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1. Crpyrcrypa HaBqaJrbHoi Alrcqnn.niHn

HaftueuynaHHq norcagnurcin

Bcroro roArrH

.{eHna Qopua
HABIIAHHq

3aoqna Qopua
HABIIAHHS

Ki.;rrxicrr rpeAurie/roA. 4

Vcroro roAlrH ay,luropnoi po6oru, y r. q.: 60

JIeKUIIIHI 3aH.f, TTt. f O,U,.a 30

. ceMlHapcbKt 3aHfrrg,roA. 30

. TIPAKTI{qHI 3AHqT"Ifl,]'OA.

. la6oparopHi :aHxrrq,roA.
Vcroro roAr4H cantocriftsoi po6oru, y r. r{.: 60

ErsaN{eH

2. Mera ra 3aB,uaHHq HaBqaJrbHoi AHcIIrruJriHIr

2.1. Mera B[BrIeHHq HaBrIaJrbHoi Aucqlrn.rrinu

Meroro BlrBrreHHr Al.rcqznninrr e oBonoAinns m posyviHHt MonoAlrMI4 HayKoBIItMlr suaHr i
HaBr4qoK, ueo6xiAurax Anr uo6yAonu MareMarutlnux IrroAenefi oKJIaAHI,Ix neninifinnx cr{creM i
npoqecin, oguafiorranenng 3 ocHoBH[Mri rroJIonteHHgMLI, 3araJIbHLIMlI niAxoAarvru ra MeroAaMI'I

MareMarutlHoro ra rouu'rotepHoro MoAeJIroBaHHt.

2.2.3ap,aagHfl HaBrraJrbHoi ArrcqnrrJriHrr BiAnoBiluo Ao ocBiTHboi rlporpaMrr
B pesynrrati eue.{eHHq AI,I cquuniHlr cryAeHT rIoBI'IHeH :

o SaCSOihIa OCnOSHi IIOJIOXeHHq MaTeMaTI,IqHOTO MOAenIOBaHHt;

. nuirra lygynar:u ninifini fi ueniniftni uareuaruqHi N{oAeri upoqecin rerlJlo-Maco-nepeHe-

ceHHr, eJreKTpoArrnauixr,r, ge(poprvrynanHs, rroruupeHHt xBr{JIr n neninifinnx cepeAo-

BI4IIItIX;

. posyuirn ueNi 3acrocyBauns niniftnux i ueninifiHl{x MareMarI{tIHlIx ruoAeneft;

. 6yru 3AarHr.rM oluparu paqionamHLrft ueroA 3HaxoAxeHu.r po3n'l3ris i 6ya]y!;aru

aJrfopr{TM posn'xsyeannx c([oprrrynronani sa4avi, a raKox pospo6uru niAnoniAue

lporpaMHe ga6egne-reHnfl, p.ng, rcouu'totepHoro MoAenroBaHHt;

. opiesrynarr.rcb B MoxJrr.rBocrrx Bxe pospo6neHlax [porptlMHl'Ix xon'rulercin AILA

KoMn'rorepHoro MoAeJrrcBaHHr nelinifinux npoqecin i sNliru KopllcryBarllcr xoqa 6

OAHI{M 3 HIIX;

. nlriru rpoBecrr,r o6qucmosanruufi ercnepllMeHT i upoauali3yBarll ftoro pesylbrar[.

Bun.reuHs HaBrraJrbHoi Azcqunninu repog6auae (lopnryBaHHs ra po3BtlTor a acnipanris roNlne-

renruocrefi:

3araJrbHI{X:
l) suaHux c1nracHr{x ueroAin MareMarr{rrHoro, qrlcJlosoro fi roun'rotepnoro n'roAerloBaHH.f,

ueniniftnux upoqecin;
2) r<puua.nruit auwtiz, oqinxa i cr'Inres HoBlIx ra cruIaAHI'Ix iaefi;

3) yl,rinm e(ferrunHo cniru<yearucfl 3 rxr.rpoKolo HayKonoro cnilrnorolo ra rpoMaAcrxicilo s

IrlrrauH.f,x rIpI,IKnaAHoi lrareuarunn;
4) Ha[oJIefJII,Inicrr y AoctfHeHni rrleru;

5) g,qarnic6 caruocrifino posnuBawrcs, i sAocroHarroBarlrcfi yrIpoAoBX )KvITts,



si.qnosi,qafirnictr 3a HaBrIaHHr iHnrlax;
6) coqiansHa siAnosiAalrnicrr 3a pe3ynbrarn npufinsrrr crpareriqHux pimenr;
7) iniqironanHr opurinalrnux AocliAnraqrxo-innosarlifiHnx KoMIrJIeKcnzx npoerrin;
8) daepcrBo ra 3Aaruicru qK Ao nBroHoMnoi, rar i Ao rcouan4noi po6om niA.rac pearisallii

npoerrin;

Saxonux:
1) snannr ilpo reuAeHqii posnurxy i nafi6inrru naNrrni Hosi pospo6xu n o6lacri MareMarurl-

Horo qlrcJroBofo ra roun'rorepHoro MoAeJrroBaHHr cKnaAHLrx neriuiftuttx upoqecin i cucteu,
a raKo)K cyuixuvx o6nacrefi;

2) zuanyt i poayrrrinnr cfracHrlx HayKoBrrx reopift i MetoAis, sMiHHc ix eQertunuo 3acrocoBy-

Barr{ AJrr cr{HTBy ra ananisy cKJIaAHux npoqecin, crlcreM Ta sBLrrt\;

3) snaunx rrpo reHAenqii posnurr<y i naftnaxnunirui uoni po:po6xu n o6lacri MareMarnqnoro,
rlzcJroBoro ra KoM['rorepHoro MoAeJrroBaHHs. clr.Jra4Hux npoqecin, cltcreM Ta tB]IIq;

4) suannx i po:ynaiunr cfracHr{x HayKoBr4x reopifi i MeroAis, sI\aiHHs ix e([ertunHo 3acrocoL

ByBarrr AJUI cvnTe3y ra anarisy cKnaAHrIx upoqecin, cllcreM Ta tBrIIq;
5) r4aruicrr e$er<runno 3acrocoByBarr.r ananiruqHi MeroArI analiay ra MareMarl,Itllroro

MoAenroBaHH.f, cKnaAHlrx [poqecin ra cucreM, Br.rKoHyBarLI KoM['Iorepui eKcnepllMeHT]r rlpll
rrpoBeAeuui nayronux AocliAxenr;

6) sgarnicrr inrerpynar[ 3HaHHr s iHumx Ar,rcquunin, 3acrocoByBar]r cncreunufi ui.rxi.q ta
BpixoByBar[ nerexniqni acnerru npu posn'asauHi HayKoBo-nprIKJIaAHLIx 3aAau i nnronasui

AocriAxenr;
7) s4arnicm pospo6nrrv ra peanisonynarr,r upoeKTLI, BxJrroq€uoqr,r nnacni AocliAxennx, .mi

A4rorb uoxnunicrb rrepeocMllcJrroBarr{ nasnHi qu crBoproBztr}r noei 3HaHHt, a raKo}K

posn'xsynaru crcnalni gaAa.ri n o6nacri MareMarl,Itrnoro, rII4cJIoBoro ta KoMtl'torepuoro
MO,IIEJIIOBAHH'.

Pesylsrarz HaBrraHHs Aanoi Azcqunrrisra 4eranieyrorr raxi [porpaMHi perylrrarrr HaBrraHHq:

- 3HaHHr ra posyrrlinHf, HayKoBrrx fi uareuarrrqHr{x upunqnuie, rrlo JIe)I(aru s ocHoni MareMar[Itl:

Horo MoAenIoBaHHt neniuifinux npoqecin, c[creM Ta flBrzrr\;

- npo(feciftni gnanns ocHoBHr4x aaronorraipnocreft xinrricuoro onltcy npoqecin B paMKax MoAe-

reft Te[flo-Maco-nepeueceHHr, eJreKTpoAltnauixra, 4eQoprr,rynaruul, [our]IpeuHt xBrIJrb s Heri-

niftnux cepeAoBlrrqax; zrnropurnrin ra ix nporparranoi peanisaqii upr AocniAxenHf,x 3a AorIoMo-

roro o6.McnroBaJlbHoro eKcrleprrMeHTy;

- sAarHicrb rrpoAeMoHcrpyBarlr 3HaHHr cfracHl,Ix qucJIoBI{x MeroAis po3B't3yBauHt KpafioBl'Ix

3aAaq;

- sAarHicrr o6patupaqionanrrunfi rraeroA 3HtxoAxeHu.a posn'fl3xin i uo6y,qyBATfi ilITOpUTM pO3-

B'r3aHHr c(foprvrynrosani gaAa.ri, a rarox poepo6uru niAnosiAHe nporpaMHe sa6esueqeHHt

Ar.f, rol\,In'IorepHofo MoAenIoBaHHt;

- sAargicrb rrpoAeMoHcrpyBarr4 norura6reni sHaHHs y nu6panifi cueqianigaqii;

- gAa1.1ricrb [poAeMoHcrpyBarr4 poeyrraiuna BnnI,IBy rexni.nrux pinrenr n cycuilruouy, eroHoui-
tIHoMy i coqialrnoruy rourercri;

- gAificHrosarlr rrortryK, anarisyearu i rpnria.rno oqintoearu in([opuaqiro g pisnux Axepen;

- sNriHHs rrpoBecrlr o6qracrrosanrnufi excnepl{MeHT Ta rlpoauarlisynatu fioro pesylbrarl{;

- cauocrifiHo rrnaHyBaru fi Dr{KoHyBarr.r AocliAxeHHfi, a raKox orlinronarv orpurvraui pe3ynbra-

Tt4;

- 3acrocoByBarr iuQoprr,raqifiuo-rovryniKarlifiHi rexuonorii ra IraBlrKI{ rlpolpaJ\{yBaHHt AJUI po3-

s'fl3a1;g1g,3a,uaq MareMarlrrrHofo MoAeJIIoBaHH.f, cKJraAHrIx npoqecin, crlcreM Ta gBLlr\;

- e(femunuo rpaqloBaru sK iuAlaei4yalrno, rar i y cxnaAi KoMaHAlr;

- rroeAHyBaru reopiro i nparrzxy, a raKox rpuftrvratu pimeunr ta nnpo6nxrll crpareriro .qislr-
nocri 4nx nupiureHHs 3aBAaHs cneqianisarlii s ypaxyBaHHtM 3ttrttrlbuoJlioAcbKllx qinnocrefi,



cycllinbHr,rx, AeprKaBHux ra Bl4pooHllqux iHTepeciB;

- czlMocrifiHo BtrKoHyBarr4 HayKosi .qocniANeHHr ra 3acrocoByBatu AocniAnuIlrri HaBTITIKII 3a

npo([ ecifi noro reMarllKolo ;

- 3acrocoByBarlr czcreusufi uiAxiA, inrerpyrovrr 3HaHHs g inrunx Aucqururin ra BpixoByroqlr He-

rexniqui acrreKTr.r, uiA.rac posn'tsanns, 3a&as. o6panoi cneqianisaqii ta nponeAeHHt ,uocni,q-

XEHb;

- cauocriftHo 3MoAelroBarr4 cr.rcreMy (rnuqe) ra ix ereueHTLI 3 ypaxyBaHHrlr ycix acuexris no-
cranrenoi sagaui;

- aprryeHTyBarr,r nn6ip rueroAin posn'xsynanns cueuianisosaHoi sa4aui, KplrTlrtlHo oqinronatu
orpurr,rani pByJrbrarrr ra 3axulqarll npufimti piluennr;

3. Onnc HaBrraJrbHoi Allcqrlnninu
3.1. Jlenuifini caHqrrs

lVs

n/n H afi"w eny 6 aHHt p 03 d inie, m etw
Kinoxicmu

eod.

I rft,rcnoei MeroAI4 posn'.rsyuanns Herinifiunx tspaftonnx 3aAaq. MeroA
crin.reHHr,rx p isnuqr. E ararouapaMerputlHi p isnuqeni anropztruu.
Mero.u cKiHrreHHI,Ix enelaenrie.
Mero.u rpaHllqHvx enenaenris.

6

2 Posn'.rsynanns neainifiHoi Hecrauionapnoi saAaqi TerrnoilepeHocy 3

A6rtoMororc MeTOAy crinqennnx eJIeMeHTis i ciN{efiCTBa oAHOKpoKOBI{x

6 aratonap aMerpl4qHux p is HraqeBI4x ttrlropzrruin I -ro ta 2 -ro uopr4xy.
B ur<oprzctaHrul rrp ocrop oBtlx anp oKcl4Mauift eIaIqoro noptAKy
ro.IHocri.

4

aJ MoAeruosaHIUI rlpoqecis sHHIaKH9HIUI, po3ropTaHnfl i raciHHt nOxexi
ra npoqecin repnaoo6p o6rz KoHcTpyKrrIBHI4x efleMenris. BpaxynaHnr

Herinifinoi none4inr<H ril upl,t narpieaHHi-oxolo4xenni.

,4ocni,qxenn-f, g 6ixHocri ft ro'rHocti orpt4 MyB aurx posr' sgris.
flopirrrxnsrrvrit analig posn'.aexin B Mexax ninifinux i nenisiftnux
MoAeJrefi . B cranosreHrul MelK 3 acrocoBHocri rvro.qeleft .

4

4 MOA96OSaHIUI 11p Oqegy noull4p eHHt eIeIgIp ouarnirnrx xBI{IIb B

neninifinrax 3a eneKTpI,IqHLIMLI ft rraarUirHI,IMIl BJIaCTI{BOCTf,MI'I

cepeAoBlluax. P ieHtHns MarcseJIJIa. Enerrporrlarnirsi noJlt B

crinreHHlx rirax.
OepolaarHirHi, 4ienerrpuuui rina. BpaxyBaHHt nauarniuyBaHlul

roJurppr3arlii. gucenrHa aIIp oKcI{MaIIif, $ iruunux cnlEqlA4 gIugIIb.

4

5 Heniniftni npoqecu 4e$opnayaa:aus,. flilxolu Efilepa ft Jlarpanxa.
flpyxno-nJlacrllqHe le ftoprvrys aHHr. 3 ar[umoei uaupyNeuru.

4

6 rlzcenrni niAxoAn 4o posn'a3yBaHHt 3B't3aHI'Ix 3aAaq. 3s'-flgaHa

3a1arra reflJlonposiAHocri ft enerrpo.duuauixra.
gzcelura arrpoKcLlMaqir $iszunnx cniesi4noruenr uix guiuIeHIUIMI'I

erercpnqHoro ft uamitHoro [oJIiB ra siAnoeiAHLIMlI Hanpy)KenocTtMrl

fi reunepatyporc.

4

7 Orns.{ icuyto.rnx naKeris npuKJIaAHI,Ix flporp
Koun'rorepHe MoAeJIIoBaHHfl B cepeAoBzuli nporpaMHolo KoMnneKcy

ANSYS

4

Vcroro 30 rol.



3.2. Cervrinapcrri 3aHflTTs

Jvb

n/n H a rtswe ny e annn p oz d ini e, ment
Kiatxicmt

zod.

I Bugna.reHHrr po3rroAiny rerunepurypv s ctiHIIi peaKTopa 3a

craqionapHoro pexcltnay fioro po6orz 3 AofioMororo MeroAy

crin reHHzx eJreMeHTis.,IIo cripKeHrur g 6iNnocri qIrcJIoBI4x poan'xsrin.

2

2 BusHa.reHrur po3noAiny rel,rnepurypvy crinqi peaKropa B yMoBax

nepexi4uHx npoqecin (rrycx, synranra) 3 BLIKopllcraHHtM ciMeftctea
oAHoKp oKoerax 6 arato[apaMerpl,IqHl,Ix piruuqennx anropl'ITl'tis 1 -ro ra
2-ro uopx4ry. BpaxyBaHIUI repMoqyTnrasocri i rennoo6uiny rulxxotvt

eEnpoNriHIoBaHHt.

2

5 Aocni.qxeHIUI rlp oqec i n 4e QopMyBaHIUI neninifi nr.rx cTpLI )KHeBkIx

KoHcTpyKIIift . @ep rr,ra Mig eca. llopiunxn slnuir anaais anaairu'IHoro i
cKiHrreHHo-eJIeMeHTHpIx po3B't3KiB.

2

4 B[sHa.reHHr eJreKTporvranriurr,rx, TeMrreparypnux i N4exani'rnHx nolin y
qunin4pi 3a yMoB fioro repuoo6po6rz 3a AonoMororo
eJreKTpoMarnitnrx noris.
rlncemna anpoKcI4Maqix QisrvHHx cuissiAnourenr.
llo6y4ona i ep apxii u o4elefi . Bp axyeanHt repMotlytlunocri.
ParlioHa:rrHi p exzruz in4yxqifi noi repna oo6p o6r<ra S ep onraruirnoro

uuninApa.
flopisHr;tsttuir asa;rig posn'asrio B M€)Kax pt3HI,Ix MoAeJIrHLIX ytu

8

5 flpyNno-nllacrLIqHe 4eQoprraynauru 6alxu s a iHTeHcuBHoro

TeMnep arypHoro HaB aHTiIlKeHruI B yMoBax noxexi.
Bp axynaHIUI rerJro o6na iuy nuup orrtiurc BaHHtM i rerr'rneparypuoi

3aJrexHocri xaparrepil crI,IK uarepiany.

4

6 BnSua.IeHH.fl TeM[epaTypHI,Ix nOliu, a TaKO)I( nOlis [epeMuqeH6,

4eoopuaqifi ra uanpy)KeHb 3a AonoMororc rpolpaMHoro KoMrneKcy

ANSYS.
B[sHa.reHrul Hanpy)KeHoro cragy crin'reHuoro quniH4pa ni.q

nnyrpiurHiru rncr<ou. llpuroryBaHrul AllcKperHoi tuoAeli,
posn'-asyeanns i risyanis aqix orpulaanux pe3ynbrade. @opruynaunr

rporpaMuoro KoAy ua nrosi APDL.

Aocni.qNeHrur Hanpy)KeHoro cTaHy B nJracTr4nax l qLrJrlHApaX 3

oTBOpaMI{.

AocniAxeHrul TeMrIep arypHI'IX nolin, nepeu iqenr, 4e Q oprraaqifi ta
HarrpyxeHb y ABoIIrapoBoMy qvniuApi:

BoaxvsauHr repMotlyrnusocti xapaKTepl4crl4K Marep44lq:-

l2

Vcroro 30 roa.

.3. Caruocrifina
Ne

n/n

3uicm po6omu K-cmo
aoduu

I Bfixonanns inaunilyanbH]Ix HayKono-AocnrAn[x 3aBAaub, K-crb 40

2. flimotosra lo ganir<in ra icurary 20

Ycroro 60 roa.
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