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BCTYII

AHoTALIA

Huctumutina «HaykoBi mpo0iemMu KOHCTPYIOBaHHS Ta BHUPOOHHUIITBA BY3JIB JIBUTYHIB» €
000B'SI3KOBOI0 JTUCITUILIIHOK IMKJIY IJATOTOBKHA AacHipaHTIB BIiAMOBIAHO /0 OCBITHHO-HAYKOBOL
nporpamu «lIpuknanna MexaHikay, ramysi 3Hanb G «lHxeHepis, BUpOOHULTBO Ta OYIiBHUIITBO»,
crienianbHOCTI G9 «lIpukitagHa MexaHikay.

CyuacHi KOHKYPEHTOCIIPOMOXH1 HayKOBO-IOCIHIHUIBKI Ta MAaMHOOYIiBHI MiANPHEMCTBA
HE MOXYTh (YHKITIOHYBaTH 0€3 HasBHOCTI KBamidikoBaHUX (haxiBIiB, 3AaTHUX BUPIIITYBATH 3a/1adl
B TaJTy31 IPUKIIAJTHOT MEXaHIKH.

BaxxnuBa ponb y IiArOTOBIN acHipaHTIB 3 MPUKIAAHOI MEXaHIKA BIIBOAUTHCS TUCIUTLIIHI
«HaykoBi nipo0iemMyu KOHCTPYIOBaHHsS Ta BUPOOHHWIITBA BY3JIB JBHUTYHIBY», SIKa HaJa€ aclipaHTaMm
TEOPETUYHI 3HAHHS 100 METO/IiB MOIIYKY HOBUX TEXHIYHUX PIIICHb, 3aCTOCYBAHHS CYy4aCHHUX 1H-
dbopMaIifHuX TEXHOJIOTIH Ta aAUTHBHUX TEXHOJIOTIH.

Benuke 3Ha4eHHS TUCHUILIIHU MOJsATae B (OPMYBaHHI BMiHb MOITYKY HOBUX TEXHIYHHUX Pi-
IICHb Ta BAOCKOHAJICHHS ICHYIOUMX, PO3B’s3aHHS HAYKOBHX 3ajad 3a JOMOMOTOI0 iH(pOpMaIiiHIX
TEXHOJIOTiH, BUKOPUCTAHHS aIMTUBHUX TEXHOJIOTIH MPH KOHCTPYIOBaHHI Ta BUPOOHUIITBA BY3JIIB
JIBUTYHIB.

KurouoBi ciioBa: mouryk HOBUX TEXHIUYHUX pIlIeHb, 1HPOPMAIIiifHI TEXHOJIOT1], alrTOPUTMH
MOIITYKY HOBUX TEXHIYHUX PillleHb, aJUTUBHI TEXHOJIOT'11, TPUBUMIPHHHN JAPYK.

Abstract

The discipline «Scientific problems of designing and manufacturing engine assembliesy is a
mandatory discipline of the postgraduate training cycle in accordance with the educational and sci-
entific program «Applied Mechanics» of the field of knowledge G «Engineering, Manufacturing
and Constructiony, specialty G9 «Applied Mechanics».

Modern competitive research and engineering enterprises cannot function without the pres-
ence of qualified specialists capable of solving problems in the field of applied mechanics.

An important role in the training of graduate students in applied mechanics is given to the
discipline «Scientific problems of designing and manufacturing engine assembliesy», which provides
graduate students with theoretical knowledge about methods of finding new technical solutions, the
use of modern information technologies and additive technologies.

The great importance of the discipline lies in the formation of the skills of finding new tech-
nical solutions and improving existing ones, solving scientific problems with the help of infor-
mation technologies, using additive technologies in the design and production of engine assemblies.

Keywords: search for new technical solutions, information technologies, algorithms for
searching for new technical solutions, additive technologies, three-dimensional printing.



1. Onuc HAaBYAJBHOI JMCHHUILTIHA

HaiimenyBanHs
NOKA3HUKIB

I'any3b 3HaHb,
cneniajbHiCTh
(ocBiTHS mporpama),
OCBITHIil piBeHb

XapakTepucTuka
HABYAJIbHOI 1M CHUILTIHA

Jenna ¢popma
HABYaHHA HABYAHHA
(JA®H) (BPH)

Kinbkicth kpeauTis — 7

I"asry3p 3HaHB:

O00B’s3K0Ba

Mopynis — 1 G In:xeHepisi, BAPOOHHUIITBO Pik minroroBkm:

] ) Ta Oy1iBHUITBO N N
3MICTOBUX MOIYIIB — 3 1-i 1-i
EJ‘ICK”{p(')HHI/I.I/I anpec PITH/I Cemectp
Ha CalTl YHIBEPCUTETY

T93625 2-i 2-1

CreriaibHICTh: Jlexuil
[HMBINyaTbHE HAYKOBO- G9 IIpukaagHa MexaHika 45 rog. 24 o,
JOCITIiAHE 3aBOaHHS:
- OcBiTHBO-HAaYKOBA Mporpama: IpakTu4ni
IIpukiagna Mexanika 30 rosL. 12 ro.
3arajgbHa KiJbKiCTh Camocriiina poGota
roguH — 210
135 rogx. 174 ron.

TwxHEBUX TOAUH 71 JEHHOT
(dhopmMu HaBYAHHS:

ayTUTOPHUX — D;
caMocTiifHo1 podotu — 9

OcBiTHIl piBeHb:
TpeTii

[HnuBiTyanbHi 3aBIaHHS: —

Bua xouTpoJI0: 3a7iK

<D0pMa KOHTPOJIFO: ITMCBbMOBA

3aouna ¢popma




2. MeTa BUBYEHHA HABYAJILHOI TUCIHUILTIHA

MeTo10 BUBUEHHST HABYAJIbHOI TuCIUILIIiHN «HaykoBi mpoOiieMu KOHCTPYIOBaHHS Ta BUPOO-
HUIITBA BY3JIiB IBUTYHIB» € (JOpMyBaHHS y acIipaHTiB BIAMOBIIHO 10 OCBITHHO-HAYKOBOI IIPOTpaMu
TaKUX KOMIIETEHTHOCTEH:

®KO01. Haitbinpm mepeaoBi KOHIENTYadbHI Ta METOAOJOTIUHI 3HaHHS B Taly3l HAYKOBHX
JIOCITIJIKEHb 1 TPOEKTYBAaHHS KOHCTPYKIiH, MalIMH Ta/ab0 MpoIeciB B raiy3i MaIIMHOOY/AyBaHHS Ta
Ha MEX1 CYMDKHHUX MPEIMETHUX TaTy3eH.

®K04. 3acrocyBanHs iHPOPMAILITHIX TEXHOJIOT1H B HAYKOBIH A1SIBHOCTI.

®KO06. 3naTHicTh TeHepyBaTH HOBI i€l Ta yMiHHS OOTPYHTYBAaHHSI HOBHUX IHHOBAIIMHUX
MIPOEKTIB Ta MPOCYBAHHS 1X HA PUHKY.

®K08. 31aTHICTh OCTAaBUTH 33J1a4y 1 BUBHAUNTH HUISAXH BUPIIICHHS TPOOIeMH 3aco0amMu
MPHUKIIATHOT MEXaHIKH Ta CYMDKHHX MPEIMETHUX Taixy3el, 3SHAaHHS METO/IB MOIIYKY ONTUMAIBHOTO
pIIIICHHS 32 YMOB HEMOBHOT iH(OpMaIlii Ta CylepewIMBUX BUMOT.

®K09. 31aTHICTh 3aCTOCOBYBATH BIMOBIIHI MaTeMaTHU4H1, HAYKOB1 1 TEXHIYHI METO/H, 1H-
dbopmaniiiHi TEXHOJIOTII Ta MPUKIaJHE KOMITIOTEpPHE MpOrpaMHe 3a0e3neueHHs! A1l BUPIIIEHHS 1H-
KCHEPHHX 1 HAYKOBUX 3aBJIaHb 3 MPUKIATHOI MEXaHIKH.

3. IlepenymoBH 1Jisi BUBYEHHSI JUCHUIIIHA
[lepenymoBamu /Ui BUBUEHHS AUCLUUIUIIHU € AUCHUILTIHU: (igocodis HAyKH, METOIOJIOTIS
HAYKOBHUX JOCIHIUKEHb Ta MEIaroriyHoi AisUIbHOCTI.

4. OuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHs HaBYaJIbHOI AUCLUILIIHY Nependadae (OpMyBaHHS Ta PO3BUTOK Yy aCHipaHTIB Ta-
KHX pe3yJIbTaTiB HAaBYAHHSI:

ITPHO0S. BosoaiTit KOHIIENTYyaTbHUMH Ta METOJIOJIOTIYHUMHU 3HAHHSMU B Tally31 PUKIIATHOL
MeXaHIKU Ta OyTH 3[JaTHUM 3aCTOCOBYBATH iX J0 MpoQeciiiHOi AisNIbHOCTI HA MEXi MPEAMETHUX
rajxy3eu.

ITPHO08. Ymitu 3acTocoByBaTH cydacHi iH(popMaIiiiiHi TeXHOJIOTIi y HAyKOBii MisTIBHOCTI.

ITPHO09. Bonoaitu nporpecHBHUMH METOJIaMH Ta TEXHOJIOTIIMHU, YMITH MOJIU(IKyBaTH ic-
HYIOY1 Ta PO3POOJISITH HOBI METOAM Ta/abo 3aBIaHHs, 3A1IMCHIOBATH 3aX011 ISl €EeKTUBHOTO BUKO-
HaHHS NpodeciiiHNX 3aB/laHb.

ITPH11. YMitu npuiiMaTi OOTpyHTOBAHI PIIIEHHS 3 1H)KEHEPHUX NMUTAaHb MEXaHIYHOI 1HXe-
Hepii y CKIaJAHUX Ta/abo HenmependaduyBaHUX YMOBAX, y TOMY YHUCIHI 13 3aCTOCYBAaHHSM IIPOTHO3Y-
BaHHs Ta Cy4aCHUX 3aC001B MIATPUMKH NPUNHHATTS PillICHb.

ITPH13. VYwmiTu 3anponoHyBaTH OpUTiHaJbHE I1HHOBAIliliHE pIllIEHHs, HaNpaBjieHE Ha
PO3B’sI3aHHS KOHKPETHOI MPoOIeMH 31 CHeIiaIbHOCTI MPUKIIaTHA MEXaHIKa.

5. IlporpamMa HaB4YaJbHOI AUCHMILIIHH
Moayas 1

3microBuii MoayJib 1. 3acTocyBaHHsI METOAIB MOLIYKY HOBHX TEXHIYHHUX pillleHb 11010
PO3POOKH KOHCTPYKUIi By3.1iB IBUTYHIiB

Tema 1. MeToau nouryKy HOBUX TeXHIYHHUX PillleHb.

TexHiuHMil 00’ €KT. 3aKOHOMIPHOCT1 PO3BUTKY TEXHIYHHMX 00’ €KTiB. MeToM MOIIYKY HOBHX
Ta BJIOCKOHAJIEHHS ICHYIOUHMX TEXHIUYHUX pilieHb. [IpuiioMn yCyHEeHHS TEXHIUHUX CYNEpEeYHOCTEH.
Jlireparypa: [4], c. 60-67; [3], c. 60-85.

Tema 2. ®izuuHi edekTH TA ABUINA.

3actocyBaHHS (13UYHUX €(DEeKTH Ta SIBUIL TP MOUTYKY HOBUX TEXHIYHUX pilieHb. DoHJ Te-
XHIYHUX PILIEHb.
Jliteparypa: [2], c. 72-87; [3], c. 56-57; [4], ¢. 111-117.



Tema 3. TunoBi eBpUCTHYHI pUIIOMH.
BukopucTaHHs THIIOBUX €BPUCTUYHUX MTPUHOMIB MIPH MOIIYKY HOBUX TEXHIYHHX PILIECHb.
Jliteparypa: [1], c. 74-79; [2], c. 88-110; [3], c. 50-55; [4], c. 77-91.

Tema 4. AconiaTUBHi MeTOM NMOUIYKY HOBUX TEXHIYHHUX PillleHb.

[Icuxomoriyna akTHBi3alist TBOpUocTi. Meron pokanbHux 00'exTiB. MeToa TipyisH/ BUNAI-
KOBOCTEN Ta acoliarii.
Jliteparypa: [1], c. 64-65; [2], c. 30-31; [3], c. 62-65; [4], c. 39-44.

Tema 5. MeT0o KOHTPOJILHUX 3aNIUTAHD.
[Tomryk HOBHX TEXHIYHUX PillIEHb METOJJOM KOHTPOJIbHHX 3alUTaHb.

Jliteparypa: [1], c. 65-67; [2], c. 25-30; [3], c. 65-68; [4], c. 44-47.

Tema 6. Mopdonoriuynuii anamis.

CyTHICTb MOIIYKY HOBUX TEXHIYHHX PIIlICHh METOIOM Mopdosoriunoro anamizy. [Ipuniunm
noOynosu Mopgonoriyaoi matpui. [Ipouenypa nposenerns mopdonoriyaoro gocmimxenns. Oco-
OJIMBOCTI 3aCTOCYBaHHS, TUITU PO3B'I3yBaHUX 3a/1a4.

Jliteparypa: [1], c. 71-73; [2], c. 37-39; [3], c. 72-75; [4], c. 55-59.

3micToBuii Moay/Ib 2. Bukopucranus ingopmaniiiHux TexHoJiorii
JJIS1 MOLIYKY HOBHUX TeXHIYHHUX pillleHb

Tema 7. OcHoBH nporpamyBaHHsi MoBolo Dart.

CepenoBuiie po3pooku. CTpykTypa nporpamu. 3MiHHI 1 KoHCTaHTH. Tunu nanux. Onepaiii.
YmoBHi Bupaszu. Onepartii 3 psakamu. Y MOBHI KOHCTPYKIIii. L{nkim.
Jlirepatypa: [5], c. 26-83, 132-137.

Tema 8. Peasizanisi aaropurmMy nomyky HOBHX TeXHIYHMX pillleHb MeTO0M MOpPdo.J10-
riYHOr0 aHAJI3Y.

ANTOPUTM MOIIYKY HOBOTO TEXHIYHOTO PillIEHHS METOI0M MOP(OJIOTIYHOTO aHami3y. Pearri-
3allisl AJITOPUTMY 3 BUKOPUCTaHHAM MOBHU IIporpamyBaHHs Dart.
Jliteparypa: [1], c. 71-73; [2], ¢. 37-39; [3], c. 72-75; [4], c. 55-59; [5], c. 32-83, 132-137.

3micToBuii MOy b 3. BUKOPUCTAHHS AIUTHBHUX TE€XHOJIOTIH /151
NPOTOTHIIYBAHHSI TA BUTOTOBJICHHS JleTaJieil IBUT'YHIB

Tema 9. 3arajbHi BifoMocTi Npo aIMTHBHE BUPOOHHMITBO.

[TopiBHAHHS aIUTHBHOTO BUPOOHMIITBA 3 1HIIMMH BUJIaMH BUpOOHUIITBA. [lepeBaru agutu-
BHUX TexHonorid. Knacudikamis. O6macti 3actocyBanHs. CBITOBI Ta rajqy3eBl pUHKH aJUTHUBHUX
TeXHOJOor1i. PiBeHb BIPOBAI)KEHHS 110 Trany3sx.

Jlitepatypa: [6], c. 5-17;[6], c. 5-20.

Tema 10. TpuBuMipHuUii APYyK MeTOAOM HAIJIABJIEHHS.

[Tpuniun npyky metoaoMm HarutaBieHHs. OcobauBocTi TexHozorii. O6aacTi 3aCTOCYBaHHS.
OcnoBHi marepiamu. Konctpykuii 3D-npunTepiB. [Iporpamne 3a0e3nedeHHs I MiArOTOBICHHS
mozeni 1o apyky. [Iporpamu cnaiicepu. Hanamrysanus 3D-npunTtepa. OcobauBocTi mporiecy 1py-
KY.

Jliteparypa: [6], c. 15; [7], c. 12-16, 20-103.

Tema 11. JlazepHa cTepeoJtiTtorpadis.

[Tpunnun apyky nasepHoro crepeonitorpadiero. OcobmmBocTi TexHoiorii. Obmacti 3acTo-
cyBanHs. OcHoBHI Matepianu. Konctpykuii 3D-npunTepis.
Jlirepatypa: [6], c. 8-11, 18-65; [7], c. 9.

Tema 12. CesleKTHBHE Jia3epHe CIJIABJIeHHs MOPOIIKOBUX MaTepiaJiB.

[Tpuniun npyky JazepHuM crutaBieHHIM. OcobmuBocti TexHomorii. O01acTi 3aCTOCyBaHHS.
OcnosHi martepianu. Koncrpykuii 3D-npuHTepis.
Jlirepatypa: [6], c. 13-65; [7], c. 9-12.



TeMaTHYHHI IVIaH HABYAJILHOI AUCIUTILIiHA

Hassu 3micToBUX

Kinexicte rogua

Henna popma

3aouna popma

MOTYIiB 1 TeM ycbo-| Y TOMY quci ycbo| Y TOMY qHCIi
TO | ek | mp. | cp | TO | ;mek | mp. | c.p
1 2 3 4 5 6 7 8 9

Moayas 1 (M1)

3microBuii MoayJsb 1. 3acTocyBaHHSA MeTOAIB NOUIYKY HOBHUX TeXHIYHHUX pillleHb 10/10
PO3po0KM KOHCTPYKUIi BY3JiB IBUT'YHIB

TeMa 1. Merony mnoumyky HOBUX TEXHIYHHUX 14 4 10 | 14 2 12

pillIEHb.

Tema 2. ®izuuni edektu Ta ABUMIA. 16 2 10 | 15 2 1 12

Tema 3. TunoBi eBpUCTUYHI TPUHOMHU. 16 2 10 | 15 2 1 12

TeMz} 4. AcgmaTnBHl METOAM MOLIYKY HOBUX | 4, 5 5 10 | 15 5 1 12

TEXHIYHHX PILIECHb.

Tema 5. MeTos KOHTPOJIBHUX 3alIUTaHb. 14 2 2 10 | 15 2 1 12

Tema 6. Mopdonoriunuii aHamis. 16 2 4 10 | 16 2 1 13

Pa3om 3a 3mictroBuM mMoay.aem 1 90 | 18 | 12 | 60 | 90 | 12 5 73
3micToBuii Moay.b 2. Bukopucranns iHpopManiiHUX T€XHOJIOTIH /151 MOLIYKY

HOBHUX TEeXHIYHHX pillleHb

Tema 7. OcHoBu nporpamyBaHHsi MOBOIO Dart. | 32 6 6 20 | 31 3 2 26

Tema 8. Peanizaiiss anropuTMy nomyky HOBHX

TEeXHIYHHUX pillleHb METOJ0M MopdooriuHoro | 28 6 4 18 | 29 3 1 25

aHauizy.

Pa3om 3a 3mMicToBUM Moyj1eM 2 60 | 12 | 10 | 38 | 60 6 3 51
3micToBuii MOayIb 3. BUKOpUCTAHHS ATUTHBHUX TEXHOJIOTIH /151
NPOTOTUIYBAHHS TA BUTOTOBJICHHS JeTaJsleil IBUTYHIB
Tema 9. 3aranbHi BiZJOMOCTI NPO aTUTHBHE 16 4 5 10 | 17 5 1 14

BUPOOHUITBO.

Tema 10. TpuBuMipHUI IpyK METOAOM Ha- 23 6 6 11 | 19 2 3 14
TUTABJICHHS.

Tema 11. JIazepHa ctepeoitorpadis. 10 2 8 12 1 11
Tema 12. CCJ'ICKTI/I.BH'G Jla3epHe CIUIABJNEHHS | 14 3 8 12 1 11
MTOPOIIKOBHUX MaTepiaiB.

Pa3owm 3a 3micToBUM Moayaem 3 60 | 15 8 37 | 60 6 4 50
Ycboro roqun 210 | 45 | 30 | 135|210 | 24 | 12 | 174




Temu NMPAKTUIHHUX 3aHATH

Kinekicts roanu
Ne
3/ Hasga temu Henna | 3aouHa
dopma | dopma
1 Bukopucranss nepeniky GisuuHuX epeKTiB Ta SBULI U YIOCKOHAICHHS 2 1
" | TEXHIYHOTO 00’ €KTY.
5 BukopucTaHHS THUMOBHX EBPUCTHYHUX TPUUOMIB JUISl yJOCKOHAJICHHS 5 1
" | TEXHIYHOTO 00’ €KTY.
3 BukopucTaHHs acoliaTUBHHUX METOJIB TOIIYKY HOBUX TEXHIYHUX pi- 5 1
ICHb.
4 BI/IKO‘pI/ICTaH'HSI «METOJly KOHTPOJBHUX 3allTaHb)» I TONIYKYy HOBHX 5 1
TEXHIYHUX PIIICHb
5 BI/IKOpI/ICTE.lHH}I METO/Y IMOIIYKYy HOBHX TEXHIUYHUX PIIICHb «MOP(dOIOTi- 4 1
YHH aHATI3.
6 OsHaiiomyieHHa 3 cepelnoBullleM po3podku. CTpykTypa mporpamu Ha 9 1
" | Dart. 3minHi i koHCTaHTH. [[pUMITHBHI THITH JaHUX.
7 [TporpamyBanus Ha Dart Oneparii. YMoBH1 Bupasu. Onepaitii 3 psaKamu. 4 1
" | YmoBHi koHCTpyKIii. [Hykmm. Cruckw.
5 Peanizariss anropuTMy Momryky HOBUX TEXHIUYHUX PIllIEHb METOJAOM MOP- 4 1
" | ¢ponorigHOrO aHAMI3Y.
9. | BuBuenns koHctpykuii 3D-nipunTepa. 2 1
10. | CtBopennst B CAD-cuctemi 3D-mopemni aetani 1 JpyKy. 2 1
11, HanmamryBanns 3.D-M(3nen% Ta CTBOPEHHs Kepyroouoi nporpamu ais 3D- 2 1
JIPYKY B IIporpami ciiaicepi.
12. | Burotoyienns aeraini Ha FDM nipunTepi. 2 1
Pazom 30 12
Camocriiina po6ora
3aB1aHHA 1J1s1 CAMOCTIHHOI po6oTH
Kinbkicts ronun
Ne
. Bug po6otu Jlenna 3ao4yHa
dbopma dbopma
1. | IligroroBKka 1o neKIi 24 36
2. | IlizrotoBKa 10 MPaKTUYHHUX POOIT 18 24
3. | [ligroroBka, ohopMIIEHHS Ta 3aXMCT MPAKTUYHUX POOIT 54 60
4. | ITigroToBKa 10 KOHTPOJIBHUX POOIT 21 30
5. | IliarotoBka 10 3aliKy 18 24
Pa3zom 135 174

InauBinyanbHe HAYKOBO-10CIi/IHE 3aBJaAHHSA

[HnuBinyanbpHe HAyKOBO-AOCIIHE 3aB/IaHHA HE TiepeadayeHe HaBUaIbHUM IJIAHOM.

6. MeToau HaBYaHHS, 32C00M TiarHOCTUKHU Pe3yJIbTATIB HABYAHHS Ta

MeTO/M iX IeMOHCTPYBAHHA

Metoau HaB4YaHHS: poOOTa 3 ITEPaTypolO; MOSICHEHHS; IEMOHCTPYBaHHS,; JIeKIIis; Oecina,
UTIOCTpYBaHHS; 1abopaTopHa poOOTa; IHCTPYKTaX; (PpOHTAJIbHE ONMUTYBAHHS.
3aco0m JiarHOCTHKHM pe3yJbTaTiB HABYAHHA Ta METOIHM iX IeMOHCTPYBAHHS .

- 3ai;ik;
- KOHTpOJIbHI poOOTH;
- 3aXUCT NPAaKTUYHHUX POOIT.
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7. ®opMH MOTOYHOI'0 TA MiZICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHS acmipaHTa OiHIOTHCS 3a 100-6ambpHOI0 CUCTEMO0 Y HIBEPCUTETY.

[TizcymKoBa OlLliHKa HABYAJIBHOTO KYpCY BKJIIOUA€E B ce0€ OIIHKU 3 MOTOYHOTO KOHTPOIIIO 1
OLIIHKH 3aKJIIOYHOIO 3aJiKy. ¥ KOKHOTO KOMIIOHEHTa CBOSl YacTKa B 3arajibHiid CUCTEMI OI[IHOK. Y
NPOMDKHUX OIIIHKaX acmipanT Moxxe HaOpatu 60 6aiB. I1ix KOMIOHEHTOM IPOMIKHUX OI[IHOK pPO-
3YMIFOTBCSI TIOTOYHI OILIHKH MPOTITOM CEMECTPYy (BUKOHAHHS Ta 3aXHCT MPAKTHYHHX POOIT, BUKO-
HaHHS TPHOX KOHTPOJIBHUX poOIT 3a Marepianamu 1—3-ro 3MICTOBHX MOAYJIIB JJIsl aCHipaHTIB JICH-
HOT Ta 3a09HOT )OPM HABUAHHS).

Jlnst acnipaHTiB IEHHOI Ta 3a04HOT (HOpPMU HABYAHHS MOTOYHUN KOHTPOJIb BKIIIOYAE OLIHIO-
BaHHS BUKOHAHHS Ta 3aXUCT MPAKTUYHUX POOIT, BUKOHAHHS KOHTPOJIBHUX POOIT 3a MaTepiajiaMu
1-3-ro 3micTOBHX MOIyYJiB. ACHipaHTH BUKOHYIOTH Ta 3aXHIIAIOTh MPAKTUYHI POOOTH Y BCTAHOB-
JIeH1 TepMiHM. MakcuMalibHa KUIBKICTh 0alliB 32 KOXKHY TeMY IMPaKTHYHOI poOOTH CTaHOBUTH 3 0Oa-
JM 3 ypaxyBaHHSM HPaBUIBHOCTI Ta SKOCTI 0()OPMIIEHHS 3BiTY, KOPEKTHOCTI pillIeHb Ta BigoOpa-
JKEHHS OTPUMAaHMX pE3yJIbTaTiB, @ TAKOX BIAMOBiIEH Ha KOHTPOJBbHI 3amuTaHHSA. MakcumallbHa
OLIIHKA acripaHTa 3a npaktudHi podotu 36 OaniB (12 npakTuuHux poOiT mo 3 Ganu). AcmipaHTH
JEHHOI Ta 3a04HOI (JOPM HaBUAHHS BUKOHYIOTH TPU KOHTPOIBHI poOOTH 3a Marepianamu 1—3-ro
3MICTOBHMX MOAY/iB. MakcuMalibHa OIiHKa acIlipaHTa 3a JaHWi KOMIIOHEHT mporpamu 24 6amu (3
KOHTpPOJIbHI poboTH 1o 8 6aniB). KoxHa KoHTpoJibHAa poO0Ta BKIIFOYAE 1Ba mUTaHHA (4 * 4 Gamu = 8
6amiB). TpuBaicTe BUKOHaAHHS POOOTH 45 XB.

AcmnipanTu AeHHOI Ta 3204HOi ()OpM HaBYAHHS CKJIAJAIOTh 3aKIIOYHUH 3aiik. [luToma Bara
3aJIiKy B 3arajibHiii cuctemi omiHOK — 40 6aJiB. 3alik TPOBOAUTHCS B MUCHEMOBIH GopMi. 3alikoBUH
OiseT BKIIOYae 4 muTaHHsA. MakcuMmalbHa KUIbKICTh OaiiB, siKy HaOHUpae acIipaHT 3a BiANOBib Ha
onHe nuta”dHsa — 10 Oais.

[IpaBo 37aBaTH 3aKIIOYHHN 3aJTiK TAETHCS ACIiPAHTY, SIKUH 3 KO)KHOTO BHILY IIOTOYHOTO MO-
TyJLHOTO KOHTpOI0 Habupae He MeHmie 60% Binm MakcuManbHOI KimbKocTi 6amiB. IlimcymkoBa
OIIIHKAa HABYAJIBHOTO KYpPCY € CYMOIO NMPOMDKHHMX OIIIHOK 1 OLIHKM icTUTy. SIKIIO cyMapHa Kilb-
KicTh 0alliB 3 TOTOYHOTO MOAYJIHHOTO KOHTPOJIIO CTAaHOBUTH MeHIe 60%, acmipaHT Mae MOBTOPHO
BUKOHATH MPAKTHYHI 400 KOHTPOJIbHI POOOTH.

3apaxyBaHHS KPEIUTIB HABYAJIbHOIO KypCy MOXJIMBO TUIBKH MICJs TOCATHEHHS pe3yibTa-
TiB, 3arutaHoBanux PITH]I, mo BupaxaeThcsi B OAHIN 3 MO3UTUBHUX OIIHOK, MEpeI0aYeHIX YNHHUM
3aKOHOJIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIBHOI AiSIJIbHOCTI aCiPpaHTIB Ta iX OiHIOBAHHS

KiabkicTh o . .
. KpuTepii oniHIOBaHHS MPAKTHYHUX POOIT
oajiB
3 Po6ora BuKOHaHa y BCTaHOBJIEHUI TEpMiH. ACMIpaHT BUKOHYE MIPAKTUUHY POOO-
Ty CaMOCTII{HO B TOBHOMY 00CsI31; 3BIT Bi/IMOBIJa€ BCTAHOBJICHUM BHUMOTAM.
2 Po6ora BuKOHaHa y BCTAaHOBJIEHUI TepMiH a00 3 HE3HAUHHUM 3ali3HEHHSAM. AcCIIi-

pPaHT BUKOHYE MPAKTUYHY pOoOOTY CaMOCTiHHO a00 3 HE3HAYHOIO IiJKA3KOI0 BU-
KJIaJ1a4ya; 3BIT MICTUTh HETOYHOCT] Y pPO3paxyHKax.

1 PobGoTa BHKOHaHa 3 MOPYIIEHHSM BCTAHOBJIEHMX TEPMiHIB. ACHIpaHT BUKOHYE
MPAKTUYHY poOOTY Mic/is KOHCYJbTAIIN 3 BUKJIaJa4eM; 3BIT MICTUTh 3HAUHI He-
TOYHOCT] Y pO3paxyHKax Ta MOMHJIKH.

0 AcIHipaHT He BUKOHYE€ 3aBJIaHHS

Maxkcumanvna oyinka acnipanma 3a OaHUli KOMNOHEHM Npo2pamu 015 OeHHOI
a6o 3a0unoi popm nasuanus 36 danis (12 npaxmuunux pooim no 3 6aiu)




11

KinbkicTh
oaJjiB

Kpurepii oniHIOBaHHSA KOHTPOJIBHUX POOIT

8

KonTponpHa poO0oTa BUKOHAHA y BCTAHOBJICHUH TepMiH 0€3 MOMHIIOK abo 3 He-
3HAYHOIO MTOMMWJIKOIO. BiZNOBili Ha MUTaHHS MPAaBWIbHI, TOBHI, JIOT14HI, MICTATh
aHaJi3, CHCTEMATH3allil0, y3aralbHeHHs, apTYMEHTOBaH1 BUCHOBKH.

KontponsHa poboTa BUKOHAHA Y BCTAHOBJICHHMH TEpMiH 3 JEKUIbKOMa HE3HAU-
HUMHM ITOMUJIKaMH. BiAmoBial Ha mUTaHHS NEPEeBaKHO MPABUIIbHI Ta MOBHI.

KoHnTponpHa poboTa BUKOHAHA y BCTAHOBICHUH TEPMiH 31 3HAYHOK KIJIBKICTIO
OpiOHMX MOMUJIOK. BimoRii Ha MUTaHHS NEPEBAKHO MPABHIIBHI.

KontponbsHa poOoTa BUKOHAHA 3 MOPYIICHHSIM BCTAaHOBJICHUX TEPMiHIB 3 OJHI€I0
rpyOOI0 MOMUIIKOIO Ta 3HAYHOK KIJIBKICTIO IPIOHMX MOMIIOK. Binmosiai Ha mu-
TaHHS TIEPEBAYKHO HEMTPABHIIBHI.

KontpospHa poboTa BUKOHAaHA 3 MOPYLICHHSIM BCTAHOBJICHUX TEPMIHIB 31 3HAU-
HOIO KUTBKICTIO TPYOMX MOMMJIOK. BilmoBifl Ha MUTaHHS MEPEBaXKHO HEIIPABH-
JIbHI.

Maxcumanvua oyinka acnipauma o4noi abo 3a0uHoi Yopm HAGUAHHS 34 OAHULL
komnonenm npozpamu 24 6anu (3 konmponvni po6omu no 8 b6anis).

KinbkicTh
oaJiB

Kpurepii oniHoBanHs 3ajiky

10

BiamoBins Ha TUTaHHS TMOBHA, MIATBEPKEHA BiAMOBITHUMH IMOSCHCHHIMH Ta
UTFOCTPATHBHUM MaTepiajioM, BKJIFOUAE aHAJII3 Ta ApTYMEHTOBAaHI BUCHOBKH.

BiamoBins Ha TUTaHHS TMOBHA, MIATBEP/KCHA BiIMOBIAHMUMH IMOSCHCHHIMH Ta
UTFOCTPaTUBHUM MatepiajioM, BKIIOYA€E aHalli3 Ta apryMEHTOBaHI BUCHOBKH, ajic
MICTHTh HE3HAUHY KiJIbKICTh JPIOHIX MOMHIIOK.

Binmosins Ha MUTaHHS JOCTAaTHHO MMOBHA, YaCTKOBO MIATBEP’KEHA BiIITOBITHUMHI
HNOSCHEHHSIMM Ta UTIOCTPAaTUBHUM MaTepialioM, MICTUTh 3HAYHY KUIBKICTH Api0-
HUX TTOMHJIOK.

BinmoBigs Ha MUTaHHS HEMOBHA, YAaCTKOBO MIATBEpPPKEHA BiJIMOBIAHUMH IOSC-
HEHHSIMU Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUIbKICTh IpyOHX Ta
JpiOHUX TTOMUJIOK.

BinnoBige Ha nUTaHHS HEMOBHA ab0 BIJIICYTHsSI, HE MiATBEP/KEHA BIIIOBIIHUMHU
HNOSICHEHHSIMHU Ta LIFOCTPATUBHUM MaTepiajloM, MICTUTh 3HaYHY KUIBKICTh IpyOuX
Ta ApIOHUX MOMUJIOK.

Maxcumanona oyinka acnipawma 3a Oanuii kKomnonenm npozpamu 40 6anig
(4 numanns no 10 banis).

IloToyHHMIi MOAYJIBbHHUI KOHTPOJIb

dopma MaxkcumanbHa KUIBKICTh OaliB

KOHTPOJIIO Jenna ¢popma 3aouHa Gopma

BuxoHaHHS Ta 3aXMCT IPAKTUYHUX POOIT

12*3 ganie =36 | 12*3 Gamnis = 36

KonTtponsHa pobora

3*8 6aniB =24 | 3*8 6aniB =24

Bcenoro 60 60
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8. Kpurepii oniHIOBaHHS pe3yJbTaTiB HABYAHHSA

JleHHe Ta 3a04He BiagiJieHHA
Bun pobortu Kinekicts Oais
T2 [IpakTuyna po6ota Nel 3
T3 [IpakTuyna poboTa Ne2 3
3M 1 T4 [TpakTuyna podota Ne3 3
T5 [Ipaktuyna pobota Ned 3
T6 [Ipaktuyna po6ota Ne5 3
T7 [IpakTrana podota Ne6 3
3M 2 T7 [IpakTrana po6ota Ne7 3
T8 [IpakTrana po6oTa Ne§ 3
T9 [IpakTruna po6oTta Ne9 3
3M 3 T10 [IpakTuna po6ora NelO 3
T10 [IpakTuuna po6ora Nell 3
T10 [Ipaktryna poboTa Nel? 3
3M 1 T1-T6 | KonrponbHa pobota Nel 8
3M 2 T7, T8 | KoutponbpHa podboTa Ne2 8
3M 3 T9 - T12 | KouTtponbHa pobota Ne3 8
[TincymMKoBHII KOHTPOIIb 3amik 40
Cyma 100

9. IHCTPYMEHTH, 00/1aJHAHHS Ta NMporpamMHe 3a0e3nevYeHHs], BUKOPUCTAHHS AKUX
nependayac HABYAJbHA TUCHMILTIHA

VY SKOCTI HAOUHOTO MaTtepiany MiJl 4ac JEKIIHHUX Ta MPAaKTUYHUX pPOOIT BUKOPUCTOBYIOTHCS
MyJIbTUMEIMHI Npe3eHTalli, cxeMu, poOoui KpecleHHs BY3JiB Ta jAeraned, NpocrnekTu (ipm-
BUPOOHUKIB, JOBIIHUKH, 3pa3KH JIeTalel TOLIO.

[Tpy BUKOHaHHI MPAKTUYHHUX POOIT BUKOPUCTOBYIOTHCS MEPCOHANIBHI KOMIT IOTEPU 3 BCTAHOB-
JICHUM BiInoBigHUM TiporpamuumM 3abesneuennsMm (DartPad, Visual Studio Code, CAIIP Solid-
Works, Ultimaker Cura) ta FDM 3D-npunTep.

Jnist mornuOneHHsT BUBYCHHST TUCHUTUTIHA PEKOMEHAYEThCS CUCTEMATUYHE ONPAIlbOBYBAHHS
BITYM3HSHUX Ta 3aKOPJIOHHUX (PaxOBUX JKypHaJIiB (IanepoBUX Ta eNEeKTPOHHUX). [ o3Haiiomien-
HSl 3 HOBITHIMH METOJUKAaMHU Ta TEXHOJIOTISIMH PEKOMEHAYETHCS Bi/IBIAYBaHHS MAallIMHOOYAIBHUX
MiIPUEMCTB.

3 MeTOI PO3’SICHEHHSI HAMOUTBIN CKJIAJHUX MUTAaHb MUCIMIUIIHA Ta MIABUIICHHS SKOCTI BU-
KOHAHHS NMPaKTHYHUX POOIT MPOBOJATHCS IPYNOBI Ta 1HAMBIAYyalbHI KOHCYJbTAlLIl 32 PO3KIAIOM
Kadeapu.

10. PexomenoBaHi Jkepesna inopmanii
OcHoBHa JiiTeparypa

1. Yepuoycenko O.1O., Yenentok O.0O., Punmiok I.B. OCHOBH HayKOBUX OCHIIKEHB Ta THXKEHEP-
Hoi TBopuocTi // HaBuansauii nocionuk. — K.: KIII im. Irops Cikoperkoro, 2016. — 270 c.

2. Kpasenps C.B., Heungiok A.A., PomanoBcekuit O.JI. Teopist TexHiuHux cucreM. HaBuanmbHuUit
mocionuk. — Pisae : HYBI'TI, 2015. - 139 c.

3. I'pabuenko A.l., ®egoposuu B.O., Napamenko .M. Metoaun HaykoBUX JOCHTiKeHb: HaBy. mo-
cionmk. — X.: HTY "XIII", 2009. — 142 c.
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. Crpoitenes 1.0., JleGeneB B.B., UepBonuii 1.d. OcHoBH HayKkoBO-TE€XHIYHOI TBOpyocTi. HaBua-
TeHUN TTociOHMK // 3anmopixoks: Bugasauiirso 3/11A, 2008. — 131 c.

. Kpocnnardopmua po3pobka MoOimpHUX 3acTOCyHKIB. : HaBY. moci6. / KIII im. Irops Cikopce-
koro ; yknan.: O. JI. HenamkiBeskuid, . 1. I'yceBa. — Kuis : KIII im. Iropst Cikopcebkoro, 2023. —
221 c.

. Ilynans JI. 1. TlocTriporiecn anuTUBHUX TEXHOJIOTiH: HaBY. nmocioHuk / JI. 1. ITymans. — Xapkis:
HTY «XIII», 2023. -91 c.
. Manxinescekmii O. JI. CyuacHi agutuBHiI TexHonorii 3D apyky. OcoOGIMBOCTI MPAKTUIHOTO 3a-

cToCyBaHHS : HaBYaIbHUM TociOHMK / O. JI. MamxkineBcekuid, P. JI. IckoBuu-JloTorpkuii. — Bin-
muig : BHTY, 2021. — 105 c.

JomomixkHa JiiTepaTypa

. Ky3nenos 0. M. Teopist TEXHIYHUX CHUCTEM B acCIEKTax JOCTIIHKEHb Ta TEXHIYHOI TBOPYOCTI :
niapyuauk / FO. M. Ky3nenos, b. 1. [Ipunansuuii. — JIynek : Bexa-Zpyk, 2023. — 284 c.

. Tapapa A.M. IIpoekTyBaHHS i KOHCTPYIOBaHHS 00’ €KTIB TEXHIKM : HaBYaIbHUH mociOHuk / Ta-
papa A.M.— K. : KOHBI I1PIHT, 2019. — 144 c.

. Dart Apprentice (First Edition) : Beginning Programming with Dart by Matt Galloway, Jonathan
Sande and raywenderlich Tutorial Team. 2021. — 296.

. Data Structures & Algorithms in Dart By Jonathan Sande. Razeware LLC. 2022. — 425.
. Advances in 3D Printing & Additive Manufacturing Technologies Springer Science+Business
Media Singapore 2017. 195.

. Gibson 1. Additive Manufacturing Technologies 3D Printing, Rapid Prototyping, and Direct
Digital Manufacturing / 1. Gibson, D. Rosen, B. Stucker., 2015. — 498 c. — (Second Edition).

11. Indopmauiiini pecypcu B iHTepHeT
https.//dart.dev/quides
Kadenpa «lmxeHepHa MexaHika Ta TEXHOJOrIl MammHOOyayBaHHs» [EnexTponnwuii pecypc]. —
Pesxxum moctyny: http://imtm-nuk.com.ua.
HaykoBa 6i6miorexka HarioHanbHOro yHiBepcuTeTy KopaOneOyayBaHHs iMeHi aamipana Maka-
poBa [Enextponnwuii pecypc]. — Pexxum moctyny: http://lib.nuos.edu.ua.
Karamor  6ibmiorek  Ykpainum  [Enexkrponnuit  pecypc]. —  Pexum  nocrymy:
http://izdn.ntu.edu.ua/_ua/lib/library_ua.html.



https://dart.dev/guides
http://imtm-nuk.com.ua/
http://lib.nuos.edu.ua/
http://izdn.ntu.edu.ua/_ua/lib/library_ua.html
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JOJATOK
Pe3yabTaTu neperJisigy po60o4oi nporpaMu HaBYAJbHOI JUCUMILIIHA
«HaykoBi npo0/1eMy KOHCTPYIOBAHHSI TAa BUPOOHULTBA BY3J1iB IBUT'YHIB)»

Temu Jexuii

No Kinexicte rogua
HazBa temu
3/m Jlenna popma | 3aouna dpopma

Pazom

Temu NPAKTUIHHUX 3aHATH

No KinpkicTs roguy
Hazpa Temu
3/m Jlenna popma | 3aouna dopma

Pazom

3MiHM 10 poOo40i IporpaMu HaB4aiabHOI qucuIUIiHU «HaykoBi mpo6ieMu KOHCTPYIOBaHHS
Ta BUpOOHUIITBA BY3JIiB ABUTYHIBY» PO3IJITHYTO Ha 3aci/laHH1 KadeIpH 1HKEHEPHOI MEXaHIKH Ta Te-
XHOJIOT1i MalIMHOOYyBaHHS

[TpoTokom Ne BiJT « » 202_p.

3aBigyBad kadenpu Muxaitno TKAY

3MiHM 10 pob0Y0i MporpaMu HaBYaJIbHOT AUCHUILTIHU «HaykoBi mpobieMu KOHCTPYIOBaHHS
Ta BUPOOHUIITBA BY3JIiB ABUTYHIBY» Y3TOJKEHO 3 FapaHTOM OCBITHBO-HAYKOBOI ITPOrpaMH.

I"apaHT ocBiTHBO-HayKOBOi nporpamu «lIpuknanna mexanika» Tkau Muxaitno Pomanosuy,
JOKTOp TEXHIYHHUX HayK, mpodecop

I"apaHT OCBITHBOI TpOTrpamMu Muxaitno TKAY




