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[ BAT’AJIBHI ITOJIOXKEHHA

1.1. AKkTyanbHICTh BUBYEHHS JUCIHIUIIHU Yy 3B’ A3KY 13 3aBJaHHSAMHU MPOQeCciitHOi
ISUTBHOCTI Ta HABYAHHS.

Hucuumnina «Komm' ;oTepHe MOJEMIOBaHHS 1 MPOEKTYBaHHS MPOLECIB 1 MALIHUH» €
OJIHI€IO 13 CHEIIaIbHUX AUCHUIUTIH Y MAroToBLI (axiBuiB cnemianbHocTi 131 TIpuknanna
MexaHika". BoHa joriuHo 3B’ si3aHa 3 yciMa ClerialbHUMH KypCcaMH CIeIiaJbHOCTI, TaKU-
MU, SK: , TeXHOJIOTis KyBaHHS 1 rapsi4oro 00’ €eMHOTO IITaMITyBaHHS , ,, T€XHOJIOT1S JIMCTO-
Boro mramnyBaHHs , “KoBanbChKo-IITaMIyBajdbHE OONaJHAHHA', , ABTOMaTH3aIlis KO-
BaJIbCHKO-TIPECOBOTO BUPOOHMIITBA". JIUCIUIIIIHA SBIISETHCS JOJATKOBHM KYPCOM JMCITH-
iy ,,CydacHe oOJiaJHaHHs, aBTOMATUYHI1 JI1HII Ta THY4YKI BUPOOHHUY1 CUCTEMU .

VY Jexuisix po3risHyTI PO3paxyHKH MapaMeTpiB T1APABIIYHUX IMPECiB 13 HACOCHO-
aKyMyJIATOPHUM TIPUBOJIOM, KPUBOIIMITHIUX MAIIWH, JOCITIHKCHHS JUHAMIKA 1 BU3HAYCHHS
OTNTUMAJBHUX MapaMeTPiB KOBALCHKO-TIPECOBUX MAIIIKH 3a tornomMororo EOM.

1.2. Mera Ta 3aBIaHHSA HaBYAIbHOI AUCIIUIUIIHA

Mera BuKIamaHHS AUCIUIUTIHU € TIATOTYBaHHS 1HXXKEHepa-kopucTyBada [IK, o
OCBOIBILIM TEXHIYHE, Mporpamue i iHopmariiitne 3ade3neuennss CAIIP a Takox eneMeHTH
pospaxynkoBux (MathCAD, MatCAD1i rpadiunAutoCAD, 3Moxke caMOCTiiiHO BUpimIy-
BaTHU 3a/1a4l aBTOMAaTU30BAHOTO NPOSKTYBAaHHS 00JIaHaHHS 0OPOOKH METaIiB TUCKOM, OTI-

1.3. 3aBmaHHs IUCHMIUIIHUA.

3aBnaHHs 11 NpUI0aHHs CTyJIeHTaMU 3HaHb npuHImMIiB nooynosu CAIIP, metomis
PO3pOOKHU TTPOrpaMHOI0 3a0e3IeUeHHs], IO apXITeKTOHIIl O0YUCITIOBAIBHUX CHUCTEM, Ma-
TeMaTU4Horo ¥ iHdopmartiitHoro 3ade3nedenus CAIIP, opranizamii gianory, MammHHINA
rpadiiii, METOJIaM MOJICJIFOBAHHS.

BupoOiTky mocBigy: mo po3poOili MaTeMaTHYHUX MOJCNEH, MaKeTIB MPUKIaTHUX
mporpam JJis PO3paxyHKy ¥ onTumizallii mapameTpiB obaagHaHHs 0OpOOKH METaliB THC-
KOM, po3po611i pobouoi mokymenTaii B AUtOCAD, BukoHaHHI0 po3paxyHkiB y MathCAD,
po6oti B8 WORD.

1.4. TlepenymoBu njisi BUBYCHHS JUCIUIUIIHU. CKIIQJaHHS (axoBOTO BCTYITHOTO
BUIIPOOYBaHHs a00 BUBYEHHS MUCHUILTIH «KOMM I0TE€pHE MOJETIOBAHHS 1 TPOEKTYBaHHS
nporiecis i MammH (4. 3, 4)».

1.5. MoBa BUKJIaJaHHS: yKpaiHCbKa

OO6csr HaBYAIbHOT NTMCHUIUTIHY Ta OT0 PO3MOLT 3a BUIaMU HABYAJbHUX 3aHSTh:

 3aranbHu 00csar ctanoBuTh 90TroamH / 3,0kpenuTH, B T.9.:
* neHHa opma HaBuaHHS: JeKlii — 15roaun, naboparopHi po6oru — 30roauH, camo-

CTiifHa poboTa CTYJIeHTIB — 45TO/IUH;

II ITTPOI'PAMHI PE3YJIbTATU HABUAHHS
VY pe3ynbTaTi BUBYEHHSI HABYAJIHHOI JAMCUUIUIIHU CTYIEHT MOBHHEH Mpoje-
MOHCTPYBATH JOCTaTHIN piBeHb C(HOPMOBAHOCTI HACTYMHHUX MPOTPAMHHX PE3yJIbTa-
TiB HABYAHHS.
B y3aranpHeHOMY BUTIIA/1 IX MOXKHA HABECTH HACTYITHUM YMHOM:



Yy KocHimueHiii cghepi.

CTYJICHT TMOBHHEH MPOJIEMOHCTPYBATH 3HAHHS Ta PO3yMiHHS ocHOB 3D- mu-
3aliHy Ta MOJICIIOBAHHS Y MPUKIAIHIN MEXaHIKU B PO3/ALJIaX €prOHOMIKH, CTaTHKH,
KIHEMaTUKHA Ta IWHAMIKH, TEOPil MEXaHi3MiB, MEXaHIKA MaTepiajiB Ta MIIHOCTI
KOHCTPYKIIIH;

CTYICHT 3aTHUN TPOJACMOHCTPYBATH 3HAHHS 1 pO3YMIHHS PO3MIiIiB MaTema-
tuku Ta 3D- rpadiku, 1m0 MarOTh BIIHOIICHHS A0 PO3B’ sI3aHHS MPoOJieM MpUKIai-
HOT MEXaHIKU: T€OMETPis, HApUCHA TE€OMETPis, aaredpa, BEKTOPHE YUCIICHHS, aHali-
TUYHA TEOMETPisl, KPECIeHHSs, MPUKIAaIHA CTATUCTHKA - Ta CIIPOMOXKHICTh BUKOPHC-
TOBYBATH Il IHCTPYMEHTH JIJIs1 pO3POOKHU MPOEKTIB Cy4YaCHUX MAIIIWH;

MPOJICMOHCTPYBATH 3/IaTHICTh MPOEKTYBATH 1 TEOPETHUYHO OOIPYHTOBYBATH
KOHCTPYKITIi MaIiiH, MEXaHi3MiB Ta IX €JIEMEHTIB Ha OCHOBI 3arajlbHUX TPUHIIHITIB
nu3aiiny, 3D- KOHCTpyrOBaHHS, TEOpii B3a€EMO3aMIHHOCTI, CTaHIAPTHUX METOIHUK
PO3paxyHKy AE€Talieil MalluH;

MPOJEMOHCTPYBAaTH 3HAHHA 1 PO3YMIHHSA OCHOB 1H(OPMAIITHUX TEXHOJOT1H,
YUCENHHUX METOJIIB, MAaTEMATUKH, HAPUCHOI TEOMETPii, KpEeCAEHHs, MpOorpaMyBaH-
HsI, IPAKTUYHI HABUKU CTBOPEHHS 1 BUKOPUCTAHHS MPHUKIIATHOTO MPOTPAMHOTO 3a-
Oe3MedeHHs I BUKOHAHHS JIU3alMHEPChKUX, THKEHEPHUX po3paxyHKiB Ta 3D- mo-
TCITIOBAHHS;

NPOJAEMOHCTPYBAaTH 3HAHHS Ta 3[JATHICTh J0 MPAKTUYHOTO BUKOPUCTAHHS
KoM’ foTepu3oBanux cucteM npoekryBanus (CAD), nuzaitny (CAM) Ta iH)KeHEepHe
moaentoBanus (CAE);

6 agpekmueHiil cghepi:

MOKa3yBaTH 3JaTHICTh [0 MPOCTOPOBOIO MHCIEHHS 3 BIATBOPEHHSIM
00’ eMHOTO 300paKeHHS Y BUTJISA/I MPOCKIIIHOTO KpecieHHs (eCKi3y) Ta HaBIaKH,
oopMIIEHHS KpECIeHb BIJIMOBITHO 10 BUMOT JIIFOYMX CTAaHIAPTIB,;

MOKa3yBaTH 3/1aTHICTh BUKOPUCTOBYBATHU MPO(eciiiHO 3HaHHS 1 yMIHHS B Ta-
Jdy31 TEOPETHUYHUX OCHOB 1H(OOPMATUKM ¥ MPAKTUYHOTO BUKOPUCTAHHS
KOMIT' FOTEPHUX TEXHOJIOTiH Ta OCHOB au3aiiny Ta 3D- MozentoBaHHs AJi BUPILIEHS
NPaKTHYHUX 3aBIaHb;

POBOJIUTH TEXHIKO-€KOHOMIUHY OLIHKY €(EeKTUBHOCTI PO3POOJIEHUX HOBHUX
MIPOEKTIB TEXHOJIOT1H 1 TEXHIYHUX 3aC001B;

Yy ncuxomomopHii ceepi:

BMITH OI[IHUTH HAJIMHICTh JIeTajlel 1 KOHCTPYKIIIA MaIluH B MPOIEC] CTaTH4-
HOTO Ta JMHAMIYHOTO HABAHTAXCHHS AHATITUYHUMU Ta YMCEITHbHUMH METOJIaMH Ha
ocHOB1 3D- MoemroBaHHs

MPOJAEMOHCTPYBAaTU 3AAaTHICTb BUKOPHCTOBYBAaTH HOPMATHBHI Ta JOBIJIKOBI
JaHl 711 KOHTPOJIIO BIIMOBIAHOCTI TEXHIYHOI JOKYMEHTAlli CTaHAapTaM, TEeXHiu-
HUM yMOBaM Ta 1HIIIMM HOPMATUBHUM JIOKYMEHTaM;

PO3pOOIIATH aNTOPUTMU 1 BUKOHYBAaTH Komil torepHe 3D- mpoekrtyBaHHS 3
BUKOPUCTAHHAM CYYaCHHMX METOJIIB, 30KpeMa MaTeMaTHU4HOI JIOTiKH, Teopli rpadin
TOIIIO;



3HaHHS 1 pO3yMIHHS OCHOB 1H(QOPMAIIITHUX TEXHOJOT1H, YHCETbHUX METOIIB,
JUCKPETHOT MaTeMAaTHUKH, IPOTPaMyBaHHS, TPAKTUYHI HABUKW CTBOPEHHS 1 BUKOPH-
CTaHHS MPUKIIATHOTO MPOTPAMHOTO 3a0e3MeUeHHs /11 BUKOHAHHS W3aiiHy Ta 1H-
’KEHEPHUX PO3PaXyHKIB, 00poOKHM 1HPOpMaIlli Ta pe3ynbTaTiB eKCIePUMEHTAIBHUX
JIOCIIIJKEHD.

31aTHICTh 3aCTOCOBYBATHU Cy4yacHi TexHoJorii 3D- au3aitHy Ta po3poOseHHs
(hi3UKOMEXaHIYHUX, MATEMAaTUYHUX 1 KOMIT FOTEPHUX MOJIeNield MallluH 1 aBTOMAaTHU-
YHUX JIIHIA MamuHOOYyBaHHsI, MPU3HAYEHUX JJII BUKOHAHHS JOCHIIIKEHBb 1 pi-
IIEHHS HAyKOBO-TEXHIYHUX 3aBJIaHb 3 METOI0 3a0e3MeUYeHHs X MIIIHOCTI1, CTIMKOCTI,
JIOBIOBIYHOCTI 1 O€3IeKH, 3a0e3MeueHHs HalIMHOCT1 1 3HOCOCTIMKOCTI BY3JI1B 1 JIeTa-
JICH MaIllyH.

I ITPOI'PAMA JUCHUIUIIHU

Po3ain 1. Niapasiiuyni npecu

Tema 1.1.Po3paxynku mapametpiB riaponpecis 3 HAIT (JIMI'TI).

1. lNgpaBaiyHi Tpecu: po3paxyHKH Ha MIMHICTh TAPOLMIIIHIPIB Mpecy, BEPXHIX 1
HIDKHIX TONEPEeYrH, KOJIOH Ipeca, mapaMeTpiB iHAWBIAYaIbHOTO HACOCHOTO U aKyMyJis-
TOPHOTO MPHUBOJY,

2. l'igponuHaMivyHUNA PO3paxyHOK KIamaHIB TiApONpecy: KOHCTPYKINiS, PIBHSIHHS
pYyXy, WIBUAKICTh MEPEMILIEHHS, Yac 3aKPUTTA KJalaHa, PO3paxyHOK 3yCHILIS MiAgoMy i1
nepepiza KianaHa,

Tema 1.2. Jlunamiunuii po3paxyHOK pO3rOHY MONEPEYMHHN Ha MOKOBIII Mpeca 3 Ha-

COCHO-aKyMYJISITOPHUM MIPUBOJIOM.

Tema 1.3./lunamiuni MO T1IPOIIPECIB.

1. JlunaMiyHa MOJENb T1APABIIYHOTO MPECY 3 HACOCHO-aKyMYJIITOPHUM MTPUBOJIOM;

Tema 1.4.lonomixHI piBHSHHS

1. PiBHSHHS pyXy PyXOMOIi IMONEPEUHHH;

2. PiBHSHHS HEPO3PUBHOCTI 3 YpaxyBaHHSM MPYTKOCTI PIIMHU, BUTPATHI Xapak-

TEPUCTUKH PETYIIOIYHX KJIaTlaHiB,
PiBHSHHS pyXy KJIaIIaHHOTO PO3MOAUTEHUKA;
PiBHSHHS pyXy CepBONPUBOAA;
Ormip MoKoBKHU Je(popMyBaHHIO;
PerynsTopa 1 BAKOHAaBYOTO MEXaHI3My, AITOPUTMIB KEPYBAHHS.
Po3ain 2. KpuBomunHi MammuHu

Tema 2.1.Po3paxyHku napameTpiB KPUBOIIUITHUX MAIIUH

1. BuzHaueHHs KpyTSAIIOTO MOMEHTY, Ha KPUBOIITUITHOMY Balli;

2.3anexHicts S, V, J ==f §);

3. BuznaueHHs poOOTH 1 MOTYKHOCTI €IEKTPOABUTYHA;

4.Po3paxyHOK MapamMeTpiB MaxoOBHKa, My(QTH, TaJlbMa, TOJIOBHOTO poO0YOro Bay.

Tema 2.2. lunamiuHi MOJENI KPUBOITUITHUX MAIIIUH

1. Eranu pyxy 1 aunamiuni mojeni KIIIM, nunamiyHa Mozensb 11l TPEThOro eTarmy
TEXHOJIOTTYHOTO IHKITY.

o0kw



2. Xij Harpy)KeHHs1 [Tpeca BiJl MOYaTKy poOOUOro XOay 10 3HATTS Harpy3Ku.
3. JluramiuH1 MOJIET1 VIS IHITUX €TaIiB TEXHOJIOTIYHOTO IHKITY.
Po3nin 3. TinpaBiivHi npecu 1Jis1 po3aiII0BaJIbHUX onepailii i MoJsioTa

Tema 3.1. Po3paxyHku mnapaMeTpiB TIAPABIIYHUX MPECIB YIS PO3AITIOBATIBHUX
omepariii 1 MoJoTa.

1. Po3paxyHku poO0YOro i 3BOPOTHOTO XO/I1B IIUJIIH/PIB;

2. Po3paxyHku mapaMeTpiB jgaemMIdepiB 1 TiAPOCUCTEMHU.

Tema 3.2. lunamiuHi MOJIeII MPECIB IS PO3AUTIOBAJILHUX OIepallii 1 MoJioTa

1. Hudepeniiiini piBHAHHS pyXy aeMmndepa;

2. JludepeHiiiiHi piBHAHHS PyXy MOMEPEUUHH Mpeca,

3.1. Posmoxin oOcsiry TUCIUILIIHY 32 BUAAMH HaBYAJLHUX 3aHSATH Ta TEMa-

MU
Hazsu KinekicTs rognu
3MICTOBHUX MOJIY- yChOTO JeHHa Gopma c.p.
JiB 1 TEM BCHOTO y TOMY YHCIHI
JIEK a0 np
1 2 3 4 5 6 7
["ppaBniuHi mpecu

Tema 1.1.Po3spa-
XYHH IADANET- | s 1| 2 4
piB TiApOTIPECIB 3
HAITI (IMI'TI)
Tema 1.2./luna-
MIYHUH pO3paxy-
HOK PO3TOHY IO-
MePEUNHU Ha 110~ 11 6 5 4 5
KOBIII TTpeca 3
HACOCHO-
aKyMYJIATOPHUM
IPUBOJIOM.
Tema 1.3./luna-
MIYHI MOJIEJII Ti- 12 6 2 4 6
JIPOTIPECIB.
Tema 1.4. Jlono- 12 6 2 4 6
MIDKHI PIBHSIHHS

Pazom 3a 3micTo- 42 21 7 14 0 21

BUM Moaynem 1

KpuBommmnHi MalmMHM Ta TiIpaBliivyHi MPeCcH IJI PO3ALTIOBAILHUX ONepaliii 1

MOJIOTa

Tema 2.1.Po3spa- 12 6 5 4 6
XYHKH TIapamerT-




p1B KPUBOILIHII-
HUX MalllH

Tema 3.2./luna-
MIYHI MOJIENT1 KpH-
BOILMITHAX MAaIllNH

12

Tema 3.1.Po3pa-
XYHKH ITapaMeTpiB
TiIpaBIivyHUX TIpe-
CiB [T PO3ALITIO-
BaJIbHUX OTIepaIlii
1 MOJIOTa

12

Tema 3.2.[luHa-
MIYHI MOJIENI TIpe-
CIB JIJISl PO3ALITIO-
BAJIBHUX OMEpaLii
1 MoJIOTa

12

Pa3om 3a tTemamn
2,3

48

24

16

24

Ycboro roonu

90

45

15

30

45

3.2.TeMu ceMiHAPCHKUX 3aHSTh

CemiHapchKi 3aHATTSA HE MependaueHi poOOUYrM IIAHOM.

3.3.Temu npakTUYHUX 3aHATH

[IpakTuyuHi 3aHATTS HE IepeadaueHi POOOUNM IITAHOM

3.4.Temu n1abopaTOPHUX 3aHATH

No HasBa Temu 1 napameTpy BUKOHAHHS
/i
1.2 Buznauenns kputepiiB ontuMizaiiii, 0OMEeXeHb Ha MapaMeTPH KOBAJIbCHKO-IIITAMITYBAJIbHUX
MaluH
2.1 Pospaxynku napametpiB rigponpecis 3 HAII:
1. IapoanHamMiuHUN pO3paxyHOK KIIANaHIB YIPaBIiHHS;
2. Po3paxyHky Ha MIITHICTH TIAPOIMIIHAPIB, MPECY, BEPXHIX 1 HIDKHIX MOTIEPEUHH,
KOJIOH Ipeca, MapaMeTpiB iHIUBIAyaIbHOTO HACOCHOTO 1 aKyMYJISITOPHOTO MPUBO/IIB,;
3. ABTOMAaTH30BaHUH PO3PaXyYHOK PsITy MOMIOHUX KOBAJIbCKO-TIPECOBUX MAIIWH Ha
OCHOBI Teopii MoA00U 1 pO3MipHOCTEH.
2.2 JlunamiuHa MoIelb TiapaBmigHoro mnpecy 3 HAIT:
1. Po3paxyHku napameTpiB piBHSHb MOJIEII;
2. OnTuMizarliis mapamMeTpiB TiAponpeca Ha TUHAMIYHIN MOJIENI;
3. Onrtumizalisi aIrTOPUTMiB aBTOMaTUYHOTO KEPYBaHHS;




3.1

Po3paxyHku mapameTpiB KpUBOILIUITHUX MAIIUH

1. Po3paxyHKH KpUBOIIMITHO-TIOJI3YHHOTO MEXaHI3MY;
2. Po3paxyHOK MOTYXKHOCTI IPUBOJAHOTO €JICKTPOJIBUTYHA 1 pO3po0OKa KiHEMaTHYHOT
CXEMU,
3. Po3paxyHku napameTpiB MUXTH, TajbMa, BaJliB HA MIIHICTb.
3.2 JluHamiuH1 MOJIEJI KPUBOIIUITHAX MAIIVH:
1. Po3paxyHku mapameTpiB piBHSHb MOJIEII,
2. OnTuMizartisi mapaMeTpiB KpUBOIIUITHOTO TIpeca Ha TUHAMIYHIN MOJIei,
OnTumi3zalliss aBBTOMAaTHYHOTO YIIPABIIIHHS aJITOPUTMIB.
4.1 Po3paxynku mapameTpiB T1ApaBIidYHUX MPECIB IS PO3AUTIOBAILHUX OIepallii 1 MoJIoTa:
1. Po3paxyHKu HONepevrH, KOJIOH, AeMidepa, HWIHAPIB 3BOPOTHOTO X0a i podo-
YuX, MapameTpiB gemMmndepis.
Pasom
3.5.Camocriiina pobora
No Ha3zpa Temu
3/m
1 | Cnocobu onrumizamii. [1], ¢. 55-140; [2],c. 98-170.
2 | Po3paxyHOK napaMeTpiB IiIpOCUCTEMH 1 mapameTpiB piBHsHHS PikaTTi.[8], ¢. 125-
200; [9],c. 80-160.
JlocimiIKeHHS BIUTMBY PETYIISITOpA Ha TOYHICTH KOBKHU. [12], ¢. 49-76.
4 | [nepuiitHi mapameTpH, MPYXKHI CHIIU, TUCUNATHBHA (DYHKIIis, 3yCHIUIS HA TIOB3YHI,
nudepeHuiaabHe piBHAHHA pyXy. IligrotyBanns no pimenHst 3amadi Ha EOM.
[10], c. 90-170; [11]c. 5-170.
S | Po3paxyHku mapamMeTpiB BEpXHbOI, HUKHBOI 1 poOouoi morepeunH mpecis [11], c.
36-40.
6 | TexHOJOrIYHI HArPY3KH MPU BUTSHKIN IJIOCKUMH OOMKaMHU.
[11], c. 41-45.
Pazom
3.6.[nauBinyanbHI 3aBIaHHS
No Ha3pa TemMu (BUKOHAHHS 3a TIOPYYCHHSIM KEpiBHHKA KypCOBOTO ITPOEKTY)
/i
1.1 | Knacudikarris Mat. MoJieJiel, BUMOTH 1 METOJIA OJCP>KYBaHHS
1.2 | 3agadi ONTUMAIBLHOTO MPOEKTYBAaHHS KOBAJIBCHKO-IITAMITYBAJIbHUX MAIWH, KPH-
Tepii onTuMizaii 1 0OMeXEHHs Ha apamMeTpu
2.1 | Po3paxyBaTu mapaMeTpu 1HIUBIAyaIbHOTO0 HACOCHOTO MPUBOY IMpeca

PospaxyBaTtu pobouunii IyIiHAp HA MITTHICTD

Po3paxyBaTu nmapamMeTpu HACOCHO-aKyMYJISITOPHOTO TPUBOJIY IIpeca

Po3paxyBaTu mapaMeTpu BEpXHbOI MONEPEUUHH Npeca




Po3paxyBaTu napaMeTpu HUKHBOI ONEPEYMHU Ipeca

Po3paxyBatu napameTpu KOJIOH npeca

2.2

Ha nunamiunii mogeni I'TI 3 HAII BukoHaTH AOCIHIKEHHS BILTUBY JO(PTY B Ki-
HEMAaTHUYHHUX Tepefadyax Ha TOYHICTh, MPOAYKTUBHICTh 1 TiAPOYyAapHICTh POOOTH
npeca (V; = 0,2-0,5)

Ha punamiuniit momeni I'Tl 3 HAII BukoHaTu mOCHIKEHHS BIUIMBY JIHIMHOI 1
KBaJIPaTHYHOI KOHCTPYKTMBHUX XapaKTEPUCTHK KJAMaHIB Ha TOYHICTh, Yac
rajbMyBaHHS 1 T1IpOyAapHICTb poOOTH TIpeca

Ha nunamiuniit moaeni I'TI 3 HAII BukoHat AOCIIPKEHHS BIUIMBY OIMOPY MOKOB-
K# J1e(hOPMYBAHHIO HA TOYHICTb 1 MPOTYKTUBHICTH aBTOMATU30BAHOT'O KYBaHHSI

Ha nunamiuniii mogeni I'Tl 3 HAII BukoHaTH JOCHIIPKEHHS BILUIMBY TiPaBIIdYHOTO
Oomopy Marictpajied TiIpOCUCTEMHM Ha TOYHICTh, 4Yac TaJbMyBaHHS 1
TIpOyAapHICTh poOOTH Mpeca

Ha agunamiuniii moxeni I'TI 3 HAII BukoHaTH AOCHIKEHHS BIUIMBY BEIMYUHU
00)KMMY TTOKOBKH Ha TOYHICTh, YaC TAIbMYBaHHSI 1 T1IPOYAAPHICTh pOOOTH TIpeca

3.1

Po3paxyHOK KpHBOMIUITHO-TION3YHHOTO MEXaHI3MY

Po3paxyHOK MOTY>KHOCTI MPUBOJIHOTO €JIEKTPOABUTYHA 1 pO3p0oOKa KIHEMATHYHOT
CXEMH

Pospaxynku napamerpiB MypTu

Po3paxyHoKk mapaMeTpiB rajgpma i BajiB Ha MIITHICTh

3.2

BusHaunty onTUMalbHI MapaMeTpu rajabMma npu 3MiHeHi koedinienty 3Hocy (K.,
= 0,8:0,95) O., = 6:20)

3.2

BusHaunty onTuMalbHI mapameTpu My(OTH mpu 3MiHeHI KoedimieHTy Teptsa (U =
0,25-0,6) K., = 0,8-0,95)

BusHaunTi MiHIMaJdbHy Macy MaxOBHKa MPH 3MiHEHI MepPeJaTOuHOr0 YKcia Kiu-
HO-peMiHHOT niepenad (i, = 2+4) i koedinienra HepiBHOMIpHOCTI (0 = 0,1+0,2)

OnTuMmi3zallis alropuTMiB aBTOMAaTHYHOTO YIPABIIIHHS

4.1

Po3paxyHku mapameTpiB TiJipaBIiuHUX TPECIB IJIA PO3JIUTIOBAILHUX OMEepalin 1
MOJIOTA

4.2

Po3paxyHok mapaMeTpiB piBHSHb JMHAMIYHUX MOJIENICH IS TIPECIB SIS PO3ILIIO-
BaJIbHUX OIepallii i MoJioTa




IV KPUTEPII OLIIHIOBAHHS

4.1. Tlepenik 000B’ A3KOBUX KOHTPOJBHUX TOYOK JUIS OL[IHIOBAHHS 3HAHb CTY/CH-
TiB ICHHOI ()OpMU HAaBYAHHS

E ®opmu Ta METOAN KOHTPOJIIO é g
é( Crucnuii 3MiCcT MOy GE; §
ol S
= ®opMH KOHTPOITIO ban E
1 | Po3ain 1.Tippasniuni npecu Beeaenns. | Jlabopatopua po6ota Nel
3nauenas CAIIP o6nannanns. Mare- 10
MaTH4H1 MoJieil. Bu3HaueHHs ornrnuma- JlaGopatopHa
JHHUX MapaMeTpiB 00IaIHAHHS. po6ota Ne2 10
Po3paxyHku [apameTpiB MiAPONPECiB 3 Tocryparyy 1 15
HAII (JIMI'TI). Jlunamiuni Moaeni rij- '
porpecis. [aauBinyansHe 3aBIaHHS
(po3paxyHOK) 35
KonTtpoas ycminHocTi
BIIPOJIOBXK 15
MOJTYJTIO
TectyBanus 2 15
Bceworo no nepiomMy po3auty 100
2 | Po3ain 2. KpuBOLIUITHI MalliuHu JlaGopatopHa 10
Po3paxynku napamerpiB KpuBOImMmHux | podora Nol
MatuH. /luHaMiyHi Mozeni kpusomun- | JlaboparopHa 10
HUX MalliH poboTta Ne2
Poznin 3. NapaBmiuni npecu 1jst po3i- TectyBanns 1 15
JIOBAJILHHUX OTIEPAIlii 1 MOJIOTA .
Po3paxyHku mapamMeTpiB riipaBIidHAX lnnuBinyanbre saBpaHns
paxy paMETpIB I'ip ™ | (pospaxyHox) 35
MIPECIB TSl PO3IITIOBAILHUX OTIEPAIlii 1
MOJI0Ta KoHnTposb ycninHocTi
JluHaMi4H1 MOJIeJIl TIPECIB ISl PO3/Ii- BIIPOJOBXK 15
JIOBAJIBHUX OTIeparliii 1 MoJjoTa. MOJTYJIIO
TecryBanus 2 15
Bceroro o nepiomy po3ainy 100
Bcroro 3a TpumMecTp 200/2=100




V 3ACOBUM OLIIHKOBAHH
5.1.Mertoau HaBYaHHSA

Y46oBuii mporiec 3a0e3meuyeTbess HACTYITHUM METOTUYHUM MaTepiaioM:
¢ KoHcnexru nekmiii;
¢ MeToanyHi BKa31BKH JIJI1 CAaMOCTIMHOT pOOOTH 1 1HMBIAyaJbHUX 3aBJlaHb,

[Ipu BuBYEHHI AWCIUIUTIHU 3aCTOCOBYETHCS KPEAUTHO-MOYJbHA CHUCTEMA OIHKU
PIBHS TIATOTOBKH CTYACHTIB 33 CTOOATBHOIO MIKAIOK0. SIKIIO CTYJAEHT MPOTSATOM TPHMEC-
TPy MO pe3yJibTaTaM BHUBYEHHS JAUCLUUIUIIHM BUKOHYE YC1 KOHTPOJIbHI TOUKHM 1 Habupae 55
0aniB, TO BIH aBTOMaTUYHO 0€3 JOJaTKOBUX YMOB OTPUMYE 3alliK.

5.2.MeTtoau KOHTPOJTIO

IlepenbavaeTbcsi BUKOPUCTOBYBAHHS MOAYJIBHO — PEMTUHIOBOI CHCTEMH OIIHIOBaH-
HSl 3HaHb. OCHOBHOIO (POPMOIO KOHTPOJIIO 3HaHb CTYAEHTIB B KPEAUTHO MOJYJIbHIA CHC-
TEMI € CKJIa/JIaHHs CTYJAEHTAMM BCIX 3aIVIaHOBAaHUX MOIyJiB. DOPMOIO KOHTPOIIIO € HAKO-
nuuyBajbHa cucreMa. CkiasaHHs MOAYJs Nepedoadyae BUKOHAHHS CTYJJEHTOM KOMILIEKCY
3ax0/IiB, 3aIUIaHOBAaHUX Kadeaporo 1 nmependaueHux CeMeCTpPOBUM rpadikoM HABYAIBHOTO
IPOILECY Ta KOHTPOJIIO 3HAHb CTY/ICHTIB, 3aTBEP/IXKEHUX JIEKAaHOM (PaKyJIbTETYy.

KonTponb 3HaHb CTyneHTIB nepeadayae MpoOBEACHHS BX1IHOTO, TOTOYHOTO 1 MiICyM-
KOBOT'O KOHTPOITIO.

BXigHuil KOHTPOJIb 3HaHb MPOBOJUTHCS HA MEPIIOMY THXKHI CbOMOTO TPUMECTPY, B
SKOMY BHBYA€THCS HaBYaJbHA JUCIMIUIIHA, 1 BKIIOYAE KOHTPOJIb 3QJIMIIKOBUX 3HAHb 3
OKpPEMHX HaBYAJIBHUX TUCIHILUIIH, SIKI MEPeNyloTh BUBUCHHIO NUCHUIUTIHM «TeopeTnyHi
OCHOBHU (DOPMOYTBOPEHHS» 1 € 0A30BUMHU IS 11 3aCBOEHHS.

[ToTOYHMIT KOHTPOJIb 3HAHb CTYACHTIB BKJIFOYA€ HACTYITHI BUIU:

- BUOIPKOBUM YCHUN OMUT MEpe] MOYaTKOM KOXKHOI JJabopaTopHOi poOOTH 1O TeMi
3aHATTS 13 BUCTABICHHSIM OLIIHOK (0aiB);

- 3aXHUCT KOXKHOT J1JaOOpaTopHOi pOOOTH 3 BUCTABJICHHIM OI[IHOK (0aiB);

- 3aXMCT 1HAUBIIyaJbHHUX 3aBJIaHb 3 CAMOCTIMHOI pOOOTH;

- mporpamoBanuii Ha [TEOM abo Ge3ManHHMIA 32 TOMOMOTOI0 KapTOK KOHTPOJIb
nepes NoYaTKOM BUKOHAHHA Jab0paTOpHUX POOIT;

- mporpamoBanuii Ha [IEOM a6o Oe3mammHHU 32 JOIOMOTOK0 KapTOK KOHTPOJIb 3
OKpeMHUX TeM a00 3MICTOBHUX MOIYIIB AUCITUIUTIHH,

- TUCHMOBI KOHTPOJIbHI pOOOTH 3 OKPEMHUX MOYJIIB AUCIUILIIHY.

[TincyMKOBHIT KOHTPOJIb 3HAHb BKJIIOYA€ HACTYITHI BUIH:

- MOJYJBbHUN KOHTPOJIb 32 Pe3yJIbTaTaMH 3aXUCTy J1a00paTOpHUX POOIT, npo-
IpPaMOBAHOr0 KOHTPOJIIO 3HaHb 1 KOHTPOJIBHUX POOIT;

- ek3aMeH (MMChbMOBHH) MiC/s 3aBEPIICHHS BUBUYCHHS JUCIUILIIHN HAIPUKIHII 7-T0
TPUMECTPY;

- BU3HAUEHHS PEUTHUHIY 3a MIJCyMKaMu poOOTH CTYJEHTa B TPUMECTpP1 1 PEUTHUHTY
3 HaBYaJIbHOI AUCLUILIIHY.



[TincymMKoBa OIIHKA 3a KOXKHUKA MOAYNb BUCTaBisgeThes 3a 100-0anpHOI0 MIKANOIO.
[Tpu yMoOBI, 1110 CTYJEHT YCHIIIHO 3[1a€ BC1 KOHTPOJIbHI TOYKH, HAOPABIIH 3 KOXKHOI 3 HUX
HE MEHIIIe MIHIMQJIBHOI KUJTBKOCTI OatiB, HEOOXITHOT /71l 3apaxyBaHHS BiJIMOBIIHOT KOHT-
POJIBHOT TOYKH, BUKOHYE Ta YCIHINIHO 3aXHINae JabopaTopHi poOOTH, CAMOCTIHHO BUKOHYE
1 ycrimHo 3axuinae pedepar 3 o0paHoi TeMH, Ta Ma€ 3a pe3yabTaTaMu POOOTH B TPUMECT-
p1 MJACYMKOBUM PEUTHHT HE MeHIIe 55 6altiB, TO 3a 0a)KaHHIM CTYACHTA B 3aJI€KHOCTI BiJ
cyMHu HaOpaHuX 0ajiB HOMYy BUCTaBJISIETHCS MIJCYMKOBa €K3aMeHalliifHa OIlIHKa 3a Hallio-
HajgpHOI miKanow 1 mkanow ECTS. [lepeBenennss Habpanux cryaeHtoM OamiB 3a 100-
0aJbHOIO IIIKAJIOK B OLIHKM 3a HallloHaIbHOIO (5-0anbHOI0) ImKaio Ta mkaigow ECTS
3IIMCHIOETHCS B BIAIIOBITHOCTI 10 TAOJIUIIL:

IIIkaaa oninroBaHHsA: HanioHajabHa T1a ECTS

Cyma OauiB 3a OriHKa 32 HaIlOHAJIBHOIO IIKAJIOIO
BCi BUM HaBYa- | OLIHKA | jyq ex3ameHy, KypcOBOTO JUTSL 3QUTIKY
JBHOT ,Z[i}.IJIBHOC- ECTS npoekTy (poGoTH), mpak-
T THKU
90 — 100 A BIJIMIHHO
82-89 B
74-81 C Aobpe 3apax0OBaHO
64-73 D :
60-63 E 3aJI0BUTHHO
HE3aJI0BUTLHO 3 MOXKJIMBI- | HE 3apaXx0OBaHO 3 MO-
35-59 FX CTIO TIOBTOPHOT'O CKJIa- | *JIUBICTIO IIOBTOPHO-
JAHHS TO CKJIaJIaHHS
HE3aJI0BUTHHO 3 HE 3apaxoBaHoO 3
0-34 = 000B’ SI3KOBUM IOBTOP- 000B’ SI3KOBUM I10-
HUM BUBYCHHSIM TUCIUI- | BTOPHUM BUBUYCHHSIM
JIIHU JTUCLIUILTIHA

VI PEKOMEHJIOBAHI JIXKEPEJIA IHOOPMATIIII

6.1. Meroauune 3a0e3n€4eHHSA
PoGoua nporpama AUCIUTIIIHY;
[Taker KKP (BHyTp. BUKOpUCTaHH);
[TutaHHs 1 3aBOaHHS 11 KOHTPOJIBHUX POOIT 3 TUCIUTIIIHY,
[TutanHs 1 3aBHaHHS 1T MOJYJIBHUX KOHTPOJIB 3 TUCIUTLIIHY;
MeToauyuHi BKa3iBKU /10 J1aOOpaTOPHUX 3aHATh. [1nan 1abopaTopHUX 3aHSATH,
MetoanyHi BKa3iBKH JJ0 BUKOHAHHS KypCOBHX IPOEKTIB (pooiT);
MeToauuHi BKa31BKH JI0 CEMIHAPCHKUX a00 MPakTUYHUX 3aHATh. [1man cemi-
HapChKHUX a00 MPAKTUYHUX 3aHATH;
8. MeroaunuHi BKa3iBKH 10 BAUKOHAHHSA CaMOCTIMHOT poOOTH;
9. Merton. 3a0e3nedeHHs] TEOPETUIHOT YACTHHH KYPCY;
10.Tecry;
11 Ex3ameHariiini nuTanHs i 3aBaaHHs ( + mpukiiag eKk3aMeHaIiiHoro 0iiery);

NookwhE
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JlomaTok A

KoHTpoJibHi 32aBJ1aHHSA Ta MUTAHHSA 1JI51 KOHTPOJIIO PiBHS 32CBOEHHS TEOPEeTUYHHUX
M0JI0’KeHb Ta CIPOMOKHOCTI BUKOPHCTAHHA IX HA MPpaKTHLI

1. KoHTpoJibHI 3aBAaHHS AJIA MEPEBIPKU CIIPOMOKHOCTI BUKOPUCTaHHSI TEOpPETHY-
HUX MOJIOKEHb HA MPaKTHIII

Bapiant Nel
1 Knacudikairiss MaTeMaTHYHUX MOJI€JIEH TEXHIYHUX 00 €KTIB,
2 BuzHaunTH mapaMeTpu poOOUYOTo IMTIHAPA T1APOIpeca, BUKOPUCTOBYIOUYH TIPO-
rpamu Kadenpu.

Bapiant Ne2
1 Junamiuna monens rigponpeca 3 HAIL: piBHSHHS pyXy pyXJIMBOi MOMEPEUNHH 1
PIBHSIHHSL HEPO3PUBHOCTI 3 YPaxXyBaHHIM MPYTKOCTI PiIUHHY,
2 Busnauutn napamerpu enexrpoasuryna KIIII, BukopuctoByoun nporpamu Ka-

denpu;

Bapiant Ne3
1 Jlunamiuna mozensb rimponpeca 3 HAIIL: BUIaTkoBI XapakTepUCTUKH KJIAllaHiB,
PIBHSIHHS pyXY KJIAITAHHOTO PO3IOILIbHUKA,
2 BusnaunTtu napamerpu Maxopuka KIIIM, BUKOpHUCTOBYIOUH ITpOTpaMu Kadeapu;

BapianT Ned
1 Wnamiuna monens rigpomnpeca 3 HAIL: piBHSHHS pyXy CEpBONPHBOIIA W OMOPY
MOKOBKH /1€()OpPMYBaHHIO;
2 Busnauenns napametpiB mydtu KIIIM, BukopuctoByroun nporpamu kadeapu;

Bapiant Neb
1 JIunamiuna mozensb riapomnpeca 3 HAIL piBHSHHS pyXy BUKOHABYOT'O MEXaHI3MY;
2 Bwusnauenns napametpis raabma KIIIM, BukopucToByroun nporpamu kadeapu,

Bapiant Ne6
1 JIunamiuna mozens KITIM st TpeThOro eramy TEXHOJIOTTYHOrO HUKIY (Xia Ha-
BaHTKEHHSI IPeca BiJ] MOYaTKy poOOYOro X0a 0 3HATTS HABaHTA)KCHHS Ha MOB3YHI);
2 Busnauntu napamerpu raabma KIIIM, BukopucToBytoun mporpamu kadenpu;



