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JIABOPATOPHA POBOTA Ne 1
PO3PAXYHOK ITAPAMETPIB ABTOMATHYHOI'O
3BAPIOBAHHS I ®JIFOCOM 13 3BACTOCYBAHHSAM
INEPCOHAJIBHOI'O KOMII'IOTEPY B AIAJIOT'OBOMY
PEKUMI

1.1 Meta po6oTu

3acBOEHHS ~ METOJMKH  PO3PaxyHKy  IapaMeTpiB  peXUMY
aBTOMAaTUYHOTO 3BAapIOBaHHA IiJ] (JIFOCOM CTHUKOBHX WIBIB 3BapHUX
3’€IHaHb Ta pO3poOKa MpOrpaMH pPO3paxyHKy IMX IapameTpiB Yy
JiaJIOTOBOMY PEXHMI 13 3aCTOCYBaHHSIM IIEPCOHATIBHOTO KOMIT IOTEpY.

1.2 3araabHi BizomocTi

ITpu po3polii TEXHOJOTIYHOTO MpOIECy 3BaplOBaHHS BaKIMBE
3HAYEHHS MalOTh NMPAaBUIILHO MPU3HAYEH] TapaMeTpu PEXXUMY 3BapIOBAHHS.
3 mi€l0 METOI TEXHOJOT 3BHYAHO BUKOPHCTOBYE JOBITKOBI HaHi abo
pe3yabTaTH CHEIiaJbHO MPOBEIEHUX JOCHI/KEHb 10 3BapIOBAHHIO
aHaJIOT1YHUX BUPOOIB.

[Ipu Bu3HaYEHHI MapaMeTpiB PeXXUMY 3BapPIOBAHHS [UIsi KOHKPETHOT'O
3BapHOTO 3’€JHAHHS BHUMAraeThCsi OOpaTH cIoci® 3BaproBaHHS, piag Ta
NOJISIPHICTh CTPYMY, BWJ Ta PO3MIpH 3BapHHX MarepiajiB, po3paxyBaTu
CHIly CTpyMy, Hampyry JyrH, IOBUJAKICTH 3BapioBaHHA. (OCHOBHI
CIIBBIJHOIICHHS, IO  BHUKOPHCTOBYIOTBCS  JUISI  PO3PAXyHKOBOTO
BU3HAUEHHS OCHOBHHX MapaMeTpiB pexumy, HaBeaeHi y [1-3], mo
BUKOPHUCTOBYIOTBCS Y JIaHii poOOTi JJisi MOOYJOBU alTrOPUTMY PO3PaxyHKY
napameTpiB pe;KUMY 3BapIOBaHHsI Ha MEPCOHATBLHOMY KOMIT FOTEPI.

Ilepen 3BapioBaHHSAM BaKIMBO BHU3HAYUTH 1 IOTOAWTH OCHOBHI
napamMeTpH pexuMy 3BaprOBaHHS i1 mapoM Qirocy:

- MapkKa i 1iaMeTp 3BaploBaJILHOTO JIPOTY;

- MapkKa i rpanyssmis ¢irocy;

- PiJl i MOJISIPHICTH 3BAPIOBAILHOTO CTPYMY;

- CHJIa 3BapIOBAIBHOTO CTPYMY;



- IIBUIKICTH 3BapIOBAHHS;

- IIBUIKICTH MOJavi 3BapIOBAIILHOTO APOTY.

Mapky 3BaproBalbHOTO IpOTY 1 (hirocy BU3HAYAIOTH 3aJICKHO BiJ
XIMIYHOTO CKJIaay 3BaplOBaHOI CTai.

SIkmio BCi mapaMeTpH MpaBUILHO MiAIOpaTH 1 Y3TOAUTH MiXK CO00T0,
TO 3BapHUN 1IOB Oyne BHUKOHAHO SKICHO 1 BIOMOBIZHO OakaHUM

FeOMETPUYHHUX PO3MIpiB.

1.2.1 MeTtoaunka po3po0KH aIropuTMy po3paxyHKy napaMeTpiB pe;kKuMYy
ABTOMATHYHOTI'0O 3BaPIOBAHHS i (JII0COM CTHKOBHX 3’€IHAHb

Jdns  Bcix  CTHKOBHX  3’€IHAHb OCHOBHHMH  PO3MiIpHUMH
napamMeTpaMu, 0 BU3HAYAIOTh SKICTh 3BAPHOTO 3’ €AHAHHSI, €:

- TIIMOWHA TipoBapy H,

- koeirient popmu nposapyk;,

- koedimieHT Gopmu migcuIeHHs mBaky,

wn
e
|
T o | w

Jie B — mupurHa 1mBa;
H; — Bucora mijcuiieHHs 11Ba.

Jis  cTMKOBMX IIBIB 1[I TapaMeTpu TOBHHHI 3aJI0BOJNBHATH

HAaCTYIIHUM BUMOTI'aM:
— H noBunHA 6yTI/I HC MCHIIIC TOBIIMHU MCTAITy S 3BAPHUX eJ'IeMGHTiB;

-k, =08-04;
-k, =7-10.
Juis po3paxyHKy TIHOUHH TPOBapy BUKOPUCTOBYETHCS (popMya:

H= 0,0156\/@, (1.1)

ne Q1— MoTOHHA eHEpris, MO PO3PaXOBYETHCS 3a GOPMYIIOIO:



Qu=024-1-U-T, (1.2)
by = ks - (19-0,01-1)-D -7, (1.3)
ne | —cuna ctpymy, A,
U — nanpyra nyru, B;
E — KK nyru;
V — IBUAKICTH 3BaplOBaHHS, M/TOJ;
D — niameTp eneKTpOIHOTO IPOTY;
Ks— koedillieHT, 3aIeKHUIA BiJ POy CTPYyMY, MOJSPHOCTI P Ta HIIbHOCTI
CTpyMy J, IpH LIbOMY:
- tst 3MiHHOTO cTpymy K3= 1,0;
- Ul TOCTIHHOTO CTPyMy 3BOPOTHOI moJisipHOCTI K3= 0,92, mpu
J> 120 A/mm® ta k3 = 0,367 - J%1925 1pu J< 120 A/mm?;
- 17 TOCTiHOTO CTpyMy HpsAMoi monspHocTi kg = 2,82 - %1925
npu J< 120 A/mm? Ta k= 1,12, ipn J> 120 A/mn%.

Koedimient HamnasneHHs (47151 3BapIOBaHHA i (QIFOCOM 3 JIETKUMU
JOMYUICHHSMH PIBHUH KOe(illi€eHTy pPO3TOIUICHHS) OOYHMCIIOETHCS TIO

hopmyiti:
- JUTS 3MiHHOTO CTPYMY:

Ay =13,35—4,4-D +0,03-1+ 0,65-D% —0,0057-D - I;(1.4)
- JUTA TIOCTIHHOTO CTPYMY IIPSIMOI MTOJIIPHOCTI:
Ay =13-5,12-D + 0,047 + 1,05D% — 0,011 -1 - D — 0,00001/%;(1.5)
- JUTA TIOCTIHHOTO CTPYMY 3BOPOTHOI MOJIAPHOCTI:

Ay =13,055—1,31D +0,0115- 1 + 0,18 D% — 0,0023 - ] - D; (1.6)
0,05
U=20+21+1. (1.7)
(-25,5+132-D)
e (1.8)

V=

KK myru mpu | <900 A:

E = 0,476 + 0,0005 - I. (1.9)



IIpu |1 > 900 A npuiinsatu E = 0,85.
[Tiomia monepeyHoro nepepisy HAIIaBICHOTO METAY:

R s (1.10)
27';00-V
L= (1.11)

1.3 KonTpoabHi 3anuTaHHA I/ caMonepeBipKH i KOHTPOJIIO MiIr0TOBJIEHOCTI
CTY/JEHTIB 10 podoTH

1. Ha3BiTh mapaMeTpu pexuMy 3BapiOBaHHS, SKi BHABISIOTH
HAOTBIINI BIUIMB HA SKICTh 3BAPHHX 3’ €IHAHB?

2. OnuiiTh METOAUKY BHOOPY AiaMeTpy 3BapIOBaJIbLHOTO JPOTY.

3. Po3kaxiTh, SIK MPOBOIUTHCS PO3PAaXyHOK TIIHOWHU MPOBapy NpH
3BapIOBaHHI CTUKOBUX 3’ €THAHB?

4. Onwumiith, SK BHKOHATH pO3PaxyHOK HANpyrd HOyrd Ta
IIBUIKOCTI 3BapIOBaHH MPH 3BapIOBaHHI Mmif (irocom?

5. TlokaxiTh, K (OpPMYyeThCS TpOTpaMa PO3PaXYHKY PEXKHMY Y
JIIaJIOrOBOMY PEXHUMI?

6. INepeniviTh reoOMeTpUYHI TApAMETPH 3BAPHOTO IIBA.

7. OnumriTe, IK 00YNCITIOETHCS KOoe(DilieHT HAIIaBICHHS A;.

1.4 Tlopsiiok npoBegeHHA J1a00OPATOPHOL POOOTH

1. Tlo panum, HaBegenuM Yy 1. 1.2, pospobuth OJOK-CXeMy
ITOPUTMY PO3PaXxyHKY Yy /iaJOroBOMY pEXHMI HapaMeTpiB peKUMY
ABTOMAaTHYHOTO 3BapIOBaHHA i (IIIOCOM 3’ €IHAHb HACTYITHUX THIIIB:

a) 3BapIOBaHHA CTHKOBOTO 3 €IHAHHS 0€3 CKOCYy KPOMOK 3a OJWH
TPOXiJ;

0) 3BapIOBaHHS CTHUKOBOTO 3’€JHAaHHS 0€3 CKOCy KPOMOK 3 JIBOX
CTODIH;

B) 3BapIOBaHHsS CTHKOBOTO 3’€JJHAHHS 0€3 CKOCY KPOMOK 3 OJIHOTO
OOKy Ha ITiIKIaIIIi, 0 3aTUIIHIACS.

[Ipu nboMy HEOOXiAHOIO YMOBOIO € IO MyHKTaM:



a) (5+0,5) <H<(S+1,5);
0) 3 KoxkHOI cToponu (S/2 +1,5) < H <(S/2 + 2,5);
B) (S+0,2b)<H<(S+0,5b),

Je b— ToBIIMHA MeTaNeBOT MiAKIaIKH.

2. Poszpobutu mporpaMy Ha anropuTMivHiii MoBi Basic uu Pascal
JUISL pO3paxyHKy HapaMeTpiB peKUMY 3BapiOBaHHS. BHSIBHTH MOMHIKH Ta
3pOOMTH peaaryBaHHs Mporpamu. Po3paxyBaTH mapamMeTpu pexXuMy
3BapIOBaHHA Ta BUBECTH pe3yJIbTaTH Ha eKpaH MoHiTopy. IIpoananizyBatu
OTpUMaHi JlaHi Ta 3pOOUTH BUCHOBKH, CKJIACTH 3BiT.

3 BHKOPHCTAaHHSM CIiBBiJHOIICHb, HaBeJACHUX y M. 1.2, anroputm
pO3paxyHKy Ha TIEpCOHAIBHOMY KOMIT'IOTEpl MapaMeTpiB  pexuMy
OJTHOTIPOXiJHOTO 3BApIOBaHHS TiJ (IIIOCOM CTHKOBOTO 3’€HAaHHS Ha
(hmrocoBit momymmi ©6e3 po3dily KpOMOK Ta 0e3 3a30py Moxe OyTH
NpEACTABICHUH y BUTTISNI HACTYITHUX JiM.

1. Bectn BXifHi maHi — TOBIIMHY METalIy S Ta pix i MOMSPHICTH
cTpymy P:

S=N+1,
ne N — mopsAKOBuUil HOMEp CTYAEHTa B XKypHAJIL.

2.3a1aTi CUTy CTPyMY:

3. Beectu giametp npoty D= 2 mM. Po3paxyBaTi OIiBHICTE CTPYMY:

1
J = 0,785-D?’

Ta 3pobuTtH BUOip D 3a monmycTUMUMH Me)aMH BEIMYMHU MIITHHOCTI
CTPpyMy, Ui 4Or0 y MpOorpaMi OpraHi3yBaTH LUK PO3paxyHKy it D Bix
2 MM 710 6 MM JUTSI IIITBHOCTI CTpyMy Jy JOMYCTUMHUX MEKaX, 10 HaBEICHI
B Ta0Oym 1.1.



Tabmurs 1.1 — JomycTrMi Mexi U IIITBHOCTI CTpyMy J

D, MM 2 3 4 5 6
Jnmin 65 45 35 30 25
Jmax 200 90 60 50 45

4.Ilo obpanum D Tta | pospaxyBatu Hampyry Ayru 3a (OpMYIIOO
1.7).

5.Po3paxyBaT MIBUIKICTh 3BaproBaHHs 110 Gopmyiti (1.8).

6. 3anexxHo BiA poAy Ta TMONSPHOCTI CTPyMy poO3paxyBaru
koedimient A; mo hopmynam (1.4), (1.5) uau (1.6).

7. Busnauutu 3HaueHHs Kjmo dopmyni (1.3) 3 ypaxyBaHHIM
KoeQimieHTy Ks.

8. Pospaxysatu E gyru mo ¢popmyi (1.9).

9. PozpaxyBatn r1imbury mnpoBapy H mo dopmyni (1.1) 3
ypaxyBanusm ¢opmyn (1.2), (1.3) ta (1.7) i nOpiBHATH 3 JaHUM
3HAYCHHSIM.

10. SIxkmo H He 3a/J0BONBHSE AAHOMY 3HAYEHHIO, 30UTBIIATH abo
3MEHIIUTH CUIIY CTPYMY, EPEHTH 10 KPOKY 2 1 IOBTOPUTH PO3PAXYHOK 1O
OTPUMAaHHS 33J1aHOI BEJIMUMHHU H.

11. Po3paxyBaTu mupuHy 1Ba 1o ¢popmyini B = %

12. Pospaxysatu F o ¢popmyi (1.10).

13. Pospaxysaru H; o ¢popmymi (1.11).

14. BuBecTr Ha pe3ynbTaTH PO3paxyHKy Ha eKpaH MOHITOPY.

1.5 3micT 3BiTY

1. Tema Ta MeTa poboTH.

2. OCHOBHI mapamMeTpu pEeXuUMY 3BaploBaHHA MmiJ (urocoM Ta ix
BIUIMB Ha SIKiCTh 3BapHUX 3’ €JHAHb.

3. MeToauka po3paxyHKy HapameTpiB PeKUMY 3BapIOBAHHS.

4. briok-cxemMa ~ alrOpUTMy PpO3PaxyHKy IapaMmeTpiB  pPeXUMY
3BapIOBaHHS.

5. Tekct mporpamu po3paxyHKy.

6. Pe3ynbraTi po3paxyHKy.

7. AHani3 pe3ynbTaTiB PO3paxyHKy Ta BUCHOBKHU.

8. Ecki3 momepe4HOro rnepepizy 3BapHOro 3’€IHaHHS B MacIiTali,
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BIZIITOBITHO JTO PO3MIpiB.
9. BucHOBKH 110 POOOTI.

1.6 PexomengoBaHa JirepaTypa

[1-4].
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JABOPATOPHA POBOTA Ne 2
PO3POBKA OIITUMAJIBHOI'O BAPIAHTY PO3KPOIO
BXITHOI 3ATOTOBKHA

2.1 Merta po6oTn

Po3pobka onTuManbHOTO BapiaHTy PO3KPOIO BXiJAHOI 3arOTOBKH Ha
JeTali Uil BUPOOHUIITBAa 3BapHUX KOHCTPYKIH 3 3aCTOCYBaHHIM 3aco0y
JHIAHOTO TMporpaMyBaHHs (CHMILIEKC-METOM) sl MiHIMizamii BiAXOiB 3
pO3paxyHKaMHy Ha EPCOHATBLHOMY KOMIT IOTepi.

2.2 3arajbHi BizoMocTi

[Nepi HiXXK TPUCTYITUTH 1O OE3MOCEPEIHHLOT0 BUKOHAHHS OYIb-SIKUX
poboumnx ormepariii, Mo 3MIHIIOTH GopMy 1 00pHIcCH BUXiTHOTO MaTepiary,
B OUIBIIOCTI BUMAIKIB HEOOXIAHO e Matepiaid po3kpoiTH. OCHOBHOIO
METOI0 IIi€i omeparii € 3a0e3neueHHs] TOYHHUX, BIAMOBIAHO J0 KPECIICHB,
PO3MIpiB BHPi3aHUX 3 METAIY JIeTaJIEH.

[Ipu pamnionaTbHOMY BUKOHAaHHI PO3MITKH JIOCSTAIOTh EKOHOMIYHOTO
PO3KpOIO METally HACTYITHUMH 3aX0aMH.

1. MakcumanbHa MOKIJIMBA IIUIBHICTH PO3MIIIEHHS PO3MITKU
JeTalleil Ha KOKHOMY IiUIsIrae po3KpuIo mMMaTKy merany. [Ipu mpomy He
BUKOPHCTOBYIOTBCSl BIIXOIM HE IIOBHHHI IEPEBHIILYBATH IPAKTUIHHX
HOPM, IPUIHATUX B MPAKTHIII IPOCKTYBaHHSI.

CepenHst KiNbKiCTh BiIXOIiB MpoOKaTy poT, (B % Bix Barm) mnpu
BUTOTOBIIEHHI JieTanell 3BapHUX BUPOOIB 3a3Ha4YEeHO B Tadmwii 2.1.

3a3HaueHi BIAXOAM MOXKYTh OyTH 3HIKEHI 3a JO0MOMOIOI0
KOHCTPYKTHBHHUX 1 TEXHOJOTIYHHX 3aXOfiB, B MeEpIIy 4Yepry IUIIXOM
palioHaTbHOTO PO3KPOIO METaly.

2. Haiimenmia MoJMBa TPOTSHKHICTH piziB. [lpu oMy ciin
BUOMPATH BiAMOBIIHI PO3MIpPH NPOKATY IS BATOTOBJICHHS JIeTAJICH.

[Ipu BupoOHULTBI 3BapHUX KOHCTPYKLiH BaKJIMBE 3HAUCHHS MalOTh
NUTaHHS PaliOHAJIBHOIO PO3KPOIO BXIAHMX MaTepialliB 3 3a0e3MeUeHHAM
MIHIMAIBHUX BIJIXOZIB MPH BUTOTOBJICHHI JeTajiell Ta 3aroToBok. [lis
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BUpIIICHHS i€l 3a/1a4i 3HAWIUIN 3aCTOCYBaHHS MaTeMaTH4HI 3acO0H, IO
JTO3BOJISTIOTH TIABUINUTH KOe(ili€eHT BUXOIy MpHmaTHOro Ha 2-5 % mpu
pO3Kpoi JniHIHHUX MaTepianiB Ta Ha 2—10 % A7 TUCTOBHX MarepiajiB y
NOPIBHSIHHI 31 3BUYAHUMU PO3KPIHHUMH KapTamu. Y LIbOMY BiJHOIICHHI
JTa€ TapHi pe3yJabTaTH 3aCTOCYBaHHS 3acO0y JHIHHOTO MPOTpaMyBaHHS Y
MOEJHAHHI 3  3aCTOCYBaHHSM  TIEPCOHAJBHUX  KOMIT IOTEpiB IS
OaraToBapiaHTHUX PO3PaxyHKiB i BHPOOY ONTHMAIbHUX PillICHb.

Tabmunsn 2.1 — CepenmHst KiJbKICTh BIIXOMIB MPOKATy IpH
BHUTOTOBJICHHI JeTaJIel 3BapHUX BUPOOIB
Jetanb P %

JlucroBuit meran 4-8
IllnpokoCcMyTOBHIA, CMyTOBHH 1 KyTOBHI MeTa 4-6
TpybOu, kpyrinii i KBagpaTHHIA MeTaI 2-4
I[IBenepu, TaBpOBWIA i ABOTABPOBUH MeTal 3-5
[HII1 BUIM TpOKaTy 2-3

2.2.1 OcHoBH JIiHiHHOTO POrpamMyBaHHS

Jlimifine mporpaMyBaHHS pO3TIIAJAE€ PO3B’SA3aHHA CHCTEMH M-
JTHIRHUX anreOpaidyHuX PIBHSIHB 13 N-HeBimoMuUMHU (N>M) MIOI0 JiHIHOTO
PIBHSIHHS THX >K€ HEBIJJOMHX. 3a/laya CTaBUTHCSI HACTYITHUM YHHOM IPH
CUCTeMI JHINHUX PiBHSHB!

Allxl + A12x2 + A13X3 + -+ Alnxn = Bl'

Alel + Azzxz + A23x3 + -+ Aann = Bz,

(2.1)
Am1X1 + ApaXxy + Apzxs + -+ ApnXn = By
1 JTIHIAHOT OPMH IMX JKE HEBITOMUX:
Z = C1x1 + szz + C3X3 + -+ Cnxn (22)

3HAWTH Take HEBIJ’€MHE DIllICHHS, NpU SKOMY JiHifiHa ¢dopma
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(minpoBa QyHKIIS) TpUiiMae MiHiMaIbHe (Y1 MaKCHMalbHe) 3HaYeHHs. J[ist
pO3B’s3aHHA 3aBAAHHS TMPUHAMAETHCSA 3aci0 ITOCHIIOBHOTO TOJIIIICHHS
BXITHOTO (OMOPHOTr0) IUiaHy (CHUMILIEKC-METO), IO JTO3BOJIIE MPOBECTH
MOBHE JTOCTIKCHHS 3aBIaHHs 32 KiHI[EBE YHMCIO0 OJHOTUITHUX KPOKiB [5].

2.2.2 ®opmyaoBaHHs 3a1a4i po3po0KH ONTHMAJIBLHOTO BapiaHTY PO3KPOI0
BXIiJIHOI JIIHiliHOT 3ar0TOBKM Ha JeTaJjli HACTYNIHUM YHHOM

3 BXIJIHMX 3arOTOBOK JIOBXXHHOI L BHMaraerbcs HapizaTH AeTaii
nopxuHO L; y kimbkocti Nj, mpu mboMy HEOOXiIHO MaTu JeTaii
pi3HOMaHITHUX JOBXKHUH, ToOTO i= 1,2,3,..., M. [l KOKHOI 3aroTOBKH
JMOBXKAHOIO L MOXXHa BHKOpHICTATH KillbKa pi3HOMaHITHUX BapiaHTIB
po3kporo. TIpu 1bOMY TpH j-M BapiaHTi PO3KPOIO 3 OJHi€l 3arOTOBKH
oTpumyeTbes A; metaneit i-ro Buny (j = 1,2,3,...,n; i = 1,2,3,...,,m) npu
BEJIMYMUHI BIIXOMIB BiJ OZHI€T 3aroTiBKH Bj. BumaraeTbcest 3HaWTH KUIBKICTh
3arOTOBOK, III0 PO3KPOIOIOTHCS 3TiAHO j-ro 3aco0y, Mo HapizaTh 3amaHy
KiTbKicTh N; AeTasneil KoKHOro po3Mipy mpH 3abesredeHH] MiHIMabHUX
BIIXOMIB TaK, 00 CyMapHi BiXOAM MPHU peani3arii MOXKIMBHUX BapiaHTIB
PO3KpOIO BXiIHUX 3arOTOBOK OYyJIM MiHIMaJIbHi:

Z =371 Bjxj > min , (2.3)

IPH TAKUX OOMEKEHHSAX:
]!1=1 Al] = Nl(l =1,2,3, ...,m), (24)
x;>0(G =123,..,n). (2.5)

PiBusiHHS (2.4) TIOKa3ye, 0 HaeXHa OyTH BUTOTOBJICHA HEOOXiTHA
KUTBKICTh JIeTalled 1-r0 po3Mipy BHACIHIZOK PO3KPOIO BXIJIHUX 3aroTOBOK
BciMa oOpaHuMH j-criocoOamu. Takux piBHSHBb OyJae CTUIBKH, CKUIBKH
po3mipiB neraneit — m[6].

BupimyBatu moTpiOHy 3amady MOXKHA [UISXOM  3allOBHEHHS
cuMIniekc-Tabnmuue. OMHaK y TOMy pasi, Koinu M > 4 po3B’si3aHHA 3ajadi
onTuMizamii HaHOLIBII PpaIiOHAIBLHO 3IMCHIOBATH 3 3aCTOCYBaHHSIM
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KOMIT FOTEPIB.

2.2.3 3pa3ok po3B’s3aHHA 337a4i ONTHMAJBHOT0 PO3KPOIO HA KOMIT I0Tepi

3 BXigHUX 3arotoBok L = 8500 MM HeoOXimHO HapizaTu meram 4-x
PO3MIpIB Yy 33JaHUX KiIBKOCTSIX:

L; = 850 MM y kimpkocTi N3 = 830 mmiT;

L, =2050 mm y xinmpkocti Ny = 620 mr;

L3 =3100 mm y kinbkocti Nj = 240 mT;

Ls = 4400 mm y kxinbkocti Nj = 400 mr.

[loTpebyeTbes 3HANTH, AKY KUTBKICTh BXITHUX 3aTOTOBOK HEOOXiTHO
po3pizaTH MO KOXXKHOMY 3 MOXIIMBHX BapiaHTiB PO3KPOIO JJIsi OTPUMAaHHS
3aJ]aHOi HOMEHKJIATYPH JieTaliel MPU MiHIMAJTbHUX BiJXO/AaX.

st po3B’si3aHHS 3a/1a4i BUOMPAEMO MOXKITUBI BapiaHTH PO3KPOIO TIO
KO)KHOMY po3mipy. [lns HaBeneHoro 3paska pesynsTatd 20 BapiaHTiB
PO3KPOIO BXiJHOT 3arOTOBKH 3BE/ICHI JI0 Ta0IuIi 2.2.

Ilo nanwm, mpuBeAeHUM B TaONUIll 2.2 HEOOXiTHO 3HAUTH KITBKICTh
3aroTiBoK Xj, IO PO3KPOIOIOTHCS MO j-My crmocody (j = 1,2,3,...,20), 11106
3a0e3neynTd MOTpPiOHY HOMEHKIATypy JAeTaleil Ha 3aMOBJICHHS MpH
MIHIMaIBHHX BiIX0/[aX, TOOTO 3HANUTH MiHIMYM HUJILOBOT (QYHKIIIT Z.

[Tpu po3paxyHKy Ha KOMIT t0TEpi 3 3aCTOCyBaHHAM mporpamu TPP2,
orpuMaHi HacTymHi pe3yibpraTti: X3 = 83, X5 = 280, X17 = 120, X19 = 60
npu 3HadeHHi Z = 135000 MM, npu BiJHOCHIA BEIMYUHI BIAXOJIB
P = 2,62 %, mo mae MOXIUBICTh 3pOOMTH BHCHOBOK, IO PO3pOOJICHUN
ONTUMANBHUNA BapiaHT pO3KPHIO, T.1. BEIWYMHA BIJAXONIB MEHIIE
HopmatusHOI (P < 5 %).
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Ta0muirs 2.2 — [lani BapiaHTiB po3Kporo 3arotoBku L = 8500 mm

.Ng Kinpkicts neraneit Ajj, mr. Cyma | Binxomm
BapiaHry, J Ly, MM B;,Mm
Hetans 1 |[lerans 2 |[lerans 3 |[lerans 4
1 0 4 0 0 8200 300
2 0 0 0 1 4400 4100
3 10 0 0 0 8500 0
4 0 0 2 0 6200 2300
5 0 2 0 1 8500 0
6 2 3 0 0 7850 650
7 5 2 0 0 8350 150
8 7 1 0 0 8000 500
9 0 2 1 0 7200 1300
10 4 0 0 1 7800 700
11 1 1 0 1 7300 1200
12 6 0 1 0 8200 300
13 5 0 1 0 7350 1150
14 2 1 0 1 8150 350
15 3 1 1 0 7700 800
16 1 2 1 0 8050 450
17 0 0 1 1 7500 1000
18 1 8 1 1 8350 150
19 0 1 2 0 8250 250
20 2 0 2 0 7900 600

Ha 3amoBnenns, mr. N1 =830; N2 = 620; N3 = 240; N4 = 400.

Po3paxynku
HOMEHKJIaTypa JieTajeu.

T ITBEPIIITH, 110 BHUT'OTOBJIEHA

noTpioHa

2.3 KoHTpOJIbHI 3aNUTAHHS JUIS1 cCaMoTepeBipKH i KOHTPOJIIO MiATOTOBJIEHOCTI

CTYJEHTIB 10 po0oTH

1. Hasite MeTy onTuMi3amii po3KpOIO BXiZHHX 3aroTOBOK Ha
JieTai Jisl 3BapHUX KOHCTPYKIIii?
2. llepeniviTe HeOOXiHI BXiZAHI AaHi U1 PO3pPaxyHKY BiJHOCHOI
BEJIMYMHU BiIXOAIB MIPU PO3KPOIO MeTairy, %o?
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3. HaBeniTs MeTOmMKA CKIaJaHHSI MAaTPHI 0OMexeHb (A M).

4. PoszkaxiTe, K MaTeMaTHYHO BHUPINIYETHCH 3ajada OMTHUMI3amii
(3HaXOKEHHSI MAKCUMYMY UM MiHIMyMY) LiJIbOBOT (PYHKIIII?

5. Onuuiite, K po3po0IISIETHCS TA0IHIIS BapiaHTIB PO3KPOIO?

6. OmuuiTe CyTTEBICTh CHMIUICEKC-METONY pO3B'SI3aHHS 3ajad
onTUMi3aii.

7. TlepeniviTh NUIAXH 3HWKEHHS BEJIMYMHU BiAXOJIB MIPH PO3KPOT
MeTay.

2.4 ITopsigok NpoBeieHHs J1a0opaToOpHOi podoTH

O3HalOMHUTHCH 3 OCHOBAMH JIIHIHHOTO MPOrpaMyBaHHS 1 CUMILIEKC-
METO/IOM PO3B’sI3aHHsI 33724 JIiHIHOTO MPOrpaMyBaHHSI.

3rigHO 3 iHAWBiAyalbHUM 3aBHaHHAM (Tabxn. 2.3) mMpoBecTH aHawi3
MOYJIMBUX BapiaHTiB PO3KPOIO BXiJHOI JiHIHHOI 3arOTOBKH JAOBXHHOIO L
Ha Jeran noBkuHamu Ly, Ly, Ls, Ly CkilacTul TaOMUITIO BapiaHTIB PO3KPOIO.

Tabmurs 2.3 — BapianTu 3aBnans 0 J1aO0paTopHOi podoTH
Herans 1 Jerans 2 Heranns 3 Herans 4
g"’ Lvv | Ly [ Ny | Lo | Na | La | Na | L | N
MM | T | MM T MM T MM T
1 | 8000 | 1450 | 1250 | 450 | 2350 | 940 1100 | 1200 | 800
2 | 8400 | 1150 | 2000 | 1000 | 2100 | 1050 | 880 | 800 1000
3 [ 8600 |980 | 1150|1080 | 1340 | 750 1000 | 850 2340
4 19200 | 1250 | 1200 | 980 | 1680 | 650 2000 | 1250 | 550
5 | 10000 | 900 | 2900 | 1050 | 890 | 600 3400 | 1200 | 890
6 | 9000 | 1600 | 1200 | 750 | 3200 | 520 2200 | 1200 | 1140
7 | 7800 |800 |1560 980 | 1160 | 1100 | 1320 | 890 1450
8 [ 9600 | 1250 | 850 | 1100 | 1320 | 850 2000 | 730 1320
9 [ 8000 |870 |1430 950 |875 |525 988 | 650 2250
10| 12000 | 900 | 2300 | 1100 | 2100 | 1050 | 970 | 850 2150
11| 8500 | 1250 | 1320 | 840 | 1430 | 1100 | 2100 | 420 3200
12| 6200 | 425 | 2500 | 650 | 2200 | 550 1050 | 400 2540

3pa3ok po3poOKHU Ta CKIIAAaHHS TaOIUIl PO3KPOIO 1 BXITHUX JTAHUX
JUTSL BBOJTY Y KOMITIOTEp HaBeJICHHUHN Y T1. 2.2.
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3a oTpMMaHUMHU JaHUMH 3aITMCATH HITHOBY (YHKIIIFO:
Z = 27:1 Bjx](] = 1,2,3, ,')’l) (26)

CkyacTd  4YOTHPU PIBHOCTI, IO BPaxOBYIOTh OOMEXKCHHS I10
KIJIBKOCTI HeoOX1aHuX aerainei N;:

Zjn:1Aij = Ni (1 = 1,2,3,4) (27)

BBiMKkHYTH KOMI'IOTep Ta 3amycTuTd mnporpamy TPPL. 3pobutn
aHaJi3 MporpamMH Ta 3aCBOITH MOPSAOK poOOTH MO BBOAY BXITHUX JaHUX
JUTSL pO3PaxyHKy [7].

o 3anuTy KOMIT t0TE€pa BBECTH KUJIBKICTh BapiaHTIB po3kporo. [licis
IFOTO BBECTH AaHi 1Mo Gopmynam (2.6) Ta (2.7) 3 Tabmumi 2.3.

Ilo 3amuTy xomm’'torepa BBecTH umcio N, piBHE YHCIy BapiaHTIB
po3kporo. OGUUCIUTH BiTHOCHY BEJIMYHMHY BiJIXOJIB, IJISl YOTO IO 3aMUTY
BBECTH JOBXKHUHY BXiJTHOI 3aTOTOBKH.

IlepeBipuTH KiNBKICTh BUTOTOBJICHHUX JETANCH KOXXHOTO PO3MIpY Ta
ix BiAMOBimHICTH 3amaHoi HOMEHKJIAaTypH. [Ipu MO3UTHUBHHX pe3yibTaTax
BUBECTH OTPUMaHI JIaHi Ha MPUHTEP 1 BUBECTU Ha NMpUHTEp NuTaHHA. [atn
BIJNIOBiZl Ha MOCTABJICH] 3alIUTaHHS.

2.5 3micr 3BiTY

1. Tema ta meTa poGoOTH.

2. 3amaya PO3KPOI0 MaTepialliB MpU BHUPOOHMUTBI 3BapHUX
KOHCTPYKIIiii.

3. Buxinni manHi Ta TabauIl BapiaHTIB PO3KPOIO.

4. PesynbTaTu po3paxyHKiB.

5. AHaJi3 pe3ynbTaTiB pO3paxyHKy.

2.6 PexomenoBana qiteparypa

[>-71
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JIABOPATOPHA POBOTA Ne 3
INPOBEJAEHHA ABTOMATHU30BAHOI'O PO3KPOIO
JIMCTOBOI'O MATEPIAJIY 3 3BACTOCYBAHHAM
ITPOI'PAMM «ACTPA-I»

3.1 Meta podotu

O3HallOMUTHUCH 3 MPOrPaMOI0  AaBTOMATH30BAaHOTO  PO3KPOIO
muctoBux MarepiamB «ACTPA-JI», omepkaTh TpakTHIHI HABHUKA TIPH
PO3pOOTIEHHI ONTHUMAIBHOTO IUIAaHY PO3KPOK IJIMCTa IJIs BHUPOOHHMIITBA
3BapHUX KOHCTPYKIIiH.

3.2 3arajabHi BitoMocTi

Po3kpoem MeTany Ha3MBaIOThH CHOCIO pO3TallyBaHHS 3aroTOBOK Ha
apkymri, cMy3i Ta iH. HalOinmpmry 9acTHHY CKJIaJarOTh 3arOTOBKH, IO
MaroTh (GOpPMY MPSMOKYTHHKA a00 OJIM3bKY 10 HhOTO. O/IHAK icCHYe Oe3miu
(hacOHHMX 3aroTOBOK, 30BHIIIHINA KOHTYpP SKHX YTBOPEHUH BiJl IEPETHUHY SIK
MPSIMHX, TaK 1 KPUBUX JIHIN.

Y  BuUpPOOHMUTBI Pi3HOT CEPIMHOCTI 3 METO MaKCHUMAaJIbHOTO
BUKOPHUCTaHHS MaTepialy Ipu OTPUMAaHHI 3ar0TOBOK HEOOX1HO MparHyTu
BIJIIIYKATH HAWBUTIMHIIIKN BapiaHT pPO3KPOI0 MPOKaTy 1 Kpamoro
BUKOPHCTaHHS BinXoaiB po3kporo. Ilpum poskpoi smcra moTpiOHO
BPaxOBYBATH TEXHOJIOTIYHI METO/IH, IO 3aCTOCOBYIOTHCS JUISI ITOJILTY JIUCTA
Ha 3arOTOBKH, TaK SIK BiJl HUX 3aJ€KUTh 0OpaHuil BapiaHT po3kporo. Tak,
ra3oBe pi3aHHA 1 pi3aHHA Ha JUCKOBUX 1 BIOpaiiHUX HOXHUIIX
JIONYCKaloTh OyIb-sIKe pO3TAallyBaHHS 3aroTOBOK Ha apkymi. [lpm
TITBHOTMHHOMY pi3aHHI 3aroTOBKHM CJiJ PO3TAIIOBYBaTH Tak, 100
3a0€3MEeYUTH MOMKJIMBICTh HACKPI3HUX MNPSMONIHIHHUX PO3PI3iB y310BXK
a0o momnepek Jucra ado NPSAMOIHINMHI pO3Pi3K MiJL KyTOM.

[lpu onvHWUYHOMY i cepiiiHOMY BHITYCKY BHPOOIB 3 iX BEIHKOIO
HOMEHKJIATYPHICTIO HAHOLIBII palioHaIbHUM € KOMOIHOBaHWI PO3Kpii
JCTa JUIA Pi3HUX JeTaneld Ha KijbKa TUIIOPO3MipiB MalliH. SIKII0 KOHTYpH
3aroTOBOK Pi3HOI (JOpMH BIUCYIOTHCS B MIiHIMAJbHUH MPSIMOKYTHHK a00
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Tparmemnio, HeoOXiJJHO BUKOPHMCTOBYBAaTH METOJ Kpamloro 3arloBHEHHS
KOPOTKOi CTOPOHM JIMCTa, METOJ PO3MIPHOI ITOCHTIIOBHOCTI 1 IIpaBMIIa
TIOETHAHHS 1 3CYBY.

MeToa kpaioro 3a10BHEHHSI KOPOTKOT CTOPOHU JIUCTA, IO A03BOJISIE
3MEHIIUTH BIAXOMW HEKPATHOCTI, MOIsira€e B HacTymHOMYy. CmodaTky
3HAXOAUMO TaKe KIIbKICHE TIOEAHAHHS JBOX Tab0apHTHHX PO3MIpIiB
3arOTOBKH, TPU SKOMY HaWKpalluM YHHOM MO)KHA 3alOBHHTH KOPOTKY
CTOPOHY JIMCTa, a TIOTIM 3HAaWJEHOI0 KOMOIHAIE€I0 pPO3TaIlyBaHHS
3arOTOBOK 3allOBHIOEMO 3HAYHY YAaCTWHY MOBXHHHM JucTa. s pemru
JIUCTA 3aCTOCOBYIOTh TOW K€ NMpuHUuUI. Halkpalie 3al0OBHEHHS KOPOTKOI
CTOPOHM JIUCTa MPOAMUKTOBAHO THM, IO CMYXXKa HEKPaTHOCTI,
pO3TaIIoBaHa y3/I0BXK JHCTa, Ma€ OUTBITY MPOTSHKHICTh, HIK PO3TAIlIOBaHA
NOTIepeK JIUCTa, i TOMY SKOHOMis Ha ii IMpWHI Aae OUIBIIMK BUTpaml Ha
TUTOIII BigXoaiB. MeTox po3MipHOI MOCIIAOBHOCTI TOJISITa€ B TOMY, IO
3aroTOBKH PO3MIIYIOTh HA apKYIIi B TOCIIAOBHOCTI BiJl OLIBII BEIMKHUX 10
TpiOHUX.

3.2.1 Iporpama «<ACTPA-II»

IIporpama «ACTPA-/I» mpusHaueHa JAiasf aBTOMAaTH30BaHOIO
PO3KpPOIO JIMCTOBUX MaTepiaiiB — MeTaiy, (panepu, ckia, IJIACTHUKIB Ta iH.
[Iporpama € MOTY>KHUM IHCTPYMEHTOM TEXHOJIOTa, IO JO3BOJISE 3HAYHO
MiIBUIIATH €PEKTUBHICTH i CKOPOTHTH Yac (OPMYBaHHS KapT PO3KPOIO.

Cuctema 3abesmeuye 3aBaaHHs 1 30epiranHa iHpopmauii mpo
3aKa3HHMKa Ta MaTepiaju; aBTOMaTHYHE Ta iIHTepaKTUBHE (OPMYBAHHS KapT
PO3KpOI0; pO3paxyHOK, 30epiranHsi Ta OONIK BIIXOMIB; NPYKYBaHHS KapT
PO3KpOIO Ta crienudikamii.

[Mpu BBepeHHI NaHWX MPO JAeTalli Ta MaTepialll BKa3yeTbCs IXHS
KUJIBKICTh, PO3MIipH, TOBIIMHA, HAMpPSIMOK BOJOKOH 1 Mapka MaTtepiany.
IcroTHOIO OCOONMBICTIO 3aBAAHHS BUXIIHUX JAaHUX € BHUKOPHCTaHHSA
JiTepHO-UM(POBOrO HOMEpy JeTani i HailMeHyBaHHsS JeTali B CKIaji
BUPOOY, 110 Bi/MOBiA€E ii peabHOMY MPEJICTABICHHIO B KOHCTPYKTOPCHKIH
JIOKyMEHTAII1.

[Iporpama go3Bosisie omnucaTtd OiOMIOTEKY THIOBUX BHUPOOIB 1
BUKOPHUCTOBYBATH iX Hajaii mpu GopMyBaHHI 3aMOBJICHb.

ABTOMaTHYHHN PO3KPiil MPOBOTUTHCS 3 OONIKOM TEXHOJIOTIYHUX i
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OpraHizamifHMX IMapaMeTpiB BHPOOHMIITBA. 3MIHIOBaHI IapaMETpH
JTO3BOJISIIOTh YCTAaHOBUTH: IIUPHUHY pi3a, OOpi3aHHSA Kparo JHCTa, OONIK
HACKPIi3HUX Pi3iB, THII PO3KPOIO Ta iH.

[lpu pyuHomy pemaryBaHHi KapT 3abesmeuyeTscs pan (yHKOin
IIBU/IKOTO 1 TOYHOTO KOPETryBaHHS PO3KPOIO: PO3MIICHHS TPYNH JeTanei
Ha IMPHUHY pi3a, BUPIBHIOBAHHS IO 3araibHii 0asi, 3cyB 0 ymopa Ta iH.,
Opd IbOMY HIiATPUMYETbCS CKacyBaHHs BHKOHAHUX OMeEpauid, Mo
JTO3BOJISIE BIAHOBUTH TIOTIEPEHIN CTaH KapTH PO3KPOIO, 1 MacmTabyBaHH
BIKOH JJOKYMEHTA.

Ilpu penaryBanni, Oe3mocepeHbO Ha KapTi PO3KPOIO, MOXKHA
3MIHUTH BJIACTUBOCTI JeTaji: NOBKUHY, IIMPUHY W OPIEHTAII0 BOJOKOH
(nnst panepm), JOCATAOYN, TAKIM YMHOM, HAWOLTBII IITPHOTO YKIIAAaHHS.

Po3paxyHOK BigXomiB BHPOOJSETHCS SK aBTOMAaTUYHO, TakK 1 B
pexumi miajgory. B 3ajiexHOCTI BiJi BCTAaHOBJICHUX IapaMmeTpiB, BiIXOAU
aBTOMATUYHO PO3KPOIIOTHCS B HACTYIMHUX 3aMOBJIeHHAX. [Ipu poOoti 3i
CIIUCKOM BIIXOMIB, IX MOXXHAa JOJaBaTH, BHUIAJATH, COPTYBaTH YU
GbinpTpyBaTH MO KOXKHOMY 3 O3HaK: pPO3MipH, Mapka Marepiany, BOJOKHA
(mns panepm).

Jnst KOKHOT KapTH PO3KPOI0 (OPMYETHCS KOMIUIEKT TEXHOJOTTYHOT
JMIOKYMEHTAIlil — ecki3 1 croenudikailis, 0 BKIOYAIOTh HEOOXIAHY
iHpopMalLlilo JUIT BUTOTOBJIEHHS JAeTanedl i OONiKy BHUKOHaHUX pOOIT.
[Iporpama npeacTapisie aHamiTHYHI QYHKIT TIO TUTAHYBAaHHIO 3aMOBIICHHS
MaTepiany.

s Toro mio0 TPOBECTH PO3KPHIA JIUCTOBOTO Matepialy Ha
MiAIpUEMCTBI HEOOXiTHO 3HATH UM € TaKHi MaTepiajl Ha CKIIaI.

Hns nporo B mporpami «ACTPA-II» nependadene poGode BiKHO
«JIuctoBoit marepuam» (puc. 3.1), ke BU3MBAETHCS 3a JOIMOMOIOI0 MEHIO
«JlaHHBIEY.

3a 10MOMOrol0 LIBOTO 1HCTPYMEHTY MOXKJIMBO OJATH MapKy CTai 3
HEOOXiIHOIO TOBIIMHOIO, JOBXXHHOIO, ITUPUHOIO Ta 1HITUMH MapaMeTpaMH.
HdonaBanHsi  Marepianmy  3MIHCHIOETBCS  HATUCKAHHSM HAa  KHONKY
«obaButey. B pesynbraTi 4oro 3’sBUTHCA Aianorose BikHO «/loOaBneHue
JICTa, 1€ BBOASATHCS MapKa MaTepialy Ta HOro napaMeTpH.

Buxin 3 1mporo po3aiay mporpaMu 3IHCHIOETBCS 3a JOMOMOTOO
kHonku OK (y pasi migrBepiukeHHs i) um «OtMeHa» (y pasi BigMiHK
TR,

s popMmyBaHHS PpO3KPOIO JIUCTa HEOOXIJHO CTBOPUTH HOBE
3aMoBiieHHs. {151 boro B MeHwo «JlaHHbIe» BHOMpaemo MyHKT «HoBBIi
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3aka3». Ha expani 3’sBuThcs BikHO «HoBuit 3aka3» (puc. 3.2). B crpoui
«Mms 3akaza» BBOIUMO, Hanpukian: [lepBelii 3aka3, a B CTPOUIl
«PekBu3uTHI 3aKkaza» BBoAnMO, Hanpukiaa: OO0 «Croboaay. Ilicist uporo
HAaTUCKAEMO Ha KHOMKY «OK».

avarepuans |
Mapra r__L&%:mJMJKMIYM | Banoxna | Marepuan |

-8 - 9 Oes ponoron  Cram 104
AN by

JCN Opex

QN [la6 Pecrws
JICN B co et l
Ben
flnacn 0L12 |
Maacne FA2
Crexno M5

T | s P

of | Omena | Crpema |

Pucynok 3.1 — 3aBgaHHs TMCTOBOTO MaTepially, IO € Ha CKIafi

TS %]
i"ma‘m Peorrmon b smnss
}m [000 “Crotans”

*| anan | Pemsicsatra | Raracin |

[0 ] umee | Crowna |
Pucynoxk 3.2 — [lianorose BikHo «HoBuii 3aka3» nporpamu ACTPA-/]
Ha expani MoHITOpa 3’SBJISETHCS [1al0roBe BikHO «DopMuUpoBaHUE
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3akasa — [lepBrit 3aka3» (puc. 3.3).

3amaroun HEOOX1IHI aHi (HOBKHWHA; IMIPUHA; KUTEKICTh; TOBIIHHA, B
3aJIe)KHOCTI BiJ HAasBHOCTI Marepially Ha CKiIaji; Mapka MaTepiany;
HaliMEeHYBaHHSI, BUJ KPOMOK), popMyemMo 3aMoBiieHHA. [linTBepmxyemo il
HaTUCKaHHAM Ha KHOTKY «/loGaBuTe». [licis miporo BBonuMo iHGopMariiro
PO HACTYIHY JAeTaib. | TaKUM YMHOM IOBTOPIOEMO OIIEPAIIO IO BCIM
3agaHuM getansM. Hatuckaemo Ha kHonky «OK». B pesynbrarti
3aMOBJICHHSI C(hOpPMOBAHE.

Dopmmposanme 3ara3a - [lepami 3avas E
Kparwoors samasa | 153 @)
Ceoticres nevam
Horeo | H Bonsmna Kocemu
1 . w0 | bes sanoxon he | Coepwy - ner xpomst - ) =i
—— Mapea maTepsans C - HET EPONIM - -
00 Y v oty
Wipwws, von [ Cram 0972 -] .| T
— - Coesa HET KPONKH he
Komwecreo, ur 10 Hassencoame ; -
it g « | Copss HET KROMKM
Tomuiesa vm 5 |Cresca > =] : .
NoSsesms iz | [ Dotanume A] Unamers
| Masene [k | [N | Omea|lipn [Kome |[Tomu [Bonowrs [ Merepusn [
LT 1 150 20 - S Ses conoron Crane 092
2 pt 600 12 5 Ges sonoon Crane 0972
3 *0 a0 1} 5  6es ponovon Crams 092
4 600 400 10 5 G monovoM Crane 082
Kparmocts =
oK I Ormewa | Crpaewa

Pucynok 3.3 — Jlianorose BikHO «DopmupoBaHue 3aka3a — [lepBbIit 3akaz»
nporpamu ACTPA-[]

Jiist mpoBeieHHs oneparliii po3Kporo JUCTOBOrO MaTepialy Ha 3ajaHi
nerani B MeHio «Kaprta packpos» BuOHMpaeMo MyHKT «PackpouTb 3akasy.
Yepes nexibka CEeKyHA Ha eKpaHi 3 SBUTbCS HOBIJOMIJICHHS IPO T€, IO
PO3Kpiii 3aKiHYCHO, UM OaKaETE B BIJAKPUTH KapTy po3kporo? Hatuckaemo
Ha KHOIKY «Jla». [ mMomanbioro BiAKPUTTS KapTH PO3KPOIO B MEHIO
«Kapta packpos» Bubupaemo myHKT «OTKpBITH KapTy». Ilicis 3anuty npo
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BIIKPUTTS KapTH TporpaMa IIOKa3ye BapiaHT ONTHMAJIBHOTO PO3KPOIO
JUCTOBOTO MaTepiaiy 3amaHux po3MmipiB (puc. 3.4). ¥V pasi BiACyTHOCTI
rpagivnoi iHpopmauii mOBTOPITH onepanito «OTKPHITE KapTy» LIe pas.

Jyiss aBTOMaTHYHOTO PO3pPaxyHKY MIpHUX BiJXOHiB HATHCHITH Ha
kHONIKY «Paccumrate oTxompl». Ilporpama aBTOMaTH4HO TMOKaKe y BIKHI
PO3KPOIO MipHI BiXOIH, IO MPHUAATHI IS TIOATBIIOTO BUKOPHUCTAHHS.

‘!‘ Rapts pagms ¥ [V | 4 7—“[

Pucynok 3.4 — OnTuManbHUI PO3KPHIA JIMCTOBOTO MaTepiary, OTpUMaHHIA
3a goromoroto mporpamu « ACTPA-JI»

3.3 KoHTpoOJIbHI 3anIUTaHHS VI caMollepeBipKH i KOHTPOJIIO MiAr0TOBJIEHOCTI
CTY/AEHTIiB 10 podoTHn

1. Ha3BiTh mpu3HaueHHsS Ta OO0JIACTh 3aCTOCYBaHHS IPOrPaMu
aBTOMAaTH30BaHOTO PO3KPOIO JrcToBUX MaTepianiB «ACTPA-II».

2. [lepenivuiTh OCHOBHI eTamu MPOBENEHHS PO3KPOIO 32 JOMOMOTOI0
nporpamu «ACTPA-I».

3. BkaxiTh, SKMUM YHHOM JIOJIaTH HOBY MapKy CTaji y Mepemik
JUCTOBUX MaTepiamiB?

4. TlepeniviTh HEJIOMIKH Ta MEPEBAry MPOTPaMHU.

3.4 Ilopsiaok NpoBeeHHs JIA00paTOPHOI podoTH

1. 3apeectpyBaruch (yBIMTH IO CUCTEMH).
2. 3amycTuTu mporpamy «ACTPA-II» yepes MEHIO
[Tyck/ITporpamu/Actpa-/1.
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3. Ha ekpani 3’sBuThCcs poOoue BikHO mporpaMu. O3HaHOMUTHUCH 3
eJIeMEeHTaMH MEHIO Ta KHOIIKaMH TIaHelll 3a TOTIOMOTOI0 HaBEICHHS Ha HUX
KypcopoM wmuii. O3HAHOMHUTUCH 3 JOBIIKOBOIO CHCTEMOIO MPOTpPaMH
«ACTPA-/l», BubOpasium B MeHto CripaBka/myHkT/Conep:kaHue.

4. 3rimHo 3 1HAWBigyadpbHUM 3aBmaHHsM (Tabn. 3.1) mposectn
pO3KpU JIMCTAa I BUPOOHUWIITBA JeTajeil 3aJaHWX pO3MIpiB 3a
nonomororo nmporpamu «ACTPA-JI».

5. IlpoBectn  aBTOMAaTWYHHH  PO3PaXyHOK MIpHHUX  BIAXO[iB
PO3KpOIO.

Tabmuus 3.1 — BapianTtu 3aBaanp g0 1abopatopHoi poboTn
Ne| Marepian Tosmumna,| Hetans 1 | Jerans 2 | Jetans 3 | Jerans 4
MM Il S| |K1 Iz Sy |K2 |3 S3 |K3 |4 Sy |Ky
1| 10XCH/ 5 300(500(16|250|600|11({200|200|5 |150(700|6
2| 09172 9 250(360{10{800|100|3 |250|600(4 |250|250(10
3| 0912C 5 300/300{15|320|450|7 |600{100|3 |100/100|12
4 | Cranb 3 6 300(150{20{450|200|6 |[500|500]4 |800(450|3
5| 10XCHA 5 100|600|10{350|350|4 |900{300|2 {100/100(16
6 | Cramsb 3 12 350(350{12|300|600|7 {900|900|1 |600({100|3
7| 0912C 5 600(250(9 |350|350|5 (900|150|3 |200(450|7
8 | Craiub 3 9 650(350(8 {300|400|6 [900|450|2 |150({150|8
9| 0912 5 600(100{15|350|700|2 (120|120|6 |150(500|3
10| 0912C 5 200({600(8 |150{150|7 |[200(200|5 [800|250|2

l; — nomxuua i-1 gerani, S; — mmpuHa i-1 gerani, K; — KITbKICTB i-X qeTanei.

3.5 3micr 3BiTY

Tema Ta MeTa poboTH.
3aranbHi BigoMocti npo nporpamy «ACTPA-II».
Po3paxyHoKk 3a iHIMBiAyaJTbHUM 3aBIAHHSIM.
4. BUCHOBKM IIPO JOUUTBHICTh BUKOpHcTaHHs mporpamu «ACTPA-
J1» Ta SKICTh MPOBECHHS PO3KPOIO.

wnN e
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JIABOPATOPHA POBOTA Ne 4
PO3PAXYHOK MOTPIBHOI KIJIbKOCTI POBITHHUKIB TA
OBJAJJHAHHA )11 BUPOBHUIITBA 3BAPHOI IETAJII

4.1 Meta podoTtu

BuBunTH METOIMKY HOpPMYBaHHS 9acy Ha BHPOOHHITBO 3BAapHOL
KOHCTPYKIiI Ta pO3paxyHKy NOTPiOHOi KimbKOCTi  pOOITHHKIB i
obOnamHanHs. HaBumTuch 3acTocoByBaTu enektponHi tabmuii EXCEL mns
CIIPOIICHHS PO3PaXyHKIB.

4.2 3arajbHi BitoMocTi

OcHOBHa MeTa TEXHIYHOTO HOPMYBAHHS — BCTaHOBICHHS IS
KOHKPETHHX OpraHi3allifHO-TeXHIYHUX YMOB BTpaT 4acy, HEOOXiTHHX IS
BUKOHAHHS 32/1aHO1 poOOTH, TOOTO BCTAHOBJIICHHS TEXHIYHUX HOPM Yacy 4H
HopM BHpOOITKy. Ilpm 1BOMYy o0OyMOBIeHE HaWOIMBII pallioHaThHE
BUKOPHUCTaHHS BUPOOHUYHMX MOKIIMBOCTEH Ta MEpPeIOBOTO JOCBIY.

TexHiuHI HOPMHU — TOJIOBHHI KpUTEPidl MpH po3paxyHKax MmoTpiOHOi
KUJIBKOCTI Ta 3aBaHTaXEHHS o0OJagHaHHS, BHM3HAYEHHS KUIBKOCTI
NPAIOI0YHX JJIsl BUKOHAHHS 3aB/IaHb.

OOOB’SI3KOBOI0  YMOBOIO  JUISI ~ BCTAaHOBJICHHS ~ OOYMOBJIGHUX
TEXHIYHUX HOPM Yacy 4Yd BHUPOOITKY — IIe pPO3OUTTS TEXHOJIOTIYHOTO
nporecy BUPOOHHIITBA 3BapHOI KOHCTPYKIIi Ha HOTO CKJIAJ0BI YaCTHHU:
oreparlii, Mepexo/y, KOMIUIEKCH MPHHAOMIB, MPHAOMH Ta PyXH, aHami3
NPOJIOBXKEHHsI [IMX YacTUH IpPOIecy B 3aJIS)KHOCTI Bif (akTopis, 10 Ha
HBOTO BIUIMBAIOTH, @ TAKOK MPOSKTYBAHHS HAHOUIBII €eKOHOMIYHO BHT1THOT
MOCJIIIOBHOCTI €JIEMEHTIB IPOIIeCy.

TexHiuHE HOPMYBAaHHS TEXHOJOTIYHOTO TPOIECY BHUPOOHHUIITBA
3BapHOi KOHCTPYKILIi CKJIaJa€ThCsl 3 HACTYNHUX BHUAIB BTpaT wyacy:
MiArOTOBYO-3aKIFOUYHUM, OCHOBHUH, NOJATKOBUI, Yac HAa 0OCIyrOBYBaHHS
pobouoro wicis, yac nepepB. Bci Il HOpMH 4Yacy BCTaHOBJICHI 3a
JOMOMOT'OI0  XpPOHOMETPXHUX POOIT Ta MICTIATBCS Y JIOJATKOBIiH
miteparypi [8].
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Piuna TpymoMicCTKICTh TIEBHHX BHIIB pOOIT pPO3pPaxOBYETHCH,
BUXONSYM 13 3araJbHOi KUTBKOCTI OJWHHUITE PEMOHTHOI CKIIAIHOCTI
TEXHOJIOTIYHOTO 00NaHaHHS, O MiUIArae TEXHIYHOMY 00CIyroBYBaHHIO,
MOTOYHOMY, CEpPEeJHbOMY 1 KamiTaIbHOMY PEMOHTY 3a piK (pO3paxyHOK
pIgHOT TPYIOMICTKOCTI aHAJOTIYHUH pO3paxyHKy PIYHOTO OOCSTY IIEBHOTO
BHIy poOIT y TOAMHAX.).

Piynnit nificanii pona yacy poboTH 00NagHAHHS BH3HAYAETHCS 32
thopmyoro:

F,=F; Ky, (4.1)
ne F, — HomiHanpHUNA (HOHI 9acy poOOTH 00T THAHHS,
K,, — koeQillieHT BHUKOPUCTaHHA OOJaJHAHHSI, IO BPaxXOBYE

periiaMeHToBaHe MmpoekToM obsaaHanus B pemonTax (K, = 0,93-0,98).

KinbkicTe oquHMIb OONaTHAHHS )i BUPOOHMIITBA TEBHUX BHJIIB
poOiT (BepcTaTHI, 3BapIOBaIbHI 1 T.JI.) BU3HAYAETHCS 32 (DOPMYIIOHO:

_ ZTH.B.D.
06 — Fykyo. )
ne 27, — CyMapHa piuHa TPyJOMICTKICTb IIEBHUX BHIIB POOIT, rox;
F, — piunuii nivicauii pora yacy poboTH 00IagHAHHS, TOI;
K., — xoedimieHT 3aBaHTaKeHHS (BUKOPUCTAHHS) 00JIaHAHHS.

M (4.2)

Jnst po3paxyHKy NOTpiOHOT KiIbKOCTI OOJIaJHAHHS MOTOYHOI JIiHIi
JUTSE. BUPOOHUIITBA 3BApHOI KOHCTPYKIII HEOOXIAHO BH3HAYWUTH POOOUMil
TaKT 3 ypaxyBaHHsSM IepepB Ha BiamounHok [9]:

— S(TCM_ nep)(l—a)(l—}cﬁ)

R NB,cva , (4.3)
NB,CyT = Ev
ne S = 2 — MpUfHATEe YHUCII0 3MiH 3a 100Y;
T,,= 480 XB — TpUBAJICTh 3MiHH;
T,ep= 20 XB — TpUBAICTh IEPEPBH AJIs BIIMOUYNHKY 32 3MiHY;
a = 5% — BennunHa 1000BOTO OpaKy 3a 3MiHY;
K.6= 5% — BUTpaTH 4acy Ha pEMOHT Ta 0OCITyTOBYBaHHS 00J1aIHAHHS;
Noos = 255 — n1060Ba mporpama BHITyCKY, 1T/ 100Y;
N = 9000 mt/100a — piyHa IporpamMa BHITYCKY IPOIYKIIii.
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Pozpaxyrok HeoOXimHOI KUTBKOCTI 00JIafHAHHS 32 BUAAMH POOIT.
KinpkicTp medeli 3a BUgaMu TEPMITHOI 0OpOOKH (KpiM IIeMEHTAITi)
BU3HAYAETHCS 32 HOpMYIIOIO:

_ OT.O.

M, = NP, Fy Ky !
ne O,,,. — piuHuii 00csT poOiT 3a BUIAAMU TEPMIYHOT 00POOKH, KT
1IP;; — IpOTyKTUBHICTH T1€4i, KI/TO;
K, ,. — xoedillieHT BUKOpUCTaHHS MOy Tedi 1Mo Maci (yist 1piOHOCcepiiHOrO
Bupoouunrea K, = 0,5-0,8).

(4.4)

KinpkicTh HEOOXiMHWUX BEpCTATIB JUII MEXaHidHOi 0OpoOKH
BU3HAYAETHCA 32 (HOPMYJIOH0:

/
Ty+T
M, = —%, 25
¢ F. (2.5)
ne T, — piuHa TPYAOMICTKICTH BEpPCTATHHX pOOIT MO PEMOHTY

TEXHOJIOT1YHOTO YCTaTKyBaHHS, T'OJI;

T, — piuHa TPYJOMICTKICTh BEPCTATHHX pOOIT IS BIACHHX IOTPEO
i AIPUEMCTBA, TOT;

K...— xkoedimient 3aBanTaxenns sepcrartis (K., = 0,75-0,80).

OTpuMaHa KUTBKICTh OJWHHUIL OOJIATHAHHA PO3MOAUISEThCS 32
TUIIAMH BEPCTAaTiB, BUXOIMYM 3 OOCSATY MEXaHIYHUX pOOIT 3a BHIAMH
00poOku. [Ipubnu3He pO3MOMIEHHST BEPCTATHOTO TAapKy 3a THIAMHU
BEPCTAaTiB HABOAUTKCS B Tabmmili 4.1.

Taobmuiss 4.1 — TIpolleHTHUH pO3MOMIT BEPCTATHOrO MapKy 3a
TUIIAMHU BEpPCTATIB

Tun BepcTara Y % 1o 3aranpHOi KIJIbKOCTI BEpCTaTiB
TOKapHi 50-60
(dpesepHi 10-12
CBEPITHIIbHI 10-15
nuTiyBaNbHI 8-10
CTpyraJibHi i JOBOAJBHI 5-10
3y0O0pi3Hi 3-5
1HIII 3-5

KinbkicTh BHpPOOHUYMX OJUHHIIL OOJIAJHAHHA HA KOXHIA [-U

orepariii BU3HaA4Ya€ThCs 32 POPMYIIOH0:




t
Co6 = E' (46)
Iie t; — HopMa yacy Ha i-Ty oreparlio.

KinbkicTh poO0YMX MiCI[hb BU3HAYAETHCS B 3aJICKHOCTI Bl KITBKOCTI
MOTPIOHOTO 00 THAHHS 3 ypaXyBaHHIM JIOJaTKOBOI JIOIOMOTH 31 CTOPOHHU
migpyunux [9].

st mpoBeeHHA pO3paxyHKiB HOPM dYacy, HOTpiOHOro o0iamHaHHS,
a Takok poOOYMX MiCllb JIOIIBHO BHKOPUCTOBYBATH MPOTrpamy
CNIEKTPOHHUX Tabiuie EXCel, 1mo BXOAWTH M0 CTAHZAPTHOTO MAKETy
Microsoft Office. 3py4una B KOpuCTyBaHHI CHCTEMa, JO3BOJISIE POOUTH
pi3HOMaHITHI PO3paxyHKH 3a JOMOMOTOI0 BBECHHS (popMy.

4.3 KoHTpOJIbHi 3anuTaHHs /ISl caMONepeBipKH i KOHTPOJIIO MiIr0TOBJIEHOCTI
CTYJEHTIB 10 po0oTH

1. BkaxiTp, SKa METOIWKAa HOPMYBaHHSI 4Yacy Ha BHPOOHHIITBO
3BapHOT KOHCTPYKIIi.

2. Ha3BiTh METOIUKY pO3paxyHKy MOTPiOHOI KiNBKOCTI 0ONaiHAHHS
Ta pOOITHHUKIB.

3. [lepenivyiTh OCHOBHI MNPHUHIMIIA POOOTH 3 EIEKTPOHHUMHU
tabmusamu Microsoft Excel.

4. Ha3piTh mepeBaru NpOBENEHHS PO3PaxXyHKIB i3 3aCTOCYBaHHSM
nporpamu Microsoft Excel.

4.4 Tlopsaok MpoBeIeHHs JJa00pPaTOPHOI podoTH

HopmyBanHs omnepaliiii METOJJOM TEXHIYHOTO pO3paxyHKy HOPM Hacy
0 HOpPMaTHBaM TMPOBEAEMO Ha TPHUKJIAAI BHUPOOHHITBA 3BAapHOI
BOTaBpOBOi Oanku. TeXHONOTIYHMA TPOIeC BUPOOHUIITBA CKIIATAETHCS 3
oriepallii, MpUBEJCHNX Ha PUCYHKY 4.1.

VBiiiTH B cucTeMy Ta 3amyctutu nporpamy Microsoft Excel 3 mento
«[lycx/IIporpamMmbI».

VY Binkpuromy BikHi «Tabmuus Iy, mictsarees muctu Jlucrl, Jlnuct2,
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Jluer3. Jlms 3pydHOCTI KOPHUCTYBaHHS 3MiHUMO ix Ha3BU. s mporo
NPaBOK KHOMKOI HATHCKAEMO HA Ha3Bl JINCTA, 3 KOHTEKCTHOTO MEHIO
BuOupaemo «llepeumeHoBath...». 3aMiHMMO iX BimmoBigHO Ha: «Hopmu
vacy, HeoOxinHe oonannanus, PooitHukm» (puc. 4.2).

Ha nmcti Hopmu wacy B xiituai A/ 3amucyemo: Po3paxyHok HOpM
yacy Ha BHPOOHHIITBO JBOTaBPOBOi Oanku. BuminwBimmM miama3oH KITITHH
Al:Cl] 3’eqHaeMo TX 3a TOMOMOTrO KHONKU «OOBEIUHUTH U IIOMECTUTH B

LCHTP.

V BIAMOBIAHOCTI 3 TEXHOJOTIYHUM TporiecoM (puc. 4.1) mo KoxHii
omeparii po3nuiiemMo Ha ymcti Excel 3atpartu uacy (puc. 4.2). Bemgemo
omepauii 3 1 mo 5 Tak, Ak mokazaHo Ha puc. 4.2. Yac Ha 30upaHHs Oanku
CKJIQ/IA€THCS 3 Yacy Ha 30MpaHHs Ta yacy Ha BCTAHOBJICHHS MPUXBATOK.

CRIEACERS UPHMILTCHHY 3
HroToRro1a | 23600 1 2000 nm

DO TR
TTpabks FpHSOBRIHOCT

llpakka THCTIR Ha

Sarirokm ko

CIHCTOLPABHTE HIl
WATITRTL

L

Kontpane
SERPHILY LIBIE

Brmpanmeres

Porsmirii. Hetin
ekt g

Pzttt possmite nnx LUBIE 1 HABKQIOIMOEHUE
JIHCTIB TOTIH

FAHCTE KpoMaK I

TP HA CTTHKH Tit llodlor
ApoTaEpeEe Gt

3

Pucynok 4.1 — brok-cxema TeXHOJIOTIYHOTO TIPOIecy BUPOOHUIITBA
3BapHOI IBOTaBPOBOi Oallku

[Tpu bomy vac Ha 30MpaHHs Oye CKIaJaThcs 3: 4acy Ha mpuiiom 3-
X JIICTOBHX €JIEMEHTIB B TOPU30HTAIBHOMY IOJIOKEHHI, MOBOPOT Ha 90° i
nojaya B 30UMpaJbHUAN CTaH, Yacy Ha BCTAHOBJICHHS JIMCTOBHUX E€JIEMEHTIB
Ha MarHiTHUH CTIT Ta Yacy Ha MiIHOM MOJKH HaJ POJIMKAMH Ta 3aTUCKAHHS
ix mua mpoBeneHHs npuxBaryBaHHS. To06To B kmituHIi C9 BBOJUMO
¢dopmyny: = C10 + C11 + C12.

pienopks Topitis

I Ilochapdwharnrg BTIp0GT I
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A 3 T
1 Ha Banxu
2
3 1 Kourpne skocri exigHol aaroroexu 14,49
Mpasxa saroroexs na Dararosankorin nucronpasineMin
4 2. wawwni 4,05
5 3. Poamirka 3aroToBkn 5.18
5 4. Pi3aHHR 3ar0TORKM Ha HOXMURAX 274
7 5. 3aumcrka npogonbkMX KPOMOK 0,82
8 6. 3b6opwa crinox | nonku Ta npuxsarka 7,10
3 - 4gC Ha 350pKy 210
- GAC HA NPUAOM 3-X NUCTORUX SRAUEHTA B
ropuacHTancHomy nonoxents, obepr ua 90°  nogava e
10 sOnpane-mis clan 125
- N3C K3 BCTAHOBNEHHA NUCTOBIX NEMEHTIS HA MATHUTHIA
1/ cnn 050
« N3C M2 NZROM MOMKM HAL PONUKAMK T2 JATUCKEMKA IX ANA
4 NPOBEABHFR NPUXBATEM 035
13| - YSC MA@ ECMAHOBNeHHS NPUXSIMOK 500
4 - N3C H3 ONEP3UKO. BIRTA T3 BLINOXHTU ropinKy 0,15
15 | - YAC WA RCTAHORREHHA OARICT NPUXRATIM 030
HAC H3 NEPSMILLISIHRA JIBIPICBANLINKS B3 daMTT
16 NPUXSATEN 40 MICTA DOCTAHOERK INWOI 020
17 - KIN=KCTL NPUXBATOK 8.00
18 1 Onepauii 3eaprogarHn 18,64
.1_9.' - 4BC X3 NDCEEdeNKR I8APKEINNT &
20 - AOBNIHA LWBA, M 400
21, * WEHAKICT= IBAP-OBANMA. M/XEMN 0.50
2 - dodamro6ul wac 10,54
23 - HAC W3 BCTAHOBNAHHR JArOTOBKM KA USNKON KaKTYBaY 15
24 - YAC H3 ONePaL0. B3ATH T BIAKNACTH rOPINKy 015
- YAC HE BRNOUSHHFE 13 BAKMONEKHA 383p08anNsk0l
25 anaparypu 02
26 - YAC 43 NOBOPOT 33rOTOIXN B UENHOMY KAHTYB3Y! 15
27 - HAC M3 33UNCTKY 333pHOCD B3 036
28 < MHC M8 (IPHIROM BI5TH T8 SIAKNECTH J8YNCTHY MELUNKY 0.15
29| * NAC M3 IWATTA A30TaSpOE0! DanKK 3 UENkOro kauTyeava 12
30 8. MposenenHs npaek rpuBoBMAKOCTI 897
1 9 Kowrpone 3sapHux weie 512
2 10. ®pesepysanwn Topuia 4295
W 4% ¥\ Hopwm uacy { Heobuawe ofnagananna { Pobman | « |

Pucynox 4.2 — 3aranpHuii Buj Jicta «Hopmu dacy»
Yac Ha BCTAHOBIICHHS IPUXBAaTyBaHb CKJIAQJA€TbCS 3: 4Yacy Ha
oTieparlito: B3SATH Ta BiJUIOKHUTH TAaJIbHHUK, 4acy Ha BCTAHOBJICHHS OJHOTO
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NPUXBAaTyBaHHS Ta Yacy Ha IEPEMIIICHHS 3BaplOBAIBHHKA BiJl OJHOTO
MPUXBaTyBaHHA 10 MicTa MOCTaHOBKH iHIIOI. B ximituami C/3 3ammcyemo

bopmyy:

(C14 + C15) x C17 + C16 x (C17 — 1),
ne C17 — kiiTHHA, O BiAMOBIIA€ KiTbKOCTI MPUXBATYBAHb.

Uac nHa omeparlii 3BapioBaHHS CKJIAJA€ThCSA 3 Yacy Ha MPOBEICHHS
3BaplOBaHHs, M0 BH3HAYaeThcs 3a (opmymoro d9 = C20/C21, Ta
JI0aTKOBOT'O Yacy, sIKUi 0OYHCITIOEThCS:

€22 =C23+(C24+ C25+ C27 4+ (C28) x4+ €29 + C26 X 3,
Jie 4 — KUTBKICTh IIBIiB IBOTABPY;
3 — KUTBKICTh MEPEBOPOTIB OANKH HETTHUM KaHTYBa4YeM.

[TynkTr 8—10 3a0BHIOEMO y BiATIOBITHOCTI 3 PHCYHKY 4.2.
Po3paxyHok moTpiOHOT KiJIBKOCTI 00JIaJIHAHHS MPOBEICMO Ha JIUCTI
«HeoOxigne oOmagnanHs». OdopMmieHHS TaONMIi NPOBOAUMO Y
BiJINOBITHOCTI 3 pUCYHKY 4.3.
A

c D
1 Pospaxywor nompibsol inswocmi obnadwanus
2 Pobowni 1axt 2) 53
T 1 K,
supobu. Kinuwicru
O obnagma
E ] Haasa onepoull ofinaam. MR
4 1 KOMTpNk ANOCTI RXIANWOI J0F0TORKM 0,62 1
Mpaoka saroTonkn wa Gararonankonin
52 nuctonpaninuslin mamivmi 017 1
6 ) Poamitka saroronkm 0,22 1
T[4 [Pisaunn 3aT0T0BKM HO HONMUAX 0,12 1
8 5, |3auMcTia npogonuimx Kpomox 0,0 1
9 6 Jbopwa crivon | nonkm T4 npuxRaTks 0,30 1
107, Onepauil isaposanun 0,79 1
18 Nposesonun npanku rpubonmamoct| 0,38 1
129, [Kowrpons deapunx win 402 ]
13 10 Dpesopysanmn ropuin 1,8 2
14
15
16
17
W4 » wA Hopsw wacy ) Heolxigme obnagamars [ Pol | « |
“eroe0 N

Pucynok 4.3 — JIuct «HeoOxiaHe o01agHaHHS
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Busnaunmo pobounii TakT moTouyHOi JiHiT 3a dhopmymnoro (4.1). ns
100 B KiIiTHHI C3 3ammcyemo Gopmyy:

=2 x (480 — 20) x (1 — 0,05) X (1 — 0,05)/35,29.

Hianazon «xmituH A4:BI3 3amoBHIOEMO Yy BIINOBIAHOCTI 3
TEXHOJIOTIYHUM TmpornecoM. /[l BU3HAYEHHS KIUIBKOCTI 0OJaJHAHHS
Kopuctyemocst opmynoro (2.2). B xmituai C4 3ammcyemo dopmyry: —
Hopmu wacy'!C3/$C$2. CumBoa $ roBoputh mpo Te, 1o KiituHa C2 s
MOJIAJIBIIIOTO aBTO3AIIOBHEHHS 3aIUIIAETHCS He3MiHHOMW. Jliama3oH KIIiTHH
C4: C9 3amoBHIOEMO aBTOMAaTHU4HO. J[JI1 [IbOTO BCTAHOBIIOEMO AKTHBHOIO
kiTuHy C4, po3MillyeMO Kypcop y IpaBoMy KyTi Ii€i KIIITHHH, JOKH BiH
HE MTEPETBOPHUTHCS ¥ «XPECTHK, & MOTIM MePeTAryeMo 10 Kaituau C9.

B knituni C10 3anucyemo Ghopmyiy:

='Hopmuuacy'! C18/C2,
aBCll:
=Hopmuuacy'! C30/$C$2.

3a JONOMOrOI0 aBTO 3allOBHEHHS 3allOBHIOEMO [iana3oH KIITHH
CI11:Cl3. OrpumaHi dYuCla CBig4aThb Ha CKUIBKM BHKOPHUCTOBYETHCS
oOjaJiHaHHS Ha BUPOOHHUITBO KOXHOI orepamii. Jjig 3HaXO0JKCHHS
MOTPIOHOT KUTPKOCTI OOJIaIHAHHS BHKOPHCTAEMO MAaTEMaTHYHY (PYHKIIIFO
Excel:OKPYTJIBBEPX(uncio; 4uciio po3psiiB) — OKPYIJIFOE YHCIO IO
O1ITBIIIOTO 33 MOAYJIEM.

B xnitunni D4 3anucyemo gopmyiy:

=OKPVTJIBBEPX(C4;0).

3a [OMOMOrol0 aBTO3AIIOBHEHHS! 3allOBHIOEMO Miala3oH KIITHH
D4:D13.

[epexoaumo Ha et PoOITHHKH, TPOBOJIMMO PO3PaXyHOK KiJTBKOCTI
pobounx micis. OhopMIIIOEMO TaOIUIIIO Y BIINOBIAHOCTI 3 PUCYHKY 4.4.

B 3aranpHOMY BHNaAKy KiTBKICTH pOOOYHMX MiCIb BU3HAYAETHCA Y
BIAITOBIAHOCTI 3 KIJIBKICTIO ONMHHUIL oOnagHaHHsA. ToOro B wiituHoi C4
nvcra PoOiTHUKY MOKHA 3amucati GopMyiy:
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='"HeoOxinne obnagHanusa'D4.

3a JOMOMOrol0 aBTO3AIIOBHEHHsI 3allOBHUTH BECh Jiala3oH KIITHH
C4:CI13. Ane x iHOZ1, HAIPUKIIAM, JUIS TPOBEJCHHS 3a4YUCTKH ITOBEPXOHb,
noTpeOyeThes MiApyYHHid poOiTHUK. TOOTO Mmicist MPOBEACHHS PO3PAXYHKY
HEOOXiTHO TpoaHaNi3yBaTH OTPUMAaHI pe3yJNbTaTH Ta BCTAHOBUTH YU

HEOOXIi/IHI JOTTOMIXKHI POOITHUKH.

A 8 c
1 NOMpPIibHOI KinkKocmi NUX MicUb
Kinex.
poBoymnx
3 N Hazea onepauii uicus
4 1 Kourpne AakocTi exigHol 3arorosxkmn 1
Mpagxa sarotoexw wa Gararosankogin

5 2 nucTonpasinsHin mawnwHi 1

6 3. Poauitka sarorosxu 1

7 4. PisaMms 3a10108KM HE HOXMUHX 1

g8 5. 3auMCTKA NPOAONLHNX KPOMOK 1

9 6. J6opxa CTIHOK | NONKK Ta NpUXBaTKa 1

10 7. Onepauil 3BaPOBAHNA 1

11 8. Mposegernn npaskn rpubosmaHocri 1
1219. Kourpons 3gapHux weie 1

13 110. OpelepyBaHHA Topuie 2

14

15

16

17

18
¢ » u/ Heobxgee obnagavanns ) PobiTHmo / |l

roTose N

Pucynoxk 4.4 — Jluct «PoOiTHUKI»
4.5 3micT 3BiTY
1. Tema Ta Meta poOOTH.
2. 3arajpHi BIIOMOCTI PO HOPMYBaHHS dYacy, BH3HAYCHHS

MOTPiOHOIT KUTBKOCTI 00aTHAHHS Ta POOITHUKIB /Il BUPOOHUIITBA 3BAPHOT
neTani.
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3. TexHoIOrYHUI Mpolec BUPOOHUIITBA IBOTABPOBOI OAJIKH.

4. 3arampHi HOpPMH 4Yacy, KUIBKICTh OOJamHAHHS Ta KUIBKICTB
POOITHUKIB y BUIJISIII 3BITHOT TaOJIHIII.

5. BucHOBKHU 110 POOOTI.

4.6 PexomenaoBaHa JiTepatypa

[8-10].
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JIABOPATOPHA POBOTA Ne 5
PO3PAXYHOK BUTPAT OCHOBHUX TA JOIIOMI’KHHUX
MATEPIAJIIB I EJIEKTPOEHEPTTI TP BUPOEHHMIITBI
3BAPHUX BUPOBIB

5.1 Mera po6otu

BuBuYNTH METOOUKY HOPMYBaHHS BUTPAT OCHOBHUX Ta AONOMDKHHUX
MaTepiaiiB Ta eIeKTPOeHePrii Ha 3aaHy IMpoTrpaMy BHPOOHHUIITBA 3BAPHUX
BUpPOOIB Ta KOHCTpyKIid. HalOyTm HaBHYOK 1O TPaKTHIYHOMY
3aCTOCYBaHHIO ITi€1 METOIUKHY.

5.2 3araanHui Bizomocri

Marepianu, MO BHUKOPUCTOBYIOTHCS TPH BUPOOHWITBI 3BapHHUX
KOHCTPYKIIH MMiIpO3IUISIFOTHCS HA ABI TPYIL:

a) OCHOBHI MaTepiany, sKi BXOAATh A0 CKJIagy BHpPOOIB, IIO
BUTOTOBJISIOTHCS:

- IPOKaTHUH MeTaJl pi3HOMaHITHOTO COPTaAMEHTY;

- JIeTaii, IO0 MiUISTaloTh BUTOTOBIEHHIO BUPOOIB, SIKi mependadeHi
JI0O BUTOTOBIICHHS B IHIIMX II€XaX 3aBOJly 3 HACTYIHOI JIOCTABKOIO JIO
30MpaJIbHO-3BAPIOBATIBHOTO 1€XA;

- HamiBpaOpuKaTH 1 METaTOBHPOOU, BKIFOUYAIOYH ENEKTPOIH st
JIyTOBOTO 3BapIOBaHHs, €JICKTPOJHUH 1 TPUCATHUI JPIT, 3aKIETIKH, OONITH;

0) IOTIOMIXKHI MaTepialii, 0 BUKOPUCTOBYIOTHCS TPH BUTOTOBJICHHI
3a/1aHoi MPOJYKIIii, ajie He BXOAATH J0 i CKIaIy:

- (urocu A7t yrOBOTO i ra30BOTO 3BapIOBAHHS;

- Ta3Ww 1 TanbHI MaTepiail Ui Ta30eleKTPUYHOTO 1 Ta30BOTO
3BapIOBaHHSA Ta Pi3aHHS;

- TEXHOJIOT1YHE NaJUBO;

- MacTWJIBHI i 00THpalIbHI MaTepiaiu 1 T.11.

[Morpeba B mpokaTi KOXKHOT MapKK METaIly i CIUIaBy BCTAHOBIIOETHCS
N0 KOXHIH rpymi HOro CcoOpTaMeHTy OKpeMO: MaTepian JIMCTOBHIA,
HIMPOKOCMYTOBHH (YHIBEpCa), CMyTrOBHIA, KBaJIpaTHUH, KYTOBHIA, LIIBEIIED,
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TaBp, Kpyrimd, Tpyom 1 T. 1. BcepemumHi KOXHOI Tpymum Matepiami
PO3MOMUIAETHCS TT0 PO3Mipax.

ITorpibHa kimbKicTh npokary G,, KOXHOI TpylmH COpPTaMEHTY
BU3HAYAETHCS:

Gy = —2 2 (5.1)

TP ™ 1-0,01-Py;,’
ae 20,,. — cyma (Ha 3aaHy abo IpHBEICHY PIYHYy IIPOrpaMy) 4UCTOL
Macu jeTanei (,, mnependayeHoi 1O BUTOTOBJIEHHS 3 METaly JaHOro
COpTaMeHTy (BCTAHOBIIOIOTH IUISTXOM BHOIpKH 31 crierudikariiii);
P,y — KITBKICTB BIAXOIB MIPOKaTy B % BiJl Baru:

JMCTOBHI MeTal 4-8
HIMPOKOCMYTOBUI 4-6
CMYTOBWIA 1 KyTOBUH 2-4
TpyOu, Kpyrini 1 KBagpaTHUH MeTal 2-4
HIBEJIepU 3-5
IHIII BUITU TIPOKATY 2-3.

IIpu neranbHUX poO3paxyHKax P, BH3HA4Ya€TbCs 3a KapTaMu
PO3KPOIO.

PospaxyHok moTpeOuM y BH3HAaU€HOMY TMIPOKATi 3allUCYEThCS Y
BIZIOMICTh PiYHOI MOTpeOM U y 3BelEHY 3araibHy BiJIOMICTH TOTpeOH
NPOKaTy MiJIPUEMCTBA HA PiYHY IPOTpaMy.

KinpkicTe rotoBux aeraned i HamiBpaOpPUKATIB, IO MOCTYNAIOTh Y
30MpallbHO-3BAPIOBANIBHUN 11eX 3 IHIIMX [eXiB, CKJIaJy BH3HAYAIOThH 31
crierudikaliii, mo NpUKIAAAIThCS J0 KPecieHb BUPOOIB.

Piuna morpeba B enexrponax (aporax) G mist AyroBoro 3BaproBaHHS
Ha [porpamy NpH ACTAIbHUX PO3PaxyHKax BU3HAYAETHCS MO (HOPMYIIi:

G=322(1+K,), (5.2)

ne 11— xinpKicTh BUPOOIB HAa pidHY IpOTpamy;

Gy — Maca HaIuIaBJIGHOT'O METaly Ha OJIMH BHPIO (By3011), KT;

K, — xoedimieHT nepexomy MeTaiy 3 eaekTpoaa B 1moB (tadi. 5.1);

K, — BiHOLIEHHS MacH €IEeKTPOAHOTO MOKPHUTTS 10 Macu EJIeKTPOJHOTO
npoty; mis enekrpoais K, = 0,4, mis apotis K, = 0.

Butpara ¢mocy Gy, A14 aBTOMaTMyHOro 1 HamiBaBTOMAaTHYHOIO
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3BapIOBaHHS MOXKe OYTH ITiIpaxoBaHa 3a MOKa3HUKaMHU

ne Ky - koediuient sutpatu pirocy (tadm. 5.2).

(5.3)

Tabmurs 5.1 — KoedirtienT nepexory MeTairy 3 eeKTpo/a B IIOB

3BaproBaILHANA MaTepia K,
Enextponu
13 TOHKUM TTOKPHUTTSAM 0,65-0,75
3 TOBCTHM MTOKPHUTTAM 0,80-0,95
Enexrpomnmii 1OpiT A7 aBTOMATWYHOTO 3BApIOBaHHS  IiJ
(hrocom 0,92-0,99
TE K CEepeIHE 3HAUCHHS 0,96
T€ K JUIA CIIPOIIEHUX PO3PaXyHKiB 1,00
IIpucamuuii apit mIs 3BaproBaHHs Ta30Boro, AyroBoro y CO; i B
Ar (MeHIli 3HaYCHHS BiTHOCATHLCS JI0 OLJIBII TOBCTOTO JPOTY) 0,95-0,98

Tabmuis 5.2 — Koeditient BuTpatu duirocy
Bun 3BaproBaHHs Ko

3BHuaiiHi BUpOOHUYI YMOBH 1,1-1,8
Te x (cepenHe 3HaUEHHS) 1,4
[Tpu perensHOMY 300pi i BUKOPUCTAHHI 3aJIMIIKIB TIPH:
aBTOMAaTUYHOMY JYTOBOMY 3BapIOBaHHI 1,0-11
HAIiBaBTOMAaTHYHOMY JAYTOBOMY 3BaprOBaHHI 1,2-1,4
HaIliBABTOMAaTHYHOMY 3BapIOBaHHI CUPOBUHH
€JIeKTPO3aKICTTKAMHI 2,7-3,0
€JIEKTPOIIIIIAKOBOMY ITPOIIECi 0,05-0,1

ButpaTt Bosb()paMOBHX €JIEKTPOJIB MPH JYrOBOMY 3BaplOBaHHI B
aproHi HEIUIABKUM €JIEKTPOJIOM IiaMeTpoM 2 MM — 4 MM (3BaploBajIbHUI

ctpyM 50 A) — 0,04 r/m 1iBa.

Butpara rasis npu ra3zoenekTpu4HOMY JyTOBOMY 3BapOBaHHI:

- aprony 0,03 am/c — 0,05 am’/c;
- Byriekucioro rasu 0,03 av’/c.

Burpara enekTpopHOro Marepiany NpH KOHTaKTHOMY 3BaprOBaHHI
MoxKe OyTH MipaxoBaHa 3a JaHUMH TaOIuLi 5.3 y 3aleKHOCTI BiJl pexXumy.

Burpara raziB i piAKOro masbHOTO NpHU ra3oBoMy 3BapIOBaHH1 i
pi3aHHI BU3HAYAETHCS 32 JAHUMU TEXHOJOTIYHUX PEXKUMIB IIHX MPOIECIB.

Burpatn enexktpoeHeprii BU3HAUAIOThCS MPHUOJNM3HO TPH PI3HUX
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3BapIOBAaHHAX CTalleBUX aeTayniell nyroBuMu (Tabn. 5.4) Ta KOHTaKTHUMH
crocobamu (Tabm. 5.5, 5.6).

Butpatu cunoBoi enekTpoeHeprii, CTHCHYTOTO MOBITPS IS IPUBOJAA
MeXaHi3MiB 3BaplOBaJIbHUX BEPCTATIB 1 amapariB, a TAKOXK XOJOIHOI BOAU
BCTAHOBIIOIOTH 32  TEXHIYHMMH  XapaKTepUCTHKaMH  BHOPaHOTO
YCTaTKyBaHH 1 CTYIEHS HOTO 3aBaHTAKCHHSI.

Tabmuus 5.3 — Butparu enexkTpoaHOro MaTepiaiay Ipu KOHTaKTHOMY
3BapIOBaHHI

Bun 3BaproBaHHA Butpara
CTHKOBE 3BapIOBaHHS [IEPETHHOM, MM’
250 24 —30 r/ 1000 cTukis
750 56-67 r/ 1000 cTukis
2000 140-170 r / 1000 cTHKiB
ToukoBe 3BaplOBaHHS, CyMapHa TOBIIUHU B MM:
>3 10 r—27 /1000 Touox
<3 151 —351/1000 Touok
PonmkoBe 3BaproBaHHs, CyMapHa TOBIIMHA
<4 MM 7r—9r1/1000 M IBY

Tabmuns 5.4 — Burpatm enekTpoeHeprii mpu pi3HHUX crocobax
JYTOBOTO 3BapIOBAHHS CTAICBHX JCTAJICH

Bun 3BaproBanHs Butpara, M/Ix/kr
HAIUIaBJIEHOTO METaly

Pydne nipu po6oTi Bix:

- 3BapIOBAITLHUX TpaHC(HOpMATOPiB
KKJI ycranosku 0,8-0,86 12,6-14,4
- OJTHOITOCTOBOTO 3BAPIOBAILHOTO arperary
MOCTITHOTO CTPYMY 3 IIPHBOJIOM BiJ
enekrponsuryna KK/ ycranosku 0,44-0,57;
cos ¢ =0,6-0,7 21,6-25,2
- 0araTonoCTOBOTO 3BapIOBAaILHOTO FeHEPaTopa
nocriitHOTO cTpyMy KKJI ycranosku 0,71-0,75;
cos ¢ =0.8-0,85 36,0-39,6
ABTOMaTHYHE 3BapIOBaHHS i (Jrocom
KKJ 0,85-0,89 10,8-14,4
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Tabmuts 5.5 — ButpaTtu enexTpoeHeprii mpyu CTHKOBOMY 3BapIOBaHHI
orutaBiieHHM (cos ¢ = 0,6...0,64)

TLroma nonepeuroro 100 | 200 | 300 |500|1000 |1500(2000[2500
nepepi3y CTUKY, MM

Butpara enexrpoereprii
Ha 3BaproBanHs 1 ctuky, |1,022)0,086/0,216|0,45| 1,44 |2,97|4,58|6,20
M JIx/cTuk

Tabnuus 5.6 — ButpaTu enextpoeneprii npu TOYKOBOMY 3BaplOBaHHI
Ha aBTOMaTHYHUX MalIuHax*

CymapHa TOBIIIHA JIFCTIB, IO
3BapIOIOTHCS, Y MM

2|14 |6|8]10]| 12

Burpara enexkrpoeneprii Ha 100 To4oOK y

MTx 0,14/0,29|0,49(0,93|1,37|2,23

* HpI/I 3BapIOBaHHi Ha HC aBTOMATU30BAHUX MaAlIWMHAX BUTpATa
30UIBIIy€eThCS B 2—4 pasi.

Iami  gonmoMikHi  OOTHpanbHI 1 3MallyBajbHI Marepiand U
CJIGKTPOCHEPTis, CIOXHMBAaHA TPH EKCIUTyaTallil YCUIIKOTO BEpCTaTHOTO
YCTaTKyBaHHs MiAPaxoBYETHCS 3a BIANOBIAHUMHM NHTOMHUMH HOPMaMHU B
3aJIeKHOCTI BiJf CTYNEHS BHUKOPUCTAHHS YCTaTKyBaHHS, 3arajbHoi
KUJIBKOCTI HOTO POOOTH 1 3aranbHOi BCTAHOBIICHOT ITOTY>KHOCTI.

YucnoBi 3HaueHHS LUX BUTPAT BHU3HAYAIOTH IPHU MiApPaxyHKax
eKCIUTyaTalliIfHUX BUTPaT MO I[eXy i TOMY B TEXHOJOTI4HI KapTH He
BHOCSITb.

Butpata enekTpogHOTO JApOTY NpU YKPYNMHEHHX pO3paxyHKax
NpUAMAaeThCSl Maci HAIUIABIEHOIO MeTajly IIBa 3 ypaxyBaHHAM 3 % BTpar
Ha 00pyOKy KiHIIIB IpOTy HpH 3aps/iili KaceT, He BUKOPUCTOBYBaHI KiHII 1
T. II.

Burpara ¢mrocy Bu3HawaeTbcs mochmigHuM  musixom. s
OpIEHTOBHUX PO3paxyHKiB BHTpara Quitocy Moxke Oytu mpwuitaara 1,2-1,4
BiJl MacH €JIeKTPOAHOTO JPOTY, 1[0 BUTPAYAETHCS.

Butparta enexTpoeHeprii Ha IOTOHHY JOBXKMHY mBa | M mpu
HalliBaBTOMAaTHYHOMY 1 aBTOMaTHYHOMY 3BapioBaHHI (0e€3 I0AaTKOBHX
BHUTpaT €JEKTPOCHeprii Ha obOepTaHHS BHUPOOY, MepecyBaHHS TpakTopa i

T. 1.):

Agpp = 2
eqLM. — '
77”313

i€ W, — MOTYXKHICTh 3BapIOBANILHOI 1yrH, KBT;
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n — KKJI ycranoBkH, 110 IpUMAaETHCS B 3aJI€KHOCTI BiJ il THITY;
U, — HIBHIKICTE 3BapioBaHHs, M/rox [9].

5.3 KoHTpobHi 3anuTaHHs 1J151 caMomnepeBipKkH i KOHTPOJIIO MiATOTOBIEHOCTI
CTYJEHTIB 10 po0oTH

1. Ha3BiTh OCHOBHI Ta IOTIOMIXKHI MaTepiay.

2. Po3kaxiTh, Sika METOAMKAa HOPMYBAHHS OCHOBHHX Ta JOTIOMIKHHX
MartepiajiiB mpu BUPOOHUITBI 3BapHUX BUPOOIB?

3. BkaxiTh, SIK HOpPMYEThCS CHIIOBA SIIEKTPOCHEPTIS ISl MEXaHi13MiB
3BapIOBALHOTO 00JIaTHAHHS?

4. Po3kaxiTh, IKa METOINKAa HOPMYBAHHS €JIEKTPOCHEPTIii.

5.4 Tlopsiiok mpoBeaeHHsI J1adOpaTOPHOL podoTH

OzHailoMHUTHCS 3 METOAMKOI0 HOPMYBaHHsS BUTpaT OCHOBHHX 1
JIOTIOMDKHHAX MaTepialliB Ta eJIeKTPOSHEePTii.

3a gaHuMHM, 110 HaBEJeHI B TaOJMIl 5.7 y BIAMOBIIHOCTI 31 CBOIM
BapiaHTOM TMPOBECTH PO3PaXyHOK TOTPIOHOT KINBKOCTI — MPOKATy,
EIeKTPONHUX  MarepianiB, (Irocy, 3axHUCHHX Ta3iB Ta BUTpaTH
€JIEKTPOCHEPTii B 3aJIe)KHOCTI BiJl CIIOCO0Y 3BapIOBaHHS.

Tabmuis 5.7 — Jlani Ui po3paxyHKy BHUTpaT MaTepiaiiB Ta
EJIIeKTPOCHEePTii
Ne Kinbk. Bun Yucra Maca Crnioci0
BapiaHTy | BUPOOIB Ha | IpOKaTy | Maca |HAIUIABJICHOTO | 3BAPIOBAHHS
N piuHy ONlHI€T | MeTally Ha
nporp., 11, neTanig, | OJWH BUPiO,
IIT. KT G,, kI
1,11, 21 4000 Jlucr | 100+N 7+N/10 A3D
2,12,22 3000 IMosoca Aprox
3,13, 23 5000 KyroBwii
4,14, 24 5500 Tpybu HamiBasbr.
5,15, 25 4200 [IBenep A3D
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IIpomoskenHs Tadwii 5.7

No Kinbk. Bun Yucra Maca Crocio
BapiaHTy | BUpOOIB Ha | IPOKATy | Maca |HAIUIaBJICHOTO | 3BapIOBAHHS

N piuHy onHiei | MeTally Ha

nporp., 11, neTanig, | OJMH BUPiO,
IIT. KT G,, KT
6, 16, 26 3700 Kpyr
7,17, 27 6000 Ksagpar W-enekTpon
8, 18, 28 5500 Tammin HamiBasr.
9,19, 29 4500 [Mupoxka Apron
nojoca

10, 20, 30 3500 Kpyrawmit A3D

5.5 3micr 3BiTY

1. Tema Ta meta poGOTH.

2. OCHOBHI TOJIOXEHHS 0 HOPMYBaHHIO BHUTpaT OCHOBHHX 1
JOTIOMDKHHMX MaTepialliB Ta eJIeKTPOSHEePrii.

3. PospaxyHOK 3a iHIUBIAyaTbHUM 3aBJaHHSIM.

4. BUCHOBKH 110 pOOOTI.

5.6 PexomengoBana Jirepatrypa

[9,11,12].




42

JIABOPATOPHA POBOTA Ne 6
ABTOMATHU30BAHE 3AIIOBHEHHSI MAPIIPYTHOI
KAPTH

6.1 Mera podotn

BuBuntH MeroauKy 3allOBHEHHS MAapLIPYTHOI KapTH 3a
noromororo [1K IBM PC XT/AT.

6.2 3araanHi Bizomocri

Ilpm cximagaHHi  TEXHONOTIYHOTO TPOIECY BiA  TEXHONIOTa
BUMAaraeTbCsl 3allOBHEHHS MapUIpyTHOi KapTu. [Ipomec TpyaoMiCTKHiA,
BUMarae HasiBHOCTI CTaHIApTHUX (OpM, 3HAHHS OOJNaHAHHS, OCHAIICHHS,
I'OCTiB, maTepianiB i T. . Y 3B'SI3KY 3 THM, III0 3aIIOBHEHHS] MapIIPyTHAX
KapT [OyXe TPYIOMICTKMI ©pouec, TOMY aBTOMAaTH3allisl NpoLEeCy €
aKTyalbHOIO 33Ja4yer0, OCOOJNMBO 13 3aCTOCYBaHHSIM IEPCOHAIBHUX
KOMII'TOTEPIB.

6.3 KoHTpo.1bHi 3anMTaHHs 1J1s1 caMoniepeBipKHU i KOHTPOJII0 MiATOTOBIEHOCTI
CTYJEHTIB 10 po0oTHn

1. Po3kaxiTh, sika METOJMKA 3alIOBHEHHSI MApIIPYTHHUX KapT.

2. [Ilepemiuith BimoMocTi, 5Ki HEOOXiJHI JUISI 3allOBHEHHS
MapUIpyTHHUX KapT.

3. ToscHiTh, 3BiKKM OEpyThbCs JaHi JJsl 3aMOBHEHHS IapaMeTpiB
PEXUMY 3BapIOBaHHS?

4. BxaxiTh, IKMI CKJIaJ Onepaliil TeXHOJIOTiYHOro npouecy 300pKH
Ta 3BaprOBaHH:A?

5. TosicHITB, SIK pOOUTBCS PO3PAXyHOK TEXHIYHOI HOPMH Yacy?
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6.4 Tlopsinok mpoBeaeHHsI 1a00pPaTOPHOL podoTH

1. Bxmounru IIK, Habpatu y komanmaomy psaky JOC tekcr d:
MK.

2. O3HaOMHTHCS 13 3MICTOM €KpaHy AHCILICIO.

3. 3amoBHEHHS MapIIPYTHOI KAPTH BEJCTHCS Y A1aJIOTOBOMY PEKUMI.
[Ipu BUCBITIIEH]I MEHIO, YIpaBIIiHHS BIKHOM MEHIO POOUTHCS Ha TOJATKOBIH
udpoBild KnaBiaTypi mpu HaTHCHYTOI KiaBimm «Num Lock» kmaBimamm
«», «—=», «1», «|». 3HaUeHHs y Iy’KKax, 1€ 3HaYCHHS [0 YMOBYAHHIO,
TOOTO, SIKIIO HAa €KpaHi JUCIJICI0 BHUBOAWTBHCA  psimok. Kon
KoHCTpyKTOpchKkoro gokymenty ['KIK).680000.0XX.Ch / 18 3HakiB /, ne
XX — HOMEp IHAWBIAYyaIbHOTO 3aBIAaHHA, IPY HATHCKY KiaBimmn Enter 6e3
BBOJY SIKHX 200 CMBOIIIB.

4. BpeniTh 3Ha4YeHHS KONy TexHoJoriuHoro aokymeHty ['KUIO
10190.0000X., ne X — HOMEp JOKYMEHTA.

5. B omepanisix «Kontpons» Ta «BBoA ¢ Ki1aBHATYpBD» OCHOBHOTO
MEHI0 MOXIIMBO HallMEHYBaHHS JTOKYMEHTa IMEPEeBEPIIUTH 55 CHMBOJIIB.
Jns toro, mo0 Hamucath WOTO TIOBHICTIO BBENITH HA3BYy JAOKYMEHTA IIO
yactTuHaM. lle BHUPOONAETHCA TEX y OiallorOBOMY pexumi. SKmo BuU
po3moyalid Iporpamy i3 3alOBHEHHS THUTYJIBHOTO JIUCTA, TO IMICIS IBOTO
HOro MOKHa!

1) Bimpa3dy po3ApyKyBaTH, MiJBHBIIM BIKHO MEHIO J0 IyHKTY
«lIedaTb TUTYJIBHOIO JUCTAY;

2) IPOJIOBKUTHU TIPOTpamy, 3alOBHIOIOYH J1alli MapUIPYTHY KapTy, a B
KiHLI pO3IPYKyBaTH MapLIPyTHY KapTy Ta TUTYJIBHUH JIUCT OKPEMO.

SIKmo BU MU NO JIPYyroMmy HUISXYy, TO Hicis 3amuTy «YUTo BEI
XOTHUTE BBITIOJIHUTBY MiIBEIITh BIKHO MEHIO JI0 MyHKTY «/3MeHHTH hopmy
KapThD» HATHUCHITH «Enter» Ta BBeNiTh HeOOXimHY ¢(OpMy MapIIpyTHOT
KapTh — T00TO Popmy 2 um hopmy 16.

6. [Ticng BBOAY sIKOTO-HEOY/Ib 3HAUEHHSI 3 MEHIO Ha €KpaH JHCILICIO
BUBOJUTHCS TUTAaHHS « TpedyeTcs JIu elie BBOJ» «Ia/HeT», HATUCHYBIIU Ha
HEOOXiZHYy KJIaBilly BH HPOJOBKUTE pOOOTY 3 MPOrpamoro. SIKIo y MEHIo
HE BUMaraeThcs 1H(OpMalis, MiABSAITh BIKHO MEHIO 10 IMYHKTY «BbIBOI
Ta HATUCHITH «Enter», miciis IIbOT0 HATUCHITH KIIABIIIY «HY» Ta MPOJOBXKHUThH
poboTy i3 mporpamoro. Skio Hemae NOTPIOHUX JaHWX Y MEHIO, MiJABEdiTh
BIKHO MEHIO 10 MYHKTY «BBoa ¢ kinaBuaTypbl», HaTHCHITH «Enter» 1 micins
3alUTy BBEAITh HEoOXifHi nani. [licns 3akiHYeHHS JAPYKYy Ha eKpaHi
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3'IBUTBCS HAmuC «XOTHTE MPOJOIDKUTH paboTy C MHporpamMMoii»,
HATUCHYBIIH KJIABIIIY <«», BU MPOJOBKUTE POOOTY, TIPH HATUCKY KJIaBiIIi
«H» BUpOOIsieThes moBepHeHHs y JJOC.

7. 3amOBHUTH TUTYJIBHHUN JHUCT. YBaXXHO CTEKHTH 32 MOSBOIO PAIKIB
Ta 3aMOBHEHHSM iX. Po3apyKyBaTn THTYIIBHHI JTHCT.

8. Po3nouaTy 3anmoBHEHHs MapuipyTHOi kaptu ¢opmu 2. 1o 3amuty
MallMHA BBECTH 3ampoBaguTH M. l. 0. KOHCTPYKTOpa, KepiBHUKA i
HOPMOKOHTpOJepa. BBecTnm Koj KOHCTPYKTOpChKOrO mokymenta / 18
3HAKIB / JWUBHUCH BUINE, KO TEXHOJOTIYHOTO MokyMeHTa / 173HakiB //. Ilo
3aluTy MallMHU BBECTH HOMEp OIleparii, KoJ Ta HaMEeHyBaHHsS oneparii,
KOA JOKyMeHTa 1o TexHimi Oesnexku. B gpyromy psnky BBecTH
oOnamHaHHS, MPOQECiro Ta PO3ps] BUKOHABI 1 HOpMY IITY4HOTO Yacy. [1o
3alUTy MAallMHU BBECTH JaHi y HACTyNmHI psaku Kaptu. Jius KoxHOT
omeparlii BBOAWTH JaHi IO ii 3allOBHCHHIO Yy BIAMOBITHOCTI 3 BHIIEC
ormmcanumu. Ilicns 3amoBHeHHs GopMu 2 pO3MOYATH 3aMOBHEHHS (QOpPMH
1.6 o BuIIIEe OMUCAaHI METOMMIII.

9. Ilpu HEOOXIiAHOCTI 3allOBHCHHS BIJIOMOCTEH HE BKIIFOUCHUX Y
MapIIpyTHI KapTH CKOPHUCTYBATHCS KOMAHJOIO0 «TpeOyeTcs JH eIe BBOI»
«ma/HeT», HalOpaBImM «ma» BBeCTH HeoOXigHy iHpopMmarito. I[licms
3allOBHEHHSI MapUIPYTHUX KapT BHBECTH iX Ha MPHUHTEP, IUIIXOM HATHCKY
Ha BIAMOBIIHY KJIABIIIy 3 MECHIO.

6.5 3micr 3BiTY

1. Tema Ta meta poGOTH.

2. OCHOBHI KOMaHIHX Ta IX BUKOHAHHA.

3. BuxoHaHI Ha MalTHI MapIIPyTHI KapTH.
4. BucHOBKHU 11O POOOTI.
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BKA3IBKH 3 TEXHIKHN BE3IIEKH

[Tix wac BUKOHaHHA J1abOpaTOpPHOI POOOTH Tpeda AOTPUMYBATHUCS
BuMor TexHiku Oesneku, [IpaBun mportumoxkexnoi Oe3meku Ta [lpaBun
KOPUCTYBaHHS KOMII FOTEPHUM KJIACOM, IHCTPYKT@X 3 SKHX IPOBOIUTHCS
Ha TOYAaTKy CEMECTPY BIAMOBITAIEHUM TPAI[iIBHUKOM KOMIT IOTEPHOTO
KJIacy, B SIKOMY 3aIUIaHOBAaHO MPOBEICHHS 3aHSTh.

[Tpu BuKOHAHHI TabOpaTOPHUX POOIT CIiJi BAKOHYBAaTH BCi BUMOTH
BUKIaJadya Ta BIAMOBINAIFHOTO TMPAIiBHAKA KOMII IOTEPHOTO KJacy,
3BepTaTHCA J0 HUX Yy pa3i BUHHKHEHHS OyAb-KUX HE3pO3yMIJIOCTEH il
4ac poboTHu.

Crnin maM’sTaTH: y BHMIAAKY, SKIIO KOPHUCTYBad IIOKHUAAE CBOE
poboue Micie 6e3 BUXOy 31 CBOTO poO0YOTo peskuMy, abo mepeKkasye cBiit
napoiib IHIIMM 0co0aM, MOKITUBI HACTYITHI HETaTHBHI HACIIIKHU:

- HECaHKI[IOHOBaHI BWJIyYeHHS a00 OHOBJICHHS (DaiiliB KOpUCTyBaya,
3MiHa HOTO Mapos;

- BUKOPUCTaHHA JOCTYIIHUX KOPUCTYBaueBi pecypciB He 3a
NpU3HAYCHHSM;

- BUKOHAHHS Jifl y Mepexi, M0 KaparoThCs, M iM’sIM KOpPHCTyBaya.
ToMy HeOOXiTHO TMEpPIOJUYHO MIHATH CBIM Mapoib 1 CTEXKHUTH 3a
30epiraHHsIM HOTO y CEKpPeTi.
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