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3AT'AJIBHI ITOJIO’KEHHSA

Atecrariinuii ek3amMeH € (OpMOIO aTecTallii BHUIYCKHHKIB IEPIIOTro
(6akanmaBpChKOTO) pIBHS BHUINOI OCBITH OCBITHBO-TIPOQECIMHUX TporpaMm 3a
criemanpHicTIO 142 «EHepretnuHe MamuHOOYAYyBaHHS» (OCBITHBO-TIpodeciiina
nporpama « TexHiuHe 00CIyroByBaHHS Ta JIIarHOCTHKA aBTOMOOIJILHUX JIBUTYHIBY)
rany3i 3HaHb 14 «EnektpuyHa imwkeHepis» y 2021-2022 HaB4aiapbHOMY POIIi.
ATecTarisi 3aBepIIyEThCS BHUIAYCI0 JOKYMEHTa BCTaHOBIEHOTO 3pa3ka Ipo
MPUCYKEHHST 37100yBady OCBITHBOI KBami(ikarmii «bakamaBp 3 €HEpreTHyHOro
MaIIMHOOYTyBaHHS.

ATecTamiiiHuii ek3aMeH nepeadayae OIIHIOBAHHS JOCATHEHHS pPe3yJbTaTiB
HaBYaHHS, BHU3HAYEHUX  OCBITHBbO-TpodeciiiHolo  mporpamoro  «TexHiune
00CJIyrOByBaHHsI Ta IIarHOCTHKA aBTOMOOUTbHHMX JIBUTYHIBY» JIJIS aTeCTallli.

[Iporpama arecramiiHOTO €K3aMEHy /Ui  BHUIYCKHHKIB  TIEpPIIOTO
(6akanmaBpChbKOTO) PpIBHA BHINOI OCBITM  OCBITHBO-TIpo(peciiiHOi  mporpamu
«TexHniuHe 0OCIYyroByBaHHsS Ta JIarHOCTUKAa AaBTOMOOIJBHUX JBUTYHIB» 3a
criemanpHicTiO 142  «EHepretnune MammHOOyAyBaHHS» Tany3l 3HaHb 14
«EnexkTpuyHa iHXeHepis» po3pobiieHa kadeaporo IBUTYHIB 1 TEIJIOTEXHIKHM Ha
OCHOBI IIi€1 OCBITHBO-NPOGECIITHOT TPOrpaMH.

ATecTaliitHiil eK3aMeH MPOBOAUTHCS Y MUCEMOBIN (JOPMI 3 BUKOPUCTAHHSIM
TECTOBUX TexHoJOTiH. [lporenypa mpoBeaeHHS aTecTalifHOTO €K3aMEHy MOKe
3MIHIOBAaTHUCh Y pa3l HECTIPUSATIMBOI OE3MEKOBOI CUTYaIII].

bimer arecramiiiHoro ek3ameHy MICTUTh 14 3amWTaHb [BOX pIBHIB
CKJIQJIHOCTI 3 OCHOBHUX MPO(UTIOI0YHNX AUCHHUTLTIH.

3anuTaHHs TEpHIOTo piBHA CKiIagHoCcTi (3 1-ro mo 10-e 3amuranHsa OineTa
aTeCTallfHOTO €K3aMeHy) TMependayarTh BHUOIP CTYJIEHTOM BIANOBIAL 13
HaBeJIeHUX y O11eTi 3 BapiaHTIB BIAMOBIAIL, 3 SIKUX TUIBKHA OJUH MPaBHIHHUMH.

3anuTaHHs Apyroro piBHs ckiaagHocTi (3 11-ro mo 14-e 3anuTtanHsa Oinera
aTecTalifHOTO €K3aMeHy) TependadaroTh HaJaHHA CTYJEHTOM pPO3TOpHYTOT
TEOPETUYHOT BIIMOBII.

[IpaBuibHUI HAa TYMKY CTyJIEHTa BapiaHT BiJMOBil HA 3alMTaHHS MEPIIOTO
piBHS CKJIaJHOCTI CTyIEHT TMO3Hauae Oe3nocepeHb0 Ha OnaHKy Oiiera
aTecTalifHOTO eK3aMEeHY.

BinnoBias Ha 3amuTaHHS APYroro piBHA CKJIAJHOCTI CTYAEHT HAaBOJIUTH Ha
apKyIax Jis MMCbMOBOI B1JIITOBI/II.



1. AMCHUILJIIHA «TEOPISA ABUI'YHIB BHYTPIIIIHBOI'O
3I'OPAHH S »

Tema 1. /[IBurynm BHyTleIHLOFO 3TOpaHHsl. Busznauennsi. Icropis
PO3BHTKY. I[BnryHH 30BHIIIHKOTO 1 BHYTPINIHBROTO 3rOpaHHs. BigMiHHOCTI
JIBUTYHIB BHYyTpimHbOro 3ropanHs (/[IB3). Icropis po3BUTKY JBUTYHIB
BHYTPIIIHHOTO 3ropaHHs. Hampsimu po3BuTKy ABUTYHOOymyBaHHs. [limBuineHHs
MaJUBHOI €KOHOMIYHOCTI 1 3MEHINCHHS MIKiMBUX BUKHAIB J[B3. Bumorwm, mo
BHUCYBAIOTHCS J0 JBUTYHIB Yy 3B’5I3KY 3 IX p0OOTOI0 B yMOBaX €KCILTyaTallii.

Tema 2. XimiuHi peakuil 3ropaHHsi NAJUBONOBITPSIHUX CyMillleH.
Peakiiii 3ropaHHs piaKuX 1 ra3onoi0Hux najuB. TeopeTnyHo He0OXiIHA KIJIbKICTh
noBITps s 3ropaHHs nanuBa. KoediuieHT Haamipy mnoBiTps. Ckiaj roprodoi
cyminii. 3ropaHHs TajuBa MPH HAUIMIIKY 1 HEIOCTATHIM KUIBKOCTI IOBITPSL.
KinbkicTh 1 ckiaa npoaykTiB 3ropanHs. KoedilieHT MonekynspHux 3MiH. Temiora
3rOopaHHs TajuBa 1 TOPIOYOI CyMimm. 3ajekHICTh TEIJIOTH 3TOpPaHHS TOPHOYOi
CyMilll BiJ CKJIagy majauBa 1 KoedilieHTa HaaMIpy NOBITps. TemnoeMHicTh
CBIXKOTO 3apsAay 1 MPOIYKTIB 3rOpaHHs.

Tema 3. Tepmoaunamiuni mukau nopmHeBux [IB3. TepmoamnamiuHi
IIUKIINA 3 MABEACHHSIM TEIUIOTH TPH CTAIOMY 00’€Mi, MPU CTajIOMy THCKY Ta 31
3MIMIAaHUM MIBEICHHIM TEIUIOTH. Broius pI3HUX dakTopiB Ha
TEIUIOBUKOPUCTAHHA 1 MNUTOMY poOOTy uuKIiB. [lOpiBHSHHS NMKIIB TpU
0/ITHAKOBOMY HaiOUIbIIOMy TUCKY. Teopetuuni nukiu JIB3 3 HagmyBOM.

Tema 4. JlilicHi MUKJIM YOTUPUTAKTHUX ABUTYHIB. XapakTep NpOTIKAHHS
JIACHUX ITUKJIIB YOTUPUTAKTHUX JIBUTYHIB 1 IX OCHOBHI BIIMIHHOCTI BiJl 1I€JIbHUX
nuKiiB. [HAMKaTopHa Jmiarpama JIACHOTO UUKIY Y 4-TaKTHUX JBUTYHAaX 3
3anaJfOBaHHSM BiJl CTUCKAHHSI.

Tema 5. Jidichi mukam razosux JIB3 i rasoauseniB. [HaukaTopHi
zuarpaMH ra3oBUX JBUTYHIB 1 TazommsenmiB. da3u ra3zopo3mofiny 4-TaKTHUX
JIBUTYHIB.

Tema 6. TemnusoBuii po3paxynok JIB3. Bubip BuxigHMX JaHHX I
TEIUIOBOTO po3paxyHKy. [Ipoiiec ra3000MiHy B MIBUAKOXITHUX ABUTYHAX.

Tema 7. Ilpouec Bmycky. UuHHUKH, IO BIUIMBAIOTh Ha €(EKTHUBHE
OPOTIKAHHA TPOLECY HANOBHEHHS: TIAPABIIYHUNA OMIp BIYCKHOI CHCTEMH,
OiAIrpiBaHHs 3apsiy, 3aJUIIKOBI ra3u. BuzHadeHHs THUCKY 1 TeMIepaTypu KIHIS
Brycky. KoedimienT HanmoBHeHHS. UWHHHMKH, 110 BIUIMBAIOTh Ha KOEQIIIEHT
HAIMTOBHEHHS.

Tema 8. Ilponecu cTuckaHus i 3ropanHsi. 3arajabHi BiJOMOCTI ITPO MPOIIEC
ctuckanHg. CTUCKaHHS B JiMicHOMY HMKJIl. TermooOMiH MK PoOOYUM TIJIOM 1
CTIHKaMH LIWJIIHJpa B Mpolieci cTUCKaHHA. [loka3HUK MOJITpOnK CTUCKAHHS, HOTO
3MIHa B XOJIl IPOIIECYy CTHUCKAHHS 1 CepeAHe 3Ha4YeHHsA. BHU3HAaue€HHS THUCKY 1
TEMIEPATypd B KIHI[l CTUCKAaHHSA 1 X peasbHl BEIUYMHUA ISl PI3HUX THIIIB
IBUTYHIB. BrumiB pi3Hux ¢akTopiB Ha mnpouec cTuckanHg. di3uko-XiMIYHUHI 3MiICT
mpoliiecy 3ropaHHs. PiBHSHHS 3ropaHHs IS MUKy 3 MiABEACHHSM TEIUIOTH MpHU
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NMOCTIHHOMY 00’eMi. PiBHSHHS 3ropaHHs I UKy 31 3MIIMIAHUM I1JBEICHHSIM
TEIJIOTH.

Tema 9. Ilpouec po3mupenHsi. OcoOMMBOCTI MPOIECY PO3IIUPEHHSA B
niicnomy 1wkm. [loka3sHuK momiTponmu 1 WOTO 3MIHIOBAHHS B TIpOIECi
posmmpeHHs. Po3paxyHkoBe BH3HA4€HHS THCKYy 1 TeMIepaTypd B KiHIII
PO3IIMPEHHS, iX MPAKTUYH] 3HAYCHHS.

Tema 10. Ilpouec Bunmycky. XapakTep NpOTiKaHHS HpOIECY BUMYCKy. Tpu
craaii Bumycky. ['iapaBmiuHmii omip y BHIIyCKHIM CHUCTeMl 1 HWOro BIUIMB Ha
NOTYXHICTh ABUTYHAa. UMHHUKM, 110 BIUIMBAIOTh Ha 3HAYEHHs BTpaT IiJI 4ac
BUITYCKY.

Tema 11. [lokazuukn podOYOro UMKIY. [HIUKATOPHI TOKa3HUKH.
CepenHiii iHAMKATOPHMIT TUCK AilicHOTO HUKIy. MOro aHaniTHUHEe BU3HAYCHHS JUIs
pI3HUX JBUTYHIB. [HIMKAaTOpHA MOTYXXHICTh. [HAUKATOpHUI KOEPIIIEHT KOPUCHOT
mii.

Tema 12. Buznavennsi ingukaTopuux nokasHukiB JIB3. Po3paxyHkoBe i
eKcriepuMenTaigbHe Bu3HaueHHs iHaukatopHoro KKJI. Iluroma iHgukatopHa
BUTpAaTa MajuBa.

Tema 13. E¢pexTnBHI nokasHuku. MexaHiuHl BTpatd B IBUTYHI. BTpaTu
Ha TepTs, X PO3MOJUICHHS MO OCHOBHUX By3JaX JABUTyHa. BTpatu Ha mpoiec
ra3ooOMiHy. BuTpara mOTYy)XHOCTI Ha TpPHUBEACHHS MAOMOMDKHHUX MEXaHI3MIB.
Cepenniéi  edextuBHMI THCK. JliTpoBa 1 mHMTOMa TOPIIHEBA MOTY>KHICTb.
Mexaniuanii KKJI. EdextuBunit KKJI nBuryna, edekTuBHa nuTOoMa BUTpaTa
nanuBa. [IpakTuyHi 3HAYEHHS MOKA3HMKIB aBTOTPAKTOPHUX ABUTYHIB. UMHHUKH,
K1 BINIMBAIOTh Ha 1HIUKATOPHI 1 €heKTUBHI MOKA3HUKH JIBUTYHA.

Tema 14. dilicui uukau 2-rakTHux /AB3. Oco6nmBocTi pododoro mukiy 2-
taktHUX JIB3. IlepeBarm 2-taktHux JIB3 y mnopiBHsSHHI ¢ 4-TakKTHUMH Ta iX
Heomiku. CXeMU MPOAYBKHU: KOHTYPHI 1 IPSIMOTOYHI.

Tema 15. InqukaTopua aiarpama 2-takraux JIB3. [liarpama wac-mepepis.
[Motyxnicts 2-taktHux JIB3. [lificna 1 ymoBHa cTyminb cTuckaHHs. Koedimient
BTpaueHOro 06’eMy i koedimieHT npoayBkH. [loka3HuKU MpoIiecy BIYCKY.

Tema 16. 3ropanHst  po0o4oi cymimni B JBHUIyHaX 3 ICKpOBHM
3anajoBaHHsAM. [[IBUIKICTh MOIIMPEHHS MOJyM’sl B KaMmepl 3ropanHs. OCHOBHI
¢da3u mporecy 3ropaHHs 3a PO3TOPHYTOIO 1HIWKATOPHOIO Jiarpamoro. JleToHarris.
[lepemuacHe 3anantoBaHHsA. OKTaHOBE YMCIIO MaIUBA.

Tema 17. BiiuB KOHCTPYKTHMBHHUX i eKCIUIyaTalliilHUX YHMHHUKIB HAa
npomec 3ropaHHs. BrumB cTyneHs cTUckaHHS, (GOpMH KamMepu 3TOpaHHS,
KUIBKOCTI 1 PO3MIIIIEHHSI CBIYOK 3amajlOBaHHs, PO3MIPIB IWJIHIpaA, MaTepiairy
OCHOBHUX JeTajied, CcKiIaay poboyoi cymimi, 4dYuciaa o0OepTiB, CTyMNeHs
JPOCEIOBaHHs, 1HTEHCUBHOCTI OXOJIOJPKEHHSI, CTaHy OTOUYYIOUOTO Cepe/IoBHUIIIA,
HArapoyTBOPEHHS, TEXHIYHOT'O CTaHy JIBUTYHA.

Tema 18. PoOoumii nmpouec auseniB. [lepeBarn 1 HEOONIKU AHM3EINIB.
Posropayra inamkatopHa miarpama auseniB. OcCOOJMBOCTI TPOIECY 3TOPaHHS.
[lepion 3aTpuMKHU 3aiiMaHHS, OTO 3aJE€KHICTh BiJl MIBUIKICHOTO PEXHUMY, COPTY
nanuBa, THCKY 1 Temmeparypu cTuckanHda. [lIBuakicTe HapocTaHHS THUCKY B
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npoiieci 3ropaHHs (>KOPCTKICTh) 1 MAaKCUMAJIbHUM TUCK IUKITY B IIBUJIKOX1JTHOMY
JU3eNll, 3aX0/U II0JI0 3HMKEHHS KOPCTKOCTI 3ropaHHs. BIUMB XapakTepucTHK
MajgnBa, BUXPOBOTO PYXY MOBITPSI, KyTa BUMIEPE/HKCHHS MTOYATKY BIIOPCKYBaHHS Ta
IHIIMX YWHHUKIB HAa TPOLEC 3ropaHHA B au3eni. lleTaHoBe umcio AU3eIbHOTO
najanBa.

Tema 19. ®opmu kamep 3ropanHs Au3endiB. Criocodbu CyMilIOyTBOPEHHS:
o0’eMHe, TUTIBKOBE, 00’eMHO-IUTiBKOBe. Heposaineni 1 po3aiieHi Kamepu
sropaHHs. Kamepu 3ropanHs Au3emiB 3 IIIBKOBUM CYMIIIOYTBOPEHHSIM.

Tema 20. bararomamuBni /IB3. Ocob6mmuBocti OaraTtonmamuBaux JIB3.
Kamepu 3ropanns 6aratonanusuux JIB3. Bumoru 1o nanuBHOi anmapatypu.

Tema 21. MeToau miABMIIeHHSA JITPOBOI MOTYKHOCTI mopmHeBux JIB3.
[lapameTpu, 1m0 BIUIMBAIOTh HA JITPOBY MOTYXKHICTh mnopiiHeBux JIB3.
MoOXIMBOCTI BUKOPUCTAHHS IIUX TMapaMeTpiB JJid TIJIBUINECHHS JIITPOBOI
notyxxHocTi JIB3. Bukopuctanus Haaaysy B JIB3.

Tema 22. Hagnys mopmHeBux /IB3. Cucremu HamayBy: 3 MeXaHIYHUM
MPUBOJOM KOMIIpecopa; 3 TypOokommpecopoMm; KombiHoBaHa. (coOIMBOCTI
po0O0YOTo MpoTIeCy ABUTYHIB 3 HAJAYyBOM. JIlnHAMIYHUN HAATYB.

Opi€HTOBHI 3alIUTAHHA JJIS1 ATECTAUINHOIO eK3aMeHy

3anumanna nepuio2o pieHa CK1aoHocmi

1. SIxi OyBarOTh ABUTYHH 32 CIIOCOOOM 3/1iICHEHHSI pOOOYOTo LUKITY?

2. SIx po3pi3HAIOTH ABUTYHU 33 BUJIOM BUKOPHUCTOBYBAHOTO MajanBa’?

3. Ckulbku 00€pTIB KPHUBOIIMIA HEOOXITHO IS pealizaliii poOo4Yoro IUKIy
YOTUPUTAKTHOTO JBUTYHA?

4. Ckinbku 00€epTiB KPHUBOIIUIA HEOOXITHO IS peadizaimii poOOYoro MUKy
JBOTAKTHOTO JBUTYHA?

5. lllo po3yMitOTh MiJ HOHSTTSIM «TaKT JIBUTYHa»?

6. Axi npouiecu CKIaaal0Th MOBHUN poOOUNi UK nopiiHeBoro JIB3?

7. Illo Ha3UBaAETHCS CTYNEHEM CTHUCKaHHS B nopiuHeBomy J[B3?

8. Sxuit 00’€M 3BUIbHAETHCA TMOPIIHEM IPH TEPEMIIIEHHI BiJ BEPXHHOI [0
HUKHBOT MEPTBOI TOUKHU?

9. Slknit 00’€M 3aMUIIAE€THCA HAJ TMOPLIHEM, KOJM MOPUICHb 3HAXOIUTHCS Y
BEpXHIN MepTBiil TOUL1?

10. AAxuit 00’e€M pO3MillIEHUI HaA TMOPIIHEM, KOJIU MOPUICHb 3HAXOAUTHCS Y
HWDKHIN MEpTBIH TOYII?

11. Ik Ha3UBa€THCA KIIBKICTh TEIUIOTH, 10 BUIUISAETHCA MPU TOBHOMY 3ropaHHi 1
KI' TlajJuBa y KaJlOpUMETpU4Hid OomO1 0e3 ypaxyBaHHsS TEIUIOTH KOHJEHcAIli
BOJISIHUX TapiB?

12. Slk Ha3UBA€ETHCS KIIBKICTh TEIIOTH, 110 BUAUISAETHCS MPU 3rOpaHHl 1 Kr nanusa
y KaJIOpUMETpUUHiA 00MO1 ITpu HECTaul KUCHIO?

13. Slke uncno xapaKTepu3ye 3AaTHICTh MAIUBA MIPOTUCTOSITU JETOHAIT?

14. Slke uncno xapakTepu3ye 37aTHICTh TAJINBa A0 CaMO3aiiMaHHS?



15. Ilig wac peamizaiii sitkoro mpoiiecy po6odoro nukiay JB3 oTpumyerhes
KOpHCHA MeXaHi4Ha poOoTa?

16. 3a sikoro 3HaueHHs Koe(ilieHTa HaAMIpY MOBITPSI YTBOPIOETbCA O1Ha roproya
cymim?

17.3a skoro 3HaueHHs Koe(illieHTa HAAMIPY TOBITPS YTBOPIOEThCA  Oarara
roproya cymim?

18. Sxuit TepMOaMHAMIYHUI TIPOIIEC OMKCYE 3MiHY MapaMeTpiB poOodoro Tiia 3a
CTUCKaHHS 1 pO3LIMPEHHS y JIHCHOMY LIMKi?

19. 3a pyxy nopmns B Hampsimi BMT uu HMT 3niiicHIO€TBCSL MpolieC BITYCKY
CBIXKOT'O 3apsly Y YHOTUPUTAKTHOMY JIBUTYH1?

20. B saxuii MoMeHT BiAOyBa€eThCs 3amajtoBaHHS po0OYOi Cymimll B IUKII
OEH3MHOBOTO JABUTYHA?

21. B sxuii MOMEHT MMOYMHAETHCS BUITYCK BIANPALbOBAHUX T'a3iB B A1MCHOMY UKL
MOPIIHEBOIO JBUTYHA?

22. Ckinpku (a3 XapakTepu3ylTh 3TOpaHHS poOOUYoi Cymilr OEeH3MHOBOTO
JBUT'YHA?

23. Ckinbku (pa3 xapaKTepus3yrTh 3ropaHHs poO0v0i CymiITi au3ems?

24. Slk Ha3MBA€THCS BIAHOIICHHS KUTBKOCTI MOBITPS, 10 (aKTUYHO Oepe ydacTh y
3ropaHHi, 0 Ti€i KUIBKOCTI, IO TEOPETHYHO HEOOXigHA AJIi MOBHOIO 3TOpPaHHs
nanuBa?

25. Slky Ha3By OTpuUMajna roprooya CyMiml, y sKOi KOoe(ili€eHT HaaMipy MHOBITPA
OLIbIIIE OUHUILI?

26. SIky Ha3By oTpuMalia roproya CyMill, y sKOi KOe(iIlleHT HaaMipy MOBITPs
MEHIIIE OTUHULI?

27. SIxi mporecu IIMCHOTO IUKITY ABUTYHA 3a0€31eUy0Th ra3000MiH?

28. 3a skoro 3Ha4YeHHsS KoeilieHTa HaaIMIpy MOBITPS OTPUMYEThCS MaKCUMajbHa
MOTYKHICTh O€H3MHOBOTO JIBUT'YHA?

29. Slki cknazoBi BXOJATH 10 (DOpMYNIM BU3HAYEHHS 1HIWKATOPHOI MOTYXHOCTI
NOPIIHEBOI'O JBUTYHA?

30. Ski ckaA0B1 BU3HAYAIOTH MOTYXKHICTh MEXaHIYHUX BTpat [IB3?

31. YV mepiog mpotikanHs sikoro TakTy oxaHodacHo 3AKPUTI Bnyckuwmii 1
BUITYCKHMI KJanaHu?

3anumanna 0py2020 piensa cKi1a0HoOCmi

1.InqukaropHa giarpaMa ABUTYHA 3 ICKPOBUM 3aIalOBAHHSIM, K XapaKTEPUCTHKA
JIHACHOTO ITUKITY.

2.InaukaTopHa aiarpama ausens. BinMiHHICTH BiJ JiarpaMu JBUTYHA 3 1CKPOBHUM
3armaatOBaHHSIM

3.Buau nanusa nns nopuHeBux J(B3. EnementapHuii cknan naausa.

4 KiJIbKICTh TOBITPS, HEOOX1THOTO JIJI1 MMOBHOTO 3ropaHHs 1 Kr piJIkoro majauBa B
JIB3. Buznauenns koedilieHTy HaaIMIpy TTOBITPS X .

5.Hepo3/ineHi Ta HamiBpo3/IijeHi KaMepH 3ropaHHs AU3eiB. [x KoHpiryparii.
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6.IIporiec BMycKy sSIK OJMH 13 MPOIIECIB Ta3000MiHy. XapaKTEpUCTHUKA MPOLECY
4epe3 KOe(ilieHT HATIOBHEHHS 7]y, .

7Ilpouec crtuckanHs B aiiicHomy nukm [IB3. daktopu, mo BIIuMBaOTh Ha
MPOTIKAHHS MPOLIECY.

8.IIporec posmmpeHHs B AiiicHOMY Ik nopimHeBoro JIB3 Ta xapakrepucrrka
BIUIUBY Ha MPOLIEC PI3HUX YNHHUKIB.

9.Ilpouiec Bunycky B IMKJ1 YoTUpuTakTHOTO JIB3. YMOBa epekTHBHOCTI mpoliecy.
10.Cepenniii iIHAMKATOPHUNA TUCK K MOKa3HUK €()EKTUBHOCTI peaizalii UKy
JIB3.

11.InaMKaTOPHI MOKA3HUKHU pOOOYOTro HIUKITY MOPIIHEBOIO JBUTYHA

12.EdexTuBHI MOKa3HUKH JBUTYHA BHYTPIIIHBOTO 3ropaHHs. MOXIHMBOCTI iX
TIOJTITTIIICHHS.

13.Ilponiec 3ropaHHsi B ABUTYHaxX 3 ICKPOBUM 3alaJIIOBaHHIM. XapaKTEPUCTHKA
¢a3 3ropaHHsl.

14.Cknan  poOodoi cymimm, HEOOXIAHWN i OTPUMAHHS MaKCHUMAJIbHOT
NOTY>KHOCTI P13HUX THIIB MOPIIHEBUX JABUTYHIB Ta HAWKPAII0i €EKOHOMIUYHOCTI.
15.I1pouec 3ropaHHs B AU3eNsAX. XapaKTepucTuka (a3 3ropaHHs.

16.Pi3Humss Mik 00'€eMHMM Ta IUIIBKOBUM CYMIINIOYTBOPEHHSIM B JU3EIISX.
[lepeBaru KO>XHOTO TUITY CYMIIIIOYTBOPEHHS.

Cnucok peKoMeH/I0BAHOI JIiTepaTypH

1. ABTOoMOOUIbHI ABUTYHH : miapyuHuk / A6pamuyk @.1., I'yrapeBuyu 10.0.,
Honranos K.€., Tumuenxko I.I. — K. : Apicreit, 2008. — 476 c. ISBN 966-8458-26-5

2 JIBUryHM BHYTPIIIHBOTO 3ropsHHA. Teopis : miapyunuk / B.I'. J{guenko;
3a pen. A.Il. Mapuenka. — Xapkip : HTY “XIII”, 2008. — 488 c.

3. ABTOMOOUTBHI ABUTYHU. OCHOBHM TeOpii MOPIIHEBUX JBUTYHIB : HaBY.
nocionuk / K.€. Jlonranos. — K. : HMK BO, 1990. — 79 c.

2. JMCHHUIIJVITHA « KOHCTPYKIIA I TUHAMIKA ABUI'YHIB
BHYTPIIIHBOI'O 3I'OPAHHS»

Tema 1. KinemaTtuka  KPUBOIIMIIHO-IIATYHHOTO  MeXaHi3My.
[lepemimieHHs, MBUAKICTh 1 MPUCKOPEHHS TMOPIIHSA B JBUTYHAX 3 IIEHTPAJIbHUM
KPMBOIIMITHAM MEXaHI3MOM. IX aHaTiTM4Hi 3a7€KHOCTI BiJ KyTa MOBOPOTY
KOJIIHYacToro Bajia. BubOip OCHOBHHUX pPO3MIPIB KPHUBOIIMITHOTO MEXaHI3MYy.
3HaueHHs CepeNHbOl IIBUAKOCTI MOpIIHS. BimHOmIEHHS pajaiyca KpWUBOIIMIA IO
JIOBKHMHU TIaTyHA.

Tema 2. /luHamika KPUBOIIMIIHO-IMIATYHHOrO MexaHi3my. Cuau 1
MOMEHTH, SIKI JIIIOTh B CHUCTEMI KPHUBOLIMITHOTO MEXAHI3MY OJHOLMIIHAPOBOTO
neuryHa. [IpuBeneHHst Mac neraneil KpUBOIMIUITHOTO MexaHi3My. Cuiu iHepIii Bix
Mac, 10 PyXaloThCs 3BOPOTHO-MOCTyNanbHO. CyMapHi CUIIM 1 MOMEHTH, SIK1 JIIIOTh
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B KPUBOIIMITHOMY MEXaHi3M1 OJHOIMIIHAPOBOro ABuryHa. [loOymoBa miarpamu
3yCWJIb, 10 JIIOTh Ha MOPIIEHb, HA CTIHKY IWJIIHIpA, a TaKOXX TAHTCHIaIbHI 1
panianbHi 3yCHUIS HAa MIATYHHY IIUIKY Baja.

Tema 3. Posropuyri agiarpamMm cumi, sIKi JilOTb 'y KPHBOIIMITHO-
IIATYHHOMY MeXaHi3Mi i Ha mmMiiku KoJiH4YacToro BaJia. Po3ropuyTi aiarpamu
cun, ski gitote y KIIM. IToOynmoBa monsipHOi aiarpamMu Cui, MO AIFOTh Ha
MIATYHHY UMKy KoJiHYacToro Bana. [loispHi [giarpaMud HaBaHTa)XeHHS Ha
KOpiHHI mmiiku Bana. [loOymoBa niarpamMu moBHUX (HAOIrOBMX) MOMEHTIB Ha
KOpIHHI 1 IIaTyHHI IIUHUKK KoJjiH4YacTtoro Baja. [loOymoBa jiarpamMu 3HOIITYBaHHS
IATYHHUX HIMHOK KOJIIHYACTOTO Baja.

Tema 4. Po3paxyHOK MaXOBHKAa 3 YMOBHU 3a0e3le4eHHs PiBHOMIPHOCTI
xony /IB3. HepiBHOMIipHICT XOAy JABUTYHa. PO3paxyHOK MaxoBHKa 3 YMOB
3a0€3MeUeHHs] PIBHOMIPHOCTI X0y JBUT'YHA.

Tema 5. KpyTwibHi  KOJHMBaHHS KOJIHYAcTOro Baja. Po3paxyHok
eKBiBaJIeHTHOI cuctemu. [IpuBeNeHHs TOBKMHU 1 MAaCH €KBIBAJICHTHOI CHCTEMHU.
BinbHi Ta mnpumycoBi KpyTWJIbHI KOJIMBaHHSA. Bu3HaYeHHS pO3paxyHKOBOTO
MOMEHTY CHJI MPYXHOCTI. MeToau 3HWKEHHsS HAmpyXEHOCTI BiA KPYTHUIBHHUX
KOJIMBaHb.

Tema 6. YMoBH 3piBHOBa:keHOCTi ABUryHiB. CuIM 1 MOMEHTH, SKi
BUKJIMKAIOTh HE3PIBHOBAXKEHICTh JIBUTyHA. 3arajbHi YMOBH 3pIBHOB)XEHOCTI 1
3aBJIaHHS 3PIBHOBA)XEHOCTI. 3pIBHOBAXKEHICTh BIALIGHTPOBHUX CHJI. baratokosniHHi
KOJIIHYACTI BaJli aBTOMOOITBLHUX JABUTYHIB. Po3mimieHHs1 1 100ip MpoTUBAr mjis
3pIBHOBAKEHHS BIALICHTPOBUX CHJI 1HEPINi 1 MOMEHTY Bij 1ux cui. CtatuyHe i
JTUHaMI4He OaaHCyBaHHA. 3PIBHOBaXXEHHS OJHOIMIIHAPOBOTO JABUTYHA.

Tema 7. 3piBHOBa)KeHHSI 0AraTOUMJIIHAPOBUX JABUTYHIB. /[BUTYH psaHUIA
JOTUPUIIMITIHAPOBHUI. OCOOIMBOCTI 3pIBHOBAXKEHHSI V-TI01I0OHUX JIBUTYHIB.

Tema 8. Po3paxyHOK Ha MIIHICTH JeTajled KPUBOUIMIIHO-IIATYHHOTIO
MeXxaHi3My i nuiainapo-nopuHeBoi rpynu. Koncrpykiis nuniaapis. Po3paxyHox
mutiHapa. Po3paxyHOK MIMUIBOK KPIMJIEHHS TOJIOBKH OJIOKa. YMOBH poOOTH 1
BUMOTU JI0 JAeTaneil mopmHeBoi rpymnu. [lopmmHi, X KOHCTPYKTHBHI (opmu,
NOpiBHsIbHA OLIHKAa. KOHCTpYKTHMBHI 3axoau AJis BiABEACHHS TeIJia BiA THUIIA
MIOPIITHS 1 3MEHIICHHS TEMIIEPATYPHOTO 3a30PY B FOOIII.

Tema 9. Koucrpykuiss i po3paxynok mnopumniB JIB3. Konctpykiis
nopiHiB. Po3paxyHok mopmHs. Cnocobu 3’€IHAaHHA TOPIIHEBOIO MalbLsd 3
MOPIITHEM 1 BEPXHBOIO TOJIOBKOIO IaTyHa. BU3HaueHHs: OCHOBHUX PO3MIpIB MaJbLis
13 YMOB HaJ1MHOCTI, OBaJTi3allii Ta CIpaloBaHHs. MeToau MmiABUIIEHHS MIITHOCTI 1
3HOCOCTIHKOCTI.

Tema 10. KoncTpykuisi i po3paxyHok mnopmHeBHX Kijenb. I[Ipodimi
MOPIIHEBUX KUICIh, 1X KOHCTPYKTHBHI MOKA3HUKUA 1 Martepianu. Bubip po3mipis
MOPIIIHEBUX KIJIElb 1 pO3paxyHOK sl TnepeBipku. Emtopu HampyxkeHb. Crajesi
BUTI KUIBIA.

Tema 11. Po3paxyHok martynHoi rpymu. llatynu oanHopsinHux 1 V-
NOJMIOHMX JBUTYHIB. YMOBH poOOTHM 1 BUMOrM 10 HHX. [lopirHeBi TrooBKU
MIATYHIB [l TUTABAIOYMX 1 3alIeMiIeHNX naibliB. CtepxHi maryHiB. KpuBommmnHi
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TOJIOBKU IATYyHIB. Bkiaauiri, KpUImky i OONTH KPUBOLIUITHOI TOJIOBKU IIATyHA.
Po3paxyHOk okpeMHX €JE€MEHTIB IIaTyHa 1 MAaTYHHUX O00JITIB. MeToau 3MIITHEHHS
[IATYHIB KOHCTPYKTUBHI 1 TEXHOJIOT1YHI.

Tema 12. Po3paxyHOK KOJiHYACTOr0 BaJjia. YMOBH pPOOOTH 1 OCHOBHI
BuMOTU. KOHCTpyKTHBHI ()OpMU B 3alIeKHOCTI BiJ THUIy ABUTYHA, KUIBKOCTI 1
pO3TallyBaHHS IIWTHIAPIB, a TaKOX Bil PO3MIMICHHS KOPIHHUX IIHAHOK.
Posmimenns 1 kpirieHHst npoTtusar. [lonermenss maTyHHUX mUHoK. Po3miteHHs
MaciasiHUX KaHamiB. ['anteni. @opma mmwmifok. [lepexpurrs mmumitok. Marepianm.
KOHCTpYKTHBHI 1 TEXHOJIOT1YHI METOIM 3MILTHEHHS.

Opi€cHTOBHI 3aNIMTAHHS JJISI ATECTALUINHOIO0 eK3aMeHy
3anuTaHHA NEePUIOro PiBHA CKJIAJTHOCTI

1. SIxi KoopAWMHATH BCTAHOBIIOIOTH [IJII TOOYIOBM 1HAMKATOPHOI Jiarpamu
MOPIITHEBOT'O JIBUT'YHA?

2. SIxi KoOpAMHATH BCTAHOBIIOIOTH ISl MOOYAOBU PO3TOPHYTOI 1HIUKATOPHOI
JiarpaMu MOPIITHEBOIO JIBUT'YHA?

3. Sk MaTeMaTUYHO OMUCYETHCS MEPEMIIICHHS MOPIIHSI aBTOMOO1JILHOTO JIBUTYHA?
4. SIk MaTeMaTUYHO OMHUCYETHCS MIBUAKICTH TOPIIHS aBTOMOO1IHLHOTO JBUTYHA?

5. SIk MaTeMaTUIHO OMUCYETHCS IPUCKOPEHHS MOPIITHS aBTOMOO1TLHOTO ABUTYHA?
6. Sxi pyxomi eJIEeMEHTH BXOIATh N0 CKJIaJQy KpPHWBOIIUITHO-IIIATYHHOTO
MexaHi3My?

7. Slka pyxoma Jietaigb KpUBOIIUITHO-MIATYHHOTO MEXaHI3My MOPIITHEBOTO IBUTYHA
cpuiiMae THCK rasin?

8. SIki meTtani KpUBOIIMITHO-IIATYHHOTO MEXaHI3MY CKJIaJal0Th OCTOB JIBUTYHA?

9. dka pi3HUL MK CYyXUMHU 1 MOKPUMHM TUIb3aMH HITTHAPIB?

10. SIki eneMEeHTH BUILISIOTH Ha MTOPIIHI aBTOMOO1IBHOTO JBUTYHA?

11. 3 kKX €JIeMEHTIB CKJIAIA€ThCS KOJIHYACTUM Bajl IBUTYHA?

12. SIxi nomaTKOBI €JIE€MEHTH BCTAHOBIIIOIOTHCS Ha TMOPIIHI Ui 3a0e3nedeHHs
TePMETUYHOCTI Tapu MOPIICHb — HUJIIHP?

13. SIka nmeranb y KpPUBOIIMITHO-IIATYHHOMY MEXaHI3M1 CIyTye JUIsl MIapHIPHOTO
3’€IHaHHS TTOPIIHS 3 BEPXHHOIO TOJOBKOIO IIaTyHA?

14. Sxuit marepiaJl BUKOPUCTOBYETHCS NJIS BUTOTOBJICHHS TOPILIHIB JBUTYHIB
JIETKOBUX aBTOMOO1TIB?

3anumanna 0pyz2020 piensa cKi1a0HOCmi

1.BuzHaueHHs KOOpPJAWHATH TIOPIIHS B aKClaJIhbHOMY KPHBOIIUITHO-ITATYHHOMY
MeXaHI3Mi.

2.Busznauenns mBuakocTi nopiiHs JIB3. 3HaueHHs cepeIHbOi MBUIKOCTI

3. Busznauenns npuckopenss nopiss J[B3. MakcumanbHi 3HaYEHHS PUCKOPEHHS
4.Cunu, 1o AiIOTh Ha JeTall KPUBOIIUITHO-IIATYHHOTO MEXaHI3MYy MOPIIHEBOIO
JAB3.

5.IIpuBenenns mac KIIIM, 10 ekBiBaJIeHTHOI TBOXMACOBOi CHCTEMHU.

6.Huninapu nopurHeBux JIB3, 0co0IMBOCTI KOHCTPYKIIIi.

7.11lpu3HaueHHs Ta 0COOIMBOCTI KOHCTPYKIT MOPITHEBUX KiJIEIb.
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8.Ilimmmmuuku koB3aHHs B JIB3 Ta Marepianu, 3 SKMX BOHH BUTOTOBISIOTHCS.
9.IMopmmni ans JIB3. Ix ocHOBHI efleMeHTH Ta MaTepiau.

10.0OcHOBHI €7IeMEHTH KOJIIHYACTUX BaJIiB Ta 1X 0COOJIMBOCTI.
11.Po3paxyHkoBa cxema MepeBipKy MIITHOCTI TOPIIIHS.

12.Po3paxyHKoOBa cxema MepeBipKH MIITHOCTI MOPIITHEBOTO MAaJBIIS.

Cnucok pekoMeH/I0BaHOI JiTepaTypu

1. ABTOoMOOUIbHI ABUTYHH : miapyuHuk / A6pamuyk @.1., I'yrapeBuu 10.0.,
Honranos K.€., Tumuenxko L.I. — K. : Apicreit, 2008. — 476 c. ISBN 966-8458-26-5

2. KoHcTpyKIlis Ta [uHAMiKa ABUTYHIB : HaBY. MOCI0. AJi CTyJ. BHII. HaBY.
3aKJl., SKI HaBu. 3a HampsmMoM «lmxkenepna wexaHika» / A.l. ToBopyH,
A.O. Kopnau. — K. : HTY, 2007. — 124 c. ISBN 966-632-081-9

3. JMCHUIIJIIHA « CHCTEMH IBUI'YHIB BHYTPIIIHbOI'O
3I'OPAHHSA TA IX TEXHIYHE OBCJIYT'OBYBAHHSA»

Tema 1. Knacudikauiss majuBHOI amaparypu am3endiB. Bumoru 1o
nanupHoi amapaTypu. Knacugikamis nanuBHOi amapaTypd. li posMilneHHs Ha
nuzeni. OCHOBHI TEHIEHIIT pO3BUTKY MaJUBHOI anapatypu Au3eniB. CTaH crpas y
I1i raay3i JBUTYHOOY/TyBaHHS B YKpaiHi.

Tema 2. Ilpunuunu aii i KOHCTPYKTUBHI cxeMH. OCHOBHI TUIIH MAJTUBHOL
amapaTypd 1 BIJNOBIAHI iM cHocoOM J03yBaHHS ILMKJIOBOI IMOJayl MajauBa. Ix
IPUHIMIN A1l Ta KOHCTPYKTUBHI cxeMu. HaliO1ib1l nomupena najiuBHa anaparypa
3 KyJIAaUKOBUM MPUBOAOM IUIYHXKEpPA Ta 13 30JIOTHUKOBHUM J03yBaHHAM. [[03yBaHHS
IIMKJIOBOI MOaYi BifICIYKOI0 B XO/Ii HATHITAHHS. 11 nepeBaru i HejoJiku. [lanuBHa
amaparypa: 3 TiIpaBIiYHUM TPUBOJOM IUTYH)KEpPa, aKyMyJSATOPHOTO THITY, 3
eJIEKTPOTIAPABIIYHIM TPUBOJOM 1 €JIEKTPOHHUM YIPABIIHHAM J03YBaHHSIM.
[lanmBHa amapatrypa Oe€3mpernu3iiHUX BY3JIIB Yy HAcocax BHUCOKOTO THCKY 1
dbopcyHKax.

Tema 3. IMaauBHi Hacocu Bucokoro Tucky (ITHBT). bararocekmiitai
[THBT 3 pgo3yBaHHAM BIJICIYKOO B XOAl1 HarHiTaHHd. I[lmymxkepHi mnapu.
Harnitanpnai miaau. [THBT posnoaineuoro Tumy 3 A03yBaHHSIM BIJICIUKOIO 1 3
JI03yBaHHSM JIpOCENIOBaHHSAM Ha BIycKy. [lepeBaru 1 Hemoniku. OgHOILTYH)XXEpHI
[THBT po3snoxainsyoro tumy. POTopHI HacocH BUCOKOTO THCKY.

Tema 4. ®Dopcynku. Knacudikamis ¢dopcyHok. DOPCYHKH BIIKPHTI,
3aKpUTIi, KJIAMaHHO-COIIOBI. Po3mumtoBaui 3akputux ¢GopcyHok. PosmumroBadi 3
rOJIKOK: OJHOAWpYaTi, mTudToBi, 6ararogupyari. Po3numtoBadi A MIiBKOBOTO
cymimoyTBopenHsa. CtatuuHi xapakTepuctuku ¢popcyHok. Hacoc-popcynku.

Tema 5. EjleMeHTH KOHCTPYKUiI majauBHOI amapatypu. TpyOompoBoau
BUCOKOTO THCKYy. IlanuBomigkauyrodi HAacoCH TOPIIHEBI, IIECTEPEeHYACTI,
K0J10BOpoTHI. [lanuBHi G1abTpU MonepeaHboi, rpy0o0i Ta TOHKOI OUMCTKH, a TAKOX
3arno0ikH1. P13HOBUAM PLIBTPIB TOHKOI OUMCTKY MAIMBA Ta iX XapaKTEPUCTHKH.
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Tema 6. OcHOBHI mapaMeTpum | XapaKTepUCTHUKM Ipolecy
BINOPCKYBaHHSI MAJMBAa MAJHBHOIO anapatryporo. TeopeTWdyHi OCHOBU st
MaTEeMaTUYHOTO OMHCAaHHA TMPOILECY BIOPCKYBaHHS TalWBa B  JU3ETIX.
XapakTepuCTUKU BHOPCKyBaHHS manuBa. CrHpolleHe MpencTaBiIeHHsS MPOLECY
BIIOPCKYBAaHHS TNAJMBHOIO amnapaTypor0 3 ypaxyBaHHSIM CTHUCHEHHs MajuBa 1
XBUJIbOBUX npoueciB y TpyOOmpoBOAI BHCOKOrO THUCKY. MeToauka BUKOHAHHS
TIPOAMHAMIYHOTO PO3paxyHKy MaJIMBHOI amapaTypd Ui OTPUMAaHHS 3aJaHuX
XapaKTepUCTHK BIOPCKYBaHHS 1 po3nuiatoBaHHA. HaOmmkeHi MeETOOu OLIHKU
nmapaMeTpiB  BINOPCKYyBaHHs. 3a0e3ledyeHHs 1 KOpPEeryBaHHS  IIBHAKICHUX
XapaKTepUCTHK TAJIMBHOI amapatypd 3 KyJauKOBHUM TIPUBOIOM IUIYHXepa 1
30JI0THUKOBUM PETYJIOBAHHSIM.

Tema 7. Cucrema  SKUBJIEHHS  KapOWOpPATOPHOro  JBMIYHA.
KoHCTpyKTHBHA cXema CHUCTEMH >KMBIEHHS KapOMOpaTopHOTO IBUTYHA. Poib i
3Ha4YeHHs KapOrwoparii B poOOUOMy TMpoleci JABUTYHIB 3 TPUMYCOBUM
3amagioBaHHAM. BuMorm, sKi BHCYBalOTbCcs 110 KapOrooparopiB. Brums
JPOCENIOBAaHHS Ha IIBHIKICTh 3TOpaHHS 1 Mexl 3aiiMaHHS poOouOoi CyMilli.
XapakTepucTuka 1aeanbHOr0 KapOroparopa. PobGoumii mporec ereMeHTapHOTO
kapOroparopa. Pyx moBiTpSs 1m0 BIOYCKHOMY TpakTy. BwurTpara mnoBiTps.
HaiiBurignima ¢opma 1 koedimient BuTpatu naudys3opa. bararoctyminuari
nudys3opu. Burtikanus nammBa 13 ckukiiepa. KoedimieHT BuUTpaTH IKHKIIEpa.
CymicHe BUTIKaHHS TanuBa 1 TMOBITPSA. XapaKTepUCTHKA €JIEMEHTapHOTO
KapOrwopartopa.

Tema 8. I'os10BHI 103y104i cicTeMu KapOopaTopiB. Bumoru 6eH3MHOBOTO
IBUTYHA 10 ckimaxy cymimi. Kopekiis XapaKTepUCTHKU e€JIEeMEHTapHOTO
kapOroparopa. KOHCTpYKTHBHI CXeMH 1 TPHHIHUI POOOTH iCHYIOYHX TOJIOBHHUX
J03YIOUMX CHCTEM KapOroparopa: 3 MHEBMAaTUYHHM TaJbMyBaHHSM TMalHWBa, 3
KOMIICHCALIMHUM KUKJIEPOM, 3 PETYJIIOBAaHHSIM THCKY B Iudy3opi, 13 3MIHHUM
nepepizoM MaTMBHOTO JKUKIIEpa.

Tema 9. EaemenTn cydacHoro kapOwoparopa. baratokamepsi
kapOtopatopu. Konctpykmii mudy3opiB. ExoHomaiizep — 30aradyBad CyMirii.
Cucrema x00cToro xoay. BiakmrodeHHs: mojayl najvMBa B peXXHUMI MPUMYCOBOTO
X0JI0cTOro xoay asuryHa. Hacoc-mpuckoproBau. OOnagHaHHsS AJs MOJETIICHHS
nycky. [lingBuIeHHs] €KOHOMIYHOCTI KapOropaTopHux ABUTYHIB. [lepenkamepHo-
(dakenbHUII mpo1iec.

Tema 10. CucremMu XKHMBJIEHHSI IBUT'YHIB 3 BIOPCKYBAHHSIM O€H3HHY.
Oco6iMBOCTI pOOOTH JBUTYHA 3 BIOPCKYBAaHHSIM OCH3WHY 1 3 3alalOBaHHSAM BiJl
eJeKTpUYHO1 ickpH. IlepeBaru 1 HeMOIKM BIIOPCKYBaHHs OeH3uHy. Knacudikarris
CUCTEM BITOpCKYyBaHHs. KOHCTPYKTHBHI CXeMH CHUCTEM BIIOPCKYBaHHS Yy BITYCKHHIA
TpyOOMpoBil 1 Oe3mocepeHOT0 BIOPCKYBAaHHS JIErKOro mnajguBa. MOpPCYHKH i
posmwittoBadi. EnektpomaruiTHi popcyHku. CrocoOu perysitoBaHHsS MOTY>KHOCTI
npu BnopCKyBaHm oensuny. Cucremu BIIOPCKYBAHHS OCH3MHY 3 €JIEKTPOHHUM
YIOPaBIiHHAM (3 IPOrpaMHUM JO3yBaHHSIM 1 YIPaBIIHHAM KyTOM BUIEPEIKEHHS
3anajaroBaHH).
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Tema 11. EjgeMeHTM Ta JONOMIiXKHI CHCTEMH CYYACHMX CHCTEM
JKUBJICHHS1 O€H3MHOBUX JABUIYHIB. KOHCTpyKIl NaJuMBHUX Ta MOBITPSHUX
¢inbTpiB. [lanuBomiakauyoyl HacoCH AJisi KapOIOpAaTOPHUX ABHUTYHIB Ta MaJUBHI
HACOCH JJIsl CHUCTEM BIOPCKyBaHHS OeH3uHy. OOMexyBaui HIBUAKOCTI JIBUTYHA.
CrenianbHi 3ax01u 171 3a0e3MeueHHs] BAKOHAHHS KOPCTKUX €KOJIOTTYHUX BUMOT.
3BOpOTHHUH 3B’SI30K 3a CKJIAJ0M CyMIillll B CUCTEMaX BIOPCKyBaHHs. Penupkymnsiis
BIANpanboBaHuX Ta3iB. HelTpamizatopu BignmpanboBaHux TasiB. Cucremu
BEHTWJISLIT KapTepHUX Tra3iB. CUCTEMU YIOBIIOBAHHS BUIIAPIB OCH3UHY.

Tema 12. I'azoBi manuBa Ta ix Buxkopucranusa B JIB3. 3acrocyBaHHs
razoBoro mnajguBa B aBTOMOOUTbHUX JIB3 Ta cmocoOu #Horo oTpuMaHHS 1
30epiranHs. XapakTepUCTHKH CTUCHYTOTO MPUPOAHOrO Ta3y 1 3pIIKEHOro
Ha(TOBOrO Tasy sIK Cy4yaCHMX MOTOpHUX nanuB. llepeoOiagHaHHS OEH3MHOBHUX
JBUTYHIB 1 JU3€MIB 1Jis1 poOOoTH Ha raszi. OcoOJruBOCTI poOOTH Ta30BUX JBUTYHIB 3
ICKPOBMM 3allajllOBaHHSM, [JBONAJMBHUX JBUTYHIB, JBUTYHIB 3 TOJBIHHUM
nanuBoM. OCHOBHI HampsSIMKM pO3BUTKY Ta30BUX CHUCTEM JKMBIIEHHS JUIA
aBTOMOOLTRLHEX JB3.

Tema 13. Cucremm :KuBJeHHS Tra30BHX /ABUIYHiB. (Cxema cucTeM
KUBJICHHSI CTUCHYTUM 1 3pIIDKEHUM Ta3amMHu. KOHCTpYKTHBHI CXE€MHU 1 MPHUHIIMII
pobGoTu 1i OCHOBHMX BY3miB: OajoOHIB, BHUIApHHUKA, MiAirpiBaya, (QUIBTPIB,
pPENyKTOpIB THCKIB, 3MilllyBaya, 30aradyBajbHOTO MPUCTPOIO. XapaKTEPUCTUKU
JBUTYHIB, WLI0 IMpAaIOIOTh Ha CTHCHYTOMY 1 3pipkeHoMmy razax. Crnocobu
KOMIICHCallli TaiHHS TOTY>XHOCTI TpU TNEpeBEJeHHI OCH3MHOBUX JBHUTYHIB 1
nu3eniB Ha ra3. Oco0IMBOCTI CUCTEM KUBJIEHHSI OCH3WMHOBHX JIBUTYHIB.

Tema 14. Cucremu :KuBJieHHsI razoam3eniB. OcoOaMBOCTI poOOUYOro
LUKy JABUTYHA IpU poOOTI 3a AU3EIBHUM LUKIOM. 3alajbHa /1033 AU3EIbHOIO
naguBa. CrnocoOUM pErysIroBaHHA Ta30MOBITPSHOI CyMilll B Ta30u3eNsX.
ABTOMOOUIBHI Ta30AM3€J]1 3 JBOPEKUMHHUMHU 1 BCEPEKUMHHUMH PETYJSITOPAMM.
Oco01MBOCTI BCTAHOBJICHHSI Ta PETYJIIOBAHHS 3aMajibHOI JO3H AU3EIBHOTO MaluBa
1 peryiioBaHHS YacTOTH OOepTaHHS KOJIHYACTOro Baja razonusens. Cucremu
KUBJICHHS Ta30/IM3€JIiB 3 MOJAa4e0 rasy MiJl pO3p1KEHHSIM 1 MPH MojAaul ra3y mija
HAUTMIIKOBUM THCKOM. [lOpIBHSUIBHI XapaKTePUCTHKU JAM3ENA 1 Ta30Au3els.
Po3paxyHok razoBoi amapaTypu.

Tema 15. Koucrpykuis Mexanizmy rasoposnoainy. Krnacudikaris
MEXaHI3M1B Tra30po3NoAily, MOPIBHAJIbHA OIIHKA PI3HUX MeXaHi3MiB. Bumoru no
KOHCTPYKLIi €JIeMeHTIB razopo3noauty. KiananHi MexaHi3mH 1 iX THUIH, KUJIbKICTb
Ha OJMH LWJIIHAp, PO3MIIIEHHS 1 KOHCTPYKTHBHI (opmu. IlpuBin kianaHis.
OcCHOBHI po3MIpH KjanaHiB. Bu3HaueHHs n1aMeTpa KiamnaHa, IpoXiJHOTO nepepizy
1 BUCOTH MmiaioMy kjamnana. Bubip ¢da3 razoposnosainy. KoHCTpykiii HanpsMHUX
BTYJIOK, IIITOBXA4iB, KJIAMTaHIB Ta IHIIUX €JIEMEHTIB MEXaHI13My T'a30pPO3MOLTY.

Tema 16. Posnmoginibuuii Basi. KimemaTrnka i auHaMika KJIanmaHHOIO
MexaHi3my. Po3milieHHs po3noAlIbHOTO Baja, Horo KoHCcTpykuii. Knacudikaris
MEXaHI3M1B MPUBOAY KIIAMaHIB Bl PO3MOAUILHOTO Baja. [IpoeKkTyBaHHS KyJIauKiB:
OYTOBUX, TaHTCHIIAJbHUX 1 3 rapMoHIYHUM mpodinem. Cunu, Akl J1IOTh Y
KJIAaaHHOMY MEXaHi3Mi, IpUBeIeHHsT Mac Horo eneMeHTiB. [lopiBHsuIbHI mpodimi
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KyJadykiB. 3a30pu y KianaHHomy MexaHi3mi. Kiamanui npyxunu. J[o6ip
XapaKTePUCTUKHU KJIAMTAaHHOI MPY>KUHU 1 BU3HAYEHHSI i1 pO3MIpiB Yy BIJMOBIIHOCTI 3
JTUHAMIKOFO KJIAaTAaHHOTO MEXaHI3MY 1 TUTIOM JIBUTYHA.

Tema 17. KoncTpykuisa cucteM MamieHHs. [Ipu3HaueHHs i1 OCHOBHI BUIU
CHUCTEM MAIICHHS aBTOTPAKTOPHUX [IBUTYHIB Ta BHMOTH 10 HUX. (OCHOBHI
MOJIO’KEHHS T1ApoAnHaMIYHOI Teopii mameHHs. Cyxe, HamiBCyxe 1 piAMHHE TepTA
MDK moBepxHsAMHU. [lomada onmBM 110 TIOBEPXOHb TEPTS B  JIBUTYHI
pPO30pU3KYBaHHSM 1 CAMOBWJIMBOM, ITiJI THCKOM Ta KOMOiHOBaHO. CXeMH CHCTEM
MaIlEHHS 3 MOKPUM 1 CyXUM Kaptepami. [linTpuManHs He0OX1AHOT TeMIepaTypH 1
TUCKY B cucteMi ManleHHs. CucTteMu BEHTWISLII Kaprepa i OEH3MHOBHUX
JIBUTYHIB 1 IU3€J1B. 3aKPUTI 1 BIIKPUTI CUCTEMH BEHTHJIALIII.

Tema 18. Arperaru cucreMu MameHHsi. EJeMEHTH CUCTEMH MAaIllEHHSI Ta
iX KOHCTPYKTMBHI 0ocoOiuBOCTI. Hacocu juisi mogaBaHHSI OJMBU J10 BY3JIIB TEPTH,
bimbTpy Oo4yuCTKM oJiMBU. KOHCTpyKIii Ta npuHIUN podoTH HEHTPUDYTH 3
TiApaBIIYHUM PEAKTUBHUM 1 MEXaHIYHMM IMPUBOJIOM poTopa. KOHCTpyKTHBHI
3aXOJM ISl 3MEHIIIEHHS BUTPATH OJIUBH. PO3paxyHOK CHCTEMH MalllCHHSI.

Tema 19. Cucrema o0x0J04KeHHA. 3arajbHI BHMOTH JO CHCTEM
oxonokeHHs. [IpuHIMMOB] cXemMu 3aMKHYTOT plI[I/IHHOI CUCTEMU 1 HOBITpHHOl
CHUCTEMH  OXOJIOJKEHHS. HOplBHHHH}I CUCTEM TIOBITPSHOTO 1 PIAMHHOTO
oxonokeHHs.  EjnemMeHTH  pIAMHHOTO 1  TOBITPSHOTO  TPaKTIB  CUCTEM
OXOJIOJKCHHS: paliaTOpH, BEHTWISITOPH, PIAMHHI HAcOCHU. MeTomu peryitoBaHHS
TEMIIEPATypPHOTO PEXKUMY JBUTYHA MPHU MOBITPSHOMY 1 PIIMHHOMY OXOJIO/XKEHHI.
Tepmoctatd, My(pTH BHUMHKAaHHA BEHTWJIATOpA, JAaTYUKU TEMIIEPATypH.
Po3paxyHOK eleMEeHTIB CHCTEM OXOJIO/DKCHHS (ISl piAMHHOI 1 JUIsl JABUTYHA 3
MOBITPSIHUM OXOJIOJPKCHHSIM ).

Tema 20. Cucrema mycky. Bumoru 1o cucrem mnycky. Kiacudikarris
cucteM MycKy. IIpHHIMIOBI CXeMH ENEKTPHYHOI CHCTEMH IIYCKY, CHCTCMH
MMHEBMATHYHOTO MYCKY 1 3aIyCKy BIiJ JOMOMIXXHOTO JIBUTYHA. Ix mepeparu i
Hesoiki. KOHCTPYKTHBHI CXEMHU JEKOMIIPECIHHUX MEXaHI3MiB. 3axoad s
MIOJICTIICHHS MYCKY JBUTYHIB TIPH HU3bKUX TEMIIEpaTypax.

Tema 21. Cucremu Bnycky i Bumycky. [Ipu3HaueHHs ta 3arajibHi BUMOTH
JI0 CHCTEMH BITYCKY Ta BUIYCKYy. EJeMEHTH CUCTEeMU BIYCKy Ta BHUITYCKY IS
JIBUTYHIB pi3HUX THMiB. KoHCTpyKIIii MOBITPSHUX (PUIBTPIB Ta IIyIIHUKIB. Bumorn
Ta €PEKTUBHICTh LIUX arperaTiB. 3aXOAM 31 3MEHILEHHS IIyMy B CUCTEMI BIIYCKY 1
BUITYCKY.

Opi€cHTOBHI 3aNIMTAHHS JISI ATECTALINHOI0 eK3aMeHy

3anumanna nepuio2o pieHa CK1aoHocmi

1. SIki roproui ra3u MOXKHa BUKOPHUCTOBYBATH B aBTOMOOUTHHUX JABUTYHaX?

2. 3 SIKUX €JEeMEHTIB CKJIaJJa€ThCsI Ta30pO3MOAUTEHUN MeXaHi3M?

3. SIka cucteMa BUKOPHUCTOBYE OJIMBY JIJIsl 3MEHIICHHS TEPTS Y IBUTYHi?

4. SIkuil eJeMEHT CUCTEMHU >KUBJICHHS PIIKUM TaluBOM 3abe3rneuye 30epiraHHs
3amacy najauBa Ha 0opTy aBToMoO1Ia?8.
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5. Sxuii pgaTtyuMka y CHUCTEMI BIOPCKYBAaHHS OEH3MHOBOTO JBUTYHa HaJlae
1H(OpMaIIito Jj1s1 BCTAHOBJICHHS PiBHS M01a4l OCH3UHY?

6. SIkuil eneMeHT cuCTeMHU BIOPCKYBaHHsS OCH3MHY 3a0e3nedye MiABUIICHI 00epTH
XOJIOJJHOTO JBUTYHA?

7.Cxinmbkui (DOPCYHOK  BCTAHOBIIOETHCS B CHCTEMI  PO3MOJIIEHOTO Ta
0e31ocepeIHbOr0 BIIOPCKYBAaHHSA O€H3MHOBOIO JIBUTYHA?

8. SIxkuit mpUCTpiii CUCTEMU JKHUBJICHHSI TU3els 3abe3nedye (opMyBaHHS BHCOKOTO
TUCKY najauBa’?

9. Axuil pUCTpi CUCTEMH KUBJICHHS JTU3es 31MCHIOE 10JIauy TajuBa B KaMepy
3ropaHHsA?

10. SIki HacocH 17151 OJIMBU BUKOPUCTOBYETHCS Y CUCTEMaX MaIllEHHs IBUTYHIB?
11.4xy indopmalliro HaJae JOaT4UK JPOCENIBHOI 3aCHIHKA Yy CHCTEMax
BIIOPCKYBaHHS O€H3MHOBOIO IBUTYHA?

12. Skuii eneMeHT OCTOBY ABUTYHAa BHUKOPUCTOBYETHCS ISl 30€piraHHs 3amacy
OJIUBM B CUCTEMAaXxX MaIllEHHS 3 MOKPUM KapTepom?

13. Sxuit MexaHi3M 3a0e3mneuye OYMILEHHS LUIIHAPA BiJl MPOIYKTIB 3TOpaHHS Ta
3alOBHEHHS Oro CBIKUM 3apsiioM?

14. Slka cuctema [ABUIyHAa TpU3HAYeHA JUId 3a0€3MEYEHHS ONTUMAIbHOTO
TEIJIOBOTO CTaHy HOTO poboTn?

15. Slxi enemeHTH Ta MPUCTPOI BXOIATH JO CKJIaAy CHCTEMU MOBITPSIHOTO
OXOJIOX)KEHHS JIBUTYHA?

16. Slke mpu3HAYEHHS TEPMOCTATa B CUCTEMAX PIIUHHOTO OXOJIO/HKEHHS IBUTYHA?
17. SIxkuii mpucTpii 3a0e3nedye 3anycK JBUTyHA JIETKOBOT'O aBTOMOO1JIsI?

3anumanna 0py2020 piensa cKi1a0HOCmi

1. Tpanuuiiina cucreMa >kuBiIeHHS KapOroparopuoro [IB3. Cxema, OCHOBHI
€JIEMEHTH, BUMOTH JI0 CUCTEMHU.

2. Enemenrapuuii kapOtoparop. EnemenTu cxemu Ta Horo xapakTepucTUKa.
3.3arampHa  XapakTepUCTUKA CHUCTEM OKHWBJICHHS OeHsmHoBux JIB3 3
BIIOPCKYBaHHSM MaJIHBa.

4. Bunu cucteMm BnopckyBaHHs 0eH3nHOBUX J[B3. Oco6auBocTi 6€3mocepeHboro
BIIOPCKYBAHHS MajuBa B OEH3MHOBUX JBUTYHAX.

5. Cuctemu >xuBjieHHs nu3eniB. OCHOBHI €JIEMEHTH Ta BUMOTH JI0 CUCTEM.

6. Konctpykuisa popcyHok nuzeniB. XapakTepUCTHKA PO3MUIIIOBAHHS MaUBa.

7. Tunu KjIanaHHUX MeXaHi3MiB. Po3MilieHHs 1 KOHCTPYKTHBHI (hOpMU KJIalaHiB.
8. IlpuBim kJjama”iB Ta30pO3MOAUIFHOTO MEXaHI3My Ta CIOCOOM MPHUBOIY
PO3MOAUTEHOTO Baa.

9. Cucrema malneHHs, ii eIeMEHTH Ta iX KOHCTPYKTHUBHI OCOOIUBOCTI.

10. Oco6MBOCTI KOHCTPYKIIIT CUCTEM MAIICHHS 3 MOKPUM 1 CyXUM KapTepamH.

11. Buau cucteM oxonomxeHHs nopHeBux /IB3 ta Bumoru 10 HuX.

12. Cxema piAMHHOT CUCTEMHU OXOJIOKEHHS 3 PO3IINPIOBAILHIUM 0adKOM.

13. TlopiBHSHHS KOHCTPYKIIi Ta XapaKTEPUCTUK CUCTEM MOBITPSHOTO 1 PIAMHHOTO
OXOJIO/IKEHHSI.
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14. Meronu Ta 3aco0M peryjarOBaHHS ONTHMAJIbHOI TEMIEPATypU B CHUCTEMax
HOBITPSHOTO OXOJIOJKEHHS.

15. 3acoOu miaTpUMaHHS ONTUMAIBHOTO TeMrepaTypHoro pexumy (B3 B
CUCTEMaX 3 PIAUHHUM OXOJIOXKEHHSIM.

Cnucok pekoMeH/I0BaHOI JiTepaTypu

1. ABTOMOOUTBHI ABUTYHH : TiApy4HHK / AOpamuyk @.1., ['yrapesuy 10.0.,
Honranos K.€., Tumuenko I.I. — K. : Apicreit, 2008. — 476 c. ISBN 966-8458-26-5

2. ABromo61nbH1 aBurynn / LI. Tumuenko, FO.®D. TI'yrapesuu, K.€.
HNonranos, M.P. Myxnabaes: 3a pen. I.I. Tumuenka. — XapkiB : OcHoBa, 1995. —
464 c. ISBN 5-7768-0044-7

3. ABrom0o0O1nbHI  ABUTyHH. CHCTEMH KHUBJICHHA Ta  PEryJIIOBaHHA
NOPIIHEBUX JBUTYHIB : HaBu. mociOHuk / K.€. Jlonranos, 10.®. I'yrapeBuu. —
YTV, 1995. - 148 c.

4. JMCIHUIIJITHA «<xABTOMATHYHE PEI'YJIIOBAHHS IBUT'YHIB
BHYTPIIIHBOI'O 3I'OPAHHS»

Tema 1. Mexanizauig Ta apromarTu3anisg. Mexanizamist 1 aBTOMaTU3aIlis
BUpoOHUIITBAa. Hayka mpo ympapminHsS — kibepHeTuka. KopoTkuii icTOpuyHUIN
ornsan. Ilepuri apromatuuni peryistopu LI [Tonsynosa 1 JI. Yarra. CTBopeHHs
Teopii ABTOMATUYHOTO PETYIIOBAHHS.

Tema 2. ABTomatuuHe peryawBanias JIB3. IlpusnHaueHHss cucrem
apromatuaHoro perymoBanHs (CAP). ®ynkmionanbhi cxemu enemeHTiB CAP 1
CAP y minmomy. Bumu CAP. IBuakicui xapakrepuctuku J[B3 1 cnoxuBauiB
eHeprii.

Tema 3. Pexxumu po6orn JIB3. Criiikicte pexkumiB poOotu. [ocmiane
BU3HAUEHHS WIBUAKICHUX Xapaktepuctuk J[B3 1 cooxuBayiB  eHeprii.
HeoOxianicte 3actocyBanHs B JIB3 aBTOMaTMYHUX pETryJsSTOPIB YaCTOTU
oOepranHs. CTIHKICTb TU3€Ms B PEKUMI MIHIMAIbHOTO XOJIOCTOTO XO.Y.

Tema 4. Peryasitopm 4actoru obOeprannsa [JIB3. IlIBuakichi
xapaktepuctukd [IHBT nauzeniB. Tumm perynsatopiB 4acTOTH OOepTaHHS.
JonaTtkoBi GyHKIIIT peryasTOPiB 4aCTOTH 0OOEpTaHHS.

Tema 5. MexaHniuni peryjasatopu yactoru odepranss. [Ipunuun po6oTu.
Yotupu TUNIM MEXaHIYHUX BIAIEHTPOBUX YYTJIUBHUX eJeMeHTIB. OIHOPEKUMHI
PEeryisiTOpu 4acTOoTU oOepTaHHs. BcepexuMHI peryasTopu 4acTOTH OOepTaHHS.
Kopektopn mnanuBonogaui. JIBOpeXHMHI pEryisiTOpd YacTOTH OOEpTaHHS.
Kopekropu 3a THCKOM HaAayBY.

Tema 6. IlHeBMaTH4HI | rigpaB/ivyHi peryJATOpu 4acToTH 00epPTAHHS.
ByngoBa 1 po0OoTa mNHEBMAaTHYHMX pPEryJsITOPIB YacTOTH OOepTaHHA Ta iX
xapakrepuctuku. [lepeBaru 1 Henoniku. bynosa 1 poboTa mpoCTOro ripaBiiyHOrO
perymstopa. Moro Henomiku. IifpaBmiuHmii  perynstop 3 TArapreBHM
BIILIEHTPOBUM UYTJIMBUM €JIE€MEHTOM.
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Tema 7. EjieKTpUYHi Ta €JIEKTPOHHI PeryJjsiTOpy 4acToTH 00epTAHHS.
Oco0MUBOCTI €NEKTPUYHHUX PEryJIATOPIB YaCTOTHU OOEPTaHHSA, X XapaKTEPUCTUKH.
OCHOBHI €JI€MEHTH €JIEKTPOHHUX PEryssATOpiB. BUAM €IeKTpOHHUX PEryJsTOpiB.
[lepeBarn 1 Hemomiku. IlepcreKTHBH MOAANBIIOTO PO3BUTKY EJIEKTPOHHHUX
MIKpOTPOILIECOPHUX CHCTEM YIPaBIiHHS.

Tema 8. Peryasitopm 4vacrorum oOepraHHs HempsiMol Aii. Perymsaropu
4acTOTH OOEpTaHHA HEempsiMoi Jii 3 JKOPCTKHUM Ta 130JJpOMHHUM 3BOPOTHHUM
3B’s13Kk0M. KiHemaTuuHuil 1 )KOPCTKUI CUIIOBUN 3BOPOTHUH 3B SA30K.

Tema 9. ApBTOMaTHYHe YHPABJIHHA KYTOM  BHUIIEPeIKEeHHS
BIOPCKYBaHHs. BIuinB KyTa BunepepkeHHs! BHOPCKYBAaHHS Ha MMOKa3HUKU poOOTH
nu3ensd. Buayn aBToMaTHuHUX My(T BUINEpeKEHHS BIOPCKYBaHHS. PerymroBaHHS
KyTa BUIEPEIKEHHs BIIOPCKYBAaHHS 32 YaCTOTOI OOEpPTAaHHS 1 3a HAaBAaHTAKEHHIM
TIA3EII.

Tema 10. Heycraneni pexumu po6otu JIB3.OcHOBHI mapameTpu, sKi
XapakTepu3yTh podoty auzens. llonsarrs mpo mepeximui mpouecu. [lanuBha
€KOHOMIYHICTh TU3EIB 3 JBOPESKUMHHUMH 1 BCEPE)KUMHUMHU PETYIISATOPAMH.

Tema 11. JImnamika CAP. 3amaui gocuimkenHs auHamika CAP.
Hudepenuiiine pisHssHHs CAP yuinomy. [oustra npo kputepii crifikocti CAP.

Tema 12. ABTOoMaru3amisi Au3eJbHMX CWIOBHX arperartiB. Mera
aBromaTu3aiii. Buau aBTomarm3aiiii quU3eNTbHUX CHJIOBHX arperariB. YacTkona,
KOMIUIEKCHA 1 MOBHA aBTOMaTu3alii. YOTHpU CTyINeHs aBTOMATH3allli TU3ENiB.
JlaTunky, BAKOHABYI OPTaHU 1 MPHUCTPOI 3B’A3KYy. ABTOMATH3AlLlis IyCKY, 3YIHUHKH,
KOHTPOJIIO, aBapiifHOTO 3aXUCTY, TEXHIYHOTO JIarHOCTYBaHHA Ta 0OCIYTOBYBaHHS.

Opi€cHTOBHI 3aNIMTAHHS JISI ATECTALUINHOI0 eK3aMeHy

3anumanna nepuio2o pieHa CK1aoHocmi

1. SIki pexumu 3a6e3medye TBOPSKUMHUHN PETyJIsSTOp YaCTOTH 00epTaHHS TU3eIs?
2. 1o cnpuitMae 3MiHY 4aCTOTH OOEpPTaHHS Y MEXaHIYHUX PETYJISITOPIB AU3EI1B?
3. Ha sikux ycTaHOBKax 3a3BUYail BAKOPUCTOBYIOTHCS OJTHOPEIKUMHI PETyIsSITOPU
4acTOTH 00epTaHHs?

4. Ilo maroTh Ha yBa3i MiJl TEPMIHOM «aBTOMATH3ALSN»?

5. Illo BuBUae kibepHeTHKA?

6. XT0 OyB aBTOpPOM IMEPUIOTO PETYJSITOpa YaCTOTH OOEPTaHHS MJi TEIJIOBOTO

JBUTYHA?

7. Sk Ha3uBaKOTHh arperar, Ha SKUWA BCTAHOBJIEHO CHUCTEMY AaBTOMATHYHOIO
peryiatoBaHHs?

8. Illo € BXiTHUMHM 1 BHUXIAHUM T[apaMeTpaMH JJIs1 Ju3elsl SK 00’eKkTa
peryiatoBaHHs?

9. Illo € Bximuumu 1 BuxigHuMm mapametpamu At [IHBT sk enementa cuctemu
peryiatoBaHHs?
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10. Slke moBuHHO OyTHM 3HaA4YeHHs ¢akTopa CTIMKOCTI, 100 podOoTa CUCTEMHU
peryJiroBaHHs OyJia CTINKO?

11. Ckinbku KaciB aBTOMATHYHUX PETYJSATOPIB BCTAaHOBIIOE JEp>KaBHUN
cTaHjaapt?

12. Mo € ¢axkTopoM mpu BH3HAYEHHI MOMEHTY YMOBHUX MEXaHIYHUX BTpPAT y
au3eni?

13. 3 KO YacTOTO 00EpTAEThCA BaJl MAJIMBHOIO HACOCA BUCOKOTO THUCKY Y
MOPIBHSHHI 3 YaCTOTOIO OOEpTaHHs AU3EN?

3anumannn 0py2020 piensa cKi1a0HOCmi

1. Cxema Ta xapakrepuctuka peryisitopa LI, I[Ton3yHoga.

2. CxeMa Ta xapakrepuctuka peryiaropa /. Yarra.

3. HeoOxinHicTh 3BOpOTHOTO 3B’ 513Ky B CAP.

4. XapakTepucTuku Oe3nepepBHUX Ta TUCKpeTHUX curHaiiB B CAP.

5. OyHKUIOHAJIBHI CXEMH JHU3els Ta CIHOXHBada €Heprii B CUCTeMax
aBTOMATUYHOTO PETyJIFOBAHHS.

6. YmoBa ycranenocti po6otu CAP.

7. BiaMIiHHOCTI MIBUJKICHUX XapaKTepUCTHK MMAJIMBOMNOAAYl Ui JIO3YBaHHS
B1JICIYKOIO B XO/Il HArHITaHHS 1 JO3yBaHHSM Ha BITYCKY.

8. IToHATTS Ta KUIbKICHA XapaKTepUCTHKA CTiiiKocTi pobotu JIB3.

9. lpunnunu kinacudikailii CUCTEM aBTOMAaTUYHOTO peryiatoBanHs J[B3.

10. Tumnu perynsaTopiB 4acTOTU OOEPTaHHS 32 KUIBKICTIO PEXKHUMIB PEryJIFOBaHHS
11. MoxnuBicTh peamizailii J0AaTKOBUX (YHKIIH peryasaropaMd YacTOTH
obepTaHHS.

12. CxemHu Ta OPUHLUI POOOTH MEXAHIUYHUX PETYJSATOPIB YacCTOTH OOEpTaHHs
J1B3.

13. Cxema Ta mpUHLIUI POOOTH TiAPABIIUYHUX PETYJISATOPIB YaCTOTH OOEpTaHHS
J1B3.

14. Cxema Ta mpuHIMN POOOTH MHEBMATUYHUX PETYJSATOPIB YACTOTU OOEpTaHHS
J1B3.

15. Cxema Ta NpUHUUII POOOTHU ENEKTPUUHUX PETYJISATOPIB YaCTOTU OOEpTaHHS
J1B3

Cnucok peKoMeH/I0BAHOI JIiTepaTypH

1. ABTOMaTHYHE peryiiOBaHHSA IBUTYHIB BHYTPIIIHBOTO 3TOpaHHS : HaBU.
nocionuk / K.€. Jlonranos, A.A. Jlicoan. — K. : YTV, 2003. - 138 c.

2. ABTOMOOUIBHI ABUTYHH : TiapyuHuk / A6pamuyk @.1., I'yrapesuyu 10.0.,
Honranos K.€., Tumuenxko L.I. — K. : Apicreit, 2008. — 476 c. ISBN 966-8458-26-5

5. AMCHUIIJITHA «I'A30OBA IMHAMIKA, AT'PEI'ATU HAJIITYBAHHSA
TA IX TEXHIYHE OECJIYTOBYBAHHS»
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Tema 1. T'a3oBe cepemoBumie. J[Ba MeTOAM BH3HAYEHHS Ta30BOIO
CepeIoBHUIIA: MOJIEKYIIPHO-KIHETUYHUN 1 (heHOMeHoJoTiuHui. ['oloBHA 3amada
razoBoi auHamiku. KopoTkuii ictopuunuii ornsg. besmepepBHICTH ra3oBoro
cepenoBHIa y mMpocTopi 1 daci. Yaapai xBwmi. [IIBUaKOCTI BUTIKAHHS Ta30BOTO
noToky. Yucno Maxa.

Tema 2. OcHOBHI BiIMIHHOCTI TepMOIAMHAMIYHMX MoJeJeld Bil
razoauHaMiyHux. OCHOBHI TIOJIOKEHHS N1 TEPMOAMHAMIYHOI ~ MOJEJIL.
O0’enHane PIBHSIHHS MEPIIOTO 1 APYroro 3aKOHIB TEPMOIAMHAMIKU. BHyTpimiHs
enepris. Entpomnis. PiBHsSHHS cTaHy miis igeanbHOro razy. OCHOBHI MOJIOKEHHS
I TazoauHaMiuHOi  Mojeni. KiHeMatwuHi mapamMeTpu Ta30BOTO  IMOTOKY:
IIBUJIKICTh, TPUCKOpPEeHHs. TeronpoBinHicTh. 3akoH Dyp’e. B’s3kicTh. 3akoH
HproTona nipo potuune HampykeHHs TepTs. Hudyszis. Yucno [lpanarisa. Yucio
Knyncena asist OLIHKY CYIIJIBHOCTI Ta30BOTO MOTOKY.

Tema 3. KinemaTruka ra3ooro cepeaoBuma. Cucrema KOOpAMHAT IS
BHUBUYEHHSI pyXy ra3oBoro cepenonuia. OnucanHs pyxy rasy Mmerojgamu Jlarpanxka
1 Efinepa. Hecramionapsae 1 cramionapHe BUTiKaHHS ra3y. JIiHii moToky, TpyOka
MOTOKY, CTpYMiHb ra3y. JledopMmariitnuii pyx eixemMeHtapHoro 06’ emy raszy. [lepiua
teopema ['enpmromnsiia. BuxpoBuit pyx Ta nmoteHiiansHe (0€3BUXPOBE) BUTIKAHHS
rasy.

Tema 4. TypOysaentHe BuTiKaHHsA rady. OcHOBH Teopii mMoaiOHOCTI.
JlaminapHe 1 TypOyneHTHe BUTIKaHHS Ta3zy. Ywucmo PeitHonmpaca. OcHOBHI
NMoJIoKeHHs Teopli momioHocti. Kpurtepii momiOHOCTI mjis Ta30BHX IOTOKIB.
Heo06xigHa 1 qocTaTHS yMOBU MO10HOCTI.

Tema 5. OcHoBHI piBHSIHHS Tra30BOi AMHAMiKU. PIBHSHHS BUTpaTH rasy.
PiBusanHs Oe3nepepBHOCTI. PiBHSHHS Tra3y, IO pyxaeTbcs. PIBHSHHS TEIJIOBOIO
BMICTy. PiBHSHHA rasy, 1o He pyxaerbcs. PiBHSHHS eHeprii razy B MeXaHIYHIN
dbopmi (bepuyuii). PIBHSHHS KIJTBKOCTI pyXy. PIBHSHHSI MOMEHTIB KIJIbKOCTI PyXy
(I 1 II piBastaas Eitnepa). BuBenenns nux piBHsHb. [Ipukianu 3actocyBaHHS.

Tema 6. OcHOBHM Teopii CyMi’KHOTr0 NMpomIaApKy. 3araJibMOBaHMI MOTIK.
BuzHaueHHs CyMIDKHOTO TPOIIApKy. YTBOPEHHS CYMDKHOTO TMPOIIAPKY TIpH
MO3/0BKHROMY OOTIKaHHI Ta30M TOHKOI IUIACTUHU. YTBOPEHHS CYMIKHOTO
OpoIIapKy IpHU BHUTIKAHHI Ta3y B KaHajlaxX. [eIUIOBUH CyMDKHHUN MPOILIAPOK.
Buznauenns temrepaTypu 1 TUCKY 3aralbMOBaHOTO MOTOKY.

Tema 7. Cnocodou dopcyBanns JIB3. Ananiz crnocoGiB 301IbIICHHS
noTyxHocTi nopmHeBux JIB3. Metoau 30UIbIIEHHS TYCTHHH CBIKOTO 3apsay.
Kinacudikaritis cucteM HaJIyBY: YaCTKOBHUH, TMHAMIYHUM, [TOBHUH.

Tema 8. Cucremu HaaayBy aBTOMOOIJIBLHUX JABUIYHIB. MeTa, ciocoOu 1
cxemu HaanyBy. Knacudikariiisi cucteM HaJayBy 3a CTyNEHEM MIJBUILEHHS TUCKY
HAJUTYBY; 32 JIKEPEJIOM €HEPrii JJig MPUBOAa KOMIIPECOPA; 32 TUIIOM KOMIIPECOPA.
Ocob6mmBocTi cucteM HaauyBy sl pizHux TumiB JIB3. Cuctemu 3 mocTiiHUM
THUCKOM TIepe]] Ta30BOI0 TypOiHO0. IMITynbcHI cuctemu TypOboHaanysy. [lepeBaru 1
Henomiku. KOHCTpyKiii BHYCKHOTO KOJEKTOpa Ui pPI3HUX CXEM CHCTEM
ra3oTypOIHHOTO HAJITYBY.
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Tema 9. TI'az000Min y 4-TakTHUX JABMryHax. Jliarpamu T1a3000MiHy
yotupuTakTHux JIB3 6e3 HaaayBy 1 3 HajuryBoM. OCHOBH pO3paxyHKY ra3000MiHy.
Po3paxyHOK THCKYy B BHUIIyCKHOMY TpyOONpOBOAI 1u3eNsi 3 Tra3oTypOIHHUM
Ha;uTryBoM. OcobmmBoCTI 1uKITiB Mimiepa, ATKiHca.

Tema 10. TypOoxommnpecopu. bymoBa Tta poboTta TypOOKOMIIpEcopa,
KOHCTPYKIIiSI OCHOBHUX BY31iB TypOokommpecopa. PanianbHi Ta 0CbOBi TypOiHH.
[TepeBaru Ta nepomniku. [lotyxuicts 1 KK TypOinu.

Tema 11. ChninbHa podota aBuryHa 3 TypOoxkommpecopoM. Butparthi
XapaKTepUCTUKH  KOMIIPECOpHOi 1 TypOiHHOI dYacTMH TypOOKoMIIpecopa.
VY3romkeHHs XapakTepUCTUK TypOoKoMmIpecopa 1 JBHUryHa. 30HA MOMIIAXKY.
Po3paxyHOK NpOTOYHOT YaCTUHU TypOIHH 1 KOMIIpECopa.

Tema 12. Harnitaui moBiTpsi. Tumnu HarHiTadiB Jyisi MEXaHIYHUX CHUCTEM
HaJayBy. bymoBa 1 po0GoTa poTopHOro i ochoBOro HarsitauiB. IlepeBarum Ta
HEJI0JIIKK. BU3HAUeHHS! OCHOBHUX PO3MIpiB BIJILIEHTPOBOro KoMipecopa. Cucrema
OXOJIOJIKEHHS TIOBITPSI MICJIsI KOMIIpecopa.

Tema 13. Cucrema HagayBy 3 XBWIBOBHM OOMIHHMKOM THCKY
(«xommpekc»). Junamiunuii HaaayB. Cxema XBWJIBOBOTO OOMIHHHUKA THCKY
(XOT). bynoBa i po6oTa XBHJILOBOTO OOMIHHHMKA THCKY. BU3Haue€HHS OCHOBHHX
po3MipiB poropa. KOHCTpYKTHBHI 3axoau JJjIsi PO3MIUPEHHS 30HU €(PEKTUBHOI
pob6otu XOT. Cxema AMHAMIYHOTO HAAAYyBY. YIJOBIOBayl XBHJIb. OCOOIMBOCTI
KOHCTPYKIIIi BITyCKHOI CUCTEMHU.

Tema 14. ABTOMAaTH4YHE peryJwBaHHA TypOoHaaayBy. Henomniku B
poboTI HeperynboBaHOro TypOoHamnyBy. Kiacudikaliis cUCTEM pPEryibOBaHOTO
TypOOHanayBy. BHyTpimHe 1 30BHIIIHE peryiaoBaHHiI. CxemMH cuCTeM
perynboBaHoro TypOoHaanyBy. llepeBaru 1 Hemosiku. Cucrema 3 mMepemycKom
YaCTHHU BIANPAIbOBAHUX Ta3iB mo3a TypOiHoro. [lepeBaru 1 Hemomiku. Cucrema
HaJITyBY 13 3MIHHOIO reoMeTpiero TypOinu. [lepeBaru 1 Hepoiku. KOHCTpyKTUBHI
0COOJIMBOCTI TMPOTOYHOI YAaCTUHU TYypOIHM 13 3MIHHOIO TEOMETPIEI0 IS
TypOOKOMIIpecopa Majioi po3MIpHOCTI. AHTUIIOMIAXXKHI IPUCTPO].

Tema 15. HampaBiieHHsI PO3BMTKY CHCTEM HAaJAyBY aBTOMOOIIbLHUX
JAB3. Po3mupeHHsi 3aCTOCYBaHHS €IEKTPOHHUX MIKPOIPOLIECOPHUX CHCTEM IS
KepyBaHHs MOBITPSHUM mnocTtadanHsM JIB3 1 nBurynom B miomy. Haanys sk
croci0 KOMIIeHCalli MagiHHSA MOTYXHOCTI MPU BHUKOPUCTAHHI albTePHATHUBHHUX
BU/IIB manmBa. HamayB niist ra30BUX IBUTYHIB 1 Ta30IU3€IT1B.

Opi€cHTOBHI 3aNIMTAHHS JISI ATECTALNINHOIO0 eK3aMeHy

3anumanna nepuio2o piensa cKiaoHocmi

1. SIka meTa 3actocyBaHHs HaanyBy B JIB3?

2. SIx 3MIHIOE THCK arperar HaJJlyBy y BIYCKHIi cucTeMl ABUTYHA?

3.Ilo € mxepenoMm eHeprii sl MPUBOJAAa KOMIPECOpa 3 MEXaHIYHUM MPUBOAOM
(marnitaua)?

4 SIxuit 3B'130K KOMIpEcopa 3 MEXaHIYHUM MPHUBOJOM (HarHitaya) 3 KOJIHYaCTHM
BaJIOM
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5. o € mxepenom eHeprii aJis npuBojia TypOiHu TypOoKoMmpecopa?

6. Sxuii TN 3B’sA3KYy KOJic TypOiHM Ta Kommpecopa 3 mwriHApamu JIB3 3a
HAsIBHOCTI ra30TypOIHHOTO HaATyBY?

7.3 sKuX wMartepianiB BUTOTOBIISIIOTH Kojieca TypOIHM it aBTOMOOIIBHHUX
TypOOKOMIIpecopiB?

8.3 sKMX MaTepialiB BUTOTOBIISIIOTH KOJIECa KOMIIpEcopa Ui aBTOMOOUIBHUX
TypOOKOMIIpecopiB?

9. SIxa MeTa 3acTOCyBaHHS MMPOMIKHOTO OXOJIO/DKEHHS HAAYBY («1HTepKyJepa»)?
10. Sxe siBuie (Tpoiiecu) 0OMeKye KOHCTPYKTOPIB 301JIbIITYBATU TUCK HATYBY B
OCH3MHOBUX JIBUTYHAX?

11. Slke sBumie (mporecu) oOMEXY€e PO3POOHHUKIB AW3EIIB 30UIbIIYBATH THUCK
HAJTyBY B AU3EIAX?

12. Illo B KOHCTPYKIIIi TYypOOKOMIIpEecopa € HEPYXOMUM?

13. SIk 3MIHIOETBCSI TEIJIOMPOBIAHICTh Ta3y NPHU 3POCTaHHI TeMIepaTypu rasiB
(HampukJa, moBITPs) B uutiHAp apuryHa Big 20°C qo 500°C ?

14. Sk 3MIHIOETbCS B’SI3KICTh ra3zy MpH 30UIbIIEHH] TEMIIEPATypU BIANPAILOBAHUX
rasiB Ha 200 °C?

15. o Tpeba 3poduTH, 11100 BU3HAYUTH aOCOIIOTHY TEMIIEpATypy a3y 3a 3Ha4€Hb
temneparypu B °C ?

16. UuM BiIpi3HIIOTHCS peaibHI Ta3u Bl 1€ TbHUX ?

17. 1llo Take nepexputTs KianaHiB y JAB3?

18. Illo o3Havae TepMiH — ra3000MiH y nopiiHeBux JIB3?

19. Yn BrumBae rigpaBiaidyHuUi omip y BUNyCKHiM cuctemi JIB3 Ha koedirieHT
HAIMOBHEHHS LUJIHIpA?

20. SIxi 3Ha4YEeHHS MIBUIKOCTI BUTIKAHHS BIJINMPallbOBAaHUX Ta3iB y MOMEHT (Tepiia
¢daza) BIAKPUTTS BUITYCKHOTO KiianaHa B [IB3?

21. Illo € xapakTepHUM [JIs JJaMiHAPHOTO BUTIKAHHS Ta3y?

22. 1o € xapakTepHUM U1 TypOYJIECHTHOTO BUTIKAHHS razy?

23. Yu € 3anexKHICTh MIXK TYCTHHOIO Ta3y 1 MUTOMHUM 00’ eMOoM?

24. [lo 3abe3meuye CyIiIbHICTh 00 HEPO3PUBHICTH TA30BOTO MTOTOKY?

3anumanna 0py2020 piensa cKi1a0HOCmi

1. Ilo BuBuUae rasoma AWHaMiKa, ii TOJOBHI 3anayi. besnepepBHICTH Ta3z0BOTO
CepeIOBHIIIA.

2. Jlaminapae 1 TypOyneHTHe BuTiKaHHsA rasy. llepexiguuii pexum. Ywucno
Peunnonsaca.

3. PiBHsHHS BUTpaTu rasy.

4. Cnocobu miBUIIEHHS MOTYKHOCTI (hopcyBanus) JIB3.

5. Knacudikariist cucteM HaIyBY.

6. Ineanpauit uki JIB3 3 iMImyabCHOO TYpOIHOIO.

7. T'a3000MiH y 4-TakTHUX JIB3 3 MexaHIYHUM HarHiTayeM.

8. T'a3000MiH y 4-TakTHHX /IB3 3 ra30TypOIHHUM HaJyBOM.

9. Kommpecopu 115 HaIIyBY 3 MEXaHIYHUM TTPHBOJIOM.

10. IlepeBaru i HEIOTIKK Ta30TYPOIHHOTO HATYBY.
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11. OcobauBOCTI KOHCTPYKIIIi TYpOOKOMITpEecopa.

12. OcoOnuBOCTI  KOHCTPYKII KOMIIPECOPIB JJIsI aBTOMOOUIBHUX  CHCTEM
ra3oTypOIHHOTO HAJUTYBY.

13. Oco0mMBOCTI KOHCTPYKLII Tra3oBUX TYypOiH [UIsi aBTOMOOUIBHUX CHCTEM
TypOOHATyBY.

14. IlpyyuH ~ TmEpeBaXHOTO  3acTOCyBaHHS  Ha  aBToMoOUTbHUX  J[B3
ra3oTypOIHHOTO HAJITYBY.

15. Cnocobu perymtoBaHHS ra30TypOiHHOTO HaAMyBy. [lepeBaru i HeOMIKY.

Cnucok peKoMeH/I0BaHOI JiTepaTypH

1. TeopeTnuHi OCHOBU TEIUIOTEXHIKM: HaBY. mocioHuk / 10.®D. I'yrapeBuy,
B.I. Imurpenko, A.O. Kopnau, B.B. Kyxtuk. — K. : HTY, 2009. — 136 c. ISBN
978-966-632-107-0

2. ABTOMOOUIBHI ABUTYHH : MipydHUK / Abpamuyk @.1., I'yrapesuy 10.0.,
Honranos K.€., Tumuenko I.I. — K. : Apicreit, 2008. — 476 c. ISBN 966-8458-26-5

6. JUCHUILIIHA «XAPAKTEPUCTUKU B3 TA IX BUBHAUYEHHS»

Tema 1. IlonsaTTa npo xapakrepuctuku /IB3. 3aranbpHi MOJ0KEHHS 100
BU3HAYEHHS XapaKTEPUCTUK.

Tema 2. BusHaueHHsI iHAMKATOPHUX NOKAa3HUKIB 4epe3 MapamMeTpu
ABUI'YHA, PeXKMMH HOro podOTH i mapamMeTrpd NAJUBOMOBITPSHOI CyMimIi.
BuzHaueHHs 1HIUKATOPHOI pOOOTH B ITUKJII Yepe3 Cepe/HIN 1HAUKATOPHUM THUCK 1
pobounii 00’eM muiIiHApa. BU3HAaUGHHS 1HAMKATOPHOI MOTYXKHOCTI K POOOTH i
LWJIIHJPIB IBUTYHA 3a 1 C.

Tema 3. Xapakrepuctuku mnopmHeBux JIB3. 3aranpHi BigoMoOCTI.
Knacudikaiis xapakTepuCTHK: THUIOBI, chemliaibHi, TokcuuHi. [lIBuakicHI
xapakTepucTuku. [IIBUIKICHI 30BHINIHI XapaKTEPUCTHUKU OEH3MHOBUX 1 Ta30BUX
JBUTYHIB 3 1CKpOBUM 3amaitoBaHHsAM. [IIBUIKICHI YacTKOBI XapaKTEPUCTUKU
OCH3MHOBHUX 1 ra30BUX JIBUTYHIB 3 ICKPOBUM 3anaitoBaHHsIM. [IIBuaKiCHI 30BHILIHI
XapakTepucTuku gu3eniB. IlIBHOKICHI YacTKOBI XapaKTEPUCTUKH JAM3EIIB.
HaBanrtaxyBanpHi  xapakTepucTukud.  HaBaHTaxyBalibHI ~ XapaKTEpUCTUKU
OCH3MHOBUX 1 Ta30BHX JBUTYHIB. HaBaHTakyBajbHI XapaKTEPUCTHKU JTU3EIIB.
PerymoBanbHa XapaKTepuCTHKa 3a KYTOM BHIIEPE/KEHHS  3anallOBaHHS
OCH3MHOBUX 1 Ta30BUX [JIBUTYHIB. PeryioBajgbHa XapakTEepHCTHKa 3a KyTOM
BUIIEPE/DKEHHST BIOPCKYBaHHsS Au3eniB. PerynroBanbHa XapaKTepuCTUKa 3a
CKJIJIOM CyMminil OCEH3MHOBUX 1 Ta30BUX JIBUTYHIB. PoO3paxyHKOBI MeETOIU
BU3HAYECHHS MIBUAKICHUX Ta HABAHTAXKYBAJbHUX XapaKTEPUCTUK. PerynsTopHi
XapaKTEPUCTUKH TU3EIIB.

Tema 4. Inmi TMIM XapakTepucTHK. XapaKTEPUCTHKU XOJOCTOTO XOAY.
XapakTEepUCTUKU  XOJOCTOTO  XOAy OCH3MHOBUX  JIBUTYHIB 1  JIM3EI]IB.
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XapakTepucTUKU MexaHiuyHux BTpatr y JIB3. bararomapamerpoBi xapakTepUCTUKH.
XapaKTepUCTUKU ONTHUMAJIBHOIO PEryIIOBaHHA OCH3MHOBHUX 1 ra30BHX JIBUTYHIB.
XapaKkTEepUCTUKU TOKCHUYHOCTI. XapaKTEPUCTUKH TOKCUYHOCTI OEH3MHOBOTO 1
ra3oBOro JBHUIYHIB. XapaKTEpPUCTUKU TOKCHUYHOCTI Ju3eNs. YHIBEpCalbHI
(13omapameTpuyHi) XapaKTepUCTHUKU TOKcuuHOCTI [IB3.

Opi€HTOBHI 3aNIUTAHHS AJIfl ATECTANIITHOT0 eK3aMeHYy

3anumanna nepuio2o piensa cK1aoHocmi

—

. B AKuX OIMHUIIX BUMIPY OIIHIOIOTH CKJIaJ] MAIUBOIMOBITPSIHOI CyMIiIIi?.

. Slkuit MOKa3HUK XapaKTepu3ye JUMHICTh BiJNpalboBaHux ras3is J[B3.

. SIk 3MIHIOETBCS BUTpATa MOBITPSL MPU BU3HAYEHH] XapaKTEPUCTUKH JIBUTYHA 3
1ICKpOBHUM 3arajrOBaHHsM 3a CKJIaJIOM CyMiIi?

4. SIk 3MIHIOETBCSI BUTpATa MOBITPSL NPU BU3HAYEHHI XapaKTEePUCTUKH JBUTYHA 3

ICKpOBUM 3aMaJIFOBaHHSM 32 KyTOM BUMEPEKEHHS 3aMaTFOBaHHS?
5 SIK 3MIHIOETHCS THAMKATOPHUM K.K.J. AU3ENA 3 301IHEHHSIM NaJIUBOMOBITPSIHOT
cyminri?

W BN

3anumanHnsa 0py2020 pieHsa CKAAOHOCHI

1. TlosicHiTh, sKI TlapaMeTpu BXOJATh B HaBeAeHy (opMyny i1HIUKATOPHOI
MOTYKHOCTI, SIKI OJTUHULIL X BUMIPY?

2. TlosicHiTh, fiKI TIapaMeTpu BXOJSITh B HaBeAeHY (OpPMyNy 1HIUKATOPHOIO
KPYTHOTO MOMEHTY, SIKl OJJMHHMIII X BUMIPY?

3. TloscHiTh, AKI TapaMeTpH BXOIATh B HaBeAeHY (POpMyYITy 1HAUKATOPHOTO K.K.JI.
JIBUTYHA, SIK1 OJIMHHUIII X BUMIPY?

4. TlokaxiTh TpadiyHy 3aleKHICTH KOEQII[I€eHTa HANOBHEHHS OEH3WHOBOTO
JBUTYHA TOBITPAM BiJ 4YacTOTH OOepTaHHs Ta HaBaHTaXeHHS. [lOSCHITH 110
3aJIeKHICTb.

5. Tlokaxith rpadiuHy 3aleXKHICTh KOE]IIli€HTa HAMOBHECHHS AW3ENS TMOBITPSM
B1JI 4aCTOTH 00epTaHHs Ta HaBaHTa)keHHs. [[0SICHITH 3aKOHOMIPHICTb.

6. IlokaxiTe rpadiuyHy 3aleKHICTh KoedillieHTa HaaMipy MOBITPsS OEH3MHOBOTO
JIBUT'YHA B1J1 HAaBaHTaKeHHS. [10sSICHITH 3aKOHOMIPHICTb.

7. TlokaxiTe rpadiuHy 3ajeXHICTh KOe(dIiIlieHTa HaaAMIPY IOBITPS IU3ENs BiJ
HaBaHTaxeHHs. [[0SICHITH 3aKOHOMIPHICTb.

8. ITlokaxiTe rpadiuny 3anexHicTh 1HAMKaTOpHOTO KKJ[ GeH3MHOBOTO ABUTyHA
BiJl CKJIa/ly MaJTMBOMNOBITPsiHOT cyMiti. [10sICHITh 3aKOHOMIPHICTb.

9. Tlokaxite rpadiuny 3anexHicTs iHaukaropuoro KKJI auzens Bim ckiamy
NaJIUBOMOBITPSIHOI cyMili. [10SCHITH 3aKOHOMIPHICTb.

10. [Mokaxite Tpadikky 3MIHM TIOKa3HUKIB B  IMBHUJKICHUX  30BHINIHIX
XapaKTepUCTHKAX O€H3WHOBOTO NBUTYHA. [I0SCHITH 3aKOHOMIPHOCTI.

11. ITokaxith rpadiky 3MiHU MOKAa3HUKIB B HABAaHTAXXyBaJbHUX XapaKTEPUCTHKAaX
OeH3MHOBOTO ABUryHa. [10SICHITH 3aKOHOMIPHOCTI.
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12. IokaxiTh rpadiku 3MIHU MOKA3HUWKIB B HABAHTAXKYBAJIBHUX XapaKTEPUCTHUKAX
nuzens. [1osicHITh 3aKOHOMIPHOCTI.

Cnucok pekoMeHI0BaHOI JiTepaTypu
1. BumpoOyBaHHS JBWIyHIB BHYTPIIIHBOTO 3TOpaHHS : HaBUYaJbHUMA
nociOnuk / }0.®. I'yrapesuu, A.O. Kopnau, A.I'. ['oBopyn. — K. : HTY, 2013. —
249 c.
2. Mapuenko A.Il, Psaszanues M.K., IllexoBuoB A.®. JIBuryHu
BHYTpIIIHBOTO 3ropsiHHs: Cepis miapy4yHukiB y 6 Tomax. Iligpyunuk. — Xapkis:
ITpanop, 2004. — 384 c¢. — ISBN 966-7880-93-1

7. JMCHUILVITHA «EKOJIOI'TA TPAHCITIOPTY»

Tema 1. ExoJjioris — KOMIUIEKCHA HayKa Npo AOBKULISA. 3arajabHa
exoJiorisi. OcHOBHM BYeHHs mpo Oiocgepy. I'1odanbHi exosoriuyni Herapasam.
[Mpuponni pecypcu. Exonoriunmii ctan Ykpainu. CTpykTypa HayKH PO JOBKIJIA.
XapakTepucTuka CKJIaJ0BUX Hayku ekxosiorii. YuenHs B.I. Bepnajacwekoro mpo
Oiochepy. Mexi icHyBaHHsa Oiochepu. Exomnoriuni Qakropu. Ilonsatrs mpo
Hoochepy. OcHOBHI rjo0allbHI  Herapasjau, CHPUYMHEHI AaHTPOINOTCHHUM
3a0pyTHEHHIM JOBKULIA.

Tema 2. ExoJiorist Ta Tpancnopt. Tpancnopr i Horo HeraTUBHUH BILIUB
Ha noBkiuLIsA. [lapamerpuuni 3a0pyanennst atmocgepu. 3abpynHenHs. Micie
TPAHCTIOPTY Y CHOKMBAaHHI EHEPreTHYHUX PECypCiB 1 3a0pyAHEHHI JOBKIJUIAL.
Knacudikamis mxepen 3a0pynHenns. [IposiBu HeraTHBHOTO BIUIMBY TPAaHCIIOPTY Ha
noBkiia. Jlxepena mymoBoro 3a0pyaHenHs. IIkigmuBuii BB IIymMy Ha
JOBKULIA 1 moauHy. Buau BiOpaiii, MmeToan ycyHeHHs BIUIMBY BiOpaii. [xepena
€JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHSI aBTOMOO1ISI, HOr0 HETaTUBHUI BIUIUB.

Tema 3. TpancmopTHuii 3aci0 — OCHOBHe [Kepeso 3a0pyJIHeHHS

AOBKULISI MIKiAJIMBUMH pedyoBuHamu. /[xepena 3abpynnenns armochepu J1B3.
[IxigmmMBl pEYOBUHM, IO HAAXOAATH y aTMocdepy 3 BIAMPAIbOBAHUMH Ta3aMu
JIB3.

Tema 4. MexaHi3M yTBOpeHHs MIKiAJIUBUX pe4yoBuH y /IB3 Ta ix BnimB
HA JOBKiLIA i opranizm jgwaumHu. MexaHi3M yTBOPEHHS 1 BIUTMB IIKIIJIMBHX
PEYOBMH Ha OpraHi3M JIOAUHU. [ paHUYHO AOMYCTUMI KOHIIEHTpALIi.

Tema 5. TI'azoanagdizyroua amaparypa. MacoBi BHKMIAM IIKIIJIHBHX
pe4oBMH. MeTou BUMIPIOBAHHS BMICTY IIKIJUIMBUX PEYOBUH Y BIANPAIbOBAHUX
razax JIB3. T'azoananizatopu. [umomipu. Po3paxyHOK MacoBUX BHUKHJIB
HIKIJJIMBUX PEYOBHH, SIKI HAIXOIATh Y arMocdepy 3 BiANpallbOBAaHUMH Ta3zaMu
JAB3. Mertoauka po3paxyHKy BHUKHIIB  3a0pyIHIOIOYMX  PEYOBHH  BiJ
aBTOMOOLILHOTO TpaHCHOpTy. BusHaueHHs 30UTKy, 3aMOAISTHOTO JOBKIJUIIO
BUKHUaMH aBTOMOOIJTLHOTO TPAHCIIOPTY.

Tema 6. HopmyBaHHsI MIKIIVIMBUX BHMKHMAIB TPaHCIOPTHHUX 3aco0iB.
HopmatuBHi TOKyMeHTI, sIKi 3aKOHOJaBYO OOMEKYIOTh BMICT IIKIJIJTMBUX PEYOBHH
y BiampanpoBaHux razax J1B3.
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Tema 7. KoMniekCHMA MWiAXiJ 10 BHUPIIIEHHS €KOJOTIYHUX NpodJiemM
aBTOMOOLIBHOTO TPaHCHOPTY. OCHOBHI HANPSIMM NOJIMIIEHHA €KOJOTTYHHMX
NMOKA3HMKIB TpaHCHOPTHUX 3acoliB. CucTeMHHMU WIAXiA 70 BHPIMICHHS
npobsieMr 3aXHMCTy JOBKLUIA BiJ 3a0pyaHEHHS PI3HUMU BUAAMH TPAHCIIOPTY.
3MeHIIeHHS! BUKH[IB UIKIJJIMBUX PEYOBUH BiAmpanboBaHuMu razamu J(B3.
3acTOoCyBaHHS HOBUX THUIIIB CHJIOBHX YCTAaHOBOK. 3MEHIIICHHSI IIKIIJTABUX BUKHU/IIB
OIATPUMYBAHHSIM  TPAHCIOPTHOTO 3aco00y Yy TEXHIYHO CIPAaBHOMY CTaHi.
3MEHIIIEHHS! TOKCUYHUX BHUKHUAIB JBUTYHIB HEUTpami3alli€l0 Ta YJIOBIIOBAHHSIM.
YCyHeHHS BHKHAIB IIKIIJMBUX PEYOBUH 3 KAPTEPHUMU Ta3aMH  Ta
BUIIAPOBYBAaHHSM 3 TAJIMBHOI CHCTEMHU JABUTYHA. 3aCTOCYBaHHS HOBUX BHJIIB
TIaJINB.

Tema 8. KoMmmuiekCHUH MiAXiJ 10 BHUPIIIEHHS €KOJOTIYHUX NpodJiemM
aBTOMOOLIBHOTO TpaHCHOPTY. OCHOBHI HANIPSAMH 3MEHIIEHHSI TEXHOTEHHOI0
TUCKY. 3aJeXKHICTh KUIBKOCTI IIKIJJUBUX BUKHUIIB BIJI YMOB €KCILTyaTallii.
Jlxepena yTBOpEHHS TMPOMHCIOBHX BIIXOJIB, BIUIMB, SKHH BOHM YHMHATH Ha
noBkiiA. 30upaHHs, 30epiraHHs, yTWIi3alisi Ta BTOPUHHE BHUKOPUCTAHHSA
CIpalbOBaHUX HAPTOMPOAYKTIB. 3a0pyAHEHHS MOBKULIS CTIYHUMHU BOJAMH,
METOJIY 1 CIIOPYAH TS IX OUUIIICHHS.

Opi€HTOBHI 3alIUTAHHA JJIS1 ATECTANINHOIO eK3aMeHy

3anumanna nepuio2o piensa cKiaoHocmi

OcHoBHE Kepesio mKiaTuBuX BUKUaiB J[B3.
OcHOBHI 3a0py/IHIOIOU1 PEUOBUHH B BiANpalpoBaHux razax J1B3.
3. Slxa 3abpynHroroua pedoBHHA YTBOPIOETHCS B ItiHApax JIB3 mpu Bucokiii
TEMIEPATYPI 1 HASBHOCTI KUCHIO?
4. Sk BIMBa€ Ha IHTEHCUBHICTh YTBOPEHHS OKCUAY BYTJICIIO CKJIa
NaJTUBOIOBITPSIHOT CyMiIii?
5. Sk BIIIMBa€ Ha KOHILIEHTPAILIO B BIANPALbOBAHUX ra3aX BYIJIEBOAHIB CKJIA[
NAJIUBOIOBITPSIHOT CyMiIii?
6. Jlo SIKOro KOMIOHEHTA MPUBOAATH CyMapHi IKIUIMBI BUKUIN BIATPAI[bOBAHUX
rasis?
7. Sk BIuiMBa€ Ha IHTEHCUBHICTh YTBOPEHHS OKCHIIB a30Ty CKJIaJ
NaJIUBOIMOBITPSIHOT CyMii?
8. SIki KOMMIOHEHTH BianpanboBaHux ra3iB JIB3 Hamexath 10 NOPOIYKTIB
HETIOBHOT'O 3rOpaHHsA?
9. Slxa pe4oBHHA yTBOPIOETHCS B IIIIIHAPAX ABUTYHA B PE3YJIbTATI MIPOJi3y
najauBa’?
10. SIka cucteMa ABUTyHa BHYTPIIIHBOTO 3rOPaHHs HalO1IbII BIJTUBAE HA CKIIA]
BIJIMIPaIlbOBaHUX Ta3iB?

N —
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3anumanna 0py2020 piensa cKi1a0HOCmi

1 bBiocdhepa, mexi icHyBanHsS Oiocepu. Sxe npupoAHE CEPEIOBUIIEC
HaNOUIbIIIe TOTepIIae Bif 3a0pyIHEHHS TPAHCIIOPTHUMU 3aco0aMu?

2.5lkuif HeTaTUBHUI BIUIMB OCHOBHUX IIKIJIMBUX PEUYOBUH BiIMPAIlbOBAHUX
raziB /IB3 Ha opraHi3m JTIOIWHM 1 TOBKIILISA?

3. OxapaktepusyiiTe TJI00aJIbHI €KOJOTIYHI Herapas[y, 10 BHUHHUKAIOTH Y
MaciiTadax IUIaHeTH B pe3yibTari 3a0pyAHEHHs aTMochepu, y TOMY YHCIHi 1 BiX
(GyYHKITIOHYBaHHSI aBTOMOO1IBHOTO TPAHCIIOPTY.

4. HanpsiMu MOJIIIIIIEHHS €KOJOTTYHMX MOKa3HUKIB J[B3.

5.0xapakTepusyiTe BijoMi albTepHATHBHI MOTOPHI MMaJIUBA,

6.IlokaxiTh TpadiuyHy B3aJICKHICTh KOHIEHTpAllli OKCHAY BYIJEHIO B
BIJIIPAllbOBAHMUX Ta3axX JBUTYHA 3 ICKpPOBHUM 3alajlilOBaHHSM BIJl CKJIady
MaJMBOIOBITPSIHOT cyMmiltni. [10sSICHITE 3aKOHOMIPHICTb.

7.1lokaxiTe rpadiuHy 3aJeXKHICTh KOHIIEHTpallli BYIJICBOJIHIB B
BIANPAllbOBAaHMUX Ta3ax JABUTYHa 3 ICKPOBUM 3alajlOBaHHAM BiJ CKIIAIy
NaJIUBOMOBITPSIHOI cyMili. [10SCHITH 3aKOHOMIPHICTb.

8. Metoau BUMIPIOBaHHS Ta OJIMHUII BUMIPIOBAHHS MOKA3HHKIB JUMHOCTI
BIJIITPAIlbOBAHUX Ta31B JU3EIIIB.

9. I'paHNYHO JOMYCTUMUI BMICT SKMX KOMIOHEHTIB BcTaHoBieHO B JICTY
JUIsl aBTOMOO1TIB 3 O€H3MHOBHUMH JBUTYHAMH B YMOBax eKcruryatarii? Pexumm
MePEBIPKHU.

10. I'paHUYHO TOTTYCTUMHM BMICT SIKOTO KOMITOHEHTa BcTaHOBJeHO B [ICTY
JUUIs aBTOMOOLTIB 3 IU3EJIIMHU B yMOBaX €KCIuTyarailii? Pexxum nepeBipKu.

Cnucok peKoMeH/I0BaHOI JIiTepaTypH

1. OcHoBu 3aranbHOi exojorii: miapydyauk / I'.O. binsscekuii, M.M. IlaayH,
P.C. ®ypnyii. — 2-e Bua. 31 3minamu. — K. : JIu6iae, 1995. — 368 c.

2. Exonorist Ta aBTOMOOUTBHMI TpaHCTIOPT : HaBY. nocib. / ['yrapesuu H0.D.,
3epkanoB JI.B., T'oopyn A.T'. [ta in.]. — K. : Apicreir, 2008. — 292 c. ISBN 966-
8458-86-9
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Onexcannap I'PULLYK
2022 p.

KPUTEPII

OL[iIHIOBAHHS IOCSATHEHHSI Pe3yJIbTATIiB HABYAHHA
HA aTecTAllilHOMY eK3aMeHi 3a OCBITHLO-IPO(eciiiHOI0 MPOrpaMoro
«TexHiuHe 00CTyroBYBaHHS TA JiarHOCTHKA aBTOMOOITbHUX ABUTYHIB»
nepumoro (0akajnaBpcbKOro) piBHs BUIIOI OCBITH
3a cneniajbHicTIO 142 «EHepreTnyHe MAIIMHOOY 1y BaHHS
ranysi 3Hanb 14 «EjexkTpudHa iHxxeHepis»

Cmpykmypa oyinKu amecmauyiiinoz2o eK3ameHy

Ominka amecmauiiinozo exkzameny (3a mkanow Bigx 0 mo 100 Gamis)
CKJIQIA€ThCA 13 CyMH OalliB, BUCTABJICHUX aTECTALIMHOIO KOMICIEIO B pe3yibTari
MepeBIpKU MUCHbMOBOT POOOTH, BHKOHAHOI CTYACHTOM IIiJI 4Yac aTecTalliiHOro
€K3aMEHY, 3a BIIMOBIJI CTyJeHTa Ha KOXHe 3 14 3amuTanp OlIeTa aTecTaliitHOTo
eK3aMEHY.

Ilopaook oyintoeannusn 00CACHEHHA pe3yibmamie HAGUAHHA

O1iHKyY aTecTaliifHOTO eK3aMeHY BU3HAYAIOTh Y TAKOMY TOPSJIKY:

1) BucrtaBasoTh Oanyd 3a BIAMNOBIAI HA KOXHE 3alUTaHHS OlleTa
aTeCcTalliiHOTO €K3aMEHY BUXOJSYM i3 HaBEACHUX HIKYE KPUTEPIiB OIIHIOBAHHS
BIJIITOBIACH;

2) O0YHUCITIOIOTH OIIIHKY aTeCTAIlIHHOTO eK3aMeHy 3a (PopMyJIoto:;

14
0= Y 5,.
i=1

ne b; — kiapkicTh OaliB 3a BIANOBIAL HA 1-€ 3alIUTAHHS.
BinmoBizi y uepHeTII He MepeBipsIIOTh Ta IO yBaru He OepyThb.

Kpumepii ouinroeanns ionogioeil Ha 3anumanus

BianoBiab Ha KOKHE 3alUTAaHHS MEPIIOTO PIBHS CKJIQJAHOCTI (3auTaHHs 3 1-
ro o 10-e, sixi mependavaroTh BUOIp CTYJEHTOM BIJAMOBIAI 13 HaBEACHUX Yy OLIeTI
3 BapiaHTIB BIAMOBIMII, 13 SKUX TIIbKM OJUH MPABUJIBLHUM) MOXKE OyTH OIlIHEHA Y
2 6amu (SIKI0 BUOpAHO NPaBWIbHY BiANOBiAL) abo 0 6amiB (Akmo BHOpaHO
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HEeMpaBWIbHY BIAMOBIAb 13 3alpONOHOBAHUX Yy O1I€TI BapiaHTIB BiAMOBiIl, abo
BUOpaHO O1IbIIIE OJTHOTO BapiaHTa BIAMOBIII, a00 BIAMOBIIb HE HAIAHO).

BinnoBige Ha KOXKHE 3amUTaHHS JPYroro piBHA CKIAAHOCTI (3aIUTaHHS 3
11-ro mo 14-e, sxi nepenbavaroTh HaJaHHS CTYJEHTOM PO3TOPHYTOI TEOPETUUHOT
BIMOBI/1) MOke OyTu ouiHeHa 6anamu Big 0 1o 20.

BignoBiap Ha 3amUTaHHS APYroTo PIBHS CKIAAHOCTI OIIHIOIOTH BUXOJMYH 13
HaBEJICHUX Y TaOIMIll XapaKTePUCTHUK BIAMOBIII.

KinbkicTh
OaJjiB

XapakTepucTrKa BiJIIOBIII

16-20

[ToBHa, HaBeneHa y JIOTIYHO MPABWIBHIN TOCIIJOBHOCTI BIAMOBIIb,
gKa CBIJYUTH PO BCEOIUHI, CUCTEMATU30BaHI Ta TJIMOOKI 3HAHHS
MaTepially HaBYadbHOI AMCUHUILIIHY; JEMOHCTPYE 3[aTHICTh CTYJISHTA
BUIBHO ONEpYyBaTH 3A00yTUMHU 3HaHHSAMU: JU(EpeHIlitoBaTd Ta
iHTerpyBaTh  iX, BIATBOPIOBAaTH Ta  aHANI3yBaTH  OTPUMaHy
iHdopMalrito, poOUTH OOIPYHTOBAHI BUCHOBKHM Ta Yy3arajbHCHHS,
BUSBIISATA W BIJACTOIOBAaTH  BJIACHY  TIO3WINIO, TEPEKOHIHBO
BUCJIOBJIFOBATH TYMKY Ta YiTKO ()OpMYJIFOBATH BiAMOBIIb.

Sk mpaBuO, TaKy OLIHKY OTPUMY€ CTYACHT, SIKMW BIAMNOBIB Ha
3anmuTaHHs He MeHIIe HixK Ha 90 %.

BianoBins omiHiow0Th y 20 6ai1iB TUTHKY 32 YMOBH HaJaHHS BUYEPITHOT
BIJIITOBI/Il HA 3aIIMTAHHS.

11-15

HocuTe moBHA, 0€3 CyTTE€BUX HETOYHOCTEW, HaBeJAeHA Yy JIOT14HO
MPaBWIbHIHN MOCIIIOBHOCTI BIJIMOBI/Ib, KA CBITYUTH MPO IPYHTOBHI Ta
CHUCTEMAaTU30BaHI 3HAaHHS MaTepialy HaBYalIbHOI JUCLMIUIIHU;
JNEMOHCTPY€E 3JaTHICTh CTyAE€HTa BIEBHEHO ONEPYBATH 3400yTHUMHU
3HAHHSMH: BIATBOPIOBATH Ta aHANI3yBaTH OTPUMaHy iH(dOpMAIIilo,
MOSICHIOBAaTH OCHOBHI 3aKOHOMIPHOCTI, POOUTH BHUCHOBKH, YITKO
BHCJIOBJIFOBATH IYMKY Ta (DOpMYJTIOBATH BiAMOBIIb.

Sx mpaBuiO, Taky OIIHKY OTPUMYE CTYAEHT, SKUW BIJNOBIB Ha
3anutaHHsg Ha 70-90 %.

6-10

He 30BciM moOBHa, 13 HETOYHOCTSIMU Ta OKPEMHUMHU HE3HAYHUMU
NOMMJIKAMH, HaBeJIeHa B OCHOBHOMY Yy MPaBHJIbHINA IOCHIIOBHOCTI
BIJIMIOBI/Ib, SKa CBIAYATH TPO 3aJOBUIBHI 3HAHHA Marepiainy
HAaBYAJIbHOI  JAMCLUUIUIIHHM,  JIEMOHCTPY€  3JaTHICTh  CTyACHTa
BIATBOPIOBAaTM  OCHOBHMM  MaTepial  HaBYaJbHOI  JUCUUIUIIHU
BIJIIIOBIIHO /10 OCTaBJIEHOIO 3aIIUTAHHS.

Sk mpaBuO, TaKy OLIHKY OTPUMY€ CTYACHT, SIKUH BIANOBIB Ha
3anuTa”Hs Ha 5070 %.

1-5

®parMeHTapHa, 13 CYTTEBUMH HETOYHOCTSIMHU Ta MPUHIUAIIOBUMHU
MOMWIKAMU  BIAMOBIAb, SIK& CBIJYUTH TMPO HEMOBHOTY 3HAHb
OCHOBHOTO  MarepiajJy HaBUYajJbHOI JHUCIMIUIIHKA, JIEMOHCTPYE
HasBHICTh y CTYJEHTa YTPYAHEHb MpH BIATBOpPEeHHI iH(opmarrii
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BIZITIOBITHO /10 MIOCTABJIEHOTO 3alTUTAHHSI.
Sk mpaBuO, TaKy OLIHKY OTPUMY€ CTYACHT, SIKMW BIAMNOBIB Ha
3anuTaHHs MeHe Hik Ha 50 %.

0 BignmoBine He Hamano a00 HajgaHa BIANOBIIL HE BIAIOBIIAE
MOCTABJICHOMY 3aIUTAHHIO.

Ominka arecTramiiHoro exk3zameHy Big 0 1o 59 0aniB  BBaXaeThCs
HE3a0BUILHOIO.

3aBimyBad kadeapyu ABUTYHIB
1 TETJIOTEXHIKH

J-p TeXH. HayK, ipodecop %///gy FOpiii 'YTAPEBUY
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JOIATOK A
dopma OijieTa aTeCTANIHHOIO eK3aMeHY

HAIIOHAJIbHUM TPAHCIIOPTHUI YHIBEPCUTET
ATECTAIIMHUN EK3AMEH

Oceimus npoepama «Texniune 006cyeo8y8ants ma 0iaecHOCMUKA ABMOMOOLIbHUX
OBUSYHIBM

cneyianvnocmi 142 «Enepzemuyune mauiunooyoysantsy

Ilepwuii (baxanaspcovkutl) pigens 8uujoi oceimu

3ATBEP/IKYIO
[TpopexTop 3aBimyBau
3 HaBYaJIbHOI pOOOTH kadeapu ABUTYHIB 1 TETUIOTEXHIKU

bimer Ne

3anuTtanns | piBHS cKIaQHOCTI

Ilo3nayennsn
CTYAEHTOM
BUOpaHOI
BignmoBiai

3anuTaHHs Ta BapiaHTH Bianmosiaei

1. TekcT 3anIUTAaHHA
a) BapiaHT BIIMOBIII
0) BapiaHT BiAMOBIII

B) BapiaHT BiMOBIII

2. Teker 3anuTanHs
a) BapiaHT BIAMOBIII
0) BapiaHT BIAMOBIII

B) BapiaHT BiAMOBIIi

3. TexkcT 3anMUTAHHA
a) BapiaHT BIIMOBIII
0) BapiaHT BiAMOBIII

B) BapiaHT BiAMOBIIi

4. TexcT 3anUTaHHSA
a) BapiaHT BIAMOBIII
0) BapiaHT BIAMOBIII
B) BapiaHT BiMOBIII

5. Teker 3anuTaHHSA
a) BapiaHT BIAMOBIII
0) BapiaHT BIAMOBIII

B) BapiaHT BiMOBIIi
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6. Teker 3anuTaHHsA
a) BapiaHT BIAMOBIII
0) BapiaHT BIAMOBIII

B) BapiaHT BiAMOBIIi

7. TekeT 3anmuTaHHSA
a) BapiaHT BIIMOBIII
0) BapiaHT BiAMOBIII
B) BapiaHT BiJMTOBIII

8. TekcT 3anuTaHHA
a) BapiaHT BIAMOBIII
0) BapiaHT BIAMOBIII
B) BapiaHT BiJMTOBI/II

9. Teker 3anuTaAHHSA
a) BapiaHT BIAMOBIII
0) BapiaHT BiAMOBIII

B) BapiaHT BiAMOBIIi

10. TekcT 3amuTAHHA
a) BapiaHT BIATOBIII
0) BapiaHT BiAMOBIII
B) BapiaHT BiMOBIII

11. TexkcT 3anuTAHHA
12. TexkcT 3annUTAHHA
13. TexkcT 3anuTAaHHA

14. TekcT 3anuTaHHA

3anutanns Il piBHA ckaagHocTi

PosrnsnyTo Ta cxBaneHo Ha 3acijaHHi kadeapy ABUTYHIB 1 TEINIOTEXHIKH.
[TpoTtoxkon Ne 6 Binm 26 KBITHS 2022 poKy.

PosrnmsnyTo Ta cxBajgeHo Ha 3acijaHHl Buenoi Pamu aBTOMExaHIYHOTO

baxynpTeTy.

ITpoTtoxon Ne 8  Bim 27 xBiTHA 2022 poky.

Posrnmsanyro Ta cxBajmeHo Ha 3acigaHHi HaykoBo-mertoaudHoi panu

HarmionansHOTO TPaHCTIOPTHOTO YHIBEPCHUTETY.

[Iporoxon Ne 29  Bim29  kBitHA 2022 poKy.




