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1. Onuc HaBYAJIBLHOI JUCIUILTIHA

IMPOEKTYBAHHS TEXHIYHUX CUCTEM OBJIATTHAHHSI
JICOBOI'O KOMILJIEKCY (BIBPAIIIMHOI AI1)

I'anys3b 3HaHb, cneniajJbHiCTH, OCBITHS MPOrpamMa, OCBIiTHIH CTyNiHb

OcBiTHI# cTyIiHB

Maeicmp

CrneuiajibHICTh

133 «T["anmy3eBe MammHOOY TyBaHHS»

OcsiTHs Iporpama

«O0naHaHHS JTICOBOTO KOMIUIEKCY»

XapakTepucTHKA HABYAJIbHOI JUCHUILTIHA

Bun O00B’s13k0Ba
3arayibHa KiUTBKICTh TOAMH 100
Kimekicte kpemutiB ECTS 3,5
KisibKicTh 3MICTOBHX MOJIYJIIB 3
Kypcogwuii npoekt (pobota)

dopma KOHTPOJIIO 3anik

IToxka3HUKH HABYAJIbHOI AUCHHUILIIHU JIS1 ICHHOI Ta 3204HOI GOpM HaBYaHHSHA

neHHa hopma HaBYaHHS 3a04yHa (hopMa HaBYaAHHS

Pix miaroroBxu 1
CemecTtp 2
JIeKk1itigi 3aHATTA 15 rom.
[TpakTuuHi, ceMiHaApChKI 3aHITTS -
JlaGopaTopHi 3aHATTS 15 ron.
CamocriifHa poboTa 70 rom.

IHauBIyanbHI 3aBIaHHS

2.

MeTta Ta 3aBIaHHSI HABYAJIBLHOI JucHMILIiHM «IIpoeKkTyBaHHSI TeXHIYHHUX
cucTeM 00JIaTHAHHS JiCOBOr0 KOMILIeKCY (BiOpamiiiHoi ai)i»

Metorw aucuuniinu ,I[IpoextyBanus texHiyaux cucteM OJIK BiOpariiinoi mii”
€ (opMyBaHHSI CHCTEMHU CIICLIaIbHUX 3HAHb Ta MPAKTUYHUX HABUUYOK y Traiys3i
JOCTIKEHHSI MalllMH 1 MeXaHi3MiB BiOpamiifHoi i, iX MpPOEeKTyBaHHS 3a
3aJlaHUMH KPUTEPISIMU 1 BIIACTUBOCTSIMHU 3TIAHO 13 TEXHOJIOTi€I0 BiOpaIiitHOTO
po060YOTO MPOIIECY Y CUTBCHKOTOCIIOAPCHKOMY BUPOOHHMIITBI.

3aBaaHHsA. OBOJONITH METOAUKOI mpoektyBanHs mamuH OJIK BiOparmiiinoi mii
y CUIBCHKOTOCTIOAPCHKOMY BHPOOHHIITBI Ta TEOPETUYHOTO OOTPYHTYBaHHS
KOHCTPYKIIIHHUX 1 KIHEMAaTHYHHUX MapaMeTpiB BIOpamiiHUX poOOYMX OpraHiB
CUTBCHKOTOCIIOTAPCHKUX MAIIIMH Y TOMY 00CA31, KU 1a€ MOKJIUBICTh YCIIIITHO
3aCBOITH 1HIIN CTEIiabHI TUCIUIIIIHA, HAOYTH TBEPIUX MPAKTHYHUX HABUYOK Y
pO3B’3yBaHHI TEXHIYHMX 3aJay, 10 CTOCYIOThCA ClIbChKOTOCIOAAPCHKOL
TE€XHIKH, PO3BUTH KYJIbTYpY I1HXXEHEPHOTO MHMCICHHS, HAaBUYOK aHamizy 1



PO3paxyHKy TEXHOJIOTIYHUX TMapaMeTpiB, KIHEMAaTUYHUX 1 JAUHAMIYHUX CXEM
BIOpalLiifHUX MAaIllMH arpopOMHCIOBOTO BUPOOHMIITBA.

VY pe3ynbTaTi BUBYEHHS KypCY HaBYAJIBHOI TUCLUMIUIIHU CTYIEHT MOBUHEH

3Hamu.

— OCHOBHI NPUHILIMIIK MPOEKTYBaHHS MAlIUH BiOpaliiiHoi 1ii;
— OCHOBHI BUJM MallIMH 1 MEXaHi3M1B BiIOpallifHOi Aii 1 iX KIacu(iKalliio;
— METOAMKU TEOPETUYHMX JOCIIIKEHb 1 po3p0oOKM MallIWH BiOpawiiiHoi Ali Ta
OOIpYHTYBaHHS KOHCTPYKUIMHMX 1 KIHEMaTHYHUX HapaMmeTpiB BiOpauiiHuX

pOOOUYUX OpraHiB CUILCHKOTOCIIOAAPCHKUX MAIIIMH 1 MEXaH13MiB;

ymimu:

- MPOEKTYyBaTH BiOpalliiftHi po60oYl OpraHu ClIbChKOrOCTIOAAPCHKUX MAIIHH 13

3aJlaHUMH KOHCTPYKUIWHUMH Ta KIHEMAaTUYHUMU NTapaMeTpaMu, K1

3a6631'[e‘{yIOTB SIKICHE BUKOHAHHS TEXHOJIOTTYHOTO npouecy,

- MpaBWIBHO BUOUpATH 1 PO3POOJISATH aNrOPUTMHU aHAJI3Yy CTPYKTYpHHUX 1
KIHEMaTUYHUX CXEM MEXaHI3MIB 1 MaIluH BiOpaiiitHoi A1i 13 BU3HAUYCHHSIM

napameTpiB pyxy;

- MPOEKTYBAaTH 1 KOHCTPYIOBATH TUIIOBI CXEMHU BiOpallliHUX MAaIINH;

- BUOUpaTH KpuUTepli SKOCTI poOOTH,

ypaxyBaHHSIM 0aKaHUX yYMOB POOOTH;

IIporpamMa Ta CTPyKTypa HABYAJBHOI AW CIUILIIHA JJIS:
— TIOBHOT'O TePMiHY A€HHOI (3a04HOT) (pOpMU HABUAHHS;

Po3moiJ1 HaBYAJBHOTO Yacy 3a ceMecTpaMu

dbopmynoBaTH 3adavi  CHUHTE3y 3

Cemectp Bcroro - P03NOIN rOMH 32 BUNAMK 3aHATH ~— Dopma KOHTpOIIO
Jlekmii ITpakr. Jlabopar. | CamocrTiiiHi
2 100 15 15 70 3aiik
KuiskicTs rogua
HazBu 3micToBHX Jlenna dpopma 3aouna popma
MOJIYJIIB 1 TeM THUXHI | YChOTO y TOMY YHUCIi yChOTO y TOMY YHCIi
a | o | nab | iHxg | c.p. a1 | m | mab | iHg | c.p.
1 2 3 4 |5 6 | 7| 8 9 (10|11 12 |13 | 14
2-1i ceMecTp
3mictoBuii Moayib 1. Bibpariii i KollMBaHHS B TEXHIYHUX CHCTEMAaX
Tema 1.1. OcHOBH
CTBOPEHIE 1 6 |1 1 41 6 |1 : 5
TEXHIYHUX CUCTEM
BiOpartiitHoi fii.
Tema 1.2. OcHOBH
Teopii KOJUBaHb 1
BiOparriif. 2,3 11 2 2 7 11 1 2 8
Konnsanus

MaTepiabHOT TOUKH.




1

10| 11

12

13

14

Tema 1.3.
AnamTHuni
TIPUHIIAITN
Jlarpanxa.

4,5

11

11

Tema 1.4. PiBHSIHHS
piBHOBAru Ta pyxy y
dopmi Jlarpamxka.
KanoHiuHi piBHSHHS
TAHAMIKH.

6,7

11

Tema 1.5. OcHoBHn
Teopii CTIHKOCTI
pPYXy Ta piBHOBaru

8,9

11

7 11

11

Pa3om 3a 3MicTOBUM
Mojysem 1

50

9

9

32 50

3

3

44

3micToBUM Moy b 2. [IpuHIUNM po3paxyHKy 1 poe

KTyBaHHs TEXHIYHUX

cucTeM BiOpariiHoi Jii

Tewma 2.1. [Tpuntunu
PO3paxyHKY
0e3yIapHUX
B1OpalliifHUX CUCTEM.

10

Tema 2.2. [Tpuntunm
PO3PaXyHKY YAapHUX
BiOpaIliiHUX CHUCTEM.

11

Tema 2.3. [IpuBoau
BiOpaIliiHUX CHUCTEM.

12

Tema 2.4.
Bibparriitna TexHika
TUTsl OOPOOKH TPYHTY

13

Tema 2.5.
BibparriiiHa TexHika
JUTsI 30MpaTTbHKX,
MiCIA30MPaTEHUX
MIPOIIECIB 1
00CITyrOBYBaHHS

14

Tewma 2.6. Kpurepii
MIIHOCTI 1
JIOBIOBIYHOCTI
eJIEMEHTIB
BiOpaIliiHUX CUCTEM

15

Pa3zomMm 3a 3MiCTOBUM
MOJTIyJIEM 2

50

38 50

44

Ycboro roaua

100

15

15

70 100

88




3. Temu 1200paTOPHHUX 3aHATH

No KinbkicTh
Haz3sa temu
3/m TOJINH
1 I[ocniﬂ?ivceHHﬂ Bi6paui171.Ho'1' TEXHIKU 3a KPUTEPIEM YIOCKOHAJICHHS 2
TPaIUIIiHIX TEXHOJIOTTYHUX MPOIIECiB
2 | BuzHaueHHs po3maxy BiOpalliif poO0YOro opraHa MalvHU 2
3 | Bubip BapianTa BCTaHOBJIEHHs BIOPONPUBOIa HA MAIIMHI
4 | BusHayeHHs MOTYKHOCTI BIOpaLIHHOrO MPUBOJIa MAILIMHU 2
5 | PospaxyHok mapameTpiB 0e3y/1apHUX BIOpalliiiHUX MaIlliH 2
6 | PospaxyHok mapamerpiB BIOpaliiHIX MaIIMH YAAPHOI Aii 2
7/ | JlocmipkeHHs Mpolecy BUIBHUX KOJIMBaHb 2
8 I’[OCJIiJ:DKeHHSI nporecy BUIBHUX 3TacalbHUX KOJHBAaHb Y 9
B’SI3KOMY CEpEeIOBHIIII
9 JlocTikeHHsT Tpoliecy 3MYIICHHX KOJHMBAaHb 13 Pi3HUMH BUIAMH 5
30ypeHHs
10 | Bu3HaueHHs 3BE€JICHUX MOMEHTIB 1HEpIIii Mac 1 MOMEHTIB CUJI 2
11 BI/IBHE.I‘IG:HHSI BIACHUX YAaCTOT KOJUBAJIBHOI CHUCTEMH 1 CIIOCOOHU 9
3armobiraHHsl Pe30HAHCY
12 OIliHKa. Mel.‘OJ]iB l'{e'peBipI.G/I HiH%ﬁHI/IX CUCTEM Ha CTIHKICTHb PyXY. 2
Kputepii CTIMKOCT1 1 HECTIMKOCTI PyXY
13 BuBuennst II)I.(epeJI.36yp€HHSI 13aC001B TeHEepyBaHHs MEXaHIUYHHUX 5
KOJIMBAHB Y BIOpAIlIHUX MallTMHAX
BuBueHHsI TEXHOJOTIYHOTO TIPOIECy, NPUHIUIY i 1
14 | kiHEeMaTHYHUX CXeM BIOpaliiHUX MalH IS OOpOOKH 2
IPYHTY
BuBueHHST TEXHOJNOTIYHOrO Tpolecy MNPUHOUITY 1T 1
15 | xiHeMaTHYHHUX CXeM BIOpaIliHUX MAIIWH JJIS MTOCIBY, 30MpaHHs 2

Ta MICISIBOUPATTLHUX MPOIIECIB
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4. KOHTpOJIbHI MUTAHHS, KOMILUIEKTH TE€CTIiB /15l BU3HAYEHHS PiBHS 3aCBOECHHS
3HaHb CTY/JACHTAMHM.

KoHTpoJIbHI NUTAHHS

Has3BiTh eTanu cTBOpeHHs! HOBOI BiOpaliifHOT MalImHu

SIKi XapaKTepUCTUKH SKOCTI 1 HaIHHOCTI BiOpamiifHO1 MalIMHU BU 3HA€TE?

JlaiiTe XapaKTepUCTUKY allepioANIHUX KOJUBaHb. HaBeniTh X mpukiIam

BusHaunTy niepio]] BUIBHUX KOJIMBaHb BAaHTAXyY Baroto P=1 ke, sKwii miIBIIICHUH IO TBOX
MIOCTTITIOBHO 3'€IHAHUX TPYKUH )KOpcTKocTel ¢, =4 H/cm, ¢, =5 H/cm.

[lo Take (aza, KoyOBa YacTOTa Ta Mepioj BIOpAIIITHUX KOJUBAHb?

UuM B1API3HSIOTHCS MU EepeHIiabH1 PIBHIHHS BUIbHUX KOJIMBAHb 1 3MYyIIIEHHUX KOJUBaHb 0€3
ornopy?

3HalTH 3aKOH KOJIMBAJIBHOTO PyXY BaHTaXXy mMacoro m = 1 ke, 3'€lHaHOTrO 3 ABOMA MPYKUHAMH 13
KoeQilleHTaMU )KOpCTKOCTI ¢, =4 H/cm 1 ¢, =5 H/cm. Ha mouaTky pyXy BaHTax OyB 3MilLIEHUI

13 MOJIOXKEHHSI CTaTUYHOT pIBHOBAru Ha 4 cm 1 oMy OyJa HaJlaHa ovyaTkoBa MBUIKICTE 90 cm/c.
KonuBanus BiAOyBaIOTHCS B3I0BXK TJ1aJIKOT IJIONTUHM ITi)T KyTOM JI0 TOPHU30HTY « =30°.

SAxuMu € yMOBYM BUHUKHEHHS MEXaHIYHOTO PE30HAHCY?

Banrax Baroro P = 325 2 mijBimeHu# 10 MPy>KUHU )KOPCTKICTIO ¢ = 8 2/cm 1 31IHCHIOE
KOJIMBaHHA y cepenosunti. Cuna omopy cepenoBuma R=u-o, v — [em/c], u — [e-c/cm] . 3naiitu
3aKOH PyXy BaHTaXYy, IKIIO Ha IOYATKy PyXy IIpu t, =0 v, =0, BIZICTaHb BiJ] MOJOKEHHS
piBHOBaru x, = 10 cm. KoediuieHT nponopiiiiHOCTI ONOpy CepefioBUIla u = 2 2:c/cM.

Ha3BiTh mepeBarn 3acTOCyBaHHS BiOpaIiifHOTO BHUKOIYBaHHS KOPEHEIUIOAIB TOPIBHSHO 13
TpaaAuLIHHUMU METOJIaMHU.

BanTax Baroro 100 e migBimeHuit 0 KiHI TPYKUHU 1 PYXA€ThCA y PiIMHI. 3HANTH PIBHSHHS
PYXy BaHTaXxy sIK MaTepiajibHOI TOUKH, SKIIO B IOYaTKOBUI MOMEHT 4acy Iieil BaHTax OyB
3CYHYTHH B1Jl IOJOKEHHS PIBHOBAaru Ha X, =1 cu Ta BIAMYLIEHUH 0€3 MOYaTKOBOI IIBUKOCTI.
KoedimienT sxopctrocti npyxkunu ¢ = 20 o/cm. Cunia onopy pyxy NpomnopiiiiHa mepruomy
CTYICHIO LIBUIKOCTI BaHTaXy: R=aV , 1e a=35 ¢ .

CM

Sxi muHaMivHI cXeMH BiOpaliifHUX MaliuH BU 3HaeTe? 3po0iTh iX NOPIBHIIBHUI aHaTi3.
Bantax P = 1,96 ke miaBimeHui Ha IPYXKHUHI, IKa MOXKe Macoto B 1 ke OyTu po3tsiruyTa Ha 20 cm.
Bu3HauuTH 3aKOH KOJMBAJIIBHOTO PyXy IIbOI'0O BaHTaXXy y CEPEIOBUILIL, SAKIIO CHIIA OTIOPY
cepenoBuIa R=V , 1e u=0,02 ke'c/cm, V — [cm/c]. BBaxatu, 1m0 y Ho4aTKOBUHA MOMEHT
npykuHa OyJia pO3TSATHYTa 13 MOJ0KEHHs PIBHOBArv Ha 5 cu, a T1JI0 MoYalio pyXaTUch i3 CTaHy
CIIOKOIO.

OxapakTepu3yiTe KOJTHBaHHS, SIKI HAIAI0THCS BiOpaliitHUM BHUKOITYIOUUM pOOOUYHMM OpraHam?
Banrtax Baroro P = 200 e, saxuii migBilIeHU 10 NPYKUHU KOPCTKOCTI ¢ = 1 xe/cm, 3HAXOAUTHCA
i aiero cuiu S =Q sin pt, 1e Q, = 2 ke, p =50 ¢t V nouarkoBuit MOMEHT x, =2cm,

%, = 10 cmlc. 3HaiiTh pIBHSHHS PyXY BaHTAXY.

SIKMMM MeToaMM JOCIIIDKYEThCS CTIMKICTD 30ypeHOro pyXy MeXxaHiqyHOi cucTeMu?

SIkuMH € 0coOIMBOCTI MPOSKTYBAHHS BiOpaIiifHUX MaIuH?

Bu3HaunTy 3aK0H pyxy, HepioJl KOJUBaHb 1 MAKCUMAJIbHY CHITY IIPY’KHOCTI MIPYKHHU MPH pyci
BaHTaXy Barot P =10 H . CTaTUYHE MMOJIOBXEHHS NPYXKUHU I, =1cm, JOBXKHUHA Hele(hOPMOBAHOL

NPYKUHU |, =20 cv. Y TIOYaTKOBUM MOMEHT 4acy npu t=0, x, =—lcu, v, =%, =0

B yomy mossraroTh 0COOIMBOCTI TPOSKTYBAaHHS MPUBOJHHUX ITPUCTPOIB BiOpamiiHIX MaIInH?
3HalTH 3aKOH PyXYy 1 Mepioj KOJUBaHb BAHTAXY /1, 3'€IHAHOTO 3 IBOMA FOPU30HTAIbHUMHU
npyXuHamMu. Maca BaHTaxy m = 2 ke, 5)KOPCTKICTb IPYXKHUH ¢, = 6 H/cm, ¢, =8 H/em. Y

MIOJIO’KEHHI pIBHOBAru oOuAB1 NpyXuHU HenedopmoBaHi. Ha mouaTky pyxy BaHTax OyB

2
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3MIIIEHUH 13 IOJOKEHHs PIBHOBAru Ha x, = 6 cu 1 HoMy HajlaHa OYAaTKOBA IIBUAKICTh

x, = v, =100 cwm/c.

JlaiiTe BU3HauUeHHs Oe3ynapHoi BiOpauiiiHOi MalIMHY 1 OXapakTepu3ynTe crerudiky ii podoTu.
Ha3BiTh OCHOBHI 3arajibHi mapaMeTpH, SIKi pO3paxoBYIOTh B Oe3yIapHUX BiOpamiiHUX MallnHax.
[TosICHITB, SIKUMH KPUTEPISIMHU KEPYIOTHCS TIPU BUOOP1 BapiaHTa BCTAHOBJICHHS BIOPOIPUBO/IA HA
IHEPIIHUX eJIeMEHTaX MaIIHHA?

Ha3BiTh BUNIaiku, KOJIM pO3PaxoOBYIOTh €KBIBAJICHTHI a00 3BECHI 3HAUCHHS IIAPAMETPIiB CUCTEM
IIpH IPOEKTYBaHHI Oe3y1apHUX BiOpamiiHUX MaIIvH.

Osnaure Kputepii BUOOPY mapamMeTpiB CXeMH yAapHOI BiOpOMAIIMHY.

Hagenite xnacuikarito BiOpaiiiHIX MPUBOJIIB MAIITNH.

[MosicHiTh PUHIMIL Aii MEXaHIYHOTO BiOpamiiHOro MPUBOAA CIIPSIMOBAHOI Aii. SIKi 0coOIMBOCTI
HOT0 KOHCTPYKTHBHOTO BUKOHAHHS?

[TosicHiTh MpUHIUT Aii MTaHeTapHUX BiOpaTopiB. Ski muiaHeTapHi BiOpaTtopu BuU 3HaeTe? B yomy
ix mepeBara?

OnumiiTh NPUHIMI i1 THEBMAaTUYHUX 1 T'IpaBiIiyHuX BiOpaTopiB? SIKoro Tumy BOHU OyBaroTh?
[TosicHITh MpUHIUT pOOOTH 1 Ha3BITH OCHOBHI BY3J1M B1OpaliifHOro HaBICHOrO0 KaHaBOKOIaya.
Ha3BiTh THIIM KyIbTHBATOPIB B 3aJI€KHOCTI1 B1J CXeMHU BiOpalii ix jarl.

HaBeniTh KOHCTPYKIIiIO 1 MOSICHITH MPUHIUIT POOOTH BiOPALIHOTO MIYyTOBOTO KOPIYCY 3
€JIEKTPOMAarHiTHUM BiOpaTOpOM.

3 SIKUX OCHOBHMX BY3J1IB CKJIaJIa€ThCSI HABICHUM IBOPSAIHUI BiOpaliiHUil KapToruiekonay?
HazBiTh 0cHOBHI By3/1u BiOpauiifHoi MosioTapku. [loscHITh npuHIMI i1 poGOTH.

HaBeniTe KoHCTpyYKIiO BiOpaliifHOi 36pHOOYHCHOT MAIlIMHU.

Hagenits koHCTpYKIIitO BiOpoOyHKepa. [loscHIT mpuHLIMI HOro poOOTH.

SIK KOHCTPYKTUBHO 3/1ICHIOETHCS BIOpYBaHHS cenapyrouux poOOUrX OpraHiB
KOpPEHEKITyOHEe30MpaTbHUX MaIlTuH?

Hagenith npukiaam KOHCTPYKTUBHOTO BUKOHAHHS BiOpallifHIX MUWHUX MaIIHH.



KommuiekTH TeCTiB /151 BUSHAYECHHS PiBHS 3aCBOCHHS 3HAHb CTYJACHTAMHU

MMuranns 1

Turanns 11

JlonuuiTh HaCTyNHe BU3HAYEHHSI:

Byt KOIHBAIBHOTO PyXY, SKUH Ma€ MOPIBHSIHO HEBEIMKY aMILTITYLy Ta

IIpu skomy chiBBiiHOmEHHI KoedinieHTa 3racaHHst N i Ko0JIOBOI
YACTOTH BUILHUX KOJMBAaHb K MaIOTh Micle 3racajibHi KOJITHBaHHSA?

BiOpauiiiHoi MamMHM:

BUCOKY 9aCTOTy Ha3UBAETBCA ... 1. n<k
(v baank enuwime IpHY 8i0ON08I0b OOHUM CI080M) 2. n>k
Muranns 2 3. n=k
Hanumite noc1iioBHiCTh Npouecy cTBOPEHHSI HOBOI KOHCTPYKUIT 4. n=0

Turanns 12

BkakiTh JudepeHnianbHe piBHAHHSA 3racajibHUX KOJIHBAaHb

1. X+k*x=0

2. X+ 2nx+k*x = hsin pt
3. X+k?x = hsin pt

4. %+ 2nx+k’x =0

1 TToGymoBa goCiiIHOrO 3pa3ka MalllKHK, 11 HaJla/[Ka Ta BUITyCK
) TEXHIYHOI JOKyMEeHTAIlil

2 KoncrpyroBaHHs (po3paxyHOK, BU3HAYCHHsI PO3MIpiB, BUOIp
) MarepiaiB) i CTBOpEHHs pOOOUNX KpECIeHb

3 3HaXOKEHHI IPHHIUIOBOI CXeMHU BIOPOMAIINHY i
) ONTHMAJIEHUX 3HAYCHb 11 IapaMeTpiB

4. Bubip npuHImny il TeXHOJIOTIYHOr0 MpoLecy

IIutanusa 3

Muranns 13

JlaiiTe BiqnmoBiAb Ha 3aNIMTAHHS

Un MO>XHA BBA)KaTH PIBHO3HAUHUMHU TEPMIHH «BiOpariisn» i
«KOJIMBaHH», TaK 4 Hi?
(v baank enuwime ipHy 8i0N08I0b 0OHUM CL080M)

3naiifiTe BiANOBigHiCTH Mik cTaHAMU PiBHOBAaru MexaHiuHoi
cHCTeMH i iioro o3HaKamu:

IMuranus 4

1. SIK1I0 cucTema MpH BiAXHUICHHI Bijx
TIOJIOXKEHHSI PIBHOBAard B HOBOMY
I0JIOXKEHHI 3aJIHIINTBCS B piBHOBA3I

A. Baiinyxuit

BkazkiTh AudepeHuiaibHe piBHAHHSA BiIbHUX KOJHBAHb

2. SIkuio Oy /b-sKi MaJli BiIXUIICHHS
CHCTEMH BiJ] [IOJIOKEHHS pIBHOBArH
MPU3BEAYTH JI0 3pOCTAIYOro ii
BIIXHUJICHHS BiJ IIOJIOXKEHHS PIBHOBArH,
a KOJIMBaHb 6iﬂfl UbOTI'0 IMOJIOKECHHS HE
BHUHHUKHEC

B. Criiikwuii

1. X+k*x=0

2. X+ 2nx+k*x =0

3. X+k?x = hsin pt

4, X+ 2nx+k*x = hsin pt
Iluranns 5

JlaiiTe BiANOBiIb HA 3aNIUTAHHS

Pyx, npu sikoMy JiesiKi HOTo mapaMeTpu NepiofnYHO 3MiHIOIOThCS
MPOTATOM 4acy i HOBTOPIOIOThCS HA3UBAETBCS KOIUBANILHUM, TAK Y1 Hi?
(v baamnk enuwims ipHy 8i0nosiob 00HUM CIO80M)

3. SIkio cucTemMa Nnpu BUBE/ICHHI 3
TIOJIO’KEHHSI PIBHOBAry 3/iHCHIOBaTHME
KOJIMBAaHHS OLJIs LIbOT'O MOJI0XKEHHS

C. Hecriiikuit

Iuranns 14

Iutanus 6

IIpn AIKMX BeJWMYMHAX YAaCTOTH BUILHHX KouuBaub K i yacrorm
30ypIOBAJIbHOI CHJIH ) HACTYNAE sIBUILE Pe30HAHCY?

JlonuIiiTh HACTYNHE BU3HAYEHHSI:

Bibpauiiina mammHa, po6ounii opra sKoi 31ilicHIoe BiOpauiiHi
HepeMillleHHsI, He BAAPAIOYHCh IIPH LbOMY 110 iHIIUM eJIEeMEHTaM
MaIMHu 200 1o 00pOOIIOBAHOMY CEPEIOBHIIY HA3UBAETHCH ...
(y 6aank enuwiime GipHy 8i0N08i0b 0OHUM CI0BOM)

1. p=0
2. p>k
3. p<k
4. p=k

Iutanus 15

ITutanns 7

JlaiiTe BiANOBiAb HA 3aNIUTAHHS

3HalAiTh BiANOBIAHICTH MiK HACTYIIHUMHU TepMiHaMHU i ix
3HAYEHHAM:

3racaibHi KOJMBAHHS € IIEPIOIUYHUMHU, TaK YU Hi?
(v 6aamk enuwims 6ipHy 8i0N08i0b 0OHUM CLOBOM)

1. cyKynHIiCTh METO/IB 1 3ac00iB 115
BUMIPIOBaHHS BEINYKH, IO
XapaKTepU3yIOTh KOITUBAHHS

A. Bibpomertpis

2. CYKyITHICTb TEXHOJIOTTYHHUX
MPUIOMIB, 1110 3aCHOBAaHI Ha
BHKOPHCTaHHI BiOpartii

B. Bibpo3axuct

3. CyKYHHICTh METO/IB i 3aC00iB A1t
3MEHILIEHHS IIKIATUBOT Aii BiOpanii Ha
JIIOIMHY, TPHIAIN 1 MEXaHI3MH

C. BibpoTtpaHcnopTyBaHHs

4. BUKOpUCTaHHS BiOpawii st

D. Bi6bpoo6pobxa - R .
HepeMileHHs MaTepiaiiB i BUpOOiB

IIutanus 8
B sikuX 0AMHHIAX BU3HAYA€TbCs Ga3a KOJIMBaHb?
1. pan/c
2. pam/c2
3. pazg
4. Mm/c
IIuranus 9

3HaiiaiTh BiAnoBiAHicTH Mik BUIaMM BiOpaniliHMX NPUBOAIB:

1. TayKuiithi, e1eKTpOMarHiTHi Ta

A. Mexaniqni X -
€NeKTPOTiapaBivHi

B. ITneBMaTHyHI i TigpaBIiuHi 2. IlopuiHeBi Ta poTauiitzi

C. EnexTpuyHi 3. IHepuiiiHi Ta eKCLIEHTPUKOBI

Hutauus 10

JlaiiTe BiANOBiZb HA 3aNIUTAHHS

SIKII0 TapaMeTpy KOIUBAIBHOTO PyXy 3MIHIOIOTECS 32 3aKOHOM CHHYyCa
a60 KOCHHYca, TO TaKi KOJIMBAHHS HA3HBAIOTHCS 2APMOHIUHUMU, A SKIIO
HI — TO He2apMOHIIHUMU, TAK YK Hi?

(v baamHk enuwime 8ipHy 8iOnosiob 0OHUM C1080M)

Turanus 16

BkaxiTh icHYI04i mapaMeTpH KOJIMBAJIBLHOIO MPOLECy:

1. JloBxxuHa

2. Tlepiox

3. [lromia nomepeyHoro mnepepizy
4. Yacrora

Tlutanns 17

JlaiiTe BiANOBiAb HA 3aNIUTAHHS

3racanbHi KOJMBAaHHS € TAPMOHIMHUMHU, TaK YM Hi?
(v 6aHK enuwims 6ipHy 6i0N08i0b 0OHUM CIOB0M)

Tlutanus 18

BkakiTb, siki BUIM KOJMBAaHb i3 NepepaxoBaHUX iCHYIOTh:

1. TlapamerpuuHi
2. Binbni

3. IIpuckopeni

4. CrioBisibHEHI

Tutanus 19

JlaiiTe BiANOBiAb HA 3aNIMTAHHS

TloTeHwianbHa €HEPris 3aJIeXKNUTh BiJl y3aralbHEHOI IBUIKOCTI?, TAK Y1
Hi?
(v 6aHK enuwims 8ipHy 8i0nosiob 0OHUM C1080M)

Iutanus 20

3HailiiTh BiANOBIAHICTH Mi’K HACTYIIHUMH CTBEPI)KEHHIAMHU

A. B'ssi, m0 HaKIaal0Th
00OMeXeHHS JINIIE Ha
KOOPJHHATH TOYOK
CHUCTEMHU

1. HerononomHui

B. B's3i, mio HakIamaoTh
00Me)KEeHHS JIHIIE Ha 2.
HIBUJIKOCTI TOYOK CHCTEMH

TononoMHI

C. B's3i B piBHSHHS SIKHX SBHO . .
3. Hecrauionapsi

BXOOUTH Yac




Murtanus 21 Turanus 25

Ckinbkoma y3arajbHeHUMH KOOPAHHATAMH omucyeThes || Ski oguHuLi Mae KoedilieHT )KOPCTKOCTI IPY>KHOTO Tina ¢?
KOJIMBAJTLHHUI PyX KOHiYHOI0 MasiTHHKA ? 1. Hem
1. Onniero 2. H/™m
2. JlBoma 3. H/m2
3. Tproma 4. 1/m
4. Yorupbpma IIuranns 26
IutanHs 22 B sKHMX OIMHHMIIIX BHPaXKAEThCS KOCQILIEHT KPYTHIBHOI JKOPCTKOCTI
JlaiiTe BiANMOBiAb HA 3aNIUTAHHS HPYIKHOTO Tina?
PiBusinHsa Jlarpansxka apyroro poay MicTHTh peaknii izeanbHHX 1. Hem
B’s13eii? 2. H/™m
1. | Tax 3. H/m2
2. | Hi 4. 1/m

Iuranus 23

JlonuuiTh HacCTYyNHe BU3HAYEHHS:

SIKIIo Bei TOYKH, IO BXOSTH 10 MaTePialIbHOI CUCTEMH, MOXKYTb 3aiiMaTH
JIOBUIBHE MOJIOXKEHHS B IPOCTOPI i MATH TOBLIBHI MIBHIKOCTI, TO TaKa
cHUCTeMa Ha3UBa€THCA ...

(v baank enuwims 8ipHy 8i0n08i0b 0OHUM CI080M)

Iutanns 27
aliTe BiAMOBiIb HA 3aNIMTAHHS
BipTyaibHi epeMilleHHs] BUPAXKAIOTLCS Yepe3 Bapialil y3aralbHeHUX
KOOpAMHAT?, TaK YM Hi?
'y O1IaHK 6nUWimb 8ipHy 8i0n06idb 0OHUM CIO80M)
Muranus 28

Murauus 24

B'si3i, B piBHSIHHSI IKHX Yac sIBHO He BXOJIUTh, HA3UBAIOThCS

Bu3sHauTe aMIUIITy 1y BiTbHUX KOJIMBaHb, SIKILO [TOYATKOBE BIAXHMJICHHS Xo || 1. HecTanioHapHIMH

= 0,1 M; moyaTkoBa IIBHAKICTb Vo = 4 M/C, a KOJOBa 4acTOTa BITBHHX CrauioHapHIME

2.
konuBaHb K= 12,6 c. 3. [eoMeTpUUHUMHU
4.

1. A=05m KinematnuHuMu

2. A=04Mm
3. A=0,33m
4 A=02wm




5. Meroau HaBYaHHA.

HapuanbHuil mpouec miaroToBKu CTyAeHTIB 13 aucuuiuiing «IIpoekryBanns OJIK
BiOpaliiiHoi Aii» nependadae 3acTOCYBaHHA HAYKOBO-TIEJArOriYHUMH MpPAl[iBHUKAMU
Kadeapu, MUPOKOTO CHEKTPY METOMiB HaB4YaHHS. [Ipum oMy mepeBara HamaeThCs
HACTYITHAM TPbOM TpyIiaM METOIIB:

- oprasizaiiii i 311iICHEHHSI HaBYAJILHO-TTI3HABAJIBHOI JIsJTBHOCTI,

- MOTHBAIlIl HABYAJIHLHO-13HABAJILHOI JISJIBHOCTI,

- KOHTPOJIO 1 CAaMOKOHTPOJIO 3a €(EeKTUBHICTIO HaBYAIbHO-MI3HABAIBHOT
TISUIBHOCTI.

JInst pO3BUTKY Y CTYJEHTIB TBOPUOIO TEXHIYHOI'O MHCJICHHS MPU OBOJOAIHHI
HUMHU JUCIUIUIIHA, BUHUKA€E HEOOXIAHICTh PO34WICHYBAHHS KOXXHOI TeMu (TpoOsieMMu)
KypcCy Ha JIOT1YHO 3aBepuIeH] YacTUHU (OJI0KM), MOTIM iX TOJIaHHS B HAOUHIN rpadiuHiil
dbopMi — yKpyImHEHOMY aJITOPUTMIi, SIKMM 3a0e3mnedye 3B’SI3KM MK IIUMU OKPEMHUMH
gactuHamu (Oiokamu). Taka dopma momadi HaB4ayibHOI 1HoOpMallli 3ade3neuye He
TiIBKK TIporiec (OpPMYBaHHS CHCTEMHOT'O MUCIICHHS, aji¢ i BYUTh METOOJIOTIi IIBOTO
IPOIIECY, PO3BUBAE YMIHHS aJITOPUTMIYHO 3aIUCYyBaTH CBOIO JYMKY.

Jlns  peamizaiii MeTH JUCHUIUTIHM 3aCTOCOBYIOTHCS METOJAM TMepenadi  Ta
CIOPUMHSTTS HAaBYAJIbHOI 1H(OpMAILii:

1. CnogecHi (po3moBiab, 6eciaa, JIeKIis);
2. Haouni (U1rocTpalris, 1eMOHCTpaIllis);
3. IlpakTtuysi (Iociau, BIpaBu, HABYAIBHO-TIPOIYKTHBHA MPalls).

- Jloriuni meToau nepenadi i cnpuitMaHHs iHOpMaIIii:

1. IHnyKTUBHI;
2. JlenyKTUBHI;
3. AHamITH4HI, CHHTETUYHI, aHaJIITUKO-CUHTETHYHI.

- Metoau camocTiitHOT po6oTH:

1. Po6ora 3 HaBYaIBLHO-HAYKOBOI KHHUTOIO, CaMOCTiiiHa MHChMOBa POOOTAa,
naboparopHa poOoTa;

2. Pobota mig KepiBHMITBOM BHKJAjada, BKIIOYAOYM W poOOTy 3
1a60paTOpHUM 00JIaTHAHHSIM;

3. Camocriiina pobOorta cryaeHTiB (B I1HTEpHETI, 3 KHHIOIO, IHCHMOBA,
nabopaTopHa, BUKOHAHHS 1HIUBITyalbHUX 3aB/IaHb).

[Ipy 1BOMY HayKOBO-TIEIArOTiUHI TMPAIiBHUKK Kaeapu MPOBOIATH 1
3a0€3MeuyI0Th:

- Jlexmii 3 nMOKIAaAHUM BUKIAIEHHSM HABYAIBHOTO MaTepially 3 THUIIOBUM
PO3B’s3aHHAM 33124 1 MPE3CHTAIlISIMHU.

- IlpakTuyHi 3aHATTS — TPYNOBI 3aHATTS 3 PO3B’SI3aHHSIM THUIIOBUX 3a7ad 3
MOTATTBIITUM TIEPEXOI0M PO3B’SI3aHHS KOHTPOJIBHUX 3a7ad.

- JIaGopaTopHi 3aHATTA — TPYIMOBI 3aHATTS 3 BUKOHAHHIM JIA0OPAaTOPHHUX POOIT i
1X 3aXHUCTOM.

- CamocrTiitHy poOOTy CTyJCHTIB, sKa TIOB’Si3aHAa 3 JCTAJIbHUM OIPAIFOBAHHIM
JEKIIHHOTO 1 MPaKTUYHOTO MaTepially Yepe3 BUKOHAHHS CAMOCTIHHUX POOIT.

- InguBinyanbHy po0OOTYy 13 CTyJAEHTAaMHM LUISSXOM HaJaHHS KOHCYJbTAIllH,
30KpeMa, MO0 BHUKOHAHHIO CAaMOCTIMHMX POOIT 1 OmpalbOBaHOMY MaTtepiaiay Kypcy,



3aXHUCTy J1abOpaTOpHHUX poOIT 1 MNPaKTUYHUX 3a/4ad, BIAMNPALIOBAHHS MMOTOYHHUX
KOHTPOJIBHUX POOIT MO BIJIMOBITHUM TEMaM.

6. ®opmMH KOHTPOJIIO.

KoHTponp 3HaHb 1 yMiHb CTYJIEHTIB (HOTOYHHMM 1 MiJAICYMKOBHUI) 3 HaBYAJIbHOI
muciuiutian  «IIpoekTyBaHHs MamuH BIOpamiiHOI Aii» 3A1MCHIOITH BIAMNOBIAHO 10
KPEAUTHO-MOAYJIFHOI CHCTEMH OpraHizallii HaB4aJIbHOTO TPOIIECy.

[loTouHMii KOHTPOJIH MPOBOIAUTHCS TiJ Yac BUKOHAHHS MPAKTHUYHUX 3aBIaHb,
IHAMBIAYaJIbHOT pOOOTH CTYIEHTIB, KOHTPOJIBHUX 1 CAMOCTIHHUX POOIT JJIsl 3aCBOEHHSM
MOy (MOJyJIbBHUIA KOHTPOJIB).

[TincyMKOBUI KOHTPOJIb — BKIIIOYAE 3aJK 3 I[1€] HABYAJIbHOT JUCIUTUIIHH.

KoxxeH Moyib MOYKe OIIIHIOBATHCH B YMOBHHX Oasiax MpOTOPIIifHO 00cATy yacy,
BiJIB€/ICHOMY Ha 3aCBOEHHSI MaTepiary IbOTr0 MOIYJIS.

Kypc cknanaerses 3 3-x MoayniB. Koxken monynb ouiHiOeThesl B Oanax 3a 100-
0aTPHOIO IIKAJIOI0, BPAaXOBYIOUH PE3yIbTaTH 3aCBOCHHS TEOPETUYHOTO Ta MPAKTUIHOTO
HaBYAJHHOTO MaTepially 3a 4ac ayJANTOPHUX 3aHATh Ta CAMOCTIHHOI poOOTH, BUKOHAHHS
1 3aXUCTy 7a00OPATOPHUX 1 MPAKTUYHHUX POOIT.

MakcumalibHa pO3paxyHKOBa KUIBKICTH OalliB, SIKy CTYACHT MO)Ke HaOpaTu 3a
KOXeH MojyJb, aopiBHioe 100. Hanpukinii cemecTpy, mepej aTecTaili€ro, BUKIaaaq
MipaxoBy€ PEUTUHI CTyAEHTa 3 HaBYaJlbHOI poboTH R,, 3a cemecTp, BpaxoByIOUu
KUIBKICTh MOJYJIIB y ceMecTpi, HaOpaHi CTyJEHTOM Oaldu 3a KOXXEH MOIyjb, Ta
kutbKicTh kpeauTiB ECTS, sika BiZloBij1ae KOKHOMY MOJIYJIIO.

Po3paxyHkoBuii pedTHHT 3 TUCHUIUTIHU Ry, mpuiimaerbes 3a 100 Gamie. [lpu
[IbOMY, PEUTUHT 3 HaBYaJIbHOI poOOTH Ry nopiBHIOE 70 OaniB, peHTUHT 3 aTecTawii Rar
— 30 6auis.

CryneHTH, SKi MPOTATOM HABYAJIBHOTO CEMECTpPy HalOpaiu KiUTbKICTh OalliB, siKa
MmeHma HK 50% BiAg po3paxyHKOBOI'O PEUTHUHIY 3 HaBuyalbHOI poOoTH Ry, (MeHIIa
MiHIMaJIBHOT PEUTHHIOBOi OIlIHKH, TOOTO 35 OamiB 3a cemecTp), 3000B’s3aHI IO
MOYaTKy cecii MABUITUTH HOTO, 1HAKIIE BOHU HE JOMYCKAIOThCS O aTecTallli 1 MaloTh
aKaJeMiuHy 3a00proBaHiCTh.

7. Po3noain 0ajiB, IKi OTPUMYKOTh CTY/I€HTH.
OmintoBaHHS 3HaHb CTyJAEHTa BinOyBaeThcsi 3a 100-0anbHOIO MIKAIOMO 1
MEPEBOIUTHCS B HAI[IOHAIBHI OIIHKHU 3TiHO 3 Tabn. 1 «llomoxkeHHs mpo ex3aMeHu Ta

3anmiku y HYBill Ykpainu» (Hakas rpo yBeneHnHs B 1iro Big 27.12.2019 p. Ne 1371)
https://nubip.edu.ua/sites/default/files/u284/polozh ekzameni zaliki 2020 dlya saytu.pdf

CniseioHouIeHHA MiXC pelimUH2OM 3000y8ayua eunioi oceimu i HAUIOHATbHUMU

OUiHKaAMU
Petitunr 3700yBaya BUIIOT O1liHKa HaIllOHAJIbHA 33 PE3YJIbTATH CKJIAIaHHS
OCBITH, OaIn eK3aMeHIB 3aJIIKIB
90-100 BinmiaHO 3apaxoBaHO
74-89 Jobpe
60-73 3a10BLILHO
0-59 He3anoBinpHO He 3apaxoBaHo



https://nubip.edu.ua/sites/default/files/u284/polozh_ekzameni_zaliki_2020_dlya_saytu.pdf

JUisi BUBHAUEHHsI PEUTUHTY CTyJEHTa (Ciyxada) 13 3aCBOEHHS AMCHMIUIIHA Rpuc

(mo 100 GaniB) oxep>kanuii pedTuHr 3 atectaii (4o 30 OaliB) 1OJAETHCA 10 PEUTHHTY
CTyJeHTa (ciiyxaya) 3 HapyaibHOi poboTu Rup (10 70 0aniB): R quc = Rup + R ar.
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