MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
HamionansHuit aepokocMiunuii yHiBepcuTeT iM. M. €. JKyKoBChKOTO
«XapKiBCbKUH aBilallliHUI THCTUTYT»

Kadenpa TeopeTnaHOi MEXaHiIKH, MAITHHO3HABCTBA Ta
poboromexaniuHux cuctem (Ne 202)

3ATBEP//KYIO

["apaHT OCBITHHOI MpOTpaMu
B.1. Hazin

(iHiuianu Ta Mpi3BHIIE)

«30» uepBHs 2023 p.

POBOYA [IPOTPAMA OBOB’SI3KOBOI
HABYAJIbHOI JUCLIUILIIHU

ITpoexTyBanus cyyacuux mamud (CAD) (kypcoBuii mpoekT)

(Ha3Ba HaBYAIBHOI IUCIUILIIHNA)

I'any3b 3HaHB: 13 «MexaHiuHa iHKCHEPIs»

(mmdp i HaliMeHyBaHHS TalTy3i 3HaHb)

CrneniajgbHICTD: 133 «["anmy3eBe MAIMHOOYIYBAHHS)

(ko1 Ta HaMEHYBAHHS CIIELIAIILHOCTI)

OcBiTHs nporpama: «Komn’1oTepHul 1HKUHIPUHDY,

(HafiMeHyBaHHS OCBITHBOI IPOrPaAMH)

dopMa HABYAHHS: ICHHA

PiBeHb BHIIOT OCBITH. Apyruii (MariCTepChLKUi)

XapkiB 2023 pik



Po3pobnuk: ['HuThK0 O.M., fomieHT Kadenpu TeOPETUIHOI MEeXaHiku, /) 7

(mpi3BHLIe Ta iHiLia K, OCa/1a, HAYKOBA CTYIIIHb Ta BUCHE 3BAHH!)

MAallIMHO3HABCTBA Ta DO6OTOM€X&Hi‘{HI/IX CHUCTCM, K.T.H.

i Henuc

PoGouy mporpaMmy po3riisiHyTO Ha 3acijilaHHi Kadeapu TeOPEeTUYHOT MEeXaHIKH,

MAallIMHO3HABCTBA Ta DO6OTOMCX3.Hi‘-IHI/IX CHUCTCM

(na3Ba xadenpu)

[Tpotokon Ne 10 Bixg «30» uepBast 2023 p.

3aBinyBau kadenpu _ JI.T.H., IOLEHT % 0.0. bapanos

(HayKOBHII CTYIIiHb Ta BUCHE 3BaHHS) (mimmmc) (iHimiayy Ta Mpi3BHILIE)



1. Onuc HaBYAJILHOI ANCIHUILTIHA

. ["amy3b 3HaHb, CIIEIIATBHICTS, XapakTepucThka
HalimenyBanHs . . R .
. OCBITHSI poTpama, piBeHb HABYAIBHOI JUCITUTLTIHA
MOKa3HUKIB L
BHUIIOT OCBITH (Oenna ghopma nasuanus)
KinpkicTh KpeauTiB — 2 )
pea I'any3b 3HaHb O00B’13K0Ba

13 «MexaHiuHa

1HXKEHEepis»

Kinbkicte MomymiB — 1 (wHGp Ta HafivenyBaHHs) HaBuanabHuii pik
KUIBKICTE 3MICTOBHUX
) 2023/2024
MOJyJTIB — 1 . .
CrneuiajbHicTh
InuBinyansHe 133 «lamy3ese Cemecrp
3aBJaHHs _ MAaIIMHOO Y IYBAHHI»
(na3Ba) i o
(ko Ta HaMEHYBaHHs) 1'I/I
3aranbHa K1JIbKICTh 1)
romuH — 24/60 OcBiTHs porpama Jlexuii
«Komn’rorepanii
IHKAHIPUHTY,
(HaliMeHyBaHH:1)
IIpakTHyHi,
. cemiHapcbKi®
KuUIbKICTE THKHEBUX 24 ronnH

- PiBenns BHIINOI OCBiTH:
TOIUH JJI I€HHO1 1 JlaGopaTopHi 1)

(opMU HaBYAHHS: . . .
Ipyrui (MaricTepchbKuii) ____ roavH

ayIUTOPHUX — 2 =—
Y 4 CamocriiiHa pobora

caMoCTiitHO1 poOoTH

cTyJenTa — 3 36 rouu

Bua koHTpos0

3aJ11K 3 OIL[IHKOIO

CHiBBIIHONICHHS KIILKOCTI FOJIMH ayJIUTOPHUX 3aHSTh J0 CAMOCTiIHHOI poOOTH CTaHOBHUTH: 24/36.

1 .
) AynuTopHE HaBaHTaXEHHS MOke OyTH 3MeHuIeHe a0o 30uUIbllIeHe Ha OJHY TOAMHY B
3aJISKHOCTI BiJl PO3KIIaJy 3aHSATh.



2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

MeTa BUBYEHHSI. 3aKpiIUICHHS 3700yBadaMu 3HaHb Ta YMIHb, HEOOX1THUX IS
MIPOCKTYBaHHS CyYaCHUX MaIIIHH.

3aBaaHHs: 3aKpIIUICHHS 3HAHb 3 METOJIOJIOTII MPOEKTYBaHHS MAIllUH Ta BHUIB

NPOEKTYBaHHI; BU3HAYEHHS OCHOBHUX HAIPsIMKIB MPOTrpecy B MAaIIMHOOYAYBaHHI;
BUBYCHHSI METOIB PO3paxyHKy Ta KOHCTPYIOBaHHS MAalllMH 1 amapartiB JJjIsi BUOOPY
HaWOLIBII palliOHAJIBHOTO METOAY MiABUIIEHHS €()EKTUBHOCTI MAIllMH, 3HUYKEHHS
MaTepiaIoEMHOCTI, T1JIBUIIICHHS TOBFOBIYHOCTI Ta HAIMHOCTI O0Ia HAHHS..

KommneTreHTHOCTI, sIKi HA0yBalOTHCH.

3araJbHi KOMIIETEHTHOCTI:
3K1 - 3gatHicTh 3acTOCOBYBAaTH 1H(GOPMAIIIIHI Ta KOMYHIKAIIAHI TEXHOJIOT1].
3K2 - 3naTHICTh BUKOPUCTOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlIsX.
3K3 - 3naTHICTh HABUATHUCS Ta OBOJIO/IBATH CYyYaCHUMH 3HAHHSIMHU.
3KS5 - 3naTHICTh IIyKaTy Ta ONpalboBYBaTH 1H(OPMAILIIIO 3 PI3HUX JIKEpeT.

daxoBi KOMIIETEHTHOCTI:
®K2 - 3parHICTh 3aCTOCOBYBaTHM MEPEAOBI A Trady3€BOr0 MAIMHOOYyBaHHS
HAyKOBI (DaKTH, KOHIEN1i, TEOP1i, TPUHIUIIH.
@®K3 - 3gaTHICTh 3aCTOCOBYBATH Ta BJJOCKOHAJIIOBATU HASIBHI KUIbKICHI MaTeMaTH4HI,
HAyKOBI W TEXHIYHI METOJM, a TaK0oX KOMM'IOTEpHI MpPOrpaMHi 3acol0u i
PO3B’sI3yBaHHS 1H)KEHEPHUX 3aB/IaHb T'aTy3€BOr0 MAIMHOOY1yBaHHS.
®K4 - 3paTHICTH BTUIIOBaTH MEPEIOBl 1HXKEHEPHI PO3POOKU ISl OTPUMYBaHHS
MPaKTUYHUX PE3YIIbTaTIB.
®KS - 3paTHICTh BHpINIYBAaTH TMEPCHEKTHUBHI 3aBJIaHHS Cy4aCHOTO BHUPOOHHUIITBA,
CIpsIMOBaH1 Ha 3aJJ0BOJICHHS MOTPEO CIOKUBAYIB.
®K10 - 31aTHICTh 3aCTOCOBYBATH HOPMHU T'alTy3€BUX CTaHIaPTIB.
®K12 - 3paTHICTP JAEMOHCTPYBAaTH PO3YMIHHS, Yy SKHX LapuHaX MOXHa
BUKOPUCTOBYBATH 1HKEHEPHI 3HAHHS.
®K15 - 3partHICTh EMOHCTPYBATH PO3YMIHHS BHMOT JO IHXKEHEPHOI MISNIBHOCTI
1010 3a0€3MeuyBaHHs CTaJIOr0 PO3BUTKY.

OuikyBaHi pe3yJIbTATH HABYAHHS:
[IPH1 - 3HaHHsA 1 po3yMiHHS 3acaj (pyHIaMEHTaJbHUX MATEMATHYHUX METO[IIB
MOJIEJIFOBAHHS Ta OITUMI3AIl].
[TPH2 - 3HaHHS 3 MeXaHIKM 1 MAIMHOOYIYBaHHS Ta CIIPOMOXKHICTb OKPECITIOBATH
NEPCIIEKTUBH IXHBOTO PO3BUTKY.
[IPH4 - BMiHHS CcTaBUTH Ta PO3B S3yBaTH 3aBlIaHHS, 3aCTOCOBYIOUM TIEPEIOBI
1mKeHepHi meTou po3paxyHKy (CAE).
[TPHS - BMiHHSI cHCTEMHO aHaNi3yBaTH 1HKEHEPHI 00’ €KTH, MPOIIECH 1 METOIH.
[IPH7 - HaBuuku excriepuMeHTYBaHHSI Ta aHATI3yBaHHS PE3yJIbTaTIB.
[TPH10 - BMiHHS NO€IHYBAaTH TEOPIIO Ta MPAKTUKY JJIsl pO3B'sI3yBaHHS 1HKEHEPHOIO
3aBJaHHS.
[IPH11 - ®axoBi MalCTEPHICTh 1 HABUYKHU.
[IPH15S - BwMiHHA po3po0isSTH MalIMHU Ta YCTaTKyBaHHS  TIally3€BOI0
MalmmHOOyAyBaHHs Ha 0a31 cucTeM aBTOMaTU30BaHOro npoektyBaHHs (CAD).
[TPH20 - HaBuuku po3B'si3yBaHHs 3aBJIaHb 3 M1JBUILCHHS SKOCT1 MPOTYKIIIi.



IIpepexBizutrn: BuBueHHs Kypcy «lIpoekryBanus cyuacuux mamusa (CAD)»
0a3yeTbcsl Ha 3arajbHUX 3HAHHSAX 3 TAKUX AUCIUIUIIH SIK MaTepialoO3HABCTBO, OMIp
MaTrepialliB, TECOPETUYHA MEXaHiKa, TeOpis MEXaHI3MIB Ta MaIllMH, JeTajll MaIlluH 1
OCHOBH MPOEKTYBaHHS, KOMIT IOT€PHI TEXHOJIOT1i MPOEKTYBaHHS.

Kopexksizutu: xypc «IlpoekryBanns cydacHux mamuH (CAD)» € 6azoro s
BUBUYCHHS KypciB «lmxeHepuuii anam3 koHCTpykiin (CAE)» Ta mis HammcaHHS
poboTH MaricTpa.

3. IIporpama HaBYAJbHOI JUCHMILTIHA
Monayas 1.
3microBumii moayiab Nel Bukonanus Kypcoseozo npoexkmy «llpoekmyeanns ma
KOHCMPYIOBAHHA CYYACHUX MAULUHY
TEMA 1. Memooonozia npoekmy8anna Mawiut

Knacudikamis ob6nagHanass OCHOBU Teopii MNPOJYKTUBHOCTI  MAIIHH.
[TporHo3yBanHs KOHCTpyKIii MamuHu. OCHOBM CHCTEMHOTO aHamizy. Cucremu
aBTOMATHU30BaHOTO TMPOEKTYBaHHS MalllMH, M0 BUKOPUCTOBYIOThCSA. Bumoro
eKCIUTyaTarlii 1 BUpOOHHUIITBA, IO MPE IBISIOTH 10 KOHCTPYKINT MamuHu. OCHOBHI
MPUHITUITN ONITUMAJIEHOTO KOHCTPYIOBAHHS.

TEMA 2. 3azanvni npuHyunu KOHCMPYO6AHH MEXHO102IUH020 001A0HAHHA
3aranpHl MpaBWiia KOHCTpYIOBaHHS oOsanHaHHa. OCHOBHI BHUMOTH, IIIO
Ipea’ ABIAIOTECA A0 KOHCTPYIOBAHHSI TEXHOJIOTIYHOTO 1 BUPOOHMYOro OO0JIaTHAHHS.
[lepeBaxxH1 ynciia. MaTepiaJloeMHICTh 1 TOJIETHIEHHS JAeTanedl Ta By3niB. CrocoOu
3MilHEeHHsT AeTaiieid. JKOpCTKICTh KOHCTPYKINi. 3aMiHa 3THHY PO3TSATHEHHSIM —
CTUCKAHHSIM.
TEMA 3 Ocnoeéu meopii HaodiltHocmi MautuH

OcCHOBHI TIOHSTTS Ta TEPMIHM Teopii HamiiHOCTi. [loka3HUKM HaTIAHOCTI.
®di3uka BIIMOB. 3arajibHi 3aJIeKHOCTI Teopii HaJAIMHOCTI. 3aKOHM PO3MOAUICHHS Y
nepioJ1 BiIMOB.

TEMA 4. Po3paxynok anapamis, ujo0 npayioioms nio mucKkom.

BusHaueHHs ONTUMaIBHUX PO3MIPIB €MHOCTI. BU3HAYEHHS TOBIIMHU CTIHKU
€MHOCTI, IO 3HAXOAUTHCSA TIJ BHYTPIIIHIM THUCKOM. YKpIIJIGHHS OTBOPIB Y
ob6ononkax. By3nu crnosiydeHHs: 000710HOK. HaniiHICTh Ta JOBrOBIYHICTh €MHICHUX
amaparis.

TEMA 5. Po3paxynok mennoeoi anapamypu.

TernnoBa B3aeMomisi. KOHCTpyKTHBHI 3acO0M 3MEHUIEHHS TEPMIYHHMX HAIpPYT.
3MiHa po3TanryBaHHA Aetaneit npu Harpisl. KopuryBanus gpopmu aeraii.
TEMA 6. Po3paxynok mauwtun 3 pyxomumu pooouumu op2aHamu.

Po3paxyHok MexaHi3MiB, III0O CaMOBCTAHOBIIOIOTHCA. POTOIIMHI MaIuHU.
KoHncrpykuis 1 reomerpiss Hoxa. [lopuiHeBi mammHu. Po3paxyHok oOnaaHaHHS AJis
pecyBaHHS Ta (OPMyBAHHS.

TEMA 7. Po3paxynox i KOHCMPYI08AHHA 6UPOOHUYUX MEXAHIZMIE MAULUH.

[[TapuipHO-cTpu)HEeBl MexaHi3mMu. KymaukoBi MexaHi3MH. ManbTiiChKi
MexaHi3mu. [lnanerapHi MexaHi3mMu. 3yOuaTi MEXaHi3Mu MepepuBYacToi Jii. Xparmosi
MEXaHI3MH.

TEMA 8. €Eouna cucmema KOHCMPYKmMOpPCoKoi 00KyMeHmauyii. .

Buau BupoOiB 1 iX cTpykTypa. BuUIM 1 KOMIUIEKTHICTh KOHCTPYKTOPCBHKUX

TOKyMeHTIB. OCHOBHI CTaJlii pO3pOOKH KOHCTPYKTOPCHKOI TOKYMEHTAIII].



4. CTpyKTypa HABYAJIbHOI JUCHUILTIHU

KinpkicTs roquu

Ha3Bu 3MiCTOBHUX MOJYJIIB 1 TEM Vcboro VY ToMy 4gucCiIi

n | nm | mb6. | cp.

Monayas 1

3microBHuil Moaysb Nel Bukonannsa Kypcoeozo npoekmy «Ilpoexmyeanns ma

KOHCMPYIOBAHHA CYUACHUX MAUWIUR))

TEMA 1. MetogoJoris 8 i 4 i 4
NPOEKTYBaHHS MallluH
TEMA 2. 3aranbHi TNPUHIUAIHA
KOHCTPYIOBaHHS TEXHOJIOT1YHOTO 8 - 4 - 4
o0JaiHaHHS
TEMA 3 OcHoBu Teopii HaJIlHHOCTI 3 i 4 i 4
MaIIiH
TEMA 4. qupaxyHOK amaparis, 110 8 i 4 i 4
MPAIFOIOTH 1] THCKOM.
TEMA 5. Po3paxyHOK TemioBoi v i 4 i 3
anapaTtypu.
TEMA 6. Po3paxyHOK MamuH 3 v i 4 i 3
PYXOMHMH pOOOYHMH OpTaHaMHU.
TEMA 7. Po3paxyHnox 1
KOHCTPYIOBaHHS BUPOOHUYHNX 7 - 4 - 3
MEXaH13M1B MaIlIiH.
TEMA 8. €CnuHa cucrema v i 4 i 3
KOHCTPYKTOPCHKOT IOKYMEHTAIi..
Pa3om 3a 3micTOBHUM MoJyiem 1 60 - 32 - 28
Ycboro roauH 60 - 32 - 28
5. Temu ceMiHAPCHKHMX 3aHATH
Ne KinpkicTh
Hasga remu
3/m TOJIUH
1
2
Pazom
6. TeMu NpaKTHYHHUX 3aHATH
Ne Kinbkicts
Hasa Temu
3/ TOJIUH
1. | IIpornosysanus koHCTpyKLUii Mammar. OCHOBH CHCTEMHOIO 4
aHamizy.
2. | MartepialoEMHICTBb 1 TIOJIETIIIEHHS JeTalieii Ta By3iiB. XKopcTkicTh 4
KOHCTPYKIIii. 3aMiHa 3TUHY PO3TATHEHHSM — CTUCKAHHSIM
3. | okazuuku HamiitHOCTi. Di3uKa BiIMOB 4
4. | VkpimieHHs 0TBOPiB y 06010HKaX. By3iu criosry4eHHst 000J0HOK. 4
5. | KoHCcTpykTHBHI  3acO00M  3MEHIICHHS  TEPMIYHMX  HAmpPYT. 4

Kopurysanns ¢hopmu geraii.




6. | Po3paxyHOK MaluH 3 pyXOMUMH POOOYUMH OpPraHaMHu. 4
7. | Po3paxyHOK i KOHCTPYIOBAaHHS BUPOOHUYMX MEXAHI3MIB MallKH. 4
8. | 3axucTt KypcoBOro MpoeKTy 4
Pa3zom 32
/. Temn 1200pATOPHUX 3AHATH
No KinpkicThb
HasBa Temn
3/ TOIUH
1
2
Pazom
8. CamocriiiHa po6oTa
Ne Kinbkictp
Hasga remu
3/m TOJINH
1 | Merozosorisi IpOeKTyBaHHS MaIllUH 4
2 |3arampHi  OPUHIMUIM  KOHCTPYIOBaHHS  TEXHOJIOTTYHOTO 4
o0JaiHaHHA
3 | OcHOBH TeOpii HATIMHOCTI MaITH 4
4 | Po3paxyHOK amaparis, 1110 IPAIIOIOTh M1l TUCKOM. 4
5 | Po3paxyHOK TemIoBOi arnapaTypu. 3
6 | Po3paxyHOK MamuH 3 pyXOMUMH POOOYMMHU OpraHaMH 3
7/ | Po3paxyHOK 1 KOHCTPYIOBAHHSI BADOOHMYUX MEXaH13M1B MallIMH. 3
8 | €amHa cucTemMa KOHCTPYKTOPCHKOI JOKYMEHTAII. 3
Pa3zom 28

9. InauBiAyabHI 3aBIaHHSA

10. MeToan HaBYaHHA
[IpoBeneHHsT ayAUTOPHUX MPAKTUYHUX 3aHATh, IHAWBIIyaJlbHI KOHCYNbTAIil (Tpu
HEOOX1THOCT1), caMOCTiiiHa poOOTa CTYICHTIB 3a MaTepiajlaMH, OMyOJIIKOBaHUMH Kadeaporo
(MeToIUYHI MOCIOHUKH).

11. MeToau KOHTPOJIIO
[IpoBeneHHsT MOTOYHOIO KOHTPOJIIO BHUKOHAHHA KYpCOBOTO TMPOEKTY (iHATbHUN
KOHTPOJIb Y BUIJISAJII 3aXUCTY KypCOBOTO MPOEKTY.

12. Kpurepii oniHiOBaHHS Ta po3nojii 6aiB, AKi OTPUMYIOTH CTYI€HTH

12.1. Posmoain OamiB, SIKi OTPUMYIOTh CTYACHTH 3a BHUKOHAHHS KypCOBOTO
POEKTY (KUIbKICHI KpUTEP1i OLIIHIOBAHHS)
ITosicHrOBanbHa 3anucka | [nrocTpaTuBHA YacTUHA 3axuct poboTH Cyma

10 20 GaxniB 1o 40 GaniB 1o 40 Ganis 1o 100 6anis

12.2. SIxicHi kpuTepii OI[iHIOBaHHS
HeoOxigauit oOcar 3HaHb IS OJIep>KaHHS MO3UTUBHOI OIIHKY: Kiacudikallito o01aHaHHS,
OpU3HAYEHHS Ta  OCOOJMMBOCTI  €KCIUTyaTalii  MallMH; OCHOBH  IPOEKTYBAaHHS
TEXHOJIOTIYHOTO 00JaJHAHHS; MepeXi]l BiJ PO3PAXYHKOBOI CXEMH IO pealibHOT KOHCTPYKIIIT



1 HaBMAK{; PO3paXyHOK MAIIWH Ta amapaTiB Ha MIIHICTh, »XOPCTKICTh, CTIMKICTh Ta
KOJIMBaHHS.

HeoOxiguuii oOcsar yMmiHb AJig OA€pKaHHS MO3UTHBHOI OIIHKU: palllOHAJIbHO BUOHMpATU
KOHCTPYKIIMHI MaTepialiv JJisl €IEMEHTIB Ta MEXaHI3MIB MallllH; CHHTE3yBaTH pallioHaJbHI
KOHCTPYKTUBHO-CHJIOBI Ta KIHEMAaTH4YHI CXEMH MAalllMH; BUKOPUCTOBYBATH CY4YacHY
0OUYHCITIOBAIBHY ~ TEXHIKY JUIA aBTOMaTH3allli MPOEKTHO-KOHCTPYKTOPCHKUX  POOIT;
MIPOBOJUTH PO3pPaXyHKH Ta KOHCTPYIOBaHHS THUIOBHX BY3JIB Ta OOJIaHAHHS, 3HAXOIUTH
IIUISIXW MOJIEpHi3allii 06J1aJHaHHs 3 METOIO IiIBUIICHHS SKOCTi BUPOOY.

12.3 KpuTepii o1iHIOBaHHS POOOTH CTYACHTA MPOTATOM CEMECTPY

3anoBiabHO (60-74). Matu MiHIMYyM 3HaHb Ta YMiHb, HCOOXITHHHA JJIS MOJATBIIOTO
HaBYaHHA Ta poOoTH 3a (paxoM. BukoHatn KypcoBHIl MpPOEKT Ta BOJIOAITH HEOOX1IHUMHU
3HAHHSAMHU 1100 3 JIONOMOIOI0 BHUKJIaJada yCYHYTH IOMWJIKH, SIKI BUHUKIM HpU Horo
BUKOHaHHI, [Ipy 3axucTi KypcOBOro mpOEKTy BMITH CaMOCTIMHO JaBaTH XapaKTEPUCTUKY
MaIlIMH, 3HaTH Tajly3l iX BUKOPUCTAHHSA, KOHCTPYKTHBHI OCOOJMBOCTI Ta MPUHLHUIT POOOTH,
HOSICHUTH BUKOPUCTAHI PO3PaXyHKOBI CXEMHU.

Jlodpe (75-89). Teepno 3HaTH MiHIMYM, BUKOHATH BCi TNpPaKTHYHI 3aBIaHHI B
0oOyMOBJICHHI BUKJIaJaueM CTPOK. BHUKOHaTHM B CTPOK KYpCOBHMIl MpPOEKT, Ta IMOKa3aTH
CHUCTEMAaTHYHUM XapakTep 3HAaTh MO JUCLUMIUIIHI, IO JO03BOJE CAaMOCTIHHO BHUIIPABUTH
BUHaineH1 nmoMuiku. [Ipu 3axucTi KypcoBOro NMpoeKTy 3HATH NPUHLUIMN JAii MaliuH, Ta
BMITU TIOSICHUTH pPO3B’SI3aHHS 3a/Jad NPUKIAJHOTO XapakTepy IO BHUHUKAIOTh MpU
BUKOHAHHI KYpCOBOI'O IPOEKTY.

Bigminno (90-100). [TpaBrwibHO BHKOHATH BCi MPAaKTHYHI 3aBJaHHs. 3HATH BCi TEMH
Ta YMITH 3aCTOCOBYBAaTH iX. BHKOHaTH B CTPOK KypCOBMH MpPOEKT, Ta MaTH BceOIuHe,
CUCTEMaTHYHE Ta TJIMOOKE 3HAHHS MaTepiany IO J03BOJSE MPOSBISATH TBOPYI 3410HOCTI B
BUKOpPHUCTaHH1 MaTepianiB. [Ipy 3axuCTi KypcOBOro mMpoeKTy BUIbHO BIANOBIAATH Ha Oyib-
SKe MUTaHHS, MO0 KOHCTPYKIi, MNPUHLMIY [ii, MPOEKTYBAaHHS MAIlMHU, a TaKOX
BUKOPHUCTAaHHS MiJl yac poOOTH 00UYMCIIIOBAIBHOI TEXHIKH.

Ikana ouniHoBaHHA: 0aJbHA | TPaAUIliiiHA

Cywma Gazis OHiHK?V 3a Tpa{[I/IIJ;iI‘/II.HOIO HIKAJIOO .
IcniuT, nudepenuiiioBanmii 3amk 3anik
90 - 100 Bigminzo
75— 89 Jobpe 3apaxoBaHO
60 — 74 3aJ10BUTLHO
0-59 He3anoBuibHO He 3apaxoBaHno

13. MetoanuHne 3a0e3neueHHs

1. HaBuampHo-MeToauuHe 3a0e3neuedus aucuumiiad "TIpoeKTyBaHHSA CY4YaCHUX
MamuH" Juig marictpiB / M-Bo ocBiTH 1 Hayku Ykpainu, Ham. aepokocm. yH-T iM. M. €.
KykoBcpkoro "Xapkis. asiai. 1H-T"., Kad. Teoper. MexaHIKM, MAIIMHO3HABCTBA Ta
poboromex. cucteM (Ne 202) : po3po06. Komockosa I'. M. - XapkiB. - Hail. aepokocM. YH-T
iM. M. €. Xyxkoscbkoro "Xapkis. asiai. iH-1", 2019.-59 ¢ . -
http://library.khai.edu/library/fulltexts/doc/__01Proektuvannya_Suchasnih.pdf



http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog

14. PexomeH0BaHa JiTepatypa

1. bynrako B.M. IlpoektyBanHsi MamuH BiOpauiitHoi nii: miapyyauk / B.M.
bynrakos, O.M. Yepuum, M.I'. bepe3osuii, B.B. fpemenko. — Kuis: Llentp yuboBoi
mitepatypu, 2019. — 704.

2. [TaBaume B.T. OcHOBU KOHCTpYIOBaHHSI Ta PO3paXyHOK jAeTajiel mamuH. - K.:
Buma mikomna, 1993. - 556 c.
3. Koctiok B. C. Ilpukmamna MexaHika Ta OCHOBM KOHCTPYIOBaHHS: HaBU.

nocionuk / B. C. Koctiok, I'. P. Bamiynin, €. B. Koctiok. — Kuis: HYXT. Kongop, 2018. —
226 c.

15. Indopmaniiini pecypen

bi6moteka im. B.1. Bepuaacekoro. URL: http://www.nbuv.gov.ua/
bi6moreka im. B.I'. Koposienko. URL: http://korolenko.kharkov.com/
biomioreka XHTYCI'. URL: https://library.khntusg.com.ua/
Enextponna 6i6mioreka. URL: http://lib.meta.ua/
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