MunucrepcrBo o0pazoBanusi 1 Hayku Poccniickoit Penepannu
denepanbHOE rocy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHUs
«HAITMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI
TOMCKHWHW NIOJUTEXHUYECKWI YHUBEPCUTET»

WHCTUTYT Hepa3pyIIaroIero KOHTPOJIs
Hampasiienne noarorosku 20.04.01 « TexHOochepHas 6€30MacHOCTH
Kadenpa sxonoruu u 6€30MacHOCTH JKU3HE IS TETbHOCTH

MATUCTEPCKASA JUCCEPTALIUA

Tema pa60Tbl

IIporno3upoBanue U CNOCOObI 32AIUTHI HACEJIEHUS U 00bEKTOB KU3HEAeATeJIbHOCTH OT
3eMJIeTPSICeHM 1J1s1 IPUHSATHS YNIPABJIEHYECKUX pelleHni

V]IK
CryneHt
I'pynna DOUO IHoanuce Hara
1EM41 Maromenanues Tumyp AnneBny
PykxoBoauTens
JloJzKHOCTH (017 (0] YuyeHnas creneHb, IMoamucey Hara
3BaHHe
Jouent Kpenma H.B K.[.-M.H.
KOHCYJIbTAHTBI:
1o pazneny «DUHAHCOBBIN MEHEIKMEHT, pecypcorHEKTUBHOCT U pecypcocOepekeHue»
JoiKHOCTD DdUO YuyeHnas creneHb, IMoamucey Hara
3BaHue
Houent [Teryxos O.H. K.3.H.
ITo pazneny «CounaibHas OTBETCTBEHHOCTHY
JosxkHOCTH OUO YyeHnas creneHb, Ioanucek Hara
3BaHHe
Craprmmmit Pomantios 1.1. K.T.H.
MpENoAaBaTelib
JOIMYCTUTD K 3BAIIIUTE:
3aB. kadenpoii dUO Y4eHas cTeneHb, IMoanuck Hdara
3BaHue
95X UHK TITY Pomanenxko C. B. . X. H.

Tomck — 2016 1.



IVTAHUPYEMBIE PE3YJbTATBI OBYUEHMUS 110 OOII

Kon
pe3yJbTaTa

Pe3yabTart o0yuyeHus
(BBINYCKHMK 10JIKeH ObITh I'OTOB)

Ilpogpeccuonanvnvie Komnemenyuu

P1

AHanu3 U ueHTUPUKaIUs ONACHOCTEH, 3all1UTa YeJIOBEKa,
MIPUPOJIBI, 00BEKTOB SKOHOMHKHU U TEXHOC(HEPHI OT €CTECTBEHHBIX 1
AHTPOITOIE€HHBIX OMTACHOCTEM.

P2

JIukBuanus mocienCTBUM BO3AEUCTBHS ONIACHOCTEN, KOHTPOJIb U
IIPOTHO3UPOBAHUE AHTPONIOTEHHOI'0 BO3/IEUCTBUS HA CPEY
oOuTaHus, pa3pad0TKa HOBBIX TEXHOJIOTUI U METOJIOB 3aILUTHI
4eJIOBEeKa, 00bEKTOB SKOHOMHUKHU U OKPY’KaIOIIEH Cpebl.

P3

[IpumeHsTh riy0oKue 3HaHus B 00J1aCTH TEXHOCHEPHOU
0€301aCHOCTH B JIESTEILHOCTH 110 OPraHU3alliY 3alIUThl YEJIOBEKA B
Ype3BbIYAHBIX CUTYALMSIX, a TAK)KE ACSITEIbHOCTU IPEIPUITHH B
Ype3BbIYAHBIX CUTYALUAX

P4

OkcnepTusa 6€30MacHOCTH, YCTOWYUBOCTH U DKOJIOTHYHOCTH
TEXHOJIOTHUN, TEXHUYECKUX OOBEKTOB U ITPOCKTOB.

P5

Opranuzarnus u obecrieueHrue 6€30NMaCHOCTH Ha paboyeM MecTe ¢
y4eToM TpeOOBaHMIA OXpaHbI TPYyaa.

P6

OpranuzoBbIBaTh U MPOBOJANUTH YCTAHOBKY, SKCILUTYaTalUIO U
TEXHUYECKOE 0O0CITYKUBAHHUE CPEACTB 3aITUTHI, a TAKKE
000CHOBaHHO BBIOMPATh N3BECTHBIC YCTPONCTBA, CUCTEMBI U METOJIbI
3alUThl YEJI0BEKA U MPUPOJHOU CPElIbl OT ONTACHOCTEM.

P7

Hcronp30BaTh METOIBI PACUETOB JIEMEHTOB TEXHOJIOTHYECKOTO
000pyI0BaHUS 110 KPUTEPUIM pabOTOCIIOCOOHOCTH U HAJIC)KHOCTH,
OIICHWBATh PHUCK U OMPECISITH MEPHI IO 0OCCTICUCHHTO
0e30macHOCTH pa3padaThIBAEMON TEXHUKH.

YHUGBPCCIJleble Komnemenuuu

P8

Hcrnonb30BaTh TIIyOOKHE 3HAHUS 110 IPOSKTHOMY MEHEKMEHTY IS
BEJICHUS MHHOBAIIMOHHON WH)XKCHEPHOH IESITEIIbHOCTH C YUETOM
IOPUIUICCKUX aCTICKTOB 3allIUThl HHTEIICKTYyIbHOU
COOCTBEHHOCTH.

P9

AKTHBHO BJIaJIeTh MHOCTPAHHBIM SI36IKOM HA YPOBHE, MIO3BOJISIONIEM
paboTaTh B MHOS3BIYHOM cpefie, pa3padaThiBaTh TOKYMEHTAIIUIO,
MPE3EHTOBATH U 3aIUIIATh Pe3yJIbTaThl HHHOBAIIMOHHOMN
MH)KCHEPHOHU JCSITETLHOCTH.

P10

OddexTuBHO paboTaTh UHAUBUAYAIBHO, B KAUECTBE YJEHA U
PYKOBOJUTEISI TPYIIIIBI.

P11

JIeMOHCTpHUPOBATh INTYOOKHE 3HAHHS T'YMaHUTAPHBIM, COITUATBHO-
9KOHOMHUYECKUM, €CTECTBEHHO-HAYYHBIM, 00IIEeMaTeMaTHIECKUM U
obmenpodeccHoHaTbHBIM TUCIIUIUINH.




MuHucTepcTBO 00pa3oBaHus U HayKu Poccuiickoii @enepanun
denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HAITMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI
TOMCKHNI NOJJUMTEXHUYECKN YHUBEPCUTET)»

I/IHCTI/ITYT HEpa3pyHmaromero KOHTPOJIa

Hanpasnenue noarorosku 20.04.01 «Texnochepnas 6€30macHOCTH»
Kadenpa sxonorun 1 6€30MacHOCTH )KU3HEICATSIBHOCTH

YTBEPXIAIO:
3aB. kadeapoii IbXK

C.B. Pomanenko

(ITogmucey)  ([ata) (®.1.0.)
3AJJAHUE
HAa BbINIOJIHEHUE BbIIYCKHOH KBAJIM(PUKALNOHHOI padoThI
B dopwme:
(baxamaBpckoit pabOTHI, AUMIOMHOTO IIPOEKTa/paboThl, MAaTUCTEPCKOM ANCCEPTALN)
Crynenry:
I'pynna )5(0)

1EM41

Maromenanues Tumyp AnneBuy

Tema paboTsh:

IIporuo3upoBaHue U cNOCOObI 3AIIIMTHI HACEJIEHUA U 00bEKTOB KHU3HEAeSITeJIbHOCTH OT
3eMJIETPSICEH Uil 1JIS NPUHSITHUS YIPABJIEHYECKUX PpelieHui

YTBepkIeHa NpUKa30M AMPEKTOpa (JaTa, HOMep)

| o1 15.04.2016 2841/c

CpoK c/1auy CTyJIEHTOM BBIIOJIHEHHOH paOoOTHI:

|

TEXHUYECKOE 3AJIAHUE:

Hcxonnbie 1aHHbBIC K paﬁOTe Obwvexmom uccne0o8anus A6IAI0MCs meponpusimuA,
(Haw%fteyoeauue 00beKma uccie008amus .uﬂu NPOEKMUposanus; 06€Cl’l€'-tu661i0u/ﬁ/l€ bezonachoe npoxoofcdeHue
NPOU3BOOUMENIbHOCI — UIL  HAZPY3KA,  pedcum  pabomol

(nenpepuwisnbiil, nepuoduueckutl, yukiudeckui u m. 0.); eud | 3eMJ1emMpsACeHuUe Ha meppumopuu P ecny6ﬂul<u
CbIpbsL UMY Mamepuan uzoenus; mpeboeanus K NpooyKmy,

U30enUIo AU npoyeccy; 0codvie mpebosanus K 0COOEHHOCHAM ’ZZ azecman .

yHKyuoHUpOBanus (FKcnayamayuu) obvekma uiu uzoenus 6 Peoicum pa60mbl.' HeENnpepobl8HblU.

niame  6e30nacHocmu  IKCALYAMAyUu, GIUSHUS Ha

OKpYIHCAIOWYIO  Cpedy,  OHEP203AMPAmam,  IKOHOMUUECKUL

aHauz um. 0.).

Hepe‘leﬂb nmoaJjiesKalmmux MCCJaeI0BaAHUIO, Hs'yqumb cmamucmuky, npuduHvl 603HUKHOBEHUS

NPOEKTHPOBAHUIO U Pa3padoTKe BONPOCOB
(ananumuyeckuil 0030p NO AUMEPAMYPHBIM UCHIOYHUKAM C
Yeiblo BblSACHEHUS 00CmudICeHULl .MHPOEOIZ HAyKu MmMeXHUuKu 6

paccmampugaemol obnacmu; nocmanosxka 3a0auu
uccne008anus, NPOEKMUpPOBAHUS, KOHCIMPYUPOBAHUSL,
cooepoicanue  npoyeoypevl  UCCIe008aHUs, NPOEKMUPOBAHUSL,

KOHCMPYUpo8anusi, 06CyxcoeHue pe3yabmanos GblnOIHEeHHO
pabomul; HauMeHOo8aHue OONOJHUMENLHBIX — PA30€08,
noonexcawux paspabomke; 3akuuerue no pabone).

3emnempsicenutl 8 Poccuu, 3auumusle Meponpusmust
om Hux. Paccmompems 603modcnocms npocrnosa
3eMIempsCeHUull ¢ NOMOWbIO  Cyujecmayiouell
eeoungpopmayuonnon  cucmemsl.  Ilpopabomamuo
odwue B8onpocvl, CBA3AHHLIE C NPedynpertcoOeHuem
3emnempscenus. Ilpoeecmu ananuz 603MONCHLIX
UCTNOYHUKOS UPE3BbIYAUHBIX CUMYAYUU, CES3AHHBIX C




3emiempsceHuem. IIpopabomamu sonpoc
opeaHuzayuu YNpaenenus. JuKeuoayueu
upe3ebIYaUHOU  CUmMyayuu npu  3emiempsceHull.
Ilpopabomamv 6onpoc opeanuzayuy MamepuaibHo-
MexXHU4ecKo2o obecneyeHus nocmpaoasuLezo
HaceneHus MyHUYUnaibHo2o 0opazoeanus « Xueckozo
pauioray 6 Xxo0e  JIUKGUOAyUU  NOC1e0Cmeull
3emnempscenusd. Paccmompems  cywecmsyrowuii
NOPSIOOK Op2AHU3AYUU U BbINOIHEHUS MEPONPULMULL
no 3aujume HAceleHus U meppumopuii om
Upe3sbIuatiHbIX cumyayuti NPUPOOHO20 u
MexHO2eHH020 Xapakmepa.

KoHcyabTaHThI 10 pa3jeiaM BbIYCKHON KBaJIM(PUKALNOHHOMH padoThl

PacueTHas yacTh

(c ykasanuem pazoenos)
Paznen KoncyabTanT
JlurepatypHslit 0630p Homnent xadeapsr 36K

Kpenma Huna BragumupoBHa

pecypcodPpheKTHBHOCTh
pecypcocOepekeHue

«DUHAHCOBBIN MEHEIHKMEHT,

"

JloueHT kadenpsl MEHEKMEHTA
[Teryxos O.H.

«Counaana;[ OTBCTCTBCHHOCTDBH»

Crapmmmit mperrogaBaTenb kadeapsl DbXK
Pomannos .M.

IIo nHOCTpaHHOMY SA3BIKY

Houent xadenpst UAD
Kpunkas Hagexna BagumoBHa

HaszBanue pPa3aejioB, KOTOPbIC TOJIKHBI ObITh HAIIMCAHBI HA PYCCKOM U MHOCTPAHHOM SI3bIKAX:

0030p IUTEPaTYpHI IO UCCIETYEMOi paboTe

Jara BeIgauy 3aaHus Ha BBIIOJIHEHHUE BBITYCKHON KBaJIM(HUKAIMOHHONW pabOTHI IO TUHEHHOMY rpaduKy

3ananue BbIIAJ PYKOBOIUTE/Ib:

JloKkHOCTH (500} Yuenasi creneHb, Moanucey Jata
3BaHHe
Jouent Kpemnma H.B. K.T.-M.H.
33}]3HI/Ie NMPUHAJ] K HCIIOJJTHCHUIO CTYACHT:
I'pynna [025(0) Hoanuck Jlara
1EM41 Maromenanue Tumyp AnueBud




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoit @enepannn

d)enepam,Hoe ToCcyJapCTBEHHOC aBTOHOMHOC 06paSOBaTeJ'IBHOC YUPCIKACHUC

BBICIIIETO 00pa30BaHUs

«HAITMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI
TOMCKHN MOJIMTEXHUYECKNU YHUBEPCUTET»

WHCTUTYT Hepa3pyIIaroIero KOHTPOJIs _

Hampasiienne noarorosku 20.04.01 « TexHOochepHas 6€30MacHOCTH
YpoBeHb 00pa30BaHUsl MarucTpaTypa

Kagenpa sxonoruu u 6€30MacHOCTH KU3HE IS TEITBHOCTH

[Tepuon BeimonHenus (ocennuit/Becennuit cemectp 2015/2016 yue6HOTrO roaa)

dopma nipecTaBieHUs PabOTHI:

AW

(6akamaBpckast paboTa, TUIIOMHBII MTPOEKT/paboTa, MarucTepcKas TUCCepTaIys)

KAJIEHIAPHBII PEUTUHI-IVIAH
BBINOJIHEHUS BBINTYCKHOM KBAJIN(PUKAHMOHHONH padoThI

CpoOK cauu CTYJICHTOM BBIIOJTHEHHON PabOTHI |

Hara Ha3Banmue pazaena (MoayJist) / Bua pa6oThl (Hccie0BaHUsA) MakcuManbHbIi
KOHTPOJIS 0aJ1 pasaena
(MmoayJist)
20.04.2016 Beenenue
22.04.2016 | UpesBbIyaiiHbIC CUTYAIIMHU, CBA3aHHBIC C 3eMJICTPSICEHHEM —
CTaTHCTUKA, TPUYMHBI BOSHUKHOBEHUS, 3alIUTHBIE
MEpONPUSITHS (JIUTEpaTypPHBIN 0030D)
28.04.2016 | Amnanu3 BO3MOKHBIX HCTOYHHKOB YPE3BBIUANHBIX CUTYAIHIA,
CBSI3aHHBIX C 3€MJIETPSICEHUEM B MYHUIIUITAIbHOM
o0pa3oBaHUM
5.05.2016 Pa3paboTka METOJMKHN UCCIIEJOBAHUS
12.05.2016 Opranu3zaius MaTepruaIbHO-TEXHUYECKOT0 00ecTeueHus
MOCTPAJIaBILIETO HACEJICHUS MPY JTUKBUIALMH OCIEACTBUN
3EMJIETPSICEHUI
14.05.2016 Anann3 n 06paboTKa MOITYYEHHBIX pPE3yJIbTaTOB
16.05.2016 O600mmenue u oreHka 3HPEKTUBHOCTH MOTYUEHHBIX
pe3yNIbTaTOB
20.05.2016 OdopmieHne NosICHUTENBHON 3aTUCKU
CocTaBHJI IPETIOIaBATEb:
JlosKHOCTD dPUO Yuenasi cTeneHb, Ioanucek JlaTta
3BaHue
JlomeHT Kpenma H.B. K.I[.-M.H.
COI'JTIACOBAHO:
3aB.kadenpoii dUO Yu4eHnas cTeneHb, Hoanucs | Jdara
3BaHHe
OB UHK TITY Pomanenko C.B. . X. H.
3AJAHUE IJISA PA3JAEJIA




«®UHAHCOBBIV MEHE’KMEHT, PECYPCOY®®EKTUBHOCTH 1

PECYPCOCBEPEKXEHHE»
CryneHry:
I'pynna DPUO
1EM41 Maromenanues Tumyp AnneBud
Hucturyr HNHK Kadenpa DOMIIK
Yposenn 00pazoBanust MarmcTparypa Hanpapienne/cnenuaibHOCTh TGXHOC(l)epHaH
0€e30macHOCTb

Hcxoanbie naHHbIe K pa3aeny «PUHAHCOBBIH MEHEIKMEHT, pecypcodpPpekTHBHOCTD H

pecypcociepe:keHnex»:

1. Cmoumocmu pecypcos nayunoeo uccaiedosanusi (HH):
MamepuanbHo-MexHUYecKux, IHepeemuyecKux,
QPUHAHCOBLIX, UHPOPMAYUOHHBIX U YETOBEHECKUX

2. Hopmul u nopmamusbl pacxo008aHUs pecypcos

3. chwzwyefmm cucmema HCUIOZOO6JIOOIC€HM}I, cmaeKku
HAl0208, omunﬂeHuzZ, ()MC‘KOHmLIPOG‘aHM}Z u erdumoeanuﬂ

Paboma c ungpopmayueti,
npeocmasieHHOU 8 POCCULICKUX U
UHOCMPAHHBIX HAYYHBIX NYOTUKAYUSLX,
AHATUMUYECKUX MAmepuanax,
CMAamucmuyecKux OrJLIemeHsx u
U30AHUAX, HOPMAMUBHO-NPABOBLIX
OOKYMEHMAax, aHKkemupoeamue; onpoc

IlepeyeHb BONPOCOB, NOAJIEKANUX HCCIETOBAHNIO, MPOEKTHPOBAHUIO U Pa3padoTKe:

1. Oyenka Kommepuecko20 ROMEHYUANA, NEPCREKMUSHOCTIU U
anemepramus nposedenus HU ¢ nozuyuu
pecypcosdppexmuenocmu u pecypcocbepedcerus

Onpeoenenue yeneeo2o pvblHKA U NPo8edeHUe e20
ceemenmupoganus. Buinoanenue SWOT-ananuza
npoexma

2. ITnanuposanue u popmupoganue 610024cema HayyHbIX
uccareoo8anull

Cocmasnenue kaneHOapHo20 NAaHa NPoexma.
Onpeodenenue 6r00xcema HU

3. Onpedenenue pecypchoii (pecypcocbepezaioweti),
@PuHarCco80U, OI00NHCEMHOU, COYUATLHOU U IKOHOMUYECKOU
aghpexmusnocmu Uccied08anus.

Tlpogedenue oyenku IKOHOMUYECKOU
agppexmusnocmu pazpabomru MexHOI02ULeCKOU
cxembl

HepequL rpa(]mquKoro MaATEPHUAILA (c mounvim yrasanuem obsizamenviblx uepmeniceii):

1. Oyenxa xonxypenmocnocobnocmu mexuuueckux peweHui
2. Mampuya SWOT
3. I'pagux nposedenus ubooucem HU

4. Oyenxa pecypcroi, unancoeoti u sxonomuueckou s¢ppexmusrnocmu HU

Jara Bbl1a4M 3a]aHUA U1 Pa3/esia 1o JHHeHHOMY rpaguKy

3aganue BbLIAJT KOHCYJIbTAHT:

JlokHOCTH DdUO YueHas crenenb, 3BaHue Hoanucey Jlata
Jouent ITeryxos O.H. K.3.H.
3anam¢1e NPUHAJ K UCIIOJTHCHHUIO CTYACHT:
I'pynna (07 (0] Hoanuce Jarta
1EM41 Maromenanues Tumyp AnneBuy




3AJAHUE JJIAA PA3JAEJIA
«COLOUAJIBHAA OTBETCTBEHHOCTDb»

CryneHry:
I'pynna DOUO
1EM41 Maromenanues Tumyp AnneBny
Hucturyr HNHK Kadenpa IbXK
YPOBeHL 06pa303aﬂnﬂ MaFI/ICTpaTypa HaHpaBJIeHﬂe/CHeI[HaJ]LHOCTb TeXHOC(I)epHaH
0€301aCHOCTb
Hcxonanblie 1aHHbie K pa3aeay «ConuajbHas 0TBETCTBEHHOCTbY:
1. Onucanue pabouezo mecma (paboueii 301w, Onucanue pabouezo mecma cheyuarucma

MEXHON02UHECKO20 NPOYeccd, MEXaHU4ecko2o 060py008aHs)

. LHVKC TI'Y MYC Poccuu no  pecnybnuke
Ha npeomem 803HUKHOBEHUA.

- BPEOHbIX NPOABNEHUI PAKMOPO8 NPOU3E0OCHEEHHOU Jlacecmar.
cpeovl (Memeoycosus, epeoHble 8eujecmsa, oceelyetue,
wiymbel, gUOpayuu, S1eKMmpoMasHumHbvle noJil, o apeonbIx nposienenuil daxmopos
uonusupyroujue NPOU3B0OCMEEHHOU  Cpedbl  (ocgewenue, Uy,
U3IyYeHus) MUKPOKAUMAM);

- ONACHYIX NPOABNEHUL PAKMOPO8 4 ONACHbIX nposgieHuil paxmopog
NpouU3800CHIBEHHOU CPedbl (MEXAHUYECKOU npou3eoOCMEeHHOU  cpedbl (anexmpuyeckou
nPUPOObL, MEPMULECKO20 npupoobl).

Xapaxmepa, 31eKmpuiecKoll, NOICAPHOU U
63PbIBHOU NPUPOObL)

- He2amugHo20 6030eliCmEUs HA OKPYHCAIOUL)IO
npupooHyio cpedy (ammocpepy, cuopocgepy,
aumocghepy)

Upe3BbIUAIHBIX CUMYAyUll (IEeXHO2EHH020, CIMUXUTIHOZO,
9KONI02UYECKO20 U COYUATLHO20 XapaKmepa)

Ilepeuens 6onpocos, noodaexcawyux uccied08anuio, NPOEKMUPOSAHUIO U paspadbomke:

1. IIpouseéoocmeennan 6e3onacuocmo
1.1 Ananus evisigneHHbix 8PEOHbIX PAKMOPO8
NpoeKmupyemoti npou3800CMEeHHOU cCpedbl

8 cﬂeay}omeﬁ nocie008amebHoOCmu.” Ananus BblSB/IEHHbIX 6p€aHblx qbakmopoe

- UBUKO-XUMUYECKAs NpupoOa 8peOHOCU, €€ C83b C NPOEKmMuUpyemMol  npou3Bo0CMBEEeHHOU  Ccpeodbl 8

paspabameléaemoii memoti, cnedyroueli nocie008amebHOCU:
- Oelicmsue pakxmopa Ha OpeaHusM YeioseKd;
- npugederue 0ONYCMUMbBIX HOPM C He0OX0OUMOT o MUKDOKIUMAMN,

PA3MEPHOCMBIO (CO CCHLIKOU HA o wiym;

COOMBEeMCcmEYIoUUll HOPMAMUBHO-MEXHUYECKULL o oceewenue

OOKYMeHm);

- npeonazaemvle cpeoCcmea 3auumbl
(cHauana KonNeKmusHoOU 3auumol, 3amem —
UHOUBUOYATIbHBIE 3AWUMHbLE CPeOC8a)

2. Ananus3 6vis6/1eHHbIX ONACHBIX (PAKMOPOE NPOEKMUPYEMOL
npou38e0EénHHoU cpedbl 8 credyioujeli nocie008amenlbHOCmu
- MexaHuyecKkue OnacHoCmu (UCMOYHUKU,
cpedcmea 3auuml;

Ananus BbIAB/IEHHbIX ONnacHvlx gbakmopoe
- mepmuvecKue onacHocmu (MC’I’I’[O‘!HMKM, cpe()cmea

NPOeKmupyemoll  npou3eo0CmMEeHHOl  cpedbl 8

3awumal); .
cedyroueti nocied08amebHOCU:
- 2nexmpo6e30nacHocms (8 m.u. CIMamuyeckoe
]
SNEKMPULECE0, MOTHUEIAWUMA — UCOYHUKU, CPEOCmEa onekmpobesonacrocme.
3awumal);

- nOXCapo83puie00e30nacHoCmy (NpudUnbL,
npoguiakmuyeckue Meponpusmus, nepeuiHble
cpeocmea noxcapomyulens)




3. 3awuma 6 upe3sbiuatiHbIX CUMYAYUsIX.
- nepeuenwb 8o3modcHvix YC nHa obvexme;
- gvlbop Haubonee munuunou 4C;

3au;uma 8 llpe36bl'-tal:iHblx cumyayusix.
4 nepederHb 603MOINCHBIX YC hHa 06’b€l(‘m€,'




- paspabomka npeseHmMuHbIX Mep no 4 8vi6op Haubonee munuunou 4C;

npedynpegicoenuio YC; 4 Pazpabomra npegeHmueHuIX Mep no
- paspabomxa mep no NOSbIULEHUIO YCIMOUYUBOCTIU npedynpescoenuro 4YC;
obvexma k dannou 4C; 4 paspabomxa mep no No8bIULEHUIO
- paspabomka Oeticmsuti 6 pezyibmame ¢osHuxuier 4C yemotiyusocmu 0ovexkma k oannou 4C;
U Mep no auKkeudayuu eé nocie0Cmautl 4 paspabomka Oelicmautl 8
pesynomame goznuxuei YC u mep no
auKeudayuu eé
nocieocmauil.
[pagosble U  OP2AHU3AUUOHHbIE
4.Ilpasogvie u  oOpeaHuzAYUOHHBIE BONPOCHL  Obecneyenus 80Npockl obecneyeHus
be3onacrocmu:
. 6e3onacHocmu:
- cneyuanvHsie (XapaxmepHovie OJid NPOeKmupyemol
paboueti 30Hbl) NPABOBLIE HOPMbBL MPYO0BO20 4 CcneyuaJibHble npasgossle
3aKOHOOamenbecmea, HOpMbI mpyd08020
T OP2AHUSAYUOHHbIE MEPONPUSIUA NPU KOMNOHOGKE 30KOH0damenLcmaa;
pabouet sonel e npasosbie 0CHOBbI

3aKoHo0amesiecmea 8 YC;
OpPcaAHU3IAYUOHHbBIE MEPONPUAMUA NPU KOMNOHOBKE
paboueli 30HbL.

Jara Bbl1a4M 3a]aHusA U1 Pa3/esia 1o JHHeHHOMY rpaguKy

3agaHue BbIIAJT KOHCYJIbTAHT:

JloKkHOCTH DdUO YueHast cTeneHb, Moanmuch Jara
3BaAaHHUE
Crapmmnit Pomannos Urops K.T.H
[IperoaBareinb MBanoBu4

3aganne NMPUHAJ K UCIIOJTHCHHUIO CTYACHT:

I'pynna [025(0] Hoanuck Jara

1EM 41 Maromenanue Tumyp AnueBud




PE®EPAT

Breimycknas kBanmudukanuonHas padota Ha Temy «lIporHosupoBanue u
CIOCOOBI 3aIlIUTHl HACEJIEHUSI U OOBEKTOB KU3HEAEATEIbHOCTH OT 3€MJICTPSICEHUN
JUISl TIPUHSITUSL YIPABICHUYECKUX PEIICHHI» COCTOUT U3 TEKCTOBOTO JIOKYMEHTA,
BBINOJHEHHOTO Ha 108 cTpanunax. TeKCTOBBIM JOKYMEHT COJEPKUT 11 pUCYHKOB,
24 Tabnunpl, | mNpuUNOKEHUE, CIUCOK UCIOIb3YEeMbIX HCTOYHMKOB U3 38
HaVMEHOBAaHUM.

KiroueBble cioBa: 3eMIIETPSCEHUs], TPOTHO3UPOBAHUE 3EMIIETPSICEHU,
3al1MTa HACEJIEHUs], CEUCMUYECKOE PAalOHUPOBAHUsI, MarHuTy/a, cejio Xus.

OOBEKTOM  HCCIENOBAHMS  SABJIAETCS ~ CEHCMOOMAacHash  TEPPUTOPHUS

ceepHoro Kaskasa.

HCJ’II) — o00cHOBaHUE MGpOHpI/IﬂTI/Iﬁ IO IMPCAYNPCIKACHUTIO U 3alIUThI HACCIICHUA U

00BEKTOB KU3HEACATEILHOCTH OT 3emiieTpsiceHus: Ha CeBepHoM KaBkase.
3amauu:

1. [IpoBectn  nUTEpaTypHBIE 0030p TO METOJaM  OIEHKM  TPOTHO3a

3emueTpsiceHu B Poccum u mupe;

2. JlaTb TPOTHO3 HMHTEHCUBHOCTH 3E€MIIETPACEHUM B HM3y4acMOM panloOHE II0

KapTaM CEHCMUYECKOTO PalOHMPOBAHUS;

3. Pa3paboTaTh CTpYyKTYypy yIpaBJICHHS U IIAH MEPOTIPUATUHN T10

OPEeyNPEXICHUIO U JIMKBUAALMHU 3EMJIETPSICEHUI (Ha mpuMepe c. XHB).

PabGoTa BbIMONMHEHA C WCMONB30BAHUEM JIUTEPATYPHBIX HCTOYHHKOB U
MaTepHaJIOB MTPOU3BOACTBEHHBIX MTPAKTHUK.

B pesynbrare  uccienoBaHuss  ObUIM  M3YYEHBl  BCE  METOJBI
IPOTHO3UPOBAHUS 3EMIIETPSICEHUIN U pa3pabOTaHbl MEPOTIPUATHSI TIO OOECIICUEHHTIO

3alIUThI HACCIICHUA U 00BEKTOB KU3SHEACATCIbHOCTH IIPH 3CMIICTPSACCHUU.
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OcHoBHBIE TEPMHUHBI, IOHATHUHA A ONPEACTICHUA

Jlukeuoayus ype3sbluaiinblX cumyayuti — 3TO aBapUHO-CIIacaTeIbHbIE U
JpYTHE HEOTJIOXKHbIE PabOThI, MPOBOJMMbIC MPU BO3ZHHUKHOBEHUHU UYPE3BBIYAITHBIX
CUTyalluid HalpaBJICHHbIE HAa CIIACEHUE YXW3HU U COXPAHEHHS 3J0pPOBbS JIOJIEH,
CHIKEHHUE pa3MepoB yuiepOa OKpyKarolleld MPUPOIHON cpele U MaTepuaibHBIX
NOTEPh, a TAKXKE HA JIOKAIM3ALUIO 30HbI YPE3BbIYAMHOW CUTYaIlMH, IPEKpaIIeHUuE
JEHUCTBUS XapaKTEPHBIX JJIsl Hee OMAacCHBIX (PaKTOPOB.

Aeapusi — 4pe3BblYaliHAasg  CUTyallMsl TEXHOTEHHOIO  XapakTepa,
npousomieAmias B pe3yjbTaT€  KOHCTPYKTUBHBIX,  MPOU3BOJICTBEHHBIX,
TEXHOJIOTUYECKUX WJIM JKCIUTyaTallMOHHBIX OIIMOOK, JMOO H3-3a CIydalHbIX
BO3JICUCTBUI, U 3aKJIIOYAIONIASCS B OBPEXKACHUH, BBIXO/E U3 CTPOS, pa3pylIeHUU
TEXHUYECKUX YCTPOUCTB WIIH COOPYKEHHM.

Cpeonecpounvlii npoeHo3 — TPOTHO3 AAIONIUN BO3MOXXHOCTh MOJIYYHUTh
OPEeayNpexICHUEe O CEHCMUYECKOM COOBITUM 3a HENENH — MecsAlbl oOJaaaer
NPAKTUYECKON KOHKPETHOCThbIO. DTOT MPOTHOCTUYECKUN YPOBEHb MPEAIOaraet
CUEHApHIl pa3BUTHS MpoLEcca pa3pylIeHUs MO JaHHBIM TEKYLIUX HaOIIOJEeHUN 3a
reopu3MYeCKUMHU TOJSIMU 332 HM3MEHEHUSIMM HAKJIOHOB 3E€MHOW MOBEPXHOCTH
peKUMHBIE HAOMIOACHHUS HaJl JAeOMTOM M XHUMHYECKUM COCTAaBOM BOJHBIX
HMCTOYHUKOB U ITTyOOKUX BOJSHBIX HEPTSHBIX U Ta30BbIX CKBKHH.

Celicmuueckoe pationuposanue — BbIICIIEHHE 001acTeil, B KOTOPBIX MOXKHO
OXKHUJIATh  3EMJICTPACEHMS]  ONPENEJICHHOM  MArHUTyIbl WIH  OaJJIbHOCTH.
CeiicMuueckoe pallOHMPOBAHME PA3HOrO MaciiTaba MPOBOJUTCS HA OCHOBAHUU
ydeTa MHOXECTBA OCOOEHHOCTEH: T€0JIOTHIECKUX, TEKTOHHYECKUX U IPYTHUX.

3emnempsicenue — KolleOaHUS 3€MHOM TOBEPXHOCTH, BbI3BaHHbBIC
TEKTOHUYECKUMH TPOIECCAMH, BYJKAHUYECKOU IEATENbHOCThIO WM OOBallaMU
TOPHBIX TOPOJI, MPUHATO HA3bIBATh 3EMIIETPACEHUSIMH. B Mupe Kaxaplii ron
IPOUCXOJUT OKOJO MWUIMOHA 3E€MJIETPSICEHUM, OJHAKO UX MOJaBJsAIOIIEe
OOJIBIIMHCTBO HE 3aMEUYaeT HHUKTO, KPOME CIEIUAIUCTOB, BOOPYKEHHBIX

COOTBETCTBYIOIIEH anmnapaTypoil — HACTOJIbKO OHU HE3HAYUTEIbHBI.
11



Cunvt u cpeocmea PCYC — cuiabl U CpeACTBa TEPPUTOPHUAIIBHBIX,
(YHKIIMOHATIBHBIX U BEJOMCTBEHHBIX WJIM OTPACJIEBBIX IOJCUCTEM M 3BEHBEB
PCYC, npennazHaueHHble WJIM TMPUBJIEKAEMbIe JUIsl BBINOJIHEHUS 3ajad II0
IPEeAyNPEXICHUIO U JIMKBUIALMU YPE3BbIUANHBIX CUTYyalUH.

Deakyayus Hacenenuss — KOMIUIEKC MEPONPHUATUN MO OPraHU30BAaHHOMY
BBIBO3Y BCEMM BHUJAMU TPAHCIOPTAa W BHIBOAY TMEIIUM IMOPSIKOM HaceIeHUs W3
TOPOJIOB U HACEJICHHBIX TyHKTOB M pa3MEILIEHUE €r0 B 3aTOPOJHOM 30HE.

Ilocmpaoasuiee nacenenue — 4acTh HacelleHUs], okazaBiierocs B 3oue YC,
nepeHecias BO3JICUCTBUE MOpa)karomuX (aKTOPOB HMCTOUYHHMKA YPE3BBIYAMHON
CUTyallW¥, MPUBEIIINX K THOENH, paHCHUSM, TpaBMaM, HAPYIICHHUIO 37I0POBbSI,

MOHEcCIIas MaTepUaIbHbIM U MOPAJIbHBIN yIIEepO.
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O0o3Ha4eHNs U COKpalleHNs]
PJ] — PecniyOnuka Jlarectan

M — Maruutyga

I'KX — I'maBHBIN KaBKa3CKuil XpeOeT

OCP — OOuiee ceiicMuueckoe paliOHUPOBAHUE
JICP — JletanibHOE ceiicCMUYECKOE palilOHUPOBAHKE
MCP — Mukpo-ceiicMruieckoe paiilOHUpPOBaHUE
TIIY — ToMCKHI1 NOJIUTEXHUYECKUN YHUBEPCUTET
MUC — MUHHCTEPCTBO YPE3BBIYANHBIX CUTYALIUM
MB/I — MuHuCTEPCTBO BHYTPEHHUX €T

YC — UpesBbryaiiHble CUTyallud

CMK - Cnyx06a MeIuIIUHBI KaTacTpod

JITY — JleueOHO-IpODUTAKTUUECKOE YUPEKICHUE

I'V3 — I'ocymapcTBEHHOE YUPEKICHUE 3APABOOXPAHEHUS

I'V MYC — I'nmaBHO€ ynpaBiieHHE€ MUHUCTEPCTBA YPE3BbIYANHBIX CUTYaALIU

I'O YC — I'paxxnanckasi 000pOHa Yype3BbIYAHBIX CUTYAIIHI

KOH - )XusHeoOecrieueHue HACEJICHUS

13



HopMmaTuBHBIE CCHLIKHT

B HacTosiieit paboTe nCnob30BaHbl CCHUIKH Ha CIEIYIOIINE CTaHAAPTHI:

CanlluH  2.2.4.548-96. CaHurapHble TIpaBWJa W HOPMBL. | HrueHHYECKUe
TpeOOBaHMS K MUKPOKIUMATY MPOU3BOJICTBEHHBIX MTOMEIIEHUN.

I'OCT 12.0.003-74. Cuctema cranmaptoB Oe3omacHocTd Tpyaa. OmnacHbie u
BpeAHbIE TPOU3BOACTBEHHBIE PakTopbl. Knaccudukarus.

CHull 11-12-77. CrpoutensHble HOpMbl u mnpasBuia. Yacrs II. Hopmer
MPOEKTUPOBAHMUS. 3aIlUTA OT UIyMa.

I'OCT 12.1.003-83. MexrocynapcTBeHHbI cTaHaapt. (Cucrema CTaHIapTOB
oe3onacHoctu Tpyaa. [llym. O6uiue TpedboBaHus 0€30MacHOCTH.

CanlluH 2.2.1-2.1.1.1278-03. CanutapHble NpaBWia U HOPMBL. [ UrHeHUYECKHE
TpeOOBaHUSI K €CTECTBEHHOMY, MCKYCCTBEHHOMY M COBMEIIEHHOMY OCBEUIEHUIO
KUJIBIX ¥ OOIIECTBEHHBIX 3TaHHM.

CHull 23-05-95. CrpourtenbHble HOPMBI M TMpaBujia. ECTeCTBEHHOE W
UCKYCCTBEHHOE OCBELICHUE.

CanlluH 2.2.2/2.4.1340-03. CanuTtapHble NpaBWia U HOPMBL [ UTHEHUYECKUE
TpeOOBaHMUS K MEPCOHAIBHBIM AJIEKTPOHHO-BBIUUCIUTENBHBIM MallMHAM |
OpraHu3anuy padoTHI.

I'OCT12.1.038-82. Cucrema craHgapToB 0€30MacHOCTH  Tpyja.
Onektpobe3onacHOCTh.  lIpenenbHO  JOMyCTUMbBIE  3HAYEHUS  HANPSHKEHUUH
IPUKOCHOBEHUS U TOKOB.

T'OCT 2678-94. Matepualibl pyJIOHHBIE KPOBEIbHbBIC U THAPOU3OJISIIUOHHBIE.

CHull II-7-81* CTpouTenbCTBO CEMCMUUECKUX paiioHaXx.
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Beenenue

3eMIIeTpSICEHUs SIBISETCS OJJHUM M3 CaMbIX Pa3pyLIUTENbHBIX MPUPOIHBIX
KaracTpod.

OT0 cTUXUiiHOE OEJCTBUE CBSI3aHO C MAcCCOBBIM TpaBMaTU3MaM, THOEIbIO
JOJIEH, ICUXUYECKUM IOKOM, IAHUKOW U YTPAaTOW UMYIIECTBA.

[IpOoCTpaHCTBEHHYI0 NPUYPOYEHHOCTh 3EMIIETPSICEHUN HAa TEPPUTOPHUU
Poccun, BenuuMHY WHTEHCUBHOCTU (0a/NIbHOCTh) YCTAHABIMBAIOT IO KapTe
cericmuueckoro paionupoBanus. ( CHull I1-7-81*) CtpouTenbCcTBO ceicMHUUECKUX
paoHax.

CeepHbiii KaBka3 XxapakTepu3upyeTcss CaMOM BBICOKON CEHCMUYECKON
aKTUBHOCTBIO (9 GamioB) B eBporneiickoi yactu Poccun. 1o qanHBIM 1IEHTpa
«AnTtu cruxusi»y MUYC B Poccun coxpaHArOTCS PUCKH CEHCMHUYECKUX KOJIeOaHUM
no koHna2016 roma na teppuropuu Jlarectana m Kpbima. UTOOBI yMEHBIIUTH
pa3pyLIMTENbHbBIE TIOCIEICTBUSL CUIBHBIX 3€MJIETPSICEHUI HAa JAHHON TEppPUTOPUH,
HEOOXOIMMO HE€ TOJIbKO BECTH CTPOMTENIbCTBO 3/IaHUW U COOPYKEHHH C yd4eToM
Oajyla ceCMUYECKOM AKTMBHOCTH W TPAMOTHO pa3pabOTaTh MEPONPUSTUS IO
NPEAYNPEKICHUIO U JIMKBUJIALMKM 3TUX CTUXUNHBIX NEUCTBUW [JI HACEJICHUS U
00BEKTOB KU3HENEATEIbHOCTH.

B cBs3m oTHM, 1enpl0 JaHHOW paboThl  SBISIETCS, O00OCHOBaHUE
MEPOINPUATUNA 1O MPEAYNPEKIACHUI0 U 3allUThl HaceleHuss U OOBEKTOB

KA3HEIEITENbHOCTH OT 3emuieTpsiceHus: Ha CeBepHom KaBkaze

3amaun:

1. ITpoBecTu uTepaTypHBIN 0030p MO METOAAM OIICHKU MPOTHO3a 3eMJICTPSICEHUI

B Poccuu u mupe;

2. I[aTB IMPOrHO3 MHTCHCHUBHOCTHU 36MJ'ICTpHC€HPII>1 B U3y4aCMOM paﬁOHe IO KapTaM

CEHCMUYECKOT0 PallOHUPOBAHUS;
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3.PazpaboraTte  CTPYKTypy  yHOpaBlieHHs ©  IUIAaH  MEPONPHUSATHH  TI0

IPEeaynpexICHUIO U TMKBUAAIIMHN 3eMJIETpsICeHUI (Ha nmpuMepe c. XUB);

Takoxe, Onaroyaps TaHHOW pabOThI, BO3MOKHO O0jiee MOAPOOHOE U3yUEHUE
npoOsieM, CBsI3aHHBIX C oOOecrieueHHeM Oe30MacHOCTH HACeJCHHsl B CiIydae
BO3HMKHOBEHUS 3emiieTpsiceHus B Jlarecrane.

B mpomecce pa3paboTkm gaHHOW paboThl, OblIa HMCHOJIh30BaHA

coBpeMeHHasi 0a3a HOPMATMBHO-IIPABOBBIX JIOKYMEHTOB U JIUTEPATypPHBIX

HCTOYHHUKOB

19



I'naBa 1. AHa/IM3 JIUTEPATYPHBIX HCTOYHHUKOB 110 MIPO0JIeMe OLEHKH U
MPOryo3a semJjerpscenud B Poccuu u B mupe

[Io cBOMM paspylIUTENbHBIM IIOCIEICTBUSAM, KOJIMYECTBY IKEPTB,
MaTepUaIbHOMYy yuiepOy W JEeCTPYKTUBHOMY BO3JCHCTBUIO Ha Cpeay OOMTaHUs
YeJI0BEKA 36MIIETPSICEHUS 3aHUMAIOT OJHO U3 BEAYIIHUX MECT CPEIU APYIUX BUIOB
npupoAHbix kKaractpod [l]. Mcropuuecku Tak MOIYy4YMIIOCHh, YTO JIIOASM OBLIO
Oonee ynoOHO M SKOHOMHUYECKH BBITOJHO 3aceNsAThCS HUMEHHO TaM, Tle, Kak
OKa3aJloCh, BpEMsl OT BpPEMEHHM BO3HHMKAIOT 3eMJIeTpsiceHus. BHe3amHoCTb
BO3HUKHOBEHUSI 3€MJIETPSICEHUH erie Oouibllie yCyryOisieT MX pa3pylIUTEIbHbIE
nocneacTBus. Paspyiienus u rubensb J0Jeil BBI3BIBAIOTCS HE TOJIBKO COOCTBEHHO
BUOpaLMsMU TPYHTA, HO U Pa3IUYHBIMU BTOPUYHBIMU IPUPOJHBIMU SIBICHUSIMH,
KOTOpPbIE MOIYT AaKTUBU3UPOBAThCA B pe3yJbTaTe 3eMJIETPSCEHHS (OINOJI3HH,
oOBaJibl, CHEXXHbIE JIAaBUHBI, pa3kKIKEHUE TpyHTa U JAp.). boibiiyto omacHOCTbH
IPEACTABISAIOT BTOPUYHBIE TEXHOTEHHBIE BO3JIECUCTBUSA M MOCIEICTBUS: IMOXKApPbI,
B3pBIBBI, BEIOPOCH! PAMOAKTUBHBIX M TOKCHYHBIX MaTepuaioB. boibiiyio yrposy
3I0POBBI0  YEJIOBEKAa CO3JAKOT JMHMJIEMHH, CBSA3aHHbIE C  pa3pylICHHEM
UH(PACTPYKTYphl TOPOJOB: OTCYTCTBHE KUJIbs (OJMH U3 OCHOBHBIX Ba)KHEHIIMX
(GakTOpOB B 3MMHEE BpeMsi), IOBPEXKICHUSI CUCTEM KaHAJIM3allUU, BOAOCHAOKEHUS,
3aTpyJHEHUs] C OOECIEYEHHEM HACEeJIEHMsI IPOIYyKTaMH IHUTaHUS, OKa3aHUEM
NEPBOM MEIUUMHCKOW MOMOUIM U T.1. B OCHOBHOM 4acTo OCHOBHOH yuiepO mnpu
3EeMJICTPSACEHUSIX CBA3aH UMEHHO C BTOPUYHBIMU SIBIICHUSAMHU [3].

1.1 IlpuynHBbI BOSHUKHOBEHUS 3eMJIETPACEHUS

Yro xe sBusgerca npuuuHOM 3emuietpsceHuit? 1lo  coBpeMeHHBIM
IIPEACTABICHUAM, 3€MIIETPACEHUE €CTh ONPEIEICHHOE CIEACTBUE BOSHUKHOBEHUS
pa3pbiBa CIUIOIMIHOCTA TOPHBIX MOpOJA (TUTaHTCKOW TPEIIMHBbI), B TIIyOMHaxX
3eMHBIX HeAp. OTOT paspblB paclpocTpaHseTcs, a ero «oOepera» MpU STOM
U3IIy4arOT YNPyTHe BOJIHBI. YIIPYTM€ BOJHBI JTOCTUTAKOT 36MHOW MOBEPXHOCTH 32

HCECKOJIBKO CCKYH/, YTO W BBI3BIBACT IIPpH CUJIBHCUIINX 3EMIICTPACCHUAX

20



pa3pylIeHU COOPY>KEHUI U 3JJaHUi, BEET K TUOeNid HaceNeHUs. 3eMIICTPSCCHUS
MOKHO KJIacCU(DUIIMPOBATH CAEAYIOMUM oOpa3om [2]:

— ITo MmexaHu3My BO3HUKHOBEHHMSI:

* TEKTOHUYECKHUE

* BYJKAaHUYECKHE

* oOBanbHBIE (KAPCTOBBIC)

* MOPO03000IHbBIC

— 1o mpoCTpaHCTBEHHOMY PaCIOJI0KEHHIO

» npomexyTtounble (h=70-300 kM, mepexoaHas 30Ha MAHTHUH)

» tayOokodokycHbie (h=300-720 kM, BEpXHSS MAaHTHS])

* BHYTPUIUIUTOBBIC

* KOHTHUHEHTAJbHbIE

— 1o mpoucxoxaenuto:

* TIPUPOJHBIE

* TEXHOIEHHBIE (CBSI3aHHBIE C IEATEIBHOCTBIO YEIOBEKA)

* IPUPOJHO-TEXHOTCHHBIE

1.2 IIporxHo3 3emuleTpsiCeHUIi: epBbie MPOOBLI M OIIMOKH

[IporHo3upoBaHue 3eMIIETPSICEHUM, MO CYLIECTBY, SIBISETCS HadaJbHBIM
ATaroM 3allUThl OT 3eMJeTpsiceHuil. [IpuMeHeHue OmnpeneneHHbIX CPEACTB H
CIOCOOOB 3aIIUTHI OT 3€MJIETPSICEHUI OCHOBBIBAETCS, MPEXKAE BCETO, HA MPOTHO3E
CEICMUYECKOM OIMACHOCTH palioHa. B Hacrosiee Bpemsi NPOTrHO3 3EMIICTPSACEHUM
OCYILIECTBIISIETC B OCHOBHOM IMYTEM aHAJIN3a MPOUCHIECAIINX 3EMIIETPSCEHUN U
TEKyIIEd CEUCMHYECKOW AaKTUBHOCTHM pPaWoOHOB. llenpr0 mMporHosa SBISIIOTCS
YCTAHOBJICHUE pallOHOB BEPOSITHBIX 3EMJIETPSICEHUM U OILIEHKAa CTENEHU UX
ceficMuyeckoi onacHocTd. Ha ocHOBe aHann3a MHCTPYMEHTAJbHBIX HAOIOIEHUN
3eMIIETPSICEHUH, UCTOPUYECKUX  JAHHBIX, re0JIOr0-TeKTOHUYECKHUX u
reou3nyYecKux KapT, a TaKkKe JaHHBIX O JBUKEHUSAX OJIOKOB 3€MHON KOpBI
BHAYAJIC BBIICIAIOTCA B HEAPAX 3EMJIM 30HBI, BO3MOKHOTO BO3HUKHOBEHHS O4aroB

semuieTpsicenuid. [lanee mo saddexry 3emierpsiceHnid Ha MOBEPXHOCTH BBIJEIISIOT
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30HBI C PA3JIMYHON MHTEHCUBHOCTBIO KOJIeOaHUM, OllEHUBAEMOM OOBIYHO B Oajliax.
B wurtore co3marorcs KapThl CEHCMHUYECKH OIACHBIX 00JIaCTeW C BBIJCICHHUEM
paiioHoB 9 -, 8 -, 7 -, 6 - u 5-0aITLHONM WHTEHCUBHOCTHU 3eMJIeTpsiceHHil. Takoe
JIETICHUE TEPPUTOPUN HA PAMOHBI C PA3HOM CTENEHbIO MHTEHCUBHOCTH OKHUIAEMBIX
3€eMJIETPSICEHUI HA3bIBA€TCA CEUCMUYECKUM paiioHupoBanvem [2]. KapTtel
CEHCMUYECKON aKTUBHOCTH YUUTBIBAIOT TaKke TOT (aKT, 4To 3(PPEKT NposiBICHUS
3eMJIETPSICEHUSI CYLIECTBEHHO 3aBUCUT OT WHXXEHEPHO-T'€OJOTMYECKUX YCIOBHM
CTPOUTEIBCTBA COOPYKEHM W PE30HAHCHBIX KoOJeOaHUN CJOEB TpyHTa B
OCHOBAHHUH COOPYKEHUM.

N3mepsitoTcss U MOCTOSSHHO (PUKCUPYIOTCS JBUKEHHSI YYacTKOB 3€MHOMU
KOpBl BBEpX M BHM3. Jlenaercs 3TO C MOMOIIBI0 HUBEIUPOB U Mapeorpados. C
NOMOIIBIO MapeorpadoB MOCTOSTHHO (QUKcHUpyeTcsl ypoBeHb BoAbl. Cam ammapar
YCTaHOBJIEH Ha cye. J[OJrOBpEMEHHO MOAHATHE U OIyCKaHUE YPOBHS BOJBI B
MOpE€ TOBOPHUT O TOJHATUM Y4YacTKa 3eMHOM Kopbl Ha nHe. Emie oaun mpubop, c
NOMOIIBI0O KOTOPOTrO MOKHO NpEICKa3bIlBaTh 3€MIIETpsCEHUs — HakioHomep. C
NOMOIIbIO 3TOr0 YCTPOMCTBA (DUKCHPYIOTCSI HAKJIOHBI 3€MHOH MOBEPXHOCTH. 3a
HAKJIOHAMU 3E€MHOW TOBEPXHOCTH HAOMI0a0T OOBIYHO B MECTax paszjoma.
JlaHHBIE O HAKJIOHAX IO3BOJIAIOT TOBOPUTH O 3EMIIETPSACEHHUS, 3aJ0Jr0 1O €ro
Havyasa. OOs3aTeNIbHBIMUA JTaHHBIMUA TPU TMPOTHO3UPOBAHUU M TIPEJICKa3aHUU
3eMIIETPSACEHUN ABISIIOTCS U Aedopmarui. YToObl u3MepuTh aedopMaiuio, HyKHO
npoOypuTh CKBOXWHY W yrayouth Tyna nedopmorpad. Jedbopmorpadsr Ha
CTOJIbKO YyBCTBUTEIBHBIE YCTPOICTBA, YTO peEarupyroT Jaxe Ha aedopmariui,
BbI3BAHHbIEC 36MHBIMH MPUIMBAMH U OTJIMBAMU. 3EMHBIE MPUIUBBI — 3TO JBUKEHUE
Macc 36MHOM Kopbl [4].

Hekoropbele naHHBIE MOXHO MOJYYWUTh JA)Xe€ OT TOPHBIX IOPOHA. OTH
JAHHBIC MOJYYWIN Ha3BaHUE celicMuueckux BOJH. CKOPOCTh CEHCMUYECKUX BOJIH
nepes 3eMJIETPSICEHUEM 3HAYUTENIBHO CHIDKAETCS, a Iepel] 3EMIIETPSCEHHEM

BO3BPAIIAIOTCS K CBOEMY HOPMAJIbHOMY 3HAYEHUIO.
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['eomarHeTusm, 3€MHOE BJEKTPUYECTBO, COJEpKAHME pajJoHa B
NOA3EMHBIX BOJIaX, YPOBEHb BOJbl B KOJOJALAX, HU3MEHEHHUS TEMIIEPATYpHI,
U3MEHEHUsSI XUMHUYECKOr0 COCTaBa BOAbI M Ta30B M, KOHEYHO, ITOBEJICHUE
JOMAITHUX U JUKUX >KUBOTHBIX — BCE 3TO, OCOOCHHO B KOMILIEKCE IMO3BOJISIOT
JIOCTATOYHO TOYHO IMPEJICKa3aTh BPEMS U MECTO OUEPEAHOM Tpareauu [5].

B mnacrosimee Bpems B Poccum pazpaborano Oonee 20 METOIUK U
TEXHOJIOTUM TPOTHO3UpOBaHUS 3emierpsceHuil. Co3maHa ceTh CEeHCMHUYECKHX
CTaHIMM, OJIHAKO OTPOMHBIE pa3Mepbl TEPPUTOPUU CTpaHbl TPEOYIOT MHOIO
OONBIIMX  MaTepUaJbHBIX 3aTpaT HAa MOHHUTOPUHI MHOTOKHUJIOMETPOBBIX
MPOCTPAHCTB, MOJECPHHU3ALINIO U OCHAIICHUE MX COBPEMEHHON M M3MEpPUTEIbHOU
JIMAarHOCTUYECKOW TEXHUKOM, CO3/IaHME€ HOBBIX CTAllUOHAPHBIX U MOOMJIBHBIX
HA3€MHBIX, CAMOJIETHBIX U KOCMHUYECKHUX CUCTEM MOHUTOPHUHTA.

Opranuzanusi MOCTOSSHHOI'O KOHTPOJI 3a CEUCMHYECKONW OOCTaHOBKOM
3aKJIF0OYAETCS] B MPOBEJCHUHM CEHCMHYECKOIO MOHUTOPHUHIA U MPOrHO3WPOBAHUU
BO3MOJKHBIX 36MJICTPSICCHUH.

K 4uciny mnpuopuTETHBIX BHUAOB KOHTPOJS JUTOCHEpHI, OE3yCIOBHO,
CI€AYeT OTHECTHM KOHTPOJIb COCTOSIHUS CEHUCMHUYHOCTH U MPOTHO3UPOBAHHE
semiieTpsiceHuid. Taxke pexXUMHOE HaAONIOJACHHE W OLEHKY 3arpsi3HEeHHs
MOJI3EMHBIX U TPYHTOBBIX BOJ[ B MECTaX PACHOJOKEHHs BOJ03a00PHBIX U JAPYTHX
CUCTEM, KOHTPOJIb COCTOSIHHS ITOYB, TPYHTOB, MOJ3EMHBIX U IOBEPXHOCTHBIX BOJ B
palioHaX TOPHOAOOBIBAIOIIUX NPEANPUITUH, KOHTPOJIb PaCHpPOCTPAHEHHOCTH
€CTECTBEHHBIX M HCKYCCTBEHHBIX PAAUOHYKIUIOB M HEKOTOPBIE JIPYyTHE BUbI
KOHTpOJIA [6].

1.3 Buabl nporHo3upoBaHue 3eMJeTPsACeHNH

Paznuuaror 10ArocpoyHbId, CpeIHECPOUHBIN, U KPATKOCPOYHBIN IPOTHO3BL.
Hanmenee AMCKyCCHOHHBIM TOXKATYH, SIBJISETCS JOJITOCPOYHBIM MPOTHO3 IJIABHO
CMBIKAIOIIMKCS C 3aJa4yaMHi PAalOHUPOBAHUS. OJTOT IPOTHO3 OCHOBBIBACTCS Ha
HAOJIIOICHUSIX 32 U3MEHEHHEM PEeXUMa 3€MIICTPSICEHUHN T.€. 3a MOSIBICHUEM 30H

CEHCMHUYECKOT0 3aCTOs 3a UBMECHCHUSIMU HAIps>KCHHOT'O COCTOAHHA BCIICCTBA

23



autochepbl U3MEHEHHEM €€ CEMCMUYECKOW MPO3PavHOCTH HAOIIOJICHUHM 3a TEeM
KaKk OTJAeNbHbIE HeOoyblIne OJOKM B CBOEM TIOBEJICHHH  IIOCTETICHHO
OTKa3bIBAIOTCS OT CAMOCTOSITEIbBHOCTU M OOBEIUHSIOTCS B MPOIIECCE MOATOTOBKH
oIHOTO Oouibllioro yaapa. HaGmioneHus Haj 3TUMM MpoOILECCaMU, MOTYT JaTh C
BEJICHUSI O TMOJTOTOBKE 3EMJICTPSCEHMSI 3a CPOK OT HECKOJBKHX MECSLEB M0
HECKOJIBKUX JIET.

CpenHecpouHbIit MPOTHO3, pIE:I{O100%07¢ BO3MOYXHOCTh MOJIYYUTh
IPEeayNnpexIeHUEe O CEHCMUYECKOM COOBITMM 3a HEJENIM — Mecslbl o0Jjaaaer
MPAKTUYECKONM  KOHKPETHOCTBhEO  [8]. DTOT  NOPOTHOCTUYECKUHA  YPOBEHBb
MpeArnoJiaraeT ClLEHapHil pa3BUTHUS MPOLECCa pa3pylIeHUsl MO JAHHBIM TEKYIIHX
HaOMIOJICHU 3a TCOPU3UMYECKUMH TOJISIMU 32 U3MEHEHHUSIMU HAKJIOHOB 3€MHOM
MOBEPXHOCTH PEXUMHBIE HAOMIOJICHUS] HAJ ACOMTOM M XUMHUYECKUM COCTAaBOM
BOJHBIX HCTOYHHKOB M TIYyOOKHX BOJSHBIX HE(MTAHBIX W Ta30BBIX CKBAKHH.
Hcnons3ytorcs  GopMau3upOBaHHBIE  KPUTEPUM  OIEHKH  CTaTUCTUYECKOM
3HQUMMOCTH Ka)XXJOTO M3 TMPEABECTHHUKOB W MX KomIuiekca. Ha ocHoBe
YCTaHOBJICHHBIX TJaBHBIM 00pa3oM AMIIMPUYECKUX CBSI3EM MEXIy MapaMmeTrpaMu
NPEABECTHUKOB U 3EMJICTPSCCHUSIMU HAXOJUTCS OIIEHKa MECTa W MArHHUTY/IbI
0’KHJIaeMOro0 3emyeTpsceHus [7].

Yenexu mo MCCIeNOBaHUSAM CPEIHECPOUYHBIX MPEABECTHHUKOB CKPOMHBI.
Takxke Kak M B JOJTOCPOYHOM IPOTHO3€, CHEUUAINCTHI BIPABE TOPIAUTCS
KOHKPETHBIMH pe3yJIbTaTaMU, HO 3TO UCKITIOUEHUE B O0IIEM MTOTOKE COOBITHIA.

KpaTkocpouHblil IpOrHO3 — MPOTHO3 € 3a0J1arOBPEMEHHOCTHIO B HECKOJIBKO
YacoOB WJIM JHEW. 371€Ch COXPAHSIOT CHJIy MOYTH BCE METOJbI, ONMKUCAHHBIC BHIIIE,
HO 0c000€ BHUMaHUWE YACIAIOT aKTUBHU3AIIMU MPOIECcCa U3MEHECHHS HANPsHKEHHO-
nedopmupoBaHHOTO coctossHus [10].

K HamexXHOCTHM KpaTKOCPOUHOI'O TMPOTHO3a BBHUAY €ro OOJIBIIOrO
COI[MAJILHOTO 3HAYEHUS JOJKHBI MNPEAbSBISATHCS CaMble CTpOrue TpeOOBaHMUS.
Oco0eHHO BBICOKA OTBETCTBEHHOCTh YYEHBIX M JOJDKHOCTHBIX JIMIl TIPH

00BABJICHUN
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«ceicMuueckoil TpeBormw». UToObI OBUIO MOHSATHO HACKOJBKO HE IMPOCTa 31eCh
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CUTyalrs HAallOMHMM O 3HAMEHMTOM IIPOTHO3€ KUTaWCKuX cericmoiioros. B 1975
roJy OHU HEOJHOKPaTHO OOBSABISIIM TPEBOTY B pPaillOHE OTHOCUTENIBHO
HeOoNbIIOro ropoja XaiueHa Jake MPOBOJWIM OBAKYalMI0 HACEICHUS.
Heckonbko TpeBOr OKa3aauch JOKHBIMH, HO B YCIOBUSIX arpapHOro pailoHa 3TO He
IPUBOJMIIO K 3HAYUTEIbHBIM 3KOHOMUYECKHUM IIOTEPSIM. 3aTO OJHA U3 3BAKYALM
Obula mpoBeleHa 3a 2 yaca 10 9 — OaJbHOTO 3€MIIETPSCEHUS W I103BOJIMIIA
COXPAaHUTh ThICAYM >KuM3HEW. OJHAKO YK€ B CIEAYIOIEM TOoAy OOHApYyXKHB,
IPEIBECTHUKN HAJBUTAIOUIErOCsl 3€MJICTPSICEHUs, YUYCHHbIE HE pPELIWINCH
00BABUTH TpEBOTY B I'. TaHmaHeO ¢ HaceneHueM 1.3 muiH [9] yenoBek U pa3BUTON
ropHoJoObIBatoIe  mpombiluieHHOCThI0.  [locienoBaBiiee — 3emieTpsiceHUe

MIPUBEJIO K THOEIN COTEH ThICSY JIFOACH.
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[IporHo3 BkJIOYaeT B ceOs Kak CEUCMHUYECKOE paillOHUPOBAHHE, TakK

" BBIABJICHHUC ITPCAMICCTBCHHNKOB 3CMJICTPACCHUS.

CMCP - 3OS - A

TS el T I TRl i i R Thia

- - [ - . - .-

R e

Pucynok 1 — CeiicMuueckoe paiioHupoBanue Poccuu

CelicMuueckoe palOHUPOBaHUE — BblIeTIEHHE 00JacTel, B KOTOPBIX MOKHO
OXUIATh  3EMIICTPSCEHHsS]  ONMPEACNECHHOW  MAarHUTyIAsl WM  OauIbHOCTH.
CelicMuyeckoe paillOHMpOBaHHE PAa3HOrO0 MacuiTada MPOBOAUTCS HAa OCHOBaHHUU
ydyeTa MHOXKECTBa OCOOEHHOCTEH: TIe0JIOTMYEeCKUX, TEKTOHUYECKUX U JPYTHUX.
KapTthl celficMudeckoro pailoHMpOBaHUs HECYT WH(OPMALIUIO O PACIPOCTPAHEHUU

3eMIIETPSICEHUNA B TOM HIJIM MHOM paiione. B rpanunax OwiBmiero CCCP kapta
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CEeHCMUYECKOro pailoHnpoBaHusi BrepBble Obuia coctasiena ['.II. ['opmikoBbIM B
1936 r. C Tex mop 3Ta KapTa HECKOJIbKO pa3 YTOUHsUIACh U nepeunsaananach [11].

Hnst tepputopun Poccun coCTaBieH KOMILUIEKT HOBBIX KapT OOIIEro
ceficMuYeckoro pailonupoBanusi teppuropun Poccuiickoit @enepanuu. (YiomoB
B.1., 2004) — OCII-97 A, B, C, Unctutyt ¢uszuku 3emumm um. O.FO. IImunara
Poccuiickoii akanemun Hayk (D3 PAH) npu yuyactum MHOTUX Jpyrux
OpraHM3aluii reojJoro-reopusnueckoro u ceicmonoruueckoro npoduist. Ob6imee
ceficmuueckoe parionupoanue macmrada (1:8 000000) BnepBbie OCYIIECTBICHO
st Bced Tepputopun  Poccuiickoil ®@exnepauuu, BKIOYas IUIaTPOPMEHHbIE
TEPPUTOPUH U 1IETb(Bl OKPAUHHBIX U BHYTPEHHUX MOpPEd. DTOT KOMIUIEKT KapT,
BKIIIOUEH B CTpoutenbHbie HOpMbI U nipaBuiia — CHull 11-7-81* «Ctpourensctso B
cericMoonacHbIX paioHax» W npuHAT B 2000 r. ['occtpoem Poccum B kadecTse
HOpPMAaTHUBHBIX JIOKYMEHTOB, BBINOJIHEHHE KOTOPBIX SIBISETCA 00s3aTEIbHBIM IS
BCEX IMPOEKTHBIX M CTPOUTEIBHBIX OpPraHU3alui, OCYIIECTBISIOMMUX padOThl Ha
Tepputopun ctpansl [13]. Ha kapTax mokazaHa MHTEHCHUBHOCTh CEUCMHYECKOU
akTUBHOCTH B Oamrax (6—10 OammoB) il CpeaHUX T'€OJIOTHYECKUX YCIIOBHM
(mecyaHo-TJIMHUCTBIE TPYHTHI C IIIYOMHOM 3ajeraHus MOA3€MHBIX BOJ Oojee 6
METPOB), a TAKXKE MECTO 3emileTpsiceHus. KapThl XapakTepus3yroT pa3HyIO CTENEHb
CeCMHYECKOHN OMAacCHOCTH Ha TPEX ypoBHAX BeposTHocTH — 90 % (kapta A), 95 %
(xkapra B), 99 % (xapra C): BepOATHOCTb BO3MOYKHOI'O IPEBBIIIECHUS
uareHcuBHocTd B Teuenue 50 ser (OCII-97-A — 10 %; OCII-97-B — 5 %; OCII-
97- C—1 %). Bpemst He IPOTHO3UPYETCS.

Hosbeie kapter OCP-97 BrnepBble IO3BOJIMIN KOJWYECTBEHHO OLICHUBATH
CTENEHb CEHCMHUYECKOIr0 pUCKa JUIsi KOHKPETHBIX CTPOUTENbHBIX 00bekTOB. Kapra
OCII-97-A, cootrBerctBytomas  500-jeTHEMYy  TEPUOAY  MOBTOPSEMOCTH
CEHCMMYECKNX BO3IEHCTBUM, PEKOMEHAYETCS JJIs UCIIOIb30BAHUSA IIPH MAaCCOBOM
CTPOUTEILCTBE (Takasi CTENEHb pUCKa MpuemMieMa B OOJBIIMHCTBE CTPAaH MUPA).
Kapter OCII-97-B u OCII-97-C, cootBerctBytomue 1000- u 5000-metnemy

[nepuoaamM ImoBTOPACMOCTH COTpHCCHHﬁ, MpCaAHasHA4YCHBbI JJIS MUCIIOJIB30BAHHUA IIPHU
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MPOCKTUPOBAHUN U CTPOUTEIILCTBE OOBEKTOB MOBBIIMICHHOW OTBETCTBEHHOCTH U
0c000 OTBETCTBEHHBIX 00BEKTOB [12].

1 TpaMOTHOTO MPOEKTUPOBAHUS AHTUCEHCMUYECKOTO CTPOUTENIHCTBA
CEHCMOOIACHBIX PAalOHOB COCTAaBIISIIOTCS KapThl 0oJiee KpPYMHOro Maciiradba —
ceficMrUYecKoro MukpopaionrupoBanus. Llens ux — yrouHenne 6auIbHOCTH ydacTKa
C YYETOM KOHKPETHBIX I'€0JOrMYeCKUX (TPYHTOBBIX) yciioBuid. OHa HeoOxoauma
MPOCKTUPOBIIMKAM JJIi TPAMOTHOTO MPOEKTUPOBAHMS AHTUCEHUCMUYECKOTO
CTPOUTEIBCTBA, T.€. MPABWIBHOIO BBHIOOpPA CTPOUTEIHHOM IUJIOIIAJKU, THIA
(GyHIaMEHTOB, CTICIUATbHBIX KOHCTPYKTUBHBIX MEPOIPUSTUM.

CymiecTByeT 0O0JbIIOE KOJIMYECTBO Pa3HOOOPA3HBIX MPEIIIECTBEHHUKOB
3eMIICTPSICEHUN, HAyMHas OT COOCTBEHHO TeOPU3WYECKUX U  KOHYAs
TUIPOAMHAMUYECKUMH U TEOXUMUYECKUMU METOIaMu [2].

OOHapyXUTh Ha paHHEH CTaAuM  BO3HUKHOBEHUE  CEHUCMUUYECKOU
OTIACHOCTH TTO3BOJISIET CO3/IaHHBIA B MHCTUTYTE (PU3NKK 3eMii mpuodop — reodoH ¢
MarHUTOyIpPYTrUM CEHCOPOM ISl M3MEPEHMs MOJ3eMHOro (POHOBOrO 3ByKa Ha
HEJOCTYNHOW paHee riayOuHe. JlpyruMu mpelBEeCTHUKAMU 3EMIIETPSICEHUI
SBJISIIOTCST OBICTPBIM POCT YacTOTHI CIAOBIX TOMYKOB ((hOpPIIOKOR), AedopMaluu
36MHON KOpBI, YJIaBIMBaeMble C TIOMOIIBIO JIa3€pPHBIX MCTOYHHUKOB CBETA
CIIyTHUKaMHU K3 KOCMOCA, COJEpKaHUsl pajoHa B BOJIe, U3MEHEHUS KOJeOaHUs
ypoBHS moa3eMHbIX Bojg u  T.A. [10]. KocBeHHble mnOpu3HAKM CHIIBHOTO
3eMIIETPSCEHUST JOJDKEH 3HATh KaXIbli, IPOKUBAIOIIMN HAa CEMCMOOIIACHOU
TEPPUTOPUH:

®  pe3Koe U3MEHEHUE YPOBHS BOJBI B BOJIOEMAX U KOJIOAIAX;

®*  U3MEHEHHUE TEMIIEPATYPhl BOJbI B BOJOEMAX U €€ IOMYTHEHHUE;

®  spKHME BCIBIINIKH, CTOJOBI CBETA, CBETAIIMECS IIapbl, 3apHUIBL,
KpacHOBAThIE OTOJIECKU Ha O00JaKax U 3eMJIe;

®*  [OsIBJICHHE HEOOBIUHBIX 3aMaxoB (ra3 pajioH);

® 33 HECKOJIbKO 4YacoB JI0 3E€MJICTPSICEHUS  YCTaHABIMBACTCS

HeoObIUaiiHas THIIINHA;
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®  HapymeHus B paboTe paguo, TEIEBU30Pa, AIEKTPOMArHUTHBIX
npudOpoB, KoMIaca;

®  CaMONIPOHU3BOJIBHOE CBEUEHUE JTIOMUHECLIEHTHBIX JIAMIT;

®  aHOMAaJbHOE MOBEJECHUE KUBOTHBIX.

K HUM MOXXHO OTHECTH M TIOBEJEHHUE >KMBOTHBIX M HACEKOMBIX TMepe
36MIIETPSICEHUEM: KOILIKM TOKHJAIT CEJICHHE W IEPEHOCIT KOTAT B JIyra;
JIOMAIlIHUE >KUBOTHBIE BMAJAIOT B TMAHUKY; MYpPaBbH 3a HECKOJBKO YacoB O
TOJTYKA MOKUAAIOT MYPABEMHHMKH, 3aXBATUB CBOUX «KYKOJOK» [5]. BepHbiM
«pbIOBUM  ceiicmMorpadomM» B akBapuyMmax SIIOHIIBI CUYHTAIOT 3yO0aTKy H YIS
Xopouio YyBCTBYIOT NPUOIMKEHHE «IOJ3EMHBIX TpO3» TONyOH, JACTOUKH,
BopoObu. Co0aku  OPOSABISIIOT — MEpel  3€MJIETPSICEHUEM  IMOBBILICHHYIO
OECIIOKOMHOCTh M JaXe TMBITAIOTCS CIACTH CBOETO XO3SMHA TMepej] HayaaoM
CTpAaIIHBIX MOA3EMHBIX TOTYKOB.

BoBpemsi npounTaTh 3TH NPU3HAKUA — 3HAYUT, TAPAHTUPOBAHHO CHACTHUChH.
Kurensm  ceiicMoomacHbIX  30H HaJ0 Bceraa  ObITh  TOTOBBIMHU
K HEMPUSATHBIM CIOpPIpHU3aM OpUposl. Jlydrias 3amura oT HUX — IPOYHbIE 3aHUS,
a 3HAYUT CTPOTOro COOMIOACHUS CEHCMOCTONKOTO CTPOUTEIHCTRA.

Ceticmonorn u3 CHIA paspaboTanu METOAUKY, CIIOCOOHYIO IMpeCcKa3aTh
MOIIIHOCTh 3€MJIETPSICEHUSI €lle JI0 TOro, KaKk OHO NPOM30MJeT. DTa METOJuKa
OCHOBAaHa Ha OILICHKE aMIUIUTY]bl CMEIICHUSI BEPTUKAIBHOTO KOMIIOHEHTa P-BOJIH,
KOTOpbIE BO3HMKAIOT B 36MHOW KOpe mepen 3emiieTpsicenreM [11]. KoppekTHocTb
METO/Ia MOATBEPKJIAETCA aHAJU30M JAHHBIX MO 3E€MJIETPSICEHUSM U3 Pa3IMYHBIX
MeCT 3eMJIN.

Jymaro, HeT cMmbIcla TOBOPUTH, HACKOJBKO Ba)KHa ISl YEJIOBEUYECTBA
BO3MOXHOCTbh IIPOTHO3UPOBATh 3€MJIETPSICEHUS, XOTs Obl 32 HECKOJBKO YacoB JI0
TOro, Kak OHO mpousonjer. OAHAKO YBbI, TOYHOW METOAUKU COCTABJICHUS
JOJITCOCPOYHOI'O MPOTHO3a MOKAa YTO HET, JeJ0 B TOM, YTO 3EMJIETPICEHHE
BBI3BIBACTCSI COUYETAHWEM MHOXKECTBA Pa3UYHBIX (PAKTOPOB M, B KaKOW-TO Mepe,

ABJIACTCA CJIyIIaI‘/IIHI)IM COOBITHEM. KpOMC TOTO0, BCC BHCIIHHC ITPHU3HAKH,
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CBUJIETENBCTBYIOIIME O TOM, YTO BO3MOXXHO B KakKOM-TO MECT€ BCKOpE
BCKOJIBIXHETCS 3€MHasi TBEP/b, HE SABJISIOTCS CIIEUU(PUUECKUMU UMEHHO IS 3TOTO
SIBJICHUSI — HAIPUMED, MOBBIIICHUE J0JIM UHEPTHBIX T'a30B B BOJ0EMAaX, KOTOPOE
HaOmI0aeTcsl mepe] TEeKTOHHYECKUMH KaTacTpoamu, MOXKET OBITh BbBI3BAHO
TaK>X€ U COBCEM JIPYTMMH IPUYHHAMU [§].

Bnpouem, 3TO coBceM HE 3HAUUT, YTO OTHOCUTEIBHO 3E€MJIETPSICEHUS
HEJb34 CAENIaTh KPAaTKOCPOUYHBIM IPOrHO3. OpUEHTUPYSCHh HATE SIBJIEHUS, KOTOPbIE
CBOMCTBEHHBI UMEHHO 3T0H KatacTpode. KoHeuHo ke, Takol MPOrHO3 HE TOMOKET
3apaHee OpraHu30BaTh, HaNpHUMEp, H3BaKyalUiO0 JIOJEH, OJHAKO OH JacT
BO3MOXHOCTb 3apaHee OINpPEACIIUTh MOIIHOCTh HAJBHUIAOIIErOCs 3€MJIETPSCEHUS.
A 3TO yXe KOe-4TO, MOJIYYMB TaKHE JaHHbIE, MAIIUHUCTHI BBICOKOCKOPOCTHBIX
NOE37J0B HAYHYT TOPMOKEHHE. ABTOMATUYECKUE CUCTEMBbI BBEAYT CTEPKHH B
ATOMHBIX PEAKTOpax B AaKTUBHYIO 30HY W 00ectoyaT OOBEKTHl C BBICOKUM
HapPsHDKEHUEM, 3aKPOIOT MPEIOXPAHUTENbHBIE KIlallaHbl Ha MaruCTpajibHBIX raza u
He(TenmpoBoIax U. T. M. TO €CTh MOXKHO OYJIET cleiaTh MHOTO JIJISl TOTO, YTOOBI
MUHUMU3UPOBATH YIIEPO OT 3EMIIETPICECHHUS.

OpHako Ha Kakhe K€ MUMEHHO SBJICHHS CIEAYEeT OPUEHTHPOBATHCA IPHU
coctaBieHnn Takux MporHo3oB? Cericmonor XyceitH Cepn ap Kyrwok um  ero
kowtern u3 Kammdopuuiickoro yauBepcuteta B bepkinu (CHIA) cuuraror, 4to
KpPaTKOCPOUYHBIM MPOrHO3 MOXXKHO COCTaBUTb, OPUEHTHPYSCh Ha XapaKTEPUCTUKU
BO3HUKAOIIMX Mepen caMum 3emiierpsaceHuem P-onn [19]. Hamomuro, uto Tak
HA3bIBAIOT OBICTPO JABMXKYIIHUECS (CKOPOCTh B TpaHuTe MoxkeT gocturath 5 000
M/C) BOJIHBI CXKaTHsl, KOJICOTIOUIMECS B HAIMpaBICHUU CBOErO pPacrpoCTpaHEHUs
noj 3emjed. B omiimune oT nonepeyHo pacnpoCTPAHSIONIMXCS S-BOJIH, KOTOPBIE U
SIBIIAIOTCSL TIPUYMHOM BCEX paspyllieHuil, P-BOJHBI coBepIieHHO Oe30macHbl s
BCEro, 4TO HAXOAMTCS HAa MOBEPXHOCTH 3eMiu. HaBepHoe, HNMEHHO MO3TOMY A0

CHX IOp CEMCMOJIOTH YIeJISUIM UM HE Tak MHOTO BHUMaHus [11].
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1.4 IlpeaBeCTHUKHU 3eMJICTPSICEHU I

Cnens 3a U3MEHEHUEM PaA3JIMYHBIX CBOMCTB 3e€MJIM, CEMCMOJIOTH HAaICHOTCS
YCTAHOBUTHb KOPPEISALUUIO MEKIYy OTHUMH HW3MEHEHHMSMH M BO3HUKHOBEHHUEM
3emiieTpsiceHuid. Te XapakTepucTUKH 3€MIIM, 3HAY€HUsT KOTOPBIX PEryJISIPHO
U3MEHSIOTCS Iepell 3€MIICTPSCEHUAMH Ha3bIBAIOT IPEIBECTHUKAMHU, a CaMHU
OTKJIOHEHUSI OT HOPMAJIbHBIX 3HAYCHUN — aHOMaIUAMU[22].

CeiicmuuynocTh. [lonokeHME HW  YUCIO 3E€MIIETPACEHUN  pa3IM4HOU
MarHUTY/Ibl MOXKET CIIY’KUTh BaXKHBIM UHAUKATOPOM MPHUOIMKAIOUMIETOCS CUITLHOTO
3emuieTpsiceHus. Hanpumep, CUIbHOE 3€MIIETPSICEHHE 4YacTO NMPEABAPSIETCS POEM
ciabbpIX TONYKOB. BhIsBIeHHE M TOJACYET 3eMJIeTpsAceHUN TpedyeT OOoJbIIOro
yucia cercMorpadoB U COOTBETCTBYIOLIUX YCTPOUCTB J1J1si 00paOOTKH TaHHbIX.

JIBmxenuss 3eMHOM  kopbl. ['eodpusmyeckue ceTw ¢  MOMOIIBIO
TPUAHTYJISIHUOHHOW CETH HAa IOBEPXHOCTH 3€MJIM U HAOJIOJIEHUS CO CIIyTHUKOB M3
KOCMOCa MOTYT BBISIBUTH KpyMHOMaciTaOHbie nedopmaruu (u3mMeHeHne Ghopmbl)
noBepxHocTH 3emiu[15]. Ha moBepxHOCTH 3eMil POBOAMTCS HCKIIOUYUTEIBHO
TOYHAasl ChbEMKA C IIOMOLIBIO JIA3€PHBIX HCTOYHUKOB cBeTa. [IOBTOpHBIE CheMKH
TpeOyIoT OOJIBIIMX 3aTpaT BPEMEHH U CPEACTB MOITOMY HMHOT/A MEXKIY HHUMH
IPOXOJUT HECKOJBKO JIET M M3MEHEHMs Ha 3€MHOM MOBEPXHOCTU HE OyayT
BOBPEMsI 3aMEUYEHbl U TOYHO JaTHpPOBaHbl. TeM He MeHee, M0J00HbIe U3MEHEHUS
SIBIIAIOTCS] BAXKHBIM UHAMKATOPOM JAedopMalinii B 3eMHO Kope[1].

OnyckaHue W TOAHATHME YYAaCTKOB 3€MHOM KOpbl. BepTukanbHbie
JBVKEHUS IOBEPXHOCTU 3€MJIM MOXKHO H3MEPUTh C IOMOIIBIO TOYHBIX
HUBEJUMPOBOK Ha cymie win MapeorpadoB B Mope. Ilockonbky wmapeorpadsi
YCTAaHABJIMBAIOTCS HA TPYHTE, a 3alMCHIBAIOT IOJOXEHUE YPOBHS MOpPS OHH
BBISIBJISIIOT JUIMTENIBHBIE W3MEHEHHUS CPEAHEro YPOBHSA BOJBI, KOTOPBIE MOKHO
MHTEPIIPETUPOBATH KaK IMOJHATHS U OMyCKaHUs camoil cymu [10].

HaxnoHbl 3eMHOM NOBEPXHOCTH. [l M3MEpEeHUs yrIiia HAKIIOHA 3€MHOU
HNOBEPXHOCTU ObUT CKOHCTPYHpPOBaH MpHOOp Ha3bIBa€Mbli HAKIOHOMEPOM.

HakiioHomepbl OOBIYHO YCTaHABIMBAIOTCS OKOJIO Pa3jiOMOB Ha TiyouHe 1-2 wm
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HUKE MOBEPXHOCTU 3€MJIIM M HMX HM3MEPEHHUS YKa3bIBalOT Ha BbIPA3ZUTEIbHBIC
MU3MEHEHUS HAaKJIOHOB HE3a0Jr0 10 BOSHUKHOBEHHSI CIIA0bIX 3eMJIETPSICEHUH.

Hedbopmanuu. [ns wusMmepenus nedopmanuii TOpHBIX TOpoa  Oypar
CKBKMHBI W YCTaHABIMBAIOT B HHUX jAedopmorpadsl (UKCHpYIONIUE BEIUYUHY
OTHOCHUTEJILHOTO CMeIlleHus 1ByX Touek. [locne atoro aegopmarus onpezaensercs
NyTeM JEJIEHHUS] OTHOCUTEIBLHOTO CMEILEHUSI TOYEK HA PACCTOSHUE MEXKIY HUMHU.
Oty npubOphl HACTOIBKO YYBCTBUTENBHBI, YTO U3MEPSAIOT AePOopMaIii B 3eMHOU
IIOBEPXHOCTH BCJICICTBHE 3E€MHBIX IPUIMBOB BBI3BAHHBIX I'PaBUTALMOHHBIM
nputspkenreM Jlynoel u ConHua. 3eMHbIe NPWIMBBL, MPEACTABISIOLIME COOOU
JBIKEHUE MacC 3€MHOM KOpbI, IIOX0KE€ HAa MOPCKHE IPUIIMBBI BbI3bIBAIOT
U3MEHEHHS BBICOTHI CymH ¢ aMIuiuTynoi 1o 20 cm[17]. KpunomeTrpsl 1mo100HbI
nedopmorpadgaM U HCTHOIAB3YIOTCS IS W3MEPEHUS KpHuMla WM MEICHHOTO
OTHOCHUTEJIBHOTO JIBMKEHUS KPBUIBEB pa3iioMa.

Ckopoctu ceiicMu4ecKux BOJIH. CKOPOCTh CEHCMUYECKHUX BOJIH 3aBUCUT OT
HAlpsDKEHHOTO  COCTOSIHUSL ~ TOPHBIX — MOPOJ,  4epe3  KOTOpPbIE  BOJHBI
pacnpocTpaHsoTcs. V3MEHEHHEe CKOPOCTHM NPOJOJBHBIX BOJH — CHadajla e€e
nonmxenue (1o 10%) a 3aTeM nepes 3eMIIETPSICEHHEM — BO3BpaT K HOPMAJIbHOMY
3HAYECHUIO OOBSCHIETCS M3MEHEHUEM CBOMICTB TOPHBIX NMOPOJ IMPH HAKOIUIEHUU
HanpspkeHuit [11].

['eomarHeTu3M. 3eMHOE€ MarHUTHOE IOJI€ MOKET UCHBITHIBATH JIOKAJbHbBIE
U3MEHEHUsl u3-3a JedopMalliy TOPHBIX MOPOJ M JBMXKEHUS 3eMHON Kopbl. C
LEJIbI0 M3MEPEHHsS MajblX BapHallud MarHUTHOTO NoJs OBUIM pa3paboTaHbI
creuuaibHble  MarHUTOMETphbl. Takue M3MEHEHHs  HaOMIJalIuCh  Iepea
3eMJICTPACEHUSMU B  OOJBIIMHCTBE paHOHOB, TIA€ ObUIM  YCTaHOBJICHBI
MarHUTOMETPBHI.

3eMHO€ D3JNEeKTpUYeCcTBO. M3MEHEHUs 3JIEKTPOCONPOTUBIECHUS TOPHBIX
OopoJ MOTYT OBITh CBSI3aHbI C 3emileTpsiceHueM. M3MepeHus NpoBOIATCS C
IIOMOIIBIO 3JEKTPOJOB IOMEIIEHHBIX B IIOYBY Ha PACCTOSHUHM HECKOJIBKHX

KUJIOMETPOB Jpyr oT Apyra. [Ipu 3TOM u3MepsieTcsl 3JeKTpUyYecKoe
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CONPOTUBIICHUE TOJMIM 3€MJIHA MeXAy HUMHU. OINbITBl, MPOBEJACHHBIC
reosioruueckor ciyx0b1 CIHIA, 0OHapy WM HEKOTOPYIO KOPPEISAIHUI0 HTOTO
napameTpa co ciadbiMu 3eMieTpsiceHusiMu| 14].

Conepxanue pagoHa B MOJ3EMHBIX Bojgax. PagjoH — 3TO paauoaKTUBHBIN
ra3, OpUCYTCTBYIOIMA B TPYHTOBBIX BOJAaX M B BOAE CKBaXXWH. OH MOCTOSHHO
BbIIeNIAeTCS W3 3eMiau B atMmocdepy. M3meHeHus cojepikaHusl pajoHa Mepen
3emJieTpsiceHueM BrepBble ObuiM  3aMeueHbl B CoBerckom Coroze  re
JIECSITUIIETHEE BO3PACTAHHME KOJMYECTBA PaioHA PACTBOPEHHOTO B BOJE TTyOOKHMX
CKBKMH CMEHUJIOCh PE3KUM €ro NajiecHueM nepes TalkeHTCKUM 3€MIIETPSICEHUEM
1966 rona (marautyza 5.3).

YpoBeHb BOJIbI B KOJIOAIAX W CKBaXKWHAX. Y POBEHb I'PYHTOBBIX BOJI IIEPE]
3eMJIETPSICEHUSIMU YaCTO MOBBIIIAETCS WU MOHMKAETCS, KaK 3TO ObLIO B XalusHe
(Kuraif) mo-BUIMMOMY, HU3-32 U3MEHEHUN HAIpPSKEHHOTO COCTOSHHS TOPHBIX
NOpOJ. 3eMIIETPACEHUS MOTYT M MpPAMO BIHATH HA YPOBEHb BOJBI; BOJA B
CKBAQXMHHBIX MOKET KOJe0aThCAd MPHU MPOXOXKICHUH CEUCMUYECKUX BOJH JlaXKe
€CJIM CKBAXKMHA HAXOJUTCS JAJEKO OT JMULEHTPA. YPOBEHb BOAbI B CKBAXKMHAX
HaXOJSIIIMXCS] BOJIM3U MUIEHTPA YaCTO UCIBITHIBAET CTAOWIbHBIE U3MEHECHUS: B
OJIHMX CKB)KMHAX OH CTAHOBUTCS BBIIIE B IPyTruX — HUXKE [ 12].

H3MeHeHne TeMIepaTypHOro pekruMa MPUIOBEPXHOCTHBIX 3EMHBIX CIIOEB.
NHdpakpacHas cbeMKa € KOCMHYECKOW OpOUTHI TMO3BOJSET ‘‘pacCMOTPETH”
cBOeoOpa3HOe TEIIOBOE MOKPHIBAJIO HAIEH TJIAHETHI — HEBUIUMBIHN TJ1a3y TOHKUHN
CJIOM B CAaHTHMETPbI TOJIIUHOM, CO3/1aBaeMblii BOJM3H 3€MHON MOBEPXHOCTH €€
TEIJIOBBIM M3aydeHreM. Ceiiyac HaKOIIEHO MHOTO (paKTOpPOB, KOTOPHIE TOBOPSIT
00 WM3MEHEHUU TEMIEPATYPHOTO PEKHMMa IMPUTIOBEPXHOCTHBIX 3€MHBIX CJIOEB B
MEPUOAbI CECMUYECKON aKTUBU3ALUU.

N3MeHeHne XMMHUYECKOTO COCTaBa BOJ M Ta3oB. Bce reoauHaMuyecKku
AKTUBHBIE  30HBI  3€MJIM  OTJIHAYAKOTCS  CYHNIECTBEHHOM  TEKTOHWYECKOU
Pa3ipo0JIECHHOCTHIO 3€MHOM KOPBI BBICOKMM TEIUIOBBIM TMOTOKOM BEPTHKAIHHOU

pasrpy3koil BOJ M ra3oB CamMOro HECTPOro M HECTAOMJIBHOIO BO BPEMEHU
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XUMHUYECKOTO M M30TOMHOr0 COCTaBa. DTO CO3AAET YCIOBUS IS MOCTYIJICHUS B
NO/I3EMHBIE.

[ToBeneHue )KkMBOTHBIX. B TeueHne cTosIeTUii MHOTOKpPATHO COOOIAIOCh O
HEOObIYaTHOM TMOBEJEHUM JKUBOTHBIX IME€pPe] 3EMIIETPSCEHUEM, XOTS [0
IOCJIC/IHETO BpPEMEHH CcOoOOUIeHHsT 00 STOM BCerja MNOSIBISUIMCH  IOCHE
3eMJieTpsaceHus, a He 10 Hero [13]. Henw3st cka3arh AE€HCTBUTENBHO JIM OMMMCAHHOE
HoBeJIeHHEe ObUIO CBSI3aHO C 3€MIIETPSICEHHEM WJIM K€ 3TO ObUIO MPOCTO OOBIYHOE
SIBIICHUE KOTOPOE KaXbId JIEHb CIydaeTcs rje-HUOYyJb B OKPECTHOCTSX; K TOMY
&Ke B COOOILEHUAX YIIOMUHAIOTCS KaK T€ COOBITHSI, KOTOPbIE BPOJE Obl CIyYHIIUCH
32 HECKOJIBKO MUHYT JI0 3€MJIETPSICEHUS, TaK U T€ YTO MPOU30LUIM 332 HECKOJBKO
JTHEH.

1.5 Moaean moaAroTOBKM 3eMJIeTPSACEHU

CoBpeMEHHbIE MOJENH MOATOTOBKHA 3E€MJIETPSICEHUH TOCTPOEHBI Ha
OCHOBAHUU COTIOCTABJICHUS OIbITA Ja0OPAaTOPHOTO MOJIEIUPOBAHUS U PE3YIbTATOB
MOJIEBBIX HAOMIOJIEHUN CEHCMUYHOCTH. TEOpeTUYECKyl0 OCHOBY COCTaBIISIOT
IPEICTAaBICHU MEXAHUKU U (PU3MKHU Pa3pyLUEHUs MATEpUajoB U FOPHBIX MOPOI.
AKT 3eMIIeTpSICEHUs] PACCMATPUBAETCS KAaK MTOT JOJTOBPEMEHHOW HSBOJIIOLMU
TpenmHooOpa3oBanus B 3emiie [26]. B pa3HbIX MOAENSIX YyAENAeTcs pa3iMdyHOe
BHUMAaHHE MacIiTaly paccMaTpUBAEMbBIX TE€OJOTUYECKUX Pa3pPBIBOB—TPEIINH X
pPacHoJIOKEHUI0 B TMPOCTPAHCTBE JOMOIHUTENbHBIM  (U3HUKO-MEXaHUYECKUM
(dakTopam, BIMSIOIIMM Ha MPOTEKaHUE MIpoLecca TPEIIMHOOOpa3oBaHUs. 31€Ch
OINUCHIBAIOTCS TOJIbKO HamOojee pa3paboTaHHbIE MOJENH, MPETEHIYIOIIME Ha
00BsCHEHHE PUPOJIbI PEBECTHUKOB.

Mopens 1aBUHHO-HEYCTONYHBOTO TpeumHooopa3zoBanus (JIHT).

Mopens co3aana cnenuanucramu HHCTUTYTa «Pusuka 3emin» [14]. CyThb
MOJIENIM COCTOUT B TOM, YTO pa3ju4HbIe CTaAUU OOpa3oBaHUs TPEUIUH (pa3HBIX
MacIiTaboB) COMPOBOXKIAAEMbIE H3MEHEHUSIMU CKOPOCTH JehOPMUPOBAHUSA B
O04YaroBoil 00JIACTM U BHE €€ HEU30EeKHO BEAyT K M3MEHEHHSIM (PU3MUYECKHX

CBOMCTB cpenibl. OTpakaeTcss 3TO M B BAPHUALMAX CEHCMHUUYECKOTO PEXHUMA T.€.
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M3MEHEHUSIX YKCIIa CIa0bIX 3eMJIETPSICEHUM UX BEJIIMYUHBI U MPOCTPAHCTBEHHOTO
PAacMoJIOKEHHUS.

Onmna u3 Takux cuTyauui HejgaBHO mnposepsuiach [.A. CoOosieBbIM B
Ja0opaTopuu Ha NPOCTOM MOJAEIH 3EMJIETPSICEHUS] PAa3BUBAIOIIETOCS B YCIOBHSIX
JIOJITOBPEMEHHOTO CEMCMUYECKOro 3aTulllbsi. Ha MHOXXecTBe 00pasloB pazMepoM
OT JIECSITKOB CAaHTUMETPOB JI0 HECKOJIbKUX METPOB OBUIM MPOCIEKEHBI BCE ITAIbI
00pa3oBaHUsl TPEUIMH U YCTAHOBJIEHBI TPHU TJIABHBIE CTAJIMH, MOJATOTOBKA MHUKPO
3emiierpsacenus [19]. Ha nepBoil cTaguy MOCTENEHHO HAKAIUIMBAIUCH TPEIIUHBI,
pasMep KOTOphIX Ha HECKOJBKO MOPSIKOB MEHBIIIE TJIABHOTO pa3pbiBa. 3aTeM
MEJIKHE pa3pbIBbl 00BEIMHSINCH B OoJiee KpymHbIe. Ha 3akirounTenbHON cTaguu
oOpa3oBaHHE pa3pbIBOB JIABUHOOOpA3HO HapacTajo, IMPUYEM BCE OHHU
JIOKaJIM30BAIMChH B 00JaCTU OYIyIIEro IJIABHOTO pa3pbiBa. XapaKTePHO, YTO JaxKe
B TakOoW yHOpPOIIEHHOW MOJCIM YAAJ0Ch BBIICIUTh NEPUOALI IOBBIICHUS
CEeCMMYECKON aKTUBHOCTH M 3aTHUIIbs aHAJOTUYHbIE HAOIOJAIOIIUMCS TEpe]
peAIbHBIMU  3€MJICTPSCEHUSAMHU. DKCIIEPUMEHThI TOJATBEPAMIM CHPaBEIJIUBOCTD
ocHOBHBIX mosioxkeHuid moaenu JIHT [13]. B wacTtHOCTM OBLIO OKa3aHO, YTO
U3MEHEHHUsI TOJs ynpyrux JgedopManuii v CEUCMHUYECKOr0 peXuMa MOXKHO
paccMarpuBaTh Kak JIOJITOCPOYHbIC MpeaBecTHUKH. OJHAKO B paMKax JaHHOU
MOJICJIH TI0OKa HE YJIaJIOCh OOHAPYKHUTh HAJIC)KHBIE KPATKOCPOUYHBIE MTPEABECTHUKHU.
Ha o00bsicHeHue npupoibl J0ATOCPOYHBIX MPEABECTHUKOB MPETEHYET U TUIIOTE3a
MOJrOTOBKM 3€MJIETPSACEHHS, 32 CUET YIUIOTHEHMS BemiecTBa mnpesioxennas M.I1
JloopoBonbsckum [8]. [locnmemusst ctagus mpoiiecca MOJArOTOBKU OOBSICHSETCS B
HEH BCE TEM K€ JIABUHHO-HEYCTOWYUBBIM TPEIIUHOOOPA30BAHUEM.

HunarantHo - nuddysuonnas (/1) monens.

Mopnens JIJ] pazpaborana amepuKaHCKMMHU Y4YeHBIMU. B HEWl mposiBieHHe
MPEABECTHUKOB OOBSCHSIETCS MOCTYIJIEHHEM BOJBl B OYAroBYIO 30HY OYJIYIIETro
3eMJIETPSICEHHUS TTOCJIE TOTO KaK MU3-3a PE3KOr0 POCTa TEKTOHUYECKUX HAIPSKECHUM
TaM HAa4YMHAETCS MaccoBoe oOpa3oBaHWE MHUKpOTpemuH. B mocnenHee Bpems srta

MOJENb JONOJIHEHA KOJIMYECTBEHHBIMH OLleHKaMmu [27]. PaccmarpuBas BapuaHT
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TaK Ha3bIBAEMOro MsSIKoro BkiIrodeHus JDk. Palic 1mokaszan, 4Tto COCTOsSIHHE
JUHAMUYECKOM (CEeCMHUUYECKOI) HEYCTOMYMBOCTH B pEaJbHOM MAacCHBE MOPOJI
JOJDKHO HACTyNaTh C 3ama3/IbiBAaHUEM, TaK KaK HM3MEHSETCS BHYTPU IOPOBOE
JMaBJICHUE W HauyuWHAeTCs (UibTparus O KUAKOCTH. Ecim ucxomuth U3
MIPEAIOIaraéMO  CKOPOCTH  YBEJIIMYEHUS MEXaHMYECKUX  HaIlpsKEHUW B
ceicMOOMacHOM pailoHe paBHOM IKkr/kB. c¢cM B r10A. To pacueTHOoe Bpems
“3ama3ApIBaHMs’’ 3€MIICTPSICEHUS 10 CPABHEHHIO C HadajaoM (UIbTPAIMH BOJBI B
OYaroByl0 30HY, JIOJDKHO COCTaBJISITh HECKOJBKO MECSIEB T.e. 3TOT 3PdeKT
INPWIOKHUM TOJBKO K JOJITOCPOYHBIM WU CPEAHECPOUYHBIM NpeABECTHHKaM [28].
Bonpoc o npupoae KpaTKOCPOUYHBIX NPEABECTHUKOB B paMKax JIaHHOM MOJEIH
OCTaeTCs1 OTKPHITOM.

Monenb «Kpum» — IMOCTENEHHO YCKOPSIOIIEeCs ABM)KEHHE OOPTOB YxkKe
CYILIECTBYIOILIETO pa3jaoma.

B pa3HpIXx cTpaHax [IHPOKO pPa3BUBACTCs THUNOTE3A  IOSABJICHUS
3eMJIETPSICEHHUS 32 CUET KpHIa — MOCTEINEHHO YCKOPAIOIIeecs JBHKEHHE OOpTOB
YK€ CYyIIECTBYIOLIETo paszioma. Knmaccuueckue nabopaTOpHbIE SKCIIEPUMEHTHI B
paMkax 5Tod rumore3sl BbimoaHuWA B CIHA JIx. durpux. Ilepen moaBukkon
paccMaTpyBaeMONl Kak aHaJor 3eMJIETPSACEHUsS Ha JIabopaTOpHOW MOJEIn
3eMJICTPSICEHUS TOCIIe0BaTeIbHO HaOmomanuch japa sBieHus [28]. Brauane
PErUCTPUPOBAIICS MEJICHHBIN (HECKOJIBKO CAaHTUMETPOB B CEKYHAY) KpHIL. 3aTem
BJIOJIb PA3JIOMa WJIM €r0 YacTU OH 3KCIOHEHIMAIbHO YCKOpSJICS (0 JECATKOB U
COTEH METPOB B CEKyHJIy) 3aBEpIIasiCh JUHAMUYECKON MOJBUKKON U M3ITyUYECHUEM
cericMrYecKUx BOJH. HecMOTpsi Ha MpUBJIEKATEIBHOCTh MOJIENN TIPU OOBICHEHUHU
MPUPOABl  KPATKOCPOYHBIX  IMPEABECTHUKOB  3E€MIIETPSICEHHMM  OHA  TaKke
HATaJKUBAETCsI Ha paAn TpyaHoctedl [29]. Bo-mepBbIX, OCTalOTCS HEMOHATHBIMU
OOJBIION apeasl pacIpOCTpPaHEHUs] TaKUX MPEBECTHUKOB, a TAKXe OOMIMPHOCTh
obnmactu ux re”Hepanuu. Bo- BTOphIX, Aaxke B paiione pasznoma CaH-AHApec B
Kanmudopuuu rne nannas Mozenb paboTaeT HaWiaydliuM oOpa3oM Tmepen

OOJIBIIMHCTBOM 3E€MJIETPSICEHUI 3apErUCTPUPOBATH KPATKOCPOUHBIE IPEABECTHUKH
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HE ynaanocb. Bo3MOXHO 3TO OOBSACHAETCS Malod O00JACThIO Pa3BUTHUSL KpHUIIA
MPEAIECTBYIOIETO HEYCTOMUYUBOMY PAaCIPOCTPAHEHHIO pa3pbiBa. B TakoMm ciyuae
OOHAPYXXUTh MPEIBAPUTEIIBHYI0 MUTPAIMI0O KpUMa KaK KPaTKOCPOYHBIM
MPEIBECTHUK MPUHIUITHAIBHO BO3MOYKHO, HO MMPAKTUYECKH TPYIHO BBIIIOJHUMO.

MOHO IPUBECTH €11I€ MHOTO MOJEJIEN MOATOTOBKY 3€MIIETPSICCHUN TaKUX
KaK: MOJENIb KOHCOJNHUJIAUUK MOJEIb HEYCTOMUHUBOIO CKOJBXEHUS MOJECIb
($a30BBIX MIPEBpAIIEHUN U AP. HO MPHU UX JETATLHOM PACCMOTPEHUU OKa3bIBaeTCH,
YTO JIOCTOMHCTBA MOJIENIU MEPEKPHIBAIOTCS €€ HeJoCcTaTKaMHu [7].

Bce paccMoTpeHHBIE BBIIIE MOJEIN OCHOBAHBI HA MOMBITKE BOCIIPOU3BECTH
U3y4aeMbId IIpOLECC, IMPOUCXOMIIMM B Ipupoae Ha wMozenu. Ho mnpwu
MOJICTUPOBAHUMU 3E€MJICTPSICEHUN B JIAOOPATOPHBIX YCIOBHUSX, CIEIYET CTPOTO
rOBOps, COOJIOCTH YCJOBHUSI MOJ0OMSI MPOLIECCOB B HAType M MoJAenu. ['opHbie
OPOJIBI K€ B JTAOOPATOPHOM IKCIIEPUMEHTE HE MOTYT MOJICIMPOBATH CaMUX ceOs
B €CTECTBEHHBIX yclioBUAX. KpoMe Toro Oecrone3Ho MOJeIupoBaTh BCEe CBOMCTBA
€CTECTBEHHOTO Mpoliecca B OJJTHOM ombIte [15].

B maGoparopuu Mbl BEIOMpaeM MOJIEINb JIMHEWHOTO Pa3BUTHUS MPOIEcca, HO
B NPUPOAE HE CYUIECTBYET UYWCTO JIMHEWHBIX IporeccoB. [lomumo 3Toro, mis
MOJICTTUPOBAHUS B JaOOpaTOPUU HANNO 3HATh HAYaIbHBIC TTAPAMETPHI U3y4aeMOTO
mpolecca, a uX OINpeJeICHHEe ¢ HEOOXOUMOM TOYHOCTHIO HEBO3MOKHO, HO JIaXe
VCCIIEOBAHUE 3TOTO AT MOBEAEHNUE CUCTEMBI TOJIBKO B OIIPEAECIEHHBIX YCIOBUAX
[23]. A 3HauUWT MOAENMPOBAHUE HE JA€T BO3MOXXHOCTH MPOTHO3UPOBATH
UCCIEeqyEeMBIN mpoliecc. B HacTosiee BpeMsi MOAEIMPOBaHUE HE BCErga MPUBOIUT
K JKEJIaeMBbIM pe3yJIbTaTaM, HO BO3MOYKHO CO BPEMEHEM NPHUAECT HOBOE INOHATHE
MOBEACHUS ITON CUCTEMBI M YUEHBIC TOOBIOTCS KEJIaeMOro pe3yibTaTa.

Hcrnonb3ys BhIIENIEPEUUCIICHHBIE METOIbI, BO3MOXKEH 00Jiee AeTATbHBIN U
JIOCTOBEPHBIN MPOrHO3, It 3P (HEKTUBHOTO B3aUMOACHCTBUS CITyK0 U pa3paboTKu
IIJIaHa 110 3alATE HACEIIEHUS U TEPPUTOPHUN OT YPE3BBIYAWHBIX CUTYaALUH.

Opnako mpoOiema «4TO JAelaTh C MPOTHO30M» ocTaercs. HexoTopswie

CEHUCMOJIOTH COWIH OBl CBOW JOJIT BBIMIOJHEHHBIM, MPEJaB CBOE MPEIyNPEKICHNE
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no tenerpady NpemMbep — MUHUCTPY, APYTUE MBITAIOTCA MOAKIIOUUTH COLUOJIOTOB
K HMCCJICIOBAHUIO BOIIPOCA O TOM, KakoBa OyaeT Hambojee BEpOsSTHAS PEaAKIUs
oO1iecTBa Ha clelaHHoe mpeaynpexaeHue [29]. [IpocToil rpakmaaHuH eaBa Jiu
OyJzer oOpasoBaH COOOIIEHHIO, YTO TOPOJICKOM COBET Mpe/jiaracT eMy NOCMOTPETh
KMHOKAPTHUHY Ha OTKPBITOM BO3JIyX€ B TOPOJICKOM CKBEpE, €CJIM OH OyJeT 3HaTh,
YTO €r0 JOM MO BCEH BEPOSTHOCTU OYAET pa3pyllieH uepe3 OJIMH UK JIBa Yaca.

Her coMHeHwMii, 4TO cOlMaIbHBIE U YKOHOMHYECKHE MPOOIEMBI, KOTOPHIE
BO3HUKHYT B pe3yJibTaTe MpeaynpexeHus, OyaIyT BeCbMa CEpPhE3HBIMU, HO UTO
MPOU30UJET B JACHCTBUTEIHHOCTH B OOJIbIIEH CTENEHH, 3aBUCUT OT COJICPKAHUS
npeaynpexjacHus. B HacTosimiee Bpemsi NPEACTABISECTCS BEPOATHBIM, 4YTO
ceficMoJiorT BHadaysie OyAyT JenaTh 3a0JaroBpeMEHHbIE MPEeAYNPEeKISHUs,
BO3MOKHO, Ha HECKOJIbKO JIET BIEpEJ, a 3aTE€M IOCTEINEHHO YTOYHSTH BpeMs,
MECTO M BO3MOXXHYK MarHuTyay OKHUJIAaeMOr0 3EMJIETPSICEHHUS] [0 MEPE €ro
npuoOkeHus. Benb cTOUT caenaTh NpeaynpekIeHue, U CTPaXOBbIe MPEMHUH, KaK
U I1EHbl Ha HEIBWXKHUMOCTh PE3KO H3MEHSTCS, MOXXET HadyaTbCsi MHUIPaALUs
HACEJICHUs, HOBBIE CTPOUTEIbHbIE OOBEKTHl OYyAYT 3aMOpPOXKEHBI, HAUYHETCS
oe3paboTuIla cpear paboumXx, 3aHATHIX PEMOHTOM oOkpackoil 3manuii [30]. C
JIPYroil CTOPOHBI MOKET BO3HUKHYTh MOBBIIICHHBIM CIPOC Ha JIAr€pHOE
obopyoBaHue, CpejacTBa OOpbOBI C OrHEM, TOBaphbl MEPBOM HEOOXOIUMOCTH,
3a4eM MOCJICAYIOT X HEXBATKA U MOBBIILICHUE IICH.

Kaxnoe 3emiierpsiceHue — 5TO U YpPOK, M dKk3ameH. I He TONbKO s
CEHCMOJIOTOB, CIENUATU3UPYIONTUXCS W, MOXET ObITh, Hambosiee CIOCOOHBIX
y4eHHKOB T0 kiaccy 3emuerpsicenuit B lllkone [lpupons, HO u ansa
MPOCKTUPOBIIUKOB, 3€MJICYCTPOUTEIEH W SKOHOMHUCTOB. boiee Toro, njsi Bcex

KUTEJEH MopakaeMbIX MOI3eMHBIMH Oypsimu obacteit [31].
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I'naBa 2. IlpupoaHo-reosioruyeckue ycJaoBus reppuropuu Jlarecrana

2.1 AIMMHHCTPATHBHO-OpOrpaduyeckoe moaoKeHue
Pecnybnuka Jlarectan, pacnosiokeHa Ha CeBepHoMm KaBkaze u siBisieTcs
NpurpaHnyHo vacteio tora Poccun. OHa rpanuuut no cyue u Kacnmiickomy
MOpIO € MAThIO rocyjapctBamu: AsepOaiimxanom, ['pysueir, Kazaxcranowm,
Typxmenncranom u HMpanom. Baytpu Poccuiickoir deaepanuu coceacTByeT CO

CraBponosibckuM KpaeM, Kanmveikuein n Yeunei [8].

Kusanpexnen
f"‘““ ‘n T neHMR

HeweHe

ArpoaxaHC KM
n-oe

KACIMMTHHACKOE
MOPE

f= ot 1o

Macmta6 xaptet 1:3000000 (B 1 cm 30 xm)

PucyHok 2 — AnMHUHUCTpaTUBHAS KapTa

Oporpadust Pecnybnuku Jlarecrana cBoeoOpa3zHa. MecTHocTh Jlarectana

JEIUTCS Ha: MPEITOPHBINA, TOPHBIA U BBICOKOTOPHBI.
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Buytpennuit [larectaH, B CBOIO oOYepedb, JEIUTCA Ha CPEAHETOPHBIN
1aTO00pa3HBINA PAliOH U aTbIMUNUCKHUI BRICOKOTOPHBIH.

lopbl 3aHuMarOT mom@AAs 25,5 ThIC. KM?, a CpEIHssl BBICOTa BCEH
teppuropun [larectana pasHa 960 m. Bricmias Touka — bazaparosio (4466 m).
[Toponpl, cnaratomme ropel Jlarecrana, pe3ko pasrpaHuyeHbl. [ 1aBHbIE U3 HUX —
yépHbIE W TJUHUCTBIC CJAHIBI, KPENKUE JAOJOMUTHU3UPOBAHHBIE U CJa0bIe
MICJIOYHBIC M3BECTHSAKH, a Takke mnecuanuku [5]. K crmaHmeBsiM XxpebTtam
otHocsTcs: CHeroBoit ¢ MaccuBoM Jlukiocmta (4285 M), boroc ¢ BepmimHOM

Annana-Illyxrensmesp (4151 m), [lanu0 ¢ BepmmHoi JronpTeiaar (4127 m).

2.2 TeKTOHNKO-Te0JIOrnYeCKHe yCJI0BUS

TexkToHMYeCKOE CTPOEHHE PErMoHa OO0pa3yloT CTPYKTYpPhI, BBITSIHYTHIE B
00I1IeKaBKa3CKOM HaIpaBlieHUM (CEBEpO-3amaj — IOTr0-BOCTOK). JTO XapaKTEPHO
o ropHod 4actu  Jlarecrana. g mpearopuil  CTpyKTypy — Hapyliaer
JlarecTaHCKUW KJIMH UM KPYIHbIE KyNoJooOpa3Hbie TOAHATUS (BO3MOXKHO
AHTUKJIMHAIN, BO3MOXKHO MOJYHIPOPBABIIUECS UHTPY3UU, TIO TUITY KYIOJIOBUIHBIX
uHTpy3ui KaBkazckuit MunepanbHbeix Bo).

Jns ropHOM "acTu BeIAEISAOT Boicokoropusiii nin Crannesbii Jlarectas.
Jns  ocranpHOoM wactu  (BuyrtpuropHoro /[larectana) BBIACNIAIOT — TpHU
AHTUKJIMHAJIbHBIE 30HBI (B OOIEKaBKA3CKOM mpocTupanHuu). ['panuma Mmexmay
Bnaytpuropasim u BeicokoropusiM JlarectTaHoM MPOXOJUT MO CUHKIMHATIb—HOMY
nporudy [6]. DtoT mporud Ha ceBepo-3amajne (B OacceitHe Anmuiickoro Koiicy)
Ha3bpiBaeTcs KapaTuHckuil. 371ech TOPOJBI MeJla pPa3MbIThl U TOBEPXHOCTH
0o0pa3yroT BepXHEIOpCKUe kKapOoHaTHbIE ToIHU. B nieaTpe (B 6acceitne ABapcKOTo
u Kapakoiicy) nporu0 HazpiBaercs ['yHUOCKUN. 371€Ch TONIIM Mejla HE Pa3MbITHI U
nporu® BbIpakeH oOpaTHbIMU (opMamu penibeda, TO €CTh CHUHKIMHAIbHBIMU
wiato. Beigenstor nenouky mato: Tnumesp, ['yuuOckoe, Kerepckoe, Typuunar,

[lynypar.

41



C ceBepo-BOCTOKAa K 3TOMY MpOoru0y NPHUMBIKAET aHTUKIWHAIb!
XuHAaxckas-YJulydapuHcKas. BepxHsis yacTh aHTUKIMHAIM pa3MblTa U Ha
MOBEPXHOCTH pACIPOCTPAHEHBl IOPCKUE CIIaHIBlL. B psae MecT aHTUKIMHAb
COXpaHWJIach, TaM IJ/IE OCTAJIUCh OpPOHMPYIOLIME CIOM Mena. IJTO CEBEpHbIC
yuactku Kerepckoro miaro (ropa ['otiana), a Takke npOTsSKEHHBIN O0Jiee YeM Ha
30xM xpebet ApxKyTa.

Jlanee Ha ceBepO-BOCTOK OMSATH MPOTUO OOIIEKaBKAa3CKOTO MPOCTUPAHUS:
Mypaaunckuii-Axkymackuid. I[lporu® coxpaHwics B Buje O0OpaTHBIX GHopMm
penbeda  (CMHKIMHAJIBHBIX  IUIATO): camMoO€  KpymHoe —  XYyH3axcKoe
(MPOTSHKEHHOCTHIO TI0O HaMMpaBlieHUuto nporuda mo 35 km). [lnaro 3Toro mporuda
UMEIOT KPYThI€ CPE3aHHbIE KPbUIbS Ha MEPEX0Je K aHTUKIMHAIM (XHHIaXCKasi—
VYnnyuapa). Ocobenno B O6acceline Kaznukymyxckoro Koucy, rjie 3Ta aHTUKIMHAIb
pasmbiTa, a IUIATO PE3KO BbLACISIOTCS. Jlaliee Ha ceBepo — BOCTOK OMSTh
antukHanb (Panutibckas—XyH3axckasi) IO Ha3BaHUIO pailoHa, 3aHUMAET
CEBEPO—BOCTOK OAHOMMEHHOro T1iarto) [omamimuackas — [epreOunbckas —
AnnntuxuHckasd. OCh aHTHKJIMHAIU 4acTO Pa3MbITa U UMEIOTCS KPYyTONAJaroIINe
Kpbuthsi[6]. CoxpaHWiach aHTUKIWHAJNb, TaM TJe OpPOHUPYETCS BEPXHUM MEJIOM.
Hampumep, B 6acceitne Kapaxkoiicy (k tory ot 'epreduis), a Takxke B OacceliHe
Kazukymyxckoro Koiicy. /lanee Ha ceBepo — BOCTOK OnsiTh porud bynpuHckuii —
Xamxanmaxuackuil. [Iporu® BelpakeH B BUAE HIDKHEW YacTH JIOJHMHBI
Kazukymy3sckoro koiicy. J[lamee Ha ceBepo-BOCTOK CJOXHAs 30HA. 3/€ECh
CTPYKTYpPhl ~ MPOTSATUBAIOTCS B Pa3HbIX  HANpPABJICHUSIX  WJIA  HMEIOT
nzoMeTpuieckyro ¢Gopmy. Ona oOpa3oBaHa U3 KPYMHBIX CHHKJIMHAIBHBIX
CPaBHUTEJIBHO TUIOCKMX uYamieoOpa3HbIX MporuboB: YpmuHckoe, betibckoe,
Humnatneckoe, AHCAaNTUHCKOE. OTH IUIATO 3aKaTbl MEXIAY AaHTUKIMHAISIMM,
KoTOopble B penbede BolpakeHsl xpeOramu: Kymumesp — Tmoxckas. Kamap-
Wpranaiickas u Canaray-Bapanauiickas (ee 3amaa yxonut B YeuHnro). 3aech
AHTUKJIMHAIM 4acTO pa3MbIThl. CeBepHBbId OOpPT AHTUKIMHAIM — B BUAE MOHO-

KJIMHAIBHBIX XpeOTOB. CHUHKIMHAIIA 3TOW CIOKHOW 30HBI 00pa3yroT
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KapOOHATHBIE TIOPOJBI BEpPXHEro Mena. Eciau pacuneHeHbl (YTO Yalie BCETO) H
BEPXHHUU MEJ CMBIT, TO Ha TOBEPXHOCTH Pa30UTHIE IPO3UEH TEPPUTEHHBIC TTOPOJIbI
BEPXHEW YacTH HIDKHETO MeJa. AHTHKJIM-HAId B sJipaX HMEIOT KapOOHaTHBIC
MOopoAbl HWIKHEH 4YacTH HIDKHETro Mena (Heokom). Eciam HEOKOM pasmbIT, TO
BEPXHEIOPCKHE MOPOJIbI, KapOOHATHBIC, TNOO TUIICOHOCHBIC, TMOO COoNeHOCHBIE. B
HanOoJiee BPE3aHHBIX YACTAX AaHTUKIMHAICH BBIXOASAT CPEIHCIOPCKHUE CIIAHIICBBIC
nopojsl [11].
2.3 TexkTonn4ueckme cTpykrypsl Tepcko-Kacnuiickoro nporuda

Texronnveckue cTpykrypbl Tepcko-Kacnuiickoro mporuba OTIMYAIOTCS
CIOXHOCTBIO ¥ aud(PepeHIUpPOBAHHOCTHIO,  OOJBIIUMU  AMIUTUTYIAMH
nepeMenieHnii 0JI0KOB 3€MHOM KOpBI 1O pa3jioMaM M HaJBUTaM, YTO MPHUBEIO K
BBITIAJICHUIO U3 Pa3pe30B OTACIBHBIX YaCTeH CTpaTUrpaduIeCKUX MoaApa3IeiIeHUH,
(bOpMHUPOBAHUIO KPYIHBIX HECOTJIACMA W PE3KOMY H3MEHEHHUIO MOIIHOCTEeH H

danumii otnoxenuit [11].

Crseghorpan masema
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Pucynok 3 — Tektonnueckas cxema Jlarecranckoro cekropa Tepcko-Kacnuiickoro

nporuda
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1 — rpaHHIIBI TEKTOHUYECKUX JIEMEHTOB:, a — | mopsiaka, 6 — Il mopsiaka; 2 — MmecTopoxaeHus:, a
— HedrterazoBole, 0 — He]TsIHBIE, B-Ta30Bble, r-TazokoHaeHcaTHbie (l-HoBomakckoe, 2-—
[MMamxan-bynak, 3-Tepnaup, 4-Maxaukana-Tapku, S5—/IumutpoBckoe, 6 — Auu-Cy, 7-
Nz6epbamickoe, 8—Nuuxe-mope, 9-Tama, 10-Kaskenrckoe, 11-bepukeiickoe, 12—Cemnu, 13—
Hy3nakckoe, 14—/la-roraunckoe, 15 —XommeH3mwIbckoe); 3—TepcneKkTuBHbIe Tuiomaan (16—
XenunenmxuHckas, 17-3amanno-Usbepbamickas, 18—Aiipu-Tiobe, 19-byrnenckas, 20—
Arauaynbckas, 21-YanaeBckas, 22—3anaano-Akranickas, 23—Kapatiobunckas, 24—Kypymickas,
25-baba-topt); 4 — wuccienyeMblii palioH; OCHOBHBIE TEKTOHHMYECKHE 3JEMEHTBI TepcKo-
Kacnuiickoro nepenoBoro nporuda: I — BuyTpennunii 6opt nporuda, II — Cynakckas Bmaauna, I11

— 1aThOpMEHHBIH OOpT Iporuda.

2.4 PailoHUpOBaHMe TEPPUTOPHUHM N0 CEHCMUYECKON AKTUBHOCTH

[IpenoTBpaTuTh 3eMJIETPSICEHUS HEBO3MOXKHO, OJIHAKO ux
pa3pylIUTENbHbIE MOCIEACTBUS U KOJIMYECTBO YETOBEYECKUX JKEPTB MOTYT OBITH
YMEHBIIICHBI MYTEM CO3/IaHUSI JOCTOBEPHBIX KapT CEHCMUUYECKOTO paiOHUPOBAHUS,
MPUMEHEHUS aJIeKBATHBIX HOPM CEMCMOCTOMKOIO CTPOUTEILCTBA U MPOBEACHUS B
CEHCMOAKTUBHBIX palilOHaX JOJITOCPOYHOM MOJUTHUKH, OCHOBAHHOW Ha MOBBIIEHUN
YPOBHSI OCBEJIOMJICHHOCTH HacelieHusT U (elepalbHbIX OpraHoB 00 yrpose
3eMJICTPSCEHUM M YMEHHUH TTPOTUBOCTOSATH MOJI3EMHOM cTUxuu [12].

OCHOBHBIMHM TIOHATHUSIMHU, CBSI3aHHBIMH C COIHUAJIbHO-d)KOHOMHUYECKUMHU
MOCJIEICTBUSAMM 3€MIICTPACEHUH, SIBISIOTCA CIETYIOIIHE.

CeiicMuuyeckoe pallOHUPOBAHHE — 3TO KAPTUPOBAHHE CEUCMUYECKOU
onacHocTu. CellcMHYECKash OMAaCHOCTb — 3TO BEPOSITHOCTh BO3HHUKHOBEHHS
(peBBITIICHUSI, HE TMPEBBIIMICHUS) CcelcMuyeckoro d¢dekra OonpeaeIeHHon
BEJIMYMHBl B JAaHHOM IIYHKT€ B TEYEHUE 3aJlaHHOTO MHTEpBaja BPEMEHHU
(u3mepsieTcst B 0ayuiax, MUKOBBIX M CIIEKTPANIbHBIX YCKOPEHUsIX U T.11.) [13].

CeiicMuueckasi ysI3BUMOCTb — OTHOIIEHUE OXHAAEMBIX 3aTpaTrT 1o
BOCCTaHOBJICHHIO O0BEKTA K €ro nepBoHadaabHOM ctouMocTH (n3mepsiercst ot 0.0
o 1.0). Ceiicmuueckoe pallOHUpPOBaHUE aKTyallbHO JJIS BCEX 0€3 UCKIIIOYEHUS
peruoHoB Poccum, rie ngaxe Ha OTHOCHUTENIBHO CIOKOWHBIX B T€OJIOIMYECKOM

OTHOLICHHWH PABHUHHLIX TCPPUTOPHAX HMCIIM MCECTO, U BO3MOKHELEI B 6y21y11ICM,
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JIOCTATOYHO CHUJIbHBIE W pa3pylIUTelbHbIE 3emileTpsceHusi. CBbIlIE YETBEPTH
tepputopun Poccuiickoit denepanuv NOABEPKEHO CEUCMUYECKUM BO3JICHCTBHSM,
TPEOYIOIIUM TMPOBEACHUS AHTHUCEHCMHUUYECKUX MEPOINPUATUA. 3HAUYUTEIIbHYIO
IJIOIIAJb 3aHUMAOT YPE3BbIUANHO ONACHBIE B CEMCMUYECKOM OTHOLICHUU 8-9—Tu
u 9-10-6amibHbie 30HbI. K HUM oTHOCATC Jlansuuii Boctok u Bech or Cubupu. B
€BPONENCKON YacTH CTpaHbl TakuM peruoHoMm sBisiercss CeBepHbii KaBkas.
Omrytumbie u 6-7-0amibHBIC 3eMIIETpSICEHUST CBOWCTBeHHBI CpemHemy Ypany u
[Ipuypansto, IloBomxpto, KonbCKOMY IOITYOCTPOBY M CONPEAEIBbHOW C HHUM
TeppuTopun. TeXHOreHHasi CEHCMOTEKTOHMYECKAasi aKTUBU3AIUsl XapaKTepHa s
HedTenoObBatomux paitonoB Tatapctana u bamkoprocrana [7].

HccnenoBanus B 00JaCTH CEHCMUYECKOTO paliOHUPOBaHUS 0a3UpyIOTCS Ha
JE€TaTbHOM M KOMIUIEKCHOM HW3YYE€HHUHM TJIYOMHHOW CTPYKTYpbl 3€MHOU KOPBHI U
BCe nuTOC(Ephl, COBPEMEHHOW TIE€OJWHAMHKH, PETHOHAIBLHONH CEHCMHUYHOCTH,
CEHCMOTEKTOHUKA U HWHXEHEpHOW celicMonoruu. OHU BKIIOYAIOT B ceOs
UJECHTU(PUKALINIO CEHCMOAKTUBHBIX CTPYKTYp, ONPEACIICHUE MapaMeTpPOB UX
CEHCMHYECKOTO peXHUMa M 3aTyXaHUs TEHEPHUPYEMOro HMHU CEMCMUYECKOTO
s dexTa ¢ paccTosTHUEM, a B UTOrE - BEPOSTHOCTHBIA pacyeT M KapTUPOBAHUE
CECMMYECKOM ONMACHOCTH Ha 3€MHOM ITOBEPXHOCTH. B 3aBucMMOCTH OT 3az1ady,
CTENEHU JIETaJbHOCTH U MaciTaba hccieoBaHuil celicMruueckoe palloHMpOBaHUE
MoxeT ObITh 00mmuM (OCP, macmtad 1:5-mmu — 1:2,5-miH), aetansabeiM (JICP,
macimTad 1:500-teic — 1:100-1hIc) U Mukpoceiicmuyeckum (CMP, macmTad 1:50-
ThIC M KpynHee). OJIHaKO MEPBOCTENEHHBIM U OTOPHBIM JJI BCEX MOCIEAYIOIIMX
noctpoeruit sBisgercss OCP, OCHOBaHHOE Ha PETMOHAIBHBIX U MEKPErHOHAIBHBIX
CEICMOJIOTMYECKHUX U Te0JIOT0-re0PU3NIECKIX HCCIEI0BaHUAX, CIOCOOCTBYIOLINX
BBISIBJICHUIO [UIAHETAPHBIX CEMCMOT€0IMHAMUYECKUX B3aUMOJICUCTBUI
AUTOCHEPHBIX IITUT U OJIOKOB 36MHOI KOPBI CEHCMOAKTHUBHBIX PETHOHOB [ 14].

Kaptet OCP B reHepaau3oBaHHOM BHJE XapaKTEPU3YIOT CTEIEHb
CECMMYECKOM ONACHOCTM BCEM TEPPUTOPUM CTpPaHbl M  COMNPEIAEIbHBIX

CEHCMOAKTHUBHBIX PETrUOHOB 1 UCIIOJIB3YIOTCA JIsI COMMAJIbBHO-9KOHOMHYCCKOI'O
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IUIAHUPOBAHUSI,  PAlMOHAJIBHOTO  3€MJICTIONB30BAaHUA U CEMCMOCTOMKOIO
cTpouTenbcTBa. TOJIBKO Ha MX OCHOBE MOTYT M JIOJDKHBI COCTaBJIATHCS Oosee
neranpHble Kaptel JICP u CMP, yuurteiBaromue Hapsjay C pPETHOHAIBHBIMU
JIOKAJIbHBIE CEMCMOTEKTOHMYECKHE, CEUCMHUYECKUE, TPYHTOBBIE U JIpyTHE
IIPUPOJIHBIE YCIIOBUS.

OcHOBBIBasICh Ha KapTe CEHCMUYECKOro paioHupoBaHus PecrnyOnnku
Jlarectan, MOXHO pa3pa0oTaTh IUIAHBI MO MPEIyHPEXJACHUIO HACETICHHS 00
OIIACHOCTU BO3HMKHOBEHMS 3E€MIICTPSCEHMS, TAK K€ ONPEACIUTh PACCTAHOBKY CHII
U CPEACTB, HAIPABJIICHHBIX HA JIMKBUIALMIO IIOCIEACTBUSA 3E€MIIETPSICEHUSA U

ABaKyaluto JII0Aei 30HbI OeacTBus [14].
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I'naBa 3. IIporpamma no odecnevyeHno 0€30MACHOCTH HACEJICHUS NPH
BO3HMKHOBEHHUH 3eMJIeTPsAICEHUN HA TeppuTopuu /larecrana
3.1 IlpaBuJia moBeeHMsI M IeCTBUS HACeJIeHUSI BO BpeMsl
3eMJIeTPSICeHHUs.

Jlrogu, mpoXUBAKOIIUE B CEMCMUYECKUX PANOHAX, NOJKHBI 3HATh MEPBI
MPEAOCTOPOKHOCTH, KOTOPBIE MO3BOJIST MEPEKUTH 3eMieTpsiceHue. BaxxHo u o,
YTO CBOM €CTECTBEHHBIA CTpaXx HAMHOrO JIeT4e NPEOJO0JIEBAIOT JIIOAM,
o0naaroMMU 3HaHUSIMU TI0 MPaBUJIaM MOBEACHUS J0 3eMIIETPSICEHHUS, BO BpeMs
U 1ocine mnpoucuiecTBus. WTak, pacCMOTpUM OCHOBHBIE JCHCTBUS MU
BO3HUMKHOBEHUU 3eMIIETpsiCEHUsA. Takke B JPYyrol CTaTbe Mbl paccMaTpUBAIH

O0COOCHHOCTH TPOBEJECHUS aBapUUHO-CIIACATENIbHBIX PAa0OT MPHU 3EMIETPSICEHUSIX
[18].

COI[Cp)KaHI/Ie npaBuJI TOBCACHUA U JICUCTBUM HACEJICHUS BO BpCM:1

3eMJICTPSICCHUSI:
1. IIpasuna nosedenus 60 epems nep8o2o u OAIbHEUUUx MmoayKos.
2. Ymo denamwv nocne 3emnempscerus?

IIpaBuna 1OBECHUA BO BpEMS IIEPBOIO W JAIBHEUIIMX  TOJYKOB.
Korna naunHaeTcsi cinaboe 3emiieTpsiCeHue, 3eMJis COTPSICAETCS BCETO HECKOJIBKO
cekyHa. [Ipu Hayanme CMIBHOrO 3EMIIETPACEHUS TOJTYOK MOKET MPOIOJLKATHCS 10
MUHYTHI. ECTECTBEHHO, COTpSICEHHUS MOTYT CIYTHYTh, HO HYXHO COOJII0/IaTh
CIIOKOMCTBUE M JOXKAAThCS MX OKOHYaHUs. [IpoaymaHHBIE NEWCTBUSI HACEJICHUA

IPY 3eMJICTPSCEHUH YOEPETyT KU3Hb U BaM, U OKpyxatomum [ 17].

1. He mopnmaBaiiTech maHuWKe, B JIIOOOW CHUTyallM XpaHUTE CIOKOWCTBHE, HE
KpHUYMNTE, YTOOBI HE JI€30praHnu30BaTh OKPY’KAIOIIUX.
2. B cnyyae pa3menieHnsl Ha HIKHUX 3TaXax 3/1aHusl, CIIOKOMHO MO KpaTdyallinum
MyTSAM BBIMJIUTE U3 3IaHUSI U OTOETUTE MOIAJIbIIE OT JIFOOBIX 3aHUM, TONBITAUTECH

OTHICKaTh Oe3ommacHoe MecTo. Eciau He IMOJIy4acTCA IMOKHMHYTH 3JdHHUC, 3alIMHUTE
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HauOosiee Oe3omacHoe MecTo. Eciiu ke Bbl BO BpeMsl 3eMIICTPSCEHUSI HaXOAUTECh
Ha 4 3Ta)k€ WIM BBIIIC, HE NBITAWTECh MOKUHYTh 3JaHUE, TaK KakK JICCTHUYHBIC
Mapiim M KJIETKM — caMble YsA3BHUMBbIE MecTa. VIMEHHO OTCroJja HayuHaeTCs
paspyiieHue, Tpedyroriee MPUBICYCHHS CUJ U CPEICTB JUIsl padoT TIpH 3aBajax.
3. Eciu BBI Ha ynuiie, HalauTe CBOOOHOE MPOCTPAHCTBO, OTOMIUTE OT 37aHUN U
JUHUN 3JekTporiepenaur. Haxoasch B MalllMHE, IIOCTapaiTech OTbhEXATh
MOJaJIbIlIe OT MHOTIOATaXEK, TaM K€ OCTaBaMTEeCh 10 OKOHYAHMS TOJYKOB. DTO
HanOoJiee IpaBUIbHBIC JCHCTBHS TP BOSHUKHOBCHUHN 3EMJICTPSICEHUS.

4. Ecnu BBl cnajdu U NPOCHYJUCHh OT TMOJ3EMHBIX TOJIYKOB, B CKOPOM BPEMEHU
MOKMHbTE TnoMemeHue. He BkmIodaTe CBET, BOCHOJIB3YWTECHh KapMaHHBIM
dboHapUKOM, YTOOBI BCIIEJCTBHE yYTEUYEK FOPIOYUX W B3PHIBOOMACHBIX BEIIECTB HE
MPOU3OIIIEIN MOXKap WK B3phIB. YacTo Bce k€ HEOOXOIMMO MPOBOJIUTH PaOOTHI BO
BpEMS MTOYKAPOB.

5. Ecnu mpomaiio 35IeKTpUYecTBO WIIM Havyalyd 3BOHUTH CUTHAJIBI TPEBOTH JTU(PTOB,
OXpPaHHBIX CHUCTEM WJIM TPOTHUBOMOXKAPHBIX YCTAHOBOK, HE MaHUKYyWTe. bynbpTe
TOTOBBI K TOMY, YTO HAYHYT IaJIaTh MPEJAMEThI, TPEIIaTh CTEHBI U OUTHCS MOCYya.
6. Haunydmum BapuaHToM OyJIEeT, €CJIM TP BOSHUKHOBEHUM 3€MIICTPSCEHUS BBI
HaxXOJUTECh CHapyku. Hu B koeM ciydae He 3aXOoAuTe B 37aHUs, OCOOCHHO €CIIH
TOJTYKH CHJIBHBIC M CYIIIECTBYET OOJIBIIIAasi BEPOSITHOCTh Pa3pyIICHUA.

7. Korga mogHuUMaeTcss MbLIb, YTOOBI HE 3aJ0XHYTHCS, 3aKPOUTE OJCKIOU
JbIXaTeNIbHBIC MyTH (0JI€K/1a UCIIOIB3YETCS] BMECTO MAacKH).

8. BO3MOXXHO BPEMEHHOE 3aTHUIIbE, & 3aTEM HAYMHAIOTCS HOBBIE TOJYKH, TAK YTO
OyIbTe TOTOBBI K OTOMY. OTO SBJICHHE SBISETCA JEWCTBHEM  Pa3HBIX
CEMCMHMYECKUX BOJIH B paMKax TOTO K€ 3emiieTpsiceHus (BojiHbl P — 1 ToMUOK,
BOJIHBI S — 2 TONYOK). Benen 3a riiaBHBIM TOJTYKOM MOTYT HA4aThCsi TOBTOPHbBIE
TOT4KH. OHU MOTYT JJIUTHCA OT HECKOJBKUX MHUHYT JO HECKOJBKUX HHEW [24].
Tonpko crokolcTBHE M OOAyMaHHbIE JACHCTBUS yOeperyr Bac OT TpaBM U

OIIACHOCTH AJIAA ) KM3HHU BO BPCMA 3CMIICTPACCHUA.
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Ymo denamwv nocne 3emniempscenus?
JleficTBUs HaceleHHs] TIPU 3€MIICTPSICEHUU JIOJDKHBI OBITh OOJyMaHbl W TOCHE
MpeKpalleHus TOJYKOB MouBbl. Baria rimaBHas 3a1ada (€civ Bbl HE TPAaBMUPOBAHBI)
— MOMOYb MOCTpPaJaBIIMM. Takke BaAXKHO MOMOYb B TylIeHUHU moxapoB. [locrme
ATOr0 MOYKHO HAYMHATHh BOCCTAHOBUTEIHHBIE PA0OTHI.
1. Onenure 0OCTaHOBKY BOKPYT ceOsl.
2. Tlo BO3MOXXHOCTH TMOMOTUTE PAHEHBIM, MPHU CUIBHOM MOpPO3€ YKpPOUTE HX
OJiesUIaMU, OKaXXUTE TMEPBYIO MEIMIIMHCKYIO TOMOIIb U BBI30BUTE Bpadyeil.
3. OcmoTpuTe KOMMYHHUKAIIMH, TIEPEKPOMTE Ta3 U BOJY, OTKJIIOUUTE
3JEKTPUYECTBO.
4. He cTouWT mOJB30BaThCS ABTOMOOWJIEM [UJISi JIMYHBIX HYXKJ, OH IPUTOJAUTCS
TOJIBKO JJIs1 oOecneveHusl JajibHeliieldd Oe30MacHOCTH W OKa3aHUs IOMOIIU
MOCTPaJAABIINM.
5. Ucnonw3yiite TenedoH TOIBKO JJIs BHI30BA METUIIMHCKON IMOMOIITH, aBapUIHBIX
U IPYTHX CIYXKO.
6. He w™emaiite paboTe MWIMIIMK, BOWCK, MOXKAapHBIX, Bpadeil, aBapUUHBIX
nojpa3jeieHui, KOTOPhIE€ YYaCTBYIOT B NMPOBEJICHUHN aBapHUITHO-CIacaTeIbHbIX U
HEOTJIOKHBIX pabOT HA MECTE MPOUCIICCTBUSI.
7. He ocmarpuBaiTe MECTHOCTH CAMOCTOSITENIBHO, HE 3aXOJUTE€ B PaKlOHBI
pa3pylieHuii paau Jo00NbITCTBa, U30eraiiTe MpuOEepexKHOM MONOCHI, TIE MOMKET
BO3HUKHYTb IIyHAMH.
8. He crouT XoauTh BO3JI€ MOBPEXKICHHBIX 3JaHHUM, YTOObI HE MOMACTh IOJ
oOBasibl. Takke €cTb ONAcHOCTb M3-3a YTEUKU rasza, pa3OUTBIX CTEKOJ,
MOBPEXK/ICHUS MPOBOJIKK M JPYTUX pa3pylIaromux (HhakTopoB.
9. JIukBUIUPYUTE NPOJUTHIE TMOXKAPO- M B3PHIBOOMACHBIE XUAKOCTH (OCH3MH,

XUMpPEAKTUBHI) [25].

51



3.2 IlporpaMmma 1o CTpoOUTENbCTBY CeliCMOYCTOHYHMBBIX IOMOB B
Pecnybauke Jlarecran (cesio XuB)

Jlarecran — pecny0iuKa ropHas, MO3TOMY B HEW KOJIMYECTBO U MPOIEHT
BBICOKO CEHCMOOITaCHBIX PAallOHOB M 30H OCOOCHHO BEIHKO [3].

B Pecny0Oiivke B CTpOUTENBCTBE MPUMEHSAETCSI B OCHOBHOM TPAJIUIIMOHHOE
MECTHOE CBhIphE€: KaMEHb, IECOK, IEMEHT, NPUMEHEHHE KOTOPOTrO BO3MOKHO
TOJILKO TPU BO3BEICHUM KAMEHHBIX WM KEI€300€TOHHBIX KOHCTpyKumil. [Ipu
TaKOM CTPOUTENBCTBE MOYTH BCE MPOLECCHl BBIMOJIHAIOTCA HA CTPOUTEIIBHOU
WIomAaAKe, Mal o00beM HU3AeNUiA 3aBOJICKOrO MPOU3BOACTBA, M IMOITOMY
HEOOBIUAHO Ba)kKHA POJIb MPABWIHLHOTO MPUMEHEHUSI CTPOUTEIBHBIX TEXHOJOTHM,
UCIIOJIb30BAHUE  BBICOKOKAYECTBEHHBIX  CTPOUTENBHBIX  MAaTE€pUAJOB  H
npodeccruoHanu3M CelualucToB cTpoutenen. [9].

OmHo w3 mpobrmem PecrmyOnmke SBASETCS OICHKA  CEHCMUYECKOM
OMACHOCTHU Ha 3JaHUSX U COOPYKEeHUsX. IMEHHO MakCUMaIbHBIE 3eMIIETPSICEHUS,
KaK ObI PEJKO OHU HE MPOUCXOIWIH, OMPENICISIOT B IIEPBYIO OUEpeab MPEACTbHYIO
CWJTy BO3JICHCTBUS HA BCE COOPYKEHHUS JTaHHOTO PETHOHA MpeJeNbHBIA Oalil U
JIpyrue CEeHCMUYECKUE XapaKTePUCTUKHU, KOTOPBIC JOJKHBI YUHUTBIBATHCS MIPU
AHTHCENCMUYECKOM CTPOUTEINLCTBE [7].

[Tootomy B Pecnybnuke pgomkHa ObITH pa3paboTaHa M IMOCTPOCHA
coOcTBeHHas 3 (HEeKTUBHASL CTpaTETrus CEMCMO3allUThl HaceneHus. [3]

B  PecnybOnuke /[larecran 3HAYUTEJIBHOE  MECTO  3aHUMAIOT
WHIMBUIyaJIbHBIE JIOMa M3 MECTHBIX CTPOUTEIBHBIX MaTepuayioB. l[lpu
CTPOUTENILCTBE HWHIWBUAYAJIbHBIX JIOMOB B KauyeCTBE CTEHOBBIX MaTEpHaJIOB
MPUMEHSIOT dKEHBIA U CHIPIIOBBIN KUPIUY, TITHHOOUT.

OOBIYHO TIPU CTPOUTEIHCTBE UHAUBUAYAJIBHBIX TOMOB Ipy00 HapyIIAIOTCS
MPUHIUINBI 00ECTIeUeHUs] CECMOCTOMKOCTH 3/aHuil. He BBIMOJHSIOTCS MPOCThIE
00BEMHO-TUIAHUPOBOYHBIE U  KOHCTPYKTHBHBIE  TpeOoBaHus  oOecreueHus
cercMOoCTOMKOCTH. [To3TOMY 31aHUS SABIISIIOTCS HE CEUCMOCTOMKUMMU, B PE3YJIbTATE

4Cro BO BpCMs 3CMIICTPACCHUA IT0JIYYalOT 3HAYUTCIIBbHBIC ITOBPCIKIACHUA U
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HEKOTOpBIE JaXX€ TOJHOCTBHIO paspymarTcsa. Takoe MOJoKeHUE HaOII0AaIoch
MOCJie TPOUCHICANINX MHOTHX CHJIBHBIX 3€MIICTpsACeHHd. B CBs3M ¢ 3TuM,
HE00X0IMMO 0C000 0OPAaTUTh BHUMAaHUE HAa UX CEHCMOCTOUKOCTH [11].

Jlnst obecniedeHusT CEHCMOCTOMKOCTH WHIWBUIYAIBHOTO JIOMa, B TICPBYIO
ouepeqb, HEOOXOAMMO TMPUMEHATH Jerkue u I(OPEKTUBHBIE CTPOUTEIHHBIC
MaTepuaitbl U KOHCTPYKIIMH, CHIDKAIONINE Maccy noma. llpu mpoekTupoBaHUH, U
CTPOUTENILCTBE HHAUBUIYATBHOTO JIOMa, TpeOyeTcsi COOMI0JaTh CIEAYIONINe
KOHCTPYKTHUBHBIE MEPOIPHUATHS:

- HEOOXOIMMO PABHOMEPHO W CHMMETPUYHO pACIPEACIIATh HECYIIUe
AJIEMEHTHI (CTEHBI) JoMa B IJIAHE M TIO0 BBICOTE JJI OOCCIICYCHHS HAUMEHBIITUE
3HAYCHUS CCCMHUYECKUX HArpy3o0K;

- CTPOUWTENBHBIM MaTepuajd HECyIIUX OJJIEMEHTOB JIOJDKEH OBITh
OJIMHAKOBBIM;

- 31aHH€ JIOJKHO MMETh MPOCTYIO (TIPSIMOYTOJIbHYIO, KBaJIpaTHYI0) Gopmy
TUTAHUPOBKH KOMHAT, HCKJIFOYAIONIEH BO3MOXHOCTh BOSHUKHOBEHHS KPYUCHUS.

Ecnu Henb3s m30exarh CIOXHOW KOH(PUTYpAIlMu 31aHds B IUIAHE, €Tr0
HEO0OXOIMMO Pa3JeIUTh AHTHCEHCMUYECKUMU IIIBAMU HA OTCEKH MPOCTOMN (OPMBI:

- BBICOTA OTCEKOB 3JIaHUs JOJKHA OBITH OJIMHAKOBO;,

- HEOOXOMMO OOECTICUYNUTh COBMECTHYIO PabOTy CTEH W MEPEKPBITHIA, YTO

MO3BOJIUT PACCMaTPUBATh 3/1aHUE KaK MPOCTPAHCTBEHHYIO KOHCTPYKLHUIO.

1 [T

Pucynox 5. Paznenenuie noma Ha oT/ieibHbIE (IIPOCTHIE) OTCEKH
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3.3 OcHoBanue U PyHIAMEHT
JIoM 1OKEeH CTpOUThCS Ha ONAaronpusATHBIX IUIOMIAJKaX, T.€. HA POBHOM
ocHOBaHuU. Ilpu 3TOM IUIOIIAJKKU CTPOMUTENLCTBA C KPYTU3HOM CKIIOHOB OoJee
15°, 61M30CTHIO MIIOCKOCTEH COPOCOB, CHIIBHON HApYHIEHHOCTHIO MOpoa (husmko-
re0JOrM4eCKMMH TPOLIECCaMU, OCBIMSIMHM, OOBaJlaMH, IUIBIByHAMH, OIOJI3HSIMH,

KapCTOM, TOPHBIMH BBIpa6OTKaMI/I, CCILIMU  ABJIIFOTCA He6HaFOHpI/I$ITHBIMI/I B

CEUCMUUYECKOM OTHOIIEHUH.

Pucynok 5. biaronpusitHas miomajaka (pOBHOE OCHOBAHHE) TSI

CTPOUTCIILCTBA BallICTO JOMA

Pucynok 6. HeGnaronpusitHas Tuommaaka s CTpOUTENbCTBA BaIlero 1oMa
(KpyThI€ CKJIOHBI TJI€ UMEETCS BEPOST HOCTh CEJIEBBIX TIOTOKOB U KAMHETAI0B) U
(OOpBIBBI, B KOTOPHIE IOM MOXKET OOPYIIUTHCS BHU3 BO BPEM OTIOJI3HS)
®dyHIaMEHTHI JOMOB CJeAyeT MPUHUMATh B BUJE MEPEKPECTHBIX JICHT U3

MOHOJUTHOTO OETOHA
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Kupnmnas kaaika

Paponsoasins-
UCMEHTHO-NECHaNLI pacTsop
roamnodl e menee 30 mm

€ 30 cw

Berommaii gymramenr

Pucynok 7. JleHTo4YHBIN O€TOHHBIN PyHIAMEHT

JlommyckaeTcsi TnpuMeHEHHE COOpPHBIX JIGHTOYHBIX (DYHIAMEHTOB C
YCTPOUCTBOM IO HUMU MOHOJUTHOM KeIe300€TOHHOM TIUTHI ToAuHON 100 MM.
[lo Bepxy COOpHBIX JIEHTOYHBIX (PYHIAMEHTOB CJIEAYET MPEAYCMOTPETh CIIOM
MOHOJIUTHOTO pactBopa Mapku 100 TommuHoi He MeHee 40 MM U TIPOJIOIBHYIO
apMarypy B konuuectBe 3, 4 u 6 nuamerpom 10 MM Mpu CEHCMUYHOCTH TUIOLIAKA
7, 8 1 9 6annoB cOOTBETCTBEHHO. {0KONBbHAA YacTh MOHOJUTHBIX (DYHIaMEHTOB
JOJKHA OBITH BBIIIE MOBEPXHOCTH TIpyHTa Ha BenuyuHy He Menee 0,3 M.
['opuzoHTaNbHBIE TUAPOU3OISLUOHHBIC CIIOU CIEAYET BBIMOJHATH U3 IIEMEHTHOTO
pactBopa tonuuHoM He MeHee 30 MM [8]. [I[puMeHeHue pyJIOHHBIX MaTEpPUaIOB
JUISL TOPU3OHTAJIBHOM THAPOM3ONSILIMM IO BEPXHUM 00pe3aM  JIEHTOYHBIX

(GyHIaMEHTOB HE JOIYCKAEeTCsl.
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3.4 Ilnan 3BaKyalMu HaceJleHUs cejia XuB, XMBCKOI0

paiiona, Pecny0siuku /larecran

Pucynok 8— Kapra cemna Xus
Kak BHIHO, ceno HaxXOoAWTCs B TOPHOM MECTHOCTH. TakXe OKPY>KEH C IBYX
CTOPOH peKamMHu. OTO T'OBOPUT O TOM, YTO JaHHAas TEPPUTOPHS CEMCMOOIIACHA,

ITOCKOJIBKY PAacCIIOJIOKCHA Ha CTBIKC TCKTOHUYCCKUX IIJIIUT.
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TIACIIOPT TEPPUTOPHHI CEJILCKOI'O ITOCEJTEHIS
' PHCKM BO3HHMKHOBEHHA 3eMIETPACEHMI HA TEPPHTOPHH cena XHB
XHUBCKOTO MYHHUHNAIBHOIO paioHa

CTaTACTIARS
DUEHES DHCHE BOSHMKHOESHAR HT
sl ] 013 o4 bl b 6 i
Zapern: Hs o e, a— Ha Teppiropim Hn, uapumimn. EOSHUKHOBEHWA SEMNETRACSHAN B
zaparhe i MMMNOW Z0HE ERICOKER.

- ,f\,\g
y T | :w = =
z ;g"; i -
TafaEna BEIOEOE
s |:| ki . H.0. JomesocTe Temsion
= S 1939 OITIC | Ppamemes ﬁ'ﬁ%?sﬁﬂ
PldcXm | mewssdl |2 500
Marowenps T5. 41-151

OBUIAA XaPIKTEPUCTMRE HACENEHHOIO
NYHKTa:

- KOAUYECMBO MPOMUSTIOWEE0 HOCENEHUA — 834
e,

- Koauyecmeo domoe — 352 (U2 HUX HeHLTbIX 5);
-COYUTNBHO — SHOYUMBIX 00bermoe— 2;

- KOmenbHsix — 1;

Pucynok 9 — Crarucruka 3emnerpsicenuii ¢ 2012 no 2016r.
Kak BumHo 3a oator mnepuon Obuio 3adukcupoBaHo 3 ciyyas

3CMJICTPACCHUSA, UYTO TOBOpUT O BBICOKOM BCPOATHOCTH BO3HHKHOBCHUA

3eMJIETPSICEHUHN B )KWJIOW 30HE.
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CxeMa 3BaKyallill HACEICHIS IIPH BOSHIKHOBEHHH 3eMICTPACEHNS cela XHB
' XUBCKOTO MyHHLMIIATBHOTO pailoHa

P. Panak yan
XapakTep AHa — KaMHW, Tanbka
[nuHHa Gepera NpUrogHoro Ana 3a6opa Boasl —
1200 M.

" wunoit cexap

i+ 2an i

= . Wamxanosa
|1 E HHAGH CEHTOD HMncH cekTOp

VA Masadoms |:| D

o oenrmp waras

A

__,__.-l"

Mecta gna nocagkn
BEpTONeTa Ha TEpPUTORMK
MOCENEHNA -HeT

Pucynok 10 — Cxema 3Bakyauuu

Ha ocHoBaHuM »3THX JaHHBIX Obula pa3zpaboTaHa cxema 3BaKyalluu
HaceJeHusl Mpu 3emieTpsceHusix. Ha kapre 3HakOM KpacHbIM oM 0003HA4Y€HO
MECTO cOopa HaceleHHWsT B Cllydae 3€MIICTPSICEHMS, a 3€JICHOM CTpeNKou
o0o3HaueHa MapuIpyT d3Bakyauuu. HaceneHue sBakyupyeTcs B 3[aHUE ILKOJIbI
cesieHHsl. ApXUT, 4TO HaXOAUTCs Ha pacctosiHuu 40 Km.

XapakTepucTuKa MapuIpyTa 3BaKyaluu:

*  AcdanbToBoe MOKpHITHE — 36 KM

e  Hwmeer 2 N0a0CHI ISl IBUKEHHUS

¢  OmnacHbIX YY4aCTKOB HET

®  Dpakyalus IpOBOAUTCS KOMOMHHPOBAHHBIM CIIOCOOOM, & UMEHHO

aBTOTPAHCIIOPTOM U B IEIIEM MOPSJIKE.
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Tabnuna 2 — Cuitbl ¥ cpeacTBa Juist TUKBUAAINHN nociaeacTBuil UC

Bemomocts
MIPHEIEYEHHA CHII M CPelCTE [UTH JHKBHAAINH nocnencTeuii YC, BEI3BaHHOH PHCKOM BOZHHMKHOBEHHA 3eMIeTPACeHHH.

Ipusa. 8 coors. ¢ Tpreaexanocs Hopmatusaoe
nacn-m .
Haipanme TEpPRTOPHR $akxsECh e - Bpevennrie nokazarenn
I Paccronnme 1o Heaocrarkn B
noap-a, crapmuil (3eanme, 1.0, (naanamn P wecra UC e
Tenedon) NpAMERERRA) upstuTn :
J 2 i
X5 = e ] Monyucnne Bpews Bpesis
e e HE{. yiuTRs | BpHGHTES
MYC Poccum
Opzanst ynpagienus
O noapao-cacarensBore
2 1
O I'Y MYUC Pocom 3 1
O parsoBamLEOTo nerTpa 0 0
OII TY MYC Poccn 9 0
Ol panosamporoe nertpa 0 1]
Cunet u cpedemea
TIc T35 [ 1 1
Beero 3a MUC Poccun: 39 7
Cutet u cp
MB/I Poccam:
cmyxba oxpanu 3 1
ODIECTREHHOTO NOPA/IKA
T'HBJI 3 1
BHEBC/IOMCTBCHHAN 0XPaHa 1] 1]
Mumypascon
BIIMK 0 ]
PMBA ] 0
Mumnepro: 0 0

Hcrnionb3ysi NaHHYI0 CXEMy MOXHO OCYIIECTBISATh Oojee 3(DPEeKTUBHYIO
IBaKyallMI0 HACCJICHHUS, yMEHbBIIAas KOJMYECTBO JKEPTB IPH BO3HUKHOBCHHH
3eMJICTPSICEHUS HAa TEPPUTOPHUH HACEIEHHOTO MyHKTa. Kpome Toro, 3Ta MeToanka
MIOCTPOCHUS IUIaHA HBaKyallud MPUMEHHMA JJIs JPYTHX HACEJICHHBIX ITYHKTOB

Jlarectana.

3.5 Opranuzauus pador no JukBuaauum nocjaeacreuin YC
CrnacarenpHble U IPYyTHUE HEOTIOKHBIE pabOTHI B 0Yarax Mopa)KeHUs BKITIO-
4aroT B ceOsl:
— pa3BejKy oyara rnopaxeHus (B pe3yJibTaTe KOTOPOU MOTy4arOT UCTUHHbBIC

JTAHHBIE O CJIOXKHUBIIICHCS 00CTAaHOBKE);
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— JIOKaIu3alMi0 U TYUIEHUWE I[I0XapoB, CHACEHUE JIOJIEM M3 TOPAIIUX
3JIaHUM;

— PO3BICK W BCKPBITHE 3aBAJICHHBIX 3alUTHBIX COOPYXKEHHM, PO3BICK U
U3BJICUCHUE U3 3aBAJIOB MMOCTPAJABIINX;

— OKa3aHHWE  MOCTPAJaBIIMM  MEIUIMHCKOW  TMOMOIIH,  3BaKyallHiO
MOPAXXECHHBIX B MEJIUIMHCKUE YUYPEKICHUS, DBaKyallUl0 HACEJIEHUS W3 30H
BO3MOXKHOTO KaTacTpo(PUUeCKOro BO3JEHCTBUS (3aTOIUICHUE, PaJUAllMOHHOE U
JPYTOe 3apakKeHUE);

— CaHMTApHYIO 00paboTKy JroJel, o0e33apakMBaHUE TPAHCIIOPTA,
TEXHUYECKUX CHCTEM, 3IaHHI, COOPYKEHUI U MPOMBIIIIEHHBIX 00bEKTOB;

— HEOTJIOKHbIE aBApUIHO-BOCCTAHOBUTEIIbLHBIE paboThI Ha
POMBITIUICHHBIX OOBEKTaX.

[Io paHHBIM pa3BeAKUd OMNPEACNSIOT 00BEMbl PabOT, YCTaHABIUBAIOT
OYEPEIHOCTh WX BBIMOJHEHUS, YTOYHSIOT CHOCOOBI BEICHMS CIAcAaTENbHBIX U
aBapuiiHBIX  paboT, pa3pabaThIBAIOT IUIAH  JIUKBUJAIUU  TIOCJIEIACTBUM
YPE3BBIYAMHOTO COOBITHS.

Pa3Benka B Kparyaillliie CpOKHM JOJKHA YCTAHOBUTH XAPAaKTEP U T'PAHUIIbI
pa3pylieHuid, CTeNeHb PaJMOAKTUBHOTO 3apaKeHUS B PA3JIMUHBIX pailloHax oyara,
HaJU4YUEe TOPAXEHHBIX JIOJIEM M HX COCTOSHHE, BO3MOXHBIE MyTH BBOJAA
criacaTesIbHbIX ()OPMUPOBAHUM M DBAKYaIMH TTOCTPAIABIIIHNX.

B nensix cBOEBpEMEHHOT0 U YCHEIIHOTO MPOBEJICHUS CliacaTeIbHBIX paboT
IJIAHUPYETCS UEJbIN psii HEOTI0XKHBIX MEPOIIPUSATHIA, 2 UMEHHO:

— YCTPOMCTBO, MpPHU HEOOXOJAMMOCTH, TMPOE3J0B B 3aBajlax U Ha
3arpsA3HEHHBIX  y4acTKaX; oOOOpYyJIOBaHUE BPEMEHHBIX NyTel  JIBUKECHUS
TpaHCHopTa (TaK HAa3bIBAEMbIX KOJIOHHBIX MTyTeH);

— JIOKaJau3alysl aBapuil Ha CETSIX KOMMYHaJIbHO-dHEPIE€TUYECKUX CHUCTEM;
BOCCTAQHOBJICHHE OT/EJIbHBIX TMOBPEKJICHUN yYaCTKOB HEPreTUYECKUX U BOJIO-

IIPOBOJHBIX CETEN U COOPYKEHHUM;
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— YKpEeIUIeHHEe U OOpylIeHHWEe KOHCTPYKUMW 3JaHUH M  COOPYKEHHI,
IPENATCTBYIONINX O€3011acCHOMY MTPOBEICHUIO CrIacaTeIbHbIX padoT.

B kauecTBe crmacaTelbHbIX CHJI UCIOJIb3YIOTCS OOyUEHHBIE CllacaTelbHbIe
dopmupoBaHus,  co3laBaeMble  3a0JarOBpeMEHHO, a  TaKXKe BHOBb
c(OpMUPOBAHHbIE MOAPA3AEICHUSI M3 YHCiIa PaOOTHUKOB IPOMBIIIJIEHHOTO
o0bekTa (TmoApa3eeHui rpak1IaHCcKOH 000poHbI 00BekTa) [15].

B kauecTBe TEXHHYECKUX CPEACTB HCIOJIBb3YIOT KaK OOBEKTOBYIO TEXHUKY
(Oynb03€phl, aBTOrpeiaepbl, MOTOPHBIE U NPULIEIIHbIE KaTKH, THEBMATUYECKUMN
UHCTPYMEHT U T. J.), TAK U CHEUTEXHUKY, UMEIOLIYIOCS B PacHOpsKEHUU cra-
caTeNbHbIX (HOPMUPOBAHUN (CHEIHANIbHBIE MOAbEMHO-TPAHCIIOPTHBIE MAIIHMHBI,
KOpueBaTelIn-coOupaTean, pyqYHol HHCTPYMEHT, OE€TOHOJIOMBI, CPEJCTBA KOHTPOJIS
U KU3HEOOCCTICUCHUS ).

B mnepByro ouepenr B IUIaHE HEOOXOIMMO MpPEAyCMAaTpUBATH pPaOOTHI,
HampaBJieHHbIE Ha MpEeKpallleHue BO3JEHCTBUS BHEUIHEro (hakTopa Ha OOBEKT
(ecii 3TO BO3MOXKHO), JIOKAJTU3ALMIO OdYara IMOPakKeHHs, TOCTAHOBKY CpPEJCTB,

MPETSATCTBYIONINX PACITPOCTPAHEHUIO OMTACHOCTH 110 TEPPUTOPHUH OOBEKTA.

3.5.1 Cnoco0bI ¥ MpHeMbl BeACHHUS CIIACaTEJbHBIX PadoT

Ocoboe MecTo B OpraHM3allMi U BEJIEHUU CHacaTeIbHbIX pabOT 3aHMMAET
MOMCK ¥ OCBOOOXKJIEHUE U3-T10J] 3aBaJOB MOCTpaAaBIIMNX. VX mouck HaumHaeTcs
YLUEJIEBIINX MOABAIBHBIX IOMEIICHUH, JOPOXKHBIX COOPYXEHHM, YIMYHBIX
HOJI3EMHBIX IIE€PEXOJI0B, Y HAPYKHBIX OKOHHBIX W JIECTHUYHBIX MPHUIMKOB,
OKOJIOCTEHHBIX MPOCTPAHCTB HIDKHUX JTaXKEHW 3/aHMil; aaiiee oOcieayeTrcs Bech
0€e3 MCKIJIIOUEHHS yUacCTOK cracaTeidbHbIX pa0oT. JItou MOTYT HAXOIUTHCS TaKXKe B
MOJIOCTSIX 3aBajia, KOTOphIE OOpa3yloTcs B pe3yJbTaTe HEMOJHOIO OOpYIIEHUS
KPYHHBIX 3JIEMEHTOB M KOHCTpyKUMH 31aHuil [33]. Takue mosoctu yaiie BCEro
MOTYT BO3HUKaTh MEXAY COXPAaHUBUIMMHCS CTEHKAaMHU 3/1aHUH W HEIJIOTHO

JCXKaAIIUMH OaJIKaMy WJIN IJIATaMHU HGpGKpBITPIfI, noa JICCTHUYHBIMHU MapllaMu.
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Cmacenme Jiofei, MOIABIIMX B 3aBajibl, HAYMHAIOT C THIATEIHLHOIO
OCMOTpa 3aBajia; MpU 3TOM YCTPaHSIIOTCS YCIOBUS, CIOCOOCTBYIOLIUE OOPYILIEHUIO
OTJIETIbHBIX KOHCTPYKUHMU. [lanee mbITaloTCsl YCTAHOBUTH CBSI3b C MOMABIIMMH B
3aBaJibl (TOJI0COM WIIM MEPECTyKUBaHUEM). B 3aBasiax mpoJenbIBatOT MPOX0]l COOKY
WIN CBEPXY, C OJHOBPEMEHHBIM KPEIUICHUEM HEYCTOWUYMBBIX KOHCTPYKLMHU H
anemMeHTOB. [loaxoabpl K JIOASAM, HAXOJAUIMMCS B 3aBaje, CIEAyeT BECTH
BO3MOKHO ObICTpee, n3beras TpyJOeMKHX paboT M KCIOJIb3Ys MOJIOCTH B 3aBajax,
COXpaHUBIIUECS MOMEIICHMsI, KOPUIOPHI U MpoxoAbl. Beerga cieayer MmOMHUTS,
YTO HMCIIOJIb30BAaHUE JJIsi PA30OpPKH 3aBajiOB TSKEIOW TEXHUKU PE3KO YCKOPSET
MPOILIECC, HO MOKET HAHECTHU HEMOIMPAaBUMBbII Bpe nocTtpaaaBimum [35].

3HauuTeNnbHAsA YacTh pabOT B oyare MOPaKeHHs MPUXOJUTCS Ha JIOKaJu-
3alMI0 TOXAPOB. OTH padOThl NPOU3ZBOAIT (POPMUPOBAHUS MMOKAPOTYIICHUS
CHUCTEMbI TPaXIaHCKOH OOOpOHBI, IITATHBIE MOKAPHBIE YAaCTU MPOMBIIIICHHBIX
00BEKTOB, MOXKAPHBIE YACTU TEPPUTOPUATIBHOTO TOJYMHEHHUSI BO B3aUMOJICHCTBUU
CO clacareabHbIMU (POPMHUPOBAHUSIMH.

[Ipy nokanmu3anuu HAa NYTH PACHPOCTPAHEHHsS] OTHA (C  y4eTom
HalpaBJIeHUs] BETpa) YCTPAMBAIOT OTCEYHBbIE TIOJIOCHI: HA HAMpaBJICHUU
pacrnpocTpaHeHHs MoXKapa pazouparoT Wik OOPYIINBAIOT CTOPAEMbIe KOHCTPYKIIUU
3aHUM, TIOJHOCTBHIO YHAISIOT M3 OTCEYHOW TIOJIOCHI  JIETKOBO3rapaembie
MaTepHallbl U CyXyI0 PaCTUTEIBHOCTb; JUUISl CO3/IaHUsI OTCEYHOM MOJIOCHI IIUPUHOM
10 50-100 M HeoOxoarMa TOpOXKHASE TeXHUKA (OYIIBI03€PHhl, TPEUIEPHI U T. 1I.).

[ToxxapHble TOApa3/eNeHUuss B MEPBYIO OYEpENb TYIIAT W JIOKAIM3YIOT
noXxapel Tam, rae HaxoasaTcs moau[36]. OQHOBPEMEHHO C TYIICHUEM IOXapOB
IPOU3BOAMTCS UX 3BaKyauus. [Ipu oThICKaHUU M 3BAKYyallMU U3 FOPSILETO 31aHUS
MOCTPAJABIIUX CIEIYET IOMHUTD, YTO:

— MOKap B 3JIaHUU PACIPOCTPAHAETCS MPEUMYILIECTBEHHO MO JU(TOBBIM
[1axTaM, JECTHUYHBIM KJIETKAM, I10 BEHTWISSHMOHHBIM KOpOOaMm;

— 1eNbIE OKOHHBIE ITPOEMBI B TOPSIIEM 3JaHUU CBUACTEIBCTBYIOT O TOM,

49TO B 3TOM IIOMCIICHHUHN HET J'IIOI[GfI WK OHHU HE B COCTOSIHHHN I[O6paTBC$I J0 OKOH,
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— CUJIbHOE IulaMsi B OKOHHBIX MpPOEMax CBUJETEIbCTBYET O MOJHOM
Pa3BUTHH TOXKapa Mpu OOJIBIIOM KOJIMYECTBE CrOPAEMbIX MaTEPUATIOB;

— CUJIbHOE  3ajJbIMJICHHME 0e3 IUIaMeHH -  TpU3HaK  OBICTPOro
pacrpOoCTpaHEHUsI OTHS CKPBITBIMU MYTSIMU U N0 KOHCTPYKIUSIM, €CJIU MPU 3TOM
JbIM TYCTOM U TEMHBIN, TO 3TO 03HAYAET TOPEHUE MPU HEJIOCTATKE KUCIOPO/Ia.

YcTpoiicTBO POE370B U HaBEJACHUE MepenpaB HEOOXOAUMBI ISl BBOJA B
ouar TMOpaXEHUs! CHacaTeNbHBIX (OPMHUPOBAHUN C TEXHUKOW U HBAKyallMH IIO-
pakeHHBIX. B mpoiiecce 3Tux paboT MpOU3BOJISAT:

— PEMOHT M BOCCTaHOBJICHHE MOBPEKIECHHBIX YYaCTKOB JIOPOT U JIOPOKHO-
MOCTOBBIX COOPYKECHUM;

— PacUYMCTKY 3aBaJICHHBIX YJIWII U MPOE3]IOB;

— MPOKJIAJKY KOJIOHHBIX MyTeH U npyrue padbotei[37].

Pemienrie 00 ycTpoiicTBE POE30B B 3aBajiax U MO 3aBajlaM MPUHUMAETCS
IPY HEBO3MOKHOCTH 00Be3/]a 3aBaJICHHBIX yYaCTKOB JIOPOT, a TaKXe MpU HeoO-
XOJIMMOCTH MOJIX0Aa TEXHUKU U MEXAaHU3MOB HEMOCPEACTBEHHO K MECTY padoT.

Ha 1 kM mromaan oyara HOpa)KeHHsS NPOTSHKEHHOCTh OPTraHU3yEeMbIX
MIPOE3/I0B 3aBUCHUT OT CTEIICHU Pa3pyLICHHUS:

— B 30HE MOJIHBIX Pa3pyLICHUN — 7 KM;

— B 30HE CWJIBHBIX pa3pylIeHu — 2 KM;

— B 30HE CPEIHUX pa3pylICHUN — 4 KM.

[Ipn OgHOCTOPOHHEM [BW)KEHUU, IIMPUHA TPOE3JAOB JOJDKHA OBITH HE
MeHee 3 M. IpU JBYCTOPOHHEM — HE MEHee 6 M, IIMPUHA MPOXOJ0B OKOJIO | M.
MakcuManbHbI MPOAOJIBHBINA YKIOH HE JIOJKEH MPEBBIIIATH JIJI1 MAruCTPaIbHbIX
npoe3oB 56, misg 60koBbIX — 30 %. JI0JDKHBI Takke COONIIOAaThCSI MUHUMAJIbHbIE
paanycbl TOBOPOTOB — COOTBETCTBEHHO 15 1 10 m. J[J1s1 0AHOCTOPOHHUX MPOE3/10B

HeoOxoaumo vepes kaxabie 200-250 M ycTaHaBIMBAaTh pa3be3bl.
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3.5.2 OnpeaesieHue MAaTEPHATIBLHOIO YIIep0a U YHCJIA JKePTB

HaneceHnHblii  4ype3BbIYAHOW  CHUTyallUel  MaTepUalbHBIN  yIIiepo
CKJIQJIbIBa€TCsl M3 MPsAMOro (paspylieHHe MPOMBIIIJIEHHBIX OOBEKTOB) U
KOCBEHHOT'O (HEJOIOIYYEHHBIN 10X0/l, TOBAPbI, MaTepUaJIbHbIE LICHHOCTH).

Jlnst  ompexdeneHuss mpsMoro  ymiepda  HeoOXOAMMO — pacmojararthb
CTOMMOCTBIO OCHOBHBIX (DOHJOB TMPOU3BOACTBA JI0 U TIOC]IE HACTYIUICHUS
YpE3BBIYAHON CUTyalMu. MIX pasHOCTh 1 €CTh BEIMYMHA MIPSMOr0 MaTEPUATIBLHOTO
yimepba. Jlns ee ompezeneHuss HEOOXOAMMO pacrosiaraTb JAHHBIMU O CTEIEHH
NOpa)kKeHUs1 00bEKTa, BHIYUCIISIEMON KaK OTHOILIEHUE MO0 MOpPaXEHHOM MIIoIaau
o0BeKTa K €ro oO0mel MIomaan, JU00 YHCIO MOPaKEHHBIX 3JEMEHTOB 3TOTO
00BbeKTa K X o0miemMy uuciy [32].

Jns ompeneneHusi cTeneHu mnopaxkeHuss D oObeKTa OT B3PHIBOB IIpH
aBApUAX HYKHO paccMaTpuBaTh 30HBI BCEX CTENEHEH pa3pyLIEHHUs, MOJIb3YSCh

ynporieHHoi Gopmyoi (Tabmuna 1):

Somop  Nnop
D= Sobw,~ NobLy,

rae S S - mnomans 00bEKTa, MOABEPrHYBLIASACS Pa3PyLIEHHIO, KM, — 00IIast
IUIOIIA(b 00BEKTA, KM™;
N,, — UHCIO TOPaXEHHBIX »JJEMEHTOB OObEKTa (3/1aHMM, IIEXOB,
COOPY>KEHHUM, CUCTEM).
N — of11ee 9icio 3JeMeHTOB 00BEKTA.

Tabmuua 1 — Crenenb nopaxeHus: 00bEKTa U pa3pyLICHUS

CreneHb NOpaKeHUsI Pazpymenus O6beM pazpylieHus
0,2 Cnaboe OTtnenbHBIE DIIEMEHTEI
0,2-0,5 Cpennee o 30%
0,5-0,8 CunbHOC 30 —50%
0,8 [TonHoe 50 — 100%
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Jns onpenenenus yucna KEPTB BO3MOKHO MCHOJIB30BATh CIIEIYIOIIEE

BBIPAKECHHUE:
n=Lcm

rie Loy — YHCICHHOCTH paboTaONIUX JaHHOW CMEHBI (BCEro MpeanpusThs).

VYuiep0 1 uucio KepTB, NpU CTUXUUHBIX O€JICTBUSIX MOJCYUTHIBAIOTCS, KaK
IPaBUJIO, IPU MPOBEACHUH KOMILJIEKCA CIIAcaTeNbHBIX padoT M Mmocie HuX. Yiepo,
HAaHECEHHbII O00BEKTaM U HACEJIIEHHbIM IyHKTaM MpU  3E€MJIETPSCEHUN)
ONpPENEIAECTCS  XApAaKTEPOM  3aCTPOMKM, B YACTHOCTHM €€ KadyeCTBOM W
WCII0JIb30BAaHUEM CEHCMOCTONKOTO cTpouTenbcTBaT15].

3.6 MeaunuHckoe odecnevyeHue MOCTPAJABIINX NPH yrpo3e U
BO3HUKHOBCHHMHU Pa3pylIMTEJIbHOI0 3eMieTpsiceHus (r. Maxaukasa)

[lepBeimu Ha mecto YC mnpuObIBalOT Opuragbl CKOPOW MEIUIIMHCKOM
nomoly, GQyHKIUOHUPYIOIIHE Ha 0a3e COXPAaHUBIIUXCS OJM3JIEKAIUX JIEYEOHBIX
yupexaennii. OkxaszaHne MEIMIMHCKOW mnomomu nocrpagasmuM npu  UC
OCYIIECTBISIETCS UMEIOIMMUCS 66 Opuragamu CKOpOW MOMOIIM, OCHAIIEHHBIMU
MEIUIMHCKUM HMMYLIECTBOM, MEIMKAaMEHTaMu B BUJE YKIanoK. bpuragst MY3
«CraHiusi CKOpol MEIUIMHCKOM TmoMoIu» r. Maxaukaia OKa3bIBalOT NEPBYIO
JOBpaueOHYI0 MEIUIMHCKYI0 U TMEpPBYIO BpadeOHYI0 MOMOIIb IMOCTPaJaBIINM
XKUTENSIM Toposia Maxaukana u B paguyce 50 km oT Maxaukainsl, Opuraabl CKOpou
MEAMIMHCKON OMOIIM B MyHHUIIUIAIBHBIX 00pa30BaHUAIX PECIyOJIMKH OKa3bIBAIOT
MEIMLIHMHCKYIO TOMOIIb HA TEPPUTOPHUH PANOHHBIX LIEHTPOB U B paaunyce 10-12 km
or Hux [17]. Bpauamu Opurag CkOpod MEAMIIMHCKOH MOMOIIM IPOBOJMUTCS
MEUITMHCKAs Pa3Be/Ka, BRISICHAIOTCA coxpaHuBinuecs Gouast JIITY u mo ananusy
OTUX JIaHHBIX YCTAHABJIMBAETCS MpPEIBAPUTENbHAS OLICHKA MEIWLIHUHCKOW U
CaHUTApPHO-dIUAEMUOTIOornueckoil obcrtanoBku B 30He YC. HMcxons u3 Hee,
BHOCSITCS ~ MPEJIOKEHUS HAYAJIbHUKY CIY»XObl MEAMIIMHBI  KatacTpod o
IPUBJICUEHUU JOMOJTHUTENbHBIX CUJI U CPEJICTBA CITYKObI MEAUIIMHBI KaTacTpod —
BpaueOHO-CECTPUHCKUX OpuTaa JJIs OKa3aHus NepBOU BpaueOHOM momornu. Bpems

UX TOTOBHOCTH B 3aBUCHMOCTH OT pekuMa (yHKUHOHUpoBaHus no UY+3. Takxke,
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cuiamMu Opuraja CKOpoil MEAMIIMHCKOM MOMOIIM, BpaueOHO-CECTPUHCKUX Opurajn
IPOBOJUTCS MEIMLMHCKAas COPTHPOBKA MOCTPAJAABIIMX, JOCTABJICHHBIX B
Oe3omacHyo 30Hy u3 ouara YC cnacatenbHbiMH (GopmupoBaHusMu. Ilocne
OKa3aHusl TMEpBOM BpayeOHONM W JOBpAaueOHOM TMOMOINM  OCYIIECTBIISIETCA
JNanbHEHIIass TOCHUTANIM3AIMs TOCTPAJABIINX B COOTBETCTBHHM C MpOQUiIeM
NOBPEXKJECHUNA B OJbKalliee COXpaHMUBIIEECS MHOronpodUibHOE JieyeOHOe
YUpEKACHUE.

KBanu¢uuupoBanHas u cieluagIn3upoBaHHAS] METUIIUHCKASI TOMOIIIb.

KBanudumupoBanHas MeAMIIMHCKAs MOMOIIb  IOCTPAJaBIIUM  IpHU
3eMJICTPACEHNN OCYILIECTBIsIETcs Ha 0a3aX COXPaHUBIIUXCS —OMM3IEKAIIUX
MHOTOMPO(MIIbHBIX JIeUeOHBIX yupexiaeHuili — ropojckux JIITY, meHTpasbHbIX
palionnbix OonbpHUIl [18]. Ilpu HeEoOXOAUMOCTH TPOBOAUTCS YCHICHHUE
COXPAHUBILIUXCS ~ CTAllUOHAPOB  HEIITaTHBIMH  (opmupoBaHusiMu  CiryXObl
MEIUIMHBI KaTacTpod — OpuragamMu CHEIUATM3UPOBAHHOW  MEIUIIMHCKON
MOMOIIM, KOTOpble (OPMHUPYIOTCS Ha 0a3e COXPAHMBIIUXCS  KPYIHBIX
MHOTONPO(PMIBHBIX JIEYEOHBIX YyUpeXJeHuM r. Maxaukaia (peaHUMAalMOHHBIE,
AHECTE3UOJIOTUYECKUE, 05KOTOBbIE, TPABMATOJIOTHYECKHE U T.1.)

Creunanu3upoBaHHas MEIULMHCKAs TOMOILb MOCTPaIaBILIUM
OCYIIECTBIISIETCS HA 6a3aX COXPAaHUBIIMXCS MHOTOMIPO(PMIHHBIX JI€UeOHBIX

yupexaeHui r. Maxaukana:

— MYV 3 «bonpHHIIa CKOPOU MEAUIIMHCKON TOMOIIW», T. Maxaukaia;

—I'V3 «Pecnybnukanckas KIMHHYECKass OOJBHUIIA.

Hemrratasie popmupoBanuss CMK

Ha ©6aze JIIIY TteppuTopradbHOTO 3APaBOOXPAHCHUS  PECITyOIHKH
cozmaercs 147 BpaueOHO-CECTPUHCKMX Opuraia, ¢ OOIIMM  KOJUYECTBOM
cienpasictoB — 508 demoBexk, B TOM uyuncine 147 Bpadyend. OBakyauus
MOCTPAAABIIEr0  HACEJIEHHS  OCYIIECTBIISICTCS  IOCJIE€  COOTBETCTBYIOLIEH
noArotoBku B Omwkaimme JIIIY, koropele 1O Mepe HEOOXOIUMOCTH

YCWJIMBAIOTCA HEHITATHBIMUA (DOPMHUPOBAHUSIMHU CITY>KObI MEIULIUHBI KaTacTpod —
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53 OpuragamMu CrelUaIU3UPOBAHHON MEIUIMHCKON momoinu. OHU co3jaeTcs Ha
0aze MHOTOMPOPMIBHBIX JICUEOHBIX YUpEKIACHUSIX T. Maxaukana W OCHAIICHBI
YKJIQIKaMU MEIUIIMHCKOro umMyiectna [10].

Jns  obecriedeHHs] CaHUTAPHO-DIHIEMHUOIOTUIECKOTO  OJIaromoaydust
HaceneHuss B PecnyOmuke Jlarectan ¢dynkmuonupyer TepputopuaibHOe
ynpasienne DenepalibHOW COy>KObl MO HaA30py B cdepe 3amuThl Mpas
norpebutenel u Omaromonyuust yenmoBeka no Pecnybnmuke Jlarectan (nmanee —
TEPPUTOPHAIILHOE YIPaBJICHHE). TeppUTOpPHAIILHOE YIPABJICHUE OCYIIECTBIISICT
CBOIO JIEATEIBHOCTh Ha TeppuTopuu PecryOnmku JlarectaH HEMOCPEICTBEHHO U
4yepe3 CBOM TEPPUTOpPUATBHBIE OpraHbl B MYHHIIMIAIBHBIX 0Opa30BaHUIX
pecIyOInKH.

Bcero ¢Qynkimmonupyer 6 TeppuTtopuanbHbIX OTAenoB (namee TO)
TepputopuansHoro ymnpasieHus: denepanbHOil CaykObl MO HaA30py B cdepe
3aIIUTHI TIpaB nmoTpedureneit u Omaromnonyyus yeiaoeka mo Pecnyonuke Jlarectan
¢ OOIIIUM KOJIMYECTBOM COTPYIHUKOB — 208 4elIOBeK:

Taxke B pecmyOnuke ¢yHknuoHupyer denepaibHOE TOCYIapCTBEHHOE
yupexaeHue 3apaBooxpanenus «L{lenTp ruruensl u sanunemMuosioruu B PecmyOnrke
Harecran» momuumHeHus DenepanbHON CIYKOBI MO HAA30py B cepe 3ammThl
paB MOTpeOUTENeH U O1aronoy4rs yeaoBeka. B MyHUIIMITAbHBIX 00pa30BaHUAX
pecnyOnuku QyHKuoHupyer 16 ¢unnanoB denepanbHOTO TOCYAAPCTBEHHOIO
yapexaeHus 3apaBooxpaneHus «lleHTp ruruensl u snuaemMuoiorun B PecriyOnuke
JlarecTan» ¢ OOIIUM KOJIMYECTBO CIIEIUATUCTOB -512 yemoBek [20].

Hemrratabie hopmupoBanus ciy>kObl MeAMIIMHBI KatacTpod PecmyOnuku
Jlarectan caHUTApHO-MIPOTHUBOIMHIEMHUOITHIECKOTO MPOPHIIS:

—1 C30, co3mansbli Ha 0aze TeppUTOPHAIBHOTO  yIPABICHHUS
denepanpHOil CcIyKOBI MO HAA30py B cdepe 3aIuThl MpaB HoTpeduTene u
Osaronostyuus yenoBeka no Pecnyonuke Jlarectan;

—21-Opuraga »>nuApa3BEIKA B KKIOM MYHHUIIMIAIHLHOM OOpa30BaHUU

peciyOInKH ¢ O0IIUM KOJMYECTBOM JIMYHOTO cOcTaBa — 84 yel.
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B pecnyOnuke He wuMeeTcsi BO3MOXXHOCTH [IJIi  Pa3BOpAUYUBAHUA U
ABTOHOMHOTO ()YHKIIMOHUPOBAHUSI MEIUIIMHCKUX MYyHKTOB, MOJIEBBIX TOCTIHTAJICH
u ap. MeaunuHckas 1noMonls Opu Bo3MOXHBIX UC, CBS3aHHBIX C
3eMJICTPSICEHUSIMHA, MOJXKET OKa3bIBaThCA Ha 0a3e CyIECTBYIOMUX JIeYeOHBIX
YUPEKACHUSIX PECITyOINKH.

Pe3epBbl MmeauiinHCcKOrO MMyIecTBa PecriyOonuku Jlarectan s oka3aHuUs
MEeIUITMHCKOM momornu noctpanabmuM B UC 1o cocrtosauto Ha 1.01.14r.

[To coctostamio Ha 1.01.14 r. 06ecie4YeHHOCTh HACEICHHSI METUKaMEHTaMHU
U MEIUWLIHMHCKUM HMMYIIECTBOM B 30HaX BEPOSTHBIX YPE3BBIYANHBIX CHUTYalHil
BKJIFOYAET B ce04:

1. TabenpHOEe wMymecTBO (opmupoBannii CMK (ciyx0bl MeIUIIUHBI
karactpo) PecriyOnuku Jlarectan:

— 147 BpaueOHO-CECTPUHCKUX OpuUTraja, UMYIIECTBO KaXJI0W pacCUMTaHO Ha
50 mocTpagaBmux (Bcero Ha 7350 mocTpaaaBiInX);

— 66 Opurag CKOpod MEIUWIMHCKOM TIOMOIIM, HWMYIIECTBO Kaxaou
paccuutano Ha 10 noctpanabmmx (660 mocTpagaBIInX);

— 53 Opuraj cienuaIn3upOBaHHONM MEIUIIMHCKOMN MOMOIIM, UMYILIECTBA
KaxJ10M Opuraapl paccuutano Ha 10-12 noctpanapimmx (636 nmoctpagaBIInx).

Bcero 3anac menukamMeHTOB M Mea.umylectBa GopmupoBanuii CMK
paccuuTanbl Ha 8646 mocTpaaaBIINX.

2. 3anac MEIUKaMEHTOB W Mea.umyliectBa npu MVY3  «l'opoxackas
CTaHLMS CKOPOM MeAUIIMHCKOM oMoty r.Maxaukansl — Ha 100 noctpaiaBmmx;

3. 3anac meaukaMeHTOB M Mea.umyiiectBa npu ['Y3 «PecnyOnukanckas
KiuHu4yeckas OonbHHMIa Ha 100 mocTpajgaBIMX MPU OTIAEICHUM 3KCTPEHHOW U

IUIAHOBO-KOHCYJIbTATUBHOW ITOMOILIH.
4. Ha cxnane I'VII «Jlar-®Dapmarivist uMeeTcst pe3epB JICKapCTBEHHBIX
cpenctB I'Y3 «PecnyOnukaHCKUil TEPPUTOPUATBHBINA LIEHTP MEAULIMHBI KaTacTpod

PJ1», paccuntanusiit Ha 300 noctpagaBmux Ha cymmy 1 568 700 pyOnei.

68



5. 3anac meaukamenToB JIITY PecniyOnuku Jlarecran Ha 72 yaca

paboThI (3-X CyTOUHBIH).

Bcero B pecriyOunnke 3amnac MeIMKaMEHTOB U MEIMIIMHCKOTO UMYIIIECTBA
umeeTtcs Ha 9146 noctpagaBmux 1 Ha 72 4aca paboThl B aBTOHOMHOM PEKHUME

kaxaoro JIITY [37].

I'V3 «/larecranckas pecnyOiauKaHCKasi CTaHIUS MEPETUBAHUS KPOBH»
(PCIIK) umeer 00BEM 3aroToBKH AOHOPCKOM KpoBu oT 6000 JHUTPOB B TOM H
Oosee, CyTO4YHbII OOBEM 3aroTOBKM KpOBM B cpeaHeM cocraBisier 24,6 1. B
peXUME MOBBIILIEHHON TOTOBHOCTH K 00BEMY MOBCEHEBHOM 3arOTOBKHU JOOABUTCS
3aroroBka kpoBu Ha 100 monopoB (50 mutpoB). Ha PCIIK co3nman pesepB Ha
ciyuait YC B pacuére Ha 200 noHOpOB, 3anac anb0ymuHa a0 50 ¢gakonos o 100
. (500mi1.), 2-3 nHEBHOM 3amac 10 15 1. 3puTpouHUTapHOil Maccel, 10 | TOHHBI
630 JUTPOB CBEXKE3aMOPOXKEHHOM TMa3Mbl (Ha KapaHTUHU3auuu). llpu
BO3HUKHOBEHUU upe3BblyaiiHpix curyauuid PCIIK moxer paborath B 2 CMEHBI U
npUHUMAaTh B cMeHy 10 100 1oHOpOB.

B PecnybOnuke [larectan umeercs 9 OT/ACNCHWI TMepelvBaHUsS KPOBHU.
O6bem 3arotoBku kpoBu B OIIK konebnerca cpeagnem ot 70 no 300 muTpos
KPOBHU B TOJl, CyTOUHBII 00BEM 3aroTOBKH JOHOpPCKOM kpoBu B Kaxaom OIIK B
cpenHeMm coctaBisier 2,2 nurpa (5 JOHOPOB), MPU Yrpo3e M BO3HUKHOBEHHUH
ype3Bbryaitbix cutyanuid B OIIK paitonoB pecnyOnuku MoryT npuHsaTh 10 20-40

noHopoB (Bcero 300-600 10HOPOB).

I'naBa 4. Oprann3zanus ynpapJjieHHus JUKBHIANUell Ype3BbIYaiiHOM
CUTYALIUM NMPH 3eMJIETPACEHUH, B MYHHUIUNIAJILHOM 00Pa30BaHMH CeJI0 XUB

XHUBCKOro paiioHa

OCHOBHOM M TJIaBHOM 3a7aveil Mpu MPOBEICHUMN aBapHilHO-cracaTeIbHbIX
U JPYTUX HEOTIOXHBIX PaboT mo aukBupanuu mnocieactBuit YUC, B pesynbrare
3€MJIETPSICEHUH, SIBISETCS COXPAHEHHE KU3HU W 3J0pPOBbs JIOJEH, CKOpeiiliee

BOCCTAHOBJICHUE DPa3PYLICHHBbIX 3JaHUM. PelieHue 3ToW 3aJadyv 3aBUCHUT OT
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OpraHu3alyy YIPABJICHUS B 30HE YPE3BbIYAMHOW CUTYalIUH.

lenpro paznena SABIAETCS OpPraHU3alds YIPABICHUS IIPU  JMKBUAALUU
IIOCJICICTBUN 3EMJIETPSICEHHUS.

4.1 OnoBeleHne HaceJJeHUs M JOJLKHOCTHBIX JIMIL PH

BO3HUKHOBCHHH ‘lpC3BbI‘-IﬂﬁHbIX chyaunifl, CBA3AHHBIX C 3€MJICTPACCHUEM

[Ipu Bo3HukHOBeHMHN YC 110 CpeACcTBaM CBSI3M OMOBELIAIOT JKUTEJIEH cella:

1) IO TPOMKOrOBOpSIIEH CBSI3W Ha TEPPUTOPUU OOBEKTOB 3IKOHOMMKH,
MECTax, I'/I€ YCTaHOBJIEHbI TPOMKOIOBOPUTEIIH;

2) 3ByKOBbIMU cupeHamu Maiind Y MB/I.

OnoBemenre W cOOp JIMYHOTO COCTaBa OOBEKTOB JKOHOMUKH U

dbopMHUpOBaHUN  OPraHU3YIOT W  OCYHIECTBISIOT PYKOBOJIUTENN OOBEKTOB

SKOHOMHUKHU [32].

Unensr KUC u OIIb omoBemarTcs B Teae(OHHOM pPEXHUME 4epe3 OTACIH

EJJIC OnepaTtuBHO-IEXKYpPHOU CIyKObI cesa XuB.

CymecTByronasi CUCTEMa CBSI3M ITO3BOJIIET ONEPATUBHO PEIIATh BOIPOCHI
YCTOMYMBOTO YMpaBJIeHUs cwiaMu MU cpeAacTtBamu 1o JukBuaanuuu YC u ee
IIOCJIEJICTBUS, TAKIKE CBOEBPEMEHHO IIPOU3BOJAUTH ONOBELIEHUE B CIIy4ae yrpo3bl U

BO3HUKHOBEHHUHU YpE3BbIYAHON cuTyauuu [33].

OmnepatuBHbiil AexypHbid EJI/IC cena XuB, npu nojy4eHUH COOOIICHUN O
BO3HUKHOBEHUU YPE3BbIYAHON CUTYaIINU:

1) cobupaet uHpopManuio no HaxkTy pa3pyueHust KUIbIX JOMOB

(MCTOYHUK, BpeMs MOTyYeHUs! HH(OpMAaIMU, MECTO OOHAPYKEHHUS);

2) moaTBepKAaeT MHPOPMAIIHIO TOCPEACTBOM IMOIYUCHUS HHPOPMAIHH OT
OTBETCTBEHHOIO. YTOYHSET COCTAaB CHJI U CPEACTB, 3aJCHCTBOBAHHBIX Ha
JIMKBUJALAIO IPOUCIIECTBUS,

3)moBogutr wmHBopMmarmo g0 IL[YKC MUC Poccum mo P o

MMPpOU30MCANICM 3aTOIINICHUH,

4) momywaer wuHGOPMAIMIO OT ONEPATUBHOM TIPyNIbl C MecTa
POUCIIECTBUSA
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(XapakTep TOBpPEXKICHHS, KOJIMYECTBO €AWHUIl TEXHUKM M  IepcoHaja

3a/ICMICTBOBAHHBIX ISl YCTPAHEHUS, TIPOBOAUMBIE MEPOIIPUSITHUSA);

5) nosydaer HHGOPMALUIO OT PAallOHHOM aIMUHUCTpaLUu ceia (IpUYrHa U
XapakTep MPOUCIIECTBUS);
6) onogemtaet oneparuBHoro aexypHoro I'Y MUC Poccun o P/1 o

BO3HUKHOBEHHH YUC M BBIIMOJIHEHHBIX MCPOIIPUATUAX

[Tocne omenku o6ctanoBku npeacenareseM KUC u OIIb c¢. Xwus

opranusyetcs nepeBosl 38eHa TII PCUC B pexum «Upe3BbpluaiiHas CUTyalusD.

[Tocne onoemenust 0 Bo3uukHOBeHUH UC 1 cOopa pyKOBOASIIETO COCTaBa
IPOBOJAT MEPONPUATUS 1O YIPABICHUIO XOJOM BBINOJHEHUS pPabOT 1o

nukBuaanuu YC[38].

4.2 CTpyKTypa ynpapjieHHsl JHKBHAALMEHd 4Ype3BbIYaAHHBIX
CUTYallUii B MYHUIMIIAJIbHOM 00Pa30BAHUU «C.XUB»
VYmpanenue paboramu no aukBupauuu nocieactBuil YC naumHaeTcs ¢
MOMEHTa BO3HUKHOBEHHSI UYPE3BBIYAMHOW CHUTyallMd W 3aBEPIIACTCS IIOCIE €€

JJUKBUOAIINH.

VYrpasneHue Npu JIMKBUIAAUUM YPE3BBIYAMHBIX CUTyalldd 3aKIIOYACTCS B
pykoBojctBe criiamu PCUC npu npoBeieHNN aBapUHHO-CIACATENbHBIX U IPYTUX
HEOTJIOKHBIX pPabOT. [7aBHOW 1eNbl0 yOpaBJICHHS SBISETCS OOecreueHue
3¢ ()EeKTUBHOTO UCHOJIB30BAHUSI CHJI M CPEACTB PA3IMYHOTO MpETHA3HAYCHHUS, B
pe3yiibTare 4ero pabOThl B 30HAaX YPE3BBIYAWHBIX CHUTyallud JOJDKHBI OBIThH
BBITIOJTHEHBI B TMOJHOM OOBEME, B KpaTdallliue CPOKHU, C MHUHUMAIbHBIMU
NOTEPSMH HACEJIEHUS U MaTepUalbHbIX cpeacTs [18].

OOcTaHOoBKa AHAIIM3UPYCTCA II0 J3JIECMCHTaAM, OCHOBHBIMHU H3 KOTOPBIX

SABJIAKOTCA:

. o0t XapakTep 0OCTAaHOBKHM B pallOHE MPEACTOSIINX ACHCTBUH,

XapaKTep MECTHOCTH, COCTOAHUC HACCIICHU S,
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. COCTOAHHUEC KOMMYHHKaHHﬁ, IIOAXOAbI K 30HEC 3aTOIIJICHUA,

. BU/BI, 00BEMBI U YCJIIOBUS HEOTIIOKHBIX pa60T;

. noTpeOHOCTh B CHJIAX M CpEeACTBaxX [UIsl MpOBeldeHUs paboT B

BO3MOXHO KOPOTKHE CPOKHU;

. KOJIMYECTBO, YKOMIUICKTOBAHHOCTh, 00ECIIEYCHHOCTh U TOTOBHOCTh K
JEUCTBUSAM CHWJI U CPEACTB, IOCIEIOBATEIHHOCTh WX BBOAAa B 30HY UYC mis
BBITIOJIHEHUS paloT.

BBIBOI[BI N3 OLCHKH 00CTaHOBKHU M MMPCIIOKCHUA 11O UCIIOJIB30BAHHUIO CHJI

" CPCACTB JOKJIAABIBAOTCA PYKOBOAWUTCIIIO JIMKBU AT I-IpGSBBI‘-IEII;'IHOI\/'I CUTyallhH.

|I'Ipe,ﬂ,ce,u,aTenb KHC v OB c. KMBI

| OnacHsie FHACTEIT l

CHIBI M

HOC]’IO}}TE YHACTHEOB f—
- CDEOCTE A

I I ANMBHHCTPAIHA Ceyla XHE
IIvHETBI

chopa I1IBP I

I A MMHEHHECTPAITA paioHa

[Muc ] [vBa]
Pucynok11. Cxema pa6otst KUC u OIIb c¢. XuBa 1o 3amure HaceJIeHUs U
TEPPUTOPHIL OT 3eMIIETPSICEHUU.
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I'maBa S. ®uHaHCOBBIH MEHEeKMEHT, pecypcod(p(PpeKTHBHOCTH U
pecypcocoepexeHust
5.1 OueHka KOMMEpPYECKOr0 NOTEHIMAIA U NMePCIEeKTUBHOCTH
NMPOBEACHUS HAYYHBIX UCCJIETOBAHUM C MO3HMIUU PecypPCco3IPPeKTUBHOCTH U
pecypcocOepexeHus
5.1.1 IloTeHuMANBbHBbIE OTPEOUTEIN Pe3yJbTATOB HCCJIEI0BAHUS
BoimyckHass  kBanudukanuoHHas pabora 1o Teme «ObecrneueHue
Oe3omacHOCTH TIpH 3eMJyleTpsceHnr B JlarecTane» BBITIONHAETCS B KadeCTBE
NPOEKTHOW  paboTbl  juisi  TOMCKOTO  TMOJUTEXHUYECKOTO  YHUBEPCHUTETA.
3auHTEpECOBAHHBIMHM JIMIIAMU B TIOJYYEHUM MOJCNIEH yepTexed OyayT SBISIThCS
caenytomue opranuzanuu: TITY, I'Y MUC no Pecnyonuke Jlarectan, [ICC u ap.
CyTp paloThl 3aKkiIO4aeTcss B MOJCIMPOBAHHME TyTeW »dBaKyallud U

MIPOBEICHHSI AaBapUIHO-CIIACATENbHBIX PA0OT MPH 3EMIIETPSCEHUH.

CerMeHTHpOBaTh PHIHOK YCIyT MO pabOTe C MPOEKTaMHU IO MPOU3BOJCTBY
MyTel 3BaKyallii MOKHO IO CJIEAYIOIMM KPUTEPUSM: MACTIOPTU3ALUS TEPPUTOPUH B
Clly4ae 3eMJIETPSICEHUS U OpraHU3alUsI-3aKa3unuK

Tabnuua 3 — Kapra cerMeHTHpOBaHUs PhIHKA YCIYT M0 00ECIIEYEHUIO
MAacCMOPTU3AIUU TEPPUTOPUH B CITydae 3eMIIETPSICEHHUS

[Tnan [Inan »Bakyanuu [1nan [Inan
3BaKyaluu HaceJIeHUs IBaKyalu IBaKyanuu
HaceJIeHUs YTBEpP)KJICHHBIN HAa | HaceJIeHUs HaceJIeHUs
yTrBepAeHHbIH | 2005 . YTBEPKICHHBIN | yTBEPKICHHBI
Ha 2000 r. Ha 2010 . i Ha 2015 1.
XuB - - - 3

2 = | Xopemk

2 g | OPeA 1 2 I 2

5 2

)

5 5 | lunur

Q =

£ 2 2 1 2

1 — [ITa6 I'O YUC no Pecnybnuke JlarectaHn.
2 —T'Y MYC Poccuu no PeciyOnuke
Harectan. 3 — Ctynent TIIVY.



Kak BuaHO W3 KapThl CErMEHTHMPOBAHUS, NMACHOPTHU3ALMUS TEPPUTOPUU B
ClIy4dae 3€MJICTPSCEHUs] HE MMEET KOHKYPEHTOB Ha CETMEHTAX, IJI€ 3aKa3uyMKaMHU
spisiercs MUC u BY3b1 Poccuu, mostoMy OH sBiIsieTCss HanboJiee MepCreKTHBHOM
pa3pabOTKOI.

Ananms KOHKYPCHTHbBIX TCXHUYCCKMX DCHIGHI/Iﬁ

CusnbHbIE U cilabble CTOPOHBI pa3pabOTOK KOHKYPEHTOB MPUBEICHBI B I1aBe 5.
Tabmuua — OneHouHas Kaprta Juisl CPABHEHHSI KOHKYPEHTHBIX TEXHUYECKUX PELICHUN

(pa3paboToK)

Konxypenmo-
Bannwi
Bec cnocobnocmob

Kpumepuu oyenxu kpumepus | by | B | B | Ky | Ka | Ke

1 2 3 4 5 6 7 8

Texnuueckue Kpumepuu oyeHKu pecypcodaghghekmugnocmu

1.0uenka onacHbIX (PaKTOPOB ISt 0,2 5 3 4 1 0,3 0,4
MIPOXKUBAIOLIETO HACETEHUSI.
2.CocTosiHHE 3alUTHBIX 0,1 5 3 2 1 | 045 0,3
COOPYKEHHIA.
3.Konu4ecTBo 3a/1eMICTBOBAaHHBIX B 0,15 4 2 3 0,6 | 0,3 0,45
ABAKyaIuy €IMHUI] TCXHUKH.
4.CocTostHue yTeH dBaKyaluu. 0,1 4 5 2 04| 0,6 0,3
5.)KuzneobecnieueHue HaceleHnue Mpu 0,15 4 3 4 06 | 0,5 0,7
ycC
Oxonomuueckue kpumepuu oyenku d¢hghexkmusnocmu
1. KoHKypeHTOCTIOCOOHOCTh 0,1 4 3 2 04| 03 0,2
2.Ilena 0,1 5 4 4 05| 04 0.4
3.IpeanonaraeMslii cpok 0,1 5 3 4 105103] 04
JIEHUCTBUS
Hroro 1 36 25 25 5 13,15 3,15

Nrtorom ananusza BJISIETCS TO, YTO MOJEJIb, CMOJAEIMPOBAHHAS B TUILIOMHOM
pabote, >QpexTuBHEH, YeM MOJENH KOHKYpeHTOB. KOHKypeHTHOE MperMMyIIECTBO
[IaCIIOPTU3ALMU TEPPUTOPUHU B CIIyHYae 36MIIETPSCCHUS:

— OTBEYAET COBPEMEHHBIM TpeOOBAaHUSAM U CTaHJAPTAM KayeCcTBa;

—  JaeT BO3MOXXHOCTb CBOEBPEMEHHOIO HH(POPMHUPOBAHUS HACENCHUS W

COCTaB CHJI 1 CPCACTB PACIIONIOKCHHBIX Ha TCPPUTOPUN HACCIICHHOI'O ITYHKTA,



— MPOCTOTA B OOCITYKUBAaHUU;

— IIpucMmiicMas cHa.

5.1.2 SWOT-anauu3
Ta6mumna 5 — Marpuma SWOT

CuibHbIE CTOPOHBI
HAY4HO-
HCCJ1e10BATEIbCKOr0

NpoeKTa:

C,. BoctpeboBaHHOCTH B

paspaboTke.

C,. CoBmecTHas pa3zpaboTka

co ciyxx6amu [ICC, I'Y

MUYC no [larectanckoi

peciyOIuKH.

C;. Hannuue

(bMHAHCUPOBAHUS.

Cialble CTOPOHBI HAYYHO-
HCCJIe10BATEILCKOT0
NnpoeKTa:

Cmy. OtcyTcTBHE
MOJHOLEHHOM MPOEKTHOMN
pa3paboTKH.

Cu,. OrpannyeHHas
00J1aCTh TIPUMEHEHUSI.

Ca;. Hebonbioe
KOJIMYECTBO
CTAaTHUCTUYCCKUX JaHHBIX.
Cay. [IpobGnema noBeneHus
uH(pOpMaIIUU 10 HACEICHUS
o Bo3moxxHou YC.

Cas. bonbiine 3arpatsl Ha
pean3almio.

Bo3mo:xHocTH:

B:. IlosBrnenune
JIOIIOJTHUTEIBHOTO CIIpPOca
Ha IIpeJIaraeMblil TUIaH.

B.. I1oBEhIIlIEHHE CTOMMOCTHU
KOHKYPEHTHBIX pPa3paboTOK.
B;. Bo3M0XXHOCTh
OpraHu3aIuy MapTHEPCTBA
Mexay ciyx6amu MUYC u
TIIV.

B,. IloBeilIeHNE YyPOBHS
JKH3HEOOeCIIeueHUS
HacesneHus Bo Bpemst UC.
Bs. Pa3Butne
KOMMYHHUKAIIMN MOCEJIKA.

- B pesyinbrare
HCIIOJIb30BaHUS
COBPEMEHHBIX TEXHOJIOTHIA
MTOBBICUTCS] CKOPOCTH
nokanuzanuu YC.

- YBenuuutes JKOH B UC.

- Hogelimast maTepuanbHO-
TeXHHUYecKas 6a3a mO3BOJIUT
ONEpPaTUBHO pearupoBaTh Ha
qcC.

- CHMXeHue yucia
MOCTPAIaBIINX CPEIH
HACEJICHUS.

- Pa3Butne BCeCTOPOHHETO
JKOH.

Yrpo3ssr:

¥Y.. [losBIeHnEe HOBBIX
TEXHOJIOTHI.

Y,. [losBIeHNE HOBBIX
KOHKYPEHTOB.

Y. HecBoeBpeMeHHOE
¢duHaHCOBOE OOECTIeYeHNE
MPOEKTa CO CTOPOHBI
WHCTUTYTA.

V.. CHmkenns
MPOAOJIKUTEIIBHOCTH

ﬂeﬁCTBHH IJIaHa 5BaKyaluu.

¥s. [lepecesieHne nocenka.

- Co3natb cucremy
OIIOBELICHMSI HACEIICHMUS.
- 3aIUIaHUPOBATH 3AIUTHBIE
COOPYKEHMS JUIs
HACEJICHUS.

- Haiitu npyrux
MHBECTOPOB.

- [lepecmoTtpeTs 1an
HBaKyalMy HACEIICHMS.

- [IpoextupoBats I1aH
9BaKyalUH IS IPYTUX
HACEJICHHBIX ITyHKTOB.




OnucaHue CUIBHBIX U CJIA0BIX CTOPOH HAYYHO-UCCIIEI0BATEIBCKOIO MPOEKTA,
€ro BO3MOXXHOCTE M Yrpo3 IMPOUCXOAUT HA OCHOBE pEe3yJbTaTOB aHaIU3a,
MIPOBEICHHOIO B MPEIBIIYIINX pa3/enax 0akanaBpCcKoi paboThI.

BrIsiBIIEHHE COOTBETCTBUS CUIIBHBIX M CIIA0BIX CTOPOH HAYYHO-HCCJICA0BATCIbCKOT'O

IIPOEKTA.
Tabnuua 6 — UHTepakTuBHas MaTpuila npoekra |
CuinbHBIE CTOPOHBI IPOEKTA
Cl CZ C3 C4 CS
B, + + + + +
BosmoxknocTn B> + 0 + + +
IIPOEKTa B; + 0 + + +
B4 0 0 + + +
Bs 0 + + 0 +

Ananu3 tabnuubl 4 (CunbHble CTOPOHBI PoekTa U BO3MOXKHOCTH): BCiCoC3CyCs;
B1CiC3C4Cs; B3CiC3CyCs; B4C3CyCs; BsCoCsCs.

Tabmuma 7 — UHTepakTUBHAS MaTpHIlA MPOEKTA 2

Crnabble CTOPOHBI IPOEKTA
CJ'I1 CJ'Iz CJ'I3 CJI4 CJ’I5
B, - - - - -
Bo3moxHoCTH B> 0 0 0 0 +
MPOEKTA B; - + 0 - -
B, - + + - -
Bs - + - - 0

Anamu3 tabmuubl 7 (Cnabble CTOpOHBI MpoeKTa U BO3MOXKHOCTH): B,Ciis;

B3CJ’I2; B4CH2CJI3; B5CJI2_

Tabnuna 8 — UHTepakTHBHAs MaTpulia MpoekTa 3

CuIibHBIE CTOPOHBI MMPOEKTA
Cl C2 C3 C4 CS
N\ 0 0 0 0 +
Yrpo3el Y, + + + + T
MPOEKTA V3 + + 0 0 R
v, + + + + 0
Vs 0 0 0 + +




Anamm3 Tabmunel 8 (CumiibHBIE CTOPOHBI TpoekTa W yrpossl): YCs;
V1CiCoC5C4Cs; V3C1Ca; ViCiCaCsCy; VsCaCs,

Tabnuna 9 — UnTepakTuBHas MaTpuila npoekra 4

Cnabble CTOPOHBI MPOEKTA
Cm Ci, Ci; Cny Cus
VY, 0 0 + - +
Yrpo3sl Y, + 0 0 + +
IPOEKTa \E + - 0 0 +
VY, + + 0 0 +
Vs - 0 0 0 +

Anamm3 tabnuiel 9 (Cnabsie ctopoHsl mpoekTa u yrpossl): Y CmsCrs;
yzCH1CH4CH5; Y3CJ'I1CJ'I5; y4CH1CH2CH5; V,Cis.

5.2 OnpeneJieHue BO3MOKHBIX aJIbTEPHATHB NMPOBEIeHNSI HAYYHBIX
HccJIe10BaHuM

Tounas popmyrpoBka MpoOIEMBI HCCAETOBAHUS U PACKPBITUE BCEX BAXKHBIX
MOP(OJIOTUYECKUX XAPAKTEPUCTUK METOUKH UCCIIEIOBaHUS IPUBEACHBI B pa3jenax
«IIporpamMma o o0ecreyeHuIo 3alnThl HAceIeHUS! U OOBEKTOB KU3HEAEATEIbHOCTH
[P BO3HUKHOBEHHHU 3eMIleTpsiceHu» U «Beenenue» BKP.

Br16op Hanboee xenarenbHbIX (PYHKIIMOHAIBHO KOHKPETHBIX PEIICHHM.

Bo3MmoskHbIE BapuaHThI pEIIeHUs] TEXHUYECKOW 3a/1auu:

A1B1BIT'l- BeposTHOCTh BO3HMKHOBEHUS 3€MIIETPSICEHUS B HACEICHHOM
nyHkTe, Hapyuienue Tpeboanuit ['OCTa mnpu crpourtenbcTBe, HecoOJ0IEHUE
HOPMATHBHO-IIPABOBOM 0a3bl, HApYIIEHWE TPEOOBAHMI MPU PEILICHUH TPOOIEMBI;

A2Bb2B212-BepoaTHOCTh ~ BO3HUKHOBEHUS T  CTENEHb  YCIOXKHEHUS
00CTaHOBKH, HapyllleHHe TpeOOBaHUW rocTa MPHU CTPOUTENHCTBE + BO3SHUKHOBEHHE
yrpo3bl UC, HecoOm0ieHue HOPMAaTUBHO-TIPABOBOM 0a3bl + BHECEHHE M3MEHEHUU B
HOPMAaTHUBHO-IIPaBOBYIO 0a3y, HapyllleHue TpeOOBaHMI MPHU pEUIEHUU TPOOIEeMbl +
OTCYTCTBUE (DMHAHCUPOBAHUS MPU PELICHUU TPOOJIEMBI;

A3Bb3B3I'3-BepoaTHOCTh BOSBHUKHOBEHUS + CTENEHb YCIOXKHEHUS + YPOBEHb
BO3pacTaHusl, HapyllleHue TPpeOOBaHUI rocTa MpU CTPOUTENHCTBE + BOSHUKHOBEHHUE

yrpo3bl YC + oTCyTCTBHE JOKYMEHTALIMH, HECOOIIOAEHIE HOPMATUBHO-IIPABOBOM



Tabnuua 10 — Mopdonorudeckas MaTpua Ass NacnopTU3anus TEPPUTOPUH B
cllydae 3eMJIeTPSCEHUs

1 2 3 4
A.Pucku BepositHoCTh BepositHOoCTh BepositHocTh BepositHocTh
BO3HUKHOBEHUS BO3HUKHOBEHHUS | BOBHUKHOBEHUS
MO3HUKHOBEHUS | BOSHUKHOBEHUS
3eMJICTPSICEHUS  HA +CTEIEHb +CTEIECHb
TEPPUTOPUU +CTeneHb YCIOXKHECHUATYP | YCIOXKHECHUATY
HAaCEJIEHHOT O OBEHb pOBEHb
YCIIOXKHEHUS
IIyHKTa BO3pacTaHMs BO3pacTaHusty
BEJIMYCHUE
KOJIMYECTBA
b. Undpactpykrypa | Hapymenue Hapymenue Hapymenue Hapymenue
HACeJIEHHOTO . TpeboBaHUt TpeboBaHU TpeOoBaHMIA
TpeOoBaHMIA
MyHKTa rocra Ipu | rocta Ipu | rocTa npu
rocra IIPH | CTPOUTEINILCTBET | CTPOUTENLCTBET | CTPOUTEINLCTBET
BO3HUKHOBEHHE | BOSHHUKHOBEHHE | BOZHUKHOBEHHUE
CTPOUTEILCTBE
YIPO3bI UC YIpo3bl yIpO3bI
UC+orcyrcBue | UCHorcyrcBue
JOKyMEHTAIluu | JOKYMEHTaIlu!
+OTCYTCTBUE
COOPYKEHHI
B.Hamuuue HecoOmonenne | HecoOmonenue | HecoOironeHue
HOPMAaTHBHO- HOPMAaTHBHO- HOPMAaTHBHO- HOPMAaTHBHO-
MIPaBOBO Oa3bI MpaBOBOM 0a3bl | MPaBOBOM MPaBOBOM
0a3pI+BHECCHHE | Oa3bItBHECCHHE
W3MEHEHUH B | UBMEHEHMI B
HOPMAaTHBHO- HOPMAaTHBHO-
MpaBOBYIO 0a3zy | MPaBOBYIO
0a3y+oTCyTCTBI
€ HOpPMaTHBHO-
IPaBOBOM 0a3bl
I".CriocoOb1 Hapymenue Hapymenue Hapymenue Hapymenue
perieHus mpoOaemMbl | TpeOoBaHUM Mpu | TpeOoBaHUM MpH | TpeOoBaHUM MpHU | TpeOOBaHUI
perieHuu perieHun perieHnn MpU  pPEIICHUU
poOIeMbI poOJIEMBITOTCY | TPOOJIEMBITOTCY | TPOOIEMBI+TOTC
TCTBHE TCTBHE YTCTBUE
¢uHaHcupoBaHu | (MHAHCUPOBAHU | (PMHAHCUPOBAH
S TpU PEUIeHHUH | s TPH PELIeHUM | us npu
MPOOJIEMBI MpOOJIEMBITOTCY | pEIICHUN
TCTBUE MTOMOIIU | MPOOIEMBI+OTC
CTOPOHHUX yTCTBUE
OpraHu3aIni OMOIIHA
CTOPOHHUX
OpraHu3anuin+o
TCYTCTBHUE
3aMHTEpPEeCcOBaH
HOCTH B JaHHBIX
MeToJ1aX
pelieHus

POOIIeMBI




0a3pl + BHECEHHME HU3MEHEHMl B HOPMATHBHO-NIPaBOBYK 0a3y + OTCYTCTBUE

HOPMATHBHO-TIPABOBOM 0a3bl, HapylleHWe TPeOOBaHUI MPHU PEIICHUU TMPOOIEMBbI +

OTCYTCTBUE (PUHAHCUPOBAHMS TPU pEUICHUH NpoOieMbl + OTCYTCTBUE MOMOIIU

CTOPOHHUX OPTaHU3allNM;

5.3 Ils1aHupoBaHMeEe HAYYHO-UCCJIEI0BATEILCKUX PAa00T

5.3.1 CTtpykrypa padoThl B pAMKAaX HAYYHOI'0 MCCJIeI0BAHUSA

Tabnuma 11— Ilepeuens 3TanoB, paboT U pacnpeieIeHUe UCTTOTHUTENEH

OcHOBHBIE TalbI Ne Conep:xkanue pador Jo/xHOCTH
Pa6 HUCIIOJTHUTEJIS
Co3pnanue Tembl | 1 CocraBienue u yTBepkJIeHHe TeMbl | HayuHbiid
MPOEKTa MPOEKTa PYKOBOJIUTEH
2 Brinaua 3aganus 11 npoexra
Br16op HanpaBneHus [Touck u u3yueHue marepuaia Mo Crynent
HCCIIEIOBAHUS TeMe
4 Br10op HampaBieHus nccaeaoBaHui HayunsIit
5 KanennapHoe ruianupoBanue padoT PYKOBOIUTEID,
CTYJIEHT
Teopernueckue 6 N3yuenue nurteparypsl 1o Teme Crynent
UCCIIEA0BAHUS 7 [TonGop HOPMATHBHBIX TOKYMEHTOB
8 Nzyuenue [IpupoHO-T€0I0THYECKUX
ycnoBuil Tepputopun [larecrana
[IpakTnueckue 9 Pucku BO3ZHMKHBEHUS 3€MIIETPACEHU I
HCCIIEI0BAHUS Ha TEPpPUTOPHHU cera XUB XHUBCKOTO
MYHUIIMIIAILHOTO pailoHa Crynent
10 PaiioHnpoBaHue TEppUTOPUH 11O
CEHCMUYECKON AKTUBHOCTH
11 Pasmemienue OOBEKTOB Ha  KapTe
MECTHOCTH.
OmeHka nony4eHHbix | 12 AHaJIN3 pe3yJbTaToB CryneHt
pe3yJIbTaTOB 13 BriBoa no nenu CryneHt

5.3.20mnpenesieHue TPYA0€eMKOCTH BbINOJHEHUS Pad0ThI

3t .+ 2t

t — min / max i
oouci 5

b

['ne, — oxxugaemast TpyI0€MKOCTb BBITIOJTHEHUS i-OM paOOTHI Uei.-H.;

(1

tmin i — MUHIMAJIBLHO BO3MOYKHAS TPYIOEMKOCTh BBITIOJIHCHUS 3aJJaHHOM i-Of paOOThI

(OHTI/IMI/ICTI/I‘-IGCKaH OOCHKaA: B IMPCAIIOJIOXKCHHUHU HauoOoJiee 6HaFOHpI/I$ITHOFO CTCUCHMUA

00CTOSATENBCTB), YeII.-TH. ;



tmax | — MaKCHUMaJbHO BO3MOJKHAsl TPYJAOEMKOCTb BBITIOJHEHUS 3aJaHHON i -OM
paboTHI (meccumucTUyecKas OIICHKA: B MIPEIO0I0KEHUN HauoOoJee

HeOJIaronpusiTHOTO CTEYEHUS 0OCTOSATEIBCTB), Ye.-/IH.

Ucxons u3 oxujgaemMoil TPYJIOEMKOCTH PadOT, OMPEAENSIeTCS MPOJOJIKUTEIBHOCTD
KXo paboThl B pabO4YMX AHSIX , YUYUTHIBAIONIAS MApauIeIbHOCTh BBINOJIHEHUS
paboT HECKOJbKUMHU HCIOTHUTENSIMU. Takoe BBIYMCIEHHE HEOOXOIUMO IS
000CHOBaHHOr0 pacyeTra 3apabOTHOM IJIAThl, TaK KaK YJEIbHBIM BEC 3apIuiaThl B
o011Iel CMETHOM CTOMMOCTH HAayYHBIX UCCIEIOBAHUM COCTABISACT OKOJIO0 65 %.

: (2)
r7ie — NPOJAOJIKUTEILHOCTh OJHOM paboThI, pad. JH.;
— OKHJlaeMast TPYI0E€MKOCTb BBITIOJIHEHHS OJTHOM paOOThI, Yell.-/IH.;
— YHCJIEHHOCTh UCIIOJIHUTENCH, BBITTOJIHSIONIUX OJHOBPEMEHHO OJIHY U Ty )K€ padboTy
Ha JIAaHHOM JTare, 4edl.

3.3. Pa3zpabotka rpaduka npoBeIeHUs HAYYHOTO UCCIIEOBaHUSI.

Juacpamma ['anma — rOpU30HTAIBLHBIN JIEHTOUHBIN rpaduK, HA KOTOPOM PabOTHI O
TeMe MIPECTABIISIOTCS POTSHKEHHBIMU BO BPEMEHHU OTpEe3KaMH,
XapaKTepU3YyIOIMMHUCS JaTaMU Hayajla U OKOHYaHUS BBIMOJHEHUS JaHHBIX PadoT.
st ynobctBa moctpoenus rpaduka, IITUTEIHHOCTh KaXJIOTO M3 ITAoOB padoT H3
pabouux JHEW clelyeT MepeBecTH B KalleHJapHble AHU. JJisi 3TOro HeoO0XOoauMO
BOCIIOJIL30BAaThCA Clieyoliei popMymnoil:

,

/i€ — NPOAOJIKUTEILHOCTD BBIMIOJHEHHUS i-i paOOTHI B KAJICHIAPHBIX JHSX;

— TIPOJIOJKUTEIHLHOCTD BBITTOJTHEHUS i-i1 pabOThI B pab0YMX THSX;

— K03 (HUIMEHT KaJeHIapHOCTH.

KoaddummenT xkanenaapHOCTH onpeensieTcs no ciaeayriei Gpopmyie:

3)

I'ne,

— KOJIMYECTBO KAJICHIAPHBIX JHEH B TONY;

— KOJIMYCCTBO BBIXOAHBIX I[HCfI B Ioay,



KOJIUYCCTBO MMPpa3JHUYIHBIX I[HCfI BTronay.



Tabnuua 12— BpeMeHHbIe TOKa3aTeau IpOBEICHNUs HAyYHOTO UCCIIEJOBaHUS

HaszBanue paGoTsl TpynoemkocTs paboT JIMTENb-HOCTh JIMTeIb-HOCTh
Linins Unaxs ) Hcnos-HuTe M | pagor B paGouux | padoT B KajeHaap-
YeJ-IHU yeJ-IHU Ye/I-AHU JAHSIX HBIX JHAX

= = = = = = = o~ I~ -~ -~ = = = = = = =
(<) (] (] (<] (<) (<] (<) ) () (<] (] (<] (] () (<] () () (<]
= = = = = = = = = = = = = = = = = =
— [\S) w — \S) w — [N w — [\S) w — (8] w — () w

CocraBiienue u 3 3 3 4 4 4 34 3,4 | 3,4 | PykoBo-nurenp 34 34 3,4 5 5 5

yTBep:KIeHHe TeMbI

NMPOEKTA

AHaJIM3 aKTyaJlbHOCTH 2 2 2 5 5 5 3,2 3,2 | 3,2 | CryneHt 32 32 3,2 5 5 5

TeMbI

Ilonck w  u3ydeHue 7 7 7 11 11 11 8,6 8,6 | 8,6 | CryneHT 8,6 8,6 8,6 13 13 13

MaTepuasa 1no remMe

BriOop HampasJieHusi 2 2 2 5 5 5 3,2 3,2 | 3,2 | PykoBo-auTenb 32 3,2 3,2 5 5 5

HCCJIEI0OBAHUH CryneHt

Kanennapuoe 3 3 3 4 4 4 3,4 3,4 | 3,4 | PykoBo-nurenb 34 34 3,4 5 5 5

IUIAHMPOBaHHe padoT CryneHt

N3yuenne nureparypsl 4 4 4 7 7 7 5,2 5,2 | 5,2 | CryaeHnt 5,2 5,2 5,2 8 8 8

1o TemMe

IlonGop HOpMATHBHBIX 3 3 3 5 5 5 3,8 3,8 | 3,8 | CryneHt 3.8 3,8 3,8 6 6 6

JTOKYMEHTOB

H3yuenne Ilpupoano- 6 6 6 8 8 8 6,8 6,8 | 6,8 | CtyneHnt 6,8 6,8 6,8 10 10 10

reoJIOrH4ecKnX

YCJIOBHI  TEpPUTOPHH

Jlarectana




Ha ocHoBanuu Tabnuiiel 12 ctpouM KaneHIapHbIN M1aH-TpaduK.

__ I—

\\\\— PYKOBOJIUTCIIb.

Tabnuna 13 — Kanengapusiit ian-rpaduk nposegaenuss HUOKP no teme

Ne Bupn pador Ucnonnurean | Ty, kaa. | IIpoao/KuTebHOCTH BHINOJTHEHUsI padoT
pa- JTH. Maprt Anpeib Mait
oot 123|123 1]|2
1 CocrasiieHHe H YTBEpP/KIE€HHE TEMbI POEKTA PykoBonurens 5 N
2 AHAJN3 AKTYAJIbHOCTH TeMbI CryneHt 5 I
3 IMouck u U3yyeHue MaTepuaJjia mo TremMe Crynent 13
4 Bb10op HanpaByieHus1 MCCJIeI0BAHUH PykoBonurens 5
CryneHt
5 Kanennapnoe nnanupoBanue pador PykoBonurens 5
CryneHt
6 N3yuenne aurepatypsl o TeMe CryneHt 8 .
7 ITonGop HOpMATHBHBIX JOKYMEHTOB CryneHt 6
8 N3yuenne IpupoaHo-reosornyeckux ycjaoBuii Teppuropun | CTyneHT 10
Jarecrana
9 MonenupoBanue 00beKTOB MOATOTOBKH criacaresiei Crynent 10
10 OneHka MeCTHOCTH /1JIsl pa3MellleHUs1 00bEeKTOB. CryneHt 3
11 PasMeneHne 00beKTOB HA KApTe MECTHOCTH. CryneHt 3
12 AHaJu3 pe3yJibTaTOB CryneHt 3
13 BeiBoj 110 1en CryneHt 2




5.4. brogxker Hay4YHO-TexHHUYecKkoro ucciaenopanus (HTH)
[Ipu muanupoBanumn Oropxkera HTU momkHO ObITH 00€creyeHO MOJTHOE U
JOCTOBEPHOE OTPAKEHHUE BCEX BUJIOB PACXOJ0B, CBA3AHHBIX C €TI0 BBIIIOJHEHUEM.
5.4.1 Pacuer matepuanbubix 3aTpar HTH

Pacuer maTeprallbHBIX 3aTpaT OCYIIECTBIIACTCS IO CICAYIONIeH dhopmyIie:

3, =(+k) -3 I - (4)
N

pacxi ? -

I'me, m — KOMMYECTBO BUJOB MaTEPHAIBHBIX PECYPCOB, MOTPEOIIEMBIX TIPH
BBITIOJIHEHUH HAYYHOTO MCCIICIOBAHUS;

Npacxi — KOIHMUECTBO MaTEPUATIbHBIX PECYPCOB i-TO BHJIA, TUIAHUPYEMBIX K
WCITOJIb30BAHUIO TIPW BBHITIOJIHEHUHW HAYYHOTO HCCIeoBaHUsS (IIT., KT, M, M2 H
T.1.);

I, — mena mnpuoOpeTeHUss EAWHMIBI -TO0 BHAA TOTPEOIIEMBIX
MaTepHalbHEIX PecypcoB (py6./mr., py0./kr, py0./m, py0./M> u T.11.);

kr — KOC—)(i)(I)I/IIII/ICHT, y‘II/ITBIBaIOIIII/Iﬁ TPaHCIIOPTHO-3arOTOBUTCIILHELIC

pacxopl.

Tabnuma 14 — MaTepuanbHbIE 3aTpaThl.

Haumeno- Enu- Komiectso Llena 3a e, 3aTpathl Ha MaTe-

BaHME HHIIA py©. puaiel, (3.), pyo.

m3me-| Ucn. |Hcn. [Mcn. |[HMen. |UWcn. |HMcen. |HMcn. |Uen. |Henm.
penus| 1 2 3 1 2 3 1 2 3
Bbymara muct | 150 | 100 | 130 2 2 2 345 | 230 | 169
Kaprpumx IIIT. 1 1 1 1000 | 1000 | 1000 | 1160 | 1160 | 1160
Vireprer | WOUT | o | o | o | 250 | 250 | 250 | 400 | 400 | 400
(maker)

Pyuka IIT. 1 1 1 20 20 20 23 23 23
omommrenvit 5|y | 2 | 400 | 350 | 330 | 920 | 420 | 380
as JIuTeparypa

Terpanp IIT. 1 1 1 10 10 10 12 12 12
Hroro 2860 | 2245 | 2144




5.4.2 Pacuert 3aTpaT Ha clieHaJIbHOE 000pPYyA0BaHMeE JIsI
HAYYHBIX (AKCIIEPUMEHTAJIBbHBIX) padoT
B nmaHHYyIO CTaThl0 BKIIFOYAKOT BCE 3aTPaThl, CBSA3AHHBIE C MPUOOPETEHHEM
crnenuaibHOro  obopyaoBaHus  (MpUOOpPOB,  KOHTPOJIHHO-U3MEPHUTEIHHON
anmaparypbl, CTEHJOB, YCTPOWCTB M MEXaHHU3MOB), HEOOXOAUMOro IS
MpOBEJEHUS padOT MO0 KOHKPETHOU TeMe.
[Ipu mokymnke oOopymoOBaHMs CIEAYET YUeCTh 3aTpaThl MO €ro JAOCTAaBKE U

MOHTaXYy B pazmepe 15% ot ero croumocTtu.

Tabnuma 15 — Pacder Oro/pkeTa 3aTpaT Ha MPUOOPETEHNE CIIETIO00PY TOBAaHUS ISt
Hay4YHBIX paboT

O S — Ilena equHMAIBI OO0mmas CTOMMOCTh
000pyIOBaHMS, o0opy10BaHus,
Ne obopyoBatH ThIC. py0 ThIC. py0
o Hanmenosanue — —=
0o0OpyIOBaHUS | — N o — N = N |
11 = =| = =} =} = = E | E
Q Q Q Q Q Q Q Q Q
~ ~ ~ ~ ~ ST =S
1. Ceiicmorpad 2 - - 60 - - 135 - -
2. Kaprorpag 1 - - 25 - - | 34 - -
3. | Cuymmkoseie 9o | 9| 9| 5| 5 |5 |52]|s52]|s5
MOJTYJIN
Hroro: 221 52 52

5.4.3 OcHOBHAsl M IONMOJHUTEIbHAS 3apa00THAA MJIATA

HCNOJTHUTEJIEH TEMBI

B coctaB ocHOBHOW 3apa0OTHOW IUIaThl BKIJIIOYAETCS IMpPEMUs,
BBIIIJIAYMBaeMas eKeMecsIHo u3 (hoHaa 3apaboTHOM miatel B pazmepe 20 —30 %

ot Tapuda uim okiaga. Pacuer ocHOBHOM 3apaOOTHOM IJIaThl CBOJUTCS B TaOII.

16.



Tabnuua 16 — PacyeT 0cCHOBHOM 3apaOOTHOM TUIATHI

3apaboTHas Bcero 3apa-
Tpyno- iara, Ipuxo- |OOTHAs IJjaTa Mo
N Wcronau| €MKOCTb, 4ell.- | JAIIascs Ha Tapudy
o
n; HaumenoBa- TEJIH 110 JTH. OJIMH Yen.-TH., |(OKJIagam), ThIC.
. HHE 3TAMoOB KaTeropu TBIC. PYO. pyo.
M|~ [ e = e = e (e
E | E = = = =} E | E =
Q Q Q Q Q Q Q Q Q
=R E IR IE IR =R
CocraBiieHue u PykoBou
1 YTBEPXKICHUEC TEMBI Tellb 5 3.6 18
poeKTa ’
AHamu3  akTyalbHOCTHCTYAECHT
2. lrembI 5 0,8 4
[Mouck u  u3yueHneCTyIeHT
3. |marepuana 1o Teme 13 0,8 10,4
Bri6op HarpasJyieHusPykoBou
4 M CCIIEIOBaHUI Tenb 5 4.4 29
CryneHt
Kanennapnoe PykoBoau
[IaHUPOBaHKUE PabOT
5 p p TEJb 5 4.8 24
CryneHt
M3ydenne smrepatypslCTyaeHT
6. |mo Teme 8 0,8 6,4
[Tonbop HOpMATUBHBIX|CTYIEHT
7. lnoxymeHTOB 6 0,8 4,8
[Iporpamma o CryneHt
00ecreueHnIo
Oe3onacHoCcTH
g [HACENCHUS IIPH 10 0.8 8
BO3HUKHOBEHHHU ’
3EeMJIETPSICEHHI Ha
Teppuropuu Jlarectana
MoenupoBaHue CryneHt
00BEKTOB  TMOATOTOBKH
9, o mon 10 0.8 8
criacaTenei.
Orenka mectHocTH it |[CTyACHT
10. [pa3menieHust 0OOHEKTOB. 3 0,8 2,4




Pacuer ocHOBHOW 3apabOTHOM IJIaTHI

[IpoBenem pacder 3apaOOTHON TUIATHI OTHOCHUTEIIBHO TOTO BPEMEHH, B
TEYCHHE KOTOPOro padoTan PyKOBOIUTENb W CTyIeHT. [IpuHMMas BO BHHMaHUE,
YTO 3a yac paboThl pyKoBoAUTENb Noy4yaeT 450 pyouneit, a ctyaent 100 pyoueit

(pabounii neHb 8 4acoB).
33n = Socy + 300;1 (5)

I'me, 3o« — OCHOBHas 3apaboTHas IUIaTa; 3zn — JOMOJHUTEIbHAS
3apabotHas miuara (12-20 % oT 3oc).

MaxkcuManbHasi OCHOBHasi 3apaboTHas TulaTa PYKOBOAMTENS (JOKTOpa
Hayk) paBHa npumepHo 35000 pyOneit, a cryaenta 7800 pyOmei.

Pacder momosHuTENBHOM 3apabOTHOM IJIATHI BEACTCS MO CASAYIOIEH

bopmyme:
3@071 — Kdon : (6)

ocH 2

I'ne, kyon — KOO(PPULIMEHT AOTIOTHUTENHHON 3apa00THOM TUIATHI (HA CTAAUU
MPOEKTUPOBAHUS puHUMaeTcs paBHbM 0,12 — 0,15).
Takum oOpaszoM, 3apaboTHas riata pykoBoautens pasHa 40000 pyoOiei,

cryaeHTa — 8800 pyouieit.

5.4.4 OTunciaennst BO BHeOKW/I:KeTHbIE (OHABI (CTPaXOBbIE
OTUYMCJICHHS)

Benuuuna oTuncienuii BoO BHEOIOKETHBIE (DOHIBI ONIPECIISIETCS] UCXO IS
U3 clieyrole (GopmMyJibl:

) (3ocn + (7)

K6H€6

3()(Jn ) ’

eHeb6 —

I'ne, kswes — KOIPPUIMEHT OTUHCICHUN HaA yIJIaTy BO BHEOIOIKETHBIC

dhoHab! (MEHCHOHHBIN (oHA, POHT 0053aTEIHHOTO MEIUIIMHCKOTO CTPAXOBAHUS H

np.).



Ha 2014 r. B cootBerctBuu ¢ @enepanbHoro 3akoHa oT 24.07.2009 Ne212-

@d3 yCcTaHOBJIEH pa3Mep CTPaxoBBIX B3HOCOB paBHBIN 30%. Ha ocHOBaHUM ITyHKTa



1 c1.58 3akona No212-®3 niia yupexJIeHU OCYIIECTBISIONIUX 00pa30BaTEIbHYIO

Y Hay4HYIO AesATebHOCTh B 2014 rogy BoguTCA NOHUXEHHAas ctaBka — 27,1%.

Ta6muna 17 — OTuucieHus Bo BHEOOKETHBIE (DOHTBI

OcHoBHas 3apaboTHas iaTa,| lomomHuTensHas 3apaboTHAs

Wcnomuurenn py0 mara, pyo

Hcm.1 Hcn.2 Hcn.3 Hcm.1 Hcn.2 Hcn.3
PykoBouTens npoekta 35000 21600 32400 4212 3240 4003

CTyaeHT-TUILNIOMHUK 7800 6200 6500 936 856 897
KoaddumuenT oruncienuit 0.271
BO BHEOIODKETHBIE (hOHIBI ’
Wroro
Hcnonnenue 1 13000 py®.
Hcnonnenue 2 8643 pyO.
Hcnonnenue 3 11870 py0.

5.4.5 Hakaaanble pacxoabl
BenmnunHa HakIagHBIX PacX0I0B ONpeaessseTcs 1Mo hopmMyie:

3 0= (Zcmameﬁ) :
K

(8)

Hp 2
I'ne, kwp — KOO PUIIUEHT, YINTHIBAIOIINI HAKIIATHBIE PACXO/IbI.
BeJII/I‘—II/IHy KOSCI)CI)I/IHI/IGHTEI HaKJIaIHBbIX paCXOI[OB MOXHO B34TH B paSMepe

16%. Takum o00pa3oMm, HauOOJNIbIIME HAKIAIHBIE PACXOJbl TMPU  IEPBOM

VCIIOJTHEHUU PABHBL: 3uacn = 134156-0,16=21465 pyO.

5.4.6 ®opmupoBaHue OIOIKETA 3aTPAT HAYYHO-UCCIEA0BATEIbCKOT0

NPOEKTa

Tabnuma 18 — Pacuet Oromkera 3arpatr HTU

HaumenoBanue cTtatbu Cymma, pyo0. [Tpumevanue

Ucen.l | HUen.2 | Ucen.3
1. Matepuasibuble 3aTpatel HTU 2860 2245 2144 Ilynkr 3.4.1
2. 3aTpaThl Ha CIielUaIbHOE 000PYI0- [Iynkr 3.4.2

BaHUE JJIs1 HAy4YHBIX (9KCIIEpUMEH- 221000 | 52000 | 52000
TaJbHBIX) pabOT

3. 3arpartsl 10 OCHO?HOﬁ 3apaboTHOMN 112300 | 112800 | 112300
IJIATE UCTIOJHUTENIEH TEMBI

[Tynxr 3.4.3




4. 3aT13aTI)1 1O IONIONTHATENBHOM 3apa-| < 4o 4096 4900 [lynxr 3.4.4
0OOTHOI1 ILIaTE UCIIOIHUTENEH TEMBI
5. OTuucienns Bo BHEOIOHKETHEIE [Tynkr 3.4.5

13000 8643 11870
boHIBI

6. Haknanneie pacxoabl

16 % ot cymMBI CT.

8151 5583 7488 15

7. bromxer 3arpat HTU 651659 | 377067 | 528102 Cymmacr. 1- 6

5.5 Onpenenenue pecypcHoii (pecypcocoeperaromnieii), GuHaHCOBOIA,

OI0’KeTHOM, COLMATBLHON IKOHOMHYECKOH I(PPEKTUBHOCTH MCCICI0BAHUS

Omnpeneneane A(PGEKTUBHOCTH  MPOUCXOAUT HA  OCHOBE  pacuera
UHTETPAJIBLHOTO TOoKaszatels dS(PQPEeKTUBHOCTH HAYYHOTO HCCieA0BaHMs. Ero
HAaXOXKJEHUE CBS3aHO C OMPEIEICHUEM JBYX CpPEIHEB3BCIICHHBIX BEIUYNH:
(dbuHaHCOBOM 3P (HEKTUBHOCTH U pecypcorhPEeKTUBHOCTH.

WNHuTterpanbHbiil ((UHAHCOBBIN TTOKa3aTeIb Pa3padOTKU OMPEEISETCs KaK:

ucn.i @pi
Gunp = (9)
D

TAC ucn.i o o
Gunp — UHTETpAJIbHBINA (PMHAHCOBBIN NIOKA3aTelb pa3pabOTKH;

pi — CTOUMOCTb I-I'0 BApUaHTa UCTIOJIHEHUS;
D — MaKCHMaJbHas CTOMMOCTh WCTIOJIHEHUS Hay4yHO-

MCCIIEIOBATENLCKOTO MPOEKTa (B T.4. aHAJIOTH).
ncn.3 _ 528102 _ .
I = =0,81;

$uHp

651659

WuTerpanbHblii  mokazatrenb  pecypcodPp(HEeKTUBHOCTH BAPUAHTOB

VCIOJTHEHHU 00bEeKTa HCCIICA0OBAHNUA MOKHO OIIPCACIINUTD CICAYIOIINM 06pa30M:

I . .
n=d (10)
- b

9

I'ne,



o TErpajibHbIN TMOKa3aTenb PecypcodhHEKTUBHOCTH IS 1-TO
—WH

BapUaHTa UCIOJHEHUS pa3pabdOTKHu;

ai — BeCOBOU KOA(DPUITMEHT i-T0 BapraHTa UCIIOTHEHUS pa3paboTKH;



b*, b’— OalbHAs OIlEHKA [-TO BapHaHTa WCIIOJHEHHS pa3padOTKH,
YCTaHABJIMBAETCS SKCIIEPTHHIM MyTEM IO BEIOPAHHOM IIKaje OLICHUBAHUS;
1 — YUCJIO MApaMETPOB CPABHEHUSI.

Pacuer uHTerpanpHoro mokaszartens pecypcodPGeKTHBHOCTH MPOBEJIECH B

Tabmure 17.

Tabnuna 19 — CpaBHUTEIbHAS OIICHKA XapaKTEPUCTUK BAPUAHTOB HCTIOTHEHUS

IPOEKTa
OGBEKT HCCIICIOBAHAS Becosoii ko- Ucn.1 Hcn.2 Ucn.3
¢ urmenT
Kpurepun napamerpa

1. CiocoOCTBYET POCTY MPOU3BOIHU- 0.1 5 3 3
TEIHHOCTH TPY/1a OJIB30BATEIS
2. Y100CTBO B IKCILTyaTaluu 0,15 4 2 3
3. PeMOHTONIPUrOIHOCTH 0,15 5 3 4
4. DHeprocOepexeHue 0,20 4 5 3
5. HagexxHoCTh 0,15 4 4 2
6.11yckoBoii nepuon 0,1 5 4 3
7. MaTepuanoeMKoCTh 0,15 5 4 3
UTOI'O 1 4,5 3,65 3

!, m=5"0I1+4-0,15+5-0,15+4-0,2+4-0,15+5-0,I+5-0,15=4,5;

Lpus=30,1+2-0,15+3-0,15+5-0,2+4 - 0,15+4 - 0,1+4 - 0,15 = 3, 65;

1 =3-01+3-0,15+4-0,15+3-0,2+2-0,15+3-0,1+3- 0,15 = 3.

p-ucn3

WuTerpanpHplii  mokaszareinb 3(QQPEKTUBHOCTH BapUaHTOB HCIOJHEHUS

I
paspaboTku (Lueni. ) onpenensieTcs Ha OCHOBAHMM MHTETPAIBHONO MOKA3aTels

pecypcoddHEeKTUBHOCTH M HHTETPATIbHOTO (PMHAHCOBOTO TMOKa3aTess o popMyIie:

—  p-ucni
Iucni. - W (1 1)
Qunp
%) ,65
II/ICI'I’I = = 4r5; Imcnz = = 6'3; Imcn3 = 37



CpaBHEHHE WHTETpPAIbHOTO TOKa3arens J((PEKTUBHOCTH BapHUaHTOB
UCTIOJIHEHHUST ~ pa3pa0OTKH  TO3BOJIAT OTIPEJIEITUTh CPaBHUTEIHHYIO
a3 exkTuBHOCTh MpoekTa (cM.Tabm.18) u BHIOpaTh Hambosiee 1eIecoo0pa3HbIi

BapUaHT U3 MpeaiokeHHbIX. CpaBHUTENbHAS 3()(PEKTUBHOCTD MPOEKTA (Dep):

2

cp —
T (12)

ucn.1

Tabmuua 20 — CpaBHutenbHas 3(p(PEKTUBHOCTH pa3pabOTKU

Ne
IToxa3artenn Hcn.1 Hcn.2 Hcn.3
n/n
WuTerpanbHblil prHAHCOBBINA MOKa3aTeb pa3pa-
1 0OTKH 1 0,58 0,81
WuTerpanbHblil moka3aTensb pecypcodpGeKTHB-
2 HOCTH pa3paboTKu 4,5 3,65 3
3 WuTerpanbHblil moka3aTens 3G PpekTUBHOCTH 45 6.3 3.7
CpaBHutenbHas 3(pPeKTUBHOCTb BapUAHTOB UC-
4 TIOJTHEHUS 0,7 1 0,59

CpaBHUB 3HAUEHUSI WHTETPAIBHBIX MOKa3aTeneil 3PGHEKTUBHOCTH MOYXKHO
CIeNaTh BBIBOJ, YTO pPEaM3aIlis TEXHOJOTHH BO BTOPOM HCIIOJIHCHHUH SIBIISETCS
6onee 3((PEeKTUBHBIM BapUAHTOM pEUICHUS 3a7a4d, MOCTABICHHOW B JaHHOU

pabore ¢ no3uuu (PUHAHCOBOM U pecypcHOM 3(PPEKTUBHOCTH.



I'naBa 6. CounajibHasi 0OTBETCTBEHHOCTh

[lenbto paznena sBISIETCS BBISIBJICHWE U aHAJIW3 BPEIHBIX M OMACHBIX
daktopoB Bo3zaeicTBytonux Ha crnemuanucrta [[YKC I'Y MUC Poccum mo
pecnybnuke [larectaH.

Pabouee MecTo crnenmanucra MO y4eTy CHJI M CPEACTB, KOHTPOJIO 3a
oOcranoBkoii cBsizanHOM ¢ 3emuerpsicenusmu  [[YKC sBnsercs oducHoe
noMeIneHue pasmepom 16x6x4 M, pasneneHHoe mneperopojkamu Ha 10 pabounx
MECT.

6.1 AHa/iu3 BBISIBJICHHBIX BPeIHbIX (JaKTOpPOB
B noBcenHeBHON pabouell AESITENTbHOCTH HA CHENUAINCTa BO3JAECUCTBYIOT

CJIEYIOIINE OMACHBIE U BpeAHbIE (PaKTOPBI.

Duzuueckue:
. MOBBINIICHHAS WY TIOHKEHHASI TEMIIepaTypa Bo3ayxa padodeii 30HEI;
o MOBBIIIICHHBIN YPOBEHB IITyMa Ha pabodeM MecTe;
. MOBBIIICHHAS WJIM TOHWKEHHAS BIAXXHOCTh BO3/1yXa;
. MTOBBIIICHHAS WJIW MIOHWKEHHAs! TTOJIBUKHOCTh BO3/1yXa;
o MOBBIILICHHAS MOHU3AIMS BO3/1YyXa;
. MOBBIILICHHBIN YPOBEHb CTATUYECKOTO JJIEKTPUUECTBA;
. MTOBBIIIEHHBIN YPOBEHD 3JICKTPOMArHUTHBIX U3JTyUYCHUN;
. MTOBBIIIEHHAS HAMPSIAKEHHOCTh 3JIEKTPUUECKOTO MOJIS;
. OTCYTCTBUE WM HEJOCTATOK €CTECTBEHHOIO CBETA, HEIOCTAaTOYHAas

OCBEIIEHHOCTb paboyeii 30HbI, MOBBIIICHHAS IPKOCTh CBETA.

Icuxogusuonozuueckue onacuvie U  6peoHble  NPOUIEOOCHIBEHHBIE
paxmopwi’ :
. HepBHO-TICUXMYECKHE  NEperpy3kd  (YMCTBEHHOE  IEpEHANPSKEHHE;
epeHanpsHKeHUEe  aHAJINU3aTOPOB;, MOHOTOHHOCTH — TPyJa; OMOLMOHAILHBIC

neperpys3KHu).



KomHara, B koTOopoil paboTaeT cHeuuasucT, o0OpyJoBaHa CHUCTEMOM
OTOIUICHUSI, UMEETCS BEHTWIALMSA I NPOBETPUBAHUS KOMHAThl. BHyTpeHHss
OTJeNIKa HHTephepa KOMHATHI BHIIIOJHEHA B CBETJIBIX TOHAX, MaTEpHUal OTACIKU He

OTpa)kKarouIui, MaToBbIM. [I0BEpXHOCTH 1TON1a pOBHAS.

6.2 MukpoxkanMar

Cornacio CanlluH 2.2.4.548-96 1npum HOPMHUPOBAaHMM MAPaMETPOB
MUKPOKJIMMATa BBIACISIIOT  XOJOJHBIA MEPHOJl TroAa, XapaKTepU3yeMbIid
CPEAHECYTOUYHOM TEeMIEPATypod HapyKXHOTO Bo3ayxa, paBHou +10°C u Huxke u
TEIUIBIM IEPUOJ TOJa, XapaKTEpU3yeMbId CPEIHECYTOUYHOW TemIlepaTypou
Hapy>kHOTO Bo3ayxa Bbime +10°C. PasrpannueHue paboT 1O KaTEropusMm
OCYUIECTBJISICTCS. HA OCHOBE HMHTEHCHUBHOCTH OOIIMX JHEProTpaT OpraHu3Ma B
kkan/4 (BT).

Ha paGodem mecTe oOecrnieueHbl ONTUMAIbHBIC TTapaMeTPhl MUKPOKIMMATa
B coorBeTcTBUU ¢ Canllun 2.2.4.548-96. K xareropuu la oTHOcsTCS paboOTHI C
MHTEHCUBHOCTbIO 3HeproTpar g0 120 kkan/d, TpOU3BOJUMBIC CHAS U
COMPOBOXKIAIOIINECS] HE3HAUYUTETbHBIM (u3udyeckuM HanpspkenrneMm CoriacHo
ATOMY JIOKYMEHTY JUIsl KaTeropuu TsbkecTu paboT la Temmeparypa Bo3ayxa
JI0JI>KHA OBITh B XOJIOAHBIN MEepUoJ roja He 6omnee 22-24°C, B TeIblid EpUoJI rojia
23-25°C. OrtHocuTeNbHasA BJIAXHOCTh JOKHA cocTaBiIsAiTh 40-60%, CKOpOCTh
nBkeHus: Bo3ayxa — 0,1 M/c. B mensx moaneprkaHusi ONTUMAJIbHBIX 3HAYCHUU
MUKPOKJIMMATa HCIOJIB3YETCS CHUCTEMA OTOIUIEHUS U KOHAUIMOHUPOBAHUS
BO3/lyXa.

6.3 OcBelieHHOCTH

B kxomHare wuMeeTcsi HCKYCCTBEHHOE pPaBHOMEPHOE ocBemieHue. Jlid
OCBENICHHSI UCTIONB3YIOTCS TUTAQ)OHBI TOTOJIOYHBIC C JIIOMUHECIIECHTHBIMHY JIAMITAMH
tunia JIb-20. OkoHHBI TIpoeM O00O0pYyIOBaH MPO3PAUYHBIMU 3aHABECKAMH.
[loBepxHOCTH, cCTOMAa B 30HE pa3MelleHus pabdouero wmecra, Ha KOTOPOM
pacnosioxken IIK, maroBas. J[OMOJHUTENBPHOE OCBELICHUE, B BUJIE HACTOJBHBIX

CBCTUIIBHUKOB, OTCYTCTBYCT.



Cornacao CanlluH 2.2.1/2.1.1.1278-03: «I'uruennueckue TpeOOBaHUS K
€CTECTBEHHOMY, HCKYCCTBEHHOMY U COBMEIIEHHOMY OCBEIICHUIO JKWIBIX U
OOIIECTBEHHBIX 3[aHUi» 3putrenbHas pabora cnenuanucta [[YKC otHocutcs k
KJ1accy cpeaneit TouHocTu Vs (HauMeHbInii 00beKT paznuuenust Mensie 0,5 - 1
MM). /[l nmaHHOTO paspsiia 3pUTETBHOM PpabOThl  OCBEIIEHHOCTh pabouei
MTOBEPXHOCTH OT CHCTEMBI OOIIETO U UCKYCCTBEHHOTO OCBSIIECHUS JOJKHA OBITH HE
MenbIe 500 nk.

6.4 PacyeT HCKYCCTBEHHOT0 OCBellleHH S

[TpaBUIBHO CIIPOCKTUPOBAHHOE M PAIIMOHAILHO BBITOJTHCHHOE OCBEIICHHUEC
MPOU3BOACTBEHHBIX TOMEIICHUN OKa3bIBAET TOJIOKHUTEIIBHOE BO3JICHCTBHE HA
pabouuii mepcoHas, CrocoOCTBYET MOBHIICHUIO Y(h(HEKTUBHOCTH U O€30MaCHOCTH
TpyZla, CHW)KAeT YTOMJICHHE W  TpaBMaTHU3M, COXPAHSET  BBICOKYIO
PaboTOCTIOCOOHOCTD.

OcBenieHHOCTh paboyero Mecra JobkHa ObITh He MeHee 500 1K B

cootBercTBUU co Cuull 23-05-95.

Pa3MeIlICHI/Ie CBCTHJIbHUKOB B IMOMCHICHWH OIIPCACIIACTCA CIACAYIOINMHA

pazMepamu:
H = 4 m.— BbIcOTa TTIOMEIIICHUS,
h. = 0,1 M.— paccTosiHHE CBETHIIBHUKOB OT MEPEKPHITHS (CBEC);

h,=H - h. =4 — 0,1 =3,9 Mm.— BbICOTa CBETHJILHHKA HaJ IIOJIOM, BBICOTA

moJiBeca;
h, = 0,8 M.— BrIcOTa paboUeii MOBEPXHOCTU HAJ TIOJIOM;

h =h, — hy= 3,9 — 0,8 = 3,1 m.— pacu€THas BBICOTAa CBETHUJbHHKA HaJ

paboueli MOBEPXHOCTHIO.

Pucynox 8.1 Cxemamuueckoe uzobpasxicenue paboue2o npocmpancmed

cneyuajiucma



I
5

W9

16Mm

L = 1,5 M — paccTosiHUE MEXYy CBETUIbHUKAMU;
[=0,6 M — JyIMHA CBETUJILHHKA,
A = 16 M — qIrHa NOMEIICHUS
B = 6 M — miuprHa noMeueHus.
CBeToBOM MOTOK ompeensercs no Gopmyre:
O=E,xSxK,xXxZ/N(n - n), (1)
rae E, = 300 nk— HopMupyemass MuUHUMalIbHasi ocBeEHHOCTh o CHulI 23-
05-95;
S — mIonaae 0CBEMAEMOro MOMEIICHUS;
N = 4MCJIO CBETUIILHUKOB,;

K, = 1,5 — koappuruenT 3anaca, yuuThIBAIOMINN 3arPSI3HEHNE CBETHIIBHUKA
(MCTOYHMKA CBETA, CBETOTEXHUYECKON apMaTyphl, CTEH U Mp., T.€. OTPAKAIOIIUX

MOBEPXHOCTEN), (Hamu4re B atMocdepe 1exa apiMa), mbiiu [3];

Z — kK03 PUIIMEHT HEPAaBHOMEPHOCTU OCBEILEHUs, OTHOIIEHUE Ecp/Emin. s

JIOMHUHECIICHTHBIX JIAMIT IIPU pacuérax 6epércs paBHbIM 1,1;

n — 4YuCJIO0 JJaMII B CBCTHUJIBbHUKU,



n - KOB(I)(bI/II_[PleHT HCIIOJIB30BaHHA CBCTOBOI'O IIOTOKA (B JOJIAX GIII/IHI/IHBI), TO
CCTh OTHOIIICHHUEC CBCTOBOI'O IIOTOKA, IIaAar0OIICI0 Ha paC‘IéTHYIO IMOBCPXHOCTD, K

CyMMapHOMY ITOTOKY BCEX Jamil; %.
[IpousBeneM pacuer HEOOXOAMMOTO CBETOBOTO MOTOKA:

OHpGI[GJ'II/IM YHCJIO CBCTHUIILHHUKOB, HGO6XOI[I/IMOC JJIA OCBCIICHUA M3

pacuera | CBETUIBHUK Ha 6 M°.

S=16x6=96 ™

KonnuecTBO
CBETUJILHUKOB:

N=S/4=96/6 =16 mr.
KonuuectBo namm B cBeTUlIbHUKE (n) — 4

T.o. pacueTHOE€ KOIMYECTBO CBETWIBHHKOB = 16, a B oducHom
MOMEIIIEHUH YCTAHOBJIEHO TOJBKO 14 1o 4 namimbl B KaxaoM. [Ipudem 4 namiibi
HaxoJsITCs B Hepabouem cocTossHuU. (Cxema pa3melieHus CBETUILHUKOB B

oduce 37aHUS TPEICTABICHA HA PUC. 2

B IIOMCHICHUKX YCTAHOBJICHBI JIFOMHHCCHCHTHBIC JIaMIIBI. HOBTOMy

koadurenT Z npuaumaror 1,1.

OmpenenuMm  KO3(PPUIIMEHT  WCMONB30BAHUS  CBETOBOIO  TMOTOKA.
KoaddunmenT wncnonb3oBaHus CBETOBOTO IMOTOKA MOKAa3bIBAET, Kakas 4YacTb
CBETOBOI'0 MOTOKA JIaMI MONAaJaeT Ha padodyro MOBEpXHOCTb. OH 3aBUCUT OT
MH/IeKCa MIOMEIICHHUS i, TUIIa CBETUIIbHUKA, BBICOThI CBETUIILHUKOB HaJ paboyeil
MOBEPXHOCTHI0O h M KO3(PIUUMEHTOB OTpaKEHHUs] CT€H P. M MOTOJKA Pn Jis

3TOTO paCCqHTaCM BCJ'II/I‘II/IHy HNHAICKCA ITIOMCIICHUA .
i=S/h (A+B) (8.2)
i=96/3,1 (16+6) =1,41

T.K. CTCHBI B IMOMCIICHUHN W IMOTOJIOK UMCIOT CBCTJIBIC TOHA — INIPUHHUMACM

KOA(PUIIUEHT OTPAXKEHUS CTEH M KOI(PPUIIMEHT OTPaKEHUS MOTOJKA PAaBHBIM



50 1 70 % COOTBETCTBEHHO.



pe = 50%; Py = 70%.

B 3aBucumoctu OT KO3(POUIIMEHT OTpakeHUss CTeH U KO3 UIIMEHT
OTpaXEHUsSI TOTOJIKA ompeaesisseM Kod(h(UIIMEHT WCIOJIb30BAaHUS CBETOBOTO

MMOTOKa
n =47%.
Torga cBETOBOM MOTOK JIAMITBI COCTABJISICT:
d=300x96x1,5x1,1/14x4 x0,47=1805,5 nm.
T.e. namma gomKHa 00OecIieynBaTh CBETOBOM MOTOK B 1805,5 nm.
Bribepem namiy, 06ecriequBarOIy 0 pacyeTHBIN CBETOBOM IMOTOK.

Jlammer tina JIB-30 oGecmeunBaroT cBeToBoil moTok B 2020 aMm. Torma
OMpENeIUM BEJIUYMHY OTKJIOHEHHMS PACCUMTAHHOTO CBETOBOIO TMOTOKA OT

JIEUCTBUTEIILHOTO.
F = |®yp20-P|*100/D = |2020-1805,5|x100/1805,5 = 11,9 %.

JlaHHO€ OTKJIOHEHHE JONmycCKaeTcs. XapakTepucTuku Jamibl JIb-30

npuBeeHa B Tadnuue 1
[TonGepem CBETHMIIBHUKH JJISl JaHHOT'O TIOMEIICHUSI.

JIns ocBemieHUsT HUBKUX MoMeleHud (1o 4,5 M) ¢ HOpMaJIbHBIMH

YCIIOBHUSIMH CPEABI MOAXOIAT CBETHWIbHUKY Tuna JIJI - 4%20.

C ydeToM pa3MEpPOB CBETUJIIBHUKOB CIPOECKTUPYEM OCBEUIEHUE JIS

JTAHHOT'O MOMeIeHus (puc.2).

T.o. nns obecniedyeHUss HOPMHUPYEMOW OCBEIICHHOCTH B ITOMCIICHHUH

HEO0OXOMMO YCTaHOBUTH 16 CBeTHILHUKOB 110 4 mamibl Tuma JIb-30 B kaxmaom.

[IpobiieMy HeIOCTaTOYHOM  OCBEHIEHHOCTH paboyero Mecra B
paccMaTpUBaEMOM TOMEIIEHUU TaKXE MOXHO PEIINTh IyTeM J100aBICHUS
MECTHOTO OCBSIIICHHUS, CBOEBPEMEHHON 3aMEHOM BBIIICAIINX W3 CTPOS JaM M

O6,Z[GJ'IKOI>1 IIOMCIICHUA B CBCTJIBIC TOHA.
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Tabnuua 21. Tumnel 1aMIl ¥ UX TEXHUYECKHUE XapaKTEPUCTUKU

Tun Momnocts Hanpsiskenue Tok, gBeTOBO I'abapurtsl
H MOTOK, Hoxoab
JIAMIIbI , BT ,B A , MM
JIM
0,18
KJI7/TBL] 11,2 45+5 0.17 400 27x13x135 Crie AL HLL
KJI9/TBL] 12,8 60+6 0’15 600 27x13x167 eI"fG23
KJI11/TBI] 14,8 90+9 ’5 900 27x13x235
KJIC9/TBIL] 0.09
KHCLII3/ L 220 3| 425 | K85x150
13 220 0,12 600 JK85x160 | Pe3nboBoii
KHCLllg/ bl g 220 5 | 900 |JK85x170 |  E27
KIIC25/TE 25 220 0,18 1200 | 2K85x180
0,27
1
CIRCOLU
X
12 220 700 1 2K165x100 .
CIR(;(OLU 18 220 1000 |JK165xF00 Pe3gg‘;‘3°“
CIRCOLU 24 220 1450 |2K216xI00
X
Jnametp
JIb -20 20 57 0,37, 1060 |38 mm
G13
mnHa 604
MM
JIb -30 30 96 0,371 2020
JI1 -36 36 103 0,431 2800
JIJT -40 40 103 0,43 2300 G13
JIJT -65 65 110 0,67, 3750
JIb -65 65 110 0,67 4600

in
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Puc. 2 Cxema pasmewenus ceemunbHuKo8 8 oghuce 30anusi npeocmasiena.

6.5 Illym
Bo Bpemsi paGorsl Ha paboyeM MecTe Ha OINEpPaTUBHOIO JAECKYPHOTO
BO3JICHCTBYET IIyM, CO3JaBaeMblii 0OOpPY/IOBaHHEM M JPYTMMHU pPaOOTHHUKAMU

oduca. OO ypoBeHb Iityma He mpeBbimaioT 50 1bA.

Tabmuma 22. Bug Tpy0Boii 1eATETLHOCTH M YPOBHHU 3BYKOBOTO jJaBieHus coriacHo [[OCT
12.1.03 —83 CCBT.

Bun TPYyZIOBOH | YPOBHHM 3BYKOBOTO JaBicHHSA, Ab, B COCTaBHBIX | YpOBHH 3ByKa u
JEATCJIbHOCTH, paboure | MOJOCAX CO CPEIHErCOMETPUUECKUMHM YaCTOTaMH, 'l | skBuBaneHTHBIE YPOBHHU
MecTa 31,5 [ 63 [ 125 [ 250 | 500 [ 1000 [ 2000 [ 4000 [ 8000 | 3pyka, JBA

pabora, Bemmonnsemas c¢ | 96 | 83 | 74 | 68 | 63 | 60 | 57 | 55 | 54 65
4acTo MOJTy4aeMbIMH
YKa3aHUAMH U
aKyCTHYECKUMH CHUTHAJIAMH,
paborta, TpeOyroras
MOCTOSTHHOT'O CIIyXOBOTO
KOHTpOJIS,  OllepaTopcKast
pabota 1o TOYHOMY
rpaduKy C HWHCTPYKUHEI,
JwcrieTyepckas pabora:

CHu3UTh ypOBEHb IIyMa B KOMHAT€ MOXHO HCIIOJIb30BaHUEM
3BYKOMOIJIOMIAIOIIMX ~ MaTepuajoB C  MaKCUMaJIbHBIMH KO3 duUIMEHTaMU
3ByKoIMoromieHus B oonactu yactotr 63-8000 'y asg OTAENKM CTEH M MOTOJIKA
MOMEIICHHH, a TaKKe BO3BEJICHUE IEPEropoIOK MEXIy paboyrMMH MEeCTaMu B

oduce, 10O pazHeCEeHHEM pabOUYUX MECT Ha PACCTOSIHUA JIPYT OT JIpyra.
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Pexxum TpyJsia U OTJpIXa MpelyCMaTpUBAETCSl COONTIOJIEHUEM OTpeIeICHHON
JUTMTENTLHOCTH HenpepbiBHOU paboThl Ha [1IK u mepephiBoB, periiaMeHTHPOBAaHHBIX
C y4eTOM MpoAoKUTENbHOCTH paboThl Ha IIK, Buma u kareropuu TpPyAOBOU

ACATCIIBHOCTU.

6.6 Dy1eKTP00E30MACHOCTD

Ha paGouem wmecte pasmemeno 10 OBM. Bce o0opynoBanue
cepTu(UIMpPOBaHO, 0€3 BUTUMBIX TOBPEKICHUH.

OcHoBHOM Bpeansiii ¢aktop oT D9BM — 31eKTpOMarHuTHOE HM3Iy4YeHUE.

OueHka 1 HOpMUPOBAHUE MOCTOSHHOTO MarHUTHOTO 1oJs (nanee — [IMIT)
OCYUIECTBJISIETCS. MO YPOBHIO MAarHUTHOro mois Jud@pepeHurnpoBaHHO B
3aBHCHUMOCTH OT BPEMEHH €ro BO3/CHCTBUS Ha pabOTHHKA 32 CMEHY JJIsl YCIOBHM
oO1rero (Ha Bce TeNo) U JIOKAJTbHOTO (KUCTU PYK, PEIUICUbe) BO3IEHCTBHUS.

Yposensp [IMII onenuBaroT B €AMHUIAX HANPSHKEHHOCTH MAarHUTHOIO
nosist (H) B A/M unu B enuauUIaX MarauTHOM uuaykuun (B) B MTo.

I[IAY wanpsokenHoctu  (uHayknuu) I[IMII wa  paboumx  mecTtax

IpeCTaBlIeHBI B TabuIe 8.3

Ta6numa.23 I1Y mocTosHHOro MarHUTHOTO TIOJISI

Bpems Y cn0BuUs BO3IEHCTBUS
BO3/IEUCTBHS 3a Oouiee JlokanpHOe
pabouuii 1eHb, Iy IT1Y marauTHOM [ay IIIY marauTHOM
HANPSDKEHHOCTH, | MHIYKIUU, MTJ1 | HaOpsyKEHHOCTH, | MHIYKIUH, M
MUHYTHI KA/M KA/M
0-10 24 30 40 50
11-60 16 20 24 30
61-480 8 10 12 15

[Ipy HEOOXOOUMMOCTH MpeObIBaHUS IMEpcoHajda B 30HAX C Pa3IMYHOU
HanpspkeHHoCThI0 (MHAyKiuei) [IMIT obmiee BpeMs BBITIOJIHEHHS] pabOT B TUX
30HaX HE JOJDKHO MPEBBIIIATH MPEIEIBbHO JOMYCTUMOE ISl 30HBI C MAaKCUMaJIbHON

HaIPsHKEHHOCTHIO.

1N



OueHka »3JIEKTPOMAarHUTHOTO TMOJs MNPOMBINUIEHHOW YacTtoThl (50 I')
OCYIIECTBIISIETCS PA3eIbHO M0 HANPSDKEHHOCTH AekTprudeckoro nois (E) B kB/wm,
HanpspDKeHHOCTH MarHuTHoro noist (H) B A/M wiM MHAYKUIMKW MarHUTHOTO TOJIS
(B), B MxTn. HopmupoBanue anektpoMarHuTHeIX nosierd 50 I'n Ha pabounx mMecrax
nepcoHana aud@PepeHIIMPOBAaHHO B 3aBHCHMOCTH OT BpPEMEHH IpEObIBaHHS B
AIEKTPOMAarHUTHOM MOJIE.

[IpenensHO JOMYCTUMBIE YPOBHU HAMPSHKEHHOCTH AJEKTPUUECKOTO 1mojist 50
I'o.

[IpenenbHO JOMYCTUMBIN YPOBEHb HANPSHKEHHOCTH SJICKTPUYECKOTO TOJIS
(manee — OI1) Ha paboyeM MecTe B TEUEHHE BCEl CMEHBI YCTAaHABIMBAETCS PABHBIM
5 kB/m.

[Ipu HampskeHHOCTSIX B UHTEpBajie Ooinbie 5 1o 20 kB/M BKiounTensHO
nonyctumoe Bpems npeobiBanus B DI T (dac) paccunteiBaercs mo ¢popmyiie:

T=(50/E)-2 (8.3)

['ne, E - nanpsixennocts JI1 B KoHTponmpyemoi 30He, KB/M;

T - npomyctumoe BpeMs npeObiBanusi B D11 mpu COOTBETCTBYIOIIEM ypPOBHE
HaIpPsHKEHHOCTH, Y.

[Ipu wnHanpsokenHoctu cBeiie 20 go 25 kB/M  gomyctumoe  Bpems
npeosiBanus B D11 cocrapmser 10 muH.

[IpeGriBanne B DII ¢ HampspkeHHOCTBIO Oosiee 25 kB/M 0e3 mpuMeHeHUs
CPEJICTB 3alIUThl HE JOMYCKAETCS.

Homyctumoe Bpemsi mipeObiBanust B Ol MoxkeT OBITH pearn30BaHO
OJIHOPA30BO WM JAPOOHO B TeueHue pabodero qus. B ocrambHOe pabouee Bpems
HEOOXOJIMMO HaXOJUThCS BHE 30HBI BIUsSHUS Ol wianM NpuUMEHSTH CpeacTBa
3aIIUTHI.

Bpemsi npeObiBaHus TiepcoHana B Te4YeHHE pabdodero JHA B 30HAX C
paznuyHoii HanpsKeHHOCTHIO D11 (Tr,) BRUUCISAIOT 110 hopMyie:

Top = 8X( ter/ Tert tea/ Teat te/ Tn), (8.4)
I'me, T., - mpuBemeHHOE BpeMs, OSKBUBAJIECHTHOE IO OHOJOTUYECKOMY

s dexty npedriBanuio B D11 HIKHEN rpaHUIBI HOPMUPYEMON HANPSHKEHHOCTH;
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ter, te2, ..ten - BpeMsa TMpeObIBaHUS B KOHTPOJUPYEMBIX 30HAX C
HanpspkeHHocThIo El, E2, ... En, y;

Tk, T, ...Te- momyctumoe Bpemsi TpeObIBaHUSA M7 COOTBETCTBYIOIIUX
KOHTPOJIUPYEMBIX 30H.

[IpuBeneHHOE BpeMs HE IOJ>KHO MPEBBIIATH &8 Y.

KonnuecTBO KOHTPOIMPYEMBIX 30H OIPEHACIAECTCS MEPENATOM YpPOBHEU
HanpsbkeHHocTH Ol Ha pabouem mecte. Paznuuue B ypoBHsIX HanpskeHHOCTH D1
KOHTPOJIMPYEMBIX 30H ycTaHaBmuBaeTcs 1 kB/M.

TpeOoBaHus NEWCTBUTENbHBI TMPU YCJIOBUM, YTO MPOBEICHHUE pabOT He
CBSA3aHO C IMOABEMOM Ha BBICOTY, HCKIIOUYEHA BO3MOXHOCTb BO3JIEHCTBUSA
AJEKTPUYECKUX Pa3psSa0B Ha MEPCOHAN, a TAKXKE IPU YCIOBHM 3AIIUTHOIO
3a3€MJICHUSI BCEX W30JIMPOBAHHBIX OT 3€MJIM IPEIMETOB, KOHCTPYKLMUH, YacTeu
o0opynoBaHus, MAlllMH U MEXaHU3MOB, K KOTOPHIM BO3MOKHO MPUKOCHOBEHHUE
paboraromux B 30He BiausiHus 1.

[IpenenbHo  ONyCTHUMBIE YPOBHM  HANPSHKEHHOCTH  NEPUOAUYECKUX
(cunyconpanbabix) MII 50 T'i ycTaHaBnuBaroTCst JJisl YCIIOBUM 0oO0I1ero (Ha Bce

TEJI0) W JIOKAJIBHOTO (HAa KOHEYHOCTH) BO3/IeCTBHS (Tabmuia 8.4).

Ta6muma 24. TIJ1Y Bo3aeicTBUS TEPUOIAYECKOT0 MATHUTHOTO T10J1s yacToToi 50 I'ip

Bpewmst npeObiBanus, yac Homyctumeie yposau MIT, H [A/m] / B [MxTn] npu
BO3JICUCTBUU
O0mem JlokanpHOM
<I 1600/2000 6400/8000
2 800/1000 3200/4000
4 400/500 1600/2000
8 80/100 800/1000

[Ipu HEoOXOOUMOCTH MNpeObIBaHUS TNEpcoHajda B 30HAX C Pa3IMYHOU
HarnpspkeHHOCThIO (uMHaykmuei) MIT oOmiee BpeMsi BBIOTHEHHS PabOT B ITHX
30HaX HE JOJKHO MPEBBIIATH MPEIEIbHO JOMYCTUMOE JUIsl 30HBI C MAaKCUMaIbHOMN

HaIpPsKEHHOCTHIO.
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JlomyctuMoe Bpemsi MpeObIBAHUS MOXKET OBbITh PEANTM30BAHO OJIHOPA30BO

NN ,Z[pO6HO B TCUCHHC pa60qero JH.

6.7 3amuTa B Ype3BbIYaHBIX CUTYALUAX
Pabouee nomenienne opuca 31aHUS HAXOAUTCA B LICHTPE TOPOAA, BAAIH OT
JIECUCTBIX PAOHOB (BO3MOXHBIX OYaroB I0Kapa), B3PHIBOOINACHBIX, BOEHHBIX
00BEKTOB, OOBEKTOB TPAHCHIOPTHPOBKU OIACHBIX T'PY30B, CKJIAI0B B3PBHIBUATHIX
BEIIECTB, ABTO3ANPABOYHBIX CTaHIMI, MarucTpajbHbIX HE(PTE- U Ta30IpPOBOIOB.
3nanue He Ta3uUIMpPOBaHO, Ta30BOE 000PYAOBAHUE B MIOMEIICHUAX OTCYTCTBYET.
OtonuieHue 37aHUsI 00ECIIEYEHO LIEHTPAIbHBIM OTOIUICHUEM. 3JJaHHE BBITIOJIHEHO

U3 KUpIUYa, STU ITAKHOE.

6.7.1 Iloxxapuasi 6e30MacHOCTDb

[loxxapHast 6e30MacHOCTb — COCTOSHHE OOBEKTa, TpU KOTOPOM

UCKJIOYAETCS BO3MOXKHOCTh IIOXkapa, a B CIy4ae €ro BO3HUKHOBEHMS
MpeaoTBpallaeTcss BO3JCHCTBME Ha JIIOJEH OmacHbIX €ro (akTopoB U
o0ecreurBaeTcs 3aluTa MaTepralbHbIX IEHHOCTEH.

IIpotuBomoXxkapHast 3amMTa — 3TO KOMIUIEKC OpPraHU3allMOHHBIX U
TEXHUYECKUX MEPOIPUSATUN, HAINpaBICHHBIX Ha oOecreyeHne Oe30MacHOCTH
JIOJEH, MPENOTBPAIEHUE T10Kapa, OIPAaHUYEHUE €r0 PacCIpPOCTPAHEHUs, a TAKKE
Ha CO3JaHu€ YCIOBUH AJI YCHENIHOTO TYIIEHUS M0Kapa.

Haubonee BeposiTHas upe3BblYaiiHash cuTyarusi Ha pabodem MecTe
OIEPaTUBHOIO JEKYPHOIO SBIJISIETCSI BO3TOPAHME BCIEIACTBUE HEHCIPABHOU
paboThI 3JIEKTPOOOOPYJOBAHUS.

['oprounMu KOMIOHEHTaMU Ha pabodyeM MeCTe SIBIISIFOTCS: CTPOUTEIbHBIC
MaTepUallbl OTACJIKM IIOMEILIEHUs, INEPEropoAKU, JBEPH, IIOJbI, H30JIALUA
MIPOBOJIOB, MEOEIH U JIp.

HcTounnkaMu 3akuranusi Ha pabodeM MecTe MOTYT ObITh 3JEKTPUUECKUE
cxembl OBM, ycTpolcTBa >J€KTpONUTaHUs, Apyroe o0OpyAOBaHHE, TIE B

pe3yiibTare pa3IuyHbIX HAPYIIEHUN 00pa3yrOTCs NEPErPEThIC AIEMEHTHI,
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AIEKTPUYECKUE HUCKPbl U JyT'H, CHOCOOHBIE BbI3BATH BO3TOPAHUS TOPIOYMX
MaTepuanoB.

[Tomemenne kateropuu TmoxkapHo omacHocTH Bi-Bs (roproune wu
TPYAHOTOPIOYUE KUJKOCTH, TBEPAbIC TOPIOYHME U TPYAHOTOPIOUHE BEIIECTBA U
MaTepHuaibl (B TOM YHCIIC TIBUIA U BOJIOKHA), BEIIECTBA M MAaTEPUAJIbl, CIOCOOHBIE
IIPU B3aUMOJICHCTBUU C BOJOM WM APYT C APYrOM TOJIBKO TOPETh, MPU yCIOBUH,
YTO TIOMENIEHUS, B KOTOPHIX OHM HMEIOTCA B HAJIMYUM WIM OOpaIllatoTCs, HE
oTHocsiTcs: K kateropusm A u b) B coorBerctBum ¢ HIIB 105-03. VYaenbHas
noxapHasi Harpys3ka g B nomemeHuu 181 - 1400 MJIx X M’ cllel0OBaTENbHO
KaTeropus rnoMemenus Ba.

[Toxxapnas 06e30macHOCTh B O(PUCHOM TOMEIICHUH OOecreunBaeTCs
CUCTEMOM TOXKapHOM curHanuszauuu. Mmeercsa llnan 3Bakyamuu npu Imoxkape u3
MOMEIIEHUN aqMUHUCTPATUBHOTO 31aHus (Purc.8.3), 3akpernieH OTBETCTBEHHBIN 3a

IMOXKAapHYTO 0e301acCHOCTb.
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Puc.3 Inan 36axyayuu npu nosxcape u opyeux 4C uz nomeweHuti AOMUHUCMPAmMu8HO20 30aAHUSL.

CormacHo ct1.105 ®3 Ne 123 ot 22.07.2008 (pen. ot 13.07.2015)
«TexHuyeckuid  periaMeHT O  TpeOOBaHUSAX  MOXKApHOM  OEe30MacHOCTH»

MPpCAbABIIAIOTCA CIICAYIOIINC Tpe6OBaHI/I$I K OTHCTYIIUTCIISAM:
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1. IlepeHocHBIE U NTEpEABUKHBIE OTHETYIIUTENN JOJIKHBI 00eCIeYrBaTh
TYILIECHHE [T0Kapa OJHUM YEJIOBEKOM Ha IUIONIa/IM, YKa3aHHOW B TEXHUYECKON
JOKYMEHTALIMU OpraHW3alun-U3TrOTOBUTEIA.

2. TexHUYeCKUE XapaKTEePUCTUKHU EPEHOCHBIX U MEPEABMKHBIX
OTHETYLIUTEINEH JT0JKHBI 0O0ecreuynBaTh 0€30MaCHOCTD YeJIOBEKa IPU TYIICHUU
noxkapa.

3. [Ipo4HOCTHBIE XapAKTEPUCTUKH KOHCTPYKTHUBHBIX 3JIEMEHTOB
NEPEHOCHBIX W MEPEABW)XHBIX  OTHETYIIWUTENEH  JIOJKHBI
oOecrieynBaTh 0€30MACHOCTh UX MPUMEHEHHUS MPHU TYIICHUHU MoXKapa.

CormacHo c1.123 ®3 Ne 123 or 22.07.2008 (pexn. or 13.07.2015)
«TexHuyeckuid  periaMeHT ©O  TpeOOBaHUSAX  MOKApHOM  0Ee30MacHOCTH»
IPEIbSABISAIOTCS CleayIoue TpeOoBaHusl K CpeAcTBaM MHAMBHUIYAIbHOMN 3alUThI
U CIIACEHMS TPAXKJIAH MPH MOKape:

1. CpenctBa MHIMBHIYATbHOW 3aIMTHl U CIIACEHUS T'Pa)KJaH MpPHU MOXKape
JIOJKHBI 00ecrieuynBaTh 0€30MaCHOCTh PBaKyalluu WK caMmociacanus jroaeit. [Ipu
9TOM  CTeNeHb  OOEeCHEeYEeHUs  BBINOJIHEHUS  3TUX  (QYHKUUMH  JIOJDKHA
XapaKTEpU30BaTbCA  MOKA3aTeIsIMA  CTOMKOCTM K  MEXaHWYECKMM U
HEOJIaronpUATHBIM ~ KIIMMAaTUYECKUM  BO3JEHCTBUSAM, OSPrOHOMUYECKUMU U
3AIIMTHBIMHU TI0KA3aTeJSIMU, KOTOPBIE YCTAHABIMBAKOTCA HCXOAS W3 YCIIOBH,
00eCneurBaOIIUX 3alllUTy JIOAeH OT TOKCHYHBIX MPOAYKTOB TOPEHUS IpU
ABAKyallMU U3 3aJbIMJICHHBIX TIOMELIEHUI BO BPEMS IOXKapa U CIIACAHUS JIFOAEH C
BBICOTHBIX YPOBHEH U3 3/IaHUN U COOPYKEHHUI.

2. KoHCTpyKIHMsI CpEICTB MHIMBHUIyAJIbHOW 3aIlUTHl U CIIACEHUS I'PAKIaH
IpU MoXape JT0JKHA ObITh HAJIEKHA U IPOCTA B AKCILTyaTal|H.

Bo03MOXHOCTE 0€30IacHOTO BBIXOJIa W3 TOPSIIEr0 3/1aHHs, BO3MOXKHO,
o0ecneunTh IMyTeM CO3/laHMEM MAaTepUaJbHOTO pe3epBa, COCTOSIIETO U3
caMmocnacareliei.

Camocnacarens wuzosmpyronmii  CIIM-20 u  CIIM-50 peiictByer 1o
OPUHLHUITY [OJTHOM M30JSLUHUM OPraHOB IBIXaHUS OT HENMPUTOJHOW ISl JbIXaHHS

atMocQepbl. BoibixaeMblii BO3AYX MPOXOAUT OYUCTKY OT JUOKCUJIA YIiepojia W
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BOJISIHBIX TapOB, 3aTeM OOOramiaeTcs KUCIOpOoJaoM 0e3 OOMEHHBIX IMPOIECCOB C
OoKpyXatomeid  cpemoir.  Kaxaplii  m3onmupyroommii  anmapar  o0opyAoBaH
pEereHepaTUBHBIMM IMATPOHAMH, B KOTOPBIE 3alpaBI€H XWMHYECKUW MPOAYKT,

W3TOTOBJICHHBLINA HA OCHOBE HaATICPCKUCHBIX COGI[I/IHCHI/Iﬁ mMCJIOYHBIX MCTAJJIOB.
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3akiouenue
B nanHoli pabore Obul MPOBENEH aHAIU3 JIMTEPATYpPHBIX HCTOYHUKOB
IPOrHO3MpOBaHUe 3emiieTpsiceHuid B Poccun m B mupe, a Takxke pa3paboTaHbI
MEpOTIPUATHH IO 3allUTe HACeJICHHUS U OOBEKTOB >KU3HEACATEIBHOCTU IPH
3eMJICTPSACEHUH.

OHpe,Z[GJIeHI)I OCHOBHBIC MCPOIIPUATHA I JIMKBUAAIIUU HOCJ'IGI[CTBI/Iﬁ
I-Ip63BI>I‘-Iaf/JIHI>IX cmyauuﬁ, BBI3BAHHBIX ITPH 3CMJICTPACCHUU.

Ha ocHoBaHMM Bcex COOpaHHBIX JaHHBIX, ObLIa TIOCTPOCHA CXeMa
3BaKyalMu HaceneHus cena XuB XHUBCKOro paiioHa. Mcrone3ys naHHYrO cxemy
MOKHO OCYHIECTBIISTH Oosiee d(DPEKTUBHYIO SBAKYyaIlMIO0 HACEJICHMS, yMEHBIIas
KOJIMYECTBO KEPTB, MPU BO3HUKHOBEHUHU 3E€MIICTPACEHUSI Ha TEPPUTOPUU
HaceJIeHHOro nyHkTa. KpoMe Toro, sTa MeToAuka MOCTPOCHUS IJIaHA HBAaKyalluu

IMpUMCHNUMA IJIA JPYI'UX HACCIICHHBIX ITYHKTOB P€CHY6J'II/IKI/I I[aI‘CCTaH.
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1.1. Literary analysis on earthquakes assessment and forecast in Russia and

in the world

An earthquake are high on the list among other types of natural disasters
because of their destructive consequences, number of the victims, material damage
and destructive impact on people’s habitat [1]. Historically, people chose
convenient and economic places for settling down where earthquakes appeared
from time to time. Sudden appearance of earthquakes exaggerate their destructive
consequences. Destructions and death of people are caused not only by soil
vibrations, but connected phenomena as a result of an earthquake (landslides,
collapses, avalanches, soil fluidifying, etc.). Secondary technogenic influences and
consequences such as fires, explosions, radioactive and toxic emissions are also
dangerous. Threat for human health is created by epidemics related to destruction
of infrastructure of the cities: lack of housing (one of the major factors in winter
time), damages of water supply and sewerage systems, problems with food supply
and medical aid providing, etc. Such secondary phenomena may be regarded as
main damage caused by earthquakes.

What is the reason of earthquakes? The earthquake happens because of
emergence of a huge crack in depths of the earth. This gap extends and its
“banks’”at the same time radiate elastic waves. Elastic waves reach a terrestrial
surface in several seconds, causing the destruction of buildings and constructions,
which could lead to fatalities. Earthquakes can be classified as follows [2]:

Originally :

* natural

* technogeneous (related to people’s activity)

* natural-and- technogeneous

By mechanism:

* tectonical

* volcanical

* landslide (avalanchine)



* frost-shattered

By location:

* intermediate (h=70-300 km, transitional zone of a cloak)

* deep-focus (h=300-720 km, top cloak)

* intraplate

* continental

1.1 Forecast of earthquakes: first tests and mistakes

Forecasting earthquakes, essentially, is the initial stage of protection
against earthquakes. The use of certain means and methods of protection is
primarily based on the forecast of seismic hazard area. Nowadays, earthquake
prediction is carried out mainly through the analysis of earthquakes occurred and
the current seismic activity areas. The purpose of forecasting is to establish areas
of possible earthquakes and to assess the degree of seismic hazard. Forecast is
based on the analysis of instrumental observations, historical data, geological,
tectonic and geophysical maps, as well as data on the movements of crustal blocks
initially allocated in the land bowels in areas of possible earthquake occurrence.
Then, depending on the effect of earthquakes different areas varying by intensity of
fluctuations are isolated; such intensity is usually evaluated in scores.

As a result, maps of the seismically dangerous areas are created, with the
highlight on areas prone to 9 - 8 - 7 - 6 - 5 magnitude earthquakes. Such division of
the territory into areas with different degrees of expected earthquakes intensity is
called seismic zoning. Maps of seismic activity take into account the fact that the
effect of the earthquake manifestations depends essentially on the geotechnical
conditions of building structures and resonant oscillations of soil layers at the
basement of buildings and constructions.

When forecasting earthquakes, manifestations of their precursors should be
taken into account.

The main harbinger of an earthquake is the seismic activity. The data on
earthquakes around the world can draw conclusions about the approaching danger.

To receive these data a lot of equipment and specialists is needed.
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Crustal movements can be considered as signs of a coming earthquake.
Such observations are carried out continuously by satellites and other spacecraft.
Photos are taken directly from the Earth surface. This is a more accurate data, but
quite expensive, so these high-precision pictures are quite rare.

Up-and-down movements of the earth's crust are continuously measured
and recorded. This is done by leveling and tide gauges. Water level is continuously
recorded by gauges. The device is installed on land. Raising and lowering of the
water level in the sea says about raising portion of the crust on the bottom. Another
device that can be used to predict earthquakes is inclinometer. With this device tilt
of the Earth's surface is fixed. Tilt of the earth's surface is usually observed in the
faults. The data of the slopes inform the earthquake appereance long before it
starts. The required data for forecasting and prediction of earthquakes is
deformation. To measure the deformation, it is necessary to drill a well and install
a deformograph. A deformograph is a sensitive device which reacts even the
deformation caused by earth tides. Earth tides are mass movements of the crust.

Some data can be obtained even from rocks. These data are called seismic
waves. The speed of seismic waves before the earthquake is significantly reduced,
but before the earthquake it returnes to normal value.

Geomagnetism, terrestrial electricity, radon content in groundwater, the
water level in wells, changes of temperature, changes in the chemical composition
of water and gas, and of course, the behavior of domestic and wild animals - all of
these, especially in a complex, allow to predict the time and place of the next
tragedy quit accurately.

Nowadays, Russia has developed more than 20 techniques and
technologies for earthquake prediction. A network of seismic stations is created,
but the huge size of the country requires a lot of material costs for monitoring
many kilometers of earth surface, modernization and equipping with modern
measurement and diagnostic equipment, the creation of new fixed and mobile

ground-based, airborne and space-based monitoring systems.



Organization of continuous control over seismic situation includes seismic
monitoring and forecasting of possible earthquakes.

There exist long-term, medium-term and short-term forecasts. Less
controversial is the long-term one, which smoothly merges with the objectives of
zoning. Observations of these processes can predict an earthquake for a period
from several months up to several years.

The medium-term outlook, which gives an opportunity to get a warning
about a seismic event weeks or months before, has practical concreteness.
Formalized criteria for assessing the statistical significance for the precursors and
complex are used. On the basis of mainly established practical relations between
parameters and precursors of earthquakes, place and magnitude of the expected
earthquake 1s estimated.

Advances in research of medium-term outlook are not big. As well as in
case of the long-term forecast, experts can be proud of the concrete results, but this
is rather an exception of the general rule.

The short-term outlook is a forecast with a lead time of several hours or
days.

Reliability of short-term outlook due to its great social significance must
be presented to the most stringent requirements. Particularly high is responsibility
of scientists and officials at the announcement of "seismic alarm". To understand
the complexity of the situation, let’s recall to the famous Chinese seismologists
forecast. In 1975, Chinese scientists repeatedly announced alarm in the area of a
relatively small city Haicheng and even carried out the evacuation of the
population. Multiple alarms were false but they happened in the agricultural area
and did not lead to significant economic losses. But one of the evacuations was
carried out 2 hours before the 9 - magnitude earthquake and had helped to save
thousands of lives. However, in the next year scientists decided not to announce
the alarm in Tanshaneb fatalities.

The forecast includes both seismic zoning and identification of earthquake

precursors.
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Figure 2 - seismic zoning of Russia

Seismic zoning is the selection of areas in which we could expect an
earthquake of a certain magnitude. Seismic zoning of different scales is carried out
on the basis of considering such parameters, as geological, tectonic and others.

Seismic zoning maps give information about the distribution of earthquakes in a
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certain area. In the USSR, a seismic zoning map was first drawn by G.P. Gorshkov
in 1936. Since then, this card has been refined and reprinted several times.

For the territory of Russia a set of new general seismic zoning maps for the
Russian Federation (Ulomov VI, 2004) - SIR-97 A, B, C, is drafted. It was created
by the Institute of Earth Physics with the participation of many other organizations
of geological-geophysical and seismological profile. General seismic zoning in the
scale (1: 8 000000) was first implemented for the entire territory of the Russian
Federation, including the territory of the platform and shelves of marginal seas.
This set of maps is included in the Building regulations - SNIP II-7-81 *

«Construction in seismic areas" and adopted in 2000 by the Russian State
Construction Committee as regulations, the implementation is mandatory for all
design and construction companies engaged into work on territory of the country
[13]. The map shows the intensity of the seismic activity in points (6-10 points) for
the average geological conditions, and the earthquake location. Maps characterize
varying degrees of seismic hazard at three levels of probability - 90% (Map A),
95% (Map B), 99% (Map C): the probability of a possible excess of intensity for
50 years (SIR-97-A - 10%; SIR-97-B - 5%; SIR-97-C - 1%). Time is not expected.

New maps SRF-97 for the first time made it possible to quantify the degree
of seismic risk for specific construction projects. Map of SIR-97-A, corresponding
to the 500-year period of the seismic impacts, is recommended for use in large-
scale construction (this risk is acceptable in most countries). Maps SIR-97 SIR-B
and 97-C, corresponding to 1000- and 5000-year return period concussions, are
intended for use in the design and construction of the increased responsibility of
objects and especially important objects.

For the competent anti-seismic design of building in earthquake-prone
areas, scientists create maps of a larger scale, which is called seismic microzoning.
Their purpose is specification of seismic intensity area, taking into account
particular geological conditions. It is necessary for competent designers to create
anti-seismic construction, for the correct choice of the construction site, such as

foundations, special design measures.
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There are a large variety of earthquake precursors, starting from the actual
geophysical and ending with hydrodynamic and geochemical methods.

Other harbingers of earthquakes could be the rapid growth rate of weak
shocks (foreshocks), crustal deformation, caught by laser light sources from space
satellites, the radon content of the water, changes in groundwater level variations,
etc. Indirect signs of a strong earthquake should be known to everyone who lives
in earthquake-prone areas:

* sharp changes of water levels in reservoirs and wells;

* changes of water temperature in reservoirs and its blurred;

* bright flashes of light poles, glowing orbs, lightning, reddish glow in the
clouds and the earth;

* unusual odors (radon gas);

* a few hours before the earthquake set the extraordinary silence;

« irregularities in the radio, TV, electromagnetic devices, a compass;

* spontaneous glow of fluorescent lamps;

 unusual behavior of animals.

Recognization of these signs in time means guaranteed salvation. Residents
of the earthquake-prone areas should always be prepared to unpleasant surprises of
nature. The best defense against them are solid buildings, and strict observance of

Earthquake Engineering.

1.2 Earthquake precursors

Following the changes in the various Earth parameters, seismologists hope
to establish a correlation between these changes and the occurrence of earthquakes.
Those characteristics of the Earth whose values change regularly before
earthquakes are called harbingers, and deviation from normal values are called
abnormalities.

The main precursors of earthquakes which are currently studied are the

following.

1N



Seismicity. The position and the number of different earthquakes
magnitudes can be an important indicator of impending a strong earthquake. For
example, a strong earthquake is often preceded by a swarm of weak shocks.
Detection and enumeration of earthquakes requires a large number of geophones
and associated data processing devices.

Movement of the Earth's crust. Geophysical network using triangulation
network on the surface of the Earth or the observations from space by satellites to
detect a large-scale deformation (change in shape) of the Earth's surface.

Lowering and raising of the earth's crust. Vertical movement of the Earth's
surface can be measured by precise leveling on land or sea-level gauges in the sea.

The slopes of the earth's surface. For the measurement of the earth's surface
inclination an instrument called inclinometer was designed.

Warp. To measure the deformations of rocks, wellbores are drilled; the
deformograph is installed inside, which registers the value of the relative
displacement of two points.

Seismic velocity. The speed of seismic waves depends on the stress state of
rock through which the waves travel.

Geomagnetism. The Earth's magnetic field may experience local changes
due to rock deformation and crustal movements. In order to measure small
variations in the magnetic field special magnetometers were developed .

Terrestrial electricity. Changes in the electrical resistance of rocks may be
associated with the earthquake.

The concentration of radon in groundwater. Radon is a radioactive gas
which can be found in the groundwater and in water wells. It is constantly released
into the atmosphere of Earth.

The water level in wells and boreholes. Groundwater level before
earthquakes often rises or falls as it was in Haicheng (China) due to changes in the

stress state of rock.
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Changing of the temperature of near-surface layers of the earth. Infrared
shooting from outer space orbit allows to recognize a thermal blanket of our planet
which is generated near the surface of its thermal radiation.

Animal behavior. For centuries, extraordinary animals behavior before the
earthquake have been reported, although until recently this message always
appeared after the earthquake, but not before it [13].

1.3 Earthquake Prediction Methods

Modern earthquake prediction models are built on the basis of a
comparison of experience and the results of laboratory simulation against field
seismic observations.

Model avalanche-unstable fracture (AUF)

The model was created by experts of the Institute "Physics of the Earth"
[14]. The essence of the model is, that various stages of cracking are followed by
changes in the deformation rate inside and outside the fault zonet, which inevitably
leads to changes in the physical properties of the medium.

Dilatant - Diffusion (DD) model

Model DD is developed by American scientists. Recently, this model was
supplemented with quantitative estimates. Considering the option of so-called soft
switching, George Rice showed that the condition of dynamic (seismic) instability
in the real rock mass is delayed because of changes of interstitial pressure and start

of liquid filtering.
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