1. BUSHAYEHHSA MACU NITAKA | UIOIO
OCHOBHUX NAPAMETPIB

BusHayeHHA (abo po3paxyHOK) Macu riTaka MNOYMHAETLCA TiNbKK
nicnst BUOOpY cxemMu fnitaka, Tak sk Maca Moro CKrnagoBux YacTUH 3HAYHOO
MIPOKO 3anexuTb Big IX 3O0BHIiWHIX dOpM, pPO3MIpiB Ta B3aEMHOIO
po3TawlyBaHHA. Tak, 30BHiWHI (opMK Kpuna, OnepeHHsd, qr3ensxy

BNN1BalOTb Ha KoediuieHT nobosoro onopy C, Ta nignoMHoi CVIJ'II/ICy. Big

BENUYMHU CX i CysanemaTb TSAra YM NOTYXHICTb OBUIYHIB i, SIK HACMNigoK,

mMaca CUMoBOI YCTaHOBKM Ta nanvea. [eomeTpuyHi napameTpu kpuna A,
C, J, onepeHHs ToLo, be3nocepeHbO BNMMBAKOTL Ha iX Macy.

[MpoekTyBaHHA nependavae nowyK HanedeKTUBHILONO pPilleHHS.
[MponoHoBaHU MeTOo4 BU3HAYEHHS MacK fliTaka a9k Kputepin edpekTUBHOCTI
nepenbavae BU3HAYEHHS MiHIManNbHOI 3NITHOI Macu npu 3abe3neyeHHi
OCHOBHWUX TaKTUKO-TEXHIYHMUX BMMOr, BMMOr aBiaulilHMX npaBun Ta
BMKOPUCTaHHA MeToAy NocnifoBHUX HabnmxkeHb (iTepadin).

Mpobnemn po3paxyHKy 3MiTHOI Macu niTaka y uUbOMy, WO Maca
KOHCTPYKLiT Ta iHWWX CKNagoBUX caMi 3anexuTb Bif BENMYUHU 3MTHOI
Macu nitaka.

Knacudikauia macu nitaka (BaroBa knacudikauisl), 9k i 6yab-gka
iHWa, € YMOBHO (puCcyHOK 1.1).

3niTHa maca nitaka m,

Maca nopoXxHboro Maca nosHoro m
nitaka m,, HaBaHTaXeHHa — *#
Maca Maca CnopagxeHHs Llinsose
KOHCT DKL obnagHaHHsA Ta cnyxboBe (KomepLiiiHe)
PykY Ta ynpasniHHS HaBaHTaXXEHHS HABAHTAKEHHS
Cunoea
yCTaHoBKa Manunso

Maca nopoXHLOro CrnopsaKeHoro
niTaka

PucyHok 1.1 — Po3nogin 3niTHOT Macu niTaka

o rpynu "KOHCTPYKUiS niTaka" BiAHOCATLCS:

— KpWno 3 repmMeTmnsauieto nannBHMX BiACIKIB,;

— oto3ensax i3 nignorot, neperopogkamu, repmeTusaudieto BiacCiKiB,
pamamu, fitokaMmu, roHgosIamMm Waci, WUTKkamMm ranbMyBaHHS,



— ONepeHHSs 3 POopKiNamu, rpebeHsmmn Ta wandamu;

— 3MiTHO-NOCagKoBI MNPUCTPOI (Wwaci) 3 uuniHgpamn npubnpaHHs,
ranbMiBHUMMW NapallyTamu;

— 3abapBneHHs NOBEPXHI NniTaka.

o rpynn "cunosa yctaHoOBKa" BigHOCATLCA:

— OBUrYHN (OCHOBHI, OOMNOMXKHI, NIANOMHI, nNpuUCKoploBadi) i3
cucTeMamMu  peBepcy, LYMOIMYLWiHHSA, YNpaBriiHHA BEKTOPOM  TArU,
niTakoBUMUW arperatamv JBUTyHIB;

— NOBITPSIHI TBUHTU, KOKM;

— NifNIOHKU, KanoTn, MoTopamu;

— NoBITPO3abipHMKM (Ha NiTakax 3 ABUIyHaMu BCcepeauHi doro3ensxy
Macy nOBITPOBOAIB, KOHCTPYKTMBHO TMOB'A3aHUX 3 ro3enskem, cnig
BiJHOCUTM OO0 rpynu "KOHCTPYKUia JiTaka"), MexaHi3aMuM Ta CTYyJIIKu
peryntoBaHHs conna;

— CUCTEMM [OBUrYHIB (3anycky, peryntoBaHHA MoBiTPo3abipHMKIB Ta
COMJl, OXOJSIOMKEHHS, BOrHEraciHHs, ynpasniHHA, NPOTU-3NeAeHEeHHs Ta
mMacTuriocuctema);

— nanvBHa cucTema, BKNoYaoum Oaku 3 npoTekropamu, apmatypy
YyCTaHOBKM BakiB, CMCTeMy nogadi nanuea, CUCTEMY aBapilHOro 3nmBy
nanuea, [OpeHaXxHy CcuctemMy, CUCTEMY HeWTpanbHOro rasy, Ccuctemy
aBTOMATM4YHOIO KepyBaHHA BUTpATOK ManuBa, CUCTEeMy 3arnpasBku
nasMBoOM.

[o rpynu "obnagHaHHA Ta ynpaBniHHA" BiQHOCATLCS:

— rigpocuctema 3 [Kepenamu eHeprii, apmartypoto, 6akamu,
KOMYHiKauismun, poboya pignHa, KpinneHHsa Ta ekcniyaTtauiviHi NpucTpor;

— MHeBMOCUCTEMA i3 [pKepesiamu eHeprii, apMartypa, KOMYHiKaLlil,
©anoHu, poboui mexaHiamu;

— erleKTpoycTaTKyBaHHA (reHepaTopu, akymynaTopu, nepeTsoproBadi,
eneKkTponpoBokKa, anapaTypa, KpinfeHHs, KoMyTauiHi NpucTpol);

— ynpaBniHHA niTakoM: YyrpaeniHHA KepMamMu Ta ernepoHamu;
KepyBaHHA 3akpurkamu, nepegkpurkamu, iHTepuenTopamu; KepyBaHHSA
IHWMMWN MexaHi3MmaMun Ta arperatamu (KpiMm CUITOBOI YCTaHOBKW);

— pagioobnagHaHHs: 3B'A30K, pajioHaBiradiiHe Ta pagionokadinHe
obnagHaHHs, CUCTEMU aBTOMATUYHOIO 31bOTY Ta NOCAaAKY;

— aepoHagBirauinHe obnagHaHHs; cucTtema  NpPOTU-3reaeHiHHS;
cucTemMa Tenno3Bykoi3onsuii kabiH Ta BiAcCikiB npunagis;

— cuctema xXuttesabesnedeHHsa Ta nobytoBe obnagHaHHS;

— crneuianbHe obnagHaHHS.

Macwu pigunH Ta rasis y cuctemi obnagiHaHHs, siKi He BUTpayalTbCs y
NonbOoTi, BIAHOCATb A0 Ui€l rpynu.

TexHiyHi pignHK, SKi BUTpa4aloTbCA B NOMbOTI, Hanpuknag, piguHa
0N NPOTU-3nefeHiHHA, BIAHOCATLCS 40 rpynn “cnopsiakeHHs Ta cnyxbose
HaBaHTaXeHHS".

o uiel rpynn TakoX BXOAATb:

— eKinax (SIbOTYMKN Ta BOPTNPOBIOHUKN);



— ocobucTi pedi Ta barax ekinaxy;

— HEBUKOPUCTaHE Nanmveo;

— MacTuno 4ns CUNoBUX YCTaHOBOK;

— 3HiMHe obnagHaHHa OydeTiB, rapgepobis, TyaneTiB, nocyn,
KUIMMWN, LUTOPU TOLLO;

— BOoAa Ta XiMiYHa pigvHa ansg tyanertis,;

— aBapinHo-pATyBanbHe ob6nagHaHHA (YOBHKM, MNOSICK, aBapinHi
NasgHHA, NepeHocHa anapaTypa, aBapinHi Tpanmn);

— cnyxboBe HaBaHTaXeHHsA (Tpanu, CXo4u, YOXIN, IHCTPYMEHT,
3anacHi YaCcTUHW, CUTHanbHiI pakeTn TOLWO);

— gogaTkoBe obnagHaHHS.

3niTHa maca nitaka (aue. pucyHok 1.1) € cymoto

my=m,, +m,  +m;+m,  +m_+m, . (1.1)
ne m,,, = f, (m,, napameTpu Kpuna, onepeHHs, ...) — Maca KOHCTPYKLUi;
m,,= f,(m,, napameTpu cunoBoi ycTaHOBKM) — Maca CWUNoBOI

YCTaHOBKMW;
m,=f,(m,, L, H, C,, K, pexumy nonboty) — maca nanuaa;

M,5.mp = T4(My, NapameTpy obnagHaHHA Ta BCbOro niTaka) — Mmaca
obnagHaHHA Ta ynpasniHHS;

m,, = const — Bigome cnyboBe HaBaHTaXXEeHHA Ta CNOPALKEHHS;

m . = const-3agaHe KOMepLiHe HaBaHTaXEeHHs.

3anexHictb m m m Bid M, OyXe cknagHa, 3anexHictb m,

Kon ! cy! 00.ynp

Bi4 M, NpakTu4Ho niHinHa. LLo6 3meHwnT BNnNues m Ha m m

m po3ainumo obuasi yactnHy (1.1) Ha m,:

Kon ' cy! mn Ta

00.ynp

m +m
+ T, e e (1 2)
mO

1 = mxon + mc.y + moﬁ.ynp

mc.y’ moﬁ.ynp’
Hi>K TX aDCOMNIOTHI 3Ha4YeHHsa; M He 3anexuTb Big m, .

[Mpouec pospaxyHKy 3MiTHOI Macu nitaka — iTepauinHui. Hynbose
HaBNMXKEHHA — HAWMNPOCTIlEe Ta HeAOCTaTHbO TOYHE. AKWO B HYNIbOBOMY

HabNWXKeHHI NpuiiHat (m,,, ,m, ,m . M; )= const, ski He 3anexartb Bif

napameTpiB 3aranbHoro Buagy, To0 3 (1.2) oTpumaemo dopmyny B
HaCTynHOMY BUMAA;:
m m
mY = o * ey J (1.3)

1-(m,, + m,, +M +m,; .

BigHocHi BenuunHM m MeHLle 3anexaTb Big m,,

TR

Po3paxyHOK Macu nitaka y HynbOBOMY HaOMMXKEHHI BUKOHYEMO i3
BUKOPUCTAHHSIM  CTaTUCTUYHOIO METOAY NPOEeKTyBaHHA. [Ana  uboro
HeoOXigHO pPO3rNsHYTM Ta MnpoaHanidyBaTh iCHYKYI niTakuM-aHanoru, ix
CXeMW Ta NbOTHO-TEXHIYHI XxapakTepuctukun (JITX), a pesynbtatv AoUINBHO



po3rnsgatn y Burnagi ctatmctmyHoi tabn. 1.1 Ta kpecneHb 3aranbHoro
BMAy niTakiB-aHanorie (Tpu npoekuil fnitaka 3 060B'A3KOBMM OOTPUMAHHSAM

MacluTady). HeobxiaHi Ans po3apaxyHKy 3HayeHHs , m,,,, m, , m, i m,,

OTpMMaHi 06poBKOID CTAaTUCTUYHMX JaHUX, NpeacTasBneHi B Tabnuui 1.2.

Tabnumusa 1.1 - CTaTMCTUYHI AaHi niTakiB-aHanoris

MapameTp
Hasga nitaka,
KpaiHa, pik BUNyCKy
Vkpeu’ km/roz Kpeiicepcbka LWBMaKicTb abo
Kpencepcbke yncno Maxa
avo Kpeit
V. KM/ TOA MakcumanbHa WBMAKICTb
H KM Kpewncepcbka BucoTa
Kpeis NonboTy
H KM Bucota nonkoTy, BiAnosigHa
V max > MaKCMMarsbHOI LBMAKOCTI
_ H.,. Crens
I . .
ol ngp, KM/ rog LLIBnakicTb BigpuBy
T V,,., km/ roq MNocagkoBa LWBUAKICTb
= Vy, Km/ rog LLiBngkoniginomMHicTb
HanbHIiCTb NONLOTY 3
L(M,gm max ) km MaKCMMasnbHMM BaHTaXeM
HanbHiCTb NONbLOTY 3
L(M, max ) KM | MakcumansH1M 3anacom
nanuea
L wm L HoBxuHa po3biry abo
po3o s M| aucTaHuis pos6iry
L wwm L HosxwuHa npobiry abo
npoo noc nocagkoBa ANCTaHLis
m,(m,,, ), kr 3niTHa Maca
My max » KT MakcumanbHa 3niTHa maca
My KT Maca BaHTaxy
= nnac’ Yumcno nacaxupis
®©
=} m , NocagkoBa maca
‘5 noc -
9 mnop, Maca nopoxHboro nitaka
©
= m,.,,.. Kr Maca koHCTpyKLUil
m,,, kr Maca nanuBa
m - Maca nopoxHboro
nycCm CH CMoOpPSAIKEHOrO NiTaka
m K Maca obnagHaHHs
00

* — flaHi NPOEKTOBaHOro nitaka




[MpoooBxeHHst Tabnuyi 1.1.

MapameTp

1

P, (N,), (kBT)

Tara TPO, paH, abo
noTyxHicte T, kBT

:g s m,, , kr Maca gBuryHa
2 g Yucno n tnn
S z apuraTens
=0 C ., kr/maH-, [luToma BuTpata nanvea
59 p> KA TP abo TI[ signosigHo
= C., kr/kBT-y
CTyneHb 4BOKOHTYPHOCTI
y TPL
S, w? [Mnowa kpuna
Y Poamax kpuna
CTtpinonogibHictb no
X i TPEA nepeaHbOl KPOMKU Kpuna
— A [MoaoBXeHHs Kpuna
S _ BigHocHa ToBLmMHa npodinto
= Cos Cromy Kpuna y KopeHeBoMy Ta
T KIHLEBOMY nepepiszax
s n 3BY)XEHHS Kpuna
% qu, M HoBxuHa ro3ensxy
§ d,, HiameTp bro3ensxky
L ,1(1) [MToooBXeHHs bro3ensxy
S,,, M2 [Mnowa enepoHy
S M2 CymapHa nrnowa muigesnb-
MU0 > HOro NepeTuHy
p, =m,g/10S, [MUTOME HaBaHTaXeHHS Ha
naH/m? Kpniio . .
t, =10P, / mg ¥QPE)O36pO€HICTb nitTaka 3
EHeproo3dpoeHicTb nitaka 3
T| th=10Ng/mg |Trg "
z| y,=m,qg/P,, [MMTOMa Bara gBUryHa
3 kr/naH?
a K,..=m, /m, KoediuieHT Bigaaun
I [MUTOME HaBaHTaXeHHS Ha
= Ko =M,/ lzosmuo’ MigenbHUN nepeTuH
Ig paH/m
§3ﬂ — S,,, .S BigHocHa nnowia enepoHy
§ o B!LI,HOCHa nnowa o
S 4o BigHocHa nnowa BO
Mpumitka

* — flaHi NPOEKTOBaHOro niTaka




Tabnuusa 1.2 — CTaTUCTUYHI 3HAYEHHS BiAHOCHMX Mac KOHCTPYKLU,T,
CUIOBOI yCTaHOBKM, 06ragHaHHA Ta ynpasriHHSA, a TaKoX nanuea nitakis

PI3HUX TUMIB
Mpu3sHayeHHs niTaka m,, m,, M5 mp m,
[03BYyKOBI nerki 0,30...0,32 |0,12...0,14 0,12...0,14 0,18...0,22
nacaxvpcbki cepeaHi 0,28...0,30 |0,10...0,12 0,10...0,12 0,26...0,30
marictparnbHi | Baxki 0,25...0,27 |0,08...0,10 |0,09...0,11 |0,35...0,40

BaraTouinboBi niTakm

. o 0,29..0,31 |0,14...0,16 | 0,12...0,14 |0,12...0,18
MicLIeBUX aBianiHin

nerKi 0,30...0,32 |0,12...0,14 |0,16...0,18 | 0,20...0,25
TpaHcnopTHi | cepegni | 0,26...0,28 |0,10...0,12 |0,12...0,14 ]0,25...0,30
BadKKI 0,28...0,32 |0,08...0,10 |0,06...0,08 |0,30...0,35

3Ha4eHHsa M, i3 Tabn. 1.2 moxe ByTn CKOPUroBaHoO:

m, ~a+b— (1.4)

Kpeiic

ne L — panbHicTb NnomnboTYy, KM; V — Kpencepcbka WBUAKICTb, KM/roa;

Kpeiic
a = 0,04...0,05 gpna Bcix TUNiB OBUrYHIB,; b = 0,04...0,05 pns nitakiB 3

TrQ; ta b = 0,05 ... 0,068 gnga nitakis i3 TP ta TPOM.
[na nacaxunpcbknx nitakie KomepuirHe (LinboBe) HaBaHTaXEeHHsA —
nacaxwupwm 3i cBoIMu 6araxem, Kr.
m ,..=(90...120)-n (1.5)

ae N . — KinNbKicTb Nacaxmpis, GinbLi 3HAa4YEeHHs1 Macu OAHOro Nacaxupa 3

baraxxem npMnMaeTbCca Ang ganekux aeianiHin.

Ana TpaHCNopTHUX (BaHTaXHWX) niTakiB KoOMepuinHe (UinboBe)
HaBaHTaXeHHs — Le BaHTaX, Lo TpaHcnopTyeTbcA. HeobxigHO BpaxyBaTu
TakoX macy ocib, dki, 3a noTpebu, MOXyTb CynpOBOOXXYBaTW BaHTaxi 3

pospaxyHky m,,,=90-n.,,, 8e N, — KinbKicTb 0Ci6 cynposoay.

m,,,=m +m (1.6)

K eanm cynp

Macy cny>k60BOro HaBaHTaXXEHHS1 Ta CMNOPSPKEHHS BU3HA4YMMO 3a
doopmyrnoto

nac’

m,,=m,, -n, +4m,,, (1.7)
Ae m,. = 80 Kr - Mmaca 0HOro 4neHa exinaxy,
N, — Y1CIO YNeHiB eKinaxy, BKNoya4m 60pTNpoBiaHKMKIB, Hor.;
Am,_, — maca CropsipKeHHs nitaka, Kr.

AHani3 nirepatypHUX mKepest Ta CTaTUCTUYHMX JaHUX 3a iICHYHYMMU
nitTakamy [03BOSISE N9 MacCaXMPCbKUX NiTakiB KOPOTKMX Ta CepenHix
aBianiHin  po3paxyHOK Macu CropsoXeHHs JiTaka BUKOHyBaTM 3a
dpopmynoto, Kr



Am,, =8,617 Ny, +3.53 (N, -Ma /K, )22, (1.8)
[na nacaxupcbkux niTakiB ganeknx asianiHin  NPOnoOHYETbCSA
doopmyna, Kr
— 2/3
Am,, =1497 -1, +4.121 (N, -ma /K ;)3 (1.9)
Macy cnopsampkeHHA  TPaHCNOPTHOrO  fiTaka  po3paxoByEMO
HaCTYMHUM YMHOM, Kr

am,,=12-(n,, +n,, )+0,175 (m,,, -m./K,,)?'*+003m_,

PospaxoBaHy 3 BukopucTaHHaM (1.3) macy nitaka B HYNbOBOMY
HaONWXeHHI Ta napamMeTpu 3aranbHOro BMAOy Hagasri BUKOPUCTOBYEMO SiK
BUXiOHI JaHi Ona  po3paxyHKiB  3MiTHOI Macu fiTaka B HACTYNHUX
HaOMMXXEHHSX.

2. BUSBHAYEHHA MACU |
OCHOBHUX MAPAMETPIB JNNITAKA 3 TP
B NMEPLUOMY NMPUBJINXXEHHI
BusHayeHHss Macu nitaka m, y nepLioMy HabMnWKeHHi € HaCTYMHO
iTepauieto po3paxyHKy i BigpI3HAETbCA Big BULLE BUKITAOEHOro TUM, LUO
nepenbavae BM3HAYEHHS 3MITHOI Macu niTaka B 3aneXHOCTi Big NMMTOMOro
HaBaHTa)XEHHS Ha KpPWUIo i reOMeTPUYHUX NapamMeTpiB 3aranbHOro Buay, Ta
BU3HAYEHHA MiHIManNbHOro 3HadeHHs. Lle 3HayHow Mipoto 0BymMoBrEHO
LUMPOKUMWN  MOXKIIMBOCTSAMKM cydacHux EOM, Ha BUKOpUCTAHHA IX |
OpiEHTOBaHUMN MeTOoA,.
Ana pospaxyHKy Macu niTaka y nepwomy  HaBnVXKeHHI
BUKOPUCTOBYETLCS dOpMYyria, OTpMMaHa Ha OCHOBI piBHsIHHS 6anaHcy mac:
e ALN (2.1)
1—(mm +m,, + mT)
ae m — Maca obnagHaHHA Ta ynpaeniHHA (OpMynu Ans 004YMCrEeHHs
Liel macu ByayTb HaBeOEeHi HUXKYe);
m m M; — BIOHOCHI MacW KOHCTPYKLIil, CUNOBOI YCTaHOBKU Ta

00 .ynp

KoH ! c.y’
nanuvea, SKi  NignsaraloTb  BU3HAYEHHIO  3areXHO  Bi4  OCHOBHMX
eHepreTUYHUX, BaroBuUX Ta reOMETPUYHMX MNapameTpiB nitaka, a TakoX
3agaHux y T3 BMCOTM, LUBMAKOCTI, OANbHOCTI NONbOTY, AOBXWUHU po36iry
nepen 3rnb0TOM TOLLIO.

MeTon mMae Ha yBasi aHaniTU4YHI pO3paxyHKM LOO0 BU3HAYEHHSA

BMnBy napameTpls niTaka Ha BENUYMHU M m m _n, I gani —

00 .ynp ! Kxon ! cy!

BU3HAYEHHA TaKkMX 3Ha4YeHb MUTOMOrO0 HaBaHTaXeHHS Ha Kpurio p* Ta
napameTpis kpuna 4, ¢, g, n, I, b,, 8, siki 3abe3neuyoTb MiHiMarbHe
3Ha4yeHHs 3MiTHOI Macw.



2.1 [ocnioxeHHs1 ennuey napamempie Ha koegiuieHm niotuoMHOI
cunu ma aepoOuHamidyHa siKkicmb siimaka rid Jyac 35ibomy

dopmyrna BM3HAYEHHS KoeqilieHTa NIAWOMHOI CUM Npu  3MbOTi

nitaka mae surnsag [***]
_ 5 b _
C,,, =C 1+AC, 2 ———§ C0S* ¥, |+ (2.2)

YKp. y
wH 6 b3.ma6ﬂ

3.maon

+AC,,,, +AC

Y 3em
neC,,, .. koediuieHT nigMnoMHoI cunu Kpuna 6e3 BUKOPUCTAHHA
MexaHi3auil:

C,on=Cra,,; (2.3)

yKp .31

o, — KyT ataku Kpuna npu BipuvBsi Nig vac 3nboTy, rpag (NpMMmMaeTbes
pisHum 8 ... 10 rpag);

Cy — noxigHa koedilieHTa NiAMOMHOI CUMU Kpura no KyTKy artakw,

1/rpag,
co o 0,11-0,0294/c .
o1 2

COS¥y,s A

2.4)

ACTy — NpupicT KoediuieHTa MigMOMHOI CUIM 3a paxyHOK MexaHisauil
Kpuna (3Ha4vyeHHs A(Ty 3anexuTb Big TUNy MexaHisdauil, sk HeobXxigHo
3agatn, BUKOPUCTOBYHOYM CTATUCTUYHI AaHi Ta BU3HAYUTU 3HAYEHHS A(fy

3a Tabnuueto 2.1);
O . — KyT BiOXUNEHHS 3aKpurka npu 3nboTi, rpag;

3.311

o

3.mabn KyT BIOXWINEHHA 3aKpuJiika MaKCUMalsibHO MOXITNMBUMN,

TabnuyHun, rpag;
b, — BiAHOCHa xopAa 3aKpurka, BCTaHOBIIEHOro Ha niTaky;

b — BiIHOCHa Xopa 3akpurka 3 Tabnuui;

3mad

S,.. ., — BiAHOCHa nnowia Kpuna, ska obCcrnyroByeTbCa MexaHisauieto y
3NITHOMY MOJIOXKEHHI,
= 2n—1,(n-1 . .
SM@C 31 = '7 3(77 )+ k3 I3 + knplnp’ (25)
' n+1

n=b,/b, — 3ByxeHHs kpuna; b, — kopeHeBa xopAa kpuna; b, — kiHueBa
xopaa Kpuna;

I . . y :
|3=T3 — BigHOCHWMIA po3mMax 3akpunka (NMpUAMaETbCa 3rigHO 3
MantoHkom 2.1);

K, — KoediuieHT AKoCTi 3akpurka:



Tabnuuya 2.1 — MNpupicT koediuieHTa NignOMHOT CUNKn Kpuna B
3anexHoCTi Big TUNy MexaHisauil

HanmeHoBaHune ~
Ackus AC y
MexaHu3auumu

lMpocTon 3aKpbInoK e _ Y (i

< — S oo
b3 =0,3; 53.ma6/1 = 45° '\ 0,45...0,55

LLleneBon 3akpbInok e _

e,
bg - 013, 53.”1“6” = 450 0,50,6
BbIABVKHON 3aKPbINOK < __ Y ST
b, =0,3; 8, s = 40° B ’\ 1,15...1,25
[ByxLleneBon BbIABUXHON | _~—_ ST
_ 33KPBLIMOK — T3 1,4..1,5
b3 = 0’3’ 53.ma611 =40° \
Tpexienesow BbIABWKHOW | ¢ -

B 3aKpbINoK 2,0...3,0
b3 = 0’35’ 53.ma6/1 =40° \

MpeaKpbInoK 1 NpocTon s

3aKpbINoK [ | w— == 0,55...0,65
b, =0,35; 8, 45 = 40°
MpeaKpbInokK 1 wenesoun Y
3aKpbINOK 4 { = 0,75...0,85
53 = 0’3’ 53.ma611 = 450

MpeakpbInok 1 BblABUXHOM ) Y &

—
B 3aKpbINOK y 4 | e — '& 1,55...1,65
b, =0,3; 8, s = 40°

3.maéon

lNpeaKpbInoK 1 Al B B
/:l,EyXLLl,eJ'IeBOVI 3akpbinok | & — — \ 1,8...2,2
bg =03 53.mva6.71 = 40°
OTKMNOHSIEMbIN HOCOK U N 7P
3aKpbINoK [0 | s — T 0,5...0,6

b

s =03 Qs = 40e:

k, =0 onsg wuTKiB Ta 3aKpUIKiB 3 HEPYXOMOHO BIiCCIO;
k, =0,15 ... 0,18 ona BUCYBHNX 3aKPUIIKiB;
k, =0,2 ... 0,25 ons ABOX-i TPULLINIMHHNX 3aKPUIIKIB;

|,,,, - BiAHOCHNI po3Max nepeakpurka (aue. MantoHokK 2.1);
k,, - AKICTb NepeakpuIka:
k, = 0,11 ... 0,13 ana BiOXMNATLCA LIKApNeTOK i Nepeakpunkm
Kptorepa;
knp = 0,14 ... 0,15 ons nepeaKpunokK 3 NPoMinNbLOBaAHO LLISNTMHOLO;




7\
B e 6
PucyHok 2.1 — NapameTpu 3aranbHOro BUrnsay nitaka
Ko+ Xoss — CTPINONOAIOHICTL Kpuna y rpadycax, BignosigHo, Mo NiHiax
0,25 ta 0,75 xopau;
AC  — — NpUPICT 3a paxyHOK BNNMBY 6NM3bLKOCTI 3emni:

y3em
AC,,,, =0313-0,237h +0,0572(h)’, (2.6)

h =h/b,, — BigHOCHa BMCOTa pO3TaLLyBaHHS KpUNa;

h — BigcTaHb BiA XxBOCTUKA b, A0 3eMIli B CTOAHKOBOMY MOMOXEHHI;

b, — cepenHa aepoguHaMivyHa xopaa Kpuna;

AC,,, — NpupicT C, 3a paxyHOK obayBaHHs Kpuna MoBiTPSHUMU
rBUHTaMK (TiNbKKM ONs niTakiB 3 rBMHTOBUMW ABUryHamu; OAngd nitakie 3
peakTMBHUMKM ABUryHamn AC ., =0):

S,,, — BiHOCHa nrowa kpuna, sika 064yBaeTbCsA rBUHTAMU ABUTYHIB:

S, ( x 1= ](1 X); (2.7)

7]+1

d
_=1_T8nt)a’

ne d, — piameTp reuHTa, M;

| — poamax kpuna, wm;
N, — KiNbKICTb ABUIYHIB, BCTAHOBMEHMX Ha Kpuni fiTaka.



AKWwo AaiameTp rBUHTA HEBIAOMWKW, WOro MOXHa BWU3HA4YNTU 3a
CTaTUCTUYHOK (POPMYIIOK ANS TPbOX-LWECTUIONATEBOro rBUHTA:

d,=4/N/81 ,m, (2.8)
ae N — noTyXHiCTb 0QHOro ABUryHa, KBT.
3a dopmyrnoto (2.2) y pasi notTpedn MoxHa BU3HAYUTU KOeilieHT
nigMomMHol cunu npu nocagui. Toai Tpeba 6bpam «,,., 6, ,,.. §mm.
AepoanHaMmivyHa SKICTb fliTaka nig 4Yac 3MbOoTy pPO3paxoBYETbCA 3a
cbopmyroto [***]

noc!

-e
ne C,,, =C,, . +4C,  +A4C,,  +A,C, - koedilieHT no6osoro onopy
niTaka npu 3nboTi;

C,,.. — KoediulieHT noboBoro onopy nitaka Npu HynboBii MiAAOMHIl

cuni (Cy =0) ans ymcna Maxa, ske BignoBsigae WBWMOKOCTI BigpuBy (Mgmp)

npwv 3nboTi;
AC,, — npupict C, niTaka 3a paxyHOK BMUNYyLLEHOro Laci;

AC,,., — NpupicT C, nitaka 3a paxyHoK BUMYLLEHWX 3aKPWIIKIB;
A,,, — KoeiuieHT BigBany nonapu 3 ypaxyBaHHAM BNivMBY 6NU3bKOCTI
3eMni;
Cxogm =1’1(koncxxpe3jz +kicxdmm); (210)
Muo
Criverr Cx pon — KOEDILIEHTV NOGOBOrO ONOPY Kpuna i hro3ensky npu

3MnbOTi - MOXYTb 6yTI/I BM3HA4YeHi 3 aepon,leaMqumx npoayBoOK, J1IbOTHUX
eKCI'IepMMeHTiB niTakiB aHanoriyHmx cxem abo PO3pPaxXyHKOBUM LTAXOM 3a
dopmynamu:

_0,174(1+2c+9¢?)

X (Ig Re,, ..~ 1,6)2

m
Re =2,34-10" M /&; 2.12
Kp 371 31 2‘ km.mo p ( )

C =0,01+0,074,,
ne fm = Im/l — BIiOHOCHA [OOBXWHA LWiNIMH, YTBOPEHUX enepoHamMu,
3aKpunkamu, nepeakpunkamu;
K., — KoedilieHT iHTepdepeHLii MiXX Kpunom Ta ro3ensxem:
k,-um = 0,6...0,7 onga HM3bKOMNSAHY;
k.. =0,95...1,0 ons cepegHbonnaHy;
k.. =0,9...1,0 ans Bucokonnaxa.

(1-k,, S,)+0001L,;  (2.11)

X ¢ 3n



Ons pospaxyHkiB AC,, 3rigHO 3 OOPOOGKOK CTATUCTUYHWUX AaHWX

CyYacCHUX niTakiB MOXXHa NPUNHATK:
A4A4C, =0,012+0,1C

BMKOHYEMO 3 BUKOPUCTAHHAM BVIpa3iBZ

(2.13)

XQ 3"

PospaxyHok AC

sanp
AC,,., =S ... (6b,-022)(634-1075,  +244-10°5% ),  (2.14)
. 2,8k, (1+5S,,)
kAT +7.4)
K, =1+6,667-10" ;,,—7.728-10"( ;)"
k,=2,7/2+0,952 npu ZSG}

k, =1,02 nm A>6

(2.15)

Y cbopmynax (2.11) — (2.15) NPUAHATO NO3HAYEHHS:
Kk, — KoedilieHT, LWo BpaxoBye 30ifbLUEeHHS T060BOro onopy nitaka

on

32 paxyHOK OMNepeHHs; Yy MneplomMy HaBMMXKEHHI MOXHa MNPUAHATY;
k,=1+S, +S, ;
__myg

Muo IOZSMuo

MigeneBunx nepepisis oro3ensxky, roHaon ABUryHis, roHA0 Wwaci;
S,. — BIOHOCHa nnowa kpwuna, 3alHsATa lo3ensbkeM, roHgonamu

OBWUryHiB, roHgoNamMm wwaci;

K, — KoemilieHT, WO BpaxoBye BMNAMB CTPINIOBUAHOCTI Kpuna Ha
BESINYMHY e(PEKTUBHOIO NOOOBXEHHS;

Kk, — koediuieHT, WO BpaxoByE BMNNB BENUYMHW FEOMETPUHHOTO

NnoLOBXeHHS Ha ePeKTUBHE NOLOBXEHHS;
[ =1/h — BigHOCHWIA po3max Kpuna.
3 ypaxyBaHHaM (2.11) — (2.14);
Ci, =0012+11C,,  +AC +AWC§W. (2.16)
AOnsa npoBedeHHs po3paxyHKIB  LWOO0  OOCHIOXEHHS  BhnuBy
napamMeTpiB Ha KoeqiuieHT NiQNOMHOI Cunn Ta aepoauvHaMivyHa 4HKiCTb
niTaka npu 3nboTi HEOBXIQHO 3 BUMKOPUCTAHHAM CTaTUCTMKM BMOpaTn Tun
MexaHi3auil Kpuna, KOpucTylouucb Tabnuueto 2.1 BU3HAYUTM NPUPICT
NIANOMHOI CUNU Kpuna 3a paxyHOK MexaHisauil ACTyTa BUKOPUCTOBYHOYN

, naH/mM? — HaBaHTaxeHHs Ha Migenb, >, S, ,— cyma

X 3aKp

pes3ynbTaTn POo3paxyHKiB fiTaka B HYNbOBOMY HabGnMXKeHHi cdopmyBaTu
BuxigHi gani Ha EOM (Tabnuusa 2.2).

PesynbTat pospaxyHKiB npeactaBneHi y BUrMa4i  3anexHocTi
KoediuieHTa NigNOMHOI CUnn Ta aepogmHaMivyHOI SIKOCTI fliTaka Npu 3MbOTi
Bi AocCnigKyBaHMX napameTpiB (y Npuknagi — nMToMe HaBaHTaXEHHS Ha
KpWUIo Ta NofdoBXeHHA) y Tabnuui 2.3 Ta Ha MantoHkax 2.2 1a 2.3.



Tabnuua 2.2 — BuxigHi gaHi ans pospaxyHkiB koedilieHTa nignoMHoi
CUNn Ta aepoauHamivyHOl SKOCTI NiTaka nig Yyac 3nboTy

[MapameTp Po3mipHicTb NapameTp Po3MipHicTb
c % a,, rpag
2' l\/I()mp
n dq; M

Ko rpag Ay
|_3 kunm
b K,
o, rpag Ko naH/m?
k3 m Kom T
Em komo
K, h
AC, I

Tabnuuysa 2.3 — Pe3ynbTaTtu po3paxyHkiB KoedilieHTa nignomMHoI cunm
Ta aepoAnHaMIYHOI AKOCTI niTaka nig Yyac 3nboTy

[louaTxkoBl ZmaHHI :
C= 14.00 %; LKR= 9.60; TK= 4.00; XP= 26.00 rpanm; LZz= 0.67;
BZ= 0.25; DzZB= 20.00 rpam; Kz= 0.30; LP= 0.85; KpP= 0.15;
DCY= 2.00; AOT= 9.00 rpam; MOT= 0.28; DF= 3.50 m; LF= 7.70;
KMI= 3025.00 maH/m?m; KIN= 1.00; KOP= 1.35; NP= 75; KOTD= 0.23;
HOT= 1.06; LOT= 8.23;
PesynpTaT pO3paxyHKYy:
ByMB NONOBXEHHS Kpwujla Ha koed. nin’ emMHol cuim Ta AKicTbh OpM 3JIb0T1
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

C 1.07 1.46 1.57 1.62 1.65 1.67 1.68 1.70 1.70 1.71 1.71

y

P, , maH/m? Km
100.0 4.43 8.56 11.18 13.18 14.81 16.18 17.33 18.31 19.15 19.89 20.53
200.0 4.19 8.19 10.75 12.68 14.27 15.59 16.70 17.65 18.46 19.16 19.78
300.0 4.02 7.92 10.41 12.29 13.84 15.11 16.19 17.10 17.88 18.55 19.14
400.0 3.89 7.69 10.11 11.95 13.45 14.69 15.73 16.60 17.36 18.01 18.57
500.0 3.78 7.49 9.86 11.65 13.10 14.31 15.31 16.15 16.88 17.50 18.05
600.0 3.69 7.31 9.62 11.37 12.79 13.95 14.92 15.74 16.44 17.04 17.56
700.0 3.60 7.15 9.41 11.11 12.49 13.62 14.56 15.35 16.02 16.60 17.11
800.0 3.53 7.00 9.21 10.87 12.21 13.31 14.22 14.99 15.64 16.20 16.68
900.0 3.46 6.86 9.03 10.65 11.96 13.02 13.90 14.64 15.27 15.81 16.28

Cyam
1 //
/

1,4 //
1,2 //

1,0

40 6,0 8,0 10,0 12,0 14,0 16,0 A
PucyHok 2.2 — 3anexHicTb KoedilieHTa nignoMHOT cunu nig vyac 3nety

C . Big nogoBXeHHs kpuna A

ye3n
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Puc. 2.3 — 3anexHicTb aepoanHamivHOl AKOCTi fitaka K Big NOOOBXEHHS

kpuna A Ta NUTOMOrO HaBaHTAXEHHS P
1-A=12;2- A=10;3- A=8

2.2 [ocnioxeHHs1 ernugy rnapamempie Ha eesluduHy HeobXiOHUX
cmapmosux ms2o003bpoeHocmelu rimaka

TAroo3bpoeHiCTb NiTaka BU3HA4YaETbCA BUXOOSYM 3 TaKUX BUMOT:
3abe3neyveHHs KpencepcbKoro NosiboTy i3 3a4aHO0 LWBUMAKICTIO HA 3aaHin
BUCOTI; 3adaHol OO0BXWMHM po30iry nepen 3MbOTOM Ta 3abesneyeHHs
NPOLOBXEHOro 3rbOTYy NP BiAMOBI Ha 3MneTi O4HOro 3 ABUTYHIB.

Ts20036poeHicmb, HeObXiOHy Ons 3abe3rnedyeHHs1 KpeucepcbKo20
rosibomy, BU3HA4YaeEMO Tak:

07p,M:. C,
tOerﬁc — pH Kpeiic X Kpeiic . (217)
5 V§H 50}7.533 p
Kpeicepceki uucna M, .. Ta H, .. BCTaHOBneHi npu obpo6ui

CTaTUCTUKKM Y po3aini 1.
Bigomo, L0 Ha KpencepCbKnx pexxmmax nosiboTy

4 4
Cxxpeﬁc ~ ECXO = E(Fl + FZ p)’

. _0933p, My, (ﬂ+ - J
e éng §op§w °)

(2.18)
p

ne F =k, C,,, — koediuieHT noboBoro onopy kpua i onepeHHs
Fl = kOn (CXKp.mep + CXKp.xe);

C -
F,= ¢ _ koediLieHT N06GOBOro onopy gro3ensy Ta MOTOrOHAOJT;

Muo

C,, — KoediuieHT NoBoBOro onopy r3EnNsxy;

K. — HaBaHTaxeHHs Ha Migenb (aus. nigpo3ain 2.1.1);
P, —armocdepHUn TUCK Ha BUCOTI KpENCEPCLKOro NosSbOoTY;

X¢p



$vy Sy &,, — KOeiLieHTW, siki BpaxoBytoTb 3MiHy Tarn TPL 3anexHo
Bi WBWOKOCTI, BWCOTU MONbOTY Ta pexumy poboTU OBUIYHIB;
BM3HAYalOTbCA 3 MACMOPTHUX AAHWX NOAIOHUX ABUryHIB Ana M. i H .. ;
&, — KoeilieHT, AKMA BpaxoBye BTpaATWU TArM, NoB'da3aHi 3 BTparamu

LLBMAKICHOrO Hanopy B NoBiTPO3abipHUKY.
MoxnnBe BU3HaYeHHA KoedidieHTiB &, 1 &, 3a HabnuxeHumu

3anexHoctamu [***] ona ABUryHiB 3i cTyrneHem ABokoHTypHocTi 0,2...10:
£,=1-(0,5+0,133y—-0,0069y* M +(0,6 +0,01y)M?;  (2.19)

T 2+0,2y
& =&(—°J ona H < 11 km;

P \ Th
T 2+0,2y
& :&(T_OJ ona H > 11 km, (2.20)
pO 11

Ae p, — atmocdepHun Tuck bina semni, naH/m?;
T,, T,,,» T, — Temnepatypa atmocdepHoro noBsiTpsa 6ing 3emni, Ha
BUCOTI 11 KM | HA pO3paxyHKOBIN BUCOTI.

Bennuvun p,, py,T,, T, n Ty, , | BU3HaYaOTbCA 3a Tabnmuamm
ctaHgapTHol atMmocepu 3emni [**7].
KoeiuieHT nobosoro onopy TepTts kpuna C BM3HAYa€eTbCA 3a

X Kp .mep

dopmyrnoo (2.11) Ana Kpemcepcbkoro pexumy nonboty M =M Ta

Kpeiic

H=H,,, .. 3HavyeHHs Re Ons KpemcepCbKoro pexuMy BU3HA4aeMOo Tak:

M, 9
Re. =f(H)-M__ [|——wn9
Kp ( ) Kpeiic 10ﬂ,p -
H
f(H)=[2,33(1— I;"c)+o,0045 H,f,,e,;c]loh (2.21)

ne H — KpeuncepcbKka BUCOTa NOSMbOTY, KM.

Kpeiic

KoediuieHT xBmunboBoro onopy C PO3PaxoBYETLCA TifIbKU B TOMY

X Kp .X6

BUMNAKY, SKWO KPeWCepCbKU NOMIT BUKOHYETLCA Ha LUBWAOKOCTI, BiNbLUin

3a kputmawy M, .. >M,_ . B iHwomy Bunagky C, . NpUAMaETLCS
piBHUM HyI0. Bukopuctosytotbcs doopmynm [***]:
~ 0,7AZJECOSZ
Kpum .Kp 2{2 +0,1 0,51

3
CXK N — Cxxs - Mxpeﬁc - Mxpum.Kp 4 _ 3 Mxpeﬁc - MKpum.xp

CX.x6.max Kpum .Kp CX.x6.max Kpum .Kp



27 2(¢)’ cos® g, s
2+4(c)"" cos™ g,

B 1 (C 2/3 1/3 2/3
M, oma = 05 2., {1+O’4TZO5[2 A(c) Zo,s] :

KoediuieHT nobosoro onopy dto3enskky Ta  MOTOroHAosn
BU3HAYaETLCHA BUPA3OM

X.x¢.max

C +C
F2 — X ¢p.mep X¢.6 : (222)
kmio
ne C., ., — KoOedilieHT noboBoro onopy TepTs obYMCNOETbCA 3

BMKOPUCTaHHAM dopMyn [***],

Cpmy = 3,14, (1+0,1M? )—w[( 0,455 _1700]’

X ¢h.mep

Kpeitc Ig Re )2,58 Re¢
Re,=f(H)-M_,. 4,d

kpeiic “7¢h 111 ’
ne f (H) — obumcnoeTbes no (2.21).
Ts20036poeHicmb, HeobxiOHa Onsi 3abesrniedeHHs1 3adaHoi 008XXUHU

po3bicy nepen 3NbOTOM, PO3PaxoBYeETbCA 3a POPMYSIOH [***]:

ty, = | 282p 1T e, (2.23)
£ lLec. T3k

p~ yen &.

ne &..=¢& ¢, &, &, — koediuieHTn, onucaHi B (2.18) i pospaxoBaHi ans
pexnmy 3nbotyM =M, | H =0;

L, — AOBXWHa p036|ry nepepn 3nbOTOM, 3agaHa B T3, M;

C K,, — BU3Ha4yeHi y nigpo3aini 2.1;

yen !
f — koedpiuieHT TepTa konic waci npo noeepxHto 3I1C nig Yac posoiry:
f =0,02 — 0,03 gns cyxoro 6eToHy;
f =0,05 ons Mokporo 6eToHy;
f =0,07 — 0,1 gnsa rpyHTy.
Ts20036poeHicmb, HeobxiOHa O 3abe3rnedyeHHsT Podo8KeHOo20
3/1bO0My NpW BiAMOBI OQHOro ABUIyHa nig Yac po3biry Ha 3MnboTi,

Ny 1
ae n,, —4uncno OBUryHis, BCTAHOBIEHWNX Ha fiTaky;

Sour K, — AMB. BULLE;

tgd, — rpagieHT Habopy BMCOTWM Ha TPETbOMY eTani 3MbOoTy 3 OAHUM

OBUINYHOM, LWO BIAMOBMB, 3agdaeTbCa B Hopmax JSbOTHOI NpUAATHOCTI
niTakis.:




tgd, — 1,2 % Anga nitakis i3 ABOMa ABUTYHaMU;
tgd, — 1,5% Aonga nitakis 3 TpboMa ABUTYHaMMU;
tgd, — 1,7% ong nitakis 3 YoTMpMma i BinbLue ABUTYHIB.

NPOBEOEHHS PO3paxyHKIB  WOO0  OOCHILKEHHS  BMAnuBy
napameTpiB niTaka Ha BeNMYMHY NOTPIGHMX CTapTOBUX TAr0030pOEHOCTEN

nitTaka HeobxigHO cchopmMoBaHi BUXigHI gaHi (auB. Tabnuuto 2.2) 4ONOBHUTYU
HaCTyNMHUMK BeNUYMHamu (Tabnuus 2.4).

[na

Tabnuuga 2.4 — BuxigHi gaHi woao po3paxyHki

B

[TapameTp Po3MmipHicTb [MapameTp Po3MmipHicTb
6@ hﬂmmk
§3ﬂ Kpeiic .nou ’ Kpeiic .Kin KM
éiweﬁc f
y L, M

PesynbTtaTt po3paxyHKIB nNpeacTaBneHi y BUMMSAAi 3anexHocTeu
NOTPIBHUX CTapTOBUX TAroo3bpoeHOCTEN ONS nepepaxoBaHWX BUMMOr Bif
OOoCnifMKyBaHMUX napameTpiB (y npuknagi — NUTOME HaBaHTaXeHHs Ha
KpWno Ta NoAoBXeHHs) y Tabnuui 2.5 Ta Ha pUCYHKy 2.4.

Tabnuuysa 2.5 — Pe3dynbTatn po3paxyHKy NOTPiGHMX

TAroo30pPOEHOCTEN 3aNeXHO Big NapameTpiB

Buxinoui pmadHi

C= 10.00 %; LKR= 9.60; TK= 4.00; XP= 26.00 =; LZ= 0.67;

Bz= 0.25; DZB= 20.00 ; KZ= 0.30; LP= 0.85; Kp= 0.15;

DCY= 2.00; AOT= 9.00 ; MOT= 0.28; DF= 3.50 Mm; LF= 7.70;

KMI= 3025.00 maH/m?; KIN= 1.00; KOP= 1.35; NP= 75; KOTD= 0.23;
HOT= 1.06; LOT= 8.23;

ND= 2; ZW= 0.96; zDO= 0.95; zD= 0.75; DM= 4.90;

MX= 0.78; HN= 12.00 xm; HK= 12.50 xMm; FTR= 0.02; LR= 1500.00 ™

PesynbTaTy PO3PaXyHKiB

CrapToBa TAT0030POEHICTH, WO BMBHAYAETLCS IOBXMHOKL pPOo30iTy

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22
p, +maH/ ty,
100.0 0.199 0.128 0.111 0.103 0.098 0.095 0.093 0.091 0.090 0.089 0
200.0 0.278 0.184 0.163 0.153 0.147 0.143 0.140 0.138 0.137 0.135 0
300.0 0.356 0.240 0.214 0.202 0.196 0.191 0.188 0.185 0.184 0.182 0
400.0 0.433 0.296 0.265 0.252 0.244 0.239 0.235 0.233 0.230 0.229 0
500.0 0.510 0.351 0.317 0.301 0.292 0.287 0.283 0.280 0.277 0.275 0
600.0 0.586 0.407 0.368 0.351 0.341 0.335 0.330 0.327 0.324 0.322 0
700.0 0.662 0.462 0.419 0.400 0.389 0.382 0.377 0.374 0.371 0.369 0
800.0 0.738 0.517 0.470 0.449 0.438 0.430 0.425 0.421 0.418 0.415 0
900.0 0.814 0.572 0.521 0.499 0.486 0.478 0.472 0.468 0.465 0.462 0
CTapTOBa TFII‘OOB@pOCHiCTB, IO BUMBHAYAETBHCH 6e31eKon 3JILOTY
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22
P, ,nalH/ m? t00
100.0 0.707 0.399 0.321 0.283 0.259 0.243 0.231 0.223 0.216 0.210 O
200.0 0.743 0.413 0.331 0.291 0.266 0.249 0.237 0.228 0.221 0.216 0.
300.0 0.771 0.426 0.340 0.298 0.273 0.255 0.243 0.233 0.226 0.220 0
400.0 0.795 0.436 0.348 0.305 0.278 0.261 0.248 0.238 0.231 0.225 0
500.0 0.816 0.446 0.355 0.311 0.284 0.266 0.253 0.243 0.236 0.230 0
600.0 0.836 0.455 0.362 0.317 0.289 0.271 0.258 0.248 0.240 0.234 0
700.0 0.854 0.464 0.369 0.323 0.295 0.276 0.262 0.252 0.245 0.238 0
800.0 0.871 0.472 0.375 0.328 0.300 0.281 0.267 0.257 0.249 0.243 0
900.0 0.887 0.480 0.381 0.334 0.305 0.285 0.272 0.261 0.253 0.247 O

.00

.088
.134
.181
.227
.274
.320
.367
.413
.460

.00

.206

.216
.220
.225
.229
.233
.238
.242




CraproBa TAT0030pPOE€HICTEL, MO BM3HAUAETLCA KPEMCEPChKOK WBUIAKICTO MOJLOTY
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

Po »RaH/ w?

tOerlZc
100.0 0.468 0.508 0.530 0.545 0.556 0.565 0.573 0.579 0.585 0.591 0.595
200.0 0.269 0.294 0.308 0.317 0.324 0.329 0.334 0.338 0.341 0.344 0.347
300.0 0.203 0.222 0.232 0.239 0.244 0.248 0.252 0.255 0.257 0.260 0.262
400.0 0.171 0.186 0.194 0.200 0.204 0.208 0.210 0.213 0.215 0.217 0.218
500.0 0.151 0.164 0.172 0.176 0.180 0.183 0.185 0.187 0.189 0.191 0.192
600.0 0.138 0.150 0.156 0.161 0.164 0.166 0.169 0.170 0.172 0.173 0.175
700.0 0.129 0.140 0.146 0.149 0.152 0.155 0.156 0.158 0.160 0.161 0.162
800.0 0.122 0.132 0.137 0.141 0.144 0.146 0.147 0.149 0.150 0.151 0.152
900.0 0.117 0.126 0.131 0.134 0.137 0.139 0.140 0.142 0.143 0.144 0.145
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PucyHok 2.4 — Bnnue nMTOMOro HaBaHTaXeHHs Ta NOAOBXEHHSA Kpuna Ha
NoTPIBHY TAroo36poeHICTL Ansa 3abeaneyeHHs:

— 3a4aHoi AoBXWHM po3biry: 1— 4 =8;2—- 14 =10;3 -1 =12;
— 6esneyHoro 3nboTy: 4 — 4 =8;5- 1 =10;6 — 4 =12;
— Kpencepcbkol wBuakocTi: 7— A =8;8-4 =10;9- 14 =12

2.3 [ocnioxeHHs1 ernusy rnapamempieé Ha 8I0HOCHY Macy Cusiogoi
ycmaHO8KU
BigHocHa maca cunoBoi yCTaHOBKN BU3HAYa€ETLCA 3a POPMYSIOHD
mc.y = R}/()etOmaX’ (222)

e R — koediuieHT, WO BpaxoBye 36inbLEHHSS Macu CUNOBOI YCTaHOBKN B
MOPIBHAHHI 3 Macoo ABUIYHIB:

R=k,[ 140,10 M || 1, 00236
,103 7,03
K, — KoediLieHT, Wo BpaxoBYE KiNbKICTb i po3TallyBaHHSA ABUIYHIB Ha
niTaky (npurMmaeTbca 3a Tabnuueto 2.6);
n,, — KiNbKICTb ABUrYHIB, BCTAHOBNEHUX MiTakoM;

n — KifIbKICTb ABUryHiB, 06nagHaHNX peBepcoM TAru;

1,5+0,275y°")* |, (2.23)

06 .pes
¥, — NMUTOMa Bara aBuryHa, aaH/gaH;

Yy — CTyniHb ABOKOHTYPHOCTI ABUryHa.

AKLOo gaHi NMTOMOT Barn ABUryHa BifCYTHI, MOXXHa CKopucTaTuca ans
po3paxyHKy oOpMYyoto:
v, =0,22-0,0288y+0,0077 ye. (2.24)



Tabnuua 2.6 - 3HayeHHs koediuieHTa K, B 3aneXHOoCTi Bi KiNbKOCTI
Ta po3TallyBaHHSA OABUrYHIB Ha JliTaky

Po3amieHHs Yucno oBuUryHis
OBUryHIB 2 3 4 4
Yucno OBUryHiB 1,00 1,02 1,03 1,03
Ha kpuni 0,95 — 1,00 1,02

[na BUKOHaHHA po3paxyHKiB LLOAO OOCHIOKEHHA BNMBY NnapamMeTpis
Ha BIAHOCHY Macy CUII0BOI YCTaHOBKW ChOpMOBaHi BUXigHi AaHi HeobXxiaHo
OOMOBHUTU 3HAYEHHAMMU N, , N Ta k,. Pesynbtatm po3spaxyHkiB

npeacTtaBneHi y Tabnuui 2.7 Ta Ha pucyHkax 2.5 Ta 2.6.

06 . pes

Tabnuuya 2.7 — Pe3dynbTatn po3paxyHKy NoTpibHoI Taro3bpoeHoCTi Ta
BiZIHOCHOT Macu CUoOBOI YCTaHOBKM 3areXHo Bif napameTpis

BuxinHi mani :
C= 10.00 %; LKR= 9.60; TK= 4.00; XP= 26.00 rpan; LZ= 0.67;
BZ= 0.25; DzZB= 20.00 rpam; Kz= 0.30; LP= 0.85; KpP= 0.15;
DCY= 2.00; AOT= 9.00 rpam; MOT= 0.28; DF= 3.50 m; LF= 7.70;
KMI= 3025.00 HOau/mm; KIN= 1.00; KOP= 1.35; NP= 75; KOTD= 0.23;
HOT= 1.06; LOT= 8.23;
ND= 2; zZW= 0.96; zZDO= 0.95; zD= 0.75; DM= 4.90;
MX= 0.78; HN= 12.00 xMm; HK= 12.50 wMm; FTR= 0.02; LR= 1500.00 m;
NDR= 2; Kll= 1.03;
Pe3ynbTaTy PO3PAXYHKY :
CrapToBa TAT0030POEHICTH HO3BYKOBOTO [1ACAXMPCBKOTO JiiTaka
A 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00 20,00 22,00

P, ,naH/ m? tO

100,0 0,707 0,508 0,530 0,545 0,556 0,565 0,573 0,579 0,585 0,591 0,595
200,0 0,743 0,413 0,331 0,317 0,324 0,329 0,334 0,338 0,341 0,344 0,347
300,0 0,771 0,426 0,340 0,298 0,273 0,255 0,252 0,255 0,257 0,260 0,262
400,0 0,795 0,436 0,348 0,305 0,278 0,261 0,248 0,238 0,231 0,229 0,227
500,0 0,816 0,446 0,355 0,311 0,292 0,287 0,283 0,280 0,277 0,275 0,274
600,0 0,836 0,455 0,368 0,351 0,341 0,335 0,330 0,327 0,324 0,322 0,320
700,0 0,854 0,464 0,419 0,400 0,389 0,382 0,377 0,374 0,371 0,369 0,367
800,0 0,871 0,517 0,470 0,449 0,438 0,430 0,425 0,421 0,418 0,415 0,413
900,0 0,887 0,572 0,521 0,499 0,486 0,478 0,472 0,468 0,465 0,462 0,460

BinuocHa maca CY HO3BYKOBOTO MNaCaXMpPCbKOT'O JiTakxa
A 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00 20,00 22,00

2
p, rmal/ m m.,

100,0 0,240 0,172 0,179 0,184 0,188 0,191 0,194 0,196 0,198 0,200 0,202
200,0 0,252 0,140 0,112 0,107 0,110 0,111 0,113 0,114 0,116 0,117 0,118
300,0 0,261 0,144 0,115 0,101 0,092 0,086 0,085 0,086 0,087 0,088 0,089
400,0 0,269 0,148 0,118 0,103 0,094 0,088 0,084 0,081 0,078 0,077 0,077
500,0 0,277 0,151 0,120 0,105 0,099 0,097 0,096 0,095 0,094 0,093 0,093
600,0 0,283 0,154 0,125 0,119 0,115 0,113 0,112 0,111 0,110 0,109 0,109
700,0 0,289 0,157 0,142 0,136 0,132 0,130 0,128 0,127 0,126 0,125 0,124
800,0 0,295 0,175 0,159 0,152 0,148 0,146 0,144 0,143 0,142 0,141 0,140
900,0 0,300 0,194 0,176 0,169 0,165 0,162 0,160 0,158 0,157 0,157 0,156
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PucyHok 2.5 — Bnnue NTOMOro HaBaHTa)XeHHs1 Ta NOAOBXEHHS Kpuna Ha
TAroo36poeHicTb NiTaka: 1- A4 =8;2- 4 =10;3- 4 =12
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PucyHok 2.6 — Bnnue nMTOMOro HaBaHTa)XeHHSA Ta NOLOBXEHHSA Kpusia Ha
BiAHOCHY Macy curnoBol yctaHoBkn: 1 — 4 =8; 2—- 4 =10; 3—- 14 =12

0,08

2.5 [locnidxeHHs ernugy napa/vlempie Ha 8i0HOCHy macy rnasnuea
BinHocHa maca nanvea € M, CymMoto

m,=m, +m, . +m  +m +m, .., (2.25)
fe m,  — BiOHOCHa Maca nanviea, sika BUTpa4vaETbCA Ha 3NiT Ta Habip

BUCOTMU;

m,, ... — BIAHOCHa Maca nanvea, sika BUTpa4aeTbCs B KPECEePCbKOMY
noneotiaHa M. Ha H_,..;

m, . — BiQHOCHa Maca HaBirauiHoro 3anacy nanuBsa;

m,  — BiQHOCHa Maca nanvea, fika BUTpayaeTbCA Ha 3HWXKEHHA Ta
nocaaky;

m, — BIJHOCHa Maca nanuea, ska He MoXe OyTn BuUTpadeHa

n.zan

(3aJ'Il/ILLIKl/I MiX KOHCTPYKTUBHUMA eJ'IeMeHTaMM).
_0,0035H,,,(1-0,03y).

" 1-0,004H
m, .  =0002H,,(1-0,03y)(1-0023H,,),
neH, ., H_ , —‘noyatkoBa i KiHLeBa BUCOTU KPENCePCbKOro NonboTy, KM;
Yy — CTyniHb ABOKOHTYPHOCTI ABUIYHIB, BCTAHOBMIEHUX Ha JliTaKy.
mT.erﬁc + mT.H.:e =0,052 +

. 0.2(L—40H,) » Cp_xpeﬁC\/k(HS )(F Fp)’

a,M__ —0.28W, kA

Kpeiic
ne L D,aJ'IbHiCTb NONbOTY, KM;
( o m,)/ 2 — cepeaHsi BUCOTa KPeMCEPCbKOro NonboTy, KM;

a, — WBWAKICTb 3BYKY Ha cepeaHil BUCOTI KpencepcbKoro nosboTy, M/c;
M _ . —udncno Maxa, Wo BignoBsigae KpemcepebKin WBUAKOCTI NOMNbOTY;

Kpeiic

W, — WwBKNAKIiCTb 3yCTPIYHOro BITPY, KM/rog,;



C____ —NuTomMa BUTpaTa nanmea Ha KPemcepCbKOMY PeXuMi NonboTy,

p .kpeiic
KF/JJ,aH*FOJZE
K,, k,, Sy —aomB. nigpo3gin 2.1; F, =k, Crwi F,=C, /k

KoedpiuieHTn nobosoro onopy kpuna C,,  Ta q)rosenﬂx(y Cis
pO3paxoByOTbCA ANdA 3HaYeHb M. i H

Kpeiic Kpeiic *
[Mntomy BuTpaTy nanuea 6axaHo B3ATWM 3 MNACMOPTHUX OaHUX

OBUryHiB, €Ki Oyayte 6nm3bki oo gOBuryHa, nepegbadyBaHoro Aans

BCTAHOBJIEHHA Ha niTtaky. Y pasi BIiOCYTHOCTI TakMX [aHUX MOXHa

ckopuctaTuca cTatTMCTUYHUMU popmynamm [***]:

pna H =< 11 Kkm

Kpelic

cp_wﬁc=—1+03sy075[1+ (027+02yMm2 )M 0020, ]  (2.26)

Kpeiic Kpeiic
ana > 11 km
Cp.xpezh —W[O 78 + 027+02yMerm 1[MKIM;C]. (227)
PesynbTtaTv po3paxyHKiB MNpeacTaBrieHi SK 3aneXHOCTi BigHOCHOI
Macu nanumeBa Big OOCRiAXKyBaHUX napameTpis (y npuknagi — nutoma

HaBaHTaXeHHs Ha KPWUINO i MOAOBXeHHS) B Tabnuui 2.8 i pucyHky 2.7.

Tabnuuga 2.8 - Bnnue napameTpis nitaka Ha BiAHOCHY Macy nanuea
BuxinHi mani:

C= 10.00 %; LKR= 9.60; TK= 4.00; XP= 26.00 rpam; DF= 3.50 wm;

LF= 7.70; KMI= 3025.00 Jau/mx; KIN= 1.00; KOP= 1.35; NP= 75;

KOTD= 0.23; DM= 4.90; MX= 0.78; HN= 12.00 xMm; HK= 12.50 xM; L= 2500.00 xMm;

PesynbpTaTn poO3paxyHKy:

BrIIMB [OIOBXEHHS Kpuja Ha BI1OHOCHY Macy IajiMBa NAaCAXMPCBLKOTO JiiTaka
A 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00 20,00 22,00

Py ,nalH/ m? mn

100,0 0,254 0,195 0,178 0,169 0,163 0,158 0,154 0,151 0,149 0,147 0,145
200,0 0,270 0,204 0,185 0,175 0,168 0,163 0,159 0,156 0,153 0,150 0,148
300,0 0,284 0,212 0,192 0,180 0,173 0,167 0,163 0,159 0,156 0,154 0,152
400,0 0,298 0,219 0,198 0,186 0,177 0,171 0,167 0,163 0,160 0,157 0,154
500,0 0,311 0,227 0,203 0,190 0,182 0,175 0,170 0,166 0,163 0,160 0,157
600,0 0,323 0,233 0,208 0,195 0,186 0,179 0,173 0,169 0,165 0,162 0,160
700,0 0,335 0,240 0,214 0,199 0,189 0,182 0,176 0,172 0,168 0,165 0,162
800,0 0,346 0,246 0,219 0,203 0,193 0,185 0,179 0,175 0,171 0,167 0,165
900,0 0,358 0,253 0,223 0,207 0,197 0,189 0,182 0,177 0,173 0,170 0,167
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Puc. 2.7. Bnnanune ygensHOW Harpysku 1 yasIMHEHUS Kpblfa Ha
OTHOCUTEnNbHYt Maccy Tonnmea: 1 — 4 =8;2- 41 =10;3- 14 =12



2.6 Brinue napamempie Ha 8IOHOCHY Macy KOHCMPYKUii rlimaka
BigHoCHa maca KOHCTPYKLUil CKrnagaeTbCs 3 BiAHOCHUX Mac Kpuna,
doro3ensKy, onepeHHs Ta LWwaci.
m,, =m,+m,+m, +m,. (2.28)
[ns po3paxyHKy BiQHOCHOI Macu Kpura BUKOPUCTOBYETLCS dhopmyna
A. A. baggsriHa [***]

_72k,n8(m¢) A n+4 45Kk,

= + 0,015,
" 10%pcy P cos't gy, Ml P
oe K, — koeiuieHT, Lo BpaxoBye TUMN NaHernew;
k, — KoediuieHT, WO BpaxoBye HAABHICTb HaMNNuBIiB Kpwuna,

IHTepLenTopiB, 3aKpUIIKiB, NepeaKpuIikie;
k, — KoediuieHT, WO BpaxoBye cnocid repmeTnsauii nanveBHUX BiACIKiB
Kpuna;

N — KoeilieHT PO3paxyHKOBOrO0 HaBaHTaXEHHS AONns Bunagky A,
p_ .
nA - 82/\/6,
@=b-0,83mM, - KkoedilieHT PpO3BaHTAXEHHS Kpwuna nanveoM i
OBUIYHaMK;

P — NUTOME HaBaHTaXXeHHs Ha Kpuno, gaH/m?;
A, T, Xy, 1 — NOOOBXKEHHS, BiAHOCHa TOBLUMHA, CcTpinonoAibHicTb no
0,25 xopA i 3BY>XeHHA Kpuna;
b=091 — ana nitakiB i3 gBuryHamm Ha drosensxki, b=0,87 — gna
niTakiB i3 ABUryHamMu Ha Kpuni.
BigHocHa maca to3ensiky Bu3HadaeTbcs 3a dopmynowo B. M.
WenHiHa [***]:
m,=kA,d2(m?) +k, +k, +K,,
ne k, =4,56 — 0,441 dqu,J'IFI CXeM i3 ABUTyHaMU Ha pro3ensxi;
k, =3,4-0,26 d,Ons cxeM i3 ABUryHamun Ha Kkpuni abo npu 3millaHomy
KomnoHyBaHHi asuryHis (DC-10, L-1011));
I =-(0,77-0,01);
K, — koediLlieHT, Lo BpaxoBye MicLe KpinreHHs OCHOBHUX CTilOK LUaci;
k, — koediuieHT, WO BpaxoBye MicLe MnpubuMpaHHS OCHOBHUX CTOSKIB
Laci;
k, — KoediuieHT, Lo BpaxoBye CroCiO 3aBaHTaXKeHHA Haraxy.
[Ansa pospaxyHKy BIiOQHOCHOI Macu OMepeHHs BUKOPUCTOBYETHLCH
cTaTucTudHa coopmyna [***]
m, = 0,85knk;: p—0,56§01n,16 (mg)o,m ’

oe k., =1 npu p < 450 gaH/m?; k. =0,84 npn p > 450 naH/m?;
§on = §2.0 + §8.0;



« 1564-0,0011S
kKo = L Ans HU3bKo poatawosaHoro [O;
31+0,0038p

1,33-0,0032S,

Ko = ana T-noaibHoro onepexHs;
1,295+ 0,0028p

Son = §on ’ (m(()]/ p)
[ns po3paxyHKy BiAHOCHOI Macu Luaci BUKOPUCTOBYETLCS doopmyra
dageeBa [***]

m+204000
m =k _—
w w “dgp 1} !
m, + 79000
ae km — KoeilieHT, KM BPpaxoBYE KiSTIbKICTb rOfIOBHMX CTOAKIB LLACI;
Kyg KoedilieHT, SKMA BpaxoBYe BMSIMB Ha Macy Laci po3mipis

dorozensxy i Tuny ABUryHiB.

PesynbTatn po3paxyHKiB npeacTaBneHi Yy BUrMa4i  3anexHocTi
BiAHOCHOT Macu KOHCTPYKUIT Big AoCNigKyBaHMX napameTpiB (y npuknagi —
NMMTOME HaBaHTaXXEHHs Ha KPWUMo Ta MOAOBXEHHS) y Tabnuui 2.9 Ta Ha
puUCyHKax 2.8 — 2.11.

Tabnuusa 2.9 - Bnnue napamMeTpiB niTaka Ha BiAHOCHY Macy KOHCTPYKL,il

Buxinui nmani:
C= 10.00 %; LKR= 09.60; TK= 4.00; XP= 26.00 rpan; DF= 3.50 m;

LF= 7.70; KMI= 3025.00 Jau/mm; KIN= 1.00; KOP= 1.35; NP= 75;
KOTD= 0.23; DM= 4.90; MX= 0.78; HN= 12.00 xMm; KGE=1.05;
HK= 12.50 xMm; L= 2500.00 xm; KPA=0.97; KNID=1.60; KD=0.87; KS=1,0;

KFD=0,02728
PesynbpTaTn poO3paxyHKy:
ByMB NOOOBXEHHS Kpujla Ha B1lOHOCHY Macy kpwuia Jiraxa

A 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00 20,00 22,00
nz@

100,0 0,211 0,383 0,556 0,731 0,908 1,086 1,265 1,444 1,624 1,805 1,985
200,0 0,095 0,156 0,217 0,279 0,342 0,405 0,468 0,531 0,595 0,659 0,723
300,0 0,063 0,096 0,130 0,163 0,197 0,232 0,266 0,301 0,335 0,370 0,405
400,0 0,049 0,070 0,092 0,114 0,136 0,158 0,181 0,203 0,226 0,248 0,271
500,0 0,041 0,056 0,072 0,087 0,103 0,119 0,135 0,151 0,167 0,183 0,200
600,0 0,036 0,047 0,059 0,071 0,083 0,095 0,107 0,120 0,132 0,144 0,157
700,0 0,032 0,042 0,051 0,060 0,070 0,080 0,089 0,099 0,109 0,118 0,128
800,0 0,030 0,037 0,045 0,053 0,061 0,068 0,076 0,084 0,092 0,100 0,108
900,0 0,028 0,034 0,041 0,047 0,054 0,060 0,067 0,074 0,080 0,087 0,094

Py , naH/m?

BymB NOHOBXEeHHsa Ta OiamMeTpy oo3essaxy Ha BigHocHY Macy oGo3essxy

d¢, m 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00
Ay m,
5,0 0,020 0,037 0,060 0,085 0,109 0,188 0,216 0,233 0,234 0,216 0,173
7,0 0,023 0,046 0,078 0,114 0,147 0,257 0,297 0,320 0,322 0,296 0,237
9,0 0,025 0,055 0,096 0,142 0,185 0,326 0,377 0,408 0,410 0,377 0,301
11,0 0,028 0,064 0,115 0,171 0,223 0,396 0,458 0,495 0,498 0,458 0,364

13,0 0,031 0,074 0,133 0,199 0,261 0,465 0,539 0,583 0,586 0,538 0,428
15,0 0,033 0,083 0,151 0,227 0,299 0,535 0,619 0,670 0,674 0,619 0,492
17,0 0,036 0,092 0,170 0,256 0,337 0,604 0,700 0,758 0,762 0,700 0,555
19,0 0,038 0,101 0,188 0,284 0,375 0,673 0,781 0,845 0,850 0,780 0,619
21,0 0,041 0,110 0,206 0,313 0,413 0,743 0,862 0,933 0,938 0,861 0,683

BinmHocHa Mmaca maci mm = 0,056

BrnnmB OMTOMOT'O HaBaHTaXeHHS Ha Macy OIlEepeHHA mﬂn

p, rmai/ M? 100,00 200,00 300,00 400,00 500,00 600,00 700,00 800,00 900,00

0,0699 0,0574 0,0437 0,0344 0,0234 0,0195 0,0165 0,0143 0,0125

on
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PucyHok 2.8 — Bnnue NMTOMOro HaBaHTaXXeHHS Ta NOAOBXEHHSA Kpuna Ha
BIAHOCHY Macy KOHCTpyKuil kpuna: 1 — 4 =8;2- 41 =10;3- 1 =12
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PucyHok 2.9 — Bnnve nogoBXeHHSA ¢oro3ensky Ta Noro giameTtpa Ha
BiJHOCHY Macy KOHCTPYKLU,iI (PrO3ensaxy:

1—d¢:5M;2—d¢:4M;3—d¢,:3M
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PucyHok 2.10 — BnusHve yaenbHOM Harpy3ku Ha Kpbirlo HA OTHOCUTESTbHYIO
Maccy KOHCTPYKLIMN onepeHns
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PucyHok 2.11 — BnnivB NTOMOro HaBaHTaXXeHHS Ta NOOOBXEHHS Kpuna Ha
BIHOCHY Macy KOHCTPYKLUiI nitaka:
1-4=82-14=10;3-4 =12

2.7 PospaxyHok macu obriaOHaHHs, ynpaesiHHs, criy6o8o020 ma
KoMepUuitiHo2o HagaHMaXKeHHs

Po3paxyHOK Macu KOMepUuinHOro Ta CcnyX60BOro HaBaHTaXXeHHS
BUKOHYeMO 3a chopmynamum (1.5) — (1.10) nepLioro po3aginy 3anexHo Big
TNy niTaka.

[Ana Bu3HayYeHHA Macu obnagHaHHA Ta ynpasniHHA BUKOPUCTOBYEMO
copmyny [***]

m,, ., =95n,..(5-10°L+0,66), kr, (2.29)

00 .ynp
nae — UUCIIO MaCaxupis,

L — po3paxyHKoBa [anbHICTb MOMbOTY i3 3a3HA4YeHMM YUCIIOM
nacaxwupis, KM (3agaHa B T3).

Maca ekinaxy BW3Ha4a€TbCS MOrO YMCEMBHICTIO M, , IO 3anexuTb

Big TNy nitaka. Maca ogHOro yneHa ekinaxy npunumaeTbcsa piBHOK 80 Kr.
Taknm YMHOM, Kr

ae n

m,=80-n,.
Uncno uneHiB JIbOTHOrO ekinaXy BCTAHOBJIOETbLCA HA OCHOBI
HaCTYMNHUX pekoMeHaaUin:
— Ang Mmicuesux asianidin n, =1 - 2 yon,;

— ANA Manux marictpanbHUX NiHin n,, = 2 4on.;

— ANS cepeaHix MarictpanbHUX niHin n,, = 2 — 3 4on.;

— ANS MarictTpanbHUX NiHin BeNukoi AanbHocTi 1, = 3 — 4 von.;
— ANA MDKHapOAHMX MiHin BenuKoi ganbHocTi i, = 4 — 5 Yyorn.

[o cknagy ekinaxy BXoOATb TaKoXX GOPTMNPOBIOHMKK, KifIbKICTb AKUX
BU3HAYaETLCS HOPMaMN:

— Ans canoHy | knacy — oanH 6opTnpoBigHuK Ha 15 — 16 nacaxwupis;

— ana canoHis Il Ta lll knaciB — oguH GopTnposigHMk Ha 30 — 35
nacaxwupis.



[Ana TpaHCNOpPTHMX niTakiB po3paxyHOK Macu obnagHaHHS,
yrnpaBniHHA Ta CNOpAOKEHHA peKOMeHOYeTbCH BUMKOHATW 3a 06'egHaHoo

dopmynoto [***], ToHn

437204 ,0
o6 gmp.cn = [0,2345_*_ 5. 10—4m8 +19- 10-e(m8)2](m8)0,7622 4,37-10" mg . (2.30)
ae mg — Maca nitaka HyfnbOBOro HabnmKeHHs, TOH;

m, = (80-ngk + IOnQK), KT
Ha niTakax TpaHCNOPTHOI KaTeropii MOXyTb OyTn ocobwn, ski
CYNpoOBOMKYIOTb BaHTaxi. IX macy kpawe pgogatMm OO0  KOPUCHOro

HaBaHTaXeHHs 3 po3paxyHky 90xn,,, :
lilz:KaM = l'lkmn 4-’11c0np'

m

2.8. Po3spaxyHOK macu riimaka
CkopucTtaBlwMCb  pesynbTaTamMu  PO3paxyHKiB  BiAHOCHMX  Mac

mmn= fl( piﬂ’)’ mc.y= f2( p’ﬂ)’ mn= f3( p’ﬂ‘)’ moé.ynp.cn= f4(L7 nnac)

oTpumaemo 3anexHicte my= f.(p,A) . Ha puynky 2.12 npeacrasneHi
TUMOBI 3aNeXHOCTi Macu nitTaka Big NUTOMOrO HaBaHTAXXEHHS HA KPWIo Ta

NOAOBXEHHSA Kpuna.
Y Tabnuui 2.10 nokasaHi BMXigHI OaHi Ta pesynbTaTu po3paxyHKiB

3MNiTHOI Macu niTaka.

Tabnuus 2.10 — Bnnve napamMeTpiB niTaka Ha NOro 3niTHy macy.

Buxinui maui :
C= 10.00 %; LKR= 9.60; TK= 4.00; XP= 26.00 rpam; Lz= 0.67;
BZ= 0.25; DzZB= 20.00 rpam; Kz= 0.30; LP= 0.85; KP= 0.15;
DCY= 2.00; AOT= 9.00 rpam; MOT= 0.28; DF= 3.50 m; LF= 7.70;
KMI= 3025.00 HOan/mMS; KIN= 1.00; KOP= 1.35; NP= 75; KOTD= 0.23;
HOT= 1.06; LOT= 8.23;
ND= 2; zZW= 0.96; zZDO= 0.95; zD= 0.75; DM= 4.90;
MX= 0.79; HN= 12.00 xMm; HK= 12.50 wMm; FTR= 0.02; LR= 1500.00 m;
NDR= 2; Kll= 0.95;
NEK= 12; L= 2500.00 xM; KGE=1.05; KB=0.000;
KPA=0.97; KSF=0.01; KSU=0.004; KD=0.87; KS=1.00;
KGO=1.00; PKD=1.000; SGO= 0.25; SBO= 0.20; KFD=0.02728; KNIP=1.60;

Pes3ynbpTaTyt pPO3PaxyHKY:
P, [Dau/m?] 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
1

A my, -
2.00 183.41 83.66 74.93 74.17 74.65 78.25 82.93 88.63 95.45
4.00 484.87 53.11 44.10 41.35 39.89 39.63 39.71 41.45 43.59
6.00  ------ 56.33 42.47 38.54 36.53 35.97 36.82 37.96 39.36
8.00  -=———- 68.36 43.59 38.21 35.63 35.40 35.91 36.74 37.81
10.00  ------ 91.12 45.92 38.74 35.73 35.37 35.61 36.21 37.07
12.00  ------ 138.72 49.24 39.77 36.36 35.63 35.62 36.03 36.73
14.00  ------ 296.65 54.46 41.19 37.19 36.07 35.82 36.06 36.61
16.00  -=-==== —————- 61.19 42.94 38.18 36.64 36.15 36.22 36.64

18.00  -=-——— —————- 69.99 45.02 39.32 37.32 36.57 36.47 36.77
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PucyHok 2.11 — Bnnue NUTOMOro HaBaHTaXXeHHS Ta NOJOBXEHHS Kpuna Ha
3NITHY Macy KOHCTPYKLIil nitaka:
1-14=8;2-14=10,4 =12

[Micna nobygoBu rpadoikiB NOTPIGHO 3HAWTM OOHY TOYKY — TOYKY
MIHIMYMY Ha KOXHiM 3 TPpbOX KpuBuX. MiHiMyM 3HIMaemMo Bi3yanbHO, ane B
Mexax obmexeHb. [na cnpouweHHs BUKNagaHHSA nokasaHo OBMeXeHHS
01151 OOHIET 3 KpuBKX, ane ue Tpeba 3poduntn ans ycix Tpbox OOMeXeHHs
MaKkCMManbHOro 3Ha4YeHHs P MoB’A3aHO 3 HaCTYMHUM. |CHye MakcumarbHe
3HaYeHHA MUTOMOrO HaBaHTaXeHHd (ue nigHiManbHa cura oJHOoro
KBagpaTHOro metpa Kpuna), Ginblue SKoi KpUno CTBOPUTM HE MOXeE i niTak
neTiTm He mMoxe. Po3paxyHOK Begemo Ans LWBUMAKOCTI nocagku, K
HalUMeHLLOI i3 ycix eTanis noneoty. €, 6Gepemo i3 pesynbTaTie po3paxyHkis

BignosigHo nigpo3ainy 2.1, a m__ i3 nigpo3sainy 2.5.
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CPpAHUYH —
187(1-0,9m )
[‘paHn4He MiHiMarnbHe 3HaYeHHS BU3HA4YaEMO yepes

nepeBaHTaXXeHHs Mpu NoNbOTi B ymMoBax TypOYymeHTHOCTI. AKWo nutome
HaBaHTaxeHHs Oyae We MeHwuM, nitak byae 3aHaaTo «nerkuvmy Ta byae
CYTTEBO CXWUIbHUW A0 BNAMBY MOPUBIB MOBITPS.
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