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1. Onuc HABYAJIBLHOI JMCIMILIIHHA

HaiimenyBaHHs
ITOKAa3HUKA

["any3p 3HaHb, CICIIATBHICTD,
OCBITHS IIpOrpamMa, piBE€Hb
BUIIO] OCBITH

XapaKTepUCTHKA
HaBYAIBHOI TUCIIUILITIHH
(Oenna ¢hopma naguanms)

KinbKicTh KpeauTiB —
7,5

KinbkicTs MOymiB — 2

Ku1bKiICTh 3MICTOBHUX
MOJIYJIIB —

[nauBinyansHe
3aBIaHHSA

(Ha3Ba)

3arajibHa KUIBKICTh
roaul — 85/225

KinpkicTh THKHEBHX
TOJIUH JJIA JE€HHO1
dbopmMu HaBUAHHS:
aynuTopHux — 85,
caMoCTiitHO1 poOoTH
crynenra — 140

I'any3b 3HaHb
13 «MexaHi4Ha THKEHEPIS»

(umdp i HaliMEeHyBaHHs)

CrneniajbHicTh
132 "Marepiano3HaBcTBO"

(kox 1 HafiMeHyBaHHS)

OcBIiTHBO-HAYKOBA
nporpama:
«Marepiago3HaBCTBO»
(HaliMeHyBaHHS)

PiBeHbL BHIIIOI OCBIiTH:

TpeTiit (OCBITHhO-HAYKOBUH)

Bubipkosa

HaBuanbHuii pik

2020/2021

CemecTtp

4-ii

Jlexmii”

51 ronun

IpakTu4Hi,
ceMiHAPCHKI

34 roauu

JlaGopaTopni’

TOQUH

Camocriitna podora

140 roanu

Bua koHTpoOSIIO

MOIYJIbHUWA KOHTPOJIb,
Judepeniiitnuii 3amik

CniBBiTHOIIEHHS KUIBKOCTI FOJIMH ayIUTOPHUX 3aHATh IO CAMOCTIHHOT pOOOTH CTAaHOBUTH:!

85/140=0,607

“AyIuTOpHE HABaHTaKEHHsS MOe OYTH 3MeHIIeHe abo 30iIblleHe Ha OJHY TOAMHY 3aIeKHO
BiJ] pO3KJIaly 3aHSTh.




2. MeTa Ta 3aBJAaHHSA HABYAJbHOI JUCIHILIIHA

Mera BUBYEHHSI. HaJaHHS 3HAHb MPO CYTHICTh MOJENECH TEXHOJIOTIYHHX TPOIIECIB
BUTOTOBJICHHSl JIeTajeil JliTaka Ta BEPTOJbOTY; MPO CHUCTEMHI MIIXOAM IHTErPOBAHOI
KOMIUIEKCHOI TEXHOJIOTli CKJIaJaHHsS JITakiB Ta BEPTOJbOTIB; (OpPMYyBaHHS HABHUKIB
PO3paxyHKy OCHOBHUX MapaMeTpiB LKX NPOLECIB BUTOTOBJICHHA Je€Taled Ta CKIaJaHHS
TUNIOBUX KOHCTPYKII Ha 0a3l BHUKOPUCTAHHS MOJEIIOBAHHS; HaBYaHHSI METOJam
pallioHAJIFHOTO MPOEKTYBAHHS TEXHOJIOT1H Ta 3aCO0IB TEXHOJIOTTYHOT'O OCHAIIEHHS; 3aCBOEHHS
METO/IIB JIOCIIIJKEHb TUIIOBUX ONEPALliil 3 BUKOPUCTAHHSAM KOMIT I0TEPHOTO MOJIEJIFOBAHHS.

3aBaannsi: OpjepkaHHS 3HaHb Ta HaBUKIB  JIOCHIDKEHb 3  BHKOPUCTAHHSIM
MOJIETIIOBAHHSIM ~Ta KOMII IOTEPHOTO  aHalli3y TEXHOJOrIYHMX HpoleciB 1 crnocoOiB
BUPOOHUIITBA JETalie 3 JIUCTOBUX MarepiaiiB, npodiaiB 1 TpyO po3MOAUIBUMMH Ta
(OpMO3MIHIOBAJIbHUMH ONEpalisiMM, a TaKOoX CHelialbHl crnocodbu (opMyBaHHs JeTaneil,
HanpsIMKU 1HTeHCH]iKalli ICHYIOUMX TEXHOJOTIYHMX MPOIECiB; CydacHI METOAU Ta 3acolu
TEXHOJIOTIYHOT'O OCHAIICHHS JUII BUTOTOBJICHHS JieTaned AT 3aroTiBelIbHO-IITaAMITYBaJIbHUMU
poOoTaMu; TEXHOJIOTIYHOTO OCHAIICHHS JIJIi BUTOTOBJICHHS MOHOJIITHHUX JETajCH JiTaka Ta
BEPTOJILOTY PO3MIPHOIO OOPOOKOIO pi3aHHSAM 3 BUIAJICHHSM TPUITYCKY.

3riJHO 3 BUMOTaMH OCBITHBO-TIPOQECIHOT MPOrpaMu acmipaHT MOBUHHI JOCATTH TaKUX
KOMIIETEHTHOCTEM:

3azanvHi KOMNEemMeHmHOCHI.

3KO01. 31aTHICTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJII3y Ta CHHTE3Y

3K02. 31aTHICTh 710 TIOIIYKY, 0OpOOJIEHHS Ta aHAMI3Y 1HGOpPMAITIT 3 pI3HUX JKEpe

Daxosi KomMnemeHmHoOCmi.

CKOI. 3gaTHICT, BUKOHYBATH OPHUTIIHAILHI JOCIIKECHHS, JOCITaTH HAYKOBUX PE3YJIbTATIB,
SKI CTBOPIOIOTH HOBI 3HAHHS Yy TEXHIYHIA Haylll Ta JOTHYHHX JIO0 Hei (HbOTO, HHUX)
MDKIUCITUTUTIHAPHUX HaMmpsMax 1 MOXKyTh OyTH OITyOJIIKOBaH1 y TIPOBITHUX HAYKOBHUX BHUIAHHAX 3
TEXHIYHUX HAyK Ta CYMDKHHUX TaTy3ei.

CKO02. 31aTHICTh YCHO 1 TIMCBMOBO TIPE3CHTYBAaTH Ta OOTOBOPIOBATH PE3YJIbTaTH HAYKOBHX
JOCTIDKeHh Ta/a00 IHHOBALIMHHUX PO3pO00K YKPaiHCHKOIO Ta IHO3EMHOIO MOBaMH, TJIHOOKE
PO3YMIHHS 1HIIOMOBHHUX HAYKOBHX TEKCTIiB 3a HAMPSMOM JIOCT1KEHb.

CKO5. 31aTHICTh BUSBIIATH, CTABUTH Ta BUPIITYBATH TMPOOJIEMH TOCIITHUIIBKOTO XapaKkTepy Yy
HAyKOBOMY ITi3HaHHI, OI[IHIOBAaTH Ta 3a0e3eUyBaTH SKICTh BAKOHYBAHUX JOCITIIKEHb.

CKO06. 31aTHICTh 1HIIIFOBATH, PO3POOJIATH 1 peali3oByBaTH KOMITJICKCHI 1HHOBAIIIMHI TPOSKTH
B TEXHIUHIN HayIll Ta JOTHUYHI IO HEl MDKAUCHIUILIIHAPHI MMPOEKTH, 3 METOIO iX MPE/ICTaBICHHS Ha
MDKHAPOIHUX KOH(PEPEHIISX, CUMITO31yMaX.

CKO7. 3pmaTtHiCTh AOTPUMYBATHCh CTHKH JOCTIPKEHb, a TaKOX IIPaBHJI aKaJIeMIidHOi
JOOPOYECHOCTI B HAYKOBUX JIOCTIKEHHAX Ta HAYKOBO-TIEAArOT19HIM JisUTHHOCTI.

CKO09 3parHicTh 0 MpOAyKyBaHHS HOBHX 1JIel 1 pO3B’S3aHHSA KOMIUIEKCHUX IPOOJIeM
HAYKOBOTO Ti3HAHHS, a TAKOXK JI0 3aCTOCYBAaHHS CY4aCHHX METOJIOJIOTIH, METO/IIB Ta IHCTPYMEHTIB
TIearoriYHOl Ta HAYKOBOI JISUTPHOCTI B TEXHIYHUX HayKax.

IIporpamMHi pe3yJbTaTi HABYAHHS:

[TPHO1. MaTu mepeioBi KOHIIENITyalbHI Ta METOJOJIOTIYHI 3HAHHS 3 TEXHIYHUX HayK 1 Ha
MeXI1 IMPEJIMETHUX TalTy3eH, a TaKOXK JOCITHUIIbKI HABUYKH, JIOCTATHI IS TIPOBEACHHS HAYKOBHX
1 TPUKIATHUX JOCHIPKEHh HAa PIiBHI OCTAaHHIX CBITOBUX JIOCATHEHb 3 BiAMOBIMHOI raiysi,
OTpPUMaHHS HOBHX 3HaHb Ta/a00 3/11HCHEHHS IHHOBAITIH.

[TPHO2. Ymitu BiTBHO TMpE3eHTYBaTH Ta OOroBOproBaTH 3 (axiBIsMHU 1 HedaxiBIIMU
pEe3yJbTaTH JOCHIPKEHb, HAyKOBI Ta TPHUKIAJHI MPOOJIEMH TEXHIYHOI HAYKH JIEpKABHOKO Ta



1HO3EMHOI0O MOBaMHM, KBali(piKOBAaHO BIAOOpaXKaTH pPE3yJIbTaTH JOCHIIKEHb Yy HAYKOBHUX
My OTiKaIlisaX y MPOBITHUX MIKHAPOJIHUX HAYKOBUX BUIAHHSX.

PHO3. YMiTi opMyIrroBaTy 1 IEpPEBIpsITH TIMOTE3W; BUKOPUCTOBYBATH ISl OOTPYHTYBAHHS
BHCHOBKIB HAJICXkKHI JIOKa3u, 30KpeMa, pe3ybTaTh TEOPETUYHOIO aHalli3y, €KCIIEPUMEHTATBHUX
JOCTIDKEHh  (OMUTYyBaHb, CIOCTEPEKEHb) 1 MaTeMaTMyHOro Ta/ab0  KOMIT IOTEPHOTO
MOJICITIOBAHHS, HAsIBHI JTiTepaTypHI AaHi.

[TPHOS5. VYwmitn 11aHyBaTH 1 BHKOHYBaTH EKCIICPUMEHTalbHI Ta/ab0 TeopeTHdHi
JOCITIJDKCHHS 3 TEXHIYHUX HAyK Ta JOTHYHUX MDKAMCHHIDIIHAPHUX HAIIPSIMIB 3 BUKOPHCTAHHSIM
Cy4aCHHMX THCTPYMEHTIB, KpUTHYHO aHAJII3yBaTH Pe3y/bTaTH BIACHUX OCHIKCHb 1 pPe3yJbTaTh
IHIIUX JOCTIHUKIB y KOHTEKCTI YChOTO KOMIUIEKCY CYYaCHHUX 3HaHb MO0 JOCHIKYBaHOI
npo0eMu.

[TPHO6. YMiTi 3acTOCOBYBAaTH CydacHl IHCTPYMEHTH 1 TEXHOJIOTIT TOIIYyKYy, 0OpOOJIeHHS Ta
aHaimizy iHdopMarlli, 30KpeMa, CTaTUCTUYHI METOJIM aHali3y JaHUX BEJIMKOro 00csAry Ta/abo
CKJIQJTHOI CTPYKTYPH, CIICIIaIi30BaH1 0a3H JaHMX Ta IHPOpMAI[iiiHl CHCTEMH.

[TPHO7. Ymitu po3po0niaTd Ta peani3oByBaTH HAyKOBI Ta/ab0 1HHOBaIMHI 1HXKEHEpPHI
MPOCKTH, SIKI JIal0Th MOKIIMBICTH HGpGOCMI/ICJ'II/ITI/I HasiBHC Ta CTBOPUTH HOBE IIUIICHE 3HAHHS
Ta/abo mpodeciiHy MPaKTHKy 1 pO3B’S3yBaTH 3HAUYYINI HAYKOBI Ta TEXHOJOTIYHI IMpoOIeMuU
TEXHIYHUX HAyK 3 JOTPUMAHHAM HOPM aKaJEeMIYHOI €TUKHM 1 BPaxyBaHHSAM COIlIAIbHUX,
CKOHOMIYHHMX, €KOJIOTIYHHX Ta IPABOBUX ACIICKTIB.

[TPHOS. Mae po3ymiTH 3arajibHi MNPUHIUINA Ta METOAM TEXHIYHUX  HAYK, a TaKOX
METO/IOJIOTII0 HAyKOBHX JIOCIIKEHb, 3aCTOCYBATH I1X Yy BJACHUX JOCHIIKEHHSAX Yy cdepi
TEXHIYHUX HAYK Ta Y BUKJIAJAlbKIH IPaKTHIIL.

[TPHO09. BuBuatu, y3araJbHIOBaTH Ta BIPOBAPKYBaTH B HABYAJILHHUI Mpollec 1HHOBAIii
TEeXHIYHUX HayK.

[TPH10. 3niiicHioBaTH TOIIYK Ta KPUTHYHUN aHami3 iH(opwmailii, KOHIENTyali3alilo Ta
peatizallio HayKOBHX MPOEKTIB 3 TEXHIYHUX HaYK.

I[IPH12. 3HaTu cydacHi MiAXOAW Ta 3acoOM MOJEIIOBAHHS JOCJIDKYBAaHUX OO €KTIB Ta
IIPOLIECIB YIIPaBJIIHHSA, B TOMY YHCII B acpOKOCMIYHINA Tally3i, BMITH CTBOPIOBaTH HOBI,
BJOCKOHAQJTIOBATH Ta PO3BUBATH METOJAM MAaTEMaTHYHOTO 1 KOMIT FOTEPHOTO MOJICITIOBAHHS
CKJIQIHUX CUCTEM, ONTHUMI3allli Ta MPUHHSTTS PillleHb

MikaucuuIuIiHApHi 3B’ A3KH:

- 0a3yeThCs Ha 3arajibHUX 3HAHHAX 3 TaKWX JUCUUIUIIH SK «MaTepiallo3HaBCTBO aBialliitHOi
Ta PAKETHO-KOCMIYHOI TEXHIKM Ta HOBITHI 3BaploBaibHI TexHojorii», «lIporecu
MexaHIYHOT Ta (PI3UKO-TeXHIYHOT 0OpOoOKM, OONaJHaHHSA Ta IHCTpyMEHTH», «Teopis Ta
MPUKIATHI MpoOJIieMHd JTWHAMIKA 1 MIIHOCTI MAaIllMH, METOAM JIarHOCTHKH B
MamuHoOytyBaHH1», «IHO3emMHa MoBa», «OO0poOka Ta aHaii3 pe3yJbTaTiB HAYKOBUX
JOCITIJIKEHb 3 BUKOpUCTaHHIM [T».

3. IIporpama HaAB4AJIbHOI AU CHUIIIHH

Monayas 1.
Tema 1. IloHATTA TPO TEXHOJOTIYHI CHCTEMH, IO MAalOTh CKJIAgHy CTPYKTYpHO-
¢byHKIIOHAIBHY opraHi3aiito. [ToHSTTS PO MOIETIOBaHHS.
Tema 2. OmiHka aJeKBaTHOCTI MOJENI - BIAMOBIIHICTh CKOHCTPYHOBAHOTO (POpPMAIIBHOTO
ONHUCY peanbHOro OO0'€KTYy 1 C(OPMYIbOBAaHUM NPUMYIIEHHSM 3 YpaxyBaHHAM Lijel
JIOCIIIIKEHHSL.
Tema 3. AHaIITHYHI 1 CHCTEMHI MaTEMAaTUYHI MOJEII.
KpuTtepii o1iHKM aIeKBaTHOCTI MaTEeMaTUIHUX MOJIEIICH.



HecynepeunusicTh, 4yTJIMBICTh, pEATICTUYHICTb.

Tema 4. 3aranpHi BUMOTY 10 MAaTEMAaTUYHUX MOJIEJIEH.

Tema 5. Buau mojaeneii: 1eTepMiHOBAHI 1 CTOXAaCTUYHI, CTATUYHI 1 IMHAMIYHI, Oe3nepepBHI 1

TMCKPETHI, aHaJITU4HI, (Pi3u4Hi, IHPOpMaLMiiHI Ta 1H.

Tema 6. OcHOBHI (aKTOpH B TEXHOJOTIYHUX JTOCIIHKCHHSX:

(akTopu, SIKI HE JOMYCKAIOTh MLUIECIPSIMOBAHOT 3MIHM iX B XOJl JOCHIKCHHS (CKJa,

CTPYKTypa Matepiaiy 1 T.IL.);

KEpOBaHI YMHHHUKH, 3a JOIMOMOTOI0 SKUX peali3yeTbcsl 3ajaHi yYMOBH poOOTH o00'ekTa

(xapakTepuCTHKHU OONaHAHHA 1 T.11.);

HEKOHTPOJIbOBaHI BXIJHI a00 He3alexHl (AKTOpH, IO XapaKTepU3yloTh MOil04i Ha 00'€KT

o0ypeHHSI.

Tema 7. IIpu MozaentoBaHH1 BUKOPUCTOBYIOTbCA TaKl MiAXO/IH:

MOJICJIFOBaHHSI B CTalllOHAPHOMY PEXHUMI, TOOTO MPOIIEC PO3IIIAIAETHCS B MEBHUNW MOMEHT

qacy;

MOJIETIIOBAHHSI B JAMHAMIYHOMY pEXHMIi, TOOTO MpOLEC PO3TIAAAETHCS JIEIKOMY YacOBOMY

1HTEpBaIi;

MOJIETIIOBAHHSI B IHTETPOBAHOMY PEKHMI: BKJIIOYA€ B ceOe 0OuBa BUIIE OMUCAHUX PEKUMY.
MoayabHUH KOHTPOJIb

Monayas 2.

Tema 1. Bipryansni moneni. Ctas, mofis 1 00'eKT, Cy0'eKT MOJICTIOBAHHS.

Tema 2. Mikpo, Makpo 1 Mera piBHI MOJICITFOBAHHS.

Tema 3. ITousarts npo mepexi [etrpi.

Tema 4. Komm'torepHe npoektyBanHs. OcoOIMBOCTI.

Tema 5. ETanu KoMIT'tTOTEpHOTO MPOEKTYBaHHS:

BU3HAYCHHSI 00'€KTa - BCTAHOBJICHHS MEX 1 OOMEXeHb €(EeKTHBHOCTI (DYHKI[IOHYBaHHS
00'exTa;

noOysoBa MoOJIEl - Tepexia BiA peaJbHOro 00'ekTa 0 WOro aOCTPaKTHOTO OMHCY Ha
MaTeMaTH4YHIK MOBi (ab0 criemiaii3oBaHii MOBI CEpEIOBHINA MOJICITIOBAHHS );

CTpaTeriyHe MjIaHyBaHHS - IJIAHYBaHHS OOYMCIIOBAILHOTO €KCIIEPUMEHTY;

pO3poOKa MOJIEIIOIUOT0 aNropuTMy (IpU BHUKOPUCTAHHI «TOTOBOI» 1HCTPYMEHTAJIBHOTO
CEpe/IOBUINIA MOJETIOBAHHS JAaHUM eTall MOXe Mojsaratd y BuOOpi abo HalalTyBaHHS
BOYZIOBaHUX aJITOPUTMIB);

MirOTOBKA JaHHUX;

OIlIHKAa AaJCKBATHOCTI MoOJeM (TECTOBI EKCIEPUMEHTH 1 3ICTaBJIEHHS IX pe3yJbTaTiB 3
BIJIOMHMH peabHUMH JTAaHUMH ),

TaKTHYHE IUIAHYBAaHHS - BHU3HAYECHHSI CIOCOOY TMPOBEJCHHS KOXKHOI cepii BHUNPOOyBaHb,
nependayeHnx IUIaHOM EKCIIEPUMEHTY;

EKCIIEpUMEHTYBAHHS - TIPOIIeC 3TIHCHEHHs IMITaIii 3 METOI OTPUMAaHHS «HOBHUX» JIaHHX 1
aHaJi3y YyTIUBOCTI;

iHTEpIpeTalis - mo0y/10Ba BUCHOBKIB Ha OCHOBI JJaHUX, OTPUMAHUX IUIIXOM IMITaIlii;
MPAKTUYHE BUKOPUCTAHHS PE3yJIbTATIB MOJICIIOBAHHS.

Tema 6. OcHoBHi xapakrepuctuku cuctemu ANSY S.

Tema 7. Ilpuknamu sukopuctanHs ANSYS ams mMojentoBaHHsS 00’€KTIB Ta TIPOIECIB
TEXHOJIOTIYHUX CHUCTEM.

Moay/ibHUi KOHTPOJIb



4. CTpyKTYpa HAaBYAJIbHOI JUCUUILIIHU

KinbkicTh rogun
HasBa 3MicTOBHOTO MOJTyJIs 1 TEM Ycboro VY Tomy umci
1 i n1a0. C. p.
1 2 3 4 5 6
Moayas 1
Tema 1. TToHSTTS PO TEXHOJIOTIUHI 5 2 1 - 2
cucteMH. TTOHSATTS ITPO MOJICITIOBAHHSL.
Tema 2. Oninka ageKBaTHOCTI MOJIET]. 5 2 1 2
Tema 3. Amamitnyni 1 cucTeMHi | 6 2 2 2
MaTeMaTHU4H1 MOJIEN1.
Kpurepii OIIIHKH aJIeKBaTHOCTI
MaTeMaTHIHUX MOJIEJIEH.
Tema 4. 3aranbai BUMOru 110 6 2 2 2
MaTeMaTHYHUX MOJCIIEN.
Tema 5. Bunu moaeneii. 6 2 2 2
Tema 6. OcHoBHI (hakTOpH B 6 2 2 2
TEXHOJIOTTYHUX JOCTIHKEHHIX.
Tewma 7. Iligxoau mpu MoJIeTIOBaHH1 6 2 2 2
MPOIIECIB Y Yaci.
MoayJibHUIT KOHTPOJIb 2 2
Pazom 3a Mmogynem 1 42 14 14 - 14
Monayas 2.
Tema 1. Bipryansui mozeni. CraH, 6 2 2 2
moist 1 00'€KT, Cy0'€eKT MOICITIOBAHHS.
Tema 2. Mikpo, makpo 1 MerapiBHi | 6 2 2 2
MO/ICJTFOBAHHSI.
Tema 3. IMousTrs po Mepexi [erpi. 6 2 2 2
Tema 4. KoMm'toTepHe IPOEKTYBaHHS. 6 2 2 2
Tema 5. Eranm xomn'torepHoro | 6 2 2 2
POCKTYBAHHSI.
Tema 6. OcHOBHI XapaKTEPUCTHKH 18 10 3 50
cuctemu ANSYS.
Tema 7. Ilpukiagy BAKOPUCTAHHS 27 17 5 - 46
ANSYS.
MopayJibHHII KOHTPOJIb 2 2
Pazom 3a Mmogynem 2 183 37 20 - 126
IHuBiTyanpHE 3aBIaHHS - - - - -
KoHTpoJsbHuii 3axig
Ycboro roaus | 225 51 34 - 140




5. Temu ceMiHAPCHKHX 3aHATH

No KinpkicTn
Haspa Tremn
n/a TOJIUH
1
2
Pa3zom
6. TeMu NPpAaKTUYHUX 3AHATH
Ne KinpkicTe
Ha3zBa Temu
/o TOJIUH
1 | IToHSTTS PO MOMAEITIOBAHHS. 2
2 | Kpurepii o1iHKM a/IeKBaTHOCTI MaTEMAaTUYHUX MOJIENIEH. 2
3 3arajapHi BAMOTH 10 MAaTEMAaTHYHUX MOEIEH. 2
4 | Bugu Mozneneii. 2
5 | OcHOBHI aKTOpH B TEXHOJOTTYHUX JOCTIKCHHSIX. 2
6 | [lizxoau mpu MOJEIIOBaHHI MPOIIECIB Y Yaci. 2
7 Cran, momist 1 00'ekT, Cy0'€eKT MOIETIOBaHHS. 2
8 PiBHI MOeTrOBaHHS. 2
9 MogemtoBanHs y Mepeskax Ilerpi. 2
10 | Komm'torepre mpoexTyBanHs. Moro oco6auBocCTi. 2
11 | Etanu koMI'tOTEpHOTO MPOEKTYBAHHS. 2
12 | OcHoBHi xapakTepuctuku cucteMu ANSYS. 5
13 | Oco6mmBocti Bukopuctanus ANSYS. 5
Pa3zom 34
7. Temn J1abOpATOPHUX 3aAHATH
No KinpkicTh
Hazpa temn
1/ TOJIUH
1
2
Pazom
8. CamocrTiiina podora
Ne KinpkicThb
HaszBa temn
/11 TOJTUH
1
2
Pa3zom

9. InguBixyasbHi 3aBIaHHA

He neped&weHo Hae4ajaibHUM NJi1AHOM.




10. MeToam HaAaBYAHHSA

Jlekuii € iHpOpMAIIiHO-CIOBECHUMH 3 BHKOPHUCTaHHAM €JIEKTPOHHHUX JUIAKTUYHHX
JEMOHCTpAIIHUX MaTepianiB (Tpe3eHTarii). 3acCTOCOBYIOThCS Ha JICKIil Taki MeToad, siK Oecima Ta
eBpUCTHYHA Oecima, MiJg Yac SKUX BUKOPUCTOBYETHCS UITKA CHUCTEMa, 3a3/ajierilb BU3HAYEHHX
3alUTaHb, SIKI CIPUSAIOTh AKTUBHOMY 3aCBOEHHIO acMipaHTaMH CHUCTEMH (PAaKTiB, HOBUX IOHSTH Ta
3aKOHOMIPHOCTEH.

IlinroroBka 1m0 Jekmii nependadae oOMpaIOBaHHS Marepialy IOIMEpPeIHbol JIeKIii 3a
KOHCIIEKTOM, MiAPYYHUKOM [1, 2], cHCTEeMOIO AUCTaHITIHHOTO HaB4aHHS [9].

IpakTnyni 3aHATTS TOYMHAIOTBCS 3 TIOSCHEHHS 3 BHUKOPUCTAHHSAM EJIEKTPOHHHX
TUIAKTUYHUX JIEMOHCTpAlIdHUX MaTepianiB (mpe3eHTanii). [lani BUKOHYIOThCSI TpeHYBalbHI1 BIIpaBU
3a MeBHUM 3pa3koM. OO0B’A3KOBUM €JIEMEHTOM MPAKTUYHOTO 3aHATTA € TpadiuHa pobdoTa.

IlinroroBKka 10 MPaKTHYHMX 3aHATH Iependavae ONMpallOBaHHs JEKLIMHOro Martepiany Ta
BUKOHAHHS TECTY JJIsl CAMOKOHTPOJIIO.

OnpauoBaHHs po3AifliB NMporpamMu, sKi HE PO3IJISAAIOTHCS MMiJ yac JIeKId, nependadae
MIATOTOBKY  aclipaHTaMU  KOHCHIEKTY  BIANOBITHUX  TEMAaTWUYHUX NOHUTaHb. g 1boro
BUKOPHCTOBYIOThCS Miapy4uHuku [3, 4, 5], Mepexesi inTepHeT-pecypen [ 8, 9].

IlinroTroBKa 10 MOAYJBLHOI0 KOHTPOJI Iependavae ONpalOBaHHS TEOPETUYHHUX IUTaHb,
HepetiK SIKMX PO3MIIICHUI Ta BAKOHAHHS TECTIB JIJIsl CAMOKOHTPOJIIO B METOIMUHKIX MaTepianax [1].

11. MeToan KOHTPOJIIO
MoaynbHHN KOHTPOJIb, 1ICTTHT.
12. KpuTepii oniHIOBaHHSI Ta PO3M0ija 0aJiB, sIKi OTPUMYIOTh CTYA€HTH

12.1. Po3moxain 6aiiB, ki OTPUMYIOTh acIipaHTH (KIJIbKICHI KpUTEPii OLIHIOBAHHS)

Cki1a10B1 HaBYIEHOT Bamnu 3a onHe 3aHaTTS KinbkicTh 3ansaTh | CyMapHa KUIbKICTh
poboTu (3aBmaHH:N) (3aB/1aHb) OastiB

3micToBHUIT MOaYJIb 1

Po06ora Ha nekiisgx 0...1 5 0...5

BuxonaHHs 1 3aXHUCT 0..5 4 0...20

MPaKTUYHUX POOIT

MonynbHUN KOHTPOJIb 0...25 1 0...25
3MicTOBHUIT MOAYJIb 2

Po06ora Ha nekiisgx 0...1 5 0...5

BuxonaHHd 1 3aXHUCT 0..5 4 0...20

MPAKTUYHHUX pOOIT

MonynpHUN KOHTPOJIb 0...25 1 0...25

Ycboro 3a cemecTp 0...100

CemecTpoBuif KOHTpOJb (iCHIUT/3alliK) MPOBOAMUTBHCS Yy pa3i BIAMOBM acmipaHTa Big OaiiB
MOTOYHOTO TECTYBAaHHS M 3a HasBHOCTI JIOMYCKY 10 icnuTy/3aiiky. I1ig yac ckiagaHHs ceMecTpOBOTO
icIUTY/3aliKy aclipaHT Ma€ MOKJIMBICTh OTpuMaTi MakcuMyM 100 Gaitis.

biner ans icnuTy/3aiiKy CKIaJaeThesl 3 TPhOX MUTAaHb, MAaKCMMaJibHA KUIBKICTh OaJiB 3a mepiie
nuTanHs -30 Ganis, npyre -30 Gainis, Tpete -20 6aniB (cyma — 100 6aiiB).



12.2. SkicHi KpUTepii OI[IHIOBaHHS

HeoOxinnuii 06cAr 3HaHb VIS 0JIeP:KAHHS MO3UTHUBHOI OI[IHKM:

- OCHOBHI METOIM TOCII/KEHBb 3 BUKOPUCTAHHSIM MaTEMaTUIHUX MOJICIICH ;

- BHJIM MAaTEeMaTHYHUX Ta IHIIUX MOJIENCH, M0 MalTh OyTHM BUKOPHCTaHI IS JOCIIIKECHb
TEXHOJIOTTYHUX MPOLECIB Ta 00 €KTIB;

- KOHCTPYKTHUBHI OCOOJIMBOCTI MPOEKTYBaHHS MOJEJeH IHCTpyMEHTa 1 INTaMIliB JUIS
BHKOHAHHS BiJIIIOBITHUX TEXHOJOTIYHHUX OTEepaIliid Ta miaodip oOiaHaHHS;

— MPUHIMIK KIacuQikamii Mojeneld BUPOOHUIITBA MOHOJITHHUX JeTalled 3 BUIAJICHHIM
MIPUITYCKY;

- CTPYKTYPY MOJIeJIel TEXHOJIOTIYHOTO MPOIECy PO3MIpHOI 0OpOOKH pi3aHHSM 1 TTOCIIIOBHICTD
JIOT0 NMPOEKTYBaHH;

- 0COOJIMBOCTI MOJIeNIell OCHOBHUX METO/IB OOpOOKH /ieTanei 3 BUIAJICHHSIM MIPUITYCKY;

- MpaBUJIa MPOEKTYBaHHS MOJIeNIel 3acC001B TEXHOJOTTYHOTO OCHAII[EHHSI.

HeoOxinnuii 06csir BMiHb /11 0/1ep>KaHHs MO3UTHUBHOI OLIHKM

- [IpaBubHO BUOMpPATH METOJI MOJICITFOBAHHSI TIPOIIECIB BUTOTOBJICHHS JIETANCH, y TOMY YUCII 3
nucra, npoduri, TpyO, mmT, HamiBhaOpUKaATIB, MOHOJITHUX 00 €MHHX 3aroTiBOK B 3aJIEKHOCTI BiJl
KOHCTPYKTUBHO-TEXHOJIOTTYHUX OCOOJIIMBOCTEH, yMOB BUPOOHHUIITBA Ta EKOHOMIYHUX MTOKAa3HHUKIB;

- Ha OCHOBI KOMIT'IOTEPHOTO MOJIETIOBAHHS JOCHIKYBAaTH Ta IPOEKTYBaTH TEXHOJOTTYHI
MpoLecH, IHCTPYMEHTaJdbHI IITaMIM, OCHAIIeHHsS JJs BHUKOHAHHS OIepamii TeXmpoleciB Ta
po3paxyBaTy iX €eHeprocusIoBl NapaMeTpH 1 BU3HAUUTH NOTPIOHE yCTaTKyBaHHS;

- NP MOJICTIOBAHHI TMPOIECIB B MaKCUMaJIbHOMY 00Cs31 BUKOPHUCTOBYBATH CTaHIAPTH,
peKOMEeH 1allili, TOBIKH, PO3PaXyHKOBI MPOTPAMH Ta MOXKJIMBOCTI nepcoHanbHUX EOM;

- MPaBWJILHO BUOUPATH METOIU JOCIIHKEHb Ta BUPOOICHHS JETaNICH B 3JIEKHOCTI BiJl yMOB
BUPOOHUIITBA 1 KOHCTPYKIIIi AeTaTi;

— Ha OCHOBI KOMIT'IOTEPHOTO MOJICTIOBAaHHS MPOEKTYBATH 3aCOOM TEXHOJOTIYHOTO OCHAIICHHS 3
ypaxyBaHHSM TEXHIYHUX BUMOT JI0 JIETaJll Ta BAPOOHUYNX YMOB;

- MPOEKTYBaTH MOJEI1 TEXHOJIOTIYHHUX IMPOIIECIB, IHCTPYMEHTAIIbHUX IITAMITIB, OCHAIEHHS IS
BUKOHAHHS OTepalliif TEeXIPOIECIB Ta po3paxyBaTu MapaMeTpy 1 BUBHAYUTH MOTPIOHE YCTATKyBaHHS;
- IpU MOJICNIIOBaHHI B MaKCHMallbHOMY O0Cs31 BUKOPHUCTOBYBAaTH CTaHAAPTH, PEKOMEHIAIlIi,
JOBIJIKH, PO3PAaXyHKOB1 MPOrpaMu Ta MOXKJIMBOCTI iepcoHanbHuX EOM;

- BU3HAUUTU CKJIAJ TEXHIYHUX BHUMOT, IO JI0O MOJEJNEH 3aroTiBOK, K BUPOOJISIOTHCS IS
netaneit AT 3 nmucrta, npodinis, TpyO, mIuT, HaniB(paOpUKaTiB, MOHOJITHUX 00’ €EMHHUX 3arOTIBOK;

- MPaBWJIbHO BUOHMpPATH MOJIENI 3aroTOBKM B 3aJIEKHOCTI BiJl yYMOB BHUPOOHHUIITBA 1
KOHCTPYKIIT JeTani;

— TPOEKTYBaTH MOJEII TEXHOJOTTYHOIO OCHAIIEHHS 3 ypaxyBaHHSAM TE€XHIYHHX BUMOT JI0 JEeTalli Ta
BUPOOHUYHX YMOB.

12.3 Kpurepii ouinroBanus po6oTH aciipaHnta IpOTATOM CEMECTPY

3agoBinbHo (60-74). Matu MiHiMYM 3HaHb Ta yMiHb. BiampairoBatu Ta 3aXMCTUTH BCi 1aOOpaTOpHIi
poOoTH Ta noMainHi 3aBJaHHS. BMITM camoOCTiiiHO JaBaTH XapakTepUCTUKY OCHOBHOMY CKIaTy
Mojiellell CydaCHHX TEXHOJIOTIYHUX CIOCOOIB BUTOTOBJIECHHS JeTaieil. BmiTh ckimagatu TexHIUHY
JOKYMEHTAI[II0 Ha IPUCTOCYBaHHS 111 00poOKH Ta 30MpaHHs BUPOOIB.

Joope (75 - 89). TeBepmo 3HATH MIHIMYM 3HaHb, BHKOHATH Yci 3aBaaHHs. [loka3atu BMiHHS
BUKOHYBaTH Ta 3aXWIIAaTH BCl OCHOBHI THUNU MoJeleid B OOyMOBIEHHI BHKIIagaueM CTPOK 3
OOIpyHTYBaHHSIM pillIeHb Ta 3aXOMiB, SKi 3aIPONOHOBaHO y poOoTax. BMiTH mpoexkTyBaTH Mojeni
00€KTIB Ta TEXHOJOTTYHOTO OCHAIICHHS 3 YPaxXyBaHHSIM TEXHIYHUX BUMOT O JETalli Ta BUPOOHUUNX



yMOB. BMiTH mpaBuibHO BHOMpaTH CHOCOOM TPOEKTYBaHHS MOJENCH B 3aJ€KHOCTI BiI yMOB
BUPOOHUIITBA 1 KOHCTPYKIIIT JeTaIi.

Binminno (90 - 100). IloBHO 3HATH OCHOBHIM Ta JOJAaTKOBHI Marepian. 3HATH yCi TEMHU.
OpienTyBatucss y TiApydYHUKAaxX Ta TMOCIOHMKAX. JIOCKOHAJIBHO 3HATH YyCi TEXHOJIOTil, sIKi
BUKOPUCTOBYIOTBCSI TIpu TipoekTyBaHHI Mozeineid AKT. BMitn BUKOPHUCTOBYBAaTH CKIIaJ CTaHIAPTIB,
JOBIIHUKIB 1 METOJMYHOI JIiTEpaTypH, IO PETJIAMEHTYIOTH MPOEKTYBaHHS MOJENEH TEeXIpOIIECiB,
IHCTpYMEHTY, IITaMITiB Ta mia0ip o0ia HaHHS.

IIIkana ouiHOBaHHA: 0aJbHA | TPaAMUiHHA

Cyma Garis OHiHKi 3a TpaJ:"[I/II_[iI‘/JI.HOIO [IKAJIOO .
[cnut, nudepenniioBaHuii 3a11K 3anik
90 - 100 Bigminno
75-89 JHoOpe 3apaxoBaHO
60 — 74 3a10B1IbHO
0-59 He3anosinpHO He 3apaxoBano
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9. Mepexesa Bepcis sxypHaiy "CAIIP u rpaduka: www.sapr.ru/
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