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Beryn

YcnimHe BOPOBAKEHHS y BUPOOHHUIITBO HAYKOBO-TEXHIUHUX PO3POOOK
3aJIeKUTh  BIJ] SKOCTI KOHCTPYKTOPCHKOT  JOoKymeHTamii. Po3poOka  Takoi
JOKYMEHTAIlli 1le TBOPYMM Mpolec, KUl moTpedye BiJg KOHCTPYKTOpa TIMOOKUX
3HaHb TEXHOJIOTIi XIMIYHOTO BUPOOHHUIITBA, arapaTiB 1 MPOIIECIB, sIK1 BiIOyBAIOTHCS B
HUX; JIEpXKAaBHUX Ta MDKHAPOJAHMX CTaHIApTiB, II0 PErIaMEeHTYIOTh MpaBuUIia
BUKOHAHHS JOKYMEHTAIli; 1HIIOI HOPMATUBHO-TEXHIYHOI JOKYMEHTalii. SKicHUM
MOKA3HUKOM PEe3yJIbTaTiB HaBYaHHS, TIMOMHU 3aCBOEHUX 3HAHb T4 HAOYTUX YMIHb €
nurioMmue npoektyBanHs st OKP «CneriamicTy 1s CTY/IeHTIB, 110 HABYAIOTHCA 3a
crieniayibHICTI0O «O0aJHaHHS JTICOBOTO KOMILIEKCY.

MertoauyHi BKa3iBKM CKJIaJeHO Yy BiAmoBigHOCTI 10 IlomokeHHS TMpo
Oprasizaiiro JUIUIOMHOTO MPOEKTYBaHHS Ta Jep)kaBHOI aTecTallii cryaeHTiB HTYY
“KIII” (Yxnaa. B. FO. VYronbnikoB. 3a 3ar. pen. FO. I. Sxumenka — K.: BIIK
“TTomitexnika”, 2006. — 84 ¢.) ta TOCT 2.105-95.

ITosicHIOBaNIbHA 3aMUCKa BUKJIAJJA€TLECA N€PKABHOK0 MOBOIO.

1 Meta Ta 3aBIaHHS JUNJIOMHOTO POEKTY

MeToo JAWIUIOMHOTO TPOEKTY € CHUCTEMHE 3aCTOCyBaHHA 3HaHb Ta
NpPaKTUYHUX yMiHb TMpU BUKOHAHHI PO3PaxXyHKOBOi Ta TIpadiyHOi YaCTUH
nuruioMHoro npoekty nporpamu OKP  «Crertiamict A CTyIEHTIB, 10 HABYAIOTHCS
3a cnerianbHicTIo «O0agHaHHSI JIICOBOTO KOMILIEKCY».

VY BIAMOBIAHOCTI A0 TE€MH JAUIUIOMHOTO TIPOCKTY 3aBJIaHHSIMU €:

— OOTpYHTYBaHHS MOJIEpHi3allii KOHCTPYKIII BIAMOBITHOTO OOJaJTHAHHS 3

ypaxyBaHHSIM CY4YaCHHUX CBITOBHUX TEHJICHIIM Ta BUKOHAaHHS PO3pPaxyHKIB,
Kl TIATBEP/UKYIOTH Mpale3laTHICTh Ta E€KOHOMIYHY JOILUIBHICTh
3aMpONOHOBAHOI MOJICPHI3AIlii;

— oOrpyHTyBaHHS  BMOOpY  MarepiajiB  JJId  BUTOTOBJIGHHS  BCIX

KOHCTPYKTHBHHUX €JIEMEHTIB arapara (MallliHH);



— YyMIHHS  OOIPYHTOBaHO BHUOUpATH METOAWMKH  PO3PaxyHKIB, IO
HiATBEPKYIOTh Mpale3aTHICTh anapara (MalliHu), BUXOASAYH 13 3a1ad
KOHKPETHOTO 3aB/IaHHS,

— HaJlaHHS PEKOMEHJAIll 3 OXOPOHHM Mpalll MpH MOHTaXI1, eKCIUTyaTallii Ta
pEMOHTI amaparta (MalIuHu, YCTAHOBKH ),

— OOTpyHTYBaHHS TE€XHOJOTIi BUTOTOBJICHHS JETalll arapara (MalluHH) Ta
OOTpYHTYBaHHSI BUOOPY MPUCTPOIO 71t 0OpOOKH 3a7aHOT 1eTali;

— OOIPYHTYBaHHSI CX€MHU aBTOMAaTUYHOTO KEPYyBaHHsI YCTAHOBKOIO Ta BUOIp
HEOOXIJTHOTO yCTaTKyBaHHS;

—  TEXHIKO-€KOHOMIYHE OOTPYHTYBaHHsI 3alIPOIIOHOBAHO1 MOJIEpHI3ALlil;

— BHUKOHAHHS KpECJIEHb TEXHOJOTIYHMX CXE€M, CKJIaJabHUX KpECIIeHb
anapata (MallvHM) Ta iX CKJIaIaJIbHUX OJUHULIb 1 IeTAJICH;

— BHKOHaHHs HEOOXIJIHUX crienudiKaliii;

— o(hopMIIeHHS! JOKYMEHTIB MPO 3aXMCT MpaB IHTEIEKTYaJbHOI BIACHOCTI Ha
OCHOBI 3alpONIOHOBAHUX PIIICHb MO MOJIEpHI3allli anapara (MalluHu) YU
HMOTO CKJIQJOBUX YaCTHH;

— BOJIOAIHHSI CyYaCHUMH 1H(MOpPMaLIHHUMH TEXHOJIOTISIMU MPU MPOBEACHHI
o0paxyHKiB Ta oopMJIEHH] KBami(ikaliiHoi poOoTH;

— TIpe3eHTallisd Ta 3aXUCT MPOBEACHOI POOOTH.

2 3aBJaHHS HA AUTUIOMHUIT IPOEKT

3aBgaHHS BUJAETHCS KOXKHOMY CTYJEHTY OCOOHCTO TMPOTSTOM TMEPIIOTO
THXKHS IEPEIIUTIIIOMHOT TPAKTUKHU.

TekcT 3aBHaHHS MIAMUCYETHCS CTYJAECHTOM, 10 Oy7le BUKOHYBATHU TUTIJIOMHHMA
MIPOEKT, KEPIBHUKOM JHUIIJIOMHOTO TPOEKTY Ta 3aTBEP/KYEThcsl HakazoMm mo HTYY

«KIII». 3pa3ok 3aBnanHs po3MiiieHo y Jlonatky A.



3 Ckuaa, 00CAT i CTPYKTYpa AUNJIOMHOTIO MIPOEKTY

JIMTIOMHHAM TIPOEKT CKJIAIA€ThCA 3 TOSCHIOBAJILHOI 3amuMCKU 1 rpadigHoi
YaCTHHHU.

[TosicHIOBaJIbHA 3aITMCKa CKJIAJIAETHCS 3 PO3UIIB Ta IMIIPO3/LIIB, HABEJACHUX Y
3pa3ky 3micty ([Jomatok B). ¥V KokHOMY po3Aisi Mae IMOBHICTIO PO3KPUBATHCH
YacTHHA JWIUIOMHOTO MPOEKTY BIAMOBIIHO 10 3aBaaHHsA. KiabKiCTh MiApO3aLTIB,
MyHKTIB, MAMYHKTIB 3aJI€KUTh BiJl MOBHOTH Ta 00’€My HEOOXIJHOTO Marepiamy.
OpierToBami 00csT mosicHIoBabHOI 3amucku 100...150 apkymiiB OCHOBHOTO TEKCTY
dbopmary A4.

['padiyna wyacTMHA CKIAAAETHCA 3 KPECJICHHS TEXHOJIOTIYHOI CXEMU
YCTAHOBKH, CKIQJaJbHUX KpEClIeHb TPhOX amapariB (a0o omHiel MalvHN),
CKJIaJJAJIbHUX KpECJICHb OCHOBHHMK €JCMEHTIB (CKIaJaJIbHUX OJWHUIIb), SKI
3aIalOThCS  KEPIBHUKOM  JUIJIOMHOTO  TIPOEKTY, CKJIQJAIBHOTO  KPECIICHHS
MPUCTOCYBAHHS /i1 0OpOOKU JieTali, CXeMH aBTOMAaTHYHOrO KepyBaHHsS. Takox 10
rpadi4HOi YaCTUHU BIJTHOCUTHCS IUIAKAT, HA SIKOMY Ma€ OyTH MPEICTaBICHE TEXHIUHE
pIlLlIEHHSI IO MOJIEpHI3aIlli 00paHOi KOHCTPYKIIIi anapaTa (MalIuHu).

O6car rpadidyHOi YAaCTUHM  OCTaTOYHO  BH3HAYAETHCS  KEPIBHUKOM
JTUTUIOMHOTO TIPOEKTY, aje Mae OyTu He MeHmie 8-Mu Ta He Oinbiie 10-Tu apkymiiB
dopmary Al, abo exBiBasieHTiB opmaTty A2, A3 a6o A4, o BiANOBigaE BKa3zaHIN

KUJIBKOCT1 apKyUIiB.

4 Bka3iBKM 10 BAKOHAHHS PO3ijIiB IMIUIOMHOI0 NPOEKTY

OdopmiieHHsST TUILTIOMHOTO OakKajgaBPChKOTO MPOEKTY TMOBUHHE BiAMOBIIATH
BUMOraM MUDKIEp)KaBHUX  CTaHAapTiB  €AMHOI CUCTEMH  KOHCTPYKTOPCBHKOI
JIOKyMEHTAITI:

['OCT 2.105-95. ,,ECK]I. O01iue Tpe6oBaHUs K TEKCTOBBIM JOKYMEHTaM .
I'OCT 2.106-96. ,,ECK]I. TekcToBbIE JOKYMEHTHI .
I'padiuyna yactuHa BUKOHYyeThes 3rigHo 10 Bumor 'OCT 2.317-69. ,, ECK/.

OO6mue mpaBuiia BHIOJTHEHUS YEPTEKEH .



[Ip BHKOHAHHI MOSCHIOBAJIHLHOI 3aMMCKH HEOOXITHO 3BEpPHYTH yBary Ha
HACTYIIHE: MICIS 3aXMCTy MOSCHIOBAJIbHA 3alMCKa Ta KPECJICHHsS BKIAAIOTHCS 0
ManK{d Ha TUTYJIBHY CTOPIHKY SIKO1 HaKJICIOETHCS apKyI 3 3ar0JIOBKOM « JIMTTOMHMIMA
npoekT». [Ipukian THTYIHHOI CTOPIHKHA HaBEICHO B 1OIATKy B.

3eepuymu  yeaey!!! Pozoin He Mmodce 3axiHuysamucv mabauyero adoo

PUCYHKOM, NICA HUX 0008 13K080 MA€E OYmu meKkcm.

«IlepeJiik CKOpO4Y€eHb, YMOBHMX MO3HAYEHb TA TEPMiHIB»
Y po3mini 3a 3pa3koMm, HaBeaeHuM y Jlomatky P, HaBOOUTBCS CHMCOK

CKOpPOY€Hb, YMOBHUX MO3HAYEHb Ta TEPMIHIB.

«Berym».

VY BCTymi KOPOTKO HAAAeThes 1HMOpMAIliS MPO aKTyaIbHICTh MPOYKI, sKa
BUPOOJIIETHCA Ta OOTPYHTYBaHHS JOLILHOCTI MOJEpHi3allii 00sagHanHs, 1m0 Oyjae
npoektyBaTucs (Jomatok I'). Jlami y BiZMOBIAHOCTI IO 3MICTy POOOTH CTaBJIATHCS
MeTa Ta 3aJlayl JUIJIOMHOTO TPOEKTy. B KiHIl BCTymy BKa3ye€ThCs, KOJIU OYyi0
BUJIAHO 3aBJIaHHS Ha TPOCKTYBaHHS.

[Tpubnm3nuit o6csr po3aury — 1...2 apkymi.

Poznin «1 IlpusHayeHHs1 00/1aCTh BUKOPUCTAHHSA YCTAHOBKH»

«1.1 Onuc TeXHOJOTIYHOT0 MPoLecy»

HaBoguThcs cxeMa TEXHOJIOTIYHOIO MpOLECY, B SKIH BHKOPUCTOBYETHCS
anapatv (MalldHH), 0 MPOEKTYIOThCS; OMUC TEXHOJOTIYHOI CXEMHU B ILUIOMY 3
3a3HAYCHHSM OCHOBHUX TEXHOJIOTIYHHUX MMapaMeTpiB peaizailii — TeMmIeparypH,
THUCKH, KOHIICHTpAIIi1 Ta 1HIIIE.

[Tpubnu3HuMit oocar — 2...3 apkyia.

«1.2 Bubip TNy yCTAHOBKHM, anapariB, iX Miclie B TeXHOJIOTiYHiil cxeMi»
VY po3aini onuCyeThCs MPU3HAYCHHS anapariB (MamivuH), BUOUPAIOTHCS THUITH

iX KOHCTPYKIIiH, 1110 3a0€3MMy4I0Th KICHE BUKOHAHHS TEXHOJIOTTYHOTO MPOIIECY.



Marepianin HaBalOThCS JO BCIX amapariB (MallvH), [0 MPOEKTYIThCS Y
MeXaX TUTIIIOMHOTO MPOCKTY.

[TpuGau3HMit obcsr po3ainy — 1...2 apkyiii.

Poznin «2 TexHiuHi XapaKTepUCTHKH OCHOBHUX anapaTiB yCTAHOBKH»

[TomaroTbCss OCHOBHI TEXHIYHI XapaKTEPUCTUKW amapaTiB (MallludH), IO
IPOEKTYIOThCS (poOoUl Cepe/oBHINA, BUTPATH IMOTOKIB, MOJIA TeMIepaTyp, MO
KOHIICHTpAIli{, TEIJIOBl BTPAaTH, TUCKH, TabapuTHI PO3MIPH, MPHUHIMII Jii amapara,
yac [MKJIy JJI4 amapaTiB  NepioJuyHoi [li, MOBEpXHSA TEIUIOOOMIHY JId
TEIUIOOOMIHHOTO OOJIaIHAHHS, TUMN Ta KUIBKICTh Hacagku abdo TapulioK ISt
MacOOOMIHHOTO 00JIaTHAHHS Ta 1HIIIE).

TexHiuHI XapaKTEPUCTHUKMA HABOJATHCA [0 BCIX amnapariB (MallWH), IO
IPOEKTYIOTHCS Y MeXaX JUIIOMHOIO IIPOEKTY.

[Tpubnu3znuit odcar pozauty — 1...2 apkymii.

Poznin «3 Onuc Ta o0rpyHTYBaHHA BUOPAHOI KOHCTPYKILIT anapaTiB»

«3.1 Konerpykuisi i npuHnmn aii anapatiB, 0OCHOBHHX CKJIAIAJbLHUX

OJMHHUIb TA AeTaJIeH»

BiamoBimHo 10 00paHOro TUIY KOHCTPYKIIi, HABOJAUTHCS ONUC OCHOBHHUX
€JIEMEHTIB CKJIQJJOBUX YaCTHUH arapariB (MaIlvH), HAJAEThCA CXEeMa arapara.

Onuco nMpoBOASTHCS 10 BCIX anapaTiB (MallluH), 0 MPOEKTYIOThCS Y MEKax
JTUTIJIOMHOTO MTPOEKTY

[Tpubnu3Huit o0cAr miapo3aury — 2...3 apKyuii.

«3.2 TlopiBHSIHHSI OCHOBHHMX NOKA3HUKIB pPO3pP00JIeHUX KOHCTPYKIUIii

anapariB 3 aHAJIOTaMM»

Hanaerbesi aHamiz He MeHbIle TPHOX AHAJOIIB, HAHOLIBIT OJIM3BKUMHU 10
amapary, 0 TPOEKTYEThCS, 3 BKa3iBKaMM iX mepeBar Ta HemomikiB. OOOB’SI3KOBO

MOAAI0ThCS TOCUJIAHHS Ha JXKepera, 3B1IKK OyJia 3HalieHa iHpopmMarris.



[TopiBHSHHS TTPOBOAMTHLCSA JO BCIX amapariB (MaliuH), M0 TPOCKTYIOTHCS Y
MeXaX TUTIIIOMHOTO MPOCKTY.
[TpuGau3HMIT 00CsT MApo3aALTy — 2...3 apKyIIl.
Onurc BUKOPUCTAHUX aHAJIOTIB 3/IIACHIOETHCS 3a TpuKiIagaoM 4.1.

[Tpuknan 4.1.

3a KOHCTPYKIII€IO 3allpOIIOHOBAHA B JAHOMY IPOEKTI CylIapKa CYTTEBO
BIJIPI3HSAETHCS B CyIIApPKHU 7S CYIIKU CcyibdaTy amoniro. [lo-nepie, BoHa mae
KpYTIJIMH mepepi3, Ho-apyre, MOBITPs OJAETHCS HE 3HU3Y, @ B BEPXHIN NaTpyOoK,
MO-TPETE PO3MUIIIOBAIIbHA CylIapKa MpU3HaYeHa JJIsl CYLIiHHS APIOHOIUCIEPCHUX
matepianiB (mopsaky (25...30)-10° M), cymiHHAM B ICeBIO3pimKEHOMY IIapi
BUCYILIUTU Takul MaTepiajl YCKIaJHEHUM.

[TopiBHSIBHA  XapaKTEPUCTHKA

CyLIapoK HaBeJeHa y Tabmumii 3.1.

Tabmuusg 3.1 — IlopiBHsIbHA XapaKTEPUCTHKA CYIIAPOK

OCHOBHI TEXHOJIOT14HI PosnunroBane
OnnokamepHa
MOKAa3HUKU Ha cyImapka
. cyliapka Cymrapka, 1o
JUDL CYTIHITHA sl CYILIKH CyJbdat IIPOEKTYETHCS
eKCTPAKTY JUL CYHIH €Y y p y
aMOHiI0
KaJICHTyJIH
ITponyKTHBHICTB
CYIIApKH 110 BUIAPEHIii BOJIO3I, 0,006, (1) 0,006, (1) 0,006, (1)
Kr/c, (0anm)
- P—
Bosoricts marepiany,% , 32,5, (1) 32,5, (1)
(baym)movaTkoBa 60, (2) 5 (2) 3. (3)
KiHIIeBa 7, (1) ' ’
Temneparypa TerioHoCIs
nepe]i CyuImibHOI0 443, (1) 453, (1) 440, (2)
kamepoto, K, (6anm)
KoHcTpykTuBHI D=1,500, (1) Kopo6 D=1,0, (3)
posmipu, M, (6amm) H=2,670, (1) | 2,940x2,940x3,940, (2) H=2,5 (3)
Cyma 6amniB 7 7 13

... [ani nasoosmuvcs onucu we 1 ...2 ananoezis.

BucnoBku:  BpaxoByrouu, 1m0 cymiapka, 10 NPOEKTYeThbcs Habpasa
OUTBIITy KiTBKICTh OaiiB, MOYATKOBAa BOJIOTICTH MaTepiay , IO MOJAETHCS [0
CyIIapKu O17bIIa, a KIHI[EBA MPAKTUYHO HE3MIHHA, rabapuTHI PO3MIPU MPHU IIOMY

MEHIII, TO JOLJIEHO BUKOPHUCTOBYBATHU 3alIPOIIOHOBAHUN THII CYIIAPKH.




«3.3 Bubip maTepiajiB e1eMeHTIB KOHCTPYKUIiii amapaTtiB»

B 3amexxHocTi Big yMOB peanmizarii mporecy (Temreparypa, THCK) Ta
CepeIOBHIIL (arpeCHBHI, HEArpeCHBHi), 3TiHO 3 PEKOMEHIAIIIMU HaBeICHUMU B [2]
ab0 1HIUX JITEPaTypHUX JDKEpeliaX, OOMpaeThcs Marepiaia il BUTOTOBJICHHS
OCHOBHUX Ta JONOMDKHHMX €JIEMEHTIB KOHCTPYKIii amapaTiB (MammH). Takox
BU3HAYAIOThHCS BIACTUBOCTI MaTepiaiiB (MeKa MIITHOCTI, TeIIONPOBIHICTH Ta 1HIIE),
3 MOCWJIAHHSM Ha JDKEPEeJI0 BUKOPUCTAHO1 MPHU I[bOMY JIITepaTypH.

Marepianu BUOUPAIOTHCS O BCIX amapariB (MallWH), M0 MPOCKTYIOThCSA Y
MeXaX TUTIIIOMHOTO MPOCKTY .

[Tpubnu3Huit o0cAar nigpo3aury — 1...2 apkymii.

«3.4 TlaTeHTHHH OIJIAA KOHCTPYKIid OCHOBHOIO 00JIaHAHHS

YCTAaHOBKHA»

Hanaerbest anauniz 5-ta mareHTiB (TPU HA YKPAiHCHKI a00 pociiicbKiid MOBi
Ta JABa Ha aHIJiiicbKi (HiMenbki) MoBi) 3a JIBA ocTaHHi poku, SK MPOTOTHIIIB, 110
€ HauOUIbII OJMU3BKUMU JI0 anapaTiB (MalluH), M0 MPOEKTYIOThCA, 3 BKa3IBKAMH X
nepeBar Ta HenoiikiB. (OOOB’SI3KOBO BUKOHYETHCS TIOCHJIAHHA Ha JKEpENo
iH(dopmarii (maTeHT Ha BUHAXiJl, HA KOPUCHY MOJIElb, CBIIOITBO). B KiHIIl po3aimy
BI/I3HAYAETHCS B YOMY TIOJISITA€ MOJEpPHI3allis amapaTiB Ta MPOIMO3UINT 00
TEXHIYHOTO PIIIEHHS, IKE MOXHA TTOKJIACTH B OCHOBY BJIACHOI 3asIBKU Ha MATEHT.

VYV nomaTtkax HABOAMTHCS PErJIAaMEHT MMATEHTHOrO MOIIyKy Ta (oTokomii
BUKopucTanux nareHTiB (Teker y monaTky 0e3 paMok).

IlopiBHSIHHT MPOBOAUTHCH [0 BCiX amapartiB  (MalmWH), IO

NPOEKTYHThCS Y MeKaxX TUIIJIOMHOI0 MIPOEKTY.

[Tpubnu3Huit odcar migpo3aury — 3...4 apkyi.

Onuc BUKOPUCTAHMX MMATCHTIB 3AIHCHIOETRCS 32 IPHUKIIaIoM 4.2.

[Tpuknan 4.2.

barartoeneMeHTHHI TEIIO0OMIHHUK [2] . < mym [2] — nocunanms na dxcepeno,
36I0KU 835MA KOHCMPYKYIsL >

Cxema pmaHoro amaparta 3o00pakeHa Ha pucyHKy 3.1. Termmonocii, 1m0
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MOCTYIIA€ B KOJIEKTOP BBEJAEHHs 1 po3mojinseThes mo TpyOkax 3 BCiX eneMeHTiB. B
MDKTPYOHOMY MPOCTOPi 4 KOHJIEHCY€ETHCS APYTUN TETIOHOCIH.

[lepeBaru anapara:

1) manuii TigpaBiIIYHUN OMip IO TPYOHOMY MPOCTOPY;

2) IHTEHCUBHUI MpoI1IeC TEIIO0OMIHY;

3) HU3bKA METAJIOEMHICTD;

4) HeBeNuMKI 3aTpaTH €HEePrii;

5) MOXXJIUBICTh PETYIIOBAHHS 3a/1THOT TeITNIOOOMIHHOI ITOBEPXHI.

2 1
/3 4\ \5
6= £ —— ———t—@
M
e e — =)
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(= — —l
117
(e ————)
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1— xoJIeKTOp BBENICHHS TEIJIOHOCIS; 2 — KOJIEKTOP BiJIBEJICHHS TEILJIOHOCIS;
3 — BHYTpIiIIHI TPyOKH; 4 — KOXKYX; 5 — 3’ €IHyBaJIbHI TPYOKH

Pucynok 3.1 — bararoeineMeHTHHI TETII00OMIHHUK

Henoniku anapara:

1) yckiiagHeHa repMeTH3allis;

2) BIACYTHS MOJIIMBICTh BIJIBEJCHHS CKOHJICHCOBAaHOTO TEIJIOHOCIS B

MPOIIECI;

3) miaBUINIEHHS Yacy PEMOHTHHUX POOIT Ta Yacy OUUCTKH.

... [ani nasooumucs ananiz we 3...4 ananoezis.

BucHOBOK: B pe3yibTaTi MAaTEHTHOTO TOIIYKY BCTAaHOBJICHO, IO Cy4acHi
TEeHJICHII1 1HTeHCH}IKaIlli TEeITO0OMIHHUX TPOIIECIB HAIpaBJICHI HA ITIBUIICHHS
MATOMOI MMOBEPXHI TerI000MiHy abo Ha TypOyIi3aliio MoToKiB. B 3anponoHoBaHii
KOHCTPYKIIi arapaTa He BUKOPUCTOBYIOTHCSI TEXHIUHI PIIMIEHHS 3aXHUINEH] MpaBaMu
IHTEJICKTyaJIbHOI BJIACHOCTI, a OTXE amapar € TaTeHTHO YWUCTUM. PermameHT
NaTEHTHOTrO MOILIYKY HaBeAeHo B Jomatky A.

B ocHoBy monepHizarlii mokianeHo 3aaady IHTeHcH]ikamii TeraooOMiHy 3

OOKY JIIMITYIOUOTO MIKTPYOHOTO IIPOCTOPY.
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Poznin  «4 Po3paxyHkHM, HI0 MiATBePAKYIOTh MNpale3JaTHICTh Ta
HAJAIMHICTH KOHCTPYKILii»

BukoHyIOTECSl pO3paxyHKH, HEOOX1HI AJIsl MPOEKTYBAaHHS anapariB (MaIlnH).
HanoBHeHHsT poO3aly BH3HAYA€ThCS 3aBAAHHSIM Ha JUIUIOMHHM TIPOEKT Ta
KOPETYeThCSL TMMiJI Yac JUIUIOMYBaHHS KEPIBHUKOM TPOEKTY, BIJMOBIIHO JO
0COOJIMBOCTEHM KOHCTPYKIII.

[TapameTpuuHi po3paxyHKH (BU3HAUYCHHS OCHOBHUX I'€OMETPUYHUX PO3MIPIB)
BUKOHYIOTHCS JIO BCIX amapartiB (MallivH), M0 TPOEKTYIOThCS Yy MeXaxX JAUILIIOMHOTO
MIPOEKTY.

KinbkicTh po3paxyHKiB Ha MIIHICTh, CTIMKICTh Ta KOPCTKICTh TOBHHHA OYTH
HE MEHILOI0 8, BHOIp TUILYy pO3paXyHKIB MPOBOAUTHCSI KOHCYIbTAHTOM AUILIOMHOIO
IPOEKTY.

[Tpubnu3znuit odcar pozaury — 40...70 apky1iB.

Poznin «5 Oxopona npami»

Bka3yrloTbcsi OCHOBHI JpKepena HeOe3NeKM NIpH MOHTaXl, eKCIUTyaTallli,
PEMOHTHUX poOOTaxX 3 YCTAaHOBKOI, MOXJIMBI Hacmiaku. HaBondarbes 3axoau mioa0
3aXMCTy TEPCOHANY BiJl BIUIMBY HeOe3neuHux (akTopiB. Po3din BUKOHYETHCS IMijl
KEpIBHUIITBOM KOHCYy/bTaHTa 3 OxopoHu mpati. O0csr, HamOBHEHHS! BU3HAYAETHCS
KOHCYJIbTAaHTOM IPU y3TOPKEHHI 3 KEPIBHUKOM JTUIUIOMHOTO MPOEKTY.

[Ticnss BUKOHAHHS PO3/LTY, CTYJIEHT Ma€ OTPUMATHU MIJNUC KOHCYJbTaHTa Ha
TUTYJIbBHOMY JIUCTI TOSICHIOBAJIbHOI 3amMCKW (OPHUKJIaJ TUTYJIBHOTO JIMCTA
MOSICHIOBAJIBHOI 3aNTMCKU HaBeneHo y Jlonarky /1 ).

[Tpubnu3znuit odcar — 8...10 apkyuiis.

Po3znin «6 Pexomenaauii moao0 MOHTa:Ky Ta eKCILIyaTalil anapara»
HaBonsaThcst pexoMeHpaalii MI0J0 MOHTaXy Ta eKCIUTyaTalii YCTaHOBKH,
perjJamMeHT MPOBEIEHHSI PEMOHTHUX POOIT, 0COOIMBOCTEN MOHTYBaHHS, CTPOITYBaHHS

armapara Ha MiCIIi.
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PexomMeHnanii HagaroThCs 0 BCIX arapariB (MalluH), 10 MPOEKTYIOThCA Y
MeXaX TUTIIIOMHOTO MPOCKTY.

[TpuGau3HMit 00csT po3 ATy — 2...3 apKyIIi.

Po3znin «7 PiBens cTangapTusanii Ta yHipikamiin

BinnoBigHO 10 po3po0ieHHX KpecleHb anapaTa Ta MOoro CKJIaJoOBHX YacTHH
(cKJIamanbHUX OJMHUIG, JETajleil) pO3PaxOBYEThCS pIBEHb CTaHAApTH3alll Ta
yHi(ikarii. [IpoBoauThECS aHai3 PiBHIB.

PiBenp crangaptusamii Ta yHi(iKanli BU3HAYAETHCA I BCIX araparTiB
(MammH), 10 MPOEKTYIOTHCS Y MEXKaX AUIUIOMHOTO TPOEKTY.

[Tpubnu3nuit odcar pozaury — 1...2 apkymii.

Po3nin «8. OuikyBaHi TeXHiKO-€eKOHOMiYHi NMOKA3HHUKH 3aCTOCYBAHHS
YCTAaHOBKH»

3a pe3ysnbTaTaMu 3alPONOHOBAHOT MOJIEPHI3aIlli 00IaIHAHHS HAMPABJICHOT HAa
iHTeHcu(DikaIio mporecy adbo MiABUINEHHS MPOAYKTHUBHOCTI PO3PaXOBYIOThCS i
TEXHIKO-€KOHOMIYHI  MOKa3HUKHU. PoO3A11  BUKOHYEThCS MiJ  KEPIBHUITBOM
KOHCYJIbTAHTa 3 LbOr0 po3Auly TpoekTy. OOcsir, HalOBHEHHS BU3HAYAETHCS
KOHCYJIbTAaHTOM IIPH y3TOPKEHHI 3 KEPIBHUKOM JTUILIOMHOTO MPOEKTY.

[licnst BUKOHAHHS PO3/LTY, CTYJIEHT Ma€ OTPUMATHU MIANUC KOHCYJbTaHTa Ha
TUTYJIBHOMY JIUCTI NOSICHIOBAJIbHOI 3aIIUCKH.

[Tpubnu3nuit oocar — 8...10 apkyuiis.

«BHUCHOBKU»

BignoBimHo 1m0 MeTH, 3a7a4 Ta 3MICTY MPOEKTY IEepPEepaxoBYHOThCS BCl
poOoTH, siki OyJO BHKOHAaHO B TIPOEKTI, TAKOX 3a3HAYA€ThCA 00’eM rpadiuyHOl
YaCTUHU, TPOBOJAUTHCS KOPOTKHUI aHaI3 BUKOHAHOI pOOOTH B MPOEKTI, BKA3YIOTHCS
BC1 aBTOPChKI MoudiKkarllii Ta MoJepHi3aIlii.

BucCHOBKM BHUKOHYETBCS Ha TPhOX MOBaX — YKpalHCBHKIN, pPOCIMCBHKIN Ta mie
OJIHIM 1HO3eMHIH (aHTTINCHKIN, HIMEIBKIN YK dpaHIly3bKii). KOpeKkTHICTh nepekiiany

HCpCBipHCTLCH BUKJIAJa4EM-KOHCYJIbTAHTOM 3 1HO3EeMHOI MOBH, HiI[TBCp,Z[}KCHH}IM
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4oro € MiANUC Ha iHO3eMHOMY mepekiani. llpukinan odopmiieHHS BHCHOBKIB
HaBEJCHO B 101aTKy E.

[TpuGau3HMIT 00CIT BUCHOBKY CTAaHOBHUTSH 1...2 apKyIiIi.

«lomaTok A TexHOJIOrisi BUTOTOBJICEHHS JAeTaJIi»

3a 3aBIaHHSAM KOHCYJbTAHTa MPOBOJUTHCS PO3pOOKa TEXHOJOTiI BHOpaHOI
JeTanl Ta Mmiadip MPUCTOCYBAaHHS ISl ii BUTOTOBJICHHS. BUKOHYIOTHCS KPECIICHHSI
JieTajl Ta MPUCTOCYBAaHHS Ta BUKOHYIOThCS HEOOX1THI crierudikartii.

Po3nin BUKOHYETBhCS MiJ KEPIBHUIITBOM KOHCYJbTaHTa 3 ILOTO PO3JALLY
npoekTy. OOcCsAT, HAMMOBHCHHS BU3HAYAETHCS KOHCYJIBTAHTOM IIPH Y3TODKCHHI 3
KEPIBHUKOM JTUIJIOMHOTI'O TPOCKTYy. BUMOTM 10 BHUKOHAHHS pO3AUTY HaBEJIEHO Y
Honarky H.

[Ticist BUKOHAHHS PO3ALTY, CTYACHT Ma€ OTPUMATH IIIJIMKUC KOHCYJIbTaHTa Ha
TUTYJIBHOMY JIMCTI TIOSICHIOBAJIbHOI 3amucKku (NIPUKIJIAJ] THUTYJBHOTO JIMCTa
NOSICHIOBAJILHOT 3anicKy HaBeaeHo y JJomatky b ).

[Tpubnu3nuit odcar — §...10 apkymris.

«/logaTtok b ABTOMaTH4YHa CXeMa KePyBaHHHA YCTAHOBKOKO»

3a 3aBJaHHSIM KOHCYJIbTaHTa MPOBOAMTHCS PO3pOOKa aBTOMATHMYHOI CXEMHU
KEpyBaHHS YCTaHOBKOIO. BUKOHYIOTBCSI KPECIIEHHSI aBTOMATHYHOI CXEMH KEPYBAaHHS
YCTaHOBKOIO T4 BUKOHYIOThCSI HEOOX1IH1 crierugikariii.

Po3nin BUKOHYETBhCS MiJ KEPIBHUIITBOM KOHCYJbTaHTa 3 IOTO PO3JALTY
npoekTy. OOcsAr, HAMOBHEHHS BU3HAYAETHCS KOHCYJIBTAHTOM IMPU Y3TOJUKEHHI 3
KEPIBHUKOM JAMIJIOMHOTO IIPOEKTY.

[licnst BUKOHAHHS PO3/LTY, CTYJIEHT Ma€ OTPUMATHU MIJNUC KOHCYJbTaHTa Ha
TUTYJBHOMY JIUCTI TMOSICHIOBAJBHOI 3amMCKH (NMPHUKIA] TUTYJIBHOIO JIMCTA
HIOSICHIOBAJTLHOT 3amucky HaBezieHo y Jlonatky b ).

[TpuGau3nHmit odcsr — §...10 apkymis.
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«lomaroxk B JlokyMeHTAallisl 10 MATEHTHOI O JOCTisKEHHSD)

BHocsITBCSL pe3ynbTaTd NATEHTHOTO TMOIIYKY — PETJIaMEeHT MaTeHTHOTO
HOIIYKY, cOPMOBAaHUHN BiAMOBIIHO A0 3aBAaHHS. TakoX HaBOAATHCS BHUCHOBKH IIPO
NaTeHTHY YUCTOTY KOHCTPYKII1 Ta TEHCHIIIM PO3BUTKY O0JIafHAHHS B II1i ramys3i.

[TpubGmm3HUT 00CAT T0JaTKY CTAHOBUTH 4...5 apKyIIiB.

«doparok I'...2K Komm’rorepHuii po3paxyHOK eJIeMEHTIB anapara»

BHocsTBCS JOKYMEHTALis [T0 BCIM IPOrPaMHUM PO3paxyHKaM, BUKOHaHUM 32
TEMOIO IUTJIOMHOTO MPOEKTy. KOKHUI MpOrpaMHUil pO3paxyHOK Ma€ CKIIAJAATUCH 3.

- OJI0K-CXE€MH JI0 pO3paxyHKOBOI MPOTrpaMu 3 OUCOM il poOOTH;

- TabuIIl 11eHTU(IKATOPIB;

- IPOTPAMHUM KOJI;

- pPE3yNbTaTH PO3PaXyHKY.

[Tpubnu3HUit 00CAT 10JaTKY CTAHOBUTH 4...5 apKyIIiB.

«domarok 3 IlaTeHTH, AKi BUKOPUCTAHI B NIATEHTHOMY J0CTiI’KEHHD»

BxragaroTecst Komii mepioi Ta APpyroi CTOPIHKA NaTEHTIB, BAKOPUCTAHUX T1]T
yac OOIpYHTYBAaHHS KOHCTPYKIIi amapata (MalmMHU) Ta MpUd HATEHTHOMY
nocmimkenni (Marepiajam y 1oaaTrky 0e3 paMok).

OO0csr noaaTKy 3aleKUTh Bl KIIBKOCTI TATEHTIB Ta X pO3MIpY.

«lonarok K Ilybaikaunii aBTopa»

BHocuThcs cnucok Tpallb CTYJIE€HTa, BMKOHAHUX IIiJi Yac BUKOHAHHS
JTUTIJIOMHOTO TIPOEKTY Ta Tepioa HaB4yaHHsS. [Ipukian opopmieHHS CHHCKY Tpailb
HaBesieHO B jojatky JI. Tako BKiIagaroThCs KCEPOKOITIT 3a3HAYEHUX MyOJTIKaIlii.

OO0csT ToAaTKy 3aJ€KUTh BT KITBKOCTI My OTiKaIlii.

«domaToxk JI BIJOMICTbH JUIIJIOMHOI'O TPOEKTY»

Po3MilyeTscst BITOMICTh JUIUIOMHOTO MPOEKTY, 3pa30K y AoJaTKy M
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5 PekoMeHaAaIil 10 BUKOHAHHA MOSICHIOBAJIbHOI 3AIIUCKH
5.1 CTtpykTypa nosiCHIOBAJIBbHOI 3alITUCKH

[TosicHroBanbHA 3anucka BUKOHYeThes 3rijHo Bumor ['OCT 2.105-95 Ta [1].

CTpyKTypa MOsSICHIOBAIHHOT 3aITUCKH .

— TUTYJBHUU JHUCT 10 AUILUIOMHOTO NpoekTy (JoaaTtok B);

— 3aBJIaHHS Ha MPOCKTYBaHHS (01aTOK A);

— KaJICHJIApHHU TUTaH-Tpadik BUKOHAHHS MPOeKTy (1oaatok JK);

— pedepar yKpaiHChKOIO, POCIHCHKOIO, 1HO3EMHOKO MOBOIO (OCTaHHIM Mae

OyTH MepeBipEeHNM BUKJIaIa4eM-KOHCYIbTaHTOM) (o1aTok K);

— TUTYJBHUN JUCT J0 NOSICHIOBaIBHO1 3anucku (JoxaTox [1);

— 3MmicT (momatok b);

— TEKCT MOSICHIOBAJIbHOI 3aITUCKH, 3T1THO 3MICTY.

Jlo no/aTkiB BHOCSTH TaOJIUIN 1IEHTU(IKATOPIB, AITOPUTMIYHI cxemHu (OJI0K-
CXEMH), TIporpamH, pe3yJabTaT, perjiaMeHT NaTeHTHOro TMOMIyKy, (OTOoKOMIl
TUTYJIBHUX apKyIliB BUKOPUCTAHUX MATEHTIB, (POTOKOMIi MyOiiKamiii JumioMaHTa
(crarTi, T€3 MOMOBIJEH Ta MATEHTIB), BIIOMICTh JUTUIOMHOTO MIPOEKTY, MICIIs 3aITUCKU

BKJIQJAI0ThCs crienudikarii.
5.2 Bumoru 10 (popMaTyBaHHS NMOSICHIOBAJILHOI 3aIIUCKH

3amucka ohopmisieThesi TekcToM mipudToM «Times New Roman» posmipom
14 xernb 3 1,5-UM MDKpSIKOBUM IHTEpBaJIOM. BiacTynu mo TekcTy 3:7iBa, CHpaBa,
3BEpXY Ta 3HU3Y — BIJCYTHI.

BupiBHIOBaHHS TEKCTY MO IIHPHHI.

Hywmepariiss cTopiHOK NOBMHHa OyTM HACKpi3HA [JIs BCI€i 3alUCKH,
BKJIFOUAIOYH JTOAATKH.

Biactyn nepiioro psnka (a63air) 1,5¢cm.

BuxopucTtoByBaTH miiKpecIeHHs HeAOMYCTHMO.

Hanisxxupne popmaryBaHHSI TEKCTy JOMYCKA€ThCA JUIIE B Ha3BaX pPO3LIIB,

M1PO3/1J1B, MyHKTIB Ta MiAMYHKTIB.
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[Tons cropinku — 15mMm 3Bepxy, 30Mm 3HM3Y, 25MM 3711iBa Ta 10MM cripaBa,
110 BIATIOBITAa€ BiJICTaHI BiJl paMKu CTOpiHKU — 10MM 3Bepxy, 10MM 3HU3Y, SMM 371iBa
Ta SMM CITpaBa.

Koxna cropinka mae pamky 15MM, 3a BHKJIIOYEHHSM THTYJIBHUX JIMCTIB
(momatkm A Ta Jl), 3aBmaHHsA (HomaToK A), Kal€HIApHOTO IUIaHy-Tpadiky
(momarok XX), pedepariB (momarok K), siki BUKOHYIOTHCS Ha JIMCTaxX O€3 paMKd Ta
HepIIoi CTOPIHKUA 3MICTY, 110 € MEPIINM JHCTOM MOSICHIOBAJILHOI 3alMCKU 3 PAMKOIO
Ta Mae pamky 40mMm (nogatok b). 3mict, po3ranryBaHHs 1 po3Mipu rpad OCHOBHUX
HaNMCiB paMOK Mae BiamoBigaTu Hopmam BctanoBieanM ['OCT 2.104-68.

TekcT MOSCHIOBAIIBHOI 3alUCKU PO3AUISIOTH Ha PO3ILIM 1 MIIPO3/ILIH,
BIJIMOBIHO /IO 3MICTY Ta MPU HEOOXITHOCTI HA MYHKTH Ta MANYHKTH. Jlo 3MmicTy
BHOCSITh JIMILIE PO3JLIM Ta Miapo3auid, a nyHkTH, manyHktu HE BHOCATBCSA
(momarok b).

Po3ninu mOBMHHI MaTH TOPSJIKOBI HOMEPH B MeEXaX yChOro JIOKYMEHTa
(wactuHM), mo3HaveHi apaOckkuMu nuppamu. [ligpo3aim MOBUHHI MaTH TOABIHHY
HyMepalliio — nepiia nudpa BiANOBIAaE HOMEPY PO3JUTY B SKOMY BOHU 3HAXOATHCA,
a Jpyra — TMOPSAKOBOMY HOMEpPY MIiAPO3AUTYy B MeXax po3Aily. AHajoriyHa
HyMepallisl MyHKTIB — NOTPIHA, Ta MIJNYHKTIB, 16 MOXEe OyTH BXKE YOTUPHU LUPPH.
Koxna mudpa BiIIiaseTbcss Kpamkow, a Mmicas OCTaHHbOi 1udpu mepen
HaiimenyBaHHssM kpanka HE CTABUTBCS. Hanpukinii HoMepa po3ainy,
niapo3auty, myHkty yu mianyHkTy kpanka HE CTABUTDBCSI.

B cepenuHi NyHKTIB, MIAMYHKTIB MOXYTh 3HAXOJAWTHCHh MEpepaxyBaHHS,
npaBuia opopmiieHHs sikux HaBoAsAThes B [OCT 2.105-95 B . 4.1.7.

HalimenyBanHs po3aUIiB TOBUHHI OyTH KOPOTKMMHU (HAaBEICHI B 3MICTI,
nonatok b). HalimeHnyBaHHS po3AiTiB 1 MIAPO31TiB 3aMUCYIOTh Y BUTJISIA 3aT0JIOBKIB
3 ab3aily MPONMUCHUMHU JiTepaMu (OKPIM TEpIIoi BEIMKOI JITEPH) HAMIBKUPHUM
dbopmarom miTep. BupiBHIOBaHHS TEKCTY IIPH IIbOMY «I0 IIMPHHI». Bukopucranus
KypPCUBHOTO (pOopMaTyBaHHs, MIAKPECICHHs Ta IepeHocu ciiB y HaiimenyBaHHsx HE
JNONMYCKAE€TBCH. Kpanka wampukinui HE  CTABUTBCHA.  SAxmo

HaﬁMCHYBaHHH CKIIAAa€TbCA 3 IBOX PCUYCHb, TO X pOSIIiJ'ISIIOTB KpaIKkorno.
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PosramoByBaTy Ha3By po3/iy, MIAPO3ALTY Ta TEKCTY Ha PI3HUX CTOPIHKAX
3ABOPOHSAETHCHI.

Mix Ha3BOIO Po3Aiay ab0 MiIPO3LTy Ta TEKCTOM Ma€ OyTH BUIBHHM PSIOK.
SIKuio micns Ha3BU PO3AUTY BIApasy i€ Ha3Ba MiAPO3JALTY, TO MK HAMHU TaK CamMo
Mae OyTH BUTbHUH PAIOK.

[Tpuknan odpopmiieHHsT HaMEHYBaHHS PO3UTY Ta MiAPO3MILTy HAaBEJACHUH B

npukmazi S.1.

[Tpukman 5.1

1 IIpu3HaveHHA Ta 00,1aCTh BUKOPUCTAHHSA YCTAHOBKH

1.1 Onuc TeXHOJIOTIYHOT0 Npouecy

TexHoslorIYHA cXeMa yCTaHOBKHU 300paXkeHa ... .

KoskeH po3min TOSICHIOBAIBHOI 3almUCKA TOYWHAIOTh 3 HOBOTO JIMCTA
(ctopinkn). ITigpo3ainu iAyTh OJUH 32 OJHUM B MEKaxX PO3/Iy Ha BIJACTaHI B OJUH

BUTbHUIN PSTIOK.

5.3 BukJjaja TekcTy nosiCHIOBAJIbHOI 3alIMCKH

TexcT BHKIAama€ThCsl y BIAMNOBIAHOCTI 10 (QOpMaTyBaHHA Ta CTPYKTypU
HaBeleHUX panime. [loBHe HallmMeHyBaHHA BUPOOY Ha TUTYJIBHOMY JIUCTI, B
OCHOBHOMY HAIIMCI 1 IPU MEPIIOMY 3raayBaHHI B TEKCTI JOKYMEHTa MOBUHHE OYyTU
OJTHAaKOBUM 3 HalMEHYBaHHSIM HOTO B OCHOBHOMY KOHCTPYKTOPCHKOMY JOKYMEHTI —
cnenudikamli CKJIaJalbHOr0 KpecieHHs anapara. HaliMmeHyBaHHs, 1110 HaBOASTHCS B
TEKCTI1 MOSCHIOBAJILHOT 3aMMCKH 1 HAa UTIOCTPaLlISIX, TOBUHHI OYyTH OJTHAKOBUMHU.

Hudpu, mitepu xupwimii, rpemnbki Jitepu numytees BE3  kypcusy.
JIaTUHCBKI JIITEpU TMHUIIYThCS KYypCOBUM, y TOMY YHCJIl Ha3BU KpHUTEPIiB
[xapaxrepuctnuni umncna] — Re, Pr, Nu (JICTY 3651.2-97) Ta iHIIe, BUHATKOM €

Ha3BU YCTAJCHUX MaTeMAaTWYHHUX (DYHKIIH Ta MO3HAYeHb (HANpHUKIAI: COS, Sin, max,
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min, log). Lli BUMOr" CTOCYIOTBCS SIK CAMOI'0 MO3HAYECHHS TaK 1 BEPXHIX Ta HIXKHIX
1H/IEKCIB (IIPY BUKOPUCTAHHI Ha MPHUKIAJ B AKOCTI MO3HAYEHHS JTATHHCHKOI JITEPH —
BOHA IHIIETHCS KyPCUBOM, a iHJIEKC HAMCAHUH KUPHIHIEIO — 0e3 KypcHBY: [Qpos ] )-

[Tpu HEOOXiTHOCTI BHECEHHSI BUIIPABICHb B TEKCT MOSCHIOBAIBHOI 3aMUCKH,
JIOTTYCKAETHCSI BUMIPABIIATH 011010 3aMa3K0I0 (KOPEKTOPOM) Ta HAIMMCAHHS OBEpPX HEl
MpaBUJIbHI HAITUCU YOPHUM YOPHUIIOM.

3ABOPOHEHO B Tekcti (okpiM (opmyn Ta TaONUIb) MUCATH «-» —
3aMITUHHU CJIOBOM «MIHYC»; «@» — 3aMITHHHU CIIOBOM «JAlaMeTpy»; mucatu 6e3 uudp
CHUMBOJTH «>», «<», «=», «», «», «=», «=», «Noy, «%o».

[lepenik gomyctumMux ckopoyeHb HaBeaeHo B 'OCT 2.316.

Cranpaptu3oBaHa cucteMa oauHuilb HaBeaeHa B 'OCT 8.417, mo BianoBizae
cucremi oguuuilb CI.

JOIYCKAETBCSH pazom 13 HanucaHuMu B cucTeMi oauHunb CI
napamMeTpaMH, BKa3yBaTH iX 3HaAYEHHS B OAMHUILIX, [0 PaHIIIE BUKOPUCTOBYBAIUCH.

3ABOPOHEHO po3puBatu yucia 3 po3MipHOCTSIMH.

5.3.1 OdopMmiieHHs1 pO3paxyHKiB

Bci pospaxyHku BemyThCs B CTaHJAPTH30BaHIA CHUCTEMI BHUMIPIOBaHb
['OCT 8.417, BukiitoueHHSIMHU MOXKYTh OyTH OKpeMi eMIipudHi (popMysIn BUBEACHI Ta
oJlep>KaHl JIJIsl 1HIIOI CUCTEMH BUMIPIOBaHb, MPHU I[OMY BIJIMOBIb OJIEpKaHy HE B
CTaHJAapTU30BaHIi cucTeM1 HEOOX1AHO MEPEBECTH.

[Tpn BUKOHAHHI PO3paxyHKIB, YHCIA OKPYTIISIOTHCS 0 YETBEPTOI 3HAUYIIOL
1udpu, 10 B TOBHIN Mipl JOCTATHBO JIJIs TOYHOTO po3paxyHKy (Ha mpuxman: 0,5512;
abo 159,6).

B koxxHOMY MiZpO3AUTi PO3PAXYHOK CKIAAETHCA 332 TaKOK CXEMOIO
(TTpukman 5.2):

1. Mera po3paxyHKy 3 BKa3iBKOIO, Kl TapaMeTpU Ta BEIUYUHUA MAIOTh OyTH
BHU3HAYCHI B KIHIIl PO3PaXyHKY.

2. Po3paxyHkoBa cxema abo ecki3 (y JOBIIbHOMY MaciiTadl) 3 MO3HAYCHHSIM

BX1JTHUX MMapaMeTpiB Ta BEJIUYHH, 1[0 MAIOTh PO3PAXYBATHUCH.
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3. BXigHi JaHHI, 4acTHHA 3 SIKUX MOXE€ OyTH pe3yJbTaTamMu IMOIepeaHiX

pPO3paxyHKIB, IPH ITLOMY OJTHAKOBI TTO3HAYCHHS TUX CAMUX BEJIMYMH HE 00OB’SI3KOBI,

aje OaXkaHi.

4. TlocunaHHs Ha METOAMKY PO3PaXyHKY — JDKEPEJO 3BIJIKM B3STa METOJIUKA
pPO3paxyHKY.

5. besmocepeTHbO caM pO3paxyHOK.

6. BucHOBKH, BiJITOBITHO 10 METH.

[Ipuknan 5.2.

5.3 Po3paxyHoOK riipaB/iiYyHOro onopy KOHJAeHCATOpa

MeTo10 po3paxyHKy € BU3HAUEHHS T1APABIIYHOTO OMOPY TPYOHOrO IPOCTOPY
KOHJIEHCAaTOpa Ta TMOTYKHOCTI HAcoCy, OCKUIbKM TIIPaBIIYHUN OMIp MpHU
KOHJICHCYBaHHI MaiXe BIJICYTHIM Ta JIONAE€ThCS ICHYIOUMM KOMIIPECIHHUM
o0JaiHAaHHSIM YCTAHOBKH.

Po3paxyHkoBa cxema riipaBiIidHOrO PO3PAXyHKY HaBeJeHA Ha PUCYHKY 5.3.

- '|—'|' -

| 1T 1
[

Pucynox 5.3 — Cxema riipaBaiqYHOr0 po3paxyHKy KOHJIEHCATOpa

Bxian1 gaui:

MacoBa BuTpata Bojau G,, Kr/c 2,42
MIBUKICTh BOJU B TpyOkax W, m/c 0,2145;
MIBUJIKICTh BOJIU B mTynepax Wy, m/c 0,201;
T'yCTHHA BOJHU P, KI/M° 981;
Kkpurtepiit Pelinonbaca Re 10001;
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KUIBKICTH XO/IIB Z 4:
JOBKHHA TPYyOOK L, M 2,9;
BHYTpIIIHIH giameTp TpyOoku d, M 0,021.

Po3paxyHOK 3MIiICHIOEMO 332 METOIUKOIO, BUKJIAJICHOIO B [7, cT. 86-94].

KoeditieHT ripaBaivHOro OINOPY I MIOPCTKUX TpyO MpU BiTHOIICHHI

€KBIBAJICHTHOTO JllaMeTpa JI0 CepeIHbOT BUCOTU BUCTYIIIB:

829:%:0,105,
e 02
TOI1
_ 1 . . N
z—(_2,9[8+(6,81)0,9]) —(_2|g[o,105+( 581 )0'9]) ~0,1104.
37 Re 37 10001

<0ani HaBOOUMbCsL PO3PAXYHOK 3 BUHAYEHHAM BCIX HEOOXIOHUX GeUYUH>

BucHOBOK: B  pe3yibTaTl MPOBEAEHHS  T1APABIIYHOTO  PO3pPaxyHKY
BCTAHOBJICHO TiJPaBIIYHUMN OIIp, 1[0 BUHUKAE B TpyOHOMY mpocTtopi — 480I1a, Ta

MOTYXHICTh, IKY HEOOX1THO BUTPATUTH TSI Moro mojosianHs — 960BT.

[Tpuknan opopmieHHS TPOrPaMHOTO PO3paxyHKy HaBelIeHO B AoaaTky 1.

5.3.2 O¢gopmiieHHSI PUCYHKIB

PucyHku 3’MBIAIOTHCS B TEKCTiI JiMINE MicJasl MOCHWJIAHHS Ha HUX. SKIIo
PUCYHOK HE BMINIAETbCS HA TiM camiil CTOpIHLI, IO 1 NOCHJIAHHS, TO WOro
NEPEHOCATh Ha HACTYIIHY CTOPIHKY.

[Tpuxnan opopmnenns pucysky (Ilpuxnazn 5.3).

[Tpuknan 5.3.

VY BepTHKaIbHOMY KOXYXOTPYOHOMY KaTaJIITUYHOMY TMOJIMEpHU3aTopi
(pucynok 1.2) BB® mnotpamuisie dyepe3 mTylep BEpXHBbOi Kpullku 1 B TpyOu 4, B
AKX 3HAXOIUThCS Kartamizatop (pocdopHa KHCIOTa HaHecEeHAa Ha Ki3eIbryp),
HOJIIMEPU3YETHCS Ta BXKE MPOAYKTU pPEaKLii BUXOIATh 4epe3 LITyLUEp HHKHBOI

KPHUILIKHA 2.
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bymar-oymunexoba
ppakyia

[lapa

J/ llpodyxmu peakyri

1 — BepxHs KpUIlKa; 2 — HUKHS KpHILIKa; 3 — Kopityc; 4 — TpyOKH;
5 — karamizarop; 6 — onopu
Pucynox 1.2 — Peaktop noximepusartii

<noodanvwiuti mexcm po3oiny ...>

PucyHok mianucyeThCcs MIiCAs caMoi UTIOCTpalii Ha Tid camiid CTOPIHIN
(po3puBatt HE JJOIIYCKAETBCS). [linnuc ckiamaerbes 13 cioBa «PUCyHOK»,
HyMepallii Ta Ha3BHU.

Pucynok mae mojBiiiHy Hymepailito, nepuia nudpa saKoi BiAMOBIIAE HOMEDPY
pPO3ILTY B SIKOMY PO3MIIIEHO PUCYHOK, a JIpyra — MOPsIAIKOBOMY HOMEPY PUCYHKA B
Mexax po3aury. Ilicns mepinoi nudpu cTaBUTHCS Kparka, IMICis APYroi CTaBUThCS
3HaK «—», MOTIM 3 BEJIMKO] JIITepPH JIaKOHIYHA Ha3Ba pUCyHKY. [licng Ha3Bu Touka HE
CTABUTDHCHL.

k110 Ha PUCYHKY IPOCTABJICHI IMO3MIlT YU MO3HAYEHHSI MOTOKIB, TO MICHs
UTFOCTpalii 10 MANUCY PUCYHKY O0OB’SI3KOBO Ma€ OyTH po3mudpyBaHHs MO3ULIN Ta
MOTOKIB.

[mrocTpaliist Ta TEKCT BUPIBHIOETHCS «I10 LIEHTPY.
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5.3.3 OdopMiteHHsI MOCHJIAHB HA JIZKEPEJIO JiTepaTypu

[Ipu BukopucTanHi iH(oOpMaIli 3 pi3HOMaHITHUX JIPYKOBAHHUX JHKEpPEIl, UM
BeO-pecypciB Mae 3’SIBISTHCH MOCWIAHHA Ha JpKepeno B TekcTi Ta B «llepemiky
nocunanby. [licns TeKkcTy, Je 3ragyeThcsi BUKOpUCTaHa 1H(OpMallis, B KBaJpaTHUX
Ty)KKax BKa3yeThCS MOPSAKOBHIA HOMEp IIhOT0 Jykepena B «lleperiky mocminanb» Ta
yepe3 KOMYy HOMEpa CTOPIHOK, HOMEp TalOJIMIli YM PHUCYHKY B IIbOMY JDKEpeni Je
3HaXOJIUThCS BUKOpUCTaHa 1H(opMaITis.

[Tpuknan opopmitenns nepeniky nocuianb ([pukian 5.4).

[Tpuknan 5.4.

< Texcm ...>... Ilpu uboMy 00’€MHa MPOJYKTUBHICTh BU3HAYAETHCS 3 Ipadika
[7, Tabm. 3.28]. < Texcm ...>

< Texcm ...>

Ilepesik nocujiann

< Texcm ...>

7. K.®. ITaBnos, II.I'. PomankoB, A.A. Hockos. IIpumepsl u 3a1auu 1o Kypcy
MPOIIECCOB XMMUUYECKON TEXHOJOTHHU. YueOHoe mocodue aist By3os/llox pen. Yi.-
kopp. AH CCCP ILT'. PomankoBa. — 10-e uzn., nepepa6. u gomn. — JI.: Xumus, 1987. —
576 c., nin.

< Texcm ...>

B mpuknani 5.4 npouttocTpoBaHO MOCWIaHHS Ha Tabiuuo 3.28 mxepena 7.
Axio x € motpeda MOCIaTUCh B IIJIOMY Ha JKEpeno (AKIio 1ie € BeO-pecypce 6e3
pPO30UTTS HA CTOPIHKH, TAaOJMI[l, PUCYHKH; UM HANPHUKJIAJA MpPU BU3HAYEHHI PI3HUX
TEIIO(I3UYHUX BIACTUBOCTEH PEYOBHH JOIIIBHINIE TMOCIATUCh TOBHICTIO Ha
JDKEpeno, a He OKPeMO Ha KOXKHY CTOPIHKY, TaOJIMII0, PUCYHOK), TO B KBaJpaTHUX
Ty)KKax BKa3yIOTb JIMIIE TIOPSAKOBUI HOMED JKepena JiTepaTypHu.

Hywmepanis mxepen mitepatypu B «llepenmiky mocuianpy» 3’SBISETbCS Y
XPOHOJIOTIYHOMY MOPSIAKY BIANOBIIHO O MOSBU IOCWJIAHHS Ha JDKEPENIO B TEKCTI

MOSICHIOBAJIbHOI 3aIMCKH. I[;Kepeﬂa, IITO BUKOPUCTOBYBAJIMCH, AJIC HA SIK1 HE MOKJIMBO
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3pOOUTH KOHKPETHI TMOCWJIAHHS B TEKCT1 (HAMpPHKJIAJ MOCHJIAHHS Ha METOJIWYHI
BKa31BKM MO O(GOPMIICHHIO AWIJIOMHOTO MPOEKTYy Ta 1HIIE) BKa3yIOTbCS BKIHIII

«Ilepeniky mocuiIaHby.

5.3.4 OdopmireHHs Ta6 U

TaOnuii sSIK 1 pUCYHKH 3’ SIBISIOTHCS B TEKCTI JIMIIE MiCJIsA TTOCUIaHHS HA HUX.
Tabnus mianucyerbes 3Bepxy. Ilianuc ckinamaerbes 13 cioBa « Tadmutissy, Hymeparii
Ta Ha3BW. TabnMill MarOTh MOJBIMHY HyMepallito, mepma mudpa sKoi BIAMOBIIAE
HOMEPY PO3AULY B SIKOMY PO3MIIICHO TaONMIIO, & Apyra — MOPSJAKOBOMY HOMEpPY
Tabnuill B Mexax posaury. Ilicnmsa mepiioi nudpu cTaBUThCA Kparika, Micis JApyroi
CTABUTBCS «—», MOTIM 3 BEJIMKOI JITEpU JIaKOHIYHA Ha3Ba TaOmuil. [licisa Ha3Bu
touka HE CTABUTBCHAI.

Akmio TabnuIl MOBHICTIO HE BMIIMAEThCA Ha TIH camiil CTOpIHIN, IO 1
MOCWJIaHHS, TO i1 po30MBaIOTh Ha 1Bl YAaCTWMHH, MeEpIla Ha Tik camiil cTOpiHLI 3
MOBHOIO HA3BOIO, JIpyra YacTWHA Ha TMOYATKy HACTYMHOI CTOPIHKH 3 HA3BOMO, IO
ckiagaeTbes 13 ciiB «lIpogosxeHHs TabauL» Ta HOMEpY TaOIUI MICHS HUX.

TekcT B Ha3B1 TaOIUIlI BUPIBHIOETHCS O MIMPUHI 3 a03aI[0M SIK 1 B TEKCTI.

I'pady «HOMEDP 1o MOPSAKY» B Ta0IUIISIX CTBOPIOBaTH
HE JOITYCKAETBCHI.

Odopmiienns TabauIl 3 po3puBoM npesacTaBieHo y [puknan 5.5.

[Tpuknan 5.5.

Texcr... Ilepepaxynoxk 3Beaemo 10 Tadmuii 5.2.

Ta6muis 5.2 — JIo BUBHAUYCHHS HIIJILHOCTI TEIJIOBOTO MOTOKY

0,=AT.,-01, K | g, =1581-07", A0/ ? | o - — 0, __ Awi? | OXHOKa
107°(0,3878 + 2,3276,"")
1 2 3 4
3,97 1581 1644 3,98%

<KIHeYyb CMOPIHKU>
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<HO8a CMOPIHKA>

[Tponosxenus Tadnuui 5.2

1 2 3 4
3,92 16 O 1622 1,1
Tekcr...
5.3.5 Odopmitenns popmy.a

B TekcTi OWIUIOMHOTO TPOEKTYy TMepel  TMO3HAYEHHSM  MapameTpy
OBOB’A3KOB mnopaerhcsi oro po3’sicHeHHs (Ha MpUKIA[: 00’€eMHa BHUTpara
NEepIIoro  TeIoHociss Vi po3paxoByeTbcs 3 MarepiagbHOro  OanaHcy
TETIOOOMIHHHUKA).

[Ipu BuKOHaHHI PO3paxyHKIB y ITUIJIOMHOMY IPOEKTI MOMJIHBI JIEKUIbKA
BaplaHTIB BUKOPUCTAHHS (POPMYJI, IO BIAPIZHAIOTHCS MPU OPOPMIICHHI.

1. Komu ¢dopmyna 3amucyerbcss 0e3 MiACTAHOBKHM Ta 0e3 IMOJAJIbIIOIO
MOCUJIAHHS HA HET.

[Ipy uboMy michsi TEKCTYy CTaBUThCA KOMa, MOTIM PO3MIPHICTb OCHOBHOI
BEITUYMHH, 10 PO3PAXOBYEThCS 3a Mi€0 (GopMynoro (Mpu i HASBHOCTI), MOTIM
JIBOKpankKa Ta 3 HOBOTO PSIKY BHUKOPHCTOBYIOYM BHPIBHIOBAHHS IO CEpEAMHI
3anucyeTbes hopmyoa.

[Ticns GpopmMynu cTaBUTBCS KOMa, SIKIO TICS HEl 3 HOBOTO PsAKA 1/1€ 1HIIA
dbopmyna (Ilpuknan 5.6a). [licns hopmynu CTaBUThCS KOMa, SIKIIO 3 HOBOTO PsIKa
PO3MUCYIOTHCS BEJIMUMHH, 1110 BXOIATH 10 POPMYJIIH Ta BIEPIIE 3’ ABISIOTHCA B TEKCTI
nosicHroBasibHOI 3anucku (Ilpuxnag 5.60); B mpoMmy BUOAAKy micias GopMyid 3
HOBOTO psifiKa 3 a03ally MUIIEThCS «JIe» Ta PO3’SICHIOETHCA TNEpIa BeIMYMHA, KOXKHA
HACTYITHA BETMYMHA MMUILIETHCS 3 HOBOTO psaka 3 ad3aiy. Ilicna ¢popmynu craButhes

Kparika, sSKIIO IMicJs Hel 3 HOBOTO psijiKa i7ie mpooBxkeHHs Tekcty ([Ipukman 5.68).
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Tpeba 3ayBaxkutu, 110 BCi BeJMYHMHM, SKi BXOIATH 0 CKiIaxy (opmy,
MalOTh PO3’SICHIOBATUCh — Ma€ BKa3yBaTUCh I1X (I3UYHUN 3MICT, PO3MIPHICTD,

MOCUJIAaHHSI Ha JKEPENOo 3B1JIKM B3sTe 3HaUeHHs napametpy (IIpukiman 5.60).

[Tpuknaz 5.6.

a) < Texem ...> OG’€MHa IPOLYKTUBHICTD PO3PAXOBYETHCS 3a BUPA3aMHU, M°/C:
V=G/p,
V=W E—DZ
4

< Texcm ...>

0) < Texem ...> O6’€MHa IPOIYKTHBHICTb PO3PAXOBYETHCS 33 HOPMYIOH0, M/C:
V=G/p,

ne G = 1,25kr/c — macoBa NMPOAYKTHUBHICTB;

p — TYCTHHA cepeoBuiia npu temmeparypi 278K [7], kr/m’.

B) < Texcm ...> Ilpu 1bOMY YMOBa MIIIHOCTI MaTUM€ HACTYITHUMN BUTJISI:

P <[P].

BukoHaHHS 1i€1 yMOBH 3a0€3M1€UUTh HAAIMHICTh pOOOTH 00JIaJTHAHHS.

< Texcm ...>

2. Komun ¢Qopmyna 3amucyethcsi 0e3 MHiACTAHOBKH, ajie 3 MNOAAJbLIIUM
NMOCUJIAHHAM Ha Hel.

[Ipu uboMy micnsi TEKCTYy CTaBUTbCA KOMA, MOTIM PO3MIPHICTb OCHOBHOI
BEIIMYMHH, IO PO3PAXOBYEThCSA 3a IMi€l0 (GopMynoro (Mpu i HASBHOCTI), MOTIM
JIBOKpamKa Ta 3 HOBOTO pPsAKa, BUKOPUCTOBYIOYM BHUPIBHIOBAHHS IO CEpEeIuHI,
3anucyeThes popmyrna. Ha Tomy camomy psiaky 1o 1 hopmyia, ajie 3 mpaBoro 00Ky B
ny’)kKax BkazyeThcsi Homep dopmynu ([Ipuknan 5.7). [licas ¢popMynu 3HaAKHA OKIHKY
CTaBJIATHCS AHAJIOTIYHO JI0 MONEPEAHBOTO BapiaHTy.

Hanuii cnoci® 3anucy ¢GopMysl MOKJIMBHM, KOJIM PO3MUCYETHCS METOJMKA
OararoiTepaImiitHoro po3paxyHKy 3 HEOOXIJHICTIO TOCWIaHb Ha (OPMYJIH, MPHU

CKJIaJlaHH1 IPOrPaMHU 10 PO3PaXyHKY 3 MOJANbIIUM OMUCOM il pOOOTH.
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Homep popmyn ckimamaerses 3 ABOX UpP, PO3AITIEHUX MK COO0I0 KPaIKo¥o.
[lepmra mudpa BiAMoOBigae HOMEPY PO3IUTY B SKOMY 3HAXOAUTHCS (popmyra, npyra —

MOPSAAKOBOMY HOMEPY (OPMYJIH B PO3JILII.

IIpuknan 5.7.

< Texem ...> O6’€MHa IPOLYKTUBHICTH PO3PAXOBYETHCS 33 (HOPMYIIOL0, M°/C:
V=G/p, (5.15)

ne G = 1,25kr/c — macoBa MpOyKTHUBHICTH;

p= 998kr/M° — I'YCTHHA cepeioBuIIa nmpu Temrepatypi 278K [7].

3. Kommu hopmyra 3amucyeThes 3 miICTAHOBKOIO.

[Ipu upbOMy miclg TEKCTy CTaBUThCS JBOKpamka Ta 3 HOBOTO pSIKa,
BUKOPUCTOBYIOUM BHPIBHIOBAHHS IO CEpPEAMHI, 3alHMCyeTbcid (QopMmyna 3
MIJICTAHOBKOIO Ta PO3MIpHICTIO Ol pe3ynbrary po3paxyHky (Ilpukmam 5.8).
PosmipHicTh Ta  4mMciOBe  3HaueHHs  po3paxoBaHoro  mapamerpy  HE
BIJOKPEMJUIIOETBHCSH xoanumu 3HakamMu Okjiauky. Ilicas ¢opmynu 3Haku

OKJIMKY CTaBJISITHCSl aHAJIOTTYHO JI0 MONIEPETHHOTO BapiaHTy.

[Tpuknan 5.8.

< Texcm ...> O0’eMHa MIPOAYKTUBHICTH PO3PaXOBYETHCS 3a (POPMYIIOFO:
V =G/ p=125/1000 m°/c
e p = 1000xr/m° — T'YCTHHA cepefoBHuila npu Temmepatypi 278K [7].

5.3.6 OdopmiieHHs1 10AATKIB

JlonaTtku iX BUKOHYIOTh Ha apkymax (opmaty A4. lomatok HyMepyroTh
YKpaiHCHKMMHU JIITEpaMH Ha TIEpHIOMY apKyIlli A0AaTKy, 3a BUHATKOM mitep €, 3, 1, 1,
1, O, U, b. KoxHuit 101aT0K PO3MOYMHAETHCA 31 CTOPIHKH, 1€ 3BEPXY MO cepeauHi
BKa3y€eThCs CI0BO «/{oaTok» 3 BKa31BKOIO HOMEpA A0JATKY, & HA HACTYITHOMY PSAKY

PO3TAIIOBYETHCS 3ar0JI0BOK JTOJIATKY 3 BUPIBHIOBAHHSAM I10 CEPE/IMHI.
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TekcT KOXXHOrO JO0JAaTKy IIpH HEOOXITHOCTI PO3AUISIOTE Ha PO3ILUIH,
HiAPO3IUTH, KI HYMEPYIOThCSI OKPEMO MO KOKHOMY JojaTKy. JlogaTok mMoxke maru
CBIM 3MICT Ta mepesiK mocwiadb. [IpaBuia opopMiieHHS pUCYHKIB Ta TaOJUIbL B
JoaTKax Ti cami mo 1 B po3aiiax. Homepu pucyHKIB Ta TaONHIb CKIAAAETHCS 3 JBOX
CUMBOJIIB — JITEpH, IO BIAMOBia€ HOMEPY MOJATKY, Ta MOPSAKOBOTO HOMEpa
JTAaHOTO €JIEMEHTa B MEXax J0JaTKYy.

s Bciel poOOTH MOBMHHA OyTH HACKpi3Ha HyMepallis apKylliB sK

OCHOBHOI'O TCKCTY, TaK 1 TCKCTY Yy 1O0AAaTKax.

6 Pexomennauii 10 BHKOHAHHA TrpadQiyHOl YACTHHM IMILIOMHOIO

MPOEKTY

[lim d4Yac BUKOHAaHHS JUIUIOMHOTO TIPOEKTY HEOOXIJHO BHUKOHATHU
HIOHalMeHIe YoTupu KpecieHHs: Gopmaty Al (abo ix exBiBasieHT y dopmarax A2,
A3 uynm A4): TEXHOJIOTIYHY CXE€MYy YCTaHOBKH, CKJIaJaJIbHE KPECJIEHHs amnapara
(MammHM), CKIaAaibHI KPECICHHS OCHOBHUX CKJIAJIAJIbHUX OJMHMIIL YU KPECIICHHS
JeTanei.

I'padiuna yactuna BukoHyeThes 3rigHo Ao Bumor ['OCT 2.317-69. ,,ECK]I.
OO01mue rpaBuiia BHITIOTHEHUS YePTEKEN .

3arayibHi IpaBUJIa BUKOHAHHS KpeciieHb HaBeeHi B [1, cT. 85 — 91].

[TpaBuia BUKOHAHHS CKJIAJIadbHUX KpecieHb HaBeneHi B [1, cT. 132 — 136].

[TpaBuna cknamanus crenudikaniii HaBenexi B [1, ct. 77 — 81].

[TpaBuna HaHECEHHS PO3MIpPIB Ha KpeciieHHI HaBeeHi [1, ct. 92 — 96].

Tunu Ta npaBuIa HaHECEHHS Ha KPECJICHHI 3BapHUX 3’€IHaHb HaBeJeHi B [ 1,
cr. 112 —129].

[TpaBuna odopmieHHs TaOIUIH Ta TEXHIYHUX BUMOT Ha KpECIECHHI HaBeJCH1
B [1, cT. 131 — 132] a60 'OCT 2.316-2008.

[Ipuknang odopMieHHS CKIAJalbHOIO KpPECIECHHS arapara HaBEIECHO B
nonatky M.

[Ipuknan odopmieHHS MEPIIOrO0 Ta HACTYIMHOTO JIMCTIB crerudikaiii 10

CKIIAAaJIbHOI'O KPCCJICHHA HABCACHO B JOJATKY H.
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Ha oxpemoMy apkyIn HamaeTbCs PUCYHOK, IO TOSCHIOE MOJEPHI3aIio
amapata ((popmar apkyma y3roJpKyeTbes 3 KEPIBHHKOM JUIUIOMHOTO MPOEKTY), Ha
Ky OTpPHMaHO TaTeHT YKpaiHu, abo TMOJaHO 3asBKy Ha KOPUCHY MOJENb
(ITpuknax 6.1).

[Tpuknan 6.1

[Tatent Ykpainu Ha KOpUCHY MOJENh «ENeMeHT TermmooOMiHHIKAY
UA Ne 65132 3asBka brom. Ne 22 Big 15.11.2011 p.
MIIK (2006.01) F 28D 7/06

1- nmeperoponka; 2 — Tpy6a; 3 — Tpyda
Hurnmomunii npoekt OKP «bakamasp»
Tema “MopepHizallis yCTaHOBKHM BUPOOHHUIITBA CTUPOITY 3 PO3POOKOIO
TEIJI000MIHHUKA™

Buxonas crynent rp. JIH — 61. Cminsn 1.O.

KepiBuuk gou. Crenaniok A.P.

Oco06nMBy yBary HeoOX1JHO 3BEpHYTH Ha HACTYITHE:

— Ha TtexHoJyoriyHiii cxemi yctaHoBku OBOB’SA3KOBO wmatote OyTH
no3HaueHi nmotoku BiAnoBigHO 10 'OCT 3464-63, Ta amapatu (MamivHu
YU MEXaH13MH), 10 BXOJSATH /10 CKJIay YCTAaHOBKH;

— Ha CKIAJaJIbHOMY KpECIEHHI arapaTta HEOOXiJIHO PO3MICTUTH TEXHIYHI
BUMOTH JI0 amnapara (MalllMHU), TEXHIYHY XapaKTepUCTUKYy arapara
(MamMHM) Ta TaOIUIIO IITYIIEPIB;

— Ha CKJIaJaJdbHOMY KpPECJICHHI amapara HeoOX1JHO BKa3zaTh rabapwTHI,

NpUEAHYBaIbHI, yCTAHOBOYH1 PO3MIPU Ta BUKOHABYI.
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Ha kpecneHHsX AWIUIOMAHT TOBHHEH BUAUIMTH PO3MIPH BHKOHaBYl (Ti
PO3MIpH, K1 YTBOPIOETHCS ITiJT YaC CKJIAMATbHUX OTEPAIlii, Ta BETUINHHU SKUX MOXKE
OyTH MPOKOHTPOJIIOBATUCH — BUJIIT IITYLIEPIB NMPU MPUBAPIOBAHHI iX IO KOpIlyca Ha
JAHOMY €Talli, pO3TallyBaHHs ONOp MPH MPUBAPIOBAaHHI iX 10 0OMYAlKK HA JAHOMY
eTari Ta iHIe) Ta JOB1IKOBI pO3MIpH (10 HUX BIAHOCSATHCS BCI 1HIII PO3MIPH. B TOMY
YUCJI1 PO3MIPH, 110 MEPEHIIIITN 3 MONEPETHIX KPECIICHB ).

Hy6moBatu po3mipu Ha kpecieaHi SABOPOHEHO.

Po3mipu Bka3zyroThcsi B TOMY MiCI, J€¢ HAWOUWIBLII MOBHO PO3KPUBAETHCA
dbopma eneMeHTa.

[Ipu BkazyBaHHi po3MipiB HeoOx1qHO BukopucrtoByBatu MIHIMAJIBHY
KUIBKICTB 0a3 /U1 3MEHIIIEHHS BIIXWJICHHS I11]1 4aC MOHTYBaHHSI.

AHanoriyHi po3mipu (Hampukiag TOPU3OHTAIbHI BWIBOTH IITYLEPIB)
PEKOMEHTyEThCSI BKa3yBaTH BiJ] OJIHI€T Oa3u.

Po3mipu BkasytoTbest 0 Ti€i 0a3u, BIJHOCHO SIKOI MOKIIMBO TPOBECTH
BUMIPIOBAHHS MOTO 3HAYEHHS Ha MICLI MOHTYBaHHS, @ HE 3pYYHOCTI pO3TalllyBaHHs

Ha KpEeCJeHHI.

3a cnenudikariero amapar (MalmIMHA <YM CKJIQJalibHA  OJIMHMIIA)
OBOB’SI3KBO wmae 36uparuch, TOOTO MalOTh OyTH TMMO3HAYEHI BCI KOHCTPYKTHBHI
€JIEMEHTH, 110 BXOJATh Ha I[bOMY €Tall y BUPIO Ta MPpU HEOOXITHOCTI BCl KPIMUIbHI
€JIEMEHTH, 32 JIONMOMOTO0 SIKMX BUPIO Ma€ OJJHO3HAYHO 310paTUCh.

Ilin yac BukoHanHs creuudikamii B cepeaopuni KOMPAS_3D
3aCTOCOBYETHCSI aBTOMATUYHE CTBOPEHHS JIMCTA crienudikaiii Ta i po3autiB, 10 Ma€e
pociiichkoMOBHE MO3HauYeHHS Ha3B rpad Ta HaiimeHnyBaHb. JJOIIYCKAETBCS ne

3MIHIOBATH B HAJIAIUTYBAHHSX 11 HA3BU, BUKOPUCTOBYIOYM aBTOMATUYHI 11a0JIOHHU.

6.1 IIpaBuia opopmitenns cneun@ikamii 10 CKIATAIBHOT0 KPeCJIeHHS

Crenudikaiii € OCHOBHHM KOHCTPYKTOPCBKMM  JOKYMEHTOM  JUIS
CKJIaJJAJIbHUX OJIMHUIIb, KOMIUIEKCIB Ta KOMIUIEKTIB.

®opwma 1 nopsinok 3anoBHeHHs pernamentye: ['OCT 2.108-68.
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Y nmpukiani

cnenudikaii, Bianosinae Hopmam BcranoBiaeHuM ['OCT 2.104-68.

6.2 HAaBCACHO IIPHUKJIAaJd 3allOBHCHHA OCHOBHOI'O HaIIUCY

[Tpuknan 6.2
S| %] | Joonyura drongeln Dy 20016 CTIS16-67 | 2 |
S
- Wl iom| A dorurr | Jlodh | Jama /]H37065727007
S| Vapao |Amdyxob um_ | Jucm | /lucmob
é (ol \[aminob /(OH ﬁEHC[]mg | Ih/]'_l/ -(; T 2
§ /;//.//;ﬁg-//ﬂﬁ. Loxeuys /7 Y CD M XHB

Konupoban Dogpram - Aé

6.1.1 Po3aisam cneumndikanmii

HasBHICTP poO3aUTy MOTHUBYETHCA CKIAJOM BUPOOYy Ta OpraHi3ali€ro

BupoOHMIITBA. HaliMeHyBaHHS po3auly 3amucyeTbes B rpadi «HaliMenyBanHs» Ta

MiJKpecIoeThes (pukian 6.3)

Pozmimn: «/Joxkymenmauia», «Komnaexcu», «Cxradanbri oOuHuui», «/lemani»,

«Cmanoapmui supoou», «Inwi eupobu», «Mamepianuy ma « Komnaiekmu».

[Tpuknan 6.3

SRE s | /pume-

=SS Joo3HayeHue HaumeHobare S

S5 YaHLIe
Lokiyresmayus

b npureH.
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«JlokymeHTalis»
BHOCATh TOKyMEHTH, SIKi BXOASTH JO OCHOBHOTO KOMIUICKTY JOKYMEHTAITil
BUPOOY (CKIaoanbhe KpecieHHs, 2abapumHe KpecleHHs, (DVHKYIOHAIbHY cXemy,

MeXHIYHI YMOBU, NPO2PAMU | MEMOOUK)Y BUNPODYBAHD).

«Komiuteken», «CkiagajabHi oquHAIDY, «/leTanby

BHocATh KOMITIEKCH, CKIAfaibHI OJWHMIN, JeTami, SKi 0e3mocepeaHbo
BXOJSITh JI0 BUPOOY Ha 111i CTaaii BUTOTOBJICHHS.

[Topsimox BHECEHHS: 3a A0€TKOI0 3TiHO 3 NMO3HAYCHHSM YU 32 3POCTAHHIAM

uudp, 110 BXOSTh B TO3HAUYCHHS (TIpUKIaz 6.4).

«CranaapTHi BUpOOW»

BHocsaTe eneMeHTHM BUpOOYy, 110 BUTOTOBJISIIOTBCS 32 JAEpKABHUMHU
CTaHJIapTaMH, TaTy3€BUMHU CTaHJAapTaMHU, CTAaHIaPTaMHU M1IPUEMCTB.

[Topsimox BHeceHHs (Tipukian 6.5):

1) mo xaTeropisiM cTaHAapTiB (B OUTBII BarOMIMIUX IO MEHII BaroMilIux —
JACTY (I'OCT), I'CT (OCT), CTI);

2) no rpymnam 3a (PyHKIIOHAJIbHUM MpPU3HAYCHHSIM (IIIIIUITHUKHA, KPITAIbHI
€JIEMEHTH, eJIEKTPOTEXHIUHI BUPOOH 1 TaKe 1HIIIE);

3) B Me)ax KOXHOI rpyIu — B al(aBITHOMY 3pOCTaHHI Ha3B BUPOOIB;

4) B Mexkax KOXXHOT Ha3BU — 110 3pOCTAHHIO TO3HAYCHHS CTaHaPTY;

5) B MexXax KOKHOTO MO3HAYCHHS CTaHIApPTy — B MOYEPrOBOMY 3POCTaHHIO

OCHOBHHX NapaMeTpiB UM PO3MIPIB.

ITpuxnan 6.4
LOopoyrble equHLLbl
=
E LV 7 1/IM31602512007 Kapnijc 7
S L {2 Lziso2512007 Kapnic 7
L | 2 VH31 714 165.007 Apuika 7
K V4 |IH1 716165007 Apuika 7
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[Tpuknan 6.5

LmaxdapmHblie u3denus

fleph. npures

ok F400-03 (07 2675%6-90

ey HO0-L20 00T 287595-90

Unumwa 2 MIx 20 [T 2203476

bonm OC1-26-2037-96
M12x50

MZx120

[auka M12 OCT 26-2058-9%
[auka M2 OCT 26-204.1-9%6

WiN |~
ISILNIRAN

Lnpab N°

| [
SN L EN

«IHmi BUpOOW»

BHocaTh BUpOOH, SIKi 3aCTOCOBYIOTHCS HE 32 OCHOBHUMH KOHCTPYKTOPCHKAMU
JTOKyMEHTaMH (710 HUX MOXYTh BIJIHOCUTUCH MPUJIAIH, 00JaHAHHS, IO KYIUIIE€THCS
Ha 1HIIUX MIMTPUEMCTBAX K TO IBUTYHU, PEYKTOPH Ta 1HIIIE).

[Topsinox BHECEHHS:
1) 3a OTHOPITHICTIO TPYIL;
2) B MeXax Tpynu B aipaBiTHIN 4epProBOCTI Ha3B;

3) B Mexkax HalilMEHYBaHHS 3a 3pOCTaHHSAM MMapaMeTPiB YU PO3MIpiB BUPOOY.

«Marepianmw»

BnocsaTek Bci MaTepianu, 110 BXOJATh B BUPIO (CKJIaJ0B1 YaCTUHU BUPOOY, Ha
siki 1o3BojieHo HE BUKOHYBaTH KpeCIeHH).

o cnenudikamii HE BHOCATBCS marepianu, maca SKUX HE MOXe OyTu
BU3HaUeHa KOoHCTpykTtopoMm!!! Tlpukmanom moxke OyTv mMaca ApoTy (HAIUIaBIEHOIrO
MeTally) TpU 3BaplOBaHHI, Maca SKOr0O Ma€ BHU3HAYAaTUCh TEXHOJOIOM IO
3BapIOBAaHHIO, B IIbOMY BHUIIAJKY ii MOKHA 3a3HAYUTH B TEXHIYHMX BUMOrax Ha IOJi

CKIIAAAJIbHOT'O KPCCICHHA.
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[Topsimok BHECEHHS:

1) mo Bumam (4opHi, (epoMarHiTHi, KOJLOPOBi, OIAropoIHi Ta PiIKiCHI,
JIPOTH IITHYpH, IUIACTMACH Ta MpecMaTepiaiu, MarnepoBl Ta TEKCTUIbHI, MiHEpaJbHI,
KepaMiuHi, CKJIsHI, JaKu, ¢hapon);

2) B Mexax BUIY B ai(aBiTHIN 4eproBOCTI Ha3B;

3) B Mexkax HallMEHYBaHHS 3a 3pOCTaHHSM MapaMeTPiB UK PO3MIpIB BUPOOY.

«KoMIuiekTm»

BHoOCATh BI1IOMICTh €KCILTyaTallliHUX JOKYMEHTIB, BiJIOMICTh JOKYMEHTIB
JUISI PEMOHTY 1 3acTOCYBaHHS 3TITHO 3 KOHCTPYKTOPCHKHUMHU JOKYMEHTaMH,
KOMILJIEKTH, 10 BXOJISATh B BUPIO Ta yMaKOBKY JJig BUPOOY.

[TocninoBHICTh BHECEHHS:

1) BigOMICTH eKCIUTyaTalliiHUX JOKYMEHTIB, BIJOMICTh JOKYMEHTIB IS
PEMOHTY;

2) KOMIUIEKT 3MIHHUX YaCTHH,;

3) KOMIUIEKT 3allaCHUX YaCTHUH;

4) KOMIUIEKT IHCTPYMEHTY;

5) KOMITJIEKT yKJIaJaJIbHUX 3aCO01B;

6) 1HII KOMIUIEKTH (3rAHO 3 HaJaHUM HallMEHYBaHHSIM).

6.1.2 IIpaBuya 3anoBHeHHs rpa¢ cnenu@ikamii

I'paga «Popmar»

Bkasyetscs dopmar gokymentiB (3rimno mo ['OCT 3.301), mo maroTh
3amucane mo3HaueHHs B rpadi «llo3naueHHs .

SIkmo AOKyMeHTallisi BUKOHaHAa Ha JACKUIbKOX (opmarax, TO BKa3ylOTh

«(*)», a B rpadi «[Ipumitku» nepeniuyroTs Bel hpopmartu (npukiafg 6.6).
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Jlist netaneid, siki HE MarOTh KpeclieHHs BKa3yioTh «BK» (MoxniuBo muiie
KoJu mpocTta (opma, a KoHGIrypaiis AeTali TMOBHICTIO PO3KPUBAETHCS B Tpadi
«HaitmenyBanus» un «IIpumiTkax»)

Hnsa posauniB «CrangapTHi BuUpoOw», «lHmi Bupobw», «Marepianmy HE

3AIIOBHIOETDBCSI.
[Tpuxnan 6.6
1HE o Haumerob s |/puree-
als| € 03HAHEHLE laumeHobare Sl W
§ JloKkyMeHmayus
AR /H31065 135007 (b LknadanbHe Kpec/1eHHs
[} /H31065135.001 A2 (XEMa PUHKUIOHAbH *TAO A3
I'pada «3ona»

BkasyeTbcs mo3HaueHHST 30HH, B SKiH 3HAXOIUTh HOMEp TO3MILii 3arricaHol
ckinagoBoi yactuau (JIMIIE TTPU po36uBanHI 1MOds KpeciaeHHS HA 30HU 3T1IHO
['OCT 2.104-68 — mnpuxmag 6.7 ). Y npukiami 6.8 TpeacTaBICHO IpaBHIIa
3amoBHEHHS Tpadu.

[Tpuknan 6.7

20 26 28 ZA

v 1t B M
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[Tpuxnan 6.8

0e3nocepeHbO BXOASTh Y BUPIO.
s pos3ainiB «JlokymenTanis», «Kommiektn»y HE SAITIOBHIOIOTD.
Homepu no3utii marots it I10 3POCTAHHIO.

B LmaHdapmrsle u3denus
i J|| 7 Mpovnoka H400-03 1007 267896-90
1 |2 Oneys HO0-L20 (00T 26759390
I'padga «Ilo3.»
BKﬂByeTBC}I HOpSII[KOBI/Iﬁ HOMCp CKJ'I&I[OBO'I' qaCTHUHHU BI/Ip06y, 1o

JlommyckaeTbesi  «pe3epByBaTH»  ACKUIbKA MO3ULIA  MICHsS po3auTy
(mpuknan 6.9).
[Tpuxmnan 6.9
S Leman
=
% 8 |/IH31065121204 [lpoknacka 2200
= INIF31065121205 [lpoknacka 2600
S
S
=
S
N LmaxdapmHsle u30e/us
% 4 Joenyuwa gnowyeba 0y 20016 (TTF51-5-63
= 13 Prareys [OCT 12821-80
g 14 Dy 20-16
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I'pada «Ilo3HauyeHHA»

Jnsa po3niny «JlokyMeHTallis» — MO3HA4YEeHHS JOKYMEHTIB, IO BHECEHO [0
cnienudikarti.

Hust po3mimiB  «Kommiekcn», «CkmamanpHi — ogwHUINY,  «Jletami»,
«KoMmnektu» — MO3HAYeHHS OCHOBHOTO KOHCTPYKTOPCHKOTO JOKYMEHTa Ha Iil
BUPOOH.

Hnsa po3auniB «CrangapTHi BupoOm», «luim BupoOm», «Martepiamm» — HE
3AITIOBHIOETHCHAL.

[Ipn BUKOHAHHI JOKyMEHTalli Ha CTaHJApTHUN BUPIO, MOKe BKa3yBaTHCh
Mo3HauYeHHsS 1i€i gokymeHTamii (mpukian 6.10). Ile mMoxkiauBO, KOJM Ha caMOMY
BUPOOHMIITBI BUTOTOBJISIOTh JAHUW CTaHAAPTHUN BUPIO, N7l 4Oro MoTpiOHa poboua
JIOKYMEHTAIIIsI.

[Tpuknanx 6.10

LmaHdapmusle u3denus

{pab NP

[auka M2 OCT 26-2061-% | 4

)/4 975316001 [auka M2 OCT 26-2056-% | 2
7]

I'pada «HaiimenyBaHHsD»

s po3niny «JlokymeHTallis» — Ha3By IOKYMEHTIB, SIKi BXOJTh B OCHOBHUM
KOMIUIEKT JokymeHTalii BUpoOy (Ckradanvhe xpecnenus, labapummue KpecieuHs,
Cxema enexmpuuna, I[losichiosanvha 3anucka).

Hnsa  posnutie  «Kommexken», «CkiananbHi — oguHULDY,  «[leramiy,
«Kommnektn» — HallMeHyBaHHsI BUpOOY, aHAJIOT14HE 10 HallMeHyBaHHS 3 OCHOBHOI'O
KOHCTPYKTOPCHKOTO JIOKYMEHTa Ha 1iel BUpiO.

Jnst  neraneil, Ha sKI HE pO3POOJSIOTHCS KPECHEHHS, BKa3yHOThCS
HallMEHyBaHHS, MaTepiaj Ta po3Mipu, HEOOX1TH1 /I BUTOTOBJICHHS.

Jist poznuty «CtangapTHi BUpoOr» — HaMEHYBAaHHS Ta YMOBHE MTO3HAYEHHS
3TiTHO 3 CTAaHAAPTOM Ha BUPIO.

Hnsa po3ainy «lHmi BupoOu» — HallMeHyBaHHS Ta yMOBHE ITO3HAYCHHS
BUPOOIB 3TriAHO 3 JOKYMEHTAMHM Ha iX MMOCTaBKY.
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Jns pozniny «Martepianu» — TIO3HAUYCHHS MaTepiajiB, BCTaHOBJIECHE B
cTaHaaprax abo TEXHIYHUX yMOBaX.

VY npuxnaai 6.11 HaBeneH1 mpaBuia 3aIOBHEHHS Ipadu.

I'paga «Kinb.»

st po3ainy «Jlokymenramis» — HE 3SAIIOBHIOETBCSI.

s po3ainy «Martepianu» — 3arajbHa KUJIbKICTh MaTepialliB Ha OJWH BUPIO,
mo crenudikyeTses. J[omycKaeThCs 3amuc OJUHUAIL BHOCUTH B Tpady «IIpumMiTkm»
(mpuxnazn 6.11).

JInst 1HITUX pO3AUTIB — KUIBKICTh CKJIaJ0BUX YaCTHH Ha OJIUH BUPIO.

I'pada «IlpumiTkm»

BHocsThest  momaTkoBl  BIAOMOCTI  JUisl  TUJIaHYBAaHHS Ta  Oprasizarlii

BUpOOHMIITBA (TIpuKIaz 6.11).

[Tpuknanm 6.11

S Jeman
& By | 7 1/IHZ1 7541210071 T 20052 XGHOTTT 652K89) | 10 V14 7z
[lpowue uzdenus
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/ PexoMeHaauii o0 NOpsiAKy 3aXucTy AMIUIOMHOIO NMPOEKTY

7.1 IlopsioK AOMYCKY 10 3aXUCTY AUIIJIOMHOIO NIPOEKTY

[Ipouienypa Ta MOpsSAOK 3aTBEP/KEHHS JUIUIOMHOTO MPOEKTY 1 JOMYCKY /10
3aXUCTY BIJJOYBa€ThCS 32 HACTYITHOIO CXEMOIO:
- TMepeBipKa BIAMOBIIHOCTI 3a3HAYCHOI TEMH JUIUIOMHOTO MPOEKTY, TeMl BKa3aHii y
Hakasl, Mpo 110 CBIAYMTH MIANKUC BIANOBIIAIBHOTO MO Kadeapi Ha TUTYIbHOMY JIUCTI
MOSICHIOBAJIbHOI 3aITMCKH;
- TepeBipKa KEPIBHUKOM JUILIOMHOTO MPOEKTY BCIX PO3JLIIB Ta KPECIEeHb, PO 1110
CBIIYaTh MIJNUCH KEPIBHUKA Ta CTYJEHTa y ILITaMIax MOSCHIOBAJIBHOI 3alUCKH,
KpecJeHb, cienudikariii;
- TIepeBipKa KEPIBHUKOM JUIUIOMHOTO MPOEKTY BUKOHAHHS BIIMOBIIHUX PO3JAUIIB 3
OXOpPOHU Tpali, €KOHOMIKH, TEXHOJIOT1l MalIMHOOYAyBaHHS Ta aBTOMAaTH3allll PO
10 CBIIYUTH MIMUCH HA TUTYJILHOMY JIMCTI TIOSICHIOBAJIBHO1 3aIUCKHU;
- TMepeBipKa KOPEKTHOCTI TMepekiany pedepaTy Ta BHUCHOBKIB BHKJIaJadyaMu
1HO3eMHOT MOBH, TIPO CBIAYMUTH MIAMKC BUKJIaJa4ya Ha JUCTaX 3 MEePeKIaioM;
- TepeBipKa BIJMOBIIHOCTI MPOEKTY MIIOYMM HOpPMaM, MPO IO CBIAYUATH MiAMKC
NEPEBIPSIOUOTO 3 HOPMOKOHTPOJIIO Yy BIAMOBIAHIA rpadil KaleHAApHOTo IIaHy-
rpadiky Ta y INTaMIIaX MOSICHIOBAJIbHOI 3aIlMCKH, KpECIeHHb, crnerudikami (Ha
HOPMOKOHTPOJIb TIPEJICTABIIIETHCS TOBHICTIO 3aBeplIeHUWii NMPOEKT 3 IOBHHUM
odopmiieHHSIM IrpadivyHOT Ta TEKCTOBOI YACTUHH);
- MPOXOKCHHSI TIOTIEPEAHBOTO 3aXKUCTY y MPECTABHUKIB KOMICIH Clietiami3ariii;
- OoJiepKaHHS BIATYKY Ta peIleH3ii BiJ KepIBHUKA JUILUIOMHOTO MPOEKTY Ta BiJ
pEIEH3EeHTA BIAMOBIIHO (II€H €Tar BUKOHYEThCS KEPIBHUKOM JUTIIIOMHOTO TIPOCKTY);
- 3aTBEP/DKCHHS JUIUIOMHOTO TPOEKTY 3aBiayBaueM Kadeapu, Mpo IO CBIAYUTH
MIAMUC 3aBiayBada kKadeapu (3aMiCHMKA 3aBigyBaua Kadeapu) Ha TUTYJIBHOMY

JIUCTH.
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7.2 Tlopsigok 3axMCTy /[AUIJIOMHOTO TMpoeKkTy Ha Jlep:kaBHii

eK3aMeHaliiHId KoMicil

3a yMOBH TIOBHOTO 3aTBEP/KEHHS JTUIJIOMHOTO TPOEKTY, CTYISHT
JIOIyCKaeThes 10 3axucTy voro nepen JEK.

[Tin yac 3axucTy CTYAEHT MOBHHEH CTHUCJIO (JI0 7-MU XBWJIMH) JIOT1YHO M
apryMEHTOBAHO BUKJIACTH aKTYaJbHICTH JIaHOI TEMH, METY Ta 3a/adi SKi CTaBHJIUChH
1] Yac BUKOHAHHS JMIUIOMHOrO TpoekTy. Ilix "ac jgomoBizi HEOOXiTHO YHUKATH
3arajibHUX CJIiB, 0€370Ka30BUX TBEPAKEHb, TABTOJIOTI].

3MICT JOTOBII ITPHU 3aXUCT1 JUIJIOMHOTO TIPOEKTY Tependayac:

—  3a/Ja4l Ta METH JOCTI/DKCHHS, aHaJ3 CTaHy pilleHHs npobieMu (3aaadi) 3a
MaTtepiaiamMu BITUYM3HSIHUX 1 3apyODKHHMX IyOiKaliid, oOIpyHTYBaHHS I[IEeH
JIOCIIIIKCHHS

—  BHKJIQJICHHS OTPUMaHUX PE3yJIbTaTiB;

—  ONUC NPUHLMITY POOOTH YCTAHOBKH Ta PO3pOOJIIOBAHUX alaparis;

—  BUKIQJICHHS IIOBHOIO TIepeliK poOIT, BHUKOHAHMX [JI JOCSTHEHHS
TIOCTABJICHUX 3a/1ad Ha MPOSKTYBAaHHS, Ta PE3YIbTATH 1X BUKOHAHHS (OCHOBHI
pPO3paxyHKOBI  BEIMYMHH, IMATBEP/KCHHS YMOB  MIITHOCTI, CTIHKOCTI,
oJIep>KaHU eKOHOMIYHHM €EeKT Ta 1HIIIE).

—  (¢opmyroBaHHs 1€l IO MOJIepHi3allii 00JaJHAHHS Ta BUCHOBKH.

—  ampoOallifo OTpUMaHUX PE3yNbTATiB 1 BUCHOBKIB Yy BUTJIAMI MyOmikariii y
HAyKOBUX OKypHaiax 1 30IpHMKaXx 3 OOOB’SI3KOBUMH pe3yJibTaTaMu
pEleH3YBaHHsI, MATEHTIB (3as5BOK) Ha BUHAX1]l, KOPUCHY MOJIENb, POMUCIIOBHIA
3pa3oK TOIO, JOMOBIEH Ha HAYKOBUX KOH(EpeHIsx (He HUXK4Ie
(baKyJIbTETCHKOTO PiBHS).

[Tim wac momoBiml CTYyIEHT MOBHHEH OOOB’SI3KOBO IOCHJIATHCS HAa aBTOPIB
(criBaBTOPIB) 1 IXKEpea, 3 IKUX BiH 3alI03UYMUB MaTepialid a00 OKpeMi pe3yJIbTaTu.

[Ticns nonosiai uinenu JAEK 3a1at0Th NUTaHHS M0 JUIIJIOMHOMY MPOEKTY, 1110
MOXYTh CTOCYBAaTHCh SK TEKCTOBOI YacTHHM (METOJIMKH pPO3PAaXyHKIB, BHUOIp

MaTtepialiB 1 Take iHie), rpadiunoi yactunu (opopmiieHHs crerudikaliiii, KpecleHb
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1 Take IHIIE), TaK 1 B3araji TEXHOJIOTll YM MOJEpHi3allii, ISl MiATBEPKESHHS
PO3yMIHHS CTYJICHTOM TIPOIIECY Ta 3acaj IUILIOMYBaHHS.

SAKICTh 3aXHUCTY KOMICISl OIIIHIOE 33 YOTUPHbOXOATBHOI CUCTEMOIO (BIIMIHHO,
no0pe, 3aJI0BLIBHO, He3a10B1IbHO) 1 omiakoto ECTS (A, B, C, D. E, F).

Pesynbratu 3axucty omiHIO0THECA 30 100-0aIbHOIO MIKAIOKO:

— «BIAMIHHO», TIOBHA BiNOBiAb (He MeHIe 90% mnoTpiOHOI iHDOpMaIi) —
95...100 Gamnis;

— «mo0pe», JOCTaTHHO TOBHA BIANOBIAb (HE MeHe 75% moTpiOHOT
1H(opMailii abo He3HauH1 HETOUHOCT1) — 94...75 Ganis;

— «3aJI0BUILHO», HEMOBHA BiANOB1b (He MeHIe 60% moTpiOHOI 1H(OopMalli
Ta JesKl TOMUIKK) — 74...60 OGais;

—  «HE3aJOBUIBHO», He3agoBLIbHA BiAmoBigsr — O Oams. OiiHKa
«He3anoBuIbHO» (F) BUCTaBNse€ThCS 32 BUKOPUCTAHHS (IUIariaT) MaTepiasiiB 1HIIUX
CTYJEHTIB a00 TpH MOBHIN HE3ATHOCTI CTYJEHTa 3aXWCTUTU OCHOBHI IOJIOKEHHS
MIPOCKTY.

banu nepeBoASITHCS A0 3a71IKOBOT OIIHKH 3T1AHO 3 TaOIHIICHO:

Tabnuis nepeBeieHHs] PEUTUHTOBOT OI[IHKY 3 HaBYAJIbHOI quctuIuiing RD:

R Omuka ECTS Tpanuiiiina orinka
95...100 A BIJIMIHHO
85...94 B noope
75...84 C
65...74 D
3a10B1JIBHO
60...64 E
RD <59 Fx HE3aJOBUILHO

Pesynbratu oOrosomryroThCsi MiCHs 3aXHCTy BCIX NPOEKTIB Ha LbOMY
3aciJjaHHi.

30pornrypoBaHa TOSICHIOBaJbHA 3amycka (B KIHI 3alMUCKH TICHS JOJATKIB
H1AMIKMBAIOTHCS crienuiKallii 10 CKIaJalbHUX KPECIEHb) Ta KPECICHHSI BKIa1al0ThCs

JI0 TIATKK Ha THTYJIbHY CTOPIHKY K0T HAKJICIOETHCS TUTY IbHMI JHCT ([JJomaTok M).
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Ha BHyTpimHi#i CTOpOHI Manmku po3MilyroTh «Omnuc BKJIaAEHbY», MPUKIIAT
oopmitenns sikoro HaBeaeHo B JIOJJATOKY H a6o [1, crop. 141-143].
JlunmoMHUN MPOEKT 31aeTbesi B apxiB kadpenpu MAXHB Ha 306epiranns,

eJIEKTPOHHA BEPCisl MPOEKTY 3/1a€THCS BIANOBIIAILHOMY IPEICTAaBHUKOBI Kadeapu.
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1. Mapuecbkuii B.M. KoHCTpyKkTOpCchbKa JOKyMEHTalllsl KypCOBHX 1
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3ABJAAHHA
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1. Tema mnpoekTy: «MogepHizalisi YCTaHOBKM yTHII3alli HadTomIamMiB 3
pO3pOOKOI0 IEHTPUDYTH, arapaTy 3 MIIIAIKOI0 Ta puboitiepa»

kepiBHUK poekTy Cemincbkuil O.0O. KaHAUAAT TEXHIYHUX HAYK, JTOLEHT

3aTBEp/KEH1 HAKa30M MO yHIBEpCUTETY Bix “ 7 2012 p. Ne

2. Tepmin nonanus crygentom npoekry: 30 ciuns 2013 p.

3. Buxigni nani no mpoekrty: IlpoayktuBnicts yctaHoBku 10 kr/c (36 T1/ron)
ounnieHoi HapTu. Temneparypu Boau: Ha Bxoal B puboitnep — 291 K, nmapu Ha
Buxomai 3 puboinepa — 333 K; temmneparypa B mimaniii — 373 K-383 K. Tuck B
peakrtopi 0,1 MIla. Bmict neemynbratopis — 5 - 10%.

4. 3MICT MOSICHIOBAJILHOI 3aIIUCKH:

a) OCHOBHA 4YacTHUHA: OOIPYHTYBaTH BHOIp KOHCTPYKIIH puOoiiepa, amapary 3
MIIITATKOIO Ta MEeHTpU(Yru, BUKOHATH PO3PAXYHKH, IO MiATBEPKYIOThH
mpane3laTHICTh  Ta  HAAIMHICTh  KOHCTPYKIIM, a camMe, TEXHOJOTIYHHM,
napaMeTpUYHUN, KOHCTPYKTHBHHM, TIAPaBIIYHUNA PO3paxyHKH, PO3pPaxXyHKH Ha

MIIHICTB 1 HaJIIMHICTh €JIEMEHTIB KOHCTPYKIIIH IIUX anaparis;
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0) eKOHOMIYHA YacTWHA: OOTPYHTYBAaTH MOJCPHI3AIliI0 YCTAHOBKHA Ta OIIHHUTH ii
€(hEeKTUBHICTB;

B) OXOpOHA TIpalli: TPOBECTH aHAJI3 IIKIIJIMBUX Ta HEOE3NMEUYHUX BUPOOHUUUX
(dhakTopiB, SIK1 MOB’sA3aH1 3 EKCILIyaTalll€l0 YCTAaHOBKH, 3alPOINIOHYBATH 3aX0JIU 1010
oOMeKeHHsI X Jii, BUKOHATH BIAMOBITHI pO3paxyHKH, BUKIACTH OCHOBHI MpaBuiia
Oe3neyHoi eKciulyaTalii YCTaHOBKM Ta il 0OCIyroByIOUOTO MEpCOHALY Yy
HAJ3BUYAHUX CUTYaIlisX;

I) YaCTUHA AaBTOMAaTHYHOTO KEPYBaHHS: CKJIACTH Ta OOIPYHTYBaTH CXEMy
aBTOMATHU30BaHOT'O KEPYBaHHS YCTAaHOBKOIO; CKJIACTH CHENM(IKAILI0 MPHUIAIIB, IO
KOMIUIEKTYIOTh CXEMY;

1) TEXHOJIOTISl MAaIIMHOOYTyBaHHS: pO3pOOUTH MapIIPyTHI KapTH BUTOTOBJICHHS BiCl
OMOPHOI CTaHUIi CyIIapKHh, BUKOHATU PO3PAXYHKU PEXKUMIB pPi3aHHA, PO3POOHUTH
MPUCTPI JJIs1 CBEPAJTIHHS.

5. llepeqaik rpadiunoro Marepiany (i3 3a3Ha4YeHHSIM  00OB’SI3KOBHX
KPeCJIeHUKIB, IUIAKATIB, MIPe3eHTaliidl TOII0): MPUHLIUIOBA CXEMA YCTAHOBKHU —
Al, cxema aBTOMaTHYHOTO KepyBaHHA — A1, cKIafanbH1 KpecleHHs: puboitiep — Al,
amapar 3 IepeMIIIyIoYUM MpUCTpoeM — A2x3, kopnyc — A2, kpumka — A2,
ueHtpudyra — A2x4, porop — A2x3, 3arymka — A3, KoHAYKTOp — Al, UTroCcTpais
TEeXHIYHOI i71ei maTeHty — A3.

6. KoHcyJabTaHTH po3ijiB NPoeKTy

[pizBumie, ITignuc, nata
Pozmin IHII[IaJIA Ta [M0caaa | 3aBAAHHSA 3aBIaHHSI
KOHCYJIbTaHTa BUIAB TIPUITHSB

Oxopona mpami Ta  Oesneka B | Koryn .M.
Ha/I3BUYAMHUX CUTYaIlsIX
OuikyBaHi TexHiko-ekoHoMiuHi | boknan H.C.
NOKA3HUKHU 3aCTOCYBaHHS YCTAHOBKHU
TexHosoris BUTOTOBIEHHs 3ariaymku | Marasiii [1.M.
JIIOKa TeMI000MIHHHUKA
ABTOMaTUYHUN KOHTpOJIb 1 KepyBaHHs | CamconoB B.O.
IIPOLIECOM

7. lara Buaayi 3aBanannst 01 Bepecus 2012 p.
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imeni ITOPSI CIKOPCBKOTI'O ”
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CryneHt

(miamnmc)
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Homarok I

3pa3ok «BeTynmy» 10 AMIJIOMHOIO MPOEKTY

Beryn

OuncTtka HadTOmIIAMYy Ta BIAHOBJICHHS 3 HHOTO HA(PTH MOCTYIIOBO HaOyBae
MOMITHOI aKTyaJIbHOCTI, Ha TJi TMOCTIHHOTO 301bIIEHHS MOTPeO y HAQTOMPOIyKTaX
Ta MOCTYMOBOTO 3MEHIIEHHS 3amacy HapTu y cBiTi. Po3poOKka TEXHOMOTIYHUX CXEeM
Ta METOJ/IB OYUCTKH HA(TOLLIaMy aKTUBHO BEIETHCS MPOMUCIOBO PO3BHUHYTUMU
KpaiHaMH CBITY.

MeTor0 J1TaHOrO JTUIUIOMHOTO TMPOEKTY € MOJEpHI3allisl YCTAaHOBKM OYUCTKHU
HadTONUIaMIB JUIsl TOTpEeO Cy4acHHX BUPOOHUIITB Ta CIOXKKBAuiB. 3 IIIEI0 METOIO
nepea0ayeHo BUKOHAHHS HEOOXITHUX PO3PAXyHKIB amapara 3 MepeMillylouuM
OPUCTPOEM Uil TPUTOTYBAHHS CYCHEH3li 13 CyMilll JeeMyibratopa, BOAU Ta
HadTonuiaMy, UEHTpUYru ans po3auieHHs HadTh, TBepaoi (a3u Ta BoaU Ta
KU ATWJIBHUKA JJ11 BHUPOOJIEHHS TMapv, 3a JOMNOMOIOI0 $KOTO MiJIrPiBa€ThCs
CYCIIEH315 Y IEPEMIIIYI0UOMY MPUCTPOI.

PoGotra BKIIOYae aHal3 TEXHOJOTYHOIO MPOIECYy 3 ONHCOM Ta
OOTpyHTYBaHHSIM OOpaHMX KOHCTPYKI[IM amapariB Ta iX MiCIle B TEXHOJIOTIYHIN
CXEeMi, TEeXHIYHI XapaKTepUCTHUKA OCHOBHMX amapariB YCTAaHOBKH, OMHC Ta
OOTpYHTYBaHHSI 0OpaHUX KOHCTPYKIIIM amapaTiB Ta iX MiCIle B TEXHOJOTIYHIN cXeMi,
KOHCTPYKIIii 1 MPUHIMI il arapariB, OCHOBHUX CKJIaJaJIbHUX OJWHHUIIb Ta JCTaJeH,
MOPIBHSHHSA OCHOBHHMX TIOKa3HHUKIB OOpaHMX KOHCTPYKIIIA 3 aHajioramu, BHUOIp
MaTepiaiaiB eJIeMEHTIB KOHCTPYKI[i amapariB, MAaTCHTHUN OIS KOHCTPYKITIA
OCHOBHOTO 00JIaJHAaHHSI YCTAaHOBKHU, MPOBEICHHS PO3PAXYHKIB, IO MiATBEPIKYIOTh
npare3aTHICTh Ta HAAIMHICTh KOHCTPYKIIN anapaTiB, OXOpOHY Mpalll Ta 0e3MeKu B
HaJ3BUYAHHUX CUTYaIlIIX, PEKOMEH/Iallil 1010 X MOHTa)Xy Ta €KCILIyaTallli, piBeHb
cTaHAapTu3aiii Ta yHiQIKalii, BU3HAYEHHS OYIKYBaHUX TEXHIKO-€KOHOMIYHUX
MOKa3HUKIB 3aCTOCYBaHHS YCTAHOBKH, PO3POOKY Ta OIHUCAHHS TEXHOJIOTTYHOIO
Ipoliecy BUTOTOBJICHHS J€Tall (3arjiyllka) Ta CXeMH aBTOMATHYHOI'O KEpyBaHHS
TEXHOJOTTYHUM MPOLECOM YCTAaHOBKH.

3aBnaHHs Ha JUIUVIOMHHUI TNPOEKT oxaepkaHo BepecHi 2012 poky mix 4ac

MPOXOKEHHA nepenaurioMHoi npaktuku B [ITT® HAH VYkpainu.

ADK.

JIH31.066614.001 I13

3MmH. | Apk. Ne 1oKVM. [Tinmc | ata é"l




Homarok J{
3pa3oK TUTYJIBLHOIO JIMCTA MOSICHIOBAJIBLHOI 3aANIMCKH TUIIJIOMHOIO MPOEKTY

HAIIOHAJIbBHUM TEXHIYHUI YHIBEPCUTET YKPATHA
“« KHIBCbKU MOJITEXHIYHUMA THCTUTYT
imeni ITOPSI CIKOPCBKOTI'O ”
InxenepHo-ximiuynmii pakyabTer

Kadenpa mammn Ta anapariB XiMivyHuX | HadTONEpPepOOHUX BUPOOHUIITB

HOACHIOBAJIBHA 3AIIMCKA
A0 JUIIJIOMHOTI'O ITPOEKTY

OCBITHBO-KBaJT1(DIKAIIHHOTO PIBHS «CHEIATICT»
3i cmeniaabHocTti: 7.05050303 OOmaHaHHS JTICOBOTO KOMIUICKCY

Ha TeMmy: MoaepHi3auisi yCTAaHOBKH yTHJIi3anii HadToumiamis 3 po3po0Koro
HeHTPU(yYru, anapary 3 MillIaJIKOK Ta pudoijiepa

Kuis — 2013
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Honarok E

3pa301c BHCHOBKIB A0 NUIIVIOMHOTI'0 ITPOEKTY

BucnoBku

VY IUIIIOMHOMY MPOEKTI MOJIEPHI30BAaHO YCTAHOBKY OYHCTKH Ha(TO ILIaMiB.
[IpoBeneHO OmMUC TEXHOJOTIYHOTO TMPOIECY OYHCTKH HadTolIamy, Miiopanuit
puboiinep, amapat 3 MEepeMilIyIOYUM MPUCTPOEM Ta IeHTpUudyra, BUOpaHO TEXHIUHI
XapaKTepUCTUKH IUX arapariB, OOIPYHTOBaHO OOpaHi KOHCTPYKII araparis,
IPOBEJCHO NMAaTEeHTHUH MOILIYK, PO3pOOJIeH! 3aX0H, 10 J0 BUMOI OXOPOHM Mpalli,
MPOBEJCHO PO3pPaxyHKH, IO MIATBEP/KYIOTh Npale3laTHICTh Ta HaAIHHICTD
YCTAaHOBKM Ta amnapariB, YaCTWHAa PO3PAXYHKIB BUKOHAHA Yy BHIJISAl MHpOrpaMm 3
OMKMCOM METOJIMK PO3PaXyHKIB, MOJIAHO PEKOMEH/Iallll 3 MOHTAXY Ta eKCILUTyaTallli,
BU3HAYEHO OYIKYBaHI TEXHIKO-€KOHOMIYHMX TIOKa3HHMKH, OI[IHEHO pIBEHb
cTaHaapTu3aiii Ta yHidikaiii po3po0IIOBaHUX arapaTiB, MPOBEACHO PO3POOKY
TEXHOJOTIYHOTO  MpOILIECY BUTOTOBJIEHHS  JeTail  (3amiymka) Ta  CXEMHU
aBTOMATUYHOT'O KEPYBAHHS TEXHOJIOTTYHUM MPOIECOM YCTAaHOBKH.

B mpoBeneHo MojepHi3alil0 yCTAaHOBKM OYHCTKA Ha(TOULIaAMy IUIIXOM
BCTAHOBJICHHSI TPYOHUX €JIEMEHTIB y TpyOu puboiisiepa. Y pe3yabTaTi MOJAEpHI3aLii
3pocia 3arajibHa MPOAYKTHUBHICTh YCTAaHOBKM, IO JaJI0 €KOHOMIYHUM €(eKT y
po3mipi 289418 rpH. Ha piK.

I'padiuna yacTHa CKIIaNa€ThCA 3 ECATU KpECIeHb B IEpepaxyHKy Ha hopmar
Al. BukoHaHl KpecleHHS CXeMH YCTAHOBKM  yTWJi3auii  Ha@TOLLIaMIB,
dbyHKIlIOHATbHA CXeMa aBTOMAaTu3allii, CKIaJaJdbHI KpecieHHs puboumepa,
KPECJICHHSI amapary 3 NEepeMilllylouuM IMPUCTPOEM, HOTO KOPIyCY Ta KpPHILKH, a
TAaKOX KpPECJCHHsSI LEHTPU(YTH, MPUCTOCYBAHHS [JIsl 3aKPIIUICHHS 3arjiyliKd Ha
Bepcrari. Jo ckiaganbHUX KpeciieHb CKIaJeHo crenudikarii.

3a pesyabTaramMu poOOTH OTPUMAHO JCKJIapalliiHUi TAaTeHT YKpaiHu Ha
KOPHUCHY MOJENIb TEIUIOOOMIHHMKA Ta OIyOJiKOBaHO JBi Te3W JOMOBiACH Ha

BceykpaiHchkux KOH(pepeHIisaX.

Ank.

JIH31.066614.001 113

3vu. | Ank. No nokvMm. TTinnuc | /Tata

115
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BbIBOABI

B nunioMHOM TpoeKTe MOJEPHU3UPOBAHO YCTAHOBKY OYHUCTKH HedTu
nutamoB. [IpoBeneHo onucaHne TEXHOJIOTMYECKOTO MPoliecca OUUCTKU HedTenriama,
nonoOpaHHBI  puOOMep, ammapaT ¢ [EePEMEIIMBAIOIIUM  YCTPOHCTBOM U
HeHTpudyra, BHIOPAHO TEXHUYECKUE XapAKTEPUCTUKH ITUX aIllapaToB, 000CHOBAaHHO
BbIOpaHbl KOHCTPYKIIMM ammapaToB, MPOBEACH MATEHTHBIM MOWCK, pa3paboTaHbI
MEpOTpUATUS, C TpeOOBAaHUSMHU  OXpaHbl  TpyJda, MPOBEACHBI  PACUETHI,
NOATBEpPKAAIOIME PabOTOCHOCOOHOCTh M HAJIEKHOCTh YCTAaHOBKM M anlaparos,
YacTh PACUYETOB BBINOJHEHA B BUJE MPOrpaMM C OMMCAHUEM METOJIUK pPacyeToB,
JAHbl PEKOMEHJAIMM 10 MOHTaXy H JKCIUTyaTalldd, ONPEACIICHbl O0XKUJIaeMbIe
TEXHUKO-DKOHOMHYECKMX TIOKa3aTeid, OLEHEH YPOBEHb CTaHAApTH3alUUu H
yHUUKAITTT pa3zpabaThiBaeMBbIX anraparos, MIPOBECHA pa3paboTka
TEXHOJIOTUYECKOT0 MpOIecca HU3TOTOBJCHHS JeTaiu (3ariylika) W CXEMBI
aBTOMATHUYECKOT'0 YNPABJIECHUS TEXHOJOTUYECKUM MPOLECCOM YCTaHOBKH.

B mpoBegeHa mojepHU3anus YCTAaHOBKM OYHCTKM HedTenuiama ImyTeM
YCTAaHOBJICHHUSI TPYOHBIX DBJEMEHTOB B TpyObl puboinepa. B pesynbrare
MOJICpHU3AIMU BO3pocia o0uiass NpPOU3BOAUTENBLHOCTh YCTAHOBKHM, 4YTO Jajio
skoHOMHUYeCcKui AhdekT B pazmepe 289418 rpH. B roj.

['padrueckas yacTb COCTOUT W3 JAECIATH YEepTEXKEH B mepecyere Ha dopmar
Al. BBINOJHEHHBIE YEpPTEX U CXEMbl YCTAHOBKU YTHIM3AIMK He(dTenIamMmos,
GbyHKIIMOHATBHAS CXeMa aBTOMAaTH3aIlMU, COOPOUYHBIC YEPTEKHU pUOOiIepa, YepTeKU
anmapara ¢ MepeMENIMBaIOIIUM YCTPOMCTBOM, €ro KOpIyca M KpPBIIIKHA, a TaKXKe
YEPTEeXKU HEHTPUPYTH, TPUCTIOCOOTICHUS TSI 3aKPETUICHHMSI 3arTyIIKy Ha cTtaHke. Jlo
COOPOUYHBIX YEPTEKEN COCTABJICH CHELU(PUKALINH.

[To pe3ynbraram pabOTHI TIOJYYEH ACKIAPAIMOHHBIN TMAaTeHT YKpawHbI HA
MOJIC3HYIO MOJIENIh TEMJI0O0OMEHHUWKA W OIyOJIMKOBAaHO JBa TE3WCa JIOKJIAJOB Ha

BceykpanHckux KOHQEpEeHIIHSIX. .

Apk.
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Conclusion

At the graduation project of education and qualification level of "bachelor"
"Modernization shell and tube heat exchanger for cooling the ethanol,” developed a
horizontal shell and tube heat exchanger for cooling the ethanol.

As a result of the graduation project was made a description of the process,
select the type of evaporator, a choice justified by the design staff, carried out
comparing the performance of the developed design and unique, patent search done,
developed recommendations for the protection of labor, made calculations,
confirming the efficiency and reliability of the design: parametric, diameter nozzle, a
cylindrical shell, elliptical cap, tube sheet, thermal insulation and hydraulic
recommendations for installation and operation, defined level of standardization and
unification done a feasibility study of modernization. Part of the calculations made in
the programming language Basic.

The graphical part is made in the COMPASS environment - 3DV10 and
consists of a set of concept - Al, assembly drawings: evaporator shell tube - A1 body
- Al, cover the left - A2, the cover right - A2 collector - A2. For assembly drawings
made specification.

During the period of execution of work submitted two applications for utility
model, aimed at the intensification of heat exchange in the evaporator and the quality

of the installation as a whole.

Apk.
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Homarok K

3pa3ok KajeHaAaApHUH IIAH-TPadiK HA JMIVIOMHUHA IPOEKT

KAJIEHJAPHUM IJIAH-TPA®IK

No
3/

Haz3Ba erariiB BUKOHaHHS AUIIJIOMHOTO
IIPOEKTY

C1poK BUKOHAHHS
€TaIliB MPOCKTY

[prmiTka

2

3

[TepenmumioMHa mpakTUKa. Y 3r0KEHHS TEMU,
BUXIJIHUX JJaHUX, BU3HAYEHHSI JKepen 1HpopMmartii.
Ho0ip matepiamB. CkiiagaHHs 3BITY 3 MPAKTUKU.
(ITig yac mpoX0IKEHHS MPAKTUKKU Oa’kaHe
BUKOHAHHSI KPECJIEHb OPIEHTOBHUM OOCSTOM — 5
dbopmari Al)

01.09.2012

[TatentHe nocnimxeHHs. @opMyBaHHS 111
MoepHizallii. OOrpyHTYBaHHSI €KOHOMIYHO1
JIOITBHOCTI.

27.09.2012

OOrpyHTYBaHHS aKTyaJlbHOCTI MPOeKTy. Onuc
yctaHoBKH. CxeMa yctaHoBKU. BuOip 1 onuc
KOHCTPYKII{ CyIIapKH, TEMJIO00OMIHHUKA Ta LIUKJIOHY
TexHiUHa XapaKTEPUCTHKA YCTAHOBKH, allapatiBb

07.10.2012

[TapameTpuuHi po3paxyHKH: BU3HAYEHHS OCHOBHUX
po3MipiB amapaTtiB. Po3paxyHOK rigpaBiaiqHOTO
OTIOpY arapariB

26.11.2012

Po3pobka ckimaganbHUX KpeciaeHb anaparis 1 X
CKJIaJJATbHUX OAMHHUIIB. [[0061p KOHCTPYKTUBHUX
napamMeTpiB KOHCTPYKTHBHUX €JIEMEHTIB aapariB

19.12.2012

Po3paxyHku Ha minHicTh. Po3po0ka nporpam 1
CYNPOBOXKYIOUUX TIOKYMEHTIB. BUKOHaHHS cxeM

07.01.2013

KoHncynbrarii BiAnoBigHO 10 rpadiky 3 MUTAHb
OXOPOHHU TIparlli, CKOHOMIKH, TEXHOJIOT1i
MamuHOOyyBaHHS, aBTOMaTH3aITli

10.01.2013

YTounenHs rpad19yHO] YaCTUHU MTPOCKTY 1
cnierudikarii

11.01.2013

Odopmiienns noscHOBaIbHOT 3anucku. [lepeBipka
BIJIMOBIAHOCTI MPOEKTY JIIF0YUM HOpMaM 3a 3MiCTOM
1 opopmiieHHsM. [liaroToBKa 10 3aXUCTY.
CknazieHHs IJ1aHy BUKJIaJCHHS JOTOBI1, OKPEMUX

ITUTaHb

12.01.2013
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1 2 3
10| I1 1
OTIepeTHIN 3aXUCT MPOCKTY 14.01.2013
11 | KoperyBaHHsI POEKTY 3a pe3yJIbTaTaMU
MOTIEPETHBOTO 3axucTy. OTpUMaHHS pereHs3ii, 29.01.2013
B113uBY. [1ir0TOBKA 10 3aXUCTY
CryneHr J.0.3aika

KepiBHMK JUIIJIOMHOT0 IPOEKTY

(i amc)

(migmuc)

0.0.CeMIHCBKHIT
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Honarok K

3pa3ok pedepariB 10 TUNJIOMHOTIO MPOEKTY

PE®EPAT

YK 662.7

JIunmoMHUN TPOEKT cheriainicta Ha Temy «MojepHizaliss YCTaHOBKH
yTrmizamii HadTomiaMiB 3 po3poOKOr0 MEeHTpU(YTH, amapary 3 MIMAIKon Ta
puboitnepay / HTYY «KIII imeni ITOPS CIKOPCBKOI'O»; KepiBHuk CeMiHCHKHIA
0.0.-K., 2012. -161 c .: in. — Bukon. /[.0.3aika. — bi6miorp.: c. 123.

[TosicHIOBasbHA 3aMKMCKa CKIIAJIA€ThCA 31 BCTYITY, BOCBMH PO3/ILIIB, BACHOBKIB
1 CIUCKY TIOCWJIaHb 3 23 HailMeHyBaHb. 3arajbHHUI OOCST 3amMCKH CTaHOBUTH 161
CTOPIHKY OCHOBHOT'O TE€KCTY, 32 PUCYHKIB, 15 TaOIuIIb.

Mera mnpoekTy — MNpPOEKTyBaHHS IIEHTpU(yru, amapary 3 MIIIAJIKOIO,
puboiisiepa st CXeMH yTUIIi3allii HaToliamiB.

3amucka MICTUTh OMUC TEXHOJOTIYHOrO MpoIlecy, BUOIp TUMIB pubdoiiepa,
amapary 3 MIIIaJIKow, HEHTPU(YrH 1 iX MiCIle B TEXHOJOTIUHIA CXeMi, TeXHIUHY
XapaKTEPUCTUKY anapariB, OOrpyHTOBaHHS BUOOpPY KOHCTPYKLIM amapariB, IO
MOPIBHSIHHS OCHOBHHMX TOKA3HHUKIB PO3POOJICHOI KOHCTPYKINT TETIOOOMIHHUKA 3
aHaJoramu, MaTeHTHE JOCJIIKEHHS] KOHCTPYKIIiK anapaTiB. HaBeneHo 3axoau, 11010
OXOpOHHU  Tpalli, peKoOMeHfaIli 3 MOHTaXy Ta ekcruryatamii. I[IpoBeneno
MOJIEpHI3aIli}0 YCTAHOBKH Ta BU3HAYEHO OYIKYBaH1 TEXHIKO — EKOHOMIYHI MTOKa3HUKHU
BiJI BIPOBaDKEHHsI MojepHizalii. [IpoBenena mopaepHizailii, 30UIbIIKMIACH TOJAMHHA
MPOYKTUBHICTh, pIYHA MPOAYKTUBHICTh BUXOAY KIHIIEBOTO MPOIYKTY, 3MEHIITUIOCH
BUKOPHCTAHHS eJIEKTpOeHePrii. 3a3HaueHa MOJICPHi3allis MOKe OyTH peKOMEHI0BaHa
JUIsL  BIIPOBA/DKCHHSI Y BHPOOHUIITBO. BuW3HaueHO piBeHb CTaHAapTU3aIii Ta

yHipikaii. Po3po0ieHo aBTOMaTHYHy CXeMy KEpyBaHHSM MPOLECOM.

HA®TOIIAM, JEEMVYIJIBI'ATOP, PUBOWJIEP, PEAKTOP,
LIEHTPU®VYT A, TEMITEPATYPHUI PEXXUM, [IOBEPXHS TEITJIOOEMIHY.
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PED®EPAT

YK 662.7

JIMIIIIOMHBIN TPOEKT CIenuanucrta Ha TeMy «MojepHus3anus yCTaHOBKH
yTUIU3alud He(TenuiaMoB ¢ pa3paboTkoil 1HeHTpudyru, amnmapata ¢ MEMIAIKOW U
puboitnepay / HTYY «KIHW umenu WI'OPA CHUKOPCKOI'O»; PykoBomuresnb
Cemunckuit O.0. - K., 2012. - 161 c.: Un. - Bemonn. JI. A. 3auka. - bubnuorp.: C.
123.

[losicHuTenbHAs 3alKcKa COCTOUT W3 BBEACHUS, BOCBMHU IJ1aB, 3aKJIIOYEHUS U
CIUCKA CChUIOK M3 23 HammeHoBaHUM. OOumil 00beM 3amucku cocTtaBiser 161
CTpaHUILy OCHOBHOT'O T€KCTa, 32 pUCYHKOB, 15 Tabnwuil.

Llenr mpoekTra - NPOEKTUPOBAHHWE LEHTPUPYTH, ammapata € MEIIAIKOMH,
puboiinepa s CXeMbl yTHIIM3alMK He(Ten1aMoB.

3anucka COAEPKUT ONMHUCAHUE TEXHOJOTMYECKOro Ipolecca, BHIOOP THUIIOB
puboiinepa, anmnapara ¢ MEMIAJKOMW, HEHTPUPYTH U UX MECTO B TEXHOJIOTMYECKOU
CXeMe, TEeXHHYECKYI0 XapaKTepUCTHKYy amlmapaToB, 00OOCHOBaHHE BbIOOpa
KOHCTPYKIIMH amnmapaToB, MNPEKTYIOTbCS W MPUHUUIT JEHCTBUS HMX OCHOBHBIX
COOpPOUYHBIX €IMHHUI] U JeTalleld, CPABHEHHE OCHOBHBIX IOKa3zaresel pa3pabOoTaHHOU
KOHCTPYKLMHU  TEIJIOOOMEHHMKAa C  aHajoramMH, [AaTEeHTHOE  HCCIeI0BaHUe
KOHCTpYKIMH anmnapatoB. [IpuBeaeHsl Mepbl, MO OXpaHEe TPyAd, PEKOMEHIAIUU I10
MOHTaXy M 3KcIuryatauuu. lIpoBeneHa mMojaepHH3alMs YCTaHOBKM WU ONPEIEICHBI
OKHJIa€MbI€ TEXHUKO - SKOHOMUYECKHE MOKAa3aTesd OT BHEJIPEHUS MOJECPHU3ALIMH.
[IpoBenena mojepHU3aLUs, YBEIUYWIOCHh YacoBas MPOU3BOAUTENIBHOCTh, T'OJIOBas
IPOU3BOAUTENILHOCTh BbIXO/a KOHEUHOTO MPOJAYKTa, YMEHBUIWIOCH MOTpeOsIeHne
AIIEKTPOIHEPTUU. YKa3aHHAs MOJEPHU3ALMS MOXET ObITh PEKOMEHIOBaHa MJis
BHEJPEHHUsI B MPOoU3BOACTBO. OrpeneseH ypoBeHb CTaHIAPTU3AINKN U YHU(DUKAIHH.

Pa3zpaboTaHo aBTOMaTHUECKYIO CXEMY YIIPaBICHUEM MPOLECCOM.

HEDTEIIJIAMBI, JESMVJIBIATOPOB, PUBOMJIEP, PEAKTOP,
HEHTPUDVYTH, TEMITEPATYPHBIN PEXUM, ITOBEPXHOCTD
TEINIOOBMEHA
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ABSTRACT

UDC 662.7

The Specialist Diploma project on the theme " Modernization of recycling
sludge to the development of the centrifuge apparatus with a stirrer and a steam
generator "/ NTU " IGOR SIKORSKY KPI", Scientific supervisor O.0.Semensky. -
K., 2012. - 161 pp.: lll. - Developer. D.A.Zaika - Bibliogr.: S. 123.

The project consist of : an introduction, eight chapters, conclusions and a list
of references of 23 names. The total volume is 161 pages of the main text, 32
figures, 15 tables.

The objective of the study is designing of steam generator, reactor, centrifuge
for sludge disposal scheme, with further modernization.

The project contains a description of engineering process, a choice of steam
generator, reactor, centrifuge type and their place in a flowchart, characteristics of
devices, validation of the design choice and principle of their basic assembly units
and parts; comparison of the main heat exchanger developed design parameters with
analogues, patent research of reactor design; it was given measures of labor
protection; calculations that confirm the efficiency and reliability of the structure
recommendations for mounting and operation were performed. It was determined
upgrading of installation and it technical and economic indicators. Due to upgrading,
hour productivity, annual output of the final product were increased; using of
electricity was reduced. The above upgrading may be recommended for
implementation in production.

Standardization and unification level was defined. Automatisation process

was developed.

SLUDGE, DEMULSIFIERS, STEAM GENERATOR, REACTOR,
CENTRIFUGES, TEMPERATURE, HEAT EXCHANGE

57



Honarox JI

Ipukiaan ogpopMiIeHHS CIMCKY NPalb

CIIMCOK HAYKOBHUX ITPALlIb
acucTeHTa Kadeapy MalllH Ta anapariB XIMIYHUX 1 HAQTOmepepoOHUX BUPOOHUIITB
IF'ATIJVIOBA KOCTSAHTHUHA OJIEKCAHJAPOBUYA

1. Kopuienko SI.M. TemmeparypHe moJjie B TUCIIEPCHUX CUCTEMax 3 IHTCHCHBHHMH
nponiecamu nepeHocy / Kopuienko .M., Maraziit I1.M., [Hronsmyk A.M., I'arinos
K.O. // MixuHapoauuii HayKoBO-BUpOOHUYMIT xypHan «Kepamika Hayka Ta KUTTS». —
2010p. — Ne4 (6) 2009p., Nel (7) 2010p., - C. 7-13.
2. Ilat. Ne 47275 Yxpaina MIIK (2009) B02C 19/00. I'panynstop / Kopnienko S.M.,
IarinoB K.O.; 3asgBHUK HaIllOHATBHUN TEXHIYHUN yHIBepcUTET YKpaiHu «KuiBcbkuit
nomiTexHiyHuM 1HCTUTYT». - No u 2009 07683; 3asBn. 21.07.2009; ony6u. 25.01.2010,
brom. Ne 2.
3. Kopnienko S1.M. YMo0BHU CTIHKOi KiHETHKH TMPOIIECY OJAEp)KaHHS OaraTolIapoBUX
TBEPJIUX KOMMO3MUTIB 3 3agaHuMu BiactuBocTsamu / Kopuienko f.M., I'atinoB K.O.,
Haymenko J[.O. // «O6nannanHs XIMIYHUX BUPOOHHUIITB 1 MIAMPUEMCTB OY/IBEIbHUX
MarepianiB»: VI BceykpaiHCbka HAayKOBO-NpakTUYHA KOH(EPEHI[s CTYIEHTIB,
acriipanTiB 1 monoaux BueHux, (KuiB, 31 Oepesns 2010p.) : 306. te3 mom. —K.:
HTYVY«KIIl», 2010p. - Yactuna 1. — C. 4 — 5.
4. 3agBka 201002742 Ykpaina MIIK (2009) F28D 1/06 Bunapuuk / Crenantok F0.M.,
I'atimoB K.O. - Ne u201002742; 3aasi1. 11.03.2010.
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Homatoxk M

3pa3ok CKIANAIBHOI0 KpecJIeHHsA
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Homarox H

3pa3ok cnenndikaiii 10 CKJIATAIBLHOTO KpecJeHHS
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Homarok I1

3pa3ok odopMIiIeHHS IPOTPAMHOIO PO3PAXYHKY

5.4 PosparyEok TOBIONHH CTIHKH OHIOHIpEIH] obHuUalike mg Jiew

BHYTPIIIHEOT0 HAIHINKOBOTO THCKY

MeTor pospaxyHKY € BH3HAYEHHA TOBIIHHH CTIHKH 0DHYAHKH, IO 3HAXOJHTECA
I €0 BHYTPIHEEOTO THCEY, 13 YPaxyBaHHAM JOJATKIE HA KOPOSIED 1 3PYIHOCTL

TPAHCIOPTYBAHHA Ta MOHTAKY.
Po3paxyHEOBa cXeMa 0DFEIaiEH HABeJeHA HA PECYHEY 3.5,
BuxigHi faHi 714 PO3PAXyHEY:
TaCE B cepeaani amapata P, MIIa 1.26:;
Pozpaxyaroesd THCK Py, MIIa 1.6;
HiameTp amapata D, M 0.6;
JomycTeMe HaNpy&eHEAT MaTepiany [o], MIla 540;
ToexmHa TpyO L, M 2.9
Marepian crams X18H10T.
1
P - )
PTTETEEr et 1
w
p

-

RRRRERRRRRERNN

4 ’ i ;

PHcyHOK 5.5 — Po3paxXyHEORA CXeMA DETHIPHIHOT 00HIAHKH

ApTopavE [16] =zanpomoHOBaHA METOJHKA pPO3PAXyHKY TOBIIHHH CTIHKH
oDHIaHKH.

PospaxyHKOBEH THCK 0DpaHo ¥ BIIIOBLTHOCTL IO NpaEHI De3NerH Ta HANIAHOCTL
po0OTH BCiel YCTAHOBEH.

JIH31.066723.001 I13

Ju. | Apk. Ne dorya. ITidmue ‘Ha.ma
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OO0YHCIOETECE TORITHHEA CTIHEH, MM:
S, = B.D 7 (5.14)
2[c)e- P
Ie =09 — xoedimieAT MIMHEOCTI 3BAPHOTC IMEA.
TormHEEa 0OEYAHEH 3 VPAXYBAHEAM IPHOABOK, MM
=5 +C+C,+C;, (3.15)
Ie C=1muM — IpHDABKA Ha KOMIIEHCAIIFD KOPOIIL, MM:
C=ur, (5.10)
Ie v =005 vM'pik — MEAAKICTE KOPO3iL;
7=20 pOKiE — CTpOK CIIy&OH.
C+=0,12vm — mpHOAEKA HA EOMIEHCANIH MIHYCOBOTO NOOYCKEY [0 TOBIIHHE
MHCTA, FANEEHTE EL TOBITHHH JIHCTA;
Cy=0npd — TEeXHOMOIIMHA NpHOABKA, AKA BH3IHAYAETECHA 3ABOOOM 1 IOB'A3aHA 3
IMIHO MHCTA OpH GOpMYBAHE] TETAM.
IIpHEMaETECA TORMMHAA CTIHEH 5. PEKOMEHIOBRAHA CTAHTAPTHEM PATIOM 2 METOH)
3abesmedeHHT MIMHOCT] OOHIaHIH.
JonycTHMHEN BHYTPINHIE HamEmEoeHEi THCK, MITa:

D+§-C-C,—-C,

TlepepipacTeca yMoEa MimEOCTI PR =P .

Axmo yuoBa He BHKOHYETECA, TO HeoOXiTHO BEOpaTH IHITY TOBIMHHY CTIHEH abo
BHOpaTH (HNIHE MaTepial DHMHIPHIHOI ODHYaHKH 3 OUIBIHM [JOOyCTHMHM
HaNpPyEEeHHAM.

BHCcHOBKH: [0 METOOHKH pO3PaxyHKY CTBOPEHO MOpOrpaMy PpO3paxyHKY
ABTOMAaTHIOBAHOT0 POIPAXVHKY TOBITHHH CTIHKH NEMHAPHIHOI 0DHYAHEH ML JIEK
30BHIMHEOTO HANHIIKOBOTO THCKY, CEIafcHO DMOE-CXEMY. IpOTpaMy PO3paxyHKY
MOE1 DpOTPAMVEAHHA Basic, TabmHmo iTeHTHEGIKATOPIE, 233HATEHI PEIVILTATH
mporpaMuoro po3paxyeExy (Jomatox b). TopmmEra cTiEKE o0HTaHEH o0HpacTsCH 4 My,
[IPH AKIH EHEOHYETHCH YMOBA MITHOCTL.

JIH31.066723.001 II3

S | Apk Ne dorya Midnue ‘Ha.rm
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JdogaTok b

IIporpaMHRil po3paXyHOK TOBMAHHA CTIHKH NELTIHAPATHOL 06ATaikn

Ha pacyary b.1 30bpa%eHo bmok-cxeMy J0 pO3IPAXYHEY.

fr

EN
EN

BEzEsiesEY pOpaNyERNEM TOENEEH CTiHEH 33
doparymoss (5_14), npetasce 5o ToEmE=R (5. 16).

BmzmesEy EEE0HEAET0] TORITEEH CTIHER
[EAETOpE MOTiMepeaani 33 goparymose (5.15)

PucyHOK b.1 — briok-cXeMa po3paxyHKY TOBIIHHH CTIHEH

DHTHIPEIHOT 0OHTIHEH

Apk. Ne dorya

Midrmsc

‘Ha.rm

JIH31.066723.001 II3
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IIporpama po3paXyHEy TORNTHHH CTIHEH ITHNHIPETHOT 0DHIAHKH:

CLS

pR = 1600000

D =1200

sigma = 540000000

fi=10

sr=(p *D)/ (2 * sigma * fi - p)

PRINT "sr="; sr; "mm"

cl=1

c2=12

s=sr+cl+c2

PEINT "s="; 5; "mm"

INPUT "Wvudit vukonavehu tovwuonu obuchayku”, s
pd=(2%sigma*fi* (s-cl-c23))/ (D +(s-cl-c23))
PRINT "pd="; pd; "Pa"

END

[nerTEDIKATOPHE po3 ACHEH] B Tabmemi b.1.

Tabmama b 1- Ilepenik inerTHDIKATOPIR

HafiMeHyRaHHA BeTHIHHH ITozragenns I‘H;ﬁtbl_ PozmipHICTE
,Honjcmm THCE ¥ MUKTPYDHOMY Py PR Ia
mpocTopi
JiameTp D D MM
JooycTaMe HaNpy#EHEA MATEP1ATY o] sigma Ila
CTIHKH
Koejiment MIEOCTI 3BapHOTO MEBa L] fi
PozpaxyHEOEA TOBIIHHEA CTIHEH Sp sT MM
IIpabaBka HA KOMIEHCAINIE0 KOpo3ii G cl MM
ITpabaBka Ha KOMISHCATIED
MIHYCOBOTO JOIMYCKY 10 TORITHHH C, 2 MM
THCTA
BHKOHAEYA TORITHHA CTiHKH 5 g MM
,Hnuycr_mmﬁ THCK ¥ MUKTPYDHOMY 2] pd IIa
IpocTopl

JIH31.066723.001 II3

Apk. Ne dorya Midnue ‘Ha.rm
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PeayneTaTH pOZpaxyHEY 3a DOpPOTPaMOK TOBMHHEH CTIHEH [OHIHIPHIHOL

o0HTalKH npHEBeeH] B Tabmuni b.2.

Tabmema b.2 — PeaynbTate pozpaxyHKY

HafimeRyEaHAT BETHIHHA IlozEagenHs | Yncnoee 3HaTeEEd | PozMipHICTE
PozpaxyHKOBA TOBIIHHA CTIHKH Sg 1.978566 MM
EBHEOHABY9A TOENTHHA CTiHKH 5 3.008565 MM
JlonycTHMEE THCK B amapaTi F 23272147 Ila
IIpHiiMacTHCA BHKOHABYA TOBIITHHA CTIHEH 5= 4nd.
Apx.

Sun | Apr M= dorys Midnue ‘Hama

JIH31.066723.001 II3
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Honarok P

3pa3ok oopmileHHS MepesliKy CKOpOYeHb, YMOBHHX IO3HAYEHb TA TEPMiHiB

IlepeJiik ckOpOYeHb, YMOBHHX IIO3HAYEHb TA TEPMiHiB

YMOBHI ITO3HAYEHHS:

F — momma rermooOMminy, MZ;

b — mupuHa, M;

H, h — Bucora, M;

C — npubaBka J10 po3paxyHKOBOI TOBILIWHH, M;

D, d — niametpu, M;

M — macca, Kr;

N — moTy>HicTh, BT;

Gp — IPOLYKTUBHICTIO, KI/C;

t — remneparypa, K;

0., — KOe(ILIE€HT TEIIOB1I1ayl 10 BHYTPIIIHbOI TOBEPXHI TPyOH, Br/m*K;
0., — KOeIIEHT TEMIOBIAaul 10 30BHILIHBOI OBEPXHI TPyOH, Br/m*-K;
K — xoedimienT Temonepenayi, BT/MZ'K;

Kpurepii:

Nu — kputepiit Hyccenbra;

Re — xpuTtepiit PeitHonbca.

JIM61.066639.001 I13

Ani Mo Anwvv/m MiAnir | 1nm
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Jdopatoxk M
3pa30K THTYJIBHOIO JHCTA HA MANKY AUIIJIOMHOIO MIPOEKTY

HAIIIOHAJIbHUM TEXHIYHUHM YHIBEPCUTET YKPAIHU
“« KUIBCbKUM HNOJITEXHIYHUM IHCTUTYT

imeni IT'OPSA CIKOPCBKOI'O ”

InkeHepHO-XiMiyHMH (PaKyJbTET
Kadgenpa mammua ta anapartiB XiMiyHuX i HadTOmepepoOHMX
BUPOOHUITB

JUIIJIOMHUM MPOEKT

OCBITHBO-KBaJ1(DIKAIIAHOTO PIBHS «CHEIATICT
31 cnemianbHocTi: 7.05050315 O6naaHaHHs XIMIYHUX BUPOOHUIITB 1
HiAIPUEMCTB OyA1BETbHUX MaTepialliB

Ha Temy: MoaepHizanisi ycTaHOBKM yTHIi3auil HadTouiamis 3 po3po0Koro
neHTpudyru, anapary 3 MilIaJKoI0 Ta pudoiijiepa

Kuis — 2013
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Homarox H
BIJOMICTH JUIIJIOMHOTI'O ITPOEKTY

5 5 =

Ne 2, [To3naueHnHs HaiimenyBanHs E S | Ilpumirka

3/m o CIs
S} Z B
1 A4 3aBaaHHs Ha 2
JTUTUIOMHUM TPOEKT
2 A4 JIb61.066639.001 I13 | IosicHroBanbHa 115
3anucKa

3 A4 | J1b61.066639.100 TennooOMiHHMK 1

4 | Al |JIb61.066639.100 Cb | Temnoobminnnk 1

S A4 | J1b61.066639.200 Peaxrop 1

6 | Al |JIb61.066639.200 Cb | Peaxtop 1

7 A3 | JIBM61.066639.201 Kpunika 1

J161.066639.000
I11b [Mign. | Jdara
Po3po6H. Jluct JlucriB
KepisH. BigomicTh 1 1
KomucyibT. JUTIIIOMHOTO HTVYVY «KIII»
MIPOCKTY Kadp. MAHB
I'p. J1b-61




Hopatoxk O

Bumoru 10 BUKOHaHHA po3ainy ,, TexHoJioris BUroTOBJIEHHS”

Mera i 3axa4i po3isly JMIVIOMHOIO NPOEKTY ,, TexXHo10rist BUTOTOBJIEHHA”

Ieit po3ain € mijicyMKoM HaOyTHUX 3HaHb — CaMOCTIMHA po0OTa, sKa MOKa3ye
BMIHHA  CIELialicTa 1H)XXKEHepa-MeXaHlka BHUPIIIYBaTH TMHTAHHA  PO3POOKHU
TEXHOJIOTITYHOTO TPOLIECY BUTOTOBJIEHHS JETaled By3JiB MallMHHU (amapaTry) Ha
OCHOBI BHBYEHHS JUCHMUIUIIH ,,[€XHOJOTiIS XIMIYHOTO MAIIMHOOYIYBaHHS,
,» JEXHOJIOT1sl KOHCTPYKLIMHUX MarepianiB”, ,,B3aeM03aMiHHICTh, CTaHIApTU3ALIS 1
TEXHIYHI BHUMIpPIOBaHHA , ,,OCHOBU BUTOTOBJICHHS, MOHTaXxy, pPEMOHTY Ta
eKcIuTyarailii oojiagHanss’”’, ,, TexHosoris 00J1alHaHHS XIMIYHUX BUPOOHUIITB” .

B niboMy po3iii mOBMHHI OyTH BUpIIIEHI HACTYTHI 3a/1a4i:

-BUKOHATH  aHali3 KOHCTPYKTUBHUX OCOOJMBOCTEW 3 TOYKH 30Dy
¢dyHKL10HATBHOI pOOOTH J1eTajl B By3J (amapari) 1 MEXaHI4HOT OOPOOKH MOBEPXOHb
JIeTal Mpy ii BATOTOBJICHHI.

- BUOpatu 1 OOIpyHTYBaTU BUOIp 3aroTOBKM J€Tali, MOKa3aTh €KOHOMIYHI 1
TEXHOJIOT1YHI MepeBaryu nepe IHIIMMU BUJIaMH 3ar0TOBOK;

- pO3pOOMTH TEXHOJIOTIYHUH TIPOIEC BUTOTOBJICHHS JCTall IUISIXOM
MeXaHIYHOi 00pOoOKHU MpH cepiitHOMY ab0 APIOHOCEPITHOMY TUITY BUPOOHUIITBA;

- pO3pOOMTH TPUCTOCYBAHHS JJIA OIHIET 3 TEXHOJOTIUHMX Omeparii 1
BUTOTOBHUTH MOTO CKJIaJJaIbHE KPECICHHS.

IIpu BuUOOp1 nmeranmi st po3poOKM TEXHOJOTIi HAa i BUTOTOBJICHHS J€Tajlb
MOBMHHA BUTOTOBIISITUCH HA TPHOX (SIK BHHATOK HA JIBOX) PI3HUX CTAHKAaX 1 BXOJUTHU
1o crneuudikaiii anapary (MamuHu) adbo iX By3iB rpadiyHOl YaCTUHHU JUIIJIOMHOTO
IIPOEKTY.

TekcToBa yacTHHA Ma€ TaKl IMiIPO3ILIIH:

Berym.
A.1 Po3po6ka TEXHOJIOTIYHOTO MPOIECY BUTOTOBJICHHS JIETall.

A.1.1 [Ipu3zHaueHHs, yMOBH poOOTH JeTal y By3Jl MalllMHU YU anapary.
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A.1.2 TexHONOTIYHMI aHATI3 TIPOIIECY BUTOTOBJICHHS JETall.

A.1.3 Bubip 1 o0rpyHTYBaHHS BUOOPY 3arOTOBKH.

A.1.4 Po3paxyHOK IpHUIIyCKIB HA 0OpOOKY.

A.1.5 Po3paxyHOK peKMMIB pi3aHHS.

A.1.6 BuznaueHHsa HOpM 4yacy Ha 0OpoOKy.

A.2. Po3pobOxka npucTporo.

A.2.1 Ilpu3HaueHHs1, oMKUC KOHCTPYKIIII 1 poOOTa MPUCTPOIO 711 BCTAHOBJICHHS
1 3aKpITJICHHS JIeTalll JjIs OJTHOI orepartii.

A.2.2 Po3paxyHOK mapameTpiB poOOTH MPHUCTPOIO, SIKI 3a0€3MeUyIOTh HaliiTHEe
3aKPITIJICHHS JI€Tall.

A.2.3 Po3paxyHOK Ha MIIHICTh HAMOUIBII HATTPYKEHUX JIeTaliel IPUCTPOIO.

A.3. OneparriifHi KapTy Ha BC1 omnepariii MexaHi4Hoi 00poOKH JieTali 3 KapTaMu
€CKI3IB.

BucHoBkH

Cnucok BUKOPHUCTAHOI JITEPATYPH.

TexcToBa yacTMHA PO3MINIYETHCS B JIOAATKY A0 TOSCHIOBAIBHOI 3allMCKU
JUIUIOMHOTO TPOEKTYy 1 Ha TMepuioMy JIMCTI MiANHCYEThCS BUKOHABIIEM,
KOHCYJIbTAHTOM 1 KEPIBHUKOM TIPOCKTY.

JIOBIAKOBI JlaHl Il PO3PaxXyHKIB, a TaKOXk ()OPMYJIM MOBHHHI MaTH BKa3iBKY
Ha HOMED B CIHCKY JIITEpaTypH, 3BIJIKM BOHU B3STi. SIKIIIO BECh pO3PaXyHOK BEIEThCS
10 OJTHOMY 3 MOCUJIaHb, TO HOTO MOKHA BKa3aTH B 3ar0JIOBKY PO3PaXYHKY.

Po3paxyHKu mNpuUIyCKiB, PEXUMIB pI3aHHS 1 HOPM dYacy Ui Omeparlii
NOB’SI3aHUX 3  BUKOPHUCTAHHSAM  PO3POOJIEHOTO  MPUCTPOIO  BUKOHYIOTHCS
PO3paxyHKOBO-aHATITUYHUM METOJOM. Po3paxyHKM A 1HIIMX Omepamii MOXHa
BUKOHATH aHAJIOTOBUM METOOM.

OmneparliitHi KapTy 1 KapTH €CKi31B TEXHOJOTIYHOTO IMPOIIECY MOMIIIAIOTHCS B
KiHIl po3ainy. KokHa omepariiiiHa kapTa MOBHMHHA OyTH MiANKACAaHa BUKOHABIIEM 1
KOHCYJIbTAHTOM.

I'padiuna yacTHHA pO3aUTY: KPIM CKJIAJaJbHOIO KPECIEHHS NPUCTOCYBAHHS, B

rpadiyHy YacTUHY PO3JIIYy 1 BChOTO JMIUIOMHOTO TPOEKTY BXOIUTH pobOoye

71



KPECJICHHS JIeTalll Ha Ky PO3pOOJISIETBCS TEXHOJIOT1sl BUTOTOBIICHH. Crienudikariii 1

KPECJICHHS MiANICY€E BUKOHABEI[b, KOHCYJIBTAHT 1 KEPIBHUK JUILIOMHOTO TIPOEKTY.

Beryn

Beryn po3mimnyeTbest Ha O1aHKY 3 IITaMIOM (JIMB. 3pa30K) J€ BKAa3y€ThCS KOJI
TexHoJsorii BuroroBieHHs - JIM.02141.00001 II3, Tyr uudpu o3Hayarore 02
TEXHOJOT1s, 1- TEXHOJIOTIs A OTHOTO TUITY JeTanei, 41 — 06poOka pizaHHsIM

VY BcTymi HEOOX1THO BKa3aTH 3aBJIaHHS PO3AUTY 1 CKJIQJ0BI PO3POOKH IIHOTO

PO3ILITY.

A.1l Po3poOka TeXHOJIOTIYHOT0 NMpoIecy BUTOTOBJIEHHS JeTaJli

Po3po0Oka TEXHOJOTIYHOTO MPOLECY BKIIOYAE OMUC ONTUMAIBHOTO MapLIPyTy
(OCTIOBHICTS) BUKOHAHHS MEXaHIYHUX OTMepalliif, a TaKoX palioHaIbHUN BHOIp
YCTaTKyBaHHS, NPHUCTOCYBaHb, PUKYYMX 1 BHUMIPIOBAIBHUX 1HCTPYMEHTIB IS

JIOCSITHEHHSI SIKOCT1 JIeTajll BIAMOBITHO KOHCTPYKTOPCHKOI IOKYMEHTAIIli Ha JIeTalb.

A.1.1 Ilpu3HavyeHHs1, yMOBH PO0OOTH J1€TaJIi y BY3Ji MAIIUHYA YU ANAPATY

OnucyroThcs TEMIEpaTypHi 1 1HIINI YMOBU poOOTH AeTaii ( Hampukiam, ais
arpecUBHOTO cepefoBHINa). SIKi HaBaHTa)keHHs crpuiiMae paetanb. CTeniHb
BIJIOBIJIAJILHOCTI pOOOTH J€Taii 1 MOKJIMBI HACIIIKU TMpH ii pyWHYBaHHI 4Md BTpaTI

parecnpoOMOKHOCTI.

A.1.2 TexHOJIOTIYHMH aHAJII3 MPOLECY BUTOTOBJICHHS JeTaJi
AHaNI3yI0ThCSI MEXaHIYHI BJIACTUBOCTI MaTepianty, CKJIaIHICTh TEXHOJOTTYHUX
omeparliii 1 nepexoaiB. HeoOXiAHICTh BUKOPUCTAHHS CHEIIaIbHOTO OOJagHAHHA 1

THCTPYMEHTY.
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A.1.3 Bu0ip i o0rpyHTYBaHHSI BUOOPY 3ar0TOBKH

Akmo B pobouyoMy KpecleHHI HEe BKa3aHO BHJI 3aroTOBKHM abo crocid ii
BUTOTOBJICHHS, HEOOX1THO 3pOOHUTH pallioHAIbHUN BUOIp TaKOT1 3arOTOBKH 32 TAKUMU
KPUTEPISIMU:

— 30epeXeHHs SIKOCTI MaTepially TPy BUTOTOBJICHH] 3arOTOBKH;

—  HallMeHIII BIIXOIH B CTPYXKKY;

— MiIHIMaJbHI BUTPaTH HA BUTOTOBJICHHS 3arOTOBKH.

BuTtpaty Ha BUTOTOBJIEHHS OAHOI JETalll 3aJIeKaTh BiJ CEpiitHOCTI (KIJIBKOCTI
JAaHUX JeTajel y 3aMoBJeHUX BHpoOax). YacTo BHPOOHHUITBO YCTAaTKyBaHHS
XIMIYHOT TEXHOJIOT1i HaJeXaTh J0 OJUHUYHOIO BUPOOHMITBA. AJie B yMoOBax
pPO3pOOKH TEXHOJOrII BHUIOTOBJIEHHS NPH JAWIUNIOMHOMY HPOEKTYBaHHI CIiJI
OpIEHTYBATHUCh, III0 BUOpaHa JieTadb Oy/ie BUTOTOBJISITUCH B YMOBAX, SIK MIHIMYM TpU

JIpiOHOCEpItHOMY BUPOOHUIITBI.

A.1.4 Po3paxyHoOK NpHUILyCKiB HA 00pOOKY
- Po3paxyHku npuiryckiB po3paxyHKOBO-aHATITHIHIM METOIOM.
[Ipunyck Ha O0OpOOKYy OKpEeMO pO3MIIIEHUX IUIOMHUH (OJHOCTOPOHHIM
MPUITYCK) BU3HAYAIOTH 32 (POPMYIIOI0:
Z ..=Rz_,+h + Ay + fyi

JUist IMWTHAPUYHUX CHUMETPUYHUX TMOBEPXOHb TMPHUIMYCK BH3HAYAIOTH 3a

dbopmyoro:

2Zp0 =2| (Re+0), ;AL +&] |
ne Rzj, - Bucora HepiBHOCTEH Mpodi0 Ha MONMEepeaHbOMY mepexoxdi; hij -

rivbuHa Je(eKTHOro MOBEPXHEBOrO IIapy Ha MONEPEeIHbOMY MEpexXoi; Azi_l -

CyMapHi MPOCTOPOBI BIAXWJIEHHS PO3MIIIEHHSI 00poOIOBaHOI MOBEPXHI BITHOCHO

TEXHOJIOT1YHO1 0a3m, fAKi OJepKaHl Ha TOMEPEeTHBOMY TMepexoii; &, - MoxXuOka

yi
YCTAaHOBKHU 3arOTOBKU Ha TIEPEXO/i, IKUH BUKOHYETHCHA.
[IpocTopoBi BIAXWJICHHS PO3MIIIEHHS ITOBEPXOHL MpH OOpOOIll IJIOIMIMH

BPaxoOBYIOTh TUIBKH iX JKOJIOOJIEHHS, TOOTO:
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A, =A . -L

az. n.JiCoN.

ne A, eon =1 Mxm IMTOME 3K01007€HHS Ha 1 MM MOBXKMHU 3aroToBKH [1, 3];
L - HaitOinpImmit po3Mip 0OpoOIIIOBaHOI MOBEPXHI Y HAIPAMKY 00poOkw. ITicis

MEXaHI4HOi 00POOKH:

ne K, = 0,07 - xoedinienT yrounensusa ¢popmu [1; 3, 1.1].
[ToxubKky yCTaHOBKHM Ta MEPEXO[ll, IO BHUKOHYETHCS, MpU 0OpOOILl MIIOMKH
BU3HAYAIOTh 32 popmyoro [1,3]:
&y :&6-}'&3
ne &g - moxubka 6a3yBaHHs; &, - MOXUOKA 3aKPITIIICHHS.
JUIist UWTHAPUYHUX 1 CUMETPUYHUX IMOBEPXOHb NPUITYCK BHU3HAYAIOTH 3a

dbopmyiioro:

ne Rz, - BucoTa HepiBHOCTEW NpOoduI0 3aroTOBKM a00 Ha MOMNEPEIHbOMY

nepexomi ; hi; - rmOuHa OeeKTHOro MOBEPXHEBOrO IIapy 3aroTOBKHM abo Ha

NONepeTHbOMY TEPEXO/l; Azi_l - CyMapHi MPOCTOPOBI BIAXUJIEHHS PO3MIILIECHHS

00p00JIF0BaHOT MOBEPXHI BITHOCHO TEXHOJIOTTYHOI 031 3arOTOBKH a00, sIKi OJIepakKaH1

Ha TMOMEpeHbOMY Tepexoi; &, - MOXMOKa YCTAaHOBKM 3aroTOBKHM Ha I-TOMY

yi
nepexoi, IKuid BUKOHYEThCS.
CymapHe 3Ha4YeHHS MPOCTOPOBHUX BIIXWJICHb IS CUMETPUYHHX TOBEPXOHbD,

OTBOPIB 1 BaJliB BU3HAYAIOTh 32 (HOPMYJIOIO:

A = A2.+Af

302. JHcon

z

M.

A

XKonobnennust cmif BpaxoByBaTH fK y JiaMeTpaJbHOMY —n.azié , Tak 1 B

A

OCbOBOMY —n.&fé mepepi3i OTBOPY, TOMY:
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3mimeHHs  o6poOmoBanoro  otBopy Ac  HeOOXigHO  BU3HAYATH Y

BEPTHKANbHIM 1 TOPU3OHTANBHIA IJIOIIMHAX 1 BOHO TIOBUHHE BpPaxOBYBaTH
BIIXUJICHHSI OC1 OTBOPY BIIHOCHO 0a30BOi IUIOIIMHMA y BEPTUKAILHOMY HAMPSIMKY 1y

TOPU30HTAJILHOMY HAIPSIMKY:

A,,., 3MIIIEHHS Y BEPTUKAILHOMY 1 TOPU30HTAIBHOMY HaIPsIMKaX.

£ =&+

ne &g - moxubka 0asyBaHHs; &, - moxuOKa 3akpirurenns| 1, 3].

e A

3m.6 1

Benuuuna IIPOCTOPOBUX BiIIXHJICHB AYKC IMMBHUIAKO 3MCHIIYETHCA IIPpU

MeXaHiuHiil 00poOii. 3rigHo 3 [1, T.1] maemo:

AZwopﬂ. = AZW_ ) Ky.qopu.
AZuucm. = AZW_ .Ky.lmcm.

1e K uopn. = 0,06; K, yyem. = 0,04 - xoedirieHTH yTOUHEHHS POPMH.

Jlist moOyA0BH CXEMH pPO3TAlllyBaHHS NPOMDKHUX MPUIYCKIB 1 JOMYCKIB Ha
IPOMIKHI 1 BHUXIJHI pO3MIpU 3aroTOBKM MpU OararonepexiiHiii oOpoOIi ciija
BUKOPUCTATH TPAHUYHI PO3MIPM TOTOBOI JeTani, 3aJaHuMu KpeciaeHHsMuU. [li
po3Mipu OyayTh OTpUMaHI TpHU peadizaiii OCTaHHbOI TEXHOJOTIYHOI Omeparri.
SIKIIO 10 HAaWMEHIIOr0 IPaHUYHOTO PO3Mipy roToBOiI aeram, d; min (mpu o0OpoOIti
30BHIMTHIX TOBEPXOHb) JOJATH MIHIMAJIBHUN MPUITYCK Ha 3aBEepIIAIbHY 00pOOKy 27,
min; TO OTPUMYEMO HAWMEHIIWH TPaHUYHHUIA PO3Mip 3arOTOBKM MICIS TOMEPEIHBOT
00poOku. JlobaBka 10 MBOTO PO3MIPY TEXHOJOTIYHOTO Jomycky Td macte
HaWOUIBIIMKM TPAHUYHUI PO3MIp. AHAJIOTIYHO 3HAXOJATh HaWMEHINl 1 HaWOUIbIII
IPaHUYHI PO3MIPHU IHIIKUX MEPEXO/IB aX A0 PO3MIPIB BUXIJHOI 3arOTOBKH, HUISXOM
JOJIaBaHHSI MIHIMAQJIBHOTO TPHUIYCKYy JaHOTO TIEpexXoay [0 HaWMEHIIOro i
HaNHOUIBIIOTO PO3MIPY 3arOTOBKHM HACTYITHOTO MEPEXOY.

[lpuknang cxemu po3TallyBaHHS MPOMDKHUX TPHUITYCKIB 1 JOMYCKIB JIJIst
30BHIIIHIX PO3MipiB (Baj) MOKa3aHi Ha PUCYHKY, /i€ BITHOCHO OC1 CUMETpIii MoKa3aHi

TIOJIOBUHHI 3HAYEHHS MPUITYCKIB 1 AomyckiB (Pucynok A 1):
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D4ap.max

D4op.min

Dquc.max

Dzaz.max

Dsazmin

T4op

——

Zaopmax

Zs yopmin

Dwuc.min

Duwnmax (0o b/

Dwnmin

Tauc

o —
Zil/[ min

Twn

Z wa.max

Z wamn

Z‘/U[ max

Pucynok 1 — Cxema po3ranty HHS MPOMDKHHX MPHUI /CKI 1 JIOMTYCKIB

[IpaBunbHICTE OOUMCTECHHS TPUITYCKIB BU3HAYAETHCS PIBHICTIO PI3HUIIB:
zzi max _z Zi min Txae. _T()em. ’
1 1

1e N — KUTBKICTh IEPEXO/IIB.

Busnaueni Rz, h, T ta po3paxoani Az &, ,Zmin,Zmax 3HayeHHs mapaMeTpis,

a TaKOX TpaHUYHI po3Mipu Ha epexonaX - Djmax 1 Djmin 3amucyroTs y Tadmuiro Al:

Tabmurs A 1. - Po3paxyHok npumyckiB Ha 00poOKy moBepxHi ... h..

.. Exementn . | 'pannuni
TexHOoNOT14H1 nepexoiu ['pannyun1
. | mpumycKy, MKM , 3HA4YCHHS
00poOKHu IIOBEPXHI PHIYCRY po3mipu,
MIPUITYCKiB
&...h.. 5 | by
h = MM
Rz As | & |
Homep Hazga g t
3) - =
TePe | Hepexony =2 g | £ | E| E
. Sl £l s |IN |N
Xony, I H | 58 O [\ [\
1 2 3 14|56 7|8 9 10 | 11
. 3arotoBka (..
KJIaC TOYHOCTI)
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ITponorxenus Tabmaui A 1

1 2 3 4 |5 |6 (7 |8 |9 10 |11

TouinHs
2 yopHoBe (..-H

KBAJTITET)

TouiHus

3 (i | | | |0

YUCTOBC

KBAJIITET)

nidyBanus

(.- KkBamiTET)

BusHaueHHs1 IpUITyCKiB aHaJIOTOBUM METOA0M

[Ipunyck Ha 0OpOOKY pi3aHHSM pEUITH MOBEPXOHb JAETANl MPU3HAYAIOTHCS
aHaJIOT1YHO MPUITYCKY AJIs NOAI0HUX JeTaleH, 1€ MPUILYCK PO3PaxOBaHO aHAJIITUYHO,
a00 BIJMOBITHO PEKOMEH/Ia1liil 1OBIAKOBOI JiTepaTypH [4].

[Ticas Bu3HaueHHs Bcix mpumyckiB B posaini A.1.3 Tpeba mokaszaTu ecki3

3aroTOBKHU 3 PO3MIpaMHU.

A.1.5. BusHayeHHsl PpeKMMIB Ppi3aHHA PO3PaAXyHKOBO-aHAJITHYHUM
MeTO0I0M

Merta po3paxyHKy pEeXHUMIB pi3aHHSI — BHU3HAUCHHS IIBUIAKOCTI Pi3aHHS
BIJIHOCHO IHCTPYMEHTY 1 CHJIOBHX TapaMeTpiB: MPOEKIIH Ha KOOPJAWHATHI OCi
PIBHOJIMHOT 3yCHJIJISL pi3aHHS, KPYTHUM MOMEHT, IO 1€ Ha JeTalb Bl 3YCHUIUIA
pi3aHHs - A1 PO3PaxXyHKYy HPHUCTOCYBAaHHS ISl 3aKpIIUICHHS AETall 1 MOTY>KHICTb
pi3aHHs 17151 BUOOPY METANOPi3abHOTO 00IaHAHHS.

VY BXigHUX JaHUX HEOOXITHO BKa3aTH MEXaHIYHI BJIACTUBOCTI MaTepiany
JeTall, JaHl NpOo PULKYyYUHd 1HCTPYMEHT: BHJ, HOro po3Mmipu, MaTepiald pixydoi
YaCTUHM 1 1H.

B 3anexHOCTI BiJi MEXaHIYHUX BJIACTUBOCTEH Martepiayly AeTajl 1 piKydoro

IHCTPYMEHTY 3 Ta0nuib BHOUPAIOTh MOJAYy 1HCTPYMEHTY Smm/06., 3rigHo [3],
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MPU3HAYAIOTh MEPI0] CTIMKOCTI IHCTpyMeHTY T = ... X6. B 3aJIE)KHOCTI Bijl pO3MIpy 1

Buaa iHcTpyMmeHTa. [lo BenmmumHi mpumycky Z BH3HAYaeTbes TNMOMHA pi3aHHA 1 1

KUTBKICTh TIPOXOJIB PIKYUOTr0 IHCTPYMEHTY I JIJIs 3HSATTS BChOTO MPHUITYCKY j = z,
t

HIBuAKICTH pi3aHHS, SIKY JOIYCKAa€ CTIMKICTh IHCTPYMEHTA, PO3PaXOBYIOThH 3a
dbopmynamu [3]:
1. Ansa ¢ppesepyBanHs

C Dq
V = L4 K wmlc
VoeoTMXsYguzZP Y
ne B — mmpuna dpesu, mm;
Z — KITBKICTB 3y0iB (pesu.
2. JIns TokapHOTO 0OPOOITKY
C
Vv = 4 K M /c
60.TMtXsY
3. Jluist cBepATICHHS:
c. b’
Vv =Y K wmle,
VoeoTMsY Y
PO3CBEP/UICHHS, 36HKYBaHHS, PO3KPYYyBaHHS:
c b’
Vv =Y K M /c
60.TMtXsY 7

Koedimientn C,, K, , moka3HUKU cTeNeHIO (,M,X,Y B GopMyrnax BU3HAYAIOTHCS
B BIAMOBIAHUX TAOJUIAX B 3aJI€KHOCTI Bl BEJTMYMHHM T10/1a41 PIKYUOTO IHCTPYMEHTY

S, Marepiany JeTaji i piKydoro iHCTpyMEHTY, BUIY O0X0J0pKkeHHs [3].

Cuna pi3aHHS.
Cuny pizanHs P, mpuiiHATO pO3KjIajgaTH Ha CKJIAJ0BI CHJIM, CIIPSIMOBaHI IO

OCSIX KOOpAMHAT BepcTaTa (TaHreHuiansHy P, pagiansny Py i ocboBy Py).
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Cuna pi3zanHs npu ¢pe3epyBaHHI:

roJIOBHA CKJIaJ|0Ba CWJIM pi3aHHs Npu (ppe3epyBaHHI - OKpyxHa cuia P, H

10-Cptxs¥an
P = K H
z DadnW MP,

1€ Z - yucIio 3y0iB (pesu; n - yactota ooepTaHHs ¢ppe3u, 00/XB.
Cwuta pi3aHHS PU TOYiHHI:
[Ipu 30BHILIHBOMY MO3J0BKHBOMY 1 IONEPEYHOMY TOYIHHI, pO3TOYYBaHHI, I

CKJIAJI0B1 pO3pPaxoOBYIOTh 32 (hOPMYJIOIO:

b,,, =10-Nt*s’V*K , H

Z,X,y
KpyTHuii MOMEHT 1 OChOBa CUJIa Ha CBEPIi:

IIPYU CBEP/JICHHI:

M =10-N, DsYK |, H -1
B =10-N,Ds’K , H
MIPU PO3CBEP/IJICHHI:
B =10-N,t*s’K ,H
IIpY 3€HKYBaHHI1, pO3KPY4YyBaHHI:

th%’ Dz
M
Kp 2-100

e Z - 4ucio 3yOiB 3€HKOBKH, PO3KPYTKH, S; - Iojadya Ha 3y0 3€HKIBKH,
PO3KPYTKHU
S,=8/z, TyT S — moa4a Mm/00.

[ToTtyxHictb pi3anss, N kBm, po3paxoBytoTh 3a (opMyIaMu:

a6o: N = , A0
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Tyt Takox xoediuientu C, K, , NOKa3sHUKU CTENEHIO (,M,X,y B popMmynax
BU3HAYAIOTHCSA B BIAMOBIMHUX TaOMUIX [3] B 3aJI€KHOCTI Bif BEIWMYMHU IOAAdi

PLKYYOro IHCTPYMEHTY S, MaTepiay JAeTall 1 pKydoro iHCTPyMEHTY.

A.1.6 BusHaueHHs1 HOPM 4Yacy Ha 00poOKy
BinnoBigHo 10 [6] HOpMY IITYYHO-KAJIbKYJSIIHHOTO Yacy, 0 BUTPAYa€ThCs

Ha BUKOHAHHSI OTepallii B CeplIiHOMY BUPOOHUIITBI, pO3PAXOBYIOTh 32 POPMYIIOIO:

_ Tn.s. Tn.s.
Tm.K-_Tm+ " :To+ T() + To6c+ T()’Jl+7 X6,

ne Ty, - HopMa ITYYHOTO 4Yacy, XB; Ty, - HOpMa MiATOTOBYO-3aKIIFOYHOIO Yacy
Ha OOpoOKy MmapTii 3aroTOBOK, XB; N- KUIBKICTh 3aroToBOK B maptii, UIT; Ty, T,
BI/IMOBITHO OCHOBHUM 1 JOMOMIKHUN Yac, XB; T, - 4Yac Ha OOCITYrOBYBaHHS
poOouoro micus, XB, Ty, - BIaCHHI Yac IepepBH Ha 0COOUCTI MOTPeOU, XB.

OcHOBHUI Yac 1T BAKOHAHHS OJTHOTO TIEPEX0y BU3HAYAIOTH 3a (DOPMYIIOH0:

L I+I6p+lnep
- — = ————,X8
sk s _nk

0

ne L po3paxyHkoBa JOBXKHHA 0OpOOKH, TOOTO 3arajibHa JOBXHHA pOOOYOTO
XOJy IHCTPYMEHTA, sIKa CKJIaIa€ThCs 3 JOBKUHU 00pOo0IIIoBaHOT MOBEpXHi |, TOBKUHU
BpizaHHsA |y, 1 qoBxuHN , nepediry l,., IHCTpyMeHTa, MM, S - mojgada Mm/xe, S, -
nojgada mMm/06, n- o0epTH AeTail 3a XBWIHMHY, K- KUIBKICTh TPOXOIIB PIXKYyd4OTro
IHCTPYMEHTY AJIS 3HATTS BCbOT'O IPUITYCKY.

Hopma nomomixHoro wacy T,, 10 BUTpayaeThCcsl Ha Mii BepCTAaTHHUKA, SKI
3a0e3MneuyoTh 0e3Mocepe/lHE BUKOHAHHA OCHOBHOI TEXHOJIOTIYHOI  poOOoTH,
BHU3HAYAETHCS 3a [6].

Bemnmunan T Ta Ty, npuiiMaroTh y MpOLEHTaX BIJ ONEPaTUBHOTO
(Tor=T,+T,) uacy 3rigHo 3 pekoMeHaauiaMu. Bennuuny T, BU3HA4Yal0Th TaKoX 1 3a

HOpMaTuBamu [6].
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A.2 Po3poOka nmpucTpoIo
Mera po3poOKM TPUCTPOIO - CYTTEBO 3MEHIIUTH JOMOMIKHUN Ha

BCTAaHOBJICHHA, BHBipKy BCTAHOBJICHHS 3arOTOBKH 1 3HITTS I[GTaJ'Ii.

A.3 Onepauiiini kapTu Ha omnepaunii MexaHiuHoi 00poOku aeraji 3
KapTaMHM eCKi3iB

OnmnepariiiHi KapTH BUKOHYIOThCS Ha Omankax (dopma 1 1 la i kaprax eckisiB
Honatox A.1) nme ciij BKa3aTH pO3paxOBaHi 1 BHU3HAYEHI aHAJIOTOBUM METOJIOM
BEJIMYMHU: V-IIBUIKICTh PI3aHHSA M/X6., S — TOAAYy MM/X6, N — YHUCIO OO0EpTIiB
3aroTOBKM a00 IHCTpyMEHTa 3a XBWIMHY, t — rnmOWHA pi3aHHSA MM, 1 — YHCIO
MPOXOJIIB JJIA 3HATTSA BChOro mpuirycky, To 1 Tm — OCHOBHHH 1 TONMOMDKHHI 4ac
BUKOHAHHS TEPEXOAy X6., a TAaKOX IHIIl JaHl IO XapaKTepHU3yIOTh 3aroTOBKY,
JieTallb, BUMIPIOBAJIbHI IHCTPYMEHTH, NPUCTPOI, YCTaTKyBaHHs. TakoX BKa3yeThCs B
paBOMY BEpXHBOMY KYTI KOJI JieTaii, KoJ onepaiiitnoi kaptu (JIM71. 60141.00001).

Kapra eckiziB mae xox - JIM71. 20141.00001 ([JomaTox A.2).

Ha omnepamiitHux kapTax BEpXHHOMY JIIBOMY KYyTi PO3MIIIAETHCS B TOHKUX
JIHIAX €CKI3 3arOTOBKM Iepes omnepartlieto (0e3 po3MipiB 3arotoBku). Ha koHTypax
3arOTOBKHU MOKa3yOTh >KMPHUMH JIIHISIMU T1 3MIHM SK1 3’SIBJSIIOTBCS HA L1 omepariii.
Ha nux 3mMiHax BKa3yrOThCS KiHIIEBI pO3MIPH 1 MOPCTKICTh, a TAKOK HOMEP MOBEPXHI
abo mepexoay. SIKII0 PUCYHOK HE BMIIIAEThCA Ha OJIAHKY OMepariiHOl KapTu, BiH
BUKOHYEThCS Ha KaprTax ecki3iB. [Ipm mepeBCTaHOBJICHHI 3aroTOBKM Ha JlaHIN
omepailii HeoOXiJIHO TOKa3yBaTH PHUCYHOK 3aroTOBKM B KOXKHOMY ToOJIOKeHHi. Ha
PUCYHKaxX IMOKa3ylOTh TOYKH 3aKPITUICHHS (3 CTPUIKOIO SKa BKa3ye HampsiM Jii CUII
3aKPITUICHHS) 1 OOPHI TOYKH.

BucHOBKY MOBMHHI MICTUTh 1H(QOPMAILIIIO PO BUPIIIEH] 3aBIaHHS PO3LTY.

Crucok BUKOPHUCTaHMUX JITEpaTypHUX JDKEped MOXKHA 3a 3rOof0I0 KepiBHHKA
IPOEKTY pO3MIIIATH B 3arajlbHOMY CIIUCKY JIITEpaTypH.

OmnepariitHi KapTH 1 KapTH €CKi31B PO3MIIILYIOTHCS IMICJIsI BUCHOBKIB IO PO3ILTY
ab0 crmucKy JiTepaTypu 0 po3Airy, crnenudikamis 10 MPUCTPOI0 TOMIIIAETHCS B

KIHIIl TTOSICHIOBAJIBHOT 3aIKCKa, MICHs crienudiKaiii JUIIOMHOTO MPOEKTY.
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HonaTtoxk M.1

Kapra ecki3iB
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