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OBILIAA XAPAKTEPUCTUKA PABOTbBI

AKTYyaJlbHOCTh TeMbl HccjaegoBanua. OpHUM U3 HEU30EKHBIX
NOCJICACTBUA PAa3BUTHs YEJIOBEYECKOW LMBHIIM3ALMM HAa COBPEMEHHOM JTame
ABJIIETCSI ~ HEYKJIOHHBII  pOCT  KPYIHBIX  TOPOJACKHX  arjioMeparui,
XapaKTEpU3yEeMBbIX  BBICOKOM  IUIOTHOCTBIKO  HACEJIECHMs, MHOTOYPOBHEBOM
TPAHCIIOPTHON HMH(PPACTPYKTypOH, BKJIIOYash M BBICOKOCKOPOCTHBIE aBTO- M
HKEJIE3HOJOPOKHBIE MAarucTpalyd, B COBOKYHNHOCTH (POPMHUPYIOIIUMHU KOMILIEKC
HETraTUBHBIX BO3JEHCTBUI Ha OKpyXkatoulyto cpeny. Cpenn akTyalbHbIX IpoOsieM
IEOPKOJIOTUM  COBPEMEHHBIX  MEramojMcoB  0co00€  MECTO  3aHHMAaeT
HU3KOYaCTOTHOE  CEHCMOAaKyCTHYECKOE  3arps3HEHHE  cpeabl  oOuTaHus,
OKa3bIBAIOIIME HETaTHUBHOE BIMSHUE KaK Ha TEXHUYECKOE COCTOSHME 3[IaHUN U
COOpPY’KEHMI, TaK U Ha KauecTBO >KU3HM HaceneHus. Haubonee pazpaboTaHHBIMU
Ha CErojHs CjeayeT NPHU3HAaTh BOIPOCHI CHM)KEHHUS HETATHUBHOTO BIIMSIHUS
3BYKOBOTO M HMH(PA3ByKOBOr0 UIYMOB (LIYMOBBIE 3arpakacHUs, Oapbepsl,
pacceuBatenu). IIpu 3TOM HEAOCTATOYHO BHHUMAHHUS YAEISAETCS CEHCMHUYECKUM
BO3JICHCTBHSIM, BIIMSHHE KOTOPBIX HEPEIAKO OLIYIIAETCS B HACEJEHHBIX ITYHKTAX,
pPAacHoOJIOKEHHBIX B OKPECTHOCTSX CKOPOCTHBIX TPAHCIOPTHBIX MarucTpaJieu.
Hacrosimee ~ wucciieqoBaHue — TOCBSAIIEHO ~ HM3YYEHHUIO  BPEMEHHBIX U
IPOCTPAHCTBEHHBIX BapHalMii BHOPOCEHCMUYECKUX U AKYCTHYECKHX  IIYMOB
COBPEMEHHOTO0 MEranoJjiMca, OLEHKE BIMAHHUS HU3KOYACTOTHBIX BUOpalLMil Ha
OHOJIOrNYECKUE OOBEKTHI, MOCTPOEHUIO KapT HU3KOYaCTOTHOTO
CEHCMOAaKyCTUUYECKOTO 3arpsi3HEHHs OKpY)Kawllel cpenbl, (HOpMHUPYIOLINUX
HAay4YHYI0O OCHOBY [UIsl BbIpA0OTKH aJalTallMOHHBIX CLEHApUEB pELICHUS
aKTyaJIbHBIX U TPAAYIIMX IPOOJIEM re03KOJIOTMH YPOAHU3UPOBAHHBIX TEPPUTOPHUH.

Crenenb pa3pa0oTaHHOCTH TeMbl HccJaea0oBaHus. BozneincTsus
HU3KOYACTOTHBIX CEHCMOAKyCTHUYECKUX KOJeOaHUl, FeHEPUPYEMBIX TOPOJICKUM
TPAaHCIIOPTOM, Ha 3JaHUS M COOPYKEHHsS IMOAPOOHO HCCIENOBAaHbBI B padoTe
(banbkun, 2013). B padote (3unkun, 2012) noapoOHO W3yUYeHbl BONPOCHI BIUSHUS
HU3KOYACTOTHBIX M HMH(Pa3BYKOBBIX IIYMOB Ha 3J0POBBE JIOJEH, MPUBEICHBI
JOMYCTUMBIE YaCTOTHO-3aBUCHMbIEC 3HAYEHHUS YPOBHEHW 3BYKOBOTO JABJICHMS IS
pa3IMUHBIX BUJIOB NMpodecCHOoHANBHOU AesTenbHOoCcTH uenoBeka (Broner, 1978;
Broadbent, 1957). Opnako,  BONPOCHI  IPOCTPAHCTBEHHO-BPEMEHHOM
U3MEHUYHMBOCTA CEHCMOAKyCTHUYECKOM OOCTAaHOBKM T'yCTOHACENEHHBIX pPaiilOHOB
KPYIHBIX TOPOJIOB JI0 CUX MOP HE MOJYYMIIN A0HKkHOro BHUMaHus (Berglund et al.,
117).

Heab0 AuccepTAaMOHHOIO HCCJIEIOBAHMS  SBISIETCS  pa3paboTka
TEXHOJIOTUM MOHHUTOPUHTa BHOPOMHUKPOCEMCMHYECKOTO H  aKyCTHYECKOTO
3arpsiI3HEHMS] JKUJIBIX PAllOHOB COBPEMEHHBIX METaN0JINCOB.

JUis NOCTHXKEHHS TOCTaBJICHHOM LETH ObLI0O HEOOXOAMMO PEIIMTH CIIETYIONINe
3aJlauu:

1. Pa3zpaboTaTh TeOpeTHUECKHEe OCHOBBI — CO3[aTh AJITOPUTM ONeparui
pealM3allid ~ METOJAMKHM  MOHUTOPUHTa  BHOPOMHKPOCEHCMHYECKOTO U
aKyCTHYECKOTO 3arpsI3HEHUS KUJIbIX PAIOHOB TOPOJICKUX arJioMepanui.

2. OcymiecTBUTh cOOp HAaTypHBIX IaHHBIX MO BHUOPOCEHCMHYECKUM H
aKyCTHYECKHUM II0JISIM Ha TEPPUTOPHUH IIIOTHOW F'OPOJCKOM;
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3. Co3naTth croenuagbHOE MPOrpaMMHOE OOECreueHue, MO3BOJIIONIEE
OCYILECTBIATh 0OpaOOTKY IOJYYEHHBIX B PE3yJIbTAaTE SKCIIEPUMEHTA HATYPHBIX
JAHHBIX;

4. [TpoBecTn aHaIM3 MOJYYEHHBIX B X0A€ 00paOOTKM HATYpHBIX JaHHBIX
pE3yJIbTaTOB C LEIbIO0 ONpENEIeHUs] 00NacTh NPUMEHUMOCTU ONUCHIBAEMON B
padboTe METOAMKHU.

Hayunass HoBu3Ha. Pabora BBbIIOJHEHAa Ha CTbIKE TI€O(PU3UKH U
reodkonorud. IIpy 3TOM mOCTaHOBKA 3a1add, MMOMHUMO MEXIUCHHUILUIMHAPHOTO
XapakTepa WCCIIEI0BAHNN, II0/Ipa3yMeBaAET IIPOBEJICHHE KOMILJIEKCA
HKCIEPUMEHTAIBHBIX Pa0OT MO0 W3YYEHHIO HU3KOYACTOTHBIX CEMCMOAKyCTHUECKHUX
IIYMOB Ha TEPPUTOPUU HOBOW MOCKBHI (0c. MOCPEHTTEH) C LENbIO ONpeAeICHUs
YPOBHEH MX BO3MOXHOTO HEraTUBHOI'O BO3JCHCTBUS B HEIOCPEACTBEHHOU
OJMM30CTH OT CKOPOCTHOM aBTOMAruMCTpajd C HCIOJIb30BAHUEM IaCCUBHOTO
cnocoba cedicmopasBenku. CHHXpPOHHAs pPETUCTpalUs MHUKPOCEHMCMUYECKOTO
IIyMa Ha ONOPHOM IIYHKT€ M pPa3HECEHHBIX ITYHKTaX HM3MEPEHHUM IO3BOJISET
OLICHMBATh IUIOLIAJHOE pACHpPE]EICHUE YpOBHEH IIYMOB B JIOOOH MOMEHT
BPEMEHU C OTPAHUYEHHBIM YUCJIOM TOYEK U3MEPEHUS.

Taxum 00pazom, peann3yercs BO3MOKHOCTb OLEHKH BHOPOCEHCMUYECKOTO
3arpsA3HEHUs] TEPPUTOPUU HA OCHOBE JAHHBIX ONOPHOW CTAHIMU B IIPOU3BOJIBHBIN
MOMEHT BPEMEHH, C YYETOM JaHHBIX O IPEIECIbHO JOIMYCTUMBIX 3HAYCHUSX,
YCTaHOBJICHHBIX HOPMATHBHBIMH JIOKYMEHTaMHU B OOJIACTH TpyJda M MEIULUHBI
(CHull, CanlluH wu T.1.), a Takkxe MNO3BOJIIET OCYLIECTBISTh MOHUTOPUHT
celiCMUYECKON 0OOCTaHOBKH B PEXKUME PEATbHOIO BPEMEHHU.

IIpakTyeckass 3HAYUMOCTH Pa0OTHI 3aKIHOYAETCI B BO3MOYKHOCTH
OCYULIECTBJICHUS MOHHUTOPUHIa BUOPOCEHCMUYECKOM OOCTaHOBKHM, a TaKxke
MOCTPOEHUSI KapT BUOPOMHUKPOCEUCMHUYECKOTO 3arpsi3HEHUs] KPYIHBIX TOPOACKUX
arJIoMepanyii Mo aHAJIOTUU C METOJAMU MHMKPOCEMCMHUYECKOTO 30HIMPOBAHUS U
MHKPOCEMCMUYECKOTO PallOHUPOBAHUS HAa OCHOBAHWM JTAHHBIX, PETUCTPUPYEMBIX
BCET0 OJIHOM CEMCMOCTAHIIUEH, B PEKHUME PEATTLHOTO BPEMEHMU.

MeTtonoJiorust 1 MeTOAbI Hcceq0BaHusl. MeToauuecKue OCHOBBI PabOThI

B 3HAYUTEJIBHOW CTENeHW O0a3upyroTcs Ha (PYHKIHMOHAJE MAacCHUBHOIO crocoda
cericmopaszBenkun (MM3). IlyTéM CpaBHUTENBHOIO aHaIM3a AaMIUIUTYAHBIX
CIIEKTPOB, IMOJYYECHHBIX HAa OMOPHOM ITyHKTE M PA3HECEHHBIX IO HCCIEAYyEMOMN
TEPPUTOPUM  TOUKAX HAONIONEHMS, TIPEJCTABIACTCS BO3MOXHOM  OIIEHKA
MIPOCTPAHCTBEHHOTO  PACHPEACIICHUS MHTEHCUBHOCTH  MHUKPOCEHCMHYECKHUX
KoJieOaHui B Mpou3BoJIbHbIN MOMeHT BpemenH (Llykanos, 2015).
[Iponenypa nDOCTPOCHHS KapT HHU3KOYACTOTHOIO UIYMOBOTO 3arpsi3HEHUS B
ONpEeNeNEHHOM CMbIcIe OJiM3Ka K CEMCMHYECKOMY MUKPOPailOHMPOBAHUIO
(BaamumBuim, 2014), korma cTpoATCs KapThl MNPOTHO3UPYEMBIX OMACHBIX
CEHCMUYECKUX  BO3JECUCTBUM Ui  PA3JMYHBIX  YACTOTHBIX  JUAIla30HOB.
Metonuueckass OIU30CTh 3[1€Ch 3aKJIIOYAaeTCsl B  BBISIBJICHUM oOOiacTeil ¢
JTOMUHUPYOILUMH 3HAYECHHUSIMU MHTEHCUBHOCTHU MHKPOCEMCMHAYECKUX
BO3JEUCTBHN IS PA3JIMYHBIX YACTOT U JUIsl JAHHOTO HACEJIIEHHOTO ITyHKTA.
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OcCHOBHBIE M0JI02KE€HN I, BBIHOCUMbIE HA 3AIIUTY.

1. Ilpy mnpoBeneHHMH H3MEPEHHN C LEJIbIO BBISBICHHUS 3aKOHOMEPHOCTEU
pacrpesenieHdss BUOPOCEMCMUYECKUX ITYMOB B 4acTOTHOM jauanaszone ot 0,1 go
31,5 ', a Takke aKyCTHYECKMX ITYMOB B 4aCTOTHOM Juana3zoHe ot 1 g0 8000 '
B TUIMYHOM TOPOACKOM  arjioMepaluH, yCTAHOBJIEHO, YTO YPOBHH
BUOPOCEMCMUYECKUX IITYMOB, MPEBBIMIAIOT JOMYCTUMbIE YPOBHU BUOPALIMOHHOTO
IIyMa, YCTAaHOBJICHHBIE CIIEIIUATU3UPOBAHHBIMU HOPMATUBHO-IIPABOBBIMU aKTaMU
CHull u CanlluH, na gacrorax 31,5 u 4 I'm Ha 2 u 25,5 1b cooTBeTCTBEHHO,
YPOBHU aKyCTHUECKHMX UIIYMOB MPEBBIMIAIOT JONYCTUMbIE HOpPMBI Ha 28 b Ha
yactotre 4000 I'm.

2. ApanTanusa W3MEPEHUHM MHUKPOCEHCMHYECKOIO TIOJIS, HMCIOJIb3YyEMOTO B
METOJIE MHUKPOCEHCMHUYECKOTO 30HAMPOBAHUSA, OCHOBAHHOI'O HA ONIPEACICHUU
OTHOILICHHSI CIEKTPOB B MEPEABUKHBIX IyHKTaX K CIEKTPY Ha OIOPHOM
U3MEPUTEITBHOM MYHKTE, MTO3BOJISIET ONPENCIISTh YPOBEHb
BUOPOMUKPOCEMCMHYECKOTO 3arpsi3HEHUS] UCCIIEyEeMOM TEPPUTOPUH B JUANIa30HE
gactoT ot 0,1 go 31,5 I'1 Ha OCHOBE paHee MPOBEAEHHONW CEpUHM U3MEPEHUI MPHU
IIOMOILIA BCETO OJHOM CEHMCMOCTAaHLMH, PACIIOJOXKEHHOW Ha OIOPHOM IIYHKTE U
BEAYIIEH PETUCTPALNIO CEMCMUYECKUX LIIYMOB B HEIIPEPHIBHOM PEXKUME.

3. Pa3HomacmitabHble KapThl HU3KOYACTOTHOTO CEHCMHUYECKOTO 3arpsi3HEHUs
00BeKTOB MHPPACTPYKTYphl Meraroyirca B 4acToTHOM juarnaszone ot 0,1 mo 31,5
[, w pa3HOMacmITaOHBIE KAapThl aKyCTUYECKOrO 3arpsi3HEHHS OOBEKTOB
MH(PACTPYKTYphl Meramnojiuca B 4YacTOTHOM jguanazoHe ot 1 go 8000 I'm
MO3BOJISIFOT BBISIBIIATH M MNPEACKA3bIBaTh BO3ZHUKHOBEHHE 30H, MPHU JIOCTATOYHO
JUTUTEILHOM HaXOXXJIEHUM B KOTOPBIX JIIOAHU, MO CYOBEKTHUBHBIM OIIYIICHUSM,
MOT'YT UCTIBITBIBATH TUCKOM(OPT.

JIn4HbIi BKJIAJ aBTOPa. ABTOp IPUHMUMAJ HENOCPEACTBEHHOE y4acTUE HA
BCEX ATamax CO3/aHUsl TUCCEPTAIMOHHOW pabOThl. ABTOPOM JIMYHO BBIMIOJHEHBI:
OOIIMPHBIA aHaJIM3 OTEUYECTBEHHBIX M 3apyOCkKHBIX JUTEPATypHBIX JIaHHBIX,
CBSI3aHHBIX C TEMOU HACTOSAIIETO JUCCEPTAIMOHHOTO UCCIEAOBAHMUS, COOp TaHHBIX
0 BUOpoceiicMU4ecKoil 0OCTaHOBKE HCCIEAYEMOW TEPPUTOPUHU B XOJE IOJIEBOrO
HATYpHOT'O JKCIEpUMEHTa Ha TeppuTtopun noc. MocpentreH, Tpouikoro u
HoOBOMOCKOBCKOTO aJMUHUCTPATUBHBIX OKPYroB T. MOCKBBI MpH MOMOIIU
CIIEIUAJIM3UPOBAHHBIX T€O-TUAPOAKYCTHUECKUX Moaysel. Brimomnena o6paboTka
MOJYYEHHBIX B XOJIE HATYpHOTO OJKCHEPUMEHTa HAHHBIX IO CIHEHHATBLHOMY
anroputmy B nporpaMmHoM komruiekce MATLAB. Paccuntanbl 1 mocTpOeHBI B
nporpaMmMHOM  kKomiiekce SURFER  komnanun GOLDEN SOFTWARE
pa3sHoMacIITaOHbIE KapThl pacIpeleieHUuss OTHOCUTEIIbHBIX HMHTECHCHUBHOCTEH
CECMUYECKOTO  TOJSl  MCCIEAYEMOW  TEPPUTOPUU, a  TaKkKE  KapThl
BUOPOMUKPOCEMCMUYECKOTO  3arpsi3HEHUsS  HCCIEAYyeMOM  TEppUTOpPUU B
aOCOJIFOTHBIX BeMMYMHAX B yacToTHOM auanaszone 0,1 — 31,5 I'n. Takke aBTOpom
ObLIT MPOBEJIEH JAOMOIHUTENbHBIA AKCIIEPUMEHT HA TEPPUTOPHUH MOc. MoCpeHTreH
no cOOpy MaHHBIX 00 aKyCTHYECKOM 3arps3HEHUU HCCIeIyeMoi Tepputopuu. B
pe3ynbTare ObUTM PAacCUYMTAHBI U MOCTPOCHBI KAPThI aKyCTUUYECKOTO 3arps3HEHUS
uccineayemoit teppuropun B auanazoHe yactor 1 ['m — 8 KI'u. Takxke aBTOpoM
OBLTM TIPOBENCHBI HW3MEPEHHUS BHOPAIMOHHBIX W aKyCTHUYECKHX IMTyMOB Ha
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TEPPUTOPUM KWIOW 3acTpoiiku B pailoHe CokoapHUKH, T. MockBa, M0
pe3yibTaTaM  KOTOPBIX OBLIM  BBISIBJICHBl MHOTOYHMCIICHHBIE TPEBBIICHUS
JIOITYCTUMBIX HOPM B Pa3JIMYHbIX YACTOTHBIX JUAIla30HaX.

AnpoGauuss padorel. Pe3ynbrarel paOoThl mNpeACTaBiIeHbl Ha: 7-U
Bcepoccuiickoli  HayuHoi koHpepeHiuun «IIpoGiemMbl  BOESHHO-TIPUKIIATHOM
reo@U3MKu U KOHTPOJIS COCTOSIHUS MpUupoaHoi cpeab» Cankt-IletepOypr, 24-26
Mmas 2022, 5-i1 Beepoccuiickoit koHGEpEHIIMM MOJIOJBIX YYEHBIX U CIICITUATHUCTOB
«AxycTtuka cpeapl ooutanus», Mocksa, 24 anpensa 2020, Hayunoli koHdpepeHIInn
Mon0bIX YuéHbIX U acnupanToB D3 PAH, Mocksa, 22-23 anpens 2019.

[TyOnukamuu: mo TemMe AUCCEPTAlUU OIMyOJIMKOBAHO 2 pabOThl, KOTOpPHIE B
U3JIaHUAX,  pekoMmeHnoBaHHbix BAK  ang  nyOnmukanmuum — pe3ysibTaToB
JACCEPTALIMOHHBIX UCCIIECOBAHUM.

CTpykrypa U 00béM padoTbl. PaboTa cocTouT U3 BBENEHUS, MSATH TJIaB,
3aKJIFOYCHHMS, CIIMCKA JIMTEPATyphl, CIUCKA WJUIKOCTPALUM, CIUCKA TEPMHUHOB U
CIMCKa cokpamieHuil. Juccepranus BkirovyaeT 158 crpanui Tekcta, 69 pUCyHKOB,
5 tabnui. CucoK JIUTepaTyphbl HACUUTHIBAaET 123 HAaUMEHOBaHUSI.

BbaarogapuocTu. ABTOp BhIpa)kaeT OrpPOMHEHIITYIO 0JIaro1apHOCTh CBOEMY
HAy4YHOMY PYKOBOJUTEIIO — JOKTOPY (DU3MKO-MAaTEeMAaTUYECKUX HAyK, YJICHY-
koppectionaeHty PAH, r1iaBHOMYy HaydyHOMY COTPYIOHUKY, 3aBEIyIOLIEMY
nabopatopun 703 UD3 PAH CobuceBuuy Aunekcero JleoHHmoBUYy U BCEM
coTpynHukam jaboparopuu 703 3a BCECTOPOHHIOIO TTOMOIIb U MOAIECPKKY Ha BCEX
JTanax npoBeAeHUs padoT, 3a BaXKHbIE TUCKYCCHUU, HACTABIICHUS U COBETHI.

PaboTa BeimonHeHa npu GuHaHcoBOW noaaepxke rpanta PODU Ne 19-35-
90036 «HarypHoe wu3ydyeHHME BpPEMEHHBIX BapuallUil  HU3KOYACTOTHBIX
CEHCMUYECKHUX IIIyMOB METarnoauca.
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OCHOBHOE COIEP KXAHUE PABOTHBI

Bo BBemeHNH OTpa)K€HbI aKTYaJIbHOCTh TEMBI JUCCEPTALMOHHOTO HCCIEI0BaHUs,
chOopMyIUPOBAHBI IIETU W 3a/Ja4d padOThI, HAyYHAs HOBHM3HA, a TAaK)KE€ OTpakeHa
MpaKTUYECKasi 3HAYUMOCTh Pa0OTHI.

I'maBa 1. AHaJu3 COBPEeMEHHOI0 COCTOSIHUSI MOHMTOPHHIAa aKyCTHYECKOI0 U
BHOpPOMMKpOCeliCMMYECKOr0 3arpsi3HeHusi. B paccmarpuBaemoil  riaBe
MpEACTaBICH 0030p JUTEPATypHBIX HUCTOYHUKOB O TMPHUPOJAEC ECTECTBEHHOTO
MUKPOCEHCMUYECKOTO IIyMa, O MPUYMHAX BO3HUKHOBEHHUS IITyMOB T€XHOT€HHOTO
XapakTepa, BKIIOYas MIyMbl OT aBTOMOOWJIBHOTO TpPAaHCIOPTA, O HEraTUBHOM
XapakTepe UX BO3JICUCTBUS HA KU3HEACATEIbHOCTD JIIOJECH, a TAKKE Ha COCTOSTHUE
KUJIBIX, OOIIECTBEHHBIX M MPOMBIIUICHHBIX CTPOUTEIBHBIX COOPYKEHUM.
[IpuBeneHbl TPUMEPHI YUCIEHHOTO MOCIUPOBAHUS MUKPOCEHMCMUYECKOrO IIymMa
(AzapoB, 2015). Takke B JaHHOM TIJIaB€ PACCMOTPEHBI BO3MOKHOCTH 3aIUThI
CTPOUTENILHBIX COOPYKEHUM OT HU3KOYACTOTHBIX BUOPOCEHMCMUYECKUX IIIYMOB.

B pasgene 1.1. omnmcana npupona  BO3HUKHOBEHHS  €CTECTBEHHOIO
MuKpoceiicMuueckoro (ona 3emum. Hceropus wuccienoBaHUNW  MUKpOCEHCM
Hadyasace B XIX Beke, OOHOBPEMEHHO C pa3BUTHUEM HWHCTPYMEHTAJIbHOU
ceiicmosorun  (Bonnefoy-Claudet, 2006; MounaxoB, 1997). Bbuio BBIABHHYTO
HECKOJIBKO TUIIOTES, Kacaroluxcs BO3HUKHOBEHUS €CTECTBEHHOI'O
MUKpOceHcMUYecKoro poHa 3emiin, HanboJiee JOCTOBEPHON U3 KOTOPBIX SIBJISETCS
rurnoTe3a HeMmenkoro ¢usuka Owmuis Buxepra, mno3aHee mnojauepxKaHHas
ceiicmosorom  beno  I'yrenOGeprom,  3akimrodaromasics B~ TOM,  4YTO
MUKPOCEHCMUYECKU 1IIyM BBI3BaH yJlapaMu OKEaHUYECKHUX BOJH O CKaJIbl OEperoB
(Liptai, 2017).

B pasgene 1.2. paccMoTpeHbl BO3MOXXHOCTH MPUMEHEHUS HMHPOPMALUU O
BOJTHOBBIX (popMax MHKPOCEHCMHUUECKOTO ITyMa, a TaAKXKE O 3aKOHOMEPHOCTSIX UX
pacrpoCTpaHeHUs B 3€MHOM TOJIIIE JJISI PEHICHUS psiia HAYyYHBIX U MPUKIATHBIX
3amad. OgHOM U3 HanboJiee BaXKHBIX MPUKIAJAHBIX 3374 SBISETCS ONEpaTUBHbBIN
MIPOTHO3 3eMJIeTpsAceHHil. BonHOBbIE (OPMBI MUKPOCEHCMUYECKUX BO3ACUCTBUI
ABJISIFOTCSL HAIVISIAHOM MOJENBbI0 TPOLECCOB, MPEABAPSIONIUX 3EMIIETPSICEHUS
(bensikos, 2008).

B paznene 1.3. paccMoTpeHbl NPUYNHBI BOSHUKHOBEHUSI BUOPAITMOHHBIX IITYMOB
Meramnoijiica. 3a TOCJeAHee BpeMs, OJHOW M3 HamOoJiee aKTUBHBIX OOJacTei
CEUCMUYECKUX UCCIICIOBAHUN SIBIISIETCS TOPOJACKAs CEMCMOJIOTHS, TJIABHOW LIEJIBIO
KOTOPOM  ABJISIETCA  ONPENEJICHHE XapaKTepUCTHK TMOA3EMHBIX  CTPYKTYD,
YIYUYIIEHUE CEHCMHUYECKOr0 MHUKPO30HUPOBAHUS U OMNPENEICHUE CEUCMUYECKUX
pUCKOB B Hacen€HHbIX paiioHax (Kuramuu u gp., 2004). Taxxe 3a moclienHee
JECATUIETHE UHTEPEC K CEHCMUYECKUM CHUTHAJIaM TEXHOTEHHOTO MPOUCXOKIACHUS
BBIPOC TMOCJIE€ YBEIUYEHHUS YUCIIAa HEMPEPHIBHO 3aMUCHIBAIOIIUX IIUPOKOIMOJIOCHBIX
MU(MPOBBIX CEHCMUYECKUX CTAHIIMA W Pa3paOOTKA METOJOB HCIOJIb30BAHUS
uHpopMaruu 00 OKpYXKalIMX CEHCMHYECKUX IIyMax JJisg TMOJy4eHUH
TOMOTrpauyecKux H300pakeHU B pazIuuHbiXx Macmrtadax. HMadbopmaius o
KOJICOAHUSIX TPYHTA OT JBMXKCHHS IKEJIE3HOJOPOKHOTO U aBTOMOOMIIBLHOTO
TPAHCIIOPTa MCHOJIb30BAJACh JJISI OLEHKH JAaHHBIX O MOIMEPEYHBIX CEMCMUYECKUX
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BOJIHAX, AJI TIOCTPOEHUSI CYMMHUPOBAHHBIX CEMCMUYECKUX M300paXEHHI, a TakKe
JUIsL  OTIpesielieHuss BpeMEH Ipolera MOBEPXHOCTHBIX BOJH (Ypazos, 2013).
[I1poxonosIoCHBIE CEMCMOMETPBI MPUHOCAT OOJIBIIYIO MPAKTUYECKYIO MOJB3Y MPU
OCYILECTBIICHUU PETUCTpPAllMd CEHCMHYECKUX BO3JAECHCTBUI, T'€HEPUPYEMBIX
MEPEABUTAIOIIUMUCA ~ TPAHCIOPTHBIMU  CPEACTBAMM IO  MPOCHEKTaM U
aBTOMArUCTPAJIsIM.

[TonBoass WTOr, MOXHO CKa3zaTb, YTO TOPOJACKAs CEUCMOJIOTHS MOMKET
UCIIOJI30BAaThCA HE TOJBKO s AuddepeHuanud pa3iuyHbIX HCTOYHHKOB
BUOpaIMy, HO JJis JIy4IIero T[OHMMAaHHUS MHOTOYUCICHHBIX MEXaHU3MOB,
CBS3aHHBIX C BO3HMKHOBEHHEM CEHCMHYECKHUX BO3JICUCTBUN, BKJIKOYAs TaKUE
pa3HooOpa3Hble (DYHKIMHM, Kak BapuUalldd MAarHUTHOTO TMOJsS, aKyCTHKO-
MEXaHMYECKas CBSI3b WIM PE30HAHCHBIC SIBIICHUS B 3IaHUSX.

B pa3nede 1.4. onrcano 4MCIEHHOE MOJIEITUPOBAHUE MUKPOCEHCMUYECKOTO IIIyMa.
[IpuHATO, UTO penakcanus HaAIpsKEHU B MACCUBE FOPHBIX MOPOJ IPOUCXOIUT 32
CUéT MOABMKEK YK€ HMEIOLUXCA AMCIOKAalMi pasnuuHoro Macmraba. [Ipu
CO3/IaHUU MOJIENH CTPYKTYPbl JUCIOKALUN UCIOIb3yeTCsa OJIOUHO-UepapXuyecKas
MoOJiedb Treojorudyeckor cpeasl. Kaxaomy TakoMy OJOKYy COOTBETCTBYIOT
UCTOYHUKM THUMNA CABUAra C XAapaKTEPHbIMU JJISI HHUX SHEPreTUYECKUMU
XapaKTEepUCTUKAMHU,  YacTOTOM  cpabaThiBaHUST W IPOCTPAHCTBEHHBIM
pacnpeneneHueM B o00béMe 1acrta. Jlas paccMaTpuBaeMoro 4HCIEHHOTO
MOJICJIMPOBAHUSI ~ MHKPOCEHCMHUYECKOrO0 IIyMa B  OJIOUHO-MEpPapXUUYECKUX
HEOJHOPOJIHBIX CpEeAaxX HMCIOJIb3YeTCsl MapajulelibHasi MporpaMMHas peanu3anus
KOHEYHO-PA3HOCTHOM CXEMbl PEIICHHs] ypaBHEHUN YIPYrocTH Ha CIABHHYTBIX
ceTkax (Azapos, 2015).

B pasgese 1.5. paccMOTpeHBI BONPOCHI BO3JEUCTBUS TPAHCHOPTHBIX LIYMOB Ha
CTPOUTENIbHBIE OOBEKTHI U KU3HEAEATENbHOCTh Jtofeh. [Ipobiaema Bo3nelicTBuUs
BUOPAIIMOHHBIX M aKyCTUYECKHX IIYMOB, CO3JaBaE€MbIX TPAHCIOPTOM, CBsi3aHa C
COCTOSSHUEM M JUHAMUKOW KOHCTPYKLMH 3/1aHUW, a Takke C CyOBEeKTHBHOU
ncuxo(u3nUecKoi peaknued monel Ha ux Bosuericteue (Beben et al., 2017).
[Ipeobnanaroniye 4acTOThl W aMIUIUTYJla TPAHCHOPTHBIX BUOpAIMil 3aBUCIT OT
MHOTUX (hakTopoB. K TakOBBIM OTHOCATCS COCTOSIHME JOPOKHOTO IOJIOTHA; BEC,
CKOPOCTh M CHUCTEMA IOJBECKM TPAHCIIOPTHOTO CPEACTBA; THUI M CTEIEHb
HEOJHOPOJHOCTH MOYBbI, BpPEMEHM TIO0Ja; TUIA 3]aHUA; YAAIEHHOCTH
CTPOUTEIHHOTO COOPYXKCHHUsI WM TOYKU HabOmroneHust ot jgoporu (Garg et al.,
2010). Kouebanus, co3maBacMble IOTOKAMH aBTOMOOMJIBHOTO TpPaHCIOPTA,
OOBIYHO JIeKaT B Jauarna3oHe 4actor ot 5 o 25 I'm. Hawmbomee ammimTtymaHbIC
CEHCMUYECKHE BOJIHBI CO3JAIOT TSKEIBIE TPAHCHOPTHBIE CPEACTBA, TAKUE Kak
aBTOOYChI U TPY30BUKH IPHU JIBHXKEHUH MO HEPOBHOCTSIM JIOPOKHOTO MOKPBITHS,
HaIpUMep, MO0 BHIOOWHAM, TPEIIMHAM U BBICTYIAIOMIMM Ha TOBEPXHOCTh KPBIIIKaM
KaHAJIM3AIMOHHBIX JIIOKOB. [loMHUMO JOpOXKHBIX HEPOBHOCTEH, HOpMasbHas
HIepOXOBATOCTh  JOPOKHOTO  TOJIOTHA  TAKXE  BBI3BIBAET  MOCTOSIHHBIC
nuHaMudeckne Harpysku [93]. Eciau miepoxoBaTOCTh JTOPOKHOTO TMOKPBITHS
BKJIIOYAET TapMOHMYECKYIO COCTABIISIIOLLYIO0, KOTOpas IIpU ONpPENeSIEHHOU
CKOPOCTH TPUBOAMT K BO3JEHCTBUIO C YaCTOTOHM, COBMAJarouieil ¢ Jro00d U3
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COOCTBEHHBIX KOJeOaTeIbHBIX YacTOT TPAHCHOPTHOTO CPEICTBAa WM TPYHTA,
MOKET CO3/1aBaThCs 3HAYUTEIbHAsI BUOpALIUS.

B pasnese 1.6. paccMOTpeHbI CIOCOOBI 3aIUTHI CTPOUTENIBHBIX COOPYKEHUH OT
BUOPAIIMOHHBIX U aKyCTHYECKHUX Bo3jAeiicTBui. Hambonee mnepcrneKTUBHBIM U
DKOHOMHMYECKM BBITOJIHBIM METOJOM 3allUThl CTPOUTENIBHBIX COOPYKEHUU OT
BUOPAIIMOHHBIX  BO3JICUCTBUI  SABISIETCS  MCIOJB30BaHUE TSDKEIBIX — Macc,
pa3MelaeMblX Ha MOBEPXHOCTU 3€MJIM OKOJIO IOPOT — OCTOHHBIE UM KaMEHHBIE
0JIOKH, CHEHAIBHO CIPOEKTUPOBAHHBIE KUPIIUYHBIE CTEHBI U T.I. boJblias 4acThb
SHEPruM BUOpAIMU, TEHEPUPYEMOW TPAHCIIOPTHBIMU CPEJCTBAMU, NepenaéTcs B
BU/JIE€ MIOBEPXHOCTHBIX BOJH Pases. CrnocoOHOCTh MOAABIATH TAaKHE KOJIEOAHHs Ha
yTH UX PACIPOCTPAHEHUS SBIIIETCS OCOOCHHO BaXKHOW B CUTYyallUsX, KOT/1a OYECHb
TPYAHO WJIM HEBO3MOXXHO CHU3UTh HWHTCHCUBHOCTH KOJ€OaHUW TpyHTa B
HUCTOYHUKE.

B paspgesnie 1.7. onucaHo OCHOBHOE MPHUKIATHOE, MEXIUCIUIUIMHAPHOE HAYYHOE
HaIlpaBJICHUE, BOKPYI' KOTOPOrO IIOCTPOCHO HACTOALIEE JIUCCEPTALMOHHOE
ucciaenopanne —  I'eoskornorusa.  CyniecTByeT  MHOMKECTBO  TPaKTOBOK
paccMaTpuBaeMOro TEPMHUHA C TOYKH 3PEHHS Pa3IUYHBIX (PYyHIaMEHTAIbHBIX
HAyYHBIX JUCHUIUIMH (Pa3jMYHbIX HAy4HbIX MM0AX0A0B). C TOYKH 3peHus
reoonocepHoro MOJIX0Ja, TE€OIKOJIOTHS TPAKTYETCS Kak HOBOE HAay4dHOE
HAalpaBJICHUE, BO3HUKIIECE HA CTBIKE TEOJOTMM U JKOJOTWH, 3aHUMAIOIIEECs
M3YYE€HHEM 3aKOHOMEPHBIX CBSI3€H MEXIY KUBBIMU OpraHu3Mamu (B TOM YHUCIE U
YEJIOBEKOM), TEXHOTE€HHBIMH COOPYXEHUSMH U TEOJOTMYECKON «CpemoiD»
(Tpodumos u ap., 2017; Kuramun u np., 2010). C Touku 3peHust TUTOCHEpHOro
MOJIX0/1a TE€OIKOJIOTUS TPAKTYETCSI KaK MEXIUCIMUIUIMHAPHASA U OOIIeriaHeTapHas
HayKa, H3y4darolass B €CTECTBEHHBIX M TEXHOIN€HHO-HAPYIICHHBIX MPUPOIHBIX
YCIIOBUSIX 3aKOHOMEPHBbIE M3MEHEHUA B JUTOcepe, MNPOUCXOASAIINE TOJ
JEHCTBUEM BHYTPEHHUX CHUJ 3eMJIM M BHEIIHUM BIHMSHUEM aTMOC(hepHl,
ruapocdepsl, 6nochepsl u TexHochepsl. C TOUKH 3peHUs reocEepHOro Moaxo/a,
TepMuH «l'eodkoniorus» cPOpMYIHpPOBAH KaK MEXAUCIUIUIMHAPHAS HayKa,
u3ydarolas HeXnBoe (aOMOTHMYECKOE) BELIECTBO IeocepHbIX 000JI0UueK 3emiin
KaK KOMIIOHEHTY OKpPY’KaloIIeW Cpelbl W MHHEpPAJbHYI0 OCHOBY Ouocdepbl
(Ocwurmos, 1993).

BoiBoabl k riase 1. [IpoGiema BIUsHUS HU3KOYACTOTHBIX CEMCMHYECKUX IITYMOB
€CTECTBEHHOTO U TEXHOTEHHOI'O0 MPOUCXOXKIEHHUSA, a TAKKE aKyCTUYECKUX HIyMOB
WH(PaA3BYKOBOrO W 3BYKOBOIO AMANa30HOB Ha KU3HENEATEIbHOCTh JIOACH U
COCTOSIHUE CTPOUTEIbHBIX COOPYKEHHMH, a TaKKEe OLEHKHM 3aKOHOMEPHOCTEW HX
pacrpoCTpaHEHHUsI U 3aIUATHI OT UX BO3IAEHUCTBUS CTOUT OBOJBHO OCTPO, HAYMHAS
¢ XX cronerusi. Ilpoananmu3upoBaHbl padbOTHI, MOCBSIIEHHBIE pa3paboTKam
3aIIUTHBIX MEP OT BIUSHHS BUOPAIMOHHBIX M aKyCTHUUECKUX ITyMOB. B kauecTBe
OCHOBHOI'O CpEJCTBA 3aIUThl CTPOUTEIBHBIX COOPYKEHHM OT HU3KOYACTOTHBIX
BUOPAITMOHHBIX  IIIYMOB  PAacCMOTPEHbI ~ MACCHUBHBIE  KpPYIHOTAOaApUTHBIC
PE30HAHCHBIC pacceuBaTeNld B BUE OCTOHHBIX WM KaMEHHBIX 0JIOKOB. B kauecTBe
3alIUTBl HACEJEHUS U CTPOUTENBHBIX COOPYKEHUU OT aKyCTHYECKUX LIYMOB,
VCIIOJIB3YIOTCS CIIELIMAJIBHBIE IIIYMO3AIIUTHBIE YKPAHBI.
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I'maBa 2. Teoperudeckoe 000CHOBAHHME HOBOI0 MOAX0AA K MOHUTOPHHIY
BHOPOMHUKPOCEHCMUYECKOTO 3arpsi3HEHUs] HACEJEHHOr0 NMyHKTAa. B 1aHHOM
rJIaBe MIPEACTABIECHO ONMCaHUE METOUKH MOHUTOPHUHTA
BUOPOMHKPOCEMCMHYECKOTO 3arpsi3HEHUsI UCCIIENYEMON TEPPUTOPHUM, a TaKkKe
KpaTKO OMHUCaHbl reo(U3NUecKUe METO/Ibl, KOTOPBIE JIETIIM B OCHOBY HACTOSIIETO
JMCCEPTALIMOHHOTO MCCIEOBAHUS — METOJ MUKPOCEHUCMHUYECKOTO 30HIAUPOBAHUS
Y METOJ| CEHCMHYECKOTO MUKPOPAOHUPOBAHMUSL.
B pasgene 2.1. mpuBeneHO KPOTKOE ONHCAHUE CYTH M pEaIu3aluu METOoJa
MUKPOCEHCMUYECKOTO 30HIUPOBAHUSA. DTO MACCUBHBIA CIOCOO CEHCMOpPA3BEIKH,
OCHOBAaHHBIH Ha W3MEPEHUM BEPTUKAJIBHOW COCTABIAIOUIEH €CTECTBEHHOTO
CEHCMHMYECKOTO IIyMa, KOTOPBIN MPUMEHSETCA IPEUMYIIIECTBEHHO JJIS1 BBIICICHUS
BEPTUKAJIbHBIX WM CYOBEPTHKAJIBHBIX HEOAHOPOAHOCTEN Ha riyomnax 30 — 35
KM. Peanuzanus MeTona COCTOUT U3 CIEAYIOLIEH MTOCIEI0BATEIbHOCTU ACHCTBUN:
® perucrpanuus CTaTUCTUYECKH YCTOWYMBBIX CIIEKTPOB MHUKPOCENCMUYECKOTO
MOJIsl HA THEBHOM MOBEPXHOCTU B TOUKAaX HAOJIOJICHHS, COCTABIISIIOIIUX OCHOBY
W3MEPUTEIBLHOU CETH;
® T[IOCTPOEHUE KapThl WU PO pacipeAesiCHUs] TPOCTPAHCTBEHHBIX Bapyalluil
aMIUTUTYZ, MHKPOCEHMCM JUIsl KaXJOW 4YacTOThl CIIEKTpa. B 3aBUCMMOCTH OT
criocoba M3MEpPEeHHM, MOTYT OBbITh MOJYYEHBI Pa3JIMUHbIE PE3YIbTAaThl — MPHU
poUILHOM 30HIUPOBAHUU CTPOSITCS BEPTUKAIbHBIE Ire0(U3NIECKUE PA3PE3HI,
MIPU TUJIOIIATHON ChEMKE — OOBEMHBIE CECMUYECKUE MOJICIIH;
® [MpUBS3KA TOJYYEHHBIX KapT WU Npoduiie K COOTBETCTBYIOIIEH TiTyOWHE.
JlanHas mpolieTypa OCyIeCTBIISIETCA 10 Clenytomieit hopmyse:
H(f) =k« A(f) = k«Vr(f)/f
rae H — rmyOuHa, paccurThiBaeMast JIJ1s OJTYYEHHBIX KapT WK TpoQuieH;
k — xoaddunmeHT rTyOMHHON MPUBSI3KH, OMPEIEISEMbI M0 pe3ysbTaTam
MOJEIUPOBAHUS;
/l — NIVHA BOJIHEL,
Vr — ckopocTth PaneeBckux BoJIH
B nactosimieit pabote He mpoBonATcs TIyOMHHas npuBsizka. AHanorus ¢ MM3
3aKJIIOYAETCSl JIMIIb B ONPEIEICHUH OTHOILIEHUS aMIUIMTYJ B CHEKTPalbHOU
00JIaCTH B MUKETaX Ha MCCIEIYyeMBIX MPOPUIILX K aHAJIOTHYHOMY IMapamMeTpy Ha
onopHoM nyHkTe (ZKocTkoB u jp., 2015).
B pasgese 2.2. onucaH METOJ CEMCMHUYECKOTO0 MUKPOPAWOHUPOBAHMS. DTO BUJ
o0IIero CelCMUYECKOro palOHUPOBAHMS, TPU KOTOPOM JaéTcs  OIEHKa
CEHCMHMYECKON OMAaCHOCTH, YYUTHIBAIONIAsl BJIMSIHUE MECTHBIX TEKTOHHYECKUX,
reoMOp(OJIOTHUYECKUX W TPYHTOBBIX YCIOBHH Ha MHTEHCHUBHOCTH CEHCMUYECKUX
KOJICOaHMI Ha TTOBEPXHOCTH 3€MJIM M OMPEACIISIOTCS MOMPaBKH, YMEHBIIAIONNE
WIM yBEJIMYUBAIOIINE CEHCMUYHOCTh PaiiOHa, 3a/1aBaeMyl0 KapTaMH OOIIETr0o WU
JETAIBHOTO  CEMCMHMYECKOro  paioHupoBanus.  KapTel  celicMHUeCKOro
MUKpoOpaiioHupoBaHusi ctposrca B Macmradbe 1:500000 u kpymuee (Jlarumes,
2007).
B paszgesie 2.3. npuBEAEHO TEOPETUUECKOE OMUCAHUE METOJIMKHU MpEIaracMoi B
paboTe METOJUKHM MOHHUTOPHUHTA BUOPOMUKPOCEHCMUYECKOTO  3arps3HEHUs
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Meranoyimca. B Hacrosiiee BpeMs TakKOM MOHHUTOPHUHI OCYLIECTBISICTCS MPHU
MOMOIIM pa3MEIIeHHs] OOJIBIIOTO KOJWYEeCTBA CEMCMHYECKOW ammapaTypbl B
CTPOUTEIIBHBIX COOPYKEHUSX, B KUJIIbIX 30HAX U HA TEPPUTOPUSAX IIPOMBILLICHHBIX
NPEeANPUATUANA, OJTHAKO, ITO OUYE€Hb TPYNOEMKAs U 3aTpaTHas ¢ (PMHAHCOBOW TOUKH
3peHus 3agada. B cBsizu ¢ 3TuM, B paboTe mpeasiaraetcs METoJMKa MOHUTOPHHTA
BUOpOCEMCMUYECKON OOCTAaHOBKU HCCIEAYEeMOW TEPPUTOPUM MPHU TMOMOIIM OT
JIBYX JI0 OJHOW CEMCMHUYECKMX CTaHIMK Ha pa3HbIX 3Tanax. Ha mepBom srtame
TpeOyeTcsl UCMOIb30BAHKE JBYX CEMCMOCTAaHLUM, OHA U3 KOTOPBIX HEOOXOoauMa
JUIl M3MEPEHUM CEUCMUYECKOI'0 II0JII B PAa3JUMYHBIX TOUYKAX KOHTPOJIUPYEMOU
TEPPUTOPHUH, BTOPAsi yCTAHABIMBAETCS HA HEKOTOPOM OIMIOPHOM ITYHKTE U paboTaet
CTAallMOHAPHO U B HEIPEPBIBHOM PEXUME Il YCTPAHEHUS] BPEMEHHBIX BapHUallUi.
[Ipr 3TOM HaHHBIE C MEPEHOCHOM CEUCMOCTAHLUMHM HOPMHUPYIOTCS HA JaHHBIE C
OIIOPHOM CTaHLHM, TO €CTh, HA JAHHOM 3JTall€ MCIIOJb3YIOTCS OTHOCHUTEIIbHBIE
3HAYCHUS MHTEHCUBHOCTH celcMHUuYecKoro mnojs. Ha Bropom srame, pacrnosaras
uHpopmarueit o kK03PGUIMEeHTaX OTHOCUTEIHHOM MHTEHCUBHOCTH CEMCMHYECKOTO
10JIS1 B PA3JIMYHBIX TOYKAX KOHTPOJHUPYEMON TEPPUTOPHUU, U, BEMS HEIPEPBIBHYIO
perucTpanuo BUOpoceicMUYecKOro poHa Ha OTMIOPHOM CTAHIUU, OCYIIECTBIIACTCS
[epecUy€T 3HAYCHUM CEUCMUYECKOrO0 IOJISI HCCIEAYEMOW TEPPUTOPUU B
a0COJIOTHBIE €AMHUIIBI ITYyTEM MEPEMHOKEHHS JAHHBIX C OTIOPHOM CEHCMOCTAHIINU
Ha OMNHUCaHHBIE paHee KOA(PPHUIIMEHTH OTHOCUTEIBHOW WHTEHCUBHOCTU JIJIS
KaXIOM TOYKM KOHTPOJIMPYEMOHW IUIOMaAu. B nmanpHeWiemM CTpOSITCA KapThbl
pacmpeieieHdss ~ BHOPOMHUKPOCEHCMHUYECKOTO  3arpsA3HEHHST  HMCCIICTyeMOM
TEPPUTOPUH B aOCOJIIOTHBIX 3HAYCHMSIX, KOTOphle OymyT mpuBeneHsl B ['aBe 5.
Taxxe B pasaene omucaHo OMpoOOBaHHE aBTOPOM METOAAa MHKPOCEHCMHYECKOTO
30HIMPOBAaHMS B JIENOBBIX YyCHoBUAX o03. baiikan. Ha puc. | mnpencraBneno
acrnoJiokeHue npodussi Ha KapTe.

4 X o

Talovka

Puc. 1. Pacnonooicenue npoghunsi MM3 6 nedoeswix ycnosusx 03. batikan, oausu
noc. byzynvoetixa (ommeuen benoti tunuetr)
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[To pesynbraTtam paboT OBLI MOCTpPOEEH TIIYOMHHBIA CEMCMHUYECKHUU paspe3 Mo
JTAHHOMY MPOQUITIO.
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npopuis, KM
Puc. 2. I'nyounnvlii pazpes, noayueHHbwlil o Npoghuio memooa
MUKDOCEUCMUUEeCKO20 30HOUposanusi Ha 03. batikan
BeiBoabl k riaaBe 2. Takum o00pa3om, MpeacTaBieHa METOJMKA OLECHKHU
HU3KOYaCTOTHOTO  BUOPOMHUKPOCEMCMHUYECKOTO  3arpsi3HEHUsT  HCCIIeyeMOoM
TEpPUTOPUH, pean3dyeMas No aHajmoruu ¢ MM3 npu momomm BCEro ABYX
CEeCMOCTaHIMM, OJHA U3 KOTOPBIX SBJSETCS TIEPEHOCHOW U CIYXHUT s
MOJYYEHUs] HATYPHBIX JaHHBIX B PaA3JIMYHBIX TOYKAX HCCIEAYyeMOM IUIOMIAIH,
BTOpasi pacrojaraercsi Ha OINOPHOM IyHKT€ M padoTaeT OJHOBPEMEHHO C
MEPEHOCHBIM 00OpPYAOBAaHHUEM B HEMPEPHIBHOM pexuMe. Takyke onucaHbl padOThI
0 METOAY MUKPOCEHCMHUUECKOTO 30HIUPOBAHUS B JICJOBBIX YCIOBUAX 03. baitkai.
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I'maBa 3. IIpumeHenme Ppa3paGOTAHHOIO0 MOAX0Aa Jsi  OLEHKH
UHPPa3ByKOBOI0O W  BHOPOMHKPOCEHCMHYECKOr0  3arpsi3HEHMsl  IOC.
MocpenTren. B nanHoii rinaBe npuBeeHO MPUMEHEHHE pa3pad0TaHHONW METOIUKU
MH(PaA3BYKOBOTO M BUOPOMUKPOCEHCMUYECKOTO 3arpsi3HEHHs] Ha TMpPUMEpE MOC.
Mocpentren. O60CHOBaH BBIOOP MECTHOCTH OINPOOOBAHUS METOJUKH, a TaKKe
MPEACTABICHBl CXEMa PpACHOJIOKEHUS HM3MEPHUTENIbHBIX TOYEK U KapThl
pacrpeiesieHdss OTHOCUTEIbHBIX UHTEHCUBHOCTEH BHOpPOCEHMCMUYECKOTo MOJs Ha
UCCIIEyEMOM TEPPUTOPUU ISl PA3TUYHBIX YACTOT.

B pa3nesne 3.1. npuBeneHo onucanue nMoc. MoCpeHTreH, BHIOPAHHOTO B KaUeCTBE
o0bekTa uccienoBanuii. B nepByro ouepeb, BBIOOP TaHHOTO HACETEHHOTO MTyHKTA
00YyCJIOBIIEH T€M, YTO UMEHHO Ha €ro TePPUTOPUH pacmoiokeH KoopauHannoHHo
npornoctudeckuii uentp MM®3 PAH (KIIL[ UD3 PAH).

A

. : APEEEELL P LR
Puc. 3. Koopounayuonno-npoenocmuuecxuii yenmp U®3 PAH (KIIL] UD3 PAH),
pacnonodicenHvll Ha meppumopuu noc. Mocpenmeen, 2. Mockea
Taxxe, moc. MOCPEHTreH SBISETCS T'YCTOHACEIEHHBIM PAallOHOM C Pa3BUTOU
UHPPACTPYKTYPOH, C UYHUCIEHHOCTHIO HaceleHus Oomee 16 ThIC. YeIOBEK, Ha
TEPPUTOPUM  KOTOPOTO  BEAETCS  CTPOUTENBCTBO  CTAaHIMU  MOCKOBCKOTO
MeTponoinTeHa «TroTueBCcKash» U BOJM3U KOTOPOTO PACIOJIONKEH OXKUBJIEHHBIN
yuyacTtok aBtocTpaasl MKAJI-FOI'. B cBs3u ¢ 3TuM, NOpeanosiaraercsi, 4ro B
paccMaTpuBaeMOM paiioHe oynyT 3a(h)UKCUPOBAHBI 3HAYCHUS
BUOpocericMruYeckoro U HMHGPa3ByKOBOro (hOHA, MPEBBINIAONINE JIOMYCTUMbIC
MOKa3aTelld, YCTAHOBJIEHHbIE CHEHAIU3UPOBAHHBIMA HOPMATHUBHO-IPABOBBIMU

aktamu CHull u CaunlluH [61-63].
Ha puc.4 mokazaHa cxema pacmoyioKeHHs: Tpoduiiell 1 TUKETOB Ha UCCIIETyeMOM
Tepputopun. MIsmMepeHuss npoBOAMINCH B 69 TOUKaXx.
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Puc.4. Cxema pacnonodicenus uzmepumensHvix modex Ha meppumopuu noc.
Mocpenmeen, 2. Mockea
B pasmene 3.2. mnpencrtaBiieHbl KapThl  PACHPENCIICHUS OTHOCUTEIBbHOU
WHTEHCUBHOCTU CEMCMHUYECKOIO MOJIs Ha TEPPUTOPUH TToCc. MOCpEHTTeH.
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0,65 0,6
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Puc. 5. Kapmuei pacnpedenenusi omuocumenbHuIX UHIMEHCUBHOCMEL
celicMu4ecko20 noJjis Ha meppumopuu noc. Mocpenmeen 015 HECKOIbKUX YACTMOM.!
cnesa — 0 yacmomol 4 1y, cnpasa — ons wacmomut 8 1y
Ha vacrore 4 I'l MHTEHCUBHOCTBH CEMCMOAKyCTHYECKUX IIYMOB Ha BCEH IUIOIIAIN
UCCJIEIOBAHMUSI ~ TpPaKTUYECKH  HE  MpeBbIIaeT  cedcMuueckuit  (oH,
3a)UKCHpOBAaHHBI Ha omopHoM myHkTe. Ha wdacrore 8 I'm  ypoBeHb
BuOpocericMuueckoro ¢oHa B parioHe ydyactka aBroctpaasl MKAJI-IOI', a Taxxke
BOJIM3M CTPOUTENIBHOTO pbIHKA «CHaBSIHCKUN MuUp» TpUMEpHO B 2 pasza
npeBbiaeT  (QoH, 3a(UKCUPOBAHHBIA OMOPHOM CEMCMUYECKOW CTaHIMEH,

pacnosoxennou B KIIL[ D3 PAH.

BoiBoabl k riaBe 3. Takum oOpa3om, MpEACTaBICHO OINMWCAaHWE W O0OOCHOBAH
BHIOOp  TEpPUTOpPWH,  SBISIONMICHCS ~ OOBEKTOM  MPOBEJCHUS  OICHKHU
BUOPOMHKPOCEHCMHUYECKOTO 3arpsi3HeHus. [IpencTaBieHsl KapThl pacnpeneneHus
OTHOCUTEJIBHBIX ~ MHTEHCHUBHOCTEM  CEMCMHUYECKOrO0 MOJIsI MO  IUIOLIAJIH
WCCIIEIOBAHUS IJI ONPEAEIEHHOTO JUana3oHa 4acTor.
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I'maBa 4. AnmaparypHo-u3MepHUTeJNbHbIH KOMILIEKC, HE00XOAUMBIN st
MOJIy4eHHs] HATYPHBIX MOJIeBbIX JAaHHBIX. B maHHOM Ti1aBe mMoJpoOHO ONUCAHBI
TEXHUUYECKNE XapPaKTEPUCTUKU M TIPHHIIAIT pabOTHI anmapaTypHO-U3MEPUTEIHLHOTO
KOMILUIEKCa, KOTOPBIM SIBIISIETCS] T€O-TUAPOAKYCTUUCCKUN U3MEPUTETBHBIA MO
Ha 06a3e MOJIEKYJIIPHO-3JIEKTPOHHOTO npeodpazoBatens (MIII).

B pasnesne 4.1. mpencraBieHO BHYTPEHHEE CTPOCHHE T'€O-THIPOAKYCTHYECKOTO
Oys, a TakKke MOJICKYJSIPHO-JIEKTPOHHOTO MpeoOpa3oBaTelisi, BXOMIAIIETO B €ro
coctaB. CTpoeHue JaHHOTO YCTPOMCTBA MOXKHO OIKCATh CIEAYIOIIUM 00pa3oM: B
ero COCTaB BXOJIAT TPH OCHOBHBIX Monyis (puc. 6, a) —  aHAJIOTrOBBIH
OJTHOKOMITOHEHTHBIH MOJICKYJIAPHO-3JIEKTPOHHBIN u3Meputens tuna CME-4211V
(1), ucrounuk Toka, oOecTieunBaOMINi (HYHKITMOHUPOBAHUE BCEX Y3JIOB CHCTEMBI
(2), u perucTparop ceMcMHUUIECKUX CHTHAJIOB THIA NDAS-8224 (3)

Puc. 6. Koncmpyxyus eeo-euopoaxycmuuecko2o mMooyis (a) u 6HeuHUll 6U0
pasmewerus 2eo-2uopoaxycmudeckux 6yés na nocmamernme 8 2. OOHUHCK
30.08.2017 2. (6).: 1 — ananozoewiii MONEKYAAPHO-IIEKMPOHHBIU BEPIMUKATbHBIL
ceticMudeckutl 0amuux, 2 — iumui-uoHHas bamapesi ¢ N1amotl Co2i1aco8anus, 3 —
24-pa3psousiil pecucmpamop CetcMudeckux CUeHanI08, 4 — pazvem noOKIH4eHUs
snewnetl anmennvl Wi-fi; 5 — pazvem nooknouenus snewneti anmennor GPS
AHaJIoroBbIN ceiicMuueckuit nardyuk (1) paGoTaeT Ha OCHOBE MOJEKYISPHO-

AeKTpOHHOTO TiepeHoca (MOII).



Puc. 7. Monexkynapro-snekmponnbsiii npeoopazosamens. 1 — Ousjiekmpuyeckas
mpyoxa (kopnyc npeobpazosameins), 2,4 — ycmanogoyHvle nemenmol, 3 —
anekmpoaum, 5,6 - 31eKkmpoovl
UyBCTBUTENBHBIA ~ JJIEMEHT  MPEACTABISICT  CO00M  YETBHIPEXDIEKTPOIHYIO
ANEKTPOXUMHUYECKIO TYCHKY, TOMEIIEHHYIO MEPICHINKYISIPHO KaHAITy ¢ THOKUMU
MeMOpaHaMU Ha KOHIaX, 3alOJHEHHOMY HHU3KOTEMIIEPATypHBIM JIIEKTPOIUTOM,
BBITIOJIHAIOIINM POJIb WHEPIHMOHHONW Macchl. [Ipu NBMXKEHHHM SJIEKTPOJIMTA IO
JIEUCTBUEM BHEIIHETO BOJHOBOTO  BO3JCHCTBUS  MPOUCXOAUT H3MEHEHHUE
MPURJICKTPOAHBIX TPAAUEHTOB KOHIICHTPAIIMU, YTO MPUBOJIUT K BapHaIUsSM TOKa
BO BHEIIHEW IIEMH, KOTOPbIC MPOMOPIHOHAIBHBI AMIUIATYAE BO3MYIIAIOIIETO

BoznerictBust (CoOuceBud u ap., 2018; Aradonos u ap., 2013).

B pa3znesie 4.2. onncano nporpaMMHoe oOecrniedeHue mnoj HazBanuem NDAS app,
paspaboTaHHOe IS TE€O-THAPOAKYCTHYECKOTO  HM3MEpPUTENbHOro Oy,
MO3BOJISIONIEE OCYIIECTBSUITh MOJy4YeHHEe, HAKOIUICHHE U Tepenady JaHHBIX Ha
yAaIEHHBIN YHKT cOOpa 1Mo MPOBOTHOMY B OECITPOBOTHOMY HHTEP(DEHCY.

LI

-
-
-
-
-
-
-
—
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B pasgese 4.3. npuBeAeHbl PE3yNbTAThl  CPABHUTENIBHBIX  HMCIBITAHUN
MOJIEKYJISIPHO-3JIEKTPOHHBIX reo-TUIPOaKyCTUUECKUX NPUEMHHKOB U
MAasTHUKOBBIX  3JIEKTPOJMHAMHYECKHX  ceiicMoMerpoB  tuna  CM3-OC,
MPOBEJAEHHBIX Ha M3MepHuTeabHOM cTeHe ['eodusuyeckoi cimyxosl PAH. boun
ONpEIENICHbl KPUBBIE UYyBCTBUTEIBHOCTH JI1 BCEX MCHOJIB3YEMbIX TPUEMHUKOB. C
y4€TOM TIOJYYEHHBIX JIaHHBIX, TakKe ObUIM TPOBEJAEHBI CpPABHUTEIbHBIC
UCIIBITaHUS IPOBOAMINCH Ha reoduznueckoM noctamente KIIL[ M1D3 PAH.

| %’M ,WWWWMW iy
M3-0C WMW

-60

80+

OTHOCHTeNbHEI ypOBEeHE CUTHANA, b
'

0 1 2 3 5 9 17 33 65
UYactota, I't

Puc. 9. Cpasnenue cnekmpos 08a0yamumunymHou CUHXPOHHOU 3aNUCU O8YMS
ceticmomempamu CM3-OC (uépras u kpacras kpuewvie) u 08yMs MOAEKYIAPHO-
9NEKMPOHHBIMU CEUCMOMEMPAMU (CUHASL U 3eNIEHAs Kpusble)

YysctButenbHocTh  MOII B o0macTh  BBICOKMX  4YacTOT — MPEBOCXOJHUT
yyBcTBUTENBHOCTE CM3-OC, npu 3TOM HE3HAUYMTENLHO YCTYIAET B CTAOMIBHOCTU
Ha KpailHe HU3KHX 4acToTaxX. [[aHHOe 00CTOSATENBCTBO OCIOXKHSIET MPUMEHEHUE
MOII B pemeHun 3agad KIACCHYECKOM CEUCMOpa3BEeIKU. TeM He MeHee,
CYLIECTBYIOT METOJIbl, B KOTOPBIX TOYHOCTh pErucTpauuu (a3pl CUTHaJIA He
TpeOyeTcsl BCIEICTBUE HCIOIb30BaHUS YCPEIHEHHBIX CHEKTPOB, HAKOIJICHHBIX B
TE€UEHHE JJIUTEIHHOTO BPEMEHH CUTHAJIOB.

B pa3sgene 4.4. omnucaHel 00CEpBATOPCKHME  MCCIEAOBAHUS ~ OCHOBHBIX
XapaKTepUCTHUK IIUPOKOIOJIIOCHBIX CEHCOPOB B COCTaBe OyeB JIEJOBOrO Kjacca B
3aryOJIeHHBIX OOKCcax Ha M3MEPUTEIbHBIX IOCTAMEHTaX TIe0(U3MIecKOro
komriekca ['eodusmueckoit cmyx6s1 PAH (r. OOHUMHCK), KOTOpBIE OBLIH
IPOBEJEHBI JUIsl OLEHKU KauecTBa (PYHKIIMOHUPOBAHUS W3MEPUTEIHHOTO MOJIYJIS.
BbM conocTaBlieHbl aMILTUTYIHbIE U (Pa30BbIe YaCTOTHBIE XapaKTEPUCTUKH Oy C
NPEU3UOHHBIMU ceiicMoMeTpamMu. B kauecTBe ATaJloOHHOTO 00OpYyIOBaHUS ObLI
ucrnonb3oBaH ceiimomerp Streckeisen STS-1V/VBB, wusmepsitomuii  cKkopocTb
K0JIe0aTeNbHOTO Mpoliecca U SIBISIOMUNACS OCHOBHBIM HHCTPYMEHTOM IOCTOSIHHO
nerctBytomed cericmuueckoi craniuun O6HuHCK (OBN); kpome Toro, Obuin
MpoaHaIM3UPOBaHbI JaHHbIE ¢ Benocumerpa Guralp CMG-3ESP (I'opbenko u 1p.,
2016). Ha puc. 19 mpeacraBieHO COIMOCTAaBICHHWE YACTOTHBIX XapaKTEPUCTHK,
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3asIBJICHHBIX M3TOTOBUTEISIMU MPUOOPOB, C YACTOTHBIMU XAPAKTEPUCTUKAMH T€O-
THAPOAKyCTUYECKOT0 Oys ¢ ycTaHoBleHHbIM AaTunkom CME.
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Puc. 10. Amnaumyono-uacmomuas (A4X) (1-3) u ¢pazo-vacmomnas (PUX) (1 -
3) xapaxmepucmuxu npubopos Streckeisen (1, 1), Guralp (2,2) u CME (3, 3))

Hatunku Streckeisen um Guralp o06magaroT npueMIeMOl YyBCTBUTEIBHOCTHIO
BILUIOTh 710 mepuoaoB 250 m 100 ¢ COOTBETCTBEHHO, HWMEIOIIMECS JdaHHbIC
orpannueHbl yactotoil HaiikBucta cBepxy — 10 u 20 ' coorBercTBeHHO. B
HacTosime paboTe paccMmarpuBaeTrcss 4acTOTHRIM auamazod  0.03—-10 I'm.
CeilcMOCTaHIIUM PACIIOJIOKEHBI B MECTE, 3allUIIEHHOM OT MOCTOPOHHHUX IOMEX,
TEHEPUPYEMBIX PACIOJOKEHHOW HenmoAan€éky Jecomnoyiocoil. ['eodusznueckuit
noctameHT (puc. 1, 6) pacnosioxxeH Ha riayoune ~20 M, TeMrepaTypa Ha MOMEHT
n3MepeHuid coctaBisiia ~12 °C, Taxke OblIa OTMEUYEHA BBICOKAs BIIAKHOCTD.
Takke sBIsIETCS 3aMETHOM 0OoJsiee HHU3Kas 10 CPABHEHUIO C OATaJIOHHBIMU
npubopamu uyBcTBUTENbHOCTH CME Ha nepuogax 6onee 20 c. Takyro npoGiemy
BO3MOYKHO PELIUTh MPUMEHEHHUEM JAPYTroro KaaruOpoBOYHOIO KO3(uimeHTa, 4ro
JeJlaeT 3amucu aOCOJMIIOTHO MJACHTUYHBIMH. Tak)Ke CTOUT OTMETUTh, YTO Ha
nepuoaax 6osee 20 ¢ mokazanus Beaocumerpa Guralp okazainch 3alKajleHHBIMU.
BoiBoabl k r1iaBe 4. OCHOBHbIE TapaMeTphbl T'€O-TUIPOAKYCTUUECKOTO Oys
JIEZIOBOTO KJIacca CTaOMIbHBI B CBOEM paboyeM yacToTHOM auanaszone — ot 0.03 o
50 I'm. ITo BceM OCHOBHBIM XapaKTEPUCTHUKAM HH(POPMAIIMOHHO-U3MEPUTEThHAS
cuctema Oysi HE YCTymaeT COBPEMEHHBIM CEMCMOCTAHIIMSIM MHPOBOTO YPOBHS, a
pa3pabOTaHHBIE W HCIOJIL30BaHHBIE MPOrpaMMbl cOopa, 0OpabOTKM U Tepeaadn
uHhOpMAITUU SIBJISIOTCS JOCTAaTOYHO HAA&KHBIMH. [loMUMO 3TOTO HEOOXOIUMO
OTMETHUTbh, YTO MOJICKYJISIPHO-JIEKTPOHHBIC MPEe0Opa3oBaTeNid CETOAHS HAYHMHAIOT
MPUMEHSITLCA B CEMCMOpAa3BEJIKE HA CyIIE, MO/ BOJOM, a TAKXKE MPOXOJAT MEPBbIC
UCIIBITAHUS B JIEIOBBIX YCIOBHSIX.
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I'maBa 5. O0pa0oTrka W aHAJIW3 HATYPHBIX NAHHBIX, MOJYYEHHBIX B Xo[e
M0JIEBOI0 JKCNepuMeHTa Ha Tepputopuu noc. Mocpenrred, Hosas Mocksa.
B nanHOI r71aBe mpe/cTaBlIeHbl Pe3yibTaThl 0OPa0OTKH JAaHHBIX, MOJTYYEHHBIX B
XO0JIe TOJIEBOTO HATYpPHOTO JKCIEPUMEHTa MO HM3YyUYEeHHIO BUOpOcercMHYECKOU
00CTaHOBKH HcCieyeMoil TeppuTopun. OTpaskeHbl Pe3yJIbTaThl JOMOTHUTEIBHOTO
HKCIEPUMEHTA HA TEPPUTOPUU TIOC. MOCPEHTIEH IO U3YYEHUIO 3aKOHOMEPHOCTEN
pacrnpenenenus akyctuyeckoro (ona. Taxke npuBeneHbl pe3yiabTaThl U3MEPEHUN
BUOPAIIMOHHBIX U aKyCTUYECKUX IIIYMOB B JKUJIOH 3acTpoiike paitona COKOJIbHUKH,
r. Mockaa.

B pa3nedie 5.1. npecraBiieHbl BOJHOBBIE (POPMBI, 3aUKCUPOBAHHBIE IEPEHOCHOM
u 0a30BOM ceiiCMOCTaHIIMEH, WX CHEKTpbl, a TakKXke CIeKTporpaMma 3a
MATUCYTOYHBIN niepuos B utoiie 2019 r.
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Puc. 11. Ilpumepol 3anuceti 601H06bIX (hopM ¢ nepeHOCHOU (cresa) u 6a3080ll
(cnpasa) ceticmocmanyuii
AMIUTMTY1a pacCMaTPUBAEMbBIX CUTHAJIOB OTJINYAETCS HE3HAYNTEIBHO.
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Puc. 12. Cnexmpul 3anuceii ¢ nepeHoCcHOU u 630801 CMAaHyuil
CnekTpbl pacCMaTpUBAa€MbIX CUTHAJIOB pa3inyaloTca B auana3one 6 — 14 I'm,
Takke HaOJIOJaeTCs TapMOHMKA B CIEKTpe CUTHaia ¢ 0a30BOW CTaHIIWH,
CBs3aHHas ¢ paboToit BogocHabxkaromel cucremsl KITL M1D3 PAH.



Yacrora, I'y

ng 12 Jul13 Jul14 Jul15 Jul16 Jul 17
JAun 2019
Puc. 13 Cnekmpoepamma cuenana ¢ onopnoz2o nynkma 6 nepuoo ¢ 12.07.2019 no

17.07.2019

Haubonee cyimiecTBeHHBIM BKJIAJ B CEMCMHYECKOE I0OJIE BHOCAT KojieOaHUS B

nuanazone vactor 2 — 13,5 [I'm mno Oonpmiedt dactu, co3laBaembie

ABTOMOOWJIBHBIMU TPAHCIIOPTHBIMU CpEJCTBAMU. Takxe HaOII0JaeTCsl CHUXKECHUE

CEeHCMUYECKON aKTUBHOCTU B HOYHOE BpEMs CYTOK.

B pasmene 5.2. mpencrtaBieH — OCHOBHOM — pe3yJbTaT  HACTOSLIETO

JUCCEPTALMOHHOIO HCCIIETIOBaHUS — KapThl pacrpeaeneHus

BUOPOMUKPOCEMCMUYECKOTO 3arpsi3HEHUSI UCCIEyeMON TEPPUTOPUU B THEBHOE U

HOYHOE BpEMs CYTOK [JIsi Pa3JIMYHbIX YacTOT B aOCOJIOTHBIX BEJIMYMHAX.

AOGCOFOTHOM BEIMYNHOM SBJISETCS CKOPOCTh KOJIEOATEIIBHOTO MpoIiecca.
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Puc. 14. Kapmul pacnpedenenus uOpoMUKpoCetcMuiecko2o 3a2pasHetusl Ha

meppumopuu noc. Mocpenmeen ons wacmomst 10 ['y: cnesa — denw, cnpasa —
HOUb
YpoBeHb lIymMa B HOYHOE BpEMsI CYTOK BBIIIE, YEM B JTHEBHOE NMPUMEPHO Ha 3-5
nb. Haubosiee BBICOKHH ypOBEHb BHOPOMHUKPOCEHMCMHUYECKOTO 3arpsi3HEHUs
3adukcupoBaH BOM3M ydacTka aBTocTpanbl MKAJI-IOI', a Takxke psgom c
BogoéMoM y IIpoexktupyemoro npoesna Ne 139 u cocraBiser okosio 99-102 nb B
nHeBHOE Bpems cyTok u 102-105 nb B HouHOE.



Puc. 15. Kapmul pacnpeoenenus 8ubpoMuKpocetcmuiecko2o 3a2pasHenusl Ha
meppumopuu noc. Mocpenmeen ons wacmomst 31,5 ['y: cneéa — oenw, cnpasa —
HOUb
YpoBeHb BuOpoceiicMuueckoro (oHa B JHEBHOE BpeMs CYTOK IIPEBBIIIACT
aHAJIOTMYHBIA IMapaMeTp 3a HO4YHOM mnepuon npumepHo Ha 8 nb. Hawubonee
IIYMHOW fBJIIE€TCS 00JacTh, OXBAaThIBAIOLIAs LEHTPAIbHYIO IUIONIAAb MOC.
MocpenTtreH u Oym3nexamntue 1Bopsl — 71,5 — 79 nb nuém u 66,5 — 69 n1b HOUBIO.
Tak:ke OTHOCHUTENIBHO IIIYMHOU SBJISIETCS KHUIIAsl 30HA, PACIIONIOKEHHAS B 3aI1aJTHON

YacTH ITtomaau uccaeaopanus — 71,5 1b qaém u 64 n1b HOYEbIO.

B pazgene 5.3. npuBeneHbl pe3yabTaThl H3MEPEHUH aKycTHYecKoro (QoHa
UCCIENYEMON TEPPUTOPHUH, KOTOPBIMU  SIBISIFOTCS  KapThl — pacHpeleiaeHUs
aKyCTHYECKOT'0O 3arpsI3HEHUs] HAa UCCIIENYEMON TEPPUTOPHH.

"-‘ \ T =

56,5
Puc. 16. Kapmui pacnpeodenenus ypogneii aKkycmuiecko2o wiyma Ha meppumopuu
noc. Mocpenmeen ona wacmomsi 16 'y cnesa — oens, cnpasa — HOub
Jis paccMaTpuBaeMOl 4YacTOThI HamOoJee BBHICOKHE 3HAYEHHUS aKyCTHYECKOTrO
3arpsi3HEHUs] B JTHEBHOE BPeMsl CYTOK HAOJIOJAIOTCS B OJJHOM U3 KHUJIBIX IBOPOB B
CEBEpPHOM YacTH uccieayemMon tepputropur — 69,5 b, Takke B emEé OJHOM U3
JKWIBIX JBOPOB, PACIIOJOKEHHOM Ha TPaHUIIE C JIECOMAPKOBOM 30HOM B CEBEPHOU
yactu noc. Mocpentren — 68 nb, B 0JHOM M3 TOYEK B MapKe Pa3BICUCHHN U
oTApiXa — 68 n1b M B KOro-BOCTOYHOM 4YacTU TEPPUTOPUH, HEMOAAIEKY OT

CTPOUTENBHOTO pbIHKA «CraBsHCKUM Mup» - 69,5 nb.



Puc. 17. Kapmsi pacnpedenenus yposHel akyCmuyecko2o wyma Ha meppumopuu
noc. Mocpenmeen onst uacmomut 500 I'y: cresa — denwv, cnpasa — HOUb
Haunbonee BpICOKHE YPOBHM aKyCTHYECKOrO IIyMa B JIHEBHOE BpEMs CYTOK
HaOJII0/IAI0TCS B HECKOJIBKUX JKHJIBIX JIBOpax B 3alaJHOM 4acTu moc. MocpeHTreHn
U B FOKHOHN YacTH TEPPUTOPUH, BOJIU3H MIPOMBIIICHHOW 30HBI K BOJI0EMOB — 57,1
— 58,4 nb, B omnoM n3 Touek BOM3U KIIL[ MD3 PAH u B ogHOIT U3 TOYEK B FOTO-
BOCTOYHOM 4YacTH IUIOIMIAJM HCCISIOBaHMs, BOJM3M CTPOUTEIBLHOIO pPBIHKA

«CnaBaackuit mup» - 57,1 nb.

Takoke, mpy aHaM3€ MOJTYYEHHBIX JAHHBIX, OBLJIO TPOBEJECHO COMOCTABICHUE KapT
3aKOHOMEPHOCTEH pacrmpenesieHuss BUOPOMHKPOCEHCMHUECKOTO U aKyCTHICCKOTO
3arpsi3HEHUs UCCIIEAYEeMOU TEPPUTOPUH.

76,5
71,5
66,5 p‘B
61,5

56,5

A W OV

Puc. 18. Conocmasnenue kapm pacnpeoenenus 6uOPOMUKPOCEUCMULECKO20
(cnesa) u akycmuueckozo (cnpaea) sazpsazuenus noc. Mocpenmeen, 2. Mockea
Kak BHJIHO, 3aKOHOMEPHOCTh pacnpeneseHuss BUOPAMOHHOTO (OoHA IO TIJIOLIATN
UCCIIEIOBAaHUSI HUKOMM O0pa3oM HE KOppeJupyeT C 3aKOHOMEPHOCTHIO
pacnpenenenuss — akyctuyeckoro — myma.  COOTBETCTBEHHO,  pacmoJjiaras
uHbopMalmet O CEeMCMHUYECKOM TIOJie, HEeNb3sl CYIOUTh 00 aKyCTHYeCKOH

00CTaHOBKE HCCIIEAYEMOM TepPUTOPUN U HAOOOPOT.

B pa3nene 5.4. ommcanpl pe3ynbTaThl Bepu(UKAIMU TPEIJIOKEHHOW B padoTe
METOJUKA MOHHUTOPHHIa BUOPALMOHHOTO 3arps3HEHUs Meramosuca. Jlus
NPOBEPKM KOPPEKTHOCTH TPEUIOKEHHONM B HacTosmed paboTe METOAUKHU
MOHUTOPUHTa BUOPOMUKPOCEHCMUYECKOTO 3arpsi3HEHUs] MCCIIEyeMOM IJI0IaIH,
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Ha TEppPUTOpUM TMOC. MOCpEHTreH ObUIM MPOBEAEHBI MOBTOPHBIE HM3MEPEHUS B
HECKOJIBKUX TOYKAX.

B 1-s1 Touka B C-3 — TouKka i;rnaplce -
YacTH TEPPUTOPUH 8 TOYKA B MapKe nociie
6l 1-s1 Touka B C-3 yacrn NMOBTOPHBIX H3MepeHu i
TePpPHTOPHHU NOCIIe
MOBTOPHBIX H3MepPeHHii 6 \
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Puc. 19. Omnowenus cnekmpanbHwvix amMnaumyo usmepumenbHulil/OnopHbslil
NYHKM. Clle6a — 8 CAMOl Nepeoll MOUKe 8 1eCONapKoBoll 30He, 801U3U
NPOMBIULTIEHHO20 NPeOnpusmus (CUHASL KpUBasi — nepeudHble Usmepetus,
Guonemosas — nogmopHvle UsMepeHus), Cnpasa — 6 0OHOU U3 MOYEK 8 NapKe
pasenedenuil U omovixa (KpacHas Kpueas — nepeuyHvle UsmepeHus, 3e1eHas —
NOBMOPHbBIE USMEPEHUS)

B nenom, kapTuHa COIOCTABJIEHUS JAaHHBIX IEPBUYHBIX U IIOBTOPHBIX U3MEPEHUN
ropaszio cTabuiIbHEe 1JIs TOYKH, PACIIOJIOKEHHOM B MapKe pa3BICUCHUM U OT/IbIXA.
KpuBble OTHOIIEHWI CHIEKTPOB TOpa3go Jydllle COBMANalOT B 00JacTu
MHUKPOCEMCMHUYECKOT0 YaCTOTHOTO JWara3oHa, a Takxke B auanazone no 10 I'm,
KOTOpbIE TPEJCTABISIOT HAWOOJIbIIee 3HAYCHUE I MPOBOAMMBIX B paMKax
HacTosAmeH paboThl MccleqoBaHUM. [[s TOYKM B JecomapkoBOM 30HE pazdpoc
3HAQYEHUN CuUJbHEe, OJHAKO, B 00JIACTM MHUKPOCEHCMHYECKOTO0 YaCTOTHOTO
JAana3oHa KPUBBIE OTHOIIEHWW  CHEKTPAIBHBIX  aMIUIATYJ  COBHAJAIOT.
CrienoBaTenbHO, MOXKHO CJZI€JIATh BBIBOJ O TOM, YTO MPEACTABICHHAS B HACTOSIIEH
paboTe MeTOoAMKAa MOHUTOPUHTAa BUOPOMHKPOCEHCMHUUECKOTO  3arpsi3HEHUS
HACEJIEHHOTO MyHKTa KOPPEKTHA U €€ MOKHO UCIIOJb30BATh HA MPAKTHUKE.

B pa3pene 5.5. npuBelneHbl pe3ysbTaThl CEPUU U3MEPEHUN BUOPAIMOHHBIX U
aKyCTMYECKUX IITyMOB Ha TEPPUTOPHUU KUJION 3aCTPOMKHU B pailoHe COKOJIbHUKHY, T.

Mockaa.
Crnexrporpamma 3anucu ¢ 20:51:25 18.06.2020 no
19:09:43 23.06.2020 (BepTHKAJIbHASI KOMIIOHEHTA)
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W3 nomydeHHbIX TpauKOB BUIHO, YTO HAMOOJEE IIYMHBIM SIBIISICTCS YaCTOTHBIN
nuanazoH 5-20 I'm. Takxke, K YIMBIECHHIO, Ha CIEKTpOrpaMme 3a IEpBbIN
U3MEpUTENBHBIN Tepuoj, B auanazoHe 25-53 T’y HaOmogaroTcs CylieCTBEHHbBIE
MOHMKEHHUSI CEHCMUYECKOM aKTUBHOCTH, COOTBETCTBYIOIIME YTPEHHHM YacaM — B
paiioHe 7-8 yacoB. OIHAKO Ha BTOPOU CHEKTPOTPAMME TAKHE 30HbI COOTBETCTBYIOT

HOYHOMY BPEMEHU CYTOK, B palioHe 2-3 4acoB.

3A11 KOPHIOP
02.12 00:00 lso 02.12 00:00 Iso

01.12 00:00 80 01.12 00:00 58

70 70

30.11 00:00 60 B 30.11 00:00 60

50

29.11 00:00 50 29.11 00:00 b
28.11 00:00
27.11 00:00

ab

Jdata, Bpemst
Jara, Bpems
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1 28.11 00:00 30
I 30 I 20

27.11 00:00
t 2 3 4 5 @& T 8 I 2 34 5 & T 8

Yacrora, KI'nm Yacrora, KI'n

KYXHA BAJIKOH
920 02.12 00:00 I 90

80
01.12 00:00 | 76
30.11 00:00 60
50

29.11 00:00 40

30 = 28.11 00:00 30
20 20

27.11 00:00
2 3 4 5 6 7T 8 1 223 4 8§ 6 7 8

Yacrora, KI'n Yacrora, KI'm

Puc. 21. Cnexmpozcpammul utymos, 3ape2ucmpuposaHtblx 8 pazHvlx Mecmax
Keapmupul

B nepByto ouepenb 3aMeTeH BBICOKMI ypoBeHb ImymoB na0 4 KIm,
3a)UKCUPOBAaHHBIN MHUKPO(DOHOM, yCTaHOBJIEHHBIM Ha Oankone. I[lpu 3TOM
HanOoJiee HU3KUI YpPOBEHb IIIYMOB OTHOCHUTEIBHO APYTHMX MECT 3a(UKCHUPOBAH
MUKPO(OHOM, YCTAaHOBJIEHHBIM B 3aJI€.

BoiBoabl k raase 5. [IpeacraBieHsl pe3yabTaThl 00paOOTKU MOJYYEHHBIX B XOJI€
HATYpPHOTO IOJIEBOTO SKCIIEPUMEHTA JIaHHbIX. B KauecTBe NEpBUYHBIX PE3yJIbTATOB
PUBEACHBI IPUMEPHI BOJTHOBBIX (OPM, MOITYUEHHBIX C IEPEHOCHOTO U OMOPHOTO
JATYMKOB, a TAKKE€ UX aMIUIMTYJHbIe crekTphl. [IpeacraBiena cnekrporpamma c
OMOPHOTO MyHKTa HaOmoAeHuid. B KadecTBe IJIaBHOTO pe3ysbTara BCEro
ONKCAaHHOTO B paboTe HCCIENOBaHMUA ObUIM MOJYyYEHBl KapThl pacIpeieeHUs
BHOPOMHUKPOCEMCMHUYECKOTO 3arps3HeHuss moc. MocpentredH, T. MockBa B
aOCOIOTHBIX BEJIMYMHAX IS Pa3IUYHBIX YAaCTOTHBIX JUAna3oHOB. B kadecTBe
TJIABHOTO PE3yJbTaTa BCETO MPOBEAEHHOTO UCCIEA0BAHUS ObUTH TIOJYYCHBI KapThl
pacnpeziesieHus: BUOPOMUKPOCEHCMUYECKOTO 3arps3HeHusi moc. MocpeHTreH, T.
MockBa B aOCOJIOTHBIX BEIMYMHAX IS PA3IMYHBIX 4acTOT. [loMMMO OCHOBHOTO
pe3ynbTaTa ObUIM MOJYUYEHbI KapThl pacIpe/iesieHrus aKyCTUYECKOIo 3arpsi3HeHUS
noc. MocpeHnTred, . MockBa JUisi OKTaBHBIX YaCTOTHBIX JIMANa3oHOB. Takxke B
paMkax paboTbl OblUla MpoBelAeHAa BepuPUKaLUS NPEITIOKEHHON METOANKU
MOHUTOpPUHIa BHUOPAIMOHHOTO 3arpsi3HEHUS METranojuca, 4To TMOATBEPAWIIO €&
KOpPpEeKTHOCTb. [IpuBeeHbl CIEeKTpOrpaMMmbl MO  pe3yjibTaTaM HU3MEpEeHU
BUOPAIIMOHHBIX W aKyCTHYECKUX IIYMOB Ha TEPPUTOPUU >KUJIOM 3aCTPOMKU B
paiione CokoJIbHHMKH, T. MOCKBa.

02.12 00:00
01.12 00:00
30.11 00:00
29.11 00:00
28.11 00:00
27.11 00:00

50 ° #b

Jdata, Bpemst
o]
=}
Hdata, Bpemst




25

3AK/IIOYEHUE

B HacTosment pabore npoBeAEH aHANIMU3 JUTEPATYpPHBIX JAHHBIX, KOTOPBINA
10Ka3aj, 4To IpobsieMa BIUSHUS CEHCMOAaKyCTUYECKUX IIIYMOB, XapaKTEPHBIX JJIs
Pa3IMYHBIX MCTOYHUKOB (TPaHCIOPT, 3aBOJbI M HPEIUPUITHS U T.1.), SIBISIETCA
BECbMa aKTYyaJIbHOM Ha CErOJHSAIIHUN JeHb. IIpuBeneHBI MpUMEpPHI YHCIECHHOTO
MOJICJIMPOBAHUS ~ MHKPOCEHCMHUYECKOIO IIymMa B  OJOYHO-MEpapXUUECKUX
HEOJTHOPOJHBIX cpenax. MHdopmamus, mnojlydeHHas MpU paccMaTpUBaEMOM
YUCJIICHHOM MOJIECIINPOBAHNH, IIO3BOJISIET IIOHSTh 3aKOHOMEPHOCTH
nehopMUPOBaHUS HCCIEAYEMOTO MacCuBa, MAET BO3MOXHOCTH MPOBECTH OLICHKY
HANPsHKEHHOTO COCTOSIHHSI MacCHBa TOPHBIX MOPOJ], YTO CHOCOOCTBYET PEUICHUIO
Pa3JIMYHBIX TEXHOJOTUYECKUX 3a/1a4.

B pamkax HacTtosimeid  pa®OThl, 1O  aAHAJOTMM C  METOAOM
MUKpPOCEHCMHUYECKOTO  30HJIMpOBaHUS,  Oblia  pa3paboTaHa  METOJMKA,
MO3BOJISIONIAS  OCYILECTBIIATh HENPEPBIBHBIA MOHHUTOPHHI  BHOPALMOHHOTO
3arpsA3HEHUs] COBPEMEHHBIX METaIlOJIUCOB, pealudyeMas IpU IIOMOLIU OJHOMU
ceiicMocTaHu. AHanorus ¢ MM3 3akirodaercst B ONPEACIICHUH OTHOLICHUS
aMIUIUTYAHBIX CIIEKTPOB CUTHAJIOB, 3aPETUCTPUPOBAHHBIX IIEPEHOCHBIM JTaTYUKOM
B IHUKeTax Mpoduiell ucciaeayeMoll TEeppUTOPUU K aMIUIUTYJHOMY CHEKTPY
CUTHaja, PETUCTPUPYEMOIO Ha ONOPHOM IYHKTE ISl TOTO, YTOOBI MOHSTH, BO
CKOJIBKO pa3 ypOBEHb WLIYMOB B DPAa3JIWYHbIX Y4acCTKaX HACEIEHHOIO ITyHKTa
IPEBBINIAET YPOBEHb CeMCMHMUECKHUX KosieOaHui Ha O6a3zoBoil cranumu. Kax
TOBOPWJIOCH PaHeEe, paCCMaTPUBAEMBIN NTapaMeTp MO3BOJIAET ONPENEIATh YPOBEHD
CECMUYECKMX BO3JICUCTBUI B PA3JIMYHBIX 30HAX HCCIEAYEMOM IUIOIIAIA B
IPOU3BOJIBHBIA MOMEHT BpeMeHU. Pa3paboraH mnporpamMmMHO-anmnapaTypHbIid

KOMILIEKC, MIO3BOJISIOIINN OCYIIIECTBIISITh HAKOIIJICHUE TAHHBIX
BUOPOMHKPOCEHMCMHYECKOTO M aKyCTHYECKOTO IIIyMa W WX IMOCICTYIOIIYIO
00paboTKy.

BrinonHenst HKCTEHCUBHbBIC HATypHbIE U3MEpPEHUS

BUOPOMHUKPOCEMCMHYECKOTO W aKyCTHUeckoro (oHa Ha TEppUTOpUU TIOC.
Mocpentren, Tpouukoro 1 HOBOMOCKOBCKOrO aJIMUHUCTPATUBHBIX OKPYI'OB T.
MockBa. VYCTaHOBJIEHO, YTO B pSJI€ HUCCIECIYEMbIX TOYEK HMEET MECTO
MPEBBIIICHUE JIOMYCTUMBIX YPOBHEW BHOPAIIMOHHOTO (POHA, YCTAHOBJIECHHOTO
CIEIUAIM3UPOBAHHBIMU HOpMaTuBHO-TIpaBoBbIMU akTamMu (CHull u CanlluH).
Taxke ObUTM 3aQUKCUPOBAHBI HEOJHOKPATHBIC TMPEBBIIMICHUS JIOMYCTUMBIX
3HAYEHUN aKyCTUYECKOro (poHa Ha UCCIeyeMOU TepPUTOPHUH.

C ucnonb3oBaHueM pa3paboTaHHOTO B paMmkax jadoparopuu 703 NP3 PAH
MPOrpaMMHO-AINIAPATHOTO KOMILJIEKCa MPOU3BEACHBl 00paboTKa W aHaIu3
BUOPOCEMCMHUYECKOT0 U aKyCTHUECKOTO (POHA UCCIEAYEMOU TEPPUTOPHH.

[IpoBenena Bepudukaius, 3aKiIOYABIIAsCS B COMOCTABICHUU OTHOIIECHUMN
CHEKTPAIBHBIX AMIUIUTYJl W3MEPHUTEIbHBIN/OMOPHBIA MYyHKT TPHU TMEPBUYHBIX M
MOBTOPHBIX M3MEPEHUSIX B HECKOJIBKUX TOYKAX MCCIEAYEeMON TEeppUTOPHH,
MOATBEPIMBIIIAS TPABOMEPHOCTD UCIIOIH30BAHUS Pa3pad0TaHHON METOIUKH.

OTpaskeHbl pe3yJbTaThl HCCICIOBAHUN BHUOPAIIMOHHOTO W aKyCTHYECKOTO
¢dboHa Ha mpuMepe KMIOro 00bekTa B paiioHne COKoIbpHUKH, T MOCKBA.
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