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1. CrpyrcTypa HaBrraJrbHoi AucIlun.niHu

Hafi rvrerryB aHHq norcagnurcis Bcroro ro,truH

.(enrra {oprua HaBrraHHq

Ki:micrr xpe.urarie/roA. 4tr20

Ycroro roAIrH ayAlrropuoi po6orl'r, y r. rI.: 60

' JIeKUIIIHI 3aH.STT.f,. fOA.
30

. ceMlHapcbKl 3aHtrTTg,roA.

. rrpaKTIrIrIHi sarur:ra, ro4. 30

. na6oparopHi :aHarrx, roA.

Ycroro roAnH cavocrifiHol po6oru, y r. tI.: 60

ExsaNreH 2

2. Mera ra 3aB,lIaHHq HaBrIaJrbHoi AlrcuurlJriHlr

2.1. Mera BI{BrreHHfl HaBqaJrbHoi Allcrlunlinu

Meroro BprBqeHHJr HaBqiurBHoi Ar,rcI1uuri:au e o3HafioMJIeHH-f, ac[ipaHTiB s 6a3oeI'IN4I'I [o-
Hrrrf,Mlr i uoroNeuHflMr4 TepMoAr4HaMiKr4, .f,K ocHoBI4 TepMoMexaHiKI4 Ae$opruioHl4x rBepAI4x

rin; posyrrainH.s i 3acBoeHrur ocHoBHrrx repMoAr4HaMirrHux nilxoAie Ao orll4cy rerIJIoBLIx ra Me-

xani.rurx npoqecie r 4e0opvrisHrax cr4creMax ra no6yAoBtl MoAeJIefi repuorvtexanirra; oBoJIo-

.uiuru ocHoBHrrMr4 HaBr{KaMil MareMarr4qHoro Mo.qenroBaunx Sisraro-Mexani'rHl4x rlpoqecie y

crpyKrypHo HeoAHopiAruax erreMeHrax KoHcrpyKuifi sa aii noris pisHoi Qisuuttoi rrpvpo4li.

2.2. 3anaaHHq HaBrralsnoi Aucqunriuu nilnoniAHo Ao ocsirHsoi rporpaMl{

B pesylrrari eusqeHHs Aucqunniura acnipanr rroBIIHeH 3HaTII:

. OcHoBtr TepMo rananaiqnoro MoAenIoBaHHt 4e(poprrtynauux rina (6anancoei

cnissiaHoilrennr rrlexaniru) ;

. niAxoAra Ao orrucy rerrJroBr.rx upoqecin B 4e(foprvrinnnx clrcreMax (apyrzfi 3aKoH

TepMOAI,IHaMKI{);

MeroAlrKlr no6yAonn ruoAeleft repuotrlexaniru (reprvrorrlexaui'rHoi none4iurz) ra

niAxoAauu Hepinuoeaxnoi ta JIoKaJIbHo - pinnonaNnoi reprrao4unauixra ;

OcnOeHi [OJIoXeHHt MaTeMaTuIIHOro MoAenIoBaHux 4e(fOprr'tyBanns' Ta HaIIpyXeHOrO

craHy e NIexaHiIIi 4e(foprr'rirHl4x rBepAI{x rin,
. MoAeJIb ninifinoro repMonpyxrnoro rila;
o rrocragonxu rpaftoBr4x 3aAaq repMorrpyxnocri n neperr'lirqeHHflx ra HarlpyxeHHtx 3a

KoMrrneKcHoi aii TerrnoBoro i cunonoro HaBaHTaxeHb. KlacuQixaqir 3al.aq

TepMorlpyxuocri;
. ocHoBr{ MareMarkrrrHoro MoAeJrroBaHHr $iszxo-ruexauiqHlax npouecin y crpyKTypHo

neo4nopi4Hprx erreMeHrax KoHcrpyrcqifi sa ,{ii rode pi:uoi (fi:u'*roi rprpoAl4, 3oKpeMa

' eJIeKTPoMarHirnux.

Bras.reuHs HaBqaJrbHoi Aracqunninu nepe46auae (fopvyBaHHs ra po3BLITor n aclipanris roNrne-

renrnocreft:

3AfAJIbHIIX:
l) 3HaHHs cyqacHr{x MeroAis repMoAr.rHaMi.{Horo ra MareMarl'IqHoro MoIeffoBaHHq

repMoMexaHiqsoi nonelinrn crpyKrypHo Heo'{Hop' 
2) xpnru.ruufi analis, oqinxa i cranreg HoBI'Ix iaeft;

3j yrr,riHur e4er<runno cninnyearracfl 3 rrrflp oro cuillnororo ra rpoMaAc*icrro n

rrr4TaHHflX IIpLIKnaAHOi IrrarenraruKu' 3OKpeMa if reprr'ro4Ilnauiqnrax acnexrin;

?



4) uanonernrsicrr y AoctrHeHni Iueru;
5) glanicrr ca:uocriftHo po3Br.rBarr.rcs i sAocKoHiIJIIoBarlIct ylrpoAoBlK xlITT.fl, BlAnoBlAanbHlcrb

HaBqaHHt inuux;
6) coqiangra ei.{noei.Ualsnicrr 3a pe3ynbraru rtpuit:alxrrs crpareri'ilrux piurens;

7i iniqiroeaHnx oprarinalrnrax AocliAruaqrxo-innosalliftHl,Ix KoMrIJIeKcrux npoerrin;

8) niaepcrBo ra slafiricrr rK Ao aBroHoMHoi, tar i Ao rouan4noi po6oru uiA'rac pealisaqii

npoemin.

Qaxonrax:
1) :nannr 11po renAenqii po3BtrrKy i nafi6imu naxraei uoni pospo6Kra e ra-ny:i repMoMexaHrKr{

cKnaAHr.rx crpyKTypHo HeoAHopiAruax cr{creM, a raKoin cytrlixnux o6nacrefi;

2) po:yrrriuHs c) racHrlx HayKoBlx reopifi i lnreroAis, eN{iHHs ix e(fer<rraeHo 3acrocoByBarkr AnA

cLIHTe3y ra analisy cKJIaAHI'Ix npoqecin, cucreM Ta sBLIIq;

3) uoxnranicru iurerpyBarLr 3HaHHr s iHlrux Aucqnnlin,3acrocoByBurkt cracreunraft nilxiA ra
BpaxoByBaru nerexHi.{ni acuerru npra poan'xsaHHi HayKoBo-[pIiIKnaAHr{x 3aAarl i euKoHaHHi

rocliAxenr.

pesylrrarra HaBrraHHr Aanoi Aracqunlinz 4eranisylorb raKi rlporpaMlri peynrraur HaBrIaHrIr:

3HaHHr ra po:yl,rinna HayKoBr,rx fi. MareMarI{tIH}IX upnnqunin, rlo Jlexarb s ocHoni

TepMoAr,rHaMiqHoro ra MareMarprtrHoro MoAenroBaHHs cKraAHI{x crpyKTypHo ueo4nopi4nux

cLIcreM 3 ypaxyBaHHtM rlpoqecin pisnoi $iszunoi npLIpoALl;

- npo(fecifini sHauHs ocHoBHr,rx saronouipnocrefi rilxicnoro orucy npouecin B paMKax Mo.4e-

lefi reulo-Maco-flepeHeceHHfl, 4esopnaynauHfl B cTpyKTypHo-Heo4uopi4ruax cepetroenqax;

- sAarHicrs rpoAeMoHcrpyBarrr nouu6reni gnann.s y r;u6panift cueqiarisallii;

-posynrinnr Brrnr4By rexniqnnx pirueHs r cycuinrHoMy, exonoui'*rouy i coqianrnorvry

rourexcri:

-:Aifiqlonarr4 rrorryK, auanisyearu i r<pnruuno ouinrosarn iu(fopir'raqiro s pisnux Axepen;

- - noeAHynaru reopiro i nparrnKy, a raKox npr,Ifitrrarr,I piruenur ra nnpo6larrl crparefiro lisnb-
socri 4ur nupiureHHfl 3aBAanr cneqiarisauii 3 ypaxyBaHusM 3araJlbHonloAcbKrax qinnocrefi,

' cycninbHllx, AepxaBHI'IX ra nupo6nuuax iHrepecin;

- carr.rocriftHo BtrKoHyBaru HayKosi Aocni,{xenHs ra 3acrocoByBatla AocliAruErlsri HaBI'IrIKr'I 3a

npot!ecifi uolo reM€rrllKoro ;

- 3acrocoByBarr{ czcreunzfi niAxiA, inrerpltouu 3HaHH-fl g inruux Ancqunlin ra BpaxoBylor{I4 He-

rexHi-rHi acrreKTr{, niA.rac po:n'xsann"-aulu, o6panoi cueuianigauii ra nponeAeHHt .qocniA-

XEHL;

- apryMeHryBarr4 nu6ip rrleroAis posn'rsynanns cneqianigosauoi sa4aui, KpI'ITI'I.IHO oqinrcnaru

orpnrrtaHi pe3yJrbTaTr4 Ta 3axrruaTr,r npufinxri piureHnx.

3. Onnc HaBrIaJrbHoi Aucllunninu

3.1. Jleruifini saHqrrq

H ailneny e anun p oz d inie, men

Ocnosgi noJlonteHHt

rin. Kou(firypaqifini
Axciorua ne

MATEMATI,IIIHOTO MOAEJIIOBAHHfi B

ra rineuarr,ruui xap4xrepl'IcrltKl4
rraexaniqi 4eSopuinnux
(ninxoaz Jlarpanxa ra

na i Kouli. Teusop rrlaloi ae(bopnaallii' Yuonu cy-

qilrnocri 4e(fopuaqii, sor<peua y sopui ceu-Benana. Kpunoniniftni KoopAlI-

'MoAe4osaHHt HaIIpyXeHoro craHy 4e(fopninnoro rBepAoro rila' flpuuqun

pospisannr Kouri-Eftlepa. Berrop noBepXHeBIrx 3ycl{nb i rensop HarpyxeHb



4 3osuinHi curosi qr4HHLrK NrexaniqHoi aii na rino. Pinnsnns 6alancy Mac[,
irvrnymcy (pinnsHns pyxy qu pinnonarz) Ta MoMeHTy inrnylrcy.

2

5 Tensopz Harrpyx(eHb flionu-Kipxro$a. Hecuuerpra.IHzfi reugop HallpyxeHb.
MexaHiqni rpanrl.rHi yMoBr{.

2

6 Tepuo4unavriqne uoAenroBaHHr 4e(foprvryeaHHs tira. Tepuo4Ilnar.li'rHa cI,Ic-

rerrla i uapaMerplr ii crany. Buxiani rrorox{eHH-tr TepMoAIaHaMirn. forrlorenHi i
fereporeHHi cr.Icteuu. Pinnonaxni i Hepinnoeaxni rlpoqecl4.

2

7 Bnyrpiurux eneprir, po6ora Ta TenJIo. 3aron r6epexennx eueprii (nepruuft

3aKoH TepMoAr.rHzlMixu) an.r 1e(foprvrinuoro rina. fpanr.Iuna yMoBa AJrf, Tenno-

BOTO IIOTOKV.

2

8 O6oporni i neo6oporni npoqecra. EHrponi.a i reuneparypa flK Qynxqii craHy.

Jloranrno-pinnonaxna enrponix. flpunqun noKanbHoi pirnonaru. [pyrufi
3aKoH TepMoAuHaMiru (6ananc enrponii). Tepuo4unalri.IHi noreHrlianz.

2

9 flo6y4ona Bu3Haqalbnux pinnxnr (pinnxnr crany) ra rinerruHl,Ix 3a nilxoAa-
Mlr JloKiulbno-pirnoeaxnoi repuoAranarviru. MoAelr ninifinoro repMorlpyx-
noro rina. CninsiAHouenux,{rorauens-HeftN,IaHa ra 3aKoH TerlnonpoBiluocri
Oyp'e Ar-f, auigotporlHoro rina).

2

10 flpurix enrpouii. PieHsHHs rerrnoilpoBi.uHocti. floqarroea ra rpaHI4rIHi ylro-
Bv Anfl (poprraylronannx r<pafiosoi saAaqi reurouposiAHocri anisorpounoro
rira.

2

t1 Ilocranosru xpafonnx 3aAarl TepMorlpyxHocrl B

xeuHrrx 3a KoMrIJIeKcsoi aii TennoBoro i curosoro
qi.s saAa.r repMoflpyxnocri.

rrepeMlrrleHHsx Ta Harlpy-
rraBaHTalrenr. KnaczQira-

t2 Jloranrno-rrepinnonaNna enrpouix.
Ba Blr3HallaJlrnrax pinn.rnr (pinurHr
pisHosaxgoi repuoAunauir<u.

Hepinnicrr Knaysiyca-,{rorerraa. llo6yao-
crany) ra rineru.rHllx 3a niAxoAalru ne-

2

13 Mo,ueni TepMoBt3KonpyNnocri. 2

l4 Ouronu no6y4oua uoAelefi repMoMexaninra 4eQopuinullx ril ga lii uonie

oiguoi digraqnoi [p]Ipo.{u, 3oKpeMa eJleKTpoMarniruoro nors.
2

15 Ouronra no6y4orra MoAeJI TepMoMexaHirra crpyr<rypHo HeoAnopi4noro (6ara-

roKoMlloueutroro) rina ga Aii nonin pisnoi (fianvnoi ilpI4poALI3 ypaxyBaHusM

upoqecis rerlJloMacoo6rr,rinY.

2

Vcroro 30 roa.

3.2. Ilparcrr.rni saHqrrq

JVb

n/n H afineny e anun p os d inio, me*t
Kintxicmo

zod.

I BcranonneHHt 3B's3Kin, mi MaIoTb uicqe npu 4e(fopMarlii rina uix eJIeMeH-

rauu o6'euy, unorqi, Ayru ra HarrpaBnrlorll4Mt4 KocI,IHyctlMIE goeHirrHix nop-

ualeft Ao eneMegrapHllr IJI6IqLIHSK eiAroni$Io n euxi,qHifi i ar<ryzurrnift

rontbinnauiqx rina.

2

2. 3auuc yrraon cyuiurocri 4e(fopuaqift e ql,uliH.4puuuifi ra c(lepzunifi cprcreuax

KOOpnI{HaT.

2

3. 3aralure Qopnlynroeanur pinuxur 6alaucy 4nr (fiszurux BeruquH B HTer-

oamnifi ra .uutbepegllianruift $opuax.

2

4. Teusoou netbopMauift i uanpyxeub B Kpl'IBoniuifinux KoopAkIHarax' 2

5. BalanConi pinn.sHH-fl uexaninu n r<punolinift unx Ko op,4l{HaTix. 2

6. .flpurna4Ia pinnonaNuzx uepienonaNunx, rna3ipinuonaxnux, o6opornrzx i

ueo6opornux npoqecin. Penar<caqis.

2



7. MarellarIaqHe o6rpynr BaHHs icuynanux enrponii i repnro4lrnaruiquoi

TEMIIEPATYPI,I.

2

8. Marepianrni roncranrra epMonpyx(noro anisorpolruoro rina. Bu,qu cLIMer-

pii.
2

9. Oco6lunocri (foprrlylroBaHHr rerrJroBrrx fpaHrMHrlx ytt,toB npla pl3HLIx BI'IAax

renroo6ruiHy, 3oKpeMa 3a rennoo6rrliny eunpouiHroBaHHf,M.

2

10. PogHsA cneqn(f ixu TepMotlyrnrsocri renlo(f iazqHllx ra MexaHlqHux xapaK-

replrcrlrK letbopMisHoro rila.
2

11 flocranonxu rpafionzx 3aAaq repMoBt3KorlpyxHocrl. 2

t2. OsuaftordreHHfl 3 KJrrorroB ur.r pinnanHflMr{ rrnoAenefi TepMoMexaHixu Ars rir
pisnoi eneKTporposiAHoc i ra.gAarnocri .uo ronspfi3allii ra nanrarni'reHHs ga

4ii enexrpouarnirnoro IroJIt paA

2

13. OsHafioN,rreHHt 3 Knrorro uuu pinnxHHrMI,I tuoAelefi TepMoMexaHrKIa AJIfl T1JI

pisnoi eneKTporrposiAHoc i ra sAarHocri Ao TIoJUIpI{3aIIii ra nauaruiqenns ga

.qii ererrpouanrirnoro non-fl cnirroBoro 4iaua:ouy qacror.

2

14. OgUaftOUleHHt 3 KIIO.IoBI,IMLI pinuauurur.r lrOAelefi TepMoMexaHiru Als
6araroxorrrnoHHTnrfx rin nugrroi eremponponi4nocri sa aii eneKTpoMarHiT-

Horo tIoJUI paAioqacrorHoro liauasony.

2

15. Ognafiovrreuus 3 KJIIoqoBI{Mu pinuruurnrlu rrloAeneft

6ararorou[oueHTHl4x rin nnsrroi elerrpouponi4Hocri
Horo rroJlt csirronoro 4ianasony qacror.

TepMoMexaHixu Ans
3a All eneKTpoMarHlT-

2

3.3. Carvrocdfina po6ora

JYe

n/n
3twicmpo6omu K-cmu

zodutt

I B[ronanns inl[silyanbHl{x HayKoBo-AocJIlAH[x 3aBAaHb, K-crb 40

2. lli.qroroexa Ao ganirin ra icmary 20

Ycroro 30 roa.

Ycroro 60 roa.

oqi'rosa'H".""""1'o:"o"TllJ"Tffi HffiffffiT"-r":::;,",,3aHacrvrrH,rM
cniBnimroueHHtM:

Kourpolrni po6orn-:30Yo saranrHoi oqimu; MaKcI4MaJIbua xilrxicm 6anin 3a rpl4 rourpomni

po6oru - 30;
Kolorcniyruu: 20Vozaralrsoi oqinxu; MaKcLIMaJIssa xinsxicrr 6anin 3a ABa xolorniyuu-20;
In,quniqyaJrbHe HayKoBe 3aBAaHHs,:20oh saramHoi oqisru; MaKcLIMaJIbna rinrricrr 6anis ga

inaueilyanbHe HayKoBe 3aBAaHHt -20 6wris;
Icnur: 30%6 zarattrrroi oqiurl{; MaKcl{Mzrnsna xilmicrs 6anis - 30.

3aranon 100 6alin.
ArcaAenri.rna go6povecuicrr: Po6oru acnipanrin Mirrorb 6yrrE oprarinanrruauu AocaiANenHtMlI

."n nripnynaHuflMr{. BnsnreuHs o3HaK ara4eui.ruoi ne4o6poqecnocri (nitcyfiricrb rIocLIJIaHb Ha

""iop""t*i 
gNepena, $a6purcyeaHHfl AXepeJI, cnucynauur) B rlllcbMonift po6ori acuipaHta e

uiAcranoro Ans ii 
".rapu*yua"HHr 

Br4KJIaAarIeM, He3aJIexHo niA Irtacflrra6ie nrariary uu o6n'rany'

BiAninynaHHs 3aHqrr Acnipanrr{ noBr.rHHi inQopruyna"rv BxKII€,/'atIa npo HeMoxJlt4Blcrb BIABI-

rarv salfrTrfl. V 6yar-sKeMy Br.rnaArcy acnipaurz 3o6oe'.flsaui 4orpuMyBarvcs. reprvrinin BI'I3HarIeHI{x

l- u"no"*us ecix nuAis rrrrcbMoBr4x po6ir ra in4zni4yaJlbHt4x 3aBAaHb, nepe46aveHl'Ix KypcoM'

Jlireparyp a. Ycs, nireparypa, rxy acnipalTtr He 3Moxyrs grtatrrcu cauoctiftso, 6yAe Hallalda

BuKraAatreo,r. Acuipa"Tlr 3aoxoqyrorbcs Ao Br{KopI{craHHt raKox fi inuroi nireparypu ra AXepeiI' tKllx

HeMae cepeA peKoMeHAoBaHI4X.

Ilo.niruna BrrcraBJreHns 6alin. Bpaxoe rrrcs 6alr.I, ua6paHi [pI4 nororlHoMy recryBaHHl,

cavrocrifiuifi po6ori ra 6atm ui4cyrr,rxonoio t""ry"aHHt. flpn qrolry 6epe15ca Ao yBarr artunnicrr

6



1.

2.

3.
A-.
5.

6.

aclipaHTa niA .rac npaKTlrrrHr.rx 3aHflTb, nasnHicrr uponycrin, cllrcyBaHHs ra nrariar; HecBoeqacHe

BuKoHaHHs IIocraBJIeHoro 3aB,IIaHns i iH.

Xo4ni (foprvru ropyrxeHHs ar<aAeMi.+roi 4o6po.recHocri He ronepylorbcs. BrnssreuHg o3HaK

ara4eruivnoi He4o6poueurocri B rrrrcbMoBifi po6ori acuipaHra e ni4cranoro An.a ii nesapaxyaaHHHt

Br,rKnaAarreM, He3€ule)Kno siA rr4acrura6is uariany'ru o6vrany.
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