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1 META KYPCOBOTI'O ITPOEKTY

KypcoBe mpoekTyBaHHS € 3aKIIOYHAM  €TAallOM  BHBYCHHS
cryaeHTamMu ucuuiutind  «I[IpoekryBaHHA o00damHaHHS 3BaplOBATBHOTO
BUPOOHWITBa». MeTol0 KypcOBOIO MPOEKTYBaHHS € OpUIOaHHS
MPAaKTUYHUX HABHUKIB KOHCTPYIOBaHHS Ta €KCIUTyaTallil MexaHi30BaHOTO Ta
AaBTOMATH30BaHOTO  OONaJHAHHS  JUIS  3BApIOBAaHHS  IJIABJICHHSM,
3arIMONICHHsT Ta Yy3arajdbHEHHS TEOPEeTHMYHHX 3HaHb, OJIEpIKaHUX MpHU
BUBYEHHI IUCIUILTIHU.

B mporieci kypcoBoro npoekTyBaHHSI CTYACHT HABYA€THCS BUOMPATH
3aci0 1 peXuMU 3BaproBaHHS cTayel i cruiaBie, mpamtoBatu 3 ['OCTawmuy,
JCTY, HayKOBO-TEXHIYHOI, JIOBIJKOBOIO Ta MATEHTHOIO JIITEPaTypOro,
poOUTH HEOOXiMHI PO3paxyHKH, KOHCTPYIOBATH HOBI 1 BUKOPHCTOBYBATH
yHi(IKOBaHI BYy3/1M, BpPaxOBYIOUM BHMOTM TeXHIKM Oe3meku Ta
enekrpoOe3neku. IlpuadaHuii CTYAGHTOM JIOCBII € OCHOBOW IS
JMTIIIOMHOTO MTPOEKTYBaHHSI Ta KOHCTPYKTOPCHKOT Mpaiii.

2 3ABJJAHHSA HA ITPOEKT

KoxxHull CTy#eHT BUKOHYE KYpCOBHH NPOEKT y BIAMOBIAHOCTI 3
IHIMBIAYaIbHUM 3aBJIaHHAM (U CTYACHTIB Tpyn# i3 mudpom [D-3.. Temu
KypCOBUX TPOEKTiB HaBeneHo y JomaTKy A; misl CTyIEHTIB TpynH i3
umppom 1d-4.. — y Jomatky B). V sKocTi BXiTHMX JaHHX CTYIEHT
OJIEPIKYE BIZIOMOCTI PO MpU3HAYEHHS BUPOOY i yMOBH HOTO eKCIlTyaTallii.

BupoOu, 1m0 HamiaBisiOThCs ab0 3BapIOIOTHCS TPEICTABISIOTH
co0o10 JeTani aBTOMOOLNA, aBiaJBUTyHA, €IEMEHTH METaJIOKOHCTPYKIIH,
3ai3HUYHUX TIaT(opM, UCTEpH, BUPOOW €IeKTPOMANIMHOOYAYBaHHS i
CUTBrOCTIMAIIMHOOYAyBaHHS.

3 OPTAHI3BAIIIMHI BKA3IBKHA

KypcoBuii MpoeKT BUKOHYETHCS 1 3aXUIAETHCS MMOCTAITHO 1 B CTPOKU
o3HaueHi y Tabmuii 3.1



Tabmuus 3.1 — ['padik i cranii KypcoBOro NpoeKTYBaHHS

No |Cramist  |[Tepernik oCHOBHUX POOIT Tepwmin, |Popma 3BiTHOCTI
po3pobie THX-

HHSI JIeHb

1 2 3 4 5
1 [(Po3pobne |O3naiiomsienns 3 Temoro| 3 |CkiazanbHe

HHS MPOEKTY. OmnpartoBaHHs KpeceHHsT BUPOOYy.

TEXHIYHO i|3BapIOBaILHOTO BHPOOY. TexHiuHi yMOBH Ha

nipono3uil |Po3pobieHHs TEXHIYHUX BHUTOTOBJICHHS.

i YMOB  HAa  BHUI'OTOBJICHHSA Xapakrepucruka
Bubip 3acoby Ta pexumy BUPOOY. Pexum
3BapioBaHHA. Po3pobieHHs 3BapIOBaHHA.
TEXHIYHOrO 3aBJAaHHS Ha TexHiuHe 3aBIaHHS
MPOEKTYBAHHS

2 |Eckizne |[lomepenne Bu3HaueHHss| 6  |EckisHi BapiaHTH

MPOEKTYB |OCHOBHHUX napameTpiB KOMIIOHOBOK Ta iX

aHHS YCTaHOBKH, BUOIp OOTpyHTYBaHHS
CTaHJAapPTHOrO O0JIaIHAHHS.

Komnonogka 3arajabHOrO
BUIY YCTaHOBKH. BuOip
CHCTEMHU CHIZIKyBaHHSI.
Eckizni BapiaHTH
MPOEKTOBAHOTO By3ia. Bubip
yHi()iKOBaHUX BY3TiB
3 |Texuiune |[lepeBipouni  pospaxynku| 10 |IlepeBipeni

MPOEKTY- |MeXaHi3MiB (TOIaBaIBHOTO, KEepiBHUKOM

BaHHA nepeMileHHs, nigioMy) PO3paxyHKH.
YCTaHOBKH. Po3pobka Kpecnenns
KiHEeMaTHIHOT CXEMH. najxbHUKA.
KoucrpyroBanus Kpecnenns
METaJOKOHCTPYKIIT, 3arajibHOrO BUTJISIILY
PO3paxyHOK Ha MIIHICTh 1 YCTaHOBKHU
KOPCTKICTb. Po3pobka
KpecJeHHsl MajbHHKa  Ta

KpCCJICHHA 3arajlbHOro BUIAY
ycTaHOBKH.  Po3poOka i
po3paxyHoK (rrocoanapara.




1 2 3 4 5
Pospobka |Bukpecienus cknaganpuux| 12 [Tignucauns
4 |pobouoi |KPECICHb BYy3I1a, 10 KEPIBHUKOM
KOHCTPYK [CTIPOEKTOBAHUIN cnenudikartii,
TOPCBHKOI Po3pobka 1 BuUKpecieHHS CKJIQJaIbHUX
JIOKYMEHT CIICKTPHUYHO1 CXEMHU. KpCCJICHD,
aril. Criamansas  crierudikartiii. CIIEKTPUYHOI CXEMH.
Odopmienns PospaxynkoBo-
PO3paxyHKOBO- MMOSICHIOBAJTbHA
MOSICHIOBAJILHOI 3aITMCKH. 3aIrcKa

4 BKA3IBKH 10 BUKOHAHHA PO3A1JIIB
KYPCOBOI'O MTPOEKTY

IIpoekT cknanaerbes 3 nosicHIOBaNbHOI 3anucku (113), cenudikanii

i rpapiyHOl YaCTHHHU.

13 BrJIFOYAE HACTYIIHI PO3JILIIN

— TUTYJIbHUHN apKyI;

— 3aBJJaHHS Ha TIPOEKTYBaHHS;

— pedepar;

— XapaKTepHCTHKa 3BapIOBaHOTO BUPOOY;

— TEXHIYHI YMOBU Ha BUT'OTOBJICHHS;

— o0rpyHTYyBaHHS BHOOPY crioco0y i peXKUMy 3BapIlOBaHHS;

— QHANITHYHHUN OIJISAJ JIITEpATYpHUX 1 MAaTEHTHUX JDKEpen Mo TeMi

MPOEKTYBAHHS;

— TeXHIYHE 3aBJaHHs] HAa TPOEKTYBaHHS MaIlMH, YCTaHOBKH a0o
amapary:

1) npu3HAYEHHS YCTaHOBKU;

2) naHi A7 TOPOEKTYBaHHS: HOMIHANBHHM 3BaplOBallbHUN CTPyM, MeEXi
pEryJIIOBaHHS CTPyMy Ta Hamnpyrd JAyrH, AiaMeTpH 3BaplOBabHOTO
JpoTy, poOOoYi Ta MapIieBi MIBUAKOCTI MEPEMIIICHHS Bi3Ky, KapeTKH,
0aJIkOHY, INTAHTH, KOHCOJI, MIBUAKOCTI 1 HANPSIMKH IEPEMIlllCHHS
neraii, rabapuTi poOOU0i 30HH Ta THIIII;

3) TexHIYHI YMOBH Ha yCTaHOBKY;

4) mepernik 3ajad aBTOMAaTH3allil i MexaHi3amii Mpollecy 3BaprOBaHHS Ta



30MpaHHs BUPOOY;
5) mepenik KOHTPOJILOBAHHX Ta PETYIHOBAHUX MMapaMeTPiB YCTAHOBKH;
6) cTaaii MPOEKTYBaHHS;
7) 0co0nMBiI yMOBH MPOEKTYBAHHS.

— OIUC KOHCTPYKTUBHOT'O MPHJIAAY i IPUHIMITY POOOTH YCTaHOBKH;

— KOHCTPYKTHBHUH NpHIIaJ By3JIiB, 0 MPOEKTYBAJIHCS, allapaTiB;

— PO3paxyHOK BY3JIiB:

1) mexaHi3My mofadi ApPOTY;

2) BUINPAMIIAIOYOTO MEXaHI3MY;

3) mnepemaTHUX MEXaHI3MiIB;

4) By3JiB HACTPOIOBAJIGHUX, JIOIOMDKHUX 1 KOPHTYHOUUX
nepeMilIeHb;

5) MexaHi3My IepeMillleHHs CAMOXiIHUX aBTOMATiB;

6) (¢rocoanapariB Ta OKPEMHX BY3JIB.

— KOHCTPYKTHBHE BJIAIITYBaHHS 1 pO3paxyHOK (uIrocoanapara;

— PO3paxyHOK METaJOKOHCTPYKIii Ha MILIHICTh Ta dKOPCTKICTh;

— poboTa eNeKTPUYHOI CXEMU;

— poboTa CIiAKYI040i CUCTEMH (IIPOrPaMHOTO YIPaBIiHHA);

— TeXHIYHa XapaKTePUCTUKA CTAaHAAPTHOTO 00JIaIHAHHS,

— IHCTPYKIis 1O eKCIUTyaTallii yCTaHOBKH, YCTaTKyBaHHS,

— TexHika Oe3IeKH;

— CIIHMCOK MTOCHJIaHB;

— crerudikartii.

Crenuikailii € CaMOCTIHHUM J0aTKOBUM PO3LIOM 3aIlIHCKH.

I'padiuna yactuna noBUHHA BKIo4aTH 3-4 apkymi ¢popmarty Al:

— CKJIaJiaJibHE KpeclieHHS BHPOOY (3BaprOBAJILHOTO BY3Ja), s
3BapIOBaHHSA SIKOTO POEKTYETHCS yCTaHOBKA — hopmat A2;

— 3arajJbHAN BHJ 3BapIOBAIbHUX MAIllMH, aBTOMATiB, MPHIAdiB —
¢dopmar A2;

— CKJIaJjalibHe KPeCIeHHs I 3BaploBaHHA - hopmat Al;

— CKJajaibHe KpecJeHHs pPO3pOOJIeHOro By3Jla (3BaplOBajbHUX
MaJTbHUKIB, MEXaHi3MIB Mojavi, KOpEryBaHHA 1 TEpeMillleHHs, BY3IiB
CTpyMOMiABOY, (irocoanaparypu) — popmar Al;

— eNeKTPUYHY a00 KiIHeMaTHYHY CXEMY YCTaHOBKH — dopmaT Al.

ITpu xoHCTpylOBaHHI Oyab-KOi YCTAHOBKH Mepea KOHCTPYKTOPOM
CTOITb 3aBJaHHA - CTBOPUTH MalllMHYy, KOTpa Mama Ou BHCOKY
MPOAYKTUBHICTh, JIOCTaTHI HAJIMHICT 1 JIOBrOBIYHICTH, Majly Macy,



HEBEJIMKI rabapuTH, MPOCTy 1 OE3MeYHy CUCTeMy OOCIyrOByBaHHsI Ta Oyia
3py4Ha B YIPaBJIiHHI.

KoHcTpykIiss ycTaHOBKM JijIs 3BaplOBaHHS TMOBHWHHA BIiAMNOBIAATH
texHiuHuM Bumoram ['OCT i1 JICTY, Bumoram "[IpaBui ynopsakyBaHHS
eNIEeKTPOYCTaHOBOK", KepiBHUM TexHiyHMM Matepianam (KTM) i
TEXHIYHUM YMOBaM.

PobGora cryneHTa Haa NPOEKTOM BHKOHYETHCS Y HACTYITHOMY
nopsinky. OTpuMaBIIM 3aBAaHHS, CTYAEHT BHBYA€E KpecieHHs BUpPOOY,
CKJIaJla€ TEXHIUYHI YMOBH Ha HOro BHUTOTOBIIEHHSA, OOMpa€ Croci0 1 pexxum
HaTJIaBJIEHHs! (CHITy CTPYMY Ta HalpyTrH Ha Ay3i, IIBUAKICTh HAIUIABICHHS,
nomavyy duitocy abo rasy). OTpuMaBIIM YSBJICHHS MpPO TMapaMerpu 1
TEXHIYHI BUMOTU 0 MaiOyTHBOI yCTAaHOBKHM, CTYACHT IOBHHEH BUBYUTH
HAYKOBO-TEXHIYHY 1 MAaTEHTHY JITEpaTypy 3 METOI0 BHSABIICHHS aHAJIOTIB i
BHU3HAYEHHS TPOTOTHUIY, NPOBECTH KPUTHYHUI aHami3 1 BU3HAYUTH
HEJIOJIIKH 1 ITepeBary aHajoriB i IPOTOTHUILY.

BukopucTaHHSl MPOTOTUITY 3HAYHO MOJIETIIY€E MOJANBUTY MPaLo HaJ
npoektoM. Ha wit cragii ¢opmynroeTsCsi TeXHIYHE 3aBIaHHS Ha
MPOEKTYBaHHS 3BapIOBAJIBHOI YCTAaHOBKHM 3 ypaxyBaHHAM THX 3MiH, IO
HEOOXiZIHO BHECTH JO MPOTOTHUIY Yy BIAMOBITHOCTI 3 OCOOIHMBOCTAMH
KOHCTPYKIIii 3BaproBaibHOrO BHPOOY, BHOpPaHOTOo 3aco0y 1 pEeKUMY
3BapIOBaHHA.

Hactynna cragis - ecki3He MPOEKTYBaHHs - BKIIIOYA€E IOMEPEIHE
BH3HAUCHHS IapaMeTpiB YCTaHOBM, BUOIp CTaHIApTHOrO OOJaJHAHHS,
yHiI(QIKOBaHMX  BY3MiB, CIHiIKyr4oi cucreMH abo  IpPOrpaMHOrO
o0safHaHHS.

CTyIeHT TOBHMHEH 3alpONOHYBAaTH [IKUIbKa €CKi3HUX BapiaHTiB
KOMIIOHOBKH 3araJIbHOTO BHUJy YCTAHOBKH, IIO0 CIIJIBHO 3 BHUKJIAJaueM
BUOpaTH ontuMansHuid. [licis BuOOpy, HAWOUTBII PalliOHATBHOTO BapiaHTy
KOMIIOHYBaHHsI ~CTYJIEHT MOXE MpPUCTYHNaTd A0 KOHCTPYKTUBHOI'O
ONpAallOBaHHS  yCTaHOBKU. KOHCTpYKTHBHE  ONpalioBaHHS  BEOYyTh
MOCHITIOBHO, BH3HAYAIOYM PO3MIpH OKpEMHX JeTajeidl Ta BHXOAAYH 3
iXHBOrO B3a€MHOTO poO3MillleHHA. BoaHouac BeayTbesi IMepeBipOvHi
pO3paxyHKH He YHI()IKOBaHHMX €JIEMEHTIB Ta BHOIp YHI(piKOBaHMX BY3JIIB
(KOJIOH, IBUTYHIB, PEILyKTOpPiB, KOIic, MyQT 1 T. IL.).

CTyIeHT BHKOHYE TIepeBIpOYHI PO3paxyHKHM MEXaHi3MIB Mojadi
SIIEKTPOJTHOTO JIPOTY, MEPEAaTHUX MEXaHi3MiB, MEXaHI3MIB IEPEeMIIlCHb,
XOJIOBUX MEXaHI3MIB Bi3KiB, BUOMpae cxeMmy mojadi (uirocy, po3poOsisie
KOHCTPYKIIitO 1 po3paxoBye uirocoarnapar.



CTyIeHT TOBHHEH pETEIbHO TMPOPOOUTH METaTOKOHCTPYKILIIO
YCTaHOBKHM, MigiOpaté mpodils 1 po3MipH OKpeMUX  elEeMEHTIB
METaJOKOHCTPYKIil (KOJOH, CTOsAKIB, 0anoK), 3pOOMTH pO3paxyHOK
€JIEMEHTIB METATOKOHCTPYKIIIi Ha MIlTHICTh Ta YKOPCTKICTb.

[Mopanbima pobora Haja MPOEKTOM HOJATa€ B KOHCTPYKTOPCHKOMY
OIpaIlOBaHHI 3BapIOBAIFHOIO MAJbHUKA Ta IMPOEKTOBAHOTO CTYAEHTOM
By3Jla, €JeMEHTa, KOMIUIEKCY YCTAaHOBKH. TakuM BY3JIOM MOxe OyTwu,
HaTpUKIIaJ, By30JI KPilJIeHHs] MalbHUKA 3 CYNOPTaMH Ta KOPEKTYIOUHMH
MexaHi3MaMH, By30J1 KpiIJIeHHS Ta TIO3UI[IOHYBaHHS JIeTaIi.

CtyzneHT po3po0ise KpecleHHs 3aralbHOr0 BHJY YCTaHOBKH,
CKJIaJlaJIbHE KPECIICHHS MaJbHUKA 1 IPOEKTOBAHOIO BY37a, €ICKTPUUHY Ta
KiHEMaTHYHY CXEMH.

Ha ocranniii crazgii MpoeKTyBaHHS OCTaTOYHO JOMPAIbOBYIOTHCS
KpECJIeHHs, CKJIAJAaloThCs crenudikamis i po3paxyHKOBO-MOSICHIOBaJIbHA
3aIMcKa.

4.1 XapakTepucTHKa BUPOOy, 1110 HATJIABJISETHCS

OTpumaBmIM  3aBaHHS Ha NPOEKTYBaHHS  YCTaHOBKH  JUIs
HATUIABJICHHSI KOHKPETHOTO BUPOOYy  CTYACHT TOBHHEH BHBYUTH
KOHCTPYKTHBHHI MpUJIaj], MaTepiall, 3 SKOr0 BHPOOISETHCS BUPIO, YMOBU
Horo mpami, MIOHOCTI Ta eKcIUIyaTalidHI BHMOTH 10 HAIUIaBJICHOTO
Merany. [lepemideHi XapaKTEpUCTHKH JO3BOJATH CTYAEHTY OOIPYHTYBAaTH
BUOIp crocoly i pexkUM HarIaBlIeHHS, BAMOTH JI0 SIKOCTi TOTOBOT'O BHPOOY.

4.2 TexHiuHi yMOBU HA BUTOTOBJIEHHSI BUPOOY

Marepian JaHOro po3ALTy MA03Boiisie cOpMYIIOBAaTH TEXHIUHI
BUMOTH JI0 YCTAQHOBKM IO MPOEKTYETHCS, BU3HAYMTH 1ii TEXHIUHI
xapaktepucTuku. CTyAEHT MOBUHEH BKa3aTH, AKi CTaBJIATHCS BUMOTHU: JIO
OCHOBHOTO Matepiaiy, 3 sSIKOro BUPOOJISIEThCS BUPIO, 13 3a3HAYEHHSIM BHMOT
Mo XiMIYHOMY COCTaBY, TEpMi4dHii OOpOOIi, MArOTOBII MOBEPXHi, IO
HATUIABJIAETHCS; 10 HAIUTABOYHMX MaTepialliB i3 3a3HaYeHHSIM MapKH JpOTY,
Horo XiMi4YHOTO CKJIafy, iaMeTpy, GOopMHU MOCTaBKH, pO3MIpiB Kacer abo
IHIINX 3arPy304YHUX MPUIIAJIIB.
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Bkazatu BUMOrH 0 iHIIMX HAIUIABOYHHMX MaTepiaiiB; JOMYCTUMHX
BiZIXWJIEHb, IO TOYHOCTI 1 SIKOCT1 HAaIUIaBJIEHHS, MPHUITyCTUMOCT1 JeeKTiB,
3ac00iB X YCyHEHHs, JONMYCTHUMHM BiIXHJICHHSIMH BiJI 3aJaHMX PO3MIpIiB
3BapHOrO 1IIBA; [0 MIIMHOCTHUX 1 eKCIUTyaTaliiHUX XapaKTepHCTHK
HATJIaBJIEHOTO MeTaly; 0 METOMIB KOHTPONIO SIKOCTI HAIUIaBJICHOTO
MeTay.

4.3 O0rpyHTYBaHHS BHOOPY 32c00Y i pesKkMMY HAIIABJICHHSA

Buxopsun 3 xapakTepUCTUKN MaTepiairy BUPOOy 1 TEXHIYHUX BUMOT
70 HOro BUTOTOBIIGHHS CTYAEHT OOIPYHTOBAaHO BHOHMpae 3acid i pexum
HaTJIaBJICHHSI 110 JIOBiIKOBIH JIiTepaTypi, a Takox BuKopuctoByround CAIIP,
pospobnennid Ha kadenpi IT3MK; pobute mnepeBipodHHI PO3paxyHOK
pexumy HarutaBieHHs Ha EOM. Ha migcraBi BuOpanoro 3acofy i pexxumy
HATJIABJICHHSI BHOMPAETBCS JDKEPENO SKUBJICHHS, IHIIE CTaHAapTHE
o0JiaiHaHHS, Ta30Ba 1 (hJIrOcoBa anaparypa.

4.4 AnaJii3 JiTepaTypHHX Ta MATEHTHHUX JKepeJt

BubpaBmm 3aci6 3BapioBaHHS 1 3HAIOYM XapaKTEPUCTUKH Ta
Matepian BUPOOy, MPOEKTAHT MOXKE 3HANUTH aHAJIOTH Ta MIPOTOTHIT BiJOMHUX
TEeXHIYHUX pillleHb, JaTH iM KPUTHYHY OIIIHKY, BUKOPHCTATH pallioHaJbHI
piteHHs Ta chOpMYITIOBATH 331241 IPOEKTYBaHHSI.

3a pesynbTaTaMH OIJISAAY TOBMHEH OYTH CKJIAJICHUH CTUCIHIA
pedepaT 3 BiNOBIIHUMHU TOCHUJIAHHSIMH, JIe BKa3aH1 aHAJIOTH 1 MPOTOTHII Ta
nependaydeHi TEXHIUHI pillIeHHS 00 YAOCKOHAJIEHHS MPOTOTHITY.

4.5 TexniuHe 3aBJaHHA HA IPOEKTYBAHHS

Ha mincrasi marepianiB maparpagiB 4.1 - 4.4 cTyIeHT NOBHHEH
chopMyIIOBaTH  CHPOILICHHWI  BapiaHT TEXHIYHOTO  3aBJaHHSA  Ha
MPOEKTYBaHHS YCTAHOBKH JIJIsl HATIIABJICHHSL.

VY 4KocTi MNpHKIAAy TEXHIYHMX YMOB Ha YCTAaHOBKY MOXHA
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Bukopuctaty TexHiuHi ymoBu ACTY 2750-94 ta inHmmi.

4.6 KoHCTpyKTHBHE BJIAIITYBAHHSA | NPUHIMI PO0OOTH YCTAHOBKH

Y nmaHoMy poO3ill MPUBOJUTHCS CKJIQJ 1 OMHC KOHCTPYKTHBHOTO
BJIAIITYBAaHHS YCTAaHOBKHU, IO MPOEKTYBanacs, KOMIOHOBKH Ta MPWHIMII
Ti1 OKpEMHMX KOMIUIEKCIB 3TiTHO KpecieHHs. 3 ICHIOEThCS OIUC OKPEMHUX
BY3JIiB Ta €JIEMEHTIB, 30KpeMa 3BapIOBAILHOTO MalTbHUKA, Bi3KY, CYIOPTIB,
MexaHi3My 1ojaadi i T. .

4.7 KoHCTPpYKTHBHE BJIAIITYBAHHSA CNIPOEKTOBAHOI0 BY3J1a, KOMILIEKCY

Ha migcraBi ckiafaibHUX KpPECIIEHb HEOOXiHO JaTh JOKJIaJHUN
OIUC KOHCTPYKTUBHOTO MpHJIaay, MPUHIUITY Aii, COCO0IB BUTOTOBJIEHHS 1
30MpaHHsI CIIPOEKTOBAHOTO BY3/1a 3 BKA3iBKOIO XapaKTEPUCTHK 1 MaTepialiB
yCixX Jeranell Ta CTaHAAPTHUX BUPOOIB, 110 BXOAATH JI0 CKJIaly By3Ja.

4.8 KoHCTpYKTHBHE BJAIITYBAHHS Ta PO3paxyHok ¢uirocoanapary

VYcraHOBKM JUIS  3BapiOBaHHA MiAg  (IIOCOM TMOBHHHI  OyTH
o0NaiHaHUMH CcHCTeMOlo 30epiraHHs, mojmavi Ta 30upaHHa 1 ¢miocy. Y
MPOEKTI MaioThb OyTh chopMyinboBaHI BHUMOTM 70 (Qurocoanapary,
oOrpyHTOBaHMII  BUOIp HOro cHCTeMH, BHUKOHAHHHA  pPO3PaXyHOK
(rocoomapary.

Meroauka po3paxyHKy, BKIIOUAIOUX PO3paxyHOK 00'eMy OyHKepa Ta
©KEKTOpa HaBeneHa B poOoTi [4]. TaM Takok € yci HEOOXigHI JOBIJKOBI
JaHi JUIsl pO3PaxyHKY.



12

4.9 PoGoTa eJleKTpUYHOI CXeMH

Enexrpuuna cxema yCcTaHOBKH IMOBHHHA 3a0€311€UyBaTH:

— TepeMilmieHHsT BHUpPOOY, IO 3BAapIOETHCS Y HACTPOEYHOMY i
po0oYOMy peXHMax; YIPaBIIHHS 3BapIOBAJIILHUM amaparoM y IHX
peKUMAaX;

— HaJiiiHe MMOYaTKOBE 3alaJIFOBAHHS JYT'H; 3BapPIOBAHHS ITOrOHHOTO
METpy IIBY;

— pobOTy CHUCTEMH aBTOMATHYHOIO PETYJIFOBAHHS, 110 CTEXUTH a00
MPOrpaMHOTO YNPABJIIHHS; 3aKiHUEGHHS HAIUIABJICHHS 1 3aBaprOBaHHS
KpaTepa;

— MapIIoBe MEpeMillleHHS 3BapIOBAJIbHOTO amapaTy JO I0YaTKy
3BapIOBaHHS.

[Tpu po3poOIli cxemMu MPOEKTOBAHOT YCTAHOBKH CIIiJ] MAKCHMAJIbHO
BHKOPHCTATH CICKTPUYHI CXEMHU MPOMMCIOBUX YCTAHOBOK, 3BAPIOBAIIBHUX
ABTOMATIB 1 HAIIBABTOMATIB.

Enexrpuuna cxema TIOBUHHAa MICTUTH  €IIEMEHTH  3aXHCTY,
cUTHaJI3aIi, KIHI[EBI BUMHUKAYi, [0 3amMo0Iirar0Th MOJIOMII MEXaHIYHOIO
o0naHaHHS.

4.10 PoGoTa ciigkyo4oi cucteMu (IPOrpaMHOI0 YNpaBJIiHHA)

VYcraHoBKa Uit HAIUIABICGHHS TIOBWHHA 3a0e3leuyBaTH BHCOKY
TOYHICTh HABEJCHHS EJIEKTPOJa IO JIiHII HAIUIABJICHHS Ta MiATPUMIL
napaMeTpiB peKMMY HaIJIaBICHHS Ha 3a/IaHOMY DiBHI. 3 Ii€I0 METOI0 B
MpOoEKTI Mae OyTH miependayeHa CHCTEMa aBTOMATHYHOIO YIPAaBIIIHHS
CTaHOM NaJIbHUKA BITHOCHO 3BapHOTO CITOTYYEeHHSI.

BpaxoByrouu mpocToTy BHpOOIB, IO 3BapIOIOTHCS IEpEBary Ciin
BIJ1aBaTU HAWOUIBIII MPOCTUM CITIIKYIOUHM CHCTEMaM, 3
CNEeKTPOMEXaHIYHUMH  JaTYMKaMd Ta  KOHTYPHHMH  CHCTEMaMH
KIHEMaTUYHOTO MNPOTPaMHOTO YNPAaBIiHHA 3 aKTHBHHM YM TaCUBHUM
KOIIIOBaHHSIM.

V 3ammcui noBUHHI OyTH HaBeIEHI cXxeMa Ta OMUC KOHCTPYKTUBHOT'O
BIAINTYBAaHHS NpWIAAy 1 NPUHUUN POOOTH CHUCTEMH, WO CIIAKye abo
CHCTEMH TPOIPaMHOrO VIpaBNiHHS, JaH €cCKi3 JaTyhKka 4Yd KOmipa,
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eNIeKTpUYHA cXeMa, Mo 3abe3rneyye poOOTy CHCTEMH, OOIPYHTOBaHHMA
BHOIp 1 3a3HauUeHI MOXUOKHU BIIXUJICHHS EIEKTPOJIa Bij JIHIT CTHKA.

4.11 IncTpykuis 3 ekcmuryaranii yCTAaHOBKH

B iHcTpykuii moBuHHI OyTH BimoOpa)keHi HACTYMHI MHUTaHHS:
3a3Ha4eHHs Mip 3ac00iB Oe3meKu; 0COOTUBOCTI PO3MIIIEHHS Ta MOHTAXKY;
MiATOTOBKA 10 poboTH; TOPSIOK poOOTH; BUMIp Tapamerpis,
peryJitoBaHHS 1 HACTPOHMKAa PEXKUMY 3BapiOBaHHS 1 IOCIiJOBHOCTI
BHKOHAHHS OTepalliii; TEeXHIYHE 00CIyrOByBaHHSI.

5 BKA3IBKHX IIOJ0 O®OPMJIEHHA I 3AXUCTY
KYPCOBOI'O TPOEKTY

5.1 Bka3iBku 110 BUKOHAHHIO I'PAQiYHOI YACTHHHU NPOEKTY

KypcoBuii mpoekT opopMITIOETHCS Ha Jep>KaBHiil MOBI.

13 noBunHa BrimtovyaTu 30-40 apkymiB ¢popmary A4 i cienudikaiii.

[NosicHIoBaNIbHY 3anucKy oOpMITIOIOTE 3rigHo a0 cranaaptis JCTY
3008-2015 "HokymenTanisi. 3BiTH B cepi Hayku 1 TexHiku. CTpykTypa i
npaBuia odpopmieHHS" Ha apkymax gopmaty A4 (210x297 mmM) Ha oaHil
CTOpiHIII apkyma Ouloro mamepy MalIMHHEM (32  JIOIIOMOTOIO
KoMIT'toTepHOi TexHikn) crocobom. Llpudrt - Times New Roman, po3mip
mpudTy — 14, MbKCTpOKOBHI1 iHTEpBaI — 1,5.

Yci KOHCTPYKTOPCHKI Ta TEXHOJIOTIYHI JOKYMEHTH IOBWUHHI OyTH
oopmiteni y BiamosigHocTi 1o Bumor €CKJ] 1 ECT/,

5.2 Bka3iBku 110 BUKOHAHHIO I'PaQivHOl YACTHHHU NPOEKTY

Kinpkicte BHIIB, po3pi3iB, mepepiziB Mae OyTH MiHIMaLHO IS
MMOBHOT'O TIOHATTS PO KOHCTPYKILitO JeTaji abo By3a.

3anoBHIOBaHICTh KpeciaeHb He MeHI 80 % mouns apKya.

CknajanbHe KpECIEHHsI CJil BUKOHYBaTH 3 MAaKCUMaJlbHUMH
CTIPOIICHHIMH.
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Kpecnennss 3aranpHOro BUAY 3BaprOBaJibHOI YCTAHOBKH  JIa€
BiJOMOCTI MNP0  KOHCTPYKI[IO, B3a€EMOJII0  CKIAJHUKIB, B3aEMHE
MpoIieci 3BaproBaHHSI.

Ha xpecnenHi 3araibHOT0 BUAY:

a) 300pakeHi BUIU, PO3pPi3u 1 epepi3u yCTAaHOBKHU, HAHECCH1 HAMKUCH
Ta TEKCTOBa 4YacTWUHA, HEOOXigHa Ui PO3YMiHHS KOHCTPYKTHBHOTO
poboru;.

0) BKa3zaHi HaliMEHYBaHHsI CKJIQJHUKIB, JJIS SKHX IOSICHIOEThCS
MPUHIUI POOOTH;

B) HaBeIeH1 HEOOXiTHI pO3MipH, KIHEeMAaTHYHA 1 eIEKTPUYHA CXEMHU.

KinemaTtnuHa Ta eNneKTpUYHA CXEMH 300pa)xXylOTbCS Ha OKPEMHX
apKyIax.

V Bignosiguocti 3 JJCTY I'OCT 2.703-2014 Ha KiHeMaTH4HIH cxeMi
HEOoOXiIHO 300pakaTH BCIO CYKYITHICTh KiHEMaTHYHHX €JIEeMEHTIB Ta iX
CTIOJIyYeHb, BCi KiHEMAaTH4HI 3B'S3KM MDK MapaMu, a TaKoX 3B'SI30K i3
JDKEPEIIOM PYXY.

VY BignosigHocTi 3 TOCT 2.106-96 Ha KOXHY CKJIaJJAJIbHY OJMHHMIIFO,
KOMITJIEKT 200 KOMILIEKC MPUBOAMUTHCS crienudikartis.

PEKOMEHJIOBAHA JIITEPATYPA

1. ACTY 2750-94. VYcrartkyBaHHs 3BapioBajilbHE MEXaHIYHE.
3araybHi TEXHIYHI YMOBH.

2. ACTY 2877-94. Kononu mjis 3BaproBajibHUX aBTOMATIB. Tumw,
OCHOBHI ITapaMeTpH Ta PO3MipH.

3. Anexcanapo O.I'. ByaoBa Ta ekcrlyaTaiis yCcTaTKyBaHHS JUist
3paptoBaHHa masinenHsaM / O. I'. Amnekcanmpos, LI 3apy6a, 1. B.
ITinbkoBebkuid. - K.: Texuika, 1998. - 176 c.

4. AnexcannpoB O.I'., Awntoniok J[[.A. IIpoekryBaHHs Ta
eKCIUTyaTailis oOJIaJHaHHS JJIs JIyrOBOTO 3BaproBaHHs: HaByanbHwMit
nocibuuk. — JIeBiB: HoBuit Cait — 2000, 2011. -312 ¢
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JdopaTtok A

Temu 3aBHaHp 10 KypcoBOro mpoekty (anst cryneHTiB OcBiTHBOI
nporpamu «TexHoIorii Ta ycTaTKyBaHHsI 3BapIOBaHHS):

1. ABTOMAT U1 aproHOAYTOBOI'O 3BaplOBaHHS €JIEKTPOAOM, IO He
TUTABUTHCS, 30BHIIIHIX IIBIB CTaleBUX TPYOHUX CHUCTEM 13 MPHUCATHUM
JPOTOM.

2. ABTOMaT JUIsl aprOHOIYTOBOI'O 3BApIOBAHHS E€EKTPOJOM, IO He
TUTABUTBCS, 13 MPHCAAKOI IMOBOPOTHHUX CTHKIB TpyO0 3 HepiKaBirouMX
CTalIeH.

3. ABTOMaT JUId aproHOAYroBOI'O 3BaplOBaHHSA 3 TPHUCAAKOIO
BEPTUKAIBHUX MIBIB Y MOHTQ)KHUX YMOBaX.

4. Asromar mis 3BaptoBanHHs B CO, BUXJIOMHOI TpyOu 3 (haHieM
aBTOMOOLIIA.

5. ABTOMAT AJs 3BapIOBAHHS HEIJIABKUM €IIEKTPOJIOM.

6. ABTOMAT JJIs 3BapIOBaHHS i1 IIapoM (urrocy.

7. Amromar jyis 3BaproBaHHs y cepegoBui CO,.

8. ABTOMaT JUId HaIIaBIICHHS CTPIYKOI0 1 MexaHi3M mmojadi 3
(hopMyBaHHSIM CTPIYKOBOTO €JIEKTPOJIA.

9. ABToMmar A MpUBapIOBaHHS MAaTPYOKiB y 3aXMCHUX ra3ax.

10.ABTomatu a7 3BapioBaHHs Jeranedl aBTomoOuTiB [-Van Ta
THIIIUX MapOK.

11.bararoenekTpoaHa TOJOBKa Ul 3BAapIOBaHHS KUIBLIEBUX IIBIB Y

CO..

12.T'onoBka 11  aproHOAYTOBOI'O 3BaplOBaHHA 3 CEpEelUuHU
TUTAHOBHX TPYOHUX CUCTEM BOJL(OPAMOBHUM EJICKTPOJIOM.

13.T'onoBka i  aproHOJYroBOrO 3BapIOBaHHS  OOOJIOHKOBHX
KOHCTPYKIIIH.

14.T'onoBka ajisi 3BaprOBaHHS 3 TPYOHOIO JIOIIKOI aprOHOAYTOBUM
CHOCOOOM CTaJICBUX TPYOHUX CUCTEM EJIEKTPOJIOM, IO HE IJIaBUTHCS.

15./IBOMOTOpHU TpakTOp AJIsl 3BapIOBaHHA il (IIIOCOM.

16.ManorabapuTHuii aBTOMAT IS 3BaplOBaHHS 3 MPUMYCOBHUM
(hopMyBaHHSIM MIBA.

17.ManorabapuTHUii HaIiBaBTOMAT [y 3BapIOBaHHS CTaJeBUM
aporoM y CO; 3 BUKPUTHM MeEXaHi3MOM MPHUTHUCKY POJIHKAa MeXaHi3My
nojaui.

18.ManorabapuTHiii HamiBaBTOMAaT JUIs 3BapiOBaHHS IUIABKUM
ENIEKTPOJIOM 3 YKHMBIICHHSIM Bill OAHO(A3HOT MEpexi.
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19.HaniBaBToOMaT Jyis 3BaprOBaHHS BOJb()PAMOBHM EICKTPOJOM i3
MPHCAAHUM JPOTOM.

20.HaniBaBTOMaT Juisi 3BaprOBaHHS EIEKTPOIOM, IO TUIABUTHCS
AIOMIHIEBHX CIUIABIB.

21.HaniBaBTOMaT Uil 3BaplOBaHHS Ta HAaIMJIABJICHHS IIJIaBKHM
EIIEKTPOIOM.

22.HamiBaBTomMar s 3BaprooBaHHs |y cepemoumni CO, 3
KBa31XBUJIEBUM IEPETBOPIOBAUEM MoJaui APOTY.

23.HaniBaBTOMaT AJIs IMITyJIBCHO-IYroBOro 3BapioBaHHs B CO, (Ha
ocHosi [1/1[-312).

24 TMpucTpiil s nepeMillleHHs HaMiBaBTOMATIB Ui 3BapIOBaHHS B
CO, pgBoma pApoTamMM KyTOBHX IIBiB: a) y HIDKHbOMY, ©0) Yy
TOPU30HTAIBHOMY, B) Y BEPTHKAJILHOMY ITOJIOKEHHI.

25.TpakTop JUisi aproHOJYrOBOrO 3BapIOBaHHS BOJIb(QpaMOBHM
ENIEKTPOIOM MPUCAJTHUM JPOTOM THTAHOBUX CIIABIB.

26.TpakTop aJi1 3BaplOBaHHS B 3aXHCHUX Ta3aX i3 MPUMYCOBUM
(hopMyBaHHSM IIBa B MOHT2)KHUX YMOBaX.

27.Tpaktop I 3BaploBaHHS 3a JOMOMOIOK TMOPOIIKOBOI'O
MPHUCAZHOTO METAITY.

28.TpakTop s 3BaplOBaHHS IMOPOLIKOBUM JPOTOM Y MOHTa)KHUX
yYMOBaXx.

29.YcraHoBKa Jyisi aBTOMAaTUYHOrO 3BaproBaHHS B CO, MOMOBKHIX
HIBiB 0OMYaHOK.

30.YcraHoBka i aBTOMATHYHOTO 3BapIOBaHHS Mix QurocoM
KUIBLIEBHUX ILIBIB TA30BUX OAJIOHIB.

31.YcranoBka ans 3BaproBanHs B CO, Bana pyJlbOBOro KepyBaHHS
aBTOMOO1Is Lanos

32.YcraHoBKa JUisl 3BaprOBaHHS IiJi (PJIFOCOM TIOJOBXKHIX IIBIB
ra3oBUX OaJiOHIB.

33.YcraTKyBaHHS Il 3BapIOBaHHS HETIJIABKHM €IEKTPOAOM TPyOH 3
¢draHIIMHL.

34.YcraTKyBaHHS [UIs 3BapIOBaHHS IUIABKUM JIPOTOM B CEpEIOBHILI
3axXHMCHUX Ta3iB TpyO O 325 MM X 12 mm.

35.YcratkyBaHHS 31 CIIJIKYIOUOKH CHCTEMOI JUIsl 3BapIOBaHHS
KUTBI[EBUX IIBIB ra30BUX OAJIOHIB M mapom (irtocy.

36. YcraTkyBaHHS 31 CHIAKYIOUOIO CHUCTEMOIO UIS 3BaplOBaHHS Y
cepenoBuili CO, MO3I0BXHBOTO 3'€THAHHS Ta30BOTr0 OANOHY.
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JlonaTtok b

Temu 3aBHaHp 10 KypcoBOro mpoekty (anst cryneHTiB OcBiTHBOI
nporpamMyd «BiIHOBIEHHsS Ta MiABUIIEHHS 3HOCOCTIMKOCTI Jerajed Ta
KOHCTPYKILI#»):

1. YcraHoBKa A7 HATUIABJIEHHS! OMIOPHUX TOSCIB OJIOKY LMIIIHAPIB.

2. YcraTKyBaHHS JUTS HallJIaBJICHHS BHYTPIIIHBOI MOBEPXHI TPyOH
niamerpoM O 400 mm i3 Ctani 20 TOPOIIKOBUM JPOTOM.

3. YcraTkyBaHHs A7 HATUIABJICHHS! OJIOKY IMJTiHJIPIB.

4. VYcrarkyBaHHA JUIS HAaIUIaBJIEHHS B aproHi  HEIUTaBKUM
enextponoM d, = 325 mm 13 Crani 20 apotom tuny Ce-07X25H13.

5. YcratkyBaHHS JJisl HAIUIABJICHHS B aproHi IUNIABKUM EIIEKTPOIOM
d; =220 mm i3 Craii 0912 nporom Ce-06X25H12TIO.

6. YcraTkyBaHHS AJIS HalUIaBJIeHHS MmijJ mapoM ¢uitocy BamiB d, =
400 i3 Craii 20 aporom C-08X25H13T.

7. YcrartkyBaHHS IJIsl HaIDIaBIeHHs CTpiukoro BamiB d, = 500 MM i3
Crani 20 mig mapom ¢uirocy.

8. VYcraTtkyBaHHSl AJs HamuiIeHHsA BamiB aiamerpoM 40 MM i3
Crani 20 nqporom CB-08X25H13BTIHO.

9. YcratkyBaHHS AJIsl 3HOCOCTIHKOTO HaIUIABIEHHS BHYTPIIIHBOT
noBepxHi Tpy6 aiamerpom 400 MM apoTOM Tix mApoM (ITFOCOM.

10. Tpakrop pans wHamnaBieHHs TpyO ngiamerpom 1000 mm
HEIUIaBKUM eJIeKTposioM i3 apotom CB-07X25H3.

11. YcraTkyBaHHs A5l HarIaBiIeHHs cTpiukoro CB-07X25H13
Crani 20 mig mapom ¢uirocy.

12.ABTOMAT JIJIs1 AprOHOAYTOBOT'O HAIUIABJIEHHS €IEKTPOJOM, 110 He
TUTABUTHCS, 30BHIIIHIX IIBIB CTaleBUX TPYOHMX CHUCTEM 13 MPHUCATHUM
JPOTOM.

13.ABTOMAT JJIs1 HATUIABJICHHS ITiJ] IIAPOM (DITFOCY.

14. ATomar jyis HatuiaBieHHs y cepenopuini CO,.

15.ABTOMAT i HAIUIABJCHHS CTPIYKOIO 1 MeExaHi3M Tmojadi 3
(hopMyBaHHSIM CTPIYKOBOTO €JIEKTPOJIA.

16.bararoenekTpoaHa TOJOBKa AJISl HATUIABJICHHS KUTBIEBHX IIBIB Y

CO..

17.T'onoBka Jyis  aproOHOAYrOBOTO HAIUIABJICHHS OOOJIOHKOBHX
KOHCTPYKIIIH.

18.IBOMOTOpHUH TpakTOp AJISl HATUIABJIEHHS MiJ] (IFOCOM.
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19.ManorabapuTHuii aBTOMAT JUIs 3BaplOBaHHS 3 MPUMYCOBHUM
(hopMyBaHHSIM IIBA.

20.ManorabapuTHuli HamiBaBTOMAaT [UIs HAalJaBJIEHHS CTaJeBUM
aporoM y CO; 3 BUKPUTHM MeEXaHi3MOM MPHUTHUCKY POJIHKA MeXaHi3My
nojaui.

21.ManorabapuTHiii HamiBaBTOMAT i HAIUIABJICHHS IUIABKUM
ENIEKTPOJIOM 3 )KHBIICHHSIM Bill OAHO(A3HOT MEpexi.

22.HamiBaBToMar Jjisi HaIUIABJICHHS BOJIb()PAMOBUM EIEKTPOIOM i3
MPHUCAAHUM JPOTOM.

23.HaniBaBTOMAT /151 HATJIABJICHHSI TUTABKUM €JIEKTPOIOM.

24 HamiBaBTOMar Jyis HamiaBieHHs y cepegosumi CO, 3
KBa31XBUJIEBUM IEPETBOPIOBAUEM MOJaui APOTY.

25.HaniBaBTOMAaT 1151 IMIYJIbCHO-AYTroBOro HaruiaBieHHs B CO, (Ha
ocHosi [1/1[-312).

26.TpakTop IJsi HaIJIaBlIeHHS B 3aXHCHUX Ta3ax i3 MPUMYCOBHM
(hopMyBaHHSIM MIBA.

27.TpakTOop /U1 HAIUIaBJI€HHA 3a JONOMOTOI0 IOPOIIKOBOIO
MPHUCAZHOTO METAITY.

28.TpaxTop JUIsl HaIlJIaBJIEHHS MOPOIIKOBUM JAPOTOM.

29.YcraHoBKa Ui aBTOMAaTUYHOro 3BaproBaHHS B CO, MOMOBKHIX
HIBiB 0OMYaHOK.

30.YcraTkyBaHHS JUIsl HAIUIaBJ€HHS IUIABKUM €JIEKTPOJIOM B
CEepeNOBHII 3aXMCHUX Tra3iB Tpyd O 325x12 mm.



