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,{eHna Sopua HaBrraHHs
Hafi uerryB aHHq rrorca3HrrKlB

inlro.q.

Ycroro roAlIH aY po6oua, y r. q.:

. nexrliftHi 3aHsrrt, roA.

Ycroro roruH carr,rocrifiuoi

1. Crpynrypa HaBrraJrbHoi Ancqr'ru.lriHlr

2. M;er t ra 3aBAaHHq HaBrla.nrnoi AIrcqurIJriHIr

2. 1. Mera BlIBrreHHfl HaBrraJrbHoi Allcqlln'ninu

Meroro BuBqeHHr nas.ramHoi ArrcrlfinJriHu e oBoJloAinns ra po3yMiHns acuiparrraMll

6agos[x Br,r3HaqeHb, ocHoBHrrx rrorurrb i noroxenr o6qucmosanrHoi trlexaniru 4e$opuinnux

cr4cTeM; OSOIOAiHH.fl OCHOBHLTMT4 HaBI4KaMI'I MaTeMaTIIqHOro MoAenIoBaHIUI QiSZTO-

ruexaui.rHzx npoqecin y neoAnopi4nux eJreMeHTax ronctpyruift 3 BLIKopucraHruIM

MareMarr4qHux NaeroAis vrixanirr,r 4eQoprrainHoro rBepAoro rila i uexanixu pyftnynauux

2.2. ZaBailrrrf HaBrra.nrnoi Allcqun.ninu siAnosiAno Ao ocnitnroi nporpaMlr

B pesynrrari sLts.reHHS Alrcqunlinu acuipanr IIOBIIHeII 3HaTII :

o OCHOBIIi nonOXenns TepMoAHHttMi'nrOro MOAeJIIOBaIIH' B n{eXaniqi

rnep4oro rila;
. uiAxoAu' Ao (loprvrymonanur MareMarHrIHI,Ix trloAeleft Brl3lraqeHlrf,

HarlpyxeHo-aeQopn'ronaHoro cranin ueo4nopi4nux ril;
KJIIOIIOBI{X

uifi ocnosi

niAnoniAnr.rx [pfiMI'Ix i o6epnenux xpafionux 3aAaq;

o analirrruro-.Mcnosi i wlcnoni tuerOAnrcu poan'asynanna rpaftonrax 3aAaal

TerrJrorrpoBi4nocri Ta repuoupyNnocti AIr'., KycKoBo-oAHopi4nrrx i ueo,qnopi4unx,

3oKpeMa TepMoqyTlvl1lvlx,iil ga KoMIIneKcHoi.qii rennoBoro i cnnonorO HaBaIITaXeHb;

o 3ararrbHi siaoMocri npo tfisu.mi ocHoBlr rrlexaniru pyftnynauux uarepialis ra ocEoeHi

nz4Lr pyftnyBaHnfl rnePAux tin;
o oco6rnnocri 3acrocyBaHns c[nos6ro, A:(foprr,ralliftuoro ra elreprer}MHoro Kp]ITep[B

uexanirul pYftuYnauur;
o yr\(oBlr rloltrfipeHHx rpirqun

ronctpynuii;
o cnoco6u rorr,rn'rotepnoro

rlJlacrllrlHoro 4e(f oPuYBaIrHf,

AocniAxenus;
. flpoqeAypy rrpoBeAenu-f, o6q[cJrroBaJrbu]rx eKcrlepflMenris i ananisy ftoro pesynrtaris'

4etfoprvrienoro

TelJroBoro i

o MeToALIKy IIOCTaIIOBKII y3aruIJIbHeH[x 3aAarl cllptxeHHt An'f, oTpI'IMaHHS

pinnfiG repMorrpytrcHocri rycrono-o4uopi4ur.rx tin ra Qoprr'rymoBallHrl Ha

Ta TexHoJroriqni cnoco6u uiAnr,lqeHHs rpirqunocrifirocri

MoAeJIIoBaIrHt upoqecir refinoflepeHocy I rpyxuo-
crpyKrypuo-HeoAHopiAnrx tir ra po3pa(yHKosi cxelar ix



B[n.reuus HaBqaJrbHoi Allcquuninn nepeg6a.rae ([oprr,ryBaHHs ra po3B]rroK B acmpaHTB KoMrIe-

reHrnocrefi:

3ATAJIbHI,IX:
1) snaulrx cfracgr,rx uerolin MareMarr,rql{oro, rll4cJlonoro fi xoun'lorepnoro MoAeJrIoBaHH.u

TepMor\dexagiqnoi noseAinrv ra rpaullrlnoro crarry crpyKTypHo-HeoAHopirurux rin;
2) rpuru.uruit avattiz, oqima i clInreg HoBI,tx ra cruraAnux iAeft;

3) yrnrinnr e$epranno cnirr ynarucr 3 mllpoKoro HayKosorc cuinrHorolo ra rpoMaAcrKicrro s

rrr{TaHu.ttx npI,IKJIaAHof uarerrlatrarra ;
4) HarIoJIefJII4nicrr y AoctrHeHHi ueru;
5) rgargicrr cavocrifino posnuBafircs.i nAocr<onalroBdrvtcs.yflpoAoB)K )KLITTI, eiAflosia nicrr

3a HaBqaHHg inmux;
6) coqianrna niAnosiAarmnicrr 3a pe3yllbrarunputrrnxrw. crpateriuunx pilneur;
7) iniqirosaHn{ opvrinanrnnx AocliAnr.Iqrxo-inHonaqifinrx KoMrneKcHlx npoerrin;
S) ni4epcrno ra sAarHicrb .f,K Ao aBrouounoi, rar i Ao xouan4noi po6otll niA'rac peani:aqii

npoerrin;

$axonnx:
1) anannx rpo relrAenqii posnumy i nafi6inrm saxnrsi

Horo, qllcJroBoro ra KoMfi'rorepHol'o MoAeJIIoBaHIrfl

clrcreM, a raKolK cyuixnux o6lacrefi;
2) posyrrainur cfracHlrx HayKoBrnx rcopift i Iraero4ir, sN,IiHHq ix e(pertunuo 3acrocoByBarl'I AJrfl

cuuTe3y ra auarisy cKtraAHI,Ix npoqecin, cucreM Ta tBrlrq;
3) s4arnicru eQexrr.rnno 3acrocoByBarlr ananirvqsi MeroArI ananisy ra MareMarzrrHofo

MoAeJrroBaHHs cKraAHI{x [poqecis ra clacreM, BI,IKoHyBaru KoMll'Iorepni eKclepr,rMeHTfi rrpll

upoBeAeHlri uayronux AocliANenr;
4) rraoNnunicrr inrerpparvr 3HaHHr s iHufix Ar,rcquunin, 3acrocoByBarll czcreunuft ninxi.q ra

BpaxoByBarr.r nerexni.nri acuerrra npu posn'rgauni HayKoBo-rIpr4KJIaAHI{x 3aAaq i nurosasui

AocniANenr;
5) roronnicrr pospo6JUrrr4 Ta pealisonynarll [poeKTI4, BKJrIovElIorIt4 BJIacHl AocnlAXeHHs, tKl

Aztrors vroxnusictb rrepeocMr,rcJrroBarr{ nassHi gil crBoproBarl{ uoni 3HaHH.fl, a raKox
poan'xsynaru cr<naAni saAa.ri n o6nacri MareMaruqHoro, qrlcJroBofo ra KoM['torepHoro

MOAeJIIOBaHHt.

Pesynrraru HaBqaHHs Aanoi Aracquuninu 4eranisyrorr rari rporpaMHi pery.rrrrarn HaBrraHHfl:

- 3HaHHr ra posyruinHr lrayKoBux fi rrrareuaruqul,Ix upunqrnin, rqo Jlexarr s ocuoni MareMarfitl-

Horo MoAenroBaHHt cruIaAurrx crpyKTypHo-HeoAHopirurrx cLIcreM;

- upo(fecifini gnanns ocHoBnlrx saronouipnocreft rilrxicsoro ofl]Icy npoqecir B paMKax MoAe-

teft TelJro-Maco-repeHecenHr, 4e(fopuynannx, rpanuvnoi pinnonarz B crpyKrypuo-

ueo4nopi4Hnx cepeAoBlllqitx;

-3HaHHr c;nracgr4x rrr,rcnoBlrx MeroAie posn'rsynanna rpaftonfix 3aAaq, aaropuruin ta ix
uporpaMHoi peailigarlii upr.r 4ocniAxennsx 3a AorloMororo o6.rucJlroBttrlbHoro eKcrlepuMeHTy;

- gAarnicrr o6paru paqioualrnuft ueroA 3rraxoAxeHux posn'.r3ris i no6yayBarlr aJlroplrrM po3-

B'r3aHHr c(foprraynronani saAa.ri, a rarox pospo6uru siAnoni,4He [porpaMHe ga6egne'reHHs

gnr roMn'rorepnoro MoAeJIIoBaHHt;

- gAarnicrr rpoAeMoHcrpyBaru norm,r6reni sHaHHs y nu6panift cueqianigallii; -

-posyrvriuur BrrJrzBy rexni.nrr.rx piurenr B cycninrnouy, eronouivnouy i coqianruorr,ry

xoHrercri;

- g,qificnrosarrr rrorrryK, ananis;caru i xpr.rruuHo oqinroearll iuQoprvraqiro s pianr'rx ArKepen;

- nuinns [poBecrr.r o6.rzcruosanrnufi excnepuMeHT Ta rlpoalranisynarn ftoro pesyrmraru;

- cauocrifiHo rrnarryBatu it BlrKoHyBarlr AocniAxenH.f,, a raKox( oqinronarn otpnuaui pesynbra-

TI4;

noni pospo6r[ e o6nacd MareMarrlq-
cKJraAHr.rx cTpyKTypHo-HeoAHopiAnzx



- 3acrocoByBarfi iurloprnraqiftuo-rorr,ryriraqiftHi rexuolorii ra HaBI{KI'r rpofpaMyBaHHt AJUI po3-

B'r3aHHr 3aAaq MareMarlrrrHoro MoAeJIroBaHHt cKJIaAHrrx npoqecin, cLIcreM Ta fiBI'IIII;

- rroeAHyBaru reopiro i npaxrury, a raKox npuftrvraru piruenn-a ra nupo6nrrn crpareriro gixlr-

nocri ans s1apimegHfl 3urBAanr cueqialisaqii 3 ypaxyBaHHlIM 3aralbHoJIroAcbK]IX qinnocreft,

qycninruux, AepxaBHI{x ra nupo6nr'r'rrx inrepecin ;

- cavocriftHo BtrKoHyBarr.r HayKoni locni,qNeHHt ra 3acrocoByBatu AocniAnnquci IraBlIqKI{ 3a

npotf ecifinolo reMarllKoro;

- 3acrocoByBarrr ciacrerr,11.rfi nigi4, inrerpyowr 3IraHHt g inrurx Aucqunnin ra BpuxoBylorlu He-

rexniqgi acleKTlr, ui4.rac po3n'rsauufl,-sa4aq o6panoi cneqianigaqii ra nponeAeHHt AocliA-

xtEHb;

- apryMeHTyBarr4 nv6ip rueroAis posn'xsynanns cneqianigosauoi sa4aui, KpurlruHo ouinrosatr

otpnuani pe3yJlbrarll Ta 3axrllqarra npuftrr ti piueuur.

3. Onnc HaBqaJrbHoi gllcqnn.niun

3.1. Jlercqifini sansrts

JYs

n/n
H aiuw euy s aHHn p B dini e, metw

Kinoxicmu
zod.

I Ocnosui 6agosi froJrolreHHr MareMarutlHoro MoAeJrroBaHHrI B MexaHull

rpyxHlrx 4e(foprrrinuux clrcreM. Berrop nepenrirqenux. Tensop ae(loprvraqifi.

Yrrrosr cyqinrnocri Ceu-Benana.

2

2

;J

MoAemosaHrrfl Hilrpyr(enoro crarry ge$oprrrinnoro rBepAoro tina. Bexrop i
TeH3oD HarrovxeHb. PinnsHnt pyxy. (pisHonaru).

2

Teprvro4unarr,rique MoAeJIIoBaHm,qe(boplaynannx rina. 3aron s6epexenna

eneprii aff ae(bopMoBanofo rina. Bananc enrpouii. 3axon rerlnorpoBianocri

Ovo' e. CninnianoilreHut,Ihoraruem-Hefirrlaua 4n-a anisorpon4glg 4n3:-

2

4 arKoBa ra rpaHLIqHi yrr'ronn 4nx (popuymo-

BaHHr r<pafionoi saAa.Ii TefinorpoBirurocti [nr.. aniaorpounoro tina.

flocranosKa gaAaqi repMorlpynuocri y uepeuirqennnr. KnaczQiraqix 3aAaq

TepMo[Dvxnocri B 3anexHocri sia tf isuro-uexani.rullx BJlacruBocreft rila.

2

5

6

OcnosHi pinuxunr i cninni4uomegH.f, Ar.f, HeoAHopi4uoro rina. MoAemo-

BaHHr rcycrono-o4nopi oro rina 3a AoIIoMoroIo y3aralbHeglrx Qynrqifi'
vsara-nrue Ha 3arrasacnpsxe"Hs ans riHifiHoro 4ratf epenqianrnoro pisgsunfl .

2

@Aar\reHTaJrbnoi cucreuu posn'lsKis lnt ninifinoro

4ll(fepeHqiaJlblloro pinmnux is xycrono-HellepepBHllrvrlr roe(liqieumuu ra
ftoro 3acTOcyBaHHt Ao pOSn'asyramrr sa1aq TepMollpy)Kuocri AJLI

rrraovBaroro rina.

2

I Mareuaru.nri uoAeli reprraouyuruBofo rina. Oco6nusocti [ocralroBoK Ha ix
ocnoei roafiosrx 3araq r pMorlpy)Knocd m nilxoAin Ao ix p99E!99494:-

2

8. Mareuarn.rrri uoAeni ronrocrinnux clIcTeM. Ocnosui rinoregu Ta

ilpuryqeHux. flpoqeAypa 3BeAenns 3D rc 2D 3aAau repMollpyxuocti ALs

ToHKr,Ix o6ononox.

2

9.

10.

Vni(!ixonana MareMarlIrIIIa MoAenb KycKoBo-oAnopi4noi quliu4puunol

o6olonxr.I 3 TeIIJIoBI{M}I Ta 3aJII'ImKoBlIMrI ge(hopMaqitl\d[ i Aetferrarrlu

crnvKTvDr4. Cnoco6u BltgHatIeHHs ra AocliAxeHHff .

2

flonstrs upo Qisu.nri ouronr,r uexauixu pyftuynannx. Crpyrrypa uarepianrn'

Oqrosui nra.un pyfinyBalrH{ rsepAflx rin.
7

ll. Curosrft 2

t2. Euepreruunuft xpurePifi
OposaHa-IpsiHa. Crift Kr'rfi

pyfinyrannx fpiSsirca. Kouqenqit fpi$Qirca-
necrifixnfi pognurox rPiqvuu.I

2



Vrraonu flo[]rperrHx rpirqunn. Posranyxenur rpiq n. Texnonori'nri cnoco6u

ni.uszrqeHHs rpilqznocrifi rocri xonctpyrqii.
2

13.

14. flonsTTs npo -I-inrerpan. Kpr.rurque po3Kpl'Irrx rpirqruu. MoAenr Jleonona-

flanacrora-n.arletrvla,.

2

15. 3s'sgor clIJIoBOro, Ae(boprr,raqifiuoro Ta eHepIeTI{IIHOro KpI'ITepuB MexiuIlKI'I

pyfinysagHs. flolrsrrs rlpo BToMHe pyfiHyBarrHt'

2

3.2. Ilpanurqni 3aHqrrfl

l$2

n/n H afuw eny e annn p o e d inie, metvt
Riatxicmt

zod.

I Mareuatuque MoAeJIIoBaIIHt Ilpoqecy 4e(f opuynauHt Ta c[putl]IHeuoro H]IM

Harrovxeuoro crany aetboprr'rinnoro rBepAoro rina.
2

2. flocranonru necraqionapnrx 3aAarl TerlJrorlpoBiAnocri [Irfl o4ropi4urx
isorponnuX rin xanonivnoi (popMI,I 3a pisnux runis rpaHlllnrux yMoB ra
cnoco6u ix posn'.asyn annfl.

2

3. flocrauonxu rpafionux 3aAatl TepMollpprHocri AIs oAnopiAnux isorponur'rx

rin ra ananitz.uro-.rncnosi uinxo,qu 4o ix poen'ssyeanHt.
2

4. YsaransueHa 3aAaqa Kouri Ar.s gsrqafinoro niniftuoro 4n(fepenqialrnoro
oinnsHgs si cra;rfiI\ala xoetbiqienralvlll Ta cuoci6 no6yAonr iJ poss'.flsry.

2

5. OrpuuanHx IIacTKoBo-BI4poAxeHIlx plBHtIIb TeIIJIoIIpOBTAHOCTI Ta

reoMonpyxnocri y nepervrirqeHntx AJII IrapyBaro@
2

6. llo6y4ona $ynaar,,renranuroi cvcreMI,r posn'rsxin AJI;I rIacrKoBo-BrIpoAXeHI4x

pinn.rnr rerlno[poBi4rocri 3 KycKoBo-HellepepBHltuu roetpiqienrarun Arls

KoHKpeTHfiX KycKoBo-oAnopiAnnx rin. Cuoco6z posn'xsyBaHHr niAuonirurnx

3aJlaq repMolpyxnocri.

2

,| Oopruynron a:a:ns. Ta oco6nueocri posn' xsynaHIUI 3aAaq TepMo[py]KnocTl AJrt

HeonHopirnr.rx i repuo'ryrnnnux rin.
2

8. Oco6nusocri AocniAxenns repMoMexaniqHor IroBeAlHKt4 ToHKocrlHHIirx

KvcKoBo-ornopi.unnx eneuenrin rconcrpyxqifi .

2

9. Posn'rsyeann-r uprvroi Ta o6epneuoi 3aAaq A11A KycKoBo-oAHoplAHOl

ur.rninaOuqnoi o6onouru 3 TeIIJIoBIIMLI Ta 3aJIL[trKoBIlMlI.qe0oprr'raqinau'

2

10. Osuafior{reHHt 3 rIpI{KiraAuMI'I BruIIaBy 4e(ferrin
3arzrJrbHlrM orlllcoM crpyKTypu uarepialin ra
B'r3KoFo i rsa3irpr.Txroro pyftuysauut.

Ha npoqec pyfiuynauut rlJr,

oco6nr,rnocrtMll Kpl4xKoro,
2

11 Kn.acra.rg"fi ra nernacn.nrufi niAxoAr,r Ao auanisy rpoqecy pyfinynannr. @op-

MyJra AJrr Bu3uarrenur rra[pyx(eHb B oKoJIi nepruunz rpiqunu B y3arulJlblre-

ro*y n1arnrAi. flpuxnagu Arrs Bu3Haqennr KIH. @opr"rra 3oH rlJracru'nrocri

mimuuu HoDMtuIbHoro si.uplrry ra flolepeqHoro 3cyBy.

2

t2. flonsrrs rpo onip 3pocraHHro rpiqznu. CninniAnouenns rvriN KIH i
urefimicfio s[simueHufi rrDylrHoi eneprii.

2

13. floH.trTrs rrpo R-rpuny, iI iunapiaurnicrr. Pigni texnonori'lri cnoco6u

KogcrpyKuifinoro rzrnbMyBaHnr tpirqun.
2

t4. flonsrtg po3KpurTt rpirquur.I y ii nepmuui (ICPT). BranopllcranHt MoAenl

Jleonosa-flanactoxa-,{arAefina Ans. AocliAxenns rpy)KHoro i upyxtto-
rnacTuqHoro ae$op1lyBaHHt UlalitrAplaqsoi o6olosru s rpiqnHa;vl4.

)

15. 3acrocynanHt MeToAy u xaniqnnx KBaAparyp 4o posn'xsyBallut cIIHFyntp-

uux iurerpaJlbHl{x pinuxnr Ant 3aAau AocniAxenHs rpaHurlHoi pinuonaru

uuriu.uptl.rroi o6otorr u s pisnoturlHllMl{ Tpiq44grvIll.

2

Vcroro 30 roa.

Ycroro 30 ro,q.



3.3. Carvrocrifina po6ora

JUb

n/n
3nicm podoma K-cmt

zodutt
I Buxonann.f, inauniayanbHr.rx HayKoso-AocriAHux 3aBAilrr, r-crr/roA 40
2. fli.qrorosKa ao saniKis ra icnlrry 20

Ycroro 60 roa.
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