AHOTALIIA

Cano B.B. Tumonoriudi  0COOJHUBOCTI  apXITEKTYpHO-IIAHYBaJIbHOL
oprasizaimii MiJ3eMHUX HAYKOBO-AOCHIIHMX KOMIUIEKCIB B  YKpaiHi. —

Ksanidikariitna HaykoBa mparis Ha IpaBax PyKOIIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYIeHS JOKTOop (inocodii 3a
cunemianpHicTIO 191  «ApxiTektypa Ta MictoOynyBaHHs». — KwuiBcbkuit

HaI[lOHAIBHUM YHIBEpCUTET Oy IIBHUIITBA 1 apxiTeKTypH, Kuis, 2023.

JIoCHiPKEHHS  MPUCBSYEHE BHUBYEHHIO THUIOJOTIYHUX  OCOOJHUBOCTEH
apXITeKTYpHO-IUIAHYBaJbHOT  OpraHizaimii  MIJ3€MHOT0  HAyKOBO-JOCIIIHOTO
KOMILIEKCY, IO 3JaTHUN NMOE€NHYBaTH B coOl uucieHHl (yHKii. 3abe3neyuTu
PO3BUTOK HAYKOBO-JIOCJTIJHUIIBKOTO, HayKOBO-IIPOCBITHUIIBKOTO Ta OCBITHBO-
TYPUCTUYHOTO HAMpPSMKIB, 3aJI0BUTBHAIOYM TOTPEOM CYyYaCHHUX YKPAiHCBKUX Ta
3aKOPJIOHHUX HAYKOBIIIB. 3a0e3Me4YuTH PO3BUTOK BIHCHKOBOI Ta OOOPOHHOI

MIPOMHUCIIOBOCTEN YKpaiHu, CHPUSIIOYM BIJHOBJICHHIO SAEPHOIO MOTEHIIATY.

OOrpyHTYBaHHS aKTyaJIbHOCTI OOpaHOi TEMU JOCIIIKEHHSI MPEACTaBICHE Y
Berymi. [locnimkeHo npobiemy, MpoBeICHUN oNEepeIHii aHasi3 HAyKOBUX Ipallb,
0 € JOTUYHUMHU JI0 TEMH, OJIHAK B MOBHINH MIpl HE PO3KPUBAIOTH OCOOJIUBOCTI
oprasizaiiii oopaHoro 37100yBauko0 TUIY MiJ3eMHUX cropya. [loka3aHo 3B’s30K
TEMHU JOCHIJDKEHHS 3 BITYU3HSHUMH Ta 3aKOPJOHHUMH HOPMAaTHBHO-TIPABOBHMH
aKTaM#, OpraHi3allisiMHd, a TAaKOX 3 TEMOIO ISJILHOCTI BHUITYCKarO4oi Kadeapu.
Busznaueno mety poboTH, 3a1a4l JOCHIKEHH, 00’ €KT Ta IpeaMeTr. BkazaHi Mexi,
B SIKUX MPOBOJUTHCS JOCIIPKEHHS: 3MICTOB1, YacOBi, TEPUTOpiaJibHI, BU3HAYEHI

OCHOBH1 MeToAM AociimkeHHs. [loganuii onuc HayKOBOi HOBU3HM Ta MPAKTUYHHUX



pe3ynbTaTiB, 0 OYyIIM OTPUMaHi B X011 pOOOTH HAT TUCEPTAIlIMHAM TOCITIIKCHHSIM,
iX MOXJIMBHHA NOAaNbIINK po3BUTOK. IIpe3oHTOBaHO ampoOarlito pe3yiabTaTiB
poOOTH y BUTJISAI BUJAHUX CTATTEH, @ TAKOXK JTOTOBI/IeH Ha MI>KHAPOJHUX HAYKOBO-

MpakTUYHUX KOoH(epeHIisx. [IpeacraBieHo cTpykTypy poOOTH Ta ii MOBHHI 0OCHT.

VY mepiiomy po3aii AUCepTaliitHOT poO0TH «AHAJI3 10cBiny (popmyBaHHS
MiI3eMHUX HAYKOBO-AOCJHIIHMX KOMILIEKCIB» TMPOBEACHUN aHaAM3 Ta
CHUCTEMAaTH3aIlisl HAyKOBUX TIpamb 3 Taly3edl HayK, IO € JOTHYHUMH JI0
npobiemMaTukd oOpaHOi TEeMH, BH3HAYEHI OCHOBHI MepeayMoBU (HOpMyBaHHS
MI36MHUX HAYKOBO-JOCIITHUX KOMILIEKCIB. [IpoBeeHO aHaii3 BITYM3HSIHOTO Ta
3aKOPJIOHHOTO JIOCBIJy OCBOEHHS MIJ3EMHOTO MPOCTOPY, (hOpMyBaHHS MIA3EMHHUX
OyIiBedb Ta CHOPYA Ta iX EBOJIOIIMHMM IUISX, 10 3YMOBHUB TMOSIBY ITiJI3EMHHUX
HayKOBO-JIOCTIHUX  KOMIUIEKCiB. IlpoaHanizoBaHO  MIKHApOJHHI  JTOCBIiA
IPOCKTYBAHHS IMI3EMHUX HAYKOBO-JOCIITHUX KOMIUIEKCIB Ta BUSBJICHO OCHOBHI

TEH/JICHIII1 PO3BUTKY JIaHUX KOMILJIEKCIB.

[IluTaHHS KOMILJIEKCHOTO OCBOE€HHS IMIJ3€MHOTO IPOCTOPY MOpYILIEHE B
Mpalsx HayKOBIIB PI3HUX Tally3el: apXITEKTOPIB, IHKEHEPIB, €KOJIOT1B, 1CTOPHUKIB.
Tema ¢yHKITIOHATBHOT OpraHizalli MA3eMHUX HAayKOBO-JOCTIIHUX KOMIUICKCIB
MOOIYHO BHCBITJIIEHA B HAyKOBUX CTATTAX B ramy3sx (i3UKu Ta acTpoi3uku, y
3BITax Ta Mpe3eHTalisIx €Bporneiicbkoi opranizaiiii 3 saepaux gociikers (CERN),
KOPOTKHX OTJIA/Iax JACSKUX ICHYIOUMX IMMJA3€MHUX JIa0OpaTOPHUX KOMILIEKCAX.
[IutaHHS apXITEKTYpHO-TJIAHYBaIbHOI OpraHizauii iA3eMHUX HAyKOBO-AOCTIIHUX
KOMIUJIEKCIB HE OYyJIO TOCTIKEHE HAJIGKHUM YHHOM Hi BITYM3HSIHUMU BUCHHUMH, Hi
3akopAaoHHUMU. [lo3a iX yBarorwo 3ajMIIarOThbCs OaraTo MUTaHb, B TOMY YHCII
kiacu@ikamiiia cucrteMa, GakTopu BIUIMBY Ha (JOPMYBaHHS MiJ3€MHHUX HAyKOBO-
JOCIITHUX KOMIUIEKCIB, X THUIIOJIOTIS, apXITeKTypHO-TJIaHyBaJbHA OpraHi3ailis Ta

NPUHIIMIIA ~ OpraHizamii JaHuX KOMIUIEKCIB. AHali3 Ta CHUCTeMaTu3allis



JITEpaTypHUX JDKEpENT CBIAYaTh MPO HEOOXIAHICTH MOAIBIIOTO TOCHIIHKEHHS
MIJ36MHUX HAYKOBO-JOCHITHUX KOMILJIEKCIB, 1X THUIII3aIlil0 Ta (YHKIIOHAIBHO-

IJIaHyBaJbHY OpraHi3alliio.

B xox1 arainizy icTopuaHOi TiTepaTypH, M0 0a3y€eThCs Ha MPOIIECaX OCBOEHHS
Mi3€MHOT0 MPOCTOPY Ha TepuTopii YKpaiHu Ta 3a ii Mexamu, OyJIo JOCHIIKEHO
€BOJIIONII0 (OpMyBaHHS Ta PO3BUTKY IMMJI3eMHUX OyAiBElIb Ta CIOPYJ BiJ
CTapoJaBHIX YaciB J0 cydacHOCTi. Ha OCHOBI OTpMMaHHMX NaHUX BHOKPEMJICHO
IIICTh KJIIOUOBHMX €TaIliB OCBOEHHS I1JI36MHOTO MPOCTOPY BiJ MEPIIOrO MEUYESPHOTO
KUTJA JI0 KOHIENTYaJIbHUX IMPOEKTIB MIA36MHUX MICT Ta ICHYIOUHX IiA3EMHHUX
KOMIUIEKCIB, 30KpeMa W MiJI3EMHUX HAYKOBO-JIOCIIIHUX KOMILIEKCIB. Jl0/1aTKOBO
IIPOBEJICHO TOPIBHSUIbHUI aHali3 JOCBIAY OCBOEHHS IIJ3€MHOIO IMPOCTOPY B
VYkpaiHi Ta 3a il MekaMH, B IIPOLIECT KOTPOro OyiIr BU3HAYEHI CYTT€EBI BIIIMIHHOCTI

B PO3BUTKY IT1J136MHOTO OyA1BHHULITBA.

Cepen BH3HAYEHUX €TalliB PO3BUTKY IMIJ3€MHOTO OYyAIBHUIITBA, OCTAHHE
Miclie 3aiiMae repioa MijeHiymy Bij XX cT. — 0 choroaeHHs. Came B 1€l mepios
CBIil PO3BUTOK OTpUMAIM TIJ3€MHI HAYKOBO-IOCHiJHI KOMIUIeKcH. JlocBim ix
IIPOCKTYBaHHSA OyB JOCITDKeHUN B KpaiHax €Bpomnwu, IliBHiunoi Ta IliBmeHHOI
Amepuku, kpaiHax A3ii Ta ABCTpadiii, a TaKOX OYyJI0 TOCHIKEHO €IUHY ICHYIOUY
MiJ3eMHy jJaboparopito B YKpaiHi, 10 € HEII040l0 Ha JaHuil MoMmeHT. B xomi
aHaiizy OynM BHSIBJIEHI OCOOJMBOCTI MICTOOY/IBHOI, 00’€MHO-TIPOCTOPOBOI Ta
(yHKIIOHATBHO-TIJIAHYBAJIBHOI ~ OpraHizamli  MIJ3eMHMX  HAyKOBO-IOCHTIIHHUX
KOMIUIEKCIB. BusBIeHI OCHOBHI TeHAEHLII iX NPOEKTyBaHHS Ta BHU3HAYECHI
NEPCHEeKTUBHI HAMPSAMKH iX PO3BUTKY Ha Teputopii Ykpainu. [1ix yac ananizy 0ynu
BU3HAYEHI OCHOBHI (YHKIli, 110 BHUKOHYE MIA3€MHUNA HAYKOBO-IAOCIIIIHUM
KOMIUIEKC, (DYHKITIOHAJIbHI TPYIMU TMPUMIIICHb Ta X MOMEPE/IHI B3a€MO3B’S3KH.

Busnauena xapakTepHa puca JaHOTO THUIY KOMIUJIEKCIB, KOTpa TOJSArae Yy



06araToQyHKIIIOHAJIHHOCTI KOMIUIEKCY Ta JOMIHYIOYOIO (PYHKIIIOHAJIHHOIO TPYIIOI0

MPUMIILEHb, KOTpa il BU3HAYAE HOTO THII.

JloCm/DKEHHST CBITOBOTO JOCBIy IIPOCKTYBAHHS IMI3€MHHX HAyKOBO-
JAOCTITHUX KOMIIJIEKCIB /a0 3MOTY MEPEKOHATHUCS Y BIJICYTHOCTI HEOOXITHHX
TEOPETUYHUX Ta MPAKTUYHUX JaHUX JUId BTUICHHS NPAKTHKU OyIIBHHUIITBA
OiA3€MHUX KOMIUIEKCIB Ha Teputopii Ykpainu. OJHaK oOrjiasa JOCTYHHHX
MaTepialiB, a TAKOXK MPOBEICHUH aHaI3 € MEePIINM KPOKOM JI0 peasizaiii TeHIeHI i

MPOEKTYBaHHS M1J36MHUX HAYKOBO-IOCIITHUX KOMILJIEKCIB B Y KpaiHI.

Hpyruii po3ain pobotu «MeToauuHi 3acagu apXiTeKTYPHO-IJIAHYBAaJIbHOL
oprasizaunii mi3eMHUX HAYKOBO-AOCJIJHUX KOMILIEKCIB» OXOIUIIOE 3arajibHY
METOJIMKY JOCIHIPKCHHS, B OCHOBY KOTpPOi TOKJIAJE€HO CHUCTEMHUN TMiIXia.
BuokpemiieHi OCHOBHI eTamu JOCHI/DKEHHS TependavyaroTh 3aCTOCYyBaHHS
3araJbHOHAYKOBUX, MDKIMCUMIUIIHAPHUX Ta CIEHUIATI30BaHUX AaAPXITEKTYPHHUX

METO/IIB.

Cnuparourch Ha METOAM TpadoaHaNITUYHOTO aHalli3y, KOHTEHT-aHalli3y Ta
CIIOCTEPEXKEHHS, OylIM BU3HAYEHI OCHOBHI I'pynu (PaKkTOpiB, IO BIUIMBAIOTH Ha
MiCTOOYiBHY, 00’€MHO-IPOCTOPOBY Ta apXiTEKTYPHO-TUIAaHYBaJIbHY OpraHi3alliio
MiJ36MHUX HAyKOBO-JOCTIAHUX KOMIUIEKCIB. [lo Tpym ¢akrtopiB HalexaTh:
1HKEHEPHO-TE€OJIOTIYHI,  TEXHOJOrIYHl, MPUPOAO-KIIMATUYHI, MICTOOYIIBHI,
KOHCTPYKTHBHI, EKOHOMIYH1, 3aKOHO/IaBY1, EKOJIOT1YH1, apXITEeKTYPHO-TUIAHYBAJIbHI.
MetoaoM OLiIHKH (PAKTOPIB BILUIUBY OyB BUSBIICHHUN TICHUH B3a€MO3B 30K MIX

(dakTopamu, BUBHAUEHO BIUTHB KOKHOI OKpeMOi TpynH (aKTOpiB Ha PEIITY.

Ha ocHOBI BHMBYEHOro JOCBiy MPOEKTYBaHHS IMIJI3EMHUX HAYKOBO-
JOCTITHUX KOMIUIEKCIB Ta BIUIMBY (DakTOpIiB Ha iX oOpraHizaiilo Oyau HaJaHi

OCHOBHI KpuTepii kiacu@ikamii: 3a LIJTbOBUM MPU3HAUYEHHSM, 32 1HXKEHEPHO-



TCOJIOTIYHUMH  XapaKTePUCTUKAMH, 3a TEXHIYHUMH XapaKTEPUCTHKAMHU, 32
apXiTEKTypHO-TJIAHYBAJIbLHUMHU ~ XapaKTEpPUCTUKaMH, 3a TpylamMH  PHU3HKIB.
3a3HaueHl MapamMeTpud € TOJOBHMMHU IPH MPOEKTYBAHHI MiA3€MHHUX HAyKOBO-
MOCIIIHUX KOMIUIEKCIB, OCKUILKH MArOTh 3HAYHUM BIUIUB Ha SKICHUH Ta KIJIbKICHUH
CKJIaJl TpUMIIIEHb, (PYHKIIOHAJIPHE 30HYBaHHA KOMIUIEKCY, HOro o00’eMHO-

IUTaHYBAJIbHY CTPYKTYpPY Ta (DYHKI[IOHAJIbHE HAlIOBHEHHS.

Buxoasun 3 maHux, OTpUMaHuX MUISXOM aHATI3y, Ta 3 METOI MOJAIBIIIOTO
JOCIIIKEHHST 0OpaHOi TEMU, a TAKOXK JUIsl pO3POOKH peKOMEHAAITIH 3 MPOSKTYyBaHHS
JTAHOTO TUITY KOMILIEKCIB, OyJIM BUOKpEMJIEHI OCHOBHI (DyHKIIIT 00’ €KTa Ta HaBE/ICHI
ix xapaktepHi ocobmuBocTi. Cepen MOBHOro IMepeniky (YHKIIA MMiA3€MHOrO
HAyKOBO-JIOCJITHOTO ~ KOMIUIEKCY HACTYIHI: EKCIepUMEHTalbHa, HayKOBO-
JOCIIITHA, HABYaJbHO-NPOCBITHULIbKA, HAyKOBO-TYPUCTUYHA, MNPO(UIAKTHYHO-
Oe3rekoBa, KUTJIOBa, MeandHa. CriMparounch Ha XapakTepHi QyHKIli 00’€kTa, B
X0/l TOCHIPKEHHSI 0YJI0 3alpONOHOBAHO BepTUKAJIbHE (QYHKIIIOHATBHE 30HYBaHHS
KOMIUIEKCY 3 PO3MOJUIOM TPyl MPUMIIIEHb HAa Ha3eMHI Ta migzeMHi. [IpuBenenuii
MOBHUM mepelliK (YHKIIOHATBHUX 30H, M0 MalTh PO3MICTHUTHCS Ha ITOBEPXHI
KOMIUIEKCY: BXiAHA Tpyna, aaMIHICTPaTUBHO-OOYTOBa, HAyKOBO-AOCIIAHA,
HaBYAJIHLHO-TIPOCBITHUIIbKA, XapyoBa, *XUTJIOBA, CIyXOOBa, TEXHIYHA, MEIAUYHA,
peKpeariiHo-103B1yuIeBa. Takox BU3HaUEH1 PYHKI[IOHAIBHI TPYIIH, III0 MAIOTh Oy TH
B MiJI3€MHIM YaCTUHI KOMIUIEKCY: BXI1JIHA, EKCIIEPUMEHTAJIbHA, HAYKOBO-IOCJI1/IHA,
TEXHIYHA,  CaHITApHO-TITI€EHIYHA,  CIyXk00Ba, I1HXEHEpPHA,  TPAHCIOPTHA,
pekpeartiiina, Meaqu4YHa. B MyHKTI eKCieprMeHTalIbHE TPOCKTYBaHHS MIPEICTABIICHI
aBTOPChKI PO3pPOOKH EKCIIEPUMEHTAIBHUX, HAYKOBO-IOCIIHUX Ta JOMOMIKHHUX
MOJIyJiB, KOTPI 3a MOTPeOH MOXKYTh OyTH aJanToBaHi MiJ BiAMiIHHI QyHKLIT. Takox

PO3pO0JICHO apXITEKTYPHO-TIJIAHYBaJIbHI CXEMHU 3 JIOMIHYIOUUM TOPU30HTAIbHUM



OJTHOPIBHEBUM PO3BUTKOM MIA3EMHOT0 HAayKOBO-JIOCHITHOTO KOMILIEKCY Ta

JOMIHYIOYHM BEPTUKAJIbHUM 0araTOpiBHEBHUM PO3BUTKOM.

B tperboMy posaun  «Oco0JUBOCTI  apXiTeKTYpPHO-IIAHYBAJbHOI
opranizanii mig3eMHHUX HAYKOBO-AOCJiIHHUX KOMILJIEKCIB» BHU3HAYCHI OCHOBHI
MicToOyAiBHI 3acaau GOpMyBaHHS MiJ3€MHUX HAYKOBO-IOCIITHUX KOMIUIEKCIB Ta
(dakTopH, 110 BIUIMBAIOTh Ha BUOIp MICLS po3TallyBaHHs KoMIUIeKcy. Cupaloyuch
Ha TMPOBEJACHUIN aHalI3 CBITOBUX AaHAJIOTIB MPOCKTYBAaHHS, BHUSBIEHI TCHICHII
MICTOOYXIBHOI OopraHizallii TepuTopii MiA3eMHUX HAYKOBO-AOCIIIHUX KOMILICKCIB,
Ha 1X OCHOBI c(OpMyJbOBaHI OCHOBHI pPEKOMEHJAIll MIOJ0 MICTOOYAIBHOTO
PO3MIIIEHHSI KOMIUIEKCY. Takox Oynu chopmysibOBaHI PEKOMEHJAIlil 1100
pPO3pPOOKH TEHEPaJbHOTO IUIaHYy HA3eMHOi TEpUTOPIi KOMIUIEKCY, BU3HAYCHUU
MOBHUI HAOIp (PYHKI[IOHAIIBHUX 30H: BX1JHA 30HA, HAYKOBO-J0CJ1IHA, HABYAJIbHO-
IPOCBITHUIIbKA, 1H)KEHEPHA, aIMIHICTPATUBHA, ITOCII0IaPChKO-TI00YTOBA, KUTJIOBA,
ciyx00Ba, MeIMYHA, peKpeailliiiHa, 0e3MeKoBa, 30Ha MapKIHTy Ta TPAHCIOPTHHUX
nuisixiB.  Hajmana — xapakTepucThka — KOXKHOI 13 3a3HayeHUX 30H. B
EKCIIEpUMEHTAILHOMY  TPOCKTYBaHHI  MPEJCTaBICHI BapiaHTH  aBTOPCHKHUX
pO3p000X TeHepalbHUX IJIaHIB HA3€MHO1 TEPUTOPIl KOMIUIEKCY, epeadayeHui ix

PO3BUTOK B OKpEMHUI MICTOOY IIBHUI KJIacTep — MOCEJICHHS.

[IpoBeaeHe noCHiAKEHHS, BUBHAUEHI (PYHKIIOHAJIbHI 30HU, KJacu(ikaiis Ta
¢dakTOpU BILIMBY Ha OpraHi3alliio IMJI3eMHHX KOMILIEKCIB, JIO3BOJIMIIM BU3HAYUTH
TPU OCHOBHUX THUIM TMIJA3€MHUX HAyKOBO-JIOCTIIHUX KOMIUIEKCIB: (i3UKH Ta
SIACPHOT bi3uKH, acTpodi3UKH Ta  KOCMIYHOTO BHUIIPOMIHIOBaHHS,
MYJIbTUIMCUUTITIIHApHUI. BU3HaueH1 0OCHOBHI (yHKIIOHATBHI 30HHM, 10 XapaKTepH1
JUTSL KOSKHOTO THIY 00’€KTY, PYHKIIOHAIbHI 3B SI3KM MK 30HAMH Ta MiJI36MHOIO 1
HA3eMHOI0 4YacTHMHaMU. Bu3HaueHi apXiTeKTypHO-IUIaHyBajbHI OCOOJIMBOCTI,

XapakTepHi Mg KokHOro tumy. LIIgxom eKcnepuMEeHTATbHOTO MPOEKTYBAaHHS



po3po0JieHl  apXiTEKTYpHO-TUIAaHYyBaJdbHI CXEMH KOXXHOTO 3 TpPbOX THIIIB,
NpPEACTaBICHI CXeMH iX (YHKI[IOHATBHOTO 30HYBaHHS Ta B3aEMO3B’SI3KY 3

Ha3eMHHUMH YaCTHHAMM KOMIIJICKCIB.

Crnuparounch Ha IPOBEJCHE JTOCIIHKEHHS, Oyl cPOopMyTbOBaHI MPUHIUIIH,
KOTPUMHU JOLUIBHO KEpyBaTHCS apXiTEeKTopaM NPy MPOEKTYBaHHI MiA3€MHOTO
HAYKOBO-ZOCIIITHOTO KOMIUIEKCY: MPHUHIUI HAyKOBOI BiAMOBIAHOCTi, MPUHIIMII
ABTOHOMHOCTI, TPHUHIIUII €PTOHOMIYHOI BIAMOBITHOCTI, TPHUHIIAI TTPOCTOPOBOTO

PO3BUTKY.

Otpumani pe3ynbTaTH JUCEpTaliiiHOI pPOOOTH MarTh MOTEHIaNl CTaTH
(yHIaMEHTOM Uil MOAAJIBIIOTO JOCHIKEHHS JaHOI TEeMH, NOTJIMOJICHHS Ta
pPO3LIMPEHHS] 3HaHb, (OPMYBAHHS pEKOMEHJalli Ta OyIIBEJIbHUX HOPM

MPOEKTYBaHHS MiJ3€MHUX HAYKOBO-IOCTITHUX KOMILIEKCIB.

Karwo4yoBi cjaoBa: mija3eMHI KOMIUIEKCH, HAyKOBO-JIOCHIAHI KOMIUICKCH,

mij3eMHa ypOaHiCTUKA, apXITEKTYpHO-TIIaHYBaJIbHA OpraHi3allisi, MICbKHI MPOCTIp.

ABSTRACT

Salo V.V. Typological features of the architectural and planning organization

of underground research complexes in Ukraine. — As in manuscript.

Thesis for scientific degree of Doctor of Philosophy in specialty 191
“Architecture and urban planning”. — Kyiv National University of Construction and
Architecture, Ministry of Education and Science of Ukraine Kyiv, 2023.

The research is devoted to the study of the typological features of the

architectural and planning organization of an underground research complex that can



combine numerous functions. To ensure the development of research, scientific and
educational, educational and tourist areas, meeting the needs of modern Ukrainian
and foreign scientists. Ensure the development of Ukraine's military and defense

industries, contributing to the restoration of nuclear potential.

The relevance of the chosen research topic is justified in the introduction.
The problem is studied, a preliminary analysis of scientific works that are related to
the topic, but do not fully reveal the features of the organisation of the type of
underground structures chosen by the author, is carried out. The connection of the
research topic with Ukrainian and foreign regulations, organisations, as well as with
the topic of the graduating department, is shown. The purpose of the work, research
objectives, object and subject are defined. The boundaries within which the research
Is carried out are indicated: content, time, territorial. The main research methods are
defined. A description of the scientific novelty and practical results obtained in the
course of the dissertation research, their possible further development is given. The
approbation of the results of the work in the form of published articles, as well as
reports at international and Ukrainian scientific conferences is presented. The

structure of the work and its full scope are presented.

The first chapter of the thesis "*Analysis of the experience of forming the
underground research complexes' analyses and systematises scientific works in
the fields of science that are relevant to the topic, identifies the main prerequisites
for the formation of underground research complexes. An analysis of domestic and
foreign experience in the development of underground space, the formation of
underground buildings and structures and their evolutionary path, which led to the
emergence of underground research complexes, is carried out. The international
experience of designing underground research complexes is analysed and the main
trends in the development of these complexes are identified.



The issue of integrated development of underground space has been raised in
the works of scientists in various fields: architecture, engineering, ecologiy, history.
The topic of the functional organisation of underground research complexes is
indirectly covered in scientific articles in the fields of physics and astrophysics, in
reports and presentations of the European Organisation for Nuclear Research
(CERN), and in brief reviews of some existing underground laboratory complexes.
The issue of architectural and planning organisation of underground research
complexes has not been properly studied by either Ukrainian or foreign scientists.
Many issues remain outside their attention, including the classification system,
factors influencing the formation of underground research complexes, their
typology, architectural and planning organisation and principles of organisation of
these complexes. The analysis and systematisation of literature sources indicate the
need for further research into underground research complexes, their typology and

functional organisation.

In the course of analysing the historical literature based on the processes of
development of underground space in Ukraine and abroad, the evolution of the
formation and development of underground buildings and structures from ancient
times to the present was studied. Based on the data obtained, six key stages of the
development of underground space have been identified, from the first cave dwelling
to conceptual designs of underground cities and existing underground complexes,
including underground research facilities. Additionally, a comparative analysis of
the experience of developing underground space in Ukraine and abroad was carried
out, in the course of which significant differences in thedevelopment of underground

construction were identified.

Among the defined stages of development of underground construction, the

last place is occupied by the millennium period from the twentieth century to the



present day. It was during this period that underground research facilities were
developed. The experience of their design was studied in Europe, North and South
America, Asia and Australia, as well as the only existing underground laboratory in
Ukraine, which is currently inactive. The analysis revealed the peculiarities of the
urban planning, volumetric-spatial and functional-planning organisation of
underground research complexes. The main trends in their design have been
identified and promising areas for their development in Ukraine have been
identified. During the analysis, the main functions performed by the underground
research complex, functional groups of premises and their preliminary
interconnections were identified. The characteristic feature of this type of complexes
Is determined, which is the multifunctionality of the complex and the dominant

functional group of premises, which determines its type.

The study of the world experience in designing underground research
facilities has made it possible to verify the lack of necessary theoretical and practical
data for the implementation of the practice of building underground facilities in
Ukraine. However, the review of available materials and the analysis is the first step
towards implementing the trend of designing underground research facilities in
Ukraine. The experimental design section presents the author's developments of
experimental, research and auxiliary modules that can be adapted to different
functions if necessary. Architectural and planning schemes with a dominant
horizontal single-level development of the underground research complex and a

dominant vertical multi-level development have also been developed.

The second section of the paper '"Methodological principles of
architectural and planning organisation of underground research complexes"

covers the general research methodology based on a systematic approach. The



identified main stages of the study involve the application of general scientific,

interdisciplinary and specialised architectural methods.

Based on the methods of graph-analytical analysis, content analysis and
observation, the main groups of factors influencing the urban planning, spatial and
planning organisation of underground research complexes were identified. The
groups of factors include: engineering and geological, technological, climatic, urban,
constructive, economic, legislative, environmental, architectural. The method of
evaluating the influence factors revealed a close relationship between the factors,

and the influence of each individual group of factors on the others was determined.

Based on the studied experience of designing underground research
complexes and the influence of factors on their organization, the main classification
criteria were provided: by purpose, by engineering and geological characteristics, by
technical characteristics, by architectural and planning characteristics, by risk
groups. These parameters are the main ones in the design of underground research
facilities, as they have a significant impact on the qualitative and quantitative
composition of the premises, the functional zoning of the complex, its space-
planning structure and functional content. These parameters are the main ones in the
design of underground research complexes, since they have a significant impact on
the qualitative and quantitative composition of the premises, the functional zoning

of the complex, its space-planning structure and functional content.

Based on the data obtained through the analysis, and for the purpose of further
study of the chosen topic, as well as to develop recommendations for the design of
this type of complexes, the main functions of the facility were identified and their
characteristic features were given. The full list of functions of the underground
research complex includes the following: experimental, research, educational,

touristic, security, residential, medical. Based on the characteristic functions of the



facility, the study proposed a vertical functional zoning of the complex with the
division of groups of premises into aboveground and underground. A complete list
of functional areas to be located on the surface of the complex is provided: entrance,
administrative and household, research, educational, food, residential, service,
technical, medical, recreational. The functional groups to be located in the
underground part of the complex are also defined: entrance, experimental, research,
technical, sanitary and hygienic, service, engineering, transport, recreational,

medical.

The third chapter, *""Features of the architectural and planning
organisation of underground research complexes', identifies the main urban
planning principles of the formation of underground research complexes and the
factors influencing the choice of the location of the complex. Based on the analysis
of world analogues of design, the tendencies of urban planning organisation of the
territory of underground research complexes were identified, and on their basis the
main recommendations for the urban planning location of the complex were
formulated. Recommendations were also formulated for the development of a master
plan for the above-ground territory of the complex, and a complete set of functional
zones was identified: entrance zone, research, educational, engineering,
administrative, household, residential, service, medical, recreational, security,

parking and transport routes. The research describes each of these zones.

The conducted research, identified functional zones, classification and factors
influencing the organisation of underground complexes, allowed to identify three
main types of underground research complexes: physics and nuclear physics,
astrophysics, multidisciplinary. The main functional zones characteristic of each
type of facility and functional links between the zones and the underground and

above-ground parts are identified. The architectural and planning features



characteristic of each type are identified. Through experimental design, architectural
and planning schemes of each of the three types were developed, schemes of their
functional zoning and interconnection with the ground parts of the complexes were

presented.

Based on the study, the principles that should be followed by architects when
designing an underground research complex were formulated: the principle of
scientific relevance, the principle of autonomy, the principle of ergonomic

relevance, and the principle of spatial development.

The obtained results of the dissertation have the potential to become the basis
for further research on this topic, deepening and expanding knowledge, formulating
recommendations and building codes for the design of underground research

complexes.

Keywords: underground complexes, research facilities, underground urban

planning, urban space.



