Hauionaasuuit rexuivuuii ynisepenrer Yxpaiua
«Kuischxuil mnosirtexmivnuii incruryr
imeni Iropa Cikopeskoron

——-Mitxaiino 3TYPOBChKHI]
s 0P 05 80283,
- 7

NMPOTPAMA
AOAATKOBOIO BCTYNHOro sunpodysanns

AN BCTYITY HA OCBITHLO-HAYKOBY NPOrpaMy miaroTosku aoxtopa dinocodii
«["anysene MammHoOy Xy BaAHHAY

3a cnenianbrictio 133 Nanysese mawnHoOyyBaHHA

[porpamy yxsancHo:
HayxoBo-meToanuHolo KoMmicicio 3a cneuiansyictio 133

[anysese MamMHOOYAYBaAHHS

[Mporoxon Ne 12 sia 17 keitus 2023 p.

Fonosa HMK
gsgﬁ- 7‘ Sipocas KOPHIEHKO

Kuis - 2023



SMICT

[. BATAJIBHI BIHOMOCTT......ooiiiiiieieieee et 3
[II. HABUHAJIBHO-METOJUYHI MATEPIAJIN ....c.ooviiiiiiieeieeeecee e 13

IV. PEUTHHI'OBA CUCTEMA OIIHIOBAHHS BCTVYITHOI'O
BUITPOBYBAHHIS ...t 15

V. ITIPUKJIAJT EK3AMEHALITHOT'O BITETY ..o 16



I. 3AT'AJIBHI BIIOMOCTI

Berynmuuii icuT Ha HaBYaHHS I 3M00YTTS HAYKOBOTO CTYMEHS JOKTOP
¢inocodii cnenianpHOCTI 133 «[amy3eBe MaMHOOY TyBaHH» MPOBOAUTHCS AJI THX
BCTYITHHKIB, SIK1 MalOTh CTYITiHb Marictpa®*.

OcBiTHa mnporpama «['amy3eBe MamMHOOYAyBaHHS» BIANOBiIAae Micii Ta
crparerii KIII iM. Irops Cikopcbkoro, 3a SIKOIO CTpaTeTiuHUM MPIOPUTETOM
yHiBepcuTeTy € (yHaameHTami3amis miarotoBku ¢axisiiB. OcoOIMBOCTI OCBITHBOI
IporpaMy BpaxoBaHI IUIIXOM OOpaHHS BIAMOBIIHUX PO3JUTIB MPOrpaMH BCTYITHOTO
icriuty. IIpoBeneHHs BCTYMHOTO BHUIPOOYBAHHS Ma€ BUSBUTU PIBEHb IMIJTOTOBKH
BCTYITHUKA 3 0O0paHOi JjIsl BCTYITY CHEIIadbHOCTI.

TeopeTnyH1 TUTaHHS BCTYHOTO 1CUTY MOKHA MOJIJIMTH HA YOTUPH PO3JILIH:
1. I'apomexaHivHi mpouecu
2. MexaH14yH1 IpoLecu
3 TemoBi mpoiiecu
4 MacooOMiHu1 po1ecH
5 Komm’rotepu3zoBani nosirpagiyii CUCTEMHU

Po3ginmn MicTATH 3arajbHl MOUTAHHS, BIAMNOBIAL Ha SIKI Ma€ 3HATH KOXKEH
CHEIIATICT B Taly31 iH(pOpMaIiHHUX TEXHOJIOTIH.

3aBiaHHs BCTYNHOTO BUIPOOYBAHHS CKIAHA€Tbcsd 3 11T TEOPETHUYHUX
MUTaHb.

Berynne BumnpoOyBaHHS 31 CHEHIATIBHOCTI MPOBOAUTHCA y (OpMiI YCHOTO
€K3aMEHYy.

TpuBanicTh MATOTOBKU BCTYITHUKA J0 BIAMOBI/I — 2 aKaJeMidHi TOJUHHU.

VY HacTymHOMY pO3iUI MPOrpaMHy HABENEHI JIMIIE Ti TEMHU 3 3a3HAYEHUX
PO3M1UTIB, SIKI CTOCYIOTHCS BUKOHAHHS 3aBJIaHb BCTYITHUX BUIPOOYBaHb.

[ndopmariis mpo mpaBuia NpuiioMy Ha HaBYaHHS Ta BUMOTH JI0 BCTYIHHKIB
OCBITHBOI Mporpamu «l'amy3eBe MammHOOYIyBaHHS» HaBEAEHO B po3aiii «Berym a0
acmipanTypu» Ha BeO-CTOpiHINl acmipanTypu Ta goktopantypu KIII im. Irops
Cikopcbkoro 3a nmocuianssm https://aspirantura.kpi.ua/



*BignosiaHo aon. 2 Po3ainy XV 3akoHy Mpo B1LLY OCBITY BMLLA OCBiTa 33 OCBITHbO-KBa/lidiKaLiHUM
piBHEM cneuianicra NPUPIBHIOETLCA 0o BULLOI OCBITU CTyneHs maricrpa



II. TEMH, IO BUHOCATBHCA HA BCTYITHE BUITPOBOBYBAHHSA

1. I'TJPOMEXAHIYHI ITPOIECH

1.1 OcHoBYM rizpoguHaMiKn

Ponb rimpoMexaHiuHuUX TpoIeciB y XiMmiuHiM TexHonorii. Kmacudikaris Tta
XapaKTepUCTUKa HEOAHOPIMHUX cucteM. Knacudikaris riapoMexaHidyHUX IMPOIECIB.
MarepianbHuii 6aJIaHC T1IpOMEXaHIYHUX TPOIIECIB.

OCHOBHI XapaKTEpPUCTUKHU TOTOKY. Pexumu Tedii.

1.2 Po3jijieHHsI HEOAHOPITHUX CHCTEM

Knacudikariisi HEOTHOPIAHUX CHUCTEM 3a arperaTHUM CTaHOM JUCIIEPCIHHOTO
CepeIOBHIIA Ta TUCTIEPCHOT (a3u.

®di3uyHa MOJIENIb OCAPKEHHS B TOJI1 TpaBiTaliitHuX cuil. MartepianbHuii 6aiaHc
PIAMHHOrO BIACTIMHMKA. TUIOBI KOHCTPYKIll Ta30BUX Ta PIAMHHUX BIJACTIMHHKIB.
ANTOPUTM PO3paxyHKy ra30BHX Ta PIAMHHHUX BIJICTIHHHKIB.

@di3UyHa CyTh MPOLECY OCAJKEHHS B TOJI BIJUEHTPOBHX CHJI Ta MPHUKIAAH
HOro 3acTOCyBaHHS B XIMIUHIN Ta HaQTOXIMIYHIN TEXHOIOTIAX. DaKTOp PO3ALICHHS.
TunoBi KOHCTPYKIli HUKJIOHIB. Amapar 13 3yCTPIUHUMH 3aKPYUYEHHMH MOTOKAMH.
®dizuyHa MOJENb PO3AUICHHS PIIKUX HEOJHOPIAHUX CHUCTEM B TIAPOIUKIOHAX.
dakTtopu sKi BIUIMBAlOTh Ha €QEKTUBHICTH PO3AUICHHS B TIAPOIUKIOHAX.
Hentpudyru s po3auIeHHS CychneH3id BifacTidHoro Tumy. Kiacudikaris
nentpudyr. Lenrpudyru mis posznuieHHs emyibcid. Cenapatop Uisl pO3AUICHHS
piguH. OineTpyroui neHTpudyru. Buznauenss.

1.3 ®inbTpyBaHHA

@di3uyHa CYTHICTh Mpouecy (UIbTpalii ra3oBUX Ta PIAMHHUX HEOJHOPITHUX
cucteM. Tunu GUIBTPYIOUHMX MEPEropoioK /sl (PUIBTPYBaHHS ra30BUX HEOJHOPIAHUX
CUCTEM Ta OCOOJMBOCTI IX 3aCTOCYyBaHHA B XIMIYHIA Ta HaQTOXIMIYHIN
npoMUCIIOBOCTI. KOHCTpyKIIiT pykaBHUX, KEPAMIYHHMX Ta METaJOKEpaMIYHUX (PUIBTPIB
Ta (QUIBTPIB 13 3€PHUCTUM PyXOMUM MapoM. OcoOIMBOCTI PINbTPYBAaHHS CYCIIEH31M.

Tunu ¢inpTpyBanbHUX MaTepialiB Juisl CcTepuii3aiii MoBITPs, iX BHOIp.
PospaxyHok. Amapatypa juisi cTepuIizailii aepariifHoro moBiTpsl.

1.4 llepemimyBaHHs y PiAKOMY cepea0BHIII

®i3uyHa CyTHICTH MPOIIECY MEePEMILTYBaHHS 1 HOTO 3aCTOCYBAaHHS B XIMIUHIH Ta
HadTOXIMIUHIN TexHoyorii. I[HTEHCHMBHICTP Ta €QEKTHBHICT TMEPEMIITyBaHHS.
[TneBMaTH4UHE, UPKYJSIIIIAHE Ta KaBiTallliiHE TEepeMilllyBaHHS. THUIKA MEXaHIYHUX
Mmimanok. [TepemintyBaHHs HEHbIOTOHIBCHKUX piuH. [lops1ok BUOOPY MIIIAJIOK.



1.5 IlceBao3pimKeHHst
®di3u4Ha CYTHICTh MPOIIECY 1 HOro 3aCTOCYBaHHS B XIMIUHIM Ta HA()TOXIMIUHIMI
TexHosorii. Hapectn 0OCHOBHI THIHM Ta30PO3MOAUTBYMX PEITITOK.

2 MEXAHIYHI MPOLIECH

2.1 IoapioHeHHs MaTepiajiB

Teopetnuni ocHOBU TiporieciB mojapiOHeHHs. [loapiOHEHHST Martepialis.
[Tpusnauenns mnporeciB. OCHOBHMM NpUHLUI Tmpoiecy moapioHeHHs. OCHOBHI
dbakTopu mporiecy moaApiOHEHHS: BUTPATH €HEPriil CTYMiHb OAPIOHEHHS.

I'panynomerpis. Bu3HaueHHS CEpeIHBLO3BAKECHOTO PO3MIpPY MaTepiary.
HominaneHa 1 cepenHs crymiHb noApiOHeHHs. Knacudikamiss martepiamiB  3a
KPYHHICTIO Ta (P13UKO-MEXaHIYHUMHU BIACTUBOCTAMMU. [lopiOHEHHS 1 TOMET.

Cnocobu noapiOHEHHs MaTepialiB, iX aHaI3.

[IlokoBi gpobapku. OCHOBHI KOHCTPYKIIi.

[Ipomixkae nmoapioHenHs. Bankosi qpobapku. O61acTh 3aCTOCYBaHHS.

['pyouit momen. birynu. OOnacte 3actocyBaHHs. OCHOBHI KOHCTPYKIIIi.
MoJ10TKOBI, IAXTHI Ta MTHEBMaTU4YH1 MiIMHU. J{e3inTerparopu. KoHcTpykilii 1 OCHOBHI
PO3paxyHKH.

Toukuii Ta cBepxToHkuil nomein. KynpoBi MianHH. OOJacTh 3aCTOCYBaHHS.
OcHoBH1 KoHCTpYKIi. [TpunHIMn po6otu.

Mexaniune coptyBaHHs MatepianiB. Kmacudikariss marepianiB mo KpPYyMHOCTI.
[Tpuznauenns nporecy. Crnocobu kinacuikaili: BiJ MIJIKOTO JO KPYITHOTO 1 HABMAKH.
['poxotuy, ix knacudikamis. 'poxoTH, siKl XUTalOThCA 1 00epTaroThes. JpoTsaHi cuTa, iX
MapkupoBKa. HamiBBiOpailiiiHi TpoXoTH.

3 TEIIVIOBI MTPOLECH
3.1 OcHoBH Temvionepeaayi
Ponp TemnoBux mporieciB B XiMiuHINA Ta HadTOXIMIUHIN TexHoorii. TermoBuit
6ananc. IlpomwmcnoBi Teronocii. CriocoOu oprasizaiiii TEmI000MiHY 31 3MIHOIO
arperaTHoro CTaHy.
Buau termmoBux mporiecis, ix oco0nmuBocTi. OCHOBHE PIBHSHHS TEILIONEpEaadi.
PymriitHa cuna terosux nporeciB. KoedimienTu Termonepeaaydi Ta TeIIoBiAaadl.
TernomnpoBiaHicTs. 3akoH Dyp’e—bio. Temneparypuuii rpamient. Koedirientu
TETUIONPOBITHOCTI.
KonBekTuBHMIA TemooOMiH. Bunu pyxy piauH Ta rasiB (BiibHA Ta BUMYIIEHA
KOHBEKII151). Pexxumu pyxy piuH 1 ra3iB (JiaMmiHapHUM, TypOyJIeHTHH).
TennooOMiH BUIIPOMIHIOBAHHM: (D13U4HI 0COOJIMBOCTI MPOLIECY .
TennooOMIH mpu 3MiHaX arperaTHoro cTaHy. TeruioBingaya MpW KUITIHHI,
KOHJICHCAIlli, TIJIaBJIeHH], TBEPI1HHI.



3.2 HarpiBaHH#1, 0X0JIOAKE€HHS

3HayeHHs HarpiBaHHS, OXOJOMKCHHS, KOHJEHcAIlli MpH peamisarii XiMiKo-
TEXHOJIOTIYHUX Ta Ha(TOXIMIYHMX MpoIreciB. Mexki 3acTOCyBaHHS TeMIepaTryp Ta
BHUOIp BIAMOBITHOTO TEIJIOHOCIS a00 0XO0JIOKYIOUOTO areHTa.

HarpiBaHHs1 BOJSIHOIO Mapor0, JUMOBUMU Ta3aMU, MPOMIKHUMU TEIJIOHOCISIMH,
CJIEKTPUYHUM CTPpyMOM. OXOJIOIKEHHSI BOJIOIO, TTOBITPSIM, JIbOJIOM.

Konnencariis noBepxuena Ta 3Mmimiana. KonaeHcailis maporazoBux CyMiIlIeH.

Knacudikamis temnooominHoi anmapatypu. TemnooOMiHHIKN pEKyepaTUBHOTO
tuny. TemnooOMIHHUKH KOXYyXOTpyOdacTi OJHO- Ta 0araTtoxo/oBi, CHipajbHi,
peOpucTi, macTuHyari Ta iH. TernmooOMiHHA anapaTypa pereHepaTuBHOTO THITY.

OOsiagHaHHA Ta YCTaTKyBaHHsS Jis MPOBEACHHS NPOLECIB O10CHHTE3Y.
Knacudikaris ¢pepmenTaiiitHoro o6yaHaHHs.

Bumorn 10 CTepuUIbHOCTI MPOBEAEHHS THpoueciB OlocuHTe3y. Tumosa
amaparypa Jjsl IiArOTOBKH IMOXUBHUX CEPEIOBUIII.

CrepunizaliiiHi nporeaypu. Y CcTarkyBaHHS JJi MepioanydHoi 1 Oe3nmepepBHOI
CTepHITI3alIii.

Metonu crepuiizaiii TOBITPS TiJ 4Yac KYyJbTHUBYBaHHS MIKPOOPTaHI3MIB.
Amnapatypa Juist cTepuiIizaliii aepaiiifHoro moBiTps.

3.3 BunapioBaHHs

®di3uyHa CYTHICTb TMpOLECY Ta WOro 3acTOCyBaHHA B XIMIYHIM Ta
HaTOXIMIUHIN TexHojorii. BumaproBanHs mijg THUCKOM 1 BakyymoMm. OJHOKpaTHE
BUNaproBaHHA. Cxema OJTHOKOPITYCHOI BUIIAPHOI YCTaHOBKHM. .

baratokpatHe BunapoByBaHHs. CyTHICTb Ta TNepeBard 0araTOKpaTHOIrO
BUNapoByBaHHsA. KoOHCTpykuii BuUmapHux amapatiB 1 iX kiacudikauis. Bumnapsi
anmapatd 3 TMPUPOJHOI0 Ta BUMYIICHOK LHPKYyJsAUiero. ['paitaiiiiHi Ta pOTOpHI
BUIIAPHI anaparH.

3.4 IITy4yHe 0XO0JI0KEHHS

[Tosicautu Pi3uYHY CyTh NEPEHECEHHS TEIJIOTH 3 HHU3BKOIO0 Ha BUCOKHIA
TEeMIIepaTypHUN PiBEHb.

3BopotHui ki Kapuo. XonoauiasHuit KoeQili€eHr.

[Tomipae OXOJIO/IKEHHSI. Criocobu MTOMIPHOTO OXOJIO/IKEHHS.
[TapokomrpeciitHi XOJOAMIbHI YCTAHOBKHU. XO0JIOJIUIbHI areHTH.

['muboxe oxonomxkeHHs. MiHiManbHa poboTa st 3piakeHHs ra3is. CTyneHese
OXOJIO/KEHHS 13 3aCTOCYBAaHHAM MPOMIXKHUX XOJIOAWIBHUX arperaris.



4 MACOOBMIHMUI MPOLNECH

4.1 OcHoBH Maconepeaayi

di3uyHa CyTHICTH Tporiecy maconepenadi. Ctan piBHoBaru. [Ipasuio ¢as.

MarepianbpHuii 6a1aHC MpoIeciB MacooOMIHY 11l abCopOITii.

Macornepenaua B cuctemMax 3 TBepjor ¢azoro. MacomnpoiaHictb. KoedirieHnT
MacOIPOBITHOCTI.

SlBumia TmepeHocy B Ta3OpiAMHHUX CHCTeMax. llepeHoc pedoBHHU B
Oiopeaktopax. TexHONOTII AJIT OTpUMAHHS BOIW OYMIIECHOI Ta BOJIW ISl 1H EKIIIH.
Oco6muBOCTI TPOIIECIB MEPEHOCY KHUCHIO B OlopeakTopax.. Peosoriunai BiIacTHBOCTI
ra30piTUHHUX CUCTEM.

4.2 Abcopoiist i necopOist

@di3U4YHa CYTHICTh IIPOLIECY 1 HOTO 3aCTOCYBAHHS B XIMIYHIN Ta HA()TOXIMIUHIMI
texHosorii. Jlecop6uis. Kineruka npouecy. [IpuHIumoBi cxeMu mporeciB abcopOrii:
MPOTUTEUINHI, TPSIMOTEUIIHI Ta 3 PEHUPKYIISIIIIEIO MO PIIKIM Ta ra3oBiid (asi.

®di3uyHa CyTHICTH Tmpoliecy JnecopOuii. MatepianibHuili OanaHc mpolecy..
Crniocobu rpoBeieHHs 1ecopOiii.

4.3 PexkTudikauis

®di3uyHa CYTHICTh IIPOLIECY 1 HOTO 3aCTOCYBAHHS B XIMIUHIN Ta HA)TOXIMIUHIMI
TexHoJsiorii. a3zoBa piBHOBAara CHUCTEMI piaWHa-TIAp Ui OiHApHHUX CyMILIeH.
[lepionuuna Ta O6e3nepepBHa pektudikarii. [[puHIKIIOB] CXeMU NPOLECIB.

Huctunsiis. OnHokpaTHe BunapoByBaHHs. [IpocTa meperonka Ta neperoHka 3
nederMaitiero, meperoHKa 3 BOJIsIHOIO Maporo.

4.4 ba3oBi KoHCTPYKUil anmapartiB 11 adcopOuii i pekTudikamii

[TniBkoBi kononu. [TpuHiun podotu. Tumnu mIiBKOBUX KOJOH. Pesxxumu poboTu.
['iapoauHaMika IUIIBKOBUX araparis.

Hacankosi kononu. [Ipunnun podotu. Tunu Hacamok. Poboui pesxxumu.

Tapimuacti komonu. Ilpuamun pobotu. OCHOBHI TapuUIKU: KJamaHHI,
KOBITAYKOBI, C1T4aCTI Ta MpoBaibHi. Poboui pexxumu. I’

4.5 Tlpouecu ekcTpakuii B CHCTeMAaX PiiUHA—PiAUHA

®di3uyHa CYTHICTh MPOIECY €KCTPakKilii Ta HOro 3aCTOCYBaHHS B XIMIUHIM Ta
HadTOXiMIYHIN TexHojorii. PiBHOBara B mpolecax ekcTpakiii. MarepianbHHil
Oananc. [TpyHIIMNIOB] cXeMH MPOIIECIB eKCTpaKIlii. ba3oBi KOHCTPYKIIIi €KCTPAKTOPIB.

4.6 Ilpouecu po3urMHEHHS Ta eKCTPAKUil B cMCTeMaxX TBepje TUIo—piauHa
@di3uyHa CYTHICTb TMpOIeCy Ta MOoro 3acTOCyBaHHS B XIMIYHIA Ta
HaTOXIMIYHIN TexHojorii. PiBHOBara, marepianbHuil OajlaHC, KIHETHKa MPOLECY
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po3unHeHHs. [IpuHIMTOBI cXemm TporeciB, amaparypu. CxemHm pO3paxyHKY
amapariB.

4.7 AncopOouis

®di3uyHa CYTHICTh TIPOIlECY Ta MOro 3acTOCyBaHHS B XIMIUHIM Ta
HaTOXIMIUHIN TexHOJOTil. AfcopOeHTH. YMOBH jaecopOirii. MarepiaibHUN OanaHC
nporiecy. [IpuHITUIIOB] cXeMH MpolieciB afacopOliii, anapaTypa.

4.8 IIpouec po3aijieHHs 3 BUKOPUCTAHHAM PO3AiJbHUX MEPeropoioK

®di3uyHa CYTHICTh TpOIleCy Ta HOro 3acTOCYyBaHHA B XIMIYHIA Ta
Ha(TOXIMIYHIN TexHoJsorii. MIKponopHucTi Ta mnojiMepHi mMemOpanu. MemOpaHHe
pPO3AUICHHS pIOWH, Ta3iB, MeMOpaHHE BHUIAPOBYBAHHS. 3BOPOTHIM OCMOC Ta
ynbTpaduibTpanis. Anapatypa s 3I1ACHEHHS MpOIEeCy; amapatd 3 IJIOCKO-
KaMEpHUMH Ta TpyOdaTUMH  (QUIBTPYIOUMMHU  €JeMEHTaMHu, QUIBTPYIOUUMHU
€JIEMEHTaMU PYJIOHHOT'O TUIY Ta OPOKHUCTUMH BOJIOKHAMH.

4.9 Cyuinus

@di3uyHa CYTHICTH MPOIECY CYUIIHHA Ta HOTO 3aCTOCYBaHHSA y XIMIYHIM
TexHoJorii. Crioco6u TemioBoro cymiiHHas. BiactuBocti Bojgororo noBiTps. OCHOBHI
THUIIXA TPOMUCIIOBUX CYIIAPOK.

4.10 Mepepo06JieHHst MoJiMepiB, MJIacTMac i ryMoBuX cymimeii

OcHOBHI BIAOMOCTI MpO TMOJIMEpU Ta IulacTMacd. HamoBHIOBaui Ta
KOMITO3UIIIMHI MaTrepiaid 3 BHUKOPHCTaHHSAM moiiMepiB. OCHOBHI BJIAaCTUBOCTI
TE€pPMOILIACTIB. 3arajbHi BIJOMOCTI PO peoiorito. HbI0TOHIBChKI i HEHBbIOTOHIBCHKI
piauHu. OCHOBHI MapaMeTpu B’S3KO01 Teuii; KpUBI TeYii.

KOHCTpYyKTHBHO-TEXHOIOTTYHE oopMIICHHS porecy 3MIITyBaHHS.
KoHcTpykTHBHO-TEXHONOTIYHE ~ OQOpPMIICHHS ~ TPOIECIB  BAIBIIOBAHHS |
KaJlaHapyBaHHs. ExcTpy3is moniMepHux matepiamiB. KOHCTPYKTHBHO-TEXHOJIOTIYHE
opopMIIEHHST ~ TPOIECy JUTTA Mg TUCKOM. KOHCTPYKTHBHO-TEXHOJIOTIYHE
oopMJICHHSI TIpOIleCY TMpeCcyBaHHA TOJIMEpHUX MaTepianiB. KOHCTpYKTHBHO-
TEXHOJIOTIYHE OQOpPMJICHHSI Tpolecy TepMOGOpMYyBaHHS BHUPOOIB 3 JIMCTOBHUX 1
TUTIBKOBHX TE€PMOILIACTIB. KoHCTpyKTHBHO-TEXHOJIOTIYHE oopMIIeHHS
BUT'OTOBJIEHHS BUPOOIB 3 PEAKTOILIACTIB.

4.11 CyuacHi MeToIM po3paxyHKiB 00/1aITHAHHSA

Knacudikaiiss iCHyrOUMX YHCIOBHUX METOMIB JIOCIHIJKEHHSI HAmNpy»XEHO-
ne(opMOBaHOTO CTaHy MAIIUH 1 00JIaIHAHHS XIMIYHUX BUPOOHUIITB, 1110 3HAXOATHCS
M1 €0 CKIAAHUX CTAaTUYHUX, [IUKIIYHUX Ta TEMIIEPATyPHUX HABAHTAXKCHb.



4.12 KonceTpykuii Ta NpMHIMI POOOTH MAIIMH TA 0012 THAHHS
Knacudikariss yMmoB po60TH MamdH Ta oOJiaqHAHHS XIMIYHUX BUPOOHHUIITB.
CunoBe cTaTUYHE HAaBAHTAKECHHS.

4.13 OcHOBHI cniBBiTHOIIEHHSI MeXaHiKM Ae()OPMOBAHOI0 TBEPAOIO Tijia
I'eomeTpuuni cmiBBigHOIIEHHA. Di3u4H1 criBBigHOIIEHHA. CHiBBIAHOIICHHS
piBHOBaru. I'panuyHi.

4.14 Knacudikauist Ta aHai3 rinore3 Teopiii 000J10HOK

Bubip cucrtemu rinoTes, 1m0 103BOSIOTH MOJIEIIOBATH HEOAHOPIAHUN PO3TOALT
nedopMaiiiii mornepeyHoro 3CyBYy JJIsi MOKJIUBOCTI MOOY/IOBU MaTeMaTUYHOI MOl
pyWHYBaHHS OararolmiapoBUX KOMIIO3UTHUX €JEMEHTIB OOJagHaHHS XIMIYHUX
BUPOOHUIITB.

4.15 OcHOBH YMCJIOBHX METO/IiB PO3PAXYHKIB 00,12 JTHAHHS

OcHoBM  BaplallifHOTO  MIJXOJYy JO BHPIIMIEHHS 3aJad  BHU3HAYCHHS
nedhopMOBaHOTO CTaHy KOHCTpYyKIid. DyHKI[iOHaNIM Ta iX BiacTUBOCTI. Bapiaiis
byHKIIOHATY.

4.16 TeopeTu4Hi 3acaiu MaTeMAaTHYHOT0 MO/IeJTIOBAHHS

Cucremu KOOpAMHAT. 3amuc PIBHAHb 30€pekKEHHS B pI3HUX CUCTEMax
KOOpAMHAT. YMOBU OJTHO3HAYHOCTI.

Metoau po3B’si3aHHS  MaTeMaTUYHUX  MoOJeled. AHAIITUYHI  METOMIU.
Habnuxeni metoau. YucioBi metoau. MeToJ KiHIIEBUX PI3HUIL. MeTod KIHIEBUX
CJICMEHTIB.

4.17 OcHoBu MexaHiku cynijibHux cepeaoBunl (MCC)

INnoresu MCC 1 ix poib mpu po3poOlll MaTeMaTUYHUX Mojesei. 3amaui
MEXaHIKi CyIIbHOro cepenoBuma. KoopaunatHi cuctemu. [loHSATTS BekTopa.
[IpencraBneHHs: BEKTOPIB B NPSIMOKYTHMX 1 KOCOKYTHHMX MPSMOJIHIHHUX
KoopJMHaTax. BusHaueHHs TeH3zopa.

5. KOMIPIOTEPU3OBAHI ITOJIT'PA®IYHI CUCTEMUA
5.1 Ceéimno, meopisa Konpbopy ma KoabOpOoBUIl CUHME3

Pounb cBiTia B nomirpadiuniii ramysi. Teopis koiasopy. Mertoau cuHTe3y
KOJIbOpYy. BUKOpUCTaHHS CBITIOBOTO MPOMEHS AJIsi BATOTOBJICHHS APYKAPCHKUX (HOpM
BIIMOBIHO 110 criocoOy apyky. [lonirpadiune koap0poBiATBOpEeHHS. MeTpoJioris
KoJIb0py. OCOOIMBOCTI CKaHyBaHHS Ta 0OPOOKH OpUTIHAMTIB.
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[Tpuctpoi mepeTBOpPeHHs CBITIOBOTO CUTHAy B EIEKTPUYHUN. SIKiCTb
o pOBAHOTO 300paKEHHS: PO3/iIbHA 3aTHICTh, Jlalla30H ONTHYHUX IIUIBHOCTEH,
MacimTabyBaHHs Ta egekT 300paxkeHHs. OCHOBHM CBITJIOTEXHIYHOTO PO3PAXYHKY
CBITJIOONITUYHUX CHUCTEM.

5.2. YcraTkyBaHHS 10APYKAPCHKUX MPoleciB

CknagasnibHe Ta (QOpMHE YCTaTKyBaHHs, iX pojib 1 npuzHaueHHs. CydacHui
CTaH 1 NEpPCHEKTUBU PO3BUTKY TEXHOJIOTI CKIaJalbHUX Ta (OPMHHUX IPOLECIB
noJirpadiyHoro BUpoOHUIITBA. TexHiKa 1 TEXHOIOT1sI 00pOOKH TEKCTOBOI 1H(OpMAIlii.
Bumoru 10 SIKOCTI TeKCTOBHX (DOpM. Y CTaTKyBaHHS JJI1 MOHTaXa Ta KOIIFOBAHHS.

Enextporpadiuni Qopmui amapatu. AkicTh ouMpPOBAHOTO 300pa)KECHHS:
pO3AUIbHA 3/ATHICTh, Alalla30H ONTUYHUX LIIIBHOCTEH, MacmTaOyBaHHS Ta €(QeKT
300paxeHHs.

5.3 YcerarkyBaHHd ISl BUTOTOBJICHHS IPYKapCbKUX (hopM

Knacudikamis apykapcekux ¢opM, iX mnOpuU3HAYeHHS Ta OCOOIUBOCTI
BUTOTOBIICHHA. Poyb 1 mpusHaueHHs (opmMHOTO YycTaTkyBaHHsS. Ilpuctpoi ms
BUTOTOBJICHHS JIPYKapChbKUX (POPM B 3aJIEKHOCTI BiJ] CIIOCOOY JIPYKY.

OOGnagHaHHS I TPOSIBICHHS €KCIIOHOBAaHUX MaTtepialiB. MOHTa)KHI CTOJIA Ta

BEpCTaTU. YCTaTKyBaHHS [IJIi BUTOTOBJIGHHA (OTOMONIMEpHUX (OPM 3 TBEpPIUX
dboTononiMepu3aiiHuX MaTepialiB.

5.4 IpykapcbKe yCTaTKyBaHHS

[Iponiec npykyBaHHs 1 KJacudikaiis crnocoOiB Apyky. OCHOBH MeEXaHIKU
JIPYKapChbKOTO KOHTaKTy. YMOBHU OTpPUMAaHHs sIKICHOTO BiaOutka. Jledopmariiiini
BJIACTUBOCTI BUTPATHUX MaTepialiB 1 JieKeld. TeXHOJIOTIuHI HaBaHTAXKEHHS TpU
JIPYKYBaHHI 1 TEXHOJIOTIYHO HEOOXIAHUM JUIsl APYKYBAHHS THUCK. 3HAYEHHS TUCKY IS
CTBOpEHHsI cTabumbHOTO Mmapy (apOu. 3miHAa BIACTUBOCTEH Tarmepy BHACIHIIOK
CTBOPEHHSI TUCKY 1 IepeHeceHHs (papOu y npoiieci IpyKyBaHHS.

5.5. YceraTrkyBaHHs 11t OpoIIypyBajibHO-NAJTITYPHUX NPOLECIB

CyTp 1 mpu3HaYeHHS OpolypyBajdbHO-NAMITYpHUX mpoueciB. [lokazHuku
NpPU3HAYEHHSI 1 JIOBFOBIYHOCTI, BHUOIp KOHCTPYKUIi, MaTepiajiB 1 OCHOBHHUX
TEXHOJIOTIYHUX PIIIEHb.

Mexanika pizanss cronu. [lutoma cuia pizanHs.

11



Knacudikamis ¢anpLioBalbHUX MallWH 1 iX MOPIBHAJIbHA XapaKTEPHCTHKA.
HoxoBa ¢anbuoBanpHa cekiig. OcoOMUMBOCTI TEpEeMIllIeHHs] apKylla Manepy B
HOXKOBIH cekIlli. MexaHika HOXKOBOTO (pasIbI[FOBaHHSL..

OCHOBHI BY3JIM Ta MEXaHI3MH HUTKO3MMBHUX MamuH. [lIBeliHi iHCTpyMeHTH.
[Iporec meTaeyTBOPEHHS B Pe3yJbTaTi B3aEMOIii MIBEHHUX 1HCTPYMEHTIB. MexaHi3M
XUTHOTO CTOJIA.

Mexanika nporiecy npecyBaHHs nanepy. Bunu nedopmarriii.

Mexanika nporecy TUCHEHHS. PO3paxyHOK TEXHOJIOTIYHUX HaBaHTaXXCHb MPHU
TUCHEHHI. OCHOBHI BUKOHaBY1 MEXaHI13MHU IPECIB.

Hanilinicth, e(heKTUBHICTD 1 TPOIYKTUBHICTh MOTOKOBUX JdiHIH. [lepcriekTuBu
PO3BUTKY..

5.6 Mexanika nmosirpagiyHux MamiMH-aBTOMATIB

3aranpHa KIacu}ikailis MalIvH 1 IX TEXHIKO-eKCIUTyaTalliiH1 XapaKTePUCTHKH.
MaiHHI TE€XHOJOT1UHI mponecH 1 omepaiii. CTpykTypa nmoOyaoBu Imomirpadgpiaaux
MaiuH. [{ukmoBi giarpamu.

Buxigni 1 xkoMOIHOBaHI UMKJIOBI MEXaHI3MHM. 3ajadi aHajidy 1 CHUHTE3y
uukiIoBux MexaizmiB (LIM). 3arayibHi TUTaHHS AMHAMIKH MAIUH..

3aKOHM TEPIOJUYHOrO pPyXy ULMKJIOBHMX BHUKOHAaBYMX MEXaHI3MIB, iX
kiacudikamis 1 KpuTepii OIIHKH. ['€OMeTpu4HI  BIIACTUBOCTI  OJMHUYHUX
KIHEMaTHYHHX 1 KIHETUYHHUX Jiarpam.

HaBantaxxenns ta nedopmailii BAKOHaBUMX MEXaHI3MiB.
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IV. PEUTUHI OBA CUCTEMA OITHIOBAHHSI BCTYITHOI'O
BUITPOBYBAHHA

1. I[ToyaTkoBUi peUTHUHT a0iTypi€HTA 32 €K3aMEH PO3PaXxOBYETHCS BHXOMISMYH i3
100-6anbHoi mkanu. [Ipu BU3HAUCHHI 3arajbHOTO PEHTHHTY BCTYIHHKA MOYATKOBUN
pEeUTHHT 3a eK3aMeH nepepaxoByeTbes y 200-0anpHy IIKaly 3a BIIIMOBITHOIO
taburero (m.4) .

2. Ha ex3ameHi abiTypi€eHTH TOTYIOTbCA JO YCHOI BIAMOBIAI Ha 3aBAaHHSA
eK3aMEHaLIHHOTO OLIeTy.

KoyxHe 3aBmaHHS KOMIUIEKCHOTO (paxoBOTO BCTYITHOTO BUMPOOYBAHHS MICTUTh
TPH TCOPETUYHI TUTAHHSI.

Koxwne 3 mutanp omiHoeTbes y 20 6amiB 3a TAKUMU KPUTEPISIMHU:

- «BIIMIHHOY, TTOBHA BiAMOBiAb, HE MeHIIe 90% moTpidHOT iHopmarrii — 20-18
0aJiB;

- «J100pe», JOCTaTHLO MOBHA BIAMOBIAL, HE MeHIIe 75% moTpiOHO1 1HpOopMaIii
(mpuIycTUM1 HE3Ha4YHI HETOYHOCTI) — 17-15 Garis;

- «3aJI0BUIBHO», HEMOBHA BIJIMOBiAb, He MeHIIe 65% mnoTpiOHOoI 1HDOpMaIii
(BIZTIOB1Ib MICTUTD MEeBHI HeoMikn) — 14-13 Garti,

- «3aJI0BUIBHO», HEMOBHA BIJNOBiAL, He MeHIIe 60% moTpiOHOI 1HDOpMaIii
(BIZTIOB11b MICTUTD IEBHI HEJIOIIKK) —12 GaltiB;

- «JIOCTaTHBO», BIJMIOBI/Ib HE BIJMOBI/Ia€ YMOBAM J10 «3aJI0BUTbHO» — () OasiB.

3. Cyma 0OariB 3a BiJIOBIiZI Ha €K3aMEHI MEPEBOAMTHCS 10 €K3aMEHAIIMHOI OIiHKA
3T1THO 3 TAOJUILEIO:

baan Oninka
100...95
94...85
84...75 3apaxoBaHO
74...65
64...60
Menuie 60 He 3apaxoBano
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V. IPUKJIA] EK3AMEHAIIMHOI'O BLIETY

®opma Ne H-5.05

HaunionanbHuii TeXHiYHUIT yHiBepcUuTeT YKpaiHu

«KniBcbknii nojirexniynuii incrurtyt imeni Iropst Cikopcbkoro»

OCBIiTHIl CTYIIHb
CremiaipHICTh

HaBuanpHa qucruruiina

(moBHE HaliMEHYBAaHHS BUILOTO HABYAIBHOIO 3aKJIA]Ty)

0okmop ¢hinocoghii

133 I'any3zeee mawuunooyoyeanns

(Ha3Ba)

Jlooamxkosuii scmynnuil icnum

EK3AMEHAIIMHUI BLIIET Ne

1. HHumannsa 1

0 I Bapianm 6ionoeioi na numanmus 1

0 2 Bapianm 6i0noeioi na numanmus 1

0 3 Bapianm 6ionoeioi na numanus 1

2. Ilumanns 2

0 I Bapianm 6ionoeioi na numanms 2

0 2 Bapianm 6i0noeioi na numanus 2

0 3 Bapianm 6i0noioi na numanms 2

3. lumanns 3

o I Bapianm 6i0no6ioi na numanmus 3

0 2 Bapianm 6i0nosioi na numanus 3

0 3 Bapianm 6i0no6ioi na numanmus 3

4. [lumanns 4

0 I Bapianm 6i0nogioi na numanius 3

0 2 Bapianm 6i0nogioi na numanms 4

0 3 Bapianm 8i0nogioi na numanus 4

5. IHumanns 5

o I Bapianm 6i0nogioi na numauus 5

0 2 Bapianm 6i0noioi na numanus 5

0 3 Bapianm 8i0nogioi na numaHus 5

3aTBEPIKEHO

["apaHT OCBITHBOI IpOTrpaMu

Kwuis 2023

SApocnas KOPHICHKO
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PO3POBHUKMU:

Apocrnae KOPHIEHKO, 0.m.H., npog., 3a8idysay kagedpu
MAWUH i anapamie XiMiuHux ma HaghmoximivHux
supobruyme, IXD

Bonooumup CIBELIbKHUHU, x.m.n., npog., npogpecop
Kagheopu XiMiuH020, NOJIMEPHO20 MA CUNIKAMHO20
Mawurooyoyeauns, IXD

Anopiu CTEIIAHIOK, k.m.H., 0oy. doyenm Kagheopu Mauiun

i anapamise XiMiuHux ma Hagmoximiunux eupooHuyms, IXD

Onekcanop COKOJIbCHhKHU, k.m.n., oouy. ooyenm
Kagheopu XiMiuH020, NOJIMEPHO20 MA CUNIKAMHO20
Mawunooyoyeanns, IXD

Bixmopia MEJIBHUK, 0.m.n., npog., 3a6ioyeau xageopu
biomexniku ma indxcenepii, ®bT

Jlioomuna PYKUHCHKA, k.m.H., 0oy. ooyenm xageopu
biomexniku ma indxcenepii, ®bT

Muxona 3EHKIH, 0.m.n., npog.,s.0. 3a8idysaua xagpeopu
Mawun ma azpe2amis noyicpagiunozo supoornuymea, BIII

IOpin IIOCTAYVK, k.m.u., Ooy. doyenm kagheopu mauiun
ma azpezamie nouiepaghiunoco eupoonuymea, BIII
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