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1. Onuc HABYAJIBLHOI JMCIMILIIHHA

. ["anmy3p 3HaHB, CHEIIATBHICTS, XapakTepucTuka
HaiimenyBaHHs . . B :
OCBITHS IpOTrpama, piBeHb HABYAIBHOI TUCITUTLTIHH
MOKa3HUKA L
BUIIIOi OCBITH (Oenna ¢hopma naguanms)
KinbkicTh Bubipkosa

I'any3b 3HaHb

KpeIuTIiB — 7 - - -
pea 13 «MexaH14Ha 1HXXEHEPIsI»

Kinbkicts MomymiB — 2 (wndp | nafivenypan) HaBuaabHuii pik
KinpkicTh 3MICTOBHUX
. 2020/2021
MOJTYJIIB — . .
CneniajapHicTh
[HauBinYyanbHe 132 "Marepiasio3HaBCTBO" CemecTtp
3aBJIaHHA (xox i HaliMeHyBaHHs1)
(na3Ba) .
2-"
3aranbHa KUTBKICTh OcCBiTHBO-HAYKOBA .
roau — 80/210 nporpama Jlexuii
"Marepiano3HaBcTBO"
(HaliMeHyBaHHS) 48 TOIH
IpakTu4Hi,
0 ok
PiBeHb BHIIIOT OCBiTH: CEMIHAPCRKI

KinpKicTh THKHEBUX 32 roauH

.o ok
TOJMH JISl ICHHO] TpeTiit (OCBiTHBO-HAYKOBHiY) JlaGoparopni
dbopMu HaBUAHHS: TOJVH
ayJIUTOPHUX — 5 CamocTiiiHa po0doTa
CaMOCTINHOI poOOTH 130 roauH

CTyJcHTa — 6.8
Bua koHTpoOSIIO

MOJYJIbHUWA KOHTPOJIb,
Judepeniiitnuii 3amik

CniBBiTHOLIEHHS KUTBKOCTI TOJIMH ayIMTOPHUX 3aHATh JI0 CAMOCTIHHOT pOOOTH CTAaHOBUTH:
80/110=0,72

* .
AyIUTOpHE HaBaHTaKEHHS MO)Ke OyTH 3MeHIleHe a0o 30UIbllIeHe Ha OJIHY TOJMHY 3aJIEKHO
BiJ] pO3KJIaly 3aHSTh.



2. MeTa Ta 3aBJAaHHSA HABYAJbHOI JUCIHILIIHA

MeTa BUBYCHHS . HaJaHHS 3HAHb [IPO CYTHICTh MOJIEJIEH TEXHOJOTTYHUX TPOIIECIB BUTOTOBJICHHS
JeTaneil Jitaka Ta BEPTOJBOTY; MPO CHUCTEMHI MIAXOMW IHTETPOBAHOI KOMILIEKCHOI TEXHOJOTI{
CKJIAJIaHHS JIITAKiB Ta BEPTONBOTIB; ()OpMyBaHHS HABUKIB PO3PAaXyHKy OCHOBHHX HapaMETpiB LUX
IpoIeciB BUTOTOBIICHHS JeTalleil Ta CKIaJaHHA THUIIOBMX KOHCTPYKLiA Ha 0a3i BUKOPUCTaHHS
MOJICTIOBAaHHS, HABUYaHHS METOJAaM palliOHATBHOTO MPOCKTYBAaHHS TEXHOJOTIH Ta 3aco0iB
TEXHOJIOTTYHOTO OCHAIICHHS; 3aCBOEHHS METOJIB JOCIIKCHb THUIIOBHUX OIEpaliil 3 BUKOPHCTAHHIM
KOMII FOTEPHOTO MOJICITIOBAHHS.

3aBaaHHs. OnepxanHs 3HaHb Ta HABMKIB JOCITIUKEHb 3 BUKOPUCTAHHSAM MOJIETIOBAHHAM Ta
KOMIT FOTEPHOTO aHali3y TEXHOJOTTYHUX TPOIECIB 1 CIOCO0IB BUPOOHUIITBA JCTalIed 3 JIMCTOBHUX
MarepiaiiB, npoduIiB 1 TPyO pO3MOAUIPYMMH Ta (POPMO3MIHIOBATLHUMH OTEPAIlISIMH, a TaKOX
crenianpHi crnocodbu (opMmyBaHHS JeTajeld, HanpsMKHU IHTEHCH]IKAIli ICHYIOUMX TEXHOJIOTTYHUX
MPOIIECIB; CyYacHI METOJM Ta 3aCO0M TEXHOJOTIYHOTO OCHAIIEHHS IJIsi BUTOTOBIICHHS netanet AT
3aroTiBeJIbHO-IITAMITYBAILHUMU  POOOTaMHU; TEXHOJOTIYHOTO OCHAIEHHS Ui BUTOTOBJIEHHS
MOHOJIITHUX JleTajleil JiiTaka Ta BEPTOJIbOTY PO3MIPHOIO O0OpOOKOI PpI3aHHSIM 3 BUIAJICHHSIM
MIPHUITYCKY.

3rilHO 3 BUMOTaMHU OCBITHBO-TIPOQECIHHOT MpOrpaMH acHipaHTH MOBHHHI JOCSATTH TaKUX

KOMIIETEHTHOCTEH:

3aranbHUMHU:
3KO01. 3naTHICTh 10 aOCTPAKTHOTO MHUCJICHHS, aHATI3Y Ta CHHTE3Y
3K02. 3naTHiCTh 10 MOIIYKY, 00OpoOIeHHS Ta aHaJI3y iH(OpMAIlii 3 pI3HUX HKEPE.
3K04. 3naTHicTh po3pO0IIATH MPOEKTH Ta YIPABIISATH HUMHU.

daxoBumu:

CKO1. 3pgaTHICTP BUKOHYBaTH OpPHTIiHAJIBHI JOCTIKEHHS, JOCSITaTd HAYKOBHX pe3yJbTaTiB, SKi
CTBOPIOIOTH HOBI 3HaHHS Yy rajy3i Marepialo3HaBCTBa Ta JOTHYHUX O HHOTO MDKAMCHUMILTIHAPHUX
HampsiMax 1 MOXyTb OyTH OITyOJIIKOBaHI y MPOBIIHMX HAYKOBHUX BUIAHHSIX 3 MarTepialo3HABCTBA Ta
CYMDKHHX Taly3ei.

CKO2. 3paTHICTh YCHO 1 MMCHMOBO MPE3CHTYBATU Ta OOTOBOPIOBATH PE3YNIbTAaTH HAYKOBUX JOCIHIIKEHb
Ta/ab0 THHOBAIIMHUX PO3POOOK YKPATHCHKOIO Ta 1HO3EMHOKO MOBAMH, ITMOOKE PO3YMIHHSI 1HITOMOBHHUX
HAYKOBHX TEKCTIB 32 HAIPSIMOM JIOCII/DKEHb.

CKOS5. 3patHicTh BUSBJISATH, CTaBUTH Ta BHPINIYBAaTH MPOOIEMHU JOCIHIAHUIIBKOTO XapakTepy,
OOrpyHTOBaHO 3MAIMCHIOBAaTH BHUOIpP TEXHOJOTIi BHUTOTOBJCHHS, OOpPOOJEHHS, BUIPOOYBaHHS
MatepiaiiB 1 BUpPOOIB Uil KOHKPETHHX YMOB €KCIUTyaTallii, OLIHIOBaTH Ta 3a0e3ledyyBaTd SKIiCTb
BUKOHYBAHHX JOCTIIKEHb.

CKO09. 3patHicTh 10 TPOIYKYBaHHS HOBUX 1€l 1 PO3B’s3aHHS KOMIUIEKCHUX MPOOJIeM HayKOBOTO
M3HAHHA, a TAKOX J0 3aCTOCYBaHHS CY4aCHHUX METOJOJIOTI, METOIB Ta IHCTPYMEHTIB MeJaroriyHoi
Ta HAyKOBOI IiSJIbHOCTI B MAaTEpPiallo3HABCTBI Ta IHIIUX TEXHIYHUX HayKax.

IIporpamui pe3yibTaTH HABYAHHSA:

[TPHO1. Matu mepenoBi KOHIIENITyalbHI Ta METOJOJIOTIUHI 3HAHHS 3 MaTepiaJo3HABCTBA 1 Ha MEXi
MpeIMETHUX Tany3ed, a TakoXX IOCTIMHWIbKI HAaBUYKH, IOCTATHI AN TPOBEICHHS HAYKOBHUX 1
MPUKIATHUX AOCTIKEHb HAa PiBHI OCTaHHIX CBITOBUX JOCATHEHBb 3 BIAMOBITHOI Tany3i, OTPHUMaHHS
HOBHUX 3HaHb Ta/a00 311HiCHEHHS IHHOBAIIIH.

[IPHO2. BinpHO mpe3eHTyBaTH Ta o0OroBoproBath 3 (axiBUsAMU 1 He(daxiBISIMH pe3ylbTaTh
JOCTiPKeHb, HAYKOBI Ta MPUKIAAHI TpoOJieMH Marepiaio3HABCTBA JCPKABHOK Ta IHO3EMHOIO
MOBaMH, KBaJTi(piKOBaHO BiOOpaxkaTu pe3yinbTaTh JOCIIKEHb Y HAYKOBUX MYOJIKaIIAX Y MPOBITHUX
MDKHApOJHUX HAYKOBHUX BUIAHHSX.



[TPHO3. ®opmynoBatu 1 MepeBipsATH TiMOTE3W; BUKOPHCTOBYBATH Il OOIPYHTYBaHHS BHCHOBKIB
HAJICKHI JTIOKA3H, 30KpEeMa, pe3yJbTaTH TEOPETUYHOTO aHai3y, KCIEPUMEHTAIbHUX IOCHTIIKEHb 1
MaTEMaTUYHOTO Ta/ab0 KOMIT IOTEPHOTO MOJICITIOBAHHS, HAsIBHI JIITEpaTypHI aHi.

[TPHO4. Po3po6masiTi Ta HOCHIIKYBaTH KOHIENTYalbHI, MATEMaTHYHI 1 KOMIT FOTepHI MOJIeJIi IPOLIeCiB
i cucreMm, e(pEKTHBHO BHUKOPHUCTOBYBATHM iX /I OTPUMAHHS HOBHX 3HaHb Ta/ab0 CTBOpPEHHS
IHHOBALIITHUX MPOJYKTIB y MaTePialO3HABCTBI Ta JOTUYHUX MDKIUCIHMILTIHAPHUX HAMpsiMax.

[TPHOS. IlmanyBaTH 1 BHKOHYBAaTH eKCIIEPHMEHTAIbHI Ta/ab0 TEOPETHYHI JOCTIDKEHHS 3
MaTepialo3HABCTBA Ta JOTHYHUX MDKAMCHUIUTIHADHUX HAMpsMIiB 3 BUKOPUCTAHHSIM CYYaCHHUX
IHCTpYMEHTIB, KPUTHYHO aHAII3yBaTH pe3yAbTaTH BIIACHUX JOCIHHKEHb 1 pE3ylbTaTH IHIINX
JOCITITHUKIB Y KOHTEKCTI YChOTO KOMIUIEKCY Cy4aCHHUX 3HAHB 1010 TOCIIHKYBAaHOT TPOOIEMH.
[IPHO06. YMiTi 3acTOCOBYBaTM CydYacH1 IHCTPYMEHTH 1 TEXHOJIOTIi MOIIyKYy, OOpOOJIEHHS Ta aHali3y
1H(opMaIlii, 30KkpeMa, CTaTUCTUYHI METOJIM aHaI3y JaHUX BEJIMKOIo 00Csry Ta/abo CKJIaJHO1 CTPYKTYpPH,
crienianizoBadi 0a3u JaHUX Ta IHPOPMAIIHiHI CUCTEMHU.

[TPHO7. Po3pobinsatu Ta peani3oByBaTH HayKOBI Ta/ab0 IHHOBAIIMHI 1H)KEHEPH1 MPOEKTH, SKI AI0Th
MO>KJIUBICTh [IE€PEOCMUCITIUTH HasiBHE Ta CTBOPUTHU HOBE LILUTICHE 3HAHHS Ta/a00 MpodeciiiHy NpaKkTUKY
1 po3B’si3yBaTU 3HAYyIlll HAyKOBI Ta TEXHOJIOTIYHI IMpoOJeMH MarepiajJo3HaBCTBA 3 JOTPUMAHHAM
HOPM aKaJeMIYHOI €THKM 1 BpaxXyBaHHSM COLIAJIbHUX, €KOHOMIUHUX, E€KOJIOTIYHUX Ta IPaBOBHUX
aCTEeKTIB.

[TPHOS8. Po3ymirtu 3arajibHi NIPUHIUIN T4 METOAU TEXHIYHUX HAYK, a TAKOXK METOJO0JIOTII0 HAYKOBUX
JOCTI/I)KEHb, 3aCTOCYBATH 1X Y BIACHUX JOCITIDKEHHIX y cdepl MaTepiao3HaBCTBA Ta y BUKJIAJAIbKIN
MIPaKTHILL.

[IPHO09. BuBuaTh, y3arajibHIOBaTH Ta BIPOBA[)KYBaTH B HaBUaJIbHUM Mpolec 1HHOBAIi
MaTepiajJo3HaBCTBA Ta IHIINX TEXHIYHUX HaYK.

[TPH10. 3mificHIOBaTH MONIYK Ta KPUTHYHHH aHai3 iHdopMaIlii, KOHIENTyali3aIlil0 Ta peari3alliro
HayKOBHX ITPOCKTIB 3 MaTePiaJ0O3HABCTRA.

[TPH12. 3natk cy4acHi MiAXOJu Ta 3acOO0M MOJIEIIOBAHHS JOCIDKYBAaHUX OO0’ €KTIB Ta MPOIIECIB
YOpaBIiHHSA, B TOMY YHCI1 B a€POKOCMIUHIA Taly3i, BMITH CTBOPIOBAaTH HOBI, BIIOCKOHAJTIOBATH Ta
PO3BUBATH METOJM MAaTEMaTHYHOIO 1 KOMIT IOTEPHOTO MOJAEIIOBAHHS CKJIQAHUX CHCTEM, ONTUMI3aLlii
Ta MPUUAHATTSA PIIICHb

I[TPH13. 3Hatu cy4acHi METOJM BEJCHHS HAyKOBO-AOCTIIHUX poOiT, iHGOpPMAIliifHI TEXHOJOTII,

METO/IU €KCIIEPUMEHTYBAHHS, 1[0 3aCTOCOBYIOTHCS B JIOCITIAHUIIBKIA MPAKTHIILI.

BuBuenHs kypcy «MaremMaTHyHe MOJCIIOBAHHS 3BapIOBAIBHHUX Ta CIOPIIHEHHSIX
TEXHOJIOT1i» 0a3y€eThCsl Ha 3aralbHUX 3HAHHIX 3 JUCHUILTiHU «IT B TpakTHili HaAyKOBUX
JOCTiKeHb», «OCHOBH METOJIOJIOTIT HAYKOBUX MOCITI/DKCHB» Ta € 0a3010 JUIs HalUCaHHS
HayKOBOi poOOTH.

3. IIporpama HaBYAJBHOI JUCHUILIIHA

Monayas 1.
Tema 1. IloHATTS TpPO TEXHOJOTIYHI CHUCTEMH, IO MAaKTh CKJIQJHY CTPYKTYpHO-
byHKIIOHAIBHY opraHi3aiito. [IoHSTTS PO MOIETIOBaHHS.
Tema 2. Ominka aJeKBAaTHOCTI MOJEJI - BIIMOBIAHICTE CKOHCTPYHOBAHOTO (HOPMaIbHOTO
OMHCY peaNbHOro 00'ekTy 1 CcHOpPMYIHOBAHMM NPUITYIICHHSAM 3 YypaxyBaHHAM Il
JOCITIJKSHHS.
Tema 3. AHaIITHYHI 1 CHCTEMHI MaTEMaTUYH1 MOIEIII.
Kpurepii o1iHKH aqeKBaTHOCTI MaTEMaTHUYHHUX MOJICIICH.
HecynepeunuBicTb, 9y TIHMBICTh, peaTiCTUYHICTb.
Tema 4. 3arajpHi BUMOTH O MAaTEMAaTHYHUX MOJIEIEH.
Tema 5. Bunu mozeneii: neTepMiHOBaHI 1 CTOXaCTUYHI, CTaTHYHI 1 TUHAMIuH1, Oe3MepepBHi 1
IMCKPETHI, aHamiTH4Hi, Qi3u4Hi, iHpOpMaIHiiHI Ta iH.



Tema 6. OcHOBHI (paKTOpH B TEXHOJOTIYHUX JTOCIIHKCHHSIX

(dakTopu, SIKI HE JOMYCKAIOTh MLUIECTIPIMOBAHOI 3MIHM iX B XOJl JOCHIKCHHS (CKIa,

CTPYKTypa Matepiainy 1 T.IL.);

KEpOBaHI YMHHHUKH, 3a JIOMOMOIOI0 SIKUX peali3yeTbCcsl 3ajaHl yMOBH poOOTH o00'eKTa

(xapakTepuCTHKHU OONaHAHHA 1 T.11.);

HEKOHTPOJIbOBaHI BXIJHI a00 He3anexHl (AKTOpH, IO XapaKTEepHU3yIOTh 104Ul Ha O0'€KT

o0ypeHHSI.

Tema 7. Iligxoau npu MoJIeIOBaHH1 MPOIIECIB Y Yaci;

MOJICJIIOBAHHSI B CTalllOHAPHOMY PEXHUMI, TOOTO MPOIEC PO3IIISIAAETHCS B MEBHUW MOMEHT

qacy;

MOJIETIIOBAHHSI B JAMHAMIYHOMY pE€XHMIi, TOOTO MpPOLEC PO3IISAAETHCA JESIKOMY YaCOBOMY

1HTEpBaI;

MOJICJIFOBAHHSI B IHTETPOBAHOMY PEKHMI: BKIIIOUA€E B ceOe 00MABA BUILIE OMUCAHUX PEKUMY.
Moay/ibHUI KOHTPOJIb

Monyas 2.

Tema 1. Bipryanbni moneni. Cras, mofis i 00'eKT, Cy0'€KT MOJICTIOBaHHS.

Tema 2. Mikpo, Makpo 1 Mera piBHI MOJICITFOBAHHS.

Tema 3. Tlousarts npo mepexi [lerpi.

Tema 4. Komn'torepre npoexktyBaHHs. OcOOIUBOCTI.

Tema 5. ETanu KOMITIOTEpHOTO MPOCKTYBaHHS:

BU3HAYCHHSI 00'€KTa - BCTAHOBJICHHS MEX 1 OOMEXeHb €(QEeKTHBHOCTI (yHKIIIOHYBaHHS
00'exTa;

noOyzoBa MoOJell - Tepexia Bi pealbHOro o0'ekTa g0 HWOro abCTPaKTHOTO OIMUCY Ha
MaTeMaTH4YHii MOBi (ab0 criemiani3oBaHii MOBI CEpeIOBUIIA MOJICITFOBAHHS);

CTpaTeriyHe MjaHyBaHHS - MJIAHYBaHHS OOYMCITIOBAILHOTO €KCIIEPUMEHTY;

pO3poOKa MOJIEIIOI0YOr0 aNroOpuTMy (MpU BUKOPUCTaHHI «TOTOBOD» 1HCTPYMEHTAJIHLHOTO
CEpe/IOBUINIA MOJICTIOBAHHS JaHUM eral MOXe Mojsiratu y BuOopi abo HamamTyBaHHS
BOY/IOBaHUX aJITOPUTMIB);

HiArOTOBKA JaHHHUX;

OIlIHKAa aJeKBATHOCTI MoOfedi (TECTOBI EKCIEpPHUMEHTH 1 3iCTaBJCHHS iX pe3yJbTaTiB 3
BIJIOMUMH peaJbHUMH JTaHUMH ),

TaKTHYHE IUIAHYBAaHHS - BHU3HAYEHHS CIOCOOY TPOBEJCHHS KOXHOI cepii BUIPOOYBaHb,
nepen0ayeHnX IIAaHOM E€KCIIEPUMEHTY;

EKCIIEPUMEHTYBAHHS - TPOIEC 3MIMCHEHHS IMITallll 3 METOI0 OTPUMAaHHS «HOBHX» JAaHUX 1
aHaJi3y 9yTIUBOCTI;

IHTepIpeTallis - Mmooy I0Ba BUCHOBKIB Ha OCHOBI JJaHUX, OTPUMAaHUX IIJITXOM IMITaIIii;
MPAKTUYHE BUKOPUCTAHHS PE3YJIbTATIB MOJICITIOBAHHS.

Tema 6. OcHoBHi xapakTepuctuku cuctemu ANSY'S.

Tema 7. Ilpukmamu BukopuctanHs ANSYS mis mopenroBaHHS 00’€KTIB Ta TIPOIECIB
TEXHOJIOTIYHUX CHUCTEM.

MonyabHUI KOHTPOJIb



4. CTpyKTYypa HAaBYAJIbHOI JUCUUILIIHU

KinpkicTh roaun
HasBa 3micTOBHOTO MOJYJIs 1 TEM Ycboro YV ToMy umcIi
1 i n1a0. C. p.
1 2 3 4 5) 6
Moayas 1
Tewma 1. TToHSTTS PO TEXHOJIOTIUHI 12 2 2 - 8
cucreMu. [TOHSATTS IPO MOJICITFOBAHHS.
Tema 2. Owinka aieKBaTHOCTI MOJENTI. 17 2 2 8
Tema 3. Awnamitmuni i1 cucremui | 18 6 2 10
MaTeMaTH4H1 MOJIENI.
Kpurepii OIIHKH aJeKBaTHOCTI
MaTeMaTHIHUX MOJIEIICH.
Tema 4. 3aranbHi BUMOTH 10 14 4 2 8
MaTeMaTHYHHUX MOJIEIIEH.
Tema 5. Bumn monenei. 14 4 2 8
Tema 6. OcHoBHI (akTOpH B 12 2 2 8
TEXHOJIOTTIHUX TOCITIHKEHHSX.
Tewma 7. Iligxoau mpu MoJIeTIOBaHH1 16 4 2 10
MPOLIECIB Y Yaci.
MoayJibHUI KOHTPOJIb 2 2
Pazom 3a Mmogynem 1 100 24 16 - 60
Monayas 2.
Tema 1. Bipryansui mozeni. CraH, 14 2 2 10
1oiist 1 00'€KT, Cy0'€KT MOJICITIOBaHHS.
Tema 2. Mikpo, makpo 1 Merapisui | 14 2 2 10
MO/ICJTFOBAHHSI.
Tema 3. IousTrs po mepexi [eTpi. 14 2 2 10
Tema 4. KoMm'toTepHe IPOEKTYBAHHS. 14 2 2 10
Tema 5. Eranm  xomn'torepuoro | 14 2 2 10
MIPOCKTYBAHHSI.
Tema 6. OCHOBHI XapaKTEpPUCTUKU 16 4 2 10
cuctemu ANSYS.
Tema 7. Ilpukiaau BAKOPHUCTAHHS 16 4 2 - 10
ANSYS.
MoayJbHHI KOHTPOJIb 2 2
Pazom 3a Mmogynem 2 110 24 16 - 70
[HauBiTyanpHE 3aBIaHHS - - - - -
KonTpoabHuii 3axia
Yceboro roaus | 210 48 32 - 130




5. Temu ceMiHAPCHKHX 3aHATH

No KipkicTn
Hazpa Temn
/o TOJIUH
1 R R
Pa3zom
6. TeMu NpaKTUYHUX 3AHATH
Ne KinpkicTs
Ha3zBa Temu
/1 TOJINH
1 | IToHSTTS PO MOIEITIOBAHHS. 2
2 | Kpurepii o11iHKM a/IeKBaTHOCTI MaTEMAaTUYHUX MOJIENIEH. 2
3 3arajabHi BAMOTH JI0 MAaTEMaTUYHUX MOEIEH. 2
4 | Bugu mojenei. 2
5 | OcHOBHI GpaKkTOpPH B TEXHOJOTTIYHUX JTOCITIHKEHHSX. 2
6 | [lizxoam mpu MOJEIIOBaHHI MIPOIIECIB Y Yaci. 2
7 Cran, momist 1 00'ekT, Cy0'eKT MOIETIOBaHHS. 2
8 | PiBHi MOzemrOBaHHS. 2
9 MogentoBanus y mepexkax [letpi. 2
10 | Komn'otepre mpoexTyBaHHs. Moro 0coGmHBOCTi. 2
11 | Etanu koMn'toT€pHOTO MPOEKTYBAHHS. 2
12 | OcHoBHi xapakTepucTuku cucreMu ANSY'S. 5
13 | Oco6mmBocti Bukopuctanus ANSYS. 5
Pazom 34
7. Temn 1abOpATOPHUX 3aAHATH
No KinpkicTh
Hazpa temn
/1 TOIUH
1 He nmepen6aueno
2
Pazom
8. CamocrTiiina podora
Ne KigpkicTh
Hazpa temu
n/m TOJIMH
1
2
Paszom

9. InguBixyaabHi 3aBIaHHA

He neped&weHo HAae4ajilbHUM NJi1AHOM.

10. MeToay HABYAHHSA




Jlekuii € iHpOpMAaIiiHO-CIOBECHUMH 3 BHUKOPHUCTaHHAM €JIEKTPOHHHUX JUIAKTHUYHHX
JIEMOHCTpAIIHUX MaTepianiB (mpe3eHTaiif). 3acCTOCOBYIOThCA Ha JIEKLIl Taki METOIH, SK Oeciga Ta
eBpUCTHYHA Oecifa, Mig Yac SKUX BHUKOPUCTOBYETHCS UITKA CHUCTEMa, 3a3Aajeriib BHU3HAUYEHHX
3alUTaHb, SIKIi CIPHUSIOTH AaKTUBHOMY 3aCBOEHHIO acMipaHTaMH CHUCTEMH (DAaKTiB, HOBUX IOHSTH Ta
3aKOHOMIPHOCTEH.

IlinroroBka 10 Jekmii nependavae oOMpaIOBaHHS Marepialy IOINEpPeaHbol JIeKIii 3a
KOHCIIEKTOM, MiAPYYHUKOM [1, 2], CHCTEMOIO AUCTAHIIIHHOTO HaBYaHH: [9].

IpakTnyni 3aHATTS TOYMHAIOTBCS 3 TIOSCHEHHS 3 BHUKOPHUCTAaHHSAM EJIEKTPOHHHX
IUIAKTHYHUX JIEMOHCTpALIfHUX MaTepianiB (mpe3enranii). [lami BUKOHYIOTBCS TPEHYBaJbHI BIIPABH
3a MeBHUM 3pa3koM. OO0B’A3KOBUM €JIEMEHTOM MPAKTUYHOTO 3aHATTS € rpadidHa podoTa.

IMinroroBka 10 MPaKTHYHUX 3aHATH Tependaydac ONpPAIIOBAHHS JIEKIIHHOTO MaTepialy Ta
BUKOHAHHS TECTY Ul CAMOKOHTPOJTIO.

OnpauroBaHHsl po3AifliB NMporpamMm, sKi HE PO3IJISAAIOTHCS MiJ Yac JIeKIid, nependadae
MIATOTOBKY  aclipaHTaMM  KOHCHEKTY  BIANOBIIHUX  TeMaTMYHUX  nOuTaHb. [lnsg  mporo
BUKOPHCTOBYIOThCS MiZpy4yHuKu [3, 4, 5], Mepexesi inTepHeT-pecypen [ 8, 9].

IlinroroBka 10 MOIYJBHOr0 KOHTPOJIO Tiependavdac OMpaIOBaHHS TEOPETUYHHX IHUTAHb,
HepetiK SIKMX PO3MIIICHUI Ta BAKOHAHHS TECTIB JIJIsl CAMOKOHTPOJIIO B METOIMYHUX MaTepiaiax [1].

11. MeToau KOHTPOJIIO

MoaynbHHN KOHTPOJIb, 1ICTTHT.

12. KpuTepii oniHIOBaHHSI Ta po3mojij 0aJiB, siki OTPUMYIOTh acIipaHTH

12.1. Po3mosin 6aiiB, ki OTPUMYIOTh CTYyI€HTH (KUIBKICHI KpUTEPIi OI[IHFOBAHHS)

Cki1a10B1 HaBYIEHOT Bamnu 3a onHe 3aHgTTS KinbkicTh 3ansaTh | CyMapHa KUIbKICTh
poboTu (3aBIaHHA) (3aB/aHp) OastiB

3micToBHUMIT MOaYJIb 1

Po6GoTa Ha Jekmigx 0...1 5 0...5

BuxonaHHs 1 3aXUCT 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

BuxonanHs i 3aXucT 0..5 4 0...20

MPAKTUYHUX POOIT

MonynbHUN KOHTPOJIb 0...25 1 0...25

Ycboro 3a cemecTp 0...100

CemecTpoBuif KOHTpOJb (iCHIUT/3aliK) MPOBOAMUTBHCS Yy pa3i BIAMOBHM acmipaHTa Big OaiiB
MOTOYHOTO TECTYBAaHHS M 3a HasBHOCTI JIOMYCKY 10 icnuTy/3aiiky. I1ig yac ckiagaHHs ceMecTpoBOro
iCIUTY/3alliKy acIlipaHT Ma€ MOKJIMBICTb OTpUMaTH MakcuMyM 100 Gais.

biner ans icnuTy/3aiiKy CKIaJaeThes 3 TPhOX MUTAaHb, MAaKCUMaJIbHA KUIBKICTh OaliB 3a mepiie
nutanHs -50 GaniB, apyre -30 6aniB, Tpete -20 6aniB (cyma — 100 6aiis).

12.2. SIxicHi KpUTEPii OL[IHIOBAHHS



HeoOxinHuii 06cAr 3HaHb I 0JleP>KAHHS MO3UTUBHOI OI[iHKH:

- OCHOBHI METO/IM AOCIHIKEHb 3 BAKOPHUCTAHHAM MAaTeMAaTUYHUX MOJICIICH

— BHJIM MaTeMaTHYHUX Ta IHIIUX MOJIENEH, M0 MaloTh OyTH BUKOPUCTAHI ISl JOCIIIKEHb
TEXHOJIOTIYHUX MPOIECIB Ta 00’ €KTIB;

- KOHCTPYKTUBHI OCOOJIMBOCTI MPOEKTYBaHHS MOJEJeH IHCTpyMEHTa 1 INTaMIliB JUIs
BHKOHAHHS BiJIIIOBIIHUX TEXHOJOTIYHHUX OTEpaIliid Ta miaodip oOiaHaHHS;

— MPUHIMIK KIacuQikamii Mojeneld BUPOOHHUIITBA MOHOJITHUX JeTalied 3 BUIAJICHHIM
MIPUITYCKY;

- CTPYKTYpPY MOJENEH TEeXHOJOTTYHOTO MPOLEeCy po3MipHOT 0OpOOKH pi3aHHSM 1 MOCIIAOBHICTb
JI0T0 NMPOEKTYBaHH;

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

- MpaBUJIa MPOEKTYBAHHS MOJIeNel 3acC001B TEXHOJOTTYHOTO OCHAII[EHHSI.

HeoOxinnuii 06csir BMiHb /11 0/1ePKaHHA MO3UTHBHOI OLIHKHU:

- [IpaBunbHO BUOMpAaTH METOJ MOJIEIIOBAHHS MPOLECIB BUTOTOBJIEHHS JeTalell, y TOMY YuCil 3
nucra, npoduri, TpyO, KT, HamiBhaOpUKaATIB, MOHOJITHUX 00 €MHUX 3aroTIBOK B 3aJI€KHOCTI BiJ
KOHCTPYKTUBHO-TEXHOJIOTTYHUX OCOOJIIMBOCTEHN, yMOB BUPOOHHUIITBA Ta EKOHOMIUHUX OKa3HUKIB;

- Ha OCHOBI KOMIT'IOTEPHOTO MOJIETIOBAHHS JOCHIKYBATH Ta IPOEKTYBaTH TEXHOJOTITYHI
MpoLecH, IHCTPYMEHTaJdbHI IITaMIM, OCHAIIeHHA JJs BHUKOHAHHS OIepaliid TexXmpoleciB Ta
po3paxyBaTu iX €eHeprocuiIoBl HapaMeTpH 1 BU3HAUUTHU NOTPIOHE yCTaTKyBaHHS,

- P MOJIEIIOBAaHHI TMPOIECIB B MaKCHMaJbHOMY 00Cs31 BHUKOPHUCTOBYBAaTH CTaHAAPTH,
peKOMEeH 1allii, TOBIKH, PO3PaXyHKOBI MPOTPAMH Ta MOKJIMBOCTI nepcoHanbHUX EOM;

- MpaBUJIBHO BUOMPATH METOAU JIOCTIIKEHb Ta BUPOOJIEHHS AeTajeil B 3aJIe)KHOCTI BiJl YMOB
BHUPOOHUIITBA 1 KOHCTPYKIIIT JIeTaIi;

— Ha OCHOBI KOMIT'IOTEPHOTO MOJICTIOBaHHS TPOEKTYBAaTH 3aCOOM TEXHOJOTTYHOTO OCHAIICHHS 3
ypaxyBaHHSM TEXHIYHUX BUMOT JI0 JIETaJll Ta BAPOOHUYUX YMOB;

- MPOEKTYBaTH MOJEI1 TEXHOJIOTIYHHUX TMPOIIECIB, IHCTPYMEHTAIILHUX IITAMITIB, OCHAIEHHS IS
BUKOHAHHS OTIEPAIliid TEXIPOIIECIB Ta pO3paxyBaTH MapaMeTPH 1 BABHAYUTH MOTPIOHE yCTaTKyBaHHS;

- NPy MOJICJIFOBaHHI B MaKCHUMaJbHOMY O0Cs31 BUKOPHUCTOBYBAaTH CTaHIAPTH, PEKOMEHIAII,
JOBIJIKH, PO3PaxXyHKOBI1 IPOTpaMu Ta MOXJIMBOCTI nepcoHaibHuX EOM;

- BU3HAUUTU CKJIAJ TEXHIYHUX BHUMOT, IO JO MOJENEHl 3aroTiBOK, fKi BHUPOOJISIOTHCS IS
netaneir AT 3 nmucra, npodinis, TpyO, MIuT, HaniB(paOpUKaTiB, MOHOJITHUX 00’ €MHHUX 3arOTIBOK;

- MpaBWJILHO BHOWpATH MOJENI 3aroTOBKM B 3aJICKHOCTI Bl YMOB BHPOOHHIITBA 1
KOHCTPYKITIT ieTati;

— TPOEKTYBAaTU MOJEII TEXHOJOTTYHOIO OCHAIIEHHS 3 YpaxyBaHHSIM TEXHIYHUX BUMOT JI0 JeTalli Ta
BUPOOHUYHX YMOB.

12.3 Kpurepii ouinroBanHs po6oTH aciipanta IpOTATOM CEMECTPY

3anoBinibHo (60-74). Matu MiHIMyM 3HaHb Ta YMiHb. BimmpaifoBaTu Ta 3aXMCTUTH BCi JJabopaTopHi
poOoTH Ta noMaiHi 3aBJaHHS. BMITH caMOCTIHHO JaBaTH XapaKTEPUCTHKY OCHOBHOMY CKIaTy
Mojiellell Cy4aCHHX TEXHOJIOTIYHUX CIOCOOIB BUTOTOBJIECHHS JeTaneil. BmiTu ckimagatu TexHIUHY
JOKYMEHTAI[II0 Ha IPUCTOCYBaHHS 11l 0OpoOKH Ta 30MpaHHs BUPOOIB.

Joope (75 - 89). TBepmo 3HATH MiHIMyM 3HaHb, BHKOHAaTH yci 3aBaaHHs. [lokazaTu BMiHHS
BUKOHYBaTH Ta 3axWILAaTH BCl OCHOBHI THUIM Mojeded B OOYMOBIEHHMH BHKIagayeM CTPOK 3
OOIpyHTYBaHHSIM pillleHb Ta 3aXOMiB, SKi 3aIPONOHOBaHO y poOoTax. BMiTH mpoekTyBaTH Mojeni
OOEKTIB Ta TEXHOJIOTIYHOTO OCHAIICHHS 3 YPaxXyBaHHSAM TEXHIYHUX BUMOT J0 JIeTalli Ta BUPOOHUUYMX
yMOB. BMiTH mpaBUIbHO BHOMpaTH CIIOCOOM NPOEKTYBaHHS MOJENel B 3alie)KHOCTI Bl YMOB
BUPOOHMIITBA 1 KOHCTPYKILIT JeTai.



Binminno (90 - 100). IloBHO 3HATH OCHOBHIM Ta JIOJAaTKOBHH Marepiaj. 3HATH yCi TEMH.
OpieHtyBatHcs Yy NiApyYyHHKax Ta MoCiOHMKaX. JIOCKOHAJIBHO 3HATH YyCi TEXHOJOTril, sKi
BUKOPUCTOBYIOTbCSL TIpu npoekTyBaHHI Mozaeneid AKT. BMitu BUKOPUCTOBYBAaTH CKIIaJ CTaHIAPTIB,
JOBIIHUKIB 1 METOJMYHOI JIITEpaTypd, IO PErJaMEeHTYIOTh HMPOEKTYBAHHS MOJENEH TEeXIpOIIEciB,
IHCTpYMEHTY, IITaMITiB Ta Mia0ip oOJiagHaHHS.

IIIkana oniHIOBaHHA: 0aJbHA | TPaAMUiHHA

) OriHKa 3a TPaIUIIMHO IIKAJIOI0
Cyma GaniB — a § .
Icniut, nudepeHniiioBanuii 3aIiK 3anik
90 - 100 BiaminaO
75—-89 JHoOpe 3apaxoBaHO
60 — 74 3a10B1IBHO
0-59 He3anosiipHO He 3apaxoBano
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