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BCTYII

AHoOTALA

Jucuumuina «IlpoekTyBaHHs creniajJbHOro pixky4doro incrpymenty Ha 06a3i CAD-
CHCTeM» € OOOB'SI3KOBOIO JIMCIMIUIIHOIO TIATOTOBKM MAariCTpiB BIAIMOBITHO 1O OCBITHBO-
npodeciitHol nporpamu «[HXUHIPUHT MEXaHIYHUX CUCTeM» Taiy3i 3HaHb G «[HXxeHepis, BUpOOHU-
1ITBO Ta OyAIBHULITBOY creriaabHocTi G9 «IlpukinagHa MmexaHikay.

OpHUM 13 HANPSAMKIB TOKPAIIEHHS PIBHSI KOHKYPEHTOCIPOMOXHOCTI BITYM3HSIHOTO MAIIMHO-
OyIlyBaHHS € MIABUIIECHHS SKOCTI MPOIYKIIII Ta MPOIYKTUBHOCTI mpaili. Benukuii BIUIMB Ha BHpi-
HICHHS IUX 33/1a4 OKa3ye 1HCTpyMEHTaJbHE 3a0e3MeueHHs] BUPOOHUIITBA SIKICHUM Ta MPOIYKTHB-
HUM CIIeLIaIbHUM PLKYYUM 1HCTpyMeHTOM. DopMyBaHHS y CTYAEHTIB TEOPETUYHHMX 3HAHb LIOJ0
CYy4acHUX METOJIB MPOEKTYBAaHHS CIEIiaIbHUX PDKYYHX IHCTPYMEHTIB, OTPUMAHHS MPAKTUYHUX
HaBUUOK iX pO3paxyHKY, IPOEKTYBAaHHS Ta OOYAOBU TPUBUMIPHUX MOJENEH 3 BUKOPUCTAHHAM CY-
gacHux CAD cucreM 103BONIUTh OTpUMaTH (HaxiBIB 3AaTHUX BIAMOBIZaTH BUMOTaM Cy4acHOTO
BUPOOHMIITBA.

Kiro4oBi cj10Ba: mpoekTyBaHHS CHENiaJIbHOTO PKYUOro iHCTPYMEHTY; PO3PaXyHOK CIIeIli-
AIBHOTO PIKYYOT0 IHCTPYMEHTY; TPUBUMIPHA MOJIENb CIELIaJbHOTO PIXKYYOro IHCTPYMEHTY.

Abstract

The discipline «Design of special cutting tools based on CAD systemsy is a mandatory dis-
cipline of master's degree in mechanical engineering technology in accordance with the education-
al-professional program «Mechanical Systems Engineering» in the field of knowledge G «Engi-
neering, Manufacturing and Construction» specialty G9 «Applied Mechanicsy.

One of the ways to improve the level of competitiveness of domestic machine-building is to
increase the quality of products and labor productivity. High-quality and productive special cutting
tools have a great influence on the solution of these problems. Formation of students' theoretical
knowledge regarding modern methods of designing special cutting tools, obtaining practical skills
for their calculation, designing and building three-dimensional models using modern CAD systems
will allow to obtain specialists capable of meeting the requirements of modern production.

Keywords: design of a special cutting tool; calculation of a special cutting tool; three-
dimensional model of a special cutting tool.



1. Onuc HABYAJIBHOI JUCHHUILTIHHA

I'any3b 3HaHb,

XapakTepucTUKA
HABYAJIbHOI 1M CHUILTIHA

HaiiMenyBaHHs creniaJbHicTh
OKa3HHUKIB (ocBiTHSI Mporpama), Jlenna dopma | 3a0una gopma
. eu e HaBYaHHA HAaBYaHHA
OCBiTHili piBeHb (IDH) (3DOH)
KinbkicTh kpeauris — 4
l'any3p 3HaHBb: O06o0B’s13k0Ba

Mopaymis — 1

G InxeHepisi, BUPOOHMUTBO
Ta Oy1iIBHUIITBO

Pik minroroBxm

3MicTOBUX MOJyIIiB — 4 1-i ‘ 1-i
Enexrponnuii anpec
PITH/ na caiiti YHiBepcu- Cemectp
TETYy ) )
I : CremiaiabHICTD. > v
HJIUB1yaJIbHE HAYKOBO- . 1-i | 1-i
. . G IlpukaagHa MexaHika
JOCTiHE 3aBAAHHS: Jlexkuii
— . 15 ron. 6 rox.
—— OcBiTHs porpama: a A
3aranbHa KUIbKICTb . .
IHKUHIPHHT MeXaHIYHHX .
roaus — 120 IIpakTnuni
cucTremM
15 ron. ‘ 6 ro.
JlabopaTopni
15 ron. ‘ 6 ro.
TwXHEBUX TOJIUH JJ14 JICH- CamocriiiHa po0oTa
HOi (hOpMU HABUAHHS: 75ron. | 102 ron.

ayUTOPHUX — 3;
CaMOCTiiHOT poOoTH
CTyJeHTa — 5

OcCBiTHIi piBeHb:
apyruii (MaricTepcbKmii)

[nuBiTyanpHe 3aBIaHHS: -

Bua KOHTPOJIIO: 3aXUCT MPaKTHY-
HUX Ta JJabOpaTOpHHUX POOIT, eK3a-
MEH

<DopMa KOHTPOJIIO: INCbMOBA




2. MeTa BUBYEHHS HABYAJIbLHOI AMCHUILIIHT

Mertoro BHBUYEHHS HaBYaIbHOI MUCHUILTIHU «[IpoekTyBaHHS cHemiaJbHOrO PLKYYOTo iH-
ctpyMeHty Ha ©0a3i CAD-cuctem» € (opMyBaHHS y CTYACHTIB BIJIOBITHO 1O OCBITHBO-
npodeciiiHoT MporpaMu TaKUX KOMIETEHTHOCTEH:

3K 6 31aTHiCTh BUNTHCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHSIMHU.

@K 5 3naTHICTh 10 CHCTEMAaTUYHOTO BUBYCHHS Ta aHAJi3y HAyKOBO-TE€XHIYHOI iH(OpMaIii, BITYH-
3HSHOTO 1 3aKOPJIOHHOTO JIOCBIZly 3 IOCSATHEHb B rajy3l MPUKIAIHOI MEXaHIKM Ta 1HHOBAIlIN-
HUX TEXHOJOTIH.

3. lepeaymMoBM 11t BUBYEHHS U CHUILTiHI

[TepeymoBaMu Ui BUBUCHHS JAUCIMIUTIHU € JTUCHUIUIIHKM: BUIA MAaTeMaTHKA, TEOPETUYHA
MeXaHiKka, OIlip MarepiajiB, HAPHCHA T€OMETpis, IHKEeHepHa Ta KOMI'IOTepHa rpadika, aetaii ma-
IIMH, TPOrPaMyBaHHs Ta CHCTEMU MPOEKTYBAHHS YIPABIISIOYUX IPOrpaM aBTOMATH30BaHOTO 001a-
naannsa (CAM-cucremu), B3a€MO3aMiHHICTb, CTAHIAPTU3AIlISA T4 TEXHIYHI BUMIPIOBaHHS, TEXHOJIO-
ris MamuHOOYyAyBaHHs, TpodeciiiHi OCHOBH CIEIIaIbHOCTI, TEOPisl pi3aHHs, PIKYYHI IHCTPYMEHT.

4. OuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHs HaBYAILHOT TUCIUIUTIHE ITepen0avae GopMyBaHHS Ta PO3BUTOK Y CTYICHTIB Ta-
KHUX pe3y/bTaTiB HABYAHHS:

PH 1 3acrocoByBaru crieniaiaizoBaHi KOHIIENTyalbH1 3HAaHHS HOBITHIX METO/IB Ta METOJIUK MPOEK-
TyBaHHS, aHAJI3y 1 AOCIHIHKEHHSI KOHCTPYKIIiN, MalInH Ta/abo MpoLeciB B rayry3i MammHoO Y-
JyBaHHS Ta CYMIXKHHX TaJTy3siX 3HaHb;

5. [Iporpama HaBYAIbHOI JUCIHILIIHA

Moayas 1
3microBuii MoayJb 1. 3arajbHi NPMHUUIM NPOEKTYBAHHS ClleliaJIbHUX
PiKy4nx iHcTpyMeHTIB Ta BUKOpucTanHsa CAD cucrem.

Tema 1. 3arajibHi NPUHIMIM NPOEKTYBAHHA CHeUiaJIbHUX PiXKy4HMX IHCTPYMEHTIB Ta
Bukopucranusi CAD cucrem. Beryn. Mera 1 3amaui kypey. CrnenianbHi iHCTpyMeHTH. [Ipu3Ha-
YeHHs, TN Ta Ki1acugikallis, 0cOOIMBOCTI KOHCTPYKIIT CHEiabHUX PIKYyUMX IHCTPYMEHTIB. Me-
Ta, 3aBJaHHS 1 METOAM MpOeKTyBaHHS. [1oCIiIOBHICTh MpPOEKTyBaHHA. YaCTUHU 1HCTpYMEHTa Ta
eTanu iX NpoeKkTyBaHHsA. Po3poOka TeXHIYHUX BUMOT. ABTOMAaTH3allis rpagiuHuX poOIT MpH MPOEK-
TyBaHHI Ta M0OYy10Ba TPUBUMIPHUX MOjIeJel 3 BUKopucTaHHsaM cydacHux CAD cucrem
Jlitreparypa: [1], ctp. 6-10; [2], ctp. 5-29; [5], ctp. 9-21; [7], cTp. 66-85; [8], cTp. 60-123; [9],
cTp. 18-29.

3micToBuii Moay.b 2. [IpoektyBanus ¢paconnux pizuiB B CAD cucremax.

Tema 2. IlpoexTyBaHHsi Kpyriux ¢acoHnux pisuiB. ®Paconni pizmi. [IpuznaueHHs Tta
knacudikanis. Kpyrnumit ¢aconnuil pizenp. 3arajibHi OPUHIUIN Ta MOCTIIOBHICTh MPOEKTYBAHHS.
KoncTpykiis, reomerpist Ta rabaputHi po3Mipu. Po3paxyHok BuxigHux aaHux. ['padiunuii ta ana-
JITUYHUA METOIU BU3HAuUEHHs Mpodimo pixkyuoi kpoMkH. JlonaTkoBi pixkydi kpomkH. Ilocnigos-
HicTh T00yn0BH 3D Moneni.

Jlitreparypa: [2], ctp. 51-59; [4], ctp. 26-78; [5], ctp. 36-58; [9], cTp. 75-89; [11], ctp. 55-62,
70-79, 88-90, 103-107.

Tema 3. IlpoekTyBanHs Npu3MaTU4HUX pacoHHuX pi3uiB. [IpusmaTnunmii paconnuii pi-
3€llb. 3arajbHi NPUHIUIN Ta NOCIIAOBHICTh MpoeKTyBaHHs. KOHCTpyKIIis, reoMeTpist Ta rabapuTHi
po3mipH. Po3paxyHok BuxigHux aanux. ['padiuHuil Ta aHaMITHYHUN METOM BU3HAYEHHS NPOQiI0
pixydoi kpoMmku. Jlonatkosi pixydi kpomku. [locnigoBnicts nodynosu 3D mozeni.

Jliteparypa: [5], ctp. 36-58; [7], ctp. 160-170; [9], ctp. 75-89; [11], cTp. 62-66, 79-82, 90-92,
108-111.



3micToBuii MoayJib 3. IIpoekTyBaHHS iHCTPYMEHTIB
151 00pooxu orBopiB B CAD cucremax.

Tema 4. [IpoexkTyBaHHA 0cbOBHX iHCTpYMeHTIB. Knacudikailis Ta 0coOOIUBOCTI KOHCTPY-
KLI{ CHemianbHUX IHCTPYMEHTIB [uisg 00poOKku oTBOPiB. KOHCTpYKTHBHI eneMeHTH. 3arajibHi MpHH-
UK Ta MOCHIJOBHICTh MPOEKTYBAaHHS CBEPUI JJIS TIIMOOKOTO CBEPIJICHHS, OOPOOKH CTYIEHEBUX
OTBOPiB, KOMOIHOBaHHUX OCHOBUX 1HCTpYMEHTIB. [locinoBHicTs MOOYnOBH iX 3D Monenei.
Jlireparypa: [3], ctp. 14-22; [4], ctp. 79-93; [5], ctp. 60-98; [6], ctp. 69-73; [7], ctp. 172-226;
[9], cp. 144-168.

Tema 5. IlpoexktyBanHsi npotsizkok. [Ipusnauenns ta kinacudikais. [IpoTspkku kpyrii,
HUIUIIEB], OaraTorpaHHi, MMOHKOBI, 30BHIIIHI. KoHCTpyKLii 1 cienn¢ivHi KOHCTPYKTUBHI eleMeH-
ti. Cxemu pizaHHs. 3arajibHa METOJMKA MPOeKTyBaHHsA. OCOOIUBOCTI KOHCTPYKIIII 1 PO3PAXyHKY
OKpeMHX BUIIB MpOTsHKOK. [TocminoBricTh modymoBu ix 3D momeneii.

Jlitreparypa: [2], ctp. 73-90; [4], crtp. 94-222; [5], crp. 226-262; [6], crp. 115-124; [7],
crp. 228-255; [9], crp. 94-115; [10], ctp. 63-114.

3micToBuii MoayJib 4. [IpoektyBanns cneniajbHux ¢ppe3 B CAD cucremax.

Tema 6. [IpoexkTyBaHHs1 quMCKOBHUX (ppe3. Ope3u AUCKOBI rOCTPO3aTOUYCHI Ta 3aTUIIOBAHI.
®daconni ¢pesn. [1azoBi dpe3u. OcoOIMBOCTI KOHCTPYKINI 1 PO3paxyHKY OKpEeMHX BHUIIB (pes.
Kpusi 3artunyBanns. IlocnigoBHicTh po3paxyHKy Ta mpoekTyBaHHs. [lociimoBHiCT, MOOYIOBH iX

3D moperneit.
Jlitepatypa: [2], ctp. 60-72; [4], ctp. 241-276; [5], ctp. 100-114; [6], ctp. 74-92; [9], cTp. 117-142.

Tema 7. IlpoekTyBanHs yepB’siunux ¢pe3. Opesu yeps’siani. Opesu s 06poOku 3ydua-
CTHX KOJIC, IIUTIIIEBUX BajiB, HapizaHHs 3ipoyok. [Ipunuun poboru. Koncrpyxkii. [locnigoBHicTh
PO3paxyHKy Ta MPOCKTyBaHHsS. Meroau npodinroBaHHs. Bu3HaueHHS OCHOBHUX KOHCTPYKTHBHUX
napametpiB. [locninoBHicTs moOya0BH iX 3D Mozeneit.
Jlitreparypa: [2], ctp. 145-168; [4], ctp. 278-303; [5], ctp. 193-199; [6], ctp. 93-98; [10], ctp.
122-164.



TeMaTH4YHMII I-TaH HABYAJILHOI JHCHUILIIHA

KinepkicTs roguu

Ha3zBu 3micTOBHX Henna dopma 3aouna popma

MOZYIB 1 TCM YCBO y TOMY YHCIIi YCb y TOMY YHUCII1

IO | jek | m.p. | m.p. | c.p |OTO| nek | m.p. | I.p. | C.p

1 2 3 4 5 |6 |78 9 |10 | 11

Moayas 1 (M1)

3microBuii MoayJb 1. 3arajibHi NPMHIMIIM NIPOEKTYBAHHS ClIeliaJIbHUX
pisxkyuux iHCTpyMeHTiB Ta BUKopuctanusa CAD cucrem.

Tema 1. 3aranbHi NPUHIUIN TPOCKTY-
BaHHS CHEIlaJbHUX PUKYYHX 1HCTpyMeH-| 15 | 2 2 2 9 (15| 1 1 1 |12
TiB Ta BUKopucranusa CAD cucrem.

Pa3zom 3a 3micToBuUM mMoayJiem 1 15 | 2 2 2 9 |15 1 1 1 |12

3microBuii Mmoayasb 2. [IpoextyBanus paconnux pisuiB B CAD cucremax.

Tema 2. IlpoexTyBaHHS Kpyraux (hacoH-

. 15 | 2 2 2 |9 |155/ 050505 14
HUX PI3LiB.

Tema 3. [lpoexTyBaHHS NPU3MATUYHUX

(bacoHHUX Pi3LiB 151 2 2 2 |9 145/ 0505|0513

Pa3om 3a 3micToBUM Moays1eM 2 30 4 4 4 118 (30| 1 1 1 27

3micToBuii MoayJib 3. [IpoekTyBaHHS iHCTPYMEHTIB
st 00pooku orBopiB B CAD cucremax.

Tema 4. [IpoekTyBaHHS OCHOBHX 1HCTPY- 15 | 2 2 2 9 15| 1 1 1 | 12

MEHTIB.
Tema 5. [IpoekTyBaHHS IPOTSKOK. 15 | 2 2 2 19|15 1 1 1 |12
Pa3zom 3a 3micToBUM MoayJiem 3 30 | 4 4 4 |18 30| 2 2 2 | 24

3microBuii MoayJs 4. [IpoextyBanHs cneniajbuux ¢pe3 B CAD cucremax.

Tema 6. [IpoextyBanHs auckoBux ¢pes. | 16 | 2 2 2 110|116 | 1 1 1 |13

Tema 7. IIpoexTyBaHHA 4YepB’ IYHUX

29 | 3 3 3 12029 1 1 1 | 26
¢bpes.

Pa3om 3a 3micToBuM Moayaem 4 45 | 5 5 5 |30 (45| 2 2 2 | 39

Ycboro 3a moayJiem 1 120 | 15 | 15 | 15 | 75 |120| 6 6 6 |102




Temu npakTHYHHUX POOIT

KinekicTs roguu

Ne Ha3Ba Temu
3/ Jenna | 3aouHa
dopma | dopma
1. |O3HaiioMyIeHHS 3 KOHCTPYKITISIMH CIICIIIAIBHUX PIKYYUX THCTPYMECHTIB. 2 1
2. |llpoexTyBaHHS 1 pO3paxXyHOK KPYIJIOro (haCOHHOTO Pi3Lsl. 2 0,5
3. |IIpoekTyBaHHS 1 pO3paxyHOK MPU3MATHUIHOTO (PaCOHHOTO Pi3IIs. 2 0,5
4. |IIpoexTyBaHHS 1 pO3paxyHOK CBEpIa-3eHKEPA. 2 1
5. |IIpoekTyBaHHS 1 pO3paXyHOK KPYIJIOi MPOTSKKH. 2 1
6. |IIpoekTyBaHHS 1 pO3paxyHOK JUCKOBOI Ma3oBoi dhpe3un 2 1
7. |llpoexkTyBaHHS 1 pO3paxXyHOK YepB’ sIYHOI MOJIYJIBHOI (hpe3H. 3 1
Pa3zom 15 6

Temu 1a6opaTopHux podiT

KinpkicTs rogun

Ne
3/m Hassa Temu Jenna | 3aouHa
dopma | dopma
1 O3HallOMJIEHHS 3 MOKJIMBOCTAMHU MOOYIOBH TPUBHUMIPHUX MOJENICH B 2 1
" | CAD cucremax.
2. | IlpoexTyBaHHS TPUBUMIPHOI MOJIET KPYTJIOTO (haCOHHOTO Pi3IIs. 2 0,5
3. | [IpoekTyBaHHS TPUBUMIPHOT MOZEI MPU3MATHYHOTO (PaCOHHOTO Pi3IIsl. 2 0,5
4. | IlpoexTyBaHHS TPUBUMIPHOI MOZIEIII CBEp/IIa-3eHKEpA. 2 1
5. | [IpoekTyBaHHsI TPUBUMIPHOT MOJIENI KPYTIIOT1 POTSIKKH. 2 1
6. | IlpoexTyBaHHs TPUBUMIPHOI MOJIET AMCKOBOI Ma30BO1 Ppe3H. 2 1
7. | IlpoexTyBaHHs TPUBUMIPHOI MOJIETI YepB’ TYHOT MOJIYJIbHOT pesu. 3 1
Pa3zom 15 6
Camocriiina po6ora
3aBaaHHA /151 caMOCTilHHOI po6oTH
No KinekicTh roaun
3/m Bux pobon Nlenna | 3aounHa
dbopma | dopma
1. | ITigroroBKa [0 NEKIINHUX 3aHATh 7 7
2. | IligroToBka /10 MPAaKTUYHHUX POOIT 7 7
3. | Iigroroska 10 J1abopaTOPHUX POOIT 7 7
4. | TlinroToBKa 10 KOHTPOJIBHUX 3aXOMIB 10 -
5. | IligroroBka, opopMIIEHHS Ta 3aXUCT NPAKTUYHUX POOIT 14 14
6. | IligroToBka, opopMIIeHHS Ta 3aXUCT J1a0OPATOPHUX POOIT 15 15
7. | IligroToBka Ta 0OPMIIEHHS KOHCIIEKTY — 35
8. | IligroToBka /10 eK3aMeHy 15 17
Pa3zom 75 102

InauBinyanbHe HAYKOBO-10C/Ti/IHE 3aBaHHA

IH,Z[I/IBi,Z[yaJ'IBHe Hay'KOBO-IIOCJ'Ii,Z[HC 3aBAaHHsA HE r[epen6aque HaB4YaJIbHUM IIJIaHOM.
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6. MeToau HABYAHHS, 32cO0H TIarHOCTUKM pe3y/bTATiB HABYAHHA Ta
MeTO/M iX 1eMOHCTPYBAHHA

MeToau HaBYaHHSA: poOOTa 3 JITEPATYPOIO; MOSICHEHHS; IEMOHCTPYBaHHS; JIEKIIis; Oecina;
UTIOCTpYBaHHS; IPaKTHYHA poOOTa; JaboparopHa poOOTa; IHCTPYKTAX; (PPOHTAIBHE ONMTUTYBAHHS.

3aco0u TiarHOCTHKHU Pe3yJIbTATIB HABYAHHSA TAa METO/IM iX IeMOHCTPYBAHHS .

- eK3aMeH;

- MOZYJIbHa KOHTPOJIbHA POOOTA;

- KOHCIIEKT JIEKIii;

- 3aXHCT MPAKTHYHHUX POOIT.

- 3axucT J1abopaTOpHHUX POOIT.

7. (I’OpMI/I MNOTOYHOIO Ta l'li)IcyMKOBOFO KOHTPOJIIO

JlocsiTHEeHHS CTyIeHTa OLiHIOIThCA 32 100-0a1pHOI0 CHCTEMOI0 YHIBEPCHUTETY.

[TimcymkoBa oIiHKa HAaBYAJILHOT'O KYPCY BKJIIOYA€E B ceO€ OIIHKH 3 TTOTOYHOTO KOHTPOJIO 1
OIIIHKY 3aKJIIOYHOTO ICIIUTY. Y KOKHOTO KOMIIOHEHTA CBOSI YacTKa B 3arajibHii CUCTEMI OI[IHOK. Y
MIPOMDKHHX OIIHKax CTYACHT Moxxe HaOpatu 60 6aJiB. [1inq KOMIOHEHTOM MPOMIKHHMX OIIIHOK PO-
3YMIIOTBCSI TIOTOYHI OLIHKKA MPOTATOM CeMeCTpy (BUKOHAHHS Ta 3aXUCT IMPAKTUYHHUX 1 J1aboparop-
HUX POOIT, BUKOHAHHS KOHTPOJILHUX poOIT 3a Marepianamu 1 — 4-ro 3MiCTOBUX MOJIYIIB Ui CTY-
JICHTIB JIEHHOI ()OpMU HAaBYaHHS; BUKOHAHHS Ta 3aXUCT NPAKTUYHUX 1 J1abopaTopHUX poodiT, miaro-
TOBKa KOHCIIEKTY JICKI1{ JJIsl CTYJCHTIB 3204HO1 (JOPMHU HABUAHHS).

Jlnist cTyneHTiB IeHHOI (OpMH HaBYAHHS MOTOYHUN KOHTPOJIb BKIIIOYAE OI[IHIOBAHHS BHUKO-
HaHHS Ta 3aXHUCT MPAKTHYHUX 1 JJa0OpaTOpHUX poOIT, BAKOHAHHS KOHTPOJIBHMX POOIT 3a Martepia-
gamu 1-To Ta 2-10 i 3-T0 Ta 4-r0 3MicTOBHX MOAYJiB. CTYZ€HTH BUKOHYIOTH Ta 3aXHIIAOTh IPaK-
TUYHI 1 TabopaTopHi poOOTH Y BCTAHOBJIEHI TepMiHU. MakcuMmanbHa KUIbKICTh OajliB 3a KOXKHY Te-
My MPAaKTUYHOI 200 J1abopaTopHOi poOOTH CTAaHOBUTH 3 OaJHM 3 ypaxyBaHHSM IPAaBUIBHOCTI Ta KO-
cTi 0OpMIICHHS 3BITY, KOPEKTHOCT1 PO3paxyHKIB Ta BiI0OpaKeHHs] OTPUMAHUX Pe3yibTaTiB, a Ta-
KOX BIJITOBIZCH HAa KOHTPOJIBHI 3auTaHHsA. MakcuMaabHa OIliHKA CTYJCHTA 3a MPAKTUYHI POOOTH
21 6an (7 nmpakTuyHUX poOiT Mo 3 6aym), 3a JabopaTopHi podotu 21 6an (7 madbopaTopHUX POOIT 1O
3 Ganm).

CryneHntu AeHHOT (OpMU HaBYAaHHS BUKOHYIOThH JIBI KOHTPOJBHI poOOTH 3a MarepiaiaMu
1-ro Ta 2-ro 1 3-ro Ta 4-r0 3MICTOBUX MOAYNIB. MakcuMalibHa OIlIHKa CTY/ACHTA 3a JaHUK KOMIIO-
HEeHT nporpamu 18 6aniB (2 KoHTpobHI poboTu 1o 9 6aniB). KoxkHa KOHTposbHA poOOTa BKIIIOYAE
Tpu tutaHHs (3 * 3 6amu = 9 GainiB). TpuBaIicTh BUKOHAHHS POOOTH 45 XB.

CryneHtu 3a04HOi GOpPMH HAaBYAHHS BUKOHYIOTh Ta 3aXHUIIAIOTh MPAKTH4HI 1 JJaOOpaTopHi
poOOTH Ta MalOTh MIArOTYBAaTH KOHCIEKT JIEKLIH 3a TeMaMu TUCHMIUIIHK. MakcuManbHa OIliHKa
CTyZICHTA 3a MpakTH4dHi podotn 21 6an (7 mpakTudaHUX poOiT mo 3 Ganm), 3a abopaTtopHi podboTH
21 6an (7 nabopatopHux poOiT mo 3 6anu). MakcumanbHa OIiHKA CTYJeHTa 3a KOHCIEKT JeKiii 18
6aniB (6 Tem mo 3 6amnm).

CryneHTy JeHHOI Ta 3a04HOI (JOpMHU HABUYAHHS CKJIAJAl0Th 3aKIO4YHUH icnut. [IuToma Bara
ICIIUTY B 3arajbHii cucreMi ouiHoK — 40 0aniB. Icnut npoBoauThHCs B mUChbMOBIM opmi. Exzame-
HaI[iiHUI OieT BKITtoyae 4 muTaHHsA. MakcumalnbHa KUTbKICTh 0aiiB, Ky HaOWpae CTYyIEHT 3a Bij-
MOBIIb HA OJIHE MUTaHHs — 10 Gais.

IIpaBo 3/1aBaTH 3aKIFOUYHUI ICIIUT JAETHCS CTYACHTY, SIKUHM 3 KOXKHOI'O BUAY HOTOYHOTO MO-
JyJIBHOTO KOHTPOJ0 Habupae He MeHme 60% Big MakcuMalibHOI KimbKocTi OamiB. IlizcymkoBa
OLIIHKAa HABYAJIBHOTO KYpPCY € CYMOIO NMPOMDKHHMX OIIIHOK 1 OLIHKM iCTIUTY. SIKIIO CyMapHa Kilb-
KiCTb OaiB 3 TOTOYHOTO MOJYJIBHOTO KOHTPOJIIO CTaHOBUTH MeHIIe 60%, CTyeHT Ma€e MOBTOPHO
BUKOHATHU MPAKTU4HI, JJAOOpAaTOpHi a00 KOHTPOJIBHI pOOOTH.

3apaxyBaHHS KPEIUTIB HABYAIHHOTO KYpCy MOXKIIMBO TUTBKH ITCIS JTOCATHEHHS Pe3yibTa-
TiB, 3amuiaHoBanux PITH/L, mo BupaxaeThCst B O/1HIN 3 MO3UTUBHUX OILIIHOK, Ilepe10aueHNX YMHHUM
3aKOHOJITAaBCTBOM.
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®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI AifJIHOCTI CTYAEHTIB Ta IX OLiHIOBAHHS

KinbkicTh
oaJsiB

Kpurepii oniHlOBaHHA NPAKTHYHUX POOIT

3

Po6ota BukoHaHa y BCTaHOBJICHHH TepMiH. CTYJEHT BUKOHYE TIPAKTUYHY POOOTY
CaMOCTIHHO B MIOBHOMY 00CsI31; 3BIT Bi/IMOBIJa€ BCTAHOBJICHNM BUMOTaM; IPaBHU-
apHO Bignosigae Ha 90...100 % KOHTPOJIBHUX 3aITUTAHb.

PobGoTa BuKOHAaHA y BCTAaHOBJICHUN TepMiH a0 3 HE3HAYHUM 3ami3HeHHAM. CTy-
JICHT BUKOHY€E IPAKTHYHY POOOTY CaMOCTIifHO a00 3 HE3HAYHOIO IMiJKA3KOK BH-
KJIa/1a4a; 3BIT MICTUTh HETOUHOCTI y pO3paxyHKax; Bianosigae Ha 36...89 % xo-
HTPOJIbHUX 3AIUTaHb.

PobGoTa BUKOHaHA 3 MOPYIICHHSIM BCTAHOBJIEHUX TepMiHiB. CTYJEHT BHKOHYE
MPaKTUYHY pOOOTY MIC/Isl KOHCYIbTAIlId 3 BUKIJIaJa4eM; 3BIT MICTUTh 3HA4YHI He-
TOYHOCTI y PO3paxyHKax Ta IMOMHJIKH; BIAMOBigae MeHIIE HiX Ha 35% KOHTpO-
JbHUX 3aIIUTaHb.

CTYZ[CHT HC BUKOHYE€ 3aBJIaHHs

Maxcumanvna oyinka cmyoewma 3a OAHUL KOMHOHEHM Npopamu 051 OeHHOL
Gopmu nasuanusn 21 6an (1 npakmuynux pobim no 3 6anu), 011 3a04Hoi hopmu
nasuanns — 21 6anie (1 npakmuunux pobim no 3 6anu).

KinbkicTh
oaJiB

Kpurepii ouinioBanHs 1a0opaTopHUX poodiT

3

PobGoTa BukoHaHa y BcTaHOBiIEHUN TepMiH. CTyIeHT BUKOHYE J1a00paTopHy po-
00Ty CaMOCTIfHO B TOBHOMY 00Cs31; 3BIT BiIIIOBiJIa€ BCTAHOBJICHHM BHMOTaM;
npaBuiIbHO Bignoigae Ha 90...100 % KOHTPOJIbHHUX 3alIUTaHb.

PobGoTa BuKOHaHa y BCTAaHOBJICHUH TepMiH a00 3 HE3HAYHHUM 3arizHeHHsIM. CTy-
JIEHT BUKOHYE J1a0OopaTOpHY poOOTY caMOCTIiHO abo0 3 HE3HAYHOIO MiJIKa3KOH0
BUKJIaJ[a4a; 3BIT MICTUTh HETOYHOCTI; BiamoBigae Ha 36...89 % KOHTpOIBHUX 3a-
IHUTaHb.

PoboTa BrKOHaHA 3 MOPYIICHHSAM BCTAaHOBICHHUX TepMiHiB. CTyIeHT BUKOHYE Ja-
OopaTtopHy poOOTYy Miclis KOHCYNbTallIl 3 BUKJIa/Ja4eM; 3BIT MICTUTh 3HAYHI He-
TOYHOCTI Ta MMOMUJIKK; BIIMOB1/Ia€ MEHIIE HIXK Ha 35% KOHTPOJIBHUX 3aITUTAHb.

CTy,Z[CHT HC BUKOHY€ 3aBIdHHA

Maxcumanvna oyinka cmyoeHma 3a OAHUL KOMNOHEHM Npocpamu Oas OeHHOI
Gopmu nasuanusn 21 6an (1 rabopamoprux pobim no 3 6anu), 01 3a04Hoi ghop-
Mu Hasuanus — 21 b6anie (1 rabopamoprux pooim no 3 6anu).

KiabkicTh
oaJiB

KpuTepii ouiHIOBaHHSI KOHTPOJIBHHUX POOIT

8...9

KonTposibHa poOoTa BUKOHAaHA y BCTAaHOBJIEHUN TEpMIH 0€3 MOMMIOK abo 3 He-
3HAYHOKO MMOMUIIKO. BiAMOBiNi Ha MUTaHHS MPaBUIIbHI, TOBHI, JOT14HI, MICTSTh
aHaJli3, CHCTEMaTH3allll0, y3arajlbHEHHsI, aprYyMEHTOBaH1 BUCHOBKHU.

KontponbHa poboTa BUKOHAHA Y BCTAHOBJICHMH TEPMIH 3 JIEKUJIbKOMa He3Hau-
HUMU OMUJIKaMU. BiMoB1/11 Ha TUTAHHS NIEPEBa’KHO MPABUJIbHI Ta MOBHI.

KonTponbsHa poOoTa BUKOHAaHA y BCTAHOBJIEHUI TepMiH 31 3HAYHOIO KIJIBKICTIO
NpiOHUX MOMWIOK. BiinoBil Ha MUTaHHS MEPEBaXKHO MPABUIIBHI.

KontponbsHa poOoTa BUKOHAHA 3 MOPYIICHHSIM BCTAaHOBJICHUX TEPMIHIB 3 OHI€IO
rpy00I0 MOMUJIKOIO Ta 3HAYHOIO KIJIBKICTIO APIOHUX MOMMJIOK. BianmoBiai Ha mu-
TaHH IEPEBAYKHO HENPaBHIIbHI.

KonTposnbHa poOoTa BUKOHAaHA 3 MOPYIIEHHSM BCTAHOBJIEHUX TEPMIHIB 31 3HAU-
HOIO KUTBKICTIO TPYOMX MOMMJIOK. BiAmoBiai Ha MUTaHHS MepeBaKHO HENpaBH-
JIBHI.

Maxcumanvha oyinka cmyoenma o4Hoi popmu HAGUAHHA 34 OAHUL KOMNOHEHM
npoepamu 18 6anie (2 konmponwni pobomu no 9 danis).
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KinpkicTh
oaJjiB

Kpurepii oniHIOBAaHHSI KOHCIIEKTY JIeKIii

3

[TuTaHHs JTEKUid TEMH PO3KPHUTI MOBHICTIO, MaTepiall JICKI[H MiCTUTh BiIMOBIIHI
PUCYHKH, Tabnu1l i Gpopmyin.

[TuTtanHs OITBIIOCTI JISKIIH TeMH PO3KPUTI MOBHICTIO, ajie IesKi MOTPeOyI0Th 10-
OTIPAIFOBAHHSI, MaTEPiall JICKIIA MICTUTh BIAMOBIIHI PUCYHKH, Ta0wmI i Gopmy-
T

[TutaHHs OUTBIIOCTI JICKIIH TEMHU PO3KPHUTI HE TOBHICTIO 1 MOTPEOYIOTH 0O0Ipa-
IIIOBAaHHS, a JIEKLIi HE MICTSTh BIJINOBIIHI pUCYHKH, Ta0IUII i opmynu.

ITutanHst OLTBIIOCTI JICKI[IH TEMU HE PO3KPHTI.

Maxcumanvha oyinka cmyoenma 3a04nol popmu HAGYAHHSL 30 OAHUT KOMNOHEHM
npocpamu 18 6anie (6 mem no 3 b6anu).

KinbkicTh
oaJjiB

Kpumepii oyintosanna exzameny

10

BinmoBins Ha mUTaHHS MOBHA, MIATBEPKEHA BIANOBIIHUMU (OpPMYIaMH Ta 17T0-
CTPATHBHHM MaTepiajioM, BKIIOYA€ aHAJ3 Ta apryMEHTOBaH1 BUCHOBKH.

Binmosins Ha MUTaHHS MOBHA, MIATBEPKEHA BIINOBITHUMU (OpPMYIaMH Ta 17T0-
CTpaTHBHHM MaTepiajioM, BKIIIOYA€E aHAJi3 Ta apryMEHTOBaHI BUCHOBKH, aJie Mic-
TUTh HE3HAYHY KUIBKICTh APIOHUX MIOMHJIOK.

BinmoBiap Ha MUTaHHS JOCTATHHO MOBHA, YACTKOBO ITiITBEP/KEHA BiIIMOBITHUMHU
dbopMysiaMu Ta ITIOCTPATHBHUM MaTEPiaJioM, MICTUTh 3HAYHY KiJTbKICTh JPiOHUX
TIOMUJIOK.

BinmoBins Ha MUTaHHS HETIOBHA, YAaCTKOBO ITiITBEP/KEHA BiAMOBITHUME (HOpMY-
JaMH Ta UTIOCTPaTUBHUM MaTepiaioM, MICTUTh 3HAYHY KUIBKICTh TpyOUX Ta Apio-
HUX ITOMIIOK.

BinnoBigs Ha MUTaHHA HEMOBHA a00 BIJICYTHS, HE MiJTBEpAXKEHA BiANOBIIHUMU
dopMynaMu Ta ITFOCTPATHBHUM MaTepialioM, MICTUTh 3HAYHY KiJIbKICTh TPyOHX
Ta ApiOHUX TOMUJIOK.

Maxcumanvna oyinka cmyodenma 3a 0anuil kKomnonenm npoepamu 40 6anie (4
numanns no 10 6anis).

IHoTounuit MOAYJIBbHUI KOHTPOJIb

dopma MakcruMasbHa KUIbKICT OaJiB
KOHTPOJIIO JlenHa ¢popma 3aouHa Gopma
BukonaHHs Ta 3aXUCT MPaAKTUYHUX POOIT 7x3 6amiB =21 | 7%3 6amis = 21
Bukonanhns ta 3axuct 1abopaTopHUX poOIT 7*3 0amiB =21 | 7%3 Oamnis = 21
MonynbHa KOHTpOJIbHA po0OoTa 2%9 GaniB = 18 -
KoHxcrexT nexkrii - 6*3 0aym = 18
Pa3zom 60 60




8. KpuTtepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

JlenHe BigaineHHst

Bua pobotu Kinexicts OaniB

3M 1 T1 | Ilpaktuyna po6ota Nel 3
T2 | Ilpaktuuna pobota Ne2 3

3M 2
T3 | IIpakTtuuna po6ota Ne3 3
T4 | IlpakTiuna po6ota N4 3

3M 3
TS5 | Ilpaktuuna pobota Ne5 3
T6 | IlpakTiuna po6ota Neb 3

3M 4
T7 | Ilpaktuana pobota Ne7 3
M 1 T1 | Jlaboparopna po6ota Nel 3
T2 | Jlaboparopua po6orta Ne2 3

3M 2
T3 | Jlaboparopua po6ota Ne3 3
T4 | JlaboparopHa po6ota Ne4 3

3M 3
T5 | Jlaboparopua po6ota Ne5 3
T6 | JlaboparopHa po6oTta Ne6 3

3M 4
T7 | JJabopatopna po6ota Ne7 3
3M1+3M2 Kontponsaa pobota Nel 9
3M3+3M3 Kontponsaa poboTta Ne2 9
[TincymMKoBHI KOHTPOJIb Ex3amen 40

Cyma 100
3aouHe BiggiTeHHs
Bun pobotu Kinekicts Oais

3M 1 T1 | IIpaktuyna po6ota Nel 3
T2 | [Ipaktrara poboTa Ne2 3

3M 2
T3 | I[Ipaktuyna po6ota Ne3 3
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3aouHe BigaiJIeHHs
Bua pobotu Kinexicts OaniB

T4 | [Ipaktruna po6ota Ned 3
3M 3

T5 | [Ipaktuuyna poboTa Ne5 3

T6 | I[Ipaktruna pobota Ne6 3
3M 4

T7 | [Ipaktuyna pobota Ne7 3
3M 1 T1 | JlabopaTopHa pob6ota Nel 3

T2 | JJaboparopna po6ota Ne2 3
3M 2

T3 | JlabopaTopHa po6oTa Ne3 3

T4 | JJaboparopHa po6ota Ned 3
3M 3

T5 | JJabopatopna po6ota Ne5 3

T6 | JJaboparopna poGota Ne6 3
3M 4

T7 | JJaboparopua po6ota Ne7 3
3M 1 T1 | KoHcmekr nexmii 3

T2 | KoHCrekT nekiin 3
3M 2

T3 | KoHcmekr nexiiin 3

T4 | KoHCHeKT neKiin 3
3M 3

T5 | KoHcmekr nekimii 3
3M 4 T6 | KoHcrekT nekiii 3

[TincymMKoBHI KOHTPOJIb Ex3amen 40
Cyma 100

9. IHCTPyMeHTH, 00JIaJHAHHSA TAa MPOrpaMHe 3a0e3nevYeHHsl, BAKOPUCTAHHSA IKUX
nependayac HABYAJbHA TUCHMUILTIHA

14

VY SKOCTI HAOYHOT'O MaTepiany Mij yac JEeKUIHHUX, IPAKTUYHUX Ta JaOOpaTOPHUX POOIT BU-
KOPHUCTOBYIOTBHCSI 3pa3KH CIELIaJbHOrO PiKY4YOro IHCTPYMEHTY, KpecieHHs, muakatu, JCTY,
I'OCT, OCT, katanoru ¢pipM-BUpOOHHUKIB PI>Ky4Oro IHCTPYMEHTY, TOBIIHUKH.

[Ipu npoBeneHH1 JEKUIHHUX 3aHATh BUKOPUCTOBYETHCS MEPCOHATBHUM KOMIT IOTEP Ta MYJIb-
TUMEIIHHIN MPOEKTOp, 1abopaTopHi POOOTH MPOBOAATHCS B KOMIT IOTEPHOMY KJaci, OCHAIIEHOMY
KoMTIIT toTepamu ¢ BcTaHoBiieHoro CAD cucreMoro.
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Jyis mornuOIIeHHs BUBYCHHS TUCIUTUTIHA PEKOMEHAYEThCSI CHCTEMAaTUYHE OIPAIlbOBYBAHHS
BITUM3HSHUX Ta 3aKOPJIOHHUX (paXOBHX JKYpHAJIB (IManepoBUX Ta €JIEKTPOHHUX). [yt o3HaOMIIeH-
HS 3 HOBITHIMH METOJMKAMH Ta TEXHOJOTISIMH MPOBOAMTHCS BiJBiIyBaHHS HAyKOBO-IOCHITHUX Ta
MaIIuHOOYIBHHUX TiITPHEMCTB.

3 METO PO3’sCHEHHS HAaWOUIBII CKJIAHUX MUTAHb TUCIUIUTIHH, TABUIIECHHS SIKOCTI BUKO-
HaHHS NMPAaKTHYHUX Ta JIAOOPATOPHUX POOIT MPOBOMITHCS TPYMOBI Ta 1HAMBITYyaTIbHI KOHCYIbTAIlIl
3a po3KJIaI0M Kadeapu.

[Tix yac mpoBeZieHHS] KOHTPOJIBHUX 3aXO0/1iB PIBEHb 3aCBOEHHS MaTepially 3MiCTOBOTO MOJY-
JIs1 OLIHIOETHCA UIIXOM IPOBEAECHHS MOIYJIbHOT KOHTpoNbHOI poboTn (MKP) Ta 3axucty mpakrtuy-
HUX 1J1a00paToOpHUX POOIT.
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JOJATOK
Pe3yabTaTu neperJisigy po60o4oi nporpaMu HaBYAJbHOI JUCUMUILIIHA
«IIpoekTyBaHHs cneHiaaIbHOIO pizKy4oro incrpymenry Ha 0a3i CAD-cucrem»

Temu Jexuii

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

Pazom

Temu npakTHYHUX PoOIT

No Kinexicte rogua
Ha3Ba temu
3/m Jlenna popma | 3aouna dpopma

Pazom

Temu 1abopaTopHuX podiT

No KinbkicTh rogauH
Ha3zBa temu
3/m Jenna popma | 3aouna dpopma

Pazom

3MiHU A0 poOoU0i MporpamMu HaBYAIbHOI AUCHUILTIHU «[IpoeKTyBaHHS ClIeialbHOrO PixXYy-
4yoro iHCTpyMeHTY Ha 06a31 CAD-cuctem» po3riisiHyTo Ha 3acijaHH1 Kadeapy 1HKEHEPHOT MEXaHIKU
Ta TEXHOJIOT1i MaIIMHOOY/ TyBaHHS

[TpoTokom Ne BiJT « » 202_p.

3aBigyBad kadenpu Muxaiino TKAY

3MiHM 10 poOoYoi MporpaMu HaBYANbHOT AUCHUILTIHU «[IpOEKTYBaHHS CIIELIaIbHOTO PIXKY-
4yoro iHCTpYMeHTY Ha 6a31 CAD-cuctem» y3roikeHo 3 TapaHTOM OCBITHBOI IIPOTpaMH.

I'apanT oCBITHBOI mporpamu «IHXHUHIPHHT MexaHiyHMX cuctem» LlyminoB Onekcanap
[TaBnoBuY, MO1EHT Kadeapu 1HKEHEPHOI MEXaHIKU Ta TEXHOJIOT1i MalllMHOOYAyBaHHS, KaHJ. TEXH.
HayK., JJOLEHT.

I"apaHT OCBITHBOI IpOTpaMu Omnexcannp HTYMIJIOB




