26.11.2018|0,28+0,05/0,28+0,05/0,54+0,09/0,16+0,02|0,52+0,11|0,52+0,11] 0,4+0,07 | 0,44+0,1
03.12.2018]0,66+0,11]1,44+0,21| 0,74+0,1 0,98+0,13) 0,72+0,1 |1,14+0,06] 0,74+0,1 {1,04+0,12
10.12.2018] 1,5+0,15 [2,64+0,15|2,34+0,28|2,56+0,11{2,24+0,19[2,74+0,11]2,24+0,19| 2,8+0,12
17.12.2018] 3,5+0,31 [2,82+0,09 3,5+0,32 | 3+0,22 |3,5+0,31 |4,32+0,49)2,88+0,242,58+0,18]

Takum 00pa3oM, OBUIH BBISBIEHBI 3aKOHOMEPHOCTH (DOPMHUPOBAHHS
NPOAYKTUBHOCTH y PACTEHUH 0a3mIIMKa B YCIOBHUSX Pa3IN4HON 00ITydeH-
HOCTH IIPH HCIIOJIb30BaHMH CBETOAMOIHBIX JaMil. Mcronb3oBaHHe CBETO-
JIMO/IOB PA3JIMYHBIX CIIEKTPOB IMPUBOAMIO K OOJNBIIEMY HAaKOIUICHUIO OHO-
Macchl y pacTeHui. lcciaenoBaHue poCTOBBIX MPOLECCOB B 3aBUCUMOCTH
OT YCJIOBHII OCBEIIIEHHOCTHU MOKa3aJ0 CIOXKHBIM XapakTep U3MEHEHHs Jac-
TH U3 HUX NIPH JUTUTEIHHOM BO3/IEHCTBUH CBETA PA3JIMYHOTO CHEKTPAIBLHO-
r0 COCTaBa.
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Ilpoexm POTOM-1901 «Paspabomka 00KyMeHmos no obecneyeHuio
0e30nacHvIX yero8uti mpyoa Ha IKCHEPUMEHMATLHBIX YUACTIKAX
01 UCCe008AMENLCKUX UCTILIMANHUL TNEXHOIO0SUYECKUX ONnepayull
npou3e00Ccmea I1eKmMpOoHHOU KOMHOHEHMHOU 6a3bl U IHeP20IPPEKMUBHBIX
C8emOoBbIX YCMPOUCE)

W3znararotcst pe3ysbTaThl aHAINM3a MEXaHW3Ma INTAMIIOBKH HOXXEK JKCIIEpH-
MEHTAJBHOTO CTEHJA VIS OTPA0OTKU TEXHOJIOTMYECKHX OINepanyii M3rOTOBICHUS
CBCTOAHUOOHBIX JIAMII HaA pOGOTI/I:’)I/IpOBaHHOM UHTCJUICKTYaJIbHOM IIPOU3BOJICTBCH-
HOM y4acTKe Ha IpeaMeT 0e30MacHOCTH Tpyla U pa3pabOTKH MHCTPYKIMH IO OX-
paHe Tpy/Ja Ha MEXaHH3Max ITAMIIOBKH HOXEK.

KiroueBble cjioBa: MHCTPYKLHUS 1O OXpaHE TPyAa, MEXaHWU3M IITAMIIOBKU
HOXKEK, CBETOIUOIHBIC JIAMIIbI, POOOTU3MPOBAHHOE MHTEIUIEKTYAIbHOE MPOU3BOI-
CTBO, IIPOU3BOICTBEHHBIE (DAKTOPBI.

B HacTosmmee Bpemst B CBS3M C MIMPOKUM Pa3BUTHEM IPOU3BOJCTBA U
MIPOMU3BO/ICTBEHHOTO 000PYZOBaHMS MPUXOANUTCS OOJIBINE YAETIAThH BHUMA-
HUsl 0€30MMaCHOCTH M Pa3pabOTKe MHCTPYKIMU 10 oxpaHe Tpyaa. [IpoOie-
Ma COBPEMEHHOI'0 MHUpPa B 00JaCTH OXpPaHBI TPyAa 3aKJIFOYAETCS B JIOSIb-
HOM OTHOILIEHUH K TPEOOBAHUSIM TEXHUKH O€30MTaCHOCTH.

TYCVYP coBmectHo ¢ OOO «Pycnemn» BBINONHIET pabOThl B paMKax
Cornamrenns Ne 14.577.21.0266 o npemoctaBiieHHn cyOcuIuu oT 26 ceH-
Ts10pst 2017 r. ¢ MuHHCcTEpcTBOM 00pa3oBaHus U Hayku Poccuiickoii De-
Jepanuu 1o teme: «Pa3paboTka IPOTOTHUIIOB MTEPEAOBBIX TEXHOIOTHIECKUX
pemieHnii poOOTH3NPOBAHHOTO HHTEIUIEKTYyadbHOTO IPOW3BOJICTBA HJIEK-
TPOHHOW KOMIOHEHTHOH 0a3bl M 3Heprod(p(eKTHBHBIX CBETOBBIX YCT-
poicTB». B pamkax BBIOIHEHHS pabOT MIIAHUPYETCS CO3JaHHE 3KCIICPH-
MEHTAJIBHOTO CTEHJA JUI1 OTPAOOTKH TEXHOJIOTHYECKHX OINEpanuil H3ro-
TOBJICHHUS CBETOIMOTHBIX JIAMIT HA POOOTH3UPOBAHHOM MHTEIIEKTYaJIbHOM
MIPOU3BOJICTBEHHOM y4acTke [1].

Llenbto naHHOW pabOTHI sIBISETCS pa3paboTKa MHCTPYKIHMHU 10 OXpaHe
TpyJa Ul MEXaHU3Ma IITaMIIOBKH HOXkeK Ha npennpustuun OO0 «Pycneny.

00O «Pycnen» — 3T0 MHHOBALIMOHHOE NPEANPUSITHE TOMCKOIO JJIeK-
TPOJIAMIIOBOT'O 3aBOZA, KOTOPOE HALIEJICHO Ha CO3/JaHUE COBPEMEHHBIX dHEp-
ro3()()eKTUBHBIX U HKOJIOTHIECKH O€30MaCHbIX JaMIT M CBETHIBHHIKOB [2].
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B cBs3u ¢ OypHBIM pa3BUTHEM HAYKH TPEIIPHUITHE BHEIPSET COBpE-
MeHHOe 00opyaoBaHKE, KOTOpoe TpedyeT pa3paboTKi MHCTPYKLHUi 0e30-
MACHOM 3KCILTyaTaluu.

Ha puc. 1 npencraBieH MexaHHU3M INTaMIIOBKHA HOXkekK. [lanHOe 060-
PYAOBaHUE HMCIOJIB3YeTCs JJisi COOPKH CBETOIAMOIHBIX JIAMII, KOTOPOE CO-
JIEP’)KUT HETPEPBIBHO JBIKYILUNCS LENHONW KOHBEHEp, Kapycenb Ul 3a-
TPY3KH TapeioueKk, KOHBeHep sl 3arpy3Kd INTEHTreleil, MeXaHu3M C BO-
POHKaMH JUIsl 3arpy3KH 3JIEKTPOJIOB, TOPENKU JUISl HarpeBa CTEKISTHHBIX
JieTaneil 1 HOXKEK, MEXaHU3M IITaMIOBKH U ITPOIYBKH OTBEPCTHUS B LITEH-
re’e.

=5

Puc. 1. MexaHu3M IITaMIIOBKH HOXKEK

Perynupyer npouecc IITaMIOBKHA HOYKEK 3arOTOBIIUK JAETalled dIIeK-
TPOBaKyyMHBIX NMpPUOOpOB. B mepeueHs ero o0s3aHHOCTEl BXOJUT: MOY-
YeHHEe y TEXHOJIOTa TapesoK, INTa0MKOB, IITEHresel, M TOKOBBIX BBOJ;
MOJIrOTOBKA MeXaHW3Ma K pabOoTKe; KOHTPOJIMPOBAHWE aBTOMATHYECKOTO
IIporecca ITAaMIIOBKU Ha MEXaHU3ME; BBIKIIIOUEHUE MEXaHU3Ma IITaMIIOB-
K{; IPOBEACHHUE BHEIIHErO0 OCMOTpA INTAMIIOBAHHBIX HOXEK; IIPOBEpPKA
ra0apuTHBIX Pa3MEPOB IITAMIIOBAHHBIX HOXKEK C ITOMOIIBIO IITAHTEHINP-
KyJIs; OTOpaKOBKa INITAMIIOBAHHBIX HOXKEK, HE MPOLIECIIINX MTPOBEPKY; Ie-
penada TEXHOJIOTY MapTHH FOTOBBIX IITAMIIOBAHHBIX HOXKEK.

HccnenoBanus nokasanu, 4To MPH NPOBEIECHUH ONEPALMU IITaMIIOB-
KN HOKEK Ha paOOTHHKA MOTYT BO3JEHCTBOBATH CJIEAYIOIINE BPEAHBIC U
OTIaCHbIE TIPON3BOJICTBEHHbIE (PaKTOPHI.

duznyecKue: MOBBILEHHOE 3HAYEHUE HANPSDKEHUS B DJIEKTPUYECKOU
LIEIY, 3aMbIKAaHHE KOTOPOM MOXKET IPOM30MTH 4epe3 TEJO 4YeloBeKa, OT-
KpBITOE IUIaMsi, CTEKI000H, B3pBIBOONIACHBIN MPUPOIHBIN ra3, MOBBIIICH-
HBII YPOBEHb IIyMa.
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[Ncuxogusnonornueckne: HaNpsDKCHUE 3PEHUS], HAaNpsDKEHHE BHUMa-
HUSI, HHTEIUIEKTYalIbHbIE HArPy3KH, SMOLMOHAIBHBIE HATPY3KH, JUINTEIb-
HBIE CTATUYECKHUE HArPY3KH.

[Ipoananu3upoBaB BOZMOXKHbIE BPEAHBIE W ONACHBIE POU3BOACTBEH-
Hble (haKTOPBI ISl TEXHOJIOTMYECKOH ONepaliy ITAMIIOBKH HOXEK, OIle-
panmoHHyio Kapty yHuBepcaibHyio EI'BA.6022170.00020 OKY lrtam-
moBKa HOeK. YTB. 17.10.2018 1. 1 MHCTPYKIUIO 1O SKCIUTyaTallul MeXa-
HU3Ma I[ITaMIIOBKM HOXKEK, pa3padOTaH NMPOEKT MHCTPYKIHH IO OXpaHe
Tpyna.

WHcTpykims 1o oxpaHe TpyJa Oblia pa3paboTaHa B COOTBETCTBHU
ct. 212 TK P®, u Brumrouaer B cebs pasaenst [3]: oOurie TpeOOBaHUS OX-
paHBI Tpyza; TpeOOBaHU OXpaHBI TpyJa Tepel HadajaoM padoTsl; Tpebo-
BaHMS OXPaHBI TPyJa BO BpeMsi paboThI; TpeOOBAaHHS OXpaHBI TPy/da B aBa-
PHHHBIX CUTYaIMAX; TPEOOBAHMUS OXPaHBI TPy 10 OKOHYAHUU pabOTHI.

Takum 0Opa3zom, onmpasich Ha pa3padOTaHHYI0 HHCTPYKILHIO MO OXpa-
HE TpyJa IS MEXaHW3Ma IITAMIIOBKH HOXEK, OBLIO BBIABICHO, YTO UIS
co3/aHusl 0e30MacCHBIX YCJIIOBHH Tpyla JOJDKHBI OBITH COOJNIOJICHBI Clie-
JTyIOIIIE MEPHI:

1. Bo u30exxaHue Bo3/IeHCTBUS ONMACHBIX ()aAKTOPOB OINEPAIHIO CIEy-
€T NIPOBO/IUTH B CIICIIOACHK/IE.

2. OcBerieHHOCTH pabouero MecTa J0kHa ObITh He MeHee 400 JIK.

3. Bo m30exaHne TpaBMHPOBAHMS 3JICKTPUIECKUM TOKOM PAOOTHHUK
JIOJDKEH COOIoAaTh o0Iune TpeOoBaHUs NEKTPOOE30IIacHOCTH.

4. 3nanne TpeOOBaHMH 1O 00ECIICUCHHIO TI0XKAPOB3PHIBOOIIACHOCTH.

Pabora BrmonHeHa mpu (UHAHCOBON moanepkke MUHOOpHAyKd B
pamkax npoekra RFMEFI57717X0266.
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PaccmarpuBaeTcs BIMsSHHE I0XKapoB Ha COOOILIECTBAa PAKOBHHHBIX amel.
IouBsI, TOABEPKEHHBIE TIOXKAPY, IO CPABHEHHIO C TIOYBAMU, HE TPOHYTHIMH TOXKa-
POM, MOKAa3bIBAIOT 3HAUUTENbHBIC H3MEHEHNUS B YUCICHHOCTU U BUJIOBOM Pa3HOO0-
pa3uu paKOBHHHEIX aMel.

KnrodeBble c10Ba: pakOBUHHBIC aMeObI, TTIOXKap.

[Moxap — cuiIbHEHIIMH aHTPONIOTeHHBIH (aKTOp, KOTOPHIN OKa3bIBaET
BIIMSIHAE Ha TOYBEHHBIX NMPOCTEHUIINX, YTO MPUBOAUT K U3MEHEHHUIO BHJO-
BOTO COCTaBa M HX YUCJIEHHOCTH, a TaKXe OKa3blBaeT BO3JeicTBHE Ha
CBOICTBA IIOYBBI, OOEHHSET €€ MHHEpPAIbHBII COCTaB, HapyIIaeT Cpeny
oOuTaHus MHOTUX 1e00nOHTOB. TeM He MeHee BO3JIeCTBHE OTHS Ha Jiec-
HBIE 1 OOJIOTHBIE IOYBHI OCTAETCS HE N3YUCHHBIM JI0 KOHIIA.

Lenpto wccienoBanHusl ABISIETCS YCTAaHOBHUTH BIMSIHUE TOPQSIHBIX I10-
JKapoB Ha COOOIIECTBa PaKOBUHHBIX aMe0, MPOaHAIN3UPOBATh H3MEHEHHE
YHCIEHHOCTU M BUIOBOTO Pa3HOOOpa3ys JaHHOTO BHUJA.

PakoBuHHBIE amMeObl — OJHOKJIETOYHBIE OPraHU3MBI, Y KOTOPBIX
Oouplas 4yacTh TelNa HAXOAUTCS B PAaKOBHHE, OOMTAIOT B pa3HBIX THIIAX
noys. Cpenu Apyrux npeicraBUTeNeil MOUYBEHHOW HaHO(ayHbl OHH OIHU
U3 caMbIX YIOOHBIX OOBEKTOB JUIsl HCCIIEIOBAHUN OJaronapst UX paKkoBUH-
Ke, KOTopasi COXpaHseTcs Jaxe rmocie orMupanus. CoolIecTBa paKoBUH-
HBIX ame0, oOuTaromux B TOpQSIHUKAX, 00pa3yloT 3HAYUTENBHYIO YacTh
OroMacchl MOYBEHHBIX MHMKPOOPTaHW3MOB M y4YacTBYIOT B KPYroBOpOTE
BEIIECTB, IIO3TOMY M3MEHEHHS B CTPYKType MX COOOIIECTB BIEKYT 3a CO-
0011 cymecTBeHHOE N3MEHEHNE CTPYKTYPHI MUIIEBHIX IEeTIeH. SIBISsACH yB-
CTBHUTENFHBIMHA K JIIOOBIM U3MEHEHHUS CPEIbl, PAKOBUHHBIE aMeObl HCIIOb-
3YIOTCS KaKk OMOWHANKATOPHI B IKOJOTHMYECKHX HccaenoBanusx [1, 2].

Ha teppuropun Tomckoi#i 001aCTH BBISIBIIEHO MaKCHUMAJIBHOE BHOBOE
pa3HOOOpa3ue 1 BBICOKAs IUNIOTHOCTh PAKOBUHHBIX amMed B THMMPSI3€BCKUX
COCHSIKax, KOTOpPBIE XapaKTEPHU3YIOTCS B OCHOBHOM OOJIBIIMMHU HAaKOILIe-
HUSIMUA XBOMHOW IOJICTWIKM U IIOBBIIMIEHHOM KHCIOTHOCTBIO IOYBBI. Ha
COOTHOUICHHE B BHJOBOM COCTaBE PaKOBHHHBIX ame0 OoJiblliee BIUSHHE
OKa3bIBalOT MUKPOYCIIOBHS BHYTpH Orotomna [3].

B moBepxHOCTHBIX 00pa3nax Topda, He TPOHYTOTO MOXKAPOM, BBISIB-
nero 103 Buga pakoBUHHBIX ame0. JIOMHHAHTHBIC BHJBI COCTaBHIU 13
BHIOB W BHYTpuBHIOBBIX (opMm: Heleopera petricola, Hyalosphenia
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papilio, H. elegans, Nebela tincta, Phryganella hemisphaerica, Assulina
muscorum, Euglypha cristata, E. rotunda, Sphenoderia lenta, Trinema
complanatum, T. enchelys, T. lineare, Amphitrema flavum. Bcero mmot-
HOCThH TIONYJAALUI PaKOBHHHBIX ame0 B mpoOax cocraBwia oT 7,5 1o
3330,4 ThIC. paKOBMHOK B 1 T' abCONOTHO cyxoro cyOcrpara, Mpu 3TOM
MAaKCHMaJIbHOC 3HAYCHUC IINIOTHOCTH OTMCYAJIOCHh B npo6ax C HAaNMMCHb-
MM BHUJIOBBIM Pa3HOOOpa3ueM M B Mpobax ¢ BBICOKUM pasHOOOpasreM
PaKOBHHHBIX ame0 [4].

[IpoOb1, oTOOpaHHBIE TMOCIE BBDKHTAHUS, IOKa3ajH CYyIIECTBEHHOE
YMEHBIIEHHE M3y4aeMbIX MHKPOOPTaHH3MOB IKOJIOTO-TPOMHUYECKUX TPYIII,
4yeM MpoOsl, B3sATHIE 10 mokapa [5]. OOHapyKeHHbIe BHIBI HIICHTH(DHIII-
pOBaNM C TMOMOMIBIO ompenenuTens [6]. B kaxmoit mpoOe BRIYHUCIAIOCH
OTHOCHTENbHOE OOMIINE BHIOB, @ TAKXKE INIOTHOCTH HACEIEHHUs COOOIIECTB
pakoBHHHBIX amMe0 B | T' BO3AYITHO-CYXOTo BemiecTBa cyocrpara [1].

TopgsiHbIe TOXKaphl CYIIECTBEHHO BIMSIOT Ha IOYBOOOpa30OBaTEINb-
HBIE MIPOIIECCHI, ITO MOKA3aT PSII MCCIEN0BAaHUH B 3ToH obmactu. CHMXa-
CTCA 6I/IOJ'IOFI/I‘-ICCKa$[ AKTUBHOCTH ITOYBLI, YMCHBLIIACTCA 3amac opraHuyde-
CKOro BC€HICCTBA B BEPXHEM T'OPU3OHTEC, MPOUCXOAUT U3MCHEHUE PCAKIIUN
cpenbl. YacTble moxapbsl MOTYT OBITh (haKTOpamH, ONPEACISIONIMMU HU3-
KO€ COJIepKaHNe MOYBEHHBIX MUKPOOPTaHH3MOB HEKOTOPHIX PETHOHOB [7].

HUccnenosanue, npoBeneHHoe B 2017 1., moka3aio, 4To aMeObl, y KO-
TOPBIX OBUIM PAKOBHHBI, BEDKHIIM IIOCIIE TPOIIEAIIETO TOXKapa, TaKk Kak
ObUTM yCTOWYMBEI K BBICOKHM Temreparypam. IIpociexuBaercst mpuypo-
YEHHOCTH OTIENIFHBIX BUIOB PAKOBHHHBIX aMe0 K Pa3HBIM THIIAM cyOcTpa-
Ta Ha BHITOPEBIINX OOJIOTHBIX yYaCTKaX: MEPTBOIIOKPOBHBIX, 3€JIEHOMOIII-
HBIX, c(harHOBBIX [8].

[IpakTHUecKMMHU HCCIENOBAaHUAMH YCTaHOBIIEHO, YTO TOP(QSHBIE I10-
JKapbl B 3aBUCUMOCTH OT CBOCM MHTECHCHBHOCTHU CHHKAIOT INIOTHOCTH M
BU/IOBOE pa3HOOOpa3re paKOBUHHBIX aMed, 10 CPaBHEHUIO C II0YBaMH, Ha
KOTOPBIX IT0YKapa He ObLIO, B PEe3yJIbTaTe Yero yMEHBILIAETCs 3amac opra-
HUYECKOTO BEIIECTBA B IMOYBE, & TAK)KE HAPYIIAIOTCSl €CTECTBEHHBIE MPO-
LECCHL
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OOcy>xaaeTcst BOIPOC O 3arps3HEHUH OKPYXKalollel cpeibl Hedrenpomykra-
mu. PaccmarpuBarotcs Bo3zaeicTBie He(TH Ha ouBy B ycioBusix CeBepa U BapH-
aHTBI PEKyNbTHBAUN HAPYIICHHBIX 3€MeNIb KaK MOCIE MEXaHHYECKOTO, TaK U I0-
CJle XMMHYECKOTO 3arpsI3HEHHUSI.

KnioueBble cji0Ba: peKyIbTUBAIMSA, HePTh, HeQTEIIPOIYKTHI, 1o4sa, Cesep.

Ha naHHBIIT MOMEHT BpeMEHH BOIIPOC O 3arps3HEHHUH OKpYIKaroulen
cpensl He(TEeIPOAyKTaMU CTOUT 0CO00 OCTPO U SIBJISAETCS OJHHM H3 CaMBIX
TII00ATBHBIX.

Bonbuiyro omacHOCTh IS TIOYBHI NIPEACTABISIOT HEPTEIPOLYKTHI, SB-
JSIOIIMECS. OJHUM M3 CaMBIX PAaCIpPOCTPAHEHHBIX TOKCHYHBIX 3arps3HsIIO-
IUX XUMUYECKUX MHIpeaneHToB. K HedTenpomykraMm OTHOCATCS pa3iivy-
HbIe BUIBI TOIUIMBA, HAIPUMepP: OCH3HMH, AW3EIbHOE TOIUIMBO, KEPOCHH H
ap. [2].

Hedts u HedTenpoayKThl SBISIOTCS OJAHHUMH W3 TJIABHBIX 3arpsi3HU-
Teneil okpyxatoeit cpensl. [1pu nonaganuu B nouBy HedTH 1 HedTEPO-
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IYKTOB €€ OWMOJIOTHYeCKHe, XUMHUUECKUe U (DU3NIECKHUE CBOWCTBA YXYA-
marpTesa. B pesynpraTe MpONCXOOUT AETpadanis IMOYBEI, €€ TUI0I0POIHBIE
(hYHKIMK YXYOIIAIOTCS, OHA CTAHOBHUTCS HECIIOCOOHOW BBIMTOJHSATH HKOJIO-
TUYecKkoe 3HadaHue. [IoMIMO 3TOTo, MEHSIOTCS YHCIEHHOCTh MHKpPOOpTa-
HHU3MOB, X COCTaB, CTPYKTYPa MHKPOOHOIICHO30B, 1aJaeT HHTEHCUBHOCTh
OCHOBHBIX MI/IKp06I/IOHOFI/I‘ICCKI/IX IMPOUECCOB U AKTUBHOCTH ITOYBCHHBIX
tepmenToB u T.1. [1].

B ycnoBusix CeBepa, a UMEHHO apKTHUECKHX M CyOapKTHYECKUX pe-
TMOHaX, B OTIMYME OT PETMOHOB C OJAarONPHUATHBIMH KIMMaTHYECKUMHU
YCIIOBUSIMH, TJI€ CPEIHSSI TeMIIepaTypa BO3/yXa, 0 JaHHBIM MHOTOJIETHHX
HabOmoneHuit, coctaBisieT 8—12 °C, mporeccsl Onomerpamaniy pa3IuThIX
HePTH W HEPTEMPOAYKTOB MPOTEKAIOT HAMHOTO MEIJICHHEEe, YTO IMpPeo-
npenenseT 0ojiee HU3KYIO CIIOCOOHOCTh MEP3JIOTHBIX TOYB K CAMOOYHIIIC-
HUIO ¥ BOCTAHOBIICHHIO. 3aJieTaiole MHOTOJIETHHE MEpP3JIOTHI, HU3KHE
TeMIepaTypsl 1 HeOOIBIION BEreTallMOHHBINA IEPHO — BCE 3TO ABISAETCA
CJIEICTBHEM TOTO, YTO IIPOILIECC BOCCTAHOBJICHHUS MOYB M BOIHBIX SKOCH-
CTeM MPOTEeKaeT 3HAUUTENHHO MeieHHee [3].

[TpoBenenue paboT 1O PEKyIbTHBALUK HAPYLIICHHBIX 3€MeJIb BKIIIOYa-
eT B ce0s1 HECKOJILKO ATAIIOB: OH BKIIOYAET B Ce0sl OCBOOOKICHUE PEKYJIb-
TUBHPYEMOI TTOBEPXHOCTH OT BPEMEHHBIX MPOHM3BOJCTBEHHBIX KOHCTPYK-
LU ¥ CTPOMTENFHOTO MyCOpa C IUIOLIAKH; TUIAHUPOBKY IIOIIAI0K U OT-
KOCOB; 3aCBITIKY SIM U TPAHIIICH.

Buonornyeckuii 3Tam peKyIbTUBAIIMH — HANIPABIICH HA aKTHBH3AIHIO
MOYBEHHBIX MHKPOOPTAaHM3MOB II0 AECTPYKUIUH yrieBogoponos. Cioma
BXOJUT PBIXJICHHE ITOYBHI, BHECEHHE M3BECTH, THIICA, BHICOKHX 103 Opra-
HUYECKHAX ¥ MUHEPATBHBIX YIOOPEHUH C MOCIeAYIOMmeH 3amanIkoi, co3aa-
HUE MYJIbYHPOBAHHOW MOBEPXHOCTH M3 BBHICOKOIMUTATEIBHBIX CMECEH, MO-
CEB ITOBBIIICHHBIMH HOPMaMH He(hTETOJIEPAHTHBIX PAaCTEHHH.

[MpuopurerHast nenb pekynbTHBanmy Ha CeBepe — ITO CHHKEHHUE OT-
PHLIATEIBHOTO BIMSHUS HAPYIIECHHBIX 3€Mellb B PE3yJIbTaTe He TOJbKO (hu-
3WYECKOro, HO W XMMHYECKOrO 3arpsi3HEHHE, KOTOPOE MOXKET CIIYKHTh
NPUYMHON BO3HUKHOBEHHMS BTOPHUYHOTO 3arpsi3HEHUs, BOCCTAHOBIICHHE
3CTETHYECKON COCTABIISIIOMICH U BO3MOXHOCTH ITPOIYKTUBHOTO HCIIONIB30-
BaHUS 3E€MEITb.

JUTEPATYPA
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http://morsneft.narod.ru/4.html
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VK 140.8
BJUSIHUE OHTOJIOI MYECKHUX IMPEACTABJEHUI
YEJOBEKA HA 3KOJIOTMYECKHUE IMTPOBJIEMBbI
A.HA. Camoiinenko, cmyoenmka xagh. Hcmopuu, gpunocogpuu u nozuxu
Hayunovui pyxosooumens E.3. Baxmuaposa, cm. npen. kag. ¢punrocoguu
u memoodonocuu nayku, @c®, HU TT'Y
2. Tomex, HU TT'Y, al874785889332gmail.com

CoBpeMeHHBIE METO/bl OTCIIEKUBAHUS COCTOSHMSA OKpY’Karolleil cpeibl He
peLIalT caMy IKOJIOTMYecKyto npobdiemy. [IpuunHOil sKomorndeckoit karactpodsl
ABIIICTCS MHUPOBO33PEHYECKOE IPEIACTABICHUE YEJIOBEKa Ha OHTOJOIMYECKOM
YPOBHE.

KnrodeBble ciioBa: skomorndeckas mpo0OieMa, KapTHHA MHpPa, MHPOBO33pe-
HU€, Pa3BUTHE HAYKU, IPUPOJIA.

Okosoruyeckasi podiieMa B Hallle BpeMsl SBJSIETCS OJAHOW U3 TJIO-
OanbHBIX TpoOsIeM Mupa. VI3MeHeHus1, TPOUCXOISIIIe B IPUPOIHON cpejie
HE B JIy4IIIyI0 CTOPOHY, BEAYT K HapyIIeHHsM (QYHKIIMOHHPOBAHUS IPUPO-
nbl. Pa3Butie Hayky, IPUBOAAIIEH K HOBOMY COCTOSIHUIO TEXHUKH, YBEIHU-
YeHHUE YHCICHHOCTU HACENEHUs, HepallMOHAJIbHOE MCIIOJIb30BaHUE MpHU-
POIHBIX PECYpCOB — BCE 3TO MPUYUHBI, KOTOPBIE TPUBEIH K YXYAIICHHIO
COCTOSIHHSI OKpYXatomiel cpensl. OTCIE)KUBaHUEM BPEIHBIX BO3IEHCTBHI
YeloBeKa Ha MPUPOJY 3aHWMAeTCsl MOHHTOPHHI OKPYXKAIOIIEH Cpembl.
MOHHTOPHHT — CHCTEMa JJONTOCPOYHBIX HAONIOICHUH, OLIEHKH M IIPOTHO3a
WU3MEHEHHS COCTOSIHUSI OKPY)KAIOIIEH Cpeabl MOA BIUSHUEM aHTPOIIOTCH-
HBIX (axtopoB [2]. Llenpro 1aHHOM cTaThH SBIAETCS MOKa3aTh, YTO KaKue
ObI COBpEMEHHBIE TEXHOJIOTHU He MO3BOJISUIM HaM OIPEeUTh 3apOXKIato-
IIYOCs] 9KOJIOTHYECKYI0 POoOIeMy, OHH He CIIOCOOHBI PEIIUTh LEHTPalb-
HYIO TIpO0JIeMy MPUYUH SKOJIOTHIECKUX KaTacTpod.

OcrtaHoBUMCS 1OJIpoOHEe HA OHOM M3 OCHOBHBIX (DaKTOPOB — BIIMS-
HUE Pa3BUTUS HAYKH, UM YK€ CETOIHS YMECTHEE CKa3aTh TEXHOHAYKH, Ha
sKkosioruueckuil kpusuc. Hayka naunnas ¢ XVIII B. konoccansHO pa3BuBa-
eTcs, TAKOE CTPEMUTENIFHOE Pa3BUTHE HE MOXKET HE OTPA3UTHCS HA YEIOBE-
Ke. YcIlexu B HayKe U TeXHHKE IPHUBEIH K TOMY, YTO YEJIOBEK IOJTHOCTHIO
MIEPEOCMBICIISIET 3aHMMAEMOE IIOJIOKCHHE B OKPY)KAIOIIEH €ro NeHCTBH-
TEJILHOCTH. YenmoBedeckre HEHHOCTH K 3TOMY BPEMEHH TakKe IpeTeprie-
BAIOT M3MEHEHHE. MexaHHCTHUeCKas KapTHHA MHpa, K KOTOPOH IPHIIIO
YeJI0OBEYEeCTBO, YK€ HE pacCMaTpUBaeT MHUpP KakK XKMBOH OpraHu3M, M OC-
HOBHOE MECTO B IIO3HAHUH 3aHMMAaeT MMEHHO YeIOBEUECKHH pasyM, pa-
IIMOHAIIBHOE MBIIUICHHE, HE 3aJeWCTBOBaHA YyBCTBEHHas CTOpPOHA, a
HMEHHO OHa POXJIAeT NepekuBaHue. YenmoBeuecTBOM [BUXKET HJes Mpo-
rpecca, TIOTOHS 32 HOBBIMH HAaYYHBIMH OTKPBITHSIMH, & MOCIIEACTBHS 3TOTO
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paccMaTpuBarOTCs Kak M3AEpKKH. [1ocIencTBUSIMU SIBISIOTCSI BCE BBITE-
KafoIie 3KOJormdeckre mpoOieMsl. UenoBek BUAWUT ceOs UMb CyObek-
TOM, KOTOPBII M3y4aeT OOBEKT, NCIIONIB3YET €r0 B CBOMX HyXJIax. MapTHH
Xatigerrep ToBOpHT 00 3TOM Tak: «CTpalrHO Ha caMOM Jelie He TO, 9TO
MHUp CTaHOBHUTCSI NIOJIHOCTHIO TEXHU3MPOBAaHHBIM. ['opa3mo Ooiee KyTKUM
ABJIACTCA TO, YTO YEJIOBECK HE MOATOTOBJICH K 3TOMY U3MCHCHUIO MUpa, YTO
MBI €11C HE CHOCO6HI)I BCTPETUTH OCMBICIIAIOIIEC MBICJISA TO, YTO B CYIITHOCTHU
JIMIIb HAYWHAETCS B 9TOM BeKe aroMay. UeloBeK, Uil BIIEpe 10 TeXHUYe-
CKOMY IIpOTpeccy, BHyTpeHHe He obOoramaercsi. CielcTBHEM BHYTpEeHHEH
MYCTOTHI U SIBIISIIOTCS] 9KOJIOTHYECKUE TTPOOIIEMBI.

Ecnu oOpaTHTBCS K MCTOPUM, TO MOKHO YBHIETHh Pa3HbIE KapTHHBI
MHpa Ha IPOTSDKEHUH XHU3HU 4YeJloBeKa. B meproa aHTHYHOCTH OKpY’Karo-
LI MUp SIBISUICS OJJHOM W3 TJIABHBIX LIEeHHOCTEH uenoBeka. [Ipupoaa mo-
HUMaJach Kak KOCMOC, IeJI0e U Heaeaumoe. JIFoau TyBCTBOBaIH ceOsl da-
CTBIO IPUPOJBI, MBICTIIIN ce0sl HepaszienbHO ¢ Hed. [locturanace 3xech
MPUPOJIa JUIIb YMO3PUTEIHHO, HO HE ONBITHBIM ITyTeM. VICTHHY HOCTHUTHET
YeJIOBEK JIMIIb B YMHOM CO3€PLIAHUU NIPUPOABLL. B cpenHeBEKOBbE BCS MIPU-
pOZAa MBICIUTCSI KaK HEXHMBOE TeJ0, Kak mpax. OKpyKarouuid MUp Harloj-
HEH HepasraJlaHHBIMH CUMBOJIAMH M 3HAKaMH, KOTOPbIC CTOUT pacuiudpo-
BaTh, B HUX 3aKIIOYEHBI NOciaHusi bora. 3pech HaumHaeTcs NMOHMMaHWE
TOTO, YTO YEJOBEK HAXOAWTCS HAa CaMOW BBICHICH CTYNEHHM, BBIIIE HETO
TonbKOo bor, a Bce octanmbHOE MOXET CIyXuTh eMy. Hamedaercst paspebis,
KOTOpBIH B OyAyImieM KapJHUHAIFHO H3MEHHUT OTHOIICHUE K MPUPO/IE.

[epron Bo3poxaeHus: xapakTepu3yeTcs BO3BPAIlEHHEM K aHTHYHO-
CTH, XOThb M KPaTKOBPEMEHHBIM. [IpHposa CTaHOBUTCS CPEAOTOUHEM Kpa-
COTHI U JIFOOBH, €10 BOCXHUIIAIOTCS M BJIOXHOBIAIOTCS. UeI0BEK OTyBCTBO-
BaJI CBOE MOTYIIECTBO M HAJENWI Ce0sl MOJHOMOYMSIMH IO OTHOIICHHIO K
npupoae. HoBoe Bpems NpuHecIo B MOHUMaHUE NPUPOJBI MEXAHUCTUYE-
CKyI0 MOJieNib. Bce BOKpYr MBICIHMIIOCH Kak MEXaHU3M, y KOTOPOTO Bce
Ouosoruyeckre Mporecchl MOHUMAIIUCh Kak JIeHCTBHUS IecTepeHoK. [Ipu-
poza cTaja JHIIeHa )KU3HH, CTana 00bEKTOM, KOTOPBIH OTKPBIT JUIs MO3Ha-
HUSL YeJIoBeKy. UenoBeK, sl TOro 4TOOBI MONTYyYUTh 3HAHUS, TOJDKEH TPH-
POAY IBITATB.

OmnpeneneHHas cucTeMa IIEHHOCTEH NpUBsI3aHa K ONpPeJeSIeHHOH OH-
Tonoruu. Hame mpencrasieHne o Mupe Ha 6a30BOM MHPOBO33PEHUYECKOM
YpOBHE He n3MeHsieTcs. Hay4Hbli mporpecc HaXoIUTCsl B IPHOPUTETE HAJL
6€301I1acHOCTHIO YeJIOBEKA M MHpa.

Hpe)lHOCI)IHKI/I K U3MCHCHUIO ITOHUMAaHUA MHpPa U Y€JIOBECKA B HEM CYy-
mecTBytoT. IlocTHeKIaccuyeckass HayKa — COBPEMEHHBIH 3Tall pa3BUTHUS
HayKH, pacCMaTpuBaeT MUP Kak IeJIOCTHOCTh, B KOTOPYIO BKIIFOUAETCS CaM
YeNoBeK. 37eCh 3apo’KAaeTcs MOHMMAaHWE TOTO, YTO BMEIMIATENbCTBA B
NPUPOJy MOTYT NMPHBECTH K HEOOPATUMBIM IMOCIEACTBHUSIM JUISl YEIOBEKa.
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BripabatbiBatoTcst pa3iiyHbIe MPEBEHTUBHBIE MEPHI, IPEIyNpeXIatonye
HacTyIuleHue yrposbl. OIHOM M3 TakMX yCTaHOBOK SIBIISIETCSI KOHILIEIIIINS
OTBETCTBEHHOCTH Iiepesl OyIylIMM, CO3/1aHHash HEMEUKHM (uiocohoM
Xancom Monacom, kotopast riacut: «IlocTymaii Tak, 4TOGH! IOCIEICTBHS
TBOETO JEHCTBUS OBLIIM COBMECTHMBI C HENPEPHIBHOCTHIO ITOJUTMHHOM Ye-
JIOBEYECKOH KWM3HH Ha 3emiie... Bkiodail B cBOIl HBIHEIIHUH BHIOOD Oy-
JYIIYI0 COBOKYITHOCTH JIIOJZIEH B KadyecTBE IPEIMETa TBOETO BOJICHHUS...
[Mocrymait Tak, 9TOOB! MOCTENCTBHUS HE OBUIM pa3pyMIUTENBHBI UL OyIy-
el JKM3HU Kak TakoBoH... He moaBepraii omacHOCTH yCIIOBHS HEOTPaHU-
YEHHOT'O JTAJIbHEHIIIETO CYIIECTBOBAHMS YEIOBEYECTBA HAa 3eMIIe).

Ecnm xaxnplil 4eiaoBeK NMpHUMeET JaHHYI0 YCTaHOBKY 3a CBOW MOpallb-
HBI TPUHIMIL, TO SKOJIOTMYECKHE MNPOOJIEMBl NEPECTaHYT MHOXKHUTHCA.
HaOmionenns 3a M3MEHEHHEM OKPYXKAIOIIEH Cpelbl, KOHEUHO, SIBIISFOTCS
BHEIITHUM MOTHBAaTOPOM, HO OHHM HHKOTJ]a HE CMOTYT HCKOPEHUTD MIPUUNHY
MOSIBJIEHUSI 3KOJIOTHUECKHUX MPOOIIEM, KOTOpasi KPOETCsI B OHTOJIOTHIECKUX
ocHOBaHMAX. OOpa3 HenocTHOH mpupoAbl OBLT CHOPMHPOBAH B paMKax
antnuHoi ¢uiocodun. Ceityac Takod oOpa3 (opmupyeTcss HE YMO3pH-
TEJILHO B paMKax (uiocoduy, a Ha HAy4YHBIX MPEANOChIIKAaX, HAyKa cama
MPUXOJIUT K TaKOMY MOHHUMaHHI0. Ho 3To OyzeT BO3MOXHO TOJBKO IMOCIE
OCO3HaHUsI Ce0sl 4acThIO LIEJNOTO M TIOHWMAaHUs, YTO BCE, UTO JIENAET Yello-
BEK, OTHOCUTCSI K HEMY CaMOMY.
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MATEMATHYECKASI MOJEJIb 3ATPSI3HEHUM
ABTOTPAHCIHIOPTOM OKPYKAIOIIEN CPEJIBI B TOPOJIE
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C moMouipl0 METOa MAaTeMaTU4eCKOTO MOJCIHPOBAHHS YHCICHHO peIIeHa
3a/1a4a O pacIpOCTPAHECHUH 3arps3HAIONINX MPUMECEH B OKPECTHOCTH aBTOJOPOTH.
YUUTHIBAIOTCS MHTEHCUBHOCTBH JIBWXKEHMSI, MPOLEHTHBIM COCTaB TPaHCIOPTHBIX
CpeICTB M ropojckasi 3acTpoiika. Ha ocHOBe pe3ysibTaTOB YHCICHHOI'O pELICHUs
(pactipenienieHuil  TeMIepaTypbl, KOHLIEHTpALUi 3arps3HUTENei) Npou3BeAcHa
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OLICHKA YPOBHEil 3arpsA3HEHUs OKPYXKalolleil Cpeabl OT aBTOTPAHCIIOPTa B 3aBHCH-
MOCTH OT CKOPOCTH BETpa, HAIMYHUS 3aHUH M MHTCHCHBHOCTH M COCTaBa TPaHC-
HOPTHOTIO TOTOKA.

KitoueBble €j10Ba: 3arps3HSIONIME BELIECTBA, MaTeMaTHYECKOE MOJEIUPO-
BaHHE, aBTOTPAHCIOPT, METOJ KOHTPOJILHOIO 00beMa, aTMOC(EpPHBI BO3IYyX.

BBuny yBenmmueHHs KOJMYECTBA HCIOIB3YEMOTO aBTOTPAHCIOPTa B
rOpoJax PacTeT KOJHUECTBO 3arps3HEHUi, BIpabaThIBAGMOE BO BPEMS €ro
JIBHYKCHUS.

Jns onpeneneHus nmoJjield pacupoCcTpaHEeHUsl KOHLIEHTpaLUl 3arps3He-
HUW OT aBTOTpAHCIOPTa C TEYEHHUEM BPEMEHU HCIIOJIb3YyeM YpaBHEHHE
Pefinonprca i TypOyJICHTHOrO MOTOKA W YPaBHEHUS IMEPEHOCA 3arpsi3-
HSIOIIMX BEIECTB, BBIIEISIEMBIX aBTOTPAHCIIOPTOM.

PaccmorpuM cucTeMy B IBYX MPOCTPAaHCTBEHHBIX W3MEPEHUSX: BEp-
TUKaJbHOM W TOPHU30HTAIHHOM, IEPICHIUKYISIPHO J0pOTre, ICHTP AeKap-
TOBOW CHCTEMBI KOOPIMHAT PACIIONIOKEH IMOCepennHe NOporu. Takke Wc-
MOJB3YIOTCA CIEMYIONIUE JOMYIIEHH: BEeTep HalpaBlieH HMEepHIeHIUKYIIp-
HO K JIOpOre; JOCTaTOYHO JIMHHAS JOPOTa C OMHOPOIHBIM PacHpeieleHH-
€M TPaHCIIOPTHOTO MOoTOoKa [1].

Jnst monydeHus JUCKPETHOTO aHajiora HCIOJb3yeTcsl METOJ KOH-
TposibHOTO 00BeMa [2]. [TomyueHHas cucteMa ypaBHEHHH pelaeTcst ¢ Io-
Motnbto anroputma SIP [2]. B pe3ysibTare YMCIEHHBIX PacueTOB MOTYUYEHBI
MOJII CKOPOCTH M KOHILIEHTpalMii KOMIIOHEHTOB TrazoBod. Ha puc. 1, 2
MpeAcTaBiIeHbl pacnpenenenus KoHneHtpanuit CO mosjeil ckopocTu s
pa3IMYHBIX CKOPOCTEH BETpa, 3aJaHHOTO Ha IJIEBOW TPaHUIE PACUCTHOU
obacTw.
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Puc. 1. Pacnipenenenne KOHUECHTPALMH 3arps3HAIONIEH IPUMECH OT aBTOTPAHCIIOP-
ta (okcuy yruepoma): [ — 5 mr/m’; 2—2wmr/m’; 3— 1 mrm’; 4-0,1 mo/v’;

5-0,5 /M, 6—0,05 mr/v; 7 — 0,042 mr/ae. CkopocTs BeTpa 5 m/c
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Puc. 2. Pactipenenenne xonnentpamuii CO. CkopocTh BeTpa 8 M/c

[Ipu yBenu4yeHHH CKOPOCTH BeTpa OT 5 10 8 M/c mpoucxoxut Oojee
WHTEHCHUBHBIN NEPEeHOC 3arps3HUTENEH U3 yIMYHOTO KaHbOHA. XOTs BOIH-
3 JIEBOTO 3/aHWS KapTHHA PacTpeelieHUs] 3arps3HSIONNX IpHMecer
MPAaKTHYECKH HE M3MEHHIIACh.

Co3nanue MaTeMaTHYECKOM MOJIETH TO3BOJISIET TIOJTyYUTh PE3yIbTaThl
YHCIEHHBIX PEUICHUH ONMHMCAHMS MOJS TEYEHHS B IMPH3EMHOM CJIOE€ aTMO-
cdepsl HaJ ynmuied ¥ BHYTPH HEE W paclpelelieHUs] KOHIIEHTpauuil 3a-
TPSA3HSIOUINX BEIIECTB, BEIOPACHIBAEMBIX aBTOTPAHCIIOPTOM.
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VK 574.587
MNPECHOBOJHBIE PAKOBUHHBIE AMEBbI PEKU AJTYEJIAT
AL Ilxapyno, acnupanmka kagp. POTIM
Hayunouii pykosooumenv A.I'. Kapmauwies, npog. xagh. POTOM, 0.6.1.
2. Tomcx, TYCYP, schkarupo.anastasia@yandex.ru

IIpencraBieHsl pe3ysbTaThl HCCICAOBAHUS BUJIOBOIO Pa3HOOOpasusi pako-
BUHHBIX aMe0 B JIOHHBIX TPYHTax p. Aidenart.

KiioueBble cj10Ba: IIPECHOBOAHBIC PAKOBHHHBIC aMeOBbl, p. Anuenat, 6eHToc,
BUI.

PakoBuHHBIE amMeOBl 3acCENSIFOT MIMPOKHUH AMara3oH OMOTONOB — TIpe-
CHBIE BOJIBI, MOYBHI 1 MOXoBbIe Oonota (Ogden, Hedley, 1980; I'enbriep n
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np., 1985; Kopranosa, 1997; Bo6pos, 1999; Gilbert, Mitchell, 2003; Ma-
3eit, 2006). V3ydeHne 3KOJIOTHH COBPEMEHHBIX COOOIIECTB PaKOBHHHBIX
ame0 MpeACTaBISIET TEOPETHUECKNI U MPAKTUIECKUI MHTEpEC IS OLIEHKU
cocrostHus cpeasl (Charman, 2001; Mitchell, 2005), u coBeprieHcTBOBaHUS
METOJIOB OMOMHINKAIIHH.

OcHoBHBIE pa0OThI NPOBEAEHBI 110 W3YyYEHUIO MMOYBEHHBIX PAKOBHH-
HBIX ame0 B mpernenax BocrtouHo-EBpormeiickoii paBHuubl (Kopranosa,
1975, 1982; Bob6pos, 1995, 2005; Paxneera, 1998, 1999; Maszeii, [{piranos,
2007; Ma3eii, EMOynaeBa, 2008, 2009). 3HaYHTEIBHO pEXkKE MPHUBOAITCS
nmanapie mo 3amamHod Cubupu (PaxneeBa, 2002; Kaprames, CmonuHa,
2008; bymnarosa, 2010; Kypsuna u mp., 2010).

Ha Tepputopun Poccuiickoit @eaepanuu HaceaeHHE MPECHOBOAHBIX
PaKOBHHHBIX aMe0 HCCIIeIOBAaHO HEPaBHOMEPHO. BBIABIEH BUIOBOH co-
CTaB M MPOAHATU3UPOBAHBI 3aKOHOMEPHOCTH PACIIPEAEIEHHs PAKOBUHHBIX
ame6 B Ilpubaiikamse. OOmiarMe W BHIOBOE pa3HOOOpa3ue KOPHEHOXKEK B
Baiikane HEBBICOKO, HO B MECTaX C OPTraHUKON TEPPUTEHHOIO0 IPOUCXO0XK-
JieHns1 HaOMIoJlaeTcsl MOBBIILICHHE WX BHUAOBOTO pasHooOpasus. M3ydeHo
pa3HooOpa3ue pakOBHHHBIX aMe0 B JIOHHBIX OTJIOKEHHSIX BOAOEMOB H yua-
ctkoB p. Tomu, oOHapyxeH 21 Buja pakoBUHHBIX ame0 5 cemeiicTB (JIykb-
siHIIeBa, MiMankymosa, 2015).

Lenpro Hamiero MccieaoBaHus SBISUIOCH N3yYEHUE BHIOBOTO Pa3HO-
o0pasusi pakOBUHHBIX ame0 B JOHHBIX TpyHTax p. Amdenar KemepoBckoi
obxacru.

Marepuanom it pabOTHI MOCITY>KHIH cOOpPBI PAKOBHHHBIX amed JieT-
Hero ce3oHa. COop W 00paboOTKy MpoO OCYMIECTBISUIM MO CTaHIAPTHBIM
npoTo3oonorudeckum MeroaukaMm ('empuep u ap., 1985, babenko u nmp.,
2010). ITogcuer pakOBHHHBIX aMe0 MPOBOIIIIN B BOTHBIX CYCHEH3HSIX, C
ucronp3oBanreM Mukpockorna Motic BA300 mpu yBenuuenun x400. B
KaI0# mpobe MpocuuThiBaau HEe MeHee 150 sx3eMIutsipoB. JIOMHHHPYIO-
IIMMUA CYMTATH BHIBI C OTHOCHTEIBHBIM oOmIueMm Oonee 10%, cyomomu-
HaHTHBIMU — 2—10%.

OmnpeneneHbl BUAbI PAKOBUHHBIX aMe0 IOHHBIX OTJIOKEHWH p. Ande-
JaT, KOTOpble OTHOCSTCS K CIEAYIOIMM cemeiictBaMm: Arcellidae
Ehrenberg 1843, Cryptodifflugiidae Jung, 1942, Heleoperidae Jung, 1942,
Centropyxidae Jung, 1942, Difflugiidae Wallich, 1864, Netzeliidae (Tabnu-
na).

JomunupyronmM BunoM siisiercst Cryptodiffflugia crenulata, cy6mo-
MuHaHTHBIC BuAbl — Arcella discoides, Arcella conica, Cryptodifflugia
pusilla, Cryptodifflugia sacculus, Heleopera petricola, Centropyxis
constricta, Centropyxis ecornis, Centropyxis aculeata, Centropyxis
aerophila, Difflugia pyriformis, Difflugia nodosa, Difflugia urceolata,
Difflugia lanceolata, Netzelia mitrata, Netzelia danubialis.
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PakoBuHHBIEe aMe0bl p. A14yenat

| Netzeliidae

| Netzelia Ogden, 1979

Liévre & Thomas, 1958

CemeiicTBO Pox Bug
Arcellidae Arcella Arcella discoides
Ehrenberg, 1843 Arcella vulgaris

| L Arcella conica
Cryptodifflugiidae | Cryptodifflugia Cryptodifflugia pusilla
Jung, 1942 Penard, 1890 Cryptodifflugia compressa
Cryptodifflugia sacculus
Cryptodififlugia crenulata
Heleoperidae Heleopera Leidy, 1879 Heleopera petricola
Jung, 1942 Awerintzewia Awerintzewia cyclostoma
Schouteden, 1906
Centropyxidae Centropyxis Stein, 1857 | Centropyxis constricta
Jung, 1942 Centropyxis ecornis
Centropyxis aculeata
| Centropyxis aerophila
Difflugiidae Lagenodifflugia Lagenodifflugia vas
Wallich, 1864 Medioli & Scott, 1993
Difflugia Leclerc, 1815 | Difflugia pyriformis
Difflugia nodosa
Difflugia urceolata
Difflugia labiosa
Difflugia lanceolata
Collaripyxidia Collaripyxidia stankovici
Zivkovic, 1975
Maghrebia Gauthier- Maghrebia spatulata

Netzelia mitrata

Netzelia tuberculata

Netzelia corona

Netzelia danubialis

Takum 00pa3oM, ONpenesecHO BUAOBOE Pa3HOOOpa3He PaKOBUHHBIX
ame0 rpyara p. Amuemar. OmpeneneHsl 25 BHIOB NMPECHOBOJHBIX PaKo-

BHUHHBIX aMe0, KoTopbie 00beTuHEeHH! B 10 po1oB, 6 cemMeicTs.
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VK 37.042
TEMIIEPAMEHT CTYJEHTOB KAK ®AKTOP
ICUXOJOTMYECKOM BE3OIMMACHOCTH
OBPA30OBATEJIbHOM CPEJIbI
H.C. Cumkuna, cmyoenmka
Hayunovui pyxogooumens H.H. Hecmenosa, doyenm, x.6.H. kag. POTOM
2. Tomcx, TYCYP, natasim36@gmail.com
I'TIO POTOM-1407 «be3zonachocms 0bpazosamenvhoti cpeovl»

N3zydeHa npobieMa BIHSHUS CBOMCTB TeMIIEpaMEHTa Ha 00CCIICYCHUE TICUXO-
JIOrH4ecKoil GezomacHOCTH 00pa3oBaTenbHOM cpenbl. [IpeacTaBieHbl pe3ysbTaThl
l'[pOBe)leHI/lﬂ IIWJIOTHOI'O HCCIICAOBAHUS I10 BBISABICHHUIO THUIIOB TemnepameHTa CTy-
nenroB TYCVYPa.

KiroueBbie cjioBa: TcHXoOrHUecKas 0€30IacHOCTb, CTYICHT, oOpa3oBa-
TeNbHAS CPe/ia, yHUBEPCUTET, TEMIIEPAMEHT, HeHPOTHU3M, SKCTPABEPCHSL.

C KaxIbIM TOJIOM BOIPOCHI, Kacaroluecs oOecredeHus: 0e30macHo-
CTH, CTaHOBATCSI Bce Oojee akTyalbHBIMH. He sIBIsieTCs MCKITIOYEHHEM U
oOpazoBarenbHasl cpega. Ha ceromusmHuii 1eHb oOpa3oBarenbHas cpezia
CTajla HEOTbEMJIEMOM YacThIO KU3HU KAXKAOI0 YEJI0BEKa U IOATOMY BaXKHO
obecriednTh 0E30MaCHOCTh HE TOJBKO €€ (PM3MUECKOH COCTABISIONICH, HO U
TICHXOJIOTHYECKOI. DTO CBA3aHO C TEM, YTO CaMOPa3BUTHE M BO3MOXKHOCTh
caMopeai3alil BO MHOTOM 3aBHCAT OT TCHXOJIOTHYECKOTO COCTOSIHUS
YeJI0BEKa ¥, B YACTHOCTH, OT €r0 YAOBJIETBOPEHHOCTH TOH Cpezoil, B KOTO-
poil oH Haxoautcs. Tak, HapuUMep, NOCTOSIHHOE YYyBCTBO YTHETEHHOCTH,
HEYIOBJICTBOPEHHOCTH M TPEBOTH BO MHOTO Pa3 IOBBIMIAET BEPOSTHOCTH
BOBJICUCHUA CTYJACHTA B KDUMUHAJIBHBIC COO6H_ICCTBa WJIN CCKThI.

OO0ecrieueHHe MCUXOJOTHUECKOW OE30MacHOCTH B YCIOBHSIX COBpE-
MEHHOT'O 00pa3oBaHMs SIBJIAETCS TPyIHOH 3anaueii. [locTosiHHBIE H3MeHe-
HUSI B 00pa30BaTeIbHON Cpefie BHIIBUTAlOT K YYaCTHHKaM 00pa3oBaTelb-
HOTO TIpoIiecca JONOJHUTENbHBIE TPEOOBaHUSI M MEHSIOT CHEenU(pUKY HX
MEKJIMYHOCTHOTO B3aMMOJEHCTBHS, YTO, B CBOIO OYEPE/b, MOBHIIIAET IICU-
XOJIOTHUECKYIO HANIPSHKEHHOCTD B cpesie. OCIOKHSIET CHTYaIHIO TO, YTO Ha
YIOBIETBOPEHHOCTh CTYAEHTa 00pa30BaTENbHOM CPEmOd OKa3bIBAIOT
BIIMSIHUE €r0 COOCTBEHHBIE JIMYHOCTHO-IICUXOJIOTHYECKUE XapaKTEPHCTH-
KH, B TOM YHCIIe U TemIiepaMeHT [1].

B psine paboTt npuBoasATCA Pe3ynbTaThl HCCIEAOBAHUI BIMAHUS TEM-
IepaMeHTa CTyIEHTOB Ha YCIEUIHOCTh aJalTallid B 0Opa30BaTeNbHOMN
cpene. OgHAKO 3TH pe3ybTaThl HEMHOTOUMCIIEHHBI M 3a4acTyl0 NMPOTUBO-
peunBbl. Tak, aHanM3 HMHAWBUAYaJIBHO-THIIOJOTMYECKUX OCOOCHHOCTEMH
CTY/ICHTOB, XapaKTEePU3YIOIMXCS Pa3HbBIMU YPOBHSIMHU YCIHEUIHOCTH y4el-
HOMW JIeATeNTbHOCTH, MOKA3bIBAET, YTO B IPYMIE YCIEUIHbIX CTYIEHTOB IIpe-
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00J1a1al0T MHTPOBEPTHI, a B IPYIIIE CTYACHTOB C HU3KUMHM MOKa3aTeISIMU
YCHEUTHOCTH — SKCTPaBepThl [2]. B TO e BpeMs MCCIIeAOBaHUS CTYICHTOB
TEXHHYECKOTO YHHBEPCUTETA MOKA3alH, YTO IOHOIIU-IKCTPABEPTHI XapaK-
TEpU3YyIOTCsl Oosiee HU3KUMM YPOBHSIMH PEAKTUBHOM TPEBOXKHOCTH, a Y
JIEBYIIIEK YPOBEHb IKCTPABEPCHU KOPPEIUPYET C JYUIIHMMH MTOKa3aTeNIIMH
camouyBcTBU [3].

JIaHLHefmme HCCICAOBAHUA BJIWAHUA TEMIICpAaMCHTAa CTYACHTOB Ha
YCIIEITHOCTh a/IalTaly K 00pa30BaTeNbHON cpejie SBISIIOTCS aKTyallbHbI-
MH ¥ OyIyT CIIOCOOCTBOBATbH IOBBIMICHUIO TICHXOJIOTHYECKOH Oe30macHo-
cTH oOpa3oBaTebHON cpenbl. Hanpumep, pazpaboTka aist mpenoaaBaTesiei
CHEUHaTIbHBIX ICHXOJIOTO-TIEAArOTHIECKIX PEKOMEHIAIMH MO YYeTy 0Co-
OeHHOCTEH TeMIepaMeHTa CTYAEHTOB ITO3BOJMT ONTHMH3HPOBATH MEX-
JMYHOCTHBIE B3aUMOJEHCTBUSI M CHU3UTH IICHUXOJOTMYECKYIO0 HAIpSDKEH-
HOCTb.

B pamkax paboter Hag mpoekrom [TIO POTOM-1407 — «be3omac-
HOCTBh 00pa30BaTeIbHON Cpenpl» OBUIO MPOBEIEHO IMHMIOTHOE HCCIIEAOBaA-
HHUE TI0 BBISBICHUIO THUIIOB TeMmepameHTa ctyneHToB TYCVYPa. Uccneno-
BaHHUE MPOBOJMIOCH C UCIOIB30BAHNEM CO3AaHHOTO I'. AW3EHKOM JHYHO-
ctHoro onpocHuka EPI, koTopslii BkitouaeT 57 BONMPOCOB, paclpeneseH-
HBIX II0 HIKaJaM 3KCTpaBepCUH, HeHpoTu3Ma U HeuckpeHHocTH [4]. Ilpu
paboTe ¢ OIPOCHUKOM HEOOXOIUMO Ha KaXKABIH BOIPOC OTBETHTH «Jla»
wm «Her», 00paboTKka pe3ysibTaToOB OCYIIECTBISIETCS ITyTEeM IOJcCUeTa
COBITAJICHHH ¢ KITI0YOM. J[arna3oH BO3MOXKHBIX 3HAYEHUH I10 IIKAJIAM KC-
TpaBepcHH U Heliporn3ma coctapisier ot 0 1o 24 6amios, a IO IIKaje He-
uckperHocty — ot 0 1o 9 6amroB. Pe3ynbraT cuntaeTcss HETOCTOBEPHBIM,
€CJIM TI0 TIKalle HEMCKPEeHOCTH HabpaHo Oojee mstu OamioB. MHAMBHIY-
aJIbHOE COUYETaHHE 3HAYCHUI SKCTPaBEpPCHU M HEHPOTH3Ma MO3BOJIAET OIl-
peAeInuTh TUIl TeMIIEpAMEHTa. BBICOKME 3HAYEHUS YKCTPABECUM U HEHPO-
THU3Ma XapaKTePHBI IJIsl XOJIEPHKOB, BHICOKasi SKCTPABEPCHU M HU3KUIT HEll-
POTHU3M — U1l CAHI'BUHMKOB, HU3Kasl SKCPAaBEPCUS U BBICOKUI HEMPOTU3M —
JUIS. MEJaHXOJIMKOB, HH3Kas 3KCTPaBepCHs M HHU3KMH HEHpPOTH3M — JUIA
¢nermatukoB [Ipu 3TOM ecny 3HaU€HMsI SKCTPABEPCHM MM HEHpOTH3Ma
HaxoJsTcs B mpepenax ot 11 go 13, Tun TemrepamMeHTa CUUTAETCsl HEBBI-
Pa’KeHHBIM.

Jns mpoBeneHus MccienoBaHus Oblla CO37aHa OHJIAMH-BEpCHs OIl-
pocHHKa AW3eHKa Ha OCHOBE I'yri-(popMbl. 3HaUEHHS SKCTPABEPCUH, HEH-
pOTH3Ma M HEHCKPEHHOCTH PACCUMUTHIBAINCH C MOMOIIBIO 3JIEKTPOHHOU
tabmunpel Excel, anms cratuctiaeckoir 0OpaboOTKH Pe3ylnbTaTOB HCIIOIB30-
BaJM IporpaMMy Statistica.

YyacTHHKaMU THUJIOTHOTO HCcleAoBaHusa ctanu 16 crtyaeHtoB TVY-
CVYPa. 3HaueHus MO IIKane SKCTPAaBEPCHU y CTYAEHTOB BaphbHPOBAIH B
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nuanasoHe ot 3 1o 20, no mkane Hepotusma: oT 5 1o 20, 1o mKajie Heuc-
KpeHHocTH: OT | mo 5. B Talmuie npencTaBieHO paclpeneleHHue HCIIbI-
TYEMBIX 110 YPOBHSIM 3KCTpaBepcHH M HeWpoTusMa. Oka3anoch, 4TO cpeau
CTYICHTOB Ipeo0IaJaroT JIMIa C BRICOKUM YpPOBHEM Heifpormsma (12 ue-
noBeK — 75%). BelpakeHHBIN THII TeMIepaMeHTa IPOAEMOHCTPUPOBAIH
11 gyenoBek: menanxonuku (7 dyenoBek — 44%) u xonepuku (4 demoBeka —
25%). Ocrapumecst 5 uenosek (31%) He NPOSABUIN BBIPA)KECHHOTO TEMIIE-
paMeHTa, IBOe U3 HUX OKa3aJicCh aMOMBEPTaMH C HU3KHM YPOBHEM HeWpo-
THU3Ma, OJIMH — aMOMBEPTOM C BBICOKUM YPOBHEM HEHPOTH3Ma, TBOE — IKC-
TpaBepTaMH CO CPEHUM YPOBHEM HEHPOTH3MA.

Pacnpeneﬂe}me HCIBITYEMBIX 110 YPOBHSAIM IKCTPaBEPCUM U HeﬁpoTPBMa

YpOBHH dKCTpaBEpPCHU/HEUPOTH3MA Huskuit  |Cpennuii| Beicokuii | Mtoro
Huskuil (MHTpOBEPTHI) 0 0 7 7
Cpenauii (aMOUBEpPTHI) 2 0 1 3

Bricokuii (3kcTpaBepThI) 0 2 4 6
Wroro 2 2 12 16

pe3yHLTaTBI MPOBEACHHOI'0 HCCJICIOBAHUA IIOKAa3bIBalOT, YTO HaW-
60HBHII/II>1 IIPOLUEHT CPEAU OMPOIIECHHBIX COCTABIAIOT CTYACHTBI C MEJIAaHXO-
JIMYECKUM TUIIOM TeMIlepaMeHTa. B nanbHeiimeM B pamMKax paOoThl Hax
MPOSKTOM IUTAHUPYETCS ONPEACIUTh CTCICHb YIOBJICTBOPCHHOCTH CTY-
JIEHTOB oOpasoBarenbHOl cpenoit TYCVYPa, a Takke M3y4nuTh BO3MOXKHOE
BIIMSTHHAC TEMIICpaMEHTa Ha STOT IMMOKA3aTelb.
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YUCJIEHHOE MOJAEJUPOBAHUE BO3HUKHOBEHMUS
U PACITPOCTPAHEHMUSI JIECHBIX HU30BbIX [IOKAPOB
.A. Cmapuesa, cmyoenmrka
Hayunwvui pyxosooumens B.A. Ilepmunos, npogh. OK/] HU TI1Y, 0.¢p.-m.H.
2. Tomcx, HU TI1Y, das44@tpu.ru

JlecHble moskaphl SBJIAIOTCS YPE3BBIYAHHO CIOKHBIMU U pa3pyLIUTEIbHBIMU
SIBICHUSAMH, UX IOBEJCHHE 3aBHCUT OT COCTOSIHHS JIECHOTO IOKPOBA, METEOPOIIO-
THYECKHUX YCIOBHH U penbeda MECTHOCTH. DTa CTAaThs MOCBALICHA pa3paboTke Ma-
TEeMaTHIECKON MOJEIH JUI U3y49eHHS PACIIpOCTPaHEHHSI M BOZHUKHOBEHUS JIECHBIX
noxapos. B HacTosmeit paboTe NpUBOAATCS pe3yNbTaThl pacdeTOB BOZHHUKHOBEHHUS
HH30BBIX JIECHBIX MOXKapOB Ha OCHOBE o0Imel MaTemarudeckoid mogenu [1]. B co-
CTaB MOJZENHN BXOJT BCE BaXKHbIE (DH3MKO-XUMUYECKHE IIPOIECCHI TOPEHHS: CYIIKa
TOpIOYEro Marepuaia, HMHPOJIN3, CXKUTAHHE IIOJYKOKca, TypOyJEeHTHOE CropaHue
razoo0pasHbIX  NPOAYKTOB. lcrmoib3oBaHHE  HPOrpaMMHOrO  OOeCredeHHUs
PHOENICS no3zBossier TecTupoBath pa3pabOTaHHYO MOJEIIb.

KiroueBble ci10Ba: JeCHON MOXap, MareMaTH4ecKas MOAENb, MHOrodasHas
cpena, HU30BOM Mmoxap.

Crenys noaxomy MHOro(ha3zHOr0 MOJEIUPOBaHMUs, JIEC pacCMaTpHBa-
€TCs KaK XMMHUUYECKH aKTHBHAs MHOTO(a3Hast Cpejia, CoAepIKaIlas ra30Byro
(basy ¢ o6beMHO foneit ((pg) U KOHAEHCHPOBaHHYIO (asy ¢ 0ObeMHO J10-

neii () [1].
MaremaTtnyeckas 3a1a4a CBOAUTCA K CUCTEME YPAaBHCHUS (1)

0 0 oD
(p®)+-L(pu;,®-Tgp ) == Sgp . 1
Gt(p )+axi(Pul @)axl_ ) (1)

3nech ¢ — BpeMs; X; — IpocTpaHCTBeHHas KoopanHata (i = 1, 2, 3); p —
IUIOTHOCTH Ta30BOM CMecCH; #; — KOMIIOHEHTa CKOPOCTH B HAIpPaBICHUH X;;
I' — kospduument mupPysnoHHOoro odMeHa, Sy — HCTOUHHMKOBBIH UJIEH;
(¢ — 00bEMHas 11011 Ta30BOK  (hasbl, NIPMHUMAETCA PABHOM B ypaBHEHHH
(1) xak @¢ = 1— @, TAE @, — 0ObeMHas 0N KOHAEHCHPOBAaHHOH (as3kl,
3HauYe€HHE KOTOpOi oueHb Majo (¢, < 0,016). [T1oTHOCTB raza paccuuThIBa-
€TCsl U3 YPaBHEHHsI COCTOSHUS HCaIbHOTO Tra3a JUIsi CMECH Ta30B:

3 ¢
P=pRT ) -,
a=1"a
re p — AaBieHue rasza; I — abcomoTHas TemmepaTypa rasa; R — yHHBep-
caylbHasl Ta30Basl MIOCTOSTHHAS, C, — MAcCOBAst IOJIS, O — BUJ Ta30BOH CMECH;
(uapexc o= 1, 2, 3, rae 1 cOOTBETCTBYET KUCTIOPOLY; 2 — YrapHOMY Trasy;
3 — BceM JpyruM KOMIIOHEHTaM T'a30BOM cMecH); M — MOJeKyJIsapHas Mac-
ca; 0. — KOMIIOHEHTa Ta30Boii (a3bl.
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PacuérHyro obmacTs pa3duBaeM Ha HEKOTOPOE YHCJIO HEIepeceKaro-
IIMXCS KOHTPOJBHBIX OOBEMOB. 3aTeM HCXOOHYIO CHCTEMYy ypaBHEHHUI
HHTETPUPYEM TI0 KaKJOMYy KOHTpoIsHOMY 00BEMY. [lomyuenHas cucrema
anreOpanyecKnx ypaBHEHHH, BOZHHKAIOIIAS B IPOIECCE MUCKPETH3AINH,
pemanace ¢ moMoineko Mmeronga TDMA [2].

braropaps mporpammuomy obGecnieduennto PHOENICS paspaborana
MHOTO(a3Hasi MOJIeNlb, MHULUHUPYIOIIAsi BOBHUKHOBEHHUE, PACIIPOCTPaHEHNE
JIECHOTO TNOXapa, a TaKKe YUYNUTHIBAIONIas BCE BAXHBIE (HH3MKO-XHMUYEC-
K{€ TIPOLECCH: CYIIKY, MHUPOJIN3, CKUTaHWE IIONYKOKCa, TypOyJIeHTHoe
cropanue ra3oo0pa3HBIX MPOJIYKTOB IMHUPOJIHM3a, OOMEH Maccoi, MMITYJb-
COM W DHEpTHeH MexXIy razoo0pa3HOi U TBepmou (azoif, a Takxke TypOy-
JICHTHBIH M KOHBEKTHBHBIA MOTOK raza. Kunernka tuma AppeHuyca uc-
MONB3YETCS A TETePOTCHHOW peaknuu (CyIIKa, MHPOIW3 W COKUTaHWE
MOJYKOKCA), & KOHIENIHS BUXPEBOTO PACCESTHUS MIPUMEHSIETCS IS MOZE-
JUPOBaHUS Ta3000pa3Horo cropanus. Mozaens Oblla TOATBEP)KICHA C HUC-
MOJTF30BAHNEM JKCIIEPHUMEHTANBHBIX JaHHBIX 110 M3yYSHHIO pPacIpocTpa-
HEHHUs TIoXKapa B Jioke WUrojok cocHsl [3]. IIporHosupyemasi ckopocTh
pacnpoCTpaHeHHs OTHA COTJIacyeTcs ¢ SKCIEPUMEHTAIbHBIMU 3HAUCHUSIMU
1 TIOJTy4aeTCsl IPH PA3IUUHBIX CKOPOCTSIX BeTpa (0T 1 10 3 m/c).
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tihonova4@mail.ru, yakushhl995@mail.ru,
regina.zinovieval 996(@mail.ru, gmej96@mail.ru

JlaH aHanu3 METOJOB y/aJeHHs a30Ta U3 CTOYHOM KuaKocTH. McenenoBanue
HPOBOAMIOCH Ha SKCHEPUMEHTAJIBHOH yCTaHOBKE, COCTOSIIEH M3 TPEX OCHOBHBIX
30H: OECKHCIOpPOAHOH, a’dpoOHOH A OKUCIECHUS OPraHWYeCKHX COCIUHCHUH,
a’poOHOI ISl OKHCIIEHHs a30TcoAepKaluX coenuneHunii. [lepBolii stam uccnemo-
BaHUs IPOBOAUJICA HAa HUCKYCCTBEHHO l'lpl/IFOTOBJ'[eHHOi/'I CTOYHOU XKUOKOCTHU, pE-
3yJIbTaThbl I/ICCJ'[eIlOBaHl/Iﬁ ITO3BOJIMJIN BBIABUTH 06J'[aCT]> IPUMECHCHUA YPaBHCHUA
MaTepuaIbHOro 6ajgaHca Mo a3oTy.

KuroueBble cioBa: IeHUTPUPHKATOP, A3POTEHK, HUTPUDUKATOP, MaTepH-
aNbHBIN OanaHc, a30T, MUTATENBHBII CyOCTpaT.

Hacrosmas paboTa nocBAIeHa H3yYEHHIO IPOLECCOB yaaleHHs a30Ta
METOJIOM HUTpHU(PUKAMU-TeHUTpUPHUKaIU. OCHOBHOH €TI0 SIBIISETCS
IpOBepKa ypaBHEHUI MaTepUalIbHOrO OanaHca MO a30Ty M PACTBOPUMOMY
kuciopoay [2]. MccnenoBanus NpoBOJMINCH HA SKCIIEPUMEHTAILHON ycCTa-
HOBKe (puc. 1), cocrosmeii n3 Gaka-peryasTopa, ASHUTpU(PUKATOpA, adPo-
TeHKa, HUTpH(uKaTopa, MEeMOPaHHOTO MOIYJISl M OaKa HaKOITUTEIS.
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Puc. 1. Cxema sKcepHMEHTAIBHOM yCTaHOBKU: [ — OaK-perysrop;
2 — nenurpudukaTop; 3 — a3poTeHK; 4 — HUTpUPuKarop; 5 — Gak-HAKOIUTEINb;
6 — MeMOpaHHBIit MOy b
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B mpoBeneHnu SKcnepuMeHTa NPHHAMAIM YYacTHE MaruCTPaHTHI
nByx kadenp BuB n KOHECKO Hosocubupckoro rocyaapcTBeHHOTO ap-
XUTEKTYPHO-CTPOHUTENbHOTO YHUBepcuTeTa (CnbctpuH). Tak Kak yCcTaHOB-
Ka HaXoIUTCs B JabopaTopuu Kadenpsl BOJOCHAOKEHUS U BOIOOTBEICHHUS,
IIEPBBIN 3TaIl UCCIEN0BAHUM NTPOBENEH HA UCKYCCTBEHHO IIPUTOTOBIEHHON
CTOYHOMH >KHIKOCTH, BTOPOIl OyeT MpOBOAUTHCS Ha HATYypaJIbHOW CTOYHOM
KHJIKOCTH, MOCJIC MEPBHUYHBIX OTCTOMHHKOB Ha HOBOCHOMpPCKOW CTaHIIUU
aspanuu. IIpuroTtoBneHHas CTOYHAs JKUIKOCTh HMeNa CIeAyHoIiue
MoKa3aTeju: B3BelleHHble BemniectBa — 220 mr/n; BIIK ., — 250 Mr/ir; a3ot
aMMOHMHHBIH — 30 Mr/it; pocdop — 14 mr/n; pH ot 7-8 en.; Temnepatypa —
15-20 °C. B xadecTBe COCTaBISIOIINX UCKYCCTBEHHOM CTOYHON KUAKOCTH
SIBISUTHCE: THIPOKCHI] aMMOHUS, CIIUPTHI, PACTHTEIbHBIE W )KUBOTHBIC JKH-
pBl 1 Oenku. J[aHHYIO SKCHEPHMEHTAIBHYIO YCTAHOBKY MOXKHO OTHECTH K
YHHUBEPCAIBHOM, TaK KaK OHA ITO3BOJIAET UCCIIEI0BATH MIPOIECCHI HE TOIBKO
JeHUTPpUUKAIH-HATPUPHIKAIHHN, HO U MPOLIECCHl MEMOPAHHOM TEXHOIOTHH.

boina m3ydeHa MeMmOpaHHash TEXHOJOTHS, KepaMHYeCKuil MeMOpaH-
HBI MOJyNb pa3Meliaercs B HUTpU(]UKATOpe, Tak Kak Ha 3TOW CTaIuu
OYMCTKU W3BJICUYEHBI PACTBOPUMBIC OpraHMYECKUE 3arps3HEHHs, CII0CO0-
HBIE BBI3BaTh OBICTPOE 3aCOPEHHUE MTOP MEMOPAHHOTO MOJYJIS.

3amycK yCTaHOBKM OBUT HAa4aT C 3allOJHEHUs 30H a’pallii aKTHBHBIM
WJIOM, B3ATBHIM U3 a’poTeHka ¢ HoBocnOupckoii cranuuu aspanuu. [1puse-
36HHBIC CTOKHM MMENH CJEAYIOIINe 3HAUeHHs: KOHIIEHTpanus — 2 T/1; WIIo-
BEIf mHACKC — 150 Mir/T; pH — 7,4; a30T aMMOHUIHBIIH — 16 MT/7; a30T HUT-
patoB — 8 mr/ir; a3ot HUTpUTOB — 0,08 Mr/1. ['Mapobronorniecknii aHATN3
MOKa3al, YTO MNPHUCYTCTBOBAIM MNPOCTEHIINE WHIUKATOPHl KaK HU3IIETO
(Aspidisca costata, Paramecium caudata), Tak u Beicrero (Cathypna luna,
Calliolina vorax) Tpoduueckoro ypoBHs. KoHTponb 3a paboToil ycTaHOBKH
MIPOU3BOIMIICA TIO CIETYIOUIUM aHAIN3aM: THIPOOHOIOTHUYECKOMY, CYXOMY
BelIeCTBY, WIoBoMy HHAekcy, pH. Uepe3 10 nHell KoHIEHTpauus wia B
30Hax JNEHUTPUPHUKATOPA, a3pOOHON 30HBI U HUTPUPHKATOPA BHIPOCIA JIO
2 r/n. KauecTBO OUMILEHHOW CTOYHOM HIKOCTH TPEJICTABICHO B TAaOJIHIIE.

IToka3aTeiu Ka4yecTBA OUHIIIEHHOM CTOYHOM KUIKOCTH

Ne ITokasarenun 3HaueHus TOKa3aTeIs, Mr/JI
Jes-p Asp-x Hut-p

1 XIIK 89,3 86,9 83,4
2 A30T aMMOHUS 0,88 0,66 0,38
3 Hutputst 0,25 0,26 0,28
4 Hutparsr 1,09 1,64 1,72
5 | Cynbgarst 0 0 0

6 Xnopuibl 34,7 37,4 29,4
7 Dochop 7,43 7,3 5,78
8 | AxruBHas peakius (pH) 8,3 8,37 8,36
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Crnemyromuii 3Tan OyaeT IpOBOIAUTCS HA HATYPAaTbHON CTOYHOM KH1-
koctu OCK HoBocubupcka u Bo3mMoxxkHO VcknTrMa. DKCepUMEHTAIbHAS
yCTaHOBKa OyJeT MOANMUTHIBATHCS OCBETIEHHON CTOYHOW XKHIKOCTBIO U3
MEPBUYHBIX OTCTOWHHUKOB.

BrimonHeHHbIe HccaenoBaHus MOKa3aly, 4To JJIs ONpEeNIeHUs Tpe-
OyeMoil crerneHn penupKyJSIUA HUTPUGUIMPOBAHHOTO aKTHBHOTO WA B
(bopmyne MaTepHanpHOrO OanaHca ompeneneHue a30Ta AN ey 5, HEPBOHA-
YabHO MOXHO TIPUHUMATH paBHBIM 0.

JUTEPATYPA
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B skcnepumenTe uccnenyercs BiusHue meau Ha Bun Tubifex. DkcnepuMeHT
rmokasai, 4To npu koHueHrpanuu mead 0,001 Mr/a ¥ MEHbIIE YEpPBH HE HUCIIBITHI-
BaroT HeratuBHOro BiausHus, a 0,002 mr/i u Oonbliie BeAET K CHIKCHUIO YUCIICH-
HOCTHU Y TUOEIH TyOUDHUIUI.

KiaroueBbie ci10Ba: JOHHBIC OTIOXKEHHS, MEIb, TyOH(DUIMABI, MAIOIIETHH-
KOBBIC YEpPBH.

B HacTosiee BpeMs IOYTH BCe BOJOEMBI 3arpsA3HEHBI TSHKEIBIMU Me-
TaJy1aMH, OOJIBITHHCTBO KOTOPBIX 00J1aat0T OMOIOTHYECKOH aKTUBHOCTHIO
U B CpaBHEHHHM C OpPraHMYECKHMMM COEJAMHEHHUSMU HE TOJBEpraroTcs
TpaHc(hopMaIyi B OPraHu3Me TUAPOOHOHTOB, MEIJICHHO MOKHUAas OMOIIO-
rugeckuil ik [1]. Menp siBIsieTcst HEOOXOUMBIM 3IIEMEHTOM M1 HOP-
MaJBHOTO TPOTEKAHUS MHOTHUX OMOXUMHYECKHX IPOILECCOB B OpPTaHHU3ME
BCEX KHBBIX CYIIECTB, HO IIPH ONPEACICHHBIX KOHIICHTPAIMAX HOHOB MEIH
B BOJHOH cpele Meab CTAaHOBHUTCS TOKCHYHOH U OPTaHW3MOB H MOXKET
MpUBECTH K TnOenr. B mpupoaHbIX BogoeMax KOHIIEHTPALUsS MeIu KoJeo-
nercs ot 0,001 mo 0,98 mr/n. B mpuponHbIX Bogax MeIs YCUIEHHO COpOH-
pyeTcs Ha TTUHHUCTBIX YaCTHIIAX, YTO OMpeessieT €€ MOBBIIMIEHHOE COnep-
JKaHWe B IOHHBIX OTJIOKEHUAX [2].
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TyOnunnasl — KI1accH4ecKue TPYHTOEIb], TTOTPEONISIOT B MUY pa3-
JIararouIfecsl OPraHWYecKHe BELIECTBA M YAaCTHIBI, HalpHMep a’poOHbIE
6akTepun. MaJOIIETHHKOBBIE YEPBH 3aryIaThIBAIOT WJI C TMECKOM U MPO-
(UIBTPOBBIBAIOT Yepe3 CBOW KHIEYHHUK. 32 OTHHU CYTKHA OCOOH MPOITyCKa-
I0T KOJIMYECTBO MaTepHasa, BO MHOTO pa3 MpeBBIIAlolIee BeC UX cOoOCT-
BeHHOro Tena. Hapsity ¢ aTuM HabmromaeTcsi MUHEpai3anus pomycKae-
MOTO Yyepe3 KUIICYHUK IPYHTa, TAKUM 00pa3oM, MOCTYMAIOIINE OpraHuye-
CKHE BEIECTBa OTYACTH HCIOJIB3YIOTCSl TPyOOUHUKAMHM JUTsl MUTaHus. Yem
CKy/JIHEe TPYHT OpraHUYECKHM BEIIECTBOM, TeM OOJIbIIe IPyHTa TpedyeTcs
3arjaTelBaTh ¥ MPOGUILTPOBEIBATH Yepe3 CBOW KUIICYHUK 4epBsiM. MecTo
pacipocTpaHeHus] TPYOOUHUKOB pacroiaraeTcs Ha JHE 3aWICHHBIX CTOS-
YHX MPECHBIX BOJOEMOB, 3arpA3HEHHBIX OPTaHUKOW peKax, pydbsx U 03ep.
On#u cnocoOHBI 00MTATh B OYEHB 3arpsi3HEHHBIX Bojax. [loaToMy akTyais-
HBIM SIBIISIETCS TPOBEJICHIE JTA0OPATOPHBIX SKCHIEPUMEHTOB U U3yUECHHE BIIHS-
HUS TIOCTYIUICHUSI MEIIM HA TOHHBIX OECIIO3BOHOYHBIX — TyOoudummy [3-5].

Lenpto paboTHI ABIATIOCH U3YUECHHE BIMSHUS PA3IHIHBIX KOHIIEHTPa-
LU Me Ha COO0IIECTBO TYOH(DUIIUIOB.

B skcniepumente ucnonb3yercst Bua tyoupunma — Tubifex. [ns uc-
CJIEZIOBaHUS Pa3lIMYHBIX KOHIEHTpAIMH MeI Ha COOOLIEeCTBO TyOH(HITHT
KayecTBe cyOcCTpara HCIIONIB30BAIM IPOCESHHBIA TPYHT, KOTOPBIH OBLI
orobpaH B T. ToMck, B p. ToMb B paiioHe pedHOro Bok3aja. Uepsu mome-
IIEHBl B aKBapHyM C a’paTopoM, Iepej MEepBBIM 3KCIICPUMEHTOM ajarTa-
IIMOHHBINA MEPUOJ] Y HUX COCTABIISUI TPH HEIENN. DKCIIEPUMEHT IIPOBOANII-
cs1 B yueOHo# nmabopatopun TYCYPa. Temneparypa B moMeeHHH Koyeo-
nercsa ot 17 go 22 °C. ITogkopM OCYIIECTBISIICS OAWH pa3 B TPHU HEAETH
MPEABAPUTENBHO Pa30yXIIMMHU B BOJE OBICTPOPACTBOPHMBIMH JPOXIKAMH.
Jlnist u3ydeHus BIMAHUS Pa3IMUHBIX KOHLEHTPALMH MeIu OBbLT MMOCTaBIICH
CJIEYIOUIUI SKCIIEPUMEHT:

1. lecsats ocobelt TyOuduuua amuHou 1-2 cM B oJHO# EMKocTH. Bee-
ro 4 emxoctu o 100 mut Bonbl — 50% muctunnupoBannoit u 50% npensa-
putenbHO HacTosBielcs U 50 r rpyHTa. B éMKOCTSIX cienyrolye KOHIEH-
Tpauuu Menu: Ne 1 — 1 r va qutp; Ne 2 — 0,5 r Ha nutp; Ne 3 — 2 1 Ha nuTp;
Ne 4 — xonTpons. Uepes 15 4 B émroctsix Ne 1-3 Bce 4epBu ObUIM MEPTBEL.
B xoHTpoOIIE YepBH KUBHI.

2. Hecstb ocobeit Tyoudumma mmHon 1-2 cM B ogHO# éMkocTH. Bee-
ro 4 émkoctu o 100 M Boasl — 50% muctunnupoBanHoi u 50% npeasa-
putenpHO HactosBineiica u 50 r rpyHTa. Cnemyromue KOHIEHTPALUH Me-
mu: Ne 1 — mpenenbHO momycTtuMasi I PbIOOX035HCTBEHHBIX BOJOEMOB
0,001 mr ma mutp; Ne2 — 0,0005 mr wa mutp; Ne 3 — 0,002 mMr Ha JHTP;
Ne 4 — konrpons. ExxenHeBHO HaOMOAaICS BU3YaJIbHBII OCMOTp. YepBHU BO
Bcex €MKOCTSX IOoJaBaiy Npu3Haku >ku3Hd. Ha 18-if neHp ObLT mpousse-
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neH mepecdet: Ne 1 — 10 xwuBbIX ocobeit; Ne 2 — 12 sxuBBIX ocobeit; Ne 3 — 5
JKUBBIX ocobeit; Ne 4 — 15 xuBbIX 0cobeit. MOXKHO cenaTh BBIBOA, UTO MPH
cTaOMIIBHOM TeMIepaType B MOMEMICHWH U MPH MPEIeIbHON JOITyCTUMON
KOHIICHTPALIM! YePBH MOTYT CYIIECTBOBATH, TP KOHIICHTPALIMH B JIBA pa3a
MEHBIIIE YePBU PA3MHOXKAIOTCS, a TIPU KOHIIEHTPALUU B JIBa pa3a OOJbIIe
YepBU WCTIBITHIBAIOT HETATHBHOE BO3ICUCTBHE, U YUCIEHHOCTh COKpAIIIAeTCsl.

3. decats ocobeit Tyoubumn amuHoi 1-2 cM B oaHO# éMkocTH. Bee-
ro 5 émkocreit o 100 M Boas! — 50% auctwinuposanHol u 50% npensa-
putenbHO HacTosiBieics u 50 r rpyHTta. TemmepaTypa B MOMEIIEHUU KO-
nebanack ot 15 no 19 °C. Cnenyromue koHIeHTpamu Meau: Ne 1 — mpe-
JIENIHO JIOTIYCTHMAsi UL PBHIOOX03HCTBeHHBIX BomoemoB 0,001 mr Ha
utp; Ne 2 — 0,0005 mr Ha utp, Ne 3 — 0,002 mr Ha utp; Ne 4 — 0,0015 mr
Ha uTp; Ne 5 — koHTpOb. IlepBoIif mepecuér ObUT Yepe3 Tpoe CyToK. TeM-
nepaTypa B MoMenIeHnn 16°, 9UCIeHHOCTh TYOU(UITNI He H3MEHWIACh HU
B oxHO#1 émKocTH. Ha cegpmele cyTku B Ne 1 — Gpi10 0OHapysxeHo 11 oco-
6eif, 10 u3 xoTophIx xuBbIe; No2 — 12 ocobeit, 10 xwuBbix; Ne 3 — 15 oco-
ocii, 7 xuBbiX; Ne4 — 10 ocobOeii, 8 xuBbix; Ne 5 koHTpOJIE — 16 ocobeit, 9
*uBbIX. [locnenuuii mepecuer — BoceMHammateie cyTku: Ne 1 — 10 ocobetd,
10 xuBbIx; Ne 2 — 12 ocobeii, 10 xkuBbIx; Ne 3 — 7 s)UBBIX 0coOei; Ned —
8 *xuBBIX 0cobeit; Ne 5 kKoHTposb — 12 KHUBBIX 0COOEH. DKCIIEpUMEHT MOKa-
3aJl, YTO YE€PBU YYBCTBUTENbHBI K BHEIIHEH TemnepaType. KoHueHTpauuu
0,002 u 0,0015 mr/n sBnsteTcs A yepBeit Ooiiee HEraTUBHOM.

[IpenBapurenbHas 00pabOTKa MOMYYCHHBIX PE3YJIBTATOB SKCIIEPHU-
MEHTa TOKa3aJia W3MEHEHHE YMCICHHOCTH TYOH(DHINA TPU BIUSIHUHU pa3-
JUYHBIX KOHIEHTPAUXH MeIH, KOTOpOe MPeICTaBlIeHa Ha puc. 1.

YHCIEHHOCTD TypOULML
Ha | BKCTIepUMEHT

Loacfn | 2ecfn |050cn] O 0,001 | 0,0005 0,002 0,001 | 0,002 | 0,0005 0,0015
mrfn mrfn mrfn wmrfn mrfn mrfn mrfn
20.11.2018 04.12.2018 25.01.2019
1-3 cyrkn 0 0 0 10 10 10 10 10 10
7 cytkn 10 7 10 8 9
18 cyTkn 10 12 5 15 10 7 10 B 12

B YucaeHHooTb Ha 1-3 cyTeM B 4YACNeHHOCTb Ha F CyTHK B YucneHHocTs 18 oyTen

Puc. 1. V3amMeHeHne yncaeHHOCTH TyOU(PUIIIOB MPH PA3IIHBIX KOHIICHTPALMSIX MEU

73



Takum 00pa3oMm, Ha OCHOBAaHHH IPOBEJCHHBIX HCCIEIOBaHMH ycCTa-
HOBJIGHO, YTO TyOM(QHUIMABI pearupyroT Ha Temmeparypy. llpm HHU3KHX
TeMIepaTypax YHCICHHOCTh cHipkaeTca. [Ipm xonmentpammu 0,0015 u
0,002 mr/n y uepBeli CHMKAeTCsl aKTUBHOCTB. [10/1 MUKPOCKOTIOM BBISIBIIE-
HO, YTO TeJI0 YepBeH 3TOro BHJAA B KOHTPOJE MMEET OKPacKy pO30BaTOTO
OTTEHKa, a ¢ KoHUeHTparwmeit meau 0,002 Mr/im — ajnoro oTTeHKa. Y CTaHOB-
JIeHo, 4To Oonbire KoHueHTpauu Meau (0,5; 1 u 2 mMr/m) BenyT k rudenu
tyondummn, a manse (0,002; 0,0015 Mr/a) — K CHIU)KCHUIO YHUCIICHHOCTH.
PesynbraTel paboTel MOTYT OBITH HCIIOJIB30BaHBI TP MPOBEICHUN 3KOJIO-
TMYECKOT0 MOHUTOPHHI'A COCTOSIHUS TIOHHBIX OTJIOKEHUH.
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YAK 005.931.12
AHAJIN3 TIPOOUIIAKTUYECKUX MEPOIIPUATHI 1O
CHMXEHUIO HECYHACTHBIX CJIYYAEB HA TIPOU3BOJACTBE
H.A. ZKamxapan, cmyoenm; E.H. Cmaodpoeckasn, douenm, K.m.H.,
Kag. mexunocghepnon 6ezonacnocmu
2. Kemeposo, KemI'V, zhamharyan.nikita@mail.ru

PaccmarpuBaroTCst BOIIPOCHI BO3MOXHBIX NPO(UIAKTHUECKAX MEPOIPHSITHH,
HAIpaBJICHHBIX HA CHW)KEHHE HECUYACTHBIX CITy4aeB Ha MPOHM3BOACTBE. [IpuBOAMTCS
PST IPUYHH KaK TEXHUYECKHX, TaK U MICHXOJIOTUYECKUX, U3-32 KOTOPBIX BO3HUKACT
PHCK MPOM3BOJACTBEHHOTO TPaBMATH3Ma.

KawueBble cjioBa: HeCYaCTHBIN CiTydail, IPOU3BOACTBEHHAS TpaBMa, Mpod-
3a00J1eBaHUS.

OxpaHa TpyJa B OpraHU3alMIX WIA HAa OPEANpUATHIX ObLIa M OCTa-
€TCs HEOThEMJIEMOM YacThIO TEXHOJIOTHYECKOro mporecca. [lpu mpowus-
BOJICTBE J1a)K€ HECIIOKHOW MPOAYKIHMH Ha paboyeM MecTe MPHUCYTCTBYET
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PHCK BO3HHKHOBEHUSI OIIACHOCTH. HecuacTHBIN citydail Ha IPOU3BOJICTBE —
3TO Pe3ynbTaT BO3JCHCTBHS ONACHOTO WJIM BPETHOTO NMPOH3BOACTBEHHOTO
(dakropa. HecuacTHBIC clTyuau 3aKaHYMBAIOTCS TPABMOM, OCTPBIM Mpog3a-
GoneBanneM (Iocie OJHOKPATHOTO B TEUEHHE CMEHBI BO3ACHCTBUS BPEA-
HOTO (haKTopa), OTpaBJICHHEM, TEIUIOBBIM YIapoM, OKOTOM, a WHOTIa U
JIeTaIbHBIM HCX010M. K coXkaleHHIo, CMEpTHOCTh OT HECYACTHBIX CIIydacB
Ha TIPOW3BOJICTBE CTOUT B OJHOM PSAYy CO CMEPTHOCTBIO OT CEpACYHO-
COCYIWCTBIX U OHKOJIOTHYeCKuX 3aboiesanuit [1]. Curyammsa ycyryomser-
csl TeM, 4TO 3Ta MpodieMa NopakaeT IPEUMYIIECTBEHHO MOJIOABIX TPYIO-
CIIOCOOHBIX JIFONIEH.

Kakum xe 00pa3oM MOXHO YMEHBIIUTH KOJIWYECTBO HECUACTHBIX
CJly4aeB M CMEPTHOCTb OT HHX Ha Mpon3BojacTBe? K TakuM MeponpusiTHIM
MOYKHO OTHECTH NMPOGMUIAKTHKY IPOU3BOJACTBEHHOTO TPAaBMaTHU3Ma.

Cpenu OCHOBHBIX IIPUYMH HECUACTHBIX CIIydaeB Ha IIPOHM3BOJICTBE
BBIJICIISIIOT TPHU TPYIIBI: TeXHUYECKUe (0TKa3 B pabore o0OpymoBaHUS),
OpTaHM3aLMOHHbIE (HEIOCTATKN B OPraHU3allH TPy/a), ICHXOJIOTHYECKHe
(cBsi3aHBbI ¢ oIIMOKaMK pabOTHHKA). Bce 3TH IPUYUHBI TaK MM UHAYE, CBSI-
3aHBI C YeJ0BeYecKuM (akropoM. Yare Bcero HecyacTHBIE CITydau IPOHC-
XOOAT IO BUHEC CaMHUX ITOCTpaaaBIIUX M3-3a HeCOGJ’[IO}IeHI/IH IMpaBHUJI TCXHU-
Kn 6e3omacHocTH [2]. MOXHO BBIAEIHTH HECKOJIBKO IPHUYMH HECYACTHBIX
Clly4aes.

Bo-mepBbIX, ¢ pa3BUTHEM HAYKH M TEXHUKH OMACHOCTH pacTeT ObIcTpee,
YeM COBEPILEHCTBYIOTCS MICHXO(H3HUONOTNUECKHE OCOOSHHOCTH YeJIoBeKa.

Bo-BTOpBIX, 4eNIOBEKY CBOHCTBEHHO OIITHOATHCS.

B-TpeTBI/IX, YCJIOBEKY CBOMCTBEHHO anafnTupoBaTLCAd K HN3MEHAIO-
IIAMCSI YCIIOBHSIM, TaK OH ITOCTETICHHO MPUBBIKAET K OMACHOCTH.

B-ueTBepThIX, YENOBEK MPUBBIKAET K HApyIICHUSIM NpaBwI Oe3omac-
HOH paboThI, Tak KaKk He Ka)KJoe HapylleHHe Mep 0€30MacHOCTH MPUBOJHUT
K HECYACTHOMY CIIydaro.

Taxke B MOBEACHUH YEIOBEKA BBIJCISIFOTCS TPU COCTAaBHBIE YacTH,
KOTOpBI€ MPUBOJAT K HECYACTHBIM CIIydasiM: MOTHBAI[MOHHAsI, OPUEHTUPO-
BOYHasl, HCIIOJIHUTEIbCKASI.

K nepBoii yacTu OTHOCSATCS NPUYUHBL, CBA3aHHBIE C MOTUBALIUOHHOU
YacThIO TOBE/ICHHSI YEJIOBEKa, MOTUBBI HapyIIEHUI MpaBuil 0€3011acHOTO
MIOBEACHUS SIBIIAIOTCA B JJAHHOM ClTydae IPUYMHAMH TpaBMaTu3ma. Pabot-
HUKH HapylIaloT MpaBuia 0E30MacHOCTH 10 MPUYMHAM SKOHOMHHU BpeMe-
HHU, Oe3HaKa3aHHOCTH, IEPEOleHKEe COOCTBEHHOro OmbITa. OCHOBHBIMH
METOJIaMH NMPOHUIAKTUKN HECYACTHBIX CIy4aeB JJIsi MOTHBAI[HIOHHOM 4ac-
TH TIOBEJICHUS SBILIFOTCS: aKTHUBHAs IpOIaraHja MpaBW U METOJOB 0e30-
MACHOTO TPYZa ¥ NPUMEHEHNE METOINK TTOOIIPEHUsI, HaKa3aHHS.

K crenyrouieil rpynmne, cB3aHHON ¢ OPHUEHTUPOBOYHOW YACTBHIO MO-
BEJICHHS, OTHOCSITCSI HapyIIeHUs MPaBui 0e301acHON paboThl BCIENCTBHE
HEe3HAaHUsI HOPMAaTUBHBIX JJOKyMEHTOB, CIIOCOOOB obecrieueHns 0e301acHo-
CTH W TpaBWJI 3KCIUTyaTanuu oOopynoBaHusi. OCHOBHBIMHU cCIIOCOOaMu
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MPOGUIAKTHKY B TAHHOM CIIy4ae SBISIOTCS MPOQPEeCCHOHANTBHOE 00yUCHUE
1 0TpabOTKa HABBIKOB X YMEHHH O€30TaCHBIX AEUCTBHIA.

U x nocnenHey rpymnmne, CBSI3aHHOW ¢ MCIOJHUTENBCKOM 4acThiO MO-
BEJICHIUS, MOXXHO OTHECTH HapyIICHHS TIPABIII M HOPM 0e30TacHOH paboTHI
BCJICJICTBHE MICHUXOJIOTHYECKUX U TMCHXO(HU3NOIOTHIECKUX KadecTB paboT-
HUKa, & IMEHHO: OCOOCHHOCTH TeMIIEpaMEHTa XapakKTepa, IIIOXOro caMo-
YyBCTBUS, MIEPEyTOMIICHHSI M MHBIX HEaJeKBAaTHBIX COCTOSHHMA. 31eCh OC-
HOBHBIMH CHOCO0aMHU NMPOQHIAKTUKU SIBISIOTCS NPO(ECCHOHANBHBIN OT-
00p, peBapUTEIbHBIC U IEPUOTUUCCKUE MEUIIMHCKUE OCMOTPHI.

Taroke Heb3s HE OTMETHThH P MPOPHIAKTHUCSCKUX MEPONPHSITUH,
MPEyCMOTPEHHBIX 3aKOHOIATeNFHOM 0a30it PD:

— CBOEBPEMEHHOE ITPOBECHUE CIEIUAIbLHON OLICHKH YCIIOBUN TPYy/a,
OCYIIECTBIIAIONIEECS HE3aBUCHMOKN opraHm3anuei. Llenpio ee sBiseTcs
BBISIBJICHHE OTACHBIX YYaCTKOB, 30H NMPEObIBAHMS YEIOBEKA IIPH BBITIOTHE-
HUY (QYHKITHOHATLHBIX 005S3aHHOCTEH, 3aKIFOUEHIE O METOIaX YCTPAHCHHUS
3aMeUaHui, B WX YHCJIE 10 HCIOJb30BAHUIO CPEACTB HHIUBUAYATHHOU
3aIIUTHI ¥ HHBIX MEPax MPeA0CTOPOKHOCTH, Ha3HAUCHHE KOMIICHCAIINHA 32
BPEIHOCTH M OIIACHOCTH TPYIOBOTO MPOIIECCa;

— BBIZa4a paboTojaTesieM crenoaexapl, crenodysu u CU3 cormacHo
HOpMaM U cootBeTcTBYIOmM TpeboBanusmM ['OCTo u CYOT;

— TePUOANYECKIE TIPOBEPKU COCTOSHHSA Pa0OUYNX MECT U TEPPUTOPUI
npeanpusaTus Ha cootBercTBUe Tpeboanuii OT u Th;

— CBOEBPEMEHHOE PearMpoBaHKE CO CTOPOHBI paboTomarens Ha oOpa-
IICHUsT paOOTHHKA, NaKe HE3HAYMUTENIbHBIC, O HApyIICHHH TpeOOBaHUM
TIPaBHI;

— CBOEBPEMEHHOE MPOBEACHNE HEOOXOTUMBIX BUIOB HHCTPYKTAXKEH.

HecuacTHslii ciydaif mOTOMY ¥ Ha3bIBA€TCS CITydaeM, 9TO 00YCIOBIICH
0OJIBIIUM KOJHYECTBOM (PAKTOPOB, KOTOPBIC OYEHBb TPYIHO y4YECTh, HPE-
BUJIETh, NpeacKa3aTh nociaeAacTBus [3]. OqHaKo MMEHHO Ha UX 3HAHUU U
ydeTe OCHOBBIBACTCS MPOQMIAKTHKA TpaBMaThu3Ma. V3yduB M MpoaHasu-
3UPOBaB UX MPUPOAY, OTKPHIBAIOTCS ITyTH OpTraHU3anu Oe30macHoi pabo-
ThI, pa3pabarbiBaroTcs 3(P(PeKTUBHBIC MPAKTHYCCKHE PEKOMEHIAINH, He-
00X0aMMbIe KaK PyKOBOAWTEISIM IPOU3BOJCTBA, TaK M HETIOCPEACTBEHHO
caMuM pabOTHHUKAM.
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K.N. Afonin, postgraduate student, Department of Radioelectronic
Technologies and Environmental Monitoring
Scientific adviser V.I. Tuev, Head of the Department

The paper presents the results of simulating thermal characteristics of the led
lamp with a B36 bulb. The thermal simulation was done in the program of finite
element analysis. The pictures of the thermal distribution inside the LED lamp with
two options for filling the bulb: air and helium are obtained.

Keywords: LED lamp, thermal simulation, ANSYS, LED Filament.

The subject of investigation is the LED filament lamp. The construc-
tion of the LED filament lamp is based on the construction of an incandes-
cent lamp. However, LED filaments are used instead of an incandescent
filament, and a control device is installed into the cup. Lisma (Saransk,
Russia) and Rusled (Tomsk, Russia) are major manufacturers of this type
of lamps in Russia.

Determination of the maximum temperature inside the bulb is the
main task of the thermal simulation. This temperature should not exceed
125 °C because this value is critical for p—n-junctions of LED chips based
on InGaN/GaN. Different signs of degradation appear when the device
works at a temperature more than 100 °C [1-3]. It leads to a premature
failure of the device. According to unpublished manufacturer data, about
50% of defects are connected with LED filament failure. Therefore, the
task of filament cooling is very important. In addition, the construction of
the lamp excludes the possibility of using radiators.
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The aim of the work is to create a thermal simulation model of the
LED lamp with a B36 bulb. The lamp is positioned as an analogue of a
40 W incandescent lamp. The power of the LED lamp is 4 W.

Description of the model and boundary conditions. The simulation
was done in the program ANSYS 18.1, which uses the finite element
method. Figure 1 shows the simulation model and the LED lamp. The ge-
ometry of the simulation model was done with simplifications, which do
not affect the temperature inside the bulb. All coefficients necessary for the
calculations are given in Table 1.

In general, the efficiency of the blue light chips is 45-50%, thus only
a half of the power will transform into heat [4]. Accordingly, the power of
each filament is 0.385 W. The filaments are placed on four sides of the
supporting structure. Electrical pins connecting groups of the filaments are
located in the upper and lower parts of the supporting structure.

Fig. 1. The LED lamp with a B36 bulb:
a — the simulation model; b — the end-product

The whole volume of the bulb is filled with helium. This gas is inert
and it transfers the heat from the filaments to the glass bulb. The lamp is
placed into the air with natural convection.

Table 1
Thermal conductivity coefficients of materials
Part of the lamp construction| Material | Thermal conductivity coef., W/(m'K)
Bulb Glass 1.4
Supporting structure

Pin Platinite 60

Filling gas Alr 0.026

Helium 0.155
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Simulation results. The results of the thermal calculations and the
thermal distributions are in Fig. 2 and Table 2 for the simulation model

with air and helium.

Table 2
The calculation results
Simulation model Filling gas T min, °C T max, °C
Air 29.98 104.00
B364W Helium 33.09 70.99
ANSYS R

Fig. 2. Thermal d1str1but10n. a — the bulb with air; b — the bulb with helium
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Conclusion. The simulation model shows that the helium filling de-
creases the maximum temperature of the lamp by 33 °C compared with the
air filling. The calculated temperature is 54 °C lower than the critical one.
It decreases the probability of overheating and failure of the device.
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This paper demonstrates the experimental results of studies of forming com-
plicated optical elements based on channel waveguides in a photorefractive surface
layer of lithium niobate samples. The structures are formed by point-by-point in-
ducing of refractive index changes performed by laser radiation from the blue-green
range.

Keywords: optical inducing, point-by-point method, lithium niobate, photore-
fractive effect, channel waveguides, waveguide system.

Introduction. Creation of laser radiation sources contributed to the
development of transmitting, processing and receiving information in the
optical range. Therefore, today, the design and creation of different optical
elements of photonic devices is an essential part of communication equip-
ment [1]. Formation of optical elements based on diffractive lattices and
channel waveguides is possible in different crystal materials in optics [2].
One of them is lithium niobate (LN). Lithium niobate has an advantageous
combination of functional characteristics and commercial availability, so it
is a key material in the photonic industry [3]. The most interesting property
of LN crystals is the photorefractive effect allowing us to change the re-
fractive index under the light influence [4]. It gives the opportunity to cre-
ate channel waveguide structures and diffractive ones by direct laser writ-
ing or optical inducing. Thus, the LN crystal may be used as a multipur-
pose substrate for fabricating integrated optical devices, such as phase opti-
cal modulators, switches, multi- and demultiplexers based on optically
induced channel waveguides and diffractive gratings [3].
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In this paper, we present the experimental results of creating compli-
cated optical elements, which is based on point-by-point inducing of chan-
nel waveguide structures by laser radiation from the blue-green range.

Obtained results and discussions. The channel waveguide structures
were formed within the surface layer of a Y-cut lithium niobate photore-
fractive sample as written in [5]. The light sources were a solid-state
YAG:Nd*" laser with frequency doubling (A = 532 nm) and a semiconduc-
tor laser (A = 450 nm). The obtained structures were studied by the optical
probing method using He-Ne laser radiation with A = 633 nm.

a b
Fig. 1. Light images obtained by optical probing: a — the channel waveguide sys-
tem; b — laser beams at the output facet of the waveguide system

Figure 1, a shows the result of the waveguide system consisting of
3 channel waveguides formed by the point-by-point method. These
3 waveguides are the bright areas enclosed between the dark lines and
marked by the individual numbers. The system with the same topology
may be connected with a 1x3 optical splitter and be used as a simple inte-
grated-optical circuit of the multi— or demultiplexer. The multiplexer is a
device that combines several input signals and forwards them into a single
output channel. Conversely, the demultiplexer performs the opposite func-
tion, i.e. it receives a single input flux, then separates it to multiple fluxes
and directs each signal to the individual data-output channel connected to
the single input of the photodetector.

Figure 1, b shows the result of light fluxes propagating inside the
channel waveguides. The light propagation was studied by the optical prob-
ing method. For this purpose, we directed collimated laser radiation to the
input facet of the lithium niobate sample and irradiated the gap of the sur-
face layer by a wide light beam. It gave the opportunity to view the light
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localization in each waveguide channel from the output facet. The image
shown in Fig. 1, b confirmed that several light beams can propagate in the
separate waveguide channels of the induced system. In this case we can
insert the information into each light beam and transmit it to the desired
addressee.

Conclusion. Thus, we can say that the channel waveguide-based sys-
tem induced in the surface layer of a lithium niobate sample may be used as
a complicated optical element of the integrated optical circuit of optoelec-
tronic or photonic devices.

This study was carried out with the financial support of Ministry of
Science and Higher Education of the Russian Federation (Project
Ne 3.1110.2017/PCh).
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The article presents the results of evaluating the complexity of the algorithm
based on representing the electromagnetic field as a superposition of the excited
modes for calculating the E-field distribution in a reverberation chamber. The esti-
mation of the time spent on executing the algorithm for different values of the fre-
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quency sweep step was performed. Based on the analysis of the obtained results,
recommendations on the use of the developed algorithm are given.

Keywords: electromagnetic compatibility, reverberation chamber, algorithm,
time costs.

Ensuring electromagnetic compatibility is an important task in the de-
velopment of modern radioelectronic equipment. Miniaturization and inte-
gration of the electronic component base and an increase in the component
density of printed circuit boards lead to a decrease in the level of suscepti-
bility of radioelectronic equipment to the electromagnetic field [1]. Testing
electronic components and units for emission and radiated susceptibility is
expensive because it requires sophisticated measuring equipment, as well
as special anechoic chambers. The need for cheap test sets, while maintain-
ing the adequacy of the results obtained with their help, leads to the search
for alternative test devices, e.g. an electromagnetic reverberation chamber
(RC) [2]. Previously, we developed an algorithm based on representing the
field as a combination of the cavity modes to obtain rough estimates of the
electromagnetic field distribution in an RC [3]. In the high frequency
range, the excited electromagnetic field inside the RC is characterized by a
complex mode structure. This fact can have a significant impact on the
calculation time for the developed algorithm.

The aim of this work is to analyze the time spent on calculating the
distribution of the electromagnetic field in an RC, using the developed al-
gorithm.

As a test task, an RC was considered with the dimensions of a rectan-
gular case of 2.4x0.9x1.8 m’ [4]. The frequency dependence of the number
of excited modes in the RC in the range of 600-2000 MHz was calculated.
As can be seen from the resulting dependency, it is necessary to calculate
the components defined by 62 modes for calculating the E-field strength at
the lower border of the considered range and by 592 modes at the upper
border (Fig. 1).

650
550 -
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150 f, MHz
50 . . . .

600 950 1300 1650 2000
Fig. 1. The frequency dependence of the number of excited modes

N
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In addition to the number of the excited modes, the sweeping step in
frequency Af has a significant impact on the calculation time, which de-
termines the number of frequencies to analyze the structure of the RC.
Evaluation of the time spent on an executing the algorithm was performed
for Af=100, 10 and 1 MHz by means of calculating the E-field strength at
8 points, which determine the working volume of RC at various boundary
conditions of electromagnetic wave propagation. Changing the boundary
conditions was carried out by moving the source of exposure. In the test
task, 10 positions of an isotropic radiator moving along the linear trajectory
were considered. Figure 2 shows the calculated frequency dependences of
the E-field strength at one observation point for different Af. Time costs
corresponding to these calculations are summarized in Table.

1 |E], V/m

Oy =1 o0

[==J e S PR Y

' f.MHz
600.0  805.1 10103 12154  1420.6 1625.7 18309

Fig. 2. The frequency dependences of the E-field strength |E(f)|, calculated for one
observation point at Af = 0.1 MHz (a), 1 MHz (b), 10 MHz (¢) and 100 MHz (d)

Time costs (7.) of calculating the E-field distribution in the RC

Af, MHz . S
100 6.7
10 10.6

1 92.6
0.1 669.7

As can be observed from the obtained results, there is a non-linear de-
pendence of time costs on the sweep step Af (Table). For the sweep steps
100 and 10 MHz the time costs are minimal of all the cases considered.
However, the incorrect description of the frequency dependence |E(f)| is
observed, which is critical for this type of the test device when assessing
the statistical properties of the E-field distribution (Fig. 2, ¢, d). It can be
seen that the high accuracy of the description of |E(f)| is achieved at
Af' =1 MHz and a further decrease of sweep step for the analyzed structure
does not lead to an increase in accuracy (Fig. 2, a), while the time costs
increase by 7.23 times. It should be noted that the use of the sweep step of
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less than 1 MHz is appropriate in the case of analyzing the characteristics
of the RC in the «understirred» regime, i.e. in the frequency range in which
a limited number of modes cannot excite the uniform electromagnetic field.

Thus, estimation of the time spent on calculating the E-field distribu-
tion in the RC with the help of the developed algorithm was performed.
The optimal value of Af' was chosen based on the analysis of the time costs
and the calculated frequency dependences of the E-field strength, which
will be used in the development of the RC prototype.
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The paper shows the necessity to automate a control system of plasma-
chemical reactors. The main goal of the work is to develop an automatic power
supply system for the reactor.
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At present, much attention is paid to environmental protection. The is-
sues of environmentally friendly destruction of wastes, expired pesticides
and other hazardous substances, as well as plasma-chemical production of
ultradispersed materials with desired properties are highly relevant. For
these purposes, there exist electric arc plasma chemical reactors. One of the
main advantages of plasma-chemical reactors is high performance deter-
mined by the high rate of chemical processes in them.

An electric arc is the main heating element in electric arc plasma-
chemical reactors. The high power and high density of thermal energy in
the arc determine high temperatures in the reactor, which allows creating
the environment of any chemical composition in the reactor and conducting
chemical processes with high speed and productivity. The high energy den-
sity in the electric arc ensures the creation of compact technological instal-
lations of various types [2—8]. There exist the following types of the reac-
tors: separate, combined and separate-combined [1]. There is also a classi-
fication of the reactors according to the type of power supply current: direct
current (DC) [4], alternating current (AC) [8] and pulsed current reactors [6].

Traditionally, electric arc plasma-chemical reactors are controlled by
an operator using a manual drive, in particular in works [2, 6-8]. It leads to
a low repeatability of experimental data and impossibility of strict control
over system parameters. Accordingly, this type of plasma reactors needs to
be automated using a variety of software and hardware.

Electric arc plasma-chemical reactors require an automation system
for several units, namely: power supply systems, systems for removing data
from operating modes, systems for monitoring emergency situations
(emergency blocking, stopping, and etc.), and control of arc characteristics.

This work considers the development of one of the above systems —
the power supply system (Fig. 1). The power supply system of the plasma-
chemical reactor consists of the following elements: «Stop» button, «Start»
button, «Unlock» button, supplementary relay K1, solid state relay K2, and
blocks of the controller and plasma-chemical reactor.

The power supply system of the reactor works as follows. In normal
mode, the solid state relay K2 is turned off. To start the reactor correctly it
is necessary to press the «Start» button and the «Unlock» button simulta-
neously. At this point, the following actions occur:

1. Voltage is applied to the winding of relay K1.

2. Contacts K1 are closed.

3. Solid state relay K2 is shunted.

4. Control circuit is closed.

5. Plasma-chemical reactor is started.
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Fig. 1. The power supply system of the plasma-chemical reactor.

At the same time, the power is applied to the controller and it starts
the program to test all systems, and if all systems are working properly,
then:

1. Solid state relay K2 is given a logical signal «1»;

2. Relay K2 is turned on.

If a malfunction is detected in the controller, then:

1. Solid state relay K2 is given a logical signal «0»;

2. Relay K2 is turned off.

3. Control circuit is open.

4. Plasma-chemical reactor is shut down.

To stop the reactor during operation, it is necessary to press the
«Stop» button.

By this moment, we have only developed the program for opening a
reactor vessel, which is based on receiving signals from microswitches in
the controller. In the future, it is planned to collect signals from various
systems in the controller to reduce a probability of reactor emergency op-
eration.

Thus, this paper showed the developed automatic power supply sys-
tem for plasma-chemical reactor. This system makes it possible to increase
the level of repeatability of experimental data.
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The paper briefly describes the functionality, high-level structure and key
points of implementing the software system for automated monitoring of land-cover
change. It considers a general algorithm based on using remote sensing data avail-
able via public APIs for a scenario implemented within the discussed system.
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The aim of this paper is to present core concepts of the developed
software system for automated monitoring of land-cover change using re-
mote sensing data.

Nowadays public network resources allow end-users to get access to
remotely sensed imagery via application program interfaces (APIs). These
tools automate data searching and downloading [1].
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As it was shown in [2, 3], the typical land-change monitoring tasks in-
clude such steps as calculation of spectral indices (e.g. NDVI, NDWI) and
spatial statistics, which can be relatively easily automated. To build a sys-
tem able to solve tasks of monitoring land-cover change for a particular
area of the interest, it is necessary to automate both steps: data acquisition
and processing.

Fig. 1 represents the architectural aspects of the designed monitoring
system using UML package diagram notation.

L 4 |

manager -» scenarios [~ datamanagers loggers metafiles

Fig. 1. A high-level structure of the designed system

The manager package is responsible for the command-line interface
of the system. It provides commands such as run, verify and help and guar-
antees parallel execution of scenarios. The scenarios package contains
classes implementing system scenarios, which include data downloading
and processing operations. The datamanagers package contains classes
providing data fetching mechanisms. The loggers and metafiles packages
are responsible, respectively, for output log information and managing sys-
tem states using JSON files, which store information about schedules of the
scenarios, data downloading statuses, etc. Note that the structure of the
designed system does not depend on data structures provided by classes of
the datamanagers package, so the system can be used with any kind of data
obtained from external sources, e.g. financial, meteorological, etc.

Manager, AbstractScenario and AbstractDataManager (Fig. 2) are
core classes of the developed system. The Manager class implements
methods for parsing and executing user commands and running registered
scenarios independently. The AbstractScenario class describes a scenario;
scenarios have their own name, schedule and methods to get data and proc-
ess it. The AbstractDataManager class provides the abstraction for the
mechanisms of fetching data from external resources.

Thus, the developed system provides a scenario-oriented framework,
where computer programmers or data scientists should only implement the
subclasses of the AbstractScenario class and, if needed, subclasses of the
AbstractDataManager class.
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AbstractDataManager

+ get_data(AbstractScenario) : void

)

AbstractScenario

Manager + limestamp: dateti

+ name : string

+ datamanager : AbstractDataManager
+ period : Float

+ logger : AbstractLogger

+ logger : AbstractLogger
+ commands : dict

+ process_command(string[]) : void -

+ help(string[]) : void

+ run(string[]) : void + get_data() : void

+ verify(string(]) : void + process_data() : void
+ get_scenarios_list(string[]) : AbstractScenario[] + run() : void

+ verify(AbstractLogger) : void

Fig. 2. A UML class diagram (only essential classes, fields and methods are shown)

Figure 3 shows a sample algorithm (a candidate implementation of the
run method of a scenario) for downloading and processing fetched scenes
of Landsat 8 surface reflectance products using USGS EarthExplorer and
ESPA ordering system public APIs.

¢ _|Waitthe scenario Search Order new Download \

' schedule earch scenes scenes available scenes :

Using : Using ESPA API ;
EarthExplorer API o g
%Stopscenario /Z;@

Fig. 3. An algorithm for acquisition and processing satellite imagery
(UML activity diagram notation is used)

Process downloaded
scenes

The developed system can be introduced to faculties, businesses or in-
dependent researchers to meet their needs in monitoring land-cover change
using remote sensing data. In the future, it is planned to implement a par-
ticular system scenario to analyze state dynamics of vegetation harmed by
Siberian moth (Dendrolimus superans).
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The article describes the process of commercialization of the method for de-
termining the elemental composition of impurities on the surface of solids using
recoil nuclei.
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Currently, in any research, an urgent task is to derive benefit from any
scientific and technical developments. This problem is solved by the com-
mercialization of the results of engineers’ research. In this paper, the proc-
ess of commercialization of the method for determining the elemental
composition of impurities on the surface of solids by the elastic recoil de-
tection analysis (ERDA) is considered.

Nowadays, to determine the elemental composition of solid surface
impurities, the Rutherford backscattering (RBS) method is most often used.
The RBS method is based on the use of a physical phenomenon — elastic
scattering of accelerated particles at large angles as they interact with the
nuclei of a substance. The RBS has long been used in nuclear physics to
determine the composition of targets [1]. However, this technique is appli-
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cable only in cases where the mass of atoms of the elements of the surface
layers of the sample is greater than the mass of ions bombarding the sample
[1]. This circumstance does not allow determining impurities whose atomic
mass is less than the atomic mass of the incident ions. Unlike the RBS, the
ERDA allows one to register the presence of impurities in a sample whose
atomic mass is less than the atomic mass of the incident ions, for example,
hydrogen and its isotopes (deuterium) [1].

The process of commercialization of any innovation project consists
of several stages [2]:

1) determination of the directions of commercialization of a scientific
and technical development (STD);

2) transformation of the STD into a commodity for the technology
market;

3) promotion of the STD at the market and search for specific buyers;

4) adaptation (revision) of the original product and technology pack-
age to the requirements of a specific potential buyer;

5) the actual commercialization of the STD.

If we take into account that the ERDA has a scientific and technical
direction, we can say that the developed product can be widely applied at
the enterprises of the electronic and microelectronic industry, since all
modern electronics are built on semiconductor technology [2].

In order to turn the developed methodology into a product, it is neces-
sary to build an enterprise with experimental equipment (EE) for conduct-
ing experiments and to design software for processing the results of the
experiments. EE includes: a high voltage source, an electrostatic generator,
cylinders with helium, which will be used as accelerated ions, as well as
ion lines, a rotating magnet system, and an experimental vacuum chamber.
To process the results of experiments, the software SIMNRA can be used.
Trained staff is needed to work with the EE and software [2].

Various ways can be used to promote market development, including
direct appeals and negotiations, participation in exhibitions and fairs, con-
ferences and seminars, various competitions and tenders, presentations. At
the same time, it is necessary to use both traditional approaches and the
possibilities of new information technologies (Internet, e-mail), mass media
(radio, television, press) [2].

Individual work will be carried out related to each potential buyer’s
requirements, which often involves determination of impurities on the sur-
face of the semiconductor arriving at the enterprise. Its surface will be in-
vestigated using the technique described in this article [2].

In order to obtain a commercial effect, it is possible to create an inde-
pendent enterprise, a joint venture, or an entry into an operating enterprise
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with intellectual property [2]. For example, the acting enterprise with intel-
lectual property in Russia is the Joint Institute for Nuclear Research in
Dubna [3].

In conclusion, it should be noted that the method of recoil nuclei is
much more efficient than other methods for determining the elemental
composition on the surface of solids. For comparison, we considered the
method of Rutherford backscattering, which has an advantage over the
ERDA only in terms of the lowest costs.
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This article considers the task of automated quality assessment of syllable
pronunciation in the process of speech rehabilitation as well as the assessment tech-
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The main part of the methodology currently used in the rehabilitation
of patients in Cancer Research Institute, Tomsk National Research Medical
Center of the Russian Academy of Sciences is based on GOST R 50840-95
«Speech transmission over varies communication channels. Techniques for
measurements of speech quality, intelligibility and voice identificationy
[1]. The standard describes how to obtain quality assessment of speech

93



transmission based on the intelligibility and recognizability of the speaker’s
voice. In speech rehabilitation, the assessment of syllabic intelligibility is
applied. Appendix B of GOST R 50840-95 contains tables of syllables
(1000 tables and 50 syllables in each table), which the speaker is offered to
read for recording, as well as test phrases and tables of phrases (Appendix
G and D of GOST R 50840-95 with 100 tables and 50 phrases in each ta-
ble). Within one session, 5*k tables are read out, where £ = 1, 2, 3... The
fives of the tables should be numbered as 1-5, 6-10, 11-15, etc. Reading
of incomplete five tables according to the GOST is not allowed. In fact, for
most of the sessions, the first or the first two tables are read out. Next, a
speech therapist listens to the recording and assesses the intelligibility of
the spoken syllables, for each syllable a score of 1 or 0 is given, where 0
means that the audible syllable does not match the tabular and 1 means that
the audible syllable matches the tabular. The syllable intelligibility of a
session is the ratio of the sum of the points given by the auditor to the total
number of the syllables recorded during the session. The time spent on as-
sessing the patient’s speech in one session is approximately three times the
total time of sounding of all the recorded syllables (this takes into account
the time taken to start recording, listening, giving a score). This time may
also increase due to the fact that some syllables have to be listened to sev-
eral times because of the nature of the recording and/or the patient's speech.
We have identified a few drawbacks of the applied estimation method.
They are the following.

— A significant influence of an expert opinion. This can include both a
hearing ability of a speech therapist and his or her previous knowledge of
the recorded syllables, which lead to a distorted perception of sound infor-
mation.

- Long processing time (compared to the total duration of all records).

— The complexity of considering the initial features of the patient's
speech. The original features of the pronunciation of phonemes and pho-
neme combinations can distort the spoken syllable, which can affect sylla-
ble intelligibility.

— The general list of syllables to record for all diseases and patients.

— The impossibility to build recovery dynamics for individual sylla-
bles, phonemes, or phoneme combinations.

— The inability to change the set of syllables when correcting the proc-
ess of speech rehabilitation. For example, if initially there was a problem
with several phonemes and the pronunciation of one of them was corrected
to the preoperative level during the rehabilitation process, then it would be
logical to remove this phoneme from the recording session and devote
more time to the remaining problem phonemes. However, this does not
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negate the possibility of having control sessions with the presence of all
initially problematic phonemes.

— The inability to build sessions using biofeedback.

After analyzing the identified shortcomings and taking into account
the wishes of specialists who will work with the software package, the task
of automated speech quality assessment is formulated.

The solution to the problem of automated quality assessment of sylla-
ble pronunciation in the process of speech rehabilitation is to develop a
method and a set of algorithms, the use of which will allow calculating the
quantitative assessment of syllable intelligibility in an automated mode
with minimal participation of a speech therapist to monitor the process.

The principal feature of the task of automated assessment of the qual-
ity of syllable pronunciation is that two different implementations of the
same syllable are compared, rather than identical records (comparing the
record in its original form to the one transformed by transmission via
communication channels). Because of this feature in the developed algo-
rithms, it is necessary to pay special attention to correct temporal normali-
zation. Therefore, the use of speech quality assessment methods for trans-
mission over communication channels in their original form is not possible.

To solve the problem, a software package is being developed. For the
algorithms and modules of the software complex, the functions and re-
quirements are formulated.

— For assessment algorithms: taking into account the patient’s speech
features, automated assessments without expert participation, the ability to
count various assessments (for example, using various possible metrics [2,
3]), and the possibility of using different syllable lists.

— For the syllable assessment module: minimization of expert partici-
pation (participation of an expert only in setting up an assessment, for ex-
ample, choosing a reference session), assessment of rehabilitation dynam-
ics by comparing pronunciation quality estimates for syllables in various
sessions and total average assessment of a session, assessment of previ-
ously created sessions, assessment in real time.

— For the syllable recording module: minimization of expert and pa-
tient’s participation in technical aspects of syllable recording, automatic
processing of the recorded sound files to facilitate further processing, dis-
play of the recorded syllable on the screen, as well as, if possible, duplica-
tion of the syllable through the audio channel (to facilitate perception and
pronunciation of the syllable by the patient).

In conclusion, we should note that the drawbacks of the applied esti-
mation method show the need to solve the problem of automated quality
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assessment of syllable pronunciation. The list of functions and require-
ments can be expanded in the process of further research. To develop
evaluation algorithms, we should choose the most appropriate dissimilarity
measures. Making phoneme lists for specific diseases is possible after ana-
lyzing the database of patient records in the process of speech rehabilitation.
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This paper investigates a method for constructing Takagi-Sugeno fuzzy sys-
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Introduction. Fuzzy modeling is one of the promising methods for
estimating the input-output relationship in complex non-linear systems.
Such modeling is generally performed using Takagi—Sugeno fuzzy systems
[1]. This type of constructing fuzzy systems includes four basic steps: gen-
erating the source data, i.e. setting the type of the fuzzy system and related
parameters for this type, generating the structure of the fuzzy system, find-
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ing optimal values of the fuzzy system parameters, and evaluating the built
structure.

The aim of this work is to study the effectiveness of the monkey algo-
rithm (MA) in the method for constructing Takagi-Sugeno fuzzy systems
under consideration.

A Takagi-Sugeno fuzzy system. As stated in [2], a fuzzy system can
be represented as:

y=f(x, 6; D),
where x = ||xq, ..., x,|| is the input vector, @ = |0y, ..., 8, is the vector of
antecedent parameters, y is the output variable, D is the vector of conse-
quent parameters.

A fuzzy system is based on a set of fuzzy rules «[F-THEN» [2]. In a
Takagi-Sugeno fuzzy system, the i rule is as follows:

IF x1:A1,- AND xZZAZi AND ... AND x,,:A,,,- THEN y= d0i+ dll-xl-i- LT
+ dni Xns

where A4 is a linguistic term by which the variable x; is evaluated; y is an

output given by a linear function of the input variables[1], # is the number

of input variables.

The output of a fuzzy approximator is defined as follows:

R n
ZHHA”- (x37)-(do; +dyxy +...+dyixy)
f(x;0;0) =L

R n ?
ZHMAU (%)
i=1j=1
where R is a number of rules.
Suppose there is a table of observations {(X,; #,), p = 1, ..., m}, then
the criteria of the approximation can be expressed in the following way:

m
MSE(X,G;D):ﬁ~ > (t, — f(x,,0:D))%.
p=1

To optimize the vector of antecedent parameters 0, we propose the
metaheuristic Monkey Algorithm [3].

Experiment. To evaluate the effectiveness of the fuzzy approximator
constructed using the proposed method, tests were performed on data sets
from the KEEL repository using the cross-validation mechanism. The
fuzzy approximator structure was generated using a piecewise linear ini-
tialization algorithm [1]. The results of the experiments were compared
with the results of other methods from [4] and are presented in Table.

Discussion. Based on Table, the accuracy and the number of rules
were compared by the Mann-Whitney-Wilcoxon statistical criterion, which
showed that there is a clear statistical difference between the number of
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rules used in the PLI + MA combination and other algorithms (the value of
the statistical criterion is 0 at a significance level equal to 0.05). At the
same time, when comparing the approximation error, this criterion showed
that there is no statistical difference between the results of PLI + MA and
other algorithms presented (the value of the statistical criterion is 0.797 and
1 when comparing the approximation error with LEL-TSK and METSK-
HD, respectively).

Approximation results on KEEL repository data
MA+PLI LEL-TSK METSK-HD
DATASET | #R #Tst #R #Tst #R #Tst
abalone 4.6 | 2398 | 107 2412 | 23.1 2.392
forestFires | 1.2 | 2007.5 | 418 | 14074.5 | 40.6 | 5587.44
autoMPG8 7 4.363 | 129 7.111 64.2 | 5391
concrete 10 | 58.443 | 325 3143 53.7 | 23.885
autoMPG6 7 4.516 79 6.357 | 53.6 | 4478
dee 19 0.109 | 57.8 | 0.682 | 50.6 | 0.103
friedman | 29.8 | 0.7822 | 435 1.07 66 1.888
plastic 14 | 1.1528 | 66 1.188 19.2 | 1.136
ele-1 7.6 | 2.7518 | 27 2.402 114 | 2.022
ele-2 11.8 | 4242 | 44.8 3752 36.9 3192
quake 18.8 | 0.018 | 127 | 0.0308 | 18.3 | 0.0181

Conclusion. The above comparative analysis has shown the effective-
ness of the proposed method. This analysis allows us to conclude that the
error value is comparable while the number of rules used is clearly smaller.
Thus, the combination of the PLI structure generation algorithm and the
MA parametric optimization algorithm can be recommended for practical
use in solving problems of constructing fuzzy systems of the Takagi-
Sugeno type.

REFERENCES

1. Takagi T. Fuzzy identification of systems and its applications to modeling
and control / T. Takagi, M. Sugeno // IEEE Transaction Systems, Man and Cyber-
netics. — 1985. — Vol. 15, No. 1. - P. 116-132.

2. Hodashinsky I.A. A technique for constructing compact and precise fuzzy
systems of Takagi—Sugeno type / I.A. Hodashinsky, K.S. Sarin // TUSUR Reports.
—2016.—Vol. 19, No. 1. - P. 50-56.

3. Hodashinsky I.A. Design of fuzzy rule based classifier using the monkey
algorithm / Hodashinsky I.A., Samsonov S.S // Business Informatics. — 2017. —
Vol. 1 (39). - P. 61-67.

4. Gacto M.J. METSK-HD: A multiobjective evolutionary algorithm to learn
accurate TSK-fuzzy systems in high-dimensional and large-scale regression prob-
lems / M.J. Gacto, M. Galende, R. Alcala, F. Herrera // Information Sciences. —
2014. - Vol. 276. — P. 63-79.

98



UDC 004.891
IDENTIFICATION OF THE SIMILARITIES IN CT DATA SETS
TO DETECT PULMONARY FIBROSIS

Natzina Juanita Francis,
PhD Student, Division for Information Technology
Supervisor S/V. Axyonov, Associate Professor, PhD,

Division for Information Technology
Tomsk, National Research Tomsk Polytechnic University
natzina_92@yahoo.com

The main aim of the research is to group all computer tomographic images
with pulmonary fibrosis into various subsets according to their similarities by the
data similarity deep learning technique. At first, the images are passed as three
(Query, Positive, and Negative) into the system. Then the embedding function is
applied to determine the similarity distance between the images. The hinge loss is
then determined to train the data, and computer tomographic images of the lungs
are grouped into subsets based on their similarities. These subsets are used to
determine the pulmonary fibrosis of lungs by using the Pyramid Scene Parsing
Network (PSPNet) Model.

Keywords: computer tomography, machine learning, fibrosis, lung pathologies.

Specialists in the field of computer science may never be completely
able to identify computer tomographic (CT) images with pulmonary fibro-
sis as well as it is done by a radiologist. They merely just get the datasets
from either medical centers or online databases to suit their purpose of re-
search. To produce accurate results, the system should be trained to auto-
matically recognize symptoms that lead to pulmonary fibrosis. The CT
images are grouped according to their anomalies into subsets, which play
an important role in the accurate detection of fibrosis. These subsets are
then passed into the PSPNet [1, 2] to get the final desired output.

Methods and Technologies. The usual way of creating a similarity
model is by extracting features, and then computing them to find their simi-
larities. Local Binary Patterns [3], Gabor filters, SIFT [4] and HOG [4]
help in identifying such similarities. However, to identify CT images with
fine grained similarities, a technique called deep ranking [5] is used. This
technique classifies image similarities into three subsets named query, posi-
tive, and negative.

The square of the Euclidean metric is used to find similarities in im-
ages. The embedding function f[6] that assigns an even smaller distance to
all the similar CT images is given by:

D(fip), fip")) < DA, ")), P ', p' such that r(p’, p™) > r(p', p"),
where f'is used to map the image to a vector: p’, p'*, and p" represent
the query, positive, and negative images, respectively, and r is the distance
of similarities [4, 5] between any two images.
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Finally, the hinge loss is given by: _ _ _
I, p", p") = max {0, g +D(f(p"), f(p")) — D(fp), v"))}

where D is the Euclidean distance, and g is the parameter that regulates the gap.

Ountput Ranked
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=2 | =N .
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1
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Manipulation

Train images according to
their similarities
Fig. 1. Network Structure of the Overall Working Process

The multiscale convolutional neural network can be successfully used
to group images according to their similarities. These images are character-
ized using a deep learning method [5] as seen in the diagram above.

Once the CT images are grouped, the textures of these images are fur-
ther passed into PSPNet. The pyramid pooling method is then used to iden-
tify more finite details in the outputted CT images. This is then passed
through binary image morphing and the k nearest neighbor algorithm where
pixels are manipulated to generate the desired output. The analysis of this
data is verified with the details of patients suffering from pulmonary fibro-
sis that are entered into the system.

Conclusion. Thus, the developed network helps to find and group
similarities of pulmonary fibrosis in CT images by using the simple three—
layer data similarity deep learning architecture. With the help of the em-
bedded distance and the hinge loss technique, the distance between image
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pixels can be optimized to a smaller number as required. Finally, the
grouped images which are parsed through PSPNet detect all anomalies re-
lated to pulmonary fibrosis.
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Bronchopulmonary lung segments form the boundary line for a radiologist to
identify a certain pathology or anomaly. Moreover, as each bronchopulmonary lung
segment is independent of the other segments, radiologists pursue identification of
pathologies related to a particular segment. Fissures form the main lobes of the
lung. Detecting these fissures simplify the identification process of bronchopul-
monary lung segments. In this research, we aim to identify these lung fissures using
binary morphing techniques and the Nearest Neighbor algorithm. Furthermore, two
convolutional neural networks, namely R Mask and U-Net, are combined to iden-
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tify segments within these fissures. Keras and Shadowing techniques are used to
pass only certain details of the lung image as the training dataset. By using this
method, bronchopulmonary lung segments can be identified more accurately.

Computer tomographic (CT) images of the lung hold intricate details
and hence display more accurate and better interpretation of both healthy
and diseased lung images. This in turn helps in developing applications that
could aid a radiologist in making a better and faster diagnosis.
Identification of lung fissure helps in identifying the three main lobes of the
lungs. Once fissures [1] are identified, the process of finding other
bronchopulmonary lung segments with the use of neural networks and
shadowing [2] becomes more eminent and provides better results.

Methods and Technologies. Lung fissures are very prominent in CT
images, and hence fissure identification can be performed with the help of
the Nearest Neighbor [3] algorithm. This algorithm helps to identify
neighboring pixels from one end of the image to the other within a single
lobe.

The nearest neighbor (R, c¢), where R is a near neighbor and ¢
represents the distance between two pixels, is detected using the Locality
Sensitive Hashing algorithm [4].

For an image area B of radius 7, the algorithm is defined as follows:

B(v,r)=1{q | D(v,q) =7},
where D is the dataset of pixels, ¢ is the query point that outputs the point v
for every dataset.

Once the fissure is identified, it is intensified and then morphological
smoothing [5] is applied to the entire image to get a clearer view of only
the lung with the fissure segments and without unnecessary obstructing
features.

Let 7 be the input gray scale image of size mxn. Dilation @ and ero-
sion ® operations on image / is defined [5] as following:

(I®Wd)(x,y)= IIlaéisz(I(x—i,y—j))Jr wd(i, j)),

ieSl,je

(UWe)(x,y)= min (I(x+i,y+j)=Wd(i,j)).
ieSl,jeSs2
where Wd € Raxb, We € Raxb, S1 ={1,2, ...,a} and S2 = {1,2, ..., b}. Wd
and We are dilation and erosion kernels or structuring elements.
Once the fissure segments are identified, detection of the bronchopul-

monary lung segments can be done using R-Mask neural network and
U-Net [6].
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Although R-Mask occupies enormous amount of space and time, the
process is simplified by training the model to use only separate fissure
segments. Each fissure segment is then separately segmented further
through identifying shadowed areas.

Once shadowed features [2] are identified within the fissure segments,
only this information is fed into Mask CNN and the model is trained to
identify the specific areas. To reduce the computation time, U-Net is used
to train the model with Keras [2, 6] as a deep learning algorithm when the
CNN is convolved again.

Warped Region
¥ '
- 1 1
]
S i Rt CNN
1. Input Image 2. Identify Fissures 3.CNN

Fig. 1. Process of Bronchopulmonary Segment Identification

Prediction and Performance. The accuracy of bronchopulmonary
lung segmentation is rather high as fissures provide a smaller area to detect
and analyze segments. Moreover, training data using the shadowing tech-
nique [2] displays a clearer output.

As the amount of data to be trained is reduced, the output pixel loss is
further reduced, thereby providing a minimal optimum. The loss function L
can be calculated using the formula:

L = Scrswy T Svox®) T Smask
where Scigy) is the log loss from U-Net’s softmax detector, Syoxr) is the
loss from R Mask’s bbox regressor, and Sy, is the loss [2] from the
detected mask. The minimal loss that occurs is represented with the symbol
S.

Conclusion. During bronchopulmonary lung segmentation, identifica-
tion of fissures simplifies the process, as only the area within the fissure
segment must be analyzed. The analysis within the fissure segment using
shadowing and CNN makes the process more accurate, and provides
clearer segments, thus making the process simpler and faster.
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This study investigates triangular quantum wells with a staggered profile ob-
tained by using the combination of two wells with different tilts. It was found that
the top and bottom quantum wells can both thicken and expand the density spec-
trum of energy levels.

Keywords: Triangular quantum wells, Bohr—Sommerfeld quantization rule,
energy spectrum.

At present, triangular quantum wells (TQW) are used to create sources
of coherent and incoherent radiation, the energy spectra of which are stan-
dard and determined by the size of the well [1,2]. However, in a number of
practical applications, there is a problem of obtaining heterostructures, the
spectra of which are predetermined by the parameters of the future applica-
tions and differ from the standard spectrum. This problem can be solved by
combining two wells with different tilts.

The aim of this work is to research the spectral capabilities of a TQW
with a staggered profile. In traditional TQWs, the positions of the allowed
energy values is determined by the width and depth of the well; both of
these parameters determine the tilt angle of the potential well, which is
equivalent to having the internal field.

Calculating the Energy Spectrum of the Triangular Quantum Well
with the Staggered Profile.

The TQW with the staggered profile includes two independent poten-
tial wells (¥ and F3), a combination of which can determine the geometry

104



of the TQW with the staggered profile and can be changed at any width and
depth of the TQW [1].

Two cases of the extreme configuration of the TQW with the stag-
gered profile are shown in Fig. 1.
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Fig. 1. Extreme cases for the potential of the triangular quantum well
with the staggered profile: @ — narrow-wide; b — wide-narrow

The potentials in the figure are the functions that can be determined as
follows: Y (x) = gFx; Ya(x) = Ey + gF>x; E, = gFa, and Ey=E,— qFay.

The position of the allowed energy values in the TQW with the stag-
gered profile can be found using the Bohr—Sommerfeld quantization rule [1]
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The resulting equations (1) and (2) accord well with the classical
equation for the spectrum of the energy values in TQWs.
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Spectral analysis of the TQW with the staggered profile at equal effec-
tive masses in the QWs showed that a tilt change in the top and bottom
quantum wells can both thicken and expand the density spectrum of energy
levels and also change the positions of the first allowed energy values. The
tilt of the top QW affects the position of the first electron state, while the
tilt of the bottom QW determines the density spectrum.

Conclusion. The obtained results can be used in the development of
quantum well topologies in LED sources of coherent and incoherent radia-
tion, which are produced on the basis of A™N and have a strong field of
spontaneous polarization.

Ministry of Education and Science of the Russian Federation sup-
ported this work in the project RFEMEFI57717X0266.
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This article deals with the problem of effective search for miners caught in an
accident and cut off from the outside world as a result of emergencies in mine
workings. The author of the article proposes a version of the software, which, to-
gether with specialized hardware, carries out the search for miners who find them-
selves in a life-threatening situation in mine workings.

Keywords: search system, software, hazardous production, mine, emergency
situations, rubble.

Currently, methods of finding people caught in an accident as a result
of rock collapse, flooding, silting of mine workings are not effective
enough. There are many cases when the search for miners under the rubble
ended in vain — the search for people stopped, as the time for detection and
rescue was hopelessly lost. The existing methods and equipment used for
people detection provide rescue workers with an opportunity to make only
a rough estimate of the location of people in the mine workings under the
rubble. People detection is conducted manually by soldiers of the rescue
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brigade, often at risk to their own life, and did not always result in timely
detection and rescue of people [1].

Determining the distance to the person in the accident as accurately as
possible will allow rescuers to pick up the tools necessary to analyze the
blockage, and in accordance with the identified distance. Thus, the energy
consumption by rescuers and the time spent on the road to the place of
work will be reduced by transporting only the necessary tools, and, as a
result, the time for dismantling the rubble and finding people will increase,
which is critical for saving lives [2].

The main task for the author of this article was to develop software
that would interact with special hardware of the miner search system in
emergency situations in mine workings and would allow determining loca-
tion of miners with an accuracy of +2 m.

Miner search system equipment. The complete people search sys-
tem in mine workings consists of specially developed equipment of the
Strata company: 1) modified search connecting module C (node C); 2) an-
tenna; 3) connecting cable; 4) smartphone that was specifically developed
to be used in mining conditions; 5) software.

The following elements are located in the case of node C: 1) Bluetooth
module BLE 4.0 (Bluetooth Low Energy) HC-08; 2) COM port; 3) power
supply (battery); 4) connection board, which serves as a bridge between the
Bluetooth module, COM port and power supply.

Description of the miner search system. The following is a diagram
of the search system for detecting miners in mine workings in emergency
situations and its description [2].

Smartphone with a mobile app

Bluetooth signal

©

Electronic
Antenna tag

Radio signal
Node C

Connection cable

Fig. 1. Working principle of the miner search system
According to the requirements for the mandatory equipment for em-

ployees working in mining enterprises, each employee descending into the
mine is provided with a signal transceiver built into an individual head bat-
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tery lamp. The lamp is always with a person including emergency cases.
Each lamp has an electronic tag that distributes radio signals.

Node C picks up signals from the tags located in the antenna field of
view, which is connected to it with a cable. The COM port processes the
received signals, determines the value of the signal strength and sends a
data package containing service information and the required value of the
received signal level. The software, connected via Bluetooth to node C,
receives packets of information, processes it and displays important infor-
mation on the user screen in the mobile application. For rescuers, informa-
tion about the application operation mode, the miner ID and the distance to
the search object is displayed.

Miner search system software. Considering the above mentioned,
the author has developed software for smartphones with Android operating
system. The mobile application processes the received signal level values
and displays the total distance between the rescuer and the miner in an
emergency.

To find miners, rescuers need to see the search object and the distance
to this object in meters. The screen interface of the mobile application con-
taining this information is the main one for the end user (Fig. 2).

StrataSearch (v24.01.19)

M waxTepa: N npeopa CNacaTennA:
200570 36470

Ha nosepxHoCTH

PaceToRnme (M)

200570 36470 -57 17:37:16
200570 36470 -58 173817

200570 36470 -58 173916

€ 000 Npogicoioa - 2018 -
Fig. 2. Main screen interface of the miner search system

To determine the distance between the miner and the rescuer, the pro-
gram uses the relationship between the value of the signal strength and the
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actual distance between the devices obtained as a result of field tests. On
the basis of the data obtained, the graphs of measurements in the mine and
on the mountains were constructed and presented in the form of a gradually
increasing function (Fig. 3).

Measurements in the mine
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Fig. 3. Measurements in the mine

Conclusion. Thus, the paper described a mobile application designed
for rescuers to reduce the time spent on searching and rescuing miners in
emergency situations. According to the performed tests, it was concluded
that the system was adequate in determining the distance between the res-
cuer and the search object.
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