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Obmas xapaKTepucTuKa padoTnl

AKTYanbHOCTh _MCCIEIOBAHUHN. O)IHHM u3 HauboJiee OMACHBIX AT YeJIo-

BEKa M OKpY»KalolleH cpelbl BUAOB 3arpsI3HEHUIT sBJSETCS pajnoakTueHoe. O
MaciTabax pajinoaKTUBHOIO 3arpA3HEHHMST MOXHO CYAMTh MCXOZS U3 TOTO, UTO
TONBKO B eBponeickoi uact ctpan CHI™ B pesynbTare aapuii Ha npeanpUsTH-
AX ANCPHOIO UHKIIA M HCMBITAHAN SIEPHOrO OPYKMsl IIOIE/Ib 3arpsi3HEeHHs
nocturaer 140 toic. kv {(A3sapos, OnHonsko, 1996). He siBisieTcst HCKITIOYEHH-
€M B 3TOM IJIaHe W YpanbCkuil perdon. B pesynbrate HenponymanHoro xpaue-
HUST PaJIMOAKTHBHbBIX OTXOLOB W aBapuil Ha NPEANPHUATHAX NPOU3BOACTBEHHOTO
o0beanHeHns «Masi» 06pasoBaach 30Ha 3arps3HEHUs, TOMYYHBIIAS HA3BAHHUE
«Boctoyno-Ypanbckuii paguoakTusHbii ciaeny (BYPC) mnowansio okono 23
ThIC. KM®.

Baxnas posib B CTaGHIN3ALMH, NOTIOLIEHHH, IEPEPACTIPCACICHUE U Ca-
MOOYHIIEHHH 3KOCHCTEM OT PAJMOHYKIIMOB, a TaKKe HPEeJOTBPALICHHH pPac-
LHPCHUS 30HBI 3arpI3HEHUS NIPHHAINIEKHMT Jiecam. MMeHHO oHH, nocie YepHo-
ObUILCKOH aBapuH, SBUTUCHL ECTECTBEHHBIM GaphepoM Ha IMYTH PaJHOAKTHBHBIX
0caJIkoB, 3aaepxanu 10 80% pannonyknunos (Borurckuii u ap., 1996).

buGmuorpadus pabor no npobiieMe pagroakTUBHOIO 3arps3HEHMs OUEHb
00wwupna. OpHako, abcomoTHOe GONBIIMHCTBO paboT KacaeTcs MoCeACTBHI
HepHoObLIbCKOH aBapuH, a paoT [0 U3YYEHHIO MOC/EACTBHH aBapHii Ha npen-
NPHATHH «MasK» OTHOCHTEILHO HEMHOTO.

B Hay4HOl nuTepaType MpaKTHYECKH OTCYTCTBYIOT AaHHBIE 06 3¢dek-
TUBHOCTH HCKYCCTBEHHOIO JIECOBOCCTAHOBJICHUS, BUAOBOM COCTABE U HA3EM-
HO# (puTOMACCE KMBOTO HANOYBEHHOIO MOKPOBA M APYTHX HIKHHX SIPYCOB Pac-
THTENLHOCTH NPH Pasiu4HON JUIMTENLHOCTH M IUIOTHOCTH 3arpa3HeHys, a Belb
MMEHHO OHM ONpPENCNSIOT BO3MOXKHOCTL BO3HWKHOBEHMS M PACHpOCTPaHEHMs
JIECHBIX MOMAPOB M ONACHOCTDL NEPEHOCA PAAHOHYKINIOB C NPOIYKTAMH rope-
nust. Ilocneanee 06CTOATENLCTBO CBUACTENLCTBYET 00 aKTYalbHOCTH M ONpee-

JIICT HaIIpaBJICHHE HAILIUX UCCAECA0BAHMH.



CreneHp pa3paboTaHHOCTH TEMbI UccaenoBanuii. McciienoBanus nocne-

CTBUH PaMOAKTHBHOIO 3arps3HeHHsi TeppuTopud BocrouHo-Ypanbckoro pa-
JIMOAKTUBHOTO CJie/la BeAyTcs ¢ MOMeHTa aBapuu Ha 110 «Masik». ABTOp MOIbI-
TaJICsl U3YUUTH COCTOSIHHE ECTECTBEHHBIX M MICKYCCTBEHHBIX HACAKICHUI pa3Ho-
ro cocrasa, MpOM3pacTalOMX JUIMTENLHOE BPEMS B PA3IMUHBLIX 30HAX 3arpss-
HEHHS M Jlaji NMPEMJIOKEHMST M0 COBEPUICHCTBOBAHUIO JIECOBOCCTAHOBIEHHS B
HUX.

Juccepraums sBigercs 3aKOHYEHHBIM HayYHbIM UCCIICIOBAHUEM.

Lens _u 3amauu. Lleabio uccnaenoBanuii siBisiercs paspaboTia Mpeioxe-
HUH MO COBEPLUCHCTBOBAHHUIO JIECOBOCCTAHOBJIEHHS W BEAEHHS! JIECHOTO XO3sH-
CTBa B COCHOBBIX, 6€pe30BbIX W 6epe30BO-COCHOBBIX HACAKACHHUAX PAZTHUHBIX
30H PaJUOAKTUBHOIO 3arpsA3HEHMS HA OCHOBE W3YUEHHS] OCHOBHBIX MOKa3aTe/IeH
ClararoIyx UxX KOMIIOHEHTOB.

JIns OCTHIKEHMS MOCTABICHHON LIEJIM PELUAMCh CIEAYIOLINE 3aauu;

. Ha ocHOBe HayuHOH M BEOMCTBEHHOH JIATEpaTYphi U3YHUHTh MOCIEN-
CTBHS 3arpsI3HEHUST TEPPUTOPUH B pesynLTéTe nesrensHocTd TTO «Masiky.

2. 3yunTh COCTOSIHME UCKYCCTBEHHBIX M €CTECTBEHHBIX HACAXKACHUH 1O
30HaM palMOaKTUBHOIO 3arPSI3HEHHSI.

3. U3yuuTh BAMSIHUE PaJHOAKTHBHOIO 3arps3HCHHS HAa HWIKHHE SIPYCHI
PacTHTENILHOCTH.

4. PaspaboTtarb NpeAoKEHHs 110 COBEPILEHCTBOBAHUID JIECOBOCCTAHOB-
JIEHUS M BEJAEHHs JIECHOTO XO35HCTBA B HACAXACHHMAX Pa3IMUHbIX 30H pajuoak-

THUBHOI'O 3arpsA3HCHU,

Hayynass HOBM3HA. BnepBL.Ie BBIITOJTHEHO KOMITIEKCHOEC HCCIICJOBAHUE

COCHOBBIX, OEPE30BbIX U CMEIIaHHBIX HACAXKEHUH, pouspacTatolux 56 JeT B
pa3HbIX 30HAX paJMOaKkTWBHOro sarpssneHuss BYPC, ycranoBnensi abcomor-
HbIE M OTHOCUTEJIbHbIE MOKAa3aTeNdH BJIMSHMS CTencHu (TUIOTHOCTH) pajuoak-
THBHOIO 3arpsA3HEHMUs] Ha KOMIIOHEHTH! HACAXKJIEHWH, B YACTHOCTH, Ha BHIOBOM

COCTaB U HAA3CEMHYIO q)HTOMaCC}’ JKUBOI'O HATTOYBEHHOT'O NOKPOBA.

Teopernueckas ¥ NpakTHYecKas 3HAYUMOCTb pPabOTBl 3aKIIOUAETCs B

PACIIMPEHHH COBPEMEHHBIX 3HAHHI O BIHAHHM PALHOAKTHBHOIO 3arps3HEHHS
Ha OCHOBHbIE KOMIOHEHTBI COCHOBbIX, OEPE30BBIX M CMELIAHHLIX (EPEe30BO-
COCHOBBIX HacaxcieHui. IloyyeHHbIe AaHHbIE O TaKCALMOHHBIX [0KA3aTelsIx
JApPEBOCTOEB, MTOAPOCTA, MOAJIECKA W HHBOTO HAIIOUBEHHOTO MOKPOBA, COCHOBBIX,
Gepe3oBbiX ¥ OEPE30BO — COCHOBBIX HACAXKICHHMH, NMPOM3PACTAIONINX [AJTUTCIb-
HOC BPEMsi B PasjIMUHLIX 30HAX PaJHOAKTUBHOTO 3arps3HCHMs, MOTYT Jieub B
OCHOBY PEKOMEHIAUMI MO COBEPLIEHCTBOBAHHIO JICCOBOCCTAHOBIICHHS U BEjC-
HHsI JISCHOTO XO34HCTBa (JIECONOb30BAHMS ) B YKA3aHHLIX HACKACHHIX.

Pesynbratel Hccienosanuii MCIONBL3YIOTCSs B Y4eGHOM IPOLECCE ITPH
NOAroToBKe GakanaBpoB M MarucTpoB HanpasneHus 250100 «Jlecroe neinoy, a
3aJI0KCHHBIE NOCTOsIHHbIE npodHbie muowanu (ITIT) nepenanst B hopmupyio-
Mics 6ank OMBITHBIX 00beKTOB ['TaBHOTO yipapieHus necamu Yena6HUHCKOH
0o0nacTy A5 NPOA0JLKEHHS MOHHUTOPHHIA,

MeToAonorus U MeTo[bl HCCeJoBaHuH. B OCHOBY HcClle0BaHUH 110J10-

XKEH KOMIUIEKCHBIH MOAXO0/ K UX NPOBENECHHIO Ha Gase npoGHbIX muowageH, 3a-
JIO)KEHHBIX B cOOTBETCTBUM ¢ TpeboBanusiMu OCT 56-60-83 u MeTomHUYECKHX
pexoMeHaauui (3anecos u ap., 2007).

IIpu nposesiennu UCcEN0BaHUH HCIIONB30BaHbI ANPOGUPOBAHHbIE, HAYY-
HO-000CHOBaHHBIE METO/LI cOOpa, 06PaGOTKH M aHaIM3a IKCTIEPUMEHTAIILHBIX
JIaHHBIX.

Bee paGoTel mo Teme auccepTauuy, ot cbopa U 00pabOTKU dKCHEpPUMEH-
TaJIbHBIX MAaTePHAJIOB J10 aHAIN3d W MHTEPMPETALNA MONYUYSHHDBIX PE3YJILTATOB,
OCYILECTBIIEHB! aBTOPOM JIMYHO.

TNonoxenus, BLIHOCUMbBIE Ha 3alMUTY:
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1. Yposenb pamuaumn g0 1,0 Ku/km® He OKasblBaET OTPHLIATENbLHOIO
BJIMAHUS HA TAKCALMOHHbIE MOKA3ATE/IH JECHBIX HACAXKACHUH.
2. Ipu twotHocTH 3arpssuenus soiwe 1,0 Ku/km®  pesko chmskaercs

TNPHAXHABAEMOCTL H COXPAHHOCTb HCKYCCTBEHHBIX COCHOBBIX IPEBOCTOCB.



1. Cocrosinne uzyyaemoi npodaemsol

PanyoakTvBHOE 3arpsIsHEHHE SABJISETCS OJHHUM U3 HAaubOJIee ONACHLIX J1JIst
JIOAEH M OKpy’KarolleH cpefbl BUAOB 3arpssHeHUH. OCHOBHOW NMpPUUHHON pa-
JHOAKTHBHOTO 3arpsA3HEHMs ABJIAIOTCS TeXHOreHHble aBapuu. I1o naHHbIM psja
aptopoB (Asapos, Oauosbko, 1996) Toneko B eBponelicko# yactu ctpan CHI®
IWIOWAAL 3arpsA3HEHHBIX PaJMOHYIKJIMAAMH TeppuTopuil jocturaer 140 Thic.
K.

JlecHble HAcaXACHHMs MIPaAIOT BaXKHYIO POJb B CTAOMIIM3AlIMM, MOMIOLIE-
HUM, MEPEPaclpeseieHnd U CaMOOUYMULIEHHH JKOCHCTEM OT PaHOHYKIIMIOB,
Tax, nocne apapuu Ha YepHoOBUIBLCKON ATOMHON 2JCKTPOCTAHLMK OHHU 3a4€Ep-
xanu 10 80% panuonykinioB (bounHekui u p., 1996).

B nay4no#i nutepaType HaKOMIEH JOCTaTO4HO GOJIBLIONW MaTepua o He-
OJIHOPOJHOCTH aKKYMYJ/ISILMH PalMOHYKIIHIOB B JECHOH PaCTUTENBLHOCTH, TOPH-
30HTaX NOYBEHHOIO MpoduIIs, APYTHUX dJEMEHTAX JeCHbIX sKkocuctem (Lysikov,
Abaturov, 1990; Tuxomupos u ap., 1994; llersos u ap., 1998; Mapanyaun u
Ap., 2001; Bopouus, 2002; Mnatses, 2002, 2003 a, 6 u ap.). OcoGeHHO MHOrO
padoT IMOCBAIIEHO MUTPALIUH PaJHOHYKIHIOB B 1104BeHHOM npoduie (M3pasib
u ap., 1987; Kapasaesa u ap., 1993; TuxomupoB u ap., 1994; Bynko, 1998,
2003; Bopobnes u mp., 2001; Unarses, 2002, 2003; Bynko v ap., 2003 u ap.).

Ha 0CHOBaHMH BBINOJIHEHHBIX UCCIENOBAHUI MpEJIaraloTes peKoMeH ja-
U¥H MO BEJEHHIO JIECHOTO XO3iHCTBA HAa TEPPHUTOPHUSX C Pa3HOM MIOTHOCTLIO
3arpasHeHus paguonyknuaamu (Ilpasuna ..., 1992; PykoBoacrso, 1994, 1995,
1997; Myxameniuun v ap., 1995 u ap.).

B T0 3x€ BpeMs MHOTME BONPOCH! BIMSHUSA PaJHOAKTHBHOIO 3arpsi3HEHH s
Ha JIECHbIE HACAXKAEHHS OCTAJOTCsl HEPELICHHbIMHU. B YaCTHOCTH, B HAYYHOM Jk-
TEpaType HET €AMHOI0 MHEHHS O CIOCODOax JIECOBOCCTAHOBICHHSI Ha HEIIOKPLI-
TBIX JIECOM TUIOLIA/AX B paloHaX, NOJABEPKEHHBIX PaTMOAKTUBHOMY 3arpssHe-
HHIO, & TAKJKE BJIMSAHMIO IJIOTHOCTH 3arPS3HEHMSE Ha MPHIKMBAEMOCTD, COXPaH-

HOCTBb H POCT JIECHBIX KYJILTYP, & TaKKE HCKYCCTBCHHbIX HaCaMJICHUH.



PaspaboTka npenioxeHHi NPOH3BOJICTBY 0 COBEPLIEHCTBOBAHHUIO BEJIe-
HHS JIECHOTO XO3SICTBA M JIECONONL30BAHUS B YC/IOBHSX PaHOaKTUBHOTO 3a-
IPSI3HEHUST BO3MOKHA TOJILKO MPH HAJIMYHMK OOBLEKTHBHBIX JAHHBIX O Xapakre-
PHUCTHKE OCHOBHBIX KOMIIOHEHTOB HacaxIeHHWH. K cojkaleHuio, HaMu B Hayy-
HOM JiuTepaType He OOHAPYKEHO TAKMX JAHHBIX O YUCTBIX M CMEWIAHHBIX Haca-
MJICHUSX, Opou3pacTaloiux 6oliee 1oJlyBeKa B YCIIOBUSX PaJJMOAKTHBHOIO 3a-
Ipsi3HEHMST Pa3IMUHON MIOTHOCTH. BblmeykaszanHbie 06CTOSTENBCTBA ONpejie-

JIWJIY HAMpasJ/IEHHUEC HAlUKUX HCCIIeIOBAHUIA.

2. lpupoaHo-KIHMATHYECKHE YCJI0BHS PaiioHa HeeneJ0BaHUH

OcHoBHOH 00BEM IKCMEPHUMEHTANIBHBIX HCC/Ie0BaHui BhInosHeH B HO-
I'Y «Kacnunckoe jecHuuecTBo» I'naBHOro ynpasnenus jecamu UenssOMHCKOM
obnactu. CorlacHO MepeuHs JNECOPACTUTENBHBIX 30H M JIECHBIX paioHOB PO,
paHoH HccnenoBaHui oTHOCHTCH K HOXHO-YpanbCKOMy JIECOpacTHTENEHOMY
paiiony siecocternno# 3ot (ITpukas ..., 2011).

CornacHo CXeMe JIecOpacTUTENIbHOTO paioHuposanust (KosiecHHKOB,
1961 a, 6) 3anagHas yacTh JeCHUYECTBA OTHOCHTCS K Y hanelcko-CricepTckoMy
OKpYT'y IOpHO-JIECHOH /ecopacTHTENBHOI 00sacTd, a BOCTOUHAs - K Aprasii-
CKOMY CEBEPO-JIECOCTENTHOMY OKPYTY JIECOCTENHOH JiecopacTHTeIbHOH 001acTH.

Kiumar paloHa McciaefoBaHHM KOHTHMHEHTAIBHLIA. OnHako, 3anagHasl,
ropHas 4acTh paiioHa HCCIeNOoBaHUH, XapaKTepu3yeTcs 60JIbLIMM KOJIUUYECTBOM
0CaIKOB, CIIIAKEHHBIM TEMITEPATYPHBIM PEKHMOM BO3/yXa, OOJbIIEH TOJLIH-
HOH CHEXHOTO NMOKpPOBa ¥ OTHOCHUTEJbHOM BJIAXCHOCTBHIO BO3/yXa, IO CpaBHeE-
HHIO C BOCTOYHOM JECOCTEMHOH 4acThIO.

Cl10’)KHOE TE€OJIOTHYECKOE CTPOEHHE MECTHOCTH 00YC/aBIUBAET CIELu-
(HuHOCTE TOYBOOOPA30BATEILHBIX MTPOLECCOB M (POPMHPOBAHUE PAJTMUHBIX TH-
MOB MOYBEHHBIX Pa3HOCTEH OT IpyObLIX CKENETHBIX MOYB, IPUYPOHEHHBIX K BEp-
LIMHAM XpeOTOB U KPYTHIM CKJIOHAM, 10 TOP(SHUCTO-OOMOTHBIX IJICEBLIX MOUB,

NPUYPOUYCHHBIX K HONMHAM PEK M JAPYTHUM MOHMKEHHBIM MecTaM. B ueom rnou-

Bbl paioHa UCCIIE0BAHUH I0BOIBHO TIOAOPOAHbLIE. QK010 66,8% TEppUTOPHK
JieCHOTO ()OHJA OTHOCHTCSI K Pa3sHOTPABHO-JIMITHAKOBOM IpyNne THUIOB Jieca W
14,2% K Aro {HUKOBOM.

Hanuuye HU3KOMOSHOTHBIX HACAKACHUH M HEMOKPLITHIX JIECOM IJIOLLA-
JeH CBUIETENLCTBYET O HEOOXOAUMOCTH MPOBEACHHS PaboT MO N€COBOCCTAHOB-

JICHHIO.

3. llperpavma, MeToANKA HeC/IeA0BAHNI U 00bEM BHINONHEHHBIX PaboT

B COOTBETCTBMM C LIENLIO M 3aJaUaMH MCCIEN0BaHHH nporpaMma padoT
BIUTIOYAJTA!

1. M3yuenne npupoaHbIX yCIOBHH M JecHOroO (onja paHoHa HCCIEL0Ba-
HUH.

2. AHanu3 HayyHOH M BEJOMCTBEHHOM JIMTEpaTyphl 10 BOMPOCAM BIIHs-
HHUSI PaIiMOaKTHBHOIO 3arpsA3HEHMs] HA POCT M YCTOHUMBOCTD JIECHBLIX HACAMCIE-
HUH, a TaKKe BEACHHs JIECHOTO XO3IHCTBA Ha 3arPA3HEHHbIX TEPPHTOPHSAX.

3. Usyyenne UCTOPHH 3arpA3HEHHs pafiOHa HCCIIEJOBAHMH PajMOHYKIIH-
JlaMH.

4. i3yuenue OmnpiTa HCKYCCTBEHHOTO JICCOBOCCTAHOBIICHHUS Ha 3arpsA3HEH-
HOM M CMEXHOH ¢ HEH TepPUTOPHSIX.

5. Msyyenue npu>kMBaeMOCTH, COXPaHHOCTH M POCTA MCKYCCTBEHHLIX CO-
CHOBBIX HACAXACHUH B PA3JMUHbIX 30HaX PaJJMOAKTHBHOTO 3arpsA3HEHMs.

6. MzyucHue BIMSHHS PaJHOaKTHBHOTO 3arpsi3HEHMA HA TaKCAlMOHHbIE
NOKa3aTelM APEBOCTOEB ECTECTBEHHBLIX COCHOBBIX, OEPE30BBIX M COCHOBO-
6epe30BbIX HACAKACHNH.

7. U3y4yenHe KOIMUYECTBEHHbIX NT0Ka3aTelel NOAPOCTa U M0AECKa.

8. M3yueHue BMJOBOro COCTaBa M HaA3eMHOM (PUTOMACCh] JKUBOTO HAMOY-

seHHoro noxposa (PKHIT) no 3oHam 3arpasHeHust.
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9. PaspaboTKy NpeaoskeHnH Mo CoBEPLICHCTBOBAHUIO JIECOBOCCTAHOBJIE-
HHSI M BEAEHHMS JIECHOTO XO3SMCTRA Ha TEPPUTOPUSX, 3aTPSA3HEHHBIX PaiHOHYK-
JIHJIaMU.

B ocHOBY wuccnenoBanuif nosoxeH meron npoOHbIX muomanei (I1IT)
(Ornesckuit, Xupos, 1964; MosnuanoB, CmuphoB, 1987; Ceunnos, 1972; Auy-
unH, 1982, 1984; Bepxynos, 1985; Atpoxun, 1985; OCT 56-60-83; Uncrpyk-
ums ..., 1995; 3anecos u np., 2007).

ITIT saknagsiBavch 1o 30HaM 3arpsisHeHus. [Ipu TOM HacaxacHUs ¢
MIIOTHOCTBIO 3arpashenus 10 0,14 Ku/km® OTHOCHIHCH K (POHOBBLIM 1 HCIOJB30-
BalMCh B KayecTBe KOHTpossi. Hacaxkienus ¢ miuoTHOCTBIO 3arpssuenus 0,15-
0,99 Kn/km® OTHOCHIIMCD K 30HE ¢1aboro 3arpA3HeHus - 1, a mpu IOTHOCTH 3a-
rpasuenns ot 1,0 10 2,99 1 3 u Gonee Kwkm® - k 30Ham cpennero (1) v cub-
Horo (III) sarpssuenusi, coorBercTBeHHO (IIpukaz ..., 2007; Vxrud u ap.,
2012).

OnpepgeneHue THIIOB Jieca U Py THIOB JieCa MPOU3BOJMIIACH C YUETOM
meToamuyeckux pexomenaaumii B.H. Cykauesa, C.B. 3onna (1961), B.IT. Konec-
nyKoBa ¢ coasropamu (1973), Ipasun ... (1984). IToppocT u nojiecok u3yya-
JUCh ¢ yueToM pexomeHnauuii A.B. IMo6eaunckoro (1966), »uBoil Harno4YBeH-
Hbli 1okpoB - o Meroauke C.B. 3anecosa u ap. (2007), MOYBLI - 10 METOAHUKE
E.H. UBanogoii (1976).

O6paboTka IKCEPUMEHTAJIbHBIX JAHHBIX PEalU30BaHa B COOTBETCTBUH C
O6LUENPU3HAHHBIMH MeToAuKamMH, felictBytomumu ['OCTamu, crangapramy u
MHCTPYKUMAMH. CTaTMCTHKO-MaTeMaThyeckass o0paboTka MaTepualoB NpoBe-
nexa Ha ITOBM tuna IBM PC ¢ moMoLibio NpuKiaiHeIX IPOrpamMM,

B nporecce uccienoBanuii 3anmkeno 16 npoGHeIX ruiomanei. Ha seex
I'IT onpenenensl TakcaUHMOHHbBIE [I0OKA3aTeNH APEBOCTOEB. 3asokeno 240 yuer-
HBIX MIOLIAJ0K Pa3sMEPOM 2X2 M C MOCNEYIOIHM ONPEAC/ICHUEM Ha HUX BHJIO-
BOTO COCTaBd, KHU3HECTIOCOOHOCTH, TYCTOThI, BLICOTHI U BCTPEYAEMOCTH HOAPOC-

Ta KU mnoaiecka. 3anoxedo 320 ydeTHbIX mow@anok pazmepoM 0,5x0,5 M s
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ONpE/IeNIEHUsT BUIIOBOrO cOCTaBa M HajzeMHol Guromaccsl JKHIT. [lpoussenen
ot6op obpasuos Beex BuaoB JKHIT B npenenax xaxmod I ¢ mocnemyrommm
BBICYLIMBAHUEM J10 A0COJIFOTHO CYXOro COCTOSIHMS M pacueTa HaJ3eMHOH GUTO-
maccbl XKHIT Ha enuHuiyy nitomanm.

Ipoananusuposansl JiecHo# ¢onn YOBY «KacauHCKOro JieCHUUECTBay,
OMBIT MCKYCCTBEHHOT'O JIECOBOCCTAHOBJICHHMS W MCTOPHS PAJHOAKTUBHOIO 3a-

IPA3HEHHS B paiOHE MCCACAOBAHMUI.

4. XapaxTepucTuxka 06beKTOB HCCEN0BAHUH

VpanbCkuii peruoH sABIsSETCS OAHMM U3 Hanbosiee SKOJOrMuecku Hebia-
ronoyy4yHelx paifonos P® no pagunannonHod obcrasoske. [Tocneanee 06BICH-
€TCS MHOIOJIETHEH JEATEIbHOCTHIO NMPOM3BOACTBEHHOT0 oObenuuenus (I10)
«Masak», rae M3-3a HENPOAYMAHHBIX TEXHOJIOTHH XPaHEHWsS pPajiMOaKTHBHBIX
OTXOMIOB W aBapvif HEOJHOKPATHO IPOMCXONMJIO 3arps3HCHUE OKPYIKAIOLIEH
cpeabl.

C 1949 no 1952 rr. cpenHe- U HU3KOAKTUBHLIE panﬁoaxmnﬂue OTXOJIBI
cnvBanauck B p. Teua (Atnac ..., 2013), a 3atem B o3epo Kapauaii (bo6Gpos,
1994). B 1950-60-x IT. MMEIH MECTO ra30dpO30JbHLIE BLIOPOCH! PaAMOAKTHB-
HBIX BELIECTB Yepe3 Bhicoxue (10 150 M) TpyOsl B atMochepy.

B 1957 r. u3-3a B3pbIBa EMKOCTH HATPATHO-ALETATHBIX COJIEN NPOHU3OLLIIO
3arpsisHEHHE OKPY’KAIOLIel TEPPHTOPHH Ha IIOLAAH OKOJIO 23 ThIC. KM%, TIOJY-
4yMBLIEH Ha3BaHue «BocTo4HO-Ypanbckoit paguoakTuBHbld ciiea» (BYPC).

B 1967 r. n3-3a aHOManLHOM Xapbl obHaXMI0Ch AHO o3epa Kapayaii u
BETPOM [IOHHBIE OTIOKEHHS, COAEPKALIME PAJUOAKTHBHBIC OTXOBI, GBUIH pac-
CestHbI Ha IOy 2,7 ThIC. KM2.

[Mocnencreus 3arpsA3HEHHH HEOAHO3HAYHO OTPA3HIMCh HA JIPEBECHOM
pactutensHoctd BYPC. B yacTHocTH, nocne aBapiu 1957 r. cOCHOBbIE HACAX-

NeHus norubiu Ha MIomany okoso 20 ThIC. KM2.
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Anst MpEAOTBpAIIEH S PACIIMPEHHS 30HbI 3arPA3HEHUs M 3aKperuieHMs 5. MckyccTBEHHbIC COCHOBBIE HACAXKACHHS B YCJIOBUSIX PAJHOAKTHBHOIO
PalHOHYKIHI0B HEOOXOJAMMO YBEJIMUCHHE TTOKPBLITOH JiecoM momau. Mcce- 3arpssHeHust
q 10T o 2 .
L NOBaHMs MOKA3&JIM, YTO B YCIOBHSX PA3HOTPABHO-JIMITHAKOBOW IPYNIIBI THIOB ITIOTHOCTL  PAIMOAKTHBHOTO 3arpssHCHMS OKas3blBAET CyLECTBEHHOE
nieca HanGosiee MPHEMIEMBIM CTIOCOGOM JIECOBOCCTAHOBIICHIS ABIACTC CO3/A~ BIMSIHHEE HA TAKCALMOHHDIC TOKA3aTENM HCKYCCTBEHHBIX COCHOBBIX HACAIKACHMH
HUE JIECHBIX KYJIBTYD nocafkoi. [Ipu mnotHocty 3arpssnexus 1o 0,99 Ku/km® (Tabi. 2)
JIECHBIE KYJIbTYPbl COCHBI OOBIKHOBEHHOH XapaKTepU3YIOTCS XOPOILEH NpHiKH- Ta6muua 2. — TakcaunoHHast XapakTePHCTHKA | 5-NETHHX JECHBIX KyJlb-
BaeMOCTh COXPAHHOCTBIO. i ar .
9CTHi0 M COXp ThIO. A NIPH IUIOTHOCTH 3aTPASHEHHUS! BHILIC YKA3AHHOTO TYP COCHBI OOBIKHOBEHHOM 110 30HAM PafHOAKTHBHOTO 3ArPA3HCHUS
3HAYCHMSI COXPAHHOCTL JIECHLIX KyJLTYP PE3KO CHikaercs (Tabi. 1), yro Tpe- C =
R penuue v
OyeT HeOJHOKPATHBIX AOMOJIHEHHIA, E - §$ ~ B
= a) m = = = ~
"= o O 58 2 © = 5 8 = o s
Tabmuna 1. — COXPaHHOCTE OMBITHO-IIPOU3BOJICTBEHUBIX JIECHBIX KYJLTYD = = 03) g 58 £ § g g = = g
| a, I < < = =]
> j O 8= Q o ) gz = =
COCHBI 0OBLIKHOBEHHO# B barapsikckoM jiecHuuecTse KaclIHHCKOro jiecxo3a 8 g 2 3 s 7 A
@ = - 8
. = O
3oHa TTpHKUBAEMOCTE H COXPAHHOCTB JIECHBIX KYJbTYD, %
3arpA3HeHus OceHbio B ron Yepes 2 rona nocie Yepes S ner 1 Konrpons 0-0,14 10C 72 sl 19,8 0,83 82
rnocaaku IMOCaaKu I10CJI€ ITOCaaKH en B 8.6 6.0
Koutposs 98,0 79,0 74,1 L 12 0.8
I 88,3 84,6 84,6 ’ i
11 94,3 60,9 44,4 2 [ 0,15-0,99 10C 6,5 2 20,3 0,91 75
111 76,7 70,0 54,9 3 I 1,0-2,99 10C 6,2 8,1 10,2 0,46 37
i 4 111 3,0 u Gonee 8C 5,6 6,5 8,5 0,43 32
i Xopowme nokasaresd COXPaHHOCTH B YCIOBHSIX 30HbLI CHJILHOTO 3arpsi3- 2EB gg §§
i en ) 5

| HEHHMsI NOKasaJlk CEsHIIbI elih CHOMPCKOM, HO maHHbI (akT TpebyeT MonoHMu-

TeJILHOM ITPOBEPKH. Ma'repuanu Tabn. 2 CBUJCTENBCTBYIOT, YTO YBEJIMUCHHUC TIJIOTHOCTHU 3a-

2 A
Ha ocHoBaHUM 0006ILEHMS NPOU3BOACTBEHHOTO OMbBITA, B LENAX IMOBBI- I'PASHEHHS BBILLE 1 Ku/km MPUBOJMUT K PE3KOMY CHMXKEHHIO MOJIHOTHI U 3ariaca

weHust 2GPEKTUBHOCTH IECOBOCCTAHOBICHHS, MUHUMH3ALHH OITACHOCTH BbIHO- HCKYCCTBEHHBIX COCHOBBIX HacaxcieHuil. I1pu STOM 11 HaAseMHOl QuTOMacCk!

’KUBOTO HanouseHHoro nokposa (MKHIT) xapakrepHa oOpaTHas 3aKOHOMEPHOCTE
(taba. 3).

B 30Hax cpeaHero W CHIIBHOIO 3arpssHeHus Haazemuas Guromacca JXHIT

ca PaJMOHYKJIMIOB 38 MpPEAENbl 3arPA3HEHHOM TePPUTOPUH M BPEMEHH Npelbi-
BaHust PabOUMX Ha JIECOKYNLTYPHOM IUIONIAAM MNPEMIOKEH CIIOCOD CO3MAHMS
JIECHBIX KyJbTYP KPYNHOMEPHBIM MOCAJI0UHBIM MaTepHajioM 6e3 NOArOTOBKH
e B aDCOJIIOTHO CYXOM COCTOSIHMM cocTaBisieT 726,6 u 320,3 kr/ra, npu gosne 3a-

k0B 35,8 1 23,9%, 4To pe3Kko YBENMYHBAET MOXKAPHYIO OMACHOCTL MO CpaBHE-

HHUIO € UCKYCCTBEHHBIMM HACAXKICHUSAMH Ha KOHTPOJIE, A€ HaA3CeMHas d)HTO-

‘ macca XKHI1 cocrasnser 141,3 kr/ra npu pone B Heit 31akoB 16,9%. IMocnequee

: BBI3BIBAET HEOOXOAUMOCTh Pa3pabOTKU CHCTEMbI MEPONPUATHI 110 TPOTHBOIIO-
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MAPHOMY YCTPOMCTBY HCKYCCTBEHMHBIX HACAKACHHI HA TEPPUTOPMSX, 3arpss-
HEHHBIX PaAuOHYKIHIaAMH,

Tabmiua 3. — KonnuecTBo BUAOB 1 Hanzemuas Gputomacca XKHIT B abco-
JIIOTHO CYyXOM COCTOSHHMM MOJ MOJIOrOM 15-IeTHUX HCKYCCTBEHHBIX COCHOBBIX

HACaX/IEHHUH 10 30HaM 3arpssHeHus

Ne TTIIIT 3ona Konuuectno HamzemHas B T.4. 3naKu
3arpsa3HeHus BMIOB, LUT. (puromacca, Kr/ra %
Kr/ra
1 KouTpoJb 15 141,3 23,9 16,9
2 1 6 40,0 16,7 41,8
3 11 12 726,6 260,1 35,8
4 JI 14 320,3 76,7 23,9

6. Bausiuue paauoaKTHBHOTO 3aTrPsI3HEHH HA €CTECTBEHHbIE HACARACHHS
OObekTaMM MCCNIEAOBAHMI ABJSUIMCL CCTECTBEHHBIE COCHOBEHIE, OEpPE30-
Bble U 0EPE30BO-COCHOBAIE HACANIEHHS! PA3HOTPABHOTO THIIA Jieca, TIOABEPIHY-
Thi€ B 30-40-1eTHEM BO3pacTe PajlOaKTUBHOMY 3arpsi3HEHHIO W NPOU3PACTAIo-
LMe 56 JET B yCJIOBUSIX JAHHOrO 3arpsi3HeHus.
Tabnuua 4. — Takcauuonnas xapaxkrepuctnka Hacaxaenuit II1IT no pau-

HbIM yueTa 2013 1.

No Cpennue
53 a8 [ . & fal of £ & o
nn | 285 5§ 2s5|5.] 5|85 85| E | &
TTET OB\ FHET g e8] & | 7T
1 2 3 4 5 6 7 8 9 10
CocHoBble HACKIEHHS
5 Kon- 9C 91 26 39 311 I 1,03 437
TPOJb
1B 91 22 24 110 55
422 492
6 [ 8C 86 | 26 39 280 I 0,98 404
25 86 22 21 174 67
454 471
7 11 10C 96 | 25 35 442 11 0,96 463
8 I11 10C 96 25 33 266 11 0,86 399
bepesosuie Hacax/eHyst
9 Kon- 105 81 24 29 425 11 0,95 322
TPOJIb
10 1 106 81 24 29 419 11 0,93 316
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Tabnuna 5. — O61mee KoaMUECTBO NOAPOCTA B HEPECUETE HA KPYIHbIH 10

30HaM 3arpsa3HeHHs

Ne 3oHa Konunuecto B Tom uncne CocraB
MITIT 3arps3HEHHA | noapocTa, C b Oc noapocra
T./ra
CocuoBbie HACAKIEHHS
S Kourposb 819 703 116 - 9CI1b
6 1 985 960 25 - 10C
7 11 13835 13168 400 267 10CenbOc
8 11 6326 5138 1063 155 8C2benOc
Bepe3oBble nacakaenus
9 Kourposn 728 344 100 284 5C40c1b
10 I 929 741 63 125 8CI1510c¢
11 11 258 258 - - 10C
12 111 137 137 - - 10C
CMeliaHHble HACAKIEHHS
13 KonTposis 1713 1013 700 - 6C4b
14 I 2063 1763 300 - 9C1b
15 1] 1675 900 725 - 5C5Bb
16 111 3100 2200 900 - 7C3b

YCTICLIHOrO  ITOCACAYIOIETO JIECOBOCCTAHOBIEHUS HEOOXOMMMO NpPOBEIEHHE
MEp COAECHCTBUS MM UCKYCCTBEHHOE JICCOBOCCTAHOBJIEHHE.

HeTkoH 3aBMCHMOCTH MEXY IUIOTHOCTBIO 3aIrpA3HEHMSI U BHIOBBIM CO-
CTABOM, a TAKXKEe KOJIMUYECTBOM IMOUTECKA HE YCTAHOBJIEHO.

M3 Beex HcceyemMblx HaCaKACHUM MaKCHMaJIbHBIM KOJHYECTBOM BHIOB
1 Ha[3eMHOH (urToMaccoit xapakrepusyercs JKHIT non mosorom Gepe3osbix
HaC&KAEHMH BHE 3aBHCUMOCTU OT 30HBI 3arps3HeHus (Tabu. 6).

Tabnuua 6. — Konuuectso BuaoB 1 06was Hagzemuas Guromacca XKHIT B

abCoJIIOTHO CyXOM COCTOSIHHHM IO 30HaM 3arpsa3HCHHUs

No | 3ona sarpsi3- | IlnotHocts | Konwyecrso | Hansemuas B T.4. 31aKu
T HEHUs1 3arpasHerus, | BUIOB JKHIT, | ¢wuromaccea, Kr/ra %
Ku/xm™ LIT. Kr/ra
| 2 3 4 5 6 7
CocHoBbIe HACAKIEHHS
5 Kourposib 0-0,14 15 179,1 448 25,0
6 I 0,15-0,99 13 124,6 46,5 373
7 11 1,0-2,99 24 219,6 22,1 10,1
8 11 3 u Gonee 13 237,6 104,6 44,0
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Oxonuanue Ta6n. 6
1] 2 | 3 | 4 [ 5 | 6 [ 7
bepe3oBbie HACAMXKACHHS
9 Kourpons 0-0,14 14 906,5 419,5 46,3
10 1 0,15-0,99 17 458,7 183,6 40,0
11 Il 1,0 -2,99 19 843,2 233,6 2717
12 111 3 u Gonee 20 506,3 103,9 20,5
CMemanHple HACAXKACHHA
13 Konrpons 0-0,14 21 336,1 63,1 18,8
14 I 0,15 - 0,99 17 133,4 40,7 30,5
15 11 1,0-2,99 18 213.5 44,2 20,7
16 11 3 u Gonee 18 185,2 73,0 394

J1i1st COCHOBBIX M OEPE30BO-COCHOBBIX HACAXIACHUI XapakTepHO yBenuue-
HHE J10JIM 3J1aK0B B Han3eMHo# ¢uromacce XXHIT no Mepe yBesiMueHus: NOTHO-
CTH PaJMOaKTUBHOTO 3arps3HeHus. [lis Oepe3oBbIX HacaxieHMH XapaKkTepHa
oOpaTHas 3aKOHOMEPHOCTb.

O61He BLIBOAbI

1. PanuoakTHBHOE 3arpsi3HEHUE SBISETCS OAHMM M3 HauboJee OnacHbIX
JUIS JHIOJEeH M OKpy KaroLlel cpezpl BUIOB 3arpsisHeHui. B crabuimmsanuy, mo-
FJIOLICHHH, [epepacipesieseHuH, KOHCePBALMH PaIMOHYKIINIOB H CaMOOYUIIIE-
HHUM OT HUX 9KOCHCTEM BXKHYIO POJIb HIPAIOT JIECHBIE HACAKICHHUS,

2. Tepputopusa paitoHa HccienoBanuit oTHocuTCH K IOxHO-Ypanbckomy
ecopacTUTeNbHOMY palfOHy NECOCTENHOH 30HBI, XapaKTEPU3YETCsl KOHTHHEH-
TaJIbHBIM KITUMATOM, pa3HooOpasueM GopM peibeda U MOYBEHHBIX PA3HOCTEH.

3. OcHoBHBIMH JiecO0Opa3syloluMK 1oponamu sisisitorcs Oepesa (38425
ra) u cocHa (36236 ra), Ha JONIO HacaXACHWI KOTOpBLIX NMpuxoxuTcs 48,9 u
46,1% momany, NOKPHITOH IECHOH PaCTUTENILHOCTLIO0, COOTBETCTBEHHO.

4. Okono 66,8% rmuioiaay JieCHOro (GoHAa OTHOCHTCS K Pa3HOTPABHO-
JIMTHAKOBOM rpynne THnoB jeca U 14,2% - x SAroJHUKOBO#H, YTO CBUAETENLCT-
BYET O BBICOKOM TMOTEHLHMAJILHOM TUIOMOPOJMM TMOYB ¥ IPOU3BOAUTENHHOCTH

HacaXaeHU.
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5. TeppuTopus pakoHa HCCEA0BaHMI HEOTHOKPATHO noJBeprajnach pa-
JMOAKTHBHOMY 3aIPA3HEHUIO M3-3a HETIPaBUILHOIO XPAaHEHHs PalHOaKTUBHLIX
O0TX0A0B 1 asapuii Ha 1O «Mask». OcHOBHAs paaHoOIOrHYeckass ONacHOCTD
CBs3aHa C PaNHMOHYKIHAAMH CTPOHUHS-90 M uesus-137, npuuem A0Ms NEPBOro
U3 HUX SBIISIETCSI MPeobIIafaoneii.

6. 3arps3HeHue TEPPUTOPUH pafMoHyKiIuaaMu 10 0,99 Ku/km® He oxasbl-
BACT OTPMLATENBHOIO BIHSHHS Ha MPHWKHBAEMOCTb, COXPAHHOCTbL M POCT JEC-
HBIX KYJBTYP COCHbI OObIKHOBEHHAs. TPy yBeMUEHUN MIOTHOCTH 3arps3HEHHS
[IPUMEHEMast TEXHONOrUsSl CO3JaHUs JIECHBIX KyJILTYD Majlod(D(PEKTHBHA M ee
PEKOMEHYETCs 3aMEHMTh Ha CO3JAHHE JIECHBIX KYIbTYp KPYITHOMEPHBLIM NOCa-
JIOYHBIM MaTepHaIoM 6e3 MoJIrOTOBKY MOYBKI,

7. TloBBULIEHHE MJIOTHOCTH 3arpsA3HEHMs PagHOHYKIHAAMHU Bblue 1,0
Ku/kM® TIPHBOINT K yBEIHUEHUIO B UCKYCCTBEHHBIX COCHOBBIX HACAMJEHUSIX
HajseMHOH ¢uroMaccsl JKHIT u 1onu B Hell 311aK0B, YTO MOBBIIAET MOKAPHYIO
OIMAacHOCTb M BBI3BIBACT HEOOXOJMMOCTH COBEPIHEHCTBOBAHMS MPOTHBOMOXKAP-
HOI'Q YyCTpOHCTBA TEPPUTOPHH. '

8. HauGoJiee yCTOHUMBBIMU K PAaHOAKTHBHOMY 3arpsI3HEHUIO B YCITOBHSX
Pa3HOTPABHOIO THIIA Jieca paiOHa HCCIENOBAaHHH SABISIIOTCS CMElIaHHbIe Gepe-
30BO-COCHOBEIC HACXNECHHUH, KOTOPbIE B 85-n€THEM BO3pacte, Jaie MpH IIOT-
HOCTH 3arpssHenus Gonee 3 Ku/km?, xapakrepusylorest 1 knaccom 6onuteTa u
MMEIOT 3arac CTBOJIOBOM peBecHHbI okono 400 m>/ra.

9. bepesosbie 81-86 - jeTHHE HACAKAECHMS B YCIOBMAX COCHAKA PasHO-
TpaBHOIro Xapakrepusytorcs I knaccom GoHuTeTa BO BCEX HCCIIENYEMbIX 30HAX
sarpssHenus. [Ipy yBeqMueHHH TIOTHOCTH PAAHOAKTHBHOIO 3arpA3HEHHS CO-
CHOBBIX Hacaxienuii Bbiire | Ku/km? HX Knace GOHUTETA CHIDKACTCS ¢ IePBOro
Ha BTOPOH.

10. B kauecTBe INIaBHBIX IIOPOA IIPH JIECOBLIPALIMBAHUH B PA3HOTPABHOM

Tune jieca Ha teppuropuu BYPC pexomenayeTcs UCIIONb30BaTh COCHY OObIKHO-
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BEHHYI0 M Oepesy MNOBHCIYI0, GOPMHUPYS M3 HMX CMmellaHHble Gepe3oBo-
COCHOBBIC HACAKICHHS.

11. Cocna 06BIKHOBEHHASE JOMHHUPYET B MOAPOCTE BHE 3aBUCHMOCTH OT
COCTaBa JAPEBOCTOEB M IUIOTHOCTH 3arps3HEHHs PaJIHOHYKIHIaMu. OXHAKO 10X
nojaorom Gepe3HsKOB M COCHSIKOB NMPeobafaeT rpynIoBoi noApocT, YTO BBI3bI-
BaeT HeOOXOAUMOCTh MPOBEIEHUS MEP COAEHCTBHS MIIM MCKYCCTBEHHOTO J1eCO-
BOCCTAHOBIIEHMs B Cllyuae THOEIH UK CIUIOITHOH pyOKH JIPEBOCTOSL.

12. MMHHMAaJBLHBIM KOJHUYECTBOM MOUIECKa XapaKTepH3yloTcs 6epe3oBbie
HacaxaeHus. TIpy 5TOM 4YeTKO#M 3aBHCMMOCTH BMAOBOIO COCTaBa U IYyCTOTHI
MIOJUIECKA € TIOTHOCTHIO 3arpsi3HEHUS PaJHOHYKIHAAMU HE YCTAHOBJCHO,

13. MUHMMaNbLHOE, 0 CPABHEHHIO C COCHSIKAMU M GEPE30BO-COCHOBLIMHU
HACAX/ICHHAMH, KOJMYECTBO MOJPOCTa U MOJUIECKA IOA TNOJIOroM 6€pe30BBIX
HacaXIeHHI 0OBACHACTCS MaKCUMallbHOM Han3emHOH duTomaccor XXHIT B a6-
COJIFOTHO CyXOM COCTOSIHHM BO BCEX 30HaX 3arpasneHus. [Ipu 5ToM 10415 311aKOB
B HanzemHoi ¢uromacce YKHIT 6epe3HsIKoB ¢ yBEIMUEHUEM IIJIOTHOCTH PAHO-
AKTUBHOI'O 3arpA3HEHHS YMCHBUIAETCS, a [ COCHIKOB U GEPE30BO-COCHOBBIX
HacakIeHHi XxapakTepHa 0OpaTHas 3aKOHOMEPHOCTb.

14. Tlockonbky B XKHIT Beex mccnenoBaHHbIX HAaCAKACHAH U 30H 3arpsis-
HEHHUs JOMMHMPYIOT BHJIBI, HMCIOLME BaXHOE XO3SHCTBEHHOE 3HAUEHHE (Jie-
KapCTBEHHbIE, NUILEBHIE, KOPMOBBIE, HEKTAPOHOCHBIE H [Ip.) HEOOXOUUMO 110-
CTOSIHHO TPOBOAHTHL Pa3bACHUTENBHYIO PabOTy CPEAM HacelleHHs 110 HENOMy-
IEHHUIO cOopa ¥ UCOIb30BaHU HEJPEBECHON MPOLYKIUUH JIECd, 33 HCKITIOYCHHU-
€M HaCaKAEHHit, TJie IUIOTHOCTh 3arpA3HEHMS PAIHNOHYKIHAAMH HE MPEeBbIIACT

0,14 Ku/xm>.

Crnucok paGoT, ony0IHKOBAHHBIX ABTOPOM 110 TEME JUCCEPTANHH
B ocypranax, pexomendosannoix BAK:
Vxrun 10.B. ®opMupoBaHue HCKYCCTBEHHBIX Haca(AeHMH B paifone

Bocrouno-Ypaibsckoro paguoaktisHoro cinega / 10.B. Yokrun, C.B. 3anecos,
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B.W. Kpiok // ArpapHbiii Bectuyx Vpasa, Ne 10 (102),2012. C. 44-46.

3anecos C.B. HckyccrBenHoe JIeCOBOCCTAHOBIEHHE Ha TEPPUTOPUSX, 3a-
TPSISHEHHBIX panuonyknuaamu / C.B. 3anecos, I0.B. Yxrun, E.C. 3anecosa /
Cospemensbie npobieMbl HayKH u obpazoBanusi. 2014, Ne 2: URL: www
science - education.ru/ 116 — 12329 (narta obpaiuenus 04.07.2014).

Yoxruu 10.B. Bunoso# coctaB H Hagzemuas (uToMacca KMBOro Haroy-
BCHHOrO MOKPOBA B 15-IETHUX MCKYCCTBEHHBIX COCHSKAX, NOABEPIKEHHDIX pa-

AHOAKTUBHOMY 3arpsisHenuio / 10.B. Yokruu, C.B. 3anecos, // CoBpemeHHble

npobiemsl Hayky U o6pasosanus. 2014, Ne 3: URL: www science-education.ru.
117-13752 (nara obpamenus 04.07.2014).

3anecos C.B. PoCT HCKYCCTBEHHBIX COCHOBBIX HACAMKACHHI B paiione
Bocrouno-Ypaisckoro paguoakrusHoro ciena / C.B. Sanecos, 10.B. Vokrun //
ArpapHblii BecTHHK Ypana, Ne 7 (125), 2014. C. 37-39.

B npouux uzoanusx:

Yoxrut 10.B. COXpaHHOCTb M POCT JTECHBIX KYJILTYP COCHBI OGBIKHOBCH-
HOHM B paiioHe BocTouHo-Ypannckoro papuoaxrusHoro ciena / [O.B. YxruH,
C.B. 3anecon // AxTyanbHble BONPOCH COXpAHEHUS 6uopasHoobpasust ¥ Beae-
HHSL JIECHOTO XO34HCTBa. - [llyunuck: KATY um. C. Caiipynmna, 2012, C. 48-
53.

Yoxrut 10.B. Bimsnue sarpsasHeHus paJHOHYKIHAAMA HA BHIOBON CO-
CTaB N HAJ3EMHYIO PUTOMACCY HKHMBOTO HAIIOUYBEHHOTO Mokpona / F0.B. Vikrum,
C.B. 3anecos // Hayunoe TBOPYECTBO MOJIOAEHKH - JIECHOMY xomIuiexcy Poccun:
Mart. X Beepoc. Hayd.-TexH. koH(. - ExatepunGypr: Ypai. roc. 1€COTEXH. YH-T,
2014. Y. 2. C. 184-186.

Ionmucano B nevars 23.07.14 O6wem 1,0 aBr.i. 3akas Ne 203, Tupax 100.
620100 Exatepun6ypr, Cubupckuii tpakr, 37. ®I'EOY BITO «Ypanbckuii ro-
CyAapCTBEHHbIN JIECOTEXHUUECKU YHUBEpCcUTeT». OTaen ONEPaTHBHOH IOJIH-
rpaguu.
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