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BCTYII. IIpo6sieMu raciHH# 1moeK y BACOTHUX OyIMHKAX

CyyacHi MicTa, 10 OYIyIOThCS, CHPSIMOBYIOTHCSI Bropy, IO OOYMOBJIEHO
€KOHOMIYHMMH MIPKYBaHHSIMU 1 apXITEeKTypHUMHU BHIIYKYBAaHHSAMH. Y M cHUTyauli
MO’Ke)KHA HayKa MOBHHHA BIPOBAJUTH JO NMPAKTHKW TACIHHS JIEBUH IHCTPYMEHT IS
BUPIIICHHS 3aBJIaHb MOKEXKOTACIHHS Ta pATYBaHHS JtoAei Ha BucoTax [1, 2]. Ilpu upbomy
HEOOX1THO BpaxOBYBaTH HE TUIBKU TEXHIYHI OCOOJMBOCTI MOJ1aul BOTHETACHUX PEYOBUH
Ha HAJBUCOTH, aJi¢ 1 TAKTUYHI METOJY 3aCTOCYBAaHHS Cy4acHOT TEXHIKH B 3aJICKHOCTI BiJl
YMOB, 0 TMHAMIYHO 3MIHIOIOThCS Ha MOXexXi. ['acinHs moxkex Ha BucoTi 100 M 1 OuibIe
3HaYHO YCKJIQJHIOEThCA OaraThma (akTopaMu, a 4ac IMOJaBaHHS MEPIIOr0 CTBOJA i
3araJlbHUAM Yac raciHHs 30UIbIIy0ThCs [3-5].

[MutanHsM TiABUIIECHHS €(EKTUBHOCTI MOXKEKHO-PATYBAJIBbHUX POOIT HAa BHCOTAX
OyniBesb Ta po3poOIli TEXHIYHMX 3acO0IB 1 CHOCOOIB JJIs iX MPOBEACHHS 3aliMaCs
[Tamox B.I'., T'onmennep B.A., UyukoBcekuit B.M., IlyctoBuii A.C., Cenunxin HO.M.,
bopuc O.I1., bamuucekuit O.1. Ta iH. B poOoTax SKUX BUPIIIEHI JESKl 3aBJaHHS, MOJ0
BUPIIICHHS] HU3KH MPOOJIEM 3 IIbOTO MUTAHHS.

VYkpaina Ha 51 micti (i3 174 kpain) 3a 3arajbHOIO KUIBKICTIO BUCOTHUX OYyIIBEIb Ta
Ha 49 wmicii 3 niepeniky 59 kpaiH, ne € Oyaiii moHan 150 merpi. Y 2017 pori B cBiTi
Oyno mobynoBaHo 144 xmapouocu, moHaa 200 MetpiB 3aBBuIIKHU. [{e HalOLIRIIIA 32 BCIO
ICTOpit0 KUIBKICTh HAJABUCOKHX OYy/iBeNlb, sIKIi OyJM BBEJCHI B EKCIUTyaTallil0 3a pIiK.
CepenHst BUCOTa TakuX 00’€KTIB BUpocia Ha 6 MeTpiB 1 gocsaria 244 merpi. B Ykpaini
CEpellHS BHUCOTa «XMapodociBy» mocsrae 132,6 meTpiB. €AMHUIA MPOEKT, AKUN Mae IIaHC
MEPEBUIINTH I}0 MO3HAYKy, — I1e OyAiBis OaraToyHKI[IOHAIBHOTO KOMIUIEKCY Sky
Towers y KueBi. 3 ypaxyBaHHSIM IIMIII0 HAWBHUINA TOYKA KOMIUIEKCY MOYKE OMUHUTHUCS
Ha Bucotri 220 wmeTpiB, konu BIH Oyae noOymoBanuii. Cranom Ha 2020 pik
KwuiB 3Haxonutbest Ha 8-My MicIl y CBITi 32 KUIBKICTIO XMapo4ociB i3 1222 OymiBisiMu
Bume 35 wmetpiB (12 moBepxiB), 1 3a KUIBKICTIO TakuxX OyIWHKIB OOIrHaB TaKi
micta Jloamon (1109), Can-Ilayny (571) Ta Jloc-Anmxkenec (643). Takox y Ttomn-30
3HaxoauThes XapkiB, Oneca 1 JHimpo. I chorogHi HOB1 BUCOTHI OY/IBIIl BBOISTHCS B

eKCIUTyaTalllo PeTrysipHO.
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Craructuka noxex B YKpaini cBiguuTh, mo Ouibiie 65000 moxex (80 % Bin
3arajibHOi KiIbKOCTi) Ta Oubmie 2500 BumankiB 3arudeni jgronei (95 %Bin 3aranbHOI
KUIBKOCTI 3aru0JINX YHACHIIOK MOXKEXK) MOPOKY MPHUIIAA€ HA KUTIOBUN CEKTOP, Y TOMY
YHCJI1 )KUTIIOB1 BUCOTHI Ta OyIMHKY MIABUIIEHOI TIOBEPXOBOCTI.

AHai3 MOXeX 1 BUBUCHHS ONEPATUBHO-TAKTUIHUX I HA MOXKEXKaX, 0 BUHUKIIH
y BUCOTHMX OYAIBISIX CBIAYMTH MPO TE, IO MpoOJeMa TraciHHS MOXKEX Ha BUCOTaX
OyZiBeNb 1 CHOPY/A CKIAJAEThCs 3 CyMH (DAKTOPIB, KOTP1 B TOM YM 1HILIA MIp1 3HAYHO, HE
KpamiiMm o0pa3oM, BIUIMBAalOTh Ha NPOPEciiiHy TiIbHICTh MOXKEKHO-PATYBAIbHUX
miapo3ainiB, B Tomy yucii i rapuizoHiB JJCHC Ykpainu [6-8].

OCHOBHUMHU KPUTHYHUMHU (PAaKTOpaMH TPH TACiHHI TOKEXK y BUCOTHUX OYyIWHKAX
Ta OyJIMHKAX M1JBUIIEHOT TOBEPXOBOCTI €:

IIBHJIKHIA PO3BUTOK IMOXKEXKi Ta 3aMMJIICHHS Ha BCIO BUCOTY OYIiBIIi;

CKJIAJHICTh 3a0€3MeUeHHs Jii 3 TaCIHHS MOXKEX1, aBapiifHO-pATYBaJIbHUX 3aXO0JiB
Ta JOCTABKH 3aCO01B MOKEKOraCiHH;

0JIOKYBaHHS NUISAXIB €BaKyallii.

B ycix Bumaakax 3aiiiCHEHHSI ONEpAaTUBHUX 1M 3 TaCiHHSA MOXKEX Ta PATYBaHHS
JOJIe TOBUHHO 3a0e3MedyyBaTHCs JOCTaTHBOIO KUIBKICTIO CHEI[ialbHOT BHCOTHOI
TexHiku. 3a ganumu 2020 poky, rapHizonn JCHC VYkpainu MawTh HEKOMIUIEKT
NOXKE)KHUX aBTOApaOMH Ta IMmigiiimMadiB, SKUM CTaHOBUTH Oym3bko 50% (250
aBTOMOOLTIB), a 3 HasBHUX — 80 % Buuepnamu cBii MoTopecypc. Kpim Toro icHyrodui B
HasiBHI aBTOApaOuWHU Ta migiiimadi (y omepatuBHOoMy po3paxynky HCHC - oaun
migiiMay 3 Bucotor ctpinu 80 meTpiB Ta neB’saTh S0 METPOBHX) MOXYTh 3a0€3MEUUTH
BUKOHAHHS TIOXKESKHO-PATYBATBHHUX poOiT y OymiBisax g0 16 moBepxy [2].

[ ocoborw pucol BHUCBITIIOETBCA TMpobOiaeMa BHOOPY CHoco0y TMOJaBaHHS
BOTHETaCHUX 3acO00IB Ha BHUCOTH, OCOOMCTO KOJHM TaKTHYHI MOXKIHMBOCTI CIEIaabHOI
TEXHIKA HE 3a0e3MedyloTh SKICTh 1 MIBUAKICTh ONEPATHBHUX i, a HEMOXKIIUBICTH
BUKOPUCTOBYBAaTH CHCTEMH MPOTHUIOKEKHOTO 3axXHUCTy (3a pI3HUMH TPUYHHAMH,
HeMpare3 aTHICTh, 3HOMICHICTh Ta 1H.) OOYMOBIIOIOTH OOCTAaHOBKY, KOJH TOXKEKHI
MalTh pPO3paxOBYBaTH Ha BIACHI CHIM. Y TakKuxX yMOBaxX OOCTAaHOBKH 3HAYHO

30UTBIITYETHCA Yac BUIBHOTO PO3BUTKY IMOXKEXI1, 1 B LIUIOMY i1 JTOKaIi3aIris 1 JIIKBIAAIIS Ta
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yac onepaTuBHUX Aiil. Lle MoXHa ySIBUTH 3 MOPIBHAJIBHOI Taba. 1 Ha mpukiaal raciHHA
NoKexxi Ha 24 moepcl OyaiBmi, NOpH YMOBaxX MIAHOMY CXOJOBOK KIITHHOIO
EKIIMPOBAHOMY MOXEXKHOMY, AKUN Ma€e 35 KI' 0COOMCTOr0 HaBaHTAKEHHSI, OJTHOYACHO 13
napajeIbHUM TPOKJIaJaHHIM PyKaBHUX JIHIN (CrIOCOOM MPOKJIAJaHHS PYKAaBHUHN JIIHIN

MOJKYTh 3HAYHO BIUIMBATH Ha Yac orepaTUBHOro po3ropranus) [9].

Tabn. 1. CiBBIZHOILIEHHS Bl 4acy MOYaTKY MOKEXKI Ta MIBUAKICTIO i1 PO3BUTKY

Po0GoTa nmoxxekHOro miapo3ainy BisibHMi PO3BUTOK MOKEXKI
Hii Yac (xB) Craaii Yac (xB)
BusiBnenHs moxexi ta

5 [TouaTkoBa 10

BUKJIMK M1IPO3ILTY

[TpuOyTTs Migpo3aLTy HA OXOIUTIeHHS IOJIyM’ IM

. 15 . 15-20
MICIIe BUKIIUKY yCi€l KBapTUPH
Po3ropranHs MOXEKHOTO 30
iAPO3ALTY
Ycroro 50 Yceworo 45

I Ik BUCHOBOK IIbOT'O, MOKHA KOHCTAaTyBaTH TOW (akT, 1o micias 30-XBHIMHHOTO
(TEOpETUYHOTO0) CTPUMYBAHHS TMOXKEKa PO3TOBCIOIUTRCS Y 3aTAlIbHUN KOPUIOP TTOBEPXY,
a 1mie 3a 15 XBWIWH MOYHYTh TOPITH CYMDKHI KBapTHPH.

Takox, myxe 3Ha4HI TPOOJEMH BHUKIMKAIOTH OyAWMHKH, IO TOOyJoBaHI 3a
okpeMuMH HopMaMu (10 1997 poky) 1 eKCIUTyaTyrThCs 3Ha4HHM 4ac. Taki OyauHKH y
BIIMIHHOCT1 BiJl Cy4acHHUX, IO MoOymoBaHi 3a HoBuMmH J[BH, He MaroTh BiIMOBiTHOTO
MPOTUIIOKEKHOTO 3a0e3MedeHHsl, TOOTO CHUCTEMH I1HXXEHEpHOro OONagHaHHS He
BIJIMTOB1Tal0Th HOPMaM, 3HOIICHI YW T0JIaMaHi, a JIesKi 1 30BCiM BijicyTHI. Taki OyIHHKH
BUMAararoTh TEXHOJOTTYHOTO PEMOHTY Ta MepeodIaHaHHI CHCTEMaMU IIPOTUIIOKEKHOTO
3aXHCTY BIJIMOBIIHO 10 HOPM Ta IpaBHJI IMOXKEXKHOT O€3MeKH, 10 1 MOBHHHI BUMaratu
HarysgaoBi opranu JJCHC [10]. YV 3aBmanus omnepatuBHux migpo3autie JJCHC BxoasTh
BHUPIIICHHS] TTUTaHb, MO0 KOPETYBaHHS OINEPATUBHUX IUIAHIB ITOKEKOTACIHHSA Ha TaKi
OyJIMHKH.

OTxe, CKIAIHICTh MUTAHb MOKEXKOTACIHHS, 1 0COOJIMBO MPOBEJICHHS PATYBAIBHUX

poOiIT, BUMarae BiJl MPAI[iBHUKIB ONEPATUBHUX MIAPO3ALTIB BCEOIYHUX 1 TBEPAUX 3HAHb
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MPOLECIB 1 OCOOJMBOCTEH PO3BUTKY IOXKEXK Y BHCOTHHUX OyAIBISIX Ta OymiBIsAX
MIABULIEHOT TOBEPXOBOCTI, BUCOKOI0 MPO(ECIOHani3My, TPEHOBAHOCTI 1 MCUXOJIOTTYHOT
MIATOTOBKUA. 3HAHHS TOXKEXKHOI HEOE3MeKu W ONepaTUBHO-TAKTUYHUX OCOOJIUBOCTEH
OyIuHKIB (sIK1 OyAYIOThCS, SIKI €KCIUTYyaTyIOThCS 1 BUMAraloTh MPOBEACHHS KalliTaIbHUX
3aX0/liB CHPSAMOBAHMX Ha MIJABUILECHHS PIBHS MOXEXKHOI O€3MeKH Ta 3axo[iB LI0/0
YIIOCKOHAJIEHHS ONEpPaTUBHUX i MOXKEKHO-PATYBAIBHUX MIAPO3JLUIIB) J103BOJSIOTH
JTIKBIAYBATH TIOXEXKI 3 MIHIMAJIbHUM 30UTKOM, IIBUAKO BXXHUBATH 3aXO/AiB 100
30epeKeHHs )KHUTTS 1 370POB'S JIIOJIEH, 1110 3HAXOIATHCS B MATAI0YOMYy OyIUHKY.

Meta kBaJgigikaniiinoi podéorm — Po3poOka Ta oOrpyHTYBaHHS OIEpPATHBHO-
TEXHIYHUX 3aXOJiB CHPSIMOBAaHMX Ha YJOCKOHAJIICHHS TAaKTUKH TacCiHHS TOXEX Y
BHUCOTHHUX Ta OyJIMHKAX MI1JBUILEHOT TOBEPXOBOCTI.

3anaui podoru:

aHaJi3 BUKOPHUCTAHHS CIOCOOIB 1 METOJIB TOXKEKOTACIHHS, TEXHIYHUX 3ac00iB
pPATYBaHHS JTIOACH ¥ 0COOMBOCTEH BEJICHHS ONICPATUBHUX il MIPH MOXKEkKaX Y BUCOTHUX
Ta OyJIMHKAX M1BUIIEHOT TOBEPXOBOCTI;

BUBUEHHSI ONEPATUBHO-TAKTHUYHOI XapaKTEPUCTUKH 28 MOBEPXOBOr0 KUTIOBOTO
OyIWHKY 1 BIUTMBY OO'€MHO-IJIAaHYBAaJIbBHUX Ta IH)KEHEPHHX PIlIEHbh Ha OpraHi3alliio
OTIepaTUBHUX JI1if;

NPOTHO3YBaHHS MOXJIMBOI OOCTAHOBKM TPU TMOXKEXKI Yy BHCOTHOMY 28
MOBEPXOBOMY OYAMHKY, PO3pPaxXyHOK TE€OMETPUYHHUX 1 JOCHDKEHHS (DI3UYHUX
napaMeTpiB IMOXKEXKi, pO3paxyHOK CHJI 13ac001B JJIsl TaCIHHSI MOYKIIUBUX TTOXKEK;

OOTpYHTYBaHHS 3alpONOHOBAHUX I1HXKCHEPHO-TEXHIYHUX PINIEHh Ta PO3poOKa
OTIEPAaTUBHOTO TJIaHY MOKEKOTaCIHHS Ha 28 MOBEPXOBUMN KUTIOBHM OYyIHMHOK.

3a Temoto pobotu omyOiikoBaHo 2 Te3u gomosimi: XIV MikHapoaHOT HAYKOBO-
npaktuyHoi KoH(pepeHmii «Teopiss i mpakTMka raciHHs mNoxKe:K Ta JikBinamii
Haa3BUYaiiHux cutyaniii» 27 kBitHa 2023 poky, M. UYepkacu, YIIIb im. I'epois
Yopuoouns HYI3 Vkpainm Ta BceykpaiHCcbkoi HayKOBO-TIPaKTUYHOT KOH(EPEHIIii
KypcaHTiB 1 cTyaeHTiB «Hayka npo HMBiIBLHMH 3aXMCT fIK NUISX CTAHOBJIEHHS
MoJIoaAuX BYeHUx», 12 tpaBusa 2023 poky, m. Uepkacu, YIIIb im. I'epoiB HopHoOus

HVYI13 Ykpainu.
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1. CTAH IMTAHHA 3 ITOKEXOI'ACIHHA, PATYBAJIBHUX POBIT TA
OPT'AHI3AIIl OIEPATUBHUX JIIA Y BUCOTHUX BYJIIBJISAX

1.1. Criocodu i MeTOAM MOKEKOTaCIHHA Y BUCOTHHX OYAIBJIsSX

[HTEHCUBHICTH, BUCOTHOTO OY/IIBHUIITBA B MErarosicax 3pocTa€ 3 KOXKHUM POKOM,
a 3HAYUTh, 1 CIOCOOM BUPIIICHHS 3aB/IaHb MMOJAaBaHHS BOJM JUIsl TACIHHS TMOXKEXK MOBUHHI
BJOCKOHAJIIOBATHUCS, 1100 3a0€3MEUUTU MOXKEKHO-PATYBAIbHI MIAPO3AUIN TEXHIYHUMHU
3acobaMu Ta METOJIaMM IIBUIKOTO Ta €(EeKTUBHOTO TraciHHS MoXKapiB. ICHyIoul MeToau
3acTapiim, abo He 3a0e3MeuyloTh TaciHHS Ha HEOOXIIHMX BUCOTaX, ado JyXe CKIaiHi i
BUMAararoTh 0arato 3ycuib 1 KOIITIB HA IX peanizallii.

1.1.1. Anani3 cy4acHHUX crnoco0iB i MeTOiB MOTaBAHHS BOTHETaCHUX PeYOBUH
HA BHCOTH.

OcHOBHMUMHM CcIIOCOOAMHU 1 METOJAMHU ITOKEKOTaCIHHS Ha BHCOTax, € BlAoMi, fKI
BUKOPUCTOBYIOTBCSL HAa  TiACTaBl  BIAMOBIIHUX METOAUYHMX Ta  MPAKTHYHHUX
pEeKOMeHaIlIi, CTaTyTIB Ta HACTAHOB.

TakTuko-TexHiuHe 3a0e3ledeHHs] CIOCcO0IB 1 METOXIB II0JaBaHHS BOTHETACHUX
peuoBuH (BI'P) y BUCOTHMX OyaMHKax, sIK MPAaBHJIO JOCATAETHCS JBOMAa HAIMPSIMKAMM:
nusixoM nojapanHs BI'P cramionapaumu cucremamu (puc. 1.1.) 1 HaCOCHO-pyKaBHUMU

CHUCTEMaMH TIEPECYBHOT MOXKEKHO-PIATYBAITBHO1 TeXHIKH (puc. 1.2).

CTAIIOHAPHI
(IHTETPOBAHI)
CUCTEMMU
MNOKEXOI'ACIHHA

\ 4 \ 4

ABTOMATHYHI yCTAHOBKHU BHyTpimHii moxexHun
nosxexxoracinas (AVIID) BOJIOT1H

A

Tpaguiiiiai (HEMOOUIbHI) BaratodyHKIIIOHATBHUH

Y

MonaynabHi (MOOUTEHI) < CreniaIbHOTO MpU3HAYCHHS

Puc. 1.1. Crucna knacudikaiis ctanioHapHUX cucteM nojgaBanus BI'P
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HACOCHO-PYKABHI
CUCTEMU
(IIEPECYBHA
HOXEXHA TEXHIKA)
v v
[ToxexH1 CrarioHapHUX Cyxotpyou
pyKaBHU HalipH1 CyXoTpyou nigiimMadiB

y cepeaHi OyIMHKY

A 4

A 4

Ha30BHI OyAMHKY

A 4

0 aBTOApaduHaAX

Puc. 1.2. Crucna knacudikallis HACOCHO-PYKaBHHUX CHCTEM 1oiaBanHs BI'P

KoskeH 3 X BHJIIB 3aCTOCOBYETHCS 3JIEKHO Bl 0OCTAHOBKM MOXKEXK1, HASIBHOCTI 1
HAaXO/DKEHHI B COPaBHOMY CTaHI, JOCTAaTHIM KUIBKOCTI TOXKEKHO-PATYBaJIbHUX
aBTOMOOUTIB 1 TOXKEXKHUX HAIMPHUX PYKaBIiB Ta 1H., IO OOYMOBIIOIOTHCS yMOBaMU
TIOKEXKI.

[IpencraBieHe TaKTUKO-TEXHIYHE 3a0€3MEUYeHHs, SKE€ 3aCTOCOBYETHCA IS
noxaBanHs BI'P Ha BucOoTH Mae CBO1 IepeBaru Ta HEIOIIKH, sIK1 BU3HAYAIOThCS OaraTbMma
dbakTopamu.

Y BHCOTHHX OyIMHKAX OCHOBHMM CHOCOOOM TOJAABAHHS BOIHEracHHMX
peuoBun (BI'P) BBakaeThcsl cucTeMa IHTETPOBAHOTO ITOXKEKHOTO BOJOMPOBONY 3
HACOCaMU MIBUIIYBa4YaMH 1 MPOMIKHIUMH €EMHOCTSIMH, JI€ 11€ HeOOX1THO.

SIkmio cuctema crpaloBaia B IITATHOMY PEXUMI, TaCIHHS TMOXKEXK1 HAa BEIUKUX
BHCOTaX HE3HAYHO BIIPIZHIETHCS BiJl MOXKEXKI B 3BUYANHIN OymIBII 32 YMOBH HasBHOCTI
Ta CMPaBHOI poOOTH TMOXKeXKHUX HihTIiB. OgHaK (Binocodis TaciHHS MOXKEKI BKIIOUYAE B
cebe Take TMOHATTSA, K «ABTOHOMHICTBY», SIKE O3HAYa€ HACTYIHE: TaKTHWKa, CIocoOM Ta
METO/M TIOKEKOTACIHHS TOBHHHI 3a0€3MeYyBaTy BHUKOHAHHS OCHOBHOTO 3aBIaHHS Ha

MOKEXK1 HE3aJEKHO BIJ] IHTEIPOBAHMX CHCTEM MOXKeKoraciHHa. Hepinki BuUIMaaKu, KOIU
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CTallloHapHa CHCTeMa TMOXKEKOTaciHHS BUSBISJIAcCA Hempane3aaTHoo abo Oyna
3pyilHOBaHa BHACIIJIOK HAJ3BUYAaWHOI CUTYallli, 1 TOAl MOXKEKHO-PATYBAIbHI MIAPO3ILIN
3MYIIIEH] TisITH aBTOHOMHO, BUKOPHCTOBYIOUH JIMIIIE TIEPECYBHY TOKEKHY TeXHIKY. Taxk,
y 2000 p. mig yac moOKeX1 Yy BUCOTHIM aAMIHICTpAaTUBHIN OyniBii OyjJ0 HEAOCTaTHHO
CTaI[lOHAPHUX 3acO00iB I MOXKeKoraciHHsA. BHAcmigoOK LbOro raciHHS MPOBOIUIOC
MEPCHOCHUMH BOTHETAaCHUKAMH, SKi BPYYHY JOCTABJISUTHCS TIOKEG)KHUMH Ha BEIUKY
BHCOTY Yepe3 HeMOXIITHBICTh moaaBanHs BI'P va nagsucoru [11].

OxpeMo CTOITh MHUTAHHS MPO 3a0E3MCUYCHHS IMOXKEKHOI OE3MeKH Ha BHCOTHUX
o0'ekTax, mo OyayroThcs. Haituacrime Ha Takux o0'ekTax Hempares3aaTHi ado B3arai
BIJICYTHI CTaI[lOHApPHI CUCTEMHU TMOXKEXKOraciHHs. Tak, HampuKIaJ, i Yac MOXKEXl Ha
BUCOTHIN OyaiBil mo Oyayerbes B M. ['yanuxoy y 2014 pomi Ha Bucoti 240 m (65-i
MOBEpPX) Ha MaJalOYuX PIBHAX CHUCTEMHU O0'€KTOBOTO TMOXKEXKOTACiHHS Oy BIACYTHI,
OCKITbKH 3aKiHUYyBaJUCs B paiioHi 60 moBepxy, a MOTOIIOMIIA JIJIS ITiIBUIIICHHS] TUCKY HE
3amycTriiacsi. Y 3B'SI3KY 3 IIMM TaciHHS YCKJIATHIOBAIOCS TUM, IO Juis momadi BI'P
HEOOX1THO OyJIO PO3MICTUTH KUIbKAa MOTOTIOMIT MO BHCOTax Ui 3a0€3MEeUeHHs CXEeMU
poOOTH B mepekayyBaHHs, 110 3aiHssI0 Outbine 2 roi. HemomaBHsa moxexa B 4epBHI
2017 p. y Greenfell Tower y Jlonmoni nuiie 3a o(iliiHOI0 CTaTUCTHKOIO 3a0paja He
meHme 80 JIOACBKUX OKUTTIB, [0 B YEProBUil pa3 JOBOJUTH aKTYalbHICTb
yIOCKOHAJICHHSI 3acO0IB Ta METOJIB TOKEKOTaCiHHA Y BUCOTHHX OyAWMHKaX. Y CepIiHi
2017 p. y 79-noBepxoBomy xmapouoci The Torch Tower y [y6ai cramacs ueprosa
nokexka, a mepmra tpammiacs y 2015 p. Ha xanb, HaBiTh HOBI OymiBii, 30ygoBaHi 3a
Cy4YaCHUMHU HOPMAaMH MOXKEXKHOT O€3MeKH, He 3aCTPax0BaHi Bl MOKEK.

byniBauirBo OyaunkiB BucoToro 100 M i OUTBIN, CTaBUTH 32 00OB'SI30K TapHIZ0HAM
OPCII3 3aificHIOBaTH MOIIYK 1 po3po0JIsATH HOB1 €(DEKTUBHI MPUHOMU 1 CITIOCOOU TaCiHHA
MOXKEeK y BUCOTHHX OYyIWHKAX Yy BHUIAJKY BIIIMOBIEHHS B poOOTI BHYTPIIIHHOTO
MIPOTHUIIOKEKHOTO BotonpoBoay [12].

Binomo Ttpaauuiiinmii cmocid momaBanHs BI'P 3a nomomoror mnepecyBHOI
MO’KEKHO-PATYBAILHOT TEXHIKH, a CaMe MOXKEKHO-PATYBAbHUX aBTOMOO1TIB 3arajbHOTO
NpHU3HAYCHHS — TOXEKHHUX aBTolMcTepH (AIl) Ta HacoCHO-pyKaBHMX aBTOMOOLIIB

(AHP). INonaBanus BI'P Ha BHCOTH MOXe 3IMCHIOBATHCH 32 PI3HOMAHITHUMHU CXEMaMH
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OMEPAaTUBHOTO PO3TOPTaHHS 3 ypaxyBaHHSM OOCTAHOBKHM Ha TMOXEX1 13 3aCTOCYBaHHSIM
PYYHUX TOXEKHUX MPWIaAiB 3 HeBenukoro urparoro BI'P [13]. 3a manumm cxemamu
OMEpaTUBHOIO PO3rOPTAaHHS MOXHa 3hilicHIoBaTH mnonaBaHHa BI'P na Bucoty nmo 75
METpIB, 1€ MPaKTHUYHO 25 moBepx OyaiBii. OOOB’SI3KOBOIO BHUMOTOIO JI0 3aCTOCYBAaHHS
bOTO CIIOCO0Y, € MIATPUMAaHHS BIJIMOBITHO TUCKY Ha HACOCI TOJIOBHOTO aBTOMOOLIS.

OaHuM i3 Cy4YacHUX METOAIB racCiHHs HA CHOI'O/HI € 110/1a4a Ha BUCOTHY MOKEKY
ra3u(ikoBaHOl MiHU 3a PaXyHOK CTHUCHEHOI'O IMOBITPSI 3a JOMOMOIOK CHEIlalbHOT
ycTaHoBKkU. [lpu 1pomy BinOyBaeTbCs YTBOPEHHS IIHM B HACOCHIM YCTaHOBII Ha
MOKEXKHO-PATYBaJILHOMY aBTOMOOLII, pO3TAlIOBAHOMY Ha PIiBHI 3eMJl. Taki yCTaHOBKHU
3natHi oxaBatu BI'P Ha Bucory mo 400 M mo cTraHAapTHHUX pyKaBax 3aBISKA 3HAYHO
MEHIIA Ba3l MIHK B TOPIBHSHHI 3 BOJOI0 1, SK HACIIJOK, 3HAYHOTO 3HMKCHHS
rizpoctatuuHoro TucKy [14]. V pa3i 3ynuHKM TOTOKY TMIHM B pPYyKaBHIM cucTeMi
BiOYBa€Thcsl i1 pyWHYBaHHS, TOMY JUIS BIIHOBJICHHS pPYyXy ITIOTOKY BOTHETacHOi
pedyoBUHU MOTpiOeH yac. Bucoka auHamMiuHa B'SI3KICTh MIHM MPHU3BOJIUTH JO TOTO, IO B
NeSKUX BUTAJKaX MPH 3YMUHII MOTOKY HEMOKIIMBUH HOTO 3aIyCK 3HOBY, 1 TOJ1 MOTPiOHA
3amina JdiHIL. Oco0nMBY yBary HEOOXITHO MPUAULTH NPOKIAAKKA pykaBHOi JiHii. Lle
MOB'SI3aHO 3 TUM, IO MPHU 3aJ0Max pyKaBa IOTIK MMIHM HE MOXE PO3MPABUTH MHOTrO
CaMOCTIHHO, IO NPHU3BOJIUTH JI0 TOPYIICHHS JaMiHApHOi Tedil 1, SK HACIIAOK, 0
pyiiHyBaHHs miHK [15]. MakcumanbHa BHCOTa MOJadl MiHWA 3a JOIIOMOTOK CTHCHEHOTO
noBiTps, 3a 3asiBamu npenctaBHUKIB Sky CAFS, cranoButs 396 m. Ilpu mposenenHi
TaKTHKO-CIIEIIAJIbHOTO HaBYaHHS Ha BHCOTHY CHOpPYAy IIHY 1O pPYKaBHIN JiHIi
niaMeTpoM 77 MM BAANOCs MOJaTH Ha BUCOTY 396 M, a mij yac IpOBEJACHHS HACTYITHOT'O
TAaKTUKO-CIICI1aIbHOTO HaBYaHHS MiHY TO PYyKaBHINA JiHIT giaMeTpoM 77 MM BIajocs
nonatu Ha BucoTy 340 m. [IpoTe uepe3 kiibka XBUIUH POOOTU CTaBCS PO3PUB PYKABHOT
JiHIi, TMiCAs YCYHEHHS SIKOTO MaKCHMMalbHa BHCOTA MOJadvi MiHU cKopotuiacs 10 290 m
[16].

InmumM iHHOBaNiiHUM MeETOAOM TAacCiHHfI € TEXHOJIOTIA TeMIepaTypHO-
aktuBoBaHoi Boau (TAB). Makcumansna Bucota nmogadi TAB, sika Oyna mocsrHyTa mpu
MPAKTUIHUX BUTIPOOYBaHHAX, CTAHOBUTH 298 M. BapTo BpaxoByBaTH, 110 JIJIs TOAaBAHHS

TAB BUKOpPUCTOBYIOThCS CHEIlajbHI PYKaBH, Kl 31aTHI BUTPUMYBATH TEMIIEPATypy 110
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300 °C 1 tuck go 10,0 MIla. 1li pykaBu BIAPI3HSIOTHCS HAMIOBHEHHSIM 1 3HAYHO BaxKue,
HI)K 3BHYAiTHI, TOMY 4Yac Ha iX IpoKJIaJaHHs Oy/ie BUIIUM, HiX Y 3BU4aitHuX [16].

He Menm iHHOBamiiiHUM CcHmOCOOOM € TaciHHA TMOXEXI TOHKO-PO3MUIICHOIO
BOJIOIO 3 T'1Ip0-adpa3uBHOIO pi3kor0. Hacocu B Takux ycTaHOBKax CTBOPIOIOTH THCK 710 30
MlIla. Ocs, 37aBanocst O, pilIeHHs AJs TaciHHS MOXKEX HAa BHUCOTax, alle ¥ TYT € CBOi
0co0nMBOCTI. Taki CUCTEMU CIIPOEKTOBAaH1 TAKUM YMHOM, IO JIJIsl €(DeKTUBHOT piKyYOi Ta
PO3NMIIOBATILHOT 3/JaTHOCTI Ha MOXKEKHOMY CTBOJII MA€ MIATPUMYBATUCS BUCOKHUM THUCK.
Onnak, yepe3 Te, 10 IUJIAHT HAJBUCOKOTO THCKY Ma€ Majluil mepepi3 1, K HACTIIOK,
BUCOKWW THUTOMHUH JHHAMIYHMA ONIp TIOTOKY BOJW, NpPH 3HAYHOMY BHUAJICHHI
e(EeKTUBHICTh TaKUX CHUCTEM 3HWXKYyeThcs. CTaHIapTHa [OBXKHMHA IUIAHTA TaKUX
ycraHoBOK He mepeBuirye 100 m [17]. ExcnepuMeHTanbHO JOBEACHO, MO0 phKyua
3/IaTHICTh 30€pIiraeThes 3a 3arajibHOI IOBXKUHM JIiH1T 350 M.

Jas OyaiBeas BucoTor0 10 150 M MoK/IHMBe 3aCTOCYBAHHSA CIOCO0Y, NIPU TKOMY
JIBA TOXEXHI HACOCH BKJIFOYAIOTHCS MOCTIJOBHO OJWH 3a OAHUM. Takui MeToJ mojadi
BpPaxoBYy€ Te, 10 TUCK JBOX IEHTPAIbHUX HACOCIB, 3'€THAHUX MOCIITOBHO, CKIATAEThCS.
3a Takoi CXeMH € OOMEXEHHS: Y BCMOKTYBaJbHIA MOPOXKHHUHI HAacoca THUCK HE MOXKe
nepesumryBatu 0,5-0,9 MIlla (3anexxHo Big Tumy Hacoca). [lpu OuIbIIOMY THCKY
MOPYIITYEThCS TEPMETUYHICTh YIIUIBHIOIYUX CAJIBHUKIB BIAIIEHTPOBOI'O Hacoca 1 SK
3aXHMCHHUH 3axij] CIpalbOBY€E 3aMOODKHUI KiamaH. 3 poOOYMX XapaKTEPUCTUK IEPIIOro
cTymnens Hacoca (3 npukiany Rosenbauer N(H)25), tuck moxe 6yrtu monazn 1,5 MIla.
TakuM 9YMHOM, CKJIABIIM THUCKU TMOCIHIJOBHUX HACOCIB, OTPUMAEMO, 110 MaKCHUMAaJIbHUN
TUCK Ha BUXOJI MOXe cTaHOBUTH 10 2,4 MIla. [Ipn npoMy Ba)KJIMBO BpaxOBYBATH, IO
BUPOOHUKAMU TOXKEKHUX HACOCIB HE Tepen0aueHO PeKUMHU POOOTH TMEPIIOrO CTYMEeHS
Hacoca npu Tucky Buile 1,8 MIla Ha BUXO/li, TOMY TaKi peKUMU BUKOPUCTOBYIOTHCS SIK
KpaiiHiii 3axif. | HaBiTh pu poOOTI HA MOMIPHHUX peXUMaXx, IpH THCKY Ha cTtBoJi 0,30-
0,35 MlIla, nacoca - 2,4 MIla i maniHHI THCKY B CHUTy TUHAMIYHOTO OTIOPY B JiHIi, BUCOTa
nonadi BI'P He mosxe Oytu Oinbire 190 M, a mpu mTaTHUX pekumMax - moHax 150 m [3, 4].

Y Bunagkax, KoM BHcCOTa OyaiBiai mnepeBumrye 150 ™, HeoOxiaHO
3aCTOCOBYBaTH croci0 mnepekadyyBaHHs. [[as [bOrO BUKOPUCTOBYIOTHCS MPOMIXKHI

MOOUTBbHI HACOCHI CTaHIIll, 10 BCTAHOBJIOIOTHCS Ha PI3HUX IMOBepxax OyMiBIl Ha
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BIJICTAHSX, [0 HE TIEPEBUINYIOTh BUCOTH CTBOPIOBAHOTO HUMH TiAPOCTATUYHOTO THCKY.
VY pasi 3actocyBaHHsi pi3HOTHUIHUX MoTonomn (MII) nns crabinbHOI poOOTH cXemu
HEOOX1HO BUKOPUCTOBYBATH MPOMDKHI €MHOCTI.

Y Oynp-axkomMy pas3i mnpu oOprasizaiii JOCTaBKM BOJU Ha BHUCOTY METOJIOM
nepeKkayyBaHHS BUHMKA€ Psij 3aBlaHb, sIKI HEOOXIIHO BHUPINIYBaTH B ONEPaTUBHOMY
MOpSIAKY, Ha 110 Hae JoporoiinHuii yac. [Ipu mpomy ciig BpaxoByBaTH, 10 MOOLUIbHI
HAacOCHI YCTaHOBKM He mnomwupeHi B rapHizoHax OPCII3 VYkpainu 1 30cepelkeHi
nepeBaKHoO B ogHOMY Miciil. KpiM Toro, HeoOxiaH1 3aco0u il MiIHOMY MOTOIIOMIT Ha
BUCOTY, OCKUIBKH peaizallis I[bOTo 3aB/IaHHs BPYYHY HE 3aBXKJIU MOXKe OYyTH 3/1CHEHHA
a0o Bumarae 6araro yacy [18].

BukopucTtaHHsi ABOCTYMiHYACTHX HACOCIB BHCOKOr0 THCKY. JIBOCTyIiHYACTI
HACOCH BHCOKOTO THUCKY JJIA TIOKEXKOTACIHHS TmependadaeTbcsl 3aCTOCOBYBATH Y
KOMOIHAIli 31 CHeliaIbHUM OPCTKHUM pPYKaBOM BHCOKOTO THCKY Ha KOTYIIII 3
0OMeXXeHUM pajilycoM il Ta MajiuM TiepeTuHoM. LI oOcTtaBrHa 0OMeKy€e BUKOPUCTAHHS
MOTEHIIally Hacoca Yy 3B'I3KY 3 BIIJAJICHICTIO MO3MIIT CTBOJbHUKA. BaxxnuBo Te, 110
BEJIMKWN MUTOMHUH OIip pykKaBa Majoro miamerpa i, K HACHiJOK, 3HayHE 3HUKEHHSA
TUCKY B JIIHII HE JI03BOJISIOTH MMOJJaBaTH BOJy Ha BEJIHMKI BUCOTU. BapTo Big3HAUWTH, 11O B
Takiil JiH1T J0oBXkUHOI 60 M BTpaTH THUCKY CTaHOBIATH Onu3bko 2 MlIla 1 mist cTtBOMNa
BHUCOKOTO TUCKY 3aJIMIIAETHCS MOJIOBUHA BiJl €HEPrii, sika CTBOPIOETHCS HacocoM. B cuiy
BEJIMKO1 MMUTOMOI Barv MITAaTHOTO PyKaBa BUCOKOTI'O THUCKY MPOKJIAJIaHHSA WOTO Ha BUCOTY
BUKJIMKA€E YTPYAHEHHS, a B JEIKUX BHMaAKax 0e3 MiAHOMHUX MEXaHI3MIB HE MOXe OyTH
smiicHeHa [19]. YV 3B'\I3Ky 3 IIMM 3aCTOCYBaHHS JPYroro CTYIEHS HAcOCiB BHCOKOTO
TUCKY J03BOJISI€ TACUTH JIUIIIEC HEBEIUKI IMOXKEK1 IPU HE3HAYHOMY BHIAJICHHI BiJl Hacoca
aBTOIMCTEPHU, a TAKOXK HA MAJIUX BUCOTAX.

Tuck, SKUl CTBOPIOETHCS JBOCTYIIHYACTUMH HACOCAMHU, TIEPEBUINYE THCK
OJTHOCTYITIHYACTUX B 2,5-4 pa3u, y 3B'I3Ky 3 UMM BHUKOPWUCTAHHS CTAaHIAPTHHUX PYKaBIB i
PYKaBHOI apMaTypH CIHOUIBHO 3 HAacoCaMHU BHCOKOTO THCKY TMPEACTABISETBCS TyKe
cymHiBHUM. OmHaK Ha CY4acHOMY e€Tami pPO3BHUTKY TEXHOJOTIH MPOMHCIOBICTIO
BUPOOJIAIOTECS HAJIMHI PYKaBU TIABUIIEHOI MIIHOCTI 3 BIAMIHHUMH TEXHIYHUMU

XapakTepucTukaMu. Ha OCHallleHH! MOXKEXHO-PATYBAJIBHUX MIAPO3ALUIIB € TMOXKEKHI1
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pykaBu 3 pobounm TtHckoM A0 3,0 MIla ta po3puBHuM TuckoM o 6,0 Mlla. Taki
MOKEKHI PYKaBH BUKOPHUCTOBYIOTHCS B OCHOBHOMY ISl TaCiHHS MOXKEX Yy MiA3EMHUX
CHOpy/Jax METPOMOJIiTEeHY, ¢ TUCK BOAM B PyKaBax 3pOCTA€ 3a paXyHOK TipOCTATHYHOTO
TUCKY 4epe3 BENUKY PI3HMII0O BHCOTHUX MO3HAUOK PO3TAllyBaHHS Hacoca i CTBOJa Ha
MO3ULIi TaCiHHS MOXeX1. B JaHUIl MOMEHT BUKOPUCTaHHS HASIBHUX PYKaBIB IM1JIBUILEHOI
MILIHOCTI JJ1s1 TToja4i BOJY HA BUCOTY OYAMHKIB 1 CLIOPY HE MOXKJIMBE Yepe3 BIACYTHICTh
MOJKJIMBOCTI 3'€IHAHHS 3 JBOCTYMIHYAaCTUMH HACOCaMH BHCOKOTO THCKY, a TOJIOBHE
BIJICYTHOCTI METOJMKHM Oprafizaiii TakuX HaCOCHO-pYKaBHMX CHCTEM 1 CHOCO0IB iX
3aCTOCYBaHHSI.

1.1.2. O0rpyHTYBaHHA PO3POOKH KOMOIHOBAHOTO METOy raCiHHSA MOXKEXK.

OaHuM i3 cydyacHHUX, KM NMPONMOHYETHCH, € PO3PO0OKAa KOMOIHOBAHOT0 METONY
raciHHS TOXEXK 3 BUKOPHCTAHHSIM HACOCHO-PYKaBHMX CHCTEM BHCOKOI'O THCKY 3
EKCTIEPUMEHTATBHAM JIOCIIPKEHHSIM HACOCHO-PYKaBHOT CHCTEMH, JI0 CKJIaay sKOI
BXOJIATh JBOCTYIMIHYACTUH Hacoc 3 pobouum THckOoM a0 4 MIla ta pykaBHi diHii
MiBUIIEHOT MIITHOCTI MepeTUHOM 66 MM 3 pobounm TuckoMm a0 3 MIla mis mocraBku
pigkux BI'P s mokexxkoracinust Ha BUcoTI moHa 200 M.

Posrnsuemo metonuky mnonaBanHs BI'P y BucotHi Oyaiiai Ta 00'€ekTH, IO
BKJIFOYAE€ TEXHIYHI1 1 TAaKTHUYHI PilIeHHSA. 3 TEXHIYHOro OOKy HeoOXigHa Taka HaCOCHO-
pyKaBHa CHUCTEMa, SIKa JTO3BOJIUTh BUKOPHCTOBYBATH BECh MOTEHIIIA]l HACOCAa BUCOKOTO
TUCKY JUIS TIOJIOJaHHS TIAPOCTAaTUYHOT'O Ta JUHAMIYHOTO THUCKY Ta 3a0€3MeUnuTH
nomgaBanHs BI'P Ha Bucory. [[ns BupimeHHsS IbOTO 3aBIaHHS IOTPIOHO CTBOPHUTH
iHTepdeiic MDK pPIBHOTUITHUMU CHUCTEMaMH Ta MmiaiOpaTd pyKaBHI JIiHI, 371aTHI
MPAIIOBATH CIUIFHO 3 HACOCAMHU BUCOKOTO TUCKY.

3 TakTUYHOI TOYKH 30py HEOOXigHa METOJWKa MPOKJIAJaHHS pyKaBHOI JiHIT Ha
BUCOTY. JlJis SIKICHOTO 1 IMIBHAKOTO MPOKJIAJaHHsS JiHII MOTpiOHA 31arokeHa podora
MiAPO3IUTIB, sIKI MPOBOISTH OTIEPATUBHE PO3TOPTAHHS, a A€ 1€ MOXJIMBO - MapasieIbHO
y3roJiKeHa poOOTa Ha PI3HUX OTIEPATUBHUX TUISTHKAX.

Teopernuni ocHoBu. QOrpyHTyBaHHsI BHOOpPY eJeMEHTIB /JJs1 HACOCHO-
PYKaBHOI CHCTEMHU.

Bubip Tumy niHii € BaXJIMBUM NMUTAHHSIM. PykaBHY JiHifO giamMmeTpoM 66 MM y pasi
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MO>XHAa BBaXXAaTH «30JIOTOIO cepeauHoro». PykaBu niamerpom 51 MM MarOTh BEJIUKUUI
JUHAMIYHUI Omip, IO CUJIBHO 3HUXKYE €(QEKTUBHICTh BCIEI cUCTEMHU. 3’ €IHYBaIbHI
TOJIOBKU JUIsl //-MM JiHII He BUPOOJSAIOThCS AJid TUCKY noHaxa 1,6 MIla BiamoBinHO 110
JNCTY 53279-2009. Ile 3 pi3kuMm 30UIbIICHHSIM HaBaHTAXEHHS Ha 3€JIHYBAJIbHI 1KJIa
4yepe3 KBaJpaTUYHOTO 30UTBIIEHHS IUIOLII Mepepidy 31 3pOCTaHHSAM Jiamerpa. Y CBOIO
yepry 30UIbIIIeHHS AiaMeTpa pykasa 3 66 10 77 MM npu Butpati Ao 10 j/c He nae 3HAaYHOT
nepesBaru. Bapto BpaxoByBatu, 110 Bara CaMux pyKaBiB J1aMeTPOM 77 MM YNOBUIBHIOE iX
OpOKJIaJaHHs, a Oulblla KUIBKICTh BOJM JJII HANOBHEHHs 30UIbIIYE Yac MOJIaBaAHHS
NEPILIOTO CTBOJIA Ta HABAHTAXKEHHS HA PyKaBH1 3aTpUMKHU IpH poboTi. He BapTo 3a0yBaTH
1 PO TaK 3BaHUM «MEpPTBUI 00CAT», IKUI HE MOXKe OYTH BUKOPUCTAHUH M1J] Yac raciHHA 1
3aBXK]IM 3aJUIIAE€THCA B JiHIL. J[7s MOpiBHSAHHS, y pyKaBax jaiameTpoM 77 MM BiH Ha 35%
oublie, HOK y 66-mM miHii. Lle akTyanbHO JUisi TUX BHUMAJAKIB, KOJM aBTOMOOLIb He
BCTAHOBJICHUI Ha JKepeso BojomnoctadanHs. Ha puc. 1.3 mpencraBieHO CiMEHCTBO
TEOPETUYHO PO3PAXOBAHUX XAPAKTEPUCTHUK, IO MOKA3YIOTh MAKCHUMAJIbHO JIOCSKHY
Bucoty nojaBaHHs BI'P 3a pisnux ymoB. Ha rpadiky HaouHO BUAHO OOIpYHTYBaHHS
BUOOpY TuUMy JiHil. Ha naHuiit MOMEHT Ha OCHAIICHHI MiAPO3AUIIB rapHi3oHIB YKpaiHu

pykaBa 3 pobouum tuckom 30 MIla € B mocTaTHii KITBKOCTI 1 TOTOBI /10 3aCTOCYBaHHS.

220
200
140

Brucota MNogaBaHHA BOOH, M

80

60 -
1 2 3 4 5 6 8

Butpara Boau 31 ¢TBOMA, JI/C

Puc. 1.3. anexHicte MakcUMasIbHOT BUCOTH noaBanHs BI'P Bix ii BuTpaTtu Ta giameTpa pykasiB (THCK
Hacoca 2,5 MIla ta Ha ctBoni 0,3 MIIa): 1 - 77 mm, cyxoTpy0; 2 — 66 Mmm; 3 — 51 Mm; 4-38 Mm
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BaxxnuBuM 3’€IHYBAIBHUM €JIEMEHTOM KOMOIHOBAaHOTO METONY TOJABaHHS BOIHU
Ha BHUCOTY € CIEeUIaJbHO po3po0JeHull mnepexiiHuK MibK ronoBkoro STORZ 38 1
ronoBkolo 3a JICTY «borganiBcbka» aiaMmeTpoM 66 MM, BUKOHAHMI 3 JaTyH1 3 poOOYHM
tuckoM 10 4 Mlla 1 BunpoOGyBanuii npu Tucky 10 6 Mlla.

JUist mpoKJiajaHHs pPYKaBHOI JIiHII HAa BHMCOTY ICHYE JBa OCHOBHUX CIIOCOOU -
BEPTUKAIBHUN 1 TTOB3YUYHMM MO CXOJOBOMY Mapily. 3 pO3paxyHKIB BHHO, IO MOB3y4e
MPOKJIaJJaHHsl Tporpae 1o eQEeKTUBHOCTI BepTHKaJIbHOMY Mpubnu3Ho B 1,5 pasm.
BeprukanbHe mnpokiagaHHsS IO 30BHINIHIM YacTUHI Ha BHUCOTHIM OyiBII CKpYyTHA,
HeOe3nevyHa, Ta ¥ MajJoMMOBIpHA, OCKUIBKM OUIBIIICTh BUCOTHHX OYiBEIb MOBHICTIO
3ackieHa. OfHAK BEPTHKAIbHY CXEMY MOXHA 3a0€3MEYUTH IO CXOIAOBOMY MapIry
HE3aJIMMJIIOBAHOI CXOJIOBOi KIIITHUHM (OCHOBHOI ab0 aBapiiiHOi), SKU OOOB'SI3KOBO
OpUCYTHIA Yy Oyab-sikii OyaiBii. Jns 1boro HEOOXIIHO MPOMYCTUTH JIHII0 MIX
NPOJIBOTAMH Mapily MaKCHUMaJIbHO MPSAMOJIHINHO, [0 B KIHIIEBOMY paxyHKy Oyje
CUJIBHO BIUIMBATH Ha e€(PEKTUBHICTH poOOTHU cucTeMH B Iiiomy. Ilig dac mpokiamaHHs
HEOOXIJTHO BpPAaXOBYBAaTH IIOJAOBXECHHS pYyKaBIB IPU HAMOBHEHHI JIiHII, IHAKIIEe HE
YHUKHYTH 3aJIOMIB Ta BUTHUHIB 1, SIK HACJI1I0K, 3HIDKEHHS €(PEKTUBHOCTI pOOOTH CUCTEMH.
[lepeBaramu gaHoro crnocoOy € MBHAKICTh TPOKIAJAHHS, JOCTYITHUN KOHTPOJIb pOOOTH
JIHIT Ta JIETKICTh 3aMiHU PyKaBa y pa3i MpOpuBYy. Y cydacCHOMY OYyJIiBHUIITBI 0OOB'SI3KOBO
nepeadavaecTbes y KOKHIN MOKEKHIN CeKIlil OYTMHKY HasSBHICTD CIICIiaTbHUX JII(PTIB, 10
IPAIIOITh Y PEeKUMI TPAHCTIOPTYBAHHS IMOKEKHO-PATYBAIBHUX miapo3aimiB. Ile myxe
BaKJIMBO, OCKUILKM HAaMOUIBII MIBHUIKO 1 SKICHO MOXHA MPOKJIACTH JIIHIIO came 3BEpXy
BHU3, MPaB/ia MpH [IbOMY Ba)KJIMBA 371aroKe€Ha poOOTa MiPO3ILTIB.

3anponionoBana cxema nogaBanHs BI'P me edexTuBHime Mmoxe OyTH peanizoBaHa
MIPY BUKOPHUCTAHHI 1i CHUTHHO 3 IHTETPOBAHUM Y OYIMHOK CyXOoTpyOoMm. Takuii cioci0 mae
ICTOTHI TIepeBard 3a IIBUAKICTIO CKJIAJaHHS CXEMH, OCKUIBKM HeMae HEOOXITHOCTI Yy
BEPTUKAIBHIA MPOKIAAII, 1 3a 3pyuHicTIO 3a00py BI'P Ha pi3Humx momepxax mij 9ac
0OCTAaHOBKM Ha MOXKEXKI, 10 AUHAMIYHO 3MIHIOETHCS. BaKJIMBOIO OCOOIMBICTIO €
HAsSBHICTh Yy HIDKHIN 4YacTHHI CyXoTpyOa 3’emaHyBanmbHOI ronoBku 066 mm. Ha xainb,
OUIBIIICT, CYXOTpYOIB MaroTh apMmarypy JAiamerpom 77 MM, sdKa He 3a0e3nedye

HEOOX1HOT MIITHOCTI1 32 TUCKOM Il poOOTH Ha BucoTax moHas 120 m.
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B mimomy, nmaHa cxema 103BOJISIE HAMIPABUTH BCIO TIOTY)KHICThH JBUTYHA TOKEKHOT
aBTOLMCTEPHU 32 JIONMOMOTOIO JBOCTYIIHYACTOTO HACOCA BUCOKOTO THUCKY Ha TMOOJaHHS
rIIPOCTATUYHOIO 1 AUHAMIYHOIO THCKY, IO MPU JIEIKOMY 3HM>KEHH1 MPOJYKTUBHOCTI B
MOPIBHSHHI 3 OJIHOCTYMIHYACTUM HACcOCOM 3a0e3ledye JO0CTAaBKYy BOJAM HAa HEJOCSDKHI
paHilie BHCOTH Oe3mocepeqHhO0 BiJ Hacoc. Y pas3l HEoOXiTHOCTI MiABUIIUTH
NPOAYKTUBHICTh JaHOTO METOJy MOKHA MapalielbHO MaciTa0yBaTH 3alpOlOHOBAHHI
cnoci0, 110 101aCcTh HAIWHICTh MIPU NEPEMUKaHH1 200 MOLIKOHKEHHS Ha JIiHi1.

Pe3yabTaTn Ta ix 00roopeHHsi. Po0o4uii BOASTHMH CTBOJI HA BHUCOTI MOHAJ
200 m Oe3mocepeaHBO BiJ HAcOCA.

[lepuii mpakTHyH1 BUIPOOYBaHHS OYJIM MPOBEIEHI 3 BUKOPUCTAHHAM CyXOTpy0Oa Ha
koninyactomy migiioMmauky AKIT F 90 HLA. V xonxi ekciepumeHTy Oysio peanizoBaHO
nonaBanHs BI'P Ha mo3nauky 85 M KOMOIHOBaHUM METOJIOM Ta OTPUMAaHO MPAKTHYHE
HiATBEPDKEHHS TPAIe3daTHOCTI TCOPETUYHUX NpHMylieHb. KpiM Toro, crBopeHi
NepelyMOBU I TPOBENCHHS TOCIITHO-EKCIIEPUMEHTAIFHIX HaBuaHb Ha 00'€KTax 3
BrucotaMu ToHaa 200 M 3 BUIIpoOyBaHHSAM PYyKaBHOI JIiHIT MIJBUIIEHOT MIIHOCTI, a TAKOXK
cyxopyOy, IHTerpoBaHOTO B OYA1BIIIO.

[lepmi  mocnigHO-eKCIIEpUMEHTAIbHI HaBYaHHS OyJiM MPOBEICHI B IKUTIOBIN
Oynisii BucoToro 213 M. B ekcnepumeHTi OyB BUKOPHCTaHUN JABOCTYHIHYACTUM HACOC
Rosenbauer N(H)25 3 po6ounmu mapamerpamu 4 MIla npu Butpati g0 400 11/x8 (abo 6,6
J1/c) Ta pyKaBW miaBHUIeHOT MilHOCTI Ziegler Pioneer 500 miamerpom 66 MM 13 pobouum
tuckoMm 2,5 MIla. Bucora pob6odoro cTBoia Ha gaxy ckiaana 203 M Bix piBHS Hacoca. Y
X071 HaBYaHb OyJIO BHUMPOOYBAHO TPU CXEMHU: 3 PYKABHOIO JIIHIEIO JiaMeTpoM 66 mMM; 3
BUKOPHUCTAHHSAM CyXOTpyOa miamerpom 80 MM; TpajuiliiiHa cxema 3 Hacoca JI0 Hacocy 3
BUKOPUCTAHHSAM CTYIIEHS HOpMaJbHOTO THCKY. IIpokimamanHs HamipHOi pykaBHOI JiHIi{
3MIIACHIOBAIOCA TI0 €BaKyal[iiHOMY CXOJ0OBOMY MapIly MPSMOJIHIHHO MK MPOJIBOTAMU 3
BUXOA0M Ha nax. [Ipy BUKOpUCTaHHI CyXOoTpyOa BEpXHs YacTHHA JiHIi 3aBBUIIKK 30 M
Oyra mpoKIIajieHa pyKaBamMu JiaMeTpoM 66 MM, OCKUTBKH CyXOTpyO HE JTOXOIWB JI0 JIaxy
gepe3 OCOOJIMBOCTI TUTAaHYBaHHS BEpPXHIX TOBEpXiB OymiBmi. Y TOUIl MEepexomy
CyXoTpyb0a B pyKaBHY JIIHIIO OyJ0 BCTaHOBJICHO MaHOMETP JJid OO0'€KTMBHOI OIIHKHU

pOOOTH CHCTEMU.
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Po3paxyHok BUTpaTu CTBOJIa 3a0€3M€UyBaBCsS BUMIPOM 4acy HAllOBHEHHS €MHOCTI
¢dikcoBaHOTO 00CATY, IO Y CBOIO YEPry Ja€ XOPOIlYy TOYHICTh BUMIPIOBAHHS 3a 4Hacy
HanoBHeHHs BiA 30 go 180 c. ¥V xoxi excriepuMeHTy Oylio OTpUMAHO psl poOOUYMx
XapaKTEPUCTUK HACOCHO-PYKABHUX CHUCTEM, IIO BUIPOOOBYIOThCS, 3 mogaBanHs BI'P.
BumiproBaHHS THUCKY HpPOBOJAMIOCA 3a JIONOMOIOI0 1HTETPOBAHOTO HAa aBTOLMCTEPHI
MaHOMETpa, 10 HEe Mae€ TrigpocTalulizaiii, 10 MOSICHIOE IESIKUH pPO3KUA OTPUMAHUX
pe3yibpTaTiB. MaTemaTuyHa ampoKcUMallisl JaHuX TMoKaszaja, [0 BOHU BIJNOBIIAIOTh
TEOpEeTUYHUM 3akoHOMIpHOCTSIM. Ha puc. 1.4 1 1.5 HaBeneHo pe3yibTaTH, OTpUMaH1 Mij
gac ekcrnepuMmeHTy. CylUIbHOIO JIIHIEID TPEeACTaBlIeHl [laHi, 10 BUMIPIOBAIUCS,

NYHKTUPOM - MaTEMaTUYH1 allpoOKCUMaIlii.
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Puc. 1.4. 3anexHicts THCKY Ha cTBoJI Bi BuTpatu BI'P npu Trcky Hacoca 2,5 MIla: a - pykaBHa JiHis
77 MM; 6 - cyxoTpy0 80 MM
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AHaniz oTpuUMaHUX B €KCIIEpUMEHTax pe3ynbrariB (auB. puc. 1.4 1 1.5) 1
MOPIBHSHHSA X 3 XapaKTepUCTUKAMHU METO/IIB, 1110 PaHillle BUKOPUCTOBYBAIUCS, MTOKA3AIN
HACTyNHI NepeBarn HOBOro Meroay. JlocsSrHyTi 3HaueHHd BUCOTH nojaaBaHHs BI'P
3HAYHO TMEpPEBEPIIYIOTh IOKAa3HUKU SK CHUCTEM 13 TOCHIJOBHO BKJIIOYEHUMU
OJIHOCTYIIHYAaCTUMHU HACOCaMH, a M yCiX IHIIUX CXEM, 110 ICHYBaJIM paHillie, 38 BUHATKOM
MeToay B nepekauyBaHHs. OJHAK HOBUW METOJ| y MOPIBHSAHHI 3 NEPEKAUyBAHHIM MOXKE
OyTH peani3oBaHUN MpPU MEHIIN KUTBKOCTI 0COOOBOTO CKJIAQy Ta TEXHIKH, a TaKOX 3a

MEHIIIUK Yac.
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Puc. 1.5. 3anexwnicts Butpat BI'P Bin THCKY Hacoca: a — Tuck Ha ctBodi 0,6 MIla, pykaBHa miinig 77
MM; O - Tuck Ha ctBodi 0,7 MIla, cyxotpy6 80 MM
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Otpumani Butpatu BI'P Ha Bucoti Outemie 200 M npu 3anuTyBaHHI BiJ Hacoca
BHUCOKOI'O THCKY CTaHOBJATH 4-6 s/c (auB. puc. 1.4 1 1.5), mo mMeHIIe NpogyKTUBHOCTI
MEePIIOro CTYMNEHs, alie I0CTaTHbO st podotu 1-2 cTBOMIB. Jlo TOTO K CydyacH1 CBITOBI
JOCJIIJDKEHHSI TIOXEX Y BHCOTHUX OYJIMHKax MOKa3ylTh, IO B OUIBIIOCTI BUMAIKIB
MOXKeka MOKe OyTH JIKBIIOBaHA 3HAYHO MEHIIOK KUIBKICTIO BOJAM, HIK Yy 3BUYANHIN
OyniBIi, 3aBASKH OUIBII XOPCTKUM HOpPMaM TOXKEXKHOI Oe3leku OyIIBHUIITBA ISt
BHUCOTHHX OYJiBeNb 1, SK NPaBHJIO, MEHIIOK Troprodomy 3aBaHTaxeHHi [20, 21].
BpaxoByroun HOpMaTUBHY IHTCHCHBHICTh nojaBands BI'P, MmoxxHa roBopuTH 1Ipo T€, 1110
KOMOIHOBaHMM METOJIOM BiJ] OJIHOI'O Hacoca MOXKe OyTH JIIKBIJOBaHA MOXKeKa Ha IUIONI]
Big 40 1o 100 M? 3anexHO Bijf kKareropii Oyaismi [22].

3acTocyBaHHsI KOMOIHOBAHOI'0 METOAY 3 BUKOPMCTAHHSM CyXO0Tpy0a 103BOJIsIE
CYTTEBO CKOPOTHTH 4Yac JO MOfadi MEpHIOro CTBOJA Ta BUTPATH PECypCy 0COOOBOTO
CKJIaJy Ha MPOKJIaJaHHs PYKaBHOT JIiHII, 5SIK1, Y CBOIO UYepTy, MOKYTb OyTH CIPSIMOBaH1 Ha
BUPIIICHHS 1HIIIUX 3aBJIaHb HA IMOXKEXKI.

Onniero 3 0coOIMBOCTEH HOBOTO CIocoOy 1 Te, M0 yci eIeMEeHTH (Taki sIK HacOCH
BHCOKOIO THCKY 1 pyKaBa TIIBUIICHOI MIIHOCTI) BXKE€ € y JOCTaTHIA KIIBKOCTI 1
3aCTOCOBYIOTHCS Y PI3HUX TapHi3oHax Ykpainu. Jlyis peanizaliii JaHOTO METOMY ITiJ Yac
raciHHs TIOKEX HEOOXITHUHM MIHIMYM JIOJaTKOBOTO OOJIaJHAHHS, a caMe€ MEPEeXiTHUKU
Ui 3a0e3mledeHHsl  iHTerpamii  pI3HOTUIIHUX  CHUCTEM. BaXJIHMBOIO  YacCTHHOIO
BIIPOBA/PKEHHS HOBOI CXEMH € PO3pOOKa METOJMYHUX BKA3IBOK IIOJ0 BUKOPUCTAHHS
pizHUX cxeM monaaBaHHs BI'P y pi3HHX ymoBax omepaTHBHO-TAKTHYHOI OOCTAaHOBKHU Ha
MOXKEeKax y BHUCOTHMX OyamHkax. He MeHm BakiuBa po3poOKa BKa3iBOK IIOJO
MPOBEJICHHS TMEPIOIMYHUX BUMPOOYBaHb E€JIEMEHTIB HACOCHO-PYKaBHOI CHCTEMH, SKa
MOBUHHA HAJIHO Ta O€3MeYHO MpaloBaTu npu Tuckax g0 4 Mlla. Anani3 pe3ynbrariB
Ta PO3paxyHKH MOKa3ajdl MOXJIMBICTh moaaBaHHs piakux BI'P Ha Bucotu monax 200 m.
[IpoBeneni Ha peasmbHOMY 00'ekTi (TiJ] Yac TAKTUYHUX HaBYaHb) BHUIPOOYBAHHS
MiATBEPAWIN TEOPETUYHI TPUITYIIICHHS.

OxpiM HaBEIEHWX METOJIB 1 CrMOcOO0iB (haxiBIli MOKEKHO-PATYBATHHOI CIPaBU
HampaBlAIOTh 3yCWUI HAa PO3pOOKY BHYTPIIIHIX CHUCTEM TOXKEXKOTACIHHS, SK1

PO3TAMIOBYIOTh O€3MOCePEIHBO YCePEANHI BUCOTHUX OyiBens [23-27].
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1.2. 3aco0u i cnoco0M MoKe:KHO-PATYBAJTBHUX POOIT y BUCOTHHX OYAiBJIAX

B yceomy CBiTi a1 NPOBEACHHS PIATYBAJIBHUX POOIT y BUCOTHHX Ta OyIMHKax
MIABULIEHOT TMOBEPXOBOCTI BUKOPUCTOBYIOTHCS 1 MOCTIMHO  yIOCKOHATIOIOTHCS
PI3HOMaHITHI TEXHIYH1 32C00H, MPUHOMHU 1 CLIOCOOM.

Ha cBoemy 030pO€HH1 MOKEKHO-PATYBAIbHI MIAPO3IUIA MalOTh IUPOKUN CIEKTP
3aco0IB ISl TPOBENIEHHS PATYBaJbHUX POOIT, A0 SKUX BIAHOCATHCS: TPAHCIOPTI,
CTaIllOHapHI, M0 30epiraroThcsi Ha OO0 €KTaX Ta TH IO BUBO3ATHCH TMOXEKHUMU
migpo3ainamu (puc.1.6).

Bubip KOXXHOTO BHIy 3aJICKUTh B MEPIIY YEepPry — BiJl HAsBHOCTI PSATYBAJILHOTO
3aco0y, Mo JApyre — BijJ ONEpPaTUBHO-TAKTUYHOI XapaKTEPUCTHUKU OYIHUHKY Ta MOMXJIHBOT
00CTaHOBKH Ha IMOXKEX1, 1 M0 TPETE — BiJl Yacy 3aCTOCYBaHHA, TOOTO MPUBEICHHS JI0 il

TOTO 200 1HIIOrO0 3ac00y 3 ypaxXyBaHHIM O€3MEKH HOro BUKOPUCTAHHS.

PATYBAJIBHI 3ACOBHA
TpancnopTHi CrarionapHi Mo [ITo BUBO3ATHCS
(MOOLTBHI) (po3TamioBaHi B 30epiratoThest Ha MOKEKHUMHU
2 . .
OyJIMHKaX) 00’exTax MiApO3aiIaMu
XX XX XX
| ABTompaObwHHI - Hpabuxu —— Komobu AmopTu3zaninHi
(cTpubxoBOrO
XX | Tumy)
| Amromigifimadi | JlibTu || JpaGunu
X XX
) ) KanatHo-
JlitanbHi [TaxTH 3 Pykaga . — cryckoBi
— | allapaTtu TpaHCIIOPTHUMHA — | pATYBaJIbH1
| nidramu
XXX
| BucotHi
PATYBaILHUKA

Puc. 1.6. Knacudikauis paTyBalbHUX 3aC001B 1 IPUCTPOIB: X — 1110 HE NOTPEOYIOTh CELiaIbHOT
MIATOTOBKU a00 MPHUCYTHOCTI PATYBAJIBHUKIB; XX — M0 3a0€3MeuyroTh Oe3MepepBHICTh eBaKyallii; XXX —
HEeTPaAULIIHI, 3 MTOKPALIEHUMHU TaKTHUKO-TeXHIYHUMH XapakTepuctukamu (TTX)
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1.2.1. Anani3 TexHiYHUX 3ac00iB i cOCO0IiB PATYBAJBLHUX POOIT Y BUCOTHMX
OyaiBJIfIX.

Haii0inpmr gocTymHuM, a TOMY I «MHUTTEBO» Ppeasli30BAHUM BBAXKAETHCSA
OesnocepeHs €BaKyallisl JIIOJeHd 3 MPUMIIIEHb, 10 TopsiATh. TOOTO BUKOPHUCTaHHS, B
OCHOBHOMY CXOJIOBHX KJITOK, 11O HE 3aJMUMIIOIOTHCS Ui «BUXOIY» 1 «BUBOAY» (i
HarJIAI0M MOXEXHUX) JIIOJEH 13 MPUMILIEHb 1€ JII0Th HEeOe3MeuHl YNHHUKU TOXKEeXK] a
TaKOX MO MOXKEKHUX JiPTax, MapIIOBUMHU CXOAaMH 1 CXOJaMH, 110 3'€THYIOTh OaIKOHH 1
nopkil Oyauuaky [28, 29]. Yac eBakyallii mo CXOAOBIM KIITI 3aJ€KUTh BiJ BUCOTH 1
KOHCTPYKTUBHO-TUIAHYBAJIBHOTO PIMICHHS KIITKH, BiJ (I3UYHOT MIATOTOBICHOCTI 1
371ar0JKEHOCTI B poOOTI 0COOOBOrO CKJIALy MOKEKHO-PATYBAIBHUX MIJIPO3ALTIB.
PesynpTaT MOCHIIKEHB MO TPOBEACHHIO PATYBAIBHHX POOIT y 28 MOBEPXOBOMY
rpomMajaicbkoMy OyauHKYy BimoOpaxkeni B Ta6m.1.1 [30]. VY kpaiiuboMy BHUIAAKY,
JIOTIYCKA€EThCS €BaKyallis JIFoJed depe3 3aauMIICHI NpUMIIIEHHS B O€3MeuyHi 30HU 3a
nornomororo amapariB CP-4 (caMOpsITIBHHKIB) Ta 1H., a TAKOXK Ha OaJKOHHW ab0 JIOMXKIi 3
HaBITPSAHOTO OOKY OYIUHKY.

Yac, 3aTpaueHuil Ha MPOBEJIEHHS €BaKyal[liHO-PATYBAJIbHUX POOIT y OYJIWHKY B
yMOBax IOTaHOI BUJAMMOCTI B CXOJIOBIM KIITHHI (3aUMJIEHOI 4 CIA0KO OCBITJICHOI),
3HAYHO 30UTBIIYyEThCA (Y CEpeIHhOMY OUIBII HDK Ha TMOJOBUHY). BiamoBimHO
30UTBIIYETHCSA 1 BUTPAaTa KUCHIO, CTIOKMBAHOTO Ta30IMMO3aXUCHUKAMU, SIKUM CKJIaJa€ B
cepeaaromy 1 atm (0,1 MIla) Ha moBepX, a B ymoBax 3aaumiieHocTi - 2 at™ (0,2 MIIa)
Ha moBepxX. OTpuMaHi JaHl MOXYTh OyTHM BHUKOPUCTaHI TpPH PO3pOOIl 1 KOperyBaHHI
OTEpAaTUBHUX TUIAHIB TMOXKEKOTACIHHS HAa BHCOTHI OYJAMHKH, 30KpeMa MPU PO3PaXyHKY
HEOOX1THOT KUTBKOCTI CHJI 1 3ac001B HA TAaCiHHS 1 MPOBEJCHHS €BaKyal[liHO-PATYBaTbHUX
pOOIT /TSt HAMOLTBIN CKIIAIHUX BapiaHTIB MOMKIIMBOT MOKEXKI.

Excniepumentu no miniiomy nanok ['JI3C y BepxHi moBepxu OyIHWHKY IO Mapiiax
CXOJIOBUX KJIITUH MOKa3aJiM, 110 3aTpayyBaHUN Ha 1€ cepeAHid yac - HepiBHOMIpHUil. Ha
BimMiHy Bix migiioMmy ciyck JaHok ['JI3C i3 moapMu, 10 pSITYIOTHCS, IO yCiii BUCOTI, 5K
npaBuio, OyB piBHOMipHUM [31]. [Ipu 11boMy Ha MPOBEACHHS €BaKyaIliifHO-PATYBaTbHUX
poOIT y OYIMHKY BAapTO BKJIIOUUTH TAaKOK BUTPATU 4Yacy BIJ BiAIIYKaHHS MOTEPIUIMX 1

BHHOC iX JO CXOJIOBOT KJIITHHHU Ha MOBEPCI.
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Tabn.1.1. Pe3ynbTaT 1OCHIIKEHD 3 NPOBEAECHHS PATYBAIBHUX POOIT O CXOAOBIM KIITI

Hii IToBepx | Yac, ¢

10 178
_ . 14 260
Hmﬁo%w 3 mepmoro noepxy Oyaunky janku [J[3C y ckmami 6 16 372
40JI0BIK, 0e3 BKItoueHHs y 31301 20 208
28 661
10 368
14 441
Te x, 13 BratoueHHsIM y 31301 16 499
20 765

28 1663

28 1763

. 20 1180
Cnyck Ha mnepuuii moepx Oyaunky jnanku [J[3C y ckmami 4 16 928
YOJIOBIK, 13 TUM, 1110 pATYeThCs (90 kr), 6e3 BrmtoueHHs y 3130/1 12 =70
10 530

28 2324

20 1540

Te x, 13 BriroueHHsam y 3130/1 16 1088
14 924
10 620
28 504
Cryck Ha MepIinii MoBepX OYAUHKY IPYIH JIIOAEH, 1110 pATYIOThCs, 3 | 20 360
8 YOJIOBIK y CYIPOBOAI TPHOX IMOXKEKHUX MO CXOJOBIM KiiTii, 10 | 16 288
HE 33 IUMITIOETHCS 14 252
10 180

ParyBajbHi po00TH MOKHA NMPOBOAUTH HLJISXOM BHBONY JIOJAEH 10 BIKOHHHUX

Npopi3iB 3 MoJaJbIIMUM iX CIyCKOM 10 aBToapabunax (A]l), komiHUaTHX mMmigiiMadax

(AKII), 3a nonmomoroo psTyBaJbHUX MOTY30K, PYYHUX MOMKEKHUX IpaOUH Ta IHIIUX

CriemialbHIX TPUCTPOoiB 1 mpuianiB [32-35]. OxHak, 3a0e3NMeYUTH MAcOBY €BaKyallilo

moaei 3a nornomororo AJl HeMoXkinMBO, TOMy 1m0 BrcoTa AJ] oOMexeHa i mepecTaHOBKa

iX B yMOBax MOXKexl1 3aiimMae Oarato yacy. Takox oOMeKeHe 1 TeXHIYHE 3aCTOCYBaHHS

MOKEKHUX aBTOJApaOMH Ta MiAIAMadviB: TA’13AM A0 JACSKHX >KUTIOBUX OYJIUHKIB
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cupoekroBani 3a crtapumu JIBH, ski He BpaxoByBajguM MOKJIUBICTb BHKOPHUCTAHHS

BEJTMKOra0ApUTHUX MOKEKHO-PATYBAIBHUX aBTOMOOLUIIB CHELIAIbHOIO IMPU3HAYEHHS

(AJ] Ta AKII i3 Bucotoro nigiomy monaa 30 MeTpiB).

nonomoroto AJl nmpencrasieni B Tadu. 1.2,

Pe3ynpTaTi AOCHIIKEHD 3 NIANOMY 1 CIYCKY MOXKEXHUX Ta PATYBAHHIO JIOJEH 3a

[Ipu pimenni KI'TI npo BukopucTanHs ans psaTyBaHHs oned AJl, HEOOXiTHO

3HATHU 1 BpPaxOBYBaTH iXH1 mapaMerpu poOotu. Jlesxi 3 nux mapamertpis, 1 AJl, mo

HalyacTille BUKOPUCTOBYIOThCS MpecTaBieH1 y Tadmn. 1.3.

Tabn.1.2. Pe3ynbTaTil OCHIIKEHD 3 MPOBEJICHHS PATYBAIBHUX POOIT 3a 1onomMororo A/l

Hii [ToBepx Yac, c
miaHoM, C CITYCK, C
9 68 -
ITigiiom 1 mroguuau 12 91 -
14 119 -
9 - 80
Cnyck 1 nroguau 12 - 120
14 - 210
9 - 292
Cnyck 10 mroneit 12 - 350
14 - 536
Ta6:.1.3. OcHOBHI TeXHIUHI XapaKTepuCTUKH A/l
Bixera [ToBepx
Kyt ACTaHb Bucora (pu MaxkcuMaiibHe
Tum B1J Kparo .. )
HaxXWiIy, y nigiomy, BHCOTI HaBaHTa)XCHHS Ha
aBTO/IpaOUH JIOPOTH A0 :
rpagycax M MOBEPXY BEPX CXOJIIB, KT
OyIauHKY
2,8 M)
AII-17 60 5-6 17,4 7 140
ANI-30, AM-
30, METI[-30 65 8-10 28,5 10 100
AJl-45 75 8-9 43,3 16 -
METII-52 75 8 51,3 19 325
METII-60 75 10 59,8 22 325
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Ha 0ararbox mo:kexax, B yMOBaxX 00Me:KeHOCTI BUCOTOW migiiomy AJl, s
eBaKyalli JoJed 3 BHCOTHUX 1 OYIMHKIB NIJBULIEHOI MOBEPXOBOCTI YCIIIIHO
BUKOPUCTOBYBaBCAd KOMOIHOBaHMI cmoci® 3actocyBaHHS AJl 1 pydyHHUX NOXKEKHUX
npaOuH. AJl BCTaHOBIIOBAJIUCS 10 MaJlaloyoro OYJMHKY 1 BUCYBAJUCS HAa MAaKCUMAaJbHY
BUCOTY, N0 AKUX IMIJHIMAJIUCS MOXKEXKHI 31 IITYPMOBUMU ApaOUMHAMU 1 32 IX JIONOMOTOIO
MPOHUKAJIM Yy BHILEepo3TamoBani nosepxu. Llnsaxom migBimyBaHHS IITYpMOBUX ApaOuH
(JIaHITFO)KKOM) 32 TIOpyY OaJKOHIB (JIOMK1i) MOXHA 00JagHaTH OE3yNMUHHI CXOH 10 yCii
BUCOTI OYJWHKY Ta 3A1MCHIOBAaTH MO HUX PATYBaJbHI poboTu. [Ipu 1pomy HEoOXigHO
3a0e3MeYNTH HAJIHHY CTPAXOBKY JUIS JIFOJIEH, 110 PATYIOTHCS, I YOTO BUKOPHUCTOBYIOTh
pATYBaJIbHI MOTY3KM 1 BHCTABISIIOTh Ha KOXXHOMY OankoHI (JIOMXKI() MOXKEKHHX.
3acTOCyBaHHSI JIaHOTO CIOCOOY Ha 3HAYHHMX BHCOTaX, € HEOE3MEUHUM 1 MPAKTUYHO HE
BUKOPHUCTOBYETHCSI.

3as1esKHO Bil 00CTAHOBKM HA MOKEkKi, KOJIM BCI eBaKyalliiiHI NIIsIXM Bipi3aHi
BOTHeM, MOXXJIMBA €BaKyallis JIofeil Ha Aax OyAuHKY abo JaxX MPHIATalo4uX 0 HbOTO
OyIuHKIB. Y 1[bOMY BHUMAJKYy Ha JaXy pa3oM 3 JIIOJIbMHU, IO €BAKYIOIOTHCS, 000B'I3KOBO
MOBHUHHI OyTH TOXKEXKHI, 3ajJa4a SKUX IOJisArae B 3armo0iraHHi MaHiKA 1 3a0e3IeueHHi
3axoAiB Oesmeku. Jlroge#t, 10 yTpaTWIM CBIAOMICTh 1 HE3AaTHUX CaMOCTIHHO
NepecyBaTUCs, BAHOCUTh 0COOOBUM CKJIAJ] TTOKEKHO-PIATYBATILHUX MIAPO3ILIIB.

Y 3akOpAOHHIN MpaKTHUIll YCIIIIHO 3aCTOCOBYIOTH BEPTOJBOTH JJII MacOBOi
eBakyarlii Jrofcei 3 Aaxy mamarounx OymiBenb [36-39]. YV wamiiii kpaiHi mpoBOAATHCS
JOCITIJDKeHHsT (TTOKHM 1€ TEOPETHYH1) IO 3aCTOCYBAaHHIO BEPTOJIHOTIB Y PATYBAIBHHUX
poborax 3 BHCOT OyIiBENIb 1 CIOPYM, 1 € IMiJCTaBH BBa)kaTH, IO 11 Ipobiiema Oyne
BUpIIICHA TTO3UTHUBHO.

Crnig BiIMITHTH, 110 HAWOLIBINA TIepeBara BiIIA€TbCI MOOUTBHUM TPaHCIIOPTHUM
3acobam, TakuMm sk AJ] Ta AKIL. Aune, mpakTHKOIO BCTAHOBJICHO, IO iX BUKOPHCTAHHS
oOMekeHO 1 Mae cBOi HeJomiku. Tomy B ychoMy CBiTi, Tak 1 y HalIii Jep>kaBi BEIyThCS
aKTUBHI PO3POOKM HOBUX CYYaCHUX 3aCO0IB JUIsl 3MIHCHEHHS TMOXEKHO-PATYBATbHUX
poOiT Ha BUCOTaX, a camMe — MOOUIPHUX TPAHCIOPTHUX 3aCO0IB 31 3HAYHOIO BHCOTOIO
o0clIyroByBaHHA 1 3aco0iB 3 HEOOMEKEHOI BHCOTOK OOCIYrOBYBaHHS BHCOTHHUX

OyniBesb Mmijg 9ac MOXKeK.
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1.2.2. IlepcneKTUBHI TAKTHKO-TeXHIYHI pillleHHsS IS PATYBAaJbHUX POOIT Ha
BHCOTAX.

PosrnstHemo  fesiki  po3poOKM  MEPCHEKTHMBHUX —PATYBAIBHUX 3ac001B, IO
3IACHIOBAIUCH Ha 06a31 HallioHaIbHOTO YHIBEPCUTETY LIMBIIBHOTO 3aXUCTY Y KpaiHU.

B nmepmy depry cnmig BIAMITUTA KOHLEIMLIIO CTBOPEHHS aBTOMIiiMaya

noxexnoro (AIIII-66) 3 BucoToro BucyBanHs ctpimm g0 60 M [40].

Z

11

T

11111

Puc. 1.6. [Tpuctpiii 115 OXKESKHO-PATYBAILHUX POOIT: aBTOMIIIHMAaY MOXKEKHUN

Ha puc. 1.6. 300pakeHa MpomoHOBaHAa KOHCTPYKIliS MifiiiMada B pPO3rOPHYTOMY
poOouoMy mosokeHHi. [IyHKTHpHUMH JiHISIMH TIOKa3aHWW KOHTYp TifiiMada B
TPAHCTIOPTHOMY TOJIOKEHHI. TyT MpOEKIis KOHCTPYKIII mimiiiMada Ha TUIOMINHY
703BOJIMIa 00’ €JHATH BUITAJIKH, KOJM CTyIiHYacTa KojoHa 1 ckiamaerbes 3 2-X, 3-x abo
4-X TpyOYaCTHUX TEJIECKOITIB, a0 SKUX CIOIYYCH] MepeMUYKaMH 2 y CeKITii 3.

Mix cexiisiMu 3 po3TalIoBaHi TiApOMEXaHI3MH 4 pO3ropTaHHS KOJIOHH, IPHUOMY,
ix poOoul eeMeHTH (UWJIIHAPY 1 IITOKK) OJJHUMH CBOIMH POOOYMMU KIHIISIMU MPUETHAHT

710 TIEPEMHUYOK 2 OJHIET CeKIIii 3, a IPYTUMH 10 IEPEMUYOK 2 CYCITHBO1 CEKIIii 3.
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Hwxast cexmis 5 cnoiydeHa 3 pamoro 6 TPaHCIOPTHOTO 3aco0y 3a JOMOMOTOIO
MOBOPOTHOI M1argopMu 7, Ka Ma€ TiApOMEXaHI3MHU § BEPTUKAIBHOI YCTAHOBKH KOJIOHHU,
a Ha pami 6 po3TaloBaHui riponpusia 9 noBopoTy miaatdopmu 7 Ha 360°.

Jlo BepxHBOI1 cekiii 10 npuennana kKoHcoab 11 3a qonomororo ripomexaHizmis 12
YCTAaHOBKHM KOHCOJIi, a O BUIBHOTO KiHI KOHco1 11 mpuegHaHa mepexijiHa IIIoIaaKa
13, mo mae BaXUIbHUN MexaHI3M 14 moBemenus minomanku. Korncons 11 cknamaerned 13
TeJecKoMmuHuX madmiB 15 1 16 3 mexanizMom 17 po3coByBaHHSI KOHCOJII.

Kabina nidgra 18 mae npoduiboBani ponuku 19 i3 npuctpoem 20, 10 BIICTEXKYE
OXOTUICHHS POJMKaMU KoJIoHU 1. MexaHi3M nepemilieHHs kaOinu idTa Mae cTaHIapTHY
TPOCOBY KOHCTPYKIII10, TOMY Ha (Pirypi He MOKa3aHUM.

JlpabuHa 21 € TOTMOMDKHUM €JIEMEHTOM, MPU3HAYCHUM JIJIsl TIEPEMIIICHHS IO IeH
13 3eMJ11 710 KaOiHu Jid)Ta 1 HABIAKH.

[TpucTpiii nmparoe HACTYITHUM YHMHOM.

Pama 6 TpaHCTIOPTHOTO 3aC00Yy BCTAHOBIIIOETHCS TOPU3OHTAIBHO MOOIU3Y 00’ €KTY
IIPOBEACHHS MOXKEKHO-PATYBUTBHUX POOIT. 3a JOIMMOMOI0I0 TiipoMexaHi3MiB 8 kKoioHa 1
BCTAaHOBJIIOETHCSI BEPTUKAIBHO, @ 32 JOIMOMOTOIO T1IPONPUBOAY 9 OpieHTY€EThCS poOOUnit
HaNpPsIM MiIHOMHHUKA.

INapomexanizMu 4 cBOiMH TOpPIIHSAMHU 1 IwTiHApamu (Ha puc. 1.6. mokaszaHi
YMOBHO) pO3CYBalOTh IEPEMHUUYKH 2, TUM CaMHM, PO3COBYIOUYHM CeEKIii 3, Tak, IO
OpPIEHTOBHO BUCTABIIAETHCS PoOOYA BUCOTA KOJIOHU 1.

[To apabwni 21 y omymieHy 10 HWXKHBOI CeKiii 5 kaOiHy midTa MmiaiiMaeThCs
OTICPATHBHUN PO3PAXyHOK MOKESKHUX-PITYBATBHUKIB 3 TEXHIYHUM 030POEHHSIM.

Kab6ina nmidra 18 migiiiMae onepaTUBHUN PO3PaXyHOK MOXKEKHUX-PATYBAIBbHHUKIB.
[TapanensHO, 32 HOMOMOro MexaHi3miB 12, 14 ta 17 3a1iCHIOETBCS YCTaHOBKA KOHCOJTI
11 nmo Micusg TPOBEACHHS TOXKEKHO-PATYBAJIbHUX poOiIT. TakuMm dYMHOM, MepexiaHa
miomaaka 13 BaXiIbHHM MeXaHi3MOM 14 HaBOJWTHCS B MOTPIOHHMI BIKOHHHMM OTBIp,
OaJIKOH, JIOJDKIIO 1 MO HIN 3MIHCHIOETHCS TEPeXi] MOKEKHUX-PATYBAIBHUKIB IO MICIIS
OMEepaTUBHUX A1M Ta eBaKyallli Jr0JIei, 110 TePIUIATh JuXa.

EdexkTuBHICT, pATYBATIBHUX POOIT JOCATAETHCSA 3a PaxyHOK Oe3mepepBHOTO

nepeMIllieHHs JIIoeH, 1o pATyoThes. Hemomik, Bucota o0cayroByBaHHs He Buiie 60 M.
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1.2.3. Po3BUTOK HeTPAAULIHHUX MOKEKHO-PATYBAJBHHUX 32C00iB /151 po0diT HA
BHCOTAX.

Ha nanuit yacy Garathox aepskaBax CBITy, Je po3BHUTa 3a0ya0Ba 1 3/IHCHIOETHCS
BUCOTHE OYAIBHUIITBO, BEJETHCA AKTUBHUN TOIIYK HOBUX TEXHIYHUX PIIIEHb, IO
COpSIMOBaH1 Ha MIJBUILEHHS PIBHA €(QEKTUBHOCTI MOXKEKHO-PATYBAIBbHUX pPOOIT Ha
BHUCOTax Oy/iBelb 1 CIIOPYA, a caM€ 3ac00iB 3 HEOOMEKEHOI BUCOTOIO OOCITyrOBYBaHHS
BHUCOTHUX Oy/1BeNb MiJ Yac MOXKEK.

Haii6inbi OMM3bKUM MPUCTPOEM JO0 TAKUX pIIIEHb € TPOCOBUW MimiiMau st
dacanis (@pannis) [41]. Tyt npuctpiit 1as BUKOHAHHS TOXEKHO-PITYBAIBHUX POOIT
MICTUTh KOIIMK ]Il PO3MIIICHHS JIIOJCH, 3'€ITHAHUI 3 TATOBUM KaHATOM, OJIMH KiHEIlh
SIKOTO CIYXXUTh JJIs 3aKpiIUICHHS Ha Jaxy OyIiBii, a IHIIWNA TMOB'A3aHUM JIEOIAKOI0 1
JBOMa KaHATaMH, 1110 YIPABJISAIOTH il IPOCTOPOBUM TOJIOKECHHSM, MTOB'I3aHUMH 3 OJIOKOM
NEepepOo3MOALTY 3yCHUIIb MIXK HUMH.

Tpocosuii migiimauy Mae kaOiHy 1, sika MmiBIlIeHAa HA OJHOMY 3 KIHI[IB HECYYOTO
Tpoca 2, 1110 HANpPaBISETHCA MOXUIO BHU3 OAHUM a00 MEKUTbKOMA MIKiBaMH 3, 1 TSATOBHI
tpoc 12. Hecyuuit Tpoc 2 1 TsaroBuit Tpoc 12 3'enHan1 3 HaMOTyBaHUMH OapabaHamu 6, 14
nebigok 7, 15, mo posTamoBaHi OCTOpoHbL OymiBii 5. [IpucTpiii BUKOPUCTOBYETHCS B
OCHOBHOMY JIJIsl IOPSITYHKY JIFOJICH TP TIOXKEXKi Y BUCOTHUX OyauHKax (puc. 1.7).

Jlo crienudiyHUX HETOIKIB IbOI0 MPUCTPOIO BIAHOCHTHCSA TOW (haKT, IO BOHO
JI03BOJIsIE OOCIIyTOBYBaTH HE OUIbINE OJIHIE]T 30HM eBakyarlii 1 BUMarae 0e3yMOBHOIi
TOTOBHOCTI NIPUETHAHHS TATOBOTO KaHaTa J0 JOIMOMDKHHUX €JIEMEHTIB, SKI CTaI[ioOHApPHO
po3TalIoBaHi y OyiBIIi.

OnHuM 3 HAWOLIBII TPUIHSATUX BapIaHTIB € BUCOTHHUM PATYBAIBHHUA KOMILIEKC
«BUCOTHHUU PATYBaIbHHUK» [42], mo Bumyckaetscsi ¢ipmoto «bpatu BAJIEDEJIb»
(Himeuunna). Kommiekc € po3MilieHOr0 Ha m1aci aBTOMOOLIS KaHATHOIO JTIOPOTOI0, IS
MOHTaXY SIKOT MOTpiOHA HAsSBHICTH Ha OY/IBII CHEMIAIBPHUX CHJIOBUX KPOHIITEHHIB 1
OJIOKIB 13 TIOTIEPETHRO 3aKPIMJICHUM Ha HUX JIOMOMIKHHM TPOCOM.

3 puc. 1.8 HEBaXXKO 3pO3yMITH KOHCTPYKIIIIO Ta MPUHIMN Horo poOoTH. Y 3aaHiit
yacTUH1 aBTOMOOUIS 1 3HaxoauThes JPT 2 SKUK 3a JTOMOMOTOK MIABICHOI KaHATHOT

JOporu 3 MoOXe MiHIMaTuCA Ha J0BUIbHY BuUcOTy (mo 600 m). Jlis mpuBeneHHs B
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poOouMii CTaH «PATYBaJbHUKA», K YXKE 3a3HA4aJoCs, CIyKaTh CHUJIOBI KPOHIUTEWHH 3
MOBOPOTHUMU OJIOKOBUMH KOHCOJISIMHU 4, TOBOPOTHI OJIOKH 5 1 ONEpeaHbO 3arpaBieHUu
Tpoc 6, 10 MOCTIHHO 30epiraeThcst Ha 00'ekTi. CaMe 3a iX JOMOMOTO0 31HCHIOETHCS
NpUBEACHHS 10 Al MiABICHOI KaHAaTHOI JOPOrd — pATYBAJIBHOTO KOMYHIKAILIIHOTO
3B'SI3KY. 3 LI€I0 METOIO TOMOMIXKHHUIA TPOC MPUEAHYETHCS 10 TPOCOBOI CUCTEMH M1ABICHOT
KaHATHOI JOPOTHM SIKa po3TalloBaHa y Ky30B1 aBTOMOOLIA. TpocoBa KaHaTHa aopora
3aMmillye JONOMDKHUM Tpoc. [, HapemrTi, BXe 3aJiIHOI0 KaHAaTHOIO JOPOTOI0
3MIMCHIOETHCS TIEPEMIILICHHST PATYBajdbHOrO Jira, 1mo BMmimrye ao 25 oci6. Kommiekc

OCHAILICHUM CICKTPOHHOIX CUCTCMOIO CIIOCTCPCIKCHHA, 110 336631’[6‘1}/6 663H6Ky p06iT.

=N !——i‘lﬂ—i —
N

14 3
NV ] \@ ® D%
\ | '\_l I,.._I_
9 e 0O——0
/ /7777 7 7 - '
Puc. 1.7. Tpocosuii ninifimau as ¢acasis Puc. 1.8. BucoTHuii pATYBalIbHHK

«BAJIE®EJIb Iy

TakTu4aHi 0COOIMBOCTI 3aCTOCYBAHHSA «PITYBATbHUKA» HACTYIIHI.

ButpaTtu yacy Ha miATOTOBKY 70 il TC/Is MPUOYTTS HA MICIIE IITKOM MPUHHSATHI 1
CTAHOBJISITH 6-7 XBWJIMH, OJTHAK 32 YMOBH, IO 3a3/aJI€Ti/Ib MEPEKUHYTUN uyepe3 OJOKHU
KOHCOJICH JOTOMDKHUM TPOC €, Mpane3gaTHuii 1 Moxe OyTH MpueaHAHUN 0 TPOCOBOT

CHUCTEMU «PSITYBAIBHUKAY.

ApK.
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VY 3BYI3KYy 3 OCTaHHIMH 3ayBaXKCHHSIMU Yy BHCOTHOMY pSTYBJIbHHUKY (QIpMU
"BAJIE®EJIb/]" crnouaTtky 3akiajneHi jaeski Henmosiiku. [lo-meprie, el KOMILIEKC
J03BOJIIE OOCIYTOBYBaTH 30HU TUIBKM Bl MICIS pO3TallyBaHHS KPOHIITEHHIB Ha Aaxy
OyniBii a0 3emiii o BepTukani. [lo-npyre, 6e3yMoBHO, HEOOX1IHI BUMOTH 10 TOTOBHOCTI
KOHCOJIEH, OJIOKIB Ta JOMOMDKHOTO TpOCa, IHAKIIE PATYBaJIbHI pOOOTH BECTH HEMae
MOJTUBOCTI.

TakuM YMHOM, OYEBHIHO, IO B YMOBax IIEPEBaYKaHHS J>KUTIOBUX BHUCOTHHUX
OyaiBenb mepel TOTebHUMH Ta O(ICHUMH, SIKI MaloTh Micue B YKpaiHi, MOXXHa
NOCTaBUTH IT1JI CYMHIB MOXJIMBICTh 3aCTOCYBaHHS MOI1I0HUX CUCTEM Yy HalIll JAepKaBi.

3 ypaxyBaHHSM HEIONIKIB, SKUMH XapaKTePU3YIOThCS IONEPEIHI PATYBAIbHI
3aco0u, ajie Ha MiACTaBl NTPHUHIMIY HABSACHHS KOMYHIKAIlIMHOTO 3B’S3KYy IS
NEPEeMIIICHHS TOXKEKHUX 1 TUX XTO PATYeThes (Y BHUIJISAAI KAaHATHOI JIOPOTH),
3alpOINIOHOBAHO HOBE YJAOCKOHAJICHE TEXHIYHE pIIIEHHS — HeTpajulliifHa MiAHOMHO-
tpancnioptHa MamuHa (HITTM) [43], abo HeTpanuIiiiHuii BACOTHUI psATYBaIbHUK [44].

Y HIITM, sxa micTuTh KaOiHY Mg PO3MIIIEHHS JIIOACH, 3'€IHaHYy 3 TATOBUM
KaHaTOM, OJIMH KIHEIb SIKOTO CIIYXKHUTh JJIs 3aKpIlJICHHS Ha Aaxy OYiBii, a 1HIIUH
MOB'si3aHUN 3 JIeOIIKOIO, 1 JBOMA KaHaTaMH, SK1 IMOB'SI3aHl 3 OJOKOM TEpepo3MOALTy
3YCUJIb MIDK HUMH 1 KEPYIOTh MIPOCTOPOBUM ITOJIOKEHHSM JIEOIIKH, MPHU IIbOMY, JIeOiaKa 1
0JIOK Tepepo3NnoIily 3yCHJIb MK KEPYIOUMMH KaHaTaMH BCTAHOBJICHI B KaOiHi, OKpIM
ILOTO MalluHa 3a0e3rnedyeHa IyONIFOI0OYMM  OJIOKOM  TEepepo3MONTy 3yCHIb MIXK
KepyIOUYHMMH KaHaTaMW, 3MOHTOBAaHMM Ha Ha3eMHOMY 3aco0i, a TATOBHM KaHAT
3aKpIIICHUI Ha Aaxy Oy[iBJi 3a JOMOMOTO0 JiiHeMeTa [45].

Ha puc. 1.9. 300paxkenuii B cTaTuili MOMEHT OISy Oy/iBJli Ha 3aaaHiil BucoTi H 1
Oesmeuniit Binctani B 3a momomororo HIITM, mo wmictuts kabiny 1. B kaGinmi 1
po3tamioBana nebigka 3 6apabaHoM 2, Ha KW HAMOTAHO TATOBUM KaHAT 3. TyT ke, B
kabiHi 1, po3ramoBanuii OJ0K 4 MEPEpO3MOAUTY KEPYIOUHX 3YCHIb MK KEPYIOUHMH
kaHaTtamMu 5. JIJIg miABUINCHHS HAJIMHOCTI Ta OE3MEeKHM Ha TPaHCIIOPTHOMY 3acobi 6,
po3mimieHuit ayOmorounii OJIOK ympaBiiHHS 4 Tak, MO Kepykodi KaHATH S5 OJHUMU
CBOIMH KIHIISIMU 3'€THaH1 3 OJOKOM 4, a IHIIMMHU — 3 AyOmorduM OiokoMm 4. Bimowmi

€JIEMEHTH JIiIHeMeTa 7 TaKOK PO3TallloBaHl Ha TPAHCIIOPTHOMY 3aco0i 6.
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Puc. 1.9. Po6oTta HeTpaauIliitHOTo BUCOTHOTO psTyBambHuka HITTM

HIITM mpaitoe HaCTyITHUM YAHOM.
VY nineMeT 7 BCTaBISEThCS «OOJBaHKAa» 3 MPUKPIIJICHUM KIHIIEM TSATOBOTO KaHaTa

3. IHmumi KiHenp TATOBOTO KaHaTa 3 HAaMOTAaHO Ha OapabaH 1eOiNKK 2, pO3TalIOBaHOT
pazom 3 kabiHorw 1 Ha TpaHcropTHOMY 3aco0i. JliHemMer 7 CHpSMOBYETBHCS B
HEOOXITHOMY HANpPSIMKY 1 3[IACHIOETHCS MOCTPUT (Ha KpPECIeHHI — ITPUX-MyHKTUpPHA
JiHisA). 32 yac MoJabOTy «OOJBAHKU» TATOBHM KaHAT 3 3MOTYyeThes 3 OapabaHa nedinku 2.
VY pesynprari KiHEllb TATOBOTO KaHATa 3 MOTpAIUIsi€ B TMOTPIOHE Miclle, HAMPUKIAT,
nepenitae yepe3 OymaiBito 1 3akpimmoerbes. Ha puc. 1.9 myHKTHpHOIO JIiHI€I0 MOKa3aHO
CTaH TOTOBHOCTI KaOiHu 1 10 migiomy.
OnepatuBHUN pO3paxyHOK PSATYBAJIBHUKIB 3aiiMae MiCI B KaOiHi 1, BKIFOYAETHCS
nebinka 2, Ha 6apabaH SKOi HAMOTYEThCS TATOBHM KaHAT 3, 1 OJHOYACHO 32 JIOMTOMOTOIO

6110ka 4 (abo nyosrorouoro 6s0ka 4) nepepo3noALly KepyrounuX 3yCuilb MK KEPYIOUUMU
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KaHaTaMHM 5 1 311MCHIOEThCS NiAgiioM KaOiHu 1 Ha 3amany BucoTy H 1 Oe3neuny BiacTaHb
B. AHajoriyHuM 4YMHOM MpAaIlO€ MalllMHA MIPU CIYCKY KaOiHu 1.

TakuM 4MHOM CTBOPIOETHCS KOMYHIKAIIMHUNA IUIAX JUIsl TPAHCIOPTYBAaHHS KaO1HU
1, ska MO>Ke pyxaTHCs Bropy Ta JOHHU3Y IPU HAMOTYBaHHI (3MOTYBaHH1) KaHaTy 3 Ha (3)
nebiaku 2. Ilpu 1mpomy mnepepo3nofil 3yCHUiab MDK KEpYHUUMH KaHaTamMu S, sKi
yTpUMYIOTh KabiHy 1 B pobouomy cTaHi Ha Oe3leuHid BifcTaHi Bif OyaiBiai B, moxe
3M1MCHIOBATUCA 3a JIOTIOMOIOI0 OJI0OKa ympaBiiHHSA 4, 3MOHTOBAaHOro B kaOiH1 1, abo Ha
Ha3eMHOMY 3ac001 6.

OTxe, BUPIIIYETHCS 3aB/IaHHS €BaKyallii Jojell 3 OyIMHKY A€ Tpanuiach Moxexa
abo aBapisi Ta JOCTaBKM aBapIHHO-PSATYBAJIBHHX 3acO0IB 3 MOKPAIIEHUMH TaKTHUKO-
TEXHIYHUMH MOKa3HUKaMU 3a0e3neueHHs: e()eKTUBHOCTI MPOBEIECHHS POOIT 3 JiKBigarii

HAJ3BUYANHUX CUTYaIlil.

1.3. Opranizanisi onepaTuBHUX Aiil y BUCOTHHUX OyIiBJIfAX

['aciHHS MOXeEX y BUCOTHMX Ta OYyIMHKAX TMiJBUINEHOT MOBEPXOBOCTI 3HAYHO
BIJIPI3HAETBCS BiJ TAaciHHI TIOKEX Yy OyIMHKaX HEBEJIUKOI BHCOTH. SIKImo y
MaJIOTIOBEPXOB1 OYIWHKH MOXHA TMPOHHKHYTH Yepe3 BIKOHHI MPOPI3H, Yd OaJIKOHU I10
BHYTPIIIHIX CXOJaxX, TO II¢ HE 3aBXKIU BIAETHCSA IPHU TOXKEKAX y BHCOTHHX OyJIMHKAX.
Benmuka BucoTa OyIMHKY OOYMOBIIIOE CKJIQIHICTh 1 TPHUBAJICTh TOJAaBaHHS 3acO0iB
raciHHsA, OCOOJIMBO Y BEPXHIO 30HY, 110 301IbIIY€E TPUBAIICTh TACIHHS IMOXKEXK], 1 B IILIIOMY
YCKJIQIHSIE OTIEPATUBHI 1T TTOKEKHO-PITYBATBHUX T1APO3ILTIB.

1.3.1. O6rpyHTYBaHHSA 0CO0IUBOCTEN PO3BIIKH MOKEXKi Ta PATYBaAHHS JIIOJEIi.

ParyBanHsa nronedt 3MIMCHIOETBCS OJHOYACHO 3 PO3BIIKOI IMOXKEXKI. 3HAYHA
KUTBKICTh CHJI 1 3ac00iB TOBMHHA BHUIUISTUCS Ha MPOBENCHHS PATYBAaIbHUX POOIT,
MPOBEJICHHS PO3BIIKKM HA TIOBEPCi, /€ BHHHKIA TMOXEXa, 1 yCiX BHINEPO3TAIIOBAHHUX
nmoBepxax. TakoX CKiIaa pPO3BIAKKA TMOBUHHHWHA OJHOYACHO 3IIMCHIOBATH YCi 3aX0Ju
O0OpOTEOM 3 JUMOM PI3HUMH CIIocoOaMu (BIIKpMBaHHS BIKOH Yy CXOJOBIM KJIITII,
MPHUBEJICHHS 70 Jii CHCTEMH JUMO3axXUCTy | iH.) [46].

Posrngaemo misnpHIcTs KITTLL
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IIpu mnoxexi B OaratocekuiiHomy Oyaunky KITI mnpusnauae nekinbka
PO3BINYBAILHUX TPYI Yy KOXKHY CEKIII0 OJHOYACHO a00 Mo mpuOyTTI CHJ 1 3aCO0IB y
JOCTaTHIA KUTbKOCTI. OCHOBHOIO 33J1a4€0 MIPO3AUTIB € PATYBAHHS JIIOJEH, KUTTIO IKUX
3arpo’ky€e BOTOHbB 1 3aIUMJICHHSI.

[To mpubyrTti Ha mnoxexy KI'Tl moBUHHUN OLIIHUTH OOCTAaHOBKY 1 MPUIHATH
pIllIEeHHS TPO HEOOXITHICTh YAaCTKOBOI YW TIOBHOI €Bakyailii JiroAed 3 OyauHKY.
[IpuitHATTS pilIeHb NMPO €BaKyallilo Jt0JIed MOBUHHO OYyTHM 3acHOBaHE Ha BCEOIUHIM
OLIHII peajbHOl CUTYyallli, 0 CKJanacs Ha MOXexXl, 3 ypaxyBaHHsAM HasBHuUX y KITI
3HaHb MPO OCOOJMBOCTI APXITEKTYPHO-TUIAHYBAJIBHOTO pIIIEHHS OYIWHKY 1 HOTO
IIPOTUIIOXKEIKHOTO 3aXUCTy. Ko micas npuOyTTsa Ha nmoxexy KI'TI 6aunth mroaeH, mo
OpOCATH MPO JOMOMOT'Y, BiH MOBUHHHI 10 BIIXOAY B PO3BIJKY OLIHUTH OOCTAHOBKY IO
30BHINIHIX O3HaKax 1 MOBIIOMHUTH 1HGOPMAII0 TPO MOXKEXKY 1 HEOOXITHI CHUIU 10
4YeproBoi YacTMHHM ONepaTuBHO-KoopauHamiiHoro ueHtpy (YUY OKLl); Bignatu
PO3MOPSKEHHS TIPO PO3MIIICHHS CBOIX 1 MPUOYBalOUUX CHJI TIO0 PSITYBaHHIO JIFOJCH;
3aCMOKOITH TPOMAJSH 3asBOI0 MPO HAJAaHHS iM IIBUAKOI JTONMOMOTH 1 MPOCHUTH iX HE
[IOYMHATH CaMOCTIAHUAX JIIH.

KI'TI moBuHHMI MaMm'ITaTd PO OCOOJIMBOCTI MCUXOJIOTIYHOTO CTaHy JIFOJICH, IO
3HAXOATHCS Ha TOBEpXax IMajarodoro OyAWHKY, BiIpi3aHUX BiJ NUIIXIB e€Bakyarlii, i
npuiiMaTy 3ajeXkKHI BiJl HbOTO 3aXOAHW JJIs 3ar0O0IraHHs MaHIYHUX Jii (JIFOJU MOXYTh
BUCTpUOYBAaTH 3 BIKOH 3 OyIb-SKOTO IOBEPXY, CIYCKATHCS IO MOTY3Ill 3 OajgkoHa Ha
0aIKOH, HaMaraTUCs MIPOUTH Yepes3 IMajlafoue MPUMIIICHHS, 0 3aAUMJICHUX KOpHUIopax i
CXOMOBHX KIITKax 1 iH.). [[7s 3amo0iraHHs TMaHIKKM BaKIMBO PO3CTABUTH TOKEKHY
TEXHIKY OUIs OyAuMHKY Tak, mo0 OUIBIIICTh JIOACH y manaidoMy OYIUHKY Oadwiu
MPUCYTHICTh MOXKEKHUX, iX [ii, a I 3BEPTaHHS 10 HUX BUKOPHUCTOBYBATH T'yYHOMOBHI
YCTaHOBKH.

Jlani po3BiAKHM Bigirpal0oTh OCHOBHY poib st mpuitHATTs KITI pimenns mpo
MIPOBEICHHS PATYBATBLHUX POOIT 1 BU3HAYCHHS MPUUOMIB 1 CIIOCOOIB TaciHHA MoXKexi. Ot
YOMY PO3BiAII MOXKEX1 HaIalTh 0COOTMBOTrO 3HauYeHHS. YacTWHy JaHUX MPO OymiBIIIO
HavadbHULIbKUN cknaa miapo3ainiB 1 KI'TI ogepxyroTh mij yac onepaTtuBHO-TAKTUYHOTO

BUBYEHHS 00'€KTa, a HASIBHICTH ONEPATUBHOTO MJIAHY MOMXKEXKOTACIHHS J10 AESKOI MIpH A€
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MoxJuBicTh KI'TI e Ha nuisxy npsiMyBaHHSI OLIHUTHA MOXJIMBY OOCTaHOBKY Ha MOMXKEXKI.
3HayHy yacTUHY JaHux npo ooctaHoBKy KI'TI moxe oaepkatu TUIBKH MO MPUOYTTIO 10
Micus BHUKIMKY. [lo 30BHINIHIX O3HAKaX MOXKHA BU3HAYUTU NpPU3HAYECHHS OyAUHKY,
MOBEPXOBICTh, MOXJIMBI Micus yctaHOBKM AJl, AKII 1 BuCyBHMX ApaOWH, HasBHICTh
OaJIKOHIB 1 NepexXigHUX JpaduH Ha HUX, CTallOHAPHUX JpabuH, NOpUiioMHU iX
BUKOPHUCTaHHS ISl MPOBEACHHS PATYBAJbHUX poOIT 1 mojgaBaHHi cTBOiB. [lo BuUxomy
UMY 3 BIKOH 1 BIIOJMCKaM MOJYM'ss MO’KHA BU3HAUUTH MICIE PO3TAIlyBaHHS OCEPEIKY
noxexi. Ilnsxom onuryBanHs wmemkanuiB Oyaieai KI'TI moxke ycTtaHOBUTH Micie
MOXKEX1, NUISAXH 1 MJIAXOAH 10 HEl, YUCETbHICTh JIOJICH, 10 3aJHIIIIUCS B 30H1 TOPIHHS,
CTaH MUIAXIB €Bakyallii, HasBHICTb aBTOMAaTUYHUX 3aCO0IB TaCiHHS, MPOTUIUMHOTO
3aXUCTY 1 CTYIIHB X 3aJTy4EHHS.

[Toxex1 sIKi BUHUKIIU Y BUCOTHUX OYAIBISX MOKA3YIOTh, IO 3A1MCHUTH €BaKyallio
BCIX JIIOJICH, 110 HACEJSIIOTH IOBEPXH HAJ OCEPEKOM TMOXKEX1 1 MICHS TONIUPEHHS
BOTHIO, JIO HAasBHOCTI B OYJIWHKY TpPaHUYHO MPHUIYCTHMHX HEOC3NECYHMX YHHHHUKIB
MOXKeX1 (TemmepaTypa, IUM, KOHIIEHTpAIlisl OTPYHHUX Ta 3aIyIUIMBUX MapiB 1 Tra3iB y
HOBIiTpi) y OLIBIIOCTI BUMAAKIB HeMOXJIUBO [47]. LIBHAKICTH MOIIMPEHHS UMY i
TEIUIOBUX TIOTOKIB HACTUIbKM BeJIMKa, 10 HaBiTh MpH MpaIolyviil cucremi
IPOTUIIOXKEKHOTO 3aXUCTY MOXKYTh OyTH OJIOKOBaH1 JIO/IH.

[ToxexHO-pATYBANBHI TIAPO3AUIH MICIS NPUOYTTS 0 MICHA TOXEXKI HETaiHO
NpUCTYNAlOTh J10 HaJaHHS Jomomoru JroAsMm. EBakyamis moged y mepury 4epry
3MIMCHIOETBCS TI0 CXOJIOBHX KIITKaX IO HE3aJUMIIIOIOTHCSA, MO IMOXKEKHHUX JidTrax,
MapIIOBUMH CXOJaMH 1 CXOJaMH, 110 3'€THYIOTh OaTKOHU 1 JIOKil OyauHKy. Jlromei, mo
BTPATHJIM CBIOMICTD 1 HE3TATHUX CAaMOCTIHHO IepeCcyBaTUCs, BAHOCUTh OCOOOBHI CKIIa
MOXKEeKHUX Migpo3autiB. [Ipu HasBHOCTI B OyAMHKY 1HO3EMI[iB HEOOXIHO 3 MOMEHTY
npuOyTTS HA MOXKEXKY BXKMBATH 3aXOIB JIJIS BIAIIYKaHHS TMepekiamadiB abo 3HAIOYHX
1HO3E€MHI1 MOBH JIIOZICH, 3 HACTYITHUM 3aTy4eHHAMH iX 70 poOoTH B [lITabi Ha OXKEXKI.

Axmo KI'TI micns npoBeneHHsT PO3BIIKU MEPEKOHAETHCS Y BIACYTHOCTI peasibHOI
YKUTTEBOI 3arpO3M MEIIKAHIIAM Oy IiBIIi, TO €BaKyaIlito poOUTH HE CiTiA. Y MbOMY BUIIAJIKY
HEOOXITHO BXKUTH 3axXOJMIB JJIs 3amoOiraHHs TaHIKW, 3BEPHYTHCS O€3MOCepeaHbo 0

rPOMAJISIH 3 3aCMOKIMIIMBOIO 3asIBOIO.
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ITin wac emakyamii 1 raciuHsa moxexi KI'TI moBuHHUN TOCTIHHO MIATPUMYBATH
3B's130k 3 U4 OKII. I'pomansinu, siki BiApizaHi BOTHEM BiJl HUIAXIB €BaKyallli, 4acTo
I3BOHATh Ha «112» 3 mpoxanHsaMm npo ponmomory. Ha yeproBuil ckiiax onepaTuBHO-
nuctieruepchkoi cnyx0ou (OC) OKI] mokmamaroTbest 3afadi Jyisi HaAaHHS MOCHIBHOT
gomnoMoru rpomajasHaMm. Jlns Ttoro, mo6 naii gucnetdyepiB Oynu  e(pEKTUBHHUMM,
JUCTIETYCPU TTOBUHHI MPOWTH CIICIiaIbHE HABYAHHS 10 MPUHOMY 3asSBOK TPO TOXKEXKi B
KUTJIIOBUX BUCOTHHUX OYAIBISAX 1 JJI1 HUX HEOOXITHO PO3POOUTH MUTAHHS 3 MEPEIKOM
3BE/ICHb, SIKI MOTPIOHO 3'ACYBAaTH Yy 3asBHUKA, 1 MPAKTUYHUMU MOPaJaMHu, Kl BapTO HOMY
JaTH.
1.3.2. O0rpyHTYBaHHS 0CO0JIUBOCTEN raCiHHS MOMKEK.
laciHHg mOXeX y BUCOTHUX OYyJWHKaX, JOCBiA pOOOTH TapHI3OHIB 1 CIyXO
0araThOX KpaiH CBIIYUTH MPO Te, IO TaCIHHS PO3BHHEHOI MOXKEKI BHMArae 3aydeHHS
3HAYHOI YHCENbHOCTI 0COOOBOTO CKIIAAY, MOXKEKHO-PATYBAIBHOI TEXHIKH, Y TOMY YHUCII
CTEIiaTbHOTO TPHU3HAYCHHS, 1 MOJaBaHHS BEJIMKOI KITBKOCTI BOTHETaCHUX 3aco0iB. Y
koxxHoMy TapHizoHi JICHC 3aBmaHHsS MO BU3HAYEHHIO KUIBKOCTI CHJI 1 3aco0iB, IO
BUCUJIAIOTBCA IO TEPIIOMY IMOBIIOMJIIEHHIO PO TMOXKEXY, MOBHHHE OyTH BUpIIIECHE
3aBYAaCHO. YHWCENBHICTh MOXKEKHO-PSITYBAIBHUX MIAPO3AUIB, 10 BUCHIAIOTHCA 3a
NEPIIMM BUKJIMKOM, 3aJICKHUTh BiJl TIOBEPXOBOCTI, IPU3HAUYCHHS 1 HACEJICHOCT1 OYJIUHKY,
HOT0 MICIIE3HAXOMKEHHS B MICTI 1 CTYNEHS MPOTHIOXKEKHOTO 3aXHUCTYy, a TaKOX
XapakTepy NPUMHSTOT 3asIBKH MPO MOKEKY.
AKTUBHI Jii 3 TaciHHS TIIOXKEXI NPUHUMAIOTBCA BiIpazy XK IMICHs MpUOYTTS
niapo3niaiB 10 mictsd BUKIUKY. [lepmmit KI'TI mo nmpulyB Ha moskexy 3000B's13aHUIA
- geraitHo moBimoMutH Ha OJIC OKIL] 0o0cTaHOBKY Ha MOXEXi MO 30BHIMIHIX
O3HAKaX;

- 3a0e3neunTH 30ip JaHUX PO 0OCTAaHOBKY, IO CKJIAJIAcs, 1 HASBHOCTI HEOE3IEKH
JUTSI JTFOJICH IUTSIXOM OTIMTYBAaHHS TPOMA/ISH;

- YTOYHUTH HAABHICTh AaBTOMATHYHUX 3ac00iB TaciHHS, BHYTPINITHBOTO
POTUTIOKEKHOTO ~ BOJOMPOBOAY, NPOTUAUMHOTO  3aXUCTy 1  iXHBOI

Mpane3AaTHOCTl, Ha MIJACTaBl 4YOro NPUHHATH PIIIEHHS MPO MPOBEACHHS
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PATYBIBHUX POOIT, FaCIHHA MOXKEXK1 1 BUKJIMKY JOJATKOBUX CHJI 1 3ac00iB IS
TaciHHS.

[Ipu yxBaJieHH1 pilIEHHS Ha MPOBEACHHS PATYBaJIbHUX POOIT 1 OpraHizauiro
raciiHs  noxexi, KITl 3000B'i3aHuii  BUKOPUCTOBYBAaTH  ONEpPAaTUBHUM  IJIaH
MOKEKOTACIHHS Ha TaHUN 00'€KT.

IIpu nocratHi kinbkocTi cwi 1 3aco0iB KI'II omHowacHO 3 mNpoOBEIEHHSIM
pPATYBIBHUX POOIT MOBUHHUM 3a0€3MEUUTH BBEICHHS CTBOJIB JI0 OCEPEAKY MOXKEXKI 3
OOKy NUIAXIB €BaKyallli, 110 Ja€ MOXIJIMBICTh 3HU3UTH TEeMIeparypy 1 IIUIbHICTh
3aIUMIJICHHA B OyJMHKY Ha nuisxax eBakyarlii. OcoOmuBYy CKJIATHICTh TPEICTABISIIOTH
MOXKEX1 y BEpXHIM 30HI OyIuMHKY, OCOOJNMBO B MeEKax OCTaHHIX MoBepxiB. [lepen
MOXEKHO-PATYBATBHUMH ITIPO3/I1JIaMU BUHUKAIOTH CKJIAJHI 3a/1adi K 10 MPOBEICHHIO
PATYBaJIbHUX POOIT 3 MaJalyvoro 1 BHUINEPO3TAIIOBAHUX IMOBEPXiB, TaK 1 MO TMOJIaBAHHIO
3ac00iB raciHHA 1 BU3HAYEHHIO CMOCOOIB MpUKIaAaHHS pyKaBHMX JiHIM. [lpu racinHi
nokexi y BepxHiil 30H1 KI'TI moBuHHMI BUKOPUCTOBYBATH BHYTPIIIHIN MPOTUIIOKEKHHHI
BOJIOTIPOBIA 3 OJHOYACHUM pO3TOPTaHHSAM TepecyBHUX 3aco0iB. [ns 3abe3nedeHHs
HEOOXITHOTO HAIOPy y BHYTPIIIHBOMY BOJOMPOBOII BKIIIOYAE TMOXKEXKHI HACOCHU. SKIIO
MOKEXKHI HACOCH HE BKJIFOUMIIMCS aBTOMATUYHO IIPU MOJAaBaHHI BOAM BijJl BHYTPIIIHHOTO
HaANIPHOT'O KpaHa, iX MOYKHA BKJIFOUMUTH 32 JIONIOMOT'OI0 KHOTIOK, BCTAHOBJIEHHX Y madax
noxkexxaux KpaH-koMmruiekTiB (ITKK), 1 3 mura kepyBaHHS, IO 3HAXOAUTHCS B
NPUMIIIEHH] HACOCHOi cTaHIii ab0 LEHTPaJbHOTO TEIJIOBOTO IYHKTY. Sk mpaBwmiio,
PUMIIIEHHS HACOCHUX CTaHIIIM PO3TalIoBaHi MOPYY 13 BXOJ0M y OyIMHOK abo mobiau3y
eBaKyalliifHOi cX0/J0BOi KIITKUA. Ha raciHHS pO3BMHEHUX MOXKEK Yy BUCOTHHX OYIMHKAX
HEPIIKO MOAAIOTh KiJTbKa JECATKIB CTBOJIB. OaHAK MPOIYKTUBHICTH MOXKEKHUX HACOCIB,
BCTAHOBJICHUX Yy OynuHKy, He mepeBuinye 40 n/c. YV OaraTtbox OyIHMHKaxX, 0COOJIMBO
IPOMAJICHKOTO TPU3HAYCHHSI, BHYTPINIHIA MPOTHUIOXKEKHUN BOJOMPOBIT Ma€ 30BHIIIHI
naTpyOKH JIsl IPUETHAHHS MMOKESKHUX HACOCIB. 3 METOIO €KOHOMI1 Yacy Ha MPOKIIaaHHs
MaricTpaapHUX 1 pobouymx JiHIA 1 30UTbIIEHHS BOJAOBIANAYl BHYTPIIIHBOTO
MPOTHUIOXKEKHOTO BOJOMPOBOY BapTO OpraHi3yBaTH IMOJAaBaHHA B HbOTO BOAM 4Yepes
30BHIIMIHI MaTpyOku Bim All a6o AHP, ycTaHOBIeHMX Ha MOXEXKHI1 T1IPAHTH MICHKO1

BOJIOTiHHOT Mepexi [48].
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1.3.3. O0rpyHTYBaHHSA 0C00JIMBOCTEN ONEPATHUBHOIO PO3rOPTAHHS.

3HayHa BHUCOTA BHUCOTHUX Ta OyAiBeNb MIIBUIIEHOI IOBEPXOBOCTI CTBOPIOE
3HAYHUX TPYIHONIIB 1 CKJIAJHOCTI 3 nojgaBanHs BI'P Ha BepxHi moBepxu, 110 COPUUUHSIE
30UIBIIEHHS Yacy raciHHsg mokexi. Yac, BUTpauyeHUui Ha MpPOKJIaJaHHSd poOOYMX JIHIH 1
MOJaBaHHS BOAM, 3aJ€KHUTh BiJl KOHCTPYKTUBHO-IJIAHYBAJIBHOTO pPIlIEHHA OYIUHKY,
MICUS TOXEX1, BIACTaHI B 3€MJIl, CHOCOOYy MNPOKIAZaHHS pPYKaBHUX JIHIA 1
MIJTOTOBIIEHOCTI 0cO00BOTO cKkiady. I[IMTaHHIO MIBUIAKOTO TMOJAaBaHHS 3aCO0IB TaciHHSA
JI0 OCEPE/Ky TOPIHHS 1 BU3HAYEHHIO HAWOLIBIN pallioHAJbHUX CIIOCOOIB MPOKJIaJTaHHS
pPYKaBHUX JIIHIM moBUHHA OyTH npuaiieHa ocoodnausa yBara KI'TIL.

[IpoBeneHi eKCepUMEHTANIbHI JIOCHIKEHHsI TMOKa3aJik, 10 CEepeaHiil uac
OTIEPATHUBHOTO PO3ropTaHHs (0e3 MmojaBaHHs BOJM) 3aJEKUTh BiJl CIOCOOY MPOKJIaaHHs
MaricTpaibHOI pyKaBHOT JIiHIi, BUCOTH MOBEPXY, HA AKUM MpOKIAnagacs JiHIsA, a TAKOXK
BIKY OCI0 ONEpaTUBHOIO PO3PaxyHKy, HOTO (I3MUHMX JAHWUX, HATPEHOBAHOCTI 1 MOXKe

OyTtu Bu3HaueHe 1o rpagikax (puc.1.10).
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Puc. 1. 10. Yac onepaTuBHOrO pO3ropTaHHs 3 MOJABaHHSAM OJTHOTO cTBOJIA «b)» Ha BepXH1 MOBEPXH
OyniBii pisHUME criocobamu (63 mycKy BOAN):
1 — omyckaHHsAM pyKaBiB 30BH1 OyliBJi; 2 - MDK MapIiaMy CXOJ0BO1 KJIITKH; 3 — 3a JOIIOMOTO10
PATYBAIBHUX MOTY30K 30BHI Oy1iBIi; 4 - 32 MapIIaMH CXOJJ0BOT KITITKH.
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JUIsl yCHIIIHOTO TaciHHS TMOXEX1 1 MPOBEACHHS PATYBAJIBHUX POOIT MOTPIOHO Yy
BCiX BUIaakax crBoptoBatu lllTa0y Ha mokexl, SIKUH MOBHMHEH PO3TAIlOBYBAaTHUCS Ha
Oe3rneyHid BiACTaHI B OYJIMHKY, 3 YpaxyBaHHSIM MOKJIMBOTO OUIbII NMOBHOIO OIJISAY
MICIIS TTOKEXK1 1 MAPO3AUTIB IO 31ACHIOIOTH OTIEPATUBHI Jii.

[IpakTuKOIO BiANpalbOBAHO JEKUIbKa CIOCOOIB OMEPATHUBHOTO PO3TOPTaHHS 1
MOJaBaHHS TOXXKEXKHUX CTBOJIIB Ha TMOBEPXM BHUCOTHUX Ta OydiBedb MiJBUIIEHOT
MOBEPXOBOCTI. BiI3HAYMMO OCHOBHI cIOCOOM MPOKIaJaHHS PyKaBHUX JIHIN:

- [TigifiManHs pyKaBHHUX JIIHIA 3a JOMOMOTOI0 PSTYBAJIbHUX MOTY30K 3 OaJIKOHIB,
JOJKIM 1 depe3 BikoHHI mpopizu. [lpu mpomy ocoOoBuM ckiiaa MiApO3ALTY 3
130JIFOIOYMMHU TIPOTHUTa3aMHU 1 PATYBaIbHUMHU MOTY3KaMH MIAIMaeThCsl Ha TIOBEPX
ne Bi0yBaeTbCs TopiHHA a00 HM)KUYE PO3TAIllOBAaHWM IMOBEPX 1 CIYCKa€ OJHUH
KiHeI[b MOTY3KH Ha 3€MJI0, a MOTIM 32 JIOTIOMOTOI0 MOTY3KH IMiJHIMAE pyKaBHY
JHIIO Ha TIOBEPX.

- CiyckaHHSI pyKaBHHX JIIHINA 3 BEpXHIX TOBEPXiB OYJIMHKY uepe3 BIKOHHI MPOPi3H,
3 OankoHiB 1 oK1, Oco00BUI CKTaa 3 ypaxyBaHHSM BIJCTaHi BiJ PiBHS 3eMJIi
JI0 OCEPEIKY TMOXkKexKi Oepe MOTPiOHY KITBKICTh PYKaBiB y CKaTKaX 1 MiIHIMAETHCS
Ha TIOBEpX Jie Bi10yBaeThCA TOpPIHHA (SKIIO 1€ MOXKIIMBO) a00 Ha MOBEPX HUXKUE
Mmicus nmoxkexi. [loTiM pykaBa 3'€THYIOTh MK CO0OOIO 1 CITYCKAaIOTh YHHU3.

- [Ipoknamanas MaricTpaJibHUX JIIHIN 1O MapIiax CXOA0BUX KIiTHH. lle HanOUIbII
TpyIoMicTKUH nporiec. Ha Hporo 3aTpayaeThes 0arato 4acy, 1 y IeIKUX BUIAIKaAX
MIPOBEJICHHS ONEPATUBHOTO PO3TOPTAHHA 3aBAYKAE €BaKYyallii JTIOICH.

-IligiiManHs pykaBHUX JiHIA Ha moBepx 13 BukopuctanHsm AJl 1 AKIL 3
ypaxyBaHHSM Ha Te, 1m0 Bucota migiiomy AJ] 1 AKII oOmexeHa, iX HOILIBHO
3aCTOCOBYBATH B KOMOIHAINI 3 PyYHHMH TOXCSKHUMH ApabuHamu (0coOIUBO 3i
IITYPMOBUMH). 3HAYHO CKOPOUYETHCS 4Yac OMNEPATUBHOTO  PO3TOPTAHHS
iAPO3aLTiB TTpH BUKOpUCTaHH1 MidTiB 1 A/I.

- [TigifiMaHHs pyKaBiB y CKaTKax 3a JOTIOMOTOI0 MOXEKHUX 1 3BUYaHUX Ti(TiB.

OCHOBHI CXeMH OIEpaTUBHOTO PO3TOPTAHHS TMpeacTaBieHo Ha puc.1.11.
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Puc. 1.11. Cxemu onepaTuBHOTO pO3TOPTAHHS

3a cxeMmoro 1 MoxnHBa mojmada Bojau OesnocepenHbo 10 15 moBepxy mo pykaBax
niaMmeTpoM 66-77 MM IpU pO3TalllyBaHHI TiapaHTIB Ha BiacTadi 10 60-80 M Bix OyIUHKY.
ITo cxemax 2-5 momauy Boam MoHa 3abe3nedutd 10 20 moBepxy. Y KHUTIOBUX
OynuHKax, Ae mependadeHuil BXil 3 TTOBEpXy Ha TMOBEPX Yepe3 MOBITPSHY 30HY (JIOMXKIil
a00 OajKoH), MPOKJIAJaHHS MaricTpajdbHUX JIHINA MO CXOAOBUX KIITKaX HE JOILIbHA.
IIpn moxkexxax y OaraToCeKmiMHMX OyAWMHKaX, IO MalTh IMEPeXOoJW 10 OajJKoHaX i
JIOJDKISIMU 13 CEKITIi B CEKIIiI0, MaricTpaibHi pyKaBHi JiHIT JOIUIBHO MPOKIAAATH TIOPYY 3
CEKIII€I0 JIe BiIOYBAETHCS TOPIHHS.

MarictpanpHi pyKaBHI JiHIT PEKOMEHAYETHCA MPOKIANATA 3 YCTAHOBICHHSIM JBOX
pO3raiy’KeHb: OJHOTO Ha MOYaTKy MAariCTpajbHOI JIIHII; IHIIOTO 32 MOoBepX (2 MOBEepxH)
no wmicug noxexi. Ilpu 1mpomMy HEOOXIIHO BXKHUTH 3aXOAIB [JIsl 3aXHCTy JIHIH Bij

MaJalouoro CkJja, eJIeMEHTIB KOHCTPYKIIA 1 iHmwmMX mnpeameTiB. KoxkeH pykas,
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MPOKJIAJIEHUH 10 BEpTUKAIl, IOBUHHUM OYyTHM HAAIHO 3aKpIIJIEHUH pPYKAaBHOIO
3aTPUMKOIO, a 3 YpaxXyBaHHSM Ha BEJIUKHUI THCK Yy JIIHIAX 1 MOXKIIUBICTh PO3PUBY PYKaBIB,
napajelbHO 3 OCHOBHOIO PYKAaBHOIO JIHIEIO0 MPOKIAAAIOTh PE3EpPBHI, 10 BHUTPUMYIOTH
HEOOXITHUH pPOoOOUMi THUCK. [l KOHTpOIIO POOOTH PYKAaBHMX JIHIA 1 MOXKIHUBOTO
BUKOHAHHS POOIT 13 3aMiHM YIIKO/KCHUX PYKaBIB Ha KOXHIA IUIOMIAAI CXOJ0BOT
KJIITKH, OaJIKOH1 1 JIOJXKIi, /1€ 3aKpilUIeHl pyKaBHI JIiHII, BUCTABJSIOTH IOXKEKHUX 3
pe3epBoM pykasiB. [l 3/1CHEHHSI MaHEBPYBaHHS CTBOJIBLHUKYU MMOBUHHI MaTH B PE3€PBI
HE MeHII 2-3 pyKaBiB Ha KOKEH CTBOJI.

Sk Bxe BigMIYasocs, B JaHUHM yac y 6aratbox MiCTax Halloi KpaiHW 371HCHIOEThCS
NpOeKTyBaHHS 1 OyAiBHULTBO OyAauHKiB BHcoTor0 100 M 1 Ounblue, 10 CTaBUTh 3a
000B's130k rapHizoHaMm JICHC mykaTtu HOBI edeKTHBHI IPUMOMH 1 CrIOCOOU TraciHHS B
HUX TMIOKEXK Yy BHUMAAKY BIIMOBIEHHS B pPOOOTI BHYTPIIIHBOTO MPOTUIIOKEKHOTO
BOJOMPOBOY. Y s/l TAPHI30HIB YCIIIIHO MPAKTUKYETHCS TMOJABaHHS BOJM HAa 3HAYHI
BUCOTH OyANHKIB (OUIbIIE 25 MOBEpXY) HACOCAMHU OCHOBHUX MOKEKHUX aBTOMOOUTIB AL
ta AHP. JI1s 11boro aBTOMOO1Ib YCTAHOBIIOIOTH HA JKEPEJIO BOJONOCTAYaHH 1 IOAAI0Th
BOJY JaHHUM CIIOCOOOM Yy CIEIiaIbHO BUTOTOBIIEHY IPOMDKHY €MHICTH (IIPOryMOBaHY),
III0 BUBO3UTKCS Ha aBTOMOOLII (200 BJIalITOBaHA Ha BU3HAYEHUX TOBEpXaxX OYAMHKY),
ycraHoBiieHy Ha 10-15 moBepxax. [{ist mpoMDKHOIO Hacoca BUKOPUCTOBYIOTh IEPEHOCHY
MoTormoMny (Moke OyTH BCTaHOBJIEHa Ha BH3HAUCHOMY IIOBepci OYIHMHKY), IO
3abe3reuye MmojlaBaHHs BOJIM JI0 TIPUIIAIIB MTOXKEKOTACIHHS, YU 1HIITY aHAJIOTIYHY EMHICTD,
yctaHoBieHy Ha 20-25 moBepxax OyauHky. Ilpm HEoOXiTHOCTI IMOJaBaHHS BOJHM Ha
3HauHy (HEOOXigHY) BHUCOTY MOKHA YCTAaHOBHTH IIE JIEKUIbKa MPOMDKHUX €MHOCTEH.

MicTKicTh €MHOCTI ckiamae 2-3 Mo

, 11 JKOPCTKICTh 3a0e3MedyeThcsi 3a JOTMOMOTOI0
JerKopo30ipHOTO MeTaneBoro kapkaca. Ha pwc.1.12. mnpencraBieHa HaiOUIbIn

e(heKTUBHA cXeMa I0/IaBaHHs BOTHETAaCHHUX 3aC00IB HAa BHCOTH.

ApK.

HVYII3Y. 2. 25-13/21.89. ItaAPT. PI13-01 39

Bum] Apk. Tiam. Ne nokym | Hara




50

Jlpyra cTymiHb nepekauyyBaHHS | 50

Puc. 1.11. Cxema nojaBaHHSl BOTHEraCHUX 3acO01B 3a JIOTIOMOTOI0 MEPECYBHOT OKEKHOT TEXHIKH!
1 — moeXXHO-PATYBAILHUI aBTOMOOLITH BCTAHOBJICHUH Ha JHKEPEI0 BOJIOTIOCTaYaHHs; 2 — TOJIOBHUH
MOYKEKHO-PATYBAILHUI aBTOMOOLUTH BCTAHOBJICHUI OLTst OyAiBIi; 3 — MPOMDKHA EMHICTh BCTAHOBJICHA
Ha noBepci; 4 — MoXKeXHa MOTOIIOMIIa BCTAHOBJIEHA Ha TIOBEPCl

ITix vac momaBanus BI'P 3a manoro cxeMoro ciif miaATpUuMyBaTH BiAMOBIAHI poboUi
HAIlOpW Ha HacocaX IMOXKEKHO-PATYBaJIbHUX aBTOMOOUIIB (TOOTO Hamip Ha TOJIOBHOMY
Hacocl) npuitmarothesi BiamoBigHO 10 JloBinnuka KI'II Ta Pexomenpamiii momo
racinist moxe:x y Bucoruux oyaiiasix (Hakaz MHC VYxkpaiau Bix 30.08.2011 Ne 900),
BpPaxoOBYBaTH XapaKTEPUCTUKUA TEPEHOCHUX MOTOMOMII, THI Ta 00’€M MNPOMDLKHHUX
€MKOCTCH; HaIp Ha BXOJl y BCMOKTYBaJlbHY NOpOXHUHY Hacoca MII moBuHEH
ctaHoBUTH He Outbine 10-40 M Boa. cr. Takodk, Mmij 9ac 3aCTOCYBaHHS JJAHOTO CIIOCO0Y,
0COOJIMBY yBary HEOOXITHO MPHUIUIATA BHOOPY 1 MpaBHJIaM MPOKJIATAHHS ITOXKEKHHUX
PYKaBiB.

3 ypaxyBaHHSIM Ha MOXJIMBICTh IIBUIKOI 3MIHA OOCTAHOBKM Ha TMOXKEX1, BEIUKY
MIBUIKICTh TIOMUPEHHS MUMY 1 3HAYHY TEMIIepaTypy IMiJ 4Yac MOXEX y BUCOTHUX Ta
OyIiBISX TMIABUIICHOI IMOBEPXOBOCTI, OCOOOBUU CKIAJ TMOXKEKHO-PATYBATBHUX
miApo3iTiB moBuHEH OyTH 3a0e3neuennii 3130/, paTyBaTbHUMU MOTY3KaMH, IIIAHIIEBAM
IHCTPYMEHTOM, EJICKTPUYHUMU JIIXTapsAMU 1 3HATH O€3MeYHl NUISXH BIIXOMY 3 MICII
noxexi um iHmoi HC. Ilpu racinni moxkexi KI'TI moBwHEH BXMBAaTH 3aXOMdiB MPOTH

MPOJIMTTS 3aiBOi BOJIHM 1 3aXUCTY BiJ He1 MaTtepialibHUX miHHOCTEH [49, 50].
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BucnoBku

AHaJi3 MoXex 1 BUBYECHHS ONEPATUBHO-TAKTUYHUX 1M HA MOMXKEXKaX, [0 BUHUKIU
y BUCOTHMX OYAIBISX CBIQUUTH NpPO Te€, WO NpoOiemMa TaciHHS MOXKEX Ha BHUCOTAX
OyZiBeNb 1 CHOPYA CKIAJAETHCS 3 CyMU (PAKTOPiB, KOTP1 B TOW UM 1HIIIN Mipl 3HAYHO, HE
KpauliMm 00pa3oM, BIUIMBAIOTh Ha NPOQECiiiHy iIsIIbHICTh MOXKEKHO-PATYBAIbHUX
HIAPO3JLIIB, B ToMY uncii 1 rapHizoHiB JJCHC Ykpainu.

TakTuko-TexHiuHe 3a0e3nedeHHs crnoco0iB 1 MeToiB nojgaBanus BI'P y BucotHux
OyJIMHKaxX JOCATAEThCSA JBOMA HANpsAMKaMH: IIIAXOM mojaBaHHs BI'P cramionHapaumun
CHUCTEeMaMH 1 HACOCHO-PYKaBHHMH CHCTEMaMH. 3aCTOCYBaHHS KOMOIHOBAaHOTO METONY 3
BUKOPHUCTAaHHSIM CyXOTpy0Oa J03BOJII€ CYTTEBO CKOPOTHTH 4Yac JO TMOJadi IMEpIIoro
CTBOJIa Ta BUTPATH pecypcy ocoOOBOTO CKJIaay Ha MPOKIAJaHHSA PYKaBHOI JiHI, SKi, Y
CBOIO Uepry, MOXYTh OyTH CIIPSIMOBAH1 Ha BUPIIICHHS 1HIINUX 3aBJaHb HA MOMKEXKI.

HaiiGinpmma mnepeBara mij dYac TPOBEACHHS PATYBAIBHUX POOIT BIIIAETHCS
MOOUTBHUM TpaHCHOPTHUM 3aco0am, TakuMm sk AJl Ta AKIL Ane, npakTHKOIO
BCTAHOBJICHO, IO I1X BHUKOPUCTaHHA OOMEXEHO 1 Mae cBoi Hemoniku. OmHUMH, 3
HaWOLIBIT €(EeKTUBHUX PATYBAIBHHX 3ac00iB, € HETPAIUININHI TOXKEKHO-PITYBAIbHI
3aco0u, a caMe BHCOTHI PATYBaJbHUKM 3 HEOOMEKEHOI0 BHCOTOIO OOCIYrOoBYBaHHS
BHCOTHUX OYJIIBEJIb IiJ] 9ac MOXKEXK.

3HayHa BHCOTA OyaiBeIb CTBOPIOE TPYAHOINI 1 CKIAQTHOCTI B OpraHizamii
OTICPATHBHUX [, 110 CIIPUYUHSE 30UTBIICHHS Yacy Ha iX MPOBEICHHS, 0COOJIMBO ITiJT Yac
nii HeOe3NMeYHNX YMHHUKIB MOXEXK1 (BIAKpUTE TOIYyM s, MMIJBHUINCHA TeMIIepaTypa,
3anumMiieHHs). Yac, BUTpadyeHH Ha pATYBalbHI PpOOOTH, Ha MPOKIAAaHHS POOOUNX JITHIH 1
MO/JaBaHHS BOAM, 3aJCKHUTh BiJi KOHCTPYKTHBHO-IJIAHYBAJIBHOTO pIllIEHHS OYAUHKY,
MICIISI TIO’KEK1, BIZCTaHI BiJ 3eMJIi, CIOCOOY NMPOKJIAJaHHS PYKaBHUX JIiHIM, HasBHOCTI
TEXHIYHUX 3aCO0IB 1 MIATOTOBIEHOCTI 0COOOBOTO CKIIATYy.

Pe3ynpTaTi BUBUEHHS Ta aHANI3Yy CTAHY MUTAHHS 3 MOXKEKOTACIHHS, PATYBAIBHUX
poOiT Ta opranizamii OmepaTUBHUX Ail y BUCOTHHUX OymiBisX (po3min 2) HamawTh, B
MOAANBIIIOMY, MOXJIMBICTh 3alIPOIIOHYBATH, OOIPYHTYBATH Ta 3A1MCHUTU OpraHi3aliifHo-

TEXHIYH1 3aX0/IU 110 CIIPSIMOBAH1 Ha YJIOCKOHAJICHHS] ONIEPAaTUBHUX JIH.
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2. MIPOTHO3YBAHHSI MOKJIUBOI OBCTAHOBKHU ITPU MOXKEXI B 28
IHOBEPXOBOMY KUTJIOBOMY BYJINHKY

2.1. OnepaTMBHO-TAKTHYHI 0CO0IMBOCTI 00’ €KTY

2.1.1. 3arajabHi 1aHi Npo 00’€KT.

12 yepBHs 1975 p. Ha xuTIOBOMY MacuBi [lepeMora ypouncTo 3aknanany nepumi
JTHIIPONETPOBChKUM xMapodoc. [IpoekT Ha TOW 4Yac BiAPI3HABCS MAacol TEXHIYHHUX
HOBOBBE/ICHB. 28-TIOBEPXOBUH KUTIOBUH OYIUHOK 3 KEPaM3UTOOCTOHY B OMaIyOIli, 110
koB3ae. [IpoekT po3pobuiia Trpyma apXiTEKTOPIB IHCTUTYTY «J[HIMPOMICHKaAPOEKTY,
kepyBas sikoro 3oauuit [1.P. Hipinbepr.

[Ipobue 3a0utTs mane g qomy Ha Ilepemo3si posmouanu e y rpynni 1974 p.
ByniBHULITBO BCi€i KepaM3MTOBOI KOpOOKM 3aBepuiwid A0 KiHmsg jita 1979 p. V
BiCIMJIECAT] MOPYY 13 BHUCOTKOIO 3'sBWJAcs ii KOMis, TUIBKM Ha JBa TOBEPXH HUKYE.
Tperiit OynIMHOK «OaITOBOTO THUMY» TaK 1 HE 30yayBaiau. Ajie i y TaKOMY BUTJIAII ABI
BeXi (rpocnekT ['epoiB 1-A ta 1-b) € nominanTamu paitony. [[BaausTe poKiB 1i OyIUHKA
BBaYKAIHUCS HAWBUILIIUMU KUTIOBUMH OyArHKaMu [[HIMporneTpoBCchKa.

Orxe, OynMHOK 3a aapecoro mpocnekT I'epoiB 1-A excrutyatyeTbes 3 1983 poky,
OyIIBHUIITBO 3IMCHIOBAJIOCA 3a I1HAMBIAYyaJIbHUM TPOSKTOM Yy 4YacH BIACYTHOCTI
BianoBinHOI HopMatuBHOI Oasm (JIbH). Ha nanwmii vac OyzmiBias He B TOBHIM Mipi
BianoBinae cydacHuM JIBH. 3a wac ekcmryaramii OyIMHKY YaCTKOBO ITOIIKOIXKEHI
CUCTEMHU TMPOTUIIOKEKHOTO 3axucTy, nmoTpeOyroTh 3aminu [IKK. Takox Ha OynuHOK
Ma€ThbCsl OMEPATUBHUMN IIIAH TMOKekoraciHHs ckmageHuit 2020 porr, ane BiH motpedye
KOpETyBaHHS.

2.1.2. O0'eMHO-TUIaHYBAJIbHI | KOHCTPYKTHUBHI pillleHHS.

ByniBiasi skuT/I0OBOro OyanMHKY mae 28 moBepxiB, 1-ro cTymeHs BOTHECTIHKOCTI,
cekiiiHoro tuny [51]. Ha puc. 2.1 turanm nmoBepxiB 1 po3pi3 Oyxiimi. Ha 1-my moBepci
po3TanIoBaHi KBapTupH 1, cMiTTeKaMepa 2, eIeKTPOIIUTOBI 3, TpoMaichka MPUHMabHS
4, Bi3KOBa 5, ITUTOBA MOXKEKHOT ABTOMATUKH 6, IPUMIIIECHHS 3arajJbHOr0 MPU3HAYEHHS 7.

3 2-10 o 28-ii moBepXH — OJTHOTHUITHI, PO3TAIIOBaHI KBapTHPH 1.

ApK.
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Matotbes 3 TEXHIYHUX TOBEPXU:

- TexHIYHMM mizBan (Ha BiaMitui -220 M), y SKOMY pO3TalloBaHi BOAOINPOBIAHI
KOMYHIKaIli1, @ TAKOK MOKEKH1 HACOCH M1ABUIIYBaYli;

- TeXHIYHMM moBepx (Ha BigMiITIi +33,6 M) MUIaHYBaHHS NPUMIIICHb BIiAMOBIAAE
IJIaHy TUIIOBOTO MOBEPXY, MPUMILICHHS M1J1 )KUTJIO HE BUKOPUCTOBYIOTHCS, ACSKI 3
HUX BUKOPUCTOBYIOTH JJIsl TOCTIOAAPCHKUX MOTPEO;

- ropuule, J€ BCTaHOBJIIEHa Kamepa MNIANOpY NOBITPS BEHTWISATOpAa Ta 1HIII
KOMYHiKalii. BeHTuasiuiiHuii arperaT miAnopy MOBITPS B CXOAOBI KIiTUHI 1, B
maxrax JidTis 2.

Bucota 6yaunky 86 meTpis.
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BynnHok BUKOHaHMIi 3 HECTATUMUX OYIIBEIbHUX KOHCTPYKLIIH:

- CTIHM 30BHIIIHI, CTIHM CXOJOBUX KIITOK, MEPErOPOJKH MIKKBAapTHPHI,
BHYTPIIIHbO-KBAPTUPHI MOHOJIITHI 3aJ11300€TOHHI, MEPEKPUTTS 3 3a11300€TOHHUX
TUTHT;

- CXOJU 3aJ11300€TOHHI MO 3aJ11300€TOHHUX KOCOYpax;

- TOKPIBJIS cyMmilieHa, pyoepoi ] mo 61TyMH1A MacTHIl 3 YOTUPHOX IIAPIB.

Cxol10B1 KIITKM IO HE 3aJUMIIIOIOTBCS MEPHIOro TUIY. 3 KOXKHOI KBapTUPHU
Ma€eThCS APYTUM eBakyallliHUW BHXIJ 4Yepe3 MNpPOpi3H, PO3TAlIOBaHI Ha OaJKoHAaX 1
JOJKIAX. Y LeHTpabHIA YacTUH1 OyJIMHKY po3TaiioBaHi 4 iTH — I1Ba BaHTAXXHUX, J1BA
acaKUPCHKUX.

3aranbHa KUIbKICTh KBapTup 224. ['oproue HaBaHTaxkeHHA OynMHKY ckiajnae 80-
100 kr/m2.

Cucremu 3a0e3me4eHHS MOKEKHOI Oe3MeKH.

BbynuHOK OONMagHaHWN CHCTEMOIO JUMOBHUAAICHHS 1 CHUCTEMOIO aBTOMATHYHOTO
BUSIBJICHHS TOXExKi [52].

[ToxexHa curHaIi3aIis BiICYTHS.

ABTOMaTHYHA CHCTEMa MOXKEKOTACIHHS 28-MOBEpXOBUM JKUTIOBUM OYyAMHOK HE
o0JaHaHUI aBTOMATUYHOIO CUCTEMOIO MOKEKOTaCIHHSI.

Borueracuuku BBK-3,5 3aranpHor0 KutbkicTiO 1 mmiT.

2.1.3. IIpoTunoxeskHe BOAONOCTAYAHHSI.

BuyTrpimne. byaiBmio 28-Mu TOBEPXOBOTO JKHUTIOBOTO OYIWHKY O0O0JIaJHAHO
BHYTPIITHIM TIPOTHIIOKESKHUM BOJOTIPOBOIOM, JiamerpoM 77 mm [53]. [IpoTumnoxexHwmit
BOJIOTIPOBIJ PO3AUICHHUI Ha JIB1 TPYIH, Y KOXKHIA TPyMi MO TPU CTOSKA, BIAMOBIAHO IO
TPU TIOXKEKHUX KPaH-KOMIUIEKTH, TOOTO Ha KoxkHOoMy moBepci mo 6 TIKK (puc 2.2).
BHyTpimHIiT TPOTUTIOKEKHUIA BOJOMPOBiN 3a0€3MeUyeThCs BOJOI Bil MICHKOT
BOAOMPOBIAHOT Mepexi giameTpoMm 200 mm. Tuck y micekiit BogonpoBigHii Mmepexi 30 m
BOJ.CT.

3oBHilIHE. 30BHINTHE POTUTIOKEKHE BOIOMOCTadaHHs (puc. 2.2) 3a0e3neuyeThes
BiJl MICBKOI'O KiablieBOro BopompoBoay aiamerpom 200 mm [54]. Tuck y BogoriHHii

mepexi 30 M BOJ. CT., BUTpaTa BOAM Yy BOAOTIHHIN Mepexi TOPIBHIOE Quepexi =110 11/C.
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Ha BomompoBinHiii Mepexi BCTaHOBJIEHO

nepumeTpy OyauHKy, no np. I'epois, 1-A:

[1I'-1 na BiacTani 50 MeTpiB;

[1I'-3 — 70 meTpis;
[II'-5, — 25 meTpiB;
[II'-7 — 25 meTpiB.

4 noxexnux rigpantu (III"), mo

Tuck B Mepexi moxe migsuiyBatucs 3a Bumororo KI'TI, wepes OJC OKI] I'Y

JNCHC VYkpainu B J{HINpoBChKii 0071

JIyist TaciHHS TOKEX MOXKHa BUKOpucToByBatd III', 110 po3ramioBaHi Ha MICHKUI

BOJIOINIPOBIAHII MepeKi CYCIAHIX BYJIUIb, TPOBYJIKIB, MPOi3/IiB.
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Puc. 2.1. [Tnan cxema 00’€KTa Ha MICIIEBOCTI 3 IPUB’A3KO0 JI0 MEPEXKi MPOTUIOKEKHOTO
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2.1.4. Cuaiu i 3aco0m 110 320e31e4y0Th raciHHs MO0KeXK Ha 00’ €KTi.
Ha nanuit 00'ekT mogaeThcsa aBTOMaTH4YHUN HOMEp BUKIHNKY «Iloxkexka Ne3». Ha

MOKEKY BUKIIMKAIOTHCA MIIPO3AUIH 3T1IHO PO3KiIaay BUi3AiB (auB. Tadmd. 2.1).

Tabn. 2.1. Bunucka 3 po3kiiaay BHUI3/IB MOKEKHO-PATYBAIbHUX YacCTHH J[HIMPOBCHKOTO
rapHI30HY

Homep HaiimenyBaHHs . . Yac npssmyBaHHS,
i : Tun noxxeXHo1 TEXHIKU
BUKIINKY IPO3ALTY XB
Nel JITPY-1 AII-40(130)63b 3,75
All-4,5-60(TGMO) 364 3,75
Ne2 JITPY-19 AIl-40(53228)264 7
AlIl-4-60(530927)-515M |7
Ne3 JITPY-2 AIl-4-60(5309)-505M 9
AlIl-4-60(5309)-505M 9
Ne4 JITPY-3 AIlI- 40 (43253)270 10
AIl-4-60(5309)-505M 10
JITPY-5 AII-8-50(63022) 12
AITl-40(131)137A 12
JITPY-13 AIl-4-60(5309)-505M 17
JITPY-18 AIl-40(130)63b 18
Coerr. TexHika
JITPY-1 AJl, AP 3,75
JITPY-19 AJl, I'’13C 7
JAITPY-2 AJl, 9
JITPY-23 AKII 24
A30 24

2.2. Bu3HayeHHSI OCHOBHHX reOMeTPUYHMX MapaMeTPiB Mmoxkexi

2.2.1. llpunyumeHHs: Mpo HalOUIbII HMOBipHe Micle BUHUKHEHHSI MOMKEXKi i
YCTAHOBJICHHSI BUXITHUX JaHUX.

Ha mingcraBi aHamizy CTaTUCTUYHUX MAaHUX 3 TPUYUH BUHUKHEHHS TOXKEXK Y
BHUCOTHUX JKUTIIOBUX OyAMHKaX, MO>KHA 3pOOUTH BUCHOBOK TIPO T€, 10 OCHOBHI IPUYNHU
BUHUKHEHHSI TIOKEX Y JKUTIOBUX OyIWHKAX — HEJOTPUMAHHS NPABWIJI EKCIUTyaTallii
€JIEKTPONPHIIA/IIB Ta HeOE3MEeUHE MOBOKEHHS 3 BOTHEM. 3 OIJIsily Ha BUILE BUKJIAJCHE

pUiMaeMO Miclle BHHUKHECHHS MTOXKEX1 B TPUKIMHATHIA kBapTupi (y 2-x BapianTax)[55].
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1 BapiaHT — raciHHs MoXxexl Ha 1 moBepci B KBapTUpl (CKJIAIHICTh BHUKIMKAE
MIPOBEJICHHS PATYBaJIbHUX pOOIT y pe3ynbTaTl CHJIBHOIO 3aJUMJICHHS, SKUM Oyne
CYNPOBOJI)KYBAaTUCA MOKEXKA);

2 BaplaHT — raciHHS MOXEX1 Ha 25 moBepci B KBapTUP1 (CKIATHICTh CTBOPIOETHCS
B pe3yibTaTli NOJaBaHHS BOTHETacHUX 3aco0iB HAa BHUCOTY, a TaKOX IPOBEICHHS
PATYBaJIBHUX POOIT).

[Ipu Takux BapiaHTax CTBOPIOIOTHCS YMOBH JUJISl IIBUJIKOTO MOIIMPEHHS MOKEXKI.
[InsixaMu pO3MOBCIOJKEHHS BOTHIO MOXYTh OyTH TOprOYi Marepianud, wmeo,
oOnagHaHHS Ta O3400JICHHS MpUMIIIEHb, a TaKOoX 4Yepe3 BHCOKOTEMIIepaTypHi
KOHBEKTHBHI MOTOKH MPOAYKTIB FTOPIHHS.

["oproue 3aBaHTa)keHHsSI KBapTUP (PKUTIOBOI KIMHATH) — 11 MeOJIi, TMBaHU, BUPOOU
3 TOJIMEpHHX MatepiamiB 1 T.m., ckiaagae 80-100 kr/M2. Buxomsuu 3 1pOro, 3a
noBinkoBumMu nanuMu (Jlosigauk KI'TI) mpuiiMaemo IniHIMHY MIBUAKICTH MOIIUPEHHS
noxexi, sika nopiBHioe V,= 0,8 M/XB.

JInsg raciHHS TOXeXi B JAaHMX yMOBaxX JOLUIBHO BUKOPUCTOBYBAaTH BOAY 3
inTeHcuBHicTIO mogasanus Ig - = 0,06 n/(m-c).

Po3paxyHOK OCHOBHHX I'€OMETPHYHUX IMapaMeTPiB PO3BUTKY MOXKEXKI Ta ii TaCiHHSA,
TUTOIIII ITOKEXKI 1 TUTOIII TraciHHs, poOMMO y ABOX BapiaHTax [56]:

1 BapiaHT: moXkeka BUHHMKJIA HA 1 ToBepci 28 MOBEPXOBOTO KUTIOBOTO OYAMHKY;

2 BapiaHT: MMOXKEXa BUHUKJIA Ha 25 MoBepCi 28 MOBEPXOBOTO KUTIOBOTO OYIUHKY.

2.2.2. BuzHavyeHHs 1oL mozkesxi i miomri racinust (1 Bapianr).

Busznagaemo yac po3BUTKY MOKEXK1 HA MOMEHT BBEJICHHS MEPIINX CTBOJIB:

Tgin = Tpm + Top t Tnpsm + To.p., XB, (21)

J€ Ton= Teuse T Tnosin — YaC Bl MOYATKy BUHUKHEHHS TOPIHHA A0 MOBIIOMJIEHHS
PO TMOXEXKY M0 TMyHKTY 3B’si3ky udactuHu ([13Y) abo ueproBoi 3miHM OmEpaTUBHO-
koopauHainiiaoro nentpy (U4 OKLI), mpu HasBHOCTI aBTOMAaTUYHUX 3aCO01B BUSBICHHS

1 TOBIIOMJICHHS TIPO MOXKEXKY CKJIAJIE:
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Tnn= Teuse + Trosin = 5+3=38 XB,

Ts6.5. — YaC 300py 1 BUi3Ay mipo3aunty 3a curHainom «TpuBora» mo HopmaTtuBax

[44] 1365 =1 xB;

Topsm — YAaC TMPAMYBAHHS MIAPO3AUIIB JO MICHA MOXEX1, BH3HAYAETHCS 3a
dbopmyoro:
60-L
Tops = v XB, (2.2)
pyxy

ne L — BincTaHb BiJ MOXKEKHO-PATYBAIbHOI YaCTHUHU JIO MICIS TOXKEXKI, KM, y
naHux ymoBax — L =2,5 kwm;

Vpyxy — CEPEHS MIBUIAKICTb PyXy MOXKEKHO-PATYBaJIbHMX aBTOMOOUIIB, 32 yMOB
IIJIAX1B MPSMYBaHHS MICTa, IPUUMAETBCA Vpyy =40 KM/TOA.

OTmxe, yac IpsIMyBaHHS NEPIIOTO MIAPO3ILTY:

6025

- 20 =3,75 xB;

T

Top. — YAC OMEPATHBHOTO PO3TOPTAHHS MiAPO3IiTy 3 moaaBaHHsSM | cTBoia «b»
nankoro ['J[3C mpu BUHUKHEHHI TOXKEX1 Ha 1 moBepci, mpuiiMaeThesi mo HopmatuBax
[57] top= 3 xB.

Yac BUTBHOTO PO3BUTKY MOKEXKI HA MOMEHT BBEJICHHSI MEPIINX CTBOIIB, 32 YMOBH

BUHUKHEHHS ii Ha 1 moBepci ckiaaae:

thin =8+ 1+ 3,75+ 3 =15,75 xz.
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Busnauaemo pajiyc moxkexi (BIACTaHb Ha Ky B10yJlOCS NOLIMPEHHS BOTHIO) 3a
gac 11 BUIbHOTO PO3BUTKY (3 MOMEHTY BUHUKHEHHS TOPIHHS /10 BBEJIEHHS 3aC001B raclHHA

NEPIIUM MiIPO3AIOM):

R = 5V, + V1o, M, (2.3)

ne, 5V,=0,5-V,;-10 — mniHiiiHa MBHAKICT, NOLIMPEHHS BOTHIO y mepmi 10 XxB
BUIBHOT'O PO3BUTKY;

71= 1-10 — yac po3BUTKY HOKexki micis 10 XBUIIMH 1 10 BBEJEHHS CTBOJIIB MEPIIUM
HiAPO3a1IOM, XB.

Paniyc moxexi, TOOTO JOBXKHMHA TOIIMPEHHS BOTHIO B KBapTUpi Ha 1 moBepci

CKJIagac.

R =5.0,8 + 0,8-(15,75-10) = 8,6 wm.

Busznagaemo popmy po3BUTKY MOKEXKI.

OTtpumaHMii pajiyc TOXKeXi HAHOCUMO B Macmitadl Ha TUiaH o0'ekta. DpPOHT
MOJIYM s JTIAIIIOB 0 OTOPOKYBAIBHUX KOHCTPYKIIIHM (CTiH) KIMHATH, IMOXeEXa IpHiiMe
dbopMy TpuMIlIEHHS, TOOTO TPSAMOKYTHY (dopMmy. B pesynpraTi, KiMHaTa Ji¢ BHHHKIIA
NoKeka, OyJie IITKOM OXOIUICHA TOJIYyM'sSM 1 MOYKJIMBE TI01aJIbIIIe TIOIUPEHHS BOTHIO JI0
CYCiIHBOT KIMHATH 1 KyXHIO Yepe3 KOPHUIOpP.

Busnayaemo momry moskexi 3a 4yac ii BUIBHOTO PO3BUTKY 32 MPSMOKYTHOIO

dbopmoro:

Siox =N -a- Rt M?, (2.4)

i€ N - KITBKICTh HAMPSAMKIB ITOITUPEHHSI TIOKEXKI;

a - MUPUHA TUIOIII MOXKEXK1, M.
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3 ypaxyBaHHSM MiCLd BHHHMKHEHHS IMOXEX1 1 ii NOIIMPEHHS, BBAXAEMO 3a
JOLJIbHE, TPUIHATH Ha HAPSIMOK MOLIMPEHHS MOXKex1 n=1.

PosrnsHyBIIM cxemy 00'ekTa 1 MOro KOHCTPYKTMBHI OCOOJMBOCTI 3 METOIO
BU3HAYEHHS IIMPUHM IUJIOLII TOXKEX1, BBAXKAEMO IIMPUHY IUJIOLIl MOXKEXI NPUUHATH
PIBHOIO LIMPHHI KBapTUPH B TUIaHi a = 5,0 M.

[Tnomia moskexi 3a yac ii BUIBHOTO PO3BUTKY 3a MPSIMOKYTHOIO (JOPMOIO CKIIJIa€:
T 2
Siox =1-5-8,6=43m".

Bu3nauaemo mionry raciHHs ITOXKEX1 Ha I[aHI/Ifl MOMCHT 3a q)pOHTOM MO PCHHA

TOPIHHSA:

T 2
S;.. =n-a-h, M, (2.5)

Jie a — NIMpUHA MOXKEX1 3HakIeHa mo mMacmradi BUMIpOM, BUKOPUCTOBYIOUH TJIaH
MOBEPXIiB, IPUHMAEMO a = 5 M;

N — KUTBKICTh HAMPSAMKIB TMOMIMPEHHS MOXexk1, N = 1,

h — rmubuHa raciHis pydHUME CTBOJIaMu «b» qopiBHioe h = 5 meTpis.

[Lroma raciHHs MOKEX1 HA JaHWIT MOMEHT CKJIAJac:
T 2
Si..=1-5-5=25m"

2.2.3. BuzHavyeHHs1 Ijiomi moske:xi i miomi racinas (2 Bapiaunr).

Bu3Haunmo 1miomy moskeki 1 IUIOIIY TaciHHS Ha MOMEHT BBEJCHHS 3ac00iB
TaciHHs MEPIINM MiAPO3AIOM, MO MPUOYB Ha MOXKEXKY 3TIIHO TApHIZ0HHOTO PO3KIANy
BHUI3/iB.

Bu3HayaeMo dYac BUIBHOTO PO3BHUTKY ITOXKEXI HAa MOMEHT BBEJCHHS IEPIINX

CTBOJIIB 32 popmyoro (2.1):
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| [— | |
T'gin — Tnn + 65 t Tnpsm + To.p. » XB,

J€ Tyn= Teuss T Tuosix — YAC BIJ MMOYATKy BUHUKHEHHS TOPIHHA 0 MOBIIOMIICHHS
npo noxexy ao 134 (U4 OKLI), npu HasBHOCTI aBTOMAaTHYHUX 3aCO0IB BUSBJICHHS 1

MOBIAOMJIEHHS PO MOXKEXKY CKIIaJIE:

Tan= Teuse T Trosin — 5+3 =8 XB;

Ts6.5. — YaC 300py 1 BUI3MY Migpo3auny 3a curHajgom «TpuBora» mo HopmartuBax
[57] ts6.5. =1 xB;

rnpm' — Yac MpsAMYBaHHS MIAPO3AUTIB (MEPIIOTo MiTPO3ALTY) A0 MICIS MOKEXKI, 110
BU3HAYEHO paHill 3a GopMyJIol0 (2.2) MpUMMAaEMO Tupaw = 3,75 XB;

Top.! — Yac ONMEPATHMBHOIO PO3TOPTAHHSA IIAPO3MAiTY 3 mogaBaHHsAM | cTBoma «b»
nankoto ['JI3C Oe3 BrmouenHs B 3I130/]. Ha BepxHi moBepxu BUCOTHOTO OYIUHKY
OTEpaTUBHE PO3TrOPTAaHHA 32 JIONOMOIOI0 PATYBAIBHUX MOTY30K MO OalKoHax 30BHI
OynuHKy 0Oe3 MyCKy BOJIM BH3HadyaeMo 3a TpadikoM (puc. 1.10), 3BijcH omepaThBHE
PO3rOpTaHHs, Ha 25 MOBEPX CKIAJE Top. = 30 XB.

Yac BUTBHOTO PO3BUTKY IMOXKEK1 HA MOMEHT BBEJICHHSI MEPIINUX CTBOJIB, 32 YMOBH

BUHHUKHEHHS ii Ha 25 MoBepci CKIIajae:
thin =8+ 1+ 3,75+ 30 = 42,75 xs.
Busnayaemo pajiyc moxkexi (BiCTaHb Ha SIKYy Bi0OYJIOCS TOIIMPEHHS BOTHIO) 3a
gac i BUIbHOTO PO3BUTKY (3 MOMEHTY BUHUKHEHHS TOPIHHSA /10 BBEJICHHS 3aC001B TaCiHHS

MEPIIAM MiIpo3ALUIOM) 3a opmyroro (2.3):

R = 5V, + V11, M,
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ne, 5V,=0,5-V,;-10 — niHiiiHa MWBUAKICTh MOIIMPEHHS BOTHIO y nepmi 10 xB
BUIBHOT'O PO3BUTKY;

71= 1-10 — yac po3BUTKy Hokexki micnst 10 XBUIIMH i 10 BBEIEHHS CTBOJIIB MIEPIIHM
MIIPO3LII0M, XB.

Paniyc moskexi, ToOTO NOBXKHMHA MOIIMPEHHS BOTHIO B KBapTHpl Ha 25 moBepci

CKJIaJlae.

R.' =5-0,8 + 0,8:(42,75-10) = 4,0+26,2 = 30,2 m.

Busznayaemo popmy po3BUTKY MOXKEX1 11 MIIOILY.

Otpumanuii pajiyc Moxexi HAaHOCMMO B MacmTadi Ha TuiaH o0'ekta. DpoHT
NoJIyM’sl IAIIOB JI0 OTOPO/KYBAJIbHUX KOHCTPYKIIIHM (CTIH) KIMHATH, MOXKEXa MpUiiMe
dopMy TMpuUMIIIEHHS, TOOTO NPSIMOKYTHY ¢opMmy. B pe3ynbrari, KIMHAaTa A€ BUHHKIA
NOXeXka, Oy/e IIIKOM OXOIUICHA MOMyM'sIM 1 MOKIIMBE TIOJIaJIbIlIe TIONTUPEHHS BOTHIO B
CYCiTHI KBapTHUPH Uepe3 KOPHUAO0pP 1 ABEPHI MPOPi3U, a TAKOXK MO OaJKOHaX 1 BIKOHHUMU
popi3aMu Ha MOBEPXH 10 PO3TALIOBaH] BUIIIE.

OpnHak, Meka BOTHECTIMKOCTI BXITHUX JBeped kBaptupu ckiamae 0,25 4, a yac
BUILHOTO PO3BUTKY TMOXKEXK1 ckiamae 42,75 XB, TO 3a Iiel TMepioja yacy 3ropsTh BXIiIHI
JBEpl KBaApTUPH Jie BiAOyJacs MOXKeka 1 BOTOHb MOXJIMBO TOIIUPUTHCS IO TOKPHUTTIO
IiJIOTH 1 Aie 10 BXITHUX JIBEPEW KBAPTUPH HABIPOTH, aje JO MOMEHTY BBEJICHHS CHII
1 3ac001B Ha TaCiHHA MOXKEX1 — BOTOHb Y CYCIIHIO KBapTUPY HE IPOHHUKHE, ajie¢ MOMKJIHUBO
MOIIUPEHHS TOXKEX1 KOPUAOPOM, 1 € 3arpo3a MOIIMPEHHS MOXKEX1 HA BUINE JICKAYUN
noepx. [loxxexa Oyzae CymnpoBOIKYBAaTHCA HEOE3NEUHUMU YMHHHUKAMH IOXKEXKI;
BHCOKOIO TEMIIEpaTypolO 1 BUIUIEHHSM TOKCHUYHUX PEUYOBHUH MPOIYKTIB TopiHHA. Tomy
IJIOMA TOXEX1 3a Yac BUIBHOTO PO3BUTKY Oyle oOMeXeHa IUIOMICI KBapTHPH 1
YaCTKOBOIO IUIOIIEIO KOPUAODY.

Buxonsun 3 po3mipiB KBapTHUPHU 1 KOPUIOPY 32 IUIAHOM IOBEPXY, IUIOIIA KBAPTHUPU

ne BimOyBaeThCcs TOPIHHSA JOPIBHIOE 65,5 M?, a IUIONIa YacTHHU KOPUJIOpY i€
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2

BIIOyBa€eThCsl TOpiHHS JopiBHIOE 16,8 M“ Tonl muioma Mmoxexi 3a 4ac ii BUIBHOTO

po3BUTKY 6yne cknamata Si,, =S, +S,,:

ST =655+16,8=82,3 M2

BusHayaemo miomly raciHHs Moxexi Ha JaHU MOMEHT 3a (PpOHTOM MOIIUPEHHS

ropinHs 3a gpopmysoro (2.5):

ST =n-a-h, ™

Ji¢ a — IIMPUHA MTOXKEXKI 3HAMICHA M0 MacIITadi BUMIpOM, BUKOPUCTOBYIOYH TIJIaH
MOBEPXiB, MpUMaeMo a = 6,8 M;

N — KUTBKICTh HAINPSAMKIB MOIIMPEHHS MOXKEXi, OJUH HAINPAMOK — 4Yepe3 JBEpHUH
Ipopi3 y CYCiIHI KBapTHPU 1 KOPUAOP; APYTUM HAMPSIMOK — MO OalKOHaX 1 BIKOHHHX
mpopizax Ha BUIEPO3TAIIOBaH1 MOBEPXH, N = 2;

h — rmnbuHa raciHHs pydHUME cTBoJaMu «b» nopiBHioe h = 5 meTpiB.

[Troma raciHHsA OKEX1 HA JaHWIT MOMEHT CKJIAJacE:
T 2
S,.=2-6,8-5=68 m*.

BuzHaunmo miomry moKeki 1 MOy TaciHHA Ha MOMEHT NMPUOYTTS 1 BBEIEHHS
3aco0iB TaciHHS OCTaHHIM MiAPO3AUIOM, IO MpUOYB 1Mo BUKIMKY No2. BigmoBigHO 10
TapHI30HHOTO PO3KJIaAy M0 TMEpPHIOMY TOBIOMJIEHHIO Ha TIOXKEXKY BHIKIKAIOThH
MPO3ALTH IO BUKIIHKY Ne3.

BusnHagaemMo dYac BUIBHOTO PO3BUTKY TOXKEXI HAa MOMEHT BBEICHHA 3ac00iB
raciHHS OCTAHHIM MiAPO3LIOM, IO MPUOYB Ha MOXKEXKY 3a popmyioro (2.1):

1 — 1| I
T sin = Ton T Ts6s. F Topam T+ Top. » XB,
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J€ Tyn= Teuss T Tnosin — YaC B MOYATKy BUHUKHEHHS TOPIHHS 10 MOBITOMJICHHS
Ts6.5. — YaC 300py 1 BUi3Ay miipo3aury 3a curHainom «TpuBora» mo HopmaTtuBax

[57] Ts6.5. =1 xB;

Tupsw| — 9A4C IPSAMYBaHHS MiAPO3IiIiB (OCTAHHBOrO MiAPO3ALTY) HO MICIS MOKEKI],
IPUHMAEMO Typsw' = 12 XB;

Top.| — 4YAC OIEPATMBHOIO PO3TOPTaHHS OCTAHHLOTO INAPO3ALTY IO NIPUOYB Ha
noxexy 1o BUKIMKYy Ne2. Cxema ONepaTHBHOIO PO3TOPTAaHHS OINMCAHA PaHill, 3BiacH
OIlEpaTHBHE PO3TOPTaHHS, Ha 25 IMOBEPX CKIAZE Top.'' = 30 XB.

Yac BUIBHOTO PO3BUTKY II0XKEXKI HAa MOMEHT BBEJEHHS CTBOJIB OCTaHHIM

IiAPO317I0M, 32 YMOBU BUHUKHEHHS 1i Ha 25 moBepci CKIlajae:

ti,=8+ 1+ 12+ 30=51 xs.

Busnadaemo panaiyc moxkexi (BifcTaHb Ha SKy BiOyJI0CS MOLIMPEHHS BOTHIO) 32

Jac ii BUIBHOT'O PO3BUTKY (Ha MOMEHT BBEJICHHS 3aCO01B TaCIHHS OCTAaHHIM IiIPO3/LIIOM):

R!= 5V, + V, 11+ 0,5V, 12, M, (2.6)

ne 0,5V,t, — niHiliHa MIBUKICTh TOIMUPEHHS BOTHIO HA MOMEHT BBEJICHHS 3aC001B
raciHHs OCTaHHIM IiIPO3I1I0M,

7:=7'-10 — yac po3BUTKy moxexi micas 10 XBUIMH i 10 BBEIEHHS CTBOIIB MEPIIHM
migpo3ainom, 11 = 42,75 - 10 = 32,75 xB;

1,=1"-1' — wac mommpeHHs MOXexXi BiI MOMEHTY BBEIEHHS CTBOIIB NEPIIUM i
OCTaHHIM Imiapo3aiiom, T2 = 51 - 42,75 = 8,25 xB.

Paniyc moskexi, ToOTO MOBKWHA TMOIIMPEHHS BOTHIO B KBapTUpi Ha 25 moBepci

CKJIaJiac.

R.'=5.0,8 +0,8-32,75 + 0,5-0,8-8,25 = 33,5 m.

ApK.
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Busznayaemo popmy po3BUTKY MOXKEX] 1 MIIONLY.

OTpumanuii paaiyc Mmoxexi HAHOCMMO B MaciuTadl Ha j1aH 00'ekTa i 0AepKyeMO,
110 [PU TAKOMY palyci MOXKEX1 MIIOIIA MOMKEXK1 30UTBIIUTHCS, ajle HE3HAYHO.

BBaxaemo Ha Te, 110 OyAiBis KUTIOBOrO0 OYAMHKY 1 CTyneHs BOTHECTIMKOCTI 1 Ha
HUIIXY TOHIMPEHHS TMOXeX1 3HAXOJAThCS MIDKKBApPTHPHI Ta BHYTPILIHBO-KBAPTUPHI

MOHOJIITHI 3aJ11300€TOHH1 NEPETOPOAKHU 3 HYIHOBOIO MEXEIO MOIIUPEHHS BOTHIO.

TI

I .
" .(RT') 3a wac BiIBHOTO PO3BHUTKY

SIk paHilie ONMMCyBajOCs NPU BHU3HAYEHHI S
noxexi T =51 XB, moxexer Oy[e OXOIUIEHO: KBapTHpa, /€ BUHMUKIIA TMOXKEXKa, I[UIKOM
KOPHJIOp, ajieé B CYCIJIHI KBapTUPHU IMOXKEXkKa HE MPOHUKHE, CTBOPIOETHCS TAKOXK 3arpo3a
NOLIMPEHHS BOTHIO Ha 1 MOBEPXM PO3TAILIOBAHI BUILIE.

Buxonsiuu 3 po3MipiB KBapTHpHU 1 KOPUAOPY B MJIaHI OBEPXY, BUZHAYAEMO ILIOILY
TOYKEK1 B KBapTHPI, sika Oy/e A0piBHIOBATH 65,5 M? (IO KBAPTHPH), ILIONIA TIOKEXK] B

Kopuopi Oyae nopisHIOBaTH 26,2 M? (m1omi kopuaopy). Toi mioma noxesxi Ha JaHuil

I
T .
MOMEHT Oyne cknanatu S, =S, +S,,

ST =655+262=0917M

BuzHnadaeMo mionny raciHHs MOXKeXKi Ha JaHUM MOMEHT 3a ()POHTOM IOUTHPEHHS

ropiHHs 3a Gpopmysoro (2.5):

s

o 2
S...=n-a-h,m,

T

ne a=6,8 M;n=2; h=>5 merpis.

ITno1a raciHHs MOYKEX1 Ha JaHWI MOMEHT CKJIajac:

Il
Sr.=2:6,8-5=68 Mm%

OTxe, IUIOIIA TaCiHHSA M1 Yac MOXKeXK1 Ha 25 moBepci ckiagae 68 M2,

ApK.
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2.3. JocaigxeHHs Pi3sMYHUX NapaMeTPiB MOKeKi

He6e3neuni YMHHUKK TOXEX1, Takl K IiJBUILEHA TeMIlepaTypa Ta 3aJuMIECHHS
CTBOPIOIOTH HEOE3MEKY Ta 3HAYH1 CKJIQTHOIIII JJIsI MEIITKAHIIIB 1 MOXKEKHUX.

B nopanemiomy, ajis mporHo3dy OoOCTaHOBKHM i 4yac MOXexXl y 28 MOBEpXOBOMY
KUTIOBOMY OYyAMHKY Ha 25 moBeppci, 1 HaJaHHI peKOMEHJalllil 3 opraHi3alii raciHHs
MOKEXK1 Ta MPOBEJICHHS PATYBAIBHUX POOIT, 3MIHCHUMO JTOCHIIKEHHSI TEMIEPAaTypHOTO
peXUMY 1 Ta30Boro oOMiHy (TIOJIOKEHHSI HEHUTPalbHOI 30HM 3aJUMJICHHS) Ha MOXKEXKI.
JIJ1st 1IbOro BUKOPUCTAEMO BIJIOMY METOAMKY BHU3HAYEHHS (DI3SUYHUX MapameTpiB MOKEKI
B oropoxi [58].

2.3.1. Bu3Ha4YeHHS TEeMIIEPATYPHOI0 PesKUMY IOMKEKi.

Po3paxoByeMo cepelHb000'eMHY TeMIEpaTypy HaJl OCEPEIKOM IMOXKEX1 1 Ha PiBHI
1,7 metpa, y aBepei kiMmHaTy Ha 5, 8, 13 XBUIMHAX 3 MOMEHTY ii BUHUKHEHHS. Po3mipu
KIMHAT 3a TlaHoM moBepxiB 5,17x3,33x2,75, BikoHHUH mpopi3 mae po3mipu 1,2x1,5,
JBepHUM mpopi3 po3mipom 0,8x2,2 M. PosramryBanHs mpopi3iB Ha MUIaHI.

3 nosinauka KI'TI nis nepeBuHu y BUpoOax:

U°n — MacoBa IBMAKICTh BUropsHHs 1,11kr/(mM? xB);

Qu — Macona Teriota 3ropstHHs 13800 xJ[x/kT;

V°, — mMTOMa TEOPETHYHA BUTPATa MOBITPs /I TOBHOTO 3ropsHHS 4,2 MY/KT;

N — koedimieHT XiMigHoro Hegonary 0,97;

V1 — niHiiHA BUAKICTE omupeHHs ropinas Bix 0,5 mo 0,8 m/xB.

[Tpuitmaemo MakcuManbHE 3HAYECHHS JIHIMHOI MIBUAKOCTI Il po3paxyHkiB 0,8

M/XB.
1. Po3paxoByemo oy moxexi Ha 5, 8, 13 XBuinHI 11 pO3BUTKY.
1.1. Pagiyc po3BUTKY MOKEX1 Ha 5 XBUJIMHI:
Rl = O,5-V1 ‘T1 = 0,5-0,8-5 =2 M.
@®poHT MOAyM's HE MIMIIOB N0 MPOTWICKHUX CTiH, BUXOAUTH, (hopMa MOKENKI
KyTOBa.
ApK.
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1.2. Tlnomia mokex1 Ha 5 XBUJINHI:

_n-R? 3,14-(2)?

SHO)K
4 4

=314 M.

1.3. Pagiyc po3BUTKY MOXKEX1 Ha 8§ XBUJIMHI:
R>=0,5V1:1,=0,50,88=4 m.
@®poHT IIMIIOB A0 CTIH NPHUMIIIEHb, 1 MpUHAMaE MPAMOKYTHY (OpMY PpO3BUTKY
MOKEXI.
1.4. Tlnoma moxexi Ha 8 XBUJIMHI:

Snoxc = b . RZ, MZ,

ne Ro- pagiyc po3BUTKY MOXkeXk1 HAa 8§ XBUIIUHI;

b - mmpuHa KIMHATH 32 IUTAHOM MTOBEPXY,
Sox = 3,334 = 13,32, M2,
1.5. Paniyc po3BuTKy nokexi Ha 13 XBUIMHI:
Rs =0,5-V1-10 + Vy(t2 — 10) = 0,5-0,8-10 + 0,8(13 — 10) = 6,4 m.
@poHT ModayM's AIUMIOB O BCIX CTIH MPHUMINICHB, MOXKEXKa MPUIAMAE MPIMOKYTHY
dbopMy PO3BUTKY MOXKEXK1, pIBHY IUTOMII KIMHATH.

1.6. IDmoma moxkexi Ha 13 XBHIMHI:

— — 2
Snom— SHpI/IM_a : b, M,

ApK.
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7e a1b - BIANOBIIHO JOBKHUHA 1 LIMPUHA KIMHATHU 3a IJIAHOM TOBEPXY,
SHO)K = 5,17'3,33 = 17,22 M2.
1.7. Ilnomia miagoru NpUMIIICHHS
_ 2
Sni[[_]]_ a- b, M y
7e a 1b po3mipu KiMHATH B TUTaHl (a - JOBXKHHA, b - IIUpUHA),
S]‘[iﬂ_]‘[ = 5,17'3,33 = 17,22 M2.
3a pesynbTaTaMH pPO3PaxXyHKY HAKpPECIMMO CXEMY pPO3BUTKY TIOXKEKi B
NPUMIILIEHHI.
2. BuzHawaemo 3arajpHy IUIOINLYy PO3KPUTHX MPOPI3IB 1 IUIONLY MPOPi3iB, IO
NPAaIOITh HA MTPUTOK.
3a cXeMOI0 PO3BUTKY MOKEkK1 BU3HAYAEMO ILUIOILY POPI3iB, IO PO3KPHUIIUCA.
Ha 5 xBwimHi QpoHT monaym's HOXOAHWTH 0 BIKOHHOTO mpopizy. IloBiTpooOMiH
3MIMCHIOETHCS Yepe3 BIKOHHI ITPOPi3H, IBEPHUN MPOPI3 3aKPUTHH.
[Tnoma mpopi3is:
Snp = SBiKHa =a- b, M21
ne a, b - po3amipu BikHa B 1utadi (1,2 1 1,5 M BiAmoBigHO).

Sp=1,21,5=18 M2

[Tnoma npopi3zy mpaIroyYoro Ha IPHUILINB:

ApK.
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1
SHpI/IHJ'H/IBy = g Snp , TOOTO

SBiKHa = %1,8 = 0,6 M2.

W | =

SHpI/Il‘IJ’II/IBy =

Ha 8 xBUIMHI PO3BUTKY MOKEXKI IJIOLIA TPOPI3Y MPALIOI0YOT0 HA NPUILIUB, Oy1e
JIOPiBHIOBATH ILIOIIi HPHUIUIMBY HA 5 XBUIMHI: Sypunmmy = 0,6 M2,

Ha 13 xBuiMHI pO3BUTKY MOXKEXKI IIOIA MPOPI3Y MPAIIOI0Y0ro Ha MPUILIUB, Oye
aHAJOTIYHOKO: Sypummsy = 0,6 M2,

3. Buznayaemo koeilieHT HAATUIIKY TOBITPSI IO HOMOTpami.

[lo HOMOrpami BH3HAYaEMO KOE(IUIEHT HAJJIUIIKY TMOBITPA, MNPH BIIOMOMY

3Ha4YeHH1 MTUTOMOTO 00'eMy. OTprMaHi1 3HaUEHHS 3aHOCUMO B Ta0J. 2.2.

Tabn. 2.2. KoediiieHT HAAJIUIIKY TOBITPS 32 PO3PAXyHKOBUMU JaHUMHU

Yac, xB HHOH.Ia 2 [nomwa 2 Sr[p/ Stiox St/ Stian Oy
ITOXKECXK1, M IMPUILIINBY, M
5 3,14 0,6 0,191 0,182 4,5
8 13,32 0,6 0,045 0,774 2,3
13 17,22 0,6 0,0348 1 1,8

4, Po3paxoByeMo (paKTUUHHUM MUTOMHUIN 00'€M TIPOTYKTIB TOPIHHS.

Vs = VO + Vo(aty — 1), M¥/kr. (2.7)

Ha 5 XxBUITWMH PO3BUTOK TOXKEXKI:

Vs = 4,86 +4,2(4,5 - 1) = 19,56 m*/xr.

Ha 8 XBUITMH PO3BUTOK TIOKENKI:

Vs = 4,86 +4,2(2,3 — 1) = 10,32 m*/xr.

ApK.
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Ha 13 XBUJIMH pO3BUTOK MOMXKEXKI1

Vs = 4,86 +4,2(1,8 — 1) = 8,22 m*/xr.

5. BuzHayaemo npuBeieHy MacOBY IIBUAKICTh BUTOPSIHHSL PEUOBUHU:

U, =U°(0,3+0,7 /“;—gx) , KT/(M3-XB).

Ha 5 XBUNTMH PO3BUTOK MOXKEXKI:

U, = 1,11-(0,3+0,7,/%) = 0,65 Kkr/(M3xB).

Ha 8 XBUJTMH PO3BUTOK MOXKEXKI:

U, =1,11-(03+0,7 /%) = 0,734 kr/(M3-xB).

Ha 13 xBuiIMH pO3BUTOK MOMXKEXKi:

U, =1,11-(0,3+0,7, /%) = 0,844 Kkr/(M3xB).

(2.8)

6. PozpaxoByemo 00'eMHY TETITIOEMHICTH CEPEIOBHINA B MPUMIIIIEHH] TTPH TMOKEXKI:

C,=125+(0,12+

0,1 Ti

0,25+ a) 1000

, kKJIx/(v2K).

(2.9)

Bum

Apk.

TTiam.

Ne nokym

Jara
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Ha 5 xBujuH po3BUTOK MOXKEXK1 MpUMaeMo mpunyctTumy temmnepatypy t1 = 350°C,

01  (350+273)

C,,=125+(0,12+
P 0,25+4,5 1000

=1,338 xJx/(M>K).

Ha 8 XBUIWMH PO3BUTOK MOXKEXKI MPUAMAEMO MPHUIYCTUMY Temmepatypy tr =

500°C,

01 (500+273)

=1,373 xkx/(M3-K).
0,25+2,3 1000 Aorc( )

C,,=125+(0,12+

Ha 13 XxBuJIMH pO3BUTOK MOXKEXKI MPUUMAE MPUIYCTUMY TemmepaTypy tz = 650°C,

01 , (650+273)

C,;=125+(0,12+
P 0,25+1,8 1000

=1,41 xJIx/(m>K).

7. Po3paxoByeMO 3Ha4Y€HHS MPOBEACHOTO CTYIEHS YOPHOCTI CUCTEMHU IOIyM's —

MOBEPXHS, IO 0OTOPOHKYEN:

E - ! | (2.10)
P 1+0,0022 - (T - 273)
Ha 5 XxBUTWMH PO3BUTOK MOXKEXKI:
1
E 1 = =V,
"7 1+0,0022-350
Ha 8 XBUITMH PO3BUTOK TIOKEKI:
ApK.
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E = 1 -
"2 140,0022 -500

Ha 13 XBUJIMH pO3BUTOK MOMKEXKI:

1
EH 3 = =
7 1+0,0022 - 650

8. Po3paxoByeMo 3HayeHHS CcepeAHbOOO'€EMHOI TemmepaTypu

npuMilieHH1 Ha 5, 8, 13 xBunuHaXx ii po3BUTKY:

HOXKEX]1 B

L= ok (2.11)
Co Vi
AniabaThyHa TeMmrepaTrypa ropiHHs Ha 5 XBUJIMHI:
ol = 09713800 +273=783,7 K.
1,338-19,59
AniabaThyHa TemrepaTrypa ropiHHs Ha 8 XBUIJIMHI:
e = 097138900 | o5 _1217,7 K.
1,373-10,32
AniabaTrdHa TeMiiepaTypa ropiHHs Ha 13 XBUJIUHI:
i = 0.97:13800 | 73 _1427,9 K.
1,41-8,22
9. Po3paxoByemo cepeHR000'€eMHY TEMIIEPATYPy MOXKEKi:
ApK.
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n'snoxc'Umi'C i Vi
60-G,-E, Sy T,y

T, =0,66-T,,(

Cepennbo00'eMHa TeMIEpaTypa MoxKexi Ha 5 XBUJIUHI:

0,97 -3,14-0,65-1,338-19,59
60-5,7-10.0,56-81- (783,7)

T, =0,66-783,7 - ( )" =485,6 K.

Cepennbo00'eMHa TeMIepaTypa Moxexi Ha 8 XBUJIUHI:

0,97-13,32-0,734-1,373-10,32
60-5,7-10*.0,48-81-(1217,7)

T, =0,66-1217,7 - (

CepenHb000'eMHa TeMIIepaTypa moXkexxi Ha 13 XBUIIMHI:

0,97-17,22-0,844 -1,41-8,22
60-5,7-10.0,41-81-(1427,9)

T, =0,66-1427,9 - ( )% =812 K.

Ha 5 xBunuui T,1=485,6 K t1 = 212,6°C
Ha & xBuinni1 T,=728,5K tp = 455,5°C
Ha 13 xBuiuHi T3 =812K t3 = 539°C

)% =7285 K.

(2.12)

[TopiBHSBIIM OTpUMaHI 3HAYEHHS TEMIIEpATyp 3 MOMEPEIHBO OOpPaHUMH, BapTO

3poOHUTH BHUCHOBOK TPO T€, 1[0 BOHH BIAPI3HAIOTHCS APYT BiA Apyra Ouen HiXK Ha 5%,

TOMY 3p0OOMMO PO3PaXyHOK CEPENHBO0O'EMHOT TEMITepaTypH MO APYromMy HaOIMKEHHIO.

10. PozpaxoByeMo 00'eMHY TEIUIOEMHICTh CEPENOBUINA B TMPUMIMIEHHI TPH

MOXKEXKI.

Ha 5 xBunuHI po3BUTKY TOXKEXKI MPpUAMae mpumycTuMy temmnepatypy t1 = 212,6°C,

HVYII3Y. 2. 25-13/21.89. ItaAPT. PI13-01
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01 ) (2126+273)

C,,=125+(0,12 +
P 0,25+4,5 1000

~1,318 kJIx/(M3K).

Ha 8 xBunuH1 po3BUTKY NOXexX1, to = 455,5°C,

01 ) (4555+273)

C,=125+(0,12+
P 0,25+2,3 1000

=1,367 xJx/(M°K).

Ha 13 xBuiuHi, t3 = 539°C,

01 , (539+273)

C,=125+(0,12+
P 0,25+1,8 1000

=1,388 xJx/(M°K).

11. Po3paxoByeMoO 3HAUEHHS MPUBEACHOIO CTYMEHS YOPHOCTI CUCTEMH "MOIyM's -
HOBEPXHS, 110 OOTOPOJIKYE.

Ha 5 xBuiuH1 po3BUTKY MOXKEXKI:

1

E_, = = 0,68.
P’ 1+0,0022-212,6
Ha 8 xBuiuHi:
1
En 2= =Y
¢ 1+0,0022 -455,5
Ha 13 xBumHi:
El‘[ 3 = 1 =Y,
> 1+0,0022-539
ApK.
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12. Po3paxoByemMO 3Ha4YeHHS CEpPEAHBOOO'EMHOI TeMHEepaTypu MOXKEXl B
npuMiiieHH1 Ha 5, 8, 13 XBUIKHI 11 pO3BUTKY.
AniabaTuuHa TeMiiepaTypa rOpiHHS Ha 5 XBUJIMHI:
o = 09713800, »73_ 7914 K.
1,318-19,59
AniabaTruHa TeMriepaTypa ropiHHS Ha 8 XBHJIMHI:
o = 2912300 57312019 K
1,367 -10,32
AniabatuuHa TemiiepaTypa ropinHs Ha 13 XBUITUHI:
o = 0.97-13800 | 573 _1446,2 K.
1,388 -8,22
13. Po3paxoByeMO cepeIHb000'EMHY TEMIEPATYPY MOXKEKI.
CepenHp000'eMHA TeMIIepaTypa MoKeki Ha 5 XBHIIMHI:
TT _ 0,66 ) 791’4 ) ( 0,97 . 3,1%110,65 1,318 19,59 3)0,17 — 480,6 K.
' 60-5,7-107-0,68-81-(791,4)
Cepennb000'eMHa TeMIIEpaTypa MOXKeEXKi Ha 8 XBUITUHI:
T. —0,66-1221,9 0,97 -13,3_21i0,73-1,367 -10,323)0117 _ 7193 K.
: 60-5,7-107-0,5-81-(1221,9)
CepenHb000’eMHaA TeMIiepaTypa Noxkexi Ha 13 XBUIKHI:
ApK.
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0,97-17,22-0,844 -1,388 - 8,22

T, =0,66-1446,2 - ( -
: 60-5,7-107-0,46 -81- (1446,2)

)" =823,6 K.

OpepxaHHs  3HAYE€HHS  CEpEeIHBOOO'€EMHOI  TeMIepaTypd MPaKTUYHO  HE
BIIPI3HSAIOTHCS BiJl MONEPEIHBO MOBTOPHO OOpaHUX 3HAYEHHSX, TOMY MOKHA IIPOBOAUTH

PO3paxXyHKHU Jai, MPUHAHSABILINA HACTYIIHI 3HaY€HHS TEMIIEPATypU:

Ha 5 XBWJIHHI NOXKEX1 T1:=480,6 K t1 = 207,6°C
Ha 8 XBHWJINHI MTOXKEX]1 T, =723K t, = 450°C
Ha 13 XBHJIMHI ITOXKEXK]1 T3 =823,6 K t3 = 550,6°C

14. Buznauaemo 0e3po3MipHi KOOPAUHATH 3aJaHUX TOYOK.

Touka 1 X1=0M; Y1=2,75m;

Touka 2 X2 =5,17 m; Yo=1,7wm;

15. Po3paxoByeMo 3HaU€HHs Temnepatypu B Toulll X1 Y1 1Toumi Xz Yo Ha 5, 8, 13

XBUJIMHAX PO3BUTKY TTOKEXKI:

Y X
T,, =T7(08+02--)(1,33-——~—).K, 2.13
xy, = 1 Y0)( ) (2.13)

0

ne X, - MOJIOBMHA BiJICTaH1 BiJl IIEHTPA MOXKEXK1 10 KOHCTPYKIIi, 0 0OTOPOJIKYE,
a/2:5,17/2=2,585 wm;
Y, - MOJI0OBMHA BUCOTH IpuMiteHHs b/2:2,75/2=1,375 m.

Touka 1 Ha 5 XBUJIMHI PO3BUTKY MOMXKEXKI:

215y 33 Lgs) 767,03 K.

T,,. =480,608+02°
i 1,375 0+L5

Touka 1 Ha 8 XBUIIMHI PO3BUTKY MOXKEKI:

ApK.
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2,75

T,y. =72308+02———
o 1,375

)(1,33-0) =1153,9 K.

Touka 1 Ha 13 XBWINHI PO3BUTKY MOXKEXKI:

2,75

T,,. =8236(08+02——
o 1,375

)(1,33-0) =1314,9 K.

Ha 5 xBunuHi noxexi ty1,y1 = 767,03 — 273 = 494°,
Ha 8 xBunmHi noxexi ty1,y1 = 1153,9 — 273 =~ 881°.
Ha 13 xBunuai moxexi txy1 = 1314,46 — 273 ~ 1041,5°.

Touka 2 Ha 5 XBUJIMHI PO3BUTKY MOMKEXKI:

T, ,. =480,6(0,8+ 0,2£)(l,33 — 217 ) =467,97 K.
2 1,375 2-517+ 2,585
Touka 2 Ha 8 XBIIMHI PO3BUTKY MOXKEXKI:
T,,. =723(08+ 0,2£)(1,33 — 217 ) =703,99 K.
e 1,375 2-5,17 + 2,585
Touka 2 Ha 13 XBHJIMHI PO3BUTKY MOKEXKI:
T,,. =8236(08+ 0,2£)(1,33 - 217 ) =801,95 K.
2ree 1,375 2-5,17 + 2,585

Ha 5 xBunuHi noxexi tx,y, = 467,97 — 273 = 195°C.
Ha 8 xBunmHi moxexi tx,y» = 703,99 — 273 = 431°C.
Ha 13 xBunmHi moxexi tyoyz = 801,95 — 273 = 529°C.

Bum

Apk.
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bynyemo rpadgik 3MiHM CepeHbOOO'€EMHOI TeMIepaTypu 1 TeMIeparypu B

3a3HaueHUX Toukax (puc. 2.1).

to,Cc A

1400

1200

1041
1000 -

881
800 -

207.6 3

195

Puc. 2.1. I'padik 3miHM cepenHbO00'eMHOT TEMITEPATYpHU 1 TEMIIEPATYPH B 3a3HAUCHUX TOUKAX:
1 — xpuBa 3MIHU TEeMIIEpPAaTypH B MEPIIiil TOYIl; 2 — KpUBa 3MIHH CepPeIHbO00'eMHOT TeMIIepaTypu;
3 — KpHuBa 3MIHHM TeMIIepaTypy B IpYTii ToUIIi

2.3.2. BuzHa4YeHHS MOJI0KEHHS HelTPAJIbHOI 30HU ra3000MiHY HA MOMKEKI.
Temmneparypa Ta3iB mpuU TMOXKEXKI ICTOTHO 3MIHIOETBCA 3a yciM 00csSToM
MPUMIIIICHHS: BOHA BHUIIE CEPEIHHLO00’€MHOI HAJl OCEPEIKOM TOXKEKI 1 HUKYC B HIKHIN

30H1 yIQJIMHI BiJ] OCEPEIKY MOXKEXKI.

ApK.
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[Ipy mnoxexi B NPUMIMICHHSIX MOXHA BHJIUIUTA 30HM 3 MIJBULIEHOIO
TEMIIEPaTypoIO, JI€ BOHA JOPIBHIOE 200 BHUILE CEPEIHBOOO’ EMHOT TEMIEPATypU MOKEXKI 1
30HY 31 3HMKEHOI TEMIEPATypolo, 1€ BOHA JOPIBHIOE TEMIEPATYpl HABKOJIHUIIHBOIO
CEpEOBHILA.

Mix 30HOIO 3 BUCOKOIO TeMIepaTyporo (00jacthk BUCOKOTO TUCKY) Py >P, 1 30H010
3 HHU3bKOIO Temmeparyporo (o0xacTe po3psikeHHs) Pn<P, yTBopuThbcs 30Ha piBHUX
TUCKIB, Jie TUCK P =P, nopiBHIOE aTMOC(hEepHOMY.

[lonoxeHHsT 30HM PIBHUX THUCKIB BHU3HA4a€ 0OJACTh MPUMILIECHHS, 3alIOBHEHOTO
CBDKUM TOBITPSIM, JiIe poOOTa 0COOOBOTO CKJIAAy MOXKEKHO-PITYBAIBHUX MIAPO3JILIIB
MOK€ 31HCHIOBaTHCS 0€3 BUKOPUCTaHHS 3acC00IB I1HIMBIAYaJIbHOI'O 3aXUCTy OpraHiB
JTUXaHHS.

Po3paxyHnkoBa QopMyna s BU3HAUCHHS TIOJIOKEHHS 30HM PIBHHX THUCKIB

(HelTpanbHOI 30HM) Ma€ BUTJISA:

h =, M’ (2.14)

ne H — moBHa BHucoTa Mpopi3y, yepe3 KUl 3/11HCHIOETHCS TTOBITPOOOMIH, M;

Tur — TEMIEpaTypa NpoayKTiB ropiaus, K;

T, — Temmieparypa nositps, °K, 273 + 20 = 293 °K.

VY Hamomy BHUMAJKy, KOJU MOBITPOOOMIH 3IMCHIOETHCS Yepe3 OJHE BIKHO, Yepe3
BEPXHIO YACTUHY MPOPI3y MpPAIfIO€ HA MIPHUILIUB CBIXOTO MOBITPSI.

BukonaemMo po3paxyHKH HEWUTpalbHOI 30HW 3aaumiieHHs Ha S5, 8, 13 xBuiuHi
PO3BUTKY MOXKEXI.

Bucota HeliTpalibHOT 30HU HA 5 XBUJIMHI MTOMKEXKI:

hg = % = 0,69 M.
1+3
293
ApK.
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Bucora HeHTpanbHOT 30HM Ha 8 XBUJIMHI MOXKEXI:

Bucora HelTpanbHOi 30HU Ha 13 XBUIIMHI MOXKEXKI:

he = _ s 0,62 wm.
823,6

293

H3

1+3

Hakpecnumo cxemy po3TalllyBaHHS HEUTpadbHOI 30HU 3aauMIIEHHS (puc. 2.2)
3TiTHO PO3PaxyHKOBUX JaHUX, BUCOTY HEUTpPaJIbHOI 30HU Ta3000MiHY IMOKaXEMO B

TaOJTNYI:

v
=2.75

;

a=5,17

7, XBAI. | hus, M
5 0,69
8 0,64
13 0,62

Puc. 2.2. Cxema po3rauryBaHHs HEUTpaIbHOT 30HU

ApK.
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2.4. Po3paxyHOK cuJI i 32c00iB /I TaCIHHS MOXKEKi

2.4.1. Po3paxyHok cuu i 3aco0iB (1 BapiaHT).
BukoHaeMo po3paxyHOK cHJI 1 3ac00iB HEOOXIIHMX JJis TaciHHS MHoxexl mo 1
BapianTy. [loxxexxa BuHMKIA Ha 1 moBepci 28 MOBEpXOBOro OYAMHKY:

Busnayaemo noTpiOHy KUIBKICTh CTBOJIIB JI JIOKai3allii MOXKeX1 B KBapTUPI:

QFaC S . I Za_c

oTp  __ “~rac

crB.B T
QCTB.E QCTB.E

rac

T

(2.15)

> >

ne Srac — IUIOIIA TACIHHS MOXKEXK], 1110 BU3HaueHa y 1.1. 3.2.1. 3a (2.5);
I"*s — inTencuBHicTh nogasanus BI'P, no nosigkosum ganum 0,06 11/(m?-c);

Qcrs.5 — BUTpaTa ojiHOTO cTBOJIa «b» = 3,7 n/c mpu Hanopi 40 M Bo. CT.,

w  25-0,06

ctB.b T

~ 0,41 npuiimaemo 1 ctBon «B».

VY naHOMy BHMAJKy pO3paXyHKOBHM IIUISXOM MOKHA BH3HAYUTH IApaMETPH IS
BU3HaYeHHS Q**orp, TOOTO BU3HAYMMO KUIBKICTH CTBONIB «b» Ha 3axucT, BUXOASYU 3
Bumor Cratyty [1] # iHIIMX KEpiBHUX JOKYMCHTIB 3 IMOXKEKOTAaCiHHS. 3BiICH BHXOIMTH,
10 JIJIs 3aXMCTy HEOOXITHO IMOJaTH OAWH CTBOJ «b» Ha y mpuUMIIEHHs Ha MOBEpCi 110
po3TalioBaHe HaJ TUM IO TOPUTH 1 OAUH CTBOJ «b» B CyMiKHY KiMHATy 3 TOIO i€

BiIOYBA€THCS TOPIHHS.

OTtxe, 3arajbHa KUTBKICTB CTBOJIIB Ha 3axucT Oyne: N =2 crBonu «by.

ctB.b

3arangpHa KUTBKICTh CTBOJIIB «b», 110 MOTpiOHA AT 3aXMCTY 1 TaCiHHS TOXKEXK1 Oy/e

JOPIBHIOBATH

N> =N+ N =1+2 =3 crBonu «b». (2.16)

ctB.b ctB.b ctB.b

ApK.
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Busnayaemo notpiOHy BUTpaTy BOJY Ha 3aXUCT:

Qsax — NZiX QCTB.B :2-3,7:7,4 J/c.

noTp BB

Busnayaemo notpiOHy BUTpaTy BOJAM Ha TaCiHHS:

Qrac =S . Izac :250,06 :1,5 a/c.

notp ~ “rac

Busnavyaemo 3aranbHy NoTpiOHY BUTPATy BOJM Ha FaCiHHS 1 3aXUCT:

Qsar _QFaC +Q3ax :1,5+7,4:8,9 H/C.

norp < norp oTp

Busznayaemo pakTtuuHy BUTpaTy BOJM JUIsl TACIHHA 1 3aXHCTY:

Qjax = Nems - Qe =1:3,7=3,7 wc.

dakTHYHA BUTpaTa BOJAU Ha 3aXUCT Oyje JOPIBHIOBATH MOTPIOHINA BUTpATI:

3ax :Q3ax = N*™* :23,7:7’4 J/c.

(ak TOTp e crsb

3BijacH:

Qi = Qi T Qe =37 +7,4=111 n/c.

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

[TepeBipsieMo BHKOHAHHS yMOBH JoKamizamii moxkexi: Qi >Q™ | omke, ymoBa

(hax oTp ?

JoKai3aiii JoTpuMyeThes, Tomy 1o 11,1>8,9 n/c.

JIs1 MOBHOT JIoKami3allii moXkexk1 HeoOXiIHO moaaTu Tpu cTtBoau «by». OmgHak, npu

rOopiHH1 MeOJIiB, MOPOJIOHY, BUPOOIB 3 MOJIMEPHUX MarepialliB y KBapTupi Ta ii 00'eMi

HVYII3Y. 2. 25-13/21.89. ItaAPT. PI13-01
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CTBOPIOETHCS BUCOKA TEMIIEPATypa, y MPOAYKTaX TOPiHHA Oy1yTh 3HAXOAUTHCS TOKCUYHI
PEUYOBHUHHM, IO YTBOPSATHCA IPH TEPMIYHOMY PO3KIaJaHHI MPOAYKTIB ropiHHa. OTxke,
0COOOBMIl CKJaja, IO Mpalloe B 3aUMIEHIA 30HI, MOBHMHEH OYTH B 130JIOIOYMX
MPOTUTa3aXx.

ToOto, HeoOxinHO moaatu 3 cTBoM «b», koxkeH cTBo «b» y cknani nanku ['JI3C.
Ane 2 BiAAUIEHHS MNEPLIOro MIAPO3JUTY, IO MPUOYIM MO NEPIIOMY MOBIIOMJIEHHIO B
cTaHl 3a0e3neunuTd podoTy Tinbku Jumie aBox JaHok [JI3C. B upomy Bunaaky
HEOOX1IHO JI0JIaTKOBO 3aJIyYUTH OJHE BIIJUICHHS JJIS MOJABaHHS OJHOTO cTBoja «b» y
ckiani ganku ['JI3C, a TakoX MO pATYBaHHIO JIOJEH 13 30HU CHJIBHOTO 3aJMMJICHHS,
TOOTO 3 MOBEPXIB OYAMHKY 1110 PO3TAILIOBAHI BUILIE.

3a rapHI30HHUM PO3KJIaJIOM BHI3/IIB Ha JaHUW 00'€KT BUCWIAKOTHCS MiIPO3ILIN 3
BUKJIMKOM Ne2, TOMY MipO3JiJIiB, 10 NMPUOYBAOTh HA TOXKEXKY Oy/ie AOCTaTHBO IS il
JIOKaui3arii 1 JIIKB1aali.

2.4.2. Po3paxyHok cuJ i 3aco0iB (2BapiaHT).

BukonaeMo po3paxyHOK cwil 1 3acC00iB HEOOXITHUX ISl TacCiHHS TOXEXkKI 1Mo 2
BapianTy. [lokexxka BUHMKIA Ha 25 moBepci 28 MOoBepXOBOro OyAMHKY:

Buznaunmo moTpiOHY KUIBKICTH CTBOJIIB Ha JIOKAJI3aIlil0 TMOXKEX1 B KBapTHPi 3a

dbopmymoro (2.15):

rac rac
rac  __ QHOTP Srac ) Is

= , T,

ctB.b T
QCTB.B QCTB.B

1€ Srac — IUIOIIA TACIHHS MOXKEXKI, 110 BU3HaueHa y 1.11. 3.2.2. 3a (2.5);

I"*s — inTeHcUBHicTh NonaBaHHs BI'P, no nosiakosum ganum 0,06 11/(M?-c);

Qcrs.5 — BUTpaTa ojfHOTO cTBOJIA «b» = 3,7 n/c mpu Hamopi 40 M Bo. CT.,

W _68-0,06

ctB. b T

~1,1 npuiimaemo 2 ctBonu «b»,

- OJIMH CTBOJ «b» Ha raciHHSA MOXEX1 B KBAPTUPI;

ApK.
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- oauH cTBOJI «b» Ha raciHHs MoXxexi B KBapTUPI Ta KOPUIOPI, a TAKOK 3aXUCTY
CYCIJIHIX KBapTHP.

VY naHomy BUIAAKY pO3pPaxyHKOBHM IUIAXOM CKJIaJHO BUSHAYUTH NapameTpH, s
BU3HAYEHHs MOTPIOHOI BUTpaTH BOAM Ha 3aXUCT Q**orp, TONI BHU3HAYAEMO KIJIBKICTh
cTBOJIIB «b» Ha 3axucT, BUXOJA4u 3 BUMOr CTaryTy Ta IHIIMX KEPIBHUX JOKYMEHTIB
MOKEKEraciHHs. 3BIJICU BUXOUTh, IO JUIS 3aXUCTY HEOOXITHO MOJATH:

- oH cTBOJ «b» y IpUMIILIEHHs HaJl TOBEPXOM JI€ BIIOYBA€ETHCS MOMKEXKA,

- oMH CcTBOJN «b» Ha 3aXMCT CYCIIHIX MPUMIIIEHb Ha MOBEPCI U0 PO3TAalIOBAaHUMN
BUIIE TOTO JIe BII0YBAETHCS TIOXKEXKA,

- oJuH cTBOJ «b» y MpUMIIIEHHsS] HA MOBEPCl IO PO3TAIIOBAHUN HUXKYE TOTO €
BIZIOYBA€THCS MOMKEXKA.

3BiJICH 3arajibHa KIIbKICTh CTBOJIB «by» Ha 3axuct Oynxe: N’ =3 ctBonu «b».

ctB.b

3aranbHa KUTBKICTH CTBOJIIB «b» Ha raciHHs i1 3axucT 3a (Gopmynow (2.16) Oyne

JIOPIBHIOBATHU

N =N™ _ + N _ =2+3 =5 crBomiB «b».

ctB.b ctB.b ctB.b

Busnadaemo notpiOHy BUTpaTy BOJM Ha TaciHHs 3a popmyiioro (2.18):

Q™ =S_ -I™ =68-0,06=4,08 x/c.

H(Yl'p:

Busnagaemo notpiOHy BUTpaTy BOJM Ha 3axHCT 3a hopmyroro (2.17):

anx = 3ax .QCTB"B" :3'3,7 :11,1 H/C.

HEOOX HEOOX

Busnavyaemo 3araipHy MOTpiOHY BUTpPATy BOJIW Ha TaciHHSA 1 3aXHCT 32 POPMYIIOI0

(2.19):

Q3ar _QFaC +Q3ax :4,084—11,1:15,18 a/c.

notp < mnorp noTp

ApK.
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Busnayaemo (pakTuuHy BUTpaTy BOJM ISl TACIHHSA 1 3aXUCTY 3a (hopmyioro (2.22):

Qe = Qe + Qi /€

dakTUyHa BUTpATa HA raciHHs 3a popMmyioro (2.20):

Qi = Nins * Qe =2°3,7=7,4 n/c.

dakTUYHA BUTpaTa BOJAU Ha 3aXUCT 3a hopmyior (2.21) mopiBHIOE:

sax :anx = N3ax :3‘3,7 :11,1 H/C.

(ak TOTp ceb et b

3BijacH:

Quuc = 7,4+11,1=18,5 n/c.

IlepeBipseMO BUKOHAHHs yMOBH JoKanizauii noxkexi: Qg > Q. . omke, ymoBa

JIOKaJi3aIii JOTpuMyeThes, Tomy mo 18,5>15,8 1/c.

[Tepmi migpo3aiau 1o npuOyBarOTh HA MOXKEXKY JOKaII3yBaTH il HE 3MOXKYTh, TOMY
110 MOJIaBaHHs BOJIM Ha PiBEHB 25 MOBEPXY, BIAMOBIAHO JO BUMOT IO TaCiHHIO TTOXKEXK Ha
BHUCOTU OY/iBEJIb, IOBUHHO 3JIIMCHIOBATHCS TEepeKadyBaHHSIM 3 Hacoca B HACOC — OJIHA
Al ycTaHOBIIOETHCS Ha JIKEPENO BoAonocTadanus, apyra ALl — 61 Bxoxy no OyauHKy.
3a TaKTUYHUM 337 yMOM T0KEKa Ha 25 oBepCi, TO HEOOXITHO MOJATH BOAY Ha PiBEHB 26
MOBEpPXy Ha 3aXWCT, ajle Iojadya BOAW Ha piBeHb 26 IOBEpPXy 1 BHIINEC IMOBHHHA
3/1iliCHIOBATHCS Yepe3 MPOMIKHY eMHIicTh (00'eMoM 2-3 M®) i HEpPEeHOCHY MOTOIOMIIY,
ycTaHOBJIeHHUX Ha piBHI 20-25 moBepxiB. ToOTO HEOOXiTHO YCTAHOBUTH JOJATKOBO JIBi
All, aHamoOrYHUM CIIOCOOOM Ha JKEpEesIo BOJIONOCTAYaHHs IS 3a0e3mnedeHHs] poOoTH
MEPEHOCHOT MOTOIIOMNMW [JI1 MOJAaBaHHA BOAW Ha 26 moBepX. /[l BUKOHaHHSA

MOCTABJICHUX 3ajJa4 HEOOXIMHO 3aJIATH 3HAYHY KUIBKICTH OCOOOBOTO CKIamy, 1 s

ApK.
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KOHTPOJIIO 33 PyKaBHUMH JIIHISIMA HEOOX1THO 3aJIMILIUTHU [IOCTH 3 PE3EPBHUMU PYyKaBaAMH,
3 PO3paxyHKy OJIMH TOCT Ha OJMWH PyKaB PYKaBHOI MariCTpaJibHOi JIIHII IPOKJIaJEHO1
BEPTUKAJIBHO. A TaKOX MNpU TOpiHHI MeOJIB, MOPOJOHY, BHpPOOIB 3 MOJIMEPHUX
MarepiaiiB y KBapTupi, B ii 00'eMi CTBOPIOETHCA BHCOKAa TEMIlepaTypa, y HPOAYKTax
ropiHHS OyIyTh 3HAXOJMUTHUCA TOKCHYHI PEYOBHHH, IO YTBOPATHCSA MPU TEPMIUHOMY
pO3KJIaZaHHl MPOAYKTIB TOPIHHS, OTXE, MOXexa Oyne CyNpoBOJXKYBATUCA CUIBHUM
3angumiieHHsM. [Ipu pomy, HeoOXigHO OyJe MPOBOAUTH PATYBaJbHI POOOTH 3 MOBEPXIB
IO pO3TalllOBaHl BHINE, 1 OCOOOBMI CKJIaJ IO 3aJiSHUM [Js1 NPOBEIEHHS pPOOIT Yy
3aauMIIeHI 30H1 ToBUHHME 3Haxoautucs y 3130/[. Takum uumHOM, A JIOKai3aii
noxkexi mnotpioHo 5 crtBoniB «by», ski moBuHHI mnonaBatucs nankamu [JI3C, ane
IAPO3AUIM K1 MPUOYIM Ha TMOXEXKY (3a BUKIMKOM Ne2) He 3MOXYTh 3a0e3MedyuTH
po6ory n'stu nanok I'JI3C.

3 orysiy Ha BHINE BUKIIQJICHE, 33/1a4y MO TACIHHIO MOXKEXK1 MOXKYTh 3a0€3MEUNUTH 1
BUPIIIMTH MIAPO3AUIH, 110 MPUOYBAIOTH 32 MIJABUIIICHUM HOMEpPY BUKIUKY No3.

Busnadyaemo notpiOHY KUIBKICTH CTBOJIB «b» Ha raciHHsS mokexi 3a ¢GopMysioro

(2.15):

rac  __ Qgiip _ S c |§ac . 680,06

Ta

ctB.b T
QCTB.B QCTB.B 3’7

~1,1  wr.

[Tpuitmaemo 2 ctBosIM «b».
[IpoananizyBaBIIM CHUTYyaIlifo, IO CKJajJacsi HAa MOMEHT NPHUOYTTS OCTaHHBHOTO

MIAPO3IILUTY Ha MOXKEXKY, CIiJT 3pOOUTH BUCHOBOK IPO T€, M0 MOTPiOHA KUTHKICTH CTBOJIIB

3ax

Ha 3aXUCT 3aIUIUThCA y KuibkocTi N 5 = 3 ctBOIM «b».

TakuM 4HMHOM, 3arajabHa KUIBKICTH CTBOJIIB JJIS JOKaIi3alil IOKEX1 3aIUIIacThCS
piBHOIO 5 cTBONaM «by.
BucHoBok: MakcumanpHy IUIONIY TIOKEXKI BapTo MpUHAMATH HAa MOMEHT

30CepeIKEHHS CHJI 1 3ac001B, IO MPUOYIH O BUKIHKY Ne3.

ApK.
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CtBosiv Ha raciHHA MNOXexi momaroTbes Jgankamu ['JI3C, Tomy nns mikBigari
MOXEXK1 1 SKICHOI poOOTH MIAPO3AUTIB HEOOX1IHO cTBOpUTH pe3epB naHok ['/I3C Ta ix
MarepiajibHe 3a0e3MeUeHHS.

Busnauaemo 3aranbHy (pakTUYHY BUTpaTy BOJM Ha TAaCIHHS MOXKEX1 1 3aXUCT 3

dbopmynoro (2.22):
Qupax = Qoparc + Qe /65
Qé)a;K = NZ;(;B ) QCTB.B + Nz’ng ) QCTB.B =2- 3;7 +3- 3’7 :1815 a/c.

[lepeBipsiemo 3abe3nedeHicTh 00'eKTa BOJIOIO NPH MOXKEXK1. TUCK y BOJOMPOBITHIN
mepexi 30 M BoA.CT., ckiaaae: mo np. baxaHna i1 nepumerpy 28 MOBEpXOBOro OYIHWHKY
npu aiamerpi mepexi 200 mm - 110 n/c. orxe, ¢pakTuyHa BUTpaTa BOJAM HA TACIHHA 1
3axucT JopiBHIOE 14,8 7/c, 10 MUIKOM  3a0e3MedYyeThcs  BiJl  30BHIIIHBOTO
POTUIIOXKEKHOTO BOJIONOCTauyaHHs. BojoBiamaya BOIONPOBOAY 3HAYHO TEPEBUIILYE
dbakTU4YHY BUTpPATy BOAW, 1 IS i1 BIZOOPY JOCTaTHHO TIOXKEKHHX TIIPAHTIB IS
YCTaHOBJICHHS MOTPIOHOT KUTBKOCTI MOXKEXKHO-PITYBATLHUX aBTOMOOLITIB.

Busnauaemo rpaHuuHy Bijncrtanb mnojaBaHHsa BI'P. [Ins momaBaHHsS cTBOJIB, 3
ypaxyBaHHSIM BUKOPUCTaHHS HAaCOCIB Ha MAaKCHUMAaJbHY MOTYXKHICTh MPUIUMAEMO CXEMY
OIEPAaTUBHOI'O PO3rOpTaHHS 3 ypaxyBaHHsAM BuMor [13]. JlaHa cxema omepaTHBHOIO

posropTanHs (puc. 2.3) Moxke OyTu MPUIHATA 32 PO3PAXYHKOBY:

/HSO
—F : ~@50
\ﬂso

ﬁj s ﬁso
= | ~@50

\ﬂso

Puc. 2.3. Cxema ONICPATHBHOTO PO3ropTaHHA IJId TOJaBaHHA BOJAN

ApK.
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H -(H tZ +Z

' M, (2.23)

ne H, — namip Ha Hacoct; Hy, = 110 M Boa. cT. (Ipu BUKOPUCTAaHHI HAcCOCa HA MOBHY
MOTYXHICTB);

H.p — Hanip y npuiani, 40 M BoA. cT.;

Z, — niniioMm MicteBocTi; Zy = Npogepxa:Niosepxis = 2,75-25 = 68,75 Mm;

Z,p,— BUCOTA NigoMy npunany; Znp = 0,5 M.

MakcuMarnbHa BIZICTaHb Bl TOJIOBHOTO aBTOMOOLIS JI0 MiA'i31y:

110 — (40 + 68,75 +0,5)
0,015-(11,1)?

-20=8 M.

I'P

BusHnadaemo BifiCTaHb MK TOXXEXKHO-PATYBAIBHUMH aBTOMOOUIAMH (B pyKaBax)

Impu HO,IIa‘{i BOJM IICPCKAYyBaHHIM

— + —
__H, (HBXZ_ Z,) _ 90—(80 +1)2 — 4 pykaa, (2.24)
5.Q 0,015-(11,1)

ne Hy — namip Ha Hacoci, 90 M Bo. CT.;

H,x — Hamip Ha BXO/1 B HacoC, IpH MepeKkadyBaHHI 3 Hacoca B Hacoc, Hyx = 80 M
BOJI. CT.;

Z,, — miaiioM MicuieBoCTi, mpuitmeMo Zy = 1m.

Busnagaemo 3aranpHy MOXKEKHO-PATYBATBHUX aBTOMOOLTIB — All!

Ny = Qe _185 =1,67 npuiimaeMo 2 MaluHH. (2.25)
Q 111

ApK.
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Busnayaemo mnoTpiOHY KUIBKICTb OCOOOBOTO CKJIAaay MOKEKHO-PITYBAIbHUX

MIAPO3LIIB 715 3a0€3MeUeHHs ONEePaTUBHUX J1i MO TaCIHHIO MOXKEXK1:
No.c. = 3'NFH3C + 1'NHB + 1'Np.M.J1. + 1'Np03r+ 2'NMH + l'N3B y 00i6: (226)

ne 3-N'BC _ kinpkicTs 0cif, 10 TPAIOIOTE 31 CTBOJIAMY B CKJIai JIAHKH;

1-N" _ kinpkicTb oci0, mo 3aisHi Ha nocrax 6e3nexu I'J13C;

1-Np.mn — KUIBKICTB OCI0, 1O 3a/1iH1 HA KOHTPOJI1 32 PyKaBHUMH MaricTpalibHUMHU
JHISIMU, TTPOKJIAJICHUX BEPTUKAIIBHO;

2-Nyn — KUIBKICTh 0Ci0, 1110 3aj1s1H1 11 podotn Ha MII, 3 MPpOMIKHOIO EMHICTIO 1
pO3ranyKEHHIMU;

1-N,; — KUTBKICTB 0C10, 1110 3a1iH1 B Oprasizaiiii 3B's13Ky (a00 3B'SI3K0B1),
Noe. =3:5+15+16+1.3+2-4+3=40ocib.

Busnauaemo moTpiOHY KiIBKICTh BIAJIUIEH HA OCHOBHHUX TOXKEKHO-PSATYBaJTbHHUX

aBTOMOOUISX 3arajbHOTO IIPU3HAYCHHSI.

N. = % = 47? =10 BigaijcHb. (2.27)

B1

ToOGto ana raciHHS TOXeXi Ha 25 moBepci 28 MOBEPXOBOTO OYAMHKY, JUIS
MPOBEACHHS PATYBAIBHUX POOIT, HEOOXITHO 30CEPEIUTH CHIIM 1 3aCO0M 32 BHKIUKOM
Ne3, srigno posknamy Bui3ay minpo3autiB JHinpoBeskoro parionHoro rapHizony OPC 113
(M. Juimpo).

Bun ta KinpKIiCTh cHeIiaabHOI TEXHIKM BH3HAYAEMO 3 ypaxXyBaHHSIM HEOOXITHHX
i1, HampaBIICHUX Ha 3a0e3MeUeHHs YCIIITHOTO TaCiHHS MOXEX] Ta pATYBaJIbHUX POOIT, a
caMme:

I'’13C AP3 CII anist 3aMiHu BIAIpalbOBAHUX aMaparis;
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AP-2 AP3 CII g npokiafgaHHs pyKaBHUX JIIHIA Ta 3aMiHU pyKaBiB;

AI-30 19 MIIPY nns 3a0e3medyeHHsT ONEpAaTUBHUX Jid 3 TaciHHS TOXEXI,
pATYBaHHS Ta eBaKyalli JroJeH 13 Oy1iBii 3 BULIE pO3TAIIOBAHUX IMOBEPXIB.

[Hma cnemianbHa TEXHIKA BU3HAYAETHCA 3 ypaxyBaHHSAM HEOOXITHUX Al MO

pimenHto KI'TL.

OCHOBHI MMOKa3HUKW PO3PAXYHKY CHJI 1 3aC001B 32 2-M BapiaHTOM T'acCiHHSI MOXKEXKi

3aHECeMO Y 3BeJIeHY Ta0muirio 2.3.

Tabn. 2.3. OCHOBHI MOKa3HUKH PO3pPaxyHKY CUJI 13ac00iB 3a 2 BapiaHTOM

IarencuBHI | KUIbKICTB ) )
; KuipkicTh 3arajibHa . ) )
Iloma | ctb CTBOJIIB ) BonoBinna | KuibkicTh
. CTBOJIIB Ha | BUTpaTa ) o
racigHgs | mojgaBaHHS | HA ya MEpexX1 | BIAAUICHb
) 3aXUCT BOJIY Ha
Srac BOJII/I T'aCl1HHS N 5 Q(bgar QMepe)Ki NBUI
TB.

ISF NCTB.B ¢

68 M*> | 0,06 n/c M? | 2 cTB.B 3 ctB.b 18,5 n/c 100 1/c 10 Biz.

JlonatkoBo Ha moxexy npuOysaroTe AI'J[3, 3-Al, A30, AP, 2-AKII, mBuaka
MeJMYHa JOTIOMOTa, MIChK1 CITY>KOM, HapsI/T MOJTIITII.
CxeMH pO3CTaHOBKHU CHJI 1 3aC001B 3a BapiaHTaMU TaCiHHS TMOXKEX MPEJICTABICH] Yy

noaaTkax (mpeseHraris rpadiuHoT YaCTHHH POOOTH).
BucHoBkH

3MiCHEHO BHWBYCHHS ONEPATUBHO-TAKTUYHHX OCOOIMBOCTEH 28 MOBEPXOBOi
KUTIOBOI OymiBii, sfKi (QOPMYIOTH MOKIWMBY OOCTAHOBKY Ha TIOXKEXKI, IO HAJAIO
MO>KJIMBOCTI TpoaHami3yBath (aKTOpPH SKI CHPUAIOTH Ta MEPEIIKOHKAIOTh PO3BUTKY
nmokexi Ta ii raciHHsg. Ha migcrasi akTopiB, 10 BIUIMBAIOTH HA OOCTAHOBKY MOXKEX1
BCTQHOBJICHO TPHUIYIICHHS TPO HAWOULIBII WMOBIpHE MiICIle BUHUKHEHHS TIOXKEXKI Yy
KUTIOBOMY OYIWHKY 1 OOTPYHTOBAaHO BUXIAHI JaH1 SKUMHU XapaKTEPHU3YEThCS PO3BUTOK

Ta TaciHHS Tokexi. Lle mano MOXIMBICTH 3apPOTNIOHYBATH BapiaHTH TACiHHS MOKIUBHUX

ITOXKCXK.
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Y pamkax OpOrHO3YyBaHHS  PO3BUTKY MOXEXK1 3IIHCHEHO  PO3paxXyHKHU
reoOMEeTpUYHMX (TUION[I TOKEXi, IUIONIl TaciHHSA) Ta JOCHIIKEHHS (DI3MYHUX
(cepenHbO000’€MHOI TeMmepaTypd Ta HEUTpPaIbHOT 30HU 3aJUMJICHHS) IapaMeTpiB
noxexi. Pe3ynbraTh O0O4YMCIEHHS JaHUX M[apaMeTpiB 3abe3nedyarb MOKIUBICTD
BU3HAUYEHHS OE3MEeYHUX YMOB 3IMCHEHHS ONEPAaTUBHMX [Ii 3 TaciHHSA MOXKEXl Ta
pPATYBaHHs JIFOJEH.

Jlns BU3HAYeHHS MOTPIOHOI KIUIBKOCTI CHUJI 1 3ac001B Il TaCIHHS MOMJIMBOI
MOKEX1, 3 BAKOPUCTAHHAM METOJMKH PO3PaXyHKY CHJI 1 3aC001B JJIsl TACIHHS TOXKEXK1 Y
OyIiBIISIX 1 cIOpyAaxX, MPOBEJACHO BIMOBIIHI PO3PAaXyHKH Ha MIJCTaBl SKUX BHU3HAUYCHO
OCHOBHI MOKa3HUKHU (y JBOX BapiaHTaX) Ta BCTAHOBJIEHA JIOCTATHS KUIBKICTh MOXKEXHO-
PATYBaJIBHUX MIJPO3A1TIB Ta 3ac00iB. Bu3HaueHo, 1110 AJig raciHHs MOKexX1 Ha 25 moBepci
28 moBepXxoBOro OyIHWHKY Ta MPOBEACHHS DPIATYBaJbHUX POOIT, HEOOXIAHO 30CEPEIUTH
CWIM 1 3aco0u 3a BUKIMKOM Ne3 3rigHo po3kiaay B3Ny HiApo3auliB JHIMPOBCHKOTO
paitonnoro rapuizony OPC 113 (m. Jduinpo).

Pesynbratm TporHO3yBaHHS MOXJIMBOI OOCTAHOBKM MpU MOXKeXl B 28
[IOBEPXOBOMY KUTJIOBOMY OYAMHKY (pO3IL1 2) HalaloTh, B MOAAJIBLUIOMY, MOXIINBICTb
3alpoIOHYBAaTH, OOTPYHTYBaTH Ta 3IIHCHUTH OpraHi3allifHO-TeXHIYHI 3aXOAu IO

CIpsIMOBaH1 Ha YJJOCKOHAJICHHS ONIEPaTUBHUX JI1H.

ApK.
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3. OPTAHI3AIIIHHO-TEXHIYHI 3AXO/IY IO CIIPSIMOBAHI HA
YJIOCKOHAJIEHHSI OIEPATUBHUX JIH

3.1. KoperyBaHHSl OIePATHBHOIO IUIAHY MOKE:KOTACIHHSA

Ak Bxe BiaMivanocs, Ha OyAiBa0 28 TOBEPXOBOr0 KHUTIOBOTO OYIUHKY 3a
aapecoro M. JlHinpo, npocnekT ['epoiB, 1-A MaeThCs OoNepaTUBHUN TUIAH MOKEKOTACTHHS
(OIIIIT") sixuit po3pobaeno 1 cknaneno y 2020 pori, 1 ikuii moTpedye KOperyBaHHS.

PosristHeMO OCHOBHI BUMOTH, IIOJO CKIadaHHA Ta KoperyBanHs OIIIIL,
3niiicHuMo aHaniz icHyrodoro OIIINDT ta 3amponmoHyeMo BiAOMOCTI JJisi BHECEHHs 0
ctpykTypHux enementiB OIIIIT Ha nanuii 00’ €KT.

OnepaTuBHMH IUIAH TOXKEKOTaCIHHA HAa 00’€KT — ONEPATHUBHUN JOKYMEHT,
SAKUM TIPOTHO3YETHCS OOCTAaHOBKA Yy pa3l BUHMKHEHHS TMOXEX1 Ha OO0 €KTI 1 SKHM
BU3HAYA€ OCHOBHI MMUTAHHS OpraHizailii noxexoracinus [59].

OcnoBuuM npuszHadeHHsM OIIIIT e:

3abe3neuennss KI'TI iHdopmaliiero mpo onepaTUBHO-TAKTHUUHY XapaKTEPUCTUKY
00'ekTa, HAAAHHS MOKJIMBOCTI MOMEPEIHHOIO MPOTHO3YBAHHS MOXJIMBOI 0OCTAaHOBKHU Ha
00’€KTi B pa3l BUHUKHEHHS MMOXKEXi, TUIAHYBaHHS OCHOBHUX TAaKTHUYHMX il MOXKEKHO-
PATYBaJIbHUX IMIIPO3/LIIB 3 TACIHHS IMOMXKEXKI;

nornomora y BuzHadueHH1 KI'TI BupimansHOTO HAPSIMKY ONIEPaTUBHUX JT1H;

MiABUIICHHS TEOPETUYHOI 1 MPAKTUYHOI IMMJATOTOBKHM OCOOOBOrO  CKJIany
(TpaliBHUKIB) MOKEKHO-PATYBATBHHUX MIPO3AUTIB 1 OPTaHiB yIpaBIiHHS,

iHbopMarliitHe 3a0e3MeUeHHs MMi1 Yac AOCTIKeHHS (BUBUCHHS) TTOXKEXKI.

3.1.1. 3aranbHi BUMOTH 10 cKJIaaHHA Ta koperyBanus OIIIIT.

OIIII" mae wmicTUTH Taki CTPYKTYpHI €JIIEMEHTH: THUTYJIbHUN apKyll;, 3MICT;
OCHOBHA HacTWHa (TeKcToBa 1 rpadivuHa yacTuHM); AomaTku. OCHOBHUM CTPYKTYpPHHM
enementoM B ckiamaHHl OIIIIT € ocHOBHA 4YacTHMHA fKa CKJIAMA€ThCA 3 TEKCTOBOI 1
rpadiuHOi YacTHH.

TekcToBa yacTHHA BKJIFOYAE TaKi OCHOBHI PO3/UIN 1 €IEMEHTH:

OMEepPaTUBHO-TAKTHUYHA XapaKTePUCTUKA 00'€KTa;
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oprasizatlis NpoBEAEHHS PSATYBAIILHUX POOIT;

oprasizallisi FaCIHHSI OKEXI;

BUMOTHY 0€3MeKH Mpaili;

pexomenaanii KI'TI (HauanpHUKY mTady, HAYaJIBHUKY THITY, HAYaJIbHUKY
OINEepaTUBHOI AUTHHUII, BIATOBIIAIbHOMY 3a O€3IeKy mpaili);

apkym kopurysanus OIIIIL;

apkym BignpairoBanns OIIIIT .

Kopurysannus OIIII' — BHeceHHs 3MIH Ta JOMOBHEHb 0 3MICTY ONEpPAaTUBHOL
JOKyMEHTaIlli y 3B’s3Ky 3 PEKOHCTPYKIi€ro OyAiBelb Ta CHOPYH, 3MIHOKO 1X
(GYHKI[IOHAIBHOTO ~ TPU3HAYEHHS  YM  TEXHOJOTIYHMX  TPOIECIB,  KIJIBKOCTI
NOKEXKOBUOYXOHEOE3NEUHUX PEUOBMH 1 MaTepialiB, HUIAXIB MIA’i30y Ta BHUI3AY
(eBakyairii) 3 00’€KkTiB (MOBEPXiB), 3MIHAMHU y CUCTEMAaX 30BHIITHBOTO Ta BHYTPIIIHHOTO
IPOTUIIOXKEKHOTO BOJOMOCTaYaHHs 00’ €KTIB, CUCTEMAaX 3B’SI3KY 3 00’ €KTaMHu.

Kopurysaaag OIIIIT npoBOaUTECS HE PIALIE OJHOrO PAa3y HA 5 POKIB, 4 YV BUHAJAKY

3MIHM  (DVHKIIOHAJBLHOIO NOPU3HAYEHHS, PEKOHCTPVKINI 00’€Kra, MOAEpHI3alli

TEXHOJOTTYHOTO MPOIIECY BUPOOHUIITBA 00'€KTA, TAKTHYHHUX MOKJIUBOCTEN IMIAPO3ILIIB.

VY Hamomy BUNAAKY, 3HAYHOTO KOperyBaHHS moTpedye po3ain «OpraHizaiis
TaciHHS TMOXEX», SAKUN B 3araJibHOMY BHUIAJKy MICTUTh BIAOMOCTI 3 IMPOTHO3YBaHHS
PO3BUTKY Ta TaCiHHS MOKEXK1 Ta BUCHOBKH 32 MTPOBEICHUMH PO3paxyHKaMH, a CaMe:

a) BOTHEracHI pPEYOBMHHU, TMPUHAOMH 1 CIIOCOOM TacCiHHS TIOXEXI, IO
PEKOMEHIYIOThCSI.

0) po3paxyHOK MOTPiOHOT KIIBKOCTI CHII 1 3aC00iB, 32 IKMM BU3HAYAIOTHCH:

TJI0MIA TIOKEX1 3 ypaxXyBaHHSM JIIHIMHOI IMIBUIKOCTI MOIIUPEHHS TMOJIYM s, 4acy
BUTBHOTO PO3BUTKY, ONIEPATUBHOTO PO3TOPTAHHS 1 BBEJICHHS MOKEKHUX CTBOJIB;

IHTEHCHBHICTD I10J1a4l BOTHETACHUX PCUYOBHH;

HEOOXIHI BUTPATH BOTHETACHUX PEUOBHMH HA TACIHHA 1 3aXUCT (OXOJOKEHHS,
CTBOPCHHS BOJISTHUX 3aBIC, 3POIICHHS);

HEOOX1THA KIJTBKICTD IMOYKEKHUX CTBOJIIB JIJISI TACIHHS Ta 3aXHUCTY;

HEOOX1IHA KIJTBKICTh TTOXKEKHO-PATYBATbHUX BIIUICHb;

HE0OX1/IHA KUJIbKICTh OCHOBHHUX Ta pe3epBHUX JaHok ['J[3C;
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KUIBKICTh MPOTUIIOXKEKHOI TEXHIKU (OCHOBHO1, CIIEIIaJIbHO1, JOTOMIXHO1);

TUMA TIOKEKHUX aBTOMOOUIIB, IXHS YKOMIUIEKTOBAHICTh OCOOOBUM CKJIQJOM 1
cneliajJbHUMHU TEXHIYHUMHU 3aco0aMu.

Po3paxyHOKk BedeThCs 3a HAWOUIbII HECHPUSTIMBHM, CKIAQAHUM BapiaHTOM
PO3BUTKY MOXKeEX1 a00 3a KUJIbKOMa BapiaHTaMM, SIKI MOKYTh BUHUKHYTH I1J] Yac MOXEexX1
Ha 00’ekTi [60].

Kinnesi gaHi pe3yibTaTiB po3paxyHKiB MOJAIOTHCS Y 3BEJEHIN TaOIUIIL.

3a pe3yiabTaTaMH PO3pPaxyHKIB pOOUTHCS BHCHOBOK IIOJI0 TMPUCBOEHHS TAHOMY
00'eKTy BIZMOBIAHOTO HOMEPY (PAHTy) BUKIIHKY.

Takoxx 3HauHKMX 3MiH oTpedye rpadiuna yactuna OIIIIL, a came:

a) MmjuaH-cxeMy o00'€KTa Ha MICLEBOCTI 3 MiJ i3HUMH LUISXaMH, MPOTUIIOKEKHUM
BOJIOTIOCTAYaHHSIM;

0) MOBEpXOBI MJIAHU OCHOBHUX OYJIMHKIB 1 COPY/l 3 HEOOXITHUMU MO3HAYCHHIMU
(WIsXu eBakyailli, IpOTUIIOKEKHE BOJIOTIOCTAYaHHS, 3aCO0M MOKEKOTACIHHS Ta 1H.);

B) CUTYaIllHUH TUTaH 00'€KTa, HA SKOMY BIIOOpaKalOThCsI: cXeMa TaCiHHS MOXKEeXi
(po3cTaBieHHS CHII 1 3aCO01B TIiJT Yac TacCiHHS MOXKEXK1).

3.1.2. Bigomocti 10 xoperyBanusi OIIIII' Ha 28 noBepxoBUii KUTIOBHUIA
OyIMHOK.

Ha migcraBi BUBUCHHS 1 aHATI3y ONEPATUBHO-TAKTHYHOI XapaKTEPUCTHKU 00'€KTa;
BUBYCHHS HOPMATHBHUX 1 JIOBIIKOBUX MaTepiajiB Ha JaHUN O0'€KT; MPOTHO3YBaHHS
MOXJIMBOT OOCTAHOBKHM TIOKEK1 Ha 00’€KTI; BUBYCHHS aHATITUYHUX MaTepialliB TPO
MOKEX1, 10 BiAOYyNHCs, HAa 00'€KTi Ta Ha aHAJOTIYHUX 00'€KTaxX (PO37L1 2) Ta BUCHOBKIB
OoTpuUMaHuX MiJ yac a"anizy icHyrodoro OIIII, mpormoHyeThcst BHECTH HACTYITHI 3MiHH
no OIIIII na 28 moBepXOBUM KUTIOBHUMA OyAHHOK.

Turyapaui guct OILIT.

JlonoBHUTH:

Paiion BUiny miapo3ily, CEKTOP BUI3AYy ONEpaTUBHOIO pearyBaHHs No23.

MapuipyT mpsiMmyBaHHS 10 00 €KkTy: ByJ. TeneBi3iiHa, Byn. JlazapsiHa, By
Tuxsincbka, Byn. Ilepemoxna, Byn. ['opsna, Kopaupkuii cmyck, Bya. Kocwmiuna,

rpocriekT ['epois.
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OnepaTMBHO-TAKTHYHA XapaKTepUuCcTUKA 00’ekTa. IIpornodyBaHHs po3BUTKY

MOKEKi.

3a maHMMM AOCHKEHHS (I3UYHUX MapaMeTpiB noxexi (p.2, m.p. 2.3), HagaTu
tabnuiro (tadn. 3.1) 3HaYeHb TEIUIOra3000MiHY Ha mMmoxexi, 1o 3abe3neunts KI'TI
JaHMMM BIUIMBY Ha JtojAed (MeIIKaHIIB OyAiBJi Ta OCOOOBOr0O CKJIaay IOXKEXKHO-
PATYBIBHUX MIAPO3JLIIB) HEOE3MEUHWX YMHHHUKIB IMOXKEX1: BHCOKA TeMmIeparypa Ta

3aJUMIICHHS.

Ta6n. 3.1. 3HaueHHS TEeMIEPaTypHOTO PEXKUMY Ta TOJOKEHHS HEWTpaJIbHOI 30HU

3aJUMJICHHS
3HaueHus Ha 5 XBWJINHI Ha 8 XBIJINHI Ha 13 xBHaMHI
MIOYKEXK1 MMOYKEXK1 MOYKEXK1
thox, (°C), Hax 494 881 1041,5
OCEPEIKOM TTOXKEXK1
thox, (°C), Ha TO3HUIT 207,6 450 550,6
CTBOJIBIIIHKIB
thow, (°C), HIDKUE 195 431°C 529°C
OCEPEJIKY MOKEKI
Hiis, (M), HA TIOXKEKI 0,69 0,64 0,62

Opranizaiisi racingasi moMex.

[Toxexi B )KUTIIOBUX OyJIMHKAX, sIK IPaBUJIO, BAHUKAIOTHh y kKBapTupax. [Toxexi B
y BUCOTHUX OyAMHKaX, 110 BUHUKIM BUIle 10 moBepXy € HalOUIbI ckiaaHUMU. Benuki
TPYJIHOIII 1 MpOOJEMU CTBOPIOE BHCOTA OYyAMHKY: POOOTH TOB'A3aHI 3 PATYBaHHSIM
JOJIel 3 BEpPXHIX MOBEPXIB Ta MOJaBAaHHAM BOTHETACHUX 3acO0IB Ha BEPXHI MOBEPXU
OynuHKY. 3 orjisay Ha Bulle BukianeHe, npu ckiaamandi OIII va BucoTHI Ta OyIHHKA
MiABUIIEHOT TMMOBEPXOBOCTI, HAWOUIBII CKIATHOI OOCTaHOBKOIO Oyae MOoXexka, o
BUHMKJIA Ha 20 OBepCl 1 BUILIE.

VY naHomy BUIMAAKY HaAWOLIbII HeOe3MeYHUM MiclieM NMPU BUHUKHEHHI MOXKeKi
Oyzne kuTioBa KBapTtupa Ha 25 mosepci (p. 2, m.p. 2.2, m. 2.2.1), 2 BapiaHT: MOXKexa

BUHUKIIA HA 25 moBepci 28 MOBEPXOBOTO KUTJIOBOTO OyIHHKY.
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Ilnoma nmoxkeski 3 ypaxyBaHHSIM JIIHIMHOI IIBUAKOCTI HOLIMPEHHS MOJIYM s, Yacy
BUIBHOTO PO3BUTKY, ONEPATUBHOTO PO3TOPTAHHS 1 BBEIEHHS TOXKEXHUX CTBOJIIB
BU3HAYAETHCA 3a BapianToM 1 (p. 2, m.p. 2.2, . 2.2.3).

Po3paxyHok mnoTpiOHOI KUIbKOCTI CHJ 1 3aC00IiB /sl TaciHHA MOKexKi
BUKOHYEThCS 3a BapiantoM 2 (p. 2, m.p. 2.4., n. 2.4.2). Kinuesi naHi pe3yJbTaTiB

PO3paxyHKy MOJATH y 3Be/IeHii Tabnuii (Tabi. 3.2).

Tabn. 3.2. Kinuesi JaHi pe3ysibTaTiB PO3paxyHKy CHII 1 3aC001B

Q | CrBonu | Jlanku | Ocob6o |Hamipni TexHika
n/c «b» | TA3C | Buit | pykaBa
CKJIax
@ | @ |AlL] Al [ ATI3 [ A30 | CAPM
51 | 77 (AP-2)
Horpibro | 7,4 2 2 26 6 | 6|4 2 1 1 1
Ha TaciHHSA 3 3
Hotpibro | 11,1 3 3 14 4 1 6 | 2 1 - - -
Ha 3aXUCT 2 3
Besoro | 18,5 5 5 40 15|18 | 6 | 3 1 1 1

Po3cTaBieHHs1 CHJI i 3ac00iB 3IMCHIOETHCS HA IMJICTABl JAaHUX PO3PAXyHKY CHII 1
3aco0iB, yMOB Ta OOCTaHOBKHM TOXKeXi. BioMOCT1 3 po3cTaBieHHs CHJI 1 3ac00iB Ta iX

3aBJIaHHs OJATH Y BUTIAAl Tabmumi (Tadm. 3.3)

Tao6n. 3.3. Po3craBiieHHs cuJl 1 3aC001B

3aBmaHHs Ta Mii MAPO3AUTIB 10 TPHOYBaOTH HAa
MIOKEXKY

[Tizpo3ain Bigauiennas

Bcranopmoe All wa III'-5 ans momaui Boau B
nepeKadyyBaHHS CHUTHHO 3 2 BIIAUICHHAM. JIaHKOIO
1-e Binpinenns | [J[3C momaethest ctBoN «By» Ha raciHHs moxexi i
NPOBENICHHS PATYBAIBHUX poOIT Ha 25 moBepci.
1 JTTPY [Ipu3HavaeThCst NOCT OE3MEKH.

Bceranormroe ALl g0 mepmioro BigIuICHHS IS
CHUTHHOT MO1a4i BOAM B TIEpeKadyBaHHS (3 Hacoca B
2-e BigaieHHs | macoc). Jlankoro I'J13C npoknagaoTh MaricTpajibHy
JiHII0O Ha 24 moBepX 30BHI OYyAMHKY MO OajlKoHaX
CXOJIOBOi  KJIITHHU, 10 HE 3aJUMIIOETHCS,
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YCTAHOBJIIOIOTh PO3TaiyKeHHs B Min'i3al 1 Ha 24
noBepci. [Ipu3HavaeThCcst OMH MOCT OE3MEKU Ha JBa
BIJITIJICHHS.

19 ATIPY

1-e BigauIeHHES

Bceranosntoe ALl wa III'-7, 1 chnimpHO 3 JIpyrum
BIIIUICHHSAM 3a0e3neuye TMOJaBaHHS BOAM B
nepekadyBaHHs (3 Hacoca B Hacoc). Ha 25 nosepci
B MPOMDKHY €EMHICTh 1 MOXEXKHY MOTOMOMILY.
Jlanka I'JI3C momae cTtBon «b» Ha raciHHA 1 3aXHUCT
Ha 25 mosepci, Big posramyxenus JITPY-1,
IPOBEJICHHS PATYBaJIbHUX POOIT.

2-¢ BIIAUICHHSA

Bceranornioe All no mepmioro BigauIeHHS IS
CHUIBHOI MOoJa4il BOJM B NepeKayyBaHHs (3 Hacoca B
Hacoc) Ha 25 moBepX Yy NPOMIKHY €MHICTb.
OcoboBui CKJIazg BIJUTIIIEHHS MEPEHOCUTH
npoMikHy €eMHIicTh 1 MII-800 wa 24 moBepx 1
TOTYIOTh iX 10 poOOTH, JJIsl IOJJaBaHHS BOJU Ha 26
MOBEPX.

2 JITTPY

1-e BigauIeHHS

Bceranopnioe ALl na II'-1 cniteHO 3 JOpyrum
BiJITUICHHAM TSI M0/ TaBaHHS BOJIH B
nepekadyBaHHs (3 Hacoca B Hacoc). [IpoknagaroTh
MaricTpajibHy JIHII0 10 MiA'i3ay (pe3epBHa JIiHIA).
Jlanka TI'JI3C mnomae ctBon «b» Ha 3axumcr 1
MOXKJIMBE TaciHHs Ha 26 moBepX. [Ipu3HadaeTncs
oCT Oe3IeKH.

2-€ BIUIIIIEHHS

Bcranosmioe All  mo 1-ro  BiggiaeHHS — JUIA
MoJIaBaHHs BOAM B IepeKkadyBaHHsA (3 Hacoca B
Hacoc). Jlankoro ['J[3C mpoxmamae marictpaibHy
pykaBHy JiHit0 Bif posramyxenus JII1PY-19 mno
3emMIIl 10 25 ToBepXy /0 MPOMDKHOI €EMHOCTI, BECh
0COOOBHI CKJIaa 3alHIIAETCA Il poOOTH Ha
MOCTaX MO0 KOHTPONIO 33 PYKAaBHUMH IIiHISIMH,
NpOKIaJeHUMU BepTUKaibHO (1 moxkexHuin Ha 1

pYKaB).

13 JIITPY

1-e BigalIeHHA

Bceranosnioe ALl y pe3epB Ha miomamill 3 mpaBoi
cropoan  Oyamaky. Jlamkoro  ['ZI3C  Bix
MmarictpanbHoi miHii JIITPU-1 mogae ctBon «b» Ha
3aXMCT 1 MOXJWBE TraciHHi Ha 24 moBepci B
OPUMINICHHS]  MiJ  [MajJalyuol0  KBapTHUPOIO.
[Ipr3HavaeThCst MOCT OE3MEKHU.

2-¢ BIIAUIEHHS

Bceranosnioe All y pe3epB Ha miiomazii 3 mpaBoi
croponu Oyauuky. Jlankoro I'JI3C nmoxae ctBoa «by
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Ha 3aXHUCT 1 MOXJIMBE TaciHHS Ha 26 TMOBeEpX.
[Ipu3HayaeThCcs OCT OE3MEKHU.

5 JITTPY

1-e BigmIeHHS

Beranosmorote ALl y pesepB Ha miomanuni 3
npaBoi cTopoHM OyauHkKy. OcoOoBuii ckiaj
BUKOHYE POOOTH Ha PO3raly’KEHHSX, 3B'A3KOBHUX.
lotytote pyxaBui nanku ['JI3C s miamiaum
IPALIOIOYUX.

3 JITIPY

2-€ BIUIIJIEHHS

Beranosmorote ALl y pesepB Ha miomaami 3
npaBoi cTopoHH OynuHky. OcoOoBuii ckiaj
BUKOHYE POOOTH Ha PO3Taly>KEHHAX, 3B'SI3KOBHX.
lotytote pykaBHi nanku ['JI3C gns  miamiHu
NPALIOIOYNX.

19 ATTPY

AJI-30

Oco6oBuii cknajg ycraHoBitoe AJl 3 1iBOi CTOPOHH,
IIPOBOJAUTL POOOTH IO PATYBAHHIO JIFOACH 3a
JOTIOMOTOI0  IIITYPMOBHUX JIpaOWH yCTaHOBJICHUX
JIAHIFOTOM.

2 JITTPY

AJ1-30

Oco6oBuii cknajn ycranoBiroe AJl 3 1iBoi CTOPOHH,
13 mporwnexknoi croponu AJ[  AIPY-19 1
IpPOBOJIUTH POOOTY 3 pATYBaHHIO JIIOJICH 3a
JIOTIOMOTOI0  IITYPMOBHUX JIpaOUH yCTaHOBJICHUX
JIAHIIFOTOM.

23 JITIPY

AJT-30

Oco6oBuii ckimaa ycraHoBioe AJl 3 miBoi cTopoHH
JIOPOTH 1 3HAXOJUTHCS B PE3EPBI.

AP3 CII

ATJI3C

Aptomo0ie I'JI3C posropranHs mobiu3y mrady,
3abesneueHHss poboru smanok ['JI3C. 3amina
amapaTiB 3aXUCTY OpPTaHiB INXaHHS Ta 30pY.

AP-2(131)

Y CTaHOBIIOETHCSA Ha TUIOIIAALI 3 TMPaBOi CTOPOHHU.
Oco6oBuii cknang AP 3abesnedye miapo3aiiu
pyKaBaMH.

A30

VY CTaHOBIIOIOTHCS Ha TIJTOIIA L] HAIPOTH
IIEHTPAIBLHOTO BXOJlY B KUTJIOBUM OYJIMHOK Y MICII
nuciokaii [llTaby Ha moxkexki, 0COOOBUH CKIaL
opraHizye 1 3a0esmeuye cTaixy poOOTy 3B'SI3KY,
ympaBiiHH, iHQopMaIlii 1 B3aeMoIii.

OKI[TY

AIIl

YCTaHOBNIOIOTHCSI ~ HA  IUIOMIANII  HAMpPOTH
IIEHTPAJBHOTO BXOAY B JKUTJIOBHH OyIMHOK.
3MIMCHIOETbCST PO3rOpTaHHS 1ITa0y, MPU3HAYEHHS
OTMEpAaTUBHUX JUIBHUIL Ta 1X Ha4YaJlbHUKIB.
[Tpusnauarotbes 3B's3koB1 KI'TI, HIII, HT.
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I'padiuyga yacruua OIIIT.

[Ipononyetrbest BHecTH A0 TpadiuHoi yvactuHu OIIIDT oHOBIEHI KpeciaeHHsS
(BUKOHaHI y MaciuTtall), MO0 BIIOOPAXKAIOTh ONEPATUBHO-TAKTHUHY XapaKTEPUCTHUKY
OyZiBJl Ta OpraHi3allilo OMEPaTHUBHUX 1A MOXKEKHO-PATYBAJIbHUX MIAPO3ALIIB, 3TITHO
JTAaHUX BU3HAYCHUX TeKCTOBOIO yacTuHoro OIIIIL:

- IUTaH-cXeMy 00'ekTa Ha MicIeBOCTI (puc. 2.2);

- IOBEPXOBI Mianu OyAuHKY (puc. 2.1);

- cuTyaliiHui 1iaH oO'ekta abo cxeMa po3CTaBIEHHS CHJI 1 3ac001B M 4ac

racinus moxxkexi ( puc. 3.1).

13

ol

nr-7 — mr-s
K200 K-200

JUNPY-19

np. I'epoiB

Puc. 3.1. Cxema po3cTaBieHHs CHJI 1 3ac001B MiJ] yac raciHHs MOXKexXi Ha 25 mosepci
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Jonatku OIIIII. PexoMenaanii mocagoBuM 0€00aM IOKEKHO-PATYBAJIBHHUX

niapo3aijis.

OIIII" na 06’ekt mictuth pexomenaanii KI'Tl, nauanpnuky LllTa0y Ha moxexi
(HI), navansauky tuny (HT), Hauansaukam onepatuBHux AuibHuils (HO/-1 Ta HOJI-
2), BianoBiganebHOMY 3a Oesneky mnpami (BBII). B 1minomy, 3MmicT pexkoMeHparii
BIJIMOBIA€ KEPIBHUM JIOKYMEHTaM 3 TMoxexoraciHHs. JlomatkoBo Tpeba BHeCTH

pexkomMeHalli 31 cxeM onepatuBHoro posropranns s HT (puc. 3.2).

H-50 M BOI.CT. 30 24 \

26
=~
=
wy
=]
T
-
H=90 M BOa.CT.

2. .77 nam -
or-7 ;
E-200 ‘::::' g

JIIPY-19 (1) JIIPY-19 (2) Z
-
Il
- . o
H=920 M BOA.CT. H-50 M BEOA.CT. 30 )
2urr. 177 v 4H‘FE' A7 um 50 _-‘:E
—+ - } »8 IO
K20 @% f’”#_—._._._._c:} ) Mt 25
E-200 (3
> 2mrr. .51 mm
AIPY-1 (1) JIPY-1 (2) 2mr. 151 MM

2mrr. .51 mm /

Puc. 3.2. Cxemu 1 cnocoOH IogaBaHHs BOAM HA 3aXUCT Ta TaCiHHS

3.2. OOrpyHTYBaHHS IPOIMOHOBAHMUX iH:KEHEPHO-TeXHIYHUX pillleHb

3.2.1. BnpoBaa:keHHsI CyXOTpYyOiB.

[TpoananizyBaBIIM METOIH 1 CIIOCOOH MOXKEKOTACIHHS, OPraHi3aIliio OMepaTUBHUX
i Mg Yac TOXKeKoraciHHsS y BHCOTHHMX OyaiBiasax (P.1) Tta mani mo oTrpumani B
pe3yabTati po3paxyHkiB (P. 2): mapameTpu noxexi (TU0Ia MOXKEXKi, TEMIOB1 PEKUMU),

pPO3paxyHOK CcHJI 1 3ac00IB HA MOMEHT HPUOYTTS MEPIIOr0 ¥ OCTAHHBOTO MOMKEKHO-
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PATYBaJIbHUX MIAPO3AUIIB, CIIJ] 3a3HAYUTH, 110 BC1 11 TapaMEeTPpH 1 pO3paxXyHKH 3alieKaTh
BiJI yacy.

ToOTo, UM OLIbIIIE YaC BUIBHOTO PO3BUTKY MOXKEXK1, TUM OUIbIIE MJIOIA TOXKEXK],
TUM BULIE TeMIeparypa MOXKeXl, BIAMNOBIIHO 30UIbIIYEThCS MaTepiaJbHUN 30UTOK BlA
MOKEX1, 30UIBIITYETHCS 3arpo3a JKUTTIO JIIOJICH, a TaKoK OOCTaHOBKa TOXKEXK1 BUMarae
3aCTOCYBAaHHS BEJIMKOT KUIBKOCTI CHJI 1 3aCO0IB Ha TaCIHHS MOKEXKI.

ITo rpadikax (puc.1.10) My MOKeMO BU3HAYUTH YacC OMEPATUBHOTO PO3TOPTaHHS 3
NoJIaBaHHsIM cTBOJa «b» y BepxHi moBepxu OyamHKYy i yac mimiomy nanku ['JI3C y
BEpXHI noBepxu OynuHKy. Hanpukiasn, Bi3bMEMO piBeHb 25 MOBEpXy, TOOTO MOBEPX, IS
AKOro OyB 3MIIHCHEHUI po3paxyHoK (p. 2, m.p. 2.2, n. 2.2.3 Ta p. 2, n.p. 2.4., n. 2.4.2), T0
3a rpadikoM MU OaunMMo, IO Yac OINEPATUBHOTO PO3TOPTAHHS 3a JIOMOMOTOIO
PATYBIBHUX MOTY30K 30BHI OynuHKY ckiaae 30 xBunuH, a vac nigiiomy danku ['JI3C
Ha 25 noBepx ckiane: 6e3 BriaoueHHs y 3130/ - 10 xBunuH, 13 BiItoueHHs M y 3130/ -
14 xBunuH.

3a pe3yapTaTaMu 4acy BUIHO, [0 Yac OMEPaTUBHOTO PO3TOPTAHHS Ha 25 MOBEPX y
TpU pa3u Tmnepepuinye yac migiomy mnanku [J[3C Ha 25 moBepx, 3BiACH MOXHa
YCTAaHOBUTH, IO JOIIILHO OYIIBIIIO 28 MOBEPXOBOTO JKUTIOBOT'O OYAMHKY OOJIaTHATH,
JIOIATKOBO ~ CyXOTpyOaMu, KpiM TOro, 1m0 OYIWHOK OOJaJHaHUN BHYTPIIIHIM
IPOTUTIOXKEKHUM BOJIOTIPOBOIOM.

Tak, K Ha MaHUN 4Yac MOMXKEXKHI KPAaH-KOMIUIEKTH 28 TMOBEPXOBOTO >KHTIOBOTO
OyIMHKY HE YKOMIUICKTOBaHI MOKEKHUMH pyKaBaMHU 1 CTBOJIaMH, HE TIPAIIOIOTh BEHTUII1
[IKK, y He crpaBHOMY CTaH1 3HAXOJAThCS HACOCH-IIBUIIYBadi, HE BUACHO MPOXOMSTh
PEMOHT 1 OOCITYyroByBaHHS CHCTEM MIPOTUIIOKEKHOTO 3aXHCTy OYyIWHKY, TOMY,
TH)KCHEPHO-TEXHIYHUM PIlIEHHAM, CIPSIMOBAHUM Ha ITi/IBUILICHHS PIBHS MOKEKOTACIHHS,
Oyne ycTaHOBKa JBOX CyxoTpyOiB miameTpoM 700 MM i3 JBOX CTOpPIH BEPTHKAIbHOI
OaJiky, 10 TMPOXOJUTH MO CEpe/IHI OATKOHY CXOJO0BOi KJIITHHH, IO HE 3aJUMIISIETHCS,
nmoYrHarun 3 2 moBepxy i mo 25 mosepx (puc. 3.3). Ha koxHOMY moBepci OynuHKY
YCTAaHOBUTH MAaTPyOKW HA BCTAHOBJICHHX CYXOTpyOax 31 3’ €IHYBAIbHUMH HAMIPHUMH
rojiiBkamu Jiametpom 77 mm (I'M79), nna npuegnanHs poOo4yoi pyKaBHOI JIiHII yepes

posraiyxeHHs [61].
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OTxe, nJ CKOPOYEHHSI 4Yacy ONEPATHBHOIO PO3TOPTAHHS Ta MOJABaHHS BOJU
MOKEKHO-PATYBAJIbHUMH aBTOMOOUISIMU Ha BEpXHI MOBEpXH OYAMHKY HEOOXITHO
3MIACHIOBATU MiJ €IHAHHAM PYKaBHOI JIIHII BiJl MOXEXKHO-PSATYBAJIBHOIO aBTOMOOLI,
BCTAHOBJICHOTO Ha JIKEPEJIO BOJOMOCTa4YaHHs, JO 30BHIINIHLOTO MaTpyOka cyXoTpyOy 3
HACTYIHHUM MOJAaBaHHSIM BOJIH.

JlaHe TexHiuHE pIlIeHHs MOTPeOye MOMaNbIIOT0 OOrOBOPEHHs 13 BiAMOBIAHUMU
Cy>k0aMu 1 OpraHizalisiMd, IO 3AIMCHIOIOTH OOCIYyroBYBaHHs Oy[iBJII Ta poO3poOKU

TEXHIYHOI HpOHOSI/IHﬁ 1 TEXHIYHOTO 3aBJAaHHA [JI1 BUTOTOBJICHHSA Ta BIIPOBAJKCHHA

CyXOTpyOiB.

m

[Inan 25-ro noBepxy

[9) o]

N orr

‘VMOBHI [I03HAYKHU:

1. Cyxorpy6u 2 x 0100

2. Ipomixna eMHicTh 06'eMoM 2 M. Ky©.
3. IlepenocHa nosexHa MOTOIOMIIA

4. Toxexunii kpaH

5. O6opoTHHMIt KIanaH

6. XomyT omipuuit

Puc. 3.3. BopoBamkeHHs CyXoTpyOiB Ta 00’€KTOBOTO MYHKTY MOKEKOTACIHHS
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3.2.2. BupoBa{:KeHHs 00’ €KTOBOI0 IYHKTY IOKEKOraCiHHS.

JIist yCHiIIHOTO TaciHHA MOKJIMBUX MOXEX Ha 26 moBepci 1 BULIEPO3TAIIOBAHUX
MOBEpXax, HEOOXITHO BUKOPUCTOBYBATH MPOMDKHY €MHICTh 1 mepeHocHy MIL, sxki
HEOOXITHO BHUBO3ZUTH Ha MOXKEKHO-PATYBAJIbHOMY aBTOMOOUIl 1 JOCTaBISATH 1O MICLA
MOKEK1 0COOOBUM CKJIAJIOM OMEPATUBHOIO PO3pPaxyHKy. AJie miaioM NpOMIKHOI EMHOCTI
1 nepeHocHoi MII Ha 20-25 moBepx BUMAarae 3HAYHOI KUIBKOCTI OCOOOBOTO CKIany i
BEUKUX (I3UYHUM 3yCHUJIb, TOMY IO JiPTaMU KOPHUCTYBATHUCA IIIJ] Yac MOXKEX
3a00poHseTbesa. ToMy  1HXKEHEPHO-TEXHIYHMM  pIIIEHHSM Oylne  BIPOBAIKEHHS
00’€KTOBOTO IMYHKTYy TMoxexoracinus (puc. 3.4) Ha moBepci Oymimi. [ns mporo, B
NPUMIIIEHH] CMITTENPOBOJY YCTAaHOBUTH MEPETOPOJKY 3 MPOTHUIOXKE)KHUMHU JIBEPUMA,
oOnamTyBaTd MOro 1 BHUKOPHUCTOBYBAaTH g 30€pEKEHHS NPOMDKHOI €MHOCTI 1
nepeHocHoi MII. Po3mipamu npumimenHs Oyne ckimamatu 3200x1200x2,75, 1mwsoro
JOCTaTHLO JJIsl TOTO, 00 PO3MICTUTH MEPEHOCHY TMOXkexkHy MoTornomny Forte FP40HP
[62] i mpoMixkHy eMHICTB siko10 € 3HIMHa 1uctepHa "lanc"-1000 (1500).

XapakTepHCTHKH moxexkHoi MmoTonommu Daishin Forte FP40HP.

[lepeBaroro nepeHocuux MII cinyXuTh moOBHA aBTOHOMHICTb, BUCOKA MOOUIHHICTB,
IO JIO3BOJISIE BCTAHOBUTH iX Ha OyAb-Ky TBEpAY IMOBEpPXHIO. Xoua iXHs Bara Oyne
BUKJIMKATH YTPYJAHEHHS B MEPEHECEHH1 10 TOTPIOHOTO MICIIS.

* Bucota nogaBanus, (M): 20

* Bucota BcMOKTYyBaHHs, (M): 7

* Bara (kr): 42

* Jliametp BXimHOTO OTBOPY (MM): 100 MM

* Jliametp BuximHOTrO OTBOPY (MM): 100 MM

* JlomaTkoBi XxapakTepucTuku: [1igxoauTh Boga TEXHIYHA, TUTHA, 3 JIOMIIIKAMH.

* MakcumainbHU# po3Mip 4acToK, (MM): 8§ MM

* [ToTyxHicTb, (K.C.): 13 k.C

* [IponykTuBHICTSH, (71/xB): 2000

* [TanuBHUM Oak (11): 6,5

* BupoOnuk: Forte

* Kpaina BupoOHuUK: Ykpaina.
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XapakTepucTHKHN NPoMixHOI eMHOcTi (3HIMHA 1icTepHa "[llanc"-1000 (1500)).

3uiMHa nuctepHa  «lllanc»-1000  (1500) (mpoTumoxeXHU  pe3epByap)
MpU3HayeHa Jyisl: 30epiraHHsl Ta TPAHCIOPTYBAHHS BOJU 0 MICIS MOXKEX1; 3apaBIICHHS
BOJIOI0 PAaHLIEBUX BOTHETaCHMKIB; MinKiIo4eHHsS 10 MIL, sBise coboro repMeTuyHHuit
Mimiok 3 apmoBaHoro IIBX-marepiany y ¢opmi ycid4eHOro HpaBMIIBHOTO TETpaenpa 3
3QJIMBHOIO0 TOPJIOBUHOIO, sika 3a0e3ledyeHa TepMETHU3YIYOI0 3aCTIOKOI0 Ta 3amo0iKHUM

npuctpoeM. Taktuko-TexHiuHi xapakrepuctuku (TTX) emuocTi (Tadn. 3.4).

Tab6:. 3.4. TTX 3uimuoi rictepau «I1llanc»-1000 (1500)

Tum eMHOCTI 31 «Ilarc»-1000 | 311 «I1larc»-1500

Po6oya eMHICTb ITUCTEPHH, 1 1000 1500
MiHiManbHO TapaHTOBaHUI pecypc poOouMx 50 50
IIUKJI1B, IIOHAHMECHIIIE

Po3Mip cTOpOHU OCHOBM IUCTEPHU, MM 1900 2200
Bucora pe3epByapy B HalIOBHEHOMY CTaHi, MM 850 950
HaniBnepumeTp ropJioBUHU, MM 1220 1220
Bucora ropioBuau, Mm 900 900

Bara nopo>xHb01 IMCTEpHU, KT, HE OLIbIIE 10 15
["apanTiliHui TepMiH 30epiraHHs, poKiB 3) 3)

TakuM 4YHMHOM, TIpU HAABHOCTI BHUIIE ONHUCAHOTO YCTaTKyBaHHSI 1 TIpH
BIIPOBA/DKEHH1 PO3POOJICHUX 1HXKEHEPHO-TEXHIYHUX PIllICHb, 3HAYHO CKOPOUYYETHCS Yac
BBEJICHHSI TIEPIINX CTBOJIIB. Ha po3riissHyTOMY TIpHKIIai, IPH HASIBHOCTI BHIIE OMTUCAHUX
IH)KEHEPHO-TEXHIYHUX PIIIEHb, Yac ONEPaTHUBHOTO po3roptanHs 3 30 XBUIWH
CKOpOoUy€eThes 10 10 XBWIIMH, IO MOXE YCHIITHO BIIOUTHUCS HA PITYBaHHI )KUTTS JIIOJICH 1

YCITIITHOTO TaciHHs MoXexi [63].

BucHoBku

Ha mincraBi pe3ynbTatiB MPOTHO3YBaHHS MOXKIIMBOI OOCTAHOBKH i/ 9acC TOXKEXK Y
OyniBii 28 MOBEPXOBOTO KHUTJIOBOTO OYIWHKY 3/IIHCHEHO KOpPETyBaHHS EJIIEMEHTIB 1
PO3IUIIB OMEPAaTUBHOTO IUIAHY MokexoraciHHs Ha o0’ekt. Omxe, mo OIIIID BHeceHo

3MiHU 70 po3auty «OpraHizais raciHHs MOXKEeX», KU B 3arajJJbHOMY BUIAJKy MICTUTh
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B1JIOMOCTI 3 IPOTHO3YBaHHS PO3BUTKY Ta FACIHHS MOKEX1 Ta BUCHOBKH 3a MPOBEICHUMHU
PO3paxXyHKaMH.

3anponoHOBaHO 1 OOIPYHTOBAHO I1HXEHEPHO-TEXHIUHI pIMIEHHS (CyXOTpyO Ta
00’€KTOBHI TYHKT ITOKE)KOTACIHHS), SIKI B 3MO031 3a0€3MEeYUTH SAKICTh 1 ONEPATUBHICTH
MO/IaBaHHsI BOIHETACHUX 3ac001B MMiJl Yyac TaciHHS MOXKEK Ha BEPXHIX MoBepxax OymiBii
28 MOBEpPXOBOr0 KHUTIOBOTO OYyAMHKY. 3a paxyHOK BIPOBAJKEHHS 3alpOINOHOBAHUX
TH)KEHEPHO-TEXHIYHUX pIllIeHb, 3HAYHO CKOPOUYETHCS Yac BBEJICHHS MEPUIUX CTBOJIB, a
BIZITOBIIHO 1 IUIOIIA MOMXKEKI.

[IpencraBneni  opraHizallifHO-TEXHIYHI  3axO0JIM, 110  CHOPsSMOBaHI  Ha
yJIOCKOHAJIEHHSI ONEpaTUBHUX A1 y OyniBil 28 MOBEPXOBOro KUTIOBOTO OYAMHKY IO
Byn. ['epoiB 1-A, micta J[HiTIpo, MOXYTh OyTH 3aCTOCOBaHI JI0 aHAJOT1YHOT OyAiBII MO
Byn. ['epoie 1-b, 1 B mioMy 1m0 BHUCOTHHMX OyJiBenb YKpaiHHW, fKI 3HAXOIATHCS B

ekcruryaraiii 3 80-X poKiB.
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BUCHOBKH

VY xBanigikamiiHii po6oTi [64] BUBUEHO CTaH MUTAHHS 3 MPOOJIEM MOXKESKOTACIHHS
Ta TPOBEJCHHS PATYBaJIbHUX POOIT y BHCOTHHUX OYIIBIAX Ta OyIUHKaX MIABULIEHOT
MOBEPXOBOCTI.

Y xomi aHamizy MeToAlB, CHOCO0IB 1 3aco0iB Mg 3IHCHEHHS TOXEXHO-
PATYBIBHHUX POOIT Ha BUCOTaX BCTAHOBJICHO, IO 3aCTOCYBaHHSI KOMOIHOBAaHOTO METOIY
3 BHKOPHUCTAHHSM CYXOTPYOy JO3BOJISIE CYTTEBO CKOPOTHUTH dYac JIO T0JIayi MEpIIoro
CTBOJIa Ta BUTPATH pPecypcy OCOOOBOro CKiIaay Ha MpPOKJIaJaHHS pyKaBHOI JiHIi, sSKi, Y
CBOIO Uepry, MOXKYTh OyTH CIIPSIMOBaH1 Ha BUPIIIEHHS HIIUX 3aB/IaHb Ha MOXEX1. Takox
BCTAHOBJICHO 1110 OJHUMHU, 3 HaWOUIbII e(QEeKTUBHUX PITYBAIBHUX 3acO0IB €
HETPAAUIIHHI TOXEKHO-PATYBaJbHI 3aco0M, a caMe BHCOTHI PSATYBaJbHUKU 3
HEOOMEXKEHOI0 BUCOTOI 00CITYTrOBYBaHHS BUCOTHUX OY/IBENb Mij] 4ac MOXKEK.

Pe3ynpTaTi BUBUEHHS Ta aHAJI3y CTaHY ITUTAHHS 3 MOXKEKOTACIHHS, PATYBATBHUX
poOIT Ta opraxizaiii ONEpaTUBHHUX il y BHCOTHHX OYIIBJISX HAIalOTh MOXKJIUBICTh
3alpoOIOHYBAaTH, OOTPYHTYBAaTH Ta 3IIMCHUTH OpraHi3allifHO-TeXHIYH1 3aXxOAu 110
CIpsIMOBaH1 Ha YJOCKOHAJICHHS ONEPaTUBHUX JIIH.

Po3ristHyTO 1 BMBYEHO ONEPATUBHO-TAKTHUYHY XapaKTEPUCTHKY 28 MOBEPXOBOTO
KUTJIOBOrO OyAMHKY, TpOaHalli30BaHAa XapaKTEPUCTHUKA ICHYIOUOTO IPOTHUIIOKEKHOTO
3aXUCTY, 3J1MCHEHO MPOTHO3YBAaHHS MOYJIMBOI OOCTAHOBKH IPHU MOXKEK1 B KBapTUPI HA
25 moBepci, 3 po3paxyHKaMH TE€OMETPUYHHUX 1 JOCHUDKEHHSM (I3UYHUX TapaMeTpiB
MOKEK1 Ta PO3PaxXyHKOM CHII 1 3aCO0IB.

B pesynbraTi po3rNISHYTHX 1 BUBYEHUX MarepiaiiB Oynu po3poOiieHi 3axoau 3
MIJBHUINCHHS PIBHSA OpraHizamii raciHHsA MOXKeX1 B OyJMHKY, Ha OCHOBi1 SKHX JaHi
pexkomeHaiii 0ocoboBOMYy CKIaay TpuU BEACHHI ONEpaTHUBHUX MAiil. 3ampomoHOBaHi M
OOTpyHTOBaHI OpraHi3alliiHi Ta I1HXCHEPHO-TEXHIUHI pIMIEHHS, IO CHOpSMOBaHI Ha
MIIBHUIICHHS €()EKTUBHOCTI OINMEpPAaTUBHUX [id. A caMe BIIKOPUTOBaHUHN ONEPAaTUBHHI
IJIaH TIOKEXOTAaCiHHS Ha 28 TMOBEPXOBUH KUTIOBUM OyAMHOK Ta 3ampONOHOBaHI
IHXKEHEpH1 PIINIEHHS [IOA0 BIPOBAMKEHHS CYXOTpyOy Ta 00’€KTOBOTO IMYHKTY

MOKEKOTACIHHS.
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HMonatok A. IIpesenTanis rpagivHol YaCTUHH pe3yabTaTiB podoTH

Cnang 1

Tema kBanicpikauinHoi po6oTtu
ocBiTHboro ctyneHsa "MaricTp“
YOoCKOHanNeHHA opraHisauii noXeXoraciHHs 1a
pATYBalibHUX POOIT Y BUCOTHOMY 28 NOBEpXOBOMY

XUTNOBOMY OyAMHKY M. [IHinpo

MeTta poboTu:
po3pobka Ta 00rpyHTyBaHHS1 onepaTUBHO-
TaKTUYHUX 3axodiB CNPAMOBAHUX Ha
YOOCKOHANEHHS TaKTUKWN FacCiHHSA NOXEX Y
BUCOTHUX Ta ByaiBnsx niaBuLLEHol
NOBEPXOBOCTI

BukoHaB: 30006yBay BMLLOI
ocBiTu, rpynn 3MIMIMB-21
Poman KPEMEHEB

Cnanp 2

Crniocodu i MeToau MOKeKOTACiHHA Y BUCOTHUX OyIiBJIsIX

KJACU®PIKALISA CTAIIOHAPHUX CUCTEM INIOJABAHHS BOTHEITACHUX PEYHOBUH

CTAIIOHAPHI
(IHTETPOBAHI)
CUCTEMU
MOXXEKOI'ACIHHA

v v

ABTOMATHYHI YCTaHOBKH BHyTpilHiil TOXEKHHUI
noxexoracinas (AVIID) BOJIOTIH

l Tpaauiiiai (HeMoGUTbHI) ‘ BararodyHkiionansHuit ‘

’ Mopnynbhi (MOOGLTBHI) CrieniaIbHOTO MPU3HAYCHHS ‘

KJACUDIKAIIA HACOCHO-PYKABHUX CUCTEM IIOJJABAHHA BOTHETACHUX PEHOBHUH

HACOCHO-PYKABHI
CUCTEMHU
(IEPECYBHA
MOXEKHA TEXHIKA)

l
! ' v

TloxerxHi CrauioHapHHX CyxoTpyou
pyKaBH HaripHi CyXOTpyoH migiiiMadis

y cepenHi OyIHHKY ‘

Ha30BHi OYIMHKY ‘

no aBTo;[paﬁnHax ‘




Cnang 3

Jloc1izkeHHSI Ta 00IPYHTYBaHHS PO3pO0KH KOMOIHOBAHOTO METOAY TaciHHS MOMKekK

NOJABAHHS BI'P 3 BUKOPUCTAHHSIM HACOCHO-PYKABHUX CUCTEM BUCOKOI'O TUCKY CIIIVIBHO 3
IHTEIT'POBAHUM Y BYIMHOK CYXOTPYBOM HA BUCOTY BLJbIl 200 METPIB

3anexHicTh THCKY Ha cTBOII Bin BUTpary BI'P mpu 3anexuicts BuTpatn BI'P Bin Tcky Hacoca: @ — Tuck
THCKy Hacoca 2,5 MITa: @ - pykasHa TiHis 77 MM; 6 - na cteorni 0,6 MIla, pykasua stinis 77 MM; 6 - THCK Ha
cyxotpyd 80 Mm ctBoui 0,7 MIla, cyxorpy6 80 Mm
0.8 32
5 g
0.7 3,0
= =
E 0.6 il DB [
@ =]
g 8
g 0,5 i 2,6
= (23
g 04 & 24
a8 ;
03 - - - r 22 . i i
L0 15 20 25 30 35 40 45 . s 25 35 5 s s
Butpata cTBOMNA, /¢ Burpara cTBona, 1/c
0,55
g 050 é
=
g 043 =]
[=] o
E 040 2
5 3
@ «®
=035 f
S 030 =
0.25 26
5 2 5 3
05 Lo L5200 25 30 33 0 L5 20 25 30 335 40 45 50

Burpara cTBONa, /e Burpara ctBoia, Jv/c

Cnanip 4

3aco6um i cioco0u NMoKeKHO-PATYBAJIBHUX POOIT y BUCOTHUX OYyIiBJIsAX

KJIACU®IKALISA PATYBAJIBHUX 3ACOBIB I IPUCTPOIB:

PATYBAJIbHI 3ACOBH
TpancnopTHi CrauioHapHi Lo [lo BUBO3ATHCS
(MOGiTBHI) (po3ramoBaHi B 30epiratoThes Ha TTOXKEKHUMHI
OyIHHKaXx) 00’exTax Mipo3aiaaMu
XX XX XX
—‘ ABTonpabunu ‘ —‘ Jlpabunu ‘ Konobu Amopru3aniiiui
(cTpubkoBoro
XX
THITY)
4‘ Asromigiiimaai ‘ k’ JlipTu ‘ Jlpabunu
X XX
R - Kanarno-
N JliranbHi [laxTn 3 PykaBa ) crycKoBi
amaparu [__| Tpancnopt- PpATYBaNbHI
HUMH TipTamu
XXX
L Bucorni
PATYBATLHUKH

X — III0 He MOTPeOyIOTh CIeLiaNbHOI MiATOTOBKH 200 MPHCYTHOCTI PSTYBaJIbHHUKIB,
XX — 10 3a0e3nedyroTh 6e3NepepBHICTh eBaKyallii;
XXX — HETPaJMLiiiHi, 3 MOKPAIIEHUMH TAKTHKO-TEXHIYHUMHU xapakreprcTukamu (TTX)




Cnanpg 5

Pe3ynbTaTi 10CHiAKeHb 3 IPOBeeHHS PATYBAJIBLHHUX POOIT y 28 noBepxoBomMy
rpoOMaJICbKOMY OYIMHKY

MPOBEJEHHSI PITYBAJIBHUX POBIT IO CXOA0BIN

IMPOBEJEHHS PSITYBAJIbHUX POBIT 3

KJITLI JIOMOMOT 010 AJT
i Hoeepx | Yac, ¢ Aii IoBepx Yac, ¢
10 178 migiiom, | cmyck,
ITigitoM 3 mepnIoro moBepxy 14 260 ¢ ¢
Oynunky nanku [JI3C y ckiani 6 16 372 ‘ 9 68 -
q0m0BiK, 6e3 Brimrouenns y 3130/] 20 408 Migizom 1 momman 12 |91 -
28 661 14 119 -
10 368 9 - 80
14 441 Cmyck 1 mogunu 12 - 120
Te x, i3 BkimoueHHsM y 3130]] 16 499 14 |- 210
20 765 9 - 292
28 1663 Cryck 10 soneit 12 - 350
= 28 1763 14 - 536
Crycx na nepurnii mosepx OynHKy 20 1180 OCHOBHI TEXHITHT XAPAKTEPUCTHRH AL
nanaku [JI3C y ckimazi 4 9omnoBik, i3
16 928 Tun Kyt Bitcrams | o "(‘:l‘“:" Maxkcumanbne
TUM, 110 psATyeThCs (90 Kr), Oe3 14 770 p— e T Pt Jpn e
BKiroueHHs y 313071 10 530 HH rpayeax | Gymmmiy N B wr
28 2324 AJIT-30,
20 1540 ]\AA“éf’L(I)_' 65 | 810 | 285 [ 10 100
Te x, i3 BkmrouenHsM y 3130/] 16 1088 20
14 924 ATI-45 75 | 89 | 433 | 16 -
10 620
Cryck Ha epuiuii mosepx OymuHky | 28 504 g/;ETH' 75 8 51,3 | 19 325
. 20 360
TpyIH JTIOfEH, 10 PATYIOTHCS, 3 8 6 288 METIIL- 75 0 598 7 325
YOJIOBIK y CYITPOBOI TPHOX 14 252 60
MO’KEIKHUX 10 CXOMOBIH KIIITII, 1[0 10 180

Cnaiipg 6

IlepcnekTUBHI TAKTHKO-TEXHIYHi pillIeHHs VI PATYBAaJIbHUX POOiT HA BUCOTaX

BUCOTHUI PATYBAJIBHUK
«BAJIE®EJIb/»

Bucora BukopucraHHs (npu
HasiBHOCTI KoHconei) — 500 M.
Yac Ha miarotosky o aii 6-7 xB
(32 ymOBHM, 1O 3a3/ajeriip
TMEepeKNHYTHH  depe3  OJoKH
KOHCOJIeH  JIOIOMDKHHH  Tpoc
Tpane3aaTHuil).

Hepnounik, obcnyroByBanHs 1-€i
30HHM €BaKyarlii.

MPUCTPI JJTIs TOKEKHO -
PATYBAJIBHUX POBIT:

Bucora Bukopucranus — 60 M.

EdexruBHicTs

ABTONIIIMMAY MOKEKHU ATIIT-66

PATYBaNBHUX

pOGIT mocATaeThCSA 3a PAaXyHOK

0e3nepepBHOrO  MepeMileHHs
JFONEH, 110 PATYIOTHCSL.
Henouik, poboua BUCOTA

obciyroByBanHs He Buiie 60 M.

POBOTA HETPAJUIIITHOT O
BHUCOTHOT'O PAAITYBAJIBHUKA

!

s s Y s Y
o |

° ®) 70
Bucora BUKOPUCTaHHS -
HeoOMexeHa (0OMexyeThCs

BHCOTOIO OymiBIIi).

Jlo3Bouisie BUpillyBaTH 3aBIaHHs
eBakyarlii Jiroaeil 3 Ta JOCTaBKH
3ac001B T0KEKOTACIHHS.

Henonik,

0OMEKEHICTh

MICTKOCTI JIFOJIBKH.




Cnang 7

OOrpyHTYBaHHS 0COOTMBOCTEli ONMEPATUBHOIO PO3TOPTAHHSI

YAC OINIEPATUBHOTI'O PO3TOPTAHHS 3 IOJABAHHSIM OJHOT'O CTBOJIA b HA BEPXHI IIOBEPXHU BY JIIB.JII
PI3HUMHU CIIOCOBAMMU (BE3 ITYCKY BOJ/IN)

Nllﬂli,
26
24 1 2 3 4 1 — onyckaHHSIM pyKaBiB 30BHI OyaiBiIi;
2 2 — MiXK MapuaMu CX0HZ0BOT KITITKH;
20 3 — 3a JIONOMOTOI0 PATYBaJIbHUX MOTY30K 30BHI
18 OymiBii;
16 4 - 10 MapIax cXo0BOi KIIITKH
14
12 Ty
10

0 2 4 6 8 10 1214 16 18 20 22 24 26 28 30

CXEMA MOJIABAHHS BOTHETACHHMX 3ACOBIB (OITEPATUBHOTI'O PO3TOPTAHHSI) HA BUCOTH 3A JJOIIOMOI'OKO
MEPECYBHOI ITOKEXHOI TEXHIKA

1 - MIOXKESIKHO-PATYBaIbHUN aBTOMOOLIb
——————— BCTaHOBJICHHUIT Ha JUKEPEJIO BOAOMOCTAYaHHS;

2 — TroJIOBHHMII MOXKEKHO-PATYBAIBHUI aBTOMOOLIL
Mepwa cTyninb nepexayyBaHHs - BCTaHOBJICHHH Oinst OymiBi;

I 3 — IpoMiKHA €MHICTh BCTAHOBJIEHA HA ITOBEPCH;

|
d | - 4 — noXkexKHa MOTOIIOMITA BCTAHOBJICHA Ha MOBEPCi
S 1>y I I
|

Cnanip 8

OHepaTHBHO-TaKTl/l‘{Ha XapaKTepucTuKa 28-mu MOBEPXOBOTI'0 KUTIOBOIO 6yI[P[l-le
3ATAJIBHA XAPAKTEPUCTUKA BY/IUHKY

ByavHok  3a  agpecoto  npocrnekT  [epoie  la

eKkcnnyaryeTbes 3 1983 POKy, 6yAiBHALTBO
z 3fiiicHIoBanocs 3a iHAMBIAyanbHUM MPOEKTOM y Yacu
e BiACYTHOCTI BiAnoBiaHOT HopmaTuBHoi 6a3u (OBH). Ha
faHuii vac 6OyaiBns He B MOBHIM Mipi  Bignosigae
cyyacHum [1BH. 3a yac ekcnnyatauii 6yanHKY 4acTKOBO
MOLIKOKEHI  CUCTEMU  MPOTUMOXKENKHOTO  3aXUCTY,
notpebytoTb 3amiHu MKK. Takox Ha GyAuHOK MaeTbcs
onepaTVBHWI MnaH MoXeXoraciHHa cknageHun 2020

S ow

nr-127 Mo pcz00 80My. £ N .
= poui, ane BiH NoTpebye koperyBaHHs.
200w,
SATBEPIRYIO
Havane MY T JCHC Yapaiy
 Minponerpocucobmaer
L Homommn ey 13
nrzsno o ) R

ONEPATHBHNII ILIAH OKEROTAG
1 Gyainio 26-10BEPAOBOLD AHTI0BOIY

Howep (panr) wkamky: 3

Atpeca: . Tinng

S re——
epevorena, nya. Fopana,
1y, Koesina, npocrext

Mapuupyr eataysanus 1o of'cxry: sy 2
T

Teacqonn: 68) 131-03-51 - weproni

w xapayry | 0IPY 8 2P
i i cryat L3 Poan KPEMEHCB




TEHEPAJIbHU TJIAH BYIMHKY 3 IIPUB'SI3KOIO 10 BOJOINOCTAYAJIBHOI MEPEXKI
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Tlnai THIOROTO MoBEpXY

Inast 1-ro mosepxy

Cnang, 9

Cnanip 10



Cnang 11

Joc1izkeHHS TeNJI0ra3000MiHy Ha MoKexi
TEMITEPATYPHUIA PEXKAM

T'padik 3mMiHN cepenHbO06'eMHOT TeMIepaTypH TemnepaTypHUit PEKUM MOKEKi
1400 L Ta TeMIIEPaTypH B YKa3aHUX TOYKAX B HIDKHIH 30H1 Oy1iBi

1200 1 1200

1100 +

1000 + 1000 +

800 +

400 T

1. Tpadix avinn Temriey
2. Tpacpik 3minn cep
3. Tpadix 3mitni Tevneparypn B 2-ii Touni

ypi B 1-ii Touni

oG'ewioi Temmepatypn 3,4 Typa B npHXOKili
Typa B KopHIOpi

7. 8. Temmepatypa a cxozosiit kaituii

BUCOTA HEMTPAJIBHOI 30HU 3AIUMJIEHHS

Txenn. | s,
- 5 069

- 8 0,64
E( 13 0,62
-

Cnanpg 12

Po3craBiienHs cuJ i 3aco00iB Ha MOMEHT NPUOYTTS MePUIOro MiAPO3AiTy

o nes
K200 K200

pian

s
K200

—

np. 'epoiB

-1
K200




Cnang, 13

Po3craBjieHHst ¢l i 3ac00iB HA MOMEHT JIOKAJTi3amii
B=2(;
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C000
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Cnanp 14

InkeHepHO-TexHiYHe pillleHHS - BIPOBA/XKEHHS CyX0Tpy0iB Ta
00'€KTOBOIO IIYHKTY MOKeKOTACiHHS

21600

H ; 3600 3600 3600 2400 2400
Hosi 3aMpoIIOHOBaH1 1200 il 1800 3600 200

1HKEHEPHO-TeXHI4HI PillleHHs.

®
IInan 25-ro nosepxy [ Cl
) s
g [ o
® ®
H E
- ®
ME g &
®§ g - ©
Cape e
g @
© R
g

®

3000

VMoBHi mosHaUK

®@

1. Cyxorpy6i 2 x 0100

2. TipomisHa eMHiCTS 05'eMOM 2 M. KYG.
3. Tlepenocha noexia MOTONOMIA

4. Tlowesumii kpan

5. OGopoiii Kanai

6. Xomyr ouipuii

5400

®

5400 3600 Jooo | 3600 2400|1800 | 2400 3600 [1200 |1800 | 2400 3600 1200

&) ® G0 ©® 06 0O 0OV & OO




Cnang, 15

3arajbHi BHUCHOBKHM 110 Po0oOTi

1. B kBanicbikauiriHinn poboTi BUBYEHO CTaH NUTaHHS 3 NPOBremM MoXeXoraciHHs Ta NPOBEAEHHS!
psiTyBanbHNUX pobiT y BUCOTHMX ByaiBnsax Ta OyanMHKax MiaBULLEHOT NOBEPXOBOCTI.

2. Y xopi aHanizy metogis, cnocobiB i 3aco6iB ANst 3AINCHEHHST NOXEXHO-PATYBaIbHUX POBIT Ha
BMCOTax BCTaHOBMEHO, LIO 3acTOCyBaHHA KOMOGIHOBaHOro MeTogy 3 BWKOPUCTaHHAM CyxoTpyby
[03BOSSIE CYTTEBO CKOPOTUTU Yac A0 nofdadi nepLloro cTeona Ta BUTPaTH pecypcy ocoboBoro cknagy
Ha NpoKMagaHHA pyKaBHOI NiHii, Siki, y CBOI 4epry, MOXyTb OyTu CnpsIMOBaHi Ha BUPILLEHHS iHLIMX
3aBAaHb Ha MOXeXi. TakoX BCTAHOBMNEHO O OAHMMMU, 3 HanbinbLl ePeKTUBHMX pATyBarnbHUX 3acobiB
€ HeTpaguuiiHi MNOXEXHO-pATYBanbHi 3acobu, a came BWCOTHI PATYBaNbHWKM 3 HEODMEXEHOI
BMCOTOI 06CNyroByBaHHS BUCOTHUX OyaiBenb nig Yac Noxex.

3. PesynbTatv BMBYEHHS Ta aHarnisy CTaHy MUTaHHSA 3 MOXEXOracCiHHsi, pATyBanbHUX pobIT Ta
opraHisauii onepaTMBHUX Qi Yy BWCOTHMX OydiBNsSiX HaJawTb MOXIMBICTL 3anpoOrnoHyBaTy,
OOr'pyHTYBaTM Ta 34INCHUTW OpraHi3aliiHO-TEXHIYHI 3axoAM O CNpsIMOBaHi Ha YOOCKOHAIEHHS
onepaTuBHUX Jil.

4. PO3rnsHyTO i BMBYEHO OMEpPaTUBHO-TAKTUYHY XapaKTepucTuKy 28 MOBEpPXOBOrO XMTIOBOro
OyauHKy, npoaHani3oBaHa XapaKTepUCTMKA iCHYHYOrO MPOTUMOXEXHOTO  3aXWUCTY, 3AINCHEHO
NPOrHO3yBaHHA MOXNMBOI OOCTAHOBKM MpWU MOXEeXi B KBapTMpi Ha 25 noBepci, 3 po3paxyHKamu
reoMeTpuYHUX i AOCTiAXEeHHAM (Di3NYHMX NapamMeTpiB NOXeXi Ta po3paxyHKOM cun i 3acobis,

5. Y pesynbraTti po3rnsHyTUX i BUBYEHMX MaTepianiB Oynu po3pobneHi i 3axoau 3 NiaBULLEHHS
piBHSA opraHi3auji raciHHs noxexi B OyAMHKY, HA OCHOBI SKMX AaHi pekomeHAaLii ocoboBomy cknagy
npy BeAEHHi onepaTyMBHMX Ai. 3anpornoHoBaHi n oBrpyHTOBaHI opraHi3aLiviHi Ta iHXeHEepPHO-TEXHIYHI
PILUEHHS, WO CNPsIMOBaHi Ha NiABULLEHHS e(EKTUBHOCTI onepaTuBHUX AiA. A came BigKOPUroBaHUN
onepatuBHUI MNaH MOXeXOoraciHHs Ha 28 NOBEepXOBWUW XWUTNOBWUIA OyouHOK Ta 3anponoHOBaHI
iH)XEHEPHI pilLEHHS WOA0 BNPOBaMKEHHS CyXOoTpyDy Ta 06’€KTOBOrO NyHKTY MOXEXOraciHHS.

6. 3a Temoto pobotn onybnikoBaHo 2 Te3n ponosigi: XIV MikHapogHOi HaykoBO-NMPaKTUYHOT
KOHepeHUii «Teopist i MpakTMKa raciHHa MOXeX Ta NikeBigauii Hag3BMYaMHUX cuTyauin» 27 KBIiTHSA
2023 poky Ta BceykpaiHCbKOi HayKOBO-NpakTUYHOI KOHdEepeHLii KypcaHTiB i cTyaeHTiB «Hayka npo
LMBINBHUIA 3aXMCT SK LUMASX CTAHOBMEHHSA Monoaux BYeHUX», 12 TpasHs 2023 poky, M. Yepkacu, YIMNB
im. Mepois HYopHobuna HYLL3 Ykpainu.




HMonarok b. Komii myO0urikanii

b.1. Te3u ponosini XIV MixHapoaHOi HAyKOBO-IIpaKTUYHO1 KoH(pepeHuli « Teopid 1
MpaKTUKA FaCIHHA MOXEX Ta JIKBIAAUli HaJ3BUYaMHUX cUTyaliii», 27 kBiTHS 2023
poky, M. Uepkacu

HMIAHOBHI KOJETH! OPTAHDBALIAHHA KOMITET:
hnpommeB:cnmv‘x‘nypoﬁanI\ i Toaosa op
ii «Teopin i nplrrln Bixrop 'BO3]1b, saxmery BEJIIKOB, oxtop rexmimmmx mayk, mpodecop,
racinns -un Ta aikBizaUi HATIBRUARIG curyauiio. Vpainn, _ HayE, . JABH3 I, e Ta
cBOCRACHOrO Qopuy'unl Ta smIamER k = Ry Gesmexm nvemi Tepois  apxirextypm» (Vxpaina);
> 20 1xnimnn P ! oy y sexmcry  Birasin CHHTIOK, oxrop temsimmmx mayk, mpoecop,
2023 poxy Tesm zomomiedt Ta un:) ma yuacrs y pobor Y rpaims (Vipaina) Km neem Tapaca Llepwenxa
xondepenmi. (Yxpaina);
v 5 = z Yaenn oprromirery K.OIW: lup MA.‘lAmA. KAMIMIAT TeXHIYHNX HayK, JONeNT,
- poSort sumbep = .-}...I n.' Oaer MHPOUIHHK, zoxtop Hayx, nmpodecop _imcTATYT nomexmoi Gesmexn ivem [Iepois
* e & Y INCTHTYTY 3 i T2 may i o1 P y saxmery
TR - poborn Uy IMCTHTYTY Gesmexnm inemi Yquin (Vxpaina);

. x. # 3 Tepois Yop P Y HYSH3IH, xamamaat TexXmiTMmx HMayx, JOUeHT
¥ xoai poSorm ] Gyae saxmcry Vipaimm (Vepaina); qepn;m _imcraTyT noxexmoi Oesmexm ivemi [epois
R ey = pobory coyk. Oaexcanap THIUEHKO, ocsirn P y saxmeTy

$ep ) .y y $op (owma  Vypsimm, goxtop mayx, mpodecop :pam(y

yuacTs Ta piacoxonpepenuIn’30x). p incruTyTy moweamoi  Bixrop nownok. KAHIMIAT MEAAOMNMNX HAYK, AOUENT
Tocwaanns 3as ywacri 8 xonpepenuii Syze mazicaamo Gesnexm nrem Iepois U H P Y INCTHTYT Gesmexn mem: Iepois
A0IATKOBO. UHBLTBHOTO SAXHCTY Y:pun (Yxpaina), P Y saxmeTy

Boaommp AHJIPOHOB, ACKTOP TEXHITHNX HAYK, npodecop,  Vxpaimm (Vipaina),
Mera xonpepenuii: P saxmery Vxpaimm Aprem BHUEHKO, xanimaar Texmivmux Hayx, JOUeT,
OGrosopesns murams, nos'ssammx 3 mpoGnesaum Ta (Vpaina), mCTHTYT i Gemexm mvemi Iepoin
HOBITHIX PO3P lopﬂ l’ﬁ(.'b. i cayxbnm  Yopmod) Y saxmcry

Ta Merozis, mo su:rocolvnnu TIpH TaciNMi NOXeX, i i tmmi (Vpaima), Yrpainm (Vipaina),

HaTssadain cuTyami Ta ix nun;nl 2 TEKOXK MiTBHIeHHY Ceprll 03EPAll, ,'lempnum mmeitsmoro  saxmcry, Boaoguwmmp APXHIIEHKO, xamamzar mejaroriqmmx Mayx,

pisnx P pooot- ™ ii 3 mp Aonent U incTaTyT i Gesnexn iseni Tepois
Qnepar oyl b pauii (Vxpaina); P penTer) saxmery

saxmery ICHC Vepaimn meu- JCHC Biraaiii KOBATEHKO, mayx, Vpaimn (Vxpaina);

v ra Isan YOPHOMAS3, mayx, Uep

Tesarmuni cexuii xondeperuii:

incraTyT noxexnoi OGesmexm imemi [epois HopmoSmax

Cexuis 1. Pearysammx ma magssmwaiimi curyamii, moxesi Ta WOKSL\A,MW@{MMSMW o " P ¥ saxmery Vpaimn
x Toaosa - HayE, xpaina);

aoment Bixrop OKATIOK, En%d Cislt m Engiosszing The Main  \ P IVCTOBIT, Gepracsmmit imcrmmyr

mayx Isan YOPHOMAS (e-masl l\'anchommz > 26@ukr.net) m ELAZAT, Joint m SIIWU tesse, medical and. Besmexn neni [epois U H:

Cexuin 2. Ocod. P T2 * bumanitanan asystance” (Typewamsa), mmnn' I;;meonm (Vxpaina);

L Rima. Tamofiiniené, Piof Dr. Piofewss of Eimscial (PP ol W s s M
melJCHC Tonosa - nlmnm!m Enoi Eaculty, Milaius imcTTyT i Oesmexm imemi Tepoix
TVCTOBIT (e n:vl m pustovit@gmail com). Ritoldas SUKYS, Doctor of ;m""' Head of the, Eaculty, of  Y*paimm (Vapaim). i '
C 3. & B M &, -

‘exuin ASHEO-XIMIYHI npo::: a;tm“ Ta FaCiMH NOXEX i M m T . POM - i
l'o.nou —  KAHIMAAT TEXHIYHMX HAyE, .xouem Biramit  WAsEsty, Nloins (Tarea q‘"“m‘m A I::uxﬂ DeIATOrivMIX MAyX, zrnu;.
HYSH3IH, VK, Aouemt MMYKO\A.MMWW S e ImcraE Wil bomak Raen -
Aprext MARBOPOIA (e-mail nuvbotodalol@md com) Unisessity of Gakroye (PecrryGaixa Bor ¥ SEmGY
Cescutist 4. Meton Ta Saco0H HASYAMMA XX enesemTH CACTeMN MEY\I m“%wm““m“ Yrpaimn (Yrpaina).

T2 Gesnexn. Tonosa - ):
EaHImuaT nejaroriummx mayx Bosommmp APXHIIEHKO,
mayx Jap’x LIAPITOBA
(e-nwk d&shoomg@nh,m).
IYBIIKALIA MATEPIATIB KOH®EPEHII TIPHKJIAT O®OPMIEHHA TE3: \dxlx'repcm oclrrl 1 mayxn Vpaimn
Tesn P momTow ma Jepxasna cayxta Vepaimn curyaniit
aapecy cexperap i i cexmii dep i YK [614.895.5.621.5]:622-051 saxmery Vepaim
(¢ posain «Ti cexmii xonpep ). Texer o r“‘l’;“‘d incTRTYT moxeamoi Gesnexn
¥ Mi f Word 3 nommu: epxe, JOCIWKEH}D‘IMWTE!MATYPB epols top —
muxme, npase - 2,5 oo, ise — 3.5 o; mpudr - Tivwes, N 11 3AXHCHHM OJIATOM PATYBATbHHKA - mmpiasRoro saxncry Vepainn
Raman; xerms - 12; loan—lzicu iNTepBan omHapHmit; Ges P SaxmcTy, 00op potore T3

; maxiTypxa - 0.

M. Te3 ¥y Taxii
nocaizosnocTi:

- )Jl(mnl wpndT, SNiBA BIY

- uepes pagox - HA3BA TE3 ,'lOﬂOBm (acmprii

@r 1o nenTpy);

wepes pxzox — iw's, JIPI3BHIUE, nayxoeuii cmynins,

euene 3sannn, Micye pobomu aemopal-{ig) (xypcns, no nentpy);

- Wepes PAJOK — TEXCT JONOBLTL,

- uepes PAIOK — COMCOX BHEOPHCTaMOI miTeparypm,
opopunenmit y siamosizmocri s JICTY 8302:2015 (cmomo
JITEPATYPA xupumy mpuéron, no uentpy).

YIS T2 XY

Apmex MAHBOPOJIA, xaug, ned. nayx, doyenm,
Hepraceruii ixcmumym noxcexcxoi besnexu ivexi I'epois
Yoprobur HYL3 Yrpaiwu

JOTEPATYPA
1 i no
MapaMeTpis  IRIMBiTyATBHOrO saxmery
parysamsmnxis / T. B. Kocremxo 1a in. M MM HAYKOBMIE

axypman «[uzepmayxar. 2018. Na 2 (42). rom 1. C. 74-79.

iis e ¥ L
- S > < s

Tonosse ynpasaimux JCHC Y:pnn y Yepxacsxiif oGmacti
Incraryr s

mmpLTsHOO uxnn')
Tonosna mxoaa noxeanoi caywbn, PecnyGaixa [Toasma
06’ eamana narpopua «Ilowyx, PATYBaHHX, MeIHUNA T2
T Typeupxa P

ise. [ F

Tadpepcrrnit : P Pecny ap
Toxexna paza micra l'aubypr, Pegeparnena Pecnybmixa
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[IpoananisyBaBmIM icHyK0Yi MeTOAM NiJrOTOBKM Ta30JMMO3aXxUCHUKIB, Ta
pO3TJISIHYBIIM HOBi MeToAW /Ui Halol KpaiHW, siki MoOrjud 6 3HAYHO MOKPALIUTU
MalCTepHICTb Ta BUTPUBAJICTh HALIMX PATYBAJbHUKIB, @ TOJI0OBHE 3HAUYHO 3HU3UTHU
pU3UK TpaBMyBaHHSl 4M 3arubesi JOJUHU Ha noxexi. Tomy BBakaeMo, 10 s
miZBUIlEHHA PpiBHA mpodeciiiHoi NiAroTOBKUM ra30JUMO3aXUCHUKIB, 3a YMOBHU
JocTaTHboro ¢QiHaHCyBaHHS, HaWKpallUM BapiaHTOM € 3acTOCyBaHHSI MOOGITbHUX
TPeHyBaJIbHUX KOMILJIEKCIB €EBPONENCbKOT0 CTAaHJAPTY, AKI MaKCUMa/IbHO pealiCTUYHO
Bi/ITBOPIOIOTH YMOBHM MOXexXi, Gi3uuHe Ta nmcuxosorivHe HaBaHTakeHH [4]. Hai6inbin
ONTHUMaJbHUM BapiaHTOM € MpPOBeJEeHHS PEKOHCTPYKIIl iCHylI04YNX TemJoguMoKaMep,
fAKa 6 BKJIOYala 06OB'I3KOBI MpUMIlleHHS: TpeHaXepHWH 3aj, TepMiuHy 30HY,
TpPeHYBaJIbHY CTEXKY, MaKeT KBAapTUPH (PKUTJIOBUH CEKTOP) Ta MaKeT BUPO GHIYOI 30HU.

JIITEPATYPA

1. HalioHasibHa OTIOBi/Ib PO CTaH MOXKeXHOI Ta TEXHOTEHHOI 6e3NeKHU B YKpaiHi
[EnexTponHMit pecypc]. - Pexxum goctyny o mxepesa: http://www.dsns.gov.ua/.

2. Hakaz MHC Yxkpainu Big 16.12.2011 Ne 1342 «IIpo 3aTBeppxeHHs1 HacTaHoBHU
3 opraHisanii ra3oZjuMo3axUcCHOI CAyx6U B Migpo3zisax OmnepaTHUBHO-PATYBaJbHOL
cay»6u nuBisbHOro saxucty MHC Ykpainu».

3. OcHOBM mcuxo0JIOTiYHOTO 3a6e3nedyeHHs AigabHocTi MHC :Iligpyynuk /3a 3ar.
pen. mpod. 0.B. Timuenka. -XapkiB: Bug-so Y1[3Y, 2009.-217 ¢

4. Haka3z MBC Ykpainu Big 15.06.2017 Ne 511 «Ilpo 3aTBepmkeHHs [lopaaky
opraHisauii cay60B01 MiIrOTOBKYM 0Ci6 PSA0BOro i HaYaJbHUIBKOTO CKJIAJY CAYXOU
LMBIJIbLHOTO 3aXUCTY».

YK 614.84

AHAJII3 CYYACHHUX CIIOCOBIB I METOJIB IIOJABAHH BOTHETACHUX
PEYOBHUH HA BUCOTH

FOpiii CEHYHXIH, kaHO. mexH. HayK, hpoghecop,
HayioHaabHUll yHisepcumem yusinbHozo 3axucmy Ykpainu
Poman KPEMEHEB,

I'Y JICHC Ykpainu y /lHinponemposcbKili 06.1.

OCHOBHMMM CIOCOGAaMHU i MeTOJaMU IOKeXKOoraciHHA Ha BHUCOTaX, € BifgoMmi, axi
BUKOPHUCTOBYIOTbCA Ha MiAcCTaBi BiANOBIAHUX METOAWYHUX Ta MPAKTUYHUX
peKoMeH/1alliif, CTaTyTiB, HACTAHOB Ta JiTEPaTYPHUX Jkepen [1-4].

TaxkTuko-TexHiyHe 3abe3NeyeHHs CI0COo6iB i MeTOo/iB MoJjJaBaHHA BOTHEeracHUX
peuyoBuH (BI'P) y BUCOTHMX 6yAMHKaX, K MPaBUJIO JOCATAEThCA JBOMA HANpPSIMKaMM:
uissxoM nojaBanHs BI'P cranionapHMMU cucTeMaMu i HACOCHO-PYKaBHUMM CUCTEMaMU
nepecyBHOI MOXKEXHO-PATYBa/lbHOI TexHikH (puc. 1).

Ko>keH 3 [UX BU/IiB 3aCTOCOBYETbCS 3aJ1€XKHO BiJj 06CTAHOBKU MOXKEXKi, HAABHOCTI
i Haxo/)KeHHI B CHpPaBHOMY CTaHi, [JOCTATHIA KiJbKOCTI MNOXEXHO-pATYBaJbHUX
aBTOMOOIIB i MOXEXHUX HaMipHUX pyKaBiB Ta iH., 110 OOGYMOBJIIOITHLCS YMOBaMHU
MOYKEXI.

CTALOHAPHI (IHTETPOBAHI) CUCTEMU
NOXEKOrACIHHA

\ 4 \4
ABTOMATMYHI YCTAaHOBKM BHYTPILLHIM NOXeEXHUN

noxesoraciHHa (AYr) ~[117 BOJOTIH

TpaauuinHi (Hemo6inbHi) |<— —>| BaraTodyHKLioHaNbHWI




Puc. 1. Knacudikanisi cuctem nogaBanus BI'P Ha Bucotu

[lpeAcTaBieHe TaKTUKO-TeXHiYHe 3abe3NeuyeHHsl, sIKe 3aCTOCOBYETbCH [JIs
nofaBaHHs BI'P Ha BucoTH Mae cBOi TepeBaru Ta HeJJ0JiKY, IKi BU3HaYaloThCsl 6araTbMa
dakTopamu.

Y BUCOTHUX OGYAMHKaX OCHOBHHMM CII0COG0M IO/laBaHHSI BOIHEraCHUX PEYOBUH
(BI'P) BBaXka€TbCsl CHCTeMa iHTErpoOBAaHOTO MOXKEKHOrO BOJONMPOBOAY 3 HacocaMu
niBUIyBaYaMU i MPOMIXXHUMHU EMHOCTSIMY, Jie 1€ He0OXiHO.

fAkio cucrema cnpaioBaja B IUTaTHOMY PEeXHMi, FaciHHA NOXeXi Ha BeJHMKHUX
BHUCOTaX HE3HAYHO Bi/Ipi3HAETHCA BiJI MOXeXi B 3BUYANHIN Oy/iB/1i 32 yMOBY HassBHOCTI Ta
CIpaBHOI po60TH MoXKeXHUX JipTiB. OgHaK disocodia raciHHsA MoXkexi BKIIIOYAE B cebe
Take MOHSATTS, IK «ABTOHOMHICTb», ke 03HA4Ya€ HACTYIHE: TAKTHKA, CIIOCOOM Ta METOIU
MOKeXOoraciHHs MOBUHHI 3a6e3MeyyBaTH BUKOHAHHSI OCHOBHOIO 3aBJAaHHSI Ha MOXexXi
He3aJIeXKHO Bi/l iHTerpoBaHUX CUCTEM MOXKexoracinHs. Hepiki BUlagku, KoM cTanjioHapHa
crcTeMa MO0XeXKOraciHHs BUSIBJISIAcs Helpalle3ZiaTHO0 abo GyJia 3pyiiHOBaHa BHACTIZIOK
Ha/I3BUYaMHOI cuTyalil, | TOAlI TMOXeXHO-pATYBaJbHI MiJpO3JiIA 3MylIeHi JiITH
aBTOHOMHO, BUKODUCTOBYIOUH JIMILE IepecyBHY NOXKeXKHO-pATyBajlbHy TexHiky. Tak, y
2012 poui miJ yac noxexi y BUCOTHIN aJMiHicCTpaTUBHIN OyaiBii mo Bys. B.'eTbMaHa y
KueBi 6ys10 HeIOCTAaTHLO CTalliOHAPHUX 3aco6iB /I MmoXeXxoraciHHs. BHacrifok 1poro
raciHHs MOXKeXi MPOBOIUIOCS TIePEHOCHUMU BOTHETaCHUKAMU, SIKi BPYYHY JIOCTaBJIS/IUCS
NI0KeXKHMMMU Ha BeJIMKY BUCOTY Yepe3 HeMOXXJIMBICTb nofiaBaHHsa BI'P Ha HasiBuCOTH.

OkpeMO CTOITb MUTaAHHS NpO 3a6e3NeyeHHs] MOXKEeXHOI 6e3NMeKu Ha BUCOTHUX
06'eKTax, 10 6yAy0Thcd. HaifyacTilne Ha Takux 06'€KTax HemparesgaTHi a6o B3arasi
BiZICYTHI cTallioHapHi cucTeMU MoxexoraciHHA. Tak, HalpukJaj, MiJ 4ac Moxexi y
BUCOTHIN 6yaiBJi 10 6yayeTbca B M. 'yanwkoy y 2014 poui Ha BucoTi 240 M (65-i
NOBepX) Ha MaJaloyuX DIBHSAX CUCTEMHU 06'€KTOBOTO MOXEXKOTaciHHS Oy/M BifCyTHI,
OCKIJIbKY 3aKiH4yBaJIKCs B paiioHi 60 moBepxy, a MOTOINOMIIA /ISl MiZIBULIIEHHS TUCKY He
3anmycTuiacs. Y 3B'I3Ky 3 LIUM TraciHHSl YCKJIQJHIOBaJoCs TUM, 1o s nozadi BI'P
HeoOXi/IHO 6y/I0 PO3MICTUTH KiJlbKa MOTONOMI 10 BUCOTaX JJisl 3a6e3Me4eHHs] CXeMHU
po06OTH B MepekavyyBaHHs, 1[0 3aliHAIO 6isbllle 2 roAuH. Helllo1aBHSA moXkexa B YepPBHi
2017 poui y Greenfell Tower y JlonzioHi Jiuiie 3a oil[iiHOI0 CTaTUCTUKOIO 3a6pasia He
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MeHlle 80 JIIOACBKUX >KUTTIB, 110 B YeproBUM pa3 [JOBOJUTH aKTyaJbHICThb
YZIOCKOHaJIeHHs1 3ac06iB Ta METO/iB MOEeXOraciHHA y BUCOTHUX OyJMHKaX. Y ceprHi
2017 poui y 79-nmoBepxoBomy xMapouoci The Torch Tower y Jly6ai ctanacs 4eprosa
nokexa, a nepia Tpanuiacsa y 2015 poui. Haxxanb, HaBiTh HOBi 6y/iBJi, 36y/10BaHi 3a
Cy4acCHUMM HOpMaMH OXKeXHO1 6e3MeKH, He 3acTpaxoBaHi BiJ| moxex.

ByaiBHuTBO OyAuHKIB BucoTol 100 M i O6isbil, craBUTH 3a 060B'S30K
rapHizonam OPCII3 3zilicHIOBaTH MOIIYK i po3po6usATH HOBi epekTHBHI mpuioMuU i
CIoCOOU TaciHHA TMOXeEX y BUCOTHHX OyJWHKAaX Yy BUIAQJKY Bi[MOBJIeHHS B POGOTI
BHYTPIIIHBOT0 NPOTUNOXKEXKHOIO BOJOMIPOBOJY.

JIITEPATYPA
1. ToxexxHa TakTtuka: [ligpyunuk / Kmoc ILIL, [Mamox B.I., IlyctoBoi A.C.,
Cenuyuxin .M., CupoBou B.B. X.:  OcHoBa, 1998. 592 ¢ URL:

http://repositsc.nuczu.edu.ua/handle/123456789/1192

2. JloBiiHUK KepiBHUKa racinHa noxexxi. Kuis: TOB "Jlitepatypa-/lpyk”,2016,320
c. URL: http://repositsc.nuczu.edu.ua/handle/123456789/9477

3. Cenuuxin .M., Jlengapenko 10.10. I[Ipo6yieMu raciHHS MOXKeX Y BUCOTHUX
oyaunkax. [lpo6aemu mnokexxHoi 6esneku 2022. MaTepianu MikHapoZHOI HayKOBO-
npakTU4YHOI KoHepeHnii, 12 xxoBTHA 2022 poky. X.: HYI[3 Ykpainu, 2022. C. 225-226.
URL: http://repositsc.nuczu.edu.ua/handle/123456789/16157

4. Cenuuxin I0.M. HeTpaauuiiHui noxxeXXxHU BUCOTHUN PATYBaJbHUK Ta HOTo0
TaKTUYHe 3abe3MeyeHHs: aBToped. JUC. HA 3J00YTTS HAyKOBOTO CTYNEHs KaHJ. TeXH.
Hayk. XapkiB, 1997. 20 c. URL: http://repositsc.nuczu.edu.ua/handle/123456789/4626

YJK 355.588: 620.26: 004.421
B/ZIOCKOHAJIEHHSA TPOTPAMHHUX KOMILIEKCIB /I/I TOTPEB JICHC YKPATHU

Maxcum Y/JOBEHKO, Bimanit HYSTH3IH, kaHd. mexH. Hayk, doyeHm,
Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm, Muxatino IIYCTOBIT,
Yepkacvkutl iHcmumym noxcexcHoi 6eaneku imeHi I'epoie YopHobusas HY1]3 Ykpainu

[IuTaHHa NUBIIBHOI 6e3MeKH 3aBK/AU 6YJI0 OAHUM i3 OCHOBHUX /I/1g YKpaiHy, a B
yMoBax arpecii 360ky Pocilicbkoi Pejiepaniii BUHIIIO Ha KJIKOYOBY poJib. PyiiHalii Bij
60M60BHX yZapiB 3a3Hasia BeJIMKa KiIbKICTb MicI[b 36epiraHHs He6e3MeYHUX XiMiYHUX
peyoBuH (gani - HXP), TpaHcmopTHi MaricTpasi mo SIKUX BOHM IE€PEMIlyIOThCs,
TuM4acoBi €MHocTi Tomo. Po6ora mnigposainie JCHC VYkpainu mno JikBigaumii
HaI3BUYAWHUX CUTyallif, gki moB’'a3aHi 3 o6irom HXP mo4yuMHaeTbCa 3 JeTajbHOI
po3BiikK Micug nozii. Po3Bigka B mepiy yepry noJssrae B izeHTudikanii HXP, i e B
yMOBax BiliCbKOBHUX JIil JOCUTh Ba)kKKa 3aJjaya, a/pke He 3aBXAU € iHpopMmalist mpo Te,
BUTIK IKOI caMe peYOBHWHU HEOOXi/HO JIiKBi[yBaTU MpPU TOMY, 1110 06CTaHOBKA B MicIli
aBapii Mo’Xe CTAHOBUTHU 3arpo3y psTyBajJbHuKaMm. Tomy igeHTudikaniro HXP Ta
No/Ia/IbIIUN pO3paxyHOK MaclITabiB aBapii € akTyasibHOO 3ajayelo [1].

HaykoBusamu Yepkacbkoro iHCTUTYTy TMoOXexHoi 6e3neku imeHi [epoiB
Yopuoowsass HYI3 YkpaiHu Bke He OAWH piK NMpPOBOAUTHCI poboTa 3 PO3POOKH,
BIIPOBAa/XKeHHS, CYNpOBOJY pi3HOro poJy nporpaM Ta NpPOrpaMHMUX KOMIJIEKCiB.
[IIBuiKMI pO3BUTOK TEXHOJIOTIM HAaKJIaZja€ Ha Liel mpolec CBOi BUMOTH.

OCHOBHI BUMOTH, SIKi CbOTO/IEHHSI BUCYBAE [0 NPOrpaMHUX NPOAYKTIB TaKi:

- aKTYaJbHICTb;
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YCTAHOBKH IIOXEXOT'ACIHHA EJIEKTPUYHHUM I10JIEM

90

Bozdan KOIJAP, Onexcili MUT'AJIEHKO
BUKOPUCTAHHSA CIIEIIIAJIBHOI TEXHIKHA ITPU T'ACIHHA
XIMIYHOHEBE3INNEYHHUX PEYOBUH

91

Izop MAJIAJJUKA, Apmem BUYEHKO, Muxatino I1IYCTOBIT

$®OPMYBAHHA NIAXO0AY A0 YTBOPEHHA NIAPO3A1/IIB 3 BAKOPUCTAHHA

BE3NUIOTHUX JIITAJIbHUX AITAPATIB B JICHC YKPATHU

92

Izop MAJIA/JUKA, Apmem BUYEHKO, Muxatiao I1IYCTOBIT, Kamepuna ITABJIEHKO

3ACTOCYBAHHS MYJIbTUPOTOPHOTI'O BIUIA IIPUB’AI3HOI'0 TUITY

JJ1S1 BAKOHAHHS 3ABJIAHD Y C®EPI KOMIIETEHIIII JICHC YKPAIHM............

Pycaan MEJIBHUK, Onvea MEJIbDHHK, Ilasno JIEBYEHKO
MOXKEXXHI ABTOIIMUCTEPHHU 3 MOTOIIOMIIAMHU B AKOCTI OCHOBHHX
HACOCHHUX YCTAHOBOK

......... 94

96

Pycaan MEJIBHUK, Onvea MEJIDHHK, /laniin JAPEHKO
AKTYAJIbHICTb IIPOEKTYBAHHS TA BUPOGHUIITBA EJIEKTPUYHUX
MOXKEXHO-PATYBAJIbHUX ABTOMOBIJIIB

98

Cepeiili MOCOB .
METOAWYHHUU MIAXIA 0 ®OPMYBAHHA BUMOT /10 BE3IIJIOTHUX

ABIALIAHUX KOMILIEKCIB Y COEPI IIUBIJIBHOTO 3AXHCTY .oovvenrereerssssssnrennens

FOopiii HATIPHAK, Auopiti /JOMIHIK
AHAJII3 3AXUCHUX BJIACTUBOCTEM CYYACHHX 3PA3KIB
MOXKEXKHO-PATYBAJIbHOT TEXHIKH

Badum HDKHHK, Bimaniti IPUCSDKHIOK
OBI'PYHTYBAHHS CLIEHAPIIB [IPOBEIEHH EKCIIEPUMEHTAJIbHUAX
JOC/IIXEHD 3ACOBIB IMMO- TA TEIVIOBU/JIAJIEHHA

Bozdan OBOSIHChKHUH, Bikmopis [JAT'L/Ib
BUKOPUCTAHHA HITYYHOT'O IHTEJIEKTY K HPOI‘P_AMHOI‘O
3ABE3IEYEHHA /14 BE3IIJIOTHUKIB Y ICHC YKPAIHHA

Kocmsinmun OCTAIIOB
AHAJII3 BUKOPUCTAHHSA YHIBEPCAJIbBHUX 'Y CEHUYHHUX
MNOXKEXHUX MAILIMH

Baaducaas IIOCIIEJ/IOB, Baaenmux MEJIBHUK

IH®OPMATU3ALIA AK HEOBXI/IHA CKJIAIOBA IIJI YAC IPOBE/IEHHA
JIKBIJALI HAC/IIAKIB HA/I3BUYAMHUX CUTYALIN

TA FACIHHS IOKEX

Bimaaniti IPUCDKHIOK, Makcum OCAZJ9VK
PO PO3POBJIEHHA METO/IMKH EKCIUIYATAIIIMHUX BUIIPOBYBAHb
PYYHUX IIOKEXHUX IPABUH

Bimaaniii IPUCS)KHIOK, Cepaiii CEMHYAEBCHKHH, Muxaiino AKIMEHKO,
Makcum OCAZJYYK, Bimaanitl CBIPCbKHUH

111010 HEOBXITHOCTI NPOBEAEHHA AOC/II/PKEHb TEXHIYHHUX
TA EKCIUIYATAIIAHUX XAPAKTEPUCTHUK MOXKEXKHUX
3’€IHYBAJIbHUX I'OJIOBOK

Poman PYBAH, Bacuaw POTAP

MOKPAIIEHHA IMPO®ECIAHOI MIIFOTOBKU 'A30/IMMO3AXV CHUKIB........

Hopiii CEHYUXIH, Poman KPEMEHEB
AHAM3 CYYACHHUX CIIOCOBIB I METO/IB IIOJABAHHA BOTHETACHUX
PEYOBHUH HA BUCOTH
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b.2. Te3u nomnosial BeeykpaiHCbkoi HayKOBO-ITPAKTUYHOT KOH(EPEHIIlT KypCaHTIB 1
cTyneHTiB «Hayka npo HMBIIBHUM 3aXUCT K LUISIX CTAHOBJIEHHS MOJIOJUX BUCHHUX,
12 tpaBusa 2023 poky, M. Uepkacu

Oprauizauiiinmii Komirer kondepenuii:

so3ab BikTop MUXal/J0BHY - HAYANBHUK
YINE im. Tepois Yoprobuns HYL3 Ykpainu, kauguaar
TeXHIMHKX Hayk, npodecop, 3acayxenuil npauiBHuk
uusinbHOro3axucTy Yepainu;

MupomwHuk Oser MHKOIAHOBHY — 3aCTYNHHUK
HavanbHuka YIMB im. Fepois Yoprobuaa HYL3 Ykpainu 3
HaBYAILHOI Ta HAyKOBOI POGOTH, JOKTOP TeXHIYHHX HayK,
npodecop;

A A

p - NPOpeKTop 3
HayKoBOi POGOTH - HAYaNLHUK HAYKOBO-A0CHiAHOrO
LeHTpy H)’[’i3 Ykpait#, J0KTOp TeXHIYHHX HaYK, Tpodecop,
3aciyxe Huit Aisy Hayku | Texuikn Ykpainu;

K Biraniii B P — 3ACTYNHUK
Hayanbhmuka 11V HJL 13 3 naykosoi poGoTH, Kanauaar
TeXHIYHHX HayK, CTapIIii HAYKOBHH CNiBPOGITHHK;

Tumenko Osexkcanap MHXaHI0BHY - TONOBHMII
HayKoBuii cnispobiThuk YIINB im. lepois Yopuo6uns
HYL3 Ykpaiuu, JoKTOp TeXHiYHHX HayK, npodecop,
3acJ1yxeHHii NPaLiBHUK OCBITH YKpaiuu;

3emanaucbkuil Onexkcanap Mukonaitosuy -
HavyaAbHUK BigLiny opraunizaunii waykosol gisasnocti

im. Tepois YopnoGuas HYL3 Ykpainu, kauauaar
TexH HX HAYK, JOUEHT;

AxkoBuyk Poman CBATOCAABOBHY - HauaJlbHHK
kadeapH UMBINBHOrO 3aXMCTY Ta KOMI'KOTEPHOrO
MoAenioBaHHa ekoreodizuunux npouecis JIY BH, ¢
AOKTOP TEXHIYHHMX HAYK, IOUEHT;

Cykau Cepriii Boogumuposuy - 3apigysay kadeapmu
uuBinbHOI GesnexkH, OXOpoHM npaui, reogesii Ta
3emaeycTpoio KpeMmeHuyubkoro HagionHaabHoro

iBepCHTETY iMeHi itna Octpor KO0, A0KTOp
TeXHIYHHX HayK, npodecop;

Bac Ouser BoJOAMMMPOBHY — FON0BA HAYKOBOTO
TOBAapHCTBA KypPCaHTIB (CTyAeHTIB), aa'lOHKTIB
(acnipanTis) Ta Monoaux Buenux Yl im. Tepoin
Yopro6uas HYL3 Ykpainn, KaHAH AaT TeXHIYHIX HAYK;

3mara flua BacuuiiBHa - fouenT xapeapu dizuko-
XIMIYHHMX OCHOB PO3BHTKY Ta raciHHs NOKex gxakynme'ry
onepaTuBHO-pATYBanbHuX cua YINB im. Tepois
Yopuobuas HYL3 Ykpaiuu, KaHAHAAT TeXHIYHMX Hayk,
JOLEHT;

MNenunenko Mukosa MUKoAaioBHY - cTapuinii
HAYKOBHH CHiI!EOﬁiTHHK BigAiny oprauizauii HaykoBoi
aiaassocti YIIB im. Tepois Yopuoouns HYL3 Vkpainu,
KaHAM/aT NeAaroriyHUX HayK;

3mara Mukosa IBaHOBMY - ceKkperap HayKoBoOro
TOBAapuCTBA KypcauTis (cTyAeHTiB), ai lOHKTIB
(acnipanTis) Ta mosoaux Buennx YINB im. Tepois
Yoprobuas HYL3 Vipainu;

Byrenko Katepuna OnekcaHApiBHA - KypcaHTka
3-ro kypcy YINB im. lepoie Yopuobuaa HYU3 Ykpaiuu,
3aCTYNHUUSA TONOBH KYPCAHTCHKO-CTY/I@HTChKOr0
CaMOBPA/lYBaHHA.

-—

BianosiaaneHi cekpetapi:
Menunexko Mukona Mukonaiiosuy,
3mara Mukona IBaHoBUY

e-mail: vndrcipb@gmail.com

3 no3Haukoro «Kondeperuis — 2023»
KowuTtakTtHi Teneponu:  + 38 (0472) 55-16-62,
+ 38 (097) 408-50-94,
+ 38 (063) 978-34-24

HawjoHaneHuWi yHIBEPCUTET LMBLIBHOTO 3aXACTY YKDaiHN
HepKacbknin IHCTUTYT NoxexHoi beanekn
imeni Nepois YopHobuna

IHOOPMALIIMHWIA NNCT

BceykpaiHcbka
WKOBO=MpakTyuHa KOHdepeHLia
TIB, CTYAEHTIB, a4 tOHKTiB (acnipaHTis)

«Hayka npo Lu1BiNbHUIA 3axucT
AK LUNAX CTAHOB/IEHHSA
MOJIOANX BUEHUX»

12 TpasHa 2023 poky,
M. Yepkacn

Jo yuacti y koHdepeHUil 3anpowyemMo
KYPCaHTIB, CTYAEHTIB, aA'toHKTIB (acmipaHTie)
3aknaais BMWOI ocBitTM. Y XxoAl poboTtn
koHdepeHUii byde npoBeaeHO NAeHapHe Ta
CekuivHi 3acigaHHa. MOBU KOoHdepeHuii
yKpaiHCbKa, aHmivicbka, A YyYacTiy koHdepenLii
cnig obopMnTv Te3MAONOBIAI | 3aABKY yuacHKa
Ta HajiCcnatv IX Ha eNneKTpOoHHYy aapecy
vndrcipb@gmailicom 10 17 ksitHa 2023 poky

MpopeLeH30BaHi OpraHi3aLifiH1M KOMITETOM
Te31 AONOBIAEH, AKi BIANOBIAATUMY T 33SBNEHUM
HanpsMaM Pobotu koHdepeHuii, opopmaeHi
BIANOBIAHO AO BCTAHOBAEHUX BUMOT 6yllyfb
BUAaHI Y BUMAAAI 36!{2HL/K(7 8 eneKkmpoHHOMY
guenadi, skuli byde posmiuleHul Ha cadmi
iHcmumymy (https://chipb.dsns.gov.ua/uk/diyalni
st/naukova-diyalnist/materiali-konferenciy)

LWAHOBHI KONErA! '

3Bepraemo yBsary
asTopie Ta Hay pi

TematnuHi HaNPAMKM KOHbepeHLyji:

1) umBinbHa 6e3nexa Ta oxopoHa npaLy;

2) noxexHa Ta TexHoreHHa 6eanexka;

3] raCiHHA NOXex Ta ANIKBlAAUIA HACNIAKIB
HaA3BUYAWHUX CUTyauild | aBapiiHoO-
pATYBaNbHA TEXHIKa;

4) npupoaHuYi, ¢GyHAaMEHTanbHi Hayku Ta
iHhopMaUiiki TexHonorii y 3abe3neueHHi
NOXEXHOI | TeXHOreHHOI GGBHEKM‘

5) Nnpobaemu Ncuxonorii AiRNBHOCTI B 0COBAMBIX
ymoBax;

6) renaiepHi nuTaHHA y chepi 6e3nexu

3anBka
ANA yyacti B KoHdepeHuii

Ha3ga opranizauji:
MowroBa aapeca:
TenedoH
e-mail
[AaHi npo yyacHuka:
Mpizsuue, im'A, no barbkosi

- BIANOBIAANLHICTL 3a 3MICT Te3 AonoBigei Ta
AOTPUMAHHA HOPM akaAemiuHoi A0BpoYecHoCT
HeCyTb aBTOPU Ta HAYKOBI KEPIBHUKW,

ANA yuacTi y KkoHbepeHUil NpuiiMatoTeca
matepianw, aki padiwe He ny6aikysanncs;

fopaHi matepiann Byayte nybaikysatuca 8
asropCbKin peaakLyi;

ABTOPCLKUI KONEKTUB KOXHOT Te3n Moxe
ckfidnatnca He Ginblwe HiX 3 Tpbox 3a06yBavis
BMLLOT OCBITH;

KOkeH 37006yBay BMWOI OCBiTM MOxe 6yTn
aBTOpOM He Binble Hix Tpbox Matepianis
KoH®EpeHLii

IHcTuTyT (Pakynbrer)
Kypc
Kadenpa
/laHi Npo HayKOBOrO KepiBHMKa:
Mpizsuwe, iM'A, no Garbkosi

Micue pobomm, nocaaa

Haykosui CTyniHb, BYEHe 3BaHHA
Ha3sga gonosiai: _

TematnuHuii Hanpam koHdepeHui

Merta koHbepeHuii:

PO3BMTOK HayKOBOI Ta HayKOBO-TEXHIYHOI
AIANLHOCTI KypPCaHTIB, CTYAEHTIB, aA'tOHKTIB
(acnipaHrTig), aki 3006yBarOTb NPOdECIHY OCBITY y
ranysl 3HaHb ‘<|_lMBIIIbHa 693“@(3», CTUMYNHOBaHHA
iHTepecy A0 TeOpeTUYHUX AOCHIAXEHb Ta
NPaKTUYHOTO 3aCTOCYBAHHA 3HaHb Y NPOdeCiitHin
AiANLHOCTI

Bumorn 4o opopmneHHs Tes aonosigeit

Te3u agonosiae NoBMHHI 6yTM NpeAcTaBneHi B
ENeKTPOHHOMY BapiaHTI Yy TeKCTOBOMY peAakTopi
WORD. O6¢sr — A0 2 NOBHMX CTOPIHOK, 12 Kemb,
wpugr — Times New Roman uepes 1 iHTepsan,
absau- 1,25cMm, nons — 2 cm, 6e3 Hymepauii
CTOPIHOK

nODﬂﬂOK NpeacTasneHHA marepiany. Hasga
ponosial (MPOMUCHUMMW Gyxksamu, xmpHuii
WwpndT, NO LEHTPY); HACTYNHWIA PAAOK — BAAaCHe
iM'A Ta Npi3suLLe aBTopa(iB) N0 LEHTPY; HaCcTyNHWA
PAAOK — BRacHe iM'A Ta npi3Buwe, Nocaja,
Hayn(oem?i CTyniHb, BY€HE 3BaHHA HAyKOBOro
KEPIBHMKE (NO LLEHTPY); HACTYNHWIA PAAOK — Micue
HaBYaHHA aBTopa (N0 LEeHTPY); HacTyNHWIA PAAOK —
TEKCT A0NOBIAI (GopMynM | TaBAMLLI PO3MILLYHOTBCA
B TEKCTI | BIAOKPEMIOHOTLCA BIA TEKCTY IHTEPBAIOM
y 1 pAAOK); HACTYNHWIA PAAOK — AAETLCA CMMCOK
BUKOpUCTaHoi nitepatypu (cnoso JITEPATYPA -
Nno UEHTPY NPOMUCHUMKU ByKBaMU, XUPHUM
wpudTom)

Yuactby koH¢epeuji 6e3kowTosHa.

BpaxoByroun BOEHHWUIA CTaH, OpraHi3auiitHuii
KOMITET NPUIAHAB pPilLEHHA NPOBECTH
KOH}EpeHL i B AWCTaHUIMHOMY pexuMi y
HopmaTi BiaeokoHdepeHLi




OBIPYHTYBAHHS IHJKEHEPHO-TEXHIYHUX PILIEHD ITIJI YAC KOPEI'YBAHHSI
OIIEPATUBHOT O IVIAHY NOKEXKOI'ACIHHSI HA 28-MHU IMOBEPXOBHI
ZAKUTJIOBUU BYJAUHOK M. THIITPO

Poman KPEMEHEB
IOpin CEHYUXIH, npogecop xaghedpu, kano. mexw. Hayk, npogecop
Hayionanvnuu ynisepcumem yuginbHoeo 3axucmy Yxpainu

Sk Bxke BiIMivayiocsi, Ha OyITiBIIO 28 TMOBEPXOBOTO JKHUTJIOBOTO OYAMHKY 3a aIpecoro: M.
Huinpo, mpocmnekr ['epoiB, 1-A maerbcsi omepatuBHUE miaH moxexoraciHHs (OIND) skwuit
po3pobieHo i cknageno y 2015 pori, 1 gxuii moTpedye KOpEryBaHHSI.

Ha panumit yac BucoTHa OymiBis HE B MOBHIM Mipi BignoBigae cydacHuMm J[BH. 3a wac
eKcIuTyaTalii Oy/IMHKY YacTKOBO IOIIKOJKEHI CUCTEMH IMPOTUIIOKEKHOTO 3aXUCTY, NOTPEOYIOTh
3aMiHd TOKexHI kpaH-komiuiekTH (ITKK).

VY xoni BuKOHaHHsA poOotu Hajx koperyBaHHsM OIIIIT mpomoHyeTbCs BHPOBAIKEHHS
IH)KEHEPHO-TEXHIYHUX PillleHb, 110 3a0e31euaTh SKICTh Ta ONEPATUBHICTD 1M 3 TaCIHHS MOXKIIMBUX
MOXKEXK Ta PATYBAJIBHUX POOIT Y JaHOMY OyJIUHKY.

BnpoBaxxeHHs: cyxoTpyoiB.

[TpoananizyBaBIIM METOJU 1 CIIOCOOM TMOXKEKOTACIHHS, OPraHi3aIlilo OMEepaTUBHUX JiH i
9ac MOKEKOTACIHHS y BUCOTHHX OymiBisx [1, 2] Ta maHi mo oTpuMaHi B pe3ysibTaTi po3paxyHKiB:
napaMeTpy Mokexi (TUIoIIa MOXKeX1, TEIJIOBl PEeXUMH), pO3pPaxXyHOK CHJI 1 3aCO0IB HA MOMEHT
NpUOYTTS MEPIIOTO ¥ OCTAHHBOTO MOKEKHO-PIATYBAIBHUX MIAPO3JIUTIB, CI1 3a3HAYUTH, IO BCl 111
napameTpH i po3paxyHKH 3ajexars Bia dyacy [3, 4].

To6T10, M OLTBIIIE YaC BUTLHOTO PO3BUTKY MOXKEXK1, TUM OUIBIIE IJIOIIA IMTOXKEXK], TUM BHUIIEC
TeMreparypa MoKexi, BIAMOBIIHO 30UTBITYETHCS MaTEpiaIbHUM 30UTOK Bifl TTOXKEXKI1, 30UTHITYETHCS
3arpo3a JKHUTTIO JIFOCH, a TAKOK 00CTAaHOBKA MOXKEK1 BUMArae 3acTOCyBaHHS BEJTUKOI KUTbKOCT1 CHIT
13aco01B Ha TaCIHHS MOXKEXKI.

ITo rpadikax [5] Mu MOKeMO BH3HAYMTH Yac OMEPATHBHOTO PO3TOPTAHHS 3 IOJAaBAHHAM
crBojia «b» y BepxHi moBepxu OyIUHKY 1 9ac MigioMy JaHku razoaumosaxucHoi ciyxou (I'I3C) y
BEepxHI MoBepxu OynuHKy. Hanpukiian, Bi3bMeMoO piBeHb 25 MOBEpXyY, TOOTO MOBEPX, IS IKOTO OYB
311 CHEHUI pO3paxyHOK, TO 3a rpaikoM MU 0ayuMo, L0 Yac ONEPAaTUBHOIO PO3rOpTaHHA 3a
JIOTIOMOT'OFO PSITYBAJILHUX MOTY30K 30BHI OynuHKY ckiazae 30 xBuwinH, a 4dac nigiomy jganku ['J[3C
Ha 25 moBepx ckiazie: 0e3 BKIIYEHHS y 3aCO0H IHIUBIAyalbHOTO 3axucTy opranis quxanus (3130/1)
- 10 xBunuH, 13 BKatoueHHsM y 3130/] - 14 xBunuH.

3a pe3ynbTaTaMM yacy BUJHO, 110 4ac ONEPaTUBHOIO PO3rOPTaHHSA Ha 25 MOBEPX y TPU pa3H
nepesuulye yac migiiomy nanku I'/I3C Ha 25 moBepx, 3BiJICM MOXKHa YCTAaHOBUTH, IO JOLLIBHO
OyaiBIIIO 28 TOBEPXOBOTO KUTIOBOTO OyIMHKY 00JIaJHATH, T0JATKOBO CYXOTpyOaMu, KpiM TOTO, 1110
OyIMHOK 00JIaJHAHUI BHYTPIIIHIM MPOTHUIIOKEKHUM BOJAOIIPOBOIOM.

Tak, sik Ha 1aHUH yac MOXKEXKH1 KpaH-KOMILIEKTH 28 MOBEPXOBOT0 KUTIIOBOTO OYAUHKY He
YKOMIUIEKTOBaHI1 MOKEXHUMHU pyKaBaMH 1 cTBoJiamu, He npaitoroTh BeHtui [1IKK, y He cnpaBHoMy
CTaH1 3HaXOJAThCsSI HACOCU-TIIJIBUILLYBaYi, HE BYACHO MPOXOAATh PEMOHT 1 00CIYrOBYBaHHS CUCTEM
MPOTHUIIOKEKHOTO 3aXUCTy OYAMHKY, TOMY, IH)KEHEPHO-TEXHIYHMM pIIIEHHSIM, CIPSIMOBAaHUM Ha
MIZIBUILEHHS PIBHS MOXEXKOraciHHs, Oy/Jie ycTaHOBKa JBOX CyXOoTpy0iB aiamerpom 700 MM 13 ABOX
CTOpIH BEPTUKAIbHOI OajKM, IO MPOXOAMTh MO CepeluHi OalKOHY CXOJ0BOi KIITHHH, IO HE
3aJUMJISEThCSA, TIOYMHAIOYH 3 2 TTOBepXy 110 25 nosepx. Ha kosxHOMy noBepci Oy AMHKY YCTaHOBUTH
naTpyOKu Ha BCTAaHOBJIEHUX CYXOTpyOax 31 3’€THYBaJbHUMHU HAMIPHUMU TOJIIBKaMU JiaMeTpoM 77
MM (I'M79), g npueaHanHs poOoUoi pyKaBHOI JTiHIT Yepe3 po3raryKeHHs.

OTxe, UIs CKOPOUYEHHS 4acy ONEpaTHMBHOTO PO3TOPTAHHS Ta MOJABAaHHS BOAM MOXKEKHO-
PATYBAIBHUMH aBTOMOOUIIMU Ha BepXHi OBEpXU OYAMHKY HEOOX1IHO 3A1HCHIOBATH MiJl € JHAHHAM
pyKaBHOT JIHIT BiA MOXKEXHO-PATYBaJHLHOIO ABTOMOOUIA, BCTAaHOBJIEHOTO Ha JDKEpeIo
BOJIONIOCTauaHHs, 710 30BHIIIHBOTO NaTpyOKa CyXOTpyOy 3 HACTYITHUM HOJaBaHHSAM BOJIM.



Jlane TexHiuHe pileHHs NoTpedye MOAAIBIIOT0 OOTOBOPEHHS 13 BIIMOBIIHUME CIy)0amu 1
OpraHizalfisiMi, 10 3/iiCHIOIOTH OOCIYroByBaHHS Oy[iBJIi Ta PO3POOKH TEXHIYHOI MPOMO3MMIi i
TEXHIYHOTO 3aBJAHHS JIJIsl BATOTOBIICHHS Ta BIPOBAKEHHS CYXOTPYOiB.

BnpoBagikeHHs1 00’ €KTOBOr0 NYHKTY MOKeKOTACiHHS.

JUist yCIINIHOTO TaciHHS MOJKJIMBHX MOXEX Ha 26 MOBEpCi 1 BUIIEPO3TALIOBAHUX MTOBEPXaAX,
HEOOXIIHO BHKOPHCTOBYBATH NMPOMDKHY €MHICTB 1 TIEPEHOCHY MOXexHy Motomommy (MII), ski
HEOOXiJJTHO BMBO3UTH Ha IOKEKHO-PATYBATHPHOMY aBTOMOOLTI 1 JOCTaBIATH A0 MICIS TOXKEXKI
0COOOBHUM CKJIaJIOM OINEPATUBHOTO po3paxyHKy[ 6]. Ase migioM MpOMDKHOT EMHOCTI 1 IEPEHOCHOT
MII nHa 20-25 moBepx BUMara€ 3Ha4HOI KUTBKOCTI OCOOOBOTO CKJIaay 1 BETUKUX (DI3UYHUN 3yCHIT,
TOMY IO JTiTaMH KOPUCTYBATHCS ITiJl YaC MOXKEK 3a00pPOHSETHCS. TOMY 1HXKEHEPHO-TEXHIYHHM
pimeHHsIM Oyze BIPOBADKEHHS 00 €KTOBOTO IYHKTY IOXKEXOTraciHHsS Ha moBepci OyaiBmi. s
I[LOTO, B IPUMIIIEHH1 CMITTEMTPOBO/IY MPOTOHYETHCSI YCTAHOBUTH MIEPETOPOJIKY 3 MTPOTHIIOKEKHIMHU
JBEpUMAa, OOJIAIITYBAaTH HOTO 1 BAKOPUCTOBYBATH JUIsl 30€pEeKEHHS TPOMDKHOT EMHOCTI 1 IEPEHOCHOT
MII. Po3mipamu npuminienus O0yae ckinanata 3200x1200x2,75, mporo A0CTaTHBO HAJIsl TOTO, 1100
PO3MICTHTH TEPEHOCHY MOXexkHy MoToromny Forte FP4A0HP i mpoMibkHY €MHICTB SIKOIO € 3HIMHA
mucrepra "[llanc"-1000 (1500).

[lepeBaroto mepeHocHux MII ciayXuTh NMOBHAa aBTOHOMHICTh, BHCOKAa MOOUIBHICTB, IO
JI03BOJISIE BCTAHOBUTH i1X Ha OyIb-sKy TBEpAY TNOBEpXHIO. Xoda iXHs Bara Oyne BUKIHKATH
YTPYAHEHHS B NIEPEHECEHH1 10 MOTPIOHOTO MICIIS.

3uivMHa 1ucrepHa «lllanc»-1000 (1500) (mpoTHmoke)HUN pe3epByap) MpU3HAYCHA JIJIA:
30epiraHHsl Ta TPAHCIOPTYBAaHHS BOJM IO MICHS TIOXKEXKI, 3aMpaBlICHHs BOJIOI0 PAHIIEBUX
BOTHETacHUKIB; migkiatoueHHs a0 MII, sBnse coboro repmeTnuHuil Mimok 3 apmoBaHoro I1BX-
Matepiaiy y opmi yci4eHOro MpaBUIBLHOTO TeTpaeipa 3 3aJIMBHOIO TOPIIOBUHOIO, siIKa 3a0e3reueHa
repMETH3YIOUO0I0 3aCTIOKOIO Ta 3aMOOLKHUM IPUCTPOEM [7].

Takum YMHOM, MpPH HASBHOCTI BHILE OMHCAHOTO YCTAaTKyBaHHS 1 NpU BIPOBAIKEHHI
PO3p0o0IEHUX IHKEHEPHO-TEXHIYHUX PIllIeHb, 3HAYHO CKOPOUYETHCS Yac BBEACHHS MEPIIUX CTBOJIIB.
Ha posrmsayromy mpukiazi (IporHo3yBaHHS MOMKJIMBOT OOCTAHOBKH Il Yac TMOXEXK y 28-Mu
MMOBEPXOBOMY OYIMHKY), TIPH HASBHOCTI CyXOTPYOIB Ta 00’€KTOBOTO MYHKTY TMOKEKOTACIHHS, 4ac
omnepaTuBHOTO po3ropTaHHs 3 30 XBWIMH CKOpOUyeThCcsi A0 10 XBUIMH, IO MOJXKE YCITIIIHO
B1100pa3UTHUCS HA PATYBaHHI JIFOACH, OTIEPATUBHOCTI 1 IKOCT1 FaCiHHS MOMKEXKI.
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