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Beryn

[nsx 10 BHOPOBAKEHHS Yy BUPOOHULTBO HAYKOBO-TEXHIYHHX PO3POOOK
JCKUTh Yepe3 CTBOPECHHsS KOHCTPYKTOPCHKOi mokyMmeHTarii. Po3poOka Ttakoi
JOKYMEHTAIlll 11eé TBOPYMM Mpolec, KU MoTpedye BiJ KOHCTPYKTOpa TIUOOKHUX
3HAaHb TEXHOJIOT1i XIMIYHOIO BUPOOHUITBA; anapariB 1 MPOLECIB, K1 B1I0OYBalOTHCS B
HUX; JEpKaBHUX Ta MDKHAPOJAHMX CTaHAApTiB, II0 PErIAMEHTYIOTh TpaBHIIa
BUKOHAHHS JOKYMEHTAIlll; 1HIIOT HOPMAaTUBHO-TEXHIYHOI JOKyMeHTallli. Bix sikocTi
KOHCTPYKTOPCBKO1 JIOKYMEHTallli, SIK TPaBWJIO, 3aJeXUTh KIHIEBUU pe3yibTaT
HAyKOBOi pO3pOOKH, J0JiI HOBUX MAallMH 1 amapaTiB. SIKICHUM TTOKa3HUKOM
pe3yJIbTaTiB HaBYaHHS, TJIMOMHU 3aCBOEHMX 3HAHb Ta HAOYTHUX yMIHb € JTUILIOMHE
MPOEKTYBAaHHS, IO € 3aKIIOYHUM €TarmoM Tij 4ac ojepkaHHs ctyneHtom OKP
«bakanaBp» 3a HanpsiMmoM miaArotoBku 6.050503 «MamnHoOy TyBaHHS».

MeroauuHi BKa3iBKM CKJIaJeHO Yy BianoBigHocTi 10 I[lonoxkeHHst mpo
Oprasizaiio JUIJIOMHOTO MPOEKTYBaHHS Ta JepraBHOI arecraiii cryneHtiB HTYY
“KIII” (Yxman. B. FO. VronwshikoB. 3a 3ar. pen. FO. 1. Sxumenka — K.: BIIK
“ITomrexnika”, 2006. — 84 c¢.) Ta 'OCT 2.105-95.

[TosicHIOBaJIbHA 3aITUCKA BUKJIAIA€THCS A€P:KABHOI0 MOBOIO.

TeMu AUNIIOMHUX TMPOEKTIB 3aTBEPKYIOThCA 3TITHO  PO3MOPSKEHHS

Pexropa HTVYY «KIII».

1 MeTa Ta 3aBJaHHS TUIIJIOMHOTO MPOEKTY

Metoro AUIIIIOMHOTO MPOEKTY € CHCTeMaTh3allis Ta JEeMOHCTpaIlisl 3HaHb Ta
NPAKTUYHUX YMiHb TPU BHUKOHAHHI TEXHIYHOI JTOKYMEHTAIlli CTyJeHTaMH, IO
HAaBUaIOThCS 3a  HampsMoM  miarotoBku  6.050503  «MamuHoOynyBaHHS»
cnemianpHicTh «O0MagHaHHS XIMIYHUX BUPOOHHMIITB 1 MIAMPUEMCTB OYIiBEIHHUX
MaTepiamiB».

VY BiAMOBIAHOCTI A0 TEMH AUILIOMHOTO MPOEKTY 3aBIaHHSIMU €:

— OOIpYHTYBaHHS MOJIEpHIi3allii KOHCTPYKIII BiAMOBITHOTO OOJIagHAHHS 3

ypaxyBaHHSAM Cy4YacCHUX CBITOBMX TEHJEHIIA Ta BUKOHAHHS PO3PaxyHKIB,



Kl TIATBEPIKYIOTh IpalE3aTHICTh Ta E€KOHOMIYHY JIOLUIbHICTh
3ampOIIOHOBAHOI MOJIEpHi3aIlii;

— oOrpyHTyBaHHs  BHOOpYy  MmaTepiaidiB i1 BUTOTOBJIEHHS  BCIX
KOHCTPYKTUBHHX €JIEMEHTIB anapara (MallliHH);

— HaJaHHS PEKOMEHJAIlN 3 OXOpPOHU Mpalll MPU MOHTaXI1, €KCIUTyaTallii Ta
pPEMOHTI anapara (MalluHU, YCTAHOBKH);

— PpO3paxyHKH, 10 MIATBEPIKYIOTh MpaIe3/1aTHICTh anapaTa (MalliHN);

— BHUKOHAHHS KpECJIIEHb TEXHOJOTIYHMX CXEM, CKJIaJadbHUX KpEeCIeHb
anapata (MallMHU) Ta iX CKJIaJlaJIbHUX OJUHULIb 1 IeTaJICH;

— BHUKOHAHHS HEOOXITHUX crienudikarii;

— 0o opMIICHHS TOKYMEHTIB PO 3aXUCT MPaB IHTEICKTYyaIbHOT BJIACHOCTI Ha
OCHOBI 3alPOTIOHOBAHMX PIIIEHb MO MOJIEpHI3allii anapara (MalIuHN) YU
HOT0 CKJIaJ0BUX YaCTHUH;

— TEXHIKO-€KOHOMIUHE OOIpyHTYBaHHS 3allpOIIOHOBAaHO1 MOJIEpHI3allii;

— Tpe3eHTAIlisl Ta 3aXUCT IPOBEICHOT POOOTH.

2 3aB1aHHA HA IMIVIOMHHM I IPOEKT

3aBHaHHS BUJAETHCS KOXKHOMY CTYJIEHTY OCOOHUCTO TPOTSATOM TMEPIIOro
THKHSI IEPEATUTUIOMHOT TPaKTUKH.

Tekcr 3aBHaHHS MIAMUCYETHCS CTYIECHTOM, IO Oyjie BUKOHYBAaTH JUTUIOMHHMA
IPOEKT, KEPIBHUKOM JTUIUIOMHOTO TPOEKTY Ta 3aTBEPUKYEThCS 3aBigyBaueM
Kadeapu.

3pa3ok 3aBaanHsa po3mimieHo y JlomaTky A.

3 Ckaan, 00cAr i CTPYKTYpa JUIJIOMHOTO IIPOEKTY

JIMTUIOMHMI TPOEKT CKIIAIA€ThCA 3 TOSICHIOBAJIBHOI 3amuCKu 1 rpadigHol
YaCTHUHHU.
[TosicHIOBaJIbHA 3aIUCKa CKJIAJIA€ThCS 3 PO3AUIIB Ta MiIPO3/LIiB, HABEACHUX Y

3pazky 3micty ([Jomaroxk b). V koxxHOMYy po3aiiai Mae TMOBHICTIO PO3KPUBATHCH



YaCTMHA KYpCOBOIO MPOEKTY BIAMOBIAHO 10 3aBAaHHA. KuIbKICTh MiAPO3ALIIB,
MYHKTIB, MiAMYHKTIB 3aJ€XUTh BiJl MOBHOTH Ta 00’€My HEOOXIAHOTO Martepiamny.
OpieHToBHMM 00csT MoscHIOBaIbHOT 3anucku 80...120 apkyiiiB OCHOBHOTO TEKCTY
dopmary A4.

I'padbiuna wyacTMHA CKJIAAA€TbCsl 3  KPECICHHS TEXHOJOTIYHOI CXEeMHU
YCTAHOBKH, CKJIAJaIbHOTO KPECJIEHHsS amapara (MalllMHHW), CKIaJaJIbHUX KPECICHb
OCHOBHHK €JIEMEHTIB (CKJIaJaTbHIUX OJUHUIIL Ta JACTalIeH, K1 3aJal0ThCSI KEPIBHUKOM
JTUTIIIOMHOTO TTPOEKTY). Takox 10 rpadivHOi YaCTUHU BiTHOCUTHCS TUTAKAT, HA IKOMY
Mae OyTH TMpeACTaBieHE TEXHIUHE DIIEHHS MO MoAepHi3alii oOpaHOi KOHCTPYKIi
anapara (MalluHH).

OO6csar  rpadiuyHOi  YACTUHM  OCTAaTOYHO  BHU3HAYAETHCS  KEPIBHUKOM
JTUTUIOMHOTO TIPOEKTY, aje mMae OyTh He MeHmie 4-boX apkymiiB dopmary Al, abo
ekBiBaJIeHTIB ¢opmaty A2, A3 a6o A4, 110 BIAMOBIIa€ BKa3aHIN KIJTBKOCTI apKYIIIiB.
Jlo TeKCTOBOi YaCTWHM BIMHOCATHCS crienuikaiiii, BUKOHAaHI 10 BCIX CKJIaJalbHUX

KpecieHb TpadiuHoi YaCTHHH.

4 Bka3iBKH 10 BUKOHAHHS PO3ALJIiB IMIIJIOMHOTO MPOEKTY

OdopmileHHST TUILTIOMHOTO OaKajlaBPChKOTO MPOEKTY TMOBUHHE BIAMOBIIATH
BUMoram  MuixkAep>)KaBHUX CTaHJIapTiB €AMHOI CHCTEMH  KOHCTPYKTOPCBHKOI
JIOKYyMEHTAII:

['OCT 2.105-95. ,,ECK]I. O0mue TpeboBaHUs K TEKCTOBBIM JOKyMeHTaM .- 37 c.,
['OCT 2.106-96. ,,ECK]I. TekcToBbIE JOKYMEHTHI .

['pacdiuna wactuna BukoHyeTbes 3rigHo 10 Bumor ['OCT 2.317-69. ,, ECK]I.
OO6mue mpaBuiia BBITIOTHEHUS YepTexKen .

[Ipy BUKOHAHHI MOSCHIOBAJIIBHOI 3aMMCKH HEOOXIJIHO 3BEPHYTH YyBary Ha
HACTYTHE: MICIs 3aXHUCTy MOSCHIOBAaJbHA 3allMCKa Ta KPECIEHHS BKJIAJAIOTHCS 0
NanKy Ha TUTYJbHY CTOPIHKY KO HAKJICKOETHCS apKYII 3 3aroj0BKOM «/lumioMHuMi

npoekT». [Ipuknaa TUTYIbHOI CTOPIHKM HAaBEIEHO B J0JaTKy B.



Ha BHyTpilIHIA CTOPOHI NamKH po3MILLyIOTh «ONUC BKIAJAEHb», B SAKOMY
BiamoBigHO 10 [1, cT. 141-143, pucyHok 8.1] BKa3yeTrbcs IOBHHM KOMILICKT
TEKCTOBO1 Ta I'padiyHOT JOKYMEHTAIli1, 110 BXOAUTH J0 CKIaAy KYpCOBOI'O MPOEKTY.
3eepuymu yeaey!!! Po30in ne mooice 3akinuysamucoy mabauyero abo pucynKkom, nicis

HUX 0008’ s3K080 Mae Oymu meKkcm.

«Berym».

Y BCTymi KOPOTKO HAAAEThCs 1HGOpPMAIlis MPO aKTyaldbHICTh MPOAYKIIi, fKa
BUpPOOJISIETCA Ha oOnagHaHHI, 1mo Oyae npoekrtyBatucs (Homarox I'). Hami y
BIJIMOBIHOCTI 0 3MICTY POOOTH CTABJIATHCA METa Ta 3ajJiadul JUILIOMHOIO MPOeKTy. B
KIHI[l BCTYITY BKa3y€ThCs, KOJIM OyJIO BUJAHO 3aBJaHHS HA IPOCKTYBAHHSI.

[TpuGau3Hmii o0csr po3ainy — 1...2 apkyiia.

Poznin «1 Ilpu3HayeHHs1 06,1aCTh BUKOPUCTAHHA YCTAHOBKH»

«1.1 Onmce TeXHOJIOTIYHOr0 MpPoLecy»

HaBoguThcsi cxeMa TEXHOJIOIIYHOIO MPOLECY, B SAKIH BUKOPHCTOBYETHCS
amapaT (MalllMHA), 110 MPOEKTYEThCS; OMMC TEXHOJOIIYHOI CXEMH B IUIOMY 3
3a3HAYEHHSIM OCHOBHUX TEXHOJIOTIYHMX MapaMeTpiB peai3alii — TeMIeparypH,
TUCKH, KOHIICHTpAIIIi Ta 1HIIE.

[TpuGau3nwmii odcsr — 2...3 apkyia.

«1.2 Bu6ip Tuny anapara i iioro micie B TeXHOJIOTi4Hili cxeMi»

Y po3gini  ONHMCYeThCSs OCHOBHE MNpPU3HAYEHHS amnapara (MamllvHH),
BUOMPAETHCS TUIT KOHCTPYKIIi, IO 3a0e3mneuye SKICHe BUKOHAHHS TEXHOJIOTTYHOTO
IIPOIIECY.

[Tpubnu3HMit o0csr po3nimy — 1...2 apkyia.

Poznin «2 TexnidyHa XapakTepucTHKA»
[TomaroThCs OCHOBHI TEXHIYHI XapaKTEPUCTHKU amapara, U0 HPOEKTYEThCS
(poOoui cepenoBHIla, BUTPATH MOTOKIB, IOJs TEMIIEpaTyp, IHOJs KOHLIEHTpaLii,

TEIUJIOB1 BTPATH, TUCKU, Ta0APUTHI pO3MIpH, IPUHIMM JIi anapara, 4ac LMKITY IS



amapaTiB  TepioAMYHOI  11i, TMOBEPXHA TEIUVIOOOMIHY [UIsl  TEMI00OMIHHOTO
oOylalHaHHSA, THUII Ta KUIBKICTh Hacagkd abo TapuIoK Uil MacOOOMIHHOTO
0o0JagHAHHS Ta 1HIIE).

[Tpubnm3HMit 00csaT po3ainy — 1 apky.

Poznin «3 Onuc Ta 00rpyHTYBaHHS BUOPAHOI KOHCTPYKIIII amapaTa»

«3.1 Onuc KOHCTPYKUii, OCHOBHUX CKJAZAJbHUX OAMHHIb TAa JeTajiel
amapara»

BinnoBiiHO A0 00paHOro TUIy KOHCTPYKIi, HABOJIWUTHCA ONUC OCHOBHHUX
€JIEMEHTIB CKJIaJIOBUX YaCTHUH arnapaTa (MalllMHM), HAIa€ThCSl CXEMa anapara.

[Tpubaun3uuii o0csr niapo3aury — 1...2 apkyiua.

«3.2 Bubip maTepianiB»

B 3amexxnocTi Big yMOB peanmizaimii mporecy (TemmepaTrypa, THCK) Ta
cepeloBull] (arpecuBHi, HEArpeCUBH1), 3T1JJHO 3 PEKOMEHAAIIIMU HaBEJICHUMH B [2]
a0o 1HIIMX JITepaTypHUX JDKEpenax, OOMpAEThCsl Marepiayll Al BUTOTOBIICHHS
OCHOBHHUX Ta JOTIOMIXKHUX €JIEMEHTIB KOHCTPYKIIi amapara. TakoX BHU3HAYAKOTHCS
BJIACTUBOCTI MaTepialiiB (MeKa MII[HOCTI, TeIUIONPOBIIHICTh Ta 1HIIIE), 3 MOCUIIAHHSIM
Ha JHKEPEJIO BUKOPUCTAHO1 IIPH I[bOMY JIITEPATYPH.

[Tpubau3uuii oOcsr niapo3auty — 1...2 apkyiua.

«3.3 TlopiBHSIHHSI OCHOBHHX NOKA3HHMKIB PO3p00/eHOI KOHCTPYKIii 3

AHAJIOraMmn»

Hanaerbcs anamiz 1...2 anajoriB, HalOUIbIN OJWU3BKMMHU JO arapary, IIo
IPOEKTY€EThCA, 3 BKa3iBKaMu iX mepeBar Ta HemomikiB. OOOB’SI3KOBO  MOJAIOTHCS
MOCHWJIAaHHS Ha JKEpena, 3B1IKU OyJa 3HaieHa iHdopmaris.

[Tpubau3nuit obcsr miapo3auty — 1...2 apkyia.

Onuc BUKOPUCTAHUX aHAJIOTIB 3IMCHIOETHCS 3a NPUKIaAoM 4.1.



IIpukmnan 4.1.

3a KOHCTPYKIII€I0 3aIpONOHOBaHA B JaHOMY IIPOEKTI CyIlapKa CYTTEBO
BIJIPI3HSIETbCS BIJl CyIIapKH JJId CYWIKH cyibdary amonito. Ilo-mepiie, BoHa mae
KpYyTJui mepepi3, No-Ipyre, MOBITPsS MOJAETbCS HE 3HU3Y, a B BEpXHIM MaTpyoOoK,
IO-TPETE PO3NWIIOBAJIbHA CyIIapKa IMpHU3HAY€HA Ul CYLIIHHS JAPIOHOJUCIIEPCHUX
maTepianis (mopaaky (25...30)-10° M), cyunHHAM B ICEBIO3piMKeHOMY LIapi
BUCYIINTH TaKWil Marepian yckiagHeHui. [lopiBHsIIBHA XapaKTEpUCTUKA CYIIapOK

HaBejeHa y Tadmui 3.1.

Tabnuns 3.1 — [lopiBHsIIbHA XapaKTEPUCTHKA CYIIAPOK

OCHOBHI TEXHOJIOT14HI Po3snuimoBanbHa cymapka
MTOKa3HUKHU JUISL CYUIIHHS €KCTPAKTy Onpoxamepra Cymapia .
U1l CYIIKH CyJib(aTy aMOHIIO
KaJICHIYJIH
[IpoayKTUBHICTH
CYIIapKH 10 BUTIAPEHii BOIO31, 0,006 0,009
Kr/c
Bonoricts matepiany,%
M0YaTKOBa
KIHIIEBA 60 32,5
7 5
Temmneparypa TernoHocis
nepeJl CylmIbHOIO 443 453
kameporo, K
KoHcTpykTHBHI D=1,500 Kopo06
po3mipu, M H=2,670 2,940x2,940x3,940

... ani nasoosimovcs onucu we 1...2 ananoeis.
BucHoBku:  BpaxoByrouu, 110 HOyaTKOBa BOJIOTICTh Marepiajly , IO
NOJIA€ThCA /10 CYIIApKH OUIbIIA, a KIHIEBA MPAKTUYHO HE3MIHHA, Fra0apuTHI PO3MIpH

IIPY [IbOMY MEHIII1, TO JOIJIbHO BUKOPHUCTOBYBATH 3alIPOTIOHOBAHUIN THUII CYIIAPKH.

«3.4 I1aTeHTHE DOCTIAKECHH»

Hanaerbcs anani3 3...4 maTeHTIB, SIK MPOTOTHIIIB, 110 € HAWMOUIbII OJU3BKUMHU
70 amapara (MaliuHU), 10 MPOEKTYEThCA, 3 BKa3IBKaMHU iX MepeBar Ta HEMOJIKiB.
OO00B’I3K0BO BUKOHYETHCS TIOCHJIAHHS Ha JKepeso iHpopmarlli (maTeHT Ha BUHAXI,

Ha KOPUCHY MOJI€Ib, CBIIONTBO). B KiHIIl po3/aily BiI3HAYAETHCS B YOMY IMOJSTAE




MOJIEpHi3allisl arnapaTiB Ta HAaBOASATHCS MPOMO3UIT 010 TEXHIYHOTO PIILICHHS, SKE
MO’KHa TIOKJIACTU B OCHOBY BJIACHO{ 3asIBKM Ha TMaTEHT.

Y gnonaTkax HaBOOUTBCS PETJIAMEHT MAaTeHTHOTO TMOMIyKy Ta (OTOKOIIi
BUKOPHUCTAHUX MATEHTIB.

[TpuGau3auit obcsr mapo3auty — 3...4 apkyiia.

Onuc BUKOPUCTAHUX MATEHTIB 31HCHIOETHCS 3a MPUKIAAOM 4.2.

ITpuxnan 4.2.

bararoenemenTHHI TEINIOOOMIHHUK [2] . < mym [2] — nocunanna na Odxcepeno,

38I0KU 83MA KOHCMPYKYisl >

Cxema panoro amaparta 3o00paxeHa Ha pucyHky 3.1. Termnonocii, 110
MOCTYIIA€ B KOJIEKTOP BBEACHHS 1 po3NnoAuISEThCS 1O TpyOKax 3 BCiX eleMeHTIB. B
MDKTPYOHOMY MPOCTOpP1 4 KOHIEHCYETHCS APYTHMl TEILIOHOCIH.

IIepeBaru anapara:

1) Manuii TiIpaBIivYHMM OITip MO TPYOHOMY MPOCTOPY;

2) IHTEHCUBHUI MpoIIeC TEII00OMIHY;

3) HU3bKA METAJIOEMHICTB;

4) HeBeJIMKI 3aTpaTH €HePrii;

5) MOXJIHMBICTB PEryJIIOBaHHS 33/11HOT TETJIO0OMIHHOT TOBEPXHI.

1— KOJIEKTOp BBEJIEHHSI TETIOHOCIS; 2 — KOJEKTOP BiIBEJCHHS TEILIOHOCIS;
3 — BHYTpIilHI TPYOKH; 4 — KOKYX; 5 — 3’ €IHYBaJIbHI TPYOKH
Pucynok 3.1 — baratoenemMeHTHUI TEJI0O0OMIHHUK
Henoniku anapara:

1) yckinajgHeHa repMeTH3arlis;
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2) BIACYTHS MOKJIMBICTh BIJIBEJICHHSI CKOHJICHCOBAaHOTO TEIUJIOHOCIS B

poIIeci;

3) NiABUILEHHS Yacy PEMOHTHUX POOIT Ta Yacy OUMCTKH.

... Hani nasooumvcs ananiz we 3...4 ananoezis.

BucHOBOK: B pe3ysibTaTi MAaTEHTHOTO IMOIIYKY BCTAHOBJIEHO, IO Cy4YacHI
TEeHJEHUIi 1HTeHCU(iKalii TEenI000MIHHUX MPOLECIB HAMpaBjeHl Ha I1JIBUILECHHS
MATOMOI MOBEPXHI Ter1000MiHy abo Ha TypOyi3alio MoTokKiB. B 3anponoHoBaHii
KOHCTPYKIIIl arapata He BUKOPHUCTOBYIOThCSI TEXHIUHI PIIICHHS 3aXHUIIEHI MpaBaMu
IHTEIEKTyaJIbHOI BJIACHOCTI, a OTXE amapar € IMAaTeHTHO YHCTUM. PermameHT
MAaTEHTHOTO NOIIYKY HaBeneHo B JlogaTky A.

B ocHoBy MmojepHi3zalii MOKJIaJeHO 3ajady iHTeHCU]iKallli TErmIoo0MiHY 3

OOKy JIIMITYI0YOTO MIKTPYOHOTO TIPOCTOPY.

Poznin «4 Oxopona npami»

BkasytoThcsi OCHOBHI JpKepena HeEOe3NeKd NpH MOHTaXi, eKCIUTyaTallii,
PEMOHTHUX poOOTaxX 3 YCTAaHOBKOIO, MOXUIMBI Hacuiaku. HaBoastbes 3axo/u 11010
3aXHUCTy IEpPCOHANy BiA BIUIMBY HeOesneyHuX (axTtopiB. Po3min BUKOHYyeTbCs Mmin
KEepIBHHUIITBOM KOHCYJbTaHTa 3 Oxoponu mpaiii. OOcsr, HaMOBHEHHSI BU3HAYAETHCA
KOHCYJIbTAHTOM IPH Y3TOPKEHH1 3 KEPIBHUKOM JAMINIOMHOTO TIPOEKTY.

[Ticns BUKOHAHHS PO3LIY, CTYI€HT Ma€ OTPUMATH MIANUC KOHCYJIBTAHTA HA
TUTYJIbBHOMY JIUCTI TOSICHIOBAJIbHOI ~3amMCKU  (NMPUKJIAJ THUTYJIBHOTO JIMCTa
MOSICHIOBAJIbHOT 3anMCKU HaBeaeHo y Honatky [ ).

[Tpubnu3nHMit o0csar — 3...5 apkyia.

Po3nin  «5 Po3paxyHKH, 0 MiATBEPAXKYHTbh MNpane3JaTHICTh Ta
HAAIMHICTH KOHCTPYKIIi»

BukoHYIOTBCS  pO3paxyHKH, HEOOXiJHI g MPOEKTyBaHHA amapara
(mamman). HarmoBHEHHS po3/IiiTy BU3HAYAETHCS 3aBJAaHHSAM Ha JUIJIOMHUHN MPOEKT Ta
KOpEryeTbCsl IIJ 4Yac JWUIJIOMYBaHHS KEpPIBHUKOM IPOEKTY, BIJIINOBIAHO [0
0COOJIMBOCTEN KOHCTPYKLII.

[Tpubnuznamit o6csr poszniny — 20...30 apkymriB.
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Poznin «6 PexoMenaailii moa0 MOHTAXKy Ta eKCIJIyaTalii amapaTta»

HaBonsthcsi pexkoMeHparlii IM0J0 MOHTaXy Ta eKCIUIyaTallli yCTaHOBKH,
perjJaMeHT MPOBEACHHS PEMOHTHUX POOIT, 0COOJIMBOCTEN MOHTYBAHHS, CTPOITYBaHHS
amapara Ha MiCIIi.

[Tpubnu3HMit 00csar po3niny — 2...3 apkya.

Po3nin «7 PiBenb cTanaapTusamii Ta yHidikamii»

BinnmoBigHO 10 po3po0ieHHUX KPECIeHb amapaTta Ta HOro CKJIaJOBHX YacCTHH
(cKJIaJaIbHUX OJMHUI, JAETajeil) po3paxoBYyeTbCS pIBEHb CTaHAApTH3aLli Ta
yHigikanii. [IpoBoauThcs anami3 piBHIB.

[Tpubnu3HMit o0csar posniny — 1...2 apkymia.

Poznin «8 TexHiko-ekOHOMiYHE 00IPYHTYBAaHHSI MOJepHi3amii»

3a pe3ynbpTaTaMu 3alporOHOBAaHOI MOJIepHi3allii 00IalHAHHS HAIIPABJICHOI Ha
iHTeHcu(iKalio npouecy abo MIABUILEHHS MPOAYKTUBHOCTI PO3PAaXOBYIOThCS ii
TEXHIKO-€KOHOMIYHI ~ TMOKa3HUKU. PoO3111  BUKOHY€TbCS Ml  KEPIBHUIITBOM
KOHCYJIbTAHTa 3 1LbOr0 po3auTy mpoekTy. OOcAr, HaMOBHEHHS BU3HAYAETHCA
KOHCYJIbTAHTOM IPH Y3TO/PKEHH1 3 KEPIBHUKOM JMINIOMHOTO TIPOEKTY.

[Ticnst BUKOHAHHS PO3/LTY, CTYJICHT Ma€ OTPUMATHU MIMKAC KOHCYJIBTAHTA Ha
TUTYJIbBHOMY JIUCTI TOSICHIOBAJIbHOI 3amMCKU  (MPUKJIaJ THUTYJIBHOTO JIMCTa
MOSICHIOBAJIbHOT 3anMCKU HaBeAeHo y Jonarky [ ).

[TpuGau3namit odcsr — 3...5 apKy1IiB.

«BHCHOBKM»

BianoBigHo a0 MeTH, 3ada4 Ta 3MICTY IIPOCKTY IE€pPEepPaxoBYHOThCS BCi
poOoTH, siKki OyJO BHKOHAaHO B TPOEKTI, TaKOX 3a3HAYAEThCA 00’ eM rpadidHOl
YaCTUHH, TMPOBOJAUTHCS KOPOTKUI aHAI3 BUKOHAHOI pOOOTH B MPOEKTI, BKA3YIOThCS
BC1 aBTOPCHKI MO (IKaLii Ta MOJAEpHI3aIlii.

BHCHOBKM BUKOHYETBHCS Ha TPbOX MOBAaX — YKpaiHCBKIM, pOCIMCHKIN Ta 1€

OJIHI¥M 1HO3eMHIU (aHTJIIHCHKIN, HIMEIbKIN uu (paHily3bKiit). KopekTHICTh nepekiiany
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MEPEBIPAETHCS BUKIIAIA4eM-KOHCYJIFTAHTOM 3 1HO3€MHOI MOBH, MiATBEPKEHHIM
4oro € MIANUC Ha 1HO3eMHOMYy mepeknani. [lpuknang odopmieHHS BHCHOBKIB
HaBEJICHO B 104aTKy E.

[Tpubnu3HMit 00cAT CTAaHOBUTH 1...2 apKkyria.

«Jlonatok A JlokymMeHTaLisA 10 MATEHTHOIO JOCJIiIKeHHA»

BHocATbCSL pe3yipTaTH MATEHTHOrO IMOUIYKY — pEerNIaMEeHT IaTeHTHOI'O
NOIIYKY, cpOPMOBaHUN BIAMOBIIHO 10 3aBAaHHS. TakoK HABOASTHCS BUCHOBKH IPO
NATEHTHY YMCTOTY KOHCTPYKIIi Ta TEHACHIINA pO3BUTKY OOJaJHAHHS B I[11 TaTy3l.

[TpuGau3HMit 00CAT TOAATKY CTAHOBUTH 4...5 apKyIIiB.

«Jlonatok b Kommn’1oTepHuii po3paxyHok ejieMeHTIB anaparta»

BHocATbCS JOKYMEHTAIlis IO BCIM MPOTPAMHUM PO3paxyHKaM, BUKOHAHHUM 32
TEMOIO TMIUIOMHOTO IPOEKTy. K0oKHUI MpOorpaMHUi pO3paxyHOK Ma€ CKIAqaTUCh 3:

- OJIOK-CXEMH JI0 pO3PaXyHKOBOI MPOTPaMH 3 OITUCOM i1 poOOTH;

- Ta0auIl 1AeHTU(IKATOPIB;

- IPOrPaMHUH KOT;

- pe3yJIbTaTH PO3PAXYHKY.

[Tpubnn3HUl 00CAT 1O0AATKY CTAaHOBUTH 4...5 apKyIliB.

«JlonaTtoxk B IlaTteHTH, iIKi BUKOPHCTAHI B NIATEHTHOMY JAOCJIiIKEHHI»

BknaznaroThecst Komii epIoi Ta Apyroi CTOPIHKYA NaTeHTIB, BAKOPUCTAHUX IT1]T
yac OOIPYHTYBaHHS KOHCTPYKIi amapara (MalIMHA) Ta TIPU MaTEHTHOMY
JIOCJIIJKEHHI.

OO6csr 1oAaTKy 3aJIEKUTD BiJl KUTBKOCTI MATEHTIB Ta X pO3MIpY.

«JlopaTok I' IlyOuikamii aBTopa»

BHocuThbCcsl CHHMCOK mpainps CTyJE€HTa, BUKOHAHMX II1J] Yac BUKOHAHHS
JUIUIOMHOTO MPOEKTY Ta mepioa HaByaHHS. [Ipuknaa opopmieHHS CHHUCKY MOpallb
HaBeJeHO B 1oaaTtky JI. Takoxk BKIagaroThCs KCEPOKOIT 3a3HaYEHUX MMy OI1KaLii.

OO0csr 101aTKy 3aJ€KUTh Bl KITLKOCT1 MyOJTiKaIlii.
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5 PexoMeHaalii 10 BUKOHAHHA MOSACHIOBAJBHOI 3aIIUCKH

5.1 CTpyKkTypa NOosSICHIOBAJIbHOI 3aNIMCKH

[TosicHroBaJIbHA 3anucka BUKOHYEThCA 3riiHO BUuMor 'OCT 2.105-95 Ta [1].

CtpyKTypa MOsICHIOBAJIBHOI 3aUCKU:

— TUTYJIBHUU JIMCT 10 MOSICHIOBANIbHOT 3anucku ([Joxatok [1);

— 3aBJaHHA HA MPOEKTYBaHHS (I0AaTOK A);

— KaJeHJapHUM MmaaH-rpadik BUKOHAHHS MPOeKTy (1oaatok XK);

— pedepaT yKpaiHCBKOIO, POCIHCHKOIO, 1HO3EMHOI) MOBOIO (OCTaHHINA Mae

OyTH mepeBipeHUM BUKIIaJadeM-KOHCYIbTaHTOM) (1oaatok K);

— 3wMicT (ogaTok b);

— TEKCT MOSICHIOBAJIbHO1 3aMUCKH, 3T1HO 3MICTY.

Jlo nonatkiB BHOCSTH TaONUIN 11€HTH(IKATOPIB, AITOPUTMIUHI CXeMH (OJIOK-
CXEMH), TMpOorpamMH, pe3yJbTaT, perjiaMeHT TNaTeHTHOro TMOIyKy, (oTokormii
TUTYJBHUX apKYILIiB BUKOPUCTAHUX MATEHTIB, (OTOKOMIi MyOiKamiii AUIIIOMAaHTa

(cTaTTi, T€3 MOMOBIICH Ta MATEHTIB), MICIS 3aITMCKH BKJIAIAIOThCS crierudikarrii.

5.2 Bumoru 10 ¢popMaTyBaHHS MOSICHIOBAJIbHOI 3aNIMCKH

3ammcka opopmiisieTbes TekcToM mpudtom «Times New Roman» po3mipom
14 xernp 3 1,5-uM MDKPSAJIKOBUM IHTEpBajioM. BincTynu mo TEKCTy 3i1iBa, CHpaBa,
3BEpXY Ta 3HU3Y — BiICYTHI.

BupiBHIOBaHHS TEKCTY O IIUPHHI.

Hymepariist cTropiHOK moBMHHA OyTH HACKpi3HA [JI1 BCi€l 3aIlMCKH,
BKJTFOYAFOYH JTOJTATKH.

Biactyn nepmoro psiaka (a63ar) 1,5¢cM.

BukopucToByBaTH migkpecacHHs HEAOMYCTHMO.

HamniBxupHe GopMaryBaHHS TEKCTY JOMYCKA€THCS JUIIE B Ha3BaxX PO3ALIIB,

M1PO3/1I1B, MyHKTIB Ta MiAMYHKTIB.
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[Tons cropinku — 15Mm 3Bepxy, 30MM 3HH3Y, 25MM 3miBa Ta 10MM crpasa,
110 BI/MOBI/IA€ BiICTaHI BiJl paMKu CTOpiHKU — 10MM 3Bepxy, 10MM 3HU3Y, SMM 3711Ba
Ta SMM CITIpaBa.

KoxHa cropiHka mae pamky 15mMM, 3a BHUKIIOYEHHSIM THUTYJIbHUX JHCTIB
(momatkm A Tta JI), 3aBmaHHs (1ogaTok A), KaJleHIApHOTO TIUIaHy-Tpadiky
(momatok K), pedepatiB (nogatok K), siki BUKOHYIOTbCS Ha JUCTax 0€3 paMKu Ta
HepIIoi CTOPIHKU 3MICTY, 1110 € MEPIIUM JMCTOM IMOSICHIOBAJIbHOI 3allUCKU 3 PAMKOIO
Ta Mae paMKy 40mMM (nomarok b). 3micT, po3TairyBaHHs 1 po3Mipu rpad OCHOBHHUX
HaIMCIB paMOK Mae BiJnoBigaTu HopMam BeraHoBiieHUM ['OCT 2.104-68.

TekCT MOSCHIOBAIBHOI 3alUCKH PO3IAUISAIOTH HA PO3ILIM 1 IIPO3JILIH,
BIJIMOBIJTHO /10 3MICTY Ta MPU HEOOXIJHOCTI HAa MYHKTH Ta MIANYHKTU. J[0 3MICTy
BHOCSITh JIMIIIE PO3MIIU Ta migpo3aiid, a nyHktd, mianyaktu HE BHOCATBCSA
(monatok b).

Po3ninu MOBMHHI MaTH MOPSAKOBI HOMEPU B MeXaX yChOrO JIOKYMEHTa
(uacTuHM), MO3HaUeHI apabcbkumu 1udpamu. [ligpo3ainy MOBUHHI MaTH MOJBIHHY
HyMepalliio — nepiia nudpa BiANOBIIAE HOMEPY PO3AUTY B IKOMY BOHHM 3HAXOJSThCS,
a Jpyra — MOPSAKOBOMY HOMEpY MIAPO3JLTYy B MeXax po3auly. AHaJIOridyHa
HyMepallis MyHKTIB — MOTpiiHA, Ta MIANYHKTIB, A€ MOXXE OYTH BKE€ YOTUPU HUPPH.
Koxna uudpa BIIIUISETBCS KpalKow, a Micid OCTaHHbOi uudpu mnepex
HaiimenyBanHsaMm kpanka HE CTABHUTBCS. Hampukiami Homepa po3auny,
niapo3auty, myHkty uu nianyHkty kpanka HE CTABUTBCAI.

B cepenuHl NyHKTIB, MIAIYHKTIB MOXYTh 3HAXOAUTHUCh IE€pepaxyBaHHS,
npasuia opopmiieHHs sikux HaBoAsAThest B [OCT 2.105-95 B . 4.1.7.

HaiiMeHyBaHHsSI pPO3/AUIIB MOBMHHI OyTH KOPOTKMMHU (HaBEJEHI B 3MICTI,
nonatok b). HaliMmenyBaHHS po31isiiB 1 MiAPO3/A1IIB 3aMUCYIOTh Y BUTIIAII 3aTOJIOBKIB
3 ab3aiy MpONUCHUMU JiTepamMu (OKpIM TEpIIOi BEIHMKOI JITEPH) HAMIBKUPHUM
(dopmaroMm mdiTep. BupiBHIOBaHHS TEKCTYy IPH LIbOMY «IO INMPHHI». Bukopuctanus
KypPCUBHOTO (popMaTyBaHHS, MIJKPECICHHS Ta TIEpeHOCcH ciiB y HaiimeHyBaHHsIX HE
JOIIYCKAETBCA. Kpanka Hampukinni HE  CTABUTBCH.  Axmo

HallMEHYBaHHS CKJIAJIa€ThCA 3 JIBOX PEYEHbB, TO iX PO3AUIAIOTH KPAIKOIO.
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Po3ramoByBaTu Ha3By po3auly, MIAPO3ALITY Ta TEKCTY Ha PI3HUX CTOpIHKAaX
3ABOPOHAETHCAL.

Mix Ha3BOIO po3AUTYy ab0 MIAPO3ALLY Ta TEKCTOM Mae OyTH BUIBHHMM PSJIOK.
ko micas Ha3BU PO3JAUTY Blpa3y 1€ Ha3Ba MIAPO3JAUTYy, TO M)XK HUMH TaK CaMo
Ma€e OyTH BITBHUM PSJIOK.

[Tpuxman odpopmieHHsT HaiMEHYBaHHS PO3IUTY Ta MiAPO3UTy HaBEIECHUH B

npukiaazui 5.1.

[Tpuknan 5.1

1 lIpu3HayeHHs Ta 00/1aCTh BUKOPUCTAHHS YCTAHOBKH

1.1 Onuc TeXHOJIOTIYHOTO Mpolecy

TexHo0r1YHa cXeMa yCTaHOBKH 300paxkeHa ... .

KoxkxeH po3ain TOSCHIOBAJIBHOI 3alMCKH IOYMHAIOTH 3 HOBOTO JIMCTA
(cropinkn). ITigpo3ainm iAyTh OJWMH 3a OJJHUM B MeXaxX pO3JUTy Ha BIJICTaHI B OJIUH

BUIBHUU PSAIOK.

5.3 BukJiag TeKCTy NOSICHIOBAJILHOI 3aIIMCKH

Tekcr BUKIAaNaeThCAd y BIAMOBIAHOCTI A0 (opMmaTyBaHHS Ta CTPYKTYpHU
HaBeneHux panime. [loBHe HaliMeHyBaHHS BHpPOOY HA THTYJIBHOMY JIHCTi, B
OCHOBHOMY HAITHMCi 1 MPHU MEPIIOMY 3TayBaHHI B TEKCTI JOKYMEHTAa NMOBUHHE OyTH
OJIHAKOBUM 3 HAMMEHYBaHHSIM HOTO B OCHOBHOMY KOHCTPYKTOPCHKOMY JTOKYMEHTI —
cnenu@ikanli CKJIaJaJbHOro KpecieHHs anapara. HaliMeHyBaHHS, 1110 HaBOASTHCS B
TEKCT1 MOSICHIOBAJILHOT 3aITMCKU 1 HA LTIOCTPAIIisX, TOBUHHI OyTH OJTHAKOBHMH.

Hudpu, nitepu kupwiuni, rpenbki Jjitepu numytees BE3  kypcusy.
JlaTMHCBHKI JIITEPU THUIIYThCS KYpPCOBHM, Y TOMY WYHCIl Ha3BU KpUTEPIiB
[xapakTepuctuuni uucial — Re, Pr, Nu (ACTY 3651.2-97) Ta iHIIe, BUHATKOM €

Ha3BU YCTaJCHUX MATEMaTUYHHUX (PYHKIIH Ta MO3HA4YeHb (HAMPUKIAA: COS, Sin, max,
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min, log). Ili BUMOTH CTOCYIOThCA K CaMOr0 MO3HAYEHHS TaK 1 BEPXHIX Ta HUXKHIX
1HJIEKCIB (ITPU BUKOPHUCTAHHI HA TPUKIAJ B SKOCTI MO3HAYECHHS JTATUHCHKOI JIITEpU —
BOHA IHIIECTHCA KyPCUBOM, a 1HIEKC HAIIMCAHUM KUPHIIMLEIO — 0€3 KypcuBY: [Opos | ).

[Ipy HEOOXITHOCTI BHECEHHSI BUIIPABIEHb B TEKCT MOSICHIOBAJIbHOI 3alIUCKH,
JIOIYCKA€ETHCSI BUTIPABJISATH 01100 3aMa3Ko10 (KOPEKTOPOM) Ta HAITMCAHHS MMOBEPX Hel
MpaBWIbHI HATMCU YOPHUM YOPHUIIOM.

3ABOPOHEHO B Ttekcti (okpim (opmyn Ta Tabiuilh) THUCATH «-» —
3aMITHHU CIIOBOM «MIiHYC»; «@» — 3aMITHHH CJIOBOM «JiaMeTp»; mucatu 6e3 nudp
CHUMBOIJIH «>», «<», «=», «+», «F», «=», «~», «Now, «%».

[Tepenik nonyctumux ckopoueHb HaBeaeHo B [OCT 2.316.

CranmaptuzoBana cuctema oauHuib HaBeaeHa B ['OCT 8.417, mio BianoBigae
cuctemi onunauilb CI.

JNOIIYCKAETDBCS paszom 13 Hanucanumu B cuctemi oaununp CI
napaMeTpaMu, BKa3yBaTH iX 3HAUEHHS B OJJMHULISIX, IO PaHillle BUKOPHUCTOBYBAJIKCH.

3ABOPOHEHO po3puBatu yucia 3 po3MipHOCTSMHU.

5.3.1 O¢opmiaeHHs1 po3paxyHKiB

Bci  po3paxyHku BenyTbCs B CTaHAApTU30BaHIM CHUCTEMI BUMIPIOBaHb
['OCT 8.417, BUKJIFOUEHHSIMHU MOXKYTh OyTH OKpeMi eMIipuyHi (GOpMyJu BUBEJICHI Ta
oJiepKaHl IJisl 1HIIOI CUCTEMHU BHUMIPIOBaHb, MPU LbOMY BIANOBi/b OJEpPKAaHY HE B
CTaHAApTU30BaHIN CUCTEM]1 HEOOX1HO MEPEBECTH.

ITpu BuKOHaHHI PO3paxyHKIB, YHUCIA OKPYIJIAIOTHCS /10 YETBEPTOI 3HAUYILIO1
uupu, 110 B TOBHIN Mipl IOCTATHBO JJIsi TOYHOT'O pO3paxyHKy (Ha npukmnan: 0,5512;
a60 159,6).

B koxHOMY HIApO3aUIl PO3PAaXyHOK CKJIAJAEThCS 3a TaKOK CXEMOIO
(ITpukman 5.2):

1. Meta po3paxyHKy 3 BKa3iBKOIO, SIKI TapaMeTpu Ta BEITUYHMHH MAIOTh OyTH
BHU3HAYEHI B KIHI[l PO3PAXYHKY.

2. Po3paxyHkoBa cxema a0o ecki3 (y JOBUIBHOMY MaciiTall) 3 NO3HAYEHHIM

BXiILHI/IX HapaMeTpiB Ta BCJIMYMWH, IO MAKOTh PO3PAXYBATUCH.
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3. BxigHi maHHi, 4acTMHA 3 SIKHX MOXE OyTH pe3yJbTaTaMH IMONEPETHIX
PO3paxyHKiB, IIPH [IbOMY OJIHAKOBI ITO3HAYEHHS THX CAMHUX BEJIWYHUH HE 00OB’SI3KOBI,
aje OaxxaHi.

4. TlocunaHHs Ha METOAMKY PO3PaxyHKYy — JDKEPEJIO 3BiKH B3ATa METOIUKA
pPO3paxyHKY.

5. be3nocepeHbO caM pO3paxyHOK.

6. BucHOBKH, BIAIIOBIAHO O METH.

[Tpuknang 5.2.

5.3 Po3paxyHoK rigpaBjiuHOro onopy KoHjaeHcaTopa

MeToro po3paxyHKy € BU3HAUEHHS TJPABIIYHOIO OMOPY TPYOHOrO MPOCTOPY
KOHJIGHCAaTOpa Ta TOTYXKHOCTI HAacoCy, OCKUIBKM TIiAPaBIIYHUN OMIp TMpHU
KOHJICHCYBaHHI Maii’ke BIJICYTHIH Ta JOJAETbCS ICHYIOUMM KOMIIPECIHHUM
o0JaIHAaHHSIM YCTaHOBKH.

Po3paxyHkoBa cxema TipaBiIiqyHOr0O po3paxyHKy HaBeJeHa Ha PUCYHKY 5.3.

. '|_|' =

b

G2

1 1T !
[

Pucynok 5.3 — CxeMa rigpaBiaiyHOTO pO3paxyHKy KOHJEHCAaTopa

Bxinni naui:

MacoBa BUTpaTa Boau G, Kr/c 2,42
HIBUJIKICTh BOJIU B TpyOKax W, m/c 0,2145;
MIBUJIKICTh BOJU B mTynepax Wy, m/c 0,201;
I'yCTHHA BOJIH P, KI/M* 981;
Kputepiil Pelinonbaca Re 10001;

18



KUIBKICTH XO/IB 7 4;
JIOBXKHWHA TPYOOK L, M 2,9;
BHYTPIIIHIN 1aMeTp TpyOku d, M 0,021.

Po3paxyHok 3A11CHIOEMO 32 METOJIMKOIO, BUKJIaIeHOIO B [7, cT. 86-94].

KoediwieHT rigpaBiaidyHOro omnopy Ajig MOPCTKUX TpyO MpH BIJHOIIEHHI

€KBIBaJICHTHOTO JliaMeTpa 70 CepeAHbOI BUCOTH BUCTYIIIB:

8:120’021:0’105,
e 0,
TO1
_ 1 - | -
"37 ke 8737 " Yooot

<NPUBOOUMBCA CAM POPAXYHOK 3 BUZHAYEHHAM BCIX HEOOXIOHUX 8eNUYUN>

BucHOBOK: B  pe3yibTaTl MOpPOBEIEHHS  TIAPABIIYHOIO  pPO3PaXyHKY
BCTAHOBJICHO T1APaBIIYHUEI OIip, 110 BUHHUKAE B TpyOHOMY mpocTtopi — 480I1a, Ta

MOTYKHICTb, IKY HEOOX1JIHO BUTPATUTH ISl loro nojosianus — 960BT.

[Tpuknaa opopmieHHS TPOrpaMHOro po3paxyHKy HaBeleHO B AojaTky 1.

5.3.2 OgopmiieHHsI pUCYHKIB

PucyHku 3’SBIAIOTBCA B TEKCT1 JIMIIE MICJs IOCWIAaHHS Ha HUX. SKIIO
PUCYHOK HE BMIIIAEThCA HA TIM camiid CTOpPIHI, IO 1 TOCWUJAHHSA, TO MHOro
NIEPEHOCATh Ha HACTYITHY CTOPIHKY.

Pucynox miamucyeTscss micis camoi UTtocTparii Ha TIiA camidl CTOPIHIN
(pospuBatu HE JOIIYCKAETBCS). Ilinnuc ckianaerbes 13 cinoBa «PucyHok»,
HyMepallii Ta Ha3BU.

PucyHnok Mae mojBiiiHy HyMepallito, repiia mnudpa sKoi BiAIMOBIIa€ HOMEPY
pPO3iTy B IKOMY PO3MIIIIEHO PUCYHOK, a JApyra — MOPSIAIKOBOMY HOMEPY pHUCYHKa B
Mexax po3aury. Ilicas mepmioi mudpu cTaBUTHCS Kpamka, MICs APYTroi CTaBUTHCS

3HAK «—», MOTIM 3 BEJIMKO] JIITEpU JJaKOHIYHA Ha3Ba pUCyHKY. [licng Ha3zeu Touka HE
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CTABUTDBCHI. fIxuio Ha pUCYHKY NPOCTaBJIEH] NO3ULII UM MO3HAYEHHS OTOKIB, TO
micas UTocTpalii A0 MIAMKCY PUCYHKY OOOB’SI3KOBO Mae Oyt po3mudpyBaHHS
[MO3UII1} Ta TOTOKIB.

LnrocTpatiist Ta TEKCT BUPIBHIOETHCS IO LIEHTPY>.

[Tpuknan odhopmienns pucynky (I[Ipuxmnan 5.3).

ITpuxnan 5.3.

Y  BepTUKAIBHOMY KOXYXOTPYOHOMY KaTaJiTUYHOMY IOJIMEpHU3aTopi
(pucynok 1.2) Bb® morpamisie yepe3 mryuep BepxHboi kpumku 1 B TpyOu 4, B
AKUX 3HAXOIUThbca Katamizatop (pochopHa kucimoTa HaHeceHa Ha Ki3eIbIyp),
MOJIIMEPU3YEThCS Ta BXKE MPOIYKTH peakilii BUXOIATH 4Yepe3 IMTYIep HIKHBOI
KPHILKH 2.

bymarn-oymunenoba
@pakyis
7
o AT . N
[lapa
= 4
[ N
f 5
Boda
——
S~ 2
J/ llpodyxmu peakyii
1 — BepXHS KpUIIIKA; 2 — HUKHS KPHIIKA; 3 — KOpryc; 4 — TpyOKH;
5 — xaramizarop; 6 — onopu
Pucynoxk 1.2 — PeakTop noximepu3zariii
Tekcr...
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5.3.3 O¢gopMieHHSI MOCHIAHB HA JZKEPeJIO JiTepaTypHu

[Ipy BuKoOpHcTaHHI 1HPOpMaLii 3 PI3HOMAHITHUX JAPYKOBAHUX JIKEPEN, 4Yd
BeO-pecypciB Mae 3 SBISITUCh NOCHJIAHHS Ha JKepesno B TekcTl Ta B «llepemiky
nocunanb». [licns TekcTy, e 3rajyeTbcsi BUKOpUCTaHa 1H(OpMallis, B KBaJpaTHUX
Jy’)KKaxX BKa3y€eThCs MOPSIKOBUI HOMEp LbOro Jxepena B «[lepeniky mocuianp» Ta
yepe3 KOMY HOMEpa CTOPIHOK, HOMEp TaOJIMIll Y¥ PUCYHKY B IIbOMY JDKEpeni e
3HAXO/JAMUTHCSI BUKOpUCTaHa iHpopmariis.

[Tpuxnan opopmnenns nepeniky nocunanb (Ilpuxnan 5.4).

[Tpuknan 5.4.

Tekcr... Ilpu ubomy 00’€MHa NMPOAYKTHUBHICTh BU3HAYA€eThCsA 3 Trpadika [7,

tabn. 3.28]. Tekcr...

Ilepenik mocuanb

7. K.@®. [1aBnos, IL.I'. PomankoB, A.A. Hockos. [Ipumepsl u 3agaum o Kypcy
MIPOIIECCOB XMMUUYECKON TEXHOJOTHH. YueOHoe mocobue s By3os/Ilox pen. Y-
kopp. AH CCCP IL.I'. Pomankosa. — 10-e u3n., nepepa6. u gomn. — JI.: Xumus, 1987. —
576 c., nin.

B mpuknazai 5.4 npoimrocTpoBaHO MOCWIAHHS Ha Tabmuito 3.28 mxepena 7.
ko xk € nmorpeda mMocaaTUCh B IIJIOMY Ha JpKepeso (Ko e € Bed-pecypc 0e3
pO3OUTTS HA CTOPIHKH, TAONHWIl, PUCYHKU; UM HANPHUKJIAA MPH BU3HAYEHHI PI3HUX
TEII0(I3UYHUX BIACTUBOCTEH PEYOBUH JOUUIBHINIE T[OCIATHCh TOBHICTIO Ha
JKEPENIO, a He OKPEMO Ha KOXHY CTOPIHKY, TaOJHUII0, PUCYHOK), TO B KBaJIpaTHUX
Jy’)KKaX BKa3yOTh JIMIIE TOPSIKOBUIM HOMEP JIKEpea JiTepaTypu.

Hywmeparis mxepen mitepatrypu B «Ilepeniky MoCHIIaHb» 3’ ABISETHCS Y
XPOHOJIOTIYHOMY MOPSIAKY BIJMOBIIHO JI0 MOSIBU MOCUJIAHHS Ha JHKEPENIO B TEKCT1

MOSICHIOBAJIbHOI 3amucKu. J[>kepena, o BUKOPUCTOBYBAIIUCH, aJie Ha sIKI HE MOYKJIMBO
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3pOOWTH KOHKPETHI TOCWJIAHHS B TEKCTI (HampuKiaj IOCWIAHHS HAa METOAWYHI
BKa3iBKM MO OGOPMIICHHIO AWIUIOMHOTO MPOEKTYy Ta 1HIIE) BKa3yKOTHCS BKIHIII

«Ilepeniky mocusiaHb».

5.3.4 Odopmiaenns TadIuIb

Tabnuill K 1 pUCYHKH 3’ SBJISIIOTHCSA B TEKCTI JIMIIE MicCJIA TTOCHIAHHS HAa HUX.
Tabnuug nianucyetses 3Bepxy. Ilianuc cknagaerbes 13 cnoBa «Tabmuns», Hymepauii
Ta Ha3BU. Tabiuill MalOTh MOABIHHY HyMmepalito, mepma nudpa sikoi BiAmoBigae
HOMEPY PO3AULY B SIKOMY PO3MIIIEHO TAaOJUI0, a JIpyra — MOPSAKOBOMY HOMEpPY
Tabnuil B Mexax posaury. Ilicna mepmioi uudpu cTtaBUTbCA Kparka, Mmiciisg Jpyroi
CTaBHThCS «—», TMOTIM 3 BEJIMKOI JITEpH JaKOHIYHA Ha3Ba Tadmuill. Ilicis Ha3BH
touka HE CTABUTDBCHAI.

SAxmo TaOIUI TOBHICTIO HE BMIMIAETHCS HA TiM caMmiil CTOPIHIN, MO 1
MOCHWJIaHHS, TO 11 po30MBaIOTh Ha Bl YAaCTWHH, Tepila Ha Tiil camiil CTOpPIHIN 3
MOBHOIO HA3BOIO, JIPyra YacTHHA Ha IMOYATKy HACTYMHOI CTOPIHKH 3 HAa3BOIO, IO
ckianaeTres 13 ciiB «[IpogoBkeHHs Tabnuill» Ta HOMEpy TaONHIIl MICH HUX.

TekcT B Ha3B1 TaOIUIlI BUPIBHIOETHCS 10 MTUPHUHI 3 a03aI10M 5K 1 B TEKCTI.

['pady «HOMEDP o MOPSIIKY» B TaOJIULISIX CTBOPIOBATH
HE JOITYCKA€ETBCHI.

Odopmnenns Tabauili 3 po3puBoM MpesacTapiieHo y [pukiani 5.5.

ITpuxnan 5.5.

Texkcr... IlepepaxyHok 3BeaemMo 10 Tadaui 5.2.

Tabnuis 5.2 — JIo BU3HAUYECHHS HIUILHOCTI TEMJIOBOTO MOTOKY

0,=AT.,-0,, K | ¢, =1581-0)", A0/ * | 4 - 8, Ao ® | moxuOKa
107°(0,3878 +2,3276,"")
1 2 3 4
3,97 1581 1644 3,98%

<KIHeyb CMOPIHKU>
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<HO8a CMOpIHKA>

[TponorxenHs Tadaui 5.2

1 2 3 4
3,92 1640 1622 1,11
Texkcr...

5.3.5 Odopmiaenns popmy.a

B TekcTi OUIJIOMHOrO MPOEKTY TMeped  IO3HAYEHHSM  [apameTpy
OBOB’A3KOB mnopaerbcs oro po3’sicHEHHs (Ha MNpUKIA[: 00’€MHa BUTpaTa
NEepIIoro  TEIUIOHOCisE V|  po3paxoBye€Tbcss 3 MareplajJbHOTO  OajaHCy
TEIJI000OMIHHHKA).

[Ipn BHKOHaHHI PO3paxyHKIB y IUIJIOMHOMY IPOEKTI MOKJIMBI JEKIJIbKa
BapiaHTIB BUKOPHUCTAHHS (GOPMYII, IO BIAPI3HAIOTHCS MpH 0(OPMIICHHI.

1. Konmu Qopmyna 3anucyerbcsi 0e3 MiACTAHOBKH Ta 0e3 MOJAJBUIIOTO
MOCUJIAHHA HA HEl.

[Ipn 1mpoMy TiCIS TEKCTY CTaBUThCA KOMa, MOTIM PO3MIPHICTH OCHOBHOI
BEJIMYMHM, IO PO3PAaXOBYEThCA 3a Li€l0 (GopMysnor (Mpu ii HAABHOCTI), MOTIM
JIBOKpankKa Ta 3 HOBOI'O PSJIKY BHUKOPHCTOBYIOUM BHPIBHIOBaHHS 10 CEpeAMHI
3anucyeTbes popmyia.

[Ticnst popMynu cTaBUTHCSA KOMa, SIKIIO MICias HET 3 HOBOTO psAKa 171€ 1HIIA
dopmyna (ITpuknax 5.6a). Ilicas popmynu cTaBUThCS KOMa, SKIIIO 3 HOBOTO PsIKa
PO3MHUCYIOTHCS BETUYMHH, IO BXOATH 10 (GOPMYIIH Ta BIEPIIE 3 SIBISIOTHCS B TEKCTI
nosicHroBalibHOI 3amucku (IIpuknaxg 5.60); B mpoMy BHOAAKY micias GopMylH 3
HOBOTO pAJIKa 3 a03ally MUIIEThCS «JIe» Ta PO3’SICHIOETHCA TEepIlia BeIMYNHA, KOJKHA
HACTYITHA BEJTMYMHA MHILIETHCS 3 HOBOTO psaka 3 ad3aiy. Ilicna ¢popmynu craBuThCs

Kparika, SIKIIO IicJIisg Hel 3 HOBOTO psJiKa ije mpogoBxkeHHs Tekety (I[Ipukman 5.68).
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Tpeba 3ayBakutd, 110 BCi BeJMYMHHM, SIKI BXOAATH 10 CKjiany (opmy,
MalTh pO3’SICHIOBAaTUCh — Ma€ BKa3yBaTUCh iX (I3UYHHA 3MICT, PO3MIPHICTH,

MOCUJIAHHSA Ha JKEPEJIo 3B1IKK B3sATe 3HaUeHHs nmapameTpy ([Ipukian 5.60).

ITpuxnan 5.6.
a) Texcr... O6’eMHA IPOLYKTHBHICTh PO3PAXOBYETHCS 33 BUPA3AMH, M /C:
V=G/p,
D2
v=wiI_
Tekcr...
0) Texkct... O6’€MHA IPOIYKTHBHICTh PO3PAXOBYETHCS 33 (HOPMYIIOI0, M /C:
V=G/p,

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

p — TYCTHHA cepeioBHIa mpu Temmeparypi 278K [7], kr/n.

B) Texcr... [Ipu nupoMy yMoBa MILIHOCTI MaTUME HACTYTHUUN BUTIISL:

P<L[P].
Bukonanns 1i€i ymoBM 3a0e3leudTh HaAIHHICTL POOOTHU OO0JaJHAHHS.

Tekcr...

2. Komn Qopmyna 3amucyerbcs 0e3 MiACTAHOBKH, aje 3 MNOAAJLIIAM
MOCUJIAHHAM Ha Hel.

[Ipy oMy miciasi TEKCTY CTaBUTbCA KOMA, IMOTIM PO3MIPHICTb OCHOBHOI
BEJIMYHMHM, IO PO3PAXOBYEThCA 3a Mi€l0 ¢GopMysnor (Mpu ii HASABHOCTI), MOTIM
JIBOKpanKa Ta 3 HOBOTO psIKa, BUKOPUCTOBYIOYM BHUPIBHIOBAHHS IO CEpeIuH,
3armucyeThes popmyna. Ha Tomy camomMy psiaky 1o i hopmydia, aje 3 mpaBoro 00Ky B
Iy’kKax BkazyeThcsi Homep dopmynu (I[lpuknazn 5.7). Ilicns popmMynu 3HaAKU OKIIUKY
CTaBJISITHCA AHAJIOTIYHO JI0 TIOTIEPEHBOTO BapiaHTYy.

Januit cnoci® 3amucy ¢GopMya MOXIHBUN, KOJHU PO3MUCYETHCS METOIUKA
OararoiTepaliiiHoro pPo3paxyHKy 3 HEOOXIJHICTIO IOCWJIaHb Ha (opMysH, MpH

CKJIaJIaHHI TPOTPaMU J0 PO3PaXyHKY 3 TOJANBIINM OIUCOM ii poOOTH.
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Howmep dhopmyn cknagaeTbest 3 1BOX HUp, pO3AUICHUX MK COOOI0 KPAIKOI0.
[lepmia mudpa BiAMOBIa€ HOMEPY PO3UTY B SIKOMY 3HAXOAHUTHCS (popmyiia, npyra —

NOPSAKOBOMY HOMEPY (HOPMYJIU B PO3JILIL.

ITpuxnan 5.7.

Texcr... 06’ eMHA IPOAYKTHBHICTh PO3PAXOBYETHCS 3a (HOPMYIIOL0, M /C:
V=Gl/p, (5.15)

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

p = 998Kr/M° — IyCTHHA cepenoBHIIa pH Temmeparypi 278K [7].

3. Komu popmyna 3anucyeTnes 3 migCTAHOBKOIO.

[Ipy 1pOMy TiCIIsE TEKCTy CTaBUTHCS JBOKpamka Ta 3 HOBOTO psIKa,
BUKOPUCTOBYIOYM BHPIBHIOBAHHS IO CEpEAMHI, 3amucyeThcs QopMmyna 3
MIJICTAHOBKOIO Ta PO3MIpPHICTIO Oins pe3ynbTaTy pospaxyHky (IIpukmang 5.8).
Po3miphicth Ta  yucioBe — 3HayeHHs ~ po3paxoBaHoro  napamerpy  HE
BIJOKPEMJIIOETbCS xonnumu 3HakamMu OkIuKy. Ilicins Qopmynu 3Haku

OKJIMKY CTaBJISITHCSl aHAJIOTTYHO JI0 MOMEPEAHBOTO BapiaHTy.

ITpuxnan 35.8.

Tekcr... O6’eMHa MPOAYKTUBHICTh PO3PaXOBY€EThCS 32 POPMYIIOLO:
V=G/p=1,25/1000 =0,001251 */ii,

e p = 1000kr/M — ryctuna cepeouma mpu temmeparypi 278K [7].

5.3.6 OdopMmienHst 10AaTKIB

JlomaTku iX BUKOHYIOTH Ha apkymax ¢opmaty A4. JlomaToxk HyMepyroTh
YKpaiHCHKMMHU JIITEpaMy Ha TIepLIOMY apKyIli A0AaTKy, 3a BUHATKoM mitep €, 3, 1, 1,
fI, O, Y, b. Koxuuii 101aTOK pO3MOYMHAETHCS 31 CTOPIHKH, 7€ 3BEPXY MO cepearHi
BKa3y€eThCs CI0BO «/[oaTok» 3 BKa31BKOIO HOMeEpa J0JaTKy, a Ha HACTYITHOMY PSAKY

PO3TalIOBY€THCA 3ar0J0BOK JI0AATKy 3 BUPIBHIOBAHHSAM I10 CEPEIMHI.
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TexkcT KOXHOro J0AAaTKy NpH HEOOXIAHOCTI PO3AUISIOTH Ha PO3JALUIH,
HIIPO3/LIH, IKI HYMEPYIOThCS OKPEMO 10 KOKHOMY JoAaTKy. JlogaTok Moxe mMaTh
CBI 3MICT Ta mepesik nocwiadb. [IpaBuna opopmiieHHsS PHUCYHKIB Ta TaOJMLb B
Jo/laTKax Ti cami 10 1 B po3autax. Homepu pucyHkiB Ta TaOIMIb CKIAAAETHCS 3 JBOX
CHUMBOJIIB — JITEPH, IO BIAMNOBIJAE HOMEPY HOAATKY, Ta MOPSJKOBOrO HOMEpA
JAHOT'O €JIEMEHTA B ME¥Kax JI0JaTKy.

Jlnst Bciel poboTH TOBMHHA OyTH HACKPi3HA HyMepallis apKylIiB sK

OCHOBHOI'O TCKCTY, TaK 1 TCKCTY y A0AaTKax.

6 Pexomenaamii 10 BHUKOHAHHA Trpa@iyHOl YACTHHHM JMILIOMHOIO

MPOEKTY

[lin yac BUKOHAHHA JUIUVIOMHOTO TPOEKTY HEOOXIAHO BUKOHATHU
moHaiiMeHIe 4yotupu kpeciaeHas gopmary Al (abo ix ekBiBaieHT y gopmaTtax A2,
A3 uyu A4): TEXHOJIOTIYHY CXEMy YCTaHOBKH, CKJIaJalibHE KPECJICHHs arapara
(MalmMHM), CKIaIaibHI KPECICHHS OCHOBHUX CKIIQMATbHUX OJWHHIb YU KPECICHHS
JeTaJeu.

I'padiuna yactuna BukoHyethes 3rigHo g0 Bumor ['OCT 2.317-69. ,,ECK]I.
OO011ue npaBuia BbIMOJHEHUS YEPTEKEN .

3aranpHI TpaBUiIa BUKOHAHHS KpeclieHb HaBeeHi B [1, cT. 85 — 91].

[IpaBuiia BUKOHAHHS CKJIalalIbHUX KpecyieHb HaBeneHi B [1, cT. 132 — 136].

[TpaBuna cknamanns cnenudikamiiit HaBeneHi B [1, ct. 77 — 81].

[IpaBuia HaHeceHHs pO3MIpiB Ha KpecieHH1 HaBezeHi [1, cT. 92 — 96].

Tunu Ta mpaBwiIa HaHECEHHS Ha KPECJICHHI 3BapHUX 3’ €IHaHb HaBeJeHi B [1,
ct. 112 -129].

[TpaBuiia ohopmiieHHS TaOIUIlb Ta TEXHIYHUX BUMOT Ha KPECJICHHI HaBeACHI
B [1, ct. 131 — 132] a60 I'OCT 2.316-2008.

[Ipuknag odopmieHHS CKIAQJAIBHOTO KpPECIEHHS amapara HaBEIEeHO B
nonarky M.

[Tpuxman odopMieHHS HEPIIOr0 Ta HACTYIHOTO JHCTIB cremudikamii 1o

CKIIaAaJIbHOI'O KPCCIICHHA HABCIACHO B JOAATKY H.

26



Ha oxpeMomy apKylll HaJaeTbCsi PUCYHOK, IO MOSICHIOE MOJEPHI3ALII0
amapata (opmar apkyiia y3roJKyeTbcs 3 KEpIBHUKOM IUILUIOMHOIO MPOEKTY), Ha
Ky OTpPHMMaHO TMaTeHT YKpaiHu, abo TMOJaHO 3asBKy Ha KOPUCHY MOJENb

(ITpuknan 6.1).

[Tpuknan 6.1

[TaTenT Ykpainu Ha KOpUCHY MOJeNb «EnemMeHT TeniooOMiHHIKa»
UA Ne 65132 3asBka bron. Ne 22 Bix 15.11.2011 p.
MIIK (2006.01) F 28D 7/06

Humnomunii mpoekt OKP «bakanasp»

Tema “MopepHizallis yCTaHOBKHA BUPOOHHUIITBA CTUPOITY 3 PO3POOKOIO
TEMJI000MIHHUKA™
Buxonas ctynent rp. JIH — 61. Cminsia 1.O.

KepiBuuk gom. Crenanwok A.P.
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Oco0nuBy yBary HeoOX1JJHO 3BEpPHYTH Ha HACTyIIHE:

— Ha TexHonoriuHid cxeMi ycraHoBku OBOB’A3KOBO wMawoTh OytH
no3HaueHi nmotoku BiAnoBigHO 10 ['OCT 3464-63, Ta anapatu (MalIuHu
Y1 MEXaHI13MH), 1[0 BXOJAATH JIO0 CKIAAy YCTaHOBKU;

— Ha CKJaJaJbHOMY KpECIEHHI amapara HEOOXIJTHO PO3MICTHUTH TEXHIYHI
BUMOTH JO amapara (MalluHH), TEXHIYHY XapaKTepUCTHKY arapara
(MaIMHU) Ta TAOJIMITIO MITYIEPiB;

— Ha CKJIAJaJIbHOMY KpECJICHHI amapara HEOOXIJHO BKa3aTu rabapuTHI,
IPUEIHYBAJIbHI, YCTAHOBOYHI PO3MIPH Ta BUKOHABYI.

Ha kpeciieHHSIX AWIUIOMAHT TOBHUHEH BHUAUIMTH PO3MIPM BHUKOHABYl (Ti
pO3MipH, SIK1 YTBOPIOETHCS MMiJ] Yac CKIaAaIbHUX OMNepalliid, Ta BEJIMUUHU SKUX MOXKE
OyTH TTPOKOHTPOJIFOBATUCH — BUJIT MITYLIEPIB NMPU MPUBAPIOBAHHI 1X 10 KOpIyca Ha
JTAHOMY €Talll, PO3TalllyBaHHS OMOp MPHU MPUBAPIOBAHHI iX 10 00MYAWKH HA TAHOMY
eTarnl Ta I1HILE) Ta JOBIAKOBI pO3MIPH (/10 HUX BIIHOCATHCA BCl 1HILI PO3MIPH. B TOMY
YUCII PO3MIPH, 110 TIEPEHIILITN 3 TTOTIEPETHIX KPECICHB).

Hyo6moBatu po3mipu Ha kpeciaeHHi SABOPOHEHO.

Po3mipu BKa3zyloTbCs B TOMY MICLI, A€ HAWOIJbII MOBHO pPO3KPUBAETHCS
dbopma ereMeHrTa.

[Ipu BkazyBaHHi po3MipiB HeoOxiqHO BukopuctoByBati MIHIMAJIBHY
KUIBKICTh 0a3 /ISl 3MEHIIICHHS BIIXUJICHHS TI1]] 9aC MOHTYBAHHS.

AHanoriyHi po3Mmipu (HampuKIag TOPU30HTAIbHI BWJIBOTH IUTYLIEPIB)
PEKOMEHTy€ThCS BKa3yBaTH Bl O/HI€T 6a3u.

Po3mipu BkasywThcs 10 Ti€i 0a3u, BIJHOCHO SIKOi MOXJIMBO IIPOBECTH
BHUMIPIOBAaHHSI MOTO 3HAYEHHS Ha MICILI MOHTYBaHHS, & HE 3pyYHOCTI PO3TAlllyBaHHS

Ha KPECJICHHI.

3a cneuudikaiiero amapar (MamMHA YW  CKJIQJaJibHA  OJIMHMIIA)
OBOB’A3KBO mae 30upatuch, TOOTO MarOTh OyTH MO3HA4YEHI BC1 KOHCTPYKTHUBHI
€JIEMEHTH, 110 BXOJATh Ha I[bOMY €Tall y BUpIO Ta MpU HEOOXIAHOCTI BCI KPIMUJIbHI

€JIEMEHTH, 32 JIOMOMOTO0I0 SIKMX BUP10 Ma€ OJTHO3HAYHO 310paTHCh.
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[Tlin wac Buxkonanns cnoenudikaniii B cepenosumi KOMPAS_3D
3aCTOCOBYETHCS aBTOMAaTUYHE CTBOPEHHS JIMcTa crienudikaii ta ii po3aiiiB, M0 Mae
pociiickkoMOBHE no3HaueHHs Ha3B rpa¢ ta HaiimenyBaHb. JJOIIYCKA€ETBCS ne

3MIHIOBATH B HAJIAIITYBAHHSAX LIl HA3BU, BUKOPUCTOBYIOYM aBTOMAaTH4YHI IA0JIOHU.

6.1 IIpaBuia opopmiaenHs cnenudikanii 10 CKJIATAIBHOTO KpecJeHHsA

Crneuudikaiisi € OCHOBHHM KOHCTPYKTOPCHKHUM  JOKYMEHTOM ISt
CKJIaJaJIbHUX OJMHUIIb, KOMIUIEKCIB T4 KOMILJIEKTIB.

®dopma 1 nopsnok 3anoBHeHHs peryamentye: 'OCT 2.108-68.

Y nmpukiani 6.2 HaBeIeHO NPUKIAJ 3alOBHEHHS OCHOBHOTO HAaIUCy

crienmdikarrii, Bianorigae Hopmam BetaHoBieHUM ['OCT 2.104-68.

[Ipuknan 6.2

ERERAa |Joonur sl 0y 20016 (51667 | 2 |

S

= Wl iom | N doxur | Sloan_ | Jlama /]Hj 7065727007

| |Pzoad |Ammdyxal Aum | Aucm | Aucmob

S| Vbob  |/amnob || 7 Z

b e KOHOBHCamap | Ay AT

S [ IXQ MAXHB
Aonupoban Dopram A4

6.1.1 Pozaisin cnenugikamii

HasBHICT pO31iJTy MOTHUBYETHCS CKIAIOM BHUPOOy Ta OpraHizaiiero
BupoOHMLITBa. HaliMeHyBaHHs po3nuty 3amucyeTbesi B rpadi «HaliMeHyBaHHA» Ta
HiJIKpecoeThes (pukian 6.3)

Posnmimu: «Joxkymenmauisn», « Komnaexkcu», « Ckradanvhi oounuui», «/lemaini»,

«Cmanoapmui eupobu», «Inwi eupoou», « Mamepiaiu» ma « Komniexmu».
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[Tpuknang 6.3

&
Slel o < | /fpume-
g‘é«% 8 Uoo3HayeHue Haurerobarue 3 qgﬁy o
3
S JokyrMermayus
=
)
=
«JlokymeHTais»

BHOCSTh TOKyMEHTH, SIKi BXOASTH O OCHOBHOTO KOMIUIEKTY JOKYMEHTAIIil
BUPOOY (CKnadanbHe KpecieHHs, 2abapumHe KpecleHHs, (DYHKYIOHAIbHY cXeMm),

MEeXHIYHI YMOBU, NPOPaAMU I MEMOOUK) BUNPODYBAHD ).

«Kommeken», «CkiaagajibHi oquHAI», «/leTami»

BHocsaTh KOMIUTEKCH, CKIajaidbHl OJMHMII, JAeTall, $Ki Oe3rocepeHbo
BXOJISITh 10 BUPOOY Ha Iiif cTafil BUTOTOBICHHS.

[Topsimok BHECEHHS: 3a a0€TKOI0 3TiAHO 3 ITO3HAYCHHSIM YU 32 3POCTAHHSIIM

uu@p, 110 BXOATh B TO3HAUCHHS (npukiafg 6.4).

«CranaapTHi BUpoOn»

BHocsaTe enemeHTH BUpPOOy, 110 BUTOTOBJISIIOTHCS 3a  JE€pPKABHUMU
CTaHJapTaMu, TATY3€BUMU CTaHAAPTaMU, CTAaHAAPTAMH ITiAMPUEMCTB.

ITopsanok BHeceHHs (mpukiaf 6.5):

1) mo xareropisM cTaHAapTiB (BiJ OUTBIT BarOMIIIAX O MEHII BarOMilIuX —
ACTY (I'OCT), I'CT (OCT), CTII);

2) mo rpynam 3a (GyHKLUIOHAJbHUM TPU3HAYECHHAM (IIIIIUITHUKA, KPIMTUIbHI
€JIEMEHTH, €JIEKTPOTEXHIYHI BUPOOH 1 TaKe 1HIIE);

3) B Mekax KOKHOT Irpyniu — B ajiaBiTHOMY 3pOCTaHHI Ha3B BUPOOIB;

4) B Mekax KOKHOI Ha3BU — 110 3pOCTAHHIO TO3HAYEHHSI CTAHIAPTY;

5) B Mekax KOXHOTO MO3HAYEHHSI CTAHAAPTY — B MOYEPrOBOMY 3POCTAHHIO

OCHOBHMX IapaMeTpiB Y1 PO3MIpIB.
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[Tpuknan 6.4

(0ap0YHbIE EAUHULL!

Lpalt AP

MMB1602572007 Aapmyc
/31602512007 Aopmyc
/3171 165.001 Apuwka
AF31716 165002 Apuwka

= | =

=

T ™A ™A

F=

[Tpuknan 6.5

LmarHdapmmse u3denus

[leoh. noures

[pokmacka 40003 10T 267336-90

ey HI-L20 1007 26759590

Unumwa 2 Mlox 20 [ULT 2203676

bonm OC7-26-2037-96
M12x50

MiZx120

[auka M2 OCT 26-2055-9%
[auka M2 OCT 26-2061-96

LNy~
SYINIEN

Lopab N°

N O Ly
BINO NG| B~

«IHmi BUpoOn»

BHocATb BUpOOH, SIKI 3aCTOCOBYIOTHCSA HE 32 OCHOBHUMHU KOHCTPYKTOPCHKUMU
JOKYMEHTaMH (0 HUX MOXYTb BIJHOCUTHUCH MPUIIAIU, 00JaHAHHS, 110 KYIUISIETbCA
Ha 1HIIUX MIIPUEMCTBAX SIK TO JBUT'YHU, pEAYKTOPH Ta 1HILE).

[Topsinok BHECEHHS:
1) 3a OTHOPIIHICTIO TPYIT;
2) B MeXax rpynu B ajipaBiTHIH 4eproBOCTi Ha3B;

3) B MeKax HallMEHYBaHHS 32 3pOCTAaHHSM MapaMeTPiB YU PO3MipiB BUPOOY.
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«Marepiann»

BnocsaTh Bcl MaTepianu, 10 BXOASATh B BUPIO (CKJIaJ0B1 YaCTUHHU BUPOOY, HA
siki 103BoJieHo HE BUKOHYBaTH KpecieHHs).

Ho cnenudikamii HE BHOCATBCS marepiaim, maca SKUX HE MOXe OyTu
BU3HaueHa KoHcTpykTopom!!! Ilpukiamom moxe OyTH maca ApoTy (HAmIaBIeHOTO
MEeTaly) TpU 3BaplOBaHHI, Maca SKOTO Ma€ BHU3HAYATHCHh TEXHOJOTOM TIO
3BapIOBaHHIO, B IIbOMY BUIIAJIKYy i1 MOKHA 3a3HAYUTH B TEXHIYHUX BUMOTax Ha MO
CKJIQJAJIbHOT'O KPECIIEHHS.

[Topsinok BHECEHHS:

1) nmo BumaMm (4opHi, (epOMarHiTHi, KOJbOPOBI, OJArOpoJHI Ta PIAKICHI,
JIPOTH MIHYPH, MJIACTMACH Ta MpecMaTepiaid, MmarnepoBi Ta TEKCTUIbHI, MiHEpaJIbHI,
KepaMivHi, CKJIsIHI, JIJakH, hapon);

2) B Mexax BUIY B aiQaBiTHIN 4eproBOCTI Ha3B;

3) B MeKax HaliMEHYBaHHS 32 3pOCTAaHHSM MapaMeTPiB YU PO3MipiB BUPOOY.

«KoMmiaekTn»

BHoOCATh BIJIOMICTh €KCIUTyaTallliHUX JOKYMEHTIB, BiJIOMICTh JOKYMEHTIB
JUIL  PEMOHTY 1 3aCTOCYBaHHS 3TITHO 3 KOHCTPYKTOPCHBKMMH JOKYMEHTAMH,
KOMIUJIEKTH, 10 BXOJIATh B BUPIO Ta yIAKOBKY JJisl BUPOOY.

ITocaimoBHICTH BHECEHHS:

1) BigOMICTh eKCIUTyaTalliiHUX JOKYMEHTIB, BIJIOMICTh JOKYMEHTIB JIJIsi
PEMOHTY;

2) KOMILJIEKT 3MIHHHMX YaCTHH;

3) KOMIUIEKT 3alacHUX YacTHH;

4) KOMIUIEKT IHCTPYMEHTY;

5) KOMIUIEKT yKJIaJIaJIbHUX 3aC001B;

6) 1HIIIl KOMIUIEKTH (3TiAHO 3 HAJJaHUM HaliMEHYBaHHSIM).
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6.1.2 IlpaBusa 3anoBHeHHd rpad cnenudikamii

I'pada «Dopmar»

Bkazyetbcs ¢opmar gokymentiB (3rizHo no ['OCT 3.301), mo maroTh
3anucaHe no3HaueHHs B rpadi «Ilo3HaueHHs».

SIKImo  MOKyMEHTallis BHKOHAHAa Ha JEKIIbKOX (opmarax, TO BKa3yIOTh
«(*)», a B rpadi «I[IpumiTku» nepeniuytoTs Bci popmatu (mpuxian 6.6).

Jns nmeraneit, siki HE MarOTh KpecleHHs BKa3yloTh «bK» (MoxiauBo nuiie
Konmu mpocTta ¢opMa, a KOHPIrypaumis AeTaii MOBHICTIO PO3KPUBAETHCS B Tpadi
«HaitmenyBanHs» un «IIpumiTkax»)

Jlnst po3ainmiB «CtanmapTHi BUpoOu», «IHIIN BupoOw», «Marepiann» HE

3AITIOBHIOETHCH.

ITpuknazg 6.6
1HE Joo3HayeHue Haumerobarue s |/fpurre-
SIB|S K
§ Hokyrermayug
1 A AH31065135.001 (b LknadanbHe Kpec/ieqHs
/7] AH31065135001 A2 (XBMa QUHKLIOHAIBHA * A A5
I'pada «3ona»

Bxa3zyerbcsi mo3HauCHHS 30HU, B SIKIM 3HAXOJWTh HOMEP IO3HMIII 3amucaHol
ckianoBoi yactuau (JIMIIE TIPM po30uBaHHI MOJsS KpECICHHS HAa 30HU 3T1THO
I'OCT 2.104-68 — mnpuxkiag 6.7 ). YV npukiaal 6.8 HpeACTaBIEHO NpaBHIIA

3armoBHEHHS Tpadu.
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[Tpuknan 6.7

20 20 28 A

v 1 B H®

[Tpuxnan 6.8
B (maHdapmmsle U3oenus
. A 7 Mook H00-03 10T 285960 | 4
2z Owayy HO0-L2010T 679390 | 2
I'paga «I103.»

Bkazyerbcsi MOpPSAAKOBUH HOMEp CKJIQJO0BOI YacTUHU BUPOOY, 110
0e3rocepeIHbO BXOAATh Y BUPIO.

s po3ainiB «JlokymenTaiis», «Kommiekrn» HE SAITIOBHIOIOTD.

Homepu no3uiiii Mmarots itu [0 3POCTAHHIO.

JlonyckaeTbcsi  «pe3epByBaTU»  JICKUJIbKA MO3ULIA  MICIA po3aLTy

(npuxnazg 6.9).

34




[Tpuknan 6.9

S Lemany

S

% L |8 |IH31065121204 [lpoknacka 2200 Z
S 4] @l #31065121.205 [lpoknacka 2600 /
S

s

=

<

< Lmakdapmyee U30e/us

% % Joenyuka gawgeba 0y 20016 (TS0 | 2
- 13 Pnareys [OCT 12827-60

g 14 oy 20-16 7

I'padga «Ilo3nayeHHs»

s po3ainy «JlokymeHTaIiss» — MO3HA4YCHHS JTOKYMEHTIB, 110 BHECEHO 0
crienudikarii.

Hnsa  posmimB  «Kommnekcw», «CkinamanbHi — ofuHHMI»,  «JleTami»,
«KommiekTu» — TO3HAYeHHS OCHOBHOTO KOHCTPYKTOPCHKOTO JOKYMEHTa Ha Il
BUPOOHU.

st po3niniB «CtanmaapTHi BUpoOW», «IHINI BUpoOW», «Marepiann» — HE
3AINIOBHIOETHCH.

[Ipn BUKOHAHHI JOKyMEHTalli HAa CTaHIApTHUN BUPIO, MOMkKe BKA3yBaTUCh
no3HadyeHHs1 1i€i mokymenTanii (mpukian 6.10). Ile moxnuBo, kKonmm Ha camomy
BUPOOHUIITB] BUTOTOBJISIIOTH JIaHUM CTaHAApPTHUM BUPIO, /U1 4oro nmotpioHa poboua
JIOKYMCHTAIIisI.

[Tpuxnan 6.10

LmaHdapmusie L3denus

Lnpath WP

}/49.757375_007| [aika 1112 OCT 26-2036-%6 | 2
7] [aia 112 OCT 26-2041-9% | 4
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I'paga «HaiimenyBaHHs»

st po3ainny «JlokyMeHTallisi» — Ha3By JOKYMEHTIB, 5IKl BXOASTh B OCHOBHHI
KOMITJIEKT JOKyMeHTamii BuUpoOy (Crradanvue xpecnenns, I abapummue KpeciewHs,
Cxema enexmpuuna, Iloscniosanvra 3anucka).

Hnsa  posnumB  «Kommnekcw», «CkinamanbHi — ofuHHMI»,  «JleTami»,
«Komrnektu» — HaliMeHyBaHHSI BUpOOy, aHAJIOT14HE JJO HallMEHyBaHHS 3 OCHOBHOI'O
KOHCTPYKTOPCHKOT'O JIOKYMEHTa Ha 1eil BUpiO.

Jns  neraneil, Ha sKI HE PpO3pOOJSAIOTBCS  KPECIEHHS, BKa3ylOThCA
HallMEHYBaHHS, MaTepial Ta po3MipH, HEOOX1THI JIJIT BUTOTOBJICHHS.

Jlnst po3minny «CtaHgapTHi BUpoOW» — HAWMEHYBAaHHS Ta YMOBHE ITO3HAYCHHS
3TiJTHO 3 CTAaHAAPTOM Ha BUPIO.

Hns po3ainy «IHmi BupoOuW» — HalMEHYBaHHS Ta YMOBHE I1O3HAY€HHS
BHUPOOIB 3rAHO 3 IOKYMEHTAaMH Ha iX MOCTaBKY.

Hnst po3ainy «Marepianu» — TMO3HAUYEGHHS MarepiaiiB, BCTAaHOBJICHE B
cTaHaaprax abo TEXHIYHUX yMOBaXx.

Y npuknazi 6.11 HaBeneHi mpaBuiia 3aroBHEHHS Tpadu.

I'pada «Kisib.»

Hns po3ainy «okymenramnisi» — HE SAIIOBHIOETBCHI.

st po3niny «Matepianu» — 3arajibHa KUIbKICTh MaTepiajiB Ha OAWH BUPIO,
mo cnenudikyeTbes. JJomycKaeTbes 3amuc OJUHHUIL BHOCUTH B rpady «[Ipumitkm»
(mpukiang 6.11).

JIst 1HIIUX po3AUTIB — KUTBKICTh CKJIaJ0BUX YaCTHH Ha OJUH BUPIO.
I'pada «IIpumiTkn»

BHocATbCS  1OJATKOBI  BIAOMOCTI  JUulsl IUIAHYBaHHS Ta  Oprasizauii

BUpOoOHUIITBA (MpukiIag 6.11).
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[Tpuknan 6.11

Jemany

fleph noir

) | 7|\ H31 754 121007 g 20050 XBIOTITALT B52549) | 10 |14 7ke

[lposwe uadenus

fn —T PF!\I: 1k} Mlﬂ ".'. ‘l .U‘\|"I'F|I i FJ‘N;!M M
."."f'i';u:.‘.‘:-'.": WA G I ‘.q,ﬁb' | q',.t"t"{!'i'i‘lr' Ne0n-n 7

Lpab M
P~

Mamepuass

7 ooy SOLINTITBOR | [ 2
DK [ T 3548

7 PexoMeHaamii o0 MOPAAKY 3aXUCTY AUINJIOMHOIO MPOEKTY

7.1 IlopsiioK A0MYCKY 10 3aXMCTY JUIMJIOMHOT0 POEKTY

[Tpomneaypa Ta MOPSAOK 3aTBEPKEHHS JAUIIOMHOTO IMPOEKTY, JOIMYCKY JI0
3aXKCTY BIJIOYBAETHCA 32 HACTYITHOIO CXEMOIO:
- MepeBIpKa BIANOBIAHOCTI 3a3HAYEHOI TEMH JUIJIOMHOIO MPOEKTY, TEMI BKa3aHId y
Hakasi, Ipo 110 CBIIYUTH MMAMUC BIATOBIIAILHOTO MO Kadeapl Ha TUTYJIbHOMY JIUCTI
MOSICHIOBAJIbHOI 3alIUCKHU;
- TepeBipKa KePIBHUKOM JUILUIOMHOTO MPOEKTY BCIX PO3JALUIIB Ta KPECIEHb, PO IO
CBIIUaTh MIANUCH KEpPIBHHMKA Ta CTYJCHTA y INTaMIIaX MOSCHIOBAJILHOI 3aIlMCKH,

KpeCJeHb, crenudikariii;
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- IepeBIpKa BIANOBIAHMX PO3AUINB KOHCYJbTaHTAMU 3 OXOpPOHM Ipall Ta 3
E€KOHOMIKH, TPO IO CBIAYUTH MIANUACA HA TUTYJIBHOMY JIMCTI MOSICHIOBAJIBHOI
3aIUCKU;

- IepeBIpKa KOPEKTHOCTI IMepekianay pedepaTy Ta BHCHOBKIB BHKJIaJadyaMu
1HO3€MHOI MOBH, IPO CBIIYMUTH IIJNUC BUKJIa aya Ha JUCTAX 3 IEPEKIIAI0M;

- mepeBipKa BIAMOBIJIHOCTI MPOEKTY MIFOYMM HOpMam, PO IO CBIAYWTH MIJAINHKC
NEPEBIPSAIOUOTO 3 HOPMAKOHTPOJIIO Y BIAMOBIAHINA rpadi KaleHAAPHOTO IUIAHY-
rpadiky Ta y mrammnax MHOSICHIOBAJIbHOI 3allMCKH, KpecieHHl, creuudikauii (Ha
HOPMAKOHTPOJIb TPEJCTABISAETHCS MOBHICTIO 3aBeplIeHHIl NPOEKT 3 TOBHUM
obopmiieHHSIM rpadivHOi Ta TEKCTOBOT YaCTUHU);

- MPOXOXKEHHSI MONEPEAHBOr0 3aXUCTY y MPEICTABHUKIB KOMICIH crieriani3anuii;

- OJIepXKaHHS BIATYKY Ta peleH3ii BiJ KEpiBHUKA IUIJIOMHOTO IPOEKTYy Ta BiJ
peLieH3eHTa BIANOBIIHO (1I€H eTal BUKOHY€EThCS KEPIBHUKOM JAUINIOMHOIO IIPOEKTY);
- 3aTBEPPKCHHS JMIUIOMHOTO MPOEKTY 3aBlayBayeM KadeapH, Mpo IO CBIAYUTH
mianuc 3aBimyBada kadenpu (3aMiCHMKA 3aBimyBada kadenpu) Ha THUTYILHOMY

JUCTH.

7.2 3axucTy AUIUIOMHOro mnpoekTry Ha Jlep:kaBHiii ex3amMeHauiiiHii

KoMmicii

3a yMOBM TIOBHOTO 3aTBEP/UKEHHS JUIUIOMHOTO TMPOEKTY, CTYACHT
JIOITyCKa€eThCs 10 3axucty voro nepen JEK.

[lin dvac 3axMcTy CTYIEHT CTHCIO (10 7-MHM XBWUJIMH) pO3IOBIJAE TIPO
aKTyaJIbHICTh ~JAHOI TEXHOJIOrli, BAXJIMBICTh OAEPKYBAHOTO IMPOAYKTY Ta
HEOOX1THOCTI MPOCKTYBaHHS OOJagHAHHS, METy Ta 3ajayl SKi CTAaBWJIMCH ITJI Yac
MPOEKTYBAaHHS Ta 3acOo0M iX JOocATHEeHHs. ONMUCYIOTHCS MPUHIIMI POOOTH YCTAaHOBKH,
Ta po3p0o0JIFOBAHOIO amapara. 3a3Ha4ya€eThbCsl MOBHUN MEpeNiK poOIT, BAKOHAHUX ISt
JOCSITHEHHSI TOCTaBJIEHUX 3a7a4 Ha MPOEKTYBAaHHS, Ta PE3YJbTaTH iX BUKOHAHHS
(OCHOBH1 PO3paxXyHKOB1 BEJIMYUHU, MIATBEPIKEHHS YMOB MIIHOCTI, CTIHKOCTI,
oJiepKaHUN eKOHOMIUHMM e(deKT Ta iHime). TakoK CTUCIO (OPMYIIOETHCS 17esl 10

MoOIepHi3allii 00J1aIHaHHS Ta BUCHOBKH.
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[Ticnsa gonosiai unenu JEK 3a1ai0Th NUTaHHS IO JUIZIOMHOMY MPOEKTY, 1110
MOXXYTh CTOCYBaTHUCh $IK TEKCTOBOI 4YacCTHHU (METOJIMKH PO3PaxyHKIB, BHOIp
MaTepiaiiB 1 Take iHiie), rpadiyHoi yacTuHu (odopmileHHs cnenudikaiii, KpecieHb
1 Take 1HIIE), TaK 1 B3arajl TEXHOJIOTli 4YM MOJEpHi3allii, sl MiITBEP>KCHHS
PO3yMIHHS CTYJAEHTOM IPOILIECY Ta 3acajl AUILIOMYBaHHS.

SIKICTh 3aXUCTY KOMICIs OI[IHIOE 32 YOTHUPHOXOATBHOI CUCTEMOIO (BIIMIHHO,
nobpe, 3am0BUIbHO, He3anoBUIbHO) 1 ominkor ECTS (A, B, C, D. E, F). Ominka
«He3a10BUIbHO» (F) BUCTaBISE€ThCS 3a BUKOPUCTAHHS (IUIariat) maTtepiaiiB iHIIMX
CTYyJCHTIB a00 MpU MOBHIA HE3JATHOCTI CTYJEHTA 3aXUCTUTHU OCHOBHI IMOJIOKECHHS
IpOeKTy. Pe3ynbTaTH OroJIONIyIOThCS MICHA 3aXHUCTy BCIX MPOEKTIB Ha I[bOMY
3aciJaHHl.

30pormrypoBaHa TOSICHIOBaJIbHA 3alMcKa (B KIHII 3alUCKH IIICISA JTOAATKIB
I1IIMBAIOTHCS crieU(iKalii 10 CKIaJalbHIUX KPECIEHb) Ta KPECICHHs BKIAAat0ThCA
710 TIANKU HAa TUTYJIbHY CTOPIHKY SIKOi HAaKJICKOEThCS TUTYJIbHUN JTUCT ([Jomarok B).

Ha BHyTpimHii CTOPOHI Manku po3MilmyloTh «OMUC BKIAIEHb», MPUKIA]
odopmIIeHHS IKOTO HaBeaeHo B [1, ctop. 141-143].

JunmomHuii mpoexT 3maerbesa B apxiB kadeapu MAXHB na 30epiranns,

CJICKTPOHHA BEPCisl MPOEKTY 37a€THCS BIAMOBIIATLHOMY IIPEACTABHUKOBI KadeapHu.

8 Cnmcok pekoMeHI0BAHOI JiTepaTypu

1. MapueBcbkuii B.M. KoHcTpykTOpchbKa [OKyMEHTallsl KypCOBUX 1
TUTIIOMHUX TpoekTiB: HaBu. moci6. mist crya. Bumi. Hady. 3aki. — K.: Hopita-muttoc,
2006. — 280 c.: 1. ISBN 966-2975-04-7.

2. OcHOBBI KOHCTPYUPOBaHHS U paclleTa XHUMHYECKOH amapaTyphl.
Jlamuuckuit A. A. Tomuuncukii A. P., — JI., «Mammnoctpoenue», 1970., - 752 ctp

3. ITaBnoB K.®., Pomankos I1.I'., HockoB B.H. IIpumepsl u 3a1aun 1o xypcy
MPOIIECCOB U almnapaToB XUMUYECKo# TexHoaoruu. — JI.: Xumus, 1987. — 576 c.

4. Nodbde WN.JI. IlpoexkTrpoBaHHE MPOIECCOB M amnmapaToB XUMHYECKOH
texnoJsiornu. — JI.: Xumus, 1991. — 352 c.

5. Ky3nenoB A.A., KarepmanoB C.M., CynakoB E.M. “PacueTsl npo1ieccoB u
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anmapaToB HerenepepadaTpiBaromnii MpombiuieHHOCTH . U3, 2-¢ , mep. u gom. JI.,
"Xnmug’, 1974 r., 374 c.

6. KoHcTpyroBaHHS Ta po3paxyHOK (hiaHIeBUX 3’e€nHaHb: HaBu. mociOHuK /
B. I'. lobponoros, I. O. Mikynsonok. — K.: HMK BO, 1992. 104c.

7. Po3paxyHOK 1 KOHCTPYIOBaHHS MAaIllMH 1 anapatiB XIMIYHUX HiITPUEMCTBI /
Vki1.: MixanboB M.®@. - M: MamuHocTpoenue, - 1984p. — 301cr.

8. AnypbeB B.M. CnpaBOYHUK KOHCTpYKTOpa-MamumHoctpoutens: B 3-x T.
T.2.-5-e u3n., nepepab. u gon. — M.: Mammnoctpoenue, 1980.-559¢., u.

9. Kacarkmn A.I'. OCHOBHBIE TMpPOLECCHl MW anmaparbl XUMHUYECKOU
TexHonoruu. — M.: Xumus, 1973. - 752 c.

10. OcHOBHBIE MPOLECCHI U alllapaThl XUMUYECKOH TexHoioruu: [locodue mo

npoektupoBanuto / [Tox pen. FO.W. JIsitHepckoro. — M.: Xumus, 1982. — 772 c.
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Jopatok A

3pa30k 3aBJaHHS HA IUILUIOMHHUA MPOEKT

HAUIOHAJIbHAM TEXHIYHUH YHIBEPCUTET YKPAIHA
“KHIBCbKU NOJITEXHIYHUNA IHCTUTYT”
InkenepHo-xiMiuHuil pakyabTeT
Kageapa mamun Ta anapariB XiMiYHMX | Had)TONEepepoOHMX BUPOOHUIITB
OcBiTHBO-KBaTIPIKAIIIHII piBEHB «0aKaiaBp»
Hanpsim nigroropku: 6.050503 MammHoOy1yBaHHS
CreuianbHicTb: OOmagHaHHSA XIMIYHUX BUPOOHUUTB 1 NIIPUEMCTB OY1BETBHUX
MaTepianiB
3ATBEP/IXXVYIO
3aBigyBau Kadeapu
A.M. Kopnienko
“ 20___p.

3ABJIAHHA
HA JMINIOMHHMH TNPOEKT CTYyJEeHTY
KninayxoBy Banentuny KoctsaHtuHoBuuy
1. Tema npoekty: MozepHi3zalis KOKyXOTpyOHOTO TEMIOOOMIHHUKA JIsI
OXOJIOJKEHHS €TaHOITy

KEPIBHUK MTPOEKTY

(mpi3BwuiLe, iM’s1, 10 6ATHKOBI, HAYKOBHIA CTYIiHb, BUCHE 3BAHHS)

3aTBep/KEHA HAKa30M I10 YHIBEpCUTETY Bix 7 20 p. Ne

2. CTpok nogaHHs cTyIeHTOM npoekry: 31 tpasusa 2013 p.

3. Buxiani nani 10 npoekry: [IpoayKTUBHICTH 32 €TaHOJIOM 2,3 KI/C; TeMIepaTypu
eTaHoNy: Ha BXoJ1 B TertooomiHHUK — 343 K, Ha Buxoai — 303 K; temneparypu
OXOJIOJDKYIOUOi BOau: Ha Bxoai B TeruiooOminamk 293 K, Ha Bmxomi — 313 K;
pobounii THCK B MikTpyOHOMY mipoctopi — 0,2 MIla, B TpyOHOMY mpocTopi —

0,6 MIla.
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4.3micT PpO3paxXyHKOBO-NOSICHIOBAJIbHOI 3anmucku (mepejik NUTaHb, fAKi
noTpioHO po3poduTH):

a) OCHOBHa YacCTUHA: PO3IJISHYTH ICHYIOUl KOHCTPYKIl TErI000MIHHHKIB,
oOrpyHTyBaTH BHOIp KOHCTPYKIIli amapara; mpoaHaii3yBaTH 00paHy KOHCTPYKIUIO B
MOPIBHSHHI 3 KpAallUMHU BITYM3HSHUMHU Ta CBITOBUMH aHaJOramMu; 3J1HCHUTH
pPO3paxXyHKH, IO MIATBEP/UKYIOTh MPaLE3JaTHICTh Ta HAAIMHICTh KOHCTPYKLUII:
napamMeTpUyHui, KOHCTPYKTHUBHUW Ta TIAPABIIYHUMN, PO3PaXyHKH Ha MIIHICTH 1
HAJIHHICTh €JEMEHTIB KOHCTPYKIIi arapaTy; BUKOHATH CKJIaJaJbHE KpPECIICHHS
TEIUI00OOMIHHMKA Ta HOTO0 OCHOBHHMX CKJIaJajbHUX OJWHHUILG 1 AeTajeil; po3poOuTH
peKoMeHaIlli o0 MOHTaXY Ta €KCIUTyaTallli TeTUIOOOMIHHHMKA; 3IHCHUTH OIIHKY
PIBHS cTaHAapTU3allii Ta yHi(iKkamii po3poOKH.

0) eKOHOMIYHAa YacTUHA: OOIPYHTYBATH MOJICPHI3AII0 YCTAHOBKH Ta OI[IHUTH ii
¢(EeKTUBHICTB;

B) OXOpOHA Tpalll: MPOBECTH aHalll3 BIAMOBIJIHOCTI amapara 10 BUMOI OXOPOHH
mpaili, BAKJIACTH OCHOBHI BUMOTH O€3MeUHO1 eKCILTyaTailii anapara

I) peKOMEHJaIlll 1010 MOHTaXY Ta eKCIUTyaTallii: HaJaTh PEeKOMEHJallii 1010
MOHTaXy Ta €KCIUTyaTallil TeTI000MiHHHUKA.

5. llepenik rpadiunHoro (JIIOCTPAaTHBHOrO) MaTepiajdy: MPUHIIUMIIOBA CXeMma
yCTaHOBKH — Al, ckiaganbHI KpecleHHs: TerIooOMiHHUK — Al, pemniTka TpyOHa —

Al, xpumka — A2, kpuiika — A2, UTFOCTparlis 10 TEXHIYHOI 171ei maTeHTy — A3.

6. KoHcyJbTaHTH PO31LTIiB IPOEKTY:

[Tpi3Bue, [Tignuc, nata
Pozmin 1HII[IAJIA Ta MOcaaa | 3aBOAaHHSI 3aBIaHHSA
KOHCYJIbTaHTa BHJIaB PUNHSB
KostyHn [.LM.

OxopoHa mparii
OuikyBaHi TexHiko-ekoHoMiuH1 | bokxnan H.C.
MOKa3HUKHU 3aCTOCYBaHHS YCTaHOBKHU

6. laTa Buaayi 3aBnanusa 19 6epe3ns 20___ p.
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JomaTok b

3pa30K 3MiCTy AUIJIOMHOI'O0 TIIPOEKTY

3mict

BICTYII ettt ettt e e e et e e e e st e e e e 11
1 [Ipu3navyeHHs Ta 001acTh BUKOPUCTAHHS YCTAHOBKHM OYHIIEHHS Ta30BUX

BIUIKHIIIIB oo oot e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaa e e e e eaaeeeeeean e e e e eaanaeeeeeanaeeeeeannaaens 12
1.1 ONHC TEXHOTOTTUHOTO TIPOIIECY .vveeeerrrererrresssreeesssreeessresssssseeessseessssseesssssesssseesans 13
1.2 BuOip Tvny TEMI000MIHHHUKA Ta HOT'O MICLIE B TEXHOJIOTTYHIN CXEMI ....c.uveennnen. 14
2 TeXHIYHA XAPAKTEPHCTHKR ... .eerureeeuteernteeeireensreessseessseesseesseesseessseeensseessseessseesseennne 15
3 Onuc Ta oOrpyHTYBaHHS BUOPAHOI KOHCTPYKIIT TEMIOOOMIHHHUKA ....ccvvveeneveennnennne. 16
3.1 Onuc KOHCTPYKIIil, OCHOBHUX CKJIaJAaJIbHUX OJHMHHMIIb TA J€Talel anapara......... 16
3.2 BHOIP MATEPIAIIB ...eeeenerieeeiiieeeereeesiieeessseeeesseeessseeesssseessssesssssseesssssesssssseessssessnnnns 18
3.3 IlopiBHSIHHSI OCHOBHMX MTOKa3HUKIB pO3pOOJIEHOT KOHCTPYKIIIT 3 aHAJIOTaMH....... 17
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Honarox B

3pa30K TUTYJIBHOI CTOPIHKH JTUIIJIOMHOTO MPOEKTY

HAIIOHAJIbHUM TEXHIYHUM YHIBEPCUTET YKPAITHU
“KHIiBCBKHUH NOJITEXHIYHUN IHCTUTYT”
In:keHepHO-XiMiYyHMH PaKyJIbTET

Kadeapa mammu Ta anapariB XiMmivyHUX i HagTONEpepoOHUX BUPOOHUITB

JUILJIOMHUHA NPOEKT

OCBITHBO-KBaJIi(pikamiiiHOTO PiBHSA «OaKagaBp»

3 Hanpsimy migroroBku 6.050503 «MammHoOyAyBaHHS»

3a cneniaabHicTIO: «O0MaHAHHS XIMIYHUX BUPOOHHUIITB 1 T1MIPUEMCTB

OyIiBENbHUX MaTepialliB»

Ha TeMYy: MopepHizanis KOKyX0TpyOHOro Ten1000MiHHUKA

AJId 0OXOJIOJKCHHHA €TAHOTY

Cryaent rpynun  JIH-31 KminagyxoB Banentun KoctssaTnHOBHY

(migmuc)

KepiBHUK npoekTy  KaHJ. TeXH. HayK, JoueHT A.P. CrenaHrok

(mmiammc)

3acBiguyIo, MO Y bOMY JUILIOMHOMY MPOEKTI
HeMae 3al03M4YeHb 3 Mpallb 1HIIUX aBTOPiB 03
BIJIITOBITHUX IIOCWJIAHb.

CryneHt B.K. Kimiamyxos

(i mmac)

Kuis — 2012

45




Honarok I'

3pa3ok «BeTyny» /10 TUNJIOMHOTO MTPOEKTY

Beryn

CydacHi BUpOOHHIITBA HE MOXIIMBI 0€3 Cy4acHUX MaJMB Ta PO3YMHHUKIB, SKi B
CBOIO Yepry, MOTpeOyrOTh SKICHOI CHpOBUHHM. OCOOJIMBOI MOMYISPHOCTI HAOYB SK
BHCOKOOKTAHOBA J00ABKA Y NAJIHBO eTaHOI. Horo BUpOGIAIOTh IIUISXOM 30p0 Ky BaHHS
opraHiyHoi cupoBuHHU. [Ipu BenMKOMY pPI3HOMAHITTI TEXHOJIOTiM Hakalb HE Oararo
BUPOOHUKIB MOKe 3a0€3MeunuTH HEOOXIJHY SKICTh IIbOTO MNPOAYKTYy. ToMy mporec
BUPOOHUITBA MOTPeOy€ MOMIMIIEHHS Ta yA0CKOHaIeHH. ToMy poOoTa € akTyalbHOIO.

Metoro po6oTH € TPOEKTYBaHHS Ta MOJEpHI3aIlid KOXYyXOTpyOHOTO
TEIUIOOOMIHHUKA, SIKUM B JaHIM TEXHOJIOTIYHIM CXEMI1 CIYXXHUTh JJIi OXOJOJKECHHS
eraHony. lle mae 3mory yHHMKHYTH 3a0pyaHeHHs JoBkUDIA. Ilapa mnocrynmae B
MDKTPYOHHI TIPOCTIp, a BOJIA, III0 BUKOPHUCTOBYETHCS JIJIsl KOHACHCAITlT, B TPYOHUH.

B po6oTi HeoOXiHO onucaT KOHCTPYKIIIO TEMIOOOMIHHUKA Ta HOTO OCHOBHUX
CKIAJaIbHUX OJMHHIL Ta JeTajedd, BUOpaTH MaTepiaid JyUisi HOro BUTOTOBJIICHHS,
MOPIBHATH OCHOBHI TOKA3HUKK PO3POOJICHOI KOHCTPYKIIi 3 aHajJoraMu, IMPOBECTH
MaTeHTHI JOCIHIJPKEHHS Ta HaBEeCTH 3axOAu MO OXOpOH1 Tpalll; MPOBECTU
napamMeTpUYHUN PO3PaXyHOK TEMIOOOMIHHMKA Ta PO3PAaXyHKH Ha MIITHICTh OCHOBHHX
JieTajel Ta By3/1iB KOHCTPYKIIIi; HaJaTH PEKOMEHAIlii, 100 MOHTAXY Ta eKCIUTyaTallii
Ta BHU3HAYUTH pIBEHb CTaHIapTH3alii Ta YyHidiKamii TErI00OMIHHUKA; BUKOHATU
TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS MOJIEpHi3allii amapary; po3pOoOUTH KpeCIeHHs
TEXHOJIOTIYHOI CXEMH, CKJIAJaJIbHOIO KPECICHHS TEIUIOOOMIHHUKA, TpyOUyaTKH,
KPUIIKA, TPYOHOT TIIUTH, DIAHTIS.

3aBgaHHs Ha JAMIUIOMHUN NOpoekT ojepkaHo Oepe3ni 2012 poky mig dyac

MpOXOKEHHA nepeaauIuioMHol npaktuku B [TT® HAH Ykpainu.

Ank.
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Homatok /I

3pa30K TUTYJbHOI'O JIUCTA NMOSICHIOBAJILHOI 3aIIUCKH JUIIJIOMHOT0 IMPOEKTY

HAIIIOHAJIBHUHM TEXHIYHUU YHIBEPCUTET YKPAIHU
“ KHIBCBKUM HNOJITEXHIYHUM ITHCTUTYT”

InkeHepHoO-XiMiuyHUI (aKyabTET

Kadenpa mammu ta anapariB XiMiuHux i HadTOonmepepoOHMX BHPOOHHUIITB

Jlo 3axucTy q0mMy1IeHo

3aBinyBau kadenpn

A.M. KopHieHko
(13 29 20 p‘

IHOACHIOBAJIBHA 3AIIMCKA

J10 AUIJIOMHOTO IIPOEKTY

OCBITHBO-KBaJ(hiKAIIITHOTO PiBHS «OaKagaBp»

3 Hanpsimy miaroroku 6.050503 «MammHoOy 1yBaHHs»

3a cneniaabHicTIO: «O0NMaHAHHS XIMIYHUX BUPOOHHUIITB 1 TIMIPUEMCTB

OyIiBENbHUX MaTepialliB»

Ha TeMmy: MoaepHi3alisi KO:KyXO0TPyOHOIr0 TenJi000MiHHUKA

AJIA OXOJIOAZKEHHA €TAaHOJY

Cryaenrt IV kypcey, rpynu JIM-61

KepiBHuk

KoncyabTanTu:

3 OXOPOHH Tpalii

3 EKOHOMIKH

Penensenr

3aika JImutpo OsnekciiioBuu

KaHJ. TEXH. HayK, JoueHT A.P. CrenmaHiok

(mocaza, BUCHE 3BaHHsI, HAYKOBHH CTYIIiHb, IPI3BUILE Ta 1HiLiaIH) (mimuc)

KaH/I. TEXH. HayK, noueHT [.M. KoBTyH

(mocasia, BYEHe 3BaHHs, HAYKOBUIl CTYIiHb, IPI3BHIIE Ta 1HII[aIH) (miamuc)

KaHJ. €KOH. HayK, oueHT K.O. YBapos

(mocaya, BYeHe 3BaHHs, HAYKOBUIl CTYIIiHb, IPI3BHILE TA iHilliaIIH) (miammc)

(mocaza, BUeHe 3BaHHsI, HAYKOBHIl CTYIIiHb, TIPI3BHUIIE TA 1HILiaIN) (miamuc)
3acBiquylo, 10 y [bOMY JTUIUIOMHOMY IPOEKTi HeMae
3aro3U4eHb 3 MPallh 1HIIKX aBTOPiB O€3 BIAMOBITHUX
IMOCHIIaHb.

CryneHt B.K. Kningyxos

Kwuis — 2013
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Honarok E

3pa30K BUCHOBKIB /10 IMIIJIOMHOIO TPOEKTY

BucHoBku

Y IMIUIOMHOMY MpPOEKTI OCBITHBO-KBaJl(PIKaIMHOIO piBHA «OakaiaBp»
«MogepHizallisi KOXyXOTpyOHOTO TEIUIOOOMIHHHMKA JJIi OXOJIOJKEHHS €TaHOJy»
PO3pO0JIEHO TOPUZOHTAIBHUM KOXYXOTPYOHUH TEIJIOOOMIHHUK 3aTOIJIEHOTO THUITY
JUIS OXOJIOJPKEHHS €TaHOMYy.

VY pe3ynapTaTi BUKOHAHHS JMIUIOMHOIO IPOEKTYy OyJI0 3p0o0JIEHO Omuc
TEXHOJIOTIYHOTO TIpoIleCy, BHOpaHO THUI TEIUIOOOMIHHHMKA, OOIPYHTOBAHO BHUOIp
KOHCTPYKILii amapara, MOpPIiBHAHO OCHOBHI MOKa3HUKU PO3pOOJEHOT KOHCTPYKUII 3
aHaJloraMy, MpPOBEIEHO TMAaTEHTHE JOCIIKEHHS, pO3po0JeHO pexkoMeHaauii 3
OXOPOHHU TIpalli, MPOBEIECHO PO3PAXYyHKH, 110 MiATBEPKYIOTH Mpale3/aTHICTh Ta
HAJIMHICTh KOHCTPYKUIi: MapaMeTpU4HUM, JAlaMeTpa ITYyLEpiB, LMJIIHIPUYHOI
oOWvalku, eJMINTUYHOI KpPUIIKH, TPYOHO! PpEeIIITKH, TeIMIoBOi 130yAMii Ta
TiApaBIiyHUM, pPoO3poOJIEHO PEKOMEHMAIll 100 MOHTaXy Ta eKCIulyarailii,
BU3HAYECHO PIBEHb CTAaHJIApTHU3alii Ta YHidikamii, 371HCHEHO TEXHIKO-€KOHOMIYHE
oOTpyHTYBaHHS  MoJiepHiZalii. YacTuHy po3paxyHKIiB BHUKOHAaHO y  MOBI
nporpamyBaHHs Basic.

I'padpiuna yactuna npoexty BukoHaHa y cepemoBuili KOMIIAC 3DV-10 i
BKJIFOUa€E B ceOe TPHUHIMUIIOBY CXEMy YCTaHOBKM — Al, cKiajaibHiI KPECIICHHS:
TEIUIOOOMIHHUK KOXYyXOTpyOHHiI — Al, kopmyc — Al, kpuka miBa — A2, KpHIIKa
npaBa — A2, komuiekTop — A2. JIo ckinagaibHUX KPECiIeHb BUKOHAHO crienudikariii.

3a mepion BHUKOHAHHA POOOTH TOJAHO 2 3asBKM HAa KOPUCHY MO/IEINb,
HampaBjeHl Ha 1HTEHCUQIKAIII0O TPOIECIB TEMJIO0OOMIHY y BHUIAPHHUKY Ta SIKICTb

pOOOTH YCTAaHOBKH B IIIOMY.

Ank
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BriBoabI

B ngunioMHOM 1mpoekte  00pa3oBaTesbHO-KBAIM(DPUKAIMOHHOTO  YPOBHS
«bOakanaBp» «MoaepHHU3aus KOKYyXOTPYOHOTO TEIUIOOOMEHHHMKA IS OXJIAKICHUS
3TaHoJa» Pa3padOTaHO TOPU3OHTAIBHBIA KOXYXOTPYOHBIM TEIJIOOOMEHHUK Jis
OXaJaX/ICHHsI 3TaHOINY.

B pesynbrare BBITIOJIHEHHS] TUIIOMHOTO MPOEKTa OBUIO CIETAaHO ONMUCAHUE
TEXHOJIOTUYECKOT0 TMpolecca, BBIOpAHO THUM HCHApUTENss, OOOCHOBAHO BBIOOP
KOHCTPYKIIMU ammapaTra, OCYIIECTBICHO CPaBHEHHME IOKaszaresjeil pa3paboTaHHOMN
KOHCTPYKIIMM ¥ AaHAJOrOB, OCYIIECTBICHO TMATEHTHBIM TMOUCK, pa3padoTaHO
pPEeKOMEHJalMKu [0 OXpaHe TpyJa, CHAEJNIaHbl pPacueTbl, MOJTBEPXKAAIOIINE
paboTOCIIOCOOHOCTh U HAJACKHOCTh KOHCTPYKIIMH: IMapaMeTPUYECKUi, IuaMerpa
MITYLEPOB,  UWIMHAPUYECKONM oOeYailku, HSJUTMOTUYECKON KpBIIIKUA, TpPyOHOM!
pEIIeTKH, TETIOBOW M30JSIUU U TUAPABINYECKUI, pa3pad0TaHbl PEKOMEHIALUU IO
MOHT@)XXy M OSKCIUIyaTallid, OINpEAeNieH YpOBEHb CTaHAApTHU3AIlMU W yHU(UKAIIH,
OCYLIECTBJIECHO TEXHMKO-3KOHOMUYECKOE OO0OCHOBaHME MojepHU3aluu. Yacrtb
pacyeToB c/enaHa Ha A3bIKe IporpaMMupoBanus Basic.

I'paduueckas gacts BeimosiHeHa B cpene KOMITAC — 3DVI10 u coctout u3
NPUHIUNHAIBHON CXeMbl yCTaHOBKHM — Al, COOpPOUYHBIX 4YepTEeXKEH: HCHapUTENb
KOXKYyX0TpyOuareiii — Al, kopmyc — Al, kpsiika jgeBas — A2, Kpblika npasas — A2,
KoJuieKkTop — A2. K cOOpOoUHBIM uepTexkaM COCTaBJICHBI CTICIU(DUKALIUHN.

3a mepuojJ BHINOJHEHHUS PAaOOTHI MOJAHO 2 3asBKU Ha TOJIE3HYIO MOJEINb,
HaIpaBJeHHbIE HAa HMHTEHCU(PHUKALUIO TPOLECCOB TEMI0OOMEHAa B HCIApUTENE U

Ka4yecTBO pabOThl yCTAHOBKHU B LIEJIOM.

ADK.
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Conclusion

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

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

The graphical part is made in the COMPASS environment - 3DVI10 and
consists of a set of concept - Al, assembly drawings: evaporator shell tube - A1 body
- A1, 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.
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Homatok 7K

3pa3ok kajeHaapHUI IIaH-TPadik HA TUIJIOMHU A MPOEKT

KAJEHJIAPHUM IIJIAH
Ne . Crpox .
s/ Hasga erariB BUKOHaHHS IUIIJIOMHOIO BUKOHAHHs [prmiTka
IPOEKTY eTarniB
IPOEKTY
1 2 3 4
V3romkeHHs TEMH, BUXITHAX JaHUX, BU3HAUCHHS 11.11.11
1 | mxepen indopmartii. OOrpyHTYyBaHHS aKTyaJbHOCTI
IPOEKTY.
[TarentHe nocmimkenns. ®opMyBaHHS 3MICTy 08.11.11
) MoOJIepHi3allii (Ha OCHOBI 3MiHHM TEXHOJIOT14YHO1
CXEMH, KOHCTPYKIIIl anapaTy, MOro eJeMeHTIB,
PEYOBHH).
3 OdopmieHHs Ta OIaHHS 3aIBKU HA KOPUCHY 13.12.11
MOJI€EJIb
Omnuc ycranoBku. Cxema yctaHoBku. Bubip 1 onuc | 14.02.12
4 KOHCTPYKIIii TEII000MIHHUKA. TexHiuna
XapaKTepUCTUKa YCTaHOBKHM, amapary. Jlobip
MaTepiaiB.
[TapameTpruHUil pO3paxyHOK: BU3HAUYECHHS 01.03.12
5 | ocHOBHUX po3MmipiB anapary. Po3paxyHok
T1IpaBIivyHOTO OMOPY arapary
Po3poOka ckinagalbHUX KpECIeHb anapary 1 Horo 14.03.12
6 | cxknamanpHux oguHMLb. J{001p KOHCTPYKTUBHUX
napameTpiB KOHCTPYKTHBHUX €JIEMEHTIB arapaTry
Po3paxynku Ha minHicTh. Po3poOka anroputMmis ta | 04.04.12
7 | mporpam po3paxyHKy.

51




1 2 3

8 | Yrounenns rpadiyHOi YaCTHHH MPOEKTY Ta 18.04.12
crenudikaiin

9 | OGrpyHTyBaHHSI €KOHOMIYHOI JOLIBHOCTI 25.04.12
MOJepHi3aIii

10 | Po3pobOka BUMOT /10 anapara 3 NUTaHb OXOPOHU 03.05.12
nparii

11 | Opopmienns nosicHOBaJIbHOI 3anucku. [lepeBipka 16.05.12
BIJIMOBIAHOCT1 MPOEKTY JIFOYUM HOpMaM 3a 3MiCTOM
1 opopmiteHHs M. [linroToBKa 10 3aXUCTY.
CkuaJieHHs M1aHy BUKJIAJEHHS AOIMOBI/lI, OKPEMUX
MTUTaHb.

12 | [TonepenHiii 3aXUCT MPOEKTY 25.05.12

13 | KoperyBanHs IpoeKTy 3a pe3ysibTaTaMu 31.05.12
MOMEepPEAHbOr0 3axXUCcTy. OTpUMaHHS peueHsii,
BI3UBY. [liAroTOBKA 10 3aXHUCTY

Crynenr J1.0.3aika

KepiBHUK IUIIIOMHOT0 MPOEKTY

(mianuc)

(miammc)

A.P. CremaHok
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Jonarok K

3pa3ok pedepartiB 10 JUNJIOMHOIO MPOEKTY

Pedepar

YK 66.045

MopnepHi3alisi TemI000OMIHHHKA KOKYXOTPYOHOTO Il HarpiBaHHsI €TaHOJY B
TEXHOJIOTIYHIA CXeMl OTpUMaHHS eTaHody: JIMIMIOMHUN TPOEKT OCBITHBO-
kBanmidikauiitnoro piBHa «bakanaBp»/HTVYVY «KIll»; KepiBuuk A.P. Crenaniok. —
K., 2012. — 86 c.: i1. Bukon. — B.K. KninayxoB — biomiorp.: 85 c.

[TosicHrOBaJIbHA 3amMCKa CKJIAAETHCA 13 BCTYIY, 8 pO3AUTIB, BHCHOBKIB,
nepeiniky nocuianb 13 10 HaliMmeHyBaHb. 3arajibHuil o0car poOOTH CTaHOBUTH 86 C.
OCHOBHOT'O TEKCTY, 18 pucyHKiB, 7 TaOauIb 1 4 HOJATKIB.

MeToro NMpoeKTy € MPOEKTYBaHHS 1 Po3poOKa KOHCTPYKINI Ter100OMIHHUKA
NPU3HAYEHOTO JIJIsl HArpiBaHHS €TaHOIy MPOAYKTHUBHICTIO 7 KI/C.

[TocraBnena 3ajaua JOCSITa€ThCs IIISXOM aHATITUYHOTO BU3HAYEHHS IOBEPXHI
TEIJI000MIHY, BHUKOHAHHSM MapaMeTPUYHOr0, TIAPABIIYHOTO pO3pPaxyHKIB Ta
pO3paxyHKIB Ha MINHICT OCHOBHUX BY3JIIB Ta JAeTajed KoHCTpykuli. g
NEPEBIPOYHOTO PO3PAXYHKY (DIIaHIIEBOTO 3’€IHAHHS HABEJEH1 aJrOpUTMIYHA CXema,
TabNULs 11eHTU(IKATOPIB, Ta IPOrpaMa, BUKOHaHa Ha anroputMiuHiii Mol QBASIC.
Bukonano awnamiz pe3ynpTaTiB Ta 3po0JIeHO BHUCHOBKH. HaBeneHo cmmcok
BUKOPHUCTAHOT JIITEPATYPHU.

Po3paxyHKOBO-MOSICHIOBaJIbHA 3alIMCKA MICTUTh CXEMY 1 OIUC TEXHOJIOTTYHOT
CXEMH OTPUMAHHS €TaHOIY Ta ONUC KOHCTPYKIlT KOXYXOTPYOHOTO TEII00OMIHHUKA
JUIsL HarpiBaHHs e€TaHoJy (Aaii TerooOMIHHUK). ['padiyHa YacTMHA MPOEKTY
BKJIIOYAa€ YOTUPU KpecieHHs ¢opmary Al, 1O MICTITh: TEXHOJIOTIYHY CXEMY
OTPUMAaHHSI €TaHOJIy, CKJaJajbHE KpPECICHHA TEIUIOOOMIHHUKA Ta KpECJIeHHSA

CKJIagaJIbHUX OAWHHUIIb Ta I[eTaHeﬁ.

ETAHOJI, TEIIJIOOBMIHHUK, I[TOBEPXHA TEIIVIOOBMIHY,
OBUYAWKA, EJIIITUYHE JIHUIIE, TPYBHA PEIIITKA.
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Pedepar

YK 66.045

MopaepHu3aius KoxxyXxoTpyOHOro TermIo0OMEHHHMKA JIJIsl OXJIaIIEHUs] 3TaHOJa!
JunnomubIit MPOEKT o0pa3oBaTenbHO-KBATU(DUKAITMOHHOTO YPOBHS
«bakanaBp»/HTVYY «KIIN»; PykoBoautens A. P. Crenantok. — K., 2012. — 86 c.: ui.
Ucnomnnurens. — B.K. Knuaayxos. — bubauorp.: 85 c.

[TosicHuTeNnbHAS 3aMMCKA COCTOUT U3 BBEAECHUSA, 8 pa3/ielioB, BHIBOJIOB, CIIMCKA
ccbutok u3 10 HaumenoBanuid. OOt 006beM paboThl cocTaiseT 86 ¢. OCHOBHOIO
TeKcTa, 18 pucyHkoB, 7 TaOnuL U 4 IPUITOKEHHI.

Lenpro mpoekTa SBISETCS NPOEKTHUPOBAHWE M pPa3paboTKa KOHCTPYKIUU
TEMI000MEHHUKA MpeaHa3HAYEHHOTr O TUTSI OXJIXKICHHUSI 3TaHOJIA
MIPOU3BOIUTEIILHOCTBIO 7 KI/C.

[locraBiieHHass UEnb JOCTUTAETCA IIyTEM AHAIUTUYECKOTO ONPEACIICHUS
MOBEPXHOCTH TEIUIOOOMEHA, BBIMNOJHEHUEM THIPABINYECKOTO PACUETOB, a TaKXKe
MPOBEJEHUEM PACUYETOB HA MPOYHOCTH OCHOBHBIX Y3JIOB M AETale€il KOHCTPYKIUU.
Jl1st mpoBepoyHOro pacuera (piIaHIEBOTO COSUHEHUSI MPUBEACHBI AITOPUTMUYECKAS
cxema, Ta0imima — UACHTU(PUKATOPOB W TporpamMma,  BBINIOJIHCHHAs  Ha
anroputMuueckom si3bike QBASIC. BrpinosiHeH aHanu3 pe3yiabTaTOB U CAECIAHBI
BBIBOJIBIL. [IpyBEEH CIMCOK UCITOJIb30BAHHOMN JTUTEPATYPHI.

PacueTHO-NIOsSICHUETIIbHASL 3allMCKA COAEPXKUT OMNUCAHUE TEXHOJOTHYECKOM
CXEMbl TIOJIyYEHHUsI JTaHOJIA M OMNUCAHHWE KOHCTPYKUHUH KOXKYXOTpPYyOHOro
TEMJI000MEHHUKA JIJIST OXJIAXKACHUS dTaHoJa. | paduyueckast 9acTh MPOEKTa BKIIOYACT
yeTbipe ueprexa (opmata Al, colepkalle TEXHOJOTMYECKYIO CXeMy, COOpPOYHBIM

YepTEeX TEIIOOOMEHHHKA U YEPTEKHU COOPOUHBIX €IUHUI] U ICTAJICH.

OTAHOJI, TEIUNIOOBMEHHUK, IIOBEPXHOCTDL TEIIVIOOBMEHA,
OBEUYAUKA, SJIJIMIITUYECKOE JTHUIIE, TPYEHA S PEIIIETKA.
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The abstract

UDC 66.045

Modernization shell and tube heat exchanger for cooling the ethanol: degree
project for educational and qualification "Bachelor" level/NTUU «KPI»; Leader A.
Stepanyk.—, 2012. — 86 p.: silt. The performer. — V. Klinduhov. — bibliogr.: 85 p.

Explanatory note consists of introduction, 8 chapters, a conclusion, a reference
list of 10 items. The total volume of work 86p., 18 figures, 7 tables and 4 appendices.

The project aims to design and development of the design heat exchanger
designed to cool the ethanol capacity of 7 kg / s.

The assigned aim is attained by analytical definition of a heat exchange
surface, by performance of hydraulic calculations, and also by carrying out of
calculations on durability of the reference nodes and details of a design. Algorithmic
schemes, table of identifiers and program are resulted for checking calculation of
flange connections. The program is executed on algorithmic language QBASIC. The
analysis of given is resulted and conclusions are designed. There is list of the
bobliography.

Cash-poyasnietlnaya note contains a description of the technological scheme
for ethanol and a description of the design tubular heat exchanger for cooling the
ethanol. The graphical part of the project includes four drawings Al, containing
process flow diagram, assembly drawing of the heat exchanger and drawings of

assembly units and parts.

ETHANOL, HEAT EXCHANGER, HEAT-EXCHANGER SURFACE,
SIDEWALL, ELLIPTIC BOTTOM, TUBE PLATE.
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Honaroxk 11

3pa3ok o¢opMIIeHHSI IPOrPAMHOT0 PO3PAXYHKY

5.4 PospaxyHor TOBIIHHH CTiHKH DETOHIpE9E0] ofmwaiiks min gieswo

BHYTPIIHEOT0 HAJIHINKOBOTO THCKY

MeTomr pospaxyHEY € BEIHATEHHA TOENIHHH CTIHKH OOHIaHKH, M0 IHAXOJHTEHCE
i JiFF0 EHYTPIIHLOTO THCKY, 13 YPaxXyBaHHAM JOTATKIE HA EOPOZI0 1 IPYIHOCTL

TPAHCTIOPTYBAHHA Ta MOHTAKY.
PospaxyHKOEA cCXeMA 0DHEIAHER HABEJEHA HA PHCYHEY 3.3,
BExigHi DaHi A8 pospaxyHKY:
THCK B cepeqani amapara F, MIla 1,24
PozpaxyaroeEd THCK Py, MITa 1.6;
HiameTp amapata D, M 0.6;
JomycTaMe Hanpy#enad MaTtepiany [o], MIla 540;
Jop#mea TpyD L, M 29
MaTepian crams X 18H10T.
]
P L J
PTITTTIRT e T 1)
W
p

(]

SITESEERSRERT

PracyHOK 5.5 — PozpaXyHEOBA (ReMa DHIHIPHEIHOL O0HIAfKH

ApTopavE [16] =zampomoHOBAHA METONHKA pPO3PAaXyHEKY TOBIIHHH CTIHEH
ODHIAHKH.

PospaxyHKOEEH THCK 0DpagO ¥ BiINOBLTHOCTI A0 NpaBHI DE3MERH TA HANIEHOCTI
poDOTH BCiEl YCTAHOBEH.

JIH31.066723.001 II3

S | Apk Ne doryas IMidnc ‘ﬂa.ma
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O09HCIIOETRCE TORITHHA CTIHEH, MM
_ BD (5.14)
" 2ole-R
e g=0.9 — xoedimicHT MITEOCTI FBAPHOTO MIEA.
TormuEHA ODEIANKH 3 YPAXYEAHHAM IPHOABOK, MM
S=8+C+C,+0C;, (5.15)
e Cy=1mu — mpEOABKA Ha KOMIIEHCAIIID KOPOIHL, MM
G=ur, (5-16)
Ie v=0,05 MM piK — MEHAKICTE KOPO3L,
=20 pOKIE — CTPOK CIIV&DH.
C=012vM — mpEOABKA HA KOMIIEHCAMNY MIHYCOBOMO XONYCKY X0 TOBRITHHH
IMHCTA, 3ATEHEHTE BELT TOBIDHHEH JIHCTA;
C3=hM — TeXHOIOITTHA OPHOABEA, BHIHATACTRCA 3aBOAOM 1 DOB'S3aHA 3
3MIHOK HCTA OpH HopMyBaHH] JETAM.
IIpHiiMacTECA TOBIIHHA CTIHEH S, PEKOMEHOEAHA CTAHAAPTHEM PAIOM 3 METOH
zabe3mede g MIDEOCTL OOHIAHEH.
JlomycTHMHA BHYTPIIHIA HaTHIMKoEHHA THCK. MIla:

o1 ole(5-C-C-C) (5.17)
Lig D+5-C-C,—C, ~

[TeperipaeThca yMOBA MIDHOCTL Pg < P .

Axmo yMoBa He BHKOHYETECH, TO He0OXITHO BHOPATH 1HITY TOBMIHHY CTIHEH abo
BHOpDaTH {HMMHA MAaTepian IHMOHApHIHOI obH=EafKH 2 OUEMHM JONYCTHMEM
HalIpyHEeHHAM.

BHCHOBKH: [0 METOJHKH PpO3PAXYHEY CTBOPEHO MpPOTPaMy PO3PaxyHEY
ABTOMAaTH30BAaHOTO POIPAXYHKY TOBITHHH CTIHKH NEMHAPHIHOI ODHIAHKH M JIEH
30BHIMHLOTO HAHIIKOBOTC THCKY, CEIANeHo ONOK-CXeMy, IporpaMy po3paxyHKY
MOElI [pOoTpaMyBaHHA DBasic, TaOmHDp 1GeHTH(QIKATOpPIE, 3a3Ha9eH]l peIyIETaTH
nporpaMeero pozpaxyHEEY (Homarox b). ToBmTEHA CTIHKH 0DHYIAHEH 0DHPAETHCHE 4 MM,
TIPH AK1H BHKOHYETHCA YMOBA MITTHOCTI.

JIH31.066723.001 I13
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Jogatox b

IporpaMumii po3paxyHOK TOBIIHHE CTIHKHE DEIIHApHIHOL 00HTaiikn
Ha prcyeky b.1 300pa&eHo DIoK-cXeMy 0 pO3pAXyHKY.

i L

|

BEa=swesEs pospaXyEEEN TOENIHER CTiHER 33
foparymoes (5.14), mpEdas0E D0 ToEmEER (5. 16).
Brz=ssessy EREOEIETO0] TOENIEEHE CTIHER
PEIETOPS DOMMeEpEIST 33 Gopaymoes (3.15)

PrcysOK b.1 — hriok-cxemMa po3paxyHKy TOBIIHEH CTIHEH

DHLHEAPHIHEO] 00HT aHER

ApK. Ne doryut

Midnue

JIH31.066723.001 I13
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[Iporpama po3paxyHEY TOBIDHEH CTIHEH OHIHAPHIHOT 0DHIaHKH:

CLS

pR = 1600000
D=1200

sigma = 540000000
fi=29
st=(p*D) /(2 *sigma * fi - p)
PRINT "sr="; sr; "mm"
cl=1

c2=12
s=s1+cl+c2
PRINT "s="; s; "mm"

INPUT "Vvudit vokonavchu tovwunn obuchaykun", s

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

PRM llI“i=“; m; lIPaH
END

InesTH}IKaTOPH po3 AcHeH1 B Tabmami B.1.

Tabmama b.1- Ilepemk inerTHIKATOPIE

HafimeHVEAHEY BETHIHHH ITozEageHER Iﬂ;ﬁq}l_ PoamipHICTE
,I{unqumn THCK ¥ MUETPYOHOMY Py PR IIa
IpocTopl
Jliamerp D D MM
,Em'_r],.rmm{e Halpy&eHHA MaTepiaTy o] sigma IIa
CTIHKH
KoedimieHT MIMHOCT1 3BapHOTO MBa 9 fi
PozpaxyHKOEA TOBITHHA CTIHEH S, ST MM
IIpEHaeKa HA KOMIEHCANIRD KOpo3il C cl MM
IIpEDaEKa HA KOMIICHCAIIIED
MIHYCOBOTD NOMYCKY 0 TORMTHHH C, c2 MM
AHCTA
BHK0HaB9a TORIHHA CTIHKH 5 5 MM
,Hﬂﬁj,rc*r_mm THCE V MUKTpYVOHOMY [7] pd IIa
ImpocTopt

Apx. Ne Aok Midnue ‘ﬂama

JIH31.066723.001 I13
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PesyneTaTH pOIpaxyHEY 33 OpOTpaMON TOBIHHH CTIHEH NHIHJPAIHOT

0DHTaHIHE IpHEEeH] B TAbmam b.2.

Tabmana b.2 — Pe3yabTaTH po3paxyHEY

HafimeHYEAHER BETHIHHH ITozpagennrs | Uncnope 3Ha9eAHET | PoaMipHICTE
PozpaxyHEKOEA TOBIIHHEA CTIHKH Sg 19785606 MM
BeEroHaETa TOEOTHHA CTiHEH 5 3.008565 MM
JlomycTHMEIT THCK B AIapaTi 1 23272147 IIa
IlprinMacThCA BHKOHARTA TOBITHHA CTIHEH 5= 4nM.
Ap.

Ju. | Apx. Ne Aok Midnue ‘ﬂama

JIH31.066723.001 I13
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