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1. 3ArAJbHI MONOXEHHA

Lla nporpama daxoBoro icnuty po3pobrieHa Ha nigcrtasi 3akoHIB
Ykpainm «[1po ocsiTy», «[1po BuLy ocgiTy», NoctaHoB KabiHeTy MiHicTpiB
Ykpaium «[lpo BHeceHHs 3MiH o noctaHoBu KabiHeTy MiHictpiB «[1po
3atBepMKeHHs  HauioHanbHOI  pamku  KBanidikauiny  Ne1341  Big
23.11.2011p., «[lpo BHeceHHa 3MiH [0 nepesniky ranys3eh 3HaHb |
crneuianbHOCTEN, 3a SKMMN 30INCHIOETLCA NiAroToBka 3406yBaYiB BMLLOI Ta
graxosoi nepeasuol oceitu» Big 30 cepnHa 2024 p. Ne 1021, MNopsaky
NPUMNOMY Ha HaBYaHHS Anga 3406yTTa BULWLOT ocBiTM B 2026 poui (Hakas MOH
YkpaiHm Big 26.02.2026 Ne373), Cratyty TOB «TEXHIYHUNA
YHIBEPCUTET «METIHBECTIMONITEXHIKA», MNonoxeHHa Npo KoHuenu,ii
OCBITHbOI AiANbHOCTI, OCBITHI Nporpamu, pobodi nporpammu Ta cunabycu
OCBITHIX KOMMOHeHTiB y TOB « TEXHIYHUN YHIBEPCUTET «METIHBECT
MONMITEXHIKA», CrtanHgapT BULLOI OCBITM YKpaiHM 3a cneuianbHicTio 136
«Metanyprig» ranysi 3HaHb 13 «MexaHi4Ha iHXeHepia» aOnd nepLoro
(bakanaBpcbKOro) piBHS, 3aTBepoKEHMM Hakazom MiHicTepcTBa OCBITU i
Haykn Ykpainm 04.10.2018 p., Ne 1072, CtaHgapT BULWOI OCBITU YKpaiHU 3a
crieudianbHicTio 136 «MeTanypria» ranysi 3HaHb 13 «MexaHi4Ha iHxeHepis»
Ans gpyroro (MariCtTepCbKoro) piBHs, 3aTBepaXeHnn Hakasom MiHicTepcTBa
oCBITU | Hayku YKpainm 24.11.2020 p., Ne 1455.

daxoBun icnMT NpPOBOAUTBCS 3@ OCHOBHMMM  AucuUMNIIiHAMMU
HaBYanbHOro nfaHy nNiAroTOBKM  BCTYMHMKIB Ha 0asi  nepuworo
(6akanaBpcbKoro) piBHs BULLOT OCBITU. MeTa dhbaxoBoro icnuty — nepesipka
TEOPEeTMYHOI Ta MpPaKTUYHOI MiAroTOBKM BCTYMHUKIB Ha 6asi 34obyToro
nepworo (bakanaBpCbKOro) piBHA BULLIOI OCBITM i npoBedeHHA Bigdopy
cepeq BCTYMHMKIB A9 HaB4YaHHA Ans 3000yTTa gpyroro (mMarictepcbKoro)
piBHSA BULWOI OCBITU 3a cneuiancHicTio G10 MeTtanyprisi, 3a OCBIiTHbO-
npodgecinHumn ~ nporpamn  «MeTanyprisa ~ ctani», «ArnogomMmeHHe
BUPOBHMUTBOY», « CydacHi TEXHONOrii MPOKaTHOro BUPOBHULTBAY.



2. 3MICT NPOrPAMHUX BUMOI LLOAOO 3HAHb TA
HABUYOK BCTYINHUKIB

2.1. di3uka

OcHoBHi  nonoxeHHa MKT rasiB i 1X ekcrnepuMeHTarnbHe
00rpyHTYyBaHHA. OcHoBHe piBHAHHA MKT rasiB. [a3oBi 3akoHW. 3akoH
Asoragpo. Cymiw igeanbHux rasis, 3akoH [laneToHa. Po3nogin wsenakocren
Mosiekyn 3a MakcBenioMm. BumiptoBaHHS LIBMAKOCTEN MOJe-Kyn, gocnig
LUTtepHa. BbapomeTtpuyHa dopmyna. Posnogin Makcesenna—bonsuymaHa.
ExcnepnmeHTanbHe BU3HadeHHA 4ucna Asoragpo. CepefHa OOBXWHA i
cepefHin 4vac BinbHoro npobiry monekyn. [Oudysia. BHyTpilwHE TepTs.
TennonpoBigHiCTb. 3aKOHOMIPHOCTI | KOewiUieHTU SABUL, MepeHEeCceHHs.
PiBHOBa)kHe BUNPOMIHIOBAHHSA Ta NOro xapakTepucTuku. BunpomiHioBaHHSA
abco-ntoTHO YopHoro Tina. 3akoH Kipxrodga. 3akoH CtedaHa—bonbumaHa.
3aKoH 3MilleHHsA BiHa. ®opmyna Penes—[xnHca.

JNlitTepaTtypa Ana niagroToBKu:

1. ®eniHcbkun I'.C. 3araneHa gisuka. IMigpy4Huk. Pekom. BP KHY
im. T.LLleByeHka. Kapasena, 2020. 557 c.

2. KapmasiH B.B., CemeHeub B.B. Kypc 3aranbHoi ¢i3vku : HaBu.
noci6. ans sMKnx HaB4anbHMx 3aknagis. K. : Kongop, 2016. 786 c.

3. TepmogmHamika meTtanis i cnnaeis / A.l1 Wnak Ta iH. K.
"Akagemnepioguka”, 2002. 73 c.

4. Cepreea 0.€., ®egocoB C.H. OcHoBu 3aranbHOI i3nKu.
MexaHika. MonekynsapHa isuka i TepmoanHamika. Enexktpuka : Haeu. nocib.
Opeca : OHAXT, 2018. EnekTpoH. TekCT aaHi: 124 c.

. AwmnHebkunn J1.B., KopoBuubknn A.M. ®i3nka: KOHCNEKT neKuin
ANA CTYAEHTIB TEXHIYHMX HanpsMiB NigroTOBKM OEHHOI Ta 3a04HOI hopm
HaBYaHHS. Jlyubk: Jlyubkun HTY, 2019. 60 c.

2.2. MexaHika

OCHOBHI  NOHATTA  KiHemaTukn. KiHeMaTu4Hi  PIBHAHHA  pyXy.
Knacudikauis mexaHiyHux pyxis. LLBMOKICTb i NpUCKOpPEHHS MaTepianbHol
Touku. [lpuHumn HesanexHocTi pyxiB. KyToBe nepemilleHHsA, KyToBa
WBWUAOKICTb | KyTOBE TMPUCKOPEHHSA. JliHIMHI | KyTOBi BENUYUHK, 1X
B3aeMo3B’a30K. OCHOBHi 3agadi guvHamiku. [Mepwun 3akoH HbloToHa Ta
Hacnigku 3 Hboro. [pyrnn 3akoH HetoToHa. TpeTin 3akoH HetoTOHa Ta noro
Hacnigkn. IMnynbC TOukKM, Tina i cunn. 3akoH 36epexeHHst iMMnynbcy
3aMKHEHOI cuctemu. 3akoH 36epexeHHs npoekuil iMnynbcy. 3akoH



30epexeHHs eHeprii. MoMeHT iHepuiT MaTepianbHOI TOYKW, TBEPAOro TiNna.
Teopema LLTenHepa. MOMEHT iMNynbCy i MOMEHT CUIU MaTepiaribHOI TOYKM.
3akoH 36epexeHHss MOMEHTY iMNynbCy MaTepianbHol Todkn.  Cunu
npy>xHocTi. Buan gedpopmadiin, 3akoH [yka.

INlitTepaTypa ana niaroToBKM:

1. PomaHok O. [., Teninko J1. ., Pakwa C. B. TeopetnyHa Ta
npuknagHa mexaHika. Kopotkum kypc. Kam’sHebke : OOTY, 2021. 282 c.

2. |. B. Kyabo, B. . Wnayyk, H. M. BaHbkoBW4 Ta iH. TeopeTnyHa
MexaHika : nigpy4Huk. Xapkis :donio, 2017. 780 c

3. TeopeTuyHa mexaHika : HaB4anbHUn nocioHuk / M. K. LUTaHbko
Ta iH. ; 3a pea. IN. K. WtaHbka. 3anopixeks : HY «3anopi3bka nonitexHikar,
2021. 464 c.

2.3. ®disnyHa-ximisa i TepmoanHamika

Mepwe Havano TepmMoguHamikn. 3acToCyBaHHSA MEPLUOro Hadana
TepMoanHamikn o isonpoueciB. PiBHAHHA Manepa. OCHOBHi NOHATTS |
BenuunHW. EHepris, Tennota Ta pobota. EHTanbnia. [dpyrui  3akoH
TepmMmoauHamikn. TepmoanHamivHi noTeHuiann. EHTponis, po3paxyHok 1T Asis
PiSHUX TepMOAUHaMIYHMX npoueciB. TepMoanHaMiYHa XapakTepucTuka
PIBHOBaXXHOro CTaHy cuctemu. [lpuHUMnM pyxomoi piBHoBarn. EHepris
XiMiyHMX 3B’A3KiB. OCHOBHI TepMOAWHaMIYHI XapakKTepUCTUYHI PYHKLIT,
TepMoauHamivHi noTteHuianu. MakcumanbHa poboTa, 9K Mipa XiMiYHOI
crniopigHeHocTi. Poanogin eHeprii Monekyn 3a CTYNeHsAMW BifIbHOCTI.
TennoemHicTb igeanbHoro rasy. AgiabatnyHuin npouec. EHepria XiMidHUX
3B’a3kiB. PiBHAHHSA [MyacoHa. MNonitponHun npouec. O60pOTHI i HEOBOPOTHI
npouecn. Konosi npouecn (uuknu). PiBHsHHS i306apu i i3oxopu BaHT-
[odppa. LUmkn KapHo Ta moro koedpiuieHT kopucHoi Aail.  [Opyre Hayarno
TepmoauHamikn. Teopema KapHo. 3BegeHa TennoTa. HepiBHicTb Knaysiyca.
[MoHaTTs npo eHTponito. Teopema HepHcTa. HegocskHiCTb abConOTHOroO
Hyns. BigxuneHHa BnacTnBocTen rasis Bif, igeanbHOCTi. EKCnepuMeHTarnbHi
i3oTepmu pe-anbHoro rasy. PiBHAHHA BaH pgep Baanbca. [MopiBHAHHSA
i3oTepm BaH gep Baarnbca 3 ekcriepyMeHTanbHUMKU isoTepmamm. KputnyHum
cTaH. TpeTin 3aKoH TepMmoanHaMiku. 3akoH 30epeXxeHHsA Ta NepeTBOPEHHS
eHeprii. BHyTpilWHSA eHepris Ta 30BHiWHA poboTa. PiBHAHHA KnanenpoHa—
Knaysica. BnactuBocTi pigkoro ctaHy. [loBepxHeBun wWwap piguHu.
[MoBepxHeBuN HaTar. 3modyBaHHA. KaninapHi ssuwa. dopmyna Jlannaca.
TuUCK HacuyeHux napiB Hag MeHIiCKOM. [IBOKOMMOHEHTHI cuUcTeMu.



TPUKOMMOHEHTHI cnctemn. TepmoanHamika ogHO— Ta 6araTOKOMMNOHEHTHUX
cuUcTeMm.

JNlitTepaTypa Ana niaroToBKM:

1. Camoumnenko C.O., Ortpowko H.O., AkcboHoBa 0.9,
[obpoBonbcebka B.O. disnynHa ximia / Kuis: CsiT kHur, 2020. 340c.

2. ®isnyHa ximia : nigpyyHuk / J1. C. BonoBuk Ta iH. Knie : ®dipma
"IHKOC", 2007. 496 c.

3. KameHcbka T.A., PygHuubka [.A., NoHomapboB M.E€. ®isnyHa
ximia. XimiyHa TepmogmHamika / Kuie : KIll im. lropa CikopcbKoro,
2021. 257 c.

2.4. CranennaBunbHe BUPOOHULTBO

Mpobnemun Ta nepcrnekTnemn po3sBuTKy meTanyprii. CyTHICTb i 3Ha4YeHHs
MeTanyprinHoro komnnekcy. Cy4acHi cxemun meTanyprinHoro BMpobHuuUTBa.
3aranbHa XxapakTepucTMka MeTanypriniHol CUpPOBMHWM Ta  nanuea.
Xapaktepuctmka 6ygoBu Ta BRNacTMBOCTEWM MeTanyprinHUX po3annasib.
MonekynapHa Ta ioHHa Teopia ©ygosBu wnaky. Metoau po3paxyHKy
aKTUBHOCTI okcuay 3anisa B wnaky. PisnyHi Ta XiMivHi BMacTUBOCTI LUNaKky.
Xapaktepuctuka pigkoro metany. Po3uuMHu enemMeHTiB B pigkomy 3anisi.
BrnactueocTi Ta ocobnusocTi 6ygoBu pigkoro metany. Po3unH Byrneuto,
KPeMHito, MapraHuto, Cipku, pocopy, KUCHIO, a30Ty Ta BOAHIO Y PigKOMY
meTani. [loBepxHeBi fBMWA B CcTanennaBunbHUX npouecax. BinbHa
noBepxHeBa eHepria. 3Mo4vyBaHHA. Aaresid Ta Koresid. AgcopbuinHi
npouecu. Cy4yacHi ypmu Ona  BAOYBAHHA TEXHOSIOMYHMX rasiB B
cTanennaswurbHi arperatu Ta BapiaHTU OYyTTEBUX pexumiB. Bsaemopnia
rasoBux CTPYMEHIB 3 3ani3oByrneuesnm poannasoM. CTpyKTypa KUCHEBOIO
cTpymeHs. bygoBa peakuiHOl 30HW. TexHornoriyHi obcTtaBuMHM Crnyxbu
BOrHETPMBIB B KOHBepTepax. MexaHiam crnpaubOoByBaHHA BOrHETpPUBIB.
Peakuil ctanennasunbHux npoueciB. [lpouec OKUCNeHHA-BIAHOBNEHHSA
MapraHuto, KpemHito, dooccopy. Poskucniowoya 3aaTtHICTb  MapraHuto.
MexaHisam i TepmoguHamika npouecy. KiHeTuka npouecy. [lpouec
aecynbdypauil ctani. TepmoanHamika npouecy. MexaHism gecynbdypadii
MeTany 3 TOYKM 30pYy MOSEKynsapHOI Ta iOHHOI Teopin OymoBu LUNaky.
CtyniHb gecynbdypauii metany. TepmoamMHamika i KiHETUKA PO3KUCIEHHS
ctrani. Meta poskucrneHHs. [OudpysinHe Ta ocagxkytde PO3KUCIEHHS.
Po3kncneHHa ctani mapraHuem, KpeMHieM, antoMiHieM, Kanbuiem. KUCHeBO-
KoHBepTopHUKM npouec KKI1 3 BepXxHbOK KNCHEBOK NpoAyBKot. LLnxToBka
nnaskn. TennoBuin Ta maTepianbHuMM OGanaHc KKI1. OdyTteBun pexum.



Ocobnueocti KKI 3 gOHHOW Ta KOMOIHOBaHOKW (BEPXHE-AOHHOLO)
NpPO4YBKOH0. TexHornoris OCHOBHOIO MapTEHIBCbLKOro npouecy.
[HTEeHCUIKaLUis MapTeHIBCbKOI nnaBku KnucHem. Crnocobu BUKOPUCTAHHSA
KUCHIO ONns1 iHTeHcudbikauii. TennoTexHivHi Ta TexXHOonorivyHi ocobnmnBoCTi
nnaskn B [OCIIA Ta npsamoToyHux arperatax. OcHOBM (pepocnsiaBHOro
BUpobHMUTBa. Knacudikauis depocnnasis. BupobHuutBo cTanen B
eneKkTpoayroBmx ctanennaBuiibHUX nevyax. TexHonoril no3aniyHoi o6pobku
meTtany. Metogu poanuBaHHsA ctani. bygosa metaneBoro 3nmeka, npouec
Moro Kpucrtanisauii Ta saBuwWa, NOB’si3aHi 3 KpucTanisauieto. NoeaHaHHSA
NPOoLECIB PO3NNBKM | NPOKATKMN.

JNlitTepaTtypa ana niagroTtoBKu:

1. Metanypria ctani. KoHseptepHe BnpobHuuteo / O.I. Benuyko,
6.M. bonyeHko, 1.C. XapnawwH [Ta iH.]. — QHinponeTpoBbck: PBA «[QHinpo-
BAJl», 2015. — 434 c.

2. bonyeHko B.M., OxoTtcbkun B.B., XapnawwuH 1.C. KoHBepTepHe
BMpOBHMUTBO cTani. [JHinponeTpoBchk : PBA «[Hinpo-BAJl», 2004. 454 c.

3. CranennasunbHe BUpobHULTBO / B.l. BantnamaHcekmin 1a iH. K. :
Buwa wkona, 1996. 400 c.

4. bepexHnn M. M., XiHoubka A. A. Bctyn go cneuianbHOCTI
mMeTanypra : Haedy. noci6. Kpmeun Pir : BugasHuumin uentp KTY, 20009.
287 c.

5. MosuaH B. I., bepexHnin M. M. OcHoBM MeTanyprii : MoHorpagis.
[HinponeTposckk : NMoporn, 2001. 335 c.

6. Oxotcekmn B.B., KoctoborioB O.A., CimoHoB B.[l. Teopis
mMeTanyprinHux npouecis. Kuis : BIMNOJ1, 1997.

7. Mepxunboxebkmn M.A., XapnawwuH [1.C. TeopeTuyHi OCHOBMU
cTanennaBunbHUX NpPoLECiB : HaB4. nocid. Kuie : Buwa wkona, 1997. 276 c.

8. IeaweHko B.l., Bennuko O.I'., TepeweHko B.C. be3skokcoBa
meTtanypria. JHinponeTtposckk : PBA"AHinpo-VAL", 2002. 338 c.

9. BopaeHnHikoB C.A., Nanuubkun KO.I., BogeHHikoBa O.C. Teopis Ta
TEXHONOriA enekTpocTanennaBunbHOro BUPOOHMUTBA : HaB4. noci6.
3anopixeks . BuoaBHMUTBO 3anopi3bKoi AepkaBHOI iHXEHEepHO! akagewmil,
2010. 246 c.

10. TexHonoril nigBuLWLeHHA sikocTi cTani : nigpy4Huk / O.. Benuyko Ta
iH. QHinponeTpoBcbk : CepenHak T.K., 2016. 196 c.

11. TexHonorii nosaniyHol gecynbdypauii ctani : MoHorpadisa /
C. B. XXypaenboBa, O.M. CtosiHoB, K.I. HizseB, X.B. Manin, €.B. CuHeriH,
B.C. MamewuH. [Hinpo : CepenHsak T. K., 2024. 150 c.



12.Principles of Metallurgical Thermodynamics. Subir Kumar Bose,
Sanat Kumar Roy: Universities Press, Published October 9, 2014, P. 750.
ISBN 9781482242454

13. IHHOBAUIiNHA TEXHONOorifA nosani4yHol aecynbgypadil
3anisoByrnevuesunx po3nnasis : MoHorpadgia / Monyaros J1.C. Ta iH. [HiNpo :
CepegHsak T.K., 2018. 122c.

14. TexHonoril 06pobkn cTani y nepegkpucTanisauinHnum nepioa
npu 6e3nepepBHOMY po3nuBaHHi / €.B. CuHerin, K.I'. Hizses, O.M.
CtosHoB, B.I". N'epacumeHko, C.B. XXypasnbosa, J1.C. MonyaHos — [IHinpo:
CepenHsik T.K., 2021. — 99 c.

2.5. ArnogomMeHHe BUPOOHMLUTBO

PosBuTtok 3acobiB BUpoOHMLUTBaA YaByHy. [1annBo AOMEHHOI NiaBKu.
Pyaon, dnocn Ta iX 3aMiHHUKW. XapakTepucTuka MaTtepianis, SKi
BMKOPUCTOBYIOTb B NpoLecax oKyckyBaHHA. OcobnmBOCTI arnoMepauiniHoro
npouecy. OcobnmnBocTi npouecy BupoOHUUTBaA okaTuwis. OcobnmBOCTI
OrpyaKyBaHHSA 3anisopygHux Mmatepianis. Di3anMKO-XiMiYHI npouecn npwu
arnomepadii i obnani okatuwis. CnikaHHA B TBepAin dasi Ta y NPUCYTHOCTI
posnnasy. ®daktopu MilHoCTi arnomepaty. OcobnMBOCTI YTBOPEHHS
XiMIYHMX CMOJSTYK NPWU ChiKaHHI 3ani30OpyaHUX LUNXT. YTBOPEHHS CTPYKTYpwu
arnomMmeparty. Bnnue OCHOBHOCTI i TemnepaTypu obnaneHHs Ha i3nyHy
CTPYKTYpY okaTuwiB. KiHETUYHi 3aKOHOMIPHOCTI CniKaHHA Npu BUManeHHi
3anisopyaHux okatuwiB. [asognHamika AOMeHHOI nnasku. [lpoTuTedis
MaTtepianis Ta rasiB y JOMEHHIN nedi Ta 1i pauioHanbHa opraHisauia. Pyx
LUNXTOBUX MaTepianiB y AOMEHHIn nedi. Pyx rasiB y [OMEHHIN neui.
3aBaHTaXXeHHS LWMXTOBUX MaTtepianiB y M4 Ta po3nogin iX Ha KOMNOLWHUKY.
3aKOHOMIpHOCTI TenNoobMiHy B JOMEHHIN nedi. OcobnmnBoCTi AOMEHHOI Neui
SIK NPOTUTEYINHOIO TennoodbMiHHMKA. Bnnme pisHMX hakTopiB Ha xapakTtep
po3anoginy tTemnepaTtyp B 06 €Mi CTOBNa LWUMXTU. YTBOPEHHSA Ta BNAaCTUBOCTI
wnaky. [NocnigoBHICTb, eTanu i Xi npouecy YTBOPEHHS LUNaKky B AOMEHHIN
nedvi. OCHOBHI BMAcTMBOCTI [OOMEHHOro Lwmnaky. BnnueB KinbKocTi i
BNacTMBOCTEN LWaKy Ha poboTy AOMeHHol nedi. Cxema BigHOBMNEHHS
OoKCUAIB 3arniza B OOMEHHIN nedi. TepmoguHamiyHi yMOBU BiOHOBJIEHHS
okcuais 3anisa. [MopiBHAHHA NpPAMOro i HeNPSMOro BIOHOBMIEHHA 3anisa.
KiHeTuka BigHOBNEHHs 3anizopygHux MaTepianiB B OOMEHHIN  neui
raszonodibHummn  BigHOBMOBaYamMu. Xapaktep BNAMBY  TEXHOMOTYHMX
dpakTopiB Ha BIOHOBIIEHHA 3ani3opygHWX MaTtepianis y OOMEHHIN nedi.
CTyneHb | XxapakTep BigHOBMEHHS Pi3HMX AOMILLOK YaBYHY B JOMEHHIN neui.
MoXnuBOCTI i perynoBaHHA BMICTY [OOMILLIOK B [JOMEHHOMY YaBYHI.



HaByrneutoBaHHs 3ani3a B OMEHHI nedi. TexHivHi Bumorn oo obnagHaHHs
Ta arperatiB JOMeHHuX neden. OOCNyroByBaHHA arperaTiB Ol OYUCTKU
rasis. TennoBun Ta MaTepianbHUn 6anaHc JOMEHHOI NnaBkn. BukopucTaHHSA
B OOMEHHIN nedi BiAHOBHWUX OXepern eHepril. 3HMXKEHHSI BUKOPUCTaHHS
BYrneueBMIiCHMX Nanue. YNOBIEHHS Ta yTUNisauisa BUKMA4IB OKCuay Byrmeuro
B JOMEHHOMY npoueci. TexHosnorii yTunidauii eHepril KONOLHWKOBOro raay.

INlitTepaTtypa ana niagroToBKu:

1. CwmipHoB O. M., CemeHko A. HO., Ckopobaratbko HO. I1., Noptok M.
C. OcHoBn meTanyprii: BUpoOHMUTBO YaByHY : nigpydHuk. Ogeca : Ongi+,
2023. 192 c.

2.  TytawwumHcbkun B. |. TexHonorii cy4acHoro BUpOOHMUTBA:
HaBYanbHUN NOCIOHMK / [EnekTpoHHe BuaaHHsA] — Kuie: KOHBI TPIHT,
2021.-155c.

3. OomeHHui npouec / Koswos B.M., Ouwneswnd I.W., MeTpeHko B.O.
Ta iH.. — [JHinponeTpoBcbK : IHCTUTYT TexHornorii, 1998. - 212 c.

4. TnickaHoBcbkun C.T., [lMontaBeubr B.B. YcTtatkyBaHHA Ta
ekcnnyarauis gomeHHux neden: [MigpyvHuk. —[HinponeTpoBchbK: [Moporn,
2004. - 495 c.

5. lnickaHoBcbkun C.T., lMontaBeub B.B. Henonagku B poboTi
AOMeHHUX neden: [lonepexeHHa Ta BunyyeHHd. [ligpyyHuk -
AHinponeTposcek : Moporu, 2002.- 301c.

6. WaTtoxa B.l. EkonoriyHe 3abe3neyeHHs1 BUPOOHWULTBA 4aByHY:
MigpyyHuk. — [HinponeTpoBckk : MNoporn, 2001. — 181 c.

7. TexHidHe obcnyroByBaHHA MeTanyprivHoro obnagHaHHs / XKyk
A.A.,, Mannwes .1, XenabiHna H.K., Tapatyta K.B. — BugaBHMuTBO
KoHgop, 2017. — 288 c.

8. OcHoBM wMeTanyprinHoro BupoOGHMUTBaA MeTaniB i cnna.iB:
MigpyyHuk / [.®.YepHera, B.C.borywescbkun, KO.A.[0TBAHCBHKMIA Ta iH.; 3a
pea. [1.®.YepHeru, KO.A.MNotBAHCHKOrO. - K.: Buwa wk., 2006. - 503 c.

9. lNotBAHCbKMN HO.A. di3MKo-XiMiYHI Ta MeTanyprinHi OCHOBWU
BMpOBHMUTBa MeTaniB: HaBy. nocibHuk. - K.: IBMH, 1996.-392 c.

10.WaTtoxa B.l. Ctanuin po3BuTOK YopHOI MeTanyprii: MoHorpadis.
AHinponeTtpoBckbk: "OpiaHT", 2015. - 184 C.

11.bepexHon M.M., MosuaH B.l., lNneBako B.C. 36aravyeHHa Ta
OKYCKyBaHHS cupoBuHU. — Xapkis, 2000. — 365 c.



2.6. lNpokaTtHe BUPOOHULTBO

®isnyHi ocHoBKM nnactudHol Aedpopmadii. lNMpupoga nNacTUYHOIO
nedopmyBaHHA. XonoaHa Ta rapsda nnactuydHa gedgopmadis. [NoHATTS npo
npouec HarapTyBaHHA Ta pekpucTanisadil. Bnnne Temnepatypi Ha npouec
AedopmyBaHHA. Bnnue wemakocTi gedopmadil Ha npouec 4edopMyBaHHS.
YMoBa cTarnocTi o6’emy. Bnnue TemnepaTtypu Ta LWBUAKOCTI 4edPOopMyBaHHSA
Ha npouec i MexaHiaMmu nnacTuyHol gedopmadil, knacudikadis i Buau
nnacTuyHOl Aedopmadii B 3anexHocTi Big TemnepaTtypu i LWBWOKOCTI
AedopMyBaHHs, BNAMB TemrepaTypu Ha onip nnacTuyHin gedopmadil,
BNSIMB  WBMAKOCTI Ha  onip nfacTudHin gedopmadii, asuule
HagnnacTMYHocTi. HopmanbHi Ta OOTUYHI Hanpyrn B MeTani. disnyHa
npupoaa KOHTaKTHoro TtepTd. Buau koHTakTHoro TepTsa. daktopu, wWo
BNSIMBAOTb Ha KOHTaAKTHe TepTsa. EkcnepumeHTanbHi MeToan BU3HAYEeHHSA
KoeduiLieHTy KOHTaKTHOro TepTd. HarpiB meTtany nig KyBaHHA Ta ob’eMHe
wtamnyBaHHA. Knacudikauia onepauin i po3paxyHOK nepexoniB BiSfIbHOI
KoBKN. DopMyBarbHi onepaLdii TMCTOBOro wramMmnyBaHH4A. PisaHHA copToBOro
NpoKaTy Ha 3aroToBKM Nig 06’eMHe WTaMnyBaHHSA. XOnogHe BUCaaXyBaHHS
i xonogHe o6’emMHe wWTamMnyBaHHA. Butskka, knacudikauis petanen i
cnocobiB BUTSKKKU. [pouecu npokaTky, BarnbLOBaAHHS, HAKaTKU, PO3KaTKM i
obkaTkun. [HyTTS geTanen 3 IMCTOBUX i NPOMinibHMX 3aroToBOK. KpUBOLLUMMHI
| KPUBOLLMMHO-PUYAXHI KyBasibCbKO-NpecyBaribHi MalluHW cneLlianbHoro
NpU3HaYeHHsA: npecu Ang rmMnbokoro BUTArNYBaHHS | YMCTOBOI BUPYOKNM,
YeKkaHKW, THYTTS; OCOONMBOCTI KIHEMATMKM | pPO3paxyHOK OCHOBHMUX
napameTpiB. KpuBOLMNHI npecn anga rapsadoro 06’€eMHOro LTammnyBaHHS
ropuM3OHTanbHOKyBarbHi  MalwuHW. JlucTowTamnyBanbHi | KyBalnbCbKO-
npecyBanbHi aBTomaTtu. [igpaBnivHi npecu aOns KyBaHHS, 0OO’€MHOrO,
MINCTOBOrO LWUTaMNyBaHHSA, NpecyBaHHs | 6pukeTyBaHHSA. MalumHn yoapHoi
ail ans obpobkn mMeTaniB TUCKOM, Knacudpikauiga no Tuny npuvBoaa,
NPU3HAYEHHIO | KOHCTPYKTUBHUM O3Hakam. [pMBOgHI NHEBMATUYHI MOJSIOTH,
OCHOBHi TUMKX, cXxeMn ynpasniHHA, uMkn poboTtn. CneuianbHi MawunHM ons
00pobkM MeTaniB TUCKOM; KyBarbHi Banbli | NpokaTHi cTaHn Ons
BUIrOTOBIIEHHS 3aroTOBOK MaLUMHOOYAIBHMX geTanen.

NlitepaTypa Ana niaroToBKM:

1. BenokoHb KO. O. ®isnyHi npouecu Npu NnacTu4Hin gedopmauii :
HaBY. nocid. 3anopixks : 3HY, 2023. 179 c.

2. [aHyeHko B. M., I'piHkeBuy B. O., Nonosko O. M. Teopisa npouecis
0b6pobkM meTaniB TUCKOM : NiapyyHuMK. [HinponeTpoBckK : Moporu, 2008. 370
c. ISBN 978-966-525-968-8.



3. Jingwei Zhao, Zhengyi Jiang Rolling of Advanced High Strength
Steels: Theory, Simulation and Practice/ Taylor & Francis: Routledge and
CRC Press, 2021, 644 p

4. Metallurgical Design of Flat Rolled Steels/ Vladimir B. Ginzburg.-
Taylor & Francis: Routledge and CRC Press, 2019.-726p

5. 'pmnbkos E.I. YgockoHaneHHa npouecy npaBku rapsiyekaTaHux
NUCTIB | NncTonpaBunbHNX MalvH Ans noro peanisadii:moHorpadia / E.I.
pmnbkos., €.10. MNaepunbyeHko, KO.K. JobpoHocos .- Ogeca: Ongai+, 2023. —
184 c.

6. IBaH4yeHko ®.K. Po3paxyHOK MaLLMH i MeXaHi3MiB MpOKaTHUX LiexiB
/ ®.K. IBaH4eHko, B.M.IpebeHunk, B.l.LUnpses . — K.: Buwa wk., 1995. — 455¢

7. Hikonaes B. O. TexHonoriga BMpoOHMLTBa COPTOBOro Ta JIMCTOBOrO
npokaty : nigpyyHuk. HactuHa ll/ B. O. Hikonaes, B. J1. Masyp. — 3anopixoks
: 30IA, 2000. — 220 c.

8. UybeHko B. A., XiHoubka A. A. TexHonoris npokaTHOro
BUpobHMUTBa : Hae4. nocib. Kpuesuin Pir : Bupaseub POl YepHABCbKMIA
0.0., 2017. 170 c.

2.7. Martepiano3HaBcTBO

MeTtaneBun 3B’A30K. Cxema eHepril B3aemofil OBOX aToMiB B
3anexHoCTIi Big MbKaTOMHOI BigcTaHi. ATOMHO-KpuUcTaniyHa dygosa meTanis.
[MnacTndHa gedopmadisa i pekpuctanisauisa. bygosa peanbHUx meTaneBmux

Kpuctanie.  [Hedektn  KpuctaniyHol  BygoBu, iX  Knacudikauiq,
xapaktepuctnka. PopmyBaHHS CTPYKTypu MeTasniB npu KpucTanisaui.
MexaHiam  npouecy  Kpuctanisauii. [oMoreHHe |  reTteporeHHe

3apoakoyTBopeHHs. MogudikyBaHHA. MexaHiam  pocTy, napameTpu
Kpuctanizauii. CTyniHb NepeoxoniofXeHHS Ta WOoro BAAMB Ha napameTpu
KpucTanisauii, koediuieHT andoysil, 3MiHy BifibHOT eHepril. loniMopdoHi
nepetBopeHHs. [lonimopdiam 3aniza. KpuBa OXOnomKeHHA 3arnisa.
TepMmiyHnn ananis. [iarpama cTaHy noABilHOI CUCTEMM i3 HEOBMEXEHOH
PO34YMHHICTIO KOMMOHEHTIB B piAKOMY | TBEpAOMY cTaHax. [NpaBuno sigpiska.
Bunagkn noniMmopHUX nepeTtBOpeHb B AaHin cuctemi. EBTekToigHe Ta
nepeTuKToigHe nNepeTBOPEHHS. BukopuctaHHa npaBura BIiOPI3KIB  Mpu
KpucTtanisauii cnnasiB. 3B'A30K giarpamu CTaHy i3 BNacTUBOCTAMU (3aKOHU
KypHakoBa). CtabinbHa i mMeTacTtabinbHa piBHOBara B CUCTeMi 3ani3o-
Byrneub. Cxema Kpucrtarnisauii BUCOKOBYrnewLeBux cnnaeis. [liarpama ctany
NOTPIMHOI CUCTEMW 3 HEPOIYMHHICTIO KOMMOHEHTIB Yy TBEPAOMY CTaHi.
3aranbHa xapaktepucTtuka. Kpucrtanisauis noTtpiHux cnnasiB. Pigki Ta



TBepai po3dnHU. OCHOBHI  MexaHiyHi  xapaktepuctuku.  MiuHicTb,
NIACTUYHICTb.

JNlitTepaTypa Ana niaroToBKM:

1. AdpranginaHy €. [., 3asumko O. B. Jlonateko K. T.
MaTepiano3sHaBscTBo : nigpy4HuK. Kuis : Buwa ocsita, 2012. 548 c.

2. XongBko B. B. ®i3an4yHi BnactMBocCTi Ta MeToau AOOCHIOKEHHS
mMaTtepianiB . HaBd. nocib. Ana  CTyAeHTiB  ranysi  3HaHb
13 — MexaHi4yHa iHXeHepis cneuianbHocTi 132 — MaTepiano3HaBCTBO AEHHOI
Ta 3a04HOI (hopM HaByaHHS. KuiB : LieHTp yuboBoi nitepatypu, 2016. 156 c.

3. MNueniHues B. O. MexaHi4Hi BNacTUBOCTI Ta KOHCTPYKLUiMHA MiLHICTb
MaTepianis : HaBy. noci6. Cymu : Cym[y, 2012. 247 c.

4. MaTepiano3HaBCTBO i TexHosoria maTepianis : nigpyyHuk / H. B.
Mepexko Ta iH. KuiB : KuiB. Hau,. Topr.- ekoH. yH-T, 2010. 352 c.

5. KysiH O. A., Autok P. A.. MeTano3HaBcTBO Ta TepmMmiyHa obpobka
MeTanis : nigpy4Huk. J1bsiB : Adoiwa, 2002, 304 ¢



3. CTPYKTYPA EK3AMEHALINHOIO BINETA.
KPUTEPII OLIIHKOBAHHA

3.1. OpieHTOBHa CTpYKTYypa OineTty ¢paxoBoro icnurty

daxoBun icnuUT 3aiNCHIOBAaTUMETLCA B OYHOMY dpopmMaTi a TakoxX 3
BUKOPUCTaAHHAM 3acobiB  OMCTaAHUINHOI  eNIeKTPOHHOI  KOMYHiKauil Ha
nnaropmi Moodle TexHiyHoro YHiBEpCUTETY «METIHBECT
MONITEXHIKA» onsa okpeMux kaTeropin BCTYNHUKIB. Nepenik nuTaHb, SKuin
NPOMNOHYETLCS, CUCTEMATM30BaAHO MO PI3HOMAHITHUM B3aEMO3B A3aHUM
CTOpPOHaM AisANbHOCTI dpaxiBusa Ta OXONSIOE 1l TEOPETUYHI OCHOBU, @ TaKOX
NMMTAHHA 3aCTOCYBaHHSA OTPUMaHUX TEOPETUYHUX 3HaHb AN PilleHHS
npakTUYHMX 3agad. [MnTaHHs, sKi MICTATbCA B €K3aMeHauiHux Oinetax,
NOKMMKaHi BUABUTM 3HaAHHA 3 YCiX BUAIB AiANbHOCTI  ManbyTHLOro
cneuianicta y pamMkax HaByanbHUX Aucumniid, ki BumByanucsa. binet
draxoBOro BCTYMNHOro BUNPoByBaHHSA CKNagaeTbCa 3 TPbOX YaCTUH:

nepwa 4YactmHa — Yy BUrMagi TeopeTudHux TecTiB (15 TecTiB, AKi
BUKIOYaOTb 4 BapiaHTK BignoBigen, ogHa 3 SK1x € BipHOI0),

apyra 4yactMHa — Yy BUMMsa4i po3paxyHKoBux TecTiB (3 3agaudi),
00OB’A3KOBOID YMOBOK BWKOHAHHS $SKUX € HagaHHs ckaH-konil abo
doTorpadii NopsaKy po3B’sa3aHHS Yy NMCbMOBOMY BUMISA;;

TPeTd YacTuHa — y BUrMs4i CuTyauiMHOro TBOPYOro 3aBAaHHSA
(1 cuTyauinHe 3aBgaHHs1), sike nepegdadvyae HagaHHSA NMCbMOBOT PO3rOPHYTOI
Bianosigi obcsarom ao 2500 3HakiB 3 npobinamu.

3.2. KpwuTepii ouiHlOBaHHA BignoBiaen

ABITYpieHT nNOBMHEH MNPOAEMOHCTPYBaTU dyHOAMEHTamnbHI Ta
NpoecinHO-OpPIEHTOBAHI YMIHHSA Ta 3HAHHS, @ TAKOX 30aTHICTb BUPIiLLYyBaTH
TUNOBI CKNaAHi cneviani3oBaHi NPodecCinHi 3aBgaHHS.

KinbkicTb 0aniB, $Iky MOXe OTpMMaTM BCTYMHUK 3a BUKOHAHHS
dhaxoBoro icnuTy, po3paxoByeETbCSA Ha NiacTasi Tabnuui.

KoxHunm OineT cknapgaeTbcs i3 4YacTuH, iX Oe3goraHHe BUKOHAHHA
ouiHoeTbca 200 6anamn (MakcumarnbHa ouiHka). MiHiManbHUM NpoXigHUN
6an — 100 6anis.



TeopeTuyHi | Po3paxyHKOBI CutyauinHe
TecTu TecTu 3aBOaHHA
KinbkicTb 3aBOoaHb
bK AdHb Y 15 3 1

oinerTi
MakcmmarbHa KinbKicTb
©aniB 3a ogHe

8 15 35
NpaBuibHO BUKOHAHE
3aBOaHHA
Bcboro, 6anis 120 45 35

TeopeTn4Hi TECTM OUIHIOITLCS 3a WKanot: 8 6anie — B pasi HagaHHS
BipHOI Bignosigi, 0 6aniB — B NpoTUNEXHOMY BUNAAKY.

PoapaxyHKkoBi TecTu (3agadi) NOBUHHI CyNpOBOAKYBATUCA HaJAHHAM
NOPSAAKY X pO3B’A3aHHS, B T.4. ONUCOM NOCNIAOBHOCTI 4i Ta HEOBXIAHUMN
dopmMmynamm  Ons po3paxyHKy i YUCESNIbHUMW  3HAYEHHAMW,  SIKi
nigcTaBnAlTLCA B Ui popMynn. BoHM OLIHIOIOTLCA 3@ HAaCTYMHOK LLKASIOH:

XapaktepucTuka Bignosigi KmbKI.C ™

banis

He HagaHOo nopsaKy po3B’a3aHHSA Y MMCbMOBOMY BUrnagi /

HapgaHo nopsagok posB’si3aHHA, ogHak camM  nopsagok i 0

BiAMNOBIAb € HEBIPHMMW B YCiX NOrYHUX OiSX i3 PO3B’A3aHHA

3agadi

HagaHo nopsigok po3B’dA3aHHA Yy NUCbMOBOMY BUrnsagi,

OfHaK Yy noriui po3B’A3aHHA, YMCerNbHUX pes3ynbTaTax € 1-5

NOMUIIKN

HapaHo nopsigok po3B’A3aHHA y NUCbMOBOMY BUrMSagi,

NOPSALAOK PO3B’SA3aHHA € JIOMYHO BipHMM, OLHaK KiHLEBUN 5-10

YnucenbHUM pesynbTaT HEBIPHUM

HagaHo nopsigok po3B’d3aHHA Yy NUCbMOBOMY  BUrNsAAi,

NOPAJO0K PO3B’SA3aHHA € NOrYHO BipHUM, OTPUMaHO BipHUN 15

KiHLEeBUN YNCESTbHUIN pe3ynbTaT

Po3B’a3aHHs cMTyaUinHOro TBOPYOro 3aBaaHHA nependavae, LWo:

e  BCTYMHWKOM MPOLEMOHCTPOBAHO MMBOKI 3HAHHA 3 MeTanypril,
YiTKa orika MUCIEHHS, KOPEKTHE BUKOPUCTaAHHSA NpodecinHol TepMiHonorii
B HeOOXigHIM NOorivyHiM NOCcnigoBHOCTI; BUpaXeHa 34aTHICTb BUpilLyBaTu
CKnagHi npobnemu B pamkax NUTaHHS, WO BMMarae BUXo4y Ha iHLWWKM piBeHb
3HaHb;



e BigMoBiAb Ha 3aBAaHHA MNOBHA, IOri4yHa, MICTUTb ENeMEHTU
aHaniay, cuctemarTusauil, y3arasibHeHHs, XapaKTepunsyeTbCs
0OrpyHTOBAHICTIO, TBOPYMM MNiAXOAO0M.

Po3B’sa3aHHA  cuTyauiMHOro  3aBAaHHA  OLUiHIOBATMMETbCA  3a

HacCTynHMMM CKIinaaoBnMu:

MakcumanbHa
KinbKicTb 0anis
3a CKnagoBoo

CknapgoBa
OLiHKW Bignosiai

KopeKkTHICTb BUKOPUCTAHHS npodecinHol

TepMmiHonorii, rnMboke npodecinHe PoO3yMiHHS )
npobnemun, chopMynbOBaHOI y 3aBAAHHI

JlorivHiCTb | NOCNIQOBHICTL MiPKYBaHb 10
O6r'pyHTOBaHICTb BUCHOBKIB i NPONO3u1LiN 10

PauioHanbHICTbL BUpiLlEHHS COpMynbOBaHOI B
3aBaaHHi npobnemu

10




Ex3ameHauinHmm 6inet Ne

Hdoaatok A

draxoBoro icnuTy Anga BCTyny Ha 3406yTTs OCBITU Ha gpyromy
(marictepcbkoMmy) piBHi 3a cneuianeHicTio G10 MeTanypris

Mepwwun piBeHb CKNagHoOCTI

MutaHHA

BianoBigb

2

3

TemnepaTypa nnaBneHHs YNCTOro 3anisa cknagae °C:
a) 1448; 6) 1539; B) 1610; r) 3000.

2 | WinbHicTb pigkoro YyaByHYy CTaHOBUTD:

a) 6,9 1/m3; 6) 7,0 T/m3; B) 7,1 T/Mm3; 1) 7,2T/Mm3.

3 | Temnepatypa KiHUSA npoKaTKun ang Cy4acHUX
GesnepepBHMX COPTOBMX CTaHiB ©6e3 3acTtocyBaHHS
BUMYLLEHOro OXONOMXKEHHS B MOTOLLi CTaHy
a) 720-850°C; ©6) 1000-1150°C;

B) 850-950°C; r) 900-1050°C.

4 | CyTHiCTb TEXHOSOrIT Cy4aCcHOro KOHBEPTEPHOro NMpPoLecy €
NpoAyBaHHSA pPigKol MeTaneBol BaHHMU:

a) NoBiTpsAM, 6) KNICHEM; B) a30TOM; ') aproHOM.

5 | Ctannio HasuBatoTb cnnas Fe-C, 9 sskomy BMICT ByrneLo
He nepesuLLye (%):

a) 0,14; 6) 1,14; B) 2,14; r) 3,14.

6 |[Mpn xonogHin npokaTui MMAOCKOro npokaTy OCHOBHUM
doakTopomMm, Lo BU3Ha4vae onip metany aedpopMyBaHHIO, €:
a) BiAHOCHe cymapHe OBTUCHEHHS;

6) Temnepartypa poskary;
B) WWBMAKICTb NPOKaTyBaHHS.
) BigHOCHEe OBTMCHEHHSA 3a npoxig,

7 | CnokiHa, knnnga4va, HaniBchnokinHa cTtani Biapi3HATbCSA
Mi>K cO60t0 NO BMICTY:

a) Byrneuto; 6) KUCHIO; B) MapraHuto; r) Cipku.

8 | B ymoBax JOMEHHOT NnaBKku He BiAHOBIOIOTLCA HACTYMHI
oKcuaum:

a) SiO2, MnO; 6) CaO, MgO; B) Al>O3, SiO2; r)FeO,
MgO.

9 | TpmBanicTb UMKy NSaBKKU Y KOHBEPTEPI:

a) no 20 xB.; 6) 20- 30 xB.; B) 30 - 40 xB.; r) 40-50 xB.

10 | Wkignmenumn gomikamun B 3anisHin pyai, Wwo noripwyroTb
SKICTb MeTany, €:

a) Cr, Si, C; 6)Mn, Si, C; B)S, P, As; S, Si, P
11 | CniBBigHOLWEHHA YaBYyHY Ta OpPyXTy Yy WIKUXTi KOHBEPTEPY

6nun3bKo 4o (y BigcoTkax):
a) 50/50; 6) 60-40; B) 75/25; ) 90/10.




12 | MakcnmarnbHa LWBWMOKICTE MeTany B YUCTOBUX KITAX
CTaHIB XOJI0QHOro npoKaTyBaHHA JIUCTIB OCTaHHbLOIO
MNOKOSTIHHS CTAHOBUTb
a) 1+5 m/c; 6) 15+25 m/c;
B) 100+120 m/c; 1) 25+40 m/c.
13 | Kpuctanizatop MBJ13 BurotoBnsatTb 3:
a) BOrHeTpwmBiB; 6) cTani; B) Migi; r)MaByHy.
14 | OCHOBHMM KOMMOHEHTOM MEePUKIIa3oBUX BOTHETPUBIB €:
a) SiO2; 6) CaO; B) MgO; r) MnO.
15 | WBnakicte  BUTAryBaHHA  3arotoBkm  Ha  MBJI3
BU3HAYaETbLCS:
a) ymoBamu hopMyBaHHSI CKOPUHKM 3aroTiBkuY; 6) XiMiYHUM
CKNnagoMm cTani; B) KOHCTPYKLIEK KpucTanisaTopa;
) OXONOMKEHHAM KpucTanisaropa.
Opyrmn piBeHb CKNagHOCTI
Ne MutaHHA BianoBigb
NUTaHHA
1 2 3
1 Capgka koHBepTepy 155 1. [luTOMa BUTpaTa KUCHKO
55 M3/T cTani. Po3paxyiiTe BUTpaTV KUCHIO Ha MNaBkKy.
2 BusHaute KopucHuMA 0o0'eM  OOMEHHOI  neui,
aka sunnaense 3a goby 4000 T yaByHy, SK-LLO
cepegHin 4ac nepebyBaHHs MaTtepianiB B nedi
AOPIBHIOE 6 roanH, a o6’eM maTepianis Ha 1 T YaByHY
cknagae — 2 m°.
3 Ha 6-ctpymoBin MBJ13 poanunBatoTb nnaBky Macoto
150 T y 3aroTiBkn 150x150 MM 3i wBmnaKicTio 3 M/XB.
BusHauntn TepmiH po3nuBaHHs Mnasku.
TpeTin piBeHb CKNagHOCTI
Ne MutaHHsA BianoBigb
NUTaHHA
1 2 3
1. Y npobi meTany Ha nosarnui KOHBEPTEPY OTpMManmu
NiABULWEHNA BMICT Cipku. AKi Koperywodi onepauil
NOTPiIGHO BMKOHATW AN BUPILLEHHA Npobriemu.




