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Beryn

TpuBamicTe KHUTTEBOrO LUKIY OyIiBeNb 3HAYHOIO
MIpOI0 3aleXKUTh BiJl CBOEYACHOTO BpPaxXyBaHHS 3arpos3
TIOIIKO/KeHHsT OyiBeNb Ta MPOTHO3YBAaHHS IMOTipPIICHHS
iXHBOTO TEXHIYHOTO CTaHy MiJ BIUIMBOM 30BHIIIHIX
(mIpUpOIHUX 1 TEXHOTCHHUX) Ta BHYTPIIIHIX (OyAiBeTHHIX
1 eKCIUTyaTaIliifHNX ) 3aTPOo3.

Huni Ha Teputopii YKpaiHH iCTOTHO BIUIMBAIOTH Ha
BUHHUKHEHHS HaJ3BMYailHMX cuTyauiii noHan 20 BuuiB
Te0JIOTIYHHUX MPOLECiB, 30KpeMa MPHUPOJHUX, MPUPOTHO-
TEXHOT€HHHX 1 TeXHOTeHHMX. HaiOinplm mommpeHuMy i
HeOe3NeyHNMH Ha TepuTopii YKpaiHu € 3CyBH, MiATOI-
JIeHHSI, TIPOCiAaHHsI, epo3is, abpasig 1 kaper [2]. OcHoB-
HOIO PyWHIBHOIO CHJIOIO ITUX ITPOLIECIB € IPYHTOBI BOJIH.

[Tnoma 3cyBoHeOe3meuyHUX TepuTOpii B YKpaiHi
CTAaHOBHTH OJHM3BKO 66,1 THC. KM%, AKTHBi3amis 3CYBIiB
CIIOCTEpITaeThCSI HA TEPUTOPii Maibke BCIX amMiHiCTpa-
THBHHX 00J1acTel, 3a BUHATKOM BoymHCbKOI Ta Pi1BHEHCH-
Kof, y SIKMX B3arajli HEeMa€ IeoJIOTTYHUX MEePeIyMOB I
PO3BUTKY 3CYBHOTO mpoiiecy [4, 6].

Mera pociaikeHb

Baxmerm (hakTopoM oTprMaHHS HE0OXiqHOI iHpOpMaITii
PO CTaH Ta 3arpo3d IOIMIKODKEHHS OYIiBJ BHACHIIOK
nehopMaIlifHUX TPOIECIB UISI CBOEYACHOTO TIPHUIHATTA
pillieHb 11010 3a0e3MeueH s 1l eKCIUTyaTalliifHOT MPUAATHOCTI
€ BUOIp e(h)eKTUBHOI CUCTEMH T€0JIe3MYHHX CIIOCTEPEIKEHb.

BukJjiaa 0cHOBHOTo MaTepiajiay

Bubip cucremMn reone3nYHHAX CIIOCTEPEKEHb IPYHTY-
€TbCA Ha TIOPIBHSAHHI BUTpAT AJs 3a0e3MedeHHs iHCTpy-
MEHTAJIBHOTO Te0JEe3WYHOT0 KOHTPONIO Ta MOKIIMBHX
BUTpAT JJIsl YCYHEHH:I MOLIKOKEHb Y Pa3i HECBOEYaCHOTO
BUSIBJICHHSI 3arpo3u JeopMalliiHuX mponeciB. Burpartu
Ha TeOJIe3UYHI BHUMIPIOBAHHS 3aJIeKaTh BiJ HEOOXiTHOTO
00csAry iH(pOpMaIii, JOCTaATHLOTO JJIsi CBOEYACHOTO 3aIl0-
OiraHHs TOTIPIICHHIO TEXHIYHOTO CTaHy OyaiBIi, TOOTO
3abe3nedeHHs ii ekcruryartaniiiHoi nmpupatHocTi. OOcsaru
Takoi iH(opmanii 3HAYHOIO MIpOIO 3ajJexarh BiJ Biac-
TUBOCTI OyIiBJIi BTpadaTH CBOIO EKCILTyaTaIliiiHy IpHIaT-
HICTh i BIUIMBOM HETaTHBHUX (aKTOpiB, TOOTO BiX
ypa3muBOCTi Oy miBIIi.

Y pa3nuBicTIO MPOTIOHYE€MO BBAKATH BIACTUBICTH Oy IiBII
BTpadaTé eKCIUTyaTalliifHy HpHIATHICTh BHACTIAOK BHHHK-
HEHHsI TIOUIKO/DKEHHsI Tl BIUIMBOM IIEBHOTO THITy Hera-
THUBHHX (akTopiB. Kputepiii ypa3amuBocTi Oy/IiBiIi MOMXIMBO
3aCTOCOBYBAaTH JUisi Oy/b-SIKOTO THILy 3arpo3. Y wiid po0Oorti
3po0JIEHO CIPOOy TMOKa3aTh MOXIIMBICTH OOIPYHTOBAHOTO
BHOOPY OOCATIB Ta METOMIB T'COIC3MYHOTO KOHTPONIO 32
napameTpamu OyJliBelb, CIOpyX 1 TepuTopii 3a0ynoBH Ha

MIPUKIJIAJII BCTAHOBIICHHS 3arajlbHUX IAXOMIB 1O BHOOPY
e()EeKTHBHOI CHCTEMH CIOCTEPESKEHHS 32 JehopMalliitHIMI
MPOIIECaMH, BHKJIMKAaHUX HPUPOJHAMH Ta TEXHOTCHHHUMH
(akTopamm, 3 ypaxyBaHHIM KPUTEPII0 Ypa3iHBOCTI OymiBIti
Ta TEpUTOPii 3a0yIOBH.

[epenik ¢axTopiB, MO MOXYTb CHPHYUHATH Jedop-
MamiiHi mponecu y OyziBii Ta Ha Tepurtopii 3a0ynoBwu,
JIOBOJII 3HaYyHMH. SIK NpUKIaa, BUXITHUMH JaHUMH IS
BUOOPY CHCTEMH CHOCTEPEKEHb Ta MPOEKTYBaHHS TEXHO-
jorii BHUMIpIOBaIBHUX pOOIT (CKiIady, IOCIiIOBHOCTI,
00csriB, TEpMiHIB, TPYAOMICTKOCTi, BapTOCTi) IijJ dYac
eKCIUTyaTarlii mpuimMeMo:

— CTIMKICTh CXWIIIB, Ha SIKUX PO3MIIICHA OYAIBILA, Ta 1X
KPYTH3HY;

— CTaH Ta TEOJIOTIYHAN CKJIaJ]] IPYHTOBOI OCHOBH,

— JDKepera MOKJIMBUX IMiATOIUIEHB Ta BiOpariil, HasB-
HICTP SIKHX € 3aTPO30I0 MOPYIICHHS CTIHKOCTI CXUIIB.

Pu3MKK TIOIIKO/KEHD OLIHIOIOTHECS HAa OCHOBI JaHHUX
IH)KEHEPHUX BHIIYKYBaHb, MPH3HAYCHUX JUIS TMPOEKTY-
BaHHS IH)KEHEPHO-TEXHIYHUX 3aXO0/IiB 31 3MEHIICHHS Hera-
TUBHMX HACHTIJKIB, CIPHYMHEHHX TE€OJIOTIYHUMH MpOlie-
caMy, TPHUPOJHUMHU 1 TEXHOTEHHHUMHU HaJq3BUYAHHUMHU
curyanisiMi. Jljisi OLIHIOBaHHS PH3MKY IOIIKOKEHb,
OKpIM TpaJMLIiHOTO BHUSBICHHS MOXIHMBHX 3arpos,
MIPOTIOHY€ETHCS BUKOHATH OIIHKY ypas3JUBOCTI Oy[iBIi Ta
Teputopii B paiioni Oynismi [5].

Cryninp ypa3nuBOCTi OyIiBii 3aJeXUTH BiJ Xapak-
TEPUCTHK caMoi OyAiBIIi, XapakTEepUCTUK Ta CTaHy IPYH-
TOBOi ocHOBH. OCHOBHI mapameTpu Oy[iBeNb i TepUTopii
3a0yI0BH, BiJI SIKMX 3aJI€KUATH CTYIIHb YPa3IHUBOCTi [3, 2, 7]:
THUI TiI3¢MHOi CHOPYIH, CTYIIHb 3HOIIEHHS OYIiBII, THIT
(dbyHnameHTy, KoedillieHT CTIMKOCTI CXWily, JITOJNOTiYHI
KOMILIEKCH MOPiJI, KPYTHU3HA CXHJIIB, T1IPOre0IOriyHI YMOBH.

CryniHp BIUIMBY NapaMeTpiB y pasi ix cymicHoi il
YKCJIOBO OITIHUTH JIOBOJIi CKJIAJIHO, 00 WiTKHX KPUTEPIIB IS
LILOTO HEMa€, TOMY OLIHKY CTYIEHs BIUIMBY IapameTpiB Ha
ypa3nuBiCTh  OyIiBeNb JOIUIBHO BHKOHATH METOIOM
eKCIIepTHOI OmiHKH [1], 3aJyYWBIIM CHCINANICTIB, IO
3aliMalOTHCS IPOSKTYBaHHSAM Ta €KCIUTyaTaIi€ero Oy/IiBesb.

Y pe3ynbpTaTi €KCIEPTHOTO ONHUTYBAHHS BU3HAYCHO
MaKCHMaJIbHO MOXKJIHBHH CTYIIHB YPa3JHMBOCTI MO0
YHUHHUKIB IPUPOIHOTO Xapakrepy (tadm. 1).

Tabauys 1
Cryninb ypa3jauBocTi OyaiBJi 11010 YUHHUKIB
MPUPOTHOTO XapaKTepy 3a pe3yJbTaTaMu
€KCIepPTHOT0 ONMUTYBAHHSI

Koedimienr | Jlitromoriuni | Kpy- .

o . T'inporeono-
Tlapamerp | CTifiKOCTI | KOMIUIEKCH | TH3HA S

) . rivni yMOBH

CXUITY opiz CXUIIB
Kon
napamerpa N1 2 V3 V4
Crymims | 3 021 031 0,18
YPa3IUBOCTI
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OcHOBHI TapaMeTpu OyniBeNb 1 OCHOB, BiJ SKHX
3aJICKUTHh CTYMIHb iX Ypa3NMUBOCTI 3a JedopMariiHIX
mporeciB [4], HaBemeHO B TaOm. 2. Jmd MOXKIHBOCTI
MOJJANTBIIIOTO aHAaJi3y 1 BUKOPHCTAHHS BH3HAYCHI CTYIICHI
Ypa3IHBOCTI YMOBHO TOZINIEHO HAa TPH piBHI: BUCOKHH
CTYIiHB ypa3auBOCTi (Y;), CEpenHiil CTYIiHb YpPa3TUBOCTI
(0,67 y;) Ta HusbKui cTymine ypazmsocti (0,33 y; ).

Jlist ouiHKM ypas3nuBOCTI OyaiBii mono Aii ¢paxropis,
SKi 3arpo’KyIOTh BUHHKHEHHSIM MOMIKO/KEHb, BHUKOPHC-
TOBYBaTUMEMO KOC(DILIEHT ypasIuBocTi k, Oyaisii, o

BU3HAYAETBCS CYMOIO CTYIICHIB YPa3IUBOCTI BiJl OKPEMHX
(hakTopiB

n
kyzzyi,ﬂKH.IO 0<k, <1, @)
i=1
Je y; — YUCIIOBE 3HAYEHHs ypa3lIuBOCTi BiJ i -ro (akTopa
BIUIMBY; /1 — KUTBKICTh (PAKTOPIB BIUIMBY HA Ie# 00’ €KT.

MOXKIMBICTh TIOIIKOKEHHS 3al€KUTh HE TUIBKH Bi
ypaziuBocTi OyaiBenb, ane 1 BiJ XapaKTEpHCTUK JDKepesa
3arpo3u. OLiHKY IMX (aKTOPiB MOXKIIMBO BU3HAYUTH OKPEMO
B KO)KHOMY KOHKPETHOMY BHITA[Ky SIK KOCQII[I€HT 3Hauy-
IOCTI k, 1O Pe3yNbTyIOUOro KoegilieHTa ypa3IBOCTi.

Jis BpaxyBaHHSI CTYIICHS BiANOBIZaIbHOCTI OYmiBIIl
npuiiMeMo 3HaueHHs Koe(illieHTa BIUIMBY Ha YPa3JMBICTh
3rigHo 3 Tabi. 3.

Y takoMy pasi koedilieHT ypasiauBocTi OyxiBmi k;

JI0 KOHKPETHOTO (haKTOpa pU3UKY MOXKHA BU3HAYUTH SIK
ki =k, k;-k,, 2

ne k,; — xoedillleHT BIUIMBY CTYIEHS BiANOBiAAIBHOCTI

OyniBini; k, — KoedilieHT 3HAYYIIOCTI JXKepena 3arposy,
NOTYXHOCTI 3arpo3u Towo; k, — KoediuienT  ypas-
nuBocTi (1).
Tabnuys 2
IIapameTpu cxuiiB
Kon Crynitb . Hasga mapamerpa
ypasIuBOCTI
Koedimient criiikocTi
0,10 1,25
. 0,20 1,20
0,30 >1,15
JliTonorivHi KOMIUICKCH TTOpPiN
0,07 OKpeMeHiJli  aprilmiTH, aJeBpOJITH,
HilaHAKH
Y2 0,14 Mepreni 3 npomapkaMi MepreucTHX
QJICBPOJIITIB, apTiJIiTIB, MII[AHKUKIB
0,21 Mepreni 3 nporapkamMy MilIAHUKIB, Bam-
HSsHI apTiJliTH 3 POIIapKaMH TilIAHKKIB
KpyTH3Ha cxuiis, rpaj
0,10 0-2
2 021 | 210
0,31 1015 i Ginbiue
T'imporeomnoriuni yMmoBH
0,06 BincyTHicTs mig3eMHUX BOJ
Y4 0,12 CriopauyHe TOIUPEHHS ITiI36MHUX
BOJ,
0,18 TocriitHuii TOPU30HT MiA3EMHUX BOX

SIKmio iCHYIOTH AEKijbKa 3arpos, TO iX pO3IISAaloTh
OKpPEMO 1 MPUHMAIOTh JJIs OLIHKU 3arpO3H HaWOiIbIIe a00

cyMmapHe 3Ha4eHHA k, =k, .

Tabnuys 3
KoediuieHT BN/IMBY cTyneHs BiANOBigaJbLHOCTI
OyniBJii Ha KoediuieHT ypa3auBocTi

3HayeHHs XapakTepucTuka
0,9 ctyminb BiamosinansHocTi CC1
ke 1,0 cTymiHb BianosigansHocTi CC2
1,1 cTyminb BigmosigansHocTi CC3

[MpuunHaMu, 1o 30LIBLIYIOTH BipoTiAHICTH Aedop-
MalidHUX TPONECiB, MOXYTh OyTH WIATOIUICHHS Ta
BiOpauii. Tpeba BpaxoByBaTH, IO MiJl YaC MPOEKTYBaHHS
notpibHO mepexbauuTn Bei 3amoOikHI 3axoau. Y [4]
HaBEJICHO JaHi, 110 XapaKTepu3yIOTh IMapaMeTpu JDKEpen
MIATOTUICHHS B MeEpeXi BOJOHECYYHMX KOMYHIKaIii
(tabm. 4). KoeodimieHTH 3HAYyIIOCTI MUX MapaMeTpiB
mojaHo B Tadi. 4.

VY [7] HaBenewi maHi, M0 XapaKTepH3YIOTh JDKepera
BiOparttiii (taba. 5). Koedimient ypasnmuBocti OyIiBii 10
3CYBIB PO3PaxOBYIOTh BIAMOBIAHO 10 3alexHOCTI (2),
BHUKOPHCTOBYIOUH 3HaUeHHS Tabi. 2-5.

Jist IpUHHATTS pillleHHsT PO HEOOXIJHICTH MpoBe-
JICHHSI CIOCTEpeXXeHb Ta IX CKJIaJ BU3HAYMMO KJIAc
ypa3nuBoCTi OYAiBII 1O KOHKPETHOTO (haKTOpa PU3HKY:

— HU3bKA ypa3uBiCTh

ky6 < 0,33~kymaX =0,33.
He Kypex — MAaKCHMAIbHO MOXIIHMBE 3HAYCHHs Koei-
uieHTa ypasmmBoCcTi; k., =10 6e3  ypaxyBaHHs
Koe(ilieHTiB I (PaKTOPiB PH3HKIB;
Tabnuys 4
XapakTepucTHKH BOJAOHECYYHMX KOMYHIKalii
IMTapametp CryniHb 3Ha4yIOCTI,
BOJIOHECYUYHX (3HaveHHs mapaMeTpa)
KOMYHIKaIii Ta
BOJIOWM
(koeditient Benmknit Cepenniit Huspkuit
3HAYYIIOCTI)
IlineHicTh BOJO- Oinble 3a MeHIIIE 32
HECYYMX KOMyHiKa- 500 400-500 400
].IlI71, M/ra (kW ) (1’2) (lal) (1’0)
Crynise 3HOCY
BOJIOHECYYHX OinmbIme 35.50 MEHILIE 3a
KOMYHiKauiit, % 3a50 35
(xoedimienT (1,2) (L,1) (1,0)
3Hauymocti), (k)
Bizncrans 10 npu-
pozworo jukepena MEHILIE 3a 50-200 Homaz 200
MATOIUICHHS, M 50
(koedilienT 3HAUY- (1,2) (L1 (1,0)
mocri), (k,)
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Tabnuys 5
IMapameTpu a:xepest Biopauii
INapametp mxepen Cryninb 3Ha4y1ocTi,
BiOpaii(koedirieHT (3HaYCHHS MTapaMeTpa)
3HAYYILOCTI) Benmkwuit Cepenniit | Husbkuit
Bincranb 70 3aTi3HMYHOT | MEHIIE 33 5 5-200 TIOHAJT
KO, M 1,2) a,n 200
(Kes) 1,0)
Bincranp o TpamBaitHOi | MeHIe 3a 5 5-200 OuIbLIE 3a
JTiHii, M 1,2) 1,0 200
(Kgm) (1,0)
Bincranb o iHil MeTpo- | MeHiue 3a 5 5-100 OinbIiIe 32
nonitery, M ( kg, ) 1,2) 1D 100
(1,0
Bizncrans 10 aBTOMaricT- | MeHIe 3a 5 5-50 OUIBIIE
pai, M (1,2) (1,1) Hik 50
(kgq) (1,0)

— CcepelHs ypasJHBiCTh
0,33> k5 >~ 0,67;

— BHCOKa YPa3JIUBICTh
kys 20,67.
ky6 Moke HaOyBaTH 3HadeHHs, Oumpmre 3a 1,0 3a
BpaxyBaHHS Koe(illieHTa 3HAYyIIOCTi 3arpo3H, CTYIEHs
BIAMOBIJAJTLHOCTI TOIIIO.

PinteHHss mpo HEOOXiJHICTb CIIOCTEPEXEHHS, HOTo
CKJIaJ Ta NEepiOAWYHICTh NPUHUMAIOTh 3a pe3yJibTaTaMu
BH3HAUCHHS Koeili€HTa ypa3InBOCTi:

— 33 HU3BKOI ypa3nuBOCTI OyAiBIIi PiBEHb CIIOCTEPEKEH-
HS — 3BHYAHHMH, TOOTO, BPaXOBYIOUH HU3BKY WMOBIPHICTH
BHUHHUKHEHHS TIOLIKO/DKCHb, MOKHA HE TPOBOIUTH IHCTPY-
MEHTAJIBHUX CIIOCTEPEKEHb, a OOMEXHTHCH Bi3yaIbHUM
CIIOCTEPEKEHHSM y TIEPio] TUITAHOBUX OTJIAIIB;

—3a CepemHbOi ypasNuBOCTI OyaiBI piBEHb crocTepe-
JKEHHS — TMIJBUILEHUH, TOOTO, BPaXOBYIOUH CEPEIHIO
HMOBIPHICTh BUHUKHEHHSI TTOLIKO/PKEHb, KPIM Bi3yallbHOTO
CIIOCTEPEKEHHS y TIepioJ1 3IIMCHEHHS IUTaHOBUX OIJISIIB, IO
BUKOHYIOTH I 3BUYaHHOTO PIBHS CIOCTEPEKEHb, JOIAT-
KOBO TpeOa MPOBOIUTH NEPioIMYHI IHCTpYMEHTaJIbHI o0cTe-
JKEHHS, 1100 BCTAaHOBHTH MOXKIMBHI B3a€EMO3B’SI30K MK
piBHEM BiOpariif, IpyHTOBHX BOZ Ta JWHAMIKOIO BHSBJICHHX
TIOIIKO/PKEHB, 3 YpaxyBaHHAM MPOCAJOK, KPEHIB, PO3BUTKY
TPIIIUH TOIIIO;

—3a BHCOKOi ypa3nuBOCTI OyIiBII piBeHB cIiocTepe-
KEHHA — OCOONMBHH, TOOTO, BPaxXOBYIOUH BHCOKY
WMOBIPHICTh BUHUKHEHHS MTOIIKO/KCHb, KPIM BHMOT IS
MIiZBUIIICHOTO PIBHS CIIOCTEPEkKEHb, IOAATKOBO 00’ €KT
HEoOXiTHO 00JaJHyBaTH aBTOMAaTH30BaHOI CHCTEMOIO
MOHITOPUHTY Ta 3arno0iraHHs HaJA3BHYalHUM CHUTYallisM.
Ckiajq cuCTeMH Ta KOHTPOJIBbOBaHI NapaMeTpy BH3Ha-
YaloTh 1HIMBIAYalIbHO, 3 ypaxyBaHHSIM aHaIli3y MOXIMBHX
3arpo3 Ta MOMIKO/KEHb.

BucHoBku

3a pe3ysbTaTaMH CIOCTEPEXKECHb MOXKIIMBE ITPOTHO3Y-
BaHHS MOJAJIBILIOIO PO3BUTKY mpoueciB. IlepiognuHicTh
KOHTPOJIIO BHM3HAYAETHCS MAKCHMAJIBHOIO IIBHUJIKICTIO
3CYBIB 3 ypaxyBaHHsM CITiBBITHOIICHHS BapTOCTI ITUX
poOIT Ta MOXIMBHX 30WTKIB YHACHTiJOK HECBOE€YACHOTO
BUSIBJICHHS 3CYBHHX ITPOIIECIB.
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3aranbHi npuHIUNH BUOOPY eeKTHBHOI CHCTeMH
reoe3NYHNX CIoCTepeskeHb Ml Yac eKkcIuryaTamii
OyniBeJib i ciopya 3 ypaxyBaHHAIM
KPHTepil ypa3jmBoCTi
I1. I'puropoBceKuit

Po3ristHyTO 3arpo3u MONIKOMKEHHST OYIiBENb i CIIOPY.
[lokazaHO MOXKJIHMBICTH OOIPYHTOBAHOTO BHOOpPY METOIB
IHCTPYMEHTAIEHOTO KOHTPOJIO 3a TMapaMeTpamu OyiBelb,
CIIOpYZA 1 TepuTOpii 3a0yI0BH HA IPHUKIaAl BHOOPY e(eKTHB-
HOI CHCTEMH T'€OAE3MYHUX CIIOCTEPEXEHb 3 ypaxyBaHHSIM
KPUTEPIIO ypas3auBOCTi Oy/IiBeNb Y MPOILIec X eKCILTyaTallii.

OO0mue NnpUHIUIIBI BBI00Pa 3G eKTUBHOM CHCTEMBI
reoJe3nyecKux HalIHIeHUH MPHU IKCIVIYATAUMT
3JaHMI U COOPY:KeHMIl C yUeTOM
KpUTepust yI3BUMOCTH
I1. I'puropoBckuit

PaccMOTpeHB! yrpo3bl OBPEXKIEHUS 30aHUI U COOpYKe-
uuid. [Tokazana BO3MOXKHOCTH 0OOCHOBaHHOI'O BEIOOPA METO-
JIOB HHCTPYMEHTAIBHOTO KOHTPOJIS 3a TapaMeTpaMHu 31aHUH,
COOpY)KEHUI U TEPPUTOPUH 3aCTPONKH Ha IpUMepe BbIOOpa
S(pPEKTHBHON CHCTEMBI T'CONE3MYCCKUX HAOOACHUN C
YUETOM KpHUTEpHs YSA3BHUMOCTU 3[JaHUIl B IpoLEcce HUX
SKCIUTyaTaluy.

General principles for selection of effective in geodetic
observations of buildings and structures taking
into account criterion vulnerability
P. Grygorovsky

The threats of damages of building and building are
considered. Possibility of reasonable choice of methods of
instrumental control is shown after the parameters of
building, building and building territory on the example of
choice of the effective system of geodesic supervisions
taking into account the criterion of wvulnerability of
building in the process of their exploitation.





