I[TPOCEKT
MIHICTEPCTBO OCBITU I HAYKHU YKPAIHU

HAIIIOHAJIbHUM TPAHCIIOPTHUM YHIBEPCUTET

OCBITHBO-IPO®ECIHHA ITIPOTPAMA

«ABTOMOBLJIBHI IBUI'YHN»

nepumoro (0akanaBpcbKOro) piBHs BUIOI OCBIiTH
3a cneniajabHicTIO 142 EHepreTuyne MamnmHoOyyBaHHS
rajaysi 3Hanb 14 EjnekTpuuHa iHKeHepin

KBamniikaris: 6akanaBp 3 eHepreTHIHOr0 MallMHOOYAyBaHHS

3ATBEP’KEHO BUEHOIO PA/I01O
I'osioBa Buenoi pagu

/M.®. IMuTpUYEHKO/
(Iporokou Ne 6 Bix 16.06.2016 p.)

B penaxuii micjs neperssiay

NnpoToKoJ Ne Bij p.

(maka3 Ne Bix p.)

3i 3MiHAMM BiANOBIAHO 10 pimeHHs BueHoi paau
NnpoToKoJ Ne Bij p.

Haxka3 Ne Big p.

OcgiTHs porpama BBoauThes B it0 3 01 Bepecns 2016 p.
PexTop /M.®. IMmuTpuYeHKO0/
(maxa3 Ne 292 Bin 16.06.2016 p.)

Kwuis 2024 p.
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JIMCT NOT'OJKEHHSA

OCBITHBO-NIPOdeciiiHOl mporpamMu

PiBeHs BUIIOI OCBITH

["amy3b 3HaHB

CoeniajpHICTh
OcBiTHBO-TIpOdECiiiHa Mporpama
OcaitHs kBasi(ikaris

PO3POBJIEHO I CXBAJIEHO

HaykoB0o-MeTOAMYHOIO KOMICIEIO
crietiaibHOCTI 142 EHEpreTuaHOro
MalHOOYy TyBaHHS

IIpoTokon Ne

BT «»2024 p.

["os10Ba HAYKOBO-METOAMYHOT KOMICi

10.®. I'yrapeBnu

PEKOMEHOBAHO

HaykoBo-MeTOIMYHOIO pasoro
YHIBEPCUTETY
IIpoTokon Ne

Bi1T «»2024 p.
['onosa HMP yniBepcutety

O.1. MenpHUYEHKO

[lepunii (OakamaBpChbKuil) piBEHb

14 EnexTpudyHa iHXEHEPid

142 EnepretuyHe MarmmHoOOY 1yBaHHS

ABTOMOO1UIbHI IBUTYHU

OakayiaBp 3 EHEPreTHYHOTO
MaIIMHOOYTyBaHHSI

HOIroA’KEHO

[IpopexTop 3 HaBYAILHOI pOOOTH
HarionansHOT0O TpaHCTIOPTHOTO
YHIBEPCUTETY

B.C. Xapyrta

«»2024 p.
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HEPE/IMOBA

PO3POBJIEHO po6ouot rpynoto cremiaabHocTi 142  «EnepreTuune
MamrHoOyayBaHHs» HalliloHaIbHOTO TPAaHCIOPTHOTO YHIBEPCUTETY Y CKIIA/IL:

1. T'yrapeBuu IOpiii deojnociiioBud, JOKTOp TEXHIYHUX HayK, Mpodecop,
3aBiyBau Kadeapu «/IBUTYHH 1 TETUIOTEXHIKaY;

2. JlicoBan Amnatomiii AHATONIAOBUY, JNOKTOP TEXHIYHUX HayK, Tpodecop
Kadenpu «IBUTYHH 1 TEIJIOTEXHIKAY;

3. Kyxtuk Bikrop BonogumupoBud, KaHAMIAT TEXHIYHUX HAYK, JOLIEHT
kadenapu «JIBUTYHU 1 TETIIOTEXHIKAY;

4. I'ymenuyk Muxaiino [BaHOBUY, KaHAWAAT TEXHIYHUX HAYK, TOIEHT Kadeapu
«/IBUTYHU 1 TETIIOTEXHIKAY;

5. Ilroman Muxkona IlaBnoBu4, KaHIUIAT TEXHIYHUX HAyK, JOIEHT Kadeapu
«JIBUTYHHM 1 TETIOTEXHIKaY;

6. JloGpoBonbcekuit Onekcannp CepriioBud, KaHAUAAT TEXHIYHMX Hayk,
To1eHT Kadeapu «/IBUTYHH 1 TETUIOTEXHIKaY;

7. Cupora Oumnekcanap BaaumoBu4, KaHAMAAT TEXHIYHUX HAYK, JOLEHT
kadeapu «JIBUTYHH 1 TETUIOTEXHIKaY;

8. llly6a €Breniii BacunboBuUY, KaHIUJIAT TEXHIYHUX HAYK, JTOIEHT Kadeapu
«/IBUTYHU 1 TETIIOTEXHIKAY;

9. Kmumenko Onekcii AHAPIAOBUY, AOKTOP TEXHIYHUX HAYK, JOICHT,
3aCTYNMHUK AUPEKTOpa 3 HaykoBoi pobotu, 11 «/lepxxaBroTtpancH/IInpoexT»;

10. Tapan Spocma CepriitoBuy, 3100yBad ocBité 3a OIIIl «ABTOMOOUITBHI
ABUTYHU» Tepmoro (6akanaBpChKOro) pIBHSA BHINOI OCBITH crewiadbHOCTI 142
«EHepreTndHe MammHOOY TyBaHHSD.

[IpoexT oOCBITHBO-TIPOGECIHOT MporpaMu OOrOBOPEHMM Ta CXBajeHUN Ha
3aciganHi Buenoi paau HarioHaapHOTO TPAHCIIOPTHOTO YHIBEPCUTETY.

[TpoTtoxon Ne Bix 2024 p.

I'onosa Buenoi pagu HTY M.D. JIMUTPUUECHKO

3ATBEP/I’KEHO TA HAIAHO YHUHHOCTI

Hakazom pextopa HarioHaabHOTO TpaHCTIOPTHOTO YHIBEPCUTETY
Big 2024 p., No, 31 3MiHaMu BiMOBIAHO 10 piteHHs: BueHoi paau mpotokon No
Bix p. Haka3 Ne Bif p.

[ls oceitHhO-podeciiina mporpama (OIIIl) nHe Moxe OyTh mMoOBHICTIO abo
JaCTKOBO BiATBOpPEHA, TUPAKOBaHA Ta PO3MOBCIO/DKeHA Oe3 103Boiy HarionamsHOTO
TPAHCIIOPTHOTO YHIBEPCUTETY.
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1. MPO®LIb OCBITHbO-IIPO®ECIHHOI ITIPOI'PAMUA
«(ABTOMOBIJIBHI IBUI'Y HN» 31 CIIEHIAJIBHOCTT 142
«EHEPTETUYHE MAIIIMHOBY 1Y BAHH»

1.1. 3aranbHa indopmaist

IToBHa Ha3Ba BHILOIO
HABYAJIBHOIO 3aKJIAAy

HartionansHuii TpaHCIOPTHUN YHIBEPCUTET
ABTOMEXaHIuYHUH (aKyIbTET

Ta CTPYKTYPHOIO
nigpo3airy
Cryninb pumoi | [lepmmii (GakanaBpcbkuil) piBeHb
OCBiTM Ta  Ha3Ba | bakamaBp 3 EHEPreTUYHOTO MAIIMHOOY/yBaHHS
kBaiikanii  MoBoI0 OcsitHBO-TIpOdeciiiHa nmporpama «ABTO%\'/IO6iJ:II)Hi JIBUTYHH)
opuTinaNy nepIIoro (6a1‘<anaBpCLK0ro) PI1BHS BULIOI OCBITH
3a criemianbHicTIO 142 EHepreTnyne MammHoOy1yBaHHS
raiysi 3HaHb 14 EnexTpuyHa iHxeHepis
OcaitHs kBai(ikais: 6akansaBp 3 €HEPreTHYHOTO MAITMHOOY/TyBaHHS
Odiniiina HasBa | OcBiTHBO-TIpO(deciiiHa mporpama «ABTOMOOITBHI IBUTYHH)

OCBITHBO-IpOdeciiiHOoI
nporpamu

Tun  pumnomy  Ta | Jlumiuom 6akanaBpa, OQUHUYHHMA.

o6 CsIT ocBiTHBOi | POpMa 3100yTTS OCBITH: OYHA (JIEHHA), 3a0YHA.

nporpamu OO0csT OCBITHROI MPOTPaMU: OCBITHS CKJIaa0Ba - 240 ernmig €KTC.
CTpok HaBYaHHS: 32 OYHOIO (IEHHOI0) (POPMOIO 3100YTTS OCBITH —
3 poku 10 micsiB; 3a 3a04HO0 (HOPMOIO 3100yTTs OCBITH — 4 poku 10
MICSIITIB.

HasiBHicTh Ceptudikar mnpo axpeaurtanio ocBiTHbOI mporpamu Ne 170 Bix

aKpexuTanii 28.01.2020 p. (HamioHnambHe areHTCTBO 13 3a0e3MEUeHHsI SIKOCTI BUIIOL
ocBitH), nivicauii 10 28.01.2025 p.

{ukJ/piBeHb HPK VYkpainu — 6 pisens
FQ-EHEA — nepwuti yuxn
QF-LLL — 6 pigens

ITepexymoBu [ToBua 3arampHa cepegust ocsita / OKP monommoro cnemianicta /

OCBITHIH CTYyMiHb MOJIOAIINHK OakanaBp / paxoBHil MOJIOIIINN OaKaIaBp

MoBa BUKJIaJaHHA

Ykpaincbka

TepMmin aii OCBITHBOL
nporpaMu

[Tporpama BrpoBamkena y 2016 porii, i€ 10 HACTYITHOTO OHOBJICHHS

InTepHer-agpeca
NOCTIHHOTO
PO3MillleHHSI  OMHCY
OCBITHBOI IpOrpaMu

http://www.ntu.edu.ua/studentam/osvitni-programi-new/

1.2. MeTa 0CBiTHBOI IPOTrpPaMu

Hamatu Bumy ocsity mepmioro (0akamaBpchbkoro) piBHS B Tramysi 3HaHb 14 «EnekrpuyHa
1HKeHepisy, crenianbHocTi 142 «EHepretnune mammHoOymyBaHHs», 32 OIIIl «ABTOMOOUIBHI
JIBUTYHU» 3 IMUPOKUM JOCTYIIOM JI0 TIPAlIeBIAIITYBaHHS. 3a0€3MeYNTH TEOPETUIHY Ta MPAKTHUUHY
MiATOTOBKY BHCOKOKBai()iKOBaHUX KaapiB, ski O HaOymum Oa3oBux (axoBux 3HaHb IS

BUKOHAHHS TNPOQeciiHuX 3aBJaHb,

000B’S3KIB MPUKIATHOTO XapakTepy Ta BUPOOHUYO]

JISITBHOCTI B TaTy31 MPOEKTYBaHHs, BUPOOHUIITBA, MIATOTOBKHU JI0 €KCIUTyaTallii Ta BUIPOOyBaHHS
ABTOMOOUTHHHX JIBUTYHIB.
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1.3. XapakTepucTHKa OCBITHBO-IIPO(eciiHOI mporpamMu

IIpeameTHa
(ranysb
cremiajJbHICTh

00J1aCcTh
3HaAHb,

["anmy3b 3HaHb 14 «EnexTpudHa iHXEeHepis»;

CnenianpHicTb 142 «EHepreTnyHe MammHOOYTyBaHHS».

O06’ekT: mporecu, MmO BiAOYBAIOTHCS B EHEPTreTUYHUX YCTAHOBKAX
(TypOiHax, KOTiax, maporeHeparopax, sACPHUX peaKkTopax, HACOCHOMY
YCTaTKyBaHHI, KOMIIpECOpax, XOJIOAMJIBbHUX MalIMHaX 1 yCTaHOBKax,
CUCTeMax KOHJIUIIIOBaHHS Ta XUTTe€3a0e3MeueHHs, TeIUIOBUX Hacocax,
TEIUIOBHUX JBUT'YHAX, TETJIOOOMIHHHMX Ta TEXHOJIOTIYHUX araparax).

Hini wnaBuanusa: IligroToBka (QaxiBUiB, 30aTHUX pPO3PaxOBYBATH,
MIPOEKTYBATH, eKCIUTyaTyBaTH, BUTOTOBJISTH, MOHTYBATH,
HAJIAroJDKyBaTH Ta PEMOHTYBAaTH YCTaTKyBaHHS Ta BIIPOBAKyBaTH
eHeproeeKTUBHI Ta eHepro3oOepirarodi TEXHOJOTi B TEMJIOBIH Ta
SICpHIA ~ EHEpPreTHIll, MPOMHCIOBOCTI, TPAHCIOPTI (HA3EMHOMY,
MOPCHKOMY Ta PIYKOBOMY, aBlaIlliHOMY), KOMYHaJIbHO-IIOOYTOBOMY Ta
arpapHoOMy CEKTOpax €KOHOMIKH.

Teoperuunuii 3MicT mpeaMeTHOI 00J1acTi: TEXHIYHA TEPMOJIMHAMIKA,
Teopiss  TelioMacooOMiHy,  Trifpora3oguHamika, TpaHcopmalis
(mepeTBOpeHHs) €Heprii, Teopis TOpiHHSA, TEXHIYHA MEXaHiKa, CUCTEMHU
ABTOMATHU30BAHOTO MPOEKTYBaHHS CHEPTeTUYHUX MAIIIHH.

MeTtoau, MeTOAMKH Ta  TEXHOJOrili: MeToAu  eKCIUTyaTarii
TEIUIOTEXHOJIOTIYHOTO OO0JIaJIHAHHS, THUIIOBI METOJM KOHTPOJIIO SKOCTI
MPOAYKIII y Tajmy3l EHEePreTMYHOrO MAaIlIMHOOYAyBaHHS, METOIU
EKCIIEpUMEHTAJILHUX JIOCIIKEHB, TUTAaHYBaHHS €KCIIEPUMEHTY, 00pOOKH
1 anHam3y iX pe3ynbTaTiB, METOAUKH pO3pPaxXyHKIB TEIUIOBUX 1
MaTepiaibHUX OalaHCiB, MapamMeTpiB 1 TEIIOTEXHIYHUX XapaKTEPUCTUK
€HepreTHYHOTO 1  TEIUIOTEXHOJOTIYHOTO  OOJIaJHaHHS,  CHCTEM
MiJTOTOBKK POOOYMX TiJI, TEIUIOHOCIIB, OXOJO/PKEHHS, TEXHOJIOTiIUHI
CXeMH 1 KpECJICHUKH, IHPOpMaLifHI TEXHOJOril po3paxyHKy Ta
MPOEKTYBaHHS 00J1aHAHHS.

IncTpyMenTM Ta 00JagHAHHA: EHEPreTUYHE 1 TEXHOJIOTIYHE
oOnmagHaHHSA Tady3l EHEPreTHYHOTO MAaIIMHOOYJAyBaHHS, 3aco0u
3a0e3neYeHHs] ONTUMAIILHOTO PEKUMY POOOTH €HEPTeTHYHHX CHCTEM 1
YCTaHOBOK, KOHTPOJIbHO-BUMIPIOBaJIbHI TIPUITA/IH, MPUCTPOL
aBTOMaTMYHOTO  KEpyBaHHS 3  MIATPUMAHHAM  Oe3mevyHux i
CHepro30epiralouux pexUMiB poOOTH EHEPrOyCTAHOBOK 1 CHCTEM,
EHepreTHYHEe 1 TEXHOJOTIYHE OOJaJHAHHS 3 BHUKOPUCTAHHS CKHIHOTO
€HEepPronoTeHINIaly, Pecypco30epekeHHs Ta EKOJIOTiuHOI Oe3meku B
rajxy3i eHepreTHYHOTO MAllIMHOO Y TyBaHHS.

OpienTaniss 0CBITHHOL

[Ipaktnuna mpodeciiiHa  AiSTIBHICTB, MporpamMa  0a3yeThCsi  HA

nporpaMu 3arajbHOBIIOMHUX 1HKEHEPHUX METOAMKAX 13 BPaxyBaHHAM CY4YaCHOTO
CTaHy Taly3l aBTOTPAHCIOPTHOIO JBUT'YHOOYJIyBaHHS, OpIEHTYE Ha|
aKTyaJbHI CIieriaiizanii B paMKax sSKHUX MOKJIMBA MojajiblIa npodeciiina
Kap’epa.

OcHoBHUIT ¢doxkyc | ITinroroBka ¢axiBuiB 3a kpanidikauiero «bakanaBp 3 eHepreTHYHOro

OCBITHBOI IIPOrpamMu

MaIMHOOY/TyBaHHS» B rajly3l aBTOTPAHCIIOPTHOTO JIBUTYHOOYIyBaHHS
uisi - 3a0e3medeHHsT  po3poOKH, TPOEKTYBAaHHS, BHUPOOHMIITBA,
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BUNPOOYBaHHS, TMIATOTOBKM  J0  eKCIuTyaramii, ceprudikarii
ABTOMOOUIbHHUX JIBUTYHIB, B TOMY YHCJi 1 Ha BiIMOBIAHICTh YHHHUM
€KOJIOTIYHUM CTaHJapTaM.

Oco0smBocTi
nporpaMu

[Tporpama Bxitodae ocBiTHI kKommoHeHTH (OK) nukimiB rymaniTapHoi Ta
COIIIAIbHO-€KOHOMIYHO1, MaTeMaTH4YHOI Ta MPUPOIHUYO-HAYKOBOI,
npodeciiHoi Ta NPAKTHYHOI, MIATOTOBKH, IO MAarOTh ITepaTUBHUN
XapakTep Ta 3MICTOBHY cHpsMOBaHicTh. OcOOIMBICTIO JaHOI MpOTrpaMu
€ MpaKTU4YHA 1 MPHUKIaJHA 30PI€EHTOBAHICTh HAa KOHKPETHI 00’€KTH —
JIBUTYHH aBTOMOOUTPHHX TPAaHCHOPTHUX 3aco0iB. IlinroroBka ¢axiBiiB
3MIACHIOETBCS B YMOBaxX, MAaKCUMaJlbHO HAOMIDKEHHX JI0 YMOB
MaiOyTHIX MicCIb iX mpodeciiHol AISTBHOCTI: CIemiani3oBaHi ayquTopii
Ta nabopatopii obnmagHaHi 3aco0aMu Il TPOIECIB BUTOTOBJICHHS Ta
o0poOKM  neTanei, CKJIaJaHHS  arperatiB, iX  BUIpPOOyBaHHS,
TIarHOCTUKHU, OOCIYTrOBYBaHHS Ta PEMOHTY, KOMIT IOTEPHOIO TEXHIKOIO
I pO3pOOKK Ta aBTOMATH30BAHOTO TPOCKTYBAHHS JETAlICH Ta BY3JIiB
aBTOMOOUTbHHUX JIBUTYHIB, CyYaCHHMH 3pa3KaMH aBTOMOOUTBHHX
JBUTYHIB.

1.4. lIpuaatHicTs

BI/IHyCKHI/IKiB A0 mMpaneBJalITYBAHHA Ta MOAAJBINOI0 HABYaAHHA

HpuparHicTh o
npaneBJamTyBaHHS

Bunyckaukn MOXyTh 001iiMaTH Mocaaud TEXHIKa 3 eKCIUTyaTtalii Ta
PEMOHTY yCTaTKyBaHHS, TEXHIKa-TeXHOJora (MeXaHika), TexXHiKa-
KOHCTPYKTOpa (MEXaHika), MeXaHlKa IUIbHHIN, MEXaHiKa 3 PEMOHTY
YCTaTKyBaHHS, MEXaHiKa IeXy, MeXaHiKa IU3eJIbHOI YCTaHOBKH,
MeXaHiKa, MeXaHiKa BUPOOHHUIITBA, KPeCspa-KOHCTPYKTOpA, TEXHiKa-
KOHCTPYKTOpA, TEXHIKa, TEXHIKa 3 HAJAaroJKyBaHHs Ta BUIIPOOYBaHb HA
PEMOHTHO-O0CITYTOBYIOUMX Ta MAIIMHOOYIIBHUX MiANPUEMCTBAX, Y
rajly3eBUX HayKOBO-JIOCIIHHUX YCTAHOBAX, MPOEKTHHUX OpraHi3allisx Ta
npodeciiHO-TEXHIYHUX 3aKJIalaXx OCBITH B YKpaiHi Ta 3a i1 Mexxamu.

IMomannnie HABYAHHSA

Bunyckauku nepmroro (6akaqaBpChKoro) piBHS BHIINOI OCBITH MOXYThb
MIPOJIOBXKYBAaTH HABUaHHS HA JIPYyromMy (MaricTepCcbKOMY) PiBHI BHIIOi
OCBITH Y 3aKJIa/IaX BUIIOI OCBITH.

1.5. BukJjgaaanag Ta OMiHIOBAHHSA

Bukiaaganus TA
HABYAHHSA

OcHOBHHMI miAxXiA: NPoOIEMHO-OPIEHTOBAaHE CTYIEHTOLIEHTPOBAHE
HaBYaHHS 3 €IEMCHTaMU CaMOHABUYaHHS.

Meroan BUKIQIaHHS: JICKIlii, MPaKTUYHI Ta Ja0OpATOpPHI 3aHATTS,
KOHCYJIbTAIIIi, HayKOBI ceMiHapH, JIEMOHCTpAIiitH1 KJIacH,
CTa)KyBaHHS/TIPAKTHKA.

OcBiTHBOIO TporpamMor0 meperdadeHe BHKOPUCTAHHS HACTYIHHX
OCBITHIX TEXHOJIOTiIH: 1HTEpaKTHBHi, TEXHOJOTii iHTeHcUQiKamii
HABYaHHS HA OCHOBI OTMOPHHUX CXEM 1 3HAKOBHX MOJEJEH, TeXHOJOTii
piBHeBOi nudepeHIianii HaBYaHHS, TEXHOJOTiSI MOAYJIbHO-OJIOYHOTO
HaBYaHHS, TEXHOJIOTiS KOPIOPAaTUBHOI'O HABYaHHSA, TEXHOJOTiA
PO3BUTKY KPUTHYHOTO MUCIICHHS, TEXHOJIOTiSi HAaBUaHHS  SIK
JOCITIKEHHSI, TEXHOJIOT1sI MPOEKTHOT'O HaBYaHHSI.

OninoBaHHs

Meroau omiHOBaHHS (€K3aMEHH, 3aliKH, MOJYJbHI KOHTPOJI, 3BITH 3
NPAaKTUK, KOHTPOJbHI pOOOTH, KypcOBI poOOOTH Ta MPOEKTH,
po3paxyHkoBo-rpadiunHi  poboTH, kBamigikauiiHa pobota, ece,
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npe3eHTalii, Tectu ToIO). DopmaruBHI (BXiHE TECTYBaHHS Ta
MOTOYHUI KOHTPOJIb): TECTYBaHHS 3HaHb a00 yMiHb; YCHI Npe3eHTallii;
3BITH TpO J1abopaTopHi poOOTH; aHAIi3 TEKCTiB ab0 JaHUX; 3BITU MPO
NpPaKTUKY; MUChMOBI ece abo 3BITH (MOXYThb OyTH YacTHHH
KBamidiKaiiHoi poOOTH: OTJAN JTepaTypH; KPUTUUYHUN aHaJI3
nyomikamiid tomo). CymaTuBHI (TJACYMKOBHH KOHTPOJb): €K3aMEH
(muCchMOBUN 3 TONAJBIIMM yCHHM  ONHWTYBAaHHAM); 3allik  (3a
pe3yiapTaTaMu (POPMATUBHOTO KOHTPOJIO), 3aXUCTH 3BITIB 3 MPAKTUKH,
3axHCcT KBaJidikamiitHoi poOoTu.

Ampobariiss  pe3ynbTaTiB JOCHIIKEHb Ha HAYKOBUX KOH(EpEeHLIsX,
KOHKypcax HaykoBUX poOir. IlyOmikarisi pe3ynbTaTiB IOCTIIKEHb Yy
($axoBUX  HAYKOBHX  BHJAHHAX. MylbTUMeniiHa  Mpe3eHTaLis
pe3yIbTaTIB OCIIKEHHS Ha HAYKOBOMY CEMIHapi.

1.6. IlporpamMHi KOMIIETEHTHOCTI

InTerpanbna
komneTeHTHicTh (IK)

IK-1. 3pmarHicTh pO3B’sS3yBaTH CKJIQJHI CIEMiali3oBaHl 3agavi 1
MPaKTUYHI IPOOJIEMH Y Taly3i €HepreTHYHOTO MAIIMHOOY1yBaHHS 200 y
mporeci  HaBUaHHS, IO  mepeadavyae  3acTOCYBaHHS — TEOpii
TEIIOMAacOOOMiHYy, TEXHIYHOI TEPMOAMHAMIKH, TiIpOra30JMHAMIKH,
TpaHchopmarlii (mepeTBOpeHHs) €Heprii, TEeXHIYHOI MEXaHIKH Ta
METOMIB BIAMOBIAHMX HAyK 1 XapaKTePU3YEThCA KOMIUICKCHICTIO Ta
HEBH3HAYEHICTIO YMOB.

3arauabHi
koMmneTeHTHOCcTI (3K)

3K 1. 3parnicts peanmizyBatu cBoi mpaBa 1 OOOB’A3KM SIK YJICHA
CYCITUIBCTBA, YCBIJOMIIFOBATH IIHHOCTI TPOMASTHCHKOTO CYCITUIBCTBA Ta
HEOOXIJHICTh HOro CTajoro po3BUTKY, BEPXOBEHCTBA IpaBa, MpaB i
CBOOO/T JTIOJMHY 1 TPOMaJTHUHA B YKpaiHi.

3K 2. 3parnHicts 30epiraTd Ta NPUMHOXKYBAaTH MOpalbHi, KYJIbTYpHI,
HayKOBI IIIHHOCTI 1 JOCSTHEHHsI CYCIJIBCTBA HA OCHOBI PO3yMIiHHS
icTopii Ta 3aKOHOMipHOCTEH PO3BUTKY IpeaMeTHOI obusacTi, i1 Micus y
3arajpHIi CHCTEMi 3HaHb IPO MPHUPOIY 1 CYCHIIBCTBO Ta y PO3BUTKY
CYCHUIBCTBA, TEXHIKM 1 TEXHOJIOTiH, BUKOPUCTOBYBATH Pi3HI BUAU Ta
dbopMHu pyXxoOBOi aKTUBHOCTI JUIsl aKTUBHOTO BIJMOYMHKY Ta BEICHHS
3JI0POBOT'O CIIOCO0Y JKUTTS

3K 3. 3paTHiCTh 3aCTOCOBYBATH 3HAHHS y MMPAKTUYHUX CUTYaIIisIX.

3K 4. 3naHHA Ta pO3yMiHHA MpEAMETHOI 00JacTi Ta PO3YMIHHA
npodeciiHoi AiSITBHOCTI.

3K 5. 3parHicTh CHINKYBaTHCS JAEP)KaBHOIO MOBOIO SIK YCHO, TaK 1
MUCHEMOBO.

3K 6. 3parHiCTh BHUKOPHCTOBYBAaTH 1HO3EMHY MOBY Yy HpodeciiiHiii
TISUIBHOCTI.

3K 7. HaBuuku BHKOpHCTaHHS iH(QOpPMAIIHHMX 1 KOMYHIKaliHHUX
TEXHOJIOTIH.

3K 8. 3gaTHicTh BUUTHCS 1 OBOJIO/IBATU CYYaCHUMH 3HAHHSAMU.

3K 9. 3nmatHicTh 10 TOIIyKYy, OOpoOJieHHS Ta aHamizy iHdopmarii 3
PI3HUX JDKEpe.

3K 10. 3gaTHICTh IpaIfOBaTH B KOMaHII.

3K 11. HaBuuku Mi>kOCOOUCTICHOT B3a€MOII.

3K 12. 3gaTHIiCTh CHIUTIKYBATHCS 3 MPEACTABHUKAMU 1HITUX MPOdeCIiiHIX
TpYII Pi3HOTO PiBHS.

3K 13. [linyBaHHs Ta moBara pi3SHOMaHITHOCTI Ta MYJIbTHKYJIbTYPHOCTI.
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3K 14. HaBrnuku 3aificHeHHS O€3[I€YHOI JisIIIbHOCTI.

3K 15. 3naTHicTh 3a0€3me4yBaTH SKiCTh BUKOHYBAHUX POOIT.

3K 16. [Iparaenns 10 30epexeHHsT HABKOJUIITHBOT'O CEPEIOBHIIIA.

3K 17. 3maTHICTh AISITH COLIAIBLHO BiAMIOBIIAIBLHO Ta CBIIOMO.

3K 18. 3marHICTh yXBaJIOBAaTH PIIMICHHS Ta [IATH, JOTPUMYIOYHCH
NPUHIUIY HEMPHUITYCTUMOCTI KOPYMIii Ta Oyab-sIKUX 1HIIUX IpPOSBIB
HeJ00POYECHOCTI.

Crnenianbhi  (paxosi,
npeaMeTHi)
KOMIIETEHTHOCTI

(PK)

@K 1. 3parHiCTP NPOAEMOHCTPYBATH CUCTEMAaTHYHE PO3yMIHHS
KJIFOYOBHMX AaCTEKTIB Ta KOHIIEMIi PO3BUTKY Taly3l €HEPreTHYHOTO
MaIMHOO Y TyBaHHS.

®K 2. 3matHICTh 3aCTOCOBYBAaTH CBOi 3HAaHHA 1 pO3YMIHHS ISt
BU3HAYCHHS, (OPMYIIOBAHHS 1 BHpIIICHHS IH)KEHEPHUX 3aBIaHb 3
BUKOPHUCTAHHIM METO/IIB CJICKTPUYHO1 1HXKEHEPI1.

@K 3. 3patHicTh aHami3yBaTd iHQOPMALIIO 3 JITEPATypHHUX JKEpE,
3M1MCHIOBATH MAaTEHTHHUH MOIIYK, a TAKOX BUKOPUCTOBYBATH 0a3u JaHUX
Ta 1HII1 JKepena iHpopmanii 11 3aiicHeH s TpodeciiHOl TisSTbHOCTI.
®K 4. 3gaTHiCTH 3aCTOCOBYBAaTH CTaHAAPTHI METOIU PO3PAXyHKY IMPH
NPOEKTYBaHHI JeTaneld 1 By3JiB EHEPreTUYHOTO 1 TEXHOJOTIYHOTO
oOJIaTHAHHSL.

@K 5. 3partHicts po3poliasTH eHepro3Oepirarodi TEXHOJIOTIl Ta
€HEProoIaaHi 3axXOodu TMiJ Yac TPOCKTyBaHHA Ta eKCIuTyaTarlii
€HePreTHYHOTO 1 TeIJIOTEXHOJIOTIYHOTO 00IaTHAHHS.

®K 6. 3pmarHicTh BHOMpATH OCHOBHI W JOMOMDKHI MarTepiajd Ta
croco0u peaiizamii OCHOBHMX TEIUIOTEXHOJIOTIYHUX MpPOLECIB MpHU
CTBOPCHHI HOBOTO OOJIaJHAHHS B Tally3l €HEProMalIMHOOYTYyBaHHS 1
3aCTOCOBYBATHU MIPOTPECUBHI METOAH eKCIUTyaTarii
TEIUIOTEXHOJIOTIYHOTO  OOJIaMHAHHS  JJII  OO’€KTIB  €HEPreTHKH,
MIPOMHCIIOBOCTI 1 TPAHCHOPTY, KOMYHaJbHO-TIOOYTOBOTO Ta arpapHoro
CEKTOPIB EKOHOMIKH.

@K 7. 3naTtHicTh OpaTu ydacTh y poOoTax 3 po3poOKH i BIPOBAKEHHS
TEIIOTEXHOJIOTIYHUX TPOLECIB Yy X0/ MATOTOBKHA BHPOOHHUIITBA HOBOL
NPOAYKIil, TEpeBIpATH SAKICTh MOHTaXY W HAJArOKEHHS IpH
BUMPOOYBAHHAX 1 3/1a4l B €KCIUTyaTaIlil0 HOBUX €HEPreTUYHUX 00’ €KTIB
Ta CUCTEM.

OK 8. 3gaTHiCTh BU3HAYATH PEKUMHU EKCIUTyaTallli eHepreTUYHOro Ta
TEIUIOTEXHOJOTIYHOrO  O0JIafHAaHHS Ta  3aCTOCOBYBaTH  crocoOu
paIliOHaTbHOTO BHKOPUCTAHHS CUPOBHHHUX, CHEPTeTUYHHMX Ta IHIIUX
BH/IIB PECYPCIB.

@K 9. 3ngatHicTh BUKOHYBATH POOOTH 31 cTaHAapTH3allii, yHi]ikalii Ta
TEXHIYHOT MIATOTOBKUA A0 cepTHdiKallii TEeXHIYHMX 3ac00iB, CHCTEM,
MPOIIEeCiB, YCTaTKyBaHHA W MaTepiaiiB, OpraHi30ByBaTH METPOJIOTIUHE
3a0e3medYeHHs] TETUIOTEXHOJOTIYHUX TMPOIECIB 3 BUKOPUCTAHHSIM
TUIIOBUX METOJIB KOHTPOJIO SKOCTI MPOAYKIIi y Tany3i eHepreTHIHOTO
MaImHOO Y IyBaHHS.

@K 10. 3maTHicTh 3a0e3meTyBaTH MOJICTIOBAHHS 00 €KTIB 1 MPOIIECIB 3
BHUKOPHUCTAHHIM CTaHJAPTHUX 1 CHCMIAIBHUX TAaKeTiB IporpaMm Ta
3aco0iB  aBTOMaTru3alii IH)KEHEPHUX  pO3pPaxyHKiB, MPOBOIUTH
EKCIIEpUMEHTH 3a 3aJlaHUMH METOJIMKaMu 3 OO0pOoOKOI ¥ aHami3om
pe3yJbTaTiB.

OK 11. 3paTHICTh BUKOPUCTOBYBATH CTaHAAPTHI METOIUKH TUTAHYBAHHS
eKCIEpUMEHTAIbHUX  JOCHIDKeHb,  3J1HCHIOBaTM  OOpoOKy  Ta
y3araJlbHeHHS Pe3yJIbTaTiB €KCIIEPUMEHTY.

8




I[TPOCEKT

®K 12. 3parnHicTh OpaTd ydacTb y poOOTI Haja IHHOBALIMHUMU
NPOEKTaMH, BUKOPUCTOBYIOUH METOJIU IOCIAHUIIBKO1 JiSTIbHOCTI.

Crneniaabni  (¢axosi,
npeaMeTHi)
KOMIIETEHTHOCTI
OCBITHBOI IIPOrpamMu

®K 13. 3partHicTs 3a0e3medyBaTd pO3pPaxyHOK, IPOCKTyBaHHS,
BUPOOHUIITBO Ta IMiITOTOBKY 0 €KCIUTyaTallii aBTOMOOUTHHIX JBUTYHIB,
iX OCHOBHMX MEXaHi3MiB, CHCTEM Ta arperariB.

1.7. IlporpamMHi pe3yJbTaTH HABYAHHS

IIporpammi
pesyabTatu (IIP)

YMinHS OakaaBpa BU3HAYAIOTHCS 32 BUJAMU HaBYAJIBHOI TISUTBHOCTI SIK
KOHKpETH3allisl 3arajibHUX 1 (axoBHX KOMIIETEHTHOCTEW B MporpaMax
HAaBUAJIbHUX JUCHUIUIIH, TPAKTUK, IHAWBIAyaJIbHUX 3aBAaHb 1
3aCTOCOBYIOTBCS SIK KpHUTEpii BiIOOPY HEOOXIAHMX 1 JOCTaTHIX 3HaHb,
SIK1 MOYKHA 11€HTH(IKYBaTH, KiJTbKICHO OI[IHUTH Ta BUMIPSTH.

3HaHHA | pO3yMiHHA
ITP 1. 3HanHs 1 pO3yMiHHS MaTeMaTWKH, (I3UKH, TEMIOMAaCOOOMIHY,
TEeXHIYHOI ~ TEPMOAMHAMIKH, TiIpOra3ofMHaMiku, TpaHcopmaii
(mepeTBOpeHHsI) €HEprii, TEXHIYHOI MEXaHIKH, KOHCTPYKIIIHHUX
MaTepiajiB, CHCTEM aBTOMAaTH30BAHOTO MPOEKTYBAaHHS EHEPreTUYHHUX
MaIlliH Ha PiBHI, HEOOX1THOMY JUIsl JOCSTHEHHS PE3yJbTaTiB OCBITHBOI
MPOTPaMHU.
[P 2. 3nanHs 1 pO3yMiHHS IH)KEHEPHUX HAYK Ha PIBHI, HEOOXiTHOMY
IUIsL TOCATHEHHS 1HIIMX pe3yJbTaTiB OCBITHBOI MPOTpaMu, B TOMY YHUCIi
eBHA 0013HAHICTH B OCTAHHIX JOCATHEHHSIX.
I[IP 3. Po3yMmiHHS IIMPOKOTO MUDKIMCUUIUIIHAPDHOTO KOHTEKCTY
crnerianbHOCTI 142 EHepreTnyHe MammHOOy TyBaHHS.

In:xeHepHmii aHa i3
ITP 4. 3acrocoByBaTH 1H)XCHEpPHI TEXHOJIOT1i, MPOIECH, CHUCTEMH 1
oOnagHaHHA BIANOBIZHO A0 croemiambHOcTi 142 Eneprernune
MaIMHOOYyBaHHS, OOMpaTH 1 3aCTOCOBYBATH MPUIATHI THIIOBI
aHATITHYHI, PO3PAaXyHKOBI Ta €KCHEPUMEHTAJIbHI METOIM; MPAaBUILHO
IHTEpPIPETYBATH PE3YIbTATH TAKUX JOCIIKCHb.
[P 5. BusBnaru, ¢GopMynioBaTH 1 BUPINIYBATH 1H)KEHEPHI 3aBJaHHSA
BIIMOBIMHO 110 crienianbHOCTI 142 EHepreTnuHe MarmmHOOyIyBaHHS;
PO3YMITH BaXXJIMBICTh HETEXHIYHHUX (CYCHUIBCTBO, 370pOB'S 1 Oe3meka,
HABKOJIMIITHE CEPEIOBUIIE, EKOHOMIKA 1 POMHUCIIOBICTH) OOMEKEHb.

IIpoexTyBanHsn
IIP 6. Po3pobmnsaT 1 MPOEKTyBaTH BUPOOM B Taly3l €HEPTETHUYHOTO
MaIIMHOOYyBaHHS, TIPOIIECH 1 CUCTEMH, IO 33JOBOJBHSIOTH KOHKPETHI
BHUMOTH, $KI MOXYTh BKJIIOYaTH OOI3HAHICTb TIPO HETEXHIYHI
(cycminbCcTBO, 30pOB's 1 Oe31eKa, HABKOJIUIITHE CEPEeIOBUIIE, EKOHOMIKA
1 TPOMUCIIOBICTH) acCIeKTH; OOpaHHS 1 3aCTOCOBYBaHHS aJI€KBAaTHOI
METOOJIOT1] MPOEKTyBAHHSI.
TP 7. IlpoekTyBaTH OO0’€KTH EHEPreTUYHOTO MAITUHOOYyBaHHS,
3aCTOCYBATH CydacHi KOMEPIiiHI Ta aBTOPCHKI MPOTpaMHi MPOIYKTH Ha
OCHOBI1 pO3YMIHHSI TIEPEIOBUX JIOCATHEHB TaTy31.
JocaimxenHs

I[IP 8. BukopucToByBaTH HayKOBI 0Oa3W JaHUX Ta IHII BiJIIMOBIIHI
mKepena iHpopmarii, 3A1iCHIOBATH MOJIETIOBAHHS 3 METOIO JIETAIBHOTO
BHBYCHHS 1 JOCIIKEHHS 1HXXCHEPHUX MHUTAaHb NMPUHAWMHI B OJJHOMY 3
HanpsIMiB EHEPTeTUYHOTO MAIIMHOOY TyBaHHSI.
ITP 9. 3acTrocoByBaTM HOpPMATHBHI JOKYMEHTH 1 TMpaBuUja TEXHIKU
0e3reKu pu BUPILIECHHI PO eCiiiHUX 3aBAaHb.
ITP 10. IlmanyBatn 1 BUKOHYBAaTH €KCIEPUMEHTAIbHI JOCITIKCHHS 3a
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JOTIOMOT'OI0 1HCTPYMEHTaJIbHUX 3ac00iB (BUMIPIOBAIBHUX TPHIIAJIIB),
OLIIHIOBATH MOXUOKH NMPOBEICHHS JOCITIKEHb, pPOOUTH BUCHOBKH.
InkeHepHa mpakTHKAa
IIP 11. Po3ymiHHS 3aCTOCOBYBaHMX METOAMK TPOEKTYBaHHA 1
JOCITI/DKEHb y c(epl €HEePreTHYHOTO MaIIMHOOYAYBaHHS, a TaKOX iX
O0OMEKEHb.
ITP 12. 3acTocoByBaTH MpaKTHYHI HABUYKU BUPINICHHS 3aBlIaHb, IO
nependavyaoTh peamizaliio  1HXEHEPHHX TMPOEKTIB 1 TPOBEICHHS
IIOCJIIIKEHb.
[P 13. BukopucroByBaTH OOJNaJHAHHS, MaTepialid Ta IHCTPYMEHTH,
1HXKEHEpH1 TEXHOJIOTII 1 IPOIIeCH, a TAKOXK PO3YMIHHS iX 0OMEXEHb MPHU
BUpILICHH] PO eCiiiHUX 3aB1aHb.
I[IP 14. 3acTrocoByBaTM HOPMH IHXKEHEpPHOI TIpakTUKH y cdepi
€HEePreTUYHOr0 MAIIMHOOY TyBaHHSI.
ITP 15. Po3ymiHHS HETeXHIYHHMX (CYCHUIBCTBO, 3/IOpOB'S 1 Oe3meka,
HABKOJIMIIIHE CEPEIOBUINE, EKOHOMIKAa 1 IMPOMHCIOBICTh) HACTIAKIB
THXKEHEPHOT MPaKTHKH.
CymxeHHst
ITP 16. OTpumyBatu i IHTEpIpEeTyBaTHU BIIMOBIAHI JaHi 1 aHaNi3yBaTH
CKJIAJTHOCT1 Y cpepi EHePreTUIHOT0 MAIIMHOOYTyBaHHS IS TOHECCHHS
CY/’KEHb, K1 B1100pakaloTh BiAMOBIIHI COLIAIbHI Ta €TUYHI IPOOIEMH.
ITP 17. Ympasnsatu npodeciitHO AISUTBHICTIO y POOOTI Haa MPOCKTaMHU
NpUHAliMHI B OJHOMY 3 HaIpsIMIB €HEPreTHYHOro, Oepyuum Ha cebe
BI/IMTOBIIAJIbHICTD 32 IPUUHSATTS PIllICHb.
KomyHikanis Ta komanaHa podora
ITP 18. EdexTuBHO cninkyBatucs 3 muTaHb iHMOpMaIiii, iae#, mpoodiem
Ta PilIeHb 3 IHKEHEPHUM CIIIBTOBAPUCTBOM 1 CYCIUJILCTBOM 3arajioM.
ITP 19. EdextnBHO mTpaIioBaT B HalliOHATBHOMY Ta MIXKHAPOJIHOMY
KOHTEKCTi, SK OCOOHCTICTh 1 SIK 4WI€H KOMaHaW, 1 e(EeKTHBHO
CHIBIPAIIOBATH 3 IHKCHEpAMU Ta HE THKEHEPaMHU.
HaBuyaHHS NPOTATOM KMTTS
ITP 20. Po3ymiHHS HEOOXITHOCTI CaMOCTIMHOTO HaBYaHHS IMPOTATOM
KUTTSL.
ITP 21. Anani3zyBaTi pO3BUTOK HAYKH 1 TEXHIKH.

IIporpammi

pe3yJIbTaTH OCBITHBOI

ITP 22. 3acTocoByBaTH CydacHi METOAU 1 3aco0M Il pO3paxyHKY,
MPOCKTYBaHHS, BHUPOOHUIITBA Ta MIATOTOBKM JO EKCIUTyaTarlii
aBTOMOOUTbHMX JBUTYHIB, iX OCHOBHMX MEXaHi3MiB, CHCTEM Ta

nporpamMu X
arperaris.
1.8. PecypcHe 3a0e3nedeHHs peaJiiaiii mporpamMu
Kagpose [MTigroroBky 3a OIIII 3xiiicHioe kadeapa IBUTYHIB Ta TEIUIOTEXHIKH 13
3a6e3meyeHHs 3JIY9CHHSIM TaKO0X HAYKOBO-TIEJArOT1YHUX MPaIliBHUKIB 1HIIMX Kadeap

aBTOMEXaHIYHOTO (DaKyJIbTETy Ta yHiBepcuTeTy. Peainizamis OCBITHBOI
mporpamMu  3a0€3MeuyeThCsl  HAYKOBO-TIEIArOTIYHUMH  TMPaIliBHUKAMH
HTY, sxi MatoTh HayKOBUH CTyMiHb Ta/ab0 BUEHE 3BaHHS, MPAKTHYHHUHA
JOCBIZ] Ta TIOCTIHHO TMIABUIIYIOTH CBOIO KBaji(ikaiiro, TpPOBOIATH
HAyKOBI JOCHI/DKCHHS Ta MAalOTh HAyKOBI TMpai, TMOB’s3aHi 13
MPEAMETHOO o0JacTro creriajabHOCTI 142 Eneprernune
MAaIMHOO Yy TyBaHHS.

KinpkicHi Ta #KICHI TOKa3HUKH pPIBHS HAyKOBOi Ta mpodeciiHoi
aKTUBHOCTI HAayKOBO-TIEArOTiYHUX MpPALiBHUKIB, $Ki 3a0e3Me4yloTh
ocBiTHIN miporiec 3a OIl moBHIicTIO BiAnoBiAar0Th JlineH31iiHUM ymMoBam
MIPOBAJKEHHSI OCBITHBOT JIISTTLHOCTI 3aKJIaJ[IB OCBITH.
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MarepianbHo-
TeXHIYHE
3a0e3MeYeHH

Kadenpa nBuryHiB i TEIIOTEXHIKK Ma€e HaBYaJIbHO-HAYKOBI JtabopaTopii
BUNIPOOYBaHHS JBUTYHIB 1 MaJMBHOI amapaTypy 3arajbHOI0 IUIOMICIO
287 kB.M. B mabopatopii BunnpoOyBaHHS IBUTYHIB BCTAHOBJICHI IBUTYHU
3 iICKpOBHUM 3amanoBaHHaM 1 nuseni monener VW BBY-1,4; Toyota
Prius; Opel C30NE; BA3 2103; [1-243; CM/1-2307; VW ASV 1,9Tdi.
BumnpoOyBanbHi  cTeHOu 3  JBUTYHaMH  oOnmagHaHi  3aco0amu
BUMIpPIOBaHHs TapameTpiB BiamoBigHo a0 1SO3046-3:2006 «IlopriHeBi
JIBUTYHU BHYTPINIHBOTO 3ropsiHHSA. Xapakrtepuctuku. YactuHa 3.
MeTtoau BU3HAYECHHY.

JlaGopatopii Ta  cmemiamizoBaHi  ayguTopii  IHIMX  Kadenp
aBTOMEXaHIYHOTo (aKkyIbTeTy, 3amydeHux a0 peama3amii OIl, obnagHaHi
3aco0amMH /i1 BUBYCHHS KOHCTPYKIIT ()YHKI[IOHAJIBHUX €JIEMEHTIB
aBTOMOOUTbHMX JIBUTYHIB, TIPOBEICHHs JIabopaTOpHHX poOiT 13
BCEOIYHOTO JTOCTIKEHHST POOOYMX MPOIECiB MEXaHi3MiB, arperariB Ta
CHUCTEM aBTOMOOUIBPHUX JIBUTYHIB, CYJaCHUMU 3pa3kaMH aBTOMOOLTEHUX
JBUTYHIB.

B HTVY ¢yskiionyroTs 16 MyIbTUMEIIHHAX KOMIT FOTEPHHUX KJIACiB, sIKi
JI03BOJISIIOTH BIPOBAKYBAaTH CydacHI IHHOBAIIIHI TEXHOJIOT1] HABYAHHS
Ta 3abe3nedyBary iH(pOpMaTH3aIlil0 HABYATBHOTO MpoIiecy; J1aboparopii
1 KaOiHeTH, OCHAIIeHI Cy4YacHHMM OOJIaJHAHHAM, TNpWIaTaMU,
BUMIPIOBAJILHOIO 1 JIIalrHOCTMYHOIO amnapaTypolo, IepCOHATbHUMHU
KOMIT FOTEpaMH, 110 3a0e3euye CyqacHUH piBE€Hb MIATOTOBKH (haxXiBIIiB.
Bynieni yHiBepcHTETy MalOTh HaBYaJIbHI ayAMTOpii JUIS TPOBEICHHS
3aHATH JICKIITHOTO, CEMIHAPCHKOTO THUITY, TPYMOBUX Ta 1HAWBITYyaIbHUX
KOHCYJIbTAIlill, caMoCTiiiHOT pOOOTH 1 MpHUMIilleHb Ui 30epiraHHs i
npodiJaKTUYHOTO  OOCIYrOBYBaHHS ~ HABYAJIBHOTO  OOJIaHAHHSA.
[TpumimieHHss Anas caMOCTiHHOT poOOTHM OCHAIIEHI KOMIT IOTEPHOIO
TEXHIKOIO 3 MOXJIMBICTIO IMAKIIOYEHHS 10 O0e3komToBHOI Mepexi WI-FI
13 3a0e3MeUeHHIM JJOCTYIY JI0 €JIEKTPOHHOTO 1H()OPMAIliifHO-OCBITHHOTO
cepenosuma HTY.

KinpkicHI OKa3HUKH MaTepiadbHO-TEXHIYHOTO 3a0e3MeueHHs MMOBHICTIO
BiAMmoBimaroTh  JlieH31HHUM  yMOBaM  TPOBAJDKEHHS  OCBITHBOI
ISTIBHOCTI 3aK/IaIiB OCBITH.

Indopmaniiine
HABYAJBLHO-
MeETOANYHE
3a0e3nmeyeHHs

Ta

3abe3nedeHicTh 0cBiTHROTO Tpouecy Ha Oll, HaBuanbHOIO, JOBIKOBOIO
Ta HAyKOBOIO JITEPATYPOIO, IHCTPYKTUBHO-METOUYHUMHU MaTepiaaMH,
a TaKo)X HOPMATUBHOIO JIOKYMEHTAIlI€I0  BIAMOBIAAE  IFOYUM
HOpMaTHBaM 3a0e3MeYeHOCTI KOHTHHICHTY 3700yBayiB OCBITH 3a
CreIiagbHICTIO. B HaBYaHHI BUKOPUCTOBYETHCS K Oi0mioTeuHuit GoHm
HTY Ta enextponna 6a3a 6i0miorexu 3 pexxumom WEB-nocTyny, Tak i
BJIACHI HaBYAJIbHO-METOINYHI PO3poOKH BUKIaAa4diB kKadenp HTVY.

VYHiBepcuTer Mae KOMIUIEKTH JineH3iiHoro 06a30BOro Ta
CreriajgizoBaHoro TmporpamMHoro 3abe3nedeHHs. JIist  gocmiKeHHS
TEeXHIYHUX TapaMeTpiB JABHUTYHIB 1 EHEPreTHYHMX YCTAaHOBOK 1 IiX
pobounx TMpoIEeCiB y HaBYAIBbHIA 1 HayKoBid poOOTi 3700yBaviB
BUKOPUCTOBYEThCS porpamue 3abe3neueHHs: USB Oscilloscope 3.2.5.6
— JIJISl TIPOIECY aBTOMATHU30BAaHOTO BHMIPIOBAHHS POOOYMX MapaMeTpiB
JIBUTYHIB 1 EHEPreTUYHHX YCTAHOBOK 3 BHUKOPHUCTAHHSM aHAJIOTO-
nudposoro mneperBoproBada; Audi-VW Tool v. 2.0.9, Motronic
Diagnost 1.21 — mng mporecy aBTOMaTH30BAHOTO BHUMIPIOBAaHHS
poboYMX TapaMmeTpiB JIBUTYHIB 1 EHEPreTUYHUX YCTAaHOBOK 3
BUKOPUCTAHHSM aganTepy sl MiIKJIIOYEHHS A0 MIarHOCTHYHOI JiHii
craugapty OBD; I13 «ICE Analysis» (AC Ne 32176) — mist mpouecy
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aBTOMATU30BaHOI OOpOOKM miarpaM poOOYMX TIPOIIECIB JABUTYHIB 1
€HepreTHYHUX YCTaHOBOK; «Po3paxyHok poOouoro mwkiny JIB3 v.
0.3.2020» (AC Ne 31962) — nansa mporecy aBTOMaTH30BAaHOTO
PO3paxyHKy NOKa3HHUKIB aBTOMOOUIbHUX JBUTYHIB.

Komm’roTepri  KiacM  OCHalleHi  KOMIT IOTEPHOIO  TEXHIKOIO  Ta
BINOBITHUM  MPOTPaMHUM  3a0€3MEUeHHSIM Uil  po3poOKuM 1
ABTOMATHU30BAaHOTO TMPOCKTYBAaHHSA JETaJe, BY3JiB, MEXaHI3MiB,
arperatiB Ta CHCTEM aBTOMOOUIBHUX JBHIYHIB, KOMII IOTEPHOTO
MOJICITIOBaHHS pOOOYMX MPOIECIB AaBTOMOOUTHHUX JIBUTYHIB.
Enextponne indopmariiino-ocBiTHE cepenoBumie HTY  3nmatne
3a0e3nevyyBaTH:

- JIOCTYNn A0 HaBYAIBHHX IUIaHIB, pOOOYMX Tporpam JAMCIMILIIH,
MPaKTHK, BUJAHb €JICKTPOHHHUX OI0JIOTEUYHHUX CHCTEM 1 €JICKTPOHHHX
OCBITHIX pecypciB, 110 BKa3aHi B pOOOYHX Mporpamax;

- (¢ikcarmito mepediry OCBITHBOTO TPOIECY, PE3yIbTaTiB MPOMIKHOI
aTecTallii Ta pe3yJIbTaTiB OCBOEHHS MPOrPaMHu;

- B3AEMOJIII0 MK yYaCHUKaMH OCBITHBOTO TIPOIECY 3a JOTIOMOTOIO
Mepexi [HTepHer.

3n100yBaui OCBITM MOXYTh OE3KOIITOBHO BHUKOPUCTOBYBATH BeO-
pecypcu Office 365 Education, xmaphi cepsicu Google, mmatdopmy
nuctanmiiiHoro HaByanHa Moodle http://do.ntu.edu.ua/, MarTh
MOBHOIIIHHUN KOPUCTYBallbKUK JOCTYI /O HAayKOBO-METPHUYHUX 0a3
nanux Scopus, Web of Science, Science Direct, Spinger, GoogleScholar
Ta IHIIUX; peecTpy (paxoBux HayKOBUX BUAaHb http://nfv.ukrintei.ua/.
OHoBIIEHHS iH(pOopMaLiiHOTO Ta HaBYaJIbHO-METOIUYHOTO
3a0e3nedeHHs] BiIOYBAa€ThCA IIOPIYHO 3 YypaxyBaHHSAM TEHICHIIIN
PO3BUTKY  CIEIIaTbHOCTI  Ta  3aTBEPIKYETHCS  BiANOBIIHUMH
KOJIET1aJIbHUMU OopraHaMu (haKyJbTeTy 1 YHIBEPCHUTETY.

O0csr, ckmag Ta AKICTh 1HPOPMAIIHHOIO Ta HAaBYAIBHO-METOJUYHOTO
3a0e3MeueHHsT  TMOBHICTIO  BiANMoOBinaiTh  JlieH31WHUM  yMOBaM
MIPOBAJKEHHSI OCBITHHOT ISTTHOCTI 3aKJIaJ[IB OCBITH.

1.9. AkageMiuHa MOOLIBHICTDH

HanionaianHa
KpeIuTHA
MOOLILHICTH

AkanemiuHa MOOUTBHICTh 3HIMCHIOETHCA 3rigHO [lojokeHHs Tpo
MOPSIOK pearizalii mpaBa Ha akaJeMidyHy MOOUIBHICTH CTY/ACHTIB
HamionansHoro TPaHCIIOPTHOTO YHIBEPCUTETY
(http://www.ntu.edu.ua/wp-
content/uploads/2017/10/polozhennja_akadem_stud.pdf).
AkaneMiyHa MOOUTBHICT CTYIEHTIB 3IHCHIOETBCS Ha TiACTaBi
VKJIAJEHHSI Yyroa Tpo CHIBPOOITHUIITBO MDK YHIBEpCUTETOM Ta
3aKJIJI0M BHILOI OCBITH YKpaiHH 3a Y3rO/PKEHUMH Ta 3aTBEPKCHUMU Y
BCTAQHOBJICHOMY TMOPSAJKY 1HAMBIAYaTbHUMH HaBYaJIbHUMH IUIaHAMU
CTYJCHTIB Ta MPOrpaMaMy HaBYAIbHUX JUCIHUTLTIH.

JlomyckaeTbesl mepe3apaxyBaHHS KpEAWTIB, OTPUMAHUX Y 1HIIMX
3aKJIaJlaX BHIIOI OCBITH YKpaiHH.

Mi:xHapoana
KpeIuTHA
MOOLILHICTH

AkanemiuHa MOOUIBHICTh 3HIMCHIOETHCA 3rigHO [lojokeHHs Tpo
MOPSIOK  pearizalii mpaBa Ha akaJeMidyHy MOOLIBHICTH CTY/ACHTIB
HamionansHoro TPaHCIIOPTHOTO YHIBEPCUTETY
(http://www.ntu.edu.ua/wp-
content/uploads/2017/10/polozhennja_akadem_stud.pdf).
AkaneMiyHa MOOUTBHICT CTYNEHTIB 3IIHCHIOETBCS Ha TiACTaBi
VKJIAJEHHSI Yroa TMpo CHIBPOOITHUIITBO MDK YHIBEpCUTETOM Ta
1HO3EMHUM 3aKJIAJIOM BHUIIOI OCBITH, MK YHIBEPCHUTETOM Ta T'PYIOI0
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3aKjadiB  BHINOI OCBITH  PI3HUX
3aTBEP)KEHUMU Y  BCTAHOBICHOMY TMOPSAKY  1HIWBIIyalbHUMHU
HaBYAJbHMMH IUTAHAMH CTY/CHTIB Ta TpOrpaMamMH HaBUYAIbHUX
IMCLUIUTIH, @ TAKOXK B paMKaX MDKYPSIOBHUX YroJl PO CHiBPOOITHULITBO
B TaJIy31 OCBITH, MDKHAPOJIHUX MPOCKTIB, B IKUX YHIBEPCUTET NMPUKAMAE
y4acTh, TPAHTIB Ta IHITUX MOAI0HUX.

JlonmyckaeThesl Tiepe3apaxyBaHHS KpPEAWTIB, OTPUMAHUX y 1HO3EMHHUX

KpaiH 3a Y3TOJDKEHHMH Ta

3aKJIaJ1aX BUILOI OCBITH.

HaBuanHs iHo3eMHHX
3100yBayviB
ocBiTH

3100yBaviB BUIIIOT OCBITH.
Moga BUKIaIaHHS — YKpaTHChKA.

BHIIIOT

3a JaHOIO OCBITHBOIO IPOTPAMOI0 MOXKJIMBE HaBYAaHHS 1HO3EMHHX

2. OCHOBHI KOMIIOHEHTH OCBITHbOI ITIPOT'PAMHU

2.1. IlepeJiik OCBITHIX KOMIIOHEHTIB

O6csr ocBiTHRO-TIpodeciitHoi mporpamu craHoBUThH 240 kpeautiB €KTC. OO60B’s3k0Ba
yactuHa rnporpamu craHoBUTh 180 kpeautiB EKTC (75 %), y TOMy uucIi: IpaKTUYHA MiArOTOBKA —
9 kpenutiB (3,8 %), BUKOHAHHS 1 3aXUCT KBaiidikauiiHoi podotu Oakanaspa — 7,5 kpeauris (3,1

%).

O6c¢sr BubipkoBoi yactuau — 60 kpeautiB €EKTC (25 %). Bubip 3aiiicHIOETbCS 13 KaTalory
BUOIPKOBUX JUCIMIUIIH aBTOMEXaHIYHOro Qakynabrery abo yHiBepcuTeTy, y 00css3i,
eKkBiBaJieHTHOMY 60 KpeauTam €KTC. Karamorm  moctymHi 324  MOCWJIAHHSM

http://www.ntu.edu.ua/studentam/vibirkovi-distsiplini/

®opma
Kon KoMmnoHeHTH 0CBiTHBOI NpOrpaMu (HaBYaJIbHI JUCHUILIIHH, KinbkicTs | migcymk.
H/IT KYpCcOBi mpoekTH (po60TH), NPAKTUKHU, KBaJidikaniiina podora) | kpeaurtie | Konrtpou
10
1 2 3 4
OBOB’A3KOBI OCBITHI KOMIIOHEHTU 180
IukJ ryMaHiTApHOI T COLiaJIbHO-eKOHOMIYHOI MIATOTOBKHU 17
OK1 | Icropis Ykpainu Ta ykpaiHChKOi KyJIbTypH 5 Ex3amen
OK2 | Vkpainceka MoBa (3a nmpoQeciitHiM CTIpSIMYBaHHSIM) 3 3ainik
OK3 | [no3emHa moBa (3a npoeciiiHuM CIIpSIMyBaHHSM) 6 3E;<J131?<M6H’
OK4 | ®inocodis TexHiKH 3 Ex3amen
Iukya MaTeMaTH4YHOI TA NPUPOJAHUY0-HAYKOBOI MiITOTOBKH 36
OK5 | dizuka 11 EKg.aMeH’
3aJI1K
OK6 | Marematuka 16 EK3.aMeH’
3aITiK
OK7 | Ximis 4 Ex3ameH
OK8 | [npopmaruka 5 Ex3amen
Iluka 3arajabHol npodeciiiHol Ta NPAKTHYHOI MiATOTOBKH 68
OK9 | Hapucna reomerpis Ta iHxeHepHa rpadika 8 B;iniMeH’
OK10 | Teopernyna mexaHika 8 Exsamer,
3aITiK
OK11 | Onip marepiaiis 6 Ex3ameH,
OK12 | Teopist MexaHi3MiB i MallliH 5 Ex3amen
OK13 | I'impasnika 3 Ex3amen
. . E
OK14 | TeopeTnuHi OCHOBH TEILIOTEXHIKU 4 K3aMet
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1 2 3 4
OKI15 | TexHomorisi KOHCTPYKIIHHUX MaTepiajiiB Ta MaTepiallo3HaBCTBO 6 f;;iiMeH’
OK16 | Bzaemo3aMiHHICTh, CTAHIAPTU3AIIIS 1 TEXHIYHI BUMIPIOBAHHS 4 Ex3ameH
OK17 | derani MamuH i OCHOBU KOHCTPYIOBAHHS 6 f;;iiMeH’
OK18 | TexHONOr14Hi OCHOBH MalIMHOOY/yBaHHS 4 Ex3amen
OK19 | EnekrpoTexHika, eIeKTpOHIKa, MIKpPOIIPOLIECOPHA TEXHIKa 4 3aiix
OK20 | Exosnorist TpaHciopTy 4 Ex3amen
OK21 | ExcruryaraniiiHi Mmatepiaiu 3 Ex3amen
OK22 | OcHOBH O€3IIEKH JTIOAUHI 3 Ex3amen

Huka npodgeciiinoi Ta npakTuyHoi miarorosku 3a OIIII 42.5
«ABTOMOOLIbHI ABUTYHI)) ’
OK23 | Beryn no daxy 3 3ainik
OK24 | KoHcTpyKIist Ta AMHAMIKa JBUTYHIB BHYTPIITHHOTO 3TrOPSIHHS 7,5 f;;iiMeH’
OK25 | ABromo01i 8 Ex3amen
OK26 | Teopist IBUTYHIB BHYTPIIITHHOTO 3TrOPSIHHS 6 Ex3amen
OK27 | Cucremu NBUTYHIB BHYTPIIITHEOTO 3TOPSTHHS 4 Ex3amen
OK28 | ABTOMaTH4HE PEryOBaHHS IBUTYHIB BHYTPIIIHBOTO 3TOPSHHS 3 Ex3amen
OK29 | I'azoBa nuHamika Ta arperaTu HaJlyBaHHS 5 Ex3amen
OK30 | OcobnuBocTi po6oYnX MPOILECIB HETPANMIIMHUX TEIIOBUX IBUIYHIB | 3 Exsamen
OK31 XapaKTepUCTUKHU JABUTYHIB BHYTPIIIHBOTO 3rOPSIHHA Ta 1X 3 Ex3amen
BHU3HAUCHHS
[1T11 | HaByajbHa mMpaKTHKA 3 3ainik
I1I12 | TexHoJiOTiYHA MPAKTHKA 3 3anik
[1T13 | llepeaxBanidikaniiina npakTHKa 3 3ainik
JIA | BukonanHs i 3axucT kBajidikauiiinoi po6oTu 6akasaBpa 7,5 ii’éﬁ;
BUBIPKOBI OCBITHI KOMIIOHEHTHU* 60
BK1 | BuGipkoBuii KOMIOHEHT 3 3aiix
BK2 | BubipkoBuii KOMIIOHEHT 3 3ainik
BK3 | BuGipkoBuii KOMIOHEHT 4 3aiix
BK4 | BuGipkoBuii KOMIOHEHT 3 3aiix
BK5 | BubipkoBuii KOMIIOHEHT 3 3ainik
BK6 | BuGipkoBuii KOMIOHEHT 3 3aiix
BK7 | BubipkoBuii KOMIIOHEHT 4 3ainik
BK8 | BuGipkoBuii KOMIOHEHT 4 3aiix
BK9 | BubipkoBuii KOMIIOHEHT 4 3ainik
BK10 | BubipkoBuii KOMIIOHEHT 4 3ainik
BK11 | BubipkoBuii KOMIIOHEHT 3 3aiix
BK12 | BubipkoBuii KOMIIOHCHT 4 3ainik
BK13 | BubipkoBuii KOMIIOHEHT 4 3aiix
BK14 | BubipkoBuii KOMIIOHCHT 4 3ainik
BK15 | BubipkoBuii KOMIIOHEHT 3 3aiix
BK16 | BubipkoBuii KOMIIOHEHT 4 3ainik
BK17 | BubipkoBuii KOMIIOHEHT 3 3ainik
Pa3oMm 3 miaroroBku 0axkajaBpa 240

[Tpumitka: * Tlpomemypa peamizarii mpaBa CTYIACHTIB Ha BHOIp HaBUaJbHUX JUCIUTLUIIH

Bu3HavyeHa y [lomoxkeHHi mpo mopsimok peanizauii cryneHtamu HTY mpaBa Ha BinbHUE BHOIp
HaBuanbHUX auctuutiH (http://vstup.ntu.edu.ua/pro_vybir navch_dystsyplin.pdf).
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2.2. CTpYKTYpHO-JIOTiYHA cXeMa

1-i cemecTp 2-i1 cemecTp 3-11 cemecTp 4-ih cemecTp 5-11 cemecTp 6-11 cemecTp 7-11 cemecTp 8-11 cemecTp

L

1

r
&

OK10 Teopernuna MexaHika )

OK11 Onip matepianip J4+—j OK12 Teopisi MexaHi3MiB i
MaLmH

OK20 Exonorist
TPAHCIOPTY

OK28 Aptomatnune
PeryJIioBaHHS ABHTYHIB
BHYTPILIHBOTO 3rOPSIHHSL

OK16 B3aeM03aMiHHICTb,
CTaHAAapTH3ALis | TEXHIUHI
BHMIPIOBaHHS

. Marepianu
OK3 TnosemHa mMoBa (3a npodeciiiHiuM CIpsMyBaHHSIM) P!

OK1 Icropis
Vkpainu ta
YKpaiHCbKOi
KYJbTYPH

OK22 OcHoBu 6e3nexu
JIONMHH

OK24 Koncrpykuis Ta

a JIBUTyHIB
BHYTPILUHBOTO 3rOPSHHS

OK14 TeopeTnuni OCHOBH
TEIIOTeXHIKH

—{  OKI3 'igpaBnika  }—

OK29 I'azoea nuHamika

Ta arperaTy HaJnyBaHHs

OK4 ®inocodist
™1 OK7 Ximist TEXHIKH

( OK25 Asromobini g

OK6 Maremarnka )

/ OK15 TexHooris KOHCTPYKIIfHHX MaTepianiB Ta OK 18 Texuonoriuni
\ MaTepiano3HaBCTBO OCHOBH MalIHHOOY 1y BaHHs!
OK2 Vkpainceka

OK31 XapakTepuctuxu
JIBUTYHIB BHYTPILIHEOrO
3rOpsHHA Ta iX

OK27 Cucremu ABHTYHIB
BHYTPILIHBOTO 3rOPSIHHS

TITI2 Texuonoriuna BH3HAYEHHS
Moea (za MPaKTHKA
npodeciitHum paj
OK19 EnekrtporexHika, . .
CrIpAMY BaHHAM) po OK17 JTerani MawmH i OCHOBH KOHCTPYIOBAHHS
Y OK8 Indopmarika €JIEKTPOHIKA, OK30 Ocobmsocti
MIKPOIPOLECOPHA TEXHIKA poBounX npoltecis TITI3 ]
Tepenxpanibixauiiina [«

HeTPafHIiiiHIX TEMIOBHX
JIBHTYHIB

( OK9 Hap reomeTpisi Ta iHskeHepHa rpadika ) TPAKTHKA

OK23 Beryn no
daxy

OK24 Koncrpykuis ta
LlHHaMiKa JIBUTYHIB
BHYTPILIHBOr O 3rOPsAHHSA

JIA BukOHaHHS 1 3aXHCT
kBaidikauiinoi poboTi
GakanaBpa

OK26 Teopisi 1BHIYHIB
BHYTPILUHBOTO 3rOPSIHHSI

TITT1 HaBuajbHa NpakTHKa
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3. POPMA ATECTAIIII 3JIOBYBAUYIB BUIIIOI OCBITU 3A OCBITHBHO-
MPOPECIMHOIO TPOT'PAMOIO «ABTOMOBLIBHI JIBUT'YHW»
CIIEHIAJIBHOCTI 142 «<EHEPTETUYHE MAIIMHOBY 1YBAHHS»

ArTecTallisi BUIIYCKHHKIB 32 OCBITHBOIO ITPOIPaMOI0 «ABTOMOOUIBHI JBUTYHU» CHEIIaIbHOCTI
142 «EnepretnyHe MammHOOYIYBaHHS» 3IIHCHIOETBCS Yy  (opmi MyONIYHOTO  3aXHUCTy
kBasidikauiitHoi podotn O6akanaspa. IlincymkoBa atecrarlist 311HCHIOETbCS OLIHIOBAHHSAM CTYIICHS
chopmoBaHOCTI 0a30BUX KOMIIETEHTHOCTEH.

Kpamigikamiiina pobota mae mepeadadaTd po3B’SI3aHHS CKIIAIHOTO  CIICIiaTi30BaHOTO

3aBAaHHS a00 MPAKTHUYHOI 3a/1a4l Taly31 eHEPreTHYHOTO MAITMHOOYAyBaHHS, 0 XapaKTEPU3IYETHCS
KOMIUIEKCHICTIO Ta HEBH3HAUEHICTIO YMOB, i3 3aCTOCYBAaHHSM TEOpPid Ta METOIIB EJIEKTPUYHOI
1HXKEeHeplii.

VY kBamigikauiifHiii poboTi HEe Moxke OyTH akajgemiyHoro miariaty, (amscudikamii Ta
cnucyBanHd. KBamidikaiiiiina po6oTa po3MilllyeTbCsl y pero3uTapii 3akiay BUIIOT OCBITH.

3axucT kBamiikamiitHOT poOOTH MPOBOAMTHCS HA BIIKPUTOMY 3aCillaHHI €K3aMeHaIlliHOi
KOMICii 3 MiJICYMKOBO1 aTecTallii 3100yBaviB BUIIOT OCBITH.
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4. MATPUILIS BIIIOBIITHOCTI ITIPOIr'PAMHUX KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBO-ITPO®ECIMHOI

IMPOI'PAMHU «<ABTOMOBIJIBHI IBUT'YHW»
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5. MATPULSI 3ABE3NEYEHHST IPOTPAMHHX PE3YJIbTATIB HABYAHHSI BIATIOBLAHUMU KOMIIOHEHTAMH
OCBITHBO-ITPO®ECINHOT IPOI'PAMH «<ABTOMOBLIbHI JIBUTYHW

Sl el 2el S s R RS2 2SS S8 S S 838 sy

SEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
e 1 + |+ |+ + |+ |+ |+ |+ |+ +
np2 + + |+ [+ |+ |+ ]+ + |+ |+ |+ ||+ ]+ +
Imp 3 + + |+ + |+ [+ |+ + |+ |+
IIP 4 + S I I O I o I B B I B I S I e I I S I S I I R I +
P 5 + + + + + |+ |+ + |+ +
P 6 + + + + |+ + |+ +
mnp 7 + + |+ + |+ + |+
np 8 + |+ [+ |F [+ |+ ]+ + |+
mnmpP9 + + |+ [+ |+
P 10 + o I Ao I I I I I e I I e I I I I I + |+ + |+ |+ + |+ [+ |+
P 11 + + R I I I S I I +
mnp 12 + el I I I I I e I I I e I
P 13 + |+ [+ |+ + |+ el I I I I I e I I I e I
1P 14 + + + |+ S I U S I A S I S I S
P 15 + + |+ + |+ |+ |+
IIP 16 + + + |+ |+ |+
mnp 17 + + + |+ + + |+ [+ |+
nPi18 |+ [+ |+ |+ + + + |+ + + |+ [+ |+
nP19 |+ [+ |+ |+ + |+ [+ |+
mp20 |+ + + e I I I I e I I I I I I I
mp21 |+ + o I o I I e e I I e I I I I I I I
mnp 22 + |+ + el I I o I e I e e e




