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HAHHS JIJI BAPOOHUIITBA TPAHyJILOBAHOIO Olomat

=04

Bd" CKIIQAAETHCS 3 MOSICHIOBAILHOT

3aMUCKU 3arajbHAM 0OCSATOM 78 CTOPIHOK, Y TOMY 4Mcil 7 Tabmmup, 11 pucyHkiB, 55

D JXd

A

¥ aH
1711 B pe3yJIbT : n@p >
TYKTHBHICTb yISTOPR NI BAP

HUX rpanyJl. I3 3aCTOCYBaHHAM HABEACHUX METOIMR

BCTAHOBJICHI KOHCTPYKTUBHO-TE-

XHOJIOT1YHI MapaMETPH IPaHYJIATOPA 13 KUTBLIECOK MATPHULICIO [Tl BATOTOBJICHHS MEJUTET

IR i

Y BHCHOBKAX HABEJICHI OCHOBH1 PE3YJIbTATH MariCTEPChKOi }6866TI/I.

NSy

I'PAHYJIBOBAHE  BIOITAJIMBO,
KAJIOPUMETPUYHA BOMBA

VBT YKoalHu

®UTLEPA,  MATPUILIY,




O BCTLY
Miraﬂ hCST/IH

10MacH JJis 3aMIHA BUKOITHOMY NajTiBy. Paia p. 3aMi-

HUTH YETBEPTY YACTUHY MOTPEO y NaJIMBI UTsl aBTOTPAHCIIOPTY HA PiAKE O10NaIKBO.

3PO3YMIJIUM, IO C.-T. BIIXO/IM (COJIOMa 3€PHOBUX KYJIBTYP, PIMaKy, CTe0Ia KyKypy /13U

Ta COHSIIHMKY) 32 CBOIMM €HEPreTUYHUM MOKa3HUKaM OJM3bKi A0 MOKA3HUKIB Jepe-

pg3yIbTaTHRKAIZY
. OHMU

I
001

JATOPA 13 KUTBLIEBOK MATPULICIO B JIIHII TPAHYJIFOBE

b BI/IpO6HI/IHTBa NaJJMBHHUX I'pa-

HYJI 13 ICPEBHUX BIIXO1B B kKomnaHii « Woodmart» M. Bacunbkis;




orii-ta TeXHIUHI 3aCO0H JUIF PTUMAHHS ASPCB-

BUPOOHUIITBA IPaHyJIbOBAHOTO O10MaIKBA.

OdiKyBaHHI pe3yJIbTaTH MaricTePCbKoi poOOTH:

WSS PO

— 0OrpyHTOBaH1 KOHCTPYKTUBHO-TEXHOJIOTIYH] MapaMETPH €KCTPYIAepa-rpaHy-

JSTOpPA 13 KUIBLIEBOKO MATPULICHO B JIiHII TPaHYIFOBaHHS BUPOOHHIITBA MAJTUBHUX T'pa-

\ « Woodmart» m. BacnaniB@O

RSB

— BCTAHOBJIEH] BUPOOHHWY1 HEOE3MEKH MPH MPOAYKYBAHHI JCPEBHUX MAJTMBHUX

OPOJHAH IIPaLll TPH BUPOOHHMIITB) (I PEBHHUX MAIHB-

ENEA

B ocHOBY MaricTepcbkoi poOOTH MOKJIAACHO HACTYITHI METOIM HAYKOBUX J10-

CHIIKEHD,

O

N

“inepkrHi1 B

)
Hi1|34 B1IOMOIO METQG N

pamMeTPIB rPaHyJIATOPA 13 KUTBLIEBOK MATPULIEHO;

— aHaJji3 1 CHHTE3 MPOLECY BUTOTOBICHH S MAJIMBHUX TPaHyN 3 ICPEBHUX BlJ-

BN YR

VBT YKoalHu
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1.1. EHepreTnyHa HiHHICTh NAJUBHUX TPAHYJI

00

(IAIKiB |Ta § Acpepmun. Ha mianpuemcreaX dicdBoi mpomMucio-

x| ONIEPALIISX) Ha : ' :

Lpe3yssrary, OITH ' K13

YKEHHSI HABKOJMITHLQIO CEPEIOBUIIA BCTAHOBIIOKOTH CYBOP1 npagngf 30epiraHHs Ta
BAHH 111114 B

EPEBHOTQUPOBHHH.
nEreOich bitad . @ .

IXOMIB IEPEBUHHU € akTyalbHUM. [IpakThka mokasyel 1o BIAXOAW ACPEBUHU € XOPO-

UM ITaJIMBOM, BOHH XaPaKTCPU3YIOTbLCA BUCOKHUM IMOKaA3HHUKOM TGHJ’IOTBOpHOi 3aatT-

60% npu BUpOOHKULTBI NMapKeTy 1 (paHepu. B BUMagKy HEMOXKITUBOCTI BUKOPUCTAHHS

JIEPEBHUX BIIXO/IB 3 OTPUMAHHSM HAWOLIBIIOT BUTOIU, JOUUIBHILIE iX BUKOPUCTAHHS

SO [Ip O
TJEKUCIOTO TA3Y /K

panyId, O BIIHOCATECS A0 TEPIIOTO K2

BUKOPUCTOBYKOTLCA B CUCTCMI1

9



HyJU. JlepeBHI rpaHyJid, U0 BIAHOCATHCS 10 1 KIlaey, OTPUMYIOTHCS 3 ACPEBHUX BiJ-

XO/I1B, OUMILICHUX Bl KOPH, TPAHYJIH XK JJIsl TPOMUCIIOBUX CHCTEM OTPUMYKOThCS 3 Bi-

NiE RN AIE

1.2. Oco0auBOCTI BUTOTOBJICHHS AJIUBHUX TPAHYJI

JOKCHHSIMU, 10 30UTBIICHHS! 3HAYEHHST BOJIOTOCTI BEIMYMHA [LJTLHOCTI TPaHyJsl 3MEH-

LIYETHCS, & BHACHIIOK MPOLECY BAMAPOBYBAHHS 3 MOBEPXHI TPaHYJ BOJIOTH MOXYTh

3HOLIYIOTh MATPULKO MEHIIE. B1aX0oau NepeBUHM B IMATKAX 3a3BHYail 3HAYHO KPyI-

HIlIi 3@ PO3MIPaMH: 6 nosxuHa 10-600 MM, mupuna 10-400 mm, ’CE)O%BLU/IHa 1-100 mm.

3 T HYE HEOPRITHICT
c 10 4@1 MBI

JIEPEBHA TPICKA, JEPEBHA CTPYKKA, IEPEBHA IPOOIEHKa, 1€PeBHA TUPCa, OOPOIIHO Ta

g [22].

s M BUX BI)
cTa P I/I@ QYeHHs BUXO]
K;Ma€e C il aTrKyCK

HEBEJIMKA, i BIA %pl@ﬂ DIOHIOIOTE 110

] ' Ak i%?v
BIJIXO/I1 ‘ y-460-Fp t3H1




BUHA, MOBITPs 1 BOJA. [X CIIBBITHOIICHHS BIUIMBAE HA MapaMETPH MPOIIECY Mpecy-

BaHHsI CUPOBHMHUW. HaiibiIbmIMii BIUIMB Ma€ 3HAYEHHS BOJIOTOCTI Ta C503Mip1/1 YacCTOK,

O O

Kc 3

==
=
.

e 15%0 T§ BOJIOfOLTi Kopu Ounbine 10%@HpdOIeHi OpukeTn

1aJ1 XapaKT €Tb ] ﬁ 1M OKp

1I{HLCTFO. 1 TpuyH

Huil HaniB(aOpukart B hopMmyrouiii Kamepi i1 HEOOX1THUM THCKOM MPOTIATOM MEBHOTO

T
)

yacy, o0 Bi}:[6yBchouec peJiaKcallli py>KHUX Hanpy>KeHb. q% 81)/11111/1171 MOKa3HUK
M

Hami HAKATY, IIT
1yKIry| TaPpHOi| IKOCT] ol

PMYIOUOMY KaHAJTl CTBOPIOETHCS TTIAJACHBKA 1 MIIIHA JUTIBKA HA KOHTAKTHIH MOBEPXHI.

HaiiGuibmmii moka3HUK MIHOCTI Y TPAaHYJIM, COIPECOBAHOI MPU TeMIEpaTypi OB

POLIECY IIPECYBAHH A3HUK MIIHOC-
% ‘ i

11




103°C. Lle 3yMOBIIIOETbCS HEOOXIHICTIO TPOXOHKEHHS MPOLIECY TUIABJIEHHS JIITHIHY,

a BiH B1AOyBaeThCs nmpu 90°C Ta npu BIACYTHOCTI YTBOPEHUX BOASHUX MapiB, K1 31a-

00

BeTnanHa 30JI6HOCT1 JCPEBYHHU B MCKax U,

CH

HWKYOT TEIIOTH 3rOPSIHHS BOJIOTHX JACPEBHUX BIIXO/1B 3HAYHO 3MEHIIYETHCS 3 30171b-

HICHHSIM BOJIOTOCTI. 3a 70% BOJIOTOCTI BEMMYMHA TEIUIOTH 3TOPSHHS 3MEHIIYETHCS B

O .
2 : VIIFOBRAHH S 15511
PPBUMHATO| MATEPI MQTLCH 0 %

MaHuX rpanys Outbma 1140 kr/m3 1 cnpoMoXkHa

MaHHS TPaHyJ 3 CyX0i THPCU HEOOXI1THO 3aTPAaTUTH EHEPTit0, piBHY 3% €HEPreTHUHOT

€MHOCTI BI/IDO6H€HV6F‘[)&HVH. ITpu HEOOXIOAHOCTI CYIIKA rpaHyntBngpaTa €Heprii Ha

elcaraty 20% (7017
IPKEHO,| 1[0 B ecl

NOpP1 BETMYMHA TPOAYKTUBHOCTI TPaHyIsTOpa 3HAHH1IIA, HIK TP FPaHyJIFOBaHH] Je-

PEBHOI TUPCH JMCTIHUX NOP1A. [TOKa3HUKM KPUXKOCTI BUPOOJICHUX TPAaHyJI MiAJIsra-

0 Yiac r 71 3 JTOBKHUHOIO MGHH@I@IO MM B 00Cs31
HYUMHWUTH C 11734 BT 1 .
y [42].

12

s




Vi eevass

CrBopeHa neBHa Kiacugikariist s mpec-rpan

1IEC1 BUJIABIIIOBaHHS [35].

CxeMu (yHKIIIOHYBAHHSI TPaHYJISITOPIB HABECHI HA puc. 2.1.

O
y {j{i TE

[TanvBHI rpaHyyH i€ MAKOTh HA3BY MEJIETH k€ YACTKA CHPOBUHM, IO MiA1a-

*
@
=
=
H
=
=

JIMCSl BUJIABIIIOBAHHIO KP13 MaTpuuHl (UIBEPU, BOHW MAOTh LHIIHAPUYHY QOpMy, iX

[
[
[
i
[
[
[

. 3HaUYeHHS @@HMMLHOFO nla-

Bignoeano 10 [41], rpanyniy 3 J1€pEBUHU MOBUHHI BIAMOBIIATA HACTYITHUM sivo-

raMm. [ToBepxHs rIagcHpKa 063 3AYTTIB 1 TpimuH. JliaMeTpu rpaHy MOBHHHI MaTH 3Haqenx-64c(j, 8, 10 mm. I'parmusi

3Ha ; feTpiB BEKOPHCTO
BAN - .3 a OBHHCH OYTH COJIOT
JABIOTPHEAIC 62@ IL| MO 3HUPKYE SIRie

TeMHMIT KOIIP TPaHy T HE 3aBKAM O3HAYAE TIPIIY SKICTh, X0Ua SIK MPABPUI) HESKICHI TPaHyJIM TEMHOTO KOJb0py. Hass-

epeOiIbe

HICTB JIEPEBHOTO Iy HA TPAHYIbOBAHOMY IIPOAYKTiI TOBOPHTH IPO KPHXKICTh OCTAHHIX. ['paHy I, MmO BXOAATH 0 TIEp-

IIOTO KIIACY, MAFOTh AiaMeTp 6 MM, POMHUCIIOBI MEIUIETH I 3aN00ITAHHIO KPUXKOCTI MAFOTh BEIMYUHY JiaMeTpa 01t

BT YRoa %
VBT YKoalHu







ThCS]

BUH|

B'SDKYUMX PEYOBMH B MpOILEeCi MOAPIOHEHHS. BiINOBIAHO 10 HOPMATUBHOTO JOKyMe-

H 7 AKOCIT1
KpPO Ioa

3. IIpecyBaHHs AepeBHUX BIAXOAIB. [

4. OXO0N0KEHHS OTPUMAHOTO MPOAYKTY. [3 Mpec-rpanynTopa rpanyiau OTpUMY-

FOThCSL BOJIOT1, M'sIK1 Ta 3 BUCOKOKO TEMIIEPATY PO (3a3BU YAl 95-12063). JUtst mofainb-

‘ O
s1,| 30gpiraHng, \T b} a
1 | IPOCYIIYBRA H%O@H 1 X [Ipc

BaHWi MaTepiai 3aTBEPAIBAE.

5. IlpocitoBaHHs NaJIMBHUX Fpanyl. [IpoBoAMTECS U1 BUAATIEHHS APIOHOT (pa-

HAJXOASTh B TPaHyASTOPIIIs OTPUMaHHS

45 mM. SIK 3a3HaYAIOCh BUIIE SKICTh MEJET MEHIIOTO AlaMeTpa (6 MM) Kpalla, HiK

eTPOM 8651\/1. B nponeci BupoOHUIITBA PEKOMCHIYEThGS JIQ/1aBaTH B THPCY

JIOT1i OTPUMAaHHS I'PaHyJIbOBAHMX KOMOIKOPMIB Ta TPAB'THOrO BITAMIHHOTO OOPOIIHA.

/pr bc% 3 11X _100aBOK, HE 3BakKa HA PEKOMEH/IA-
/OC @T I KOCTI Z I/I@ H 0 M

15



YIo

p C

B CK 111

CTUKH 3rOpaHHs rpanyJ [41].

JUs mpecyBaHHs ACPEBHOI CMPOBMHHM Ta POCIMHHUX PEIITOK TEMEPILIHBOTO

R

XaH13M1B O€3MEepPEpPBHOT Ali.

VY npecax, KOMIUIEKTOBAaHUX MaTpULsiIMU Kpyrioi ¢opmu (puc. 1.2) 6e3nocepe-

B (DPpMi KiJbIIs, KA KPIMKDECH B TpUMadvax, 3

JIMHI HEPYXOMO a00 HaBIIAKK — HEPYXOMa MATPHL, a OJIOK BabLiB 00epTaeTbes. Oc-

HOBHHWI HEOJIK np&g-rpaﬂyn;{TopiB 3 MAaTPUIAMH KUIBLIEBOI (1)084&6 CKJIQHICTE 1i
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JEPEBUHU KOMIAHIT «WOODMART» (M. BACHUJIBLKIB)

AE

L
o]

MICAIsl Ha q)a6p1/1@j Gwpepo@meucn

wroEllal)

-—

BIJIXOJIIB - Peiku, ropOuiib, Topi Ta 10% BiAX0MIB Y BUTIIsAII A€peBHOT TUpcH [11, C.

KU 3AJIMIIAI0TECA HACTYRI BIAXOAN:

INOSRIA

GALb.

B KoMmaHii « Woodmart» otpumyerbes 72 +108 =180 T/micsmp, 3 SKUX MO-

Y, MY B Micgi24
TUBHOTI Ipa TO |

180 _ 0,94 1/rox., a6o 940 kr/rox.

VBT YKoalHu




2.2.1. Meroauka KOHCTPYKTHBHO-TEXHOJIOTTYHOI0 PO3PAXyHKY NapaMeTpiB

rPaHYJISATOPA i3 KiJIbLIEBOK MATPHLICIO

O
VST

1. 3Hax0AMMO 3HAYEHHS OCHOBOTO MAKCUMAJIBLHOIO THUCKY MPECYBAHHS CHPO-

ecyBaHHI 13 1]:

N . %
oro KC BHOFS'T

MOKA3HWK OCHOBU HATypalbHOIO jlorapudmy; C — NEPUMETP MaTeplaly, XapaKTepU3yro-

O-MEXAHIYHI BnaCTI/IBO@F@CTaHOBmoeTLCH

3HAUEHHS OMOPY MPOIUTOBXYBAHHIO, BIIOYBAETHCA |

YOro 3MEHIIYETHCS BEJIMUMHA HOTO IIUIBHOCTI. TOMY IIIIBHICT CHPOBHHH, IO BXO-

—

It

B fact 10 K\ChaHOBHTH [21]: OO0
Pinas P
e b= TNOKa3HUK, 0/ — BIAOMEC 3HAUCHHAS IIUTFHOCTI [IEIITET, RT7/M™.

2. 3HaYCHHS BEJIMYMHU AlaMeTPa KaHaTy MPECYBaHHS d; MEHIIA HI>K BEJIMYMHA

CIKi UCFI1T TpaHyJIOBaHHs, 3 UIETH) IPUUUHU [IPHU BU-
a pp3mump : 1QMET]R b
¢4 3 pop [21]

20

eTp




ly@iwy A

MENIET, M; ¢ — KOSPILIEHT, XapaKTEPU3YOUMA pO3IIT Martepiainy, o isarae npe-

CYBaHHIO, MICJIsl BUXOJY 13 KaHATy TPECYBaHHSI.
€py BU3HA4YaeEMO (o w@J@fo:

SR e

zie Sy — IUIOIIA NEPETUHY MATPUUHOT (PIIbEPH, M2, dy, — IiaMeTp MaTpHUHOT (PIILEPH, M.

4. 3Hax0AMMQ JOBKUHY MaTpU4HOi Guibepu 3 Bupasy [21]:

YBI Y KoBIIHEM
hepale %

Yy M_f — BENMYMHA TEPTS (MATSPIaTy Ha CTIHKH

7 =

S,
T Beyig%

OOApaEMO OKpY>KHY MIBUAKICTE M

ATpULl B1AIIOBIAHO 10 VYMOBH

21



BenmnunHy MakCUMaJIbHOT OKPY>KHOT INBUAKQCTI MATPULIL 3HAXOJUMO 3 BUPA3y

[21]:

Y SR HM

AC Mgy — BCIINUMHA MAKCUMAJIbHO1 OKPY>KHO1 IIBH CT1 MaTpuiIil, € IMOKAa3HUK

110 XapaKTEPU3Y€E MIIHICTh NATMBHUX MEJIET HA PO3puB, [1a.

-rpanyisitopa 3 Bupay) [21]:

BUHU, 0 NIPECYETHCS, SIKUH 3aXOIUIIOE BAJICHb B IMPOLIEC] TPECYBAHHS, M Z — KUTbKICTb

S e
Vs iyt pI

nZH,o2

Vap : (2.12)

max

@jiam
MaTpuuHiil Qpuibepi ¢ [21] 3 hopmynn:
O fa\ 00 3
SN Yiroaii-om
22




[V

]

g EHHE4, CIPECOBAHOT OPIi CHPOBHHHI B MaTpu4Hii (Pi-
JHE%HH]: cn PT%]@Q%

HOJIITHOT Macu 1o kanany F'[21]:

F=f-&P 111, (2.14)

reprs,| 1o B
a KoedpilieH T

npecyBaHHs, Py, — NTOKa3HUK THCKY Ha ynopi, [la; £l — noBkx1Ha nepeTuHy npecysa-

gﬁl-o Bi: im D CTG-
’ max 2 . 15)

anany /7, 3HaXOJ:[I/IM0@

‘ .- : @rm ) fMyJ'II/Ii
12. 3HaXOI[I/Il\g HMOTY>KHICTh JUTH BI/IKOHaHHHa 131, I

€ cyMa IOTYKHOC-
TEH; HA CKUIAHHS MaTepiay 3 MIOIUHN MK KaHalaMH N, HA CTUCKAHHSI MaTepiary

{HS €HPECEBAHOrO MaTepiay 10 MATPAMHUM (LILEPaM

00 (2.17)
Ba&NHYI | CIIPCICOBAHPIO 2

KinbKICTh MpecyBaJIbHAX KaHAMIB Z,, B IKAX BIAOYBAETHCS OJTHOYACHE POJaB-

00O

JBHOTO KaHaJy, M;

BT

ae Py, — MOKa3HUK THCKY Ha ynopi, MI]a.

.,

CYBaHHs, 1O y31 3aXBary.




O

E?ffmrﬂ%

(219)

Ji¢ [/ — 3HAUYCHHS KyB HAXWJIY MO BIAHOIIECHHIO JI0 JIIHII ropnsomé o
q Ky Wiy [10 B ' QPU3ONTY) f BuHAfat Mg 3
B 21]: D I M
%
p=— 2.20
y (2.20)

KKJI enekTpuyd FO@ﬁBOI[a Ta BTpaTu

(2.21)

PaMETPIB. MOKA3HUK MOTYKHOCTI BEAYYOr0 BaJIA; BEIMYMHA OKPYKHOT INBUAKOCTI BE/LY-

q0ro Bajia, BGJ’II/I‘{I/IHaOOKp}I)KHOi I]_IBI/II[KOCTi BCACHOI'O BaJia, ICPCAATOIHC YU CJIO I PC-

00O

o
:
:
o

5
:
g
oo

g

:

g
oo
G
&
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SIS o]

1€ 1 posp — BEIMUMHA PO3PAXYHKOBOIO MOMEHTY NMPUBOIHOIO Baa, H-M; N — BenunHa

NOTY>KHOCTI €JIEKTPAUYHOTO ABUryHa, KBT; 17— KKJ/| eneKTquﬂoro I[BI/IFyHa' n;— OKpy-

Hig ??Zzoz[a 00./XB.
YUCII P a | I’ H 0n M
(2.23)
HHane BAIHHOIO
e
OO0 (2.24)
i

Benuuuna nepenapanbHoro uncia {J 3 BpaxoBYIOUYM KOB3aHHS £ YTOUHIOEMO 3 (ho-

My [30]:

epepawEOKOprLL_mHHBH §Tl HpIEaOKJ:[AZ QICHIOBMO:,L:L%

[30];
O n
0 B B b ¢ BHAXOIU

- =055(D, +D,)+h
a. =2(D +D,) ’

y Eﬁﬁf? BN

1.




03MIp JlaMeTpa Bajia i IIKIB 3HaXOUMO 3 (hop

§<D1 L= D) 00 (o8
S el
Tow

CepeHIO BEIMUKMHY AlaMeTpa WIKiBa 3HaX0MM9 3 popmynu [30]:

D, =05(D, +D,). (2.30)

pow BpaxyBaHHsM craHfaptsoi nomxuHT L,
LoE)A
D+ o D A e
BennunHa kyta 00XBaTy MEHILIOTO 31 HIKIBIB BCTAHOBIIOETHCS 3 BUpasy [30]:

W

BenmnunHy okpy>kHOI IIBUAKOCTI 3HAX0AUMO|3 (popmyiu [307:

WYHOTO OKPYYKHOTO 3yCHJUISL peMins, H; poé 3HAYECHHS OKPYIK-

i)

BPaXOBY€ PEKUM pOOOTH.

BXKUHU peMHs;, Cp — BETUYHMHA KOE(DILIEHTY, IKAN

Bemnunny koedinienta Cy, SKAi BpaxoBye A0 KyTa 00XBaTy, 3HAXOAUMO 3 3a-

NSRS




BY€ BIIJIMB JOBXKXWHH Hs, PO3PaxoOBy-
y >

ARl

3Ha4YeHHS OKPYXKHOIO 3yCHIUIS, SIKE Epeaac peMiHHA Mepeiadya, BU3HAYAEThCS

W YoalHm

1€ P — 3HAYEHHS! OKPYKHOrO 3yCHILIA, SIKEe Nepeaae peMinHa nepenada, H; N — 3Ha-

m
]

oro_IpuBQaa, BT, v — moka3HuK @@301 IIBUIKOCTI,

@b

M1J10, IO HATSITYKOTBCS PEMEH] 3

KAHABOK, a BPaXOBYIOUM MOXUOKHU iX PO3MIPIB 3p0O3

PI3HUMU 3YCHIISIMU, BUHUKAKOTh TPOKOB3YBAHHSI PEMEHIB, iX 3HOLIYBAHHS, a K pe-

eMdH]

P 7583

Z:E ?:SIHT’ 00 (2.38)
s
i vaIONE I
M=(z—-1)-1+2-5. (2.39)

[lepeTvH cnMUp MIKIBIB €MINTAYHWA. 3HAYCHHS BiJ:[HomeHE;{ C%osMipy MEHIIO1

pi31 mpu pomycTumiil Hanpy3i At yaByHa CU15 [64]530 Mlla, a/c=0,4, kpyTHOMY MO-

MeHTI T, 1110 BUMIPIOEThCs B HXMM, unciio cnuips Z Bu3Ha4aeMo 3 popmynu [30]:

O ; Q0O
=3 ‘v’ 5 O
[ O
T€ 1 posp — NOKA3HUK KPYTHOI'O MOMCHTY BaiTa, H"MM| T— BEMMUYNHA YMOBHOI BUCOTH
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m yaﬂbHOM}/ nepep131 H_I% MM, X — YHUCJIO

BHUI'OTOBJICHHSA JCPCBHHUX I1AJIHE

A H ® HQ= 0JIOYI®
D ;ﬂ i]KiJIL

Jlis BiAXO 1B AEpeBONEPEPOOKN 3HAUCHHS apamMeTpa (' B yMOBaxX TEMIIEpaTypu

m>/kr. Tla-

053 Wi 1a, sEAYeHHd nokasHuKa a € 50107

paemo 1320 kr/m?. 3nauenns xoediicara b odupacwo 1,45 [21].

Otxe 3HaXO MaKCHUMaJIbHy BCIIMYNHY I]_IIJ'IBHOCTI HaJ'II/IBHI/IX HCICT Opax 3 BU-

VA A

a MakCcUMaJibHE 3HAYCHHS OCHOBOTO THUCKY B MPOIieCi MpecyBaHHS 3 OCHOBHOI (op-

MYJIU nipecyBaHHs (2.1) AOPIBHIOE:

pany.1 koedinient cradoswrs 1,16 [21].

Sl
! @HW’VW@”’FJW




QFA —13’1*‘%87472 =0,000022 M2,

S0

[JUOT0 TEPTS MaTepialy 00 CTIHKA

IIEHTY .| OMRCYYIOTI0 [DOROR

M

obupaemo £=0,75, BennunHaa KOePii€HTy, OMUAC

npecyBanbHOI pinmbepu f=0,45, mapametp m=2,428 [21].

VBT Y EEm

0,0054 1

y’ll g =0,024m 24 mm.
1
UL YR
Bennurna _ _

DOOQUOI IIMPUHU I MATPUIII TIPEC-TPAHYIATOPACTAHOBUTE B,=125
peC-rpany P68 P

it o

Marpuiil st Ipec-rpaHyasSTOPiB BUTOTOBJICHH KOMOIKOPMIB 3a3BUYaii BUTOTO-

BJISIFOTH 13 JIeroBaHoi ctaimi 20X 3 HACTYMHOK LEMEHTALIEKD B TEPMOIIEYl JUIsl JOCAT-

DO HR XH]-CTIH
Th 3HOCOCTIIMN 38404

aJIbI(1 BATOTOBJISIFOTHCS AHAJIOTTYHO
Marpuiil i mpec-rpaHy/sTOPIB BUTOTOBJICHHS MEJIET 13 ICPEBHOI CUPOBUHU
qoi cram X46CR13 3BuKPpUCTaHHIM Ba-

i He a
BRI UILHO[ 3aKaJIN 0 3 {BO0Y HdoOX1IHY BE H
NaprencuHa HepKapioy /403 XAOCR 133a #Bio

NENRCHKOI0 KIacU(IKallI€r0) MAE BUCOKY MILHICTh 1 KOPO31HHY CTIHKICTb.

MapkyBanHst cMaini X46CR13 uyuTaeThCs HACTYNMHUM YMHOM: X - JIETOBaHA

Haae MIHOCTIL, Cr — BMICT XpOMY, BIH Ma€ BIUIMB HAMPOLIEC 3arapTOBYBaHHS CIUIABY,
29



KicTb [39].

3 Bupazy (2.7) mioma podo4oi MaTpUYHOI MOBEPXHI CTAHOBUTH;

OO0
2[: 73
Topa K, — 0,64 [21].

OT>Ke 4nCIIo MPECYBATLHUX (PUIbEP MATPUILI 3 BUPA3y (2.8) CTAaHOBUTHME:

O
oy e O
INVE

OOwnpaeMo 3HAYCHHsI MOKA3HUKA MILHOCTI MENET Ha po3puB o, —1,7 klla [21]. 3

(dopmynu (2.10) 3HAXOAMMO MIHIMAIBHY IIBHIKICTE 0OEPTIB ManCI/)IL([:i) 1 BOHa Oyie:

e aioaihil]

Buxonsuwm 3 BumMory, mo 7., <n, <n,__ BEJTUYWHY HIBUAKOCTI OOCPTaHHS MaT-

pHIL 71, 0OUpaEM MakCHMaIbHY i piBHy 2,68 ¢! (160 06/xB.).

Be1a BJIIC BIITT 1 AXQIIOE B 11b OL] '
TpaRyisTopa 3 Bupazy (2.11)TraHoBATuMmeE:

q=2-314-0,0000029-0,052-0,245-2,68-5730-2-340=0,25 kr/c, abo

O ,23@]950 KI/TOLL. 00O
0 CHHS [IBUIK P SHKS rpecoBaHpPi KD
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To/i 3HaYEHs CHJTM TEPTS BiJl PyXy MOHOJITHOTO IIAPY CUPOBHHU MO PuIbEP] [

3 3aj1eKHOCTI (2. 14)C(‘.jTaHOBI/ITI/IMeI

JIOPIBHIOBATUME:

00O

HHX DigbEp Zg; JIPCCYBaHHS B AKHMX BIA§YBAETHCA OHOYA-
1302 _ 1340
360

[TOTYy>KHICTB 711 MPOLITOBXYBAHHS CIPECOBAHOI CHPOBUHM KPi3 KaHAU Ny, 3

B EFeRIHEMA




HsiMaTepiajy BajiblieM N, Ta J:[ngj:@maHHﬂ i1 3 wio-

JUTS TIPOIUTOBXYBaHHs). ToOTO, 3HAaYEHHs CyMapHe¥ NOTY>KHOCT1 [uisl POOOTH Tpec-

rpaHyjsiTopa AopiBHIOBaTuME N,,/0,85 [34].

bzl

BcraHopnoeMo, 1110 MPOEKTYeEMUI TpaHyJIATOp~ Oye MPUBOIUTUCH B JIiF0 JBOMA

CIICKTPOABUTYHAMM, &I)OT}’)KHICTB KOXKHOTO 3 HUX HE IOBUHHA Oy TH MEHIIIOH 3a ~130/2=65

CJIO JUIsl POCKTYBAHHS MAcOBOi Mepeaadi, a e 3yMOBJIIOE 3MEHILICHHS JliaMeTpa LIKiBa.

Orxe, yacToTa 06e Basia BuryHa — 500 00/xB.

iy

cTaHOBUTH 92%. Bara 00paHOro ABUryHa JOPIBHEOE

[TpuennyBasibHi Ta rabapuTHI AaH1 €IEKTPUYHOTO I[BI/IFyHa 4A3 15512VY3 noka-

smy I

["abapuTHO-NpUEAHYBAIBHI MAPAMETPH ENCKTPUYHQOIO ABUTYHA 4A315 S12V3 [17]










Heo0OxinHa noskurHa maca po3paxoByeThCs q) pMyJI010 (2.28):

(315+1152)

L,=2-1917+Z(315+1152) + = 4442 MM,
Or2 @)

TOYHIOCMO BCIIMYMHY d 3 YPpaxXyBaHHAM CTaHd DTHOI TOBKAHH ;; 3 3AJICOKHOCT1

3,14)> —2- (1182 6P [=982 MM

G

3HaxX0AMMO 3HAYECHHS OKPYKHOI IIBUAKOCTI 3 BUPa3y (2. 33)'

OIHTEPIOIAL{i 3BAXO MM BE

=

peaaBacMOro OJHMM KJIMHOBHUM 11aCOM, IIPpHU u=1 Ta3Ha4YcHHI JIOBKUHU L. Beanunna

OKPY KHOIO 3ycnmm o nopiBHoBaTHME 1660 H.

el

Hsl KO 11HT PaxaBYgUp
(2.
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YEeH el

C,=03- @ +0,72=1.1.
4438

i OIS KA3H 1 ¥O¥ X Ta -
OJli BU3HAYAEM HOMYCTUME OKPYKHE 3yCHILI] opynH .34) 1T OfIHOTO

maca I[OplBHIOBaTI/IMeZ

IS O‘Ziygg@@@u

Yer0, MPOBOAUM 3a BUpazoM (2.37):

74-1000 _

Wi e
85

Jlo netasieii 3BapHOTO IIKIBA BETy4Or0 Bajia HaTCKUTh TUCK, TOBIIMHA HOrO BU-

3HAYAETHCS BIAMOBIAHO 10 AlaMeTpa Baja ABUTyHa — 92 MM 1 gopiBHIOE €=0,3-92=28

ﬁfmyn%mmm 10 posmp@@v[eTpa Basia [30]

—
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1Ba 014 (&3{ 00npaeMo, 6, . Gopma nepe@b:nnui — EJNTH-
q
HHng{Da : IB C BHHAY, Pa3ps 1 MK

HTY BECHOTO BAY 7 posp 3 popmymn (2.22):

T 9550-74-0,92-0,94 '
) () 3

1

YMOBHE 3HAYCHHS (BEJIMKOi HAMIBBIC1) MEPETUHY CIUILI B TOYIl YMOBHOTO Jia-

‘w OFE—HED @Iw&mmm 10 MaTO4YMHK 3 gRpasy (2.40) no-
pIBBIOgaYHME
U 39881 [@@ U B:D %
C=3— )
0,4-6

=118,44 mm

Po3Mip MeHIIOi MIBBICI CIHLI y MICHI NPUEJHAHHS 10 MATOYMHMU JTOPIBHIOE:

O OO0
arQ .59 =717.56
A I ey

BUTHL:

¢0=0,8-116,44=94,85 mMm,

Avam=2-122=230 mMm. [TapaMeTp NOBKMHM MATOUYMHU / B 3aJI€KHOCTI Bl 3HAYEHHS J1-

S -goalHm

1. I'panynsarop 3 kinbleBoro mMatpuneto B Kommanis « Woodmarty (M. Bacunb-

a

Mae TPYKTUBHO-TEXHOJIOTYH] MapaMeTPu: 00
TPaHYIATOR 950 kr/T)
J 6 MM;
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R0

— BHYTPILIHIN aiameTp marpuii — 550 MM,

— KUJIbKICTb B€D y Marpuil — 5730 wr.;

ir

2. I'panynsiTop NPUBOAMTHCS B AIKO B ABOX €XEKTOABUTYHIB 4A315S12Y3 13 mo-

TY>KHICTIO 77 KBT Ha KOXKEH 13 4acToTO0 00epTaHHs 660 00/XB. I+Iepe3 KJTMHOMACOBY

@
MERENAY TWTBH 5
— JiaMeTp Beaydoro mikiga D; — 316 MM

— JllaMeTp BeJAEHOro mKiBa Dy — 1152 mwm;

N Al

— KIJIbKICTh KAHABOK IT1J] PEMEH1 Ha IIKIBl — 5 IIT.

5N Yoz

O

]
BN YRoaIHM
1

Dwﬂym@@mwa



3ropssHHA BCTAHOBJIIOCTLCA 3a HiI[BI/IH_[eHHHM TCMIICPATYPHU BOIM.

Cknanosi kamopuMerpa (puc. 3.1) HaCTyHI: KOKYX 3 SIKHid Ma€ MOJIB1MHI CTIHKH.

. 00

Oep HBHYFRIHHIM-60eqT B
[p uﬁBc THI €pHO
p U
CPUYHA MTOCYAMHA 2, 10 SIKOi KPI3b

CT1 Ha 130JTFOK0Y1H MIACTABI PO3MIIIECHA KAJOPUME

-TH

=~

X K HHb

KPUUIKY 5 MPOIyIICHA MillIajKa 6 Ta BUMIPIOBAY TEMIIEPATYPH 13 3MIHHUM a00 MOCTIii-

TS =i

BOAM. B BOJI, HA AH1 MOCYMHU 2, BCTAHOBIIOEThCsHKajmopuMeTpuuHa oomOa . Konc-

o

TPYKLii{HE BUKOHAHHSI KaIOPUMETPAYHOI OOMOM NOKa3aHo Ha puc. 3.2.
00

acVAWER 1 [ BUKOH

Kpuika OomOu oOnasHaHa qBoMa KianaHamu JJIsL BIYCKY 7 1 JUIsl BUIYCKY 6 rasiB.

Kitaman Bnycky 3’ € JHaHY€ThCS 3 TPYOKOIO 8, KA HE TIOXOAUTH JI0 JIHA EMHOCT1 O0MOU

KOKO 130JIbOBaHUI Bi)@(@ﬂ Cy BTYJIKOIO.
A " i E‘ ;E( i EI %4
B€C ] B 5 FHCS T D e







JIMBHUX TPAHYJI 3 ACPEBHOIO MaTepialy Ha KaJlopu

1. ITiaAroToBKAa HABAXKKK TOCIIHKYBAHOTO Marepiany. HeoOxiaHo moapiOHUTH
0]

3BAXKYIOTh cuibHO 10-15 3amajiB Ha aHATIITUYHWY

CEepeTHIO Macy OJTHOTO 3aray.

O0oMOu. HaBakky AOCIIPKYBAHOTO MaTepiajly OMyCKarOTh B TUIJIb, KIHII 3a0aty 3°€1y-

F0Tb 3 BUCTYIIAMH Kah)[TaKTiB, a LEHTPAJIbHY BUTSTHYTY HOTrO ‘{aCT%B{b3aFHI/I6HIOIOTB y

Ky OoMON 00¢
b HAKHHY LA}

kmrodeM. [Irynep kucHEBOT TpyOKM MIUTEHO MPUEN

JIOTb 10 BUIITYCKHOI'O KJjldllaHa Ha

Kpuli. BomMOy HaMmOBHIOKOTH KHCHEM, TOBUTBHUM MOBOPOTOM BEHTHJISI PEAYKTOpa Ta

ferb CIIOCTEPIT 34 NOKa3HUKAMHU TI/ICIQIQMaHOMeTi, 0-
™, (ITpK HU3 y H] i
T piOHOTO T 3aKpHB | :. ,

41




PEKOHATHUCS B MPaBWJIBbHINA Or0 YCTAHOBII1, NEPEBIPIEMO UM HEMA TOPKAHHSI 0 CTIHOK

KaJIOPUMETPUYHOI €EMHOCTI Ta OOMOM. TepMOMETP BCTAaHOBIIOEMO B 3aTUCKAY TaKUM
TYTHGSYPTHKA §

[

[

[
[SiasrEiiie
E

[

[

KICTh PTYTI. YCTAHOBKY BMHUKAEMO B MEPEXKY. 3alfyfKaeMO MIIIAIKY PEOCTATATOM 1

JOCIraEMO 4acTOTH 0OepTaHHs JJis nmepeMilnyBaHHs O0Jm3bko 1 00/c. JlaeMo MOXKITH-

[B&TI/I 3[7 0 BAPIBHIOBAHHS TeMIEpAT{P B CHCTEMI KaJlo-
D 10 135:8 11 ; B DZI,:| %

— IMOYATKOBUH €Tal — CIAJKBAHHS HaBaXKH, IIPOBOAUTLCA AJId BUBUCHHSA TCII-

JOOOMIHY B CUCTEM] KAJIOPUMETPA 3 OTOUYIOUUM CEPEIOBUIIEM 3618an1<013®0 3Ha-

mpOOVBAHHS
' npoTAIro




Te  came MOBTOPIOETHCSA 1 HA KIHUEBOMY €Tarll JOCIIAY, TPOBOIATHCS TAKOXK OJU-

HA/IUSATH MOCHIIOBHUX BUMIPIB 3 niepiojoM 30 ¢ 1 ikcariero B Tadmui. [{um eranom no-

@M 3M% ey OM

KPULIKY KOXKyXa. BineaHyeMO MpoBo/Ia 3anaatoBaHHf. B3sBIIM KIHII KOHTAKTIB BUii-

MaeMO 3 KajiopumeTpa 00MOy 1 0OEPEKHO CTaBUMO Ha MiACTaBKy. KimoueM B1JIKpH-

VBT YKoalHu






+ =T, +4)+ At]-> gb |

a U{ \/é >
JITBpOiéQAO OCTy,

JIEHTY AJI KATOPUMETPUYHOI YCTAHOBKH (pe3yJbTaTh MOMEPEIHIX €KCIIEPUMEHTIB;

1" — mOKa3HUK KIHIIEBOI TEMIIEPATypHu, OTPUMaHUi Ha rojoBHoMy etami, °C; T —

] [ % O .

npKasH, OHATKOPBO TqMIEPATYPYL, \OF PAVAHIT) | :

SHYEOTQTP B@{ QHMOMG D p%}{ﬂ@)
H

KamiOp TepmomeTpa npu 3HadyeHH1 Ty, H — Benuunng rpagyca mist tepmomerpa bek-

MaHa (B BHIMAJKy BUKOPHCTAHHS CHEIIATBHONO KajJOPUMETPUYHOIO TEPMOMETpa

. Af — BennMuMHA, XapAKrepi3yroua Io-

OPOMDKKIB B TOJIOBHOMY €Talli B YMOBAaX IIBHKOIO 3pOCTAHHS TEMIIEPATYPH, ¥ — UH-

OMDKKIB B TOIOBHOMY €Tari B yMOBax no%oro 3pOCTaHHS

MIBXBUIMHHHAX Cl_qj)
epe ' MOKA3HHA 1H C A IBXBUITUHHTH | 1T
P : M

Ha MOYaTKOBOMY €Tarl }/ 3HaX0auMO 3 3aJIEKHOCTI!

PABHH- egoetks

(3.6)




=

-H—KIIEKICTb JKCOBAHIX MOKA3HUKIB PFPUMAHUX 3 Mepi-
01 M|HU eperyp JKQK |B

BOMY €Tarl }/; 3HaX0AUMO 1Mo (POpMYIIi:

_tso_tzo.
NN, ele
ITKOBOI| TEMIIED H% ' ;ETF(E '

TICBOI TeMIEpaTypy B KIHIEBOMY eTaril, °C; 71 — KUIbKICTh (PIKCALIA BIIUTIKY 3 3 M1BX-

il

BUJIMHHUM IHTEPBAJIOM WIT (1=10).

X BUJIN

0OX1JTHA

010, HK
PEIHBOTO, 3HAYCHHS /1 }/; OTPUMYEMO 31 3HAKOM «F%, a SKIIO OLIBIIE - 13 3HAKOM «-»,

3HAUUTh PE3YJIbTAT 31 3HAKOM MIHYC OTPUMAEMO B YMOBAX, KOJM KAJTOPUMETPHUYHA

O N
3 [0OTOHE
LT




Tabmuis 3.1

Pe3ynbTarn BUMIpIB KAJIOPUMETPUYHOTO EKCIIEPUMEHTY TEIUIOTBOPHOI 31aT-

repedk sy spasy

Ten al

[Y/B0fE

navclliiEA

HO‘{aTKOBI/II/I

nepion

["onoBHMMI

nepion

I< IHLICBAA

nepion

6,5

28,06

O —26
Y B

I

EENEIA

26,69 27,01
/%6,9 26,97
vaiva:
/ 2008\
274 269
27.49 26,76

P

£

A

2806

| 26,66

80 bO

K e 10):[y
2

EPATYPH Y IPOMIKKY 4acy §ifiB XBUIHHHA IS

E@p@um

3HAX0AUM CEPEITHIO 3MIHY TEMIIEPATYPH Y TPOMIXKKY HacCy y MiB XBUIVMHHM JUIs

)

i\
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Temnora 3ropadisa ACPCBHUX ITAJTMBHUX I'PaHyJl CTAHOBUTHUMC:!

6 [(252+6:64) — (20.85/-0.002) + 0,42] - 161063l _ e o

ju

e ot i i o]

& YaHHA ACPEBHA |y OKa3H 27 I 1 128
N SIS R

BucnoBku 10 po3aury 3

YN Yioai-m

VBT YKoalHu



J 4.

NIl

4.1. AHa/Ti3 HEOE3MEeK MPH BUTOTOBJICHHI 1§

00
@B@H@YM

— MEXaHI3MH Ta BY3JIH, 10 PYXAKThCS;

— BUPOOH, MaTepiaiiv, CHPOBHHA, IKI HEOOXITHO TPAHCIIOPTYBATH (IIEPEMILIY-

BRI = ofe
RS- BE

— PIBEHb IIYMY Y BUMAIKAX MEPEBULICHHS TOMYCTUMOTO;

|
|
|
R
|
|
|

spienns gomyctumoro) O

ORI

JIxepernomM HeOE3MEYHNX Ta WIKIUIMBAX (PAKTOPIB MOKYTh OYTH HACTYIMHI MO-

o

MeHTH [15]:

@) ) 00
BHIICHHI) TOKA3HUK Ha i1/ TR THEQR "
e AIHOTO YECTATKYBAHHS,

— MIIBUIICHUH MOKA3HUK PIBHS IIYMY — 1] 4a¢ poOOTH JpoOapoK, Mpec-rpaHy-
JSTOPIB, MPOCIKOBAYIB, CYIIAPOK, OXOJIOKYBAYlB,

piB

JEPEBHOTO MUJTy a00 BUPOOJIEHUX TPaHyJI;

KA3HUKK PIBHI BHOYXOHEOE3MEKN — MO)IOW BHOYX JEPEB-

49




BupoOnuua HeOe3neka

nporecy

w/
[

Saxonu 3a-
ol
e

Tyalsim

Buroros-
e_

p
TTUBHANX

rpaHyI

1. Bucoka

3aIUJIEHICTD

(12

BHUKOM JpiOHOAMC-

MEPCHOTO MUITY

2 OPUCTAH
bl| | Tpalii BHUKO
1 JKPUTLQTO O .

3aXHUCT Ha

obepToBUX

3. 3HaiomKeHHsA

NpaliBHUKA Y 30HI

) &
[ﬁiﬁ;

CTaTHA

OCBITJICH-

4. IlepebyBaHHs

NpaLiBHUKA Y 30H1

) (HicTs poio-)

HUI piBEHb

mymy 1 BiO-

TIOTQHOT!
OCBITJICHHS
. Ilepepyna
npaLiBHUKA Y 30H1

BUCOKOI BiOparrii ta

s

3. BxomxeHus

MpaLiBHUKA Y 30HY

/iuBy 00E€pPTOBUX
U
4. BHacminaxHe-

JOCTaTHBOL

ITJICHOCTI pO-
0
BH]| 3aMi

HAaxAB

nevyHux (HaKkTopiB

5. Bucoka BiOparisy
M HETaTHBHO

?u
raxi

1. Bouxauus

Mpaii BHUKOM

Kae BUPOOHNUE

3aX BOPIOBAHHS

BUOYXY MUY

3. Bupobunua
tpasMa) (J

S. Ilpodeciiine

3aX BOPIOBAaHHS

1 . Buxopucranus
13] 3311y
TCMH (4 pa

2. 3amyck cCucTeMu

acmiparii, 3a00-

pOHa BUKOpHC-

TAHHH Bl
0

3. BcTaHoBJIEHHS

3ar001KHUX KO-

JKyXiB Ha 00epTO-

PIBHSI OCBITJICHHS

pobouoi 30HH 10

cuctemu BiOpo3a-
XHUCTY 1 BiOponeM-

cpy A Tpaf
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rpaHyJ CTBOPIOIOThCS Ha 0CHOBI BUMor HITAOIT 2%4-7.08-88 [15].

NN N IROE) [,

€XHOJIOT14YHI BUPOOHMUI Ornepalii, BAKOPAGTIHHS Ta OOCIIyTOBYBaHHS arapa-

TYpU Ta ME€XaH13M1B HEOOXI1THO 3/1IHCHIOBATH BIJIMOBIIHO A0 BUMOIO TEXHIYHOT TOKY-

araitii, 000B'I3KOBO IOBUHEH CYMPOBOXKYBATUCS HOMATUBHOIO €KCILTyaTallifHOO 10-

KYMEHTAIE Y BiI[HCO)BiI[HOCTi 31°0OCT 2.601-68. Bun nokymeHTaLii BCTAHOBJIKOE M-

NOBHHHI OyTH 3aTBEP/HPKCHUMH Y BU3HAUEHOMY MOPSIKY.

WMOTH SKAX BUMararDs 3HauYHUX KamniTa-

MO PO3PODIAIOTECA) iH
0Q_BY acy, B 0y
N3 MOBWHHI

pawiero opradizauii Ta mpo(CHiaKow Pa3oM 3 TEPUTOPIAIBHUMU OpraHaMH CaHITap-

HOI'O Ta nomemor()dj[arnﬂﬂy. [Tepen MpOBEACHHAM LIUX Miponpn%cCBB aJMIHICTpaLlis

ﬁmﬂew i

PN




- repMeTu3alii o0naJHaHHS,

- 0e3MeYHOCTI MEXAHI3allli Py4YHOi npai;

OyTH BU3HAYCHI B TEXHOJOTTYHUX THCTPYKIISX.

Y BHIIQJIKY IMOPYHUICHHA KOHTPOJBbOBAHUX HOKa?)HI/IKiB, BH

?|>
TOMAYUYH gﬂsy}o M Tpab

TJIOBH Ta 3BYKOBUWA CUTHAIIH.

He nonyckaeTbes BUKOpUCTAHHS Oy Ab-IKOTO 00NaHaHHs Y BAPOOHUIITBI Aepe-

par{y )l [P HeC paBROCTI KOHTPOJILHO-BUMIPIOBAIBEAX mpuiaLie abo
‘ OKYB4HHSL. K
X 1 3 EKCIyaTally, 1HCTP ; , )¢

XHIYHAX HOPMATHUBHUX JOKYMEHTAX AJsl 1HKEHEPHO-TEXHIYHOTO MEPCOHAITY 1 BCIX

MPAIBHUKIB Opraxi3aiii MOBHHHI BKa3

B BUIAJKY aBAPIAHUX CUTYALIIM.

HUY0ro 00T AHAHHS 00O

VBT

R

5



MRAGTHC .
MangqHINK1L |

[lupAHa CXOJIB — HE MEHI]

po3a) gy
KPUTI s
c 1{m /00

[TpusiMKA OCHAINYIOTHCSI CTALIOHAPHUMH OCBLUIIOBAYaMHU BEJIMYMHA HAIMPYTH

skux He Buie 42 B, 1o Bianosinae «[IpaBunam BCTaHOBIEHHS €JIEKTPOOOIaIHAHHS

O
-

KUMHU CXOJaMU WIIMPAHOK HE MEHIOK 120 MM, B

pudieHoi cTam ado JIMCTOBOI CTa 3 PENbEPHOI0 HATUIABKOKO.

D el I

Hy.HBTI/I KCPpyBaHHA MOHTYIOTBCS B MiCHHX, MarO4ux XOPOHIKUM OIIAA Ta AOCTVII,

Tye Oe3neyny poOoTH onepaTopa.
JTHAHHS YHOIO K€
H@y JI oTfeparo

4.2.5. Po3po0Oka mpaBuil moA0 CTaHy BUPOOHUYMX CIIOPY/T

@)
e

110 rapan




ChKHX Ta BUPOOHUYMX CIIOpY fIOBUHHE 3a0e3-

CLSIX MOKJIMBOTO CKYMYEHHS a00 YTBOPEHHS MUIYy-HEOOXIAHO BUKOHYBATH MPUOH-

PaHHS SIK 3a3HAYEHO B 3aTBEPKEHIN aMIHICTPALIEO IHCTPYKIIT 3 YKa3aHHAM BIAMO-

VSNl

4.2.6."P03po0OKa MpaBWT 00 TOBITPSHOTO ¢CPETOBHUIMA.

VY BUpoOHMUMX OYAIBISAX, 1€ BUPOOJISIOTHCS ECPEBHI MaJMBHI MPaHYJIM, Mapa-

OB{TpooOM{nY [TOBAHH) B JAIALh 3 BpaxyBaHHIM BinRSASHHS MIKiUTHBHX

Ta MWIy 4Jid

IATUITPO

3a rpadikoM, 3aTBEPKEHUM TOJIOBHAM 1H)KEHEPOM Oprasizariii, sKHid y3ro»KeHuH 3

caHiTapHO-eniJ:[eMiodl)orquHMH opranamu (CEC).
lepGxinHo 3@0p3nguyBarT o jif]
B D)

4.2.7. Po3poOka mpaBuI MOA0 OCBITJCHHS.

A5




HO

BUHOK NOBUHHI OyTH He MeHun 1 merpa. s mpoi3ay aBTOHABaHTaKyBayiB abo

EJICKTPOKapPIB p03MC151/1 OPOXO1B 30UIBIIYIOTE A0 ra0apuTiB TPAHCHOPTHUX 3acCO0IB

SN Y KoaHM

4.2.9. Po3poOka npaBrJI IIOA0 MOHTAXKY BUPPOHUYOI anaparypu

YHUI AOCTYM JIsi 0OCITYrOBYBAHHS Ta PEMOHTY.

[Lnanyrouun p&MiIﬂeHHH poboumnx Micupb Ta 00JaHAHHS, I—(I%O(%XH[HO BpPaxoBY-

B NBICTE € 11i CIIBPOY B TS IS 3R 1a X0
p OMpaHHs TpUMilYieH

["a30- Ta BOAONPOBIAHI KOMYHIKaLlIi HA POOOYMX MICIIX MOBHHHI OyTH JOCTYTIHI

JUTS. TPOMUBAHHS, CKYMTYCHHS OpyAy HE MPUITYyCTUME.

00O
R A

55
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1X MPEIMETIB Ha p06@1@ MICLSX, IO 3a-

0 Hi@T f10/0

(3HE)KMPEHHS, MPOMUBAHHS, TPOTUPAHHS) B TEPMIHH, 3a3HAYEH] B HOPMATUBHUX JI0-

==

MIATUCE BT OpY

S

KYMEHTaX 1 TEXHIYHUX BUMOTaX.

CTPYMCHTAJIbHUX AIUKAaXx.

OOnagHaHHs, IHCTPYMEHTH YW ACTAJl, Bara sKMx nepe6in518r€ 20 xr, 10 podo-
O

AT =

4.2.11. Po3poOka mpaBui o0 NEPCOHATY

J1¢ POCIVIOBYBAAIA TEXHIYHOr0 ¢OfianHanns 3 BupoOnen@yDnoaanpmoi po-
opT Bﬁ% HYJIaNH| 10T 7 1] '
PQ INOBITHAATHC d HaBjapH .

[lepconan, oo mpamnroBaTUME Ha OMEpalisX, MOB'I3aHUX 3 HEOE3MEUHUMH a00

UIKIJTUBUMHA p060%vm (hakTopamu, TOBUHEH MOMEPEAHBO TA B 8185151110My nepio-

I HICHIOBATH MEIMYH] riis,
aHH@ IBHUKIB 3|0X0PO Ca(Cnel €

NPU3HAYCHOK HAKA30M MO MIANPUEMCTBY, OJMH pa3 Ha pik. Pe3ynpTaTh nepeBipku

HHIA

3HAHb (PIKCYIOTHCS MPOTOKOJIOM.

O
M=o
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HA CAAKYRATH 32 0OOB'SI3KOBUM BHHSQPYICTaHHAM po0i-

TOBYIOTb TaAKO>K BOAY Ta BOTHCTACHUKH.

y ~TIepekipya BAKORAHKI Upagm Oe3nekn 00
ce ED Lﬂl THIL Bim :

JUYHO MIJUISAra€ KOHTPOJIBHOMY OTJISIAY Ta MEPEBIPLI TEPMIHU, BCTAHOBICHUMH HOP-

MaTI/IBHO-TeXHiLIHI/I% HOpMAaMH.

eMi WHHICTH TIEP

JMBUX Ped B@O ApoOHYUIUX )

HICTPALIE€X0 OpraHizamii CijabHO 3 MPO(CIITKOBAM KOMITETOM 1 BCE LE Y3TOIKYEThCS

3 OpraHaMH MICLEBOI0 CAHITAPHOIO KOHTPOJIK. KOHTPOIIOETHCS MiAMPHEMCTBO Bi-

MBI eI

5
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3, = E , OO (5.1)
BEJIHHTHA Mat 0 RasAkaeheKFUBROCTHO FHOYAE

HUX 3aTpar; K — BeJIMYMHA OJTHOYACHUX 3aTpaT (KaniTaIOBKJIAIEHb ), TPH.

IO\ PR PR R pRnong nOQRmR phectiproct oomaquymsatpar £ et

HOBJICHE MIHICTEPCTBOM E€KOHOMIKM YKpaiHu Ha neBHuWil nepiod. Moro enmmumnnHa

sosul DU o/ Iy Delibdiy

Bapticte cepiiiHOro rpanynaropa, npoayKriHBHICTE sskoro 1000 kr/roa. 6e3

KOMILUTCKTAIlii BATBISIMU, MAaTPHUIICIO 1 TpuBo oM AopiBaIOE $80000 [25], mpu Ky-

KT

arp)

, @
p 'PA| 3a 0] TAHOBUTHU 0
TalKOMII @B bI[iH CTaH b K
MapKu A 2 (anasor enekrpoasuryHa 4A315

63 090 rpH [5].
—

INOTY>KHICTIO KbT KOHITY¢€




BIPA3Y (- )’ - O D
3p75860- 1,1 I ﬂ m
Cyma (CYUTY ATAI 1A 0 1 11€ 3aTPaTH HA BUPO-

OHHILITBO BCHOTO OOCATY TOBAPY Y BapTICTHOMY (TpoIIoBoMY) BUIIIsiAL [38]. 3HaueHHS

yHe o0cnyroByBaHHs (TO), rpH.; Ce, — KOIWITH HA 3aKYMIBIIIO €ICKTPUYHOI €HEPIIil,

HHyaHOi MPOJYKIIii, IPH (¥ ()~ KOIITH Ha 3a-
Barti axoﬂﬁ APM
K

C =—

B knacugikauniiiHoMy JOBIIHUKY OCHOBHUX (POH/IIB, YCTAHOBICHOMY «3aKOHOM

MOJATKy Ha MPUOYTOK», MepeadavaeThCs X po3noauT Ha 4 kareropii. MexaHi3amu Ta

O , . . 0Q
BKHA BXOOAT ATCTOPIIO, IR HE H e"y‘ cp |Y

OTtxe, BEeIMUMHA BiIpaxyBaHb HA aMOPTU3aLikd 3 popmynu (5.4) CTaHOBUTHUME:

4324135
= = 864827 rpH.
T a
‘H
C =—r

g 100

>
—
S




0

Ke. HH CHHSEPEMOHTY PO3pOOJIEHOTO rparyiiAgopa 3 dbopmynu
_ 43241385/ 216201

g 10

Koty Ha mpuaOaHHs €1EKTPUYHOI €HEPrii PO3paxOBYOThCS 3 BUPA3Y:

= en en XY
l@@ﬂL‘gﬂ;ﬁ \

KTPUYHOTO ABUTYHIB , KBT.; 77 — uncno poOoumx AHIB 3a piK, WT.; 7> — KUIbKICTb PO-

00YMX TOAWH 3a 100V, TO/I.

KUIBCBKI EJIEKTPOMEPEXI" s 11 knacy Hanpyru cranoBuTh 697,784 kom. [28].

BennumnHa noTy>XKHOCTI ABOX EJIEKTPUYHUX JBUTYHIB PO3POOICHOTO TPaHyJIITOPA A0PIB-

RN Rl

3a 8 roguH poOOYOro Yacy 3aTpaTy Ha ENEKTPUYHY €HEPIirO Ui pOOOTH CITPOEK-

TOBAHOT'0O IPAHYJISATOPA 3 BUPOOHUIITBA MOJIMBHUX T'PaHyJ1 3 BUpazy (5.6) CTaHOBJISTh:

00

JRIA

(5.7)

ne 7C — BapTicTh FOAMHHOI Tapu(PHOI CTABKH 3a MICAILb, IPH./MIC.; %06 — YUCIIO Tpa-
O

O .
11 oJL.. 13 CJJO MICSILIIB §
CYQMOP ' ;‘

TICTh TOAMHHOI TApU(PHOI CTABKH 3a MiCsAlb A5 4 PO3PsAYy CTAHOBUTH 3674 TpH./MIC.

I B

TY 3apOoDITHY 4
BHHK} ¢fa OB

61




76 TPH. 00

ainigallil

ne /[, — kowTr Ha MpUAOAaHHS CAPOBUHU CUPOBUHMU, TPH./T;, m — Bara BUpooJie-

00

[teTeA]
igicliiliz

C, =1500-1930=2895600rpH.

3HAYCHHS CO%&TOCTi BUPOQHHMIITBA MAJIMBHUX MEJIET HA @0&806neH0My rpa-

SR E=Ng

Bapricte 1T oTpumaHoi mpoayKiiii HacCTymHa:
C=—x——=3 I'PH./T.
NN/ lj)g{ I_Iq%d\\ﬁm NDOC\OmOm ninlVa

6191351
TepMiH OKYMHOCTI 3aPONOHOBAHOTO MPOEKTY, (Yac, HEOOXIAHMIA IJIs BI/III-

KOAYBaHHS BUTPAT HA peali3alito NPOEKTy KOIITaMH, OTPUMAHUMU B1J peaii3aliii Bu-
pobuieHoi mpoaykuii) [32].

TepMiH OKYMMHOCTI 3HaX0AUMO 3 hopmynu [33]:

INEIE el

1€ P — TepMiH OKYITHOCTI BUTPAT HA BIPOBAKEHHIATPOEKTY, POKiB; K — cyMa BKJa-

JI€Hb, TPH.; /] — KOIITH B1J peam3alii BApOOIECHOT MPOIyKIli, TPH./PIK.
—— ™ —_— I

Komrru BIJI peamzarii BI/Ip’O_6‘J'IeHO'1' MPOAYKIIii 3HaxX0uMo 3 popmysu [36]:
e/ 12U ety DUl
2

6




ne I1 — komTH Bij peamsalii BUpoOIeHOT TPOAYKIIi, TPH./T, /] — IHOBA BapTICTh BUPO-

O11eHOTrO MPOAYKTY, TPH./T, C — cOOIBAPTICTH BUPOOJICHOTO MPOAYKTY, TPH.; } — KUIBKICTB

BUPOOJICHOTO POYKTY, T.

[Tpu peanmizauiiiniii nepeBHux rpanys 5800 rpH./T [27] npuOyToK BiA iX mpo-

Jaxy 3a Bupa3oM (5.10) craHOBUTHME:

N\V/| CERFT IR A e e nn

[lepion OKymHOCTI pO3pPOOJIEHOTO B MPOEKTI MPaHyJIATOPaA 3 3aIekKHOCTI (5.9)

JIOPIBHIOE:

4324135

- =0,86 pokiB.

Tabmung 5.1
3YIIb VAP BI3HAYCHIS CKOROMISAYX [YORA3HUKIB peatizaiii mpQekdy 3 oTpuMaHHs
VIS s N e

| N T/ 0 U meadmd O [\/ \ZJ U U 3uhdernsd |
1 | BapticTh rpanynsropa 3 oOjgagHaHHSIM - 3275 860

,52(\ 3a;%an1 KMI@JMHHH 00 | 4324135
Nl /[ AN T

ST AN AR

63

5 3anaTI/I Ha eneKTpoeHeprno, FpH. _ 2126 541

6 3anaTI/I Ha onnaTy npaii, TpH. 88 176
R N /7 A,

A B“fy’ A \\/ / absinsaN=NalaELiila

S /61T&@T> BHPOPHUITBA MTANMBANX ,@}){. O U L‘WM
I TpH./T - 3207

9 | IIpubyTOK, I'pH. 5004 969
) ' (PH__ ) 5800

11 M?ﬁi()ﬂ;@'ﬁ?lo CTi [HBECTHILI \dK/B L/ < m \ W I 8%

™ ]

JC/ L =/uUuly U ./ U\ Ji’/ \=J U UL U
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NCHOBKH

O -
!v'p? ITB1 JIEPEBHU

CYIIUTLCA, 3M1H_Iy€TBC$I 3 BOJOKO 1 YIIUIBHIOCTLCA

KiB) Ma€ TaKl KOHCTPYKTHBHO-TEXHOJIOTTYHI apaMETPH:

- HpOI[yKTI/IBHICTB rpanyastopa — 950 kr/ron.;

MM@@@@MM

— MIMPUHA POJIMKA 1 MaTpuLi — 125 Mm;

— 30BHILIHIN J1aMeTp MPECYOUOro pojimka — 125 MM,

— KUTBbKICTh TPECYIOYMX POJMKIB — 2 1IT.;

— 4acToTa 00epTaHHs MaTpulll rpanystopa — 160 00./xB.
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