HALIIOHAJIBHUM TEXHIYHUM YHIBEPCUTET YKPATHU
"KUIBCHKUM HOJITEXHIYHUM IHCTUTYT"

3ATBEP/I’KEHO PAJIOIO
1HXKEHEPHO-XIMIYHOTO (PaKyIbTETy

ITpoTtoxon Ne 6 Bix 20.02.2015

Hexan IX®D €. M. Ilanosn

MII

NPOI'PAMA
J01aTKOBOTO BUMPOOYBaHHS JIJIsI BCTYIY 3a OCBITHBO-TIPO(]ECIHHOIO
MIPOTPAMOIO MIATOTOBKM MaricTpa/ cremiaiicTa 1Mo CrieriajabHOCTI
8(7).05050315 "O6nagHanHsA XiMIYHUX BUPOOHHIITB 1 HiAIPHEMCTB

OyIiBeIbHUX MaTepiaiaiB"

[Iporpamy pexkomeHaoBaHO Kadeaporo [Iporpamy pekomeHa0BaHO Kadeaporo
XIMIYHOTO, TOJIMEPHOTO 1 CHIJIIKATHOTO MAIIIMH Ta anapatiB XIMIYHHX 1
MAaIIMHOOY/TyBaHHS Ha(TOIEpEPOOHNX BUPOOHUIITB
ITpoTokon Ne 5 Bix 21.01.2015 p. [TpoTokon Ne 7 Bix 28.01.2015 p.
3aBinyBau kadeapu XIICM 3aBinyBau kabenpu MAXHB

B.I. CiBenpkuii A.M. KopnieHko

Kuis — 2015



BCTYII

Merta mporpamu J0AaTKOBOTO BUMPOOYBAaHHS Ul BCTYIYy Ha OCBITHBO-TIpOQeEciiiHy mporpamy
MiATOTOBKU Marictpa/cnerianicta o cremianbHocTi 8(7).05050315 «O6mannands XiMIYHUX BUPOOHUIITB
1 mianpueMcTB OyAiBeTbHUX MarepialliB» - BU3HAYUTH Y BCTYIHHUKIB 3HaHb 3 OCHOB (DI3MYHMX SBHII
TIEPEHECEHHsI CTAaTHUKU Ta JAWHAMIKH CYIIUIBHUX CEPEIOBHIN, MEPEHECEHHS KITBKOCTI PyXy, CIIOCOOH
MIEPEHECEHHs TEIJIOBOT €Heprii, OCHOBU TEOPii Maco mepeHocy, Teopii MacoOOMiHYy, MEXaHIKH.

3amava 10aTKOBOTO BUIPOOYBAHHS JJIs BCTYNY Ha OCBITHBO-TIPO(dECiitHy porpamy MiJroTOBKH
Marictpa/cneriianicra 1o cnemianbHOCTi  8(7).05050315 «OOGOnagHanHsS XiIMIYHUX BUPOOHHITB 1
MIAPUEMCTB OymiBEILHUX MaTepiaiiBy - BH3HAYUTH Y BCTYIHHMKIB MOYATKOBHX Ta 3arajJbHOOCBITHIX
PiBHIB 3HaHb 1 yMiHb 3 AUCHUILTIHY «[Ipoliecu, amapaTy i MaIllIMHU TaTy3i»:

- TPENCTaBIsATH 0a30Bi IOJIOKEHHS OCHOBHHUX IMPOIIECIB, NMPHUHIIMNU MOOYIOBH MAalluH Ta

amapariB, SIKI BAKOPHCTOBYIOTBCS JUISI POBEACHHS IIUX IPOIIECIB;

- TIPOBOJUTH aHAJI3 YMOB MPOBEICHHS OCHOBHUX TPOIIECIB;

- TPEICTaBIATH y3arajlbHEHI METOAMKH 1 (GOpMyTH po3paxyHKiB 0a30BHX amapariB Ta MallluH,

10 BiOYBAaIOTHCA B HUX Ha OCHOBI (hyHIaMEHTaIbHUX, 3aKOHIB (hi3ukH, Ximii ((pi3MIHOI Ta
OpraHiYHO1), TEPMOIUHAMIKH, €KOHOMIKHU Ta IHIIUX HaYK.

[Iporpama m0AaTKOBOTO BHUIPOOYBAHHS [l BCTYIMy Ha OCBITHBO-IPOQECIHHY Mporpamy
MirOTOBKU Marictpa/cnernianicra mo cnemianbHocti 8(7).05050315 «O6nagnaHHs XiMIYHUX BUPOOHUIITB
1 MIpUEMCTB OYIIBETbHUX MaTepialiB» Ma€ HACTYITHY CTPYKTYPY:

- Beryn;

- OcHOBHMII BUKJIAJ];

- IlpukiHIIeBi MONOKECHHS,

- Chmcok nitepatypu;

- Ilepemnix po3poOHUKIB IPOTPAMH.

[Iporpama nomaTkoBOro BHIPOOYBAaHHS JUIs BCTYIy Ha OCBITHBO-TIpOQECiiiHy mnporpamy
MATOTOBKU MaricTpa/cnertiaiicta o crenianbHocTi 8(7).05050315 «O6mannands XiMIYHUX BUPOOHUIITB
1 mignpueMcTB OyIiBEeIbHMX MaTepialiBy BMIIye HaBYalbHUN Matepian 3 aucuuiutinu «lIporecw,
amapaTH 1 MallluHMA Taly3i» 3a TPhbOMa PO3JUIaMH (TEIUIOBI, MEXaHIuHI 1 TiApOMEXaHidHl MPOIECH), SIKi
IpeJCTaBIeHl y eK3aMeHaliiiHux Oinerax. s mogaTkoBOoro BUIPOOYBaHHS Uil BCTYILY Ha OCBITHBO-
npodeciiiHy mporpamy MiAroTOBKK Marictpa/crnerianicta no crnemianbHocTi 8(7).05050315 «O6mannanns
XIMIYHUX BUPOOHHITB 1 MiAIPUEMCTB OYAiBEIbHUX MaTepianiB» mepenbaderno 30 ex3aMeHalliiHUX
oineriB. Ex3aMeHamiiHuii Oi7€T CKIIAMAEThCA 3 OJHOTO TEOPETHYHOIO MHUTaHb 3 PO3ALTIB (TEIJIOBI,
MeXaHI4Hi 1 TiIpomexaHiuHi mpouecu) mucuuiutinu «lIporecu, amapatu i MamlMHHU Taiy3i», OIHOTO
MMATAHHS MO0 MOSICHEHHS KOHCTPYKIIIi armapatiB Ta OJHIET 3a1a4i.

Metoauka MpoBeJeHHS JOJAaTKOBOTO BUMPOOyBaHHA. UJIeHM KOHKYPCHOI KOMicii 3 J10JJaTKOBOTO
BUMPOOYBaHHS 1HHOPMYIOTH BCTYITHUKIB IMPO MOPSAIOK MPOBEICHHS 1 0OpMIIEHHS POOIT 3 J0IaTKOBOTO
BUTNIPOOYBaHHs, BUIAIOTh BCTYIIHUKAM €K3aMeHalilH1 OieTH 3a BapiaHTaMH 1 CIIEIiaJIbHO PO3APYKOBaHI
JUCTH A7 0hopMIIEHHS POOIT, sIKI MOTPiOHO MiAMKMCAaTH, 3pOOUTH B HUX NMHUCHMOBI BIANOBI/1 HAa MUTAHHS
€K3aMEHAIIMHOTO OUIeTy 1 MOCTAaBUTHU HAMPHUKIHII JTUCTA JATy i 0COOMCTHI TIANKIC BCTYITHHUKA.

TpuBanicTe [10AaTKOBOrO BUIPOOYBaHHSA MJi BCTYIy Ha OCBITHbO-TIpOodeciiiHy mporpamy
MirOTOBKU Marictpa/crnernianicra mo cnemianbHocti 8(7).05050315 «O6nagnanHs XiMIYHUX BUPOOHUIITB
1 MAMPUEMCTB OyIiBEIBbHUX MaTepialiBy - He Outbmie 3-x akagemiuyHux roauH (135 xB.) 6e3 nepepsu. Ha
OpraHizaliiiHy 4YacTHHY JOJAaTKOBOTO BHUIPOOYBaHHS (IIOSICHEHHS IO IPOBEACHHIO, O(QOPMIICHHIO 1
KPUTEPIsSM OIiHIOBaHHS BUIIPOOYBaHHS, BUa4a O17€TIB 1 TUCTIB Jy1si 0(hOpMIICHHSI pOOOTH) BIABOIUTHCS
20 XBWJIMH BiJl BCbOTO 4Yacy Ha JOAATKOBOMY BHIIPOOYBaHHI, Ha BIAMOBIAI Ha KOXHE 3 TPbOX
PIBHOBAroBUX IHUTaHb €K3aMEHAIIMHOTO OUIeTy BCTYNHHUKY NA€ThCA MO 35 XBWIMH 1 Ha 3aKIIOYHY
qacTUHY (30ip Oi7eTiB i TMCBMOBUX POOIT y BUITYCKHHKIB WIEHAMH KOHKYPCHOI KoMmicii) - 10 XBHIIUH.

[To 3akiHUeHHI 4Yacy, BIJIBEJICHOTO Ha CKJIaJaHHS JIOAATKOBOTO BHUIPOOYBAHHS, MPOBOIUTHCS
nepeBipka BIiAMOBiAeH Ta iX oriHOBaHHA. OIliHKa TPOBOAUTHCA BCIMa diIeHaAMH Komicii. UneHu
KOHKYpPCHO1 KOMiCii MpUHMAaIOTh CIIUJIbHE pINIEHHS IOAO OIIHKK BIAMOBIAI HAa KOXXHE ITHTAHHSI
eK3aMeHaliiHoro Oinera. Taki OLIHKKA BUCTABISAIOTHCS HA apKyIli 3 BIAMOBIISIMH CTYICHTA.

[linBemeHHsT MiACYMKY JOJATKOBOT'O BUIPOOYBAHHS 3IHCHIOETHCS IUIIXOM 3aHECEHHS OalliB B



eK3aMeHalliifHy BiIOMICTh. 3 pe3yJbTaTaMu iICIIUTY CTYJCHT 03HAHOMIIIOETHCS.
Pe3ynpraTh mHCEMOBOTO J/I0MATKOBOTO BHUIPOOYBaHHS MOXKYTh OyTH OCKap)KeHI B TOPSAIKY,
nepeadayeHoMY JUTsl OCKapKEHH pillieHb KOHKYPCHOI KOMICii.

OCHOBHUWM BUKJIA]]

B mucuummini «[Iporecu, anapaTu i MalliHU Tally3i» BUBYAETHCS OCHOBU MPOIIECIB, IPUHIIUAIN
MoOYJOBM Ta METOIM PO3PaxXyHKIB MaIlMH Ta amapariB, sSKI BUKOPUCTOBYIOTHCS NJIs MIPOBEACHHS ITUX
nporeciB. AHaji3 3aKOHOMIPHOCTEH MHPOXOKEHHS OCHOBHHX MpOIIECIB Ta pO3poOKa y3aralbHEHHX
METO/IB PO3paxyHKiB arapaTiB Ta MaIIMH MPOBOAUTHLCS Ha OCHOBI (pyHIaMEHTAIBHUX, 3aKOHIB (DI3UKH,
Ximii ((i3MYHOT Ta OPraHiYHOI), TEPMOJIMHAMIKH, EKOHOMIKH Ta IHIIMX HAYK.

HMucnurmina OyayeTbesi Ha 3HAXO/DKEHHI aHajorii 30BHI PI3HOPITHUX TMPOIECIB Ta armaparTiB
HE3AJIEXKHO BIJ Taly3i XiMIYHOI IIPOMHUCIIOBOCTI, B SIKii BOHM BUKOPHUCTOBYIOTHCS. B HbOMY BUBYAIOTHCS
3aKOHOMIPHOCTI MEPEX0Ty Bij TaOOpaTOPHHX MPOIIECIB Ta amapartiB A0 MPOMHCIIOBHUX.

Le inKeHepHa TUCIMILIIHA, sIKa € BXKIUBUM PO3/IIOM TEOPETUYHUX OCHOB XIMIYHOI TEXHOJIOTII.
B Toi1 e yac me ckiagoBa YaCTHHA KOMIUICKCY JUCIHUILIIH, SIKI BUCBITIIOIOTH PI3HI aCleKTH XIMIYHOT
TEXHOJIOTIi SIK HAayKH, 1 1i 3aKOHOMIpPHOCTI MOXYTh OYTH BHMKOPHCTaHI MiJ 4ac PO3pOOKH HAWOUIBII
€(EeKTUBHUX 3 TEXHIKO-EKOHOMIYHOI TOYKH 30pY MPOIIECIB JOOUX XIMIYHMX MAIIMH Ta anaparis.

Po3inu 1 moBHUH nepenik HaBYaIbHOrO MaTtepiany 3 aucuuiutinu «lIpouecu, anapaTu i MalIMHu
rajy3i», ki BHUHOCSTHCS Ha JTOJATKOBE BUIPOOYBAHHS /I BCTYIY Ha OCBITHBO-TIpO(eciiiHy mporpamy
MirOTOBKU Marictpa/crnernianicra mo cnemianbHocti 8(7).05050315 «O6nagnanHs XiMIYHUX BUPOOHUIITB
1 MIIpUEMCTB OYyIiBETbHUX MaTepiaiiB» HaBEACHO HIDKYE.

Po3gin 1. TigpomexaHiyHi npouecu

Ponb rizpoMexaHiuyHHX MpOIECiB B XiMiuHIA Ta HadToxiMmiuHii TexHomorisx. Kmacudikaris,
XapaKTEPUCTUKA HEOAHOPITHUX CHCTeM. ba3oBi rigpoMexaHiuHi MPOIIECH.

Tema 1. OcHoBu rigpoauHamiku. OCHOBHI XapaKTEPUCTHKHU MOTOKY. Pexumu tedii. [loscHuTtn
piBHSHHS Hepo3puBHOCTI. BuBectu piBHsSHHA pyxy Ta piBHsAHHSA Has'e—Crtokca. HpIOTOHIBCHKI Ta
HEHBIOTOHIBCHKI pinuHU. [T0SICHUTH yTBOpPEHHS MOTpaHUYHOTO Imapy. AHami3 piBHsAHb Hap'e—Ctokca
MeToAaMu Teopil MOmiOHOCTI. VY3arambHeHi (KpuTepiajbHi) piBHAHHS TigpoauHamikd. OCHOBHU
riapoauHaMiKi ABO(a3HUX MOTOKIB. D13MKO—XIMIUHI 3aCali MEXaHIKU JUCTICPCHUX CHCTEM.

Posninennst HeomHOpimHHMX cucTeM. HaBecTw knacudikaiilo HEOTHOPIAHMX CHCTEM 3a
arperaTHUM CTaHOM JHCIIEPCIHHOTO CepeIOBHIIA Ta TUCTIEPCHOI (a3u.

Tema 2. Po3nineHHs HEOAHOPIAHUX CHCTEM B TOJII CHII TsOKiHHS. Di3UyHa MOJENh OCaKCHHS B
MoJTi TpaBiTaliiHuX cwiI. BuBectn mudepeHiiitHe piBHAHHS OCIaHHS B TOJI CHJI TsDKiHHS. Onepikatu
KpUTepiaJibHE PIBHSAHHS JJIS PO3PaxyHKY IIBHUIKOCTI OCiTaHHS MeToIoM Teopii momioHocTi. [losicHutn
(GI3UYHY CyTh CTHCHEHOTO OCiZJaHHS B PIIWHHUX BIJACTIMHMKAX. MarepiaabHuil OanaHC pPiIAUHHOTO
BiJCTiiiHMKA. TUIIOBI KOHCTPYKIIT Ta30BUX Ta PIAMHHUX BiICTIHHUKIB. AJTOPUTM PO3PaXyHKY I'a30BHUX Ta
PIIWHHUX BIJCTIHHUKIB.

Tema 3. Po3piieHHs HEOTHOPITHUX CHCTEM B TOJII BiAUEHTPOBUX cuil. Di3udHA CYTh MPOIECY
OCaJDKEHHS B TOJ1 BIAIEHTPOBHX CHJI Ta NMPHUKIAIU HOTO 3aCTOCYBAHHS B XIMIYHIN Ta HaTOXIMIUHIN
TEXHOJIOTisIX. BuBectn audepeHuiagbHe pIBHAHHSA OCIAaHHSA B MOJI BiAUEHTpoBHX cwi. OxpepxkaTtu
KpUTEpiaabHI 3AJICKHOCTI JUTsl BU3HAYCHHS IIIBUKOCTI OCIJaHHS TBEPIUX YaCTHMHOK B IOJI1 BiIIIEHTPOBUX
cui. TIopiBHATH IIBUAKOCTI OCITaHHS TBEPAMX YAaCTHHOK B TpaBiTallifHOMY Ta BiALEHTPOBOMY IIOJII.
Busectn MomudikoBanuii kputepiii ApxiMmena. ®Daktop po3auieHHs. THMOBI KOHCTPYKINT IMKJIOHIB.
Amnapar i3 3yCTpiYHHUMH 3aKpyYCHUMH MOTOKaMu. PDi3nyHa MOJENb PO3AUICHHS PIAKUX HEOIHOPIIHUX
CHUCTEM B TigponukiIoHax. DakTopu sKi BIUTMBAIOTh Ha €(EKTHBHICTH PO3AUICHHS B TIAPOIUKIIOHAX.
Ob6nacte 3actocyBanHs. OCHOBHI KOHCTPYKIIii T'iAPOLMKIIOHIB. MeToIuKa po3paxyHKy TiJAPOLUKIIOHIB.
Hentpudyru nns po3auieHHs cycneHsii BifactiiHoro tumy. Kiacudikarmis nentpudyr. MaTepiaibHuI
6anmanc uentpudyru. Busectn ¢opmyny s dakropy posaineHHs. OOIpyHTyBaTH IMapaMeTpH, sKi
CYyTTE€BO BIUIMBAaIOTh Ha (akTop po3aijaeHHsA. BuBiAg piBHSHHA TMOBEpXHI pPO3AUICHHS B OapabaHi
HneHTpudyru. BusHaueHHs1 cepelHbOr0 Ta BHYTPILUIHBOTO pajiycy mapy ocaay B OapabaHi HEHTPHU(PYTH.
Oco6muBoCcTI KOHCTPYKIT Oapabany neHTpudyru. TUNOBI KOHCTPYKIII HMEHTPUQYT BIACTIHHOTO THUITY
nepioanyHoi Ta 6e3nepepBHoi Ail. LlenTpudyru ans posnineHHs emynsciit. CenapaTopu As po3AiIeHHS
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piauH. Po3paxyHOK NpPOXYKTHBHOCTI MEPIOAMYHOIO Ta OE3MEPEepBHOTO MPOLECY LEHTPU(YTyBaHHS.
[Topsimok po3paxyHky BiAcTiiiHuX mneHTpudyr. dinprpyroui nentpudyru. BusnaueHus pyuriidHoi cuim
nporecy y GuIbTpyrounx HeHTpudyrax. TUNIoBi KOHCTPYKIii QiIbTPYyIOUUX HEHTPU(YT HMepioJudHOI Ta
oesniepepBHOi mii. [lopsmok po3paxyHKy ¢uabTpyrounx mneHTpudyr. BuBecTn 3aneXHOCTI OCHOBHHX
BUTPAT MOTYXHOCTI LEHTPU(YT B ITyCKOBUN Ta pOOOUHIA MEpioau.

Tema 4. Po3aineHHss HEOMHOPIAHUX cUCTeM MeToaoM ¢inbTparlii. @i3uyHa CYTHICTH MPOIECY
¢inbTpanii ra3oBUX Ta pPIIUHHUX HEOMHOPIAHUX CHUCTeM. Tumu QUIBTPYIOUMX MEPEropoioK s
GbiTbTpyBaHHS Ta30BUX HEOJHOPIAHUX CHCTEM Ta OCOOJHMBOCTI iX 3acCTOCYBaHHS B XIMIYHIA Ta
HadTOXIMIuHI mpomucioBocTi. KoHCTpyKIii pykaBHHX, KepaMiuHUX Ta METAIOKEepaMidHUX (DiIbTpiB Ta
GUTBTPIB 13 3€pHUCTUM pyxomMuM ImapoM. OcoOimBocTi (GinbTpyBaHHsS cCycrieH3id. DakTtopw, sKi
BIUIMBAIOTh Ha IIBUAKICTH (inbTparii. BuBenenns audepeHuiiHoro piBHSAHHS PyXy pIAMHH, IO HE
CTUCKYETHCS B ToOpax ocany. BuBeneHHS OCHOBHOTO piBHsSHHs (inbTparii. BuBeneHHs kpurepiaabHOL
3aJIeKHOCTI JUIst Tiporiecy (inbTpariii. BusHadeHHs ekBiBaJIeHTHOIO JAiaMeTpy mop ocany. IleperBopenHs
OCHOBHOTO DIBHSHHA (IIbTPYBaHHS TPHU TOCTIHHOMY THCKY Ta TOCTIHHIA IIBUAKOCTI. THIOBI
KOHCTpYKLIi (GinbTpiB mepioauunoi Ta 6e3mepepBHOi 1ii 3 pi3HUMH criocodaMu (popMyBaHHS pyIIiHOT
cunn. [lopsimok po3paxyHKy ra3oBux (GUIbTpiB Ta PUIBTPIB I CYCHIEH31# O6e3mepepBHOI il (CTPIYKOBOTO
Ta 6apabaHHOTO).

Tema 5. [IlepemimyBanHss B piguHHOMY cepeaoBuimi. Di3uyHa CyTHICTH MpoOIECy
nepeMilryBaHHs 1 HOro 3acToCyBaHHS B XiMI4YHIM Ta HadTOXiMiuHIA TexHousorii. IHTEHCHBHICTH Ta
edekTuBHICTh TepemintyBaHHs. [leperBopenHst kputepiiB PeliHonpaca Ta Eimepa s wmimalniok.
BuBeneHHs 3alIe)KHOCTI JUIsI pO3paxyHKY BUTpPAT MOTYKHOCTI Ul MIIIAJOK B IYCKOBUH Ta poOouMid
nepioan. [THeBMaTnuHe, MUPKYISIiHHE Ta KaBiTalliiiHE TepeMilTyBaHHsA. THUMHM MEXaHIYHHUX MIIIAJIoOK.
[lepeminryBaHHsI HEHBIOTOHIBCHKUX pianH. [lopsaok BUOOpY MillIaioK.

Tema 6. IlceBno3pimxenns. Pi3uvyHa CyTHICTh MPOIIECY 1 MOTO0 3aCTOCYBaHHS B XIMIUHIA Ta
HaTOXIMiuHIll  TexHosorii. ligponuHamiuyHi  OCHOBM  mpouecy  mceBao3pimkeHHs.  Kpusa
TICEB/IO3PIKCHHS. BU3HAUYEHHS IIBUIKOCTEH IOYATKY IICEBO3PIIPKEHHST 1 MOYaTKy BHHOCY. Bumm
CTPYKTYp TICEBIO3Pi[UKEHOro Imapy. Po3paxyHOK TifipaBliyHOTO OHOPY B ICEBAO3PIIKEHOMY IIapi.
[Topsimok po3paxyHKy amapary i3 MCeBIO3pIIKEHUM mapoM. HaBecTH OCHOBHI THUIIH Ta30pO3MOALTEYUX
PELIiTOK.

Po3ain 2. MexaHiyHI npouecu

Tema 1. Teopetnuni ocHOBH mporeciB noapionenus. I[loapionenns marepianis. [IpusHaueHHs
nporeciB. OCHOBHUU TpHHIMI mporecy mnoApiOHeHHs. OCHOBHI (akTOpu Mporecy MoApiOHEHHS:
BUTPATH €HEPriil CTYIIHb MOAPIOHEHHS.

['panynometpis. BusnaueHHs cepelHbO3BaXEHHOTO po3Mipy Marepiany. HoMiHanbHa 1 cepenss
cryninb noapiOHenHs. Knacudikamis marepianmiB  3a  KpYHHICTIO Ta  (PiI3MKO—-MEXaHIYHUMHU
BractuBoCTsAMH. [ToapiOHEHHS 1 TOMET.

Criocobu noapiOHeHHs MatepiaiiB, ix anami3. PoboTa Ta moryxHicTh noapionenus. Tpu teopii
nmoApiOHEHHsI, X aHaJli3 1 MOMKJIMBOCTI 3aCTOCYBaHHs. 3aCTOCYBaHHsI 00'€éMHOI Teopii ISl pPO3paxyHKY
MOTY>KHOCTI 1IOKOBOT pobapku. [ToTyxHicTh mponecy noapiOnenHs. Hanpyskenuii ctan TBepAoro Tijia.
dopMya MOTYXKHOCTI MOAPIOHEHHS 1 11 aHaAMTI3.

Tema 2. Ilonepenne noapidHenns. Illokosi npobapku. OcHoBHI koHCTpykiii. Kyt 3axBary.
Uucno obepTiB, MPOIYKTUBHICTh, MOTYXHICTh. KoHycH1 npobapku. O6nacth 3actocyBaHHs. OCHOBHI
KOHCTPYKIIi MaliMH 3 KPyTMM KOHYCOM Ta T'pHOOBHIHOIO T0JIOBKOIO. OCHOBHI MapaMeTpu KOHYCHHX
npobapok 3 kpyruM konycom. Kyt 3axBary. Uucnmo oGeptiB. [IpomykruBHicTh. [loTyx)HicTb. OCHOBHI
napamMeTpu ApoOapoK 3 MOJOTMM KOHYCOM, FPUOOBHIHOIO TOJOBKOI0. Yuncio o0epTiB ( MakcUMalbHE i
ontuManbHe ). [[polyKTUBHICTB, TOTYXHICTb.

Tema 3. Ilpomixkne noapiOHenHsa. Bankosi apobapku. O6macts 3actocyBaHHs. KyT 3axBary.
CrmiBBiIHOIIEHHST MK po3MipamMu moApidaoBaHOro Matepiany i BankiB. [IpoaykTuBHiCTE. MakcuManbHe
yucao o6eptiB. IloTyxnicte. MomoTkoBi apoOapku. O6macth 3acTocyBaHHS. OCHOBHI KOHCTPYKIII.
Teopis pob6oTH MOJIOTKOBOI Apobapku. Po3paxyHku mapameTpiB 1poOapKH.

Tema 4. I'py6bmit mnomen. biryaun. OO6nacte 3actocyBaHHS. OCHOBHI KOHCTPYKIII.
CrmiBBiIHOIIEHHSI MK po3MipaMu MOAPiOIIOBAHOTO MaTepialy 1 po3MipaMu KOTKiB. Yuciao o0epTiB npu
oOepTaHHI KOTKIB 1 yamii. Pi3Hi MeTonu po3BanTakeHHs OiryHiB. [1oTy>XHICTh PUBOY, TPOAYKTUBHICTb.
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PonmukoBi mimuu. [Tpuniunu poGotu 1 0651acTh 3aCTOCyBaHHS. THUIH POJIMKOBHUX KIJIBIIEBUX MIIMHIB: 3
IEHTPOODKHUM HATHUCKOM Ha pPOJUKH Ta Kymi. bymoBa, pobora Ta neski mapamMeTpWyYHiI 1 CHIJIOBI
po3paxyHKH. MOJOTKOBI, IIAaXTHI Ta MHeBMaTHuHi MumHU. Jle3inTerparopu. KoHcTpykiii 1 OCHOBHI
PO3paxyHKH.

Tema S. Toukmii Ta cBepxToHKME mnomen. KympoBi wmiamHH. OOnacTh 3acTOCYBaHHS.
Knacudikariss MinHiB, iX OCHOBHI KOHCTPYKIIi. MIMHN OJHOKaMepHi Ta OararokamepHi. Ynucmo o6epTiB
MinHIB. [IpoayKTUBHICTD. AHaI3 PiBHAHHS JJIS BUSHAYCHHS NMPOAYKTUBHOCTI. 3aMKHYTHH IIUKJI poOOTH
Ky’ab0BOTO MiuHa. CTYIiHb 3aBaHTXKCHHS METIONIMMU TUIAMU 1 ONTUMAaJbHI YMOBH POOOTH MIIMHIB.
[ToryxHicts. Bibpommmuu. O6nacte iX 3acrocyBaHHs. OCHOBHI KOHCTPYKIii. MeTtoan po3paxyHKiB
OCHOBHHX TlapaMmeTpiB (MOTYXHICTb, OIOpH, JAcOamancu). Mimuau konoigHi. OCHOBHI  BHJIH.
KonctpyktusHi ocodnuBocTi. [Tpuniun po6oru.

Tema 6. Mexaniune coprtyBaHHsa MarepianiB. Kiacudikamiss marepiaiiB Mo KpPYITHOCTI.
[Tpuznauenns mporecy. Crnocobu kimacudikarii: BiJl MIJIKOro 10 KpymHOro i HaBmaku. ['poxortu, ix
kinacudikamis. ['poxortu, ski XuTarThes 1 obepratothes. [poTsani cuta, ix mapkyBaHHs. KKJ[ rpoxora.
Metoau BU3HAUEHHS MPOIYKTUBHOCTI TPOXOTiB. ['mpaniiini rpoxotu. Yucia oOepTiB B 3aJ€KHOCTI BiX
HampsIMKy pyxy warepiaiiB. [loTyxHICTh 1 TPOAYKTUBHICTh. KOHCTpyKIi TrupamiiHuX TPOXOTIB.
['opu30HTaNBHI TPOXOTH HAa MOXWINX THYYKUX CTiiikax. Yncino o0epTiB B 3aI€KHOCTI BiJ HAIIPSIMKY PYXY
Marepiany. BpiBHOBaxxyBaHHS TpoxOTiB. Po3paxyHKu THYYKHUX CTiiOoK. [lOTyXHICTHh TNpPUBOIY.
Po3paxyHku mnpoaykTuBHOCTI. IHepuiiiHi rpoxoru. Hampapnenuii Ta HeHampaBiIeHMH ae0allaHCH.
Po3paxynku nedananciB Ta npyxkuH. [IoTyXHICTB 1 TpOayKTUBHICTH. HamiBBiOpaliiiiHi rpoXOTH.

Po3zin 2. TenyoBi npouecu

Tema 1. Ponb TeruoBux mpoueciB B XiMiuHii Ta HagTOXiMiuHIM TexHomorii. TernnoBuii OanaHc.
[Tpomucosi Temmonocii. CriocoOu opraHizariii TermI000MiHy 31 3MIHOIO arperaTHOro CTaHy.

Tema 2. OcHoBu Teruionepenadi. HaBectu ocHOBHE piBHSHHS Teruionepenadi. PymriiiHa cuma
TEIUIOBUX mporieciB. OOYHCICHHS cepeaHbOI PI3HUIIl TeMIlepaTyp s MPSMOTOKY, MEPEXPEeCHOro Ta
3mimanoro Toky. Koedimientu Teronepeaadi Ta TeIIOBiAAaqi.

TennomnposigHicte. 3akoH Dyp'e. KoediuienT ternonposianocti. BuBeaenus audepenmiinoro
PIBHSHHSI ~ HECTAIllOHAPHOI  TEIJIONPOBIAHOCTI. TOYHI poO3B'sI3aHHS  pIBHSAHB  CTAaIllOHApPHOI Ta
HECTaI[lOHAPHOI TETJIONPOBIAHOCTI. TernoBe BUNPOMIHIOBaHHS.

Tema 3. KonexktuBHuil TeminooOMiH. BueneHHs mudepeHIIHHOTO PIBHSIHHS KOHBEKTHBHOTO
TerooOMiny. CriijibHe pO3B'si3aHHS PIBHSAHB TiIPOJMHAMIKA Ta KOHBEKTHBHOTO TEIUIOOOMIHY METOJaMH
teopii momiOHOocTi. TemuoBimmada. 3akoH Herorona. OpepkaHHS KpUTEPIaIbHOTO — PIBHSIHHS
KOHBEKTHBHOT'O TerI000MiHy. TerioBiaaya B HeHbIOTOHIBCHKUX PilUHAX.

Tema 4. TerooOMiH Mpu 3MiHAX arperaTHoro cTany. TemioBingavya mpy KUIiHHI, KOHICHCAITI],
IUTaBJICHHI, TBepAiHHI. TermnooOMiH 3 3epHHCTMMM IIapamu 1 Hacagkamu. Kputepii bio, ®@yp'e.
be3posmipHa Temmneparypa.

Tema 5. HarpiBaHHs, OXOIOKEHHS, KOHJCHCAIlisl. 3HAUEHHS HArpiBaHHS, OXOJOJKCHHS,
KOHJICHCAIlll Mpu peami3allii XiMIKO—TeXHOJIOTIYHUX Ta Ha(TOXIMIYHUX MporeciB. Mexi 3acTOCyBaHHS
TeMmIeparyp Ta BUOip BiJIOBITHOTO TEIIOHOCISI 200 OXOJIO/PKYIOUOTO areHTa.

HarpiBanHs BOASHOIO Mapor0, TUMOBHUMH ra3aMy, IPOMIXHUMH TEIJIOHOCISIMH, €IEKTPUYHUM
ctpyMoM. OXO0JIOIKEHHS BOJIOIO, TTOBITPSM, JILOJIOM.

Konnencariist moBepxHeBa Ta 3Minrana. KoneHcairist mapora3oBux CyMiIIei.

Tema 6. Knacugikanis TernnooOMiHHOI anapartypu. TemmooOMIHHUKN PEKYNEpPaTUBHOTO THILY.
TennooOMIHHUKHN KOXXYXOTpyOuacTi ogHO— Ta 0araToXojOBi, CHipalibHi, peOPUCTI, MJIACTUHYATI Ta iH.
TenmooOMiHHa anapaTypa pereHepaTuBHOTO THUITYy. BU3HAUE€HHS ONTUMAIBHUX IIBUIKOCTEH TEIUIOHOCIIB
Ta KIHIIEBUX TIepenajiB  TeMmmeparyp. AJTOpUTM  PO3PAaXyHKY TEIUIOOOMIHHOI  amapaTypu
PEKYIepaTUBHOTO Ta pereHepaTUBHOrO THUIly. KoHieHcaTopu 3MilIaHHs, alTOPUTM X pO3paxyHKY.

Tema 7. BumnaproBanns. dizuyHa CyTHICTH MPOIECY Ta HOro 3aCTOCYBaHHS B XIMIYHIN Ta
HadTOXIMIuHI TexHOoNorii. BunaproBanus mia THCKOM 1 BakyymMoM. OnHOKpaTHe BHUNaproBaHHs. Cxema
OJIHOKOPITYCHO1 BUIAPHOi YCTaHOBKU. MaTepiajabHUI Ta TEMIOBUI OallaHC OHOKPATHOTO BUIAPIOBAHHSL.
Temnora po3umHeHHs. 3arajbHa Ta KOPUCHA PI3HMULS TeMIepaTyp. Bu3HaueHHsS 3arajbHOI pi3HUII
TeMIlepaTyp 3 YypaxXyBaHHSIM TeMIIepaTypHOI Ta TiApocTaTH4yHOI jAenpeciid. [igpaBmivuai BTpaTH.
Bu3HaueHHs BUTpAT Irpiroyuoi napu Ta Mol noBepxHi Termmooominy. [Tutomi BUTpaTH rpiroyoi napu.
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Bararokparne BunapoByBaHHs. CyTHICTH Ta TepeBard 0araTOKpaTHOTO BUIIAPOBYBAHHS.
[IpsiMoTeuiitHi, MpOTUTEUiliHI 0araTOKOPIYCHI BUIIApHI YCTAHOBKHM Ta YCTAHOBKHU 3 TEIJIOBUM HAaCOCOM.
[TopiBHsUIBHA XapaKTEPUCTUKA PI3HUX CXEM BHUIMApIOBaHHA. MarepianbHUil Ta TEIIOBHH OanaHcu
0araTokpaTHOTO BUIApIOBaHHs. PO3Mosin 3aranpHOI PI3HUIN TeMIEpaTyp B 0araTOKOpPHYyCHiN BHITapHIn
ycraHoBli. Po3moain kopucHOI pi3HHLI TeMIieparyp mo KopmycaM. OnTUMaibHa KUTBKICTH KOPITYCIiB B
YCTAaHOBKAaX OaraTOKpaTHOro BUMapioBaHHSA. KOHCTpyKIii BHUIMapHUX amapariB 1 iX kimacudikaris.
Bumnapni amapatd 3 NpHpPOJHOIO Ta BUMYIICHOI LHUPKYJsAMiero. ['paBiTamiiiHi Ta pOTOpHI BUIApHI
arapaTtu. AJTOPUTM PO3PAaXyHKY BUIIAPHUX YCTaHOBOK.

Tema 8. llItyune oxonomxenHs. [1osicHUTH (iI3UYHY CYTh MEPEHECEHHSI TEIJIOTH 3 HU3BKOTO Ha
BHCOKHH TeMIlepaTypHUH piBeHb. 3BopoTHHH 1k Kapro. XonomunsHuii koedimieHT. OX0I0MKEHHS
IIPU 130€HTPOIIHHOMY Ta 130€HTANIBIIIFHOMY po3lIupeHHi. Temmneparypa iHBepcii .

[TomipHe oxomomkeHHs. CriocoOW MOMIPHOTO OXOJIOKEeHHs. [lapokommpeciifHi XOJ0auiTbHI
ycTaHOBKH. XosoaAuibHI areHTd. Llukmm 3 cyxum xozoM kommpecopa. [ToOynosa nukiiB B T-S ta P-I
JiarpaMax, BHU3HAYEHHS IMMHUTOMOI XOJIOJOTPOAYKTUBHOCTI, TEIUIOBOTO HABAaHTAXEHHS TEIMI000MIHHOT
armaparypu, BHUTPAaTH XOJOJOAreHTYy Ta PO3PAaxXyHOK IOTY)KHOCTI Komrpecopa. CxemMH NapOBOISHOI,
EJEKTPUYHOI Ta aOCOpOIIHHOI XOMOMUIBHUX YCTaHOBOK. CXeMa pPO3paxyHKYy YCTaHOBOK MOMIPHOTO
OXOJIOJKEHHSI.

I'muboxke oxonomkeHHs. MiHiMaibHa poOoTa 1S 3piKeHHS ra3iB. CTyneHeBe OXOJIO0KEHHS 13
3aCTOCYBaHHAM TNPOMDKHUX XOJOAMJIBHHMX arperariB. PereHepaTMBHMIM LUK 3 130€HTANbHIMHUM
PO3IIMPEHHSIM CTUCHYTOIO Ta3y. AJITOPUTM PO3paxyHKY YCTaHOBOK ITMOOKOTO OXOJIOIKEHHS.

Po3ain 3. Macoo6MiHuMi nponecu

Tema 1. OcHoBu macomnepenaui. di3uyHa CyTHICTH mporecy Macomnepenadi. CtaH piBHOBAry.
[TpaBumno da3. Mexani3m mporiecy macornepeaadi. MonexysspHa, TypOyJIeHTHA Ta KOHBEKTHBHA Tu]y3ii.
Mogpeni nudysiiinux nporecis. Ilepmmuit 3akon ®@ika. Busectn nudepeniiiine piBHIHHSI MOJEKYISPHOT
Ta KOHBEKTHUBHOI mudysiii. CdopmyaioBaTH OCHOBHE pIBHSHHS KOHBEKTHBHOI nudy3ii. Busectn
piBHSHHS Ha Mexi posainy ¢a3. Buectu kpurtepii momiOHOCTI Ta KpHUTEpialbHI 3aJEKHOCTI JUIA
MacoOOMIHHHX MPOILIECIB.

Tema 2. MarepianpHuii 0amaHc TpoleciB MacooOMiHy mjisi aOcopOiiii. BuecTu piBHSHHSA
po6oyoi JiHiT mporecy A abcopOIii /Ui BUMAAKIB KOJIM JIiHISA pIBHOBAry mpsMa Ta KpuBa. BusHaueHHS
CEpeNHbOI PYIIIHHOI CHJIM TIpOlleCy, KOJIM JIHISA piBHOBaru mpsmi i kpuBa. [IpoBecTn mepeTBOpeHHS
OCHOBHOTO PiBHSHHSI Macomnepeaadyi Juid HacaakoBHuX amapariB. [losicHuTy (i3uuHy CyTh yMcla i BUCOTH
ONIMHMIIL MacomnepeHocy. Bumectn 3anexHicth koedimienta Mmacomepemadi. [lopsgok po3paxyHKY
MacoOOMIHHHMX amapaTiB. Bu3HaueHHs BHCOTHM HACaJKOBHX amapaTiB. Bu3HaueHHs Yucna MiCHUX
TapiJIOK 32 KIHETHIHUMHU KPUBHMH.

Tema 3. Macomnepenaua B cucremax 3 TBepAoio (aszor. Macomnposignicts. [IpoananizyBatu
mudeHniiitHe piBHIHHSA MacomnpoBigHocTi. KoedimienT MacomposigHocTi. KputepianbHe piBHSIHHS
Macomnepeaayi B CHCTEMax 3 TBEpAOIO (a3oro.

Tema 4. A6copOitis 1 gecopOirisi. PizuuHa CYTHICTD MPOIECY 1 HOTO 3aCTOCYBAaHHS B XIMIUHIA Ta
HadTOXiMiuHIll TexHousorii. PiBHOBara B mpouecax abcop6buii. ®izmyHa Ta XimiyHa aOcopOuis.
MarepianpbHuii Ta TemioBui Oamancu abcopOmii. Bu3HaueHHS MiHIMAJIBHUX BHUTpPAT IMOTJMHAYA.
Heizorepmiuna abcopOrrisa. JlecopOris. Kineruka mporecy. [IpuHIHIOBI cxemu MpoiieciB adcopOrii:
MIPOTHUTEUIMHI, MPSIMOTEUIHI Ta 3 PEIUPKYIIAIIEIO TIO PIJKii Ta ra3oBiil ¢asi.

®di3uyHa CyTHICTH mpouecy aecopOuii. MarepianbHuii O6anmanc npouecy. CKiIacTu piBHSHHA
MarepiagpHOTO OanmaHncy mpouecy B audepeHmianbHid dopmi. OpepxaHHs pPIBHAHHS poOOYOi JiHIT
nporecy. CriocoOu mpoBeIeHHS 1ecopOIIii.

Tema 5. Pexktudikaris. Di3udHa CYTHICTh TpOIECy 1 HOTO 3aCTOCYBaHHS B XIMIUHIA Ta
HadTOXiMiuHIl TexHonorii. da3oBa piBHOBara CUCTeMi piiMHa-map uisi OiHapHHMX cywmimed. Busectu
PIBHSHHSI MarepialbHOTO 1 TeroBoro OanmaHcy pektudikamii. ®duaermoBe uucno. Ilepioguyna Ta
Oe3nepepBHa pekTudikamii. BuBecTn piBHAHHS poOOYHMX IiHIA NI BEPXHBOI Ta HIKHBOI YaCTHHU
kojoHu. Kinetuka mpomecy pextudikaiii. A3eoTpormHa Ta eKCTpakTHBHA pekTHdikailis. BusHaueHHs
MiHiManbHOTO (priermoBoro umcna. Crocobu po3paxyHKy dYHchaa AIHCHUX Tapijgok. Pekruikaris
0araTOKOMITOHEHTHHUX CyMitiel. [I[puHIIUIIOBI CXeMU TIPOIIECiB.

Huctmnsuis. OgHokpatHe BUMapoByBaHHs. [IpocTa meperoHka ta meperoHka 3 gedierMariiero,



NeperoHKa 3 BOJSHOIO Maporo. BuBecTu piBHAHHS ISl pO3PAaXyHKY IPOCTOT MEPETOHKH.

Tema 6. ba3oBi koHCTpykmii amapaTiB s abcopOmii 1 pekrtudikamii. ITniBKOBI KOJOHH.
[Tpuniun po6otu. Tunu miIiBKOBUX KoJOH. Pexxumu po6otu. I'inpoauHaMika IiiBKOBHUX araparis.

HacankoBi komonu. [lpuanumn poGotu. Tumm Hacagok. PobGoui pexumu. I'iapoawmHamika
HACaIKOBUX KOJIOH. BuzHaueHHs1 poO0u0i HIBUAKOCTI ra3y npu NpOTHTEUiHHIN cXxemi.

Tapimuacti xononu. Ilpunnun po6otn. OCHOBHI TapiJIKM: KJIallaHHI, KOBIAYKOBi, CITYACTI Ta
npoBasbHi. PoGoui pexumu. [igpoamnamika TapimyacTux KojoH. CXeMH pO3paxyHKy amapaTiB Ajis
MPOBEACHHS TIpolieciB abcopOIii Ta pekTudikartii.

Tema 7. Ilpouecu excTpakuii B cucTremMax pianHa—pianHa. Di3uyHa CYTHICTH IpoLECy
eKCTpakKIlii Ta MOro 3acTOCYBaHHS B XIMIYHIM Ta HadTOXIMiuHIM TexHoJsorii. PiBHOBara B mporecax
excTpakuii. Marepianpauil Oamanc. Jliarpamu mporeciB ekcrpakmii.  KiHeTHuHi 3aKOHOMIpHOCTI.
[TpuHIIMIIOBI cXeMU MpoIeciB eKCTpakilii. ba3oBi KOHCTpyKIIii ekcTpakTopiB. ['padoanamiTuaHmii crocio
BU3HAYCHHS YHCJA CTYNECHIB €KCTPaKIIil.

Tema 8. Ilporecu po3ynMHEHHS Ta EKCTPAKIli B CHCTeMax TBeEpAe TuIo—pinuHa. DizudHa
CYTHICTh TpOIlECYy Ta HOTro 3acTOCyBaHHS B XiMiuHiiM Ta HadTOXIMIYHIN TexHomorii. PiBHOBara,
MarepialbHUN OallaHC, KIHETHUKA TMpOIeCy pPO3YMHEHHS. BH3HA4YeHHS 4YMClia CTYMEHEeW eKCTpakmii i
noOynoBa aiarpamu. [IpuHINIIOB] cxeMHu mpolieciB, anaparypu. CXxeMu po3paxyHKy anaparis.

Tema 9. ApncopO6imisa. di3zuyHa CYTHICTH MPOIECYy Ta HOTO 3acTOCYBaHHS B XIMIUHINA Ta
HadTOXiMiuHill TexHonorii. PiBHOBara B npouecax azncopo6uii. Terora agcopOrii. AncopbenT. YMoBU
necopOrtii. MarepianpHuii  O6amanc mpomecy. Kinetuka azacopOiii. IlpuHIMIOBI cXemMu TpoIeciB
azncop6uii, amaparypa. Cxema po3paxyHKy ajcopOepis.

Tema 10. IIporiec po3aisieHHS 3 BUKOPUCTAHHSM PO3JUIBHUX Meperopoaok. dizuuHa CyTHICTh
Ipoliecy Ta WOro 3aCTOCYBaHHS B XiMiuHiil Ta HadTOXiMiuHIN TexHOJOril. MiKpONOpUCTI Ta MoJiMEpHIi
MeMOpaHu. MemOpaHHE pO3MIJICHHS PiAWH, ra3iB, MEMOpaHHE BHWIApOBYBaHHs. 3BOPOTHIM OCMOC Ta
yneTpadinbTpaiis. Teopis NPOHMKHEHHS pPEYOBUH CKpi3b MeMOpaHH. Amaparypa Ui 3A1HCHEHHS
MIPOIIECy; amapaT 3 MJIOCKO—KaMEPHUMH Ta TPpyOdaTUMH (DUIBTPYIOUMMHU €JIeMEHTaMH, QiIbTPYIOYHMHI
eJIEMEHTaMH PYJIOHHOTO TUITY Ta MOPOKHUCTUMH BOJOKHAMHU. CXEMH PO3paxyHKy araparis.

Tema 8. Cymiinas. @i3uyHa CYTHICTh MPOIIECY CYIIIHHS Ta WOTO 3aCTOCYBaHHS B XIMIYHINA Ta
HaToXiMiuHIK TexHomorii. CrocoOu TeroBOro cylriHHs. PiBHOBaXkHa BOJOTICTH Ta (OPMHU 3B'S3KY
BOJIOTH 3 MarepiajgoM. BimactuBocti Bosiororo razy. [lo6ymosa [-X miarpam. MarepiaabHuid Ta TEIUIOBHI
OanaHc cymiHHsA. 300pa)KeHHs MPOLECIB CYIIIHHS Ha jAiarpami Bosororo nositps. [IpuHIMnoBi cxemu
MPOIIECIB CYIIiHHA Ta iX po3paxyHok mo [-X miarpami. BusHaueHHsS BUTpaTH TMOBITPS 1 TEIUIOTH.
Kineruka npouecy cyurinas. Ilepionu mocTiifHoi 1 magaoyoi MBUIKOCTI cymriHHSA. MaconepeHeceHHs B
TBEp/ii 1 ra30Bii pa3ax. Tunmm KOHBEKTHBHUX 1 KOHAYKTUBHUX CYIIAPOK Ta aJITOPUTM iX PO3PaXyHKY.

INTPUKIHLEBI I10JIOZKEHHA

Ha nonmatkoBomy BUMpOOYBaHHI JJIS BCTYIy Ha OCBITHBO—TIPO(DECIHY Mporpamy IMiArOoTOBKH
Marictpa/cneriamicra 1o cnemianbHOCTI  8(7).05050315 «OOGOnagHanHsS XiIMIYHUX BUPOOHHITB 1
MIMPUEMCTB  OYIIBEIbHUX MaTepialiB» 3a 3MICTOM 3aBllaHb y €K3aMeHaIliiHOMYy OijleTi Hemae
HEOOX1THOCTI BUKOPUCTAHHS JTOTIOMI>XKHOTO MaTepiany (IOBITHUKH, IPUIIAIH, TOILO).

Kpurepii oniHlOBaHHS 101aTKOBOr0 BUIIPOOYBAHHS.

JlonaTkoBe BUMIPOOYBAHHS MPOBOJISATH JIMINE 33 3aTBEPPKCHUM KOMILIEKTOM €K3aMeHaI[iiHUX
oineriB. KinpkicTh BapiaHTIB O17€TiB Mae 3a0€3MEYUTH CaMOCTIHHICTHh BHUKOHAHHS 3aBJIaHHS KOXXHUM
CTYJCHTOM.

BinmoBa cTynmeHTa BiJ HamMCaHHS JOJAaTKOBOTO BHUIPOOYBAHHS 3a €K3aMEHAllIMHUM O1j1eToM
aTeCTYETHCS SIK HE3a0BUTbHA BiIIOBI/Ib.

[Tin yac momaTkoBOro BUNPOOYBAHHS CTYACHTAM JO3BOJSETHCS KOPUCTYBAaTHCS PYYKOIO Ta
JUCTaMH JIOIATKOBOTO BUTIpOOyBaHHs. [Ipu BUsBICHHI (aKkTy BUKOPUCTAHHS CTYACHTOM HEIO3BOJICHHX
MarepiaigiB eK3aMeHalliiHa KOMICisi Ma€ MpaBO MPUITMHUTH BUIPOOYBAHHS CTYIEHTA 1 BUCTaBUTH HOMY
HE3aJIOBUIbHY OIIIHKY.

Jlnst HanmMcaHHS TOAaTKOBOTO BUIIPOOYBAHHS CTYACHTaM HaJae€Thes He Outbie 135 XBUIHH.

[TuceMOBI poOOTH CTYAEHTIB 3 JIOJATKOBOIO BHUIPOOYBaHHS OILIHIOIOTH 3a cucremoro ECTS
(100-6anpHOO MIKAIIOIO).

[loBHa, mpaBmibHA Ta OOTpYHTOBAaHA BIANOBIAb HAa MHUTAHHS €K3aMEHAIIHOTO OuleTy, KU
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CKJIaJJAa€ThCS 3 TPbOX PIBHOBArOBUX IMUTAaHb 32 KOXKHHUM 3 TPbOX po3AiliB Kypcy «lIpouecu, anmapatu i
MallliHU TaTy31» (3 TEIJIOBUX, MEXaHIUYHUX, T1IPOMEXaHIYHUX TPOIIECIB), OIIHIOETHCSI TAKOI KUIBKICTIO
OaiB:

— mepire nutaHas — Ry =35 Gautis;

— npyre nutanHs — Ry =35 Oaunis;

— Tpete nutanHs — R3 =30 6aris,

ne Ry Ry R3 — 3HaueHHs peWTHHry 3a BIIMOBIAHO TMIepIie, Ipyre, TPETE MHTAHHS
eK3aMeHalifHoro 0i7eTy (paxoBOro BCTYITHOTO BUIPOOYBAaHHS.

HigcraBamMu 1J151 3HUKEHHSI PEHTHHTY €:

— HETIOBHA BiJIMOBiIh HA MTUTAaHHS €K3aMEeHaIIiHOTrOo OineTy (-5 OaiB);

— HelMpaBWJIbHA BIJIMOBIIb HAa TUTAHHS eK3aMeHarriitHoro oiery (—10 6amiB);

— HETOYHOCTI Yy MOJENIOBaHHI TNPOIECiB, BUBEJCHHI pIBHSAHBb, (OPMYIIOBAHHIX TEPMIHIB,
MpaBuJI, 3aKoHIB (-3 6ann);

— BIICYTHICTh OOTPYHTYBaHHS HaBEJCHUX BUCHOBKIB (—5 0aiiB);

— HEJIOCTaTHSA 3/IaTHICTh CTYJIEHTA JI0 y3arajJlbHCHHs Ta aHami3y (DaKkTiB, IHTEPIPETYBAHHS CXEM,
rpadikis i giarpam (=5 6amiB);

— HEYITKEe, HeJIOCTaTHRO JIOTIYHE, HEMOCIIIIOBHE BUKJIQJICHHS MaTepiary Tomo (— 3 6anm).

CymapHa KiJbKICTh OajliB HaOpaHUX BCTYMHHUKOM 3a (axoBe BUIPOOyBaHHA (3HAUCHHS
perTuHry (hpaxoBoro BCTymHOro BunpoOyBanas R= R;+Ry+R3=35+35+30=100 6aiB).

KoxHe nuTaHHs eK3aMeHalifHOTO O1IeTy 3aiKoBOi KOHTPOJIBHOI pOOOTH OLIHIOETHCS 3TiAHO 3
TalJINLEIO:

) ) .. KinekicTs OaniB 3a BIAMIOBIAL HA TUTAHHS
PiBedr BimmoBial -
nuTaddg 112 ATaHHA 3
BiaminHO 33-35 28 -30
Hob6pe 26 — 32 23 - 27
3a10B1JIBHO 21-25 18 - 22
He3zanosiabsHO 0-20 0-17

IHigcraBamu 1J151 3HUKEHHSI PEHTHHTY €:
BinnoBinHiCTh CyMapHOi KUIBKOCTI HAOpaHUX CTYACHTOM OalliB (3HAYCHHS PEUTHHTY) OIIIHKaM
3a mkayoto ECTS (Rp) 1 TpaaumiitHuM ek3aMeHalliifH|M OIlIHKaM HaBeJleHa B Ta0muill 1.

Tabmums 1 — BignoBigHicTs KinbKocTi 6amiB orinkam 3a mkanoo ECTS (Rp) 1 tpaguiiinum
eK3aMeHalliiHUM OL{IHKaM

Cyma  Oanis, Ouinka ECTS ra i Bu3HaueHHs . Tpanuuiiina
Rp OIlIHKA

95 ... 100 A — BigMmigHO BigmMin=gO

85...94 B — Jlyxxe nobpe

75 ... 84 C — Jloope Jlobpe

65...74 D — 3agoBuisHO

60 . 64 o E - HOC"I'“aTHLO (3a10BOJIbHSIE 3a10BIIHHO
MIHIMQJIbHUM KPUTEPISIM)

0...60 Fx — He3amoBiIbHO HeszanosinbHo

[Ipn 1BOMY mTiACYMKOBI TpajaWililiHI OI[IHKA MAalOTh BIAMOBITATH TaKUM Yy3aralbHCHUM
KPUTEPISM:

BIAMIHHO - cTyneHT 1eMOHCTpYe MOBHI i MIllHI 3HaHHS HAaBYAJIbHOTO MaTepiany B 3aJaHOMY
00cs31, BIACYTHICTh TIOMHJIOK B TEKCTI BIJIMOBIiJIeH, MpaBWJIbHI BIIMOBIAI HAa HE MEHIIE HDK JBa
JOAATKOBUX IMUTAHHS.

JOBPE — crymeHT nomyckae HECYTTEBI HETOYHOCTI B TEKCTI BIAMOBIAEH Ta TOJAATKOBUX
MUTAHHAX, Ma€ TPYAHOILI B TpaHC(OpMallii yMiHb Y HOBUX YMOBaX.

3AJZIOBIJIBHO - cTynmeHT 3acBOiB OCHOBHHMI TEOPETHUYHUN MaTepiall, aje JOMyCKae HEeTOYHOCTI
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B TEKCTI BIAMOBIJEH Ta JOJATKOBUX MUTAHHSX, [0 HE € MEPEIIKOI0I0 J0 MOJANBIIOT0 HAaBYaHHA. YMie
BUKOPUCTOBYBATH 3HAHHS JIJIsl BUPIIICHHS CTAHIAPTHHUX 3aBaHb.

HE3AJIOBUUIbBHO - crynmeHT He 3acBOiB OKpEMHUX PO3LIIB, HEBIPHI BIAMOBIMI Ha JTOJATKOBI
MMUTAHHS, HE 3JIaTeH 3aCTOCYBAaTH 3HAHHS HAa NPAKTHIN, IO POOUTH HEMOXKIMBHUM HOTO TOJAJIbIIE
HaBYaHHA.

[IpukIaJ TUNOBOTO 3aBAAHHSA J0JATKOBOT'O BUNIPOGYBaHHS

1. IlpoananizyBaTtu TEIIOOOMIH NMpH BiJbHIM KOHBEKLIi Ta BU3HAYUTU MOPAIOK PO3paxyBaHHS
Koe(iIieHTIB TETUIOBIAAYI.
2. [Tosicautu (Ppi3nyHy CyTh CTICHEHOTO OCIJJaHHS TBEPANX YACTUHOK B PIAMHHUX BIIACTIHHUKAX.

3. Y KOHBEKTHBHII CyIIWIbHIA YCTaHOBII BHJIAISETHCS 13 BOJOIOro Marepiaiy W =0,06xe/c

x, = 0,005 k2 6onozu/xe cyxoeo nosimps

BOJIOTH. BOJOrOBMICT CBIXXKOTO TMOBITPS , @ BIAMpambOBaHOTO,

x, = 0,025 ke 6onoau/re cyxoeo nosimps

BIJIMTOB1/THO, . 3HAWTH BUTpATH TOBITPS HA CYITIHHS.
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