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PEGEPAT
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OO0 €KT AOCTIMKCHHA — CTIHKA 3389 AHDV30pd KoMOpecopa 1BurvHa Al-430M.

Mera }')Oﬁ(\)'l'l/l — BAOCKOHAIIEHHA TEX HOITOTTYHOTO HPOUEEY BATOTOBICHHS CTIHKM
2aanLoro avdysopa asuryna Al-450M,

METOAM NOCATTKCHES  PO3PAXYHROBO-ANAN I THIHIH,

B maricTepcbkitt podoTi CNpoeKTOBAHO TEXHOMOMMUYHUNA NPOUEC BUIOTOBMNEHHA
AeTani, BHOPAHO 1 EKOHOMIUHO OOIPYHTOBAHO METOI OTPHMAHHA 3arOTOBKW, OOPAHO
Uﬁ.’l'd,'lﬂ‘dHH)l, iHC'I'p)-'MSH'I', p{]'%])?iXOBEiHi PEEKNUMH pi'ﬁEiHHﬂ.. HOPMA Hady, CII]’)OCI{'I'()BZIHi
TPY ONEpalli Ha RCPETATAX 3 YMCIOBUNM NPOTPAMENMM KCDYRANIISM, CIPOCKTORAND
poSoue Ta KOHTPOALIC TIPUCTOCYBAITNA, PO3FASHYTI MCTOOM apToMaTtH3auli B
ONEPALIAX  TEXHONOITUHOID  1IPOLECY, BUKOHAHE CHELIAIbHE  33BAAHHN  HA
TEXHONOTTYHHX ocofommBocTei BI’ICUK()[IIBH,‘IKiCHUI'U {llpeiiep}’BHHHH, ACTA Th

PO3PAXOBAHA HA MUHICTE, TIependaueH] 33X0AH 11040 O8311e4HOT PODOTH NEPCOHATY.

CTIHKA  3AQHA  JUDY3OPA., 3ATOTOBKA, TCXIOJOTIUIIWVA
[IPOLIEC. BMCOKOUWBHAKICHE ®PE3EPYBAHHA. PEXKMMH PI3AHHAL
HOPMYBAHHS, NX CAM. LIPUCTOCYBAHHSI
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BCTYII

[ Ipa nepexo;i MalnuHOOY, IIBHOIO BUPOOHUITEE B PAHKORY SKOHOMIKY TIEPEL HUM
HOCTATh O83NY PI3HHUX 3ABYAHB 1 IWTAHb, AKI NOTPEOVIOTE HELAKHOID | NPABHIBHOID
IX BHPILWIEHHA,

3pocraKua KOHKYPEHUIsl ¢epey BHPODHUKIB NPOUYKULL BMMAIAE B MIHIMAILHI
TEPMIHK, MAKCHMAIIBHOT AKOCTT 3 HAHMEHWOO codiBap1icTO 0BPodKn BHPOOyY .

CoO1BapTIcTh BHPOOY B 3HAYHIA MIPI 3aNeKUTH BIA BUKOPHCTAHHA NPOrPecHBHHX
TCXHOMOTIMIIAX  NPOLCCIB 17a BUPOSHHUTE] NPOAYKUIl, 3acTOCYBalits  BiONOBIANO
MPOTPCCHRIIOIO TCXHONOTIMNONO 003 THANNA TA CROPOICIINEG TPHRAIOCTI BUPOSITHUOro
UHKTTY | BHIOTOBACHISA ACTa.

Bee BUINECRKEZANC BIMMOCHTLES M 10 RUCOTOBICHTS DISANLIOrQ 1HCTPYMCHTY,
AKAT 330C3NCHYE K TTPOIYKTHRHICTL, TaK M TOYHICTH OOpolku. llpa nkomy | sx
HPABKILG, PISAIBHIA THCTPYMEHT ¥ TOMY 49HCIL HPOTIKKA € J0POrHs. ToMy dKTUBHUM
JABMAHHAM € JHHKEHHAM HOro codiBaproct.

MeTor MArcTepebkoi podoTH € BUIHAYEHHS LISXIB NIBUINEHHA e()eKTUBHOCTI
BHUOTOBIEHHA NPOTLKOK. JI1s LB0O1I0 Tpeda BUPILWHTH BACTY1IHI 3aBAAHHSN, BA3HAUEHHA
CHOCOOY  OTPHMAHHA  3AIOTOBKKM.  PO3PAXYHOK  NPHIIYCKIB, PEKUMM  PI3AHHA,
NPH3HAYEHHA O01aIHAHHS PIZANBLHOrO (HCTPYMEHTY, WO 3a8e3neuyvioTh NiABALLYIOTh
CPCKTHEHICTL BUIOTORACHIA Pi3afblioro HICTPYMCHTY.



1 TEXTOJIGHIMHA UACTHIHA

I.1 Onuc¢ kOUCTPYKINT 1 ¢nyKOOBOTO NPU3NAYCHI ACTAT

CriHKa 3a4Hs € YACTUHOKO JIOHATKOBOIO AM(Y30Pa KOMUPECOpA uBHIYHA Al-
450M.

Ay Al-4S0M npuzHaueHnit s JIEIKHX BEPTOIBOTIB 1 JITAKIB B KI1ACI
wrrol Bary 1500-4000 ki 1 moxke Oy1H BUKOPHCIAHKH ¥ CKIAM HK JBOUABNI VHOBUX
TaK | OAHOABHTYHOBUX CHNOBMX ¥CTAHOBOK /1ITA/IbHHUX anaparis.

Mpu pospodul  Texiimero npockTy asuryvna Al-450 saknmamanwes  Takl
OCHOROMOIOKNT TIPHINIANHK;

3a0C3N0CHCHHA  BHCOKOrQ  PIBHA  TAKTHKO-TCXUIMHMX, CKCILIYATAUIAIMX ]
CROHOMIYIINX XapPAKTCPHCTHK ABUTYIIE,

— CKOPOMCHHA QOCATIB RUTPAT 1 TCPMIHIB HY CTROPCHHA, CKCMCPUMCHTATHHC
SOBEIEHHS 1 CEPTHIKAINIH JIBUNY HiL

— CKOPOUEHHSN TEPMIHIB HA BIPOBALKEHHA (BHI'YHA B CEPIHHE BHPOOHHUTRO.

EkCIivaraiua  JBHUYHE B SKOCTI  CHIOBOT  Y¥CTAHOBKM  IBHHTOKPUIIA  HA
HOYATKOBOMY  €TAIl  PEeIyJsipHOl  eKCICiyarauli  NOBUHHA  BHKOHYBATHCH 3
(MKCOBAHMMM 3HAUSHHAMM DECYPCHHX NOKAZHMKIB 3 HOCIIHHMM NEPEeXOUOM HA
EKCINYaTALIK 3a TEXHIYHHM CTAHOM.

Hudyzop mpu3naiciui ana 3MCHIWCHIA LIBHAKOCTI NORITPA 11a BXOII B KAMCpyY
3rOPsIHHA 1 3a0e3NeYeHHA cTadiNbHOCTI NOBITPAHONO NOTOKY .

Poznoaln nopiTpd no Kanalax addyzopa BuHOpato 3 YMOBH  PO3NOILIY
IIBKHAKOCTCH 1A BUXOM 3 NAMPARNAIOMOro anapaty kovmpecopa. Kpalfnl kanamm
NPONYCKAKITE MpROAsHO no 30% nositpa, CepeHifi KaHa nponyekde mprdansHO
40% NOBITPS 3 CEOMETPHUHHM KYTOM pOsKpaTIst 8 1,511,635 pasis OIblMA HUK Ky TH
POSKPUTTS KPAHIX Kanaie,

Crinka 3apua puysopa (puc. ] 1) Burororagerses 13 Cran 14X 17H2.

CTiHka 3aH8 audhysopa mae rabaputHl posmipy D350 1 mupury 41,25 My T4
ABAAE COOOK AHCK 3 pO3TAallOBAHWMH Ha HbOMY Jonatkamu. Ha podoyomy
KpeciaeHHi nipeactasnell BCI PO3IVMIPH AeTanl | TexXNi{Hl BHMOrH Ha BUTOTOBIEHHA
CTIHKH, BKITIOYAIOUH BUMOTH NO TCPMOBPodIt 1 KONTpo SKoCTI,

Marepian cTiHKH 3aadpol Avdyzopa ctanb [4X17H2  eianockThea 10
KOPO3IHHOCTIHKHM 17CP/KaBIOTHM CTaaAM, XIMIMIINA CKNad | MCXativyil BNacTHBOCTI
kol ugreacn B tadm 1,11 1.2,






Tadmana 1.1 — Ximigauit cxagneram HAX1T7H2 FOCT 5632272 mace %

11

. . . . S. He P. He
C Si Cr Ni Mn B .
MNeWe OLbLWC
0.11-0.17 0-0.8 [6-18 1.8-2.5 0-08 0.028 0.03

Tadumua 1.2 - Mexaniudl snacrueocrt cran 14XI17H2 TOCT 5632-72, e
MEHLLE

Tuvuacoeitii omp pospoey. MIla LOBO
Meska rexyuocn, Mla 835
BinHOCHE NOAORKCHHA, %o 10
Bimocue 3pyiketns, %o 30
KCLUL lxiom® 49

PoGOMC KPCCNCHHS ICTAM MICTHTEL RCI NCOONIUN RIAOMOCTL, 1O AI0TH NORIC
VARICHHS NP0 KOHCTPYKIIK) €TaNl, TOOTO HUABHICTE BCIX HEOOXIIHAX TIPOCKILL,
PO3PI3B, neperrHiB. Ha KPeclieHHl BKA3aH1 BC) DOIMIPH 3 BLAXHJIEHHSIMH,
HIOPCTKOCTI QOPOOIRAHAX  NOBEPXOHD, AOTIYCTHMI BUXHIIEHHSA RIA TIPARHIKLHOT
FEOMETPAYHOT (POPMU, 3 TAKOK BLY BIAEMHOIO HOJIOKEHHA NnoBepxoHb. Kpeciedun
MICTATE BIAOMOCTI HPO MATEPIAN AETANL. TEPMAODPODUL. 3AXUCHHX 1OKPHTTIB, MACI
aetani.

KpecneHHs AaeTtani MICTHTE BCI BIIOMOCTI HeOOXLAHI 174 NPOeKTYBAHHA
TEXHNOUTUHOIO npouecy. Kpecienns ae1ail sukonanni 3riano crangapry CT PEB
181-78.

Posmipy na kpecacini npoctapfcili B NOBITOMY 05ea3l, rPpaMoTIiO 1 3TiaN0
FOCT 2.307-68 NO3ROIMOTH 33CTOCORYRBATH TpHIINMN  CTHOCTI ©as. Tpannuin
RITIXHICHRS PO3MIPIR Hd KPECACHHAX HareacH! sriaHo 3 1OCT 25346-82, jlonyekm
topuy Ta posTamyranns nosepxoens sukoiam no FOCT 2.308-79, [TlopeTkicTs 1a

KpeCIeHHax npocTtasneHd sriaHo [OCT 2.309-73,

[.2 Budip tuny BHpodHKUTBEA 1 hopyun opradizaull poir

Tun BHpOﬁHHLlTBa BH3HAYAETBCA 3a O3HAKaMH LWHPOTH HOMEHKIIATYPH,

PCTVAAPHOCTI, CTAOINLIOCTI, OOCATIB BHNYCKY BHPOOIB 1 1N MacH. 3ridno 3 BHXIATHMH
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AAHAMH, pigda nporpama sanycky N—10 000 wit.: waca aetam m=2.6 xr, smano [1,

¢.22, Taba.2.2] RU3HAYACMO THN BRUPOBIWTTRA  CCPIRNIC,

Gopma opradizami podIT HA JIASHIN BCTAHOBIKKOTE 3AMCKHO BIA TIPHHIMMY
POIMINIEHAS PODOYUX MICIE | XAPAKTEPY NEPEMIIEHHS 0OPOMIIKIBAHMX 3dI0TOROK 3
VPAXYBAHHAM DPIBHOMIPHOCTT a0 KPATHOCTT TPUBAIOCIT KOEKHOL ouepaui, TaKry
BHIYCKY .

Y 3B'A3KY 3 CEPIAHUM TUIIOM BUPODHHUTBA HAUDUILLL 3PYUHO Dy A€ 3aCTOCYBATH
IMIHHO-NOT0KOBY (Popmy opranizaull eMPOOHMUIBA, NP AKIH J€ranl HAAXOUATE HA
ALISHKY NAPTIAMH, ane odpodka iX 3a1HCHIOETBCA NOTOKOBHM MeToaoM. Obcar naptii
3arOTOBOK, WO 3aNYCKAIOTLEA ¥ BHPODIINUTRO, BH3a4acTbea 3a dopMyaoio (1.1}

_a*N_8-10000

= = = (1.0
550 2c0 320 wr,

n

¢ ¢ — 8 AHIB — NEPIOANUHICTh 3ANYCKY ACTAICH ¥ BUPOOHHUITRO,

N = 10000 wt - plyHa HpoOIrpaMa BHIYCKY NeTa.

[.3 Bubip euay 1 conocody OIPHMAHHA  3aI0T0BKM 3 EKOHOMIUHHUM

OGIPYHTYBAHHAM

Buxoasun 3 KoneTpyrini aetai, i posMipiB 1 NPU3NEqeHHe, 3aTOTORKY MOWIG
OTPHAMATH WTAMNYBAHIAM HA KPHBOWHTTHOMY TopaicwTaMmopoibux npect (KCLTT)
abo  mTavMNyRAHHAM  Ha MoneTax., OCTaTounMi MCTOA OTPHUMANNS  33rOTORKH
NPUHMAETRCA NICIS KOMTLISKCHOTO EKOHOMIYHOTO PO3PAXYHKY COOIRAPTOCTI KOKHOT
FAIOTOBKH.

PosiiimHeno ||epumif'| METOL OTPHMAHHA 3210TOBKH — KYBAHHA HA MONOTAX.

llokoska praHocutees a0 V-l rpynn noxosox [1, ¢ 102]. llpunyesn 1
aonycky suadauaemo 1o [OCT 7829-70 «[lokosku 3 Byineuesoi | nerosanol cran,
O BHIMOTOBNAKITLCA Ha ModoTax» [2]. 3a tabn. | [2] BA3HAYAEMO THM NOKOBKH —
AMUCK 3 OTBOPOM. B LbOMY BUNAAKY HPHIIYCKH 1 JONYCKH BM3HAUAKIILCA 110 1adu1. 7
[2]. TIpu3navaeMo NPUNYCKU | FPAHHYHI BIAXHWIEHHA | BUKOHVEMO €CKI3 [OKOBKH
(puc. 1.2).

Macy 3zarotopkn Buznadacmo B nporpavi KOMITAC 3D. noncpeaiuo
NOOY Y RABRITIK 11 TPHBUMIDHY Moaens, M, 203 kr,
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KoC i€ HT BUKOPHCTAHHS MATCPIATY:

(
KBM = 6 (1.2)
KBM . 0,128
= = '1 ]
20,3
@354
B35 -
-_—
fazan
W5
B2 5
Fio
Fefiy -
! ) .
T . , i i
l . .. . '_d":.'

A D g e T
S = Y
' e 4o . L

oo / . R e
'--. I, ‘

. Ll
' -IL
- |-

Pucynox |.2 — Ecki3 3a1010BKH-110KOBKH HA MOI10'1aX

BuinanacMo nonepeanio codiBapricTh 3arOTOBKH, OTPHMAHOI KYBAHHAM 112

moutorax. OQuiHky Bap1octi Bu3Ha4aeMo 3a gopmy.aoo [3]:

Br
1000

B.. .
MS'KT'KM'Kc'K;i'K”—(M;i—Mﬂ)ﬁ, [Ijj

B, =
ae M3, M, — Maca 3aroToBKH 1 roTOBOI ZeTanl.
B — 0a3oBa co01BapTICTh BUTOTOBNCHHA 3ar0TOBOK, MPH. .
Kt — KOC(ITUEHT, 1O BPAXORYE KI4¢ TOUHOCT! 3drOTORKH,
K — Koe(hILEHT, O BPaXOBYE MaTEPIAN AeTanl,
K¢ — ROe(NIEnT, 1110 BPAXOBYE MPYITY CKIAAHOCT] 3droTOBKH,
(4 — KOedIUIEHT, WO BPAXOBYE MACY 3aroTOBKH:
Kp — xoepItieHT, 110 BPaxoBye MPOrpavy BHAVCKY 3arOTORKA,

Bgizx = 2160 rpH — BapTICTb BIAXOAIB (CTPYKKa).
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B, = 270900 s 105.18-1-08-1 (20,3 26)2160—20l‘27
3~ 77000 po S ; S T YT R

ac Kt = 1,05 3a|3],c. 18, tadn. 1.24 ana 4-ro knacy TOHOCTI NOKOBKH;
Ky = 1,8 —3a [3]. ¢ 18, radu. 1.25 1715 BHCOKOIIRIOBAHOT CTAIIL:
Ke=1 3a |3]. c.I& Tadn. 1.26 214 sucokoacropanoi crall ta 3-1o
CTYNCHA CKIAHOCTI,
K;=08-3a[3]. c. 19 1adn. 127 ang sucokoaerosanol crai 1 npn maci
3arotoekd 10-23 kr;
Kg = 1,0 —no [3]. ¢. 19 1a0dn. 1.28 npu nporpam sunyceky 8000 i,

Sam zanocumo B tada. 1.3,

Posraanemo apyruii RapianT oTpuManHs zaroTtorkd. Ha KU otpyuvyiors
HOKOBKH CKIQUHOT (POPMH MACO) 10 KUIBKOX COTEHb KUIOUPAM, DILGEN 3a GopMo
A0 1010BOT ierail 3 OUIbLL TOUHMMH PO3MIPAMM, HIZK [IPH WITAMIYBAHHI HA MOJIOTAX.
bBinblw AocKOHANA KOHCTPYKWIA WITAMNIB 3a0e3NeUye MEHLWY BENHUHHY 3MILLEHHA
HOJIOBMHOK WraMild, 3IMEHLIEHHA ll].)l‘lll}'CI\'iB, H&Ill}"CKiB, l.lJ'l'E'lMII}’BE'I.lIbHHX Hﬂ.‘(”.lliB,
A0NYCKIB 1, AK HAC1A0K — 30L1bLUSHHA KOe(PILIEHTA BUKOPHCTAHHA meTaay [1].

Bu3ananyuvo xapakTepucTUkH WiTamnosaHol 3arotoBkd no [OCT 7503-89.

Pospaxynkoea Maca NOKOBKH,
Mi =K, M, =26"22=0572xr, (1.4)

ae K = 22— pozpaxyHroeuit koednuieHr {1'OCT 7505-89, aon. 3).
Krac Tounocti — T3 (IOQCT 7505-89, non. 1) 'pyma ¢ctam — M3 (I'OCT 7505-
89, tadbu. 1). CyvapHa macoea yacrka ieryounx enementis: 20,6% (17 % Cr; 2 %
Ni; 0.8 % Si; 0.8 %% Mo).
Criyuine cxnagnoctt — €4 (TOCT 7505-89. aou. 2). OCKUIBKH ¥ NOKOBKU €
TONKOCTUINT  CACMCHTH 13 CRIBBIAMONTCTISIM % <02 1a ¢ <2 23 MM (e D

NAADIILUTIMA PO3MIP TOHKOTO CICMCNTA, / TORIIMHA TOHKOTO CACMCHTA),

Koudirypamsa nopepxul pozHiManua wrtavmna [T {(nnocka) (I OCT 7303-89
Tadn. 1).

Buxignuii inaeke 15 (1'OCT 7505-89 tabn. 2).

Busoavacmo npunyekn. OCHOBHI MPUNYCKA (@ cTopoly) Ha po3Mipw
(TOCT 75(5-89 tabn. 3):

—Ha posvip 41 25 M — 2.5 mw.
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— Hd po3vip 1925 um - 2.0 My,

Ha posvip 1.8 mm 2,0 mm,
Ha po3Mip @345 My 3,0 Mu,
Ha po3vip @122 My 2.5 mm,
— Ha po3MIp D83 myv — 2.3 mu.
JlOIATKORI NPUNYCKH, 11O BPEXOBYHOTh,
NOTYCTUMC  3MIITICHTHA MO NORCPXBIE PO3IIMANNA  11TTaMTTa 0.8 mMwu
(TOCT 7505-89 1abn. 9);
— miaxunchig R naenwnnoet 1.2 mm (FOCT 7505-89 Tada, 5).
[TaMnoBounbe yemous! (I'QCT 7505-89 Taba. 18):
— Ha 30BHILUHIA NOBEPXHI — He GinbLe 37, NPHIAMaETbeA 37,
— Ha BHYIPIWHIA NOBEPXHI — HE OLibwe 77 IPHHMaE e 7.
Po3MipH NOKOBKH 1 IX A0NYCTUMI BIAXHINEHHA (pHc. |.3). Po3MIPH NOKOBKA:
a) 41.25mm 1 2425 1 0.2)=46 45 Ogpyrusemo ;10 46,5 mu.
0) 1925mm 1251 2.0 - 202 =24 15 mm. Oxpyvingemo no 24 um.
g} 1,8+20+20-2.02=6.2 MM Okpyragemo a0 6 MM,
ry &345 v+ 23,0 -0,3) D350.6 mm, Oxpyraacmo 10 351 aw,
2 D221 225=0127 mm.
e) 083 -2(23+0.3)=798. OkpyrageMo 20 80 vm.
Pamye -aokpycnedda — 2.0 MM (MiHIMAIbHAE)  npuiimaethen 30 My
(1OCT 7505-89 tadm. 7). Honycrum sraxuieHus pozvipis (1'OCT 7505-89 radu. 8).
a) @351 mm UL

0) L3206 vm T
B) D218 5mm LY,
ry @122 mm 7L
A D108 mm LT
¢) D80 wm - L,

#) 465 mm— 5
3) 24 mm - ).
M) 17.5mn 0

K) 14 Mm—- 0.

my B2 MM
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M) 7.5 MM — )

"

. y T -
] = O e — =
¥ | — - P W
I .
D ; / R

Pucynor 1.2 Fexis arotorkn-inmamnorkn ma KT

HesaznaueH 1rpadnuHl BlaxuieHHs poavipie — 1o |'OCT 7505-89 n. 5.5,

Hesaznauent aonycku paaiveis 3agpyinedus —no [OCT 7505-89 1. 5 23

Houyveruva sesimunna sumwkosoro 00108 0.9 mm — oo 1'OCT 7305-89 1. 5.8,

Jdonycruve BIAXHIEHHA BlA  KOHUEHIPHYHOCTH LUPOOUIONID OTBOPY  LLOAO
30BHIWHLOIG KOHTYPY NoKOBKKU |,5 MM (TTOCT 7505-89 tadn. 12}

HonveruMa seantvna encotd 3aaupkn 0.0 wv no FOCT 7505-89 n. 5.10.

Macy 3aroTonku  ruznguacmo B nporpavi KOMUIAC 313, noncpeanno

Nody Ay EABLIUKH 11 TPHBHMIPHY MOIENb.

M. 10,1 kr.
KocdiuenT sukopactaniig vartepiany 34 hopymyvaomo (1.2).

2,6
KBM = — = 0,257
10,1

)

Bu3Hagaemo HONEPEUHH Ot Ba[}'l'iC'l'b 3dI0TOBKH, OTPHMAHOH) WTAMIYBAHHAM

Ha KLU 3a popmyaco (1.3):

By = 0020 03, 105.18-112-08-1— (103 — 2.6) 00 — 11 g78
= [T B 4,001, tUa - T Ly — = 'pH
2= 1000 1000 P

ae ue Ky = 1,05 -3a[3). ¢ 18.1abxa. 1.24 nua 4-10 kinacy TouHOCT] HOKOBKH:

Ky =18 za|3], ¢ 18, 1abn. 1.25 a18 RUCOKROICTORANOT CTANI



K¢ = 1,12 - 3a [3). ¢ I8, 1adn. 1.26 ana sucokouerosanol cra 1a 3-10

CTYNEHA CK1a4H QCTI,

17

K3 =08-1a 3], ¢. 19 71adn 1.27 ama BUCOKOIETOBAHOL €Tam 1 npy Mac

sarorosen 10-25 ki

Kn= 1.0 no|3].c. 19 Tadn. 1.28 npu nporpami punycky 8000 wr;

Biax = 2160 rpn — BapTicTs Biiaxoais (CrpyxKa).

Haui zanocumo 8 1adin. .3,

Tatmvua 1.3 TIopiBHAMBLIN MOKA3IIAKH 33 BaplaliTaMH

[MTokazHHukH ITozHauenna (')’rm"."'" Eapian)
BHMIPY l 2
IIpMNyCK HAa CTOPOHY v4 MM 7.5
Maca nerani Ma Kl 26
Maca 2aroTeRkH Mo Kr 10.1 203
bazosa utna 3a 1 B I'PH. 631920 670000
3arOTOBKH
KoediuleHTH K 1,8 18
Ky 1,05 1,05
Kc 1,0 1,12
K, 0.8 0.8
Kq 1,0 1.0}
BapTicts | T ¢TpyKKu Baiax rpit. 2160 2160
BapricTb | 3arotoBkm B- FPH. 11878 205265
Koedinicnt
EHKODUCTAHHA n 0257 0.128
MATCPlAyY

I .4 MpockTYRANNS TCXNOAOMHIETO MAPTIPYTY 00peOKA AcTanl

I.4.1 AHAI3 KOHCTPYKIWT ACTAT HA TCXHOTOTIYHICTD

3riano TOCT-14 205-83 «TexHoa0ruHICIb KOHCTPYKUIT BAPOOIE. 1€PMIHK 12
BH3HAUSHHS» TEXHMWIONUHICTS — U@ CYKYIIHICTb BIACTUBOCTEN KOHCTPYKUIl BHPODY,
WO BU3HAYAKTE HAOIQ LUPHCTOCOBAHICTE M0 AOCAIHEHHH OIITHMALBHUX BHIPAT 11PKU

BUPOOHHUTEBI, TEXHI'IHOMY OOCIYFOBYBAHHI | PEMOHTY ANA 33a0aHHX NOKA3HHKIB

AKOCT], 00CATY BHNYCKY | ¥MOR BHKOHIANNIS PODIT.

Kiaskicny olinky TexXnoforaioeTi KONCTPYRIT ACTaT MOKHA TIPOBOAMTH 34

TAKHMH Kochiuicutamu.
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KoedniueHTOM RUKOPHCTAHHS MATCPIATY:

=

Kem = M_'q (1.5)
3

ae My — waca perani 3a kpecaennam, kr, A7, — maca marepiany 3aroroBkn 3
HEMHHYUAMU TEXHONOITUHHMHA BUTPATAMK. K1,

Koediuienrom rounocri 06podku nerai:

1
Kl'.Q. - 1 - A = 0,8. (I())
Cp.
‘:2—1 Af..n‘ ) ’ . '
A, = S CCPCAHTH KRADITCT TOUTOCTI ACTaN,
i=1

1 — KINBKICTE PO3MIPIB BLULOBIAHOIO KBAIITETY!
Ai— KBLITET TOYHOCTI (-1 IOBEPXHI:

KoedhiuieH wopcrsocti LoBEPXOHb AeTaul:

1
Ky = — < 0,32, (1.7)
BCP
.;] -
i=q bit -
AC Bc) = o  CCPCAHC 3HAUCITHA NOKA3ZIAKA WOPCTKOCTI,
' STy

i=1""
i — 3HAUCHH3 NOKAZHUKA WIOPCTKOCT] -0 110BEPXHI;
#; — KLIBKICTh HOBEPXOHD 33 BLUTOBLIHUH NOKA3HUK HIOPCTROCTIS
A OUIHKW  TeXHONOUIMHOCTT  HEOOX1NHO  Marn  (HpOpMawi  1po
opsorsopunx noeepxusx aeranl. Ha puc. |3 nokazana posmirka 1OBEPXOHb
detam., a B Tadn. 1.3 noaaHo iHdopmaully npo X napaMeTpax TOYHOCTI |
LIOPCTKOCTI.

Baznauumo  XapaxTepHCTHKH — TexHoJdoriuHocTi  getami.  KoediuleHt
BHKOPHCTAIINA MATCpIay:

K 26 0,257
BM T 90,1~ 770

Cepeunii KRAMITCT TOMHOCT! ACTASI;
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A = ?:1!4:"714':

P =1 Ty
2:'64+6-7+1-84+1-94+6-104+5-114+7-12+1-13+15-14
B 44 B
_493_112
44 T

KoepngerT rognocti 0dpodKn neram:

1
Krp=1———=10,91 = 0,8
T.O. 11'2

32 KOe(PILUEHTOM TOYHOCTT ASTALL TEXHOIOITUHA.
CepeaHe 3HaYEHHA NOKA3ZHHKA LLOPCTKOCTL:

5 "OBm; 3°08+7-16+30:32+4-63
¥ F:lni 44

= 3,064,
KoeiuieHT lwoperkoc NOBEPXOHb deTalll:

1
Ky = 3064 0,326 > 0,32.

32 NOKA3HUKOM LLOPCTKOCT! AETANb HETEXHOIOMYHA.

Hetaaw surotorascteea 13 Cram [4X17H2 TNOCT 5632-72. Marepian
BIZHOCHTBLCA A0  X-1  rpynu  obpobnopanux  Martepianie  (KOpo31HHO-CTIHKI,
JKApOCTIAKL 1 JKapomiuHl JedopMoBaHI cTald), TodTO 10 BaXKKOOOPOOIBAHHX
mMatepiamie. Koedpiuicht odpobmiopanocti no pianowcimo 1o Cram 12XI18H10T
JopIBHIOE Ky = 1. 3 TOIKH 30py 00pOodMIOBAHOCTI A€Talb € HETEXHONOT ' IHOK.

3a kprieplem KoeUIEHIa BHKOPHCTAHHA MAIEPIAIY ASTAb HETEXHOIOITUHA,
TaK AK B npoueci 0OpoOKH HEOOXIAHO 3HIMATH BEIHKHA 00cAr marteplany, Lo
ICTOTIO BNJMBAC 118 TPYIOMICTKICTD | COBIBAPTICTL BUFOTORACHIA ACTAI.

Buaxoaaun 3 yMoB 8a3yBaHHA, AeTallb € HETEXHOIOTIMHOK, TaK AK Ha BaraTbox
ONCPAUIAX 1IC BHKOPHCTORYCTLCA MNPHITUMIT CTAJOCTI 1 CcyMiwecnna §a3, Koau
RUMIPIORANTLIIG 1 HacTpororamsng Oazv  cminnanatts, [la GianinocTi onepaiii

HCOOXITHO $ACTOCORYRATH CNCIUAMBHI BCPCTATHI NPUCTOCYBAHHS,



A-AG MO veem

Pucynox 1.3 — Eckiz aeraiil 2 po3MiTKOK HOBEPXOHD

o/

A-M10 4 weca

20



Tadnuim 1.3 - TOUHICTE 1 DIOPCTRICTE NOBCPXOHK

21

No Po3mip, Mm _ panuani Ksanmrer Woperwicre Ra,
BLAXHICHHA, MM MEKM
| 6.25 006 h10 32
2 9,25 o058 h10 3.2
3 R6 +0,15 isl4 0.8
4 @345 -0,089 h8 0.8
5 6 =093 [l 32
6 23415 oo pé 1.6
7 0.8x45° b F14 6.3
8 19.25 . hil 1.6
9 2324 HO.57 |07 H12 3.2
10 1,5 S0 h14 3.2
[ @337,5 Rl H12 6,3
12 (5338 5 +0.57 HI2 3.2
13 R4 40,15 js14 32
14 1,2 +0,125 js14 32
15 2300,3 32 hil 3.2
16 9.25 +0,029 is10 1,6
17 72788 0052 h7 1,6
18 0.6x45° 10,05 js12 32
19 3 +0,125 SE! 6.3
20 1,5 +0,125 js14 3,2
21 R4 10,15 js14 3.2
22 1.2 +0,125 is14 3.2
23 2231 40,145 jsil 3,2
24 25 +0,1 js13 32
25 R50 +0,31 js14 32
26 2122 o no 3.2
27 41,25 0023 h7 32
28 @65 Bheat H7 3.2




I Ipomosxkenus Tada, 1.3

22

29 M&5x 15 - 5H6H 3.2
30 0.6x45° +0,15 js12 32
31 35 40,15 isld 3.2
32 @113 s o 6.3
33 5 007 hil 3.2
34 229 +0,26 js14 32
35 1.8 +0,125 1514 3.2
36 9,25 40,029 I1S10 1,6
37 @223 +0.046 17 3.2
38 120 hets H12 32
39 @122 40,5 1S14 32
40 24 Bl H7 1.6
41 0,4%45° 40,05 js12 3.2
42 8.5 +0,18 1S14 3.2
43 - 006 10 0.8
44 6.2 Has H7 1,6

3 TOUKH 30PY JKOPCTKOCT! KOHNCTPYKUIT OCTATL HCTSXIQMOTIMIEG, TaK K BONA
nexwopetka, [0 gerams nenpunyetumo  00podnaTH 1a HOPMATHRIIMX  PCRAMAX
PI3AHHA, KOHCTPYKIUS AETAN RHUMACEE 3HWKEHHSA PEKUMIB PI3aHHA 300 YCTAHOBKH
AOMATKORHX ONOP,

Buxonsun 3 BRAMIEHABEACHNN KIJIBKICHHX 1 SAKICHUX XdAPAKTEPHCTHK MOMKHE

'.-'ﬁpl'}ﬁl/l'l'[/l BHCHOBOK, LUO B lliJIOM}" NeTANb HETEXHOIONYHA.

[.4.2 [Npoexiyeands Mapwpyy 0OpodKH LIOBEPXOHD

: . . . . +0,098
SORHITHNS NHMHAPHUNE TIORCPXHA 6 D41,506 ' h42-
Xapak repucTiKN NHOBEPXHI JETA:
Honyex  Td, = 0,036 MM, 110 BIIMOBIIAC NONO AONYCKY 6.

- [operricts — Ru, = 1,0 MRM.
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JOOYCK 1 IIOPCTRICTH ANTA 3droTOBKM (MR, maposmin 1.3):

€544 = +3,0 MM; eigy = —1,5 MM, Tdy = —1,5 my: Ray = 50 MKM,
Po3paxopycMO NICOOXITINT YTOYHCHHA:

Td, 4500
fa = 7 = 3% =125, (1.8)
A
—Ra3—50—3125 1.9
Re T Ra 16 T (1)

o HaidIBOMY  HCODXIAHOMY  VTOUHCHHKY  BH3HAYAEMO  KIJIBKICTh

TEXHOJNOITYHHX HEPEXOMIB!
Epa =2lge, = 21125 = 4,19, (1.1

[puitmaevo K; = 4.

ZHAXOAUMO PIZHHLKD HIOKA3HHKIB!

- no TodHOCT [116 > 116 (116 > 1113 > 11— 18— 116).

- no wopctkocrt: (RS0 — Ra2d — Kal2.5 - Ra3.2 — Ral 6).

MpusnaiacMo  TEXHQIOTIMNL  NEPexoan,  TounieTs 1 OPLTKICTL,  9K3
3a0€3NETVETRCS PISHAMHU CTTOCO0aMK 00poDKK, RU3HAvaeMo no [3, Tabn. 2.6, ¢. 34].

Mepumit npoxin TOHIHS HOPHORE, SKE 3adesnenye Tdy, = 890 mxv 1a Ray =

25 mkm. Yrounenss:

1500 Ra, 50
E(tl :W: 0,06: 85’(11 — ﬁ: Ez 2-
Iy

JIPYTHE Hepexiit — TOUIHHES HamBpyMeTose. ke sadesneuve Td, = 230 MM 1a

Ra, = 12,5 MM, YTOUHENHS:

a90

faz = 725 = 5,06; HSdJ—SOE) 3,87 = 19,6;

J=1

2
Epaz = 2,1_[:5-:2-2:4.
j=
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Tperiii uepexiy — 10o4iHHa yucroee, suke 3adezneuye Tdz = 89 mMxkm 1a

Ra; = 3,2 MKM. Y TO4HEHHS:

2

230

= = 2,58 l_[ €qj = 5,06 - 3,87 - 2,58 = 50,5,
i=1

12,5 2
ERaz = 3_'2 =39 l_lf-'dj =2-2-39=156
s j_:.l

UeTBepTUR Nepexia Touwinna Tonke, ake sadesneuyve Tdy = 36 MEM Ta

Ra; = 1,6 MkM. YTOUHEHHA:

Z
89
24 =3¢ = 247 ﬂ £qj = 506-3,87 2,58 2,47 = 124,7;
j=1
3.2 2
SRat = Tg = 4 H‘g‘” =2-2-39-2 =312

j=1

AHANOT I PO3PAXYHKH TIPOROTAMO UTA HACTYTIIAX NORCPXOIIL;
— ZOBHIIIHS LWUHPAYHA NOBEPXHA 4 — (J345h8_, 4uq;

— BHYTPIWHA LMIIHAPHYHA NOBEPXHA 37 — &5223,5H7 00,

— TopueBa NoBepxHs 27 257 _j yy5.

OTpumani sl 3ROWMO B Tad. 1.4,



Tabauua 1.4 I1aair odpoOKH OCHTORHHX TTOBCPXOIIL ACTAM]

= e YR
— | o I:;’;::" ka MOI Honyck Yroulenna
L e = .
Honep NOREPXHI, Ui = E = 5 T —— . ) .
XAPAKTCP | MOKAZHUKIL | 0 = & MOTA o 2 o =
TOHHOET] | AKOCTL 5 g é = = [ MeTon 00podxH 'g ¢ 2 g z =
—_ — = o | [
: K { 4.5 S0 - -
Mos. 6. nap. wt.. 125 16 S ITIS > IT10 5 |ApRroToRka ‘ _
341.5p6, Ra 1.6, 1IR— 116 2 [Towiana vopitose 0,89 25 5.06 2
Jaror.  wramioska 42| 4 3 |Tovians Hanisunciose| (.23 12.5 3.87 2
» AL 4 +31h - -
RILUOL 23517, < Ra |31.2 RarS0 = Ra25 — Rl 2.5 = | 4 [y gmisua miecTose (0,089 3.2 258 | 3.9]
n— Ra32 > Rul 6. -
Ra=30. sl s S |Toviung tonke 0,036 1,6 2.47 2
Mos. 4, Hap. uw., 1716 1743 » 11200 » |1 [3aroroska 4.5 SO - -
“3345h8&, Ra 0.8, d | Sih6 19— 11X 2 [T'ouiHHA HOpPHORS (3,80 12.5 5.00 4.00
3aron. HIHAMIRAE 36 | 4 3 [Touwinna HanisuucTore| 0,23 3.2 3.87 3.91
KT, 23351 'f_l{ . Ry | 62.¢ Ras0 > Ral25 » Ra32 > 4 [I'ovigHa micTore 14 1.6 1.64 200
a i -
Ra=30 . Rl & > RO B 5 [TouisHA TOHKE 0,089 0,8 .57 2.00
Mok, 37 RHYTP. 1111 16 = 1113 = 1110 — I [3aroTorKa 4\0 S0 - -
2'—’335“7- Ra (.8 d 87 JI8— 117 2 [Tosiang yopiose 0,72 2.5 3.56 4.00
3aron. - LU"“M"OB'\'? 30| 4 3 [I'owiaHa HanisnucTore| 0,185 3.2 3.89 3,91
Kr[]lﬂ \2\2 [ 8; ll-_, . " s Ras » Hal 2,‘; »HRe3 2 > 4 IToytng ycroe 0.072 ]‘6 25? 2.00
a L . .
Ra—50. " Rl 6 > K08, 5 [IouieHa ToHke 0,046 0.8 1.57 2,00
Moe. 27, wapysxu. | [3aroToRka 3.2 S0 - -
) S 1716 > 1743 > ifto » -
L6, 2 11K JTT OYIHIA YOPIOBE X a .2
UTOT. — WTAMTIOBKS 421 4 3 [Towisna amsyucrose| 0] 2.5 3,90 2
KILLL 46,5421 a3 = B2 = JaL2.3 =1 4 [Toyina wicrose 0039 | 32 256 | 391
: Ra | 3].2 Ra3 2 > Rul 6. .
Ra=50) 5 [TomIHHA TOHKE 0,025 1,6 [.56 2

25



I.4.3 MapupyT RAFOTORICHHS ACTA

26

MapiipyT 00pOOKM 3aroTOBKM — (€ 3aralbHWEH 1U1AH, B SIKOMY HA OCHOBI

KOMIIOHYBAHHA  PaHiWe

POIPODIEHOIO

MOIL,  BCraHOBIKEIBCS

cKkoaa 1

HOCILAOBHICIb OLIEPALLA 1€XHMIONUHOLIO NPOLRCY, BKA3AHI THII | MOLENb BePCIala,

HABEAEH] BUXIAHL 12 OCTATOUYH] XAPAKTEPUCTHKH 0OPODIKIBAHKX 11I0BEPXOHD.

Buxinxi sant:

- Kpec.1eHHA feTanl;

- PI'(HA TIPOrPaMa BHNYCKY:

- Al OpO TUITLORC TIPH3IAUCIIHA ACTAM,

- AOBIAKOBO-I 10PMAaTH EHI MﬂTCDiEUI H.

Tadmung 1.5 — MapipyT BUTOTOBICHHA ACTANI

HativMeHyBaHHA
No [ omepauil 1 3MICT

yCTaTK)’ ganng

Cxema 08podkH

nepexoay
1 2 3 4
05 | 3aroTieenbHa [Ipec Ra 80
X 1_\7) X
[0 | Tepmiuna [Ty
15 | Toxapra Toxrapno- Ra 6.3
TRUHTOPU3HM I -
16K 40
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I lpoaorxeHHs Tadn. 1.5

1 2 3 4

20 | Toxapwa . Toxkapuo- Ra 6,3
KapyCenblui L
16IK40 I

[.
25 | Tepminna TTiv
ToxapHO- Ra 32

30 | ToxapHa

KaPY CCMBIHA
SKI-16 \\
\‘]—;A__(H.
35 | ToxapHa ToxapHo- Ra 3,2
KAPYCEIIbHHH
SKJ-16 ———)
:l:‘// N
40 | Ceeprananiia Pauansno- Ral®
CREPANHITRHAA
2MSS 2.9 i o
I'\ ’% | lll




I lpoaorxeHHs Tadn. 1.5
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l 2 3 4
45 | Cecpanunwua | Paalaasno- Ra 1.0
CRCP/UTHITLIIUEA 3
2MAS5 \ 1
\, } x’ |
f
) ; /
'
/ / /
S A
=
30 | ®pesepua Beprukannio- Ra 3,2
dpesepruit o
O —
6P13 . \




55 | dpesepra Oopodaro- Ra 0.8|
BAITbLHWH Sy
LeH T : \
HURON \\
KX 10 . o © - O
. /‘\Or \ \ \
O o
o SEANN
\o\ I~ i !
1 |
60 | Crepananka | PaiankHo- Ral.6

CBEPLINILHUN
2MS55

05 | Cnecapnas Beperak

70 | Tokapna Tokapto- Ral.6
Kapy CEIbHUU

SKJ-16 [T
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| IpotorKeHHs Tadn. 1.5

1 2 3 1

75 | ToxkapHa TokapHo- Ral6
KApyCEe IbHU N

SKI-16

80 | Cnrocapha Beperak

85 | MuiiHa

90 | Kontpoaena | KoHTponkHRit

¢

[.5 PO3paxvHOK NPUTYCKIB 1 TEXHOTOTIMHUX PO3MIPIR

PO3pisHAKYTE ABA METOLM NPHIHAYEHHS UPHIYCKIB. [lepwni — po3paxyHKoBO-
AHATTHYHUEA. [Tpy NPU3HAYEHH] NPUIYCKIB LM METOUOM ([0 LOBILAKOBIH NTTE€patypl
BHIHAUARKOTLCS CKIZAOBL HPHUYCKY: Ko fi. 0 & BUXOUAUN 3 KOHKPETHUX ¥MOB

0OpOOKH | cTaly 3aroTOBKH.

2z = (Rza'—l + Ao + "Pa?—l + 3:'2)' (1.12)

ae RZ;_q — WOPCTKICTh NOBEPXHI NONEPEAHLOrO NEPExoay .

fi;_ 1 — 1imduna gedexrnoro wapy Marepiaiy sy nonepeansol onepawdi:

i1 MAKPONCPIRHOCTI NOBCPXIII (ZMINCHNS, KOJ00CHTIS,
HCNCPTICHARKYNAPHICTb, HCNApaJcnuiicTs | T.0.), OTPUMAaHI 1A NONCPCIHbOMY
NCpexo;

Ei—1 — NOXAUOKA YCTIAHOBKK 3AI0TOBKH [[PH BUKOHAHHT 1-1'0 11€PEXOLY.

Moxulxw p Ta € BCKTOPIT BCIMYMITMK 1 MAIOTH PI3HL HANDAMKNA, TOMY 04
IlliJTiH,'lpH'THWX NORCPXOHE ﬂi,’l(_‘-}"M(JB}"I‘OTbCﬂ FrCOMCTPHUHHO,

Jpyrun AOCTANO-CTATACTHYTIWE  (Tadmurii), TTpusnauactnea 3aranslivi
NMPUNYCK 1 PO3OMRACTBCA IO NCPEXOAAX 3 BUKOPHCTANNAM  KOC(ITUCHTY

CNIBRILAHOIICHES NPUAYCKIB Y,
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30BHIWHA NOBEPXHA 00eprannd B345h8 g pgo.

[puryek  a3a  noeepxHi  ©345A8_ggg0 NPH3HANAEMO  PO3PAXYHKOBO-
AHANTHYHAM METOUOM.

Budupaemo HOPMATHBHI  3HAUEHHA €IEMEHTIB  HAWMEHLWIHX OIEPAUIHHHX
npunyekiB. HopMarueHi 3HaueHHs Kz ta A suOmpaevo no [5, rabn. 12, ¢. 186] ra [5,
Taon. 25.c. 188].

Jist TOHKOIO TOUIHHSA!

R7zy = 5 MM, by = 5 MM,

A% UMCTOEROTO TOUIHHS!

Rz3 = 25 MKM: iz = 25 MKM.

JA5 1aniBHHCTOBOTO TOMIHHA:

Rz, = 25 MKM: fi; = 25 MKM.

13 YOPHOBOIO TOUIHHA!

Rz, = 50 mkm; by = 50 mMrw,

/15 S4rOTORKHM:

Rzy = 200 MKM; Ay = 250 MKM.

PozpaxyHOK CYMAPHOIO BLAXHIEHHA POZIAWYBAHHA LOBEPXOHb AN 321 0T0BKH

EHKOHYETLCA 3a HOPMYNOK!

Ap= ‘AiM+A§= (A, - e)? + (0,25 Td)?, (1.13)

ae A, — MEMIMM Deperees 3 [3, Tada. 16, ¢. 186], e = 13 my, Td = 4500 mxw.

Toat za popmynoro (1.13):

Ay aar= (1,2 13)2 + (0,25 4500)% = 1125 mrM.
[1icna yopHOBOro TOYIHHA Ay jor 3MEHLIVETHCA A0 3HAUEHHA!
Ay= K - Ag o= 0,06 1,125 = 67,5 Micw,

KoediulenT yTouHeHHa BuOupaemo 3 [3, Tada. 29, ¢. [90].

[licus HALLIBUHCTOBOIO TOYIHHA®

Ay= K, -4,=0,05-67,5 = 34 mxm.
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[licus uncrororo routnng A,= 0. 3anocumo saut 8 1adn. |.6.

3HAUSHHH NOXHDKNA YCTAaHOBKK € = 0,

221 = 2 ’(Rz + h)iy + ‘af_l + tf] (.14

JN8 TOHKOrO TOMIHHA
22700 = 2(25 + 25) = 100 Mkm,
Ao uMCTOBOIO TOUIHHS!
2z = 2[25 + 25] = 100 mkm.
JAs 1amBiACcTOBONG TOMINHA:
275" = 2(50 + 50 + 67,5) = 335 ukm.
/1% HOPHOBOTO TOUIHHA,
27 = 2(200 + 250 + 1125) = 4500 mkm.
Farmeyemo R Ta0N, 1.6 SHE8¢HRS TEXHONOTTYHKMX Jonyckis Td;, a1 Oepemo s [5.
Tabn. 32, ¢, 192].
PO3paxoBYEMO HOMIBATLH] NPHNYCKK 34 (POPMYNOR:
228 =2z + Td; . (1.15)
2z,' = 100 + 89 = 189 mkm,
225 = 100 + 230 = 330 MM,
275 = 335+ 890 = 1225 wkw.
22y = 3150 + 4500 = 7650 mxw,

Po3paxoBycMO OTTCPAITIAT BUKOHARYI PO3IMIPH, BUROPHCTORYTONH (HOPMYIY:

2dY = 2d, +2" (1.16)
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T4 YUCTOBOro TOUMIHHA — d3 = 345,189 Mm.
Jdas namisuuctosoro Touinga - o = 345,519 Mm.
A yopBoBOro TowiHns — di' = 346,744 Mm.
Jas sarotopkn oy = 354,39 MM,
OXpyITHoemMo ul 3aaserss df' 40 3HAKY 1SS KOMK. 3 AKHM HOCTABIEHO A0y CK
Td; .1 3amucarnu rpaliuyil RIXUIICHHA MacMQ ONCPAtiinmig RIKONARTHH POIMID;
— WA TOHKOUO TOUIHHEA — @345 _( o3¢ MMM
— 112 TOHKOro TO'HHA — ©345,189 _g 5q9 MM,
— ANA HANIBYACTOBOrO TOUIHHA — ©@345,52_4 55 MM,
ans nopuoporo ToMinNa  9346,7 _; pg MM:
+3.0

= win zarorosku — ©353,67 ' MM,

Po3paxopyCcMO MAKCHMALI NPUTTYCKH 3a PopMyIow:
2% = 241 + Td,;. (117

Jas rorikoro Tominmsg 244 = 0,225 MM,

Aot uucToBoro Tomnns — 2z = 0,419 mm.

Jas namsuncToBoro Torinma - 22574 = 1,455 mm,
Aot 4OPHOBOIO TOuTHHS — 2Z{"%% = 8,540 mKm.

araibHUA HOMIHAIBHHI NPHILYCK HA 0OPOOKY MOPIBHIOE!
278 =d7" — (dy + esgq) = 354,394 — (345 + 0) = 9,394 MMm. {1.18)
| IpaRAAKHICTh PO3PAXYHKY OPHNVCKIB BHKOHYEMO 3a (HOPMYI0H):

27/P0% _ 27M = Td |+ Td, . (1.19)
2zMe% — 224X = 5390 MkM; Td, + Td, = 5390 MKM.
2250 — 2258 = 1120 mkm; Tdy + Tdy = 1120 mm.

224X — 2770 = 319 MmrM; Td, + Td; = 319 MKM.

22 — 27%% = 125 mxm; Tds + Ty = 125 MEM.

Ha 1HWI noBepXHI NPHNYCKY PO3PaxoBYEMO TaONHUHUM MeToaoM. ElemenTn

NPUNYVCKY BA311A4aCMO, BHKOPHCTORYIOUH | 7], dani 3anockyo b tada. 1.6,



Tabmyua 1.6

MMpHITYCKH | PO3MIPH NO TCXHOOTIMEIMX NCPCXOAAN

34

Po3paxyiiko- Pty
— Eaemenin BHH ~ Homitnanbhuii | Makcumanbruii PRS- Brxonaeuun
[1nan 0OpodKM S - | Monvek i BHI e
. NPUNYCKY, MKW [{TaONH'IHKA) : HPHIIVCK2Z, MPHNYCK : . OLepaulHHHK
NoOBCPXII e | Td,. MM v max ... HOMIFHIATTLITHA .
HPHIYCK M KM 2227, MKM O3MID s . MM PO3IMIp
Rz | by | A | & | 22" mrM POSHIP St
] 2031 4|5 O 7 8 9 10 1]
Horepxus 4 — P345h8_ 459
Sarotonka | 200[250[1125 - - 4500 - - 354,394 353,679
Tormmma: 56 | <0 67,5 1575 890 7650 8540 346.744 $346,7 _4 g0
YOPHOBE - i
HAMBYWCTORE | 25 | 25 | - - 167.5 230 1225 1455 345,519 @345.52 g3
HACTORC 25 [ 25| - - 30 89 330 419 345,189 D345 18%.14z9
TOHKE 515 - - 50 36 189 225 345 D35 0
Ilorepxna 17 — 0278,817 _g 452
3aroToBKa - 3200 - - 287.201 @288,37%1
Hounkma: 3200 810 6400 7210 280801 D280 831
HOPIOBE
HAM BUMCTORE 350 210 1160 1370 279,641 279,644
YUCTOBE 350 81 560 641 279,081 (227908 |
TONKC 200 52 28] 333 278.8 278 8,132




[lpoaopxcHiia Tadn. 1.0
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1 | 4| 5 | 6 | 7 8 ] 9 10 1
llosepxnsa 20 — 2 12279 |
3aroroeka - 2500 - . 128.68 B1295100
TosiunA: 3200 630 5700 6330 122,98 21229843
YOPHOBE
4UCTORE 350 100 080 1080 122 1220,
Hosepxns 27,2 - 4125 77 _ ga5
3aroToBka - 1600 . . 51,156 s1.7'HL
Fauinma. 2100 390 3700 4090 47 456 47 5.0
HOPIHOBC
YOPHOBE 2100 390 2490 2880 44 966 45 0.0
GUCTOBE [ 100 62 1490 1552 43,476 43 48.1062
JUCTORE 1100 39 1162 1201 42 314 42 31.ausw
TOHKE 500 25 539 504 41,775 41,7750
TONKE 500 25 525 550 4125 4125005
Mosepxnus 29 @ 223777046
ACOTOBK: , 4~ o +HOR
Adtoraica - 2500 - : 240,577 22423103
L oumRs: 3200 720 5700 (420 234,877 234 8877
HOPIORE
HANIBUUCTORE 350 185 1070 1255 233 807 #3233 81
YHCTOBE 350 72 535 607 233272 32332721407
TOHKE 200 46 272 318 233 5223
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|.6 PO3paxyHOK pesUMIB PI3aHHA

Marepian oOpotmopanoi getam 14XI7H2 FOCT 5632-72 BlanocHtTLea Io
pakko0OpaOmoRarx  craack  11-i rpymi «ICOpo3IABOCTIAKI  XPOMHCTI ]
CKAGOICTORAN  ¢Tam  (PCpATHOre, MAPTCHCHTHO-(PCPUTHOTO 1 MAPTCHCHTHOTO
KNACIBY. TOMY PERHMA PI3AHHA OVIEMO NPHEHAYATH 334 JIOBUIHMKOM  «PeikrMp
PISANIA BAKKOOOPODMIORANNX MATCPIATIBY | 8],

B AKOCTI THCTPYMEHTAIBHUX MATEPIAINB PEKOMeH1yeThest [& tadn. 13, ¢. 36-37]
BAKOPUCTOBYBATA  AIH  HOUEPEUHBOIO  TOUIHHA  1Bepani  cnoas BKE.  uas
HAIIBYUCTOBOIO 1 YMCTOBOIO TOUIHHA — T I3K6. Jdusi cBepinHuy — WenaKOPI3aIbHY
ctaab POMSI. n14 ¢ppezepybaHBa KIHUEBHMA (ppe3aMy — TBepaui cniae BK10OM.

Ak MOP pexomenayerses [8. 1adn. 14, ¢ 38] euxopucrosyearu 5%-xy

emMyIbeito 3 EMyabcony Y KkpHHOA-1.

1.6.1 Onepanis 35 - Tokiapha

Bepcrar: rokapHo-kapyceibHui 3 1K SKI-16.

Marepian: Crans 14X17H2. Teepmicis 23...32 HRC.

OnepauliiHKi ecki3 NOKazaHHHA Ha puc. | 4.

Inctpyment: ang uepexome |, 2.3, 5.6, 7 — pi3eub 18 KOHTYPHOIO TOYIHHA 3
MEXaHIMHHM KpInneHHamM TeepaocnnapHux mnactud [OCT20872-80 2101-0676:
AiBui, 40x32x200, ¢ =93°.

g nepexoms 4, 8 PICIB U9 KOHTYPHOTO TOYIHHA 3 MCXAuimw
KPINACHHAM  TBEpIocIABHUX  mmactua ['OCT 20872-80 2101-0675.  npasuii,
40x32x200, ¢ — 93°,

[HcTpyMeHTaNbHUH MaTepian — ana yopHoBux nepexcais — BK8, an1a unerosux —
T13K6.



37

l_r:' Ir'
@ A 2 o
t t i =
!
, i i '
| _
s QD @) e -
3 | | 206
b i | B B Lt
| 1 [
Lo b o 8125

R T o -
\._9 I~ Iy ¢?42£ ¥ .

Pucyrok |4 - Onepauiiinmii ecxi3

| lepexia 1:
[lepexin 2:
[lepexin 3:
[lepexin 4:
[lepexin 3:
Mepexin 6:
Mepexin 7:
epexin 8

Mepexial,

TOUWTH n0BEPXHL 29 31, 32 HavopHO.

TOudTb NoBEPXHI 33, 34, 35 HauopHo.

TOUMUTHL NoBEPXHI 37, 1. 2 HauopHO.
TOUMTb NOBEPXHI |, 3 HAUOPHO.
TOUUTHL NoBepxHI 29, 31, 32 HauucTo.
TOHMUTL nosepxii 33, 34, 33 nauncro.
TOUATHL nosepxi |, 2 yaumeTo,

TOYATL I'IOBCpXIIi |, 3 HAYHCTO.

* framen dae capatox

[Muduna pizanna £ = 1,5 Mm.

Tadnuune 3Hagednn nogadl: S, = 0,6 my00 [8, ratu. 19, ¢. 68].

Sy =S, - Kq (1.20)
Sor = S5 Ky = 0,6+ 0,24 = 0,14 mm/00.
[LsnaKicrs Pr3aHHA BH3HAUAE THCH 32 POPMYIIOKD):
Cy
- (1.21)

U = .
p 035 . ca% (15
T S, t
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I lapametp €, = 580 [8, ¢. 74]. CmifixkicTh Rubupasmo T = 30 xB,

580

v =
p 30035 . 0.14Y% . 1 5015

=111,5 m/xu.

Po3paxyHKOBE 4ncnO ODSPTIB BU3HAUAETECS 34 (POPMYIOKY:

1000 -3,

n. = {1.22)
¥ 7 d
AiameTp aopisHioe — d = 113 Mm. Toai iy
1000-111,2
Ny = = — = 313 06/xB.
3,14- 113
QKpy raacMo A0 NaiBANKYOTO 317aueHig 34 pepetatov n = 290 06/xn,
JAIACHa WBHAKICTL pI3aHIifg:
‘dn
p=t = 2 (1.23)
1000
3,14-113-290 103 1/
v = = M/XB.
1000
Cuna P, BU3HAYACTHCA 33 QOPMYI010;
P,=Cp v 5507 09, (1.24)

ac Cp = 4 300 [8. ¢c. 74].

P, = 4300103715 0,14"7% . 1,59%9% = 722 H,
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[1OTYAHICTE PI3AHHA BU3HAYAETHCA 32 POPMYI0KD.

P
~ 1020 -60°
722 -103
N=——— =1,2kBr.
1020 - 60

N

POZDEIX}'CMO OCHOEBHHA MAWWWHIINGA 1ac,

T, = —— (1.26)

se Ly — 40BKUHA POBOYOIO XOLY!
Lp-h’. = Epia + ‘J'Bp + tncp: (127)

tep = 1 mmt [9, Tadn. 2, ¢. 621].

!uep = 119, Tadn. 2, ¢. 621].

Low =245+ 1+ 1=265Mm.
T, = i = 0,65 xB.
?0,14-290 '
Llepexin 2.
Mmduna pizanma & = 1,5 mm,
Tadnnune 3nauenns nozau: S, = 0,6 mm/ob [8, 1adn. 19, ¢ 68]. [losaua 2a

dopmynoto (1.20):
Sor = S, Ks=0,6- 0,24 = 0,14 mmio0.

[TTepAKICTE pisanna sustauacThes 3a hopmymoro (1.21), Tlapavetp €, = 580 8,

¢. 74]. Cridgicre enbupaemo T = 30 xs.
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. 580
Vp = 30035 . 0_140»45 . 1,505

= 111,2 m/xR.

Po3spaxvHkose uueno obepTiB BH3HAuaeThea 3a dopvyaowr (1.22). Hdiaverp
nopisrioe —d = 223,5 mm. Tom ng:

_1000- 111,2
"= 314-2235

= 158 06 /xsB.

OKpyrnAeMo A0 HaHOIHKUOrO 3HaYeHHA 3a BepeTaToM 1 = 150 00/xB.

AlACHA wenakicre pisadds ([.23):

‘ 3,14-223,5-150
V= 1000

= 105 m/xR.

Cwia £, Buzsauaerses 3a dopyyaow (1.23). Cp = 4 300 [8. ¢. 74].
P, = 4300- 1037015.0,14"7° . 1,599 = 719 H,
[loryaHiCTs pr3anas Bu3HauaeTses 3a opuyao (1 .24):

g 7190105
~T020.60 7T

Po3paxyveMO OCHOBHMA MalUHHAA 1ac 3a gopmyioto (1.23),
lp = L mm [9, tadn. 2, ¢ 021].

biep = 1 [9, Taln. 2, ¢ 021].

Lyy =66 +1+1=68Mm,

T =—28 304
© = 014-150 AP
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Mepexin 3.

| -induna pizanns £ = 1,5 mm.

Tadnuane 3naucnna nogadi: Sy, = 0,6 mm/ob |8, tadn. 19, ¢. 68]. Tloaaua 2a
dopmynoie {1.20):

Sor =S5 ' Ky = 0,6+ 0,24 = 0,14 Mm/0b.

LLBnAKICTS pi3aHHn BU3HAYAETBCs 3a (popMyaiow (.21} [lapaverp €, = 580 [8,

¢. 74]. CrifixicTh pubypacmo T = 30 xB.

_ 580
Vp = 300,35 . 0'140-45 . 1,50.15

=111,2 m/xB.

Pospaxvikobe 'lnciI0o obepTiB BH3HA'IAcTheA 3a dopMyaow (1.22). Hiaverp

aopisaie — d = 320 mm. Toai ny:

1000-111,2 110.6 06
n, = 314320 ,6 06/XB,

OKpyrnaeMo 10 HaHDAMAMOrO 3HAUCHHA 3a BepeTatoM 1 = 110 06/xB.
JAidcna woKakicTes pizannig (1.23 )

3,14-2235-150

Y 1000

= 105 m/xB.

Cwia £, eruznauaerses 3a dopyyaow (1.23). Cp = 4 300 [8, ¢. 74].
P, = 43001117015 0,14%7° . 1,59%5 = 714 H.

[loTyaHICTL pI3aHHA BU3HAYaeTHCA 3a hopymyaow (| .24):
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_noam
~1020-60 5T

PO3paxveMO OCHORHIA MAIIMHHAT ugac 3a popmynon (1.23),
tgp = 1 nim [9, Tadn. 2, ¢ 621].
tnep = 1 [9. TaBn. 2. ¢ 621].

Lpx =54+ 14 1=56MM,
56

m - 3.6 XB,

Tf) =
Iepexin 4.
[uduHa pizadHa € = 1,5 MM,
Tabnuure 3HaucHHa nojgadi: S, = 0,6 mmiod [8, Tadn. 19, ¢. 08]. Tloagua 34
dopmynowo (1.20):

Sor = S, Kg = 0,6+ 0,24 = 0,14 mm/0b,

[LIenakicTs pi3aHHA BU3HAaUaeTbea 3a qopmyicto (1 .21). [Tapavetp €, = 580 [8,

¢. 74]. CridikicTe BuOVpaemo T = 30 xs.

B 580
Vp = 30035 . 0,144 . 1 5015

=111,2 m/xe.

PO3paxyHKOBE 4neno 00epTIB BH3HAYAETHCA 3a thopMyaowr (1.22). liamerp

nopieHioe — o = 345 mm. Toai iy,

_ 1000-111,2
P 3,14 345

n = 102,6 o6/xe.

QKPYrAaeMo A0 NAHOIMKUOTO ZHAUCHHS 33 BCpCTaTOM N = 90 00/XR,

AdiAcna woKakicte pizanng (1.23 )
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3.14 - 345 - 90
V=" 1000

= 98 m/xB.

Cuna P, BusHauaeTsea 3a opvynors (1.23). Cp = 4 300 [8, ¢. 74].
P, = 4300-987%1%.0,14"7 . 1,5°9% = 727 H.

LIoryaHIC TS PI3aHHA BA3HAUAETHES 32 Gopyyiion (| .24):

727+ 98

N = m = 1,16 KBT.

PozpaxvemMo oClioBHHH Mawmnnai vac 3a qopsmyioo (1.25).
tep = 1 mmt [9, Tadn. 2, ¢. 621].
bnep = 1 [9, Tabn. 2, c. 621].

Lyx =234+ 1+ 1=25mm

T, = ——=2,0xx.
0,14-90

Mepexis 3,
Caundura pizanma ¢ = 0,5 Mm,

Tadnnune 3nadedns nogayl: Sy = 0,1 myi00 (8, radur. 24, ¢. 70]. [losaya:
S, = Sy = 0,1 mw/00,

Wsnakicrs praanns v, = 290 wixs [8. 1adu. 36, ¢. 77].
PO3paxynkoRe 4nemo oOCPTIB BU3HAUACTLEA 3a Gopyyaowe (1.22), Tamerp

nopienioe —d = 113 mm. Toui ny:

1000 - 290

"= 372113

= 817 06/xB.
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OKPYFAAEMO 10 HARDIMAUOTO 3HEUCHHA 33 BepCTaTOM 2 = 750 00/XB,

AiiicHa weKnakicte pradys (1.23):

3,14-113-750
- 1000

v = 266 M/XB.

Cwnna P, = 120 11 |8, Tadn. 30, ¢c. 77].

[loTyxkHicTs pr3aHua N = 0,6 kBt [8, Tada. 36, ¢. 77].
(CHOBHMU MAWIMHAKEA Yac po3paxyewo 3a popmynoo (1.25).
lyp = 1 mm |9, Tabn. 2, ¢. 6211,

biep = 1 (9, 1adn. 2. ¢ 621].

Lpx =245+ 1+ 1=26,5Mm
T, = o 0,35
°T091-750 UM
[lepexin 6.
| auduna pizanns £ = 0,5 mm.

TadnuiHe 3nadedHs noaadl: S, = 0,1 Mw/od [8, Tadn. 24, c. 70]. [lonaya:
So = Sor = 0,1 mmi00.

IHsuakicTs prsanna v, = 290 wixs |8, tabn. 30, ¢. 77|
Po3spaxvHkose uueno obepTiB BH3HAuaeThea 3a dopvyaowr (1.22). Hdiaverp
nopisrioe —d = 223,5 mm. Tom ng:

1000 - 290 413 06/
-_-— bl XEB.
" T 3142235 ORE
OKpyrnAeMo 20 HaHOIHKUOrO 3HaYeHHA 3a BepeTaToM 1t = 400 00/xB.

AlACHA wenakicre pizadds ([.22):
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‘ 3,14 -223,5-400
V= 1000

= 280 m/xR.

Cwia £, = 120 H [&. radn. 36, ¢. 77].

MoryuicTy pizanus ¥ = 0,6 kBt |&, Tada. 36, ¢. 77|.
OcHOBHAR MAWMHHKE Yac pozpaxyeMo 3a dopMynore (1.25).
tep = L mm [9. 1200 2, ¢ 621].

thep = 1 [9, radn. 2. ¢ 621].

Lyy, =66+ 1+1=68mm,

T, = ——= 1,7 XBR.
°© = 0.1 400 XA

llepexin 7.
[Muduna pizanna £ = 0,5 Mm,

Tabnnune 3nadedns nogadl: S, = 0,1 mwi00 (8, radur. 24, ¢. 70]. [losaua:
Sy = Sy = 0,1 mm/00.

[LIenakicTs pizanna v, = 290 m/xe [8, Tadn. 36.¢c. 77].

PospaxyHkoBe uucio odepris BuzHauacrses 3a dopvyaow (1.22) daverp

qopisinoc o = 320 mm. Tomi n,:

1000 - 290 817 06/
Ny =7 = 06/XB.
P 314113
OKPY IISIEMO 10 HARDIMKYO O SHAYEHHS 34 BepeTaToM 1 = 290 006/xB.

JUiicna wsuakicTs pizannsg (1.23);

3,14 -320-290
vE 1000

= 292 m/xn.
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Cuwina P, = 120 H [8. radn. 36, ¢. 77].

Morynicts pizanns ¥ = 0,6 kBt |8, Tada. 36, ¢. 77|.

OcHOBHUA MAWHHAKA Yac pozpaxyeMo 3a dopMynows (1.25),

lyp = L mm [9, Taln. 2, ¢. 621].

tep = 1 [9, radn. 2. ¢. 621].

Ly, =54+ 1+ 1=56wmm

Ty = 1,93 xB.

~0.1-290

Mepexia 7.
| -inOuHa praanns £ = 0,5 mm.

Tadnumic snaqcung noaaqdl: S, = 0,1 Mw/00 |8, Tadn. 24, c. 70]. [loaaya;
So = Sor = 0,1 Mmmi00.

LHlsuaKicTs prsanna vy = 290 wixe [8, Tabn. 30, ¢. 77].
Po3paxyIIKOBC “HCITO 00CPTIB BH3HANACTLCA 3a dopMyaow (1.22). HiaMerp
nopisHioe — d = 345 mm. Toai ny;:
1000 - 260 268 06/
ny=-—m== (Y7 XH.
P 3,14 345
OKpyrnaeMo 10 HaHDAMAIOTO 3HA'IGHHA 3a BepeTaToM 1t = 250 00/XE.

AIHCHA wenakicte pizadds (1.23):

_3,14-320-290
B 1000

v = 292 m/xe.

Cuna P, = 120 H [8. Tadn. 36, ¢. 77].
HoryaHicrs pizanas N = 0,6 kB [8, rada. 36, ¢. 77].

(OCHOBHMU MAWIMHAKEA Yyac pozpaxyemo 3a popmyioo (1.25).
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tep = 1 mm |9, Tadn. 2, ¢. 621],
biep = 1 [9, tadn. 2. ¢ 021].

Lyw =54+ 1+1=>56mMm

56

T =—  —193xs
°= 0,1 290 X8

[lepexin 8.
| auduna pizanna t = 0,5 mwm,

TadnuyHe 3HadeHHs noaayl: S, = 0,1 Myi00 [8, Tadn. 24, c. 70]. [Tonaua:
Sy = Syr = 0,1 mmiod.

[TTevAKICTH pi3anna v, = 290 vixe |8, Tadn. 36, ¢. 77|.

PoszpaxyHkose uMcno 00epTiB BH3HA4aeTheA 3a opMyaowe (1.22). Hdiaverp
nopisrioe — d = 345 mm. Tomi ny:
1000 - 290 268 06/
n=—————=<= 06/ XB.
P 3,14-345
Okpy1rusemo 10 HARDIMKUOLIO 3HAUEHHA 3a BepcTarom 1t = 250 ob/xs.

AticHa wenakicres przadus ([.23):

314320290
B 1000

v = 292 m/xE.

Cuna P, = 120 H |8, Tadn. 30, ¢c. 77].
LloryaHicrs przanas N = 0,6 kB [§, rada. 36.¢. 77].
OCHOBHAR MAINMHHAA Y4t pO3paxyevo sa (popMynoo (1.25).

tep = 1 mmt [9, Tadn. 2, ¢. 621].

biep = 1 [9. 120N 2, ¢. 621].
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Loy =23+ 1+1=25MM.

T =—2) _ —100xs
0= 01290 X8

3araibHa OCHORHMEA YAC HA OTTEPAITK) TOPIBHEIOE:

To=065+324+364+199+035+17+19+ 1,0 = 14,5 xs.

[.6.2 Onepauis 40 - Ceepuniisha

Bepcrar: paastansHo-ceepannnbHui 2M33S.
Marepian: Crans 14X 17H2. Teepaters 23..32 HRC.
Oncpauliiivi ¢CKI3 nokasanui Ha puc. |.5.
Llepexial: ceepain |12 oreopis 5.5, Ceepuno cinpaisie ©5.5 PONS 1'OCT
20695-75,
[Mepexia2:  3enkepyrath |2 oteopie €03, 3euxep 96,3 POM4KR
1'OCT 12489-71.
lepexinld: Posroptadas 12 oTropi 26,5, Posroptka 06,5 POKS 1'OCT 1672 -

82.
Mepexial

2
Tabnuyna nogava: S, = 0,2 vmion [8,1adn. 72, ¢ 91]. llozava:

Mumduna pizanmna & = = 2,75 vm,

So = Soe = 0,2 Mm/00b,
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298

* Pawen dng ropaliax

Pucyrok 1.5 - Onepauiiinmii eckl?
[LsnaKicrs pI3aHHA BH3HAUAE THCH 32 HOPMYII0KD:

C,- DO,?S
Yo = 7025 . ¢85 (1.28)
0

[lapamerp €, = 0,95 [8. ¢. 96]. Bubupaemo 3HaUSHHH CITHKOCTI. WO LOPIBHIOE

T = 6 xr [6, Taldn. 30, ¢. 279]. To POIPAXYIKORE 3HAUCHNA HIRKWAKROCTI PI3AtHIIS,

0,95 - 5,5075
P = Goas . g 20%°

= 8,56 M/xR.

PO3paxyIKOBE TUeTo 000POTIR BU3NATACTLES 233 (popmyvnoro (1.22). d = 5,5 mw,

_1000-8,56

n, = 31455 = 495 o6 /xB.

OKpyrusgeMo 10 HARDIIMKUOIO 3HAUEHHS 3a BeperaroM 7 = 475 0b/xs.



AIHCHA WBHAKICTL pi3aHHA 3a Qopmyioto (1.23):

_ 31455475
B 1000

% = 8,2 M/XB.

Cwia £y B3Hauae1bCH 32 GOPMY.IOK:
P, =Cp DS
He Cp = 1400 [8. ¢. 96]. BlanosiuHo:
P, = 1400-5,50,2"7 = 2500 H.
KpyTuuit MoMcHT BH3Ha4acTLCA 33 (popmMynoro:
Myp = C* 05 DM 597100,

e Cy = 100 [8. ¢. 96].

08

J

My, = 100 8,201% - 5,517 =

= 9,7 H'm,

Po3paxyeMo OCHOBHUN MALWAHHAKA Yac 3a (POpPMyIOH:

Adoe:xuta Bpizania | nepedicy gy + fhey = 2,5 um |9, Tadn. 2, ¢.

poGovoro xoay: Ly, = 5+ 2,5 = 7,5 MM Tom:

r

To =12 5977

= 0,95 xi.

50

{1.29)

(1.31)

621]. doerkuiia
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Mepexin2
6,3-5.5
2

[inbuna pizanna £ = = 0.4 MM,

Tadnmuunia moaava: S, = 0.5 vMmiod [8, Tada. 72, ¢. 91|, [Toaaua:
— —nNe F—4
So = Sor = 0,5 mmiob.
[LIsnaKiCrs PI3aHHA BH3HAUAE THCH 3 HOPMYII0KD:

C, - DY
Vp =Tm—..sngvc {1.32)

MMapametp C, = 3,5 [0, Tabn. 28, c. 278]. Criikicte BuOupacmo [6, Tada. 30,
¢. 279]. llapamerpu ¢ = 0,5,y = 0,45, m = 0,12

3araaslini nonpapoiHHE KoediuicHT K, Ha WRWAKICTL PI3aHHA BH311a4acMO 3a

(hOpM ¥ NOIO:
K[} = KM”'K[U.KCU’ (133)
ie Ky = 0,7 — koelpiwenT Ha obpoduoBanni marepian [2, radn. 3, ¢. 262).
Ky =03 kochiuicnt na imetpyMcHTaILHHA Matepiaa [6, tada. 0, ¢. 263,

Kip = 1,0 — koespivienr Ha rimduny pizanns [6. radue 31, ¢. 280].

_ 3,5-6,3"
Y = 30012 . 0]50»45

-0,21 = 14,4 m/xB.

Po3paxyHKOBE 4ncno 00OPOTIB BU3HAYAETHCA 33 popmynono (1.22). d = 6,3 mw.

_ 1000 -14.,4

" T34 6.3

= 725 o6 /xg.

QKpy raacMo A0 NaRBANKYOTO 31TaueHHa 34 RepeTaTov = 690 04/xn,
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AIHCHA WBHAKICTL pi3aHHA 3a Qopmyioto (1.23):

3,14-6,3-690

= 13,7 .
v 1000 13,7 v/xB
Cwnna £, pu3na4acTsea 3a GopvvaoIo:
P,=10-Co-D-t*-5Y Kp. {1.34)

de Cp = 140 x = 1,2, ¥y = 0,65 [6. Tadn. 32, ¢c. 281].

P 0,75 686 075 _
= =|— =(— — : ¢ 264
Kp = Kup (750) (?so) 0,94 |6, Taba. 9, ¢. 264].

P, =10-140-04""-0,5"".094 = 279 H.
KpyTHHE MOMEHT BU3HAUAETBCA 3a (POPMVIIOND:
Mep =10+ Cpy D9 %57 Kp. (1.38)
ac Oy = 0,106, g = 1,0; x = 0,9. y = 0.8 |6, Tabn. 32, ¢. 281|. Bianopiaiio:
M, = 10-0,106- 63" 0,4°?-0,5°% - 0,94 = 1,6 Hm.

Pospaxyemo oCHOBHHE MalwnmHHBK vac 3a qopyyiowo (1.31). JosxmuHa sprianHs

“

1 nepediry fyp + {ep = 3 Mm [9, 1abn. 3, ¢. 621]. Hosxuna pobouoro xoay: Ly, =
5+ 3 =8mMM. To:u:

8
To=12 - ——— = 0,28 xB.
© 0,5 690
Llepexin 3
[ -inOuHa pizardus £ = o 0,1 MM,

Tadunyna nosaua: S, = 0,1 mmiavo [8, radn. 198, ¢. 231]. Tloaaua:
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So =Sz 72=101-6= 0,6 wn/00,
[IgnakicTe pizanns v, = 2 w/xp [8, Tadn. 198, ¢. 231

PO3paxynKORE vCTO ODOPOTIB BU3NEUACTLCH 3a popmyvnoo (1.22), d = 6,5 mw,

1000 -2

p = m = 97,9 06 /xs.

n

OkpyrnaeMo 10 HaHDAMAIOTO 3HA'IGHHA 3a BepeTaToM 1 = 90 ob/xB.

AIHCHA WeKnAKICIb pi3adds 3a gopmyuowo (1.23):

_3,14:6,3-90
- 1000

v = 1,8 m/xs.

Cuna Py 1 kpyTHHH Moment My, Npd posropTanil 313410 MelUni, HiK TIPH
3EHKEPOBAHUM | CBEPLITHHL TOMY POIPAXOBYBATH HOI'O HE MAE CEHCY.

Pozpaxyemo OCHOBHHI MaWMHHKE uac 3a opyyaor (1.3 1), JosxuHa spr3ants
L mepeOiry by + £, = 8 wm |9, Tadn. 3, ¢ 622]. flossuna pobonoro xoay: Ly, =

548 =13 MM. Tou:

3araisHHI OCHOBHHUM YA HA ONEPAULKY HOPIBHIOE:

To =095+028+ 2,89 =4,11 xs.
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[.6.3 Onepauia 30 — $pezepHa

BepctaT: pepTHkanvlio-ippeszepuui 6PI13.

Marepian: Crane 14X 14112, Taepricts 23,32 HRC,

Qnepalaiavi CeKIz NOKasanni 1a puc. 1.6.

[HCTpyMeHT: KiHUeBa ¢pesa 3 UHMIIHAPWUHUM XBOCTOBHKOM 106 PIM4KR
F'OCT 17025-71. Yacno 3ydis 2 = 6.

[uduna pizadHa z = 4,2 MM. llupita dpesepyBadna B = 15 MM,

I loaaua 1y 3v0 S, = 0,05 wm/3v0 [9, tadn. 137, ¢. 157].

Cridikicte pezn T = 0,05 xg [6, Tadn. 10, ¢. 290].

P65
/1/ e 2, ey
ERyZ, 5 e
@@%{? Loren,;
. 4 o - . 0/;0&,3//‘70 oty -~
- 8 me i &l P
: . o
, o
295" ) o
g4git . * Pasmen Jas cagalbox

Pucyuok 1.6 — Onepaniiinmii ecxis
[LIsnaKiCrs PI3AHHA BH3HAUAE THCH 34 POPMYII0KD:

_ Cy - DY
= rm _Sg,zs i t;),zs ROt . L0 (1.36)
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ie C, = 75 [9. rafu 141, ¢. 160]. Tou:

751693
Ye T g(02% . (05025 . 4,025 . 150.1 . GO

= 57 M/XR.
Po3paxyHKOBE 4ncno 000OPOTIB BU3HAYAETHCA 33 PopMynono (1.22). d = 16 mm.

_1000-57 _ o
~311-16 B,

OKpyrugeMo 10 HAROIMKUOIO 3HaUeHHs 3a Beperarom » = 1120 obixe.

AIACHA WwenAKICTL pi3adds 3a gopaynow {(1.23):

314161120

v 1000

= 56,3 M/xB.

Monaud 3a XBUIWHY BU3HAUACTLCS 33 (POPMYNOIO,
Se =S, 21 (1.37)
Se = 0,05-6- 1120 = 332 MM/XE.

QRPY PAKCMO 10 NAHOAWIKHOTO 31dHCHHA 34 BCpeTaTtoM S, = 290 mwixn,,

Cuna pizanHa Py sU3HAUacThea 3a GopMy.noK:

10-Cp-t*-S)-B¥ -2

= TR Kyp. (1.38)

He Cp =682, x =086, x=072,u=01.g=086;,w=0 [6. radn. 41,
¢. 287]. BianosiaHo:

10- 68,2 - 4,2"%% . 0,05072. 1591 . &
0 D4 - n¥

0,94 = 180 H.
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KD_\"TIIHFI MOMCHT BH3HAYACTLCA 34 {bODM}"JTO}OZ

P,-D )
Mo =7 100 (1.39)
180 - 16
M“p = m = 14',5 H-m.
PoapaxyemMo 0CHOBHUH MalUUHHUEA uac 3a GopMynoko:
L.
T = —=.| (1.40)
¢ SXB

AOBKMHA BPI3aHHA | Nepediry {g, + ey = 9 Mu [9, Tadn. 7, ¢. 623]. JdoexunHa

pobouoro xoay: Ly = 5+ 9 = 14 mm. Toar:

T 12 14 0,39
= f— =, XB.
4 290

1.6.4 Oncpaiua 75 ToxapHa

Beperar: rokapao-kapyceabanit 3 UK SKI-16.

Marepian: Crans 14X17H2. I'sepmcie 23...32 HRC.

OnepautiiHui eckl3 noKa2anuii Ha puc. |.7.

IHCTpYMEHT: Wi nepexoay | — piseub (1M KOHTYPHOIQ TOUIHHNA 3 MEXAHIYHAM
KPHUIEHHAM  reepiociiassnx  wiacrud  [OCT20872-80  2101-0676:  nisui,
40x32x200, p=93°

Jag nepexoay 2 piseins pisnOoBRME 2 naacTtanoo 3 Teepaoro cnnary MOCT
18885-73 2662-0007 1,5 TI5K6, IncrpymesTaasauit matepian — T15K6,
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AIHCHa WBHAKICTL pi3adHa (|1 .23):

_3,14-116- 750
B 1000

v = 273 M/XR.

Cwma £, =90 H [&, rada. 36,¢c. 77].

Morysemcers prsanns N = 0,5 kB |8, Tada, 36, ¢. 77|.
Ocroetri Mawwnaui Hac pospaxyvemo 3a dopmynomo (1.25).
lyp = 1 mm [9, tadn. 2.¢. 621].

bnep = 1 [9. Tabn. 2. c. 621].

Lyx =164+1+1=18 mm,

T = 0,24 xB.

~0.1-750

llepexin 8.

| auduna pizanns £ = 0,5 mm,

3HAYESHHS BLANOBIAGE KPOKY pi3t — S, = 1,5 Mm:00.

llsnaKicTs prsanna vy = 140 wixe [8, Tabn. 39, ¢. 81].

Po3paxyIIKOBC “HCITO 00CPTIB BH3HANACTLCA 3a dopMyaow (1.22). HiaMerp
nopisHioe —d = 85 mv. Tom ny:

1000 - 85 318 06/
Ry =—/——//m = 00 /XB.
P 314-85
QKPYrAACMO 10 HAROIMKYOTO 3HAYCIHTHA 33 RepeTdaToM 1 = 300 00/xR,

JltAcHa nsuakicts praadas (1.23):

~3,14-85-300
Y= " 1000

= 80 M/xn.

Cuna P, = 40 H |8, 1ada. 36, ¢. 77).
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HoryaHicrs pizanas N = 0,3 B [8, rada. 36, ¢. 77].
QOCHORHWI MATNIMHHWH 44C pO3paxveMo sa opmynow (1.23).
tgp = 2 MM [9, Tadn. 2, ¢ 621].

bnep = 2|9, TaGn. 2, ¢. 6211,

Lox =35+2+2=75MMm.

T, = —— = 0,02 x5
@ 1,5- 300
3arazibHa OCHOBHAN YAC HA OTIEPALIK) JOPIBHEOE

T, =024+ 0,02 = 0,26 xR.

[.7 TCXHIUHC HOPMYRAHHSA OTICPAIT A

[lig TEXHIYHOK HOPMOK) 4ACy POAYMIKYTE TPHBLCTE UYACY, HEOOXIAHOID M
BAUKOHAHHA onepauil. HopyMow yacy B yMOBAX CEPIHHOIO BHPOOHHUTBA € LITYUHO-

KaNbKY.IALUHOH HH uac:

Tha
Tirr—ie = Hipe T Ta (1.41)

AC N — YKUCO ACTANCA B napTii, .
Ths — NLArOTOBHO-3aKMIOMHUE Yac, XB.
Ty — MITYHHHA 94C, XB (HOPMA H4CY HA OIHY JCTAh).

[TITyapui nac BU3NAYACTICS AK,
Tur = To + T3+ Tosea + Toigns {1.42)

ae T, OCHOBIWH (MAWLKHIIKKA) Hac, XB:
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Ty - AOHOMIKHHHA Uac, XB;
Togex  Hac odcayroevpalng podouoro Micus, XEe;
Tgign — Y1AC NEPEPB HA BLINOYHHOK 1 OCOOHCT IOTPEDN, XB.

JONOMINHHI uac po3paxoByeThea 3a (GOPMYIOHD:
Ta = Ty.'j + Ti.B + Txep + Tsuw (143]

de T, 5 — uac Ha YCTAHOBKY 1 3HATTH ASraull, XB:
T, — 'iacC Ha 3aKPINNEHHA | BIAKPINIEHHA feTall, XE,
Tep = HAC HA NPHHOME KEPY BAHHSI, XB;
Tup — H4C HA BUMIPHORUHHA J8TANL, XRB.

OneparHBHUE Yac BUZHAUAETHTS 32 QOPMYI0K!

Tml = To + T,’u {1.44)

Uac Ha o0CAVFOBVRAHHA POOOYOre MICUA, BIANOYMHOK 1 NPUPOAHT NOTpedM

BHU3HAYAC TBCA 34 l.'l]l')pM}'JIQIOZ

Ay -
Toter = Ton _10031 ‘ {1.43)
aBiJll
Taian = Tou "Too" (1.46)

€ e Wgian — BUUMOBIAHO HAC HY 0OCMYFORYRBAHHA POOOYOTQ MICHS, TTEPEpBa
HA BLUNOUHHOK 1 HPHPOLHI NHOTPedy, B LPOLEHTAX Bl OLEPATHBHOIO YACY.

Onepauin 35 - ToxapHa

Uac Ha yeTaHoRKY i sHaTTs actami: T, = 0,7 xs [10, kapTa 3, ¢. 52].

Yac na zakpiiieHHs-siukplimenns: T, , = 0,03 xs [10, kapra 13, ¢. 78].

Hac, nomr’azarmi 32 nepexoaoM: T = 0,32+ 0,15+ 0,03 =05 xm |10,
kapta 14, ¢. 79].

Yac na kouTtponus samipiosaria; 7, = 0,15+ 0,19 + 0,16 + 0,50 = 1,02
x6 |10, kapTa 15, ¢. 80-86.
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BuzHauaeMo aonoMixHUil vac 3a gopyynowo (1.43):
,=07+003+05+1,02=225%s
OnepaTHBHHH uac BH3HAUAEMO 32 dopmyow (1 .44):
Ton = 14,5+ 2,25 = 16,75 xB.
LLITyuaHnii yac BU3HAYAETbCH 3a (hopmynoo (1.42):

a’oﬁm + a’BiAn = IO[VU.
T..=(1+01)-16,75 = 18,43 x8.

[liaroTosuo-3akntoununit vac T, = 40 xs [10, kapta 23, ¢. 99].

LIryyno-KabKy: IsLIEHUI yac BuzHavaemo 3a popmyioro (141

40
Tur—c = 1843 + - = 18,55 xu.

Onepaws 40 - Ceepunsiibia

Yac 1a yoTanoesky | 3HATTA ACTaNI: 7,5 = 018 xp |10, kapra 3, ¢. 32|,

Uac Ha sakpimacHHsA-sakpimacHya: T, . = 0,03 xB [10, kapra 13, ¢. 78]
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Hac, nos szanuit 3 nepexogom: Ten = 0,03 + 0,15 = 0,18 x8 [10. kapra 14, ¢.

Yac na konTpoasi sHMIpIOBanHA: To,, = 120,07 = 0,18 xe |10, xapta 14, c.

BuznanacMo nonoMikiié gac za gopyynoio (1.43):

7,=018+0,03+0,18+ 0,84 = 1,23 xB.

Oncpatusiivi 4ac pu3naacMo 3a popmyioio (1.44):
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Ton =411+ 1,23 = 534 xB.
LLITyyHuii vac BU3HA9aETLCs 3a hopmynoo (1.42):

HoGea -+ aniﬂ,n = 10%.
Tor = (1L +0,1)- 5,34 = 587 xs.

[liwrorosuo-3aknouanii vac T, = 25 x8 [10, kapia 23, ¢. 99].

LLITy9HO-KQIBKY LI HHAEA yac Bru3HAvaemo 3a popmynoro (1 .41):

25
T = 5,87 + 370 = 5,95 xs.

Onepauin 30 — dpezepra
Uac Ha yeTaHOoBKY i sHaTTs actam: T, , = 0,18 xg [10, kapTa 3, ¢. 52].
Yac na zakpiiieHHs-siukplimenns: T, , = 0,03 xs [10, kapra 13, ¢. 78].

Hac, noe’azanuii 3 nepexodom: Ty = 0,03 + 0,15 = 0,18 x8 [10, kapra 14. ¢.

Hac na woutpoannl suwipiosanus: 7, = 6-(0,08 +0,05) = 0,78 xs |10},

kapra |5, ¢. 80-86].

BusHauacMo aonoMiENmi vac 3a opvynowo (1.43):

T,=018+ 003+ 0,18+ 0,78 = 1,17 xi.

(NCPAaTHRHMI YaC BU3HAYAEMO 33 (hopmyon (1.44);

Ton = 039 + 1,17 = 1,56 X8,

ITITygHuM Hac BU3HAYAETHLCS 3a popmymorn (1.42);

(open + Eaizn = 10%.
Tyur = (1+0,1)-1,56 = 1,72 xB.
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I haroTeBuo-3akniouanit uae Ty, = 30 x8 [10, kapta 23, ¢, 99].

LLITygO-KaOIBKY AL AHAR Yac Br3HAYae Mo 3a popatyirown (1.41):

30
Tur—x = 1,72 + 3720 = 1,81 x&.

3a ananoricio MPOBOAMMO PO3PAXVHKH I8 I1HIDMX oncpauld. Pc3vnbTaTd
3AMTUCYCMO R Tads, 1.7,

Tadnuus 1.7 — Hopmu gacy no onepauisx

No Haiimeuyucfl.ﬁm T s T T b Ture | Tuas | s
onepatu ” XB o XB XB XB
(13 Toxapna 6,9 2.1 9,00 Q.90 30 9,99
020 Tokapna 8,7 203 10,73 11.80 | 30 [1.90
(030 Towxapna 24 238 26,58 2924 | 45 2938
035 ToxapHa 14,5 225 16,73 1843 | 40 18,55
040 CaepanuibHa 4,11 1,23 5.34 587 | 25 595
()43 Crepanuanna 20 0,96 3.50 3.92 25 3.99
050 MdpezepHa 0,39 1,17 1,56 1.72 | 30 .81
055 dpezepha 68 |.85 6985 | 76.84 | 40 76,96
060 CrepanuabHa 6,2 3,61 9,81 10,79 | 25 10,87
063 Cnrocapha I8 0 18,00 | 1980 | 15 19.85
(070 TokapHa 5.2 1,01 6,21 6,83 33 6,94
073 TokapHa 34 0,71 411 452 30 461
080 Cmocapnia 0.1 1.2 1,30 1,43 I3 .48
085 Muiina l 0 1,00 1.10 0 1,13
090 Koniponbna 232 0 2320 | 2532 | 30 25.61
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2 KOHCTPYKTOPCbKA HACTHHA

| TIpoekTyeantsa paboioro npucTocypaliig

-J

Q]

1.1 KoHeTpyRUIA | NPHHUKN PODOTH NPHUCTOCYBAHHA

BepeTaTHl MPUCTOCYBANNS  33CTOCOBYIOTL /UM YCTAHOBKHM  3aroTORBOK 134
METAIOPIZAILHT  BEPCTATH, NPH  LLOMY  NOBMHH]  3a0€31189YBATHCS.  HA/llHHE
VIPUMAHIIA 3arOTORKK TTPU 00podIn, neodXina TOMHICTL 00pOOKK 1 MOTPHMANINS
TEXHIKH DE3IEKH.

Cinpoekryemo  podoue  upucrocysanns i onepauti 040, wa  korpilid
BUKOHYVETBCS 00podKka 6 orsopis 6,5, [IPUCTOCYBAHHAM  CIYEWTL  KOHIYKTOP
(pye. 2.1).  HanpsMmok ceepana  3adC3nCUVETHEA  IMIHTIMMH - KOILAYKTOPIHHMH
rTvAKaMU, OOpodira NpOROAUTIC 1A PAAIAILITO-CREPATHALIOMY RepeTaTi 2M35, 10
CTOAY  RCPCTATA  KPINMTHCS  KOPTIVC, HA  AKWH RCTAHORIOETHCA  ACTAdb, 1O
odpodnioctiea, 1enTpyBania KOUAYKTOPA 11a o0podarosanoi gerani 3UACITOCThes
no nopepxii P278,817 _ gra MM.

Jakpriiedsds  o0OpodOBARO]  ASTAI ZAIHCHIOETBCH 3@ A0HOMOIOK
OHEBMATHYHOMO 3aTUCKAYA, AKMH CKIAAZETHCA 3 NOPIUH, NITOKQ, YIUILHEHB, KIS,
Oy¥epis. 3vCrins 3aTHCKY NEPELAETbCs uepe? crakad. HaaBHICTE CePERKH JA03BOIHE

WEHAKO BCTAHOQBIHBATH 14 JHIMATH KOHAVKTOP.
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2.1.2 BusnaueHHs nNoxHOKH DazyveaHHA Ta 3akpinneHHA.  [o3paxyHOK

OPHCTOCYRAHHA 112 TOHNICTL

Moxubra yeTanoBKH ACTAN B NPUCTOCYBRAHHT RPAXOBYCTHCA NPU PO3PAXYHKRY
NPUNYCKIB  HA  Mexamvny  o0podky  aeTami 1 3a0CAWTL - BT KONCTPYRINT
HPUCTOCY BAHHS .

[TOXMOKA YCTAHORKHA  1I¢ PI3HHIA FPAHAYIAX BUIXHIACHL BUMIDIOBAILIOT Od3H
(OO BCTAHOBNEHOTO HA POIMIP PUKYHOLO THCTPYMEHTY, 1K BHHWUKAE B NPOIEC
0a3vBaHHA 1 3AKPLILIEHHS 3a10TOBKU.

Konayxrop va o0podioBany Ue1ailb BCIAHOBIKOETECA C 3az0pom. [Ipn usomy
BUMIPIOBANBHOI DA30K0 € BICk AeTani, a HACTPOKORAIBHOL 843010 — BICh KOHAVKTOPA.

[loxuOKa yC1aHOBKKM BH3HAUAE THCA 3a (DOPMY.I0K)!

| (2.1)

. _ .2 -2
Eper = daﬁaa + Laakp

HE Eukp — NONMOKA 3AKDPIILIEHHS,
€5an — 1OXHMOKA O0a3¥BAHHA — YACTUHA NOXWUOKH YCTAHOBKH, WO €
POZOTKITICTIO  RUMIPIORAILHON  T@  NACTPOIORAILIIOT 043 1 pO3paxoRyCcThes  3a

hOpMYITOK;

Smax  Dimax — Damin 278,869 — 278,748

Fom = =5 = > 5 = 0,0605 mm, (2.2}

¢ Dy = @278,8h7 Ly 52y D = 0278,867((y05),

Tom Egey = €23 = 0,08 M.
3 NPAKTHKH BIAOMO. WO NOXHUOKA YCTAHOBKH HE NOBHHHA nepesdllyBaTH /3

OOTIVCKY Ha pa3Mip 0OpoOKH, TOOTO

‘gnm‘—g
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1
0,08 < 3 0,87 Mm.

0,08 £ 0,29 MM.

MeToauka po3paxyHKY HA TOUHICTb OA3VETHCA Ha NONOMKEHHI. WO JONYCK HA
po3nMip oOpobOKW nopuiCc OvTA Olabwie ado JOPIBHIOBATH CYMI NOXHOOK, ILO
0e3NocepeHbO BUHHKAWOTh B Npouec 00podKH.

Y CBCPAMHABLIIAX BCPCTATax PI3aibliMi IHCTPYMCHT BCTAHORICTLCS HA PO3MIP
06[)06!\‘” 3d ONOMOTOIO KOHNAYETOPRIHHYX BTYJIOK, PO.’SDaX}’Ill{OBa CXCMd TTOKA3aHd 1Ha

pu¢, 2.2,
2 65—L'

I
|

1' c

—

|

N

Pucynok 2.2 PospaxyHkopa cxeMa 0Ma po3paxyHKy MOPHCTOCYBAHHA Nlia

TOMHICTL

Po3paxyliok noasrac y BHZNAYCHIT RHKOHARUMN PO3MIPIB HA PO3TAINYRANNIS
OCCH KONTYKTOPHUX BTYI0K 1 AOMVCRIR 113 11 PO3MIDH.

. BW3HAYA€MO HOMIHANILHL POSMIPH MK OCSMH  KOHAYKTOPHHX  BTYIIOK.
OCKINLKA A0TIYCKH Ha 0dpobaelll OTBOPH 331al0TLCA CHMETPHYNO, TO L = L1 MM.

2, PO3PAXORYCMO AONYCK A POBMIPH KOITAYKTOPA 3a (hOPMYITO:
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H+2«a

2
- ) + A2 + A2 + A2, (2.4)

TK=?:1—!(J£§ + &2 + (A,-

ae Ty, = 0,87 My — 20nyCK HA PO3MIP 00podKu aerTaii:

&5 = 0,0605 My — noXMOKa D3y BAHHA 3ATOTORKH B NPUCTOCY RAHHIL,
£, = 0 M — NOXMOKA SAKPINACHHS 34TOTORKH B NPUCTOCY RAHHI,
k = 1 e 1J2;

Ay — vdCTKa NOXHMOKK OOPOOKM, 1110 3AICHMTE RIT 3MINNEHHA OC1 CREPANY

BLAHOCHO OTBOPY IMIHHOL BTYIIKH:

‘ﬁi = Smax = du max ~ dr.'l; mire [25)

A€ Sy — MAKCHMAbHHHE 3230P MIZK 3MIHOKO BTV/IKOKY:
A= Spar = 6,535 — 6,464 = 0,071 mm (2.6)
+0,035

Smax — MAKCHMAUIBHUH 3230p MDK 3MIHOK BIYIKOK dgr = 6,5F8(] 513

ceepaiom deg = B_g 3.
Ay — 4acTKa NOXMOKH OOPOOKK, WO 3AIDKHTD BLL 3CYBY 0OCI 3MIHHOT BTYJIKM
WOAO OCI LOCTIHHOT BIYIKH!

A= Smar = o max — Gesmin = 11,081 — 10,983 = 0,035 wm,  (2.7)

3¢ dg = 11g(20035): dogne = 11H7 0018,

A, uacTKa NOXHOKH 0OpOOKW, BHKIHKAHA 3MILCHIAM OC] CBCPAIA BHACIIIOK

CKCLUEHTPHCHTETY odox BTY.10K

lli
oo

Az;=2¢ = 20,005 = 0,01 MM, (

Ace = 0,005  CRCICUTPUCATET KOWAYRKTOPION RTYAKH;
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A= 002mm [I1,1.5.19 ¢. 87 ] — vacrea noxudOKN 0OPOHKH, LLO 3A1KHTD Bl
RCITMUMHHA TONYCTHMOTO 3HOCY 3MIHBOT BTVIKA MO HANPARISKMOT AIAMCTPY 1100
OTBOPH 3MIHHOT BTVIJIKH.

Ar  MacTKa NOXHOKH 00pPOOKH, L0 BPaxoBYC MCPCKOWYBAHNA TNCTPYMCHTA B
nporeel 06podKu;

H+ 2a

_— 2.9
TR (2.9)

&_r;= ﬁ1

A¢ @ =12 MM — BUICTAHB MIXK KOHAYKTOPHOK) MAHTOK) 1 ASTAI, N
OOPOOIETBES. J7151 BHXOILY CIPYIKKY,

fi =33 MM BHCOTa KOIAYKTOPNOI BTYJIKH.

22+ 2-4,5
ﬂ5: 0,071 T = 0,1 MM.

Takuy HUHOM OTPHMACMO:

T, = 0,87 — 1-/0,06052 + 02 + 0,12 + 0,0352 + 0,0052 + 0,022 = 0,74 mm.
| Ipuiivaeno T, = 98 + 0,05 MM,

3 POIPEXYHKY BHHO, 110 T4HC MPUCTOCYREHHA N0 TOYHOCTI BUKOHAHHA

BLIHOCHTBCA HO [TPHCTOCYBAHD H{'}p.\ci‘d.lleO-I' TOUHOCTT.

2.1.3 Buznanenna HeoOX14101 CHITH 3aTHCKY. Budip npupoay

Pospaxyiox neodxi ot 3¥eHanga Kpinaciisg 3aroTORKH B TPONeel 0dpoben mpu

CRCD,UTIHHI ACKIIBKOX OTROPIR OINOUACHO MPOBOAMTLEA 33 (POPMYITOK);
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B Skﬂpn
s (M)' (2.10)
Df — D3

ae Kk = ko kg ko kg ky ke ke,

ko = 1,5 — rapaHTOBAHHA KOS(PIIEHT 3anacy:

Ky =1 KoedIUICHT, WO BPaxoBye KOMHBAIIEIA CHA pl3aHHA;

ky = 1,15 — goediweHr, wo spaxosye srd  0OPOOKK, 0OpoOIIOBARKUI
METCPIAT 1 HCPIBHOMIPHC 3HOITYBAHHA PIKVUOrO THCTPYMCHTY,
(ceepuinann) sudupaetsen 3 [L1, . 6.1, ¢ 101].

ks =1 - KOC(PIIUEHT, MO BPEXORVE KOMMBAHHA YPURHACTICTH OOPODKK,
YMORH NIABHOTO pianng;

ks = 1,2 KocdiuicHT, WO BPAXOBYC CTAMICTL CH 3aTHCKY.

=
o
Il

1 — Koe(PUEHT, WO XAPAKISPUIVE PYYHI FATHCKAY] 3 TOYKU 30DPY
SPYYHOCTI SAKPINACHHS 1T

ke =1  xoCmueHT, 1O RPAXOBYE BHA OTIOPHOT MTORCPXHI, CYTUNLHA QNOPa;

k=15-1-1,15-1-1,2-1-1.

N KUILRICTH QAN0TACHO 0OPODMIOBAITKX OTROPIB,

ﬂp — BEJIHY M HA HEBpl.BHOBa'iKeHO'l. CH.IH. BH3HAYUAE ITbCH TAK
Ap= 0,0153(1 = f)P,, (2.1

de P,e = 2500 H — ocboBa cuiia pizanns:
B rakomy munanky A, 0,0153(1 — 0,25) - 2500 = 29 1,
f = 0,25 - koehunieHT TEPTA CNOKOK
D, =300 mm. D, =278,8 mw.

Lliacrasnsuy ul 3nauenHs 8 opmyny (2.10) orpumaemo:

3:2,07:-29-1-1000

Q= 300° — 278.8°
0,25 s 2
300 — 2788

= 1641 H.
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HeoOx1aHHIH THCK B NHEMOUMNIHAP!:

W
=—, {(2.12)
P=7%
Ac S nnowa nepepiay nopllis.
Moncpeanne NPUAMACMO THCK MOBITPS B NHCBMOCACTEMT nexy 4 atm ado
0.4 Mlla,

Cua 133 INTORY MHCRMOITHATNAPE W BRZNAMACTLCE 32 GOPMYIIO;

m (D —d)?
4 P (2.13)

W =2

aen = 0,85..0,9 KKJ. wo ppax0oByc ETPaTH Ha TepTa.
3RIZIKA BH3HAYACMO ALaMCTP TTOPINS 3a (PpopMyIIoNe:

’Z-W
D= |——+d,

JTpm (2.14)

o | 2160
B J3,14- 400000 - 0,85

+ 25 = 80,42 Mmm.

3aCTOCOBYEMO  IIHEMOLINHAP 3 aMerpoM  uwndapa D = 100 mm, 712

TIAMCTPOM WToKa ¢ = 25 MM,
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3 3ACOBM ABTOMATHYHOI'O KOHTPOJIKO PO3MIPIB

HaRdinbw BaxnUBHMH eneMenTaMH 3acolIiB  aBTOMATH'IIONO KOHTPOIW €
RUMIPIORANLINL MPHCTPOI, AKI MOWKYTL MaTH  IIKany, OVTH OC31nkanLiuMiu  ado
KOM 6] HOBAIIUMH. 1| IKEIL'I I:Hi MPAJAQAR, e MAIOTE  ITTKAY A0 Bi 3YAIBLIOTO
CHOCTEPEAKEHH, BUMATAKTE HOCTIHHOU HPUCYTHOCTT ONEPATOPA ¥ BAMIPKIBAILHOT
ne3uiul. 13 aBTOMATHYHOMY  KOHTPOM  UIKAJILIN  TIPHTAIA 33CTOCORYIOTH  A1S
HACTPONHKY  Oe3NKLIBHHX  NPWITLIE  ad0  DEPIOIMYHOT  NEPEBIPKU  TIPARMIILHOCT
POOOTY ABTOMATUUHHMX 33CODIB BHMIPIOBAHHS. be3WKAIbHI BUMIPDIOBAIBHT HPUCTPOT
BUKOPUCTOBYKITE NIPH KOHTPOII IPAHMUHHX 3HAYEHb KOHTPOIbOBAHHX 1APAMETPIB.
KoMOIHOBAH! BHMIPKOBANBHI NPHCTPOl 00 €AHVIOTL  METPOIOTI'IHI - MOKNHBOCT]
(PHIALIB NEPLINX ABOX IPYIL.

Bci  aToMaTHYHI 3acO0M  aKTHBHOTO 1 MNacHBHOTO KOHTPONKY B SAKOCTI
EHMIPIOBANBIOrQ MPHCTPOIO BAKOPHETOBYIOTL MCPBHIIT NCPCTBOPIOBAYI {IaTHHKH),
SKI B 3aNCKBOCTI BRI OPHIIKMNY U7 NOAUISIOTLCS 1@ NHCBMATHY,
CMEKTPOKOHTAKTHI,  IHAYKTHRHL,  €MHICHI,  MEXJHOTPOHHI,  (pOTOCNEKTPUYHI,
pauoakTIRNL 1 11, TICpRANEN  NCPCTROPIORAYT  {IdTHUKN) TICPCTROPIOIOTL  3MIHY
KOHTPOMBORABOIQ  JUHIHHOMO  PO3MIPY B BAXIABMNA  CHrHAN 1H(OpMalli, axwit

BUKOPUCTOBYE THCS 151 YHPABIIHHA XOU0M TEXHMIONMUHOI0 npouecy [301].

3.1 [THeemaruuHi 3acob4 BUMIPKIBAHHA

B ganuil uwac mECRMATHIIN  3acO0M  RUMIPIORANNS  30AX0A9Th  HAPOKC
FACTOCYREHHA NPA KOHTPOIL PO3SMIPIB 30BHINIHIX 1 BHYTPIUIHIX IIMNHAPHYHHX
OTROPIR, PO3MIPIB MATHX OTROPIB, MANHX TICPCMITICHEL, CYMH ad0 PISHHIN RIAXHACHD
AEKUTHKOX  POSMIPIB. ] IHEBMATHUHI  RUMIPIOBAHHA  3HAMNLIA  33CTOCYBAHHS B
(PWITAAAX ABTOMATHUHOIO H AKIMMBHOIO KOHTPOMK B KOHIPOILHO-BHMIPHIBAILHNX 1

COPIYBAIbBHHUX dBTOMATAX, BMMipK)BﬂJleH.‘( HPUTTPOAX 1 CHCTEMaXx.
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LI npuiaan MalTb BUCOKY HAAIAHICTL B PoOdOTI, BHCOKY TOUHICTh {LiHA
NOAINKH WK&IW ¥ UMYX TIPHANAaiB Moke Jocarati 3natenna 00001 ma), npocty
O0OCNYTOBYBAHHA | HU3bKY BAPTICTb. OCKIbKH Ul NPHNAAH MOKYTH BHKOPUCTOBYBATH
OB3KOBTAKTIIHIA METO, BOIIH A03BONAIOTE 3 BHCOKOIO TO'NIICTIO BUMIPIOBATH PO3MIPH
aeTaneH, mo Jacrko AChOpMYIOTKCA, BHFOTOBICHHX 3 CIACTHUIIANY Martepiams ado
TOIIKOCT”“INHX BHp{)GiB. Kpl\‘l IBOro, ﬂIICBMHTPI‘IIIHﬁ MCTOT NO3BONAC TICPETaRaTH
BAMIPIOBWIbHY THHOPMAIIK HA 3HAYHI BLACTAHL Oe3 cnorsopenHs. lle jwssoome
NOMINETH R 3PYUHE TS ONCPETOPd MICNC 3BITHAN MPHCTPIA, 3aNMITABING B 30H]
BAMIPIOBAHHS JIMLIE MIHIATKIPHE BUMIPHIBANBHE CONJIO.

HeoOX1iHICTh CUCTEMH CTHCHEHOIO 10BITPA, CHEUIANbHOT auaparypy an ii
OUMLIEHHA | cradliuzauli THCKY, 4 1aKOK BILJHOCHO BUCOKA IHEPUWHHICIL A w0
3BYIKVIOTh Cepy 3aCTOCYBAHHA NHEBMATHYHHX NPHIALIB,

Po31uistHEMO NPUHUMIE 41T NHEBMATUUHKX LpHiadie. SKWO CITHCHEHE NOBITPA.
(MO 3HAXOAMTHCA B Kamepl {NOBITPONPOBOAL) BHNYCKATH 4epes HeBeNMKHH OTBIp
(conao) B aTMocdepy, TO KINBLKICTL NOBITPSA, WO BHTIKAC B OAMHAWIO Yacy, (BUTpaTa)
O¥/IC 3amCikaTH BRI THCKY B KaMCEpl 1 naonyu pobouoro nepepizy comng, Tlpu
OOCTIAHOMY TUCKY R KAMEPI BUTPATA OVAE $1€KATA TUTLKA BIA PO3MIDIB BHXITHOTO
OTROPY.

SIKINO OOPYY 3 CONAOM NOCTARMTH AKHA-HEOVB NPEAMET, AKAN 3aBAKAE BUXOIY
HOBIIPA, TO THCK B KaMepl 3pocrae. BoHo Oyae tum Ouibwe, uumM SnKue 10 TOpUs
COILIA Ovue CToA1H UeH npeumer 1 0yae 1auatn upr 30UIbWEHHT 3230PY MIK HHMH.
Take noeaHaHBAa cona | OpeaMeTa OTPUMAI0 HA3BY «COMNo-3aciiHka». [lpu
[(IHEBMATHUHUX BHMIPAX B HKOCI1 3ACMHKKM MOMKE O¥IM BHKOPUCTAHA 1OBEPNHH
BUMIPHOBAHOT AeTani {Ipa Oe3KOHTAKTHOMY MeToal) ado eneMeHT NpHIaldy, AKAH
3IMINTIOC CBOE NOIOWKCINIA WOAD CONNa 31 3MINOIY KOHTPOILOBAIIOTO PO3MIPY.

MuCRMATHYNL TIPUITAMK 38 OPUIIMAOM OCPCTROPCITHS TIASTLCA 17 MPHIEAN, 1110
BAMIPIOIOTE 3MIHH THCKY 1 3MIHY BUTPATH TORITPA. [lpHinaam, nio npainTs i
OCPTIHM TTPHIIAOOM, BUMIPIOIOTH 3a30P MI%K COMIOM 1 3aCTEKOI 33 3MINOIK) THCRY B
KaMepl 400 TIORITPONPOBOM. 3MIHA TUCKY DPEECTPYETHC 33 [IKANOK MAHOMETPA,
UPOrPAAYHOBAHOK) B OAMHMWIX  ZoBxMHW. LI npunaam  nasusaoTh
MAHOMETPHUHUMH. TIPHHUMLIOBA CXEMA MAHOMETPHUHOIOD LIPHIALY NPHBEYEHA HA

puc. 2.1
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[lepeMilteHHA BUMIPOBANLHONO CTPHAHA B OpPOH30BHX BTynkax 3 1 21
0OMEKYCTLCA MOBOPOTOM WTHATA 3 1 BHIKOID 29 3 perviboBaliiM no WHPHIIL NA30M.
BuMipiosaibHe 3¥CHANA CTBOPKETHLCA MNPYXRKUHOW 26, NEBHA BENUUMHA 3¥CHNIA
3aMHUKallHA eNeKTPHIHHX KOHTAKTIB 3a0e3neIyCTbeA NPYIKHICK po3Taryeanna 10 1
Omockoly TPV UB0Ie 27, BiABIIC  3yCcWUmaa  3aMuKanng  RUKAMKAC  3nauumit
MEXAHIYIMI 310C KONTEKTIB,

EnNexkTpHUHUt 3B'930K KOHTAKTIB 31 CXEMOK) BEJIHIYEHHS 3IACHKETHCS  1a
AOTIOMOrOI0  MIAHKX  neuocTRIB 300 Hanammysanng nepeTROPIORAYE Hd BAAJUY
CHIHATY 1IPA 3adaHIi KOHTPOILOBAHIA  BENUYHHT  PODISITE  HACTPOKIBANBHHMH
rBuHTaMA 15, K1 3'€Hanl 3 MIKPOMETPUUHOK) raiixow |2 1 Bapadanom 7 (wkana
(POIPALYHOBAHA B OAMHUUAX AOBKHHA 3 UIHOK NOAIKH 2 MKM) 1 130.1b0BAHL Bl
ONAHKH © TeKCTONTORHMHM BTYAKAMH 16 1 |7, [lepevilleHHA rBHHTIE 00MEKYETbCS
Klibuem |18

OcpoBui mOPT rBHHTA |5 YCYBAETBCA NPYIKHHHOK wWaidow |4, BeaWIHHY
IYCHITA AKOI PCTY.IoIOTL radkoie 13, Bawiaws 25 i3oauboBanni Bio kopnvey 22 i
nrauk - 6 kopyvuaosay  mmudtoM 24, TCKCTOMTORMMH  TNIPOKIEKAMH,
BCTAHOBISHHMH T OCHORY OPVKMHHOIQ  XPeCTOnOMOHOrQ  mapHipg 9, i
TCKCTOMITORMMAM JIcpskaTenes 11, Talikg 2 MIKPOmoaaul CAYAHATL AN TICPCMITICHHS
RAMIPIOBANBHOIMY  CTPHXHA  [PH  HAMAIITYBUHHL  NEPETROPHOBAYA 33 NIKANOK)
MIKPOMETPA (O 3aKpuuierses B orsopt glaverpod 8HO), HakOHEuHMK SKOIO
BIIMPAE T bCH B BEPXHIH TOPELb BUMIPHIBANIBHOID CIPUKHA 4.

[lepeTsopiopau MOke npauloBaTH B Ovab-AKOMY NOJ0MeHHI. Jdna #oro
JAKPHUIEHHA CIYKATH Aea PI3phosux oreopu MS.

B 2aHui uac 8arato KOHTPONBHHX TAa KOHTPOIBHO-COPTYBAIBHUX aBTOMATIR, LLO
BATYCKAIOTLCA TIPOMHCIQBICTIO, OCHALLCHI CACKTPOKOHTAKTIHMH TICPCTEOPIOBAHAMH,
VROMITICKTORANUAMHY  KOMATIUIAMKE 1 CRITTOGOPHIMH TTPUCTPOAMM, 1110 IO3ROAAIOTH
FAACHIORATH RIBVAIBHI CTTOCTEPEKEHHA 1 dBTOMATHYHE KEPVYRAHHA BMKOHABUMMMU
OPTAHaMy BCPCTATIR,

(JCHOBRHAMMY HENOJIKAMH 1IMX JATYHKIB € TUAFOPAHHS KOHTAKTIR 1 HEOOXIAHICTH
X NEPIOAHMYHON 3aUHCTKH, A TAKOK UYTIMBICTE 40 NOTPATLIAHHA BOJOIM B KOPIYC

(IEPETBOPIBAYA.
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3.3 [HAYKTHBHI | €MHICH] 32C00H BUMIPIOBAHHA

B 1nayKTHBIKMX NpHNagax BHKOPHCTOBYIOTL BAACTHBICTL KOTYIUKH 3MIHIOBATH
CBIH PCAKTUBIIWA ONIP NPH 3MITH JCAKUX 11 NapavcTpin, N0 BU3HAYAIOTH BCIHUUIY
AYKTHRIOCTL,

Ao oTpuMaHHT AKOMOrd OUIBINOT THAYKTUBHOCTI  KOTYILKY, 3K [PABKI,
BHKOIYIOTH 3 MAPHITONPOROOM 3 (pepoMarinTHoro varepiany (puc, 3.5), Oaun 3
CNEMEHTIR  MAHITOIIPOBOLY (AKIP 3) BHKOHYKITE PYXOMHM, 1 HOIO  HOMOKEHHS
BIAHOCHO HEPYXOM YACTHHH MAIAITONPOBOAY 2 BHIHAYAE BEIIMYHHY 3MIHU
MAIHITHOI'D OOPY KOJIA. @ O'1KE, 1 IHLYKIHBHOCT] KO1YLIIKH LIepersopiosaya |

3MIHA IHOYKTHBHOCTL MO B1IOYBATHCA ad0 B pe3y.bTaTl 3MIHA 3a30py & MIK
AKOPEM | CEPUEUHHKOM — MAUHITONPOBOLOM KOTYWRK (puc. 3.5 a), abo B pesvibiali
3MIHH NI NepekpMTTs  AKOPeM NOBepXHI cepaeqHHka (pMc. 2.5 6, B).
[TepeTpopioeadi, WO BAKOPHCTOBYIOTH TPHIILKMA 3MIIIK 3a30pY, MAOTL NIABHLWCIY
YYTIHRICTH, Q¢ MCHUIME UAMAa30HOM BUMIPIORAHHA. [lHa MOMIAKK 1MX MpHaduR
ckngaae R 0.05 MM a0 5 MM | leperdru IHAVKTUBHUX TATUMKIB — Mal ra0apuTw,
ananorora Gopva CMrraly, BUCOKE NCPCAEBANLHC BLTNOMICHNA 1 HIAPOK] MOKAMBOCTI
00 TEPEadd], 3andM ATOBYRAHHIO Tid NPOREICHHH) PI3HOTO POAY MATEMUTHUHHX
nepersopeds 1 odunciiene Ba EOM. Qanak wl npyiagn CRIAQUHIWE | J0poxKue
SUEKIPOKOHTAKTHAX 1 LIHEBMATHUHHX.

[HO¥KTHEHI  nepeTBOplOBAUl  MOXKYTh O¥TH NPOCTUMH  (puc. 3.5 a,0) |
audpepeHuiaibauymn - (puc. 3.5 ). Tlpocit  nepersopiosaul  MICIHIb  OUHY
BUMIPIOBANBHY [17IKY, @ AWdepeHuiansHl — ARl B IHAYKTHBHHX NepeTBOproBalax 3
AUQCPCHULIATILHOIO  CXCMOIO  MCPCMIUCHNA  AKOPA  BHKIMKAIOTL  PIBIT - 3MITIH
HAYETUBHOCT! OUIOACHO B ABOX OJUIAKOBHX KOTYUIKAX, an¢ 3 PI3IHMA 3HAKamMH,
TaKa KOHCTPYKIUS MEHIN CTIPHAHATINBE A0 KONWBAHL YACTOTH 1 HANPYTH AABUIBHO!
MCPCIKT 1 3MITE TTARKOTHINIBOTO MCPUK], TAK AK 11 TCPCUIKOAN BHKIVKAIOTH OAHAKORI

RUIXAICHHS XAPAKTEPUCTHK HEMATHRHOT 1 MO3HTARHOT RAMIPIORBANEHHAX NAHIKIIIB.
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MexaHOTPOHH NOCHTh  UYTIMBI 10 3MIHH TeMMepaTypu. WO BHKIUKAE
gedopMaLiIio aHoIa | KAaToda 1 3a30py MDK HHMH, TOMY IX BKIIOUaoTL 3a 20 30
XBHNUH 20 NovaTky podOTH A «nporpiey». 1anazoH BUMIPIOBAHb MEXAHOTPOHY
cTanoedTL B1A =100 Mra 20 — 1000 MKM, LINA AITEHHA MOJKe MATH 311a4e81A IecATOl
HACTKH MIKpOMETpa, TOUINICTL MCXANQOTPOIY 3aNCKUTL RijT ¢TAGITLIOCTI NATTPYTH
KHRACHNA 1 XAPakTepueTrku  mavmu,  [lenonik  MexanoTpoHis NCRUCOKY
nosrosiyHicTs (BUT 1000 ;10 4000 roamn).

ML‘.‘(RII{JTDOH 3ACTOCOBYHOTLEH nops: 3 {IUI}"KTVIBIII‘IMH l CNIIIiCTIWMH
NEPETBOPKIBAYAMH. Hespamakiyu Had BCJIMKi l‘&ﬁ?ip”'l'” B [l()piBHilHHi 3 NHMMH
HEPETBOPKIBAYAMH, MEXAHOTPOH MAKYTh Ol HPOCTY BAMIPHOBAILHY CXEMY 1
HOCHTE 4acIo '3EIC'I'0COB)"KJ'1'bCH B aeTOMATHUHHX '330068)( uicuxmlepauiﬁuom
KOHTPOJTIO.

3.5 DoToRAEKTPHYHI | PASIOAKTHBHI BUMIPIOBANbHI 3aCO0H

Ao OTORTEKTPUUHYM BUMIPKIBAIBHUX  3aC00IB  BIAHOCATE NPHAAAHM, K1 B
AKOCTI  EPETBOPKIBAUIB  BHKOPUCTOBYHITE  (hoToeriemerntn  (doronpuiimaul}.
GotoenemenTa,  Ovayun  (POTOENCKTPAYHHMH  NEPETROPKIBAYAMH, NEPETBOPATH
CBITIIOBL CUTHAIW B EIEKIPUYUHI, NPHUOMY €ISKTPUUHMA CUIHAI 3AI1€KMTb Bl
OCBIIEHOCTI HPHUIAMAUA.

BunyckaroTh AaTYUMKH YOTHPBOX THIIB, 3aCHOBAHI HA 3MIHI:

nnowi {puc. 3.8 a) BXIAHODL 3HIHUI (CBITIOBRHA NOTIK NCPCKPHBACTBCA ado
3ACIIHKOH0, NOB'A3aHO! 3 ZeTanaw [, ado KpOMKOK camol aetanl);

BIACTAHI BLI MKCpeSia CBITIa A0 (GOTOMYTAHBOI NOBCpxil (CEITNORHA NOTIK
IMINIOCTLEA  HUTANOM  NCPCMIMETia - mkepena  ceitna  alo  doTonpuiimana,
BAKIMKAHOTO 3MIHOK KOHTPOAKOREHOT BCAUYHHM ),

CAaM CRITNA (prce. 3.8 6) macepena (CRITAORMIA NOTIK 3MITIIOCTLCA TTPH 3MIT
RUTOMRHOT 3dTHOCTI KOHTPOMLORAHOT MTOBEPXHI).

(Dn')'me:lex'lpmmi IlpH.’l‘d,‘lH HO3BOIISIKOTh I%ﬂiﬁCH}OBa'I'H BHMipEOBiiHHﬂ
KOHTAKTHHM | O€3KOHTAKIHUM Meroaamu (puc 3.8a). Llei meron 1HOM HA3MBAKYIbL

METOUOM THIEHCUBHOCTIL. KU HOZIAIAF B TOMY, WO B 3WIEIKHOCTI B PO3MIDY AETLII









89

YaCTKOBO BLAOWNACA BIA NOBEPXOHb BUPODY, WO nepeBipacTbea. Bumipiowouu
[NTEHCHRHICTL BLAGHTOrO MOTOKY. MOIIA CYAHTH NPO TORILHKIIY BHPOOV.

B 000X cXeMax eneKkTPMMHI CHIHANH, LUO BWHUKAKOTL B NPWHMaNbHHKY 3,
OOCHIIOIOTLCA | NEPEeTEOPIOIOTECA B 3PYUHHHA 274 peccTpauli | YIPABENINNA BUrNAI
CICKTPOITHAM §10K0M 4 1| KOTITPOMOIOTHC TTO RUTIKOROMY NPHCETPOIO 5,

(OCHOBHWAMHY BY3IAMH PAAIOAKTHBHOTO TIPANTAY € JUKCPEIO BHNPOMINFOBANINS |
UPUHMAITLHHAN OPHCTPIA

,'IL}KC}JCHE:I BHI'I])OM{II}OBEIIIIIH RHTOTOBAAIOTLEA .'SEISBI"I‘H!FT Y BHI"HH}Ii MCTAJTCBHX
CEPMETAYHUX  dAMIYJ], BCEPEJAMHT AKWX BMILIEHO HEBEIIMKY KIIBKICTh PEYOBHHH
(CluIABY, METAIN. COU), WO MICTHTH PAUIOAKIHBHHA 1307011 Y MAIKWHOOYAYBAHHI
BUKOPUCTOBYKYIE B OCHOBHOMY :BKEpeia - 1 y-  BHIPOMIHKOBAHL.  [i-
BRUMPOMIHKOBAHHA 3aCTOCOBYHKOTE B NPHUCTPOAX aBTOMATHYHONO KOHTPOMK A4
BUMIPIOBAHHA TOBLUMHHW, WINILHOCIT 14 BAIW MATEPIULY METOLOM  1IOILIHHAHHA
PadIOAKTHBHAX MNPOMEHIB. 3 BHKOPHCTAHHAM METOAY 3BOPOTHOTO PO3CIKIBAHHSA
MOJKIIA BHU3HAYaTH TORWMHY MOKPUTTIR ad0 KOHUCHTPAUI® OKPCMHUX KOMTIONCIITIB B
matepian, 1la TUTCHCHBHICTL BHMPOMINIORANNA 11¢ BIJTMBAIOTL SOBHIIIFT YMORK
(THCK, TEMNEPATYPA, MATHITHE NONE 1 T.0.).

Mpuiivadl RENPOMITIORAITHA, 1110 3ACTOCORYIOTLCS B PAMIOAKTURIIAX NDHITATAX,
BAKOPUCTORYIOTE B ¢BOIX KOHCTPYKIUAX NPAHIMNK ado 10HI3ami B rasax, ado
IOHI3aWIT B TBEPAMX THIAX. 33 JIEPLUMM  LPAHUANOM 1100YVM0BAHA PEECTPAULA
{HIEHCUBHOCT] BULIPOMIHKIBAHHA 32 401LOMOI0IO 10H13a01i kKamep ad0 NIuKIbHHKIB, a
32 APYTHM — NFOMIHECLEHTHI J19HIbHHKH.

B sannii vac B npuiagax asromMaruuHOIO KOHTPOIK LIOUAIH 3aCTOCOBY BATH
CUMHTHAALIAHI NIYMWIBHHKA, 3aCHOBAHI HA CBITIHHL JASAKHX PEYOBHH (NOMIHOJOpPIB)
Mia AiC10 PajloakTHRIIOTO BHNPOMIHIORAHHA. BolM MafoTL BXIANC BIKIO, TTOKPHTC
JOMINCCIMPYIONAM  CKNAAOM, 3 AKMM B ONTHYHOMY  KOHTAKTI  3HAXOMWTLCS
GOTOSTEKTPOHHMET  TTOMHOAKYBAY  MIACHMIOBAYE. |lI MUMALHUKM  MAKOTh  BUCOKY
CPCKTABIICTE, BLUTOCHO KOMIAKTHI | MAIOTH BACOKY PO3UNLIY 3aaTHicTn (1o 107 ¢),

ONHEK 11 TIPHTAAW MOIKHYE 33CTOCORYRATH MG MICAS HAICKHOTO 3ANHCTY
HEPCOHANY Bl BHIPOMIHKIBAHHS. 333BMUdid IX BHKOPUCTOBYHITE, KOJIM HEOOXINHO
YHUKHYTWH  BILIHBY HA TOUHICTE 1 HAUGAHICTE KOHIPMIKY 3MIHH  HapamMerpis

30BHIWHBOID CEPEUOBULUAL BOJIOIOCTT, BIOPALUIH. TUCKY, TEMIIEPATYPH. ENEKTPHUYHUX 1
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MArHiTHHX [OMIB, 3aNU.JIEHOCTI, arPecHBHOCTI BHKOPHUCTOBYBAHUX MaTepianie. [x
3aCTOCOBYIOTL AMA KOHTPOMNKD TOBLWUKWHH B NpoLeci NPOKaTy | OTPHMAllHA MeTanlg,
CYMH, NANEPY, CKNA. HAHECEHHA NIBOK | T.0. O0HAK TOUHICTb LMX NPUNAALB CKNanae
gla | a0 1.5% koHTponbopaHoi TOBLLUHHH.

3.5 KOHTPOIILHI ABTOMATHA

KOHIPONBHI EBTOMATH CIAHOBINTE OCOOIMBY I'PVILY ABTOMATHUHHX 3ac0dIB
HICIAOLEPALIHHOIO KOHIPOIIKD 1 AB.IHK T CODOKY UPHCTPOT. #KI 3AHCHIOK e Dy HKUIT
aBTOMATH'IHOTO MPHAOMY, OPIEHTYBAHHSA, DasyBaHHA, BHMIPKOBAHHA,
TPAHCHOPTYBAHHA | OpakysaHHx Bupodis. B pe3yabrart KOHIpoid ul npucrpol
BUKOHYIOTbL ad0 po30pakyBaHHA, ad0 COPTYBAaHHA Ha CENEeKTHBHI TPYNA A
AoAanbLLWOTo ckaamaliia, OcTanii 403e01910Th CTBOPIOBATH TOYHI BHPOOH 3 ICTaNCH,
BHUTOTORICHNX 3 BCAMKUMU JTOMYCKAMH,

KOHTPONBHI ABTOMATH FUCTOCOBYIOTRCS B OCHOBHOMY B OAramoCcepiiHOMY 1
M4COBOMY THIMAX  BHPOOHUMITRA. (X  KOUCTPYKILT  0OVMOBICHI  radaputamu |
KOHKDETHHMH NApdMETPAMU BUMIPIOBAHHMX JeTaIeH. BOHA BIAPIZHAKTESA BEIMKOK)
PIZHOMAHTTHICTH) KOMIIOHOBOK 1 CXEM BHMIPKIBAHHS. (JCHOBHUMH BY3IAMH BTOMATIB
€ 3ABAHTAKYBAIBHI, TPAHCHOPTHI, BAMIPIOBAILHL, 3alaM'H10BYBAIbHI, BAKOHABY]
(PHCTPOT | NPHBO.AM.

Bumiprosaiibl  LPUCIPOT € HAHRBLANOBIAAILHIWLKM BYXIOM asromara. Bowxu
MICTATL Oa3yBaNbHl €IeMEHTH [ 3acOo0H BHMIPKOBaHHA, AKL BUOMPAOTHCA B
3A1C/KIIOCTI BLI BArd, radapatie, Kougirypauli BHMIPIOEANOT ACTA, Bid BHMOr 10
TOMHOCT! Td OOPAOT CXCMOI0 BHMIPIORANNS, 3 AROCTI BAMIDIORATILINX 3acOBIR B
ARTOMATAX 3ACTOCORYIOTHCS TPaHUYHI KaANOpM, €NCKTPOKOHTAKTHI, NMHERMATHYHI,
WAYKTHRIN 1 (DOTOCACKTPHUHT NCPCTROPIORAYI, Badip npuiipiny  nepeTROpCHng
BASHAYACTRCH BAMOTAMH /IO TOYHOCTL BHMIDKIBAHHA, MOTYCKOM KOHTPOMLOBAHOTO
POIMIPY 1 IPOAYKTHBHICTH) aBromMara. BuUMIPHBAHHS MOKE HPOBOAUTUCH HA
P¥XOMHX setaisx 1 B crardul. [lepwni sapiadr O HPOAVKIMBHAN, A€ MEHLL

TOUHHH.
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KoxkHe pele HanawToBaHe Ha NEBHY BENHUMHY CUCHaay. BuMipioBaHHs
NPOBOAUTLCA 32 Hac MPOXOIKEHHA AETAUIIO BAMIPIOBANLIIOI No3xuii. 3a7exno eia
BENUUMHH CUIHATY IHAYKTUBHOIO NEPETBOPKIBAYA, 4 OTHE, BLA PO3MIPY BUMIPKIBAHOT
OeTanl, BKMIOHACTLCA RIANOBIAIE pene 1 3aMHKACTLCA 00MOTKA enekTpoMariiTy 4, wo
OLNMac 3acmiky 3, Bumipanuii inapuk uepes oTrip B nauTi |2 notpannac jwick 13,
KU ITBHAKO 00CPTACTLCA, 1 CKHTACTLES B OO0 2, 3aciHKd AK0ro niaHata, Yueno
SHEKTPOMACHITIE 3 34CIITHKAMH 1 3KOII001B JOPIBHIE YHCHY IPYIT COPTYBAHHS.

ABTOMATH TAKOrO THNY COPTVIOTH THAPWKK AMCTPOM RUT 2 10 30 MM uid rpynu
yepes HTepain Bt 025 10 1 mes 3 roxmndkowr B 0.1 10 0.5 mgm. Toudicts ix
POOOTY [NABHLLYE KOHTYP CAMOHACTPOKOBAHHA. Yepe3 BCTAHOBICHHI YAC, HANPHKIALL
UEPE3 KOWHY 1'0AHHY POOOTH, HA BHUMIPIIBAIBHY 1O3HUIKY NOMAETHCA 3PA3KOBHU
KVNbKY NEBHOTO. 3a3faieridb BIAOMOTO po3Mipy. [Ipu 3MilueHH! HacTpoHKH
[HAYKTHBHOI'O LIEPETBOPIIBAUA BKIKUAETBCH SISKTPOABHIVH 3. HKUH OOCPIaHHAN

CBHHTA O MEPeMILLYE KIHH 7, 3MIHIOK'IH HANAWTYBAHHA.

3.7 KOOPAUHATHO-BUMIPHOBANBHL MALIIHHH

OCTaHHIM YACOM HADYIIUL NOWHPEHHHA YHIBEPCAILHI BUMIPKIBAILHI 3aC00H, 13K
3BAHI KOOPAHHATHO-BAMIPKOBUILHI Mawuban (KBM). LIt upucrpol BusOpucroey Ky iscs
A4 BU3HAUEHHA NIHIAHAX | KYTOBHX PO3MIpie aetaned pisHoil popmu 1 rabdapurie. Ha
KBM BuMIPIOKOTS KOPIYCHL A€TAN, BAIK, BAXKEIL, BIVIKY T4 THLL BAPOOH, 110BEPXHI
AKAX  VTBOPEH! [MIOWHHAMH, UHIIHAPAMH, KOHYCaMH, cdepaMu, a Takoxk
CCOMCTPH'IIMMH CITICMCHTAMH TICPCTHHY PI3HAX NOBCPXOliL. BH3IATa10TLES 11C TIALKH
JHIFANT PO3MIPH NORCPXOHL, &NC 1 RICTANT MIBK IIUMA, BLAXMACHNA TX POZTATIYRANNIA,
noxndku  opmy, Bucokotousa KBM - nomyikHuit Metponoriusmii 3acid, nwo
AOSROAAC OHIBWTH 9K AKICTL BHPOOIB, U0 BUOYVCKAIOTLCA, TAK | TCXHOIOFIHNY
TOUHICTh 1 CTA0IIBHICTR 33CTOCOBYBAHAX OPOIECIR 0OPOOKA,

BUMIPIOBAHHA BUKOHYIOTBCS 33 LOMOMOIOK) BUMIPHIBAILHOUO HAKOHEUHUKA,
POZLAWOBAKOIO B PYXOMOMY BY3nl MawwnHn. Jerais BCIAHOBIKETBCY HA CINI

(OBEPXHEK). (IO HE [IWISAIAE BHMIPIOBAHHKD 1 33KPHULIOETECH. KIHEMATHKA MAWMHK
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3ade3neuye BINHOCHE NEPemMIeHHA BHUMIPIOBATBHOIO HAKOHEUHWKA 1 aeTani 3a
TPLOMA  B3acMIIO  MNEpPreladKyNAPIHM - HAMPAMAM, | KOOPAMHBATH  TOUOK
KOHTPONLOBAHOT A€TAll BU3HAUAKDTLCA B NPAMOKYTHIH cucTtemt XYZ. npuuomy
HANPAMOK KOOPAMHATHHX OcCeH 30IracTbCa 3 HanpAMKOM NepeMilleHb PYXOMHX
eyvanie KBM, necyunx BUMIDIORANBLIY FOMORKY afo jJCTamh. Y ICAKMX Malianax
BUKOPHUCTORYIOTHLCA HOBO])OTIIi rOJ0BKNA, IO Ziﬁi.’ll:lll}'( HHUCAO  KOOPAWMNATHUX
(EPEMIIICHD.

I(oop;umamo-nmiiprorsanhr{i MAlTMHKA TIPATUQIOTL B AROX pexuMax, Bonu ado
EPEMIIIVKITE  BHMIPKIBANBHHH  HAKOHEYHUK IO KOHTAKTY 3 BUMIPHBAHOK)
IIOBep.\HeI'O I 33 QOHOMOIOK) Jli‘IPIJIbHPIX IIpHC'I'pOll.B BH3IHAYAKYIb HOL'Q HOIIOKEHHS B
CHCIEMI KOOPAHHAY, ad0 BUMIPIOBAIbHMU HAKOHEUHUK 32 324aHOK  LIPOIPAMOK)
OepemMillacTbCA B TO'IKH, BIAMOBIAHI HOMIHABHHM  3HAYEHHAM BHMIPKOBAHHX
POIMIPIB, @ JIUKIBHL NPUCTPOL HOZBONHIOTE OUIHHTH  BLAXH.IEHHA 1OJOKEHHS
DIACHHX MOBSPXOHb BIA HOMIHANBHOTO 3Ha'ieHHs . B ocHoeHowy KBM npawuoioTs B
ACPWOMY PCKHMI,

OCHORHMMK  BY3MAMHA  MAIIAHW ¢ HATIPAMUI,  TTO AKHX  TICPCMITIEIOTLCS
BAMIPIORANbHA KAPETKA 3 HUKOHEUHUKOM. J[19 3MEHINEHHA NOXUOKA RUMIDKORAHHA B
MAIIMIAX  BUKOPHCTORYIOTELCE  ado  namparnaoul - koucnna, ado  acpoctamyiin
HANPAMHI. A€POCTATHYH] HANPAMHL BHCOKOTOYHMX MAlAH THOAI BHIOTOBISOTH 73
TBEPAHX KAM SHHX NOPLI, HE CXHIBHHX A0 TEMIEPATYPHUX dedhopmautii.

B sakocrt  BILWHKOBHX  LPUCIPOIE  KOOPAHHATHO-BHMIPIOBAIBHI  MAWKHH
BUKOPHCTOBYIOTE CNEUIANbH] NPHCTPOT — IHAYKTOCHHU, LG NPeACTABIAKTE CODOK B
UPHHUMIIE SNEKIPHYHY MAWKMHY, ¥ KL C1a10p POIOPHYIHH ¥ BALISA JIHIHKH 3
HAHECEHHUMH APYKApPCbKUM crocodoM 0oOMOTKaMH Ha 11 noeepxHi. B akocTl
BLAIKOBHX NPHCTPOIE MOXKYTL 3aCTOCOBYBATHCSA | (POTOCICKTPHMIIL TICPCTROPIOBAM],
RUKONANIT ¥ RUFIAS 39UTY BANLIIMX NPUCTPOIR,

Cyuacrl  KBM  ochanert  EOM,  axa  3aidicHioe 0OpoDKY  pesvabTaTIR
RUMIPIORANNA, TICPCPAXYHOK 31AUCHL  PO3MIPIB B 3aNCKHOCTI  RUT  MOMOKCHIIS
AOBIABHO POITAIIOBAHOT HA  CTOAL MAIMHH  BUMIPIOBUHOT JETAM, PO3APYKIBKY
PE3YNLTATIE BAMIPHIBAHHS 13 3Aa3HAYEHHAM AIHCHMX 3HAUSHBL PO3MIPIB ad0 iX
BLAXHMIIEHD BIM 3AUAHMX 3HAYEHB 12 1X UHPPOBY THAMKAUIKD HA ClieniabHOMY 12010, 2

TAKWK  KEDPYE I]C[)C!iill.lt?H HAMH  K3p&rku 3 B]flkil'plﬁB&‘IlefIM HAKOHEYHHUKOM,
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3a0€2Ne4Y 0K NOCNIA0BHHH aBTOMATHYUHWUH JOTHK BHMIPKIBANbHHM HAKOHEUHHUKOM
BCIN TIOREPXCHD, WO NIANATAIOTL KONTPOIie. Paniwe s onepauwia 3aldcniopanacs
BIANOBIAHO 00 NOMEPEaAHbO CKNAJeHO! nporpamoto, seeleHoi B EOM. lctoTHuM
HEAONIKOM MeTOoAY OyNa BUTPATa 'lacy 1@ lanucatils TmporpaMH, il 3anuc na
OpOTPAMONOCIA | nanarQLKCHA, [Bee e BMMarano 3aavaciisg A0 MPOICCIR
BAMIPIORANNA  (paxiBiig-nporpamMicTia,  llporpaMu  CkIaaamies 18 KOIKHOTO
THHOPOAMIPY JleTaied. CyYdcHl KOHCTPYKINT MAILMH JISBOIAKTE ONEpatopy  Oe3
NPOTPAMYW  UIRMIKO  HABYWTH  MATIANY  BUMIPAM  KOHKDCTHOL JICTAm 3 YCIva
AONATKOBUMM  napametpamu. /L neoro 1pedi BPYUHY  (HABYWILHAR  PewUM)
IlepeMiC'l'H'I'l/l Kape'l'f\'y 3 BldMipK)Bﬂ.'leldM HAKOHEUHUKOM, ’I'Opl{a}OLIHCb B TQUKAX
[(IOBEPXOHb, HKI HEOOXLAHO NPOKOHIPO.oeatn. Mawunna «3anam’srosye» ul pyxy |
3aMTACYE 1X ¥ BHINALL KepYKMIol Mporpamu, AKY TOTIM BHKOPHCTOBYIOTh AnA
BUMIPIOBAHHA LMX AC1AIICH.

[NpH HeodxlaHOCTI nporpama 3zanucyeTbes B Ham'att EOM [ woke OyTH
EMKOPHCTaNA HCPC3 OV Ab-SKHHA NPOMIZKOK Hacy.

Prsromammin koncrpyiiii KBM  pozpizngornes MmO TOYHOCTI BUMIPKIBAHD,
POZMIDAMY ACTANCH, AKI MEPEBIPAKITLCS, CTYNSHK) 4RTOMATU3AIlT. CnoudaTky BOHM
CTRBOPIOBANTMCA Hd OCHORL TOMHUX TPHAAAIR 00 KOOPAMEATHO-PORTOUYBANLHWX
BEPCTATIB 1 JTHILIE MIZHIINE OTPUMATA OPHIHANKHE KOHCTPYKTHBHE O(JOPMAEHHS.

Kpiy BHMIPKOBAHE, KOOPAMHATHO-BUMIPHOBAIBH] MALIMHH 3HAXOUS (b LWIHPOKE
JACTOCYBAHHA  UPH  DO3MITUI  KOPHYCHUX ACTANEH., AKE BOHM 3WICHIOWIL 33
nonepeaHbO CKNAISHOK TPOTpaMonD.

3.8 Undposi npuiaau

[ Tupport Mpana M Ba RIAMINY BRI NIKAALHKMX A03ROIAOTH 313410 TTHRHIIMTH
TOUHICTE 1 NPOAVKTHBHICTH KOHTPONKHHX  OOEPALIA | BUKIHUHTH 3 TTPONECIR
BUMIPIOBAHHS HOXHOKY ONEPATOPA.

Cepeil ICHYHOUMX METOUIB 1 CHCIEM ABTOMATUYHOIO BHMIPKIBAHHA 1IEPEMILIEHD

HAUOLIBLIOK) TOUHICTK) XAPAKTEPHAYIOTECH QOTORIEKIPHYHL 1 THAYKLIAHI IIPACTPOI.
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[lepw npawtordTH 32 NPHHUMNOM BUKOPUCTAHHA ABOX [NepPIOAMYHUX LKA
(pyXOoMOI 1 nepyvxoMoi) 214 oTpHMaHng ycepedHenol 1HopMauli Opo X B3acMiie
NONOKEHHA. Bucoka po3ainbHa 31aTHICTL ONTHYHUX BUMIPIOBATbHUX NPHCTPOIB |
YCEPENIOBANLIA A4 OBOX CRUIBIC TPAUIOIOMHX NEPICAN'IIIMX WKl 1odpe
OOCANVEOTLCS R MYAPOROMY ARUIIU 1 AO3ROIKIOTE 3UACHIORATH MIHIHHT BUMIPIORAITNA
3 TounicTio A0 0,1 MkM, a kyToR1 A0 0,277

PacTposl MyapoBi JaryMkn 3 1AGDPOBUM 1 AHIIOTOBUM BUXIOJIUMA BCE 1APINE
JACTOCORYIOTLCA B CUCTUOMAN TTRPArpaMioro KCpPyRAIItIA ML”T&HO})IISaJII:III‘IX BC])CTEITiB, B
BACOKOTOYHUX BUMIPHIBILHUX CHCTEMAX Td 1H.

3A0eKHO Bl XAPAKIEPY BINIMBY HA CBITIOBHE NHOTIK POIPIZHSOTE LIPO3OP! 1
Bladuerl pacipu. TIpo3opt pacipu npescrasusOrs COB0K) CHCIEMY 1IPO3OPUX |
HEeNpO3opUX enemMeHTIB. BIAGHBHI PacTpH BHKOHVKITLCS ¥V BHMMAL PeLIliTOK 3
QIEMEHTAMH, L0 J3ePKAIBbHO BIADUBAK L CBITILO.

[‘eOMeTpU'IHA CTPYKTYPA €1eMEHTIB, LLO YTROPKKITE PACTP, MOKE OVTH PIZHOK.
[{a puc. 3.11 nokasani ACAKI THMH pacTpiB, WO 3aCTOCOBVIOTLCS B MVApPOBHN
PACTPORMX JATHHKANX TTOIMIKCHHA mapanciniinii pactp (pue. 3,11 a) 3 nermpozopumn
MTPAXaMH. Y NEHTPAILHOMY PAIAnbHONMY pacTpl (puc. 2.11 O} Henpoop eneMenTH
POSXOAATLEA ¥ BHTASAT OPOMCHIB 3 OANOFO HCHTPY, ENCMCHTH NCHCHTPAILIOTO
pamaneHoro pactpa (puc. 211 R} ¢ A0THYHMMH 10 ASIKOT OKPYIKHOCTI Manoro
PAAIVEY. SKWO 3K QUEMEHTH PACTPA BUKOHAHL ¥ BHILIAM KOHUEHTPAUHHX KlIEUb, TO
Takui pactp Hazueaersca klupuesum (puc 211 1} Pacrpn moxys Oyin He TLIbKY
ONOCKMMH. SKLO eNeMeHTH pacTpa HaHeCceH! HA NOBEPXHIO UKAIBAPA, TO BUXOAUTh
unaiHaprusuid pacrp (puc. 2.11 1) B upuHunnil pacip M0OKHa HAHECTH HA DY ib-HKY
OBEPXHE.

CrevMonTH pacTpa 3a3pHyai NANOCATHCA 3 NOCTIAIMM JIHIFHAM ad0 KYTOBHM
KPOKOM, B 1ThOMY BHNAAKY PACTPH ¢ perviapiunu, Oaiax ICHYIOTH PACTPH 3 MTHTARNO
MIHIMRHX KPOKOM (prac. 3.11 &) 1 HaBITE 3 X4OTAYHHM POSTANIYRAHHIM OKPEMHX
CMCMCNTIR,

(JCHORHAMY ONTHUHAMMW XAPAKTEPHCTHKAMH BUMIPHOBANLHUX DACTPIR € KPOK 1
CBITIIOCKIE. 3a3BUuall B MyapoBHX M3T4MKAX 3aCTOCOBYHITBCS PACIPH, ¥V SIKMX
WHPAHA 1PO3OPAO  WITPHXA JOPIBHIOE LUMPHHI HELPO30POL0. 10010 pacipu 3
CBITIOCKIION, PIBHOW 172
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3.9 BHCHOBKH

PO3rnABYEIUK PI3HOMAHITII COOCOOH aBTOMATH3aUll KOHTPOMABIMX BAMIPIOBAIIL
1 RpaxyRaR CROAMEY FCOMCTPIIG ACTAN «CTiTKa 33108 audy3opas Gviio BUPINICHO
zacToCyRaTH KIBM 208 KOnTpoaro reoMeTpii nomatok, O1uMM 3 BIAOMUX BUPODHMKIR
¢ (npma Wenzel. Tak ix KBM Wenzel XOrtit 55 [302 6] npusBayena s
BUMIPIORBANNA JIHIAHUX | KYTORHX PO3MIPIR, RIANHIACHL (JOPMU 1 PO3STANTYBANNS
(HOBEPXOHb JETAICH PIIHOT FEOMETPHYBOT (OPMM, KT BAKOPHCTOBYHOTHCA B PI3HUX
ray3iax MawrdHOOY gy BadHA. PoO0Ta MAWKMHK 3aCHOBAHA HA KOODAHHATHUX BHMIPAX,
TOOIO LIOUEPIOBOMY BHMIPI KOOPUAHHAT JEHKOI0 YMCHA TOUOK HA HOBEPXHI ae1ail |
noAanbloi X MaTemMaTHHOI O0poOKH ANnA BH3HAYYCHHS IOXHOOK HOPMOBAHHYX
[EOMETPHUHKX napaverpis. OCHOBHI TeXHIUHI XaPAKISPUCTHKH MAWHHA HABEAEHI B

Tada. 3.1

Tabmuna 3.1 TCXHIUNGT  XAPEKTCPHCTHRM  KOQOPAMHATHO-BUMIPIORAILIOL

mMainnan Wenzel XOrbit 55

HaiiMeHyBaHHA NOKAZHHKA 3HAUYEHHA
MesKl BUMIPKIBAHD (10 OCHX, MM Ocb X Oce Y Oce 2
300 700 500
Po3MIpH po0OYOT NOBEPXHI CTOE, MM 00 - 1500
Maca MalIueu, Kr 1250()
JlonyeTMa Macd ACTari, KT 300
O0'¢eMHa NoXMOKa BUMIPHOBAHHA, MKM 2.3 — L300 mu
Hdianazon pabouux remueparyp, “C 15-30
Hianazon TEMNEPATYP, upu AKOMY

18 - 22, npW WBHAKOCTI 3MIEHN 13T

3a0C3NCTVCTHES 3a9RICHA noOXUoKA . P
2 oaene 1% Citon

BuMipoBaHHn, "C

Binnocha soaoricrs. %

MaKCHMANBHA WBHAKICTD LIEPEMTLLEHHA PODOUKX TlxoitceTnr yriv

OpTaHiB, MM/

100 300
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5 CMIELUIAJIBHE 3ABIAHHA.
BUCOKOWBHMAKICHE TA HAJWBHAKICHE PISAHHA

Bucokonmuakictic pizannsg (anra, 1HSC thgh Spced Cutting)  cyuacha
TCXHONOTIE JC30R01 OOPOOKH MATCPIATIR, TIPH FKIH INBUAKOCTL pi3atiug 1 noaay B 5-10
a3 BALIE, HIK HPH $BUUdiHLN 00podi.

I3 nanmi wac B TEXHIYHIA NTCPATYP! NPUHHSTO NACTYITHWI po3noua obpodkw
HA BA/IM 3AWKHO BLT IIBWIKOCTL pisadds [ 2]

3RMYAliHg 00podKka  mpn V < 500 mixe;
— BUCOKOLIBHAKICHA 00podka — npH S00 < V' < 10 000 mixB;

— HaaWweHAKICHA obpodka — npu ¥ > 10 000 mixe.

Takuih noaur € 120CHIe  YMOBHMM 1 OlibW  NPABHIBHO  BILHOCHIH 10
BUCOKOLIBHAKICHOI 00podul NpouecH pi3aHHA, PeKUMH AKHX Ha NOPSAOK BHLIE
TPAIHUIHHO 3aCTOCOBYBAHHX.,

Tecopernunum  obrpyaTvRannsy  TISC ¢ sueynyte  akaaemikow B [T
Ky3ncuosum |13] nogowcenns I3MKH  TBCPIOTO Tila MNPO  HHKCHISA  CHCPTIT
amacTranoi AcopMalii mpu NAARHCOKAX TIBAIKQCTAX PU3aHis, HAOMKCHIX MCK]
TEKYYOCTI  ODPOOMKIBAHOMOG  MATEPlA1Y 0 MEKI  MINHOCTI 1 KRAZIKPAXKOTO
PYHHYBAHHT OOpODIOBAHOIO MATEPIAY B 30H] pi3adds. B pesysbran usoro
IMEHLWYETBCH TEILIOBHALIEHHA B 30HI PI3aHHA 1 TEMUEPAIYPA KOHIAKIY PI3ud 3
AETAIO IMEHLIYETHCS .

Ha puc. 5.1 HaveseHa eKCHEPMMEHTAIBHA 3WIEKHICIE TEMIEPATYPU  BLY
WBHAKOCT! Ppi3aHHA, AKY 3anponoHyBaB ¥ 30-x pokax MHHYNOro CTOITTA
C. Salomon.

AEAKOMY  [PAHHUHOMY  3HAUEHHKIO TeMNEpaTvpu B

v

kp - BMIIE AKOT podora
TICTPYMCHTY HCMOKITHRA RIACTLAOK HOrO KaTacTpadinioro 3170y, BITOR TAIOTH AR]
wenakoctl  pizannn Vi, ora Vi o Jllanazon  wenakocieid  pr3asHs. wo
nepeBHIYIOTEY oy . € 30HOK) BHCOKQUIBHAKICHOTO | HAALWBHIKICHOTO PI3aHHSA.
[pannyna menakicTe Vi, BHIIE AKOI TeMmnepaTypa NOYHHAE 3HHIKYBATHCA,

3ANEHKNTE Bl psay (PAKTOPIB, &€, Nepw 33 BCe, Bl MILUHOCTL 1 TEIIIOPIZHUHNX
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5.2 Cuan 1 NOTYKHICTL Pi3aHHA

Ayske BaXKMHRY ponb ¥ QIZUHHHEX TIpouecax B 3011 pizania npy HaJlWBHAKICHAH
o0poliu rpaloTL CcUTH ITepIti, B ¥MORAX 3RAUAKNOCO pi3anisg ROIM  abCOIIOTIHO
fezHauil, NpY HAJIWBHAKICHHA cknaaaots 10 30-30% sia £,. Jdaa pospaxyviKis CHNH
tHepLil MOKHA ckopHeTaTUes (hopmynoto [21]:

- pViabcosy pVistcosy
'ocos(B—y)  cos(B —y)

e p — [ILIOTHOCTD 06[)36'{[1'“ BAg€MOI Ma’repu ana:
V  cropoceTh pe3anis;
a, b = COOTBECICTBEHHO TOILLHHA K LIJHpMHa Cpﬁ?ﬂl
Y TICPCAHKAR ¥roa,
B1 — Ky 3cyBy,
S nonaua;
t ravbrua pesatus.

Adas BMNAAKY TOYIHHA CTalW TBEPAOCMNABHMM pi3UeM MOMKHA OTPUMAaTH
37A4CHIA CHA, Wo Hapeacnl g Taon. 3.2 |106].

Po3paxvHKH NOKa3vKOTb, WO BHTPATH €Heprii Ha MNOAONAHHA CHA 1Hepuli
CTAHORAATL Oau3bko 0% Bid 2aranuuoi cucprii npH wsKHakoctax 10000 wixe 1
OPAKTAYIG PIRHI 1ICT NOTYANOCT pk 30000 wi/xe [15].

HascacHi na puc. 14.7 zancknoeti P, = f (V) martsepakvioTs I¥MKY Npo TC.
WO 414 O11bl) MILHAX MATEpladie MIHIMYM CHINH Pi3aHHA Oy Oe 3MILLYBATHCA B 30HY
SI1b1U BHCOKHX LUBHAKOCTCH, OCKINLKH B ULOMY BHTTAOKY BHLIC PIBCIL CH PI3aHIiA |
TCPIUANE CRITAA0RA NOUHIAC NO3HAMATACA NPH GIALT RUCOKKUX HIBHAKOCTSX,

SHHKCHNIA NHTOMHUX CHN TTPA3BOAHTDL A0 3IHACHIA NOTYIKITOCTI pizalisg, Xoua s
AOMY BOHA JA0CHTEH 3naund (pue, 5.8). 3a nanuma ipma «Jlokxins (CHIA), mpu
oOpobul ctanu 43 (t =05 vnm, s =5 Mmob, ¥V =5 MXB), MOTVRIICTL pi3ania
nopisHioe 647 kBt, a npi 0000 mixa — 161 kBT [18].
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| 30Ha OMIABNCHHSA NOBCPXIIL WAPIE CTPYIKKH,
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II  z01a MORHOrO ONNARIACHHSA CTPYIHKKW,

[Tl = TeMmepaTypa NAABICHHA CTENI

PucyHOk 510 — 3MIHM TCMTICPATYPH CTPYRKH TIPH HETIBHAKICHAR PL3aHH]

xposmomoiudaenosoi cran AlSI 4340 [19]

Temnepatypa pUoKY4ol YACTHHH  (HCTPYMEHTY  3POCTaE 31 30L1bLUEHHAM
LWIBHAKOCT] PI3aHHA. X0Ud 1 B 3HAYHO mMeHwid mipt [15] Y psa BHNAuKIB 1aK0K €
BUCOKOKO TeMNepaTypa Ha NOBEPXHI fetani. [ak, NpH HAAWBUAKICHOMY TOUIHHI
3arapToBaliix craneil 3adiKCOBall0 MOSABY «OINOro Wapy» B MOBEPXIIEBHX LIApax
neTanm, SKWI CRIJTTATEL 1IC TIMTLKA PO NAA3RHYARN0 BUCOK Acdopmarti, a Takow o
MOWKTTURAX (PA30RMX NCPETROPCHIIAX,

30auiNA  THTCPCC MPCACTARIAC RTAMB BHCOKMX 1 TTAMBHCOKAX  ITIBHAKOCTCH
pisanna ng oponccn Acopvaini 1 TCNIOYTROPCHNS B 3011 00pobkn, |lpuitngTo
BBAKATH [22]. 110 1py NBOMY BHACHIOK BENAKOL THTEHCHBHOCTL TEIUTORMAIIEHHT
NPUKOHTAKTHI WAPH 3ar0TOBKH 12 THCIPYMEHTY HAIPIBAKTBCH NPAKTHUHO MUTTEBO,
4ac KOH1AKLY € BeitbMy Maanm (107-10% ¢) | npouec HAAWBHAKICHOIO pi3aHHs €
aniadarnuHuM.

[Lsnakicrs uedopmanti BH3HAHAETHCH 3ANEIKHICTHO!



124

EJ

v 38(9"_.,—6) 4,65 : (4,659)], (5.9)

= - 9, T -
0,215akz B, Pecosy " @aa

ac € TeMncpaTypa pizanns;

By TCMACPATYPA TUIARACHHS 0OPOOMIBAHOTO MATEPIANY,
Ko — KOSDILIEHT HOTOBLUSHH CTPYVIKKY,
Pe — kpuTepiii llekne.

Qckiaeky - pisganna (5.2)  RPAXORYC  YMOBH  IOKAM3arui  TCNOOTH R
OPUKOHTAKTHUX 114PAX CTPYKKH 1 TENNOBLABSACHHS 13 30HH NJACTHYHOIO KOHTAKTY,
32 JaHHMH poGoTH [22] po3paxoBaHl 3HAYUEHHA &' OPH HAAIBHIKICHOMY Pl3aHH]
achopMOBaNMX amIOMINIICBHN cniaeie {pac. S.11) o mopisnasnl 3 TCMACPaTYpoIo
PI3aHHA, KA BUMIPIOETBCA METOAOM NPHPOIHO! TepMonaphi. Bravo. wo TeMnepartypa
31 30IALWCHIAM WBWAKOCTI PI3anig 301wy CcTLCA, aCHMNTOTHYIIO NAGTHKAIONHCD
[0 TEMTICPATYPHY naracnng 0dpodmosanoro Matepiany (923 K),

[HevakicTe acthopmawi vakcumamsna npd ¥V =45 =50 mic, npn ubowy
BIAOVBAETECA TIOMITHE 3HUJKEHHS 3POCTaHHA Temmeparypd pizadHa [22]. [lpn
(04N BWIOMY 3GUIBLIEHHI WBHAKOCT] PI3AHHA € 3HMKYETBCH 10 Hyud npu V = 100
M/C, 110 BLINOBIAAC YMORI ¢Tabumisaini temnepatyph, Hpun V > 100 mic 1RRAKICTEL
nehopMarti - nadyrac  RUTCMHMX  3044CHEL, ITIO RITAORLANO AO0 NPHHNATHX 118
OTPUMAHNS 3CHKNOCTL (5.2) ¥yMOBAMKM NOUOHOCTI TCMNCPATYPIOTO TOA 1 OIS
MIBHAKOCTER TeYll B TIPUKOHTAKTHHX [11APAX CTPYEKK BLUIOBIIAE 4MIHI HAUPAMKY
TCIAOROrO NOTOKY 1 HOrQ KOHUEGHTPAIUT B TOHKUX THAPAX PUKYYOrQ 1MCTPYMCHTY ]
30UILIIEHHS TEINOBLIREIEHHT HEPSS SAJIHK NOBEPXHK) PUKVYOIOQ KIHHA B JI€TAIb.
TaKkuM UHHOM, YMOBHOK) MEKEK) BHCOKOLWBUAKICHOIO DI3AHHA, IPU SIKOMY HACTAE
PI3KE 3HHIKEHHA 1H1EHCUBHOCLI HAPOCTAHHA TEMLEPATYPH PI3AHHA. MOKHA BBAKATH
(WBHAKICTb PI3aHHA, BIAMOBLIHY MAKCHMYMY LUBHAKOCTI AepopmMauli TPHKOHTAKTHHX
WAapts CUPYKKH, 2 HAUUBHAKICHE Pi3aHHAa AK adladarnuduil Lpouee 3UIHCHIOEbCH

HPH WBHAKOCTAX (1T€MUEPATYPAX ) PI3AHHA, WO 3ade3neuyors £ < 0.
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BUCOKOLWIBHAKICHOT OOpOOKH KAPOMILHWUX HIKENEeBUX | THTaHOBUX cniaei. /s
ULOTO BHOAIKY HEOONIAH] JOCHLAMENNA 3 BHKOPHCTAIA HOBHAX  CYYACIHIHX
{HCTPYMEHTAIBHUX  MaTepianiB, TaKHX AK MIHepanokepamika, KIOapHT Ta I(HLWIMX
HAATEEPANX MaTeplaniB, WO MAlOThb BHCOKY TeMnepaTypy KpacHOCTIHKOCTI | Many
XIMIMHY CROPTHCHICTL 3 00pobMmoratami MaTepiaiamu, OJ1uM 3 NCPCNCKTHRIINY
HANPAMKIB B OOJACTI  RHCOKO- 1 HAANIRMAKICHOTO PIsdiiig ¢ BAKOPHCTAHIS
'C(liC}CI'I’IBH[/I.‘{ TEXHONOITYHHUX MACTHIT 1 MC'I'[),-'II'B OXO N UKEHHS K MOZKYTE SHHEHTH
MCEKY  BHCOKOUIBHKICHOMO  PI3dnnsg A0 PIRHA  pargonansunx ado  TpainyHuN

TEMIEPATYP BKCIVIYATALUT THCTPY MEHTAI bHUX MATEPIAINB.

5.4 3HOWYBAHHA | CTIHKICTH IHCTPYMEHTY

Crcundpixa vexaniaMy 30OWYBAHNA  HICTPYMCHTY [OB'A3a1la 3 BHCOKHMH
TCMOCPATVPAMH A NNOUAAKAN  KONTAKTY 1 MAIUM  HacOM  KONTAKTYRAlNA,
BincyTHICT HAPOCTY, 33aCTIHHOT 30HM 1 3MUIHEBHA METUNY B 30HI OIACTHHHOTO
KOHTAKTY MIABHIYC THTCHCHBHICTL QarC3ANNAX 1 Uy 31H1IUX. MPOICCIB; RUHIKAC
3HAYHHIA 3HOC KOHTAKTHHX MAiT4HYMKIB noOIM3y plkydol KpOMKW. J[HHaMmika 1
IHTEHCHBHICTD 3HOLWYBAHHA NDPKM 3BHYAHHUX 1 HAUBHMCOKUX (Benwkux B 300 pazs)
WBHAKOCTAX [IPH (HWKX PIBHUX YMOBAX MOKE O¥IH NPHOIIM3HO OUHAKOBOKY a0
TPOXH OINLITUC BHCOKOI B OCTAHHLOMY BRUTAIky (pue. 513, 514}, Zaacxnoen T =
f(V,s) MOKYTb MaTH NCPCTHII, TIONOKCHHSA SAKOrQ BH3HAYACTBCA BIACTHBOCTAMH
00pOONKBAHOTO MaTepIaay | ¥YMOB 0OpoDKA.
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MaTeplany HAa OCHOBI KYOIYHOro HITPUAY Oopy (KISOPUT) HaBeaeHWH Ha puc. 3.15,
NOKA3VC, WO PaLionankill WRHAAKOCTI PI3aHHA AKAPOMILIIMX CONABIB IHCTPYMEHTOM 3
CTM MokyTb O¥TH niasHwLeH! B 20 1 Oinblie pazie B NOPIBHAHHI 3 TBEPAHM CNABOM

3a paxXYHOK BHKOPHCTaHIIA edeKTIB BHCOKOLWRHAKICHOT 00posKH,

Im
00 J’I?_. ”f Lm 1100 1 :
AN 4
3 P : .
\‘ ; 1 ZH11
A\ LONREA] T !
ﬁ >
1 17
m — 3 4 iy ¥ 10 f 3
i R
1 \,l 131
1 \ L~ ;
4
: l] : Vuieun f S Mwob
100 1000 10000 0.1 5.0
a 6

I V=250mxB.2 V=400.3 V=800.4 [600m/xB.

Pucyrok 5,14 JancknicT wWAAxy pizanina [ 1 raddung aynkd A na nopeanin
OORCPXIN BIA NIBMAKOCT! pizariia (a) 1 moaayqi () npu (Pppezepyramn ctaan Ckd3

(nmuacruua 3 teepaoro ciuasy L2025 ¢ =5 mm, 8 = 1,5 mm) [26]

[lpu ubomy 30eprIacTbCs 3AIAILHHA IPHHUHIT MIHIMI3AULT 1HTEHCUBHOC T 3HOCY
[HCTP¥MEHTY NPH MERHHX ONTHMAIbHHX WBHAKOCTAX | TemOepaTvpax Ppi3aHHA,
po3podncunit B npauax A. . Makaposa i1 C. C. Cuaina.

Jdag zalesnenenna  BHCOKOT CTIMKOCTI PIKYUT THCTPYMCHTH  OCHATIY IOTHCA
3MIHHUMH  NAACTAHAMA 3 TREPAWMX  COJ4RIB 3 QUrdTOIIAPORUMM  NOKPHTTAMHK
MINCPANORCPAMIKQIO 1 HAATRCPIMMH  MaTepianaMu, Jaa aveumcnng  guedanancy
KOPTIYCA THCTPYMEHTIR, 8K OOEPTAKITHCA 4 BMCOKOKY NIBHAKICTK), BHKOHYKITHLS 73

JIENKHX CICIABIB.
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5.6 BUCHOBKH

BucokowHakiCHe pi3anniAa 0a3ycThLed, Mepul 3a Bee, 11a CKopoell KibKOCT!
TCIAA, NO HAAXOMWTEL B THCTPYMCHT 1 3HIKYC HOTO PIkydy 3aartiicth, Qmicio 3
OPUUMH ILOTO, NOPS 3 TICPCXOAOM BIJL NAGCTHUHONO PYHIVBAHHA 0 KPHXKOTO,
JOKANZAINT (1AaCTHYHOT ehopyalil B MAIHX 00CHSIax 1 IHTEHCHRHHM POSITPIBOM
KOHTAKTIIUX IIIapiB £ TC, I IIIBI1,’II{iCT|a n(},-'la'-li TTCPCBHITLYC IUBIrI,TU{].CTI: nonmwmpeHnsg
Tenna B 00pOOIIHIBAHOMY MATepiL. [HCTPY MEHT BHIEPEDKAE TENIIOBL NOTOKH B 30HI
'.%C}"B}" l BEIIMKA HACTHHA TEIIN1A Bi,ilBO,L[H'I'bC)I 3| C'I'I))"H{KOK), HE BCTHUIAKDUH ||epex0,'1|1'ru
B 2arorosky. Came ue 403B0.se BeCTH OOPOOKY 321aPTOBAHMX 1 BACOKOMILHKMX
CTaIeH, He TTODCIOI0INCE BIANYCKAHHS 00podnoBaHO] NOBEPXHI.

3 MEIOK OINMTUMAIIBHOLIO  PO3NOANLY TEINOBHX HOTOKIB B 30H1 0OpobKu
HeoOX1QHA KOHUEHTPaUIA | BIABEACHHA 31 CTPYIKKOK OCHOBHOI MacH Tenna 13 30HH
pizanng. e socsractnea peamizauicio ocnosiioro npunuuny [1SC  pukopueTaiing
MATHX NCPCTHINR 3PI3Y NPY HAABHCOKHX THRHIKOCTAX DIZAHNA, 10 330C3Mmeuye
BACOKI OOOPOTH IINUHARAA 1, BLUTORIAHO, — BHCOKY XBHIHHHY NOAZYY.

Qcrorunit ehext HSC 0C CTIMBRK 3MCINNTCHNE HACTKU MATIRIINONG HACY 34
PANVHOK THTRHCU(DIKAINT PERHMIB OOPOOKK, dane nepin 3a BCE — 33 PAXVHOK
(ABULLEHHS SIKOCT] O0podIeHO] [IOBEPXHL | TOUHOCTT BHIOTOBIEHUX NeTaNed npu
MAKCUMAbHIA SKOHOMIUHIA eIeKIHBHOCTI BUKOPHCTAHHA CYUACHOI'O MEXATPOHHOLO
BEpPCTATHOTO OOAAHAHHA.

HeoOxiaHa peanizauis HacyllHux dakiopie:

a) BepcTaTHe 001adHAHHA MOBHHHO MaTH LWBHAKOCTI O0EpPTAHHA LINHHIEIS
12000 ob/xp mpH wexakoeTax noaaw 40-60 MAB | WBHAKOCTAX LBHIKKX
acpeMienh 10 90 MAXB, BCPCTATH  TORMHINL MATH  DABMIICHY  KOPCTKICTH
TEMNEPATYPHY KOMTICHCAINIK, OCHANYBATHACH 3aC004MM TEMNEPATYPHOT cTadimsanii
mayEAcaa, 3abC3NCUVRATH TOUNICTEL TOSHILOHYRANNS TIPUROIY Do ad Bia 5 no 20
MKM.

0) Cucrema YI1K noBuHHA Maru BUcoKy wenAKICTe 00podsn kaupis (B1a 00 1o

200 kaapis B CEKYHAY) WA 3aDE3MICUEHHA AYKE MULUX [EPEMILEHD 1PH BEINHKUX
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XBHNHHHHX M0Jauax, [PHCKOPEHHAX 1 ranbMyBaHHAX NpH oOpodul (PacoHHUX
(KYTOBHX) NOBEPXOHL.

B) PIKYYHH THCTPYMEHT MOBHHEH OY¥TH OCHAWEHHMH MaTepialaMH, Lo
3a0€3Ne4VIOTE BHCOKY 3HOCOCTIAKICTL, TENNOCTIAKICTL | HAZIAHICTL NpH podOT! Ba
RMCOKHX HIRMAKOCTAX Pi3aniis,

M TOTOMDRNAT  INCTPYMCHT, NIO 3a0C3NCUYe  HATURIG KPITACHIS  PIKYYOT
YACTHHH, HIOBUHEH MATH MIHIM@IEHE OWTTS, BIOpAINT 1 MOKIMBICTE JIHHAMIMHOTO
Oataucyranng, 30uLmenna aMmnmtyan outra 3 0,005 710 0,02 Mrv mpussoanTs 10
FPOCTAHHSA  THTEHCHBHOCTT ZHOCY HE NOPAJIOK, /UIS  BUCOKOWBMAKICHOT 0OPOOKH
HEOOXIUHO BUKOPHCTOBYBATH KOHYCH HSC, 511 00paHi B 3a1€HHOCT] Bl I'DAHHUHHX
3HAYEHB O0OPOTIB LWITHHAEIIA,

A) YMOBH OXONOIKEHHA 30HM PI3aHHA BH3HA'AOTHCA HEOOXINHICTIO WBHAKOTO
BHAUAIIEHHA CTPYIKKK 13 30HH PI3AHHA | 3HHKEHHH BHKPULWIYBAHHA PL3a1bHOI KPaHKK
RHACMINOK LHKAUIHOCTI BNAXBY HarpiBy. Ll ¥MoBei B 01.161OCTI BUNAAKIB B1INOBIAAE
nopITpANC obaypanlia 30HH pizannsg ado cvxe cnektpooxoieaacnus (CEO) npw
OXOIIOURCIIIT 3011 PIBAHHS 101H130RAITMM CTHCHCHUM NORITPAM |215];

€) MOKIHMBOCTI Ta YMOBH 3aCTOCYBaHHs CAM  CUCTeMU npy CKNdaHHL
KCPYIOUMX MPOrPaM BUSHANATOTLCS PCami3diicio NPUHIHTY MAIHX TICPCTAINR 3pIsy
OpPY RMCOKUX [IRHAKOCTAX PI3dHHA 1 ronayvax. [lpu sprsasHa, oOpodul OTROPIB, nasis,
KVTIB, (ACOHHUX  1OBEPXOHBE  HEOOXIMHO  BUKOPHCTOBYBATH  ABTOMATHYHE
3IMAMKYBAHEA  TPAEKTOPIH 32 paxyHOK HADOPy cuipaibHol  (1POXOiMaIbHOT) |
eKBIAWCTAHTHOI OOpoOKM, 110 BHKIOUAE pi3ke 3011bIEHHA NEPETHHIB 3pI3y |

HABAH TAXKEHHA HA PUKYUHH IHCIPYMEHT.
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6 OLIHKA OYIKYBAHO! EKOHOMIYHO! E®@EKTHBHOCTI PO3POBKU ABO
3AXOAIB

PozpolKa TCXHOAOMIHIOTO NPOICCY CKAAEA 3aMa4a, OCKINLEEN CTalh MOWRe O¥TH
BUTOTORCHE PIIHMUA CTOCO0AMA, NPH BUKOPHCTANINT THX YA TNUKUX TCXHOAOMYIIAX
HPOLECIB, 3 RUIVYEHHSIM  PI3HOMAHITHOrO  0DIdAHAHHA.  TOMY  4H4CTO  BMHMKaF
HCOOX1TINCTL B NPHAHATT PIUICHL MOA0 ONTAMAILHOTO BUOOPY. (JnnnM 3 KpuTCpiie
ONTUMANBHOCT € EKOHOMIYHA e()eKTUBHICTD.

LIpoBeaemo [HOPIBHSIHHA BWIDAT 1Ipd  00podul 3ar0TOBOK HA  CBEPIMNBHIH
onepauli 60 1P BHKOPHCTaHHI pPadlaibHO-CBEpWLLIbHOIG eepcrata 2M3S abo npu
0dpodul Ha ceepanuibHoMY BepeTaTi 2 YITK 2MS53P2.

BuznauenHns exoHOMIYHO! epekrnBHOCIT OyieM0 NPOBOLUHIH 32 HACTYIHOK
dopmynoko:

E=(C,-N+Ed L, -n)—(Cy-N+Ed- Ly ny), (6.1)

de C; 1a Cy — TexHONOruHa cOOBAPIIiCTb OOPOOKH OUHIET 3aI0TOBKU 110
(EPHIOMY TA APYIOMY RAPLEAHTY Onepani;
Ed = 0,15 nopMatiehmni koediuicnt e(peKTHEHOCTI,
Li; = 82 000 rpH — wiHa ogHoro BepcTata 2M35;
L, = 145 000 rpy - uiHa oanoro sepctata 2MS5MD2;
N = 10 000 — piusa nporpama BUrOTOBIEHHS e Taneii,
ny Tan, HHCI0 0AUHHUL 05JaaFaIA A7 NCPWOTO Ta APYIOro BapianTy.
A1t po3paxyHKy cooiBaprocTt 0OpOOKH OUHIET 3aI0TOBKW N0 KOMKHOMY [ -MY

BAPIAHTY BUKOPUCTOBYETHCH POPMYIA:
Cj = (3]’), + 3Hi + Ei + ﬂi + Ii + Ai + Oi + P]) o . (()2)
A€ B AYKKAX CTOATH HOPMA BUTPAT HA OIHY BEPCTATO-XBATHHY (18 CNPOLICHHS

— Ha OAHY XBHUNHHY HOPMH LUTYTTHOTO Hacy — &y a00 Eyppmyc):

— 3p; — 3apoITHA 1IUTETA OCHOBHUX PODOYKX,
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— 3H; — 3apo0ITHA (LI1ATA HAIAAYMKIB,
E; BHTpaTh Ha cNCKTPOCHCPrIO,
— [1; = BHTPaTH HA IPUCTOCYBAHHSI:
|, BHTPATH 1A PI3ATIBLIIKHA ICTPYMCIT,
— Aj — amopru3aL,
0, BHUTpaTH Na OOCTYTOBYBANIG OOMAANATIIA,;

— Pj — BnuTparu Ha pemonT O0NANHAHKS.

Ao 00poOkn Ha sepcrarnt 3 YK npuiimenmo pospsa podorn 4. a ans sepcrara 3
PY¥UHHM KEPY¥BAHHAM — 5. 3IL4HO LUMX PO3PHAIE PO3PAXOBYEMO 3APOOITHY LLIATY
OCHOBHHUX pod0'HX 32 (hOPMYNOHK:;

. no .
_ . 3
3p =31+ = =37 Kn, (6.3)

ae 31T  TapadIa XEHIHNNAG 3apadiTHa nnata poda1oro (NpUAHATOrO ¥ NpPoeKT!
PO3PALY) 3 YPAXYBAHHAM HA4MCNeHb Y AIOUMX Ha Oa30oBoOMY MIANPHEMCTSI
po3wHKax. 3T; = 6,46 rpuixe. 315 = 5,24 1puixs,
KH  kochuucnT NneperRUKONANNSA HOPMHA,
17 — BLACOTOK 11€PEBHKOHAHHA HOPMU,

BianosiaqHo wis S-10 1a 4-10 po3paiais OTPHMYEMO:

3p, =6,46-1,2 = 7,75 rpH /XR.
3p, = 5,24 1,2 = 6,29 rpH/XB.

1Hanaauk Ana CBCPpANUILIIOI FPYTTH BCPCTATIB MATHME § po3pad, 3riao
pO3pany, 3a PopMyaoo (6.3) pO3pPaxoRYCMO HOro 3apodiTny nuaTy;
3H, = 3H;, = 6,46 - 1,2 = rpa/xB.

[TpoBOLUMO PO3PAXYHOK BUIPAL HA SHEKIPOSHEPLIKD, 32 000Ma BaplaHIamy,
3a popMynoro:
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YN-K, Ky C |
E.ﬂi = , ‘\64)
60
de Y N — cyMapHa nOTYAHICTb ENEKTPOUBHIYHIB BEPCTAIA,
Ki=07 1a K, =07 KOCUUIEHTH, N BPAXOBYIOTL  BIATIORI IO

EMKOPHCTANNA CACKTPOARHTYHIB MO MNOTYKHOCT! TA TTO Hacy,
C=2111pu — sapnicrs 1 kBru enekrpoenepiil y ail04MX HA HaHuH uac
PO3UIHKAX.

7,7-0,7-0,7-2,11 TpPH
S = 50 BT
85-0,7-0,7-2,11 rpH
B = 50 T

[Hopsu BUTPaT NO CTATTAX oGnaInaia;

_ (Il : 115' LL (()5)
Fp-60 ' '
@y 1151
L E— 6.6
O="Fne0 (6.6)
a;;'l.IS'I_L
P=——, 6.7
Fii- 60 (6-7)

Ac A BMTpPaTH 11a aMOPTH3AWIO 0dNaaNania;
@, = 15% — upougHTHE BIAPAXYBAHHS BlY OAIAHCHE BAPTOCTT ODIAAHAHHSA,
I 6Hamancna gapTicTe o0nmaananmia;
O — BHTPATH HA OOCHYIOBYBAHHS OOIAAHAHHA,,
t, = 0.5% nponcuTie RIAPaxXyranns B 0aancle raptocTi obnannanns,
- = 4.5% npouenTne plapaxyeauusa ela HadaHcle RapTOCTI OdnaaHANNISA;
P — Bnpartv HA pEMOHT OMIIAIHAHHS,
Fa = 4015 roa/pik  miACHHA piunui dona podoTu odaaanans.
BianoeiaHo BHTPATH Ha aMOPTH3ALLIK0 00NaTHAHKHA:
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0,15 1.15 - 82000 Ko

T T
0,14 - 1.15- 145000 KO
e 4015 - 60 = e

BlanoeiaHo surparn Ha o8CIyI0BY BAHHS 0OJAMHAHHA:

0,005-1.15-82000 K0T
T mnee e
0,005 - 1.15 - 145000 Ko
Or = 4015 - 60 = Bote

BlanoeiaHo suiparn Ha peMOoHT 0018 AHAHHA!

P 0,045 -1.15-82000 1762 Kon
L 4015 - 60 - XD
p 0,045-1.15- 145000 2 115 KoM
¢ 4015 - 60 - XB

Ockiabkd 0oOpodka Ha AaHIA  onepaull 30IACHIOETBCA 3a TPH [EepexodH
(CBCPANCHIS,  3CHKCPYBAHHA,  PO3TOPTAHHS), TO BHTPATH &  IHCTPYMCHT
BU3HAYAKTLCA 33 POPMYNON:

KOII
| =0,258+0,214 + 0,214 = 0,6865. (6.8)

Blanogiano 10 4ucia aetaneii B 1IPUCTOCYBAHHT BH3HAUAEMO BHIPATH HA
CHEUIANBHE LIPHCIOCYBAHHA'
[, = 0,0703 kornixe,
-1, = 0.0529 kouise:
Po3paxoeveMo 3a opMynow (6.2) TeXHOMOr'IHY COOIRAPTICTE AMA KOMKHOTO

BapIaHTy onepauli.
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C; =(7,752+ 7,752 4+ 0,133 +0,0703 + 0,176 + 5,272 + 0,196 + 1,762) - 10,87
= 257,749 kom.

C, = (6,288 + 7,752 + 0,146 + 0,0529 + 0,293 + 10,383 + 0,346 + 3,115) - 8,5
= 241,198 Ko,

Bianosiano g0 uuvcina aetaued a1 00podisore BUIHAYAEMO BMTPATH HA
CHELIANBHE [[PHCTOCYBAHHA

- =30 w 3Biaku IT/=0.134 rpu:

- 2=70 wrr 381aku [1:=0.1543 1pu.

Bianosiano A0 NpoRCICHHEX PO3PaxylIKIB, BH3A4acMo 3a opmynoiwe (6.2)
TCXHONOTIMNY CODIRAPTICTL OOPOTKHM OANICT 3aTOTORKH;

Cl1=1(1048+ 155+ 1253+ 0.134 + 0.686 + 1.44 + 0.048 + 0.43) X
X 7.3 = 130.42 rpH.

C2 =(1.048 + 1.55 + 15.32 + 0.1543 + 0.686 + 2.15 + 0.05 + 0.65) x
X 4.08 = 88.16 rpH.

[TpoBOUMMO  POPAXVYHOK  HEOONIAHOI  KLIBKOCIT  BEpCIan  3riuuHo
HPOeKTOBAHOIO 111 BUXOISIUN 3 BIACOTKY 3ABAHTAAEHOCT] HA orepauli, 3a (JopMyJIoK)

(6.12):

L -« {(6.12)
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4.08
N = % = 0.06

3riiHO PO3paxyHKY NPHHMAEMO KINBKICTb BEPCTATIB — 1y » = 1 BepeTar.

3a dopMyroIo (6.1) BU3HANACMO CKONOMINBY CPCKTHBIICTL!

3 = (130.42 - 3500 + 0.15 - 20000 - 1) — (88.16 - 3500 +
+0.15-29900- 1) = 146425 rpH

| [poanaui3yBasuy PEIYIILTATU POIPAXYHKIB MOAUCIHBO 3POOATH BUCHOBOK. IO
00poOdKa 3210108KH 32 NPOEKTHUM TTT eKOHOMIUHO BUITAHIWA, HIK 31ITAHO BUXIAHOIO
TIIL.



140

7 OXOPOHA TTPALII

OcCKIIbKY TeMa AMNAOMHOrO NPOEKTY nependavae po3podry TEXHOMOTHHOIo
npolecy BAroToelenna netani «CTiHka 3aan. audy3opa» Ta 1WIKHX AeTATEH. TOMY
HH/KUE PO3NIAHEMO NOTEHUIAHI HeDE3NeKH, WO MOKYTh BHHUKATH B NPoUEC] podOTH
Ha MexaliiiA ANBHKLL Ta 3axeau 1o 3ade3nedennioc Oe3nekH, BHPOBHH'ION
CaniTapli, FIFICHK Npalll 1 NOXCKTOT OC3NCKH ¥ BIANORIUIOCTI 3 MCTQIUMITHMK

BKA3IBKAMH,

7.1 Anants noredulitnux Hedesnex

A0 DIZHIHKX Hede3NeKk BIAHOCATHCA, HANPHEIad, MEXaHI3MH Ta MallMHM, WO
PY¥XAKIIBCH, YACTUHU BHPOOHHYOIO OONAUHAHHA, 3AI0TOBKH 1A deranl, wo
pyxawTbea. Mo nopi3ie, TPaBM Ta TMOWKOQKEHHA IWIKIPAHOTO MNOKPOBY MOMKe
APHBECTH Takouk podoTa O3 3axuclinX pykasHub. Jo TpaBMyBanig MO TPABCCTH
podoTa 03 CICINANLIOre OIATY NPH POIRANTAKCIIT 1 33BANTAKCHHT 3aTOTIROK Ta
aeTanedt. | IpHYHHOK MEXUHIUHYX TPABM MOWE CTATH  3aXdPUUIEHHN 3arOTiBKAMM |
ACTATAMI pODOMOTO Miend, opramszanis podouux Micik 0C3 RPAXYBRAHHA RHMOT
EPrOHOMIKH.

YV BUOANKY HEAOCTATHLOI yBArd NEPCOHANLY | [OPYLUCHHS IHCIPYKUIA D1 yac
POOOTH 3 MEXAHIZMAMH, IO PYXAKIBCH. HMOBIPHUMH € MEXAHIYHI TPABMH, ¥WKHOH,
OP13H PIZHONO CTYTIEHKO BANKKOCTI.

VPaKeHHH  €NEKIPUUHHM CIPYMOM, ¥ HACHLIOK HECIIPABHOCT ]
eNeKTpoodNaadHAHHA, HEBHKOHAHHA NPaBW TeXHIKH Oe3NeKH [PH KOPHCTYBaHHI
CICKTPHYHAM 001aa1annay, Wo MOXC NPH3BCCTH A0 CACKTPOTPaBM abo JeTanslioro
HACTIRY,

Ao CAHITAPHO-TITMEHIYHAX HeDE3NEK BIAHOCATHOS!
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— He3a0BI1bHI NapaMeTpy NOBITPAHOIO CEPEAOBHLLA HAa podoUCMY Micul uepel
HenpaeufbHY CHCTEMY KOILAAUIOHYEBAHHA NPH3BOAATH IO 3aXBOPIORAINA Oprailie
AUXANbHUX LUNAXIB TA NErEHIB, @ TAKOX HETATUBHO BNAUBAIOTh HA LLUKIPY Ta 041,

3annIenicTs podotore Micusa 0OpdH  wWnidybadBl Ta NOAIPYRaHIL uepes
HCAOTPUMANTA  CAlTAPIO-TIFICHIMIMX NPAaRMA CAPHMKHISC HA OPralii3M NI AN
MIOpOTCHHY, NOAPASHIVIOUY TA TOKCHYHY JUK);

— HEWCTATHE QCBITIICHHS YEpes BUXLL 13 J1ajly OCBITHBAILHUX TTPAIAUB 13
HCMPARWUALHOTO X pOfSl\~1iIllCHIIH BIMJTUBAC Hd [b}"IIKIlI.OII}'BaIIIIR JOPOROTO ATIARATY,
TOOTO BH3HAYAE 30POBY HPANESLIATHICTh, HA TICAXIKY JIOJIMHY, 11 eMOILHHWA CTdH,
BUKIIMKAE BIOMY USHIPAILHOI HEPBOBOI CHCIEMM. LIO BUHUKAE B Pe3yibrarl
AOKNAUEHHX 3¥CHILD MUIA BUIZHAHHA UITKHX YK CYMHIBHUX CHIHAIIB,

— HENOCTATHE OCBIT/IEHHS MOJKE TAKOK TIPHBECTH 10 30IMbLUEHHA [OMHIOK B
upouect podOTH, PO3LPATOBAHOCT, CIOMIIKOBAHHA,

— NIABHILEHHWH PIBEHb WYMY, WO CYNPOBOMLKYE POOOTY 3HA'IHOI KINBKOCTI
BCPCTATIB, TIPH3BOAC A0 PO3IpaTosatocTi, 30INBIWICHITI0O NOMHIOK, B OKPCMMX
BUMAAKAX 10 MOFIPIICHHA CAYXY,

Ao neuxopi31000ryEnX BeOE3NEK BLMHOCATHCS:

NCPROBO-NCHXIHIT HARAHTAKCINA B HACAIOK CTICHAGIKN BUKOIYRAHNX podiT,
(1) NPY3ROINTL 10 3aXBOPHBEHE 34rdIbHOMO X3PAKTEPY.

— AOBIOTPHUBAIMH AMCKOMQOPT [11il YAC BUKOHAHHA PODOTH B OIHOMAHTTHIA 1103]
CHPUAE  NEPEAUACHOMY  PO3BMIKY  3alA]BHOIO  BIOMIEHHA.  3HWUKEHHKO
NpaUe3naTHOCTI, a MNPH CHCTeMaTHUHIA OesnepepsHiH podOTI NPH3BOAWTHL 10
3AXBOPKIBaAHD LepeePHyYHOT HEPBOBOT CHCIEMH: HEBPUTIB, PALUMKYITTIB,

— MOBTOP OJHOTHMHHX PY¥XIB, AKI [OB’'A3aH] 3 JaraTopazoBHM CKOPOUEHHAM
M A3IB € TIPAYHIIOIY 3aXBOPIOBAHIA KHCTCA PYK (3anascuus Ta nadpakaiia) Ta
3am ACTH, HaOPAKAHIA T4 OHIMIITHA TTanLIuR,

— MABHIIEHE HANPYTd 30PY T4 YRArHW, IHTENEKTYVANBHI HABAHTAKEHHA, TPHRAS]
CTATHYIN HABANTAMCINIS, MOUOTOHINCTL MPAIT APH POBOTI,

BipOriIHICTE 3drOPAHHS, ¥ 3B'3KY 13 HECNPABHICTH) €MEKTPUUHOTO OONYAHAHHS,
HEAOTPUMAHHS, ad0 NOPYLWEHHA 1IPABHI NPOTHIOKEKBOL Oe3nexkn 00CIVIOBYVIOUrY

HNEPCOHAIONM., WO LIPH3BOAHTD O [IOKEHKI.
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He npasunbHi a1 8 HAA3BHUAIRHHX CUTYALIAX Yepe3 HEAOTPUMAHHA NPasH Ali

OpHY NaA3EWIARITHX CHT}-’&UiHX MOHE NPHIBECTH JO MalIKH.

7.2 3axoM no 3a0¢3neHcHNTO OC3TICKR

IO YHUKNYTH MCXENYHUX Ta CACKTPUYIIMX TPARM T uac podoTH 33
OOIAHAHHAM 0epeidauer] 3aXO/H 1O NPOBEIEHHKY HABYAHHSA, NEPERIPKH 3HAHL 3
[IMTAHb OXOPOHH NPAL, HAUAHHA 1LEPWOT MEUHUHOT AONOMOIH 1LIOTEPHLIHM Bl
HELWACHHX BUIALKIE, @ TAKMK [PABWIL LOBEAIHKW 12 (1N LIPH BHHUKHEHH] aBapliiHKX
CHTYaUWli, noe:k 1 cTuxidHax nux 2rianoe HITAOIT 0.00-1.02-05 «Tunose
[OJIOIKEHHA LIPO  LIOPHLOK LIPOBEASHHH HABUAHHA | 1IEPEBIPKH 3HAHbL 3 LIMI1AHb
oxopoHa npaur. ITia 4ac npuHoMy Ha podoTy NpeacTaBHUE CaviKOH OXOPOHH Ipaul
APOBOINTL BCTYTTHHE TICTPYKTAX 3 veiMa ocodamy, Wwo nprudy.In 112 NIANPHCMCTERO,
ITa poBoyovy MICTU BC3MOCCPCHIH KCPIRHUK TIPOROANTEL CMOYATKY MCPRAHIIANR, QA
OOTIM | TOBTOPHMHA, NOZANNAHORMI THCTPYKTaXI. 3riaHo Hakasy wiHICTEpCTBa
OXOPOHK 37opor’s Ykpainm Bia 2lTpasus 2007p. Ne246 «[Mpo 3aTRepUKCHHS
OOPSKY MPOBEACHHA METMYHOMQ OMATY TPALLBHAKIB TEBHMX KATETOPLHY A0 PODOTH
AGIIYCKAK B OCOOM. WO NPOHLLIIA MEAHUHWE 011811 TA HE MAKYTh POTHIIDKA3AHb
10 Wel podoTH.

A4 3ano0IraHHA aRapii, BUPOOHHYOrQ TPABMAaTH3MY Ta [HWUX Hede3NeuHux
ABMLL  KOHCTPYKWIA OONAUHAHHA HA MEXAHIYHIK JQUIBHHUL BIANOBIIAE BUMOIAM
HAUICHANBLHAX CTAHJAPTIB Ta TeXHIYHOMY perinameHTy Oesnekd. OdnanHaHHA He
CTBOPIOBaNH 1ICOC3NCKA  AN8 MOICH NId 4ac  DBCTAIOBNCHHSA, NANaroDKCHHA,
CRCMIVATAINT  Ta  ODCAYTORYBANNA  3rIAHO 3 NCPCAdauvBANMMH - YMORAMH T4
TEXHONOCIYHAMHI RUMOTAMH, 3 METOH) YHUKHEHHS PH3HKIB TPABMVBAHHA POOITHHUKIR
01,1 4a¢ OPOBKK JCTANCH PYXOMI HaCTHIY BUPOOHWMOro 0GIannanig oTopoUKeH Ta
M4IOTH  THIN BMAR  33C0MB  saxacty  elanoriano  JICTY  ENISO
14120:2017«be3neynicrs MawmB.  3aXWCHL  OFOpoOKI.  3aIUIbHT - BUMOIH 10
(IPOEKIYBAHHA 12 DY UBHALIBA CTALIOHAPHUX 1 3HIMHHX 3AXHCHUX OIOPOK». JHIMHI,

BLIKMAHI Al PO3CYBHI OIOPOLUKEHHS POOOUMX OPraHis, JK1 3a10M1aTe Hededneu
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npy podoTI OONAJHAHHA, A TAKOXK 1BEpl, KPHLIIKH. LWHTKH, WO BIAKPHBAKOTHCA B
OropoIkeHHAX ado B Kopnycl odaaananis, MaieTh TPHCTPOl, WO ¥IEMOKIHBIOIOTE
{X BMNAAKOBE 3HIMAHHA ado BIAKPHUTTA Ta MAKOTh ONOKYBAHHA. WO 3ade3neuye
npunubenna podonoro npouecy(JJCTY ENISO 14119:2017 «be3neunicts MawHi,
Baokyeaasin  npuetpoi, 3'caosam 3 oropoxkavu, [IpyHinMnu  nNpockTyRanng  ta
BRUOOPY® ),

| lepesiDadenad SBYKOBA CUNHAINZALAN, SIKA HONEPEUKAE PO NYCK ODJTANHAHHS,
3aC00M 3VMUIIKH, TIPO NOPYVIICHHST HOPMANLHOMO PCKUMY pOOOTH, aBTOMATHUHOID
BUIK/IKIYEHHS BIjl JUKEPENd €Hepril Ipa HeDE3NEeYHUX HECTIPABHOCTAX. EliemenTa
KOHCIPYKLIT BUPOBHUUOIO ODNAMHAHHS HE MAKOTh IOCIPHX KYT1B, KPaiB 1 110BEPXOHb
3 HEPIBHOCIAMH, WO CraHoBuxre Hedezneky. Podoul micud Oe3neudl 3pyvuHl 1
glanorigaoTs Bumoram JCTY EN 894-3:2017 «be3nenHicTe MawnH. EprodosiHi
BUMOLY A0 1POSKIYBAHHA IHAMKAIOPIB | opranie kepysanus. Hacruna 3. Opranu
kepyeaHHa», HITAOIT 0.00-1.71-13 «[llparnaa oXopoHM npawi nia “4ac povoTH 3
TNCTPYMCITOM Ta TIPHCTPOAMH?,

3 MCTOIO YVIIMKICHIES PAZHKIB OTPAMAIES MCXAHIYIHX TPARM PISHOTO CTVICHIO
RAWKOCTL  NEPEI04UEHO  Jd4CTOCYBAHHA  KOJBOPIR  Td  CHPHAMB  OC30EKM, 1010
BHKOPHCTORVIOTLCS HA POOOUMX MICHAX, ¥ BUINOBILANOGCTI BUMOTaw  Teximunoro
PEFNAMEHTY  3HAKIR OE3NCKU 1 3aXUCTY  3M0POR' A TPALIBHUKIB  3dTREPAKEHOTQ
nocranosory Katuery Minicrpie Yepainn sia 25 awcronaaa 2009 p. Ne 1262
(OPtuiiinni sBicHuk Ykpainu, 2009 p.. Ne 92 ¢r. 3[18).

Helesneka ypaskeHHA eneKTPUUHHM CTPYMOM MPH BHKOPUCTAHHI BepCTATIB,
UPHILAAIB 3 HBISAETHCA 1IPY HEAOT PAMAHHL 3axX04ie DE31EKH, 2 TAKOK NPH BLAMOBI 200
HeCcnpaeHOCT! Uboro 00JanHaHHA. HacnifkH ypamkeHHA eNeKTPUUHHM CTPYMOM
3271CKaTh BIA GaraTLON GaxTopIB: ONOPY Opraiizvy, BCIHYHHH, TPHBAIOCT Ail, poay
1 HACTOTH CTPYMY, THAAXIR HOFO MPOXOAAKCHINA YCPCE KUTTCRO BAKIWRI OPralid, YMOR
30BHITIHBOTO CEPEAOBHIILA.

Kareropis mpuMinenng Mexamunoi aasidig, sianoriane THITAOM 40.1-1 32-
01 «llpaBuma  OYN0RM  €IGKTPOYCTAHOROK,  |IEKTPOODTANHARKA  CIICIIATBHUX
YCTAHOBOK» - IMABMWESHOI HeDe3nexn (Cyxe — BLUHOCHOT BOorocT ae Diiibwe 60%,

METAIEBHA 1K1 B NOBITPL, Temueparypa a0 307°C, 3anizoderonna niwora).
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BianoeiaHo ac BuMor «llpaBHn yJ1awTyBaHHA €I1EKTPOYCTAHOBOK» {aani
«[IYE») ana BARMIOYEHHA MOMNINHBOrO YPAaKEHHA OOCHYTOBYIOHOrO MNepCOHaNy
ENeKTPHUHHM CTPYMOM, nepeadayeHe 3axUCHE 3a3emieHHA. EnekTpokuBIeHHA
enexkTpoodnaaHanusg MexaHiunol AIMbHAUL 3JIACINOCTLCA Bia  Mepexkl 3MIHHOTO
cTpyMyY nanpyrowy 220 B 1 uacrotein 50 T, Bianosiano 10 suvor «[TY Ly,
CICKTROOONAAHANNS Ha MEXGITUHI JUTLHAT XAPAKTCPH3VETHCA AK
enexTpoycranorkn 10 1000 B, romy sriaHo Bumor rnasw 1.7 «lIYE», Bemuuba
OMOPY KOHTYPY 3dXMCHOTO 3a3¢MICHNA CICKTPOOOMATHAHHA NPUMINCHNS ¥ OV L-aKy
HOPY POKY He nepesrnye — 4 Om.

BianoeiaHo 10 sumonr [1VE B e1eK1rpoycrarky BAHHI 3aCTOCOBYKYIb TAKI CUCTEMH
3aC0DIB: 3AXMCHE 3A3EMIIEHHA (30MAUIT TOKOBEUYUHX YACTHH, JAXHUCHE BLAKIHOUEHHA,
Hanpyra (a0 42 B) ona nepeHOCHOro OCBITIEHHA | POOOTH €NeKTPOIHCTPYMEHTY,
(IOBHA HEAOCTYIHICTb [IPALIBHHKIB 10 HEI30.1b0BAHKX HIPOBOUIB.

O8naaHaHHA Mac NOABIAHY 170MAWIKD.  podOTlY — enekTPUYHA  130M4uIA
CTPYMOBCAYUHX HAacTHH  CACKTPOYCTATKYBANHA, WO 3adc3nedyc i 1fopMarHoly
POGOTY Td 3AXHCT BIJL YPAKCHIS CICKTPHYIIHM CTPYMOM; AOTATKOBY 1300910K) /114
FAXACTY Bl ¥PAKECHHA €ICKTPUHYHUM CTPYMOM HA BUNAAOK NOIKQOIAKEHHS POGOYOI
rsonan,

3riaHo 3 [IYE enekTpHuHe VCTATKVBAHHA 33 34CO00M 3aXACTY JHAHHKW BT
YPAKEHHS SUEKIPHUHUM CIPYMOM, HAIEKWTD 40 | KNACY. OCKLIBKH MA€ 1OUBIHHY
[ROMAUIKD, EJISMEHT A 3A3EMISHHA 12 NPOBLL A [IO€AHAHHY 10 JDREPEa
YKHBIASHHA, LLO MAE 3a3eMITIOKUY JKHAIY | BUNIKY 3 3238M.TIOKUHM KOHTAKTOM.

ZaxucHl 3acodu Oe3leKr eNeKIPOYCTATKYBAHHN  OVAMHKIE BHKOHYETbCH
gianosinaHo euvora [IYE 1ACTY b B.2.5-82:2016 «Enektpodezneka B OyaiBnax |
cnopyaax. BUMOrn 1o 3aXHCIMX 3aX0AiB Bid VPAKCHITA CACKTPHYIHM CTPYMOMY,
Jlas MARUINCHNA DIRHS 3ANHCTY RIA 3Aropanig npH 3aMuKalinn nd 3a3eMHil HacTHITK
KOMW BEIHYMHA CTPYMY HE € AOCTATHROK) 18 CTIPAIKRAHHA  MAKCHMATLHOTO
CTPYMOBOMO 3aXHCTY, PCKOMCITAORANO 3aCTOCYRANHA ¥ 30 31 CTPYMOM CRPAItOBAIIIS
10 400 MA.

UMOBIPHICTD  MEXAHIUHOIO  TPABMYBAHHA MOKE BHHUKHYTH  BHACIIIOK
HEPALIOHAIBHOLI'O POFIALYBAHHA POOOUHX MICUb, 3ANAPALLEHHA PODOUMX MiCub ad0 y

3B A3KY 3 HEAD@WNCTIO  Ta  HEYBRKHICTHY  OOCIVIoByraoro  nepcodany. s
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BUKTKUEHHA TPAaBMaTH3MY 3po0/eHO OLblU 3pYyYHE Ta pauioHA bHE PO3TALLYBAHHA
poCOIHX  MICUbL, TaKWM "danomM 30Ibwena plactans MK HHEMHA. Bpaxosaio
pekomenaawi  JBEH  B.22-282010  «byaunkw 1 cnopyau.  Byaumnku
aAMIHICTPATHBIOrO Ta NOOO¥TOBOIO MNPH3Na4eNna», BIACTAllb MIXK BepcTaTaMH
3AICIKHTE RIT PO3MIPY RCPCTATIR | CTARORUTL 1ic Menne 0.9, 1.5 m, 110 3ade3neuye
OC3NCKY B IPONCCT TPYAOROT AUAILNOCTI. [ TMpHHY Npoisay nd masnuiu - 4.5 MeTpIB,
MUPAHA  HPOXOMIB  CTAHOBUTE 2-2 SMETPH, 110 JIdE  MOMNIIMBICTE  O€31I€YHO 13
KOM(POPTHO TICPCMITIYRATH 3AroTIBKM, ACTam, 0OMaANaHug, d ¥ BUMIAKY MOKCKI
CAPAHTYE NIBWIKY €BAKYAIIK) JIKOJIEN.

3 METOK 3MEHLUEHH: BAXKOT (N3UUHOT npaul 1a 3au0dilaHHID TPABMATHIMY B
YMOBAX  CEPIHHOIO  BHUPOOHHUTBA  11epeadaueHO  MEXAHI30BAHE  LIePEMILLISHHS
BAHTAXIB, Macory noHaa 20 Kr Ta Ha BiAcTaHb ToHaa 23 M. Ha nmeBuw
nepeidayeHo 3acCIOCYBAHHA KPAH-OAIIKKM, AKA 1IPU3HAYEHA AIH  IPAHCHOPTYBAHHA
OpPUCTOCYBAHD, NePEMIIUEHHA TapH 2 NapTIEK 3aroTiBoK ado neTaneH Bia BepcTata 1o
ecpetata. Kpan-0anka 3 JWRCTANUIAIAM (3@ JONOMOrOI0 NY.bTA} KCPYBANAM.
Meperaroi)  AMCTAHIUANOTO  KCPYBAHNS  ( MOKIMBICTL  3UACHCHNS  NOCTIANOTO
BISVANBLHOMY KOHTPOIK 34 TEPEMILIEHHAM RAHTAKY, 4 Nepe0yBU4HHA NPALUBHUKY R
OCINCHHIA 3011, MO TapanTye Horo ocodueTy 0e3meky, TTonCpe/uRYRAILINT HAATHCH
OPO BAHTAKOMLTMOMHICTE KPaHd 1 Horo podoTy RUINOBLAAKTE BUMOram TeXHIgHOrO
PEIAMEHTY 3HAKIB OE31IEKM 1 3aXHCTY  3L0POB’ Sl [PALIBHUKIB  33TBEPIKEHOID
nocravosory Kadinery Minicipis Ygpainu ela 25 amcronasa 2009 p. Ne 1262
(OdluifHui BicHHg Ykpainy, 2009 p., Ne 92, cr. 3118} Takox epaxoBaHo. W0
BAHTAKONIUAOMHICTE  KpaH-Daukn Ha [0-20% eBuwa HIK  Maca BAHIKY, WO
NIAIHMAETBCA.

3 MCTOIO 3HAZACHIA HCPEOBO-CMOUIAIOTO HANPYKCIIA, CTOMACHIIA 30DOBOrO
ANaM3aTopa, NONIMIICHIS  MOZKOROTO  KPORQODINY, NOAOTAHHA  HCCNPUATIHRBHN
HACNIIKIB MNQAHHAMIT, 3anOOITAHHS BTOMM, nepeadauedi nepepra v pobom — 15
XBUIWI KOUKIN ABI FOANIM, d TAKOK CACITAILHO ODTAANANS NPUMINICHHA  KIMIATA

RUIMOUMHKY,
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7.3 3ax0a4 no 3a0e3NeUSHHIO BUPOOHUUOI CaHITapii Ta FIFIEHK NpaLl

3ax0aH 2 BHPOONHUOL caliTapii | FICICHH nNpail Ana Mexaniinol TiabHUUL Ta
POGOHAX KIMIFAT PO3POBICHT RIANORIANO N0 BUMOT JICPRARIIMX CAITaPIUN TOPM T4
npasun  «liricHivng  KJacuikaima  mpant 33 NOKA3NAKAMA - KL UTHROCT] A
HeDEEYHOCTL (JAKTOPIB BHPOOHHYOIO CEPS/IOBUINE, BAKKOCTT Ta HANPYKEHOCT]
Tpy,A0BOTO mporeey», MIQY 06052014 p. sa No472/25249 (nam

KnacHgikallia npani» ). MeTeoponoriyil YMOBA HA JLIBHHILL TEMITEPATYDA HORITPS,

< memung

BLAHOCHA BOMOIICTb HOBITPA W WBUAKICTE HOIO  HEPEMIWEHHA BIALOBLIAK b
BCLAHOBJIGHHM  CaHltapHO-11rieHiunnm sumoram  JCH 3.3.6.042-99  «[eprkasni
CAHITaPHI  HOPMH  MIKPOKMIMATY BHPOOHH'IMX TIPUMILIEHD» | ['H 2152-80

«CAHIMTapHO-TIIIEHIUH] HOPMU AONYCTHMHX PIBHIB 1OHI13AWT LIOBITPA BUPOOHHUUX 12
[POMAACLKHX NPHMILEHb». PODOTH Ha d1AbHHUI Hanexkark Ao Kateropii [la —poBoTa
CCPCANBOT BAXKKOCTI, TOMY NEpcIdaucil nacTynil ONTHMAILII 311a4CHIA NApaMcTPIB
MikpokIIMaTy (Tada. 7.1)

Tabmuna 7.1.

OCPEMIINEHHS TTORITPAHMX MAC

OnTUMANLIN SHAUCHHS TCMTICPATYPH, BOOTOCTI Td ITBHAKOLT]

lNepioa poky Temmeparypa, BianocHa HlenakicTe
“C BONOTICTL, %o P¥NY, M{C

Xoaoauni 18-20 40-060 0,1-03

Tennu# 21-23 40-60 0.1-04

A1 3a0e31eUEHHS ONTUMATIBHAX ¥MOB [IEPeadaueHo YCTPIH CHCTEMN BOASIHOIO
abo napoeoro onanedas 31ado JABH B.2.5-67:2013 «QOuanedss. BeH1uwsuis 1a
KaDIHETIB  Ta  JHWHX POOOUNX  NPUMILLEHB

KOHAWUIOBYBaHHA» .  BeHruisas

JAIHCHIOKYIBCH  HIPUPOLHHM HACKPIZHUM CHOCOOOM  NPOBIIPIOBAHHA  IIPUMILLEHHH
uepes BIKHA i (paMyry, a Taxkok 3a ACNOMOrOK) CNEUIAIbHHUX BEHTHIAUIHHKX
NPUNIHBBO-EHTAXKIINX NpHCTPOIB. Ha mashuul nepeadayena 3araibiia OPHNIKBIO-

BUTANCHA BEHTUIALIA, WO 3ade3Neuye ABOKPATHAH NOBITPACOMIH.
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OcCBITIEHHA BUPOBHUUMX NPHMILLEHb BIAICPAE  HANBAM.IMBILLY  Poib ¥
3a0esneyenil adepeskela NpaueszJaTHOCTI Ta 3A0POB A NPAUlBHHKIE, LG NOCTIHHO
NPaUKOOTL B ¥MOBAX HanpyseHHA opraHy 3opy. 3riaHo JbBH B.2.5-28-2018
«[Tpupodne 1 WTyHile OCRITAEHHA» Nepeada'iele Ipupoallie Ta WTY e OCBITNeHHS.
Tpupoane  OCRITACHNS  3ATACHCIIO  TUCPE3  CRITIOB NPOPI3H, AR 3a(e3nCuyIoTh
koedhuuent npupomioi ocriTneHoeT (KHOY ue naxuce 1,5%,

[IIryuHe OCBITIEHHS B HPUMINIEHH],  3/1ACHEHD  CACTEMOH)  3araibHOTO
PIBHOMIPHOro OCRITICHHSA. HopMa OCRITACHOCTT na podouni NORCPXIL CTANORHTL
200-300 nk. Sk juKepestd NITYYHOI'O OCBITIIEHHS B KOHCTPYKTOPCHKOMY OKIpO 1a
POOOUMX KIMHATAX BHKOPUCTOBYKITHCS JKOMIHECUeH THI namuu tiny JIb, JIA, nkl
BCLAHOB.IEHI ¥ CellmibHHKAK TrLy JITIO. Jua 3a0e3neyuenns HOPpMOBAHOI'O OCBIT.IEHHI
Ha [JIbHHUI MeXaHI'IHOTO UeXY 3acTOCORVIOTBCA CBITHABHAKH Tuny PCIL 3
razopopsiaHumu aamuamu rduy APJL Jlavun mawie  BUCOKY e IMBHIC b,
eKOHOMU'IHI, HaalfHL, cTpok exkcnayartauli noHaa 8000-14000 roauH. BpaxoByio'iu,
WO 1CAOCTATHC OCBITACHTA PI3ITHX 30H BCPETATa 3MYWYC BCPCTATHHKA OITH3BKO
HANWIATHCA IO JICTanl B Npoucct i o0pobKM, @ TaKOWR A0 4aCTHH RCPCTATa, 1O
OOEPTUIOTHES 1 NEPEMUINNVIOTHES, NPU AOF0  HAJAINTYRAHHI, TO  NepeddaueHa
KOMOIIIORANA  CHCTCMA  OCBITICHHS  PODOMKX  30H  BCPETATd, TOOTO MOCAHAHNS
FArAIBHOTO Ta MICHEROTQ OCRITASHHS, PIRSHE MICHEBOCD OCBITICHHA CT4HORMTH
S00nk.

PigHI 3BYKOBOIO THCKY B OKIABHMX CMYIAX YaCTOT, PIBHI 3BYKY 12 EKBIBAIEH [H]
PIBHI  3BYKY Ha poOOMHX  MICUAX [IPHMILEHHA  BIANOBIAAKTE  BUMOraM
ACH 3.36037-99 «CantrapHi  HOPMH  BMPOOHMUOIO  WYMY, YIbTPAIBYKY 12
(Hppazeyky» Ta ABH B.1.1-31:2013 «3axuct Teputopi, OVAHHKIB | CIOpVA BII
WyMy». 3BHHKCHIA PIBHA  WYMY B NPHMILLCHIT  3OICHCIO 33 AONOMOroIo;
RUKOPHUCTANNA Ginbin cydaciioro  ofaaananns; postamyranas oGnaHanng, 1o
CTBOPOE PIRSHL 1MI¥MY, DINKINKH 33 HOPMATHRHO JonycTHmai { nodan 80aba), wHa
AU BIACTANT RLT B1ALINMOCTI PpODOYHX MICTTL TIPATIRHUKIE,

PiRHI BIOPAINT NI Y4a¢ BEPCTATHUX POOIT MEPEBUIIYIOTH AOMYCTAMI 3SHAYECHH,
wo euzaagedt B ACH 3.3.6.039-99 «/epwaBHl  CAHTTapHT HOPMU  BUPOOHHUOT

3a116HOT 12 JI0KAILHOT B1Opaulin.
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A7 3MEHLUSHHA HEraTUBHOIO BIIMBY BIOpauli (cna3smu CYAWH. NOPYLISHHS
KpORQODIrY Ta TepMOperynauii, Sinp B cyraodax, TpeMop KINIBOK) Nia Hac podoTH 3
PY¥UHHM  MEXAHIYHHM,  ENEeKTPHUHUM  Ta  MHEBMATHUHHUM  HCTPYMEHTOM
3aCTOCOBYIOTLCS  2acobu  1nauBlayanblioro  3axucty  ( HITAOIT 0.00-1.71-13
«[Tpanuna OXOpoIM npall ni; vac podoTH 3 IICTPYMCHTOM Ta npucTpoaviny [lakaz
MIHICTCPCTRA CHCPTETHKM T4 RYFIALIOT NPOMUCIOROCTI Yxpainy 19122013 poky
No966.11a yac podOTH B ¥YMOBAX 3aribHOT BIOPAMT 34CTOCOBYETHCS CURIIANBHE

B3VTTH,

7.4 Bax041 2 11OHEKHO! Oe3nekn

3ax0aH 2 nokKe:kHOl De3eKH Ha MEXaHIMHIA JINBHHUI PO3pOdNeHe BLATIOBLIHO
1o suMor HATIL A.01.001-2014 «TTparuaa nowcxnoi 6¢3mcky b Ykpain»,

3a7Ck10 BRI @rperaTHore etany it oCoOMMBOCTCH ropinnisg pizliux TOPIOUUN
PEYORHMH Bt MaTepianie nowexi sriane JCTY EN 2:2014 «Kaacndixkaiua  nosxkenx
(EN 2:1992, LN 2:1992/A1:2004, IDT)» npuMIncHns  BIJTIOCHTHCA 10 KNACY
MOWAMBOT NOKEKL KIAciB — A (MOKEKA, 110 CYNPOBOAKYETHCA TOPIHHAM TREPAMX
mareprans} 1a B (110Kex1, 108 A3aH1 FOPIHHS EISKTPOYCTAHOBOK, WO 1epedyBaKyTh
(i Haupyrow 1o 1000 B.)

3rIAHO 13 METOIMKOKr BM3HAUEHHA KaTeroplii npuMiweds Ta OyaiBeds 3a
BUOYXOIOKEKHOK 18 LOAEHKHOK  HEOE3NEKOK),  HKWH  PeIIIAMEHTYETbCH
ACTY B B.1.1-36:2016 «Bu3HaueHHA KaTeropid NpHMILEHb, OYIHHKIB TA 30BHILIHIX
YCTAlOBOK 3@ BHOYXOMOJKCAKHOIO Ta NOKCKHIMO HCOCINCKOIO» MCXaHINNa AUTBIHUA
RUTTORITAC  KATCTOPIT  «/1» 3 nOKkeKBOl 1ehesneru HAARHICTL  1C3aMMUCTHX
PEHOBHHH 1 MATCPIANH R XONOAHOMY CTaHL.

Bianerianoe A0 KATCropii BAPODIMIITRA 3 MOXKCGKNON NCOCIMCKM | RHMOT
JLH B 1-7:2016 «l lokeskna Desnexka 00 €KTIB OYUBHHITRA. 34rankHl BHMOTHR,
CTYUIHL BOIHECTIAKOCT] 1IPAMISHHs— 1]

3runo ABH B 1. 1-7:2016 «[loxewna Gezneka o6 exrie Oy alpHAUTBA. 3ardibH]

BUMOUMP, HA BHIZAOK NOWKEKI nNepeddaueH! 1Ba WCXU €BAKVALNT NPALIBHHKIB 13
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AAMIHICTPATHBHUX NPUMILIEHb T2 1BA eBAKYALIHHHX BUXOAH 3 MEXAHIYHOI AlNbHUALL.
Maxkcumanene Brmadenna BiO nadbiew  BlZAan€NOre  podoMore  Micua 1o
HaildaMKuoro  epakvauwidHore  puxoay, 3riane  n.2.29  CHull 2.09.02-85%
«[IpoH3ROICTRHHDLIE 3aHAA» CTAHOBATL 70 METDIB.

3riino  muMor  «TTparun  CKCRNayatTalli  Ta  THAOBMX  HOPM  HAJCKHOCTI
BOTHCTYCHMKIBY,  JaTRCPJLKCHMX  nakasom  MBCY 15012018 No25 T4
sgpeecTpoBanux 8 MHEYY 23022018 p. 3a Ne 2253167768010 OCHAINEHA
NCPCHOCHUMH  BYFIICKUCIOTHAMK - BOTHETacHUKaMn BBBK-3 3 pospaxyuxky 2 T, na
koskHi 20 MY 0L NPHMINEHHS 3 YDAXYBAHHAM  IPAHHYHO  IO0YCTUMMX
KOHUueHTpauiii  BorueracHol  plamim.  HOULIBHICTE  BHKOPHCTAHHS  JAHOIO
BOIHEIACHHKA [IOACHIOKYTHCA HOLI'O BIACTHBOCIAMH. BOIHEIACHHK NPUIHAYSHHA 13
CACIHHA 3aropaHHs PI3HHX pe'lOBHH, TOPIHHA AKHX HE MOsKke Bla0yBaTHcesa Oe3 J0CTvny
HOBITPS, 32I0PAHHA EISKIPOYCTAHOBOK, LG FHAXOUNTHCH 1111 HANPY [ OK, 3AI0PAHHA B
OPHUMILLEHHAX TIPH HAABHOCTI OPrTexXHikd. [ 0noBHOO 0CcOBIMBICTIO BYTI1EKHCIOTHHA
BOFHICTACHMKIB € BIOCYTIUCTB CNILAIB  raciiA  Tak AK  BYTACKHCIOTA MICas
BHKOPHCTANNA HC 3aTMINAC CTUR | Opyay,

AT MEXAHIGHMX  1EXIR Td  @AMIHICTPATHBHUX  MPHMIMIEHL  NEPEADAUEHO
BRUKOPUCTANNEA CROBINYREYIR TTORCHT, NPUMIINCHIS OvAac 00manane anpecoBanny
ARTOMATHYHMM cnoBiyrades JILI-1, akuil Oviie pearyrRatn na 1mvm. CRoevdcHe
BUABJIEHHA (3HAK 3AHMAHHA U BHICIMK [IOJKEXKHHX 1LADPOZANIE JA€ 3MOI'Y WIBHIKO
JOKANIBYBATH OCEPEAKH HOWEHKI 12 BKHIH 3aX044 Woa0 11 DIKBlLaauli. a o1xe,
CTBOPKIE MOKNHBICTb CYTTERBO 3MEHWHTH OOCATA 3an0AlAHOI WEKOAH. ApecoBaHAH
CHOBILYBAY  NOCHIAHO 200 NEPIOAMUHO  aKTUBHO (POPMYE CUIHAI NP0 CraH
NOXKEKOHEeGe3INSUHOCTI ¥ 3aXULLYBAHOMY NPHMIWLEHHI Ta NP0 BIACHY Npaug3laTHICTh
I3 3230a4CHIAM  CBOFO llOMepa {agpccH). ABTOMATHMIL TIOWKCHKII  CNOBILLYBa'
pearvioTh Ha (PAKTOPH, NEQ CYTIPOROSUAVIOTE NOKCAKY. MABMINCHNA TCMACPATYPH,
UM, TIONYM .

BpaxoryIiouW NOKCKHY NCOC3NCKY B MPHMIINCHIAX TA Nd MABHWIL TAKOK
OepeIDdYEHO  CHCTEMY  dRTOMATHYHOTO  TOKEKOTACIHHA  Ta  TNEPRHMHAL  3acodn
HOKEKOTaCIHH {BOTHeracHuk THy BBK-3).Cniocodu 1 3aco0n raciHHs IIOKExX.

Komiuiexe 3axouie, CUPAMOBAHMX HA _NKBLJAWIK HOKEKI, WO BHHHKIA,

HAZUBAETBCS NOKEKOIACIHHAM. DCHOBOK HOKEKOIACIHHS € HPUMYCOBE HNPHIIHHEHHS
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npouecy ropiHHA. Ha npakTHUl BHKOPHCTOBYIOTH AeKINbKa CrnocodIE NPHNHHEHHA
COPIHHA, C¥Tb AKHX NOAArac ¥ NPHEEASIOMY 1IHK1e,

Cnocid OXONOIKEHHA TPYHTYETBCA HA TOMY, WO [OPIHHA PEUOBHHU MOXMNUEBE
TITbKH TOAI, KOJW TeMIlepaTypa il BepxXlLOro INapy BHUIA 3a TeMOepaTypy HOoro
amaToORAITNA,  AKIEG 3 NORCPXIT COPIOYOT  PCHORWITH  RIRCCTH  TCNAO, TOGTO
OXOIOAMTY 1T NHIKHC TECMICPATYPH 3aMATORANNIIS, FOPIHHA IPANUHIISCTLCS.

Cooctd posBEIIBHHA DA3YETHCA HA $IATHOCTI PEYOBHUHN FOPITH IPA BMICT]L KUCHK)
v arMocdiept bumniue 14-16% 3a 007 cMOM. 31 3MCHTHICHINAM KHCHIO B

HOBITPL HAKYE BKAZAHOT BENUYHHH NOJTYMEHEBE FOPIHHS NPUIHHSIETBCH, 4 110T1M
HNPUIMHSIETBCA 1 IZ1THHS BHACNAOK 3MEHLIEHHS [WBUAKOCTT OKHCTIIEHHS. 3MEHLIEHHH
KOHUEHTPALIT KHCHEK) JOCAIAETBCH BBEUEHHAM ¥ HOBIIPH IHEPTHUX 13318 12 napu 13
30BHI a00 PO3BEASHHAM KHCHIO NPOAVKTAMH FOPIHHS (¥ 130MbOBAHKX NPHMIUEHHAX).

Cnocid 1300Auli rPYHIYETbCA HA LIPHIIMHEHHT HAJXOMWKEHHA KUCHK HOBITPS L0
PEHOBHHH, 1UC rOpUTh. Nd UBOro 3acTOCOBYIOTE PIRHL [30]KMOYI  BOTHEracHI
PCHOBHIIK (XIMIYNa nina, TopowoK Ta inwe ),

Cnocid XIMIMHOO TAIBMYBAHIS PCAKTUN FODIHHS TIOMATAC ¥ BRCACHNT B
30HY FOPIHHA FE10TAHO-NOXUIHWX PEYOBUH (OPOMUACTI METHN Ta €T, Pppeod T
e}, axi Npu NONATANHL ¥ NOAYM S§ PO3NaAdTLCS 1 3’ CAHYIOTLCS 3 AKTHRIIAMK
[ICHTPUMA, NPUITHHAKOUM  €K30TEPMIYBHY  PEakIiK), TOOTO BMIICHHA Tenna, Y
PE3YILTAIL LBOIO HPOLEC FOPIHHS LPHITHHAETBCSI.

Cnocih BOIHENEPSILKOIM ., 3aCHOBAHHH HA CIBOPEHH] ¥MOB, 32 AKHX HOJIVM A HE
NOLWAPKIETECA Yepes BY3bKI KAHANM, TIePEPI3 AKHX MEHLLE KPATHYHOTO.

Peasi3auincnocodi BIPHIMHEHHAA OPIHHALOCAHI A€ TECHBUKOPHC TAHHAMBO] HEI'ACH
HUXPEUOBHH Ta TEXHIMHHX 3acoliB. J0 BOrHeracHHX HaNexaTb PeUOBHHH, L1O MAalOTb
DIZHKO-XTMIYIII BAACTHBOCTI, AKI J03BONAIOTL CTBOPIOBATH YMOBH 1A TIPANHIICIIEA
ropiia, Cepen nax nadmomupeHimuMM ¢ BOAA, BOAAHA Tapa, ning, razosl
BOTHEMACHT CKIAAM, MOPONIKH, TMCOK, NOKEKOCTIHKL TKAHWHK Tonw. KoxHOMY
¢cnoco0y TPUNMECHHA TOPINEA RUTNOBITAC KOUKPCTIMH BUA ROCHCTACHNX 33C00IB,
Hanmpuknan, A9 OXONOTKYBAHHA  RHKOPHCTORYKITH  ROAY, BOJAHI  PO3YMHM,
CHITONONIDHY BYITIGKHCIIOTY, 1A PO3BSASHHA TIOPKIYOID CEPENOBHILA — IIOKCHA

BYIUICLKY. THEPIHI 1330, BOAKHY LAPY, A3 130040 BOIHUWA — LIHY, NICOK. XIMIYHE
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FATbMYBAHHA TOPIHHA  3AIACHIOETBCA 32 AOMOMOLOK  OPOMETLAY. XNAZOHY.
cneuianLHHAX NOPOLIKIB.

KopoTky XapakTepUCTHKY OCHOBHHMX BOTHEraCHHX PEUOBHH MOYHEMO 3 BOAM.
AKa ¢ NAAdLIbI  PO3MORCICMKEHHWM 3aco00M npununenna ropiiia. Bona wac
OOPIRHANO MAIY B A3KICTH, JCIKO NPOCOYYCTLCA B NHIJWAIH T4 THNAPHWITH  FOPETIOT
peuosanu.  Ipy  1hOMY  BOA@ NOTAWHAC  BCIMKY  KITBKICTH  TCTLIE  3aBAAKH
BATAPOBY BAHHIO (/18 BHIAPOBYBAHHA | KU BO/IM BaTpadaeThea 22585 k/lk tenna) i
YTROPIOC NAPORY XMAPY, MO B CRBOWy HCEPry TICPCINKOUKAC A0CTYNY KHCHK [T0
PEYOBHHM, 110 COPHTE. KPIM TOrO, NEPeTBOpRIOYNCh HA T4PY, BOJAA 301ILINYETHCA B
o0 €M1 npuonnzHo  y 1700 pajie. 3MIWLVIOUMCh 13 TOPOUHMH  133aMM, L0
BUALIAKYIBCH PKU TOPIHHL, 1APA PO3BOAMTL X, YIBOPKIOUN CYMIWL. HE 3MATHY O
COPIHHA. Y BACAAl NOTY)KHHX CTPYMEHIB, BOAY MO/KHA TaKOK 3aCTOCOBYBATH AnA
MEXAHIUHOIO 20MILA LONYM A, 3aBUAKH BUCOKIH 1€XHOJUOITUHIA CIIHKOCIT BOAM
(po3knadeHHs Ha KHCEHb Ta BOAeHb BIAOYRacThcA npW Temnepatypi | 700°C) ii
MOKIIA BHKOPHCTOBYBATH A4 racilinsg OiILWOoCTi ropIoqux MaTtceplams Ta pLavilL.
3aCTOCYRANNA POSHHIIB 3MOTYRAUIB, AKL 3MCHIIVIOTH NOBCPXIICRMAN HATAT BOIM, AaC
MOWIMRICTD 3MEHNIMTA 11 BUTPATH HA TUCIHHA ASAKUX MaTepianir Ha 30-50%. Boay
NS racliig RUKOPUCTORYIOTH K ¥ KOMITAKTHOMY TaK 1 Y PO3NUICHOMY CTdlN,
KOMPDEKTHI CTPYMEH] BOAM 3BHYAAHO 3dCTOCOBYHOTH ¥ BHUIMTAAKEX, KOMH HEMQKITHBO
QIIM3BKO ATIHTH 40 OCEPSAKY IOPIHHA, HANPHEIAL, 1IPH HOKEAK] HA BENHKIH BUCOTI,
HA CKIIANAX JICOBHX mareplanis | L.iH. JaibHICTs, HA HKY 0'¢ KOMIAKIHHIA CIPYMIHb,
nocarae 70-80 m. 1A oTPHMaHHA KOMNAKTHOrO CTPYMEHID BHKOPHCTOBYVIOTH PYUHI
Ta haperni CrBo.In.

3HAYHO OIbLUAH BOTHETACHHH e(peKT CNOCTePITAETLEA [IPH 3aCTOCYBAHHI BOIY ¥
A FACTHIA JCTKO3AAMACTUX Ta FOPIOYAX DIIMIL, OCKIILKH TYManoneudHa Xxvapa
APIOHO-PO3NMIEHOT BOAX 1301108 MOBEPXHI PISIHH BI MPOHMKHEHH KMCHK). | Xouy
ROAA ¥V KOMMAKTHOMY ¢Tanl ¢ J00PMM CICKTPOMPORLIMKOM, IO CTROPIOC TCRILY
HeDEINEKY NIA Y9AC FACiHHG TOMKEK CMEKTPOYCTATKYBAHHA NI HAMPYTOK, B TOHKO
PO3MKIEHOMY CTAH1 BOAA MOKE BHKOPHCTOBYBATHCH A1 1ACIHHS €1IEKTPOYCTAHOBOK,

TOMY LU B TAKOMY CTAHI €JISKTPUUHHA QNP BOAH PI3KO 3POCTAE.
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He pekoMeHAYETbCA raCUTH BOACKY UIHHI peul. 00NaAHAHHA. KHHIH, JOKYMEHTH
Ta IHWI NPeAMEeTH, WO IPHXOAATE NI BNAKBOM BOAX A0 NIENPHIAATIIONO CTaty .

[HKONW 274 raciHHA BOCHKY 3aCTOCOBYIOTH Napy. CVTHICTE FaciHHA NOKEexkI
nonArac ¥y aMeHwelll BMICTY KHCHIO v NoBITPI. Konuentpauia napd v moeitpl 30-
35% mo 0G'CMY NPUMINICHHS RUKIWKAC npunancnng ropinnsg, KpiM Toro, napa
HACTROBO OXOAQ,UKYC IMTPCAMCTH, ITIO TTOTAHO BCHTHIOIOTLCA,

[lina — (e KOIOIHA JIMCHEPCHA  CHCTEMA, SKa  CKIANaeThest 13 pIoHUX
O¥1L,0aMmoK, 33n0BUCHAX razoM, CTIHKKM OvALDENIOK YTROPIOKOTHES 13 PO3BUAINIR
[HOBEPXHEBO AKTHBHUX PEHOBHUAH I C'I'ﬁﬁi.’lifiii'l'(lpiﬂ, CKINd T AKHX {16}’&1{11’»]]}0(—' CTIAKICTD
IMHK. 33 COCODOM CIBOPEHHS | CKIAM0M 1230801 pa3n NIHK NSO TL HA XIMIUHKI T3
HOBITPAHO-MEXAHIUHI.  XIMIUHA  1IHA  OTPHUMYEIBCH B PE3yUBTalt  B3AEMOAI]
KHCMOTHOrO Ta NYKHOCOPO3'IMHIB ¥  PYYHMX BOCHEracHHKax ado  XIMIMHUX
(HIHOI'€HEPATOPAX. [logrrpsaHO-MexadiuHa 11Ha YTBOPHETHCA 3a
AOTTOMOrOKCNeL aNbHUXNIHOreHePaToPI BI3BOAHUX PO3YHHIBNIHOYTBOPIOBA'IIB.

Mira mac ZocHTL BM3LKY TenaonposlLInicTs. Boila 3aaTna nepewkoasxari
BUTTAPOBYRAINIT TOPIOYHX PCHORKII, @ TAKOXK TPOHMKHCHHIY MAPIB, ra3iB, TCNIOROO
BAMPOMIHKIBAHKESA. (OCKIIBKM OCHOBOK) NTHA € BOAE, BOHE TAKOK MACOXOIOUKY RANEHI
BIAACTHROCT], BakIMBUMM XAPAKTCPUCTHRKAMU THHU ¢ 11 CTIAKICTS 1 kpaTHieT, | nsnko
KPATHUMHK TUHAMA ROTOHL CACATH, COJORHHM YHHOM, H4 NOBEPXHAX . /|14 TACIHHS
PLAMH 3ACTOCOBYIOTE 1IHKM CepeidHboi kpardoctl (a0 100). Qs 00 ¢€MHOIO I'ACIHHA,
BHTHCHCHHA JdUMY, i3t')J1}IUi'l' TEXHONONTYHHX YCTAHOBOK Bi.il BILIMBY TCINIOBUX HOTOKIB
BHKOPUCTOBYOTL BUCOKOKPATHY NIRY ( 100-150 Ta Giabwe).

Byriiekucnnii raz (CO2) 6e30apBHUA, HE 10PHTE, DU CLUCKAHHL 1111 THCKOM 3.5
MIla (35 kricM2) NepeTBOPIOETECA ¥ PIAHHY, LU0 HABHBAETHCA BY[NEKHCIOTOMO, AKa
30CpIracTbea | TPAHICNOPTYCTLCA ¥ CTAILIIMX Banonax mATHCKOM. 3a 1opManbiux
YMOR BYTICKHCNOTA RUNAPOBYCTLCA, TIPH ILOMY 3 | KM KMCIOTH OTpUMYCTheS 309
CABY.

A8 Tacinng neseHE  BYTACKACIOTY  3aCTOCORVIOTL ¥ JIROX  ¢Tanax: ¥
CAZ0TOAOHOMY Ta ¥ BHCASA CHITY. CHIKMHKW RYFIEKUCIOTH MAKOTh TEMNEPATYDY
-79°C. lpy HAAXQIUKEHHT ¥ 30HY TOPIHHA BYITISKACIOTA BHIAPOBYETBCH, CHIIBHO
OXONOMANVE 30HY TOPIHHA 12 1IPEIMET, WO IOPUTb, 1 3MEHLLYE NPOUEHTHHH BMICT

KMCHKY. B Pezyib1aTi uboro ropiHHs INPHITHHAETHCS.
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Byrnekvcnora He  €1eKTponpoBiaHa.  3acTOCOBVIOTL 11 ANA  raciHHA
eMEKTPOYCTAHIOBOK, WO 31AX0IATLCA NIA HATIPYTroIo, @ TAKOXK A4 raciiiia WHHHX
peueH.

IneprTin raza (a3oT, apron, reni) Ta AMMOBI Ta3H MalOTh 3AaTHICTD
ZMCHINYRATH KOUICTITPAINIO KHCHI) B QCCPCAKY Topinna, Borneracha konnenrpaiia
UMX Fd31B MPW FaCiHil NOKCK V 3dKPUTHX TIpUMINECHnax cknamac 30-36% 3a
00 €MOM.

| '210770BaH] RYFICROMN (HOTHPHXJIOPHCTHI RY FACILL, DPOMUCTHR CTH Ta 115.) ¢
BACOKOEHEKTUBHUMH  BOIHECACHUMU 3acoDavb. IX BOPHEIACHA LS 3aCHOBAHA Ha
IA1bMYBAHHI XIMIYHUX DPEAKWIH FOPIHHA. | @n0iu0Ban! BY1IEBOAHT 3aCTOCOBYOTb 14
[ACIHHA TEEPUMX 14 PLAKHX I'OPKOUHK MATePIaiing, HAHUACTIWE LIPH NOKEKAX ¥
3aMKHEHUX o00'eMax. BorHeracHa KOHUEHTpauWlA UHX PEIOBHH 3HA'IHO HHXKHA,
BOIHEIACHOT KOHUEHTPALIT THEPTHHAX 13318, HANPHKIAL, L13 OPOMUCIOIO €TH.1Y BOHA
cknagae 4.5%, qorapuxnopuctoro eyriaeurr 10.5% no ob'emy. ¥V TOH ke wac cnia
3A3NAYHTH, WO OIALWICTL UMX PCHOBHN ¢ BKPal WKIATHBAMH, TOMY MOKYTh
3ACTOCORYRETHCA 32 YMOBH BIACYTHOCTI MIOACH v npuwimcnim. Bianocio noMipry
TOKCHYHICTh Mae xnaaoH 114B2, axuil 3adeimeuve raciHHA NpU KOHIEHTPAINSX
BCLOTO 015 2%, AMC 33 BUMOraMH TCXNTKH DC3MCKNA CRAKYATUA MOACH MORWHIG OYTH
3UBEPHIEHA A0 HOrQ BUKOPUCTAHHA. Ocolu, N0 OepyTh ¥YACTh ¥ TIKBLAZINT MTOWREHRI,
MOMYTE  3AXOAATH ¥ HPHMILEHHS, 1€ BHKOPUCTOBYKOTb O¥iAb-sIKI  1an0inosaHl
BYIZICBOHI, TLIBKY ¥ CLIEUIAIIBHHX 22C00aX 3AXHCTY OPIAHIB AUXAHH.

BorseracHi NOpowWKH BHKOPHCTOBYIOTE A11A JIKBIIAULT TOPIHHA TBEPIUX, PLAKKX
ra  razonoalbaux peuosnd.  Borneracunit  edexr  3acrocysaHHs  1NOPOWIKIB
CKNAJAETBCA 3 XIMIYHOTO TAJNBMYBAHHA pPeakllii FOpiHHA, ¥TBOPEHHA HA TOBEPXHI
PCHOBHIIM, WO TOPWTL, I30NIOBAIBLIIOI NJIBKH, ¥TBOPCIIA XMapH NOPOLIKY, AKA Mac
RIACTHROCTI  CKPAHY, MCXAMHOro 30ABANNS NOIYM'S  TRCPAMMHA  HACTHHKAMA
OOPOIIKY Td BUINTOBXYRAHHT KUCHK) 13 30HM TOPIHHA 34 PaXyYHOK ruaineHHs COs.
[TafuacTiine moponKN 3ACTOCORYIOTH TIPH FOPINT JVRIEX Td JVIKHO=-3CMCNLITHX
METATIR Td THIIMX PEHORAH {KANTH), MATHIK, HETPIKY), AKI HE MOWHA FaCHTA BOIOK Ty
BOUAHHMH POZUHHAMM.

CrucHYTE NOBITPA BUKOPHCTOBYIOTE I LOPIOUHX PLIMH (3 TEMUEPATYPOIO

cnanaxy napu 60°C mMerosoM 1epeMilwyBaHHS PIAMBH. WO 1ropuTb. CTrucHyT e
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MOBITPA, AKE MNOJAETLCA 3HH3Y, NEPEMILYE HHKHI. OiNbl XOJ0AHI WAPH PLAHHH
HABEPX. 3MEIYIOUH TeMnepaTypy Bepxnsoro wapy. Koan temmnepartypa eepxHbOro
wapy CTae MCHLOKY 3a TEMNCPATYPY 3analkobBaHHA, FOPiHHﬂﬂpHDMHﬂE’TbCH.
CTHCHYTE  MOBITPA  BHKOPHCTOBYIOTH MNPH  Tacitidi  NOKEKY  pesepByapax
HAPTONPOAVETIR BCIHKOT MICTKOCTI,

'acinpg HCBCIMKMX  OCCPCIKIB  MOSKCK]  MOKC  3UHCHIORATACA  TICKOM,
HOKPUBAIOM 3 (OBCTHHM, A30€CTY, OPEIEHTY T4 IHINUX Mateplans. Meroj noiarae B
T30MIORANIN 30HA TOPLINS BIJL MTOBITPS | MCXAHITHOMY 30MBAHH] MONYM'S.

Buip BOrHEr4CHOT DEYOBUHH 3ATEKUTE B XAPAKTEPY 1OKEK], BNACTHBOCTEN ]
AIPEFATHOIO CTAHY PEUOBHUH, LIO IOPITh, HAPAMETPIB NOKEK] (L1011, (HICRHCUBHOCIT,
TEMIEPATYPH TOPIHHA TOWO), BULY HOKEKI (¥ 3aKPUIOMY a00 BLUAKPHTOMY HOBITP),
ROPHEracHoOi 3JAaTHOCT! 1M0AO TACIHHA KOHKPeTHHX pPevOBHH Ta MaTeplanis,

epexrnBHOCTI CLIOCOOY IACIHHA LIOMKEKI .

7.5 3axoaw no 3a0¢3neucHITG OC3MCKN Y HATIBUUHANIINX CHTYAIUAX

TexHIgHI 34Cc00M 1 CNOCOOH NPOBEACHHA A¢3aKTHRAINT, Aerazanii T4 ac3iadexind
TEPATOPI, TEXHIKH, TPAHCHOPTY. byaiBellb, NPUMILLEHB, OUAIY, B3YTT5.33C001B
JAXMCTY, 131, BOLK, LIPOAOBOIBYOT CHPOBUHH.

CanitapHorwy 0OpoOKOKY HA3MBAETHCA BHIAIEHHA PaLiOaKTUBHHX DPEYOBHH,
JHELUKOMKEHHY A00 BWAANEHHH OTPYHHHMX PEYUOBUH, XBOPOOUTBOPHHX MIKPOOIB |
TOKCHHIB 3 [UIKIPHAX NOKPOBIB NIKOACH, a TAKOXK 3 HAAITUX (HAMBIAYATBHHX 3ac00iB
3AXACTY, 0AAry Ta B3yTTA. Bona voxke OyvTH nopnoie abo wactkoeow. YacTkopa
caiiTapiia 00podka NpH 3apaXKCHI PAIOAKTHRIMMH PCHORMHAMA NPOROIUTLCA NPH
MOACIMROCTL  HA  APOTA3L  NEPINOrQ  9dCy  MICNA  3aDAACHHA, 34 BUNAIKOM
PATOAKTHRIIAX  PCUORHIT  DCIMOCCPLTITLG B 3001 PAMIOAKTHRIIOTO  3APAKCHHS ]
OORTOPHOETHCA MICAA BUXOTY 3 Hel. [P 3apakeHHl KPaneabHOPLAKUMH OTPYAHHMK
PEUOBHHAMM 1A X AEPO3OISIMH CAHITAPHA 0OPODKA I0BOANTECH HEIAHHO.

[lpy OuHOuUACHOMY 32PAKEHHI PAMOAKTHBHAMH. OIPYHHHMH PEUOBUHAMM |

OAKTEPIAIBHUMM 33C00AMH B TIEPLLY UEPIY ZHELWKOMKYETBCH (TPYHHL PEUOBUHH, A
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nicas  NpoBOAATLCA A,  AKI  nepeadaueHl 218 00podKU  OpH  3apaieHH]
PAdIOAKTHEIIAMH PeTIOBHIIAMH | DaKTeplanbLIIMMH 3ac00aMH.

Ocosbosuii ck1aa cun L3 1 HaceneHHA BUKOPUCTOBYE A/1A NPOBEASHHA YaCcTKOBOI
CAHITAPHOI QOPOOKH IAUBLAVAILIT NpoTHXIMIMHL nakeTwu ([[1T18 ta Horo anaaoru), a
TAKOXK P3N NAPYYIN 3acodu. MNparnia kopuerysanns naketom ITTTTI8 v rurna
TICTPYKINTH NPUKIGAGIOTLCS 10 HhOTO,

[10BHA cadiTapHa 0OpodKa CKIANEETHE B OOMHBAHHI TLIA TEILIOK BOJIOKY 3
MUNOM, [Ipy 3apakciiin pauOAKTHRIIAMKE PCYORHIIAMH TIORNE CAHITAPHA 00pOOKa
UPAOBYIUTRCA B TOMY  BHIEJIKY. AKLID e (TPOBE/ICHHA YHCTKOBO CaHi'l'EipHO.l'
OOPOOKH 3APAKEHHS WKIPHHX IIOKPOBIB 13 OUALY 3AIHIACTBCH OUILLLE JONYCTHMHX
geunuuH. [logHa canrrapra oOpodKa NOBHHHA UPOBOANTHCH HE LI3HIWE 35 rOUMH 3
MOMEHTY 3apakeHHs: mnpoeedeHHa 11 micnal0l2 roaMH npakTH4{HO He edeKTHBHO.
Ousl 3aMIHAC1BCH, AKWO 1T HOI0 ODPOOKH 32PAKEHHH OCIAETLCH BHLLE HOPMH.
[ToeHa caniTapHa oOpodka MpH 3apaskeHHl kKpaneasHoplakumu OP [ ix aepozonavu
MOYKC MPOBOINTHCS NICAS NPOBCACTIIA HACTKOBOT OOPOOKH 3 FIFICHINIHMA WIASMH,

Mpyr  sapaskeHHrl  DARTCPIAMLIKAMI 3ac0DaMKu TORHIA - camTapmi  obpodin
MANATAKTE  BCl KA, 10 3HAXOMATHCS B PaioHl ALl DaKTEPIATbHUX  34C00IB,
HC3EACHKHO  BIL TOTO, BHKOPUCTORYRATIHMCA 34CO0M  3aXWCTY 1 UM TIPOBOMNIACS
YACTKORA CAHITApHY 0OpoOKa. JapaskeHni 0aar nuutarae aesinipexiai ado samini. Jlas
POBEUMEHHSI [IOBHOT CAHITAPHOT OOPOOKH BUKOPHUCTOBYEOTBCS: CAHTTAPHI NIVHKTU
OOMUBAHHA HA 0a3( CTAOHAPHUX OAHb. AYIWOBHX NABUILAOHIB 1 CAHNPOIYCKHUKIBY
KOMNNEKTH caHiTapHol odpodkH KCO: IHpekuiAHo- ayvwosl vetasoBkd IAS3A,
A1A66. A0

KomnnekT canitapnoi oOpodkn KCO mpu3HavaeTbea L1A NOBHOI CaHITAPHOL
0OpolKkH ocodororo cknady cuil L3 B TCNIMA NCpioa poky | MacTKOROI 00poOKkH B
xoaoanmmit wae pory., Komnmekt mpaoc Bia astomobimns TA3, 3L, Ypan
375 1ponyckna 3ai0HIcTE 1012 4ORMORIK 34 rOAAHY, NPOAYKTHBHICTH 33 TAPSHOK)
rROAOKY (38-42) mpu podom ria arTomobing A3 34 nixe., ri artomobims 31T
56/XB., 44C pO3ropTaHHs koMnmaekcy-810 XB., Maca KOMNNEKCY 3 SHMKAMKA A5
ynaxkysanus - 40 kr.

Adezinperuiiina qywoea ycranoeka JAAS3A (1JA66 1 JAIT) npusnaueni s

MATTH JIKOMEH 1 ae3H(esli (4e3IHCEKWT) 0Ly, BIYITA 1 (HUMBILAYUILHHX 3ac0MB
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3AXMCTY B NOAboBUX  yMoBaX. OCHOBHI TexHIuHU xapakTepucTHru AAS3A:
KIMbKICTL Je3lndekuiindx kamep 2 (1), od'cM oanoi kamepu 1,8 m3 (2.5 M3),
BUTPATU AH3eIbHOrO naiuea — 21-29krir, apoe — O60-83Krir. eMHICTE KoTna |
poaonarpiBaida- 277 1, MPOAYKTHBIICTL 33 NapoOM NpH poOOTI HA PIAKOMY NaMHBI
315 wriu, npr poGoT na cyxux nporax 205 krm, podouwi Tuek n kotm 4
KFG/CM2, 4ae posropTanis YCTAHORKH: BMITKY  35-40 xm., 3um0o10 5060 xg.. yac
3TOPTAHHS YCTAaHOBKU: 13-13 XB., pospaxvHok — 4 (3) woo lponyckna udHICT
VOTANOBKH 33 TOAMNY { npu podOTl KOTIA HA PIAKOMY NATHRI) MUTTS JROACH 3
OIHOYACHOK) JIESTHCEKLIEK) Oy JuToM 96 (56) voo, samo — 48 (32) gon.; MHTTS
JKOAEH 3 OAHOUACHOK) AS3IHPERUIEI) OUALY, 3APAMKEHOI0 BEIETATHBHHMU (pOpPMamMH
MIKPOOIe, niroM 72 (40) uou, 3umow — 48(28) uon.. MU JNK04eH 3 QUHOUACHOK
Oe3IHCEKUICKD 0aary mToM 90 (36) non., 3umore — 48(32) non., MATTA NoaeH 0e3
OOPOOKH Caary arrom 96(56} uonr., 3umoK0 — 64(36) you

OcHoeHl TexHUIHI xapaktepacTiky AAIT: KinbKIcTh fe2iHdekuiAnux KaMep — |,
od cM oanoi kamepy 1.4 M3, BUTpaTh adscnuioroe naauea |3 krir, apos 40 xrir
, CMILCTL KOTAE 130 1, NPOAYKTHEHICTEL 2@ NapoM NPy podOT 13 PLAKOMY MAIHRI
1530kria, , npu podom da cyxux aposax —100 xriy, podouwit Tuck B kot — 4
KIG/CM2, BUTPATH BOIM TIPH POOOTI VCTAHORKH 30000/ r,popaxy ok 2 1on.
| [ponycrHa 3MOHICTE VOTHHORKH 34 FOAMHY . MUTTS nAeH O3 00podxn oaary Ntow
48 uoi., 3MMOI0 —36 YOI MUTTS JIKOAEH 3 OAHOUACHOK AS3TH(REWIED OLI0Y ToM
36 your., 3uMor0 -30 ol .

Canirapuni 00MUB 0uBHH NyHKT COIT po3ropTaeTbeca B MICTax Ta B CLILCHKIIA
MICUEBOCTI Ha 03 OaHb, UYWOBMX NABLILHAOHIE, CAHNPOLYCKHHKIB 14 IHWIKX
NPHMILLEHb, AKI 30aTHI 14 NPOBeAeHHA caHITapHol odpodku. [ponyckHa 30aTHICTD
COTI, wo mac 10 oyworwux citok, 16000 yon. 3a 106y npu podoti 20 roann s 100y,
ITa oaroro woaorika BuTpauactLes 30 r muana 1 30-35 0 poan, mo narpitd 1o
Temnepatypu 38-40°C,

JCsakTHRAINS, ACTas3dug 1 AC3IHPCKIUS TCXIIKH 1 TPANCNOPTY MOKE OVTH
YACTKOBOKY 1 MOBHOK).

Mozzmsocrt COT: 1o ge3akruBadii BAHTAKHNX aBTOMODUNB CTPYMEHEM BOAH 3
Opanacnonty — 90 04 10 serazaull POTHPAHHAM 3MOUSHHM MOTIOXOM — 60 0. ( 3

po3paxyHKy podoTn 20 roianH 3a 100y).
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JapaxeHl  panicakTHBHHUMU  PEUYOBMHAMW 1 OaKTeplanbHUMK  3acodaMu
MICUEBICTL | CNOPYAX 11@ TIPOTA3I AOBrore TepMilly OvAyTh CIYIKHTH Jkepenamy
¥PAKEHHR N0AEH, 3apasKeHHA TEXHIKH | TPAHCIOPTY.

Jderazamig 1 aesiHdekuia  XIMUIIKMM - c0oco00oM  3IIACINIOCTLCA  NOAHBKOIO
MICHCBOCTI  POSHHHAMKM  Ana  acrazaiii alo  poscHTanisaM  CYXMX  PCHORMIL S
aerazaimi,  Jlerasami oaary, B3VTTS 3MACHIOCTECS KAN ATINNAM, TEpo aMidynon
C}"Mi[ll[lll()? TTPAHHSM IIpOBi'I'pK)BHHHﬂM.

Jlerasains npoBITPIORANNAM MOXKC OVTH BUKOPHCTAHE TR RCIX BHAUIR OIATY,
B3Y¥ITA, OCODIMBO B BUITAKAX  1X 1APaAEHH S {)'l'p}’ﬁ}-{]/IMM PEHOBHHAMM. Bobsa
NPOBOANTBCH HPH HASIBHOCTT YACy 1 NPKM BIACYIHOCTI 1HWNKX 3aCO0IB  4€1azaui.
Jesmnderulss  ouAary, B3YIIs  UMACHIEIBSA  OOPOOKOKW  1APOLOBIIPAHOKY  ad0
napodOopMAIIHOBOK CYMIWKOK, KHM ATIHHAM, 3aMOMYBAHHAM B PO3'IHHAX ANS
destHerull, NPaAaHHAM.

TakuM 4MHOM, ¥ PO3aIa1 O¥.10 PO3MIAHYTO Nepelik NOTEHUIAHHX Hedesnek, 3
AKAMH  MOANE  CTHKNYTHCS MIA  ¥ac BHKOHAINA  TCXHOJOTIMHOIG  ITPOLCCY.
PO3FISHYRIIM  Td  NPOananmi?yBaBimu  BHCOC3NCKU, NTO MOKYTL  RBUHHKHYTH 113
MEXAHIYHIN AISIBHHIN B OpOLECT OOPOOKM PISHOMEHITHHX EeTANeH, HAlronoBHINTY
3AXOAOM NOMCPC/UKCIING ¢ APOBCACHHN NABMAITIA TA LICTPYKTAXKIB 3 OXOPOIM npaty,
AOAECPHAHHA SPrOHOMIYHHX TA CAHITAPHO-TICIEHIYHUX BUMOT, NOKEKHOT OC3NEKH T4
enexTpodednekn. Koxked npauniBHUK mMae Oy1H ZOCTATHBO OCBIMEHHAM 3 1IWT3Hb
OXOPOHH Lpaul | A0TPUMYBATHCE BUMOL HOPMATHBHO-UIPABOBMX AKIE YKpPaiHH, a
TAKOK HOPM Oe3MNeKH SKUTTEAIANBHOCT! HA POOOUOMY MICLIL TA ¥ JKHTTEBHX CHTYALIAX.
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BHCHOBOK

3riAHO 3 3aBAAHHAM Ha MAaricTePCbkKy podOTY PO3MAAHYTI  TEXHOMOTIUHI
OCOOMHBOCTI BHCOKOIIBHAKICHOrQ dipe3epyBaniia  CknaaHonpodinLIax - aeTaneh.
JeTanbHo po3podneHnil TEXHOIOMUHHI Npouec BUroToBIEHHA aeTani «CTiHKa 3a1HA
andy3opa». Buopana 3arororka. [pasnatent npunycky na 3arotopky. Pospaxosail
PCXUMH - PI3AITHA 1 TCXIIMET  HOPMYW Bacy, AKI BH3NAMCIN 3@ PCKOMCHAAIIAMM
HOPMATUBHUX AOKYMENTIR, Pospodncena oncpais gipesepyrannsg ua sepetam 3 U1K
3 BHKOPHCTAHHSM MOy NX CAM cucremn Siemens NX. Texnonoriunuii nponee
PO3POOACHNAH 3 VPUXYBAHHAM BUMOT OXOPONHM Npalll Ta CTIMKOCT A0 HATIRUUaNINX
curyainii. CHPOEKTOBAHE BEPCTATHE TNIPUCTOCYBAHHS, SIKE F104BOISE  IMBHAKO 1
HAMAHO  3aKPINMTH 3aI0T0BKY [ uac O0OpoOKM, WO B ¥MOBAX CEPIHHOIO
BUPOOHHUTBA 1Y AHE BAKIIHBO.

B podoTl po3rIaHyTI MOXKIHBOCT! II0 ABTOMATH3aUll KOHTPOAS MeOMETPH'IHMX
poAMIPIE de1al. BUKOPHCIAHHA KOOPAHHATHO-BUMIDIOBAIIBHHX MALLKUH BHEIKYHTH
BOIMB MKOACBKOTO (PAKTOPY HA NPOLET KOHTPOIHD.

Y gacTHNi 3 ONOPONW Tpaul NPABCICHA TOBHA XAPAKTCPHCTAKA AINAHKH
MEXAHIUNOT 0OPOOKY NOPIINA 3 TOUKH 30pY OC3NCKW NPOBCACHHS PodIT, MPORCACHA
XAPAKTEPHCTHKY 33 CTYTIEHEM MOKEKHOT O€4IeKH, RMKOHABWI TEAH ©RIKYAILT 7
AAMIHICTDATHRIAX TIPHMINITEHE 1ICXY.

B pozninl CNEN3aBAAHHS  POSCIAHYTI  TEXHOJQCIYHL  OCOOIMROCTI
BUCOKOLIBHAKICHOID (hpezepyBaHHs. 3acTOCYBAHHA BUCOKOLWBUAKICHOIO
(hpe3epyBaAHHS MO2BOIMTL LUIABHILMIY AKICTE BUIOTOBIEHHA JETAISH 1 3HH3UIbL 1X
COOIBAPTICTD 3a PAXYHOK YCYHEHHA (PIHIWHUX PYUYHHX AOBGAOUHHAX ONepauli.

Criraaeno anb00M TeXHMIONTUHOT AOKYMEH 1AL HA BUIOTOBIEHHA i€ 121,
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