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PO3POBKA IIAXOAY 10 PO3TAIIYBAHHSA NOXKEKXKHUX KPAH-
KOMIUIEKTIB B IIVTAHI BY AIBJII

3anmpomnoHOBaHO Ta OOIPYHTOBAHO MiJXiJ /10 PO3TAlIyBaHHS MOXKEKHUX KpaH-
KOMILJICKTIB B IIIaHi OyAiBiIl, IO € OJHMM 3 OCHOBHUX HAIIpAMKIB peamizarii
3a0€3MEeUeHHs] HEOOXIAHOTO PIBHSA 11 CHUCTEMHU MPOTHUIIOKEKHOTO 3aXUCTY.
Busnadeno, 1o mnpu posTallyBaHHI MOXKEKHUX KPaH-KOMIUIEKTIB OOOB’S3KOBOIO
YMOBOIO € 3a0e3MeUeHHsI 3POIICHHS KOXXHOI TOYKUA NPUMILIEHHS HEO0OX1THOI0
KUIBKICTIO CTPYMEHIB, LI0 BIUIMBA€ HAa YCHIINIHICTh BUKOPUCTAHHS BHYTPIIIHBOIO
IPOTHUIOXKEKHOTO BOAOIPOBOAY JUIsl TaClHHA MOXKexkl. JlochniakeHo mapaMerp, 1o
BITMBAIOTh HA PO3TAIllyBaHHS Ta KUJIBKICTh MOKEKHUX KPaH-KOMILIEKTIB B OyIiBIIi.
[TokazaHo, IO MpU BUKOPUCTAHHI TMOXKEKHUX PYKABIB MaKCUMAaJbHOI JOBXKUHH,
30UTBITYETHCS PalyC il MOXKEKHOTO KPaH-KOMILIEKTY Ta BIIMOBITHO 3MEHITYEThCS
iX HeoOX1/IHa KUTBKICTh. JllaMeTp MOKEKHOTO pyKaBa BIUIMBAE€ HA BUTPATH BOJH, IO
OJIEP)KYIOTbCS 3 KpaH-KOMIUIEKTY Ta TIOBHHHI OyTM HE MEHII HOpPMaTHUBHUX.
[lokazaHo, mo mnpu BHOOPI KUIBKOCTI TMOXKEKHHUX KpPaH-KOMIUIEKTIB OKpIM
XapaKTEPUCTHK iX 00JaHaHHS HEOOX1THO BPaXOBYBATH KOHCTPYKTHUBHI OCOOIMBOCTI
NPUMILIEHHS Ta HOPMATUBHY KIUJIBKICTh CTPYMEHIB, IO 3HAYHO BIUIMBAE Ha
€KOHOMIYHY CKJaAoBYy. JlOCHI/P)KEHO TMNPUHLUMIM PO3MIIMIEHHS OCHOBHUX Ta
JOJIATKOBHUX MOXKEXKHUX KPaH-KOMIUIEKTIB JJI P13HOI KUIBKOCTI CTPYMEHIB Ha KOXHY
TOUKYy npumilieHHs. Ha migcTaBi aHanmizy mapaMerpiB, SK1 BIUIMBAIOTh Ha KIJIbKICTb
MOXKE)KHUX KPAaH-KOMIUIEKTIB B IUIaHl OyAiBJi, 3alpONOHOBAHO TMIAXIT [0
po3mimenns [IKK 3a mpunmumom ix oOrpyHTOBaHO1 JocTaTHOCTI. BcTraHoBieHo
€(eKTUBHICTh 3alPOMOHOBAHOTO TIAXOAY JI0 PO3MIMICHHS TMOXEKHUX KpaH-
KoMrutekTiB. OIliHka e(QeKTUBHOCTI 3alpOIOHOBAHOTO MIAXOAY JIO PO3MIIIEHHS
MOKS)KHUX KPaH-KOMIUICKTIB TIOKa3ajia, M0 OOIPYHTYBaHHS pIIICHHS IIIOJ0
KUTBKOCTI OCHOBHHX Ta JOJATKOBHX TIOXKEKHHX KpaH-KOMIUICKTIB B OymiBIIl
J03BOJIsiE  3a0€3MEeUYNTH BUKOHAHHS BHMMOI HOPMAaTHUBHUX JOKYMEHTIB HIOJO
3pOIICHHS KOXHOI TOYKM MPUMILIEHHS HEOOXITHOI0 KUIbKICTIO CTPYMEHIB, HE
30UTBLIYIOYH 1X KUIBKICTh Ta BAPTICTh BCI€T CUCTEMHU MPOTUIIOKEKHOTO 3aXUCTY .

Kuro4yoBi cjoBa: BHYTPIIIHIM MPOTUMOXKEKHUI BOJOMPOBIJ, TMOXKEKHUN
KpaH-KOMIUIEKT, BUTPATH BOJU, TPOTUTIOKEKHUIN 3aXUCT



1. Beryn

BryTpimHiii mpotunoxexauii Bogonpoin (BIIB) € ckimamoBoro cuctemu
IIPOTUIIOKEKHOTO 3aXHCTY, SKa € OOOB’SI3KOBOIO JI0 BJAIITYBaHHS B OLIBIIOCTI
OyniBenb Oymb-skoro mpu3HaueHHs. Ctatuctuka BukopuctanHs BIIB B mopiBHsSHHI
31 CTaTUCTUKOIO TOXEX CBITYUTH MPO Te, IO oOJagHaHHSA OyIaiBelbh TaKUMH
CUCTEMaMH HaW4acTillle € BUKOHAHHSM BHUMOT HOPMAaTUBHUX JOKYMCHTIB, a HE
BJIAIIITYBAHHSAM TPHUCTPOIB JJI PEaTbHOTO BHKOPUCTAHHS IS TaciHHS mokex. Llei
dakT 3HWKYE 3allIKaBJICHICTh HAYKOBIIIB Y MPOBEJEHHI JOCIIKEHb 3 MOKpaIIESHHS
XapaKTEPUCTUK CUCTEMHU BHYTPIIIHHOTO BOJOMOCTAYaHHS T4 OKPEMHUX ii €IEMEHTIB.
Anle aHaji3 €KOHOMIYHHUX 3aTpaT Ha peali3allil0 BUMOT HOPMATHUBHHMX JOKYMEHTIB,
SIK1 i1 0araTbOX KOHKPETHUX BapiaHTIB OyiBEJIb HE € OJTHO3HAYHUMHU, ITiITBEPIKYE
HEOOX1JHICTh Ta JOIIIBHICTh JOCTI/PKEHHS NMHUTaHb, 0 cTocyroThess BIIB. Kpim
TOTO, Il CUCTEMA MPH MPABWIHLHOMY MPOEKTYBaHHI, OYIBHUIITBI Ta €KCILIyaTalii €
e(eKTUBHUM 3acO00M pearyBaHHS Ha IMOXKEXKY OJpa3y IMicis ii BUHUKHEHHS.
3actocyBanHs eneMmeHTiB BIIB 103Bossie 3HM3UTH HETaTUBHI HACTIAKH BIJ MOXKEXKI
Ta 3MEHIIUTU IMOBIPHICTh JIIOJCBKUX KEpPTB. TakuM YHUHOM, 3a0e3MedYeHHs
BIIMOBITHOTO  PIBHA MPOTHUIIOXKEKHOTO 3aXUCTy 3aJIUIIAETBCA  MTPOOJIEMHHUM
MUTAHHSIM Ha TENEepilIHIM 4Yac, M0 MOKe OyTH PO3B’SI3aHO 3a PaxyHOK peaiizarlii
OOTpYHTOBAHOTO  MIAXOAY [0  PO3TallyBaHHS  €JIEMEHTIB  BHYTPIIIHBOTO
MIPOTHITOKEKHOTO BOJIONIPOBOY, K CKJIAOBOI YACTUHU CHUCTEMHU MPOTHUIIOKEKHOTO
3axucTy OyIiBeb.

2. AHaJI3 JiTepaTypPHUX JJaHUX TA MOCTAHOBKA MPOdjieMu

HeoOximHicTh BiAIITYBaHHA CUCTEMH BHYTPIIIHBOTO MPOTHUIIOKEKHOTO
BOJIOTIOCTAYaHHS OOYMOBIIIOETHCS TUTIOM OyAiBENb 3a MPU3HAYEHHSAM, iX 00’ €MHO-
IUTAaHYBAJIbBHUMH Ta KOHCTPYKTUBHUMHM XapakTEPUCTHKaMU, a g OydiBeib
BUPOOHUYOTO MPU3HAYEHHS — CTYIIEHEM BOTHECTIMKOCTI 1 KATETOPI€I0 3a MOXKEKHOIO
Ta BUOYXOIOXXEKHOIO HEOE3NEeKol0, Ta perjaMmeHtyerbcsi Bumoramu JIBH B 2.5-
64:2012 «BHyTpimHii BOAONPOBIA Ta KaHami3alis». AHali3 JOCBIAY 0araTopiqyHOro
BukopuctanHs BIIB s 3axucty Ta mokexkoraciHHsi OyniBeb Ta CIOPYJ MOKa3as,
0 THMTAaHHSAM BJOCKOHAJCHHS TaKMX CHCTEM TPUIUIETbCA 3HA4YHA yBara
HayKOBLISIMH CBITY.

OpHuMm 13 HampsMKIB € 3a0e3neyeHHs e(EeKTUBHOI eKCIUTyaTalii CHCTEM
BHYTPIIIHBOIO  MPOTHIOXKEKHOTO  BojompoBoxy. lLle Moxke — mocsratucs
BUKOPUCTAHHSM BOJHO-CHJIIKATHUX PO3YWHIB, IO JOMAIOTHCA JO BOJIW TiJ dac
MIPOBE/ICHHS TJIAHOBUX PETJIAMEHTHUX POOIT, SKI YTBOPIOIOTH 3aXHCHY IUIIBKY Ha
BHYTPIIIHIA TIOBEpPXHI TPyOONpPOBOAY 1 3MEHIIYIOTH O10J0TIYHE 3apOCTaHHS
TpyOomnpoBoay [1]. Ane mnms peamisaiiii 3amponoOHOBAHOTO METOJY HEIOCTATHBO
JOCIIIKEHO B PO3YMHY Ta HOTO ONTUMAaJIbHA KOHIICHTPAIIisl.

[HmM HanpssMKOM BAOCKOHaIeHHs cucteMu BIIB € BrpoBamkeHHs HOBUX
METOJMK PO3PaXyHKy Ta BUKOPUCTaHHS 1H(MOpPMAIIMHUX TEXHOJIOTIM Ha cTamii
NpPOEKTYBaHHSI. B [2] poO3MISIHYyTO METOAMKY BHU3HAYEHHS BHUTPAT BOAM Ha
MOKEKOTACIHHS Ta KUIBKOCTI MOXKEKHUX KPaH-KOMIUIEKTIB B 3aJI€KHOCTI BiJ THUIIIB
OyniBenb 3a (DYHKIIOHAJIbHUM TNPU3HAYEHHSM 3 YypaxyBaHHSM OJHOYACHOI'O
BUKOPHUCTAHHS MOKEKHUX KpPaHIB Ha MoxexoracinHsa. B po6oti [3] 3anpornoHoBaHO



HOBI TpadiyHl aJrOpUTMHU IUIAHYBaHHS, a CaM€ PO3MIIICHHS HACOCHMX CTaHIIIM,
MPOKJIaIaHHS MEPEeK B YMOBaX pI3HUX BHXITHUX JJaHUX, 3 BHKOPUCTAHHIM
iHpopMamiitHux TexHoJorikH. HeposB’s3aHuUM 3alUIIMIOCS NHUTAHHS BH3HAYCHHS
MICIIh PO3TalTyBaHHS CaMUX MMOXKEKHUX KPAaH-KOMILUICKTIB.

Peanizamis audepenuitoBanns cucreM BIIB B 3amexxnocti Bin Tumy OymaiBii
po3MIIsIHyTa B poOOTI [4], A€ MpeacTaBiIeHO aHai3 AIIOYUX BHMOT JI0 YCTaHOBOK
BOJIOTIOCTAYaHHSI B TPOMAJACHKUX Ta XKUTJIOBHX OYMIBISX, CTATUCTUYHI JIaHI IPO
PO3MIpH TOXKEXK Ta peajbHe CIIOKUBAHHS BOAM ITiJI 4Yac iX JikBifamii. Bussieno, 1mo
70 Oo(iIiaIbHOI CTATUCTUKKU BXOJIATh HEBEJIMKI MOXKEXI, € BOJIU BUKOPUCTOBYETHCS
BIJIHOCHO HE3Ha4yHa KUJIbKICTh. BuKoHaHe MOpiBHAHHA (DAKTUYHHUX BHUTPAT BOJIH,
HEOOX1THUX JJIs TaCIHHA MOXKEXK1 MOXKEKHOI0 CITYyK0010, 3 BUMOTaMU HOPMAaTHUBHUX
JTIOKYMEHTIB, 3pO0JieHH BHUCHOBOK INOJO 3aBUINEHHS OCTaHHIX JJig OY/iBENb, IO
posrisnanucs. [lutanus mono oOnaaHaHHs, MO 3a0e3leuye nojady HeoOXiTHUX
BHUTpPAT BOJH HE PO3TIISAIATHC.

JlocniKeHHsT OCHOBHUX  XapaKTepUCTUKU OOJIaJIHAHHS  BHYTPIIIHHOTO
MIPOTHUIIOKEKHOTO BOJOMPOBOY MpoBeneHo B [5, 13]. 3ampomoHOBaHO MOPSIOK
BHOOPY XapaKTEPUCTUK MOAATKOBUX TOXKEKHUX KPAH-KOMIUICKTIB Ta BHU3HAYCHHSI
BUTPAT BOAM 3 HUX, P BUKOPHUCTAHHI HAMIBXXOPCTKUX PYKaBIB Pi3HOI JOBKHUHH,
3MiHI CTYINEHS iX PO3TOPTaHHS Ta JOBUIBHUX 3HAUYE€Hb THUCKY Y BOJOMPOBIIHIN
Mepexi. [Tutanus posramryBanns [TIKK Tta 3B's30k 1poro 3 xapakrepuctukamu [TKK
HE PO3TIISIATHCS.

3aranpHUM aHaNI3 CHUCTEM BOJOINOCTAa4YaHHS, IX CKJIAJIOBUX Ta METOMIIB iX
OI[IHKHU MPOBEACHUI B poOoTi [6]. HaBeneni npukiianim po3paxyHkiB Ta BUOOPY THITIB,
KOHCTPYKIIIM €JIEMEHTIB Ha MIACTaBl iX OIIHKU PI3HOMaHITHUMU METO/IaMH.

BusnaueHHst HanmpsMKiB 3a0€3MEUYEeHHsI BIMOBITHOTO PIBHS MPOTUIIOKEKHOTO
3aXHUCTYy BUCOTHUX OyJiBENb PO3TISHYTO B [7] Ha MPUKIAAI BUCOTHHUX >KUTIOBUX
OyniBens ['onkonry. HaBeneHi 3araiabHi BiJOMOCTI IIIOJIO POJIi Ta 3aBAaHb, Kl CTOSATH
nepes NOKEeKHUMHU ClTy>)KOaMH y MUTaHHSIX NPO(UIAKTHKU Ta OOpPOTHOU 3 MOKEKaMU
B TakuX OyniBisax. OCHOBHA yBara mpuijieHa JOTPUMAHHIO BUMOT J0 MPOEKTYBAHHS
Ta EKCIUTyaTaiii CHCTeM IMPOTHUIIOXKEKHOTO 3aXHUCTy, M0 3MOXKe 3a0e3nmeduTH
3HIDKCHHSI MOYKJIMBOCTI BUHUKHECHHS TIOKEK B BHCOTHHX J>KHTIOBHUX OYIIBIAX Ta
HACJIJKIB B1J HUX.

[IponoBXeHHAM JOCTIKEHD 3 MoKpaiieHHs: cucteM BIIB BucotHux OyniBesb
3a paXyHOK BJIOCKOHAJICHHSI CIIOCOOIB PO3PaXyHKY CHCTEM Ta ii €IeMEHTIB € poboTa
[8], B skmii mnpoaHaNi30BaHO BHMMOTM OOJAIITYBaHHSA BHUCOTHUX Oy/iBEsb
BHYTPIINIHBOKBAPTUPHUMH  TIOXKEKHUMHU KpPaH-KOMIUIEKTaMH. 3a pe3yJibTaTaMu
aHai3y BU3HAYEHO BIJACYTHICTh B HOPMATHBHUX JOKyMEHTaX JCTaJIbHHUX
XapaKTEPUCTHK TOKEKHOTO CTBOJIA (TIAPABIIIYHOTO OMOPY CTBOJA), SKUM IOBHHHI
00JIAITOBYBATUCHh BHYTPINIHBOKBAPTUPHI TOXKEKHI KPAaH-KOMIUIEKTH, a TaKOX
pPEKOMEH Al TTO MPOBEACHHIO TAPABIIYHUX PO3PAXYHKIB CUCTEM MPOTHUIIOKEAKHOTO
BOJIOIIOCTAYaHHS BUCOTHHUX OyAiBEIb 3 YpaXyBaHHSM BTpaT HAMOPIB Ha MOXKEKHOMY
KpaH-KOMIUIeKTi. [Toka3aHo, 1110 Ha 3HAYCHHS BUTPATH 3 KPAH-KOMITJIEKTY KPIM THCKY
HAa HHBOMY, B 3HAuyHIM Mipi BIUIMBa€ W CTyMNiHb BHIYCKY pyKaBa 3 KOTYIIKH.



AHanOriyHl MUTAHHS MIOJI0 €JIEMEHTIB OCHOBHUX MOXKEKHHX KPAaH-KOMIUIEKTIB HE
BHU3HAYCHI.

Takox MHTaHHS METOIIB PO3paxyHKY BUTpAT BOAU JJIS TAaCiHHS TIOXKEK
PO3MIIAHYTI B [9] B KOHTEKCTI TAKTUKH TOXKEKHOI CIIy»KO1. Br3HaueHo, 1110 OCHOBHUM
MOMEHTOM Y TIJIaHyBaHHI OTepaIiiid moKeXHO1 CIy>KO0u € 3a0e3nedYeHHs TOCTAaTHBOTO
3amacy BOAM JIJISl TACIHHS MOXEXK, IO B CBOIO UEPTy € 3HAYHOK 1HPPACTPYKTYPHOIO
BapTICTIO, OCKUIBKM BHMOTH IIOJI0 TIOKEKOTACIHHS TEpPEeBaXaloTh Yy po3Mipax
eJeMeHTIB Mepexi. OOIpyHTOBaHO HEOOXIAHICTh BUKOPUCTaHHS METOMOJOTrIi, sKa
OIATPUMYE  TJAX1JT — MPOTUIIOKEKHOT 1HXKEHepii, Ha OCHOBI €(EeKTHUBHOCTI.
[ToknageHuit Mo4yaToK MIAXOAYy BHU3HAYEHHS JIOCTATHOCTI €JIEMEHTIB CHCTEMH
BOJIOTIOCTa4YaHHS Ha IT1JICTaBl EKOHOMIYHHUX IMOKa3HHKIB.

[Ipu BoockonanenHi cucrteM BIIB Moke BHUHUKHYTH TMHMTaHHS MIOJ0
BpaxyBaHHs 0coOMMBOCTEH OyAiBIl HE Jjuile 3a npu3HadueHHAM. B poGoti [10]
PO3MVIIHYTI ~ TUTaHHS  YOPaBIiHHA  TOXEGKHUMH  KpPaH-KOMIUIEKTaMH  Ta
CIIPUHKJICPHUMHU CHUCTEMaMH Y TMPUMINICHHAX OyaiBenab, M0 OYyIyloThCcs 3
ypaxyBaHHSM CaMOOYTHBOI KyJbTypH Ta AW3aliHy, 3 BJIAIITYBAHHIM Ha Jaxax CaJliB
Ta iHme. [TpoBenenuii aHami3 mokasas, 110 1€ OOMEXKYE T1IpaBiIiyHl XapaKTEPUCTUKU
BIIB, 110 HEraTUBHO BILUIMBA€E Ha €(DEKTUBHICTh HOT0 BUKOPUCTAHHS.

Hanpsmkom 3abesneueHHs edekTuBHOro (PpyHkiionyBaHHs cuctemu BIIB e
peanizauis Miaxoay TECTyBaHHS BUTPAT BOAM Ta THCKY 3 TOYKH 30py HAAIMHOCTI Ta
IMOBIPHICTh TOTO, III0 BOJOTIOCTa4aHHs Oy/Jie caMe TaM Ta B TOM 4ac, KOJH 1e Oyje
notpibHo [11]. 3amponoHOBaHO MPOLEAYPU TECTYBaHHS IOTOKY 3 TOJAIbIIAM
MaHIIyJIFOBAaHHSM PE3yJIbTaTaMH, OTPUMAHUMH I1i]] 4aC TECTYBaHHS B PI3HUX TOYKAX
cuUcTeMHu abo Mpu pi3HUX BUTpaTax. [liAKpeciieHo, 1o Juiie 3a J0MOMOTOI0 YaCTUX
NEPEeBIPOK MOKHA BU3HAYMUTHU JIOCTATHICTh 1 HAQAIMHICT BOJOMOCTAYaHHS, IO
TrapaHTyeThCS iX BHU3HAYCHOIO TEPIOJIMYHICTIO 3 KOPUTYBAHHSIM Ha CE30HHI
KOJTUBAHHSI.

VY3aragpHEHUM MIAXOAOM MOKHA BBaXKaTH PE3YJIbTATH JOCIHIKEHb aBTOPIB
pobotu [12], cnpsiMOBaHKMX HA CIIOCOOW CTPUMYBAHHS MOIIMPESHHS TOXKEKI IIITXOM
3a0e3neUYeHHs] HAJICKHOTO TACHBHOTO Ta AaKTUBHOTO IPOTHIOXKEIKHOTO 3aXHCTY.
[IpogeMoOHCTpOBaHO, IO JOCTATHIO KUIBKICTh BOJW JJISI TAaClHHS TOXEXK MOKHA
MPEJCTAaBUTH Ha TPaJl€HTI, MOYMHAKOYU BIJ MEHIIOT KUIBKOCTI ISl KUTJIOBUX
OyniBenb, Aaii — 1y 0iciB a00 KOMEpLIMHUX OY/1BENIh 3MIIIIAHOTO TPU3HAYCHHS, Ta
HaWOLIBIIOI KUIBKOCTI BOJM — JUIS TIPOMHMCIOBHX Ta CKJIAACBKHX IPUMIIICHB.
[IpeacraBnennii  po3paxyHOK  JIOCTaTHBOI  KIJTBKOCTI  BOAM  JJISL  3aXHUCTYy
CIIPUHKJICDHMMHU  yCTaHOBKaMHW Ta  3BUYaMHMMU  cucteMamu BIIB s
BOJIO3AIIOBHEHUX Ta CYyXOTPYOHUX CHCTEM.

Takum 4MHOM, aHaJI3 MOKa3aB, 10 BIPOBAKEHHS PE3yJIbTaTIB IOCTIIKEHD 3a
[IMMU HAPSIMKaMHU JI03BOJISE JIJII KOHKPETHUX YMOB €KCILTyaTarlii 3alpo€eKTyBaTH Ta
noOyaysaru cucremy BIIB 3 BignoBigHUMU noka3HMKaMu ii QyHKiioHyBaHHs. [Ipu
I[bOMY OCHOBHHMM IIUIIXOM peajizallii 3aIuIIacThCd MPUHIUIT HAJIUIIKOBOCTI, IO
MPU3BOJIUTE 1O 30UIBIICHHS BAapTOCTI CUCTEMU 3aXUCTy Ta, BIAMOBIIHO, 3HUXKYE
JOIIBHICTh 11 3acTocyBaHHsA. Ha gaHoMy eTami BiJICYTHI 4iTKI PEKOMEHAAIll IO
BU3HAYECHHIO JOCTaTHOCTI eneMmeHTiB BIIB, a came moxeXHUX KpaH-KOMILJIEKTIB
(ITKK), mpu ix po3MilieHHl B IUlaHl MoBepxy Ta B OymaiBmi. IIpoBeaeHHs Takux



JOCIIDKEHb € BKpail BaXKJIMBUM TP pO3pOOIIl HOBUX MPOEKTIB OYIIBHUIITBA 3 METOIO
MiIBUIIEHHS €(PEKTUBHOCTI pearyBaHHS Ha MOXKEXKY. BaXIMBOIO Ta HEBUPIIICHOIO
YAaCTUHOIO TPOOJIEMH TIPOTHUIIOKEKHOTO 3aXWUCTy 3aJUIIAE€THCS  TOCIIKCHHS
0COOJIMBOCTEH poO3TallyBaHHS IIPOTHIIOKEKHOTO 00JIaIHAHHS B IUIaHl OyAiBIIl TAaKUM
9UHOM, 100 3a0e3NCYMTH 3aXUCT KOXKHOI TOYKHM HPUMIIICHHS Ta IPH I[OMY
MIPUIHATH €KOHOMIYHO-OOTPYHTOBAHE PIIIEHHS 0 KUTHKOCTI 00J1a THAHHS.

3. Mera Ta 3aBIaHHA JOCIIKEeHHHA

Metoro po6OTH € po3poOKa MAXOAY JO PO3MIIICHHS IOXKEKHUX KpaH-
KOMIUICKTIB B TUTaH1 OyAiBIIl 32 IPUHIIMIIOM OOTPYHTOBAHOT'O BUOOPY iX KIJIBKOCTI Ta
3ab6e3reueHHs €()eKTUBHOCTI TaCiHHS MOXKEXI.

Jl1st nocsirHEeHHST MeTH poOoTH cPOPMYIILOBAHO HACTYITHI 3aB/IAHHS:

— JOCHIIUTH TapaMeTpd, IO BIUIMBAIOTh HA PO3TAIlyBaHHA Ta KUIBKICTb
MOXKEXKHUX KPaH-KOMIUIEKTIB B OyiBIIi;

— JOCHIAWTHA TPHUHIUIIA PO3MIIIEHHS OCHOBHHMX Ta moaaTkoBux IIKK s
PI13HOT KUIBKOCTI CTPYMEHIB Ha KOXKHY TOUKY MPUMIIICHHS;

— BCTaHOBUTHU €(EKTUBHICTh 3allPONIOHOBAHOTO MIAXOAY [0 PO3MIIICHHS
MO’KE)KHUX KPaH-KOMIIJICKTIB.

4, JlocaigzkeHHs1 mapaMeTpiB, 1[0 BIUIMBAIOTH HAa PO3TALIYBaHHSA
MOKeKHUX KPaH-KOMILJIEKTIB

[Toxexni kpan-komiuiektu (ITIKK) € cknamoBoro BIIB sk enemeHTy cucteMu
MIPOTHUIIOKEKHOTO 3aXUCTy OyNiBeNb PI3HOTO MpU3HAUCHHA. Y Mmadax MOKeKHUX
KpPaH-KOMIUJIEKTIB Pa3oM 3 TMOXKEKHUM KPaH-KOMIUIEKTOM aiameTpoM 50 MM abo 65
MM, HEOOXIJIHO BCTAHOBJIIOBATHU TOXKEKHHH KpPaH-KOMIUICKT JiaMeTpoM 25 MM. Y
KBapTUpax >KUTIOBUX OYJIMHKIB YMOBHOIO BHCOTOIO TIOHag 47 M B SKOCTI
MEPBUHHOTO MPUCTPOIO  TMOXKEXKOTACIHHA  CiliJg  nependadaTd  BCTAHOBJICHHS
BHYTPIIIIHBOTO KBAPTUPHOTO IOXKEKHOTO KPAaH-KOMIUICKTY BiAMOBIAHO 10 BHUMOT
JBbH B.2.2-15:2019 «Xutnosi 6ynuaku» Ta JIbH B.2.2-41:2019 «BucotHi OyaiBmi»
B KOMIUIEKTAlli, 0 3a0e3rneuye MOXKIJIUBICTh MOAABAaHHS BOJAU Yy OYyIb-SIKYy TOUYKY
KBapTHPH 3 YPaXyBaHHSIM CTPYMEHS BOIH 3 M.

BusHaueHHs KUTBKOCTI TOXKEXKHUX KpPaH-KOMIUJIEKTIB BUKOHYETHCS B JIBa
eTanm:

— Bu3HavaeTbes KimbKicTh [IKK Ha omHOMY TTOBeEpCi;

— BH3HavYaeThes 3araibHa KinbKicTh IIKK B Oyaisii.

Jlnst 3a0e3nedeHHss yMOB 3pOIIEHHS MPUMINICHHS HEOOXITHOI KUTBKICTIO
CTPYMEHIB TOXKEKHI KPaH-KOMIUJICKTH TOBUHHI BCTAHOBJIIOBATHCS OJUH BiJ] OJHOTO
Ha BIJICTaHl HE OUIBIIIE:

e =k o, F (2] (1)



e Lnkk — MakcumanbHa Bifctanb Mk [IKK, m; k=1 — npwu 3polieHHi KOKHOI
TOYKHM TPUMIIOICHHS JBOMAa CTpyMEHsMH; K=2 — mpu 3pomlmieHHI KOXHOI TOYKH
MPHUMIIIEHHS OJTHUM CTpyMEHeM; |, — TOBXXHMHA TOXKEXKHOTO pykaBa, M; b — mmpuHa
OymiBmi, M; Ry 5, — TIpoeKkIis pajaiyca KOMIAKTHOI YAaCTHMHH CTPYMEHsI, IO
BH3HAYA€THCS 32 (POPMYIIOIO:

Ry o = R gur — (2w —135)° , M, )

K (akr MoB

ne R paxr — akTHuHMI pasiyc KOMIIAKTHOI YaCTUHU CTPYMEHSI, M; Zyos — BHCOTA
noBepxy (mpumimenHs ), M; 1,35 — Bucora BcranoBnerss [IKK wHan miggororo, m.

3anexuicte Biactani mik [IKK Big BHCOTM Ta MMpUHU TPUMIMIEHHS, SKa
po3paxoBaHa 3a jgomomoroiro ¢opmymu (1), mokazana Ha puc. 1. Po3paxyHok
MIPOBEJICHO JJIsI MOKEKHUX PYKaBiB JOBXKKHOIO 10, 15 Ta 20 M.

Lk, M

Z,M

Puc. 1. — 3anexunictb MakcuMaabHo MoxkINBOI BiacTani mixk IIKK (Lnkk) Bix mmpunu
(b) Ta BHCOTH (Z) mpuMilIeHHs (32 YMOBOIK MOJIOBHHM INUPHHU MPUMIILIEHH) JIJIsI TIOMKEKHUX
pykaBiB 1oBxuHo10: 1- 10 M, 2 — 15 M, 3 — 20 m.

AHamni3 OTPUMAHOTO PE3yJbTaTy HAJa€e 3MOTY CTBEpP/KYBaTH, IO MpHU
30UTbLIEHH] PO3MIpIB MpuUMIlleHHS 3MeHIyeTbess Bigctanb Mixk [IKK. Tak, s
pykaBiB 10BkHHOIO 10 M npu mupuHi npumiieHHs 20 M Ta BUCOTI 6 M MAKCUMAaJIbHO
MOXJIMBA BiAcTaHb ckianae 18,54 m. Ilpu Tux camux po3mipax NPUMILIEHHS Ta
JOBXHWHI pykaBa 20 M MakCUMaJIbHO MOXJIMBA BijcTaHb ckianae 29,4 m. OgnHak, 3a
KOHCTPYKTUBHUMHU OCOOJIMBOCTSAMHU Ta 00’ €MHO-TIJIAHYBAJIbHUMU PIIIEHHSIMU OYT1BIII
MOXYTh OYTH TaKMMH, L0 3aXHCT MOJOBHUHM IIMPUHHU MPUMILIEHHS 3a JOMOMOIOIO
IIKK memoxnuBuii. B Takomy Bumagky mMakcuMmanbHa Bifgcranb Mik IIKK 3HauHO
3MEHIIYEeThCS (puc.2), Ta IS PyKaBiB MOBXKUHOKO 10 M Ipy MIUPUHI MPUMIIICHHS
20 M Ta BHCOTI 6 M MaKCHMMaJbHO MOXKJIMBA B1JICTaHb CKJIajmae 6,6 M, a JI1 PyKaBiB
JTOBXHHOIO 20 M — 23,8 M.

[Tpu posranryBanni [IKK B mmani OyAiBii BaXJIMBUM MapaMeTpOM € pajaiyc Ail
ITIKK, 110 BpaxoBye XxapakTepUCTUKH NpumiteHHs Ta oonaananus [TKK:



RHKI(=Rxnp+Ip7M’ (3)

ne  Rnxx — paniyc aii ITIKK, m.

ki, M 3
30+

2] )
20]
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Puc. 2. — 3anexnicte makcuManbHo MoxkIuBOI BiacTani Mixk [IKK (L) Bin mmpunu (b)
Ta BUCOTH (Z) NPUMillleHHS (32 YMOBOIO 3aXHMCTi BCi€i NMPUHHA MPUMILEHHS) IS MOKEKHUX
pykasBiB 1oBxuHow0: 1- 10 M, 2 — 15 M, 3 — 20 m.

Pesynbrat mgocmipkeHHS BIUIMBY BHCOTH TIOBEPXY Ta PajalyCy KOMIAKTHOI
yacTUHU cTpyMeHto Ha paaiyc aii [IKK naBeneno Ha puc. 3.

Puc. 3. — 3anexnicres paniycy aii IIKK (Rnkk) Bix paaiycy KoMIakTHOI 4acTHHH
crpymenio (Rx) Ta BUCOTH (Z) mpUMillIeHHS



AHaJti3 pe3yapTaTiB Ha pUC. 3 MOKa3aB, 110 301JIbIIEHHS BUCOTH MPUMIIICHHS
okasye He3HauHui BruB Ha pajiyc aii [TKK. s noxexxHux pykaBiB 10Bx)UHOIO 10
M TIpH MIHIMaJIbHIA BHCOTI MPUMIIIEHHS Ta JOBXHHI KOMITAKTHOI YaCTUHU CTPYMEHIO
paniyc aii IIKK nopiBaioe 15,9 M, npu MakcMMadbHUX 3HAYCHHSIX HOTO JOBXKHHA
3MEHIIYEeThCS 10 21 M. [ moKe)KHUX pyKaBiB HOBXKUHOKO 20 M MpH MiHIMAJIBbHIN
BHCOTI IIPUMIIIICHHS Ta JIOBXXKMHI KOMIIAKTHOI YaCTHHU CTPYMCHIO pajilyc JOPIBHIOE
25,9 M, Ipu MaKCUMAIBHUX 3HAYEHHSX HOr0 JOBKHWHA 3MEHITY€EThCs 10 31 M.

[TopiBHsIBHUM aHANI3 3HAYeHb MakcuMaibHOI BifcTani mix [IKK Ta pamiycy
iX mii CBIAYMTH MPO Te€, 110 3HAYEHHS OCTAHHBOTO MapaMmeTpa MpHU IHIIUX PIBHUX
yMOBax OUIbIII, a BIANOBIIHO HeoOXiaHa KuIbKicTh TIKK nmis 3axucty nmpuminieHHs
3MeHInyeThesl. Ane nipu posramryBanHi [1IKK 3a npunimnom, sikuil opieHTOBaHHUM Ha
BEIMYMHY pajiyca iX nii, ajs 0araTbox 00 €MHO-TUIaHYBAJIbLHHUX pIIIEHb OY/IBEIb
CKJIQJIAETHCSI CUTYallis, 110 HE 3a0e3MeUy€eThCs 3POLICHHS KOKHOI TOUYKH MPUMIIIECHb
HEOOX1JHOIO KIJIBKICTIO CTPYMEHIB, TOOTO YMOBHU 3aXUCTy HE BUKOHYIOThCA. lle €
HAaCJIIJIKOM TOTO, 10 npu BuzHadeHH1 paaiyca Aii [IKK He BpaxoBylOTbCS yMOBH
3aXUCTy MPUMIIICHHS: 3a TTOJIOBUHOIO ITUPUHU 200 MOBHY IIUPUHY MTPUMIILICHHS.

OtpuMani pe3ynbTaTH MOKa3yloTh, 1o obsanHanHs [IKK 3 HalOuibiioro
JIOBXKUHOIO TTOKEXHOTO PyKaBa, TO3BOJISIOTH 301JBIIUTA OXOIUJICHHS IPUMIIIECHHS Ta
3a0€3MeUnTH MOT0 3pOIICHHSI HOPMATUBHOIO BUTPaTO. OgHAK MpHU BUOOPI KUTBKOCTI
[IKK Tpeba BpaxoByBaTM KOHCTPYKTHBHI OCOOJMBOCTI MPUMIIIEHHS, HOPMATHUBHY
KUIBKICTh CTpyMeHiB, oOanHanns [TKK.

5. locaixkeHHS IPUHIANY PO3MillIeHHS MOKEKHUX KPAH-KOMILIEKTIB

[[Mo6 BuzHaumtu KutbkicTh [IKK B mmani OyniBii HEOOXiIHO BpaxoBYBaTH
HACTYIIHE:

— Bigcranb MK [IKK nmoBunHa OyTu He Oubie Lk

— KUIbKICTh TOBMHHAa OyTH Takowo, MO0 KOXXHA TOYKAa MPUMILIECHHS
3pOIIYBAJIACh KUIBKICTIO CTPYMEHIB, HE MEHIIIOI0 32 HOPMATHUBHY.

[Ipu BusHauendi HeoOximHoi kKuibkocTi [IKK mno nmoBxwuni OyniBmii
MPOIOHYETHCSI KEPYBATUCS HACTYITHUMH PO3paxyHKaMH. SIKIO KUIBKICTh CTPYMEHIB
Ha KOXHY TOUYKy npumimieHHss — onauH, KuibkicTh IIKK mo posxuni OyniBmi
BU3HAYAETHCS:

a) Bu3Havaethcs paxaiyc aii [TKK (3);

0) paniyc aii [IKK nmopiBHIOETECS 3 pO3MipaMu MOBEPXY:

— 332 YMOBOIO:

(a/2)<R e =(b/2),

JIe  a— JIOBXHWHa OYIIBIIi, M;

kutbKicTh [IKK Ha ogqHOMY moBepci mpuiiMaetbest 1.

[Mpuknan: a =45 M, b=15M, Rcnp. = 11,89 M, Lk = 51,64 m, |, =15 m.

Pospaxynok: Ry =R+l =1189+15=2689 ™M, TakuM YHHOM, YyMOBa
(a/2)< Ry >(0/2) BuKOHYyETBCS: (45/2)<26,89>(15/2), TOOTO Ha KOKHOMY TIOBEPCI
BctaHoBoethes 1 [IKK (puc.4).



A

Puc. 4. PozramyBanns ognoro IIKK B nuiani OyaiB.i npu ogHOMYy CTpyMeHi Ha
KOKHY TOYKY NPUMillIEeHHSI

— 33 YMOBOIO:

(a/2)> R e s

kubkicTh [IKK Ha olHOMY moBepci BU3HAYAETHCS:

=(a/L . )+1.

nﬂKK

[puknag: a =60 m, b=15m, Rinp. = 11,89 M, Lk = 51,64 m, |, = 15 m.
Rk =R +1, =1189+15=2689 ™M, TakuM 4YHMHOM, yMOBa

Pospaxynok:
(a/2)< Ry =(b/2) He BUKOHYETBCS, 8 BAKOHYEThCs yMoBa (a/2)> R : (60/2)> 26,89,
TOOTO KUIBKICTh [TIKK Ha OJTHOMY nosepci BU3HAYAETHCS:

N = (60/51,64)+1=216~3 TIKK (pwuc. 5).

v O O

Puc. 5. PosramyBanns Tpbox IIKK B nuiani 6yaisJii npu ofHOMY CTpyMeHi Ha KOMKHY
TOYKY NPUMillleHHSA

KO KUTBKICTh CTPYMEHIB Ha KOXKHY TOUYKY NMPUMINIEHHS — JIBa, KIJTBKICTh

ITKK o moBkuHi Oy1iBIIi BUBHAYAETHCS:

N =@/ L )+1.

IIKK

[Mpuknan: a =45 m, Likk = 25,82 M.
Pospaxynok: kumbkicte  [IKK
N = (45/25,82)+1=2,74~3 TIKK (pwuc. 6).

HAa OJHOMY TIOBEpCl BHU3HAYAETHCS:
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Puc. 6. Po3ramyBanns Tpbox IIKK B muiani 6yaiBJii mpu 1BOX CTPyMeHAX HA KOMKHY
TOYKY NPUMIillleHH S

KO0 KUTBKICTh CTPYMEHIB Ha KOXHY TOYKY MPHUMIMICHHS — TPH, KiJIBKICTh
IIKK 1o mopxwHi OyIiBIIi BH3HAYA€THCS OJHAKOBO 3 BHU3HAYCHHSAM JUISL JIBOX
CTPYMEHIB, aje BCTaHOBIIOIOThCA cmapeHi [IKK wepe3 omuH Big BH3HAYEHOI
BEITNINHHU.

[Mpuknan: a =45 m, Likk = 25,82 M.

Pospaxynok: kinmbkicte IIKK Ha omHomMy TmoBepci  BH3HAYAETHCS:
N = (45/2582)+1=274~3 TIKK, ane koxuumii apyruii I[IKK BcTaHOBIIOETHCS

criapeHuM (puc. 7).

o 9

Puc.7. PosramyBanns yorupbox IIKK B niani 0yaiBJji npu Tppox cTpyMeHsIX Ha
KOKHY TOYKY NPHUMIllICHHSA

SKIIO KUTBKICTh CTPYMEHIB Ha KOKHY TOUKY NMPUMIIIEHHS — YOTUPH, KIJIbKICTh
I[IKK no moBxuHi OyJiBJII BHU3HAYAETHCS OJHAKOBO 3 BHU3HAYEHHSM JUIS JIBOX
ctpymeniB, aine Bci [IKK BCTaHOBIIOIOTHCS CHApeHUMH, TOOTO 1X KUIBKICTh
301JIBIITYETHCS BABIUI.

[Tpukman: a =45 m, Likk = 25,82 M.

Pospaxynok: kimbkicte IIKK Ha omHomMy TmoBepci  BH3HAYAETHCS:
Ny = (45/2582)+1=2,74~3 TIKK, ane xoxuuii [TKK BCTaHOBIIOETHCS CHApeHUM

(puc. 8).

G O @
o O o

Puc. 8. PozramyBanus micrbox IIKK B nuiani 6yaiBJii npu 40THPbOX CTPYMEHsX Ha
KOKHY TOYKY NPUMILLICHHS

3aranpHa kibKicTh [IKK B OyiBimi BU3HAYa€THCS:



N =Mos " N »

e Moz — KUIBKICT MOBEPXIB y OYMiBIIL; Nk — KUTBKICTH MTOXKEKHUX KpaH-
KOMILJIEKTIB Ha OJTHOMY ITOBEPCl OY/IiBIIi.

YV madax TMOXKEKHUX KpaH-KOMILIEKTIB B SKOCTI IEPBUHHOTO 3acoly
TIO)KEKOTACIHHS PO3TAIIOBYIOTHCS TIOKEKHI KpPaH-KOMIUICKTH JiaMeTpoM 25 MM,
(KpIM CKJIaACHKHUX CIIOPY):

n n

nkk (25) — ki

HonatkoBi BuTpatd Boau Ha pobory IIKK miamerpom 25 MM He
nependavyaroTbes. Y KBapTUpax KUTIOBUX OyJIUHKIB YMOBHOIO BUCOTOIO TOHaA 47 M
nependavyaeTbcsl YCTAHOBKA BHYTPIIMIHBOTO  KBAPTHUPHOTO  MOXKEXKHOTO  KpaH-
KOMIUJIEKTY, SIKUM 3a0e3ledye MOXIIMBICTh TMOJABaHHS BOAU y OyAb-SKY TOUKY
KBapTUPH 3 ypaxyBaHHSIM CTPYMEHs BOJIU 3 M:

TIKK(xe) =
ne  Nnkk ) — KUIBKICTh BHYTPIIIHIX KBAPTUPHUX TOXKEKHUX KpaH-
KOMIUJIEKTIB B KUTJIOBOMY OYJIMHKY YMOBHOIO BHCOTOIO TOHA 47 M; Ny — KITBKICTD

KBapTHDP.

Jst poboru kBaptupHux I[IKK HEoOximHO mepembadatu BUTpAaTH BOJIM Ha
MoKeKoraciHHs KutbKicTio 0,5 1/c.

Jlns BapianTtiB posramryBaHHs [IKK, mo 3a0e3nedyroTh KiIbKICTH CTPYMEHIB
OlnbIIe ABOX, JOIUIBHO po3TamryBaHHa goxaTkoBoro IIKK He 3a KimbKicTiO
ocHoBHux IIKK, a mo ogHomy pomatkoBoMy IIKK B onniii madi, mo 3MeHirye
(dakTruny KiIbKicTh nogaTkoBux [IKK B 1,5 — 2 pasmu.

6. BcraHoBjieHHs1 e(QeKTHBHOCTI 3alpONMOHOBAHOIO0 MiAX0Ay /10
PO3MIlIEHHS MOMKEKHUX KPAaH-KOMILICKTIB

3anponoHOBaHUM MIAXIJT IO PO3MIIICHHS MOXKEXHUX KpaH-KOMIUIEKTIB B TIJIaH1
npuMilieHHs1 OyB peanizoBanuii mporpaMHuUM KomruiekcoMm «BIIBy». Ileit kommiekc
CTBOPEHO 3a JIONOMOIOI0 Maketry npukiagHux nporpam «MAPLE», mo 103BoJjuiio
MPOBECTH  pO3paxyHKH il  OaraThOX  BapiaHTiB  OyaiBedb 3  PI3HUMHU
XapaKTEPUCTHKAMU 00’ €MHO-TIJIAaHYBAJIBHHUX PIIIEHb Ta MOXKEXKHOI HeOe3neku. Kpim
TOTO, 10 3amporoHoBaHOro komiuiekcy «BIIB» OyB BOygoBaHu#l paHillie CTBOPEHUN
nporpaMunii  komiuieke «IIKK», sxkuil no3Bonsie BU3HAYUTH XapaKTEPUCTUKU
nonatkoBux IIKK nanmg  kOHKpeTHMX YMOB — eKcCIUTyartaiii  (HOpMaTUBHUMH
JOKYMEHTaMU METOJMKa BU3HAUYeHHs Xxapakrtepuctuk poxarkoBux I[IKK He
nependayeHa).

Jo tabnuii 1 3BeaeHi pe3yabTaTu po3paxyHkiB KiuibkocTl IIKK mms BucotHoi
KUTJIOBOI OyniBimi (IoBkuMHA 68 M, mupuHa 24 M, 25 MOBEpPXiB, BUCOTA KOKHOIO
MOBEPXY 3 M) 32 HACTYITHUMU METOJAUKAMU:



— MEPILKA BapiaHT — pO3PaXyHOK 32 BAMOTaMHU HOPMATUBHUX JTOKYMEHTIB,
— JpYTHA BapiaHT — peami3allis 3amporOHOBAHOTO MiAXOAY 3a JIOMOMOTOIO
nporpamuoro komiiekcy «BIIB» (3 BOynoBanum komruiekcoM «ITKK»).

Taba. 1. Pe3yabTaTtn pospaxyHnkiB kiibkocti IIKK ns BucorHoi xxut/10B01 OyAiBIIi

[Tapametp Bennuuna napamerpa 3a METOJIUKAMH:
TSP BapiaHT | JIpYTHUi BapiaHT
KinpkicTh CTpyMeHIB Ta BUTpaTH | 4 CTpyMEHS Ha KOXKHY TOYKY MPUMIIIECHHS
BOJIM Ha OJIMH CTPYMIHb BUTPATOIO 2,5 J1/C
Xapakrepuctuku ocHoBHUX TTKK:
nmiametp ITKK 50 MM 50 MM
JlaMeTp HacaJK{ CTBOJIA 13,16, 19 mm 13 MM
JIOB)KMHA pPyKaBa 10, 15,20 m 20 M
Xapaxkrepuctuku goaatkoBux ITKK:
nmiametp ITKK 25 MM 25 Mmm
JlaMeTp HACAJK{ PO3IOPOIIyBaya 4—-12 Mmm 8 MM
JIOB)KMHA pyKaBa 10 30 M 18 m
Kinpkicte ocHoBHux IIKK Ha omun 8_ 14 [IKK 8 TIKK
OBEPX
Kinekicts mogarkoBux [IKK Ha oxnu
noBepx (0e3 BpaxyBaHHS KBapTUPHUX 8 — 14 IIKK 4 TIKK
[TKK)

Amnani3 tTabnuii 1 mokasye, 1o pe3yabratu po3paxyHky cucremu BIIB Oymismi
3a IBOMa BaplaHTaMM B YACTHHI, IO CTOCY€TbCA BUOOPY HOPMATUBHUX BEIMYHUH HE
BIJIPI3HSAIOTHCS OJIMH BiJl OJTHOTO, IO CBIIYUTH MPO iX BIAMOBIIHICTH BUMOTAM HOPM.
Ti mnapameTpu, £KI 3a TEpPIIMM BaplaHTOM PO3PaxyHKy TmependadyaroTh
HEOJHO3HAYHICTh BUOOPY, € BIUIMBOBUMHU Ha OCTATOYHE PIIIEHHS Ta 3a0€3Me4yI0Th
BIIMIHHOCTI pimeHHss B Mexax 40 %. IIpu upomy, HEOOXiIHO BpaxoOBYBaTH, MIO
po3paxyHok kuibkocTi [IKK HaBegeHuit Ay 0AHOTO MOBEPXY, a pO3paxyHOK B MEXax
OyiBJI1 TOKa3aB, 11O 111 BIIMIHHOCTI 3HAYHO 301JIbIIIYIOThCHI.

7. OOroBopeHHsi OTPMMAHMX Pe3yJbTATIB MO0 PO3TALIYBAHHA
MOKEKHUX KPaH-KOMILJIEKTIB

AHani3 naHux Ha puc.1—2 mokasye, M0 HANMOUIBI 3HAYYIIMMH MapaMeTpaMu,
BIUTUBAIOYMMH Ha PO3TAllyBaHHS Ta KIIBKICTh TMOXEKHUX KPAH-KOMIUICKTIB B
OymiBii, € JOBXHMHA TOXKEKHOTO pyKaBa Ta InupuHa npuminieHds. [lpu
BukopuctanHi [IKK, ykoMmruiekToBaHMX pykaBaMu MaKCHUMaJbHOI JIOBKHHH,
30UTBITY€EThCS TUTONIA MPHUMIIIEHHS, Mo 3axuiiaerbes Takumu [IKK, mpu 1mpomy
3a0€3Meuy€eThCS 3POIICHHS KOXKHOT TOYKM HOPMAaTHBHOIO BUTPATO0. PerymroBaHHS
kutbkocTi [IKK BpaxyBaHHSIM KOHCTPYKTHUBHUX Ta 00’ €MHO-TUIAHYBAJIbHUX PIIIEHb
OyniBenb MoxuMBO npu po3srtamryBaHHl [IKK Tak, mo Oyne 3axuileHo MoJIOBHHA
IIUPUHU TOpUMIileHHs, ToOTo moTpiObHa KinbkicTh [IKK 3MeHmiena BaBiul mpu
BUKOHAHHI BCiX HEOOXITHUX BUMOT 3aXUCTY.




AHani3z puc. 3 mokasaB, IO BpaxyBaHHA pajiyca Jii MOXEXKHOro KpaH-
KOMILIEKTY € 000B’I3K0OBUM eTaroM ix posramryBanHs. Pamiyc mii [IKK e dynkiiero
paaiyca KOMITAKTHOI YaCTHHH CTpyMeHsl, sikuii oxepxyerbes 3 IIKK Ta momxuHM
fioro pykasa. [Ipu mpoMy, XapakTepuCTHKa BUCOTH MPUMIIIECHHS, BiJl SKO1 3aJICKHUTh
paaiyc KOMITAKTHOT YaCTUHU CTPYMEHS, OKa3ye He3HAuyHui BILIMB Ha pasiyc aii [IKK.

Taxkum umaOM, posramryBaHHs [IKK wHeoOximHO 3milicHIOBaTH Tak, 00
BiJICTaHb MK HHUMHU Oyja HE OLIbIlIe PO3PaxyHKOBOI, 3 ypaXyBaHHSM BEIWYUHH
paaiyca iX jii, Ta BpaxyBaHHSM YMOBHU 3aXHCTy MPUMIIIEHHS: 32 IOJOBHHOIO
IMUPUHU a00 TIOBHY IIHWPUHY TMpuMimeHHs. [lopiBHAIbHUI aHai3 3HAYCHb
MakcuMaiibHOI Bifctani Mixk TIKK Ta pamiycy iX aii CBiIUMTH MpO Te, IO 3HAYCHHS
OCTaHHBOT'O MMapaMeTpa IMPH THIIUX PIBHUX YMOBaX O1IbII, a BIAMOBIIHO HEOOXIIHA
kutbkicTh [TKK a1 3axucty npumilieHHs! 3MEHIITY€ThCS.

Amnani3 puc.4-8 nokasye, o posramryBanusa [IKK mmns OyaiBens BU3HaueHHX
KOHCTPYKTUBHHUX XapaKTEPUCTHK 3a 3alPOIOHOBAHUM IPUHIIAIIOM BpaxXyBaHHS
MakcumasibHOi BifcTaHl mix [IKK, pamiyca ix aii Ta yMOB 3aXHCTy HpPUMIILICHHS
JO3BOJISIE PO3TAIlyBaTH IIOXKEKHI KpaH-KOMIUIEKTH Tak, Io Oyjae 3abe3ledeHo
3pOIIEHHS KOXHOI TOYKH MPUMIIIEHHS HEOOXIHOIO KUIBKICTIO CTPYMEHIB, IPHU
IbOMY KUTbKICTh OCHOBHUX Ta AojatkoBux [TKK Oyae oOrpyHTOBaHO MiHIMaIBHOIO.

Amnanizyroun pgaHi Tabmumi 1 MokHa 3pOOMTH BHCHOBOK, IO IIPOIEC
pPO3paxyHKy BHYTPIIIHHOTO IPOTHUIIOKEIKHOTO BOIOMPOBOAY Ta PO3TAITyBaHHS
MOKEKHUX KPaH-KOMIUIEKTIB € METOJIOJIOTIYHO BiJNpPAaIbOBaHUM. AJie € MmapaMeTpH,
Kl MAarOTh 3HAYHUN BIUIMB Ha JOCIHIKYBAJIbHY BEJIUYMHY, TPHU I[bOMY HEMae
OJIHO3HAYHUX BUMOT JI0 iX BHOOpY, IO MOXE 3MIHIOBATH OCTATOYHE PIIICHHS PO
KUIBKICTh TIOKEKHUX KpaH-KOMIUIEKTIB B Mexax 40 % Juisi KOXXHOTO TOBEPXY
Oy B,

8. BucHoBku

1. JocmikeHo mapameTpH, 110 BIUIMBAIOTh HA PO3TAIlyBaHHS Ta KUIbKICTh
MOXKEKHUX KpaH-KOMIUIEKTIB B OyaiBii. [loka3zaHo, mo oOnagHaHHS TMOXKEKHUX
KpaH-KOMILJIEKTIB 3 MAKCUMaJbHUMHU XapaKTEPUCTHUKAMU TOXKEKHOTO PpPYyKaBa,
J03BOJISIIOTH 30UIBIIMTH OXOIUIEHHS MPUMINIEHHS Ta 3a0€3MeYUTH HOro 3pOIEHHS
HOPMAaTHBHOIO BUTpaTOor0. OIHAK MPU BUOOP1 KUIBKOCTI MOKEKHUX KPAaH-KOMILJIEKTIB
Tpeba BpaxoBYBaTM KOHCTPYKTHUBHI OCOOJMBOCTI MNPUMILIECHHS, HOPMATHBHY
KUIBKICTh CTPYMEHIB, O0JIafHAHHS TOXKEXKHUX KpaH-KOMIUIEKTiB. Kpim Toro, Tpeba
BpaxoByBaTH  €KOHOMIYHY  ckiagoBy. OOmagHaHHS 3  MaKCUMaJbHUMHU
XapaKTEPUCTUKAMHU KOIITYE JTOPOXKYE, TOMY HOTO OOTpYHTOBaHHWM BUOIp J0O3BOJISE
3pooutn cucremy BIIB ekoHOMIYHO MprBaOIUBOIO.

2. JocniKeHo MPUHLUIN PO3MIIIEHHS OCHOBHUX Ta JIOJaTKOBUX IMOXKEKHUX
KpaH-KOMILJIEKTIB JUIsl Pi3HOT KUIBKOCTI CTPYMEHIB Ha KOXKHY TOUKY mpuMinieHHs. Ha
MiJICTaBl aHajizy NapameTpiB, SKI BIUIMBAIOTh HA KUIBKICTh TOXEXKHUX KpaH-
KOMIUICKTIB B TUIaH1 OYJiBJI, 3alpONOHOBAHO MIJAXiJ A0 PO3MIIICHHS IMOMXEKHUX
KpaH-KOMIUIEKTIB 3a MNPUHIMIOM iX 0OrpyHTOBaHOi poctatHocTi. llpu mpomy
3aMpONOHOBAHO I 3a0€3MEeUeHHs 3pPOIICHHSI KOXKHOI TOYKM MPUMIIIEHHS OJHUM
CTPYMEHEM KUIBKICTh TOXKEKHUX KpaH-KOMIUIEKTIB BHU3HA4YaTH 3a pajalycoM il



MOKEKHOTO KPaH-KOMIUIEKTY Ta 32 YMOBOIO, 1110 BPAaXxOBYE IOBXHUHY Ta LIUPUHY
OynmiBii, a a1 JBOX CTPYMEHIB Ta OUIbIIE — pO3paxyHOK BUKOHYBATH 32 YMOBOIO
3a0e3MeyeHHs] KOKHOI TOYKH MPUMIIICHHS JBOMa CTPYMEHSMHU 3 BCTAHOBJICHHSAM
CHApEHUX MOKEKHUX KPaH-KOMIUIEKTIB JJIsl HACTYITHUX CTPYMEHIB.

3. BcranoBneHo e(eKTHBHICTH 3allpOIIOHOBAHOTO MIAXOAY 10 PO3MIIIECHHS
MOKEKHUX KPaH-KOMIUIEKTIB, SIKUH OyB peasli30BaHUN MPOrPaMHUM KOMIUIEKCOM
«BIIBy», mo Mictuth BOymoBanuii nporpamanii komrieke «ITKK» nns BuzHaueHHs
XapaKTEPUCTUK  JOAATKOBUX  TMOXKEKHUX  KpaH-KOMIUIEKTIB.  [lopiBHsUIbHMIA
PO3pPaxyHOK KUIBKOCTI MOXKEKHHUX KpPaH-KOMIUJIEKTIB 332 BUMOTAaMH HOPMAaTHUBHUX
JIOKYMEHTIB Ta 3a JOMOMOIOI0 MporpamHoro kommiekcy «BIIB» (3 BOymoBaHuM
komriekcoM  «IIKK») mokazaB, 1mo 3a mnepmmM BaplaHTOM PO3PaXYHKY
nependavyaeTbcsi HEOAHO3HAYHICTh BHOOPY BEJNIMYMH, IO € BIUIMBOBUMM Ha
OCTAaTOYHE PIIICHHS Ta 3a0€3MeUyI0Th BIAMIHHOCTI KiHIIEBOTO PE3yJbTaTy B Mexkax
40 % mnuuie Uil OMHOTO TOBEPXY, L0 3HAYHO 30UIBIIYETHCS ISl OYIBI1l B LIJIOMY.
TakuM 4yMHOM, OOTPYHTYBaHHS PIIIEHHS II0JI0 KIIBKOCTI OCHOBHUX Ta JOJATKOBUX
MOXKEKHUX KPaH-KOMIUIEKTIB B OYAIBIl J03BOJISIE€ 3a0€3MEYUTH BUKOHAHHS BHUMOT
HOPMAaTHBHUX JIOKYMEHTIB 100 3pOLIEHHS KOXKHOI TOYKH MPUMILIEHHS HEOOX1THOIO
KUIBKICTIO CTPYMEHIB, HE 30UIBIIYIOYM IX KUIBKICTh Ta BapTICTh BCIEI CHCTEMU
MIPOTUIIOKEKHOTO 3aXHCTY.
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DEVELOPMENT OF AN APPROACH TO THE LOCATION OF FIRE HYDRANT-
KITS IN THE BUILDING PLAN

The paper proposes and substantiates the approach to the location of fire hydrant Kits in the
plan of the building, which is one of the main areas of implementation of the required level of its
fire protection system. It is determined that the location of fire hydrant kits is a must to ensure
irrigation of each point of the room with the required number of jets, which affects the success of
the use of internal fire water for firefighting. The parameters influencing the location and number of
fire hydrant sets in the building are investigated. It is shown that when using fire hoses of maximum
length, the radius of the fire hydrant set increases and their required number decreases accordingly.
The diameter of the fire hose affects the water consumption obtained from the crane set and must be
at least standard. It is shown that when choosing the number of fire hydrant sets, in addition to the
characteristics of their equipment, it is necessary to take into account the design features of the
room and the standard number of jets, which significantly affects the economic component. The
principles of placement of the main and additional fire hydrant sets for different number of jets at
each point of the room are investigated. Based on the analysis of parameters that affect the number
of fire hydrant kits in the plan of the building, an approach to the placement of PAC on the principle
of their reasonable sufficiency. The efficiency of the proposed approach to the placement of fire
hydrant kits is established. Evaluation of the effectiveness of the proposed approach to the
placement of fire hydrant kits showed that the rationale for the decision on the number of main and
additional fire hydrant Kits in the building allows to meet regulatory requirements for irrigation of
each point of the room with the required number of jets. protection.
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