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Beryn

VYceninHe BOPOBa)KEHHS Yy BUPOOHULTBO HAYKOBO-TEXHIYHMX PO3pPOOOK
3aJIKUTh  BIJ SIKOCTI  KOHCTPYKTOPCHKOi  JoKymeHTarii. Po3poOka  Takoi
JOKYMEHTallll 1Ie TBOPUYMU Mpolec, KU NoTpedye Bil KOHCTPYKTOpPA TIUOOKHX
3HAaHb TE€XHOJOT1i XIMIYHOTO BUPOOHUIITBA; anapariB 1 MPOLECiB, AKi BiIOYBalOTHCS B
HUX; JIep)KaBHUX Ta MDKHApOJHMUX CTaHAApTiB, IO PErVIAMEHTYIOTh IpaBuUiia
BUKOHAHHS JOKyMEHTAaIlll; 1HIIOT HOPMATUBHO-TEXHIYHOI JOKyMEHTarli. SKiCHUM
NOKa3HUKOM pe3yJIbTaTiB HaBYaHHS, MIMOWHU 3aCBOEHUX 3HAHb Ta HAOYTUX YMIHb €
BUKOHAHHS MAariCTepChbKOi AUCEpTallii CTyJEHTaMH, 110 HABYAIOTHCS 32 OCBITHBHO-
npodeciiHOo TpOorpaMor0 MaricTepchbkoi miarotToBku — OOnagHaHHS XIMIYHHUX Ta
nepepoOHUX BUPOOHMITB, cremiabHICTh 133 «lanmy3eBe MamuHOOYAYBaHHSY,
cnemanizanis «HXUHIpUHT, KOMIT' IOTEpHE MOJENIOBaHHS Ta MPOEKTYBAHHS
obJyiaiHaHHS XIMIYHUX 1 HadTOrIepepoOHNX BUPOOHHUIITBY

MetoauyHi BKa3iBKM CKJIaJeHO Yy BiamoBimHocTi A0 I[lomoxeHHs 1ipo
oprasizaililo JUTUIOMHOTO MPOEKTYBaHHS Ta JepkaBHOI aTecTallii ctyneHTiB HTYY
“KIII” (Yxman. B. FO. VYronehikoB. 3a 3ar. pen. 0. 1. fdxkumenka — K.: BIIK
“ITonitexuika”, 2006. — 84 ¢.) Ta OCT 2.105-95.

[losicHrOBanbHA 3amucKa BHUKIIAJA€THECA A€PKABHOIO MOBOIO.

1 MeTa Ta 3aBJaHHSI MaricTepcbKoOI Aucepraiii

Mertoro MaricTepchbkoi aucepTaii € CHCTeMHE 3aCTOCYBaHHS 3HaHb Ta
MPaKTHYHUX YMIiHb TIPM BHKOHAHHI pPO3paxyHKOBOi Ta TpadidyHOi YaCTHUH
MaricTepcbkoi aucepTalii 3a OCBiTHbO-MpodeciiHOW MNporpaMol0 MaricTepchbkoi
niaroToBky — O6J1ajHaHHSA XiMiYHUX Ta MepepoOHUX BUPOOHUI[TB.

VY BiAMOBIIHOCTI 10 TEMH MariCTepPChKOi JUCepTaIlii 3aBIaHHSIMH €:

— OOIpyHTYBaHHS MOJEpHI3aIlli KOHCTPYKIIi BIAMOBIIHOTO OOJIaHAHHS 3

ypaxyBaHHSIM Cy4YaCHMX CBITOBUX TEHJACHIIH Ta BUKOHAHHS PO3PaxyHKIB,



K1 TIATBEPKYIOTh Mpale3IaTHICTh Ta €KOHOMIYHY JOIUIBHICTh 3alPOIIOHOBAHOT
MOJIEpHI3allii;

— oOrpyHTyBaHHS ~ BUOOpY  MaTepiaiiB  JJii  BUTOTOBJIIEHHS  BCIX
KOHCTPYKTHBHHUX €JIEMEHTIB anapata (MalluHH);

— YMIHHS ~ OOIPYHTOBAaHO  BHOMpAaTH  METOJMKM  PO3PAXyHKIB,  WIO
MIATBEPIKYIOTh  Mpale3laTHICTh —amapara (MallMHU), BUXOIAYM 13  3aj]ad
KOHKPETHOTO 3aBJaHHS,

— HaJaHHS PEKOMEHJAIld 3 OXOPOHM Mpalll MPU MOHTaXI1, eKCIUTyaTalii Ta
PEMOHTI anapara (MalliHU, YCTAHOBKH);

— OOTpYHTYBaHHSI TEXHOJIOTii BUTOTOBJICHHS JeTalli amaparta (MalluHH) Ta
OOTrpyHTYBaHHS BUOOPY MPUCTPOIO JJ1s1 00pOOKH 3a7aHO JeTai;

— OOTpYHTYBaHHSI CXEMH aBTOMATHYHOTO KEPYyBaHHS yCTAaHOBKOIO Ta BHOIip
HEOOX1IHOTO YCTaTKyBaHHS;

— TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS 3alpOIIOHOBAHOT MOJIEpHIi3allii;

— BUKOHAHHSA KpPECJIEHb TEXHOJIOTTYHMX CXEeM, CKIaJajJbHUX KpECICHb
anapara (MalluHu) Ta X CKJIaJalbHUX OAUHUILG 1 IeTaleH;

— BUKOHAHHS HEOOX1THUX crienudikarii;

— o¢opMIICHHS JOKYMEHTIB IMPO 3aXUCT IPaB IHTEICKTyaIbHOT BIACHOCTI Ha
OCHOBI 3aIpPONIOHOBAHUX PIlIEHb IO MOJEpHi3alii amapata (MallMHH) YU HOTO
CKJIQJIOBHX YaCTHH;

— BOJIOJIIHHS CY4YaCHUMH 1H(POpPMAIIHHUMHM TEXHOJIOTIIMHM IPH TPOBEACHHI
oOpaxyHKiB Ta opopmieHH1 KBaiiKaiiHoi poooTH;

— TIpEe3eHTAIlisl Ta 3aXUCT MPOBEECHOT pOOOTH.

2 3aB1aHHS HA MaTiCTePCHKY AUCEPTALiIO

3aBaHHA BUJAETHCA KOXKHOMY CTYAEHTY OCOOMCTO MPOTATOM MEPIIOTO TUKHS
MPAKTUKH.

TekcT 3aBIaHHs MIAMUCYETHCA CTYJEHTOM, 110 Oy/1e€ BAKOHYBATH MariCTEPChbKY
JUCepTallilo, KEPIBHUKOM MariCTepchKoi AUCEpTallli Ta 3aTBEPAXKY€EThCSI HAKa30M I10

KIII im. Iropst Cikopcbkoro. 3pa3ok 3aB/laHHs po3MileHo y JogaTky A.



3 Cku1aj, o0cor i CTPYKTypa MaricrepcbKoi gucepranii

Maricrepcbka ucepTalis CKJIaIae€ThCs 3 MOSCHIOBAIBHOL 3alUCKH 1 rpadiuHoi
YaCTUHHU.

[losicHIOBaJIbHA 3alMCKa CKIAJAETHCS 3 PO3JAUIIB Ta MIAPO3AUIIB, HABEACHUX Y
3pasky 3micty ([omatok B). Y KOXHOMY po3aili Mae MOBHICTIO PO3KPUBATHCH
YacTHHA MaricTepcbKoi JucepTalii BIIMOBIAHO 10 3aBaaHHs. KiIbKICTh MiIpO3/LIiB,
MyHKTIB, MIANYHKTIB 3aJICKUTh Bl MOBHOTH Ta 00’€My HEOOXITHOTO Matepiainy.
OpientoBHuit 06csr nosicHroBasibHOI 3amucku 100...150 apkyiiiB OCHOBHOT'O TEKCTY
dopmary A4.

I'padiyra 4YacTMHA CKIQHA€THCA 3 KPECICHHA TEXHOJIOTIYHOT CXEMHU
YCTAHOBKH, CKJIAQJalbHUX KpPECICHb TpbhoX amapaTiB (abo opHiel MamimHm),
CKJIaJJAJIbHUX KPECIICHb OCHOBHUK €JIEMEHTIB (CKJIAQJaJbHUX OJUHHMIIB), SKi
3aJJalOThCS  KEPIBHUKOM MAariCTepChKOi JHMCepTalii, CKIaJalbHOTO KPECICHHS
IPUCTOCYBaHHSA JUIsl OOpOOKHM JeTalli, CXeMHU aBTOMAaTMYHOTO KepyBaHHA. Takox 10
rpai4HOi YaCTUHM BIAHOCUTHCS IJIAKATH, HA SIKUX HAYBEJEHO Pe3yJbTaTH HAyKOBHUX
JOCHIIKEHb Ta IUIaKaT, HAa SIKOMY Ma€ OyTH IpeJICTaBiI€HE TEXHIYHE PILICHHS IO
MoepHi3allii 00paHOi KOHCTPYKIIii anapaTa (MalluHH).

O6car rpadiuyHOi YAaCTHHM  OCTAaTOYHO  BHU3HAYAETHCA  KEPIBHUKOM
Marictepcbkoi gucepTarii, ane mae 0ytu He meHmie 10-tu apkymriB ¢popmary Al, abo

ekBiBaJIeHTIB (hopmaty A2, A3 abo A4, 1m0 BiANOBIA€ BKa3aHii KUTBKOCTI apKYIIIiB.

4 Bka3iBKH 10 BUKOHAHHS PO3iJiiB Maricrepcbkoi aucepTraiii

OdopmienHs MaricTepcbkoi aucepTanii MOBHHHE BIAMOBIIATH BUMOTaM
MixaepaBHUX CTaHAAPTIB €AMHOI CHCTEMH KOHCTPYKTOPCHKOT TOKYMEHTAITIT:

I'OCT 2.105-95. ,,ECK /. O6mme TpeOoBaHMSA K TCKCTOBBIM JOKYMEHTaM .

I'OCT 2.106-96. ,,ECK]I. TexcToBbIE JOKYMEHTHI .

I'padiuna yactuna BukoHnyetbes 3riiHO 10 Bumor 'OCT 2.317-69. ,,ECK/I.

OO6urue mpaBuiia BBITIOJIHEHUS YepTExKEN .



[Ipu BUKOHAHHI TOSICHIOBAJIIBHOI 3alMCKU HEOOXITHO 3BEPHYTH yBary Ha
HACTYyIMHE: MICIS 3aXHCTy MOSCHIOBAJIbHA 3allUCKa Ta KPECJIEHHS BKJIAJAIOTHCA 0
Nankyd Ha TUTYJbHY CTOPIHKY $KOi HAKICIOETHbCS apKyll 3 3arojoBKOM
«Maricrepcbka aucepTanis». [Ipukian TUTYIHOT CTOPIHKY HaBEJEHO B J0AaTKy B.

3BepHith yBary!!! Po3min He Mmoxke 3akiHuyBaTHCh Talduauuer ado

PHUCYHKOM, IicJIsi HUX 000B’A3KOBO MAa€ O0yTH TEKCT.

«IlepeJiik cCKOPOYeHb, YMOBHHUX I03HAYEHb TA TEPMIHIB»
VY poznuni 3a 3pa3koM, HaBeneHuM Yy Jlogatky P, HaBOOuThCS CHUCOK

CKOpPOYCHb, YMOBHUX ITO3HAYCHDb Ta TepMiHiB.

«Berym».

VY BcTyni KOPOTKO HAAaeThes 1H(OpMaIlis Npo aKTyalbHICTh MPOAYKI, sSKa
BUPOOJIIETHCS Ta OOTPYHTYBAHHS JOIUIBHOCTI MOJEpHI3aIlii oOnaaHaHHs, 10 Oye
npoekryBatucs (logatok I'). Jlami y BiAHOBIZHOCTI J0 3MicTy pOOOTH CTaBISATHCS
MeTa Ta 3ajJa4i MaricTepcbkoi aucepralii. B KiHIII BCTymy BKa3yeThCs, KOJIU OYJIO
BUJIAHO 3aBJaHHS HA IPOEKTYBAHHS.

[Tpubnu3Hmii o6csar po3ainy — 1...2 apkyiii.

Poznin «1 Ilpu3HavyeHHsi 00,1aCTh BUKOPUCTAHHSI YCTAHOBKH »

«1.1 Onuc TeXHOJOTIYHOI 0 MPOoLecy»

HaBoguThcsi cxemMa TEXHOJOTIYHOTO TMPOIECY, B SAKI BHKOPUCTOBYETHCS
anmapatu (MaimlvHU), [0 TPOEKTYIOThCS; OMUC TEXHOJOTIYHOI CXeMH B IIUIOMY 3
3a3HAYCHHSIM OCHOBHUX TEXHOJOTIYHUX MapaMeTpiB peamizaimii — TeMIepaTypH,
TUCKH, KOHIEHTpAIl] Ta 1HIIIE.

[Tpubnu3nwMit 06csr — 2...3 apkyiia.

«1.2 Bubip TUIy YCTAHOBKH, anapaTiB, iX Miclle B TeXHOJIOTi4Hiii cxemi»
VY po3niii onucyeThesl MpU3HAYCHHST anapaTiB (MallvH), BUOUPAIOTHCA TUIU

iX KOHCTPYKIIiH, 110 3a0€3My4I0Th SIKICHE BUKOHAHHS TE€XHOJIOTTYHOIO MPOLECY.



Marepianii HaBalOThCS A0 BCIX amapaTiB (MamlvH), 10 HPOEKTYIOThCS Y
MeXax MaricTepchbKoi JucepTarii.

[Tpubnu3Huii o6csar poznuty — 1...2 apkymii.

Poznin «2 TexHiuHi XapaKTepUCTHUKH OCHOBHUX aNapaTiB yCTAHOBKH»

[lonaroThCsi OCHOBHI TEXHIUHI XapaKTEPUCTHKU amapariB (MalluH), IO
MPOEKTYIOThCS (poOOYl cepeqoBUIlla, BUTPATH MOTOKIB, IMOJS TeMIeparyp, MO
KOHIEHTpAIIli, TeIJIOBI BTPAaTH, TUCKH, rabapuTHI po3Mipu, NPUHIMNI Aii amapara,
yac UMKIY JJs anapariB  MeplOAUYHOI  Jil, TOBEpPXHA TEIJIOOOMIHY ISt
TEMJI000OMIHHOTO OOJIaTHAHHS, TUI Ta KUIbKICTh HacaJku abo TapuloK s
MacoOOMIHHOTO 00JIaIHAHHS Ta IHIIE).

TexHiuHI XapakTEPUCTUKU HABOASTHCS IO BCIX amapariB (MalluH), IO
IPOEKTYIOThCS Y MEKax MaricTepchbKoi qucepTrariii.

[Tpubnu3nauii o6csar po3niny — 1...2 apkymri.

Po3nin «3 Onuc Ta 00rpyHTYBaHHSI BHOPAHOI KOHCTPYKILIT anmapaTiB»

«3.1 KoHcTpykuis i npuHuun Jii anapariB, 0CHOBHHX CKJIAJAJbHUX

OJMHHUIb TA JeTaJIeH»

BianoBigHo 10 oOpaHOTO THITYy KOHCTPYKIIi, HABOJIUTHCS OIMHUC OCHOBHHUX
€JIEMEHTIB CKJIaJIOBHX YaCTHH amapariB (MallllH), HAJAEThCS CXeMa arapara.

Ornrco mpoBOIATHCS 70 BCiX amapariB (MaIluH), IO MTPOCKTYIOTHCS Y MEKax
MaricTepchKoi TucepTaitii.

[Tpubnu3HMit 006cAT miapo3 LTy — 2...3 apKYIIIi.

«3.2 TlopiBHSAHHST OCHOBHHMX NOKA3HUKIB PO3pO0JEHUX KOHCTPYKIIiii

anaparis 3 aHAJIOTAMHU»

Hanaerbes1 aHajiz He MeHbIE TPbOX AHAJIOrIB, HAWOUIbII OJM3bKUMH 0
amapaty, 10 HPOEKTYEThCS, 3 BKa3IBKaMM iX IepeBar Ta HenodikiB. OOOB’SI3KOBO

MOAAI0ThCS TOCUJIAHHS Ha JiXKepea, 3B1IKY Oyiia 3HalIeHa 1HpopmMaIris.



[lopiBHSHHS TPOBOAUTHCS A0 BCIX amapaTiB (MallvH), IO MPOEKTYIOThCH Y
MeXax MaricTepchbKoi JucepTarii.
[Tpubnu3Huil 00cAT miapo3aLTy — 2...3 apKyILi.
Onuc BUKOPUCTaHUX aHAJIOT1B 31MCHIOEThCS 3a npukiIaaoMm 4.1.

[Tpuknan 4.1.

3a KOHCTPYKIII€IO 3alpONOHOBaHA B JAHOMY MPOEKTI CylIapKa CYTTEBO
BIJIPI3HAETHCS Bl CYIIAPKH JUJISl CYIIKH cyibdaTy amoHito. [lo-nepiie, BoHa Mae
KpYTJuil epepis, mo-apyre, MOBITPs MOJAETHCS HE 3HU3Y, a B BEpXHIN nMaTpyoOoK,
MO-TPETE PO3MUIIIOBAJIbHA CyIlIapKa MPU3HAYEHA JJIsI CYIIIHHS APIOHOIUCTIEPCHUX
matepianis (mopaaky (25...30)-10° m), cyminHsAM B nceBao3pimKeHOMy MIapi
BUCYIIUTH Takuh Marepian yckinanHenuil. [lopiBHsJIbHa XapaKTEepUCTHKA

CyIIapoOK HaBejieHa y Tabnuii 3.1.

Tabnuus 3.1 — [opiBHsUIbBHA XapaKTEPUCTHKA CYIIAPOK

OCHOBHI T€XHOJIOT14H1 PosnumioBans
OnHokaMepHa
MTOKa3HUKH Ha cymapka
U1 CyminHs cyliapka Cymapka, 110
excTpaKTy JUTSL CYIIKH gynb(baTy MPOEKTYEThCS
aMOHIIO
KaJICHTYJIH
[IpoayKTUBHICTH
CYIIIAPKH 110 BUIIAPEHIil BOJIO3I, 0,006, (1) 0,006, (1) 0,006, (1)
Kr/c, (6anm)
- Pp——

Bosoricte marepiany,% , 325, (1) 325, (1)
(banm)moyaTrkoBa 60, (2) 5. (2) 3. (3)
KIHIIEBA 7, (1) : :

Temrmeparypa TerIoHOCIs
nepest CyIuIbHOO 443, (1) 453, (1) 440, (2)
kameporo, K, (6anm)
KoncTpykTuBHi D=1,500, (1) Kopo6 D=1,0, (3)
po3Mipu, M, (Gau) H=2,670, (1) | 2,940x2,940x3,940, (2) H=2,5 (3)
Cyma GairiB 7 7 13

... [ani nasoosimscs onucu we 1...2 ananoais.

BucHoBku: BpaxoByrouu, 1o cymapka, L0 MpPOEKTyeTbcsa HalOpana
OUIbIIlY KUIBKICTH OaJiiB, MOYAaTKOBA BOJIOTICTH Marepiaiy, L0 MOJAEThCA O
CyIlIapKu OubIIa, a KIHI[EBA MPAKTUYHO HE3MIHHA, rabapuTHI PO3MIpU MPHU LILOMY

MEHIII1, TO AOLUIBHO BUKOPUCTOBYBATH 3alIPONOHOBAHUN TUI CYIIAPKH.




«3.3 Bubip marepiaJjiB eJleMeHTIB KOHCTPYKLii anapaTiB»

B 3anexHocTi Big yMOB peainizalii mporecy (Temmeparypa, THUCK) Ta
CepeIoBHII (arpecHBHI, HEArpPEeCHBHI), 3TiJHO 3 PEKOMEHIAIIIMH HaBeICHUMH B [2]
a0 IHIIUX JITEpaTypHHUX JKEpenax, OOUpaEeThCs Marepial JJisi BUTOTOBJICHHS
OCHOBHHUX Ta JONOMDKHHMX €JEMEHTIB KOHCTpyKUii amapariB (mamuH). Takox
BHU3HAYAIOTHCS BIACTUBOCTI MaTepianiB (Mexa MIHOCTI, TEIUIONPOBIAHICTh Ta 1HIIE),
3 MOCUJIAHHSM Ha JIKEePEsIo BUKOPUCTAHOT MPU LIbOMY JIiITepaTypHu.

Martepianu BHOMpaIOTHCS J0 BCIX amapariB (MallWH), U0 MPOEKTYIOTHCA Y
MeXax MaricCTepchbKoi AucepTallii.

[Tpubnu3nHuii o6csr miapo3auty — 1...2 apKyii.

«3.4 TlaTeHTHHMH OrJAsiA KOHCTPYKUiIH OCHOBHOI0 00JIaHAHHSA

YCTAHOBKM»

Hanaerbcs anamis 5-ta mateHTiB (TPU Ha YKpaiHChbKI a00 pociiicbKiil MOBI
Ta JABa Ha aHIJilchbKi (HiMenbki) MOBi) 3a ocTaHHiH pik, SIK MPOTOTHUIIIB, IO €
HAWOLIBIN OJMM3BKUMM 7O amapaTiB (MaIluH), 0 MPOEKTYIOThCS, 3 BKa3IBKaMH iX
nepeBar Ta HenodikiB. OOOB’S3KOBO BHKOHYETHCS TIOCHJIAHHS Ha JDKEPEJo
iHdopMalii (maTeHT Ha BHHAXiJ, HA KOPHUCHY MOJIEb, CBIAONTBO). B KiHII po3ainy
BI/I3HAYAETHCS B YOMY TIOJIATa€ MOJCPHI3allisl amapaTiB Ta TMPOIO3HINT 1100
TEXHIYHOTO PIIICHHS, IKe MOKHA TMOKJIACTH B OCHOBY BJIACHOI 3asIBKH HA MATEHT.

VY nmomatkax HAaBOIWUTHCA PETJIAaMEHT MATEHTHOTO TMONIYKy Ta (oToKomii
BUKoprcTaHuX nateHTiB (TekeT po3MillyeThest y 101aTKy 0€3 paMoK).

IlopiBHSIHHSI NPOBOAMTHLCA A0 BeCiXx amapariB  (MalIMH), 110

NMPOEKTYIOThCS Y MesKaX MaricrepcbKoi JucepTaiii.

[Tpubnu3aMit 00csaT miapo3ainy — 3...4 apKyIi.

Ornrc BUKOPUCTAHUX MATCHTIB 3MIMCHIOETHCS 32 IPUKIaaoM 4.2.
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[Tpuknan 4.2.

baratoeneMeHTHHI TemI000MIHHUK [2] . < mym [2] — nocunanns na oicepeno,
38I0KU 838MA KOHCMPYKYis >

Cxema panoro amaparta 3o00pakeHa Ha pucyHky 3.1. TemnmoHocii, 110
MOCTYMAa€ B KOJIEKTOP BBeACHHS | pO3MOALIAEThCS MO TpyOKkax 3 BCiX ejleMeHTIB. B
MDKTPYOHOMY MPOCTOP1 4 KOHJEHCYEThCS APYTU TEIIIOHOCIH.

IIepesaru amapara:

1) Manuii TigpaBAIYHUM OMIp MO TPYOHOMY MPOCTOPY;

2) IHTEHCHUBHHI MpOLEC TETI00OMIHY;

3) HU3bKa METAJOEMHICTB;

4) HeBeNuUKI1 3aTpaTH EHeprii;

5) MOXJIMBICTH PETYJIFOBAHHS 3/11sTHOT TEMJI000OMIHHOT TOBEPXHI.

1- xoJieKTOp BBEJIEHHS TEIJIOHOCIA; 2 — KOJIEKTOP BIJIBEJIEHHS TEIJIOHOCIS;
3 — BHYTpIIIHI TPYOKH; 4 — KOXKYX; 5 — 3’ € JHYyBaIbHI TPyOKH
Pucynok 3.1 — baraToenemMeHTHUN TETNIOOOMIHHUK

Henomniku amapara:

1) yckitaHeHa TepMEeTH3allis;

2) BIIACYTHS MOXJIHMBICTh BIJIBEJICHHS CKOHJICHCOBAHOTO TEIUIOHOCIS B

IpoIIeCi;

3) miABUIIIEHHS Yacy PEMOHTHHUX POOIT Ta 4acy OYUCTKH.

... [ani nasooumucsa ananiz we 4 ananozis.

BucHoBOK: B pe3ynbTaTi MAaTEHTHOTO TMOIIYKY BCTAaHOBIEHO, IO CYyYacHI
TEHJEHII1 1HTeHCHdIKamii TEIUIOOOMIHHMX IPOIECIB HAIpaBiCHI Ha ITiBHIICHHS
MATOMOI TTOBEPXHI TEII000MiHy abo Ha TypOyi3allifo moTokiB. B 3anponoHoBaHii
KOHCTPYKIIii armapaTta He BUKOPHUCTOBYIOTHCS TEXHIUHI PIIICHHS 3aXUIICHI TTpaBaMu
IHTEJNIEKTyallbHOI BJACHOCTI, a OTXKE amapar € TaTeHTHO YHUCTUM. PeriiameHt
MaTEeHTHOIO MOIIYKY HaBeAeHO B Jlomatky A.

B ocHoBy MmojnepHizalii MOKIaJeHO 3a1ady 1HTeHcu@ikaiii TermiooOMiHy 3

00Ky JIIMITYIOYOTO MIKTPYOHOTO ITPOCTOPY.
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Poznin «4 Po3paxyHku, 10 NiATBEP/KYIOTh MNpane3laTHICTb Ta
HAJIMHICTH KOHCTPYKIiM»

BUKOHYIOTBCS pO3paxyHKH, HEOOXIIHI ISl POEKTYBaHHS anapaTiB (MallKH).
HamoBHeHHs1 po3aUTly BU3HAYAETHCS 3aBIaHHSM Ha MAariCTEPChbKy AUCEPTAIlll0 Ta
KOPEryeTbCsl MiJl Yac BUKOHAHHA JAHUcCepTalii KepIBHUKOM, BIAMOBIIHO 1O
0COOIMBOCTENW KOHCTPYKIIII.

[TapaMeTpuuHi po3paxyHKH (BU3HAYEHHS OCHOBHUX F€OMETPUYHUX PO3MIpPIB)
BUKOHYIOTBCA /IO BCiX anmapariB (MaIIvH), 10 MPOEKTYIOTHCSA Y MEKaxX MaricTepchbKoi
JUcepTaIlii.

[lpy BUKOHAHHI IH)XCHEPHUX PO3PaXyHKIB amapara (MalIuHH), JJIS SIKOTO
3alpONOHOBAHO  1HOBALIMHOIO  pIIIEHHS, OOTPYHTOBYEThCS BHOIp HANWOULIBII
pamioHaTBbHOTO BapiaHTy INUISXOM BHKOHAHHS TIOPIBHAUIBHUX TapaMeTPHUYHUX
PO3paxyHKIB Ui HIOHAHMeHIe TPHOX anmajoriB. Hanpuknan ams TeruiooOMiHHUX
anapariB OOrpyHTOBaHHS BMOOpPY HAMOUIbII PalliOHAJIBLHOTO BapiaHTY BUKOHYETHCS
3a CIIBBIAHOLIEHSMU BUTPATH-IUIONIA TEIUIOOOMIHY, BUTPATU-METAJOEMHICTh Ta
BUTPATU-T1APABIIYHUN OTIP.

[Ipu BUKOHAHHI HAYKOBHX MPOPOOOK y MaricTepciit auceprarlii HaBOJAATHCS
PE3yNbTaTH HAYKOBHUX JOCIIKEHb.

PesynbpTaTit poOOTH BUKIIAAOTHCS Y MOSCHIOBAIBHIN 3aMCI[I MaricTepCchKoi
JUCEpTallii Ta HABOJSATHCS Ha IJIaKaTax.

KinpkicTh po3paxyHKiB Ha MIIHICTh, CTIMKICTh Ta KOPCTKICTh TOBUHHA OyTH
HE MEHIIOI0 §, BUOIp TUITY PO3PaXyHKIB MPOBOAUTHCS KOHCYJIBTAHTOM MaricTepchbKoi
JUcepTaItii.

[Tpubnuznamii o6csr po3niny — 40...70 apkymris.

Poznin «5 Oxopona npami»

Bka3ytoThbcsi OCHOBHI JpKepena HeOe3NmeKkW Npu MOHTaXI, eKCIUTyaTarlii,
PEMOHTHHX pOoOOTax 3 yCTAHOBKOKO, MOXUIMBI Hachigku. HaBoasTbcs 3axonu 11070
3aXMCTy MEPCOHANlY BiJ BIUIMBY HeOe3neuHux (aktopiB. Po3/il BUKOHYEThCSA Mif
KEpIBHULTBOM KOHCYJbTaHTa 3 OxopoHu mpaiil. OOcsr, HAMOBHEHHSI BU3HAYAETHCA

KOHCYJIbTAHTOM IPHU Y3TrOJ>KEHH1 3 KEPIBHUKOM MaricTepchKoi JucepTallii.

12



[Ticas BUKOHAaHHA PO3AULY, CTYJE€HT Ma€ OTPUMATH MIANKUC KOHCYJIbTaHTAa Ha
TUTYJBHOMY JIUCTI MOSCHIOBAJIBHOI 3amMCKU (IPHUKIAQA THUTYJIBHOTO JIMCTA
MOSICHIOBAJIbHOI 3aNMCKU HaBenieHo y Jlonatky J1 ).

[Tpubnu3nuii o6csr — 8...10 apkymris.

Po3nin «6 PexkoMenaamii o0 MOHTAKY Ta eKcIIyaTamii anapara»

HaBoasiTecss pexomeHaalli MIOA0 MOHTaXy Ta €KCIUlyaTalli yCTaHOBKH,
perjiaMeHT MPOBEJICHHS PEMOHTHUX POOIT, 0COOIMBOCTENH MOHTYBaHHS, CTPOITYBaHHS
amapara Ha MICIIi.

PexoMenariii HaaloThesl A0 BCIX amapaTiB (MallvH), 110 TPOEKTYIOThCS Y
MekKax MariCTepchbKoi ArcepTallii.

[Tpubnu3namii o0csar po3ainy — 2...3 apKyIi.

Poznin «7 PiBenb cTanaapTusanii Ta yHigikaunii»

BinnosinHo 10 po3poOieHuX KpecieHb anapaTa Ta WOro CKJIAaJOBUX YaCTUH
(ckmamanbHUX OJMHMIIL, JeTaliell) pO3PaxOBYEThCS PIBEHb CTaHAApTU3AIll Ta
yHidikaii. [IpoBoauThcs aHasi3 piBHIB.

PiBenp cranmaptuzamii Ta yHidikamii BHU3HAYAEThCA IS BCIX amapatiB
(MammmH), 110 MPOEKTYIOTHCS Y MEkKaX MariCTepchKoi qucepTarlii.

[Tpubnu3Hmii o6csar po3ainy — 1...2 apkyiii.

Poznin «8. OuikyBaHi TeXHIK0-eKOHOMiYHI MOKA3HUKH 3aCTOCYBAHHS
YCTAHOBKH»

3a pe3yibpTaTamMu 3apoOTNIOHOBAHOI MOJIEpHI3allii 00J1aJHAaHHS HAMIPaBJICHOI Ha
iHTeHCUIKaIio mporecy abo MiABUINEHHS MPOMAYKTUBHOCTI PO3PaXOBYIOTHCS i
TEXHIKO-CKOHOMIYHI  TOKa3HUKH. PO3aiI  BHKOHYETBCA IMJI  KEPIBHUIITBOM
KOHCYJIbTAaHTa 3 IBOTO pO3AUTy TpoekTy. OOcsr, HANMOBHEHHS BU3HAYAETHCS
KOHCYJIbTAHTOM TIPH Y3TO/PKCHHI 3 KEPIBHUKOM MariCTepChKO1 TUcepTaIllii.

[Ticns BUKOHaHHS PO3AULY, CTYACHT Ma€ OTPUMATH MIANMUC KOHCYJIbTaHTA Ha
TUTYJBHOMY JIUCTI MOSICHIOBAIBHOT 3aIHCKH.

[Tpubnu3aMii o6csr — 8...10 apkymris.
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«BuCHOBKH»

BianoBigHo 10 MeTH, 3aJad Ta 3MICTy JHCEpTallii MepepaxoByIOTHCS BCl
pobotu, siki Oyl0 BHUKOHAHO B MPOEKTI, TaKOX 3a3HA4aeThCcsi 00’eM rpadiuHOi
YaCTUHU, MPOBOJAUTHCA KOPOTKUH aHali3 BUKOHAHOI pOOOTHU B MPOEKTI, BKA3yIOThCS
BC1 aBTOPCHKI MoAM(IKaIlii Ta MOJIEpHI3aLii.

BHUCHOBKM BUKOHYETBHCS Ha TPbOX MOBaX — YKpaiHCBbKiH, pOCIHCHKIN Ta Iie
OJIHIM 1HO3eMHIH (aHTIINCHKIN, HIMEIBKIN 4 (paHIly3bKii). KOpekTHICTh epekiiany
NEPEBIPSIETHCS BUKIIAJA4€M-KOHCYJIbTAHTOM 3 1HO3E€MHOI MOBH, MiJITBEpKEHHIM
4oro € MiANUC Ha 1HO3eMHOMY mnepeknaal. [lpuknaag odopmieHHsS BUCHOBKIB
HAaBEJICHO B 101aTKy E.

[Tpubnu3HMil 06CAT BUCHOBKY CTAHOBUTH 1...2 apKyi.

«JlomaTok A TexH0JI0Tisi BATOTOBJIEHHS JeTaJIi»

3a 3aBHaHHSIM KOHCYJbTaHTa MPOBOAMUTHCS PO3poOKa TEXHOJOTii BHOpaHOi
JeTani Ta Migoip NMPUCTOCYBaHHSA JJiA 1i BUTOTOBIIEHHSA. BUKOHYIOTHCS KpeciaeHHS
JeTajal Ta IPUCTOCYBaHHS Ta BUKOHYIOThCS HEOOX1IH1 crienudikarii.

Po3nmin BUKOHYETBhCS Mg KEPIBHUITBOM KOHCYJIbTaHTa 3 IBOTO PO3ILTY
npoekty. OOcsr, HAMOBHEHHS BU3HAYAETHCS KOHCYJIBTAHTOM TIPH Y3TOJKEHHI 3
KEpIBHUKOM MaricTepchkoi amceprarii. BUMoru 1o BUKOHAHHS PO3LTY HABEACHO y
Honarky H.

[Ticns BUKOHAHHS PO3/LTY, CTYJIGHT Ma€ OTPUMATH MIANUC KOHCYJIbTaHTa Ha
TUTYJIBHOMY JIUCTI TOSICHIOBAIBHOI 3amucKu (MPUKIIAJ TUTYJIBHOTO JIMCTA
MOSICHIOBJTBHOT 3aITMCKH HaBeaeHO y Jlomatky b ).

[TpubnuznaMii o6csr — §...10 apkymris.

«/lomatoxk b ABTOMaTH4YHAa cXeMa KepyBaHHS YCTAHOBKOIO»
3a 3aBIaHHSIM KOHCYJIBTaHTA MPOBOJIUTHCA PO3pOOKA aBTOMATHYHOI CXEMU
KEPYBaHHSI YCTAHOBKOK. BUKOHYIOTBCSI KPECICHHSI aBTOMATUYHO1 CXEMH KEPYBAHHS

YCTAHOBKOIO Ta BUKOHYIOThCSI HEOOX1/IH1 crieru@ikanii.
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Po3nin BUKOHYETHhCS MiJ KEPIBHUIITBOM KOHCYJIbTaHTa 3 IBOTO PO3ILTY
npoekTy. OO0csAr, HAalOBHEHHS BU3HAYAETHCA KOHCYJIBTAHTOM IPH Y3TOHKEHHI 3
KEpIBHUKOM MaricTepchbKoi 1ucepTarii.

[Ticas BUKOHaHHA PO3ALLY, CTYJE€HT Ma€ OTPUMATH MIANKUC KOHCYJIbTaHTa Ha
TUTYJBHOMY JIUCTI TOSCHIOBAJIBHOI 3amuCKu (MPUKIAJL TUTYJIBHOIO JIMCTA
MOSICHIOBAJIBHOT 3amucku HaBeneHo y JJonatky b ).

[Tpubnu3nHmii o6csr — §...10 apkymris.

«lonaTtok B /lokymeHTaNisl 10 MATEHTHOT 0 JOCJIII?KEHHD)

BHocsATbCS pe3ynbTaTH MAaTEHTHOrO TMOIIYKY — pErjiaMeHT MaTeHTHOTO
nouryKy, copMoBaHU# BIAMOBIAHO A0 3aBAaHHsS. TaKoX HaBOAATHCS BUCHOBKHU MPO
NaTEeHTHY YUCTOTY KOHCTPYKIIIT Ta TEHCHIIIM pO3BUTKY OOJIaIHAHHA B IIiM ramsysi.

TekeT po3millyeThes y 10AaTKY 0€3 paMoK.

[Tpubnu3HMii 00cAT 10AaTKYy CTAHOBUTH 4...5 apKYIIIiB.

«lomarok I'...2K Komn’rorepHuii po3paxyHoK eJieMEeHTIB anapara»

BHocsATbCS TOKYMEHTAllid M0 BCIM MPOrpaMHUM pPO3paxyHKaM, BAKOHAHUM 3a
TEMOI0 Marictepcbkoi auceprtarii. KokHUIT mporpaMHHMl pPO3paxyHOK Mae
CKJIaJIaTUCh 3:

- OJIOK-CXEMU JI0 PO3PaXyHKOBOT MPOTPaMu 3 OIMKMCOM il poOOTH;

- TaOJuIll 11IeHTH(IKATOPIB;

- IPOTrpaMHUM KOJ;

- pe3yJbTaTl PO3pPaXyHKY.

[Tpubnu3HMit 00CAT TOJATKY CTAHOBUTH 4...5 apKyIIIiB.

«Jlonatok 3 IlaTeHTH, AKi BUKOPUCTAHI B IATEHTHOMY J0CTiKEHHD»

BriramaroThes Korrii mepiioi Ta Ipyroi CTOPiHKK MaTeHTIB, BUKOPUCTAHUX ITi]T
gac OOTpYHTYBaHHA KOHCTPYKIIii amapata (MallMHM) Ta TPU TATCHTHOMY
nociikeHHi (TekeT po3mimyeTnest y 101aTKY 0e3 paMoK).

OO0cHr noaaTky 3aj1eKUTh Bl KUTBKOCTI MATEHTIB Ta iX pOo3Mipy.
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«donarok K Ilybaikaunii aBTopa»

BHocuTbCs CcOMCOK TMpals CTYACHTa, BUKOHAHUX IIJ] Yac BHUKOHAHHS
MaricTepchbkoi aucepTarlii Ta nepioj HaB4aHHs. [Ipukian opopMileHHs CIUCKY Mpallb
HaBesieHOo B AoaaTky JI. Takoxk BKJIaJal0ThCsl KCEPOKOIIi 3a3HaUYEHUX MyOTiKallii.

TekcT po3millyeThes y 10AaTKY 0€3 paMoOK.

OO0csAr 1oaaTKy 3a1eXUTh Bl KUTBKOCTI My OJIiKaIlii.
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5 PexoMeHaalii 10 BUKOHAHHSA MOSICHIOBAJIBLHOI 3aIMCKHU

5.1 CTpykTypa nosiCHIOBAaJIbHOI 3aNIMCKHA

[TosicHrOBaNIbHA 3amKcKa BUKOHYEThCS 3riHo Bumor ['OCT 2.105-95 Ta [1].

CtpyKTypa NOSICHIOBaJIbHOI 3aIIUCKHU:

— TUTYJBHUH JIUCT 10 MarictepcbKoi aucepranii (JlogaTok B);

— 3aBJIaHHS Ha MaricTepchbKy JucepTalito (101aToK A);

— KaJIeHJapHUH raH-rpadik BUKOHaHHS aucepTanii (1omatok XK);

— pedepar yKpaiHCBKOIO, POCIMCHKOIO, 1HO3EMHOIO MOBOIO (OCTaHHIA Mae

OyTM TmTepeBIpeHUM Ta TMIANUCAHUM  BHUKJIAJa4eM-KOHCYJIHTAHTOM )
(momarok K);

— THUTYJIBHUH JIMCT JI0 TOSCHIOBaILHOT 3anucku ([lomarox J1);

— 3Mict (gomarok b);

— TEKCT NOSICHIOBAJIBHOT 3aITMCKH, 3T1THO 3MICTY.

Jlo monaTkiB BHOCSTH TaOMHIN 1eHTH(]IKATOPIB, alTOPUTMIUHI cXeMH (OJI0K-
CXeMH), TIPOrpaMH, pe3yibTaT, pErIaMeHT TMAaTeHTHOTO TOIIyKY, (OTOKOMil
TUTYJIBHUX apKyIIiB BUKOPHCTAaHUX IaTeHTIB, (oTokomii myOsikaiid IMomnrykada
(cTaTTi, TE3 MONOBiJIEH Ta MATEHTIB), BIIOMICTh MaricTepcbKoi AucepTalii, MicIs

3aIMCKH BKJIQJAIOThCS Crieudikalii.

5.2 Bumoru 10 (popMaTyBaHHSA MOSICHIOBAIbHOI 3alIUCKHU

3anmcka opopmisieTbest TekcToM mpudrom «Times New Roman» pozmipom
14 xernb 3 1,5-UM MDKPSIKOBUM IHTEpBAJOM. BifCTynu mo TEKCTy 3iiBa, CIpaBa,
3BEpXy Ta 3HU3Y — BiICYTHI.

BupiBHIOBaHHS TEKCTY MO HIUPUHI.

Hywmepairist cTopiHOk moBHMHHa OyTH HACKpi3HA Uil BCi€i 3amucKy,
BKJTFOYAFOYH JTOJATKH.

Biactyn nepioro psinaka (ab3air) 1,5¢cm.

BukopucroByBatu miikKpeciaeHHs HeAOMYCTUMO.
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Hamipxupue popmaTyBaHHS TEKCTY TOMYCKAETHCS JIMIIE B Ha3BaX PO3MLIIB,
MIAPO3JLIIB, MYHKTIB Ta MiMYHKTIB.

[lona ctopinku — 15mm 3Bepxy, 30MM 3HM3Y, 25MM 3miBa Ta 10MM crpasa,
10 BIJNIOBIJIa€ BiACTaH1 Bil paMKu CTOpPiHKK — 10MM 3Bepxy, 10MM 3HU3Y, SMM 311iBa
Ta SMM crpasa.

Koxna cropiHka mae pamky 15MM, 3a BHUKIIOYEHHSIM TUTYJIbHUX JIUCTIB
(momatok A ), 3aBmaHHs (01aTOK A), KaJleHAapHOTro ImiaHy-rpadiky (momatok XK),
pedepari (momarok K), siki BUKOHYIOTBCSI Ha JINCTaX 0€3 paMKH Ta MEPIIoi CTOPIHKU
3MICTY, IO € TMEPIIUM JIICTOM IOSICHIOBAJIBHOI 3alIUCKH 3 PAMKOIO Ta Ma€ PaMKy
40mMm (monarok b). 3mict, po3ranryBaHHs 1 po3Mipu rpad OCHOBHHX HAIMCIB paMOK
Mae BianoBigaty HopMmaMm BctanoBieHuMm ['OCT 2.104-68.

TexcT TOSCHIOBAIBHOI 3aMMCKA  PO3AUISIOTH HAa PO3ALUIM 1 MiIPO3ILIH,
BIJIMOBIIHO JI0 3MICTY Ta NMPU HEOOXITHOCTI HA MYHKTH Ta MiAMYHKTH. [0 3micTy
BHOCSITH JIMILIE PO3AUIM Ta MiApo3auiy, a nyHkTd Ta nianyiktu HE BHOCATbBCSA
(momatox b).

Po3ninn MOBHHHI MaTH TMOPSIKOBI HOMEPH B MeEXaX yChOro JOKYMEHTa
(vacTuHun), mo3HaveHi apabcbkuMu 1udpamu. ITigpo3aind MOBUHHI MaTH MOABIHHY
HyMepalIlito — nepiia 1udpa BiANIOBIIa€ HOMEPY PO3/LTY B IKOMY BOHHM 3HaXOISATHCS,
a Jpyra — TMOPSAAKOBOMY HOMEpPY IIAPO3AUTY B MeXax po3auly. AHajoriyHa
HyMepaIlisl MyHKTIB — MOTpiliHA, Ta MAMYHKTIB, ¢ MOXKe OYTH BXKE YOTHUPH IUPpH.
Koxxna 1mdpa BiagiisgeTbcss Kpamkow, a Imclsd OCTaHHboi Iudpu  mepen
naiimenyBanHsMm Kkpanka HE CTABHUTBCS. Hampukinmi Homepa po3ainy,
niapo3ainy, myHkty un mianyHkty kpanka HE CTABUTBCHSI.

B cepenuHi MyHKTIB, MIAMYHKTIB MOXYTh 3HAaXOJUTHUCh TNEpepaxyBaHHS,
npasuia ohopmiieHHs sikux HaBoAsIThest B [OCT 2.105-95 B m. 4.1.7.

HaiimenyBaHHS pO31UTiB TMOBWHHI OyTH KOPOTKMMH (HAaBEICHI B 3MICTI,
nonarok b). HaiimenyBaHHS po37UTIB 1 MAPO3ALTIB 3aTUCYIOTh Y BUTJISAI 3aTOJOBKIB
3 ab3aiy MPOMUCHUMU JiTepaMu (OKpIM MepIioi BETUKOI JITepH) HAMIBKUPHHUM
dbopmaTom siTep. BUpiBHIOBaHHS TEKCTY MPHU LbOMY «I0 HIUPHUHI». BukopucTaHHs

KypCUBHOro (hopMaTyBaHHs, MIJKPECICHHS Ta NepeHocH ciiB y HaiimeHyBaHHIX HE
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JOIIYCKAETBCHA. Kpanka Hampukinni HE  CTABUTBCHA.  Axmo
HallMEHYBaHHS CKJIAJIA€ThCA 3 IBOX PEYEHbB, TO iX PO3AUIAIOTH KPAIKOIO.

Po3ramoByBaTi Ha3By po3Ally, MIIPO3AULY Ta TEKCTY Ha PI3HUX CTOPIHKAX
3ABOPOHSAETHCH.

Mix Ha3BOIO po3aLTy ad0 MIAPO3AUTY Ta TEKCTOM Ma€ OyTH BUIbHUN PSAIOK.
SIkuro micnst Ha3BU PO3AUTY BiApa3y 1€ Ha3Ba MiAPO3UTYy, TO MDK HUMHU TaK CaMmo
Mae OyTH BUIBHUH PSIIOK.

[Tpuknaa odopmiieHHS HalMEHYBaHHS PO3AULY Ta MIIPO3AUTY HABEACHUU B

npuknaa S.1.

ITpuknan 5.1

1 IIpu3HayeHHA Ta 00,1aCTh BUKOPUCTAHHS YCTAHOBKH

1.1 Onmc TeXHOJIOTIYHOT0 Mpouecy

TexHonoriyHa cxema yCTaHOBKH 300pakeHa ... .

KoxeH po3ail MOSCHIOBAJILHOT 3allMCKH TIOYWHAIOTh 3 HOBOTO JIMCTA
(ctopinkn). ITigpo3ainu i1yTh OJWH 32 OJHUM B MEXKax pO3JUTy Ha BiJICTaHI B OJMH

BUIBHHUM PSJIOK.

5.3 Bukjaa TeKcTy mOsiICHIOBAJIbHOI 3alTUCKH

TexcT BUKIAZAETBCS Yy BIAMOBITHOCTI N0 (opMaTyBaHHS Ta CTPYKTypH
HaBeneHUX panime. [loBHe HaliMeHyBaHHS BHpPOOYy Ha THUTYJIbHOMY JIUCTI, B
OCHOBHOMY HAIIMCi 1 IPH TIEPIIOMY 3raayBaHHI B TEKCTi JIOKYMEHTa IMOBUHHE OyTH
OJIHAKOBHM 3 HAWMEHYBAaHHSIM HOTO B OCHOBHOMY KOHCTPYKTOPCHKOMY JTOKYMEHTI —
cnerudikari CKIaJarbHOTO0 KPEeCIeHHs amaparta. HaliMeHyBaHHS, 110 HABOASTHCS B
TEKCTI MOSICHIOBAJIbHOI 3aITUCKH 1 HA UTIOCTPAIlisiX, IOBUHHI OyTH OJIHAKOBHMH.

Hudpu, nmitepu xupunuui, rpeubki Jjitepu nuinytbess BE3  kypcuny.
JlaTUHCBK1 JIITEpU MHUIIYThCS KYpCOBHM, Yy TOMY YHCJIl Ha3BU KpUTEPIiB

[xapakTepuctnuni uncna] — Re, Pr, Nu (JICTY 3651.2-97) ta iHIIe, BUHATKOM €
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HAa3BM YCTAJCHUX MAaTEMaTUYHHUX (PYHKIIH Ta MO3HAa4YeHb (HampuKIazd: COS, Sin, max,
min, log). L{i BUMOTH CTOCYIOTBCS SIK CAMOTO TO3HAYEHHS TaK 1 BEPXHIX Ta HIKHIX
1H/EKCIB (IpY BUKOPUCTAaHHI HA MPUKIIAJ B SIKOCT1 MO3HAYEHHS JATUHCHKOT JIITEPH —
BOHA MUIIETHCS KYPCUBOM, a 1HJIEKC HAMMCAHUH KUpHIUIEto — 6e3 KypcuBY: [Qpos | )-

[Ipy HEOOXITHOCTI BHECEHHS BHUIIPABJIEHb B TEKCT MOSCHIOBAJIBHOI 3aIHCKH,
JOTYCKAETHCS BUIIPABIIATH O1I0I0 3aMa3Kkor0 (KOPEKTOPOM) Ta HaMKMCAHHS MOBEPX Hel
MPaBWJIbHI HATTMCH YOPHUM YOPHUIIOM.

3ABOPOHEHO B Ttekcri (okpiMm (opmyn Ta TaOmuIb) MHCATH «-» —
3aMITHHH CJIOBOM «MIHYC»; «@» — 3aMITHHU CIIOBOM «JIlaMeTpy»; mucatu 6e3 uudp
CUMBOJIH «>», «<», «=», «», «F», «=», «=», «Noy, «%o».

[lepenik gomyctumux ckopodyenb HaBegeHo B 'OCT 2.316.

CranmaptuzoBana cuctema oauHuIlb HaBeaeHa B 'OCT 8.417, mo BianoBigae
cucremi onuHuie CI.

JOINYCKAETBCSA paszom 13 Hanucanumu B cuctemi oauHuip CI
napaMeTpaMH, BKa3yBaTH iX 3HAUEHHS B OJIMHULISX, 1110 paHillleé BUKOPUCTOBYBAJIUCH.

3ABOPOHEHO po3puBaty yucia 3 po3MipHOCTIMHU.

5.3.1 OdopmireHHSsI po3paxyHKiB

Bci po3paxyHku BenyThCs B CTaHIAPTHU30BaHIA CHCTEMI BHUMIpPIOBaHb
I'OCT 8.417, BUKIIIOUEHHSIMHU MOKYTbh OyTH OKpeMi eMITipuyHi GOpMyIl BUBEIICHI Ta
oJlep KaHl JJIsl 1HIIOI CUCTEMH BUMIPIOBaHb, MPHU IILOMY BIAMOBIAb OJIEpKaHy HE B
CTaHIapTU30BaHIN cUCTeM1 HEOOX1THO MEePEBECTH.

[Tpu BUKOHAHHI PO3PAXYHKIB, YMCJIA OKPYTJISIOTHCS JO YETBEPTOi 3HAUYIIO]
1udpu, M0 B TOBHIN Mipi JOCTaTHBO JIJIi TOYHOTO PO3paxyHKy (Ha mpukman: 0,5512;
a6o 159,6).

B koxxHOMY migpo3aiji pPO3pPaxyHOK CKJIAJAAETHCH 32 TAKOK CXeMOI)
(ITpuknax 5.2):

1. MeTa po3paxyHKy 3 BKa31BKOIO, IKI TapaMeTpu Ta BEIUYUHU MAIOTh OyTHU

BHU3HAYEHI B KIHIIl PO3PAXYHKY.
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2. Po3paxyHkoBa cxema abo ecki3 (y AOBUIbHOMY MaciiTad1) 3 MO3HAYECHHAM
BXIJTHUX MTapaMeTpPiB Ta BEJIMYHUH, [0 MAIOTh PO3PaXyBaTUCH.

3. BxigHi JaHHI, YyacTHMHA 3 SIKUX MOXKE OYyTH pe3ysibTaTaMH MOIMEpPEeaHIX
PO3paxyHKiB, IPU IbOMY OJTHAKOBI MO3HAYEHHS TUX CAMHUX BEJIUYUH HE 000B’SI3KOBI,

aje OakaHi.

4. TlocwnaHHs HA METOJIMKY PO3PaXyHKY — JIPKE€PEJIO 3BIJIKM B3siTa METOJIUKA

PO3PAXYHKY.
5. besnocepenHbo cam po3paxyHOK.

6. BucHoBKH, BINOBIAHO 10 METH.

[Tpuxnan 5.2.

5.3 Po3paxyHoOK riapaB/iiYHOro Onopy KOHJAEHCATOPA

MeToro po3paxyHKY € BUSHAYCHHSI TIPABIIYHOTO OMOPY TPYOHOTO TIPOCTOPY
KOHJIGHCAaTOpa Ta IOTYXKHOCTI HAcoCy, OCKUIBKM TIApaBIIYHUN OMIp TpHU
KOHJICHCYBaHHI Maike BIJACYTHIM Ta JOJIAETbCS ICHYIOUMM KOMIIPECIHHUM

O6H3.,ZIHaHHﬁIM YCTaHOBKH.

Po3paxyHkoBa cxeMa riipaBiiuHOTO PO3paxXyHKy HaBeJeHa Ha pUCYHKY 5.3.

- '|_|' .

1 1T i
[

Pucynok 5.3 — Cxema rigpaBiiqHOTO po3paxyHKy KOHAEHCAaTOpa

BxigHi naui:

MacoBa BuTpata Boau Gz, Kr/c 2,42
HIBUIKICTH BoAU B TpyOkax W, m/c 0,2145;
MIBUJIKICTH BOAM B mTynepax Wy, m/c 0,201;
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r'yCTHHA BOJH P, KI/M° 981;

kputepiit PeitHonbaca Re 10001;
KUIBKICTH XO/IIB Z 4:
JOBXHHA TpYOOK L, M 2,9;
BHYTpILIHIN qiametp TpyOku d, m 0,021.

Po3paxyHOK 3/11HCHIOEMO 3a METOIMKOI0, BUKJIaIcHOIO B [7, cT. 86-94].

KoedimieHnT rigpaBmiyHoro omopy mis MIOPCTKUX TPyO NpH BIAHOLIEHHI

€KBI1BaJICHTHOT'O ):[iaMeTpa J0 CGpGI[HBOI BUCOTH BI/ICTYHiBl

s=3 092 g 105,
e 02
TOJI1
_ 1 . . N
A= (_2|g[8+(6'81)0,9]) _(—2Ig[0'105+( 58l )0’9]) 0,104,
S 37 10001

<oani HaBOOUMbCSL PO3PAXYHOK 3 BUSHAYEHHAM 8CIX HEOOXIOHUX BeNUYUH>

BucHoBok: B pe3ynapTaTi MPOBENEHHS  TiAPABIIYHOTO  PO3PAXYHKY
BCTAHOBJICHO T1IpaBIIIYHMUI OIip, 110 BUHUKAE B TpyOHOMY mpoctopi — 480I1a, Ta

MOTYXKHICTB, IKY HEOOX1JTHO BUTPATUTH ISl Horo rojosiands — 960BT.

[Tpuknan opopmieHHS] TPOrPaMHOTO PO3PAXyHKY HaBeAeHO B noAaTky I1.

5.3.2 O¢gopmiieHHSI pUCYHKIB

Pucynku 3’SBISIOTBCS B TEKCTi JiMINE MicJasl TMOCUJIAHHS Ha HUX. SIKiIo
PUCYHOK HE BMIIIAEThCS HA Tid caMmiil CTOPIHIN, IO 1 TOCHWJIAHHSA, TO WOTO
MEPEHOCATh Ha HACTYITHY CTOPIHKY.

[Tpuknan opopmnenns pucynky (IIpuxman 5.3).

[Tpuknan 5.3.

Y  BepTUKAIBHOMY KOXYXOTpPYOHOMY KATaJITUYHOMY MOJIMEPU3ATOPI
(pucynok 1.2) Bb® notpamiise yepe3 mTylep BEpXHbOi Kpulllku 1 B TpyOu 4, B

SAKUX 3HaXOAUTbCs KatanizaTop (dochopHa KUCIOTa HAHECEHA Ha KI3eJIbryp),
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MOJIIMEPU3YETHCA Ta BXKE MNPOAYKTH PEaKLli BUXOAATh 4Yepe3 IUTYLEP HHKHbOI

KPHILKH 2.

bymarn-oymuneroba

opakyia /
A e =TS

[lapa
<— 4
/ N
! 5
Boda
e
Vi

\L llpodykmu peaxyii

1 — BepxHs KpHIlKa; 2 — HIKHSI KPUIIIKA; 3 — KopIiyc; 4 — TpyOKu;
5 — karainizaTop; 6 — onopu
Pucynok 1.2 — Peaktop noimepu3airii

<nooanvuiuii mexcm po3oiny ...>

PucyHok miammcyeTrbcs micas camoi UIOCTparii Ha Tid camiil cTOpiHII
(pospuBatt HE JOIIYCKAETBCS). Ilinnmuc ckimamaerbes i3 ciaoBa «PHCYHOK»,
HyMepallii Ta Ha3BH.

Pucynox Mae mojBiiiHy Hymepailito, nepiia mudpa sKoi BiAMOBiIaE HOMEPY
PO3MAUTy B SSIKOMY PO3MIIIEHO PUCYHOK, a JIpyra — MOPSIKOBOMY HOMEPY PUCYHKA B
Mexax po3airy. Ilicas mepmioi mudpu CTaBUTHCS Kpamka, MICHs Ipyroi CTaBUTHCS
3HAK «—», TIOTIM 3 BEJIUKOI JIITepH JIAKOHIYHA Ha3Ba pucyHKy. Ilicis HazBu Touka HE
CTABUTBCHI.

SKi10 HA PUCYHKY IPOCTaBJICHI MO3UIlli YM MO3HAYEHHS MOTOKIB, TO MICHs
UTIOCTpalii A0 NANUCY PUCYHKY O0OB’3KOBO Ma€ OyTH po3IU(ppyBaHHS MO3UIIIN Ta

MMOTOKIB.
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[mrocTpanisa Ta TEKCT BUPIBHIOETHCS «I10 LEHTPY».

5.3.3 OdopmileHHSI OCWIAHb HA JZKepeJIo JiTepaTypu

[Ipu BukopucTaHHI iHQOpMaLi 3 PIZHOMAHITHUX IPYKOBAaHUX JKEpend, 4u
BeO-pecypciB Mae 3’ SBISTHCh NMOCHJIAHHSA Ha JKepeno B TekcTi Ta B «llepemniky
nocwianby. Ilicisa Tekcry, e 3raayeThbcsi BUKOpPHUCTaHa 1H(OpMalisi, B KBaJpaTHUX
Iy’)KKaX BKa3yeThCsl MOPSAIKOBHIM HOMEp 1bOro Jikepena B «llepeniky mocunanby Ta
yepe3 KOMY HOMepa CTOPIHOK, HOMEp TaOJMIl Yd PUCYHKY B LbOMY JDKEpesl e
3HAXOJIUTHCS BUKOPHUCTAHA 1H(POpMAILIis.

[Mpuknan opopmieHus nepeniky nocunanb ([Ipuknan 5.4).

[Tpuxnan 5.4.

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

Ilepenik nocunanb

< Texcm ...>

7. K.®. IlaBnos, IL.I'. PomankoB, A.A. HockoB. IIpumepsl u 3a1aun mo Kypcy
IIPOIIECCOB XMMHUYECKOW TeXHOIOoTruu. YueOHoe mocobue mius By3os/Ilox pex. Y-
kopp. AH CCCP ILI'. PomankoBa. — 10-e uzn., nepepab. u gom. — JI.: Xumus, 1987. —
576 c., ui.

< Texcm ...>

B mpuxnaai 5.4 mpoimtocTpoBaHO MOCHIAHHS Ha Tabmumio 3.28 mkepena 7.
Sxmo x € moTpeda MocaaTUCh B IJIOMY Ha JpKepelo (Ko me € BeO-pecypc 6e3
pPO30OUTTS HAa CTOPIHKM, TAOJHINl, PUCYHKH; YU HANPHUKIA] MPU BU3HAYCHHI PI3HHUX
TEIUIO(I3UIHUX BIACTHBOCTEH PEUOBWH JIOIUIBHINIE TIOCIATHUCh TOBHICTIO Ha
JDKEPENIo, a HE OKPEMO Ha KOXXHY CTOPIHKY, TaOJUIl0, PUCYHOK), TO B KBaJPaTHUX

Jy’)KKax BKa3ylOTh JIMILIE MOPSIKOBUN HOMED JKepelia JTepaTypu.

24




Hywmepauis mxepen mitepatypu B «llepeniky mnocunanb» 3’ SBISIETBCS Y
XPOHOJIOTIYHOMY MOPSIAKY BIJAMOBITHO /10 MOSBU MOCUJIAHHS Ha JHKEPENIO B TEKCT1
MOSICHIOBAJIBHO1 3anMCKu. J[>kepena, 0 BUKOPUCTOBYBAINCH, ajie Ha SIK1 HE MOXIIUBO
3pOOUTH KOHKPETHI MOCWJIAHHS B TEKCT1 (HANpUKIaJ TMOCUJIAHHS Ha METOJIUYHI
BKa31BKM MO O(OPMIIEHHIO MariCTepchKol JUCEpTalii Ta 1HIIE) BKAa3yKOThCS BKIHIII

«Ilepeniky nocuianby.

5.3.4 OdopmiieHHsi Ta0JIUIb

Tabnuii gk 1 pUCYHKH 3’ ABJIAIOTHCS B TEKCTI JIMIIE MicJIsl TTOCUJIAHHS HAa HUX.
Tabmuis mignucyeTtbes 3Bepxy. [linnuce ckinagaeThes 13 cioBa « Tabnuisty», Hymeparii
Ta Ha3BU. TaOmuill MarwTh MOJBIMHY HyMmepallito, nepiia Iudpa sKoi BiAMOBiga€e
HOMEpY PO3JUTy B SIKOMY PO3MIIICHO TaOIWIO, a Jpyra — IMOPSJIKOBOMY HOMEPY
Tabinuii B Mexax po3auty. I[licins mepmioi nudpu cTaBUTHCS Kparka, MICis APYroi
CTaBUTHCS «—», TIOTIM 3 BEJIMKOI JITEPH JIaKOHIYHA Ha3Ba TaOmwmil. [licns Has3Bu
touka HE CTABUTDBCHAL.

Aximo TabnuIg TOBHICTIO HE BMIMIAEThCS HA TIA caMiil CTOpIiHIN, MO 1
MOCWJIaHHSA, TO 1i po30MBAIOTh Ha JBI YAaCTUHM, IepIIa Ha Tid camiii CTOpIHIN 3
MOBHOIO HAa3BOIO, J[pyra 4aCTMHA HA TOYATKy HACTYIHOI CTOPIHKMU 3 Ha3BOIO, IO
cKJazaeTbes 13 ciaiB «IIpomgoBkeHHs TaOIuIl» Ta HOMEPY TaOJHIIl IMICIIS HUX.

Texct B Ha3B1 TAOJIHIII BUPIBHIOETHCS 10 MIUPHUHI 3 a03a110M SIK 1 B TEKCTI.

I'pady «HOMEP o MOPSAKY» B TaOJIUIIAX CTBOPIOBAaTH
HE JOITYCKA€ETBCHI.

Odopmiienns TabauIl 3 po3puBOM mpeacTaBieHo y [puxmani 5.5.

[Tpuknan 5.5.

Tekcr... [lepepaxyHok 3BeemMo 10 Tabauill 5.2.

Ta6muns 5.2 — J1o BU3HAUYCHHS MIIJIBHOCT] TEIJIOBOT'O TTOTOKY

02=ATep-01, K | g —1581-697 ,Br/m® |  _ 0, *,Br/™m | TToxubka
! ! 27107(0,3878 + 2,3276,%)

1 2 3 4

25




3,97 1581 1644 3,98%

<KIHeyb CMOPIHKU>

<HO6a CMOpPIHKA>

[IponoBxeHHs Tabaui 5.2

1 2 3 4
3,92 1640 16 2 1,11
Texcr...

5.3.5 Odopmiennst popmya

B Texcti Marictepchkoi amceprallii  mepej IMMO3HAYCHHSM IapamMeTpy
OBOB’S3KOBO mnonaetscs ioro po3’sicHeHHS (Ha TpuKIan: o0 €MHa BHTpara
Hepuoro  TemioHocist Vi po3paxoBYeTbCs 3 MarepiaibHOro  OamaHcy
TCTUTIOOOMIHHHUKA).

[Ipu BUKOHAHHI PO3PaxyHKIB Y MaricTepChKii JUCepTaIlii MOXKIIMBI JCKLIbKa
BapiaHTIB BUKOPUCTAHHS (POPMYII, IO BIIPIZHAIOTHCS MPU 0HOPMIICHHI.

1. Komu dopmyna 3amucyerbcss 6e3 miACTAHOBKHM Ta 0e3 MOJAJbLIIOr0
MOCHJIAHHSA HA Hel.

[Ipyn 1bOoMy TICHS TEKCTY CTaBUTHCA KOMA, IMOTIM PO3MIPHICTH OCHOBHOI
BEeITMYMHH, IO PO3PAXOBYEThCSA 3a Mi€l0 ¢Gopmynor (Mpu ii HASBHOCTI), MOTIM
JIBOKpamKka Ta 3 HOBOTO PSJIKY BHKOPHUCTOBYIOUM BHUPIBHIOBAHHS 10 CEpeNUHI
3anucyeThes popmyna.

[Ticns Gopmynu cTaBUTBCS KOMa, SIKIIO MICS HE 3 HOBOTO psjKa ie iHIa
dopmyna (Ilpuxman 5.6a). Ilicnst popmynu cTaBUTHCS KOMa, SKIO 3 HOBOTO PsIIKa
PO3MUCYIOTHCS BETUYNHH, 110 BXOJATH 10 (POPMYIIH Ta BIIEPIIIE 3’ IBISIOTHCS B TEKCTI
nosicHtoBanbHoi 3anucku (Ilpuknax 5.60); B 1bOoMy BHUMAAKY micias GopMmynu 3

HOBOI'O psaJKa 3 3633Hy MUIICTBCA «IC» Ta pO3’HCHIO€TBCH [ncpuia BCJIMYMHA, KOXXHA
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HACTYyMHA BEJIUYMHA MUUIEThCS 3 HOBOTO psfKa 3 ad3any. [licas ¢popmynu ctaBuThCA

Kparika, sSIKIIO Miciis Hel 3 HOBOTO psJiKa ie mpoaoBxkeHHs TekcTy ([Ipukman 5.68).
Tpeba 3ayBakuTH, 110 BCi BeJMYHMHH, SKI BXOIATh A0 ckiany (opmyd,

MalTh pO3’SICHIOBaTUCh — MAa€ BKa3yBaTUCh I1X (I3UYHHUI 3MICT, PO3MIPHICTD,

MOCUJIAHHS Ha JKEpEso 3B1JIKU B3sATe 3HaueHHs napametpy ([Ipukian 5.60).

[Ipuknan 5.6.

a) < Texem ...> Q0’€MHA NPOIYKTUBHICTH PO3PAXOBYEThCS 3a BUPa3aMu, Mo/c:
V=G/p,
v-w7P
4

< Texcm ...>

0) < Texem ...> O6’€MHA IPOLYKTUBHICTH PO3PaxoByeThes 3a popmyioro, m¥/c:
V=G/p,

ne G = 1,25kr/c — MacoBa MPOIyKTUBHICTb;

p — T'yCTHHA cepeaoBuIIa mpu TemnepaTypi 278K [7], kr/m>,

B) < Texcm ...> Ilpu 1bOMY YMOBa MIIIHOCTI MaTUM€ HACTYITHUHN BUTIISA:

P <[P].

BukonanHs 111€1 yMOBHY 3a0€3M€UNTh HATIMHICTE poOOOTH 008 THAHHS.

< Texcm ...>

2. Komun Qopmyna 3amucyerhcsi 0e3 MiACTAHOBKH, aje 3 MNOAAJIbLIINM
MOCHJIAHHAM Ha Hel.

[Ipy 1bOMy TICHS TEKCTY CTaBUTHCS KOMa, MOTIM PO3MIPHICTH OCHOBHOI
BEITMYMHH, IO PO3PAXOBYETHCSA 3a Micl0 ¢Gopmynor (Mpu ii HASBHOCTI), TOTIM
JIBOKpamKka Ta 3 HOBOTO psJIKa, BHUKOPHCTOBYIOUM BHUPIBHIOBaHHS IO CEPEIHHI,
3ammcyeThest popmyna. Ha Tomy camomy psiaxy 1mo i popmyna, ane 3 mpaBoro 00Ky B
ny)kkax BkazyeTbcsi HoMep dopmynu (I[Ipuknan 5.7). [licas dbopmynu 3HAKU OKIIUKY

CTaBJISITHCS AHAJIOTTYHO J0 MOMEPEIHBOI0 BapiaHTYy.
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Hanuii crnoci6 3amnucy QopMys MOXKIMBHH, KOJU PO3MNHCYETHCS METOIMKA
OaratoiTepalifHOr0 pPO3paxyHKy 3 HEOOXITHICTIO TOCWIaHb Ha (OpPMyNH, MpU
CKJIaJIaHH1 MPOTPaMU JI0 PO3PaAXyHKY 3 MOJATIBIIUM OMUCOM ii poOOTH.

Homep gopmyn cknamaerbes 3 1BOX HUGP, pO3AUIEHUX MK COO0I0 KPAIKOIO.
[lepma uudpa BiANOBITAE HOMEPY PO3AUTY B IKOMY 3HaXOAUThCA HopMmyina, apyra —

MOPSIAKOBOMY HOMEPY (POPMYITH B PO3JILIIL.

[Mpukiman 5.7.

< Texem ...> O6’€MHA IPOLYKTUBHICTH PO3PaxoByeThes 3a popmyioro, m3/c:
V=G/p, (5.15)

ne G = 1,25kr/c — MacoBa NPOIyKTUBHICTb;

p = 998kr/m® — ryctuna cepeosuia mpu Temneparypi 278K [7].

3. Ko popmyma 3anmcyeTbest 3 MiACTAHOBKOIO.

[Ipy 1wHOMY TICHSI TEKCTYy CTAaBHTHCS JBOKpAallka Ta 3 HOBOTO PSJIKa,
BUKOPHCTOBYIOUM BHPIBHIOBaHHS TI0 CEpeAWHi, 3amucyeThcs (Gopmymna 3
MiJICTAHOBKOIO Ta PO3MIPHICTIO Ours pe3ynbraty po3paxyHky (Ilpukman 5.8).
PosmipHicTh Ta  4WmMciioBe ~ 3Ha4YeHHs ~ po3paxoBaHoro  mapametpy — HE
BIJOKPEMJIIOETBCSH xonuumu 3Hakamu okiauky. [licns Qopmynu 3Haku

OKJIMKY CTaBJIATHCS aHAJIOTTYHO JI0 MOTIEPEIHBOTO BapIaHTYy.

[Tpukian 5.8.

< Texcm ...> O0’€MHa IPOAYKTHBHICTh PO3PAXOBYETHCS 3a (HOPMYIIOLO:
V =G/ p=125/1000 m%/c
ne p = 1000kr/m® — rycTuna cepeoBuina npu temneparypi 278K [7].

5.3.6 OdopmireHHs1 10aaTKIB

Jlonatky iX BUKOHYIOTh Ha apkymax (opmary A4. JlomaTok HyMepyroTh

YKpaiHCBKUMH JIiTepaMy Ha MepIIOMy apKyllli JoAaTKy, 3a BuHATKoM mitep €, 3, I, I,
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1, O, Y, b. KoxHuil 101aTOK PO3MOYHHAETECS 31 CTOPIHKH, J¢ 3BEPXY IO cepexuHi
BKa3yeThCsl CI0BO «J0gaToK» 3 BKa31BKOIO HOMEpPA J0JATKy, a Ha HACTYITHOMY PSJIKY
PO3TAIIOBYETHCS 3aroJIOBOK JOJATKY 3 BUPIBHIOBAHHSM I10 CEPEJIMHI.

TexkcT KOXHOTO J0AAaTKy MpU HEOOXIIHOCTI PO3AUISIIOTE Ha PO3JLUIH,
MIPO3ALUTH, Kl HYMEPYIOThCSI OKPEMO 10 KOXHOMY J0AaTKy. JloJaTOK MOXe MaTh
CBIM 3MiICT Ta mepeiik nocuianb. IIpaBuna odopmileHHS PHUCYHKIB Ta TaOJIWIb B
J0/IaTKax Ti caMi 110 1 B po3auiax. Homepu pucyHKiB Ta TaOIuIlb CKIAAAETHCS 3 IBOX
CUMBOJIIB — JIITEpH, LIO BIANOBiJIa€e HOMEPY JAOJATKy, Ta MOPSAKOBOrO HOMepa
JIAHOTO €JIEMEHTa B MEKax J0JaTKY.

Jnst Bciel poObOTM TOBMHHA OyTH HACKPi3HA HyMepalis apKylIiB sK

OCHOBHOTI'O TCKCTY, TaK 1 TCKCTY y A0AaTKax.

6 PexoMeHnaauii 710 BUKOHAHHS rpadidyHol YacTHHU MaricTepcbKol AUcepTanii

[lim vac BUKOHAHHS MaricTepcbkoi nauceprailii HEOOXiTHO BHUKOHATHU
monaiimenmie 10 apymiiB ¢popmaty Al (abo ix exBiBajeHT y dopmatax A2, A3 um
A4): TEeXHOJIOTIYHY CXEMYy YCTaHOBKHM, CKJIaJlaJibHE KPECJICHHs amapara (MalluHH),
CKJIaJaJIbHI KpPECJIEHHS OCHOBHMX CKIIAQJajdbHUX OJMHMIIb, IUIakaTH. KpecneHHs
JieTayiell BAKOHYBATH He PEKOMEHIY€EThCS.

I'padpiuna wactuna BukoHyeTbes 3riiHO 10 BuMmor ['OCT 2.317-69. ,,ECK/I.
OO61ue paBuiia BBITIOJTHEHUS YepTexKen .

3araJibHi ITpaBWJIa BUKOHAHHS KpeclieHb HaBeaeHi B [1, cr. 85 — 91].

[IpaBuia BUKOHAHHS CKJIaJIaIbHIX KpPeclieHb HaBeAeHi B [1, ct. 132 — 136].

[TpaBuia ckinamanHs cnenudikariii HaBeaeni B [1, ct. 77 — 81].

[TpaBuia HaHECEHHS PO3MIpiB HAa KpEeCIIeHHI HaBeeHi [1, cT. 92 — 96].

Tunu Ta mpaBmiIa HAaHECCHHS HA KPECICHHI 3BapHUX 3’ €IHAHb HaBeeHI B 1,
ct. 112 —129].

[TpaBuna odhopmiieHHS TaOIUIh Ta TEXHIYHMX BUMOT Ha KPECJICHHI HaBENICHI
B[1, cT. 131 — 132] a60 'OCT 2.316-2008.

[Tpuknax odopmieHHS CKIAQJATBHOTO KpECIEHHS amapata HaBeJIeHO B

nonatky M.
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[Ipuknaa ogopMiieHHs MNEPUIOr0 Ta HACTYIHOTO JUCTIB cnenudikamii 10
CKJIaIaJIbHOTO KPECIICHHS HaBEACHO B JoAaTky H.

Ha oxpemomy apkyili HaJa€eTbCs PUCYHOK, IO MOSCHIOE MOJEPHI3ALII0
amapata (¢opMar apKyila y3rojpKyeThCs 3 KEPIBHUKOM MariCTepChbKOi JHUCepTallii),
Ha Ky OTPUMaHO MAaTeHT YKpaiHu, ab0 MOJaHO 3asgBKy Ha KOPHCHY MOJEIb

(ITpuknan 6.1).

[Tpuxnan 6.1

[Tatent Ykpainu Ha KOpUCHY MOJieNb «EleMeHT TernmooOMIHHUKA

UA Ne 65132 3asBka bron. Ne 22 Bix 15.11.2011 p.
MIIK (2006.01) F 28D 7/06

1- nmeperopoaka; 2 — Tpy6a; 3 — Tpyda
Marictepcoka aucepraiis OIIIT «Marictp»

Tema “MonepHizallis yCTaHOBKH BUPOOHHUIITBA CTUPOITY
3 pO3pOOKOI0 peakTopa Ta rmaporeHeparopa’
Buxonas ctynent rp. JIH — 81mn Cminsn 1.O.
KepiBauk norr. Crenantox A.P.
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Oco06iMBy yBary HeoOX1JHO 3BE€pHYTH Ha HACTYIIHE:

— Ha TexHoJoriuHid cxemi ycraHoBku OBOB’A3KOBO wmarote OyTu
no3HayeHi noToku BiAnoBigHO a0 ['OCT 3464-63, Ta amapatu (MAallWMHU YU
MEXaH13MH), 110 BXOJAThH /10 CKJIa/ly YCTAaHOBKH;

— Ha CKJAJajJbHOMY KpPECJICHHI amapaTa HEOOXITHO PO3MICTUTH TEXHIYH1
BUMOI'M 10 amnapara (MallMHM), TEXHIYHY XapaKTepUCTHKY amapara (MalluHH) Ta
TaOJIULIIO IITYLEPIB;

— Ha CKJaJalbHOMY KpECJIeHH1 amapaTta HeOOXiJIHO BKa3aTu TabapuTHI,
NpUETHYBaAIbHI, YCTAHOBOYH1 PO3MIpY Ta BUKOHABYI.

Ha xpecnenHHsx 1ulomykad TOBUHEH BHUAUIMTH PO3MIpH BHUKOHaBYl (Ti
pPO3MipH, SIKi yTBOPIOETHCS MiJ] Yac CKIAJaIbHUX ONepalliid, Ta BETUIHHH SKAX MOXKE
OyTH TIPOKOHTPOJIOBATHCH — BWJIIT IITYLEPiB NPH MPUBApIOBaHHI iX 0 KOpmyca Ha
JaHOMY eTalli, pO3TallyBaHHs OMOp IMPH MPUBAPIOBAHHI X A0 OOWYAKU HA JAaHOMY
eTari Ta iHIlIe) Ta JOBIAKOBI po3MipH (10 HUX BITHOCSTHCS BCl 1HIII PO3MIPU. B TOMY
YHUCII1 PO3MIPH, 1110 MEPEHIIIITN 3 TIONEPEIHIX KPECIIEHb).

Hyo6mroBatu po3mipu Ha kpecieHHi 3SABOPOHEHO.

Po3mipu Bka3yloThbcsi B TOMY MICIll, J€ HAWOiJbLII MOBHO DPO3KPUBAETHCS
dbopma enemeHTa.

[Ipu BkaszyBanHi po3mipiB HeoOximHO BukopuctoByBati MIHIMAJIBHY
KUTBKICTh 0a3 JJIsl 3MEHIIICHHS BIIXUJICHHS IT1]T YaC MOHTYBaHHS.

AHanoriyai  po3Mipu  (HampuKIax TOPU30HTAIbHI BWJIBOTH INTYIEPIB)
PEKOMEHY€EThCSI BKa3yBaTH Bijl OJHIET 6a3u.

Posmipn Bka3yioTbes 10 Ti€i 0a3u, BIAHOCHO SIKOT MOXJIMBO IPOBECTH
BUMIPIOBaHHS HOTO 3HAYEHHS HA MICIlI MOHTYBaHHS, a HE 3pYYHOCTI pO3TalTyBaHHS

Ha KpPECJICHHI.

3a cnenudikamiero amapar (MamMHA YW CKJIAJIaJIbHA  OJIMHMIIA)
OBOB’A3KBO mae 306mupatuch, TOOTO MalOTh OyTH MO3HAYEHI BCI KOHCTPYKTHUBHI
€JIEMEHTH, 110 BXOJATh HA I[bOMY €Taml y BUpiO Ta mpU HEOOXITHOCTI BC1 KPIMUIbHI

€JIEMEHTH, 3a J0TIOMOI00 SIKUX BUPIO Ma€e OJTHO3HAYHO 310paTUCH.
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Ilin uvac BukonanHs coemudikanii B cepenoumi KOMPAS_3D
3aCTOCOBY€ETHCSI aBTOMAaTUYHE CTBOPEHHS JUCTa crienudikauii Ta ii po3auiiB, MO Mae
pociiicbkoMOBHE Mo3HaueHHs Ha3B rpad ta HaiimenyBanb. [JOIIYCKAETBCH ne

3MIHIOBAaTH B HAJIAIITYBAHHSX 111 Ha3BU, BUKOPUCTOBYIOYM aBTOMATHYHI1 IA0JIOHHU.

6.1 IIpaBuia opopmiienHs: cnenudikamii 10 CKIATAIBHOT0 KpecJeHHs

Cremnudikamiss € OCHOBHUM  KOHCTPYKTOPCHKHUM  JOKYMEHTOM  JJis
CKJIaIaJIbHUX OJIMHUIh, KOMIUIEKCIB Ta KOMIUJICKTIB.

®dopma 1 nopsaaok 3anoBHeHHs pernamentye: ['OCT 2.108-68.

Y nmpuknanmi 6.2 HaBeAEeHO TPUKIAJ] 3allOBHEHHS OCHOBHOTO HAIHCY

cnenudikarii, Bianosigae Hopmam BcranoBieHuMm ['OCT 2.104-68.

[Tpuxnan 6.2

S | %] | Joonyura drongela 0y 200-16 (51667 | 2 |

S

- Wal/liom | N dokyrs. | [odn | Jama //H37065727007

S| Vapao |Amdyxob /um_1 /lucm | /luicmob

é [ob. |/ aminob /‘/OH ﬁgH{U/ﬂU | |/L/f_l7/ -l; 7 2

s e p XD MAXHB
Konupoban Dopmam - Aé

6.1.1 Po3ainiu cnenudikamii

HasBHICT pO37iTy MOTHUBYETHCS CKIAJOM BHPOOY Ta OpraHizaiicro
BupoOHuIITBa. HalimenyBaHHs po3niny 3amucyetbess B rpadi «HaiimenyBanHs» Ta
MIIKPECITIOEThCS (TTpuKIIan 6.3)

Posnumu: «Joxymenmauia», «Komnaexkcu», «Craadanvri oounuyi», <Jemani»,

«Cmanoapmmui eupobu», «Inwui eupoou», «Mamepiaauy ma « Komnaiexkmu».
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[Ipuknan 6.3

S|l s | /jpure-
g IS J0o3Ha4eHLe Haumerobarue 2 'drue
Ny
S
S Lokyrermayus
o
S
«loxkymenTauisn»

BHOCSATH TOKYMEHTH, sSIKi BXOJSITh JI0 OCHOBHOTO KOMILJIEKTY JOKYMEHTAIIil
BUPOOY (cknadanvHe KpecieHHs, 2abapumHe KpecieHHs, (QYHKYIOHAIbHY cxeMmy,

MEeXHIYHI YMOBU, NPOSPAMU | MEMOOUKY BUNPOOYBAHD).

«Kommiaekcn», «CkiaaganabHi oTHHUL», «JleTasmi»

BHocsSTh KOMIUIEKCH, CKIafaldbHI OJIUHMII, JeTall, sKi 0e3mocepeaHbo
BXOJISITH 10 BUpOOY Ha I1i# CTajii BUTOTOBJICHHS.

[Topsimox BHECEHHS: 3a a0€TKOI0 3TIHO 3 MMO3HAYCHHSIM YU 32 3POCTAHHSIM

uudp, 10 BXOASITh B MO3HAUeHHs (npukian 6.4).

«CranaapTHi BUpoOon»

BHocsaTh enmeMeHTH BHpPOOY, 1[0 BHUTOTOBIISIIOTBCS 32  JIEP)KaBHUMU
CTaHJapTaMu, TAly3eBUMH CTaH/IapTaMU, CTAaHAAPTaAMU MiIPUEMCTB.

ITopsinox BHeceHHs (npukian 6.5):

1) mo kaTeropisiM cTaHAApPTIB (BiX OLTBII BaroMiluX g0 MEHII BaroMilimx —
ACTY (I'OCT), I'CT (OCT), CTII);

2) mo rpynam 3a (QyHKIIOHATHFHUM MPU3HAYCHHAM (MIITUIMTHUKHA, KPIMWIbHI
€JIEMEHTH, eJIEKTPOTEXHIYHI BUPOOH 1 Take 1HIIIE);

3) B Mexax KOKHOI Tpynu — B ajipaBiTHOMY 3pOCTaHH1 Ha3B BUPOOIB;

4) B MEXax KOXHOI Ha3BU — 10 3pOCTaHHIO MTO3HAYEHHS CTAaHAAPTY;

5) B Mekax KOKHOTO TO3HAYCHHS CTaHIAPTy — B MOYEPrOBOMY 3POCTAHHIO

OCHOBHUX MapameTpiB Yu PO3MIpiB.
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[Ipuknan 6.4

LoopoyHbe eauHLLbl

Lpab I°

/M31602512001 Kopniyc
[H31602512001 Kapnijc
/IH31 714 165,007 Apuuka
JH31716 165,002 Apuika

O | =

=

=
N\~

[Tpuknan 6.5

LmaxdapmHblie u3denus

fleph. noumes

ok F400-03 (007 2675%6-90

ey HO0-L20 10T 287595-90

Unumwa 2 MIx 20 [T 220376

bonm OC1-26-2037-96
M12x50

MZx120

[auka M12 OCT 26-2058-9%
[auka M7 OCT 26-2061-96

WiN |~
ISILNIRAN

Lnpab N°

NN

«IHu1i BUpoOm»

BHocsTh BUpoOH, SIKi 3aCTOCOBYIOTHCSI HE 32 OCHOBHUMH KOHCTPYKTOPCHKUMU
JOKYMEHTaMH (70 HUX MOXYTh BITHOCUTHUCH MPUJIAAH, 00JaHAHHS, 10 KYTJISETHCS
Ha IHIIMX TIIIPUEMCTBAX K TO IBUTYHH, PEAYKTOPH Ta 1HIIE).

[Topsitok BHECEHHS:
1) 32 OTHOPIAHICTIO TPYIL;
2) B MeXax rpyn# B ayipaBiTHIH 4eproBOCTi Ha3B;

3) B Mexax HallMEHYBaHHsI 32 3pOCTAHHIM MapaMeTPiB UM PO3MIpiB BUPOOY.
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«Marepiaan»

BHocsaTh Bci MaTepianu, 110 BXOAATh B BUPIO (CKJIaJ0B1 YaCTUHU BUPOOY, Ha
siki 1o3BosieHo HE BUKOHYBaTH KpecieHHs).

Ho cneuudikanii HE BHOCATDBCSH matepianu, Maca skux He MOxe OyTH
BHU3HaueHa KoHcTpykTopoM!!! Tlpukinagom Moxke OyTH maca ApOTY (HAIUIaBIEHOTO
MeTaldy) MNpU 3BapIOBaHHI, Maca SKOr0O Ma€ BHU3HAYATUCh TEXHOJOITOM IO
3BapIOBaHHIO, B IIbOMY BHUIIAJKY ii MOKHA 3a3HAYUTH B TEXHIYHMX BUMOTAaX Ha TOJi
CKJIQJAJIbHOTO KPECIEHHS.

[Topsimok BHECEHHS

1) mo Bugam (4opHi, (epOMarHiTHI, KOJIbOPOBI, OJaropoiHi Ta PiAKICHI,
JPOTU IIHYPH, IJIACTMACH Ta MpecMaTepiaiu, MmanepoBl Ta TEKCTWIbHI, MiHEpaJbHI,
KepaMiuHi, CKJIsHI, JJaku, papon);

2) B MeKax BUIY B ajipaBiTHIN 4eproBOCTi HA3B;

3) B MekaxX HaliMEHYBaHHsI 3a 3pOCTAHHSIM MMapaMeTPiB Ud PO3MIPIB BUPOOY.

«KommiexkTn»

BHOCSTH BIOMICTH €KCIUTyaTal[iiHUX JOKYMEHTIB, BIIOMICTh JIOKYMEHTIB
JUISL PEMOHTY 1 3aCTOCYBaHHsS 3TIAHO 3 KOHCTPYKTOPCHKMMH JOKYMEHTaMH,
KOMIUJIEKTH, 110 BXOASATh B BUPIO Ta YIIAKOBKY JJII BUPOOY.

[TocnigoBHICTE BHECEHHS

1) BiIOMICTH €KCIUTyaTalliiHUX JIOKYMEHTIB, BIJIOMICTh JOKYMEHTIB IS
PEMOHTY;

2) KOMITJIEKT 3MIHHUX YaCTHUH;

3) KOMIUIEKT 3allaCHUX YaCTHH;

4) KOMIUIEKT IHCTPYMEHTY;

5) KOMIUIEKT yKJIaJalbHUX 3aC001B;

6) 1HIII1 KOMIUIEKTH (3T1IHO 3 HaJlaHUM HaliMEHYBaHHSM ).
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6.1.2 IIpaBuiia 3an0BHeHHs rpad cnenu@ikanii

I'pajgpa «Popmar»

Bkaszyetrbcs dopmar nokymentiB (3rimno go ['OCT 3.301), mo wmaroTth
3anucaHe no3HaueHHs B rpadi «lloznaueHHs .

SIKIIO JOKyMEHTAIlisl BUKOHAHA Ha JACKUIBKOX (popMaTax, TO BKa3yrTh «(*)»,
a B rpadi «IIpumitkn» nepeniuytots Bci popmatu (npuknan 6.6).

Jlist netaneid, siki HE MalOTh KpeciaeHHs BKa3yroTh «BK» (MoxnuBo nwuine
Konu mpocta (opma, a KoH(pirypailis aeranai MOBHICTIO PO3KPUBAEThCA B Tpadi
«HaiimenyBanus» un «lIpumiTkax»)

Hns posnuniB «CtangapTHi BupoOu», «lumn Bupobu», «Matepianu» HE

3AITIOBHIOETHBCHI.
[Tpukinan 6.6
1HE Obo3Haqerue Haumerobarue s |//purre-
SI8|S el ol = | yaHue
% Llokyrermayus
S [ /H31065135.007 (b LknadaibHe Kpec/1eHHs
/] AH31065135001 A2 (XeMa QUHKLIOHAbHA * A A3
I'pada «3ona»

BkazyeThbcsi mo3HaYeHHS 30HH, B SIKiM 3HAXOAUTh HOMEpP MO3MIIT 3aMucaHoi
ckinagoBoi yactunu (JIMIIE TIPU po3OuBaHHI 1TOJIE KPECIEHHS HA 30HU 3T1IHO
I'OCT 2.104-68 — mnpukmang 6.7 ). Y mnpukiami 6.8 TpeacTaBIeHO IpaBHIIa

3alOBHEHHS rpadu.
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[Tpuknan 6.7

20 26 28 ZA

v 1 B M

[Tpuknan 6.8
% Lmaxdapmusie u3denus
= Jf 7 Mook HO0-03 10T 267%6-90 | 4
1 IZ Omweyy HO-L20 007 67593-90 | 2
I'paga «I103.»

Bka3zyerbcsi  MOpSAAKOBHM  HOMEp CKJIQJAOBOI YacTHHH  BHPOOy, IO
0e3rmocepeIHbO BXOIATh y BUPIO.

Jns po3aimiB «/lokymenTanis», «Kommiektn» HE 3AIIOBHIOKOTD.

Homepu no3wuriii marots it IO 3POCTAHHIO.

JlommyckaeTbest  «pe3epByBaTW»  ACKUIbKA  TO3MINN  MiCHs  PO3ALLY

(mpuknaz 6.9).
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[Tpuknan 6.9

S Lemas
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I'paga «Ilo3naueHHsD

Hnst po3ainy «JlokyMeHTalis» — MO3HAUY€HHS JTOKYMEHTIB, 110 BHECEHO 0
crienudikarii.

Hnsa  posniniB «Komrmuiekcn»,  «CkinamanpHi  oguHUI»,  «Jleramiy,
«KommiekTi» — MO3HA4YeHHS OCHOBHOT'O KOHCTPYKTOPCHKOTO JOKYMEHTa Ha I
BUPOOH.

Hust po3niniB «CrangapTai BupoOuy», «lHii Bupobu», «Matepianu» — HE
3AITIOBHIOETHCHA.

[Ipu BuKOHaHHI JOKyMEHTaIllli HA CTaHIAPTHUN BHUPIO, MO’Ke BKA3yBaTHCH
no3HayeHHs 1iei mokymenTanii (mpukian 6.10). lle mMoxnuBO, koMM Ha caMoMy
BUPOOHUIITBI BUTOTOBIISIIOTh JAHWW CTaHAAPTHUN BUPIO, M1 4OTO MOTpiOHA poboua
JTIOKyMEHTAITIS.

[Tpukimanx 6.10

Lmaxdapmrsle u3denus

Lnpall WP

y49757375.007| [aika 1112 OCT 26-2036-%6 | 2
7] [aika 112 OCT 26-2041-96 | 4
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I'pada «HaiitmenyBaHH

s po3niny «JlokymeHTalis» — Ha3By JIOKYMEHTIB, SIKi BXOJSTh B OCHOBHUH
KOMIUICKT JoKyMmeHTalii BuUpoOy (Ckradanvhe kpecnenmus, labapummue xpecienHs,
Cxema enexmpuuna, IlosicHi08anbHA 3aNUCKQ).

Hnsa  posnutiB «Kommiiekcn», «CkinaganbHi  OAMHUIY,  «JleTamiy,
«KommiekTn» — HalitMeHyBaHHS BUPOOY, aHAJIOTIYHE O HAaHMEHYBaHHS 3 OCHOBHOTO
KOHCTPYKTOPCHKOI'O TOKYMEHTa Ha 11eil BUpio.

Hnst  neraneil, Ha sKI HE pPO3POONSIIOTECA KPECIEHHS, BKa3YyIOThCS
HallMeHyBaHHS, MaTepiall Ta PO3MIpH, HEOOXIIH1 ISl BATOTOBJICHHS.

st po3niny «CtanaapTHi BApOOU» — HaHMEHYBaHHS Ta YMOBHE TTO3HAYCHHS
3TiJTHO 3 CTaHJIapTOM Ha BHPIO.

Hust po3niny «lHmi BUpoOM» — HaWMEHyBaHHS Ta YMOBHE IO3HAYCHHS
BUPOOIB 3T1IHO 3 TOKYMEHTaMH Ha iX IMOCTaBKY.

Hns posminy «Martepianuy» — TO3HAUYCHHS MaTepiaiiB, BCTAaHOBJIICHE B
cTaHaaprax abo TEXHIYHUX YMOBaX.

VY npuknani 6.11 HaBeaeH1 MpaBuUiia 3alIOBHEHHS Tpadu.

I'pada «Kiab.»

st po3auty «lokymenranis» — HE 3SAIIOBHIOETBCHA.

s po3ainy «Marepianu» — 3arajbHa KUTBKICTh MaTepiajliB Ha OAWH BHUPIO,
mo cruenudikyeTbes. JlomyckaeTbes 3amuc oauHULL BHOCUTH B Tpady «IIpumiTkm»
(npuxnang 6.11).

JInst 1HIMX pO3IUTIB — KIIBKICTh CKJIAJIOBHX YACTUH HA OJIWH BHPIO.
I'pada «I[IpumiTkm»

BHocsATbCS ~ momaTKOBI  BiIOMOCTI i IJIAaHYBaHHA Ta  OpraHizarii

BupoOHuIITBa (ipukiazg 6.11).
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[Mpuknan 6.11
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7/ PexoMenaauii moa0 nopsiAKy 3aXucTy MaricTtepcbKoi gucepTranii

7.1 TlopsaaoK AOMYCKY A0 3aXMCTYy MaricTepcbKoi guceprauii

[Iponieaypa Ta MopsAIOK 3aTBEP/KEHHS MaricTepchKoi JucepTariii 1 TOMyCKY
710 3aXUCTY BIOYBA€ETHCS 3a HACTYITHOIO CXEMOIO:

— TIEpeBipKa BiAMOBIIHOCTI 3a3HAYEHOT TEMH MaricTepchbKoi JucepTariii, TeMi
BKa3aHIi y Hakasi, Mpo MI0 CBIAYMTH MIANUC BIAMOBIJATBHOTO TO Kadeapi Ha
TUTYJIBHOMY JIUCTI MOSICHIOBAJIBHOT 3aMHCKY;

— MepeBipka KEpPIBHUKOM MaricTepcbkoi Aucepralnii BCIX pO3IUIIB Ta
KpecjeHb, MpO IIO CBi4aTh IMMIANUCHA KEpPIBHHKA Ta CTyJAEHTa Y IITaMIiax
MOSICHIOBAJIBHOI 3aITMCKH, KpeCeHb, CrienupiKaIliii;

— TIepeBipKa KEPIBHMKOM MaricTepcbKoi aucepTallii BAKOHAHHS BiIIOBITHUX
pO3IUIIB 3 OXOPOHM TIpalll, CEKOHOMIKHM, TEXHOJOTll MamMHOOyIyBaHHSI Ta
aBToOMaTru3allii MIpo IO CBIIYWTHh MIANUCH HA TUTYJbHOMY JIMCTI MOSCHIOBAJIBHOT

3aITMCKH;
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— IepeBipKa KOPEKTHOCTI Mepekyany pedepaTy Ta BUCHOBKIB BUKIIaJadyaMu
1HO3eMHO1 MOBH, TIPO CBIAYUTH MIJMUC BUKJIAJaya Ha JTUCTaX 3 MEePEKIIaIoM;

— MepeBipKa BIJIMOBIAHOCTI MPOEKTY III0OYUM HOpMaM, NpO IO CBIAYUTH
MIANUC TEPEBIPAIOYOr0 3 HOPMOKOHTPOJIO Y BIANOBINHIA Tpadi KaleHIapHOro
many-rpadiky Ta y IITamnax MOsICHIOBAJIBHOI 3alMCKU, KPECICeHHb, crenudikaiiit
(Ha HOPMOKOHTPOJb MPEACTABIAETHCS NMOBHICTIO 3aBepUIEHUH MPOEKT 3 MOBHUM
opopmiieHHSIM rpadigyHOT Ta TEKCTOBOI YACTUHM );

— MPOXOXKEHHSI  TNOMEpPEHbOTO 3aXUCTy y TMPEICTAaBHUKIB  KOMICIH
crierianizarii;

— OJIepaHHS BIITYKY BiJl KEpIBHMKA MaricTepcbKoi AucepTanii Ta pereHsii
BiJl pEIIEH3EHTa BiIMOBIIHO;

— MepeBipKa BIAMOBIIHOCTI MPOEKTY Ha IUlariar;

— 3aTBEPJKEHHsI MaricTepcbKoi AucepTallii 3aBilyBaueM Kadeapu, mpo 1o

CBITYMTH MIANHKC 3aBiayBavya Kadeapu Ha TUTYJILHOMY apKyIIi.

7.2 Ilopsaok 3axucTy MaricrepcbKkoi gucepranii Ha [lep:kaBHiii ek3aMeHaniiHii

KOMicii

3a yMOBHM IIOBHOTO 3aTBEp/KEHHS MaricTepcbKol aucepraliii, CTYICHT
JOITyCKaeThes A0 3axucty uoro nepen JEK.

[Tin gac 3axucty cTyAeHT moBuUHEH cTucio (1o 10-Mu XBWUIMH) JOTIYHO W
apryMEHTOBAHO BUKJIACTH aKTYaJbHICTh JIAHOT TEMH, METy Ta 3ajJadi 5Kl CTaBUJIHCH
ITi7] Yac BUKOHAHHS Marictepchbkoi auceprarii. [1ix gac qomoBiai HEOOXITHO YHHKATH
3arajlbHUX CJIiB, 0€310Ka30BHX TBEPIXKCHB, TABTOJIOT1.

3MICT JOMOBIAI IPH 3aXUCT1 MaricTepchKoi AucepTallii mepeadayae:

—  3a;a4i Ta METU JOCITIKEHHS, aHalli3 CTaHy pillleHHs mpobiiemu (3amadi) 3a
MaTepialiaMi BITYM3HSHHUX 1 3apyODKHUX IyOJiKaIliii, oOTpyHTYBaHHS IIUICH
JIOCIIJIPKEHHS;

—  BHUKJIQJICHHS OTPUMAHUX PE3YJIbTATIB;

—  OIKC MPUHIMIY POOOTH YCTAHOBKHU Ta pO3pPOOJIIOBAHUX aMaparis;
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BUKJIQJICHHS TOBHOTO TEpeiik poOIT, BHUKOHAHUX JJISi JOCSTHEHHS
MOCTABJICHUX 3a/1a4 HAa MPOEKTYBaHHS, Ta PE3yJbTaTH X BUKOHAHHS (OCHOBHI
PO3pPaxXyHKOB1  BEJIIMYMUHM, MIJTBEP/PKEHHS YMOB MIIIHOCTI, CTIHKOCTI,
OJIep)KaHUN CKOHOMIYHHK e(EeKT Ta IHIIIe).

dbopmyrOBaHHS 1/1€i IO MOJIepHi3allii 001aJHaHHS Ta BUCHOBKH.

anpo0ainio OTPUMAaHMUX PE3yJbTaTIB 1 BUCHOBKIB y BHUIVISAI MyOsiKauid y
HAyKOBHX OKypHajmax 1 30ipHHKax 3 OOOB’S3KOBUMH pe3yJbTaTaMu
pelleH3yBaHHs, MAaTEHTIB (3asBOK) HA BUHAX1/, KOPUCHY MOJIEJIb, IPOMUCIIOBUI
3pa30K TOIIO, JOMOBIAEH Ha HAayKOBUX KOHPepeHIsaX (He HUKYE
(bakyIbTEeTCHKOTO PiBHS).

[Tin gac AomoOBiAl CTYJAEHT MOBHHEH OOOB’A3KOBO IOCHJIATHCS Ha aBTOPIB

(cmiBaBTOPIB) 1 JKEpeIa, 3 IKUX BiH 3all03UYMB MaTepianu ado OKpeMi pe3ysIbTaTH.

[Ticna momosini wienn JIEK 3amaroTh muTaHHs MO MaricTepchbkoi auceprariii,

0 MOXYTh CTOCYBaTUCh SIK TEKCTOBOi YacCTUHU (METOAMKU pO3paxyHKIB, BHUOIp

MarepiajiB 1 Take iHIe), rpadiunoi yactuuu (oopmieHHs crenudikailiid, KpecieHb

1 Take IHIIE), TaK 1 B3araji TEXHOJOT1l YM MOJEpHI3allii, IS MiATBEPKEHHS

PO3YMIHHS CTYJIEHTOM MPOIIECY .

BianoBigHicTh cyMapHOi KUIBKOCTI HaOpaHUX CTYIAEHTOM OariB (3HAYEHHS

peiituary) ominkam 3a mkanoro ECTS (RD) 1 TpamuuiiHuM ek3aMeHaliiHuM

OL[IHKaM HaBeJieHa B TaOIuIll.

Tabnuts — BignoBigHICTh KiTbKOCTI O6aiB orinkam 3a mkaino ECTS (RD) 1

TPaAUIIHHAM €K3aMeHaIlITHUM OIliIHKaM

Cyma 6aniB, RD Tpanwuiiiina orinka
95 ... 100 BinminHO
85...94 Jlyxe moope
75 ... 84 Hobpe
65 ... 74 3a/10BUTEHO
60 ... 64 JlocTaTtHbO

0...60 He3anoBinbHO

42



[Ipu 1pOMy mMiACYMKOBI TpajuIliifHI OILIIHKM MarOTh BIAMOBIJATA TaKUM
y3araJbHEHUM KPUTEPISIM:

BIAMIHHO — cTyneHT AeMOHCTpye MHOBHI M MILHI 3HAHHS HABYaJIbHOTO
Marepiaiy B 3aJjlaHOMY 00Cs31, BIICYTHICTh TOMUJIOK B TEKCT1 BIJIIOBIIEH, MPaBUIIbHI
BIJIITOB11 HA HE MEHIIIE HDK ABa JOJATKOBUX ITUTAHHS.

HAY)XE JOBPE — cTyaeHT nomyckae HECYTTEBI HETOYHOCTI B TEKCTI
BI/IMOBI/IEH Ta AOJAaTKOBUX MUTAHHAX, ajie HE BUSIBJISE TPYIHOIIIB B TpaHchopmallii
yYMiHb Y HOBUX YMOBaX.

JNOBPE — cTyzneHT noryckae HECYTTEBI HETOYHOCTI B TEKCT1 BIAMOBiAEH Ta
JIOIATKOBUX MUTAHHSIX, Ma€ TPYAHOII1 B TpaHCchopMallii yMiHb Y HOBUX YMOBax.

3AJIOBUUJIBHO — ctyneHT 3acBOiB OCHOBHMM TEOPETUYHUN Marepial, aje
JIOTTyCKa€ HETOYHOCTI B TEKCTI BIAMOBIIEM Ta JOJATKOBUX MHUTAaHHAX, IO HE €
NEPEIIKOAOK 0 TMOAANBIIOr0 HABYAaHHS. YMi€ BUKOPHUCTOBYBATH 3HAHHS IS
BUPIIIEHHS CTaHJAAPTHUX 3aBJIaHb.

JNOCTATHBO — cryaeHT 3acBOiB OCHOBHUU TEOPETUYHUN MaTepian, aie
JIOTYCKAa€ CYTTEBI HETOYHOCT1 B TEKCTI BIJMOBIEH Ta JOJAATKOBUX MUTAHHSX, 10 HE
€ TEepelKOJO0 /O TMOAAJBIIOr0 HaBYaHHSA. YMi€ BHUKOPHUCTOBYBAaTH 3HAHHS 3
HECYTTE€BUMH MOMUIIKAMH JIJISl BUPIIICHHS CTAaHJAAPTHUX 3aBJaHb.

HE3AJIOBIUIBHO — crymeHT He 3acBOiB OKpEMHUX pO3JAUIB, HEBIpPHI
BIJINTOB1/I1 HA JOJATKOBI MHUTAHHS, HE 37aTCH 3aCTOCYBATH 3HAHHS Ha IMPAKTHII, IO

pO6I/ITI> HEMOXXJIMBUM HOTO [HoJaJIbIIC HaBUYaHHA.

PesynpTaTé OTONOMIYIOTHCS MMICHA 3aXHCTy BCIX AHMCEpTaliil Ha IbOMY X
3aciiaHHi.

30porrypoBaHa MOSCHIOBaJIbHA 3amucka (B KIHIN 3alMCKUA ITICHS JOJATKIB
MAIABAIOTHCA crienudikarii 10 CKIagalbHIX KPECIeHb) Ta KPECICHHS BKIAAAI0ThCS

710 TIATTKK Ha TUTYJIBHY CTOPIHKY SIKOi HAKJICIOETHCS TUTY IbHUM JTHCT ([ogaTok M).
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Ha BHyTpimHIA CTOPOHI Manku po3MillyroTh «ONuC BKIAAEHbY», MPUKIIAL
oopmitenns sikoro HaBeaeno B JIOJATOKY H a6o [1, crop. 141-143].

Maricrepcbka pgucepranisa 31aeTteesi B apxiB  kadpenpu MAXHB Ha
30epiraHHs, €JEKTpOHHA  Bepcis  Jucepralnii  3/a€TbCsl  BIAMOBITAILHOMY

MpPeICTaBHUKOBI KaeapHu.

44



8 CuCOK peKOMEeH/0BaHOI JIiTepaTypu

1. Mapuescekuii B.M. KoHCTpyKTOpChKa JOKYMEHTaIllsl KypCOBUX 1
JTUTIOMHUX MpoekTiB: Hapd. moci0. aist crya. Buml. HaBd. 3aki. — K.: HopiTta-tuttoc,
2006. — 280 c.: u1. ISBN 966-2975-04-7.

2. OCHOBBI KOHCTPYMPOBAaHMSI W paclleTa XUMHUYECKOH amapaTypsbl.
Jlamuuckuii A. A. Tomuuncukii A. P., — JI., «Mamunoctpoenue», 1970., - 752 ctp

3. [NaBnoB K.®., Pomankos ILT"., Hocko B.H. Ilpumeps! u 3agauu mo kypcy
IIPOLIECCOB M anIapaToB XUMUYECKOU TexHoJoruu. — JI.: Xumus, 1987. — 576 c.

4. Nodpde WN.JI. TlpoexTupoBaHME NPOLECCOB M anmaparoB XUMUYECKOH
texHoysoruu. — JI.: Xumusg, 1991. — 352 c.

5. Ky3nenos A.A., KarepmanoB C.M., Cyaakos E.M. “Pacuetsl nporieccoB u
anmnaparoB HedrenepepabaTbiBaroMii mpomeinieHHoctn”. U3n. 2-e , nep. u gom. JL.,
”Xumus”, 1974 r., 374 c.

6. KoHcTpyroBaHHSI Ta po3paxyHOK (uiaHIeBHX 3’ €aHaHb: HaBd. mociOHUK /
B. T". lo6ponoros, 1. O. Mikynsonok. — K.: HMK BO, 1992. 104c.

7. Po3paxyHOK 1 KOHCTPYIOBaHHS MaIlIMH 1 anapaTiB XiMIYHUX TIIPUEMCTBI /
Vki.: MixansoB M.®. - M: MamunocTtpoenue, - 1984p. — 301cT.

8. AnypreB B.M. CripaBOYHHK KOHCTpYKTOpa-MamdHOCTpouTens: B 3-x T.
T.2.-5-e u3n., nepepad. u gon. — M.: MammHoctpoenue, 1980.—559¢., ni.

9. Kacarkun A.I'. OcHOBHbIE TIpOLIECCHI W ammaparbl XUMHYECKOU
TexHoJoruu. — M.: Xumus, 1973. — 752 c.

10. OcHoBHBIE TpOIIECCHI U anmnapaTbl XuMu4deckoil Texnoaoruu: Ilocodue nmo

npoektupoBanuio / [lox pen. FO.U. dertHepckoro. — M.: Xumus, 1982. — 772 c.

45



Jonarok A. 3pa3ok 3aBJaHHA 10 MaricTePCbKOI AUcepTaLil

HAIIIOHAJIbHUH TEXHIYHUHA YHIBEPCUTET YKPAIHHI
“KUIBCHbKHUH NOJITEXHIYHAMN IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O ”
InkenepHo-xiMmiuyHuil pakyabTeT
Kadenpa mamun Ta anapariB XiMmivyHuX i HapTONEpepoOHUX BUPOOHMUTB

OCBIiTHI# CTynleHb — MaricTp
crneniagbHicTh: 133 'any3eBe MalIMHOOYAYBaHHS

cneniagizamisi: [HXUHIpUHT, KOMIT'IOTEpHEe MOJIeJIIOBaHHS Ta MPOEKTYBaHHS
o6Js1aflHaHHA XiMiYHUX | HadpTONEepepoOGHUX BUPOOHUILTB B

3ATBEP/IXXYIO
3aBigyBau kadeapu

.M. KopsieHko
« » 2018 p.

3ABJIAHHSA
HAa MAaricTepCchbKy AUCEPTALII0 CTYIEHTY
3aimi Amutpy OnekciiioBuay

1. Tema maricrepcbkoi aucepranii: «MojepHizaliss yYCTaHOBKH  yTHIIi3allii
HadTONIIaMIB 3 PO3POOKOIO IEHTPU(DYTH, arapary 3 MIIaJIKO Ta pudoiiiepa»

KepiBHUK Marictepcbkoi aucepranii CremaHiok A.P. kaHmumat TeXHIYHUX HayK,

JOLCHT

3aTBEep/KEH1 HAKa30M I10 yHIBEpCUTETY Bifg «“  ” 2016 p. Ne

2. TepMiH nogaHHs cTyJeHTOM Maricrepcbkoi aucepranii: 10 ciuns 2017 p.

3. Buxigni mani mo aucepranii: IIpogyktupHicTe ycTaHoBku 10 kr/c (36 T1/ron)
ounmieHoi HadgTu. Temmeparypu Boau: Ha Bxoni B puoOoiiep — 291 K, mapu nHa
Buxoni 3 puboinepa — 333 K; temmeparypa B mimaniii — 373 K-383 K. Tuck B
peakrtopi 0,1 MIla. Bmict neemynsratopis — 5 - 10%.

4. 3MiCT MOSICHIOBAJILHOI 3ANUCKH
a) OCHOBHA dYacTWUHA. OOIPYHTYBaTH BHOIp KOHCTpPYKIIM puOoiiyiepa, amapaTy 3
MIIIAJIKOK Ta HeHTPUPYrd, BUKOHATH PO3PAXYHKH, IO MIATBEPIKYIOTh

Mpaie3aTHICTh Ta  HAAIMHICTh  KOHCTPYKIIH, a caMe, TEXHOJOT1YHHUH,
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napamMeTpUuyHui, KOHCTPYKTHBHHUH, TIIpaBIIYHUM pO3paxXyHKH, PpO3paxyHKH Ha
MILHICTh 1 HAJIIHHICTh €JIEMEHTIB KOHCTPYKIIIH 1IUX anaparis;

0) eKOHOMIYHA YacTHHA: OOTPYHTYBAaTU MOJIEPHI3AIlII0 YCTAaHOBKM Ta OI[IHUTH Il
€(hEeKTUBHICTB;

B) OXOpOHa TIIpalli: MPOBECTH aHajll3 IIKIIJUBUX Ta HEOE3NMEUHUX BUPOOHUUUX
(akTopiB, SKI OB’ s3aH1 3 €KCIUTyaTalll€l0 YCTAHOBKH, 3alIPOIIOHYBATH 3aX0U I10A0
oOMeXeHHs iX Jli, BUKOHATH BIANOBIAHI PO3PaxXyHKH, BUKJIACTH OCHOBHI INpaBUja
Oe3neyHoi eKcrulyaTtailli yCTaHOBKM Ta [ii OOCIYroBYIOUOTO TIEPCOHANY ¥
HaJA3BUYAHHUX CUTYaIlIsIX;

I) yaCTUHA AaBTOMATUYHOTO KEpPyBaHHS: CKJIAcCTH Ta OOIPYHTYBATHU CXEMY
aBTOMAaTU30BaHOTO KEPYyBaHHS YCTAaHOBKOIO; CKJIACTU clielH]iKaliio NpuiaiiB, M0
KOMIUIEKTYIOTh CXEMY;

1) TEXHOJIOT'1sl MAIIMHOOYTyBaHHS: PO3POOUTH MApUIPYTHI KAPTH BUTOTOBJIEHHS BICI
OMOPHOi CTaHIli CYyIIApKH, BUKOHATH PO3PAXYHKH PEXHUMIB pi3aHHS, pO3poOUTH

OPUCTPIN JIsl CBEPAIIIHHS.

5. [lepenik  rpadiunoro marepiany (i3 3a3HayeHHsIM  000B’SI3KOBHX
KpPeCJeHHMKIB, MJIAKATIB, NMPe3eHTAlil TOLI0): MPUHIMIIOBA CXeMa YCTAaHOBKH —
Al, cxema aBTOMaTHYHOTO KepyBaHHs — A1, CKagaabH1 KpeclieHHs: pudoiiep — Al,
amapaTr 3 IMepeMillylounM MpuctpoeM — A2x3, xopnyc — A2, kpumka — A2,
nentpupyra — Al, porop — Al, zarmymka — A3, xkoHAyKTOp — Al, UTFOCTpaIis
HAyKOBHX PO3po00K — 2 apkyiii ¢popmaty Al; imrocTparlis TEXHIYHOT 11e1 MaTeHTy —
A3.

6. KoncyabTanTu po3aijiiB gucepranii

[Tpi3Bue, ITinnuc, nara
Posmin 1HII[IaIM Ta [10caaa | 3aBIAaHHSA 3aBJIaHHSA
KOHCYJIbTaHTa BHUIIaB MPUIHSB

Oxopona mpami Ta  Oesneka y | Koryn .M.
HAJ[3BUYAWHUX CUTYaIlisIX
OuikyBaHi TexHiko-ekoHoMI4Hi | boknan H.C.
MMOKA3HUKHU 3aCTOCYBaHHS YCTAHOBKHU
Texnonoriss BurotoBieHHs 3ariymiku | JIBoitHoc S.T.
JIOKA TETJI00OMIHHHKA
ABTOMaTHYHUN KOHTPOJH 1 kKepyBaHHs | CamcoHoB B.O.
IIPOLIECOM

7. MaTa Buaaui 3aaanns 01 Bepecus 2018 p.
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Honarok b. 3pa3ok 3micTy Maricrepcbkoi gucepranii

SMICT
[lepenik CKOPOYEHb, YMOBHUX MOZHAYEHD TA TEPMIHIB ...vvveeererrreeessnnrreeeesnnnnneeenns 11
BTy L 12
1 Ilpu3zHaueHHs Ta 00JaCTh BUKOPUCTAHHS YCTAHOBKM yTUJI13allili HadTomIamis ... 14
1.1 OnUC TEXHOTOTTUHOTO TPOIIECY +rvreenurrrrreessnnnrrreesssnnneeeesannnsseeessasnnneeessansnneeeesans 14
1.2 Bubip Tumy yCTaHOBKH, anaparTiB, 1X MICII€ B TEXHOJIOTTUHIA CXEMI ...evvereerrnnnn. 16
2 TexHIYH1 XapaKTEePUCTUKU OCHOBHUX AMAPATIB YCTAHOBKH ....evvveerirnrrnreennnrnnneansns 21
3 Onuc Ta oOrpyHTYBaHHS BUOPAHOT KOHCTPYKIIT QIAPATIB ...vvveeervrrreeeernnneeeeennnenns 24

3.1 KoHcTpyKitis 1 MPUHITUIT Tii armapaTiB, OCHOBHUX CKJIAJaTbHUX OJUHUIIb
8= D1 (5 2 N1 (), SO 24

3.2 TlopiBHSAHHS OCHOBHUX MOKa3HHUKIB PO3pOOJIEHUX KOHCTPYKIIiH amaparis 3

)& £ ) (0 7 1. (U 28
3.3 Bubip maTepiaiiB €1eMEHTIB KOHCTPYKIIIH QITAPATIB ..vvvvvreeeeesssiiiiriiririeeeeeesnnnns 31
3.4 [laTeHTHUI OTJIsA] KOHCTPYKIIIT OCHOBHOTO OOJIAIHAHHS YCTAHOBKH .............s 32

4 Po3paxyHKH, 10 TIATBEPHKYIOTh TIpalie3aTHICTh Ta HaIIHHICTh KOHCTPYKIIiH ... 48

4.1 PO3PAXYHOK PHOOTIICPA. ... .uvvvvriiriiieeessiisiiiiirseeteeseesssssssssssessseseessssssssssssseseessesss 48
4.2 Po3paxyHOK amapara 3 IePEMIITYIOUUM TPUCTPOEM ....vvvvrrrrrrrrreeesssssssnnnsssreeeeeens 83
4.3 TexHONOTTYHUN POZPAXYHOK HEHTPUDYTH .. vvvvrriiiieeesiiiiiiiiiiieieeeeesnsssnissnnneens 112
5 OxopoHa mpaiii Ta 6e31eKa y HAA3BHIANHUX CUTYAITIAX tvvvveeerirrivrirrrerreeseessannns 134

6 Pexomennaiiii, om0 MOHTaXXyY Ta €KCIUTyaTallii anmapaTiB yCTAHOBKU

OUUILIEHHS TAZOBUX BUIKHIIIB .. .cvueetnseensesnsesssssnssssnseensssnsesssesnsesnseesnsesnssesnsesnneesnns 144
7 PiBeHb CTAaHAAPTHU3AIIIT TA YHIPIKAITIT ..vvvvvrvrrieeeessiiiiiiiiiinieeeeessssssinnnnnnreesseessnnnns 151
JIM61.066639.001 I13
| 3m. | Jluct Ne oxvM, Iigmuc | Jlata
Pa3pob. 3aika MojiepHi3alist yCTaHOBKH JIiT. Jlucr Jlucris
Ilenes. CrenaHk yTI/I.H13aH11 Ha(bTO H_U-[aMiB 3 I | ¢ 285
pO3pOOKOIO LeHTPUGYTH, anapaTy KTl iveni IFOPSI CIKOPCBKOT'O, IX,
H.KonTD. Muxankuvk 3 MilTaNIKoIO Ta puboiinepa MAXHR
3aTB.
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Jonarok B. 3pa3oxk THTYJIbHOI CTOPiHKHM MaricTepcbKoi gucepTanii

HAIIOHAJIbHUH TEXHIYHUI YHIBEPCUTET YKPATHHA
“KHIBCBbKHUU NOJITEXHIYHUM IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O ”
InkenepHo-xiMmiuHuil pakyabTeT

Kadenpa mamun Ta anapariB XiMmivyHuX i HadTonepepoOHUX BUPOOHMUTB

«/1o 3axucty momymeHo»
3asinyBau kapeapu MAXHB
S.M.Kopnienko

(migmnuc)

“« 2018 p.

MATICTEPCbKA JUCEPTALIA

Ha 3100yTTH OCBITHBOI'O CTYIIEHSI MaricTp
3 cneniajgbHoCcTi: 133 ["any3eBe MammHOOyAyBaHHS
cneniagizamisi: [HXUHIpUHI, KOMIT'IOTEPHE MOJENIOBAaHHS Ta MPOEKTYBaHHS
06/1alHaHHA XIMIYHUX | HAaQTONEepepoOHUX BUPOOHULITB

a Tremy: MoaepHi3zanisi yCTAHOBKH yTHJIi3alil HapTOULIaMiB 3 pO3po0KoI0
neHTpudyru, anapary 3 MilIaJKoK Ta pudoiiepa

Buxonan ctyaeHT 6-ro kypcy, rpynu JIM-61mn
3aika JImutpo OnekciiioBud

KepiBHMK npoekTy KaHJ. TEXH. HayK, 1o1eHT A.P. CtenaHiok
KoncynabranTu:

OXOpOHa mpairli Ta 6e31eKa y Ha3BUIaiHUX CUTYaIlIsX

KaHJl. TeXH. HayK, noueHT [.M. KoBTyH

(mimmuc)
OYIKyBaH1 TEXHIKO-€KOHOMI4H1 MOKa3HUKH 3aCTOCYBAHHS YCTAHOBKH
crapul. Buki. H.C. boknan

(miamuc)
TEXHOJIOT1s BUTOTOBJICHHS 3aTJIYIIKH JIFOKA TeTNIO0OMIHHUKA
crapul. BuKJ. f.I.J[BoitHOC

(miamuc)
ABTOMATUYHUI KOHTPOJIb 1 KEPYBAaHHS MPOIIECOM
KaHJ. TeXH. HayK, noueHT B.O. CamcoHoB

(migmuc)

Penen3zenr

(mocaza, BYeHe 3BaHHs, HAYKOBUIA CTYIiHb, Pi3BUILE Ta iHiIianun) (ixnuc)

3acBifquyo, 110 y I[bOMY MaricTepchKii quceprartii
HEMae 3aro314eHb 3 Mpallb IHITUX aBTOPIB 0e3
BIAMIOBIIHUX IMOCHUIIAHD.

Crynent

(migmnuc)

Kuis — 2018 poky
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Honarok I'. 3pa3ok «Bcrymy» 10 Maricrepcbkoi aucepranii

Beryn

Ouuctka HadTOULIAMY Ta BIAHOBJICHHS 3 HHOTO HAa(TH MOCTYNOBO HalyBae
MOMITHOI aKTyaJIbHOCTI, Ha TJIi MOCTIMHOTO 30UIbIICHHS MOTPed y HAPTOMPOIYKTax
Ta MOCTYIOBOTO 3MEHIIEHHs 3amnacy HapTu y cBiTi. Po3poOKa TEXHOJIOTTYHUX CXEM
Ta METOAIB OYHCTKH HAa(TONUIaMy aKTHBHO BEIETHhCS MPOMHCIOBO PO3BHHYTHUMHU
KpaiHaMu CBITY.

MeToro 1TaHOTO MaricTepchbKoi AucepTalii € MOJAEpHi3alisl YCTAaHOBKH OYUCTKHU
Ha(TOILIaMIB JJI1 MOTPEO Cy4yacCHUX BUPOOHMITB Ta CIOXHUBAYiB. 3 I[1€0 METOIO
nepen0ayeHo BUKOHAHHSA HEOOXIAHMX PO3paxyHKIB amapara 3 M[epeMillylouyuM
NPUCTPOEM I TIPUTOTYBAaHHS CYCNEH3ii 13 CyMillli JeeMmyibratopa, BOIU Ta
HadTolIIaMy, UEHTpU(yru nans po3auieHHs HadTu, TBepaoi ¢a3um Ta BOAU Ta
KUT ITWIIBHAKA IS BUPOOJICHHS TMapH, 3a JOMOMOTOK SIKOTO IMiJirpiBa€ThCs
CYCIIeH31s y IepeMILTyI0YOMY PUCTPO.

PoGora BkiItOWae aHami3 TEXHOJOTIYHOTO TMpOIeCy 3 OINHCOM  Ta
OOTpyHTYBaHHSAM OOpaHHUX KOHCTPYKIIIH amapaTiB Ta IX MiCIle B TEXHOJIOTIUHIN
CXeMi, TEXHIYHI XapakTEePUCTHUKM OCHOBHHUX amapariB yCTaHOBKM, OINHC Ta
OoOTpyHTYBaHHS O0OpaHUX KOHCTPYKIIIM arapariB Ta iX MiICIIe B TEXHOJIOTIYHIA CXeMi,
KOHCTPYKIIii 1 IPUHIIMI il anapaTiB, OCHOBHUX CKJIaJaJbHUX OJAWHHUIIb Ta JCTAJICH,
MOPIBHSHHS OCHOBHUX TIOKa3HUKIB OOpaHMX KOHCTPYKIIIA 3 aHajoraMu, BHOIp
MarepiajiB eJIeMEHTIB KOHCTPYKIlIM amapariB, MAaTEHTHHH OTJIA] KOHCTPYKIIIN
OCHOBHOTO OOJIaJHaHHS YCTAaHOBKHU, NPOBEJCHHS PO3PAXyHKIB, IO MiATBEPIKYIOThH
Mpare3 aTHICTh Ta HAJIMHICTh KOHCTPYKIIIN anapaTiB, OXOPOHY Mpaili Ta 6€3neKu B
HaJ[3BUYAHHUX CUTYaIlIsAX, peKOMEHAIlli MO0 iX MOHTaXy Ta eKCIUTyaTaIlii, piBeHb
cTaHmaprtu3amii Ta yHi]ikamii, BH3HAYCHHS OYIKYBaHMX TEXHIKO-€KOHOMIYHHX
MOKAa3HUKIB 3aCTOCYBaHHS YCTaHOBKH, PO3pPOOKY Ta OMNHCAHHA TEXHOJIOTTYHOTO
MPOLECY BUTOTOBJCHHS JeTajil (3arjiylika) Ta CXEeMH aBTOMAaTUYHOTO KepyBaHHS
TEXHOJIOTTYHUM HPOIIECOM YCTaHOBKH.

3aBaHHs Ha MariCTEPChKy AUCEpTalliio ofepkaHo BepecHl 2012 poky mijg yac

MPOXOKEHHA nepeaauiioMHoi npaktuku B ITT® HAH Ykpainu.

ADK.

JIH31.066614.001 113

| 3mn. | ADK. Ne okvM. Ilinnuc | Jlata 11 1




Honatok /JI. 3pa3ok TUTYJIBLHOIO JINCTA MOSICHIOBAJbHOI 3aIUCKH MaricTrepcbKoi

Auceprauii

HAIIIOHAJIbHUHM TEXHIYHUI YHIBEPCUTET YKPATHA
“ KHIBCBKHUM MOJITEXHIYHUMN IHCTUTYT

imeni I'OPA CIKOPCBKOI'O ”
InkenepHo-ximiunuii pakyabrer
Kadenpa mamun Ta anapariB XiMmivyHuX i HadTONEpepoOHUX BUPOOHUITB

MOSICHIOBAJIBHA 3AIINCKA
1O MAT'ICTEPCBKOI JTUCEPTALIL

OCBITHBOTO CTYII€Hd Marictp
3 cneniajabHoOCTi: 133 ["any3eBe MammHOOYyAyBaHHS
cmemiajgizamisa: [HXKUHIpUHT, KOMI'IOTEpHE MOJENIOBaHHS Ta MPOEKTyBaHHSA
006J1alHaHHSA XiMiYHUX | HapToNnepepoOHUX BUPOOHUITB

Ha Temy: MoaepHi3auis ycTaHOBKH yTHIi3alii HadToNLIaMiB 3 PO3p00KoI0
neHTpudyru, anapary 3 MilIaJKow Ta pudoiiepa

Kuis — 2017
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Honartoxk E. 3pa3ok BUCHOBKIB 10 MaricrepcbKkoi aucepTanii

BucHoBknu

VY wMaricrepcpkiil aucepranii MOJEpPHI30BAHO YCTAaHOBKY OYHCTKH HadTO
nutamiB.  IlpoBeneHO omHMcC TEXHONOTIYHOrO MPOLECY OYUCTKA HadToLLIamy,
nigiopanuii puboinep, amapar 3 TEpPEeMINIyIOUMM TPUCTPOEM Ta IeHTpudyra,
BUOpaHO TEXHIYH1 XapaKTEPUCTUKH LIMX anapaTiB, OOIPYHTOBaHO 0OpaH1 KOHCTPYKIIii
amapariB, IPOBEJICHO MATEHTHUH IMOITYK, PO3POOJICHI 3aX0/I1, IO O BUMOT OXOPOHHU
npairi, MPOBEICHO PO3paxyHKH, IO MiATBEPKYIOTh MpaIe3AaTHICTh Ta HAXIHHICTH
YCTAaHOBKM Ta arapariB, YaCTHHA PO3paxyHKiB BHKOHAHA Yy BUIJISAJAI Iporpam 3
OIMMCOM METOJIMK PO3PaxyHKiB, MOJAHO PEKOMEHJAI 3 MOHTaXy Ta eKCIIyaTallii,
BU3HAYEHO  OYIKYBaHI TEXHIKO-€KOHOMIYHUX TOKa3HUKHU, OI[IHEHO PIBEHb
cTaHjapTu3aiii Ta YyHidikamii po3poOIOBaHUX amapaTiB, MPOBEIACHO PO3POOKY
TEXHOJOTIYHOTO  TIPOIIECY BUTOTOBJCHHSA  JieTajai  (3ariiylika) Ta  CXEMH
aBTOMATHUYHOTO KEPYBaHHS TEXHOJOTTYHUM MPOIIECOM YCTAaHOBKH.

B mnpoBeneHo MopepHi3alil0 yCTaHOBKM OYHCTKM HaTOLUUIaAMy ILISXOM
BCTAHOBJICHHS TPYOHUX €JIEMEHTIB y TpyOu puboiinepa. Y pe3ynbTaTi MOAEpHI3amii
3pociia 3arajbHa NPOJAYKTHUBHICTh YCTAHOBKH, IO Jajl0 €KOHOMIYHUM edeKT y
po3mipi 289418 rpH. Ha pikK.

I'padiuna yacTHHA CKIIaIa€ThCs 3 ACCATH KPECICHb B IIEpepaxyHKy Ha (popmar
Al. BukoHaHl KpecjeHHS CXEMH YyCTaHOBKM  yTWiizamii HadTonIamis,
¢yHKIlIOHAIPHA CXeMa aBTOMaTH3allii, CKJIaJalbHI KpecleHHs puooiinepa,
KpECJCHHS amapary 3 MepeMillylouyuM MPUCTPOEM, HOTO KOPIYCYy Ta KPHUIIKH, a
TAaKO KPECICHHS NEeHTPU(DYru, MPUCTOCYBAHHS IS 3aKPIIUICHHS 3aryIylIKd Ha
BepcTaTi. Jlo ckiIamanbHUX KPecIeHb CKIIaIeHO crerudikarii.

3a pesympraTaMd poOOTH OTPUMAHO JEKJIApaIliiHUN TaTeHT YKpaiHu Ha
KOPHUCHY MOJIeNIb TEINIOOOMIHHMKA Ta OMyOJiKOBaHO JIBI Te3W JOMOBimeHd Ha

BceeykpaiHCcbkuX KOH(PEpEeHIIsX.

Ank.

JIH31.066614.001 II3

IMH.

AnK.

No mokvmM.

TTinnuc

JlaTa

115
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BrIBOaBI

B wmarucrepcbkoiéi aucepTanuu MOICPHU3UPOBAHO YCTAHOBKY OUYHCTKH
Heptr nuTamoB. [IpoBeAeHO omMUCaHWE TEXHOJOTUYECKOTO IMpoIecca OYUCTKU
HedTenuiama, mogoOpaHHbIN puboiIep, annapaT ¢ NePEeMENIUBAIOIINM YCTPOMUCTBOM
U 1meHTpudyra, BbIOpAHO TEXHHYECKHE XapaKTCPUCTUKU OTUX  aIlaparos,
000CHOBaHHO BBIOpaHBI KOHCTPYKIIMH allllapaToB, TPOBEJIEH ITaTCHTHBIN IOWCK,
pa3paboTaHbl MEPOTIPUATHSI, C TPEOOBAHUAMHU OXPaHbI TPYJa, MPOBEACHBI PACUCTHI,
MIOJITBEPIKTAIONINE PaOOTOCIIOCOOHOCT, M HAJEKHOCTh YCTAaHOBKHM U ammaparos,
9JacTh pPacyeTOB BBIIIOJIHCHA B BHUJE MPOTPAMM C OMKMCAHHUEM METOJIUK PacdeToB,
JaHbl PEKOMEHJAIMU TI0 MOHTaXy MW OKCILIyaTalluH, OIPEICICHBI OXHUIacMbIC
TEXHHUKO-DKOHOMHUYECKHMX II0Ka3aTeId, OICHCH YPOBEHb CTaHAAPTU3AUH U
YHU(PUKAITAH pa3pabaThIBaeMbIX armaparos, IpOBEJICHA pa3paboTka
TEXHOJOTHYECKOTO TMpoIlecca H3TOTOBIICHHS JCTaM  (3ariylika) | CXEMBbI
aBTOMATHUYECKOTO YIPaBJICHUS TEXHOJOTUYECKUM MPOIIECCOM YCTAaHOBKH.

B mnpoBeneHa MmojepHH3alvs YCTAaHOBKM OYHMCTKH HedTeluiamMa IyTeM
YCTAaHOBJIEHUA TPYOHBIX DJJIEMEHTOB B TpyOml puboitnepa. B  pesynbrare
MOJICpHU3AIMK BO3pOCiIa OO0IIas MPOU3BOJUTEIBHOCTh YCTAHOBKH, YTO Jajio
sKoHOMHUYecKuil 3 dekT B pazmepe 289418 rpH. B roj.

['paduueckast yacTh COCTOUT U3 JIECATU YEpTEXKeEW B mepecuere Ha (popmar
Al. BbIMOTHEHHBIE YEPTEKH CXEMbl YCTAHOBKM YTHIM3AIMU HE(PTENIIaMOB,
(GyHKIHMOHAIBHAS CXeMa aBTOMaTH3aIlui, COOPOYHBIC YePTEKU PUOOMIepa, YepTeKHU
anmapara ¢ IMepeMEeNIMBAIONIUM YCTPOHCTBOM, €ro KOpIyca M KpBIIIKK, a TaKkKe
YepTexu MeHTPU(DYTru, MPUCTIOCOOTICHUS IS 3aKPEIUICHUs 3ariayliki Ha cTaHke. J[o
COOpPOYHBIX YEPTEHKEH COCTABJICH CIICIM(UKAIUH.

[lo pe3ynbTaTaM pabOThl MOJYYEH ACKIAPALMOHHBIA MAaTEHT YKpauHbl Ha
MOJIC3HYIO MOJIENIb TEIJIOOOMEHHUKAa W OIYyOJMKOBAHO JBa Te3WcCa JIOKIAJOB Ha

BceeykpanHckux KoH(EpEeHIUSIX. .

ADK.

JIH31.066614.001 II3

3mH. | Apk. Ne okvM. Ilinmuic | Jlata
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Conclusion

At the graduation project of education and qualification level of "Master"
"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.

ADK.

JIH31.066614.001 II3

3mH. | Apk. No iokvM. Ilinmuc | Jlata
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Honartok 7K. 3pa3ok KajneHaapHuil 1aH-rpagik Ha MaricTepcbKe aucepTami

KAJTEHJIAPHUM IIJIAH

Ha3Ba eramiB BUKOHaHHS MariCTepCchKOi qucepraiii

Crpoxk
BUKOHAHHS
eTarniB
JcepTartii

[pumiTka

2

3

[lepennunnomMHa npakTUKa. Y3roJKEHHS TEMH,
BUXIJTHUX JaHUX, BUBHAYCHHS JKEpeN 1H(popMaIlii.
Ho06ip matepianiB. CkiaagaHHs 3BITY 3 MPAKTUKH.
(ITix yac mpoXoKEHHS TPAKTUKU OaxkaHe
BUKOHAHHS KPECJI€Hb OPIEHTOBHUM OOCSITOM — O
dopmari Al)

01.09.2018

[NaTtentHe nocnimkenns. opmyBanHs iei
mojepHizaiii. OOrpyHTYBaHHSI €KOHOMIYHO1
JIOIUIBHOCTI.

10.09.2018

OOrpyHTYBaHHS aKTyaJbHOCTI IpoeKTy. Onuc
ycTaHoBKU. Cxema yctaHoBKHU. Bubip 1 onuc
KOHCTPYKIIIHM CyIIapKH, TEIMJI0O00OMIHHUKA Ta [IUKIOHY]
TexHiuHa XapaKTepuCTUKa YCTAHOBKH, anapariB

15.10.2018

[TapaMeTpuuHi po3paxyHKH: BU3HAYCHHS OCHOBHUX
po3MipiB anapaTtiB. Po3paxyHOK riipaBiiqHOro
OTIOpY amapariB

10.11.2018

Po3pobka ckinaganpbHUX KPECIeHb arapariB 1 ix
CKJIaJIaJIbHUX OJWHUILE. J[001p KOHCTPYKTUBHHX
napaMeTpiB KOHCTPYKTUBHHX €JIEMCHTIB alaparis

20.11.2018

Pospaxynku Ha MittHICTE. Po3po0ka mporpam i
CYITPOBOJIKYIOUMX JOKYMEHTIB. BUKOHAHHS cXeM

20.11.2018

Koncynpraiii BignmoBigHo 10 rpadiky 3 MUTaHb
OXOPOHHM TpaIli, CKOHOMIKH, TEXHOJIOT1i
MalIMHOOYTyBaHHS, aBTOMATH3aIIi1

28.11.2018

YTouHneHHs rpadi4HO] YaCTUHU TMPOEKTY 1
cnerudikarii

05.12.2018

Odopmitenns nmosicHIOBaNBHOT 3anucku. [lepeBipka
BiZIMOBIAHOCTI MPOEKTY MIFOYHM HOPMaM 32 3MIiCTOM
1 opopmnennsm. [lepesipka Ha mnariat. [linroroBka
1o 3axucty. CKiajaeHHs MIaHy BUKJIAICHHS

JIOTIOBIJTi, OKPEMUX NMUTAHb

10.12.2018
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1 2 3
10| IT i
ONepeIHIN 3aXUCT MPOEKTY 12.12.2018
11 | KoperyBaHHs IPOEKTY 3a pe3yJbTaTaMu
nomnepeHbOro 3axucty. OTpuMaHHs pereHs3ii, 15.12.2018
Bi3UBY. [liqroroBKa 10 3aXKUCTy
Crynenr J.0.3aika

KepiBHuk maricrepcbkol aucepranii

(migmnuc)

(migmnuc)

A.P. CremaHok
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Honartok K. 3pa3ok pedepariB 10 Maricrepcbkoi gucepranii

PE®EPAT

YJIK 662.7

Maricrepcbka fucepTanis Ha TeMy «MoJepHi3alis yCTaHOBKHM YTHIII3aLlil
HaTONUIAMIB 3 PO3POOKOIO IEHTpU(YTH, amapary 3 MIlIaJIKol Ta puoOoiiepa» /
HTVYY «KIII imeni II'OPA CIKOPCBKOI'O»; KepiBauk A.P.Crenantok. — K., 2017.
— 161 c .: in. — Bukon. J1.0.3aika. — bibmiorp.: c. 123.

[losicHIOBaJIbHA 3amKcKa CKIIAJIA€ThCS 31 BCTYIY, BOCBMHU PO3/I1J1iB, BUCHOBKIB
1 CIIUCKY MOCWJIaHb 3 23 HailMeHyBaHb. 3arajbHUNA OOCSAT 3aMUCKU CTAaHOBUTH 161
CTOPIHKY OCHOBHOTO TE€KCTY, 32 PUCYHKIB, 15 TaOauIlb.

Merta Mmarictepcbkoi aucepTalii — MPOEKTyBaHHS IMEHTpUQYTH, amapary 3
MIIIAJIKOIO, puboiisiepa g cXeMu yTuilizallii Hag ToIIaMiB.

3anucka MICTUTh OMHUC TEXHOJOTIYHOIO MpoIiecy, BUOIp TUITIB puboiepa,
amapaTty 3 MIIIQJIKO, HMEeHTpUPyru i iX Micie B TEXHOJOTIYHIA CXeMi, TeXHIYHY
XapaKTePUCTUKY amapaTiB, OOrPYHTOBAaHHsS BHOOpPY KOHCTPYKIIIH amaparis, M0
NPEKTYIOThCS 1 MPUHIMI i1 iX OCHOBHHMX CKJIQJaIbHUX OJMHHIIL Ta JeTallei,
MOPIBHSHHS OCHOBHHUX ITOKa3HHUKIB PO3POOJIEHOT KOHCTPYKIII TEIIOOOMIHHHMKA 3
aHajoramu, IaTeHTHE JAOCIIDKEHHsS] KOHCTPYKIiK amapariB. HaBemeHo 3axo/u, 1Moo
OXOPOHM TIpalli, peKoMeHaalii 3 MOHTaXy Ta ekcruryaramii. IIpoBemeHo
MOJICPHI3allil0 YCTAHOBKH Ta BU3HAYEHO OYIKYBaH1 TEXHIKO — €KOHOMIYHI MTOKA3HUKH
Bl BOpOBaDKeHHS MojepHizalii. [IpoBenena mopaepHizalii, 30UIbIIMIIACE TOJIHMHHA
MPOYKTUBHICTh, pidyHA MPOAYKTUBHICTh BUXOJY KIHIIEBOTO MPOIYKTY, 3MEHIITHIOCH
BUKOPHUCTAHHS €JEKTPOeHeprii. 3a3HaueHa MoJIepHi3allis Moke OyTH peKOMEH/I0BaHa
JUTSE  BOPOBA/DKEHHS Yy BHPOOHMNTBO. Bu3HaueHO piBeHb CTaHgapTH3aIlii Ta

yHidikarii. Po3po0ieHo aBTOMaTHuHy cXeMy KepyBaHHSM IPOIIECOM.

HAOTOIIAM, JNEEMYVYIJIBI'ATOP, PUBOMJIEP, PEAKTOP,
EHTPUDYT A, TEMITEPATYPHUI PEXXUM, TIOBEPXHS TETUIOOEMIHY.
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PE®EPAT

YK 662.7

Marucrepcbkasi auceptanuss Ha Temy «MojaepHu3anus  yCTaHOBKH
yTIWIM3au HedTeliaMoB ¢ pa3paboTkod LeHTpudyru, ammapaTta ¢ MEIIAIKOW U
puboitnepay / HTYY «KIIM umenu HUI'OPA CUKOPCKOI'O»; PykoBomuTenb
A. P. Crenantok. - K., 2017. - 161 c.: Un. - Bemmons. J[. A. 3auka. - bu6nuorp.: C.
123.

[TosicHuTeNnbHAS 3aMUCKa COCTOUT M3 BBEACHUS, BOCBMHU IJ1aB, 3aKIIOUEHUS U
CIUCKa CCBhUIOK M3 23 HamMeHoBaHuil. OOmmMii 00beM 3amucku coctaBisieT 161
CTpaHUIly OCHOBHOI'O T€KCTa, 32 pUCYHKOB, 15 Tabnui.

Lenb gucepranuu - MPOCKTUPOBAHME MEHTPUYTH, amnmapaTa ¢ MEIIaIKOH,
puboiiiepa st CXeMbl YTHIN3AIUU HEPTEIIaMOB.

3amucka COJEPKUT OMUCAHWE TEXHOJOTHUYECKOro Ipoliecca, BbIOOpP THIIOB
puboiinepa, anmapara ¢ MEMIAIKON, HEHTPUPYTd U UX MECTO B TEXHOJOTMYECKOU
CXeMe, TEXHUYECKYI0 XapaKTepHUCTHKYy almapaToB, OOOCHOBaHME BbIOOpa
KOHCTPYKLIMM amnmnaparoB, MNPEKTYIOTbCS W NPUHIMI JEWCTBUS HMX OCHOBHBIX
COOpOYHBIX €IMHHI] U JICTAJICH, CpaBHEHHE OCHOBHBIX TOKa3aTeseil pa3padoTaHHOU
KOHCTPYKIIMM  TEIUIOOOMEHHMKAa C  aHajoraMu, [aTEeHTHOE  HCCIIeJOBAaHUE
KOHCTpYKLUMM anmapaTtoB. [IpuBeneHbl Mephl, 10 OXpaHe TpyJa, PEKOMEHIALHUH I10
MOHTaXy M 3KcIuryatanuu. IIpoBeneHa MoaepHH3alMsl YCTAaHOBKHM U OIPEIEIICHBI
0’KHMJIA€MbI€ TEXHUKO - SKOHOMHYECKHE TOKa3aTelIu OT BHEAPEHHUSI MOJICPHU3AILUU.
[IpoBenena monaepHH3aLMs, YBEJIMYMIOCh 4YacoBas MPOU3BOJIUTEIBHOCTh, I'OIOBAs
MPOU3BOIUTENHLHOCTh BBIXO/JAa KOHEYHOTO MPOAYKTA, YMEHBIIMIOCH MOTpeOiieHne
AIEKTPOIHEPrUun. YKa3zaHHas MOAECPHHU3AIMS MOXKET ObITh PEKOMEHJOBaHA Jif
BHEJIPEHUS B MPOM3BOJCTBO. OMpeaesieH YPOBeHb CTaHAAPTU3AIUU U YHU(DUKAIUH.

Pa3paboTaHo aBTOMaTHYECKYIO CXEMY YNPABICHUEM MIPOIIECCOM.

HE®TEIUUIAMBI, JESMYJBIATOPOB, PUBOWJIEP, PEAKTOP,
HEHTPUDYI'Y, TEMIIEPATYPHBIN PEKUM, ITIOBEPXHOCTD
TEIINIOOBMEHA
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ABSTRACT

UDC 662.7

The Master’s thesis 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 A.R. Stepaniuk. - K., 2017. -
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
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Honarox JI. Ilpuxkian opopMiIeHHS CIIUCKY Npalnb

CIINCOK HAYKOBHUX ITPALlb
nolrykaya kadeapy MallyH Ta anapatiB XIMIYHUX 1 HAQTonepepoOHUX BUPOOHULITB
IF'ATIJIOBA KOCTSHTHUHA OJIEKCAHAPOBHUYA

1. Kopnienko S.M. TemmeparypHe Moje B JUCIEPCHUX CUCTEMaX 3 IHTEHCUBHUMH
npoiiecamu neperocy / Kopuienko .M., Marasiit [1.M., ionsmyk A.M., I'ariios
K.O. // Mixnapoauuii HayKoBO-BUpOOHMUMI xypHaN «KepaMika Hayka Ta XKUTTI». —
2010p. — Ne4 (6) 2009p., Nel (7) 2010p., - C. 7-13.
2. Ilat. Ne 47275 Vkpaina MIIK (2009) B02C 19/00. I'panynstop / Kopnienko .M.,
IarinoB K.O.; 3asBHUK HalllOHAJbHUN TEXHIUYHUN yHiBepcUTEeT Ykpainu «KuiBcbkuit
noJiTeXHiuHui 1HCTUTYT». - No u 2009 07683; 3assn. 21.07.2009; ony6s. 25.01.2010,
bron. Ne 2.
3. Kopnienko .M. YMoOBHU CTilikOoi KIHETHKH MPOIECY OJIepKaHHSA OaraTolrapoBUX
TBEPJUX KOMITO3UTIB 3 3agaHuMu BiactuBocTsMH / Kopuienko f.M., T'atinor K.O.,
Haymenko [[.O. // «O6nagHaHHs XIMIYHUX BHPOOHHUIITB 1 MIANPUEMCTB OYA1BEIbHUX
MmarepianiBy: VI BceykpaiHChbKa HAyKOBO-TIPAKTHYHA KOH(EpEeHIlis CTYACHTIB,
acripanTiB 1 Monoaux BueHux, (KwuiB, 31 OGepesns 2010p.) : 36. Te3 mom. —K.:
HTYVY«KIIl», 2010p. - Hactuna 1. — C. 4 —5.
4. 3asBka 201002742 Ykpaina MIIK (2009) F28D 1/06 Bunapuauk / Crenantox KO.M.,
I'atimoB K.O. - Ne u 201002742; 3aasn. 11.03.2010.
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Honatoxk M. 3pa3ok CKJIAJAJIBHOI0 KpPeCJeHHS
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Honaroxk H. 3pa3ok cneundikanii 10 CKJIaTaJIbHOT0 KpecJIeHHA
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HMonatok P. 3pa3oxk oopmiieHHSI IPOrPaMHOI0 PO3PAXYHKY

5.4 PospaxyHok TOBIMEHH CTiHKH nDETHIpE9HEe ofmwaiixe mix giewo

BHYTPIlTHBOT0 HaTHITKOBOTO THCKY

MeTow pozpaxyHEY € BHIHATCHHA TOENHEH CTiHKH OOHYaHKH, MO 3HAXOOHETECA
OiT TR BHYTPINHEOTO THCKY, 13 YPaXVEAaHEAM JOIATKIE HA EOPOZIHD 1 IPYHEHOCTI

TPAaHCIOPTYBAHHA Ta MOHTAKY.
PospaxyEKOBa cXeMa ODHEIAHEH HABEJEHA HA PHCYHEY J.5.
BHXifei faHi U7 PO3PAXYHKY:
TacE B cepeqaml anapata P, MIla 1.26:;
PoapaxyaroerEE THCK Pp, MIIa 1.6;
JiameTp amapara D, M 0.6;
JomycTEMe Hanpy&eHAd MaTepiany [o], Mlla 540;
JoexmEa Tpyd L. M 29
Marepian crane X18HI10T.
1
- - ry
PTITTTITTTn T 1)
w

P =

SIEEEERETERREN.

i o I

PacyroK 5.5 — PozpaxyEKoBa cxeMa DHIHAPHEIHO] oDHIaikH

Aptopave [16] =zamponmoHOB3HA METOJNHKA pPO3IPAXYHEY TOBIIHHH CTiHKH
ODHIAHEH.

PospaxyEKOBEH THCK 0DpaH0 ¥ BIIIOBLTHOCTL A0 OPAEEN De3NerH Ta HANIHHOCTL
PODOTH BCi€l YCTAHOBEH.

JIH31.066723.001 II3

Sun | Apk Ne dorys Midnuc ‘E[ama
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O0IHCTIOETECT TOBITHHA CTIHKH, MM

S, = PD 7 (5.14)
2[c]e- B,
Je =09 — xoedimieET MIHOCTI 3BAPHOTO EA.
TormHEEa 0OEYARKE 3 VPAXYBAHEAM IPHOABOK, MM
S=85+0+0C,+0;, (3.15)
Je Ci=1nM — IpHDABKA Ha KOMIIEHCAIIED KOPOIIL, MM:
C =ur, (5.10)
e v =005 vm'pik — MEAAKICTE KOPO3L;
7=20 pOKiE — CTpOK CIIy&OH.
C+=0,12mm — mpHOAEKA HA EOMIEHCANID MIHYCOBOTO NOOYCKY 0 TOBIIHHHE
JHCTA, FAMEEHTE BL TOBITHHH JIHCTA;
C=0MM — TeXHONOIrIMHA NpHOABKA, AKA BH3IHAYAETECH 3ABOOOM 1 IOB'A3aHA 3
IMIHON MHCTA OpH GOpMYRAHE] TETAM.
IIpHAMAETECA TOEMIHHA CTIHKH 5, PEKOMEHIOEAHA CTAHNAPTHHEM PAIOM 3 METOH
zabezmede AT MIMEOCT] OOHIAHKH.
JomycTHMEH EHYTPIMHIE HEapmmmEosriE THCK, MITa:

[P]- 2ole(S-C-C,—C;) (5.17)
D+5-G-C,-C,

IlepepipAcTECA YMOEA MIDHOCTI PR = P .

Axmo yMOBa He BEEKOHYETECHE, TO HE0OXITHO BHOPATH iHITY TORMTHHY CTIHEH a00
BHOpaTH {HMHH MaTepial DHMHAPHIHOI OOHYaHKH 3 OUIEMHEM JOOYCTHMHM
HaNpPyXeHHAM.

BHCHOBKH: J0 METOJHEH pO3IPAaXyHKY CITBOPEHO MpPOTPaMy POIPAXYHEY
ABTOMAaTHIOBAHOTO PO3PAaXyHKY TOBITHHH CTIHKH MEMHAPHIHOI ODHYAHKH my M€K
30BHIMHELOTO HANHIOIKOBOTO THCKY, CEIaJeHO OMOE-CXeMy. MpOTpaMy pO3paxyHEY
MOEL OpOIpaMyBaHHA DBasic, Ta0MHDD 10eHTHQIKATOpPIE, 3a3HA49EHI pPeIyILTaTH
nporpaMeEcro po3paxyEKY (Jomarox b). ToRMHHA CTIHKE 00HYAHKH 00HPAETRCA 4 MM,
[IPH AKiH BHKOHVETHCA YMOBA MITHOCTI.

JIH31.066723.001 113

Ju. | Apw. Ne oy IMidrs Hﬂama

66



JdogaTtox b

IIporpaMumii po3paXyHOK TOBIIAHHA CTIHKH DELTIHIpHIHO] 06MIaiikn

Ha prcysry B.1 z200pazeHo DMoK-cXeMy 0 pOIPAxyHEY.

fr

|

BEzEsIesEE POIpEyEENEN TOENEEH CTiHEHR 33
doparymoss (5_14), npetasce mo ToEmE=s (5. 16).

Bramnmmessy EREOEAETO] TOROINEN CTIHER
PEAETOpE MOMiMepEaani 33 doparymoes (5.135)

Prcyraok b.1 — bnok-cxema po3paxyHEy TORIMHEH CTIHEH

DHNHAPHIHEC] 00HTaHEH

ADH. Me dokyu

IMidrs

JIH31.066723.001 113
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ITporpamMa po3paxyHEY TOBITHEH CTIHEH DHNHIPHTHO] 00HIaHKH:

CLS

pR = 1600000

D= 1200

sigma = 540000000
fi=10

st=(p*D)/(2 *sigma * fi - p)
PRINT "sr="; sr; "mm"
cl=1

c2=12
s=sr+cl+c2
PRINT "s="; 5; "mm"

INPUT "Vvudit vukonavehu tovwunu obuchayku”, s

pd=(2*sigma* fi* (s -c1 - c23)) / (D + (s - cl - €23))

FRM llm=l1; pd; lIPaH
END

[nerTH}IKATOPH po3 AcHeH] B Tabmam B.1.

Tabmama b.1- [lepemk ineETH}IKATOPIE

HafMeHyRaHAR BETHTHHA ITozrageans Iﬂ;ﬁtbl_ PozMipHICTE
,[[orr}rcm THCK ¥ MUKTPYOHOMY Py PR IIa
IpoCTOpi
JiametTp D D M
JomycTaMe Hanpy#&eHAA MATEP1ATY o] sigma IIa
CTIHKH
Koediment MIDEOCTI 3BapHOTO MBa L] fi
PozpaxyHEKOEA TOBITHEA CTIHKH S, ST MM
ITpubaEKa HA KOMIEHCATNO KOPOo3il G cl MM
IIpHDARKA HA KOMIIEHCATIIED
MIHYCOEOTO JOIMYCKY 0 TORITHHH C, c2 MM
HCTa
BHEKOHaEYA TOBIIHHA CTIHKH 5 5 MM
,[[orrj.rcr_mmﬁ THCK ¥ MIATpYOHOMY (2] pd IIa
IpocTopl

ApH. Ne oy IMidrs Hﬂama

JIH31.066723.001 113
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PeaynbTaTH poZpaxyHEY 3a OPOTPaMOl) TOBIHHH CTIHKH DHIHIPHIHOL

0DEIaHNHE NpHEEeneH] B TabmEmi b2

Tabmemsa b.2 — PeaynbTaTh pospaxyHEY

HafimeRyEaHAS BeTHIRHA ITozEagenHs | Yucnoee 3EagerEs | PoaMipHICTE
PozpaxyHEOBAa TOBITHHA CTIHKH I 1.978566 MM
BHEOHABYSA TOEIMIHHA CTIHKH 5 3.008565 MM
JloIy CTHMHE THCK B AIApaTi 17| 23272147 Ila
IlpEFvacTECE BEHROHAETA TOBIMHHA CTIHEH 5= 4.
Apw

JuH. | Apk Nz Aok i ‘E[ama

JIH31.066723.001 IT3

69



HMonarok P. 3pa3ok oopmiieHHsI nmepesiky CKOPOYeHb, YMOBHUX IO3HAYEHb TA

TepPMiHiB

IlepeJsik ckOpoOYeHb, YMOBHUX IO3HAYEHDb TA TEPMiHIB

YMOBHI IMO3HAYCHHS

F — moma Tennoobminy, M2

b — mupuna, M;

H, h — Bucora, m;

C — npubaBKa JI0 pO3paxyHKOBOI TOBIIUHH, M;

D, d — niametpu, M;

M — macca, KT;

N — motyxHicTb, BT;

Gp — IPOYKTUBHICTIO, KI/C;

t — remneparypa, K;

o,,— Koe(il[iecHT TEIIOBi a4 10 BHYTPIMIHBOT MOBEpXHi TpyoH, Br/M?-K;
0., — KOe(IIIEHT TEIUIOBIAau1 0 30BHIIIHBOI TOBEPXH1 TPYyOH, Bt/M%-K;
K — xoeiuienT Ternonepenadi, Br/m?-K;

Kpurepii:

Nu — xputepiit HyccenbTa;

Re — xputepiit PeitHonbaca.

JIM61.066639.001 I13

Mnll

NO Anwsna l'h;anur JTam

Anv
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Honarok C. 3pa3ok TUTYJIBHOI0 JIHCTA HA MANKY MaricTepChbKOI Aucepramii

HAIIOHAJIbHUHM TEXHIYHUI YHIBEPCUTET YKPATHA
“ KHIBCHbKUU NOJITEXHIYHUM IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O ”

InkenepHo-ximiuHuii pakyabrer
Kadenpa mamun Ta anapariB XiMmivyHuX i HagTONEPepOOHUX BUPOOHUITB

MATI'ICTEPCBKA JUCEPTALIA

OCBITHBOTO CTYII€Hd Marictp
cnenjanbHOCTi 133 «['asiy3eBe MalIMHOOYLYBaHHA»
cnenjanizaunii «|HKUHIPUHT, KOMIT' IOTepHE MO/le/JII0BaHHS Ta IPOEKTYBaHHSA
006J1alHaHHA XiMiYHUX | HaPpTONEepepoOHUX BUPOOHHUI[TB»

Ha Temy: MoaepHizauis ycTAaHOBKH yTHJi3alii HA@TONLIaAMIB 3 PO3pO0KOI0
neHTpudyru, anapary 3 MilIaJKow Ta pudoiiepa

Kuis — 2018
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Honartox T. BizomicTh MarictepcbKol auceprauii

5 5o

Ne i ITo3nauenns Haiimenysanus 2 5| IIpumirka

3/ o yB 2 2| 1p
S E B
=
1 A4 3aBmaHHs Ha 2
MaricTepchKy
JCEPTAII0
2 A4 | JIM61m11.066639.001 I13 | THoscHroBanbHa 115
3aImcKa

3 A4 JIM61Mm.066639.100 TermmooOMIHHUK 1

4 Al | JIM61Mmn.066639.100 CB | Temnoobminauk 1

S A4 | JIM61mn.066639.200 Peaxrop 1

6 Al | IM61m11.066639.200 CB | Peakrop 1

7 A3 | JIM61Mmn.066639.201 Kpnmka 1

JIM61.066639.000
I11b ITigm. Jara

Po3po0H. Jluct JluctiB
KepisH. BigomicTb 1 1
KoHCynbT. MaricTepcbKoi HTVYYVY «KIII»
H/xoHnTp. JucepTaii Kadp. MAHB
3aB.kad. I'p. JIM-61mn
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Honatok O. Bumoru 10 BUKOHAHHS PO31iay ,, T eXHO0JI0risi BUTOTOBJICHHA”

Mera i 3agaui posgiiny maricrepcbkoi  aucepraunii  ,, TexHoJioris

BUIOTOBJICHHA”’

Le#t po3ain € miACyMKOM HaOyTHUX 3HaHb — CaMOCTiiiHa po0OoTa, sfiKka MOKa3zye
BMIHHS  CIELiallicTa 1H)KeHepa-MeXaHlKa BHpPINIYBaTH MUTAaHHA  PO3POOKHU
TEXHOJIOTIYHOTO TPOIIECY BUTOTOBIEHHS JeTajeil BY3JiB MallMHM (amapaTry) Ha
OCHOB1 BHBYEHHS JAUCHUIUIIH ,, TeXHOJOris XIMIYHOTO MAalIMHOOYAYyBaHHA ,
,» TEXHOJIOT1Sl KOHCTPYKIIMHUX MaTepiamiB”, ,,B3aeMo3aMiHHICTb, CTaHAapTHU3AIls 1
TeXHIYHI BUMipoBaHHs, , OCHOBH BHUTOTOBICHHS, MOHTaXy, pPEMOHTY Ta
eKcruryaraiii odnagHanus”, ,, TexHosoriss o0aHaHHS XIMIYHUX BUPOOHUIITB .

B upomy po3aiii moBUHHI OyTH BUPILIEHI HACTYMHI 3a/1a4i:

- BHUKOHAaTH aHalli3 KOHCTPYKTUBHUX OCOOJIMBOCTEH 3 TOYKH 30py
dbyHKITIOHAIBHOT pOOOTH JeTaji B By3Ji (amapaTi) 1 MeXaHi9HO1 0OpOOKH IMOBEPXOHb
JeTaal Ipu 1i BUTOTOBJICHHI.

- BUOpaTH 1 OOIpyHTYBaTH BHOIp 3arOTOBKM JETai, MOKa3aTH €KOHOMIYHI 1
TEXHOJIOT1YH1 IIepeBary rnepes IHIMMHA BUIaMH 3aT0TOBOK;

- pO3pOOUTH TEXHOJOTTYHUH TPOIEC BUTOTOBJICHHS JeTall IUIIXOM
MeXaHIYHOT 00pOOKHU MpH cepiiHOMY a00 APIOHOCEPIHHOMY THUITY BUPOOHUIITBA;

- pO3pOOWTH TPUCTOCYBAHHS JJIA OJHIET 3 TEXHOJOTIYHHUX Omeparii i
BUTOTOBUTH MOTO CKJIaJlalbHE KPECICHHS.

[Tpu BuOOpi nmeranmi ays po3poOKM TEXHOJOTIi Ha 11 BUTOTOBJICHHS JETalb
MOBHHHA BUTOTOBJISTUCH HA TPHOX (SIK BUHSATOK HA JBOX) PI3HUX CTAHKAX 1 BXOJIUTHU
1o cnenuikaiiii anapaty (MamuHu) ado ixX By3JiB rpadiyHOT YACTUHU MariCTepchbKoi
JUCepTaIii.

TexcToBa YacTHHA Ma€ Taki MiAPoO3aiIN:

Berym.
A.1 Po3po0Oka TeXHOJIOTTYHOTO MPOIECY BUTOTOBJICHHS JI€Tall.

A.1.1 Ilpu3HayeHHs, yMOBU pOOOTH JI€Talll Y By3Jll MAIIMHY YU arapary.
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A.1.2 TexHONOTTYHUH aHaNi3 TPOLECY BUTOTOBJIEHHS JETaIl.

A.1.3 Bubip 1 o0rpyHTyBaHHS BUOOPY 3arOTOBKH.

A.1.4 Po3paxyHOK NPUIIYCKIB Ha 0OPOOKY.

A.1.5 Po3paxyHOK peXUMIB pPi3aHHS.

A.1.6 BuzHaueHHs HOpM 4acy Ha 0OpOOKYy.

A.2. Po3poOka mpucTporo.

A.2.1 Ilpu3HaueHHs, oNUC KOHCTPYKIIi 1 poOOTa MPUCTPOIO /1JIs1 BCTAHOBIICHHS
1 3aKpITJICHHS JeTajl JJisl OJHOI omnepartii.

A.2.2 Po3paxyHOK mapameTpiB poOOTH MPUCTPOIO, K1 3a0€3MeuyroTh HaaliiHe
3aKpITJICHHS JIeTalI.

A.2.3 Po3paxyHOK Ha MIIIHICTh HAMOLIBII HANPYKEHUX JI€TaNeH MPUCTPOIO.

A.3. OnepariiiHi KapTH Ha BC1 onepallii MexaHiyHO1 0OpOOKH JIeTalll 3 KapTaMHu
€CKI31B.

BucHoBku

Cnucok BUKOPUCTAHOI JTITEPATYpPH.

TexcToBa YacTMHA PO3MIIIYETHCS B JONATKY 1O TMOSCHIOBAIBHOI 3alUCKH
MaricTepchbkoi Jaucepraimii 1 Ha TMepIIOMy JHUCTI TMIAMHUCYEThCS BHUKOHABIIEM,
KOHCYJIbTAHTOM 1 KEPIBHUKOM TIPOCKTY.

JIOBITKOB1 JaHi IJig pO3paxyHKIB, a TaKOX (OPMYJIU IMOBHHHI MaTH BKa3iBKY
Ha HOMEp B CIUCKY JIITEPATypH, 3BIIKH BOHHU B3sTIi. SIKIIIO BECh pO3PaXyHOK BEACTHCS
10 OJTHOMY 3 TOCHJIaHb, TO HOTO MOKHA BKa3aTH B 3aT0JIOBKY PO3PaxyHKY.

Po3paxyHku mpuIyckiB, pEeXHMIB pi3aHHA 1 HOPM 4dacy I ONepailii
MOB’SI3aHUX 3  BUKOPUCTAHHSIM  PO3POOJICHOTO  TPUCTPOI0  BUKOHYIOTHCS
PO3PaXyHKOBO-aHATITHYHUM METOJO0M. PO3paxyHKW I IHIIUX OTepaiiii MO>KHA
BUKOHATH aHAJIOTOBUM METOJIOM.

OmnepariifHi KapTH 1 KapTH €CKi31B TEXHOJOTIYHOTO MPOIECY MOMIIIAIOTHCS B
kiHIi po3ainy. KokHa omepariiiHa kapra MOBHHHA OyTH MiAIKACaHAa BUKOHABIIEM 1
KOHCYJIbTAHTOM.

I'padiuna yacTuHa pO3aLTY: KPIM CKIIAJAIBbHOTO KPECIEHHS MPUCTOCYBAHHS, B

rpadgiyHy YacTHHY pO3JIUTy 1 BCbOIO MATICTEPCHhKOi AMCEpPTAllli BXOJIUTH PoOOYE
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KpPECJICHHSI JIeTalll Ha Ky pO3pOoOJII€ThCS TEXHOJOT1sI BUTOTOBIEHHs. Crienudikartii 1
KpECJeHHsl MIANHCYE BUKOHABELlb, KOHCYJIBTAHT 1 KEpPIBHUK MaricTepchbKoi

JcepTaIlii.

Beryn

Beryn po3MiniyeThesi Ha 0JIaHKY 3 IITAMIIOM (IMB. 3pa30K) /1€ BKa3YETHCS KOJ
TexHoJsiorii BurotoBieHHs - JIM.02141.00001 II3, Tyt uudpu o3HavarTh 02
TEXHOJIOT1s, 1- TeXHOMOT1s A1 OAHOrO TUITy JeTajnel, 41 — o0poOka pizaHHAM

VY Berymi HEOOX1AHO BKAa3aTH 3aBJAaHHS PO3JAUTY 1 CKIAI0BI PO3POOKH IIHOTO

pO3LTy.

A.1 Po3poOka TeXHOJIOTIYHOI0 MpoLecy BUTOTOBJIEHHS JeTali

Po3poOka TEeXHOJIOTIYHOTO TPOIIECY BKIIIOYAE OMKC ONTHMAIBLHOTO MAapPUIPYTY
(MOCH1AOBHICTh) BUKOHAHHS MEXaHIYHUX OMNEpalliif, a TaKoX palioHAIbHUN BHOIp
yCTaTKyBaHHS, IPHUCTOCYBaHb, PLKYYHUX 1 BUMIPIOBAIBHUX IHCTPYMEHTIB IS

JIOCSITHEHHS SIKOCTI JeTali BiIMOBITHO KOHCTPYKTOPCHKOT TOKYMEHTAITlT Ha JIeTajb.

A.1.1 Ilpu3HavyeHHs1, yMOBHU POOOTH JI€TAJi y BY3Ji MAIIUHM UM aniapaTy

OnucyroThCsl TeMIIEpaTypHi 1 1HIIT YMOBH poOoTu aeTami ( Hampukiam, is
arpecMBHOrO cepenoBuina). SIKi HaBaHTaXeHHS crpuiimMae netanb. CTemiHb
BIJIMOBIIAJIBHOCT1 pOOOTH AeTaii 1 MOXJIMBI HACHIJIKU TIPH ii pyHHYBaHHI 4M BTpaTi

parecpoOMOKHOCTI.

A.1.2 TexHoJIOTiYHHUI1 aHAJII3 MPOLIECY BUTOTOBJICHHS AeTaJi
AHaNI3yIOTbCS MEXaHI4HI BIACTUBOCTI MaTepiaiy, CKIaIHICTh TEXHOJIOTIYHUX

omepariiii 1 mepexoaiB. HeoOXiMHICT, BHKOPUCTAaHHS CHEIIaJbHOTO OOJagHAHHS 1

THCTPYMEHTY.
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A.1.3 BuOip i o0rpyHTYBaHHS BUOOpPY 3arOTOBKH

Ao B poO0YOMYy KpeCcIeHHI HE BKa3aHO BHUJl 3aroToBKU abo cmocid ii
BUTOTOBJIEHHS, HEOOX1THO 3pOOUTH pallioOHAIbHUI BUOIP TAKOi 3arOTOBKH 332 TAKUMU
KpUTEPISIMU:

— 30epexeHHs AKOCT1 MaTepiany MpU BUTOTOBJIEHH] 3arOTOBKH;

—  HalMEHIlI BIAXOJIU B CTPYXKKY;

— MiHIMaJIbH1 BUTPATH Ha BUTOTOBJICHHSI 3aTOTOBKH.

Butpatu Ha BUTOTOBIICHHS OJHO1 JeTajl 3ajexaTh Bil CEpiiHOCTI (KUIBKOCTI
JaHuX JeTalied y 3aMoBiIeHHX BHUpoOax). YacTto BHUPOOHULTBO YCTATKYBaHHS
XIMIYHOT TEXHOJIOT1i HaJIeKaTh JO OJWHUYHOTO BHUPOOHHUIITBA. AJie B YMOBax
PO3POOKH TEXHOJIOT1 BUTOTOBJICHHSI MPU BUKOHAHHI MAariCTepPChbKOi AuUcepTalii Ciij
OpIEHTYBATHUCh, IO BUOpaHa JieTanb Oy/ie BUTOTOBISTUCH B YMOBAX, IK MIHIMyM TpH

IpiOHOCEPIMHOMY BUPOOHHUIITBI.

A.1.4 Po3paxyHOK NPHUIIYCKiB Ha 00POOKY
- Po3paxyHku npHITyCKiB pO3paxyHKOBO-aHATITHYHUM METOOM.
[Ipuniyck Ha 00poOKY OKpeMO pO3MIIICHUX IUIOMMUH (OJHOCTOPOHHIM
MPUITYCK) BU3HAYAIOTH 32 POPMYIIOIO:
Z . =Rz, +h  + As &,

Jisi MWTHIPUYHUX CHUMETPUYHUX TOBEPXOHb MPHUNYCK BH3HAYAIOTH 3a

dbopmyoro:

2Z, . = 2[(Rz +h),, +, /A;?1 +&5 }
ne Rziq - Bucora HepiBHOcTeH mpodimto Ha momepeaHboMy mepexoni; hii -

rubuHa Ae(EKTHOrO MOBEPXHEBOrO IApy Ha IMOMEPEeIHbOMY MEPEX0i; AZH -

CyMapHi MPOCTOPOBI BIAXWUIICHHS PO3MIIIEHHS 00p0OIIOBaHOI MOBEPXHI BIAHOCHO

TEXHOJOTIYHOT 0a3w, fAKi OJepKaHi Ha TOMEepPEeIHBOMY Mepexomdi; &, - TMOXHUOKa

yi
YCTAHOBKH 3arOTOBKH Ha MEPEXO/I1, AKU BUKOHYETHCH.
[IpocTOopoBi BiAXWJIEHHS PO3MIIIEHHS MOBEPXOHb MpU OOpPOOIl IUIOLUIUH

BPaxoOBYIOTh TUIbKHU X %0JIOOJIEHHS, TOOTO:
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1€ Au.owcor =1 MKM TIUTOME JKOJIOOJICHHS HA 1 MM JTOBXXWHU 3aroToBKH [1, 3];
L - naliOuipuii po3mip 00po06IIrOBaHOT MOBEPXH1 Y HaNpIMKy o0poOku. [Ticns

MEXaH14HOi 00pOOKH:

ne Ky = 0,07 - koediuient yrounenus popmu [1; 3, 1.1].
[ToxuOKM yCTaHOBKM Ma MEPEXOl, 110 BUKOHYETbCA, IpU OOpoOLi MIIOIIHUH
BU3HAUYaI0Th 3a hopmysoro [1,3]:
&y =& t&s
ne & - moxuOka 6a3yBaHHS; &, - MOXUOKA 3aKPIIJICHHS.
JUIs TUITIHAPUYHUX 1 CUMETPUYHHUX ITOBEPXOHb NPHUITYCK BH3HAYAIOTHh 32
dbopmyioro:

27,

o =2 (Re+0) AT+ |

ne Rzii1 - BUcoTa HepiBHOCTEW mpodiifo 3aroToBkH ab0 Ha MONEPEIHBOMY

nepexoni ; hiq - mmMOWHA Ie(EeKTHOrO MOBEPXHEBOTO IMapy 3aroToBKH abo Ha

MOTIEPETHROMY TIePEX0/Ii; Azi_l - CyMapHi IPOCTOPOBI BIIXWJICHHS PO3MIIICHHS

00p0o0IIFOBaHOT MMOBEPXHI BITHOCHO TEXHOJIOTTYHOT Oa3u 3aroToBKU a00, K1 OeprKaHi

Ha IONEPEAHBOMY IIEPEXOHi; &, - IMOXMOKAa yCTaHOBKM 3aroTOBKM Ha i-TOMY

nepexo/Ii, SKui BUKOHYETHCS.
CymapHe 3Ha4eHHS MPOCTOPOBHUX BIAXWICHb JJII CUMETPUYHUX IOBEPXOHbD,

OTBOPIB 1 BaJliB BU3HAYAIOTH 3a (HOPMYIIOKO:

A, =N +A

3ae. Hcon. M.

XKomnobnennst ¢ BpaxoBYBaTH K Y JiaMeTPaIbHOMY An,aeie' , TaK 1 B

O0CbOBOMY A nepepizi OTBOPY, TOMY:

3MmileHHsT  00poOJIIOBaHOIO  OTBOPY A,  HEOOXITHO BHU3HA4YaTH Yy

N.2KOJI

BEPTUKAIbHIA 1 TOPU3OHTAIBHIA IUIOMIMHAX 1 BOHO T[OBUHHE BpaxoBYBaTH
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BIIXWJIEHHS OC1 OTBOPY BIIHOCHO 0a30BOi IUIOIIWHNA Y BEPTUKATBHOMY HAMPAMKY 1y
TOPU30HTAIBHOMY HAIpPSIMKY:

A=A +A?

3M. 3M.6 3M.e

e A,,,,A,, . 3MIIEHHS Y BEpTUKAIBHOMY 1 TOPU30HTAIBHOMY HampsiMKax.

g, =& +&

ne &g - moxubka 6azyBaHHs; &; - moxuOKa 3akpimieHHs[1, 3].

Bennunna IMPOCTOPOBHUX BiIIXI/IJIeHB AY>KC IMMBHUAKO 3MCHIIYETBCA IIPpH

MexaH14Hii 00poOiri. 3rigHo 3 [1, T.1] Mmaemo:

AZImpH. = AZW. ) Ky.uopn.
AZuucm. = AZW. .Ky.uucm.

1€ K.uopn. = 0,06; K wuem. = 0,04 - xoedirieHTH yTOUHEHHS (HOPMH.

Jlns moOy/ioBH CXEMHU PO3TAllyBaHHS MPOMIKHHX NPHUITYCKIB 1 JOIMYCKIB Ha
IPOMDKHI 1 BHUXITHI PO3MIpH 3aroTOBKM Mpu OararomepexigHid oOpoOlii ciij
BUKOPUCTATU TpaHUYHI PO3MIPH TOTOBOI JeTajl, 3agaHuMu KpecieHHamu. Lli
po3Mipu OyayTh OTpHMMaHI TIpPU peami3amii OCTaHHbOI TEXHOJIOTIYHOI omeparrii.
SIKIIO 70 HAWMEHIIIOr0 T'PAHUYHOI'O PO3MIipy roToBoi aertami, Or min (mpu 0O6poOIIi
30BHIIIHIX IOBEPXOHbB) JA0AATH MIiHIMAIbHUN MPHUIIYCK Ha 3aBepIIaibHy 00pOOKYy 27,
min, TO OTPUMYEMO HAWMEHIIMA TPAHUYHUN PO3MIp 3arOTOBKH IIICIs TOMEPETHBOT
00poOku. JloOaBka 110 MBOTO PO3MIPy TEXHOJOTIYHOTO Jomycky Td macth
HAWOUTBIINN TPAaHUYHUA PO3MIp. AHAIOTIYHO 3HAXOASATh HAaWMEHIi 1 HAWOUIbIIi
TPaHUYHI PO3MIPH IHIIKUX MEPEXOJIB aX IO PO3MIPIB BUXITHOI 3arOTOBKH, IIJISTXOM
JO/IaBaHHA MIHIMQJIBHOTO TMPUITYCKY JaHOrO TMepexoay [0 HalMeHIoro i
HaWOLIBIIOTO PO3MIPY 3arOTOBKM HACTYITHOTO MEPEXOTY.

[Ipukian cxemu po3TallyBaHHS MPOMIKHUX MPUITYCKIB 1 JOMYCKIB JUIst
30BHINIHIX PO3MIpiB (Baj) MOKa3aHi HA PUCYHKY, /1€ BIAHOCHO OCI1 CUMETpIi oKa3aH1

MOJIOBMHHI 3HAYCHHS IPUITYCKIB 1 omyckiB (PucyHok A 1):
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Pucynok 1 — Cxema po3tairy HHS NPOMIKHUX MPUI /CKI 1 IOMYCKIB

[TpaBuaBHICT OOYMCICHHS MPUITYCKIB BU3HAYAETHCS PIBHICTIO PI3HUIIb:
i=n i=n
Zzi max _Zzimin :T3a2. _TOem. ]
1 1
1e N — KUTBbKICTh TIEPEXO/TiB.

Busnaueni Rz, h, T ta po3paxoBani Az &, +Zmin,Zmax 3HAYEHHS MTapaMeTpiB, a

TaKOK TPAaHUYHI po3Mipu Ha mepexoaaX - Djmax I Dimin 3amucytoTs y Tabmmio Al:

Tabmumst A 1. - Po3paxyHoK mpHITyckiB Ha 00poOKy noBepxHi ... h..

Enementun :
. . | I'pannuH1
TexHONOor14H1 Nepexoau | MPHUITYCKY, MKM ['pannuH1
: ) 3HAYCHHS
00poOKM MOBEPXHi po3MipH, :
MPUITYCKIB
<...h.. MM
S MM
=
Rz A ~
Homep ha g t I <
Haspa 5| £ S E £
TP 1 nepexony =2 5| | N| N
XOLY, i S NN
=
1 2 3 4 | 5|16 |7 8 9 10 | 11
1 3arotoBka (.. i o o
KJIaC TOYHOCTI)
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[Tponosxennst Tabnuii A 1

1 2 3 4 15|16 |78 9 10 | 11

Touinns
2 |gopHoBe (..-if

KBaJIITET)

ToulnHsS

3 (| | | |0

YUCTOBC

KBAJIITET)

nidyBanus

(.- KBasTiTET)

Bu3HayeHHS PUITYCKIB aHAJIOTOBUM METOJIOM

[Tpunyck Ha OOpoOKYy pi3aHHSAM PEIITH TOBEPXOHb JETaji NMPU3HAYAIOTHCS
aHAJIOTIYHO TIPHUITYCKY /ISl TOIIOHUX JeTaleH, Jie MPHUITYCK PO3pax0BaHO aHATITHYHO,
a00 BIATIOBITHO PEKOMEH/ 1Al TOBIIKOBOI JiTepaTypu [4].

[Ticnsa Bu3HAYeHHS BCIX MPHUIYCKiB B po3auti A.1.3 Tpeba mokazaTtd ecki3

3arOTOBKH 3 PO3MipaMH.

A.1.5. Bu3zHauyeHHsl PpeXMMIB Pi3aHHS PO3PAXyHKOBO-AHAJTITUYHUM
METO0/10M

Merta po3paxyHKY peXUMIB pi3aHHS — BHM3HAYCHHS IIBUIKOCTI pi3aHHS
BITHOCHO IHCTPYMEHTY 1 CHJIOBUX IapaMeTpiB: MPOEKI[IH Ha KOOpAWHATHI OCi
PIBHOAIMHOT 3ycHUJUISl pi3aHHS, KPYTHUH MOMEHT, IO Ji€ Ha JAETalb BiJ 3yCHILIA
pi3aHHS - JJIST PO3PAaXyHKY MPHUCTOCYBAHHS JJISl 3aKPIMUICHHS JeTaji 1 MOTY>KHICTh
pi3aHHS 7151 BUOOPY METAIOPi3alibHOTO 00JaHAHHS.

VY BXigHUX JaHUX HEOOXITHO BKa3aTH MEXaHIYHI BIACTUBOCTI Marepiainy
JeTanm, JaHli Tpo PLKYYWUH IHCTPYMEHT: BHJ, MOTO PO3MIpH, MaTepiad piKydoi
YACTHUHH 1 1H.

B 3anexHOCTI Bl MEXaHIYHUX BJIACTUBOCTEH Marepiany JAeTail 1 piKydoro

IHCTpYMEHTY 3 TaOJuIlhb BUOMPAIOTH MOJAYy IHCTPYMEHTY S,MMm/00., 3rigHO [3],
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MPU3HAYAIOTh NEPI0J] CTIMKOCTI IHCTPYMEHTY 7' = ... XB. B 3aJI€KHOCTI BiJ] pO3Mipy 1

BUJa IHCTpyMeHTa. [lo BenmuuuH1 npunycky Z BH3HA4aeThbcsl TMMOMHA pizaHHA T 1

KUIBKICTh IPOXO/IIB PIKYUOIO IHCTPYMEHTY I JIJISl 3HATTS BChOT'O MPUITYCKY ; = %

[IBuaKicTh pi3aHHs, Ky JAOMYCKAa€ CTIUKICTh IHCTPYMEHTA, PO3PaXOBYIOTH 3a
dopmynamu [3]:
1. dns ppesepyBanHs

q
v c,D
\Y

= K wmlc
60-T mtxs%/BuZ bV

ne B — mupuna dpesu, wu;
Z — KUTBKICTh 3y0iB (pe3u.

2. JIns TokapHOTO 00pOOITKY

CV
Vv = Kv mlc
60.TMtXsY ¥
3. [ns cBepasIeHHS:
q
C D
Vv ==Y K wmlec,
V'ooeoTMgY ¥

PO3CBEPJICHHS, 36HKYBaHHs1, PO3KPYUYyBaHHS:

c. b’
Vv =Y K M /c
60-TMtXsY
Koedimieatu C,, K, , mOKa3HUKHU CTETIEHIO (,M,X,Y B GOpMyIax BU3HAYAIOTHCS

B BIMOBITHUX TAOJIMIISX B 3aJICKHOCTI BiJl BEIMUMHHU T10/1a49l P1XKYy4OTo 1HCTPYMEHTY

S, MaTepiary AeTaji i ppKydoro iHCTPYMEHTY, BUY OXOJIOKEHHS [3].

Cuna pizaHHs.
Cuny pizanHs P, npuilHATO po3KJaJaTé Ha CKIIAJIOBI CHJIM, CIPSIMOBaHi IO

0CsIX KOOpAWHAT BepcTarta (TaHreHuianbHy Pz, panianehy Py i ockoBy Py).
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Cuia pizanHs npu ppe3epyBaHHI:

rOJIOBHA CKJIaJ0Ba CUJIM pi3aHHs pH ¢pe3epyBaHH1 - okpykHa cuia P, H

10-Cptxs§/3”z
P, = K H
pIpW MP,

1€ Z - yucio 3y0iB (pesu; n - yactota odepTanHs Gppesu, 00/XB.
Cuna pi3aHHs IPU TOYIHHI:
[Ipy 30BHIIHBOMY MO3/I0BKHBOMY 1 ONEPEYHOMY TOYiHHI, PO3TOUYBaHHI, I

CKJIaJI0B1 pO3paxoBYIOTh 32 (POPMYJIOIO:

P,,,=10-C t*s'V’K ,H

Z,X,y
KpyTHHi1 MOMEHT 1 OChOBa CHJIa HAa CBEPIi:

IpU CBEP/ICHHI:
Mg, =10-K, DK, H -i
B =10-N,D%’K, H
IIpU PO3CBEPAJICHHI:
— N D% XY i
B =10-N,t*s"K ), H
TP 3€HKYBaHHI, pO3KPYyYyBaHHI:
C
M = Y
Kp 2100

7e Z - 4yucio 3y0iB 3€HKOBKH, PO3KPYTKH, S; - Mojada Ha 3y0 3€HKIBKH,

XY
tsZDz

PO3KPYTKH
S;=8/Z, TyT S — moaua Mm/00.
[loTyxHicTh pizanus, N kBm, po3paxoByOTh 32 popMynamMu:

NPELEANY Y
1000

~

A hY

= , (0}
9750 ’

a0o:
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1000V
pD

Tyt Takox koediuientu C, K, , MIOKa3HUKU CTENEHIO (,M,X,Y B gopMyiax

e n= ,00 [ x6

BU3HAYAIOThCSA B BIAMOBIIHMX TaOMUUSX [3] B 3aJIe)KHOCTI BiJi BEIWYMHHU MOJayl

PLKYUYOro IHCTPYMEHTY S, MaTepiajly AeTall 1 piKy4yoro iHCTPYMEHTY.

A.1.6 BusHaueHHs HOPM 4Yacy HA 00poOKYy
BianoBigHo 10 [6] HOpMY IITYYHO-KaIBKYJSAIIHHOTO Yacy, 10 BUTPAYAETHCS

Ha BUKOHAHHS Orepaillii B cepiiHOMYy BUPOOHUIITBI, pO3PaXxOBYIOThH 3a (DOPMYIIOIO:

Ins. =T+ Tp + Tooet+ Tet Ins.

n n

Twrx=Tu+ X8,

ne Ty - HOpMa MITY4HOTO Yacy, XB; Trns - HOpMa IMIrOTOBY0-3aKIFOYHOTO Yacy
Ha 0OpOoOKY MapTii 3aroTOBOK, XB; N- KUIBKICTh 3aroToBOK B mapTtii, 1IT; To, T,
BIJIMIOBIJIHO OCHOBHUW 1 JOMOMDKHUN Yac, XB; Tosc - 4Yac Ha OOCIyroBYyBaHHS
pobouoro Micts, XB, Ty, - BITACHUH Yac IepepBU HA OCOOUCTI MOTpeOH, XB.

OcHOBHHMI1 Yac i1 BUKOHAHHS OJTHOTO MEPEX01y BU3HAYAIOTh 32 (OPMYJIOHO:

Pl
° sk s nk

0

, X6

ne L po3paxyHkoBa qoBXKHHA OOpPOOKH, TOOTO 3arajibHa JOBXKHHA POOOYOro
X0y IHCTPYMEHTA, IKa CKJIAJAEThCS 3 TOBXKHHH 00p00Ir0BaHOT MOBEpXHi |, TOBKHHM
BpizaHHs |y, 1 gOBkuHU , mepediry lnp IHCTpyMeHTa, MM, S - mojgada mm/xe, S, -
nojavya mm/06, n- o0EpTH ACTali 3a XBWIHHY, K- KUTBKICTH MPOXOJIB PikKydOro
THCTPYMEHTY JIJIS 3HATTS BCHOTO TIPUITYCKY.

Hopma nomomixnoro wacy T,, 1m0 BUTpadaeThCs Ha Jii BEPCTATHHKA, SKi
3a0e31euyoTh  0€3MOCepeIHE BHKOHAHHS OCHOBHOI TEXHOJIOTIYHOiI POOOTH,
BH3HAYaeThes 3a [6].

Benmuuuan Tose Ta Tey mpuiiMaroTh y  TPOIEHTAX BiJl OMNEPATHBHOTO
(Tor=To+T,) wacy 3rimHO 3 pekoMeHaamismMu. Bennanny T, BU3HAYalOTh TAaKOXK 1 32

HOpMaTHBamH [6].
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A.2 Po3po6ka npucTporo
Meta po3poOKH TPUCTPOIO - CYTTEBO 3MEHIIUTH JONOMDKHUW Ha

BCTAHOBJICHHSI, BUBIPKY BCTAHOBJICHHS 3aTOTOBKH 1 3HSITTS JACTal.

A.3 OnepaniiiHi kapTm Ha onepanii MexaHiyHoi 00poOkm aeraji 3
KapTaMHM eCKi3iB

OmnepariifHi kKapT BUKOHYIOThCSI Ha Onankax (popma 1 1 la 1 kapTax ecki3iB
HNonmatok A.1) me ciig BKazaTh po3paxoBaHi 1 BU3HAYEHI aHAJIIOTOBUM METOJOM
BEJMYUHU: V-IIBUIKICTh pi3aHHA M/X6., S — TOJadyy MM/X8, N — YHUCIO OOEepTiB
3aroToBKM a00 IHCTPYMEHTa 3a XBWIMHY, t — riuOuHa pi3aHHS MM, 1 — YHCIO
NPOXOJIIB JJisi 3HATTS BChOro MpUIycKy, To 1 Tn — OCHOBHUH 1 TOMOMDKHHMI 4ac
BUKOHAHHS TEPEXOAy X6., & TAKOX IHII JaHI IO XapaKTepU3YIOTh 3aroTOBKY,
JeTallb, BUMIPIOBaJIbHI IHCTPYMEHTH, IPUCTPOI, yCTaTKyBaHHS. Takok BKa3Y€EThCS B
IpaBOMY BEPXHBOMY KYTI KOJ IeTali, koA ornepaiiinoi kaptu (JIM71. 60141.00001).

Kapra eckiziB mae xkox - JIM71. 20141.00001 (JomaTok A.2).

Ha omepamiiiHux kapTax BEpXHHOMY JIBOMY KYyTl PO3MIIIAE€THCS B TOHKHUX
JIHISX €CKI3 3arOTOBKHU Tiepej omeparliero (0e3 po3MipiB 3aroToBku). Ha koHTypax
3arOoTOBKH IMOKA3YIOTh KUPHUMH JIIHIIMH T1 3MIHU K1 3’ SIBJISIFOTHCS HA I omepartii.
Ha mux 3MiHax BKa3yrOThCs KIHIIEB1 PO3MIpH 1 IOPCTKICTh, @ TAKOK HOMEP IMOBEPXHI
abo mepexony. SIKIO PUCYHOK HE BMIIIAEThCSA HA OJIAHKY OIEpaIliiiHOl KapTH, BiH
BUKOHYEThCS Ha KapTax eckiziB. [Ipm mnepeBCTaHOBICHHI 3aroTOBKM Ha JaHIN
ormepatlii HeoOXiTHO TOKa3yBaTH PUCYHOK 3arOTOBKM B KOXKHOMY MOJoKeHHi. Ha
PUCYHKaX TMOKa3yIOTh TOYKM 3aKPIMJICHHS (3 CTPUIKOIO SKa BKa3ye HAMpPSM Jii CHII
3aKpITMJICHHS ) 1 OTIOPHI TOYKH.

BucHOBKY TOBUHHI MICTUTH iH(OPMAITiIO PO BUPIMICH] 3aBAaHHS PO3ILTY.

Cnucok BUKOPUCTAHHUX JIITEPATYPHUX JHKEPENT MOXKHA 3a 3rOJ0K0 KEPIBHHMKA
MIPOCKTY PO3MIIIATH B 3aralbHOMY CITUCKY JITEPATypPH.

OmnepariiitHi KapTH 1 KAPTH €CKi31B PO3MILTYIOTHCS MICIIS BUCHOBKIB TIO PO3JILTY
a0o CHHUCKY JiTepaTypu 0 PO3ALTYy, crenudikaiis A0 MPUCTPOIO MOMINIAETHCS B

KIHII1 MOSICHIOBAJILHOT 3aIMCKa, IMICHs crerudikaiii MaricTepchbKoi IucepTaltii.

84



Jlireparypa po3ainy

1. TopbGauesuu A.®., Hlkpea B.A. KypcoBoe nmpoeKTHpOBaHHE O TEXHOJIOTUH
MaIIMHOCTpOeHUs. - MuHCck: Bricmamast mk., 1983. - 256 c.

2. MeroanuHi BKa3IBKM JI0 BHUKOHAHHS KypCOBOi pOOOTH 3 AUCHUILIIHU
"TexHosoris MamMuHOOyAYBaHHS" MJi1 CTYIAEHTIB MEXaHIKO-MalIMHOOYA1BHOTO
IHCTUTYTY,H&KeHEepHO-(Di3uyHoro Tta nomirpagiynoro ¢akynereTiB (Yria. C.C.
Ho6psaucekuii, B.K. ®ponos, B.A. Koanron) - K.: [Tonitexnika, 2002. - 78 c.

3. CnpaBouHuK  TexHojora-mamuHoctpoutens: .1 2 /Ilom  pen.
A.T".Kocunonoit u P.K Memiepskona. - M.: Mamunoctpoenue, 1985-1986.

4. CopaBounuk: TouHocTb 00paOOTKM, 3aroTOBKM M TOPUIYCKH B
mamuHoctpoennn/ KocumoBa A.I'., MemepsikoB P.K., Kamuaun M.A. - M.:
MammHoctpoenue, 1976. - 288 c.

5. CnpaBounnk w™etaucra: T. 1-5 /Tlom pen. A.K.MamoBa. - M.:
Mammunoctpoenue, 1976-1978.

6. CopaBouHMK  HOpPMHUpOBIIMKa-mamuHocTtpoutens: 1.2 /Ilog  pen.
E.N. Ctpyxectpaxa. - M.: Mamrus, 1961. - 890 c.

7. CopaBounuk. IlpucnocoOnenust st MeTaiopexymux cTtankoB/ A.K.
I'opouikuH. - M.: Mamunoctpoenue, 1979. - 383 c.

8. AmncepoB M.A. IlpucrnocoOneHuss g METAJOPEKYIIUX CTaHKOB. JI
MaluHocTpoeHue,1975.-658 c.

9. OOmeManMHOCTPOUTENIbHBIE HOPMATHUBbI BPEMEHU BCIIOMOTAaTENIbHOTO, Ha
oOcinyXuBaHME paboyero Mecta M MOJArOTOBUTEIbHO-3aKIIOUUTEIBHOIO IS
TEXHUYECKOTO HOPMHUPOBAHUS CTaHOUHBIX paboT. CepuilHoe MPOU3BOACTBO. - M.:
Mamnoctpoenue, 1974. - 493 c.

10. CnpaBouHuk KOHCTpyKTOopa-mamuHoctpoutens: T. 1-3./B.. AnypreB M.:
MammnocTtpoenue, 1978.

11. Tepnaukoa T.®., MenpuukoB A.C., baranoB B.M.  OcHoBBI

KOHCTPYUpOBaHUs npucnocodneHuit. - M.: Mammnoctpoenue, 1980. - 118 c.

85



JopaToxk M.1

OmnepauniiiHa kapra, ¢popma 1

‘dmmox ‘g eef’ ommyy | refuoray ady | wg | ey SHIT mAvoray | wdy | we
amiady
aadizada]]
mAudy aHoodsog
LT 9T $T L4 €| W| It 0T 61 81 Ll 91 £T ¥l
- . exmdum g cend Arox
EERCEIOr AR 2341
s | op A S 1 S — mHIregodisg o1 HHIENOIOr I —— -wmﬂn
mipodoo 1anes d diveod xedsog (vmrealueroEs ‘Tox) meridiony -°H
(vEHES
1 -AH21GfEH EL [ON)
YIHSWTOLOX() 71 | EEEabonmdyy
11 01
(quaron ‘¥HHEIAHAIEH) FHHEHIELO() “L3r"00dQo "OEROHTO "aITY
8 L 9 ]
EJEY/ arirdag adisod e1 a1
L i - it S Arerdazes exden el rHea {HRIGEY
EXZOLOTES BEN
F € 4 I
mredano ¥HHeI NaIOE Tedono | WO Ao
#H ‘WOH ‘WoH ‘WOH BT
I'DWap DIEVH u00d00 IOHRIHEBXIN
fihodeuc oox) PREER erdey enumnedanQ
00000 TH109 TEWIL HEREee

86



OmnepauiiiHa kaprta, popma la

- ELET SHIT[ ] ‘wivoray | udy | mg eIey OHIT[ | ‘wivorsy | wdy | ‘wg | ®ep SHITI wivoray | wdy [ me
ady
FI £1 4 I 01 6 g L 9 < F £ T I
EH emdam \ 3 &
g | op A u S I 1 segor | diswew mHaregodnoig pisihAca HHEEIIOneT A . .M.Hom w
migodoo rame=g rdieod ‘deog ( ¥HIEIAHAIGEH } oY ) IHaNAdIH] N
nuwdpx jounihndauo pox IWDUBO OON 1WDWEO DIEVE
ELET | QHIITH] ‘ToAr sy o] o A R > ELEL } JHIIH]] oy "=y

87



JopaToxk M.1

Kapra eckisiB

, HIEERT .&hom.m_ ELE] . ST i .»,m. BIET SHITETTT | laoray | WY | we

.§

I

meerpy|  dESESY
ady 3604
iredaug
(wecwem)donke;y 0 | 1
: dICIMOHA VLAV
ereros mudox 0000000 THTOZ TEINL| SRS TG TCHTCT 1€ WIT :
ELEL § SHIEI ] TERE o B [av B Amweeemy|  exer 1 SAEESY

88



	ВКАЗІВКИ ДО ВИКОНАННЯ МАГІСТЕРСЬКОЇ ДИСЕРТАЦІЇ ОСВІТНЬОГО СТУПЕНЯ МАГІСТР
	ЩО ВЧАТЬСЯ ЗА ОСВІТНЬО-ПРОФЕСІЙНОЮ ПРОГРАМОЮ МАГІСТЕРСЬКОЇ ПІДГОТОВКИ –
	ОБЛАДНАННЯ ХІМІЧНИХ ТА ПЕРЕРОБНИХ ВИРОБНИЦТВ
	Вступ
	1 Мета та завдання магістерської дисертації
	2 Завдання на магістерську дисертацію
	3 Склад, обсяг і структура магістерської дисертації
	4 Вказівки до виконання розділів магістерської дисертації
	«Перелік скорочень, умовних позначень та термінів»
	«1.2 Вибір типу установки, апаратів, їх місце в технологічній схемі»
	Розділ «4 Розрахунки, що підтверджують працездатність та надійність конструкцій»
	Розділ «5 Охорона праці»
	5 Рекомендації до виконання пояснювальної записки
	5.1 Структура пояснювальної записки
	5.2 Вимоги до форматування пояснювальної записки
	5.3 Виклад тексту пояснювальної записки

	6 Рекомендації до виконання графічної частини магістерської дисертації
	На окремому аркуші надається рисунок, що пояснює модернізацію апарата (формат аркуша узгоджується з керівником магістерської дисертації), на яку отримано патент України, або подано заявку на корисну модель (Приклад 6.1).
	Приклад 6.1
	Особливу увагу необхідно звернути на наступне:
	 на технологічній схемі установки ОБОВ’ЯЗКОВО мають бути позначені потоки відповідно до ГОСТ 3464-63, та апарати (машини чи механізми), що входять до складу установки;
	 на складальному кресленні апарата необхідно розмістити технічні вимоги до апарата (машини), технічну характеристику апарата (машини) та таблицю штуцерів;
	На кресленнях плошукач повинен виділити розміри виконавчі (ті розміри, які утворюється під час складальних операцій, та величини яких може бути проконтролюватись – виліт штуцерів при приварюванні їх до корпуса на даному етапі, розташування опор при пр...
	6.1 Правила оформлення специфікацій до складального креслення

	7 Рекомендації щодо порядку захисту магістерської дисертації
	7.1 Порядок допуску до захисту магістерської дисертації
	7.2 Порядок захисту магістерської дисертації на Державній екзаменаційній комісії

	За умови повного затвердження магістерської дисертації, студент допускається до захисту його перед ДЕК.
	На внутрішній стороні папки розміщують «Опис вкладень», приклад оформлення якого наведено в Додатоку Н або [1, стор. 141-143].
	Магістерська дисертація здається в архів кафедри МАХНВ на зберігання, електронна версія дисертації здається відповідальному представникові кафедри.
	8 Список рекомендованої літератури
	Додаток А. Зразок завдання до магістерської дисертації
	Додаток Б. Зразок змісту магістерської дисертації
	Додаток В. Зразок титульної сторінки магістерської дисертації
	Додаток Г. Зразок «Вступу» до магістерської дисертації
	Додаток Д. Зразок титульного листа пояснювальної записки магістерської дисертації
	Додаток Е. Зразок висновків до магістерської дисертації
	Додаток Ж. Зразок календарний план-графік на магістерськe дисертаці
	Додаток К. Зразок рефератів до магістерської дисертації
	Додаток Л. Приклад оформлення списку праць
	Додаток М. Зразок складального креслення
	Додаток Н. Зразок специфікації до складального креслення
	Додаток Р. Зразок оформлення програмного розрахунку
	Додаток Р. Зразок оформлення переліку скорочень, умовних позначень та термінів
	Додаток С. Зразок титульного листа на папку магістерської дисертації
	Додаток Т. Відомість магістерської дисертації
	Додаток О. Вимоги до виконання розділу „Технологія виготовлення”
	де n – кількість переходів.
	Визначені Rz, h, Т та розраховані ,(у, ,Zmin,Zmax значення параметрів, а також граничні розміри на переходax - Di max i Di min записують у таблицю А1:
	А.1.5. Визначення режимів різання розрахунково-аналітичним методом
	Мета розрахунку режимів різання – визначення швидкості різання відносно інструменту і силових параметрів: проекцій на координатні осі рівнодійної зусилля різання, крутний момент, що діє на деталь від зусилля різання - для розрахунку пристосування для ...
	У вхідних даних необхідно вказати механічні властивості матеріалу деталі, дані про ріжучий інструмент: вид, його розміри, матеріал ріжучої частини і ін.
	Тш.к.=Тш+ =То+ Тд + Тобс+ Твл+ хв,

