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Po3miwieHHA
Kypcy

Kadeppa 6iomeguuHoi
iHXKeHepii

OCHOBM KOHCTPYHOBAHHA Ta NPOEKTYBAaHHA MeAUYHOI TEXHIKU
Po6oua nporpama HaB4anbHoI Aucumnaiim (Cunabyc)
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16 XimiyHa ma 6GioiHyceHepis
163 biomedu4Ha iH*eHepin
biomeduyHa iHxeHepis
HopmamusHa

0YyHa(0eHHa)
3 Kypc, secHAHuULU

120 200uH
Pegpepam, 3anik

36 200UH nekKuili, 36 200UH NPAKMUK, pegepam
YKpaiHcbKa/AHenilicbKa/

Jlekmop: 0.m.H., npogh. /lebedes Onekcili Bonodumuposuy,

mmif@kpi.ua,
m. 0955901559"
lMpakmuyHi : npog. /lebedes Onekcili Bonooumuposuy

Moodle https://do.ipo.kpi.ua

Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onuc HaBYanbHOI AUCUUNAIHWY, Ti MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTu

HaB4YaHHA

HasuaneHa JducyunniHa «OCHOBU KOHCMPYKBAHHA MA MPOEKMYBAHHA MeOUYHOI

mexHiku»  (Gani OKI) suknadaemoeca npogecopom 3 48 piyHUM 00C8I0OM HAYKOBO-

npakmuy4yHoi pobomu i3 3aCMOCY8AHHA [HX(EHepHUX i MeOUKO-iHHeHepHUX 3acobis |

mexHosoail.

Memoto Has4anbHOI QucyunAiHuU € hopMysaHHA y cmydeHmis 30amHocmell 00 aHani3a

ma npoekmMysaHHA MeOUYHOI MexHIKU 3 BUKOPUCMAHHAM Cy4aCHUX MPUKAAOHUX nakemis

npoekmyeaHHs, 3a6e3ne4yeHHsa aHasi3y ma CUHMe3y NPoeKMHUX pilieHs.



mailto:mmif@kpi.ua

1i0 yac susyeHHs QucyunaiHU opmMyomscsa HacmyrnHi gpaxoei KomnemeHmMHocmi.

Has4anbHa oucyunaiHa Hasexums 00 YUKy HOPMAMUBHUX HABYAAbHUX OUCYUNIH
¢axosoi  nideomosku b6akanaspos. OKI - Hosa sax)ausa OUCYUNAIHA 8 iHXeHepHIl
oceimi. bazamo komnaHili po3pobaaomes 8UCOKOMEXHO102iYHY MPOOYKYito 045
MeOUYUHU Cb0200eHHA ma MalibymHbo20. BidrnogidHo 00 MiXHAPOOHUX OCBIMHIX MPo2pam
meopemuy4Hul 3micm OuCyuniH 8KH0YAE OCHOBHI NPobaemu Ha nepemuHi iH#eHepHoi i
MeOUYHOI . [TpaKMuUYHA YaCMUHA CIPAMOBAHA HA BUPIWEHHS 30004 aHAnMI3y i
MPOeKMy8aHHA eneKMpPOHHOI MeOUYHOI mexHiKu.

Lns susyeHHs oucyunaiHu HeobxiOHi HABUYKU:
3HAHHA iIHO3EeMHOI MOBU;,
3HaHHA OCHOB KOHCTPYIOBAHHA Ta NMPOEKTYBAHHA €N1EKTPOHHOI TEXHIKN.
3HaHHA CTAaHOAPTIB HA MeAUYHY TEXHIKY.
3HaHHA OCHOB MeXaHiKM i Teopii onopy maTepianis.
3HaHHA TEOPETUYHUX OCHOB €/IEKTPOTEXHIKU.
30amHicme 0o nowyky, 06pobsaeHHa ma aHaAi3y
30amHicmb aHanizysamu cKAaoHi MeOUKo-iH#eHepHi ma bioiHxceHepHi npobaemu ma
30ilicHro8amu ix chopmanizauito 0718 3HAXOOHEHHS KifIbKICHUX PilueHb i3 30CMOoCy8aHHAM
CYYacHUX MamemMamu4yHuUx memooie ma iHghopmauiliHux mexHosoail.
8. 30amHicmeb docnidxncyeamu 6iosno2iyHi ma mexHiuHi acnekmu @yHKYioHy8aHHA Ma 830emMOo0il
wmyyHux 6iosnoeiyHux i GiomexHiyHUX cucmem.

NSOV WN R

3azanvbHi komnemeHmHocmi (Of1 ssedeHo 8 dito Hakazom pekmopa HOH/434/2024 sid 10.06.2024
p.):

3K 1 - 30amHicmb 3acmoco8ys8amu 3HAHHSA Y MPAKMUYHUX CUMyauyisx.

3K 2 - 3HaHHA ma po3yMiHHA npedmemHoi 06aacmi ma po3ymiHHA npogpeciliHoi dianbHocmi.
3K 3 - 30amHicmeb crinkysamucsa 0epiasHO MOBOH AK YCHO, MAK i MUCbMO8O0.

3K 5 - 30amHicmeb npogedeHHA 00Cni0HeHb HA 8i0MOBIOHOMY PiBHI.

3K 10 - Hasu4ku 30ilicHeHHsA 6e3neYHoi disnbHoCcM.

CneyiansHi (¢paxoei) komnemenmuocmi (Ol ssedeHo 6 dito Hakazom pekmopa HOH/434/2024 sid
10.06.2024 p.):

®K 1 - 30amHicmb 3acmocosysamu Nnakemu iH¥eHepHo20 Npo2pamHo20 3abesrnevyeHHA 044
nposedeHHA 00CniOHceHb, aHanizy, 06pobKu ma npedcmasseHHa pe3ysbmamis, d MAKOX< 05
asMoMamu308aH0O20 NMPOEKMYBAHHA MeOUYHUX NMpusaadie ma cucmem.

@K 2 - 30amHicmeb 3a6e3ne4ysamu iHx¥eHepHO-MexXHIYHy eKcriepmu3sy 8 npoueci rnaaHysaHHs,
po3pobui, oyiHyi ma cneyugpikayii meou4yHoz2o 061G0HAHHA.

®K 7 - 30amHicme naaHysamu, npoekmysamu, po3pobasmu, 8CMaHo8aAr8aMU,
ekcnayamysamu, — nidmpumysamu, — mexHiYyHo  obcayzosyeamu,  KOHmpoaweamu |
KoopOuHysamu pemMoHmM npunadis, 06aAA0HAHHA ma cucmemu 08 NPOPINAKMUKU,
diazHOCMUKU, niKy8aHHA | peabinimayil, Wo BUKOPUCMOBYEMbLCA 8 AIKAPHAX | HAYKOBO-
00cnidHUX IHcmumymax.

@K 12 - 30amHicme 3abe3neyysamu ma KoOHMposarwseamu O0ompumMaHHa 6e3neku ma
biomeduyHoi emuku npu pobomi 3 MedU4YHUM 061AOHAHHAM.

lMpozpamHumu pe3yabmamamu HA8YAHHA Mic8 8UBYEHHSA OUCUUMAIHU « MiKponpoyecopHa mexHika»
€ (Ol seedeHo 8 dito Hakazom pekmopa HOH/434/2024 sid 10.06.2024 p.):



MPH 2 - ®opmynrweamu n02i4Hi 8UCHOBKU ma o6rpyHmMoeaHi peKkomeHOayili wodo OUiHKU,
ekcnayamauii ma 8rnpoeadmeHHi b6iomexHiYHUX, MeOUKO-MeXHIYHUX ma bBioiHMeHepHUX
3acobis i memodis.

NMPH 4 - 3acmocosysamu [rOAOMEHHA HOPMAMUBHO-MEXHIYHUX OOKyMeHmis, Wo
peanameHmyomeo nopsa0oK nposedeHHA cepmudpikayii npodykuii, amecmayii supobHUUMEA.
MPH 7 - 30ilicHrosamu iHMceHepHuUll cynposid, cepsicHe ma mexHiyHe 06csy208y8aHHA pu
ekcnayamauii - 1a60pamopHO-aHAMIMUYHOI  MexHiKU,  MeOUYHUX  OiGeHOCMUYHUX |
mepanesmuy4yHUX KOMII/EKCI8 ma cucmem 8i0rnogiOHo 00 npasus, AKi 8CMAHOB/AEHi MEXHIYHOH
OOKYMEeHMauiero ma HOPMAMUBHUMU OOKYMEeHmMamu, Wo peaadameHmyroms Mopsao0oK
B88E€0EHHA 8 eKCrn/aAyamauito, 3aCmocy8aHHA Ma PemMoHm Medu4dyHo2o 0b6/1a0HAHHA, O MAKOMC
ogopmasmu munosy 00OKyMeHmMauito 3a sudamu pobim 32i0HO 3 TexHiYHUM pez2aameHMOoM
wo0o medu4HuUx supobis.

IMPH 12 - Hadasamu pexkomeHOauii wodo subopy 06a1a0HAHHA 018 3a6e3rne4yeHHs npoeedeHHs
diazHOCMUKU Ma AiKy8aHHA.

MPH 18 - Po3ymiHHA (hyHOAMEeHMAnbHO-MPUKAAOHUX, MeOUKO-(i3U4YHUX, (i3UKO-XiMIYHUX
30KOHOMIipHOCMel (yHKYioHy8aHHA bionoziyHux o06°ekmis, ma b6ioiH}#eHepHUX OCHOB8
mexHos0e2ili i 06:1a0HAHHA 018 00CAIOHCEHHSA MPOYECI8 OpeaHi3My MOOUHU.

2. MpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNAIHM (MicLie B CTPYKTYPHO-NIOTIYHIA cxemi
HaBYaHHSA 3a BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

HasuanbHa ducyunaiHa « MikponpouecopHa mexHika» HAAeXUumb 00 UUKAY npogeciliHoi niocomosKku ma
Mae mixcoucyunaiHapHut xapakmep. /114 ycrniwHo20 8U8YeHHS Has84asbHoi ducyunaiHu « OcHosu
KOHCMPYOBAHHA Ma MPoeKkmMy8aHHA Medu4YHOi mexHiku» HeobxiOHO nonepedHbLO sUBYUMU
HacmynHi ducyunaiHu: «biomeanyHa mexaHika», «|HXeHepHa mexaHiKa», «bioTepmoauHamika Ta
maconepeHocy, «iagezHocmuyHa mexHika». ucyunniHa « OCHO8U KOHCMPYOBAHHA mad
npoekmys8aHHA MedU4YHOI mexHiku» € 6a3080t0 0719 MAKUX OCBIMHIX KOMMOHEHM, K
«[epedounnomHa NPaKkmMuKa», « Haykoeo-00c1ioHa npakmuka», « BUKOHAHHA MazicmepcbKoi
ducepmauii».

OmpumaHi nNpaKmMu4Hi HABUYKU mMa 30CB0EHI MeopemuyHi 3HAHHA [1i0 4ac BUBYEHHA
Hags4yanbHoI ducyunniHu « OCHOBU KOHCMPYKOBAHHA MQA MPOEeKMy8AHHA MEOUYHOI MEXHIKU» MOXHA
sUKopucmosysamu 8 nodasabulomy rio Yac onaHy8aHHA HABYAAbHUX OUCYUUIIH:

- 3 YuKny npogpeciliHoi nio)comoeKu (oceimHbo-npogeciliHa npozpama « MeouyHa iHHeHepia»):
«biomeOouyHi npuaadu, anapamu i KOMMAeKcu»;

- 3 8ubipkosux OducyunaidH (ocsimHeo-npogpeciliHa npozpama «Medu4Ha iHHceHepia»):
«/liKysanbHa mMeOu4yHa mexHika», «Po3pobKa ma ekcrayamauyia iziomepanesmuyHUX mMeOUYHUX
npunaodie», «lHopmayiliHe 3ab6e3neyeHHA 0ia2HOCMUYHO-/IKY8AAbHUX Mpouecie nayieHmis 3
8MpPaYeHUMU KiHyiskamu», «[1poekmysaHHA MeOUYHUX iHhOpMayiliHUX cucmem».

3. 3micT HaBYaNbHOI AUCUUNAIHU

OcHo8Hi po30inu ma memu, Wo po32a90amumymecs 8
npoueci 8UBYEHHSA KypcCy:

Po30in Ne1 3azanbHi eidomocmi 3 KOHCMPYIOBAHHA MA NPOEKMY8aHHA MeOUYHOI MeXHIKU

Temal.1. OcHo8Hi cmaHAapmu 3 npoekmysaHHA biomedu4HUX npucmpois.
Temal.2. Emanu npoekmygaHHA.

Temal.3. Bumoau 00 mexHiYHO20 3080GHHA HA MPOEKMyB8aHHA

Temal.4. Ozna0 npozpam 3/] MoOenNO8AHHSA.



Temal.5. OcHosHa iHhopmauis i npuliomu pobomu 3 npoepamamu: MIMIKC, Komnac, Autodesk
Inventor, 3D MAX.

Po30in No2 3D modentosaHHs e cepedosuujax SolidWorks i Fusion 360.
Tema2.1. OcHoB8HIi mexHosoeii cmeopeHHA 3/ moodened.
Tema2.2. CmeopeHHsA aHiMauii i 00CniOHEHHA pyxy.
Tema2.3. CmeopeHHs homopeanicmuyHuli 306paxceHsb 3/ modened.
Tema2.4. CmeopeHHs 36ipoK.
Tema2.5. lNepemeopeHHs 3/] mooeneli 8 KpecneHHs.

Po30in Ne3 PiweHHA 3a0a4 onopy mamepianie i mexaHiku i mennogizuku y cepedosuuwje COMSOL.

Tema 3.1. OcHosHa iHGhopmayis i nputiomu pobomu 3 mooysaem COMSOL
Tema 3.2. [IpoekmyB8aHHA NPome3a HUXCHUX KiHYi8OK.

Tema 3.3. [TpoekmysaHHA Npomesa KynoWoso2o cyanoba.

Tema 3.4. MepedonepauiliHe Npo2HO3y8aHHA onepauii cCmeHmMye8aHHS i NiKy8aHHA AHEBPU3MU.
Tema 3.5. [MpoekmysaHHA bpoHex uaema i 3aXUcHOI KacKu.

Tema 3.6. [MpoekmysaHHA 061a0HAHbL | mexHonoeil 0518 npecomepanis (abo nimgoopeHa t,

MHe8MoMAaccax) i yOapHo x8usb080i meparii.
Tema 3.7. [locnidxceHHs yacmomHux eanacmusocmeti 6apabaHHOT nepemuHKu.

Tema 3.8. Onmumizayis moodesi 0518 0ocsaeHeHHSA nesHux yineli: MiHiMmanbHOI 8azu, pecypcy pobomu,
MiyHocmi.
Tema 3.9. ModenrosaHHA 3a0a4 menao@i3uxu.

Po30in Ne 4 PiweHHa 3a0a4y meyii piduH i 2a3ie 8 cepedosuwyax COMSOL.

Tema 4.1. OcHosHa iHpopmayis i npuliomu pobomu 3 COMSOL

Tema 4.2. Mpuknadou 3acmocyeaHHAa COMSOL 0na 00cnidxceHHA i npoeKmyeaHHA
6iomeouyHuUX npucmpois.

Tema 4.3. [ocnidxceHHA pyxy Kpoe8i 8 CKnepo3ip08aHHUMI CYyOUHI.

Tema 4.4. PiweHHsA 3a0a4 6iomepMoOiHamiki ma maconepeHocy 8 Npuaadax i op2aHi3mi MOUHU.

Po30in Ne 5 3acmocyearHHa COMSOL 0aa docnidxceHHA eneKmMpomMmazHimHux rpoyecie
6iomeduyHux npucmpoie i mexHosoeit.
Tema 5.1. [lpoekmysaHHA npucmpois 05198 0apPCOHBAAA MA e1eKMPOGhope3sy.

Tema 5.2. [lpoekmysaHHA npucmpoig 014 AiKy8aHHA MOCMIlHUM i 3MIHHUM CMpPYyMOM.
Tema 5.3. [lpoekmysaHHA npucmpois 018 AiKy8aAHHA NOCMIlHUM 3MIHHUM MA2HIMHUM nosem.

Tema 5.4. [lpoekmysaHHA npucmpois CBY 014 nikysaHHA 8 OHKoA02i.

4. HaBuanbHi maTepianu Ta pecypcu
ba3zoei pecypcu

1. Jlebedes Onekcili Bonodumuposud, ybko AHOpili puzoposuy.
MemooduyHi 8KazieKu 00 BUKOHAHHA MPAKMUYHUX pobim 3 KpedumHo20

mooyna «lpoekmysaHHA biomexHiYHUX cucmem» 018 Hanpsamy



nidezomosku 6.051402 — «biomeduyHa iHxceHepia» / KMl im. lzopa
CikopcbKko20 EnekmpoHHi mekcmosi 0aHHi. — Kuis: KIl im. lzops
CikopcbKkozo, 2017.

2. Jlebedes OnekKcili Bonodumuposuy, [ybko AHOpIli puezoposuy. MemooduyHi
BKO3i8KU 00 BUKOHAHHA MPpaKkmu4yHuUx pobim 3 KpedumHozo modyns
«OCHOBU KOHCMPYOBAHHSA | MPOEKMyB8aHHA» - 3 ducyunaiHu « OcHosu
KNiHIYHOI iHX¥eHepii - 1» 0na Hanpamy nidcomosku 6.051402 — «biomedu4Ha
iHnceHepia» K.: HTYY «KIl», 2015.205¢c. EnekmpoHHe 8UOaHHA
http://ela.kpi.ua/handle/123456789/11764

3. Jlebedes OnekKcili Bonodumuposuy, [yb6ko AHOpIl puzoposuu.
MemoduuyHi pekomeHOayii 0o camocmitiHoi pobomu cmydeHmis 3
ducuyunaiHu «Ekcriepmusa ma iHxceHepHuUl cynposio meou4yHo20
06/100HAHHA» 018 Hanpamy nideomosku 6.051402 — «biomedu4yHa
iHuceHepia» [EnekmporHuli pecypc] / KMl im. lzopsa Cikopcbko2o
EnekmpoHHi mekcmosi 0aHHi. — Kuis: Kl im. lzopsa Cikopcekoezo, 2017.

4. Lydia Cline. Fusion 360 for Makers. Maker Media. San Francisco, 2019, p. 540.

AonomixcHi pecypcu

B. B. lllesyeHko, O. B. Ocadyuli, M. O. Cumyma. TexHon02is npunadobydy8aHHA:
Has4YasbHUU NOCIGHUK 0518 cmydeHmis Hanpamky nidecomosku 6.051003
«lMpunadobydysaHHA», cneyianbHocmi « Haykosi, aHaAimu4Hi ma ekosnoz2ivHi

npunadu ma cucmemu» / Kuie: HTYY «K[ll», 2010. EnekmpoHa sepcia

HaeuanbHuli KoHMeHm.

5. MeToauKa onaHyBaHHA HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMMNOHEHTA)

Ne3/n

Tema IIpocpamti | OcHOBHI 3a80aHHA
pe3y/ibmam
u
HABYAHHSA .
KonmposawsH Tepmiu
uti 3axio

BGUKOHAHHA

Po30in Ne1 3azanbHi gidomocmi 3 KOHCMPYOBAHHA MA NPOEeKMy8aHHA MeOUYHOI

mexHiku




1 OcHosHi cmaHOapmu 3 IIPH 1 IIpakmuyHe
npoeKkmyeaHHsA
biomeduyHuUXx npucmpois. I[IPH 2 3aHamms Nel

Emanu npoekmysaHHA.
Bumozau 00 mexHiyHo20 [1PH 3
30800HHA HO

rNpoeKkKmyeaHHA.

1 musicders

2 Oens0 npoepam 3/ [IpakmuyuHe

mooento8aHHA. OCHOBHA
iHpopmauyis i nputiomu pobomu 3
npozpamamu: MIMIKC, Komnac,
Autodesk Inventor, 3D MAX.

3aHssmms Nel

2 muxcdeHb

Po30in No2 3D modentosaHHs e cepedosuuyax SolidWorks i Fusion 360.

3 OcHoBHIi mexHonozii [IPH 3 [IpakmuyHe 3-6 musicdeHb
cmeopeHHs 3/] modenel. sanamms Nez-6
IIPH 40
4 CmeopeHHA aHimayii i [IPH 2 [IpakmuyHe 7 mui#coeHb
. 3aHamms Ne7
00CNiOHCeHHSA PyXy.
IIPH 3
5 CmeopeHHA [IPH 7 IIpakmuyHe 8 muscdeHb
pomopeanicmuyHuli sanamms N°8
306paxceHb 3/] modenell.
6 CmeopeHHsA 36ipoK. IIPH 8 [IpakmuyHe 9 muscdeHb
3aHamms N9
7 MepemeopeHHsa 3/ modeneli IIPH 9 [IpakmuyHe 9 muscdeHb
8 KpecneHHA. 3anamms Ne9

Po30in Ne3 PiwieHHs 3a0a4 onopy mamepianie i mexaHiku y cepedosuwax COMSOL.

8 OcHogHa iHpopmauis i nputiomu | IIPH 5 [IpakmuyHe

pobomu 3 modysnem COMSOL IIPH 36 sausmms Ne10

10 muscdeHb




9 3acmocysaHHa COMSOL 0nsa I[IPH 5 [IpakmuyHe 10 muscdens
npoeKmyeaHHA biomeduyHuUX lIPH 8 sausmms Ne10
npunadie, npucmpois i
mexHonoeiii.
10 lpoekmysaHHsA npomesa IIPH 9 [IpakmuyHe 11 muscdensv
HUMCHUX KIHUYi8OK sanamms Nell
11 lpoekmysaHHA npomesa I[IPH 8 [IpakmuyHe 11 muocdeHs
IIPH 9 3aHasmms Nel1
KynbWo08020 cyenoba.
12 lMepedonepayiliHe IIPH 36 [IpakmuyHe 12 muscdeHs
3aHsamms Ne12
MpPO2HO3Y8AHHA
onepayii
CMmeHmMy8aHHA i
/NiKYyBAHHA
aHespu3MU.
13 lpoekmysaHHA [IPH 2 IIpakmuyHe 12 muxcdens
6poHexcunema i 3axUcHoi IIPH 3 sansmms Ne12
KAcKu.
14 lMpoekmysaHHA 0671a0HAHb IIPH 5 [IpakmuyHe 12 muscdens
i mexnonoziti dna IIPH 8 3aHsamms Ne12
npecomepanisa (a6o
NiM@oOpeHa ,
nHesMomMaccax ) i
yOapHO X8UsbOBOI
mepanii.
15 LocnioxceHHa [IPH 3 [IpakmuyHe 13 muotcdeHb
YacmomHux
afacmueocmed [IPH 40 sansmms Ne13
bapabaHHoT
nepemuHkKu.
16 Onmumisayis modeni 0ns [IPH 8 [IpakmuyHe 13 muotcdeHb

0ocAz2HeHHA negHuUx
uineli: MiHimanbHoOT
saau, pecypcy pobomu,

mMiyHocmi.

3aHamms Ne13
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MooentosaHHA 30004

menaogizuku.

IIPH 9

IIpakmuyHe
3aussmms Ne13

13 muoicdern

Po30in Ne 4 PiweHHa 3a0a4 meuii piduH i 2a3ie e cepedosuusax COMSOL.

18 OcHosHa iHpopmauis i nputiomu | IIPH 40 [IpakmuyHe 14 muocdeHb
po6omu 3 A0NOBHEHHAM sansmms Ne14
CoOMSOL

19 Mpuknadu 3acmocy8aHHsA I[IPH 9 [IpakmuyHe 14 muscdens
COMSOL 0ns docnidiceHHs i sausmms Ne14
MpoeKmMye8aHHA
6iomeduyHuUX npucmpois.

20 LocnionceHHa pyxy IIPH 36 [IpakmuyHe 14 muscdennv
Kposi 8
CKN1epo3ipo8aHHUMI sanamms Ne14
CYOUHI.

21 PiweHHA 30004 IIPH 10 IIpakmuyHe 14 muoicdeHs
biomepmodiHamiki ma

IIPH 5 3aHamms Ne14

maconepeHocy 8
npuaadax i opa2aHiami

OOUHU.

Po30in Ne 5 3acmocysaHHa COMSOL 05 ocnioxieHHA eneKMpomMazHIimHuUX npoyecie e 6iomeouyHux
npucmpos i mexHosoz2isx.

24 lpoekmysaHHA npucmpois 014 [IpakmuyHe 15 muscdensw
dapcoHsanaa ma
enekmpogopesy. 3ansamms Ne15

25 lpoekmysaHHA npucmpois 014 [IpakmuyHe 15 muscdensw

ANiKy8aHHA nocmiltHum i

3MIHHUM CMpPYyMOM.

3aHsamms Ne15




26 lMpoekmysaHHA Npucmpois [IpakmuyHe 16 muscdeHb
. ‘v o
0418 NiKy8aHHA nocmitiHum sauamms Ne15
3MIHHUM MA2HIMHUM 0/1eM.
27 lMpoekmysaHHA Npucmpois [IpakmuyHe 16 muscdeHb

CBY 004 nikyeaHHA 8 sanamms Ne15

OHKoOs02il.

MpaKTUYHi 3aHATTA

OCHOBHI 3aBAaHHA LUMKAY NPAKTUYHUX 3aHATb: 3aKPiNAeHHA Ha NPaKTULi OCHOBHMX MONOMKEHb
HaBYanbHOI AncumnaiHn «OCHOBU KOHCTPYIOBAHHA TA NMPOEKTYBAHHA MEAMYHOI TEXHIKM»
LINAXOM BWKOHAHHA CcreljanbHO cPOPMYbOBAHUX 3aBAaHb i peasibHUX BapiaHTiB HGiomeauyHoi

anapartypwu.

npaKTMl-IHe 3dHATTA BKJ/IKOYAE MNpoBeAeHHA KOHTPOJKO 3HaHb, BMiHb

Ta HaBUYOK,

PO3B’A3aHHA 33434 MPOEKTYBAaHHA bOiOiHXEHEepHUX cuctem 3 X OOroBOpeHHAM, BUPILLIEHHSA
KOHTPO/IbHUX 3aBAaHb, iX NepeBipKa Ta OLiHIOBaHHA.

OUiHKK, ofeprKaHi CTyAEHTOM 33 OKpeMi MPaKTMYHI 3aHATTA BHOCATLCA A0 KYPHaNy 3aHATb

HaBYa/ZIbHOI rPyNM Ta BPAXOBYKOTbCA MPWM BM3HAYEHHI NiACYMKOBOI OUiHKM (perTuHry) 3 pgaHoi
HaBYa/IbHOI ANCUMUNIIHN.

Ne 3/n Haszea memu 3aHamms

1 OcHosHI cmaHdapmu 3 npoeKmy8aHHs 6iomedu4HuUX npucmpois. 2
Emanu npoekmyeanHs. Bumozau do mexHiuHo20 3a80aHHS Ha
npoekmyegaHHs. 02450 npozpam 3/] modearosaHHs. OcHOBHA
iHgpopmayis i nputiomu po6omu 3 npoepamamu: MIMIKC, Komnac,
Autodesk Inventor, 3D MAX.

3 OcHosHI mexHo102Ii cmeopeHHs 3/] modesell. 6

4 . CmeopeHHs aHimayii i docaidxiceHHS pyXy. 2

5 CmeopenHs pomopeasicmuvHull 306paxceHs 3/] modesetl. 2

6 CmeopenHs 36ipok. [lepemeopeHHs 3/] modesell 8 KpecAEHHS. 2

7 OcHosHa iHgpopmayis i nputiomu po6omu 3 modysem COMSOL. 2
3acmocysanusi COMSOL 045 npoekmy8aHHs 6ioMmeduHUX
npusadis, npucmpois i mexHos02it.




[IpoekmyeaHHs npome3a HUMCHIX KIHYIBOK.

[IpoekmysaHHs1 npomesa Ky 16W08020 cy2.1004.

IlepedonepayitiHe npo2HO3Y8AHHS Oonepayii cmeHmyeaHHs
I iKy8aHHs1 aHespudmu. [IpoekmysaHHs1 061a0HAHD |
mexHo.102iil 01 npecomepanis (a6o nimg@odpeHadxc,

nHegmomaccaxc) i yoapHo-xeu.1080i mepanii.

10

JocaidaxcenHs yacmomHux esacmugocmeti
6apabaHHoi nepemunku. Onmumizayis
Modei 0151 00CsizHeHHS1 ne8HUX yiaell:
MIHIMa/bHOI 8azu, pecypcy pobomu,
MiyHocmi. ModeatosauHs 3adau

mensogizuKu.

11

OcHosHa iHgpopmayis i nputiomu pa6omu 3 COMSOL.

12

. [locaioxceHHs pyxy Kposi 8 cKk/1epo3ipo8aHHUMI CYOUHI.

14

[IpoekmysaHHs npucmpois 015 esnekmpogopesy.
[IpoekmyeaHHs1 npucmpois 015 AIKYy8aHHS NOCMIUHUM I

3MIHHUM CMPYMOM.

15

[IpoekmysaHHs npucmpoig 0151 AIKY8AHHS NOCMIUHUM
3MIHHUM MA2HIMHUM noseM. [I[poekmysaHHs npucmpois
CBY 0.5 niKy8aHHA 8 OHK0/102I].

Bcwoeo:

30

MoniTMKa Ta KOHTPONb

MoniTMKa HaBYaNbHOI AUCLUNNIHU (OCBITHLOrO KOMMNOHEHTA)

BidgidyeaHHA 3aHAMb

6aXAHUM, OCKIifIbKU HA HUX 8i06Y8AEMbCA HAMUCAHHA EKCMPec-KOHMpOosabHUX pobim / mecmosux
3a800HbL, 0 MAKOX 8i06Y8AEMbCA MOACHEHHA BUKOHAHHA HACMYMNHUX MPAKMU4YHUX pobim ma ix
30a4a.

Cucmema OUIHIOBAHHA OPIEHMOBAHA HA OMPUMAHHA 6anie 3a aKmusHicme cmydeHma, a
MAKOM BUKOHAHHSA 34800Hb, AKI 30aMHI PO38UHYMU NPAKMUYHI YMIHHA MA HABUYKU.

MponyweHi KOHMPOAbHI 3axo00u

BidsioysaHHA nekyiliHux 3aHAMb He € 0608’A3K08UM. Bi08IOYy8AHHA MPAKMUYHUX 3AHAMb €




MponyweHi  KOHMpoabHi  3ax00u  (3axucm  npakmu4yHux  pobim)  0608°’A3K080
8i0NpPaubOBYIOMbCA HA HACMYMHUX 3aHAMMAX 30 YMOBU 8UKOHAHHA 30800HHA, AKE 3aM/AaHO8AHO HA
MnomoYHomy 3aHammi, abo Ha KOHCYsibmMay,isx.

lMponywieHHAa HAMUCAHHA MOOYs/bHOI KOHMPOsbHOI pobomu ma eKcrpec-KOHMpPOsibHUX He
8i0Npaybo8yHOMbCH.

Po3paxyHKoso-epaghiyHa poboma, AKa MNOOAEMbCA HA MepesipKy 3 MOPYyWeHHAM mepMiHy
BUKOHOHHSA OYiHIOEMbCA 3i 3MEeHWEeHHAM KilbKocmi eazosux baris.

MopyweHHA mepmiHie BUKOHAHHSA 3a80aHb MA 300X04y8asnbHi 6anu

3aoxo4ysanvHi 6anu LLimpagHi 6anu*

Kpumepili Bazosuli 6an Kpumepiti Bazosuli 6an
BOOCKOHA1EHHSA MPAKMUYHUX 16an HecsoeyacHe BUKOHAHHA Bio -0,5 6aau 0o
pobim (30 KOXCHY | ma 3axucm npakmu4Hoi -5 6anis

MPAakmuy4Hy |pobomu (3anexcumeo gid
pobomy) mepmiHy 30a4i)
lMpoxodxceHHA QucmaHyiliHUXx 5 6anis HecsoeuacHe sukoHaHHA | Bid -2 6anis 0o -
Kypcie 3a memamu, AKi y3200HceHi 3 ma 30a4a PP 20 6anis
sUKnaoayamu (3anexcums 8i0
mepmiHy 30ad4i)
OgopmneHHs HayKosoi pobomu 10 6anis

0718 y4acmi y KOHKypCi
CMyOeHMCbKUX HayKoeux pobim

HanucaHHa me3, cmammi, yuacme 5 6anis
Y MiXCHApPOOHUX, 8CEYKPATHCbKUX
ma/abo iHwux 3axo0ax abo
KOHKYpCax 30 memMmamuKoto
HAB84YaAbHOI OuCyunaiHU

* AKWo KOHMPOoAbHUl 3axi0 6ye nponyuweHUl 3 NOBAXHOI NPUYUHU (x80p0oba, AKa NiomeepoxceHa 008i0KOK 8CMAHOB/EH020 3PA3KY) — wmpagHi 6anu

He HapaxoeyrmsocCs.

AKademiyHa dobpoyecHicmb

Monimuka ma npuHyunu akademiyHoi 0obpoyecHocmi 8u3Ha4YeHi y po30dini 3 Kodekcy uecmi
HayioHaneHo2o mexHiyHO20 yHisepcumemy YKpaiHu «Kuiscbkuli nosimexHiyHul iHcmumym imeHi
lzopa Cikopcbkozo». AemansHiwe: https://kpi.ua/code.

Hopmu emuyHoi nosediHKu

Hopmu emuyHoi nosediHKu cmydeHmis | npauisHukKie susHa4eHi y po30dini 2 Kodekcy yecmi
HayioHanbHo2o mexHiYHo20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHul iHcmumym imeHi
lzopsa Cikopcbkozox. AemansHiwe: https.//kpi.ua/code.

Mpoyedypa ockapyceHHA pe3yabmamie KOHMPOAbHUX 3a0X00i6

CmydeHmu marome Moxaugicme nioHaAmMu 6y0b-aKe NMUMAHHSA, AKe CMOCYEMbCA rnpoyeodypu
KOHMPOAbHUX 30x00i8 ma odYikysamu, wo 80HO byde po3endaHymo 32i0HO0 i3  Hanepeod
8U3HAYEHUMU rpoyedypamu.

CmydeHm MA€E npaso OCKApIUMU  pe3ynbmamu  KOHMPOsAbHO20  3ax00y  32i0HO
3ameepOoxeHo20 rnonoxceHHA Mpo anensyii 8 KIl imeHi lzopsa CikopcbKo2o (3ameepoxeHo HaKa3oM
NoHOH/128/2021 sid 20.05.2021 p.) - https://osvita.kpi.ua/index.php/node/182



https://kpi.ua/code
https://osvita.kpi.ua/index.php/node/182

IHKno3ueHe HABYAHHA

HasuanvHa OucuunniHa «MiKkpornpoyecopHa mexHika» mMoxce suknaoamucsa 041 binbwiocmi
cmyodeHmis 3 ocobausumu ocgimHimu nompebamu, okpim cmyodeHmie 3 ceplio3HUMU 8a0aMu 30py,
AKi He 00380/14910Mb BUKOHY8AMU 304800HHSA 30 00NOMO200 epCoHANbHUX KoM tomepis, HoymObykKie
ma/abo iHWux mexHiyHux 3acobis.

AucmanyiliHe Hag4YaHHA

JucmaHyiliHe Hae4aHHA 8i0bysaemobca uepe3 [lnamgopmy OucmaHyiliHoeco HABYAHHSA
«CikopcoKul».

JlucmaHyiliHe HABYAHHA 4Yepe3 [POXOOHEeHHS 000aMKOBUX OH-AAlUH KypcCie 3a MeeHOo
memamuKkor OO0MyCKAEMbCA 30 YMOBU M0200MEHHA 3i cmydeHmamu. Y pasi, AKWO HeeesnuKa
KinbKicme cmydeHmie Mae 6axaHHA npolmu OH-1alH Kypc 30 MesHOH MeMamuKOH, BUBYEHHS
mamepiany 30 00NMOMO200 MAKUX Kypcie 00MycKaeMocs, ane cmyodeHmu MOoBUHHI 8UKOHAMU 6Ci
3a80aHHS, AKi nepedbayeHi y Hag4yanbHiIl OUCYUNiHI.

CrucoK Kypcie npornoHyemMbCs 8UKAAOAYEM MiCAA 8UABAEHHA BAXAHHA CMyOeHMamu (OCKinbKu
6aHK 0CMYyNHUX Kypcie MOHOBAEMbCA Malixe WoMicays).

CmyoeHm Haoae OOKyMeHmM, Wo niomeepoxcye npoxooxceHHa oucmaxuyiliHozo Kypcy (y pasi
MPOX0OM(EeHHA MOBHO20 Kypcy) abo HaOA€E BUKOHAHI NMPAKMUYHI 3080AHHA 3 OUCMAHUiliHo20 Kypcy
ma 3a ymosu T[PpOXOOXeHHA YCHOI crisbeciou 3 euxkaadayem 3a npolideHUMU MmemMamu MOXe
OMpUMamMu OUIHKU 3G KOHMPOsbHI 3ax00u, Aki nepedbayeHi 3a sus4eHUMU memMamu (excripec-
KOHMPpPOsbHIi / mecmoesi 3a80aHHSA, MPakmuyHi pobomu).

BUKOHQHHA MPAKMU4YHUX pobim, a MaKox BUKOHAHHA OOMAWHbLOI KOHMPOabHOI pobomu,
30ilicHroembcA nid Yac camocmiliHoi pobomu cmydeHmis y OUCMAaHYiliIHOMy pexcumi (3 Moxausicmio
KOHCY/1bMYB8AHHSA 3 BUK/1A0aYeM Yepes es1eKMpPOoHHY nouimy, couiasnbHi mepexi).

Has4aHHsA iHO3eMHOI0 M0B0H0

Has4aHHA aHenilicokoro Mosoto 30ilicHKEMbCA Auwe 049 cmydeHmis-iHo3emyis.

3a baxaHHAM cmydeHmis, 00MYyCKAEMbCA 8UBYEHHA Mamepiany 3a 00NOMO20t0 AH20MOBHUX
OHAalH-Kypci8 3a MeMamuKor, AKa 8i0Mo8i0ae memamuuyi KOHKPeMHUX 3aHAM®.

7. Buau KOHTPOAIO Ta PEATUHIOBa CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYaHHA (PCO)

Cucmema oyiH08AHHA (MOMOYHULI KOHMPOb):

Ne KoHmponebHul 3axio % Bazosud Kin-me | Bcboz2o
3/n 6an
1. | EKcnpec-koHmMposbHi pobomu / mecmosi 3a80aHHA 10 2 5 10
2. | BUKOHGHHA ma 3axucm nPaKkmMu4HuUx pobim 24 2 12 24
6. |3anikosa poboma’ 80 80 1 80
Bcboco 100

KaneHnoapHuii kKoHmpons (KK) - nposadumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.
Memoto nposedeHHs KaneHOapHO20 KOHMPOAo € Nid8UWEeHHA AKOCMIi HA8YAHHA cmydeHmis

2 o . . .
Bpaxosyemobcsa 8 cymy pelimuHay pa3om 3 oyiHKor 3a PIP y pasi, AKwo cmydeHm He Habpas 60 basnie 3a cemecmp abo
8IH X04Ye MoKPaWUMuU C800 OUIHKY.



ma MOHIMopUHe BUKOHAHHSA 2paghiKa 0c8iMmHb0o20 npouecy cmyoeHmamu.

Kpumepiti Mepwuli KK Apyauli KK
TepmiH KaneHOapHUX KOHMpPOonie 8-uli muxcders | 14-uli muxoeHb
MomouHul pelimuHe 2> 24 banis > 42 banis
BuKoHaHHA npakmu4Hux KM Ne 1-5 + +
po6im Kl Ne 6-12 - +
Ymosu
OMPUMAHHSA
no3umueHo20 —
) MiHimym no 4 6y0b-
pesyabmamy 3 | EKCripec-KOHMpPOsibHi . + -
. AKUM NeKYiam
KaneHOapHo20 | pobomu / mecmosi —
Mirimym no 8 6yob-
KOHMPOso 30800HHA . - +
AKUM NeKyiam

Y pasi suasneHHa akademMiyHOi He obpoyecHOCMI id Yac HABYAHHA — KOHMPObHUU 30Xi0 He
30paxo8yemMbCA.

Cemecmposa amecmayia cmyodeHmis

Ob6o6’sa3Kk08a ymosa 0omycKy 00 3asiKy Kpumepiti
1 | MomoyHul pelimuHe RD > 42
2 | OmpumaHHA NO3UMUBHOI OYiHKU 30 BUKOHAHY PO3PaxyHK080-2pagiuHy pobomy binbwe 8 6anis
3 | 3axuweHo eci npakmuyHi pobomu binbwe 14 b6anie
4 |HanucaHHA He meHwe 6 eKcrpec-koHMpPosbHUX pobim / mecmosux 3a80aHb binbwe 6 6anis

Pe3ynbmamu  020/10WYOMbCA  KOMCHOMY CMyOeHmy OKpemMo Yy [pucymHocmi Ha

KOHMposbHOMY 3ax00i abo 8 ducmaHruiliHilti ¢popmi (e-nowmoro). Takoxc hikcyrombca 8 cucmemi
«EnekmpoHHUl Kamnyc».

Heoboe’a3ko8i ymosu 0ornycKy 00 eK3aMeHY:
1. AKMUBHICMb Ha MPAKMUYHUX 3aHAMMAX.
2. AKmusHicmb Ha 1a60paMOoOpPHUX 3AHAMMAX.
3. [lMosumusHuli pe3ynsmam nepwoi amecmayii ma 0pyz20i amecmayii.
4. Bi0giOys8aHHA neKyiliHux 3aHAMs.

Tabauus nepegedeHHA pelimuHaosux 6asie 00 OYiHOK 30 yHiBepCUMEeMCbKOK WKASOH:

. . OuiHKa 3a
Kinbkicmoe 6anis .
YHigepcumemcbKor WKAA00
100-95 BiomiHHO
94-85 Lyxce dobpe
84-75 Llobpe
74-65 3a008inbHO
64-60 JdocmamHeo
MeHwe 60 HezadosinbHo
He sukoHaHi ymosu donycky He donyweHo

Ek3ameH nposooumecs 8 ycHill ghopmi.




8. [opatkoBa iHpopmauifa 3 gucumnaiim (0CBiTHbOro KOMMNOHEHTA)

Aodamok 1. Mpo2pamHi pezynbmamu Hag4aHHA (po3wupeHa ¢popma)

BionogioHo do Haka3zy MiHicmepcmea ocgimu i Hayku YkpaiHu Ne 1204 gid0 19.11.2018 poky
«lpo 3ameepOreHHA cmaHOapmy suwoi oceimu 3a cneyiansHicmro 163 biomedu4Ha iHuceHepia»
0214 nepwoeo 6aKAnaspCcbKo20 pigHA euuwjoi ocgimu» y 000amky 2 8CmMAaHOB/eHO 8i0nosioHicMmb
pesysbmamie Has4yaHHA 00 KomrnemeHmHocmel y CBO 6 3 oducyunaiHu «MikpornpouyecopHa
mexHiKka».

Aodamok 2. 3anumaHHA 015 Nid20moeKu 00 MOOY1bHOI KOHMPOAbHOI pobomu

JlucmaHyiliHe HABYAHHA 4Yepe3 MPOXOOHEeHHA 000aMKOBUX OH-AAlH Kypcie 3a MeeHOo
memamuKkor OO0MyCKAEMbCA 30 YMOBU M0200MEHHA 3i cmydeHmamu. Y pasi, AKWO HesesnuKa
KinbKicme cmydeHmie Mae 6axaHHA npolmu OH-1alH Kypc 30 MNesHOH MeMamuKOH, BUBYEHHS
mamepiany 30 00NMOMO200 MAKUX Kypcie O0MycKAeEMbCA, asne cmyoOeHmMuU MOBUHHI 8UKOHAMU 6Ci
3a80aHHS, AKi nepedbayeHi y Has4yanbHiIli OuUCYUNiHi.

CrucoK Kypcie npornoHyeMbCs 8UKAAOAYEM MiCAA 8UABAEHHA BAMAHHA cMyOeHMamu (OCKinbKu
6aHK 0CMYyNHUX KypcCie MOHOBAEMbCA Malixe WoMicays).

CmyoeHm Haoae O0OKYyMeHmM, Wo MiomeepoOXye MPOXoOXeHH oucmaHuyiliHoeo Kypcy (y pasi
MPOX0OMEeHHA MOBHO20 Kypcy) abo HaOA€E BUKOHAHI NMPAKMUYHI 3080aHHA 3 OUCMAHUiliHo20 Kypcy
ma 3a ymosu T[POXOOXeHHA YCHOI crisbeciou 3 euxkaadayem 3a npolideHUMU MmemMamu MOXe
OMpUMamMu OUIHKU 3G KOHMPOsbHI 3ax00u, Aki nepedbaveHi 3a susyeHUMU memamu (ekcripec-
KOHMPpPOosbHIi / mecmoasi 3a80aHHSA, MPaKkmMu4Hi pobomu).

Pobouy npoezpamy Has4yanbHoi ducyunaiHu (cunabyc):

CknadeHo ripogecop Kagedpu bEMI, 0.m.HayK., Jle6edes Onekcili
Bosodumuposuy

YxeaneHo Kagheoporo biomeouyHoi iHxceHepii (npomokon Ne 16 6id 21 yepsHa 2024 p.)

MozodxceHo MemoOdu4HOO KoMicieto ¢hakynbmemy biomeOuyHoi iHxeHepii (npomokon Ne
9 8i0 26 uepsHa 2024 p.)



