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BCTYII

AHOTaIis

[Iporpama miaroToBku OakajaBpiB BIANOBIIHO JIO0 OCBITHBOI MIpPOrpaMu
«Temnoenepretuka» mnependayae TICHY B3aEMOJI0 3700yBauiB OCBITH Ta
BUITYCKHHMKIB 3 KOHCTPYIOBAHHSIM Ta €KCIUTyaTalli€l0 MaIllMHHUX arperaTiB Ta
CKJIAJIOBUX YaCTUH  TEIUJIOCHEPreTUYHUX  YCTAHOBOK. TermioeHepreTudHe
o0nagHaHHS Ma€ B CBOEMY CKJAJl BaJlM, MIJUIUIHUKHA, 3yO4yacTi arperati,
npucTpoi ki 3a0e3neuyroTh peBepc, KyldaukoBl MexaHi3mMu, Myptu. Tomy
OTpUMaHHs 0a30BaHUX 3HAHb 3 OCHOB KOHCTPYIOBAHHS MEXaHI3MIB 1 MalllMHHHX
arperariB € BaroMolo CKJIaJJOBOIO y MiArOTOBL1 (paxiBIIiB.

Huciumutina «/letani mamuH» € HEBI €MHOIO YacTUHOIO (QOpMyBaHHS
3IaTHOCT1 30MpaTH Ta IHTEpIpeTyBaTu 1HGOPMAII0 PO HEOOXITHI BJIACTUBOCTI
arperatiB Ta BY3JiB, SIKi BUKOPHUCTOBYIOTh B TEIJIOCHEPTETUUYHHX YCTAaHOBKAX.
Jlucuiuruiina po3paxoBaHa Ha 3700yBauiB OCBITH, SIKI OTpuMaiu 0a30B1 3HAHHS 3
OCHOB, TEOPETHUYHOI MEXaHIKH, MAaTEeMaTHKH Ta € JIOMOMDKHOK IS OCBOEHHS
Crieniagi3oBaHUX JUCHHUILUIIH, MOB'SI3aHUX 13 TETIOEHEPTETUKOIO.

Kniowuosi cnoea. mamuvna, MexaHi3M, JeTajal MalluH, MEXaHIuHI Tepeaayi,
TEIUIOCHEPT e THKA.

Abstract

The bachelor's training program in accordance with the educational program
"Heat Power Engineering" provides for close interaction of students and graduates
with the design and operation of machine units and components of heat power
plants. Heat power equipment includes shafts, bearings, gear units, devices that
provide reverse, cam mechanisms, couplings. Therefore, obtaining basic
knowledge of the basics of designing mechanisms and machine units is an
Important component in the training of specialists.
The discipline "Machine Details" is an integral part of the formation of the ability
to collect and interpret information about the necessary properties of units and
components used in heat power plants. The discipline is designed for students who
have received basic knowledge of the basics, theoretical mechanics, mathematics
and is an auxiliary for mastering specialized disciplines related to heat power.

Key words: machine, mechanism, machine details, mechanical
transmissions, heat power.



1. Onuc HABYAJIBLHOI JHCHUILIIHA

XapakTepucTuKa
o lNany3s 3HaHb, cHENIANBHICTh HaBYAJIbHOI JUCIMIUIIHA
HaiimenyBaHHs .
. (OCBITHS Iporpama), JleHHa 3aouHa
NOKAa3HUKIB .

OCBITH1H piBEHb dbopma dopma
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2. MeTa Ta 3aBAaHHA HABYAJIbHOI JUCIHILIIHA

MeToro BUBYEHHS HaBYajJIbHOI JIUCLUUIUIIHU € (OPMYBaHHsS y 37100yBayiB
OCBITH BIJIOBIHO IO OCBITHBO-MIPOQECIHOT MPOrpaMu TAKMX KOMIIETEHTHOCTEH:

IK-1. 3naTtHICTh pO3B’s3yBaTH CKJIAJHI CIEIiali30BaHi 3a7a4i 1 MPaKTH4HI
npoOieMu y raigy3l eHepreTHYHOro MalrMHOOYyyBaHHs a0o0 y IMpolieci HaBYaHHS,
mo  nepeabadae  3aCTOCYBaHHS ~ TEOpId  TEIIOMAcOOOMIHY,  TEXHIYHOT
TEPMOJMHAMIKH, TiIpOora3oJuHamiku, TpaHchopmallii (MepeTBOPEHHs) €Heprii,
TEXHIYHOT MEXaHIKM Ta METOAIB BIAMOBIAHUX HAYK 1 XapaKTePU3YEThCS
KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3K 4. 3gaTHiCTbh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsX.

3K 6. 3paTHICTh A0 MOIIYKYy, 0OpoOJIeHHs Ta aHami3y 1H(opMmalii 3 pi3HUX
JOKEPEL.

®K 1. 3paTHICTP 3aCTOCOBYBATH BIAIOBIIHI KUIBKICHI MaTeMaTHYH1
METOAH, METOAW MPUPOAHUYMX Ta TEXHIYHHUX HAYK 1 KOMITHOTEpHE IMPOTpPaMHE
3a0€3IeUeHHsI I BUPIMICHHS 1H)KEHEPHUX 3aBJIaHb B TCTUIOCHEPTETUYHIN rajys3i.

@K 2. 3naTHICTh 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIIUX
THKEHEePHUX AUCIUILIIH JIJI1 BUPIMICHHS PO eCciiHUX MpodIeM.

3. IlepenymMoBH AJ151 BUBUYEHHSI TUCIUILIiHA
[lepenymoBaMu nJisi BUBYCHHS JUCIUIUIIHYU € paHillle BUBYCHI AUCIUILIIHU
«Teopernuna Mexanika» 1 3 Kypcy Bwumoi marematuku — audepeHiiiiHe Ta
IHTErpaJIbHE YHCICHHS.

4. OuikyBaHi pe3yJbTATH HABYAHHS

BuBuenHst HaBYaNBHOT TUCIUIUTIHU Tiepeadadae GopMyBaHHS Ta PO3BUTOK Y
3100yBayiB OCBITH HACTYITHUX PE3yJbTaTIB HABYAHHS:

INPH 2 3Hatu 1 po3yMiTH IHXXEHEpHI HAyKH, WIO JieXaTh B OCHOBI
cnemianbHOCTi  «TemmoenepreTnka»  BIAMOBIAHOI — cCremianizamii, Ha piBHI,
HEOOXITHOMY ISl TOCSTHEHHS 1HIIMX PEe3yJIbTaTiB OCBITHBOI MPOTpaMH, B TOMY
YHUCIIi TIeBHA OOI3HAHICTh B OCTAHHIX JIOCATHEHHSX HAyKd 1 TeXHIKH y cdepi
TETUIOCHEPT e THKH.

IMPH5. OOGupatm 1 3acTOCOBYBaTH TPHAATHI THIOBI aHAIITHYHI,
pPO3pPaxXyHKOBI Ta €KCIIEPUMEHTATbHI METOAM; WPABWIHHO I1HTEPIPETYyBATH
PE3YNBTATH TAKUX JTOCHTIIKEHb. .

IIPH 11. Matu naGopaTopHi / TeXHIYHI HABUYKH, TUIAHYBaTH 1 BUKOHYBAaTH
€KCIEePUMEHTAIbHI JOCIIKEHHSI B TEIUIOCHEPTeTUIll 3a JIONMOMOTOI Cy4acHUX



METOJIMK 1 OONaJHAaHHS, OLIHIOBATH TOYHICTH 1 HAAIMHICTH PE3yJbTaTiB, pOOUTH
OOTpyHTOBaH1 BUCHOBKH.

ITPH 15. Po3ymITH OCHOBHI BJIacCTHUBOCTI Ta OOMEKEHHS 3aCTOCOBYBAHHUX
MarepianiB, 00alHaHHS Ta IHCTPYMEHTIB, IH)KEHEPHUX TEXHOJOT1H 1 TPOLECIB.

5. [Iporpama HaABYAJIBbHOI TUCUMILTIHU

_ MOAYJIb 1
SMICTOBUUM MOAYJIb 1. 3aranbHi BiZoMoCTi po aeTasi Ta By3JIH.

Tema 1. 3amaui 1 3MICT Kypcy aetanieid MamH. OCHOBHI MOHSTTS 1 BU3HAUYCHHS.
Kopotki BimomocTi npo po3paxynku mamuH [1], ¢. 5-15; [2], c. 5-13.

Tema 2. IlpusnauenHs 1 ponb nepenad B MamuHax. OpukuiiHi nepenayi Ta
Bapiatopu. [TousaTTs npo Bapiatopu [1], c. 50-60. [2], c. 19-25.

3MICTOBHM MOJYJIb 2. 3y6uacTi nepeaaui.

Tema 3. 3yOuacti mnepenaui. Po3paxyHok 3yOIiB Ha 3rMHaHHS 1 KOHTaKTHY
MiIHICTh. Bunum mnomkomxens. Kputepii poboru. JuHamivHICTh 1
KOHIIEHTpaIlisi. Metoauka po3paxysky [1], ¢.60-73. [2], ¢.29-32.

Tema 4. 3yOuacti mnepenmadi. OcHoBHI Bu3HaueHHs. Kiacudikaris mnepenay.
Oo6mnacTi Bukopuctanss. OcHoBHi moustts [1], ¢.50-65. [2], ¢.19-25.

Tema 5. 3yOuacti nepenaui. Tunu 3y6yactux mepemad. ['eometpis. TexHomoris
BUTOTOBIIEHHA. Moaudikaris 3yois [1], ¢.65-73. [2], ¢.32-35.

Tema 6. 3yOuacti mnepenmaui. Uumiaapuuni 3ybOuacti mnepemaui. OOmacthb
Bukopucranus. 'eomerpis. [1], ¢.65-73. [2], ¢.35-37.

Tema 7. 3ybuacti nepenaui. Kinemaruka. MeTtoauka po3paxyHKy Ha MIIHICTb.
[1], ¢.65-69; [2], c.39-46.

Tema 8. Koniuna 3yOuacta mnepemada. OOnacth BuUKOpucTaHHS. ['eomerpis.
Kinematuka. MeToauka po3paxyHKy Ha MirHIcTb. [1], ¢.73-80; [2], c.49-
53.

Tema 9. UYepp’ssuna mnepenaya. OCHOBHI TOHSATTA 1 OOJacCTh BHUKOPUCTAHHSA.
Kinemartuka i reomerpis. [1], ¢.80-85; [2], ¢.54-59.

Tema 10. Uepp’situna nepenava. Cwnm B 3a4erieHHI. MeToauka po3paxyHKYy Ha
MirHicTh. TermoBwmii po3paxyHok. KK/I. YMoBa camoransmyBaHHS.

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

3MICTOBUI MOJYJIb 3. 3’¢quanns aeraneii Mamun. Bamu i oci.

Tema 11. Knacudikaist 1 po3paxyHok 3’eaHaHb faetanel mamuH. OCHOBHI BUIU
3’eqHaHb. 3’eaHaHHsA 3 HaATAroM. IllmoHKOBi, MNIIIIOBI, IITH(TOBI
3’enHanHs. [1], ¢.15-35; [2], c.101-107.

Tema 12. Pi3p00B1 3’ennanusi. O0macteh BUKOpUCTaHHS. OCHOBHI BUAM PIi3bO0.
Cnocobu cromopinns. Po3paxyHnku Ha MinHicTh.[1],c.15-25;[2], c¢.111-
123.

.



Tema 13.

Tema 14.

Tema 15.

Krnenkosi 1 3BapHi 3’e€qHaHHsA. OCHOBHI TUIM 3’€HaHb. MeTOauKa
po3paxyHky. [lepeBaru i1 Heomiku, 00JaCTh BUKOPUCTaHHS. [1], ¢.25-42;
[2], ¢.100-104.

Bamu 1 oci. OcHoBHI Tunu BaiiB 1 oceil. KoHCTpykuii 1 MaTepiaiiu.
Po3paxynkoBi cxemu. Po3paxyHkM Ha MILUHICTb, OPCTKICTh 1
BUTpUBANICTh.  [[iIIMOHUKM  KOYEHHSA.  YMOBHI  IO3HAYEHHS.
Knacudixamis. Konctpykiis 1 matepianu. Po3paxyHOK HiAIIUIHUKIB Ha
NOBroBIUHICTh.  [liAIIMIIHUKKA  KOB3aHHSA.  3arajbHI  BIZIOMOCTI.
Marepianu,  koHcTpykiii. 3maska. OcHoBHl  Tunu. OOnacTh
BUKOpUCTaHHS. Metoauka po3paxyHnky. [1], ¢.114-133; [2], c.82-89;
c.91-98.

Mydtu. Knacudikamis, BuOip. OCHOBHI TUNH  KOHCTPYKIIIM.
[lepeBipouHuil po3paxyHOK eyieMeHTiB. OCHOBHI BHUIM PEAYKTOPIB.
Po3paxyHok 1 KOHCTpyroBaHHs peaykTopiB. KoHcTpykiii 1 Marepiaiu.
OcobnuBOCTI KOHCTpYIOBaHHS peaykrtopiB. [1], ¢.141-149; [2], c¢.125-

127.

MOJIYJIb 2

KypcoBuii npoexr.

TeMaTHUYHNH IJIaH HABYAJIBHOI JUCIUILIIHHA

Jenna ¢popma \ 3aouyna ¢popma
KiibKicTh roanH
Yy TOMY YHUCJTi Y TOMY YHCJTi
Ha3Bu 3MicTOBHX MOIYJIiB i TeM - o
o N - = N -
innp.é%innp.%%
Monayas 1.
3microBuii MoayJb 1. 3arajbHi BiToMOCTI PO JeTaJi Ta BY3JIH.
Temal. 3agadi 1 3MICT Kypcy JeTajeii MaIiuH.
QCHOBHi TIOHATTS 1 BU3HAYCHHS. KOpOTK% 9121 21l0ls5l9l2l0lol7
BIIOMOCTI PO po3paxyHku mamiuH [ 1], ¢.5-15;
[2], ¢.5-13,;
Tema 2. IlpusHaueHHs 1 poJp Tmepeaay
B MAalllMHAaX. OpuKIiitHi nepeaayi Tal o 2 2 0 2 6 0 2 0 4
Bapiatopu. [lonsarts mpo Bapiaropu [1], ¢.50-
60. [2], ¢.19-25;
Pa3om 3a 3micToBuM MoayJaem 1 15/4 1410 ] 7152 ]2 |0]|11
3micToBuii Moay.b 2. 3y6uacTi nepeaauyi.

Tema 3. 3y6uacti mnepenaui. Po3paxyHok
3yOIliB HAa 3TMHAHHSA 1 KOHTAKTHY MIIHICTb.
Bumgu  nomkoykens.  Kputepii pobotu.| 6 | 2 | 2 | 0| 2 | 6| 2| 0|0 4
JluHamiyHICT, 1 KOHIEHTpamis. MeToauka
po3paxyHky. [1], ¢.60-73. [2], ¢.29-32,
Tema 4. 3yOuacti mnepemauyi. OcHOBHI
Bu3HayeHHdA. Knacugikanis nepemay. OGnacti 2092l l2l1l7lo0lo0l2]s
Bukopuctanfs. OcHoBHI oHATTS [1], ¢.50-65.
[2], c.19-25;




Tema 5. 3yOuacrti nepemaui. Tunu 3y0yacTux
nepeaad. I'eomerpist. TexHomnoris
BUTOTOBJICHH. Moaudikamis 3yo6iB [1], c.65-
73. [2], ¢.32-35;

Tema 6. 3ybOuacti mepemaui. Llunminmpuuni
3youacti mepemadi. OOIacTh BUKOPHCTaHHS.
I'eomertpist.

[1], ¢.65-73. [2], ¢.35-37;

Tema 7. 3yOuacti mnepenaui. Kinemaruka.
Metoauka po3paxyHKy Ha MII[HICTb.
[1], c.65-69; [2], c.39-46;

Tema 8. Komiuna 3ybOuacta mepenaya.
ObnacTtb BUKOPHUCTAHHS. I'eomerpisi.
Kinematnka. Meroauka po3paxyHKy Ha
mirHicTs. [1],¢.73-80; [2], ¢.49-53;

10

10

Tema 9. UYepr’suna mnepemada. OcHOBHI
MOHATTS 1 007acTh BUKOpUCTaHHs. KiHemaTHka

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

Tema 10. UYeps’s;tuna nepenava. Cunm B
3auyeruieHHl.  Meroauka — po3paxyHKy — Ha
MinHicTh. TermoBuii po3paxyHok. KKJI. Ymoga
camorajibMyBaHHS.

[1], ¢.85-92; [2], ¢.60-61,;

10

10

Pa3om 3a 3MicTOBHUM MoayJiem 2

60

16

16

12

16

60

4

50

3micToBuii MoayJb 3. 3’€qHAHHS

aeraJjieili Mamui. Baau i oci.

Tema 11. Knacudikamis 1 po3paxyHOK
3’cnHadgp getaned mamuH. OCHOBHI BUIU
3’enHanb. 3’enHaHHA 3 Hatarom. llnmoHkosi,
nutinoBi, mtudToBi 3’emHanHsA. [1], ¢.15-35;
[2], ¢.101-107,

Tema 12. Pizp60Bi 3’e¢quannga. OOiacts
BuKopucTtanHsa. OcHOBHI Buau pizb0. Criocobu

cronopinHs. Po3paxyHKu Ha MIITHICTb.
[1],c.15-25;[2], ¢.111-123;

Tema 13. KierikoBi 1 3BapHi 3’€qHaHHS.
OcHoBHI THIIN 3’€IHaHb. Meroanka
po3paxyHky. IlepeBarum 1 Hemomiku, 00JaCTh

BHUKOPUCTAHHA.
[1], ¢.25-42; [2], c.100-104;

Tema 14. Banu 1 oci. OCHOBHI THIIM BaliB
1 oceil. Konerpykmii 1 marepiaiu.
Po3paxynkoBi  cxemu.  Po3paxyHku  Ha
MIIHICTh,  JKOPCTKICTb 1  BHUTPUBAJICTb.
[TiAmUMHUKY KOuYeHHs. YMOBHI IO3HAa4YeHHS.
Knacudikamis. Koncrpykuis 1 matepianu.
Po3paxyHOK MiANIMITHUKIB Ha JIOBTOBIYHICTH.
[TigIMUITHUKA KOB3aHHA. 3arajabHl BIJOMOCTI.
Marepianu, koHCTpykuii. 3ma3ka. OCHOBHI
tunu. OO6nacTb BUKOpUCTaHHA. Meroanka
po3paxyHky.[1],c.114-133; [2],c.82-89; ¢.91-93

12

12




Tema 15. MydTtu. Knacudikaris, BuoOip.

OcHoBHI THUNK KOHCTpYKUii. IlepeBipounuit

po3paxyHok  enemeHTiB. OCHOBHI  BUIU

penykropiB. Po3paxyHok 1 koHctpyroBamHsa| 10 | 2 | 2 | 1 | 5|10 0 | 10| 9
PEILyKTOPiB. Koncrpyxitii 1 MaTepianu.

Oco06MBOCTI KOHCTPYIOBAHHS PEIYKTOPIB.

[1], ¢.141-149; [2], ¢.125-127,

Pa3om 3a 3micToBUM MoayJem 3 45110 (10| 3 |22 |45| 2 | 2 | 2 | 39
Y cboro roauH 3a moayJiem 1 1201 30 | 30 | 15 | 45 |120| 8 8 4 1100
Moayas 2.

Kypcoswuii mpoekt 90| 0 | O] O |9 |9 ]| 0] 0] O0]090
Y cb0ro roiMH 3a Kypcom 210( 30 | 30 | 15 |135|210| 8 | 8 | 4 |190

* Jlnst 3m00yBaviB 3a04HOT (POPMU HaBUAHHSI MIPOBOASITHCS OTJISOB1 JISKITii
TemMu NpakKTHUYHUX 3aHATH
Ne
Tema 3aHATH I'ognuu
3/m
JenHa ¢popmMa HaBYAHHA
1 | ®pukuiiiHi nepeaayi Ta BaplaTOpH. 2
2 | Huwniaapuyni 3yodacTi nepeaadi. 2
3 | Po3paxyHOK 3yOI1iB Ha 3rUHAHHS 1 KOHTAKTHY MIITHICTb. 2
4 | Koniuna 3ybuacra nepenada. ['eomerpis 2
5 | Koniuna 3y0Ouacra nepenaya. MeTtoauka po3paxyHKy Ha MIIHICTb. 2
6 | Yepr’siuna nepenaya. Kinemaruka i reoMeTpis. 2
7/ | Yepr’auna nepenaya. Cuiiv B 3a4eIICHHI. 2
8 | Ueps’suHa nepenada. MeToarka po3paxyHKy Ha MIITHICTb. 2
9 | Uepn’suna nepenaya. TernoBuii po3paxyHok. CamoraiabMyBaHHS. 2
10 | Po3paxyHOK IITTOHKOBUX 3’ €IHAHb 2
11 | Po3paxyHoK pi3b0OBUX 3’ €qHAHb 2
12 | Buau nigmmnHuKIB KOYEHHS 2
13 | Bubip miamumHUKIB KOUYSHHS 2
14 | Tunu mydT 2
15 | IlixGip mydT 2
Ycboro 30
3aouHa popma HaBUAHHSH
1 | 3y6uacti mepenaui. Koniuna nepegava. 2
2 | Yepr’suHa nepenayva. 2
3 | Bubip mianmImHuKiB KOYCHHS. 2
4 | TlinGip mydT 2
Ycboro 8
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Temmu j1adopaTopHUX 3aHATH

Tema 3anaThb I'ogunan
3/m

Jdenna ¢popmMa HaBYAHHA

BuBuenHst po60TH MpUBO/Ia Ta BU3HAYEHHS HOrO OCHOBHUX
KIHEMAaTUYHUX TapaMETPIB

BuBueHHSI KOHCTPYKIIii 3y04acToro pe1ykropa

BuBueHHs KOHCTPYKIIIT KOHIYHOTO PEAYKTOpa

BuBYeHHSI KOHCTPYKIIiT 4YepB'IUHOTO PeayKTOpa

BuBueHHs BIUIMBY BUCOTHOI KOPEKIIii HA HassBHICTh MiAPi3y 3yOiB
3y04acToro MexaHizmy

BusnaueHHs MOMEHTY 1HEpIli qeTanaet JOCTITHUM METOA0M

BuBueHHsI KOHCTPYKIIii BaiiB

0N O1 [WIN|
FRININ N INDNINDN

BuBueHHSI KOHCTPYKIIIT MIAMIUITHUKIB KOYEHHS

[HEN
o1

Ycworo

3aouHa popMa HAaBUAHHA

N

1 | BuBYeHHs KOHCTPYKIIii BaJliB

N

2 | BuB4eHHs KOHCTPYKIIIT UepPB'SYHOTO PeIyKTOpa

Ycnoro 4

3aBJaHHS HA BUKOHAHHS KYPCOBOI'O MPOEKTY

MeTa BUKOHAHHS NMPOEKTY — € HAOYyTTs 3700yBayaMu OCBITU MPAKTHYHHUX
HaBUKIB 3 pO3pPaxyHKy 1 KOHCTPYIOBaHHS JeTalied, CKJIaJalbHUX OJUHUIIb,
IIPUBOJIIB TEXHOJOTTYHUX, TPAHCIOPTHUX Ta IHIIUX MAIWH, a TAaKOX IMIATOTOBKA
3100yBaviB OCBITH 0 JMIUIOMHOT'O IIPOEKTYBaHHS 1 HACTYHHOI CaMOCTIHHOT
THXKEHEPHO1 AISITLHOCTI.

Jlanuii poeKT — Tepina s 3700yBadiB OCBITH CaMOCTiiiHA PO3pPaxyHKOBO-
KOHCTPYKTOpPChKa po0OTa, B SIKii BOHM MPAKTUYHO OCBOIOIOTH METOJH, MpaBuJa,
HOPMH TIPOEKTYBAaHHS €JIEMEHTIB MAIllMH, BUXOJSYM 13 3aIaHUX TEXHIYHUX YMOB
Ha TpoekTyBaHHs. Lle crpuse 3akpimieHH0, TOMTMOJIEHHIO 1 y3aralbHEeHHIO 3HAHbD,
OTPUMAHUX TMPHU 3araJjbHOIHKEHEPHIH TIATOTOBIII B CTiHaX BY3y, a TaKOX
3aCTOCYBaHHIO IIUX 3HAHBb JI0 KOMIUIEKCHOTO PO3B’S3aHHS 3a7a4 MPOEKTYBaHHS
neTanel 1 By3JiB MalluH.

Jlo ckJlagy KypcoBOTO MPOEKTY BXOJATh I'padiyHa YACTUHA 1 PO3PAXyHKOBO-
MOSICHIOBAJIbHA 3amucKa. PO3paxyHOK CyNpOBOIKY€EThCS €CKi3aMH Ta CXeMaMH.

P03paxyHKOBO-NIOSICHIOBAJIbHA 3amucKa O(QOpMISIETBCST BIiAMOBIAHO 10
BUMOT CTaHJapTiB. B 3amuciui nependayaeThCs BUKOHAHHS PO3PAaXyHKIB BY3IIIB
MpUBOJA 1 OKpPEMHUX JeTajneil, omuc OOIPYHTYBaHHS BHUOOPY PO3PAXYHKOBUX
dbopmyn, cxem, MarepialliB 1 JOMyCTUMUX HampyXeHb. Pe3ynbTaTu po3paxyHKIB
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Ipy HEOOXIAHOCTI 3aHOCATHCS B TaOdMIl. AHaNI3yIOTh, POOISATH BUCHOBKH 1
BUKOHYIOTb €CKI3H.

Po3paxyHKOBO-IOSICHIOBAJIbHA 3aITMCKA CKIIAIAE€THCSA 13 TAKUX PO3/LIIB!
Bubip enexkrpoasuryna

KinematuuHi 1 cHJIOB1 mapameTpu nepeaad

Po3paxyHok nepenay Ha MILHICTh

Po3paxynox BaiiB. [1ig01p NiAIMIMIHUKIB 1 IITMOHOK

3MalllyBaHHs 1 YII1IbHEHHS

BusHayeHHs OCHOBHHMX PO3MIPIB peayKTOpa

No Ok~ wbdhE

Po3paxyHOK 1 KOHCTpYIOBaHHS My(TH

I'padiuna yacTmHA KypcOBOrOo NPOEKTY CKIAAAETHCS 3 CKJIAAAIBbHOTO
KPECJIEHHsI peAyKTopa, BUKOHAHOTO B JIBOX MPOEKIsAX; podoye kpeciieHHd 2...4
HECTaHJAPTHUX JeTale peayKTopa; KpecleHHsI MOTOp-peAyKTopa Ha pami B IBOX
POCKITISIX.

CamocriiiHa podoTa

OgHUM 3 OCHOBHUX YHMHHHKIB 3a0C3IEYCHHS YCITIIIHOTO 3aCBOEHHS
MarepiajiB HaB4aJIbHO1 JUCIUILIIHU € CaMOCTiifHa poOOTa CTYACHTIB.

OCHOBHUMU BHJIaMH CaMOCTIHHOT poOOTH €:

1. BuB4yeHHs JIeKIIHHOTO MaTepiay.

2. BuBUEHHsI peKOMEHIOBAHOT JIITEpaTypH.

3. BuBueHHs TepMiHIB 1 OCHOBHHUX IMOHSTH 3 TEM HaBYAIbHOT JUCITUTLIIHH.

4. TlinrotoBKa J0 ayIUTOPHHUX 3aHSTh.

5. [lizroToBka A0 MOAYJIBHOTO Ta MIJCYMKOBOTO KOHTPOJIB 3 HaBYAILHOI

JIUCIIUIUIIHUA.
Po3nmoain yacy camocTiiiHOI podoTH
e KiabpkicTs roqun
5 /1'1 Bun podorn JI€eHHA 3aouHa
dpopma dpopma
1 | IlinroToBKa /10 ayIUTOPHUX 3aHSITh 10 4
2 | IlinroToBKa 10 KOHTPOJIBHUX 3aX0/IiB 15 16
3 [TinroToBKa MUTaHB, AKi HE POTIIAIAFOTHCS TIiT Yac 20 80
ayJIATOPHUX 3aHSITh
4 | KypcoBwuii mpoekt 90 90
Pa3zom 135 190
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6. Meroau HaBYaHHS, 32C00M AIArHOCTHKH pPe3y/abTaTiB HABYAHHA Ta
MeTO/IH iX 1eMOHCTPYBaHHS

MeTonu HaBuaHHS, SIKI BUKOPHCTOBYIOTHCS JJISI 3aCBOEHHS MPOrPAMHOTO
Marepianry Ta akTUBi3alli HABYaJIbHOTO POLECY:

- poboTa 3 JiTepaTyporo — OMpPAIfOBaHHS PI3HUX BUJIIB JKEPEN, CIPIMOBaHE
Ha (OpMYyBaHHS HOBHUX 3HaHb, iX 3aKpIMUICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta
peanizaiilo  KOHTPOJIbHO-KOPEKUIHHOTI  ¢GyHKUII B  ymoBax (OpMaIbHOI,
HedopMabHOI Ta 1H(HOPMAJIBHOI OCBITH;

- JIEKLis — YCHUM BUKJIAJ HABYAJIBLHOTO MaTepiaily, sSIKU XapaKTepHU3yeThCs
BEJIUKUM  O0CATOM, CKJQJHICTIO JIOTTYHMX TOOYJ0B, CKOHIIEHTPOBAHICTIO
PO3yMOBHUX 00pa3iB, IOBE/ICHD 1 y3arajlbHEHb;

- UTFOCTpYBaHHS — IMOKAa3 Ta CHPUHHATTS MPEIMETiB, MPOIECIB i SBHI Y iX
CUMBOJIbHOMY 300pa)k€HH1 3a JONOMOTOI IJIaKaTiB, KapT, MOPTPETIB,
dotorpadiii, cxem, penpoayKiliii, 3ByKO3aIKICIB TOIIIO;

- BIZICOMETOJI — BUKOPHUCTAHHS BigeoMaTtepiaiiB JJisg aKTHBi3aIlli HAO4YHO-
YyTTEBOTO CIpUMaHHs; 3a0e3nedye OUIbII JIErKe 1 MII[HE 3aCBO€HHS 3HaHb B iX
00pa3HO-TIOHATINHIN IIUTICHOCTI Ta EMOII1HIN 3a0apBIEHOCTI;

- nabopaTopHa poOOTa — BUBYEHHS B CIEIHIATBHUX YMOBaX SIBUI MPUPOIU
3a IONOMOT00 CHEIaIbHOTO 00JIaTHAHHS;

- IHCTpYKTaX — O3HAMOMJIEHHS 31 crHoco0aMu BHUKOHAHHSA 3aBJaHb,
IHCTpyMEHTaMH, MaTepialaMu, TEXHIKOW Oe3leku, IIoKa3 omepaiii Ta
opraizaiiiro po604oro MicIis;

- KOHTPOJIbHI TECTOBI POOOTH MPOTPaMOBAHOTO TUITY (MEpesiK 3amuTaHb 1
MO>KJIMB1 BapiaHTH BIIIOBIJICH).

7. ®opMH MOTOYHOI0 TA MiZICYMKOBOI0 KOHTPOJIIO

[ToToyHUT KOHTPOJIb TPOBOJAUTHCS HA MPAKTUYHUX 3aHATTIX Yy BUTISII
BUKOHAHHS KOHTPOJBbHHX poOiT. BiH mependadae OIiHIOBAaHHA TEOPETUYHOT
MIATOTOBKHA 3/00yBadiB BHUIOI OCBITH 13 BIAMOBIIHOTO MOAyJsA (y TOMY YHCIHI,
CaMOCTIMHO OMPaIbOBAHOTO MaTepiay) MiJl Yac poOOTH HA IPAKTUIHUX 3aHATTSX.

[TimcyMKoBa OITiHKA BKJIIOYA€E B c€OE OIIHKHU 3 TIOTOYHOTO KOHTPOJIIO 1 OIIHKHK
3aKJTFOYHOTO €K3aMeHy. Y KOKHOTO KOMIIOHEHTA CBOSI YaCTKa B 3arajbHiid CHCTEMI
OITIHOK. Y TIPOMDKHUX OIliIHKaX 3/100yBau OCBITH MOxe HaOpatu no 60 OGamis. Ilix
KOMITOHEHTOM TPOMDKHHX OIIIHOK PO3YMIIOTHCA OIIHIOBAHHS TEOPETHYHOI
MiATOTOBKH 37100yBaviB Mil 4ac BUKOHAHHS TECTYBaHb, 4 TAKOXK HAOYTUX HABHYOK
1] Yac BUKOHaHHS JlabopaTopHux poOiT. [InToMa Bara 3aKJIFOYHOTO €K3aMEHY B
3aranbHiil cucteMi omiHok — 40 OamiB. IIpaBo 37aBaTH 3aKIIOYHUN €K3aMEH
JAa€ThCs 37100yBaueBl OCBITH, SIKIM 3 ypaxyBaHHAM OalliB MPOMDKHHUX OLIHOK 1
MaKCHUMAJIbHOTO 0ally 3aKII0YHOTO €K3aMeHy HaOupae He MeHie 60 Oais.
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3apaxyBaHHS KpEOUTIB HAaBYAJIBHOIO KYpPCY MOMKJIMBO TUIBKH MICIS

JIOCSITHEHHS pe3yibTariB, 3amianoBaHux PITHJ[, mio BupaxkaeTrbcsi B OAHINA 3

IIO3UTUBHUX OI_[iHOK, H€p€ﬂ6aquHX YUHHHUM 3aKOHOJaBCTBOM.

MakcuMaJIbHA KIJIBKICTh 0aJ1iB

dopMa KOHTPOJIIO Jenna ¢popma

3aouna popma

3axuct 1abopaTOpHUX POOIT 3x10 6axiB = 30 6aniB

3x10 6auiB = 30 6aniB

[ToTo4yHMI MOJYJIBHUX KOHTPOJIb

3x10 6aniB = 30 6aniB —
KonTtpoasna pobota -

30 Ganis

Bceboro 60 60

8. Kpurepii ouiHIOBaHHS pe3y/ibTAaTIB HABYaHHA

8.1. OuinoBanHs 3HaHb npu BukoHaHHi [IMK nist 3100yBayiB 1eHHol popmu

HABYAaHHA | KOHTPOJIBHOI po00TH — 3204HOI (hopMu

KpuTepii oriHroBaHHs bamn
. C L. . .. 10

Po6oTa BUKOHaHa y BCTAHOBJICHUH TEPMiHI 1 MICTHTh ITOBHI BiJIIOBITI (30)
PoGoTta BHMKOHAaHA BYAacHO, ajié MICTUTHh HEIMOBHI BiANOBiAI ab0 mOMyIIEeHI MesKi 7...9
HETOYHOCTI (20...29)
PoGoTta BuKOHaHa BYacHO, aji¢ MICTUTh HEMOBHI BIAMOBIAI 1 JOMYIIEHI OKpeMi 4..6
MTOMHUJIKH (10...19)
PoGoTa BUKOHaHa 3 IOPYIICHHSIM BCTAaHOBJICHHX CTPOKIB MICTHThH HEIIOBHI BIAMOBI], 1.3
JOMYIIEH] CYTTEB] MOMHIIKH (1...9)
KonTtponbHa poboTa He 3/1aHa BUacHO, a00 MICTHTh HE3aJ0BUIbHI BIAMOBIII 0

8.2. KoHTpOJb TAa OLIiHIOBAHHSI 3HAHD 32 BUKOHAHHS JIA00PATOPHUX POOIT

Kpurepii ouiHioBaHHs

Bbamu

PoGoTa BuUkoHaHa y BCTAaHOBJICHHH TepMiH. BukoHaHa caMOCTIHHO, YITKO
chopMynbOBaHi 1111 Ta 3aBJaHHS. 3aCTOCOBYBAIIUCS KOPEKTHI METOAN 0OpOOKH
OTPUMAaHUX PE3yJIbTaTiB. Y BUCHOBKAX MPOBE/ICHA KOPEKTHA IHTEpIIpETaIis
pE3yNbTaTIB.

10

Po6GoTa BukoHaHa y BCTaHOBJIEHUH TepMiH. 3100yBay OCBITH BUKOHYE JJaOOPaTOPHY
poOOTY 3rifHO 3 IHCTPYKIII€IO, 1HOI MICJIS KOHCYNAbTAIlll BUKJIa1a4ya; OTHCYE
CIIOCTEPEKEHHSI; B IIJIOMY IPAaBUJIBHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.

8...9

Po6GoTa BUKOHaHA 3 HOPYIIEHHSIM BCTAHOBJIEHUX TePMiHIB. 3100yBay OCBITH
BUKOHYE J1JaOOPaTOpHY pOOOTY 3T1THO 3 IHCTPYKIIi€t0, 1HOII MICHIsI KOHCYNbTAIii
BHKJIa/1a4a; OTIMCYE CIIOCTEPEKEHHS; CKJIQJA€ 3BIT, 1110 MICTUTh HETOYHOCTI y
BHCHOBKAX Ta MOMMJIKH.

6..7

Po6oTa BUKOHaHA 3 HOPYIIEHHSM BCTAaHOBJIEHUX TePMiHIB. 3100yBay OCBITH
BUKOHYE J1JaOOPaTOPHY 3T1IHO 3 IHCTPYKIII€I0; CKIIaA€HUH 3BIT MICTUTh HETOYHOCTI1 y
BHCHOBKAX Ta MOMMJIKH.

Po6oTa BUKOHaHa 3 HOPYIIEHHSIM BCTaHOBJIEHUX TEPMiHIB. 3100yBay OCBITH
BUKOHY€E JTa0OpaTOpHY I KePIBHULITBOM BUKJIa/1auya; CKJIAJJEHUN 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMMJIIKH.

1.3

Po6oTa He BUKOHYBajacs
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8.3. KoHTpoJb T2 OLIHIOBAHHSA 3HAHDb 32 BUKOHAHHS KYPCOBOI'0 MPOEKTY

IHosicHIOBaJIbHA
3aMmuCcKa

LnrocrpaTuBHa

3axucr podotu Cyma
YaCTHHA

o 40

1o 20 1o 40 100

ITapamerpu
OLIIHIOBAHHSA

KiabkicTh
oaJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 IIKAJIOI0

TloscHroBanbHA
3aIKnCcKa

40

3MICT TMPOEKTY BINNOBiTaE OOpaHiii TeMi; HASBHICTh YITKO
chopMynboBaHOT MpOOJIEMH; aNeKBATHICTE  (HOPMYITFOBAHHS
00’ekTa, mMpeaMera, METH Ta 3aJay JOCIIDKCHHS; BU3HAYEHHS
CTYIIEHIO PO3POOJICHOCTI TPOOJIEeMHU JOCTIDKCHHS; HasSBHICTh
NOCWJIaHb HAa BUKOPHCTaHy JiTepaTypy Ta BIANOBIJHICTb
ohopMIIeHHsI poOOTH CTaHJAPTY; aJACKBATHICTH OOpAaHUX METO/IIB
NpeAMETy JOCHIDKEHHS, TpPaMOTHE BHUKOPHUCTAHHS METO/IIB
(mpouieypa, 00po0OKa, IHTepIpeTanis pe3ynbTaTiB);
BUKOPHCTAHHS METO/TIB MaTeMaTHYHOT CTaTHCTHKH,
BIAMMOBIAHICT, BHCHOBKIB M€ETI Ta 3aBJaHHSIM JOCIIIKEHHS.
[IpoekT BHKOHYBAaBCS CHCTEMaTHYHO Ta BYAcHO IIOJlaHA Ha
MepeBipKy HAYKOBOMY KEPIBHMKY Yy BIAMOBITHOCTI 13 IUIAHOM
BHUKOHAHHS KypcoBOi poOOTH.

35

3MICT IPOEKTY BIANOBIAE 0OpaHiil TeMi; aje Mae MOBEPXHEBUI
aHaji3, MaTepiaJl BUKJIQJICHO HEMOCTIJOBHO Ta HEOOIPYHTOBAHO.
[TpoexT BUKOHYBaBCSl HE CHCTEMAaTUYHO Ta MOJAAHUN Ha MEPEBIPKY
HAyKOBOMY KEpIBHHUKY 3 TMOpPYLIEHHSM IUIaHy Ta BUKOHAHHS
KypCcOBOi poOOTH.

30

[IpoexT odopmieHna 3a BUMOTamu, sIKI TpPEI SIBISIIOTHCA 0
KypCOBUX pOOIT, ajge Ma€e HEIOCTaTHhO KPUTHYHHHN aHaIi3,
Marepiajl BUKJIAJICHO HETOCI1JIOBHO Ta HEOOTPYHTOBAHO.

OcCHOBHI Te3u POOOTH PO3KPHUTI, aje HEAOCTAaTHHO OOIPYHTOBAHI,
HEYITKO c(HOPMYILOBAHO BUCHOBKH, IPOTIO3UIIIT 1 pEKOMEHIaITii

20

3m00yBay OCBITH BIATBOPIOE 3HAYHY YACTHHY TEOPETHYHOTO
Marepiary, BUSBIISE 3HAHHS 1 PO3YMIHHS OCHOBHHUX ITOJIOKEHb 1
JMIIe 3a JOTIOMOTOK BHKIIAJada MOYKE BHITPABIISITH TTOMHMIIKH,
cepeJl IKUX € 3HaYHA KUIbKICTh CYTTEBHX.

10

[Ipo€exT HE HOCHTD JOCIHITHUIILKOTO XapaKTepy, HE Mae aHali3y i
HE BIJMOBiIa€ BUMOTaM, sKi IIpe1’ IBISIOTHCS 10 KypCOBUX POOIT.
Y po60oTi HeMae BHUCHOBKIB a00 BOHHM HOCSATH JICKJIApATUBHHI
Xapakrep.

InrocTparuBHa
4acTUHA

20

[IpesenTariss nobpe opraHi3oBaHa, JOTOBIAL CYMPOBOKYETHCS
UTIOCTPaTUBHUMHU MaTepiajJamu, MaTepiaiu uTrocTparii
MIATOTOBIIEH] BIATIOBITHO 10 BUMOT III0 BUCYBalOThCS.

15

[Ipe3enranis n1oOpe opraHi3oBaHa, JOMOBLIb CYNPOBOIKYETHCS
UIIOCTPaTUBHUMM ~ MaTepiajlaMM, Ha sKi He 3aBXAd JIaHO
NOCUJIaHHS y JIOMOBIi/II a0 UIIOCTpaTUBHI MaTepiaiu oopMIeHi 3
HE3HAUYHUMHU 3ayBaKEHHIMH.

10

ImocTpaTBHI  Martepiald  HU3bKOi AKOCTI, B oOprasizamii
Ipe3eHTallii COCTEPIracThCsl HEBIIEBHEHICTb.

[mrocTpaTHBHI MaTepialii HU3bKOT AKOCTI, B IOMOB1JII HEMAE
NOCHJIaHb Ha UTIOCTPATUBHI MaTepiaj.
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JlomoBiap JIoriyHO MOOYA0BaHa, 3100yBa4 OCBITH YIiTKO Ta CTHUCIIO
BUKIIAJ]a€ OCHOBHI pPE3yIbTaTH JOCIIDKCHHS, TOKa3ye TIIMOOKI
3HAHHS 3 MMUTaHb TEMH, OMEPYE TAHUMHU JOCIIKECHHS, BHOCUTH
OPOMO3UIlT MO TeMi MOCHTIPKCHHS, IIiJi Yac JOMOBiNI BMIJIO
BUKOPUCTOBYE IMPE3CHTAILII0, BIEBHEHO 1 JOKJIAIHO BIINOBIIA€ HA
ITOCTAaBJICHI 3aITUTaHH.

40

3m00yBa4 OCBITH CIPOMOYHHM YITKO Ta CTHCIO BHUKJIACTH
OCHOBHI Pe3yJbTaTH JOCHIIPKCHHS, A€ MPaBUJIbHI BIAMOBIAI HA
BCi 3aITUTaHHS, aJIe HE 3aBXKIU YIICBHCHHUI B apryMEHTAIlil, Y1 He
3aB)KJIM KOPEKTHO 11 hopmyiTroe.

35

3m00yBa4 OCBITH CIPOMOYKHHI YITKO Ta CTHUCIO BHKJIACTH
OCHOBHI pe3yJbTaTH JOCHIIKEHHS, HAJIEXKHO OOIPYHTOBYE
MOJIOKEHHS pO0OTH, aje JNOIMyCKae HETOYHOCTI y BIAMOBIASX Ha
3alMTaHHSL.

30

3n100yBady OCBITH CHPOMOKHHUM YITKO Ta CTHCIO BHKJIACTH
OCHOBHI pe3yJIbTaTU JIOCHIIDKEHHsSI aje JIOMyCKae CYTTEBI
HETOYHOCTI Yy BIAMOBIIAX HA 3alWTaHHS, HE 3aBXKIU HAJICKHO
OOTPYHTOBYE TIOJIOKEHHS POOOTH.

3axuct poboTn 25

3m00yBad OCBITH HEBMOPSIKOBAHO BUKJIAJA€ OCHOBHI pe3yabTaTH
20 JIOCIIDKEHHS, HaMaraerbcsd JaTH BIOIOBIA> Ha IIOCTaBJCHI
3aMTaHHA 1 pOOUTH CIIPOOH apryMEHTYBATH MOJIOKEHHS POOOTH.

3m00yBad OCBITH HEBMOPSIKOBAHO BUKIIAAE OCHOBHI PE3yJIbTAaTH
NOCHIPKEHHsT pOOUTh CHpoOHM apryMEeHTYBaTH  IOJIOJKEHHS

15 po0OTH, Ha/la€ HETIOBHI, TOBEPXOBI, HEOOIPYHTOBAHI BIAMOBIII Ha
MOCTABJIEHI MUTAHHS.
3m00yBauy OCBITH JAEMOHCTPYE 3aJ0BUIbHI 3HAaHHA 3 TEMH
10 IOCIIDKEHHS, ajle He MOKE BIIEBHEHO W YITKO BIiJIOBICTH Ha

JIOJIaTKOBI 3alMTaHHS WICHIB KOMICii, Ta HAJIEKHO OOTPYHTYBATH
MOJIOKEHHS POOOTH.

3100yBa4 OCBITH HEBIOPSIKOBAHO BUKJIAIA€ OCHOBHI PE3yJIbTaTH
5 JOCIIJDKEHHS, HE CIPOMOKHUU JaTH BIANOBIAb Ha 3allUTaHHS,
BIZICTOIOBATH CBOIO MO3HIIIIO.

8.3. Kpurepii ouiHIOBaHHSI NMPOrpaMHUX Pe3yJbTATIB HABYAHHSA 3100yBaviB
OCBITH M/l 4YaC eK3aMeHy

30...40 6axiB craBUTHCS 37M00yBady, SKWAWA JIEMOHCTPYE TMOBHI 1 TIMOOKI
3HAHHS HaBYAJBHOTO MaTepially, TOCTOBIPHHUIA PiBEHb PO3BUTKY YMiHb 1 HABUYOK,
nmpaBwiIbHE W OO0TpyHTOBaHE (HOPMYIIOBAHHS NPAKTUYHUX BHUCHOBKIB, yMIiHHS
npuiiMaTH HEOOXiMHI PIICHHS B HECTAHIAPTHUX CUTYAIlisX, BUTbHE BOJOJIHHS
HAyKOBUMH T€PMiHAMU, BUCOKY KOMYHIKATUBHY KYIbTYpPY;

20...29 6aniB craBuTHCS 3700yBavy, SIKUW BHSIBIISIE JCIIO OOMEXKEHI 3HAHHS
HaBUYaJIbHOT'O MaTepianty, JTOMyCKae OKpPEeM1 HECYTTEBI MOMUIIKU Ta HETOYHOCTI,

10...19 6anm craBUTHCS 37100yBady, KM 3aCBOIB OCHOBHUM HaBYAIBHUUN

Matepiana, BOJIOJIE HEOOXIIHMMH YMIHHAMH Ta HaBUYKaMHU JJIsI BUPINICHHS
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CTaHJAPTHUX 3aBIaHb, MPOTE, MPU IbOMY JAOMYCKA€ HETOYHOCTI, HE BHSIBIISIE
CaMOCTIMHOCTI CY>)KE€Hb, IEMOHCTPYE HEAOJIIKH KOMYHIKATUBHO1 KYyJIbTYPH;

0...9 6ajaiB cTaBUTHCS 3100yBavy, IKUW HE BOJIOAIE HEOOXITHUMU
3HAHHSIMH, YMIHHSIMH, HABUYKaMU, HAYKOBUMU TEPMiHAMU, IEMOHCTPY€E HU3bKUN

piBEHb KOMYHIKaTUBHOT KYJIBTYPH.

9. IncTpyMeHTH, 00JIa/ITHAHHSA Ta MPorpamMHe 3a0e3neYeHHs, BUKOPUCTAHHS
SIKUX Mepeadavyac HaBYAJIbHA TUCIUILIIHA

MertoauuHe 3a0e3nedyeHHs] HaBYAJIbHOI JUCHUILUTIHM «JleTam MammHy

BKJIIOUAE:

— KOHCIICKT JIEKIIIM Ha anepoBOMY HOCIIO;

— KOHCIICKT JICKIIIM Ha €JICKTPOHHOMY HOCIIO;

— KOMIUIEKT TUIaKaTiB;

— METOAWYHI BKa31BKH JIJI1 BAKOHAHHS IPAKTUYHUX POOIT;

— METOJIWYHI BKa31BKH /11 BUKOHAHHS J1a00paTOpHUX pOOIiT;

— METOAWYHI BKa31BKH JJI1 BAKOHAHHS KYPCOBOTO MPOEKTY;

—  MojeN peayKTOpiB, OKpeMi JIeTasll MaIlliH, 3pa3Ky MiITUITHUKIB.

10. PexomeHnmpoBaHi qxepesia ingopmamii

OcHoBHa JiiTepaTypa
1. Crpenen B. B. Jlerani MamvH 1 OCHOBH KOHCTPYIOBAHHS : KOHCTICKT JISKITiH

/ B. B. Ctpenen. — Cymu : Cymchkuii nep>xaBHuit yniepcuret, 2022. — 150 c.

2. Xomuk H. 1. leram mamun: kypce aekuiit / H. I. Xomuk, A. 1. oGy, O.
I1. Lponsb. — Tepronines: OII [Mansuuns B. A., 2016. — 160 c.

3. Tatimamaka A. B. Jerami mamumu. OcHOBH Teopii Ta pO3paxyHKIB
HaBYAJIBHUM TOCIOHWK I CTYACHTIB MAIIMHOOYIIBHUX CIICI[laJbHOCTEH YCIX
¢opm HaBuanHus / A. B. lNaitmamaxa. — Xapkis : HTY «XTIll», 2020. — 275 c.

4. ITaBnumie B. T. OcHOBU KOHCTPYIOBaHHS Ta PO3PaxyHOK JAeTaell MalluH:
[Migpyunnk / B. T. IlaBmume. — JIBiB: Adima, 2003. — 560 c.

5. Kapmayx C. TI'. [lerami w™ammuH, Teopiss MeEXaHI3MIB 1 OCHOBU
B3aemosaminHocTi: Kpamartopesk : JI/IMA, 2020. — 100 c.

JonomixkHa JiTtepatypa
6. IlIBa6’rok B. I. Omip matpieanis: [linpyunuk / B. 1. [IIBa6’rox. — K.:
3nanns, 2016. — 400 c.
7. Tlactymenko C. I. KypcoBe mnpoektyBaHHs aetaneit mammun / C. L
[Mactymenko, O. B. I'ogpamminr, B. ®. fApomenko. — K. : Arpapna ocsira, 2003.

—291 c.
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