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IIporpama HaBYAJBHOI M CIUILIIHA

1. Onuc HABYAIBLHOI IMCHUILIIHH, Ti MeTa, IpeMeT BUBYEHHS Ta
pe3yJIibTaTH HABYAHHA

Tenep mist oTpuMaHHs MaTepialiB 1 BUPOOIB 3 HUX 3 BIACTHBOCTIMHU HE NMPUTAMaHHUMHU
JUISE MarepialliB OTPUMYBaHUX TPAAHMIIIHHUMHA METOJAMHU JINTBA Ta MOJANBIIOT MEXaHIYHOI
00poOKH, B TOMY YHCJII 1 KOMITO3UIIIMHUX, € METO/IH, SIKI 0a3yIOThCsSI Ha TEXHOJIOTIYHUX 3acaaax
METO/IB MOPOIIKOBOI MeTanyprii. BuxigauMu marepiagamu IJii OTPUMaHHS TaKuX BUPOOIB €
MOPOILIKH Y PI3HOMY TUCIEPCHOMY CTaHi, SIKi y MOAANBIIOMY KOMITAKTYIOThCS LUIIXOM iX Ipe-
cyBanHs ((popMmyBaHHS) A HAJaHHS BUPOOaM HEOOXiqHOI (JOPMH 1 PO3MIPIB 1 Y MOAATBIIOMY
JUTISl HaJlaHHS iM HEOOX1THUX BJIACTUBOCTEH CITIKAIOTHCS (TEPMOOOPOOIIOIOTHCS). 3aCTOCOBYIOUH
pi3HI TEXHOJIOTiYHI BapiaHTH 1 yMOBH IPECYBaHHS Ta CHiKaHHS MOXXHAa OTPUMYBAaTH BHPOOH 3
PI3HMMU HIUTBHICTIO Ta CTPYKTYPOIO 1, IK HACTIIOK, PI3HUMHU (PYHKIIOHAIBHUMU BIACTUBOCTSIMU
3aJIeKHO BiJl BUMOT.

VY cBOIO Uepry BIaCTMBOCTI OTPUMYBAHUX BUPOOIB 3aJieXkaTh BiJl MPOIIECIB, SKi JIekKaTh B
OCHOBI TIpecyBaHHs Ta crikanHs. lle, mepir 3a Bce, mporiecu aedopmarrii MatepiaiiB mia Ji€ro
30BHIIIHIX HAaBAaHTa)XE€Hb, CHJI 3YMOBIICHUX HASBHICTIO BUKPUBIEHUX IOBEPXOHBb, CAMOOBIIb-
HUX TEPMOAMHAMIYHHX MPOIECIB, SIKI CHPUSAIOTH 3MEHIICHHIO 30BHINIHBOI Ta BHYTPIIIHBOT
EHeprii CUCTEeM 1, THM CAMHM, PYXY iX JI0 pIBHOBarH.

ToMy mpeamMeToM BUBYCHHS B TUCHUILIIHI “OCHOBH Teopil mpoieciB KOHCoJTiaamii
NMOPOLIKOBUX MaTepiajiB” € SBHIIA, 110 JIe)KaTh B OCHOBI MPOIIECIB KOMITAKTYBaHHS MOPOIII-
KOBUX MaTepiaiiB pi3HUMH METOJIaMH 1, BUXO/SIUM 3 I[LOTO, MapaMeTpH MPOIIECiB, SIKi 3a0e3re-
YyIOTh OTPUMAHHS 1X 3 Halepe.l 3aJaHUMH BIIACTUBOCTSIMH Ta CTPYKTYPOIO.

IIpeaMeToM BHBYECHHS € TAKOX TEOPETHYHI OCHOBU BHOOPY METOIY Ta TEXHOJOTIYHUX
napaMmeTpiB mpecyBaHHs (hopMyBaHHs) BXITHUX MOPOIIKIB Ta CHIKaHHS OTPUMAHUX 3 HHUX 3a-
TOTIBOK 3 BUKOPHCTAaHHSAM TEPMOJAMHAMIYHUX 3aca]l Ta aHAJTITUYHOTO OMHUCY MPOLECIB.

VY 3B’S13Ky 3 IMM OCHOBHUMH 3aBJIaHHSMHU JUCHUILTIHU “Teopis mpolieciB KOHCOMiIarii
MOPOILIKOBUX Ta KOMITO3ULIMHUX MaTepiaiiB” € HaJaHHsS 3700yBadaM BHUIIOi OCBIT MEPIIOrO
piBHS (yHIAMEHTAJIbHUX 3HaHb, KI O JOMOMOIJM iM BCTAHOBJIIOBATH KIHETHKY IPOIECIB Ta
MPOBOJUTH iX aHATITUYHHUN OINKC 3 METOI OTPHMaHHS MOPOIIKOBUX BHPOOIB 3 Hamepen 3aaa-
HUMHM BJIACTMBOCTSIMU Ta CTPYKTYPOIO Ha OCHOBI pO3YMiHHS ()i3UKO-XIMIYHMX SIBUIL, 1110 JIEXKATh
B OCHOBI CTBOPEHHS MaTepiajiB 3 3aCTOCYBAHHSM METO/11B MIOPOIIKOBOI METaTyprii.

Po3yminHs 3acan, siKi JiexkaTb B OCHOBI IPOIIECIB KOMIIAKTYBAaHHsS IOPOIIKOBUX Ma-
TepialiB MPEeCyBaHHIM 3 HACTYIIHUM CIIKaHHAM 0a3yeTbcsd Ha PyHIaMEHTAIbHUX 3aKOHaX (i3u-
KH, MeXaHIKH, (13UYHOI XiMii, (I3UKH KOH/IEHCOBAHOTO CTaHy, TEPMOJAMHAMIYHUX Ta KiHETHY-
HUX 3acaJl CTBOPEHHS MaTepiaiB.

135 ronuu obcsary aucuuruiing “ OcHOBHU Teopii nmpoieciB KOHCOIiIALIT MOPOIKOBUX
maTepiajiB” ”’ BKIIOYaIOTh 36 rOJIMH JIEKIIHHUX 3aHATh, 18 roauH nabopaTopHuX 3aHATH 1 81
roguH CPC.

MeTo10 HABYAIBHOI JUCHHUILIIHA € OPMYBAHHSA y CTYAEHTIB (pAXOBHMX KOMIIETEHT-
HOCTEHl TaKHX K @

KC.02 - 3naTHicTh 3a0e3ne4yBaTH sIKicTh MaTepiajiB Ta BUPOOiB;

KC.05 - 3naTHicTh 3acTOCOBYBATH CHCTEMHUI1 MiAXiJ 10 BUPIlICHHS IHXKEHEPHUX MaTepia-
JIO3HABYMX NP00IeM;

KC.06 — 3naTHicTh BUKOPHCTOBYBATH NPAKTHYHI iHKCeHEPHi HABUYKH /ISl BUPIlLLICHHS
npodgeciiiHux 3aBAaHb;



KC.07- 3narHicTb 3acTOCOBYBATH 3HAHHS | PO3YMiHHAI HAYKOBHMX (PaKTiB, KOHLEMNILii, Teo-
piii, npuHIUNIB i MeTOAIB, HEOOXiITHUX I NIATPUMKH AiJILHOCTI B cepi MaTepiajio3HAB-
CTBA;

KC.16 — 3aaTHicTb 3acTocoByBaTH (i3uKo-XiMiuHi NpuHIMNU 115 GopMyBaHHS 3a1aHOL
KC.17 — 3naTHicTh 00MpaTH TEXHOJOTiYHHUI NPOLEC Ta HOro0 ONTUMAJILHI YMOBH J1JIs1
OTPUMAHHSA BUPOOIB 3 KOMIIO3UIIIHNX, HAHOCTPYKTYPOBAHUX Ta MOPOIIKOBHUX Ma-
TepiaJis;

KC.18 — 3naTHicTh BU3HAYATH BUJ TA HEOOXIAHY KUIbKICTh TEXHOJOTIYHOT0 0012 THAHHSA
Ta Or0 KOHCTPYKTUBHHUX €JI€eMEHTIB /Il 0/IeP:KaHHS MOPOLIKIB Ta BUPOOIB 3 HUX

a TAKOXK:

— 31aTHICTB 3aCTOCOBYBATH MpoGeciifHi 3HaHHs i YMIHHS HA TPAKTHII IT1]1 4aC OTPUMAaHHS ITOPOIII-
KOBUX BUPOOIB 3 BUKOPUCTAHHSM MOPOLIKIB METAJIB, CIUIABIB Ta CIIOJIYK;
— 31aTHICTH BUPINIYBaTH MpoOieMu B mpodeciifHiil AisUIBHOCTI HA OCHOBI aHalli3y Ta CHHTE3Y
JITepaTypHUX Ta JOBIAKOBHUX JAaHUX BITHOCHO PO3POOKH MPOLECIiB KOMITAKTYBAHHS IOPOIIKO-
BHUX BUPOOIB;
— 31aTHICTh BUOMPATH ONTUMAIbHI METOJIM Ta TEXHOJIOTIYHI peXXUMU (POPMYBaHHS Ta CIHIKAHHS
MOPOIIKOBUX BUPOOIB 3 METOIO OTPUMAHHS iX 3 33/IaHUMU BJIACTHBOCTSMU;
— 3/1aTHICTH 3a BIIOMHMH METOJIMKAaMH 3 BUKOPUCTAHHSIM Cy4aCHOTO aHAIITUYHOTO OIHCY IpPO-
BOJUTU PO3PAXYHKH 3 METOIO0 ONTHMI3allii yMOB (DOpMYBaHHs Ta CIIKaHHS MOPOIIKOBUX BUPO-
0iB.
— 3[aTHICTh 3aCTOCOBYBATH CTaHAAPTHI METOJIM PO3PAXYHKY PiBHs BIACTHUBOCTEH MOPOIIKOBUX
BUPOOIB Micys iX MpecyBaHHs 1 CIIIKAHHS,
— 3naTHiCTh 3a0e3MeYyBaTh TEXHOJIOTIUHICTh BUPOOIB 1 MPOIECIB IXHHOTO BUTOTOBIIEHHS Ta 00-
pOOJICHHS, KOHTPOJIIOBATH TOTPUMAHHS TEXHOJOTIYHOI JUCHUIUIIHK IiJ] 4aC KOMITAaKTYBaHHS
MOOIIKOBUX BUPOOIB;
— 3JaTHICTh 3aCTOCOBYBAaTH METOJM CTaHJIAPTHUX BHUIPOOYBaHb I10JI0 BU3HAYEHHS (I13MYHUX,
XIMIYHHUX, CTPYKTYPHHUX Ta TEXHOJIOTIYHUX BJIACTUBOCTEH TOTOBUX MOPOIIKOBUX BUPOOIB;
— 31aTHICTh OOMPATH 3 EKOHOMIYHOT Ta TEXHOJIOTIYHOI TOYKU 30pYy ONTUMAJIBHY TEXHOJIOTIIO JIIs
KOMITAaKTYBaHHsI TOPOIIKOBUX BUPOOIB;

3rigHo 3 BMMOramMM OCBITHBO-NPO(eciiiHOI MPOrpaMu CTYAEHTH MiCas 3aCBOCHHSHA
HABYAJIbHOI IMCUMILIIHA MaIOTh NPOJeMOHCTPYBATH TaKi NPOrpaMHi pe3y/ibTaTH HABYAH-
ns [IPH):

ITPH.02 -3HaTn Ta BMITH BUKOPHCTOBYBATH 3HAHHA (DYHAAMEHTAJIBHUX HAYK, L0 JeXKATh
B OCHOBI BiiNOBiaHOI cneniagizanii MaTepiajio3HaBCTBa, HA PiBHI, HEOOXiAHOMY [IJIS1 JOCHAT-
HEHHSI IHIINX pe3yabTaTIB OCBITHHOI IPOrpamMMu;

ITPH.S — Bu3HauyaTu exo/10rivHO HeOe3Nne4yHi Ta WKixIuBi pakTopu npodeciiiHol AiJIbHO-
CTILLISAXOM NONEPeIHbOI0 aHAJII3Y Ta KOPeryBaTH 3MiCT AislJIbHOCTI 3 METOIONONepeIKeH-
HSl HETATMBHOI0 BILIMBY Ha HABKOJIMIIHE cepeloBHILe;

ITPH.6 — lorpumyBaTHCsi BUMOT I'aTy3eBUX HOPMATHBHHUX 10KYMEHTIB;

ITPH.7 — BosioaiTH HABHYKAaMM, AAKI J03BOJISIIOTH IIPOIOBKYBATH BUMTHCS i 0BOJIOAIBATH
Cy4YaCHMMHM 3HAHHSIMH;

ITPH.16 — 3HaTH i BUKOPUCTOBYBAaTH MeTOAU (PI3UYHOIO0 | MATEMATHYHOI'0 MOJAECTIOBAHHS
NPH CTBOPEHHI HOBUX Ta yI0CKOHAJIEHHI iICHYI0OUHX MaTepiaJiiB, TeXHO/0ri# ix Buroros-
JICHHS;

ITPH.17- 3pilicHIOBaTH TeXHOJIOTiYHe 3a0e31e4eHHs] BUTOTOBJICHHA MaTepiajiB Ta BUP00iB
3 HUX;



ITPH.18 — BusiBasitu, (popMyJ10BaTH i BUPIIIyBAaTH MaTepiajio3HABYI 3aBIaHHA BiANOBiI-
HO J0CIeNiaJIbHOCTI; PO3YMITH BaXK/JIHBICTh HeTeXHIYHHUX (CYCNIBCTBO, 310pPOB's i Oe3me-
Ka, 0XOPOHA HABKOJIMIIHLOTO Cepel0BUIIA, EKOHOMIKA, IPOMMCJIOBICTH) 00MeKeHb,

a TAKOK 3HAHHA :

— OCHOB Oprasi3aiii BApoOHHYO 1 HAYKOBOI MISTIBHOCTI Y Taly3i OTPUMaHHS MTOPOLIKOBHX BHUPO-
01B KOMITAKTYBaHHS BHXIJHUX MOPOIIIKIB METAJIIB, CILIABIB 1 TYTOTUIABKUX CIOJIYK;

— METOAMK MOIYKY iH(popMamii y TpaauliiiHOMy Ta €JIeKTPOHHOMY BHUJI y Taiy3i OTpUMaHHS
MOPOITKOBUX BUPOOIB KOMIIAKTYBaHHIM BUX1JHUX IMOPOIIKIB METaIB, CIUIABIB 1 CITONYK;

— CTaHJApTHHUX METO/IB BHUIIPOOYBaHb Ta CTATUCTUYHHUX METOJIIB OI[IHKH SIKOCTI BUPOOIB Ha Pi3-
HUX eTarax iX OTpUMaHHs KOMITAKTYBaHHsI TOPOIIKIB METAJIB,CILIABIB Ta TYTOIUIABKUX CIOIYK;
— XapaKTepPUCTUK OCHOBHHX 1 JOMOMIDKHUX MaTepiajiiB, [0 BUKOPUCTOBYIOTHCS Ul KOMITAKTY-
BaHHsI MIOPOIIIKOBUX 1 KOMITO3HUITIHHUX MaTepialliB;

— (bi3MKO-XIMIYHHMX TPOIECIB, SKI BiIOYBAIOTHCS IiJ Yac TEXHOJOTIYHHX ONepaliil KOMIaKTy-
BaHHSI MIOPOIIIKOBUX 1 KOMITO3HUITIHHUX MaTepialliB;

— (pakTopiB, IO BILIMBAIOTH HA (PI3UKO-XIMIUHI MPOIIECH, SKI BiTOYBAIOTHCS MiJ 9ac KOMITAKTY-
BaHHSI MIOPOIIIKOBUX 1 KOMITIO3UIIIHHUX MaTepialliB;

— METO/IiB BIUIMBY Ha CTPYKTYPY 1 BIACTHBOCTI OTPUMYBAHUX BUPOOIB KOMIAKTYBaHHSIM IOPO-
IIKOBUX 1 KOMITO3UIIIMHUX MaTepiaiis;

— 3arajJbHUX NPUHIUIIB KOHTPOIIO Ta PETYJIIOBAHHS TEXHOJOTIUYHUX IMapaMeTpiB OTPUMaHHS
BHUPOOIB KOMIAKTyBaHHSI MOPOIIKOBUX 1 KOMIO3UIIIIHIX MaTepiaiB;

— CTaHJAPTHUX METOJIB BHUMIPIOBaHHS IMapaMeTpiB MPOIYKIii, 0OJaJHaHHSA 1 TEXHOJOTIYHUX
MPOLIECIB MO OTPUMAHHIO BUPOOIB KOMITAKTYBaHHS MOPOIIKOBUX 1 KOMITO3UIIHHUX MaTepialis;

— CTaHJaPTHHUX METOJIIB KOHTPOJIIO SKOCTI OTPUMYBaHUX BUPOOiB;.

YMiHHS:

— 3aCTOCOBYBATH 0a30Bi Ta CyyacHi 3HAHHS 1HXKEHEPHUX TUCIHUILIIH, IO JIeKaTh B OCHOBI CIIe-
IIQJIBHOCTI /715 IOCATHEHHS 1HIIUX Pe3y/bTaTiB OCBITHROI IPOTrpamu;
— KBaJTi(hiKOBaHO 0OpaTH MaTepiaiu JIIsl BAPOOIB pi3HOrO MPU3HAUYEHHS Ha Mi/ICTaBl 3HaHb BILIU-
BY Ha CTPYKTYpY 1 BJaCTUBOCTI MaTepialliB METOAIB MoAMDiKarlii;
— obupaTu Ta OOIPYHTOBYBATH METOJIU BUPIIIEHHS TOCTaBJIEHUX 3a7a4 CTOCOBHO BHOOPY TEX-
HOJIOT1 Ta 3a0e3Me4YeHHs] YMOB OTPMMaHHS MOPOUIKOBUX BHUPOOIB KOMIIAKTYBaHHSAM MOPOLIKO-
BHX 1 KOMITO3UIIITHUX MaTepiajiB 3 3aJaHUMU BJIACTHBOCTIMHU;
— BUKOPHUCTOBYBaTH 0a30Bi 3HAHHS 3 MPUPOJHUYUX, COLIAIIbHO-TYMAHITAPHUX Ta €KOHOMIYHUX
HayK JJIsl BUPIIICHHS MPaKTUYHUX 3a]a4 MPoQeciifHOi qisIbHOCTI MiJ] 4ac OTPUMaHHS HOPOIIKO-
BUX BUPOOIB KOMITAaKTYBaHHSAM IMOPOIIKOBUX 1 KOMITO3UIIITHUX MaTepiais,
— BUKOPHCTOBYBATH 3HAHHS 13 TEXHOJOT1H BUTOTOBJIEHHS MOPOIIKOBUX BUPOOIB KOMIAKTyBaH-
HSIM MTOPOILIKOBUX 1 KOMITO3UIIIITHUX MaTepiaiiB;
— BUKOPUCTOBYBATH CTaHAAPTHI METOJM Ta METOAMKHU PO3PaXyHKY IPH BUOOP1 METOY KOMIaK-
TYBaHHS MOPOIIKOBUX 1 KOMIO3ULIIHHUX MaTepiajis;
— BUKOHYBaTH 1HXXEHEPHI pO3PAaXyHKH, OLIHIOBATH KUIbKICHI MapaMeTpH TEXHOJIOTIYHUX
IPOIIECIB OTPUMAHHS MOPOIIKOBUX BUPOOIB KOMITAKTYBAaHHSM MOPOIIKOBHUX 1 KOMITO3UIIIHUX
MaTepiaiB;
— TOTYBaTH MaTepiajlu Ta NpUAMaTH y4acTh y NMPOBEACHHI CTaHAAPTHUX BUIPOOYBAHHS 00
BHU3HAUEHHS (I3UYHUX, XIMIYHUX Ta MEXaHIYHHMX BJIACTUBOCTEH BUXIAHMX MaTepialiB Ta OTPH-
MaHMX MOPOIIKIB, TPOBOJUTH iX OLIHKY;

— aHaJi3yBaTH OCHOBHI TEXHOJIOT1] OTpUMaHHS MOPOIIKIB METalliB, CIJIaBIB Ta TYTOIUIABKUX CIIO-
YK,
— BU3HAYaTH MOCJIJIOBHICTh TEXHOJOTIYHHUX OTepalliil Ij1sl OTpUMaHHs BUPOOIB KOMITAKTYBaH-
HSIM MTOPOILIKOBUX 1 KOMITO3UIITHUX MaTepiaiiB 3a/1aHO SIKOCTI;



— BUKOPHUCTOBYBATH CTaHIAPTHI METO/H 1 3aCOOM BUMIPIOBaHHS IMapaMeTpiB MPOAYKIlii, 00a HaH-
HS Ta TEXHOJIOTIYHUX TPOLECIB MiJ Yac OTPUMAHHS BUPOOIB KOMITAKTYBAaHHSIM MOPOIIKOBUX 1
KOMITO3HITIHHUX MaTepiaiB.

2 IlpepeKBi3UTH Ta MOCTPEKBIZUTH TUCHHUILTIHN (Miclle B CTPYKTYPHO-
JIOTIYHIN cXeMi HABYAHHS 32 BIANOBIHOI0 OCBITHHOIO IIPOrPaAMOI0)

Jlucuumutina BUKJIQAA€ThCA Y MOCTOMY CEMECTpPl HiATOTOBKH 33 OCBITHBO-MPOdECiitHO0. mpo-
rpaMoro Tepuroro (6akajgaBpChbKOTO) piBHs BHIOI OCBiTH. J[JI1 YCHINTHOTO 3aCBOEHHS JUCIMILTIHH,
3100yBay MOBUHEH BOJIOJITH HAOOPOM. KOMIIETEHTHOCTEH MEPUIOrO piBHS BHILOI OCBITH CTYICHSI
«OakanmaBpy 31 crienianbHOCTI 132 MaTepialo3HaBCTBO.

BuBuenHs qucuuiuiing 6a3yeThCsl HA BUBUCHHI TaKUX JUCHUIUTIH sIK ”Bulia matematu-
Ka”, “©i3uka”, “PisaMka KOHAEHCOBaHOro cTaHy matepianis”, “MexaHiuHi BracTMBOCTIi ma-
Tepianis”,“®i3anKo-XiMmi4Hi OCHOBM OTPMMaAHHA MeTaniB, CNaBiB Ta CNONYK Y AUCNEPCHOMY
CTaHi* Ta IHIIHKX.

Huctumutina ” OcHOBH Teopii mpoueciB KOHCoJ1iaa11ii TOPOIIKOBUX Ta HAHOCTPYKTY-
POBaHUX MaTepiadiB” nae 3700yBady MOXKIIMBICTH Y MOAAIBIIOMY ITiJT YaC OTPUMAHHS T10-
POIIKOBUX Ta KOMITO3MITIHHUX MaTepialliB Ha 0a3i 3HaHb (Di3UKO-XIMii SIBUIII 1 POIIECIB CTBO-
pIOBaTH iX 3 33/JaHUM KOMIUIEKCOM (Di3MKO-TEXHIYHUX BIACTUBOCTEH, OBOJIOIITH CIHEIiabHUMHU
TEXHOJIOTIYHUMHU MPUIOMaMU BUTOTOBIICHHSI BUPOOiB KOMIAKTyBaHHIM IMOPOIIKOBUX 1 KOMIIO-
3UIIITHAX MaTepiaiB..

VY CcBOIO Uepry AMCHUMILIIHA € OCHOBOIO JJISi BUBUEHHS IHIIUX AUCLUMUIUIIH MiJ 4ac HaB-
YaHHS Ha eTalli MiArOTOBKM OakKajaBpiB a TaKOX MaricTpiB i JOKTOpiB dimocodii. Jo Takmx
npodeciiiHo opieHTOBAaHUX 0a30BUX Ta BUOIPKOBHUX JUCIHUILIIH BIIHOCATHCS:

TexHoJioriss BHPOOHUITB MOPOIIKOBUX Ta KOMIO3MUIiHHUX MarepiajgiB (po3ris-
JTA€ThCS BIUIMB METOJly KOMITAKTYBaHHS HA TEXHOJIOTII0 OTPHMAaHHS MOPOILIKOBUX Ta KOMIIO-
3ULIHHUX MaTepiaiB;

KoncrpyroBannst 00J1aiHaHHsI BUPOOHUITB MOPOIIKOBUX Ta KOMIIO3MIIITHUX Ma-
TepiaiB (po3risaaeTbCs B3a€EMO3B 30K METO/1y KOMIIAKTYBAaHHS 3 KOHCTPYKTHBHUMH Iapa-
MeTpaMu 00JIaIHaHHS Il OTPUMAHHS MOPOIIKOBUX KOMITO3UIIIHHUX MaTrepialiB);

TexHos10risi HAaHECEeHHsI Ta BJIACTUBOCTEH MOKPUTTIB (PO3IIsAAaeThCs BIUIUB METOMAIB
KOMITAKTYBaHHsI BHXIJHUX MaTepiajliB Ha TEXHOJIOTIYHI NMapaMeTpy HalMUIIOBAaHHS MOKPUTTIB 3
BHUKOPHUCTOBYBAHHSM CTPH)KHBI Ta THYYKHUX IIHYPIB);

“Kommno3uniitni marepiamu aas mexununn” (Po3risgaeTscs BIUIMB METOY KOMITAKTY-
BaHHs Ha (PYHKI[IOHATBHI BJACTUBOCTI MaTEpialiB JJI MEIUIIMHH );

“Haarsepai matepianu ta TtBepai cmiaBu” (Po3rnismaeTscsi BIIIUB METOAY KOHCOJIIAI|
Ha (OpMYyBaHHS CTPYKTYPH 1 BJACTUBOCTEH TBEPAUX CIUIABIB).

HaOyti nig yac BUBUEHHs TUCHMILIIHM “Teopis MmporeciB KOHCOMiAalii TOPOIMIKOBUX Ta
KOMIO3UIIHUX MatepianiB ~ kommeTeHuUli , 3HaHHsA, yMiHHS (I[IPH) 3naxomsTs mmpoxe 3a-
CTOCYBaHHS IMiJ] YaC BUKOHAHHS KYypPCOBHX 1 JUIJIOMHHUX pPOOIT, BUKOHAHHI KYpCOBHUX Ta JH-
MJIOMHUX MTPOEKTIB.

3 3MicT HABYAJIBHOI M CIUILIIHA
Po3nin 1- IlpecyBanHsl NOPOIIKOBHUX TiJI
Tema 1.1. 3aranpHi 3aKOHOMIPHOCTI YIIIIEHEHHSI TOPOLIKOBHUX TiJI.

Tema 1.2. Bapiantu ¢popmyBanus. [Ipaktuka popmyBaHHS.
Tema 1.3. [3octatnune popMyBaHHS.



Tewma 1.4. ®opMyBaHHS TOBIOMIPHHX BHPOOiB.
Tema 1.5. lIBuakicue (iMmynabcHE) GOpPMYBaHHS.
Tewma 1.6. beznedopmariitni metoan GopMyBaHHS.

Po3ain II — Cnikanns.

Tewma 2.1. XapakTepucTHKa MPOIIECIB, K1 JIEKATh B OCHOBI CITIKaHHS.

Tema 2.2. CriikaHHs B peaJIbHUX yMOBaX. BIUIMB pi3HUX (akTOPiB HA MPOLIEC CIIKAHHS.
Tewma 2.3. Metonu iHTeHCcH}iKaIlii TPOILIECIB CIIKaHHS.

Tewma 2.4. CriikaHHSI ITi]T THCKOM.

Tema 2.5. CriikaHHs 6araTOKOMIIOHEHTHHX MaTepiaiiB.

Tema 2.6. BracTuBOCTI CrieYeHUX MOPOIIKOBUX Ta KOMIO3HUIIIMHUX BUPOOIB.

4 HaBuaJibHi MaTepiaju Ta pecypcu
4.1 ba3osa Jjireparypa

1. Crenanuyk A. M. Teopist i TeXHOJIOTis IpecyBaHHs MOPOIIKOBUX MarepiaiiB: HaBuanbHuit
noci6Huk. /A. M. Crenanuyk. — Kuis : 3A0 "BIIIOJI", 2016. — 320 c.

2. Olevsky E. A Field-Assist end Sintering. Sciencec and Applications / E. A.Olevsky, D.
V.Dudina // Cham Switzerland. —2018. —432 s.

3. Cremanuyk A. M. MeTtoanyHi BKa3iBKM 10 BUKOHAHHS J1a0OpaTOpPHUX POOIT 3 AUCHUILTIHU
“OCHOBH OTPUMaHHSI OPOILIKOBUX 1 KoMOo3uIiiHuX MatepianiB”. /A. M. Crenanuyk, C. O. Py-
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creit. — KuiB . — HTYVY"KIII, 2013. — 64 c.
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HUX MarepiaiiB: MeToJl. Bka3iBku O BUKOHAHHS J1a00p. poOIT JuIst CTyAeHTIB crell. «Kommno3u-
L[1MHI Ta NOPOIIKOBI MaTepiany, NOKpUTT» /A. M. Crenanuyk.— Kuis : HTYVY «KIII», 2009. —
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I[1MH1 Ta MOPOIIKOBI MaTepianu, MOKpUTTs» /A. M. Crenanuyk, I1. . JToboxna, C. O. Pynenpkuii.
— Kuis : HTYY «KIII», 2009. — Y.II. — 76 c.
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tamtyprus, 1980. —495 c.
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/K. H. borosiBnenckuii, I1. A.Ky3uenos, K. K. Maprenc u ap. — Jleaunrpay : MamumHocTpoeHue,
1984. -168 c.



11. BunorpamoB I'. A. Teopuss TuCTOBON NPOKATKH METAUTMYECKUX TOPOIIKOB W TPaHYI.
/T'. A. Bunorpanos, B. I1. Karamuuckuii. — MockBa : Meramryprus, 1979. — 224 c.

7. HoopoBonbckuii A.I'. Illnukepnoe muthe. /A.I" JloOpoBoabckuii. — MockBa | Metamumyprus,
1977. - 240 c.

12. ®u3uko-xMMHYECKHE OCHOBBI BHUOPALMOHHOTO YIUIOTHEHUS IOPOIIKOBBIX METAJUIOB. —
Mocksa : Hayka, 1969. — 162 c.

13 I'ery3un S1. E. ®usuka cnekanus./fl. E. 'ery3un. — Mocksa : Hayka, 1967.— 360 c.

14. Cxkopoxox B. B. Peonormueckue ocHoBbl Teopuu crnekanus. /B. B. Ckopoxon. — Kues :
Hayk. nymka, 1972. — 149 c.

15. Koanpuenko M. C. Teopernueckne OCHOBBI ropsiueii 0OpabOTKH MOPUCTHIX MaTEPHUAJIOB
nasnenus. / M. C. KoBambuenko. — Kues : Hayk. Jlymka, 1980. — 240 c.

16. Camconos I'. B. BricokoTemnepaTypHble HEMETANTNIECKUE TEPMOIIAPhl U HAKOHEYHUKH.

/ T'. B. Camcomnos, I1. C. Kucnerii. — Kue : Hayk. mymka, 1969. — 181 c.

17. Ckopoxox B. B. ®usuko-meramtyprudeckue OCHOBBI criekanus nopomkos. / B. B. Ckopo-
xo1, C. M. Cononun. — Mocksa : Metamnyprus, 1984. — 159 c.

18. Kucmnerii I1. C., Ky3zenkoBa M. A. Cnekanne tyromnaBkux coenunenuit. /I1. C. Kucnbrii.,
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[TepepaxoBani 6a3Bi Ta 10/aTKOBI JKepena € y BimbHOMY gocTymi B 6i06mioreri KIII im. Irops
CiKOpCBKOTO 1 MOXKYTh OyTH BUKOPHCTaHI Ui OTPHUMAaHHS 0a30BHMX 3HAHb Ta TOTJIMOJIEHOTO
BUBYEHHS JUCIUILIIHH.

3. Indopmauiiini pecypcu

1. Kamnyc HTYVY «KIID»
2. compnano.kpi.ua

3. iff.kpi.ua

4. tempus.kpi.ua

HaByajabHUH KOHTEHT

5 MeTtoanka onaHyBaHHSI HABYAJIbLHOI JMCHUILJIIHMA (OCBITHBOI0 KOMIIO-
HEHTA)

5.1 Jlekmii

Beryn — Micie IMCHUIUTIHY Y CTPYTYPHO-JIOT1YHIN CXeMi MIArOTOBKY OakaiaBpiB Ma-
TepiaJo3HaBLIB 3TiIHO OCBITHBOI Mporpamu. Poboua HaBuanbHa nporpama (Cunadyc) 3 auciu-
TUTIHH.

Tema 1.1 3arajbHi 3aKOHOMIPHOCTI YIIIbHEHHS] IOPOLIKOBHX TiJI.

3anarra 1 — Mexani3M ymiibHEeHHS MOpOIIKOBUX Til. [Ipomecu, ski jexaTh B OCHOBI
yuriibHeHHs. Etanu ymiiapHeHHs. Pi3HUI B YIIIJIBHEHHI TUIACTHYHUX Ta KPUXKUX MaTepialib.
BrnuB BracTuBOCTEH MOPOUIKIB Ta HapaMeTPiB YUIUIBHEHHS Ha MPOIEC YIIIJIbHEHHS.

Po3nosin mineHOCTI y mpecoBkax npu popmysanHi. [Iporecu npu yminsHeHHI.

BuyTpimHe Ta 30BHIIIHE TepTa. bokoBuil THck. Cuila BUILITOBXYBaHHS, MPYXKHA MICISIS.
Posb macTun npu popMyBaHHI.



MexaHi3M# YIIUTBHEHHS MTOPOITKOBUX MaTepiaiiB. MeToau BU3HAYeHHsI OOKOBOTO THUCKY Ta
30BHIIIHBOTO TEPTS MiJ Yac TPECyBaHHS,

3anaTTd 2,3 — AHaTITUYHUNA ONUC TPOLIECY IPECyBaHHS.
PiBusinHsa npecyBanHs no bansmmnay, KyHiny ta FOpuenko, KnanoBuuy, iX aHami3 Ta NpakTH4-
HE BUKOPHUCTaHHS. BU3HAYCHHSI CTaINX PIBHSIHb.

AHaniTnuHu# onmc nporieciB npecyBanHs o repny, lllep6anto, [Tepensmany;

3auarra 4 — [Ipaktuka dopmyBanHs. [liqroroBka mopomkis aist mpecyBanHs. Biama,
kiacugikais, po3ciB, 3MIIIyBaHHs, TPaHyJIALIsA. Bu3HaueHHS HaBaXXKH, JO3YBaHHS.

Bapiantu popmyBanns. [IpecyBaHHS Ha MEXaHIYHUX Ta TiAPABIIYHUAX Ipecax.

MeTtou BU3HAYSHHS SIKOCT1 3MIITYBAaHHS BUX1THOT IIUXTH JUTSI IPECYBaHHS. MEeTOIUKN
BU3HAYCHHS SKOCTI 3MminTyBanHsa. O0nagHanHs 1l GOpPMYBaHHS TTOPOIIKOBUX BUPOOIB.

3auarra 5 — [3ocratuune GpopmyBanHs. Pi3HOBHIHOCTI 130CTaTUYHOTO (POPMYBaHHS.
[igpocratuyne, KBa3icTaTUYHE Ta ra3octaTHyHe (HOpMyBaHHS. 3aKOHOMIPHOCTI 130CTaATUYHOTO
dbopMyBaHHS. AHATITUYHUN OMKC 130CTATHYHOTO (POPMYBAHHS.

[IpakTrka i30cTaTHYHOTO (OPMYBaHHSI.

3ansarra 6 — lBuakicHe (immynbcHe) hopMyBaHHA. MeTonu iMImynbcHOTO (hOpMyBaH-
H. DopMyBaHHS Ha yCTAaHOBKAX THITY “KOIpa”, FiAPOAMHAMIYHE, eIEKTPOIMITYIIbCHE (Oop-
MyBaHHS, (OpPMYBaHHS BUOYXOM.

MexaHi3M YHIUIBHEHHS MiJ 4ac IMIyJIbCHOTO GopMmyBaHHs1. Brimus pisHux (aktopiB Ha
IPOIIEC YUTUTbHEHHS.

AHaTITHYHUHN ONUC IMITYIBCHOTO (POPMYBaHHS.

IBuaxicHe popmyBanHs. [IpecyBaHHS 3 BAKOPHCTAHHSIM BUCOKOBOJIBTHOTO O3PSIy B
pinuHi. EnexrpoimMnynscHe popMyBaHHS.

3ansarTa 7 — @opMyBaHHS JOBrOMipHHUX BUp0OiB. DOpMYyBaHHS CKOLIEHUM IIyaHCOHOM,
MPOKATKOI0, MyHIIITYYHUM NPECYBAHHSIM. 3aKOHOMIPHOCTI IpoleciB. Bruus mapamerpis dop-
MYBaHHS Ta BJIaCTUBOCTEH MOPOIIKIB HA BIACTUBOCTI BUPOOiB. AHATITUYHHIA ONUC MPOLIECIB.
[TpakTika ¢popMyBaHHS TOBIOMIPHUX BUPOOIB MPOKATKOIO, EKCTPY3I€LO.
Imxexuiitne opMyBaHHS.

3ansarra 8 — besnedopmaniiine GopmyBaHHS.
[nikepHe TUTBO, 1IHXeKU1lHE popmyBaHHs. [linroToBka BuxinHux marepianiB. CTIHKICTh
nurikepiB. MexaHi3M GpopMyBaHHS.

3ansarTa 9 — Bibpauiiine ¢popmyBanHs. BrnuB BiacTUBOCTEH MOPOIIKIB Ta MapameTpiB
MPOIIeCY Ha PO3TOILT MIUIBHOCTI TIpH BiOpariitHoMy hopMyBaHHI.
Bpax npu popmyBanHi, HOro MPUUMHU Ta MOXKIIUBICTh BUIIPaBJIEHHSI. MeTOIU KOHTPOJIIO SKOCTI
(hOpMOBOK.

3anarra 10 — MoaynsHa KOHTPOJIbHA pOOOTA.
Po3ain II Cnikanus
3ansarTa 11 — Tepminu cnikaHHs. 30BHIIIHI O3HAKU CHIKaHHs. YcaJlKka Ipy CIIKaHHI Ta

il BU3HaueHHs. PymiiiiHi cuiin ciikaHHs. 3arajibHi B1IOMOCTI IIPO CTaH MaTepiajiiB MpH KiM-
HaTHI{ TeMIiepaTypi Ta HarpiBi 3 TOUKH 30py HasBHOCTI Ae(eKkTiB, Audy3iiiHIX TpoLeciB ae-



dopmarii. [loBepxHeBUii HATAT SIK pymIiiiHa criia crikanHs. Kaminspauii Tuck. OCHOBHI Me-
XaHI3MU CIiKaHHS.

3ansarTa 12 — XapakTepucTuka OCHOBHHX MEXaHI3MiB CITIKaHHS.

CrnikanHs sk B’si3ka  (nudy3iitHO-B’s3Ka) Teuis, 00’ eMHa camoaudy3is, IIacTHYHA Teuis,
noBepxHeBa Audy3is, nepeHeceHHs yepe3 ra3oBy (aszy. Crikanus no ®Ppenkento, [linecy, ['e-
ry3iny. OCHOBHI CcTafii CIIKaHHS TPH Jii MUX MEXaHi3MiB, (Pi3UKO-XIMiUHI 3aKOHOMIPHOCTI Ta
KIHETHKA MPOIIECIB.

3ansarra 13 — DeHOMOHOIOTIYHMIA ONKC TPOLIECY CHiKaHHs. BIuiMB reomeTpuyHOro Ta
CTPYKTypHOTO (akTopiB Ha nporiec crikanus. Crikanas no B.B.Ckopoxony.

3anarTa 13 — Brums pizHux ¢akTopiB Ha IPOIEC CIIKaHHS.
BB remnepatypu, 4acy, BIaCTUBOCTEH MOPOIIKIB Ta (HOPMOBOK, YMOB CITIKaHHS Ha YCaJaKy Ta
BJIACTUBOCTI BUPOOIB.

3auarra 15— Chikanss nig tuckoM. ["apsiue mpecyBaHHS, rapsye 130CTaTUYHE Tpecy-
BaHHSI, IITAMIIOBKA, Tapsde KyBaHHsA. MexXaHi3M yIIIJIbHEHHS Ta 3aKOHOMIPHOCTI (hOpMyBaHHS
CTPYKTYpH Ta BIIACTUBOCTEH BUPOOIB MPH CMiKAHHI MiJl THCKOM. AHATITHYHUHN OIMUC MPOIIECiB
CIIKaHHS 1] THCKOM.

CriikaHHS 3 BAKOPUCTAHHSIM BHCOKOCHEPTETHUHHUX JDKEPEIl.
CriikaHHS TapsiYUM MPECYBaHHAM, METOIM Ta  OOsagHaHHs. [luHaMidae rapsde ¢opMyBaHHS.

3anarra 16 — 3akoHOMIpHOCTI CriKaHHS 0araTOKOMIIOHEHTHUX CUCTEeM. BIuuB ckmany
MaTepiajiB Ta mpoiieciB rerepoandysii Ha kiHeTuky crikanHusa. Edextu @penkens ta Kinengana.

Oco06muBOCTI ycaIku Ta MpoLeciB GOPMyBaHHs CTPYKTYPHU 1 BIACTUBOCTEH BHPOOIB MpH
CIIKaHHI CHUCTEM 3 HEOOMEXEHOI0 Ta OOMEKEHOI PO3YMHHICTIO KOMIIOHEHTIB, CHUCTEM, fKi
CKJIQTIAFOTHCSI 3 HEPOZYMHHUX KOMITOHEHTIB.

3auarra 17 — Cnikands 6araTOKOMIIOHEHTHUX CHCTEM Y TPUCYTHOCTI piakoi ¢a3u. Poms
3MOYYEMOCTI PiIKOi (a3 TBepaoi (pa3u y mporecax crikaHHs. J{is OCHOBHUX MEXaHI3MiB IIPH
CIIKaHHI y MPUCYTHOCTI piakoi (pa3u. B’s3ka Tedist, po3unHEHHA-0CaKEHHSI a00 MepeKpH-
cTaji3alis uepes piaky ¢asy, CmikaHHs y TBEepii ¢asi.

BapianTu cnikanHs y npucyTHOCTI piJikoi ¢a3u. CrikaHHsS y IPUCYTHOCTI piJIKoi a3y,
110 30epiraeTbes 10 KiHI crikanHsa. CHikaHHs y IPUCYTHOCTI PiIKO1 (a3u, 110 3HUKAE Y MPo-
1eCl CIIKaHHS.

CriikaHHs TpocovyBaHHSIM. BapiaHTH clikaHHS MPOCOYYBAHHSAM IpPU HAsBHOCTI Ta Bif-
CYTHOCTI 3MOUYYBaHOCTI, HASBHOCTI Ta BIICYTHOCTI PO3UYMHHOCTI. 3aKOHOMIPHOCTI CIIKaHHS MPO-
COYYBaHHSM.

3anarTs 18 — BracTuBOCTI crieueHux BUPOOiB. 3alIeKHICTh BIACTUBOCTEH CIIEUYCHUX BU-
po0iB BiJl XapaKTEPUCTUK BUX1THUX MMOPOIIKiB, TOPUCTUX 3arOTIBOK Ta YMOB, PEXKHUMIB IX BUTO-
TOBJICHHS. METOI KOHTPOJIIO CTPYKTYPH Ta BIaCTUBOCTEH CliedeHUX BUp0oOiB. Po3paxyHKOBI
dbopmyu.

MeTtoau KOHTPOJIIO CTPYKTYPH Ta BIACTUBOCTEH criedeHuX BUpOoOiB. MeTOAMKH BU3HA-
YeHHs BIIaCTUBOCTE;

5.2 JIabopaTopHi 3aHATTH
OcHOBHI 3aBJaHHs LUKy TAOOPaTOPHUX 3aHATH HACTYITHI:

— BuBuYeHHS 3aKOHOMIPHOCTEH MpecyBaHHs MOPOIIKOBUX MaTepialiB.
— BuBUYEHHS aHAJTITUYHOTO OIUCY MPOILIECIB IPECYBAHHS.



— BuBUYeHHs 3aKOHOMIPHOCTEH CITIKaHHS TOPOIIKOBHX MaTepiaiB.
— BuBUYEHHS TEOPETUYHMX Ta TEXHOJOTIYHUUX OCHOB METO/IiB IPECYBAaHHS 1 CITIKaHHS
HOPOIIKOBHUX MaTepiaiiB. HaOyTTs mpakTHYHUX HABUYOK.

IlepeJik 1abopaTopHux pooir:

JlaGopaTopHa pob6oTa Nel — JlocmisKeHHsT PiBHSIHB, sIKI OMUCYIOTh IIPOIIEC TPECyBaHHS
MOPOUIKOBHX BUPOOIB (2 rox).

JlabopaTtopna poboTa Ne2 — JlocmipKeHHs MPECOBAHOCTI MOPOIIKIB, BA3HAYCHHS 3yCHJILIISA
BUIITOBXYBAaHHSA 1 IpYy>KHOT micisinii (2 rox.).

JlabopaTopna po6ota Ne3 — JlocmipKeHHsI BIUTMBY Pi3HUX (PaKTOPIiB HA PO3MOILI IIJTb-
HOCTI B mpecoBi (4 ro1.).

JlabopaTopna po6oTa Ned — JlocmipKeHHs pO3IOIiTY 3YCHIIb TIiJ] 4ac MPeCcyBaHHS IMOPO-
MIKOBUX MaTepiaiis (2 rof,).

Jlabopatopna po6oTa Ne5 — JlociikeHHSs MPOLecy 130CTaTUYHOTO MTPECYBaHHS B TOBC-
TOCTIHHHX €JIACTUYHHUX 000JOHKaX (4 TO/I.)

JlaboparopHa po6oTta Ne6 — JlociipKeHHS IPOIeCy CIiKaHHS OJTHOKOMIIOHCHTHUX MaTe-
pianiB y TBepaiit dasi (4 rox.).

Jlaboparopua podota Ne7 — JlociipKeHHS IPOIECy CIiKaHHS 0araTOKOMIIOHEHTHUX T10-
POILIKOBUX MatepialiB y TBepii ¢asi (4 rox.).

JlaGopatopna po6oTa Ne8 — JlocmimkeHHs mpolecy 3MOYyBaHHS TBEPAMX T pO3ILIaBa-
MU METaJiB Ta CIUIaBiB (4 ro.).

JlaGopatopna po6ota Ne9 — JlocmimkeHHs MPOLeCy CIKaHHA y MPUCYTHOCTI PiKoi da3u
(4 ron.).

Jlabopatopna po6ota Nel( — JlocmiKeHHS IPOIIECy CIIKaHHS MOPOIIKOBUX MaTepiaiB
IPOCOYyBaHHM (4 roj.).

CamocriiiHa po0oTa cTyIeHTIiB

CamocriitHa po0OOTa CTY/IEHTIB MOJIATA€ Y BUBYEHHI OKPEMHX PO3JILIIB KypCy, BAKOHAHHI
JIOMAIIIHIX 3aB/IaHb 110 HA0YTTIO HABUYOK 3 BUOOPY Ta PO3PaxXyHKIB ONTHUMAIbHUX TEXHO-
JIOTIYHMX MapaMeTpiB MpoleciB (pOopMyBaHHS Ta CHIKaHHS MOPOIIKOBUX BUPOOIB, MIATOTOBII J10
BUKOHAHHS JJaOOpaTOpHUX POOIT Ta 00pOOIIl eKCIIEPUMEHTAIBHUX JIaHUX, OJEPKAHUX MPH 1X
BUKOHAHHI.

CamocriitHa po0oTa cTy1eHTIB (3aralbHUM 00’ e€MOM 81 TOAMH) MOJSTrae B:

— CaMOCTIHHOMY 1 OUTBII TTTHOOKOMY BUBYCHHI OKPEMHUX PO3ALTIB TUCHUILTIHH. (BHKOHAHHS
TeCTOBHX 3aB/aHb Yy BUNAIKY JUCTaHIiiHOT0 HaB4YaHHs) (21 rox.). (lonaTku 4,5).

— MIATOTOBIII 0 BUKOHAHHS JTa00paTOpHHUX PoOIT, 00poOIli Ta 0OTOBOPEHHI OTPUMAHUX PE3YITb-
TaTiB MiJ] Yac IX BUKOHAHHS, HAMMCAHHS BUCHOBKIB ( 21 ron.);

— TIATOTOBII O BAKOHAHHS MOYJIHOT KOHTPOJBHOI poboTH ( 9 rox.) ;

— MATOTOBIII IO CEMECTPOBOI arecTallii — ek3ameny (30 roxn.).

[TnanyBaHHS caMOCTIHHOT POOOTH ITi/T YaC BUBUEHHS TUCIUTUIIHU TTepea0avaeThCs 3T1IHO
tabmumi 1. (JomaTok 1)



IToJsiTHKA Ta KOHTPOJIb

IMosiTMKA HABYAJIBHOIL IMCHMUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

CucTtema BUMOT, SIKi CTaBJIATHCS TEPE CTYACHTOM:
— TeMy npomyIeHoro JeKIiHHOIO 3aHATTS CTYIEHT IOBUHEH OIPALIOBATH CAMOCTIHHO IIISIXOM
HaIMCaHHS KOHCIEKTY;
— IIponymeny nadopaTopHy poOOTY CTYJEHT TOBUHEH BUKOHATH B 4ac, y3roJKeHUH 3 BUKIa a-
YeM.
— ITix yac ycix BHUIIB ayAUTOPHUX 3aHATh 3a00POHSETHCS BUKOPUCTAHHSI MOOUTBHUX TeaedOHIB
y 3BYKOBOMY pexuMmi. Jl03BOJNISETHCS OOMEKEeHE BUKOPHCTAHHS MECCHIKEpIB y 0e33By4HOMY
pexxumi. [lig yac BUKOHaHHS J1a0OpaTOPHUX POOIT 103BOJSAETHCSA 3aCTOCYBAHHS IEPCOHAIBHUX
KOMIT FOTEPiB JUIs NOLIYKY iH(opMarllii, BAKOPHCTAaHHsI BIACHUX PECYPCiB, TOIMIO.
— PesynpraTH BHUKOHAHHMX JTA0OPATOPHHX pPOOIT OPOPMIIOIOTHCS Yy BHUIJSAL 3BITIB Y
BIJIMOBITHOCTI 1O BUMOT [6].
— CryaeHTy MOXYTh OyTH HapaxoBaHI 3a0X04YyBaJIbHI 0aay 3a OCOOJIMBI YCIIXU y HaBUYaHHI —
NOPIBHSAHHI OTPUMAHUX IIiJ] 4ac B POOOTI pe3yabTaTiB 3 pe3yibTaTaMH TEOPETUYHHX PO-
3paxyHKIB IPOBEJCHUX CTYJIEHTOM.
— [NomiTukor0 AeMIaiHIB Iepen0adacThcsi HEOOXITHICTh CBOEYACHOTO BUKOHAHHS 3aBaHb. KoH-
CIEKT MPOMYIIEHO] JIeKilii Mae OyTH BUKOHAHUH 1 OJIaHUH Ha MEPEBIPKY HE Mi3HiIIe 2-X THXKHIB
3 Yacy MPOIYIICHOI JieKiii. 3BiTH 3 JTabopaTOpHUX pPOOIT BUKOHYIOTHCS 1 3aXUIIAIOTHCS HE
mi3Hime 2-X THUKHIB 3 MOMEHTY 3aBEpILICHHS.
— VY BUnaaKy AMCTAHUIIHOr0 HABYAHHA 3HAYHA yBara NPUIUILETHCS CAMOCTIHHOMY OCBOEHHIO
marepiany aucuuiulind. KoHTponb 3HaHp mependayaeTbesl LUIIXOM BUKOHAHHS TECTOBUX 3aB-
naHb (auB. noxatok Ne 4 ) micyis BUBYEHHSI KOXKHOI T€MU 3riHO mporpamu. KoHTpomnb skocTi
BUKOHAHHSI TECTOBHMX 3aBJaHb BPAaXOBYETHCS LUISIXOM TECTOBOI'O OLIHIOBAHHS BIANOBIAHO 10
PEUTHHTOBOTO OIIHIOBAHHSI.
— Yci y4aCHUKH OCBITHBOTO HPOIIECY: BUKJIAAadl 1 CTYIEHTH B Mpoleci poOOTH BUBYEHHS JIUC-
LUIUTIHY MalOTh KepyBaTHCh NMPHHLIMIIAMU aKaJeMiuHOl JoOpoyecHOCTI, nependadennmu «Ko-
JekcoM yecTi HalioHambHOrO TeXHIYHOrO yHiBepcuTeTy YKpaiHu «KuiBChKHN MOMITEXHIYHUN
iHcTUTYT»» https://kpi.ua/code.

7. BuaM KOHTPOJIIO TAa PEMTHHIOBA CHCTEMA OLiHIOBAHHA Pe3yJIbTaTiB
Hapuanusa (PCO)

Buau xonTpoaio

[ToToyHUI KOHTPOJIb:
— 3axucT 3BITIB 3 JaOOPAaTOPHUX POOIT.
— MogynbpHa KOHTpoJIbHA po00Ta, IKa MPOBOAUTHCS Ha 7-10 THXKHI.
Kanengapuuil KOHTPOJIb: POBOJUTHCS JBiUl HA CEMECTP SIK MOHITOPHHI TOTOYHOTO CTaHy BH-
KOHaHHSI BAMOT CHJIa0ycCy.

Kanennapuuit kontposs (KK) npoBonuthest Ha 7-8 ta 14-15 THXHAX cemMecTpy HaBYaH-
Hs. Jlng nosutuBHOTO omiHtoBaHHS mnepmoro KK crynenty HeoOxigHO oOpMUTH 1 3aXUCTUTH
JIP Nel, Ne2, Ne3 monaiimeniie Ha 3 Oanu KoXHY 1 oTpumaru He MeHII Hix 10 Gani 3a MKP.
(Ta MO3MTHBHHUX BiANMOBiIell HAa He MeHII HixK 75% TecTOBUX 3aMUTaHb Y BHNAAKY JHC-
TAHIIITHOT0 HABYAHHS).


https://kpi.ua/code

JlJi1 TO3UTUBHOTO APYroro KajJeHAAPHOTO KOHTPOJIO CTYJIEHT IMOBUHEH OTPUMATH MO3U-
TUBHI OL[IHKY 32 3aXUCT JJabopaTtopHUX podiT Ne4, Ne5, Ne6 monaiimenmie Ha 4 6anu KOxHY. (Ta
MO3UTHBHUX BiINOBiZell HAa He MeHII Hidk 75% TecTOBHX 3aNMTAHb Y BHUIAAKY M-
CTAaHUIIHOTO HABYAHHS).

CemecTpoBU KOHTPOJIb: €K3aMEH.
Kpurepii HapaxyBanns 0aJiB

3axucT 3BiTiB 3 TA0OPATOPHHUX POOIT MaKCHUMAIILHO cKiangae 45 Oaiis,
BIJIIIOBIHO:
— BUKOHAHHS 1 3aXUCT OAHI€T pOOOTH 3 TIMOOKHM PO3KPUTTAM (Pi3UKO-XIMIYHOI CYTHOCTI IpO-
LIECIB, 1110 BUBYAIHCH — 3—5 0aiB;
— aKTHBHE BUKOHAHHS poOOTH, ONTaHYBaHHs MaTepiainy — 2—3 OaliB;
— BUKOHAHHS 3aBJIaHHA JIabopaTopHoi poboTn — 1 Oaur;

MonynbHa KOHTPOJIbHA POOOTa (JIMB. AOJATOK 2) OLIHIOETHCS MaKCUMaNbHO y 15 GarniB.,
BI/IIIOBITHO:

niepiie 3antaHHs — 6—10 GauiB

Apyre 3amuTaHHs — 3—5 OaiB.

YMOBOIO JIOITYCKY JI0 CEMECTPOBOTO KOHTPOJIIO € CEMECTPOBUI peHTHHT He MeHIne 60 OaiiB
3a YMOBU BUKOHAHHS 1 3aXHCTy BCix naboparopuux podir, MKP Ta kinbkocTi OaniB 3a BUIaAMHU:
— 3axucT 3BITIB 3 1a0OpaToOpHUX podIT He MeHIIe 45 Oais;

— MoaynbpHa KOHTpoJIbHA poboTa He MeHIIe 15 GaniB.

CeMecTpoBHi KOHTPOJIb TPOBOAMTLCS Y BUTJISIII MUCHMOBOTO ek3ameny (Joxarok 3).

BinnoBines Ha 3anuTaHHA O11eTiB OIiHIOETHCS 32 100-0aIbHOIO MIKATIOK0 HACTYITHUM YHHOM:
niepiie 3anutaHds — 25 — 40 Gautis;

npyre 3anutaHHs — 25 — 40 Gaiis;

Tpete 3amutands — 10 — 20 Gais;

Barosuii koedillieHT CKMECTPOBOTO KOHTPOJIIO ckiaaae 0,4

OuiHroBaHHS MPOBOAUTHCS 3a 100-0aJIbHOIO MIKAJIOH0:

— «BIJIMIHHOY», IIOBHA Bi/MOBiAb, He MeHIIEe 90% noTpiOHOT iH(pOpMaLlii, 1110 BUKOHAHA 3T1AHO 3
BUMOTaMHU JI0 PiBHS «yMiHb», (IOBHE, OE3NIOMUIIKOBE PO3B’A3yBaHHS 3aBAAHHS);

— «m1o0pe», TOCTaTHhO MOBHA BIAMOBIAbL, HE MeHIIe 75% moTpiOHOT iHpOopMaIlii, 110 BUKOHAHA
3TiJTHO 3 BUMOTaMHU JI0 PiBHSA «yMiHb a00 € HE3HAYH1 HETOYHOCTI (ITOBHE PO3B’3yBaHHs 3aBJaH-
Hs 3 HE3HAYHUMHU HETOYHOCTSIMU);

— «3a7I0BUTHHO», HETMOBHA BIAMOBIAb, He MeHIIe 60% moTpiOHOI iH(MOpMAaIlii, 0 BUKOHAHA
3TiTHO 3 BUMOTAaMHU JI0 «CTEPEOTHITHOTO» PIBHS Ta AESIKI MOMIJIKH (3aBIaHHS BUKOHAHE 3
MEBHUMU HEJI0JIIKaMH);

— «HE3aJIOBUTHHOY, BIIMOBIAH HE BIAMOBIAE YMOBAM JI0 «33J0BIIEHOY.

3arajpHa KUIBKICTh OaJliB BUSHAYAETHCH SIK:

PECGM = 60 + 0/4XP5€K3



Tabmurs — BinmoBigHOCTI peUTHHTOBHUX OajIiB OIIHKAM 32 YHIBEPCUTETCHKOIO MIKATIOK0

Kinpxicts OaiiB Ominka
100-95 BigminHO
94-85 Jyxe nobpe
84-75 Jlo6pe
74-65 3a10B1IIIBHO
64-60 JlocTaTHBO
Mentre 60 He3sanoBiibHO
He BUKOHaHI yMOBH JIONYCKY He nonymeno

3n00yBaui, sIKi HAOpaIH MPOTIATOM CEMECTPY PEHTHHT 3 IUCHUILTIHE MeHIIe 60 GaiiB

3000B’s13aHi JI0 MOYATKy €K3aMEHALIiHO1 cecii MiIBUIUTH HOro, IHAKIIIE BOHU HE TO0MYCKAIOThCS
710 €K3aMeHy 3 AMCLUILTIHY 1 MalOTh aKaJIeMiqHy 3a00proBaHiCTh

3a yMOBH OTpUMaHHS HE3aJ0BUILHOT OLIHKH CTYIEHT3/100yBay BBAXKAETHCA K TaKHi, 110

Mae 3a00proBaHICTh 1 MOXKeE ii ITepe3aaBaT Ha JOJATKOBIN eK3aMeHaIliiHIN cecii.

Jonarkosa ingopmanisi 3 TMCHUILIIHU (OCBITHBOI0 KOMIIOHEHTA)

1. Ilix yac BUBUEHHS IUCIUILIIHK 0a)KaHO BHUKOPUCTOBYBaTH iH(opmariiiHi pecypcu. Tak 3a
HABEJCHUMH HW)KYC TOCHJIAHHSIMH MOXKHA 3HAWTH JKypHAIH, IO BITHOCATHCS JO Taly3i Ma-
TEepiaj03HaBCTBA.

Ceramics International BugaBaunTBo Pergamon Press Ltd. (United Kingdom)

Journal of Alloys and Compounds, uznatensctso Elsevier BV (Netherlands)Hinenanau
Materials Today: Proceedings http://www.materialstoday.com/proceedings

Journal of Materials Research and Technology //www.journals.elsevier.com/journal-of-
materials-research-and-technology/editorial-board

Surface and Coatings Technology //www.journals.elsevier.com/surface-and-coatings-
technology

Materials Characterization //www.journals.elsevier.com/materials-characterization
Computational Materials Science //www.journals.elsevier.com/computational-materials-
science

Materials Science and Engineering //www.journals.elsevier.com/materials-science-and-
engineering-a

Applied Surface Science //www.journals.elsevier.com/applied-surface-science
International Journal of Refractory Metals and Hard Materials
Ilwww.journals.elsevier.com/international-journal-of-refractory-metals-and-hard-
materials

Journal of Solid State Chemistry //www.journals.elsevier.com/journal-of-solid-state-
chemistry

2. llpuknany rmianyBaHHSI CaMOCTIHHOT poOOTH , TUTaHb MOAYJIBHOI KOHTPOJIBHOI POOOTH,
PEUTHHTOBOI OLIIHKH Pe3y/IbTaTiB HABUAHHs HaBEEHY y nojaaTkax 1 — 3.


https://istina.msu.ru/publishers/44163/
https://istina.msu.ru/publishers/44160/
http://www.materialstoday.com/proceedings
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JTOJATKHU

Hopatoxk A

Tabauus — Ilepenik TeM camMocTiiiHOI po0OTH CTY/AEHTIB Ta ii 00csAT B

roamHax
No Hasga temu K-1p Jliteptypa
TOJIUH
1 2 3 4
1. Po3xia 1 IlpecyBaHHSI MOPOIKOBHUX TijI
1. MexaHi3MH yIIiIbHEHHS TOPOIIKOBHX MaTepiajiB 11,[31.[41.[9]
AHaIITHYHUHN ONHC Tporecy npecyBaHHs 3a LLTepHoM. 2
2. I3ocratuune ¢popmysanus. [IpakTuka isocTatuaHoro  ¢op- [1], [9]
MyBaHHS 2
3. HIBuakicue popmyBanns. [IpecyBaHHs 3 BAKOPHCTAaHHIM BH- 2 [1],[31.[81,
COKOBOJIbTHOTO pO3psAny B piauHi. EnextpoimnynascHe op- [9]
MYyBaHHSI.
Po3ain I1 Cnikanus
2
4. CnikaHHs B peajJbHUX YMOBaXx.
AKTHUBOBaHe CIiKaHHS. MeTOAM aKTHBOBAHOTO  CIIKaHHS.
[IpakTHKa aKTHBOBAHOTO CITIKAHHSI. 2 [31, [5], [9].
5. CriikaHHS 3 BAKOPUCTAHHSIM BHCOKOCHEPTETHYHHUX [ 9], [15]
moxepen. CriikaHHs rapsiduM NMpecyBaHHAM, METOAM Ta  00Ja-
HaHHS. /[[uHamiuHe rapsye GopMyBaHHS 5
[31.[4].[5],
10. MeToau KOHTPOJIIO CTPYKTYPH Ta BIACTHBOCTEH CIIEUEHUX [9]
BHUpOOiB. MeTOAMKN BU3HAYEHHSI BIIACTUBOCTEH.
3 | IliaroToBKa 10 BUKOHAHHS J1a00paTOPHUX POGIT Ta 00roBo- 17
PEHHS OTPUMAHUX Pe3yJIbTATIB
4 | linroToBKa /10 BUKOHAHHS MOYJIbHOI KOHTPOJIBHOI po00TH 6
5 | ITiaroToBKa 10 CEMECTPOBOI0 KOHTPOJIIO (€K3aMeHY) 30
Beboro: 63
Jlonarok b

Ipuxkaaau 3anuTadb Ta 3aBaHb 10 MOAYJIbHOI KOHTPOJIbLHOI po00TH

Iepenik 3anuTanb

1. Hagatu xapakTepucTHKy METO/IMaM OTPUMaHHS MOPOIIKOBUX BUPOOIB BETUKOI JOBKHU-

HH.

2. Po3KkpuTH CYTHICTh METOAIB OTPUMAaHHS MOPOMIKOBUX BUPOOIB 3 PIBHOMIPHUM

PO3MOIIIOM IIJIBHOCTI MO 00’ eMy.

3. Jlatu XapakTepucTUKy Oe3aedopMariiiHuM MetogaM popMyBaHHS MOPOIIKOBUX BUPO-

0OiB.




4. JlaTn XapaKTEePUCTHKY 130CTATUYHUM MeTo/IaM (hopMyBaHHS MTOPOITKOBUX BUPOOIB.
OOrpyHTYBaTH aHATITUYHUNA OIUC WX METO/IIB.

5. JlaTu XapaKTepUCTUKY PiBHSHB, SIKI MOXKYTb OyTH BUKOPUCTaH1 JJII aHAJTITHYHOTO OITH-
Cy MOPOIIKOBHX MaTepiajiB CepeaHbOI MIIaCTHYHOCTI.

6. [latn XapakTepUCTUKY METOIB (DOpPMyBaHHS IMOPOIIKOBUX BHPOOIB, K1 CIIPUSIOTH OT-
PUMAaHHIO TIOPOIMIKOBUX BUPOOIB 3 BUCOKOIO IIUIBHICTIO Ta PIBHOMIPHUM 11 pO3MOLIOM IO
1oro 00’eMy. AHAJIITUYHUN OITUC TIPOLIECY MPECYBAHHS [IUMHU METOJIaMH.

7. JlaTi XapakTepUCTHKY METOIB (pOopMyBaHHS MOPOUIKOBUX BHUPOOIB, SIKi CIIPUSIIOTH OT-
PUMaHHIO 1X 3 BUCOKOIO HIUTHHICTIO Ta PIBHOMIPHHUM 1i PO3MOLJIOM 10 00’ €eMy. AHATITHIHHMA
OIIHC TIPECYBAaHHS LIUMHU METOJIAMH.

8. Po3kpuTH BIUTMB po3Mipy Ta (GOPMH BUX1THHX MOPOIIKIB Ha MpoIriecu (OpMyBaHHS BU-
pOOiIB 3 HUX MPH MIPECYBaHHI PI3HUMU METOJAAMHU.

9. Po3kpuTu poib miactTudikatopiB Ipu MpecyBaHHI BUPOOIB pi3HUMHU MeTo1aMu. Bu3Ha-
YEHHS BIACTHBOCTEH MIacTU(IKOBAaHUX CYMIIIEH MPH NMpecyBaHHI MOPOLIKOBUX BUPOOiB
MYIIITYYHUM Ta 1HXKEKIIHHUM (HOPMYBAHHSIM.

10. latu XapakTepUCTUKY IMITYJIbCHUM MeToZaM (hOpMyBaHHS IOPOIIKOBUX BUPOOIiB.
AHaJITUYHUHN OMHUC IMITYICHUX METO/IIB MPECYBAHHS.

11. Po3kpuTs pUYMHA MOXJIMBOTO HEPIBHOMIPHOTO PO3MOALTY HIUTFHOCTI IO 00’eMy TIpe-
cOBKH. J[aTu XapaKTepUCTUKY yMOBaM Ta METOAAaM OTPUMAHHS IPECOBOK 3 PIBHOMIPHUM
PO3MOAIIOM HIUTBHOCTI 1O 1X 00’ eMy.

12. JlaTi XapakTepUCTUKY PIBHSHD, K1 MOXKYTh OYTH BUKOPUCTaH1 JJIsl aHAIITUYHOTO OIUCY
MOPOUIKOBHX MaTepiajiB KPUXKUX MaTepialib.

13. Po3KkpHTH CYyTHICTb 130CTATHUYHUX METO/AIB (JOPMYBAHHS.

14 Po3kpuTH poib maacTu(ikaTopiB Mpyu MpecyBaHHI BUPOOIB pi3sHUMHU MeTonamMu. BusHa-
YEeHHSI BIIACTUBOCTEH IIacTU(IKOBAHUX CYMIIIEH MpU IpecyBaHHI MOPOLIKOBUX BUPOOIB
MYIIITYYHUM Ta 1HKEKIIHHUM (pOpMyBaHHSM.

15.J1atn xapakTepucTHKy 6e31edopmaliifHuM MeTo1aM GopMyBaHHS OPOIIKOBUX BUPOOIB
0e3 NpUKIIaJIeHHS TUCKY.

16. Jlatu XapakTepUCTUKY MPOLECIB, SIKi CYIPOBOPKYIOTh MPOLEC YIIIIbHEHHS MPH IMITYJIb-
CHOMY NpecyBaHHI. MeTo/ii OTpUMaHHS MPECOBOK 3 PIBHOMIPHUM PO3IOILJIOM LIUIBHOCTI 1O
ix 00’emy.

17. XapakTepucTuka IMIYJIbCHUX METO/IIB IPECYBAaHHS OPOILIKOBUXBUPOOIB.

18. IlpecyBaHHS NMpOKaTKO. BIUIMB pi3HUX YNHHUKIB. AHAJIITUYHUHN OMHC.

19. Po3kpHuTH CYTHICTb 130CTaTUYHUX METOAIB opMyBaHHs. Biius pizHuX ¢akTopiB Ha
(dbopMyBaHHS LIIBHOCTI. AHATITUYHUNA OIHUC.

20. Jlatn XapakTepUCTUKY IIPOLECIB, SIKI CYTPOBOJIKYIOThH MPOLIEC YIIUILHEHHS M1 4ac M-
MyJIbCHOTO MpecyBaHHs. MeTou OTpUMaHHS MPECOBOK 3 PIBHOMIPHUM PO3IOALTIOM IIijIb-
HOCTI 10 iX 00’ €eMmy.

21. BusHauuTH HaBaxxKy Ta 00’eM MpecoBkH AiameTpoM 20 MM , BUCOTOIO 24 MM 3 TO-
pucTictio 26% , sika ckiagaeTses 3 76% uikenro, 20% Mizl ta 4% ByTIeIo.

22. Po3kpuTH posib I1acTU(iKaTOPiB MpH MpecyBaHHI BUPOOiB pi3HUMHU MeTo1aMH. BuzHa-
YEHHSI BJIACTUBOCTEN IMIacTU(PIKOBAHUX CyMIIIEH MpU MpecyBaHH1 MOPOIIKOBUX BUPOOiB
MYJIITYYHUM Ta 1HXEKUIHHUM (pOpMYyBaHHSM.

23. Po3kpuTH BIUIMB po3Mipy Ta GOPMH BHXIJTHUX MTOPOIIKIB Ha MpolecH (GOpMyBaHHS BHU-
poOiB 3 HUX MPH MIPECYBaHHI PI3HUMU METOAAMHU.

24. Po3kpuTH poJib Iu1acTu(ikaTopiB Mpu IpecyBaHHI BUPOOIB pizHUMHU MeToAamu. BusHa-
YEHHS BJIACTUBOCTEH IIacTU(IKOBAaHUX CyMILIEH MPH MpecyBaHHI MOPOLIKOBUX BUPOOiB
MYJIIITYYHUM Ta 1HXKEKIIHHUM (GOPMYBaHHSIM.

25. . Bu3HauuTH MUIBHICTH Ta BIJHOCHY IUIbHICTH MpecoBkH Baroto 100 r, sika CKi1agaeThes
3 90% Bonbdhpamy, 6% kobanbTy Ta 4% HIKENI0 1 Ma€e MOPUCTICTh 6 %. Busnauntu 06’ em
MOp y MIPECOBIII.



26. Buznauutu BimHocHU# 00’ €M mipecoBkH Baroto 104 r., sika ckimanaerbes 3 90% 3amiza, 3%
Mifi Ta 7% Hikemro 1 Mae mopucTicTh 18 %. Buznauntu 06’ €M mop y mpecosIii.

27. BuzHauuTu HaBaXXKy Ta 00’€M TPEecOBKH aiameTpoM 20 MM , BUCOTOIO 24 MM 3 TI0-
pucrictio 26% , sika cKi1agaeTbes 3 76% Hikento, 20% mini Ta 4% Byriento.

Hpuxaanu 3apgans 10 MKP
Nel

1. JlaTi XapakTepUCTUKY IMITYJIbCHUM MeTO/1aM ()OPMYBaHHS IMOPOIIKOBUX BUPOOIB.
AHaJTITUYHUHN OMHUC IMITYILCHUX METOJIIB MPECYBAHHS.

2. Buznauutu 06’eM 1op, BimHOCHUM 00’ eM (D=38,5 Mm; H=46 MM) TIpECOBKH 3 MO-
puctictio 19% , sixa ckmanaerbest 3 71% xap0biny tutany, 20% mupkosito Ta 9% 60py.

Ne2

1. PO3KpUTH PUYMHI MOKITMBOTO HEPIBHOMIPHOTO PO3MOILUTY HIUIBHOCTI IO 00’ €My
npecoBkH. /laTu XapaKTepUCTUKY YMOBaM Ta METOJIaM OTPUMAaHHS IIPECOBOK 3 PIBHOMIPHUM
PO3MOAIIOM HIUTBHOCTI 1O 1X 00’ eMy.

2. BU3HauuTH MIUIBHICTH, BIAHOCHY HIUIBHICTH Ta BIAHOCHUHN 00’ €M MPECOBKH Y BUTIISIL
kyOy 10x10x10 mm 3 mopuctictio 21% , sixa cknanaerbes 3 71% momnibaeny, 20% BaHanito
Ta 9% KpeMHiro.

Ne3
1. lati XapakTepUCTHKY METOIMaM OTPUMAHHS MTOPOITKOBUX BHPOOIB BEITUKOI JOBKHUHHU.
2. BuzHauuTy HIIBHICTH IPECOBKU Barow 24 ., aka ckiagaetbes 3 85% 3amiza, 12% mini ta
3% Byraero 1 Mae nopucticts 10%.

Ned4

1. PO3KpUTH CYTHICTh METO/IIB OTPUMAHHS MOPOIIKOBUX BUPOOIB 3 pIBHOMIPHUM
PO3MO/ISIOM IIJIBHOCTI IO 00’ €My.

2. Buznauntu BiiHOCHUN 00’ €M mipecoBkH Baroto 104 r., sxa ckimamgaetses 3 90% 3amiza, 3%
Mmizi ta 7% Hikemo 1 Mae nopucticth 18 %. 1. Jlatu xapaktepuctuky 0ezaedopmaniinum
MeTo1aM (OopMyBaHHS MMOPOLIKOBUX BUPOOIB.

Honarox B

Ipuxaaam 3anuTaHb 10 eK3aMeHauiiHuX 0ijieTiB
Ta Olj1eTiB

1. JlaTi XapakTepUCTHUKY METOaM OTPHUMAaHHS TIOPOIIKOBUX BUPOOIB BEITUKOT TOBKUHH.
2. CnikanHs nipocodeHHs M. OcoOIMBOCTI CIIKaHHS MPOCOYSHHSIM IIPU HAsIBHOCT1 0OMe-
YKEHOT PO3YMHHOCTI MI>K KOMITOHEHTaMH.



3. BuzHauuTyu NIUIBHICTE IPECOBKHU Baroro 24 T., sika cKiIagaaeTbes 3 85% 3amiza, 12% wmimi
ta 3% Byrueio i mae mopucticts 10%.

4. PO3KpUTH CYTHICTh METOJIIB OTPUMAaHHS IMOPOIIKOBUX BHPOOIB 3 PIBHOMIPHUM
PO3MO/ITIOM IIIJIBHOCTI 1O 00’ eMy.

5. Cnikannst mpocodeHHIM. OCOOIMBOCTI CIIKaHHS MPOCOYCHHM MPH BIJICYTHOCTI 3MOYY-
BaHHS PO3ILIABOM JIETKOIIABKOI CKIIaJI0BOT TBep 01 (hasu.

6. Buznauutu BimHocHuU# 00’ eM nipecoBku Baroto 104 1., sika ckinamaerbes 3 90% 3amiza, 3%
Mifi Ta 7% Hikemro 1 Mae mopucTicTh 18 %.

7. JlaTi xapakTepucTHKy 6e3nedopMaliifiHuM MeToaM (GOopMyBaHHs OPOIIKOBUX BUPO-
0iB.

8. BU3HaunTH MUIBHICTH Ta BIIHOCHY IIUIbHICTH MPecoBKH Barot 100 r, sika CKIIagaeThes 3
90% Bonbdpamy, 6% xobanbTy Ta 4% HIKEIO 1 Ma€e MOPHUCTICTh 6 %. Buznauntu 06’em mop
y TIPECOBII.

9. CrikanHs y IpUCYTHOCTI piakoi (azu. BruuB pisHuX (aKkTOpiB HA CHIKAHHS y TPUCYT-
HOCTI pizkoi dasmu.

10. [latn XapakTepUCTUKY 130CTATHYHUM MeTOAaM (POpMYyBaHHS TOPOIIKOBUX BUPOOIB.
OOrpyHTYyBaTH aHATITUYHUMA OMKUC LIUX METO/IB.

11. Bu3HauuTH MIBHICTH, BIIHOCHY INUJIBHICTE, BIIHOCHUH 00’ €M TIpe COBKHU 96 T., sika
cknanaetses 3 84% Bonbdpamy, 12% kobanbTy Ta 4% Hikemnto 1 Mae mopucticts 11 %.
Busnauntu 06’ €M mop y IpecoBIi.

12. CnikaHHA y IPUCYTHOCTI piaKoi Ga3u. Brume BUXigHOT MOpUCTOCTI BUPOOIB HA MPOIIEC
CHIKaHHS y MPUCYTHOCTI PiKOi (a3u.

13. JlaTu XapakTepUCTUKY PIBHSIHb, AKi MOXKYTh OYTH BUKOPHUCTaHI JIsl aHAJTITUYHOTO OIUCY
MOPOUIKOBHUX MaTepiajiB cepeIHbOl MIACTHIHOCTI.

14. 3akOHOMIPHOCTI CIiKaHHS Y MPUCYTHOCTI piakoi ¢a3u. [lpuuunu Biag’eMHOI ycaaku npu
CHiKaHHI y MPUCYTHOCTI PiAKOi (a3u.

15. Bu3HaunTH MIIBHICT, TOPUCTICTD, BIITHOCHUNA 00’ €M IPECOBKH, sIKa CKIalaeThes 3 88%
Bosb(pamy, 10% kobanbTy Ta 2% HIKEIO 1 Ma€ BIIHOCHY MUIbHICTH 82 %. Busnauutu 00’m
HOp Y TMPECOBIII.

16. JlaTu XapakTepuCTUKY METOIB (POPMYBaHHS IOPOLIKOBUX BUPOOIB, K1 CIPUSAIOTH OT-
PUMaHHIO TIOPOIIKOBHUX BUPOOIB 3 BUCOKOIO IIUIBHICTIO Ta PIBHOMIPHUM 11 pO3MO/LIOM 110
1oro 06’My. AHaJITUYHUN ONKC MPOLECY IPECYBAHHS IUMHU METOJaMH.

17. Ponb noBepxHeBoi Ta 00’ eMHOI AU y3ii Ipu akTUBYBaHHI MpoleciB crikanHsa. Kpurepii
['erysina.

18. [latn XapakTepUCTUKY METO/IiB ()OPMYBaHHS MOPOIIKOBUX BUPOOIB, K1 CIIPUSIOTH OT-
PUMAaHHIO iX 3 BUCOKOIO HIUIBHICTIO T4 PIBHOMIPHHUM i pO3MOJIJIOM IO 00’ €My. AHaNITUYHUN
OTUC MPECYBAaHHS LIUMHU METOJIaMH.

19. 3akOHOMIPHOCTI CIIKaHHSI 0araTOKOMIIOHEHTHUX BUPOOIB 3 HEOOMEKEHOI0 PO3UMHHICTIO
y TBepIiH dasi.

20. Po3kpuTH BIIIMB po3Mipy Ta (JOpMHU BUX1JHUX MOPOILKIB Ha npolecu (GopMyBaHHS BU-
poOiB 3 HUX MPH MIPECYBaHHI PI3HUMU METOAAMHU.

21. 3aKOHOMIPHOCTI clliKaHHs 0araTOKOMIIOHEHTHUX BUPOOIB 3 0OMEKEHOI0 POZUUHHICTIO Y
TBEpIiH dasi.

22. Po3kpuTH poiib IacTu(ikaTopiB Ipu npecyBaHHI BUPOOIB pi3HUMH MeToAaMu. BusHa-
YEHHS BJIACTHUBOCTEH IIacTU(IKOBAaHUX CyMILIEH MPH MpecyBaHHI MOPOLIKOBUX BUPOOIB
MYJIIITYYHUM Ta 1HXKEKIIHHUM (GOPMYBaHHSIM.

23. CnikaHHs 6araTOKOMIIOHEHTHUX BUPOOiB. 3aKOHOMIPHOCTI CIiKaHHs 6araToKOMITO-
HEHTHHUX BUPOOIB, SKI CKIIQJAAI0THCS 3 KOMIIOHEHTIB HEPO3UYMHHUX OJMH B OTHOMY Y TBEpAiil
dasi.

24 Jlatu XapaKTepUCTHKY IMITYJIbCHUM MeTo/1aM (OpMyBaHHS MOPOILIKOBUX BUPOOIB.
AHaJIITUYHUN OMUC IMITYJIBCHUX METOJIIB TPECYBAHHS.

25. IlpuyuuHY Bia’€MHOI yCaIKH MPH CIIKaHHI.



26. Po3kpuTH MpUYMHA MOKJIMBOTO HEPIBHOMIPHOTO PO3IMOALUTY IIUTHBHOCTI 1O 00’ €My Tpe-
coBKH. JlaTu XapaKTepUCTUKY YMOBaM Ta METOAaM OTPHUMAHHS IPECOBOK 3 PIBHOMIPHUM
PO3IOAIOM IIUTBHOCTI IO 1X 00’ eMy.

27. Jlist MexaHI13MiB CITIKaHHSI, K1 HE CYIIPOBOJIKYIOThCS YCAIKOI BHPOOIB.

28. JlaTi XapaKTepUCTUKY PiBHSHB, SIKI MOXYTh OyTH BUKOPUCTaHI JUIsl aHATITHYHOTO OTTHCY
MOPOUIKOBHX MaTepiajiiB KPUXKUX MaTepiais.

29. XapakTepucTUKa MEXaHi3MiB CITIKaHHS, K1 CYITPOBOKYIOThCS YCaIKOI BUPOOIB.

30. Po3KpHTH CYTHICT 130CTATUYHUX METOIB ()OPMYBAHHS.

31. Po3kpuTH CyTHICTh METO/IB CITIKaHHS, SIK1 CIIPUSIOTh OTPUMAHHIO TTOPOIIKOBHUX BUPOOIB
3 MPAKTUYHO CTOBIJACOTKOBOIO IIJIBHICTIO.

32. Po3kpuTta poiib miacTu(dikaTopiB MpH MpecyBaHHI BUPOOIB pi3HUMH MeToAaMu. BuszHa-
YEHHS BIACTHBOCTEH IIaCTU(IKOBAaHUX CYMIIIEH MPH MpecyBaHHI MOPOLIKOBUX BHPOOiB
MYAIITYYHUM Ta 1HXEKIIHHAUM (GOPMYBaHHSIM.

33. MeTou aKTHBALlil IIPOLIECIB CIIKAHHA. X CYTHICTS.

34. Jlatu xapaktepuctuky 0e3nedopmaniiftHum Meto1aM GopMyBaHHS MOPOLIKOBUX BHPO-
0iB 03 IpUKIIaICHHS TUCKY.

35. Peanizaiist MexaHi3My ITACTHYHOI TeUli IPH CIiKaHHI. AHATITUYHUI OMUC.

36. [latu XapakTepUCTUKY MPOLECIB, IKi CYIPOBOKYIOTH MPOLEC YIIUIPHEHHS PH IMITYJIb-
CHOMY MpecyBaHHi. MeTo/ii OTpUMaHHS MPECOBOK 3 PIBHOMIPHUM PO3MOJI1IIOM HIUIBHOCTI 1O
ix 00’ emy.

37 XapaKkTepucTHKa OCHOBHUX MEXaHI3MIB CITIKaHHS Yy TBEpAiil (asi.
38.XapakTepucTuKa iIMITyJIbCHUX METO/IIB IPECYBaHHS MOPOIIKOBUX BUPOOIB.

39. MexaHi3mu criikaHHs BUpOOiB y MPUCYTHOCTI piaKoi ¢a3u.

40 IMpecyBaHHS IPOKATKOIO. BIUIMB pi3HUX YHHHUKIB.

41. CniikaHHS rapsYuM NpeCcyBaHHIM. AHATITHUYHUN OIHC.

42. Ponb 3MO4YyBaHHS Ii/1 YaC KOHCOJIIJAIlii MOPOIIKOBUX BUPOOIB CITIKAHHSAM Y IPUCYTHOCTI
piznkoi ¢a3u Ta NpoCOUyBaHHSIM.CIIKaHHS MOPOIIKOBUX BUPOOIB
43. IMITyJIbCHI METOJIA TTPECYBAHHS TOPOITKOBUX BUPOOIB. YMOBA TUIABIICHHS.

AHaJIITUYHUHN ONHUC IMITYJILCHUX METO]IIB IPECYBaHHS.

Ipukaaau OlIeTIB 10 eK3aMeHy
Ne a

1. JlaTn XapakTepuCTHKY METOJaM OTPHUMAaHHS MMOPOIIKOBUX BHPOOIB BEIHKOI JOBKHHH.

2. Criikanns nipocoveHHsIM. OcoOIMBOCTI CIIIKaHHS TIPOCOYEHHSIM NPH HAsSIBHOCTI 0OMEXEHOT po3-
YUHHOCTI MK KOMIIOHEHTaMH.

3. Bu3HaunTH NIIEHICTH MPECOBKH Baroro 24 T., sika ckiaanaeTbes 3 85% 3amiza, 12% wmini ta 3%
ByTJIELIO 1 Mae mopuctictsb 10%.



Ne 6
1. PO3KpUTH CYTHICTB METOJIIB OTPUMAaHHS IIOPOIIKOBUX BUPOOIB 3 PIBHOMIPHUM PO3MOIiIOM
HIUIBHOCTI 1O 00’ €My .

2. CrikanHst mpocodyeHHsIM. OcOOIMBOCTI CIiKaHHS MPOCOYEHHSIM MPU BiICYyTHOCTI 3MOYYBaHHS
PO3ILIIaBOM JIETKOTIIABKOI CKJIaZ0BO1 TBEPAOI (a3u.

3. BusHnaunTn BigHOCHMIA 06’ €M TIpecoBKH Baroro 104 T., sika ckinamaetses 3 90% 3amiza, 3% wmimi Ta
7% Hikemo 1 Mae mopucTicts 18 %.

Ne B

1. atu xapakTepucTuKy 6e3nedopmamiitHiM MeToaaM (OpMyBaHHS ITOPOIIKOBUX BHPOOIB.

2. Bu3zHauuTH MWIIBHICTH TA BIAHOCHY IIIIBHICTE NpecoBKH Baroto 100 T, sika ckinanaerses 3 90%
BoJb(pamy, 6% kobanbeTy Ta 4% Hikento 1 Mae mopucticts 6 %. Buznaunt 00°eM nop y mpecosLi.

3. Cmika"HS y IPUCYTHOCTI piakoi ga3u. Brmus pisHUX GakTopiB HA CIIIKaHHA y MIPUCYTHOCTI Pif-
Koi ¢a3u.

Ner

1. Hagatn XapakTepuCTHKY i30CTaTHYHUM MeTo1aM (JOpMYBaHHS IOPOIIKOBUX BUPOOiB. OOTpyH-
TYyBaTH aHATITHIHUNA OTIHC IIUX METO/IiB.

2. BusHaunTH MTBHICTH, BIAHOCHY HIUTEHICTH, BITHOCHUH 00’ €M Tipe COBKH 96 T., SIKa CKIaIa€Th-
¢ 3 84% Bonbhpamy, 12% kobaibTy Ta 4% Hikemto 1 Mae mopucticts 11 %. Busnauntu 06’eM nop y
TIPECOBII].

3. CnikaHHs y IpUCYTHOCTI pizkoi ¢a3u. Brmus BuxinHoi nopuctocTi BUpOOiB Ha MpoLiec CHiKaH-
HS Y IPUCYTHOCTI pifKoi dazu.

Homarok I'

TecTOoBl 3alIMTAHHSA

3 TUCHMILIIHA



“ OcHoBM TeOopil mpoueciB KOHCOJIiaamil
MOPOIIKOBUX MaTepiaiiB”

JJISI KOHTPOJII0 CAMOCTIHHOI0 BUBYEHHS JIEKIINHOT0 Ma-
Tepiajay CTyAeHTaAMHU

3a YMOB HHCTaHHiﬁHOFO HaBYaHHHA

Po3ain I — IIpecyBanus

3anuTadHs 1

3a paxyHOK SIKHX NpoueciB Big0yBaeTbCs YUl IbHEHHS MOPOLIKIB 3 IJIACTUYHUX Ma-
TepianiB?

Bapianrtu Bianosizi:
A. CtpykrypHa nedopmartis, niaactuuna aedopmariisi, 06’€eMHE CTUCHEHHS.

b. BigHocHe nepeMilieHHs YaCTHHOK, Aedopmarlisi YaCTHHOK.
B. B’s3ka Tedis, 3KJICIOBaHHS.



Bingnosinb: (IIpuknax Binmosigi @ A, abo b, abo B, a6o A 1 b, abo iHmIi BapiaHTH)

3anmuTanag 2

3a paxyHOK SIKUX MPOIIECIB BiI0OYBA€THCS YIIITLHEHHS MTOPOITKOBUX MATEPiaiB 3 IIIACTUYHUX
MaTepiams?
Bapianrtu Biamosizi:
A. CtpykrypHa nedopmaiiis, KpuXKe pyiHHyBaHHS.
b. Kpuxke pyliHyBaHHS 3 HACTYITHUM O1JTBII IIUTFHUM YKJIQAAHHSM YaCTHHOK MOPOLIKY.
B. YTBOpeHHs HeCTaO1IbHUX CTPYKTYP.
Binnosinb:
3anuTaHHs 3

Ha ski craaii MoxkHa noalinTi npouec yuijibHeHHs] MOPOIIKOBUX MaTepiaJjiB 3rigHO ysB-
nens llep6ans M.L.?
/BapiaHTH BiIIOBIII/

A. Cranist yTBOpEHHSI HECTaOUIBHUX MTPOCTOPOBUX CTPYKTYP; CTalis yTBOPEHHS CTIHKUX MPOCTOPO-
BUX CTPYKTYD; cTajis Makpoaedopmallii 06'eMy 4aCTHHOK MOPOLIKY; cTafis 00'eMHOI Teuii Ma-
Tepiaxy YaCTHHOK.

b. Crazis yrBopeHHS HeCTaOUIbHUX MPOCTOPOBUX CTPYKTYP; CTaisl yTBOPEHHS CTIMKUX MPOCTOPO-
BUX CTPYKTYD;

B. Cragis yTBOpeHHsI IPOCTOPOBUX CTPYKTYP; 3POCTAHHS YACTHHOK MOPOIIKY

Binnosiab:
3anutaHHs 4
SlkuM MaKCHMMAJbLHUM KOOPAUHANIMHUM YMCJIOM MOKHA 0XapPaKTEePU3yBaTH NMpoiec
YIIJIbHEHHS OPOIIKOBHUX MaTepiadiB Ha cTajil CTPYKTypHOI AedopMmanii?
Bapiantu Bignosii:

A. KoopaunamiitHum guciom 12.

b. KoopauHamiiHum 9uciiom y Mexax 5 —12.

B. Koopaunamiitnum yuciom 4.

Binnosiab:
3anuTaHHs 5

3a s1K010 (OPMYIIOK MOXHA BUHAYMTH O1YHHM THCK NPH MIPECYBaHHI MOPOLIKOBUX MaTepiajiB
B nipecopmax?
/BapiaHTH BiAMOBII1/

A%
P60;<:Pnp:

B. P5UK' = Pan.:

h
P=4H5PB

Binnosiab:
3anuTaHHs 6
J10 4oro NpuBOAUTH 30L/IbIIEHHSI 00KOBOI0 THCKY NPHU NMpecyBaHHi?

/BapiaHTH BiAMOBI I/
A. J1o HEpIBHOMIPHOTO PO3MOAUTY IUIBHOCTI IO BUCOTI IPECOBKH.



b. J1o HEpIBHOMIPHOTO PO3MOAUTY IUIBHOCTI IO 00’ €MY ITPOCOBKHU
B. lo 6ib piBHOMIPHOTO PO3MOTY IILUTEHOCTI B IPECOBIII.
Bingnosinn:

3anutadgusa 7

3a K010 GOPMYJIO0 MOXKHA BU3HAYMTH PO3IOLIT TUCKY B MPECOBIII PU CTATUYHOMY IPECyBaH-
Hi?
/BapiaHTH BiIOBIII/

h
—4pE—

h

dP = 4pEP —

5 Al
B. P = lugpﬁoﬁcTEDh

Bignmosiab:
3anutadusa 8

3a ko1 GopMyJI0I0 MOKHA BUZHAYMTH CHJIY TEPTH NPECOBKHU 00 CTIHKH HUWIiHAPHUYHOL
npec-¢GpopmMu Npu NpecyBaHHi NOPOIIKOBHUX MaTepiagiB?
/BapiaHTH BiIIOBIII/

A Nap = WEP,,, . DA
B. Nmp = 'J'P60K'F60K

h

N., =4 —

B. od lugPD
Bignmosiab:

3anurtaHHs 9
Sk BIIMBAIOTH 1HEPTHI MAacTHJIa HA PO3IOALT IIUIBHOCTI B IIPECcOBIIi?
/BapiaHTH BiAMOBI I/
A. CripustoTh OUIBII PIBHOMIPHOMY PO3MOUTY IIUIBHOCTI.
b. Cnabo BruMBaOTh Ha PIBHOMIPHUNA PO3MOJLT HIUTBHOCTI.
B. He BruiiBatoTh Ha po3mo/Iiil MIIILHOCTI B IPECOBII.

Bignosigk:

Samnurangag 10

Sk BJIMBaIOTH MOBEPXHEBO-aKTHBHI MaCTHJIA HA PO3NOALI IVIBHOCTI B MpecoBui?
/BapiaHTH BIIIOBIII/
A. 301IBIIYIOTh IIUIBHICTh MPECOBKU 1 PIBHOMIPHICTH i1 pO3Moaiiay Mo 00’ emy.
b. 3011b11yI0Th MIUIBHICTS TPPECOBKH.
B. He BinBaroTh Ha po3MO/iT HIUTBHOCTI 110 00’ €My TIpe COBKH.
Bignosiab:

Sanuragss 11



SAx BIUIMBAE 30ib1IEHHS] TUCKY TPEeCYBAaHHS HAa BeJIMYMHY NPYKHOI micasiAil npecoBKH
micJiA il BUJIy4eHHs 3 npec-popmu?
/BapiaHTH BiATOBIII/
A. B 0CHOBHOMY CHIOYAaTKY 301JIBLITYETHCS @ MOTIM 3MEHIIYETHCSI.
b. 36inbmryeTbest a00 3MEHIYETHCS 3aJIEKHO BiJl MaTepiaay YaCTHHOK MOPOLIKIB.
B. 3menIyerhbcs.
Binnosinb:

3amuranasa 12

Sk BniIMBa€ HASIBHICTh MACTIJIA HA BeJIMYMHY NPYKHOI Mic/asAil mpe COBKH micJs 1i BU-
JiydeHHs 3 npec-gpopmu?
/BapiaHTH BiATMOBIII/
A. 3061nb11y€eThCS NPYy>KHA MICIATIA. .
b. He BrumMBae Ha mpyXHY MiCISIIIIO.
B. 3MeHmyeTscs npyxHa micisaisn

Binnosine:
Samuranasa 13

Sk BniIMBa€ 3MeHIIEHHSI PO3Mipy YaCTHHOK IOPOLIKIB HA CTYNiHb iX yIliIbHeHHs1?
/BapiaHTH BiIIOBIII/
A. TlepeBayKHO CTYIiHb YIIUTBHEHHS , IPH IHIIMX PIBHUX YMOBAaX, 3MEHIITY€ETHCS?
b. 3anexxHo BiJ cTafii yuliabHEHHS 3MEHIIYEThCS 200 30UTBITYETHCSI.
B. Po3mip 4acTHHOK MOPOIIKY HE BIUIMBAE HA CTYIIHb YIIUTbHEHHS.
Binnosinhb:

3amnurangsa 14

Sk BnumMBac 30ibIICHHS MUTOMOI MOBEPXHi NMOPOILIKIB HA CTYNiHb iX YIIIJIbHEHH:A?
/BapiaHTH BIIIOBIII/
A. CTyniHb yIIIJIbHEHHS 3MEHIY€EThCS.
b. 3anexxHo BiJ cTali yIIIbHEHHS 3MEHIIYEThCS 200 301IbLITYETHCSI.
B. Ctyninb ymigbHeHHS 30UIbIIYEThCS.
Binnosiab:

3armmrandsa 15

/ocHoBa NUTAHHA/
VY siKuX mopouikiB (POPMOBHICTH OUIbIIA — Y OTPUMAHUX €EKTPOJII30M BOJHHUX PO3UMHIB COJIEH
METaJliB YU PO3MUIIIOBAHHSAM PO3ILIaBi ra3om?
/BapiaHTH BiAMOBIII/
A.Y oTpUMaHUX €NeKTPOII30M.
b. BiapizHseThcs ¢1a00 1 3a1€KUTh BiJl pO3Mipy YaCTUHOK IOPOIIKIB.
B. ¥V oTpuMaHuX po3NUIIOBaHHSAM PO3ILIABIB Fa30M.
Bignosinb:
3anutanHs 16
/ocHOBa MUTaHHS/
SIK 3MIHIOETHCS MIUTBHICTD 1 MIITHICTh MTPECOBOK 31 30UIBIIEHHSM TUCKY MPECYBaHHS?
/BapiaHTH BiAMOBI I/
A. 3011bIIy€eThCA 3 3aTYXaHHSM LIBUKOCT1 3pOCTAHHS LIUX MOKA3HUKIB.



b. 36inbmryeTnes.
B. 3menmyerncs.
Bingnosinn:

Sanuradgsa 17

SIKi piBHSIHHS MOXKHA BUKOPUCTATH JJIs1 OIIKCY MPOIIECIB MPECYBAHHS MOPOIIKIB 3 TBEPHX, KPH-
XKHX MaTepiaiB:

PiBustnus banpmuaa — lgp = _L(B B 1) + lg Prnax ;

(W) -
4 h

B=Pe"L

p oc o-z = _5 \/7
PiBusnns llrepna — f

/BapiaHTH BiIIOBIII/
A. PiBusannsa Kynina i FOpuenka, Knanosuua.
b. Bci piBHsHHS.
B. PiBusuns bansimma, [lTepna.

Binnosinkb:
3anuTanHs 18
SIKi piBHSIHHSI MOKHA BUKOPHMCTATH JJIsl OIIUCY NPOLECiB NPecyBaHHs NOPOLIKIB 3 MJ1a-
CTMYHHMX MaTepiaiiB:

PiBasauns bansmmnaa — lg P= _L(ﬁ - 1) + lg Pmax :
h n
h [0 -1
A h
A
J/,M _ 1
PiBasaaus JKnanosnya — L 7o ;

k
— 0 ,—op
. . V=T =€
PiBusanHa Kynina 1 FOpuenka — o ;

Poc =—Zk—=—
PiBusanus ltepHa — 3 \/7

/BapiaHTH BiAMOBIII/
A. Bci piBHSHHS.
b. 3a neBHUX yMOB BCi PIBHSHHSL.
B. Tinbku piBHsHHS banbmmHa



Binnosins:
3anuTanus 19
Ha sikux npecax MoO:KHA NpecyBaTH BeJIUKOTa0apUTHI MOPOIIKOBI BUPOOHU CKJIaAHOI (pop-
Mu?
/BapiaHTH BIAIOBIII/
A. Ha rigpaBniuHux Ta MeXaHO-TiJpaBIiuHUX Mpecax.
b. Ha npecax 3 BeIMKUM 3yCHIUISIM IIPECYBaHHSI.
B. Ha mexaniuHux npecax.
Bingnosinb:
3anuTanus 20
Slke npu3HaYeHHs BiNaJjy NOPOIIKiB mepe/ iX NpecyBaHHAM?
/BapiaHTH BiATMOBIII/
A. 3 METO 3MEHIIIEHHS BMICTY KUCHIO Ta IHIIUX JIOMIIIOK, 3MEHIIICHHS TBEPIOCTI.
b. 3 meroro padinyBanH( BUXITHUX MOPOIIKIB.
B. 3 MeTo10 3011bIIIEHHS pO3Mipy YACTHHOK MOPOIIKIB.
Binnosiab:
3anuTanHa 21
Ski BapiaHTH TpeCyBaHHS 3aCTOCOBYIOTH JJII OTPUMAHHS TIOPOIITKOBUX IMPECOBOK 3 BEITUKUM
CIIBB1IHOIIIEHHSM BUCOTH JI0 JiaMeTpy (IIHUpUHN)?
/BapiaHTH BiATOBIII/
A. JIBOCTOpOHHE IIpecyBaHHs, MPecyBaHHs B npec-popMax 3 IJIaBAIOYOI0 MATPUIIEIO; B IIpec-
dbopmax 3 pyxoMoI MaTpHIIEIO.
b. JIBocTOpOHHE MTpecyBaHHs, 130CTATUYHE MPECYBAHHS.
B. OgHocTOpOHHE MTpecyBaHHS.
BignoBinn:
3anuTtanus 22
SIKi MeTOJM KOHTPOJIIO SKOCTI 3MiIlTyBaHHS 0araTOKOMIIOHEHTHHX MOPOIIKIB P MPUTOTYBaHH1
BIJIHOCSATBHCS JI0 TPABIMETPUYHUX METOIIB MEPIIOT TPyTIH?
/BapiaHTH BiAMOBI I/
A. CuToBWHil aHaJi3, MarHiTHa cemapailis, MOBITPsSHA cerapartis.
b. IIpocitoBaHHs Ha cUTax, CEIMMEHTAIlisl, MarHiTHA ceraparis.
B. XimiuHuii aHami3, MarHiTHHN aHaJIi3.
Binnosinkb:
3anuTanus 23
SIki MeTOoAM KOHTPOJIIO AKOCTI 3MIIIyBaHHSI 0araTOKOMIOHEHTHHUX NMOPOLIKIB NPH NPHUIo-
TyBaHHI BiTHOCATHCS 10 rPaBiMeTPUYHUX METOIIB APYroi rpynu?
/BapiaHTH BiAMOBI 1/
A. Po3unHHMIT METOJ], METOJT XIMIYHOTO aHAIII3Y.
b. MeTtou XIMIYHOTO aHai3y, METOJI €IeKTPOHHOI MIKPOCKOTTIi.
B. CeqnMenTamiiiouii METOI.
Binnosinb:

3anuranasa 24
3a k010 GopMYyJI010 BU3HAYAETHCA HABAKKA MOPOLIKY /JIfl IPeCYBAHHS NMOPOLIKOBUX BHU-

po0iB neBHOI Baru?
/BapiaHTH BiAMOBIII/

A G =7,V0kk,
g G=r.V2-/)
B. G=riV

Bignosiab:



3amuradgdsa 25

3aroTiBKu SIKMX OPOLIKOBHUX BUPOOiB MOKHA IPpeCcyBATH HA MeXaHIYHUX Npecax?
/BapiaHTH BiIIOBIII/
A. B ocHOBHOMY BiHOCHO mpocToi hopmu 3 3ycuimisim npecyBanus 10 6000 xH.
b. 3aroTiBku 3 BiAHOIICHHSM BUCOTH JI0 JiaMeTpy Oubie 1,5 mpu npecyBaHHI SIKUX JOMYCKAEThCS
BUCOKA IIBUJIKICTh PUKIIAICHHS TUCKY.
B. BenmnkorabaputHux BUpOOiB.
Binnosinb:
3anuTaHHs 26

SIki nepeBaru i30cTaTHYHUX METOAIB MPECYBAHHA 3ar0TiBOK MOPOIMIKOBUX BUPOOIB?
/BapiaHTH BiATOBI I/
A. IlpecyBaHHs BenUKOrabapuTHUX METO/IIB MIPH BiIHOCHIHM MPOCTOTI 1 MEHIIIi BapTOCTi 00JIaJHAH-
HS1, pIBHOMIPHHIA PO3IOJILUT IIITEHOCTI B IPECOBKAX JIF0001 (OPMH.
b. BigHocHa npoctoTta 001aiHaHHs, PIBHOMIPHUH PO3MOIL IIUIBHOCTI IO BUCOTI MPECOBKH BEJIH-
KOl JOBXXHHU.
B. Bucoka npoayKTUBHICTh IPECYBaHHS.
Binnosinb:
3anuTaHHs 27

Ym 3a2J1€2KMTH BiJl TUCKY 00040l PiAMHU HIIJILHICTH NPECOBOK OTPUMAHHUX TiAPOCTATHY-
HUM MeTo0M?
/BapiaHTH BiIIOBIII/
A. 3aJIeKUTh.
b. He3nauHo 3a1eXuTh Ui BUPOOIB MPOCTOI (HOPMH.
B. He 3anexuts.
Binnosinn:

3armmranasa 28

Slka 3 HUX piInH, AKa BAKOPUCTOBYEThHCS K P000Ya NPHU IAPOCTATUYHOMY NpecyBaHHI

HaHO0IJIb MOBHO BiANOBINAa€ BUMO3i PIBHOMIPHO NepeAaBaTH THCK H 000JIOHKY 3 OPOLI-

Kom?
2,0

/ ’ 2 — 80% rnmepuHy + 20%
eTHIEHTTTKOIA.

Thick ka aBoanond), Ma

/5’/ 3 — Temyc 27

4 — macTimmo AE30

0.8 1.2 16 20
Tuca, Ma
/BapiaHTH BiIMOBIII/
A. Piguna 2;
b. Pinuna 21 3;



B. PiguHa .
Bingnmosiab:

3amnuranasa 29

IIpu BUKOpHCTAHHI MOKPOI0 YM CYX0Ir0 40XJ1a (eJaCTHYHOI 000JIOHKH) Ma€ Micue 0inbia
NMPOAYKTUBHICTH MPOIECY riIPOCTATUYHOIO NPecyBaHHS?
/BapiaHTH BiAOBIII/
A. Ilpu BUKOpHCTaHHI CyXOT'0 YOXJa.
b. IIpoyKTHBHICTH CIIBpO3MipHA.
B. IIpu BUKOpHCTaHHI MOKPOT'O YOXJIa.
Binnosinb:

3amuranasa 30

IIpu sikoMy MeToAi NpecyBaHHsI Ma€ HaOiIbMII iHTepBaJ NpUAATHOCTI piBHAHHA basb-
LIKMHA VISl OIUCY Npouecy npecyBaHHsA?
/BapiaHTH BIATOBIII/
A. T'izpocraTiyHe pecyBaHHsL.
b. KBaziizoctarnyse.
B. Craruune npecyBaHHS.
Bignosinb:

Sammranasa 31

IIpu npecyBaHHi iMIyJIbCHUM Y CTATUYHUM ABOCTOPOHHIM NpPeCyBaHHAM J0CATAECTHCS
0inbII piBHOMIPHE PO3MOAITCHHS IIJILHOCTI B PecoBLi?
/BapiaHTH BIOBIII/
A. TIpakTHUHO IIPU BCIX METOAAX IMITYJILCHOT'O IPECyBaHHS.
b. IIpu rizpoirHaMiYHOMY IMITYJIbCHOMY IPECyBaHHI.
B. Ilpu craTuuHOMY NpecyBaHHI.
Binnosiab:

3amnuradgasa 32

SIkuM piBHSIHHAAM MOKHA ONUCATH 3aJIEKHICTh Bi/ITHOCHOI IIiIJILHOCTI Bijl eHepril iMmyJibc-
HOI'0 NpecyBaHHsA?
/BapiaHTH BiAMOBIII/

1
o—p, 1+ =B -1D, "
’ kgkanhO

A. PiBuguusm Xnanosuua

0=0 1+(n_1)(ﬁ(;?_1)9k
’ kgkanhO

b. PiBHAHHAM

_ —ap
. . V=Y =€
B. PiBusiaasam Kynina i FOpuenka o



Bingnmosinn:
3anuranysa 33

Slka yMOBa KOHTAKTHOIO IJIABJIEHHS MPHU IMIyJILCHOMY NpecyBaHHi?
/BapiaHTH BiAMOBI I/

1/2
Ta ' G
[ =1-3/1- 5
A d 24m “/J.m«,[CV(Tm_To)+ q]
r_a 1/2 e G
b. V 247[ zym [CV (T}’L’? - TO ) - C.I]
Ta V2 G
— | =1-3 5
AN 247%y [C (T, - T;) +4]
Binnosink:

3ammranasa 34

Slke 3ycH/JIs BUIITOBXYBAHHSI BUPOOY MicJs iMITy/IbCHOTO NpecyBaHHs B npec-(opmax y
NOPiBHSIHHI 3 IPECYBAHHSM HA MEXaHIYHMX Mpecax?
/BapiaHTH BiAMOBIII/
A. MeHiue.
b. OnpnaxoBe 1 3a/1€XKUTh BiJl 3yCHILIS IIPECYBaHHS.
B. Binbe.
Binnosinkb:

3amnuradgyasa 35

SAxnii MmeTox IMITYJILCHOTO NPECYBAHHA J03B0JIS€ OTPUMYBATH BUPOOH 3 BEJHMKOIO IIOLICI0
npecyBaHHsi?
/BapiaHTH BiATOBiAL/
A. IlpecyBaHHs 3a 10NIOMOro0 BUOYXOBUX (OpU3aHTHUX) PEUOBUH (BHOYyXOBE NpecyBaHH:)?
b. I'iaponuHamiuHe npecyBaHHs, BUOYXOM I1iJ] BOZOKO.
B. EnexTpoimMnyabCHUM NpPECyBaHHSIM.
Binnosinhb:

3anuradgdsa 36

Ski nkepesia eHeprii BAKOPHCTOBYIOTH IPH BUCOKOIIBHIKICHOMY (IMITyJIbCHOMY) Ipecy-
BaHHi?

/BapiaHTH BiAMOBI I/
A. Enepris rigpoy1apHoi XBUJI, TEIJIOBA €HEPTris TOPIOYMX ra3iB Ta peUOBHH, XIMIYHA €HEpris
BUOYXOBUX PEUOBHH, CHEPTisl €NIEKTPUYHOTO PO3PSLY.
b. Enepris BuOyxy, KIHETUYHA €HEPris PyXOMOTO TiJia, EHeprisi CTHCHEHOTO rasy.
B. Eneprist Bosu, eHepris rasy, e1eKTpuyHa eHeprisl.
Bignosiab:
3anuranuda 37



Slke nepenaroue cepeaoBHIle BAKOPUCTOBYIOTH NPU AMCTAHIIHHOMY iMITYJIbCHOMY IIpecy-

BaHHi?

/BapiaHTH BiIOBIII/
A. TBepai Tina, Ta3u, piAMHA, SICKTPOMATHITHE TIOJIE, X KOMOiHaIIii.
b. [Ipomapku piiiH Ta ra3iB, TyMmy.
B. Emynbcii, mnactudikaropu, KOMIIO3UTH

Bingnosinn:
3anuranHs 38

SIki KyTOBi MapaMeTpu BUKOPUCTOBYIOTH MPH OMHUCI MPoIleCy NMPecyBaHHS MPOKATKOI0?
/BapiaHTH BiIOBIII/

o oo X . A :
A. % —qnoyaTkoBu#l KyT; 7 — KYT IUIIOILEHHS;  ¢”— KYT CIIPECOBYBAHHS;

X e — KyT TIPY>KHOTO CTHCHEHHS BaJIiB; Y- HEUTpaIbHUM KYT.

b. KyT, sikuii BU3HAYa€THCS MIUPUHOIO OYHKEPY AJIs MOPOILKY; KYT CIIPECOBYBAHHS; KYT ILITIO-
[IEHHS.
B. HeiitpanpHuii KyT, KyT NPY>KHOTO CTUCHEHHS BaJIKiB.
BignoBinb:

3ammranaga 39

3a siko10 (POPMYJIIOI0 MOYXKHA BUSHAYUTH TOBIIMHY MOPOIIKOBOTO MPOKATy?
/BapiaHTH BiIIOBIII/

a’D
h, =———
A. 2(/12 - 1).
ho= 2R
B. AZ -1
g h. =Mhigop
Binnosinhb:

3anurangasa 40

Sxa dopmyna onucye 3a1€KHICTD MK INVIBHICTIO MPOKATY TA THCKOM NPECYBAHHA?
/BapianTH Bianosiai/

pmax
yn - ny L
A. m+ npmax .
3 km
pcp - 1
—n
B. yﬂ o yym
B. pn = vﬂhﬂyﬂ_

BignmosBiab:



3anuranisa 41

3a sako10 GopMyJI0K0 MOKHA BUZHAYUTH MAKCHUMAJIbHO JONYCTUMMIM liaMeTp MOPOLIKY,
SIKUI BUKOPUCTOBYIOTH /1JIs1 BATOTOBJIEHHS IOPOIIIKOBOI0 MPOKATy?
/BapiaHTH BiIIOBIII/

g = h +a ij
A. n .
4 - 2h, +a iD
B 2n
i -k [
o max 2773052 B o
Bignosinb:

3armranasa 42

Sk BniIMBa€ B’SI3KICTh ra30BOro cepeioBHINA HA CTYNIHb YIIUJIbHEHHSA NIPU NpecyBaHHi
MPOKATKOI0 MOPOIIKOBUX MaTepiaiB?
/BapiaHTH BIAMOBIII/

A. 31 3MeHIIIeHHSM B’SI3KOCTI T'a30BOT0 CEPEOBHINA CTYIIHD YIIIIbHEHHS 301IbLITY€EThHCS.

b. Mae micuie crabka 3aleXHICTh IUIBHOCTI IPOKATY BiJ B’SI3KOCTI ra30BOT0 CEPEIOBUINA TPU
MIPOKATII.

B. 3i 3MeHIIEHHM B A3KOCTI Ta30BOTO CEPEAOBHUIIA CTYIIHb YIIITbHEHHS 3MEHIITY€EThCSI.

Binnosinkb:

3arnuranas 43

SIKi BUMOI'M CTAaBJIATHCA 10 MJIACTH(IKOBAHMX CyMilllel, siIKi BAKOPHCTOBYIOTHCSH JJIsl OT-
PUMaHHS MOPOLIKOBHMX 3aroTiBOK MeTOI0M MYHAIITYYHOI0 NPecyBaHHs (EKCTpy3i€r0)?
/BapiaHTH BIOBIII/

A. CTaBisThCSI BUMOTHY BIIHOCHO X IUIACTMYHOI MIITHOCTI, IUTACTUYHOI B’ A3KOCTI,
YMOBHOI AMHAMIYHOI MEX1 TEKy4OCTi, XapaKTepy KpUBHUX BUTIKAHHS.

b. CtaBnAThCS BUMOTH J0 BIACTUBOCTEMH, K1 XapaKTepHi J10 Til

binrama-IlIsenoBa.
B. CraBnaThCcs BAMOTH J0 BIACTUBOCTEH, K1 XapakTepHi 10 HbI0TOHOBCHKUX TiJ.

Bingnosiab:
3anuranasa 44

3a sixo10 GopMy.J1010 MOKHA BUSHAYUTH IVIACTHYHY MIllHICTh IJIACTH(IKOBAHOI CyMili,
SIKa BUKOPHCTOBYETHCS Jisl OTPMMAHHSA BUPO0iB MeTO0M MYHIIUTY4YHOI'0 PeCyBaHHS
(exkcTpys3i€ro)?

/BapiaHTH BIIOBIII/

10
T = kg -;-gcosa -ctg

| R

P
A. H .



op!
H
I
Qh-
uls T

T, = kg
B.
Bignosiab:

3amuranasa 45

3a saxo10 GopMyJI010 MOKHA BUZHAYMTH IUIACTHYHY B’A3KicTh miIacTudikoBaHoL
CcyMillli, AKa BAKOPHUCTOBYETHCS JII OTPUMAHHSI BUPOOIB METOI0OM MYHAIITY4YHOI0 Mpecy-
BaHHA (eKcTpy3i€r0)?
/BapiaHTH BIIOBIII/

n _ER4 P 4p
T o1~ S F0
A 8IG 3
R oL
Bnm e P Rpg
5
NMm =Mo 1+-0
B. 2
Binnosink:

3ammranasa 46

J1sl AKMX KPUBUX BUTIKAHHS BJIACTHBOCTI NJIacTH(IKOBAHOI CyMillli VI MyHAIUTY4YHOI O
NMpecyBaHHS BiINOBIIaI0Th ONTUMAJIbHUM?

N ]

7

/

rd

THCK BWTIKAHHA

777

Py NyaHcoHy

/BapiaHTH BIIOBIII/

A. JInst KpuBUX BUTiKaHHS 3,4.

b. Jlnst kpuBoi BuTiKaHHS 3.

B. Jlns xpuBoi BuTikaHHs 1.
BignoBiab:

3anutaddsa 47

SIki ocHOBHI BJIACTMBOCTI NOBHHEH MATH LLIiKep AJs OTPUMAHHS MOPOLIKOBHUX 3a-
rOTiBOK IIJIIKEPHUM JIHTBOM?
/BapiaHTH BiIMOBIII/
A. Illnikep MOBUHEH MaTH TEKYYiCTb, BUCOKY arperaTuBHY 1 CEIMMEHTALINHY CTIHKICTb.



b. Mictutn MakcuMaabHO MOKIIUBY KUTBKICTH TBEpAOi (pa3u 1 qoOpe 3amoBHIOBATH (HOpMY.
B. IloBuHeH OyTH THKCOTPOITHUM Ta IITATCHCHUM.
Bingnosinn:

3anuranysa 48

3a ko010 GopMYyJI0K0 MOKHA BUZHAYMUTH MAKCHMAJIBLHO JONMYCTUMUN JiaMeTpP YaCTHHOK
MOPOUIKIB /1151 OTPUMAHHSA 32 HOr0 Y4acTH0 CTiHKHX HUTiKePiB /151 BUTOTOBJIEHHS MOPO1LI-
KOBHX 3aroTiBOK 3 HUX?

/BapiaHTH BiAOBIII/

d — 6pKf
A- Krj; ()/T - /)/m ) .
__ bp,
5 max K{p ’}/T _ )/p
h +a’R
dmax = ' -
B. n
Bingnosinb:

3anurangsa 49

SIki peyoBrHH — 1e(IOKYJIATOPH MOKHA BUKOPMCTOBYBATH IIPH BUTOTOBJICHHI CTA0i/1b-
HMX JIiKepiB U1 (JOpMyBaHHS NOPOLIKOBUX BHPOOIB 3 HUX METOJA0M JiKepHOro JUTBa ?
/BapiaHTH BiIIOBIII/

A. Kucnoru (comnsina, oniToBa), JIyru (N aOH,KOH ,NH 4OH

(ITAP).

b. Consina kucnora, iyr NaOH.

B. CriupTH, po34nHU CONEl Ty>)KHUX METaiB.
BinnoBiab:

),. IOBEPXHEBO-aKTUBHI PEUOBUHU

3armmranasa 50

3a K010 (POPMYIIOI0 MOXKHA BU3HAYHUTH IIBUIKICTH MPOIECY OTPUMAHHS MTOPOIITKOBHUX 3arOTiBOK
JUTBOM 3 IUTIKEPiB eJIeKTPOGHOPETHUHUM METOI0M?
/BapiaHTH BIIIOBIII/

L ——dé')
A 3,6-10°7mR
. 2el&,

5 36-10°7nD
v, = —81532
g 36-10°7m

Binnosinkb:

Samnurangasa 51

3a sixko10 GopMy.J1010 MOKHA BUSHAYUTH e(PeKTHBHMI KOeIli€eHT TepTs Mik YaCTHHKAMHU
NMOPOIIKY NpH iX BiOpaniiHOMY ylIiJibHeHHi?



/BapiaHTH BiIOBIII/

s_r[1_-%

@a
o)

()]

F=f ] 1+ —

. S E=1 N
Bingnosinn:

3amnuradgsa 52

Sk 3MIHIOETBCS IVIBHICTH MPECOBOK BiJl Yacy BiOpauiifHOro yuliibHEeHHS MOPOIIKOBUX
MarepiauiB?
/BapiaHTH BiIIOBIII/
A. 30imbIIyeThCS 3 3aTYXaHHSM IIBUAKOCTI YIIUTFHEHHS 31 301IBIIICHHAM 4Yacy.
b. 361nbu1yeThes 31 30UIbIICHHAM Yacy.
B. 3menmyernbcs.
Bingnosine:

3amnuradysa 53

3a IKMM CIiBBiIHOIICHHAM 32 PO3MIPOM YAaCTHHOK MOPOIIKY NPH HOro BidpaniiHomMy
YIIJIbHEHHI J0CATAETHCSI MAKCHUMAJIBLHA IIIJILHICTH BUPOOY?
/BapiaHTH BiAMOBII1/

A. Konu MakcuMaabHUIM po3Mip YaCTMHOK JIpiOHOI Ppakilii MEHIIUH 32 MIHIMaJIbHUN pO3MIp

JaCTHHOK KpyIHOT (pakii Amax < 0,256 Dy
b. Konu MakcuManbHui po3mip 4acCTHHOK APiOHOT Ppakiiii JOPIBHIOE MIHIMAJIbHOMY pO3MIpy

YaCTUHOK KPYMHOI (paKuii Aimax = 0,256 Dy |
B. Konu MakcuManbHuit po3mip 4aCTHHOK ApiOHOT Gpakiiii O1IbmKii 32 MiHIMaIbHUM po3Mip

> 0,256 Dy

JACTHHOK KPYITHOI PPaKIil U
Binnosiab:

3anutaddsa 54

3a paxyHOK 40ro npu npecyBaHHi NOPOLIKiB BiI0yBa€ThCS NepPeTBOPEHHS CUITY4O0r0 M0-
POLIKOBOIO TijIa y KOMIIAKTHe?
/BapiaHTH BIIOBIII/

A. 3a paXyHOK CXOIUTIOBAaHHS, IPUJIUIIAHHS, MEXaHIYHOTO 34YeTJICHHS a00 CKJICIOBAaHHS YaCTUHOK
MOPOILIKY OJTHA 3 OJTHOIO Y pa3l BBEJACHHS 3B'SA3YI0UOTO.

b. 3a paxyHok 3BaproBaHHs, cui Ban-nep-Baanbca, npuiunasss.

B. 3a paxyHOK cui TepTs MK YaCTUHKaMH MOPOLIKY.

Bignmosinb:



Honatox /1

TecTOBI 3alINTAHHA

3 TUCHHUILIIHA

“ OcHOBM TeOopil mpoueciB KOHCOJIiaamil
MOPOIIKOBHUX MaTepiajiB”

IJIsl KOHTPOJII0O CAMOCTIHHOT0 BUBYEHHS JIEKIIHOT0 Ma-
Tepiajay CTyAeHTAMHU

3a YMOB HHCTaHHiﬁHOFO HaBYaHHHA




Po3aia II — Cnikanua

3anuranHsa 1

Sxi Hal0inb I MOIMPEH] 3aXMCHI I'a30Bi cepe0BUIIA BUKOPHCTOBYIOTH NPH CHIKaHHI 1O-
POLIKOBUX BUPOOIB?

/BapiaHTH BIIIOBIII/
A. BoneHs, aucoriioBaHuii aMiak, KOHBEPTOBaHUN MIPUPOJIHIiA ra3, aproH.
b. BigHoBoBabH1 Ta30B1 CEPEIOBHINIA.

B. AxTuBHI rasu.

Binmnosigs:
3anuradHsa 2

Sk MO:KYTh 3MiHIOBATHCH PO3MipH NMOPOIIKOBUX BUPOOIB NpH iX cnikaHHi?
/BapiaHTH BIIOBIII/

A. 3MeHITyBaTUCh, 301TBIIYBATHCh, HE 3MIHIOBATHChH.

b. 301b11yBaTUCH Ta 3MEHIIIYBATHUCh.

B. 3anumaruck 63 3MiH y BCIX BUITaKaX.

Binmosinab:

3anuradusa 3

3a 9K010 GOopPMYJI00 MOKHA BUZHAYUTH 00°€M O MOPOLIKOBOMY TiJIi?
Y. y y



/BapiaHTH BiAMOBIII/

v, = s
A. -7
p, = V1-0-6)
B. g
po 1
B. -/
Bigmosine:

3anutanHs 4
IIpu aii AKKMX MexaHi3MiB BiI0yBa€ThCsl yca/ika NOPOMIKOBUX BUPOOIB NpH clikaHHi?
/BapiaHTH BIATOBIII/
A. Ilpu aii mexani3miB audy3iiHo — B’sA3K01 Teyii, 00’ eMHOT camoau]y3ii, MIacTUYHOI Teyii.
b. Ilpu 31MBaHHI YaCTHHOK MOPOMIKiB, TU(Y31iHHOMY 3apOCTaHHI ITOp, TOPOTOBiii Ta HEMOPOTOBIi
MOB3Y4YOCTI.

B. Ilpu noBepxHeBiit nudy3ii Ta mepeHeceHH1 peYOBHUHH Yepe3 Ta3oBy (a3y.

Bignosinab:

3anuTaHHs 5
IIlo € pywiiiHOI0 CHJIOIO NPOLECY CHIKAHHA 3 TEPMOAUHAMIYHOI TOYKH 30py?
/BapiaHTH BIIIOBIII/
A. TlparHeHHs CUCTEMH /10 MiHIMyMY BHYTPILIIHbOI Ta 30BHIIIHBOI €HEprii.
b. 3MeHIIeHHS BUIBHOI TOBEPXHI.
B. 306inb11eHHS BUIBHOT TOBEPXHI.
Binmnosigs:

3anuranHsa 6

Yomy y nepeBazkHiii OL/IbIIOCTI ClIiIKaHHS MOPOIIKOBHX BUPOOIB NPOBOASTH Y 3aXMCHOMY
cepenoBuUIILi?

/BapiaHTH BIAIOBITI/
A. 106 momepeanTy B3a€EMOII0 3 HABKOJIMIIIHIM CEPEOBHIIEM.
b. lllo6 monepennT OKUCHEHHSI IIOPOIIIKOBOTO MaTepiamy.
B. [Io6 mpuckoputu mpoIiec CrikaHHs.

Binmosinab:

3anuranHsa



Y AIKMX 3aXHCHHMX cepeJ0BHIIAX MPOBOAATH CIIKAHHSA MOPOMIKOBUX BUPOOIB?

/BapiaHTH BiIOBIII/
A. Y BiTHOBIIOBAIBHUX Ta IHEPTHUX Ta30BUX CEPEIOBUIIAX, Y BAKYYMi, IHEPTHUX 3aCHUIIKAX.
b. ¥V ra3oBux cepenoBuiax, B IOPOIIKOBUX 3aCUIKaX, Y BAKYyMi.
B. B akTHBHUX ra30BHX CE€PEIOBUILNAX Ta [OPOLIKOBUX 3aCUIIKAX.

Bignosinb:

Samuranag 8

Sk BIJIMBa€ MOPUCTICTH HA B SI3KICTH MOPOLIKOBOro MaTepiaxy?

/BapiaHTH BIATOBIII/
A. 301JIBbIIICHHSI TOPUCTOCTI MPUBOIUTH 0 3MEHIIICHHS B’ SI3KOCTI.
b. 30iIbIICHHS TOPUCTOCTI TPUBOIUTH JI0 30UTBIICHHS TEKYYOCTI TOPOIIKOBOTO MaTepiay.
B. 3011b11IeHHS] MTOPUCTOCTI MPUBOIUTH 110 301IBIICHHS B’ SI3KOCTI.

Binmosine:

3anutadus 9

3a AKMM BHPa30M MOKHA BU3HAYUTH 32JI€5KHICTh XapaKTepPUCTUYHOro napamerpy X
3rilHO HaBe/IeHOl CXeMHM NPH B’SI3KOMY 3JIMBAHHI IBOX YaCTHHOK 32 MEeXaHi3MOM CIiKaHHS

no ®penkesiem?

/BapiaHTH BiAMOBI I/

7 3 o-R
xt=—- T
A 2 7
2239 .
B. 2 7



7 3 K

Xt =——7
B. 2 7
Bignosinab:

3amurandsa 10

3a IKMM BMPa30M MOKHA BU3HAYUTH MIBUAKICTH B’SI3KOIr0 3aIUIMBAHHSA  i30J1bOBAHOI M0~
pH 3a MexaHi3MOM crnikaHHs 1o @penkenem?

/BapiaHTH BiIOBIII/

dR_ 3 @
A dr 4 5

drE _ 3 o
B. 4t 4 5

dk _ 3 F
B ar 4 n
Biamnosins:

Sarmmranasa 11

3a IKMM BMPa30M MO’KHA BU3HAYUTH POOOTY MOBEPXHEBUX CHJI MPU AHAJITHYHOMY ONMCI
npouecy CHikaHHs 32 MeXaHi3MOM cnikaHHA 1o PpeHKeeM HA MepUIOMY eTami?

/BapiaHTH BiIIOBIII/

Ae = —a-i(.ﬁ.s)
dr
‘AS = —U'i
E d’F
Binmosins:

3armmrandsa 12

3a IKMM BMPa30M MOKHA BU3HAYUTH POOOTY BHYTPIIIHIX CHJI (IMCHIIATUBHUX CHJI) TPH

aHAJTITHYHOMY ONMCI NMpoLecy CiKAHHS HA MEePLIOMY eTali 32 MeXaHi3MOM CIiKAHHS 10
®penkeaem?

/BapiaHTH BiAMOBI I/

_ dgY’
AV—Z-J';-(d—J -V.

T

A.
b 4 =20

2
B. dtj

Bigmosins:



3anuranus 13
3a sako010 GopMyJI0K0 MOKHA BU3HAYNTH IBUAKICTDH AedopMalii NpyH MIacCTUYHOMY IUIHHI?

/BapiaHTH BiIIOBIII/

. D0
£ 2— (v 3
A. j 'k'T
g=rZ
b. 7.
s=g1
B. o
Binmosine:

3anuTanus 14
3a IKUMH MeXaHi3MaMHu BiI0yBa€ThCs CMIKAHHS NMOPOIIKOBUX NMPECOBOK Yy TBep il ¢a3i?

/BapiaHTH BIATOBIII/

A. Tudysiiino-B’s13k0i Tedii, 00’ eMHOi camonuy3ii,moBepxHeBoi nudy3ii, IIacTUYHOI Tedi,
MepeHECEHHs Yepe3 ra3oBy (Pasy.

b. Iudy3iitnux nporeciB B 00’ eMi MaTepialy YaCTUHOK IMOPOIIKIB, IUIMHY YaCTUHOK, NU(DY31HHUX
IPOIIECIB IO MOBEPXHI YACTUHOK.

B. Po3unHeHHS-KOH IeHCallii, IeperpynyBaHHs YaCTHHOK TOPOIIIKY.

Binnosine:
3anuTaHHs 15
S MOXKYTH 3MIHIOBATHCH PO3MipH MOPOIIKOBMX BUPOOIB NPH iX ciKaHHI?

/BapiaHTH BiAMOBII1/
A. 3MeHIIyBaTUCh, 301IbIIYBATHCh, HE 3MIHIOBATHCh.
b. 36inb11yBaTHCh Ta 3MEHIITYBAaTHUCh.
B. 3anumatuce 6e3 3MiH y BCIX BUIAIKAX.

Binmnosigs:
3anuranHsa 16

B sikomy HanpsiMi epeHOCUTHCSI peYOBUHA NPH CIiKAHHI 32 MeXaHI3MOM NepeHeCeHHs
yepes razosy ¢pazy?

/BapiaHTH BiATIOBiOI/
A. Big BUIYKJIUX TIOBEPXOHB /10 BBITHYTHUX..
b. B pi3HuX HampsMax 3aJIeKHO BiJl BIACTUBOCTEH MaTepiany.
B. Bia BBIrHyTHX /10 BUIIYKJIUX IOBEPXOHb.

Bigmosins:
Samnurangasa 17

IIo € npuuMHOI0 1M (PY3iiiHOr0 3apOCTaHHS 30, 1bOBAHOI TOPH NPH il MeXaHIi3MYy 00’ €MHOI
camoaugysii 3a Ilinecom?



/BapiaHTH BiAMOBIII/
A. I'panieHT KOHIIEHTpAIlii BaKaHCIi 01151 MOBEPXHI MOPH Ta MPUIIOBEPXHEBUX 00JIACTAX (KOHIIECH-

Tpallisi BaKaHCii 011 moBepxHi OLIbINA).
b. [linBuieHa pyxauBicTh aTOMIB 011 MOBEPXHi BUPOOY.
B. binbia koHIIEHTpaIlis aToMiB OUIS TOBEPXHI TIOPH.

Bignosinb:

3ammrangasa 18

3a IKMM BMPa30M MOKHA BU3HAYUTH MIBUAKICTH TU(Y3iiiHOTr0 3apOCTaHHSA OPHU NPH
crmikaHHi 32 MexaHi3MoM 00’ emHOiI camoaugysii no Iinecy?

/BapiaHTH BiIIOBIII/
ar 2.0 Q

A.E_ r2 ﬁ

?:_2'_02;.13
i kTr
dr 2.0 Q

Bdr kT
Biamosine:
3amnuranHs 19

IIlo € yMOBOI0 3 aHAJITHYHOI TOUYKH 30pYy AM(PY3iiiHOr0 3apocTAHHS MOPH NPH CHiKAHHI 32
MexaHi3Mom 00’emHoi camoaudysii no Iinecy?

/BapiaHTH BiAMOBII1/

zp.i o= 2 dr
A Ik dr
D.i.zﬂ.i
B. T ar
2ﬁ-ino—zlnr2-d_r
B k-T 3 dr
Bigmosins:

3anutadgdsa 20

B sikux ejieMeHTax CTPYKTYPH MaTepiajay Ma€ Micue HanpaBJjeHuil 1udy3iiinuii norik
aTOMIB IPH CHIKAHHI 32 MeXaHI3MOM IJIACTHYHOI Te4il?

/BapiaHTH BIIOBIII/
A. B okpeMux 3epHax.
b. B 06’emi Bcroro BHupoOy.
B. Mixx okpeMUMH 3epHaMH.



Bignosinab:

3anurtanns 21
3a sixoro ¢popMy.J1010 MOKHA BUSHAYUTH BUJIbHY NOBEPXHIO B IOPUCTOMY TiJIi?

/BapiaHTH BiAOBIII/

5= 3-n-J
A. i

g=2"
b. o,

5o 3-4-f
B. 1
Biamosins:

3amnuradgsa 22

Slka mae micue 3aJIe:KHICTh OPUCTOCTI MOPOLIKOBOIO Tijia Bl Yacy MOro cnikaHHs siK
00’emMHoOI B’s13K01 Tewii mo Cxopoxoay?

/BapiaHTH BiAMOBIII/

5 1] f T
-t +l-lnf—i-lu{l—f)+'—-111{3—f)=E-E-|d
A 20=7) 3 4 12 2K o7
3 5 7 E T
__ —‘_-111(1—f)+'_-1u(3—f)=f-5-_|d
g -1 4 12 2R 07
T ~
Lt +l-lnf—‘—)}-ln(l—f}+111{3—f}= 4.0
g 2@-7) 3 4 3 A a7
Biamosiae:

3amnuragyasa 23

Sk BnuIMBa€ Ha ycaJKy NOPUCTHX BHPOOIB NPH iX CIIKAHHI 301/1b1IEHHSA PO3MiPy YaCTHHOK

Ta NUTOMOI OBEPXHi BUXITHOT0 MOPOIIKY?

/BapiaHTH BIIOBIII/
A. 3061nbIIeHHS pO3Mipy YaCTUHOK 3MEHIIYE a 301IbIIEHHS MUTOMOI MOBEpXHi 30UIbIIYE yCalKy

IIPU CITIKaHHI.
b. 36inb11eH s po3Mipy YaCTMHOK MOPOMIKY 1 HOr0 MUTOMOT MOBEPXH1 301IbIIye YCaAKy IpU

CITIKaHHI.

B. 36inb1IeHHsS pO3Mipy YaCTHHOK 30UIbIIYE a 30UIbIICHHS MTUTOMOI  MTOBEPXHI 3MEHIIIYE YCATKY

IIPU CITIKaHHI.
Biamnosins:

3anuranasa 24



Koim He3HAYHi 1OMIIIKH MOBEPXHEBUX OKCH/IIB CIPUSAIOTH iHTeHcHu(ikaii mpouecy
crikaHHA?

/BapiaHTH BIIIOBIII/
A. Konu BOHM y MpoLeci CIliKaHHS BiJHOBITIOIOTHCS.
b. Komnu BoHM y mpomeci criikaHHsI BUTIAPOBYIOTHCSL.
B. Konu BoHU y mporieci CrikaHHS PO3YMHSIOTHCS B YACTHHIII TOPOIIKY.
Bigmosine:

3anuranysa 25

Sk 3a71€5KUTHh BEJIMYUHA YCAKH BiJl IOYaTKOBOI MOPHCTOCTI Mpe cCOBKM. SIka aHaiTHYHA
3aJIe5KHICTh YCAKHU Bil 104aTKOBOI NOPHCTOCTI?

/BapiaHTH BIAMOBIII/

AV
: R . . —=k [y
A. 30inburyeTnes 31 301IbIISHHSIM OYaTKOBOI IIOPUCTOCTI, ¥
Al - an’S
b. 36inbryerbes 31 301IbIIIEHHSAM IOYaTKOBOT MMOPUCTOCTI, ¥
AV 1
fo

B. 3meHiyeTbes 31 301IbIIEHHSM [TOYaTKOBOT HOPUCTOCTI,

Binmosine:
3anuranysa 26

Sk BIUIMBa€ MBUAKICTH HATPiBAHHA MOPOIIKOBOI MPECOBKH /10 TEMIIEPATYPH CHiKAHHS HA
IMBHAKICTL cHikaHHA ?

/BapiaHTH BiAMOBII1/
A. 3011bIII€HHS IIBUAKOCTI HarpiBaHHS MIPUCKOPIOE CIIKAHHS IPU 130TEPMIUHIN BUTPUMIIL.
b. 36inbl1eHHs BUIKOCTI HArpiBaHHS YIOBUIBHIOE CIIKaHHS IPU 130T€pPMIYHiil BUTPUMIL.

B. 30inp11eHHs BUIKOCTI HarpiBaHHsI HE BIUIMBAE HA CHIKAHHS IIPH 130T€PMIUHIA BUTPUMIILI.

Binmosins:

3anutanug 27
Yu BniiMBaOTH (pa30Bi NepeTBOPEHHSI HA NMpolLec CiKAHHS MOPOIIKOBUX MaTepiaJiB.
/BapiaHTH BiOBIII/
A. BrutuBatoTh, AKIo koedimienTu camoanysii B pisHUX Moau(iKamisfix pi3Hi.
b. He BimnBaroTs.
B. BrumiBaroTh 3a1eHO Bijl TeMIepaTypy CIiKaHHS.

Binmosinab:

3amnuragasa 28



3a paxXyHOK 40ro MOKHA AaKTHBYBAHHSI MPOLECY CIIKAHHS 32 PAXYHOK 30BHIIIHbOT0 BILJIM-
BYy?

/BapiaHTH BiATOBIII/

A. 3a paxyHOK CHiKaHHS Y TPUCYTHOCTI Napy TaJIbI'€HUIIB, [IMKJIIYHE OKHCHIOBAHHS 1 BITHOBJICHHS
Marepiany y Mporeci CrlikanHs, BBEICHHS MOPOILKIB TiIPUIIB y 3aCUIIKHU, IUKIIIYHY 3MIHY T€M-
nepaTypH, IPUKIAICHHS TUCKY TIPH CITIKAHHI.

b. 3a paxyHOK criikaHHS y IPUCYTHOCTI Mapy BOJH, IIBUJIKE MIPOIITOBXYBAaHHS YOBHUKIB 3 BUPOOa-
MM T10 JIOBXKWHI 11€4i, 3SMCHIICHHS TOBIIMHU 3aCUIIKH, BUKOPUCTAHHS BiTHOBJIFOBAILHOI 3aCHUII-

KH.
B. 3a paxyHOK criikaHHs IpY MaJtiii KOHIICHTpAIlii Tapy BOJIH, MOBLIbHE POIITOBXYBaHHS YOBHHUKIB
3 BUpOOAMH 110 JTOBXKHHI 1€Y1, 30UThIIICHHS
TOBIUHY 3aCUTTKH, BAKOPHCTAHHS OKUCHIOBAJILHOI 3aCUIIKH.

Binmosine:

3armmrandsa 29

3a IKMM BMPa30M MO’KHA BU3HAYUTH MePeBaKHY PoJib MOBEPXHeBOi 1u(y3ii y mpouecax
AKTHBYBAHHS NPOLECIB CNIKAHHA NOPOIIKOBUX BUPO0iB?

/BapiaHTH BiIIOBIII/

J —J.DS:"I
A PDo

y = - Do _1
B - D

y= 3Dz <1
B I D
Binmosins:

3amnurangasa 30
3a IKMM BMPAa30M MOKHA BU3HAYHUTH 30iJ1bIICHHS NAPHiaJbHOI0 THCKY NNAPY HAJ BUK-
PMBJIEHOIO IOBEPXHEIO MO BiHOIIEHHIO 10 PiBHOBAKHOIO THUCKY 0iJisl MJI1aCKOI MOBEPXHi

TBEpPAOro Mmarepiay?

/BapiaHTH BiIIOBITI/

iAJ_D:_Z.G-- 2 B,
A. H k-7
&pz_z'_g.V_O.po
b n kT
Ap-_2C ¥
H kT

Bigmosins:



3anuragssa 31

3a AIKUM BMPa30M MOKHA BUSHAYUTH APYruil KoeiuieHT B’A3KOCTI, IKUI BU3HAYAE MO~
CTYIIOBe 3ryllleHHSI MaTepiajay npu 3MeHlIeHHi iforo nopucrocti (3a Ckopoxoaom)?

/BapiaHTH BiIIOBIII/
A-/)-Q1-2-1)
=4.7-
Ry
(1-2-1)
4.2 J7
LTV
a-1

—g.p._MTJ)
g RGN

A

Bignosinab:
3armmranaga 32

IIlo € yMOBOI0 3 aHAJIITHYHOI TOYKH 30PYy CHiKaHHA (3011bIIEHHI NIJILHOCTI) MOPOIIKOBUX
MartepiaJiB ik 00’€MHOI B’sA3K01 Teuvii 32 Ckopoxoaom?

/BapiaHTH BiIIOBIII/

Binmnosigs:

3anuTaHHs 33
3a siko10 opMyJI0I0 MOKHA BU3HAYHUTH 00’ €M NOP B MOPUCTOMY TiJjti?

/BapiaHTH BiAMOBII1/
;v
1 —

sz

Binmosinab:
3anuranasa 34

3a IKMM BMPa30M MOKHA BU3HAYUTH MEPEBAXKHY POJIb MPOLECIB MePeHeCeHH PeYOBUHH
yepe3 razoBy a3y y npouecax akTUBYBAHHS NMPOLECIB CIiKaHHSA MOPOIIKOBUX BUPOOiB



/BapiaHTH BiAmoBimi/
3 b

Py —

/ _-‘ ’ =1

A 2.7-k-T Dy
3
B Z-x-k-T-DO
3

y=2 o br
B. k-T-D,
Bigmosine:

3anuradysa 35

SIky poab Bilirpae yBeieHHs1 Iapy rajioreHiay y ra3ose cepeioBHile IPH AKTUBOBAHOMY
cnikaHHi?

/BapiaHTH BIATOBIII/

A. IlpuBoauTh 10 iHTeHCHU (DKLl TEpEHECEHHs PEYOBUHU Yepe3 Ta3oBy ¢asy.
b. He mae BBy Ha IpoLIeCH aKTUBYBAHHSI CITIKaHHS..

B. IIpuBoauth 1o iHTeHcudikaii mporeciB HOBepXHEBOI AUPY3ii.

Bigmosins:

3anuradgsa 36

Sxa mae micue 3a/1€KHICTh NOPHCTOCTI MOPOIIKOBOIO Tijia BiJl 4acy Oro cnikaHHs raps-
YyHuM npecyBaHHsaM 1o KoBanbuenko?

/BapiaHTH BIIIOBIII/

1+2-a_]nfu+a_ 5 _1n3—f_P_Eﬁ

A 3+a f+a 3+a E—fu_zurp.
2-a In fo 5 _hlfi—f:P_fa’f

E.3+a. f+a_3+a 3 497
AL R S | =ffd_f
B 3+a f+a 3+a 3-fy 4 gn

Bigmosins:

Sanuranasa 37

Koun npu cnikanHi 6araToOKOMIIOHEHTHHX MOPOIIKOBHX MaTepiaJliB NPOSIBJIAETbCA eeKT
®penkeasn I poay (mpsimoro)?

/BapiaHTH BiIMOBIII/

A. Konu crniikaroThCs MOPOILIKOBI 6araTOKOMIIOHEHTH1 MaTepiajiy, SKi MaloTh pi3Hi KoedilieHTH
rerepoaudysii.



b. Konu crniikaroThest MOpOITKOBI 0araTOKOMIOHEHTHI MaTepialid, SIKi MalOTh PiBHI KOe(iIlI€EHTH

rerepoaudysii.
B. Konu criikaroTbcst MOpOITKOB1 0araTOKOMIIOHEHTHI MaTepiaid, SKi MalOTh CITIBPO3MIpHI
Koe]imienTH rerepoaudysii.

Bignosinb:
3ammranasa 38

/1o yoro npuBoOANTH NposiBjeHHS edexTy Pppenses 11 poxy (3BopoTHBOrO edexry) npu
CIiKaHHi 0araTOKOMIIOHEHTHUX MOPOIMIKOBUX MAaTePiajliB, KOMIIOHEHTH B AKMX MaIOTh

pi3Hi koedinienTn rerepoaudysii?

/BapiaHTH BiATMOBIII/

A. IlpuBOIUTH 10 YTBOPEHHSI HETOMOTEHHUX MaTepialliB i HEOOX1HOCTI 101aTKOBO1 130TepMiuHOL
BUTPHUMKH JIJIS IX TOMOTCHi3aIlil.

b. [IpuBoIUTH 10 YTBOPEHHS TOMOTEHHHUX MaTepiais.

B. [IpuBOIUTE 10 YTBOPEHHS 10IATKOBOT IOPUCTOCTI 1 HEOOX1THOCTI JOJATKOBOI 130T€PMIYHOT
BUTPHUMKH.

Biamosine:
3anuradggsa 39

SIki 3a/1€2KHOCTI HABe/leHI HA PUCYHKY BiTHOCATBLCS A0 CIIKAHHS MOPOMIKOBHUX CyMillleH,
AKi CKJIaJaI0ThCA 3 ABOX i 0iJIbIIe KOMIIOHEHTIB?

AV Fy

¥

L

/BapiaHTH BIIOBIII/
A. 3anexuicts 1.
b. 3anexuicts 4.
B. 3anexnocrti 2, 3, 4.

Binmogins:
3anutanus 40
IIlo Moske OyTH OJHI€I0 3 MOKJIMBHX NPUYNH Bil’€MHOI ycaaKu (30i1b1IeHHs PO3MIpPiB BU-
po0y) npu cnikaHHi 0aroKOMIIOHEHTHUX MaTepiaJiB, AKi CKJIAIaI0THCH 3 KOMIIOHEHTIB 00-

Me’KeHO PO3YMHHMX OJUH y OTHOMY?

/BapiaHTH BiAMOBI I/



A. Tuck kpucTam3ariii, Skl BHHUKAE 3a paXyHOK YTBOPEHHS HOBUX (a3 (IHTepMEeTaliaiB) 3 O1b-
[INM TUTOMHM 00’ €MOM.

b. 3a paxyHOK pi3HUX KOE}IIIEHTIB TEPMIYHOTO PO3IIMPEHHSI CKJIaJI0BUX MaTepiay.

B. 3a paxyHOK BEITHKOT0 PO3Mipy YaCTHHOK BUXiTHOT'O TIOPOIIKY.

Bignosinb:
3anuranasa 41

IIlo € TepMOAMHAMIYHOI0 YMOBOIO CIIIKAHHS MOPOLIKOBUX MaTepiaJiB y NPUCYTHOCTI
pinkoi ¢a3u?
/BapiaHTH BiIIOBIII/

A. 3MeHIIeHHS BiIbHOI eHeprii 3rigHo dF =dS,-c,+dS, -0, +dS, -0, < 0.

B. 3mina BinbHOT eHeprii dif=dS, -0, +dS, -0, +dS, -0,

. dF:dSP 'GP +dST 'GT +dSp7T .GP—T =0.

B. 3miHa BinbHOT eHeprii

Bignosinab:

3armranasa 42

3 IKOro BHpa3y MOKHA BU3HAYUTH KYT 3MOYyBAHHS NPH 3MOYYBaHHI PO3IIaBAMH Me-
TaJIiB Ta CIUIaBiB TBePAUX PEYOBUH?

/BapiaHTH BIIIOBIII/

O, =0,
CosQ =
A. Cp
Sing = 21 —rr
B. G
O,.—0O
Ctg(p — T T-P
B. Gy
Bigmosins:

3anutaddg 43

3a AKMMH MexXaHi3MaMHu MosKe BiI0yBaTHCh CHIiIKaHHS MOPOIIKOBMX MaTepiajiB y npucyT-

HOCTI pigkoi ¢pa3zu?

/BapiaHTH BiAMOBIII/
A. B’s13kuil IIIMH po3IUiaBy — MeperpynyBaHHs YacTOK; PO3UMHEHHS — OCaKEHHs (IepeKpu-
cTajIi3alis uepes piaky ¢aszy); chikaHHs y TBepAiil (asi 3 yTBOPEHHSM TBEPAOIo KiCTSKa.
b. [Tnactuuynuii nnuH, 06’eMHa nudy3is, CrikaHHS y TBEpAiil ¢a3si.



B. I'erepoaudysis, mmacTuyHa Tevisi, yTBOPEHHS KOPCTKOTO KapKacy.
Bigmosine:
3anuranus 44

IIlo € yMOBOI0 MPOHUKHEHHS PO3ILUIABY MisK YACTHHKAMU TBep/a0i ¢pa3u npu crnikaHHi mo-
POLIKOBHX MaTepiaJiB y NPUCYTHOCTI pinkoi ¢azu?

/BapiaHTH BiAOBIII/
A Gr-P<Or-1)

E. OFr_p=0p 7, .

T o 5 — T
B. r—-rF 2 N Tgl

Biamosins:
Samnuranfga 45
Sk oTpuMaTH BUPOOH MTPOCOUEHHSM, SKIIO piaka ¢da3a He 3MOUye TBepay ?
/BapiaHTH BiIIOBIII/
A. TIpuMyCOBHM MPOCOYCHHSM 32 PaXYHOK MEXaHIYHOTO THUCKY.
b. [TpumycoBHM MPOCOYECHHSIM 32 PaXyHOK THCKY Tasy.

B. BukopucTtanHsIM MOPOIIKIB 3 MOKPUTTSIMHE (TUTAKOBAHKX ) SIKI 3MOYYIOTHCS PIIKOIO (pa3oro.

Bignmosiab:

3armnranasa 46

Sk BiIMBa€ WIBUAKICTH HArPiBaHHs BUPOOIB 10 TeMIepaTypH CHiKaHHS HA yCAaAKy NPH
i3oTepmivHii BUTpUMII?

/BapiaHTH BiAMOBII1/
A. Ilpu 301b1I€HH] IIBUAKOCTI HAarPIBaHHS YCaJIKa 3MEHIIY€EThHCS.
b. Ilpu 306inbI1€HH] MIBUAKOCTI HArPIBaHHS YcaJlKa 30UIbLIYEThCS.
B. llIBuakicTh HarpiBaHHs HE BIJIUBAE HA YCAJIKY IIPH CIIIKaHHI.

Bignosink:
Sanuranasa 47

Bupo0u 3 AKHX NOPOUIKIB CNIKATHCS Kpame ?

/BapiaHTH BiAMOBI I/
A. OTpuMaHuX pO3NMIIOBAaHHSAM PO3ILJIaBiB Fa30BUM €HEPTOHOCIEM.
b. OTpuMaHuX e1eKTposIi30M BOJHUX PO3YHHIB COJIEH.

B. OTpuMaHux MeXaHIYHUM JUCHIEPTYBAHHSIM.

Bignmosine:



3anuragygsa 48

3a sako010 GopMYyJI0K0 MOKHA BUZHAYMTH MAKCUMAJIBLHO J0NYCTUMY BUCOTY BUPOOiB pH iX
CHNiKAHHI CAMO/I0BIIbLHMM NPOCOYEHHAM ?

/BapiaHTH BiAMOBI I/

A. H=qTos
1 |o. -cosp-R
H= a 4 vr
B. Tt n
B. H=at
Bigmosin:

3anuranss 49

Y sikoMy cepeoBHIIi HEOOXiIHO clIiKaTH BUPOOH 3 MOPOLIKIB, SIKi MAIOTh BEeJIMKY CIOPi-
HEHICTh 10 KHCHIO?

/BapiaHTH BiIIOBIII/
A.Y inepTHOMY rasi.
b. ¥ Bakyymi.
B. VY cepenoBuii BOAHIO 3 HU3BKOIO TOYKOIO POCH.

Bignosiab:

3armmranasa 50

SIki npouecu Jie:kaTh B OCHOBI aKTHBALII NpoueciB CiKaHHA NOPOIIKOBUX BUPOOiB 3ai1e-
KUTD ?

/BapiaHTH BiAMOBIII/
A. TIpotiecu OKMCHEHHS-BiTHOBJICHHSI.
b. IToBepxHeBoi Ta 00 eMHO1 1udy3ii.
B. IIpouecu BunapoByBaHHS — KOHJEHCAII]].

Bignmosiab:

3anutagag S1

IIlo Moske OyTH NPUYHHOIO 30LIbIICHHS PO3Mipy BUPOOY NPH CIIKAHHI NOPOILIKOBHUX Ma-
TepiasiB y NpUCYTHOCTI pigkoi ¢pazu?

/BapiaHTH BiAMOBI I/
A. Tuck raszy y 3aKpuTHX Mopax.
b. IIporecu romorexi3arii.
B. lllinpHICTS BUpOOY.

Bignmosine:



3anuragigsa 52

Sk HeoOXiIHO cIiKATH BUPOOH 3 MOPOIIKOBHUX 0araTOKOMIIOHEHTHUX MaTepiaJjiB, AKi
PYHHYIOThCH 32 PAXyHOK THCKY KpHcTagizanii ?

/BapiaHTH BiAMOBI I/

A. IlpukiacTy 30BHIIIHIN THCK.

b. Cnikatu y n8i crazii (I — cranis orpuManHs nopouky ciuiaBy. Il cragis — criikanHsg BUpoOy 3
MOPOUIKY CIIABY)

B. 36inpmmTy yac crikaHHs.

BinnoBiab:
3anuradHs 53
Io Take nukJIiyHe ciikaHHus ?
/BapiaHTH BIATOBIII/
A. MeTtop akTHBYBaHHS MIPOLIECY CITIKAHHS.
b. 3mina TemnepaTypu criikaHHS yepe3 MEeBHUH Mepios yacy.

B. CnikanHs BUpo6iB 3 MOPOIIKIB, SKI MaIOTh BEJIMKY CIIOPIAHEHICTh JJO KHCHIO.

Binnosiab:



