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1. 3ATAJIBHI ITIOJIOKEHHSA

3rifHO 3 HABYAJIBHUM IUIAaHOM  (paKyJIbTeTy MAaTeMaTuKH, QI3UKH Ta
iHQopMaIifHUX TEXHOJIOTIH y TMpolleci HaBYaHHS IependadyeH0 BUKOHAHHS
crtynentamu IV kypcy kBamidikamiitHoi po6otu 6akanaBpa Ta cryaeHtamu |l kypey
kBasiikariitnoi pobotu Mmarictpa. Pobotu HeoOXimHO OdopMITIOBaTH BiIIOBIIHO
BUKJIAJICHUM HIDKYE TIPABUIIAM.

Pe3ynpTaT BIACHUX JOCHIDKEHb Yy MPOLECI HaBYaHHA Ha (PI3UYHOMY
BieHH] dakyiabTeTy MOIT KOXHMI CTyIEHT MPEACTABIISIE IO 3aXUCTY Y BUTIISIIL

3aBEPIIECHOT PO3JIPYKOBAHOI HAyKoBOi po0OOTH, mianmucaHoi aBtopoMm. Iliammc, a

TAaKOX TPI3BUILE Ta IHIMIAIM aBTOpa pOOOTH, MOBHHHI OYyTH TICIS PO3ALTY
PE3VJIbTATU POBOTM TA BHCHOBKU (mepen posainom CIIMCOK
BUKOPUCTAHUX JDKEPEJL.

Jlo 3axucty mnonaeTbca  KBadigikamiiiHa poOOTa, BUKOHAHA JAEP:KABHOIO
MOBOI0, Y BUTJISI/II CHIEIIaIbHO MiITOTOBIEHOT HAYKOBOT Mpalll Ha MpaBax PyKOIUCY B
TBEpAid abo0 M’AKid mamiTypul Ta B €lIeKTpoHHIM ¢opmi. Pobota sBisie coboro
MUACbMOBHMI 3BIT, SKUM Ma€ BIIOOPA3UTH PE3YJIbTaTH BIACHUX CIIOCTEPEKEHD,
TEOPETUYHUX a00 EKCHEPUMEHTAIbHUX JOCHIJKEHb CTYAEHTa, IO CTOCYIOThCS
MeBHOTO (hI3UYHOTO SBUINA YU TIpollecy, a00 METOJMYHI PO3POOKU BUKJIAJAHHS
OoKpeMHux TeM (i3uKu (acCTpOHOMIi), a00 pe3yJbTaTH IOCIIIHKEHBb 3 icTOpii (Pi3uku
(icTopii acTpoHOMI]).

3akiHyeHy 1 odopmiieHy 3rigHO 3 TpaBWiIamMHu KBamidikamiiiHy pobOoTy
BUITYCKHUK 3acCBITYy€ IIJIMACOM Ha OCTaHHINA CTOPIHII Ta Mepeaac HayKOBOMY
KepiBHUKY.  HaykoBuii ~ KepiBHMK  NHIIe  BIATYK  Ha  KBajiikamiiHy
po0OOTy, € OIlHIoE 11 3 TOYKM 30pYy BIAMOBITHOCTI TIOCTaBICHUX 3aBIaHb
Ta YypaxyBaHHsS BHCJIOBJICHMX HHUM Il Yac KOHCyJbTalli mnoOaxaHb U
3ayBa)K€Hb 11010 3MICTY Ta TEKCTY.

KBamigikamiitna poOota monmaetbcsi Ha Kadenpy ¢i3MKHM Ta acTpoOHOMIl y
CyNpOoBOAi HACTYTHHUX JIOKYMEHTIB: 3aBaaHHs Ha

kBai(ikamiitHy poOoTy cTyneHTa Ta Biaryky HaykoBOro KepiBHHMKa HE IMI3HILIE,
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HDK 3a 15 poboumx [HIB [0 TOYaTKy poOOOTH eK3aMeHAIIHHOT KOMICIi.

Kadenpa mim vac 3acimaHHa Ha TIACTaBl  BHUCTYNY BHUIIyCKHUKA U
BIITYKY HAyKOBOT'O KEpIBHUKA MpHUIMae PIIICHHS MPO AOMYCK (YU HE JOMYCK)
kBanmi(ikamiitHoi poOoTH 10 3axUCTy 1 meperae ii peleH3eHTy. PimeHHs
kadeapu opopmintoeThes y IToganH1 rojioBi €K3aMeHaliitHOT KOMIcii.

He nonyckaetncst 10 3axucty po0OoTa, sika Ma€ 03HaKH Iuiariaty. He moxke Oytu
JOIyIIIeHa 10 3aXUCTy po0OTa, HagaHa y PYKOIMHCHOMY BHUTIIAAI a00 3 BEJIHKOIO
KUIBKICTIO TpaMaTUYHHUX, JIPYKAPChKUX TMOMMJIOK YW TeXHIYHMX Baja. HaykoBwii
KEpIBHUK HECE BIAMOBIAAIBHICTh 3a BIJMNOBIAHICTH BUMOTaM MPEICTABICHOI 0
3aXUCTy pOOOTH.

Ha mizncraBi o3HailOMJIEHHS 3 TEKCTOM KBamiikaiiiHoi poOOTH pPEIEeH3EHT
roTy€e MUCHBMOBY PELEH31I0, B SKIA OLIHIOE CTPYKTYpYy ¥ 3MICT poOOTH, CTYIIHb
pPO3B'sI3aHHS HAYKOBUX 3aBJaHb, a TaKOX BIAMOBIAHICTh ICHYIOUUM BHMOTaM,
dbopmyitoe TUTaHHS a00 3ayBaXKEHHSI N0 poOOTU. Byab-siki BUMPABICHHS TEKCTY
poOOTH B MEPiOJ MIXK JOMYCKOM pOOOTH 10 3aXUCTY Ta ii MPUIIOJHUM 3aXHUCTOM HE
MPUITYCTUMI.

TekcT pereHsii pazom 3 KBalidikaliiHO poOOTOI Mae OyTH HepeaaHui 10
eK3aMeHaIlIiHOT KOMICIi He Mi3HilIe, HiX 3a 1 IeHb 10 3aXucty poOoTH. BumyckHuk
Mae IpaBo MOMEPEIHFO 03HAHOMUTHUCS 3 TEKCTOM PEIeH311 Ta MiAroTYBaTH BiATOBIII
Ha 3ayBaKCHHS Ta MMUTAHHS.

Binryk HaykoBOro KepiBHMKAa Ta peEleH3is MaioTh OyTH BHUKOHaHI Yy

JTPYKOBAHOMY BUTJISIII.

2. CTPYKTYPA POBOTH

Ha3Ba poOoTu moBuHHa OyTH, 10 MOMIJIUBOCT1, KOPOTKOIO, aJie BI/IMOBIIATH CYT1
npo6siemu. Kpamidikariiina po60oTa MOBUHHA MICTUTH TaKi CKJIaJI0B1 YaCTUHMU:
— TUTYJIBHUN apKylll;
— 3MICT;
— TIepesIiKk YMOBHHX IMO3Ha4YeHb (32 HEOOX1THOCTI);

— BCTYII;



— OCHOBHA YaCTHHA,
— pe3ynbTaTy poOOTH Ta BUCHOBKH,
— CIHCOK BUKOPUCTAHUX JIKEPET,
— HoaaTky (3a HeOOX1THOCTI).
PoGoTy po3apyKOBYyIOTH 3 €IEKTPOHHOTO (aiay Ha OJHIM CTOPOHI apKylla

61i1oro nanepy gopmary A4 (210x297 MM), TOTPUMYIOYUCh TAKUX BUMOT:

HIpudt Times New Roman
Posmip mpudty 14 xernb
Bincranp Mixk psiakaMu 1,5 inTepBau
PosranryBanus Kumxne

Texcr poOOTH HEOOXITHO JAPYKYBATH 3aJUIIAIOYU TOJI TAKMX PO3MIPIB: JiBE —
He MeHIe 35 mm, npaBe — 15 MM, BepxHe — 20 MM, HIXKHE — 20 MM. BupiBHIOBaHHS
TEKCTy 3a WHUpUHOIO. [lepmnii psaok KokHOro ad3ally Tpeba MOYMHATH 3 BIACTYIIOM
Ha 10 mm.

OOcsr OCHOBHOTO TEKCTY KBami(ikaliiHoi poOoTu OakanaBpa (0e3 miTeparypu
Ta 0AATKIB), SIK MMPABHIIO, CKJ1ajae 25-30 CTOPIHOK.

Bci cTopiHku poO0OTH, BKIIOYAIOYM CIMCOK BUKOPUCTAHUX JIXKEpEI, TaONHIll Ta
PUCYHKH, [OJATKH, WIUITal0Th HyMmeparlii Ha 3araJbHux 3acagax. llepioro
CTOPIHKOIO POOOTH € TUTYJIBHUHN apKylll, SKUW BKJIIOYAIOTH JI0 3arajibHOi Hymeparlii
CTOpIHOK poOoTu. Ha TUTynpHOMY apKyilll HOMEp CTOPIHKM HE CTaBliATh, Ha
HACTYMMHUX CTOPIHKaX HOMEP MPOCTABIISIIOTH Y NIPABOMY BEPXHBOMY KYTi CTOPIHKU
0e3 kpanku B KiHIll. Hymepaliito CTOpIHOK, MaJIFOHKIB, TaOauIlb, GOpMyI1, MOCUIaHb
Ha BUJIAaHHS Yy CIIUCKY JDKEpell MmoaaroTh apadbchkkumu 1udpamu 6e3 3Haka Ne. Taki
Ha3BU CTpyKTypHHUX uyactuH pobOotu, sk 3MICT, BCTVYII, PE3YJbTATHU
POBOTU TA BHUCHOBKH, CIIMCOK BUKOPUCTAHHUX /’)KEPEJI, He
HyMepytoTh. Hymepariito po3ainiB (migpo3aiiiB) MOAAIOTh apaOChbKUMU Iudpamu.
CrnoBa «po3aim», «IiapO3a1T» Y Ha3BaxX BIAMOBITHUX CTPYKTYPHUX YAaCTHH pOOOTH HE
MUY Th.

3aronoBku cTpykTypHux dactuH podootu 3MICT, BCTVYII, HazBu po3mimis,
PE3VJBbBTATU POBOTU TA BUCHOBKMU, CIITMCOK BUKOPUCTAHUX
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JUKEPEJI npyKyroTh BETUKUMU JIITEPAMH 3 BUPIBHIOBAHHSM I10 LIEHTPY. 3ar0J0BKH

TIPO3UIIB Ta 3ar0JIOBKH JOJATKIB (SIKIO BOHH €) NPYKYIOTh MaJICHBKUMU JIITEPAMH
(KpIM mepIIoi BEJMKOI) TaKO)X 3 BHUPIBHIOBAHHAM I0 HeHTpY. Kpamky B KiHII
3aroJIOBKY HE CTaBJISATh. SIKIIIO 3aT0JIOBOK CKJIAJAETHCS 3 ABOX a00 OLIbIIE peyeHb, iX
PO3AUISIIOTH KPamKoko. Y Cl 3aroJIOBKUA TEKCTY POOOTH IPYKYIOTh KUPHUM HIPUDTOM.
JIOBI1 3arojioBKH, IO HE BMIIIYIOTBCS B OAWH PSAOK, Uil KPalloro CHOpUHHSTT,
APYKYIOTh uepe3 | iHTepBail.

Bizncranp Mk 3aroJJOBKOM Ta HACTYIHUM TE€KCTOM IOBHUHHA JIOPIBHIOBATH 2
iHTepBaiaM. BiacTtanp M TEKCTOM po3AUTy (IIAPO3LTy) Ta HACTYITHUM 3aroJIOBKOM
— MpOMmycK 2 1HTepBalM. SKMIO micid po3auny (MApo3aiuly) A0 KIHIS CTOPIHKH
30cTaeThes 3-4 iHTEepBaIN, HOBUM po3/ii (MMiIpO3/1T) MOYMHAIOTH 3 HOBOT CTOPIHKH.

Mpudt npyky NOBUHEH OYTH YITKUM, PSAKA — YOPHOTO KOJBOPY CEPEAHBOL
#upHOCTI. LI{iTbHICT TEKCTY pOOOTH MOBHHHA OYTH BCIOU OJAHAKOBOIO.

baxxano po3apykoByBaTH poOOTYy Ha JazepHOMY IpuHTepl. Po3npykoBaHi
KOMIT FOTEpHI MpOorpaMy MOBUHHI BiAnoBigatd ¢opmaty A4, iX BKIOYAIOTH 10
3arajbHOI1 HyMepallii CTOPIHOK pOOOTH 1 PO3MIIIYIOTh, SIK TPaBUIIO, B TOJATKaX.

[Ipu HanucanHi poOOTH HEOOXINHO JaBaTH TIOCWJIAHHA Ha pe3yJbTaTH

JOCTI/DKeHB 1HIIMX aBTOPIB B MOPSAAKY iX 3aCTOCYBaHHS B TekcTi. IlocumaTucs ciin

Ha OCTaHHI BUAAHHS MyOTiKaIliii.

[Tocunanns B TeKkCTi poOOTH Ha JIKEpena Ciij] 3a3Ha4aTy MOPSIKOBUM HOMEPOM,
BUIICHUM JBOMa KBaJpaTHUMHU JY)KKaMd, HapUKIafd, ,, .. y mparsx [1-3] ... 7.
PexoMeHTyeThCSI B OCHOBHOMY TEKCTI POOOTH, a TaKOX Yy 3aKIIOYHUX ad3arax

BHCHOBKIB, JJaBaTH MOCHUJIAaHHS HAa 0COOMCT1 HAYKOBI Mpalll aBTopa (SKIIO TaKI €).

3. O®OPMJIEHHSA TUTYJBHOI'O APKYLTY POBOTHU

Ha tutrynpHOMY apkymii kBamiikaimiifHOi poOOTH TICasS Ha3BU TeMH (KUPHUN
mpu@T, 14 Kerap) HaBOAUTHCA Ha3Ba POOOTH aHTIINCHKOIO MOBOIO (12 kermp) (Jus.

3pA30K).
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3BepHITh yBary Ha Te, [0 Ha TUTYJbHOMY apKylll KypcC, Ha SKOMY HaB4YaBCS

aBTOp KBami(ikamiiiHOi poOOTH, HE 3a3HAYAETHCA, OCKUIBKH BCl pPOOOTH €
BUITYCKHUMH.

Hasa pobGotu (y namkax) JIpYKYETbCS MAJCHBKUMH JITEpaMH >KUPHUM
mpudToM posmipom mpudTy 14 Kerip (SKIIo Ha3Ba HE BMIIIYETHCS Y OJUH PSIIOK —
yepe3 1 intepBain). [lepekian Ha3Bu poOOTH (y JamKax) aHIJIIHCBKOIO MOBOIO, 12
KeTJb, MICNA MPOMYyCKy oaHoro pszaka. [IpizBuiie, iM’s Ta mo OGaThbKOBI aBTOpa
poOOTH, TIPI3BHINA Ta 1HIIIATM HAYKOBOTO KEepiBHUKAa poOOTH, 3aBigyBada Kademapw,
penier3enTa, rojgosu EK npykyioTe Tak camo, K 1 TUTYJIBHOTO apKymia, mpudrom
Times New Roman po3mipom 14 kerib.

Ha tutynbHOMY apKylni MOBHMHHI OyTH MiJIMKUCA HAYKOBOTO KEpiBHUKA POOOTH,
3aBijlyBaua KadeIpu, HOMEpP NIPOTOKOJY 1 Jara 3acijaHHd kadeapu, Ha SIKOMY
poOoTa peKOMEHI0BaHa /10 3aXUCTY.

Micust TUTYJIBHOTO apKylIa, A¢ MOBUHHI 0yTH BKa3aHi HOMep MPOTOKOJY i
para 3axmcty Ha 3acizandi Exzamenaniiinoi kowmicii (EK), ominka 3axumenoi
po6orn (3a HamioHaJbLHOKW MIKAJI010, mKad0ow ECTS, 6amm), a Takox Mmicie
nianucy rojosu EK Tpefda 3a1MmmnTi BiIbHUMH (3AII0BHIOIOTHCS IICJSI 3AXUCTY
podotu).

Sk 3pa3ok, HWKYE TPUBEACHO O(POPMIICHHS TUTYJIBHOTO JIMCTA KBaTi(hiKaI[iiHOT
poGotu. PazoM 3 THUM, CIiJ 3ayBaXUTH MOXJIIMBI JEsKI 3MIHM B O(OpMIIeHI

TUTYJIBHOTO JIUCTA MPO K1 CTYACHTH MalOTh OYTH TOB1IOMJICHI MTOTIEPEIHBO.
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«Relationship and differences of programs in physics and themes of the Junior Academy of
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Bukonana: 3q100yBauka qeHHOT (pOpMU HaBUAHHS

cHeniajJbHOCTI 104- di3uka Ta acTpOHOMIS
(xo1, Ha3Ba CIEIIATBLHOCTI)
OcsiTHs porpama di3uKa Ta ACTPOHOMIS
(Ha3Ba)

laiimapxu Onena PegopiBHa
(mpizBuIe, iM’s1, T0-0aTHKOBI 3100yBaya)

KepiBHUK m.¢.-M.H., npodecop Tonynbchkmii B. 4.
(HayKOBHH CTYITiHb, BUEHE 3BaHHS, IPI3BUIIE, HILlIAJIN) (migmuc)
Penenzenr n.d.-m.H., npodecop I'oxman O.P.
(HayKOBHI CTYIIiHb, BUCHE 3BaHHS, IPI3BHIIE, iHIIIaIN)

PexoMeH1I0BaHO 710 3aXUCTY: 3axumieno Ha 3acigandi EK Ne
[Iporokon 3acimanus kadeapu npotokos Ne  Bin : 20 p.
®di3uKu Ta aCTPOHOMIT
Ne BiJ ) .20 p. Orinka / /
(3a HarioHANBEHOKO mIKaNIOro /mkano ECTS/ 6amm)
3aBinyBau kadenpu T'onosa EK -
[onyascbkuii Bonogumup - BaIfCMaH Ime
(miammc) (mpi3BUIIIE, 1M51)

(mizmmc) (mpi3BHILE, 1M 5T)

Oneca 2023
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Kadenpa ¢dizuku Ta actpoHOMIT

(mmoBHa Ha3Ba Kadeapn)

KBagigikauiitna podora

Ha 37100yTTs CTYIIEHS BUIIO1 OCBITH « MaricTp»

«3B’A30K Ta BIIMIHHOCTI mporpam 3 Qi3MKH Ta TEMAaTHKH
MauJioi akaiemii HAyK YKpaiHm»

«Relationship and differences of programs in physics and themes of the Junior Academy of
Sciences of Ukraine»

Bukonana: 3100yBayuka IeHHOI (hOpMHU HAaBYAHHS
crnemiasibaocTi  105- IpuknamHa dhizuka Ta HaHOMATEPIAIHN
(xo1, Ha3Ba CIEIATBHOCTI)
OcBiTHS IporpamMa IIpuknaaHa ¢i3uka Ta HAaHOMaTepialn
(Ha3Ba)

Tlaiimapxku Onena PenopiBHa
(mpi3BuIIe, iM’s1, TO-0aTHKOBI 37100yBava)

KepiBHUK m.¢.-M.H., npodecop Tonynbchkmii B. 4.
(HayKOBHI CTYIIiHb, BUCHE 3BaHHS, IPI3BHUIIEC, 1HIITIaIIH) (Trirmc)
Penenzenr n.d.-m.H., npodecop Ioxman O.P.
(HayKOBHIA CTYIIiHB, BUCHE 3BaHHS, MIPi3BUILE, iHIIIAIN)

PexoMeH1I0BaHO 710 3aXUCTY: 3axumieno Ha 3acigandi EK Ne
[Iporokon 3acimanus kadeapu npotokos Ne  Bin : 20 p.
®di3uKu Ta aCTPOHOMIT
Ne BiJ ) .20 p. Orinka / /
(3a HarioHANBEHOKO mIKaNIOr0 /mkanor ECTS/ 6amm)
3aBinyBau kadenpu T'onosa EK -
[onyascbkuii Bonogumup - BaIfCMaH Ime
(miammc) (mpi3BUIIIE, 1M51)

(mizmmc) (mpi3BHILE, 1M 5T)

Oneca 2023
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4. 3MICT POBOTH

3MICT TOJalTh Ha ToYaTKy poOoTH (cTopiHka 2 pobOoTu). BiH MICTHUTH
HallMEHYBAaHHS Ta HOMEPH MOYATKOBUX CTOPIHOK BCTYITY, YCIX PO3JLIIB, MiAPO3ALIIB
(SKII0O BOHM MarOTh 3arojIOBOK), BHCHOBKIB, CIIUCKY BHUKOPHCTaHOI JTepaTypu Ta
JOMATKIB (SAKIIO BOHM €). TEeKCT 3MICTY IAPYKYIOTh MaJCHBKHUMHU JIiTepaMH (KpiM
MEPIINX BEIIMKAX Y KOKHOMY 3aroJIOBKY) 3 BUPIBHIOBAaHHSM 32 IIHUPHHOIO.

[Ipukinaz 3MicTy poOOTH, 1€ € PO3UTH Ta MiIPO3ALIN:

3MICT
BCTYIT 1ot 3
1. BupoliiyBaHHSI KPUCTAJIIB 3 PO3UMHIB TA PO3IIIABIB +...vvveisreeesreranreeeven s eveernnenns 3)
1.1. Oco6aMBOCTI BUTOTOBICHHS PO3YMHIB TA PO3IIABIB ....uuverreeneeeneneannnns 5
1.2. PexxuMu BUPOIITYBAHHS KPHUCTAIIIB ..'vvtnteenetenteennneentennneeneiiieneennenns 8

2. Orysin IessKuX TeOPETUIHUX JTOCHTIKEHb MPOIIECiB KpUCTai3aii

PO3UMHIB TA POBIIIABIB ...veevveeeireeasreesneeessneesnneessneeesnneesnneesnneesnneesnnneesnneesnes 12
3. MeToiu 1 MaTEPIATH TOCTIIIKCHHST ©vevvvveeesvreeessssrnesssteessssssesesssssnsssssseesssnssenes 15
4. OcoOIUBOCTI BUPOITYBAHUX KPHCTAIIIB . ...v'enesiurireesrreessiseresssnnessssnesesssssnenns 21
Pe3ysIbTaTH POOOTH TA BUCHOBKH . ....euuussenterireessteeeesastneessassseesssseeesssnneessssneess 27
CIHCOK BUKOPUCTAHUX JIFKEPCIT . .vvvenreenreennnnnmiiesieessneesnnessneesssnessnnessneesnns 29
JloaToK. 3pa3Ku KPUCTATIB 3 POZUMHIB ....everuvereiueieiireassieesireesseessseesssnesssneessnes 30

5. BUMOI'A 1O BCTYIIY

VY BecTyni MOBUHHO OyTH PO3KPUTO CYTHICTh 1 CTaH HayKOBOi mpobiemu, ado
3a/1a4i, 3a3Ha4eHo1 y Ha3B1 poboTu. TyT Tpeda chopmyiroBaTy MeTy poOOTH 1 3ajadli,
K1 HEOOX1THO BUPIIIATU JJIsi TOCSTHEHHS MOCTABICHOI METH, & TaKOXK MEPeiunuTh
BUKOPHUCTaH1 METOAM JOCTIIHKEHHS, 3MICTOBHO OOIPYHTOBYIOUH JIOLLIBHICTH BUOOPY

came Takux MeTojiB. HaBegemo mpukma BCTyIy.
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(3PA30K)

BCTYII

OcTaHHIM YacoM, Y 3B'A3KY 13 3pOCTaHHSM TEMITIB CIIOKMBAaHHS €HEPTii, MpoOJIeMH BILIUBY
MATHBHO-CHEPTETHYHOTO KOMILJICKCY Ha HAaBKOJUIIIHE CEpElOBHINE HAa0YyBAaIOTh MEPIIOPSTHE
3HaueHHs. OueBUIHO, 110 O€3 3HAYHOI 3MIHH BCi€l CTPYKTYPH MaJTUBHO-CHEPTE€TUYHOTO KOMILJIEKCY,
0e3 BKJIIOYCHHSI Y OanaHc 1 30UTbIIEHHS] YaCTKM HOBUX MOHOBIIOBAHUX JDKEPE CHEpTii, BUPIIIUTH
11l Tpo0JIeMHU HE BIACThCs. Y 3BSI3KY 3 IIUM JOCIIHKCHHS B PI3HUX 00JIACTAX CHEPreTUYHOI ramysi
Ha0yBalOTh HAJ3BUUYAIHY aKTYyaJIbHICTb. ..

HaiinaBHilMM MOHOBIIOBAHUM JDKEPEIIOM €Heprii € 6iomaca, BUpOOJICHA KHUBOIO MTPUPOIOLO.
VY €BpOIECHCHKOMY PETiOHI Jy)K€ IHTCHCHBHO HJC IMepexin BiJ TpaaulliiHUX MaJuB Ha(pTOBOro
MMOXOJKEHHS JI0 TIOHOBIItOBaHUX OiomanuB. [IpoTe icHye minuii psix mpooiieM, sKi He JT03BOJISIOThH
e(eKTUBHO EKCIUTyaTyBaTH JIBUTYHH BHYTPIIIHBOTO 3rOPSHHS MPH iX poOOoTi Ha Oiomanusi. OqHIEO
3 TakuxX IpodieM € Te, Mo TemIo(i3uyHl Ta PEOJIOTIUHI XapaKTEPUCTHKHW MaJUB Ha(QTOBOTrO
MMOXOJKCHHS 1 OlOMaJIMB BiAPI3HAIOTHCS OAMH Bia ogHOro. OYeBHUIHO, IO I BIAMIHHICTH Mae
MPU3BOAUTH JIO JICIIO 1HIIOTO MPOTIKaHHS MPOIIECIB CyMIllIOYTBOPEHHS, BUIIAPOBYBaHHs, 3aliMaHHs
1 TOpIHHS IMX TAJIMB Yy KaMmepax 3TOPSHHS, CIPOCKTOBAHUX JJIsi POOOTH Ha MIHEPATHLHOMY
IU3eIbHOMY ManuBi. Y 3B'A3Ky 3 MM Ha MEPIIOMY €Talli BaXJIMBUM 3aBJIaHHSAM € JOCITIIKEHHS
BIUTUBY Ha TEIUIO(I3UYHI XapaKTEPUCTHKH 1 MPOILECH 3aiiMaHHS JT00ABOK O10MaJMB 0 MOTOPHHX
MajauB HAQTOBOTO MOXOKEHHSI. ..

3Ba)kKal0OuM Ha MPAKTUYHY 3HAYUMICTH OilONaJMB SK O00'€KT JOCITIKEHHS, METOI JIaHOi
poOOTH € BHBUYEHHS TMpPOIIECY ClajaxyBaHHS IMOOJMHOKUX Kpamenb OionanuB. OCHOBHUMH
3aBJIaHHSAMH, SIK1 [IPU LIbOMY HEOOX1JHO BUPIIIUTHU, € HACTYIIHI:

— CTBOpPEHHS EeKCIIEPUMEHTAILHOTO CTEHIY MJis TMPOBEIEHHS OCHiIKEeHb MPOIIECIB
CHaJIaXyBaHHS MMOOIMHOKUX Kpareib PiAKUX MaJHB;

— BIAMpAIOBaHHS METOJIWKH BHMIPIOBAHHS TMEPiOJy 3aTPUMKU CHANaXyBaHHS MOOJIUHOKUX
Kpareib,

— BU3HAYEHHA NEPioAy 3aTPUMKH ClajlaXyBaHHs MMOOJWHOKUX Kparmelb 010MmaiuB MpH Pi3HUX

3HAYEHHSIX TEMIIEPATYPH HABKOJIHUIIIHEOTO CEPEIOBHIIA;

— TPOBEACHHS TMOPIBHAIBHOTO aHaJi3y pe3yNbTaTiB EKCIePUMEHTY 3 CHallaxyBaHHS

MMOOIMHOKHX Kparelb 010MaliuB Ta MiHEPATLHOTO JU3EILHOTO MaInBa.

Sk 00'eKT MOCHIJKEHHS BUKOPUCTOBYBajiocs Au3enbHe nainuBo ([T), panc-merunosuil edip

(PME) Ta ix cymimi 3 610eTaHOJIOM.

6. OCHOBHA YACTHUHA POBOTH

OcHOBHa YacTHHA POOOTH CKIIAAAETHCS 3 ACKIIBKOX PO3ALTIB (KOKHUN PO3IiI,
ab0 MesKi 3 HUX MOXYTh MaTd MIAPO3IIN, SKIIO 1€ HEOOXIAHO I Kpamioro
CIIPUIHATTS MaTepiaiy).

VY nepmmux poszaijgax MoJalTh OTJIS JIITEpaTypu 3a TEMOIO 1 BUOIp HANpPSIMKIB
nociipkeHHs. Ha3zBu  po3auliB MOBUHHI  0€3MOCEPEIHhO  BiIOOpakaTH OKpeMmi
aCTeKTH PO3TJISHYTOI HayKoBOI mpoOjemu abo 3amadi. B ormsimi mitepaTypu aBTOp

poOOTH OKpECITIOE OCHOBHI €Tamy PO3BUTKY HAYKOBOI JYMKH 32 CBOE€IO MPOOIEMOIO.

Ctucno, KpUTUYHO BUCBITIIIOIOYU POOOTH MONEPEIHUKIB, aBTOP MMOBUHEH HA3BaTH Ti
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NUTAHHS, M0 3IULIWINCH HEBUPIIIEHUMH, 1 BU3HAYUTH MICHE CBOET poOOTH Y

po3B’s3aHHI TIpoOIeMH. 3arajibHUH 00CAT OIVIsIAY JiTepaTypu, ik MPaBUJIO, He
noBuHeH nepesuiyBaTu 30-40 % 00csAry 0CHOBHOI YaCTHHH POOOTH.

VY HacTymHUX po3aiiax Tpeda pO3KPHUTH MOCHIIOBHICTh PO3B’ 3Ky 3a3HAYCHOT y
BCTYIIl MpoOiemMu abo 3amayl (BHKJAJ 3arajbHOi METOJUKH 1 OCHOBHMX METO/IIB
JOCIIKEHb, EKCIIEPUMEHTAIbHY a00 TEOPETHYHY YaCTHUHY, aHali3 1 y3arajbHEHHS
OTPUMAaHUX Y TPOIECI BUKOHAHHA POOOTH pe3ysibTaTiB 1 Take iHmie). Ha3Bu mmx
pPO3AUTIB TakK camo, SK 1 MEpUIOro, MOBUHHI OyTH KOHKPETHUMHM 1 BIIMOBIIATH
MaTepialy, IO pO3TsAaeThes. Bukmag  marepialry  OCHOBHOI  YacTHHH
M1AMOPSIKOBYIOTh MPOBIJIHIN 171€1, YITKO BU3HAYEHIA aBTOPOM Y BCTYIII.

Lmroctpamii (dhotorpadii, kpeciaeHHs, cxemu, rpadiku, aiarpamu) 1 TabIuIl
HEOOX1IHO TMoAaBaTh y poOOTI OE3MOCEepeIHhO B TEKCTI, 1€ BOHM 3TajJlaHl BIEPIIIE,
abo Ha HacTymHii ctopiuil. [lepea npuBeneHUM B TEKCTI PUCYHKOM (TaOJMIICIO), a
TAKOX TICIAS HUX, TMOBUHEH OYyTH MPOMYLIEHWHA OJMH IHTEpBaI. Po3MIIIyIOTh
UTrocTparii 1 TabnMIl CUMETPUYHO IOJAO0 OIYHMX TMOJIB CTOpiHKU. Tabnuio,
MaJIIOHOK a00 KPECJICHHsI, po3MipH sikoro Oibiie ¢popmary A4, BpaxoBYIOTh SIK OJTHY
CTOPIHKY 1 PO3MILLYIOTh y BIANOBIAHUX MICLSIX MIC]SA 3ragyBaHHS B TEKCTI abo y
J0/1aTKaxX.

KoxHa inrocTparlisi mOBUHHA MaT HyMEPAIIIO Ta 3aroJIOBOK, SKUHM JJIS KPAIIOTo

CHOPUUHSATTS 8UOLIAIOMb KYPCUBOM, HATIPUKITAL:

%o %
100}

N =

80|

60 | 3

40|

20}

T T T r
550 650 750 850 A, HM

Puc.3. 3anesxcnicmo koeghiyiecnmy 6i0busamHs ceimia y 6i0 008HCUHU XGULL A
3paskamu pizHux Koavopis: 1 — ocoemuti, 2 — uepeonuti, 3 — 3eneHut, 4 — 4opHutl
Ak npaBuao, y TEKCTI PO3MINIYIOTh MOCHJAHHS Ha UTIOCTPAIl0 Yy BHIJISII

BUpa3y y kpymmx ayxkax (Puc.3), abo «...sx 1e BuaHo 3 Puc.3», abo «... sk 11e
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nokasano Ha Puc.3».

Imtoctpanii maroTh OyTH TpeACTaBlIEHI Yy €JIEKTPOHHOMY BUTJISAl  (JJIs
3a0€3IMEeUCHHs] HAJIeKHOI SKOCTI KPECICHHs, CXeMHU, Tpadiku Ta aiarpaMu OakaHO
BUKOHYBaTH y BEKTOpHOMY ¢opmarti, a ¢ororpadii Ta MaIIOHKH — Y PaCTPOBOMY).
SAxicTh UTIOCTpAallii TOBUHHA 3a0€3MeUyBaTH 1X YiTKE BIITBOPECHHS.

LmrocTpartli HyMepyrOTh MOCTIOBHO B MeEXaX yciel poOOTH He3aJIeKHO Bij
HOMEpa po3aury abo momaTtky. Lmroctpamii i Tabmuill, sKi po3MIIlIEHI HA OKPEMHX
CTOpIHKaxX poOOTH, BKIIOUAIOTh JI0 3araJIbHOI HyMeparlii CTOPIHOK.

Tabmuui Ta miarpaMu TakoXX HyMEPYIOTh IMOCTIAOBHO B MeXax yciei poOoTu
HE3aJIeKHO Bl HOMepa po3nauty ado nomatky. KoskHa TaOnuisi MOBUHHA MAaTH
Ha3BY, Ky JPYKYIOTh MAJIMMHU JIIT€PAMU 1 BUJUISIOTH )KUPHUM HIPUDTOM.

[Ipu nepenoci yacTUHM TaOJIMIIl HA IHIY CTOPIHKY cioBo Tabmuus, ii Homep Ta
Ha3BYy BKa3ylOTh OJMH pa3 HaJ| MEPIIOI0 YACTUHO TabJIuIIl, HaJl IHIIMMU YaCTUHAMU
nuiryTh cioBa «lIpogoBkeHHs TaOiI....» 1 BKa3ylOTh HOMEp TaOJHIl, HAIPUKIIAI:
[TpomoBxeHHs Tabm.2.

Hpuxnax ogpopmiieHHs TaOIMII:

Tabmuis 2.
PesynbraTi po3paxyHKy Termio(hi3uIHUX BIACTUBOCTEH BYTJIEBOIHEBUX MATUB

(mm3enbre manuBo (IT), panc-metunosuit edip (PME), 6ioetanon (A))

AT PME A
['yctuna piauau
860 900 791
p, ke/m* (mpu T=293K)
[TuTOoMa TETIOEMHICTD PIAMHH
Cp» Kloic/ke - K (kan/2- 2pad) 1,800 (0,431) 1,670 (0,400) 2,399 (0,574) [14]
npu 7=293K
Kputnuna temneparypa 739,4 [15] 716,5 [17]
514,0 [19]
Ty, K 737,6 [16] 755 [18]
Kputnunuii THCK 1,9(19,37) [16]
1,236(12,6) [18 6,384(65,1) [14
P, MiTa(am) 2,3(23,45) [18] (120 18] 5D 14
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[IpomoBxeHHs Ta0I.2

T PME A
JluHaMivyHa B'S3KICTh apu 4,54-10° (4,54-10) 7,85-10°
[20]
w1 -c(nz) (npm T=288K) (54310 (5,43-10%) (7.8510%13)
421-10°(4,21-10°)
[21] npu 7=273K [14]
[IuToMa TerI0eMHICTh TapH 1,504 (0,360) [22] 1,415(0,339)

Cp, Klforc/iz - K (kan/z- 2pao) 1,363 (0,326) [16] | 1,252 (0,299) [16] npu T'=273K

npu 7=293K [14]
TennonpoBiHICTh HACHYEHOT 66,28-10*
napu 95,72:10™ (1,59:10°) [23] 148,62-10™
. - 5
}\,, Bnmi/m - K (KCIJZ/CM C Zpaa) (2’2910-5) [23] 64,3510‘4 (3,5610 ) [14]
npu 7=293K (1554'10_5) [24]

HeBenuki 1 HeckimaaHi (QopMyiu, M0 HE MalTh CaMOCTITHOTO 3HA4Y€HHS,
BIIMCYIOTh BCEPEIMHI PSJIKIB TEKCTY, a00 BUAUISIOTH 3 TEKCTY y OKpeMi pAIKH. Yci
BOXJIMBI PIBHSAHHSA 1 (opmynu Tpeba BUIAUISTH 3 TEKCTY Yy OKpeMi PSIKHA 1
HyMEpYBaTH, 3alMCYI0Ud HOMEpH (HOpPMYJ 3 TPaBOi CTOPOHU apKyIla B KPYTIUX

Ty>KKax, HalpUKJIaI;:

Wr =W, eXp(—E—_IB_‘J 3)
Sxuo piBHSHHS HE BMINIYETHCA B OAWH PSAIOK, MOTO CIiJ] MIEPEHECTH MICHs 3HaKa
piBHOCTI (=) abo micis 3HaKiB Ioc (+), MiHyC (—), MHOXKEHHS (X) abo mineHHs (:),
MOBTOPIOIOYM BKa3aHMM 3HAK y HOBOMY psiaky. Homep dopmynu npu ii nepeHeceHH1
BMIIIYIOTh HA PiBHI OCTAaHHBOTO PSI/IKA.

®opMynu B poOOTI (SKIIO iX OuIblIEe OAHIET) HYMEpPYIOTh Y MEXKax BCi€i poOOTH.
Sxmo poOoTa MICTUTH BEJIUKY KUIBKICTH (OpMYJ, iX HYMEpYIOTh, BKa3yl4Hl B
KPYTIuX Ty’KKax HOMep po3auty 1 Homep dopmynu. Hanpuknan, (3.8) — ¢popmyna 8
po3ainy 3 abo (/15.3) — dopmyna 3 Jlogarky b. Hymepysartu coaia nuiie i popmyiim,
Ha SIK1 € TIOBTOPHI MOCHJIAHHS B TEKCT1 pOOOTH.

[losicHeHHsI 3HAY€Hb CHMBOJIB 1 YHCIOBHUX KOe(]ilieHTIB Tpeba MOJaBaTH
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6e3nocepenHbo mig GOPMYIIOI0 B Tii MOCTIAOBHOCTI, B SIKiii BOHU JaHl y (OPMYIIL.

[Tepmmii psIOK OSICHEHHS TTOYMHAIOTH 31 CJIoBa ,,Jie” 0€3 ABOKPAIKH.

3aranpHe MpaBWIIO MYyHKTYyalli B TEKCTI 3 popMylamMu Take: popmyiia BXOAUTH
710 pEUYEHHS SIK MOTO PIBHOMpPABHUHN efeMeHT. Tomy B KiHIll (GopMyJT 1 B TEKCTI Mepes
HUMH PO3JIIOBI 3HAKM CTaBJATH BIAMOBIJHO JO MpaBWi MyHKTyallii. Po3maigoBumMu
3HaKaMHu MK (GopMyJsiaMH, KOTpl HIyTh OJTHA 32 OJHOIO 1 HE BIJOKPEMJIEHI TEKCTOM,

MOXXYTbh OyTH KoMa ab0 Kpamka 3 KOMO0 6e3mocepeIHb0 3a (hopMyJIoro 0 ii Homepa.

7. BUMOI'M 10 PO3J171Y «PE3YJIBTATU POBOTHU TA BUCHOBKMW»

Poznin PE3YJIBTATU POBOTHU TA BUCHOBKMU nouynHaioTh 3 KOPOTKOI
OI[IHKM CTaHy NMUTaHHSA. Jlai nepeniyyoTh oTpuMaHl y poOOTi pe3yiabTaTh, KOPOTKO
BKa3yI04YM METOJI BUPIIICHHS MOCTaBJICHOT y po0OTI HAyKOBOI Ipo0ieMu (3a1aui).

V BHCHOBKax HEOOXIJHO HAroJOCHTH Ha SKICHMX Ta KUIBKICHHUX ITOKa3HHKAaX
3100yTUX PE3yNbTaTiB, OOIPYHTYBATH 1X TOCTOBIPHICTh, BKA3aTH MOXJIMBI HAITPSIMKH
MOJAJIBIIUX JTOCIIPKEHb, a TAKOK BUKIJIACTH PEKOMEHIAIIIT IIOJI0 X BUKOPUCTAHHS.

VY 3akmoyHux ab03anmax BUCHOBKIB PEKOMEHIYETbCS HAJaTH TOCHIJIAHHS Ha
0COOHCTI HayKOB1 pOOOTH aBTOPA, IO CTOCYIOTHCS TEMHU PO3TIISTHYTOTO JTOCIIIKSHHS
(SIKIIIO TaKi €).

Hignue, a Takox npizBuIe Ta iHiniaJu aBTOpa po0OTH, NOBHHHI OyTH
nicas po3giny PE3YJIBTATU POBOTU TA BUCHOBKMU (nepen po3aijiom
CITUCOK BUKOPUCTAHUX JKEPEJ).

HaBogumo 3paszox odopmienns pozairy PE3YJIBTATHU POBOTU TA
BUCHOBKMN.

PE3YJIBTATU POBOTHU TA BUCHOBKHA

PobGota mpucBsueHa OCITIJKEHHIO OCOOJMBOCTEH Yy pPO3MOJUTL PI3HUX CKIAJ0BUX JTUCKY
lanakTtuku (razy Ta 3ip) y 3aJ€KHOCTI BiJ yacy Ta TaJaKTOLIEHTPUYHOI BIACTaHI, a TaKOX
0COOJIMBOCTEH Y PO3MOIUIL XIMIYHUX €JIEMEHTIB. 3HAUHUHN 1HTEpeC SBJISIE Ta30Ba CKIIAJOBA JUCKY
[NanakTvKKM, TpU JOCHIIKEHHI $KOi BpaxOBYBaBCS BIUIMB CHIPAJBHUX CTPYKTYp, a TaKOX
pamiaTbHUX Ta30BUX MOTOKIB.

Bynu orpuMaHi HacTyIHI pe3yIbTaTH:

1. IIpoBeneHnii aHATITUYHUNA 1 YUCENBHUIN aHa3 CHCTEMH AM(epeHLialbHUX PIBHSHB, IO
OMHUCYIOTh 3MIHM 3 TUIMHOM Yacy TYCTHHH PO3MOIUTY 3ip, rady 1 XIMIYHOTO CKJIagy B IUCKY
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[anakTuky. AHATITHYHUN PO3B’A30K BKAa3aHOI CUCTEMH IU(EPEHIIAIbHUX PIBHAHD € YHIKAJIbHHUM,
SIKUW paHillie B JIiTepaTypi HE 3yCTpidaBcsl.

2. BpaxoBaHuil BIUIMB CHipalbHOI CTPYKTYpH Ha HEOJHOPIAHUN pO3MOALT MaTepii
raJaKTUIHOTO JIUCKY.

3. IlokasaHo, 110 JOJAaTKOBUN BHECOK Y (DYHKIIIIO, IIIO XapaKTEPH3ye TEMI 30PEYTBOPEHHS B
nucky ["amakTUKy, 3HAYHO 3MIHIOE X1JI XIMIYHOI €BOJIIOIIT IUCKY 1 MPU3BOAMUTH JO HEPIBHOMIPHOTO
BUTJISIAY PaAiajbHOTO PO3MOJUTY BUIBHOTO Ta3zy y IUIOHMIMHI ['amakTWku (HAsBHICTH JIOKAJIBHUX
E€KCTPEMYMIB).

3 HaBeJCHUX peE3yIbTATIB MOXHAa 3pOOMTH BHUCHOBOK, IO BpaxyBaHHS OCOOIUBOCTEH
70 KpaIIoTo Y3TOJDKEHHS PEe3yJbTaTiB MOJENIOBAHHS 3 JaHUMH CIOCTEPE)KEHb T'YCTHHH ra3zy B
okoi CoHtis.

Pesynprati 3a3HaueHHMX JOCIHIHKEHB AONOBiNanucs Ha MixkHapoHil KoH(pepeHii Moroaux
BueHUX [21] Ta HaapyKoBaHi y 30ipHUKY [22].

[Terpenko 1.1

(ITixgmuc aBTOpa poboTH)

8. O®OPMJIEHHSA PO3 ALY
«CITMCOK BUKOPUCTAHMUX TZKEPEJI»

CnucoKk BUKOPUCTAaHUX JXKEPEN PO3MIILYIOTh MIiCis MIAOUCY aBTOpa poOOTH, IO
ctoith micias po3auty «PE3YJIBTATH POBOTHU TA BUCHOBKW». Lei crincok
Tpeba pO3TAIIOBYBATH Yy TIOPSIAKY HAaBEACHHS TMOCWIAHb Yy TEKCTI pPoOOTH.
Odopmnennst posainy cain 3aidcHioBaty 3riiHo CIIMCKY BUKOPUCTAHUX
JOKEPEJI 3 ypaxyBanusam HamionansHoro cranpapry Ykpainm JACTY
8302:2015:

https://msu.edu.ua/library/wp-content/uploads/2019/02/pryklady-oformlennja-

bibliohrafichnoho-opysu-zhidno-dstu-8302.pdf

9. O®OPMJIEHHA JOAATKIB

JlonaTku BBOASTH SIK CKJIAJOBY YAacTUHY POOOTH TUIBKM HpPH HEOOX1THOCTI,
posMimryroun ix micas po3aity CIIMCOK BUKOPUCTAHHUX TKEPEJIL. Jlo
JOMATKIB JOIILHO BKJIIOYATH JOMOMDKHHM Martepiajl, HEOOXITHUNA MJi1 TOBHOTH

CIOPUMHSATTS poOOTHU:

— TPOMIKHI MaTeMaTH4Hi T0BeJeHHs, (POPMYIH 1 PO3paxXyHKH;

— TabauIll JOTIOMDKHUX ITU(POBUX JTAHUX;

— MPOTOKOJIH 1 aKTH BUNPOOYBaHb, BIPOBAPKEHHS, PO3PAXYHKH €KOHOMIYHOTO €(eKTy;

— IHCTPYKIIIi 1 METOJMKH, ONUC AJITOPUTMIB 1 Mporpam BupimeHHs 3agad Ha EOM, ski
pOo3po0IIeHi B IpoIeci BUKOHAHHS pOOOTH;

— UTFOCTpAarlii JOMOMIXXHOTO XapaKkTepy.


https://msu.edu.ua/library/wp-content/uploads/2019/02/pryklady-oformlennja-bibliohrafichnoho-opysu-zhidno-dstu-8302.pdf
https://msu.edu.ua/library/wp-content/uploads/2019/02/pryklady-oformlennja-bibliohrafichnoho-opysu-zhidno-dstu-8302.pdf
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JlomaTku ¢y mo3HAaYaTH MOCTiAOBHO BETTMKHUMU JIITepaMu YKPATHCHKOI1 a0ETKH, 32 BUHATKOM
nitepI. €. 1, e. 11, O, Y, b, nanpuknan, Jomatok A, Jlomatoxk b i 1.1,

OauH 10AaTOK JIITEPOI0 HE MO3HAUYIOTh. KOXKHUN TONATOK MOBHHEH MAaTH CBil 3aroJIOBOK,
HAJPYKOBAaHUM MaJIMMH JITEpaMU 3 TEPIIOi BEJIHWKOI CHUMETPHYHO BIJHOCHO TEKCTY CTOPIHKH,
HANPHUKIIAT;

Honarok b. BusHayeHHsI KpUTHYHOI TeMIIEPATyPH
Ta THCKY BYIJIEBOIHEBUX MAJIUB

Honartok. IlepeJiik 10KyMeHTIB,
SIKi MOTPIiOHI 10 3axucTy KBaJdidikaniiHoi podoTH

=

KgBamidikariitna poOoTa B manepoBOMY BapiaHTi, HiANKCaHa aBTOPOM,
3aBiyBadueM Kadeapu Ta KEPiBHUKOM.

KBanigikariitna po6oTa B €IEKTpPOHHOMY BapIaHTI.

Biaryxk.

Penensis.

3aBaaHHs Ha KBali(ikaliiiHy poOoTy.

[lopanus kadenpu Ha kBamdikaiiiiHy poOoTy.

Jata npoTtokoity kadenpu NoBUHHA OyTH HE MI3HIIIE 3a JIBa TUXKHI J0

3aXUCTY.

8. JloBijaka mpo BiJICYTHICTh IUIAriaty.

9. [Nomanns npono3utlii kadeapu BIATHOCHO 0QOPMIICHHS AUTIOMA 3 BII3HAKOIO.

10. KoHBepT — KyTOUOK 17151 BKJIAJIEHHS BCIX IIUX JIOKYMEHTIB.

No ko



