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BCTYII

AHOTaNIisA
JlucuuiuiiHa HAJISXKHUTh 10 IUKITY MPpodheciiiHO-OpIEHTOBAHUX 00O0B’I3KOBUX
OCBITHBO-TIpOeciitHoi Tporpamu. BoHa nmoB’si3aHa 3 BUBYEHHSIM OCHOBHUX MPUH-
IIUITIB OpraHizarii Ta JOCIIDKEHHS poOOYHX ITUKIIIB CYYaCHUX JIBUTYHIB BHYTPIIII-
HborO 3ropsuHs ([IB3), Bu3sHaueHHs ocHOBHUX moka3HUKIB JIB3 Ta HampsMmkiB ix
BJIOCKOHAJICHHSI, XapaKTepucTUKu podoTu JB3.
JlucrurutiHa BUCBITIIIOE OCOOJIMBOCTI OpraHi3arii poOoYux MpoIeciB cydac-
Hux JIB3, 110 npauoTh OpHU pi3HUX CrOco0ax 3amalloBaHHAM Ta CyMILIOYTBO-
pennsi. Hagaerbes mouarts xapaktepuctuk JIB3, 110 BU3HAYal0Th 3aTHICTH JIBU-
I'yHa IpaIffoBaTy B IEBHOMY Jlialia30H1 po0o4nX pexuMiB. Takox po3risiHyTI OCo-
OJIMBOCTI XapaKTEPUCTUK THUIIOBHX CIHOXKMBadiB moTykHocTi JIB3 Ta cmocobu ix
PO3PaxyHKOBOI'O CUHTE3Y.

Kuro4uoBi ciioBa: poOounii UKL, MOKa3HUKH POOOTH, PEKUM POOOTH, XapaKTepH-
CTUKH, CyMIIIOYTBOPEHHS, 3TOPSHHS.

Abstract

The discipline belongs to the cycle of professionally oriented compulsory
educational and professional programs. It is related to the study of the basic princi-
ples of organization and study of the work cycles of modern internal combustion
engines (ICE), determination of the main indicators of ICE and directions for their
improvement, characteristics of ICE operation.

The discipline highlights the features of the organization of work processes
of modern ICE operating with different methods of ignition and mixture formation.
The concept of ICE characteristics is given, which determine the ability of the en-
gine to operate in a certain range of operating conditions. The features of the char-
acteristics of typical ICE power consumers and methods of their calculated synthe-
sis are also considered.

Keywords: operating cycle, performance indicators, operating mode, characteris-
tics, mixing, combustion.



1. Onuc HABYAJBLHOI JMCIUILTIHA

HaiimenyBaHHs
NOKa3HMKIB

I"any3b 3HaHbD,
CHenl1agbHICTh
(ocBiTHS mporpama),
OCBITHIH piBEHb

XapaKTepUCTUKA HAB-
YaJIbHOT JUCLUATUIIHA

JICHHA 3a04YHa
dbopma dbopma
HaBYAHHS HaBYAHHSI

KinbkicTs kpeauTiB — 9

I'any3b 3HaHB

O00B’s13K0Ba

Monviis — 3 . . Pik miaroroBku:
Y 14 EnexrpruuHa 1HXEHEPIs
3MICTOBUX MOAYJIIB — 4 3-i 3-i
Enexrponnuii anpec CnemnianpHICTB Cemectp
PITH/ z z
Ha caiiTi YHiBe 5, 6-1 5, 6-
pcUteTy 142 Enepretnune

MaIUHOOY 1yBaHHS Jlekii

[nauBinyanbHe HAYKOBO- 30 rop. 20 ro.

JIOCIIIJTHE 3aBJaHHS —
KYPCOBHU IPOEKT

3arajgpHa KUTBKICTH
roguH — 270

OcBiTHs nporpama

JIBUTYHH BHYTPIITHBOTO
3TOPSHHSA

[IpakTryHi, ceMiHAPCHKI

30 ron. 20 ron.

JlabopaTopHi

30 ron. 20 ron.

TwxHEBUX TOOUH UIA
JEeHHOT (POpMU HABUAH-
HSL:

ayIUTOPHUX — 3;

CaMOCTIIHO1 poOOoTH
CTyJeHTa — 6;

OcBiTHiii piBEHb:

nepuuu
(0akanaBpcbKUi)

Camocriitna podota

90 ron. 120 ron.

[HauBiyanbHI 3aBIAHHS:
90 ron.

Bua koHTpoOIII0: 32K, eK-
3aME€H, KyPCOBUM MPOEKT

dopMa KOHTPOJIIO:
KOMOiHOBaHa




2. MeTa BUBYEHHSA HABYAJLHOI AUCIHHUILIIHA

Mertoro BuBUEHHS HaBuanbHOi nucuumutinu «TEOPIA J[BUT'VYHIB BHYT-
PIIIIHBOI'O 3I'OPAIHHA» € popMyBaHHS y CTYJI€HTIB BIAMOBIAHO A0 OCBITHBO-
npodeciifHOl MporpamMu TakKuX KOMIIETEHTHOCTEH:
IK 1. 3gaTHicTh po3B’A3yBaTH CKJIAJHI CIeliali30BaHi 3a/1a4i 1 IpakTU4HI poOOTH
y rajy3i eHepreTHYHOro MamrMHOOYIyBaHHs ab0 y MpoIleci HaBYaHHsI, 110 Mepe-
0audae 3acTocyBaHHS TEOPii TEIUIOMAacOOOMIHY, TEXHIYHOI TEPMOJAMHAMIKH, T1pO-
ra3ofMHaMiku, TpaHchopMmalii (mepeTBOpEeHHs) eHeprii, TeXHIYHOI MEXaHIKU Ta
METO/I1B BIAMOBIIHUX HAYK 1 XapaKTePU3YEThCA KOMIUIEKCHICTIO Ta HEBU3HAUYEHIC-
TIO YMOB.
3K 4. 3HaHHs Ta po3yMiHHS MIPEAMETHOI 00JIacTi Ta pO3yMiHHS TTPoQeciHHOT Tis-
JBHOCTI.
@K 1. 3gaTHICTH MPOJAEMOHCTPYBATH CUCTEMATUYHE PO3YMIHHS KIIFOUOBHX ACTICK-
TIB Ta KOHIICTIII1 PO3BUTKY rajy3l EHEPreTUYHOTO MAIIMHOOY TyBaHHSI.
@K 2. 3gaTHICTH 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS JJI1 BU3HA4YECHHs, (pop-
MYJIFOBaHHS 1 BUPILIEHHS 1H)KEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSIM METO[IB €JIEKT-
PUYHOI 1HXKEHEpIi.
@K 7. 3paTHicTh OpaTH yyacTh y poOoTax 3 po3poOKH 1 BIPOBAKEHHS TEIJIOTEX-
HOJIOTIYHHUX TIPOIIECIB Y XO1 MIATOTOBKM BUPOOHMIITBA HOBOI MPOJYKIIii, IepeBi-
PATH SIKICTh MOHTQ)XXY M HaJlaroJKEHHS MpU BUMPOOYBAHHSIX 1 3724l B €KCIUTyaTa-
I[IF0 HOBUX CHEPTETUYHUX 00’ EKTIB Ta CUCTEM.
®K 10. 3naTHicTh 3a0e3me4yBaTH MOJCIIOBAHHS 00’ €KTIB 1 MPOLIECIB 3 BUKOPHUC-
TaHHSAM CTaHIAAPTHHUX 1 CHELIAJbHUX IMAKETIB IPOrpaM Ta 3aco0iB aBTOMAaTH3aLli
IH)KEHEePHUX PO3paxyHKiB, MPOBOJUTH €KCTIIEPUMEHTH 3a 33JaHUMH METOJIUKAMHU 3
00poOKOI0 i1 aHaIII30M pe3yJIbTaTiB.
@K 11. 3gaTHICT, BUKOPUCTOBYBATH CTAHAAPTHI METOJUKHU TUIAHYBAaHHS EKCIIe-
PUMEHTAIBHUX JOCIIKEHb, 31MCHIOBATU 00pOOKY Ta y3arajJbHEHHS PE3yJIbTaTiB
€KCIIEPUMEHTY.
®K 13. 3naTHICTh BU3HAYATH MOKJIUBICTH 1 JOLUIBHICTh 3aCTOCYBAaH-HS allbTep-
HATUBHUX TIQJINB.

3. IlepexymoBH /i1 BUBYEHHS IUCHHUILTIHH
[TepemymoBaMu /1Jisi BUBUCHHSI TUCITUILIIHUA € BUBYCHHS TUCHMILTIH: Buiia
marematuka (I, I1, III), ®i3uka (I, IT), Texniuna repmoauHamika, TermmoMacoo0-
MiH.

4. OuikyBaHi pe3y1bTaTH HABYaHHA
BuBueHHsI HaBUaNIbHOI TUCIUIUIIHU niependayae popMyBaHHS Ta PO3BUTOK Y

CTYJICHTIB TAKUX PE3YJIbTaTIB HABUAHHS:
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ITPH 1. 3nanss 1 po3yMiHHS MaTeMaTuKH, (i3UKH, TEINIOMAcCOOOMIHY, TEXHIYHOT
TEPMOJIMHAMIKHM, T1IpOra3oJuHaMiKi, TpaHchopmanii (IepeTBOPEHHs) EHeprii,
TEXHIYHOI MEXaHIKM, KOHCTPYKUIMHMX MarepiajiB, CHCTEM aBTOMAaTHU30BAHOIO
POEKTYBAHHS €HEPreTUYHUX MAIIMH Ha PiBHI, HEOOXITHOMY JUJISl IOCSATHEHHS pe-
3yJIbTAaTiB OCBITHBOI MPOTPaMHU.

ITPH 2. 3nanHs 1 po3yMiHHA 1H)KCHEPHUX HAyK HA PiBHI, HEOOX1THOMY JJISl JOCST-
HEHHS 1HIIIUX PE3yJIbTAaTiB OCBITHROI MPOrpaMu, B TOMY YMCJI1 TIEeBHA 0013HAHICTH B
OCTaHHIX JOCSTHEHHSX.

ITPH 3. Po3yMiHHA MIMPOKOr0 MIKAMCIHUIUIIHAPHOIO KOHTEKCTY CIIELIaJIbHOCTI
142 EnepretTudde ManimHoOy TyBaHHS.

ITPH 10. IlnanyBaty 1 BUKOHYBaTH €KCIIEPUMEHTAIbHI JOCIIKEHHS 3a JI0IIOMO-
IOl IHCTPYMEHTAJIBHUX 3aC001B (BUMIPIOBAJIbHUX MPUJIAJIIB), OLIIHIOBATH MTOXUOKU
MIPOBEICHHSI IOCITIIKeHb, POOUTH BUCHOBKH.

ITPH 11. Po3ymiHHS 3aCTOCOBYBaHUX METOJWK MPOEKTYBAaHHS 1 JOCII JUKEHb Y
chepi eHepreTUYHOro MaMHOOYIyBaHHSI, a TAKOX X OOMEKEHb.

ITPH 12. 3acTocoByBaTH NpakTU4YHI HABHYKM BHUPILIEHHS 3aBJaHb, L0 Iepeada-
YaloTh peani3aliio 1HKEeHEPHUX POEKTIB 1 IPOBEIECHHS TOCII1IKEHb.

ITPH 22. PexomMeHayBaTH /10 3aCTOCYBaHHS y JABUTYHAaX BHYTPIIIHBOIO 3TOPSHHS
aIbTEpHATHBHI NaJKBa, BPaXOBYBATHU ACIEKTH MPO HACIIJIKH 3aCTOCYBaHHS LUX
NaJIWUB JJI1 HaBKOJIMIIHBOTO CEPEIOBMILA, CYCIILCTBA, 3/10pPOB'A, OE3MEKH 1 eKO-
HOMIKHU.

5. IIporpama HaBYaJIbHOI JUCUMILIIHA

Moayab 1. TeopetnyHi 0OCHOBH pOOOTH ABUTYHIB BHYTPIITHBOTO 3rOPSHHS
3micToBuii Moayab 1. 3aransHi BimomocTi npo J[B3.

Tema Nel. /IB3 six mxepeno eneprii. Ictopis BuHukHeHHs Ta po3BUTKy IB3. ([1],
cTop. 56-66; [2], ctop. 9-14; [3], cTop. 11-14; [5], cTop. 8-27).

Tema Ne2. Cxemu pobotu yotupuraktHux [IB3. ([2], ctop. 14-18; [5], cTop. 65-
74).

Tema No3. Cxemu po6otu nBotaktHux JIB3. ([2], cTop. 18-24; [5], cTop. 57-64).
Tema Ne4. CriocoOu CyMiIoyTBOpEHHsI YOTUPUTAKTHUX Ta aBoTakTHuX JIB3. ([1],
crop. 328-336, crop. 370-374; [3], cTop. 65-74).

Tema NoS. ITanuea qyist /IB3: HagToBI Ta anbrepHaTuBHI. OCHOBHI XapaKTEpUCTH-
Ku Ta BiaacTuBocTi. ([1], ctop. 68-94; [3], ctop. 27-31).

3micToBuit MoayJb 2. [neanbHi TepmoauHamiyHi nukiau J[B3.

Tema Nel. Tepmonunamiuni ocHoBU poOouux mukiaiB JAB3. ([1], crop. 15-22; [2],
crop. 25-29; [3], ctop. 17-26; [4], cTop. 15-23).



Tema No2. JlociiJipKeHHs Ta onTUMI3aIisd TePMOJIMHAMIYHUX IUKIIB. ([1], cTop. 22-
27; [2], cTop. 30-32; [4], cTop. 23-29).

Tema Ne3. 3B'I30k MK 17]€albHUMU TEPMOAMHAMIYHUMU IUKJIAMU Ta peajbHUM
nukioM JIB3. ([1], ctop. 27-55).

Moayab 2. TeopeTruHi OCHOBU PO3PAaXyHKY MapameTpiB poOOTH JIBUTYHIB BHYT-
PIITHBOTO 3TOPSHHS

3micToBuii MmoayJsb 3. Po3paxyHok peanbHoro nukiy JIB3.

Tema Nel. OcHOBHI mpUNYILIEHHS Ta cUcTeMa po3paxyHkoBoro uukiy [IB3. ([4],
cTop. 37-43).

Tema No2. Po3paxyHOK mpolieciB HAllOBHEHHs Ta CTUCHEHHS. ([2], cTop. 114-122;
[3], cTop. 49-64; [4], cTop. 43-49).

Tema Ne3. Po3paxyHOK mpolieciB 3ropsiHHsI, pO3IIUPEeHHs Ta BUITYCcKYy. ([2], cTop.
122-138; [3], crop. 106-121; [4], cTop. 49-73).

Tema Ne4. InpuxatopHi Ta edeKTHUBHI MOKa3HUKU pobodoro mukiy. ([1], crop.
410-423; [2], crop. 139-147).

3MmicToBHii MOAyIb 4. XapaKTepUCTUKH Ta pexxumu podotu /B3

Tema Nel. Knacudikauis xapaktepucTuk Ta pexxkumiB poootu IB3. ([2], cTop.
190-192, cTop. 208-209; [3], cTop. 158-160; [6], cTop. 55-57).

Tema Ne2. OcobGmmBocTi popmyBaHHs IMBUAKICHUX xapaktepuctuk JIB3. ([1],
crop. 437-443; [3], cTop. 160-179; [6], cTop. 65-70).

Tema Ne3. OcobnuBocTti hopmyBaHHS TBUHTOBOI Xapakrepuctuku [IB3. ([2], cTop.
205-207; [6], cTop. 62-65).

Tema Ned4. OcobnuBocTi (hopMyBaHHSI HABaHTaXXyBaJIbHUX XapakTepucTuk J1B3.
([2], cTop. 203-205; [3], cTop. 179-186).

Moayasb 3. Po3paxyHok poO04YOTO IUKITY JBUTYHA (KYPCOBUM MPOEKT).



TeMaTHYHHI IJIAH HABYAJBLHOI JUCIUILIIHHA

KinekicTs roanu

JieHHa gopma 3aouna popma
Ha3Bu 3MiCTOBHX MOJyIIIB 1 TEM ° y TOMy 4HCIIi ° y TOMY 4uci
2 6 3 5
o | ek np na c.p. o | ek p na c.p.
1 2 3 4 5 7 8 9 10 11 12
Monayab 1 TeopeTruHi OCHOBH POOOTH JBUTYHIB BHYTPIIIIHBOTO 3TOPSIHHS
3micToBuii MoayJsb 1. 3aranpHi BimomocTi po JIB3
Egvéa Nel. IB3 sk mxepeno eHeprii. [cTopisi BAHUKHEHHS Ta PO3BUTKY 1 1 1 5 4 11 0.5 0.5 ) ]
Tema Ne2. Cxemu pobotn yotuputaktaux J1B3. 16 2 2 5 7 15 1 1 2 11
Tema Ne3. Cxemu pobotu nBotaktHux /IB3. 15 2 2 5 6 15 1 1 2 11
;%Néa Ne4. CriocoOu cyMioyTBOPEHHS! YOTUPUTAKTHUX Ta JBOTAKTHUX 9 ) ) i 5 10 1 1 i ]
Tema NeS. [lanusa ns Z[BB: Ha(TOBI Ta anbTepHaTUBHI. OCHOBHI Xapak- 9 2 2 ) 5 9 0.5 0.5 ) ]
TEPUCTUKH Ta BJIACTHBOCTI.
Pa3zom 3a smicmosum mooynem 1 60 9 9 15 27 60 4 4 6 46
3micToBuii Moay.ab 2. IneanbHi TepMoanHamiuni mmkiu JIB3.
Tema Nel. TepmoauHamivHi OCHOBH poOounx nukiis JIB3. 10 2 2 - 6 10 1 1 - 8
Tema No2. JlocnipkeHHs Ta ONTUMI3aIlisS TEPMOIMHAMIYHUX ITHKITIB. 10 2 2 - 6 10 0,5 0,5 - 9
Tema Ne3. 3B's130k MiX i7iealbHUMU TEPMOJAMHAMIYHUMH IIUKJIAMHU Ta pea- 10 ) ) i 6 10 0.5 0.5 i 9
JbHUM TtuKioM JIB3.
Paszom 3a smicmosum mooynem 2 30 6 6 - 18 30 2 2 - 26
Ycvozo 200un 920 15 15 15 45 90 6 6 6 72
MoayJab 2 TeopeTHuHi OCHOBH PO3PAaXYHKY IapaMeTpiB poOOTH JIBUT'YHIB BHYTPIIIHBOTO 3TOPSIHHS
3micToBuii MoayJib 3. Po3paxyHok peasibHOro nukiy /B3
Tema Nel. OcHOBHI IPUITYIIIEHHS Ta CUCTEMa PIBHSIHD PO3PaxXyHKOBOTO 9 > ) ) 5 3 1 1 ) 6

uukiy JIB3.




Tema Ne2. Po3paxyHOK MpoIieciB HAIOBHEHHS Ta CTUCHEHHSI. 9 2 2 - 5 10 2 2 - 6
Tema Ne3. Po3paxyHOK mpoIieciB 3ropsiHHs, PO3MIMPEHHS Ta BUITYCKY. 9 2 2 - 5 10 2 2 - 6
Tema Ne4. InukaropHi Ta eeKTHBHI MOKA3HUKU poOOUYOTO ITUKITY 18 2 2 5 9 17 2 2 4 9
Paszom 3a 3micmosum mooynem 3 45 8 8 5 24 45 7 7 4 27
3micToBuii MoayJIb 4. XapakTepUCTHKHU Ta pekuMu podotu JIB3
Tema Nel. Knacudixkartist XapakTepUCTHK Ta pexumiB podotu JIB3. 7 1 1 - 5 7 1 1 - 5
Tema No2. [lIBuakicHi xapakTepuctuku JIB3. 14 2 2 5 5 14 2 2 5 5
Tema Ne3. I'sunToOBi Xapakrepuctuku JIB3. 15 2 2 5 6 15 2 2 5 6
Tema Ne4. HaBantaxyBanbHi xapakrepuctuku [[B3. 9 2 2 - 5 9 2 2 - 5
Pazom 3a 3micmosum mooynem 4 45 7 7 10 21 45 7 7 10 21
Pazom 3a modynem 2 | 90 15 15 15 45 90 14 14 14 48
Moayasb 3 Po3paxyHOK poO0YOro MUKITY ABUTYHA
IHA3 (kypcoBuit mpoeKT) 90 - - - 90 90 - - - 90
Ycvozo 200un 90 - - - 90 90 - - - 90
Pazom 3a Kypcom 270 30 30 30 180 270 20 20 20 210
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Temu NPaAaKTUIHHUX 3aHATb

Ne Kinekicts ronua
3/m Hazsa Temn Jlenna | 3aounHa
dopma | dopma
O3HailoMJIeHHsI 3 KOHCTPYKIII€I0 Ta mpuHIMNOM Jii pizHux tumiB JIB3. Kna-
1 | cudikamis, mapkyBaHHs Ta mo3HaueHHs JIB3 3a oro KpecieHHsSM Ta OCHOB- 1 0,5
HUMH XapaKTePUCTUKAMHU.
2 | IlopiBHsiHHA po6oTH YoTupuTakTHUX JIB3 3 HajytyBOoM Ta 6e3 HaTyBY 2 1
3 | Ominka sikocTi ra3000MiHy ABOTakTHUX /B3 3 pi3HUMU THIaMH IPOYBOK 2
4 [NopiBusiHHS crtoco6iB cymimoyTBopeHHs y /IB3 3 mpuMmycoBUM 3amaitoBaH- ) 1
HSIM: KapOropallis, BIOPCKYBaHHA MaIKBa, (popkaMepHe CyMIIIOYTBOPEHHS
5 [opiBHSHHS PI3HUX THITIB TAJUBA 3a iX €KOJIOTIYHUMH, BaPTICHUMH Ta €HEp- ) 0.5
TeTHYHUMU XapaKTEPUCTUKAMH. ’
6 Busnauenns podotu ta repmiunoro KKJI mopmaeBoro JIB3 npu i300apHOMY, ) 1
130XOPHOMY Ta 3MIIIAHOMY MiBOJIi TEIIa
7 [TopiBHSHHS IUKITIB 3 MABEACHHSAM TEIUIa MPHU 1300apHOMY, 130XOPHOMY Ta ) 0.5
3MIIIIAaHOMY ITiJIBOJII TEILIA ’
3 [TopiBHSHHS IMKJIIB TOPIITHEBUX Ta KOMOIHOBAHHMX JIBUTYHIB;, BHU3HAUYCHHS ) 0.5
NUISXIB MiABUIIEHHS edekTuBHOCTI pobotu JIB3. ’
9 | O3HaliOMJIEHHSI 3 METOJIMKAaMH PO3PAXYHKY pealibHOro nukiy J1B3 2 1
Busnauenns mapamerpiB poO0Yoro Tiia B KiHII MpOIiecy HanoBHEHHs. Bubip
10 | cTtyneHsi CTUCKY AJii ABUTYHIB PI3HOTO TUMY Ta Pi3HOrO MpHU3HAueHHs. Bu- 2 2
3HAUYCHHS apaMeTpiB poOOYOro Tijia B KiHII MPOIECY CTHCHEHHS
1 Busnauenns napamerpin p06oq0r9 T%na B KiHI:li MPOLIECY PO3IIUPEHHS. BH— ) )
3HAYCHHS TEMIIEPATypH Ta TUCKY BIJIXIJHHUX Ta3iB y BUITYCKHOMY KOJIEKTOPI.
12 [TobynoBa TeopeTHuHOi Ta AiIMCHOT 1HAMKATOPHOI JiarpaMu ABOTAKTHOTO Ta ) )
YOTUPHUTAKTHOTO JBUTYHA
13 | IlopiBHSIHHS yCTaJeHUX Ta HEYCTAJIEHUX pexkuMiB poboTu JIB3 | |
14 [ToOymoBa 4acTKOBUX MIBUAKICHUX XapakTepuctuk J[B3 3 camo3zamantoBan- ) )
HSIM
15 | [ToOymoBa cTeHA0BOI TBUHTOBOI XapaKTEPUCTHKHU CyTHOBHX JIB3 2 2
16 Po3paxyHok HaBaHTaKyBaJIbHUX XapakTepuctuk /B3 3 npuMycoBuM 3ama- 2 2
JIIOBaHHSAM
Pazom 30 20
Temu 1a00paTopHUX poOOIT
Ne Kinekicts ronua
3/m Hazsa Temn Jlenna | 3aouna
dopma | dopma
1 | BusHaueHHs KOHCTPYKTUBHHX CITIBBITHOIICHB aetajnei /B3 5 2
2 | IlepeBipka (pa3 ra3opo3noaisty YoTUpUTakTHOTO /B3 5 2
3 | Ilepesipka a3 razoposnoainy aporaktHoro JIB3 5 2
4 | BunpoOyBaHHS NaJIMUBHOTO HACOCY BUCOKOI'O TUCKY OJIOYHOIO THITY 5 4
5 | Bu3HaueHHs eeKTUBHHUX Ta IHAUKATOPHUX MOKa3HUKIB neuryHa 8YH 12/12 5 5
6 | BunpoOyBanns neuryna 8YH 12/12 no HaBaHTa)XyBaJIbHIN XapaKTEPHUCTHIII. 5 5
Pazom 30 20
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3aBIaHHSA HA BUKOHAHHS KYPCOBOI'O MPOEKTY
Bukonatu ommnc /IB3. O6rpyntyBaTi Bubip BUXITHUX JAHUX TSI pO3PaxXyHKy

po00YOro UKy HA HOMIHAJIBHOMY pexuMi poooTu. BukoHaTu po3paxyHok podo-
yoro uukiy JIB3. Bukonatu kpecienns nepepizy AB3. [1oOyayBaTh iHIUKaTOpHY
niarpamy JIB3 B p-V/V., T-V/V. Tta T-S koopauHarax.

TemaTHka KypcOBUX NMPOEKTIB

Haszsa temu*

1 | Po3paxyHok poboyoro nukiay cyaHoBoro nsuryna SG70ME-C9.5-GI
2 | Po3paxyHOK po60o4Oro MKy TEIIoBo3HOro nBuryHa 16UH 26/26

3 | Po3paxyHok po6o4oro mukiay aBToMoounpHOro npuryna VW 1.9TDI
4 | Po3paxyHOK po0040ro MKy JornomikHoro asuryna MaK 6M25C

*Cnucok /IB3 Ta 06’€KTiB BUKOPUCTAHHS MOCTIITHO OHOBIIOETHCS

Camocriitna podora
Camocriitna pobOoTa mepeadavae MArOTOBKY JI0 JICKIIMHUX Ta MPAKTHUYHUX
3aHTh, 1JA0OPATOPHUX POOIT; cCaMOCTiiTHE MOTIUOIEHHS 3HaHb 3a TEMaMH JIHUCIIH-
IUTIHWA;, BUKOHAHHS KYPCOBOTO IPOEKTY; MIATOTOBKY JIO MOTOYHMX MOIYJIBHUX KO-

HTPOJIIB.

Ne .

Bun pobotu KinpkicTs rognn

3/

1 | [IigroroBka o JEKIii 15 15

2 | IligroroBka /10 1a00paTOPHUX POOIT 12 12

3 | IlinroroBKa 10 NPaKTUYHUX POOIT 15 15

4 | ITigroToBKa 10 TOTOYHUX MOJYJIBHUX KOHTPOJIIB 48 78

5 | BUKOHaHHS KypCOBOI'O POEKTY 90 90

Pazom 180 210

6. MeToan HABYAHHS, 32C00HM NIarHOCTHUKH Pe3y/IbTATIB HABYAHHSA Ta METOAU
IX 1eMOHCTPYBAHHS

Metoau HaBuaHHs: poOOTa 3 JIITEPATYPOIO; JEKIIii; penpOoayKTUBHI Oeciau;
nabopatopHi poOOTH; MPaKTUIHI POOOTH.

3aco0u A1arHOCTUKH Pe3yJIbTaTiB HABUYAHHS Ta METOAM 1X JEMOHCTPYBAHHS:
YCHI BIATIOBII1; KOHTPOJIBHI pOOOTH; €K3aMEH; CTaHAapPTH30BaHI TECTH; 3BITH 3 BU-
KOHAHHS J1a00paTOPHUX POOIT.
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7. ®opMu MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO

HocsirHeHHs 3100yBava OI1iHIOI0ThCS 3a 100-0a1pHOI0 CUCTEMOIO Y HIBEpCH-
TETy.

S cemecTp

[TimcymMKoBa OlIHKA BKJIFOYAE B c€OE OIIHKHU 3 MOTOYHOTO KOHTPOJIO. Y KOXK-
HOTO KOMIIOHEHTA CBOS YacTKa B 3arajbHIA CHCTEMI OI[IHOK. Y MPOMIDKHHX OIliH-
Kax 31100yBau Moxe HaOpatu 10 100 GaniB. [limcymkoBa oriHka HAaBYaJIBHOTO KYyP-
Cy € CYMOIO TPOMIKHUX OI[IHOK.

[ToTouHuit KOHTPOJIb TIepedavae OLIHIOBAHHS TEOPETUYHOI MIITOTOBKH 3/10-
OyBauiB MiJ 4Yac BUKOHAHHS KOHTPOJBbHUX POOIT Ta TECTyBaHb, a TAKOXK HAOYTHUX
HABHUYOK II1]] YaC BUKOHAHHS J1a00paTOPHUX POOIT.

6 cemecTp

[TimcyMKoBa OIlIHKA BKIIOYA€E B ce0e OIIHKH 3 TOTOYHOI'O KOHTPOJIIO 1 OIIHKU
3aKJIIOYHOTO €K3aMeHYy. Y KOXKHOTO KOMIIOHEHTa CBOSI 4acTKa B 3arajibHiil cucTeMi
OI[IHOK. Y MPOMDKHHUX OI[IHKaX CTYJIEHT Moxke HaOpatu no 60 6amis. Ilix kommo-
HEHTOM MPOMIKHUX OLIHOK PO3YMIIOTHCS OL[IHIOBAHHS TE€OPETUYHOI MiATOTOBKHU
3100yBayiB MiJ] YaC BUKOHAHHS T€CTYyBaHb, a TAKOX HAOYTUX HAaBUYOK IIiJ] Yac BU-
KOHaHHS JlabopaTopHuX poOiT. [luTomMa Bara 3akJIFOYHOTO €K3aMEHY B 3arajibHii
cuctemi oriHok — 40 GamiB. [IpaBo 37aBaTH 3aKIIOYHUN €K3aMEH JIA€ThCs 37100Y-
BaueBi, SKiM 3 ypaxyBaHHSM OalliB MPOMIXHUX OI[IHOK Ta MaKCHUMAaJIbHOTO Oaiy
3aKJIIOYHOTO €K3aMeHy HaOupae He MeHie 60 6amis.

3apaxyBaHHsl KPEIWUTIB HAaBYAJIBHOIO KYpCy MOKJIMBO TUIBKH HICHS JOCST-
HEHHsI pe3yibTariB, 3amaHoBanux PITH/I, mo BupaxaeTbcst B OAHIN 3 MO3UTHUB-
HUX OI[IHOK, Nepea0auyeHuX YNHHUM 3aKOHOJaBCTBOM.

DopMH KOHTPOJIIO pe3ybTATIiB HABYAJBHOI AiVIbHOCTI CTY/ICHTIB
Ta IX OLiHIOBAHHA

Kpurepii onliHloBaHHSI BUKOHAHHSI KOHTPOJIBHUX PO0IT

KonTpoabHa o .
KpwuTrepii oniHroBanHs
poborta

10 Pobota BUkOHaHa y BCTAaHOBJICHUH TepMiH. 3100yBay caMOCTIHHO BU3HAYAE THII
3a/1a4i 1 parioHaJIbHO Po3B’s3ye ii. Mojke po3B’sa3yBaTH KOMOIHOBaHI 3a/1a4i.
PoboTa BUKOHaHA CaMOCTIHHO 3 MOPYIIEHHSIM BCTAHOBJICHUX TEPMiHIB.

8 3m00yBa4 caMOCTIMHO BU3HAYAE THIT 33/1a41 1 paIlioHaAIBHO PO3B’s3ye ii. Moxke
pO3B’si3yBaTH KOMOIHOBaHI 3a/1a4i.

6 Po6ota BuKkoHaHa 3 MOPYIIEHHSAM BCTAaHOBJICHHX TEPMiHIB. 3100yBay HABOIUTH
noTpiOHi popmysn. Po3B’s13ye 3a1a4y KOPUCTYIOUHCH AJITOPUTMOM.

3 3m00yBau CKJIafia€ CKOPOUYCHY YMOBY 3a/1a4i, pOOUTh OOUYHCIICHHS JIUIIIC 32
TOTOBOIO (POPMYJIOFO.

0 3100yBa4 He pO3B’A3Yy€ 3a/4aui.
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KpuTepii oiHIOBaHHS BUKOHAHHSA J1a00paTOPHUX POOIT

JlabopaTopni
podoTn

Kpurepii oninoBaHHs

10

Pobota BuKOHaHa y BCTaHOBIICHHI TepMiH. BUkoHaHa caMocTiiiHO, 9iTKO co-
pPMYJIBOBaHI 1iJi, 3aBaHHS Ta TIMOTE3a JIOCHIIKEeHb. 3aCTOCOBYBAJIHCS KOPEK-
THI METOJIM OOPOOKM OTPUMAHUX PE3yJIbTATIB. Y BUCHOBKAX MPOBEACHA KOPCK-
THA IHTEepIpETaIlisl pe3yJIbTaTiB.

PobGoTa BUKOHaHA y BCTAaHOBJICHUH TepMiH. 3100yBad BHKOHYE JIAOOPATOPHY
poOOTY 3TiIHO 3 IHCTPYKII€I0, 1HOMI MIC/IS KOHCYJbTAIlll BHK/Iana4ya; OMHCYE
CTIOCTEPEKECHHS; B IIIJIOMY MPABIJIBHO CKJIAJIAE 3BIT Ta pOOUTHh BUCHOBKH.

Po6oTa BUKOHaHA 3 OPYLICHHSM BCTAHOBJICHHX TE€PMiHIB. 37100yBa4 BUKOHYE
nabopaTopHy poOOTY 3TiHO 3 THCTPYKIIIEIO, 1HOMI MICIA KOHCYJIbTAIlli BUKIIA-
Jla4a; OMUCY€E CIIOCTEPEKEHHS; CKIIAa€ 3BIT, III0 MiCTUTh HETOYHOCTI Y BHCHO-
BKaX Ta TIOMUJIKH.

PoboTa BUKOHAHA 3 MOPYIICHHSM BCTaHOBJIEHUX TEPMiHiB. CTy/IEHT BUKOHYE
71a0opaTOpHY 3TIIHO 3 IHCTPYKINIEIO; CKIAJCHUN 3BIT MICTUTh HETOYHOCTI Y
BUCHOBKAX Ta MOMUJIKH.

Po6oTta BukOHaHa 3 MOPYIIEHHSM BCTAaHOBJICHHX TepMiHIB. CTYJECHT BUKOHYE
1a0opaToOpHy MiJ KEPIBHULITBOM BHUKJIAgayda; CKJIAJACHUH 3BIT MICTUTh HETOY-
HOCTi Y BUCHOBKAaX Ta TIOMHJIKH.

PoboTta He BUKOHYBaJIacs

Kpurepii oiiHlOBaHHA MOTOYHOI0 MOAYJIbHOT0 KOHTPOJIKO y GopMi TecTyBaH-

HA

IpaBuabuux Bigmosigeit | 15 | 14| 13 | 12 | 11 1098|716 |5(41(3/2]|1

ban

I5 (1413 (1211|109 |8 |7|6|5]4(3/2]|1

KOHTpOJIb Ta OHiHlOBaHHﬂ SHAHb 32 BUKOHAHHSA KYPCOBOI'0O ITPOEKTY

IHosicHIOBAJIbHA 3aNIMCKA LmroctpaTuBHa yactudHa | 3axucrt pooorn | Cyma

110 40 OoaniB 110 20 6aniB 110 40 oaniB 100

Kpurepii onliHlOBaHH BUKOHAHHSA KYPCOBOI'0 NMPOEKTY

ITapamerpu | KinbkicTb o .
. . Kpurepii oniHioBaHHs 32 6a/1bHOI0 HIKAJIOK0
OLIIHIOBAHHS 0aJjiB
ITosicHioBa- 3MiCT TPOEKTY BiANOBiAae 0OpaHiii TeMi; HAsBHICTh MMOCHJIAHb HA

JIbHA 3allMCKa

BUKOPUCTAHY JITEPATYpPy Ta BIAMOBITHICTE OOPMIICHHS TPOEKTY
CTaHAAPTY; aJIeKBaTHICTh OOPAHUX METOJIB MPEIMETY JOCIIKEH-
40 Hs, TPAaMOTHE BUKOPHCTAHHS METOIB (TIporieaypa, oOpoOka, iHTe-
properamist pe3yibTaTiB); BiJNOBIIHICTH BHUCHOBKIB METi Ta 3a-
BIaHHSAM. [IpOEKT BUKOHYBABCSl CHCTEMATUYHO Ta BYACHO IOJIAHO
Ha MEPEBIpKY Y BIAMOBIAHOCTI i3 IUIAHOM BUKOHAHHSI.

3MICT IPOEKTY BiANOBiAAae 0OpaHiii TeMi; HAsBHICTb NMOCUJIAHb Ha
BUKOPHUCTAHY JIITEPATypy Ta BiAMOBITHICTH OGOPMIICHHS MPOEKTA
CTaHAapTy; a/IeKBaTHICTh OOPAaHUX METO/iB MPEIMETY JOCIHIKEH-
35 Hsl, TPAaMOTHE BUKOPUCTAHHS METOJIB (Iporeaypa, o0podka, iHTe-
prperaliisi pe3yJbTaTiB); BiAMOBIAHICTH BHCHOBKIB METi Ta 3a-
BIAHHSAM J0CHIKeHHS. [IpO€KT BUKOHYBABCSl HE CUCTEMAaTHYHO Ta
HOJAH Ha EePEBiIPKY 3 HOPYIICHHSM IIJIaHy BUKOHAHHSL.
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30

3MiICT TPOEKTY BiANOBiAae OOpaHiii TeMi; aje Ma€ MOBEPXHEBHI
aHaji3, mMaTepiajll BUKJIAJEHO HEIMOCHIJIOBHO Ta HEOOIPYHTOBAHO.
[IpoexT BUKOHYBABCSI HE CHCTEMATUYHO Ta MOJAaH Ha MEPEBIPKY 3
NOPYUICHHSIM TJIAHY BUKOHAHHSI.

20

[Ipoekt, opopmiieHunit 3a BUMOramu, siki pe’ IBJISIOTHCS 10 Kyp-
COBHX IPOEKTIB, ajJe Ma€ HEIOCTaTHhO KPUTHUHHM aHai3, MaTepi-
aJl BUKJIAQJEHO HEMOCIIJOBHO Ta HeoOrpyHTtoBaHo. OCHOBHI Te3u
MPOEKTY PO3KPUTI, alle HEAOCTATHHO OOTPYHTOBAHI, HEUITKO co-
PMYJIbOBaHO BUCHOBKH, IPOTMO3HIIiT 1 peKOMEHaLii.

15

3n00yBau BiATBOPIOE€ 3HAUYHY YAaCTHHY TEOPETHYHOIO Marepiaiy,
BUSIBJISIE 3HAHHS 1 pO3YyMiHHSI OCHOBHHX TIOJIOKEHB 1 JIMIIE 3a JI0-
IIOMOI'OI0 BHKJIaJJaya MOK€ BUIPABIIATU TMOMUJIKH, CEPEN SKHX €
3HAaYHA KUTBKICTh CYTTEBHUX.

[Ipoekt He Mae aHamizy 1 He BIANOBiAa€ BUMOTraM, fKi
npe IBJISIOTECSA. Y TMPOEKTI HEMae BHUCHOBKIB a00 BOHU HOCSTH
JIEKJIAPATUBHUN XapaKTep.

LnrocTrpaTus-
Ha YaCTHHA

20

KpecnenHst BUKOHaHO Ha BUCOKOMY PiBHI Ta BiJIIOBiTHO IO BUMOT
110 BUCYBAKOThHCA.

15

KpecnenHs BUKOHaHO Ha BUCOKOMY PiBHI 3 HEBEJIMKOIO KIJTbKICTIO
HC3HAYHUX 3dYBAKCHb

10

Kpecnenns BUKOHaHO Ha HU3BKOMY PIBHI 3 HEBEJIMKOIO KIJTBKICTIO
3HAYHUX 3ayBA)KCHb

KpecnenHs BUKOHAHO Ha HU3BKOMY PIBHI 3 BEIUKOI KITBKICTIO
3HAYHHUX 3ayYBA)KCHb

3axucr podo-
™

40

JlomoBiae JorivHO MoOyA0BaHa, 3100yBay YiTKO Ta CTUCIIO BHUKIIA-
JTa€ OCHOBHI PE3yJIbTATH, MTOKA3y€e TIMOOKI 3HAHHS 3 MUTaHb TEMH,
oTiepye JaHUMHU BIIEBHEHO 1 JOKJIAQJHO BIATIOBIAA€ Ha MOCTABJICHI
3aIIMTaHHSL.

35

3n00yBay COPOMOXKHHUN YITKO Ta CTHCIO BHMKIJIACTH OCHOBHI pe-
3yJIbTAaTH, J1a€ MPaBWIIBHI BiJMOBII HA BC1 3alIUTAHHS, ajic HE 3aB-
KW YIEBHEHHUH B apryMeHTaIlil, Y4 HE 3aBXKIU KOPEKTHO ii ¢op-
MYJIIOE.

30

3100yBay CIPOMOXKHUN YITKO Ta CTHCIO BUKIACTH OCHOBHI pe-
3yJIBTATH, HAJICKHO OOTPYHTOBYE TOJIOKEHHS MPOEKTY, aje JTOIy-
CKa€ HETOYHOCTI Y BIJIMOBI/ISAX HA 3alTUTAHHS.

25

3m00yBad CHPOMOXHHKA YITKO Ta CTHCIO BHKIIACTH OCHOBHI pe-
3yJbTAaTH ajie AOMYCKAE CYTTEBI HETOYHOCTI y BIAMOBIASX HA 3aIlu-
TaHHS, HE 3aBXK/I1 HAIEKHO OOTPYHTOBYE TTOJIOKEHHS TIPOEKTY.

20

3100yBay HEBMOPSIKOBAHO BUKJIAJA€ OCHOBHI pe3ysbTaTH, HamMa-
Ta€ThCS IATH BIJMOBIIb HA TIOCTABJICHI 3alUTaHHS 1 pOOHUTH CIIPO-
OM apryMEHTYBATH MOJIOKEHHS MIPOEKTY.

15

3m00yBay HEBHOPSIKOBAHO BHKIIAJA€ OCHOBHI DPE3yJbTaTH, PO-
OuUTh cpoOu apryMeHTYBaTH IOJIOKEHHS MPOEKTY, HAJa€ HEIOB-
Hi, TOBEPXOBi, HEOOTPYHTOBAHI BIJIMOBIJII HA TOCTABJICHI MUTAHHSI.

10

3100yBay JEMOHCTpPYE 3aJ0BUTbHI 3HAHHSA 3 TEMH, aje HE MOXKE
BIIEBHEHO I YITKO BIAMOBICTH Ha JOJATKOBI 3alIMTAHHSA, Ta HAJICK-
HO OOTPYHTYBATH MOJOXKEHHS MPOEKTY.

3100yBa4Y HEBIOPSAIKOBAHO BUKJIAJAa€ OCHOBHI pPE3yJbTaTH, HE
CIIPOMOKHUH JaTH BiAIMOBiAh HA 3alMTAHHS, BIJCTOIOBATH CBOIO
MIO3HUIIIIO

15




KpuTepii oniHoBaHHSI NPOrpaMHUX pPe3yJIbTAaTiB HABYAHHA 3100yBayiB 0CBi-
TH M 4aC eK3aMeHy

30...40 O6aniB craBuThCS 37400yBady, SIKU JEMOHCTPYE TOBHI 1 TJIMOOKI
3HAHHS HaBYAJILHOI'O MaTepiaily, JOCTOBIPHUI pIBEHb PO3BUTKY YMIHb 1 HABUYOK,
npaBwibHE W OOrpyHTOBaHE (HOPMYITIOBAHHS MPAKTUYHUX BHCHOBKIB, YMIHHS
npuiiMaTH HEOOXiJHI pIIIEHHS B HECTaHAAPTHUX CHUTYalIsX, BUJIbHE BOJIOJIHHS
HAyKOBMMHU T€PMIHAMU, BUCOKY KOMYHIKATUBHY KYJbTYpY;

20...29 6ajiB cTaBUTHCS 3100yBauy, SIKM BUSBIISE ACIIO OOMEKEHI 3HAHHS
HaBYAJILHOTO MaTepiay, 10IyCKae OKPEM1 HECYTT€EB] TIOMUIKH Ta HETOYHOCTI;

10...19 06axiB craBuThCs 3700yBady, KWW 3aCBOIB OCHOBHUN HaBYAIbHHMA
Matepiai, BOJIOAIE HEOOXIAHUMHU YMIHHSMH Ta HaBUYKAMM JUIsl BUPILIEHHS CTaH-
JApTHHUX 3aBJaHb, IPOTE, IIPU LIbOMY JOITyCKA€ HETOYHOCTI, HE BUSBIISIE CAMOCTIM-
HOCTI CYJKE€Hb, IEMOHCTPY€E HEJOJIKH KOMYHIKaTUBHOI KYJIbTYpH;

0...9 6axiB craBuUTHCS 37100yBauy, IKU HE BOJIOJI1€ HEOOX1THUMHU 3HAHHSIMU,
YMIHHSIMH, HaBUUKAMH, HAYKOBUMH TEPMIHAMU, IEMOHCTPYE HU3bKUN PIBEHb KO-
MYHIKaTUBHOI KYJIbTYPH.

®opma KOHTPOIO MaxkcumaJjibHa KiJIbKicTh 0aJiB
Jenna ¢gopma \ 3aouna popma
5 cemecTp
BukoHaHHs 1a00paTOPHUX POOIT 3x10 6aniB = 30 6aniB | 3x10 6aniB = 30 GamiB
BukoHaHHSI KOHTPOJIBHHUX POOIT 4x10 6aniB = 40 6ani | 4x10 6anis = 40 6aniB
[ToTouHMI MOAYJILHUX KOHTPOJIb 2x15 6aniB = 30 6aniB | 2x15 6aniB = 30 GamiB
Bceboro 100 100
6 cemecTp
BukonanHs 1abopaTopHUX poOIT 3x10 6aniB = 30 6aniB | 3x10 6aniB = 30 GamiB
[ToTounMit MOTYJIBHHX KOHTPOJIb 2x15 6amiB = 30 6axiB | 2x15 GaniB = 30 Ganis
Bceboro 60 60
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8. KpuTrepii oniHiOBaHHS pe3yJIbTATIB HABYAHHA

Jenna gpopma

3aouna gopma

KinbkicTb KinbkicTsb
Bun pobotu Satin Bun pobotu Satin
5 cemecTp
T1 JlabopaTopna po6ora Nel 10 Jlaboparopna pobora Nel 10
T2 | JJabopatopHa pob6ora Ne2 10 JlaGopaTopna pobota Ne2 10
T3 | JJaboparopHa po6ota Ne3 10 Jlaboparopna pobora Ne3 10
3M1 | T1-T3 | KonrpoasHa podoTa Nel 10 KonTponbha pobdora Nel 10
T4-T5 | Kontponbaa poboTa Ne2 10 KonTponbaa podota Ne2 10
TecryBaHHs 3a TEeMaMH TectyBaHHs 3a TeMamu
IMIMK 3MI1 15 3MI1 15
T1-T2 | KonTpoarHa podoTa Nel 10 KontposbHa poboTta Nel 10
3M2 T3 | KonTtposibHa pobota Ne2 10 Kontpoasna pobora Ne2 10
IMK TectyBaHHs 3a TeMaMH 15 TecryBanHda 3a TemaMu 15
3M2 3M2
Cyma 100 100
6 cemecTp
T4 | JlaboparopHa pobora Nel 10 Jlaboparopna pobota Nel 10
3M1 TecryBaHHsA 3a TeMaMH TectyBaHHd 3a TeMaMmu
MK 3MI1 15 3MI1 15
T2 | JJaboparopHa po6ota Ne2 10 Jlaboparopna po6ora No2 10
3IM2 T3 | JJabopatopHa poboTta Ne3 10 JlaGopaTopna poboTta Ne3 10
IMK TectyBaHHa 3a TeMaMH 15 TecryBanHda 3a TemaMu 15
3M2 3M2
R Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

IkaJya omiHIOBaHHSA

Ominka 3a 100-0aIbHOIO K00

YHIBEpCHUTETY

Ouinka 3a mkanorw €KTC

90-100 (TBOpuUMii piBEHD)

A (BiZMiHHO)

82-89 (BuCOKMil piBEHB)

B (my»xe mobpe)

74-81 (no0pwuii piBeHB)

C (mo0bpe)

64-73 (cepenHiii piBEHb)

D (mocepenuno)

60-63 (3a10BITbHUI PIBEHB) E (moctaTHbo)

35-59 (au3bKUit piBEHB)

FX (He3a10BUIEHO 3 MOXKIJIHBICTIO
MOBTOPHOI'O CKJIQJaHHSI)

1-34 (He3an0BUIbHUIN PIBEHB)

F (He3a10B1JIBHO 3 000B’SI3KOBUM
MTOBTOPHUM BUBYCHHSIM )
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9. IHCTpYMEHTH, 00JIaJHAHHS TA NMPOrpamMHe 3a0e3Me4YeHHs, BUKOPUCTAHHS
SIKUX Mepeadavyac HaBYAJIbHA TUCIUILIIHA

1. OnopHMit KOHCTIEKT JICKIIIHA 3 AUCIUILIIHA B €JICKTPOHHOMY BapiaHTI.
2. MeToauyHi BKa3iBKU Ta 3aBJIaHHS 0 BUKOHAHHS JIaOOpaTOPHUX POOIT Ta
KypPCOBOTO MPOEKTY 3 AUCIHILIIHA B €IEKTPOHHOMY BapiaHTI.
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