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V]IK 621.744

CAIIP nuBapHOi TeXHOJIOTI creIiaJbHUX BUIB JIUTTS. MeToau4H1 BKa3i-
BKH JI0 TIPAaKTUYHUX POOIT (1151 cTyAeHTiB cnemianbaocTel 7.090205 Ta
7.090403 nennoi popmu HaBuanus) / Yii. C. B. ITopoxus. — Kpamaropcesk:
JJIMA.2008. — 22 c.

MicCTSTh KOPOTKI TEOPETUYHI BIAOMOCTI, METOJUKY PO3PaxyHKIB JIUTHU-
KOBO-KMBJISIYMX CUCTEM JJIS CTIELIaIbHUX BUJIB JTUTTS.

Yknagay C. B. IlopoxHs, CT. BUKII.

Bian. 3a Bumyck B. K. 3a6sonbkuit, mpod.
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3MICT

1 3aranpHa yacTuHa

2 Ilpaktuuna po6ora 1. Po3paxyHOK JIUBHUKOBUX CUCTEM MPU JIUTTI MO

BUILJIABIIIOBAaHUX MOJIEIISIX.

3 IIpaktuuna poboTa 2. Po3paxyHoK Jo/aTKa Ipu JUTTI 1O BUILIABIIIO-
BaHUX MOJIEIISAX

4 TlpakTtruna po6ota 3. Po3paxyHOK TUBHUKOBUX KaHAIIB JJI KUIbIIEBI
BUJIMBKH 3 JOJATKAMH.

5 [IpakTuyna po6ota 4. AHami3 CUCTEM, 110 TUTHUKOBO-TIUTAIOT

Crnucok pekoMeHI0BaHo1 JIiTepaTypu
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13ATAJIBHA YACTUHA

[Ipaktuyni po6otu 3 kypcy «CAIIP nuBapHOi TE€XHOJOTIi creniabHUX
BUJIIB JIUTTS» MPHU3HAYEHU IS 3aKPIIUICHHS TEOPETUYHUX 3HAHBb CTYACHTIB 1
npua0aHHs NPAaKTUUYHUX HaBUUOK poOoTu Ha [TEOM 13 BUKOpHUCTaHHSM NAKETiB
nporpam Microsoft Word, Mathcad.

1.1 Opramnizanis npaKTHYHHUX PoOOIT

[IpakTyHi poOOTH BUKOHYIOTHCS 32 3aTBEPIKEHUM rpadikoM, sIKHH BU-
BilIyeThes B ytabopatopii. [Jo mabopatopHoi poOOTH JOMYCKAIOTHCA CTYICHTH,
[0 O3HAHOMMIMCS 3aBYacHO 3 11 3MICTOM 1 METOJUKOIO BUKOHAHHS, BUBUYMIIHA
BIJIMOBIJHI PO3/A1IA TEOPETUYHOTO KYpCY.

Po60TH BUKOHYIOTBHCSI B TIOCIIJOBHOCTI, HaBEACHIN Y METOAMYHUX BKa3i-
Bkax. Ha 3aBepmanbHOMY eTami KOXXHOT poOOTH OOpOOISIOTH 1 aHANI3YIOTh
MPUYKUHU YTPYAHEHB, 110 BUHUKIIH, POOJISTH BUCHOBKH 32 HACHIAKaMU POOOTH.

[Ipu 3axucTi mpakTUYHOI pOOOTH CTYAEHT 3000B'sI3aHUI 3HATH 1i Teope-
TUYHI MOJIOKEHHSI, YMITU MOSICHUTHU PE3YJIbTaTU OOUHUCITIOBAHHS.

J1o poOOTH B ayIuTOPii TOMYCKAIOThCSI 0COOH, 1110 TPONUIIUIA IHCTPYKTAXK 3
TEXHIKH O€3MeKHU.

1.2 TlpaBuia TexHiku 6e3nexku

3aboponserbcs BMukatu [IEOM 06e3 [03Bojly KepiBHHKA 3aHSTTS.
Ha npamtoroui [IEOM He MokHa cipatucs.

3a00poHsETbCS WTH 31 CBOro poOOYOro Micil 0e3 J03BOJy BHUKJIajadya.
Pob6oue Miclie HEOOX1THO YTPUMYBATH B YUCTOTI ¥ mopsiaky. Ilicist mpoBeneHHs
pobotu caix BuMkHyTH [IEOM Big mxepena sxuBneHHs. [lpu Oyab-skiii He-
CIIPaBHOCTI, 110 BUHHUKIIA, CJIJI HETalHO TMOBIIOMJISTH BHUKIIagada. 3a00pOHs-
€ThCSI CMUKATH 3a JIPOTU MOHITOPA, Ipoliecopa, nojayi kubyieHns Ha [IEOM.

1.3 3aranbHi BUMoOru 10 opopmJieHHs 3BIiTiB

3BITH NPO NPaKTUUYHI POOOTH OQOPMIISIIOTH y MOPSIAKY YEProBOCTI iX BHU-
KoHaHHsA. CxeMH il Tpadiku BUKPECIIOIOTHCS OJIBLIEM 13 3aCTOCYBAaHHSAM Kpec-
JSPCHKOTO Tpuiiaaas BianoBigHo 10 Bumor €CKJI.

Pe3ynbTaTil po3ApYKIBOK MiIKJICIOIOTHCA 10 3BITY, aHaNi3yIOThCS, 1 Ha
MiACTaB1 [BOTO POOUTHCS BUCHOBOK.

3BITH IOBUHH1 MICTUTH:

1 Mery poboTH.

2 Pe3ynbTaTy BUKOHAHHS pOOOTH.

3 Po3apykiBKy BUKOHAHOI pOOOTH.

4 BucHOBKH 3a poOOTOIO.
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2[NIPAKTUYHA POBOTA 1

PO3PAXYHOK JIMTHUKOBO-KUBJIAYUX CUCTEM IIPU JIMTTI
3A MOJIEJISAMMU, H1O BUIVIABJIAIOTHCA

Meta po00TH: HABUNTHCS BUKOHYBATH PO3PaxyHOK JINBHUKOBO-
KUBJISTYMX CUCTEM IPH JIUTTI 32 MOJEISIMH, 1110 BUILIABISIOTHCS.

2.1 TeopeTnuHi BizoMocTi

JIuBHMKOBO-)MBIIsYa cuctema (JIDKC) mpu JUTTI M0 MOAENSX, IO BUILIA-
BJISIFOTHCSI, OYJIYIOTh 3 BIIOMUX TPAAUI[IMHUX €JIE€MEHTIB. JIMBHUKOBUX BOPOHOK,
CTOSIKIB, 3yMN (OB 1 TUBHUKOBUX XO/I1B, MPUOYTKIB 1 KOJIEKTOPIB. 3aBASKU Xapa-
KTEpHIHN ISl TUTTS 10 MOJIENISAX, 1[0 BUIUIABISIOTHCS, HEpO3'eMHIN (popMi BKa-
3aH1 KOHCTPYKTHBHI €JIEMEHTH BJA€TbCA PO3TalllyBaTH Halle(eKTUBHIIIE, MaK-
CUMaJbHO BUKOpUCTOBYIOUH 00'eM dopmu. JDKC, BkuBaH1 B cydacHOMY BHUPO-
OHMIITBI BHJIMBKIB JUTBOM IO MOJENSX, 10 BUIUIABJISIIOTHCA, AOULIBHO PO3i-
auTH Ha BiciM THmiB (Tabiuis 1). BpaxoByroun npiopuTeT MpoIecy KUBICHHS
HaJ| IPOLIECOM 3aroBHEHHs, 32 ocHOBY po3noainy JOKC y3atuii Bua toro ene-
MEHTY, BiJ SIKOTO Oe3mocepeaHbO 3AIMCHIOETHCS KUBIEHHS BWIMBKHU. TuIH
JDKC posramoBani B TaOIuUIl 32 MPUHLIMIIOM MEPEXOAY BiJl LIEHTPAIBLHOTO CTO-
AKa SIK TPAHUYHO KOJIEKTUBHOTO MPUOYTKY 0 CUCTEMHU MICHEBUX MPUOYTKIB K
I'PaHUYHO PO3WICHOBAHOIO MPUOYTKY.

TCZ6JZI/H/[}Z 1 - Tunu rusenuxo6o-dtcusIAYUX cucmem

Tun Kupnsiunii eneMeHT XapaKTepruCcTHKa
MJOKIBITIOBAY

I LleHTpanpHUIl CTOAK

[ ["'opu30HTAIBHUI KOJEKTOP
[l BeprukanbHu KOJIEKTOP KonektnBHa
AV BepTukanbHuil KOJIEKTOp, 3aM0B-
HIOBaHWM 3HU3Y

\% BokoBwuii mipKiBIIOBaY [nauBinyansHa
VI BepxHiit nixiBioBay

VI MicreBuii MIHpKIBIOBAY 1 KOJIEK- Po3unienoBana
VIl TOP
Cucrema MICLIEBUX IT1HKIBJIFOBA-
4iB

Ha puc.1 - 8 npeacTaBieHi TUIIU JIMBHUKOBO-KUBJISTYUX CUCTEM 1 MIIKiB-
JIOBAYiB, BXKUBAHI MPHU JUTTI 32 MOJICJISIMH, 110 BUIUIABIISIOTHCS.
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a - KOMNAKMHA 3 OOHUM MENTI08UM 8Y310M, O - NPOMANCHA 3 080MA MeN-
JIOBUMU 8V3TIAMU, 8 - NPOYWUHA AMOPMU3ZAYIT A8MOMOOINA

Pucynok 1 — Jlusnuxoso-acusnaua cucmema muny | (yenmpanvruii cmosik)

L geites o

T

=1
|

a - npomeHesull 0OHOAPYCHULL, O - NPOMeHeBUll 080X APYCHUI,
8 - KiIbYyeull mpuspycHuu
Pucynox 2 — Jluenuxkoso-scusnaua cucmema muny |l
(eopizonmanvhuil kKonexkmop)
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a - napanenvHi cmoaxu; 0 - 6epMUKAIbHO-3AMKHYMUL KilbyYesull KOJleK-
mop; 6 - CMOosIK 3 YUITHOPOBUM KOJIEKMOPOM OJisl CKIAOH020 NampyoKa,
2 - NOPOICHIU CIOSIK

Pucynok 3 — Jlusnuroso-acusnsaua cucmema muny |11 (6epmixanvhuii konexmop)

a - 3ajueka depes CmO}ZK'pO3n00iJleuK; O - 3a1U6KA 3 MAWIUHU JTUMMS
nio HUZLKUM MUCKOM

Pucynok 4 — Jluenuxoeo-scusnsaua cucmema muny 1V
(cugponosuii konexmop)

U

Pucynox 5 — Jlusnuxoso-scusinsiua cucmema muny V (6oxkosuil nioxcieniosat)
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)
a)

a - pomop 3 banoasicem; 6 - poboue Koneco 2a30mypOiHH020 HA0Y8a Ou-
3es; 8 - 28UHMN

Pucynox 6 — Jlusnuxoso-scusinsua cucmema muny V| (6epxuiil nioxcieniosay)

8)

a - YOMUPUMICHA NPU YEHMPATbHOMY PO3MAULY8AHHI CINOAKA,
0 - 3a1U6Ka 10NAMOK Yepe3 WINUCTULL HCUBUTbHUK

Pucynok 1 — Jluenuxoeo-scusnsiua cucmema muny V|
(mecmuuii nioscientosay)
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a - MPIHUK, O - KOpNYc 8eHMUNS; 8 - KLIbYegUll KOpnyc

Pucynox 8 — Jlusnukoso-scusnaua cucmema muny VIl|
(cucmema micyesux nioxcienosauie)

JIJ1st po3paxyHKy mapaMeTpiB KUBWJIBHHKIB 1 CTOSIKA BUKOPHUCTOBYIOTHCS
dhopmynu, pecTaBieH! y Tabauii 2.

Tabauys 2 — Dopmynu ons pozpaxyuky JIDKC muny |

KoHcTpykTHBHUI XapakTepHui Po3paxyHKoB1 popMyiu By3ia
€JIEMEHT po3Mip KomnaktHOro ‘ IIpoTsiHOTO
Bunuska HiameTtp chepu, BusnayaroTe 110 KpECIEHHIO BUIN-
BIIMCAHO1 y BY3011, BKH
Dy

JKuBHnk TOBIIUHA Ay, amr =(1...1,2) Dy

Tupuna Dy, b =(3... 4) Dy

JToBxuHA |y lur =6, 8MM
Crosx JiameTp abo Bu3zHaudaroTe 110 po3kiaii

HIMpUHA A

BIUIMBOK, aJIe¢ HE MEHIIIE
a 0 > 3d num

2.2 Po3paxyHOK MOPOKHUCTHX CTOSIKIB

Po3paxyHnok nmopoxxuauctux crosikiB (piznoBua JIDKC tumy I11), mo xapak-
TEPU3YIOThCS Y Pl BUMAAKIB BUCOKOI €KOHOMIYHICTIO. [IpuBeneHy TOBIIUHY
MEePETUHY MOPOKHUCTOTO CTOSIKA 1 )KUBUJIBHUKA PO3PAXOBYIOTh IO (hopMyJiax:

Re =16055RY0%, Ry =1,6055R

0,49
y

JIOBXKHMHY >KMBHJIbHMKA MpUiMaloTh piBHOIO 8...10 mMM. [liametp crosika
o cepeaniit ninii nepetuny 45...200 mmM, Bucota npudauzao 300 mm. [Topox-
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Hill CTOSIK BUKOHYIOTh KOHYCHHUM: TOBILIMHA HOTO CTIHKU Bropi 1 BHU3Y, BIJIOBI-
JTHO, piBHA!

=324-R0%L, =324 R0

2.3 Po3paxyHoK JTHUBHUKOBO-’KUBJISAYOI cUCTeMH 3 CUPOHOBHUM CTOSI-
koM (Tun V) npu smTTi MaruiTiB i3 ciuraBiB Tuna FOHJIK.

KuBWIBHUK JJIsI 3pYYHOCT] BIAJUJICHHS BUJIWMBKU YJapOM BUKOHYIOTH 3
nepexumMoM. BrcoTta skMBHIIBHHKA DIKUT 3BHYAiiHO BiAIOBITAa€ BUCOTI BUJIMBKH.
ToBmMHA )XKUBUIBHUKA TO1 CKJIAJIE:

- ( num - ZR’HJWI) .

VY wMicii nepexxumy, sIK MokaszaB J0CBil, 00onoukoBa dopma 100pe mpo-

rpiBaeThes, i mupuHa nepexumy A (- Moxe ckiazaTu JuIle YacTHHY po3pa-

XYHKOBOI HIMPUHHA KUBUJIBHHUKA.

al =k@

ne k(- koedinient, mo BigoOpakac MapKy CIUIaBy; Ui CILUIABY
FOHJK35T5 no 0,8; mna FOHIK24T2 no 0,7; nns FOH15/1K24 i FOHIAK15
no 0,6 (TOCT17809-72).

HeoOxinny npuBeieHy TOBIIMHY CTOSIKA, 3alI0OBHIOBAHOTO CU(OHOM, pe-
KOMEH/Iy€TbCSI BU3HAYaTH 10 popMyIi

Rc.cu(j) = 1'5R0 :

IIpuknao 1. Pospaxysatu JDKC tuna | (1ieHTpambHUiA CTOSK) I AeTali
«BymKko» 13 ctani 35JI; maca BunuBku GO = 0,185kr.

TermnoBuii By30J1 BWIMBKH € HWIIHAPOM niameTpom dy= 18 mwm i 3aBnoB-
xku |y = 40 mm. [IpuBeeHa TOBIIMHA HOTO CKJIaIa€:

P 0,, U
—d’l
R _Vy_ éégeél'@yyH _
y_ -7 - N
S, & ap 0..U
dl +2¢c" =’y
g:) y'y 84ng
éﬁfgﬂszmoﬁ
eec u
= =3,7mm
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Jlani npuitmaemo lnut = 8 MM, BpaxoBYIOYH BiAPI3KY Mi/PKIBIIOBAYa JTUC-
KOBOIO (hpe3oro, dC=35 MM, BHXOJSYH 3 PaALiOHAILHOIO PO3MIIECHHS JETaJCH.
Toni:

By g
R =—= =& u- u=9,7MM
P, (pd,) 35

Tenep 3Haitnemo Ryy;:

num

3 /
_ k4 Ry(SO3 Inum

=11%4/37% x0185 x~— = 4,6, .

8
] 8,7

[IpuiiHABIIM ~ NPAMOKYTHUM  NEPETHUH  JKUBWIBHUKA  TOBLIMHOIO

a,, =14mum, Toai mupuHa brout Gyne:
a num bnum
Rmm = 1
TO
- 2a num Rnum = 2 )14 ’ 4’6 - 27 MM
" (a num + 2Rnum) (14 + 2 )(4-,6)
3IIPAKTUYHA POBOTA 2

PO3PAXYHOK HI?KIBJIFOBAYA I BUITIOPIB IIPHU JIMTTI 11O
MOJIEJIAX, IO BUIIJIABJAIOTBCA

MeTa po00TH: HABUMTHUCS BUKOHYBATH PO3PAaXyHOK I/IXKIBIIIOBaYa 1
BUIIOPIB IIPH JIUTTI IO MOJENSX, 110 BUILIABIISIOTHCS.

3.1 TeopeTnuHi BitomocTi

Po3paxyHok miKiBiatoBaya 1 BUOPIB 31MCHIOEThCS 1O (hopMmyiax, Mpu-
BeJICHUX B Ta0muI1 3.
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Tabnuys 3 — Dopmynu ons pospaxynxy npubyau (muna V-VIII) i

20pu30HManbHo20 Himuuko6o2o xooy (I11-VI1)

KoHcTpykTHBHUI XapakTtepHui po3mip Po3paxyHKoB1 popMyiu By3ia
€JIEeMEHT KommaxtHoro | IIpoTsKHOTO
Bunuska Hiametp cepu, Bnucanoiy | BuzHayaroTh 1o KpecieHHIO

By301, Dy BUJIMBKHU
[wuiika mipkisio- | TopmuHa (xiameTp) a,, a,, =(1+12)Dy
Bata [upunab, by, =ay, Xy, =(3- 4Dy
Bucorah, h,, =(04+05)Dy
Crosx Hiametp abo mmpuHa a BusHa4aroTh 0 po3KiIajaLi BU-
JIMBKH, ajie HE MEHIIIe
a 0 > 3d num
[TimxiBaroBay ToBIIMHA HUKHBOTO a, = KlDy
IiJCTaBH A ,
[uprHa HUKHBOTO b =a :
. n n?
migcrasu b, | b, =b, +(x, - DD,
KyT npu BepimHi KoHyca a B 0
Bucora npubymnu: a =10+15
3akpuroi h, h, =(25+3)D,
Bigkpuroi h¢ h¢=(3+35D,
Paniyc aii npulyim ra r; =ksDy
Sk HaliMeHIIa BIZICTaHb MIXK
mIMiKaMu Ipuoymu ln |, £2r,
n
[IluprHa BEpXHBOI YACTUHU .
.. ITo moGynoBi
3aKpUTOro HiKiBatoBaya a |
Burmop Jiametp d,, dg, =(0,2, 0,3)af,
Bunuska Hiametp cepu, Bnucanuii B | BusHayaeThcst o KpecaeHHIo
HwkHil By3on, D BUJIUBKU
KusunsHuK ToBumuua (niamerp)a, a,.. =@, L,2)D§
[upunab, = b,.. =(3, 4)D,
Hoexwunal lyum =6, 8mm
[opu30HTATBHHI [lIupuna neperuny by b, =k,D¢
JIMBHUKOBUH X1 Bucora nepetuny hy h =b
X~ MX
Crosx [upuna (niameTp) a, a, >kb,

Ilpuxnao 2. Metrogom Bnucanux cdep pospaxysatu npuOytku JOKC tu-
oy VI (auB. puc.8, a) nns punusku i3 crami 10X18HOJI (I'OCT 2176-77); Bu-
JUBKA € MAacUBHUM KuiblieM 3aBTOBIIKM 30 MM; niamerp 30BHimHI 320 MM 1
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BHYTpiHI 240 MM; 10 KUIbLSI MpHEIHAHA TOHKA KUIbIIEBA CTIHKA 3aBTOBIIKH
4,5 mM. [lixiBIIOBaY po3paxoByIOTh 10 (hopMyJax, MPUBEICHUX Y TaOIuIll 2, B
HACTYITHOMY TOPSJIKY.

1 Pospaxyrox wutiku npuoyu. JliameTp BrrcaHoi y By30J cepu mo Kpe-
cienHto Dy = 33mMm. Toai ToBmuHa MUHKY NprOyIN

a, =(, 12D, =(1, 12)33=33, 40mm.

Matoun Ha yBa3i OOMEXKEHHS IMHKHU MKIBIIOBaYa MIMPUHOIO KUIBIIA,
npuiimaemo @, = 36mm. Illupuna mimpKiBaoBada UIst KUIbLE, IO € HPOTSIK-
HUM BY3JIOM,

b, =(3, 4D, =(3, 4)33=99, 132 my,

npuiiMaemo brir = 135 mm.
2 Bucoma wutixu npubyau

h, = (04, 05)D, = (04, 05)33=13, 17 uv;

npuiiMaemo hir = 16 mm.
3 Pospaxynox niooicieniosaua. Bubupaemo 3akpuTHil MipKiBIIOBaY, MOTO
BHCOTA:

h, =(25, 3D, = (25, 3)>33=83, Puw,

npuiimaemo hn = 95 mwm.
ToBmuHa 1 MIUPUHA HWKHBOT YACTUHM MiKIBIIOBaYA!

a, :ley =18>33=60 mmMm;
b, =b, +(k - DD, =120+ (18- 1) >33 =146 mwm.

4 Pospaxynok wucaa nioxcieniogauis. Pajaiyc nii mipKiBiroBaya:
ry = k3Dy = 2,5>33=82 mm,
3BIIKM BIJICTaHb MK IPUOYTKaMH MOBUHHA OyTH:

|, £2r, =2:82=164 um.

[IpOoTsKHICTh BHYTPIITHBOTO KUIbLIS:

p >240=754 Mmm
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Kpoxk nmo mmiiii mipKiBitoBayva:
b, +1, =120+164 = 284 mwm.

3Bigcu 754/284=2,63, npuitmaemo 3 miKiBIOBaYa, AKi PIBHOMIPHO PO3-
MOJIJIEHI IO KOJTY.
S Pospaxynok eunopig. 1lo KpecleHHIO HMIMPUHA BEPXHbOI YACTHUHH 3a-

KpuTOro mimkismosaua npu @ =12° cknamae a ( = 90 mm. [liamerp BuIOpA:

d,,=(0,2...0,3)a,=(0,2...0,3)90=18...27 mm

npuiiMaemo d,, = 26 MMm.

4 TIPAKTUYHA POBOTA 3

PO3PAXYHOK JIMBHUKOBUX KAHAJIIB JIJIS1 KLJIBLIEBOI
BUJINBKU 3 II/KIBJIFOBAYEM

MeTta po00TH: HABUYNUTHCS BUKOHYBATH PO3PaXyHOK JINBHUKOBUX KaHAJIIB
JUIA KUTBIIEBOT BUJIMBKH 3 IT1KIBIFOBAYEM

Ipuxnao 3. Po3paxyBaTu NTMBHUKOBI KaHAUM /s KilblEeBOl BUIIMBKM 3
MDKIBIIOBaYEM, pO3MIpU SIKMX po3paxoBaHi B nmpukiaai 2. [TociinoBHICTh po3-
paxyHKy (auB. puc.8, 6) HacTyIHa.

1 Pospaxynok neobxionoi numomoi weuokocmi 3anuexu Qszai.

JloBxxuHa TOHKOI cTiHKM BwiuBku mo komy | = 3145280 = 880mMm.

ITpu 3amuBui 38epxy K, = 0,05, Toxi

Qu = K, - 005°880 » 10xkr/c.
S a 5

cn !

2 Bubip xoHcmpyKyii TUBHUKOBUX X0O18.

Jljist olHOYACHOT Moja4l MeTany y BCl NJKIBIIOBaYl BUOMPAEMO II€HTpa-
JBHUN CTOSAK 3 MOXWJIMMU JIMBHUKOBUMHU XOJaMH, IO BIAXOISATH 0 KOXHOTO
MJKIBIIFOBava.

3 Po3paxyHoK cymMapHoi naowi 36yiHcenux TUGHUKOBUX X0O0i8.
[Mpuitaasmm H,=/cM, 3HaXOJUMO:

o 0.2Q,, 0,23>10
§ fo= 223

S (mfH) ~ (0,9x7000/0,07)

= 0,00136 M* =13,6 cM®.
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ITmoma ogHOrO JIMBHUKOBOI'O XOY:

fo =£3;6 =45 cm?

[Ipuitmaemo, 110 3BYKEHHMI JTUBHUKOBUHN XOJ Mae (popMy MPSIMOKYTHUKA
mupuHoio 16 mm. Toai Bucora Wboro:

45:100
16

2 Pospaxynokx yeumpanvrhoco cmosxa. Ilnoma crosika MOBUHHA OyTH
Ha 10...20% Ouiblie cymMapHOi IO 3BY>KEHHUX JINBHUKOBUX XOJ(1B, TOOTO
2 - . . .
~15 cm”. [liameTp cTosika, BIANOBIAHO Oyie:

= 28 mm.

d = 4f, _ 4><15><_LOO:44MM
p 314

Bucory 3ymnda mnpuitmaemo 40 mm. Pemty po3mipiB BCTaHOBIIOEMO
KOHCTPYKTHBHO.

SIPAKTHYHA POBOTA 4

AHAJII3 IMBHUKOBO- KUBJIAYNX CUCTEM
MeTta po00TH: HABYNUTHCS POOUTH aHAJII3 JTUBHUKOBO-KUBJISTUYUX CUCTEM
5.1 TeopeTuuHi BizoMocTi

Bin JDKC 3anexarb TpyJaOMICTKICTh BUTOTOBJICHHS! BUJIMJIBKIB 1 JeTanei
3 HMX, BUTpaTa MeTaly 1 JONOMDKHHMX MartepiajiB, CIIOKUBAHHS €JIEKTPUYHOT 1
IHIIMX BUAIB €Heprii, e(eKTUBHICTh BUKOPUCTOBYBAHHS BHUPOOHHUYHUX IUION] 1
yctarkyBaHHs. [loninieHHs HUX YMHHMKIB CIPUSATIMBO BioOpakaeThcs 1 HA
CTYII€H1 OXOPOHHU HAaBKOJIUIIHBOTO CEpeloBUIA. PO3rIIHEMO TpH HANpsIMU OM-
tumizaiii JOKC npu 1uTB1 o MOJIENSX, 10 BUILIABISIOTHCS

- TIOpIBHSUILHUU aHaJi3 BapiaHTIB 3a MOKa3HUKAMH 3 METOIO BUSIBIICH-
HSl HAHEKOHOMIYHIIIOTO BapiaHTy;

- Bubip JOKC nns BUKITIOYEHHS Y BHJIMBKUX HENPUIYCTUMHUX JAe(eK-
TIB;

- HOpMAJI3allil0 SIK PE3yJIbTaT y3arajJlbHEHHS CTOCOBHO KOHKPETHO1
HOMEHKJIATYpH JUTHX JeTalIel 1 XapakTepy iX BUPOOHHUIITBA.
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5.1.1 llopieusanvuuii ananiz eéapianmis.

BupoOHHUIITBO OAHOTUITHUX JIMTUX JIeTaliel Moxke OyTu 3a0e3nedeHe npu
BUKOpUcTOBYBaHHI pi3HuX BapiantiB JOKC. HamiuaBmim nekiiibka BapiaHTIB 1
MOPIBHIOIOUM 1X MK 00010, MOKHa BHOpaTH HaleKOHOMIYHIIUN. Bapiantu
MOPIBHIOIOTH 32 JEKUJIbKOMA MOKa3HUKAMH.

Buxin sKicHMX BIJIMBKIB BU3HAYAIOTh 1O PIBHSAHHIO!

G,H, . VoNo

BI' = ,
Gy, (VoNo +V;)

ne Gp—Maca OJMHUYHOI'O BUJIMBKH, KT,

G, — Maca IIMXTH, BA3HAYAIOTh 3 ypaxyBaHHSAM BTpaT Ha 4Yaj, KT,

No — 4KCJI0 BUWIMBKIB y OJI0111;

Vo1V, —00'em ogunnunoi BuuBky 1 JOKC, BU3HaualoTh 10 Kpec-
JCHHIO 0e3 ypaxyBaHHsS KoedilieHTa 00'eMHOI ycaaku b abo 3a HacimiakamMu
3BaKYBAHHS, M .

VY mpaktuili BUpOOHHIITBA BWJIMBKIB IO MOJENSX, IO BHIUIABISIOTHCH,
3suyHe BI'=0,1...0,6. BukopucroByrwouu nonepeaHio ¢opmyiy, MOXHa OJep-
’KaTW BUpa3 JJIs BIIHOCHOT BUTPATH 3aJIUTOTO Y (hOPMY METaIy, IO JOBOJIUTHCS
Ha OJIHY BHJIUBKY (Kr/0Td).

J03BOJIUTH MEPEUTH 10 TIOPIBHAHHS BapiaHTIB 110 METAIOEMHOCTI.
Pi3HuLsg BUTpaT 3aJIMTOr0 METaTy Ha BIJIMBKH IIPH MOPIBHSHHI IBOX Ba-
pianTiB JDKC Oyne:

D\/I3a'10 = Mg:aw - 30'10 - b i
. / “ BF¢ Bl

IIpuxnao 4. lloscuutu ponb BI' noknagHiiie Ha KOHKPETHOMY MPUKIIAI1
CTaJIEBOI JleTall «paMKa», 110 BKe MpuBojuiacs Buile, BipmBaHoi no JIKC
tuna | (ueHTpanpHuil cTosK). [IpuiiMeMo A BOTO BapiaHTy: Maca BUIJIMBKH
GO0 = 0,015 kr; N, =7>4=28 BIIMBOK B 0JIOL1; LIEHTPAJIBHUNA CTOSIK KPYTJINH,
niamerpoM d. = 30 mm i Bucotoro h(=202mm. He BpaxoBytoun Opaky i HEXTy-

I0OUM MacCOI0 KMBHUKIB 1 JIEIKUM 30UTBIIIEHHSIM Macy Ha JUISHIII BOPOHKH, Ojle-
. _ 3 )
PKUMO, 1110 Maca OJIOKY MpH ryctuHi cramu I = 7,8 kr/nm” Oye:

_apd?g 3@140

—-hgr >032><202><78 111 kr;
[1,] e
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G,N¢ =0,01528= 0,420 xr,

3BiKH, IpH KoedimienTi 00'emuoi ycaaku b = 0,06,

G, N§ 420 0.250.

BF¢: = =0,
[(G,Ng+GH(L+Db)] [(0,420+1,110) %,06]

Jlist ipyroro BapiaHTy MPHU HEHTPATBHOMY CTOSKY TOTO XK JlaMeTpy, aje
Bucororo h¢=422mm, napamerpu OyayTh HACTYIIHI:

N&=17>4 =68 BinIMBOK:

2 A 2 .
Gg{:: apdc O @ = wgﬂl’zz X7,8 = 2,320 Kr;

4 5 4 4

G,N&=0,015568=1,020 «r;

BIr@= GoN§ . 1,02 — 0,288,

(G,N$+GH(L+b)] ~ [(1,02+2,32) %1,06]

BianoBigHo, METaT0€EMHOCTI MO BapiaHTax CKIAIyTh:

M¢ =—=—""+=0,058 :
3a1.0 BI'¢ 0,259 Kr/OTJI.,

M -
e B¢ 0,288

BapiaHT 2 eKOHOMIYHIIINM 10 METaJI0EMHOCTI MOPIBHSAHO 3 BapiaHTOM 1
Ha!

DM, =M¢ - ML =0,058- 0052=0,006 xr/otx.,

3a1.0

100TO Ha 40% Macu BUJIMBKHU.

KoediuienT Buxoy BUIMBKIB, BU3HAUyBaHUM SIK BIIHOUIEHHS YUCa TOJI-
aux BIINBKIB N, 10 yucna 3aautux Ny,

KBO =T

No

VY npuknaai 3 BWIMBKUM «paMKa» MPUHHATO, 0 a0COTIOTHA BUCOTA BEP-
XHBO1 1 HIKHBOT JUISHOK CTOsIKA 3 Ne(PEKTHUMU BUJIMBKAMHM HE 3aJICKUTHh Bij
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3arajibHOi BUCOTH CTOSKA, TOOTO 3arajbHe YHCJIO OpaKOoBaHUX BHJIMBKIB B OJIOII1
JU1s1 000X BapiaHTIB OJTHAKOBE:

N, =Nf =Ng =20sixnmsox.
KBO BapianTiB 0yje, BiIMOBIIHO:

(
KBO¢= NE_8 _ 0,286,
N¢ 28

KoedirieHT BUKOPUCTOBYBAaHHS 3JIUTOrO Y (hOPMY PO3ILIaBY

_ G,N,KBO

KHUP = :
(GoNo +G,)

ne G, —maca OIMHUYHOI J€Tal, KT,

Y Hamomy npukiaai 1 000x BapianTis npu maci gerani G, =0,013 kr
Ma€eMo:

o CuNEKBOC _ 0,013x28>0,286
(G,Ng+G?) (0,015x8+1110)
G,NfKBOE® _ 0,013-68X0,706 _ .
(G,N$+G® (001568+2320)

KHUp

=0,068,

KHUpr@=

Takum urHOM, aHai3 JO3BOJIMB BUSBUTU MOXJIUBICTH miaBuineHHs KNP
B 2,75 pa3u 1 OUIbII B OPIBHSIHHI 3 peaibHO BUKOPUCTAHUM BapianToM 1.

KWP, no anasnorii 3 BI', 1ae MOXJIUBICTb OOYHCIUTH BUTpATy MeTamy, 3a-
auToro y ¢opmy, Ha IeTallb.

_ Gy

3am;g KUP "

JUis neTani «pamMmkKa» MaeMo:

G 0,013
M¢ =4 =""""-0103 :
o = PG 0,068 Kr/nerains;
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Me = G, 0013
w0 kyp¢ 0187

= 0,069 xr/nerass.

BiamnoBigHO, 3HWKEHHS BUTPATH 3aJIUTOTO MeTany (Kr/merasis) npu mopi-
BHSIHH1 BapiaHTIB OyJe:

oM, =G,&L 1@
sard = J Emm KHUP &y

Jlpyruii Bapiant npukiany nae 3umwxeHns Ha 0,124 xr/perans, T00TO 0i-
JIbIIIE MacH camoi aeTaii OuTbll HiK B 9 pa3iB.

ITpu Gy = const niauienHo KUP cripusie Takoxk 3MEHIIEHHST Macu BU-
JIMBKH LUUISIXOM CKOPOYEHHS MPUITYChKIB HA MEXaHI4HY 0OpOOKY 1 HaITyCKY.

KoedillieHT BHKOPHCTOBYBAHHSI ILIONI, KI/M7,

wrr = GoNoKBO

5

ne Sg — mioma 6:1oky BunuBkiB 3 JOKC B mutani, BBaxkarouu 3a radbapur-
HEMH PO3Mipamu, M°,
VY nanomy npukiafi npu giamerpi 6oky ds = 0,128 M maemo
— 2 i
S = 0,013 Mm*, 3BIIKH:

K= CoNSKBOC_ 00155280286 _ o o
S, 0,013
(«
wirre= CoNSKBOC_ 001556850706 _ o /o

S, 0,013

AmHani3 BapiaHTIB B IIbOMY BUIAJIKy JO3BOJIMB 3HAWTH PIIICHHS JJISl CKO-
pPOUYCHHS HeOOX1IHOT 110l B 6 pa3iB, 30KkpeMa JiJisi CKOPOUYEHHS TUIOINII poOoUo-
ro MPOCTOPY TEPMIYHUX TeUeH 1 TpaHCIIOPTHUX 3aco0iB. BumHo, 110 BapiaHT 2,
HE JUBJISYNCH HA HEBEJMKE YJOCKOHAJCHHS, Ja€ €KOHOMIYHIIIE BUKOPUCTOBY-
BaHHA TPYJOBUTPAT, METAITY 1 IJIOII.
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CAIIP IUBAPHOI TEXHOJIOI'TI
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METOJANYHI BKA3IBKHA
10 TIPAKTUYHUX POOIT MO AUCIUILIIHI

(st crynentiB creniansaocTed 7.090205 ta 7.090403

JICHHOI GOpPMHU HaBYAHHS)

VYknanau [TOPOXHA Cepriii BacuiboBuu

Penaxrop O. M. bonkosa
KoM’ rorepHa BepcTka O. II. Opaina

174/2006. [Tian. 1o ApyKy . ®opmar 60 x 84/16.
[Tanip odceTnuit. YMm. npyk. apk. . O61.-BUI. apK.
Tupax mpuM. 3am. Ne

Bunasens 1 BUTOTIBHUK
«JlonOachka gep)kaBHA MAIIMHOOY/IIBHA aKaieMisi»
84313, m. Kpamatopchk. By:. llkaninosa, 72.
CB1701ITBO TIPO BHECEHHS CY0’ €KTa BUAABHUYOI CIIPABU

1o JlepxxaBHOro peectpy
cepisg 1K Nel633 Big 24.12.08.
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