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BCTYII

[Iporpama ¢axoBoro icnuTy Bu3Ha4ae GopMy Opranizaiiii, 3MiCT Ta OCOOIUBOCTI MPOBEIACHHS
BCTYITHOTO (paxoBOT0 iICIUTY Ha OCBITHBO-TIPOQECiiiHY Tporpamy miAroTOBKH MaricTpa «[HXUHIpUHT
Ta KOMIT IOTEPU30BaHi CHCTEMHU NPOEKTYBAaHHS I1HHOBAI[IfHOrO Tally3eBOro OOJaTHAHHS» 32
cremianpHicTEO G111 Mamuuooynysanus, cremianizamis G11.03 TexHomoriydai MamwHU Ta
oOJaiHaHHS.

Meroto mporpamu (axoBOro iCHHTY sl BCTYIYy Ha OCBITHBO-TIpo(eciiiHy mporpamy
HiATOTOBKU MaricTpa «[HXHHIPUHT Ta KOMIT IOTEPU30BaHI CUCTEMH MPOEKTYBAHHS 1HHOBAIIIHOTO
rajgy3eBoro obOmagHaHHsS» 3a crneuianbHicTIoO  G11  MamumHoOyayBaHHS, — Crerianizamis
G11.03 TexHoJOr14HI MallTMHU Ta 00JIaTHAHHS € IepeBipKa HAOYTTsI BCTYITHUKOM KOMIIETEHTHOCTEH
Ta pe3yJabTaTiB HABUYaHHSA, IO BHW3HAYEHI CTAHJApTOM BHINOI OCBITH 3a crnemianbHicTio G11
Mamuno6yaysanns, cremiamizaiis G11.03 TexHonoriyHi MamuHA Ta OOMaJHAHHS IS JPYroOro
(MaricTepchKoro) piBHS BUIIO1 OCBITH.

1. OCHOBHHWM BUKJIAJL
1.1. lepenik Tem, AKi BUHOCUTbCS Ha (axoBHii icIUT

[ToBHHMII IEpeITiK TeM, SIKi BAHOCATHCS Ha BCTYITHUHM (PaxOBUI iCIIUT AJISt BCTYITY 32 OCBITHBO-
npodeciiinoro mporpamoro (OIIIl) «lHXUHIPUHT 1HHOBAIIHHOTO Taxy3€BOro OOJIaAHAHHS
MiAroTOBKHU MaricTpiB cnenianbHocti G11 MammnoOynyBanss, cnerianizanis G11.03 Texnonoriuui
MAIlMHH Ta 00JIaHAHHS.

Baox 1

Po3nin 1 Tigpomexaniuni mpouecu. Posib riipoMexaHiyHMX MpOLECIB B XIMIYHIN
Ta HadToXiMiyHIA TexHomorisx. Knacudikamis, xapakTepucTuka HEOIHOPIAHUX cucteM. ba3oBi
TipOMEXaHIYH1 TPOIIECH.

Tema 1.1 OcHoBu riapoaunamiku. OCHOBHI XapaKTEpUCTUKU MOTOKY. Pexumu Teuii.
[TosicHuTn piBHAHHSA HEPO3pPUBHOCTI. BuBecTn piBHSHHA pyxy Ta piBHAHHA Hag'e-Ctokca.
HbIO0TOHIBCBKI Ta HEHBIOTOHIBCHKI PiTUHM. [IOSICHUTH YTBOpEHHS MOTPaHUYHOIO wLIapy. AHai3
piBHaHb Hap'e-Ctokca MeTomamu Teopili NOAIOHOCTI. Y3aranbHEHI (KpUTepiajbH1) PpIBHSHHS
rigpoarHaMiki. OCHOBM T1IpoauHaMiky 1BO(}a3HUX MOTOKIB. (Di3MKO-XIMIYHI 3acajd MEXaHIKH
JIMCTIEPCHUX CHUCTEM.

Po3nin 2. Po3niienHss HeomHopinHux cucrem. HaBectu kmacudikaiito HEOTHOPIAHUX
CHCTEM 3a arperaTHUM CTaHOM JHCIIEPCIHHOTO CepeOBHUINa Ta JUCTIEPCHOT (a3H.

Tema 2.1. Po3aiieHHsI HeOAHOPITHUX CHCTEM B MOJi cui TskKiHHA. Dizuyna Mojenb
OCa/PKEHHsS B IO rpaBiTaliiHux cui. Buectu audepenuiiiHe piBHAHHS OCIAaHHS B MOJI CHJI
TsoKiHHA. Ofiep)kaTH KpuTepianbHe PIBHSAHHSA JJIS pO3PaxyHKY IIBUAKOCTI OCIJaHHS METOIOM Teopii
nonibHocti. [losicHuTH i3MYHY CYTh CTHUCHEHOTO OCIJaHHS B PIAUHHUX BIACTIHHUKAX.
MarepianbHuil 0anaHC pIAUHHOTO BIACTIMHMKA. THIMOBI KOHCTPYKIIi Tra3oBUX Ta PIAMHHUX
BIJICTIHHUKIB. AJITOPUTM PO3PAaXyHKY ra30BHX Ta PIIMHHUX BiACTIHHHKIB.

Tema 2.2. Po3aijieHHs1 HEOJHOPIAHUX CHCTeM B MOJIi BigueHTpoBUX cui. DizuyHa cyTh
MPOIIECY OCA/HKEHHS B TIOJ BIJNIEHTPOBUX CHJI Ta TMPHUKIAIXA HOTO 3aCTOCYBaHHSA B XIMIUHIN
Ta HaTOXIMIYHIN TeXHONOTIsAX. BuBectn audepenitiaapHe piBHIHHS OCITaHHS B TIOJTI BIAIIEHTPOBUX
cuit. OniepkaT KpuTepiaibHi 3a71€KHOCTI 711 BU3HAUEHHSI IIBUAKOCTI OCITaHHS TBEPAMX YaCTHHOK
B T0JI1 BIAEHTPOBUX ciil. IIOpIBHATH MIBUIKOCTI OCITaHHS TBEPAUX YACTHHOK B IpaBiTalliiHOMY Ta
BiILIEHTpoBOMY ToJi. BuBectn moaugikoBanuit kpurepiit Apximena. ®axkrtop posauienHs. Tumosi
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KOHCTPYKLIi IUKIOHIB. Amapar i3 3yCTPIUHUMH 3aKpy4eHUMH MOTOKamMH. Di3udyHa MOIENb
PO3IUICHHS PIIKUX HEOAHOPITHUX CHCTEM B TiIponukioHax. akTopu sKi BIULIMBAIOTh Ha
e(eKTUBHICTh PO3JAUICHHS B rigpouukioHax. OOmacte 3actocyBaHHs. OCHOBHI KOHCTPYKITii
TiIPOUUKIIOHIB. MeToauKa po3paxyHKy TiIponukiIoHiB. LlenTpudyru mis po3aiuieHHs cycreH3in
BifcriiHoro Tumy. Kmacudikanis unentpudyr. Marepiansuuii O6anmanc nentpudyru. Busectu
dbopmyny mist pakropy po3aiaeHHs. OOrpyHTYBATH IMapaMeTpH, K1 CYTTEBO BIUTMBAIOTh Ha (aKTop
po3aineHHs. BuBim piBHSHHS TOBEpXHI po3aiuieHHs B Oapabani neHTpudyru. BusHaueHHs
CEpeTHBOr0 Ta BHYTPINIHBOTO pajaiycy Immapy ocany B Oapabani mneHtpudyru. OcobmuBOCTi
KOHCTpyKLii Oapabany ueHTpudyru. TumoBi KOHCTPYKIIi UEHTpUPYr BIACTIHHOTO THITY
nepioguuHoi Ta Oe3mepepBHOi 1ii. LlenTpudyru mis posnineHHs emynbciii. CemapaTopu s
po3aiieHHsT piguH. Po3paXyHOK MNPOAYKTHBHOCTI MEPIOJAUYHOTO Ta OE3MEepepBHOTO IMPOIECY
neHTpudyryBanss. [lopsaok po3paxyHKy BiaCTiHHUX HeHTpUYT. PinbTpytodi nentpudyru. Buzna-
YeHHS PYLIHHOI CHIH TIporecy Y GuIbTpyrounx neHTpudyrax. TUNIOBI KOHCTPYKIIT (UIBTPYIOUUX
ueHTpudyr nepioguyHoi Ta 6e3nepepBHOi Ail. Ilopsaok po3paxyHKy GUIBTPYOUHX HEHTPUQYT.
BuBecTu 3a1exHOCTI OCHOBHUX BUTPAT HOTYKHOCTI LIEHTPU(DYT B IMyCKOBH Ta poOouuii nepioau.

Tema 2.3. Po3niieHHst HeogHOPiTHUX cucTeM MeToAoM (inbTpanii. Pi3uyHa CyTHICTH
nporiecy GiabTpariii ra30BUX Ta PiAMHHUX HEOAHOPIAHUX cucTeM. Tunu QibTpyrounx Ieperopoiox
Uit (piTbTPYBaHHS Ta30BHX HEOJHOPIAHUX CHCTEM Ta OCOOJIMBOCTI iX 3aCTOCYBaHHS B XIMIUHIN Ta
HadTOXIMIYHIN mpomucinoBocTi. KOHCTpPyKIii pyKaBHHUX, KepaMiYHMX Ta METaJOoKepaMiyHUX
¢GinbTpiB Ta QUIBTPIB i3 3epHUCTUM pyXxoMHUM miapoM. OcoOiauBOCTI (PiTbTpyBaHHS CyCHEH3IiH.
dakTopu, SKi BIUIMBAIOTh Ha MBUAKICTH (inbTpanii. BuBeaenns audepeHuiiHoro piBHIHHS pyxy
piAMHY, 1110 HE CTUCKYETHCS B IOpax ocajy. BuBesieHHs OCHOBHOTO piBHSAHHS (QinbTpauii. BuBenenus
KpUTEPIambHOI 3aleKHOCTI IS mpouecy ¢inpTpanii. BusHaueHHS eKBIBaJEHTHOIO AiaMeTpy MHop
ocany. [lepeTBopeHHSI OCHOBHOTO PIiBHAHHS (PUIBTPYBaHHSA NPU MOCTIHHOMY THCKY Ta TOCTIHHIN
mBUAKOCTI. THUITOBI KOHCTPYKLIT (LIBTPIB NEPIOAUYHOI Ta Oe3MepepBHOI A1l 3 PI3HUMHU crioco0aMu
dopmyBanHs pyuriitHoi cunu. [Topsgok po3paxyHKy razoBux ¢iibTpiB Ta QUIBTPIB Ui CyCHeH31H
Oe3nepepBHOI il (CTpiukOBOro Ta GapaGaHHOTO).

Tema 2.4 IlepemimryBanHsi B piguHHOMY cepenoBumi. @i3uyHa CYTHICTH MpOLECY
NepeMillyBaHHs 1 MOTro 3aCTOCYBaHHSA B XIMIYHIM Ta HaQTOXIMIYHINA TeXHOJOrii. [HTEeHCUBHICTH
Ta epekTUBHICTh nepeMinryBaHHs. [lepeTBopenns kpurepiiB PeitHonbca Ta Eitnepa s mimmanok.
BuBeneHHs 3a1€KHOCTI A1 pO3paxyHKY BUTPAT MOTY>KHOCTI JIJIs1 MIILIAJIOK B ITYCKOBHM Ta poOounit
nepiongu. [lHeBMaThuHe, UUPKYIAIIAHE Ta KaBiTallliHE TMepeMilllyBaHHS. THMH MeXaHIYHUX
Mimanok. IlepeminryBaHHsI HEHBIOTOHIBCKUX piiuH. [lopsaok BUOOpy MillIanok.

Po3nin 3 IlceBno3pinxeHns.

Tema 3.1. ®i3uyHa CyTHICTH IpOIECY 1 HOro 3acTOCyBaHHS B XiMiuHIM Ta HadTOXIMIUHIN
TexHojorii. ['igpoauHaMiuHl OCHOBM IIpoliecy IceBro3pimkeHHs. KpuBa mceBno3piKeHHs.
BusHadeHHsT IIBHIKOCTEH TIMOYATKy TICEBAO3PIKEHHS 1 TO0YaTKy BHHOCY. Buam cTpyKTyp
MICEeBI03P1KEHOT0 Mapy. Po3paxyHOK TiipaBiigyHOrO OMOpY B MceBa03pipkeHoMy miapi. [lopsimok
pPO3paxyHKy amapary i3 MCEeBA03pIKEeHUM IapoM. HaBecTH OCHOBHI THIHM Ta30pO3MOILTBYMX
PEIIITOK.

Po3znin 4.1. TeoperuuHi ocHoBU mponeciB noapiOHeHHs. I[logpiOHeHHs MartepiaiB.
[Tpusnauenns nporeciB. OCHOBHMI MpUHIUN Tpolecy noApiOHeHHS. OCHOBHI (hakTopu mpoliecy
NOpiOHEHHS: BUTPATH €HEprii CTYMiHb NOAPIOHEHHS.

Tema 4.2. ID'panynomerpis. BusHaueHHS CepeqHBO3BAXKEHOTO PO3MIpY Marepiaiy.
HowminanbHa 1 cepenns cTymninb noapiOHenHs. Kinacugikaiiis marepiaiiB 3a KpyIHICTIO Ta (i3HKO-
MEXaHIYHUMU BIACTUBOCTSAMU. [loapiOHEHHS 1 ToMe.



Tema 4.3. Cnocobu mnoapiOHeHHs MarepiaiiB, iXx aHaimi3. PoGota Ta NOTYXHICTh
noapiOHeHHs. Tpu Teopii moapiOHEeHHs, iX aHaIi3 1 MOMJIMBOCTI 3aCTOCYBaHHS. 3aCTOCYBaHHS
00'eMHOi Teopii I pO3paxyHKy TOTYXXHOCTI IIOKOBOi japoOapku. [loTykHICTh mporecy
noapioHeHHsa. Hanpyxenuii cran TBepAoro tiia. @opmyrna noTy>KHOCTI MOAPiIOHEHH 1 11 aHami3.

Tema 4.4. Ilonepenne noapioHeHHs. [I{okoBi npobapku. OcHOBHI KOHCTPYKIii. KyT 3axBary.
Yuciio 06epTiB, MPOAYKTUBHICTD, MOTYKHICTh. KoHycH1 npobapku. O6macts 3acTocyBanHs. OCHOBHI
KOHCTPYKLIi MAIIIMH 3 KPyTUM KOHYCOM Ta 'pUOOBUAHOIO roJ0BKOK0. OCHOBHI TapaMeTpU KOHYCHHUX
npobapok 3 KpyruM konycom. Kyt 3axBary. Uucno o6epriB. [IpoxykTuBHicTh. [loTyxHicTh. OCHOBHI
napaMeTpu ApoOapoK 3 MOJIOTUM KOHYCOM, TPHOOBUIHOIO TOJIOBKOI0. Unciio o0epTiB ( MakcuMaabHE
1 ontTuManbHe ). [IpolyKTUBHICTB, TOTYKHICTb.

Tema 4.5. Ilpomixkae moapioHeHHs. Bankoi npobdapku. Oo6macte 3actocyBaHHs. Kyt
3axBaTy. CIiBBITHOLICHHS MIX PO3MipaMu mopiOaroBaHOro MaTepiany i BajkiB. [IpogyKTUBHICTb.
MaxkcumanbHe uncio o0eprtis. [loryxHicTs. MonoTkoBi npodapku. Obnacts 3actocyBanHs. OCHOBHI
KoHCTpYKIii. Teopis po6oTH MOJI0TKOBOI Apobapku. Po3paxyHnku napamerpiB ApoOapKu.

Tema 4.6. I'py6buit nomen. birynu. OOmacte 3acrocyBaHHs. OCHOBHI KOHCTPYKIIi.
CriBBiTHOMICHHS MIXK PO3MipaMH OAPIOIIOBAHOTO MaTepiary i po3mMipaMu KOTKiB. Uucino o6epTiB mpu
obOepranHi KOTKiB 1 wdamr. Pi3Hi Merogm po3BaHTaxeHHs OiryHiB. IloTyXHICTH TpHBOLY,
OPOAYKTHBHICTb. PonukoBi miuuau. [lpuHimnu poGotu 1 001acTk 3acTocyBaHHS. THIM POJIMKOBUX
KUTBLIEBUX MIIMHIB: 3 IIEHTPOODKHUM HATHCKOM Ha POJUKU Ta Kymi. bymoBa, poborta Ta meski
napaMeTpHYHi 1 CHIIOBI po3paxyHKU. MOJIOTKOBI, IAXTHI Ta MHEBMATUYHI MJIMHHU. J[e3iHTerparopu.
KoHcTpyKIIii 1 OCHOBHI PO3paxyHKH.

Tema 4.7. Toukuii Ta cBepxToHkHi momen. KynpoBi MamHu. O6nacTe 3acTOCYBaHHS.
Knacudikaniss MIuHIB, IX OCHOBHI KOHCTPYKIIii. MiuHM ofHOKaMepHi Ta GaratokamepHi. Yucio
00eptiB MimHIB. [IpoAyKTUBHICTS. AHaII3 PIBHAHHS JJIS1 BUZHAYEHHS POJXYKTHBHOCTI. 3aMKHYTHHA
LUKJT poOOTH KyJIb0BOro miiHa. CTymiHb 3aBaHTa)XEHHS METIOYUMH TUIaMHU 1 ONITUMajbHI YMOBU
po6otu mumHIB. IloTyxHicTs. Bibpomnuun. O6nacts iX 3acrocyBaHHA. OCHOBHI KOHCTPYKIIII.
MeToau po3paxyHKiB OCHOBHUX THapaMeTpiB (HMOTYKHICTh, OMOPH, AebanaHcu). MIIMHU KOJOiIHI.
OcHosHi Buau. KoncTpykTuBH1 0co6iuBocTi. [Ipunimn poOoTH.

Tema 4.8. Mexaniune copTyBaHHs MarepiaiiB. Kmacudikariss marepiaiiB 1Mo KpyITHOCTI.
[Tpuznayenns npouecy. CrnocoOu knacudikaliii: Bii MUIKOTO 10 KPYIHOro 1 HaBMakW. I'poxoTH,
ix kiacudikanis. ['poxortu, ski XuTaroThes 1 obepratoThes. JpoTsHi cuta, ix Mapkuponka. KKJ]
rpoxora. MeTtoau BH3HAUYEHHS MPOAYKTUBHOCTI TpoxoTiB. ['mpamiiiHi rpoxotu. Yucna oOepris
B 3JIKHOCTI Bl HampsAMKYy pyxy warepiamiB. IloTyxHIiCTh 1 HpoayKTHBHICTH. KoHCTpyKIil
THpaliifHuX rpoXoTiB. ['OpH30HTAIBHI IPOXOTH Ha MOXWJIMX THYYKUX CTiiikax. Yucino oOepriB
B 3QJIEKHOCT1 BiJl HApPsSMKY pyXy Marepiany. BpiBHOBaXkKyBaHHS IpoXOTiB. PO3paXyHKH T'HYYKHX
ctifiok. IloryxkHicte npuBony. Po3paxyHku nponyktuBHOCTIL.IHepiiiiHi rpoxotu. Hampasnenuit
Ta HeHarnpasJeHui nedanancu. Po3paxyHku nedananciB Ta npykuH. [IoTyKHICTb 1 TPOAYKTUBHICTD.
HanisgiOpartiitHi rpoxoTu.

Baox 2

Po3ain 1. TenuoBi mpouecu. Ponb TeroBux mporeciB B XiMidHIM Ta HadTOXIMIYHIN
texHojorii. TeroBuii 6anmanc. [lpomuciosi Terionocii. Crnocobu oprasizamii TemI000MIiHY
31 3MIHOIO arperaTHOro CTaHy.

Tema 1.1 OcHoBu TenJionepenayi. HaBectu ocHOBHe piBHSHHS Teruionepenayi. Pymiiina
CHJla TeIUIOBUX TmpoueciB. OOYMCIEHHS CepeAHbOl pI3HHII TeMIeparyp i MpsSMOTOKY,
MepPEeXpecHOTo Ta 3Mimanoro Toky. KoediiieHTu Tenionepenayi Ta TeIIOBI A,
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TemnompoBignicte.  3akoH  Dyp'e.  Koedimient  TemnonpoBigHocTi.  BuBeaenus
nudepeHIifHOrO PIBHSAHHA HECTAI[IOHAPHOI TEeIJIONPOBIMHOCTI. TOYHI pO3B'SI3aHHS PIBHSHD
CTaIllOHAPHOI Ta HEeCTaIllOHAPHOI TETUIONPOBIAHOCTI. TermioBe BUIPOMIHIOBaHHSI.

KonBekTuBHMI TeruiooOMiH. BuBeneHHs audepeHUiHHOrO pIBHSIHHA KOHBEKTUBHOTO
teriooOminy. CrijbHEe pPO3B'A3aHHS PIBHAHb TiAPOAMHAMIKM Ta KOHBEKTHBHOTO TEIUIOOOMIHY
MerogamMu Teopii momiOHocTi. TemoBimmada. 3akoH Herotona. OpjepkaHHS KpPUTEPIaIbHOTO
PIBHSIHHSI KOHBEKTUBHOTO TEIJI000MiHY. TertoBinaya B HCHbIOTOHIBCHKUX PiAMHAX.

TemooOMiH TpU 3MiHAX arperaTHOro craHy. TemoBifmaya Mpu KUIiHHI, KOHJEHCAII,
TUTABJICHHI, TBEPIiHHI.

TennooOMiH 3 3epHucTUMH Imapamu 1 Hacagkamu. Kpurtepii bio, ®yp'e. bezpo3mipHa
TeMIeparypa.

Tema 1.2 HarpiBaHH#, 0X0JI0/I>KEeHHs1, KOH/IeHcAalisl. 3HAYCHHS HArpiBaHHs, OXOJIOKEHHS,
KOHJeHcalii mpu peamizamii XiMIKO-TEXHOJOTIYHMX Ta HadTOXIMIUHMX mporeciB. Mexi
3aCTOCYBaHHS TEMIEpATyp Ta BUOIp BIAMOBIIHOTO TEILIOHOCIS 200 OXOJIOKYIOUOT0 areHTa.

HarpiBanHd BOJSHOIO Mapor, JTUMOBUMH TIa3aMy, MPOMDKHHMH TEIUIOHOCISIMH,
SJIEKTPHYHUM cTpyMOM. OXOJIOKEHHS BOJIO0, IOBITPSIM, JIBOJOM.

Konnencanis mosepxHesa Ta 3Minrana. Konjencartisi mapora3oBux cyMmimei.

Knacudikanis TternnooOMiHHOI amapatypu. TemiooOMiIHHUKH PEKYNEepaTUBHOTO THILY.
TennooOMIHHUKHA KOXYXOTpyOuacTi OJHO- Ta 0araroxojoBi, cHipalibHi, peOpUCTi, MIACTHHYATI
Ta iH. TemmooOMiHHA amaparypa pereHepaTuBHOTO TUIy. BU3HAYEHHS ONTUMAlIbHUX HIBHIKOCTEH
TETUIOHOCITB Ta KiHLIEBUX MEPETaiB TEMIIEpaTyp. AJTOPUTM PO3paxyHKY TEIIOOOMIHHO]I anaparypu
pEeKyINepaTUBHOIO Ta pereHepaTuBHOTo Tuly. KoHieHcaTopu 3MilIaHHs, aJrOPUTM iX pO3paxyHKYy.

Tema 1.3 BunaproBanusi. disuuHa CyTHICTh Mpollecy Ta HOro 3acTOCyBaHHSA B XIMIYHil
Ta HaTOXIMI4YHINA TexHOJOTii. BunaproBanHus mia THCKOM i BakyyMoM. OHOKpaTHE BUIMIAPIOBAHHSI.
Cxema OJHOKOPITYCHOI BUITAPHOI YCTAaHOBKH. MaTepiadbHUN Ta TEIJIOBUI OajaHC OJHOKPATHOTO
BUNIAPIOBaHHA. TemyioTa po3uMHEHHs. 3arajbHa Ta KOPHUCHA PI3HUIM Temreparyp. BuzHaueHHs
3arajibHOi PI3HUII TeMIepaTyp 3 YpaxyBaHHSAM TeMIEpaTypHOI Ta TiAPOCTaTMYHOI JeNpecii.
['ippaBniuHi BTpaTu. BuzHaueHHs BUTpAT TPir0Yoi mapu Ta IJIOLI MOBEPXHI TemoooMiny. [Iutomi
BUTpPATH IPiOYO] MapH.

bararokpatHe BumapoByBaHHA. CyTHICTH Ta HepeBaru 0araTOKPaTHOTO BHITAPOBYBAHHS.
[TpsaMoTeuiiiHi, mMpoTUTeUiiiHI GaraTOKOPIYCHI BHUMApHI YCTAHOBKM Ta YCTAaHOBKHM 3 TEMJIOBUM
HacocoM. [lopiBHsUIBHA XapaKTepUCTUKA PI3HUX CXEM BUIIaprOBaHHSA. MarepianbHUN Ta TEIUIOBUI
OamaHcu ~ OaraTOKpaTHOro  BHUMaproBaHHs. Po3mozin  3aranbHOi  pI3HULI — TeMIEpaTryp
B 6araTokopnycHiil BUMapHii ycTaHOBILi. Po3mo/is KOpUCHOT pI3HUII TeMIepaTryp MO KOpIycaMm.
OnTuManbHa KIUIBKICTh KOPIYCIB B YCTaHOBKax OaraTrokpaTHOro BumaproBaHHs. KoHcTpykmii
BUIMAPHUX amapaTiB 1 iX kiacudikamis. BumapHi anmapaté 3 NPUPOAHOI0 Ta BHUMYILIEHOIO
HUpKyJsuiero. 'paBiTaiiiiHi Ta pOTOpPHI BUIIApHI amapaTH. AJTOPUTM pPO3pPaxyHKY BUIAPHUX
YCTaHOBOK.

Tema 1.4 Ityuyne oxoJomkeHHsi. [loscHutn (i3MUHy CyTh TNEpeHECEHHS TEeIUIOTH
3 HU3bKOT'O Ha BUCOKUH TeMIlepaTypHHil piBEHb.

3BopotHuii nuki Kapno. Xonoaunbauii koediieHT. OX0I01KEHHS MTPH 130€HTPONIHHOMY Ta
130eHTaNbIHHOMY po3lIKpeHHi. Temneparypa iHBepcii .

[Tomipne oxonokeHHs. CriocoOu moMipHOTO 0X0n0KeHHs. [lapokommpeciiiHi X0I0InIbHI
yCTaHOBKH. X0J0AuIbHI areHTu. L{ukim 3 cyxum xonom kommpecopa. [Tobynosa mukiiB B T-S Ta
P-I pmiarpamax, BHW3HAU€HHS MUTOMOI XOJOAONPOAYKTHBHOCTI, TEIUIOBOTO HAaBaHTaKEHHS
TEII000MIHHOI arapaTypu, BUTPATH X0JI0J0areHTY Ta pO3paxyHOK MOTY>KHOCTI KoMIpecopa. Cxemu



NapoBOJSHOI, E€JIEeKTpUYHOi Ta abCcopOLiiHOI XONOAMIBHUX YCTAaHOBOK. (Cxema po3paxyHKY
YCTaHOBOK OMIPHOT'O OXOJIOJIKEHHS.

I'muboxe oxonomkeHHs. MiHiMalibHa poOoTa /17151 3piKeHHs Ta3iB. CTyleHeBe 0X0JI0KEHHS
13 3aCTOCYBaHHSM MPOMIKHHUX XOJIOJMIIBHUX arperariB. PereHepaTUBHUM UK 3 130€HTAIBIIIHHUM
PO3LIMPEHHSIM CTUCHYTOT'O Ta3zy. AJTOPUTM PO3PaXyHKY YCTAaHOBOK IITHOOKOTO OXOJIO/KEHHSI.

Baok 3

Po3ain 1 MacooOMinHiI npouecu

Tema 1.1 OcHoBu Macomnepenaui. dizuyHa cyTHICTH mporecy Macomnepenadi. Cran
piBHOBaru. IlpaBuno ¢a3. MexaHism mnporecy Macomnepenadi. MonekynsapHa, TypOyieHTHa
Ta KOHBeKTHBHA au(y3ii. Mogpeni mudysiitnux mnponeci. Ilepmmii 3akon @ika. Busectn
nudepeHIiiiHe pIBHAHHS MOJEKYISIpHOI Ta KOHBEKTHBHOI mudysiid. CdopmynoBaTH OCHOBHE
PIBHSIHHS KOHBEKTHUBHOI audy3ii. BuBectn piBHSHHA Ha Mexi posniny (a3. Buectu kpurtepii
MoAIOHOCTI Ta KpUTEPiaibHi 3aJI€KHOCTI 11 MACOOOMIHHMX ITPOIIECIB.

MarepianeHuii 6amaHc mporeciB MacooOMiHy [uist abcopOuii. BuBectn piBHAHHS poOoUoi
JiHIT mponecy ans abcopOIii UIs BUMAIKIB KOJM JIiHIS PiBHOBAaru mpsiMa Ta KpuBa. BusHaueHHs
CepeqHbOI PYIIIHHOT CHIIM MPOLIeCy, KOJH JIiHis piBHOBAru npsami i kpusa. [IpoBectu nepeTBopeHHs
OCHOBHOI'O PIBHSHHS Macorepenadi s HacagkoBuX amapariB. [losicHuTH ¢i3MyHy CyTh uucia
1 BUCOTH OJIMHUIIL MacolepeHocy. BuBectu 3anexHicTh koedimieHta macomnepenadi. I[lopsmox
pPO3paxyHKy MacOOOMIHHUX arapaTiB. BuU3Ha4eHHS BUCOTHM HACQJKOBHX amapariB. Bu3HavyeHHS
YuCIIa MIHCHUX TapilJIOK 3a KIHETUYHUMHU KPUBUMHU.

Maconepenaua B cucremax 3 TBepaoro ¢aszow. MaconposinHicts. IlpoananizyBatu
nudepeHIiiine piBHSHHA MaconpoBigHocTi. Koedinient maconpoBigHocTi. KpurtepianbHae piBHSIHHS
Maconepeaadi B CHCTEMax 3 TBEPAOIO (a3oro.

Tema 1. 2 AGcopOuisi i necopOuisi. di3MuHa CyTHICTH Tpolecy i HOro 3acTOCyBaHHS
B XIMIYHIM Ta HadTOXiIMIUHIi TexHojorii. PiBHOBara B mpouecax abcopOuii. di3uyHa Ta XimMiuHa
abcopOuiga. MarepianbHuil Ta TersioBUi OanmaHcu abcopOuii. Bu3HaueHHs MiHIMalIbHMX BHUTpAT
nornuHaya. Heizorepmiuna abcopOuiss. JecopOuis. Kinetnka nponecy. IlpuHinumosi cxemu
npoiieciB abcopO1Iiil: MPOTUTEUiitHI, MPSIMOTEUiiHI Ta 3 PELUPKYIIALIEI0 TIO PIAKIN Ta ra3oBii ¢asi.

di3uyHa CyTHICTH Npolecy JecopOuii. MaTepianbHuit 6ananc mporecy. CKIacTH piBHSIHHS
MatepianbHOro OanmaHcy mporecy B nudepenmianbHii popmi. Onaep:kanHs piBHIHHS poO0UOi JiHiT
nporecy. Criocodu nmpoBeaeHHs AecopOITii.

Tema 1.3 Pextndikanis. @izuyna cyTHICTb mpoliecy 1 HOro 3acTOCyBaHHS B XIMIYHIM Ta
HaQTOXIMIuHIM TexHonorii. Pa3oBa piBHOBara cHUCTeMi piJUHa—Tap i OIHApHUX CyMIIIEH.
BuBectn piBHSHHS MaTepiaJIbHOTO 1 TEIJIOBOTO Oamancy pekTudikaiii. drermMoBe YHCIO.
[lepioguuna Ta Oe3nepepBHa pekTudikaiii. BuBecTu piBHAHHS poOOUMX JIHINM IJIs BEPXHBOI
Ta HWKHBOI 4acTHHM KosoHH. Kinetmka mpouecy pektudikamii. A3eoTporiHa Ta €KCTPAaKTHBHA
pexTtudikaris. BusHaueHHs MiHiMaabHOrO (hriermoBoro uncia. Criocoou po3paxyHKy 4ucia JiHCHUX
Tapiyiok. Pextudikaiiisi 0araTOKOMIOHEHTHUX cyMimiel. [IpuHIIMITOBI cXeMHU IPOLECIB.

Huctunsmis. OpHokparHe  BumapoByBaHHs. [Ipocta meperoHka Ta — TeperoHka
3 neduierMaliiero, MeperoHka 3 BOJSHOIO Maporo. BuBecTH pIBHAHHS A PO3paxyHKY HpOCTOl
HEPEroHKH.

Tema 1. 4 Ba3oBi koHcTpyKLii anapaTiB A/ adcopOuii i pekTugikauii. [I1iBKOBI KOJTOHHU.
[Tpunuun po6otu. Tunu rmaiBKoBUX KoJoH. Pexumu poGotu. ['iipoauHamika rliBKOBUX anaparis.

Hacankosi komonu. I[lpunnun poGotu. Tunu Hacamok. Poboui pexumu. ['impomnunamika
HACaJKOBHUX KOJIOH. BuzHaueHHs poO0u0i MIBUAKOCTI ra3y mpu NpOTUTEUiiHINA cXemi.



Tapinmuacti xononu. [lpuniun po6otu. OCHOBHI TapiJIKM: KiamnaHHi, KOBIAYKOBI, CiTYacTi
Ta npoBayibHI. PoO0ui pexkumu. I'imponunamika tapizgacTux kojioH. CxeMu po3paxyHKY arapartiB
JUTSL TIPOBEJICHHS MPOIIeCciB abcopOItii Ta pexkTudikartii.

Tema 1. 5 IIpouecu ekcTpakuii B cucreMax piimHa—piguna. @i3u4Ha CyTHICTh NPOLIECY
eKCTpakKIii Ta HOro 3aCTOCyBaHHS B XiIMi4HIN Ta HapTOXiMiuHii TexHoJorii. PiBHOBara B mporecax
ekcTpakilii. Marepianbauii 6amanc. Jliarpamu mporeciB excrpakiii. KiHeTHyHi 3aKOHOMIPHOCTI.
[IpuHIIMIIOBI CXeMU MPOIECiB eKCTpakilii. ba3oBi KOHCTpyKIii ekcTpakTopiB. ['padoaHamiTHaHMIA
Croci0 BU3HAYCHHS YHCIA CTYICHIB €KCTPAKIIIi.

Tema 1. 6 Ilpounecu po3unHeHHs Ta eKCTPAKUil B cHCTeMaxX TBep/e Ti10—piguHa.

®di3u4Ha CYTHICTB MPOIIECY Ta HOTO 3aCTOCYBAHHS B XIMIUHIN Ta Ha()TOXIMIYHIN TEXHOJIOTII.
PiBHOBara, marepiajibHUil OanaHC, KIHETHKA IPOLIECY pO3UMHEHHS. Bu3HaueHHs uucna cryneHei
excTpakuii i moOynoBa miarpamu. [IpuHIMMIOBI cxemu mporieciB, anaparypu. CxemMu po3paxyHKy
amaparis.

Tema 1.7 ApcopOuia. @i3uyHa CyTHICTH MpoOIleCy Ta HOro 3acTOCYBaHHA B XIMIYHiM
Ta HaTOXIMIYHIN TexHOOrii. PiBHOBara B mporiecax aacopoOiiii. Temmora agcopOitii. AacopOeHTH.
YmoBu npecopbuii. MatepianpHuii Gamanc mporecy. Kineruka amcopOmii. IlpuHnmmoBi cxemu
nporieciB aacopOiii, amaparypa. Cxema po3paxyHKy aacopOepis.

Tema 1.8 Ilpouec po3aijieHHsI 3 BUKOPUCTAHHAM PO3AiJIbLHUX Teperopoaok. dizuuna
CYTHICTb MpOIIECY Ta HOro 3aCTOCYBaHHS B XiMiuHIN Ta HadTOXiMiuHINA TexHONOTii. Mikpomnopucti
Ta moyiiMepHi MeMmOpanu. MemOpaHHE pO3AUICHHS piIuH, Ta3iB, MeMOpaHHE BHITAPOBYBAHHSI.
3BOpOTHIM ocMoc Ta yibTpadinbrpamis. Teopiss NMPOHMKHEHHS pPEYOBHUH CKpi3b MeMOpaHH.
Amnapatypa 1715 31IICHEHHS [IPoLiecy; anapaTy 3 INIOCKO-KAMEPHUMU Ta TpyO4aTUMH (QIbTPYIOUYUMHU
eJIeMeHTaMu, QUIBTPYIOUMMH €JIEMEHTaMU PYJIOHHOTO THILY Ta IOPOKHUCTUMH BOJIOKHaMuU. CxeMu
PO3paxyHKy anaparis.

Tema 1.9 Cymiinns. ®i3uyHa CyTHICTH NPOLIECY CYIIIHHS Ta HOTO 3aCTOCYBAaHHS B XIMIUHIH
Ta HadTOXiMIyHIi TexHosorii. Criocobu TeruioBoro cymriHHs. PiBHOBaXkHa BOJIOTICTh Ta (GopMu
3B'SI3Ky BOJIOTH 3 MatepiasioM. BrnactuBocti Bosororo rasy. [Todynosa I-X giarpam. MarepiansHuii
Ta TEIUIOBUN OanaHc CylIiHHA. 300pa’k€HHs IPOLECIB CYIIIHHS Ha JAlarpami BOJIOTOTO MOBITPS.
[TpyHIMIIOBI CXeMH MPOILIECIB CYUIIHHS Ta iX po3paxyHok mo [-X miarpami. BusnaueHnHs Butparu
noBiTps 1 TernoTH. Kineruka mnpouecy cyminHs. Ilepionu moctiiiHOi 1 majaro4oi MIBUAKOCTI
cyuriHHa. MaconepeHeceHHs1 B TBepiil 1 ra3osii (aszax. Tunmum KOHBEKTHMBHHMX 1 KOHIYKTMBHHX
CYILIapOK Ta aIrOpUTM IX PO3PAXYHKY.

1.2. Tlopsaok npoBeeHHs (PaXOBOI0 iCUTY

Ienut npoBOIUTHCS Y BUTIISAAL MUCBMOBOI poO60TH. KoeH Oi1eT MiCTUTh YOTHPU TEOPETUYHI
3anuTaHHd. s BumpoOyBaHHs nepenbaueno 30 ex3ameHauidHUX Oi7€TiB, CHOPMOBAHUX 3
HAaBEJICHOTO BUIIE TIEPEITIKY TEM.

TepMmiH BUKOHaHHS ()axOBOIO ICIUTY CTAHOBUTH 3 akaaemiuHi roguHu (135 xBunuH) 0e3
nepepsu. [licas HanucanHs poOOTH aTecTalliiiHa KoMicis mepeBipse 1l Ta BUCTABIIS€ OLIHKY 3T1THO
3 KPUTEPISIMU OLIHIOBAHHS.

Mertoauka mpoBeAeHHs (axoBOro ICHOMTY HacTynmHa. YJjeHM aTecTaliiiHOi KoMmicii
1HQOPMYIOTh BCTYIMHHKIB IIPO MOPSIOK NMPOBEAEHHS Ta odopmiieHHS poOiT 3 (haxoBOro icnury
BHUJIAIOTh BCTYIMHHKAM €K3aMEHAIliiiHI OuIeTH 3 BIANOBIJHUMH BapilaHTaMHU Ta 3a37aJIeTiab
PO3JIpYKOBaHI MiJNKCaHI JUCTH AJs HamucaHHa poOiT. Hajami B 1i JTUCTH BCTYNHUKHU 3alTUCYIOTh
MUCHMOBI BIJITIOBI/Ii HA MUTaHHS €K3aMEHAIIIIHOTo O17IeTy 1 HalpHKiHIN 3a3HaYaloTh 1aTy CTaBIATh
0COOMCTHH MiAIHC.



Ha opranizauniiiny yacTuHy ()axoBOro icnury (TMOSICHEHHS IO NMPOBEJICHHIO, 0(OPMIICHHIO
1 KpUTEPisM OIIIHIOBAHHS ICIIMTY, BUJA4i OUIETIB 1 JUCTIB JUIsl HalMCAHHS POOOTH) BiBOJIUTHCS
10 xBuMH Bif yCchOTO 4Yacy (DaxoBOTO ICIIUTY, HAa BIAMOBiAI HA KOXXHE 3 YOTHPHOX IHUTaHb
eK3aMeHaIlIfHOTO O1JIeTy BCTYITHUKY HaJaeThes 1Mo 30 XBUIIMH 1 Ha 3aKJII0OYHY YacTUHY (301p OueTiB
1 TUCbMOBHX POOIT y BCTYITHHUKIB YICHAMU KOHKYPCHOT KOMICIi) — 5 XBUJIUH.

[Ticns 3aKiHYeHHs eTamy HamucaHHS (PaxoBOTO iCIHTY, MPOBOAMUTHCS MEPEBiIpKa BiMOBIIEH
Ta iX OI[IHIOBAaHHS BCiMa wieHaMH Komicii. UJeHu aTecTamiiiHOi KoMmicii mpuilMaioTh CIiibHE
pilICHHS 111010 BUCTABICHHS OL[IHKM Ha BIMOBIJb J0 KOXKHOTO 3 MUTaHb €K3aMEHAIIHOTO OlIeTy.
L1i o1iHKM BUCTABISAIOTHCS HA apKyIi 3 BIAMOBIISIMH CTYACHTA.

[linBenenHss miACYyMKY axoBOro ICHUTY 3IIACHIOETBCSA MUISIXOM 3aHECEHHs OaiiB
B €K3aMeHalliiHy BiloMicTh. O3HAHOMIICHHS CTY/ICHTA 3 PE3y/IbTaTaMH iCIIUTY IPOBOIUTHCS 3T1THO
3 IpaBUJIAMU IPUHOMY B YHIBEPCHTET.

1.3. lonomixkHi MmaTepiaau 1Js1 cKIagaHHs GaxoBoro icnmury

[Tig yac ckiaganHs GaxoBoro iCUTy 3a00pPOHEHO BUKOPUCTAHHS IOMIOMIDXKHOT JTiTepaTypH Ta
IHIIUX JTOMOMIKHUX MaTepiajiB Ta 3ac00iB.

1.4. Kpurepii ouinioBanus ¢axoBoro icnuty

Ha icriuTi cTyIeHTH BUKOHYIOTh ITUCbMOBY KOHTPOJIBHY po00Ty. KoKHMIT ek3ameHariitHui
Ol1eT MICTUTh YOTUPHU TEOPETUYHI MUTAHHA. Y Cl YOTHPH 3aBJaHHS PIBHO3HAYHI.

Cucmema oyiH08aHHA MEOPEeMUYHUX 3A80AHb!
B 3anexxHOCTI Bi/l MOBHOTH 1 TPaBUJILHOCTI BIAMOBIAI HA MUTAaHHS BCTYITHUK OTPUMYE:

23...25 OaitiB 3a 91...100 % MPaBUJIbHOT BIJMOBI/I
20...22 OaiiB 3a 81...90 % MPaBUIIbHOT BIAMOBI/I
17...19 OaitiB 3a 71...80 % MPaBUIIbHOT BIJMOBI/I
14...16 OaiiB 3a 61...70 % MPaBUJIbHOT BIAMOBI/I
11...13 OaitiB 3a 51...60 % MPaBUIIbHOT BIAMOBI/I
9...10 OaniB 3a 41...50 % MIPaBWJIbHOT BIATOBII
7...8 OaniB 3a 31...40 % IIPaBWJIbHOT BIATOBI
5...6 OaniB 3a 21...30% MIPaBWJIbHOT BIATOBII
3...4 OaitiB 3a 11...20 % MPaBUIIBLHOT BiIMTOBI I
1...2 OaitiB 3a 5...10 % MPaBUIIBLHOT BiIMTOBI I
0 OaJiB 3a 0..5% MIPABHIIBHOT BiATIOBI I

[IpaBUIBHOIO BiJMOBIIIO B JaHOMY KOHTEKCTI BBaXKA€THCSI TIOBHE 1 a/IeKBaTHE BUCBITIICHHS
nuTaHHA 3r11HO 3 [Iporpamoro paxoBoro icrury.
VY BiMOBIISAX HA TEOPETUYHI 3aBAAHHSIX €K3aMEHAIITHOTO O1JIeTa OIliHIOIOTh:
* TIOBHOTY PO3KPHTTS TUTAHHS;
* YMIHHS 4ITKO (DOpPMYIIIOBATH BU3HAUECHHS MMOHATH/TEPMIHIB Ta MOSICHIOBATH iX;
* 3/IaTHICTb apryMEHTYBATH BiJIIIOBi/Ib;
* aHAJIITUYHI MipKYBaHHsI, TOPiBHAHHS, (HOPMYITIOBAaHHS BUCHOBKIB;
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* aKypaTHICTh 0(pOPMIICHHS TUCHMOBOI POOOTH.

3aranbHa oOIliHKA 3a (paxoBH ICIIUT OOYHMCIIOETHCS K apudmeTndHa cyma OajiB 3a BCl
YOTHPU BIJMOBIJI Ha 3amUTaHHA €K3aMeHalliiHoro Oinery. TakuM YWHOM, 3a pe3yJbTaTaMu

($haxoBOro icnuTy BCTYIHHUK Moke HaOpaTu Big 0 mo 100 Gamis.

3 Meror OO4YMCIIEHHS KOHKYPCHOTO Oally BCTYNHHKA pe3ynbTaT (axoBOTO ICHHUTY
nepepaxoByerbest 3 mkaau Big 0 go 100 GamiB no mkanu, Bu3HayeHoi IlopsakoM mpuiiomy
Ha HaBYaHHA 715 3000yTTs Buioi ocBity (100...200 6aniB) 3rigno 3 Tabmuriero BiAMOBiIHOCTI:

Tabmuus BianosigHocTi ouiHok PCO (60...100 6anis)

ouinkam 200-6ansHoi mwkamu (100...200 0anis)

Berynnuku, pesynbraTi GaxoBoro icnury sikux 3a mkaioro PCO ckiagarots Bin 0 1o 59
6aiiB, OTPUMYIOTh OILIHKY "HE3aJ0BUIBHO" 1 HE JOMYCKAIOThCS /10 Y4acTi B HACTYIHUX BCTYIHHX
BUNIPOOYBaHHAX (3a HAsABHOCTI) 1 B KOHKypcHOMY BinoOopi. IlepeckiaganHs (axoBOro icmuty

HC JOIMYyCKAa€TbCA.

WwKana WwKana WwKana wKana WwKana wkana WwKana WwKana
PCO | 100...200 PCO | 100...200 PCO | 100...200 PCO | 100...200

60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 73 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 75 150 85 170 95 190
66 128 76 152 86 172 96 192
67 131 77 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198

100 200




1.5. Ilpukaaa TunoBoro 3asaaHHs (paxoBoro icnury

HamioHnaneHuii TEXHIYHUIN YHIBEpCUTET Y KpaiHU
«KuiBCchbKHiA MONMITEXHIYHUNA IHCTUTYT iMeH1 [ropst CikopchbKOTO»

CrenianpHicTs G11 MammunoOynyBanss, criemianizamis G11.03 TexHomorigyHi MamHu
Ta 00JIaJHAHHS.
OcsiTHs porpama [HXUHIPUHT IHHOBALIHHOTO TaTy3€BOT0 001 HAHHS
EK3AMEHALIMHUM BLJIET Ne 1

1. CopmymoBaT BH3HAUEHHS MOHATH 1 OOIPYHTYBaTH BUBEICHHS OCHOBHOTO 3aKOHY
TETUTONPOBITHOCTI.

2. OxapakTepu3yBaTd TpOIEC MAarHiTHOI cemapamii CyxXxuxX 1 piAKHX MarepiaiiB Ta
KOHCTPYKIIIi MarHiTHUX CENapaTopib.

3. IIpoananizyBaT OCHOBHI (pakTOpH i CIIOCOOH MOAPiOHEHHS MaTepiatiB.

4. Tlpoanaini3zyBaTu OCHOBHI (DaKTOPH 1 CIIOCOOM (PpaKIlitOBaHHS MaTepiaiB.

3arBepkeHo Ha 3acizanHi kadpenpu MAXHB  3arBepmxeno Ha 3acimanni kapeapu XIICM

[Iporokoi Ne BIJ kBiTHs 2026 p. [Mpotokon Ne 9 Bim 15 «xsitHsa 2026 p.
3aBimyBau kapenpu MAXHB 3aBimyBau kadpenpu XIICM
Annpiiit CTEITAHIOK Onekcanap COKOJIbCbKUI

2. MPUKIHUOEBI ITOJOKEHHSA

1. Ocobu, sixi 6e3 MOBaKHUX NPUYMH HE 3'ABUIMCA Ha BCTYIHI ICIIMTH Yy BHU3HAUEHHH
pPO3KJIaZIOM 4Yac, OcoOW, 3HaHHSA SKUX OyJ0 OI[iHEHO OajaMM HUXK4Ye BCTAHOBJIEHOTO LIUM
[Tono>keHHAM piBHA, OO y4acTl B HACTYIHUX BCTYNHHUX ICHOMTax 1 B KOHKYPCHOMY BIIOOpi
HE JIOIyCKarOThCS.

2. B pa3i HEMOXJIMBOCTI MPOBEAEHHS ICIIUTY B OYHOMY PEXHMIi, BUIPOOYBaHHS MOXKYTb
IPOBOAMTHCA B JUCTAHLIMHIA (OpMI 3 BUKOPUCTAHHSM TEXHOJOTINH JUCTAHLIMHOIO HaBYaHHS
«Google» Ta cepaicy BifeotenedoHHoro 383Ky «GoogleMeet» 13 000B’s13K0BOIO BiJIeO(iKCaLIED
npoliecy MPOBEACHHS ICIIUTY.

CIIMCOK PEKOMEHIOBAHOI JIITEPATYPU

1. Kopuienko .M. [lpouecu Ta obOnaaHaHHa XiMiyHOi TexHojorii 1: migpyunuk / .M.
Kopuienko, FO.1O. Jlykau, 1.O. Mikynsonok, B.JI. Pakunpkuit, I'.JI. Psbues — K. : HTYY KIII”,
2011 -4Y.1 —-4l6-c.

2. Kopnienko S.M. Ilpouecu Ta obmagHaHHS XiMi4HOT TexHojorii 2: migpyyHuk / SI.M.
Kopnienko, FO.1O. Jlykaud, 1.O. Mikynsonok, B.JI. Pakumekuii, I'.JI. Psoues — K. : HTYY [ KIII”,
2011 -4Y.2-4l6-c.

3. Koganenxo 1.B., ManmuuaoBchkuii B.B. OcHOBHI mporiecy, MalliHA Ta armapaTtyd XiMidHHX
BupoOHuuTB: [linpyunuk. — K.: “Inpec”: “Bomr” , 2006. — 261c.

4. Kopanenko 1.B., ManunoBchkuii B.B. Po3paxyHKuM OCHOBHHMX MpOIECIB, MAallUH Ta
amapatiB XiMiYHMX BUpoOHUITB: HaBu. moci6. mig cryn. Buml. HaBu. 3aki. — K.: “HopiTta-mroc”,
2007. — 216c.
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https://osvita.kpi.ua/133_OPPM_IKITPIGO

5. Kosanenko 1.B., ManuHoBcekmii B.B. HaBuanbpHi gocimimkeHHS TpOIECiB, MAlldH Ta
amapatiB XiMiYHHX BUpoOHUITB: HaBu. moci6. misa cryn. Bum. HaBu. 3aki. — K.: “Hopirta-mroc”,
2006 . — 160c.

6. Bporos A.Il. MacooOMiHHI mporiec Ta 00JIaAHaHHS XIMIYHHX 1 ra3oHadTOnEepepoOHUX
BupoOHUITB. HaBuanpauit nocionuk. Cymu: BT/] «YHiBepcuTeTchka kHuray, 2007 — 284 c.

7. Ilpouecu Ta oOmamHaHHS XiMiyHUX TexHonorii. Yacruna 1. [EmexkrponHuii pecypcl:
MPaKTUKYM : HaBY. MOCi0. JuIst cTyneHs O6akamaBpa 3a ocBit. [Iporpamoro «KoMrr toTepHOIHTErpOBaHi
TEXHOJIOT11 MPOEKTYyBaHHs 00J1aJHaHHA XiMiuHOI iHkeHepii» cren. 133 Namy3e mammHoOy1yBaHHs /
Kopnienko SI.M. Crenantok A.P., I'ymienko C.B., Iaiimait C.C., Cemiacbkuii O.0. — EnekTpoH.
tekct. nadi (1 daitn). — Kuis : KIII im. Iropst Cikopebkoro, 2024. — 468 ¢. —(Ilouuii Tekct, pdf, 9.90
Mb) https://surl.gd/uysrxk

8. Ilpouecu Ta oOmagHanHA XiMigHOT TexHOJOTI — 3. ['iIpomMexaHivHi Ta MEXaHIYHI POLIECH:
npaktukym [EnextpoHHuii pecypc]: HaB4. moci06. mus cryxa. cmemianbHocTi 133« amysese
MaIMHOOYyBaHH», OCBITHBOI mporpaMu «Komm’IoTepHO-1HTErpOBaHi TEXHOJIOTIi MPOEKTyBaHHS
obnanHanHsa ximiuHoi imkenepii» / KIII im. Iropst Cikopebkoro; yknaa.: S1.M. Kopuienko, C.C.
Iaiinaii — Enextponni TekcroBi nanHi (1 daiin: 6,73 M6aiit). — Kuis: KIII im. Irops Cikopcbkoro. —
2023. — 210 C. —(IToBuuii Tekct, pdf, 6.73 Mb) https://surl.li/lmfamg

PO3POBHHKH IMPOT'PAMM:

K.T.H., 368. Kap-MAXHB, ®AMIE Auapiii CTETTAHIOK
A.T.H., 3aB. Kad. XITICM, DAIIIE . 7 = : Onexcanap COKOJILCBKHIT
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