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BCTYII

Maricrepcbka aucepTallis € KBajiikamiiHO poOOTOH Ha 3100yTTS
OCBITHBO-KBaJi(piKaIiifHOTO piBHSA «Marictp», fKa MICTUTh CYKYITHICTb
pe3yibTaTiB HAyKOBUX JIOCIIPKeHb, MAa€ BHYTPIIIHIO €IHICTb, 1 CBIIYUTH PO
T€, 1110 aBTOP BOJIOJIE€ CYYaCHUMHU METOJaMU 1 3JaTHUN CaMOCTIMHO MPOBOJAUTH
HAyKOB1 JIOCHI/UKEHHS Ha IIIJICTaBl OTPUMaHUX 3HaHb, yMIHb 1 JOCBIIY.
3aBIaHHSIM MariCTepchbkoi aucepTalilii Ha BIIMIHY BiJl JUIJIOMHOTO MPOEKTY
«crerjangicra» € He TMPOEKTyBaHHS (po3poOJieHHs]) MEBHOro 00’€KTa, a
0ocniodcen s TIEBHUX BIIACTUBOCTEH 00’ ekTa [1].

Tema Ta 3micT maucepTaliifHoi po6otu 3a crnemianbHicTiIoO 8.05050303
“O0J1agHaHHS JIICOBOI'O KOMIUIEKCY  MAarOTh BIANOBIAATH JaHIN CHEL1albHOCTI
1 OCHOBHUM HampsMKaM HaykoBoi poootu kadpeapu MAXHB.

MeTtonuuHi  pekoMeHJalii  CKJIaJeHl Ha OCHOBI  HOPMATHBHHUX

nokyMeHTiB HTYY «KIII» ta konmummasoro BAK Ykpainu [1-3].

1 META TA 3ABJIAHHSI MATICTEPCBHKOI IMCEPTAIII

BukoHaHHSI MaricTepchbKoi AUCepTallii € 3aKJIIOYHUM €TarioM MaricTepchbKoi
IIATOTOBKHU Ta Mac Ha MeTi [2]:

— CHCTEeMaTH3aIlilo, 3aKPIIJICHHs 1 MOTIMOJICHHS HAOyTHUX TEOPETUUYHUX
3HaHb 1 (pOpMyBaHHS YMiHb 3aCTOCYBaHHSl IIMX 3HaHb MiJ Yac BUPIIICHHS
KOHKPETHUX HAYKOBUX Ta MPUKIIATHUX 3aBJaHb;

— PO3BHTOK KOMIIETEHIII CaMOCTIMHOT HayKOBO-IOCHIAHOT poboTu i
OBOJIOAIHHS METOJIMKOK TEOPETHUYHHX, CKCIIEPUMEHTATBPHUX 1 HAyKOBO-
MPaKTHYHHUX JTOCTIIKCHb;

— HaOyTTsd KOMIETEHIIM cucTeMarh3alli OTPUMAHUX PE3YJbTATiB
JOCJII)KEeHb, (POPMYJIFOBAHHSI HOBUX BUCHOBKIB 1 MOJIOKEHB, HAOYTTS JOCBIY 1X

IMPpUIIOAHOTO 3aXHUCTY.



Maricrepcbka qucepraniss € HalBaKJIUBILIMM I1JICYMKOM MaricTepchbKoi
MiJTOTOBKH, Y 3B’ 3Ky 3 YUM 3MICT pOOOTH 1 PIBEHb ii 3aXHCTY BPAXOBYIOTHCS SIK
OJIMH 3 OCHOBHHUX KpUTEpIiB TIPU OIHIII SKOCTI peamizaimii BiIMOBIAHOI
OCBITHBO-TIPO(ECIHHOI TTporpamMu. 3a pe3yJbTaTaMd BHUKOHAHHS MaricTepChKoOi

nucepTailii Mmae OyTH HE MEHIIIE JBOX IMyOumikaIlii (o1Ha y (paXxOBHX BUJIAHHSX).

2 3ABJJAHHS HA MAT'ICTEPCBKY JUCEPTALIIO

3aBgaHHS Ha MariCTepChbKy IHUCEPTAIlil0 BUOUPAETHCS BIJMOBIIHO 0
OCHOBHUX HampsIMKIB HAyKOBOi poOoTH Kadeapu, a y pa3l BHUKOHAHHS
Maricrepchkoi aumcepTamii Ha 0a3i HAyKOBO MOCHITHUX IHCTUTYTIB, 3 SIKUMHU
JIIOTHh JIOTOBOPHU TIPO CIIBIPAIliO, JIFOUYMM yrojam. 3aBiaHHS (HOPMYITIOETHCS
HAayKOBUM KEPIBHUKOM 1 3aTBEP/KYEThHCS 3aBijyBaueM Kadeapu BiIIMOBIIHO JI0
nirounx HopMatuBHUX JTOKyMeHTIB HTYY «KIll» [1,2,4]. Takox HayKOBHii
KEpIBHUK PO3pO0JIsi€ IJIaH IMiJATOTOBKM MaricTpaHTa BIAMOBIIHO 10 BUMOT,
HaBeaeHUX B [1].

3pa3oK TUTYJIBHOTO apKyllla MariCTepChKOi AucepTallii HaBeICHWN B
nonatky A, 3pa3ok OJaHKy 3aBJaHHS Ha MariCTepchbKy JHCEpTalilo B

nonatky b, popma mnaHy miaroToBKM mMaricTpanta B A0AaTKy B.

3 CKJIAJl, CTPYKTYPA TA OBCAI'
MAT'ICTEPCBKOI JTMCEPTAIII

Maricrepcbka uceprallis CKJIaJa€eThCsl 3 BCTYITHOI Ta OCHOBHOI YacTHH, a
TaKoX goaatkis [1,2,4].

BcrynHna yacTuHa MICTUTH Taki CTPYKTYpHI €IE€MEHTH: OOKIaAWuHKY 1
TUTYJBbHUHI apKyll 1 3aBJaHHs, pedepaT, 3MICT, NEPETiK YMOBHUX MMO3HAYEHb,
CHUMBOJIIB, CKOPOYEHB 1 TEPMIHIB.

B ocHOBHIl 4acTHHI MaricTepchbkoi aucepraiii HEOOXITHO BHUKIIACTH

BIJIOMOCTI MpO O0’€KT Ta MpeAMET ITOCHIKEHHS, HEOOXiqHI Ta JOCTaTHI IS



PO3KpUTTS CyTi naHoi pobotu. [lpm 1bOMYy OCHOBHA yBara MNPUIUIIETHCS
HOBHU3HI poOoTH. Mae OyTH 3a3HAYE€HO TEBHHM PIBEHb HAYKOBOI HOBU3HU
OTPUMAHUX PE3YJIbTATIB.

Jlo momaTKiB MOXKYTh OyTH BKITIOUEHI:

—  JoAaTkKoBi UmrocTparltii abo TabmuIl;

—  MarepianM, Kl 4yepe3 BeJUKUH o0car abo ¢opmy MOAaHHS He
MO>KHA BKJIFOUUTH JIO OCHOBHO1 yacTuHU ((ororpadii, mpoMi>kHI MaTeMaTHUYHI
JTIOKa3H, PO3PAXyHKH; MPOTOKOJM BUIPOOYBAaHb; KOS TEXHIYHOTO 3aBIaHHS,
nporpaMu  poOIT, JOroBOpYy; IHCTPYKLII, METOJUKH, OIHUC pO3pOOJIECHUX
KOMIT IOTEpHUX MPOTpaM Ta iH.);

—  ONHC HOBOI amaparypu 1 IpUIAIiB, 10 BUKOPUCTOBYIOTHCS Mij Yac
NPOBEJCHHS €KCIIEPUMEHTY.

OpienToBHMI 00csar wmarictepcbkoi auceptarii 80-120 cropiHOK

dopmary A4.

4 BKA3IBKHU IO BUKOHAHHS CTPYKTYPHUX EJIEMEHTIB
MATICTEPCBHKOI JJUCEPTAIIIL

Marictepcbka nuceprauis (OpMYeTbCS BIANOBIIHO 10 PEKOMEHIAIl]
HaBeneHux [1-3]. Bumorm A0 BHKOHaHHS CTYPKYTPHUX  €JIEMEHTIB
MaricTepchbKoi AucepTallli HacTyIIHI:

Peghepam

Pedepar npusnaueHuii a1t 03HAMOMIICHHS 3 auceprarieto. BiH Mae Oytu
CTUCIHMM, 1H(QOPMATUBHUM 1 MICTUTU 1H(OpPMAILIIO, IO JI03BOJISIE PO3KPUTH
CyTHICTh aocmikeHHs. Pedepat oOcsrom 10 IBOX CTOPIHOK YKpPAiHCBKOIO Ta
1HO3eMHUMH (QHTJIHCHKOI0, (DPAHITY3bKOIO TOIIIO) MOBAMH MAa€ MICTUTH:

— BIJIOMOCTI MpO 00CsAT POoOOTH, KUIBKICTh 1IHOCTpalliii, TabJIullb, J0JATKIB,
JDKEpeT 3a MepeslikoM MOCUJIaHb;

— TeKCT pedepary;



— KJIFOYOBI CJIOBA.

3micm

3MicT Mae BiIOMBAaTH KOHKPETHHI MOETAHUN IJIaH peajizaiii poOoTH,
il CTpyKTypy. 3MICT MICTUTh HaliMEHYBaHHS T4 HOMEPH MMOYATKOBUX CTOPIHOK
yCIX pO3JLIIB, MIAPO3/A1IIB Ta MYHKTIB (SKIIO BOHU MalOTh 3ar0JIOBOK), 30KpEMa,
BCTYIy, BHCHOBKIB JI0 PO3JIJiB, 3arajJbHUX BHUCHOBKIB, JOJATKIB, CIIHUCKY

BUKOPHUCTAHO1 JIITEpATypH Ta 1H.

Ilepenik ymosHux no3Hauenv, CUMB01i8, CKOPOUEHb I MEPMIHIE

Axmo B aucepranii BxuTa creuudiyHa TEPMIHOJOTIA, a TaKoX
BUKOPHUCTAHO MAaJIOBIJIOMI CKOPOYEHHS, HOBI CMMBOJIY, MO3HAYEHHS TOIIO, TO
iXHIM mepestik Mo)ke OyTH MOJaHUM y AUCepTallli y BUTJISI OKPEMOT'O CIIUCKY.

[lepenik Tpeba ApyKyBaTH JBOMa KOJIOHKAMHM, Y SIKMX 3J11Ba 32 a0ETKOIO
HABOJSTh, HAIPUKIIAJI, CKOPOUEHHS, CIIpaBa — iXHIO JIETaIbHY PO3IIHU(GPOBKY.

Axmo B aucepranii cremiagbHI TEPMiHH, CKOPOYCHHS, CHMBOJIH,
MO3HAYEHHST TOIIO TMOBTOPIOIOTHCS MEHIIIE TPHhOX Pa3iB, MEPENiK HE CKIIAIal0Th,

a IXHE TIIyMau€HHS HaBOJSATh y TEKCTI IPH MEPUIOMY 3TalyBaHHI.

Ocnoena wacmuna
OcHOBHa 4YacTWHA JWcepTallii MICTUTh BCTYII, IMEBHY KUIBKICTH (3-5)
PO3/LIIB Ta BUCHOBKIB 13 HHMX, a TaK0X BUCHOBKH (3araiibhi). KoxxHuil po3min

MOYHUHAIOTH 13 HOBOT CTOPIHKH.

Beryn
Po3kpuBae CyTHICTB 1 cTaH HayKOBO1 ITpoOeMu (3aaa4i) Ta 11 3HAUYIIICTh,
NiJCTaBM 1 BUXIJHI AaHl JJi1 PO3pOOKH TeMH, OOIpyHTYBaHHS HEOOX1JHOCTI

IIPOBEJICHHS JTOCIIHKCHHS.



Jlami mnojaroTh 3arajbHy XapaKTepUCTUKY MAaricTepcbkoi poOOTH B

PEKOMEHI0BaHIM HI)KYE ITOCIIIOBHOCTI.

AKTYyaJIbHICTh TEMH

[InsxoM KPUTUYHOTO aHAIIi3y Ta MOPIBHSHHS 3 BIIIOMUMHU PO3B'sI3aHHAMHU
npoOiemMu (HayKoBOi 3ajayl) OOIPYHTOBYIOTH aKTYaJlbHICTh Ta JOLIJIBHICTb
po0OOTH JIst PO3BUTKY BIAMOBIIHOI raimy3l HAyKHA Y BUPOOHUIITBA, OCOOJIMBO HA
KOPHUCTh Y KpaiHHU.

BuCBITIEHHS aKTyaJbHOCTI HE NOBUHHO OyTH OaratociiBHUM. JlocUTb
KUTbKOMa PEUYCHHSIMU BHUCIIOBUTHU TOJIOBHE - CYTHICTh MpoOsieMu a00 HAYKOBOTO

3aB/IaHHS.

3B's130K PO0OTH 3 HAYKOBHUMH NMPOrpaMaMu, IJIAHAMH, TeMaMH

KopoTko BHKIagaloTh 3B'A30K BHOPAHOTO HAMPSMKY OCIIKCHb 3
IUIaHAMH OpraHi3ailii, J¢ BUKOHAaHAa po0OTa, a TaKOX 3 ramxy3eBuMu Ta (a0o0)
JIepKaBHUMHU TUIAaHAMU Ta MPOTPAMaAMH.

OO0OB 'SI3KOBO 3a3HayarOThb HOMEpPHU JEP’KABHOI peecTpalii HayKOBO-
JOCIITHUX poOiT, 6a30BUX JJIS MIATOTOBKHU Ta MOJAHHS IHCEPTAIiiHOT poOOTH,

a TAaKOX 1 POJIb aBTOpPa Y BUKOHAHHI [IMX HAYKOBO-JIOCTIHUX POOIT.

Merta i 3aga4i 10CJIII2KeHHA

@opMyIIOI0Th METYy poOOTH 1 3aj1ayl, fKI HEOOXIAHO BUPIIIUTH IS
JOCSITHEHHsI  TocTaBieHoi Metu. He cmig  ¢gopMmymoBatd  MeTy — sK
«JlocmipkenHs...», «BUBYEHHA...», TOMY IO II CJOBa BKa3ylTh Ha 3aci0
JOCSITHEHHSI METH, a HE HA CaMy METY.

06 'ekm 0ocnidxcenns - 1€ poIec ado ABUIIE, 10 TOPOIKYE MPOOIEMHY
CUTYaIlito 1 oOpaHe AJi1 BUBYCHHS.

IIpeomem OocniodiceHHs MICTUTBCS B MeKax 00'e€KTa.



OO0'exkT 1 mpeaMeT MOCHIKEHHS $K KaTeropii HayKOBOIO MPOLECY
CHIBBIJTHOCATHECSA MK COOOIO K 3arajibHe 1 4acTKoBe. B 00'eKkTi BUIUIAETHCS Ta
HOro yacTuHa, fika € MpeAMEeTOM AociikeHHs. Came Ha HbOTO CHpPSIMOBAaHA
OCHOBHA yBara JUCEPTAHTA, OCKUIHKHA TPEIMET JOCTIIKCHHS BH3HAYAE TEMY
JUCEPTAITHOT Mmpalli, ika BA3HAYAETHCS HA TUTYJILHOMY apKyIIIi sIK i Ha3Ba.

Memoou oOocnioxcenns. llonaoTh mnepenik BUKOPUCTAHUX METOMAIB
JOCIIJIKEHHS IJIs1 IOCSATHEHHS MOCTaBleHo1 B po0oTi Metu. [lepepaxoByBatu ix
Tpeba He BiJIPBAHO Bij 3MICTy poOOTH, a KOPOTKO Ta 3MICTOBHO BHU3HAYAIOYH,
M0 caMe [JOCHIKyBaJoCchb THM 4YHM THM MeTogoMm. lle macte 3mory

MEPECBITUUTHCS B JIOTTYHOCTI Ta IPUHHATHOCTI BUOOPY caMe IUX METO/IIB.

HaykoBa HOBU3HA 0J1ep:KaHUX Pe3yJIbTATIB

[TomaroTh KOPOTKY aHOTAIIl0 HOBUX HAYKOBHX IOJIOKEHb (pILIEHB),
3aMpoOINOHOBAaHUX 3/100yBaueM ocobucto. HeoOXigHO TMoKka3aTu BiAMIHHICTb
OJICp)KaHMX PE3YyJbTATIB BiJ BIJOMHUX paHIIIe, OMNHCATH CTYHiHb HOBHU3HH
(Bmepiie oiepxKaHo, YAOCKOHAIEHO, IICTAJIO0 MOAAIbIINNA PO3BUTOK).

KoxHe HayKOBE MOJOKEHHS YiTKO (DOPMYITIOIOTh, BiJOKPEMITFOIOUH HOTO
OCHOBHY CYTHICTb 1 30CE€pEIKYyI0ur OCOOJIMBY yBary Ha piBHI JOCSITHYTOI TIpH
oMy HOBU3HH. ChopMysIbOBaHE HAYKOBE ITOJIOKEHHS MOBHHHO YUTATHUCS i
CHpUMaTHUCS JIETKO 1 OJHO3HAYHO (0€3 HAarpoMa/KeHHs APIOHUX 1 TaKuX, IO
3aTEeMHIOIOTh WOTO CYTHICTb, J€TaJIed Ta YTOUHEHb). Y >KOAHOMY BHUIIAJKy HE
MO>KHA BIABATHUCS JI0 BUKJIATy HAYKOBOTO IMOJIOKEHHS Y BUTJISIAI aHOTAIII1, KOJIH
IIPOCTO KOHCTATYIOTh, III0 B IHUCEPTaIlii 3po0JeHO Te ¥ Te, a CYTHOCTI 1 HOBU3HH
MIOJIOKCHHS 13 HAIMMCAHOTO BUSBUTH HEMOXUITHBO. [1o1aHHS HAyKOBUX TIOJIOKCHb
y BUTJISI/II @HOTallll € HalOIbII PO3MOBCIOI)KEHOI0 MOMUIIKOIO 3/100yBaviB IpU
BUKJIJICHHI 3arajibHO1 XapaKTepUCTUKH POOOTH.

Jlo mporo MYHKTY HE MOKHA BKJIIOYATH ONKMC HOBUX TPUKIATHUX
(MpakTUYHMUX) PE3yNbTATIB, OTPUMAHUX Y BUIIAMlI CHOCOOIB, MPHUCTPOIB,

METOJUK, CXeM, aJIrOPUTMIB Ta T. iH. CIia 3aBXKIU PO3MEKOBYBATHU OJICprKaHI



HAyKOBI TIOJIOKEHHS 1 HOBI MPUKIAJHI pe3yJbTaTH, M0 BHUIUIUBAIOTH 3
TEOPETUYHOTO TOPOOKY IMCEPTAHTA.

VYci HaykoBl IOJIOKEHHS 3 YpaxyBaHHSM JOCSITHYTOIO HHUMH pIBHSA
HOBU3HHM € TEOPETUYHOI OCHOBOK ((PyHIaMEHTOM) BUPILIEHOI B AUCEpTaLii
HAyKOBOi1 3ajadi abo HaykoBoi mpoOnemu. Hacammepen 3a me 3m00yBaueBi

IPUCYIKY€EThCS HAYKOBHUM CTYIHb.

IIpakTH4yHe 3HAYEHHS OJleP:KaHUX pPe3yJIbTaTiB

B naucepranii, uio mMae TeopeTUYHE 3HAYEHHS, Tpeba MOAATH BIJIOMOCTI
PO HAYKOBE BUKOPHUCTAHHS PE3YJbTATIB JOCIHIKEHb a00 peKOMEHIAIl1 1010
iX BUKOPHUCTaHHS, a B JUCEpTallii, [0 Ma€ MPUKJIATHE 3HAYCHHS, - BIJOMOCTI
PO MPAKTUYHE 3aCTOCYBAHHS OJCPXKAHUX PE3yJIbTATIB a00 PEKOMEH/AIIIT 010
iX BUKOpUCTaHHs. Big3Hauaroun mpakTUUHY IIHHICTH OJIEPKAHUX PEe3YJIbTaTiB,
HEOOX1THO MmojaTH 1H(GOpPMAILIiI0 HIOJ0 CTYINEHS FOTOBHOCTI JO BUKOPHUCTAHHS
abo MacmTabiB BUKOpHCTaHHS. HeoOXigHO maTh KOPOTKI BIJOMOCTI IIOIO
BIIPOBAPKCHHS PE3YJIbTATIB JOCHIDKCHb 13 3a3HAUCHHSIM Ha3B OpraHizailii, B
SKUX 3I1MCHEeHa peanizaiis, QopMm peanmizaiii Ta PEKBI3UTIB BIAMOBIIHUX

JIOKYMCHTIB.

Oco0ucTnii BHECOK 3100yBaya

VY Bunajky BUKOPUCTAHHS B AUCEpTaIlli 11ei abo po3poOOK, 1110 HalekKaTh
CHiBaBTOpaM, Pa3oM 3 SIKUMU Oynu OIyOJIIKOBaHI HayKOBI mpaii, 37100yBay
MOBUHEH BII3HAYUTH 1ieH (akT y aucepraiiii Ta B aBTopedepati 3 000B'sI3KOBUM

3a3HAYEHHSIM KOHKPETHOTO OCOOMCTOr0 BHECKY B il Ipall abo po3poOKH.

Amnpobanis pe3yJbTaTiB AucepTamii
Bkasyerbcs, Ha gKkuxX HayKoBUX 3'13/71aX, KOH(EpeHIisX, CHMIIO31yMax,

Hapajax ONPUIIIOJHEHO Pe3yJIbTaTH JOCIIIKEHb, IO BKJIFOYEHI 0 TUCepTallii.
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IHyo6aikamii
Bka3ytoTp, y CKIIBKOX MOHOTrpadisix, CTaTTAX Yy HAyKOBHUX XypHaJlax,
30IpHUMKAX HAYKOBHMX Ipalb, MaTepiajiax 1 Te3ax KOH(epeHLi, aBTOPCHhKUX

CBIJIOITBAX OIMyOJIIKOBAH1 Pe3yJIbTaTH JUCEPTAIlii.

Po30inu oucepmauii

VY nmepmomy po3aijii Ha NIAIPYHTI OIJIALY JITEPATypH PO3KPUBAIOTh CTaH
HayKoBOi mpoOiemu (3amaui). CTUCHO, KPUTHUYHO BHUCBITIIOIYH POOOTH
MONEpPEAHUKIB, MAriCTPaHT MOBHUHEH 3a3HAYUTU Ti MUTAHHS, 1[0 3AJIAIIUAIIUCS
HEBUPIIICHUMU W, OTXE€, BU3HAYUTU CBOE MICLIE Y PO3B'SI3aHHI MPOOJIEMHU.
HeoOximHo 3akiHYMTH IIed PO3iid KOPOTKHUM PE3IOME CTOCOBHO JOIIIBHOCTI
IPOBENCHHS JOCIIKEHHS, OOIPYHTYBaHHAM BHUOOpY o0O0’€kTa 1 Mpeamera
JTOCITIDKeHHS, (OpMyIIIOBaHHSAM METH M 3aBAaHb JOCTIDKEHHS. 3arajlbHHM
o0car mepuioro po3jauly He MoBHUHEH mnepeBuiryBat 20 % o00cCsIry OCHOBHOI
YaCTUHU JIUCEpTAallii.

Y  napyromy  po3aili  IPOBOAMTBCA  TCOPETHYHE  BUPIMICHHS
chopMyIbOBaHOT  HAyKOBO-TEXHIYHOI mpoOiemMu, a came (HOPMYJIIOEThCS
¢izuuHa MOJenb Mmpouecy, Ha ii OCHOBI pO3pOOsETbCS MaTeMaTHYHA MOJENb
IpolLIeCy, Y BUMIISIAL CUCTEMU JU(EPEHIIINHUX PIBHAHD 3 TPAHUYHUMH YMOBaMHU.
HaBoauThcss aHamITUUHUN YU YUCIOBUU PO3B’SI30K MaTEMAaTUYHOI MOJENI.
Po3nin HeoOXiqHO 3aBEpIIMNTH BUCHOBKAMH 3 aHAIII30M OTPUMAHUX PE3yJIbTaTiB.

Y TperboMy PpoO3aidi ONHCYETHCS EKCIMEPUMEHTAIbHI JTOCTIIHKEHHS
po3rsiAyBaHoro mponecy. HeoOXigHO HaBecTM METOAMKY MPOBEICHHS
EKCIIEPUMEHTAIBHUX JIOCII/I)KEHb, HABECTU CXEMY Ta OIKC €KCIEPUMEHTAIbHOI
YCTAHOBKHU (CTEHJY), Ta pe3yJbTaTh OOpPOOKH E€KCIEPUMEHTAIbHUX JTaHUX (K
MPaBWIIO y BUTIISAAI TpadikiB, a TAKOX €MITIPUYHUX 3aJEKHOCTAX) Ta iX aHai3.

HaiiBaxnuBimuM  pe3yibTaTOM  aHaji3y eKCIEPUMEHTAIbHUX JIAHUX €
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NOPIBHSHHS ~ pe3yJibTaTiB  JOCHIJIB 3  pe3yjbTaTaMHM  MaTEMaTUYHOIO
MO/JICTIOBAaHHS, 3@ SIKUMU POOUTHCS BUCHOBOK MPO aJI€KBaTHICTh MaTEMaTHYHOI
MOJIEI.

VY 4YerBepTOMY PpO31iJii HABOJATHCS PEKOMEHIAII IIOJ0 MPAKTUYHOTO
3aCTOCYBaHHS PE3YyJIbTATIB JOCIIKEHb. BOHM MOXyTh OyTH MpeACTaBiCHI y
BUTJIAZI BIOCKOHAJIEHOI METOJUKM PO3PAaXyHKY TMapaMeTpiB TpoOIecy Y
amapaTy Juis HOro TMpOBEACHHA, a TaKOX Yy PEKOMEHJAIIsAX II0JI0
BJIOCKOHAJICHHS] KOHCTPYKIII1 anapara.

3a HEoOXiIHOCTI A0 AucepTamii MOXyTh OyTH BKIIOYEHI JOIATKOBI
PO3ILIIH.

MiX CTpYKTYpHUMH 4YacTHHAMH pPOOOTH TIOBHHEH MPOCTEKYBATHUCA
YITKUH JIOTTYHUHN 3B'SI30K, TOOTO PO3AUIM MalOTh OyTH MOB’si3aHI MIXK CO00I0 i
MOYUHATUCS 3 KOPOTKOTO OIKCY MUTaHb, IO PO3KPUBAIOTHCS Y TaHOMY PO3IiTi
B IXHBOMY B32€MO3B'SI3KY 3 MONEPETHIMHU i HACTYTHIUMH PO3/A1IaMHU.

HampukiHili KOXHOTO po3auTy 000B’sS3KOBO (HOPMYJIOIOTh BUCHOBKH 31
CTUCJIMM BUKJIQJIEHHSM HAYKOBHX 1 MPAKTHUYHUX PE3YJbTATIB TIET YACTHHU
JTOCHIDKeHHS, 10 Oyna po3misiHyTa B poO3AuTl. Y BHUCHOBKax HE Clif
nepeKasyBaTu Te, o 0ysio 3po0JIeHO B po3/iii, a chOpMYITIOBATH, IO 13 I[LOTO

BUIIJIUBAcE.

Bucnoeku

BHCHOBKM € 3aBeplIalibHOIO U OCOOJIMBO BAXJIMBOK YAaCTUHOKO
MaricTepchkoi  AuWcepramii, 10 Ma€ MPOJAEMOHCTPYBAaTH  PE3yJIbTATH
JOCJIKEHHS, CTYIIHb pealli3allii MOCTaBJICeHOI METH Ta 3aBllaHb. ¥ BUCHOBKax
IPOBOJUTHCS CHHTE3 YCIX OTPUMAHUX pE3YyJbTaTIB JOCHPKEHHS Ta IXHE
CIIBBIAHOIIEHHS 13 3araJIbHOI0 METOI0 ¥ 3aBJaHHSAMU aucepTallii. Bukianaooth
HANOUIbII BAXKJIMBI HAyKOBI Ta MPaKTUYHI Pe3yJIbTaTH, OJEpXkaHl B JUCEpPTallii,
K1 TIOBUHHI MICTUTH (hOpPMYJTIOBaHHS PO3B'sI3aHOT HAYKOBO1 MpobiemMu (3amayi),

il 3HAYeHHS U1 HAyKM ¥ TPaKTUKU. Y BHUCHOBKAaX HEOOXIJHO aKIEHTYBaTH
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yBary Ha SKICHUX Ta KUIBKICHUX [IOKa3HUKax 3000yTHUX pe3yibTarTiB,
oOTpyHTYBaTH iX 1OCTOBiIpHICTh. [lani hopMys 00T BUCHOBKH Ta PEKOMEH 1aIli{
1010 HAYKOBOI'O Ta MPAKTUYHOTO BUKOPUCTAHHS 3/100yTHUX pe3yJIbTaTiB.
BucHoBku Kpamie mogatT y BUIJISAI TOCHIJOBHO MPOHYMEPOBAHUX
a63ariB. [Ipuyomy koxeH ab3all Mae MICTUTH OKPEMHUH JIOTIYHO 3aBEPIICHUN

BHCHOBOK UM PEKOMEHAAIIIIO.

Cnucoxk eukopucmanux 0xcepen

Crucok BHKOPHUCTAHUX JIKEPEN CHiJl PO3MILIYBaTH B MOPSJAKY IOSBU
MOCHWJIaHb Yy TeKCTi. bibmiorpadiunuii onmuc IKepen CKIaaioTh BIAMOBIIHO 10
YUHHUX  CTaHAapTiB 13  Oi10mi0TeYHOi  Ta  BUAABHUYOI  CIPABU
(ACTY I'OCT 7.1:2006). 3pa3ox oQOpMIIEHHS CHUCKY BHKOPUCTAHUX KEpe
HaBeieHO B [3]. KoxkHe mxeperno, o BKIYEHO 10 CIIUCKY, Ma€e OyTH BIIOUTO B

TEKCT1 JUcepTallii.

/ooamku (3a HeobOXiOHOCHI)

3a HEOOXIZHOCTI JO JOJATKIB JOILILHO BKIIOYATH JTOHMOMIKHHM
Marepiajl, HeOOX1THUH IS ITOBHOTH CIPUHHSATTS JTUCEPTAIii:

- JOATKOBI (JIOBIIHMKOBI) 1IrOCTpallii abo Tadmuili;

- MmaTepiaiy, fKi 4yepe3 BeNUKHA o0car abo Qopmy momaHHS He
MOHa BKJIFOYHUTH JI0 OCHOBHOT YacTHHU ((hOTO3HIMKH, MPOMIKHI MaTEMaTH4HI
JOKa3H, PO3PAXyHKH, TPOTOKOIN BUTPOOYBAHb);

- KOIT1i TEXHIYHOTO 3aBJaHHs, JOTOBOPIB Ta MPOrpamMu pooiT;

- OMKC AITOPUTMIB 1 JIMCTUHTHU MpOrpam, Mo po3poOieHi B Impoueci
BUKOHAHHSI IUCEPTALIHOT pOOOTH;

- OTIMC HOBOI anmapaTypy ¥ NpuiaiiB, 0 BUKOPUCTOBYIOTHCS ITiJ1 Yac
IPOBEICHHS €KCIIEPUMEHTY, IHCTPYKIUIi i METOAMKU;

- KOIIi JOKyMEHTIB, OKpEMi BUTATH 3 TTOJIOKEHB (IHCTPYKIIiil) TOIIO.
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5 PEKOMEHJIAIIIL 1O BUKOHAHHSI TEKCTOBOI YACTUHHA
MATICTEPCBHKOI JUCEPTALIL

5.1 Bumoru 10 popmaTyBaHHS MaricrepcbKoi qucepramii

Texcr mucepratii po3AUIAIOTE HA PO3AUIM 1 TMIAPO3ILIH, BIAMOBIIHO 10
3MICTY.

Po3ninm noBUHHI MaTu MOPSIIKOBI HOMEPU B MEXKAX yChOI'O JTIOKYMEHTa
(dacTrHM), TTO3HAUCH1 apaOChkuMU mudpamMu 3 Kpankor. [1igpo3niiv moBUHHI
MaTH HyMEpAILlil0 B MEXKax KOKHOro po3ainy. Homepu miapo3aiiiB cKilaJjatoThCs
3 HOMEPIB PO3ALTIB ab0 MiAPO3aiTy, pO3IIIEHUX Kparnkow. Hampukiaii Homepa
MIIPO3JLTy Kpamka HE CTaBUThbCA. Po3nuiu, sSK 1 MIAPO3IIIH, MOXYTh
CKJIaZJaTUCS 3 JEKUIBKOX ITyHKTIB.

HaiimenyBaHHsT po3/i1iB NMOBHMHHI OyTH KOpOTKMMH. HaiimeHnyBaHHS
PO3UTIB MOCEPE/IMHI CTOPIHKU BEJIMKUMU JITEPAMH, a MIAPO3/ILIIIB 3aIUCYIOTh Y
BUTJISI/II 3arOJIOBKIB 3 a03aIy MPOMUCHUMH JTepaMu (OKPIM MEPIIOi BEIUKOI
jJitepu). BuKoOpucTaHHs KypcHOro Ta  HamiBXUpHOro (opmaTyBaHHS,
MiJKPECICHHS Ta TEPEHOCH CJiB y 3arojloBKax HE MOMycKaloTbhbes. Kpamky
HANPUKIHII 3aroJioBKa HE CTaBIATh. SIKIIO 3arojlOBOK CKJIAJA€THCS 3 JBOX
peyeHb, iX pO3AUIAIOTh KpanKow. Po3TaioByBaTi Ha3By po3aLLy, MIIPO3ILTY Ta
TEKCTY Ha PI3HUX CTOpPIHKaX 3a00POHSETHCS.

BiacTane Mix 3aroJiIoBKOM po3/iiay abo MiaApo3auTy 1 TeKCTOM NMOBHHHA
Oytu y 3 iHTepBasid. Bincranp MK 3arosioBKamu po3auly 1 miapo3guty — 1,5
iHTepBany. KoxeH po3ain MosICHIOBAIbHOT 3alTUCKHA TTOYMHAIOTH 3 HOBOTO JICTA
(cTopinku). Bijgcranbs MK MOMEpeIHIM MAPO3A1IOM Ta HACTYITHUM 3ar0JI0BKOM

H1pO3AUTy NOBHHHA OyTH 3 IHTEpBaJU.
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ITpuxnan opopmileHHS 3ar0JI0BKY:

1 CTAH IMTAHHA TA 3AJAYI JOCILIKEHHSA

1.1 Cran Ta npo6;1eMu BOJHUX pecypciB

Hywmepaiiiss cTopiHOK MOBMHHAa OyTHM HACKpi3Ha MJisi BCIET 3alUCKH,

BKJIIOYar0O4u JO0JaTKH.

5.2 BukJjaa TeKcTy MaricrepcbKoi Jucepranii

[loBHe HaliMeHyBaHHA 00 €KTYy JOCHIJKEHHS  (JOCTIIKYBaHOIO
IpolLecy) Ha TUTYJbHOMY JIMCTI, B OCHOBHOMY HAalUCl 1 OpU NEPLIOMY
3raJyBaHHl B TEKCT1 JOKyMEHTa IMOBUHHE OYTH OJHAKOBHM 3 HallMEHYBaHHSM
Horo ycix IHIMX JOKyMeHTax. HaliMeHyBaHHs, 1110 HaBOJSATHCS B TEKCTI

JUCEpTAIii 1 Ha UTFOCTpallisiX, TOBUHHI OYyTHU OJTHAKOBUMHU.

5.3 Bumoru 10 0(popMIIeHHSI TEKCTY MaricTepCchKOI AucepTaIrii

TexkcToBl JOKYMEHTH BHUKOHYIOTHCA 3a JOMOMOTOI KOMIT FOTEPHOI
TEeXHIKH Ha jucrax ¢opmary A4, B pa3i norpedbu (g cxem, TaOauLpb)
nomyckaetrbest popmat A3. TekcT apyKyeTbcs Ha OJHOMY OOl apKylla 4epes
niBTopa iHTepBaiu, mpudt — Times New Roman 14 nr.

Pamku Ta OCHOBHMI HaIMC B TUCEPTAIlii — BiJICYTHI.

Biacranp BiJ rpaHUIlb apKyIly 10 TPAHUIlb TEKCTY MOTPIOHO 3aJIMIIATH:
Ha [0YaTKy Ta HANPUKIHII PAJKIB HE MeHII 3 MM. BijacTanp BiJ BEpXHBOro abo
HIDKHBOTO PSZIKAa TEKCTY /10 BEPXHbOI Ta TPaHUIll apKylla MOBHHHE OyTH He
MeHI 10 Mm.

A03any B TEKCTI NOYUHAKOTH BIACTYNOM, PIBHUM 15...17 MM.
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[Tomunku, omnucku 1 rpadiyHl HETOYHOCTI, BHUSBIEHI B IIpoleci
BUKOHAHHS TEKCTOBOTO JOKYMEHTA, JOIYCKAEThCS BUIPABIATH IiTUUIICHHIM
abo 3adapOboByBaHHsAM Oi10r0 (apOoO0 1 HAHECEHHSIM Ha 1€ XK MiCIe
BUIIPABICHOTO TEKCTy (Tpadiku) 4YOPHOK PYYKO0 ab0 BKICIOBAHHSIM
PO3ApYKOBaHUX (PPArMEHTIB TEKCTY.

VIIKOMKEHHSI apKyIlliB TEKCTOBUX JOKYMEHTIB, MOMapKu 1 CIIIU HE
IIJTKOM BUJTYYEHOTO TEKCTY (rpadiki) HE TOMYCKAIOThCS.

[Ipyn aHami3i craHy HayKoBOi IpoOjeMH HEOOXITHO IpoaHaTi3yBaTH
pe3yabTaTu, OTPUMAaH1 1HIIUMU JTociaigHukamu. [Ipu oMy HEOOXiTHO JaBaTH
MOCWJIAHHS Ha JKEpeno, 3 sKoro B3sATo iHdopmarlito. [locunanas moTpiOHO
JaBaTu Iepej] BUKOPUCTAHHSM 3all03MYEHOr0 MaTtepiany ado B KIiHI[ LUTaTH y

KBaJPAaTHUX JyXKKax.

[Tpuknaa: IlutanHs MOJENIOBaHHS IMpoliecy 3a0pyJHEHHS MOBEPXHI

MeMOpaH BUKJIaJIeHO B poboTi [12].

Yci ¢opmynu, HyMepyloTh apaObCbKUMH HHPpaMud B MeXax pPO3JILIY.
Homep dopmynu cknagaerbcsi 3 HOMEpa pO3IUTY 1 MOPSIKOBOTO HOMEpPA
dbopmysu B TaHOMY PO3[ILJi, PO3AUIEHUX Kpankorw. Homep Bka3yroTh 13 MpaBoi
CTOPOHU JIMCTa Ha PiBHI GOPMYJIH B KPYIJIHX IyXKax. DopMyia 3HAXOIUTHCS
nocepeanHl psaaka. MDKCTpoUHHN BincTyn mepes ¢GopMmyJioro Ta Ticis Hel
pOOUTHCS Y pO3MIpi OHOTO PAJIKA.

[Tpukian:

dakTop pO3NOJUICHHS PIIWHUA MO MOBEPXHI YACTUHKM MO>KHA BU3HAYUTHU
3a gpopmymoro [20]:
0 = 6(V,+V,)
k[(d)' -, -2, |

1e k — eKCIepUMEHTANbHUN KOe(Dilli€HT;

(1.5)
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d, — JlaMeTp 3BOJIOYKEHOT YACTUHKHU;

l,yy —MiHIMaJIbHA TOBIIMHA MIAPY PiZMHU HA TIOBEPXHi YACTHHKH.

Y Bumanky, koiud y (opMyidy IiJICTaBISIETBCS 3HAYCHHS, BOHA HE
HYMEPYEThCSI.
[Ipuknan:
JInsi BU3HAUYCHHS 1HTEHCHUBHOCTI TEIIOBIJIBOJY BiJl MCEBAO3PIIHKEHOTO
mapy 10 OAMHUYHOI YacTKU cKopuctaemocs dopmyiorw 3adbpoacekoro C.C.

JUTSL pO3paxyHKy KoeilieHTa KOHBEKTUBHO-KOHIYKTHBHOI TETUTIOBIa4i:

O =35.8-py > A >-d, >0 =35.8-130%%(4.8-10 7*)**-(4.5-107) % = 109 B1/(M°K),

1e p, — TycThHa Matepiany, p, =130 kr/m’;
A, — TEIIOMPOBIAHICTh Tra3y, ICEBAO3PIHKYIOUOro Iap YaCTUHOK
cuomiry, A, = 4,810 2 Br/m-K;

d, - CKBIBAJICHTHHH JiaMeTp 9acTOK cuomnopy, d, = 4,5 107 .

[TocunanHs B TEKCTI HA HOMEP (HOPMYIIH MOAAIOTH Y TyKKaX.
[Ipukian 3:
"...B hopmymi (4.12)".

ImrocTpanii MOBMHHI PO3TAIIOBYBATUCA 1O TEKCTY MOSCHIOBAIBHOI
3alMCKU SIKHAMOMMXK4e 110 BIAMOBIAHUX YacTUH TeKcTy. Bci iumocTparii
HYMEpPYIOTh Yy Mexax po3auty apabcbkumu mudpamu. Homep imrocrtparrii
CKJIaJIa€ThCS 3 HOMEpa PO3ALTY 1 OPSAKOBOIO HOMEpa LIIOCTpaIlii, pO3aUICHUX
KpAaIKo¥0, IMiCIIsI HOMEPY Kparka HE CTaBUThCA.

[lepen imrocTpalriel0 B TEKCTI TOBHHHE OyTH IIOCIAaHHS Ha IO

UTIOCTpAIIiTO.
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LmtocTpanii MaroTh HallMeHyBaHHS 1, NMPU HEOOXIAHOCTI, MOSICHIOKOUI
naHi (TekcT i MaaroHKaMH). [ToscHIOIY1 JaH1 TOMIMIAKOTH 1T LTI0CTpaIliero. 3
HACTYITHOT'O PsJIKa PO3MIILLYEThCS HOMEP PUCYHKY Ta HOTO HAlIMEHYBaHHSI.
[Ipuknan:

Bapiant nquckoBoro gucnepraropa 300paxkeHo Ha pucynky 1.11 [18].

i /
e

1 — marpy6ok; 2 — kpuiika; 3 — oTBopH; 4 — pebpa XKOPCTKOCTI; 5 —
KOHIYHMH TUCK; 6 — HUKHIN TUCK; 7 — BEpXHINA TUCK
I — Iomaua pigkoi da3u

Pucynok 1.11 — JIuckoBuii po3nuntoBad [ 18]

BaxymBoro (opMoro 1TIOCTpAaTMBHUX MaTrepialiiB B  MariCTepchbKiit
mucepranii € rpadiku. Y Burisal rpadikiB HEOOXITHO MPEACTaBIATH
pe3yibTaTH  eKCIEPUMEHTATbHUX  JIOCHIKEHb, TOPIBHSHHSA PE3YJIbTATiB
eKCIIEPUMEHTIB 3 PO3PaXyHKaMH 332 MATEMAaTUYHIUMH MOJEIISIMU TOIIO.

Bcei rpagiku BiTHOCSATBHCS MO0 PUCYHKIB 1 HyMEpPYIOThCS TaK caMo, 5K 1
pucynku. Oci rpadikiB 000B’s3k0Ba MOBUHHI Oyt mianucani. Ilignuc ocei

rpadikiB BKJIIOYA€E MO3HAYECHHS (PI3UYHOI BEJIMYMHHU Ta 1l PO3MIPHOCTI.

17



Po3MipHICTh HE NPOCTABIAETHCA JUIIE Yy BUIMAAKY O€3pO3MIPHUX BEJTUYMH,
Hanpukiaaa kputepiiB moaidonocti. [llkana oceit mae Oyt PiBHOMIPHOIO, TOOTO
OCHOBHI 1 JI0JIATKOBI TOJUIKH TI0 BCi# JIOBXXKHMHI OC1 TTIOBUHHI OyTH OJTHAKOBUMH.
[Tounnatn mkamy 3 Toukn 0 HEOOOB’SA3KOBO. 3aJMINATH IOPOXKHI MICLS Ha
rpadikax He OaxaHo. SIKIO B OAHINA cHCTeMi KOOpPAWMHAT HAHECCHO JEKIJIbKa
KPUBHX YU PE3YyJIbTATIB BUMIPIOBAHHS 3a PI3HUX YMOB, HEOOXiJHO HaJaBaTH Ha
noJii rpadiky po3mudpyBaHHs MO3HAYEHD (TaK 3BAHY «JIETCHIIY> ).

[Tpukian ohpopmienHs rpadika:

30

25

o
L-] 20 ¢
g 4 HUI 3a dopmynoro (2.51)
E 15 Pal WEKAL
oy <~ EKOY
=
=
10 UM
ﬁ Pad

0 0,002 0,004 0,006 0,008 0,01 0,012

MpoayKTUBHICTb, Kr/c

Pucynok 3.6 — [linBuILIeHHS TeMIepaTypy po3ILIaBy MpU PI3HUX CXemax

eKCTpy3ii

Jlnst onucaHHS MPOLIECIB XIMIYHOT TE€XHOJIOTTI 4acTO BUKOPHCTOBYIOTh
CTENIEHEBI 3aJIEKHOCTI, OCOOIMBO KpuTEpianbHi piBHSAHHA. Taki 3alexXHOCTI
JOLIIBHO MO/IABATH B JIOTapU(PMIYHUX KOOPAUHATAX.

[Tpuknaz rpadika B norapudmivniil cicTemMi KOOpIUHAT:
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PucyHnok 3.6 — Anpokcumariisi pe3yJibTaTiB €eKCIEPUMEHTIB

MacuBu 1uudpoBux JaHuUX (EKCIEPUMEHTAJbHI JaHl, pPe3yJIbTaTu
OaraToBapiaHTHUX  pO3paxyHKiB, TOPIBHSUIBHI ~ XapakTEPUCTHUKUA  1HIIUX
JTOCIIDKEHb TOIIO), SK MPaBWIO MPEICTABISIOTh y BUIJIAAI TaOMHIb. YcCi
TaOIUIl HyMEpPYIOTh y MeXax po3aiury apadcekumu nudpamu. Homep Tabmuri
CKJIaJIA€ThCS 3 PO3ALTY 1 MOPSAKOBOrO HOMEpa TaOJMIll, PO3IUICHUX KPAaIKO.
Han niBuM BepxHiM KyTOM Tabiuill omimaoTs Hanmuc "Tabnuis" 13 BKa3iBKOIO
HoMepa Tabmumi, Hampukiaan: "Tabmums 4.1". TaOauili TOBHHHI MAaTH
3arOJIOBKH, SKI PO3MINIYEThCA MICHs HOMepa Talnuill uepe3 tupe. Ha Bci
TaOMUIIl MOBUHHI OyTHM TMOCHJIAaHHS B TEKCTI, MPUYOMY MOCHJIAHHS IMOBUHHI
3ycTpiyatucs pasime, HiX cama Ttabmuns. ['pady ,,Homep mo mopsaky
BKJIFOUYATH JI0 TabJIUIll 3a00pOHEHO.

IIpuknan:

PesynbTaTu gociniaiB 3anuiiemo 10 Taommii 4.1.
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Tabnuus 4.2— Pe3yabTaTh €KCIIEPUMEHTIB

I'yctuna, xr/ M° Yac, ¢ Maca, kr
1025 35 180
1035 45 195
1045 55 200
1055 65 205
1065 75 210

Skmo Tabnuis HE TMOMIIIAETBCA HA OJHINM CTOpIHI, i1 MOXKHA
IPOJIOBXKUTH Ha HACTYIHIM, MPOyOJIFOBAaBIIM 3ar0oJIOBKM CTOBMYMKIB TaOJIHII
a00 BHKOpHCTABIIM HyMepallilo CTOBMYHKIB. [Ipu mpoMy moTpiOHO Hax JIiBUM
KyTOM BKazaTu «IIpo1oBkeHHS TaOIuIli ... ».

[Ipy HasIBHOCTI B MOSICHIOBAJIbHIM 3amMCIl JOAATKIB iX BUKOHYIOTh Ha
apkymax ¢opmary A4. JlogaTok HyMepyrOTh YKpaiHCBKUMH JIITEpaMH Ha
MepIIoOMY apKyIil J0JaTKy, 3a BUHATKOM Jitep €, 3, 1, I, I71, O, Y, b. Koxuui
J0JIaTOK PO3MOYUHAETHCA 3 HOBOI CTOPIHKHU MTOCEPEINHI TEKCTY CJIOBOM JI0AATOK
3 BKa3IBKOIO HOMepa J0AaTky. B HacTymHiil CTpodlll pO3TalIOBYETHCS
3aroJIOBOK JOJIATKYy.

[Tpukian:

JlonaTok A

Pe3yabTaTi eKClIEPUMEHTAJBHUX JOCJIKEHb

TexkcT KOXKHOTO JOAATKY MPU HEOOXIAHOCTI PO3AULIIOTH Ha PO3ALIH,
H1APO3JAUIH, SIKI HyMEPYIOTBCS OKPEMO IO KOKHOMY noAaTKy. /lomatok Moxe
MaTd CBIM 3MICT Ta MepeNiK MOCHWIaHb. [mrocTparii 1 Tabiuii B JojaTkKax
HYMEPYIOTh Y M&XaX KO’KHOTO JI0/1aTKa.

Jlist Bciel poOoTH MOBUHHA OyTH HACKPi3HA HyMEpAIlisi apKYTIIiB.
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[Tpuknan:
,,PUCYHOK A.2.12”

,» LTaomuis b.4.2— PesynpTatu eKCcriepuMeHTiB”

6 PEKOMEHJIAIIII ITPO MTOPAIOK 3AXHUCTY
MATICTEPCBKOI JJUCEPTAIIIL

6.1 [Topsigok T0MYCKY /10 3aXMCTY MaricTepCchbKOi qucepTamii

[Iponenypa Ta MNOPSAOK 3aTBEP/KEHHS MAariCTepChKOi JHCepTallii,
JOTYCKY J0 3aXHUCTY BiIOYBA€THCS 3a HACTYITHOIO CXEMOIO:
- TMepeBIpKa BIJIMOBIJIHOCTI 3a3HAYEHOI TEMH MAariCTepChbKOi AUCEpTallii, TeMi
BKa3aHii y HaKa3i, Ipo M0 CBIIYUTH MIAMKC BiAMOBIJAIBHOI 0cOOM Kadeapu Ha
TUTYJIBHOMY JIUCTI MOSICHIOBAIBHOI 3aITUCKH;
- TMepeBipKa KePIBHUKOM MariCTepChKOi AUCEPTAllii BiIMOBIAHOCTI 3aBJaHHIO
Ta KaJeHJApHOMY IUJIaHy, BCIX PO3MLIIB, TUIAKaTiB Ta KpEClIeHb, MPO IO
CBIJIYaTh MiJIMKUCH KEPIBHUKA Ta CTYJEHTA HAa TUTYJbHUX apKyllax AucepTauii y
ImTammax KpeciieHb Ta crernudikarii;
- TepeBipKa pe3ysbTaTiB HAYKOBUX JOCTIHKEHBb, IIPO IO CBITYaTh BUCHOBKHU
METOAUYHOT Komicii kadenpu, siKi HaAalOThCS MICIS MONEPEAHBOTO 3aXHUCTY
MarepialiB AUCepTallii;
- TIepeBIpKa KOPEKTHOCTI Mepekiany pedepaTy Ta BUCHOBKIB BHKJIaJadyaMu
1HO3eMHO1 MOBHU, PO CBIIYUTH MIJINMKUC BUKJIaJlauya Ha JJUCTaX 3 MEePEKIaJI0M;
- TIepeBIpKa BiJIMOBITHOCTI MaricTepChKOi JUCEPTAIlii IF0YUM HOPMaM, Mpo M0
CBIIUMTh MIANHC KOHCYJbTAHTA 3 HOPMOKOHTPOJIIO Yy BIANOBIIHIA Tpadi
KaJICHJApHOrO0 IUIaHy, KpecleHb Ta cheuudikamiii (Ha HOPMOKOHTPOJb
HAJIa€ThCAd TOBHICTIO 3aBeplIeHAa Maricrepcbka aucepTalis 3 T[OBHUM

odopmiieHHSIM rpadivyHOi Ta TEKCTOBOT YACTUHU);
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- oJlepKaHHS BIATYKY Ta peleH3li BiJ KEpIBHUKA MariCTepchbkoi aucepTarlii Ta
BiJI PEIICH3CHTIB BIAMOBIIHO (1€l eTal BUKOHYETHCS KEPIBHUKOM MaricTepchbKoi
JaycepTartii);

- 3aTBEP/KCHHSI MaricTepchbkoi amcepTarlii 3aBimyBadem Kadempu, mpo 110

CBIJTYUTH MIAMKUC 3aBiyBaya Kadenapu Ha TUTYILHOMY apKyIIIi.

6.2 Tlopsinok 3axucty maricrepcbkoi aucepramii Ha JlepkaBHii

eK3aMeHallHIi KoMicil

3a yMOBHM TNOBHOT'O 3aTBEPJKEHHSI MAariCTepChbKOi aucepTalli, CTyJACeHT
JONyCKaeTbes 10 roro 3axucty nepen JEK.

ITimx gac 3axucty cryaeHT ctucio (mo 10-Tu XBWIHMH), JOTIYHO U
apryMEHTOBAaHO BHKJIACTH AaKTyallbHICTh JIaHOT TEMH, METy Ta 3ajadi sKi
CTaBUJIMCH 1]l Yac AOCIIKEHb, Ta 3aCO0M iX JOCATHEHHS, 3MICT 1 Pe3yJbTaTH
nocimimxkenb. [lim 9ac g0omoBiMl  HEOOXIMHO YyHUKATH 3arajbHUX CIHIB,
0€3/10Ka30BUX TBEPKEHb, TABTOJIOT1I.

3MICT TOMOBI/II PU 3aXKUCT1 MariCTepCchKO1 IucepTalli nepeadoayae:

— (dopMyoBaHHS HayKoBOi (HAayKOBO-TEXHIYHOI) mMpoOiemMu, 3ajadi,
BU3HAYEHHS 00 €KTa, MpeaMeTa Ta METHU JOCHIKCHHS, aHalll3 CTaHy PIIICHHS
npoOiemMu (3a7adi) 3a marepiajlaMd BITUM3HSHUX 1 3apyODKHUX MyOJikaiiii,
OOTpYHTYBaHHS II1JI€H JOCIIIIPKCHHS;

— aHal3 MOXJMBHUX METOJIB Ta METOAMK JOCIIKEHb, OOIPYHTOBaHUMI
BUOIp (po3poOisieHHs) MeToAy (METOJIMKH) JOCHIKCHHS abo amapaTypHOTo
3a0€e3IeYeHHS;

— HAyKOBUW aHami3 1 Yy3arajbHEHHS (AKTUYHOTO Martepiany, SKUH
BUKOPHUCTOBYETHCS B TIPOLIECT TOCIIIIKEHHS;

— BUKIQJEHHS OTPUMAaHMX PE3yJbTATIB Ta OIIHIOBAaHHA iXHBOTO

TCOPCTUYIHOTO, IIPUKIIAAHOI'O YU HAYKOBO-MCTOJUYIHOI'O 3HAYCHH
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— TEpeBIpKYy  MOXJIMBOCTEM  MpakTUYHOI  peami3auii  OTPUMAHHUX
pe3yibTaTiB;

— ampo0arlirto OTpUMaHUX Pe3yJIbTaTiB 1 BUCHOBKIB y BUIJISAAI MyOJTiKaIliif
y HayKOBUX KypHajiax 1 30ipHMKax 3 OOOB’SI3KOBUMH pe3yJbTaTaMu
pelieH3yBaHHsl, MMATEHTIB (3as8BOK) HA BUHAX1J, KOPUCHY MOJIEIb, IPOMUCTIOBUI
3pa30K  TOLIO, JIONOBIJEH HA HAyKOBUX KOH(pepeHUIsIX (HE HUXKYEe
(baKkyIbTETCHKOTO PIBHS).

[limx 4Yac AOMOBIAI CTYJAEHT MOBUHEH OOOB’S3KOBO TIOCHJIATHCS Ha
aBTOpIB (CIIBaBTOPIB) 1 JPKEpesa, 3 SIKUX BIH 3alI03UYMB MaTepianu abo OKpemi
pe3yibTaTH.

[Ticns pomoBimi uwimenu JIEK 3amaroTh TUTaHHS 1O MaricTepchbKoi
JTUCEpTaIii, MO MOXYTh CTOCYBAaTHCh SK TEKCTOBOI YacTHHU (METOIIB
JOCIIIKEHb, METOJUK TPOBEJIEHHS EKCIEPUMEHTIB Ta pe3ynbTaTiB
y3arajbHEeHb, TOINO), TIpadiyHOi YaCTUHU (BUKIAJICHHS  PE3yJIbTaTiB
JOCIIKEHb, MATEMAaTUYHUX MOJeNel, opopMieHHs crienudikalliid, KpeciaeHb,
TOINO), TaK 1 B3araji TEXHOJOTrii YW MOJEpHI3aIi, Ui MIATBEPKESHHS
PO3YMIHHS CTYJIEHTOM TIPOIIECY Ta 3acaj BUKOHAHHS HAyKOBOI POOOTH.

SkicTh 3aXHMCTy KOMICIS OIIHIOE 332 YOTUPHOXOATBHOI CHCTEMOIO
(BimMiHHO, A00Ope, 3a0BUIbHO, He3a10BUIbHO) 1 ouiHkoo ECTS (A, B, C, D. E,
F).

PesynbpTaTn 3axucty ouiHThCA 30 100-0a1bHOI0 MIKAOHO:

— «BIIMIHHO», TIOBHA BiAMoBib (He MeHIe 90% moTpibHOoi iHDOopMaIrii)
—95...100 6amnis;

— «a00pe», J0CTaTHLO IOBHA BIJNOBiAL (HEe MeHIIe 75% mnoTpiOHOT
iH(dopmarrii abo He3Ha4HI HETOYHOCTI) — 94...75 Ganis;

— «3aJI0BUIbHO», HEMOBHa BIiANOBAL (He wMeHme 60% mnoTpiOHOT
iH(dopMallii Ta aeski noMuwiku) — 74...60 6anis;

—  «HE3aJO0BLIbHO», He3amoBlIbHA BiAmosias — O OamiB. Origka

«He3a10BUIbHO» (F) BUCTaBISIETBCS 3a BUKOPUCTaHHS (TUiariat) marepiaiiB
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IHIIMX CTYAEHTIB a00 NpH MOBHIN HE3aTHOCTI CTYJI€HTa 3aXMCTUTH OCHOBHI
IIOJIOXKEHHS IIPOEKTY.

bayu nepeBoAsITHCS 10 3a711KOBOT OIIIHKH 3T1HO 3 TAOJIHIICIO:

Tabnuis mepeBeIeHHsT PEHTHHIOBO1 OIIIHKHM 3 HaBYAJIbHOI auciuIuIing RD:

R Omwinka ECTS Tpanuiiiina orinka
95...100 A BIAMIHHO
85...94 B noope
75...84 C
65...74 D
3aJ0BUILHO
60...64 E
RD <59 Fx HE3aI0BLIBHO

Pe3ynbTaTu OroJjionIyrOThCsl MICHs 3aXUCTy BCIX MPOEKTIB HA LBOMY
3aciJlaHHi.

30pomrypoBaHa MaricTepchbka aucepTaiis (B KIHII AUCEpTaIii Mmicis
JOJIAaTKIB MIJUIMBAIOTBCS cnenu@ikanli 10 CKIaJaJIbHUX KpECJIEHb) Ta
rpadiuHUil MaTepiai BKJIAJA0ThCS 10 TANKH.

Maricrepcbka naucepraiisi 37a€Tbesi B apxiB kapeapu MAXHB Ha
30epiraHHsi, €JEKTPOHHA BepCii NPOEKTY 3/1a€TbCAd  BIANOBIAAIBHOMY

MpeACTaBHUKOBI KadeapHu.
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JlonaTok A
3pa30K TUTYJIBHOTO JTUCTA MariCTePChKOi JucepTalii

HAIIOHAJIbHUH TEXHIYHUA YHIBEPCUTET YKPAIHN
“KUIBCBKUU NOJITEXHIYHUN IHCTUTYT”

In:keHepHO-XiMiyHMH (PaKyJabTET

Kadeapa mammun Ta anapariB ximivyHux i HagTonepepoOHUX BUPOOHULITB

« »
«Ha mpaBax pykonucy» Jlo 3axucTy 10My11eHo

VIIK 3aBigyBau kadenpu

.M. KopHieHnko
“ 2013 p.

MATI'ICTEPCBKA JTUCEPTALIA

3a HanpsMoM TiaroroBku: 6.050503 MammHoOy 1yBaHHS
31 cnerianbHOCTi  8.05050303 O6mamHaHHS JTICOBOTO KOMILIEKCY

Ha Temy: Ilpomecn CTBOpeHHS THCKY Ta JO3yBaHHS TIPH KacKaJHIi
JMCKOBO-IIECTEPEHHIN €KCTPY31i MoIIMeEpPiB
Buxonas: ctynentr VI kypey, rpynu JIH-61m

ITerpenko Omnekciit BacunboBuu

HaykoBwuii kepiBHUK KaH]I. TeXH. HayK, Jo1eHT O.0.CeMiIHChKHMA

KoHcynbTanT 3 0XOpoHM mpaill Ta O€3MeKH B Ha/I3BUYAHUX

CUTYallisIX KaHJ. TeXH. HayK, foueHT [.M. KoBTyn

Penenszenr

(mocajia, BYCHE 3BaHHsI, HAYKOBHUIl CTYIIiHb, IPI3BHIIE TA iHiI[iaIH) (miamuc)

Penenzenr

(mocaza, BYeHe 3BaHHs1, HAYKOBUIl CTYIIiHb, IPI3BHIIE TA iHIlliaIH) (i Ammc)

3acBiuylo, 0 y IbOMY JUIUIOMHOMY IPOEKTI
HEeMae 3aMo3M4YeHb 3 MMpallb iHIINUX aBTOPiB 03
BIJIIIOBITHUX IIOCHJIAHb.

Crynenr O.B. Ilerpenko

Kuis — 2013
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Honatok b
3pa30K 3aB/laHHS Ha MariCTepChbKy AMCEepTaLlis

HanionanbHuii TexHiYHMI yHIBepcuTeT YKpainu

“KuiBcbKHUH NMOJiTeXHIYHUN iHCTUTYT”

[HXeHepHO-XIMIYHUNA (DaKyJIbTET

Kadenpa mammn ta anmapatiB XiMiuHUX 1 HadTONIEpepOOHNX BUPOOHUIITB
OcBiTHBO-KBaMi(piKaIiiHU piBeHb Marictp

Hanpsim nigroroku 6.050503 MammHoOyxyBaHHs

CremianeHicTh: 8.05050303 O6magHaHHS JTICOBOTO KOMIUIEKCY

Crnemianizamisi: Komm’torepHe TpOEKTyBaHHS Ta MpOrpamMHE YMIpPaBIiHHSA
oOJasiHaHHS ENTI0JI03HO-TAIIEPOBOr0 BUPOOHHUIITBA

3ATBEP/IXXVYIO
3aBinyBau kadeapu

A.M. KopHi€eHKO
«__» 2011 p.

3ABJIAHHS

HA MariCTepCbKY AMCEPTALII0 CTYICHTY
[Terpenky Oumnekcito BacuiboBuuy

1. Tema muceprauii Ilponecu cTBOpEeHHS THUCKY Ta J03yBaHHS NMpPU KacKaaHIN
JMCKOBO-IIIECTEPEHHIN eKCTPY31i MoIiMeEpPiB

Hayxosuii kepiBHuK CeMiHcbkuil Onexcanap OneroBud, KaHJ. TEXH. HAyK, JTOLEHT
3aTBEp/KEHA HAKAa30M I10 YHIBEPCUTETY BIJl «___ » 2013 p. Ne

2. Ctpok noganHs cryaeHtom auceptarii 30 tpaBas 2013p.

3. O0’ext pmocmimxeHHss Ilpouec KackaaHOI THCKOBO-IIECTEPEHHOI €KCTPy3li
MOJTIMEPIB.

4. Tlpenmer nmocnigxeHHss EHeprocusioBl napaMmeTpu IIECTEPEHHOTO Hacoca:
TeMIiepaTypa, TUCK, HOTY HICTb, KDyTHUI MOMEHT.

5. Ilepenik nurtanp, iK1 HOTPIOHO PO3POOUTH:
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— NIpOaHaJI3yBaTH CTaH BHUPIIIEHHS MNPOOJIEMH 3a MaTepiajlaMH BITUYM3HSIHHUX 1
3apyODKHUX MyOTiKalliil, OOrpyHTYBaTH METY JOCIIKCHHS;

— chopmymtoBaTu (i3UYHY MOJIENb MPOIECIB JI03YBaHHSA Ta CTBOPEHHSI TUCKY
IIPU EKCTPY3ii oTiMepiB,

— pO3pOOUTH Ta PO3B’sA3aTH 3a 3aJJaHUX YMOB MaT€MaTUYHYy MO/JIENb;

p03p06I/ITI/I MCTOAUKY CKCIICPUMCHTAJIbHUX I[OCJIiI[}KeHL;

OTMHCATH EKCTIEPUMEHTAIbHE 00JIaTHAHHS,

— TIPOBECTH EKCHEPUMEHTANbHI JOCHIHDKEHHS MO TepeBipll aJeKBAaTHOCTI

MaTEeMaTUYHOI MOJIEJ1 Ta OMUCATH 1XHI pe3yJIbTaTH;

— TPOBECTHU aHaJII3 MOXUOOK EKCIIEPUMEHTATBLHUX JOCII1IKECHB;

— TEPEBIPUTH  MOXJIMBICTh  MPAKTHYHOTO  BUKOPUCTAHHS  OTPUMAHUX

pe3yJbTaTiB 1 HaJAaTH pPeKOMEHAAIli I[0J0 NPAKTUYHOTO BIPOBAKECHHS

pe3yibTaTiB poOOTH;

— 3J1ACHUTHU anpoOaLilo OTPUMAHUX PE3YJIbTaTIB 1 BACHOBKIB.

6. Ilepeaik imocTpaTMBHOrO Matepiajay: ¢izuyHa Ta MaTeMaTHYHA MOJEINI

MPOIIECIB CTBOPEHHSI THUCKY Ta JO3yBaHHs Yy IIecTepeHHoMy Hacoci (3XAl);

QITOPUTM PO3PaxXyHKy IecTepeHHoro Hacoca (I1xXAl); cxema AoOCIiIHOI

yctaHOBKH (1XAl); pesynapTatu eKCHEepUMEHTAIbHUX JOCHIKeHb (2XAl),

nepeBipKa aJeKBaTHOCTI MaTeMaTH4HOi Mojeni (1XAl); anroputM po3paxyHKy

niecTepeHHoro Hacocy (1xAl); cknaganbHe KpeciaeHHs IECTEPEHHOro0 Hacoca

(1xATl); imrocTparis 1o TexHigHOT i1el mateHTy (1xA3).

7. llepenik myOJikaniii 3amiaHoBaHo MyOJIIKyBaHHS JBOX CTaTel B HAYKOBUX

(daxoBUX BUJAHHAX YKpaiHH, y4yacTb y 4 KoH(pepeHUisX 3 onyOJiKyBaHHSIM 4

Te3 JIOMOBIJCH Ta OTPUMAHHS MATEHTY YKpaiHU Ha KOPUCHY MOJENb, SKHIi

3aXMIIA€ TEXHIYHE PIILICHHS, OOIPYHTOBAHE B AMCEPTALlii.

8. KoncyabTaHT 3 0XOpOHU Tpaili Ta 0€3MeKH B HAJ3BUYAMHUX CUTYAIIIsX
KaHJ. TEXH. HayK, AoieHT KotyH [.M.

7. Jdara Bupaui 3aaannsa 01 Bepecus 2011 p.

HaykoBuii kepiBHUK 0.0.CeMiHCHKUHT

3aBaaHHA NPUITHAB 10 BUKOHAHHS O.B. ITerpenko
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onaroxk B
dopMa KaJIEHIAPHOTO IIJIaHY

KAJEHJIAPHUM IIJIAH
Ne Crpol HAHHS
Hassa eramiB BUKOHAHHS JUILIOMHOTO K BHK.O .
3/ eTariB [TprmviTia
MPOEKTY
aucepTani

1 2 3 4

U1 Anais JITEPATYpHUX 1 NATEHTHUX JUKEpeNn Mo
JIOCITIPKEHHIO TIPOIIECIB CIIyUYEeHHS Ta Kiacudikarrii 15.10.11
nepiaity. PopMyiroBaHHS 3a7a4 TEOPETHYHHX Ta |~
EKCIIEPUMEHTAIbHUX JIOCH1JIKEHb.

2 [TinroroBka MaTepiaiiB 3 pe3yiibTaTaMmu 31.10.11
JIOCITIJIKEHB JI0 IMyOumiKallii Te3 JAO0MOBIeH Ta y4acTi
y KoH(bepeHTIii

3 Po3pobka ¢dizuyHoi Ta MaTeMaTH4HOI Momemnein 30.12.11
CIy4YyBaHHs Ta Kjacudikalli nepuiry

4 Bubip Ta oOrpyHTYyBaHHsS METOMAIB PO3B’sI3aHHS 28.02.12
MaTEeMaTUYHOI MOJIENI.

5 [TinroToBka MarepiaiB 3 pe3yJbTaTaMu 15.03.12
JOCIIJKEHb 0 TyOmikamii crarti y  (axoBux
BUJIAHHAX 1 70 MyOJTiKaIi Te3 JOmoBiJeH Ta y4acTi
y KoH(pepeH1ii

6 CtBopeHHsT ~ Ja0OpaTOpHOi  YCTAaHOBKU IS 15.04.12
JOCTIKEHHS IPOLECIB CIIyYeHHS Ta Kiacugikarii.

7 [IpoBeneHHs 1a00PATOPHUX JOCIIKEHb. 30.05.12
O6pobka Ta y3araJbHEeHHS pe3yNbTaTiB 30.09.12
JIOCTIPKEHHS IPOIECIB CIyYEHHs Ta Kiaacudikaiii.

7 [TinroroBka MaTepiaiiB 3 pe3yJbTaTamMmu 15.10.12
JOCIIKEHb 0 nyOmikamii crarti y  (axoBHX
BUJIAHHAX 1 0 myOJikalli Te3 JOMoBiJeH Ta y4acTi
y KoHpepeHIi

10 v rounenns monowens maremaruunof MOJIeNl 30.01.13

11 30.02.13

BucHoBKM 1 pekomeHpalii 1010 KOHCTPYHOBaHHS
arapary.
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1 2 3

12 [TinroToBka MarepiaiB 3 pe3yJbTaTaMu 15.03.13
JOCITIJIKEHB JI0 IMyOumiKaIlii Te3 JAO0MOBIeH Ta y4acTi
y KoH(bepeHIii

13 Po3pobka koncTpykmii meui 3 mceBmo3pimkenum | 30.04.13
IAPOM.

14 OdopmrnenHs nucepraiiii marictpa Ta ii miaroroka | 30.05.13
710 3aXUCTY

CryneHr J1.0.3aika

HaykoBuii kepiBHMK AucepTamii

(miamuc)

0.0.CemiHCBHKUT

(miamuc)
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Hoparok I'

3pa3ok 3MICTy MaricTepchbKoi aucepTariii

3MICT
[Tepenik yMOBHUX MO3HAYEHb
Beryn
1 Crad nutaHHs Ta 3a1a4l JOCIIHKEHHS
1.1 OnHOYEepB’ AUHI EKCTPYACPH
1.2 JIBouepB’siuH1 EKCTPYIEPU
1.3 Kackaani excTpynepu
1.4 MopentoBaHHs CTaliil mpoLecy eKCTpy3ii
1.5 BucHoBok
1.6 Mera Ta 3ama4l JOCIIKEHD
2 MopaentoBaHHs NPOILIECIB y IIECTEPEHHOMY HAcCOC1
2.1 ®i3uyHa MOJCb POIIECY T03YBaHHS
2.2 MaTtemaTu4Ha MOJIEIb BUBHAYEHHS MTPOTYKTUBHOCTI
HIECTEPEHHOI'0 HAacoca
2.3 MaremaTu4Ha MOJIETh BU3HAYEHHS MOTY>KHOCTI
HIECTEPEHHOT0 Hacoca
2.4 Bu3HaueHHs KPyTHOIO MOMEHTY Ta CHJI, SIK1 IFOTh
y IIeCTePEHHOMY HacoCl
2.5 MaremaTtnuHa MOJ€/Ib BU3HAYEHHS 1BUIIIEHHS
TEeMIIepaTypH B MIECTEPEHHOMY HACOCI
2.6 Pe3ynbTaTu po3B’a3aHHS MAaTEMAaTUYHOI MOJIET1
2.7 BUCHOBKH
3 ExcriepuMeHTalbHI JOCIIIKEHHS MTPOIIECIB 103YBaHHS Ta
CTBOPEHHS THCKY B JJUCKOBO-IIIECTEPEHHOMY €KCTPYIepi
3.1 Onuc ekcnepuMeHTaIbHOT yCTAHOBKHU

3.2 OxopoHa npaiii Ta 6e31eka B HaI3BUYaHHUX CUTYaIlisIX
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10
12
16
16
18
21
24
43
44
45
45

50

56

61

64

64

67

68

68
70



3.3 Metoauka npoBeACHHS eKCIIEPUMEHTAIBHUX TOCTIIKEHb
3.4 Anani3 noxuOOK BUMIpIOBaHb
3.5 Pe3ynbTaT Ta aHaN3 €KCIEPUMEHTAIBHUX JTOCIIIKEHb
3.6 BucnoBku
4. OOrpyHTYBaHHS MPAKTUIHOTO 3aCTOCYBAHHS PE3YJIbTATIB JIOCIIKEHb
3.7 Onuc TEXHOJIOTTYHOTO MPOLECy
4.1 Metonnka po3paxyHKy KacKaJHOTO JUCKOBO-IIECTEPEHHOTO
eKcTpyaepa
4.3 PexoMeHalliil 110,10 BIPOBA/IKEHHS KACKaTHOTO
JIMCKOBO-ILIECTEPEHHOT0 EKCTpyAepa
4.4 BUCHOBKH
BucHoBkH
BriBoibl
Conclusion
[Tepenik mocuianp
HNonarok A Pe3ynbTar Ta aJiropuT™M po3B’ i3aHHS MaTEMaTUYHOI MOJIENi
Honatok b [Iporpama po3paxyHKy MiABUILIEHHS TEMIIEpaTypH pPO3ILIaBy B
JIMCKOBOMY €KCTpyAepi
Honarok B IIporpama po3paxyHok onopy GpopmMyro4oi roJoBKu
Honatok I Po3paxyHok moxnbok BUMipIOBaHHS
Honarok I TTy0nikarii, B SKMX BiZoOpaXkeHi OCHOBHI pe3yIbTaTH
JOCTIKEHb AUCEPTAaIliitHOi podoTH
Honarok JI AKT BIpOBa»KEHHSI pe3yJIbTaTiB

Honarok E Crnenudikaiiisi CKIagalIbHOTO KPECICHHS
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Homatok /I

3pa3ok pedepary MaricTrepchbkoi gucepTartii

YK 678.023.3
PE®EPAT

JucepTariist ocBiTHbO-KBaTi(pikaIiifHOro piBHS «marictp» Ha Temy: «[Ipomecu
CTBOPEHHSI THUCKY Ta JO3YBaHHS MNpU KACKaJHIM JIMCKOBO-IIECTEPEHHINH eKCTpy3ii
noiimepis» / HTYY «KIII»; Kepisauk O.0.Cemincekuit. — K., 2012. — 102 c. : i1 —
30: Tabn. — 7. Bukonaseup O.B. Ilerpenxo — bibmiorp.: 99 m.

Poboma cknadaemwvcs 3 6cmyny ma yomupbox po30inis. 3azanvhuii 0ocse
pobomu 102 apxywis ocnosnozo mexcmy, 30 intocmpayiu, 7 madauys, nepenixy
nocunans 3 36 HalimeHysanb ma 7 000amkKie.

OO0’ €eKT AOCHIIKEHHS — MpolLec KacKaJHOI TUCKOBO-IIECTEPEHHOI EKCTpy3ii
MOJTIMEPIB.

[Ipeamet nocipKeHHs] — EHEProCUIIOBI apaMeTpy IECTEPEHHOI0 Hacoca.

Meta poOOTH — CTBOpPEHHS PECYpPCOEHEProOIaIHOIO TMPOLECy eKCTPy3ii
TOJIIMEPIB.

Metonu nOCHiKEHHS: TEOPETUYHHUI aHali3 MpoLecy eKCTpy3li, MaTeMaTU4HE
MOJIETIIOBAHHSI TPOLECY YMCIOBUMHM METOJAaMH, EKCIEePUMEHTANIbHI OCIHIKEHHS
MpoIeCy EKCTPY3ii, BU3HAYECHHS JOCTOBIPHOCTI PE3yibTaTiB MOJEIIOBAHHA Ta iX
aHaumis.

Pesynbratu poboTH Ta iX HOBU3HA!
— copMmyniboBaHO (I3UKO-MATEMATUUYHY MOJENb MPOLECIB B IIECTEPEHHOMY
HacocCl;
— TepeBipeHa ii aJleKBaTHICTh pe3yJbTaTaM eKCIIEPUMEHTATLHUX JOCIIIKEHb;
— CTBOPEHO METOAMKY PO3pPaxyHKy E€HEproCHIOBHUX MapaMeTpiB IIECTEPEHHOTO
Hacoca;
— CTBOPEHO CHUCTEMY KacKaJHOI IMCKOBO-IIECTEPEHHOI EKCTPY3ii MOJIIMEPIB.
3a pe3ynbTaTamMu poOOTH OMyOJIIKOBAHO ABI CTATTI Y (paxoBHX BUAAHHSX, TPH
TE3H JIOTNOB1/Iei Ha KOH(EPEHIIISIX, OJepKaHUM MAaTeHT YKpaiHu Ha KOPUCHY MOJICIIb.
EKCTPY3Is, JUCKOBO-IIECTEPEHHUI EKCTPYIEP, HEHBIOTOHIBCHKA
PIJIVIHA, JIO3YBAHHS, IHIECTEPEHHWI HACOC.
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YK 678.023.3
PED®EPAT

Huccepranus 00pa3oBaTeIbHO-KBATM(PUKAIIMOHHOTO YPOBHS «MarucTp» Ha
teMmy: «lIporecchl co3maHuWs JaBICHHUS W JIO3UPOBAHHUS IMPU KaCKaTHOW IUCKOBO-
HIECTepeHHON  AKcTpy3un mnomumepoB» [/  HTYY  «KIIW»; PykoBoautens:
0.0.Cemuuckuit. — K., 2012. — 102c. : wn.-30: Tadn. — 7.Mcnonuurens: A.B.
[Terpenko. bubmuorp.: 99 .
Paboma cocmoum u3 ecmynnenus u uemsipex pazoenos. Oowuii 06vem pabomol
102 nucmoe ocnosnoeo mexcma, 30 unnrocmpayutl, 7 maobauy, nepeyrs ccoliok ¢ 36
HAUMEHOBAHUU U C 7 NPUTOHCEHULL.
OOBeKT ucciaenoBaHus — MPOLECC KACKaTHOW JUCKOBO-IIECTEPEHHON SKCTPY3UU
MOJINMEPOB.
[Ipenmer nccaenoBaHus — SHEPTOCHUIIOBBIC TTAPAMETPhI MMIECTEPEHHOTO HACOCA.
[lenp paGoThl — CO3JaHUE PECYPCOIHEProCOCPUTAIOIIETO MPOIECCa IKCTPY3UU
MOJTMMEPOB.
Metonbl  HWccneoBaHUS: TEOPETHUECKH  aHamu3 Ipolecca AKCTPY3UH,
MaTEMaTUIECKOE MOJICTTUPOBAHUE mporecca YHUCIICHHBIMU METO/IaMH,
DKCIIEPUMEHTAIBHBIE ~ HWCCIICOBAaHUS  MpoIecca  OKCTPY3WH,  ONPEICICHUS
JIOCTOBEPHOCTH PE3yJIbTaTOB MOJICTUPOBAHUS U UX aHAJIH3.
Pe3ynbTaThl paboTHl U UX HOBU3HA:
— copmynupoBaHa  (QuU3MKO-MaTeMaTH4eckass  MOJIeJdb  TMPOIECCOB B
IECTEPEHHOM HAaCOCE;

— MPOBEPEHHAasT €€  aJeKBaTHOCTh  pe3yJbTaTaM  AKCIICPUMEHTATBHBIX
HCCIIENOBaHUM;

— CcO37aHa METOJMKA pacueTa SHEProCHIOBBIX IMapaMETPOB IIECTEPEHHOTO
Hacoca.

— CO3JIaHO CHCTEeMY KaCKaJIHOM JUCKOBO-IIECTEPEHHOMN SKCTPY3UH MOJIUMEPOB.

[To pesynbpraram pabOTHI OMYOJIMKOBAHO JIBE CTAThH, TPH TE3WCa JOKIAJIOB Ha
KOH(EpEHIUAX, MOTYUCH MaTCHT Y KpauHbl Ha MOJIE3HYI0 MOJICIIb.

SKCTPY3US, JUCKOBO-IIECTEPHOM SKCTPYIEP, HEHBIOTOHOBCKAS
XUJIKOCTb, JIO3SUPOBAHMUE, IIECTEPHOM HACOC.
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UDK 678.023.3
ABSTRACT

Diploma project of «master of science»: « The processes of creating
pressure and dosing with the cascade disk-gear extrusion of polymers» / NTUU
«KPI»; Teacher: O.0.Semensky. K., 2012 — 102 p. fig— 30 tabl. — 7. —
Performer: O.V. Petrenko. — Bibliogr.: 99 p.

The Diploma project consists of the introduction and four chapters. Total
volume is 102 sheets of the basic text, 30 figure, 7 tables, the list of references
with 36 names and 7 appendices.

The research object is the process of cascading disk-gear extrusion of
polymers.

Purpose of the research is energy-power parameters of a gear pump.

The purpose of the work is the creation of resource-saving extrusion
process of polymers.

Methods: a theoretical analysis of extrusion process, the mathematical
modeling of the numerical methods and experimental investigations of the
process of extrusion, determine the reliability of simulation results and analysis.

The results and their novelty:

— physical-mathematical model of processes in the gear pump are

formulated;

— its value for the results of experimental studies are proven;

— method of calculating the energy-power parameters of a gear pump is

established;

— the system of cascade disk-gear extrusion of polymers is created.

According to the results of two published articles and three abstracts at
conferences, Ukraine received a patent for utility model.

EXTRUSION, DISK-GEAR EXTRUDER, UNNEWTONIAN LIQUID,
DOSAGE, GEAR PUMP.
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Homatok 7K

3pa3ok BCTYIy MaricTepchKoi qucepTartii

BCTVII

AKTyaJIlbHiCTh TeMH. EKCTpyIepu CKIagaloTh HaWOIBII BaKIUBY
YacTUHY OOJaJHAHHS MO mepepoOIl mojimepiB. besnepepBHuil ekcTpy3iitHUI
METOJ] TEpPepOoOKH TMOJIIMEPIB OAWH 13 HAUMOIIMPEHINIUX 1 TPYHTYETHCS Ha
NepEeBEACHH] MOJIIMEPY 13 TBEPAOrO Yy B’SI3KOTEKYYMH CTaH 13 MOJAJIbIIAM
POJIABIIOBAaHHSAM pO3IUIaBy uepe3 (opmyBanbHy Tr05I0BKY. [lpum 1pomy
OJIHOYAaCHO BUKOHYIOTBbCS HACTYIHI oOmeparii: >KUBJICHHS, CTUCKAHHS,
TUTABJICHHS TBEPAOTO MOJIMEPY, a TaKOX 3MIITyBaHHS, CTBOPCHHS THCKY Ta
JO3yBaHHS po3IuiaBy. Bcl Ha3BaHi MpoIlecH TICHO TOB’s3aHI MDK COOOH0 1
BUKOHYIOTBCSI B UEpPB’ SIYHOMY EKCTpyJAepi OJHHM pOOOYMM OpPraHOM —
YepB’SKOM, 10 YHEMOXJIMBIIIOE  OINTHMI3yBaTH BCl  BHUINE Ha3BaHI
npouecu [1]. [Ipore, ogHOUEpB’STUHI €KCTPYJIEPU KOHCTPYKTHUBHO JIOCTAaTHBHO
OpOCTI 1, HE3BAXAKOUW Ha iX BY3bKy cHemjamizauilo, OyayTh MIHPOKO
3aCTOCOBYBATUCH Y MallOyTHEOMY.

OpnHak y BUMAAKY, KOJM HEOOX1THO 3a0€3MEeUUTH MiJBUILCHY TUIACTUKAIIIIO
Ta 3MIIIyBaHHS, BBEACHHA N00aBOK, HANOBHEHHA, (apOyBaHHs, HepepoOKy
KOMITO3UIIIMHUX MaTepiaiiB, BaKyyMyBaHHS 4YH THYYKICTh B yIIpaBJiHHI
IPOLIECOM MEPEPOOKH, OCTAaHHIM YacoM IMIMPOKOTO MOIIMPEHHS HaOyBarTh
KacKaJHI CXEeMHU eKCTpy3ii, B SKMX NpPOIeC €KCTPy3li pPO3AUICHHUNA Ha OKpemi
orepallii 3 aBBTOHOMHUM yTPABIIHHAM, a caMe: T030BaHe KUBJICHHS, CTUCKAHHS,
IUTABJICHHS, BaKyyMyBaHHS, BBEJICHHS KOMIIOHEHTIB, CTBOPEHHS THCKY,
no3yBaHHA. Takui MiAXiJa 103BOJISIE 1HTEHCH(IKYBATH Ta ONTHUMI3ZYBaTH OJHY
abo0 JeKIbKa onepaliil mpoiecy ekcrpysii. AnaparypHe oOpMIIEHHS KacKaiB
3aJIeKUTh BiJI KOHKPETHOTO TMPHU3HAYCHHS EKCTpyJepa, ajle, SK MPaBWIO, HA

OJHIN 13 CTajlli BCTAHOBIIOETHCS EKCTPYJAEp, SKUH Mae BHUCOKI 3MIIIYBaJIbHI
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XapaKTEPUCTHKU  (IBOYCPBSIYHUA YHM  OJHOYEPB SYHHUK 31  CICHiaIbBHAM
3MINIYBAJIbHUM €JIEMEHTOM), a Ha IHIIIi, - B OCHOBHOMY OJHOYEPB’ STYHHIA
JO3YIOUUM eKCTpyaep ado 1mecTepeHHui Hacoc [2, 3].

[Ipuitmaroun A0 yBaru, IO HOJIMEPHI BUPOOM MOXKYTh MAaTH JOMYCK Ha
TOBIIMHY (TUTIBKH, TPYOH) TUIBKU B O1K 301IBIICHHS, TO MIEPEBUTpPaTa CHPOBUHU
1 eHeprii B 4epB’sIMHOMY EKCTpYJepi yepe3 Myibcallii TUCKY CKIIagarTh 5-8%
BiJl po3paxynkoBoi [1]. [Jnst ycyHeHHS HecTaOimbHOCTI B poOOTI EKCTpyaepa
YAOCKOHAIIIOIOTh  CUCTEMY TEpPMOCTaTyBaHHS Ta KOHCTPYKIIIO IIIHEKa,
BCTaHOBIIIOIOTH JBUTYH, SIKHH OM MIATPUMYBaB MOCTIHHY YacTOTy OOepTaHHS
mrHeKa 3 BigxwieHHsM He Outbine 0,1%, ocoOauBi BUMOTH BUCYBAIOTHCS 0
TATHYYUX OpUCTPOiB. Bcel 11 3ac00M BUMararoTh 3HAUYHUX KaIliTaJOBKJIAJEHb Ta
JIMIIIE YaCTKOBO BUPINIYIOTH TIOCTABIICHY 3a/1ady. BCTaHOBJIEHHS D03yHOYOTO
IIECTEPEHHOI0 Hacoca BUPINIy€e MpoOsieMy M03yBaHHA 1 HE MOTpedye 3HAYHUX
KaIlTAIOBKIIAJIeHb, aJI¢ MPOIEC MepeKadyBaHHS HUM BHCOKOB SI3KMX PIIUH Ta
CTBOPEHHSI BUCOKUX TUCKIB € MAJOBHBYECHHUM, 1110 3yMOBIIIO€ aKTYalbHICTh TEMH
JcepTaltii.

3B's130Kk po0OTH 3 HAYKOBHMH MNpPOrpaMaMu, IJIaHAMH, TeMaMM.
Marictepcbka po0OOTa BHUKOHAHA 3TAHO 3 TEMAaTUYHUM IUTAHOM Kadeapu
MAXHB HTVYYVY «KIII» Ta y BiANOBIIHOCTI 3 HAIPSIMKOM IiITOTOBKH (DaxiBIliB
OCBITHBO-KBaJi(DiKaIIITHOTO pIiBHA «Marictp» 3a crenianpHicTiO §8.090220
«O0naHaHHsA XIMIYHUX BUPOOHUIITB 1 MIAMPUEMCTB OYIBEIbBHUX MaTepialiB»,
criemanizamis «Mawunu ma anapamu  XiMiunux i HagmonepepooOHUX
BUPOOHUYMB».

Mera i 3agaui pgocuaigxeHHs:. CTBOPEHHS pPECYypCOEHEProoIagHOTO
IpoLeCy €KCTPY3li MOIIMEPIB.

[TapameTpuuHuii poO3paxyHOK JHUCKOBOI'O EKCTpyJepa 3 IIECTEPECHHUM
HACOCOM 3BOJUTKLCS 1O CYTi JI0 BU3HAYEHHS MapaMeTpiB IMIECTEPEHHOTO HACOCY,
SKU B KOXXHOMY KOHKPETHOMY BHIMAJKy Ma€ MiAOUpaTUCS 1O IUCKOBOTO

eKCTpyJiepa 3aJJaHO] MPOIYKTUBHOCTI.
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3 aHamizy poOIT, NPUCBIYEHUX BU3HAYCHHIO MapaMeTpiB LIECTEPEHHOTO
HACOCY TpH TMepeKadyBaHHI HBIOTOHIBCHKUX piauH [2, 3], BUIUIMBAE, IO
CYTTEBHI BIUIMB Ha MPOIEC MAIOTh BIACTUBOCTI piiuHU. B Hamomy BHUMaaky
BHCOKOB’SI3KUI PO3IUIAB, BJIACTUBOCTI SKOTO 3aleKaTh BiJl TEMIIEpaTypu Ta
MIBUAKOCTI 3CyBY, BHOCUTh 3HA4HI MOMPAaBKH B MapaMeTPUYHUN PO3PaXyHOK
HIECTEPEHHOI'0 HACOCY.

3amauaMu JaHUX JTOCIIIKEHb €:

— PpO3poOJIeHHST  pecypcoOeHepro30epirarouoro  KackaJHOro  IMpoIecy
eKCTPY3ii;

— po3pobineHHs (Hi3UIHOT MOJIEII MPOIIECIB B TO3yBAIBHOMY KaCKa/li;

— CTBOPEHHSI MAaTEMaTUYHOI MOJIEJII MTPOLIECIB Y 103yBaJIbHOMY KacKaji;

— PpO3pOO0SIEHHSI METOAUKH €KCIIEPUMEHTAIBHUX JIOCIIIKCHD;

— CTBOPEHHS J1JaOOpaTOPHOI YCTaHOBKH;

— TepeBipKa  aJIeKBaTHOCTI ~ MaTeMaTU4YHOI  MOJeJdl  Ha  OCHOBI
EKCIIEPUMEHTAIBHUX JI0CI1IKEHbD;

— CTBOPEHHS METOJIMKH Ta aJITOPUTMY PO3pPaXyHKY J03yBaJbHOTO KacKaiy;

— y3arajbHEHHS PE3yJIbTaTIB J10CIII)KEHb.

Pimenns mocTtaBiaeHUX 3a1ad JO3BOJIUTH PO3POOUTH METOMU MPOECKTHOTO
pO3paxyHKy arperaTiB Ha 06a3i JUCKOBOTO €KCTPYAepa 3 IMIECTEPEHHUM HACOCOM
P13HOI IPOTYKTUBHOCTI.

Mertoan mpocaigxennb. J(ociiKeHHs poliecy MPOBOAMIIN 32 JOTOMOIOO
¢bi3uKO-MaTEMaTHYHOTO  MOJETIOBAaHHA 3  TEPEBIPKOI  aJeKBATHOCTI
noOy10BaHOT MOJIENI IUISAXOM TMOPIBHSHHS PE3yJIbTATIB PO3PaxXyHKIB 3a HEKO 3
eKCIIEPUMEHTATHHO OTPUMAHUMH BETHYHHAMHU.

HaykoBa HOBH3HA 0JIep:KAHUX Pe3yJabTATiB:

— chopmysiboBaHO (i3UYHY MOJIEIb MPOIIECIB Y IIECTEPEHHOMY HACOCH;

— po3po0JIeHO MaTeMaTU4YHY MOJIEJIb MPOLIECIB Y IIECTEPEHHOMY HACOCI;

— po3pobiieHa cucTeMa KacKagHOI JTHUCKOBO-IIECTEPEHHOI eKCTPy3ii 3

BHUKOPUCTAHHAM B SIKOCTI CTBOpPHOBAa4da THCKY MECCTCPCHHOT'O HACOCA.
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— CTBOPEHO METOAWKY Ta aJTOPUTM PO3paxyHKy €HEPrOCHIOBUX
napameTpiB IMECTEPEHHOTO HACOCa.

Oco0ucTuii BHECOK 3100yBaya MOJISITA€ y:

po3poOrti  (izuyHOI Ta MaTEeMaTUYHOI MOJENeH  TpOIeciB Yy
IIECTEPEHHOMY HACOCI;

— TIOCTaHOBILl 3aBAaHb JOCTIIKEHb 1 MPOBEICHI EKCIEePUMEHTAIbHUX
poOIT;

— aHaJi3yBaHHI Ta MaTeMaTUYHINA 00POOIIl EKCIIEPUMECHTAIBHUX JIAHUX;

— HamMCcaHHI HAYKOBUX CTATEH 3 TaHOI MPOOJIEMHU;

— po3poOiii  TeXHIYHOT JOKyMeHTarii Ta ampoOarlii 3ampormoHOBaHOT
CUCTEMU  BHUCOKOIIBHJKICHOT  KAacKaJHOI  JIUCKOBO-LIECTEPEHHOI
eKCTpY3li.

I[IpakTnyHe 3HAYEHHS] OJEP:KAHUX Pe3yJabTaTiB. Y XOJIl MPOBEACHHS
MOTIEPE/IHIX JOCHTIKEHb KAaCKaTHOTO THUCKOBO-IIECTEPEHHOTO EKCTpyaepa B
CkJazl JiHii 1 BupoOHuUITBa pykaBHoi TutiBku JIPIT-600, 3MiHIOIOYM KyTOBI
HIBUAKOCTI /103aTOpa, TMCKOBOIO EKCTpyJepa 1 HIECTEPEHHOro Hacoca, Oyiu
JOCSITHYTI CTaOUTbHI TEXHOJIOTIYHI pEeKUMH nepepoOku noismMepis. [IposeneHi
JOCIIKEHHSI TIOKa3alid, M0 MaKCUMalbHI BIIXWICHHS MPOJAYKTHBHOCTI
eKCIIEPUMEHTAIbHOI JIIHII 3 BHUKOPHUCTAHHSM IIECTEPEHHOTO HACcOCy HE
nepeBuityBasid 1,5-2 % npotu 5-8% uisl Ti€i K €KCHEPUMEHTAIBHOIL JIIHIT Ha
0a3i 3BuuaiiHoro npeca YI145x25. TlpoBeaeH1 ekcriepuMeHTalbHI TOCTIHKEHHS
eKCTpyAepa MOKa3aiH, 10 BUKOPHUCTAHHS 3alpPOIIOHOBAHOI KACKaTHOI CXEMH
eKCTPY3li T03BOJWIIO MepepoOTIoBaTH OUIBII IMIMPOKY TaMmy MOJIMEPHUX
MaTepianiB, 3 MIABUIICHUM 3MIIIYIOYUM €(EeKTOM 3a PaxyHOK MOXJIMBOCTI

THYYKOI'0 KEPYBAHHS POLECOM MEPEPOOKH.
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