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BCTYIl
AHOTALA

Jlucuumuiina cpsMoBaHa Ha 3aCBOE€HHS 0a30BUX 3HAHb 1 BUBYEHHS TEOPETHUHUX
OCHOB TMPOEKTYBaHHSA TMPUBOJIIB MAIIWH 3 BUCOKUMH TEXHIKO-EKOHOMIYHUMHU 1
eKCIUTyaTalliftHUMU TTOKa3HUKaMHU.

[Ticns BUBYEHHS! MUCIUTUIIHU CTYJICHT MOBUHEH 3HATH OCHOBHI MPUHIIUIU BUOOPY
MarepianiB 3yOuacTUX 1 4YepB’SIYHUX Iepefay; po3paxyHOK MIIIHOCTI mnepeaad (Ha
KOHTaKTHY BUTPHUBAIICTh, 3TMHAJIBHY MINHICT, Ha BIJCYTHICTh IUIACTUYHOI
nedopmaiiii, abo KpHUXKOro pyHHYBaHHS poOOYMX TMOBEPXOHb 3YyOIB IiJ 4ac;
KOPOTKOYAaCHUX MEepeBaHTaX€Hb) 13 BU3HAYEHHSIM OCHOBHUX T€OMETPHUUYHUX PO3MIPIB
nepeaaui.

CTyAeHT MOBUHEH YMITH JIaBaTH OLIHKY Mpale3AaTHOCTI AeTalleld MallliH, 8 TAKOXK
MpUYMHAM BIAMOBHA POOOTH MPUBOAIB MAIIWH TMiJl JI€H0 PI3HUX EKCIUTyaTallliHUX
(bakTopiB, 3a MACYMKaMH aHAJ13y YMOB €KCIUTyaTallil 1 Ipy Pi3HUX HAMPYKEHHAX BIPHO
oOupaTH TUIU Mepeaay, a TAKOXK TUIH 3’ €HAHb, K1 3a0€3Me4YyI0Th BUCOKY HaJ1MHICTh
1 JOBrOTPUBAJIICTH J€TajIeil Ta By3J11B MAIllUH.

KuaruoBi ciaoBa: nerani mamuH, 3y04acta mnepejaya, 4depB’sidHa Iepejaua,
MIIHICTh, YMOBH €KCIUTyaTallii, JOBrOTPUBATICTb.

Abstract

The discipline is aimed at mastering basic knowledge and studying the theoretical
foundations of designing machine drives with high technical, economic and operational
indicators.

After studying the discipline, the student should know the basic principles of
choosing gear and worm gear materials; calculation of gear strength (for contact
endurance, bending strength, for the absence of plastic deformation, or brittle
destruction of the working surfaces of the teeth during; short-term overloads) with
determination of the main geometric dimensions of the gear.

The student must be able to evaluate the performance of machine parts, as well as
the reasons for the failure of machine drives under the influence of various operational
factors, based on the results of the analysis of operating conditions and under different
stresses, correctly choose the types of gears, as well as the types of connections that
ensure high reliability and durability of the parts and machine nodes.

Keywords: machine parts, gearing, worm gearing, strength, operating conditions,
durability.



1. Onuc HABYAJBHOI JMCHUILTIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTUKa
HABYAIBLHOT IUCIUIUTIHA

HaiimenyBaHHS MOKa3HUKIB S
B nporpama), OCBITHIl piBeHb Henna 3a04Ha
dopma dopma
HaBYAHHSI HaBYAHHSI
. ) I"a3y3p 3Hanb: G "liHkeHepis
KinbkicTh kpeauTiB — 7 3 UL, O06oB's13k0Ba

BUPOOHMIITBO Ta OyiBHUITBO "

MonymiB — 2

3MIiCTOBUX MOJYIIB — 2

Pik miaroroBkmu:

CrernianbpHIiCTh:

InauBinyaibHE HAYKOBO- G11 "MamwuHOOy 1yBaHHS" it it
JOCITiTHE 3aBJaHHS:
KVPCOBULL NPOEKM Ocsitns nporpama: "I'a3oTypOiHHi

— YCTAHOBKH 1 KOMIIPECOpHi cTaHIii"
3arasibHa KUIbKICTb TOJAUH — Cemectp:
210 4-it | 4-it

Jlekuii
0ron | 8 ron

TwkHEBUX TOAUH IS
neHHo1 GopMHU HaBUAHHS:
ayTUTOPHUX — O;
caMoCTiiHO1 podoTH
cryaenrta — 10.

OcBiTHIlf piBeHb: TIepIIHiA
(baxanaBpChKHiA)

IIpakTu4Hi 3aHATTSH

30ron | 8 ron

JlabopaTopHi 3aHaATTS

15ropg | 4 ron

CamocriiiHa po6oTa

135rox | 190rox

InauBinyanbHi 3aB1aHHs

KII | KII

Buja xoHTpOJIIO: €K3aMEH
Ta KypCOBUH ITPOEKT

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBUEHHS HABYAJBLHOI JUCIUILIIHA

MeToro BUBYEHHSI HaBuYajbHOI qucuuIUIiHM "JleTam mammH" € popMyBaHHS y

CTYJIE€HTIB BIAMOBIIHO 0 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMIETEHTHOCTEH:

3K3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYyAI[ISX.

3K4. 3naHHA Ta pPO3YMIHHS MpPEeaMETHOI OOJacTi Ta pPO3yMIHHA MpodeciiiHol

TISUTBHOCTI.

3K15. 3narHicTh 3a0€31euyBaTH SIKICTh BAKOHYBaHUX POOIT.

®K?2. 3naTHICT, 3aCTOCOBYBAaTH CBOI 3HAHHS 1 PO3YMIHHSA [JIi BHU3HAYEHHS,

(GopMyTIOBaHHS 1 BUPIIICHHS IHXEHEPHUX 3aBAaHb 3 BHUKOPUCTAHHSIM METOIIB

EJIEKTPUYHOT THXKEHepIi.



= ®K4. 31aTtHicTh 3aCTOCOBYBATH CTaHAAPTHI METOAM PO3PAXYHKY MPHU MPOECKTYyBaHHI

JeTajael 1 By3JliB €HEPTeTHYHOTO 1 TEXHOJIOTIYHOTO 00J1aTHAHHS.

3. IlepenymMoBH AJ151 BUBUYEHHS AMCHUTILIIHA

Huctumutina "Jlerani MamuH" 6a3yeThCsl HA ONEPEIHHOMY BUBUEHHI CTYJEHTaMU
mucuuiutin - 'Buma wMarematuka”, "Teopetmuna wmexanika', "Omip wMarepiaiip”,
"HapuchHa reometpisi, iHXXK€HEpHa Ta KOMII toTepHa rpadika’, skl BukiagaoTbes y 1-3-

MY HaBYaJIbHUX CECMCCTpax.

4. OuyikyBaHi pe3y1bTaTH HABYAHHA

BuBueHHs HaBYalbHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'

= [IP 1. 3HaHHA 1 pO3yMiHHA MaTe€MaTUKH, (PI3UKH, TEMJIOMACOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, TIApOra3oAuHamMiki, TpaHcpopMmalii (TIEpeTBOPEHHs) €Heprii,
TEXHIYHOI MEXaHIKHM, KOHCTPYKI[IMHUX MaTepiajiB, CUCTEM aBTOMATHU30BaHOTO
MPOCKTYBAHHS EHEPreTUYHUX MAIMH Ha PIiBHI, HEOOXITHOMY ISl JOCSTHEHHS

PE3yJIbTATIB OCBITHBOT MPOrPaAMH.

= [IP2. 3HaHHS 1 pO3yMiHHS IHXXEHEPHMX HAyK Ha pIiBHI, HEOOXIIHOMY ISt
JOCSTHEHHS 1HIIUMX pe3yJbTaTIB OCBITHBOI MporpamMu, B TOMY YHCII IE€BHA

0013HAHICTh B OCTAHHIX JIOCATHEHHSX.

* [IP 3. Po3yMiHHA HIMPOKOTrO MDKAMCIUIUTIHAPHOIO KOHTEKCTY cleliaJbHOCTI 142

Enepretnune mammHoOy1yBaHHs.

= [IP6. Po3pobnsiT 1 NOPOEKTYyBaTH BHPOOM B Tally3l €HEPreTHUYHOTO
MalMHOOYyBaHHS, MPOIECH 1 CUCTEMH, IO 3aJI0BOJBHAIOTh KOHKPETHI BUMOTH,
AKI MOXYTh BKJIIOYaTH OOI3HAHICTh MPO HETEXHIYHI (CyCHUIBCTBO, 3J0pPOB'A 1
Oe3IeKa, HABKOJIUIIHE CEPEIOBUIIE, EKOHOMIKA 1 TPOMHUCIIOBICTh) aCIIEKTH; OOpaHHS

13aCTOCOBYBaHHS aJI€KBaTHOT METOI0JIOT1i MPOESKTYBaHHSI.
= [IP7. IlpoexTyBaTu 00’€KTH EHEPreTUYHOr0 MAIIMHOOYAYBaHHS, 3aCTOCYBaTU
CyyacHI KOMEpUIHHI Ta aBTOPChKI MPOrpaMHI MPOAYKTH Ha OCHOBI PO3YMIHHS

NnepeaoBux A0CATHCHD rany3i.



5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

MOAYJb 1
SMICTOBHUU MOJAYJIb 1. 3arajbHi BiZ0OMOCTI PO eTaJjIi Ta BY3JIH.

Tema 1. 3agaui 1 3MiICT Kypcy aetaneid mamH. OCHOBH1 MOHSTTS 1 BU3HAUYCHHS.
Kopotki BimomocTi npo po3paxynku MarumH [1], ¢. 5-15; [2], c. 5-13.

Tema 2. IlpusHauenHs 1 ponb nepenad B MamuHax. DpukiuiiiHi nepenayi Ta
BapiaTopu. [lonsaTrs npo Bapiatopu [1], c. 50-60. [2], c. 19-25.

3MICTOBUM MOJIY.JIb 2. 3y6uacti nepeaaui.

Tema 3. 3yOuacti nepenaui. Po3paxyHOK 3yOI[iB Ha 3rMHaHHS 1 KOHTAKTHY
MilHICTh. Buau mnomkomxkens. Kpurtepii pobotu. JuHamigHicTh 1
KOHIICHTpaIlis. Metoauka po3paxyHky [1], ¢.60-73. [2], ¢.29-32.

Tema 4. 3yOuacti nepenaudi. OcHOBHI Bu3HaueHHs. Knacudikaris nepenau.
OonacTi Bukopuctans. OcHoBHi ousaTTs [1], ¢.50-65. [2], ¢.19-25.

Tema 5. 3yOuacti nepenaui. Tunu 3y6uactux nepenad. ['eomerpis. TexHomoris
BUTOTOBJICHHS. Moudikarris 3y06is [1], ¢.65-73. [2], ¢.32-35.

Tema 6. 3yOuacti mnepenaui. [Humiagpuuni 3yOuacti mnepenaudi. O6nacTh
BUKOpucTanHs. ['eomerpis. [1], ¢.65-73. [2], ¢.35-37.

Tema 7. 3yOuacti nepenaui. Kinemartuka. Meronuka po3paxyHKy Ha MIIHICTb.
[1], ¢.65-69; [2], c.39-46.

Tema 8. Koniuna 3yOuacta mnepenaya. OOmactb BUKOpUCTaHHS. ['eomerpis.
Kinemaruka. Metoauka po3paxyHky Ha MilHicTb. [1], ¢.73-80; [2], c¢.49-
53.

Tema 9. UYepr’ssuna nepenada. OCHOBHI MOHSTTA 1 00JacTh BUKOPUCTAHHS.
Kinematuka i reometpis. [1], ¢.80-85; [2], ¢.54-509.

Tema 10. YUepn’ssiuna nepenava. Cunu B 3aderuieHHI. MeTonuka po3paxyHKY Ha
MilHIcTh. TemnoBuil po3paxyHok. KK/[. YmoBa camorainbmyBaHHS.

[1], c.85-92; [2], c.60-61.

3MICTOBHUM MOJYJIb 3. 3’eqnanns gerajieii Mmamun. Baan i oci.

Tema 11. Knacudikaris 1 po3paxyHok 3’€JHaHb jeraieid mMamuH. OCHOBH1 BUIU
3’enHaHb. 3’enHaHHsA 3 HaTsaroM. llmoHkoBi, wUIiOBI, MWTU(HTOBI
3’emqnanns. [1], ¢.15-35; [2], ¢.101-107.

Tema 12. Pi3p00B1 3’ennanns. OOnactb BuUKOpucTaHHA. OCHOBHI BHAM Pi3bO0.
Crniocobu cronopinHsa. Po3paxynku Ha MitHicTb.[1],¢.15-25;[2], ¢.111-
123.

Tema 13. Knenkosi 1 3BapHi 3’e¢nHanHs. OCHOBHI TUNU 3’€AHaHb. MeToauka

po3paxyHky. [lepeBaru 1 He10J1KM, 00JACTh BUKOpUCTaHHS. [1], ¢.25-42;
[2], ¢.100-104.



Tema 14.

Tema 15.

Banu 1 oci. OcHoBHiI Tunu BaiiB 1 oceidl. KoHcTpykuii 1 maTepiaiu.
Po3paxyHkoBi cxemu. Po3paxyHkM Ha MIUHICTh, JKOPCTKICTh 1
BUTPUBANICTh.  [[INIUMOHUKKM  KOYEHHA.  YMOBHI  IO3HAYEHHS.
Knacudixanis. Konctpykiis 1 matepianu. Po3paxyHOK NIAMIMITHUKIB Ha
IOBroBIYHICTE.  [liMIIMIHUKK  KOB3aHHA.  3arajbHl  BIJOMOCTI.
Marepianu, koHcTpykuii. 3ma3ka. OcHoBHI  Tunu. OO6nactb
BUKOpUCTaHHs. Metonuka po3paxyHky. [1], ¢.114-133; [2], c.82-89;
c.91-98.

MydTtu. Knacudikamis, BuOip. OCHOBHI THUNHM  KOHCTPYKILIM.
[lepeBipouHuii po3paxyHOK ejieMeHTiB. OCHOBHI BUIU PEAYKTOPIB.
Po3paxyHok 1 KOHCTpyroBaHHs peaykropiB. KoHcTpykiii 1 maTepiaiu.
Oco0nMBOCTI KOHCTpYIOBaHHS peayktopiB. [1], ¢.141-149; [2], c.125-
127.

MOJIYJIb 2

KypcoBuii npoexr.

TeMaTHYHNH IJIaH HABYAJIBHOI JMCIUIIJIIHA

[enna ¢popma \ 3aouHna ¢popma
KinbkicTh roann
. L. y TOMY 4ucJi y TOMY 4ucJi
Ha3Bu 3mMicTOBUX MOAYJIiB i TeM - o
o : - = : .
) © ol © © o
2| (mp.| g 5| 2| o |mp.| E| 3
> >
Moayas 1.
3microBuii MmoayJasb 1. 3araabHi BigoMocTi npo aeraJi Ta By3JiH.
Temal. 3agaui i 3MicT Kypcy JeTaneld MaiuH.
OcHoBHI TOHATTA 1 BuU3HaueHHs. KopoTki
BiJTOMOCTI TIPO po3paxyHku mamuH [ 1], ¢.5-15; 9121205 1912)0)0717
[2], ¢.5-13;
Tema 2. IlpusHaueHHs 1 poib mepenad
B MallIMHaXx. @pukiiitHi  mepemavyi  Ta
Bapiatopu. [lousTTs mpo Bapiatopu [1], ¢.50- 612120127601 270)4
60. [2], ¢.19-25;
Pa3zom 3a 3mictoBuM moayJiem 1 1514|140 |7 |15 2] 2] 0]11
3micToBuii MoayJb 2. 3y6uacTi nepenayi.
Tema 3. 3y0Ouacti mnepemaui. Po3paxyHok
3yOIliB Ha 3TWHAHHSA 1 KOHTaKTHY MIIIHICTb.
Bumn  momkomkens.  Kpurepii  poboTwu.
JluHaMIYHICT 1 KOHIEHTparis. MeToauka 6 2 2 0 2 6 2 0 0 4
PO3paxyHKy.
[1], ¢.60-73. [2], ¢.29-32;
Tema 4. 3ybOuacti mnepemaui. OcHOBHI
Bu3HayeHHA. Kiacudikaris nepemgau. OOnacri
Bukopuctanas. OcHoBHI oHATTS [1], ¢.50-65. [ R N N A N R R
[2], ¢.19-25;




Tema 5. 3yOuacti nepegadi. Tumm 3y0uacTux
nepeaad. I'eomerpist. Texnonoris
BUTOTOBJICHHSI. Moaudikaris 3yoiB [1], ¢.65-
73. [2], ¢.32-35;

Tema 6. 3ybOuacti mepenaui. [lwmiagpuuHi
3youacti mepenadi. OOIacTh BUKOPHCTAHHSL
I'eomerpist.

[1], ¢.65-73. [2], ¢.35-37;

Tema 7. 3yOuacti mepenmaui. Kinemaruka.
Metoanka po3paxyHKy Ha MIIHICTb.
[1], c.65-69; [2], c.39-46;

Tema 8. Koniuna 3ybOuacta mepemaya.
Ob6nactp BUKOPHUCTAHHS. ['eomerpis.
Kinematnka. Meroauka po3paxyHKy Ha
mirHicTs. [1],¢.73-80; [2], ¢.49-53;

10

10

Tema 9. Ueps’suna mnepemaya. OcHOBHI
MOHATTS 1 007acTh BUKOpHcTaHHs. KiHemaTuka

i reomerpis. [1], ¢.80-85; [2], ¢.54-59;

Tema 10. Yepp’ssiuna nepenaya. Cwin B
3ayeruieHHi.  Meroauka  po3paxyHKy  Ha
MminHicTh. TermnoBuii po3paxyHnok. KKJI. YmoBa
caMorajibMyBaHHS.

[1], c.85-92; [2], c.60-61,
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10

Pa3om 3a 3micToBUM MoayJem 2
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3micToBuii MoayJb 3. 3’€1HAHHA

aeraJjeii Mmamui. Baan i oci.

Tema 11. Knacudikamiss 1 po3paxyHOK
3’¢qHanb gerajded mamuH. OCHOBHI  BUIHA
3’eqHanb. 3’eqHaHHsS 3 Hararom. IIImMOHKOBI,
nutinoBi, mTudToBi 3’eaHanns. [1], ¢.15-35;
[2], c.101-107,

Tema 12. Pi3s0oBi 3’¢gnanns. OOmacth
Bukopuctanas. OcHOBHI Buau pizp0d. Crocodu

cTonopiHHs. Po3paxyHKH Ha MIIHICTb.
[1],c.15-25;[2], ¢.111-123;

Tema 13. KnenkoBi 1 3BapHi 3’€nIHaHHS.
OcHOBHI THIIA 3’¢IHaHb. Metoauka
po3paxyHky. IlepeBarn i Hemomiku, o0macTh
BUKOPHUCTAHHSI.

[1], ¢.25-42; [2], ¢.100-104;

Tema 14. Bamu i1 oci. OCHOBHI TUIIN BaJliB
i oceir. Koncrpykmii 1 marepianu.
Po3paxynkoBi  cxemu. Po3paxyHkm  Ha
MIIHICTh,  JKOPCTKICTH 1  BHUTPHBAJICTb.
ITiZMUITHAKA KO4YEHHS. YMOBHI ITO3HAYE€HHS.
Knacudikamis. Konctpykuis 1 wmarepianu.
Po3paxyHOK MiJIIUITHUKIB HA JIOBTOBIYHICTB.
ITiqWITHAKA KOB3aHHS. 3arajbHi BIJIOMOCTI.
Marepianu, KoOHCTpyKIii. 3ma3zka. OCHOBHI
tun.  OO0NMacTh BUKOPHCTAaHHSA. MeTouka
po3paxysky. [1], ¢.114-133; [2], ¢.82-89; c.91-
9

12

12




Tema 15. MydTtu. Krnacudikaris, BuOip.

OcHoBHI TuUnU KOHCTpYKWii. [lepeBipounuit

po3paxyHOKk  enemeHTiB. OCHOBHI  BHIHU

penykropiB. Po3paxyHok 1 koHctpyroBamusi| 10 | 2 | 2 | 1 | 5 |10 0 | 1 [ O |9
PEIyKTOPiB. Koncrpyxiii 1 MaTepiany.

Oco06mMBOCTI KOHCTPYIOBAHHS PETYKTOPIB.

[1], ¢.141-149; [2], ¢.125-127;

Pa3om 3a 3micToBuUM MoayJem 3 45110110 3 |22 |45 2 | 2 | 2|39
Ycboro roaus 3a moayJiem 1 1201 30 | 30 | 15 | 45 |120| 8 8 4 (100
Moayas 2.

KypcoBwuii mpoekT 90| 0] 0] 0]9]|9 | 0] 0] 0]09
Ycboro roiH 3a Kypcom 2101 30 | 30 | 15 |135/210| 8 | 8 | 4 |190

* Jlnst 3m00yBaviB 3a04HOT ()OpMU HABUAHHSI TPOBOIATHCS OTIISAOBI JIEKITii
Temu NpakTUYHUX 32AHATH
Ne
Tema 3aHATH I'ognuu
3/m
Jlenna ¢popma HaBYAHHA
1 | ®pukuiiiHi nepeaayi Ta BapiaTOpH. 2
2 | HuninapuyHi 3y04acTi nepeayi. 2
3 | Po3paxyHok 3yO11iB Ha 3rUHaHHS 1 KOHTAKTHY MIIHICTb. 2
4 | KoniuHa 3ybOuacra nepenada. ['eomerpis 2
5 | Koniuna 3y6yacTa nepegaya. Metogauka po3paxyHKy Ha MIITHICTb. 2
6 | Yepr’auna nepenaya. Kinemaruka i reomerpis. 2
7/ | Yepn’siuna nepenaya. Cwiin B 3a4€ILJICHHI. 2
8 | Ueps’suHa nepenaya. MeTonmka po3paxyHKy Ha MILHICTb. 2
9 | Yepr’auHa nepenaua. TemnoBuii po3paxyHok. CamoraibMyBaHHS. 2
10 | Po3paxyHOK HIMOHKOBUX 3’ €JIHAHb 2
11 | Po3paxyHOK pi3b00BUX 3’ €/IHAHD 2
12 | Buau nigimunmHuKiB KOYEHHS 2
13 | Bubip miamunmHuKiB KOUYEHHS 2
14 | Tunu mydTt 2
15 | IlinOip mydT 2
Ycboro 30
3aouHa popmMa HaBUAHHA
1 | 3ybuacri nepenaui. Koniuna nepenaua. 2
2 | Yepr’suHa nepenayva. 2
3 | BuOip miguMnauKiB KOYEHHS. 2
4 | IlinGip Myt 2
Ycboro 8
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Temu 1a00paTOPpHUX 3aHATH

Tema 3anaTH I'ogunun
3/

JleHHa ¢gopMa HaBYAHHSA

BuBuenHst po60TH NPUBO/IA Ta BU3HAYEHHS! HOTO OCHOBHUX
KIHEMaTUYHHUX NTapaMeTpiB

BuBueHHs KOHCTPYKIIii 3y0UacToro peykropa

BuBueHHs KOHCTPYKIIIi KOHIYHOTO PeAYKTOpa

BuBYEHHsI KOHCTPYKIII1 UepPB'SYHOTO PeIyKTOpa

BuBueHHsI BIUIMBY BUCOTHOI KOPEKIIii HA HasiBHICTh MIApi3y 3yOiB
3y04acToro MexaHizmy

Bu3HaueHHs MOMEHTY 1HepIli AeTajleld JOCIIJHUM METO0M

BuBueHHsI KOHCTPYKIIiil BaiiB

0N O1 [hWIN| -
RPININ N NN DN

BuBueHHs KOHCTPYKIIT MiAMIUITHUKIB KOYEHHSI

[HEN
(6]

Ycboro

3aouHa popmMa HaBUAHHA

N

1 | BuBYeHHs KOHCTPYKIIii BaJliB

N

2 | BuB4eHHs] KOHCTPYKIIIi YEpB'SIUHOIO peAyKTOpa

Ycnoro 4

3aB1aHHA HA BUKOHAHHSA KYPCOBOI'O NIPOEKTY

MeTa BUKOHAHHS MPOEKTY — € HaOYyTTs 3700yBayaMu OCBITH MPAKTUYHHUX
HAaBUKIB 3 pO3paxyHKy 1 KOHCTPYIOBaHHS JAeTaliel, CKJIaJaJIbHUX OJWHUIb,
MPUBOJIIB TEXHOJOTTYHUX, TPAHCIOPTHUX Ta IHIIMX MAIIMH, @ TAaKOX IiJIr0OTOBKA
3100yBayiB OCBITM JIO JWUILUIOMHOTO MPOEKTYBaHHSA 1 HACTYNMHOI CaMOCTIHHOI
THXXEHEPHO1 AISITLHOCTI.

Jlanuii mpoekT — mepiua 1y 3100yBaydiB OCBITH CaMOCTIHA pO3paxyHKOBO-
KOHCTPYKTOPCbKa po0O0Ta, B AKId BOHM NMPAKTUYHO OCBOIOIOTH METOJH, MpaBUJIA,
HOPMHU MPOEKTYBAHHS €JIEMEHTIB MAalllMH, BUXOJAYH 13 3aJ]aHUX TEXHIYHUX YMOB
Ha npoekTyBaHHs. Lle crpusie 3akpimieHHIo, MOrIMOJEHHIO 1 y3arajJbHEHHIO 3HaHb,
OTPUMAHUX TMpPHU 3arajbHOIHKEHEPHIA MIATOTOBIII B CTIHaX BY3y, a TaKOX
3aCTOCYBaHHIO LIMX 3HAaHb /10 KOMIUIEKCHOTO PO3B’sA3aHHS 3aJa4 MPOECKTYBaHHS
JeTasiel 1 By3J1iB MalllHH.

Jlo cknany KypcoBOIro MpOEKTY BXOJASTh I'padiuHa yacTUHA 1 pO3PaXyHKOBO-
MOSICHIOBAJIbHA 3amKcKa. Po3paxyHOK CynpOBOKY€EThCS €CKI3aMH Ta CXeMaMHu.

P03paxyHKOBO-IOSICHIOBAJIbHA 3amucKa OQOPMIISIETHCA BIAMOBIAHO [0
BUMOI' CcTaHJapTiB. B 3amucui nependayvaeTbCsi BUKOHAHHS PO3PAXYHKIB BY3JIIB
NpUBOJIa 1 OKpPEeMHUX JeTajeil, omuc OOIpYHTYBaHHsS BHOOPY pPO3PaXyHKOBUX
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bopmyn, cxeM, MarepiaiiB 1 JOMYCTUMHUX HaIpy>KeHb. Pe3ynbTaTu po3paxyHKIB

IpU HEOOXIHOCTI 3aHOCAThCS B TaOnMIl. AHaII3yIOTh, POOJSATH BHUCHOBKH 1

BUKOHYIOTb €CKI3H.

No Ok~ wbdE

Po3paxyHKOBO-TIOSICHIOBAJIbHA 3aITUCKA CKIIAIAE€THCSA 13 TAKUX PO3LTIB:

Bubip enekTpoaBuryHa

KinematuuHi 1 cuJIOB1 mapameTpu nepeaad
Po3paxyHok nepenay Ha MIIHICTh

Pospaxynox BaiiB. [1ig0ip MiIIUITHUKIB 1 IMITTOHOK
3MalryBaHHs 1 yIIUIbHEHHS

Bu3HaueHHs1 OCHOBHHMX PO3MIPIB pelyKTOpa
Po3paxyHOK 1 KOHCTPYIOBaHHS My(DTH

I'pagiuna yacTMHA KypCOBOTO MpPOEKTY CKIANAEThCs 3 CKJIAJaIbHOIO

KpEeCJEeHHsI peyKTOpa, BUKOHAHOIO B JBOX MPOEKIIAX; podoye KpecieHHs 2...4

HECTaHJIAPTHUX JIETAJIEH PeAYKTOpa; KPECICHHS MOTOP-PEyKTOpa Ha paMi B JIBOX

MPOEKIISX.

MatepianiB HaBYaJIbHOI JUCHUIUIIHU € CaMOCTIiHa poOOTa CTYIEHTIB.

Camocriiina podora

OgHuM 3 OCHOBHUX UMHHHKIB 3a0€3ME€YEHHS YCHIIIHOIO 3aCBOEHHS

OCHOBHHMMU BUJIaMH CaMOCTIHHO1 poOOTH €:
1. BuB4yeHHs JIEKI[IHHOTO MaTepiay.

2. BuBueHHs peKOMEHI0BAHO1 JIiTepaTypH.

3. BuBueHHs TEpMiHIB 1 OCHOBHUX MOHSTH 3 TEM HAaBYAJIbHOI JUCLUHUILIIHY.

4. TTiaroToBKa A0 aAyJUTOPHUX 3aHATh.

5. IliaroToBKa 10 MOAYJIBHOrO Ta MIJCYMKOBOI'O KOHTPOJIIB 3 HABYAJIBHOI

IUCLUILIIHU.
Po3nmoais yacy camocTiiiHOI podoTH
No KiabkicTh roaun
3 /1'1 Bup podoru JAeHHA 3aouHa
¢bopma ¢bopma
1 | IlinroToBKa A0 ayAUTOPHUX 3aHSITh 10 4
2 | [linroToBKA 10 KOHTPOJILHUX 3aX0J11B 15 16
3 [linroToBKa MUTaHBb, SKI HE PO3TIISAAIOTHCS M1 Yac 20 80
ayJIUTOPHUX 3aHSITh
4 | KypcoBwuil npoekt 90 90
Pa3zom 135 190
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6. MeToau HaBYaHHS, 32C00M AiarHOCTUKM Pe3yJbTATIB HABYAHHSH Ta
METOAH IX JeMOHCTPYBAHHS

Metonu HaBuYaHHSA, SKI BUKOPUCTOBYIOTHCS JUIsl 3aCBOEHHS IPOrPaMHOIO
Martepianry Ta akTUBi3alii HABYaJIbHOTO MPOLIECY:

- poboTa 3 JiTepaTyporo — OMPAIOBAHHS PI3HUX BUJIIB JKEPEN, CIPSIMOBaHE
Ha (OpPMYyBaHHS HOBHMX 3HaHb, iX 3aKpIIUICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta
peanizalilo  KOHTPOJIbHO-KOPEKUIHHOTI  (QyHKUII B yMmoBax (hOpMasbHOI,
HedopMalbHOI Ta 1H(HOPMAIBHOT OCBITH;

- JIEKLis — YCHUM BUKJIAJ HaBYAJIBHOIO Marepiany, KM XapaKTepU3yeThCs
BEJIUKUM  00CArOM, CKIAIHICTIO JIOTIYHUX MOOYAOB, CKOHIIEHTPOBAHICTIO
pPO3yMOBHUX 00pa3iB, IOBEJICHD 1 y3araJibHEHb;

- UTIOCTPYBaHHS — MOKa3 Ta COPUUHATTS MPEAMETIB, MPOLECIB 1 ABULL Y iX
CUMBOJIbHOMY 300pa)k€HH1 3a JONOMOIOK IUIAKaTIB, KapT, HOPTPETIB,
¢doTorpadii, cxem, penpoayKIii, 3B8yKO3aUCIB TOILIO;

- B1ZIEOMETO/I — BUKOPUCTaHHS BileoMarepialiB JJig aKTUBI3alli HAOYHO-
YyTTEBOTO CHpUMaHHS; 3a0e3neuye OUIbI JerKe 1 MIlIHE 3aCBOEHHS 3HaHb B 1X
00pa3HO-MOHATINHIN I[UTICHOCTI Ta eMOL[1MHIN 3a0apBIEHOCTI;

- nabopaTopHa poOOTa — BUBYEHHS B CHELIAIbHUX YMOBAaX SIBULI MPUPOIU
3a IONOMOTI'00 CHEIlaJIbHOI0 00JIaTHAHHS;

- IHCTPYKTa@XX — O3HAaWOMJIEHHS 31 crnoco0aMu BUKOHAHHS 3aBJlaHb,
IHCTpYMEHTaMM, MaTepiajlaMH, TEXHIKOW O€3leKu, T[OoKa3 omepauid Ta
OpraHizailiro po604oro miclis;

- KOHTPOJIbHI T€CTOB1 pOOOTH MPOrpamMOBaHOr0 TUMY (MEpeNiK 3amuTaHb 1
MO>KJIMB1 BapiaHTH BIATOBIACH).

/. ®OpPMH MOTOYHOTI'0 TA MiICYMKOBOI'0 KOHTPOJIIO

[ToTouHMi1 KOHTPOJIb MPOBOJUTHCS HA MPAKTUYHUX 3aHATTAX Y BUIIISIAL
BUKOHAaHHS KOHTPOJIbHMX poOiT. BiH mnepenbavyae OIIHIOBAHHS TEOPETHYHOI
MITOTOBKU 3/100yBayiB BHUIOI OCBITH 13 BIJMOBIAHOTO MOy (y TOMY YHCII,
CaMOCTIIHO ONpalbOBAaHOTO MaTepiaiy) MijJ yac poOOTH Ha MPAKTUYHUX 3aHATTAX.

[TincyMkoBa OIlIHKa BKJIIOUA€E B c€0€ OIIHKHU 3 TOTOYHOT'O KOHTPOJIO 1 OI[IHKH
3aKJIIOYHOTO €K3aMeHy. Y KOXKHOTO KOMITIOHEHTa CBOSl YAaCTKa B 3arajibHiid CUCTEMI
OI[IHOK. Y MPOMDKHHMX OIlIHKax 3700yBau OCBITH MOxe HaOpaTtu no 60 Ganis. I1ix
KOMIIOHEHTOM MPOMDKHHMX OLIHOK PO3YMIIOTHCS OI[IHIOBAHHS TEOPETHYHOI
MITOTOBKU 3/100yBayviB Mij YaC BUKOHAHHS TECTYBaHb, a TAKOX HaOYTUX HABUUYOK
niJ 4yac BUKOHAaHHS jabopaTopHux poOir. [lutoMa Bara 3akiiFOUHOIO €K3aMeHY B
3aranbHii cucteMi omiHok — 40 OamiB. IIpaBo 37aBaTH 3aKIIOYHUN €K3aMEH
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JaeTbesl 3700yBayeBl OCBITH, SIKIM 3 ypaxyBaHHSM OalliB MPOMDKHHX OIIHOK 1
MaKCHUMAJIbHOTO 0ally 3aKII0YHOIO eK3aMeHy Habupae He meniie 60 Oaris.

3apaxyBaHHS KpPEOUTIB HABYAIBHOIO KypCy MOXIMBO TUIBKM MICHS
JOCSITHEHHS pe3ysbTariB, 3aruiaHoBanux PIIHJI, mo BupaxkaeTbcs B OnHIN 3
MO3UTUBHHUX OLIIHOK, Mepe0ayeHX YUHHIUM 3aKOHOJaBCTBOM.

DopMma KOHTPOTIO MaxkcumajibHa KUIBKiCTH 0agiB
Jenna ¢popma 3aouHna ¢popma
3axucT 1abopaTopHUX pooiT 3?10 GaniB = 30 GauiB 3?10 GaniB = 30 GauiB
[ToTo4HMI MOAYIIEHUX KOHTPOIIb 3?10 GaniB = 30 GauiB -
KonTpossHa pobora - 30 GauniB
Bceboro 60 60

8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA
8.1. OuinoBanHs 3HaHb npu BUKOHaHHI [IMK nus 3100yBauiB 1eHHoi (popmu

HABYaHHA | KOHTPOJIBbHOI po00TH — 32049HOI (popMH

Kpurepii oriHroBaHHS banmu
. P . .. 10

Po6oTa BuKOHaHa Y BCTAHOBIIEHUH TEPMiHi 1 MICTUTB MTOBHI BIAIOBITI (30)
PoboTa BHKOHaHAa BYacCHO, aje€ MICTUTh HEMOBHI BIAMOBiNI a00 JOMYIIEHI AesKi 7..9
HETOYHOCTI (20...29)
PoGoTa BuMKOHAHa BYAaCHO, aje MICTHTh HEMOBHI BIINOBIAI 1 JOMyIIeHI OKpeMi 4..6
TTOMWJIKH (10...19)
Po6oTa BUKOHAaHA 3 MOPYIIEHHSM BCTAHOBJICHUX CTPOKIB MICTUTh HETIOBHI BiMOBII, 1..3
JOMYIICH] CYTTEBI MTOMUJIKH (1..9)
KoHnTponsHa poOoTa He 3/1aHa BYaCHO, a00 MICTUTH HE3a0BUIHHI BIAIMOBI I 0

8.2. KoHTpoJb T2 OLIHIOBAHHS 3HAHDb 32 BUKOHAHHS JIA00PATOPHUX POOIT

KpuTepii ouiHioBaHH#A baan

Po6oTa BUkOHaHa y BCTAaHOBJICHUH TepMiH. BUkOHaHa caMOCTIHHO, YITKO
copMyIIbOBaHi LTI Ta 3aBJaHHA. 3aCTOCOBYBAINCS KOPEKTHI METOU 0OPOOKH
OTPUMAaHUX PE3yJIbTaTiB. ¥ BUCHOBKAX MMPOBEJIEHa KOPEKTHA IHTEpIIpeTaIis
pe3yIbTaTIB.

10

Po6oTa BUkOHaHa y BCTAaHOBJIEHUH TepMiH. 3100yBay OCBITH BUKOHYE JIAOOPATOPHY
poOOTY 3rifHO 3 IHCTPYKITI€IO, THO I MICJISI KOHCYbTAIlli BUKIIAAa4ua; OTHICYE 8..9
CTIIOCTEPEIKECHHS;, B IUIOMY MPABUJILHO CKIIAJA€ 3BIT Ta POOUTH BUCHOBKH.

Po6oTa BUKkOHaHa 3 MOPYIIEHHSM BCTAHOBJIEHUX TEPMiHIB. 3100yBay OCBITH
BHUKOHYE JTa00OPaTOpHY pOOOTY 3TiHO 3 IHCTPYKIIIEO, IHOII MicTs KOHCYIbTAIllT
BHKJIaJ]a4a; OTTUCYE CIIOCTEPEIKEHHS; CKIIAJIA€ 3BIT, [0 MICTHTh HETOYHOCTI Y
BHCHOBKAaX Ta IOMUIIKH.

Po6oTa BUKOHaHa 3 MOPYIIEHHSM BCTAaHOBJIEHUX TEPMiHIB. 3100yBay OCBITH
BUKOHYE JTa0OPaTOPHY 3TiTHO 3 IHCTPYKIII€I0; CKIIaACHUH 3BIT MICTUTh HETOYHOCTI Y 4..5
BHUCHOBKAaX Ta OMUIJIKH.
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Po6oTa BUkOHaHa 3 MOPYIIEHHSM BCTAaHOBJIEHUX TEPMiHIB. 3100yBay OCBITH

BUKOHY€E JTa0OpaTOPHY MiJl KEPIBHUIITBOM BHKJIaa4a; CKIaICHUH 3BIT MICTHTD 1.3

HETOYHOCTI Y BUCHOBKAX Ta MOMHJIKH.

Pob6oTa He BUKOHYBaacs

8.3. KoHTpoJb T2 OLIHIOBAHHA 3HAHDb 32 BUKOHAHHS KyPCOBOI0 MPOEKTY

IHosicHIOBaJIbHA
3alHuCKa

LnrocTtpaTnBHa

3axucr podotu Cyma
YaCTHHA

o 40

1o 20 1o 40 100

ITapamerpu
OLIIHIOBAHHSA

Kiabkicth
0aJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 IKAJIOI0

TlosgcHroBanbHa
3aImcKa

40

3MICT TPOEKTY BiANOBiZa€e o0OpaHid TeMi; HASBHICTh YITKO
chopMynpoBaHOI MpOOIEeMH; aaeKBAaTHICTH  (HOPMYIIFOBAHHS
00’eKkTa, TpeaMeTa, METH Ta 3aaad JOCTIHKCHHS; BU3HAUCHHS
CTYNEHIO PO3pOOJIEHOCTI MPOOIEMHU JTOCIHIIKCHHS, HasSBHICTh
NMOCUJIaHb HAa BHUKOPUCTAaHy JIiTepaTypy Ta BIIMOBIIHICTH
odopMIIeHHS pOOOTH CTaHIAPTY; aJAEKBATHICTH OOpaHUX METO/IB
NpeaMeTy JOCHKeHHS, TpamMOTHE BHKOPHCTaHHS METO/IIB
(mpotienypa, 00poOka, IHTEepIpeTaris pe3yIbTaTIB);
BUKOPUCTAHHS METOIIB MaTeMaTUIHOT CTaTHCTHKH;
BIAMOBIAHICTG BHCHOBKIB METI Ta 3aBIaHHAM JIOCIIHKEHHS.
[Ipo€exT BHMKOHYBaBCS CHCTEMAaTHYHO Ta BYACHO I[I0JIaHA Ha
MEepeBipKy HAYKOBOMY KEpIBHHUKY Y BIINOBIIHOCTI i3 IJIaHOM
BUKOHAHHS KypCOBOi pOOOTH.

35

3MiCT MPOEKTY BiAMOBiAae 0OpaHiii TeMi; aje Mae TMOBEPXHEBUI
aHaji3, Marepian BUKJIAJIEHO HETOCIHiIOBHO Ta HEOOIPYHTOBAHO.
[Tpo€eKT BUKOHYBABCS HE CUCTEMATHYHO Ta IO/IaHHI Ha MEPEBIPKY
HAYKOBOMY KEpIBHHMKY 3 TOPYIICHHSM IUTaHYy Ta BHKOHAHHS
KypcoBoi poOOTH.

30

[IpoexT odopmieHa 3a BHUMOTaMH, SIKi Tpea SBISIOTHCS 0
KypCOBHX pOOIT, ajlé Ma€e HEAOCTaTHhO KPUTUYHHMNA aHaji3,
MaTepiaja BUKIIQJICHO HETOCIIOBHO Ta HEOOIPYHTOBAHO.

OcHoBHI Te3u poOOTH PO3KPUTI, aje HEJOCTATHLO OOIPYHTOBAHI,
HEYITKO c(pOopMyITHOBAHO BUCHOBKH, MPOTIO3UIIIT i peKOMeHaaIlil

20

3n100yBay OCBITM BIiATBOPIOE 3HAYHY YAaCTHHY TEOPETHYHOTO
MaTepiany, BUSBIISIE 3HAHHS 1 PO3YMIHHS OCHOBHHUX TOJIOXKEHb 1
JUIIe 3a JOMOMOTOI0 BHUKJIAJadya MOYXKE BHIPABISATH TTOMUIIKH,
cepesl IKUX € 3HaYHa KUIbKICTh CYTTEBHX.

10

[Tpo€KT HE HOCHUTH JOCIITHUIIBKOTO XapakTepy, HE Mae aHAIi3y 1
HE BINOBIIa€ BUMOTAM, SIKi IIPeJT ABIISIOTHCS 10 KypPCOBUX POOIT.
VY po6oTi HeMae BHCHOBKIB a00 BOHHM HOCSTH JEKJIapaTUBHUI
Xapakrep.

InrocTparuBHa
JaCTHUHa

20

[Ipe3enTarist 1oOpe opraHi3oBaHa, JOMOBIIb CYMPOBOJIKYETHCS
UTIOCTpaTUBHUMH ~ MaTepianamu, MaTepianu imrocTpartii
MIATOTOBJICHI BiIMOBIIHO JI0 BUMOT III0 BUCYBAIOThCH.

15

[Ipe3enTarist 1oOpe opraHi3oBaHa, JOMOBIIb CYMPOBOJIKYETHCS
UTFOCTpaTUBHUMHU ~ MaTepialaMi, Ha SKI HE 3aBXKId JaHO
MOCHUJIAHHS y JIOTIOBili 200 LTFOCTPAaTUBHI MaTepiain oQopMIiIeHi 3
HE3HAYHHMU 3aYBAKCHHSIMHU.
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10

LmrocTpatuBHI  MaTepialii  HHM3BKOI  SKOCTi, B  Opraizamii
MIpe3eHTAIlll CIIOCTEPIracThCsi HEBIIEBHEHICTb.

DrocTpaTuBHI MaTepiaii HU3bKOT SIKOCTI, B JIOTIOBII1 HEMae
MOCHUJIaHb Ha UTIOCTPATHBHI MaTepialiu.

3axuct poboTH

40

JloToBib JIOTTYHO MOOYI0BaHa, 3100yBa4 OCBITH YITKO Ta CTHUCIIO
BHUKJIAJ]a€ OCHOBHI PE3yJbTaTH JOCITIHKCHHS, TOKa3ye TIHOOKi
3HaHHS 3 MMUTaHb TEMH, OMEPYE JAHUMHU TOCTIIKEHHS, BHOCUTH
MPOMO3HUIlii TO TeMi JOCTIDKEHHS, il Yac JOMOBiAi BMLIO
BHKOPHUCTOBYE TPE3CHTAIi0, BIICBHEHO 1 IOKJIAIHO BiINOBIIa€ HA
MTOCTABJICHI 3aITUTaHHS.

35

3100yBad OCBITH CHPOMOXHHUHM UITKO Ta CTHCIO BUKJIACTH
OCHOBHI pe3yJbTaTH JIOCIIDKCHHS, Ja€ MPaBWIbHI BIAMOBIII Ha
BCi 3aITUTaHHS, aJie HE 3aBXK/U YIICBHEHUI B apryMeHTaIlii, Y1 He
3aBXKM KOPEKTHO ii GopMyImIoe.

30

3m00yBad OCBITH CHPOMOXHHUM UITKO Ta CTHCIO BUKJIACTH
OCHOBHI pe3yNbTaTH JOCTI[DKEHHS, HaJeKHO OOIpyHTOBYE
MOJIOKEHHSI POOOTH, ajie JIOMyCKae HETOYHOCTI y BIIMOBIIAX Ha
3alUTaHHSL.

25

3m00yBad OCBITH CHPOMOXHHUHA UITKO Ta CTHCIO BUKJIACTH
OCHOBHI pe3yiabTaTH JOCHIDKEHHS ajieé JIOMyCKae CYTTEBi
HETOYHOCTI y BIMOBIASX HA 3alUTaHHS, HE 3aBXKIU HAJICKHO
OOTPYHTOBYE TIOJIOKEHHS POOOTH.

20

3100yBay OCBITH HEBIOPSIKOBAHO BUKJIAAa€ OCHOBHI PE3yIbTaTH
MOCIHIDKEHHS, HaMaracreCsd MOaTH BIONOBIOL HA IIOCTaBJIEHI
3aMuTaHHs 1 poOUTH CIPOOH aAPTYMEHTYBATH MOJI0KEHHS POOOTH.

15

3100yBay OCBITH HEBIOPSIKOBAHO BUKJIAAa€ OCHOBHI PE3yIbTaTH
JIOCTI/DKEHHST pOOUTh CIpOOM apryMEHTYBaTH  IIOJIOKEHHS
po0OTH, Ha/la€ HETIOBHI, MOBEPXOB1, HEOOTPYHTOBAHI BiIMOBiI Ha
MOCTaBJICHI ITUTAHHSI.

10

3m00yBad OCBITH JIEMOHCTPYE 3aJ0BUIbHI 3HAHHA 3 TEMH
MOCIIDKEHHS, ajle HE€ MOKE BIIEBHEHO M YITKO BIAIIOBICTH Ha
J0JJaTKOB1 3alIUTaHHS YICHIB KOMICii, Ta HaJIe)KHO OOTPYHTYBaTH
MIOJIOKEHHSI POOOTH.

3100yBay OCBITH HEBIOPSKOBAHO BUKJIAa€ OCHOBHI PE3yIbTaTH
JOCTIDKEHHS, HE CIPOMOXHHM JIaTH BINMOBiAh Ha 3alUTaHHS,
BIJICTOIOBATH CBOIO TIO3HIIIIO.

8.3. Kpurepii ouiHioBaHHA NPOrpaMHHMX pe3yJbTaTiB HaBYaHHA 3100yBaviB

OCBITH Ii/I YaC eK3aMeHy

30...40 OauiB craBuThCS 37400yBady, SIKM JEMOHCTPYE MOBHI 1 TJIMOOKI

3HAHHS HaBYAJbHOTO MaTepially, TOCTOBIPHUI pIBEHb PO3BUTKY YMIHb 1 HABUYOK,

npaBuwiibHE W OOrpyHTOBaHE (POPMYINIOBAHHA NPAKTUYHMX BHUCHOBKIB, YMIHHS

npuiMaT HEOOXIJHI PINIEHHS B HECTAaHJAAPTHUX CHUTYaIlisiX, BUIbHE BOJOIIHHS

HAayKOBUMHU T€PMIHAMU, BUCOKY KOMYHIKaTUBHY KYJIbTYpY;
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20...29 6aniB craBuThCS 300yBavy, KU BUSBIISIE JCIIO OOMEXEH1 3HAHHS
HABYAJIBHOTO MaTepiay, TOMyCKae OKpPEeM1 HECYTTEBI MOMUJIKM Ta HETOYHOCTI;

10...19 6aam craBuThCcs 3700yBauy, SIKUM 3aCBOIB OCHOBHUI HaBYAJIbHHIA
Marepiai, BOJIOAIE HEOOXITHUMHU YMIHHSAMU Ta HaBUYKaMM IS BUPIIMICHHS
CTaHJAPTHUX 3aBJaHb, MPOTE, MPU IBOMY JAOIMYCKAE€ HETOYHOCTI, HE BHSBISIE
CaMOCTIMHOCTI CY/I’)KE€Hb, IEMOHCTPYE HEAOIIKH KOMYHIKaTUBHOI KYJIbTYpH;

0...9 6aaiB cTaBUTHCS 3100yBavy, SIKU HE BOJIOJIE€ HEOOXITHUMU

3HAHHSMU, YMIHHSIMH, HABUYKAMHU, HAYKOBUMHU TEPMIHAMU, JEMOHCTPY€E HU3bKHI

piBEHb KOMYHIKaTUBHOT KYJITYPH.

9. IncTpymMeHTH, 00JIaJHAHHA TA POrpaMHe 3a0e3MeYeHHs, BUKOPHUCTAHHS
SIKUX Mepeadavyac HAaBYAJIbHA IUCIHUILIIHA

Metonnune 3a0e3ledeHHs HaBUYalbHOI AUCHMILUIIHU «JleTam MaliuHy
BKJTIOYAE:

— KOHCHEKT JIEKI1{ Ha ManepoBOMY HOCIIO;

— KOHCHEKT JEeKIIN Ha eJIeKTPOHHOMY HOCIIO;

— KOMILICKT IIJIAKaTIB;

— METOJMYHI BKa31BKH /JI1 BUKOHAHHS MPAKTUYHUX POOIT;

— METOJMYHI BKa31BKH /JI1 BUKOHAHHS JIA0OPATOPHUX POOIT;

— METOJMYH1 BKa31BKH /11 BUKOHAHHS KYPCOBOT'O MTPOEKTY;

— MOJeJNi PeayKTOPIB, OKpEMI JIeTalll MallllH, 3pa3Ky MiITUITHHUKIB.
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