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1 3ATrAJbHI NONOXEHHA

Mporpamy cknageHo BignosigHo A0 BUMor MiHicTepcTBa OCBITH | HAYKU
YKkpaiHu, 3akoHy YkpaiHn Big 06 BepecHs 2014 p. «[po Buwy OCBITY»;
noctaHosu KabiHeTy MiHicTpiB Ykpainu Bifg 23 6epesHsa 2016 p. Ne 261 «[po
3aTBEpPKEHHS  nopsaaky  NigrotoBkn — 3gobyBadviB - BULWOI  OCBITU
CTyrneHs [OoKTopa inocodii Ta OOKTOpa HayK Yy BULLUMX HaB4YanbHUX
3aknagax (HaykoBux ycTaHoBax)» 3i 3MiHamMu 40 Haka3y MiHicTepcTBa OCBITH
i Haykn Ykpainu Big 15.03.2023 p. Ne 276; «Ctatyty TOB «TEXHIYHWW
YHIBEPCUTET «METIHBECT MNMOJIITEXHIKA»; NonoXxeHHsa Npo KoHuenu;ii
OCBITHbOI [iANbHOCTI, OCBITHI nporpamn, pobodi nporpamn Ta cunabycu
OCBITHiX kOMMNoHeHTiB y TOB « TEXHIYHWNN YHIBEPCUTET «METIHBECT
MONITEXHIKA»; lMonoxeHHs Npo NiarotToBky 34obyBadviB BULLOI OCBITH
CTyneHs JOKTopa hinocodii Ta AJOKTOpa HayK B acnipaHTypi Ta JOKTOPAHTYPI
TOB «TEXHIYHN/ YHIBEPCUTET «METIHBECT MONITEXHIKA»; Hakas
MORY «[lpo 3aTBepmxeHHs NMopaaky npunomMy Ha HaBYaHHSA ons 30006yTTS
BuLol ocsitTn B 2025 poui» Big 10.02.2025 p. Ne 168, 3apeecTtpoBaHoro B
MiHicTepcTtBi tocTuuil YkpaiHn 26.02.2025 p. 3a N 15/41360; [lpasun
npuitomy go TOB «TEXHIMHUMA YHIBEPCUTET «METIHBECT
MOJITEXHIKA» y 2025 poui.

MeTolo [o4aTKOBOro BCTYMHOrO BUNPOOyBaHHA 3i cneuianbHOCTI
G10 «MeTanyprisai» ons HaB4Y4aHHSA Ha 3000yTTa CTyneHs gokTopa dinocoii
€ BM3HAYEHHS piBHA Ta HAKOCTI MigrotoBku 3400yBadviB, npuaaTHICTb Ta
BiAMOBIAHICTb 3HaHb Ta BMiHb HEOOXiOHWX ONA HaBYaHHA B acnipaHTypi.
[Mporpama cknageHa 3 ypaxyBaHHAM Nporpamum piBHS BULLOT OCBITU MaricTpa
3i cneuianbHocTi G10 «MeTanypris».



2 3MICT NPOrPAMHUX BUMOTI LLOAO 3HAHb TA HABUYOK
BCTYNMHUKIB. NITEPATYPA ANA NIArOTOBKU

2.1 ®@i3nyHa ximia MeTanyprimHuUx npoueciB

OCHOBHi  MONOXEHHSA | MNOHATTAS aTOMHO-MOMEKYSSIPHOI  Teopil.
PiBHAHHA BaH-gep-Baanbca. PiBHoBara B cucremax. TepmidHa piBHoBara.
HynboBun 3akoH TepmoguHamiku. EHepria, Tennota i pobota. Mepumin
3aKOH TepMoauHaMikn. AHaniTMYHUN BUpa3 3akoHy 30epeXeHHA eHepril.
BHYTpIiWHA eHepria, eHTanbnis i TENNOEMHICTb. TennoBun edpekT XiMiYHNX
nepeTBopeHb. 3akoH [ecca. 3anexHicTtb TennoBoro edqekTy Big
Temnepatypu. dudepeHuianeHa i iHTerpanoHa dopmMn piBHAHHSA Kiproda.
3aKkoHK ra3oBoro ctaHy. PeanbHi rasn.

EkcnepnmMmeHTanbHi | po3paxyHKOBIi MeTOOW BU3HAYEHHA TensnoTu
YTBOPEHHA OpraHiYHUX | HeopraHiyHMX pevyoBuH. [pyrMn  3akoH
TepMoAVHaMIKM SK OCHOBHWW MOCTynaT TepMoAMHaMiKM Ona  onucy
aCUMETPUYHMX CaAMOYMHHUX NPUPOAHIX npoueciB. PyHKUIA CTaHy eHTponis.
3MiHa eHTponii B pi3HUX npoLecax.

Cucrema 3ani30-KNCeHb, 3anis3o-Byrneupb. OcobnuBocTi
TBEpPAOdA3HOro OKUCIEHHS MeTaniB. MexaHi3aM OKUCIEeHHs  3anisa.
OcobnuBoCTI MexaHi3aMy BiAHOBIOBAHHS 3ani3a rasamm OKCMOOM BYIneLto,
BOoAHeM i ByrreueM. Po3paxyHOK OYHKUiA CTaHy: eHTpOoril, BHYTPILHbLOI
eHeprii, eHTanbnil, eHepril l'emronbua Ta eHeprii Nb6ca. PoboTa i TennoTa
XiMiYHMX npoueciB. PoboTa xiMiYHOI peakuii, i3oTepmMa XiMi4yHOI peakuil.
CknagHi peakuil. CrneundivHi napameTpn KIHETUYHOI CUCTEMMU: KOHCTaHTa
LUBMAKOCTI, KIHETUYHUIM NOPSAO0K, eHepris akTueauil. LLnakosi poannasu, ix
CTpykTypa Ta BnactusocTi. CyyacHi ysiBrieHHs npo OyaoBy LUMAKOBUX
po3nnaeiB. TepmoanHamika padiHyBaHHS MeTaneBunx poannasis. [Npouecu
BuaaneHHs Jomilok 3 pigkoro metany. Cipka Ta poccop B meTanyprinHmx
npowecax. Teopis 4OCKOHaNMX Ta perynsapHuMxX ioHHUX po34duHiB. JlaHUOroBi
peakLil 3 posrany>XeHHsM i 6e3 HbOoro.

NiTtepaTypa ana niaroToBKM:

1. Ray H. S., Ray S. Kinetics of metallurgical processes. Singapore :
Springer, 2018. 480 p.

2. Shamsuddin M. Physical chemistry of metallurgical processes. 2nd
Edition. Springer international publishing, 2021. 608 p.

3. ToeopyH T. T1., TanoHoBa O. TIl., MapyeHko C. B.
MaTepiano3HaBCTBO Ta TexHonoria maTtepianis (y cxemax i 3aBOaHHSAX) :
HaBy. noci6. Cymu : Cymcbknin gepxasHuin yHisepcuteT, 2020. 163 c.



4. KannayweHko A. I'., Camentok FO. I'., ®pornosa HO. C. ®isnyHa Ta
KonoigHa ximis. XimidHa TepmoanHamika. OCHOBHI MOHATTS | TEPMIHU : HaBM.
noci6. 3anopixksa : 30MY, 2021. 88 c.

5. KoHoHuyk C. B., Kponieuuin B. M., CkpunHuk O. B. ®i3nko-ximiyHi
OCHOBM NMUBApPHOro BUpobHMUTBa : HaBu. nocib. / 3a peq. B. M. KponisHoro.
KponvesHuubkum : LIHTY, 2023. 338 c.

6. MaHigiHa €. A., benokoHb K.B., MataweBa O. Bb. Xiwmia
HaBKOMULLUHBOIO Ta BUMPOOGHMYOro cepenoBuila : HaBYanbHO-METOANYHUN
nocioHnk ana crygeHTtie 3OIA cneuianbHicTio 183 «TexHonorii 3axucTy
HaBKONULLHBLOIO cepenoBuway. 3anopixeka : 30IA, 2018. 96 c.

7. TMnemsaHHikoB M. M., XXgaHtok H. B. ®i3nyHa ximia TyronnaBKkux
HemMeTaneBuX i cMnikaTHUX MaTepianis : Nigpy4HuK. Kuie : «OcBiTa YkpaiHny,
2022. 152 c.

8. Ximia «Big Teopii OO nNpakTUKM» : HaB4YanbHWW MNOCIOHWMK (Ons
CTYOEHTIB l[HCTUTYTY  MaTepiano3HaBcTBa Ta  3BaplOBaHHS iM.
€. O. NatoHa) / O. O. AHgpinko Ta iH. Kuis : K[l im. Iropsi Cikopcbkoro, 2021.
171 c.

2.2 MeTanypris

Mpobnemun Ta nepcnekTnem po3BUTKy meTtanyprii. CyTHICTb i 3Ha4YeHHs
MeTanyprinHoro komnnekcy. Cy4yacHi cxemu meTanypriniHoro BUpoodHuUTBa.
3aranbHa XapakTepucTuka MeTanyprinHoi CUpPOBMHM Ta nanuea.
Xapaktepuctmka 6yaoBum Ta BNacTMBOCTEWM MeTanyprinHUX po3ansiasib.
MonekynspHa Ta iOHHa Teopis OygoBum wnaky. MeToan po3paxyHKy
aKTUBHOCTI okcuay 3anisa B wnaky. PisnyHi Ta XiMivHi BNacTUBOCTI LUMNaKky.
Xapaktepuctuka pigkoro metany. Po3unMHu enemMeHTiB B pigkomy 3arnisi.
BrnactueocTi Ta ocobnusocTi 6ynoBu pigkoro metany. Po3unH Byrneuo,
KPEMHIt0, MapraHuto, Cipku, docdopy, KACHIO, a30oTy Ta BOAHIO Y pigKkomy
meTtani. [loBepxHeBi #BuWa B CcTanennaBUiibHUX npouecax. BinbHa
noBepxHeBa eHepria. 3MouvyBaHHA. Aaresia Ta koresia. AgcopOuinHi
npouecn. CydacHi dypmm Ona  BAYBAHHA TEXHOSOrMYHMX rasiB B
cTanennasurbHi arperatm Ta BapiaHTU [JyTTeBUX pexunmis. Baaemopgis
rasoBMX CTPYMEHIB 3 3ani3oByrreuesnm po3nnasoM. CTpyKTypa KUCHEBOTO
CTpyMeHsi. bygoBa peakuiHOI 30HW. TexHonoriyHi obCcTaBUMHM CNYX6m
BOrHETpMBIB B KOHBepTepax. MexaHiam cnpaubOByBaHHS BOrHeTpUBIB.
Peakuii ctanennasBunbHux npoueciB. [lpouec OKUCNEHHA-BIOHOBNEHHS
MapraHul, KpemHito, docdopy. Poskucniowya 3gaTHICTb  MapraHuto.
MexaHisam i TepmoguHamika npouecy. KiHeTuka npouecy. [lpouec
Aecynbypauil ctani. TepmoanHamika npouecy. MexaHiam gecynbdypauii
MeTany 3 TOYKM 30pY MOJSEKYNSPHOI Ta iOHHOI Teopin 6yaoBM LInaky.
CtyniHb gecynbdypauii metany. TepMoanHaMika i KiIHeTUKa PO3KUCHEHHS
ctrani. Meta poskucrneHHda. [OudysinHe Ta ocagxytyde PO3KUCNEHHS.



Po3kncneHHsa ctani mapraHuem, KpeMHieM, antoMiHieM, Kanbuiem. KucHeBo-
KoHBepTOopHUKM npouec KKI1 3 BepxHbO KNCHEBOK npoayBKoto. LLnxToBka
nnaskn. TennoBuin Ta MaTepianbHuUM GanaHc KKI1. OyTteBun pexum.
Ocobnueocti KKI 3 [OHHOK Ta KOMOIHOBaHOKW (BEPXHE-LOHHOM)
NPOAYBKOHO. TexHonoris OCHOBHOIO MapTEHIBCbLKOro npovecy.
[HTEeHCUIKaLUis MapTeHIBCbKOI nnaBkM KnucHem. Crnocobu BUKOPUCTAHHSA
KUCHIO ONns1 iHTeHcudoikauii. TennoTexHivHi Ta TexXHOonorivyHi ocobnmnBocCTi
nnaskn B LOCIIA Ta npsamoToyHux arperatax. OcCHOBM (pbepocnnaBHOro
BUpobHMuTBa. Knacudikauia depocnnasis. BupobHUUTBO cTanen B
enekTpoayroBmx ctanennaBuiibHUX nevax. TexHonorii no3anivyHoi 06pobku
meTany. Metogu posnuBaHHs cTani. bygosa metaneBoro 3nmBka, npouec
Moro Kpucrtanisauil Ta siBUWA, NOB’s3aHi 3 KpucTanisadieto. NoegHaHHSA
NpOoLECIB PO3NNBKM | NPOKATKMN.

JNlitTepaTtypa Ana nigroTtoBKu:

1. Bhagat R. P. Agglomeration of Iron Ores. Ed.: CRC Press, 2019.
438 p.

2. Iron Ores and lron Oxide Materials. Ed.: V. Shatokha. Great
Britain: IntechOpen, 2018. 280 p.

3. SohnH.Y. Flash Ironmaking. 1st Edition. Boca Raton : CRC Press,
2023. 296 p.

4. OcHoBWM MeTanyprii: BUPOOHMUTBO YaByHy : nigpyvyHuk /
O. M. CwmipHoB, HO. 1. Ckopobaratbko, A. 1. CemeHko, M. C. ['optok.
Opeca : Onpi+, 2023. 192 c.

5. Walker R. D. Iron processing. Encyclopedia Britannica. 2023.
https://www.britannica.com/technology/iron-processing

6. Verdeja GonzalezJ.l., Fernandez GonzalezD., Verdeja
Gonzalez L. F. Operations and Basic Processes in Ironmaking. Cham :
Springer International Publishing, 2020. URL.: https://doi.org/10.1007/978-3-
030-54606-9

7. KoHcnekT nekuin 3 ancumnnninm « TexHonoris npouecis (3a gaxom)»
YactuHa | «ArnogomeHHe BMpoGHMUTBO» Ana 3000yBadiB BULLOI OCBITU
nepworo (6akanaep) piBHA 3a cneuianbHicTio 136 MeTanypria 3a OCBITHbO-
npodgecinHot nporpamoto «MeTtanypria YopHux metanis». / Ykn.: lNoneTtaes
B.M., Moxeanitun A.A. Kam aHcbke: OOTY, 2019. 40 c.

8. Robert A. Francis. An Introduction to the Metallurgy of Steel and Its
Alloys. Ashburton, Victoria, Australia. Version 1.0. 2017. 182 p. URL:
https://mmsallaboutmetallurgy.com/2020/01/03/introduction-to-metallurgy-
of-ferrous-alloys/

9. Li Z., Davis C. Ironmaking and Steelmaking. MDPI, 2019. 464 p.
URL: https://doi.org/10.3390/books978-3-03921-330-6



https://www.britannica.com/technology/iron-processing
https://doi.org/10.1007/978-3-030-54606-9
https://doi.org/10.1007/978-3-030-54606-9
https://mmsallaboutmetallurgy.com/2020/01/03/introduction-to-metallurgy-of-ferrous-alloys/
https://mmsallaboutmetallurgy.com/2020/01/03/introduction-to-metallurgy-of-ferrous-alloys/
https://doi.org/10.3390/books978-3-03921-330-6

10.Cavaliere P. Clean Ironmaking and Steelmaking Processes —
Efficient Technologies for Greenhouse Emissions Abatement. Cham,
Switzerland: Springer, 2019, 596 p.

11.CirapboB €. M., Kawees M. A., Kpsauko I'. KO. OcHoBu meTanyprii
YaByHy i cTani: [HaBy. nocibHuK]. Kam'aHcbke: OATY, 2022. 274 c.

12.CirapboB €. M., lNoneTtaes B. I1., NoxBanitun A. A. lNosaarperatHa
obpobka po3nnagiB: [HaB4y. nocioHuK]. Kam’aHcbke: OOTY, 2021. 430 c.

13.CirapboB €. M., UybiHa O. A. TexHonorii pecypco3bepexeHHs B
meTtanypril (dactuHa 1) : HaB4anbHuin nocibHuk. Kam’aHceke : OOTY, 2021.
248 c.

14.CirapboB €. M., Uy6iHa O. A. TexHornorii pecypco3bepexeHHs B
meTtanypril (dactuHa 2) : HaB4anbHuin nocibHuk. Kam’aHebke : OOTY, 2022.
294 c.

15.Bennyko O. I., CtosaHoB O. M., BonveHko B. M., HisseB K. T.
TexHonorii nigBULWEHHA SAKOCTI cTani : nigpyvyHuk.  [HINponeTpoBCbK:
®OI1 Cepegnsik T.K., 2016. 196 c.

16.MeTtanypria ctani. KoHBepTtepHe BupobHuuteo / O.[. Benuuko,
B5.M. bown4eHko, N.C. XapnawwH [Ta iH.]. AHinponeTpoBbeck: PBA «[Hinpo-
BAJl», 2015. 434 c.

17.HaB4anbHu nocioHuk / B. I1. IBaweHko, A. M. [JormkaHcbkunn, A. K.
TapakaHoB Ta iH. [HinponeTposcbk: HMeTAY, 2016. 91 c.

18. KoHBepTepHe BMPOOHULTBO CTani B npuknagax i 3agadax: Hasu.
nocioHmk / Ykn.: O.'. Benuuko, B.M. BownyeHnko, €.B. CwuHerin, J1.C.
MonuaHos, C.B. Kypasnbosa. [Hinpo: HMeTAY, 2018. 98 c.

19.HHOBAUiHa TexXHOonoris nos3aniyHoi aecynbypauii
3anisoByrneuesunx posnnasis : MoHorpadia / Monyaros J1.C. Ta iH. [AHinpo :
CepeaHsik T.K., 2018. 122c.

2.3 Marepiano3HaBcTBO

MeTtaneBun 3B’A30K. Cxema eHepril B3aemofil OBOX aToMiB B
3anexHOoCTi Big MibKaTOMHOI BigcTaHi. ATOMHO-KpuUcTaniyHa dygosa meTanis.
[MnactnyHa gedopmadia i pekpuctanisadida. bygosa peanbHux metaneBunx

Kpuctanis.  [Jedektn  kpuctaniyHol  6ygoBu, IX  Knacuduikauis,
xapaktepuctnka. dPopmyBaHHS CTPYKTypu MeTaniB npu KpucTanisauii.
MexaHiam  npouecy  Kpuctanisauii. [oMoreHHe |  reTteporeHHe

3apoaKkoyTBopeHHs.  MogudgikyBaHHA. MexaHiaMm  pocTy, napameTpu
Kpuctanizauii. CTyniHb NepeoxoriofXeHHS Ta Woro BAAMB Ha napameTpu
Kpucrtanisauii, koediuieHT audyasil, 3MiHy BifibHOI eHepril. [loniMmopdoHi
nepetBopeHHs. [lonimopdiam 3aniza. KpuBa OXOnomKeHHA 3arnisa.
TepmiyHnin ananis. [iarpama cTaHy noABiMHOI CUCTEMM i3 HEOBMEXEHOHD
PO34YMHHICTIO KOMMOHEHTIB B pPiAKOMY | TBEpAOMY cTaHax. [MpaBuno Bigpiska.
Bunagkn noniMopHUX nepeTtBOpeHb B AaHin cuctemi. EBTekToigHE Ta
nepeTuKToigHe nepeTBOpPeHHs. BukopucTaHHA npasuna Bigpi3kiB npu



KpucTanisauii cnnaeiB. 3B’130K giarpamu cTaHy i3 BNacTUBOCTAMU (3aKOHM
KypHakoBa). CtabinibHa i mMeTtacTtabinbHa piBHOBara B CUCTeMi 3ari3o-
Byrneub. Cxema Kpucrtanisauii BUCOKOBYrneueBux cnnaeis. [liarpama ctany
NOTPIMHOI CUCTEMU 3 HEPO3YMHHICTHO KOMMOHEHTIB Yy TBEepAOMY CTaHi.
3aranbHa xapaktepucTtuka. Kpucrtanisaudia noTtpivHux cnnasiB. Pigki Ta
TBepai po3dnHU. OCHOBHI  MexaHiyHi  xapaktepuctuku.  MiuHicTb,
MNIACTUYHICTb.

NlitepaTypa Ana niaroToBKM:

1. AdTaHginsaHy e.r., 3a3nmMko O.B,, JlonaTtbko K.T.
MaTepiano3nasctso. Ongi-nntoc, 2020. 612 c.

2. Matepiano3HaBCTBO TyronsiaBkMx MeTarsiB Ta CHOSyK : HaBYasibHUN
nocibHuk / . 1. Kucna, I1. I. NNo6oga, B. €. ®epopuyk, M O. Cucoes. Kuis :
LleHTp y46oBOI nitepatypu, 2020. 320 c.

3. MaTepiano3HaBCTBO Ta OCHOBW TEXHOMOrii nepepobkn npupoaHoi
CUPOBUHM Y HENPOAOBOSIbYI TOBApK : HaBYarnbHUiM NOCIOHKK / . AcTanosa,
K. ActanoBa, Jl. CapkicaH, . KygeniHa, . 3yesa. BugasHunyteo: LleHTp
HaB4arbHoI nitepatypu, 2019. 120 c.

4. Tpaktnkym 3 matepianosHasctBa / O. O KoTtpeuko., O. B. 3asnmko,
K.T. Jlonateko, €. 1. AdTanginaHy, C. B. NHunockypeHko. lenbBeTuka,
2020. 500 c.

5. MatepianosHaBcTBo : HaBy. nocid. / B.l. bysuno, B.I. Cepatok, M 34
A. B. Asopcbkuin, O. A. Nangan. OHinpo : HTY «OlM», 2021. 243 ¢ .

6. MexaHiyHi BNacTMBOCTI Ta KOHCTPYKUiNHA MILHICTL MaTepianis :
nigpyyHuk / B. B. Xonsseko, |. A. Bnagumupcekmnin. Kuis : KIl im. Irops
Cikopcbkoro, Bug-so «[lMonitexHika, 2023. 272 c.

7. CtaHgapTusauiss, MeTpororis Ta KOHTPOSib SAKOCTi NPOAYKLUIl:
npaktukym / Yknagaudi: H0.B. Asopcbkunt, M.B. Kapneub. Kuis: KI1l im. lIrops
Cikopcbkoro, 2022. 70 c.

8. Kapneub M. B. Cy4yacHi ekcnepuMeHTarnbHi MeToau aHanisy
HU3bKOPO3MIPHUX CTPYKTYpP: nabopaTOpHUN NPaKTUKYM (YacTuHa 2) : HaBM.
noci6.; yknaa.: M.B. Kapneup, C.l. CugopeHko, A.lN. bypmak. Kuis: K1l im.
Iropst Cikopcbkoro, 2021. 113 c.

9. Bonowko C.M. Cy4yacHi ekcnepumeHTanbHi MeToau aHanisy
HWU3bKOPO3MIPHUX CTPYKTYpP: HaBY. nNocib.; yknag. : Bonowko C.M., KpyTbko
O.A., ®panuik H.B., A.Nl. bypmak. Kwuie: Bugas-so KIll im. Irops
Cikopcbkoro, 2021. 97 c.

10.Bonowko C. M. Cy4acHi ekcrnepuMmeHTarnbHi MeToau aHanisy
HU3bKOPO3MIPHUX CTPYKTYpP: nabopaToOpHUIN NPakTUKyM (YacTuHa 1) : HaBu.
noci6.; yknaa.: C.M. Bonowko, O.A. KpyTbko, H. B. ®panuik. Kuis : KI1l im.
Iropsi Cikopcbkoro, 2019. 80 c.



11.Yy6eHko B.A., XiHoubka A.A. TexHonoris nNpoKaTHOro
BUpobHmuTtea: Hae4yanbHunm nocidoHuk. Kpueun Pir: Bupaseub OOI
YepHsscokun [.0., 2017, 170 c.

12.BurotoBneHHst 6imeTanis 3 BUKOPUCTAHHAM fIMBApPHOro npoLuecy i
nasepHol obpobku / J1. ®. Nonoeko, B. B. PomaneHko, M. C. bnowunumH,
O. . Karnsik, C. C. Canin, O. A. CasyeHko, |. B. Csiukap. Kuis: KIl im. Irops
Cikopcbkoro : Bua-so «[lMonitexHika», 2022. 220 c.



3 CTPYKTYPA EK3AMEHALIWHOIO BIIETA.
KPUTEPII OLIIHKOBAHHHA

3.1 OpieHTOBHa CTpyKTypa Oinety popatkoBoro ¢axoBoro
icnuty

daxoBun icNUT 34INCHIOBAaTUMETbLCA 3 BUKOPUCTAHHAM 3acobiB
AVCTaHUINHOI eNneKTPOHHOI KOMYHIiKauil Ha nnaTtdopmi Moodle TexHiyHoro
yHiBepcutety «METIHBECT TIOJIITEXHIKA». T[lepenik nutaHb, SKUN
NPOMNOHYETLCSH, CUCTEMAaTM30BaHO MO PISHOMAHITHUM B3aEMO3B A3aHUM
CTOpPOHaM AisinbHOCTI dhaxiBUSA Ta OXONMOE 1I TEOPETUYHI OCHOBU, a TaKOX
NMUTAHHS 3acTOCYyBaHHS OTPUMAaHUX TEOPETUYHUX 3HaHb AN PileHHS
nNpakTUYHMX 3agad. [NnTaHHs, aKi MICTATbCSA B ek3aMeHaUuinHmx bineTtax (ams.
Hdopatok A), NOKMWKaHi BUSBUTM 3HAHHA 3 YCiX BUAIB OiANIbHOCTI
ManbyTHBLOro crneujanicta y paMmkax HaBYanbHUX OUCLUMNSIIH, SKi BUBYaANucS.

binetr popatkoBoro (axoBOro iCNUTY CKNagaeTbCA 3  TPbOX
TeopeTnyHnx nutaHb (guB. [opgatok B). 3a pesynbtaTtamym nepesipku
BiANoBiAen BUcNaBndaeTbCca y Oanax, NpuUyoMy MakCUManbHO MOXNUBUMN
6an: 3a poaginom «®PisnyHa ximisa meTanyprinHux npouecis» - 67 6anis, 3a
poaginom «MeTanypris» - 67 6anis, 3a po3ginom «Martepiano3HaBcTBO» -
66 6aniB.

MuTtanHs 1
(«PisnyHa ximis MuTtaHHA 2 MNuTtaHHa 3
meTanyprininx | («MeTtanypria») | («MaTepiano3HaBCTBOY»)
npouecie»)
K!ﬂbK!CTb 3aBgaHb Yy 1 1 1
Gineri
MakcumanbHa
KinbkicTb ©anie 3a 67 67 66
OfiHe NpaBUIbHO
BMKOHaHe 3aBAaHHS
Bcboro, 6aniBs 67 67 66

3.2 KpwuTepii ouiHIOBaHHA BignoBiaen

ABITYpieHT nNOBMHEH MNPOAEMOHCTPYBaTU dyHOAMEHTamnbHI Ta
NpoecinHO-OpiEHTOBAHI YMIHHA Ta 3HAHHS, @ TAKOX 34aTHICTb BUpiLLlyBaTuH
TUNOBI CKNaAHi cnevianiaoBaHi NpodecinHi 3aBOaHHS.

Mpw ouiHUi 3HaHb 3a OCHOBY cnig ©paTu MOBHOTY i NPaBUSbHICTb
BUKOHAHHSA 3aBaaHb. [1py BU3HAYEHHI pe3ynbTaTy CKrnajaHHAa 404aTKOBOro
¢baxoBOro icnuTy, 3BEPTAETLCH YBara Ha HaCTYMHI XapakTepPUCTUKN BigMNOBIAi
abiTypieHTy:

- BOJIOAIE TEOpPEeTMYHMM HaBYanbHUM MaTtepiasiom ANns rPYHTOBHOI
BiAMoBiAi Ha NocTaBnNeHi NUTAHHSA;

- rMMOOKO i MNOBHO OBOJSIOAIB MOHATINHMM anapaTtoMm, BiflbHO Ta
aprymMeHToBaHO BUCIIOBIIOE BlACHI AYMKMU;



- Bonogie cneuianbHOK MOBOI | BUKOPUCTOBYE Cy4aCHY TEXHOSOMYHY
TEPMIHOSIOrit0, LiNiCHO, CUCTEMHO, Y NOriYHIW NOCNIAOBHOCTI Aa€ BiANoBigb
Ha NOCTaBIEHi 3annTaHHS;

- TBOPYO BUKOPUCTOBYE 3HAHHA AN9 PO3B’SA3aHHA MNPaKTUYHUX
3aBAaHb.

[Mo3nTMBHaA OLuiHKa BUCTABNSAETbCH, SKWO CyMa OTpuMaHux Oanis
3HaxoauTbcsa B Aiana3oHi 100-200 6anis. lMNpu ouiHui meHwe 100 6anis
YXBaIOETLCA PiLUEHHSA NPO HEeraTUBHY OLUIHKY («HEe3ago0BIfNIbHOY).

KpuTepil ouiHiOBaHHS KOXXHOrO 3 NMMTaHb HaBeaeHo B Tabnuu,.

KinbkicTb . . .
6anie KpuTepin, 3a sskum BUCTaBNSAETbCSA 3a3Ha4YeHa Kinbkictb 6anis
67(66*) | Bignosigb HagaHo 6e3goraHHO, y NOBHOMY 06CA3i.
57- Bignosigi Ha nuTaHHs AaHi B NOBHOMY 06’€Mi, ane 3 He3Ha4YHUMK

66(65*) | HeTo4YHOCTAMM. Bignosigab noriyHo nobygoBaHa i CTPyKTypoBaHa.
Mpwn BigNOBIAI Ha NUTAHHA 4iTKO Ta SICHO HadaHi Bignosigi 3
BUKOPUCTAHHAM  BIiAMOBIAHOI TepMiHONOrili Ta CUMBOMIKM B
HeobXigHiM  norivyHin  nocnigosHocTi. [lpuBeadeHi  HeobXigHi
PO3paxyHKM i KpecrneHHs (4onycKkaTbCa HEe3HAYHi HETOYHOCTI). [Mpwn
HeoOXiAHOCTI BKa3aHi BUMOIrM HOPMaTUBHUX AOKYMEHTIB.

46-56 Bignosigi Ha nuTaHHA BUKNageHi MeToanyHo BipHO. [pu Bignosigi Ha
NUTaHHA BUABIIEHUA BUCOKUI PiBEHb 3HAHb, O4HAK AOMNYLUEHO HEBESUKI
HETOYHOCTI Ta nomMunkn, abo BignoBiAb B He3HaA4YHOMY 0OCA3i He €
noBHot. [padiyHa YyacTuHa BMKOHaHa rpamMoTHO. [MPUNHATI NpakTUYHI
PILUEHHS  MNPUHUMMOBMX 3arnepevyeHb He BUKMKaKOTb, ane ix
OOrpyHTYBaHHS HeOOCTaTHbO aprymeHToBaHi, y O6inblOCTi BUNaakis
BKa3aHi BUMOIrM HOPMaTUBHUX AOKYMEHTIB.

36-45 Mpwn BigNoBIAI Ha NUTaHHS BUABNEHO 6a30BUKM piBEHb 3HAHb CTOCOBHO
nuTaHHs. Bignoeigi Ha noctaBneHi NMTaHHS B NPUHUMMI NpaBUibHi, ane
He noBHi. OKpemi 3 HUX He MawTb aprymeHTtiB. He 3pobneHi
y3arasnbHHH4i BUCHOBKM.

26-35 Bignosigi matoTb NnoBepxoBui xapaktep. [NpucyTHi NOMUNKK y BignoBigsaX.
HapaHuin  inoctpatuBHMin  maTtepian  HeTouyHun. [lpn  BMKOHaHHI
PO3paxyHKiB MarTb MiCLie CYTTEBI HETOYHOCTI Ta rpybi NOMUIIKK.

15-25 Bignosigi matoTb noBepxoBun xapaktep. [MpucyTHi rpy6i nomunkm y
BiANOBIAAX. INoCTpaTMBHUN MaTepian HENOBHUN.
1-14 Bianosiai 4eMOHCTPYIOTb OANHOYHI BUBIPKOBI 3HAHHSA CTOCOBHO TEMM
NUTaHHS.
0 HapaHa HeBipHa Bignosigb abo BignoBigb BiACYTHS.

*[nsa MNutanHa 3 (3 posainy «Martepiano3HaBCTBOY)



Hdopatok A
NEPENIK MUTAHb

1. [MpuBeaiTb | oNULWITL PIBHAHHA i30Tepmu BaHT-I'odda.

2.  3acTocyBaHHS OpYroro 3aKOHy TEPMOANHAMIKN.

3. MpuHuun Jle WaTtenbe. PiBHAHHA i3oxopu i 1 i306apn BaHT-
lodbda.

4, OnuwitTe 3aKOHOMIPHOCTI BIOHOBMEHHSI OKCuAiB 3anisa 3a
A0MOMOroK OKCUAy BYrfeLuro i BOOHIO.

5.  3akoHOMipHOCTI npouecis pagiHyBaHHA MeTarny B OKUCHUX i
BiIHOBJTOBASIbHMX YMOBaX.

6. TeopeTuyHi OCHOBM NPOLECIB PO3KUCNEHHS CTani.

7. MeToam po3KMCNEHHs cTani, 0cCobNMBOCTI, NepeBaru i Heaosiku.

8. KombGiHoBaHi cnocobu no3aniyHol obpobku cTtani, cxemu i
obrnagHaHHsA.

0. KpiTepin PenHonbaca, BENWYUHU, LLO MOro CKnagarwTb, IXHi
PO3MipPHOCTI.

10. LUlo Take nikBauis erleMeHTiB MeTarny y 3rmBKy?

11. HaBegiTb 3BegeHHA NpPO cnocobu BUKOPUCTAHHS KUCHIO AOns
IHTEHCMpiKaUiT NnaBkM y NOAOBUX arperaTax.

12. HagegiTb cxemy MacooObMiHy MapraHLuto MiXk MeTarnoMm i LWakom,
HanNULWiTb PIBHAHHS BiANOBIAHOT XiMIYHOT peakuil i KOHCTaHTYy piBHOBaru, siki
eTanu nepeHocy MoXyTb BYTM NiMITYHOHOI TaHKOK NpoLecy.

13. Hapucyinte cxemy HaOXOMKEHHSI KMCHKO 3 rasoBol ¢asu Oo
MeTany, HanuwiTb PiIBHAHHSA BIANOBIAHOI XiMIYHOI peakuil.

14. Hanuwite Bupa3 ana TennoobMiHy BUNPOMIHIOBAHHSM, Ha3BU
CKnagoBux Bupasy, IXHi OANHULI BUMIPHOBaHHS.

15. Hanuwite y 3aranbHOMYy BUMMA4i 3anexHicTb MK ducnamu(
KpUTEpPIisMN) TENNONepeHOCYy BUMYLLEHOI KOHBEHLLIEKD, BUPa3n ANt KOXKHOro
3 yncen, Ha3BW CKNagoBUX BUPA3iB, IXHI OAVHULI BUMIPHOBAHHS.

16. [lpuBeditb cxemy 6apboTaxy rasy Kpisb MeTaneBy BaHHY,
BKaXiTb Hanpsm, WBUAKICTb MNOTOKIB rady i metany

17. Hapucymnte conno JlaBans HagamTte  WOr0  OCHOBHI
XapaKTEPUCTUKN N BKaXiTb AN YOro BOHO 3aCTOCOBYETLCS.

18. MBJI3 knacugikytoTbCA MO HACTYMHMM O3HakKam (nepevncnitb)
MBJ13 knacudikytoTbCs MO HACTYNHMM O3HakKam (Nepeyvncnitsb).

19. PeonorivyHi BNactMBOCTI CTanennasunbHOro LWaky.

20. [lpuBepite 3aranbHy CXemMy IMBapPHO-NMPOKATHOrO MoAyns,
BKaXiTb 0COBSIMBOCTiI TEXHOSOriT PO3NMBKM MeTany B NopiBHsHHI 3 MBJ13.



Hdoanatok b

3PA30K EK3AMEHALIMHOIO BINIETA

MakcumanbHa
Ne 3annTaHHA KifIbKiCTb
6aniB
1 3anexHicTb TennoBoro epekTy Big TemnepaTypu. 67
2 B3aemogia ra3zoBux CTpymMeHiB 3 67
3anisoByrneLesM poO3mnsiaBoM.
3 bynoBa peanbHUX MeTaneBux KpucTaris. 66




