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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AkTyanbHicTb TemMHu. CydacHUIl CTaH Ta30mpoBiIHOI 1HOPACTPYKTYpH YKpaiHu
noTpeOye BEIMKOTO 00CATY pOOIT JiJis pO3B’si3aHHS MPoOJIeM 13 3a0e3MeUeHHAM HaIliTHOTO
(YHKITIOHYBAHHS 1 MABUIIEHHSIM KOMIUICKCHOI O€3IMEeKH 1 CTIMKOCTI ra30MpoOBOy Ta HOTo
00’ekTiB. OOOB’SI3KOBOIO  yMOBOI  Oe3aBapiiiHOi  eKCIuTyartaiii  MaricTpajbHUX
ra3onpoBO/IiB € BAKOHAHHS T€0JIE3UYHOTO MOHITOPUHTY.

['eone3nunnii MOHITOPHUHT JIa€ 3MOTY BH3HAYaTH BEIMYUHY, HAMPSIMH 1 IMIBUAKICTH
aepopMaIiiiHuxX 3MilieHb (TOPU3OHTATIBHUX 1 BepTI/IKaJ'IBHI/IX) ra3onpoBOy Ta I1HIII
XapaKTEPUCTHUKU. J[JIs1 YCIIITHOTO T€0e3UIHOTO MOHlTOpI/IHFy BOKJIMBUM € PO3B’SI3aHHS
mpoOJeMu  PO3POOJICHHS TEXHOJIOTIT WOTr0 BHUKOHAHHS 1 TMPU3HAYECHHS TOYHOCTI
CIIOCTEPEKEHB, JOCTATHHOI IS POTHO3YBAHHS TIOIAIBIHX JehOpMAaIlifHUX MPOIIECIB.

[TpoGnemMor0 MOHITOPUHTY 3aiiMaKCs Taki MPOBIAHI BUeHI 1 (axiBIii, K
M. I'. Biayes, P. M. 3apinos, JI. M. IlepoBuu, 1. JI. IlepoBuu, I. E. Cy6060TiH, B. K.
Yubipskos,

A. M. [llamma30B.

[IpoOneMy TOYHOCTI T€OJIE3UYHUX CIIOCTEPEKEHh 3a CTAaHOM Ta30IpPOBOJIIB
nocmmkyBanu 1. I1. BoponaBkin, O. M. IBannos, A. B. Pynauenxko, I1. I'. llleBepain Ta
1HIII.

Bukonana po0OoTa rpyHTYeThCsl Ha JOpoOKY BimoMux HaykoBuiB b. JI. baunmuna,

K. O. bypaka, C. II. Bouitenka, A. 1. €ropos, C. B. Craposepona, A. C. Ma3HHIIBKOTO,
I. C. Tpesoro, P. B. lllynsna, H. H. XpeHoBa, y npaiisix sikux BUCBITJIECHO JIESIKI aCTIEKTH
re0JIC3UYHUX CIIOCTEPEKEHb 3a 3CyBaMHU Ta T'€OJIOTIYHI PU3MKU Ha Tpaci ra3ompoBojy, a
TakoX Mpoosiemu 1UdpoBoi cuctemMu 300py iH(OpMaIliil 32 JOMOMOTOI0 KOMII'FOTEPHHUX
TEXHOJIOT1M JIJI1 ONEpPaTUBHOIO ONPALIOBAHHS PE3YJIbTATIB BUMIPIOBaHb, OTPUMAHUX B
MpOoIIeCi €0 Ie3UYHOTO MOHITOPHUHTY.

OpHak AOCHIHKEHHS 3TaIaHUX Y4YEHUX TMOTPEOYIOTh YTOUHEHHS 1 MOAAIBIIOTO
PO3BUTKY, OCKUIBKU HE TTOBHOIO MIPOIO BIIOOPaKarOTh PU3UKH, 1110 BUHUKAIOTh BHACIIIOK
B32€MO/II1 Ta30MTPOBOTY 3 TPYHTOM Ha 3CyBOHEOE3MEUHHX JUISTHKAX TPACH.

Jocniguuibki 3100yTKH 3rajfaHux (axiBIliB J1add MOKJIHUBICTh CHOPMYITIOBATH
OCHOBHI HaYKOBI 3aBJIaHHS JTaHOT pOOOTH.

AKTyanpHUM 3aBJIaHHAM POOOTH € BUKOPUCTAHHS JOCUTH MPOCTOI 1 B TOM K€ 4Yac
JOCTaTHBO AaJIeKBaTHOI PO3PaxyHKOBOI MOJEIN MariCTpajbHOTO Ta3oMpoBOAY, SKa A€
3MOTY OLIHIOBAaTH PIBEHb HOT0 HANpyXeHO-Ie(POPMOBAHOTO CTaHy, IO MOTPIOHO IS
BU3HAYCHHS ONTUMAJILHOT TOYHOCTI T€0JC3UYHOTO MOHITOPUHTY.

3B's130k po00OTM 3 HAYKOBHMH MporpamMaMu, IJIAaHAMH, Temamu. PoOoTty
BUKOHAHO BIAMOBITHO J0 JEpXKAaBHUX, Tajly3eBUX 1 HAyKOBO-JIOCIIAHUX Iporpam Ha
M1JICTaBl TAKUX TOKYMEHTIB:

1. 3akon Ykpainu «IIpo Tpy6onposiauuii Tpancmopt» N192/96-BP Bix 15.05.2006 p..

2. TlocranoBu KabGinety MinictpiB Ykpainu Big 04.08.2000 p. Ne 1214 «IIpo
3aTBEP/DKEHHS TMEPeNiKy 00’ €KTIB Ta OKPEMUX TEPUTOPIHN, AKI MIJJIATAIOTh MOCTIHHOMY Ta
00OB’SI3KOBOMY Ha JOBIPEHI OCHOBI OOCIYrOBYBaHHIO JI€p>)KaBHUMHU aBapiiiHO-
PATYBATBHUMU CITYKOAMUY.

3. TlocranoBu Kabinety MinictpiB Ykpainu Big 16.11.2002 p. Ne 1747 «IIpaBuna



OXOpPOHH MariCTpagbHUX TPYOOIIPOBOIIBY.

4. TlocranoBu KabGinery MinictpiB VYkpainu Big 22 cepras 2000 p. Ne 1313
«IIporpama 3amobiraHHs Ta pearyBaHHsS Ha HaJ3BHYaiHI CHUTyaIlli TEXHOTCHHOTO 1
npupoaHoro xapakrepy Ha 2000-2005 poxuny.

5. «MOHITOPUHT Ta MPOTHO3HA OIIHKA CTaHy NPUPOAHUX CHUCTEM Ta MPUPOJHO-
TEXHOI'CHHMX KOMILJICKCIB Ha OCHOBI MOJEIIOBAaHHS reosioriyHux mporeciey (2008 —
2010pp., nepx. peectp. Ne 0108U010311) TOB «AT-tpan3ut».

Meta i 3agaui pgocaigxenHs. Memow poOOTH € BUPIMICHHS HAYKOBO —
MPUKIATHOTO 3aBAaHHS MOJEIIOBAHHS TOYHOCTI TEOAC3WYHUX CIIOCTEPEIKEHb TIPH
MPOBEJCHHI TEOJE3UYHOT0 MOHITOPUHTY Ha CTajii eKcIulyaTalii MaricTpajbHOTo
ra3omnpoBOIY.

JIyist MOCSATHEHHS TIOCTABJICHOI METH B TUCEPTAIlii OYJIM TOCTABIICHI TaKi 3d80AHHS.

— MpoaHali3yBaTW  BIUIMB  TEOJIOTIYHUX YUHHHUKIB Ha  (YHKI[IOHYBaHHS
MaricTpaJbHOTO Ta30MPOBOAY Ta PO3POOMTH METO]I BU3HAUCHHS T'€OJIOTIYHUX 1
TEXHOTEHHUX (PaKTOPIB PUBHUKY;

— OOIpyHTYBaTHU 1HHOBAIIWHY JOIUIBHICTh JU]epeHiiaiii TOYHOCTI pe3yIbTaTiB
re0JIC3UYHUX CIOCTEPEKEHb Y BHU3HAYEHHI PyXIiB 3€MHOI  IOBEpXHI,
CIPUYMHEHUX T€OJIOTIYHUMU 1 TEXHOTEHHUMU (haKTOpaMu;

— pO3pOOUTH  MaTeMaTW4yHI MOJENl PO3PaxXyHKy TOUYHOCTI T€0JIE3UYHOTO
MOHITOPUHTY Ha OCHOBI (hI13MUHOT MOJEII HaIpy>KEeHO-Ae(hOPMOBAHOTO CTaHy
MaricTpajabHOTO Ta30MPOBOLY;

— po3poOouTH  ePEeKTUBHMA  METOA  PO3B’S3aHHSA  CHCTEMH  CKJIQTHUX
nu(epeHIlaIbHUX PIBHAHb HANPYXEHO-I€(POPMOBAHOTO CTaHy Tra3OlpOBOIY 3
OyIb-IKMMH TPAaHUYHUMH YyMOBAMH I OTPUMAHHS BUXIIHHX IapamMeTpiB
PO3paxyHKy TOUHOCTI I'€0JIe3UYHOTO MOHITOPUHTY;

— YJAOCKOHAJIUTH METOAUKY MOJICTIOBaHHS T'€0e3NYHOI TOUHOCTI CIIOCTEPEIKEHD 32
nepeMIIEHHSIMU Ta30MPOBO/LY;

— PO3pOOUTH METOJ BU3HAYEHHSI TEPIOJIB CIOCTEPEkKEHb 3a MEePEMIIEHHIM
I'PYHTOBOT OCHOBH Ta MariCTPaJIbHOTO Ta30IIPOBO/TY .

00'exTOM H0CIiIIKEHHS € TII36MHUNM MariCTpaJbHUI Ta30TPOBI.

IIpeamer moc/aiTzKeHHs] — METOJIM BU3HAYEHHS TOYHOCTI T'€0JC3UWYHUX POOIT Mpu
MOHITOPUHTY MaricTpajibHOTO ra30MPOBOTY.

Metoau aociaimkeHHss. Y JIOCTIDKEHHI BUKOPUCTAHO CY4YacHI MaTeMaTH4HI
MeToIu. MeTOo10JI0TYHOI0 OCHOBOIO JOCIIIPKEHHSI € TIPUHIIUIHN 1 TIOJIOKEHHSI Oy11BEeIbHOI
MEXaHIKH, METOJI CKIHYCHHUX EJIEMEHTIB, METOJM aHali3zy U pe3ynbTaTh OCIIIKEHb
MONEPEHUKIB, METOJUKY T€0Je3UYHOr0 MOHITOPUHTY €KCIUTyaTaliitHOT HaIiHiHOCTI
ra3onpoBO/iB, METOIM MATEMATHYHO1 CTATUCTUKU Ta TEOPIIO MOXUOOK BUMIPIOBAHb.

HaykoBa HOBH3HA OJep:KaHHX Ppe3yJbTATiB I[0JITa€ B OTPUMaHHI HOBOI
TEOPETHUYHOT OCHOBH PO3B’3aHHSI HAyKOBO-TIPUKIAIHOI 3a/1a4i 3 po3pO0JIEHHS METOIUKH 1
TEXHOJIOT1i MOJICTFOBAHHS TOYHOCTI Te€0J€3WYHUX POOIT MpPU TPOBEICHHI MOHITOPUHTY
MaricTpaJibHOTO Ta30MPOBO/LY, a caMe:

1. Po3pobseno maTeMaTH4YHy MOJENb PO3paXyHKYy TOYHOCTI T€0JIE3HYHOTO
MOHITOPUHTY Ha OCHOBI (i3uyHOi MOJEenl Hampy>KeHO-Ie(POPMOBAHOTO CTaHy
MaricTpaJibHOTO Ta30TPOBO/LY.

2. YIOCKOHAJICHO MOJIeJIb BU3HAUEHHS TEPIOJIB CIIOCTEPEKEHb 3a TMEePEMINIECHHSIM
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IPYHTOBOi OCHOBHU Ta MAariCTpaJlbHOTO Ta30MpoOBOAY, IO Ja€ 3MOTY OOIPYHTOBAHO
BCTAaHOBUTHU MOTPIOHY BIJICTAaHb MK MapKepaMH Ta 13 BIJMOBIIHOIK TOYHICTIO BU3HAYaTH
MOJIOKEHHSI Ta30MPOBOIY B PEAIBHOMY 4aci.

3. Po3po0sieHO METOAMKY MOJENIOBAaHHS TI'€0JIE3UYHOI TOYHOCTI CIIOCTEPEKEHb 3a
NepPEMIIICHHSIMH Ta30IMpPOBOAY, 1€ Ja€ MOXKJIUBICTH OOTPYHTOBAHO MIIINTH 0 BUOOPY
MICIIb 1 TOYHOCTI T€0JIE3UUHUX CIOCTEPEKEHD 3a ehOpMYyBaHHSIM ra30IPOBO/LY.

4. 3anpornoHOBaHO METOJI BU3HAYEHHS T'€0JOTTYHUX-TEXHOTEHHUX (PAKTOPIB PUBHKY
mijJ] 4ac eKCIUTyaTalii MaricTpajJbHUX Ta30MpOBOJIB, IO A0 3MOTY BUSBUTH IUISTHKU
MiBUIICHOTO PU3UKY Ta BIEpIile MoOyayBaTH apOKCUMAaliiHy (QYHKI[1F0 MATEMAaTUIHOTO
OYIKyBaHHS 1010 KO)KHOTO YHHHUKA PU3HKY.

IIpakTH4yHe 3HAYEHHS O/IeP:KAHUX pe3yJbTATiB MOJsIrae B pPoO3poOJeHHI Ta
BJIOCKOHAJICHHI T€0JE3MYHUX METOAMK KOHTPOJIIO eKCIUTyaTalliifHOi  HaAiiHOCTI
ra30npoOBOJIB Ta aJTOPUTMY BUSBIEHHS T'€OJIOTIYHUX-TEXHOTCHHUX YWHHUKIB PU3UKY B
MPOIIEC] EKCILTyaTallii MariCTpajlbHUX Ta30MPOBO/IIB; B PO3POOJICHHI PO3PAXYHKOBUX CXEM
MOJIUBUX BapiaHTIB MOHITOPUHTY; MOJICIIOBAHHI TOYHOCTI T'€OJE€3UYHHX pOOIT Ta
OOTPYHTOBAaHOMY PO3B’sI3aHHI LIUX 3a]1a4.

OcoOuctuii BHecok 3100yBaya. Yci pe3ylbTaTd JOCTIIKEHb, BHUKIAJICHI B
JUCEpTaliiiHiil po6oTi, OyJIM OTpUMaH1 ABTOPOM CaMOCTIMHO.

B onyOnikoBaHMX y CIIBaBTOPCTBI HAYKOBUX MpaIIX BU3HAYEHO 3aralibHUN M1IX1]1
JI0 MOJICTIOBAHHS TOYHOCTI T'€OJIE3UYHUX POOIT MPHU MPOBEACHI MOHITOPUHTY JIHIMHUX
cropyn [2]; BUKOHaHO BepHu(IKAIliI0 TeOJOTIYHIX Ta TEXHOTCHHUX YMHHHUKIB PU3UKY MPH
eKCIUTyaTallii MaricTpalbHUX TpyOomnpoBoiB [18]; 3ampornoHoBaHO MOPSIOK BU3HAYCHHS
HarnpyKeHO0-1e(pOPMOBAHOTO CTaHy JIHIMHUX CHOPYJ B IPYHTOBIN OCHOBI [l]; BUKOHAHO
OLIIHKY HaMpyXeHO-Ae(OPMOBAHOTO CTaHY MariCTpajibHOTO ra30MPOBOLY JIJIsl BUBHAYCHHS
reoJIe3UYHOI TOYHOCTI BHUMIPIOBaHHS [6]; OOIPpYHTOBAHO TOYHICTh I'€OJIE3UYHHMX
CIIOCTEPEKEHbh 3a CTaHOM MAariCTpajbHOTO Ta30MpOBOAY Ha TMIACTaBl BHU3HAUYEHHS
HaIpy>KeHO-1e(pOPMOBAHOTO CTaHy BHACIHIJOK OJHOYACHHUX JeopMalliii po3TIry —
CTUCKY Ta MPOTUHY WOTO OCI [/]; CTPYKTYpOBaHO MEPEXiJl Bl IHTErPaIbHOTO OIIHIOBAHHS
Hapy>KeHO-1e(OPMOBAHOTIO CTaHy Tra30MpOBOY A0 BU3HAYEHHS TOUHOCTI T'€OJE3UYHUX
poOit [17]; 3amporoHOBAaHO 3aCTOCYBaHHS METOJIB JUCTAHIIMHOTO KOHTPOJIIO Tij 4ac
MOHITOPHHTY MaricTpajibHUX ra3omnpoBois [13].

Anpobania pesyabtatiB aucepraunii. OCHOBHI TOJOXKEHHS Ta pe3yJibTaTH
JUCEPTALIHOTO AOCTIHKeHHST Oy BUKJIAJEHHI B JOMOBIIAX Ta OOrOBOpPEHI Ha MIECTH
HIOPIYHUX  HAYKOBO-TIPAKTHMYHUX KOH(pepeHUisix B  KUIBCbKOMY  HalllOHaIbHOMY
yHiBepcuTeTl OymiBHUUTBa 1 apxitekrypu (M. KuiB, 2011-2015p.p.); MixHapoaHii
HayKOBIH-TIpakTHUUHIN KoH(pepeHiii «CyyacHa 3eMJIeBHOpSAJIHA HayKa: CbOTOJICHHS Ta
nepcnekTuBu po3BUTKY» (11-12 Oepesnst 2020 poky, binouepkiBChkuil HalliOHAJTbHUN
arpapHUil YHIBEPCHUTET) 3a TakuM HampsiMamu. 1. MojentoBaHHS TOYHOCTI Me0Ae3UYHUX
poOIT TMpu TPOBEIECHHI MOHITOPUHTY Ha CTalli eKCIulyaTalii MaricTpajibHOro
razonpoBoay. 2. IHHOBamiiiHa nmudepeHmiamiss TOYHOCTI PE3yJbTaTiB T'eOJC3UIHUX
CIIOCTEpEKEHbh Ha aBapiiHO HEOE3MEYHHX MUISHKAX MAariCTPaJibHOTO Ta30MpPOBOIIB;
Mixnapogaomy dopymi TOCTPOM — 2020 «MoaeanpoBaHHe TOYHOCTH I€0e3HIECKUX
HaOIIOACHUI MPU TIPOBEICHUH MOHUTOPUHTA COCTOSTHUSI MaruCTPAIbHBIX Ta30IPOBOIOBY
(29 6epesns 2020 p., M. HoBocubipcehK).

PesynpraTu aucepraiiii BIpOBa»KEHO:
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* B HaBYAJIbHUH mporiec Ha kadeapi 3 aucuuruiinu «lmwkenepna reogesis» KHYBA
(po3nin «I[IpoekTyBaHHs 1 OYAIBHUIITBO JIHIHHUX CIIOPYI»);

* B opranizauii TOB «Ut-Tpan3un» (AT npo BopoBamxeHHss Bux. Nel14/2020 Bin
20 mrotoro 2020 poky).

* 2009 p. IlpoektyBaHHS MaricTpajipbHOTO TazomnpoBoay «boropomuanu —
Yxropon» (Ykpaina) - Jlorosip Nel17.0412 mix I[TAT "IBIT” BHIIIITPAHCI'A3" Ta HAK
«Hadroras Ykpainny.

* 2009 p. — IlacnopTu3aliisi TEXHOJOTTYHUX OO'€KTIB Ta30TPAHCIOPTHOI MeEpexi
Uia  ynpaBiiHHS TexHosoriyHoro 3B'si3ky TOB «l'asmpom Tpancraz Cyprym» BAT
«lazmpom» (Pocist) — JHorosip Nel6.0906 Ta Nel6.1002 wmix ITIAT "IBII”
BHIITITPAHCT'A3" ta TOB «Il"a3Tpan3ur».

* 2009 p. — Ilacmoptuzaris xkommpecopHux ctaHmiii TOB «l"asmpom Tpancras
Cypryt» BAT «I"azmpom» (Pocist) — Jlorosip Nel6.0906 Ta Nel16.0907 mix ITAT "IBIT”
BHIITITPAHCT'A3" ta TOB «I"a3Tpan3ur».

* 2010-2011 pp. — BukoHaHHS 3eMeTbHO-KaJAaCTPOBUX POOIT JIJIsi MariCTpaJibHUX
razonpoBoiiB biopcekoro, [Maiicuncekoro JIITY JIK «Ykptpancrasz» (Ykpaina) - Jlorosip
Ne16.0910 mix TTAT "IBIT” BHIIIITPAHCI'A3" ta IK «YkpTpaHcras».

* 2012-2013 pp. — HanoBHeHHs TeoiH(OpPMAIIHHOT CHUCTEMH MariCTpaJIbHUX
razonpoBojiiB TOB «["aznpom tpancraz Cyprym» BAT «I"azmpom» (Pocist) — Jlorosip
Ne3/11 mix TOB «UT-TPAH3UT» ta TOB «["azrpan3ury.

* 2014-2016 pp. — BuKOHaHHS 3eMeJIbHO-KaJacCTPOBUX poOIT 1m0 «ToNbiATTI —
I'opniBka — Opeca» — Joroip NeO1/14 mix TOB «UT TPAH3UT» Tta YIII
«YKpXIMTpaHCaMIaK».

Ilyoaikanii. 3a Temoro amcepraitii omyOmikoBaHo 21 crarrti, 30kpema 16 — y
HAayKOBUX (DaxOBUX BHUIAHHSAX, 11O BXOMATH JO TEpeEiKy BHIaHb, BH3HaueHnXx MOH
Vkpainn, 1 — y HaykoBuX (paxOBUX I1HO3EMHHUX BHUAAHHSX, IO I1HAEKCYIOTHCS B
HaykomeTpuuHux 6azax (Web of Science), 2 — y 36ipHukax marepiainiB KoHpepeHiii, 2 — B
THIITMX HAYKOBUX BUJAHHSX.

Crpykrypa i obcsar aucepraunii. /[uceprariiina po6oTa CKIagaeThCs 3 aHOTAIII],
BCTYyNy, II’SITH PO3JUIIB, 3arajJilbHUX BHCHOBKIB, CIHCKY BHKOPHUCTAHHUX JDKEpEN Ta
J0/IaTKiB. 3arayibHUM 00csT aucepraiii craHoBUTH 163 cropinku, 30kpema 141cropinka
OCHOBHOTO TEKCTYy, 55 puUCyHKIB Ta 23 TaOJuIll, MICTUTh CIIMCOK BUKOPUCTAHUX JHKEPEI
o0csarom 134 naiimeHyBaHHS Ha 15 CTOpiHKax Ta J0JAaTKU Ha BOCBMU CTOPIHKAX.

OCHOBHUMH 3MICT POBOTH

VY Beryni OOrpyHTOBAHO aKTyaJIbHICTh TEMHU JOCIIIKEHHS, OKPECIEHO 3B'A30K 3
HAayKOBUMHU IUIAHAMHU 1 TEMaMH AOCIIIHUIBKOI poOOTH, cHOpMYILOBAHO METY 1 3ajayi
JOCIIKEHHSI Ta PO3KPUTO HAYKOBY HOBHM3HY 1 MPAaKTHUYHE 3HAYEHHS OTPUMAHMX
pE3yNbTATIB.

VY mepmiomy po3aini «AHAJi3 CydyacHUX MiAXOAiB 10 MOJEJTIOBAHHS TOYHOCTI
reoie3M4HUX POOIT NMpPH NMPOBeJAEHHI MOHITOPHUHIY MAariCTPajbHUX Ta30MpPOBOAIB)
MPOAHAII30BAaHO CY4YacHI METOJIU TEOAC3UYHOTO MOHITOPHHTY 3a TEepPeMilllCHHIMH
MariCcTpaJlbHUX Ta30MpPOBO/IIB.
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Henomiku 3acTOCOBYBaHMX METOJIB T'€OJE3UYHOIO MOHITOPHHTY Ta30MpPOBOIIB
MOJIATAIOTh B TOMY, III0 BOHM, HE JAIOTh 3MOT'M O€3MepepBHO OTPpUMYBATU 1H(MOpPMAIIIIO
PO CTaH CEPEJIOBHIIA 1 I€0JIOTIUHI MPOIECH MOOIN3Y Ta30IPOBOY.

Jloci He copMOBaHO KOMIUIEKC 3aKOHOAABYOi, HOPMATUBHOI Ta HAYKOBO-TEXHIYHOI
JIOKYMEHTAaIlisl, B sIKii Oyna O 4ITKO periaMeHTOBaHAa TOYHICTh T'€OJIE3UYHUX POOIT Ta
MOPSIZIOK TapaHTyBaHHs Oe3MeKH O00'€KTIB CHCTEMH MaricTpajibHUX Ta30MPOBOJIB y pasi
BUHMKHCHHI HAJ3BUYAMHUX 1 aBapiMHUX CHTyallii. 3rajaHi HEAOJIKH HOPMaTHUBHO-
TEXHIYHOTO 3a0e3MeyeHHs CBiAYaTh MPO MiAXiA, MPU SKOMY 3a SKOrO TapaHTyBaHHS
0e3MneKy ra3onpoBoly HE PO3TIISIIAE€THCS HA CTaAll eKCIuTyaTallii. B »kogHOMy TeXHIYHOMY
JOKYMEHTI HE BAOOpa)K€HO MUTAHHS np06neMH noOyTI0BU MO/JIEINI B3aEMO/I11 Ta30IIPOBOIY
3 HAaBKOJIUIIHIM CepeloBHIIeM B PI3HUX KIIMaTHYHUX Ta CKJIAJHUX YMOBAX, a TaKOXK 32
PI3HUX COLIATbHO-€KOHOMIYHUX yMOB. OTke, HasBHO HOPMAaTHMBHA 1 pErJIaMEeHTHA
JOKYMEHTAIlisl TOTpeOye PETENIbHOTO 0OMPAIIOBAHHS.

Kpim Toro, He po3poOJeHO UYITKOTO aJIrOpPUTMy OIlIHIOBaHHS IOXHUOOK
PO3pPaxXyHKOBHX XapaKTEPUCTUK, 3aCTOCOBYBAHHUU HHUHI aQIrOpUTM € HAOIUKEHUM,
YMOBHUM Yy TOMY, IO CTOCY€TbCs HampyxkeHo-aepopmoanHoro crany (H/C)
ra3onpoBOJly Ta PI3HUX BapiaHTIB KOMOIHYBaHHS 1 CIIOCOOIB T€OJE3UYHOTO MOHITOPUHTY
JUISL PO3BAHTAXXEHHS Ta30MpOBOJIB BiJ HaAMIpHUX Hampyr. HalTouHnilie HampyXeHo —
nehOpMOBaHUIM CTaH TAa30MpPOBOAY MOXE OYTH BU3HAUEHUN, TUIBKM 3BaXKAIOYM Ha
OJIHOYacHi aedopMalliii TpyOu Ta HAaBKOJUIIHHOTO IPYHTY.

Cdopmynb0BaHO BHUCHOBOK MPO MOTpeOy B MOAANBIIMX AOCIIKEHHSIX MpoOJieMU
MOJEJIFOBaHHSI TOYHOCTI I€0I€3NYHUX POOIT M1l Yac re0Ie3MYHOI0 MOHITOPUHTY Ha CTaall
eKCIUTyaTallli MariCTpajbHOTO T'a30MpOBOY.

Po3risitHyTo muTaHHSA, MOB’sI3aHI 13 3aCTOCYBAHHSM CYYacCHUX MPUJIAAIB 1 CHUCTEM
aBTOMATUYHOTO TPOEKTYBaHHS 3 BIAMNOBIAHUM MPOTPAMHUAM  KOMIUIEKCOM  JUJISt
r€0/IC3UYHOT0 MOHITOPUHTY Tra3onpoBo/iiB. CBITOBI TEHJEHIII PO3BUTKY IWUCTAHIIHHOTO
30HyBaHHS HAaOyBalOTh OCOOJMBOTO 3HAYECHHS B EKOJIOTIYHOMY AacIeKTi, TOOTO Yy
BUSIBJICHHI BUTOKIB 1 aBapiiHUX BUKHUIIB Ta30MPOJYKTIB 1 KUIbKICHOMY OIlIHIOBaHHI
MaciTabiB 3a0py/THEHHS.

OcTaHHIM YacOM HaKOMWYEHO YuMaiuil oOcsr iHdopmailii nmpo BIUIUB (PaKTOPiB
reOJIOTIYHOTO CEPEeIOBUINlA HAa MOHITOPMHI Ta30MpoOBOJIB, aje Opakye OCBITY
MOJICITFOBAHHS Ta OIIHIOBAHHS BIUIMBY OKPEMHX YMHHHUKIB Ta iX MOXKJIMBHX KOMOIHAIIIMH,
3IaTHUX TIPU3BECTU JIO0 HAMPYTHU 1 Aedopmarlii TOBEpPXHi IPYHTY HEJOMYCTUMUX BEITUYHH
Ta 3MIIIEHHS MIA3€MHUX Ta3onpoBoaiB. ToMy 3pocTtae HEOOXIJHICTh MPOTrHO3YyBaTH
BUHHMKHEHHS 1 mepelir HeOe3NeYHUX MPHUPOAHO-TEXHOTEHHUX TIEOJIOTIYHHUX MpPOLECIB B
30HI, NPWIErNT [0 Tra3onpoBoay, Ta OOIPYHTOBYBaTH TOYHICTh TI'€0JE3MYHUX
CIIOCTEPEKEHb HA HEOE3MEeYH1i JUISTHI{ Ta301pPOBOIY.

OCKUJIBKM BCTaHOBJIEHO, HIO0 Ha TOYHICTh TI'€OJE3UYHUX POOIT BEJIHUKOI MIPOIO
BIUIMBAIOTh T'E€OJIOTIYHI Ta TEXHOTeHH1 (akTopu, y poOOTI BHU3HAYEHO CTYMiHb BIUIMBY
MPUPOIO-TEXHOTEHHUX CUCTEM Ha CTaH ra3o0MpoBOAY.

Y  apyromy posnini  «Po3po0ka KOMILUIEKCHOI MoJesdi OIiHKH BILUIMBY
reoJIOTiYHNX TA TEXHOT€HHUX YUHHUKIB PHU3MKY MNPH MPOBEJAEeHHI MOHITOPHUHIY
MaricTpajbHUX ra3onpoBoAiB» BHKOHAHO aHa3 BIUIMBY T'€OJIOTIYHUX YWHHUKIB Ha
(YHKIIOHYBAaHHA MarictpajibHOro TrazompoBoay. [ns 1mporo OyB CTBOpPEHHIT METON
BU3HAYCHHS  TEOJIOTIYHUX-TEXHOTEHHUX  (aKTOpiB  PHU3UKY Ta  BCTAHOBJICHO



6

CHIBBITHOIIEHHSI MIXK BXITHUMH (akTopaMu ((pakTOpH TeooriyHoro YMHHUKA PU3UKY) Ta
BUXIJIHOIO PEAKIE€0 KOHCTPYKIli (3MIIIEHHS TPYyOONmpoBOAY), IO € TMOTPIOHUM s
MIPOBEICHHSI I'€0/I€3UYHOTO MOHITOPUHTY.

Haiibinpmry HeOe3meky s JIHIMHOT YacTUHW MaricTpajbHUX Ta30IPOBOJIIB
CTAaHOBUTh HAABHICTh JUJISHOK Ta30MpoBOJy B HaNpyXeHo-AehopMOBaHOMY CTaHi,
MPUYMHOIO SIKUX € T€0JIOT1YH1 BIUIMBH (YTBOPEHHS 3CYBIB, CEJIEBUX SIBHIII, PO3TPICKYBaHHS
IPYHTY Ta IHIII TpOIEeCcH). AKTyalbHICTh 3aBIaHHS TOJSITa€ y BH3HAYCHHI METOIY
KUTBKICHOTO OIIIHFOBAHHS T'€0JIOTIYHOI CKJIAIOBOI PU3UKY, SIKY CJIIJT MaTH Ha yBasil IiJ Jac
eKCIUTyaTarlii MariCTpajJbHOTO Ta30IMPOBOY.

[Tomo>keHHsT ~ MariCTpaJbHOTO  Ta30MpOBOAY  TMOB’sI3aHE 3  TEOJIOTTYHOIO
XapaKTEPUCTUKOIO THX PAHOHIB, /1€ MPOKJIAJACHO Ta30TPOBI/I.

[TpoananizoBaHO cTaH TpacH MaricTpaibHOTO ra3onpoBoay «Ypenroit — [lomapu —
VYXKropoa» Ta BUSBJICHO BIUIMB TEOJIOTIYHMX YWHHUKIB HAa TPUYUHHA BIIMOBH y HOTO
po0OTi, MO Jaj0 3MOTy BHU3HAUUTU KUIbKICTh HEOE3MEUHUX MJUISTHOK B3JIOBXK TpacH
ra3onpoBOY.

Jns 1uux AUISTHOK Ta30MpPOBOJY MIXK KOMIIPECOPHUMH CTaHIIIMH BHKOHAHO
OI[IHIOBAHHS BIUIUBY T€OJIOTIYHUX Ta TEXHOTCHHUX UYWHHUKIB PU3HUKY Ta MOOYIOBaHO
miarpamy ix posmoainy (puc. 1).

BusiBnennss HaWOUIbII HEOE3MEUYHUX MUISHOK Ta30MpOBOJY Jal0 MOXKIHUBICTh
MPU3HAYUTH TOYHICTh TEOJIC3UYHUX POOIT B MepuioMy HaOmmkeHH1 (puc. 2) y pasi
3MIIIEHHS Ta30MPOBOY B BEPTUKAIBHIN IJIOIIHHI.

8 1/m ' il P
— fmy pO3N0AIN !‘IOXHﬁOKpESVﬂbTaT\B 4
HIBENIOBAHHS
7 A A A
26 CEPEAHE 3HaYEHHS f/ \\ 95
§ / \ M peaniaLli YHHMKiB
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& DU3HKIB
= T
E, 13,7 ‘ \
z
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o 04
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03
1
LinsHKa nigsuLeHoro 07
0 reoNoriYHOro YAHHUKA PUSKURY y
§ § § g g U 2] 5 5— o a I I = = % %
PEEEEEEEEEEEEEEE R
$ 9 & & | H T e g 3 @ 4/C
R T S S -
E E & G - = : 7 Knacn niBeoBanns
g g o B g
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8
Puc. 1. Po3mo/ais reosIori4yHuX Ta TEXHOTEHHUX Puc. 2. Po3no/in reosioriaaux
YUHHUKIB PU3UKY YUHHUKIB PU3UKY Ta JOMYCTUMHUX

NOXUOOK y pe3yibTaTi HiBEJIIOBAHHS
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[le crano miacTaBolO A7 BUCHOBKY MPOTE, IO TOYHICTh T€OAC3UYHUX POOIT
3QJIKUTH B1Jl CTYINEHs AedopMmallii rpyHTOBOTO MacUBY: 1110 MEHIII AedopmMaliii, TO BUIA
TOYHICTh I'€0IC3UYHUX POOIT.

Po3pobnenuit METOT KOMIUIEKCHOTO OIIHIOBAHHS T'€0JOTIYHUX YMHHUKIB PUBHUKY €
OCHOBOIO Il BU3HAUYCHHS HEOE3MEeYHUX MUISHOK Tra3oMpoBOJY, IIOAO SKUX MOTPIOHO
BUKOHATH PO3PaXyHOK HaIpPY>KEHO-Ae(POPMOBAHOTO CTaHYy.

Y 1perboMmy po3aun «Po3paxyHOK eJjieMEHTIB Hamnpy:KeHO-1e(opMOBAHOIO
crany (HAC) marictpajibHMX ra3onpoBoiiB B I'PYHTOBiii OCHOBi» Oyn0 BHKOHaHE
OLIIHIOBAaHHS HANpPYXEHO-I1e(OPMOBAHOTO CTaHy MAariCTpaJbHUX Ta30MpOBOJIIB 3a
JIOTIOMOTOI0 METOJIB PO3PAaXyHKOBOTO Ta MAaTEMaTHYHOTO MOJETIOBAHHS 3 MOJAJIBIIUM
PO3B’sI3aHHSAM KpalOBUX 3aad 3 METOI0 BHU3HAYUTH MICIS MAaKCHUMAJIbHO JOMYCTHMHX
HampyXeHb, a JJI KOXKHOI JUISSHKHA Ta30MpOBOly — MOXKJIHMBI XapaKTEPUCTHKU
nedopmartiii.

OtpumaHi fJaHi JO3BOJWIA OOIPYHTOBAHO OOpaTH MICHS BCTaHOBJICHHS
KOHTPOJIBHUX MapoK JJIsi T€0€3UYHOI0 MOHITOPUHTY I'a30MPOBOJY, BUSHAUUTH HAJICKHY
TOYHICTh BUMIPIOBaHb W OI[IHUTHU 3araJibHUi cTaH Oy/iBeNbHOT KOHCTPYKIIlI HA MOMEHT
CIIOCTEPEIKEHb.

3anpornoHOBaHO HOBUM MIJXiJ /10 3aCTOCYBAaHHS CYy4aCHHMX TEXHOJOTIH, B OCHOBY
AKUX MOKJIaJI€HO HAyKOBO OOIPYHTOBAHY METOJIMKY MOJEIIOBAHHS TOYHOCTI F€0€3NYHUX
CIIOCTEPEIKEHb.

MeTonuKy OCHOBaHO Ha PO3pPOOI PO3PAaXyHKOBOI 1 MaTeMaTUYHOI MOJENl
JOCIIKYBAaHOTO 00'€KTa, IIO0 YMOXKJIMBUJIO T€peXiJ BiJA BHU3HAYEHHS HaIpPYKEHO-
1e(OpPMOBAHOTO CTaHy Ta30MPOBOY IO TOYHOCTI T€0/IE3UYHUX CIIOCTEPEKEHb.

Sk MaTemMaTHUHy MOJENb 3alpONOHOBAHO BHKOPUCTOBYBAaTH (Hi3MUHY MOJEINb
«0anka Ha TPYXHIA OCHOBI», Ky ONUCYIOTh AU(PEPEHIIATbHUM PIBHSIHHSAM YETBEPTOIrO

CTYIICHS
4

d*w B
EIW + kw(x) = q(x), (D

ne EI — >xopcTkicTh TpyOWM Ha 3TWH; (| — HaBaHTaxeHHS; k = k(' h., — TOTOHHUH
KoedilieHT mocreni; / — OCHOBHUM MOMEHT 1HEPIlii TpyOu:

i
I = a (ngB - dgHyT)' (2)
KoedimienT mnocteni BU3HA4YalOTh 3a YCEPEAHCHUMH 3HAYCHHSIMU MOMIYJIS
nedopmariii 1 koediientom Ilyaccona st rpyHTy:
Eyp
ko = H.(1—2m2)’ 3)
ne E, — Monynb nepopmarii; m, — koedimient Ilyaccona; H, — rimbuna crucHeHoi
TOBIITI.

Jlnst po3B’A3aHHSL CUCTEMHU AU(PEPEHIAIBHUX PIBHSAHb 3 TPAHUYHUMU yMOBaMU
3aCTOCOBYIOTh MeToa auckpeTHoi oproroHanizamii C. K. ['omyHoBa, Ha mijcTaBi SKOTO
Oyna po3pobJieHa mporpama po3paxyHKy OalKd Ha MNPYXKHIM OCHOBI. Po3paxyHKOBOIO
MaTEeMaTUYHOK MOJEILIIO Ta30MPOBOJIY € CUCTEMA 3BUYANHUX TU(dEepEeHIIaTbHUX PIBHSIHb,
pO3paxyHKOB1 (QyHKIIT SKUX TIOBUHHI 3aJI0BOJILHSATH TI€BHI TpPaHWYHI yMOBH, IO
BUIUIMBAIOTh 3 YMOB 3aKPIIJIEHHS ra30IPOBOY.
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Cucrema nudepeHIialbHUX pIBHSIHb Ma€ TaKUN BUTIISA!

( dU_N
dx EF
dW_
dx_(p
dp M
dx  EI,
* Ny (4)
ae _{ —q(x) + k-w) (x < a)
dx  l—q(x)+k-wk)+k, w,(x) (x>a)
dM
\ dx_Q

Y po3B’s3Ky 1€ CHUCTEMH BIAMOBITHO JO KOHKPETHUX TPAHUYHUX YMOB
omepkyemo pisHi Beamumau dU, dw, de, ,dN, dQ, dM; ume mae MOXIHBICTH
auepeHI1HoBaHO MIAXOAUTH 10 OOIPYHTYBAaHHS TOYHOCTI I€0I€3UYHHUX POOIT.

Po3ristHyTo pi3H1 BapiaHTH PO3MILIEHHS Ta30IpOBOAY B IPYHTI (3MIHM TOBLIMHU
mapy IpyHTY HaJ HUM, 3MiHU (PI3UYHUX XapaKTEPUCTUK IPYHTY BHACIIJOK 3aMOYYBAHHS,
MOXJIMBl 3CYyBU IPYHTY B TIPCBKMX pailOHax Ta IHIIE) 1 BHUKOHAHO PO3PaXyHOK
XapaKTEPUCTHK HAIPYKEHO-1e(hOPMOBAHOTO CTaHy (puc. 3).

ax)

—_—
./
#
e

T3 f T ¥ 5 % % I

oz a Tz
y [~ -
- ] -
q(x)
¢ '
‘ i X
R SNV 7 T
\ h’ C"4/'./‘3./_/ “ ’/J:
| \k=18382 |/ /) k=4500
y\[ @bz VT[T (1-b)/2
g !

Puc. 3. Po3paxyHKOBI MO/I€II MariCTpaJIbHOTO Ta30IPOBOTY

Pe3ynpTaT OO04YMCIIEHb CIMOX pPO3PaxyHKOBUX MOJENEH JO03BOJIUIM YITKO
MPOCTEKUTU 3aKOHOMIPHICTh 3MIILIEHHSI Ta30MpOBOAY 3aJE€KHO BIJl TOBIIMHUA WIApy 1
BJIACTUBOCTEH TIpyHTYy. MakcumaiibHi Jedopmariii npumagaroTh Ha JUISHKHA, B SIKHX
30UTbLIY€EThCS HAMpYKeHHs 1 TporuH. KpiM Toro, KOHTpoJib HaNpyKeHO-1e(hOpPMOBAHOTO
CTaHy ra3omnpoBOJly Ha OKPEeMHX JUISHKaX KOHCTPYKIIi 3aCBITYMB, 110 YaCTKOBE 3HATTS
I'PYHTY HE TapaHTy€e MOBHOTO PO3BAHTAXKEHHS TPYOOIPOBOAY B [PYHTOBOMY MacHBI.
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JlocnmiKeHHsT POTHHY Ta30MPOBOIY A€ MOXKIMBICTh MEPEHUTH O MOJICTIOBAHHS
TOYHOCTI Te0JC3UYHUX CIOCTEPEeKEHb 3a JedopMaiisiMd 1 OOIPYHTYBAaTH TOYHICTh
BUKOHAHHSI T'€0/IE3UYHUX POOIT.

VY gerBepToMy po3aii «MoaeJ0BaHHSI TOYHOCTI reoe3NYHUX CHOCTEPeKEeHb
CTaHy MAaricTpajbHOr0 ra3oNpoBOJAyY HAa OCHOBIi BH3HAYEHHSI #Oro HAMNpPYKEHO-
ne¢opMOBAHOI0 CTAHY» BHCBITJICHO TOYHOCTI TEOAC3MUYHMX POOIT 3aJeKHO Bij
BEJIMYMHU 3MOJCIHOBAHOTO TIMMOTETUYHOIO MPHUPOCTY MEPEMIllleHHsT TPYyOOIpPOBOAY Ta
BIJIMTOBITHOT IEPIOIUIHOCTI CIIOCTEPEIKCHb.

Po3p’s30k  audepeHnianbHuX pPIBHIHb MICTUTh XapaKTEPUCTHKH HAIPYXEHO-
1e(pOpPMOBAHOTO CTaHy y BUIJISIL!

- TIPUPOCTY MOMEHTY
2 ; 4f 2
AM = EI cos*¢@ (—sm2<pl—zwb — b W), (5)
1e mapaMeTp b, SKuii XapakTepu3ye 4acTOTy MOBTOPCHb KOCHHYCOINW, BH3HAYAIOTH 3a
dhopmyIioro
b=r, )

N

o

ne ls- BijicTaHb MK KOHTPOJILHUMH TOUKAMHU;

- TIOB3JOBXXHBOI CUJIU:

AN=-EFcosp absinbx , (7)
ne F = §Dm — Beau4MHA MOMEPEYHOTO Mepepizy.

Ha migcraBi gaHuX Mpo 3amac KOHCTPYKTUBHHMX BJIACTUBOCTEH (KOEQIIIEHTH
HaJIIMHOCTI Ta 1HIIE), 110 CTaHOBUTH MpuOIM3HO 20%-30% MakcUManbHOTO 3rMHAJIBLHOTO
MOMEHTY (M;,4,), @ TaKOXK KOE(QIllieHTa TEepeXOoAy BiJl BEIMYUHH JIOMYCTHMOTO
MEepPEMIIIICHHS 10 CEPEIHbOI KBAJAPATUYHOI MOXUOKN BCTAHOBIIEHO TOYHICTH T€OJC3UUHUX
BUMIPIB 3aJIe)KHO BiJl PIBHA BH3HAYEHHS XapaKTEPUCTUK HAMpyKeHO-Ie(HOpMOBaAHOTO
CTaHy TpyOOIpOBOY, a caMe:

- TOYHICTb T€0JC3UYHUX POOIT Yy BEPTUKAIBHIN TIJIONIUHI:

m
m,, = AMpmax ; (8)
2 . 4fm w2
El cos“¢p sm2<pl—21—+ 12
S s

- TOYHICTb I'€0A€3UYHUX POOIT Yy TOPU3OHTANIbHIN IIIOMIHHI:

mANmax ls

M= T COSQT

%)

Jns  BUKOHAHHS PO3paxyHKy Ta audepeHIiamii  TOYHOCTI Te€O0Je3UYHUX
CIIOCTEPEXKEHD JJIs1 BCIX 3MOJIEIbOBAHUX BAPIAHTIB PO3MIILLIEHHS Ta30MPOBOAY B IPYHTI SIK
BUXIJHI JIaH1 OyJIM B3SITI NMPUPOCTH MOMEHTY 1 HOPMAJIbHOT CUJIH, MJIOLIMHA MONEPEYHOTrO
nepepi3y i BeJMYHMHA )KOPCTKOCTI TpyOonpoBoay (Tadm. 1).
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Tabnuys 1
To4HicTh reoe3nYHUX PoodiT y BePTUKAJbHIN IVIOIIMHI

JloB:KHMHA TIISAHKH
Po3paxyHkoBa Mogeib Iporun, Mmm S0 m
m,,, MM
2-ra - 3aMaJuHM B IPYHTI 11,6 0,36
3-Ts - IPYHTOBHI HaCUI 33,0 0,72
4-Ta - MynpJia 3aMOYYBaHHS 15,5 0,38
5-Ta - Ma€e KyT Haxuiry+1-1a Monens 10,2 0,20
6-Ta - Ma€ KyT Haxuiy+2-ra MoJieNb 20,2 0,58
7-Ta - o0BaI 84,6 0,96

3 pe3ynbTarTiB OOYMCICHb BHUIUIMBAE. SKIIO MapaMeTpH IPYHTOBOI OCHOBHU
HEJOCTAaTHbO JIOCHIJPKEHI YK 3MIHIOIOTBCS 3 YacoM, TO 3MOJEIbOBaHE 3HAYEHHS
TIIIOTETUYHOTO MEePEMIIICHHS BapitoeThesl B Mexkax 85MM + 10MM (BHACIIIOK 3MEHIICHHS
yu 30uIblIeHHST Moxayns aedopwmanii). IlokazaHo, 10 TOYHICTh BHUMIPIOBaHHS
BEPTUKAJIBHUX 3MIIIEHb Ma€ OyTH BJBIUl BUIIOK HI)K TOPU30HTAIbHHUX, 30KpeMa Ha
CTPIMKHUX 3CyBax NOTPIOHO OpaTH 10 yBaru KyT HaXWIy OCHOBH 3CYBY /10 TOPH3OHTY.

YI0CKOHAIEHO pPO3paxyHOK MEPIOJUYHOCTI TEOJE3UYHUX CIIOCTEPEkKEHb 32
aepopmarisiMd  razompoBoay. Sk marematnyHa ~Mojenb  Oyla  BUKOpHUCTaHa
€KCIIOHEHIII1aJIbHA 3aJIeKHICTh

we=w-(1—-e %Y, (10)
ae W — BeIMYMHA KIHIEBUX IPOTWHIB;, 0. — EMIIPUYHUN KOe(DIilleHT, BU3HAUYyBaHUM
3aJIEXKHO B1J] XapaKTEPUCTUK IPYHTY 32 (POpMYII0IO0

a =0,75-108 RiCh)) ) (11)

aygzh

ne k — xoedimienT @inbTpamii IPpyHTY; a@ — KOE(DIMIEHT IIIILHOCTI 3aJiekHO BIJ
xoedillieHTa IPUPOCTy &y; ¥, = 0,001 — Bara 1cM3Boay, kr; h — TOBIIMHA APy IPYHTY.

VY Takomy pas3i TUMYACOBI XapaKTEPUCTUKHU, TOOTO MEPIOIU MOB'sI3aH1 3 BETUYHUHOIO
KIiHIIEBOTO MTPOTHHY Ta XapaKTePUCTUKAMU IPYHTY (puc. 4).

2,00
1,50 S

1,00 \
0,50 T~
7 \

0,00 T T T T T 1 1
1,70 1,17 0,74 0,41 0,18 0,04 0,00

HIBuakicTs nepemineHHs Aw

Beanuuna
nepemMilleHHst

Puc. 4. Kpuga ctabinizaiiii nepemiiieHb B yaci (11 2-i MaTeMaTHIHOT MOJIETI )

Takwuii miAXix 1a€ 3MOTY BHSIBUTH, CITPOCTYBATH UM ITATBEPIUTH XapaKTeP BILIUBY
reoJIOTIYHUX YHWHHHUKIB Ha PE3yJbTaTH YHCEJIbHOTO MOJICTIOBAHHS, Ha IIJICTaBl SKUX
BUKOHYIOTh PO3pPaXyHOK TOYHOCTI BHUKOHAHHS TEOJE3MYHUX PpOOIT IS BHUSBICHHS
nedopmaiiiii Ta30MpPoOBOAIB Ta 3amo0iraHHs iX BUHUKHEHHIO. [Ipu 11bOMy B3SITO 110 yBaru
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HanpyXeHO-1e(POpPMOBaHUN CTaH JOCTKYBaHOI CHUCTEMH, a caMe «TpyOompoBig —
IPYHTOBA OCHOBa», 1110 JIa€ MOKJIMBICTh OOIPYHTOBAHO BUSIBJIATH Ta YTOYHIOBATH MOJENI
CHCTEMH.

Y m’aromy po3aun «Moaeq0BaHHS TOYHOCTI reoJAe3MYHHX CIOCTepeKeHb
CTaHy MAriCTPajJbHOI0 Tra30NMpoOBOY HA OCHOBi BH3HAYEHHSI 1Oro HamNpyKeHO-
1e()OpMOBAHOIO CTAHY» PO3TJSIHYTO 3aCTOCYBaHHsSI TEOpii 1 METOJIB, BUKIAJCHUX Y
HOMEPeHIX po3Aiax, s PO3pPaxyHKY TOUYHOCTI Ta BIOCKOHAJIEHHS TEXHOJOTl
Te0ZIe3NYHHUX POOIT MiJ 4ac MPOBEICHHS MOHITOPUHTY MariCTpaJbHUX Ta30MPOBO/IB.

Ampo0arrisi TeOpeTHUHUX PO3pOOOK Oyrna BMKOHaHA HAMM Ha TMPHUKIAl YaCTHHU
MaricTpajbHOTO Ta30MPOBOJY, BIAMOBIAHO A0 ChOMOI Mojem (po3nain 2), TOOTO KOIu
YacTUHA Ta30MpPOBOAY 3aXOJUTHhCS y TPYHTI, a YaCTHMHA BUXOJUTh Ha TOBEPXHIO SIK
OaJIKOBHI HAI3EMHUH TIEPEXIi]I.

3anponoHOBAHO CTPYKTYPHY CXEMY CHCTEMH T'€OJIC3MYHOTO0 MOHITOPUHTY JIISTHOK
ra30IpPOBOJIY 3 PO3BUTKOM 3CYBHHUX MPOIIECIB (pHC. 5).

[IboekT reone3nyamnx nooIT

l

- Bu3HayeHHS T€0JI0TTYHUX-TEXHOT€HHUX
YUHHUKIB PU3UKY

- Pospaxynox HJIC

- Po3paxyHOK reo1e3u4HOT TOUHOCTI

l

CTBOpEHHS Ie0Ae3UMIHOI OCHOBH

| l

Momnitopunr (Luxa 1) Mowitopusr (I{uki n)

! |

S

| [ToniBHSHHS DE3VIIHTATIB |

[Tepioaun IBuAKiCTE
CIIOCTEPEKEHD HEPEMILLEHHS

—_—
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TPAaHUYHOI0 YMOBOKO >KOPCTKO 3aIIEMJICHUX KIHIIIB OalKw; Apyra MOJAENb — IapHipHE
oOnupanHs nepexoxy. s mux ABOX Mozenei 3a po3po0JIeHOI METOJUKOI0 BHUKOHAHO
PO3paxyHOK JOCTaTHbOI TOUHOCTI T€0JIE3UYHUX CIIOCTEPEKEHb.

BukoHaHO aHami3 JaHUX MOMEPENHIX IHUKIIB CHOCTEPEkKEeHb. 3a pe3ysbTaTaMH ix
HOPIBHSHHS (pHC. 6) JOXOIUMO BUCHOBKY, III0 Ta30IIPOBi XapaKTEPU3YETHCS CTA01IbHOIO
poboTtoro. Takum YMHOM, TIATBEPKEHO HOTO TOTOBHICTD 1 3/IATHICTH A0 (PYHKIIIOHYBaHHS
B IITATHOMY PEXUMI, a TaKOX €()EKTUBHICTb BIPOBAKEHHS TEXHOJIOTII T'€0J€3UYHOTO
MOHITOPHHTY.

BiaxunexHA B BEPTUKANLHIA NNOWMNHI

NO TOUKM ONnuC TOYKH Bigxunenna (cm.) | Merpax (m.)
36 Onopa 0 48.95
3 37 Bepx 1pybu 0 50.44
38 Bepx Tpybu 52,03
’ 39 Bepx Tpybu 53.56
(a3 40 Bepx Tpybu 55.45
4 Bepx Tpybu 57.48
2 3B3PHUIA CTUK 59.45
43 Bepx Tpybu 61.34
44 Bepx Tpybu 63.30
30 45 Bepx Tpy6u 6530
& 46 Bepx 1py6u 67.34
& 47 Bepx Tpy6u 69.05
48 3BaPHUIA CTUK 70.92
49 Bepx 1py6u 73.30
50 Bepx Tpybu 75.53
51 Bepx Tpybu .13
52 Onopa 80.08
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METPAM, M,

Puc. 6. [TopiBHAHHS LIUKJIIB CIOCTEPEXKEHD Y BEPTUKAIbHIN TUIOLIUHI

OTXe, eKCIEePUMEHTAIbHO JOBEICHO, IO BIPOBAIKEHHS TAKOro MIAXOAY JI0
r€0JIE3MYHOT0 MOHITOPUHTY HAJA3€MHOTO OalKOBOTO IMEPEXO0Jly Ta30MpOBOAY J1a€ 3MOTY
3HU3UTU MaTtepiajbHl BUTPATH HA BUKOHAHHS MEPIOAMYHUX CIOCTEPEKEHb Ta CBOEYACHO
OTpUMYBaTH 1H(POPMAIIIIO PO CTaH ra30MPOBOIY.

3AT'AJIBHI BUCHOBKHA

VYV nauceprariiiidiii poOOTI 3I1MCHEHO TEOPETHUYHE Yy3arajlbHEHHS Ta BUKJIAJCHO
MPaKTUYHI pe3yJbTaTH PO3B’SA3aHHS HAYKOBO-TIPUKIATHOI 3adadi 3 MOJICIIOBAHHS
TOYHOCTI I'€0IE3UYHUX POOIT B MPOLEC] MPOBEACHHS MOHITOPUHIY Ha CTaJlli €KCILTyaTalii
MaricTpajibHOTO Ta30MPOBOAY IIJISTXOM MOJICIIOBAHHS HAIMPYXEHO-Ie(OPMOBAHOTO CTaHY
KOHCTPYKIIIi 1 IPYHTOBO1 OCHOBH.

OcHOBHI HayKOBI Ta IPAKTUYHI Pe3yJIbTATU JUCEPTALIITHOT pOoOOTH:

1. TlpoanamizoBaHO MOAENI Ta Cy4aCHI METOJM T€OJE3MYHOTO MOHITOPHHTY 3a
MEepPEMIIIIEHHSIMI MaricTpajibHUX Ta30MpoBOAIB. BCTaHOBIEHO, MO BAXKIMBOIO YaCTHHOIO
T€0JIE3MYHOT0 MOHITOPUHTY € CHCTeMa KOMIUIEKCHOTO TMPOTHO3YBAaHHS HEOE3MEYHOTro
PO3BUTKY JeopMaIliiHUX Te0JOTIYHUX MPOIIECIB Ta X BIUIUB HA 1HXKEHEPHI 00 €KTH.

2. PO3BUHYTO KOHIICTIIIO I1HTETPAIBHOTO OI[IHIOBAHHS BIUIMBY T€OJOTIYHUX
YMHHUKIB Ha HAAIMHICTh (YHKIIIOHYBAaHHS MAaricTpajibHOTO Tra3olpoBOAY Ta CKJIAAEHO
KJIacudiKallilo BIUIMBIB T€OJIOTIYHOTO CEpPEIOBUINlAa HA MariCTpaJIbHUN Ta30MpoBi/l.
3anmpornoHOBaHO AJTOPUTM PO3MOJAUTY BIUIMBIB T€0JOTIYHUX 1 TEXHOTCHHUX YWHHUKIB
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PU3MKY Ha MariCTpajJbHUN Ta30mpoBiJ 1 BU3HAYEHO MAUISHKH, IO XapaKTepU3YIOTHCS
HaBUILMM CTYTIEHEM HEOE3EKH.

3. OOrpyHTOBaHO 1HHOBAIIWHY AOUUIBHICTh OudepeHIiaii TOYHOCTI pe3yJbTaTiB
re0JIe3UYHUX CIIOCTEPEKEHb Yy BU3HAYEHHI pYyXIB 3E€MHOI IOBEPXHI, CHPUYMHEHHUX
TCOJIOTIYHUMU 1 TEXHOT€HHMMH (aKTOpaMH, IO Ja€ 3MOTY BCTAaHOBUTH HaMOUIBII
HeOe3MneuH1 JUITHKY ra30IpoBOTY.

4. Po3po0neHO po3paxyHKOBY Ta MaT€MaTW4yHy MOJeNi, W00 Jajlo 3MOry
3aMporoHyBaTH €(PEKTUBHUI METOJ PO3B’S3aHHS CUCTEMHU CKJIAJHUX AU(epeHIlialbHUX
PIBHSIHb 3 TPAaHUYHMMH YMOBaMH OyIb-SIKOTO BHUIY JUIS TMOAANBIIOTO MEPEXOIy Bia
XapaKTEePUCTHUK HAMpy>KeHO-1e(hOPMOBAHOTO CTaHy ra30MPOBOAY /10 BU3SHAYEHHS TOYHOCTI
re0JIe3NYHUX CIOCTEePEeKEeHb. P0o3po0ieHnii MaTeMaTHYHUNA METOJl Mae TepeBaru mepen
IHIIMMHA METOJIaMU 3a TMPOCTOI0 Ta OMEPATUBHICTIO 3aCTOCYBAaHHS Ta Ja€ MOKIIHMBICTH
PO3B’s13yBaTH MPOOJIEeMH BUSBJICHHS MMOPYIICHb HA Tpacax TPyOOIpOBO/IiB.

5. Y10CKOHAJIEHO METOJMKY MOJIEIIOBAHHS T'€0/1€3MYHOT TOUYHOCTI CIIOCTEPEKEHD 32
NEPEMILIEHHSIMU Ta30IpOBOAY Ha JOCIIKYBaHMX AUISHKAX. 3alpONOHOBAHO METOJ
BU3HAUEHHS TMIE€PIOJIIB CIOCTEPEKEHb 3@ IEPEMIIICHHSIM IPYHTOBOi OCHOBU Ta
MaricTpajibHOIO Ia30MPOBOY.

6. Buxonano anpoOaiiro 3a po3poOJEHUM METOAOM BHM3HAUEHHS HAIPYKEHO-
1e(pOpMOBAHOIO CTaHy I'a30MPOBOY Ta AITOPUTMOM BU3HAYEHHSI TOUHOCTI I€0JI€3UYHOTO
MOHITOPUHTY Ha MpHUKJIadl HAJ3€MHOro OajKOBOrO MEPEXOoJly MaricTpajabHOI0
razornpoBonay «Ypenrout — [lomapu — Yxropom».

7. Tlomanmplil AOCHIIKEHHSI CI1J PO3BUHYTH B HampsMl MIABUUIEHHS TOYHOCTI
re0JIE3UYHUX POOIT B FTOPU3OHTAJIbHIN IUIOMIMHI, 3aCTOCYBAHHI CYyYaCHHUX T€0AEe3WYHUX
TEXHOJIOTiH, a came pamapHoi iHTepdepometpii i GNSS, Ta B ymockoHanmeHi MeTOdIB
00poOJIeHHsI MO/IeIel TPOTHO3YBAHHS MEPEMILIEHHS.

CIIUCOK ONNYBJIIKOBAHUX MPAIb 3A TEMOIO JIJUCEPTAILIII

CrarTi y HaykoBuUX (axX0oBUX BUIAHHAX YKpPaiHH

1. Ywubipsaxos B. K., CtaposepoB B. C., Hikirerko K. O. Tlopsimokx BuzHaueHHs
HaIpy>KeHO-1e(pOPMOBAHOTO  CTaHy JIHIMHUX CHOOpPYA B  TIPYHTOBIH  OCHOBI.
Micmobyoyeanns ma mepumopianvhe nianysanns. Kuis, 2011. Bum. 43. C. 516-527.

2.  UYwubipskos B. K., CraposepoB B. C., Hikitenko K. O. 3aranbuuii miaxia 10
MOJICTIIOBaHHSI HaNpPY>KEHO-Ie(OPMOBAHOTO CTaHy MariCTpaJbHOTO Ta30MpPOBOAY IS
BU3HAYEHHS I'€0JIE3UYHOI TOYHOCTI BUMIPIOBaHHS. [Hoicenepua ceoodesisa. Kui. 2016, Bu.
63. C. 14-19.

3.  CrapoBepoB B. C., Hikitenko K. O. MeToaukn Ta HOPMaTHUBHI BHUMOTH
KaprorpadyBaHHs i1 MOHITOPUHTY MariCTpajbHUX TpyOOINpoBoaiB. MicmobyoyeamHs
ma mepumopianvre nianysannsa. Kuis. 2012, Bum. 46. C. 549 - 556.

4. YubGipskos B. K., Craposepos B. C., Hikitrenko K. O. Po3paxyHok TO4HOCTI
1HKEHEPHO-TEOJIC3UYHUX POOIT TpPU BHU3HAYCHHI HAMPYKEHO-Ie(POPMOBAHOTO CTaHY
MaricTpajibHUX Ta30MpoBOAIB. Micmobydyeanua ma mepumopianvHe nianysanus. Kuis,
2013. Bum. 47. C. 661 - 666.

5. UYubGipskos B. K., Craposepor B. C., Hikitrenko K. O. Orinka HanpyKeHO-
ne(hOpMOBAHOTO CTaHy MAaricTpajibHOTO Ta30MPOBOAY [Jis BHU3HAYEHHS T'€O0JIC3UYHOI
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TOYHOCTI BUMIpIOBaHHS. Micmooyodysanns ma mepumopianvhe niavysanns. Kuis, 2013.
Bun. 50. C. 731-737.

6. UYubGipsxkoB B. K., CraposepoB B. C., Hikitenko K. O. JlocmimxeHHs
TOYHOCTI T€OJIE3UYHUX CIOCTEPEKEHb CTaHy MarucCTPajbHOTO Ta30MpPOBOAY Ha OCHOBI
BU3HAYCHHS HaNpPyXeHO-I1e(POPMOBAHOTO CTaHy MPU CHUIBHUX JehOpMallisiX pO3TATY —
CTHCHEHHS Ta MIPOTUHY Horo ocl. Micmobyodysanns ma mepumopianivte nianyeanHs. Kuis,
2014. Bun. 51. C. 688-698.

7. Hikiteaxko K. O. Metonomnoria mepexony Bin iHterpanbHoi ouinku HJIC
ra3onpoBOJy N0 BHU3HAYECHHS TOYHOCTI TEOAE3MYHUX poOIT. Micmobydysanns ma
mepumopianvre nianysanus. Kuis, 2015. Bum. 55. C. 284-289.

8. UYwubGipsxkoB B. K., CrapoepoB B. C., Hikirenko K. O. T'eomesnunuit
MOHITOPHHT HAIpPyKEHO-Ae(POPMOBAHOTO CTaHy MAariCTpajbHUX Ta30MpPOBOJIIB 3 OTJISIITY
Ha OIlip HABKOJIMIIHBOTO IPYHTY. [Hotcenepna ceodesisa. Kuis, 2014. Bun.61. C. 48-57.

9. YubGipskos B. K., CraposepoB B. C., Hikirenko K. O. 3aranpuuit miaxia 10
MOJICIIIOBAHHSI HAIPY>KEHO-Ae(POPMOBAHOTO CTaHy MAariCTpajibHOTO Ta30MpPOBOAY IS
BU3HAYCHHS TEOJIC3UYHOT TOYHOCTI BUMIpIOBaHHS. [Howcenepna eeodezis. Kuis, 2016.
Bun.63. C. 14-20.

10. Ywubipsaxor B. K., Craposepos B. C., Hikirenko K. O. 3actocyBaHHsI METO/IIB
JUCTAHI[IHHOTO KOHTPOJIIO IS MOHITOPUHTY MAriCTpabHUX HAPTOMPOBOMIB 1
ra3onpoBojiiB. Micmobyodysannua ma mepumopianvie nianyeants: Kuis, 2017. Bum. 63.
C. 475-478.

11. CrapoBepoB B. C., Hikirenko K. O. Ouidka TOYHOCTI JMCTaHIIAHOI
IiarHocTuku TpyoOompoBoay 13 3actocyBaHHsAM BIUIA cepii SUPERCAM. [nowcenepua
eeooezis. Kuis, 2018. Bum. 65. C. 25-32.

12. CrapoBepoB B. C., Hikiteuko K. O. Po3paxyHok mapameTpiB
aepoOoTO3MOMKM TpH MaCHOpPTHU3allli MariCTpajbHUX TpPyOONpPOBOMIB. [HoiceHepHa
eeooesisn. Kuis, 2019. Bum. 66. C. 45-51.

13. Hikitenko K. O. CyyacHl MeTOIM MOHITOPUHTY TEXHIYHOTO CTaHy
ra3onpoBiIHUX cucTeM. Micmobyodysanus ma mepumopianvhe nianysanusa. Kuis, 2019.
Bun.67. C. 321-332.

14. CraposepoB B. C., Hikitrenko K. O. Po3paxyHok mapameTpiB TEIIOBI30PHOI
aepo(oTO3MOMKHM TpPU BU3HAYEHHI MPOCTOPOBOTO TMOJIOKEHHS TPYOM MAaricTpalbHOTO
razonpoBoay. Micmobyoysanus ma mepumopianvhe naanysauus. Kuis, 2019. Bum. 69.
C.392-398.

15. Masununpkuii A. C., CrapoepoB B. C., Hikitenko K. O. OOGrpyHTyBaHHs
TOYHOCTI I'€0IE3UYHUX CIIOCTEPEKEHD MPU MPOBEACHI MOHITOPUHTY CTaHY MariCTpaibHUX
ra3onpoBOiB. [Howcenepna ceodesisi. Kuis, 2019. Bun.67. C. 45-51.

16. Masnunpkuii A. C., CrapoepoB B. C., Hikitenko K. O. Inurerpanbna oiinka
BIUIMBY T€OJOTIYHMX YWHHHUKIB W00 HAaIIMHOCTI (YHKI[IOHYBAaHHS MaricTpajibHOTO

razonpoBoay. Micmobyoyeanus ma mepumopianvre nianysanns. Kuis, 2019. Bun. 70. C,
366-370.

CrarTi y 3aKOpPIOHHMX HAYKOBHMX BH/JIAHHAX, MN[0 iHAEKCYHTbhCHA B
HaykoMeTpuuHHuX 0a3ax Web of Science ta SCOPUS
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17. Yubupsxko B. K., Craposepo B. C., Hukutenko K. A. KommiekcHbiit
NOJXOJ K OINpPENEICHUI0 Te€0Je3MUYECKUMU METOJIaMU HalpsKEHHO-Ie(POPMUPOBAHHOTO

COCTOSIHUSI MarucTpajJbHOIO ra3onpoBoja. [ eodezus u aspoghomocvemrxa. Mockna, 2014.
Beim. 5. C. 18-22. (Web of Science).

CrarTi B iHIIMX HAYKOBUX BHJIAHHSAX

18. Maszuunpkuii A. C., CrapoBepoB B. C., Hikitenko K. O. Bepudikaris
reO0JIOTIYHUX Ta TEXHOTCHHUX YWHHHUKIB PHU3UKY IiJl Yac eKCIUTyaTalii MaricTpalbHUX
TpyOonpoBoaiB. Hagpmoeazosa eanyze Yrpainu. Kuis, 2019. Bum.6. C. 22-30.

CrartrTi y 30ipHuKax npanp 3a matepiajamu KoHgepeHuiin

19. MixHapo/iHa HayKoBa-mipakTUuHa KoHpepeHiis «CydacHa 3eMJIEBIIOpsIIHA
HayKa: CBOTOJEHHS Ta TmepcrnekTuBd po3BUTKY» (11-12 Oepesns 2020 poky,
binonepkiBChbKUl  HAIIOHANBHUWA — arpapHUi  YHIBEPCUTET) 3a TaKUM  HANPSMOM:
1.MopentoBaHHS TOYHOCTI T'€OJIE3UYHUX POOIT MPH MPOBEIACHHI MOHITOPUHTY Ha CTaJli
eKCIUTyaTallii MaricTpajbHOrO TaszonpoBoay. 2.IHHoBamiiiHa audepeHIiamnis TOYHOCTI
pe3yNbTaTiB TeOoAC3UYHUX CIOCTEPEKEHb Ha aBapiiHO HEOE3MEYHHX JUITHKaX
MaricTpaJibHOTO Tra30IPOBO/IIB;

20. Mixuapomauii popym T'OCTPOM — 2020 «MojenupoBaHie TOYHOCTH
r'e0JIe3NYCCKUX HAOIIOACHUN TIPH MPOBEACHUN MOHHTOPUHTA COCTOSIHUSI MarvuCTPaIbHBIX
razornpoBoaoB» (29 6epe3ns 2020p., M. HoBocubipchk).

HaykoBgi npaui, ki 101aTKOBO Bi100paxaTh pe3yJbTaTH AUcCepTaulil

21. YuoGipsxkoB B. K., Crapoepo B. C., Hikitenko K. O. T'eone3nunwmii
MOHITOPUHT 3CYBHUX [IJISHOK MAariCTpalbHUX TPyOOmpoBoiB. Micmobyodysanus ma
mepumopianvre naanysanns. Kuis, 2012. Bum. 46. C. 625-630.

AHOTAIIS

Hikitenko K. O. MoaenioBaHHs TOYHOCTI TreoJe3MYHUX PoOIiT mpu
NPOBEICHHI MOHITOPMHIY HAa CTadil eKCIuIyaTanii MaricTpajbHOro ra3onpoBoay. —
Keanigixayiiina naykosa npays na npasax pykonucy.

Hucepraiiiss Ha 3100yTTS HAYKOBOTO CTYIEHS KaHIuJaTa TEXHIYHUX HayK 3a
cnemianbHicTiIo 05.24.01 — Teonesis, Qororpammerpis i kaprorpadis. — KuiBchkuit
HalllOHAJIBHUI YHIBEpcUTET OyIiBHUIITBA 1 apxitekTypu, MOH VYkpainu, Kuis, 2021.

VY nuceprailii BUKJIAJEHO aBTOPCHKIN MiAXIJ 0 PO3B’sI3aHHS HAYKOBO-TPUKIATHOL
3a/aul 3 YJAOCKOHAJIGHHS METOJIIB BU3HAYCHHS TOYHOCTI TEOAC3UYHUX POOIT TMif dYac
eKCIUTyaTarlii MariCTpajJbHUX Ta30mpoBOAIB. P0o3po06iieH0 KOHIENTyallbHUM MiAXia 0
BU3HAYCHHS] TOYHOCTI T€OJIE3MYHUX POOIT MPH eKCIUTyaTallii MariCTpaJlbHUX Ta30IPOBO/IIB
IIUISIXOM MOJISJTIOBAHHS HAmNpyXeHO-1e(OpMOBAaHOTO CTaHy KOHCTPYKIliH. Bukonano
OIIHIOBAHHS JUISTHOK TIJIBUINEHOT HEOE3NMeKh Ha MAariCTpalbHOMY Ta30IMpOBO/II.
3anponoHOBAaHO PO3PaxXyHKOBI MoOjeMi, $KI JaloTh 3MOTY BH3HA4aTH JOIMYCTUMI
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MepeMIIeHHs] TpPyOONpoOBOAY B ITPYHTOBIM OcHOBI. Ha mijmcTaBi aHami3y 3amporoHOBaHUX
PO3paxyHKOBHX MOJENEH PO3MIIIEHHS Ta30MpOBOAY B TPYHTOBiHi OCHOBiI pPO3poOIEHO
METOJUKY BH3HAUCHHS TOYHOCTI I€OJC3UYHHUX POOIT y BEPTHKAJIbHIN 1 TOPU3OHTAIIbHIN
IUIOIIMHAX. 3alpOTNOHOBAHO METOJIWKY BH3HAYCHHS TMEPIOJiB CIIOCTEPEKEHb 3a
MepEeMIIIIEHHSIM TPYHTOBOT OCHOBH MaricTpaibHOTO Ta30IIPOBOY.

PekoMeHZIOBaHO 0  3aCTOCYBaHHS METOAWKY BH3HAUCHHS  HaINpPYKCHO-
1e(OPMOBAHOTO CTAaHY Ta30MPOBOAY ¥ AITOPUTM BH3HAYCHHS TOYHOCTI T'€OJE3UIHHX
po0iT, mo Oyna ampoOoBaHa MiJ dYac TEOJE3WYHOTO MOHITOPUHTY Ha Ta30MpoBOI
«Ypenron — [lomapu — Ykropoa».

Kntwouoei cnoea: pusuk, Ta3ompoBil, HAMpyXeHO-AePOPMOBAHHA  CTaH,
MaricTpajibHMl Ta30MpOBiJ, TE€0AE3UYHI POOOTH, Teoje3uyHa TOYHICTh, 1HXKEHEPHO-
reojie3nYHa TeXHiKa.

AHHOTAIIUA

Hukurenko K. A. MogenupoBaHue TOYHOCTH TreoJe3MYeCKHX padoT mnpu
NPOBEICHNH MOHMTOPHHIA HA CTAAUM IKCIIYATAMU MATHCTPAJIbHOIO ra3onpoBoja.
— Keanuguxayuornulil HayyHsili mpyo Ha Npasax pyKoOnucu.

Jluccepranysi Ha COMCKaHHWE YYEHOM CTENEHM KaHAWAATa TEXHUYECKUX HAyK I10
cnermanbHocT 05.24.01 - T'eomesus, ¢ororpammerpus u kaprorpadus. - Kuesckuii
HAallMOHAJIBHBIA YHMBEPCUTET CTPOUTENbCTBA M apxuTekTypbl, MOH VYkpaunsi, Kues,
2021.

B nmuccepranny M3II0KEH aBTOPCKHM MOAXOJ K PEHICHHUIO HAYYHO-TIPUKIIAIHON
3a/layd MO COBEPIIECHCTBOBAHMS METOJOB OMNpPENENICHUS TOYHOCTH I€0I€3UYECKUX padoT
IIPH HKCIUTyaTallMi MarucTpaibHbIX ra300poBOAOB. Pa3paboTaH KOHIENTYadbHbIN MOIX0
K ONPEIEICHUI0 TOYHOCTH TE€OAE3WYECKHX padOT MpH IKCIUTyaTallkd MarucTpajbHBIX
ra3onpoBOJOB IYTEM MOJEIUPOBAHUS HANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIMH. BBINIOJIHEHA OLIEHKA Y4aCTKOB MTOBBILIEHHON OMACHOCTH Ha MarucTpaJbHOM
razonpoBojie. lIpennokeHbl pacueTHble MOJEIH, KOTOPBIE IO3BOJSIOT OIPEAEINUTH
JOMyCTUMbIE TIepeMelIeHHs] TpyOomnpoBoja B IpyHTOBOM ocHoBe. Ha ocHoBe ananmza
IIPENIOKEHHBIX PACUYETHBIX MOJENIEH pa3MELIEHUs] ra3olpoBOJa B T'PYHTOBOW OCHOBE
pa3paboTaHa METOJIMKA ONPEAENIEHUSI TOYHOCTU I€0/Ie3UUECKUX padoT B BEPTUKAIBLHOU U
TOPU30HTAJIBHOM ITOCKOCTAX. [Ipeoxkena MeToIMKa KOHTPOJISI ONPEACIICHUS IIEPUOIOB
HaOII0ACHUH 32 IEPEMEIIEHHEM TPYHTOBOI'O OCHOBAHUS M MAarkCTPajJIbHOTO Ta30MpPOBOAA.

[IpenyioxkeHHass METOAUKA  ONPENENICHHsS]  HaNPsSKEHHO-AEPOPMUPOBAHHOTO
COCTOSIHHS Ta30MpoBOAA U aJTOPUTM ONpEIETeHUs Treoje3udyeckux paboT Obuia
arpoOupoBaHa Ha TrazomnpoBojae «YpeHro — Ilomapel — VYxropoa» u omnpeaencHa
TOYHOCTb I'€0JIe3NYECKUX HAOTIOICHUH.

Kniwueevle cnoea: puck, Ta30mpoBOJ,  HaIpPsSKEHHO-Ie()OpMUPOBaAHHOE
COCTOSIHME, MarucTpajbHBI Ta30MpOBOJ, Treojae3nueckue paldoThl, Teoae3udecKas
TOYHOCTb, HUHKEHEPHO-TE€0Ie3NUECKas TEXHHUKA.
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ANNOTATION

Nikitenko K.O. Modeling of accuracy of geodetic works at carrying out of
monitoring at a stage of operation of the main gas pipeline. — Qualifying scientific
work on the rights of the manuscript.

The dissertation on competition of a scientific degree of the candidate of technical
sciences on a specialty 05.24.01 - Geodesy, photogrammetry and cartography. - Kyiv
National University of Construction and Architecture, Ministry of Education and Science
of Ukraine, Kyiv, 2021

The dissertation presents the author 's approach to solving the scientific and applied
problem of improving the methods of determining the accuracy of geodetic works in the
operation of main gas pipelines. A conceptual approach to determine the accuracy of
geodetic works in the operation of main gas pipelines by modeling the stress-strain state of
structures. The assessment of high-risk areas on the main gas pipeline has been performed.

The joint work of the pipeline with the soil base is modeled, and the basic methods
and theoretical bases of modeling the stress-strain state of the soil bases are determined, as
well as the theory of the development of the soil base and pipeline movement in time. The
results of the calculations made it possible to clearly trace the regularity of the gas pipeline
displacement with the change of the layer and soil properties. Maximum deformations
occur in areas where stress and deflection increase. Also, the control of the stress-strain
state of the gas pipeline section at certain stages of construction showed that the partial
removal of soil does not provide complete unloading of the pipeline in the soil mass.

The assessment of high-risk areas on the main gas pipeline has been performed -
which is the main preparatory step to the calculation of environmental risk indicators and
determination of the parameters of the stress-strain state of the main gas pipeline. This
makes it possible to identify potentially dangerous sections of the main gas pipeline for
technical and organizational measures to ensure accidents during the operation of the main
gas pipeline.

A method for comprehensive assessment of geological risk factors has been
developed, which is the basis for determining the stress-strain state of the pipeline, which
requires a differentiated approach to establishing the accuracy of geodetic works for each
section of the pipeline and allows to approximate the probability of geological hazards on
the pipeline.

A computational and mathematical model was developed, which made it possible to
develop an effective method for solving a system of complex differential equations of any
kind by boundary conditions to obtain the results of calculations of the characteristics of
the stress-strain state of the pipeline. The developed method has advantages over other
methods of determining the stress-strain state of gas pipelines in terms of simplicity and
efficiency of application and allows to solve traditional issues of detecting violations on
pipeline routes.

The technique is based on the transition from the stress-strain state to the accuracy
of geodetic observations. The calculation of the periodicity of geodetic observations of gas
pipeline deformations has been improved. The distance that should be between the marks
IS substantiated, so that the results of geodetic observations could be used to analyze the
static condition of the pipeline with appropriate accuracy, and the frequency of geodetic
works.
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This approach allows to identify, refute or confirm the nature of the influence of
geological factors on the results of numerical modeling, which is used to calculate the
accuracy of geodetic works, in relation to the detection and prevention of deformations of
gas pipelines. This takes into account the stress-strain state of the studied system, namely
the system "pipeline - soil base", which allows you to reasonably identify and refine
models of the system.

In the event of an emergency, the system allows you to predict the consequences,
make management decisions, thereby reducing response time and reduce damage from
possible emergencies. The structural scheme of the system of geodetic monitoring of gas
pipeline sections with the development of landslide processes is developed.

The performed approbation of theoretical developments of the beam overpass
allowed to reduce the material costs for periodic monitoring and to ensure timely receipt of
information on the condition of the overpass of the gas pipeline.

Modern practice of engineering and geodetic observations of deformation processes
requires the detection of minimal absolute displacements, which increases the
requirements for accuracy of measurements, and the practical implementation of accurate
regime observations using the latest automated engineering and geodetic equipment
(satellite navigation systems, unmanned aerial vehicles and unmanned aerial vehicles). and
computer technologies for operational processing of measurement results, geodetic
monitoring, preparation of information and engineering solutions. It is these issues related
to the study and implementation of advanced technologies, became the subject of the
dissertation.
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