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npotokon Ne BBig «31 » cepnHa 2023 p.

Bonogumup MEJIbHNK

3aBigyBay Katenpu - Oy OkcaHa MIKOCAHYNK
Q
Po6o4yy nporpamy 06roBopeHO Ta CXBa/JieHO Ha 3acijaHHi HayKOBO-MeTOAMYHO-pefaKLiiHOT pa-
AN HaBYaNbHO-HAYKOBOro AepoKOCMIYHOro (akynbTeTy, MpoToKon No Bif « »
Pb 2023 p.
Monosa HMPP KaTtepnHa BANTAJTAEBA

PiBeHb fOKYMeHTa - 36
MnaHoBUIA TepMiH MiX peBidiamu - 1pik
KOHTPONbHUIA NPUMIPHUK



1.
1.1

2.

2.1.
2.2.
2.3.
24.

3.
3.1

33

TTOSICHIOBAJIBLHA BATIHCK Q. eeveueeereneeerseeeeeesesosssesesssssesssssesssssosssssesssssassssssssse

. Micue, MeTa, 3aBJaHHS HABYATBHOT JIMCIIAIIIIIHI . . ...\ veustereeenseenneeaneeaneeenneeaneennnns
1.2.
1.3.
1.4

PesynbTaTi HaBUaHHS, SIKi JJa€ MOKJIMBICTh JOCSATTHA HABYAIbHA JUCIHHUILIIHA. .................
KoMrieTeHTHOCTI, 5Ki 1a€ MOMIIMBICTh 3100YTH HaBYATbHA JUCITUTUTIHA ...ccvvveeeevreeerennss
MIKAHCTIUTIIITHAPHIE 3B SIBKH ...vevveeeveenteenareenseeseessseesseessseenseessseesseesssesnseessseessessssesnsesssseenns
IIporpamMa HABYAJBHOT JHCHMIITTIHE ......oiuuttteitteeitteeeiteeeaieeeaaeeeanneeeannans
3MICT HABYATBHOT JUCIIMIITIHI ...vvveeeeureeeeeeeneeeeeeeseeeeeeeiseeeeseeaeeeeeenssseesensseseeenssesessessneeeeanns
MonynbHe CTPYKTYpPYBaHHS Ta IHTETPOBaHI BUMOTH JIO KOXKHOTO MOIYJIS «..c.vvenvveneennnnne.
TEMATHUHIM TITTAH ........covvvuuniieieieieritiiiieieeeseeesttaaieesseeessta s teeesesssstarateeesesssstrraaaseeesesessres
JIOMAIITHE BABIAHHS .....verte et et e et et e e eeee et e e e e et e et e et e e e e eeaeeeeareeeeaeeeennns

HaB4aibHO-MeTOAMYHI MATEPIAIM 3 TUCHHUIIIIH . ovveuerirnerrnsrornsonnscsnssssnscsnssnns

 METOMM HABUAHHS. . ..o veutttt ettt iiies sttt bbbt nn e
3.2.

PexoMenoBana iTepaTypa (0230Ba 1 TOTIOMITKHA). ... .uvvnensiriereieeieeneeeereesseessneesseennnens

. [HPOPMAITITHT PECYPCH B THTEPHETL. ...t teeitente et eeteee et et eate et e et et eaeaaeeneannn

PeiiTuHrosa cucreMa OliHIOBaHHSI HA0YTHUX CTYA€HTOM 3HAHb TA BMiHb .................

BCTYII

S CucreMa MEHEDKMEHTY SIKOCTI. udp CMAd HAY
P Po6oua nporpaMa HaBYaILHOI AUCIIUILTIHI JOKyMeHTa PI107.07.01— 01— 2023
«MeTo10710TisI MPUKIAIHUX IOCTIDKEHB ¥ cdepi
MeXaHIYHOI iIHXKeHepii» crop. 3313
3MICT

© O 00 0O 0O O N N Oor ovr o1 o1 O & & b B»




CucreMa MEHEDKMEHTY SIKOCTI. Mudhp CMS HAY
Po0oua nporpama HaBYaIBHOI JUCIUILTIHA nokymenta | PI107.07.01—01-2023
«MeTo0510Tis1 IPUKIIAIHUX JOCHIIIKEHb Y cdepi
MeXaHIYHOI iIHXKeHepii» crop. 4313

Po6oua mporpama (PII) nHaBuanmbHOi AuCIUIUIIHE «METOAOJIOTISI MPUKIAIHUX JOCTIIKCHDb Y
chepi MexaHIYHOT iHXKEHepii» po3poONseTbess Ha OCHOBI «METOAMYHUX pEKOMEHAalid 10
po3pobieHHs 1 oopMIICHHST poOOUYOi IPOrpaMu HaBYAJIBHOI TUCHHUILIIHK JEHHOI Ta 3a04HOi (hopm
HaBYaHHS, 3aTBEP/HKEHUX Haka3oM pekropa Bix 29.04.2021 Ne 249/ox, Ta BiANMOBITHIUX HOPMATUBHUX
JIOKYMEHTIB.

1. HOSACHIOBAJIBHA 3AIINCKA
1.1. Micne, MeTa, 3aBJaHHA HABYAJbHOIL IMCIUILIIHA

Micue HaBYaIbHOT IUCIUIUIIHU B CUCTEMI TPOQECIHOT MiArOTOBKH.

Micue 1aHOi TUCHUIUIIHA B CUCTEMH TpodeciitHol miAroToBKY (axiBls MOJSATaE Yy 3aCBOEHHI
TEOPETUYHHUX OCHOB CYKYMHOCTi 3HaHb, 10 BJOCKOHATIOIOTH 1 MOTIUOIIOIOTH 1HKEHEPHY HiATOTOBKY
¢daxiBuiB B ramysi 3HaHb «MexaHIuHa IHXKEHEPis», HANAIOTh TEOPETUYHY IMIJTOTOBKY 3 IHUTaHb
KOMIUIEKCHOTO PO3B’sI3aHHS CKJIaJHUX 3a7ad NPUKIANHOI MEXaHIKH, METOMOJIOTIi MPHUKIATHUX
JOCTIPKEHb TEXHIYHUX CHUCTEM, 3a0e3MeuyroTh 3MICT 1 cTparerito (axoBoi AiSUIBHOCTI Marictpa
BIJIMOBIHO IO CBITOBUX TPEHIB, IHHOBAIIMHMX Ta HAYKOBUX 3acaJ MIATPUMKHA BITYU3HIHOTO
MalIMHOOYIyBaHHsI, aBialliifHO1 Ta paKeTHO-KOCMIYHOI TEXHIKH.

MeTow HaBYAJbLHOI JMCHUILIIHU € (OpMyBaHHS CHUCTEMHUX 3HAaHb, MPAKTUYHHX YMiHb 1
HAaBUYOK 7Sl 3[ilCHEHHs mNpodeciiiHO-HAyKOBOI MISUIBHOCTI 3a CHEUialbHICTIO, JOCTaTHIX s
CaMOCTIHOTO BHKOHAaHHS CIIy’)KOOBHX OOOB’si3KiB  (paxiBIsg IO TWIATOTOBIN, oOprafizamii i
BIIPOBA/PKEHHIO TEOPETUYHHX 1 €KCIIEPUMEHTAIbHUX HAYKOBUX JOCIIPKEHb 1HHOBALIIIHOTO XapakTepy
st 3a0e3MedeHHs] IMPOLECiB PO3BUTKY MAIIMHOOYAyBaHHS, aBialliifHOI Ta pakeTHO-KOCMIiYHOi
TEXHIKU.

["ooBHUM 3aBIaHHSM BHBYCHHS HABYAJIBHOI AUCIUIUIIHY € IPUI0aHHS 3HaHb 3aKOHOMIPHOCTEH
PO3BHUTKY TEXHIYHHMX CHCTEM B raiy3i 3HaHb «MexaHI4Ha 1HKEHepis», TBOPUOr0 MUCICHHS, Cy4aCHUX
METO/IIB MOIIYKY HOBUX TEXHIYHHX PILLIEHb.

3aBAaHHAMHU HaBYAJIbHOI IUCLUILUIIHH €:

— TIOJIIMIIIEHHS] HAYKOBO TEXHIYHOI MISIIBHOCTI — IHTEJEKTYaJIbHOTO, TBOPYOTO IOCBiAy, Ta
CIPSIMOBAHOCTI Ha O/Iep’KaHHs 1 BUKOPUCTaHHS HOBUX 3HaHb y raiy3i «MexaHiuHa 1HXeHepis»;

— 3a0e3leueHHs] YMOB JUIsI PO3BUTKY HAyKOBO-IOCTIIHUX, TOCITIIHO-KOHCTPYKTOPCHKHUX,
MIPOEKTHO-KOHCTPYKTOPCHKUX, TEXHOJOIIYHUX, MOUIYKOBUX Ta 1AeHTHU}IKAiiHUX poOiT, A
MOJIIMIIEHHS. BUPOOHULITBA MPOAYKIIIi, 3HUKEHHS i1 TPYJIOMICTKOCTI, METAJIOEMHOCT] 1 MOKpAaIlleHHs
IHIIINX TTOKA3HMKIB;

— 3a0€3Me4YeHHs YB'A3KM BUMOT HAYKOBO-TEXHIYHOI JISUIbHOCTI 3 HOTpedaMu 000pOHU KpaiHu;

— 3a0e3MeyeHHs 1 BPEry/IlOBaHHs BIJHOCHH IOB’A3aHUX 3 HAyKOIO, Ta CTBOPEHHS YMOB JJIS
MIJBUIIEHHS €(PEKTUBHOCTI HAYKOBUX JOCIIIKE€Hb Y BUKOPUCTAHHI IX pe3yJbTaTiB AJIs PO3BUTKY YCIX
cdep CyCHuIbHOTO XKHUTTS;

— panioHajbHE BUKOPUCTOBYBAaHHS BUPOOHMUMX (POH/IB 1 €KOHOMISI MaTepialbHUX 1 TPYAOBUX
pecypciB 3a J0IOMOT0I0 €KCIIEPUMEHTABHUX AOCI1KEHb;

— PO3BUTOK MI)KHapOJAHOI HAYKOBO-TEXHIYHOI CITIBIIpalli;

— 3a0e3Ne4yeHHsT OXOPOHHU 30pOB'S HAceleHHs, Oe3MeKu TMpalli, OXOPOHH NPUPOAU 1
TIOJIIIIIIIEHHS] BAKOPHCTOBYBAaHHS MPUPOTHUX PECYPCIB.

1.2. Pe3yabTaTi HABYAHHS, SIKi 1a€ MOKJIUBICTH 10CSATTH HABYAJIbHA JUCIUILJIIHA.

Jlana aucuMIiiHa JO3BOJISIE HAJaTH CTYISHTaM TEOPETUYHI 3HAHHS Ta CHOpMyBaTH y HHUX
MPaKTUYHI YMIHHS 1 HABUYKH:

- 3aCTOCOBYBAaTH CIEIliali30BaHi KOHIIENTYyalbHI 3HAHHS HOBITHIX METOMIB Ta METOAMK
MPOEKTYBAHHS, aHAi3y 1 JIOCHIUKEHHs KOHCTPYKIM, MamuH Ta/abo TmpoleciB B rainysi
MaIMHOOYIyBaHHS Ta CYyMDKHHX Tany3sax 3HaHb (PH1);
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- 3aCTOCOBYBAaTM CHCTEMM aBTOMATH3allii /Jjs BUKOHAHHS JIOCIIPKEHb, MPOEKTHO-
KOHCTPYKTOPCHKHX POOIT, TEXHOJOTIYHOI MiATOTOBKM Ta IHKEHEPHOT'O aHali3y B MAaIIMHOOY/yBaHHI;
(PH3);

- CaMOCTIIfHO CTaBUTH Ta PO3B’SA3yBaTH 3aJadi iHHOBALIHHOIO XapakTepy, apryMEHTYBaTH i
3aXHUINATH OTPUMaHI pe3yIbTaTh Ta NpuiHATI pimeHb (PHS);

- 3p03yMUJIO 1 HEJIBO3HAYHO MPE3EHTYBATH PE3YIbTATH JOCIIPKEHb Ta IPOEKTIB, JOHOCUTH
BJIACHI BUCHOBKH, apI'yMEHTH Ta MOSICHEHHS JIEPKaBHOIO Ta 1IHO3EMHOI0 MOBAMHU YCHO 1 MTUCHbMOBO
KoJieram, 3700yBayaM OCBITH Ta MPEACTaBHUKAM 1HIIUX MpodeciitHux rpyn piznoro pisus; (PH7);

- OpraHizoByBaTd poOOTy TpyNH NMpPU BUKOHAHHI 3aB/iaHb, KOMIUIEKCHUX MPOEKTIB, HAYKOBHUX
JOCIIKEeHb, PO3YMITH poOOTY 1HIIMX, JaBaTu 4iTKi iHCcTpyKLil (PHI);

- PO3pOOJIATH YNPaBIIHCHKI Ta/a00 TEXHOJOTIUHI PIIICHHS 32 HEBU3HAYCHHX YMOB TaBHUMOT,
OLIIHIOBATH 1 MOPIBHIOBATH AJbTEPHATHBH, aHATI3yBaTH PHU3HMKH, MPOTHO3YBATH MOXJIMBI HACIIIKH,
(PH11);

- 3a0e3meuyyBaTd IMIArOTOBKY KEpiBHUX JOKYMEHTIB, $IKi CTOCYIOTbCSA Kiacudikamii Tta
KOJyBaHHS, cepTu(ikallii npoayKiii, ynpaBiIiHHs MpolecaMu ii sIKICHOrO BUPOOHUIITBA, IMiTBUIICHHS
SIKOCTI BUPOOJICHOT MPOAYKIIii MamuHO Ta aBiadyayBanns (PH12).

1.3. KomneTeHTHOCTI, AKI 1a€ MOKJIMBICTDH 3100yTH HABYAJbHA TUCHHILIIHA.

Y pe3ynbrari BHBYCHHS HABYAIBHOI JWUCHUIUIIHM CTYACHT IOBHHEH HAOyTH HACTYIHI
KOMITETEHTHOCTI:

- 3IaTHICTH PO3B’SI3yBaTH CKJIAIHI CTICIiali30BaHi 3a/1a4i Ta MPaKTU4HI Ipo0IeMH B Tamy3i
MPUKJIAIHOT MEXaHIKH, 30KpeMa B 00JIaCTi cTaHJapTU3allii, OI[IHKY BiJMOBIAHOCTI Ta YIPaBIiHHIO
AKICTIO
TEXHIYHUX CHCTEM, IO Tepeadavae MpoBEACHHS JOCIIKEHb Ta/a00 3A1MCHEHHS IHHOBAIIIH Ta
XapaKTepu3y€eThCsl HeBU3HAaYeHICTIO YMOB 1 BUMoT (IK);

- 3/1aTHICTh BUKOPHUCTOBYBATH 1H(QOpMaIliiiHi Ta KOMyHiKaIiitHi TexHomorii. (3K2);

- 3/IaTHICTh T€HepyBaTH HOBI 17€ei (kpeaTuBHICTH) (3K3);

- 3JIaTHICTh 3aCTOCOBYBATH BIAMOBIIHI METOJU 1 PECYPCH CyYacHOI 1HXKeHepil Ul 3HaXOJKEHHS
ONTHMAJIbHUX PIIIEHb IIMPOKOTO KOJa IHXKEHEPHMUX 3aJad 13 3aCTOCYBAHHSAM Cy4YacCHUX IIJIXOIB,
METO/IB IPOTHO3YBaHHS, 1HGOPMAaLIHHUX TEXHOJIOTIH Ta 3 ypaxyBaHHSAM HasiBHUX OOMEXEHb 3a YMOB
HenoBHOI 1H(opmaii Ta cynepewinBux Bumor (OK1);.

- 3/1aTHICTh OMNMCATH, KJIAaCH(]iKyBaTH Ta 3MOJENIOBATH IIUPOKE KOJO TEXHIYHMX OO’€KTIB Ta
MIPOLIECIB, L0 IPYHTYEThCS Ha TJIMOOKOMY 3HaHHI Ta PO3YMIHHI TEOpId Ta MPAKTUK MEXaHIYHOI
1H)KeHepii, a TAKOXK 3HaHHAX CyMDKHUX HaykK (PK2);

- 3IaTHICTH 3PO3YMLJIO 1 HEZIBOZHAYHO JTOHOCUTH BJIaCHI BUCHOBKH, 3HAHHS Ta IOSICHEHHS
1o (axiBiiiB 1 HeaxiBIiB, 30KpeMa 1 B Ipolieci BUkiIaaanbkoi aismpHocTi (DK4).

1.4. MixxaucuunjiHapHi 3B’A3KU: JaHa JUCIUIUTIHA 0a3ye€ThCsl HA 3HAHHIX TaKUX JUCIUIUTIH,
Ak «Dimocodcbki MpoOIeMH HAYKOBOIO Ii3HaHHS» Ta € 0a30BOI0 Uil BUBYEHHS HACTYIHUX
JUCHMILUIIH Tpodeciiinoi miarotoBku ¢axisis: «IIpouecu Ta cucreMu ynpaBiiHHS SKICTIO B aBiaiii»,
«JliarHOCTIKa Ta OLlIHKAa HAAIMHOCTI TEXHIYHUX CUCTEM», «TeXHOJOTiYHI METOIU YIPABIIHHS SIKICTIO
MOIU(]IKOBAaHMX TOBEPXOHb TPHUOOJIOTIYHOTO MPU3HAYCHHSY, «TexXHONOris BUTOTOBJICHHS Ta
JOCII/DKEHHST MEXaHIYHMX BJIACTHBOCTEH IHHOBANiHUX MarepianiBy, MPOBEIEHHS HAYKOBO-IOCIHiTHOI
MPAKTUKH Y cepi NPUKIATHOT MEXaHIKU, CTAaHJApTH3ALlii Ta OIIHKHU SIKOCTI TEXHIYHUX CHCTEM.

2. IPOTPAMA HABYAJIBHOI JIUCHUILITHA

2.1. 3micT HABYAJIBLHOT AMCHUILIIHT

HapuansHuii MaTepian TUCHUILUTIHA CTPYKTYPOBAHHH 332 MOAYJILHUM MIPUHITUTIOM 1 CKIAAA€THCS
HaByanbHOTO MoOnyns Nel «TeopeTuHi OCHOBM HAyKOBUX JOCTiIKEHb. METOau NpPUKIATHUX
JOCITI/KEHb y cdepl MEeXaHIYHOI 1HXKEHEPIi», SIKHW € JIOTIYHO 3aBEPIICHUM, CAMOCTIMHUM, IIJTICHOIO
YaCTUHOIO HABYAIIbHOT JUCHUIUTIHY, 3aCBOEHHS K01 TIepe0davae mpoBeACHHS MOAYIbHOI KOHTPOIBHOT
po0OOTH Ta aHAI3 PE3yIbTATIB 11 BUKOHAHHS.
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2.2. MoayJyibHe CTPYKTYPYBAHHS TA iHTErPOBaHI BUMOTH /10 KOKHOT'0 MOXYJIsI

Moayab Nel «TeopeTnuHi 0CHOBH HAYKOBHX A0CTiTKeHb. MeToau NPUKJIATHUX JA0CTI/KeHb
y cepi MexaHIYHOI IHAKEHEPID.

VY pe3ynbraTi 3aCBOEHHS HABYATBHOTO Marepiamy Moayist Ne 1 cTyZeHT OBHHEH:

3naTu:

- TIPUHIMIIM Ta €Tary Po3pOOKH MaTeMaTHYHUX MOJIENeH (DYHKIIOHYBaHHS TEXHIYHUX CUCTEM;

- METOJM aHajli3y TeXHIYHUX CHCTEM;

— METOJIUKH OOPOOKH pe3ysIbTaTiB TEOPETUIHUX, Ta EKCIIEPUMEHTAIBHHUX JOCIIHKEHb;
€IIEMEHTH TEeOpii MJIaHyBaHHS €KCIIEPUMEHTY;

— TIOLIYK 1 BUBYCHHS JPKEpeNT, HAKOMMYEHHs Ta 00poOka HaykoBoi iH(opmariii;

— oprasizaifiro HaykoBoi poOoTHu B YKpaiHi,

- OCHOBH iH(popMamiitHOro 3a0e3MeYeHHs TOCIKEeHb Y cepi MeXaHI9HOT 1HKeHepil.

BwmiTu:

— JIaBaTH XapaKTEPHCTHKY HOBITHIM pe3yJibTaTaM JOCII/DKEHb y raimy3i «MexaHiqHa iHKeHepis»,
a TAKOXK Y CYMDKHHUX TaTy3sX HAYKU 1 TEXHIKH, /I MOKHA 3HAWTH HOBI, Y4COM HEOYiKyBaH1 PillIeHHS, 110
BU3HAYAIOTh BUMOTH JI0 KOHCTPYKIIi1 BUPOOIB aBialliifHOI TEXHIKH, TEXHOJIOT1I 1X BUPOOHHIITBA Ta SIKOCTI;

- BUKOPHCTOBYBaTM MeTOAU (PyHIAMEHTAIBbHUX Ta MPUKIATHUX AOCIIIKEHb (CIIOCTEpEeKEeHHS,
ommcy, ineHTudikamii, Kiaacudikarlii, MOIETIOBaHHS TOIIO) JUIS ONpPAIIOBAHHSI, aHAN3y Ta CHHTE3Y
pe3ynbTariB NpodeciitHuX AOCTiIKEeHb Yy raimy3i «MexaHiuHa iHKEeHepisD;

- aHam3yBaTH pe3yJbTaTH JOCTIHKEHb, 3aCTOCOBYBaTHM 0a30Bi KOHICMIT 1 METOIOMOTIi
MOJICITIOBaHHS (DI3MYHMX TPOIIECIB;

- pO3pOOIATH TEXHIYHI 3aBJaHHS Ta TEXHIYHI MPOMO3HIIi 3 MPOEKTYBAHHS Ta BUTOTOBIICHHS
TEXHIYHUX CHCTEM;

- BUKOPHUCTOBYBATH 3HaHHS B KEPyBaHHI TEXHIYHUMH MPOEKTAMH, OLIIHIOBATH PHU3UKH,
nependadaTé MOMKIMBI OOMEXKEHHS Ta OLIHIOBATH IXHI{ BIUIMB Ha OCTATOUYHUUN PE3yJIbTaT,

- BUKOPHCTOBYBAaTH Cy4YacHI METOIW PO3B’S3yBaHHS BHHAXIIHUIPKUX 3aJad, 3aCTOCOBYBATH
Pi3HI METO/IM 3aXMCTY 1HTEJNEKTYalbHOI BIACHOCTI HA TEXHIUHI PIlLIEHHs, CTBOPEHI B X0A1 npodeciitHoi
(HaAyKOBO-TE€XHIYHOI) IISIIBHOCTI;

- 3aCTOCOBYBAaTH Cy4YacHi NpOQecCiiiHi CTaHmapTH 1 IHIII HOPMATHBHO-TIPABOBI JIOKYMEHTH,
MPUIMATH OPTaHi3alliifHO-YIIPaBIIHCHKI PIIIICHHS B yMOBaX HEBU3HAYCHOCTI,

- 3MIACHIOBATH MONIYK iHpOpMAIli IS po3B’s3aHHS NMPHUKIAIHUX 3a1ad y rany3i «MexaHidyHa
IH)KEHepis», PO3yMITH BIUIMB TEXHIUYHMX pIIIEHb B CYCHUIBHOMY, €KOHOMIYHOMY, COILUaJbHOMY 1
€KOJIOTIYHOMY KOHTEKCTI.

Tema 1. 3arajibHi MeTOAH HAYKOBHUX J0CJII/IKEHb.

CucremMa MOHATh HAYKOBHX 3HaHb. CTPYKTypa Ta CyTHICTh METOIB HAYKOBOT'O II3HAHHS

OCHOBHI 3aKOHOMIPHOCTI PO3BUTKY HAyKOBMX 3HaHb  BH3HaueHHs CTPYKTypu Ta e€TarliB
MIPUKJIATHOTO JOCIIIKEHHS

OOrpyHTYBaHHs HaNpsAMy MPUKIIAJHOTO TOCITIIPKEHHS

Tema 2. Moae/nioBaHHS TeXHIYHUX 00’ €KTiB. Po3po0ka imiTaniinnx Mojaeseit

OCHOBHI BUMOTH 10 MaTEMaTHUHUX MOJIENel TEeHIUHUX 00 €KTiB Ta iX kiacudikamis. [IpuHuunm ta
eTanyd po3poOKH MaTeMaTUYHHMX Mojenel (YHKI[IOHATbHHX CHUCTEM TeXHIUYHMX 00’ekTiB. IMiTamiiina
MOJIEITh

Tema 3. Moae/1i0BaHHS TEXHIYHUX 00’ €KTIB.

Po3pobka y3zaraipHeHHX MaTeMaTHUYHUX MOeei

Po3po6ka YMM Ha 0CHOBI MareMaTu4HOro IJIaHyBaHHs eKcriepuMeHTy. [lepeBipka agekBaTHOCTI
orpuManoi YMM

Tema 4 O0rpyHTyBaHHS iHXKEHEPHMX PillleHb NPH AOCTIIKeHHI TeXHIYHUX CHCTEM
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CucteMHHMIA MOXia B JOCTDKEHHI TEXHIYHUX 00’€KTiB. [IpMHIMNM TOCTaHOBKU IPOOIEMHU
TOCTI/DKEHHSL Ta 1HKEHEpHHUX 3agad. MeToOoNoriuHi NPUHIMIIM OOTPYHTYBAaHHS IH)KEHEPHUX DIlICHb.
3arajibHi METO/IM aHAJI3y TEXHIYHUX CUCTEM

Tema 5. Merton (pyHKLIOHAJBHO — BAPTICHOTO AaHAJI3Y TeXHIYHMX 00’€KTIB.

3arajibHa cUCTeMa POBEACHHS (PYHKIIIOHATIBHO — BAPTICHOTO aHAJI3Y

TEeXHIYHUX 00’€KTiB. AHali3 (HyHKIIOHATBHUX MOJIETIeH TEXHIYHUX CUCTEM. TBOpUYMIA MOLIYK MpU
OOIpYHTYBaHHI TEXHIYHUX PIllICHb

Tema 6. ExciepuMeHTANIbHI TOCTIIKeHHS TEXHIYHUX CHCTEM
Ponp excniepumenty y pocmimkenni TC.  OpnodaxtopHmii excniepumenT. I[lnanyBaHHS
oHO(aKTOPHOTO ekcriepuMeHTy. bararodakropHuii ekcriepuMeHT Ta Horo MaTeMaTH4HE IUTaHYBaHHS

Tema 7. CrarucTu4Ha 00po0ka Ta aHAJII3 eKCIIEPUMEHTAJIBLHUX JJAHUX

Bu3HaueHHS TOYKOBHX XapaKTEPUCTUK  EMITIPUYHOTO PO3IMOJUTY BHIAIKOBHX BEIMYHH.
[HTepBanbHi XapaKTEpPUCTUKHU PO3MOJAUTY BHUMAIKOBUX BEMMYMH . AOCOMIOTHA 1 BIIHOCHA MOXMOKa
eKCIIepUMeHTYy. BH3HAYeHHS MiHIMATIBHO HEOOX1THOT KITBKOCTI €KCIICPUMEHTIB

2.3. TemMaTU4YHU# MJIaH

O0csr HaBYATBbHUX
No Hasga temu 3aHATH (TOA.)
. Jenna ¢popma
10 TEMATUYHOT'O PO3O1
p ( PR HABYAHHSA
®
= Ho! - <]
S = E E
3| | 28 9
o 5 &I A
> = =E S QO
1 2 3 4 5 6
3arajibHi METOJM HAyKOBUX JIOCII/IKEHb.
1.1 12 2 2 8
19 MonentoBaHHs TeXHIYHUX 00’ €KTiB. Po3poOka imiTariiitHux 13 2 2 9
' MoJielIed
13 MopgenaoBaHHA TEXHIYHIX 00’ €KTIB. 13 2 2 9
' Po3poOka y3arajJbHeHUX MaTeMATHYHUX MoJeJIei
14 OOrpyHTyBaHHS iH/KEeHepPHHUX pillleHb NPH JOCJTiIZKeHHI 13 2 2 9
' TEeXHIYHUX CHCTEM.
15 Metoa pyHKUiIOHAJBLHO — BAPTICHOI0 aHAJII3Yy TeXHIYHMX 15 2 2 9
"~ | o0’eKTiB.. 2
1.6 | ExcnepuMeHTA/IBHI 0CTiI’KEHHS] TEXHIYHUX CHCTEM 13 2 2
17 CratucTuyHa 00podka Ta aHAJI3 eKCllepUMEHTAIbHUX AaHuX | 15 2 2
' 1 1
1.8 | HomalHe 3aBraHHA 8 - — 8
1.9 | MoaynbpHa KOHTpOJIbHA poboTa 3 2 1
Ycboro 3a moaysem Nel 105 17 17 71
¥Ycboro 3a HAB4AJbHOI0 JMCHHUILIIHOIO 105 17 17 71
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2.4. JlomaniHe 3aBIaHHS.

JlomaniHe 3aBaHHS BUKOHYIOTHCS Y IEPIIOMY CEMECTpi, BIIMOBIAHO JI0 3aTBEPIKCHHUX B
YCTAaHOBJICHOMY TOPSAJIKY METOJWYHUX PEKOMEHJAIlil, 3 METOI 3aKpIIUICHHS Ta TMOTJIMOJICHHS
TEOPETUYHUX 3HAHb Ta BMIHb CTY/CHTIB 1 € BOXKJIMBUM €TallOM Yy 3aCBO€HHI HaBUaJIbHOTO MaTepiamy.
JloManiHe 3aBlaHHS BUKOHYETHCS Ha OCHOBI HAaBYAJIILHOTO Marepially, BUHECEHOTO Ha CaMOCTIiifHe
OTpAIIOBAHHA CTYJEHTaMH 3 MepeNiKy MUTaHb A caMOKOHTpoito. KoHkpeTrHa mera 3aBlIaHHs
MICTUTBCS, 3aJIe)KHO Bl TEeMH 3aBJaHHS Ta OaXaHHA CTYACHTAa TMOTJIMOUTH 3HAaHHA ¥
3aMporOHOBAHOMY HANpsMKY JisIbHOCTI. BukoHaHHS, 0pOpMIIEHHS Ta 3aXUCT JOMAIIHbOTO 3aBIaHHI
3IACHIOETBCS CTYACHTOM B IHJMBIAyaJlbHOMY TOPSJIKY BIAMNOBIAHO J0 PEHTHHIOBOI CHCTEMH
OIIHIOBaHHS HAOYTHUX CTYJEHTOM 3HaHb Ta BMiHb.

3. HABYHAJIBHO-METOJAUYHI MATEPIAJIA 3 JUCIUIIJITHA

3.1. Meroau HABYAHHSA

VY nmpoueci BukiamaHHs gucuuiuriad «HaykoBi Ta iHHOBamiHI TpoOONIEMH TPUKIAIHOIL
MEXaHIKU» BUKOPUCTOBYIOTbCA Pi3HI METOIU Ta POPMH BUKIIaIaHHS 1 HABYAHHS.

3a JoKepenamMu 3HAHb BUKOPHCTOBYIOTHCS TaKi METOIM HABYAHHS: CIIOBECHI — pO3IOBIJb,
MOSICHEHHS, JICKIIis; HAOYHI — JIGMOHCTpAIlis, LTI0CTpallis; MpakTH4IHa poOoTa.

3a xapakTepoM JIOTIKU Mi3HAHHS BUKOPHCTOBYIOTHCS TaKi METOJIU: aHAITHYHUM, , IHIYKTHBHHA,
NeAYKTUBHUM.

3a piBHEM CaMOCTIHOI pPO3yMOBOi iSTIBHOCTI BUKOPUCTOBYIOTHCS METOIHU: IPOOJIEMHHIA,
YaCTKOBO — MOIIYKOBUH, TOCIITHUIILKUH.

[Ipy BHBYEHHI AUCUUIUTIHK IS CTYISHTIB ycCix (opM HaBYaHHS Iepen0adaroTbes Taki BUAU
3aHSThH 3 TUCHUILTIHUA: TPOBEICHHS JIEKIIiH Ta 1a00paTOpHi TPAKTHUKYMH.

3.2. PexoMeHn10BaHa JiTepaTypa
Ba3oBa jaiTeparypa
3.2.1. Hocko IIJI., Huropa B.M., ®ins I1.B., Boiiko I'.O. Meromonoriudi OCHOBH HayKOBOTO
JOCTIPKEHHs MallMHOOYMIBHUX KOHCTpyKUii. HaBuanbuuil moci6Huk. — Jlyrancek: Bua-Bo
CHY im. B. JTans. 2008. — 187c.
3.2.2. CamconoB B.B., CimsBectpoB A.M., Taunnina O.M. MeTtozomoris HayKOBUX JOCITIDKEHb Ta
npukiaau ii Bukopucranss: Hasu. nociOnuk. K.:HYXT, 2022. - 385 ¢
3.2.3. Teopis mIaHyBaHHS ©KCIICPUMEHTIB: BHKOHaHHS pPO3paxyHKOBO-TpadidHOi podoTH
[EnextpoHHMii pecypc] : HaBY. moci0. ans crya. cnemianbHocTi 131 «IIpukinagHa MexaHikay,
cnemianizanii « TexHomnoris MmammHoOyxyBanss» / C.M. Jlanau ; KIII im. Irops Cikopebkoro. —
EnextponHni TekcroBi nanHi (1 ¢aitn: 3,31 Moaiit). — Kuis : KIII im. Irops Cikopcskoro, 2020.
- 86 c.
3.2.4. BacunbkiB LM. OcHoBH Teopii HMOBIpHOCTEH 1 MaTEMaTHYHOI CTATUCTHKY : HaBY. MOCIOHHK. —
JIsBiB : JIHY imeni IBana ®panka, 2020. — 184 c.
3.2.5. byuuncekuit M 4., I'opuk O.B., Uepnsascekuit A.M., Sxin C.B. OcHoBu TBopeHHs MatuH. [1ig
penakmiero O.B. N'opuka, . — Kuis : Bua-Bo «Jlipa-K», 2020. — 448 c.

JonomixkHa JiTepatypa
3.25. OcHOBM HayKOBHMX JOCHIUKEHb Ta HAayKOBO-TEXHIYHOI TBOpuocTi: HaB4. mocib. / B.O.
Onunienko, C.M. Cpibniok, b.0O. Kopo6ko, O.B. Marsam. Kuis : Bugasauurso Jlipa-K, 2020.—
280 c.
3.2.6. MeTomonorist HayKOBUX Hociikensp : miapydauk / O. I'. lanwmmesH, O. I1. [[3p00a8b. — XapKiB :
ITpaBo, 2019. — 368 c.
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3.3. Indopmamiiini pecypcu B InTepHeri

3.3.1. http://nau.edu.ua/ua/menu/science/instutional-repository.html
3.3.2. http://er.nau.edu.ua/handle/NAU/43035

3.3.3. http://nau.edu.ua/ua/menu/science/instutional-repository.html

3.3.4. MeroanuHi po3po0Oku kadeapu (B €ICKTPOHHOMY BUTJISI).

4. PEUTUHI OBA CUCTEMA OIIHIOBAHHS HABYTHX
CTYAEHTOM 3HAHb TA BMIHb

4.1. MeToam KOHTPOJIIO Ta cXeMa HapaxXyBaHHS 0aJiiB
OniHIOBaHHS OKPEMHUX BH/IIB BUKOHAHOI CTYJIEHTOM HAaBUYaJIbHOI pOOOTH 311HCHIOETHCS B Oanax
BiJINOBITHO 10 Ta0u. 4.1.
Tabnuus 4.1

Bug naBvanbHoi poboTH Jlenna Gopma HaBYAHHS

BukoHaHHs 3aBJaHb Ta BIJIIOBI/II Ha 18 (cymapha)
JICKIIHHUX 3aHATTIX
(2 6amu x 9 nexu.3aHATh)

Bukonanus 3aBiadb Ta BIAIOBIAI Ha
MPaKTUYHUX 3aHATTIX 18 (cymapha)
(2 6anu X 9 MpakxT.3aHATH)

BukonaHHs Ta 3aXHCT JOMAIIHBOTO
3aBAaHHA 44

s Oonycky 00 6UKOHAHHS MOOYIbHOL
KOHMPObHOI pobomu cmyoeHm mae 46
Habpamu He MeHue

BukoHaHHA MOZyJIBHOI KOHTPOJIBHOI

pobotu 20
¥Ycboro 3a moayJiem Nel 100
Ycboro 3a IMCHHUILIIHOIO 100

4.2. BukoHaHi BUIM HaBYaIbHOI POOOTH 3apaxOBYIOThCS 37A00yBady BHIOI OCBITH, SIKIIO BiH
OTPUMaB 32 HUX MMO3UTUBHY peHTHHTOBY OILIHKY. ([onarok 1)

4.3. CymMa peHTUHTOBHX OI[IHOK, OTPHMMaHHMX 3700yBaueM BHINOi OCBITH 3a OKpeMi BHUIU
BUKOHAHOI HaBYAJIbHOI POOOTH, CTAHOBUTH OTOYHY MOAYJIbHY PEUTHHIOBY OLIHKY, KA 3aHOCUTHCS 10
BIJIOMOCTI MOJYJIbHOT'O KOHTPOJIIO.

4.4. Cyma miJCYMKOBOI CEMECTPOBOi MOJYJIbHOI PEHTHHTOBUX OIIIHOK y Oajax CTaHOBUTHh
MiJICYMKOBY CEMECTPOBY PEMTHMHIOBY OIHKY, sIKa IEpEepaxoBYETbCS B OLIHKMA 32 HALIOHAIBLHOIO
mkanoro Ta mkanoro ECTS. (loxarok 2)


http://er.nau.edu.ua/handle/NAU/43035
http://nau.edu.ua/ua/menu/science/instutional-repository.html
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4.5, TlincymkoBa ceMecTpoBa PEUTHHIOBA OIIHKAa B Oanax, 3a HaIllOHAIBHOIO IIKAJIOK Ta
mkanoro ECTS 3aHocuTbess 70 3aiKOBO-€K3aMEHALIHOI  BiIOMOCTi, HaBYalbHOI KapTKH Ta
IHAMBIAYaIbHOTO HABYAJIBHOIO IUIAaHY 3700yBava BHWINOI OCBITH, Hanpukiaa Tak: 92/Biom./A,
87/Moope/B, 79//1oope/C, 68/3a006./D, 65/3a006./E To1110.

4.6. [TincymkoBa pEUTHHroBa OIlIHKA 3 JUCIUIUTIHA JIOPIBHIOE TIiJCYMKOBIH CEMECTPOBIi
PEUTHHIOBIH OLIHIN. 3a3Ha4eHa IMiJICYMKOBA PEHTHHIOBA OIIHKA 3 AUCIMILUIIHU 3aHOCUTHCA 10 JlomaTka
JI0 TATIIIOMA.
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JonaTok 1

BinnosinHicTh o1iHOK Yy 6aJiaX O[iIHKAM 32 HAIlIOHAJBLHOIO IIKAJIO0I0
(pexomenoosani 3HaueHHA )

Orinka y 6anax Orinka 3a
HAIlIOHATHHOKO
3 5 6 8 9 10 11 13 14 15 JE—
3 4 5 6 8 9 9-10 | 10-11 | 12-13 | 13-14 | 14-15 BiamiHHO
2,5 3 4 5 6 6-7 7-8 8 9 10-11 | 11-12 | 12-13 Jlobpe
2 2,5 3 4 4-5 5 6 6-7 7-8 8-9 9-10 9-11 3a10BLILHO
Orinka y 6anax Orinka 3a
HaI[iOHAJIBHOIO
16 17 18 19 20 21 22 23 24 25 26 27 LIKATIOH0
15-16 | 16-17 | 17-18 | 17-19 | 18-20 | 19-21 | 20-22 | 21-23 | 22-24 | 23-25 | 24-26 | 25-27 BiamiHHO
12-14 | 13-15 | 14-16 | 15-16 | 15-17 | 16-18 | 17-19 | 18-20 | 18-21 | 19-22 | 20-23 | 20-24 Jlobpe
10-11 | 10-12 | 11-13 | 12-14 | 12-14 | 13-15 | 13-16 | 14-17 | 15-17 | 15-18 | 16-19 | 16-19 3a10BiILHO
Orinka y 6amax OmiHka 3a
28 | 29 | 30 | 3L | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | Cooneibnow
26-28 | 26-29 | 27-30 | 28-31 | 29-32 | 30-33 | 31-34 | 32-35 | 33-36 | 34-37 | 34-38 | 35-39 BingminHO
21-25 | 22-25 | 23-26 | 23-27 | 24-28 | 25-29 | 26-30 | 27-31 | 27-32 | 28-33 | 29-33 | 29-34 Jobpe
17-20 | 18-21 | 18-22 | 19-22 | 19-23 | 20-24 | 20-25 | 21-26 | 22-26 | 22-27 | 23-28 | 24-28 3a/10BILHO
Orinka y 6amax OriHka 3a
HaI[lOHAJIBHOIO
40 41 42 43 44 45 46 47 48 49 50 51 R
36-40 | 37-41 | 38-42 | 39-43 | 40-44 | 41-45 | 42-46 | 43-47 | 43-48 | 44-49 | 45-50 | 46-51 BiamiHHO
30-35 | 31-36 | 32-37 | 32-38 | 33-39 | 34-40 | 35-41 | 35-42 | 36-42 | 37-43 | 38-44 | 38-45 Jlobpe
24-29 | 25-30 | 25-31 | 26-31 | 27-32 | 27-33 | 28-34 | 28-34 | 29-35 | 30-36 | 30-37 | 31-37 3a/10BiILHO
Orinka y 6amax OriHka 3a
HaI[lOHAIBHOIO
52 53 54 55 56 57 58 59 60 61 62 63 LIKATTOMO
47-52 | 48-53 | 49-54 | 50-55 | 51-56 | 51-57 | 52-58 | 53-59 | 54-60 | 55-61 | 56-62 | 57-63 BigminHO
39-46 | 40-47 | 41-48 | 41-49 | 42-50 | 43-50 | 44-51 | 44-52 | 45-53 | 46-54 | 47-55 | 47-56 Jlobpe
31-38 | 32-39 | 32-40 | 33-40 | 34-41 | 34-42 | 35-43 | 36-43 | 36-44 | 37-45 | 37-46 | 38-46 3a/10BiILHO
Orinka y 6amax OriHka 3a
HaI[lOHAIBHOIO
64 65 66 67 68 69 70 71 72 73 74 75 LIKATTOMO
58-64 | 59-65 | 60-66 | 60-67 | 61-68 | 62-69 | 63-70 | 64-71 | 65-72 | 66-73 | 67-74 | 68-75 BigmiHHO
48-57 | 49-58 | 50-59 | 50-59 | 51-60 | 52-61 | 53-62 | 53-63 | 54-64 | 55-65 | 56-66 | 56-67 Jlobpe
38-47 | 39-48 | 40-49 | 40-49 | 41-50 | 41-51 | 42-52 | 43-52 | 43-53 | 44-54 | 44-55 | 45-55 3a10BIIBHO
Ouinkay Ganax Ouwinka 3a
HalllOHAJIBLHOKO
76 77 78 79 80 81 82 83 84 85 86 87 LIKAIOHO
68-76 | 69-77 | 70-78 | 71-79 | 72-80 | 73-81 | 74-82 | 75-83 | 76-84 | 77-85 | 77-86 | 78-87 BiaminuaO
57-67 | 58-68 | 59-69 | 59-70 | 60-71 | 61-72 | 62-73 | 62-74 | 63-75 | 64-76 | 65-76 | 65-77 JloGpe
46-56 | 46-57 | 47-58 | 47-58 | 48-59 | 49-60 | 49-61 | 50-61 | 50-62 | 51-63 | 52-64 | 52-64 3a/10BIIbHO

Jonatox 2
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BianoBigHicTh MiICyMKOBOI ceMeCTPOBOI PeHTHHIOBOI OLIHKHU B 0ajiax
OIiHI 32 HAIOHAJLHOIO IIKAJI0I0 Ta mKaJ0w ECTS

. Ouinka 3a Ouinka 3a mkamaoi ECTS
Ouinka B .
Ganax HALIOHAJIHHOIO Oui n
— HiHKa OSICHEHHS
BinminHo
90-100 BigminHno A (BiIMIHHE BUKOHAHHS JIMIIIC 3 HE3HAYHOIO KUJIbKICTIO
MTOMUJIOK)
JKe To0pe
82-89 B Ayske noop
(BUIIIE CEpeTHHOI0 PIBHS 3 KUIbKOMA MOMUIIKAMH )
MobGpe [o0pe
75-81 C (B 3aralbHOMY BipHE BUKOHAHHS 3 TIEBHOIO
KUTBKICTIO CYTTEBUX ITOMHUJIOK)
3a10BiJILHO
67-74 D e 0 .
) (HeroraHo, ajne 31 3HaYHOK KUTBKICTIO HEJIOJIKIB)
3agoBijiLHO I
0CTATHLO
60-66 E . )
(BUKOHAHHSI 32JI0BOJIbHSIE MIHIMAJIBHAM KPUTEPISIM)
He3anoBiibHo
35-59 FX )
. (3 MOXKJIMBICTIO TTOBTOPHOT'O CKJIaJIAHHS )
He3agoBinbHo ,
1-34 E He3aaoBijabHO
(3 00OB'SI3KOBUM ITOBTOPHUM KYpPCOM)
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APKYLI MNOWNMPEHHA AOKYMEHTA
No KyAn LaTta Mignuc .
nepegaHo . M.1.6. oTpumyBaya MpUMITKN
npum. . . BMAaui oTpuMyBaya
(nigposgin)
wor- M T
4
(® 03.02-02)
APKY LI O3HANOMJIEHHA 3 JOKYMEHTOM
No Mignuc Jata
no_ Mpi3BuuLe im's No-6aTbKOBI 03HaoOMNEHOT O3HanoMm- MpuMITKK
P- ocobu NEeHHA
(® 03.02-04)
APKYLU PEECTPALLIT PEBI3IT
Ne Mpi3BuLe im'a N0-6aTbKOBI [ata pesisii Mignuc BuckoBok oA
nop. a/leKBaTHOCTI
(® 03.02-03)
APKYLW OBNIKY 3MIH
Ne nucta (CTOPiHKNK) Mignuc
No ocobwn, OaTta JaTta
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BaHOro .
3MiHY
(# 03.02 -32)
Y3roa>XEHHA 3MIH
Mignuc IHigianu, npissuwe Mocapga Lata
P03p0o6HMK
Y3rogXeHo
Y 3rof»xeHo

Y3rogXeHo



