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BCTYII. HoBa xoHuenuisi CHCTEeMH MOKeKOraciHus 0araTod yHKIioHaIbHUX

BHCOTHHX OyaiBesIb

[Ipy 3niiicHEHH] KamiTaJbHOro OyIIBHUITBA B HalIld KpaiHi, OJHOYAacHO 3
BUPIIICHHSM  3a/layl  MIJABUIIEHHS SKOCTI  OYJIBHUIITBA BHCYBA€THCS  BUMOTa
palllOHATLHOTO BUKOPUCTAaHHA 3€MJI1 ITpU OyIIBHUIITBI 00'€KTIB, 110 BeJl€ 10 MIABUILICHHS
nmoBepxoBocTi 3a0ynoBu mict. bynuaku moepxoBocti (BIIII) B 10-16 moBepxiB cranm
BXK€ 3BHYAWHUMHU B OYIIBHHUIITBI, a B 0araTrboX MiCTax KpaiHM BXKE MEpEeUIu 10
MacoBOT0 OyIBHHUIITBA IO TUIIOBHX MPOEKTax 17-22 MOBEPXOBUX KUTIOBUX BHCOTHUX
OynuHKiB. BHCOKI apXiTEKTYpHO-XYAO0KHI BUMOTH J0 3a0yJ0BH MICT TPHUBEAYTHh 0
3BeJICHHS 1 OB BUCOKHUX OYyIUHKIB (25-34 moBepxn).

[Toxkexi y BUCOTHUX OYIIBISX 1 CHopydax, M0 SKHX, SK IPaBUJIO, BIIHOCATH
OymiBii 1 ciopyau 3aBBUIIKH Oiibiie 75 M abo Bume 9-10 Ham3eMHUX MOBEpXiB (Ham -
BHUCOTHI Oy/liBJi), 3a3BUYail MPU3BOAATH O TSKKHUX HACTIAKIB 1 3HAUHMX 30UTKIB. [Ipu
[[bOMY HIKHI MIJA3€MHI TOBEPXU BHCOTHHUX OY/IBENh YacTO BUKOPHUCTOBYIOTHCS SIK
aBTOCTOSIHKH, III0 € TMOXEKOHEOe3MeYHUMH, a Ha J1aXy OOJAIITOBYIOTh MallIaHYMKH JIJIsI
MOCaJAKA BEPTOJBOTIB PI3HOIO THUMY, sAKI cami 10 cobi € oO'ekTamMu ITiABUIIEHOT
BHOYXOIOXKEKOHEOE3MEKH, a IPOIEC iX MOCAIKH Ma€ BUCOKUN PU3HK MEPETBOPUTHUCS Ha
KaTtacTpopiaHUM.

OcTaHHIMH pOKaMH y psiil KpaiH CBITY CTalIMCS BEIUKI MOXKEX1 y BHUCOTHUX
OymiBIsX, SIKI HE BIABAJIOCS 3aracUTH TPAJAUIIIMHUMU CIoco0aMu 1 3aco00aMul, BHACIIOK
YOro MaJio Miciie TX IoBHe pyHHYBaHHS 1 MacoBa 3arubens rozeit [50].

Huni ans mikBigamii BOrHIO y Oy/iBil 1 MPUMIMICHHSX aBTOCTOSHOK 3a3BUYail
BUKOPUCTOBYIOTh 3aCOOM 30BHIIIHBOTO MOXKEKOTACIHHS Yy BUTJISIAI PO3TAIIOBAHUX Ha
BijicTani He Oinbie 150 M rigpadTiB, 70 SKUX MiAKITIOYAIOTHCS MOXKEKHI aBTOMOOLT JIITs
MOJIaHHSI BOJI Yepe3 CyXOoTpyOu OyAiBIi HA BUCOTY, K IIPABUIIO, HE BUIIE 32 9-i1 moBepX,
1 3ac00M BHYTPIIIHBOI'O MOKEKOTACIHHS Yy BUTJIS1 CUCTEM CIPUHKIEPHOI O PO3MUICHHS 1

JpEHYEPHUX BOJSHHUX 3aBiC.
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3T11HO 3 BUMOTaMH HOPM IOXKEKHOI O€3MEKH 1 IHIIUX HOPMATUBHUX JIOKYMEHTIB B
obmacTi TOXEXHOT O€3MeKHM 3aXUCTy CHCTEeMaMH CIPUHKIEPHOTO  BOJSHOTO
MOKEKOTACIHHS MJUISITal0Th yCi MPUMIIIEHHS OY1BIl, a JUIsl MPUMIIIEHHS aBTOCTOSIHOK 1
CYCIUIbHO-0(ICHUX YaCTUH Oy/iBelb NependadeHi TaKoXK IPEHUYEPH1 3aBICH.

Jlns 3a0e3nedeHHs (PyHKIIOHYBAaHHS CHCTEM BHYTPIIIHBOTO MOXKEXKOTaCiHS 1 y
BUCOTHUX OYAIBISAX 3a3BUYail mependavyaeTbCsi BUKOPUCTAHHSA JEKIIBKOX TMOMXKEKHO-
HACOCHMX CTaHIIM, Mpame3fgaTHICTh 1 YIpaBIiHHSA SKUMH B pEXUMax HaJI3BHUUYaHUX
CUTYaIliil TIpU TTOPYIIEHHSX MOJAaHH €JIEeKTPOSHEePrii 3a3Bryail mpoOIeMaTHyHi.

Benuka dyacTMHa 4YMHHUX B OOJACTl MOXKEKOTaciHHS HOPMATHBHUX AakTIB 10
BHUCOTHHUX OY/IIBETh HE BIIHOCUTKLCS, ajie BOHU B35TI Ha 030POEHHSI, OCKIJIBKH CHEI[ialbH1
HOpMH 1 e(DEKTHBHI 3aCO0H TaCiHHS MOXKEXK Y BUCOTHUX OYIIBIISIX MPAKTUYHO BIJICYTHI.

Hanpuknaz, neski JOKyMEHTH Haka3ye MPOEKTYBaTH 1 OyJayBaTu BHCOTHI OyaAiBIi B
paziyci He OinbIne 2 KM BiJ MOXEXKHOI YAaCTHHHM, ajle MPHU I[bOMY BIJOMO, IO HaBITh
HAsSBHICTh YJABTPAMOJICPHOI TEXHIKM (aBTOMOOUTIB 1 BEPTOIBOTIB) HE TapaHTye ii
CBOEYAacHE NPHOYTTS Ha MICIE TOXKEXl 13-3a 3BHYAHHOI 3aBaHTAXKEHOCTI MICBKHX
aBTOMaricTpaiei, Bi1IaJIeHOCT] aepOAPOMIB 1 IHEPTHOCTI aBlal[iiHUX 3arOHIB.

EdexkTuBHICTD MOXKEKOTaCIHHI 3HUKYETHCS 13-34:

. HEMO>KJIMBOCTI 3a0€3TeUeHHS TaCiHHS TIOYKeX Ha moBepxax Buiie 9-10-ro;

. HEMOXXJIMBOCTI ~ BUKOPUCTAHHA 3  MaKCHUMaJbHOK  €(EKTHUBHICTIO
TPaAUIIMHUX CUCTEM BHYTPIIIHHOTO BOJOMOCTAYaHHS 1 MOXKEKOTACIHHS 13-3a 3BUYAHUX
MOPYIIICHb €JIEKTPONOCTAYaHHS 1 3yTUHKH TOXKEKHUX HACOCIB;

. HEMOXXJIMBOCTI BXKWUBAHHS 30BHIINIHIX CHCTEM IOXEXKOTaCiHHS y BUIJISIII
THUX, 10 PO3TAIIOBYIOThCA Ha BijAcTaHl He Outbmie 150 M Big OymiBIl TMOXEKHUX
T1APaHTIB I TTOKEKHUX aBTOMOOLITIB, 1110 3a0€3MeuyI0Th CTPYMHHHE TaCiHHS BOTHIO HA
BEPXHIX MOBEpXax;

. MPAKTUYHO BIACYTHICTh €(PEKTUBHUX 3aCO0IB MOMXKEKOTACIHHS Y BUCOTHUX
OymiBISIX, 110 BUKOPUCTOBYIOTHCS SIK Ha IMOYATKOBIN CTajli MOXexki, Tak 1 B MpoIleci
JIoKai3allii 1 JIIKBIJIAIlil OCEpESIKY Craaxy.

[Toke>)kHMIT  3aXUCT TOBEPXHI JlaxiB BUCOTHUX OyaiBedb 1 BEPTOJNITHHUX

MalJJaHYMKIB Ha HUX SIK MPAaBUJIO BIACYTHIN.

ApK.
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B nanuii yac iCHYIOTH CIOCOOM TaciHHS TIOXKEX Yy BHCOTHHUX OYIIBISAX 3a
JIOTIOMOT0I0 BEpTOJILOTIB [42-44]. [IpoTe iX pe3yabTaTUBHICTh HIKYEMHA, TOMY OLJIBIIICTD
(baxiBI[iB HAMpPaBISAIOTh 3YCHIUIL HAa PO3POOKY CHUCTEM TACIHHS TMOXKEXK, PO3TAIIOBAHUX
Oe3rocepeIHbO yCepeIuHI BUCOTHUX OY11BEb.

Bigomuii nmpucTpiii OpuaylIeHHs MOXEX1 B OYHIBISAX, IO MICTUTH JKEPENIO 3
BOTHETracsAyuM CKJIaJOM, TPyOOIPOBOIM BHCOKOTO THUCKY Ui TOJadi I[bOTO CKJIaxy B
MPUMIIIEHHS, 10 3aXUIIAI0THCA, 3’ €IHAHI Yepe3 KJIalaHu, 1 MPUCTPIi MiJBUILIEHHS TUCKY
BOIM - TIAPOMIACHIIOBAY, B SKOMY JIKEpEJIOM BOTHETacsiyoro CKIAAy CIYKUTh
rOCIOIAPCHKO-IUTHA BOJAOIpPOBIAHA Marictpaidb [45]. Ilpore nanuii npuctpii He
3a0e3nedye ONnepaTuBHY M0Jady BEJIMKUX BHTPAT BOTHETacsyoro CKJIaay 10 OCEpelKy
crajaxy, Ma€ CKJIaJIHy KOHCTPYKIIIIO 1 HU3bKY €KCITyaTalliiHy HaliHICTb.

YcTaHOBKA MOXKEXKOTACiHHI, OMUcaHa B MaTeHTI [46], TaKOXK XapaKTepHU3yeThCs
CKJIQJIHOIO KOHCTPYKIII€I0, 110 HE 3a0e3leuye IMoJadyy BOTHEracsyoro CKjaagy o
OCEepelIKy crajiaxy 3 BEITMKMMU BUTpaTaMH 1 Ha BEJMKY BUCOTY (BXKMBaHI BiJIICHTPOBaHI
HACOCH, K TIPAaBUIIO, HE 37aTHI NTo/1aBaTu Boy Bule 40-60 M).

ABTopu poOit [47, 48] 3ampornoHyBanu HPUCTPIN MOKEKOTACIHHS, IO MICTHTH
repMETUYHY €MKICTh JJIsi 30€piraHHs BOTHETacsyoro CKJaay I BHCOKHM THCKOM,
TpyOOITPOBOAM MOAAY1 MOro B MPUMIIICHHS, [0 3aXUIIAIOTHCS, 3aC10 MATPUMKH TUCKY Y
BKa3aHii eMKocTi. HemomikoM qaHOro MPUCTPOIO € Te, IO 3arac BOTHETacsyoro CKIaay
30epira€ThCs B €MKOCTI, III0 OKPEMO CTOiTh BiJ OY/IBII, fKa YHACJiJOK HAasSBHOCTI
BUCOKOI'0 THCKY HE MOXe OYyTH Jy)K€ BEJIMKOI, TOMY KUIbKICTh BOTHEracsuoro CKjiany
CTPOTO OOMEXeHa, 110, Y CBOIO YePry, 3HIKYE e(DEeKTHUBHICTh TOKEKOTACIHHS, 0COOJIMBO
MPU PO3BUHYTUX BEJIMKOMACIITAOHUX MOMKEkKaX.

Jlani cucTeMH MPHUHIMIIOBO HE MPUAATHI i 0araTOMOBEPXOBUX 1 BHCOTHUX
OyaiBesb 13-3a MPOSIBU HAa HUKHIX TIOBEPXax HAJIBUCOKOTO THCKY B PE3YyJIbTaTI JO/IaBaHH s
JI0 TIAPOCTATUYHOIO TUCKY, SIKHI BXKE ICHYE, CTOBIIA BOTHETracs4oi piauHu.

"HBO"COIIOT" [49] 3ampomonyBaio HOBE TEXHIYHE PIIICHHS, BIAMOBIIHO [0
SKOT0 TI0JIa4y BOTHEracsuoro 3aco0y 1 Moro po3nojaisi B IpUMIIIEHHSX BUCOTHOI OyaiBIi,
10 3aXMINAIOTHCS, 3AIMCHIOIOTH 3 PO3TAIIOBAHOI Ha J1axy a0o0 Ha BUIIEPO3MIIIEHOMY

BIJIHOCHO TMPUMIIIEHb, [0 3aXUINAKTHCS, TOBEPCl €MKOCTI 3a JIONMOMOI'OKO

ApK.
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rIPOCTATUYHOTO  HATHCKY  CTOBMNA  BOTHEracsvyoro  Ckjaaay  (3ampOnoOHOBaHO
BUKOPHUCTOBYBATH IMiHY HU3BKOI 1 CEPEIHbOT KPATHOCTI).

TpyOormpoBia momadi BOTHETacsyoro 3aco0y B MPUMIIIEHHS, IO 3aXHINAIOThCS,
BUKOHYIOTh y BUIJISIII BEPTUKAJIBHOIO MAariCTpajibHOr0 TPYOOHPOBOAY 1 PO3TAIIOBAHUX
MEPEBAKHO TOPU3OHTAIBHO TPYOOMpPOBOMAIB, IO WAYTh B NPUMIMICHHS, IO
3aXHIIAI0THCA.

€MKICTh AJis 30epiraHHs BOTHETacs4yoro 3aco0y 1 TpyOOmnpoBil i WOTo mojadi B
NPUMIIIEHHS, 10 3aXHUINAI0ThCs, BUKOHYIOTh TaKUMHU, IO CIHOJIYYalOThCS 3 CHCTEMaMH
roCIoJapChKO-MO0YyTOBOTO BOJAOMOCTAYaHHS 1 KaHaJIi3a1lll BUCOTHOI OyIiBIi.

Jlis 3a0e3nedyeHHs MOXKIMBOCTI TaciHHS TOXEXK]I B MPUMIMICHHAX BEPXHIX
MOBEpPXiB 1 Ha J1axy BHUCOTHOI OYIBJIl BUKOPUCTOBYIOTHCA 3aCO0M CTBOPEHHS
JIOJJaTKOBOT'O TUCKY BOTHETacsuoro CKJIagy B TPyOOIPOBOAI, HANpUKIAA y BUIJIAII
MPUETHAHUX JO €MKOCTI 11 BOAW 1 TPyOOMpOBOAY IOAadi BOTHEracsdoro 3acooy
MOKEKHUX HACOCIB.

Jlns mikBijaiii BOTHIO B MPUMINIEHHSX BHUCOTHOI OYAiBII PpO3p0OJIeHI TMOXKEKHI
mapu HOBOI KOHCTPYKII, y CKJaAl SIKMX € €MKICTh JUIsl NMIHOYTBOPIOBauda, CHUCTEMa
MEHO3MIIIIEHHS, YCTaHOBKM KomOiHOBaHoro racinus noxex (YKTII) "Ilypra" (2 .
MPOAYKTUBHICTIO 2 JI/C KOXHA), 3 €JHaHI MOXEKHUMHU pPyKaBaMu 3 BHYTPIIIHIMU
KpaHamu. [[71s1 oTpuMaHHS MHU JOCUTH BIIKPUTH KPaH, 3a0€3MEUYHUBIIH ITUM JTOCTYI BOJIU
no mino3mimyBaya 1 YKTII "Ilypra", B kopmyci sikoi ¢opMyeTbcsl MiHA CEpPeaHbOI
KpPaTHOCTI 3 TaJIbHICTIO CTPYMEHS 10 15 M.

3anpomnoHOBaHAa ~ KOHLEMIIA  MOXKEXKOTaclHHS  BIAPI3HAETHCS  1HKEHEPHOIO
MPOCTOTOI0, 4 BUKOPUCTAHHS MIHM $K BOTHEracsyoro 3acoOy J03BOJISIE 1CTOTHO
MiIBAMUATH €()EKTUBHICTD MTPH 3MEHINIEHH] 30UTKIB BiJl IPOIECY TaCiHHS.

[Ipote, mpoOIeMH MOKEKOTACIHHS Y BUCOTHUX OYIIBIISIX Ta OYAIBIISAX MiIBUILCHOI
MIOBEPXOBOCTI 3aJIMINAIOTHCA HE BHUPINICHUMH TOBHOKO Mipoto [35-39]. IlpoBeneHHs
MOXKEKHO-PATYBATBLHUX POOIT, OCOOJIMBO TOXKEXK SIKI PO3BHUBAIOTHCS, 3A1MCHIOIOTHCSA
ONEepaTUBHUMH MOXKEKHO-pATYBaIbHUMU migpo3aiutamu JJCHC. I Tyt € 6e3miu mpobiem,

0COOJIMBO HASIBHICTH CHEIiaIbHOI MokexkHOi TexHiku (Al, AKII).
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Icayroul pekoMeHaarlii 10/10 TacCiHHS MOXKEXK Ta MPOBEACHHS PATYBAJILHUX POOIT
y BUCOTHHMX Ta OYIIBJISIX ITIABUIIICHOI ITOBEPXOBOCTI HE 30BCIM BIJMOBIIal0Th Cy4acCHOCTI,
TOMY K BOHU PO3pi3HEHI 1 BIIOOpaKeH1 OKPEMUMHU BUMOTaMH y PI3HOMaHITHUX KEPIBHUX
JIOKYMEHTAaX, JOBIJHUKAX Ta MAPYYHUKAX.

OTtxe, obpana mema xeanighixayitinoi po6omu «Y IOCKOHAJICHHSI pEKOMEHIallli 3
Oprasizaili Ta TPOBEIEHHS MOXEKHO-PATYBAIBHUX POOIT y OyIIBISAX MIABUIIEHOI
MOBEPXOBOCTI Ta BUCOTHUX OYIIBIISX», € aKTyaIbHOIO.

Memoto keanighixayitinoi pobomu € — Po3poOKa OMEPATUBHO-TAKTUIHOTO
3a0e3MeueHHs 111010 M1BUILIEHHS PIBHS OpraHizallii raciHHs MOXeX Ta PSITYBaHHS JItO1eH
y BUCOTHHMX Ta OyIiBISX IMIJBUIICHOI TOBEPXOBOCTI, 110 aCTh MOXJIMBICTh KEPIBHUKAM
MOXKEKHO-PATYBAIBHUX  MIJIPO3ALTB, OCOOOBOMY CKJaly OINEpaTUBHO-PITYBAIBLHOI
ciy:x6u OPC 113, 3aiiicHIOBaTH MiATOTOBKY Ta MPOBEICHHS OMEPaTHBHUX il 3 TaciHHS

MOXKEXX Ha BUCOTaxX Oy/iBeNb Ta COpy/ Halle(peKTHUBHIIIIC.
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1. MOKJIMBA OBCTAHOBKA HA ITOKEKAX

1.1. Oco6auBOCTI PO3BUTKY MOKeK y OyaiB/IsIX MiIBUIIEHOI MOBEPXOBOCTI Ta

BHCOTHHX OYyAiBJISIX

KNACU®DIKALIA XUTNOBUX BYANHKIB TA AOMIHICTPATUBHUX BYAIBEINDb 3A BUCOTOIO BI
HYNbOBOI BIAMITKN

1. OgHONOBEPXOBI.

2. Manonosepxosi (8o 3 nosepxis go 10 m).

3. baratonosepxosi (4 + 9 noBepxiB abo oo 26,5 M BiZ HYNbOBOI BIAMITKN).

4. TNigsuweHol noBepxoBocTi (9 + 16 noBepxis abo oo 47 m).

« 5. BucoTHi byaiBnga, Ha siki € HOpMK NpoekTyBaHHsA (16+25 nosepxiB, abo
47+73,5 m).

* 6. BUCOTHI, Ha sKi HeMae HOpM NpoekTyBaHHSA (binbLue 25 noeBepxiB):

- Knac A —Bucototo 73,5 +100 wm;

- Knac b — Bucototo 100 + 150 m.

VYci OyniBii, 3 yMOBHOK BHCOTOIO MOHAT 47 M BBaKalOTh BUCOTHUMHM OYIBISIMU
[6]. Ix 6ynyroTh 3 HecamMMKX KOHCTPYKIIiH, 110 MAIOTh BEIMKI Mexki BOTHECTiHKoCTi. 3a
IUTAHYBaJIbHUM BHPIIIICHHSIM TIOBEPXiB BOHU OYBalOTh KOPUIOPHOTO THITY Ta BUILHOTO
IJIaHyBaHHS, a TakKoX OJHO- Ta OararocekmiiiHumu. KoHCTpykTHBHE Ta
00 €MHOIIJIaHYBaJIbHE BUPIIICHHS ITUX Oy/IiBelb, HE3AJIC)KHO B/l IPU3HAUYCHHS, TTOBUHHO
3a0e3neuyBaTy YCIIIIHY €BaKyarlilo JIIOJAeH Ta CTBOPIOBATH HEOOXITHI yMOBU IS
YCHIIIHOTO TaciHHSA TIOKEX. 3 II€I0 METOI OyiBil 00JagHYIOThCS: CHUCTEMaMU
MPOTUIIOKEIKHOTO  3aXHCTy; BHYTPIIIHIMHA TPOTHIIOKEKHUMH BOJOIPOBOJAMU  Ta
CIOPUHKJIEPHUMU CHUCTEMaMU BOJSHOTO TMOKEKOTaCiHHS;, aBTOMAaTUYHHUMU CUCTEMaMU

MOXKEXXHOI CUTHATI3allli Ta CUCTEMaMHM CIOBIIIEHHS MPO MOXExKY [6-14].
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Oco0MBOCTI aepOJIMHAMIKHM BHCOTHUX Ta OYIMHKIB I1JBHIIEHOI MOBEPXOBOCTI,
TOOTO MIJBUIICHUN BIUIUB BITPY, 3HAYHI NEpENaJl TUCKY MOBITPS ycepeauHi OyIUHKY 1
103a HUM 3a PAaxXyHOK BEJIMKOi BHCOTHM B YMOBax pI3HHULI TEeMIIEpaTyp, CKJIAIHICTh Y
BUOOpI croco0iB Tmojaadi 3aco0iB TaciHHSA 1 iX 3M1MCHEHHS, a TaKOX MPOBEICHHI
pATYBaJbHUX pOOIT - yce 1€ BHCYBa€ psi CKIAIHUX MPoOJIeM Nepes] MOKEKHOIO
0XOpoHO. ToMy Tporiec raciHHS HaBITh HE3HAYHUX MOXKEXK Yy HUX OyJUHKaX BHUMarae
30CEPEIKEHHS, K MPABHUIIO, BEIUKOI KIJTBKOCTI MOKEKHUX MIAPO3IUIIB 1 3aCTOCYBAaHHS
HAMPIZHOMAHITHIIIUX CITOCOOIB PSITYBAHHS JIFOACH 1 TaciHHs moxexi [28].

OCHOBHOIO OCOOJMBICTIO TIOXKEX y BHCOTHUX Ta OyJIWHKAx II1JBUIICHOI
MOBEPXOBOCTI € BEJNMKAa IIBHJAKICTh MOIIMPEHHS UMYy B CXOJOBI KIITKH Ta
BUILEPO3TAIIOBAHI MOBEPXU, Y 3B'I3KY 3 UMM, BUHHKA€ HEOOXIJHICTb MPOBEACHHS, Y
OUTBIIOCTI BUTIA/IKIB, PATYBAIBHUX POOIT.

AHaJ3 MOXKEX, 0 Malld MiCIle, a TAaKOX MPOBEJAEHI JOCTIAM MO BHUBYCHHIO
MIBUKOCTI 1 XapakTepy 3aJuMIICHHA IHUX OyIUHKIB MOKa3ylOTh, IO MPH BUHUKHEHHI
NOXKEX1 B IMEPLIOMY-TPEThOMY IMOBEpXax OyIUHKY BXKe depe3 5-0 XBWIMH 3 MOMEHTY
BUHHUKHEHHS TOXKEX1 33JIUMJICHHS MOLIUPIOETHCA MO YCiil BHUCOTI CXOJOBOI KIITKH, a
piBeHb 3aJMMJICHHS TaKWM, IO 3HAXOJWThCA B CXOAOBIM KiiTII 0e3 3acoliB
1HUBITYaJbHOTO 3aXUCTy OpraHiB auxaHHs HemoxiuBo (puc. 1.1.). IIBuuakicTe pyxy
UMY B CXOJIOBIM KJITII CKIaaae 7-8 M/XB.

OnHovacHo, 31 CXOJIOBOIO KJIITKOIO BiAOYBAE€THCS 33 IUMIICHHS 1 BEPXHIX MOBEPXIB,
0COOJIMBO TIPUMIIICHB, PO3TAIIOBAHUX 3 MIABITPSHOTO O0Ky. IloripmieHHs BUIUMOCTI,
naHika, TOKCUYHA [ MPOAYKTIB TOPIHHS HEPIAKO € MPUUMHOIO 3arubeni goaen. Harpiti
JI0 BUCOKOI TeMIepaTypy MPOAYKTH TOPIHHS, BUXOASYU B CXOAOBY KIITKY MiABUILYIOTh Y
il o0cs31 TeMmmeparypy, IO Habararo MepeBHINYE TPAaHUYHO MPUITYCTUMY TSI KUTTS
JIFOJTUHHU.

VCTaHOBJIEHO, IO IPU IUIONI MoKexi 15-20M? y KBapTupi Apyroro moepxy 12
MOBEPXOBOTr0 OYIMHKY BXKE€ Ha M'STIH XBWIMHI BI1J] TOYATKYy IOXKEXI TeMIiepaTypa B
MDKKBapTHpHOMY Kopuaopi nocsirae 280-300°C, a Ha CXOJOBiM MmiomaAli APYroro
noBepxy 120-140°C. TIpu npomy O6mmu3bko 4000 Kr/r mpoOAYKTIB TOPIHHS HAIXOAUTH Y

CX0Z0BY KMITKY. IIpu pO3KPUTTI OCKJIEHHS KBapTUPU CXeMa Ta3000MiHY TpOXHU
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3MIHIOETBCS, TOOTO MIBUAKICTh PYXY 1 KUIBKICTh MPOAYKTIB TOPiHHA 30UIBIIYETHCS, TOMY
TeMIepaTypa B MIDKKBApTUPHOMY KOPHAOPI 1 JBEPHOMY IMpPOpi3l CXOAOBOI KIITKH

M1JIBUIIYETHCS, OCOOIMBO Y BEPXHiil 1Or0 YacTHHI.

2

2

L

Puc. 1.1 — Cxema nomupeHHsi MMy OyaiBJielo MPHU NMOKekKi y KBapTUPI

[To BHCOTI CXOAOBOI KIITKM B MEXax JBOX-TPhOX MOBEPXIB BLA PIBHSA MOMXKEXI
CTBOPIOETHCS sIK OW "TeruioBa mopaymika" 3 temmeparyporo cepenouina 100-150°C,
nepebopoTu sKy 0e3 3ac001B 1HAMBIIYaJIBHOTO 3aXHUCTY OpPraHiB IMOJAUXY HEMOXJIUBO
(puc.1.2.)

[llimeHe 3aguUMIEHHS CXOJOBO-TI(PTOBUX BY3/IIB CTBOPIOE TPYIHOII  JIJIs
MPOBEACHHSI PO3BIIKU 1 pATyBadbHUX poOIT. HezanmexHo Big Toro, y sKid 30HI
0araTormoBepxoBoro OYyAMHKY BUHUKIA TOXKeXKa (HMKHIA YW BEpPXHiM), CTBOPIOIOTHCS

CKJIQJ{H1 YMOBH JIJIs OOpPOTHOU 3 HUM.
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[Toxxexi y BucotHux Ta BIIII XxapakTepu3yroTbcs MIBUJIKUM HOIIMPEHHSM BOTHIO
M0 CHAIUMUX IpeaMeTax 1 BHYTPIlIHIA 00poO1i KOpUIO0piB 1 MPUMIIIEHB, a TAKOXK Yepe3
BIKOHHI TMPOPI3H, YHACIIJOK Iepeaadl MPOMEHHUCTOI TEIUIOBOI €HEprii Ha CTEKJa BIKOH,
MOPYIIEHHS 1X 3AaTHOCTI, IO OOTOPOIXKYe, 1 3alajeHHs CHAaJeHHUX MareplaiiB, IO
3HAXOMATHCS B mpuMmiteHHi [28, 29, 31].

[lig yac moxexi y BepXHiid 30H1 OYAUHKY, TOOTO Ha BEJIMKIN BUCOTI, y pe3yJIbTaTi
0CcO0JIMBOCTEN Ta3000MiHY, KOJHM CTBOPIOETHCS BEIMKHUI MPUPOJAHHUN MIAMIp MOBITPS B
CXO/IOBIM KIIITI, @ BUXIJ HAarpiTUX MPOJYKTIB TOPIHHS BiAOYyBa€ThCS uepe3 BIKOHHI

MPOPI3U, BOTOHb MOX€E NMEPEKUAATHUCS 3 TOBEPXY HA MOBEPX.

Temmeparypa B KBapTHpI
Temmepartypa B mpuxoxiit
Temmepartypa B Kopuopi
Temnepatypa Ha CXOIOBIH KJIITHHI

b

1,2,
e.c 4 o6
1200 7.8
1100 |
1000 -+
900 |-
800 Lt
700 | : N
600 |

500 +

- — - \__— N\ ///' ~
100 1/ ) '

Puc. 1.2 — I'padik TeMnepaTypHOro pe:kumy Ha MoKexKi

[Tokex1 MOXKYTh TaKOX MOIIMPIOBATUCS MO CHAIIMMOMY OOJIMIIFOBAaHHIO OAJIKOHIB.
VY xoai JoCiKEeHb, a TAKOXK MPAKTUKOIO TACIHHS MOXKEX YCTaHOBJICHO, 1110 MPU TOPIHHI
OOMIIOBaHHS OaKOHIB, HAIPUKJIA/, 3 CKJIOIUIACTUKY YU IHIIOTO CMAJIMMOI0 MaTepiary

MOKEKa MOMIUPIOETHCS 3 OATKOHA HA OAJIKOH BUIIEPO3TAIIIOBUHUX MTOBEPXIB.
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OCHOBHUMHU IUISIXaMH PO3MOBCIO/I)KEHHS BOTHIO Ta UMY € CXOJIOB1 KJIITKH, IIaXTH
T¢TiB, KaHaTM Ta KOpoOW IS IHXKEHEPHUX KOMYHIKalliid, CMITTENPOBOIM Ta
HENIUTbHOCTI Y IEPEKPUTTSX.

I[lig yac po3KpUTTS BIKOHHUX Ta OAJIKOHHHUX MHUOOK KBapTUPH, 1110 TOPUTH, BiIpa3y
3MIHIOETBCA CXe€Ma ra3000MiHy B pe3yJbTaTli MPUIUIMBY CBIKOTO TOBITPA O 30HU
ropinHsa. Ilpy 1pOMYy MIBUAKICTE PyXy Ta KUIBKICTh NPOJAYKTIB 3TOPSHHS, IO
MPOHUKAIOTh HA CXOJIOBY KIITKY, 30UTBIIYETHCA, TOMY TeMIIEpaTypa y MIKKBAPTUPHHUX
KOpHI0pax Ta ABEPHUX MPOpPI3axX CXOJOBUX KIITOK ICTOTHO M1JBULIYETHCS.

Temmeparypa y mpuMiIeHHi, ¢ BAHUK OCEPEIOK TOXKEXK1, 3JICKUTDH Bl BEIMUYUHU
Ta BJIACTUBOCTEW T'OPIOYMX PEUYOBHH Ta MaTepiayiiB. MakcumanbHe 3HAYEHHS CepeaHbO
00’ eMHoi Temniepatypu csrae 1000°C, remneparypa moBepxHi nepekputts - 960°C, crin -
860°C.

3a BIACYTHICTIO TIEPEUIKO/ 3 BIKOHHUX MPOPI31B MPUMIIIEHb, 10 TOPATh, yepe3 15-
20 XB. 3 MOYATKY MOXEX1 BOTOHb PO3MOBCIOJIKYETHCS yBEpX OaaKOHAMU, JIOJKISIMH,
BIKOHHUMH paMaMmu, 3alajiolouM CHaJMMi €JIEMEHTH OyiBEJIbHUX KOHCTPYKIIM Ta
IPEeIMETH Y IPUMILICHHIX BEPXHbOTO MOBEPXY.

OTxe, aHall3 TOXEX Yy BUCOTHUX Ta OyAMHKax MIABUIIEHOI IOBEPXOBOCTI
MOKa3ye, 0 BaKKI HACTIIKH 3 3ardOCIUTIO JIFOJACH 1 BENHMKI MaTepiaJibHI 30MTKH Bij
MOXKEXK1 BIAOYBaIOThCS, K IMpaBWia, 4Yepe3 IMi3HE BUSIBICHHS 1 IOBIJIOMJICHHS PO
MOXKEXY, CHaauMiil oOpoOIll MpUMIIIEHb 1 NUISAXIB €BaKyallii, HE3HaHHS MEIIKAHIIMU
MpaBWJI 3aCTOCYBaHHS TIEPBHUHHUX 3acO0IB TacCiHHA 1 HEMOXJIMBOCTI BUKOPUCTAHHS

TGTIB A1 migiioMy 0co00BOro CKaay i 3aco0iB racinus [28].

1.2. IloxkexxHa HeOe3meKa pevOBHMH i MarTepiajiB, 0 BUKOPHCTOBYIOThHCH Y

OyaiBJIsSIX MiABUIIEHOI MOBEPXOBOCTI Ta BUCOTHUX OYIiBJIsIX

CyuacHi BucOTHI Ta OyaiBmi migBuuieHoi moBepxoBocTi (BIIII) memucnumi 6e3
3aCTOCYBaHHS B PI3HOMAaHITHOMY aCOPTHUMEHTI MOJIMEPHUX OY/1BEILHUX MaTepiaiiB, M0
JO3BOJISIIOTh  3MEHIIUTH Macy OyAMHKIB, MOJINIIMTH SKICTh OOpPOOKH NPHUMIIICHbD,

CKOPOTHTH 00csar poOitT i1 mpareBtpar [9]. s 3amoBosieHHs moTped y IuiacTMacax i
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CUHTETUYHHMX CMOJIaX, XIMI4Ha 1 HaQTOXIMIYHA TPOMUCIIOBICTh MIOPIYHO 30UIbIIYE TXHIM
Bumyck. [lomimepHi OyiBenpHI MaTepiadd 3aCTOCOBYIOTh JJIsi OOJagHAHHS IiAJIOT
(iHONMEYM 1 TIUTH), OOpOOKM CTIH 1 TMEperopojiok (AepeBO-CTPYXKE4yHI Ta
JIEPEBOBOJIOKHUCT] TUJIMTH, TOHKOJUCTOBUU CKJIOMJIACTHK, TMOJICTUPOJIbHI TUIMTKH,
JEKOpPAaTUBHI ~ PEeWKH 1 IUIACTHUKH, PI3HI IUNBKOBI Marepiaaud 1 T.I.) Ui Teo-,
3BYKOI30JIAIII Y BUIVISIAL MMiHO-, TIOPO-, CTUIBHUKOIUIACTIB JJISl T1APOI3OMAIIl 1
repMeTu3ailii, Jjisi BUTOTOBJICHHS CAaHITAPHO-TEXHIYHUX BHUPOOIB 1 TPYO E€IEKTPUUHOI
MPOBOJIKM, MOTOHHUX BUPOOIB Y BU/I IJIIHTYCIB, MOPYYHIB, HAKIAIOK JJIs 11a0JiB 1 T.1.
KpiMm Toro, monmiMepHi Marepiaid MIKPOKO 3aCTOCOBYIOTh MPHU BUTOTOBJIEHHI KUJIMMIB,
MaTpalliB, M'SKHX MeOJIiB, Pi3HOI MOOYTOBOT TEXHIKH, TKAHUH OZATY U 1HIINX BUPOOIB.

binbiiicTe 3acTOCOBYBaHMX TNJIaCTMAac € TOPIOYMMM MarepialamMud 1 HEraTMBHO
BIUIMBAIOTh HA PIBEHb MOXKEKHOT O€3MeKn OYAMHKIB TOKCUYHICTIO MPOIYKTIB TEPMIYHOTO
pO3KJIaZlaHHs, JAUMOYTBOPEHHSIM, BHCOKOIO TEIUIOTBOPHOIO 3JaTHICTIO MPH TOPIHHI.
30UTbIICHHST YHCTAa TOXEXK 1 MarepialbHOro 30MTKY BiJi HUX 3B'SI3aHO 3 POCTOM
3aCTOCYBaHb MMOJIMEPHUX MarepiaiiB y OyAiBHUITBI OyIMHKIB, OOpOOIl MPHUMIIICHB.
JocnikeHHsT OpuurH 3aru0eni Jrofied Ha MOoXexax IMOKa3yloTh, 10 Onmu3bko 60%
TUHYTH BiJl OTPYEHHS TOKCUYHUMU MIPOYKTAMU TOPIHHS 1 SIyXH, a HE B1J OMIKIB 1 TPaBM.
Crana Outbl1 HEOE3MEUHO i poOoTa MoxkekHUX. Hepigko cMepTenbHi BUMAIKH MalOTh
MICIIE B pe3ylbTaTi TOCTPOrO BIUIMBY BAMXYBAaHUX TMPOAYKTIB TOpiHHA. Benuky
HeOe3MneKy ISl OKEXKHUX TaKOXK MPEACTaBIISIIOTh YacTl BUIIAJIKU CJIA0KOT0, XpOHIYHOT'O
BIJTUBY IIKIIJTMBUX PEYOBHH. BapTo Tako mMaT Ha yBasi, M0 MPOAYKTH PO3KJIAJAHHS 1
TOPiHHS MOJIMEPHUX MaTepialiiB, BIUIMBAIOYHM Ha MOXKEKHY TEXHIKY, BUBOIATSH 11 3 Jany,
a TaKOX 3HAYHO 3HUKYIOTh CTIMKICTh MOBITPSHO-MEXaHIYHOI MMiHHU.

Hebesmeka monmiMepHUX MaTepiaiiB MPHU MOXKEKI HEOJHO3HAYHA 1 3aJICKUTHh BiT
TEMIIEPAaTypy HarpiBaHHS, HAJJIMIIKY KHCHIO B TOBITpI ¥ 1HIMMX (aKTopax, IIo
3HaXOASATh BIJOOPaKEHHS B HOBUX IMOKa3HMKAX IMOXKEXKHOI HEOE3MeKu: KoeilieHTI
JTUMOYTBOPEHHS, 1HAEKCY IOIIUPEHHS TMOIyM's 1 MOKa3HWKA TOKCUYHOCTI MPOAYKTIB
ropinus. [loxkexxHa HeOe3neKa MoJIiMEpHUX MaTepiajliB IPU FOPIHHI B YMOBAX HaJIMIIKY
KHCHIO € JBOOKHC BYyTJelo 1 Boja. [lo iHmomy BigOyBaeThCsl TOPIHHS 1 PO3KIIAaHHS

MOJIIMEPHUX MaTepiaiiB Ha paHHIN CTajall MOXKEX1 B yMOBAaX HEJOJIKY KUCHIO, KOJIM IIIe
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HE PO3KPWIOCS BIKOHHE OCKJICHHS 1 MPUIUIMB CBIKOTO TOBITPS Yy BOTHHUIIE TMOXKEXKI
HE3HAYHH, a TeMIlepaTrypa B MPUMIIICHHAX HE JOCATIIa TEMIIEpATypy caMOo3aratOBaHHs
MPOJYKTIB TEPMIYHOTO PO3KJIAJaHHS MOJIMEPHUX MaTepiamiB. Y IUX yMOBaxX HeOe3NneyH1
KOHIEHTpAIlll TOKCHYHUX PEYOBUH y MOBITPI MOXKYTh HACTYIIUTH PaHIII, HI’)K HeOe3MeuHa
JUTSL JIFOIMHU TeMIIepaTypa.

Jlo ckiaay miactMac KpiM MoJiMepiB BXOASATh Oararo KOMIOHEHTIB: HAITOBHIOBAYI,
cTabunizatopu, OapBHUKH, aHTUMIpeHH, Tuiactudikatopu i iH. Tomy mopsan 3 okKucoM
BYIJICLIIO, I[laHIJaMH, XJIOPOM 1 IHIIMMH TOKCUYHUMH PEUYOBHHAMH MPOAYKTaAMU
po3kiiafaHHs a0o0 TOpIHHS MOJiMEepy B yMOBaxX TMOXKEXI BHAUIAIOTHCS JIETydl
METaJIOCMONIYKH, SKI TPU BAWXaHHI TMOMAJAal0Th B KPOB 1 HETaTUBHO BIUIMBAIOTH HA
HEHTPaAJIbHY HEPBOBY CUCTEMY.

TOKCHYHICTH OKpeMHX CHOJYK, IO YTBOPSATHCS TMPU TOPIHHI 1 PpO3KIagaHHI
miacTMac BUBYEHA JOCHUTH J00pe. CMepTenbHI KOHIIEHTpAllli TOKCMYHUX PEYOBUH Y
MOBITPI TpPU KOPOTKOUACHOMY BIUIMBI Ha JIOAUHY 1 TPaHUYHO MPHUITYCTUMIi
KOHIIEHTpAIIil [0 CaHiTapHUX BMMOIaxX BiAmoBimHO ckiamaroTh T/M3: ¢docren - 0,05 i
0,0005, mianictuit Bomens - 0,2 1 0,0003, aBookuc azory - 0,24 i1 0,005, xnopuctuit
BoAeHb - 1,5 1 0,005, okuc Byrmemio 3 1 0,02. B yMoBax mokeXi KOHIICHTpAIS IHX
TOKCUYHUX PEUYOBUH Yy TMOBITPI MOXE€ B JIECATKM Pa3iB IEPEBUIIYBaTH 3a3HAYECHI
BEJIMYMHHU, IO CKOpOuye 1 dYac Oe3neyHoro nepeOyBaHHS JIOAMHH B MalalouoMy
OyMHKY.

Cnabxo 111e BUBYEHO CIUTBHUI BITUB HA JIIOJUHY BCIX 3a3HaYEHUX BHUIIE (PaKTOpiB
noxkexxi. MaroTbCsl [aHi, U0 MPH BIUIMBI Ha YOJIOBIK JIBOX 4YM OLibII HEOE3MEUHHX
(bakTOpiB MOXKEXK1 MOKE BUHUKHYTH SIBUILIE CHHEPTi3MY, TOOTO B3aEMHOTO TTOCUJICHH S JTii
Ha JIOMHY TOKCHMYHUX PEYOBHUH, Yy PE3yJbTaTi 4Oro CMEPTh MOXKE HACTYIUTH IMPH
3HaYHO MEHIIUX KOHUeHTpaiisx. CuHepriunuii epexkT BUHUKAE MpU J1i Ha JIOAUHY
OKHUCY BYTJIELIO B CIOJIYYEHHI 3 HEJOCTAY€I0 KHCHIO a00 MIJBUILIEHOK TEMIIEpaTypolo,
IpU OJHOYACHIN J1i IIaHICTOrO BOJHIO, JIBOOKHCY CIpKH 1 JBOOKHCY a3oTy, (ocreH
301TbIIY€E TOKCUYHICTh OKUCY BYIJIELIO 1 XJIOPUCTOr O BOJIHIO.

OpHouyacHO 3 BUIJICHHSIM OTPYWHUX, 3aYILIUBUX 1 IPATIBHUX PEUOBUH TOPIHHS

MOJIIMEPHUX MaTepiaiiB CYNpPOBOMKYETbCA PACHUM BUIUICHHSAM UMY, IIO0 3HUXKYE
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BUJIUMICTb, YTPYJIHSIE €BaKyallito Jrojel 1 po0oTy noxkexxHux. IloTpamisodn B AuXaibH1
HUIIXW JIIOAWHH, JUM JIpaTye CIu3yBaTy OOOJIOHKY 1 BUKIMKA€E HYJIOTY, Ha TBEPIUX
4acTKax JUMY KOHJIGHCYIOThCS TOKCHYHI PEYOBUMHU. JMUMOYTBOpPEHHS IIIOrO pSAy
MOJIIMEPIB HE 3aJICKUTh B1JI KOHUEHTPALll KUCHIO B MOBITPI 1 € BEIMYMHOIO MOCTIIHOIO
(momicTupon, MOJIIXJIOPBIHIIXJIOPHU/T, TBEpIAUid MHOMOJIypeTaH,
MoYeBUHO(OpMaNbIETIIHUM MiHOMIACT 1 iH.). Ilpu miponi3i miHOmosiypeTaHiB, IO
WIyTh HE BUTOTOBJICHHS M'SKMX MEOJIB 1 MaTpailiB, KUIBKICTh JUMY, 110 BUAUISIETHCS,
MOXe cKiagaTu a0 26% ixupoi macu. [Ipu ropiHHi MoOMICTHPOIYy MaKCMMalbHA ONTHUYHA
HIUTBHICTh UMY, MPH SIKIM JIIOAMHA LIJIKOM BTpaya€e OPIEHTAIII0 B MPUMIIICHHI, MOXE
OyTH JocATHyTa 3a 2-3 XBUJIMHHU.

3 yciei BeMMKOi KIIBKOCTI IUIACTMAC BHUIUISIOTH OCHOBHI, HaMOUIbIIE YacTo
3aCTOCOBYBaHI B OymIBHUIITBI 1 HEOE3MEYHI B TIOKEKHOMY BIIHONICHHI, IO
BUITYCKAIOThCSI HA OCHOBI IOJICTHPOIY, TOMIBIHUIXJIOpUIY, TOJNiypeTaHy, ¢eHom
dbopmanpaeriny i MO4eBUHO(DOPMAITBACTITY.

[Tomictupon - JErKOrOprOYMil Martepian, 0 BUKOPUCTOBYIOTHCA Ui OOpOOKH
NPUMILIEHb, BUTOTOBJIEHHS MOOYTOBOI TEXHIKU, NMpuiaaiB. Temmneparypa 3amnaneHHs 484 -
496 rpanyciB Llenbcis. OcoOnMBY MOXKEXKHY HEOE3MEKY MAOTh MOJICTUPOJIbHI TUIUTKH,
MpU rOpiHHI SKUX BUAUIIETHCS 10 41900 xJx/kr Ternmna (OuIbIIe, HIXK TPU TOPIHHI Tazy).
Poskiagants mosicTUPONy TMOYMHAETHCS BXKE MPH TeMmmepaTypi Onm3pko 80 Tpamycis
[enscis 1 3HauHO TprcKoproeThes npu 250-380C. Jlo ckiaay NMpOAYKTIB pO3KIaIaHHS
MJIaCTMAaCH, BHTOTOBJIGHOI HAa OCHOBI MOMICTHPOJNY, BXonATh ctupos (10 40%), oxuc
BYIJICLI0, IlaHICTUI BoAeHb, AuOyruindrar, ¢ocren. IlomicTupon Mae BHUCOKY
JUMOYTBOPIOIOYY 37aTHICTb.

[TomBiHIAXTOpU - BaXKO TOPIOYMKA Marepiay, BUKOPUCTOBYETHCS IS
BUTOTOBJICHHS JCKOPATUBHUX IUIACTHUKIB, JIHOJICYMY, MIOPYUYHIB CXOJ, IUIHTYCIB, PI3HUX
Tpy0. Temneparypa 3amanienHss 390C, camoszanamoBanHs 454-495C. Ilpu ropiHHI
Busie 10 20950 x/x/kr temna. [pu Temmneparypi Buiie 170C nounHae po3kianaTucs
Ha XJopucTuil BojieHb (10 21% Macu marepiany), OKUC 1 JBOOKHUC ByrJiento. KimbKicTh
BUJIIJICHUX JIETYYUX PEYOBHH MOXKE JNOCATTH 65% Macu IUIacTMacu, BUTOTOBIICHOI Ha

OCHOB1 TMOMIBIHUIXJIOpUAY. Y TMPOAYKTaX PO3KJIaJAaHHS MOJIBIHUTXJIOPUAHOI 130JIs1Ii1
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CIICKTPUYHUX KabeliB BUSBICHUH QocreH. JMMOyTBOpeHHsS MaTepialiB Ha OCHOBI
MOJIBIHIIXJIOPUAY 3aJI€KUTh BIJl KOHIICHTpPAIIi] MIIACTU(IKATOPIB 1 IHIIUX J0OABOK.

[lomyperan - JerkKoroproYuil Marepiaj, HWae B OCHOBHOMY Ha BUTOTOBJICHHS
M'skux wmeOmB, MarpauiB. [Ipu ropinHit Buauisie no 31850 xJDx/kr temna. Ilpum
temnepatypi Buie 170C mosiMepu Ha OCHOBI MOJIIYpPETaHY MOYMHAIOTH PO3KIAJATHCS 3
BUJIUVICHHSIM >KOBTOTO JUMY, III0 MICTUTh LIaHICTUA BOJIEHb (CHMHUJIbHA KHUCJIOTA),
W30IMAHITH, KOHIICHTPAIlIS SIKUX Yy MOBITPI MPHU MOXKEXK]I CTAHOBUTH PeabHy HEOE3MeKy
JUIA KUTTS JIFOJICH, a TakoXX OKHC 1 JIBOOKHC BYIJICIHIO, BYTJEBOAHI. MakcumaibHe
BUJIUVICHHS 11aHICTOTO BOJHIO ¥ OKHUCY BYTJICLIO BiOyBaeThcsi mpu Temmeparypi 530-
560C. VYV mnpoaykrax mipoiidy 1 TOpIHHA aHTHIIPOBAHUX IMOJIIYpETaHIB BUSBICHI
dhochOopoBMICHI PEUOBUHH, I11€ OUIbIII TOKCHUYHI, YUM OKHC BYIJICIIO 1 CHHUJIbHA KHCIIOTA.
[Tpu poskmananui miHomomiyperany mnpu Temneparypi 800C ¢ mpoayBKOIO TMOBITPSIM
BUALIAETHCS On3bKo 30% #oro macu nama 1 65% rasis.

®denondopmanpaeriIHUA MOJIMEP - BAXKKO TOPIOYUI Marepial, BUIUIE TIpU
sropsinHi 0sm3bk0 20000 x/{x/kr Temna. [lupoko BUKOPUCTOBY€ETHCS ISl BUTOTOBJICHHS
niHomiacty Mapok ®OPII, M®II, M®-17 yacto 3acTOCOBYBaHUX K TEILIOI30JIALII0 B
30BHINIHIX CTiHOBHX TmaHensx. [lpu Temmeparypi Omuszpko 250C po3kiamaeTses 3
BUJIIJIEHHSIM aMiaky, ()€HOIYy, OKUCIIB a30Ty, METaHoIy, GopMabaeriay. MakcumanbHa
ONTUYHA IMUIBHICTh AUMY JOCATAETHCS mpu TopiHHi 3a 10-11 xBwmmH. [lpu poskiananHi
Ha TOBITpl moyiMepiB Mapku M®-17 (moyaTok I1HTEHCMBHOTO pO3KIJIAJAHHS TpH
temriepatypi 225-275C) Buninsietses 3 1 kr nmomimepy 760 1 ra3omoi0HUX PEeUOBUH, 1110
CKJIQIAIOTHCSI B OCHOBHOMY 3 OKHCY 1 JBOOKHCY BYTJICIIO, aMiaKy 1 I[1aHiCTOTO BOJIHIO.

[Toxesxxonebe3meyHi 1 TOKCHYHI BJIACTMBOCTI TOJIMEPHUX MaTepialiB MOBHUHHI
BpPaxOBYBaTUCS TpU BUPINICHHI MWTaHb €BaKyallii Jrofed 3 mamarodoro OyauHKY (y
3aJIEKHOCTI BIJI 4Yacy TOPIHHS, PO3KPUTTS 30BHIMIHHOTO OCKJIEHHS, IUIONI TTOXEX1),
PO3MIIIEHHIO MOXKEXKHOI TeXHIKU 3 ypaxyBaHHSM HaMpsIMKy pyXy AUMY BiJ Hanai0uoro
OyAMHKY, BUKOPHUCTAHHS KHCHEBUX 130JIIOIOYUX TMPUJIAIIB, MPOBEICHHI PITYBAIBHUX
poOIT, a TaKOX OIIHII HACHIJKIB BIUIMBY NPOAYKTIB PO3KIAJaHHS (XJIOp, XJIOPUCTUN

BOJICHB) Ha 00JIaJHAHHS Ta OyiBeJbHI KOHCTPYKIIi.
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1.3. Ilpukjaaaun Ha OB BEJIUKUX MOKeK BUCOTHHUX Ta OyAiBJIsIX MiBUILEHOL

MOBEPXO0BOCTi

Tax, 29 udepBus 1980p. y Mocksi Ha 18 moBepci roremo "[HTypuct" BinOyBCs
MOXKap y JBOKIMHATHOMY ToTelIbHOMY HoMepi. [Ipy BMHUKHEHHI MOXKEXI1 CIpalfioBalia
YCTaHOBKA aBTOMATUYHOI MMOXKEXKHOI CUTHAM3aIlli 1 BKJIIOYWIACS CHUCTEMa BUTSHKHOI
BEHTHJIALII1, 110 3a0e3meunsia He3aJuMJIICHICTh UIAXIB eBakyarlii. [loxexa Oysa ycHinmmo
JIKBIJJOBaHA OCOOOBUM CKJIQJOM TMOXKESKHUX MIAPO3IUIIB 1 OOCITYTrOBYIOUUM MEPCOHATIOM
TOTEJI0 OHMM CTBOJIOM BiJl BHYTPIIIIHBOTO MPOTHUIIOXKEKHOTO BOAOIPoBoay [49].

9 mucronama 1979p. Ha ckomomy moBepci roremo "Kocmoc" BinOynacs moxexa.
[TpuunHOIO MOXKEXK1 MOCTYXKHIJIO 3ITKHEHHS KOJIOM HACTIHHOTO EJNEKTPOCBITUIIHHHUKA 3
M'IKOI0 OOOMBHOIO CITMHKOIO Kpiciia B OJTHOMY 3 TOTeILHUX HOMepiB. [Ipu ropiHHi kpicia
1 IPWIDKKOBOI TyMOOYKHM BIIOYJIOCS TIJBHINCHHS TEMIIEpaTypd B MPHUMIIICHHI, IO
Bi[pa3y K BUKJIHMKAJIO CHPAllbOBYBAaHHS TEIUIOBOTO IIOXEXKHOTO CIOBIIIyBa4a
MaKCHUMaJIbHO AU(EPEHIIAIbHOTO TUITY, BCTAHOBJICHOTO B HOMEpi. CHUTHAJ MpPOo MOKEXKY
HAJIMIIOB HA MYyJbT YEProBOrO IO MOBEPCI 1 HA LEHTPAIbHUI AUCHETUYEPCHKUM IMyHKT
rorento. [Ipubyni mo curHas ciBpoOITHUKHU MOXKEKHOI OXOPOHU 1 UePrOBUN TEXHIUYHUN
NepcoHa MIBUAKO 3HAWIIOB MICLE 3aropsHHS MO YEpPBOHIM JaMmoyll, L0 Topuia B
JIBEpSX HOMEpa, BIAKPUIM JBEpPI W OJHUM IIOXKEKHHUM CTBOJIOM TIOJIaHWM  BIJl
BHYTPILIHBOTO MOXKEXKHOIO KpaHa, JIKBIAYBaIM NOKexKy. [licas BIIKpUTTS aBepeit 1uMm 13
MPUMIIIEHHS, MO0 TOPLIO, NMPOHUKHYB Y KOPHAOP, IO BUKIWKAJIO CIPAIlbOBYBAHHS
JMMOBOI'O CIIOBIIyBada ITOXKEKHOI CHUTHaI3allli, BiJ skoi OyB MOJaHWN CHUTHaJI Ha
BKJIFOUCHHSI BEHTWJIATOPIB TUMOBHIAJICHHS (BIIKPUBCA JUMOBHUM KjamaH Ha TMOBEpCi) 1
MIAMOpy TOBITpsA B maxtax JidriB. Ilpum mpomy kabinu midTiB Oynu aBTOMATHYHO
CIyIIEHI Ha TIepIIMH TOBEepX 1 KepyBaHHSA HuUMH Oymu OsokoBaHo. [Ipm mokexi
HEOE3MEYHOr0 3aJUMIICHHS KOpPHAOPY HE OylIo ¥ eBakyamis TpOXHBAIOYHUX HE
BHUKOHYBAJIaCh.

VY 17 noBepxoBOMY JIKapHSIHOMY Kopryci B M. MOCKBI BIJI0OyJIOCS 3aropsiHHS
CMITTS B CTBOJII CMITTENPOBOAY Ha JIEPEB'AHY OMAIYOKy TJIyXoi BEpPTUKAIbHOI

KOMYHIKaliiHOi 1maxTtu. CXOBaHE TOPIHHS TMPUBEIO 1O CUJIIBHOTO 3aJIUMJICHHS
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npuMimieHs 3 7 mo 14 moeepxu. Ha mMoMmeHT mokexi B OyauHKY 3Haxomuiaucs 600
YOJIOBIK, Y ToMy yuciai 0mu3bko 500 xBopux. 3 Orisay Ha BaXJIMBICTH 00'€kTa, IO
MEePIIOMY K CHUTHAII MPO MOXKEXKY Oyiao BUCIAHO 19 MOXKEKHMX aBTOMOOUTIB, 3 HUX 3
aBTOLIMCTEPHU, 5 aBTOHACOCIB, 4 aBTOAPaOMHHU, 2 aBTOMOO1JII ra30JUMO3aXUCHOL CITYKOU
1 5 iHmMX creniaibHUX aBToMoOUTiB. [lepmnii moXkeXXHUN MiaPO3aiT MpUOyB 10 MiCI
BUKJIMKY 4epe3 7 XBWIMH, MOJO0JIAB BIJICTaHb OJM3bKO 4 KM. Y 3B'I3KYy 3 HEOE3MEUHOIO
JUISL KUTTS XBOPHX OOCTAHOBKOIO 1 HEOOX1THICTIO ITPOBEICHHS €BaKyallii OyJi BUKIUKaH1
J0AaTKOBI cuiid. OCOOOBUM CKIIAJIOM TMOXKEKHUX MIAPO3ALIIB pa3oM 3 aIMIHICTpAIlIEO 1
MEIUYHUM TIEPCOHAJIOM JIIKapHi OyJM eBaKyhoOBaHI MO CXOA0BUX KIITKax 90 4OJIOBIK
XBOpHX, y TOMY 4Hcii 15 miciasonepauiiinux. Ha raciHHsS moxexi Ha moBepxax Oymo
noxano 15 cromi: Ha 4" ta 5% noBepxu - o oxHoMy crBouy "B", Ha 6" moBepx - oAuMH
crBoa "B" i oguu I'TIC-200, Ha 7 ,8" mosepxu - mo ogHoMy cTBOay "B" i 0{HOMY CTBOJITY
BiJI MOXKEXHHUX KpaHiB BHYTPIIIHBOIO MPOTHIIOKEKHOIO BOJONPOBOAY, Ha 9% - omuu
crBoa "B" i 2 cTBosm Bix I1K, Ha 10-12" nosepxu - mo oxnomy creoiy "B" Big IIK, Ha 13*
noBepx - oxuH minauid crBoa I'TIC-200 i Ha 14" moBepx - OJMH CTBOJ BiJ MOXKEXKHOTO
KkpaHa. OJIHOYACHO 3 MOJAY€l0 CTBOJIIB HA TaciHHA W €BaKyaulllo JoAeil 0co00BUM
CKJIaJIOM Oy IPUAHSATI €HEPTiiiHI 3aX011 10 BUAAJICHHS 3 OyIUHKY UMY Yepe3 BIKOHH1
npopi3u. [loxexa Oyna Jokani3oBaHa yepe3 28 XBWIMH 3 MOMEHTY NPUOYTTS MEPIIOTO
MOXKEKHOTO MAPO3/LTY 1 JTiKBiIOBaHA yepe3 38 XBwinH. J[Jig MpOBEIEHHS MIBUIKUX 1A
M0 BUSBJICHHIO BOTHUIIA TOPIHHS, €BaKyallil JIIOJIeld 1 TaclHHIO MOXKEX1 OyB 3aistHUMN
oco0oBuM ckiag 33 MOXKEKHUX aBTOMOOUNB, y TOMy uucial 3 aBromuctepHu, 10
aBTOHACOCIB, 6 aBTOMOOLIIB Ta30MMO3aXMCHOI cIykO0u, 6 aBroApaOuH, 8§ IHIIUX
creriaibHuX aBToMo01TIB. CBO€YAaCHE 30CEPEKEHHST Ha IMOXKEXK1 HeOOX1THOI KUIBKOCTI
CWJI Ta 3aco0iB, MPABWJIbHE iXHE BUKOPHUCTAHHS JO3BOJIMJIO YCITIIIHO, Y KOPOTKHUH Hac,
JIKBIYBaTH CKJIAJIHY TTOKEXKY 1 HE JOIMYCTUTH 3aruoOei JIIoAeH.

[Topsan 3 MM MOYHA MPUBECTU OE3114 MOKEXK Y AKUX OyJIH JONYIIEH] TOPYIIEHHS
MPOTUIIOKEKHUX BHUMOTI TIPU TPOEKTYBaHHI 1 OYAIBHUIITBI a00 TpHU eKCIUTyaTarli
NOpYyIIyBaJlacsl CUCTEMA MIp TIOXKEXHOI Oe3neku, IepegdadyeHa MpPOEKTOM, a
OOCIYroByHOUMI TIepcOHaJ He 3abe3nedyyBaB  HAJIEKHOTO  TEXHIYHOTO  CTaHy

MPOTUIIOXKEKHOIO YCTATKyBaHHS, NPOTUIOKEKHOIO pPEXKUMY B OYyIUMHKY, HE OyB
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HABUCHHH 1 MIJATOTOBJICHUM 1O MPAKTHUYHHUX JiH MO TaCIHHIO MOXKEXi. Y IIUX BHMIAJKax
BiJIOYBAIOTHCS MOKEXK] 3 BAKKUMH HACIIIKAMH, Y TOMY YHCIII 3 3aTHOCIUTIO JIFOICH.

Y munui 1972p. y 35 mnoBepxoBoMy aJMIHICTpaTUBHOMY OyauHKY B borori
(Komym0ist) BimOymocst 3aropstHHs B komopi Ha 12" moepci [49]. Bymunok He OyB
o0JalHAHUM aBTOMATUYHOIO TOXKEKHOK CUTHAI3ZAINEI0, 1 3aropsiHHS OYyJ0 BUSIBICHO
JIOJUHOI0, IO CIYXHUTh, K4, HE YCBIJIOMUBIIM LIJIKOM CEpHO3HOCTI C(HOPMOBAHOI
OOCTaHOBKH, y MOXEXHY OXOpPOHY IpO Te, II0 TPANUJIOCs, HE MOBIJIOMHUB 1 HaMarancs
3aracUTH 3aropsiHHS 3a JOMOMOTOI0 BOTHETaCHMKA, aje He 3MIr MPUBECTH HOro B IifO.
Kepytounit ¢ipmu, mo 3aiimae 12 moBepx, poO3MOPAIUBCS IMOYATH €BaKyallilo, IO
NpOXOAWJIAa HEOPraHi30BaHO W TOBUIBHO, OCKIUIBKHA CIY)KOOBIII TMOCTaBHIIUCS O
3aropstHHsl 0e3 HajlexHoi cephiozHocTti. Kepyrouunii ¢gipmu, mo 3aiimae 13-18 mosepxu,
3HAWIIOB HAJAXOKCHHS TUMY 3 BEHTWIALIMHMX PEINTOK, BCTAHOBICHHUX Yy MiABICHIN
cTem, 1 coycTBcs Ha 12 moBepx, OO JOBiJAaTHCA MPUYHMHY I[HOTO  SBHUIIA.
[lepekoHaBIINCh Y BUHUKHEHHI MOXEXI1, BIH TaKOX PO3MOPSIUBCS MOYATH €BaKyallilo
CIIY>)KOOBIIIB. AJie HIXTO HE TOMEPEJUB IMPO TMOKEXKY CIYKOOBIIIB, IO MPALIOIOTH Y
npuMinieHH1 Bunle 18 moBepxXy. Y NOXKEKHY YacTUHY MOBIJIOMJICHHS MPO MOXKEXKY
HAJIUNUIO TUTbKK 4Yepe3 30 XBUIWH Ticas oro BUHUKHEHHS. [IpuOyini mo BHKIHKY,
MOKEKHI HETaHO MPUCTYIHIIN 10 OTJIAy MPUMIILIEHb Y MOLIYKax JroAen 1 BparyBanu 30
YOJIOBIK, III0 3aCTPATIIM B KaOiHax Ji(TiB Yyepe3 BIAKIIOUCHHS €IeKTPOKUBIeHH. JIroau,
[0 3aJMIIMIIMCS Ha BEPXHIX MOBepxax, OynM BUBeJEHI Ha gax OynuHky. Ha moxexy
OyJI0 BUKJIMKAHO M'ATh BEPTOJILOTIB, IKUMU OyaHM eBakyioBaHi 3 gaxy 250 yomnosik. [Ipu
raciHHI MOXEXI B TIOXKEXKHY OXOpPOHY HAAIMIUIO TelePOHHE PO3MOPSIKEHHS
MOBIJIOMJIEHHS TIpO Te, 10 Ha 33 moBepci 18 ciy:kOO0BIIIB BUSBUIUCA B O€3BUXITHOMY
MOJIOXKEHH] Ha CXOJOBIN KIITII Yepe3 BIACYTHICTh y HUX Kiroda Bia aBepeil. TloxkexHi,
OJIEPYKaBIIIN 1€ MTOBIOMJICHHS, TPOHUKHY/IM Ha 33" moBepx 1 eBaKyroBaaM IMX JIFOAEH i
320lHO BUOWJIM JBEpl Ha BCIX IOBEPXAaX CXOAOBOI KIITKM B IONIyKax BHYTPILIHIX
MOKEXHUX KpaHiB, 3HEHAIIbKa 0yJ10 MepepBaHO B pe3yJbTaTl MPUIMHEHHS HaIXOKEHHS
BoAu. Sk BUsABMIIOCA, BOAsSHUM Oak Ha 19 moBepci B pe3ysbTaTi BUTOKY OYB OPOXKHIM, a
o0car BoasHOro Oaka Ha 35 moBepci HE MIr 3a0€3MEeUUTH TaciHHSA ITOXKEXKl BOIOKO

pO3BUHYTOI noxexi. Cripoda mojaTu BOAY MOXKEKHUMHU HACOCAMU I1JT TUCKOM 110 27 6ap
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HE YBIHYAJIMCS YCIIXOM - 3a HEBIJIOMOIO MPUYMHOIO BOJIa HE JOXOJWja J0 BEPXHIX
noBepxiB. [loxkexxHi opranizyBaiy mojady BOJM Ha BEPXHI MOBEPXHU MO PYKaBHUX JIHIAX,
MPOKJIAJICHUM 30BHI OYJIMHKY 3 YCTAHOBKOIO OycTepHOro Hacoca Ha 19" moBepci, aine
najarwyi CTeksia po3pizaiu pykasa. Ilicms mporo Oyno NpUHATE pIIICHHS HaJIaTH
MOKEK1 MOKJIMBICTh BUIBHO PO3BUBATHUCS JI0 TIOBHOTO BUTOPSIHHS CIIAJICHHUX MaTepiajiB
y Ooynunky. Iloxexa mpomomxkyBanacs Onu3bko 12 roauH. Ha moxkexi 3arunynu 4
JIFOJIMHU: TBOE BUKUHYJIUCS 3 BIKOH, OJIMH TPYN OyB BUSIBJICHUH Y 3ropijioMy IPUMIIIICHH]
1 ofiHA JIIOIMHA 3arWHYJA Bl SIAyXU HA OOPTI BEPTOILOTA MICHS €BaKyallii 3 gaxy. biiabmn
100 40M0BIK, 1110 3HAXOUIIUCA Ha J1axy OYAMHKY, OJCpKAJIM OTPYEHHS IUMOM, 1 iM Oyla
3po0JeHa MeIUYHA TOTTOMOTa.

AHQJIOT1YHI TO CBOIX BaXKHX Hacmiakax mnoxexi BiaOymucs B M. Can-Ilaymo
(bpazumnis) 24.02.1972 BinOyBcs nmoxap y 25 MoBepXoBOMY OyIUHKY. APXITEKTOP IILOTO
CYCIUIBHOTO OYAMHKY HE 3alpPOEKTYBAaB MPOTHUAMMHUMN 3aXHCT, MUTAHHS BEPTUKAIBLHOIO
MEepPEeMIIIeHHS JItoield y OyAuHKY OyJi0 BHPIIIEHO 3a JOMOMOTO0 I'STH Ji(TIB 1 OJHHUX
3BHUYAMHUX Kpy4eHUX cXoAiB. lle HeratuBHO MO3HAYMIIOCS Ha €Bakyalli Jiojaeu 3
OYIMHKY MpU TOXEXI, Yy pe3yJabTari sKOro 3aruHyiao 16 domnoik 1 375 oxpepxanu
IIOPaHEHHS U OTPYEHHS.

UYepes maibke 2 poku, 1.02.1974 BinOynacs mnoxexa Tam Xe B 25 MOBEPXOBOMY
OynuHKYy. 3arajbHe 4MCciio 3aru0iaux ckiaigo 227 4omnosik, a 450 4oNOBIK 3 OMmKaMHu 1
NMOpaHEHHAMM Oynu jJocraBiieHl B JikapHi. lle OyaMHOK, KpiM BOTHECTIHMKOIo
3a11300€TOHHOI0 Kapkaca 1 CTIH HE MaB 1HIIMX 3aCO01B MOXKEKHOTO 3aXUCTY, CUCTEMHU
ABTOMATUYHOTO BHUSBICHHS 1 TaclHHSA MOXKeX1 Oyau BIACYTHI, BHYTpimIHsA 0OpoOKa,
BKJIFOYAIOUM 1 TIJBICHI CTENl 1 TEPEeropojku, Oyja IIJIKOM BHKOHAaHA 3 TOPHOYOro
matepiany. [Inan eBakyauii monael 3 OyaAnHKy OyB po3paxoBaHUU HA poOOTY miTiB, 1
MIPOCKTOM Tiepedavyaiucs OJIHI BHYTPIIIHI CXOAuW 0e3 MpOTUAMMHUX aBeped. HuxHi
noBepxu OyAauHKY (mo 117) 3aiimaB rapax, a y BepxHiX 15 moBepxax po3mimaaucs
YCTaHOBH.

[loxxexa BUHMKJIA B PUMIILIEHH] Ha 12 moBepci 1 neplil, HixK 3aAUMIICHHS OYAUHKY
CTaJI0 HEOE3MEUHUM I KUTTS JIIoJieH, YoTupMma JidramMu Oyno eBaKyioBaHO OJIM3BKO

300 yomnosik. Ilicns 3armbeni oanoro 3 midrepiB HipTu 3ynuHUIM Ha | moBepcl 1
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Biakrouniau. [lomanbine psaTyBaHHS JIIOACH MPOBOAMIIOCS 32 JIOIMOMOIOK TOXKEKHHUX

aBTOAPaOMH 1 MOTY30K. Uepes BUCOKY TeMIepaTypy, 110 CTBOPHIIACS B OYIHUHKY, TaCIHHA

MOKEK1 POOMIIM CTBOJIaMU 3 piBHS 1 moBepXy aBTO/IpabUH.

[Ticns mixBigamii moxexi 3 Aaxy OyauHKy 3HsIU 81 4on. Uepe3 cuiibHI TEIJIOBI

MOTOKK 1 3amumiieHicTe 90 dYoi. 3aruHyno Ha gaxy, 41 wom. y OymueaKy, 40 doi.

BUKUHYJIMCS 3 MAJIAI0OYUX MMOBEPXIB. Y YUCHI NPUYHUH KaTacTpO(IUHUX HACIHIIKIB MOXKEX1

BAapTO HA3BATH M3HE l'IOBiI[OMJ'IeHHSI ITpO 3aropsAaHHA B IIOXKCIKHY OXOPOHY, 3aTPUMKY B

NUISIXY TPOXO/KEHHS TTOKEKHUX MiIPO3A1IIB, Yepe3 aBTOMOOUIbHI TPOOKHU Ha BYJIHUIIAX,

HECAOCTAaTHIO HOTY)KHiCTB CUCTCMHU IMPOTHUITIOKEIKHOI'O BOAOIIOCTAYaHHS.

Puc. 1.3 - MoxinBa 00CTaAaHOBKA MOKeKi y XMapo4oci

Bum.| Apx.

Ne ookym

ITion.

Jlama
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21 tpaBHs 1987 poky crajacs CUJIbHA IMOXeEXa Ha M'SITOMY IOBEPCI B OJHOMY 3
xMapouociB B bpasinecekomy Micti Can-Ilaymny, B sskoMmy po3TamioByBajioCsl YIpPaBIIiHHSA
[0 HepreTulll mrary. Borons nepekuHyBcst Ha Tpu cycifaHi Oyaismai. XKepTs He Oyio.

5 tpaBHa 1988 poky n'aTh roguH OynryBaia MOXKEXa B HAMBUIIOMY XMapodoci
Jloc-Anmxeneca - 62-noBepxoBii Oymiimi Oanky First Interstate Bank. ¥V Borni, mo
OXOMUB T'ATh TMOBEpPXiB OyAiBIl, 3aruHyna ojAHa JroAuHA, Ouibine 40 YoIoBIK
MOCTpaXXKJAaJId 1 OyJaM TOCHiTali30BaHl 3 OMIKaMH 1 OTpyeHHsSMU. Benuwka rpyma monein
OyJia 3HsITa BEPTOJIHOTOM 3 JIaXy XMapouoca 3aBBUIIKHU Oibie 260 MeTpiB.

13 i 15 ceprns 1988 poky B 3HamenuToMy xmapodoci Hero-Mopka -empire State
Building nBiui BuHMKana moxkexa. 13 ceprnHs crajaxHyB 86-ii MOBepX, BOTOHb JOCST
102-oro nmoBepxy. Kepts He OyI0.

15 Gepesns 1989 poky Ha TPhOX OCTaHHIX MOBEpXax 28-MOBEPXOBOr0 XMapoyoca
teneueHTpy B Kaipi BUHMKIIA TOXKexka, fKa IIBUIKO MOIIUPUIIACS 13-3a CHIBHOTO BITpPY.
JIBi Jrogu 3ardHYNIM, BICIM OTPUMAaJIM TIOPAHEHHs, dYeTBepo Oyiau BpSATOBaHI 3a
JIOTIOMOT' OO0 BEPTOJIBOTIB.

24 cepriag 1989 poky cnianaxHyB 24-i MOBEpX BUCOTHOT'O OYJIUHKY B TOKIHCBKOMY
paitoni Koto. [IpnunHO0 Nokex1 cTajgo KOpOTKE 3aMUKAHHS B TEJIEBI3IMHOMY MpHiiMayl.
Kureni OynuHky Oynu eBakyHOBaHI 3a IOMOMOTor0 BeproiboTa. 17 mumas 1990 poky -
noxxexka B xmapodoci Empire State Building B Hero-Hopky. I3-3a OTpyeHHS IuMOM
MTOCTPaK1aJIA 38 YOJIOBIK.

25 motoro 1991 poky - Maitke 100a OyiryBajia CUIbHA TIOXKEXKa B CAMOMY IIEHTPI
®inagensdii. [lomym's oxonuno 38-noBepxoBuii xmapouoc. [loxexa nmouanacs Ha 22-M-
KOJII TIOBepCl 1 MigHSABCS Ha BICIM MoBepxiB Bropy. [Ipum raciHHiI 3aruHyjud TpPOE
MO’KE)KHHUKIB.

20 nmucromnaga 1991 poky B ogHOMY 3 XMapodociB MIKHApOAHOTO TOPTiBEIHHOTO
nentpy B Hpro-Mopky cramacs moxexa. ITonym's crnamaxayimo Ha 94-Mm-komi mosepci
110-moBepxoBoi OyAiBIAl B NPUMILIEHHI 3 €JIeKTpoycTaTkyBaHHsAM. OpaHa MroauHa
noctpaxaania, 30 Oynu eBakyHOBaHI.

16 xBiTHS 1993 poky cnayiaxHyJa Mmoxexa B IIEHTp1 Hirepicbkoi cronuili Jlaroci B

25-nmoBepxoBiii OymiBmi MiHicTepcTBa oOoponu. Ilokexxa mouamacs Ha 16 moBepci
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He3abapoM Imicisl 3aKkiHYeHHsT poOodoro JHsS. Maiike Bcl CHIBpOOITHUKH BCTHUIJIU
MOKUHYTH OymiBiio. J[eKijabKa 4OIOBIK, 3aCTpATIIl B mdTax, OyJIo BPSITOBAHO.

15 gepBHs 1994 poky cnamaxuyna BucoTHa Oyaiist B 1eHTpi [Iperopii. Borous
cnajaxHyB Ha 19 moBepci 1 MOMMPUBCS 10 OCTAaHHLOTO 27 moBepxy. biausbko 40 400BIK
OyJi0 eBaKyilOBaHO BEPTOJIbOTAMH.

17 ciuns 1996 poky Omuszbko 500 yosnoBik Oysj0 e€BakyMOBaHO 3 XMapodoca B
noHgoHCchbkoMy Curti. IlpuumHoro cTana cuibHa TOXKEXKa, MO CHalaxHyla Ha 45-oMm
noBepci Oy IiBi.

13 mororo 1996 poky cuiibHa TOXKeXa BHUHUKJIA B JUIOBOMY IleHTpi MinaHa.
Boronr oxonuB BepxHiI ToBepxu 27-moBepxoBoro Oi3Hecy-1ieHTpy Torre Velasca.
[Toxexxa BUHUKIIA 13-32 HECIIPABHOCTI €JIEKTPOYCTAaTKYBAHHA Mij 4ac OyliBeIbHUX POOIT
B odicax Oi3Hecy-11eHTpy. HiXTo He mocTpaxaas.

10 sxoBTHs 1996 poKy BHHUKIA MOXKEXa B MTA0-KBApTUP1 3arajbHOHAIIOHAIBHOT
tenexomnanii NBC B onHoMy 3 xmapodocie B Rockfeller Centre B Hpro-Hopky. Bci
JHO1M, 10 3Haxoawmcs B 70-noBepxoBiit OyAiBii, Oy/Inu eBaKylOBaHI, AEKIJIbKAa YOJOBIK
nocrpaxkaand Bil aAumy. [lpuunHOIO 3'SBUAcs HECHPaBHICTH B E€JIEKTPOIPOBOJI B
paiioni 10-ro mosepxy.

5 rpynus 1997 poky cnanmaxHyB 74-i moBepx 77-MOBEpXOBOi OymiBIIl XMapodoca
Chrysler Building 8 Hsro-HMopky. IToxexa cramacs i3-3a cmamaxy TpaHcdopMaropa.
KeptB HEmae.

8 rpymHs 1997 poky cuiabHa TOXKEka CHalaXHyjda Ha BEPXHIX MoBepxax 25-
noBepxoBoro banky Iumonesii B uentpi [xakapru. Tpu BepxHi MOBEpXU BHUTOPSIU
MOBHICTIO. ¥ MOMEHT BUHUKHEHHS TOXKEeX1, B OYy/I1BJI, JIe TPOBOIMIIMCS 00pOoOH1 poOOTH,
3Haxoauiocs nmoHag 200 6aHKIBCHKHUX CITY:KOOBIIIB 1 POOITHUKIB. 15 YONOBIK 3arHHYJIH.
[IpyurHOIO TOXKEXK1 Ha3UBAIOTh KOPOTKE 3aMUKAHHS B CHUCTEMI KOHAMUI[IOHYBaHHS
MOBITPSL.

10 rpynus 1997 poky B nimoBomy HeHTpl ['OHKOHry cnanaxHynia noxkexa Ha 24
noBepci xmapouoca Melbourne House. JKepTB Hemae.

22 Oepe3ns 1998 poky cnanmaxHyia Toxexa B IEHTpl JOHIOHChKOro CHri.

Maiixe m'sta yactuaa 40-MeTpoBOi OaIITH, Ha BEPXHIX MOBEPXaX KO PO3TAIIOBYIOTHCS
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amapTaMeHTH aHTJIMChKUX MUIbAPACPIB, BHIBLJIA TMOBHICTIO. ENIIEHTp MOXKexK1
3HaxoAuBcs B camomy I1eHTpi Cuti - mnobmmusy JloHmoncwbkoi ¢oHIOBOI OipiKi,
AHrmiiicekoro 6aHky 1 KoHIepTHoro 3aiy "bap6ikan". Cepen HaceleHHs MOCTPaJaBIINX
HEMae, CUJIbHI OIMIKK OTPUMAB OJIMH 3 MOKEKHUKIB.

9 motoro 2009 poky BHCOTHa OYHIBIISA-TOTENb, IO BXOJUTH B HOBUU KOMILICKC
[enTpansHoro TenedbaueHHss Kurato, mOBHICTIO BUTOpiia B KUTaMChKil ctomuill. Crnanax
B 159-metpoBiii Oynisii rotemo "Mannapin OpieHTan" TpanuBcsi B MOHEIITIOK OJU3bKO
21.00 3a mexkiHCHKUM 4acoM. BUCOTHUIA roTesnp, M0 crnajllaxHyB, BUKOPUCTOBYBABCS Ii]1
yac [lekincpkoi Omimmianu 2009 poky, TyT *wim rocti OmimMmiagu 1 po3MILIyBajIHCs
teneBiziHl ctynii. Illonalimenmie ciMm oci® mocTpaxianu B pe3ybTaTi MOXKEXK, IO
CHaJlaxHyJia B HOBOMY KOMIUTEKC] [[eHTpalbHOTO KHTAChKOTO TeneOadeHHs. bibImicTh
3 MMOTEPHUINX - MOKEKHUKU. TPo€ 3 HUX 3HAXOASITHCS B KOMI.

B Ttparni 2013 poky B XapkoBi BHACJiJOK HEOOEPEIKHOTO MOBOJKEHHS 3 BOTHEM
cTajacsl MOXexa y JIPTOBOMY XO0Ii 3-TO MOBEpXy 9-moBepXxoBoi OymiBIl T'YPTOXKHUTKY
[50]. BigcyrHicTh y OYAMHKY CHCTEM MPOTHUIIONKEKHOTO 3aXUCTy CHpHUsIa IIBUIKOMY
PO3IIOBCIOIKEHHIO BOTHIO Yepe3 JT(PTOBY MIAXTy 10 OCTAaHHBOT'O MOBEpXy. B pe3ynpraTi
MOXKEXKI 3arMHYJI0 3 JIOJIMHU, TMOXESKHUMHU BpsiToBaHO 41 ocoOy. EBakyaris mronmei
NPOBOJMIIACS 32 JOMOMOTOK PYYHUX TOXKEKHHX IpaOWH, a 3 PO3TAllOBAHUX BUIIE
NOBEpXiB — aBTOoApabuHaMu. 3arasom Oyno eBakyiioBano 105 oci0. HasBHicTh y
MOXKEKHUX 3aC00IB PATYBAaHHS JIIOAECH 13 BUCOTH BPATYBAIO KUTTS OaraThoMm. Baxkko
ySIBUTH, K1 HACHIAKKM Majia O I TOXKeXka, skOW Bucota OymiBii mepeBuinyBana 27
METPIB.

MacmrabHa noxexa, mo BuHukiaa B Oneci 29 cepnust 2015 poky y KUTIOBOMY
xomruiekci Gagarin Plazal, sika 3a Tpu rofusau 3 24-ro OBEpPXY JTOHU3Y PO3IMOBCIOIUIIACS
Ha 1omy 3000 m 2 (puc. 2). Ilix yac 1i raciHHs, iK€ TPUBAJIO OUIbIIIE YOTUPHOX T'OJWH,
TPOE CIIBPOOITHUKIB MOKEKHO-PATYBAJIBHUX MIIPO3ILUIIB OTpUMAIU TpaBMU. JKUTIOBUA
KOMIUIEKC Oylio 37aH0 B ekcruryatamito 'y 2014 pomi. IlpuumHOIO MIBUAKOTO
po3noBcropkeHHsT mnokexki npauiBHukn JICHC VYkpainu Ha3uBalOThb NOPYILIEHHS
JIepP’)KaBHUX apXITEKTYpHO-OYAIBETbHUX HOPM, a TaKOX BIJICYTHICTh BHYTPIIIHBOTO

IIPOTHUIIOKEIKHOT0 Boionoctayanus [36].
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Ille omHUM TIPUKIIAIOM TaKOi CUTYaIlli € KOMIUIEKC, IO CKJIAJIAa€ThCs 13 TPhOX 25—
27-TIOBEpXOBHUX KUTIOBUX OyAuHKIB 1o ByJd. ['eTbMana B KueBi, y sskomy BiJl MOMEHTY
371241 B eKciutyatailito y rpyani 2009 poky Bxke KilbKa pa3iB BUHUKAIU MOXKEXK1 (pacagHoi

cucrtemu [37].

BucHoBkH

[Toxexi y BUCOTHUX Ta OYAIBJISIX IIJBHUIIEHOI MTOBEPXOBOCTI XapaKTEPU3YIOThCS
IIBUJKAM PO3MOBCIO/PKCHHSIM BOTHIO, UMY O BHIIEPO3TAIIOBAHMX IIOBEPXIB Ta
3HAYHUM TEMIIEPATypHUM PEKUMOM MOKeXi. OCHOBHUMU IUISIXaMH PO3MOBCIOJIKEHHS
BOTHIO Ta JUMY € CXOJIOB1 KJIITKH, IIaXTH JII(PTIB, 1HKEHEPHI KOMYHIKaIlil Ta HEIIIHbHOCTI
y nepekputTsax. [liABHIIEHHIO TeMmmepaTypu MiJ 4Yac TMOXKeXl CHOpuse BeIWYUHA 1
BJIACTUBOCTI TOPIOYMX PEYOBHH Ta MaTepiaiiB, 037100J€HHS NMPHUMIIIEHb, MEOJIS Ta 1HIII
rOproYi peuOBUHHU.

[ToxxkexxoHeOe3nmeuHi 1 TOKCHUYHI BJIACTHBOCTI IMOJIMEPHHUX MaTepialliB IMOBHUHHI
BpaxOBYBaTUCs MpHU BUPIIICHHI MWTaHb €BakKyalli JIoAed 3 najawdoro OyauHky (y
3aJIKHOCT1 BiJl 4Yacy TOpPIHHS, PO3KPUTTSI 30BHIIIHBOTO OCKJICHHS, TUIOII TOXKEX1),
PO3MIIIICHHIO TTOKEKHOI TEXHIKH 3 YpaXyBaHHIM HAIMpsAMKY PyXy JUMY BiJ Maiarvoro
OyIMHKY, BHUKOPHCTAHHS KHUCHEBUX 130JIIOIOYUX TMPUJIAMIB, MPOBEACHHI PITYBAIbHHUX
po0IT, a TaKoX OIHII HACHIJIKIB BIUIMBY NPOAYKTIB PO3KIAAaHHA (XJIOp, XJIOPUCTHI
BOJICHb) Ha 00JIaAHAHHS Ta OyA1BEIbHI KOHCTPYKIII].

[Ipuknaau moxex MOKa3ykoTh, 1110 B pe3ybTaTl iX BUHUKHEHHS 1 PO3BUTKY TMHYTh
monu. Benmwka KUIBKICTh MOCTpaKIaIMX BUMAaraloTh HeraiHoi momomoru. Cama
00CTaHOBKa MOXEX1 Ta OCOOJUBOCTI ii PO3BUTKY 3HAYHO YCKJIAIHSIOTH MPOBEICHHS

OTIepaTUBHUX JTiH.
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2. IHHKEHEPHE OBJIAJITHAHHSA BUCOTHUX BYIUHKIB

BucornuM OyaMHKOM € 0araToloBEpXOBH OYAMHOK KUTJIOBO-TPOMAJCHKOIO
IPU3HAYCHHS 3 YMOBHOO BUCOTOO TIoHan 47 M [6].

[mxenepHe o0naHaHHS BUCOTHOTO OYAMHKY BKJIFOUA€E HACTYIHI CUCTEMMU:

CUCTEMY MPOTHUIIOKEKHOIO BOJONOCTAYaHHS JJIsl BHYTPIIIHBOTO Ta 30BHIIIHLOIO
MTOKE)KOTaCIHHS,

ABTOMATUYHY CUCTEMY IMOXKEKHOT CUTHATI3aLIIT;

aBTOMAaTUYHY CUCTEMY MOXKEKOTaCIHHS;

CUCTEMY MPOTUIMMHOIO 3aXUCTY;

CHCTEMY €BaKyaIliiHOTO OCBITJICHHSI;

CUCTEMY OMOBIIICHHS PO MOXKEXY Ta YIPABIIHHS €BaKyalll€lo JIOIeH;

OJMCKAaBKO3aXUCT 1 3aXHUCHE 3a3eMJICHHS;

JTUCTIETYEPU3ALIIIO 1 YIIPABIIHHS CUCTEMaMH IPOTUIIOKEKHOTO 3axucTy (nami CII3)

Ta IHIIMMU CUCTEMAMU 1 YCTATKYBaHHSAM [IPU BUHUKHEHH] MTOMXKEXKI.

2.1. CucremMa npoTHIIOKEKHOT0 BOAONOCTAYAHHS

Bucotni OynuHKY 00JaAHYIOTHCSI BOAOMIPOBOIAMH, SIK1 3aJIKHO BiJl MPU3HAYCHHS,
MOBEPXOBOCTI OYJIMHKIB Ta X BUCOTH MOBHHHI 3a0€3MEUYUTH HOPMATHUBHI BUTPATH BOIU
JUTSI TACIHHSA ITOKEXK.

3 MeTor0 3a0e3nedyeHHs] HOPMATMBHMX BUTpAT BOJIU JUIsl TAClHHS TOXEXK Y
3a3HAYCHUX OyIWHKAaX, y TEpITy 4Yepry, BUKOPHUCTOBYIOTh BHYTPIIIHI TPOTHIIOKEKHI
BOJIOIIPOBO/IU, & TAKOXK CYXOTPYOH JUIsl MOJaBaHHS BOJHU MOKEKHUMH MaIIMHAMH.

HacocHi ycTaHOBKHM BHYTPIIIHIX MPOTUIIOKEKHUX BOAOMPOBOJIIB MalOTh PYYHHI
Ta JUCTAHIIMHUM MYCK BiJ KHOIOK, IO BCTAaHOBJICH1 y Iadax MOXKEKHUX KpaHIB Ha
KOXKHOMY MOBEpPCi. 3a HEOOX1AHOCTI, 3aITyCK HACOCHUX YCTAHOBOK MOXE 3JI1IMCHIOBATUCH
Bl KHOIIOK, IO 3HAaXOMSIThCA Yy MPUMIIEHHI HACOCHOI CTaHIli, fKa, SK IPaBUIIO,

PO3MIIIYETHCA Y MiABAILHOMY TPUMIIIEHH] Ta I[I03HAYAEThCS HAmUCcOM (TabJiom)
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“HacocHa cTaHIlIS TMOXEXOTaciHHSA 3 OCBITJICHHSM YHOYI. Y TPHUMIIICHHI HAaCOCHOI
CTaHIIil BUBIMIEH] 3arajibHI CXEMH MPOTUIIOKEKHOT'O BOJAOIIOCTAYaHHS Ta CXeMa HACOCIB.
Ha koxHiil 3acyBIl 1 MOXEKHOMY HAcOCI-MABUINYBadl € iHdopMallis Mpo ix
npu3HadeHHs. [lops10K yBIMKHEHHSI HAaCOCIB-IIJIBUIIYBAa4YiB BU3HAYAETHCSA 1HCTPYKLIEIO
Ha HuX. Kitoui Bij MpUMIIIIEHHS CTAHIIT 3HAXOAThCA Y MPUMIIIEHHI MOXKEKHOTO T0CTa
(eHTpaIbHOTO MYHKTY YIPABIIHHS OYAMHKY, TUCTIETYSPCHKOT).

Ha BHyTpimHI#I Mepexi MPOTUIIOKEKHOTO BOJOMPOBOAY KOXKHOI 30HH OYAHHKY
nepen0avyaeTbCsl Bpi3aHHS 30BHIMIHIX MAaTpyOKiB (HE MEHINE 2-X) Ui MiAKIIOYEHHS
HACOCIB MOXKEKHUX aBTOMOOUIIB JUIS OAaBaHHS BOIU.

[IpoTunoxexxHe BOMOMOCTAYaHHS JUIS  30BHIIIHHOIO Ta  BHYTPIIIHBOTO
MOXKEKOTACIHHS Y BHUCOTHUX OyJIMHKAaX 31ACHIOETHCS 3 ypaxXyBaHHSIM BHUMOT, MJis
soBHimHBOrO JIBH B.2.5 - 74:2013 «Bomomocradanns. 30BHIITHI MEPEkKi Ta CIIOPYIH.
OcHoBHI nonoxeHHs1 mpoekryBanHs» Ta JIbH B.2.5-64:2012 «BuyTpiuHiii BOAOIPOBIA
ta kanamizaimis. Y [ [IpoexryBanns. Y 2 ByxiBaunrBo» BiamosigHo [13, 14].

Ha Oankonax (Omxkisix) IpH HE33aJMMITIOBAaHUX CXOJOBHX KIiTkax Tumy HI1
nepen0avyaroTbCsa CyXOTpYyOH 31 CHAPEHUMH MOXKEKHUMU KPaHAMHM Ha KOXHOMY IOBEpCl,
AK1 00JlafHAaHl HAa PIBHI TEPIIOTO TMOBEPXY BUBEICHUMH HA30BHI MaTpyOKamu IS
M1JKJIFOUYEHHS] HACOCIB BUCOKOI'O TUCKY MOYKEKHUX aBTOMOOLIIB.

Butpatu BomM Ha 30BHINIHE TMOXKEKOTACIHHS OYIWHKIB MPUIAMAIOTHCS 3T1THO 3
pO3paxyHKOM, ajie He MeHe 35 j/c. BuTparu Boau Ha BHYTPIIIHE TMOXKEKOTACIHHS B
KO)KHOMY MTPOTUIIOKEKHOMY B1/ICIKY TOBUHHI CTAHOBUTH:

- 8 cTpyMeHiB 1O 5 JI/C KOXKEH - JJIsl MPOTUIIOKEKHUX BIJCIKIB 13 MPUMILIEHHSIMU
rpOMaJICbKOr0 MpU3HAYCHHS;

- 4 cTpymeHi 1o 2,5 1/C KOXeH - JJI1 IPOTUIIOKESKHHUX BiJCIKIB 13 MPUMIIICHHSIMHI
’KUTJIIOBOTO IPU3HAYEHHS (KBapTUPaMHu ).

KinpkicTeh 1 po3TallyBaHHA  MOXKEXKHUX  TIAPAHTIB  HAa  30BHIIIHBOMY
MIPOTHUIIOKEKHOMY BOJIOIIPOBO/II MpHitMaeThes BiamosiaHo 10 JIBH B.2.5 - 74:2013.

Micus po3ramryBaHHS —MOXEXKHUX TIIPAHTIB  MO3HAYAIOTHCA  CBITJIOBUMU

noKa)xyrukamu 3riHo 3 [IpaBui moxexxHoi 0e3nexku B Y KpaiHi.
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2.2. ABTOMaTHYHA CHCTEMA MOKEKHOI CUTHAJI3aLil

BucoTtHi OyIMHKM OCHAIlEHO aBTOMAaTUYHOIO CHCTEMOKO IMOKEKHOI CHTHaJIi3alli
(mam - ACIIC) Ha OCHOBI aJIpeCHHX Ta aPEeCHO-aHAIOrOBUX TEXHIYHMX 3aco0iB [9, 12].

Curnanu BiJ npuiiManbHO-KOHTpoJibHUX TpwiaaiB ACIIC Ta mnokexoraciHHs
BUBEJICHO Ha IICHTP MPUHMaHHS TPUBOXKHHUX CIIOBIIICHb.

ABTOMaTHUYHI TMOXKEXKHI CHOBIiNIyBayl a00 aBTOHOMHI TMOXEXH1 CIOBIIIyBayl, K1
MaroTh BHUX1J] 10 CHCTEMHU MOKEKHOT CUTHaNI3allli, BCTAHOBJIEHO B YCIX IPUMILIEHHSX, Y
TOMY 4YHCJl KBapTHpax, odicax, Kopuaopax, TidToBux xomax, (¢oile, BECTHUOIOIX,

TEXHIYHUX MPUMIIICHHSX TOIIO 32 BUHATKOM MPHUMIIIEHb 13 MOKPUMH MPOIIECAMHU.

2.3. ABTOMaTHYHA CHCTeMA MOKe;KOraCiHHA

Y XKUTIOBHX BUCOTHMX OyIWMHKax yci BOymOBaHI 1 MpuOymOBaHiI rpOMajChKi Ta
THIII HEXUTJIOBI NMPUMIIIEHHS (aBTOCTOSIHKU, TOTOMIXKHI, TEXHIYH1, CMITT€301pHI, CTBOJI
CMITTEMPOBOY TOII0) 0018 THAHO AaBTOMAaTHYHUMH CHCTEeMaMu Tokexkoracinas [10-12].

VYci mpuminieHHs TpOMaJChKUX OYAMHKIB 3aXHUIIEHO aBTOMAaTUYHOI CHUCTEMOIO
MO>KEKOTACIHHS.

JIJis 3aXHUCTy eNeKTPOITUTOBUX, CEPBEPHUX Ta MAIIMHHUX MPHUMIMIEHB JTIQTIB s
TPAHCTIOPTYBAHHS TMOXKCSKHUX BHKOPHUCTOBYIOTHCS aBTOMATHYHI CHCTEMH O0'€MHOTO
noxexoracinas. Iliqm wac cmopaioBaHHS  aBTOMAaTUYHHUX  CHUCTEM  00'€MHOTO
MOXKEKOTACIHHSI BUMUKAIOTHCS BCl CHUCTEMU BEHTWIIT 3a3HAYCHUX TMPUMIIICHD,
3a0e3nmevuyeThCcsl 4ac, HEOOXimHuUM s eBakyauii mrojed (He wMenme 30 ¢), Ta
repMeTH3aIlisi IPUMIIIEHb.

VY OKUTIOBUX BHUCOTHUX OYyAMHKAaX HaJ BXIAHUMHU JBEpUMa KBApTUP 330BHI
nepeadaueHo YCTAHOBKY CIHPUHKJICPHUX 3pONIyBayiB, MIJKIIOYEHUX JI0 CTOSAKIB
BHYTPIIIHBOTO MTPOTUIIOKEKHOTO BOJIOTPOBOIY YEPE3 pelie MPOTOKY.

Hacocu, By3iu ynpaBillHHS CHCTEMAaMM TMOXEXOTACiHHSA, pe3epByapd sl BOJIH

PO3MIIIYIOTHCS Y MPUMIIIEHHI HACOCHUX CTAHIIIN MOKEKOTacIHHS.

ApK.

HYL3Y. 2. 25-13/19.109. ITaAPT. PI13-01 28

Bum.| Apx. Ne ookym Iion. Hama




[IpuMimeHHss ~ HACOCHMX  CTaHIIA  TOXEXOTaciHHS  YJIAIITOBYIOThCA 3
Oe3mocepeIHIM BUXOJOM JI0 CXOAOBOI KIITKHA Ta BIJOKPEMIIOIOTHCS Bl MPUMILICHb
1HIITOTO IPU3HAYCHHS MTPOTUIIOKESKHUMU TTEPErOPOIKAMH.

Cranmii o6nanHadi TeneOHHUM 3B’SI3KOM. biisi BXOJy B CTaHI[I0 BCTAHOBJIECHO
TabJ10 3 HanrcoM “HacocHa cTaHIlis MOKEKOraciHHS .

Jlst moTped mokeKoraciHHs mepe10auyeHo He MEHIIE JBOX HAcOCiB (OCHOBHMIM Ta
pe3epBHUIT). Po3paxyHKOBI BHTpaTH BOTHETAaCHOI PEUYOBHMHHM BH3HAYAIOTHCS 3T1IHO 3

BignoBigauMu JIBH.

2.4. CucreMa NpOTHIAMMHOI O 3aXHCTY

[TpoTuaumumii 3axucT nepeadavaeTbes s Oe3neyHoi eBaKyallil JTIoIel, a TaKoXK
iX 3aXHCTy Yy MOXKEXK00€3MeYHUX 30HAX I YaC BUHUKHEHHS MOXKEXI B OJAHOMY 3
npumimieHs. [IpoTunuMunii 3axucT 3abe3nedye HeoOXiIHI YMOBH i poOOTH 0COO0BOTO
CKJIaJy MOKEKHO-PATYBAIBHUX MIAPO3JLIIB 3 PATYBAaHHS JIOJCH, BUSBJICHHS Ta TaClHHS
noxexi [9, 12]. V ckmanai npoTHIUMHOTO 3aXHCTY Mepe10aqacThes:

cUCTeMa MPUMYCOBOTIO JAMMOBHUAAJICHHS Ta CUCTEMa MIANOPY MOBITPS, 110 MArOTh
aBTOMAaTUYHE, TUCTaHIIIIHE (€JIEKTPUYHE) Ta pyyHE MicleBe (MEXaHIYHE) YIpaBIiHHS;

KOHCTPYKIII1 Ta 001aIHaHHS 3 HEOOX1THUMHU TEXHIYHUMH XapPaKTEPUCTUKAMHU.

CurHamu Tpo BHUHUKHEHHSI TOXKEXKI Ta BKIOYEHHS B POOOTY MPOTHIMMHOTO
3aXMCTY BUCOTHUX OYIMHKIB MEpPEeNaloThCcs Ha LEHTPAIbHUI MMyHKT YIPaBIIHHSA OyIUHKY
(mami - LIITYB) (aucmeryepehky).

VYrpaBiiHHS CUCTEMOIO MPOTUAMMHOTO 3aXHCTy BUKOHYETHCS B aBTOMAaTUYHOMY
(Big cucTeMU BUSIBIICHHS TOXEXK1), PYYHOMY (IMCTAHIIIHO 3 MPUMIIICHHS MOXKEKHOTO
MOCTa) peXHMMaxX Ta BiJI KHOMOK, PO3TAIIOBAaHUX MOOJM3Yy €BaKyalliiHHUX BHUXOMIB 3
NoBEpXIB (200 y MOKeXHUX madax).

[To0nM3y KHOMOK AMCTAaHUIMHOTO MYCKY CHCTEMHU MPOTUAUMHOIO 3aXHUCTY
PO3MIIIYIOTHCS MTOSICHIOBAJIbHI HAMMUCH (TaOJUYKH) MPO 1X MPU3HAYCHHS.

[uT (my’bT) pydYHOTO KEpyBaHHS MPHUCTPOSMU CUCTEMHU MPOTHUIMMHOTO 3aXHCTY

3a0€e3MeUyeThCS IHCTPYKIIEIO PO MOPAJIOK iX BKIIOUEHHS Yy POOOTY.
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[lepenik cucteM IPOTUIAUMHOTO 3aXHUCTY, 5Kl CITUIBHO MPAIIOIOTh MiJ] Yac MOMXKEXKI,
BU3HAYEHO 3 YPaxXyBaHHSIM PI3HOMaHITHUX MOXKEKOHEOE3MEUYHUX CUTYAIliH, 110 3a1eXaTh
BiJl MiClld BUHHUKHEHHS TIOKEXI B OJHOMY 3 IIpuMmimnieHb. B ycix BapiaHTax
MOXKE)KOHEOE3MEUHNUX CHUTyalll mnependadyeHo OOOB’SI3KOBE BIAKIIOYEHHS CHUCTEM
3araJbHOOOMIHHOI BEHTWJIALII Ta KOHAWIIIOHYBAaHHS, SKI HE BHKOPHUCTOBYIOTHCS Y

CHCTEMI MPOTUAUMHOI'O 3aXHCTY.

2.5. Cucrema onoBilleHHsI PO MOKEXKY Ta yNPaBJIiHHS eBaAKYyaIli€lo J1oael

3 MeTOI eBakyarlii JoAed MiJ 4ac BUHUKHEHHS TMOXKEXK Y BHUCOTHHUX OyIMHKAx
BUKOPUCTOBYIOTh CHCTEMH OMOBILIEHHS ITPO MOXKEXKY 1 YIIPABIIIHHS €BaKYaIIERO JIFOIEH.

[IpuiimManbHO-TIEpeatoya amaparypa LUX CHUCTeM 3HaXOAUTbCA y MPUMIIICHHI
nokexxnoro mocra (IITYD, mucmerdepchkiii), 3 SKOro, 3a HEOOXIAHICTI, 31l CHIOETHCS
KEpyBaHHsI CHCTEMOIO OTOBIIICHHS. SIK CHCTEMU OIMOBIMIEHHS MTPO MOXKEXKY Ta KePyBaHHS
€BaKyalli€ro, MOXYTh BUKOPHUCTOBYBATUCH CBITJIOB1, 3BYKOB1 Ta MOBH1 CUTHAJIH.

CucreMH OMOBIIIEHHS PO MOXKEXKY 3a0€3MeUyI0ThCS BIAMOBIIHO 10 PO3POOICHHUX
IJIaHIB €BakKyallli IepeaaBaHHs CUTHAIIB OMOBIIICHHS OIHOYACHO IO BCHOMY OYIHWHKY
(copynai), a 3a HEOOXITHOCTI - MOCTIJOBHO ab0 BHOIPKOBO B OKpeMi MOro 4acTUHU
(TToBepXxH, CEKIIii TOIIO).

[TopsiIoOK BUKOPUCTaHHS CHCTEM OIMOBIIIECHHS BU3HAYAE€THCS B IHCTPYKIISAX 3 1X
eKCIUTyaTalii Ta B IUIaHaX €BakKyallii, J€ TaKoX 3a3HaueHO oci0, sKi MaroTh IMPaBoO
NPUBOAUTH CUCTEMY B JIO.

KinpkicTh OmoBilyBayiB, iX PO3MIIIEHHS Ta MOTYKHICTh MOBUHHI 3a0€3MeuyBaTH
HEOOX1/IHY TYYHICTh y BCIX MICIISIX ITepeOyBaHHS JIIOJCH.

Jlns  mepengaBaHHsST — TEKCTIB — ONOBIIIEHHS ~Ta  KEpyBaHHS  €BaKyalll€ro
BUKOPUCTOBYIOTh BHYTPIIIHI paAlOTPaHCIALIAHI MEPEXI Ta 1HILII MEPEkK1 MOBIICHHA (3a
YMOBH 3a0e3MedeHHs HaAIHHOCTI OIOBIMICHHS). TEKCT OIOBIIICHHS 3a37ajieriab
3aMUCYE€ThCSl Ha MarHiTohoH (ST 1HO3EMIIB TEKCT OMOBIIIEHHS 3alHCY€E€ThCS

aHTIIMCHKOIO0 a00 X P1HOI MOBOIO).
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CucremMu OMNOBILIEHHS Ta KEPYBaHHS €BAKYalll€l0 BUKOHYIOTHCS 3 ypaXyBaHHSIM
MOJKJIMBOCTI TPSIMOi TPAHCIHALII MOBHOTO OMNOBIIIEHHS Ta KEPIBHUX KOMaHA uepes
MIKpOGOH [JIsl ONEPAaTHUBHOTO pearyBaHHs B pa3l 3MiHM OOCTaHOBKM a00 MOPYIICHHS
HOPMaJIbHUX YMOB €BaKyarlii.

Y OyauHKY NOpuiMaibHO-KOHTPOJIbHI MPHJIAAM BCTAHOBIIOIOTHCS B TOMY
NPUMILIEHHI, 3 IKOTO 3/I1MCHIOETHCSL KEPYBaHHSI CUCTEMOIO OTIOBIIIECHHS.

HeoOxigHicTe oOnamHanHs OyAMHKIB 1 MPUMINICHb CHUCTEMaMH MPOTUIUMHOTO
3aXUCTy Ta TEXHIYHUMH 3aco0aMM OIOBILIEHHS TMPO TOXKEXY, BHUMOTM JO0 iX
yIAIITYBaHHS BCTAHOBIIOIOTHCS OY/1iBETLHUMU HOPMaMHU.

HeoOxinHicTh 00nafHaHHA MPHUMIMIEHb >XUTIOBUX OYIHWHKIB aBTOMATHUYHHMHU
YCTAaHOBKAMU IOKEXKHOI CHUTHAJI3alli Ta CHCTEMOK OIOBIIIEHHS IPO TIOXEXKY Ta
KEepyBaHHS €BaKYyalli€lo JIIOIeH BU3HAYA€ThCA BiamoBimaumu JIBH.

Curnan npo mHoXkexXy HaIXOAUTh Ha 00 €IHAHUU JUCHETYEPCHKUN MyJIbT 1 B
aBTOMaTUYHOMY PEXHUMI 3/11MCHIOETHCS OMyCKaHHs JTTIB y pexxumi “Iloxkexa”.

Curnan mpo BiUMHEHHS mad MOXKEKHUX KPaHIB 13 3a3HAYCHHSIM HOMepa i1 i3y
Ta MOBEpPXY MEPENacThCid Ha 00’ €THaHWW AUCHETYEPCHKUM MYyHKT Ta O HPHUMIIICHHS

YeproBoro rnepcoHay (3a Horo HasiBHOCTI).

2.6. Ilpoizam i MaligjaHUYMKH IS TOXKEKHO-PATYBAIBLHOI TeXHiKM Ta

BEPTOJIbOTIB

KpyroBuii mpoi3a moxexHoi TeXHIKH 3a0e3MeuyeThCsl HAaBKOJO OYyIHMHKY, B TOMY
YUCII 0 OCHOBHUX €BaKyallliHUX BUXO/IIB 13 OYIUHKY 1 10 BXOJI1B, 110 BEIYTh 10 Ji(TIB
JUTSI TPAHCTIOPTYBAHHS MTOKESKHHX.

JlocTyI MOXKEKHUX 3 aBTOApaOHMH a00 aBTOMIAIMMadiB 3a0€3MeUyEThCS B KOXKHE
npuMilIeHHsT a00 KBapTHpPy 3 YpaxyBaHHSM TEXHIYHUX XAPAaKTEPUCTUK aBTOJAPAOUH i
apromiaiiimMauiB. [Ipu 11boMy HEOOXIJIHO BpaxXxOBYBAaTH HIMPHUHY 1 BUCOTY CTHUIIO00ATHOT

YaCTHUHU OYIHHKY.
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[MoxkexxHl mpoi3au 1 MWAI3HI NUIIXH, MaWTaHYUMKA Ul ONEepaTUBHUX
TPAHCIIOPTHUX 3aCO01B MO3HAYAIOTHCS HUIAXOM (apOyBaHHS OOPAIOPIB MPOI3HUX ILISXiB
y YEpPBOHMI KOJIp CTIHKOIO CBITJIOBIIOUBHOIO (papOoro.

MalijaHuuku [ pATYBAIBHUX BEPTOJNBOTIB NependavyaroThCsl Ha IMOKPIBII
OyAMHKIB 1 pO3MIIIYIOTHCA B IEHTpI MOKpiBdi. [lepumerp maiganuukiB nodapOoBaHUiA
®o0BTOIO cMyroro 3aBmmpiikd 0,3 M. Maiiganunku 1 KaOiH TPOEKTYIOThCS 13
PO3paxyHKY 3arajqbHOro HaBaHTakeHHs KaOiHu 2500 Kr, MUTOMOTO HaBaHTAXKEHHS - JO
2,5 kr/cMm?.

[Ipu po3paxyHKy HAaBaHTAKEHHSI Ha MOKPIBJI1 HEOOX1HO BpaXxOBYBaTH CTaTUYHE 1
JUHAMIYHE HaBaHTa)KECHHS.

CraTnuHe HaBaHTaKEHHS Ui BepToiboTiB Kiacy K-32 cknanae 11 1, a nuHamiuHe
HaBaHTaXeHHS - 22 T. CTaTMuHE HaBaHTaXXEHHA BepToiboTa kiacy MU-17 cknagae 12 T,
a quHaMmi4vHe - 24 1.

Maiinanuuk mMae MeTaleBUi MIJJOH 13 TIyXUM MapareToM 3aBBHUILIKH HE MEHIIE
0,1 M (Ha BUMAJOK MOJIMBOI'O aBapIiHOIO pO3JIMBY MalMBa BEPTOJIbOTA), & TAKOX
pEeIIiTYacTy OrOpOXKY 3aBBUIIKK HE MeHIe 1,2 M.

Maiinanunk oOJaJHYETHCS CTAI[IOHAPHOK aBTOMATHYHOIO YCTAaHOBKOKO MIHHOTO
nokeoracinas mo mioiti. Po3paxyHkoBuili yac poOoTH yctaHOBKH - He MeHIe 10 XB.
npu 3anoBHeHH] 00’emy 20 M x 20 m x 0,1 M npotsirom 1,5 xB.

HazemHi  BeproiiTHI  MallgaHYMKU JUIsi  JOCTaBKM  BPSATOBAHMX  JIHOJEH
po3TamoByOThcsi Ha Bifactani He Oumbime 500 M Big OyauHKIB, 3 TMOKPIBI SIKUX
nepeadavaeThCsl PATYBAHHS JIIOJCH 3a JOMOMOIOI0 BEPTOJILOTIB 1 PATYBaJbHUX KaOiH,
aine He men1e 30 M BiJ HAaHOIMHXKYIOro OYAMHKY.

[lnomanka MOBMHHA BUTPUMYBATH CTaTUYHE 1 JAMHAMIYHE HABAHTAXCHHS BIJ
BEPTOJIbOTIB BIANOBIAHOIO Kiacy. Jlo MaiinaHuuky nependadyaeTbcs HE MEHLIE JIBOX

1T 13418 JUIST MAIIWH IMIBUAKOI MEAWUYHOI JOIIOMOTH.
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2.7. O0’€KTOBI MYHKTH MOKEKOraCiHHS

Bucorni OyauHKM 3a BHCOTOI MOMUISIOTHCS Ha MPOTUIIOKEXKHI BIJICIKH, Ha
HUKHIX TIOBEPXaX SKUX PO3TAIIOBYIOTHCS 00’ €KTOBI MYHKTHU MOXKEKOTACIHHS.

O0’ekTOBI  MYyHKTH TIOKEXKOTAaCIHHA HA TMEpPIIOMY TOBEpCl  HUKHBOTO
MPOTUIIOXKEKHOTO BIJICIKY 3HAXOASTHCS MOPYY 13 MNPUMIIICHHAM TOXKEXKHOT0 IOCTa
(LIITY B, nucneTdepchKoi).

OO0’eKTOBI MYHKTH TMOXEXKOTACIHHS, SKI 3HAXOASTHhCS Y BHIIEPO3TANIOBAHUX
MPOTUMOKEKHUX  BIJCIKAX, 3HAXOAAThCA Ha BiacTtaHi He Outbme 30M  Bifg
HE3aJMMITIOBAHUX CXOJ0BUX KIITOK a00 nipTa Ui TPaHCTIOPTYBaHHSI MOKEKHUX.

OcHailleHHsT 00’€KTOBMX TYHKTIB TOXKEKOTACiHHSA 31MCHIOETHCS 3TiAHO 3
Bumoramu JIBH i Bkirouae:

BorneracHuku mopoIKoBi 3 3apsiJloM BOTHEracHOi pe4OoBUHHM HE MeHie 5 kr - 10
IIT.

BorneracHuku BOJIOMIHHI 3 3apsA/IOM BOrHEracHoi pedoBuHH He MeHme 9 kr - 10
IIIT.

BorneracHuky BYTJIEKUCIIOTHI 3 3apsiZiOM BOTHETACHOI PEYOBUHU HE MEHINE S KT -
10 .

[ToxkexHi HammipHI pykaBa JOoBKUHOKO 20 M - 5 mIT.

[nnuBigyanbHI 3ac00M 3aXxuCTy opraHiB quxanHs - 10 mrT.

Enextpuuni mixtapi - 10 .

[IpoTturasu, 1o npawwTs Ha CTUCHEHOMY MOBITpi - 10 mmT.

INazogumoszaxucHuii komriekt I'J[3K (piabTpyBanbHuit) - 5 mir.

KomrekT 3aco6iB nokanbHOro 3axucty (3J13) - 10 mr.

HatsxHe paTyBasibHE MOJOTHO - 4 TIT.

JlpaOuiHa BUCYBHA MOMXEXKHA - 5 IIT.

HatsokHe psiTyBaibHE MOJIOTHO, BHUCYBHI TOXKEXKHI ApaOuHU TepeadadaroThes
TUTBKH B HUOKHIX ITYHKTax

VY pa3i BUHUKHEHHS TOXKEX1, OCHAIIEHHS O0’€KTOBUX IMYHKTIB TMOXKEKOTACIHHS

BUKOPHCTOBYETLCA 3a IIPU3HAYCHHSM.
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2.8. TToxkexxko0e3nmeyHi 300U

[Toxke:xoOe3neuHi 30HU BUKOHYIOTBCA Y BUIII CHEIladbHO 00JaJHaHUX
NPUMILIEHb BCEPEINHI BUCOTHUX OYAMHKIB 200 Ha 1X MOKPIBIIL.

[ToxkexoOe3neuHi 30HM PO3TAILIOBYIOTHCS TakK, WIO0 JIOAM, $KI HE MAaOTh
MO>KJIMBOCTI €BaKYyIOBAaTUCS Ha PIBEHb 3€MJIl, MOIJIHM (3 ypaXyBaHHSIM iX MOOLIBHOCTI Ta
(b13MYHOTO CTaHy) JOCSTTH 11i€1 30HU 32 HEOOX1JHUHN Yac eBaKyailii.

Hecydi KOHCTpYKIIIi MOXKEK00E3MEUHUX 30H, 110 3’ €/IHaH1 3 OCHOBHUMHM HECYUYUMU
KOHCTPYKILISIMU OYyJIMHKY, TiepeadadeHi Tak, 1100 BTpaTa BOTHECTIMKOCTI OCTaHHIX HE
NPUBOAMIIA 10 BTPATHU BOTHECTIMKOCTI KOHCTPYKIIIH 30H.

Ha Bxogax y 30HY mepen0adaroThCs MPOTUIIOKEKHI TaMOyp-IIIIO3U 3 MIANOPOM
MOBITPS i Yac MOMKEXI.

[Toxexo0e3nedHi 30HM OOJAAHYIOTHCS 1HAMBIIYaJIbHUMH 3aco00aMu 3aXUCTY 1

PATYBaHHS, a TAKOXK 3aC00aMU HaJaHHS MEPIIOi MEAUYHOI JOIOMOT'H.

BucHoBkH

KoHcTpykTBHE Ta 00 €MHOIUTaHYBallbHE pIIIEHHS BUCOTHUX Ta Oy/iBENb
M1BUIIEHOT TIOBEPXOBOCTI, HE3aJEKHO BiJI MPU3HAYCHHS, TOBHHHO 3a0e3MedyBaTh
YCHIIIHY €BaKyallito JI0JIe Ta CTBOPIOBATU HEOOXIAHI YMOBH JUIsl YCHIIIHOTO TaciHHS
MOXKEXK. 3 II€I0 METOI OyAiBIl 00JaAHYIOTHCS: CHCTEMAaMH TPOTUIIOKEKHOTO 3aXHCTY;
BHYTPIIIHIMU TMPOTUIOXKEKHUMU BOJOMPOBOAAMU Ta CHPUHKIEPHUMH CHUCTEMaMHU
BOISIHOT'O ITOJKEXKOTacClHHS, aBTOMAaTHYHHMHU CHCTEMAaMHU MOXKEKHOI CHrHam3amii Ta
CHUCTEMaMU CIOBIIICHHS PO MOXKEKY.

[linTpumaHHs B CHOpaBHOMY CTaHl YCIX I1HXKEHEPHHUX CHCTEM Ta OOJaJHAHHS
MIPOTHUIIOXKEIKHOTO 3aXUCTY 3a0€3MeyuTh Oe3MeKy JIIOASM, MaTepialbHUM IIHHOCTSM Ta

Oyze CpUATH SIKICHOMY MPOBEACHHIO ONEPATUBHUX J1H.

ApK.

HYL3Y. 2. 25-13/19.109. ITaAPT. PI13-01 34

Bum.| Apx. Ne ookym Iion. Hama




3. OPTAHI3AILIA TA TAKTUKA I'ACIHHS ITOKEX

3.1. Ckj1aiaHHs oNePATUBHUX IJIAHIB MOKEKOraciHHsI

OnepaTuBHMH IUIAH MOXKeKOoracinusa Ha 00’ekt (naui - OIIII) — onepatuBHMi
JIOKYMEHT, SIKUM MPOTHO3YEThCSI OOCTAHOBKA B pa3l BUHUKHEHHS IMOXEX1 HAa 00 €KTI 1
SIKMI BU3HAYa€ OCHOBHI MMUTaHHS OpraHizallii moyxexxoracinus [22].

CkiajilanHs Ta KOPUTYBAaHHS OICPATUBHUX ILIAHIB IMOXKEKOTACIHHS MPOBOJAUTHCS
3T1JIHO 3 pIYHUMHU TpadikaMu BiJMIOBITHO O BCTAHOBJICHUX BUMOT.

Bumorn miono ocHoBHOi iHGoOpMalii, SKy HEOOXiTHO BpaxOBYBaTH i dac
pO3p0o0JICHHS ONIEPATUBHUX IIJIaHIB IMOYKEKOTaCIHHS HACTYITHI.

1. 3 ypaxyBaHHSIM OCOOJMBOCTEH PO3BUTKY Ta TaciHHS MOXEX Y BUCOTHUX
OyAMHKaX 1 KOMIUIEKCaX, Ha T€HEPATLHOMY ILJIaH1 MOKa3yIOTh:

mig’i3qM A0 OYAWMHKY TOXKEKHUX aBTOMOOLTIB; KOHTYp OYIWHKY i3 BXOJaMmH,
CTAI[IOHAPHUMHU TIOKEKHUMU CXOJaMH Ta OPIEHTAII€I0 PO3TAlIyBaHHS OYAMHKY J10
NPWIETJIMX BYJIULb; CYCiH1 OylIOBH Ta Ti, [0 MPUMHUKAIOTh A0 OYIUHKY, iXHIO BUCOTY 1
BlJICTaHb Bix 00’ €KTa;

MOXJIMBI MICIS YCTAaHOBKM TIOKEKHHUX aBTOJPAOMH 1 aBTOMIiAiliMauiB, BKa3ylOuu
paziyca Ta BUCOTY iXHBOI ii;

IUBSIXW €BaKyallii Ta pO30CEepEPKEHHS JTF0JIeH Ha MICIIEBOCTI;

30BHIITHIO MEPEXKY MICHKOT'O BOJOMPOBOAY 3 TMOKEKHUMHU TiIpaHTaMH (Jl1aMeTp
Mepexi Ta rapaHTIHHUN HAMIp y Hil);

BOJIOMMMUIIIA 13 3a3HAYEHHAM IX MICTKOCTI;

MICIISI BHIXOAY TPYOOIPOBOMIB JIsi TIAKIIOYEHHS MAriCTPAJIbHUX JIHIN Bif
aBTOHACOCIB 3 METOIO MOJABaHHSI BOJIM Y BHYTPILIHINA MOKEKHUN BOJOMPOBI.

2. Ha mnomoBepxoBUX IUJIaHAaX, BKJIIOYAIOUM MIiABaIM Ta TEXHIYHI TOBEPXH,
KOJILOPOM a00 YMOBHHUMHM IO3Ha4YeHHSMH BiamnoBigHo 10 Bumor JICTY ISO 6309:2007
“IIporunoskexxuuii 3axuct. 3Haku O6e3nexu. Gopma Ta Koip” MOKa3yIOTh:

eBaKyaIliiHi XY,
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BUXOJM 13 IPUMIIIEHb Yy KOpuopH, ¢oiie, BeCTUOIOJ1 Ta HIIAXHW PyXy MO HUX JI0
BHXOJTy Ha CXOJIOBY KIIITKY a00 Oe3MocepeTHhO Ha30BHI;

pO3TalllyBaHHA 3aCc00IB  TMOXKEXKOTACIHHS - TMOXKEKHHX KpPaH-KOMIUICKTIB,
BOTHETAaCHUKIB, CHPUHKJIEPHUX, JPEHYEPHUX, IMMHHUX 1 Ta30BUX YCTAHOBOK
MTOKEKOTaClHHS,

PO3MILIEHHS! TPUMILIEHb MOXEXKHOI OXOPOHHU, BY3JIB KEPYBaHHS CIIPUHKIIEPHOIO
CUCTEMOI0, HACOCHMX CTAaHIII}, CTalllOHAPHUX YCTAHOBOK Ta30BOI'0 Ta MIHHOTO TaCiHHI,
panioBy3JiB, AUCHETYEPCHKUX, BEHTWISALIMNHUX arperariB MpOTUAMMHOIO 3aXUCTy Ta
MICILIEBHX DJIEKTPOILUTIB KEPYBAaHHS HUMHU, MOKEKHHUX JII(PTIB, MICUS YCTAHOBKH 3aCYBOK
Ha BHYTPIIIHBOMY MPOTUIIOKEKHOMY BOJOIPOBO/II.

3. ¥V TekCTOBIM YacTHHI OMIEPATUBHOTO IJIAHY TaCIHHS MOXKEXK1 HEOOX1JHO BKa3aTu:

ONTUMAaJbHI NUISIXM €BaKyIOBaHHS JIOACH, MPUIOMU Ta CIOCOOM MPOBEIACHHS
pATYBaJIbHUX POOIT, MOXJIIMBI BaplaHTU 3aCTOCYBaHHS HJisi TPOBEACHHS PATYBaHHS
JIO/IeH aBTOMOOUTBHHX 1 pYUYHUX MOXKEKHUX IPaOUH, 3 IKUX CTOPiH OyIUHKY Ta 10 AKOTO
MOBEpPXY MO’KHA 1X 3aCTOCOBYBATH;

MOPSZAOK BUMYIIEHOI eBakyalii Jrofed 3 MOBEpXiB, IO MEPEBHUIIYIOTh BUCOTY
BHUCYBaHHS MOKSKHUX aBTOAPAOUH 1 aBTOMIIIHMAaYiB;

MOXIJIMBICTb BHKOPUCTaHHS JIQTIB AJi1 TPOBEAEHHS PITYBAJbHUX pOOIT 1
MiIAMaHHS TIOKEKHUX Ha BEPXHI TOBEPXH OYAMHKY;

CXEMU ONEPATUBHOI'O PO3TOPTAHHS MOMXKEKHUX T1IPO3/LIIB, CIIOCOOU MPOKIIaTaHHS
pYKaBHUX JIIHIM 1 MOXJIMBI MICIsl BCTAaHOBJICHHS PYKaBHUX PO3TATYyKeHb TMpU
BUHUKHEHHI MMOXKEXK1 B KOXKHIN 13 30H OYAUHKY;

MOBEPXOBICTh, 3arajibHy BUCOTY, IJIONLY 3a0yA0BH;

HACEJICHICTh MOBEPXY Ta OYAUHKY B LILLIOMY;

HasBHICTb OOCIYrOBYIOUOT0 IEPCOHATY B JICHHUH 1 HIYHUH Yac;

MeXa BOTHECTIMKOCTI OCHOBHUX HECYYMX Ta OTOPOKYBAIbHUX KOHCTPYKIII;

HAsBHICTh TOPIOYMX MaTepiajiiB B 0OpoOIll MPUMIIIEHb, Y 30BHIMIHIX HAYIMHUX
NaHEesIX Ta y TEIIOo130JsU1l TOKPUTTS; 3a0€3MeUYeHICTh OYIMHKY MOXKEKHHUM 3B’ SI3KOM;

BUJI CUCTEMU €KCTPEHOTO OMOBIIIEHHS, i1 pO3MIIIEHHS Ta TOPSAI0K TPUBEACHHS B JIIO.
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4. OxpemMO TMOBMHHO OYTH JOKJIQJHO BHUKJIAJACHO MPOTUIIOKEKHUN 3aXUCT:
NPOAYKTUBHICTh MOXKEKHUX HACOCIB 1 CIMOCOOM iX BKIIOYEHHS; KIJIBKICTH 1 J1aMeTp
MOKEeKHUX KPaH-KOMIUJIEKTIB Ha MOBEPCi Ta y OyIMHKY B IIJIOMY; aBTOMaTU4HI 3aco0u
MOBIJOMJIEHH 1 TaciHHA MOXeXl (TUN, MPOAYKTHUBHICTh, 3aXWIyBaHa IUIOIIA IO
KOXXHOMY BHUJlY YCTaTKyBaHHS).

5. Ilig yac onucy MPOTUIUMHOTO 3aXUCTy HEOOX1THO BKa3aTH CXOAOBI KJIITKHU Ta
TTH, Y SKUX TPU TOXKEKI CTBOPIOETHCS HAMITUIIKOBUNM THUCK, MICIIST PO3MIIICHHS IIaXT
JTUMOBHUIAIICHHS, CIIOCOOW MTPUBEACHHS MTPOTUIUMHHUX CUCTEM Y POOOUYHNI CTaH.

6. IIpu BUKIaAl TMUTaHb €BaKYyallii Ta pITYBaHHS JIFOJEH OMUCATU: CXOJIOBI KJIITKH 1
iX THIH, 3aXUIICHICTh NUISIXIB €BakKyallii BiJ 3aJuMJICHHS IIiJl 9ac TIOXKEXi, HASBHICThH
30BHIIIHIX MMOXEXHUX CXOAIB, MOXJIMBICTb IEPEXOJy 3 OJHIET CEKIii B 1HIIY IO
OanKkoHaM 1 JO/DKISIM, a TakKoX Tepexii 3 MOBEpXYy Ha TMOBEPX BEPTUKAIHLHUMHU
MOXKEKHUMH CXOJIaMH, 110 3’ €AHYIOTh O0aKOHU a00 JIOMXKI1; MOMIIMBICTh BUBOAY JIIOJCH
Ha MOKPUTTS OyIMHKY; 3arajibHUN pO3paxyHKOBUHM dac eBakyallil Jroae 3 OyIuHKY.

7. BUKOHATH PO3PAXyHOK 1 BU3HAYUTH THUIl 1 KUIBKICTh MOXKEXKHOI TEXHIKH, IO
BHCHJIAETHCS aBTOMATHYHO TIPH OJIEpKaHHI MEPIIOTro IMOBITOMICHHS TIPO TTOKEKY.

8. Y ckiazi onepaTUBHOrO IUIAHY MOXKEKOTaCIHHS TOBUHH1 OyTH:

pPEKOMEHIaIlli Ta MmaMm’sITKKU PO OCOOJIMBOCTI MPOBEACHHS PO3BIIKH 1 criocobax
eBaKyarlii Jrojei;

JaHl TI0JI0 MOMKJIMBOCTI 3aCTOCYBaHHS JUIsl PATYBAHHS CIELIAJIbHOI TEXHIKH,
HaWO1IBIIT BUT1AHUX HAMPSMKIB 3aCTOCYBaHHS CHJI 1 3aC0O0IB JJO MICIIS TIOXKEXK1, KIJTbKOCTI
Ta pO3TalllyBaHHS ONEPATUBHUX AUIBHULD 1 JUISTHOK POOIT;

rpadik 30Ccepe/KeHHs] CHJI 1 3acO0IB 3a 4acoM, CKJIaJl ITa0y Ha MOXKEXKI, CXeMHU
pamio- Ta TPOBIAHOTO TMOXKEKHOTO 3B’S3KYy, a TaKOX PO3MIIIEHHS CHJI 1 3ac00iB Ha
MICIIEBOCTI1, TEKCT 13 3al00IraHHs MOJKJIMBIN IMaHIIll Ta 1HIII JOJATKOBI 3aXOAU CTOCOBHO
0COOIMBOCTEN OYAMHKY;

CXEMH PO3MIIIEHHS MOXEKHUX aBTOMOOUIIB Ha MOXKEXKHI T1JIpaHTH Ta MOJIaBaHHs
BOJIM HAa BEPXHI IOBEPXU OYIUHKY;

KUIBKICTh Ta JlaMeTp TOXKEKHUX PYKaBIB y OYAWHKY, THI PYKaBHUX TOJIOBOK,

Ta0IUIT MOXKJIMBOTO BiAOOPY BOJM 3 MICHKOI MEpexi, MICIsl MIJKIFOYEHHS aBTOHACOCIB
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710 BHYTPILIHBOI'O MPOTUIIOKEAKHOTO BOJOIIPOBOAY, MICIE PO3MIILIEHHSI HACOCHOI CTaHIIi,
PO3IIIIOBUX 3aCYBOK 1 BY3JIIB KEPYBAHHSI CIIPUHKJICPHUX 1 TPEHUYEPHBIX CUCTEM.

9. B okpeMoMy po3AUll IUIaHY JOLUIBHO BUKJIACTU PE3YyIbTATH MPAKTUYHOTO
BIJIIPAI[bOBYBaHHS Il  ONEPAaTUBHO-PATYBAIbHUX MIAPO3AUIIB 3  OINEPAaTUBHOIO
pPO3rOpTaHHS Ta MO/IaBaHHS MOKEXKHUX CTBOJIIB Ha BUCOTY Ta €BaKyallii JIIOeH.

OIIIT" po3po0sitOTHCS HE MEHILE HIK Yy JABOX NMPUMIPHUKAX Ta 3aTBEPIKYIOTHCS
HayasibHUKOM ['Y (V) JICHC VYkpainu a0o #oro 3aCTyIMHUKOM 3 MUTaHb OMEPATUBHOTO
pearyBanHs. [lepmnii TpUMIpHUK 3HAXOJUTHCA B MOXKEKHO-PATYBATBHOMY MiAPO3/LIL
(yactuHl), y padoHl BWI3Qy $KOi 3HAXOAMTHCS O0’€KT, IPYrMd - Ha OO0 €KTI, IO
OXOpoHA€EThCs (0kpeMo abo y ckial [Inany mikBigarii aBapiiHOT CUTYaIl1).

OIIIII" Ha 3akpuTi 00’€KTH 30€pIrar0ThCs B ONedaTaHOMY ceidi B MPUMIIICHHI
4eproBoi 3MiHM OIEpPaTHBHO-KOOpAHHAMLIHOrO neHtpy (mam - OKL) abo onepaTuBHO-
mucneryepebkoi cnyx0u OKLI, konist — y HauaabHUKa 4YEproBoi 3MiHM OXOPOHH 00’ €KTA.

OIIII" BuBHYaKOTHCA MiA Yac MPOBEIEHHS 3aHATH 31 CIYXOOBOI MIATOTOBKH, a
OIEPATUBHO-TAKTUYHI [1i MarTh OyTH OIpalbOBaHI MPAKTUYHO B YCTAHOBIECHOMY

MOPSZIKY.

3.2. JIii kepiBHUKA raciHHsI MOXKeXKi

Jii kepiBHHMKa raciHHs noxexi (mam - KI'TI) Bu3HauaroThbCsl 3aTBEPIAKEHUM Yy
BCTAHOBJICHOMY TIOPSAJAKY HOPMAaTHBHUM JIOKYMEHTOM 3 TIMTaHb  OpraHizailii
nokexxoraciaas [17].

KepiBHUK raciHHs MOXexXi, KpIM BUKOHAHHS OCHOBHMX 3aj1ady, IiJl YaC BUKOHAHHS
PO3BIIKH TIOBUHEH:

3’sCyBaTH y MpeJCTaBHUKA aJMIHICTpallli HAABHICTh Ta YHUCEJbHICThH JIFOJICH, 110
3aUIIIINACA Y OYIUHKY;

BXKUTH 3aXOJ[1B III0/I0 3ar00IraHHs MaHiIl cepel JI0AeH, K1 3aUIIINCS Y OyIUHKY,

BUKOPHUCTOBYIOUH JIJIsI IIbOI'O CUCTEMY OIOBIILIEHHS, SIKIIIO BOHA €, Ta 1HIII 3aC00u;
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BU3HAYUTH MOXJIMBI HAMKOPOTII LUIAXM €BaKyallii JIIoJIeH MO He3aJAMMIIIOBAHUM
CXOJIOBUM KIIITUHAM B HIKYE- a00 BHUILEPO3TALIOBAHI MO BIIHOIIECHHIO 10 MICIIS TTOXKEXK1
MIOBEPXH;

BCTAaHOBUTHU MOKJIMBICTh BUKOPUCTAHHS TMOKEXHUX aBTOAPAOWH, aBTOMIAiMMayiB
Ta 1HIIUX 3aC001B PATYBaHHS;

3’CyBaTH, YU BKIIIOUYEHI Y POOOTY MOXKEKHI HACOCHU BHYTPIIIHBOTO MOXKEKHOTO
BOJIONIPOBOJY Ta YW MOXKHA 3aCTOCOBYBATHU CTalllOHapHI 3acO0M TacCiHHS TOXKEXI,
BUJIAJICHHS UMY Ta 3HIDKEHHS TEMIIEpaTypH;

BCTAaHOBUTH TIPAIIE3/IaTHICTh CHCTEMH NPOTHIAMMHOTO 3aXHUCTy Ta BU3HAYUTHU
e(peKTUBHICTH 11 pOoOOTH;

BU3HAYUTU HEOOXIJHY KIJbKICTh TOCTIB O€3MEKH, KOHTPOJbHO-TIPOMYCKHUX
MYHKTIB Ta MICIIS iX pO3TaLTyBaHHS.

JIis xkoopauHAIli MM MAPO3ALTB, 3aydeHUX JUIA TaciHHS TMOXEXI, YCIIITHOIO
NPOBEACHHS PATYBAJbHUX POOIT 1 BUKOHAHHS OKPEMHUX BHIIB POOIT PEKOMEHIOBAHO

CTBOPIOBATH IITA0 Ha MOXKEXKI HE3aJIeKHO BiJT MICIIS 1l BAHUKHEHHS Ta PO3MIpIB.

3.3. Cuiu T2 32c00M AJIA FaciHHA MOMKExK

[Tpu racinni noxexx y BIIII ta BucOTHMX OyaMHKax HEOOXiJHO BPaxOBYBaTU

BUXI1JIHI JJaHI OCHOBHHMX ITapaMeTpiB, sIKI BIUTMBAIOTH Ha Yac olepaTHBHUX dii [25, 26].
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3.3.1. OcHoBHI NapaMeTpH, 10 BILIUBAIOTH HA YAC ONEPATUBHMUX /iil.

Tabmuus 3.1 — Yac mogonanns 1 M BincraHi (BAeHb, yIITKY, Bik A0 30 pokiB) 6€3 3ac00iB
3aXHUCTY, XB

Ha acdanbroBaniii ITo mapmax cxoa0BOI KJIITKHU
AIAHII MicLeBOCTI Ha 1 M BHCOTH OYAMHKY
HaBanTaxxenusa* ChycK nixiiom
¢ At T At T At
Yy 3aXMCHOMY OJIs131 OXKEKHUKA 0.2 0,03 1.6 0.2 3.2 0.3
1 criopsipkenHi 6e3 [1TO
3 omnum HITP miamerpom:
S51vm 0,22 0,02 19 | 0,2 34 0,3
66MM 0,24 0,02 20 | 0.2 3,6 0,3
7Tvm 0,26 0,03 22 | 0.2 3,8 04
I3 nBoma HIIP miamerpom:
51 mm 0,25 0,024 2,2 0,2 3,8 0,4
66 MM 0,29 0,03 2,6 0,3 4,1 0,4
77 MM 0,33 0,034 30 [ 035 | 45 0,5

*[lepeHeceHHS PYKaBHOIO PpO3Taly’KEHHA a00 OJHOrO0 BCMOKTYBAJLHOI'O pPyKaBa
MPUPIBHIOETHCS 0 OJHOTO pyKaBa AlameTpoM 51 MM, mepeHeceHHs MOXKEKHOI KOJOHKH,
pykaBa fiamerpoM 51 MM, nepeHeceHHs JadeTHOro CTBOJA - 0 JIBOX PYKAaBIB Jl1aMEeTPOM
77 MM.

Yac pyxy Boau mpuiiMatd 5 ¢ Ha KOXEH pyKaB OJIHIE] MaricTpajibHOI W OAHIET
poOouoi MiHii.

Tabmunsa 3.2 — [lapameTpu poOOTH TOXKEXKHUKIB T Yac TaClHHS TOXEX Y BHCOTHUX
OyniBiIAX

3HaueHHs
Bua podoru ITapameTpu podoTu napamerpa,
M/XB
OmnepaTuBHi A1l y CXOJ0BUX KJIITKax HIBUKICTH OMIEPAaTUBHOTO o5
BHCOTHUX Oy/IiBEIb pPO3ropTaHHs
[lepecyBanns nanku ['/[3C (4 vour.)
nosepxamu Oynaisii B 31301 mpu HIBuaKicTh EepecyBaHHS 30
MIEPEHECEHH] MOTEPIIOTO
[lepecyBanHs MOBEpXaMH OyniBii 13 LTBrAKiCTH HepecyBaHHs 50
CKaTKOI0 (pyKaB JiaMeTpoM 77 MMm)
[lepecyBanns moBepxamu Oy/iBi 6e3 :
HABAHTANKOHS [[IBuaKICTH IEPECYBAHHS 55 - 60
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Tabnuis 3.3 — Maca noxkexxHo-TexHigHoro ocHaiteHss (nam I[1TO), kr

HajimeHyBaHHsI OKEKHO-TEXHIYHOT 0 OCHAIIIEHHSI Maca, Kkr
1 2
Omar noxkexxuuka tertosinousanii TK-800 17
Cokupa NoKeKHHUKa 1,7
Jlixtap eneKTpUYHUMA TOKESKHUI:
iHauBiTyansani ®OU-4 2,8
rpynoBuid @OII-I' 7,6
barop noxexHui:
Mmetanesum bIIM 5
Hacaanuii BITH 2
JIOM TOKEXKHUM:
Bakku JIIIT 6,7
nerkui JITTJI 4.5
yHiBepcanbHuit JITTY 1,8
Bin0iiianit mooroxk MO-10 10
PykaB nmoxxe:kHuM BCMOKTYBaJIbHUM 3 apMaTypoOIo:
JIOBXKHHOIO 4M, BHYTPIIIHINA giaMeTp 65Mm 12
JIOBXKHHOIO 4M, BHYTPIIIHINA giaMeTp 75MM 14
JIOBKUHOIO 4M, BHYTpIITHIN miametp 100MMm 21
JIOBKHUHOIO 4M, BHYTPIIITHIN JiameTp 125MMm 30
JIOBKHUHOIO 2M, BHYTPIIIHIN giameTpy 150Mm 38
PykaB noxexxHuit HampH## (TporymMoBaHuii), 1oBxkuHa 20 M,
JI1IaMETPOM:
51 mMm 11,6
66 MM 14,4
77 MM 17
89 Mmm 21,2
150 Mmm 36
PykaB noxe>xHui HarmipHUi (JIaTeKCHUM ), ToBXKKUHA 20 M, T11aMeTpOM:
51 mm
66 MM 6,8
77 MM 8,8
10,8
BcmokTyBanbHa ciTka:
CB-80 2,9
CB-100 4,7
CB-125 6,4
CB-150 8,2
PykaBHe po3ranyKeHHS:
PT-70 5,5
PT-80 6,5
PT-150 15

Bum.| Apx. Ne ookym Iion. Hama
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IlepeHOCHMI TTOKEKHUK CTBOJI:

PC-50 1
PC-70 1,8
PCK-50 2,2
JladeTnuit noxexxuuii creon [JIC-2011 27
Kosnonka noxexHa 18
Hpabunu:
TTAJTALS 10,5
TYPMOBa 10
BrucyBHa JI-3K 58
BrucyBHa JI-60 45
3acobu 1HaUBIIYATbHOTO 3axXUCTy opraniB auxanusg (3130/]):
KUII-8 10
PBJI-1 8,3
P-30 14
ACII-2 13,2
Hperep-92 10
Iperep-94 Plus 15,5
Owmera-c 12
JIMMOBHCMOKTYBAY 13 KOMILJICKTOM IITAHT, IEPEMUYOK, HAMTIPHUX Ta BCMOKTYBJIbHUX
PYKaBiB:
ATIIM-7 92
JITE-7 82
I'igpoeneBatop ['-600A 5,6
[TiHO3MIITYBaY:
[1C-1 4,5
[1C-2 55
I1C-3 6,0

Tabmuus 3.4 — Yac BIAKPIIJICHHS Ta 3HATTS MOXKEKHO-TEXHIYHOT'O OCHAIEHHS, C

Onepauis Bup IITO T At
1 2 3 4

Bingkputn nBepiista moske:KHOro aBTOMOO1IIS 1,2 0,1
Bigkpinutu: |PykaB noxexHuil HamipHUN 1,2 0,1
(mporymMoBaHU) 2,0 0,16

[ToxexHa KOJIOHKA 2,0 0,16

Bomo36ipauk 2,5 0,16

BcemokTyrouay ciTky 1,7 0,16

PykaB moxeKHUI BCMOKTYBaJIbHUI 1,1 0,11

ITepeHOCHUI MOXKEKHUMU CTBOJ 2,8 0,16

JladeTHuU MOXKEKHUIM CTBON 1,3 0,1

[TypMOBY, BUCYBHY JIpaOUHY 2,2 0,1

Tpuxo10Be po3ranyKeHHS 1,2 0,1

Bum.| Apx. Ne ookym Iion. Hama
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3HATH: JladheTHMIT TOXKEIKHUHN CTBOJ 4.0 0,45
CtBoxa PC-50, PC-70, I'TIC-600, I'TIC-200 15 0,13
I"axk muist BIAKpUBAHHS KPUIIKY T1paHTa 1,2 0,08
PykaB nHamipuuii (mporymoBanuii) niamerpom 51, 66, 1,5 0,1
77MM 5,0 0,18
PykaB HanipHO-BCMOKTYBaJIbHHU 4,0 0,4
HpaOuHy mITYypMOBY 5,0 0,45
JpaObuHy BUCYBHY 1,0 0,1
JpaOunHy-TaauIrto 4.0 0,4
[TokexxHy KOTOHKY 2,7 0,13
Bo10361pHuK 1,0 0,03
KIIT-8 3,2 0,5
ACII-2 1,7 0,1
Hperep-92 1,0 0,12
Hperep-94 Plus 1,8 0,13
Owmera-c 1,4 0,16
Posranyxenus 2,6 0,13
BceMokTyBanbHy CITKY 2,2 0,2
I'-600 5,0 0,2
PykaBHY KOTYIIKY 2,0 0,2
Koroui
[TimaaTrcsa Ha 1ax MOKEKHOIo aBTOMOOLIA 3,2 0,15
CrrycTUTHCS 3 AaXy MOKEKHOTO aBTOMOOLIIS 3,0 0,1
Tabmuns 3.5 — Yac BUKOHAHHS oTepariiii 3 MOKeKHO-TEXHIYHIM OCHAIICHHSM, C
Ne Onepanii T | ftAT
2 3 4
1 |Po3koTuTy HamipHUN MOXKEKHHUHN pyKaB Aiamerpom 51-77 MM Ha
TOPU30HTAIbHIN TTOBEPXHI:
onuHapHa ckartka (st HITP-51) 40 (0,35
noBiitHa ckatka (st HITP-77) 7,0 10,57
2 |3'eqHaT TOJIOBKY 3’ €IHYBaJIbHI HaIIpHI JiameTpoM S51-77 Mm 1,5 |0,16
3 |3'eqHaTvi TONOBKY 3’ €THYBAJIbHI BCMOKTYBAJIbHI PYKaBHI TIAMETPOM, MM:
77 4,0 10,48
125-150 (Hepi3p00Bi) 6,0 [0,8
4 |BcTaHOBHTH KOJIOHKY HA T1JIpaHT 1,0
5 |BigkpuTu KpHIIKY TigpaHTa 2,0 10,2
6 |BigkpuTH KOBIAYOK TIiJipaHTa 2,0 10,2
7 |Ilomatu BOy B KOJIOHKY 13,0 {0,54
8 |BiIKpUTH BEeHTHIIb KOJIOHKH 8,0 [0,5
9 |[lepemicTuTHCS 3 pyKaBHOIO KOTYIIKOIO Ha BijmcTanb 100 M:
0e3 po3ropTaHHs pPyKaBiB 350 (1,3
3 PO3TOPTAHHIM PYKABIB 400 |14
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10 |PosropayTH pyKaBH IOXKEKHI HaImipH1 gAiameTpoMm 51-66 mm mapmem | 12,0 | 1,2
CXOJI0BO1 KJIITKH
11 |3akpinuTu pyKaB MOKESKHUN HATIPHHAM 2,0 10,3
12 |OnycTuTH pATYBaJbHY MOTY3KY Ha 1 M 0,3 10,03
13 |Onyctuta (MiIHATH) PyKaBH TOXKEXKHI HAIIpHI B TTOBEpXax OyIMHKIB
HAa 1 M 2,0 (0,08
14 |Po3ropHyTH MOTY3KYy Ha BCMOKTYBaJIbHIH CITII 10,0 | 1,0

Tabmuus 3.6 — Yac nepeOyBaHHA JTt0/Iel Y 30HI TEMJIOBOTO BIUIMBY IIPU TaciHHI MOXKEXI,
XB.

Yac nepedyBaHHs
Temmneparypa, °C 0e3ne4Ho NPUILYCTUMO TPAHUYHO
NPUILYCTHMO
40 240 300 360
50 30 60 90
60 20 40 60
70 10 20 35

3.3.2. Oco0auBOCTIi PO3BiAKM MOKeXKi y BHCOTHHUX OyIMHKAxX 3ajiekaTh BiJl
KOHCTPYKTHBHO-TUIAHYBaJIbHUX PIIEHb Ta MICLS BUHUKHEHHS MTOXEXKI.

VY 3B’SI3Ky 3 TUM, LI0 MiJ 4Yac PO3BIAKU TMOXKEXKI OJHOYACHO BUKOHYIOTHCS
MOIIYKOBO-PATYBAJIBHI 3aX0/IM Ta POOOTH 3 TACIHHS MOXKEXK1, pO3BIIYyBAIbHO-PATYBaIbHA
rpyna MOBHHHA CKJIAAAaTUCh 13 4-5 0ci0 1 MaT mpu cob1 HEOOXITHE MOKEKHO-TEXHITHE
OCHAIIICHHS Ta 3aCO0U 3B’ S3KY.

Hezanexno Bim TOro, B sKii 30HI OynuWHKY (HWXKHIA ab0 BEpXHIii) BUHUKIA
MOKEKa, OCHOBHOIO 331a4€l0 PO3BIAYBAIBHO-PATYBAIBHUX IPYN € BU3HAYEHHS CTYNEHS
3arpo3u >KUTTIO Ta 370poB’10 Joaei. [Ipu npboMy ocoOnuBy yBary HeOOXiTHO 3BEPHYTH
Ha TPUMILIEHHS, SKI PO3TAllOBaHI Ha IMOBEpCi, Ha SKOMY BHUHHUKIA MOXEXa, Ta
BUIIEPO3TAIIOBAHI TIOBEPXH.

VY GaraTocekiiiHoMy OyIWHKY 3a BEJTHKOI JOBXKHHH IMOBEPXiB ab0 3a HAsSBHOCTI
JEKUIBKOX BHYTPIIIHIX CXOJIB PO3BIAKY IMOXKEXKI HEOOXITHO MPOBOJUTH OJHOYACHO B
JEKUTHKOX HampsIMKaXxX BIJIOBITHOIO KIJTBKICTIO TPYII.

3.3.3. JlikBixyBaHHs rOPiHHSA HA TOXKEXI1 JTOCATAETHCS:

MPaBUJIBHUM BUOOPOM BUPIIIATBLHOTO HAIPSIMKY ONEPAaTUBHUX A1H;
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CBO€YAaCHMM 3aCTOCYBaHHSIM CTalllOHAPHUX 3aC001B MOMXKEXKOIrACIHHS, BUAAICHHIM
UMY Ta 3HM>KEHHS TEMIIEPATYPU;

JI€I0 HA TIOBEPXHIO MaTepiaiB, L0 TOPATh, OXOJIOJKYBAJIbHUMH BOTHETaCHUMU
pEUYOBHUHAMHY;

CTBOPEHHSIM Yy 30H1 F'OpPIHHS YM HAaBKOJO HEl HETOPIOYOro razoBoro abo mapoBoro
CepeI0BUIIIA;

CTBOPEHHSIM MIDK 30HOI0 TOpIHHS 1 TOPIOYUM MarepiajoM Y TMOBITPSIM
130JIF0I0YOr0 11apy 3 BOTHETACHUX PEYOBUH Ta HETOPIOUMX MaTepiajiB;

XIMIYHUM YTOBUIBHEHHSAM PEaKIlii TOpPiHHS (3aCTOCYBAHHS MOPOIIKOBUX, FA30BUX,
aep030JIbHUX BOTHETACHUX PEYOBHH).

3a HasBHOCTI HEMPUIATHOIO JUIsl AUXAHHS CEPEJOBUILA, POOOTH 3 TaCiHHS MOXKEXKI
NPOBOJATHCA B amaparax 3axUCTy OpraHiB JUXaHHS, BUKOPHCTOBYIOTHCS MMOXKEXKHI

JTUMOBHMCMOKTYBaYi Ta 3aC00HM ocBiTIeHHS [25].

/

<l

Puc.3.1. BukopucTanHsi aBTOMOOLIA TUMOBH/IAJIEHHS 1JIsi CTBOPEHHS HAJIMIIIKOBOT0 THCKY
NOBITPS y €X010Biil KJIiTHHI
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3HUKEHHST BHUCOKOI TEMIIepaTypd MOXKE JOCATAaTUCh TMOAaBaHHSAM Y 30HY
MiJBUIICHOT TEMIEpaTypy PO3MUWICHOI BOAM, IMIHM BHCOKOI KPAaTHOCTI, CTBOPEHHSIM
OPUPOJHOI YM  IITYYHOI BEHTWIALIl, OXOJO/KEHHSIM HarpiTuX Oy/aiBEIbHUX
KOHCTPYKIIIM, TEXHOJIOriYHOro oOsanHanHs Tomo. Ilpu 1mpoMy HE JOMyCKaeThbCs
CKYITUEHHSI OCOOOBOrO CKJIaly Ha IMEPEKPUTTI, MiJl SIKUM TOPUTb, a TAaKOX Yy MEXax
HeOe3MeYHOoi 30H1 Ha BUMAJ0K Ooro pyiHyBaHHS.

[lim vac raciHHA TOXEXI HAa BEPXHIX MOBEpXax OYAMHKY TOCTH O€3MeKH Ta
KOHTPOJIBHO-ITPOITYCKHI ITYHKTH HEOOXITHO PO3TAIIOBYBATH TaKKMM YUHOM [17, 25]:

y pa3i MojJaBaHHsl CTBOJIIB MO CXOJOBUX KIITHHAX - Ha 1-2 mMoBepXu HUXKYE TOTO,
Ha SIKOMY TPOBOJUTHCS TaCIHHS;

y pa3l mojaBaHHS CTBOJIB KOMOIHOBaHMM CIIOCOOOM IO aBTOJpaOWHI Ta
IMITYPMOBUX JpabuHax - Ha 1-2 moBepXu HWXKYE Malalodyoro, a B pasl MOJaBaHHS

Oe3rocepeIHbO B 3aIMMJICH] IPUMIIIICHHS - TT00JIM3Y aBTOAPAOHHH.

1/
2
2

N

- -

AMAAAAANIA

Puc. 3.2. Cxema noaavi Bou Moke;KHUMH MAIIHHAMU
(ALl + nepexauxka ALl + PT Buu3y + PT na nosepci)
NPHU MOKeKi y KBapTHPi
HO,Z[aBaHHH BOAHN MOXKC S,HiI;'ICHIOBaTI/ICB 3a pi3HI/IMI/I CXCMaMH OIICPATUBHOI'O
pPO3ropTaHHA 3 ypaxyBaHHSIM OOCTAHOBKHM Ha MOXKEXI 13 3aCTOCYBaHHSIM CTBOJIB 3 MaJIOIO

BUTPATOIO BOrHEeracHUX 3aco0iB [26]. HaiiOinbin eeKTHBHI 3 HMX HABEJACHO HA PHUCYHKY

3.3.
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3.3.4. CxemMu OnepaTUBHOIO PO3rOPTAHHSI.
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Pucynok 3.3 — CxeMu 0nepaTUBHOIO PO3rOPTAHHSA 3 YPAXYBAHHAM 00CTAHOBKH HA MOKeKi
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Tabmuus 3.7 — Hamip Ha roJIoBHOMY HacocCl 3aJI€KHO BiJl BUCOTH IOjaBaHHs cTBOJIIB PC-

50
PYK MJI Homep cxemu
Hosepx| Merpu 123456789 ]10]11]12
Hamnip Ha roJ10BHOMY HacoCi, M. B. CT.

1 3 2 94 | 55 | 57 | 55 | 57 | 57

2 6 2 57 | 58 | 60 | 58 | 60 | 60

3 9 2 60 | 61 | 63 | 61 | 63 | 63

4 12 2 63 | 64 | 66 | 64 | 66 | 66

3 15 2 66 | 67 | 69 | 67 | 69 | 69

6 18 2 69 | 70 | 72 | 70 | 72 | 72

7 21 3 72 |74 |76 | 74| 76 | 76

8 24 3 /5|77 179777979

9 27 3 /78 | 80| 82 | 80| 82 | 82

10 30 3 81 |83 85| 83|85 85

11 33 3 84 | 86 | 88 | 86 | 88 | 88

12 36 3 87 | 89 89 91 91 | 91
13 39 3 90 92 | 94 | 92 | 94 | 94
14 42 4 93 195199 95|99 | 99
15 45 4 96 | 98 | 102 | 98 | 102 | 102
16 48 4 99 101 |105|101| 105|105
17 51 4 102|104 | 108 | 104 | 108 | 108
18 54 4 105/107| 111|107 111|111
19 57 4 108 | 110|114 | 110 | 114 | 114
20 60 4 111 /113|117 |113 | 117|117
21 63 5 114 1117|122 | 117 | 122 | 122
22 66 5 1171 120| 125|120 | 125| 125
23 69 5 120 | 123|128 | 123 | 128 | 128
24 72 5 123 | 126 126

25 75 5 126 | 129 129

26 78 5 129

IpumirTka: nig yac mogaBaHHs BOTHETaCHUX PEYOBUH 3a cxeMoio Nel3 HeoOx1aHO

BpPaXOBYBATH XaAPAKTCPUCTHUKH IICPCHOCHHUX MOTOIIOMII Ta 00’eM HpOMi)KHI/IX €MKOCTCﬁ;

Hamip y BCMOKTYBaJbHY MOPOXHUHY Hacoca MOBHHEH CTaHOBUTH He Oumbmie 10 — 40

M.B.CT.

Po6oui Hanmopu Ha Hacocax MOMXKEKHUX aBTOMOOUTIB MPUHMAIOTHCS BIJMOBIIHO 10

Tabmm 3.7.

Buwm.

Apk.

Ne 0okym
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3a cxemamu 1-3 MOXKJIMBE MOJaBaHHS BOJIU JIJISl TOXKEKOTACiHHS 710 15-ro moBepxy
BKJIIOYHO T10 pyKaBax JiaMeTpoM 66 - 77 MM.

3a cxemamu 7-8 mOJaBaHHSA BOJM MOXKHa 3a0€3MEUYUTH Ha BHCOTY OO0 25-TO
MOBEPXY BKJIFOUHO 3aJI€KHO B1JI JllaMeTpa NPOryMOBaHUX PYKaBiB.

MaricTtpanbHl pyKaBHI JiHIT MPOKIAAIOTHCS 3 YCTAHOBKOIO JIBOX PO3Tally’KECHb:
OJTHOTO - Ha MOYAaTKy MaricTpajibHOI JiHii, APyroro - 3a 1-2 moBepxu o0 MICUS MOXKEXI
3aKPIIUTIOETHCS 32 KOHCTPYKIIIIO OYIMHKY PYKaBHOIO 3aTpUMKOI0. [Ipu iboMy HE0OX1HO
BXKUTH 3aXOJM IOJI0 3aXMCTy JIHIN Bij IMaJal04oro CKJa, €JIeMEHTIB KOHCTPYKIIH Ta
THIIUX MPEMETIB.

[Ipu BcTaHOBIIEHHI MEPLIOrO PO3ralyXKeHHS Ha BiacTaHl moHaj 20 MeTpiB Bif
TOJIOBHOTO MOKEXKHOI'0 aBTOMOO1J1s1 HEOOX1IHO BpaXOBYBATH BTPATH HAMOPY B PyKaBax.

Jlsis mojiaBaHHSl BOJM Ha BEPXHI MOBEpXH (BUIE 25) BUKOPUCTOBYIOTCS MPOMIKHI
eMkocti obcarom 2 - 5 M3 (cxema 13). SIk Hacoc BUKOPHCTOBYIOTH IEPEHOCHI
motonomnu. Ilepmry MpOMiIKHY €MKICTh 1 MOTONOMIy BCTaHOBIOIOTH Ha 10 - 15
noBepxax, Ipyry - Ha 20 - 25 noBepxax OyAHHKY.

VY mepury yepry Jisl raclHHSI MOXKEX1 BUKOPUCTOBYIOTHh CTBOJIM Bl BHYTPIIIHBOTO
IPOTUIOKEKHOTO BOAOIPOBOAY Ta OJHOYACHO PpO3rOPTAIOTH IEPECyBHI 3acodu. VY
3B'SI3Ky 3 PI3HOTHUIIHICTIO PYKAaBHMX TOJIIBOK Ha BHYTPIIIHBOMY MPOTHUIIOKEKHOMY
BOJIOINIPOBO/II Ta PyKaBax JOIJIBHO B ONEPATUBHUX PO3PAXYHKAX MATHU 3amac MepexiTHUuX
TOJIIBOK.

JUis CKOpOYEHHS 4Yacy OIEpaTUBHOIO pO3rOpPTaHHS Ta TOJaBaHHS BOJU
MOXKE)KHUMH aBTOMOOUTSIMU Ha TIOBEPXH BUCOTHOTO OYAMHKY HEOOXITHO 3M1MCHIOBATH
i€ JHaHHS PYKaBHOI JIIHIT BiJ aBTOMOOLJIS, BCTAHOBJIEHOIO Ha BOJOJKEPENO, 10
30BHIIIHBOTO MaTpPyOKa - CyXOTpyOy 13 BHYTPIIIHIM JiaMeTpoM He MeHIiIe 66 M (SKIo
BiH €) 3 HACTYITHUM BIJOOPOM BOJM 4Yepe3 BHYTPIIIHI MOXKEKHI KpaHH Ha IMOBEpxax
OyAMHKY.

Jliist 3aro6iranHs MOMMPEHHI0 BOTHIO (acajioM OYJIUHKY JOIIBHO BUKOPUCTATH
cTaiioHapHi jJad)eTHI CTBOJIU, Y TIEPIILy YEPT'y BCTAHOBJICHI Ha aBTOLIMCTEPHAX.

Haitbinpmr parioHadIbHUMU CHOCOOAMH TIPOKJIAJAHHSI MAariCTpalbHUX PYKaBHUX

JiH1A giamerpoM 66-77 MM €:

ApK.
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MPOKJIAJIaHHsl 330BHI OYIMHKY IUIAXOM MITHOMY PYKaBiB MO MapIIOBUX CXOAax
(mdTax) Ha BIAMOBIAHI MOBEPXH Ta CIYCKaHHS PYKaBIB 4Yepe3 BIKOHHI MPOPi3H, 3
OAJIKOHIB 1 JTOKII;

MPOKJIAJaHHsl 330BHI OYAMHKY Yepe3 BIKOHHI Mpopi3u, OanKoHU, JOIXKIi 3a
JIOTIOMOT'OI0 PSATYBAIBHUX MOTY30K, 3BUUaiHUX a00 JOBKUHOI0 50-60 M;

MPOKJIaIaHHST MK MapIllaMu CXOJOBUX KJIITHH.

[IpokiiamanHs MaricTpajdbHUX PYKaBHHMX JIIHIM MO Mapiiax CXOJOBHX KIITHH Ha
MOBEPXH BUIIE 15-T0 poOUTH HEpaIlOHAIBHO, TOMY IO IEH CIOCIO TPYTOMICTKUM 1 JIs
HBOT'O OTPIOHA BENMKA KUIbKICTh MOXKEKHUX PYKaBiB.

VY kutinoBux OyauHKax, Jie nepeadadeHuid mepexia 3 MOBepXy Ha IMOBEpX uepes
HOBITPSIHY 30HY (JIOMXiI0 a00 OalkOH) MPOKJIAJaHHS MariCTpalbHUX PyKaBHUX JiHIN 1O
CXOHOBI1# KJIITI[ HEAOLJIHLHA.

[Tig yac raciHHS MOXKEX1 y OaraToCEeKIIMHUX OyIWHKaX, 110 MAalOTh MEPEXOAu IO
OanmkoHax a0o0 JOMXKIAM 13 CEKIlil B CEKI[0, MaricTpajibHI pyKaBHI JiHIT JOIIIBHO
MIPOKJIAZIATH TIOPYY 13 MATAI0YOI0 CEKITIETO.

[Ipn mpokiagaHHl MaricTpaJibHOI PYKaBHOI JIiHIT JOLUJIBHO BiJl TOJIOBHOTO
MOKEKHOTO aBTOMOOUIS MPOKJIaAaTH CIEeHIaJbHO BUIPOOYBaH1 Ta MIATOTOBIEHI PyKaBH,
0 BUTPUMYIOTH HEOOXITHUN poOoumii THCK. KoXHMI pykaB, MNpOKIaJAEHHN IO
BEPTHKAJ1, MTOBUHEH OYTH HAA1IHO 3aKPIIUICHUI PYKaBHOIO 3aTPUMKOIO 32 HaMiBraiky.

JIist KOHTpONIO 32 POOOTOIO JIIHIM HEOOXIAHO BHUCTABISATH MOCTH 3 PE3EPBHUMU
pyKaBaMH 3 pO3paxyHKY OJIMH MOCT Ha OJJUH PYKAaB JiHii, MPOKJIaJeHII BEpPTUKAIHHO.

JUis BUIYCKY BOAM 3 MAariCTpajibHOI JIiHII BHUKOPUCTOBYETHCSI BCTAHOBJIEHE Ha
MOYaTKY JIiHII pyKaBHE PO3TATYXEHHs, OJUH MITYIEp SKOTO MOBUHEH OyTH BUIBHUM. Y
bOTO PpO3TaNTY)KEHHST TOBUHEH TMOCTIHHO TMepedyBaTh pATYBAIBHUK 13 4YHCIa
OIEPATUBHOTO PO3PAXYHKY MiAPO3A1TIB.

[lix yac mogaBaHHS BOAM 3a JOMOMOIOIO MEpeKadyBaHHs BU3HAYAETHCS HEOOX1IHA
KUTBKICTh TTOKEKHUX aBTOMOOWIB, IIJIIXH Ta CIIOCOOM MPOKJIaJIaHHs pPyKaBHUX JIHIH.

JIs KOHTpOJIIO 3a POOOTOI0 PYKABHUX JIIHIM Ta 3aTPUMOK, MOOJM3Y MICHb iX

BCTAHOBJICHHA BUCTABJLIECTHCA IIOCT 3 pC3CPBHUMU pYKaBaMH Ta 3aTPUMKaMH.
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JUis 3a0e3nedeHHs] CTajoi poOOTH HACOCHO-PYKAaBHUX CHUCTEM IIiJI 4ac TaciHHS
MOXKEX Yy MIJ3EMHUX MPUMILICHHSIX BUCOTHUX OYAMHKIB HEOOXITHMH Hamip Ha Hacoci
3MEHUIYETHCS 3 ypaxXyBaHHAM INIMOMHU 3aKIaJaHHS CIOPYA.

Pe3epBHI MaricTpajbHl pyKaBHI JiiHII NPOKJIAJAIOThCA Yy TMEpHly Yepry o
MOKEXHUX CTBOJIB, SIK1 MPAIIOIOTh HA BUPILIAIBHOMY HaIPAMKY.

VY X0l raciHHs KOHTPOJIIOETHCS CTaH OYyIIBETbHUX KOHCTPYKI[IA 1 MPOBOIUTHCS
3aXMCT 1X BiJ] BIUIUBY BUCOKOI TeMIIepaTypH, y MepILy uyepry, By3JiB, OMOp TOLIO.

VY pasi 3arpo3u MOIIMPIOBAaHHS MOXEXI O0COOOBUM CKIaJ mepeBipsie (IPOBOIUTH
KOHTPOJbHI BUPI3U) MYCTOTH KOHCTPYKULIM OYAMHKIB, BEHTUJISLIMHUX KaHAIIB, KOPOOIB
TOIIIO TIO YCiH 1X TOBXKHHI.

Ha racinHs noxkexi, 110 BXKE PO3BHHYIACS, ITOAAIOTHCS PyYHI MOXKEXKHI CTBOJIU 3
BEJIMKOIO BUTPATOIO BOAM Ta Ja(eTHI CTBOJM, 3 MOJANBIINM 3MEHILIEHHSM BUTPATH BOAH
B IpOIIECi ii JIIKBITyBaHHS.

[Tix gac TOpiHHS y MyCcTOTaX KOHCTPYKIM OyaiBeNnb Ta BEHTHIALIMHUX KaHAJIax
MOJAIOThCS BOJISIHI 1 TIIHHI TIOKEXHI CTBOJM Ta OPraHi3OBYETbCS PO3KPUBAHHS
KOHCTPYKIIi Oy/iBETb.

Jlins  mponuBaHHA ~ MICIIb TOPIHHS — MOJAIOTHCS — MOXKEXKHI  cTBoiM  “B”,

BUKOPUCTOBYIOTHCSI BHYTPIILIHI MOXEXH]1 KpaHH.

3.3.5. CneuianbHi podoTu.

[lin dvac TaciHHS TIOKEX OCOOOBUM CKJIQJOM  ONEPATUBHO-PITYBAILHHUX
I PO31TIB TPOBOASATHCS CIIEHiabHI pOOOTH, 10 SKUX BigHOCATHCs [17, 29]:

pOOOTH Y HEMPHUIATHOMY JIJISl TUXAHHS CEPEIOBHIIII;

BUJIAJICHHS UMY

PO3KPHUTTS Ta pO30MPAHHSI KOHCTPYKIIIH;

BIJIKJTFOUCHHSI €JIEKTPOOOIaIHAHHS,

OCBITJIEHHS MICIIS ITOXKEXKI;

HAJIaHHA MEPIIO] MEAUYHOI JOTIOMOI'M IIOCTPAXKAAINM.

ApK.
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Po3kpuTTs 1 po30HMpaHHs KOHCTPYKIIH Oy1iBeIb Ta CIOPYA IIPOBOJIUTHCS Y MEXKax,
BuzHaueHnx KI'Tl, i3 3acTocyBaHHSM HEMEXaHI130BaHOTO 1 MEXaH130BaHOTO IHCTPYMEHTIB,
MIPUCTPOIB, Ta 3 BUKOPUCTAHHAM, SKIIIO 11e HEOOX1THO, T1eIEKTPUUYHHUX 3aC001B.

Po3kprBaHHS KOHCTPYKLIA 3 METOK BHUSBJICHHS MPUXOBAaHUX OCEPEIKIB MOMKEXKI,
BUITYCKY JIUMY 1 BBEJICHHSI BOTHETAaCHUX PEYOBUH 3/1MCHIOETHCS TUIBKHU MICIS TOTO, SIK
3ac00M raciHHS 30CEepEeIKEeH1 B MICUAX PO3KPUBAHHS 1 TOTOBI J0 Jii.

Po6oTu 31 CTBOpEHHSI TPOTUTIOKEKHUX PO3PUBIB 3 METOIO 3aM100IraHHs PO3BUTKOBI
MOXKeXX1 TOBUHHI OYTH 3aKIHUEHI JI0 MiIX0Y BOTHIO Ha MICIIE€ PO3PUBY.

[lig yac po3KpUTTS 1 po30MpaHHA KOHCTPYKIM OyiBesb MOTPIOHO BXKUTHU BCIX
3aX0[IiB AJI1 TOr0, MI00 HE MOCIA0UTH HECy4y 3/aTHICTh KOHCTPYKIIN 1 HE CIPUUUHUTH
iX oOBaJIeHHS, HE TIOMIKOAUTH TerIodiKaIliiiHl KOMyHIKaIlli Ta eJeKTpoo0JiaHaHHS.

OcBiTiieHHsT Micsl poOOTH 31ilicHIOETbcs 3a  BKkasziBkoio KITI 3a  ymoB
HEJI0CTaTHbOI BUJUMOCTI, Y TOMY YHUCIII MPU CUIBHOMY 33JIMMJICHHI.

Enexktpuuni Mepexxi 1 yCTaHOBKM, IO 3HAXOASATHCS MiJl  HAMNpYroro,
3HECTPYMIIIOIOTHCS, KO BOHU:

MOIIKOJIKEH1 1 HeOe3MeyH1 11 0C10, K1 MPUUMAIOTh Y4acTh Y TACIHHI MOXKEXI;

CTBOPIOIOTH HEOE3MEeKy BUHUKHEHHSI HOBHX OCEPEJIKIB MOXKEXK1 Y pa3l MOTParuITHHS
Ha HUX BOJIH;

MEPEIIKOKAI0Th POOOTaM 3 TaCIHHS MOXKEXK1 1 pO30MpaHHSI KOHCTPYKITIH.

3.4. 3acTtocyBaHHS MOKeKHUX JidTiB

[lopsmok  BUKOpUCTaHHS  JIBTYy s TPAHCIOPTYBaHHSA  MOMXKEKHUX
PETIaMEHTYEThCS IHCTPYKITIEI0, 3aTBEPPKCHOI0 KEPIBHUKOM TiIMPHUEMCTBA, Y BIACHOCTI
SKOTO TIepeOyBaroTh IIi JITH, Ta TMOTOHKEHOI0 3 MICIIEBUMHU OpPraHaMu JIep>KaBHOTO
MOKEKHOr0 Harjsay BianoBimHo a0 IlpaBun mnoxexHoi Oe3nekn B YKpaiHi,
3aTBEP/DKCHUX B ycTaHOBICHOMY mopsaky [5,15,19]. Llg iHCTpyKIlis MOBMHHA OyTH
po3milieHa B KaOiHI moxkexHoro jidra. JIBepl M@TiB TpaHCHOPTYBAaHHS MOXKEKHHUX
niaposainie (JITIIIT) 3 Goky midroBoro xoiy ta asepi jgidgrosoro xomy JITIIIT 3 Ooky

KOPHJIOPIB Ta MPUMIILIEHb Ha KOKHOMY MOBEPCI MOBUHHI OyTH MapKOBaH1 MIKTOTPAMOIO.
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KI'TI nmpusznayae psTyBajgbHUKA (omepaTopa), SKUM 3I1HCHIOETHCS YIPaBIIHHS
MOKEKHHUM JII(PTOM ITi/1 4ac TaCiHHSI MOXKEXKI.

[Ipotsirom mpornecy noxexoracinas npusHaueHuii KI'TI paryBansHuk (omepatop)
3a JOMOMOrow JiTa MEPEBO3UTH OOJAJHAHHS Ta PATYBAIBLHHUKIB, a TaKOX 3/1MCHIOE
pATyBaHHs 3a po3nopsmxeHHam KI'TL

ParyBanbHUK (omeparop) MOBMHEH MOCTIMHO 3miiicHioBatn 3B’s30k 3 KI'TI 3a
JIOTIOMOTOIO SIK PAIOCTaHIIi, TaK 1 IEPErOBOPHOTO MIPUCTPOIO y KaOiH1 MOXKENKHOT 0 Ji Pra.

[Tig yac npoBeaeHHst po3Biaku KI'TI moBuHEH 3ynUHUTH MOXKEKHUHN Ti(T HA OAUH
MOBEPX HIKYE PIBHS MOXKEXK1. ['aCiHHA TMOXKEXK1 MOYMHAETHCS 13 3aXUILEHOI JIJISTHKH,
BUIBHOI BiJ UMy (pucyHoK 3.4). SIKIIO yMOBM MOKEKOTaciHHS Ha TMOBEPCi, HA SIKOMY
BUHHUKJIA TIO’KEXkKA, CTAIOTh HEMOXJIMBUMU JIJIsl TPUETHAHHS PYKaBIB /10 MOXKEXKHUX KPaH-
KOMIIJIEKTIB, BOHU MIPUETHYIOTHCS HAa TIOBEPCI HIDKYE.

ParyBanbHUKY (0miepaTopy) MOKEKHOTO J1idTa HEOOXI1THO:

JAOTPUMYBATUCh MPABUJI KCILTyaTallii MOXKEeKHOTO0 Ji(Ta;

MaTH KJIIOY JJIsl BIIMUKAHHS KPUILKH JIFOKA;

CHOBIIIATH PO aBapiiiHy cutyamito KI'TI;

npu OJIOKyBaHHI OCOOOBOTO CKJIAAy MiAPO3TY BCEepeAuHl KabiHMU TMOXKEKHOTO
midTa yKUBaATH 3aXO1B 1100 CAMOPATYBAHHS 3T1JIHO 3 IHCTPYKIIIEIO, sIKa pO3TalllOBaHa B
ka0iHi Jmidra.

CamopsTyBaHHS (3 KaOlHU MOXKEKHOTO J1iTa) 0COOOBOr0O CKIaay 31MCHIOETHCS B
TaKiil MOCIiJOBHOCTI:

PATYBaJbHUK BIAKPUBAE KPHUILKY aBapiiHOTO JIIOKA, SIKUW pO3TAIIOBAHUN TOOIHU3Y
3aJIHBO1 CTIHKU KaOiHu. [Ipy BiTUMHEHH! KPUIIIKA aBapiiHOIO JIIOKa BOHA CIIMPAETHCS Ha
CTIHKY KaOlHU Ta yTBOPIOE HE MEHIIE TPhOX mabiiB cxiamiB. [lopyueHs, BCTAaHOBIECHUN
Ha CTIiHIII Oe3MocepeaHbO IIiJT JIIOKOM, BUKOPUCTOBYETHCS SK JOJATKOBUH Iadenb, 3a
JIOTIOMOT OO0 SIKOTO PATYBAJIbHUK MOTPAIUIsie Ha JaX KaOlHu;

MICTS IIbOTO PSATYBAJIBHUK 3HIMAE KOPCTKO 3aKPIIJIEHY 330BHI KaO1HU MOXKEXKHOTO
nidra npabuny (SIKIIO € HEOOX1THICTh) Ta BCTAHOBJIIOE ii HAa JaX KaO1HU;

PATYBJIBHUK TITHIMAETHCA IPaOUHOIO, JICTAE JI0 3aMKa JIBeped MIaXTH, BIAUMHSIE

JIBEp1 IAXTH 3CEPEIMHU 1 BUXOIUTH Y T1(TOBUM X011 (TaMOyp) MOBEPXY.

ApK.
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Hefie smewmi drarrope
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Pucynok 3.4 — IIpukjiaj mo:xe:koracinusi y 0yAuHky, 1110 00J1aJHAHUH MOKeKHUM JipTOM

ParyBanHs 13 30BHI KaOlHM MOXKEXKHOro JiTa 3A1MCHIOETbCA B  Takid
MOCITITOBHOCTI:

PATYBJIBHUK BIAUYHMHSE JBEpl IAXTHU BUIIE 3a0J0KOBAHOI KaOlHU 1 MOTpaIUIsie Ha
Jax KaOlHw;

PATYBaJILHUKU Ha 1axXy KaO1HU BIAYMHSIOTH JIIOK;

3a0JI0KOBaH1 PATYBATLHUKH IT1THIMAIOTHCSI CX1IISIMH, SIKI 3aKPITUICHI HA KPHIIIT JTFOKA;

npabuHa, 110 MNPUKPIIJICHA 330BHI JI0 CTIHKM KaOiHH, BUTATYETHCS (AKIIO €
notpeba) 1 Hero PATYBAJIBHUKH MM1IHIMAIOTHCA 3 T1(TOBOI IIAXTH HA MTOBEPX.

PsTyBaHHs JII0/ICH 32 JOMOMOTOK0 MOKEXKHUX JIi(TIB (prCYHOK 3.5).

PsaryBanbH1 poOOTH OpPraHi3oBYIOTHCS 1 TPOBOJSATHCA Y pasi, SIKIIO:

€ 3arpo3a JIOAsAM BiJl HeOe3neuHuX (aKTOPiB MOKEXKI;

JIIOJT HE MOXKYTh CAMOCTIMHO 3aJIUIITUTH HeOe3MeTH1 MiCIIs;

ApK.
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PCUYOBHH 1 CIIOJIYK.

€ 3arpo3a MOLIMPIOBAHHS BOTHIO 1 IMMY IUIIXaMU €BaKYyallii;

nepen0avyacThCsl 3aCTOCYBAHHS HEOE3MEUHUX JUISl KUTTS JIFOJEH BOTHETACHUX

1 — 3amoK ABepelt maxTH;

2 — aBapiiHUMN JIFOK 31 CXIISIMHU;

3 — apabuHa, 10 MPHUKPITIICHA 330BHI 10 KaOiHU.

Pucynok 3.5 — IIpuk/iaa paTyBaHHS PATYBAJIbHUKIB 3 Ka0IHU MOJKeKHOTO JidpTa

Buwm.

Apk.

Ne ookym

ITion.

Jlama
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3.5. 3a0e3nevyeHHs1 eBaKyallii JiloAeill Ta pATYBAJbHI po00TH

PstyBanHs mozield Ha MOXKEXKI MPOBOAUTHCS 3 OJHOYACHUM PO3TOPTAHHSM CHIT 1
3aco0iB JuId raciHHs moxexi [17,28].

[lonaBanHst cTBOMNIB Juisi 3a0e3MedYeHHS YMOB O€3MEYHOr0 PATYBaHHS JIIOACH
00O0B’SI3KOBE, SKIIO JIIOASIM O€3MOCEePEHbO 3arpoXKye€ BOTOHb 1 HUIAXM PATYBaHHSA
BiJIpi3aHi UM MOXKYTh OYTH BiJIpi3aHi BOTHEM.

Ilim 4ac racigmga mnoxexi KITI 3a0oB’a3aHuii BCTAaHOBUTH HAsABHICTH 1
MICII€3HAXO/KCHHS B OYIMHKY JIF0JIeH 3 OOMEKEHUMU (PI3UUHUMHU MOKJIUBOCTSIMU.

3a00poHsieTbCS  MiA Yac TaciHHS TIOXKEX1 BHUKOPUCTOBYBATH BaHTAXKHI Ta
MacaXupcbki JMdTH Uil MiAHIMAHHS OCOOOBOTO CKJIANy 1 TOXKEKHO-TEXHIYHOTO
obmagHanHs. JlomyckaeTbCsl BUKOPUCTAHHA TUIbKM Ji(TIB, CHeHiadbHO MepeadadeHnx
JUISL ITUX I1I7IeH y BUCOTHUX OY/TiBIISIX.

3.5.1. lllnsaxu eBakyaumii Jiroaeii.

OnepaTuBHO-PATYBAIbHI MIAPO3AUIN MICHs MPUOYTTS 1O MICIS TOXEXKI y pasi
HEOOX1JHOCTI HEraiHO MPUCTYIAIOTh 0 PSATYBaHHS JIOAEH 13 3aJly4€HHIM MaKCUMaJlbHO
MOJXKJIMBOI KIJTBKOCTI CHJ 1 3ac00iB. BupimansHuM ¢GakTopoM YCHIITHOTO MPOBEICHHS
PATYBJIBHUX POOIT € MIBUAKE 30CEPEKEHHS HEOOXITHUX CHII Ta 3aCO01B.

[lin wac eBakyarii Jiroeli BUKOPUCTOBYIOTHCS HAMKOPOTIINI Ta Haibe3medHimi
UISIXU:

OCHOBHI BXOJH 1 BUXOIU,

3amacHi BUXOJIH;

BIKOHHI TMpOpi3u, OaJKOHM, JIOJKIi, Tajepei, Nepexoad 3 BUKOPHUCTAHHIM
30BHIIIHIX TMOXEXKHUX JApabWH Ta 3aCTOCYBaHHSIM pPYYHHX [OXKEKHUX JpaOuH,
aBTOApaOWH, aBTOMIAINMAYIB Ta IHIIMX PATYBaJIbHUX HPHUCTPOIB, SKUMH OCHAIIICHI
MOKEKHO-PATYBAJIBHI IT1IPO3A1LIN;

JIIOKH Y TIEPEKPUTTSX, SKIIO Yepe3 HUX MOKHA BUUTH 3 Oy/IIBIIl YU MIEPEUTH y HOTO
Oe3nevYHy YacTUHY;

MPOPI3U y MEPETOPOAKaX, MEPEKPUTTAX 1 CTIHAX, IO 3pOOJICHI PATYBATbHUKAMH.

ApK.
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3.5.2. Cnocoou eBakyanmii Jiro/eii.

Ha nuisxax eBakyarii HEOOXITHO PO3CTABISATH MOXKEXKHHUX, Y 3aBJaHHS SKHUX
BXOJIUTh OpraHizallis IpoCyBaHHS JIOJIeH 10 BUXO/IIB 1 3a1100ITaHHS TTaHIKH.

CrnocoOu 3anexHo BiJi 0OCTAaHOBKHM Ha IMOXKEXKI1 Ta MCHUXOJOTIYHOrO CTaHy JIOJEH,
Kl TepeOyBaloTh y TMajlalouoMy OYAHHKY, OIEPaTUBHO-PATYBAIbHI MIIPO3ILITH
OpraHi30BYIOTH 1 IPOBOJSATH PATYBAHHS Ta €BAKYallllO JIOAEH TAKUMH CIIOCOOAMM:

€BaKyallisli JIOJIeH MO CXOJOBUX KIITKax (3BUYAMHUM, HE3aJUMIIIOBAaHUM) abo
30BHIILIHIM €BaKyal[iiHUM CXOJaM;

BUBEJICHHS (BUHECEHHS) JTIO/Iel y Oe3MedHi Miclig ycepeauHi a0o 1mo3a Oy TMHKOM;

PATYBaHHS JIIOJEH 13 3aCTOCYBAHHSM CHELIaTbHOI MOKEKHO-PITYBaIbHOI TEXHIKH,
PATYBaJIbHUX MPUCTPOIB, YCTATKYBAHHA Ta PI3HUX TEXHIYHUX MPUCTOCYBaHb;

PATYBaHHS JIFOJICH 32 JTOTTOMOT OO TTOXKEKHUX BEPTOJHOTIB.

[ToxxesxH1 aBTOApabuHU (aBTOMiAIMMadi) BCTAHOBIIOIOTHCS B MICISIX, HAWOLIbII
3py4HUX 1 O€3MeYHUX JUIi BUKOPUCTAHHS IPH TMPOBENCHHI PATyBalbHHX poOIT. [lpu
[[bOMY BEpIIMHA BHUCYHYTOi aBTOJApaOWHM (JIIOJbKAa aBTOMiJiliMaya) MOBHHHA OyTH
BCTAHOBJICHA TaKMM YHHOM, 100 3a0e3MeuuTH OC3MCUHUM BHXIJ Ha HEl TOACH, SKHUX
PATYIOTb.

PsaryBanbHl poOOTH 3 BUKOPUCTAHHSAM MOXKEKHUX aBTOAPAaOWH (aBTOMiAiiMayiB) 1
JIpaOUH-IITYPMIBOK TOBHHHI OyTH 3a0e3medeHi HaJiiHOI0 CTPaxOBKOI JIIOJICH, SKHUX
pATYIOTh. 3 I[I€}0 METOI Ha MoBepxax (OalkoHax, JIOMXKISIX) HEOOXIJHO BUCTaBIISATU
MOKEeKHUX JIJISl CTpaxXyBaHHS, YTPUMaHHS JApaOWH Ta HAJaHHS TOTIOMOTH JIOASM T 4ac
CITyCKY.

EBakyaitiitHi BUX0au, IUIAXW €BaKyailii mo3HadeHo 3Hakamu oesneku 3a JICTY ISO
6309:2007.

EBakyartifini Buxoau 3 migBaiay ab0 IIOKOJBHOTO TOBEPXY BHCOTHHUX OYIWHKIB
nepeadadaroThes 6€3rmocepeIHLO HA30BHI.

[lin d4ac mpoBeneHHS PATYBAIBHUX pOOIT  BXKHUBAIOTHCA 3aXOAM  IOJIO0
NONepe/PKeHHsT MaHiKKA. (I [bOro BHUKOPUCTOBYIOTh TEXHIYHI Ta IHIII MOKJIMBOCTI

OYIMHKY Ta MOXKEKHO-PATYBATBHUX IT1IPO3/ILIIB.

ApK.
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[Tomyk mrojedt MPUMMHSAETHCS TICIAS TOTO, KOJM BCI MPUMIIIECHHA Ta MicCIs iX
MOXKJIMBOTO TIepeOyBaHHS TEPEBIPEHO 1 BCTAHOBJICHO, IO BCI JIFOAM €BaKyWOBaHI 3
HeOE3MNEeUHUX 30H.

OuiH0YM 00CTaHOBKY B MICISIX, A€ NepeOyBaIOTh JIIOJIU, OOUPAIOTh HAUKOPOTII1
Ta HaWOUThII Oe3MeuyHi NUIIXU psATyBaHHA. [lig yac momyky mroaed y 3aIuMIICHHUX
NPUMILIEHHSAX HEOOXITHO PETEeNbHO MEPEBIPUTH Bce mpuMimieHHs. OcoOnMBy yBary
MPUAUIAIOTH MPUMIIIEHHSIM Ha MOBEPCI, 1110 TOPUTH, Ta BUIIEPO3TAIIIOBAHUX MMOBEPXax, a
TaKOX 3a0JIOKOBAHUM KaOiHaM Ji(TiB.

[lin gac macoBoi eBakyallii Ha eBaKyalllHHMX IIIAXaX HEOOXiJHO PO3MICTUTH
MOXKEKHUX, SKUM CIiJI OpraHi3yBaTH MPOCYBaHHS JIIOJIEH /10 BUXOAIB Ta BiJBEPHEHHS
TIaHIKH.

3.5.3. 3aco0u pATYBaHHS JIOIEN.

OcHOBHI 3ac00M pATYBaHHS JIIOJIeH (BUKOPUCTOBYIOTHCS 3aJICKHO BiJl OOCTAaHOBKHU

Ha noxexi) [32, 33, 40, 41]:

PATYBAJIbHI 3ACOBH

TpaucnoptHi CrarmionapHi [Io [ITo BUBO3ATHCS
(MOO1J1bH1) 30epiraroThCs
Ha 00’ €KTax
X X X X X X
.| Asronpabunu _— Jpabunn — YKonobu AMopTH3aliitai
(cTprbKOBOTO
X X — TUITY)
| AsromiaikimMaui Jliptn . Jpabunu
X X X
Kanartno-
JliTanbHi [axTy 3 PykaBa I CITyCKOBi
— amaparu TPaHCIIOPTHUMH — PATYBaJIbHI
] nmiTamu
X X X
— Bucorsi
PATYBaIBHUKH

Puc. 3.6 — Kinacudikauisa paryBajJbHHUX 32c00iB i IPUCTPOIB: X — 110 He MOTPe0YIOTH ceniaJbHOI
NIATOTOBKH 200 NPUCYTHOCTI PATYBAJIBHHUKIB; XX — 110 3a0e31e4yl0Th 0e3nepepBHICTh eBaKyallii;
XXX — HETpaJAuLiliHi, 3 NOKPAIEHUMH TAKTHKO-TEXHIYHMMH XapaKTePUCTUKAMU

ApK.
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Parysas youit xaxys oo np xerp it « PATYBanBIon .
{00 caionuyyxd nepenexmuei po sp obxu)

3me HIeHa KoM A
"PATyBamEHKK"

Brrmpobysanxa
" PATYBAIL HHKIE"

ParypanbHi enacTHYHi pyKaBH. ParysansHHit np HeTp iit crpHbxoBore THIY - “Kyb

Foamnidi sabesvenienu pamysanna 3 eucomu 0o 160 . HHTTS” .

Aozeonie pamyeamu wodell 3 eucom do 30, 3 inmepsanoin
aioc empubrxamu 8-15¢.

Cxemu e paxyardi momeit 3 samiarecan AT Ta AL

ParysamsHHuit paxeTHo-TpocoBHH NMPHIaJ, Parysansphi KaHaTHO-CIYCK 0 Bi Np HCTpoi.
3oamnigi s abesnevionu pamyeanna 3 eucomu do 150 . Bucoma sacmocysanna 6id 5 do 100,

Puc. 3.7 — PizHOMAaHITTS pATYBaJIbHUX 32c00iB

ApK.
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3.6. Oxopona npaui

3.6.1. Oxopona mnpami mig 4Yac npoBedeHHs] PATYBAHHS JIOJeil Ta camMo
PATYBaHHSI.

ITix gyac psaryBanus moael Ha nokexi KI'TI 3000B’s13aHuii BU3HAUYUTH TTOPSIOK 1
CrOCOOM PSITYBaHHSI JIIOJICH 3aJIeKHO BiJl OOCTaBUH 1 CTaHy JIIOJICH, SKUM HEOOX1THO
HA/IaTu JOMOMOTY.

ParyBanbHl poOOTHM MPOBOASTHCA IIBUAKO, aje€ 3 JAOTPUMAHHSM 3amo01KHUX
3axX0/iB, 00 HE 3aMOMIATH IIKOIU JIOSAM, SIKUX PATYIOTh. 3aX0Au OE3MEeKH MpU IbOMY
pernaMeHTyroThesi BuMmoramu [IpaBun Oe3mexku mpaimi B opraHax i1 migposaimax MHC
Vkpainu. Yacrunal, 3arBepmkenux Hakazom MHC Vkpainu Big 07.05.2007 Ne 312
(mam — IpaBuna 6e3meku mparti) [20].

Bumorun mogo 06e3rmeyHOro 3acTOCyBaHHS MOXKEKHO-TEXHIYHOTO OCHAIEHHS,
MITAaTHOTO 1HCTPYMEHTY, 3aC00iB 1HAMBIAYAJIBHOTO 1 TPYMOBOTO 3aXWUCTy BUKIANEHI y
BIMOBIAHUX po3nuiax [IpaBun Oe3mexku mparii. Y pa3l BUKOPUCTaHHS MO3AIITaTHUX
TEXHIYHUX 3ac001B HEOOXIHO KEpyBaTHUCS pEKOMEHJALIsIMHU, SKI BUKIAJIEHI B
THCTPYKIIISX 3 TX eKCIUTyaTaIllli.

[lig 4vac psATyBaHHS JdrOACH Ha MOXeXi (aBapli, CTUXIHHOMY JIUXY) KEpIBHUK
raciHHS TOXEX1 3000B'I3aHUI BU3HAYUTU TMOPSAOK 1 CHOCOOM pATYBAaHHS JIIOJIEH
3aJIe’KHO B1Jl OOCTABUH 1 CTaHy JIOJICH, IKMM HEOOX1THO HaJaTH JOIIOMOTY.

Jlnst opranizaiiii psATyBaHHS JIFOJIE 3 BUCOTH BHKOPHCTOBYIOTHCS CTAIllOHApHI Ta
NEPEHOCHI PYYHI MOXKEXKHI1 ApaOMHH, aBTOAPAOMHH 1 AaBTONIAMOMHUKH, PATYBaJbHI
MOTY3KH, pATYBaJIbHI pyKaBa Ta IHII MPUCTPOI.

ParyBanbHi poOOTH TPOBOASTHCS MIBUAKO, ajieé 3 JOTPUMAHHSAM 3aMOO0DKHUX
3ax0/1iB, 1100 HE 3aMOAISTH IIKOAU JIOJSAM, SKUX PATYIOTh. 3aX0Au O€3MeKU MPHU LbOMY
pETIaMEHTYIOThCSl BUMOTramMu Ta numu [IpaBunamu.

3a00pOoHSAETbCS KOPUCTYBATHCS U1l PATYBAHHSA Ta CaMOPSTYBaHHS MOKPHUMH Ta
BOJIOTUMH DPSITYBAaJbHUMH MOTY3KaMH, a TaKOXX THMH, IO HE 3HAXOIATHCA Y

OIEPaTUBHOMY PO3PAXYHKY.

ApK.
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PsaryBanHs Ta caMOpsTyBaHHS MOXXHA MOYMHATH TUIBKM ME€PEKOHABIINCH, IO
JIOB’)KMHA MOTY3KH 3a0e3reuye MOBHHUM CIyCK Ha 3eMiro (0ajikoH 1 T.iH.), pATyBaJbHA
neTisi HaAIWHO 3akpilyieHa Ha oco0i, SKy pATYlOTh (IpU caMOpSITyBaHHI - 3a
KOHCTPYKIIIO CIOpYIH), a pATyBaJdbHA MOTY3Ka MpPaBHJILHO HaMOTaHa Ha KapaOiH.
CaMmopsiTyBaHHSI 1 pATYBaHHS MPOBOJUTHCS OCOOOBUM CKJIQJOM Yy PYKaBHUIIX, 100
3aro0IrTH TpaBM PYyK.

Bumorn momo 06e3meyHoro 3acToCyBaHHS ITOXKEKHO - TEXHIYHOTO 030POEHHS,
IITATHOT'O 1HCTPYMEHTY, 3ac00IB 1HJIMBIAYaJbHOIO 1 TPYHNOBOTO 3aXMCTYy BHUKIAACHI Yy
BIIMOBIAHUX po3ainax mux IlpaBun. Y pa3i BUKOPUCTAHHS MO3AIUTATHUX TEXHIYHHUX
3ac00IB HEOOXIJTHO KepyBaTHCS PEKOMEHIAIIAMM, SKi BUKJIAQIEHI B IHCTPYKLIAX 3 iX
eKCIUTyaTallii.

[Tix yac poGoTH Ha BHCOTI CIIiJ] 3aCTOCOBYBAaTH CTPaxyBaJlbHI MPUCTOCYBaHHS, SIKi
BUKJIIOUYAIOTh MOXJIMBICTD MaAiHHA OC10, 1110 TpaItoroTh. [Ipu 1iboMy:

- pobGota Ha ApaOWHI 31 CTBOJIOM (HOXHIIIMH TOIINO) TO3BOJSIETHCSA TIMBKH TICTIS
3aKpIIUICHHS PATYBaJIbHUKA KapaOiHOM;

- mig 4yac mnepeOyBaHHS Ha TOKPIBII HEOOXIMHO CTPaxyBaTUCS PATYBAIbHOIO
MOTY3KOIO;

- 17151 pOOOTH 31 CTBOJIOM Mae OYTH BUAIJIEHO HE MEHIIIE ABOX OCi0;

- 3a00pOHSETHCS 3alMIIATH CTBOJ O€3 Harjsay, HaBiThb MICHA NPUIHUHEHHS
MOJIaBaHHSI BOJW, a TaKOXX 3HAXO/DKEHHS OCOOOBOTO CKJIaly Ha BKPUTIH KPHUTOIO
MOKPIBI, Ha TMOKPUTTAX, IO TPOBUCIH, Ta Ha JUIIHKAX TEPEKPUTTIB 3 O3HAKAMU
TOPiHHSL.

3.6.2. OxopoHa mpami miJg 4Yac mMpoBeJeHHsI ONMEPATHBHOI0 PO3rOPTAHHS Ta
raciHHSl MOKexi.

[lepen BingaBaHHAM KOMaHAM Ha OMNEPATUBHE PO3TOPTAHHS KEPIBHUK TaciHHSA
nokexi 3000B's13anuii [17, 20]:

- BKazaTW O€3Me4yHl MICIl YCTAaHOBKHM TMOMKEKHOT TEXHIKU; MPU IIbOMY IMOXKEXKHI
aBTOMOO1LJII BCTAHOBJIIOIOTh Ha O€3Me4Hid BIACTaHI Bl OyAiBedb, CHOPYA Ta IHIIUX
00’€KTIB, Kl MOXYTb 3pYHMHYBATHCh (HE MEHIIIE BHUCOTH IIUX 00’ €KTIB), SIK MPABUIIO, 3

HaBITPSHOTO OOKY;

ApK.
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- o0paru Ta BKa3aTh OCOOOBOMY CKJIaAy HaMOLIbII Oe3meuyHi Ta KOPOTKI HIISXHU
MPOKJIaIaHHs PYKABHUX JIiHIM, TEPEHECEHHS IHCTPYMEHTY Ta 1HBEHTAapIO;

- MOCTIMHO CHIKYBaTH 32 BUKOHAHHSIM 3aXOiB MO0 O€3MEYHOro MpPOBEICHHS
poOIT mijJ Yyac po3ropTaHHS Ha TPAHCIOPTHUX MAriCTpalisiX: aBTOMOOLIl Ta 00JagHAHHS
HE TMIOBMHHI YCKJIAJHIOBAaTH PO3CTAHOBKY CHJI Ta 3aco0iB, Mmoo npulOyBarwTh, IX
30CepeKEHHs Ha OOMOBUX AUISHKAX 1, 32 MOKJIMBOCTI, HE MEPEIIKOHKATH HOPMAIbHOMY
JOPOKHBOMY PYXY. 3a HEOOXIJHOCTI CJiJ BXXUTH 3axOJIB JJIs 3YIMUHKH BCIX BHJIIB
TPAHCIIOPTY, a y pa3l NpoKIaJaHHsA PYKABHUX JIHIA MiA 3aTi3HUYHUMU KOJISIMHU
MOCTAaBUTU TOCTU O€3MeKu 3 JIBOX OOKIB Y3/I0BX 3ali3HUYHOTO TIOJIOTHA JIJIst
CIIOCTEPEXKEHHS 32 PYXOM IOTSTIB Ta CBOEYACHOI'O CHOBIIIEHHS OCOOOBOrO CKIIAAy MPO
iX HAOJIMIKEHHS,

- BCTAHOBUTH €JIMH1 CUTHAJIM JJIS1 CTIOBIIIICHHS MTPO HEOE3MeKy Ta MOBIJOMHUTH PO
HUX YChOMY OCOOOBOMY CKJIaay, SIKMH IMpallloe Ha Moxexi (aBapii 1 T.1.). Y pasi siBHOI
3arpo3u BUOYXy, OOBaIOBaHHS, BCKUTIAHHS, BUKUY 1 T.1H. HETATHO MOJATH BiMOBITHUAN
CUTHaJI Ta BUBECTU OCOOOBHH CKJIaJl y O€3IeUHE MiCIIE.

Kpumiky konozasi3s MOXKEXKHOro TiApaHTa Tpeba BIAKPUBATH 32 JIONOMOIOKO
CHeIlialbHOrO Taka abo JoMa, MpU IbOMY HEOOXIJIHO 3armo0iraT¥ TPaBMYBaHHIO PYK Ta
HIT.

[lig gac onepaTuBHOTO PO3rOpTaHHS 3a00POHSETHCS:

- PO3MOYMHATH HOTO MPOBEICHHS 0 MTOBHOI 3YMTMHKHU TTOKEXHOT' 0 aBTOMOO1JIS;

- OCBITJIIOBAaTH KOJOMSI31 TMOXEKHUX TiPaHTIB, Ta30- 1 TEIUIOKOMYHIKaIii
BIJIKPUTHUM BOTHEM;

- CIIyCKaTuCs B KOJOJSI3b BOJOKOMYHIKaIllM 0€3 130JIF0I0UMX TMPOTHUras3iB Ta
PATYBAJIbHOI MOTY3KH;

- o/IIraTy Ha ce0e JSIMKY MPUETHAHOTO JI0 PYKABHOI JIiHIT TOKEXHOTO CTBOJIA il
yac miiioMy Ha BUCOTY 1 poOOTH Ha BUCOTI;

- iepeOyBaTH IM1/1 BAHTAXKEM I11]1 Yac HOTro MiIOMY UM CITyCKaHHS Ha MOTY3Kax;

- IEPEHOCUTH 1HCTPYMEHT, MOBEPHEHUU POOOYMMH MOBEPXHAMH (PLKYUUMH,
KOJTIOYMMH Ta 1H.) 32 HAmpsIMKOM PyXy, a MOMEpPeyHi MUJIKU Ta MUJIKA-HOXKIBKH - 0e3

YOXJIIB;
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- MOJlaBaTH BOJY B HE3aKpIIJICHI pyKaBa 0 BUXOAY CTBOJBHUKIB Ha BHXIJIHI
no3uiii abo miaioMy Ha BHCOTY (BEpTHUKaJbHI PYKaBHI JIiHII MaiOTh KPIOUTHCS 13
PO3paxyHKY HE MEHIIIE OJHIET PYKaBHOI 3aTPUMKH Ha KOXKHHUI pyKaB);

- MIIMMaTH Ha BUCOTY PYKaBHY JIHIIO, 3alIOBHEHY BOIOO.

ITin gac momaBaHHsS BOAM B PYyKaBHI JIiHII HIABUIIYBAaTH TUCK Tpeba IMOCTYIOBO,
100 YHUKHYTHU TaJiHHS CTBOJbHUKA 1 pO3pUBY pyKaBiB. [logaBaHHs BOaU 03B ONISIETHCS
TITBKH 32 HaKa30M 0e3MocepeHiX HadalbHUKIB.

[ToxkexHl ApaOWHM MarOTh BCTAHOBIIIOBATHUCH Tak, 100 BOHW HE MOTJU OyTH
BiJIpi3aHi BOrHEM a00 HE OMMMHUJIMCH B 30H1 TOPIHHS Y pa3i PO3BUTKY MOXKEXKI.

VY pasi mepecTaHOBKHU MOXEKHUX APAOUH CIIiJI TIOTEpEHKATH PO 1€ THX 0ci0, 110
1HSTUCS IO HUX, BKa3aTH HOBE MICIIE BCTAHOBJIEHHS JPaOWH Ta 1HIII HUIIXU CIYCKY.

3a yMOBHM ICHYBaHHS MOXJIMBOI 3arpo3W BHOYXy TIiJT 4Yac OIEPATUBHOTO
pO3ropTaHHs MPOKJIAJaHHs PYKaBHUX JIIHIM 0COOOBHUM CKJIaJIOM HEOOX1THO 31HCHIOBATH
nepediKKaMu, BUKOPUCTOBYIOUM HAasIBHI YKPUTTS (KaHaBH, CTIHU TOIIO).

[lin wac posropraHHd BIAJAUIEHb Ha CHEIaNbHIA  TEXHINI HEOOX1IHO
JOTPUMYBATUCh JOJIAaTKOBUX 3acOo01B O€3MeKH, 10 BHU3HAYAIOTHCS OCOOJIMBOCTIMU

TEXHIKU 1 BUKJIQ/ICH] B THCTPYKIIISIX 3aBOJIB-BUPOOHUKIB.

BucHoBknu

HasiBHICTB BiJNpaIibOBaHOTO OINEPATUBHOTO IUIAHY TOXKEKOTACIHHS 3a0€3MeYUTh
KepIBHUKA TacCiHHS MOXKeX1 1H(OpPMAILI€l0 MPO ONMEPATUBHO-TAKTUYHY XapaKTEPUCTUKY
OyIMHKY, HaJacTb MOJJIMBOCTI IPOTHO3YBaTH MOXJIMBY OOCTAaHOBKY Ta YITKO
CIUIAHYBaTH OMNEPATHBHI [ii MiAPO3AUIIB MOXKEKHO-PITYBAIBHOI CIY>KOM MO TaciHHIO
MTOXKEXKI.

[loke)KHO-pATYBaNbHI MIAPO3AUIA TMICHA NPUOYTTA [0 MICUA MOXKEXl, IpH
HEOOXI1/IHOCTi, HErailHO MOBUHHI NPUCTYNUTH JO PATYBaHHSA JIOACH, 3alydarouu
MaKCHUMAaJIbHO MOXKJIMBY KUJIBKICTh CHJI Ta 3ac001B. BupilmanbHUM YMHHHUKOM YCIIIIHOTO
MIPOBEICHHS PATYBAIBHUX POOIT € MIBUJKE 30CepPEHKEHHS HEOOXITHUX CHJI Ta 3ac001B Ha

noxkexi. [[ns ycniimHoro npoBeaeHHs pATYyBajdbHUX poOIT Ta racinHg noxex y BIIIT Ta
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BUCOTHHUX OYIBJISX B YCIX BUIIQJKaX HEOOX1HO CTBOPIOBATH IITA0 Ha MOXKEXKI.

[Tomava Boau 11 TaciHHS MOXKEX A0 BEPXHIX 30H OYyAIBEIb MOXKE MPOBOTUTHUCS 32

pi3HI/IMH CXECMaMH OIICPATHUBHOI'O PO3rOPTaHHA 3 YPAXYBAHHAM 00CTAaHOBKH Ha ITOXKEXKI.

KI'TI, HIII, HT noBuHHI 00patu HaWOULIbII pALliOHAIBHY CXEMY IOAadl BOTHETaCHHUX

PEYOBHH TS 3a0e3MedeHHs 0e3nepeOiifHoT 1X 1Mojadl Ha ONepaTUBHI A1UTHHUIIL.

Buwm.

Apk.

Ne 0okym

ITion.

Jlama

HYL3Y. 2. 25-13/19.109. ITaAPT. Pl13-01

ApK.

65




4. PO3PAXYHOK CHJI TA 3ACOBIB JIJIsI BAKOHAHHSI ONEPATUBHUX I

B po3aini HaBeneHO po3paxXyHKH YHUCEIbHOCTI 0COOOBOTIO CKIIAAy MiIPO3ALIIB Ta
MPOITYCKHOT 31aTHOCTI MOXKEXHOI TEXHIKU JJI1 IPOBEIACHHS PATYBaJIbHUX POOIT, a TAKOXK

PO3paxyHOK HEOOX1THOT KIIBKOCTI 3aCO0IB PSITYBAaHHS 3 BUCOTH.

4.1. Po3paxyHoK CHJI Ta 3ac00iB JIJIsl TACiHHSA MOXKeEXi

Po3paxyHok cui Ta 3ac001B BUKOHYIOTH 3TiTHO 3 3arajJbHONPUHHSITO METOIUKOIO
[23, 26, 27, 30, 34]. Ilix 9ac ioOro BUKOHAHHS CJiJ BHKOPHUCTOBYBAaTH JaHi, IO
B1JIOOPaKEH1 y IAaHOMY PO31Jl Ta BpaXOBYBaTHU TaKl OCOOJUBOCTI:

KUIBKICTh CTBOJIIB JUUII TAaClHHS TIOXKEXKI BH3HAYAETHCS BUXOIIYM 3 YHCTA
MPUMIIICHh IO TOPATh, IUIONI TOXKEXKl Ta IHTEHCHUBHOCTI TIOJaBaHHS BOAU (IS
KUTJIOBUX Ta aJAMiHICTpaTUBHUX OyniBens |-l ctynensa Boruectiiikocti I°= 0,06-0,08
/(M?-c);

JUIS KOHTPOJIO 3a pOOOTOI0 JIiHIA HEOOXIJHO BUCTABJIATH TMOCTH 3 PE3CPBHUMU
pyKaBaMH 3 pO3paxyHKY OJIMH ITOCT Ha OJWH PYKaB JIiHi1, MPOKJIaACHUN BEPTHKAIBHO;

y 3B’S3KYy 3 THUM, IO TiJ] 4Yac PO3BIAKK TIOXKEXKI OJHOYACHO BUKOHYIOTHCS
MOIIYKOBO-PATYBAJIBHI 3aX0/IM Ta POOOTH 3 TACIHHS MOXKEX1, PO3BIAYBAILHO-PATYBAIbHA
rpymna MoBHUHHA CKJIAAATUCh 13 4—5 0ci0;

MOTPIOHY KUIBKICTH OCOOOBOTO CKJIAMy JJjIsi 3a0e3MedeHHs OnepaTUBHHUX AiN Ta
PATYBAaHHS JIFOICH MPUUMAIOTh 3 BpaXyBaHHSIM 00OCTaHOBKH Ha TMOXKEKI;

miJi 9ac TOJaBaHHS BOTHETAaCHMX pPEUOBHMH HA BHCOTH BpPAaXOBYBATH CXEMHU
OIEepaTUBHOTO po3ropraHHs (puc. 3.3) Ta mani Tadi. 3.7, AKIIO cXeMa OOUPAETHCS 3T1THO
YMOB KOHKPETHOI 0OCTaHOBKH MOXKEXK1 CIiJ] 371ICHIOBATH PO3PaXyHOK HACOCHO-PYKaBHOI
CUCTEMHU 32 HACTYIHOIO METOIUKOIO.

1. Hamip Ha Hacoci MOXEKHO-PATYBAIHHOTO aBTOMOOLNISA, BCTAHOBJICHOTO Ha

IOKCPCIIO BOJOIIOCTAYaHHA, BU3HAYAECTHCA 3d4 (bOpMYHOIO:
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B 2
H, = NpMﬂSPYKQ +H,,, (4.1)

ne H) — Hamip Ha Hacoci HOXKEXHO-PATYBAJIBHOIO aBTOMOOLNA, SKHH 3abe3nedye

nepeKkaTyBaHHs, M BOA. ¢T.; N — KUIBKICTb IOKEKHHUX PYKaBIB B OZHII MaricTpaibHii
¢ e 2 .
minii, wr; S, Q° — BTpaTH HANopy B OJHOMY IOXEKHOMY PyKaBi (IPOryMOBaHOMY,

niametpoM 77 MM) MarictpanbHoi JiHIT gosxkuHOr 20 M; H,  — Hamip Ha KiHII

MaricTpajbHOI PYKaBHOI JiHIT (MPUIAMAETHCS 3aJIEKHO BiJ] CIOCOOY MEepeKavku), M BOJ.
CT., ane He MeHmI 10 M BoJI. CT.
2. BiacraHp MK NOXEKHO-pATYBAIBHMMU MAallMHAMM, W10 MpPaLIOOTh B

MepPeKavyKy, BABHAYAETHCS 32 (POpPMYIIOrO:
N, =[H—(H, +Z)] /SPYKQZ , (4.2)

ne N, — BIACTaHb MDK IOKEKHO-PATYBAJIbHUMH MAIIMHAMM y CHUCTEMI MEpEeKadyBaHHs

(y pykaBax), mT; H) — Hamip Ha HacoCi MOXEKHO-PATYBUILHOTO aBTOMOOLIIS

H

BCTAHOBJICHOT'O Ha JDKEPENO BOJOIIOCTAa4YaHHS, M Boa. cT.; H_  — Hamip Ha KiHI

BX
MaricTpajgbHOI PYKaBHOI JiHIT TpU BXOMI JO BCMOKTYBaJbHOI TMOPOXHWUHU HACOCY
MOXKEKHO-PATYBAIBHOI'O aBTOMOOLIA, M BOA. CT.; Zy - migiom (+) abo cmyck (—)
MICIIEBOCTI Ha IIISXY MepEeKayyBaHHS, M.
3. Hamip Ha Hacoci TOJIOBHOTO MOKEKHO-PATYBATLHOTO aBTOMOOLIIST BU3HAYAETHCS
3a (hopmyIoro:

roJ 2
H, = = NpMﬂSloy Q"+ HpT +H,,+Z

K

(4.3)

CTB !
ne H.”" — Hamip Ha HAacOCI MOKEKHO-PATYBATLHOI'O aBTOMOOLUISA, IKUI 3IIHCHIOE MOauy
NpUIaaiB TaciHHSA, M BOJ. CT.; NpMﬂ — KUIBKICTh TIOXKEXHUX PYKaBIB B OAHIN

MaricTpajpHii miHii, mT;, H, — Hamip y po3raayKe€HHs 3 ypaXyBaHHSAM BTPaT HAIopy y
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pyKaBax BiJl Hacoca MOXEKHO-PATYBAJbHOI'O aBTOMOOLIS BCTAHOBJIEHOIO Ha JIXKEPEJIO
BOJIOTNIOCTAYaHHSI O HACOCY T'OJIOBHOTO MOXKEKHO-PATYBAJIBHOI'O aBTOMOOLISI Ta BUTpAT

Hamopy y poOouMX pYyKaBHUX JiHIsAX, npuiimaerbess 10 m Boxm. cr.; H_ — Hamip y

CTB

NpwIagiB racinug, npuiiMaerscs 40 ™ Box. cT.; Z., — BHCOTa HiAHAOMY HpHIIAJIIB

CTB
TaclHHS, M BOJ. CT.
Ilpukiag po3paxyHKy nOTPiOHOI KiJILKOCTI CHJI Ta 3aC00iB.

BuxiaHi nasi.

[Toxxexa BuHUKIIA Ha 15-My noBepci 16-Tu MOBEPXOBOr0 KUTIOBOrO OYyIUHKY [-r0O
CTYINEHIO BOTHECTIWKOCTi. Bucora moBepxy ckmamae 3 merpa. Ha moMeHT npulOyrTs
IEPIIOrO TOXKEKHO-PATYBAIBHOIO MiAPO3ainy Iioma moxexi ckmamama 105 m? i
IOXBUIMHK 30inbinyBanach Ha 4 M2 Tacinbs 3apilicHioeThes crBomamu PCK-50, mpu
Hariopi y ctBona 30 M Boa. cT. (Qews = 3,2 n/c) Yac omepaTHBHOTO PO3TOpTaHHS
MPUHAMAEThCA 3 PO3pPaxyHKY 3a OJHY XBWJIMHY — OJMH ToBepx abo 100 wmerpiB
MaricTpaiibHOi JiHIT 1O Topu3oHTaml. [lnsg mpokIagkd MariCTpaJbHUX — JIHIN
3aCTOCOBYIOThCS MPOr'yMOBaH1 pykapa giamerpom 77 mm. J{is 3abe3nedeHHs] mOTpiOHHUX
BUTpAT BOJAM HA IMOKEKOTaCIHHS BUKOPUCTOBYIOTHCS TIAPaHTU (BOJOMPOBITHA MEpEexka:
KibleBa giamerpoM 200 Mm, Hamip y mepexi 20 M BOJI. CT., JIBa MOXEXKHUX T1JIpaHTH

po3tamoBani Ha BiacTani 90 Ta 150 m.

BusHaunt noTpiOHY KIIBKICTh CHJI Ta 3aco0iB IS JIKBIAAIT MMOXKEX1, HAIlp Ha

Hacocax MOXKEKHO-PATYBAIbHUX aBTOMOOLUIIB, BUKOHAaTH CXEMY PO3CTAaHOBKH CHJI Ta
3ac001B Ha MOMEHT Jiokauizanii (puc. 4.1).

1. Buznauaemo mionry moxexi Ha MOMEHT BBEJICHHS MEPIIUX CTBOJIB:

S, =S +V,1,, =105+4-18 =177 m?,

ne SL — IO MOXeXi HAa MOMEHT NpUOYTTS MOKEKHHX Migpo3miniB, Mm%V, —
MIBHIKICT 3POCTAHHSA TUTOMIi TIOXKEKi, M%/XB; T, ,, — 4ac OMNEPaTHBHOTO PO3TOPTAaHHS, XB

(mpuiimaemo 16 xB juist posropTaHHss Ha 16 moBepx Ta 2 XBUJIMHU Ha OINEpPaTUBHE

PO3rOpTaHHs BiJl JKEpesia BOJONOCTaYaHHs J10 OYJUHKY).
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2. BuzHauaemo moTpiOHY BUTpaTy BOAM JJIS JIOKaji3allli MOXKeX1 Ha MoBepci, 110

TOPUTB.

Q™ =S, 1% =177.0,06 =10,62 /.

TOTp

3. Busznauaemo kuibkicth ¢TBOIB PCK—50 Ha raciHus:

e _ e /QCTB s =10,62/3,2 = 3,3 npuiimaemo 4 creona b.

crB.b T nmp

4. Busnauaemo kuibkicTh cTBOIIB PCK-50 Ha 3axucr.

3Bakarouu Ha Te, 1m0 gaHa oynisis [-ro CB, mpuiiMmaemo mo ogHomy crBosty PCK—

50 na 3axuct y 14-it Ta 16-ii noBepxu. B ninomy npuiimaemo N> - =2 ctBona b.

ctB.b
5. Busnauaemo 3aranbHy KiuibKicTh cTBOJIB PCK—50 Ha raciHHs mokexi Ta 3aXUCT

MOBEPXIB:

3ar
ctB.b T

3ax
ctB.b

=Ngo g + =4+2=6 crBomis b.

6. Busnauaemo ¢GakTUYHy BUTpaTy BOJM, IO MOJAETHCS HA TaCiHHSA MOXKEX1 Ta

3aXHCT:

ng N Qg =6-3,2=19,2 n/c.

7. Bu3HaYaeMo KUIBKICTh TMOXEKHO-PATYBAIBHUX aBTOMOOUTIB Il mojadi 6

crBoiiB PCK-50.

N =N . /6=6/6=1 AL,

ne 6 — kubKicTh npuiadiB (ctBosiB PCK—50), mo momaeTbest Bi OJHOTO TMOXKEKHO-

PATYBJIBHOT'O aBTOMOOUJIS 3 BUKOPUCTAHHSAM MOTO HA TMTOBHY TAKTUYHY MOXKJIUBICTb.
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8. BpaxoByrouu, 110 TaciHHS MOXEX1 BiIOyBaeTbcs Ha 15-My moBepci, a BHUCOTa
MOBEPXY CKJIaaae 3 M, BU3HAYAEMO MOTPIOHUIT HaIlip Ha HACOCI:
Hy, =H o + NS, Q% + Z, + Z,, 5 =40+10-0,015-(3-3,2)* + 0+ (14-3+1) =
=40+10-1,85+43=40+18,85+43=101,85 mBOI.CT.,

ctB.b

me N, — KUIBKICTh PYKaBIB y MariCTpalbHIi JIiHII MPOKJIAICHUX 110 TOPH30HTANI Ta

BEPTHUKAI, IIIT.

N, =L,12/20+ N 12/20=90-1,2/20+14-3-1,2/20=5,4+3,12

II0B h II0B

npuiimaemo N =6+4=10 pykasis.

Tak sk Hamip Ha Hacoci, IO MOTPIOHUN AT CTBOPEHHS HEOOXIIHUX BUTpAT,
nepesuinnye HopmatuBHe 3HadeHHs (90+100 m Bom. cT.), TO HEOOXiHO OpraHi3yBaTH
nepekavyyBaHHS BOJM BiJ TOXEXKHO-PATYBAJIHHOTO aBTOMOOUISA yCTAaHOBJIEHOTO Ha
TIPaHT 10 BCMOKTYBAJIBLHOI MOPOKHUHU HACOCY TMOXKEKHO-PSATYBATHHOTO aBTOMOOLIIS
yCTaHOBJIEHOr 0 0111 OynuHKy mig HamopoM 10 + 30 M Box. CT.

Takum auHOM, 11 3a0€3MedeHHs Oe3nmepeOiiHOl moaul BOIU JIs TaCiHHS MOKEKI
BHU3HAUEHOI KUIbKICTIO mnpuianiB raciHHsg (6 PCK-50) mnorpiOHO 2 mNOXEXKHO-
pATYBaJIbHUX aBTOMOOLIIS.

9. Buznayaemo KUIbKICTb 0COOOBOTO CKIaIY:

N =N Z?EAB(FIBC) 3+ Nysrmel+ Nens2+N

OC.CKIJI 1+N3B:
=4.3+4-1+2-2+2+2=24

posr

npuitmaemo 24 ocoou.

10. BuzHayaemo KIJIbKICTh BIIILJIEHb OCHOBHOI'O NMPHU3HAYCHHS

N.. =N / 4=24/4=6 Biguineus.

B1a
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Takum 4YwmHOM, I TacCiHHS JaHOI TOXKEX1 HEOOXITHO 3alyduTH JI0 TaciHHS
MOXKEeX1 IMICTh BIAAIJIGHb HAa OCHOBHUX TMOXEKHO-PITYBAJIbHUX aBTOMOOUISX.

Honatkoso, migpo3ain Ha AJI-50 a6o AKII.

nr-100
K-200
6§
N

Peseps

Puc. 4.1 — Cxema nogaBaHHs 3ac00iB raciHHsl i1 Yac mo:xesxi y 0yaiBJi miaiBueHoi N0BepXoBOCTi

4.2. Po3paxyHoOK HeOOXiIHOI KiJ1bKOCTi 32c00iB pSITYBaHHS 3 BUCOTH

Meton po3paxyHKy € yHIBEPCAIbHHM Ta HE OPIEHTOBAHWM Ha KOHKPETHUU THII
npuctporo [18]. Bubip 3aco0y psTyBaHHS 3MIHCHIOETBCS 3 MIpKyBaHb 3a0€3MeUeHHS
MaKCHMaJbHOI Oe3MeKH Ta BU3Haua€e CocoOU 3aCTOCYBaHHS 3ac001B pATYBaHHS 3 BUCOTU
K TIOKESKHO-PIATYBATBHUMH CITY>KOaMH, Tak 1 IPUBATHUMH O0COOaMH B 1HJIUBIAyaJIbHOMY
TOPSZIKY

OnTuManbHE OCHAIEHHS 3ac00aMH PATYBAHHS 3aJICKUTh BiJl MOXJIMBUX CXEM
pO3BUTKY Haa3BU4aitHO1 cutyarlii (HC) Ha KOHKpeTHOMY 00’ €KTI.

Tunm 1 KUIBKICTh PATYBaJIbHUX MPUCTPOIB, HEOOXITHUX IS PATYBAHHS JIOACH 3

OynuHKy y pa3i BuHukHeHHs HC, BU3Ha4arOThCS HACTYITHUMHU (paKTOpaMu:
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KOHTHMHTEHTOM JItOJIeH, 1m0 mnepeOyBaioTh y OyauHKY (00’€KTOBOMY MYHKTI
MO>KEXKOTaciHHsI a00 MOCTy O€3MeKn) 3 ypaxXyBaHHIM iX BiKy Ta ()i3HUHOTO CTaHY;

KUIBKICTIO JIIOJIEH, SIKI 3 PI3HUX NPUYUH HE MaIOTh MOXJIMBOCTI 3aJIUIITUTH
OyZIMHOK 32 pO3paxyHKOBUH Yac eBaKyarlii;

4acoM PyXy JIIOJUHU BiJ HAMOUIBII BIJJAJIEHOTO MPUMIIICHHS 10 PATYBAIBHOIO
MPUCTPOIO;

94acoM IiIFTOTOBKH PATYBAJIHLHOTO MPUCTPOIO 10 POOOTH;

4acoM CITyCKaHHSI TepIIoi JIIOIUHU Ha (y) pITYBaJIbHOMY IPUCTPOI, XB.;

MPOMYCKHOIO CITPOMOKHICTIO PATYBALHOTO MPUCTPOIO;

TPaHUYHO JIOMYCTUMHM YacCOM MPOBEICHHS PATYBAHHS.

vy BUIIAJKY, IO pO3PaXOBYETHCA, IOBUHHA BUKOHYBATUCh HACTYITHA YMOBA.

N S Npo3p, (4.4)

ne: N — KUIBKICTh JIFOJIeH, 0 HEe MaloTh MOXKJIMBOCTI 3amumuTi 30Hy HC y mratHomy
peXHMI, MaKCUMajlbHA KUIBKICTh JIIOJEH, 3a0J0KOBAaHMX B 00’ €KTOBOMY ITYHKTI
no)kexxoracinas, ado 10 % Big MakCUMabHO MOXKIJIMBOI BMINTYBAaHOCTI OYJIHWHKY, OCi0;
Nposp — pO3paxoBaHa KUIbKICTb JIFOACH, 10 MOXKEe OyTH €BaKylioBaHa 3ac00aMU pATYBaHHS

3 BUCOTH.
Nposp= N1 Q1 t1 + N2 Q22+ N3 Qa3 tz3 +..... N Qi ti, (4.5)
Je: Ni — KUTbKICTh PATYBaJIBHUX MPUCTPOIB OJHOrO TUIy; Qi — MPOIYyCKHA CIIPOMOXKHICTh

PSTYBILHOTO TPHCTPOIO TMEBHOTO THUNY, 4YOJ./XB, ti — TpaHUYHO JOMYCTHUMHUN dac

IMPOBCACHHS PATYBAHHA I PATYBAJIBHOTO IIPUCTPOIO IICBHOI'O TUITY, XB.

ti = tpsryn - (tpyxy + thinr + tCl‘IYCK)l (46)

ne: thurys — Yac pATyBaHHS, 3a SKUK HeOesneuHl (aKTOpu TOXKEXKl HE BCTHUTHYTH

JOCATHYTHU KPUTUYHUX 3HAYCHD Y 30H1 3HAXO/P’KCHHS THUX, KOI'O PATYIOTbH (BI/IBHa‘{aeTLCH
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IUIIXOM PO3PAXyHKY JO JOCATHEHHS TPAaHUYHOrO 3HAYEHHS Xo4ya O OJIHOro 3
HeOe3neuHnx (akTopiB MOXKEK1); lpyxy — YaC Pyxy JIOAMHH 10 HAWOUIBLI BIAJATIEHOTO
PATYBAJIBHOTO MPUCTPOIO, XB.; lnjxr— YaC MIATOTOBKHU PATYBAIBHOI'O IPUCTPOIO 10 pOOOTH,
XB; tenyex — YaC CIyCKaHHSI MIEPIIOT JTIOIUHU Ha (Y) pSITYBaJIbHOMY IIPUCTPOI, XB.

3a HEMOXJIMBOCTI 4YITKO BH3HAYUTH KUIBKICTh JIIOJICH, SIKI 3HAXOJATHCA Y
HeOe3nmeuHi 30H1, pekoMeHyeTbess TpuiMaTi N = 0,1 Nasar, TOOTO BCTAHOBHUTH KUTBKICTh
PATYBJIBHUX TMPHUCTPOIB, M0 3a0€3MEUyI0Th MOXIUBICTh pATyBaHHs 10 % mromeit Bin
MaKCUMAaJIbHO MOYJIMBOT BMICTKOCT1 OYJAMHKY.

[lix yac po3paxyHKy IIBHIKICTh PyXy JIOAWHH IO TOPU3OHTAJHHOMY NUIIXY Ta
cxollax IoHU3Y ciia npuitmatu 60 M/XB, a o cxogax yropy — 30 M/xs.

MakcumanbHl 3HAYEHHS MNPOMYCKHOI CIIPOMOYKHOCTI PATYBaJIbHUX IPUCTPOIB,
HABEJICHUX Y TEXHIYHIM JOKyMEHTallii, IMiJ Yac pO3PaxyHKIB PEKOMEHYETbCA
3MeHITyBaTu “noripmryBatu’” y 1,2 — 1,5 paza. [Ipu nonepenaromMy BUOOpI pATYBaIBHOTO
IPUCTPOIO (TPYNHU MPHUCTPOIB) PEKOMEHAYEThCSI BUKOPUCTOBYBaTH pUCYHOK 4.2. Ilo Bici
a0cuuc 3a3HaueHa cepeHs NPOAYKTUBHICTh MPUCTPOIB, IO BiCl OPAUHAT CEPEIHS BUCOTA
CITYCKY, III0 TOTTYCKA€THCS AJI1 KOXKHOTO KOHKPETHOTO THITY PATYBAIBHOTO TPUCTPOIO.

[1ig gac BuOOpPyY 3ac00y psATYBaHHS 3 BUCOTU HEOOXITHO BPaXOBYBATU Ta CYBOPO
JOTPUMYBAaTUCh HACTYITHUX BUMOT':

1. Yac pATyBaHHS BH3HAYAETHCS PO3PAXYHKOBUM IUISIXOM, BiH HE IOBHUHEH
NIEpEeBUIITYBaTH 3HaUCHHs, Koiu HeOe3neuHi ¢pakropu HC mocarHyTh KpUTUIHUX 3HAYCHD
y 30Hi, JIe 3HAXOJIATHCS Ti, KOTO PATYIOTh.

2. Ilig gac po3mimieHHs1 3aco0iB PSATyBaHHS 3 BHUCOTHM Ha OO0 ’€KTOBHUX ITyHKTax
MOXKEXKOTaclHHSA a00 mocTax Oe3neKkr MOBHMHHI OyTH mependadeHi MpOTUTIOKEKH] JIBEpI,
0 CaMi 3aYUHSIIOTHCS Ta HE MOXKYTh 3aMHKATHCS, 3 MEXKEI0 BOTHECTIHKOCTI HE MECHIIC
0,75 ron.

3. Micus po3MilIeHHs] pATYBIbHUX MHPUCTPOIB MOBUHHI BU3HAYATHUCh 3 YMOBH
3a0e3MeueHHs MIHIMaJIbHOTO Yacy pSATYBaHHS.

4. Micus po3MILIEHHS PATYBAJIBHUX MPUCTPOIB MOBHMHHI MAaTH MOKa3HHUKU Ta

aBapiifHe OCBITJICHHS.
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5. Ha nmmanax eBakyariii MatoTh OyTH 3a3Ha4€H1 MICISI PO3MIIIIEHHS PATYBaJIbHUX
IPUCTPOIB Ta NUIIXU MPOXOY 0 HUX.

6. Y Micusix pO3MILICHHS KOXXHOTO PATYBAJIbHOIO MPHUCTPOI0 MOBUHHA OyTH
tabaumuka (iHdopmaliifHe Tabi0) 13 3a3HAUYCHHSM MOCHIOBHOCTI AIN JIIOAEH, SKHUX
PATYIOTH, M1 Yac MiArOTOBKU MPUCTPOIO IO pOOOTH Ta CIyCKaHH1 Ha (y) HbOMY.

7. ParyBambHI mOpUCTPOi MOBMHHI OYyTHM TMpale3JaTHUMHU Yy  CKJIAZHUX
METEOpOJIOTTYHUX yMOBax (miJBUIIlEHA a00 TIOHIKEHAa TemIeparypa, JOIl, CHIT,
M1JIBUILIEHE BITPOBE HABAHTAXKCHHS).

8. PsaryBanbHI mpUCTpOi MOBUMHHI OYTHM MOCTIHHO TOTOBI 0 3aCTOCYBAaHHS 3a
IpU3HAYCHHSIM.

9. ParyBanbHI IPUCTPOi MOBUHHI OyTH aBTOHOMHUMHU (HE3JICKHUMU BIJ JKEPEI
CHEeprii, pO3TalIOBaHUX y ILOMY K OYAMHKY).

10. HeoOxinHO mepenadavyaTv MOKIUBICTh 3aCTOCYBaHHSI PATYBAJIbHUX MPHUCTPOIB
HEMATOTOBJICHUMH JIIOAbMHU.

11. KpimjeHHs: psATyBaIbHOrO MPUCTPOIO 110 OyiBii MOBUHHO BUTPUMYBATH
HaBanTaxeHHs 8,83 kH - N (N — makcuMmanbHO JOMyCTHMa KUIBKICTh JIFOJIEH, IO
OJTHOYACHO CIYCKAETHCS 32 JOMTOMOTO0 MPUCTPOIO).

13. KoOHCTpyKTHBHE BHKOHAHHS Ta PO3MIIICHHS PATYBAJIbHUX TPUCTPOIB HE
MMOBMHHO 3aBa)kaTu poOOTI aBapiiHO-PITYBAIBLHUX IT1IPO3I1TIB.

14. PsaTyBanpH1 NPUCTPOi HE TOBHHHI CTBOPIOBATH 3arpo3u ISl 3710POB’S Ta KUTTS
JIFOJICH TMICIISI 1X 3aCTOCYBaHHS.

15. O6rpyHTOBaHICTh BUOOPY THIY Ta KIIBKOCTI 3aC001B pATYBaHHS MMOBUHHA OyTH
M1ATBEPIKEHA PO3PAXYHKOM.

16. 1o excrutyartaiiii 3aco0u pATyBaHHS MPUIMAIOTHCS Y BCTAHOBJICHOMY TOPSIKY
3 000B’I3KOBUM IMPOBEJICHHIM HAaBYAIbHUX CITYCKIB.

17. VYupapmiHHS pATYBaJIbHUMHU TPUCTPOSIMHU, 3a MOXIHMBOCTI, ITOBUHHE

3MIICHIOBATUCH 3BEPXY 0CO0aMH, SIK1 PATYIOTHCS, 3HU3Y PATYBAIbHUKAMH.
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Bucora covckv m
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[Ipuctpoi arperatHo-KkoMO1HOBaH1

ITpuctpoi psaTyBanbHI pyKaBHI

[TpucTpoi kKaHaTHO-CIYCKOBI

[THeBMaTHYHI CTPHOKOBI PATYBaIbHI MPUCTPOL

JlpaGunu HaBICHI ITOJKEXH1 PATYBaJIbHI

PsryBaibHi k01001

> [IpoayKTHBHICTB JI101/XB

Pucynok 4.2 — Cdepa 3acTocyBaHHsI IPUCTPOIB PATYBAHHS 3 BUCOTH Pi3HUX THIIB

(32 BUHSITKOM CTPHOKOBHX PATYBAJbLHUX NPHUCTPOIB, JiTAJIbHUX aNlaAPATIiB Ta HETPAAMUIHHUX

3ac00iB pATYBaHHS)

Buwm.
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Jlama

ApK.

HYL3Y. 2. 25-13/19.109. ITaAPT. Pl13-01 75




Ipuxiaan po3paxyHKy KiJIbKOCTI pATYBaJIbHUX NMPUCTPOIB.

Buximgai naui.

Bucotnuii 25-nmoBepxoBuil OyIMHOK 3 MIJBaJbHUM Ta TEXHIYHHUM MOBEpXaMu, y
AKOMY TIepe0adyeHo Bl HE3aIMMIIIOBAJIbHI CXOJIOB1 KJIITMHHU, BCTAHOBJIEHI Ha BUCOTY
OYIUHKY.

3a pe3ynbTaTaMu 00CTEXEHHsI OYJI0 BUSIBJICHO, 110 00’ €MHO-TIJIaHYBAJIbHI PIIIICHHS
OynuHKY He 3a0e3nmeuyroTh Oe3NmeYHUX YMOB €Bakyallli Jrofed y pa3l BUHUKHEHHS
MOXKeX1 y TiABATBHOMY Ta Mepmomy moBepxax. [Ipym 1boMy SIK OCHOBHA MPHUYHMHA
HE3aJ0BUIHHOI OILIIHKM, 3a3HaYy€Ha BHCOKA PO3PAXyHKOBA HIUIbHICTh MOTOKIB JIIOACH Yy
CXOJIOBUX KIIITUHAX OyAuHKY. OKpiM TOro, MOXJrBe OJIOKyBaHHs 46 CcriBpOOITHUKIB Ha
16 moBepci.

[TpuiiHATO pimIeHHS SK OJAMH 3 KOMIIGHCAIIHUX 3aXO0JiB OpraHizyBaTH Ha 16-my
nmoBepci OyauHKy (BHUCOTa BiJ TMOBepxHI 3emii — 56,3 M.) 00’€KTOBUM ITyHKT
noxkexxoracinas. [lig yac oOCTexeHHS BHU3HAYEHO, 10 HAWHOUIBIN 3pyYHUM MICIIEM €
MICLIE€ TYIUKOBOTO KOPUAOPY HOBEPXY.

3a monepeaHIM BUOOPOM PITYBAJILHOTO MPUCTPOIO IS 3[1MCHEHHS PATYBAJIbHHUX
poOiT, BIAMOBIAHO JIO0 PHUCYHKY 4.2, BH3HAYCHO, IO HA 3aJIaHili BHCOTI MOXYTh
(GYHKUIOHYBATH TPU TUIIU MPUCTPOIB:

MPUCTPOI arperaTHo-KOMOIHOBaHI;

MPUCTPOI pATYBAJIbHI PYKaBHI;

MPUCTPOi KAHATHO-CITYCKOBI.

Jlo OCHaIleHHS MYHKTY TOXKEXKOTAaCiHHS, SK HAWOUIBII ONTHMAaIbHI, MPHIHSITI
MIPUCTPOI pATYBaIbHI pyKaBHi. [IpucTpiii paTyBaIbHUN pyKaBHUN KOHTEHHEPHOTO TUITY 3
MOBOPOTHUM MaiJlaHYMKOM. Bupi® y pexxumi O4iKyBaHHS TOBHICTIO PO3MILIYETHCS B
cepeiuHi OyIMHKY, HE MOPYIIYIOUH ii 30BHIIIHEOrO BUIIIAAY Ta 3aiiMac He Oinbme 0,5 m?
KOPHCHOI ILJIOLI].

[Tpunyckaemo, o N = 46 ociO.

Yac psaTyBaHHS BH3HAYEHO LUIIXOM PO3PaxyHKY, SIK HaWMEHIIMM 4Yac HACTaHHS

MePIIOTo 3 HeOe3neuHuX GaKkTopiB MOKEKl - {parys = 10 XB.
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3a pe3yJbTaTaMu MPOBEJACHUX BUMIPIOBaHb BIACTaH1 BijJ HAWOUIBIN BiJJAJICHOIO
OPUMIIIEHHSI [0 PATYBAJBHOTO MPUCTPOIO PO3PAXYHKOBUH dYac pyXy JIOAUHU thyxy
cranoBuTh 0,5 XB.

3 TEXHIYHOI JOKYMEHTAallli Ha BUPIO OTPUMYEMO HACTYIIHI JaHi:

Yac miirotToBKu 10 poooTH - thixr = 1 XB.

IBUIIKICTh CITyCKaHHS y pyKaBl BiJ 1 10 5 m/c, 00upaeMo yac ciyCKaHHS NepIIoi
JIIOJTMHM 13 3a4aHO01 BUCOTH - Lenyex =~ 0,5 XB.

MakcumanbHa mpomyckHa cnpoMmoxHicTe (Q) — 15-20 ocib, ski HE MaroTh
cCHeliaibHOi MAroToBKH, 3a | xB. Jlng 3xiiicHeHHs po3paxyHKy mnpuiiMaemo Q=10
YOJL./XB.

Po3paxoByemo yac, SKui 3aUIIUBCS AJI PATYBaHHS JIOACH:

t= 10-(0,5+1+0,5) = 8 xa.

OckinbKHu Hepen6aqu0 OCHAIlICHHA 00’exTa OOIHOTHUIIHUMH IIPUCTPOAMH, TO

dopmyna (4.5) MaTUME TaKUN BUTIIAL:

Np03p = n'Q't = n108,

Hexai N (KUIbKICTh PATYBAJTILHUX MPUCTPOIB) TOPIBHIOE 1, TOI OTPUMYEMO:

OTtpumane 3Ha4eHHS TiacTaBiasieMo y dopmyny (1),

N < Nposp 46 <80

Pesynbratn po3paxyHKy cBig4aTh, IO JJIs OC3MEYHOTO €BaKyHOBaHHS JIFOJCH IIif

yac BuHUKHeHHsI HC 10cTaTHhO BCTAHOBUTH OJIMH PYKAaBHUM PATYBAIBHUI MPUCTPIH.

ApK.
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4.3. Po3paxyHOK 4acy NpoOBeleHHsI eBakyalii Joged 3 BHKOPHCTAHHAM

MOKEKHOI aBToApadunu Ta apromigiiimaya (A/l ta AKII)

Cymapuuii yac T. omepauii 3 pSTyBaHHS JIOJEH 3 yCIX MICIb 30CEpEKEHHS 32

JIOTIOMOTO0 OJTHOT'0 3aC00Y PATYBaHHS:
Kl Kl Kl KZ KZ KZ
TC:Zt1+ZtZ+ZT¢+Zt2+Zt4+Zt6, (4.7)

ne: t1 — yac mpuBeACHHS PATYBAJIBLHOTO 3ac00y y poOouunii cTaH y HeoOxigHOMY Micti (Y
cepennboMy 120 ¢); t2 — gac migiioMy, MOBOPOTY Ta BUCYBaHHS PATYBAJIBHOTO 3ac00y 10

MiCH}I 30CCPCAKCHHA HIOHCﬁ, SAKUX PATYIOTh!:
t2= hiVy (4.8)

ne: h — Bucora BucyBanHs, M; Vi — HIBUAKICTh BUCYBaHHsA (B cepenubomy 0,3 m/c); Ty —
(GakTUUHMI Yac CIyCKY Ha 3€MJII0 BCIX JIIOJEW 3 OJHOIO MICISl 30CEpE/KEHHS 3a

JIOTIOMOT OO aBTOITAiiiMaya;
Ty =II-n-h-k, (4.9)

ne: Il — mpomyckHa 3IaTHICTh PATYBaJdbHOTO 3aco0y; N — KUIBKICTh JIIOJAEH, W10
30CepePKeHI B OJHOMY MicIli Ha BHCOTI h MerpiB; K — koedilmieHT 3aTpUMKH, IO
BpaxoBye 30UIbIICHHS Yacy CIYCKY Ha 3€MIII0 32 PaxyHOK BTpaT 4dacy IMiJ 4ac BXOAY
JIONEH y pATYBaIBHUM 3aci0.

@aktnyHui 4yac Ty CIYCKy Ha 3€MII0 IIEpLIOl JIFOJWHHU, SIKY PATYIOTH 3a

JIOTIOMOT OO TT0’KEKHOI aBTOAPAONHM:

Ty = 61T h-1.k, (4.10)
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®daktuyHuii yac Tyn CIycKy Ha 3eMITI0 N — 1 JIIOAMHM, SIKY PATYIOTH 32 TOIIOMOT'OIO

aBTOAPaOUHU:

Ten = Tg1+6I1- hy(n-1)K, (4.11)

ne: hy = 3 M — BigcTaHb 1O BEPTHKAII MIX JIFOJbMH, SIKI CIYCKAIOThCs; t4 — yac 3CyBy,
TIOBOPOTY 1 OIyCKaHHS PATYBajabHOIO 3ac00y (t4 = t2); ts — yac npuBeACHHS PATYBAJILHOTO
3aco0y y TpaHcnoprabenbHuii cran (s = ty).

Yac nepenuciiokarlii paTyBaJbHOI0 3aco0y 3 OJIHI€T MO3UIIIT HA THIITY:
ts = S/Vn, (4.12)
ne: S — BiACTaHb mepeauciokarii, M; Vn — mBuakicth nepeauciokarti (0,5 m/c); Ky —
YHICIO MICIh 30CEpeKEHHS JIIoJIeH, AKUX pATyIoTh, K2 — yucno mnepemuciokariii

pATYyBaJIbHOTO 3ac00y 3 oaHi€ei mo3uii Ha iHmy (K2 = Ky - 1).

Tabmuns 4.1 — [IpomyckHa 31aTHICTD PATYBAJIBLHOTO 3aC00Y

ParyBaabHuii BBuxkopucranus IIponyckHa Koegiuient
3acio 3aaTHicTh 11, 3aTpuMKn K
¢/(40J1.M)
ABTomiaiiMay PstyBanHs moneit 3 4 6
BIKOH
[Toxexua PsTyBanHs monei 3 14 3
aBTOApaOuHa OanmkoHa

Kinpkicts Ny psTyBanbHEX 3ac001B AJ1s1 TPOBEACHHS OTEpallii 3 psATYBaHHS JI0Iei

3 YCIX MICIIb 30CEPEHKEHHS 32 MOTPIOHUM Yac trorp:

Np3 = TC/tHOTp ) (413)
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4.4, Po3paxyHOK 4Yacy NpOBeJdeHHsI eBakyauii Jojaeii MeToaoM BHHOCY Ha

pyKax

Yucno Ny noxxexxHUX, HeOOX1THUX JJIsl TPOBEECHHS PATYBAIbHOIL orepariii

A.hN_K
) zﬁ’ (4.14)
toorp — pr
A, =12 oci0 - XBUJIMHA | (4.15)

0ci0 - MeTp

ne: h — Bucora, Bif piBHSA 3eMili, Ha SKIH 3HAXOMATHCS JIIOAHM, SIKI IOTEPIAIOTH Bij
noxexi; Np — 9ucio nmojeH, ki moTpeOyIoTh PATYBaHHS COCOOOM BHHOCY Ha pyKax;
thorp — YaC, MOTPIOHUM JJI MPOBEJCHHS PATYBAIBHOI omneparlii (4ac BUHOCY BCIX JIFOJCH 13
Oynuuky abo crmopyau); f = 1 xB/don. — koediieHT, M0 BPaxOBYe BTPATH 3a PaxyHOK
YTBOPEHHS YEprul pATYBAJIBHUKIB 1]l YaC PyXy JO MICIIS Ta Bl MICIS CKYITYEHHS JIIOJICH,
AKUX PATYIOTh, a Takox npH ix 3ade3nedenHi 3130/]; K1 = 1 npu poboTi noxxexxHux 0e3
3130/1; K2 = 1,5 ipu po6oTi noxkexxkuux y 3130/1.

di3uyHa CyTHICTH 4YHMCla A1 BiIOOpakae cepeaHi0 MPOMYKTHBHICTH OJHOTO
MOKEKHOTO (B YMCENIBbHUKY “0c10”), IKUi MpoTsIroM 1,2 XBUIIMHU CITYCKA€E OJJHY 0co0Y (B
3HAMEHHUKY “0c10”) Ha OJTMH METpP MO BEPTUKAJI.

CymapHuii yac TpOBEICHHS PATYBAJIbHOI omeparlii (4ac BHHOCY YCIX JIoAeH 13

OynuHKyY ab0 ciopynn):

LT UNF. (4.13)

ApK.
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4.5. Po3paxyHOK 4acy NpoOBeleHHsI eBakyalil Jojed 3 BHKOPHCTAHHAM

PATYBAJBHOI MOTY3KH

Yucno Ny moxkexxHUX, He0OX1THUX JJIsl TPOBEJICHHS PATYBAIBHOI OIepariii:

L= , (4.14)
tHOTp _O,ShKl
A, 20’10016-XBI/IJ'II/IHa | (4.15)

ocib - MeTp

ne: h — Bucora, Bif piBHSA 3eMil, Ha SKIH 3HAXOMATHCS JIFOAH, SIKI IOTEPIAIOTH Bij
noxexi; Np — uncno mrojei, ski moTpedyroTh pATYBaHHS CIOCOOOM BHHOCY Ha pyKax;
thorp — Yac, MOTPIOHUH I MPOBEICHHSI PITYBAIBLHOI Omepallii (4ac BHHOCY BCIiX JIFOJICH 13
oynunky); 0,15 xB/M — vac migiiimanus noxexxuux 6e3 3[30/] na 1 m no Beprukaini; Ko =
2 - KoeiIlieHT, M0 BpaXxOBYye Yac 3BUILHECHHS JIIOJIUHHU, Ky PATYIOTh, BiJl MOTY3KH, Yac
Mi1IAMaHHS MOTY3KH JJIsl TOBTOPHOTO BUKOPUCTAHHSI, Yac Ha HenependadeHi 00CTaBUHHU.

®di3uyHa CYTHICTH uuclia Ap BioOpakae CepeAHI0 MPOIYKTHUBHICTH OJHOTO
MOXKEKHOTO (B YHCEJIBHUKY “0c10”), sikuii mpotsarom 0,1 XBUIWHU CITyCKae oJHy 0co0y (B
3HAMEHHUKY “‘0C10”’) Ha OJUH METP MO BEPTUKAI.

Cymapuauii wac T. mpoBeneHHs PpATYBaJIbHOI omepariii 13 3aIy4eHHSIM 10 Hel

oxkexHUX Ny

—c P LN, (4.16)

CaM mporec psATyBaHHS MiJI Yac MOXEXl B JIEIKMX BHUIIQJKaX MOXe OyTu
HEOE3MEeYHUM Ui JIIOJIEH, SIKMX PATYIOTh. Y TakKMX BHUIIQJKaX HEOOXIIHO BXKUBATU
3aX0U 100 3a0e3MeueHHs O€3MeKH JIOJUHM, SIKYy PATYIOTh, B I1HIIOMY BHIAJKY

pATYyBaJIbHA Onepallisi BTpavyae CeHC.
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MakcumanbHe 3YCUILIA P, KT, 3 JKHUM MO>KE)KHUM TOBUHECH HAaTATHYTU PATYBAJIbHY

MOTY3KY JiIsl O€3MEUHOr0 CIyCKaHHS JIIOAUHU:

P="Pyc* | (4.17)

ne Po — maca nroauHM, Ky PSATYIOThb, KI; OO - KYT OXOIUICHHS PATYBAJIBHOI MOTY3KH

HABKOJIO KapabiHa, paj; f — koedillieHT TepTs pATYBaJIbHOI MOTY3KH IO KapadiHy.

Tabmuns 4.2 — KoediuieHT TepTs pATyBaIbHOI MOTY3KH MO KapaliHy

Bua MoTy3KkH Koedinienr Teprs, f
CuHTeTHYHA CcyXa 0,08
Konomisina cyxa 0,12

H€O6Xi,HHI/Iﬁ KyT Ol OJI 0€e31eYyHoro CIIyCKaHH:A JIIOAWHHU, AKY PATYIOTh.
1

HeoOxigHa KUTBKICTh N 00€PTIB pATYBaIbHOI MOTY3KH HAaBKOJIO KapaliHy:
N = o/2T. (4.19)

ImMoBipHIicTh 3arubeni MoauHu Pur, IKY pATYIOTb, B pe€3y/ibTaTl BAMXaHHA JUMY a00
TOKCUYHHUX TPOJYKTIB 3rOpsSHHS B IMpoleci HOoro cmyckaHHs 3 BHCOTH (OyIMHOK

3aII0BHEHO AUMOM Ta MPOJYKTaMU 3TOPSIHHS):
P = H/240V, (4.20)

ne: H — Bucora Bij 3emili, Ha SKIA 3HaAXOAUTHLCSA JIIOANHA, IKY PATYIOTh, (3 < H < 240), Mm;

V — WBUAKICTh COYCKY JIFOJUHH, SIKY pATYIOTh (V=1), M/c; 240 ¢ — yac, npoTsIroM sIKOro
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JFOMHA, SIKY PATYIOTh, 3HAXOAUTHCS B JUMY 1 1O 3aKiHYCHHIO SKOTO BOHA 3arWHE 3
IMOBIPHICTIO, IO AOPIBHIOE 1.

ImoBipHIcTh Pny 3arubeni moauHU, sKa CIYCKAa€ThCS 31 MIBUAKICTIO V>3 M/c, mif
4yac CHIBYIapsSHHS 3 TBEPJAOK TOBEpXHEW OallkoHa, MIABIKOHHS abo Tij dac

IMPHU3CMIICHHS

Puy = 57,2-10.VV+0,9-10%.cV-448-10°. (4.21)

ImoBipHICTh Prry peanizariii xoua 6 ogHOT 3 TOA1H:

Pnry = Pnr+PHy'PanI‘y- (4 . 22)

OnTumanbHa MBUAKICTh Vo CIYCKY JIOJWHU, SIKY PATYIOTh, 3 BUucoTu H, 3a siKOi

pHU3HK 11 3aru6esi MiHIMI3Y€eThCS:

Ven = 4,0748+1,7913H%%(1-c*1H), (4.23)

[[IBUAKICTH CHYCKY, IO BU3HAYAETHCA 32 (POPMYJIOIO 1 € ONTUMAIbHOIO B pasl
CYLUIBHOTO 3aIUMJIEHHA (acany OyauHKy, mo roputhb. HIBuakicts Vey y HbOMY BUIAAKY
€ BEPXHBOIO MEXKEI0 IIBHUJIKOCTI, 3 KOO HEOOX1JHO CIyCKAaTH Ha 3€MJIIO JIIOJUHY, SIKY
paTytoTh. Skmo koHueHtpamis C numy Ha dacaal OyAMHKY BIAPI3HSAETHCA Bij
KOHIIEHTpAIlll y NPUMIIIEHHI, 110 TOPUTh, ONTUMaIbHA MIBUAKICTh CITyCKY BU3HAYAETHCS

3a opMyJI010:
Vcnc = C(Von'3)+3; (424)
ne: Vene — oNTUMabHa MBUIKICTh CIYCKY JIIOAMHM 3 BUcOTH H 3a koHuentpaii C numy

Ha (acami OyauHky (C — BUpaK€HO B 4YacTKaxX BiJ KOHIEHTpAIlli y MPUMIIIEHHI, IO

TOPHTH, 1 TPUIHATO 3a 1).

ApK.
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BucunoBknu

Sk moka3ye MpakTHKa TaciHHS TMOXEX, 3TIHO aHami3y CIyKOHW, MiJITOTOBKH 1
noxkexxoracinus, o Aeski KI'TI gomyckatoTh MTOMUIKYA TP TaCiHHI MOXKEXK 1 OCHOBHUMHU
HEJOJMIKAMHM €: - HEBIpHUM BHUOIp BHUPIMIAIBHOIO HampsAMy, (HABECTH MPHUKIAIH
xapaktepHux nomwiok KI'TI). Hacmiaky 1uMxX NOMUIOK - HEBIpHE PIIIEHHS IIOA0
Oprasi3ailii raciHHs MOKexi, HeBIpHE BU3HAUCHHS MOTPIOHOT KIJTLKOCTI CHJI Ta 3ac00iB, a
B IIIJIOMy - HEBUKOHAHHS OCHOBHOI'O OIEPAaTMBHOTO 3aBJaHHsA. B mpakTuil, 1HKOIH
BeNUKUN 1ocBiAg raciHHsS moxkex no3pojsie KITI, HIII pmatu kiHeBi pe3ynbTaTh
nOTpIOHOT KUIBKOCTI CHJI 1 3acO0IB Ha HAKOMHWYEHOrO JOCBIy paHIIIE JiKBIJOBAHUX
nokexx. BipHe BU3Hau€HHS HEOOX1THOI KIJIbKOCT1 CHJI Ta 3aCO0IB € BXKJIMBUM €JIEMEHTOM
TUTAHYBaHHS ONEPATUBHUX Aii 3 TaCIHHS MOXKEXK.

B po3aini po3pobiaeHo Ta MPEeACTaBICHO YAOCKOHAJICHI METOJMKH PO3PaxyHKIB
CHJI 1 3ac001B Ui 3/1MCHEHHS ONEPAaTUBHUX [ MO TAaCIHHIO MOXKEX Ta MPOBEACHHIO
PATYBIBHHUX POOIT 3a JOMOMOI'OI0 PI3HOMAHITHUX 3aC001B psATYBaHHs. [laHi po3paxyHKu
JIOLIIBHO BUKOPUCTOBYBATH 111 Yac MJIAHYBaHHS onepaTuBHUX Aii, ckinagandi OIIII Ta

JOCIKEHH1 TToKexk, 1110 BUHUKIHM y BIIIT Ta BucOTHHX OYyiBIISX.
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5. IHOOPMAIIIHHO-MIATEHTHA JOBIPKA TEXHIYHUX CIIOCOBIB I
3ACOBIB UISA POBIT HA BUCOTAX

3MEHIIEHHS PEe3epPBIB BUIbHUX TEPUTOPIN 71 OyaiBHUITBA y MicTi KH€eBi Ta 1HIIIMX
BEJIMKUX MICTax YKpaiHH, X MOJOPOKaHHS TaKOX 1HII (PaKTOPU MPU3BOASATE /10 Pi3KOTO
30uIbIIeHHsT OyaiBHUUTBA OYAMHKIB IIJIBUILIEHOI MOBEpXoBOCTi. [IpakTuuHO BCI
OynuHkH, 1m0 3apa3 OyayroThcss B KueBl BigHOCATBCS 10 OYIWHKIB ITiIBHIICHOT
noBepxoBocTi (9-16-moBepxoBi) Ta BACOTHUX OyIMHKIB (MOHaA 16 moBepXiB).

[Toxexna HeOe3neka JJIsl JI0JIeH, SIKi 3HAXOAAThCS Y IIUX OYCUHKaX MiJBUIYETHCS
TUM, IO 13 HUX YCKJaJHEHAa eBaKyallis JIIoJeil Ha BUMAAOK moxkexi. PazoMm 3 Tum, Ha
CHOTOJHIIIHIN IeHb €()eKTUBHUX Ta EKOHOMIYHO JIOCTYITHHX 3aC001B MOKEKOTaCIHHS Ta
eBaKyalii 13 30BHILIHIX CTOpiH OyIMHKIB moHay 17 moBepxiB Maiixke He iCHYye. IcHyroui
aBTOJIPAOMHU JICTAIOTh JIMIIIE BUCOTH 9-TIOBEPXOBOro OYIUHKY. Y pasi MOXKeX1 4u IPyroi
Oiam, JOISM, IO TOTPANWiINd B HEOE3NeKy, Hampukiana, Ha 14-moBepci, MOBEIETHCS
pATYBATHCS TO CHEIIabHIA YK€ XUTKIA IMITYpMOBIM JApaOuHI, Ha IO 3BAXHUTHCS HE
KOkKHa JrofguHa. [lokexHa TexHIKa Mg PATYBAHHS JIOAEH 3 BUCOTHHUX OYIMHKIB,
30KpemMa aBTOJpaOUHM 3 BUCOTOIO Mifiiomy moHaa S0 meTpiB, ayke nopora. Komru Ha 1i
npua0aHHs MICUEBI OpraHu BiaJld HE BUJILISAIOTh.

B mpomy pasi Oesmeky eBakyarlli JIFOJed MpH MOXEXi 3 OYJAWHKIB MiABUIICHOT
MOBEPXOBOCTI Ta BHUCOTHUX OYIWMHKIB MOXYTh 3a0€3leuyBaTU pATYBaIbHI CUCTEMU
aBapiifHOr0 CIyCKy JIIOJIeH, K1 HE 3MIHIOIOTH 30BHINIHHOTO OOJIKY CIIOPYJI Ta HeE
CTBOPIOIOTH MEPETIOHU I €BaKyallil JroAel 3 1HIINX MPUMIlIeHb. Taki CUCTEMH HIUPOKO
3aCTOCOBYIOThCS B MPOBIIHUX KpaiHax cBiTYy, Pocii Ta iHmmx kpainax CHJI. Amxe nis
KOKHOI JIFOAWHU, 10 ONMWHUJIACh B KPUTHYHIA CHUTYAIlii MiJ 9ac MOXKeXl Ha BUCOTHOMY
MOBEPCi BAXKJIMBO MAaTH BIEBHEHICTh y 3a0€3MeUeHHS BJaCHOI O€3MEKH.

Opnak, B [epxaBHomy nentpi ceprudikamii JCHC VYkpainu, equHomy oprasi
ceprudikaiii TPOAYKIII IMPOTUIIOKESKHOTO TNpPHU3HAYEHHs, Ha CIOCOOM Ta 3aco0m
PATYBaHHS JIIOJIEH 13 BUCOTHUX OYAMHKIB BUAAHO CEPTH(IKAT BIANOBILAHOCTI JIHILIE Ha
OJIHYy CHCTeMY eKCTpeHoi eBakyarii 3 OymiBens JIE 1002. B indopmaliiiiHO-TIaTeHTHIH

n00ipili, 10 HANAEThCS HaBEACHI Marepialv MareHTHOro QoHay VYKpaiH, 1010
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CHOCO0IB Ta TAaKTUYHUX NPUUOMIB TaClHHS TMOXKEX, PITYBaHHS JIOACH 3 BHUCOTHHUX
OyIMHKIB, Ta ICHYIOYl 3acO0M TPOTHIOKEKHOTO 3aXHCTy LHUX OyauHKiB. BoHu
HalpaBJICHI Ha MIJABUIICHHS MPOQECIiHOrO piBHS CHEIIANICTIB OpraHiB Ta CIyK0
[UBUIHLHOTO 3aXUCTY K1 BIJIOBIIAIOTh 3a MPOBEACHHS POOIT 3 MONEPEIKEHHS Ta TaciHHS

MOXKEXK 1 PSITYBaHHS JIFOJICH ITiJ] 9ac MOXKEXkK1 3 BUCOTHUX OYJIUHKIB.

5.1. Cnocodu Ta TaKTUYHI MPUIOMHU TACiHHA TMOXKEK Yy BHUCOTHUX OyJHHKAX
(pedeparn maTeHTHUX MarepialliB YKpaiHu, BiiOpaHux y 0a3i JaHHUX MMaTEHTHOrO

donmy 3 2010 o 2020 pokn)

Ilamenm Ne 23687.

YcTaTKkyBaHHA AJIS 3A1MCHEHHS TIOXKEXOTaCciHHS, 0COOJIMBO Ha BUCOKUX CIOPYAAX,
3 MOXKJIMBICTIO IIbOT'O YCTAaTKYBaHHsI 3alloOIrTH TaJiHHIO KaOiHM idTa MpU MOKESKHIN
HeOe3Ielll, 10 Mae PO3MOPONTyBay jis POpMyBaHHS IIBKU PIAVMHM 1 IPUCTPIH, IO MOAAE
piIMHY, SIKE BIIPI3HIETHCA TUM, 110 OOJaJHAHE T1IPOAKYMYJISITOPOM, IO SIBJISE COOOO
MaKeT KaHaTIB, SIKUX OJUH 1 O1JIbIIIE, 1 IBJIIE COOOI0 CKJIAJ0BY CHOPYIH 3a MPOEKTOM, 1 HE
€ EMHICTIO BUCOKOTO THCKY, 1 MOXX€ OyTH BHUKOHaHUW 3 OETOHY, IUIACTUKY, METaly 1
IHIIOrO0 Marepiaiy, 1 B3aEMOJIIE€ MaKeTOM 3 MpHilMaueM-HaKONMYyBaueM BOTHETracHUKa,
pO3TalllOBaHUM Ha KpaWHbOMY BEPXHBOMY PIBHI CHOPYIH, OOJAJHAHWN MPHUCTPOEM
Mo/iayl BOTHETaCHUKA, a KaHAJIM Ha KpalHbOMY BEPXHbOMY PiBHI 3aKPUTI BiJ MOMAIaHHS
B HHUX arMoc(epHUX OmajiB 3aTBOpPaMH, IO BIIKPUBAIOTHCS ABTOMATUYHO, KOXHUU
OKpEMO BIJATMOBITHO TOMY TMOBEpXY, Ha IKOMY MOXKEXKa, a KaHall, 10 NepeadadyeHuit ams
CTIKaHHSI aTMOC(epHUX OMnajiB, OIHOYACHO ABTOMATUYHO 3aKPUBAETHCS.

Yepe3 KyTOBUH PEryisaTOp 1 BaXijb 3B'I3aHUN 3 E€KCIEHTPUKOM 1 KIMHOM, IO
3aTHCKYIOTh HampsMHY 1 3MOHTOBaHI Ha 0a3i, sKa, B CBOIO Yepry, po3MilleHa 3
MO>XKJIMBICTIO PYXaTUCh B MPOpI3ax CTIMOK 1 yepe3 KOMIEHCATOp, WTOK SIKOro, 3 HaJITOO
Ha HbOT'O MPYKUHOIO 1 TPOOKOIO 3 Pi3310, OAHUM KIHIEM IApHIPHO 3'eJHaHUM 3 6a3010, a
JIPYTUM 3 111ai{00I0-YIIOPOM BCTaBJICHHUH B IUIIHAD, 1 3aMUKAIOTh MPYKUHY TPOOKOO, 110
HAaKpY4YETHCS Ha BIAMOBIIHY Pi3b HUJIHAPA HA OJHOMY HOTO KiHII, a APYrUM KIHIIEM

HUAJIHIP KOMIIEHCATOpa IIAPHIPHO B3AaEMOJIIE 3 BaXEJIEM TMPUBEACHHS KIIWHIB-
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YJIOBIIIOBAYIB B JI110, IPUYOMY BaXK1JIb CTPIUKOBOI NMPYKUHU MPUBEACHHS €KCIICHTPUKA 1
KIMHAa B [0 3 HANpSMHOIO OOJIAJHAHUM TMPUCTPOEM aABTOMATUYHOI IMMiITOTOBKU

oOMexXyBaya Jijisi IPUBEACHHS KJIMHIB-YJIOBIIOBAYiB B J1I0 MPU TOXKEKHIN HEOE3ell].

5.2. Cnocodu Ta 3aco0m psSITYBaHHS JIIOJieil 3 BUCOTHUX OyamHKIiB (pedepatu
NMAaTEHTHUX MaTepiaiiB YKpaiHu, BifiOpaHux y 0a3l JaHUX MAaTEHTHOro (oHAY 3

2010 mo 2020 pokn)

Ilamenm Ne 40637.

Cucrema aBapiitHOro BHXOAY 13 OymiBIIi, IO BKJIOYAE MOPONKHUCTUNA apMOBaHUN
KOPIYC, YCepEeAuHI1 SKOTO 3aKpIIMUICHO MPHUCTPIH aBapiiHOr0 BUXOAY Y BUIVISAI Tpoca i
CIIyCKOBOTO 3aco0y, sika 8i0pi3HAEmMbCsa TUM, MO CIYCKOBUH 3aci0 3akpilieHUN Ha
3aJIHI TIaHeJll apMOBAaHOI'0 KOPIYCYy 1 MICTUTh JBa CHMETPUYHO PO3TAIIOBaHI
aMOPTH3AIIIITHI eTIEMEHTH, KOXXHUH 3 IKUX OCHAIIECHO MPYKUHOIO Ta
GbIKCyIOUMM €JEMEHTOM, a TaKOX MICTUTh GPUKIIMHUN MexaHi3M, 3a0e3redeHuit
CUCTEMOIO BaXKEJIIB, POJIMKIB 1 IBOX A3€PKAJIbHO BCTAHOBJIEHUX (PPUKIIOHIB, KOKHUM 3
SAKUX BHUKOHAHWN Yy BHUIUIAMI TaJIbMIBHUX €JEMEHTIB Y BUIJISAI HAMIBKPYTIUX
MWTIHAPUYHAX TIOBEPXOHb, 3B'I3aHUX 3 JBOMa IUIOCKUMH TIOBEPXHSMH 1 JIBOMa
TpameneifabHUMH  TOBEPXHSAMH, SIKI  MalOTh  MOXIHWBICTh  IEPECyBaHHS B
TOPU30HTANIbHIN TUIOMIMHI MO HAPSIMHUX, BAKOHAHUX Ha BHYTPIIIHIA MOBEPXHI 3aIHBOT
MaHe i, 1 0 MOBEPXHSIX 3BOPOTHOTO V -TIOJIOHOTO €eMEeHTa, HEPYXOMO 3aKpIIICHOTO Ha
nepeaHiil maHeni, sika 3a JOMOMOIOI0 aMOPTH3alIWHUX €JIEMEHTIB KOHTAKTYE 3 IMaporo

JIBUX 1 Maporo MpaBuX (PIKCYHOUNX €TEMEHTIB.

Iamenm Ne 23008.

MoOuIbHHI OpUCTpiil AJiA PATYBAHHS JIOAEH 13 BHCOTHUX aAMIHICTPATUBHUX
CHOpY[, SKUH MICTUTh PYXOMUW TpaHCHOPTHUM 3aci0 3 miaThopMoro, Ha sKii
BCTAHOBJICHA CUCTEMa MIIHITTS 1 (piKcallli eJJaCTUYHOrO PSITYBaJIbLHOIO pyKaBa 3 3aC000M
raJlbMyBaHHSI CIIyCKY YCEpEIHHl, BXIJIHUM 1 BUXIJIHUM OTBOpPaMHM Ha KIHISX, SKUAN

BIJIDI3HAETHCS THM, IO SK PYXOMHM TpPAaHCHOPTHHUM 3aci0 3aCTOCOBAHO BaHTAaXHUU
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aBTOMOO1JIb, Ky30B SIKOTO SIBJIsi€E COOO0 TIaTGOPMY IS YCTAHOBKU CUCTEMHU IMIJTHATTS 1
¢ikcalii eTacTUYHOTO PATYBAIBHOTO PyKaBa, a 3aci0 rajibMyBaHHS CIYCKY BHKOHAHO Y
BUTJISI/ IMABIIMIEHOT YCepearuHI HbOTO Ha KIHIIEBUX IKIBaX OC3KIHIIEBOI THYYKOI TATH 3
MOXJIMBICTIO 3aKpIMJICHHS Ha HiA 3 TIEBHUM OJHAKOBUM KPOKOM TMETEeNb MIAMICYOBUX
MOsSICIB 1 CHUJIIHb BeJocurenHoi ¢GopMu, TPU I[OMY BXIIHMM 1 BHUXIJIHUA OTBOPHU
€JIACTUYHOTrO PATYBAJILHOIO pyKaBa BUKOHAH1 y BUTJISIAI BXIAHOTO 1 BUXIJHOTO KiJellb, Ha
SKUX BCTAHOBJICHI OXOILJIEHI O€3KIHIICBOIO THYYKOI TATO KIHIICBI INKIBH, JIOXKA SKHUX
BUKOHAHI 3 MOXJIMBICTIO 3a0€3MeUYeHHs1 HaAlHOro TepTs IS TaJbMyBaHHS CIYCKY 1
MPOITYCKY Yepe3 HUX 3aKPIMUICHUX Ha THYUYKIA TA31 MeTesb MiAMICYOBUX MOSCIB 1 CUIIHbD,
a yCTaHOBJIEHa Ha IMaTdopMi Ky30Ba cHUCTeMa MAHATTS 1 (ikcarii eJacTHIHOTO
pATYBaJIbHOIO pyKaBa BHKOHAHA y BUIJISAI 3HIMHMX 1 3aMIHHHMX IYCKOBHX YCTaHOBOK,

KOXKHA 13 IKUX HECE PAKETy.

Ilamenm Ne 77828.

[IpucTpiii /Ui €KCTPEHOTrO PITYBaHHS JIIOJEH 13 BUCOTHHMX aJMIHICTPATUBHUX
CHOpyA, 110 Ma€e poOOYM OpraH, BUKOHAHUHN 3 MOKJIMBICTIO MpPUEIHAHHS N0 JIEO1IKU
BEPTOJILOTA, SIKHM BIAPI3HIETHCS THUM, IO POOOUMI OpraH BHUKOHAHO Yy BUTJIAII
€JIACTUYHOTO PATYBAJIBHOTO PYyKaBa 13 CITKH, CIUIETEHOI 13 JIETKOi MIIHOI Ha PO3PUB
HUTKH HEPO3TSHKHOTO BOTHECTIMKOTO Marepiaidy, YCepeauHi SIKOTO Ha HOro KIHIISIX
IIAPHIPHO BCTAHOBJIEHI BEPXHIM OMOPHUN 1 HWXKHINA BIATATYIOUMNA WIKIBH, OXOIUIEHI
OE3KIHIIEBOIO THYYKOIO TATOI0 3 3ac000M (iKcarlii TOTepHiInX y BUTIISAAI TPUKPITUICHUX
JI0 HEl MeTeb MiAMIICYOBHUX IMOSCIB 13 TKAHWHH, CUIIHb 1 HOKHUX YIIOPIB 13 MPY>KHOTO
Marepiainy, Ipd IIbOMY BEPXHIMIIKIB 00JIaJHAHO MEXaHI3MOM TaJIbMyBaHHS y BUTJISI1
BUJIKOTIO/IIOHOTO, IIApPHIPHO 3aKpIMJICHOrO Ha KPOHIITEHHAX MOro oci, JBOIJIEYOTO
BayKeJIsl, KOPOTKE IJIeue SIKOro Hece TajibMYIoUl 3aXBaTH OOKOBUX YACTHH IIKIBa, a JIOBre

IJIEY€ — PyYHUN OPYYEHb.

Ilamenm Ne 8§0896.
Kowmmuieke psATyBaHHS JIIOACH 13 BUCOTHUX CIIOPY/, IO BKJIIOYAE PYYHY ITYCKOBY

YCTAaHOBKY 3 PaKeTOl0, sIKa MAa€ MEXaHi3M IYCKY, 3 PYKOSTKOIO, CITyCKOBUM TayKOM 1
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HaIpaBJIeHOI0 70 1i OajloHa TOJIKOIO Ta MPUEIHAHUM A0 HEl JiHb 3 3aco00M mojayi i
¢ikcarii HOro Ha KOHCTPYKI[SX LITLOBUX O0'€KTIB, BUKOHAHOMY Y BHUIJISIAL "KIIIKU" 3
HaMarHidyeHuMH "KITTIMU" 1 HAaKUJIHUMHU TCTIIAMH, SKUW BIAPI3HAETHCA THM, IO JIIHb
BUKOHAHO Yy BUIJISA1 O€3KIHIIEBOI TATM, HAMOTAHOI CBOIMHU T'UIKAMHM Ha YCTAHOBJICHI Ha
IYCKOBIM YCTaHOBII PYJIOHU 1 3B'A3aHOI 3 PaKETOI 4YEpe3 OCHAIICHI PEIyKTOpPOM 1
XparoBUKOM POJIUKH, & MEXaHI3M IyCKYy BUKOHAHO y BUTJISAI CTBOJIA, Y MPOTHUIICKHUX
KIHI[IX KaHaJIy SIKOTO 3aKpIiIIeHI MarHiTH Ha OCHOBI PiJIKICHO3EMEIbHUX €JIEMEHTIB, B
MarHiTHE IoJIe SKUX BMIIIEHO BUIITOBXYBaY y BUIJISAI CTPHOXKHS 3 MarHiTOM, SIKUM BiH
OIMPAETHCS HAa OMIOPHHUI MarHiT CTBOJIA Yepe3 BCTABICHY MK HUMU MarHiTOHETIPOHUKHY
3aCIHKY, KOHCTPYKTHUBHO 3B'3aHy 31 CIIyCKOBUM TayKOM, MpU I[bOMY HampaBiieHa 10
OajoHa pakeTH rojika 3aKpillyieHa Ha TOPLl BHUIUTOBXYBadya 1 MAa€ YOTUPU IUMHYAKH,
BMIIIEH] Y KaHAIM JTHA PAKETH, KOXKHUM 13 SIKWX BUKOHAHO Y BUTJISAI PEaKTUBHOTO COILJIA,
MK SIKHMH YCTaHOBJIEHO DPOJIUK IEPEMyCKY JIHS 1 MPUETHAHOTO /10 HBOIO KOpJa, 3
MOJKJIMBICTIO HaBIITYBaHHS Ha HHOTO JIOMIOBHEHUX 3HIMHUX TMOSICIB 1 HOXKHUX YIIOPIB SIK

3ac00y (ikcarllii 1 pyxy pATYIOUH.

Ilamenm Ne 20274.

[IpucTpiii 1y eBakyarlii Jitoei 3 BUCOTHUX CIOPYH, SIKUA MICTUTh €JaCTHUYHHM
pyKaB 3 BXIJTHUM 1 BUXIJTHUM OTBOpPaMH, €JIACTUYHY KaMepy, PO3MIIICHY MM BUXITHUM
OTBOPOM pyKaBa, SIKMU BIJIPI3HAETHCS TUM, IO BIH JOJATKOBO MICTUTh €JIaCTHUYHY
KOHYCOMOAIOHY TOPJIOBUHY, CHPSDKEHY 3 BXIJHUM OTBOPOM €JAaCTHYHOTO PYKaBa,
YKJIaJ€HOT0 y MOTY3KOBY CITKY, SKa 3a JIOMOMOTOI CTpOMIB 3akpiljieHa HaBKOJIO
aBTOMOOIJTLHOTO TOXKEKHOTO MIAHOMHHUKA, MPUYOMY (HOPMOYTBOPIOIOYUM €JIEMEHTOM

eIACTUYHOT0 TKAHMHHOTO PyKaBa 1 KOHYCONoA10Ho1 (popMmu.

BucHoBku

HaykoBo-TeXHIYHa AisUIBHICTh HI0JI0 PO3POOKH Ta BIPOBAIKEHHS HOBUX CIOCO01B

1 METOJIIB TaCIHHS MOXKEX Ta PATYBaHHS JIIOACH 13 BUCOTHUX OYJIMHKIB, SIKi B yMOBax

ChOTOJICHHS 13-3a CBO€T 0araTod)yHKI[IOHATBLHOCTI € HEOOX1THOK CKJIJOBOK METAMOoJICIB
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1 OyayroThCs, HE AUBISYHUCh HA CBOKO TMOTCHIIINMHY HeOe3NeKy, BHU3HA4a€ piBEHb
CIPOMOXHOCTI JIEp>KaBU MO3UTHUBHO BIUIMBATH Ha 3a0€3MEUEHHS O€3MeKH TPOMAJISH MPU
BUHUKHCHHI TEXHOTCHHOI aBapii, 3MIITHIOE HAIllOHAIBHY 0€3MeKy KpaiHu B LIJIOMY.

B Vxkpaini, Pociiicbkiii @enepatii, kpainax 3axigqHoi €Bponu Ta 1HIIKUX MTPOBIIHUX
KpaiHax CBITY ICHY€ IIMPOKUN CIEKTp SKICHUX BHUHAXOJIB MO 3a3HA4YeHId TEeMAaTHIIi,
BUKOPUCTAHHS SKUX Ha JaHUW 4yac B YKpaiHi HegoctatHe. ToMy B yMOBax IIMPOKOTO
PO3BUTKY OyIIBHHIITBA B HaIlll JIepKaBl came BIIPOBAKEHHS HOBITHIX PO3POOOK €
HaNO1IbII 3aTpeOyBaHUM 3aBJAHHSAM, BUPIMICHHS SKOrO JAacTh 3MOI'y Ha MPUHIIMIIOBO
HOBOMY TE€XHOJIOTTYHOMY DiBHI 31HCHIOBATH IMOXKEKOTACIHHS Ta PATYBaHHS JIIOJEH Mif
Yac MOXKeX Yy BUCOTHUX OyIHMHKAaX.

BpaxoBytoun Oe3nepepBHMII PO3BUTOK, YAOCKOHAJEHHS, BIPOBAHKEHHS B
NPaKTUYHY AISUTbHICTh MOXKEKHUX MITPO3ILIIB MPOBIIHUX KpaiH CBITY HOBHUX 3ac00iB Ta
CIOCO0IB TaCiHHS TOXKEXK Ta PITYBaHHS JIIOJCH 3 BUCOTHUX OYAMHKIB, JJIS ONaHyBaHHSI
HANOUTBII TPUUHATHUMU 1 €(pEKTUBHUMH, 3 YpaxXyBaHHSIM OCOOJHMBOCTEH BHCOTHOTO
OymiBHUIITBA B YKpaiHi, HeoOXiJHa po3poOKa BIJMOBIIHUX HABYAIHHO-METOJUYHUX

NOCIOHMKIB Uil KYpPCaHTIB Ta MPAaKTUYHUX MPAI[iBHUKIB ONEPATHUBHO-PITYBAIBHHUX

cryx6 JICHC.
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3ATI'AJIBHI BUCHOBKH

1.V xBamidikariiitiii poOOTI BUBYEHO CTaH MUTAHHS 3 MPOOJIEM TaCIHHS MOXKEXK Ta
PATYBaHHS JIOAEH y BUCOTHUX Ta OyAMHKAX MIJBUILEHOI MOBEpX0BOCTI. IIpoananizoBana
KOHIIETIIISI TIO’KEXKOTACIHHA y BHUCOTHUX OYMIBISIX sIKa JI03BOJISIE 1CTOTHO IIJIBUILUTH
e(eKTUBHICTh TPU 3MEHIIEHH] 30MTKIB BiJl IPOLECY FACIHHS.

2. IIpoBeaeHo aHali3 MOXKJIMBOI OOCTAaHOBKM Ta OCOOJMBOCTEH ONEpaTUBHHUX il
miJi dYac TOXeX B OyHIBIIX JaHOTO TUIly. PO3TISHYTO ONEepaTHBHO-TAaKTUYHY
XapaKTepUCTUKY BHUCOTHUX Ta OyiBesdb MIABUIIEHOI MMOBEPXOBOCTI, MpOaHali30BaHa
XapaKTEPUCTUKA ICHYIOUOTO 1HXEHEPHOTO MPOTUITOKEKHOTO 3aXHUCTY.

3. O6rpyHTOBaHI OCHOBHI MapaMeTpH IO BIUIMBAIOTh HA SIKICTh IUIAHYBaHHS Ta
NPOBEACHHS ONEpaTHUBHUX [IN MiJ Yac MOXKEeX, 3alpPOMOHOBAaHI CXEMH OMNEPaTUBHOTO
pO3ropTaHHs Moj/1ayul BOAW HA BUCOTH.

4. Po3po0OneHo Ta MpEeACTaBICHO YIOCKOHAJICHI METOJUKU PO3PaxyHKIB CHI 1
3ac00IB Il 3I1MCHEHHS OINEpaTUBHUX [ MO TaCIHHIO IOXEX Ta MPOBEICHHIO
pPATYBaJIBHHUX pOOIT 32 JOIMOMOI'OI0 PI3HOMAaHITHUX 3aC001B pATYBaHHsA. [[aHi po3paxyHKH
JIOIIJIBHO BUKOPUCTOBYBATH I1J1 Yac IJIaHyBaHHS omnepaTuBHUX JiH, ckiananni OIIIT ta
JOCIIKEHH1 TToeK, 1110 BUHUKIIM Y BIIIT Ta BUCOTHUX OymiBiIsX.

5. BukoHaHO TaTEeHTHUM TMOIIYK Ta CKJIaJeHAa TaTEHTHA J00ipKa BUHAXOIIB
VYkpainu mo 3aco0aM 1 croco0am TaciHHS TOXKeX Ta pATyBaibHUX poOiT y BIII Ta
BUCOTHUX OYHIBIISIX.

6. Y pe3ynpTaTi pO3INIIHYTHX 1 BUBUEHHUX MartepianiB Oylo po3po0ieHO TaKTHYHE
3a0e3MeUeHHs, 110 CIPSMOBAaHO HA YAOCKOHAJEHHS pEKOMEHAAIllM, CIpSMOBAaHUX Ha
MOJIMIICHHS OpraHizaiii pITyBaIbHUX POOIT 1 TaCIHHA MOXKEX B OyIMHKAX JaHOTO THITY.
Pexomenpariii 1100 TaciHHS TIOKEX y BHCOTHUX OyAIBISX TPU3HAYCHI s
3aCTOCYBAaHHSI  TMOXKEKHO-PIATYBAIbHUMHU  Migpo3ainamMu  OnepaTuBHO-PITYBaIbHOI
cinyx6u 1uBuUIbHOTO 3axucty JICHC Vkpainu min 4yac raciHHA TOXKEX Y BHUCOTHHUX
OyauHKaX, pO3pOOJICHHS JOKYMEHTIB, SIKI BCTAHOBJIIOIOTH TMOPSIOK OINEPATUBHOTO
pearyBaHHsS Ha HaJ3BHYaiiHI CUTYyallii, MIATOTOBKA OCOOOBOTO CKJIAaly Ta MPOBEACHHS

TaKTUYHHX 3aHATH 1 HABYAHb.
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