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XiMii Ta XiMigHOI TexHomnorii Ha 2019 —
2020 HaB9yaTbHUH PiK.

[Ipotokon Big «25» ceprnus 2020 poky
Ne 1

Cuitabyc pospoOsieHuit BiamoBimHO g0 Po6Godoi mporpamu HaBYaIBHOT
mucruuiiay «Teopist TOpiHHA Ta BUOYXY»

(Ha3Ba HABYAJIBHOI TUCIIUTLIIHH)
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3araabHa iHdopManisi NPO TUCHUILIIHY
AHOTaNIA TUCUMILTIHA

3HaHHS OTpPUMMaHl MiJ Yac BUBYEHHS HaBuyajgbHOI AucuuIuliHu «Teopis
ropiHHA Ta BHUOYXYy»  JIO3BOJISIIOTH PO3YMITH OCHOBHI TOJIOKEHHSI Teopii
BUHUKHEHHS Ta PO3BUTKY MPOLECIB TOPIHHS, YMOBH, 3a SIKHX TOPIHHS MOXeE
NpPU3BECTH /0 BHUOYXY, METOAMKHA PpO3PAXYHKOBOIO Ta €KCIIEPUMEHTAIbHOIO
BU3HAUEHHS OCHOBHUX IapaMeTpiB MOKEKOBUOYXOHEOE3NEeKH pEYOBUH Ta
MaTepialiiB, 110 BUKOPUCTOBYIOTHCSA Y TEXHOJOTTYHUX MpolEecax, 1 YMOBH, IIO
BIUIMBAIOTh Ha MOXJIMBICTh BMHHKHEHHS, PO3BUTKY, JIOKadi3auii, JIKBigamii
aBapiiiHOI cuTyallii, TOB’S3aHOi 3 TOPIHHSAM; OCHOBHI IOJIOXKEHHS Teopii
NPUITMHEHHS TOPIHHS, 3aC00M Ta CIOCOOU MOKEKOTACTHHSL.

Indopmanisi npo HayKOBO-NIeAArOTiYHOI0 NPALiBHUKA

Jletineka  BikTtopis ~ BomogumupiBHa,  JIOIEHT
Kadeapu creriaabHoi XiMii Ta XIMIYHOT TEXHOJIOT11
dakynbTeTy OINEepaTUBHO-PATYBAIbHUX CHUJ, K.T.H.,
JTOLICHT

M. XapkiB, Bys. baBapceka, 7, kabinet Ne021.
Po6ounit Homep tenedony — 370-32-93.

3aranbpHa 1HbOpMaIlis

KonrakTHa iHpopmarris

E-mail scct@nuczu.edu.ua
.. napaMeTpu  TIOKEKHOI  HEOE3MEeKH PEUOBMH  Ta
Hayxkosi1 iHTEpECH .
MaTepialiiB
IIMOOKE 3HAHHS JTaHOI Ta MOB’SI3aHOI 3 HEIO JUCIUILIIH,
[Ipodeciiini 3110HOCTI BUKOPHUCTAHHS JIOTIOMDKHUX e JaroriyHux
TEXHOJIOT1H

HaykoBa misyibHICTE 3a | ImyOJTiKalris ctaTel, Te3, MoCiOHUKIB
OCBITHIM KOMIIOHEHTOM

Yac Ta micue npoBeieHHS 3aHATH 3 JUCHMUILTIHA
AynuTopHi 3aHSATTS 3 HABUYAJIbHOI JUCIMIUIIHA TIPOBOISTHCA 3TiTHO
3aTBEPKEHOTO po3kKiany. EJXeKTpoHHHI BapiaHT PO3KIAAYy PO3MINIYETHCS Ha
caiiti YuiBepcurery (http://rozklad.nuczu.edu.ua/time-table/group).
KoHcynbrarii 3 HaBYanbHOT JUCITUTUTIHE TTPOBOSATHCS MTPOTATOM CEMECTPY:
moBiBTOpKa 3 15.30 mo 17.00 B aymurtopii Ne021. B pa3i nmomatkoBoi motpedbu
3100yBaya B KOHCYJIBTAIIIl 4ac MOTOHKYETHCS 3 BUKIIAadeM.

Merta BUBYEHHS NUCHUIUTIHU: (POpMyBaHHS y MaOyTHIX (paxiBI[iB HAYKOBUX
YSIBIICHb L1010 IPUYMH SIKI MOXKYTh MPU3BECTH O BUHUKHEHHS TOPIHHS, MIJIXO/1B
OIL[IHIOBaHHS TMOXEKOBUOYXOHEOE3MEUHUX BIIACTUBOCTEN PI3HUX PEYOBUH Ta
MarepialliB, OCHOB BHHUKHEHHSI, PO3BUTKY MOXKEX1 SIK HaJA3BMYAaHOI CHUTYyaIlli,


mailto:scct@nuczu.edu.ua

MEXaHI3My NpUNUHEHHS TOpiHHA. BuBueHHs aucuMIUliHA Oa3yeTbCs Ha
OMAaHYBaHHI 3HaHb TMONEPENHIX HaBYAIBHUX KYypCiB: XiMis, (Qi3MKa, BHILIA
MaTeMaTuKa, TepMOJUHaMIKa Ta Teruionepeaada. OTpumaHi 3HaHHS 3HAAO0OISATHCS
IpY BUBYEHHI HACTYIHUX HABYAJILHUX KYpCIB: MOXKEXHA Oe3MeKa eJIeKTPOyCTaHOBOK,
MOKEeKHA TAaKTHKA, MOXKEKHA Oe3MeKa TepuTopiil, OyiBesib Ta CIIOPY/I.

Onuc HABYAJIBHOI JUCIUTLTIHHA

. ®dopma 3100yTTS OCBITH
HaiimenyBaHHs
HokasmuKis O4YHa (JIcHHA) 3a04Ha
(mucTaHIiitHa)
CraTtyc AucuuIIizm (0008 ’s13x08a 000B’sI3KOBa | 0008 ’s13K06a
3aeanbHa abo 0608 ’sa3xK08a npogheciiina abo npodeciiiHa | npogpecitina
8UOIpKO6a)
Pik miaroroBku 2 2
CemecTp 4 4
O06csar TMCIUILTIHA:
- B kpeautax CKTC 4 4
- KUTBKICTh MOJYJIIB 2 2
- 3arajibHa KUIbKICTh TOAUH 120 120
Po3nonisa yacy 3a HAaBYAJIBHUM IJIAHOM

- ekl (roauH) 24 6
- MPAKTUYH1 3aHATTS (TOJMH) 16 2
- ceMiHapChKi 3aHATTS (TOWH) - -
- 1a00OpaTOPHi 3aHATTS (TOJIMH) 20 2
— KypcoBui poekT (podora) (roauH) - -
- 1HIII BUJU 3aHATH (TOIUH) - -
- caMOocCTiiiHa poboTa (TOuH) 60 110
- IHIUBIAyaJIbHI 3aBAaHHS (HAYKOBO- -
nociigae) (ToJIuH) )
- MJACYMKOBHI KOHTPOJIb (IrQepeHITinHNI Ex3amen €K3aMEH
3aJTiK, €K3aMEH)

IlepeayMmoBH AJ151 BUBYEHHS JUCUMILTIHA

Ximisi, HEOE3IMeKH palialiifHOro, XiMI9HOTO Ta O10JOTIYHOIO MOXOKEHHS
I1PH 3, 4, 5.
Pe3yabTaTH HABYAHHSI TA KOMIETEHTHOCTI 3 TUCIMILIiHI

BignoBigHO 10 OCBITHROI mporpamu «lH)keHepHe 3a0e3medYeHHs canepHUX,

MIPOTEXHIYHNUX Ta BUOYXOBHUX POOIT», massa BUBUEHHS HABYAJIBHOI AUCLUILIIHU

MOBUHHO 3a0€3IIEUNTH;



- TOCSITHEHHS 3/00yBayaMy BUIIO1 OCBITH TaKUX PE3yJIbTaTiB HABYAHHS:

[Tporpamui pe3yabTaTi HABYaHHS ITPH

[losicHIOBaTH TpOLECH BIUIMBY ILIKIIJIUBUX 1 HEOE3MEUHUX ITPHO6.
YMHHUKIB, LI0 BHUHUKAIOTh Yy pa3l HeOe3Nme4yHoi Nojii;
3aCTOCOBYBaTH TeEOpii 3aXUCTy HACEJIECHHs, TEepUTopii Ta
HaBKOJIMIITHBOTO TIPUPOTHOTO CEPEOBHUINA BiJ ypaXKalbHHUX
YUHHUKIB JKEpeNl HaJ3BUYAMHUX CUTyalllid, HEOOXITHI s
3MIACHEHHS MpOQeciiHOl  JIAJIBHOCTI, BHKOPUCTOBYIOUHU
3HAaHHS MaTEMaTHYHUX Ta IPUPOJTHUYMX HAYK.

KrnacudikyBaTu peuoBrUHHU, MaTepiasind, MPOAYKIIiIO, MPOIECH, ITPH13.
NOCIAYrH Ta CYO’€KTH TOCIMOJApIOBaHHS 3a CTYINEHEM iX
HeOe3MeuHOCTI

InentudikyBatu HeOE3MEeKM Ta MOXIMBI iX JpKepena, ITPH14.
OI[IHIOBAaTH MMOBIPHICTh BUHUKHEHHSI HEOE3MEUHUX MO Ta
1X HACHIIIKU.

OOupatu onTUMalbHI CIMOCOOM Ta 3aCTOCOBYBATH 3acolOu ITPH16.
3aXHUCTY BIJ BIUIMBY HETaTUBHUX YWHHHKIB XIMIYHOTO,
010JIOT1YHOTO Ta paaiaIIiHOTO MOXOKCHHS.

AnanizyBatd 1 OOIpYHTOBYBATH IHXXE€HEPHO-TEXHIYHI Ta [TPH21.
OopraHizaiiiHi  3aXoAud  IMOAO  ITUBUIBHOTO  3aXHCTY,
TEXHOTEHHOT Ta TPOMHCIOBOI Oe3lekn Ha o00'ekTax Ta
TEPUTOPIAX.

3HaTH BJIACTUBOCTI TOPIOYMX PEYOBHH 1 MaTepialis, IIPH26.
MeXaH13M BUHHKHEHHS IIPOIIECiB TOPiHHS 1 BUOYXY

- popmyBaHHS y 3/100yBaviB BUIIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH

CrnemianbHi (dhaxoBi, IpeIMeTH1) KOMIIETEHTHOCTI 3K, IIK

31aTHICTh onepyBaTu (PI3MYHUMU Ta XIMIYHUMH TE€PMiHAMH, Kl14.
PO3YMITH CYTHICTh MaTEMAaTHUHKX, (PI3UUYHHUX Ta XIMIYHHUX
IIOHATH Ta 3aKOHIB, SIK1 HEOOX1IH1 IS 31MCHEHHS
npodeciiHOl TisITBHOCTI

3/1aTHICTh IO PO3yMiHHS MEXaHI3My IPOIIECiB TOPIHHS 1 K19.
BUOY- Xy, 00CTaBHH, il Ta MPOIIECIB, IO CIPUUUHSIIOTH
BUHUKHCHHS HAJ[3BUYAIHOT CUTYAITI].

IIporpama HaBYAJBHOI JUCIUILIIHU
MOJYJIb 1. 3arajbHi BiioMOCTi NIpo ropinHs il BUOyX. BUHMKHEHHS TOpiHHS
i BUOYXYy.

Tema 1. 3aranpHi BiIOMOCTI Tpo TopiHHsA ¥ BuOyx. Krnacudikamis mporecis
ropinHs. Tunu BUOYXiB.

l'opiHHS, SK OCHOBHUU TpOIlEC Ha TOXKEXKI. 3HAYEHHS 3aKOHIB
BUHUKHEHHS, PO3BUTKY 1 NPUIMHEHHS TOpPIHHS B cCIHpaBl 3a0e3MeueHHs
MOXKEeKOBUOYXOHEO0e3MeKr 00’ €KTIB MPOMUCIOBOCTI 1 CLIBCHKOTOCIOAAPCHKOTO




BupoOHuLTBAa. Krnacugikaiis mnporeciB TOpiHHSA: KIHETHYHE 1 Jaudy3iiiHe,
TOMOT€HHE 1 TETepOreHHe, JjamiHapHe 1 TypOyJleHTHe, aeduarpaiiiine i
JI€TOHAIlIifHE TOPIHHS, 0COOJIMBOCTI KOKHOTO BUy TopiHHA. Knacudikanis BuaiB
BUOyXy. OCHOBH1 Teopii, 110 NOSCHIOIOTh MNPOTIKAHHS MPOLECY TOPIHHS.
CknajilaHHs CTeXIOMETPUYHUX PIBHSIHB MPOLECY TOPIHHS PEUOBUH B MOBITPI.
Tema 2. MaTepianbHui 1 TEIJIOBHUM OajaHC MPOLIECIB TOPIHHS

Marepianbauii  6ananc npouecy TropiHHS. (OcoOJIMBOCTI pO3paxyHKY
00’eMy MOBITpPsI, HEOOXITHOTO JJIsl IOBHOTO 3rOPSIHHA 1HAUBIAYaJbHUX PEYOBHH,
ra3oBHX CYMIIIe i PEYOBHH CKJIAQJHOTO CKJIATy, SIKi 3HAXOASITHCS B PI3HOMY
arperatHoMy ctaHi. KoediunieHT Hagaumky noBiTps. IIpoayktu ropiHHS,
pPO3paxyHOK 00’€My 1 CKJIaay MPOJYKTIB TOpPIHHSA MPU TMOBHOMY 1 HEMIOBHOMY
3ropsiHH1 pedyoBHH. J[uM, HeOe3neka UMy, TOKCUYHICTh MPOAYKTIB TOPIHHS Ha
MOXKEXK1.

TemoBi edektn peakiii ropiHHsA. Po3paxyHOK TENmIOTBOPHOI 3[aTHOCTI
rOpIOYOro Martepialy, HWKYa 1 BHINA TEIJIOTa 3TOpSHHA. TersoBwid OanaHC
nporecy ropinusa. Temnora 1 TemrepaTypa TOpiHHSA, OCOOJMBOCTI BU3HAYEHHS
TEMIIepaTypH TOPiHHS PEYOBHH. PO3paxyHOK TeMIepaTypHu TOPiHHS.

Tema 3. IloxexoBuOyxoHeOe3meyHl razo-, Mapo- 1 MUJIOMOBITPSHI CyMIII.
KonnenTpariifini Mexi MOIMUPEHHS TTOJTyM's.

YMoOBH BHHHUKHEHHS ToOpiHHsS. O0nacTh 3aiiMaHHsS KIHETHYHUX CYMIIIICH.
['pannyHi mapameTpu TpoIecy TOpiHHS, 3aJEKHICTh MapaMeTpiB TOPIHHA Bif
KOHIICHTpAIIll TOpr0Yoi PEYOBHMHU Ta OKUCIIOBAYa B Ta30MOBITPSHINA CyMIIIi.
KonnenTpariiini Mexi OMIMPEHHS MMOJIyM s, iX 3HaUYCHHSI JJIsI OI[IHKUA HeOe3MeKu
ra3o-, mapo-, Ta MUJIOMOBITPSHUX CyMilIei. 3aleKHICTh KOHIIEHTPALIMHUX MEX
BiJl TOYATKOBOI TEMIMEpPATypH, THCKY, MOTYXKHOCT1 JDKEpesia 3amaialOBaHHS,
HasBHOCTI ¢iermatuzaTopiB. CriocoOn po3paxyHKOBOTO 1 €KCIIEPHUMEHTAIBLHOTO
BU3HAYEHHS KOHIICHTPAI[IfHUX MEX IMOIIUPEHHS MOJAyM’s 1 BCTAHOBJICHHS
CTyIEHIO HeOe3nmekn (aKTHYHOI KOHIIEHTpAIlli Mapo- Ta30MOBITPSIHUX CyMIIIEH.
3acobu MpakTUYHOTO BW3HAYEHHSA (HaKTUYHOI KOHIEHTpAIlli mapiB 1 Tra3iB y
MOBITPI.

Tema 4. CamocnanaxyBaHHs i caMO3aliMaHHSI.

YMoBH, sKI HEOOXimHI Uil BUHUKHEHHS TOPIHHS, BUAW BUHUKHEHHS
ropinHsa. EneMeHnTn temnoBoi Teopii camocnanaxyBaHHs. CIIBBITHOIEHHS MiX
TEIUIOBHIUICHHSM 1 TEIUIOBIJA4er0 B CHCTEMI TMpH CcaMOcClajaxyBaHHI.
I'padiune Ta MmaTemMaTH4yHE BiOOpaKEHHSI KPUTHYHUX YMOB CaMOCIIajaXyBaHHS,
nepioj IHAYKII.

Temneparypa camocnanmaxyBaHHa. DakTopw, MmO BIUIMBAKOTH Ha
TEeMIepaTypy caMoclajaxyBaHHS: NpUpOJa TOpIOYOi pPEeUoBHMHH (CKIaa Ta
OynoBa MOJEKYJIM), CKJIaJ TOpr4Yoi cyMilli (BMICT TOpPHOYOi pPEYOBUHHU,



OKHCIIIOBa4Ya, HETOPIOYMX rasiB, KaTaldl3aToOpiB Ta 1HTIOITOPIB), YMOBH, B SIKUX
3HaXOIUThCS roproya cymim (00’eM Ta ¢opma CyIAuHH, THCK, NOYATKOBA
Temmneparypa). MiHIManbHa 1 CTaHJApTHA TEMIIEpaTypud CaMmocClajaxyBaHHS.
Po3paxyHkoBe Ta eKCIIEpUMEHTAIbHE BU3HAYCHHS TeMIepaTypH
camocrajlaxyBaHHS IapH 1 rasiB y MoBITPI.

Camo3zaiimanHsa. Bunu camoszaiiManHs — XiMmiuHe, (i3uyHe, TEIJIOBE Ta
MIKpoOiooriyuHe. YMOBH, LI0 NOPHU3BOJAATH 10 BUHUKHEHHS CaMO3aliMaHHS.
Temmeparypa camoHarpiBaHHs, pO3paxyHOK KPUTHYHHUX YMOB TEIIOBOTO
camo3aiimanHs. Camo3aiiMaHHsg BYTULIS Ta POCIMHHUX MaTtepianiB. OcoOIMBOCTI
XIMIYHOTO camo3aliMaHHsI MPH KOHTAKTiI PEYOBUH 3 BOJOI0, KUCHEM TOBITPS, MPH
KOHTaKTl 3 Ta30M0A10HUMH, PIIKUMHU 1 TBEPAUMHU OKHcItoBadaMu. OcoOIMBOCTI
camo3aiiMaHHs KHPIB 1 Macell.

Tema S. 3anantoBaHHs HArPITUM TUIOM Ta €JIEKTPUYHOIO ICKPOIO.

3araigpHl Ta BIAMITHI OCOOJMBOCTI MPOIECIB CaMOCHalaxyBaHHS 1
3anamoBaHHs. Buau kepen 3anamioBaHHS. MexaHi3M 3aiiMaHHS TOPIOYUX
CUCTEM JDKeperamMu 3anaiioBaHHs. KpUTHYHI yMOBM BHMYIIEHOTO 3aliMaHHS.
EnemenTn TeruioBoi Teopii 3aiiMaHHs HarpiTuM TiioM. DaKkToOpH, M0 BIUIUBAOTH
Ha TEeMIIepaTypy 3amajatoBaHHS.

MiniManbHa eHepris 3anaioBaHHs. DakTtopw, W0 BIUIMBAIOTh Ha
MIHIMQJIBHY e€Heprito 3amantoBaHHs. [linmanroBanbHa 3MaTHICTH (PPUKIIHHUX
ickop. Po3paxyHkoBe BU3HAUE€HHS 37aTHOCTI  (PPHUKIINHOT ICKpH 10
MiAMATIOBAaHHA TOPIOY0i CUCTEMHU. 3HAYEHHS JOCTOBIPHOI OLIHKHM KPUTHYHUX
mapaMeTpiB  JDKEpeNn  3amalloBaHHS Uil 3a0e3NedYeHHS — MOXKEeXKo- 1
BUOYX00€3MeYHUX YMOB Tpalli, BCTAHOBJICHHS MPUYMH 3alajlOBaHHS TOPHOYHX
PEYOBHH.

Tema 6. Jledmarparmiiine ropiHHS Ta30- MAPOMOBITPSHUX 1 MHIOMOBITPSHUX
cymimei. TeroBa ¥ nudysiitHa Teopii mommpenHs noiaym's. HopmanbHa
IIBUIKICTH TOPIHHS.

Bunu xiHeTHYHOTO TOpiHHA Ta30BUX cymimei. Emementu mnudysiitHoi 1
TEIUIOBOI TeOpii momupeHHs noaym’si. @poHT Noiaym’si, 30HU (GPOHTY TOIyM s,
IpoIecH, 10 BiAOYBaIOThCS B MIATOTOBYINM 30HI Ta 30HI ropiHHsA. Hopmanbha
MIBUAKICTh TOMIMPEHHS TOoayMm’si. DakTopw, MmO BIUIMBAIOTh HA HOPMaJbHY
MIBUIKICTH TIOMIUPEHHS TOPIHHS,: TOYaTKOBA TEMIIEpaTypa, TUCK, CKIaJ] CyMiIlIi,
BUJ] TOpIOYOi pedoBHHH. BulOyX, mepexim KIHETUYHOTO aedarpamiiHoro
TOPiHHS B JIETOHAIIII0, BU3HAYCHHS MAKCUMAJLHOTO THCKY MPU BUOYXY.

Tema 7. I'opiHHs piauH.

3aranbHi 3aKOHOMIPHOCTI TOpiHHS piauH. BumapyBanust pinun. Hacuuena
napa 1 ii BJIaCTUBOCTI, 3aJICKHICTh TUCKY HACHUEHOI MapH BiJ] TEMIEPATypy PIIAMHU.
TemnepaTypHi MeXi TOIIMPEHHS TMOJYM’sl, CHOCOOM PO3PaxyHKOBOTO 1



EKCTIEPUMEHTAIBHOTO BU3HAUYEHHS TEMIIEPATYPHUX MEX TOIIUPEHHS MOIyM’ sl TS
pimua pidHOro ckiamy. [IpakTndyHe 3HAYEHHS TEMMEPATyPHUX MEXK MOIIMPEHHS
noayMm’ss Juig  3a0e3rneueHHs Oe3neyHuX YMOB Ipu poOoTi, 30epiraHHi Ta
TPaHCHIOPTYBaHH1 FOPIOYMX PIAMH.

@Di3UKO-XIMIYHI MPOLIECH, 110 MPOTIKAIOTh MPU 3aNallOBaHHI PIIUH Ha
BIIKpUTOMY IpocTopi. TeMnepaTypa cranaxy i Temrneparypa 3ailMaHHs piIUHU,
PO3PaxXyHKOBI 1 EKCHEPUMEHTAIbHI CIMOCOOM iX BHU3HAU€HHA. Pakropu, IO
BIUITMBAIOTh HA TEMIIEPATypy cHajlaxy pifuHU. MexaHi3M MOIUPEHHS MOIyM s
no MoBepxHi pinuHu. JIiHIMHA MIBUJKICTH MOIIMPEHHS TOPIHHS MO TMOBEPXHI
piavMHU. AHaNI3 BIUIMBY MPUPOAU TOPIOYOi PIAMHHU, BMICTY HETOPIOYUX
KOMIIOHEHTIB, TOYaTKOBOT1 TEMIEpaTypH, 3aralbHOTO THUCKY, IIBUIKOCTI BITpY Ta
IHIIUX YMHHUKIB Ha BETMYMHY IBUKOCTI MOMIMPEHHS TOIYM 5.

MexaHi3M BUTOpsiHHS piauH. Terio- 1 MacoOOMIH IpH TOPIHHI PIAMHH.
dakTopH, [0 BILUIMBAIOTH HAa MAacOBY IIBUAKICTh BUTOPSIHHS piguH. [Iporpis
pIAMHU Braud MpU CTAJIOMY TOpIHHI, PIIMHU TEPIIOr0 Ta JPYroro pomay.
Mexani3M yTBOpeHHsI roMoTepMiyHOro mapy. CriHIOBaHHS 1 BUKUJ PLAMH TIPH
TOpiHHI B pe3epByapi, MPUUMHU, YMOBHU 1 MEXaHI3M IIMX MPOILIECIB.

Bubyx razomaporoBiTpssHUX CyMilield Ha BIIKPUTOMY TPOCTOpI Ta Y
npuMiiieHHi. TpOTHUJIOBHI €KBIBAJIEHT BHOYXY. YTBOPEHHS yIapHOi XBHIII,
HA/UTUIITIKOBOTO TUCKY BUOYXY. Bpaskaroui Hacmiiku BUOYXY.

Tema 8. 'opiHHS TBEpaAUX PEUOBUH.

Knacudikariis TBepAuX TOPIOYMX MaTepiaiiB MO XIMIYHOMY CKJIaAy Ta
MOBEAIHIIl TPU HarpiBaHHI. 3arajbHi 3aKOHOMIPHOCTI BUHUKHEHHS TOPIHHSA
TBEPJMX MaTepialliB, MOJIe TEMIIEPATYP B 30HI TOPIHHS Ta B TBEPAOMY MaTepiai.
MexaHi3M TIOMIMPEHHsSI TOPIHHSA IO TOBEPXH1 TBEPAUX TOPIOYUX MaTepialliB.
JliniiHa MIBUAKICTH TMOIIMPEHHS TOPIHHSA 110 TOBEPXHI TBEPAMX MaTepialiB.
daxTopH, 10 BIUTMBAIOTH Ha IIBUKICTh MOIIUPEHHS TOPIHHS.

["opinHs 11e71071030BMICHUX MaTepiaiiB. TaiHHS, 0COOIMBOCTI TIIHHSL.

3arajgbHi 3aKOHOMIPHOCTI Ta OCOOJMBOCTI TOPIHHS TEPMOIUIACTUYHUX Ta
peorutacTUIHUX mojiiMepiB. OCHOBHI METOJIM 3HMIKEHHS TOPIOYOCTI TIacTMac.

["oproui metanmu. OcoOIMBOCTI TOPIHHS METAJIIB.

Tema 9. 'opiHHS THIO-TIOBITPSIHUX CYMIIIIEH.

['opiHHS TUIO-TIOBITPSHUX CyMimield, BIACTUBOCTI miIy. MexaHi3M
BUHUKHEHHS Ta TIOUIMPEHHS TOPIHHSA TIO0 MWIO-TOBITPSHUM CyMIilIaMm.
Oco61MBOCTI TOPIHHS aepO30JII0 Ta AEPOrelo, MapaMeTpH, 110 XapaKTePU3yIOTh
MOKeXHY HeOe3MeKy NIy B pi3HUX cTaHaX. UMHHHMKH, 110 BIUIMBAIOTH Ha
HIDKHIO KOHIIGHTPAIIMHY MEXY TMOIIMPEHHS TMOAyM’sl MO MNWJIO-NIOBITPSIHIN
CyMIIIL.

Criocobu po3paxyHKOBOTO Ta €KCIEPUMEHTAIBHOTO BU3HAYCHHS HIKHBOT



KOHLEHTpALIiHOT MeX1 1 (PaKTUYHOI KOHIEHTpALlll MUy B MOBITpl. Bu3HaueHHs
KJIaCy MOXKEeXKOBUOYXOHEOE3NEKN MUIOMOBITPIHUX CYMIIIEH.

MOAYJIb 2. Ilomupenust ropinas. IIpunuHeHHs i 3an00iranHs ropiHHs.
Tema 10. [TommpeHHs rOpiHHA B OTOPOXKEHHI.

Busznauenns moxxexi. SlBuina Ha noxkexxi. HebGesmeuHi dakTopu MOXexi.
Cranii po3BuTKy noxexi. OcHOBHI napameTpu noxexi. Kinacudgikaiis moxex.

3aranibHi 3aKOHOMIPHOCTI PO3BUTKY TMOKEX B OropokeHHi. Kputuunuit yac
PO3BUTKY TIOXKEXKi B Oropo/pkeHHI. TemmeparypHuid peXuM TOXKeXKi B
oropokeHHi. [IporHO3yBaHHS TEeMIIEpaTypHOTO PpEXHUMY 3aleKHO Bil YMOB
NPOTIKAaHHS TIPOIIECY TOPIHHA Ha TIOXKEXi, PO3PaXyHOK TEeMIepaTypu IMOXKEeXi B
npuMilieHHl. MexaHi3M ra3o00MiHy TpHU TOXKEX1 B 3aKpUTOMY HPHUMIIICHHI.
[ToHsATTS HEUTpaNbHOI 30HM, 3aJCKHICTH TMOJOKEHHS HEUTPaJIbHOI 30HH BIJ
yMOB ra3000MiHy. Po3paxyHOK BUCOTH HEHTpajbHOI 30HM HA Moxkexi. Crnocoou
pETYIIIOBaHHS ra3000MiHy Ta BUCOTH HEHUTPATBHOI 30HU HA MOXKEKI.

Tema 11. Temnosa Teopis mnoracanHs. Di3uyHI Ta XIMIYHI acleKTH Teopii
TIOTaCaHHJ.

CyTHICTHP TpaHWYHHUX TIapaMeTpiB TopiHHA. Mexi TOpIHHS 1O
KOHIIEHTpAIlll TOPIOYOi PEYOBMHHU, OKHCHHMKA Ta HErOprOYMX J00aBOK Y 30HI
ropinHs. TerioBa Teopis MPUNUHEHHS TOpiHHA. MeToau, crocobu Ta mpuioMu
MPUIUHEHHS TOPIHHS Ha MOXEX1 1 3aro0iraHHs BUHUKHEHHS TOPIHHA B YMOBax
TEXHOJIOTTYHUX MPOIIECIB.

Tema 12. CniocoOu mpunuHEHHS Ta 3ano0iraHHs mpolieciB ropinHg. BorueracHi
PEYOBUHH.

BorneracHi peuoBwHM, 3aranpHi BuMoOrd. Kmacudikaiiss BoOrHeracHuX
PEUOBHH MO JOMIHYIOYOMY BIUTUBY Ha 30HY TOpPIHHS. XapaKTEpPUCTUKAa OCHOBHUX
BorHeracHux 3aco0iB. [IpuHIIMTIN BUOOPY Ta BUKOPUCTAHHS BOTHETACHOT pEYOBUHU
3aJIeKHO Bif] KJIACY TOXKEXKI.

OcHOBHI TapaMeTpu TaciHHA TIOXKEXKI: KPUTUYHA Ta ONTUMAJbHA
IHTEHCUBHICTh TOJ[a4ul B 30HY TOPIHHS, MUTOMA Ta 3arajbHa BUTpPaTa BOIHETACHOI
PCUOBHHHM, TOKa3HUK €(PEKTUBHOCTI TaciHHA, Koe(illieHT BUKOPUCTAHHSA
BOTHETacHOTO 3aco0y. [IpakTudHe BUKOPUCTAHHS MMapaMeTpiB MOXKEIKOTACIHHS IS
opranizailii 00MOBHUX Jiif TPH TaCIHHI TIOMKEXKI.

3amo0iranHsi BOTHETaCHUX 3aCO01B JIJIsl TPUITMHEHHS Ta 3ar00iraHHs TOPiHHS
B 3aKpUTHX TEXHOJIOTTUYHHX amapatiB. Po3paxyHok (hrermMaTu3yrodoi KOHIICHTPAIIIi.
JlocnimKeHHsl MeXaH13My MTPUIMHEHHS TOPIHHS CIOCOO0M pO30aBICHHS.

Po3monisi pucUILIiHM Yy roAMHAX 32 (popMaMHU OpraHi3auii OCBIiTHbOI0
Npouecy Ta BUAAMHU HABYAJIbHUX 3aAHATH:



OuHa (aenHa) popma
KinpkicTs roana
Ha3Bu moay.iiB i Tem Jeho- y TOMY 4HCITi
ro | e MPaKTHYHi| J1a0 HA. | caMm.
3aHATTSL BaHATTS | poOoTa | poo.
4- ii cemecTp
Moayas 1. 3arasibHi BiiomocTi ipo ropinxg it BUOyX. BuHUKHeHHs ropiHHsA i BHOYXY.
Tema 1.1. 3aranpHi BITOMOCTI PO TIPUPOAY 8 2 2 4
poliecy ropiHHs i BUOYXy
Tema 1.2. MarepianbHuii i TIUIOBUH OamaHC 12 4 2 2 4
IIPOLIECIB TOPIHHSL.
Tema 1.3. TToxxexxoBuOyxoHeO€3MeUH1 ra3o-, 16 2 2 2 4 6
napo- 1 nuaonoBITpsiHi cymimi. KoHneHnTpamniiini
MEXI1 MOITUPEHHS NOJTyM sl
Tema 1.4. Buny BUHUKHEHHS TOPIHHS. 20 4 2 4 4 6
CamocnanaxyBaHHs, TETUIOBUM 1 JAHIIOTOBUMA
BUOyXxu. Buau Ta 0co61MBOCTI caMoO3aiiMaHHS.
3anantoBaHHs HarpiTUM TUIOM 1 €IEKTPUYHUM
pO3psIOM
Pa3om 3a moayJiem 1 56 | 12 8 6 10 20
Mopayas 2. Ilommpennst ropinns. [IpunuHeHHs Ta 3an00iraHHs ropiHHA
Tema 2.1. Jlednarpariiiine ropinss razo- 20 4 2 6 4 4
MapOTIOBITPSHUX 1 MUJIOTIOBITPSIHUX CYMIIIICH.
Tennosa it nudy3iiiHa TEOPii NOMMPEHHS TOTYM's.
HopmanbsHa mBUAKICTE TOPIHHSA. Y AapHI XBUWII H
netoHartist. O6'eMH1 BUOYXH Tapo-, Ta30MOBITPSHUX
cymimeid. [ToTyxHICTh BUOYXY
Tema 2.2. [TomupeHHs TOPIHHS B OTOPOKEHHI 16 2 2 4 4 4
Tema 2.3. TerutoBa Teopis moracaHHs. 14 2 2 4 6
BorseracHi pe4oBUHH.
Tema 2.4. Ciocobu npunuHeHHs Ta 3anodirands | 14 4 2 2 6
MIPOIIECIB TOPIHHS.
Pa3om 3a moayJjiem 2 64 12 8 14 10 20
Pa3om 3a cemectp 120 24 16 20 20 40
Temn NPAKTUYHHUX 3AHATH
Ne HasBa temu Kinbk.
3/ rOQVH
1 Tema 1.3. [ToxexoBuOyxoHeOe3MMeyH1 ra30-, Mapo- 1 MUIOTOBITPSIHI CyMIIIIi. 2
KoHneHTpauiiiHi MeXi NOMKUPEHHS TOTyM'sl.
2 Tema 1.4. Bunu BuHuKHeHHs ropinHsa. CamocnanaxyBaHHs, TEIUIOBUH 1 4
JAHLIOTOBHM BUOYXu. Buan Ta oco6muBoCTI caMo3aiiMaHHs. 3analtoBaHHs
HarpiTuM TUIOM 1 €IEKTPUYHUM PO3PSAOM
3 Tema 2.1. [lednarpauiiine ropiHHs ra30- HapoNnoBITPSIHUX 1 MUIOMOBITPSIHUX 2
cymimeit. TerutoBa it qudysiitHa Teopii mommpenHs noiaym's. Hopmanbna
HIBUIKICTh TOPIHHA. Y AapHi XxBuiIi i neToHanis. O6'emMH1 BUOYXH mapo-,
ra3onoBiTpssHUX cymimen. [ToTyxHicTh BUOYXY
4| Tema 2.2. [lomupeHHs TOpiHHS B OTOPOJKEHHI 2
5| Tema 2.3. TeroBa Teopist noracanHs. BorueracHi pe4oBHHH. 2
6| Tema 2.4. Cnocobu NpUIUHEHHS Ta 3a1100iraHHs MPOIECiB TOPIHHS 2




‘ Pazom

Temu 1a00paTOpHUX 3aHATH

No Hazga temu Kinpk
3/m T'OJIUH
1 Tema 1.3. [ToxexxoBrnOyxoHeOe3neyHi ra3o-, Hapo- i MAIOMOBITPSHI CyMIIIi. 2

KoHneHTpariiiHi MeXi MOMIMPEHHS TOTyM's.
2 Tema 1.4. Buau BunukHeHHs ropinHsa. CamocnanaxyBaHHs, TEIJIOBUH i 4
JAHIFOTOBU BUOYXH. By Ta 0coOIMBOCTI camo3aiiMaHHsI. 3amaltOBaHHSI
HATPIiTUM TIJIOM 1 €IIEKTPUYHUM PO3PSAOM
3 Tema 2.1. Jlednarpariiiiine ropiHHs ra30- NapoNOBITPSHUX 1 MUIOTOBITPSIHUX 6
cymimiedl. TeroBa i audysiiiHa Teopii nomupeHHs noiaym's. Hopmansna
HIBUJIKICTh TOPIHHS. Y AapHi XBWJI1 i1 geToHaisa. O0'emH1 BuOyxu mapo-,
ra3onoBiTpstHUX cyMimel. [1oTyKHICTh BUOYXY
4 Tema 2.2. [TomupeHHs rOpIHHS B OTOPOJHKEHHI 4
5 Tema 2.3. TennoBa Teopist noracaHHsi. BorueracHi pe4oBUHM. 4
Pa3zom 20
InauBinyanbHi 3aBIaHHSA
BukonaHHs iHAMBIIyaJdbHUX PO3PAaXyHKOBUX 3aBJaHb BIAMOBIIHO IO
METOANUYHUX BKa31BOK.
No 3/m Hazsa temn Kinbki
CTb
T'OJIVH
1. Tema 1.2. MatepianbHuii 1 TEIJIOBUH OalaHC MPOIIECIB TOPIHHS. 2
2. Tema 1.3. [ToxexxoBuOyXxoHEOE3MeUH1 Ta30-, Mapo- 1 MAJIOTOBITPSHI CYMIIIII. 4
KonnenTpariiini Mexi MOMUPEHHS MOJIyM'sl.
3. Tema 1.4. Bunu BunukHeHHs ropiHHsa. CamocniaiaxyBaHHs, TEIJIOBHHM 1 4
JIAaHIIOTOBHM BHOYXH. Buau Ta 0co61mMBOCTI caMmo3aiiMaHHs. 3armaitoBaHHs
HarpiTuM TUIOM 1 €JIEKTPHUYHUM PO3PSIOM
4, Tema 2.1. Jleduarpartiiine TOpiHHS Ta30- TapOMOBITPSIHUX 1 MAJIOTIOBITPSHUX 4
cymimeid. TeroBa i audysiitHa Teopii nmomupeHHs noaym's. Hopmansaa
MIBHJIKICTh TOPIHHSA. Y AapHi XBWJI1 i1 geToHaiis. O0'emMHi BuUOyXHu mapo-,
razomnoBiTpssHUX cymimniei. [ToTyxHicTs BHOYXY
5. Tema 2.2. [TomupeHHs ropiHHS B OTOPO/DKEHHI 4
6. [Tema 2.4. CnnocoOu NpUIMHEHHS Ta 3aM00iraHHs MPOIIECiB TOPIHHS. 2
Pazom 20
Camocriiina podora
No Hasga Temu KinbkicTsb
3/m TOJINH
1. | Tema 1.1. 3aranbHi BiIoOMOCTI PO MPUPOY MPOIIECy TOPIHHSA i BUOYXY 4
2. | Tema 1.2. MarepianbHuil 1 TeII0BUi OajlaHC MPOLECIB FOPIHHS. 4
3. | Tema 1.3. [loxxexoBrOyxoHebe3meuHi ra3o-, Hapo- i MUJIOMOBITPSHI CYyMIIIi. 6
KoH1eHTpaniitHi MeXi NOMUPEHHS TOTyM'sl.
4. | Tema 1.4. Bunu BunukHeHHs ropinHs. CamocnanaxyBaHHs, TEIJIOBUH 1 6
JaHITIOrOBHI BUOYXH. Buan Ta 0coOMMBOCTI caMo3aiiMaHHs1. 3arairoBaHHs
HarpiTUM TUIOM 1 €IEKTPUYHHUM PO3PSIAOM
5. | Tema 2.1. lednarpariiine ropiHHs ra30- MapoONOBITPSIHUX 1 THUJIOTOBITPSIHUX 4
cymimedt. TernoBa it qudysiitHa Teopii nommpenHs noaym's. Hopmasibha




IIBUJKICTh TOPIHHSA. Y HapHi XBuii i neroHaris. O0'emui BuOyxu napo-,

ra3onoBiTpsiHUX cymimei. [ToTyxHicTh BUOYXY
6. | Tema 2.2. IlommpeHHs TOPIHHS B OTOPOKEHHI 4
7. | Tema 2.3. TeroBa Teopis moracanHs. BorHeracHi pe4oBUHU. 6
8. | Tema 2.4. CiocoOu mpunMHEHHS Ta 3aro0iraHHs MPOLECiB TOPIHHS. 6

Pa3zom 40

OuiHOBaHHSA OCBITHIX J0CATHEHDb 3100yBa4iB BHIIOI OCBITH

3aco0u ouiHIOBaHHHA

3acobamMu OLIHIOBaHHS Ta METOAAaMHU J€MOHCTPYBaHHSA pe3yJbTaTiB
HaBYaHHS €: 3aBJaHHS, BUKOHAHI Ha JIa0OpaTOpHOMY OOJIaJHaHHI, Ta MPOBEICHHS
CYNpPOBIAHUX PO3PAXYHKIB; BUKOHAHHS 1HAUBIAYaJbHUX PO3PAXYHKOBHUX 3aB/IaHb
3a TeMaMU HaBYAJIBHOTO KYypCy; CKJIaJaHHS AUQEpeHIIoBaHOrO 3alliKy Ta
€K3aMeHy, y4acTh B OJIMITIaJax, KOHPEPEHIIsIX, HAYKOBUX KOHKYpCax.

OuiHioBaHHS PpIBHS OCBITHIX JOCATHEHb 3700yBayiB 3a OCBITHIMHU
KOMITOHEHTaMHU, 3J1IHCHIOEThCS 32 100-0anbHOI0 IKANOK0, 1110 BUKOPUCTOBYETHCS B
HVYI3 Ykpainu 3 nepeBe/ieHHAM B OLIIHKY 3a pedTuHroBoto mkajiow - EKTC Ta B
4-0anbpHy IIKAIY.

Ta0auus BiANOBITHOCTI pe3ybTATIB OLiHIOBAHHS 3HAHb 3 HABYAJIBLHOI
AUCHUILUIIHY 32 PI3HUMH IIKAJAMU

3a 100-0anpHOIO0 3a
1IKaJIoko, Mo PEHTHHIOBOIO 3a 4-0aIbHOIO IIKAJIOI0
BUKOPUCTOBYETHCS B IIKAJI0I0
HVII3 Vkpainu (EKTC)
90-100 A BIJIMIHHO
80-89 B
65-79 C nobpe
55-64 D )
£0-54 5 3aJJ0BUIHLHO
35-49 FX HE3a0BLIBHO
0-34 F

KpuTepii oniHloBaHHA

®opMH MOTOYHOT0 TA MiACYMKOBOI0 KOHTPOJIIO

[ToToyHuit KOHTPOAL TPOBOAMTHCS Yy (Gopmi  GpOHTATBLHOTO Ta
IHAUBINYaTbHOTO OMUTYBaHHS, 0OPMIIEHHS 3BITY 3a Ja0OPaTOPHOIO pOOOTOIO,
BUKOHAHHS 1HIWBIIYAIBPHUX PO3PAXyHKOBUX 3aBJIaHb, TEMAaTUYHE IHChMOBE
OTIMTYBAHHSI.

[TincyMKoBuUi KOHTPOJIb MPOBOAUTHCS Yy popMi AuEpPEHIIIITHOTO 3aliKy Ta




eK3aMeHY.

IHopsinox HakoNMYyBaHHA HaBYAJIbHMX 0ajiB 32 100-0a1bHOI0 IIKAJI0K0

MaxkcumManbHui
3aranbHa
. . OaJ1 3a BUL
Bun naBuanbHoi poOoTH Kinekicts . MaKCHUMaJIbHa
HABYATBHOT .
poGoTn cyma OaniB
I. [loTouHMI KOHTPOJIL

Jlexmii* 6 1 6

Moyib CeMinapu 0 0 0
Ne 1 [IpakTiuHi 3aHATTS ™ 4 3 12

JlaboparopHi podoTu™ 3 2 6

Pazom 3a Mmomyns Ne 1 24

Jlekmii* 6 1 6

CeMiHnapu 0 0 0

Moyms Ne 2 [IpakTiuni 3£H5[TT5[* 4 4 16
JlabopaTtopHi poboTu™ 7 2 14

Pazom 3a Moy Ne 2 36

Pazom 3a moTOYHMI KOHTPOJTH 60

I1. InguBimyansHa camocTiiiHa poOoTa (KOHTPOJIEHO-PO3PAaXyHKOBA poOOTa) 20
I11. TTucebMoBHIA eK3aMeH 20
Pazom 3a Bci BuaM HaBYAIHHOT poOOTH 100

IToToOYHMIT KOHTPOJIb.

1liocymkosa oyinka 3 HABYANLHOI OUCYUNIIHU € CYMOIO PEUTUHTOBHX OIIHOK
(6aiiB), ogep)kaHUX 3a OKpeMi OlliHIOBaH1 ()OPMHU OCBITHHOTO TIPOLIECY:

- MOTOYHE OIliHIOBaHHs (0anu) piBHS 3aCBOEHHS TEOPETUYHOTO MaTepiary
i 9ac ayTUTOPHUX 3aHIATh Ta CAMOCTIHHOT poOOTH;

- olliHKa (6aym) 3a caMOCTIHY poOOTY;

- omiHka (0amy) 3a ydacTh y HAyKOBHX KOH(EpeHIsX, oJiMmiagax,
BUKOHAHHS JIOCIIDKCHbB, IATOTOBKY HAYKOBUX ITyOJIIKAIlIM TOIIO.

Ilomounuii KOHmMpoOAb TPOBOAUTHCS HA KOXHOMY TPAKTUYHOMY Ta
naboparopHoMy 3aHATTI. BiH mepenbadae OIiHIOBaHHS TEOPETHYHOI MiATOTOBKHU
3M00yBayiB BWINOi OCBITHM 13 3a3HayeHOl TemH (y TOMY YHCI, CaMOCTIHHO
OMpalbOBaHOTO Marepiany) 3a HaOyTMMU HaBUYKaMHU TIiJ] Yac BHUBYCHHS
TEOPETUYHOTO MaTepialy Ta BUKOHAHHS 3aBJIaHb MPAKTHYHUX Ta JabOpaTOpHUX
POOIT.

Kpurepii moToyHoro OIiHIOBaHHS 3HaHb 3700yBaviB HA CeMIHAPCLKOMY ma
NpaKmu4yHoMy 3aHATTI, 32 BUKOHAHHSA J1A00PAMOPHUX ma iHOUusioyaibHux 3aBIaHb
ITiJT 9ac CaMOCTIHHOT poOOTH: MaKCMMajIbHA KUTBKICTH OaTiB 3a 3aBIaHHS «S5 0ajiBy
BHCTAaBIIIETHCSA y Pa3i MOBHOI BIAMOBI/II HA MUTAHHS Ta HASBHOCTI OOTPYHTYBaHb |
MOSICHeHb, @ TAaKOX YITKOTO 1 IMOCIJOBHOTO BUKIAJICHHS BIAIMOBiML. Y BHMAAKY
HE3aJIOBOJICHHS TAaHUX BUMOT KUTBKICTh OajIiB 3MEHIIYETHCS:

- 32 HEMOBHOI BIAMOB1/I1 — MPOMOPIIHO HEMOBHOTI BIAMIOBI/I;

- 32 HAABHOCTI IpyOuX noMmiok — Ha 0,5 Oaa Ha KOXKHY IOMUIIKY;

- 32 HAABHOCTI ApiOHKMX MOMUIIOK — Ha 0,2 Oasia Ha KOXKHY MTOMUJIKY;




- 3 BIJICYTHOCT1 OOTpYHTYBaHb 1 osicHeHb — Ha (0,3 OaJia 32 KOKHUM BUNIA0K;

- IIPY HASIBHOCT1 HEYITKUX Ta JOTIYHO HEMOCIAOBHUX BiAnoBiAeil — Ha 0,2 Oana 3a
KOJKHUY BUIIAJIOK.

Inousioyanvua camocmitina poboma.
[lepenik pexkoMeHIOBAaHMX 3aBlaHb [JIs 1HIAMBIAYaJbHOI CaMOCTIMHOT

po6oTH 3100yBayiB BUIIOT OCBITH:
Konip nudysiitHoro momym’s.
O6’emHa Ta MacoBa CTeXIOMETpUYHA KOHI[EHTPALL1S.
O06’eM MOBITPS Ta IPOJYKTIB 3TOPSIHHS.
Cxunaz mpoJIyKTiB 3TOPSTHHS.
Monsipaa, MacoBa Ta 00’ €MHa TEIJIOTa 3rOPSHHS PEYOBHHH.
TemmepaTypa 3ropsiHHSI pEYOBUHU 33 JAHUX YMOB.
TemmepaTtypa BHOYXy 3a CTEXiOMETPHUYHOI KOHIIEHTpAIlil PEYOBHMHHU Ta
MaKCUMaJIbHUN TUCK BUOYXY MApOIOBITPSIHOT XMapH.

8. KonenTtpariitHi Mexi MOIMIUPEHHS MOIYM 5.

9. Temmneparypa camocnanaxyBaHHs.

10. MiHiManbHa eHepris 3amnajtoBaHHS.

11. Tuck HacuueHOI Mapu 3a JaHUX YMOB.

12. TemmnepaTypHi MeXi MOMIHUPEHHS MOIYM 5.

13. Temmepatypa cnanaxy Ta Kjiac piIuHH.

14. ITapameTpu BUOYXy Mapora3oBoi XMapH Mpu POo3BUTKY MOXKEXK1 kiacy B.

15. be3neuna BinacTaHp Bij ¢dakeny razoBoro (OHTaHY IPH PO3BUTKY MMOKEKI
kiacy C.

16. be3neuynuit yac 3HAXO/KCHHS JIOJWHUA y TPHUMIIICHHI I Yac TOXKExXi
KJ1acy A B OTOPOJIKCHHI.

17. TlapameTpu pO3BUTKY MOXKEXK1 K1acy A B OTOPOKCHHI.

18. TemnepaTypa Moxexi Ta BUCOTa HEUTPaJIbHOT 30HHU.

19. T"acinns nmoxexi kinacy «B» B oroposkKeHH1 METOI0M pO30aBIICHHS.

NoakowhE

MooynvHuti koHmpoo.

MonaynbHUI KOHTPOJIBH 31HCHIOETHCS 32 pe3yIbTaTaMy HAKOMUYEHHS OalliB
miJi Yac BUKOHaHHS JAa0OpaTOpHUX poOIT, IHAMBIAYATbHUX PO3PAXYHKOBUX
3aBJaHb MPU CAMOCTIHHIN POOOTI, BIMIOBIICH HA YCHI 3alIMTaHHS ITiJT Yac 3aHSATh.

1liocymrosuti KoHmpoJb.

Kpurepii  omiHoBaHHs 3HaHb  3100yBadiB Ha  ek3ameHi  (abo
nudepeHIliiioBaHOMY 3aITIKY):

OmiHtoBaHHS 3HaHb Ha AUQEPEHIIHOBAaHOMY 3ajiKy 3IHCHIOETHCS 3a
pe3ynbTaTaMu HakomuueHHs OanmiB B Mexax wmonaymiB Nel ta No2 meproro
CeMecTpy HaBYaJIbHOTO KypCy.

OrmiHtoBaHHS 3HAHb Ha €K3aMEH1 3IHCHIOEThCS 32 PE3ysIbTaTaMH
Hakonmu4ueHHs 0ainiB B Mexax MoAyiiB Nel ta No2 npyroro cemectpy HaBUaIbHOTO
Kypcy, BIANMOBIAEH Ha eK3aMeHaliiiHuii Ouler, yd4acTi B  OJIMIIiajgax,
KOH(EepeHI151X, KOHKYpCcax.



[lepenik TEOPETUUHUX MUTAHB AJIS MIATOTOBKH JI0 €K3aMEHY:

1. CyTHICTB TpolLIeCy TOPIHHS SIK OKUCITIOBATBHO-BITHOBHOTO mporiecy. [loBiTps
Ta oro ckiaj. CkilaJaHHs pIBHSHB pPeakliii TOPIHHSL.

2. YMOBM BUHMKHEHHS 1 raJisbMyBaHHsI Iiporiecy ropints. Knacugikaiis nporecis
TOPIHHS: TOMOTEHHE Ta reTeporeHHe, TudysiiiHe Ta KiHETUYHE, AeduarpaiiiiHe Ta
JIETOHAITli{He, TaMIHapHE Ta TypOYJICHTHE.

3. [lonym's, cTpykTypa 1 Kojip monyM'a. TemmepaTypHUN PEXUM MHOTyM's,
pOLECH, IO BIAOYBAIOTHCS B PI3HUX 30HAX.

4. Tlepekicua teopis baxa. Buau nepekucis, ix HeOe3neka.

5. Ilporuiecu, 110 BiAOyBatOTHCS B 30HI TOPIHHS 3 TOUKU 30py TEOPIi JAHIFOTOBUX
peaxiiii CemenoBa. PosramyeHi Ta HEpO3raly:KeHl JIAHIIOTOBI peakilii, IBUIKICTh
MPOTIKaHHS JIAHITFOTOBOI PEAKIIl.

6. MarepianbHuii OanaHC MpolLeCy TOpPIHHS, MOBHE Ta HEMOBHE 3TOPSHHS.
[IponyxTu TopiHHS, iX cknan, kinacudikamis. Jum ta Horo HebGe3meka Ha MOXKEXKI.
Metoau BU3HauUeHHS 00’ €My MPOYKTIB TOPIHHA.

7. Exk3orepMiuHi Ta eHIOTepMiuHi peakiii. CkiagaHHs TEPMOXIMIYHUX
piBHSAHb peakiii ropiHHs. TemioTa yTBOpeHHS XIMIYHUX pe4yOBHH, 3akoH [.1.
I'ecca.

8. EnepreTrunuii 6ananc mporecy ropiHHsa. Buau TerioT 3ropsHHS (HIKYA,
BUIIIA, MOJISIPHA, MacoBa, 00’€MHA), METOAW BWU3HAYCHHS TEIUIOTH 3TOPSHHS
IHAUBITYaTbHUX PEYOBHUH.

9. IoxkexHna HaBaHTara. MeToau BU3HAYCHHS TEIUIOTH 3TOPSHHS CKIIATHUX
pedoBuH. [IpakTHuHe 3HAUYEHHS TEIUIOTH 3TOPSHHS JJI OLIHIOBAaHHS TOPIOYOCTI
PEYOBHH.

10. Temneparypa TOpiHHS pedyoBMHU. Bumu TemmepaTyp TOpIHHS:
KaJOpUMETpUYHA, TEOpeTUYHa, ajiadaTMyHa Ta TMpPaKTHUYHA TeMIeparypa
TOpIHHS.

11. Ciocobu Bu3HAYCHHS TeMmIepaTypu TopiHHs. PakTopu, 110 BILIUBAIOTH
Ha TeMIriepaTypy ropints. [IpakTuyHe 3HaUYCHHS TEMIEPATYpPH TOPIHHSI B yMOBaX
TIOKEXKI.

12. OcobauBOCTI TIpolleCy BUHUKHEHHS TOpiHHSA. Buayu BUHUKHEHHS TOPIHHSA,
o MiOHICTh Ta BIAMIHHICTH caMoOCHajaxyBaHHsS, caMO3aiiMaHHS Ta BUMYIIEHOTO
3arajgroBaHHS.

13. CamocmanaxyBaHHs pedoBHH Ta MmatepianiB. [lepion iHmykiii, ¢pakropu,
110 BIUTMBAIOTH Ha TIEPI0T IHTYKITII.

14. TemmoBa Teopis camocnaiaxyBaHHA. [padiuHe Ta MaremaTmyHe
BiJIOOpaKeHHSI KPUTUIHUX YMOB CaMOCTIaIaXyBaHHSI.

15. ®dakropwy, MO BIUTMBAIOTH HA TEMIIEPATYPy CaAMOCTATaxXyBaHHS. 3aJICKHICTh
TeMIIEpaTypy CaMOCHajaxyBaHHS Bil BUAY TOPIOYOi pe-4OBMHH, CKJIady TOpPIOYOi
CyMIIIli, YMOB HaBKOJIMIITHHOTO CEPEAOBUIIIA.

16. Po3paxyHOK OMYCTHMOiI TeMIepaTypd HarpiBy MOBEPXHI TEXHOJOTTYHOTO
obnagHaHHg. CrmocoOu 3HMKEHHSI TTOYKEKHOI HEOE3MEKH TeXHOJOTTYHOTO IPOIIECY.
[TpuHLKIT pOOOTH BOrHETIEPEIIKOIXKYBAYIB.

17. CytHicTs mpolecy camosaiimMaHHsa. BigMiHHI 0COOJIMBOCTI MpoLECy
caMo3aiiMaHHs BiJ] camocnaiaxyBaHHs. Kiacudikaiiist mpoiieciB caMOHarpiBaHHs



MpU caMo3aiiMaHHI. YMOBH, 1110 CIIPUSAIOTH MPOIIECy caMO3aiiMaHHS.

18. Mikpobionoriune camo3aiiMaHHs. MexaHI3M camMO3aliMaHHS POCITMHHUX
MaTepiajiB: MPUYMHHU, YMOBH, 3aX0/I1 MPO(LIAKTUKY.

19. Ximiune camo3zaiiMaHHA. OcoOJIMBOCTI caMoO3aliMaHHS pPEYOBUH IpU
KOHTaKT1 3 KHCHEM TMOBITps, MHipo(OpHI pEeyOBHMHU Ta CHOaykd. [Ipuunnu
camo3aliMaHHs, 3aX0AH MPOQPIITaKTUKH.

20. XimiuHe camo3aiiMaHHs. OcoOIMBOCTI caMO3aiiMaHHs PEUOBHH IPU KOHTAKTI
3 BOJIOIO, IPUYMHH, YMOBH Ta 3aX0/11 NPO(LIaKTUKY.

21. ®i3uyHe camo3aiiMaHHs pe4oBUH. OCcOOIMBOCTI caMO3aiiMaHHs BYTUUI,
NPUYMHN CaMOHATpiBaHHS, YMOBH Ta 3aX0JIH MPODITAKTUKH MPOIIECY.

22. Camo3aiiMaHHS XMpiB Ta ojili. MoHe YMCIIo KMpY, HOrO 3HAYECHHS SK
MOKa3HUKA CXWJIBHOCTI M0 camo3aiimanHs. [lpuumHm ¥ ymMoBH camo3aiiMaHHS
KUPIB Ta 0. 3ax0au NpOoPUTAKTUKHY.

23. MexaHi3M TeEMJIOBOrO caMmoO3aiiMaHHs MaTepiajiB: MPUYMHH, YMOBH,
3aX0u POPUIAKTHKH.

24. BuMmylieHe 3anajioBaHHs TOpro4oi cywmimri. BiAMIHHICTE BUMYIIEHOTO
3arajroBaHHs BiJl CAMOCIATaXyBaHHS. 3aallOBaHHS HATPITUM TiJIOM.

25. Bumm [okepena 3anamroBaHHs. Ilepiog iHOyKIii, T™poIecH, IO
NPOTIKAIOTh B FOPIOYiN cyMimli 3a nepiof iHaykKuii. dakTopu, 110 BILIMBAIOTH HA
nepioj IHAYKITI.

26. 3ananroBaHHS TOPIOYUX CYMIIIEH E€IEKTPUYHUMH po3psaamMu. TerioBa
TEOpis BHUMYIICHOTO 3alalllOBaHHS EJNEeKTPUYHUMHU  po3psanamu. Brus
MOTYKHOCT1 pO3psiAy Ha MPOILIEC 3aNaTtOBaHHS.

27. 3anaaroBaHHS TOPIOYUX CyMilIed GpUKIIIHHUMH ICKpaMHU.

28. Kinetnune ropiHHs rasiB. LIBuakicTh momupeHHsS (QPOHTY MOIyM's,
XapaKTepUcTUKa (POHTY TOJYyM's Ta OCHOBHI (DaKTOpH, IO BIUIMBAIOTH Ha
IIBUIKICTD TOIIUPEHHS TOPIHHS.

29. Bumm kiHeTWyHOro TrOpiHHA Ta3iB. JlednarpamiitHe TropiHHS Ta3iB,
IpoliecH, Mo BiAOyBaroThcs y GpoHTi moaym’st. TermoBa Tta audysiiiHa Teopii
MOIIMPECHHS KIHETUYHOTO TOPIHHS.

30. Ilepexin pedmarpaiiitnoro ropiHas 10 AeToHaiii. BuOyx, po3paxyHkoBe
BU3HAYEHHs THUCKY BUOyXy. IIpakTuyHe 3HAUY€HHS MaKCHUMaJbHOI'O THUCKY
BUOYXY.

31. KonnentpamiitHi Mexi nomupeHHs monyMm's rasiB. dakrtopu, 1m0
BIUIMBarOTh Ha KMIIIL

32. IlpakTiaHe 3HAYCHHS] KOHIIEHTPAIITHUX MEXK PO3MOBCIOJKEHHS MOTYM'S,
Metoauka po3paxyHky KMIIIL.

33. Hacuuena mapa Ta 11 BIAcTMBOCTL. THCK Hacu4yeHOi mapu, Ii
XapaKTepucTrKa Ta Hebesneka. Po3paxyHok GpakTHYHOT KOHIIEHTpAIlii HACHYEHOT
napy piiuHU 3a JaHOI TeMIIepaTypH.

34. BunapoByBaHHS PiIMH Yy BIAKPUTUM Ta 3aKpUTUN TpocTip. PakTopH, 1110
BIUIMBAIOTh HA INBUJAKICT, BHUNapoByBaHHS. (OCHOBHI TapameTpd, IO
XapaKTEePU3YIOTh TMOXKEXKHY HeOe3MeKy pIAMH Yy BIIKPUTOMY Ta 3aKpUTOMY
MPOCTOPI.

35. Temneparypui Mmexi nomwupeHHs noayMm's pinun TMIII  3B's30k



KOHIICHTPAI[IMHUX Ta TEMIEpaTypHUX MEX TMOIMHPEHHs moaym's. Mertoau
Bu3HaueHHs TMIIIL

36. dakTopu, 10 BIUIMBAIOTh HA TEMIEPATYpHI MEX1 PO3MOBCIOJKEHHS
nonym's. [IpakTuuHe 3HAUCHHS TEMIIEPaTYPHUX MEXK.

37. Temneparypa cnamsaxy piidH. MeToau  pO3paxyHKOBOTO  Ta
€KCIIEpUMEHTAIbHOTO  BU3HAYEHHA TEMIEpaTypu choajaxy. BiaMIHHICTb
TEeMIepaTypu clajaxy BiI TeMmrepaTypu 3aiimanHsa. llpakThyHe 3HAYECHHSA
TeMIIepaTypH Craiaxy.

38. MexaHi3M MOUIMPEHHS NOJyM'sl IO MOBEPXHI roprovux pinuH. Pakropu,
110 BIUTMBAIOTh HA MIBUAKICTh MOIIMPEHHS TOPIHHS.

39. Ilpomecu, 1m0 MNPOTIKAIOTh MPU CTAJIOMYy TOpiHHI piguH. Posmoain
TeMIepaTyp MEePIIOro i APYTOTO POIY.

40. BuzHaueHHs cTyleHsa HeOe3MeKu TOPIYMX PiJIMH 3a JaHUuX yMOB. Po0Ooui
TEMIEpaTypH Mij yac 30epiraHHs, nepepoOKu Ta Mpu TPAHCHIOPTYBaHHI FOPIOYUX
piAMH.

41. Topinns TBepaux roptouux Marepiamie TI'M. Knacudikamia, TI'M
HepIIoro Ta Apyroro poay. @akTopu, MO BIUTMBAIOTH HA MIBUAKICTH MOMIMPEHHS
nosiym'st mo nmoBepxHi TT'M.

42. Oco06iMBOCTI TOpIHHS UEIION03HUX MarepianiB. J[Bi ¢a3u ropiHHs
JIepeBUHU Ha Moxexi. [Iporec mepeByrieHHs.

43. CyrtHaicte mporecy TiiHHSI. OcobinuBocti TiaiHHA. Ilepexim TiiHHS B
MOJIyM'sTHE TOPIHHS.

44. OcobnuBocTi ropinHsa MetaniB. Kitacudikaiiis MeTanis, sBUIIA 1 TPOLIECH,
10 CYNPOBOIKYIOTh TOPIHHS METAJIiB.

45. TlomimepHi Marepiand, Kiacudikailis, rmokekHa HeOesneka. OcoOauMBOCTI
TOPIHHS TEPMOIUIACTIB Ta TEPMOPEAKTUBHHUX ITOJIIMEPIB.

46. ITun sx nucnepcHa cucrema. Knacudikamis nmuny. Bnactuocti nuity, 1o
BHU3HAYAIOTh HOT0 TTOKEKOBHOYXOHEOS3IEKY.

47. TopiaHs muny. BimMiHHICTH TOPIHHA THJIYy B OCUIOMY Ta 3aBHCIOMY
CTaHi.

48. EnemeHntn Teopii KIHETMYHOTO TOPIHHS THJIOMOBITPSIHUX CHCTEM.
BingMiHHICTh TOpPIHHS MHJIOMOBITPSHUX CHCTEM BiJ KIHETUYHOTO TOPIHHS Tas3iB.
dakTopu, 110 BIUTUBAIOTh HA BUOYXOHEOE3MEKY MUITY.

49. OmiHkKa MOXEKOBUOYXOHEOE3MeKn peyoBMH Ta MatepiamiB. [lapamerpu
MOXKEKHOT HEOe3NMeKr pPEeYOBMH. YMOBHM 3amoOIraHHS 3alaliOBaHHIO TOPIOYUX
PEUOBHH B yMOBaX TEXHOJIOTIYHUX MPOIIECIB.

50. Tomstrs mpo moxexy. Kimacudikamis, ¢asum po3BHUTKY Ta CTHCIA
XapaKTepUCTUKA TPOIIECIB 3a (ha3aMy PO3BUTKY MOKEKI.

51. 3aranbHi Ta OKpemi SBHILA, IO CYNPOBOKYIOTH MOXEXY, iX cTHCHA
XapakTepuCTUKA. 30HU Ha MOXKEXI, X XapakTepucTuka, Mexi 30H. [lapamerpu
MOXKEXKI.

52. OcoOnuBOCTI PO3BUTKY MOXexl kiacy A. ITloxkexi Ha BIIKPUTOMY
MIPOCTOPI 1 B OTOPOKEHH1, BIAMIHHI OCOOJIMBOCTI.

53. Oco0auBOCTI PO3BUTKY MOXKEXK1 Kiacy B. SIBuiia CKumaHHS Ta BUKUIY
plAuMH Tpu ropiHHI pe3epByapiB. [IpuymHU, YyMOBH Ta 3aXO0u MOMNEPEIKECHHS



CKUITaHHS Ta BUKHU]TY.

54. YMOBM BUHUKHEHHsS MNOXeX Kkiacy B. Mopenb po3BUTKY MOXEX1 B
pe3epByapHOMY HapKy.

55. OcobnuBocti po3BUTKY noxexi kinacy C. HeOe3neuni pakTopu moxexi.
Metoauka Bu3HauUeHHs O0e3Me4HO1 BIJCTaH1 Bl akena poHTaHa, 110 TOPUTb.

56. Oco0mMBOCTI PO3BUTKY TMOXEX1 B OropomxeHHi. lloHsarrs mpo
TEMIIEPATYPHUHN PEKUM IOXKEK, OCHOBHI MOJIEII.

57. InrerpanbHa MOJEh TEMIIEPATYPHOTO PEXKUMY TIOKEK1 B Oropoxki. PakTopw,
IO BIUTMBAIOTH HAa TEMIIEpaTypy MOXKEXi B Oropo/yKeHHI. MeTonnka BU3HAYEHHS
TeMITEPaTypH MOXKEXKi 32 HOMOTPaMOIO.

58. I'a3000MIH Ha MOKEK1, OCHOBHI 3aKOHOMIPHOCTI. [IpurMHN BUHUKHEHHS
ra3000MiHYy MPH MOXKEXK1 B OTOPOJIKEHHI.

59. TloHATTs npo HeWTpanbHy 30HY. DaKTOpH, IO BIUIMBAIOTH HA BHUCOTY
HelTpanbHOi 30HHM. CTHCIa XapaKTepUCTHKA TOXKEXK, M0 PETYIIOITHCS
ra3000MIHOM Ta TMOKEKHOI HABAHTArOlo.

60. OcHOBH TEIJIOBOI TeOpii MPUNUHEHHS ropiHHs. Temneparypa moracaHHs,
KPUTUYHI ITapaMeTpH MPOoLeCy TOPiHHS.

61. BoraeracHi 3aco0u. 3arajgbHl BHMOTM [0 BOTHETAaCHHMX 3acOO0IB,
KJacudikarisi Ta OCHOBU BUOOPY BOTHETaCHOTO 3aC00Yy.

62. OCHOBHI apamMeTpH MOKEKOTACIHHS, 1X B3aEMO3B’ S30K.

63. IlpunuHeHHs TOPIHHS METOJIOM OXOJOKEHHS. YMOBH, MPOIECH, IO
CYNPOBOIKYIOTh TPUMUHEHHS TOpiHHA. OXO0JOIKYyIH04l BOTHEracHI pEYOBUHU Ta
iX CTHCIIa XapaKTEepPUCTHKA.

64. IlpunuHeHHs TOpiHHA 3 BUKOPUCTAHHSIM BOJIU. MexaHI3M Ta MpOIecH, 10
NPU3BOJATE JO TPUIIMHEHHS TOpiHHA. Metoau TinBUIEHHS €(EKTUBHOCTI
BUKOPHUCTAHHSI BOJIU SIK BOTHETaCHOT'0 3aC00Yy.

65. IlpunuHeHHs TOpiHHSA MeToAOM i30iisAlii. BormeracHi pedoBWHH, IO
130JTI0I0Tb.

66. Ilpomecu, ski BiIOYBAIOTHCS NPH NPUIMHEHHI TOPIHHSA IOBITPSHO-
MEXaHIYHUMH MMiHaMH. BiacTuBoCTi BOrHEracHUX IIiH.

67. MexaHi3M TPUNUHEHHS TOPIHHSA IHEPTHUMHU Ta3aMu. [loka3HHK
e(eKTUBHOCT1 BOTHETacHOI i pi3HUX (hIerMaTu3aTopis.

68. MexaHI3M TNPUNHUHEHHS TOPIHHS BOTHETAaCHUMHU PEYOBUHAMH, IO
PO3PIIKYIOTh. 3amo0iraHdHs BUHUKHEHHIO TOPiHHS (hiIerMaTHu3alli€ro, METOINKa
pO3paxyHKy (IerMaTu3yrvoi KOHIIEHTpAITii.

69. IuribipyBanns ropinHs. [IpuHINN NpUNMHEHHS TOPIHHSA IHTIOITOpamMu 3a
TEIUIOBOIO TEOPIEI0 MPUITMHEHHS TOPIHHS Ta TEOPil JAHIIOTOBUX peakiliil. Buau
1HT101pyIOYNX BOTHETACHUX PEYOBUH.

70. BorHeracHi MNOPOLIKM Ta iX BHAM Ta XapakTepuctuka. MexaHi3m
NIPUIMTMHEHHS TOPIHHSI BOTHETACHUMHU  TIOPOIIIKAMHU.
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IMoaiTHka BUKJIAAaHHA HABYAJILHOI AUCIHUILIIHA

1. AxtuBHa y4acTh 3M00yBaua B OOTOBOpEHHI HABYAIBHUX MUTaHb,
MOTIepeIHs ~ MITOTOBKA IO TMPAaKTUYHUX Ta Ja0OpaTOpPHUX 3aHIATh 32
PEKOMEHIOBAHOIO JIITEPATYPOIO, AKICHE 1 CBOEUaCHE BUKOHAHHSI 3aBJIaHb.

2. CymutiHHE JOTPUMaHHS PO3KJIANy 3aHATh 3 HABYAIBHOI JUCIMILIIHUA
(3moOyBaui BHUIOT OCBITH, SKi 3aIl3HWINACS HAa 3aHATTS, JO 3aHATTS HE
JIOITYCKAIOThCH).

3. KopuctyBanHs MOOLTFPHUMHU TIPHUCTPOSMU TIi/T Yac 3aHATTS JO3BOJIIETHCS
TUTHKH 3 I03BOJTY BHKJIa/1aua 3 HABYAIHLHOIO METOIO.

4. 3m00yBad4 BUMIOI OCBITH JOTPUMYETHCS TOJITUKU JOOPOUECHOCTI Tij] Yac
BUKOHaHHS CaMOCTIHHOT a0o0 IHAMBIAyaJIbHOI pOOOTH, HE JOMyCKalouu
aHTUILIATIaTy.

5. Y pa3i BiICYTHOCTI Ha JabopaTopHid poOOTI 3 MOBAXHUX MPUUYUH
TEpMIH 11 BIANpAIOBAaHHS MICJIsl MOBEpPTaHHA B yuOoBui mnporec — 10 1HIB;



HECBOEYACHOT'O BUKOHAHHS MOCTABJIICHOTO I1HAWBIIYaJbHOTO 3aBIaHHS MOTPeOye
MOro 3aXuCTy 3 OTPUMAHHSAM OLIHKH BIAMOBIIHO IO MPOSABICHOI 0013HAHOCTI 1100
X0y pO3paxyHKIB Ta BIANOBIAHOIO TEOPETUYHOIO MaTepiaiy.

6. 3m00yBau BHIIOI OCBITM Ma€ MPaBO JI3HATHCS MPO CBOIO KUIBKICTH
HaKOMMWYeHUX OajiB y BUKJIAJa4ya HaBYAJIbHOI AUCIUIUIIHU Ta BECTH BIACHUM 00K
X OaliB.

Po3pobnuk: 5
noteHT kapeapu CXXT Bikropis JEMHEKA
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