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1.

Onuc HABYAJIBHOI JUCHHUILIIHNA

MMPOEKTYBAHHSI TEXHIYHUX CUCTEM O.JIK (BIBPAIIIHHOI /1)

CrneniajbHicTh, OCBITHLO-KBaJNipiKaNiHHUI piBeHb

CremnianpHICTh (Crieriami3anis) JTICOBOTO KOMILIEKCY)

133 — I'anmy3eBe mammHoOynyBanHs (OOaagHaHHS

ocC Marictp

XapakTepuCcTHKA HABYAJIbHOI U CHUILTIHA

Bun HopwmaTtnuBHa
3arangbHa KUIbKICTh TOQUH 120
Kinbkicte kpeautiB ECTS 4.0
KinpKicTh 3MICTOBUX MOJTYJIIB 2
KypcoBuii mpoekr (po6ota)
dopMa KOHTPOJTIO 3aiik
IToka3HUKH HABYAJIbHOI AU CHUIJIIHM 115l J€HHOI TA 32049HOI ()OPM HABYAHHS
neHHa (hopmMa HaBYaHHS ‘ 3a04yHa (hopMa HaBYAHHS
Pix miaroroBku 2020-2021
CemecTtp 2
Jlexmiitai 3aHATTI 15 ron.
[IpakTHuHi, ceMiHAPChKI1 3aHATTS -
JIaGopaTopHi 3aHATTS 15 rox.
CamocriitHa pobora 90 rog.
IHuBiNyaNbHI 3aBAaHHS

2.

Meta Ta 3aBJAaHHSA HaB4YaJbHOI aucuuIlIiiHu «IIpoekTyBaHHsl 00JIagHAHHA
JIiICOBOT0 KOMILJIEKCY BiOpamiiHoOl aii»

MeTtorw aucuuiutinu ,,IIpoektyBanns texaiuaux cucrem OJIK (BiOpariinoi 1ii)”
€ (opMyBaHHS CHUCTEMHU CHELlaJbHUX 3HAHb Ta MPAKTUYHUX HABUYOK Yy Taiy3i
JOCIIIJIKEHHS MAIIMH 1 MEXaH13MIB BIOpallifHOI /i1, iX MPOEKTYyBaHHS 3a 3aJaHUMU
KpUTEPISIMUA 1 BJIACTMBOCTSIMHU 3T1IHO 13 TEXHOJIOTI€I0 BiOpamiiHOrO poboyoro
MPOIIECY Y CUTbCHKOTOCTIOIAPCHKOMY BUPOOHUIITBI.

3aBIaHHSA: OBOJIO/IITH METOIUKOIO MpoekTyBaHHs MamuH OJIK BiOpaniiinoi aii y
CUIbCHKOTOCTIOAAPCHKOMY  BUPOOHUITBI Ta TEOPETHUYHOTO OOTPYyHTYBaHHS
KOHCTPYKIIMHUX 1 KIHEMAaTUYHUX [apaMeTpiB BIOpaliiHuX poOOYMX OpraHiB
CUTCHKOTOCTIOAAPCHKUX MAIIMH Y TOMY 00Cs31, SIKUW J1a€ MOKJIMBICTh YCHIIIHO
3aCBOITH 1HIII CHElialbHI AUCUMIUIIHA, HAOYTH TBEPAUX MPAKTUYHUX HABUYOK Y
pO3B’sI3yBaHHI TEXHIYHUX 3a/Jay, I10 CTOCYIOTbCA CLIBCHKOIOCHOJIAPCHKOL
TEXHIKH, PO3BUTU KyJIbTypy I1HXXEHEPHOTO MHCICHHS, HAaBUYOK aHamizy 1
pPO3paxyHKy TEXHOJOTIYHUX TapaMeTpiB, KIHEMAaTUYHUX 1 JAWHAMIYHHX CXEM
BIOpaLiifHUX MAaIlWH arpornpOMHUCIOBOIO BUPOOHUIITBA.



VY pe3ynbTari BABYEHHS KypCY HaBUAJIbHOT JUCIMIUIIHA CTYACHT IOBUHEH

3Hamu.

OCHOBHI IPUHIIUITY MPOEKTYyBaHHS MAIlllMH BIOpalliiHoT 1ii;
OCHOBHI BHJIM MAaIlIMH 1 ME€XaH13MiB BiOpalliifHoi aii 1 iX kiaacudikariiro;
METOJUKH TEOPETUYHHUX TOCIIIKEHb 1 po3poOKM MallvH BiOpariiHoi aii Ta

OOTpYHTYBaHHS KOHCTPYKLIMHUX 1 KIHEMaTHYHUX TMapaMeTpiB BiOpamiitHux
pOOOUYHX OpraHiB ClILCHKOTOCIOAAPCHKUX MAIIIMH 1 MEXaH13MIB,

yMimu:

- MpOEeKTyBaTH BiOpalliitHi poOoYi opraHu CUTbCHKOTOCTIOIaPCHKUX MAITUH 13
3aJJaHUMHU KOHCTPYKIIHHUMH Ta KIHEMaTUYHUMH [apaMeTpaMu, ki
3a0€3MeuyI0Th SIKICHE BHKOHAHHS TEXHOJIOTIYHOTO TIPOIIECY;

- [paBWJIBHO BHUOWpATH 1 pO3pOOJATH AITOPUTMHU AHANIZY CTPYKTYPHHX 1
KIHEMAaTHYHUX CXEM MEXaHI3MIB 1 MalllMH BIOpamiiHoi Mii 13 BU3HAYCHHSIM
napameTpiB pyxy;

- MPOEKTYBAaTH 1 KOHCTPYIOBATH TUIOBI CXEMH BIOpaLIifHUX MallvH;

- BuOUpaTH KpuUTepii SKOCTI poboTH, GOPMYITIOBATH 3alayl CHHTE3y 3
ypaxyBaHHSAM OaxkaHUX YMOB POOOTH;

3. IIporpama ta cTpyKTypa HABYAJIbHOI JUCHUILTIHY JJIS:
— MIOBHOT'O TEPMiHY JCHHOI (3a04HO1) POpMU HABUAHHS;

Po3noaisn HAaBYAJIBLHOI0 Yacy 3a ceMecTpaMHu

Po3nofis roaMH 3a BUIaMH 3aHsITh
Cemectp | Bcporo —~— Dopma KOHTPOJIIO
Jlexuii [Tpakr. Jlabopar. | CamocTiiiHi
2 120 15 - 15 90 3anik
KinpkicTs roaun
Ha3Bu 3micToBHX JlenHa ¢popma 3aouHa Gopma
MOJIyJIiB 1 TEM TUXHI | YCbOTO y TOMY YHCII yCbhOT'O y TOMY YHCII

1 ‘n‘na6‘iHI[‘c.p.

nln‘na6‘inL‘c.p.

2-1i cemecTp

3mictoBuii Motynb 1. BiOpariii 1 KoMBaHHS B TEXHIYHUX CHCTEMax

Tewma 1.1. [IpuaIMnm
CTBOPEHHS TEXHIYHUX
cucTeM BiOparliitHoi
il

Tema 1.2. OcHOBH
Teopii KOJIUBaHb 1
BiOpamiil. KonuBanus
MaTepiaibHOI TOUKH.
VY3aranbHeH1 MOHATTS
PYXY B KOJUBAJIbHIN
CUCTEMI

2,3

11

11

Tema 1.3. OcHoBHI
MTOJI0KEHHS
aHATITUYHOT
MeXaHiKH. PiBHIHHS
pIBHOBAaru Ta pyxy y

4,5

11

11

11




HazBu 3micToBUX
MOJIYJIiB i TEM

KinpkicTs rogusu

Jenna gpopma

3aouna popma

TIDKHIL

yCbhOTO

yChOTO

I

y TOMY 9HCJT
7al | i

HI | C.]p.

y TOMY 9HCII

a | o | nab | i"x | c.p.

dhopwmi Jlarpanxa.
KanoniuHi piBHSHHS
IUHAMIKH.

Tema 1.4. Maui
KOJIMBAHHS
MEXaHIYHOI CHCTEMHU.
OcHoBu Teopii
CTIMKOCTI pyxy Ta
piBHOBaru

6, 7

16

12 16

14

Tema 1.5. ®i3uuni
OCHOBH BiOpamiiHuX
MPOIIECIB 13
GPUKIIHHUAM TEPTIM.
Teopis pyxy
YACTUHKH T10
BiOpYyrOUill IOPCTKIiH
noBepxHi. [Tlapamerpu
BiOpariitHux
MPOIIECIB BUITYUYCHHS
TiJ i3 TPYHTY

8,9

16

12 16

16

Pasom 3a 3micTOBUM
MoayJeM |

60

9

9

42 60

3 3 54

3MICTOBUI MOJYJIb 2.

[TpuHLIMIIN PO3paXyHKY 1

MMPOEKTYBAHHS TEXHIYHUX

CUCTeM BiOpaIiiHoi aii

Tewma 2.1. [Tpunuunu
PO3PaxyHKY
6e3yaapHUX
BiOpaIliiHUX MalTuH.

10

Tewma 2.2. [Tpunuunu
PO3PaXyHKY yAapHUX
BiOpaliifHUX MaIllKH.

11

Tewma 2.3. IlpuBoau
BiOpaIiifHUX MallluH.

12

Tema 2.4. Bibpauiiina
TeXHIKa 1J1s1 00poOKH

I'PYHTY

13

Tema 2.5. Bibpamuiitna
TEXHIKA I
30upaIbHUX,
MicAsA30MpaIbHIX
MPOIIECIB 1 PEMOHTY
Ta 00pOOKHU JeTaneit

14

12

10 12

12

Tema 2.6. Kpurepii
MIIHOCTI 1
JIOBIOBIYHOCTI
€JIEMEHTIB
BiOpaIiifHuX CUCTEM

15

12

10 12

12

Paszom 3a 3MicToBUM
MOJyJIeEM 2

60

48 60

54




KinpkicTs rogusu
Ha3Bu 3MmicToBHX Jenna dpopma 3aouna gopma
MOJIYJIIB 1 TeM THXKHI | YChOTO y TOMY 9HCJT yChOTO y TOMY YHCII
a1 | o | mab | g | c.p. n| m | mab | i"xa | c.p.
Ycroro ronuH 120 15 15 90 120 | 6 6 108

4. Temu JabopaTOPHUX 3aHIATH

No Kinbkicth
A/ Hassa Tremn I
1 I[OCJ'IiI[?KGHH?I Bi6pauiﬁH0I TEeXHIKH 3a KPUTEPIEM yIOCKOHAJICHHS 5
TPAAMIIIHHUX TEXHOJIOTTYHHUX MPOIIECIB
2 | BusnaueHHs po3Maxy BiOpalliii pob0doro opraHa MaIiiHHu 2
3 | Bubip BapianTa BCTaHOBJICHHS BIOpOIIPHBO/Ia HA MAITUH1
4 | BuzHaueHHs MOTY>KHOCTI BIOpaIiHHOTO MMPUBO/IA MAIIIUHU 2
5 | Po3paxyHok mapameTpiB Oe3yJJapHUX BIOpaIIiHUX MaIMH 2
6 | Po3paxyHOK mapaMeTpiB BiOpaIliiHUX MaIIFH YAAPHOI il 2
7 | JocmimpkeHHs IpoIecy BIIbHUX KOJIMBAHb 2
3 JlocnipkeHHs. TPOIECYy BIUIBHUX 3racajlbHUX KOJHMBAaHb Y 2
B’SI3KOMY CEpEIOBHUIIII
9 JlocnipKeHHsT TPOIIECY 3MYIIEHUX KOJMBAaHb 13 PI3HUMHU BHJIAMHU 9
30ypeHHs
10 | BuzHaueHHs 3B€JICHUX MOMEHTIB 1HEpIIii Mac 1 MOMEHTIB CHJI 2
11 BI/IBHE.U{@HHSI BJIACHUX YaCTOT KOJIMBAJIbHOI CHUCTEMH 1 criocoOu 9
3ano0iraHHsl pe30HAHCY
12 OI_IiHKa. MeleI[iB n.e.peBipgn J'IiH%I\/)IHI/IX CUCTEM Ha CTIHKICTh PYXY. 2
Kputepii CTIMKOCTI 1 HECTIMKOCTI pyXY
13 BuBueHHs ml'(epen.36ypeHHﬂ 13ac001B reHepyBaHHsI MEXaHIYHUX 5
KOJIMBAHB Y BIOpAIlHUX MaIlTHAX
14 BHquHH;I TCXHOJ'IOI.“iLIHOITO npolecy, NPUHIMITY i 1 5
KIHEMAaTHYHHUX CXEM BIOPAIIIHUX MAIIHH JJ1s1 OOPOOKH IPYHTY
BuBYeHHS TEXHOJIOTIYHOTO  MpoLecy MPUHIMITY [Jii 1
15 | KiHEeMaTUYHHUX CXEM BIOpAIlITHUX MAIMH IS OCIBY, 30UpaHHs 2
Ta MICISA30UPATIbHUX MPOLIECIB

5. KOHTpOJIbHI NUTAHHS, KOMILIEKTH TECTiB /15l BU3HAYEHHSI PIBHS 3aCBOECHHS
3HAHb CTYJACHTAMHU.

KoHTposbHiI nMTAHHSA

Ha3BiTh etanu cTBOpeHHS HOBOI BIOpaliifHOT MallluHU

SIKi XapaKTepUCTUKHU SKOCTI 1 HaAIHHOCTI BiOpauiiHOi MalllMHU BU 3HaeTe?

JlaliTe XapaKTepUCTUKY anepioJuIHUX KoJuBaHb. HaBemiTh iX mpukiiaan

BusnaunTty nepiof] BUIBHUX KOJIMBaHb BaHTaXy Baroto P=1 ke, sKuii MiaBIIICHUH IO TBOX
MOCJTIIOBHO 3'€THAHUX TPYKHUH XOpcTKOCTeH ¢, =4 H/cm, ¢, =5 H/em.

Eal NS

5. IIo Take (aza, komoBa yacToTa Ta MEpio]l BiOpaIiitHUX KOJUBaHb?
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Yum BIIPI3HIAIOTHCS qudepeHITiaabHI PIBHSHHS BUIBHUX KOJIMBaHb 1 3MYIIICHUX KOJIMBaHb 0€3
onopy?

3HalTH 3aKOH KOJMBAIBHOTO PYXY BaHTaxy Macoro m = 1 ke, 3'€THaHOTO 3 IBOMA NPYKUHAMH 13
KoedimienTamu KopcTKocTi ¢, =4 H/cm i ¢, =5 H/cm. Ha modaTky pyxy BaHTax OyB 3MilLIEHHHA

13 MIOJIO’KEHHSI CTATHYHO1 PiBHOBAru Ha 4 cm 1 iomy OyJia HaJlaHa MmovYaTKoBa MBUAKICT 90 cv/c.
KonmBanHs Bi1OyBatOTHCS B3JI0BXK IIaKO1 IMJIOMIMHU 1T KyTOM JI0 TOPH30HTY o =30°.

SIKUMH € YMOBM BUHUKHEHHSI MEXaHIYHOTO pEe30HAHCY?

BanTax Baroto P = 325 2 miaBimeHuid 0 Ipy>KUHHU XKOPCTKICTIO ¢ = 8 2/cm 1 3A1HCHIOE
KOJIMBaHHA y cepenoBuiii. Cuia omopy cepefoBuiia R =u-o, 0 — [em/c], u — [e:c/em] . Bnaiitu
3aKOH pyXy BaHTaXYy, SKIIO Ha MOYATKy PyXy IpH t, =0 v, =0, BIICTAHb BiJ| IIOJIOKEHHS
piBaoBaru x, = 10 cu. KoedilieHT mpomopmiiftHOCTI OMopy cepeioBuIia u = 2 2:c/cm.

Ha3BiTh mepeBarn 3acToCyBaHHsS BiOpaIifHOTO BHUKOITYBaHHS KOPCHEIUIOAIB TOPIBHSIHO 13
TPaIULIHHAMU METOaMH.

Banrtax Baroto 100 ¢ miBimeHu 10 KiHIS OPYKUHU 1 PyXa€Tbes y piAuHI. 3HAUTH PIBHAHHS
PYXy BaHTaXy SIK MaTepialbHOI TOYKH, SKIO B IOYaTKOBUM MOMEHT Yacy Ieil BaHTaX OyB
3CYHYTHUH BiJl IOJIOXKEHHS PIBHOBAar Ha X, =1 ¢ Ta BiANYIIEHUH 06€3 MOYaTKOBOI NIBUAKOCTI.

Koedimient sxopctrocti npykunu ¢ = 20 o/cm. Cuna onopy pyxy MponopiiiHa mepuomy
. 2-C
CTYIEHIO MIBUAKOCTI BAHTAXY: R=aV , 1€ =35 — .
M
Ski nuHaMivHI cxemH BiOpaliifHuX MalivH B 3HaeTe? 3po0iTh X MOPIBHIIBHUN aHAII3.
Banrax P = 1,96 xe miaBileHuid Ha IPYKHHI, SIKa MOKe Macoro B 1 ke OyTu po3TsarayTa Ha 20 cm.
Bu3HaunTH 3aKOH KOJIMBAJIBHOTO PYXY I[LOTO BAaHTAXKY y CEPEIOBHIII, SKIIO CHIJIA OTIOPY

CepeloBHINa R =,V , € =002 ke'c/cm, V — [cm/c]. BBaxkaTH, 1110 Y TOYaTKOBUH MOMEHT

npy>krHa OyJia po3TATHyTa 13 MOJ0KEHHS pPIBHOBArd Ha 5 cM, a TUIO 10Yalo pyXaTHCh 13 CTaHy
CIIOKOIO.

OxapakTepu3yiTe KOJUBaHHS, SIKI HAJJAalOThCs BIOpalifHUM BUKOIYIOUUM POOOYHM OpraHam?
BanTax Baroto P = 200 e, sskuii miABIMIEHAN 0 PYKUHU KOPCTKOCTI ¢ = 1 ke/cm, 3HAXOTUTHCS
mif giero cumm S =Q,sin pt, ge Q, = 2 ke, p = 50 ¢*. V nouaTkoBHii MOMEHT x, =2 cm,

%, = 10 cml/c. 3HaiiTH pIBHSIHHS PyXY BaHTaXYy.

SIKUMHM MeToJIaMM JJOCIIJDKYEThCS CTIMKICTD 30ypeHOro pyxy MeXaHiqHOi cucTeMH?

SAxumu € 0coOIMBOCTI MPOEKTYBAaHHS BIOpaLIMHUX MalIUH?

Bu3HaunTu 3aK0H pyxy, epioj KOJIMBaHb 1 MAKCUMaJIbHY CUIIY IPY>KHOCTI MPY>KUHH IIPU PyCl
BaHTa)XXy Baroro P =10 H . CTaTuyHe NMOAOBXKEHHS NPYXKUHU S, =1cm , TOBKHUHA HEAEPOPMOBAHOI
NPY>KUHHU |, =20 cu . Y MOYATKOBUM MOMEHT Yacy IIpu t=0, x, =—lem, v, =%, =0

B yomy nossiraroTb 0coOIMBOCTI MPOEKTYBAaHHS MPUBOAHUX MIPUCTPOIB BiOpaIiitHUX MaIIuH?
3HalTH 3aKOH PyXy 1 MEpioJl KOJIMBaHb BAHTAXY M1, 3'€JHAHOTO 3 IBOMA TOPU30HTATILHUMU
npyXuHamu. Maca BaHTaxy m = 2 ke, J)KOPCTKICTb IPYXHH ¢, = 6 H/cm, ¢, =8 H/cm. Y

MOJIOKEHHI pIBHOBAru oOu/IB1 MpykuHU HenedopmoBaHi. Ha moyatky pyxy BaHTax OyB
3MIIIEHUH 13 TIOJIO’KEHHS PIBHOBArd Ha X, = 6 cv 1 HOMY HajjaHa MMOYaTKOBa MIBUIKICTh

x, = v, =100 cm/c.
Jaiite BU3HaueHHs Oe3ynapHOi BiOpaliifHOT MalllMHU 1 oXapakTepusyiTe crenndiky ii podoTu.
Ha3BiTh OCHOBHI 3arajibHi mapameTpH, sIKi pO3paxoBYIOTh B 0€3y1apHUX BiOpalifHUX MalluHaXx.
[TosicHITH, IKMMH KpUTEPISIMHU KEPYIOTHCS TpU BUOOP1 BapiaHTa BCTAaHOBJIEHHSI BIOpONIpUBOIa Ha
IHePIIHUX elleMeHTaX MaIlnHA?

Ha3BiTh BUMaKu, KOJIM PO3PaxOBYIOTh €KBIBAJIEHTHI a00 3Be/IeH1 3HaYEHHSI TapaMeTPiB CUCTEM
IIpY IPOEKTYBaHH1 Oe3y1apHUX BiOpaLiiHUX MallIuH.

O3nHaure kputepii BUOOPY MmapamMeTpiB CXeMH yIapHOI BIOPOMAIITHHH.

HageniTe knacudikaiiro BiOpariifHuX MprBO/IiB MaIIHH.

[TosicHITH MPUHITKTI 71T MEXaHIYHOTO BIOpaIiifHOTO MPUBO/IA CIIPSIMOBAHOT /ii. ki 0coOIMBOCTI
HOro KOHCTPYKTUBHOTO BUKOHAHHS?
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[TosicHITH MPUHITKTI 1T TUTAaHETapHUX BiOpaTopiB. SKi muaneTapHi BiOpaTopu BU 3HaeTe? B vomy
ix nmepeBara?

OnuuriTe TPUHITUN Ai1 THEBMAaTUYHUX 1 TiJIpaBIivHuX BiOpaTopiB? SIkoro Tuimy BOHU OyBarOTh?
[TosicHiTh MpUHIHKI pOOOTH 1 HA3BITH OCHOBHI BY3J7H BiOpamiiiHOro HaBICHOTO KaHABOKOIaya.
Ha3BiTh THIIH KyJTUBATOPIB B 3aJICXKHOCTI BiJ] CXeMH BiOpalii iX Jiar.

HaBeniTh KOHCTPYKIIIO 1 HOSACHITH MPUHLIMI poOOTH BiOPAIIITHOTO IIIyTOBOTO KOPITYCY 3
€JICKTPOMArHITHUM BiOpPaTOpPOM.

3 SIKMX OCHOBHHUX BY3JIiB CKJIIa€ThCS HAaBICHUM JBOPSAHUI BiOpamiifHuii KapTorexkonay?
Ha3BiTh 0CHOBHI By311 BiOpalliiiHoi MmosioTapku. [1osICHITE TpuHITUT i1 pOOOTH.

HageniTh KOHCTpYKLitO BiOpaIiiiHOi 3¢pHOOYMCHOT MAIIMHU.

Hagenite koHCTpyKIIito BiOpoOyHKepa. [1oscHITS mpuHITUI 10TO pOOOTH.

SIK KOHCTPYKTHBHO 3/IiIIICHIOETHCS BIOpYBaHHS cenapyrounx poOOYHX OpraHiB

KOPEHEKITyOHEe30MpaIbHUX MaITiuH?

Hagenith npukiaan KOHCTPYKTUBHOTO BUKOHAHHS BiOpamiifHUX MUIHUX MAaIIHH.



KommiekTH TecTiB /11 BU3HAYEHHS PiBHS 3ACBOCHHS 3HAHb CTYIEHTAMHU

Mutanns 1

Mutanns 11

JlonuiuiTh HACTyNHe BU3HAYEHHS:

Bu konuBanbHOro pyxy, SIKHi Ma€e HOPIBHSHO HEBEJIMKY aMILTITy Iy

Ilpu sikomy chiBBinHOLIeHHI KoedimieHTa 3racaHust N i KoJI0BOI
YaCTOTH BUILHUX KOJHBaHb K MAaIOTh Miclle 3racajibHi KOJMBAaHHSA?

Ta BUCOKY YaCTOTY HA3HBAETHCH ... 1. n<k
(v baaHK gnuwims 8ipHy 8i0N08I0b OOHUM CIO80M) 2. n>k
Murtanus 2 3. n=k
Hanuuiith noca1iioBHiCTh NpoLecy CTBOPEHHS HOBOI KOHCTPYKIii 4. n=0

BiOpauiiinoi MamMHu:

1 [ToGynoBa 1oCiJHOTO 3pa3ka MAIIKHH, 1i HAJaKa Ta BUITYCK
) TeXHIYHOI JOKYMEHTAIli]

5 KonctpyroBaHHs (pO3paxyHOK, BU3HAYEHHS PO3MIpIiB, BUOID
) MaTepiaiiB) i CTBOPEHHs pOOOYHX KPECleHb

3 3HaXO0KEHHsI IPHHIUIIOBOI CXEMHU BIOPOMAIINHY i
) ONTUMAILHUX 3HAYEHb 1 mapameTpin

4. Bubip npuHIuny Iii TEXHOIOTIYHOTO OpoIecy

Iuranns 3

JaiiTe BignoBigb Ha 3anMTaAHHS:

Un MO>KHA BB)KATH PIBHO3HAYHUMH TEPMIHU «BiOparis i
«KOJIMBAHHS», TaK 4 Hi?
(v baanK gnuwims 8ipHy 8i0N06I0b OOHUM COB0M)

Murannsn 4

Braxith nudepenuiajibne piBHIHHS BiIbHUX KOJIMBaHb

Mutanns 12

BxauxkiTh 1u¢epenniaibHe piBHAHHS 3racajJibHUX KOJHBAHb

1.

X+k*x=0
2. X+ 2nx +k?x = hsin pt
3. X+k*x = hsin pt

4. X+2nx +k’x =0

IMutannsa 13

3HaiiiTe BiINOBiAHiCTH MiZk cTAHAMU piBHOBaru MexaHi4Hoi
CHCTEMH i HOro 03HAKaMM:

1. SIKuio cucTemMa NpH BiAXUIICHHI Bij
MOJIO’KEHHS PIBHOBArd B HOBOMY
0JIOXKEHHI 3QJIMIIMTHCS B PiBHOBA31

A. Baiiyxuii

1. X+k’x=0

2. X+2nx +k’x =0

3. X+k?x = hsin pt

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

JlaiiTe BinnmoBiab HA 3aNMTAHHS:

Pyx, npu sikomy [esiki HOro mapaMeTpy MepioguvHO 3MiHIOIOTHCS
[POTATOM Yacy i HOBTOPIOKOTHCS HA3UBAETBCS KOIUBANLHUM, TAK U Hi?
(v baank gnuwims 8ipHy 8i0N08i0b 0OHUM CTIOBOM)

Iutanns 6

JonuuriTe HACTYNHEe BU3HAYEHHSI:

Bibpaniiina MammHa, po6oumit opraH sKoi 3/ilicHIOE BiOpamiiiHi
HepeMillleHHs, He BIApAIOYHCh IPU IIbOMY IO iHIIHM eleMeHTaM
MaIHA 200 10 06poOITFOBAHOMY CEPEIOBHIIY HA3MBAETHCA ...
(v baank gnuwims 8ipHy 8i0N08i0b 0OHUM CTIO8OM)

IMurannsa 7

3naiaiTe BiINOBIIHICTL MiZk HACTYNIHAMH TePMiHAMH i iX
3HAYEHHAM:

1. cykymHicTh MeTOAIB i 3aC00iB 1T
BHUMipPIOBaHHSI BEJIMYHH, 110
XapaKTePU3YIOTh KOITHBAHHS

A. Bibpowmerpist

2. SIxuo Oyb-sKi MaJji BiAXHICHHS
CHCTEMH BiJI MIOJIOXKECHHS PIBHOBAru
NpU3BEAYTh A0 3pOCTAIOYOro ii
BIJIXMJICHHS BiJ] [IOJIO’KEHHS PiIBHOBAry,
a KOJIMBaHb OIS LIbOTO MMOJIOKEHHS HE
BHHHKHE

B. Crilikuii

3. SIkmio cucteMa IpY BUBECHHI 3
MOJIOXKEHHS PIBHOBATH 3IiHCHIOBATHME
KOJIMBaHHSI OIS [[bOTO NOJIOKEHHS

C. Hecrilikuii

Tutanns 14

Ilpu SIKMX BeJMYMHAX YACTOTH BUILHHX KoJMBaHb K i
30yPIOBAJILHOI CHJIH ) HACTYNAE SIBHIIE Pe30HAHCY?

YacToTH

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

TTutanns 15

JlaiiTe BiInoBiab HA 3aNMTAHHS:

3racasbHi KOJMBAaHHS € NEPIOANYHIMH, TaK YU Hi?
(v 6aaHK enuwiime ipHy 8i0N0BIOb OOHUM CIOB80M,)

Muranns 16

2. CyKyIHICTb TEXHOJIOTIIHHUX
MIPUHOMIB, IO 3aCHOBAHI Ha
BHUKOPHCTaHHI BiOparii

B. Bi6pozaxncr

3. CyKyIHICTb METO/IB i 3ac00iB U1
3MEHIIEeHHS HIKiUIMBOT 111 BiOpawii Ha
JIIOIMHY, NPUJIAJI | MEXaHI3MHU

C. BibporpaHcropTyBaHHS

4. BUKOpUCTaHHS BiOpaii st

D. Bibpoobpodka . PN .
HepeMillieHHst MaTepiallB i BUpOOiB

Iuranns §
B sIknX OIMHMIISIX BU3HAYAEThCS (pa3a KOJIMBaHb?
1. pan/c
2. pazn/c2
3. pan
4. m/c
IMuranns 9

3HaiiaiTh BilNoBiHiCTH Mizk BHIaMHu BiOpauiliHUX NPUBOAIB:

1. Inmykuiiini, eleKTpoMarHiTHI Ta

A. Mexaniuni . L
ENEKTPOriapaBivHi

B. [THeBMaTuuHi i rigpaBiivHi 2. INopuineBi Ta poTauiiHi

C. Enextpuuni 3. InepriiiHi Ta €KCIIEHTPHUKOBI

Murtauus 10

JaiiTe BignoBigb Ha 3aNMTAHHSA:

SIKIIO TapaMeTpH KOJIMBAIBHOTO PyXy 3MiHIOKOTHCS 38 3aKOHOM
cuHyca ab0 KOCHHYCa, TO TaKi KOJHBAaHHS HAa3UBAIOTHCS
2apMOHITIHUMU, @ SIKIIO Hi — TO He2apMOHItiHUMU, TaK 91 Hi?

(v OaaHK enuwimo 8ipHy 8i0N08I0b 0OHUM CIO80M)

BkakiTh icHY104i IapaMeTpH KOJIMBAJILHOIO ITPOLECY:

1. JloBxuHa

2. Tlepiox

3. TInomna nonepevyHoro nepepizy
4. Yacrora

TMutanns 17

JlaiiTe BiInoBiab HA 3aNMTAHHS:

3racasbHi KOIMBAaHHS € TAPMOHIMHUMY, TaK 4M Hi?
(v 6aaHk enuwime ipHy 8i0N0BIOb OOHUM CIO80M,)

Muranns 18

BkakiTh, siki BUIM KOJIMBAHb i3 NepepaxoBaHUX iCHYIOTh:

1. TapameTpuusi
2. BispHi

3. IpuckopeHi

4. CrnoBinbHEHI

IMuranns 19

JlaiiTe BiInoBiab HA 3aNMTAHHS:

IMoTeHnianbHa €HEpris 3aeKUTH BiJ] y3aralbHEHOT IMBUIKOCTI?, TaK
4 Hi?
(v 6aaHK enuwiime 8ipHy 8i0N08I0b 0OHUM CO80M)

ITuranns 20

3HaiiaiTh BiINOBIIHICTh Misk HACTYNHUMM CTBEP/KEHHAMM

A. B'ssi, 110 HaKI1agaI0Th
0OMEKEHHS JIUIIE Ha
KOOPJIMHATH TOYOK
CHCTEMH

1. Heromonomsui

B. B's3i, 110 HaKIa1a10Th
0OMEKEHHS JIUIIE Ha 2.
MIBHUKOCTI TOYOK CHCTEMH

Tononommi




C.  B's13i B piBHAHHS SIKHX

3. Hecramionapsi
SIBHO BXOJIHTh 4ac

Tutanns 25

SIxi oauHUI Ma€ KOeIli€HT XKOPCTKOCTI NPYKHOTO Tiya ¢?

Muranns 21 1. Hem
CkilbKkoMa  y3arajJlbHeHMMH  KOOPIMHATAMH  ONHCYETHCS 2. H/m
KOJIMBAJILHUI PYX KOHIYHOI0 MAasITHHKA? 3. H/m2

1. Opnniero 4. 1/m

2. JBoma IuTanns 26

3. Tpbroma B SKMX OIMHMLSAX BHPAXKAEThCS KOCQIL[iEHT KPYTHIBHOI KOPCTKOCTI
4. YoTtupbma TIPYXKHOTO Tina?

Muranns 22 1. Hem
JlaiiTe BiAmoBiAb HA 3aNMTAHHS: 2. H/m
PiBusinnsa Jlarpam:ka apyroro poay MicTHTH peakmii izeaqbHHX 3. H/m2
B’s13eii? 4. 1/m
1. | Tak Mutanns 27
2. | Hi JlaiiTe BiTnoBiab Ha 3anNMTAHHS:

Mutanns 23

BipTyanbHi nepemilieHHs BHPaXaOThCs Yepe3 Bapialii y3araabHeHHX

JlonuiuiTh HACTYyNHe BU3HAYEHHS:

KOOpAMHAT?, TaK Yu Hi?

JIOBLIIBHE MOJIOXKEHHS B IPOCTOPI 1 MaTH JOBIIbHI MIBUIKOCTI, TO TaKa
CHCTEMa Ha3UBAETHCH ...

SIKIIO BCi TOUKH, 1110 BXOAATH 10 MaTepialbHOI CUCTEMH, MOXKYTh 3aiiMaTH

'y ONAHK 8NUWLIMb BIDHY 8I0N06I0b 0OHUM CIOBOM)

Tufranns 28

B's13i, B piBHSIHHSI SIKHX YacC SIBHO He BXOAHTh, HA3UBAIOThCSI

(y 6aank enuwime 8ipHy 8I0N0BI0b 0OHUM CIIOBOM) 1. Hecrarionapaumu
Iuranus 24 2 CranioHapHHMH

BusHaute aMIuTiTy Iy BUTBHUX KOJIHBAHb, SKIIO IOYATKOBE BiAXUICHHS 3. 'eoMeTpPHYHUMHU

Xo = 0,1 M; mo9yaTKoBa MBHIKICTH Vo = 4 M/C, @ KOJIOBA YaCTOTa BLILHUX 4 KiHeMaTHYHUMHA

xonuBadb K = 12,6 ¢,

1. A=05m

A=04wM

2.
3. A=033m
4. A=02m




6. MeToay HABYaAHHA.

HaBuanbHuii mpolec miAroTOBKY CTyAEHTIB 13 aucuuiuiinu «lIpoextyBanns OJIK
BiOpariifHOi Aii» mependadae 3acTOCYBaHHS HAyKOBO-TIEAATOTIYHUMH TpaIliBHUKAMU
Kadeapu, MUPOKOTO CHEKTPYy METONiB HaBuyaHHSA. [Ipu 1boMy miepeBara HaJacThCs
HACTYyITHUM TPHhOM T'PyIIaM METOJIIB:

- oprasi3ariii 1 3MIHCHCHHS HaBYAJIbHO-IT13HABAIBHOI MisUTBHOCTI;

- MOTHBaL1 HaBYAJIbHO-IT13HABAILHOI JISIIIbHOCTI,

- KOHTPOJIO 1 CaMOKOHTPOJIO 3a €(GEeKTHUBHICTIO HaBYaJIbHO-MI3HABAILHOT
JISIBHOCTI.

J171s1 pO3BUTKY Y CTYJIEHTIB TBOPUOTO TEXHIYHOTO MUCIIEHHS IPU OBOJIO/IIHHI HUMH
JTUCHUTUIIHY, BAHUKAE HEOOX1AHICTh PO3WICHYBaHHS KOXKHO1T TeMU (MpOo0IeMHU) Kypcy Ha
JIOT1YHO 3aBEPIleH] YaCTHUHH (OJIOKU), MOTIM IX TOJIaHHA B HAO4YHIN rpadiuHiii hopmi —
YKPYITHEHOMY aJTOpPUTMI, KUl 3a0e3mneuye 3B’SI3KM MDK [IMMH OKPEMHUMHU YacCTHHAMU
(6nokamu). Taka dhopma nmogadi HaB4aIbHOI 1H(GOpPMaIIli 3a0e3euye He TUIbKU MPOILIeC
(dhopMyBaHHS CHCTEMHOTO MHUCJICHHSI, JI€ 1 BYUTH METOOJIOTI I[LOTO MPOIIECY, PO3BUBAE
YMIHHS aJITOPUTMIYHO 3aIIUCYBaTH CBOIO JYMKY.

Jns  peamizamii METHM JMCHUUIUIIHM 3aCTOCOBYIOTBCS METOAM Iepenayl Ta
CIOPUIHATTS HaBYAJIbHOI 1HQOpMaIlli:

1. CnosecHi (po3noBiJib, Oecijia, JeKIis);
2. Haouni (UmrocTpartisi, IEMOHCTpAITis);
3. IpaktuuHi (ociau, BOpaBy, HABYAJILHO-TIPOYKTHBHA Mpalis).

- Jloriuni Metoau nepenayi i cpuiiManHs 1HGoOpMaIIii:

1. IaaykxTHBHI;
2. JlenykTuBHI,
3. AHaJITHYHI, CHHTCTUYHI, aHAJIITHKO-CUHTETUYHI.

- MeTonu camocTiitHOT poOOTH:

1. PoGoTa 3 HaBYaJIbHO-HAYKOBOI KHUTOIO, CAaMOCTIHAa MUCbMOBa PoOOTAa,
naboparopHa po0oTa;

2. Pobota mim KepiBHUIITBOM BHKJIaJada, BKIIOYAOYH W poOOTy 3
Ja00paTOPHUM O0JIaTHAHHSIM;

3. CamocriiiHa poOoTa CTyIaeHTIB (B IHTEpHETI, 3 KHHUIOIO, IHCHMOBA,
nabopaTtopHa, BUKOHAHHS 1HAWBIIyaJbHUX 3aBJaHb).

[Ipy 1pOMY HayKOBO-TIEJAroTiuHI MpaliBHUKK Kaeapu MpOBOIATH 1
3a0€e3MeYyI0Th:

- Jlekmii 3 MOKJIIagHUM BHKJIQJCHHSIM HABUYaJbHOTO MaTepialy 3 THIIOBUM
PO3B’sI3aHHAM 33124 1 MPE3SHTAIISIMHU.

- IlpakTuuHi 3aHATTA — TPYIOBI 3aHATTS 3 PO3B’SA3aHHSAM THIOBHX 3a7ad 3
MOTAJIBIITAM TIEPEXO0IOM PO3B’A3aHHS KOHTPOJBHUX 3a]1a4.

- JlTabopaTopH1 3aHATTS — IPYIIOBI 3aHATTS 3 BAKOHAHHSAM J1a00paTopHUX poOiT 1 ix
3aXUCTOM.

- CamocrTiliny poOOTy CTYAEHTIB, sika TOB’si3aHa 3 JCTAJIbHUM OIPAILFOBAHHSIM
JIEKIIIHHOTO 1 MPAKTUYHOTO MaTepially 4Yepe3 BUKOHAHHS CaMOCTIHHHUX POOIT.

- [HnuBiAyaabHy poOOTY 13 CTYIEHTaMHU IIJISIXOM HaJlaHHS KOHCYJIbTAIlll, 30KpeMa,
0 BHKOHAHHIO CAMOCTIHHHUX pOOIT 1 OmpalbOBaHOMY MaTepiady Kypcy, 3aXHUCTy



Ja00paTOpHUX POOIT 1 MPAKTUYHMX 3aJad, BIAMPALIOBAHHS MOTOYHUX KOHTPOJIBHUX
pOOIT O BIAMOBITHUM TEMaM.

/. ®opMH KOHTPOJIIO.

KonTponb 3HaHb 1 yMiHb CTYJEHTIB (IOTOYHUN 1 MIJCYMKOBUM) 3 HaBUYaIbHOI
auctmiuting  «lIpoexTyBaHHs MammH BiOpariitHoi nii» 3A1MCHIOIOTH BiIMOBIAHO [0
KPEAUTHO-MOIYJIbHOI CHCTEMH OpraHi3allii HaB4aJbHOTO MPOLIECY.

[ToTOYHUN KOHTPOJb MPOBOJIUTHCS IMiJI YaC BUKOHAHHSA IMPAKTUYHUX 3aBJIaHb,
1HIMBIAYaJIbHOI pOOOTH CTYJEHTIB, KOHTPOJIBHUX 1 CAMOCTIMHUX POOIT IS 3aCBOEHHSIM
MOAYJIA (MOYJIbHUN KOHTPOJIB).

[TicyMKOBHI KOHTPOJIb — BKJIFOYAE 3aJTIK 3 111€1 HAaBYAIbHOT AUCITUTIIIIHH.

Koxen Moaysb MOXke OLIHIOBAaTUCh B YMOBHHX OaJiax MpONOpLiiHO o0cATy Yacy,
BIJIBEJICHOMY Ha 3aCBO€HHS MaTepialy bOIO MOIYJIs.

Kypc cknagaetses 3 3-x MmoayniB. KoxkeH mMonynb ouiHioeThes B Oanax 3a 100-
OaTBbHOIO MIKAIOI0, BPAXOBYIOUH PE3yIbTaTH 3aCBOEHHS TEOPETUIHOTO Ta MPAKTUIHOTO
HaBYAJILHOTO MaTepiajy 3a yac ayJUTOPHUX 3aHATh Ta CAMOCTIMHOI poOOTH, BUKOHAHHS
1 3aXUCTy JJAOOPATOPHUX 1 TPAKTUYHUX POOIT.

MakcumanbHa pO3paxyHKOBa KUIBKICTh OalliB, SIKy CTYAEHT MO>KE€ HaOpaTu 3a
KOXX€H MOAyJb, AopiBHIOe 100. HampukiHii cemecTpy, mepea arecTaii€ro, BUKIaaad
HiipaxoBy€ PEHTHHI CTyJeHTa 3 HaByajbHOI poOoTu R,, 3a cemecTp, BpaxoByIOUH
KUIBKICTh MOJYJIIB y ceMecTpl, HabpaHi CTyIEHTOM OaJiv 32 KOXKEH MOJTyJib, T KUTbKICTh
kpenutiB ECTS, sika BimoBijiae KOXKHOMY MOYJIIO.

Po3paxyHkoBuit peTHHT 3 JUCIUIUTIHU Ry, mpuiimaerbes 3a 100 Gami. Ilpu
[bOMY, PEUTHHT 3 HaBYaJIbHOT poO0TH Ry mOpiBHIOE 70 GamiB, pedTHHT 3 atecTaiii Ry —
30 Gamnis.

CryaeHTH, SIKi IPOTATOM HABUYAJIBLHOTO CEMECTpPY HaOpasid KIJIbKICTh OaliB, sKa
MeHma HiK 50% BiAg PO3paxyHKOBOTO PEMTHHIY 3 HaBUajdbHOI poboTH R, (MeHma
MIHIMaJIBHOI PEUTUHTOBOI OI[IHKH, TOOTO 35 OaiiB 3a cemecTp), 3000B’sA3aHi 10 TOYATKY
cecii MIBUIIUTH HOT0, 1HAKIIIE BOHU HE JIOMYCKAIOTHCS JI0 aTeCTallll 1 MalOTh aKaJIeMIuHY
3a00proBaHICTh.

8. Po3moain 0aJiB, siki OTPUMYKOTH CTY/JA€HTH.
OnuiHIOBaHHS 3HAaHb CTy/IeHTa BiOyBaeThes 3a 100-0anbHOIO HIKATIOK0 1 IEPEBOIUTHCS B
HaIlllOHAJIBHI OLIHKY 3TifgHO 3 Tabn. 1 «Ilomoxxenns npo exzamenu Ta 3amiku y HYBill

VYkpainn» (Haka3 nmpo yBeneHHs B 1iro Big 27.12.2019 p. Ne 1371)

CnigeionoueHHA MidC PEelMUH2OM 3000yeaua euwyoi oceimu i HAUIOHATbHUMU

ouiHKamu
Peittunr 3100yBava BUIOL O1iHKa HalllOHAJIbHA 32 PE3YJIbTATH CKJIAJaHHS
OCBITH, OaJIn €K3aMcHIB 3aJI1K1B
90-100 BigmingO 3apaxoBaHO
74-89 JloOpe
60-73 3aI0BIJILHO
0-59 HesanoBisnbHO He 3apaxoBano




Jlis BU3HAUEHHS PEUTHHTY CTyJeHTa (Ciayxada) 13 3acBoeHHs aucuuiuiiau Rauc (mo 100
OaniB) onep>kaHuil pertunr 3 arectaiii (10 30 6aiB) 10A€THCS A0 PEUTUHTY CTy/AECHTA
(cimyxada) 3 HaBuainbHO1 po6oTH Rup (10 70 6aniB): R muc = R up + R aT.

9. MeToauuHe 3a0e3meYeHHs
1.

~

10.

Yepuum O.M., Kyunenko A.I'., fpemenxko B.B. Meroguuni BkaziBku 3
aucuumunia «Biopamiiiai npouecu B OJIK» s crynentiB OKP «Marictp»
cnemianbHOcTi 8.090219 «O6nagnanHs micoBoro komiuiekcy» — K.: BumaBH.
ditocorionentp, 2013. — 198 c.

E€pemenko O.1. Kinematuune nociimpkeHHs BaxiIbHUX MexaH13MiB Ha [TEOM.
MeTonnuH1 BKa3iBKH 10 BUKOHaHHS JabopaTopHoi podoTu. — K.: HAY, 2005. —
23 c.

E€pemenko O.I. JluHamiuHe OanaHCYyBaHHSI MKOPCTKUX pOTOpiB. MeTonuuHi
BKa31BKM JI0 BUKOHaHHs JtabopaTopHoi pobotu. — K.: HAY, 2005. — 20 c.
€pemenko O.I. CuHTe3 Ta KIHEMaTUYHUN aHaNI3 IUIAHETAPHUX MEXaH13MiB.
Meronnyni BkaziBku.— K.: HAY, 2001.

E€pemenko O.l. AnaniTuyHa KIHEMaTHKa MJIOCKUX BaXIJIbHUX MexaH13MiB. — K.:
HAY, 2005.

E€pemenko O.1. Tepts B Mmexanizmax. Meronuuni BkaziBku. — K.: HAY, 1999.
ITaxeTv1 337124 Ta TECTIB JyIs TIOTOYHOTO 1 TTICYMKOBOTO KOHTporto / Yiutaaad Yeprut O.M.

PexomenaoBana jirteparypa

OcHoBHA

1. bynrakoB B.M., Uepnaui O.M. I'pyouii B.I1. Ta in.. [IpoekTyBaHHs MaluH Ta

=

oOnmamHanHs  BiOpamiHoi aii. HapuanbHuit mociOHuk. — KawmsiHelb-
[Moxinecekuii.: ®OIT Cucun O.B., 2012. — 288 c.

bynarakos B.M., Kanernik .M., [lanamapuyxk L.I1., ['onoau 1.B., Yepuum O.M.
Maiivau Ta TexHosIoriuyHe 00J1aiHaHHs BiOpaliiHoi a1i. HaBuanbHUi MOCIOHUK.
— K.: «XAU-TEK IIpecy, 2013. — 486 c.

[Ipucsxatok M.B., Anamuyk B.B., bynrakos B.M., YUepaum O.M., Apemenko
B.B. Teopis BiOpamiiHux MaliMHU CUIBCHKOTOCIIOAAPCHKOTO BHUPOOHUIITBA.
Momnorpadis. — K.: Arpap. nayka, 2013. — 440 c.

JlonomizkHa

babakos .M. Teopust konebanuii.— M.: Hayka, 1968. — 560 c.

Bacunenko M.B., Anekceituyk O.M. Teopis konmBanb 1 CTIHKOCTI pyxy. — K.:
Buma mik., 2004. — 525 c.

HyopoBckuii A.A. BuOpanuoHHas TEXHHMKa B CEJIbCKOM XO3sicTBE. — M.:
Mamunoctpoenue, 1968. — 204 c.



Boittiok  JI.I'., bapanoBcekuii  B.M., bymrakoe B.M. Ta iH.
Cinscpkorocnonapcbki Mammud. OCHOBH Teopii Ta po3paxyHky: [ligpyaHuk/
/3a pen. JI.I'.BoiiTioka. — K.: Bumia ocsita, 2005.— 464 c.

5. IManoBko A.I'. OcHOBBI TpuUKIaAHOW Teopun KojebaHnwii u ymapa.—JL.:
[Tomarexnuka, 1990. — 272 c.

6. ITanosko S.I'. BBenenue B Teopuio MexaHnueckux koiebanuit. — M.: Hayxka,
1980 - 272 c.

7. Ceemnutnkuii B.A., Cracenko M.B. COopHUK 3a7a4 110 TEOPUU KOJICOaHUN. —
M.: Beicm. mk., 1979. — 368 c.

8. Tumomenko C.IL., SAur [1.X, Yupep Y. Konebanus B uHxeHepHOM feie. — M.:
Mammunoctpoenue, 1985. — 472 c.

9. Bubpanuu B rexnuke: CrnpaBounuk. — T.1-6. — M.: Mammnoctpoenue, 1981.

10.boixoBckuit .M. OcHOBBI Teopud BHOpPAIMOHHOM TEXHUKH. — M.:

Mammunoctpoenue, 1969.

11. Indopmaniiini pecypcu
http://www.nbuv.gov.ua/

http://www.gntb.gov.ua/ua/

http://www.tib.uni-hannover.de/

http://www.bookshop.ua/

http://www.twirpx.com/file/1227191/



http://www.nbuv.gov.ua/
http://www.gntb.gov.ua/ua/
http://www.tib.uni-hannover.de/
http://www.bookshop.ua/
http://www.twirpx.com/file/1227191/

