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BCTYII

Maricrepcbka aucepTallis € KBamidikamiiHol poOOTO Ha 3100YTTS
OCBITHBbO-KBaJlipikamiiHoro piBHa «Marictp», 5SKa MICTUTh CYKYIHICTb
pe3yabTaTiB HAYKOBUX JOCHIKEHb, MAa€ BHYTPIIIHIO €IHICTb, 1 CBIAYUTH MPO
T€, 110 aBTOP BOJIOJI€ CYyYaCHUMH METOJaMH 1 3JJaTHUN CAMOCTIMHO MPOBOAUTH
HAayKOBI JIOCHI/DKEHHSI Ha MIACTaBl OTPUMAHUX 3HAHb, yMIHb 1 JOCBIZY.
3aBOaHHSAM MaricTepchbKol AMcCepTalii Ha BIAMIHY BiJ] JAMIUIOMHOIO IMPOEKTY
«CTICIANIICTa» € HE TMPOEKTyBaHHA (PO3pOOJICHHsS) IEeBHOro 00’e€kTa, a
docniodicenHs TIEBHUX BIIACTUBOCTEN 00’ekTa [1].

Tema Ta 3micT aucepraniiiHoi pobotu 3a creuianpHicTIo 8.05050303
“O06nagHaHHs JICOBOTO KOMIUIEKCY MAaloTh BIJMOBIAATH JaHIM CHEiaIbHOCTI
1 OCHOBHMM HampsMKaM HayKkoBoi podotu kapeapu MAXHB.

MeroauuHi  pekOMeHaIlli CKJIaJeHl Ha OCHOBI  HOPMAaTHBHHX

nokymeHTiB HTYVY «KIII» ta konaumnsoro BAK Ykpainu [1-3].

1 META TA 3ABJIAHHSI MATICTEPCBHKOI TMCEPTAIIII

BukonanHst Marictepchbkoi AucepTarlii € 3aKJIF0YHUM €TaroM MaricTepchbKoi
HiJITOTOBKU Ta Ma€ Ha MeTi [2]:

— CHCTEMAaTHU3allilo, 3aKpIIJICHHS 1 MOrMOJIEHHS HAaOyTUX TEOPETHUHUX
3HaHb 1 (QOpPMYyBaHHS yMIHb 3aCTOCYBaHHsS LMX 3HAaHb I1J] Yac BHUPILICHHS
KOHKPETHHX HAYKOBHX Ta MPUKJIAJIHUX 3aBJaHb,

— PpO3BUTOK KOMIIETEHIII CaMOCTIHHOI HAayKOBO-IOCHIITHOI poOOTH i
OBOJIOJIHHS METOAMKOIO TEOPETUYHUX, EKCIEPUMEHTAIbHUX 1 HayKOBO-
IPAKTUYHUX JTOCIIKEHb;

— HaOyTTd KOMIIETEHIIA cHUCTeMaTH3allli OTPUMAHUX pe3yJbTaTiB
JOCITIKeHb, (POPMYJIFOBaHHSI HOBUX BUCHOBKIB 1 IMOJIOKEHB, HAOYTTSI TOCBITY iX

MMPUIHOAHOIO 3aXUCTY.



Maricrepchka aucepTarlisi € HalBaXXJIUBIIIUM M1JCYMKOM MaricTepchbKoi
HiATOTOBKH, Y 3B 513Ky 3 YUM 3MICT POOOTH 1 piBEHb 1i 3aXUCTy BPaXOBYIOTHCS K
OJIMH 3 OCHOBHUX KpHUTEpIiB NpPH OIIHII SKOCTI peai3alii BiIMOBIIHOI
OCBITHBO-TIpOdeCiifHOT MpOorpaMu. 3a pe3yibTaTaMHd BUKOHAHHS MaricTepchbKoOi

aucepranii Mae OyTH HE MEHIIe ABOX MyOumikaliii (oaHa y paxoBUX BUIAHHSX).

2 3ABJAHHS HA MAT'ICTEPCBRY JUCEPTAIIIO

3aBOaHHS Ha MariCTepChbKy AHMCEpTallil0 BUOWMPAETHCS BIANOBIIHO 0
OCHOBHHMX HAIpsSIMKIB HAayKoBOi po0oTH Kadeapu, a y pas3l BUKOHAHHS
MaricTepchbkoi aucepTalii Ha 0a3l HAyKOBO MOCTIAHUX I1HCTUTYTIB, 3 SKHMH
JIIOTh JIOTOBOPU MPO CHIBIpAIl0, AIIOYUM yrojaM. 3aBAaHHS (POPMYITIOE€THCS
HAyKOBUM KEPIBHUKOM 1 3aTBEP/IKYETHCS 3aBiyBaueM Kadeapu BIIMOBIIHO J0
nirounx HopMatuBHUX JokymMeHTiB HTYY «KIIl» [1,2,4]. Takox HaykoBui
KEpIBHUK pPO3pO0OJIsiE IJIaH MIATOTOBKM MaricTpaHTa BIJIMOBIIHO J0 BHUMOT,
HaBeneHuX B [1].

3pa30K TUTYJIBHOTO apKylla MariCTepchbKoi aucepTallii HaBEICHUM B
nonatky A, 3pa3ok OnaHKy 3aBJaHHS Ha MariCTepchbKy AHCEpTaliio B

nonatky b, popma maHy miAroToBKM mMarictpanta B JA0JaTKy B.

3 CKJIAZL, CTPYKTYPA TA OBCAT
MATICTEPCBKOI JTJUCEPTAILIL

Maricrepchka mucepTailisi CKIaga€eThesl 3 BCTYITHOI Ta OCHOBHOT YacTHH, a
TakoX gomaTkis [1,2,4].

BcTynHa yacTHa MICTUTH Taki CTPYKTYpPHI €JI€MEHTHU: OOKJIAIUHKY 1
TUTYJIBHUHN apKyIl 1 3aBJaHHs, pedepar, 3MICT, IepPeTiKk YMOBHUX MMO3HAYEHbD,
CHMBOJIIB, CKOPOYEHb 1 TEPMIHIB.

B ocHOBHI!i YacTHHI MaricTepchbkoi aucepraii HEOOXITHO BHUKIACTH

BIJIOMOCTI TIPO 00’€KT Ta MPEIMET IOCHIDKEHHS, HEOOXIiHI Ta ITOCTaTHI IJIs



PO3KpUTTA CyTi JaHoi pobOotu. Ilpu 1bOMY OCHOBHa yBara MNPUIUISETHCS
HOBH3HI poOoTH. Mae OyTu 3a3HAYEHO NEBHUN PIBEHb HAYKOBOI HOBHU3HH
OTPUMAHUX PE3yJbTaTIB.

J1o 1o1aTKiB MOXKYTh OYTH BKJTFOUCHI:

—  J0JIaTKOBI UTrOCTpairii abo Tabmuili;

—  MatTepianM, sIKi 4yepe3 BEIMKHM o0car abo ¢opMmy IMOJaHHS HE
MO’KHA BKJIIOUHUTH JI0 OCHOBHOI 4acTuHU ((oTorpadii, mpoMi>kHI MaTeMaTH4HI
JI0Ka3u, PO3pPaxyHKH; MPOTOKOJIU BUMNPOOYBaHb; KOMIsl TEXHIYHOTO 3aBJIaHHS,
nporpamMu  poOiT, JOTOBOpPY; IHCTPYKIli, METOJUKH, OIHKC PO3POOJIECHUX
KOMIT IOTEpHUX MPOTpaM Ta 1H.);

—  OIIKMC HOBOI amaparypH 1 NpuiajiB, 10 BUKOPUCTOBYIOTHCS Mij Yac
MIPOBEJICHHS €KCTICPUMEHTY.

OpienToBHMil 00cAr Marictepcbkoi aucepramii  80-120 cTopiHOK

dbopmary A4.

4 BKA3IBKHU IO BUKOHAHHS CTPYKTYPHUX EJIEMEHTIB
MATICTEPCBKOI JUCEPTAIIL

Maricrepcbka aucepTailis (GpopMyeTbCsS BIATOBIIHO 10 PEKOMEHJAIi
HaBeneHux [1-3]. Bumorum 10 BHKOHAHHS  CTYPKYTPHHX  €JICMEHTIB
MaricTepchKOoi ArcepTallii HaCTyIHi:

Peghepam

Pedepar npusnauenuii ajisi o3HalloMyIeHHs 3 nuceprailieto. BiH mMae Oytu
CTUCINM, 1H(OOPMATUBHUM 1 MICTUTH 1H(POPMAIIIO, MO JT03BOJSE PO3KPUTH
CYTHICTh JociijikeHHsA. Pedepar oOcarom 10 ABOX CTOPIHOK YKPaiHCHKOKO Ta
1HO3€MHUMH (aHTIIIMCHKOI0, (PPAHIYy3bKOIO TOII0) MOBAMU MA€ MICTUTH:

— BIIOMOCTI MPO o0cAT POOOTH, KUTHKICTh UTIOCTpAIliid, TaOJIHIlb, TOAATKIB,
JUKEpE 3a MEePEiKOM MOCUJIaHb;

— TekcT pedepary;



— KJIFOYOBI CJIOBA.

3micm

3MICT Mae BiIOMBAaTH KOHKPETHHM MOETAIHUA MJIaH peati3allii podoTH,
il CTpyKTYypy. 3MICT MICTUTh HaliMEHYBAaHHSI Ta HOMEPHU MOYATKOBUX CTOPIHOK
yCIX PO3LIIB, MIAPO3/LIIB Ta MyHKTIB (SKIIO BOHW MAalOTh 3ar0JIOBOK), 30KpemMa,
BCTYIy, BHCHOBKIB JI0 PO3ILUIIB, 3arajJbHUX BHUCHOBKIB, JOJATKIB, CIIHCKY

BUKOPHCTAHOI1 JIITEpAaTypH Ta 1H.

Ilepenik ymosnux no3nauenvb, CUMBO0.J1i8, CKOPOUEHb | MEPMIHIEG

Axmo B gucepTalii BxuTa crnenudidyHa TEPMIHOJIOTIS, a TaKOoX
BUKOPHUCTAHO MAJIOBIJIOMI CKOPOUYEHHS, HOBI CMMBOJIM, MO3HAYEHHS TOIIO, TO
iXHI{ TIepeiK MoKe OyTH MOJAaHUM y JUCEepTallil y BUTJISIA OKPEMOIO CIIHCKY.

[lepenix Tpeba ApyKyBaTH JBOMa KOJIOHKaMH, Y SKUX 3711Ba 3a a0ETKOIO
HABOATh, HATIPUKIIA], CKOPOUEHHS, CIIpaBa — iXHIO JIeTaIbHy PO3IHU(PPOBKY.

Sxmo B aucepranii cmemiaabHI TEPMIHHM, CKOPOYEHHS, CHMBOJIH,
MO3HAYEHHSI TOIIO MOBTOPIOIOTHCSA MEHIIIE TPhOX Pa3iB, MEPEIIK HE CKIIAIal0Th,

a IXHE TIIYMau€HHs HaBOJATH Y TEKCTI MPH MEPIIOMY 3ralyBaHHI.

Ocnoena wacmuna
OcHOBHA YacCTMHA AWCEpTaIlii MICTUTh BCTYI, MEBHY KiUIbKICTh (3-5)
pPO3AUTIB Ta BUCHOBKIB 13 HHMX, a TaKOX BUCHOBKH (3aranbHi). KoxxHuii po3min

MOYMHAIOTH 13 HOBOI CTOPIHKH.

Beryn
Po3kpuBae CyTHICTD 1 CTaH HAyKOBOT IpoOsieMHu (3a1a4i) Ta il 3HaYYIIICTh,
HiFCTaBH 1 BUXIAHI JaHl A7 PO3pOOKH TeMH, OOTPYHTYBaHHS HEOOX1THOCTI

MIPOBEJICHHS TIOCT1IKEHHS.



Jlani mojaroTh 3arajibHy XapaKTepUCTUKY MAaricTepchbKoi poOOTH B

PEKOMEHJOBaHIM HM)KYE TTOCITIIOBHOCTI.

AKTYyaJIbHICTb TEMH

InsX0M KpUTUYHOTO aHaNi3y Ta MOPIBHSAHHS 3 BIIOMUMH PO3B'SI3aHHAMU
npobsieMr (HAyKOBOi1 3ajiadi) OOIPYHTOBYIOTh aKTYaJbHICTh Ta JOILUIBHICTH
poOOTH ISt PO3BUTKY BIAMOBITHOI ramy3i HAYKH Y BUPOOHHUIITBA, OCOOIMBO Ha
KOPUCTh YKpaiHH.

BuUCBITIEHHST aKTyaJIbHOCTI HE MOBUHHO OyTu OaratociiBHUM. JlocHUTH
KUTbKOMa PEYCHHSMHU BUCIIOBUTH TOJIOBHE - CYTHICTh MpoOiIeMu ab0 HAyKOBOTO

3aBJaHHA.

3B's130K po0OTH 3 HAYKOBMMM MPOrPaMaMu, IVIAHAMHU, TEMaMU

KopoTko BHKIanamTh 3B'A30K BUOPAHOTO HAMPSAMKY JOCIIIKEHb 3
MJIaHaMM OpraHizailii, e BUKOHaHa poOOTa, a TaKoX 3 raimy3eBuMu Ta (abo)
JIep’)KaBHUMU TUTAHAMH Ta MPOTPaAMaMHU.

OO06OB 'SI3KOBO 3a3HA4YalOTh HOMEPHU JEp’KaBHOI peecTpailii HayKOBO-
JOCIIIIHUX poOIT, 0a30BUX ISl MIITOTOBKU Ta MOJAHHS JUCEpTaLiiiHOI poOOTH,

a TaKOX 1 pOJIb aBTOPa Y BUKOHAHHI IIUX HAYKOBO-AOCTIAHUX POOIT.

Merta i 3aga4i g0ocaiIsKeHHS

dopMynIIOI0TE METy poOOTH 1 3aaadi, SKI HEOOXIAHO BHPINIUTH IS
JMOCSTHEHHS  TocTaBieHoi Metn. He cming  dopmymoBatn  MeTy — sK
«docmimkenns...», «BuBueHHs...», TOMy IO IIi CJOBa BKa3yloTb Ha 3acid
TOCSTHCHHSI METH, a HE Ha cCaMy METY.

06 'exm docnioxcenHs - 1€ polec ado SBUIIE, 1O TOPOHKYE MPOOIEMHY
CHUTYaIlit0 1 0OpaHe Jisi BABUCHHS.

Ilpeomem 0ocniddcents MICTUTBCSA B MeXKaxX 00'€KTa.



OO0'exkT 1 mpeaMeT MOCHIKEHHS $K KaTeropii HayKOBOTO MPOIIECY
CHIBBITHOCATHCSI MK COOOIO SIK 3arajibHe 1 9acTKoBe. B 00'€xTi BUAISIETHCS Ta
HOro yacTuHa, fika € mpeaMeToM naociipkeHHs. CaMe Ha HBOTO CIPSMOBaHA
OCHOBHA yBara JHMCEPTAaHTa, OCKIIBKUA MPEAMET JOCITIKEHHS BH3HAYA€E TEMY
JUCepTaIliHOT Mpalli, sKa BU3HAYAE€THCS HA TUTYJILHOMY apKyIili SIK ii Ha3Ba.

Memoou Oocnioocenns. IlogaroTh TEpeNiK BUKOPUCTAHUX METO/IIB
JOCITIJIKEHHS JIJIs1 TOCSATHEHHS MOocTaBiieHo1 B po06oTi Metu. [lepepaxoByBartu ix
Tpeba He BIAIPBAHO BiJ 3MICTYy pOOOTH, a KOPOTKO Ta 3MICTOBHO BHU3HAYalOuH,
o0 camMe JOCHDKYyBaJIOCh THUM YW TUM MeTtojgoMm. lLle macte 3mory

MEePECBIAYUTHUCS B JIOTTUHOCTI Ta MPUUHATHOCTI BUOOPY caMme ITUX METO/IB.

HaykoBa HOBH3HA oJiep:KaHUX pPe3yJIbTATIB

[logaroTh KOPOTKY AaHOTAI[II0 HOBUX HAYKOBUX TIOJIOXKEHb (PIILEHD),
3alpOIIOHOBAHUX 3100yBaueM ocobucto. HeoOXimHO Tmoka3aTh BiIMIHHICTH
OJICp’KaHUX pPe3yJbTaTiB BiJl BIJOMHUX paHillle, OMUCATH CTYMiHb HOBU3HU
(BHepuIe ofepxKaHo, YJOCKOHAJIEHO, AICTAJIO MOAAIBIINNA PO3BUTOK).

KoxHe HayKoBe MOJOKEHHS YITKO (hOPMYITIOIOTh, BIIOKPEMIIIOIOYH HOTO
OCHOBHY CYTHICTb 1 30CE€pEIKyI0ur OCOOJMBY yBary Ha piBHI JOCATHYTOI MpU
oMy HOBU3HH. CopMybOBaHE HAyKOBE MOJIOKEHHS TMOBHHHO YHTATHCS 1
cpuiMaTHCs JIErKO 1 OJHO3HA4YHO (0e3 HarpoMapKeHHs JpiOHMX 1 TaKuX, 10
3aTEMHIOIOTh HOTO CyTHICTb, J€Tajel Ta yTOYHEHB). Y KOJHOMY BUIAAKY HE
MO>KHA BJABATHCSA JI0 BUKJIAy HAYKOBOTO TOJIOKEHHS Y BUTJISIII @aHOTAITI1, KOJIH
MIPOCTO KOHCTATYIOTh, [0 B IUCEpTAIlii 3p00JIeHO Te i T€, a CYTHOCTI 1 HOBU3HU
MIOJIOKEHHS 13 HAIMMCAHOTO BUSBUTH HEMOXJIUBO. [logaHHs HAyKOBUX MOJIOKEHb
y BUTJISI/II @HOTAIM € HalO1IbIIT PO3MOBCIOIKEHOI0 TOMUJIKOIO 37100yBadiB MpH
BUKJIAJICHHI 3arajibHOT XapaKTepUCTUKHU POOOTH.

Jlo 1mpOrO TYHKTY HE MOXKHA BKJIIOYATH ONKWC HOBHUX MPUKIATHUX
(IpakTUYHUX) pe3yJbTaTiB, OTPUMAHUX Yy BHIJIAJI CIOCOOIB, MPUCTPOIB,

METOJIUK, CXEM, aJroput™MiB Ta T. 1H. CHiJ 3aBXKAU PO3MEKOBYBATU OJEpKaHI
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HAayKOB1 TIOJIOKGHHS 1 HOBI TIPUKIIAJHI pe3yJbTaTH, HIO BUIUIMBAIOTH 3
TEOPETUYHOTO J0POOKY TUCEPTaHTA.

Yci HaykoBi TOJIOKEHHS 3 YpaxyBaHHSM JOCSTHYTOTO HHUMH pPiBHSA
HOBU3HU € TEOPETHUYHOI OCHOBOK ((pyHJIaMEHTOM) BHUPIIICHOI B JucepTaliii
HayKOBO1 3amadi abo HaykoBoi mpoOiemu. Hacammepen 3a 1e 3mo0yBauesi

MPUCYIKYEThCSI HAYKOBHUM CTYIIIHb.

IIpakTHuyHe 3HAYEHHS OJIePKAHUX pPe3yJIbTaTiB

B nmwmceprariii, mo mae TeopeTHYHE 3HAYCHHS, Tpeba MojaTh BiJOMOCTI
PO HAYKOBE BUKOPHUCTAHHS PE3YJbTATIB JOCIIIKEHb a00 peKoMeHAalll 1010
iX BUKOPHICTaHHSA, a B JUCEpTallii, [0 Mae MPHUKJIATHE 3HAYCHHS, - BIIOMOCTI
PO MPAKTUYHE 3aCTOCYBAHHS OJIEPKAHUX PE3YyJIbTaTIB a00 peKOMEH Ialli 1040
iX BUKOpUCTaHHA. Big3Hayaiouu MpakTUYHY LIHHICTH OJEPKAHUX PE3YJIbTATIB,
HEOOX1THO MojaTH 1H(GOPMAIIIIO IIOJI0 CTYMEHS TOTOBHOCTI JO BHUKOPHUCTAHHS
a00 wmacmTabiB BUKOpHUCTaHHA. HeoOXiMHO nath KOPOTKI BIOMOCTI MO0
BIIPOBA/DKCHHS PE3YJIbTATIB JOCHIDKCHB 13 3a3HAYEHHSIM Ha3B OpraHisaiii, B
SKUX 3AilicHeHa peami3amis, (opM peanmizaiii Ta PEKBI3UTIB BIAMOBIIHUX

JIOKYMEHTIB.

OcoOucTuii BHECOK 3100yBaya

VY BUMaKy BUKOPUCTAHHS B IUCEPTAIlii i/1ei a00 po3po0oK, 110 HAJIEKATh
CHIBaBTOpaM, pa3oM 3 SIKUMHU OyiM OmyOJiKOBaHI HAyKoOBi mparl, 3700yBay
MOBUHEH BII3HAYUTH 1IeH (akT y aucepralii Ta B apTopedepati 3 000B'I3KOBUM

3a3HAYCHHSIM KOHKPETHOTO OCOOMCTOTO BHECKY B IIl TIparli abo po3poOKH.

Anpobauis pe3yJbTaTiB qucepTALil
Bka3yerbcs, Ha SIKMX HayKOBHX 3'i31ax, KOH(epeHLIsX, CUMIIO3lymax,

Hapajgax ONPUIIIOAHEHO Pe3yIbTaTH JOCIIKEHb, 1110 BKIIOYEHI 10 JUCepTallii.

9



Iy6aikanii
BkasyioTb, y CKUIbKOX MOHOTrpadisix, CTaTTSIX y HAYKOBHX >KypHalax,
301pHMKax HAyKOBUX IMpallb, Marepiajiax 1 Te3ax KOH(EepeHIli, aBTOPChKHUX

CBIZOLITBAxX OIMyOJIiKOBaH1 pe3yiabTaTH JUCEPTAIlii.

Po3oinu oucepmauii

VY nepmomy po3aijii Ha MIAIPYHTI OMJISIAY JITEPATYPH PO3KPUBAIOTH CTaH
HaykoBoi mpoOsemu (3agayi). CTUCIO, KPUTUYHO BHCBITIIOIOYU POOOTH
MOTEPETHNKIB, MariCTpaHT MOBUHEH 3a3HAYMTH T1 MUTAHHS, 10 3aJTUIIMINCA
HEBUPIIICHUMU W, OTXE€, BU3HAYUTU CBOE MICII€ Yy PO3B'sI3aHHI MPOOJIEMH.
Heo0xiaHO 3aKiHYMTH Ied PO3AiT KOPOTKHM PE3IOME CTOCOBHO JOLIIBHOCTI
MPOBENICHHS JOCIIKEHHS, OOIPYHTYBaHHSM BHOOpY 00’€kTa 1 TpenMera
JTOCHTIKEHHS, (POpMYITIOBaHHAM METH U 3aBIaHb JOCTIKEHHS. 3arajlbHUM
oOcAr meprioro po3nauly He moBuWHEH nepeBuinyBatd 20 % o0csAry OCHOBHOI
YaCTHHHU JUCEPTAIIii.

Y  napyromy  po3aiili  TPOBOAUTHCA  TEOPETUYHE  BUPIIICHHS
chopMyIHLOBAaHOT  HAyKOBO-TEXHIYHOI MpoOsiemMHu, a came GOPMYITIOETHCS
¢b13u4Ha MOJENb MPOIIECY, Ha ii OCHOBI pO3pOOJISETHCA MaTeMaThUyHa MOJEIb
MPOIIeCy, y BUTIISII CUCTEeMH AUGEPEHITINHUX PIBHSHB 3 TPAHUYHUMU YMOBaMHU.
HaBonuThCs aHaMITUYHUA YHd YUCIOBHHM PO3B’SI30K MaTEMaTHYHOI MOEII.
Po3nin HeoOX1AHO 3aBEPIIMTH BUCHOBKAMU 3 aHAJI30M OTPUMAHUX PE3YJIbTATIB.

Y TperboMy Ppo3diJii OMHUCYETHCS EKCIEPUMEHTAIbHI JJTOCIIIKCHHS
po3risayBaHoro mporecy. HeoOXimHO HaBecTH METOAWKY IPOBEICHHS
CKCIIEPUMEHTAILHUX JTOCIIPKEHb, HABECTH CXEMY Ta OMHUC CKCIEPUMEHTAIBHOI
YCTaHOBKU (CTEHAY), Ta Pe3yibTaTH OOPOOKH €KCIEPUMEHTAIBHUX ITaHUX (SK
MPaBUIO Y BUTJIAAI rpadikiB, a TAKOXK EMIIPUYHUX 3aJEKHOCTIX) Ta iX aHaJI3.

HaiiBaxnuBimuM  pe3ylbTaToOM aHami3y eKCIepUMEHTAIbHUX JaHUX €
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NOPIBHSIHHSA ~ pe3y/ibTaTiB  JOCHIAIB 3  pe3ylibTaTaMd  MaTeMaTHYHOIO
MOJICTIIOBAaHHS, 32 SIKUMU POOHUTHCS BUCHOBOK MO aJIEKBAaTHICTh MAaTEMaTHYHOI
MOJIEI.

Y 4derBepTOMYy PpO3AiJi HABOASATHCS PEKOMEHJAlli MO0 MPAKTUYHOTO
3aCTOCYBAaHHS PE3yJNbTATIB JOCTIIKEHb. BOHM MOXYTh OyTH TMpeAcCTaBlieHl y
BUTJISIAI  BJIOCKOHAJIEHOI METOJMKH PO3PaXyHKY IMapaMeTpiB MpoleCcy YH
amapaty Ui HOTO TPOBEACHHSA, a TaKoX Y PEeKOMEHJAIsX II0J0
BJIOCKOHAJICHHSI KOHCTPYKIIIT arapara.

3a HEOOXIJHOCTI N0 JucepTallii MOXyTh OyTH BKJIIOYEH1 J0JATKOBI
PO3ILIH.

Mix CTPYKTYpHUMH 4YacTHHAMHU pOOOTH TOBUHEH MPOCTEKYBATUCS
YITKUI JIOTITYHUNA 3B'A30K, TOOTO PO3JAUIM MalOTh OYTH IMOB’si3aHl MIX CO0O0I0 i
MOYMHATHUCS 3 KOPOTKOTO OMUCY MUTaHb, IO PO3KPUBAIOTHCA Y TaHOMY PO3JILI
B IXHOMY B32€MO3B'SI3KY 3 MONEPEIHIMHU i HACTYITHUMHU PO3J1LJIaMHU.

Hamnpukisii KoXHOro po3auty o00B’s3K0BO (hOPMYJIOIOTh BUCHOBKH 31
CTUCJIMM BUKJIAQJICHHSM HAayKOBUX 1 MPAKTUYHUX PE3yJbTaTiB Ti€l YaCTUHU
JOCIIJKEHHS, 10 Oyna po3risiHyTa B pO3Aial. Y BHCHOBKax HE CHif
nepekaszyBaTH Te, 110 0yJ0 3po0JeH0 B pO3/IUii, a CPOPMYITIOBATH, 1110 13 I[BOTO

BUIIIINBAE.

Bucnoeku

BucHOBKM € 3aBepmiaibHOI W OCOOJMBO BAXJIMBOK YaCTHHOIO
MaricTepcpkoi  aucepTamii, 10 Ma€ MPOJEMOHCTPYBATH  PE3yJIbTaTH
JOCITIJIKEHHS, CTYIMIHb peati3allii MoCcTaBIeHOI METH Ta 3aBllaHb. Y BHCHOBKax
MPOBOJUTHCA CHHTE3 YCIX OTPUMAHUX pPe3yJbTaTIiB JOCHIKEHHS Ta iXHE
CIIBBITHOIIIEHHS 13 3arajlbHOI0 METOI0 i 3aBJIaHHAMU JaucepTalii. Buknamgarots
HANOUTBII Ba)KJIMBI HAYKOB1 Ta MPAaKTHYHI pe3ybTaTH, OJIep:KaHl B AUCEpTAIlii,
K1 TTOBUHHI MiCTUTH (OPMYJIIOBaHHS PO3B'sI3aHOI HAyKOBOI IpodaeMu (3a1adi),

il 3HaYeHHS IJIs1 HayKW M MPaKTUKH. Y BHCHOBKaX HEOOXITHO aKIIEHTYBaTH
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yBary Ha SKICHUX Ta KUIbKICHMX IIOKa3HHUKax 3700yTUX pe3yJbTaTiB,
OOIPYHTYBATH iX HOCTOBIpHICTH. Jlasi popMyi0I0Th BACHOBKH Ta pEKOMEHAALII]
11010 HAYKOBOT'O Ta MPAKTUYHOTO BUKOPUCTAHHS 37J00YTHX PE3yIbTaTiB.
BucHOBKM Kpamle TOJaTH Yy BHIVIAAI IOCTIOBHO TNPOHYMEPOBAHUX
a63amiB. [IpuyoMy kokeH ab3al] Mae MICTUTH OKPEMHI JIOTIYHO 3aBEpIICHUIA

BHUCHOBOK YU peKOMeHIIaHiIO.

Cnucok euxopucmanux 0xcepei

Cnucok BUKOPUCTAHUX JKEPEN CIiJ PO3MINLYBaTH B TOPAIKY TMOSIBU
NOCWJIaHb y TeKCTI. biOmiorpadiunuii onuc mKepen CKIaIaiTh BIAIOBIIHO 10
YUHHUX CTaHJIapTiB 13 010110TEUYHOT Ta BUJaBHUYOIL CIIpaBu
(ACTY I'OCT 7.1:2006). 3pa3ok opOpMIICHHS CIUCKY BHKOPHUCTAaHUX JDKEpE
HaBenieHo B [3]. KoxHe mkeperno, o BKIFOYEHO JI0 CIUCKY, Ma€ OyTH BiIOUTO B

TEKCTI JucepTallii.

Hooamku (3a neodxionocmi)

3a HeoOX1ITHOCTI /0 JOJATKIB JOUIIBHO BKJIKOYATH JIONOMIKHUN
Matepiai, HeOOXITHUM JUIsl TOBHOTU CIPUMHSTTS AMCEpTallli:

- JIOATKOBI (JIOBIIHMKOBI1) 1ItOCTpariii abo Tabiuiii;

— Martepianu, sKi 4yepe3 BeJNMKHil o0csar abo ¢opMy MOJaHHA He
MO>KHA BKJIIOUYHTH JIO OCHOBHOI 4acCTUHU ((POTO3HIMKH, TPOMIKHI MaTeMaTHUHI
JI0Ka3u, po3paxyHKH, MPOTOKOJIM BUIIPOOYBaHb);

— KOITli TEXHIYHOTO 3aBJaHHs, JOTOBOPIB Ta MPOrpamMu pooiT;

— OIMHC AJITOPUTMIB 1 JJUCTUHTH TIPOTpam, 110 Po3po0seH] B MpoIieci
BUKOHAHHS AMCEPTaLIHOI POOOTH;

— OTKC HOBOI amapaTypu i MpuiafiB, 0 BUKOPUCTOBYIOTHCS MiJ 4ac
IPOBEJCHHS €KCIEPUMEHTY, IHCTPYKLIT i METOIUKH;

— KOITii JOKYMEHTIB, OKpPEM1 BUTSTH 3 TOJIOKEHBb (IHCTPYKIIii) TOIIO.

12



5 PEKOMEHJIAIIII IO BAKOHAHHS TEKCTOBOI YACTUHHA
MATICTEPCBKOI JUCEPTALIL

5.1 Bumoru 10 ¢gopMaTyBaHHsI MaricTepchbKoi JucepTanii

Texer mucepTariii po3AUISIOT, HA PO3AUTH 1 MAPO3IUIH, BIAMOBITHO 10
3MICTY.

Po3niny moBUMHHI Maty MOPSIAKOBI HOMEPHU B MEXaX yChOrO JOKYMEHTa
(vactuHM), mo3HauUeHI apaOchbkuMu nudpamu 3 Kpankoro. [Tigpo3ainum noBUHHI
MaTH HyMEpAIlilo B MeXKax KOXKHOTo po3auty. Homepu miapo3aiiniB cKiIagatoThes
3 HOMEPIB PO3AUTIB a00 MiAPO3aLTy, pO3AUIEHUX Kparkor. HanpukiHii Homepa
MIIPO3IITy Kpamka HE CTaBUThCA. Po3mum, gk 1 MAPO3AUIH, MOXKYTh
CKJIQJIaTUCS 3 JEKIIbKOX MyHKTIB.

HalimeHnyBaHHs pPO3AUIIB NOBUHHI OyTH KOpPOTKMMHU. HaliMeHyBaHHS
PO3ALTIB TOCEPEIMHI CTOPIHKY BEJIMKUMU JITEPAMH, a TAPO3ILIIIB 3aMUCYIOTh Y
BUTJISIII 3aroJIOBKIB 3 a03ally MPOMHMCHUMH JiiTepaMH (OKpIM MEpIIoi BETHKOi
mitepu). BukopucTaHHS ~KypCHOrO Ta  HAIMIBKUPHOTO  (popMaTyBaHHS,
HiKpPECIEeHHs] Ta MEPEeHOCH CJIB Yy 3arojoBKax He JomyckaroTbes. Kpamky
HAIIPUKIHIIl 3arojoBKa HE CTaBJATh. SIKIIO 3arojlOBOK CKJIAJA€THCS 3 JBOX
peYeHb, X PO3AUIIOTH Kpankot. Po3ramoByBaTi Ha3By po3iLy, MAPO3ALTY Ta
TEKCTY Ha PI3HUX CTOPIHKaX 3a00POHSETHCS.

BiacTanb M 3aroJioBKOM po3iily abo MiApO3alTy 1 TEKCTOM MOBHHHA
Oytu y 3 iHTepBayu. BijcTanp Mix 3aroioBKaMu po3auly 1 miapo3ainy — 1,5
iHTepBanu. Ko)keH po3/isl MOsSCHIOBAILHOI 3alMCKHA TIOYMHAIOTH 3 HOBOTO JIUCTA
(cropinku). Bimctanp Mixk MONIEPEIHIM MIAPO3/IJIOM Ta HACTYITHUM 3ar0JIOBKOM

M1pO3aUTy TOBUHHA OyTH 3 1HTEpBAJIH.
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[Ipuknan opopMiIeHHs 3arojI0BKY:

1 CTAH IMTAHHA TA 3AJAYI JOCALKEHHA

1.1 Cran Ta npo0JieMH BOJHHX pecypciB

HymMmepariss cropiHok mOBMHHA OyTH HAacKpi3Ha JIg BCI€l 3aIMCKH,

BK/IFOYAaO4YM1 JOJAaTKH.

5.2 BukJjaa TekcTy MaricrepcbKoi gucepraiii

[loBHe HaliMeHyBaHHS O00’€KTy JOCHIJDKEHHS  (JAOCTIIKYBaHOTO
Ipolecy) Ha TUTYJIbHOMY JIMCTI, B OCHOBHOMY HAamuCl 1 MOpU NEPLIOMY
3rajyBaHHI B TEKCTi JOKyMEHTa MOBHHHE OyTH OJHAKOBHM 3 HalWMEHYBaHHSIM
Horo ycix IHmMMX JOKyMeHTax. HalimMeHyBaHHS, IO HaBOJATHCA B TEKCTI

JYcepTalii 1 Ha UTF0CTpallisiX, MOBUHHI OYTH OJTHAKOBUMHU.

5.3 Bumoru 10 opopMJIeHHSI TEKCTY MaricTepcbKoi Aucepramii

TexcToBl JOKyMEHTH BUKOHYIOTBHCS 3a JOMOMOTOI0 KOMII FOTEPHOI
TeXHIKM Ha jauctax ¢opmaty A4, B paszl morpedu (mis cxem, TaOJHIlh)
nomyckaetbesi popmar A3. TekcT IpyKyeTbcsl Ha OJHOMY OOI apKyima 4epe3
niBTopa intepBany, mpudt — Times New Roman 14 m.

Pamku Ta OCHOBHMII HAaNMC B AMCEPTAIlii — BIJICYTHI.

Biacranp Bij rpaHuUIlh apKylry 0 TPaHUIb TEKCTY MOTPIOHO 3aIMINATH:
Ha MOYaTKy Ta HAMPUKIHI PAIKIB HE MeHIT 3 MM. BifncTans Biff BEpXHBOTO 200
HUKHBOTO PSKa TEKCTY /10 BEpXHBOI Ta TpaHMIll apKyllla MOBUHHE OyTH HE
MeHmI 10 mm.

A03a1y B TEKCTI MOYMHAIOTH BIICTYNIOM, piBHUM 15...17 MM.
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ITomunku, omucku 1 rpadiyHi HETOYHOCTI, BHSBJICHI B TPOIIECI
BUKOHAHHS TEKCTOBOTO JTOKYMEHTA, JOIMYyCKAETHCS BUIIPABJIATH MiTUUIICHHIM
abo 3adapboByBaHHAM O11010 (apObO 1 HAHECEHHSIM Ha 1€ X MICIE
BUIIPABJICHOI0 TeKCcTy (Trpadikv) UYOPHOIO pYydYKOl ab0 BKIICIOBAaHHSIM
PO3IPYKOBaHUX (ParMEHTIB TEKCTY.

VYIIKOMKEHHST apKyIlliB TEKCTOBUX JOKYMEHTIB, MOMapKd 1 CIiIA He
IIJIKOM BHJTyY€HOTO TEKCTY (Tpadiku) He TOMYCKaIOThCS.

[Ipu anami3i craHy HayKoBOi MpoOJieMH HEOOXITHO MpoaHaIi3yBaTU
pe3yJbTaTH, OTPUMaH1 1HIMUMHU JocaigHukamMu. [Ipu 11boMy HEOOXI1THO JTaBaTH
NOCWJIAHHS Ha JKEpeno, 3 sKoro B3ATo iH(popmarito. [locunanHs nmoTpiOHO
JaBaTy Tepe]] BUKOPUCTAHHSM 3all03WYEHOr0 MaTepiaiy a0o B KIiHIIl LIUTATH Y

KBaJpaTHUX JyXKKax.

[Mpuknan: IlutanHs MOJEMIOBaHHS TMpoIeCy 3a0pyIHEHHS MOBEPXHI

MeMOpaH BUKJIaJeHO B pobOoTi [12].

VYci popmynu, HymMepyroTh apaOCBKMMH HUppaMu B MeXax PpO3ILTY.
HoMmep dopmynu cknagaeTbCs 3 HOMEpa pPO3AUTY 1 MOPSAKOBOIO HOMEpa
dbopMyIIM B TaHOMY PO3/1JIi, PO3AUICHUX Kpankorw. Homep Bka3yroTh 13 mpaBoi
CTOPOHM JIKCTa Ha PiBHI (POPMYJH B Kpyriux Iayxkkax. dopmyna 3HaXOIUTHCS
nocepeinHi psiaka. MiKCTpouHMA BincTyn mepel ¢GOopMysnor Ta Ticias Hel
pOOUTHCS Y pO3MIpP1 OHOTO PAJIKA.

ITpuxnan:

dakTop pO3MOIITICHHS PIAUHU MO MOBEPXHI YACTUHKA MOKHA BU3HAYUTU
3a popmyioro [20]:

BV
KA - @ -2, =

ne K — ekcriepuMeHTaIbHIA KOSIIieHT;
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d, - JiaMeTp 3BOJIOKEHOI YaCTUHKU;

|.;» — MiHiMaIbHA TOBIIHMHA WApPY PiAMHM HA TOBEPXHI YaCTHHKH.

VY Bumaaxky, Koau y (QopMyiy MiACTaBISIETbCS 3HAYCHHS, BOHA HE
HYMEPYEThCHI.
[Ipuknan:
JI1s BUBHAUEHHSI 1IHTEHCUBHOCTI TEIJIOBIJIBOIY Bij MCEBAO3PIIKEHOTO
mapy J10 OAMHUYHOI YacTKH cKopuctaemocs dopmyior 3abpoacekoro C.C.

JUTSL pO3paxyHKy Koe(ilieHTa KOHBEKTUBHO-KOHAYKTHBHOI TETUIOBIAAYl:
Oty =35.8-py 22, 2%-d, 0% =35.8.130°%.(4.8-10 2)*°.(4.5-10%) %% = 109 Br/(M*K),

1e p, — TycTHHA Matepiany, o, =130 kr/m;
A, — TeIJIOMPOBITHICTh Ta3y, ICEBIAO3PIHKYIOYOTO IIIap YACTHHOK
cuomty, A, = 4,8:10 2Br/mK;

d, - exBiBaneHTHHI KiamMeTp gacTok cuomopy, d, = 4,5-10 m.

[TocunanHs B TEKCTI HA HOMEP (POPMYIIH MTOAAIOTH Y TyKKaX.
[Tpuknaz 3:
"...B hopmymi (4.12)".

[mrocTpanii MOBUHHI PO3TAIIOBYBATUCA IO TEKCTY MOSCHIOBAIBHOI
3aMMCKW  SIKHAMOMMKYEe N0 BIAMOBIAHUX YaCTUH TeKCTy. Bci imocTpartii
HYMEpPYIOTh Yy MeXax po3auty apadbcbkumu mudpamu. Homep umroctpartii
CKJIQJIA€ThCsl 3 HOMEpPa PO3JUTY 1 OPSIKOBOTO HOMEpa 1II0CTpallii, po3ILICHUX
KPAaIKO¥O, IMICIISTI HOMEPY Kparka He CTaBUThCA.

Ilepen imrocTpaliiel0 B TEKCTI TOBHMHHE OYTH IIOCJIAaHHS Ha IO

UTIOCTpAITio.
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LmrocTpariii MaroTh HaiMEHYBaHHS 1, NMPU HEOOXITHOCTI, IMOSCHIOOUI

naHi (TeKceT i ManroHkaMu ). [TosicHIOI091 TaHi MOMIMIAIOTh IMiT UTI0CTpaIli€ro. 3

HACTYITHOT'O PsAJIKa PO3MIIIYETHCS HOMEP PUCYHKY Ta HOTO HallMeHyBaHHS.
[Tpuknan:

BapianT auckoBoro mucnepraropa 300paxeno Ha pucyHky 1.11 [18].

56 3 LD

1 — marpy6ok; 2 — kpumika; 3 — orBopu; 4 — pebpa KOPCTKOCTi; 5 —
KOHIYHHH THUCK; 6 — HIOKHIN TUCK; 7 — BEPXHIA JIUCK

I — Ilopaua pigkoi dazu

Pucynok 1.11 — JluckoBwuii po3nuiroBay [18]

€ rpadikd. Y BHUIISAII
pe3ynbTaTH

BaxnuBoro (opmoro UTIOCTpAaTUBHUX MaTepiaiiB B MariCTepChKii
aucepTarii rpadikiB HEOOXITHO MPEIACTABIATH
EKCIIEPUMEHTAJIbHUX  JIOCIIKCHb,

MOPIBHSIHHS ~ PE3yJbTATiB
eKCIIEPUMEHTIB 3 PO3paxXyHKaMH 3a MaTEMaTUYHUMH MOJEIISIMU TOILLO.

Bci rpadiku BiZHOCATBCS 10 PUCYHKIB 1 HYMEPYIOTBCS TaK CaMo, 5K 1

pucynku. Oci rpadikiB 000B’si3k0Ba MOBMHHI OyTu mianucadi. [lignmuc oceit

rpadikiB BKIOYa€ TMO3HA4YeHHSA (I3UYHOI BEIMYMHUM Ta 11 PO3MIPHOCTI.
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Po3MipHICTP HE TPOCTABIAETHCSA JIMIIE y BHUMAAKY Oe3p0O3MipHUX BEJIHYMH,
Hanpukiang KputepiiB nmoaioHocti. [llkana oceit mae O6yTu piBHOMIpHOIO, TOOTO
OCHOBHI 1 JIOJJATKOBI1 MOJILJIKK 1O BCIM JOBXHHI OCl MOBUHHI OYTH OJHAKOBUMHU.
[Tounnatn mkamy 3 Touku O HE0OOB’SI3KOBO. 3alMINATH TIOPOXKHI MICI Ha
rpadikax He OaxkaHo. SIKIIO B OJIHIA CHUCTEMI KOOPIMWHAT HAHECEHO JAEKUIbKa
KPUBHUX YW PE3yJIbTaTIiB BUMIPIOBAHHSA 3a PI3HUX YMOB, HEOOXIJIHO HaJaBaTH Ha
noJti rpadiky po3mmudpyBaHHs MO3HAYCHD (TaK 3BAHY «JICTCHIIY).

[Ipuknan opopmieHns rpadika:

30
25 /
&)
o - 20 X
% /( 4 HUI 3a dopmynoto (2.51)
@ 15 EEKALW
o <
g EKOY
s
10 p un
g Ps
/ 4N 3 HL
5
% —E—
0 T
0 0,002 0,004 0,006 0,008 0,01 0,012

MpoayKTUBHicTb, Kr/c

Pucynox 3.6 — IligBumieHHs TeMnepaTypu po3IjiaBy MpH Pi3HUX CXeMax

eKCTpy3li

JIyist omucaHHS TPOIECIB XIMIYHOI TEXHOJOTIi 4acTO BUKOPHUCTOBYIOTH
CTENIEHEBI 3aJIEKHOCTI, OCOOJIMBO KpHUTEpiasibHI PiBHSIHHA. Taki 3a’neXHOCTI
JOTITHHO TIO/IaBATH B JIOTApU(PMIYHMX KOOPIUHATAX.

[Ipuknaz rpadika B jorapu@miyHiil CUCTEM1 KOOPIUHAT:
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Pucynok 3.6 — Anpokcumariiisi pe3yJibTaTiB €KCIIEPUMEHTIB

MacuBu 1udpoBUX JaHUX (EKCIIEpUMEHTANIbHI JIaHl, pe3yJbTaTh
OararoBaplaHTHUX  PO3PAaxXyHKIB, TMOPIBHSJIbHI ~ XapaKTEPUCTUKU  1HIIMX
JOCIIJKEHb TOIIO), SK MPaBWJIO MPEICTABIAIOTh y BUIVISAI TaOnuilb. YcCi
TaONHIIl HyMEPYIOTh Y MeXKax po3aury apadbcbkumu nudpamu. Homep Tabmmii
CKJIQJIA€ThCS 3 PO3JAUTY 1 TOPSIKOBOTO HOMEpa TabJIUIll, PO3AICHUX KPaIKoIo.
Han niBuM BepxXHIM KyTOM TaOIHIl MoMiIatoTh Hamuc "Tabnuis" 13 BKa3iBKOO
HOoMepa Tabnuui, Hampukiaan: "Tabmuus 4.1". TaOnuii TOBUHHI MaTH
3aroJIOBKH, SIKI PO3MIINIYEThCS TICIAS HoMepa Tabmwmii depe3 tupe. Ha Bci
TaONIUIl MOBMHHI OYTHM MOCWJIAHHS B TEKCTI, MPUYOMY IOCHJIAHHS TOBUHHI
3ycTpidyatucs pasime, HDK cama Ttabnuus. ['pady ,,Homep mo mnopsaky
BKJIFOYATH JI0 TaOIUIIl 3a00pOHEHO.

[Tpuknan:

PesynbTaTu gocniais 3anuiiemo 10 tabaui 4.1.
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Tabnuus 4.2— Pe3ynbTaTu €KCIIEPUMEHTIB

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

Akmio TabnuI HE TMOMIIMIAETHCS HA OJHIM CTOpiHLL, 1i MOXHA
MIPOJIOBXKUTH HAa HACTYIHIM, MPOAYOIIOBABIIN 3aroJIOBKH CTOBITUYMKIB TaOJHUIII
a00 BMKOPHUCTABIIM HyMepalito CTOBMYMKIB. [Ipy nboMy moTpiOHO Haja JiBUM
KyToM BKa3zaTu «[IpogoBKkeHHS TaOIHIIi ... ».

[Ipy HasgBHOCTI B IMOSCHIOBAJIBHIN 3amHCIIl JOJATKIB iX BUKOHYIOTh Ha
apkymax ¢opmary A4. JlogaTok HYMEpyHOTh YKpAaiHCBKUMH JITEpaMH Ha
TepIIoMy apKyllli JOJIaTKy, 3a BUHATKOM mitep €, 3, I, 1, U, O, U, b. Koxuuit
J0JTATOK PO3MOYMHAETHCS 3 HOBOI CTOPIHKU MTOCEPEINHI TEKCTY CJIOBOM JIOAATOK
3 BKa3iBKOI HOMepa JoJaTKy. B HacTymHid CcTpoulll pO3TAIIOBYETHCS
3aroJ0BOK JOJATKY.

[Tpuxnan:

JloxaTok A

Pe3yabTaTu eKciepuMeEHTAJIBLHUX JOCIIKEHb

TexcT KOXKHOTO JOMATKY MPH HEOOXITHOCTI PO3IAUISIOTH Ha PO3ALIH,
H1IPO3AUIH, SIKI HYMEPYIOThCS OKPEMO IO KOXXKHOMY JoAaTky. Jlomatok mMoxke
MaTh CBIM 3MICT Ta MEpeNiK MOoCHIaHb. [mrocTpariii 1 Tabmuii B JojaTKax
HYMEPYIOTh Y MEKaxX KOKHOIO JI0JaTKa.

Jlns1 Bciel poOOTH MOBUHHA OyTH HACKPi3HA HyMepallisi apKyIIliB.
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[Tpuknan:
,,PUCYHOK A.2.12”

., Laomuis b.4.2— PesynapTaTt eKCIIepuMEHTIB”

6 PEKOMEHJIAILIII ITPO MMOPSJIOK 3AXUCTY
MAT'ICTEPCBKOI JTMCEPTAIII

6.1 Ilopsaok AOMYCKY /10 3aXMCTY MaricTepchbKoi Aucepramii

[Ipouienypa Ta TOpSAIOK 3aTBEP/KEHHS MAriCTEpChKOl AucepTallii,
JOMYCKY JI0 3aXHCTY BIJIOYBAETHCS 32 HACTYIHOIO CXEMOIO:
- TMepeBipKa BIAMOBIIHOCTI 3a3HAYEHOI TEMH MAariCTepChKOi AucepTallii, Temi
BKa3aHIi y HaKas3l, Ipo L0 CBIIYUTH MIMUC BIANOBIAAIBHOI 0COOM Kadeapu Ha
TUTYJIBHOMY JIUCTI TMOSICHIOBAJILHOT 3aITUCKH;
- TMepeBipKa KePIBHUKOM MariCTepChKOi JMcepTallli BiIMOBITHOCTI 3aBJIaHHIO
Ta KaJeHAApHOMY IUJIaHy, BCIX pO3JLIIB, IUIAKATIB Ta KpEClIeHb, MpPO IO
CBIYATh MIJIMKACH KEPIBHUKA Ta CTYJCHTA HA TUTYJIBHUX apKyIllaxX AUCEpTaIlli y
ITaMITaX KpeClIeHb Ta crenudikariii;
- TIepeBipKa pe3ysbTaTiB HAYKOBUX JOCTIKEHb, MPO 110 CBIIYaTh BUCHOBKHU
METOJMYHOT KOMicii Kadenpu, sKi HAJalOThCA MICHS TOMEPEIHBOTO 3aXUCTY
MatepialiB AUCEepTaIlii;
- TIepeBIpKa KOPEKTHOCTI mepekyiany pedepaTy Ta BUCHOBKIB BHKJIaJadyaMu
1HO3EMHO1 MOBH, IIPO CBITYUTH ITIIMHC BUKJIalaua Ha JTUCTaX 3 IMEPEKIaIoM;
- TIepeBIPKA BIJIMOBIIHOCTI MaricTepChKoi JUCEPTAllli IIF0OYUM HOpMam, Mpo 10
CBITYUTH TMIJAMUC KOHCYJIbTAaHTa 3 HOPMOKOHTPOJIIO Yy BIAMOBiMHIA Tpadi
KaJICHJApHOrO IUIaHy, KpeclieHb Ta chneuudikamii (Ha HOPMOKOHTPOJb
HA/Ia€ThCAd IMOBHICTI0O 3aBepllieHA Maricrepcbka aucepTaumis 3 [OBHUM

oopmiieHHsIM TpadivyHOl Ta TEKCTOBOI YACTUHH);
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- OoJICp’KaHHS BIATYKY Ta pereH3ii BiJ] KepiBHMKAa MaricTepChbKoi JucepTarlii ta
BiJl PEIIEH3CHTIB BIAMOBITHO (TIEH €Tanm BUKOHYETHCS KEPIBHUKOM MariCTepChKOi
Jauceprariii);

- 3aTBEp/UKCHHS MAariCTEpChbKOi JucepTallii 3aBimyBadeMm Kadeapu, Mpo IIo

CBIUUTH MIAMKC 3aBiAyBaya Kadeapy Ha TUTYIBHOMY apKYyIIIi.

6.2 Ilopsimok 3axucty Mmaricrepcbkoi auceprauii Ha Jlep:kaBHiii

eK3aMeHaliiHid KoMicil

3a yMOBHW TOBHOTO 3aTBEPKEHHS MariCTepChbKOi MucepTallii, CTyJCHT
JIONycKaeTbest A0 oro 3axucty nepen JEK.

ITim gac 3axucty crtymeHT cTtucio (mo 10-tTm XBWIMH), JIOTIYHO W
apryMEHTOBAaHO BHKJIACTH AaKTyaJIbHICTh JIaHOi TEMH, METy Ta 3ajadl sKi
CTaBWJIMCH 1] Yac JOCTIIHKeHb, Ta 3aCO0M iX IOCATHEHHS, 3MICT 1 pe3yJibTaTu
nociipkenb. Ilim 4Yac pgomoBigl HEOOXIAHO YHHMKATH 3arajbHUX  CIIIB,
0€3710Ka30BUX TBEP/PKEHb, TABTOJIOTi.

3MICT JOMOBII MTPHU 3aXUCT1 MariCTePChKOI IUcepTallii nepeadoayac:

— (opMynrOBaHHS HAyKOBOi (HAyKOBO-TEXHIYHOI) MpoOiemMu, 3ajadi,
BU3HAYCHHS 00’€KTa, MpEeAMeTa Ta METHU JOCTIIHKCHHs, aHaJi3 CTaHy pIIICHHS
npobiemu (3agadvi) 3a maTepiajlaMd BITYM3HSHUX 1 3apyOnLKHUX MyOsiKarii,
OOTpYHTYBaHHSI IIIEH TOCIIIPKEHHS;

— aHaJli3 MOXJIMBUX METOMIB Ta METOIUK IOCIIIKEHb, OOTPYHTOBAHUMA
BUOIp (po3poOieHHs1) MeTony (METOIMKH) MOCHIJKEHHS abo amapaTypHOro
3a0€3MCYCHHS;

— HAyKOBUM aHami3 1 Yy3arajJbHEHHS (aKTUYHOrO Martepiaiy, sSKUU
BUKOPUCTOBYETHCS B TIPOLIECI TOCIIIIKEHHS;

— BUKIAJEHHS OTPUMAaHHMX PE3YJbTATIB Ta OIIHIOBAHHA iXHBOTO

TECOPETUYHOI'O, IIPUKIAAHOIO Y HAYKOBO-METOANYHOI'O 3HAYCHH,
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— TEpeBIpKY  MOXJIMBOCTEM  MPaKTUYHOI  peami3alli  OTPUMaHUX
pe3yIbTaTiB;

— arnpobOarlito OTpUMaHUX Pe3yJIbTATiB 1 BUCHOBKIB y BUTJISAI MyOJTIKaIlii
y HayKOBUX JKypHajJlax 1 30ipHMKax 3 OOOB’SI3KOBUMH pe3yJbTaTaMu
pEIleH3YBaHHsI, MATCHTIB (3a4BOK) HAa BUHAX1], KOPUCHY MOJIENb, MPOMHUCIIOBHIA
3pa30K TOINO, JOMOBiJed Ha HayKOBHUX KOH(epeHIisx (He HIKYe
(bakynbTeTCHKOTO PiBHS).

Ilimx 4ac JOMOBIAI CTYAEHT MOBHUHEH OOOB’S3KOBO TIOCHJIATHCS Ha
aBTOPIB (CIIBaBTOPIB) 1 JpKepena, 3 SIKUX BIH 3all03UYMB Marepiainu abo OKpeMi
pE3yNIbTATH.

ITicns momomimi wienn JIEK 3amaroTh mWTaHHS MO MaricTepchbKoi
JqycepTanii, 10 MOXYTh CTOCYBAaTHCh $IK TEKCTOBOI YacCTUHU (METOJIIB
JTOCHTIKeHb, METOJUK TIPOBEACHHSA EKCIEPUMEHTIB Ta pe3yJabTaTiB
y3arajibHeHb, TOLIO), TpadiuHOi YacTMHU (BUKIAICHHS  PE3yJIbTaTiB
JOCIIIKEHb, MATEMaTUYHUX MOJeNIel, opOpMIIEHHS crienudikamiii, KpecaeHb,
TOIO), TaK 1 B3araji TEXHOJOTrili YW MOJEpHI3aIi, IS IIATBEPIKESHHS
PO3yMIHHS CTYJIGHTOM IPOLIECY Ta 3acaj] BUKOHAHHS HayKOBOi POOOTH.

SKicTh 3aXMCTy KOMICIS OIIHIOE 332 YOTUPHOXOAIBHOI CHCTEMOIO
(BimmiHHO, H00OpeE, 3a0BIIbHO, He3aM0B1IbHO) 1 ominkoi ECTS (A, B, C, D. E,
F).

Pesynbratu 3axucty omiHO0THCA 30 100-0aJIbHOIO MIKAIOKO:

— «BIIMIHHO», TIOBHA BiAMOB1Ib (He MeHIe 90% noTpibHoi 1HDOopMaIrii)
—95...100 Gamis;

— «mao0pe», JOCTaTHHO IIOBHA BIANOBiAL (He MeHIIe 75% moTpiOHOT
1H(popmarlii abo He3HauHI HETOYHOCTI) — 94...75 OaniB;

— «3aJI0BUIBHO», HEMOBHa BIANOBIAb (He wMeHme 60% mnoTpioHOI
iH(dopmarrii Ta geski moMuiaku) — 74...60 O6anis;

— «HE3aJO0BIIBbHO», He3aJoBUIbHA BiAnoBiasr — 0 OamiB. OriHka

«He3anoBUTbHO» (F) BUCTaBIAE€THCS 3a BHKOPUCTAHHS (IUIariaT) MaTepialiB
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IHIIUX CTYACHTIB a00 MpH MOBHIM HE3ATHOCTI CTYJEHTA 3aXHMCTUTH OCHOBHI
MIOJIOKEHHS TIPOCKTY.

banu nepeBoAsATHCS 10 3aJ1IKOBO1 OITIHKH 3T1THO 3 TaOIUIICHO:

Tabnus nepeBeeHHS pEHTUHTOBOI OIIHKY 3 HaBYAIbHOI AUCUUIIIIHE RD:

R Omiuka ECTS Tpanuiiiina orinka
95...100 A BIIMIHHO
85...94 B noope
75...84 C
65...74 D
3a10B1JILHO
60...64 E
RD <59 Fx HE3aJOBUIBHO

Pe3ynbTaTi OrosIONIyrOTHCS MICHs 3aXUCTy BCIX TPOEKTIB HA IbOMY
3aciJaHHl.

30pomrypoBaHa MaricTepchbka aucepTaiis (B KIHII AUCepTaIii Imicis
JOJIaTKIB  MIIIIUBAIOThCS  crenu@ikaiii 10 CKIaJaJIbHUX KpEecJIeHb) Ta
rpadiyHUi MaTepiasl BKIAJA0ThCS 0 MalKH.

Marictepcbka nuceptaiiis 37a€Thesi B apxiB kadenpu MAXHB Ha
30epiraHHsi, €JIEKTpOHHA BepCisi MPOEKTY 3/a€TbCS  BIAMNOBIAAIBHOMY

MPEICTaBHUKOBI Kadeapu.
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HoxaTtok A

3pa30K TUTYJIBHOTO JIMCTA MAriCTEPCHKOI JUCEPTAIlii

HAIIIOHAJIBHUM TEXHIYHUI YHIBEPCUTET YKPATHU

“« KHIBCbKUH NMOJITEXHIYHUN THCTUTYT

imeni IT'OPS CIKOPCBKOI'O ”

InkeHepHoO-XiMiyHNH (aKyJabTET

Kadenpa mammn Ta anapartiB XiMivyHEX 1 HadTONEpepOOHUX BUPOOHUIITB

«Ha npaBax pykomnucy» J10 3aXHCTy AOIYIIEHO

YK 3aBigyBau kadeapu, 1-p TEXH. HayK, Tpod.

A.M. KopHieHKO
“ ” 2014 p.

Maricrepcbka gucepranis

Ha 3100yTTH CTYNeHs Maricrpa
31 cnertianbHOCTl  8.05050303 O6mamHaHHS JTICOBOTO KOMILIEKCY

Ha Temy: Ilpomecum CTBOpeHHS THCKYy Ta JO3yBaHHSA IIPH
JTMCKOBO-TIIECTEPEHHIM eKCTPY3ii moaiMepiB
Buxonas: crynentr VI kypey, rpynu JIH-61m
[Terpenko Onexciii BacunboBuu
HaykoBuii kepiBHUK KaH. TeXH. HayK, 1o1eHT O.0.CeMiHChKUI
KoHcynbTaHT 3 OXOpOHM Mpalli Ta Oe3MeKu B HaA3BUUAHHUX
CUTYaIIIsIX K.T.H., joueHt [.M. KoBryH

TexHi0-eKOHOMIYHE OOTPYHTYBaHHS JOLUIBHOCTI
MOJIEpHi3allili ycTaTKyBaHHS K.T.H., 1oieHT [.C. ['onoBa

Perniensenr

KaCKaIHI1A

(mocaza, BYeHe 3BaHHs, HAYKOBUH CTYIIiHb, IPI3BUIIE Ta iHiIlaIIH)

Penenzenr

(mignmc)

(mocayia, BU€He 3BaHHsI, HAYKOBHII CTYITiHb, IIPi3BHUIIE Ta iHILiam)

(migmuc)

3acBiiuyo, 0 Y IbOMY JTUIIJIOMHOMY IIPOEKTI
HEMa€ 3aro3uyueHb 3 Mpallb IHIINX aBTOPiB 0e3

BIJIITOBITHUX IIOCHJIAHb.

CryneHt O.B. Ilerpenko

Kuis — 2013

26



JOIATOK b
3pa3ok 3aBIaHHA HA MariCTepPChKy AUCEpTallis

HAIIIOHAJIBHUM TEXHIYHUI YHIBEPCUTET YKPATHU
“ KHiBCbKUM MOJITEXHIYHUMU THCTUTYT
imeni ITOPSI CIKOPCBKOI'O ”

[HxeHepHO-XIMIUHUN (PaKyIbTeT

Kadenpa mamia Ta amnapariB XiMiyHUX 1 HadTOrIepepoOHUX BUPOOHUIITB
PiBeHb BUIIOi OCBITH — APYTHM (MariCTEPChKUIA)

CrnemianeHicth: 8.05050303 O6nagHaHHS JIICOBOTO KOMILUICKCY
Crnemiamizanis: KoM torepHe TpoeKTyBaHHS Ta MPOrpaMHE YIIPABITIHHS
o0 THaHHS TIETFOJIO3HO-TIAIIEPOBOTO BUPOOHHUIITBA

3ATBEP/IKYIO

3aBigyBau Kadenpu, I-p TEXH.
HayK, Ipod.

.M. KopHi€eHKO
“ ” 2012 p.

3ABJAAHHA
HA MariCTEePCbKY AMCEPTALII0 CTYACHTY

[Terpenky Oumnekciro BacunboBuuy

1. Tema aucepraunii [Ipouiecu cTBOpeHHA THCKY Ta JAO3yBaHHS MPHU KacKagHIN
JTMCKOBO-TIIECTEPEHHIN eKCTPY3ii moaimepinB

HaykoBul kepiBHUK CemiHncbkuit Onekcanap OyneroBud, KaHj. TEXH. HayK, IOLEHT
3aTBEp/KEHA HAKA30M I10 YHIBEPCUTETY BT «_ » 2013 p. Ne

2. Tepmin noxanus cryaenrom auceprauii: 30 tpaBus 2013p.

3. O0’exTt pocaimxkenns Ilporec kackaaHOI TUCKOBO-IIIECTEPEHHOI €KCTPY3ii
MoJIiMEpiB.

4. Tlpeamet pocJimkeHHss EneprocusioBi mapameTpu HIECTEPEHHOrO Hacoca:
TeMITepaTypa, TUCK, TOTYXHICTh, KDyTHHH MOMEHT.

5. llepenik nuTaHb, AKi NOTPIOHO PO3POOUTH:

— TpoaHalI3yBaTH CTaH BUPIIICHHS MPOOJIEeMHU 3a MaTepiajaMi BITUM3HSHHUX 1
3apyO1KHUX MyOiKalii, OOIpyHTYBAaTH METY AOCTIIKEHHS;

— chopmymntoBati (Pi3UYHY MOJENb MPOIECIB JA03YBAHHS Ta CTBOPEHHS THCKY
IpU eKCTPY3ii MOJIIMEPIB,
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— PO3pOOUTH Ta PO3B’SI3aTH 32 3aJaHUX YMOB MaTEMaTUUYHY MOJIEIb;

p03pO6I/ITI/I MCTOAUKY CKCIICPUMCHTAJIbHUX ,ZIOCJ'IiI[)KCHI);

OIKCATH EKCIIEPUMEHTAIbHE 00JI1aIHAHHS;

— TPOBECTHU EKCIIEPUMEHTAIbHI JIOCTIPKEHHA TO TIEPeBIPIll aJeKBATHOCTI
MaTeMaTHUYHOI MOJeJli Ta ONUCATH TXH1 pe3ybTaTH;

— TIPOBECTH aHaJI3 MOXHUOOK EKCIIEPUMEHTAIBHUX JOCI1KEHb;

— MEpPEeBIPUTH  MOXJIMBICTh ~ MPAKTUYHOTO  BHUKOPUCTAHHS  OTPUMAaHHX
pe3yibTaTiB 1 HajgaTH pPEKOMEHJallli 00 MPaKTUYHOTO BIPOBAKEHHS
pe3yabTaTiB poOOTH;

— 3J1ACHUTH arpoOallilo OTPUMaHUX Pe3yJIbTaTiB 1 BUCHOBKIB.

6. OpieHTOoBHUII mNepeik UIIOCTPATMBHOrO Martepiany: ¢isuyHa Ta
MaTeMaTM4Ha MOJEJl TPOIECiB CTBOPEHHS THUCKY Ta [JO3yBaHHSI Yy
niectepeHHoMy Hacoci (3xAl); anropuTM po3paxyHKy ILIECTEPEHHOIO Hacoca
(1xAT1); cxema nocmigHoi ycraHOBKH (1xAl); pe3yiabTaTH eKCIIepUMEHTATbHUX
nociipkeHb (2xAl), mepeBipka aaeKkBaTHOCTI MaTeMaTHuHOi moneni (1xAl);
aNITOPUTM PO3PaxXyHKy IiecTepeHHOro Hacocy (1xAl); ckiamanbHe KpecieHH:
mrectepeHHoro Hacoca (1xAl); imrocTpariist 10 TexHiuHOI i1ei mateHty (1xA3).
7. OpieHTOBHUII mnepesik myOJikamiil 3armmaHoBaHO MyOJIKYBaHHS JBOX
cTaTeil B HayKoBUX ()axOBUX BUJAHHAX YKpaiHH, y4yacTb Y 4 KOH(EpEeHIsAX 3
OImyOJTIKyBaHHSAM 4 T€3 JOMOBIJEH Ta OTPMMAaHHS MATEHTy YKpaiHu Ha KOPUCHY
MOJIeJIb, SIKMI 3aXUIlAa€ TEXHIYHE PIIIECHHS, OOIPYHTOBAaHE B JUCEpTAIlii.

8. KoncyabTaHT 3 po3aiiy aucepraiii

[pi3Buie, iHimiam® [Mignuc, gata
Posnin Ta mocaaa 3aBIaHHI 3aBIaHHSI
KOHCYJIbTaHTa BHU/1aB IIPUUHSB
Oxopona mpaui Ta Oe3neka Yy | KaHI. TEXH. HAYK,
HAJ3BUYANHUX CUTYaIlisX MOLCHT
KostyHn [.M.
TexH10-eKOHOMIYHE KaHJ. TEXH. HaYK,
OOTpYHTYBaHHS JOIUTHBHOCTI nomenr 1.C.
MOJIEpHI3allil yCTaTKyBaHHS TooBa

9. Mara Buaauyi 3aBganus 01 Bepecus 2011 p.
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Honaroxk B

dopMa KaJleHJapHOTO TIaHy

KAJIEHI[APHI/Iﬂ IIJIAH
No Ha3pa eTamiB BUKOHaHHS JUIIJIOMHOIO Ctpok [TpumiTka
3/m IIPOEKTY BHKOHAHHS
eTalTB
TucepTarii

1 2 3 4
AHami3 iICHYyIOYHMX CIIOCO0IB Ta 0O0JaJHaHHS 1.09.2012-
JUISL  OJIEp’KaHHS ~ TBEPAMX  KOMIIO3UTIB. 31.12.2012
Orinka epeKTUBHOCTI KOHCTPYKIIIi armapaTiB
3 pI3HUMH CIocoO0amMu KOHTakTy (as.

[TinroToBka Te3 q0MOBieH Ha KOH(MEPEHIIII0
[TinroroBka cTaTTi 10 MyOIiKaIii..

2 | Teopetnune JIOCIT1JIPKEHHSI pouecy 01.02.2013-
B3a€EMOJII1 Ta3-TBepJie TUIO IS TIPOIECiB 28.02.2013
OJICP’)KaHHS ~ TBEPAMX  KOMIIO3HUTIB 3
MOIIAPOBOI0 CTPYKTYpOoro. Di3HMdHA MOJIETb.

MaremaTtndHa MOJIENIb B3a€EMOJIII Ta30BOTO
CTPYMEHsI IPM BHUCOKHX Iapax. [liaroToBka
T€3 JIONOBIJeH HAa KOH(PEPEHIIII0

3 | Po3pobnenns KOHCTPYKIIii KaMepH 01.03.2013-
rpaHysaTopa Ta ra3opo3MOiUIBHOTO 30.06.2013
MPUCTPOIO. [TpoBeneHHS JIOCITIIPKEHb
ra30pO3MOAIIBHOTO IPUCTPOIO Ta
BH3HAYCHHS YMOB TiIpOIMHAMIYHOTO

PEXUMY 3 HaIIPABICHOIO IUPKYIALIETO.
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1 2 3 4

4 | EkcniepuMeHTaabHa TiepeBipka (i3udHOI Ta 01.09.2013-
MaTeMaTU4YHOI MOJeJed Ta BHU3HAYECHHSI 30.11.2014
BILJIUBY T1APOIUHAMIKA Ha mporiec
VTBOPEHHST  TBEpAUX  KOMIIO3UTIB 3
IOIIAPOBOIO0 CTPYKTYyporo. IligroroBka Te3

JIOTIOB1IeH Ha KOH(pEPEHIIII0

5 | Pexomenpanii 1010 palioHaIbLHOTO 01.12.2013-
BEJICHHSI TIpolleCy Ta WMOBIPHOTO #oOro 30.11.2013

BUKOPUCTAHHS HA BUPOOHUIITBI.

6 | [lizroToBka mMatepiaiiB J0 myOIiKamii CTaTTi 01.02.2014-
3a pesynbTaTamMu JIociimkeHb. [lomanHs 3a 01.03.2014
MarepiaJjaMd  JOCHIDKeHb  3asiBKH  Ha
oTpuMaHHs mareHty. [limroroBka  Te3

JIOTIOB1IeH Ha KOH(EPEHIIIF0

7 | YIOCKOHaNEeHHS METOJIMKH  PO3paxyHKY 20.03.2014-

MIPOMUCIIOBOTO arapary 01.04.2014
8 | [lonmepenniit 3axuct 15.04.2014-
30.04.2014

9 | Odpopmnenns  kBamidikamiiiHoi  poOOTH. 31.05.2014

[Tomanus 0o 3axucry.

CryneHr J.0.3aika

(migmic)

HaykoBuii kepiBHUK qucepTaumii 0.0.CeMiHCBKHI

(migmmc)
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Homarok I

3pa3ok 3MICTYy MaricTepchbKoi quceprarii

3MICT

[lepemixk yMOBHHUX MTO3HAYEHb
Beryn

1 Cran nuTaHHA Ta 3a7a41 JOCHTIKEHHS

1.1 OnHOYEepB’sIUHI EKCTPYIAEPH

1.2 JIBouepB’siuHI EKCTPYAEPH

1.3 KackanHi ekcTpyaepu

1.4 MopentoBaHHs CTaJlIi MPOIIECY EKCTPY3ii
1.5 BucHoBoKk

1.6 Mera ta 3a7a4i JOCHIKEHD

2 MopentoBaHHS MPOIIECIB y MECTEPEHHOMY HACOC1

2.1 ®i3u4Ha MOAEIIb MPOLIECY A03YBaHHS

2.2 MaremaTiu4Ha MOJIC]Ib BUSHAYCHHS ITPOTYKTHBHOCTI
IIECTEPEHHOI 0 Hacoca

2.3 MaremaTidHa MOJ1eIh BU3HAYECHHS MTOTYKHOCTI
IIECTEPEHHOI 0 Hacoca

2.4 Bu3HaueHHS KPYTHOTO MOMEHTY Ta CHUJI, K1 JII0Th
y IeCTepeHHOMY HacoCl

2.5 Marematnusa MOJ€JI> BU3HAYEHHS IT11ABUAIICHHS
TEMIIEpaTypy B IIECTEPEHHOMY HacOCi

2.6 Pe3ynbTaT po3B’si3aHHS MAaTEMAaTHYHOT MOJIEII

2.7 BUCHOBKH

3 ExcriepuMeHTaIbH1 JOCIIIIPKEHHS TTPOIIECiB JO3YBaHHS Ta

CTBOPEHHS TUCKY B JHCKOBO-IIIECTEPEHHOMY €KCTpyAepi

3.1 Onuc ekcnepuMeHTaIbHOI YCTAHOBKHU

3.2 Oxopona mpaitii Ta 6e3reKa B HaA3BUYaHHUX CUTYaIIIsIX
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3.7 Onuc TeXHOJIOT1YHOTO MPOoLIeCy 89

4.1 Meroauka po3paxyHKy KaCKaJHOIO JUCKOBO-IIECTEPEHHOTO

eKCTpyaepa 90

4.3 Pexomenaiiii moA0 BIPOBAHKEHHS KACKaIHOTO

JMCKOBO-TIIECTEPEHHOTO EKCTPpyIepa 93

4.4 BucHOBKHU 94
BucHoBKH 96
BriBoBI 97
Conclusion 98
[lepenik nocunanb 99
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Honarok b Ilporpama po3paxyHKy HiJBUIIIEHHS TEMIIEpaTypH PO3ILIABY B

JTMCKOBOMY €KCTpyAepi 106
Honarok B IIporpama po3paxyHok onopy (HpopmMyrodoi roIoBKH 113
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Homarok J{

3pa3ok pedepary MaricTepchbkoi nuceprartii

YK 678.023.3
PEDEPAT

Jucepralis OCBITHbO-KBaII(IKaLIMHOIO piBHS «Marictp» Ha Temy: «lIponecu
CTBOPEHHsSI TUCKY Ta J03YyBaHHS IPH KacKaJHIA JMCKOBO-IIECTEPEHHINH eKCTpys3ii
nomimepiey / HTYY «KIII imeHi ITOPSI  CIKOPCBKOI'O»; KepiBHUK
O.0.Ceminceknit. — K., 2012. — 102 c. : in. — 30: Tadu. — 7. Buxonaseusr O.B.
[Terpenxo — bibmiorp.: 99 m.

Poboma cxnadaemuvcs 3 scmyny ma yvomupvbox po30inie. 3acanrvruti oocse
pobomu 102 apxywie ocnoenozo mexcmy, 30 intocmpayii, 7 mabauyv, nepeiky
nocunaws 3 36 natimenysanv ma 1 dooamxis.

OO0’eKT AOCHIIPKEHHSI — IMpolleC KacKaJHOI JIMCKOBO-IIECTEPEHHOI EKCTpy3ii
MOJTIMEPIB.

[TpeameT nociiaKeHHs] — eHeProCUIIOB] TapaMeTpH IIECTEPEHHOTO Hacoca.

Meta poOOTHM — CTBOpPEHHS pPECYpCOEHEProoU[aJHOI0 MPOLECy eKCTpys3ii
MOJTIMEPIB.

Metoau nocnipKeHHs: TEOPETUYHHMM aHalll3 MpoLecy eKCTpy3ii, MaTeMaTH4He
MO/JICJIIOBAaHHS TPOLECY YHCIOBUMHM METOJIaMH, EKCIIEPUMEHTAaJbHI JIOCIIIKEHHS
MpoIleCy €KCTPY3ii, BHU3HAYCHHS JOCTOBIPHOCTI PE3yJIbTAaTiB MOJEIIOBAaHHSI Ta IX
aHauis3.

Pe3ynbTaT pob0oTH Ta X HOBU3HA!
— cpopMylbOBaHO (Pi3UKO-MAaTEMATUYHY MOJENb MPOLECIB B IIECTEPECHHOMY
HAaCOCI;
— TepeBipeHa 11 a/IeKBaTHICTh Pe3yIbTaTaM eKCIIePUMEHTATBHUX JOCHIIKEHb;
— CTBOPEHO METOJIMKY pO3paxyHKy €HEeproCHJIOBUX MapaMeTpiB IIECTEPEHHOTO
Hacoca;
— CTBOPEHO CUCTEMY KacKaJIHOT IMCKOBO-IIECTEPEHHOT eKCTPY3il MOJIiMepiB.
3a pesynbraramu poOOTH OIMyOIJIIKOBAHO JIBi CTATTI Y ()aXOBUX BHJAHHSX, TPU
TE3UW JONOBIi/Iel Ha KOH(EPEHLIAX, OAeP)KaHN TaTeHT YKpaiHu Ha KOPUCHY MOZEITb.
EKCTPY3Id, JUCKOBO-IIECTEPEHHUI EKCTPYEP, HEHBIOTOHIBCHKA
PIIUHA, IO3YBAHHS, IIECTEPEHHMIT HACOC.
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YK 678.023.3
PED®EPAT

Huccepranus 00pa3oBaTelbHO-KBATU(UKAIIMOHHOTO YPOBHSI «MarucTp» Ha
temy: «lIporeccel co3maHus NaBIIEHUS W JO3MPOBAHUS TPH KACKAJTHOW TUCKOBO-
mecTepeHHo 3kcTpy3un mnomumepoBy / HTYY «KIIM wuMeHH NUI'OPA
CUKOPCKOI'O»; PykoBoaurens: O.0.Cemunckuit. — K., 2012. — 102¢. : un.—30:
tabis. — 7.Mcnonnutens: A.B. Ilerpenko. bubnuorp.: 99 n.
Paboma cocmoum uz ecmynnenus u uemsvipex pazoenos. Obwuii 06vem padbomol
102 nucmos ocnosnozo mexcma, 30 unmocmpayuil, 7 madauy, nepeurs ccovliok ¢ 36
HAUMEHOBAHUU U C 7 NPUTOHCEHUU.
OOBEKT ucciae0BaHus — MPOIIECC KACKaIHON MUCKOBO-IIECTEPEHHON IKCTPY3UU
TIOJIMMEPOB.
[TpenMeT uccnenoBaHus — SHEPTOCUIIOBBIE TTapaMETPhI MIECTEPEHHOTO Hacoca.
[lenp pa®oThl — cO3/laHUE PECYPCOIHEPTOCOEPUTAIONIETO TPOIecca IKCTPY3UU
MOJINMEPOB.
Metonbl  WCCNEOBaHUS: TEOPETHUECKHM aHalu3 Ipolecca AKCTPY3HH,
MaTEMaTHIECKOE MOJICTTUPOBAHUC nporecca YUCIICHHBIMU METOJIaMH,
OKCIIEPUMCHTAIBHBIE ~ HWCCIICOBAaHUS  Mpolecca  SKCTPY3UH,  ONPECIICHHS
JIOCTOBEPHOCTHU PE3YJbTaTOB MOJICIUPOBAHUS U UX aHAJIU3.
PesynbTaThl paboThl ¥ UX HOBU3HA:
— chopmynupoBaHa  (QU3MKO-MaTeMaTHyeckass  MOJENh  IPOIIECCOB B
IIECTEPEHHOM HacocCe;

— TIpOBEpPEHHas €€  aJeKBaTHOCTh  Pe3y/bTaTaM  JKCIICPUMEHTAIbHBIX
HCCJICI0BAHUI;

— CO3/1aHa METOJIMKAa pacueTa JHEPrOCHUJIOBBIX IMApaMETPOB MIECTEPEHHOTO
Hacoca.

— CO3JIaHO CHCTEMY KacKaJIHOM JUCKOBO-IIIECTEPCHHOMN KCTPY3UH MTOJIUMEPOB.

[To pe3ynbratam pabOTHI OMYOJMKOBAHO JBE CTaThH, TPH TE3HMCA JOKIJIAJIOB Ha
KOH(EPEHITUAX, TTOJIYYCH IMaTeHT Y KPanuHbI HA TIOJIE3HYIO0 MOJICITb.

DKCTPY3Ud, JMCKOBO-IIECTEPHOM DKCTPYJIEP, HEHBIOTOHOBCKA S
XUJIKOCTh, IO3UPOBAHUE, 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
«IGOR SIKORSKY 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 K

3pa3oK BCTYMy MaricCTepCchKOi AUCEpTaIlii

BCTVII

AKTyaJlbHICTb TeMH. EKCTpynepu CKiIalaioTh HaWOLIBII BaKIUBY
yacTHHY OONaJHaHHA MO TepepoOii moiimepiB. besnepepBHMil eKCTpy31HHUN
METO/I TMepepoOKH TMOJIMEPIB OJMH 13 HAWMOUIMPEHIMINUX 1 TPYHTYETbCS Ha
NEepEeBEICHH] TOJIMEpY 13 TBEPAOrO y B’A3KOTEKYYMH CTaH 13 MOJAIbLIUM
IPOJABIIOBAHHAM pO3IIaBy dYepe3 (opmyBansHy TrOJOBKY. [Ipm 1mpomy
OJJHOYAaCHO BHUKOHYIOTbCA HACTyNHI oOIepauii: JKUBJIEHHS, CTHCKaHHS,
IUTABJICHHSI TBEPJIOTO MOJIMEpPYy, @ TaKOoXX 3MIIIyBaHHS, CTBOPEHHsS THUCKY Ta
JI03yBaHHSl po3iuiaBy. Bci Ha3BaHi Mpolecd TICHO TOB’s3aHI MK CO0OO0 1
BUKOHYIOTBCSI B 4YEpB’SIYHOMY €KCTpyAepli OIHHUM pOOOYHUM OpraHoMm —
YepB’SKOM, 110 YHEMOXJIUBIIOE ONTUMI3yBaTH BCl  BHUILNE Ha3BaHi
npouiecu [1]. [IpoTe, ogHOUYEPB’sIYHI EKCTPYJAEPH KOHCTPYKTUBHO JTOCTaTHBHO
IpOCTI 1, HE3BAXAIOUM Ha iX BY3bKYy CrHemiamsaiiio, OyayTh IIUPOKO
3aCTOCOBYBATUCh Y MaOyTHHOMY.

OpHak y BUMAAKY, KOJH HEOOX1THO 3a0€3MEUNTH T1IBHUIICHY TUIACTHUKAIIIIO
Ta 3MIIIyBaHHsS, BBEJEHHA [100aBOK, HANMOBHEHHs, (apOyBaHHS, NEPEpoOOKy
KOMIO3MUIITHUX MaTepianiB, BaKyyMyBaHHA 4YM THYYKICTh B YIpaBIiHHI
MPOIIECOM TEepPEpOOKU, OCTAHHIM YacOM IIUPOKOTO TOIIUPEHHS Ha0yBaloOTh
KAacKaJHI CXEMU E€KCTpy3li, B SIKMX MpOLEC eKCTPy3li PO3AUICEHUA Ha OKpemi
orepailii 3 aBBTOHOMHUM YTIPaBJIiHHSM, a CaMe: J1030BaHe KUBJICHHS, CTUCKAHHS,
TUTaBJICHHS, BaKyyMyBaHHS, BBEJCHHS KOMIIOHEHTIB, CTBOPEHHS THCKY,
no3yBaHHA. Takuil miaxia 103BOJISE€ THTEHCU(DIKYBAaTH Ta ONTHUMI3ZYBATH OJHY
abo NekisibKa omepariiii mpoiecy ekcrpysii. AnapaTypHe opOpMIICHHS KacKaJliB
3aJIeKUTh BIJI KOHKPETHOT'O MPHU3HAYEHHS EKCTpyAepa, aje, sk MpaBUiio, Ha

OJHIN 13 CTaflil BCTAHOBIIOETHCA EKCTPYAEp, AKHUIl Mae BHCOKI 3MilIyBajbHi
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XapaKTePUCTUKH  (IBOYCPBIYHUN UM OJHOYEPB SYHUH 31  CHCIHiaIbHUM
3MINTyBAJIBHUM €JIEMEHTOM), a Ha IHIIIA, - B OCHOBHOMY OJHOYEpPB’SIUYHUI
J03YIOUni eKCTpyAep abo IecTepeHHnit Hacoc [2, 3].

[TpwiimMaroun A0 yBaru, mo MOJIMEpHI BUPOOM MOXKYTh MaTH JOIYCK Ha
TOBIIMHY (TUTIBKH, TPyOH) TUIbKH B O1K 301TbIIEHHS, TO IEPEBUTPATa CUPOBUHU
1 eHeprii B 4epB’SIYHOMY EKCTpYJepl depe3 MmyJibcallli TUCKY cKiIaaarTh 5-8%
BiJl po3paxyHkoBoi [1]. Jns ycyHeHHs HecTaOUIBHOCTI B poOOTI eKcTpynepa
YIOCKOHANIIOIOTh  CUCTEMY TEPMOCTaTYyBaHHS Ta KOHCTPYKIIIO IITHEKa,
BCTAHOBIIIOIOTh JBUTYH, SIKWA OW MIATPUMYBAB IMOCTIHHY YacTOTY OOEpTaHHS
1nIHeKa 3 BiaxwieHHsM He Ouibine 0,1%, oco0iauBI BUMOTH BHCYBAIOTHCS JI0
TATHYYUX TPUCTPOiB. Bcei 111 3aco0M BUMararoTh 3HAYHMX KaIiTaJOBKIIAJEHb Ta
JIMIIIE YaCTKOBO BUPINIYIOTH TOCTABJICHY 3aaady. BCTaHOBIEHHS T03YHOYOTO
HIECTEPEHHOI'0 Hacoca BUpINIye MpoOJieMy 103yBaHHA 1 HE MOTpeOye 3HAUHUX
KaImTaJIOBKJIa/IEHb, aJie MPOIIEC MepeKauyBaHHS HUM BHCOKOB’SI3KMX PIAUH Ta
CTBOPCHHSI BUCOKHX THUCKIB € MAJIOBUBYCHHM, 110 3YMOBJIIO€ aKTYaIbHICTh TEMHU
JycepTaii.

3B's130Kk Po0OTH 3 HAYKOBUMH NPOrpaMaMu, IJIAaHAMH, TeMaMM.
Marictepcbka po0OOTa BHUKOHAHA 3riIHO 3 TEMAaTUYHUM IUIAHOM Kadeapu
MAXHB HTVYYVY «KIII» ta y BiAOBITHOCTI 3 HAIPSIMKOM ITIATOTOBKU (haxiBIliB
OCBITHBO-KBaJI(DiKALIMHOTO pIBHSI «Marictp» 3a cremianbHicTio §8.090220
«O0nagHaHHS XIMIYHUX BUPOOHUIITB 1 MIAMPUEMCTB OY/IIBEIbHUX MaTepiaiBy,
cnemiamzamiss «Mawunu ma anapamu  XimiyHux i HagmonepepoOHUX
BUPOOHUYMBY.

Mera i 3amaui pocaigxenHsi. CTBOPEHHS PECYpPCOECHEProOIaHOIO
MPOIIECY EKCTPY3ii MOJIMEPIB.

[TapameTpudHMiA PO3pPaxXyHOK JTUCKOBOTO EKCTpyAepa 3 IICCTCPCHHHUM
HACOCOM 3BOJIUTHLCS MO CYTI 10 BU3SHAUEHHS MapaMeTpiB MIECTEPEHHOTO HACOCY,
SKH B KOXHOMY KOHKPETHOMY BHUMAAKy Mae MiAOUpaTucs OO0 TUCKOBOTO

eKCTpyiepa 3aaH0T MPOAYKTUBHOCTI.
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3 aHamizy poOiT, MPUCBSIYEHUX BU3HAYECHHIO MapaMmeTpiB IIECTEPEHHOTO
HAcCOCy TpHW IepeKadyyBaHHI HBIOTOHIBCBKUX pimumH [2, 3], BHUIUIHMBae, Mo
CYTT€BUI BIUIMB HA MPOIEC MAlOTh BIACTUBOCTI piiuHU. B Hamomy Bumaaky
BHUCOKOB SI3KMI PO3IUIAB, BJIACTHUBOCTI SKOTO 3alieaTh BiJ TeMIlepaTypu Ta
IIBUIKOCTI 3CyBY, BHOCUThH 3HA4HI IMOMPABKH B MapaMETPUYHUN PO3pPaXyHOK
HIECTEPEHHOI'0 HACOCY.

3amagamMul TaHUX JOCTIIKEHb €:

— PpO3pO0JIEHHS  PEeCypCOEHEpro30epiraroyoro  KackaJHOro  IpoLEecy
EKCTPY3ii;

— po3pobieHHs P13UYHOI MOJIE1 IPOIIECIB B 103YBAILHOMY KacKa/li;

— CTBOPEHHSI MATEeMaTUYHOI MOJIEIII MTPOIIECIB Y 103yBaILHOMY KacKaji;

— PpO3pO0IIeHHSI METOAUKH €KCTIEPUMEHTAIBHUX JTOCIIKCHB,

— CTBOpPEHHSI TaOOPaTOPHOI YCTAaHOBKHU;

— TIepeBIpKa  aJICKBaTHOCTI ~ MaTeMaTWYHOI MOl  Ha  OCHOBI
eKCTIEpUMEHTATBHUX JOCTiIKEHb;

— CTBOPEHHSI METO/IMKH Ta AJITOPUTMY PO3pPaXyHKY J03yBaJIbHOTO KacKasy;

— y3arajJbHECHHS PEe3yJbTaTiB JI0CIIIKESHb.

PimeHHsl mMOCTaBlIeHUX 33434 JO3BOJHUTH PO3POOUTH METOIU MPOEKTHOTO
PO3paxyHKy arperatiB Ha 0a3i JIMCKOBOT'O €KCTpyJepa 3 MEeCTEPEHHNM HaCOCOM
PI3HOI MPOIYKTUBHOCTI.

Metoau nocaimxkenb. JlocaiKeHHS MpoLeCy MPOBOAMUIN 3a JIOIIOMOTOIO
G13UKO-MaTEMaTUYHOTO ~ MOJCIIOBAHHA 3  TEPEBIPKOI0  aJEKBATHOCTI
noOy0BaHOI MOl IUIIXOM IMOPIBHSAHHS PE3yJIbTAaTIB PO3pPaxyHKIB 3a HEIO 3
EKCIIEPUMEHTAILHO OTPUMAHUMU BEITMYMHAMM.

HaykoBa HOBHM3HA O1ep:KaHHMX Pe3yJIbTATIB!

— c(opmynboBaHO (Hi3UUHY MOJAENH MPOLIECIB Y MIECTEPEHHOMY HACOCI;

— po3po0JIeHO MaTeMaTUYHy MOJIEJb MPOIIECIB Y IIECTEPEHHOMY HacoCl;

— po3pobiieHa cUCTeMa KacKaJHOI JIMCKOBO-IIECTEPEHHOI eKCTpy3ii 3

BHUKOPUCTAHHAM B SIKOCTI CTBOprOBavda TUCKY HICCTCPCHHOT'O HACOCA.
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— CTBOPEHO METOJUKY Ta QIrOPUTM PO3PAXyHKY EHEPrOCUIIOBHUX
napaMeTpiB HIECTEPEHHOT0 Hacoca.

Oco0ucTnii BHECOK 3100yBa4a MOJISITAE y:

— po3pobmi  (i3uyHOi Ta MaTreMaTH4YHOI  MOJEJIeH  MpoIeCiB Yy
IIIECTEPEHHOMY HACOCH;

— TIOCTaHOBIIl 3aBJaHb JOCIIPKEHb 1 MPOBEACHI EKCIePUMEHTAIbHUX
po0ir;

— aHaJI3yBaHHI Ta MaTeMaTU4YH1A 00pOoOIll eKCIIEPUMEHTAIBHUX JaHUX;

— HaINMCaHHI HAyKOBUX CTaTell 3 AaHOi MpolaemMu;

— po3poOlIili TEeXHIYHOT JOKyMEHTaIlli Ta ampoOailii 3ampornoHOBaHOL
CUCTEMH  BHUCOKOIIBHJKICHOT ~ KAacKaJHOI  JIMCKOBO-IIIECTEPEHHOI
eKCTpy3Ii.

IIpakTHYHe 3HAYEHHSI OJepP:KAHUX Pe3yJabTaTiB. Y XOJIi MPOBEACHHS
MOTEePeIHIX JOCTIPKEHh KaCcKaJHOTO JMCKOBO-IIECTEPEHHOTO EKCTpyAepa B
CKJaAl JiHIi Jyisi BUpoOHUITBa pykaBHOI miiiBku JIPII-600, 3mMiHIOIOYM KYyTOBI
IIBUKOCTI /103aTOpa, MCKOBOTO EKCTpyJAepa 1 HMIECTEPEHHOro Hacoca, Oynu
JIOCSITHYT1 CTaO1JIbHI TEXHOJIOT1UHI PEXUMH TepepoOku mosniMmepis. [IpoBeaeHi
JOCIIDKEHHST MMOKa3aliy, 1[0 MaKCUMajbHI BIIXWICHHS MNPOAYKTUBHOCTI
EKCIIEPUMEHTAIbHOT JIIHII 3 BHKOPUCTAHHSM IIECTEPEHHOTO HAcOCy He
nepeBuuryBasid 1,5-2 % mpotu 5-8% 11 Ti€i &K eKCnepUMEHTAIbHOI JiHIT Ha
0a3i 3Buuaiinoro mnpeca YI145x25. TlpoBeaeHi eKCiepuMEHTAaIbHI JTOCTIHKCHHS
eKCTpyJiepa TOKa3al, 110 BUKOPUCTAHHS 3alpONOHOBAHOI KACKaJIHOI CXEMH
eKCTpY3li JI03BOJWIJIO MEepepoOIoBaTH OUIbII MIMPOKY TraMy MOJIMEPHHUX
MartepianiB, 3 MIABUIICHUM 3MIMIyIOYUM €(EeKTOM 3a PaxyHOK MOXJIHBOCTI

THYYKOT'O KEPYBaHHSI MPOIIECOM MEPEPOOKH.
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