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3. IlosicHIOBa/IbHA 3alIUCKA

Hucuunmnina «EkcryaTamiifiHi marepiaawm» — Iie ogHa 3 NpOo(QUIIOYMX JUCHUIUIIH 3 IHKIY
npodeciiHOl MATrOTOBKM 3700yBaviB mepmioro (0akaiaBpChbKOTO) PiBHS BHINOI OCBITH, OYHOI (I€HHOT) Ta
3a0uHOi (opM 3700YTTS BHUILOI OCBITH, SKI HABYAIOTHCA 3a OCBITHBO-TIPOQECIHHOI MPOrpaMmoro
«Bi11HOBIIEHHSI Ta TEXHIUYHUI cepBic aBTOMOOLIIB» B MeXax crerianbHocTi 132 «Martepialo3HaBCTBOY.

VY mporeci ekcrutyaramii Ta 30epiraHHs AeTaii Ta CKJIAJ0BI YaCTUHU aBTOTPAHCIOPTHHX 3acO0iB
IOCTIHHO B3a€EMOAIIOTH 3 PI3HUMH EKCIUTyaTallliHUMM MaTepiajamMH: HaJuBOM, OJIMBaMH, IUIACTUUYHUMM
MacTUJIaMH, TiIPaBIIYHUMHU ¥ OXOJIODKYIOUMMH pivHamMH Tomlo. Bix BiacTmBOCTel mHMX MarepialiB Ta
YMOB iX BUKOPUCTaHHS 3aJIeXHUTh XapakTep Mi€i B3aemonii. IIpy 1bOMYy HpHCKOPIOIOTBCS a00
CTIOBUIBHIOIOTHCS ~ 3HOLIYBAaHHS  JeTajieid, 3MIHIOETbCS BHUTpaTa eKCIUTyaTalliiHUX  MaTepiaiiB 1
MPOTYKTUBHICTh aBTOMOOUIBHHX 3aCO0IB.

VY 3B'I3Ky 13 3pOCTaHHAM O0OCATY BaHTAKHUX 1 MMACAKUPCHKUX IEPEBE3CHb 30UIBIIYETHCS
CIIO’KMBAHHS TaJIMBa, OJIMB, MACTHWJIbHUX MaTepialliB, TeXHIYHUX piauH. CUPOBUHOIO OUIBIIOCTI 3 HHX
HaifuacTime € MpUpojaHi eHeproHocii — HaTa Ta ras, MO MOSICHIOETHCS MEPII 32 BCE IXHHOI HEBEIHKOIO
BapTICTIO, IPOCTOTOK BUKOPHCTAHHS, @ TAKOXK BUCOKOO TEIUIOTOIO 3rOPSIHHSA IOPIBHAHO 3 IHIIUMH BUJAMHU.

Jlo 3aMiHHHKIB HATOBOTO PiAKOTO MaJIMBa HAJIS)KATh BYIJIEBOIHEBE Ta30BE MAJIUBO (METaH, MpOIIaH,
OyTtaH), ciUpTy (€TaHOJ, METaHoJ), edipu, BOJACHb, IO MOXXYTh BHKOPHUCTOBYBATHCS SK CAaMOCTIHHO, a
TaKOX SIK JOMIIITKU 0 HATOMPOIYKTIB.

3acTocoByBaHi €KCIUTyaTalliiiHI MaTepiald MalTh BiAIOBIIATH KOHCTPYKTHBHHM 1 TEXHOJOTIYHUM
0COOJHMBOCTSIM ~ aBTOTPAHCIOPTHUX 3ac00iB, IXHbOMY TEXHIYHOMY CTaHy, CE30HHOCTI H yMoBam
eKCIUTyaTarlii.

BpaxoBytoun oOMmexeHicTe m00yBaHHS HadTH W Tasy B YKpaiHi, pamioHaJbHE BHKOPHCTAHHS
eKCIUTyaTalllfHUX MaTepiaiiB, EKOHOMIsS MaMBHO-EHEPTeTUYHUX PECypCiB, MOIIYK HOBUX JDKEPEN eHeprii —
aKTyalbHI TPOOJIEeMH i Yac MiATOTOBKHU (haxiBIIiB 3 aBTOMOOIIBHOTO TPAHCIIOPTY.

Ilpepexesizumu: dizuka, XiMmisi, MaTEPiaIO3HABCTBO, JICTaJIl MAIIIHH.

Ilocmpexegizumu: By371M TEpTs MalldH, PEMOHT 1 BiJHOBIICHHS MAaIlWH, BUPOOHWYA IPAKTHKA,
MepeAIMIUIOMHA TTPaKTHKa, KBajigikaiiiHa podoTa.

BinnoBinHO 0 OCBITHROT TPOTpaMH JUCHHUILTIHA CIIPHUSIE 3a0€3MEeUEeHHIO:

komnemenmuocmi: 1K. 3patHicTh pO3B’A3yBaTH CKJIAJHI CHelialli3oBaHi 3a7adl Ta Hpodiemu,
MOB'sI3aH1 3 PO3POOKOI0, 3aCTOCYBAaHHSIM, BUPOOHHUIITBOM Ta BUIPOOYBAHHSM METAJCBUX, HEMETAJICBHX Ta
KOMITO3UIIHHUX MaTepialliB Ta BUPOOiB Ha iX OCHOBI, Y mpodeciiiHiil AIsNIBHOCTI Ta y Mpolieci HaBYaHHS, 110
nependaydae 3aCTOCYBaHHS TEOPiM Ta MeTOAIB (I3MKH, XIMIl Ta MEXaHIYHOI 1H)KEHEpil 1 XapaKTepu3yeTbes
KOMIUIEKCHICTIO Ta HeBu3HaueHicTio ymoB; 3K.12. IlparHeHHs 10 30epekeHHs HaBKOJIMIIHBOTO
cepenopuma; ®K.03. 3xarHicTh €(pEKTUBHO BUKOPHUCTOBYBATHU TEXHIUHY JIITEpaTypy Ta IHIII JpKepela
iHpopmanii B ramy3i wmarepiamo3HaBcTBa; DPK.08. 3maTHICTH 3acTOCOBYBATHM 3HAHHS 1 PO3YMIHHS
MDKAMCUMIIIHAPHOTO 1H)XEHEPHOTO0 KOHTEKCTY 1 MOro OCHOBHMX NPUHLUIIB y MpOQEciiiHiil AisIbHOCTI;
®K.09. 3paTHiCTh 3acTOCOBYBATH Cy4yacHI METOJM MAaTEeMAaTHYHOTO Ta (PI3UYHOTO MOJETIOBAHHS,
JOCIIJKEHHSI CTPYKTYpH, (I3UYHUX, MEXAaHIYHUX, (PYHKI[IOHAIBHUX Ta TEXHOJOTIYHUX BIIACTUBOCTEH
MmaTepialliB Juis BHpilIeHHs Matepiasio3HaBuux mnpobiem; PK.10. 37aTHICTH 3aCTOCOBYBAaTH HAaBUYKH
po60TH 13 BUMIPOOYBaJILHUM YCTAaTKYBAHHSM JJIs BUPIIICHHS MaTepiano3HaBuux 3aBnanb; OK.13. 3gaTHicT
BpPaxoBYBaTH COLliajJbHi, €KOJOTI4HI, €TUYHI, eKOHOMIYHI Ta KOMEpLIiiHI MiIpKyBaHHS, 110 BIUIMBAIOTh Ha
peainizaiiito TexHIYHUX pimieHb; PK.14. 3naTHICTh 1OTpUMyBaTHUCs PO(ECIMHUX 1 ETUHYHUX CTaHAAPTIB.

npozpamui pesynomamu Haguanna: [IPH 13. Po3ymitu OynoBy MeTalneBUX, HEMETaJeBUX,
KOMITO3UIIINHUX Ta (YHKI[IOHAJILHUX MaTrepiajgiB Ta oOupaTH ONTHUMAIbHI MeToAW Moaudikamii ix
BiactuBocTedl. KamipikoBaHo BuOupaTu Mmarepianu Juist BUpoOiB pizHoro mnpusHayenHs; [IPH 20.
3HaxoAUTH NOTPIOHY 1H(OpPMALIiO Y JiTepaTypi, KOHCYIbTYBATUCS 1 BUKOPUCTOBYBATH HayKOB1 0a3u TaHUX
Ta 1HIIN BIAMOBIAHI JOKepena iHQopMarlii 3 METOI JeTalbHOTO BHBYEHHS 1 JOCITIKEHHS 1HKEHEPHHX
MUATaHb BIAMOBIMHO 10 criemiamizanii; [IPH 26. 3nanHs OCHOBHUX TEXHOJIOT1 BUTOTOBJICHHS, OOPOOIEHHS,
BUINIPOOYBaHHS MaTepiasliB Ta YMOB iX 3aCTOCYBaHHS.

Mema euknaoanmns oOucyunninu. 3aCBOEHHS 3100yBadyaMH 3HaHb TIPO BIIACTUBOCTI IMaJIUB,
MacTUJIBHUX MaTepiajiB, ClelialbHUX PIAMH 1 PEMOHTHO-EKCIUTyaTallifHUX MaTepialliB; BIUIMB iX SIKOCTEH
Ha TEXHIKO-€KOHOMIYHI MOKAa3HUKH aBTOMOOUTHHOI TEXHIKH, a TAaKOXXK OMAHYBAaHHS HABHKIB 3 BU3HAYCHHSI
OCHOBHHUX TOKa3HHUKIB SIKOCTI Ta MiAOOpYy BIAMOBIIHUX COPTIB 1 MAapOK MalHMB, MAacTUJIbHUX MaTepialis,
CHelialbHUX PIIUH Ta PEMOHTHO-EKCIUTyaTalliiHUX MarepiaiiB Jis 3a0e3leueHHs eKCIUTyaTalliifHOro
pecypcy aBTOTPAHCTIOPTHUX 3aC001B.



Ilpeomem oOucyunninu. TlaMBHO-MAaCTUIIBHI Ta IHINI E€KCIUTyaTariiiHi marepianu. BupoOHUIITBO,
paiioHajbHE BUKOPHCTAaHHSI, Kiacu]ikailis, aACOPTUMEHT Ta B3aEMO3aMiHHICTb.

3asoannsn oucuyunainu. DopmyBaHHS TEOPETUYHUX 3HAHB, BMIHb Ta MPAKTUYHUX HABUYOK 3 OCHOB
BHUPOOHMIITBA, BIACTUBOCTEH Ta paIlioHAILHOTO 3aCTOCYBAaHHS MAJIUB, OJIUB, MACTUJ 1 TEXHIYHUX PITUH, SKi
BHKOPHUCTOBYIOTHCSI TIPH €KCIUTyaTallii aBTOMOO1ILHOT TEXHIKK Ta BUMOT JI0 1X SIKOCTI.

Pesynomamu naeuanna. CTYAEHT, SIKUM YCHIIIHO 3aBEpIIMB BHBUYCHHS IWCIHIUIIHHM, MMOBHHEH:
607100imu KBami(iKaliiHUMK METOJAaMH KOHTPOJIIO SIKOCTI MaJIMB, MAaCTUJIBHUX MaTepialliB 1 TEXHIYHHX
piouH; eusHauamu KOHJSHIIWHICTh eKCIUTyaTalliIiHUX MaTepianiB; eunpasisimu TIOKa3HUKU SKOCTI
HEKOHJICHIIIMHUX MaTepiaiiB;, aranizysamu ma cucmemamusysamu HAyKOBO-TEXHIYHY iH(OpMaIlio s
opraizamii  MarepiaJbHO-TEeXHIYHOTO  3a0e3ledeHHs  CTPYKTYpHUX  MiAPO3AUIIB  aBTOMOOIIBHHX
TOCHOJAPCTB; 60100imuy  KIacU(iKalilo BITYM3HAHUX 1 3apyODKHMX eKCIUTyaTallifiHUX MaTrepiaiiB;
susHawamu NoTpedy B MapkKax Ta COpTax MaJIMBHO-MACTHJIBHMX MaTepialiB Ta TEXHIYHUX PiIWH; TEXHIYHO
TPAaMOTHO 63AEMO3AMIHAMU MA 3Miulyéamu MaTepiajad, BUTOTOBJICHI PI3HUMH (ipMaMHU-BUPOOHUKAMU;
gecmu LUIECHPSIMOBaHY pPOOOTY 3 €KOHOMIi MaTepialbHUX PpEeCypCiB; oyiHioéamu BIUIUB MaJUBHO-
MaCTUJILHUX MaTepiajiB Ha HABKOJMUIIIHE CEPEIOBHILIE.



4. CTpyKTypa 3aJiKOBUX KPEAUTIB U CIUIIIHA

Hasga po3aisny (Temn)

KinbkicTh roaus, BiiBegeHuX Ha:

Jlenna ¢popma

3aouna ¢popma

aexni | 0P | cpc | mexcmii | 0% | cpe
podoTH podoTHn
Hlocmuii cemecmp

Tema 1. Beryn. Mera. 3aiadi ta 3MicT
muctuuting. Hadra, ii ckinax ta Mmetoau 2 5 8
epepoOKH
Tema ' 2.  XiIMMOTOJIOTiS  aBTOMOOIIbHUX 6 10 14 7 24
OCH3HUHIB )
Tema 3. XiMMOTOJIOTISI JU3EIbLHUX IAJIUB 4 10 12 2 18
Tema 4. XiMMOTOJIOTIS ra30Ioqi0HOro majnsa.
AJNBTEpHATUBHI TMajdMBa 1 MEPCIEKTHBH iX 2 7 10
BHKOPHCTAHHS
TeMa 5. XiMMOTOJIOT1s OJIUB, TEXHIYHUX PIAUH 10 14 26 5 ) 40
1 INTACTUYHHUX MACTHII
Tema 6. [TomiMepHi MaTepiany Ta MIaCTMAaCH. 5 5 10
Kayuyk, ryma i ryMOBi TeXHIYHI BUPOOU.
Tewma 7. JlakodapOoi maTepianu. JJomomixHi 5 5 10
Marepiaim.
Tema 8.0OxopoHa mnparii Ta HaBKOJUITHEOTO
CepeIoBHINA MPU BUKOPUCTAHH1 2 5 10
eKCIUTyaTalliiHUX MaTepialiB
Tema 9.HopmyBanHs, niiaHyBaHHS Ta CI?OHOMiSI ) 5 10
BHUTPAT MAJIMBHO-MACTHJIBHUX MaTepialliB

Pa3zom 3a 6-ii cemecTp: 32 34 84 6 4 140




5. IlporpamMa HaB4YAJIbHOI AU CHUIIIHA
5.1. 3micT JgekuiiiHOrO Kypcy

Iepenik Jgekuiii 1Js CTyAeHTIB dernnoi popmu 3100yTTH OCBITH

Homep
JeKIil

IlepeJtik TeM Jiekuii, iX aHoTanii

Hlocmuii cemecmp

KiabkicThb
roauH

Bcemyn. Mema. 3aoaui ma smicm oucyunainu. Hagpma, ii cknao ma memoou
nepepooxu.

EnemenTtHuii ta rpynoBuii ckiaa Hadtu. BB XimigHOrO ckiiamy HadTH
Ha CKCIUTyaTalliifHl BIIACTMBOCTI NaiMB 1 MacTwi. [lepBuHHA mepepoOKa
Hadtu. TexHOJOriA CydacHHX METOJIB BTOPUHHOI TepepoOku HadTH
(TepMiYHHMI KpEKIHT, KaTaJiTHYHUN KPEKIHT, TiIPOKPEKIHT, KaTaliTHYHHUMI
pedopMiHT) 1 AKICTh aBTOMOOLTEHUX NaJMB. BUPOOHUIITBO TOBaApHHUX TaIUB
Ta MACTWIBHHX MarepiajmiB i3 HadTH Ta IHIIUX BHIIB CHPOBUHH.
XiMMOTOJIOTIs eKCIuTyaTaniianx MarepiaiiB (EM).

JIiT.: [1] ¢. 27-52; [3] c. 6-15

2

Ximmomonozis asmomo0inbHux 6eH3UHIs.

Excrmyartamiiini  Bumoru. BractuBocTi  OeH3MHIB, 10 3a0e3Me4yOTh
O0e3nepebiliHy mMojgady B CHCTEMY JKUBJICHHs JABUTYHa. BiactuBocTi
aBTOMOOUTBHUX OCH3MHIB, 10 OOYMOBJIIOIOTH YTBOPEHHS ITaJHBHO-
MOBITPSIHOT CyMilli moTpiOHOro cknany. dpakuiiiuii ckinag OeH3MHIB Ta
{Oro BIUIMB Ha €KCILTyaTalliifHi

BJIACTHBOCTI MAJIUB.

Jlit.: [1] ¢. 52-57; [3] c. 15-40; [6] c. 32-35

Ximmomonozia agmomooinohux OeH3uHi8.

BrnactuBocTi O€H3MHOBUX cyMilie, 10 3a0e3MeuyoTh iX MOBHE 3rOpSHHS.
[HmKaTOpHI MiarpaMu HOPMAJIBHOTO 1 AETOHALIKHOTO 3ropsiHHS. MexaHi3m
nporecy naeroHamii. JleToHamiifHa CTIMKICTh aBTOMOOUIBHMX OCH3WHIB Ta
Mmeroad 11 omidku. CrocoOM MiABUINEHHS OKTAHOBOIO 4YHClIa OEH3MHIB.
Po3xaproBanbHe 3anatOBaHHs, HOTO HACIIJKU Ta yCYHEHHSI.

JIiT.: [1] c. 57-74; [3] c. 40-52; [6] c. 35-41

Ximmomonozisa agmomoOiibHux OeH3UuHI8.

CxunbHICTh O€H3MHIB /10 YTBOPEHHS BIAKJIAJEHb y JIBUTYHI Ta iX BIUIUB Ha
fioro po6oty. CrabunbHicTh OeH3uHIB. KoposiiiHa arpecuBHICTb OEH3UHIB.
TokcuuHicTh Ta BorHeHeOe3meuHicTh nanuB. CTaHIAapTU Ha BITYM3HSHI Ta
3apyOixkHi OeH3uHU. PekoMeHallii mo BUKOPUCTaHHIO. MOKIIMBICTh 3aMiHH.
BunpasienHs moka3HUKIB SKOCTEW MmajivBa. BIIMB BiacTUBOCTEM OCH3WHIB
Ha HaJiiHICTh 1 EKOHOMIYHICTh POOOTH JBUTYHIB Y Pi3HUX

eKCIUTyaTal[liHUX yMOBaXx.

Jlit.: [1] c. 74-87; [3] c. 52-57; [6] c. 49-87, 101-104

Ximmomonozisa QusenbHux nanus.

Bumorn 10 sKocTi Ju3enbHOro MaiguBa. BiacTMBOCTI nmanuBa, 110
3a0e3neuyoTh HOPMaJbHY TOAady WOTO 3 MaIMBHOTO OaKy y IBUTYH.
HuszpkoTemrneparypHi BIacTUBOCTI nayiuBa. [loniniieHHs MycKy AW3elNiB Y
3uMoBHH mepiof. Camo3anaatoBaHHS MAJMB Ta METOJM HOTO OIiHKH. Brms
[IETAaHOBOT'O YHCIa Ha pOOOTY JABHUTYHA.

Jlit.: [1] c. 87-102; [3] c. 57-72; [6] c. 32-48

Ximmomonozisn OuzenbHux naus.

CXUnBHICTD 10 YTBOPEHHS BIAKIAACHBb. XIMiYHA CTAOUTHHICTH, KOPO31HHICTh
JM3ENIbHUX MajJuB. 3MiHA SKOCTI ManuBa MpH 30epiraHHi Ta NepeBE3eHHSX.
Oco0nMBOCTI BUKOPUCTAHHS JU3EIbHUX MajuB pi3HOro (pakuiiHoro
cknany-ooBaxaoBaHHOTO (ODC), mmpokoro ¢pakiiitHoro cknaxy (LLIDC).
Crangaptu Ha Jau3enbHl nanuBa. Mapku 3apyOlKHHX nanuB. MOXKIUBICTh




BUKOPHUCTaHHS 'a30KOH/ICHCATHUX MAJIMB Ta CTAaHAAPTU Ha HUX.
Jlit.: [1] c. 102-114; [3] c. 73-87; [6] c. 49-104

Ximmomonoeia  2a3onodibnoeo  nanuea. AnebmepHamusHi  naiuéa i
nepcnekmueu ix GUKOPUCMAHHA.

BukopucranHs razonomiOHMX TaIWMB Ha aBTOMOOILIBHOMY TpPAaHCIOPTI.
Excrmyaraniiini BUMOTH 10 Ta30BUX IMAJUB JJIsi aBTOMOOUTLHUX JIBUTYHIB.
BrnacTuBOCTI 3piIPKEHUX Ta CTUCHYTHX ra3iB (TEIIOTa 3TOPSHHSA, KPUTUYHA
TEeMIepaTypa, TeMIepaTypa KUIiHHS, JeTOHAIlIIHA CTIHKICTh, KOPO31HHICTD,
YTBOPEHHS Harapy, TOKCHYHICTh Ta BHOyxoHeOe3rneuHicTh).CTaHmapTH Ha
3piKeHl Ta CTHUCHEHI ra3u. 3apyOLKHUN JOCBiJ] BUKOPUCTAHHS Ta30BHUX
nanuB Ha ATP. OcHOBHI BIaCTMBOCTI Ta pEKOMEH/IaIlii 110/10 BUKOPHCTAHHS
CIHPTIB, METWITPETUHHOOYTHIIOBOTO e(ipy, BOJAHIO, BOJHOMAIMBHHUX
aIbTePHATUBHUX HAJIUB.

JIiT.: [1] ¢.114-137; [3] c. 88-96, 127-201

Ximmomonoezis oaus, mexHiyHux piout i NIACMUYHUX MACMUL.

MactunpHi Matepianu: iX NpU3HAuUeHHS Ta IMOKAa3HUKU SKOCTi. OCHOBHI
(GyHKIT MaCTHIIPHUX MaTrepiaiiB Ta BUMOTH 10 HHMX. [IOKa3HMKH SKOCTI:
IyCTHHA, TeMIlepaTypa 3acTUTaHHS, KHCJIOTHE, JIY)KHE 4YHCIa, BMICT
MEXaHIYHUX JAOMIIIOK Ta BOJHU, B A3KICHO — TeMIepaTypHi BIACTHUBOCTI Ta iX
OoliHKa. BrimB BMICTY BOAM Ha eKCIUTyaTalliifHi BJIACTHBOCTI OJIUB.
TeopeTnyHi OCHOBHM CTapiHHS OJMB. XiMiuyHa CTaOUIBHICTD Ta MHIHI
BIIACTHBOCTI 0JuB. [Iprcaaku, M0 MOTINIIYIOTh TOKa3HUKH SKOCTI OJIUB.
JIiT.: [1] c. 138-187; [2] c. 11-20; [3] c. 208-225, 384-404; [6] c. 32-35, 41-
48, 89-94, 101-104

Onusu 015 08U2YHIE BHYMPIUIHBLO20 320PAHHAL.

CranpmapTHi NMOKa3HUKHM SIKOCTI OJMB Ta iX 3MiHa NpU POOOTI JBUTYHIB.
Butpatn Ta Tepmin 3aminm onuB. JliarHocTMKa CTaHy JBUTYHa IIO
MOKa3HUKaM OJIMB, IO TpamfoBaid. Kiacudikaiiss MOTOPHHUX OJIMB Ta iX
acopTUMeHT. PekoMeHnaaiii mo BUkopuctanHio. 3apy0iHi MOTOPHI OJIUBH Ta
ix BiTUM3HAHI 3aMiHHUKH (32 cranaapTHuMu SAE, API, ASEA).

Jlit.: [1] c. 188-209; [2] c. 20-74; [3] c. 242-278; [6] c. 104-116
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Onusu 0ns acpecamis mpancmicit ma 2iopocucmem. Cunmemuyni ma 0io-
onusU

Ocob6nuBocTi poOOTH OJMB Yy arperarax TpaHcMiciid. Bumoru 1o nokasHukis
AKOCTi  TpaHcMiciiHux  onuB. [lpucankum go Hux. Kiacudikaris
TPaHCMICIIHMX OJMB Ta pEeKOMEHJalli II0A0 I1X BHKOPUCTaHHS 3a
KJIIMaTUYHUMU 30HaMM Ta NPU3HAYEHHIO; MapKyBaHHS, B3a€MO3aMiHHICTb.
BnactuBocTi Ta  MapkyBaHHS ~ OJHMB, IO BHKOPHCTOBYIOTHCS Y
TiIpOMEXaHIYHUX TpaHCMICIAX aBTOMOOULTB. OJMBH JUIS TIAPOCHUCTEM.
Knacugikanis ofuB, 0 BUKOPUCTOBYIOTHCSA y TifpaBJIiuHHX CHCTEMax. IX
OCHOBHI TOKa3HUKH fAKOCTi. B3aemoszaminHicTh. CuHTETHYHI OnuBHU. Ponb
CUHTETMYHUX OJMB Yy TIOJNIMIIEHHI 3a0e3neueHHs aBTOMOOLIBHOIO
TPAHCHOPTY MAacTUIbHUMHU MaTepiasiaMi. OCHOBHI NMOKa3HUKU SKOCT1 OJIMB:
B’SI3KICTHO — TEMIIEpAaTypHi, TEpMiuyHa CTaOLIbHICTb, MACTHJIbHA 3/110HICTb.
[lepcneKTHBY BUKOPUCTAHHS CHHTETUYHHX Ta 010- OJIMB Ha aBTOMOOIIBHOMY
TPAHCIIOPTI Ta CUTLCHKOTOCTIOIAPCHKIN TEXHIIII.

Jlit.: [1] c. 210-231; [2] c. 185-259; [3] c. 288-298, 340-346; [6] c. 116-132

11

IInacmuuni macmuna

@yHKIi1, M0 BUKOHYIOTh IUIACTHUYHI MacTuia. Bumorn no Hux. 3acobu
onepxanHs iX. Kmacudikamiss mactunm 3a Bumamu 3arycHUKIB. (OCHOBHI
eKCIUTyaTalliiiHi BJIaCTUBOCTI MAaCTHJI Ta METOAM iX OIIHKHU (TemIeparypa
KpamnaHHs, KOJIOiJHa CTa0lIbHICTh, €PEKTUBHA B A3KICTh, IPAHULII MIIIHOCTI).
MapkipyBaHHS IJIACTUYHUX MACTHJI Ta PEKOMEH/AIil M0 X BUKOPUCTAHHIO,
€KOHOMIi Ta B3a€MO3aMIHHOCTI.




JTit.: [1] c. 232-249; [3] c. 405-426; [6] c. 132-147

12

Buxopucmanna mexuiunux pioun na agmomo0diibHoMy mpancnopmi ma
CiIbCbKO20CN00APCHKIU MexXHIYi.

Oxonoani pinuau. Bumoru, 1mo npea’ sBAsIOTHCSA 10 OXOJIOJAHUX PiAKH Ta iX
OCHOBH1 BJIACTUBOCTI: TEIJIOEMKICTh, TEIUIOMPOBIAHICTh, TEMIIEpaTypH
3aCTUTaHHS, KUIIHHSA Ta cChajaxy, KOpo3iiiHa arpecuBHIiCTb. Bumm
OXO0JIOAHUX piauH. Bona, sk oxononHa pifuHa. YTBOPEHHS HAaKUILy Ta HOTO
BIUIUB HA MpAaIe3JaTHICTh JBHUTYyHA. 3acoOM YCYHEHHS HAKWITy i3 CHCTEM
ox0JIo/KeHHs. 3acobu moM’sikieHHsT BoAu. OXO0JI0HI HU3BKO 3aMep3atouu
piauHu - aHTU(PHU3M, OCHOBHI BIACTUBOCTI, MapKyBaHHS, PEKOMEHJIAII 1O
BHUKOPHUCTAHHIO, 3aMiHi, TEeXHIIl Oe3meku. ['ambMiBHI piamHH. Bumorn mo
pIOVMH 7S TIAPONPHUBOMAIB TalbMOBUX CHCTEM Ta IX eKCIUTyaTalliiiHi
BJIACTUBOCTI. MapKu Ta aCOPTUMEHT TaJIbMIBHUX PIJIMH, PEKOMEH/AIII 110 iX
3aCTOCYBaHHIO. Mapku piguH A aMOPTH3aTOpiB Ta pEeKOMEHJAIil mo ix
BukopucTtanHwo. IlyckoBi pigunu. IlpusHaueHHs, ckiaa, BUAU PIIUHH,
pexkoMenmanii mo ix BukopucTaHHi. KoHcepBamiiiHI  MaTepiajm.
[Ipu3naueHHs. ACOPTUMEHT, 3aCTOCYBAaHHSI.

Jlit.: [1] c. 268-285; [3] c. 445-459

13

Llonimepni mamepianu i nracmmacu. Kayuyk, eyma i 2ymogi mexuiyni
8UpooU.

[TonsarTs mpo momaiMepu, ix ¢i3uko-XiMiuHi BiaacTUBOCTI. Kacudikarris
nojiiMepiB. MeToau onepkaHHS moJiMepHUX MmarepianiB. OCHOBHI BHIU
MoTIMEPH3alliiHUX Ta TOJIKOHACHCAIMUUX MojiMepiB. DToporiacToBi
KOMIIO3UTH Ta MOKpUTTs. [lmactuyni marepianu (tutactmacu). Kimacudikartis
Ta CKIaa IulacTMac. TepMOIUIACTHYHI Ta TEPMOPEAKTUBHI IJIACTMACH.
OcHoBHI ¢Gi3UKO-XIMIYHI ~ BJIACTUBOCTI  IJJaCTMAC. Ocob6muBocTi
BUKOPUCTaHHA IUIacTMac Ha aBTomMoOuIsax. Kinei ta repmeruxku. PizHoBuIM
KIeiB 1 repMmerwkiB, iXx Mapku. OcoOIMBOCTI 3acTOCYBaHHS KIEiB 1
TEePMETHKIB Ha aBTOMOOLIAX.

OpnepxaHHs, OCHOBHI BHJIM, BJIACTHUBOCTI 1 3aCTOCYBaHHS HATypaJbHOTO
Kayuyyky. OCHOBHI THUIM CHHTETMYHUX KaydyKiB, iX BIJIAaCTHBOCTI 1
3acrocyBaHHda. Ckian, BiIacTHBOCTI 1 kiacudikamis rymu. Knacudikaris,
AaCOPTUMEHT 1 MapKyBaHHS T'YMOBUX TeXHIYHHMX BUpoOiB. Knacudikamisa i
OCHOBHI BHUIM aBTOMOOUIbHMX ImMH. IlIvHKM 1Ig JErkoBMX 1 BaHTAXKHUX
aBTOMOOLTIB. [To3HaUEHHS 1 MapKyBaHHS LLIUH.

Jlit.: [4] c. 17-38; [5] c. 3-11

14

Jlaxogapbosi mamepianu. Jlonomisicni mamepianu.

[Ipu3HadeHHs, OCHOBHI BJIACTMBOCTI, Kjacu@ikaiis IO CKJIaay Ta
NPU3HAYEHHIO, Mapku JakopapOOBUX MarepialiB. AHTHKOPO3iiHI Ta
noiipyroun marepianu. ['ymu, matepianu ajis oOOMBKH, YIIUIBHIOBAJIBHI Ta
130/1sMiiHI MaTepiand. BuMorn ta OCHOBHI MOKa3HUKH SIKOCTI TYMH, IIIO
BUKOPUCTOBYIOThCS JJI1 BUTOTOBJIEHHS IMH. CKiaa rymu, ii BIACTHBOCTI.
XapakTepucTUKa CKJIaJ0BUX YacTUH TyMOBOi cyMmiml. TKaHMHM Ta 1HIII
MaTepiaiy, 10 3aCTOCOBYIOTHCS NpPU BUIOTYBaHHI IIMH. Matepianu ans
000MBKH, YHIIBHIOBAIbHI Ta 130JIALIHHI MaTepiaiy, 110 BUKOPUCTOBYIOTHCS
Ha aBTOMOOIAX.

Kneesi matepianu, 0600uBHI 1 ymijabHIOIOYI MaTepianu. EnexTpoizonsiiiiai
Marepiaim.

Jlit.: [4] c. 3-16; [5] c. 11-29

15

Oxopona npayi ma HABKOIUWHBbO20 cepedosuwa npu  BUKOPUCIAHHI
EKCHIYamayiuHux Mamepianis.

Tokcu4HICTh, BOTHE Ta BUOYXOHEOE3TEUHICTh eKCIUTyaTallIiHIX MaTepialiB.
KoHnenrpauiiiHi Ta TeMIepaTypHi TpaHMIl MOXIUBOCTI BHOYXYy Ta
caMoCTiaJlaxy TapiB PIAKKAX Ta Ta30moJIOHUX majauB y moBiTpi. CtaTudHa




eNeKTpUKa Ta 3acobu OopoThOM 3 HEWw mnpu 30epiraHHi, BUAa4l Ta
TPAHCIOPTYBaHHI PiAKMX Ta Tra3omnoAiOHMX mnanuB. TexHika Oe3meku Ta
MOKEKHOI ~ HEOEe3NMeKu MNpu  TpHiiMaHHI, 30epiraHHi Ta  BUJAYl
eKCIuTyaTaliiaux MatepiamiB. TexHomorii yrwmizamii Ta pereHepamii
BIIMpalibOBaHUX MaTepiaiiB.

Jlit.: [1] c. 419-450

16 | Hopmyeanns, nnanyeanus ma eKOHOMis 6UmMpam _NAaugO-MACHUIbHUX 2
Mmamepianie (IIMM) i EM.

YuHHUKY, 10 BIUIMBAIOTh Ha BUTpatu [IMM. Opranizamist paunioHaJIbHOTO
3actocyBanHs EM. Metonuka po3paxyHky Butpar [IMM. VY nockoHaneHHs
CHCTEMH HOpPMYyBaHHA 1 KepyBaHHs Butpatamu EM na ATP. 3acobu
3MEHILIEHHS BUTpaTu mnaiuBa. [IpakThuHi pexkomMeHpauii M0A0 E€KOHOMIi
[IMM.

JIiT.: [1] c. 402-418; [6] c. 161-166

Pa3om 3a 6-ii cemecTp: 32

IlepeJiik orasig0BUX JeKUii 1A CTYACHTIB 3a0uH0i pJOpMHU 3100yTTS OCBITH

Homep KinbkicTs
Tema jexkuii
JeKIii TOJUH
IHllocmuii cemecmp
1 XiMMOTOJIOTisl aBTOMOOUTBHIX OCH3MHIB 2
JIiT.: [1] c. 52-87; [3] c. 15-57; [6] c. 32-41,49-87, 101-104
2 XiMMOTOJIOTIS IU3EIbHUX [aJINUB 2
JliT.: [1] c. 87-114; [3] c. 57-87; [6] c. 32-104
3 XiMMOTOJIOTiS OJIMB, TEXHIYHUX PIAMH 1 MJTACTUYHUX MACTHI 2
JIiT.: [1] c. 138-249; [2] c. 11-74, 185-259; [3] c. 208-225, 242-278, 288-298,
340-346, 384-426; [6] c. 32-35, 41-48, 89-94, 101-147
Pa3om 3a 6-ii cemecTp: 6

5.2 3micT 1a0OpaTOPHMX 3aHATH

ITepenik 1a00paTOPHUX 3aHATH VI CTYACHTIB OeHHOT (POPMHU HABYAHHA

Ne KinbkicTs
Tema 1a00paTOPHOIO 3aHATTS
TOANH

Hlocmuii cemecmp

1 KomruiekcHa o1iHka OCHOBHUX BJIACTUBOCTEH OEH3MHY Ta MOro NpHUJIaTHICTb 10
TSl 3aCTOCYBaHHS y BIAMOBIHINA MapIll JBUTYHA.
Jlit.: [6] c. 32-41, 49-87, 101-104

2 KomMIiekcHa oIiHKa OCHOBHHMX BIIACTUBOCTEN AU3EIHHOIO MMaIUBa Ta HOro 10

HpI/II[aTHiCTB JJIA 38.CTOCYB8.HH$I y ,ZLI/I3CJ'IBHOMy ,I[BI/IFYHi.
JTit.: [6] c. 32-104

3 | KowmruiekcHa oIiHKa OCHOBHHX BJIACTUBOCTEH MOTOPHOI (TpaHCMICiiHOT) ONMBU 8
Ta 1l IPUIATHOCTI AJIsl 3aCTOCYBaHHS y BiIMOBIHIN TEXHIIII.
JIit.: [6] c. 32-35, 41-48, 89-94, 101-132

4 KomriuiekcHa o1iHKa OCHOBHMX BJIACTUBOCTEH IIIIACTUYHUX MAaCTHIBHUX 6

MaTepiajiB 3 BCTAHOBJICHHSM MPUAATHOCTI JUJIsl MAILEHHS BY3JIiB TEXHIKH.
JIit.: [6] c. 132-147

Pa3om 3a 6-ii cemecTp: 34




IlepeJik JjadopaTopHUX POOIT M1 CTYAEHTIB 3a04unoi GopMH 3100yYTTsI OCBITH

Ne KiiabkicTb
Tema 1a00paTOPHOIO 3aHATTH
TOAMH

Hlocmuii cemecmp
1  |KommiekcHa oliHKa OCHOBHHMX BJIACTUBOCTEH OCH3HMHY 1 JU3E€JIBHOIO NaJINBa 2
Ta X MPUAATHOCTI /7S 3aCTOCYBaHHS y BiIMOBIIHINA MapIli IBUTYHA.
JIit.: [6] c. 32-104

2 |KoMIuteKCHa OIliHKa OCHOBHHX BJIIACTUBOCTEH MOTOPHOI (TPaHCMICIHHON) 2

OJIMBH Ta 11 MPUAATHOCTI IS 3aCTOCYBAHHS Y BIIMOBIIHIN TEXHIII.
Jlit.: [6] c. 32-35, 41-48, 89-94, 101-132

Pa3om 3a 6-ii cemecTp: 4

5.3 3micT camocTiitHoil (Y T.4. iHAUBIAyaJIbHOI) po00TH 3100yBa4ya BHIIOI OCBIiTH

CamocriitHa po0OoTa CTYAEHTIB Yycix ¢opM 3100yTTS OCBITH TMOJSITa€E y CHUCTEMAaTHUYHOMY
OTIPAIIOBaHHI MPOTPAMHOTO MaTrepially 3 BIAMOBIIHUX JpKepel iHQopMmarlii, MiAroTOBII 10 BUKOHAHHS 1
3axucTy JadbopaTtopHux podiT. CtymaeHTH 3a04HOI (opMHU 3A00YTTS OCBITH III€ BUKOHYIOTH KOHTPOJIBHY
po0oTy, 3aBAaHHS Ha SIKy CTYACHT OTPUMYE BiJl BHKJIajada y Iepioa HactaHOBHOI cecii. Kpim mporo mo
MOCIYT CTYACHTIB CTOpiHKa Kadeapu y MoaynpHOMY CepelOBHIII AJs HaBYaHHSA, A€ po3mimieHi PobGoua
mporpaMa JIUCHUILUIIHN, ONMHMCH J1a00opaTOpHUX POOIT s BUKOHAHHS, J1A0OpAaTOPHUN TMPAKTHKyM Ta
HeoOXiHI MaTepiaiu 3 ii HaBYaIbHO-METOAMYHOTO 3a0€3MeUeHHs Ta KOHTPOJIIO Pe3y/IbTaTiB HABUAHHS.

3MicT caMOCTiliHOI pOOOTH CTYACHTIB OeHHOT hopmu 3000ymmasa oceimu

Homep Buj camocrTiiiHoi podoTu K-1B
TH/KHA TOAUH
IHllocmuii cemecmp
1 OmnparroBanHs Teopetnynoro matepiamy 3 T1. IligrotroBka 10 BHKOHAHHS 5

nabopatopHoi pobotu Nel «KomriuiekcHa OLIHKa OCHOBHHMX BJIAaCTUBOCTEH
OCH3MHY Ta ¥Oro MPUAATHICTH JJIS 3aCTOCYBAaHHS Yy BIANOBITHIN Mapii
JIBUTYHAY.

2 OmnparroBanHs TeopeTnyHoro Mmatepiany 3 T2. IligroroBka 10 BUKOHAHHS 5
nabopatopHoi pobotu Nel «KomriulekcHa OLIHKa OCHOBHHMX BJIAacCTUBOCTEH
OeH3MHY Ta WOro MPHUAATHICTH JUIsi 3aCTOCYBAHHS Yy BIJAMOBIIHIN Mapiii
JIBUTYHA.

3 OmnpautoBanHst TeopernyHoro marepiany 3 T2. IlinroroBka A0 BUKOHAHHS 5
nabopatopHoi pobotn Nel «KomriuiekcHa OLliHKa OCHOBHUX BJIacTUBOCTEH
OeH3MHY Ta WOro MPHUAATHICTH JUIsi 3aCTOCYBAHHS Yy BIJAMOBIIHIN Mapiii
JIBUTYHAY.

4 OmnpautoBanHs TeopernyHoro wmarepiany 3 T2. IlizroroBka a0 3axucry 4
nabopatopHoi pobotu Nel «KomruiekcHa OILliHKa OCHOBHHMX BJIAaCTUBOCTEH
OCH3MHY Ta WOro MPUAATHICTH JUIsl 3aCTOCYBaHHS y BUIMOBLAHINA Mapili
JIBUTYHA.

5 OmnpamtoBanHst TeopernyHoro marepiany 3 T3. IliaroroBka A0 BUKOHAHHS 6
nabopaTtopHoi pobotn Ne2 «KoMriulekcHa OILliHKa OCHOBHHUX BJIacTUBOCTEH
JIU3€IbHOr0 MajliBa Ta MOro MPUAATHICTH JJIS 3aCTOCYBAHHS Yy JIU3EIbHOMY
JBUTYHI».

6 OmnpautoBanHsi TeopernyHoro martepiany 3 T3. IlinroroBka A0 BUKOHAHHS 6
nabopatopHoi pobotu Ne2 «KoMrulekcHa OIliHKa OCHOBHHUX BJIACTUBOCTEH
JU3ETIbHOTO MajliBa Ta MOro MPUAATHICTh JJIS 3aCTOCYBAHHS Yy JIU3EIbHOMY
JBUTYHI».

7 OmnpamoBanHs TeopernyHoro marepiany 3 T4. IlinroroBka A0 BUKOHAHHS 7
nabopatopHoi pobotu Ne2 «KoMriulekcHa OILliHKa OCHOBHHUX BJIACTUBOCTEH
JU3EJbHOTO MajliBa Ta MOro MPUAATHICTH JJISl 3aCTOCYBAHHS y JIU3EIbHOMY
JBUTYHI».




8 OmparrroBanHsi TeopetnyHoro marepiany 3 T5. IligroroBka 10 BUKOHAHHS 5
naboparopHoi pobotu Ne2 «KomrIuiekcHa OIliHKa OCHOBHHX BIIACTHBOCTEH
JIU3EJIbHOTO MajliBa Ta MOro MPUAATHICTH JJISl 3aCTOCYBAHHS y JTU3EIBLHOMY
JIBUTYHI».

9 OmpairoBanHsi TeopernyHoro marepiany 3 T5. IligroroBka 10 BUKOHAHHS 5
naboparopHoi pobotu Ne2 «KomrIuiekcHa OIliHKa OCHOBHHX BIIACTHBOCTEH
JTU3eJIbHOrO MajliBa Ta MOro MPUAATHICTH JUISl 3aCTOCYBAaHHS Y TU3EIbLHOMY
JIBUTYHI».

10 OmpairoBanHsi  TeopernyHoro wmartepiany 3 T5. IligroroBka 10 3axucTy 5
naboparopHoi podotu Ne2 «KomIuiekcHa OIliHKa OCHOBHHMX BIIACTHBOCTEH
JU3EJIbHOTO MalliBa Ta MOro MPUAATHICTH JUJIS 3aCTOCYBAHHS y NTU3EILHOMY
JIBUTYHI».

11 OmnparroBanHs TeopernyHoro matepiamy3 T5. IligroroBka 10 BHUKOHAHHSA 5
nabopatopHoi pobotn Ne3 «KomriuiekcHa OIlIHKa OCHOBHUX BJIACTHBOCTEH
MOTOpHOi (TpaHCMicCiiiHOT) ONMBH Ta 1 MPUAATHICTH JUIS 3aCTOCYBaHHSA Yy
BIJIMOB1JTHIA CUTBCHKOTOCIIOTAPCHKIN TEXHIII.

12 OmnpautoBanHsi TeopetnyHoro matepiany 3 T5. IlinroroBka A0 BUKOHAHHS 6
nabopatopHoi pobotu Ne3 «KomruiekcHa OIlIHKa OCHOBHUX BJIACTHUBOCTEH
MOTOpPHOI (TpaHcMiciiiHOI) OoNMBH Ta ii MPHUIATHOCTI JUIS 3aCTOCYBAaHHS Y
BiJIOBIAHIN CUTBCHKOTOCIIONAPCHKIN TEXHIIII.

13 OmnparroBanHs TeopeTnyHoro Mmatepiany 3 T6. IligroroBka 10 BUKOHAHHS 5
nabopatopHoi pobotu Ne3 «KomiulekcHa OLIHKa OCHOBHHUX BJIacTUBOCTEH
MOTOpHOi (TpaHCMiCiiiHOT) ONMBH Ta I NMPUAATHOCTI UISI 3aCTOCYBaHHA Yy
BIJIMOBIJIHIHM CUTBCHKOTOCIIOMAPCHKIN TEXHIIT».

14 OmnpauoBanHst TeopernyHoro wmarepiany 3 T7. IlinroroBka m0 3axucry 5
nabopatopHoi pobotu Ne3 «KomruiekcHa OIlIHKa OCHOBHUX BJIACTHUBOCTEH
MOTOpPHOI (TpaHcMiciiiHOI) onuBH Ta ii MPUAATHICTH JI1 3aCTOCYBAaHHA Y
BIJIMOB1JTHIM CUTBCHKOTOCIIOAPCHKIN TEXHII».

15 OmnpautoBanHs TeopernyHoro marepiany 3 T8. IlinroroBka A0 BUKOHAHHS 5
naboparopHoi pobotu Ned «KomriuiekcHa OIlIHKa OCHOBHHX BIIACTHBOCTEH
MJIACTUYHUX MACTWJIBHUX MaTepiaiiB 3 BCTAaHOBJICHHSIM MPHUAATHOCTI ISt
MAaIIeHHS BY3JiB CUIbCHKOTOCTIOAPCHKOI TEXHIKIY.

16 OmnpautoBanHs TeopernyHoro marepiany 3 T9. IlinroroBka A0 BUKOHAHHS 3
naboparopHoi pobotu Ned «KomriuiekcHa OIliHKa OCHOBHHX BIIACTHBOCTEH
MJIACTUYHUX MACTWJIBHUX MaTepialiB 3 BCTAaHOBJICHHSIM TMPHUAATHOCTI ISt
MAaIIeHHS BY3JiB CUIBCHKOTOCTIOAPCHKOI TEXHIKU.

17 OnpauoBanHsi ~ TeopeTH4yHoro  marepiany. IligrotoBka g0 3axucry 2
naboparopHoi pobotu Ned «KomriuiekcHa OIlIHKa OCHOBHHX BIIACTHBOCTEH
MJIACTUYHUX MACTWJIBHUX MaTepialiB 3 BCTAaHOBJICHHSIM MPHUAATHOCTI JIst
MAIIECHHS BY3JiB CUTBCHKOTOCTIONAPCHKOI TEXHIKI.

Pa3om 3a 6-ii cemecTp: | 84

3MicT caMOCTiHHOI poOOTH 3100yBauiB BHUIOI OCBITH, SKIi HAaBYAIOTHCA 3a 3a0YHOIO (OPMOIO
3100yTTS BUIIOI OCBITH, MOJISITA€ Y BUKOHAHHI Y TIOBHOMY 00Cs31 YCiX BHAIB poOIT BiamoBigHO A0 Pobovoi
IporpaMM HaBYaIbHOI JUCIHMIUIIHM, 30KpeMa: caMocCTiiiHa po0oTa HajJ 3aCBOEHHSM TEOPETUYHOTO
Martepially, BUKOHaHHS KOHTPOJIBbHOT poOOTH, MiATOTOBKA Ta 3aXUCT Ja0OPaTOPHUX POOIT.



6. TexHoJiorii Ta MeTOAM HABYAHHSA

[lporiec HaBYaHHS 3 OUCHUIUTIHK TPYHTYETbCS HA BHKOPHCTaHHI TPATUIIIMHUX Ta CyYacHHX
TEXHOJIOTIH Ta METOMIB HaBYaHHA, 30KpeMma: JeKmii ( 3 BHUKOPUCTAHHSAM METOIB MpPOOJEMHOro Ta
IHTEpaKTUBHOTO HABYAHHS Ta Bizyaui3alii); 1abopaTOpHi 3aHATTA (3 BUKOPUCTAHHIM aHaIi3y MPOOJIEMHHX
CUTYAIlili, TOSICHEHHSI, AUCKYCIi), caMocTiifHa poboTa (poOdoTa HaJl 3aCBOEHHSM TCOPETHMYHOTO MaTepiamy,
MITOTOBKA JI0 BHUKOHAHHSA Ta 3aXHUCTy JA0OpaTOpPHHUX poOIT), 3 BUKOPUCTAHHSAM iH(MOpMAIIHHO-
KOMIT FOTEpPHUX TE€XHOJIOTIH.

7. MeToau KOHTPOJII0

[ToTouyHUil KOHTPOJIb 3MIMCHIOETBCS IIiJi Yac ayJAMTOPHUX JA0OpaTOPHHX 3aHATh. [Ipu 1BOMY
BUKOPUCTOBYIOTBCS TaKi METOAM OTOYHOTO KOHTPOJIIO:

- YCHE OIUTYBaHHS Mepel JIOIYCKOM JI0 JIa0OpaTOPHOTO 3aHATTS;

- OILIIHIOBAaHHSI BUKOHAHHS J1JAOOpaTOpHOi poOOTH;

- OIIIHIOBAHHS PE3Y/IbTaTIB 3aXUCTY JIAOOPATOPHUX POOIT;

- OLIHIOBAaHHS KOHTPOJIBHUX pOOIT (BiAMOBiAHO 10 Tpadika MPOBEACHHS JIAOOPATOPHO-
€K3aMEeHallIMHUX CeCiii UIs CTYIeHTIB 3a09HOI (hopMH).

[Tpu BUBEEHHI MiICYMKOBOI CEMECTPOBOI OI[IHKM BPaxXOBYIOTHCS PE3YIbTaTH MOTOYHOTO KOHTPOIIIO
YCHOTO OMUTYBAHHS TIepe/I IOMYCKOM JI0 BUKOHAHHSI BCiX mependoadyeHnx PoO0U0r0 mporpaMor0 HaBYaIbHOT
JTUCIHMIUTIHU JIA0OpAaTOPHUX POOIT, ydacTi y iIX BHKOHAHHI Ta 1X 3aXUCTy. 3700yBad BHUIIOi OCBITH, SKHA
HaOpaB 3 OyAb-IKOro BUIY HaBYaJIbHOI poOOTH, cymMy OamniB HIK4Yy 3a 60 BiICOTKIB BiJf MAaKCUMaJIbHOTO
0aiy, He TOMYCKA€ETHCS 10 CEMECTPOBOTO KOHTPOJIIIO MTOKH HE BUKOHAE BeCh 00cCsT, epeadadenuii Po6o4oro
MPOrpaMolo Ui bOro Buay podotu. JlikBinaris akaaeMidyHOi 3a00proBaHOCTI 3 CEMECTPOBOTO KOHTPOIIIO
3IIIACHIOETHCS y TIepioJl eK3aMeHaliiHo1 cecii abo 3a rpadikoM, BCTaHOBIIEHUM JIEKaHATOM BiIIIOBITHO 10
«[TonoxeHHs mpo KOHTPOJIb 1 OL[IHIOBAHHS PE3yJbTaTiB HAaBYaHHs 37100yBayiB BUIIOi OCBITH Y XHVY».

8. IHoaiTnka IMCHUILIIHA

[ToniTvka HaBYAIBbHOI AUCLUIUIIHY 3arajloM BU3HAYAE€THCS CUCTEMOIO BUMOT J10 3100yBaya BUILOL
OCBITH, 110 TIepeadavYeHi YMHHIMH MTOJIOKEHHAMHU Y HIBEPCUTETY PO OpraHi3alliio i HABYaJIbHO-METOAUYHE
3a0e3neueHHs OCBITHBOT'O MpoLecy. 30KpeMa, MPOXOPKEHHS IHCTPYKTaXKy 3 TEXHIKM O€3MeKH; BiJBIAyBaHHS
3aHSTH 3 TUCLUIUIIHU € 000B’A3KOBUM. 3a 00’ €KTUBHUX MPUYUH (M1ATBEPIKEHUX JOKYMEHTAIBHO)
TEOpPETUYHE HaBYaHHS 3a IMOTO/KEHHSIM 13 JIEKTOPOM MOJKE BiI0YyBAaTUCh B OH-JIAHH peXuMi. Y CHillIHe
OTMaHyBaHHS AUCLUHUIUIIHY 1 popMyBaHHS (HaxOBUX KOMIETEHTHOCTEH 1 MPOTrPaMHUX Pe3y/bTaTiB HABUAHHS
nepeadavyae HEOOX1AHICTh MITOTOBKH JI0 J1a0OPaTOPHOTO 3aHATTS (BUBYEHHS TEOPETUYHOTO MaTepiaiy 3
T€MHU poOOTH, MOMEPETHIO MIATOTOBKY POTOKOY pOOOTH, MIATOTOBKY IO YCHOI'O OMUTYBaHHS AJIs JOMYCKY
710 3aHATTSI, aKTUBHO MPAIIOBATH Ha 3aHATTI, IKICHO MiATOTYBATH 3BIT (KPECIEHHS 1 TPOTOKOJI POOOTH
BIJIMIOB1/THO JI0 TEMH ), 3aXUCTUTHU PE3yJIbTaTH BUKOHAHOI pOOOTH, OpaTh ydacTh y AUCKYCISAX 100
NPURHATHX TEXHOJOTTYHMX PillleHb TP BUKOHAHHI 37100yBauaMu JJabOpaTOpHUX POOIT TOIIO.

3100yBayl BUILOT OCBITH 3000B’3aH1 TOTPUMYBATHUCS TEPMIHIB BUKOHAHHS YCIX BUIIB pOOIT,
nepeadayeHux poOOYOI0 MPOrpaMor0 HaBYaIbHOT JUCHUILTIHU. TepMiH 3axucTy 1abopaTopHoi podoTH
BB)XA€THCS CBOECUYACHHM, SIKIIO CTY/ICHT 3aXUCTHB ii Ha HACTYITHOMY MICJISI BUKOHAHHS POOOTH 3aHSATTI.
[Tponymiene nabopaTtopHe 3aHATTA CTYIEHT 3000B’13aHUI BIAMPaLIOBAaTH B JabopaTopisx Kadeapu y
BCTAHOBJIEHUH BUKJIaJaueM TEpMiH, ajie He Mi3HIIIe, HIXK 3a /IBa TUXKHI J10 KIHI TEOPETUYHUX 3aHSTh Y
CeMecTpi.

3100yBay BUILOT OCBITH, BUKOHYIOUH CaMOCTIHHY a00 1HIMBIIyaJbHY POOOTY 3 TUCIUIUIIHU, Ma€
JOTPUMYBATHUCS MONITUKU JOOPOUYECHOCTI (3a00pOHEHI CIUCYBaHHS, TUIariar (B T.4. 13 BUKOPUCTAHHAM
MOOITBHUX JIeBalCiB)). Y pa3l BUSBJICHHS IJIariaty B OyAb-IKUX BHJIaX HaBYAJIbHOI poOOTH 3100yBad BULIOT
OCBITH OTPUMYE€ HE3a/I0BUIbHY OIIIHKY 1 Ma€ TTOBTOPHO BUKOHATHU 3aBJaHHS 3 BIJMOBIHOI TEMHU (BUIY
po6oTn), mo nependadeHi podoUoro Mporpamoro. byab-ski popMu MOpyIIEHHS akaJeMiIdHOI J0OOPOUYECHOCTI
He 0onycKaomucs.

¥V Mexax BUBUEHHS HaBYAJIbHOT IUCUUIUTIHM 3/100yBayaM BHILOT OCBITH Nepe0aueHo BU3HAHHS 1
3apaxyBaHHs pPe3yJIbTaTiB HaBYaHHS, HAOYTUX HUIIXOM He(OpMaiIbHOIT OCBITH, 110 PO3MIIlIEHI Ha JOCTYITHUX
mnaTdopmax, Kl COpHUsIOTh POPMYBaHHIO KOMIETEHTHOCTEH 1 MOTTHOIEHHIO pe3yIbTaTiB HaBUYaHHS,



BH3HAYCHUX POOOYOIO IPOrPaMOI0 TUCIHILIIHH, a00 3a0€3Meuy0Th BUBUCHHSI BiMOBIAHOT TeMH Ta/abo
BUY poOIT 3 IpOrpaMy HaBYAIbHOT TUCIHUILIIHH.

9. OniHIOBaHHSA pPe3yJIbTATIB HABYAHHS CTY/AEHTIB y cemMecTpi

OuiHIOBaHHS aKaJeMIYHUX JOCSATHEHb 3700yBaya BHINOI OCBITH 3IIMCHIOETHCS BiAMOBITHO 10
«[TonoxxeHHs MPO KOHTPOJIH 1 OI[iHIOBaHHS pe3y/IbTaTiB HaBUYaHHs 3700yBadiB BHUIOI OCBITH y XHY».
3anexHo BiJl BaXJIMBOCTI OKPEMHX BHJIIB HaBYAIBHOI poOOTH, 1 X poiii y popMyBaHHI KOMIIETEHTHOCTEH i
pe3yNbTaTiB HaBYAHHS, BU3HAYCHUX OCBITHBOIO MPOTPaMoi0, po3po0HUKHU Po00401 mporpaMu mprCcBOIOOTH
KO>)KHOMY By HaBUaIbHOI poOOTH (CTPYKTYpHIH OIMHMIN) 3 JUCHMIUIIHMA NEBHY KiIbKicTh OamiB. [lpu
MMOTOYHOMY OITiHIOBaHHI BUKOHAHOI 37100yBadeM poOOTH 3 KOXKHOI CTPYKTYPHOT OJMHUII 1 OTPUMAHUX HUM
pe3yibTaTiB BUKIJIalay BUCTABJIsIE HOMY MEBHY KUIBKICTh OaiB 13 BCTaHOBIEHUX PoOodor0 mporpamoro s
bOro BUAY poooTH. [Ipu koMY KOKHA CTPYKTypHA OJMHHIISI HABUAIBHOT POOOTH MOXKe OYTH 3apaxoOBaHa,
Ko 3700yBad HaOpaB He MeHmie 60 BIACOTKIB (MiHIMAIBbHUN PIBEHb ISl TMO3UTHUBHOI OIIIHKH) BiJ
MaKCHMaJIbHO MOXKIIUBOT CyMU 0ajiB, MpU3HAUYEHOI CTPYKTYPHIM OIMHHIII.

Bynb-sixi hopMu mopymeHHs akaaeMidHOi JOOPOUYECHOCTI He 00nYCKalomucs.

[Ipu ouiHIOBaHHI pe3y/ibTaTiB HaBYaHHS 3700yBauiB BHUIIOI OCBITH 3 Oy[b-SKOrO By HaBYaIbHOL
poOOTH (CTPYKTYpPHOI OJMHHUII) BAKOPUCTOBYIOTHCSI HABECHI HIDKYE y3araJllbHEeHi KpUTepii:

Tabauus — Kpurepii oniHioBaHHSI HABYAJIbHUX JI0CATHEHD 3100yBa4ya BHIIIOI OCBIiTH
Ouinka Ta piBeHb
AOCSAITHEHHS
3100yBavyeM
3amianosannx IPH
Ta c)OpMOBaAHHUX
KOMIIETEHTHOCTEH
BigminHO (Bucokuit) | 3mo0yBau BHUIIOi OCBITH TNIMOOKO 1 y TOBHOMY O00Cs3i ONaHyBaB 3MICT HaBYalbHOTO
Mmarepiaiy, JETKO B HbOMY OPIEHTYETHCS 1 BMIJIO BUKOPHCTOBYE MOHSTIHHHMN amapar; ymi€e
NOB’SI3yBaTH TEOpiI0 3 MPAKTHKOIO, BUPIIIyBaTH MPaKTH4YHI 3aBAaHHS, BIIEBHEHO
BHUCJIOBJIIOBATH 1 OOTPYHTOBYBATH CBOI CYIKCHHs. BimMmiHHA OIliHKa mepejdavae JOTiuHHUMA
BUKJIA]l BiAIIOBiAi MOBOIO BUKJIaJaHHA (B YCHiH a00 y MUCBMOBIH popMi), IEMOHCTPYE SKiCHE
opopmiieHHs poOOTH 1 BONOMIHHA CHEHMIATBPHUMH TpWIaJaMH Ta I1HCTPYMEHTaMH,
NPHUKJIaIHAMY [TporpaMamu. 3100yBay He BaraeThesl IIPU BUAO3MIHI 3alIUTaHHS, BMi€ pOOHTH
JeTajbHI Ta Yy3arajbHIOIOYi BHCHOBKH, JNEMOHCTPYE NpPaKTHYHI HABUYKH 3 BHPILICHHS

(haxoBux 3aBHaHb. [Ipy BiNMOBIi/I TOMYCTHB JIBI—TPH HECYTTEBI HOXUOKU.

Jobpe (cepenniii) 3mo0yBay BHINOi OCBITH BHSBUB TIOBHE 3aCBOEHHS HABYAJNBHOTO Marepiaiy, BOJOI€
HNOHATIMHMM anapaToM, OpIEHTYETbCS Yy BHBUCHOMY Marepiaji; CBiJOMO BHKOPHUCTOBYE
TEOPETHYHI 3HaHHS JUIsl BUPILICHHsI MPAKTUYHUX 33J1a4; BUKJIA]] BIAMOBII TPAMOTHHI, aje y
3MicTi 1 (hopMi BIJIOBINI MOXKYTh MaTH MiCIE OKpEMi HETOUHOCTI, HEUiTKi (hOPMYIIIOBaHHS
NpaBUJI, 3aKOHOMIpHOCTEH Tolo. BinnoBine 3100yBada BUIIOT OCBITH OYAY€EThCS Ha OCHOBI
CaMOCTIHHOTO MHUCJICHHS. 3100yBay BUIOT OCBITH y BIJTOBI/I JOMYCTUB ABI—TPH HECYMMESL

Y3arajbHeHuUil 3MicT KpUTepisi OLiHIOBAHHS

HOMUIKU.
3a10BLIBHO 3n00yBay BUIOI OCBITM BHSBHB 3HaHHS OCHOBHOTO MPOrPaMHOI0 Marepiany B 00cs3i,
(mocrarHiit) HEOOXiTHOMY JUIS TOJaJbLIOr0 HaBYaHHA Ta MPaKTHYHOI MisUIHOCTI 3a npodecieto,

CIPABISIETHCS 3 BUKOHAHHSAM MPAKTHYHKX 3aBJaHb, epeadaueHnx nporpamoro. Sk mpasuio,
BINOBiAh 3700yBaua BUINOI OCBITH OYHYETbCS Ha PIBHI PENpPONYKTHBHOTO MHUCIICHHS,
3100yBay BHIIOI OCBITH Ma€e ClabKi 3HAHHS CTPYKTYPH HABYAIbHOI JAMCIMILTIHY, JOIyCKa€e
HETOYHOCTI 1 Cymmeei nomunku y BINIOBiNI, BaraeThCsl IPU BiANOBiAl Ha BHUIAO3MIHEHE
3amuTaHHsA. Pa3zoM 3 THM, Ha0yB HaBHYOK, HEOOXIJNHMX MJIs BHKOHAHHS HECKIAJIHUX
MPaKTUYHUX 3aBIaHb, SKi BIAMOBIIAIOTH MIHIMAJIFHUM KPHUTEPisSM OI[IHFOBAHHS 1 BOJIOJI€
3HAHHSAMH, 10 TO3BOJISIFOTH HOMY IIiJ{ KCPIBHHUIITBOM BHKJIaJada YCYHYTH HETOYHOCTI Y

BiAIIOBIII.
HesanosiabHO 3m00yBay BHUINOi OCBITH BHSBUB pPO3pi3HEHI, OE3CHCTEMHI 3HaHHS, HE BMi€ BHIUIITH
(memocratHil) TOJIOBHE 1 IPYTOpSAAHE, JOMyCKAETHCS OMIIIOK y BU3HAUEHHI MOHATH, IEPEKPYUIYe iX 3MiCT,

XaOTHYHO 1 HEBIIEBHEHO BHKJIAJa€ MaTepiay, HE MOXE BHKOPHCTOBYBATH 3HAHHS MPH
BUpIIICHHI MPAaKTUYHHX 3aBJaHb. SIK NpaBMIIO, OIIHKA «HE3aJOBIJIFHO» BHCTABIIETHCA
3m00yBaveBi BUIIOT OCBITH, SIKUI HE MOXE MPOJOBXKHUTHA HAaBYaHHS 0e3 JOAaTKOBOI poOOTH 3
BUBYEHHS HaBYAJILHOI JUCLIMIUIIHH.




CTpyKkTypyBaHHS JUCHUILIIHA 32 BUIaMH HABYAJIbHOI POOOTH i OLIiIHIOBAHHS Pe3yJIbTATIB HABYAHHS
CTYEHTIiB dennoi popMu 3100yTTH OCBITH Y ceMecTpi

CemecTpoBuii
AyauTopHa podoTa KOHTDOIE Pazom
Hlocmuii cemecmp
Jlab 1 poboTH Ne: I C
[ToTroune OIiHIOBaHHS la o‘paTzo pH‘l p03 OT‘H 4 — 6;];[:
KinpkicTh 6aniB 3a BU HaBUAJILHOT pOOOTH (MIHIMyM-MaKCUMYM )
JOITYCK J10 JlabopaTopHoro 3aHsaTts | 3-5 | 3-5 | 3-5 | 3-5 24-40
BUKOHAHHS J1a00paTopHOi poOoTH 3-5 | 35 | 35 | 35
3aXUCT 1a0OPaTOPHOI pOOOTH 3-5 | 35| 35| 35
Cyma O6aniB 9-15 | 9-15 | 9-15 | 9-15 24-40 60-100

OuiHoBaHHS 10MYCKY /10 J1a00pPaTOPHOIO 3aHATTS

OuiHioBaHHS ~ JONYCKY 10  JIaDOpaTOPHOTO  3aHATTS  BKIIOYAE MEPEBIPKY  TEOPETUYHOI
MITOTOBKY 37j00yBada /10 BUKOHAHHS KOHKPETHOI pPOOOTHM Ta MPOBOJAUTHCS 3 YPAaxXyBaHHIM TaKUX
KpUTEPIiB:
- 3HaHHA TEOPETUYHOrO Marepiaxy: 3700yBad 3a pe3yldbTaTaMH YCHOTO ONUTYBAHHS ITOBUHCH
MIPOJIEMOHCTPYBATH PO3YMIHHS KIFOYOBHX MOHSTH, 3aKOHIB, (POPMYN Ta MPHUHIIMIIB, 1[0 CTOCYIOTHCS TEMH
nabopaTtopHOi poOOTH;
- pPO3yMiHHS METOJUKH BUKOHAHHS POOOTH: OYIKYETHCS, 110 3400yBay 03HAHOMIICHUH 3 MOCIIITOBHICTIO i,
HEOOXiTHIM 00JIaTHAaHHAM, TIPAaBUJIAMHU HOTO BUKOPUCTAHHS Ta TEXHIKOIO OE3MEKH;
- MIArOTOBKAa YAacTHUHHU 3BITY (MPOTOKOIY) 3a3falierifib: 3400yBau MPUXOJUTh Ha 3aHATTS 3 YKe
0pOPMIICHOIO THUTYJIBHOIO CTOPIHKOI, CXEMOK JIa0OpaTOPHOTO YCTATKyBaHHS Ta IiATOTOBICHUMH
TaOJIULAMHU IS 3aIUCY PE3YNbTATIB €KCIIEPUMEHTY;
- 3JJaTHICTh apPTYMEHTOBAHO BiJIIIOBIaTH HA JJOJATKOBI MUTAHHS IS OI[IHKY NIMOWHU PO3YMIHHS MaTepiaiy
Ta 3JJaTHOCTI 3aCTOCOBYBATH 3HAHHS HA MPAKTHUII.

BiacyTHicTh Hanme)HOT MIATOTOBKH € MIPUYMHOIO HEIOMYCKY 10 BUKOHAHHS J1abopaTopHOT poOOoTH

OuiHoBaHHS BUKOHAHHS J1a00paTOPHOI podoTH
O1iHIOBaHHS BUKOHAHHs JabopaTOpHOI poOOTH Mae Ha METI 3a0XOYeHHs 3/100yBada 10 OCOOUCTOI

y4acTi y IPOBEJCHH] €KCIEPUMEHTATBHUX JOCTIIKEHb Ta TPOBOAUTHCS 3 YPaXyBaHHIM TaKUX KPUTEPIiB:
- aKTMBHA y4acTbh y poOOTi 3 MiATOTOBKH T4 BUKOHAHHS E€KCIIEPUMEHTY;
- IpaBWJIbHE 30UpaHHs YCTAaHOBKH JJISl IPOBEACHHS €KCIIEPUMEHTY;
- 3HATTSA MMOKA3HUKIB 3 MIPUIIAIIB;
- TOTpUMAaHHS MPaBUI TEXHIKU OE3MEKH.

OuinoBaHHs pe3yJbTaTiB 3aXHCTY JIA0OPATOPHOI Po0OTH

Bukonana # odopmieHa BIAMOBIIHO O METOAMYHUX PEKOMEHaaliil mabopatopHa poboTta
KOMIIJIEKCHO OLIIHIOETHCS BUKJIQJayeM MPH ii 3aXUCTI 3 ypaxyBaHHSAM TaKUX KPUTEPIiB:

- IOBHOTA Ta TOYHICTh 3alIOBHEHHSI 3BITY 3a pe3yJibTaTaMu poOOTH;

- KOPEKTHICTh 0OpOOKHU pe3ysbTaTiB (004YHCcIeHHs, T0o0ya0Ba rpadikiB, TabIUIb, OAUMHULI BUMIpPY TOIIO);
- PO3YMIHHSI TEOPETUYHHUX OCHOB, IIIO CTOSITH 332 EKCIIEPUMEHTOM;.

- 3IaTHICTh MOSICHUTH MPOIIEC Ta MPAKTUYHI pe3yabTaTH €KCIEPUMEHTY;

- 3/1aTHICTh IPOAHAII3yBaTH OTPUMAaH1 pe3yibTaTy Ta 3pOOUTH BUCHOBKH;

- 3IaTHICTb BINIOBICTH HA 3alIUTAaHHSI, MOB'sI3aH1 3 TEMOIO J1a00paTopHOi poOOTH.

PesynpTar n0mMycKy, BAKOHAHHS 1 3aXUCTYy 3/7100yBaueM BHILOi OCBITH KOXHOI JJaOopaTOpHOi poOoTH
OLIHIOEThCS BIANMOBIAHO 10 Tabnuii KputepiiB oliHIOBaHHS HaBUYalIbHHX JOCATHEHb 37400yBaya BHUIIOi
OCBITM Ta piBHSA JOCATHEHHs 3100yBaueM 3amiaHoBaHux [IPH Ta cdopmoBaHMX KOMIIETEHTHOCTEH 3
MIPUCBOEHHSM HOMY BiJIIIOBITHOI CyMH OaliB.

VY Bunaaky BUABIIEHHS 3100yBaueM pIBHS 3HaHb, HWXKYOro HiX 60 BiJCOTKIB Bl MaKCHMaJlbHOTO



6aiy, BcTaHOBJIEHOTr0 Po0040I0 MporpaMoro it KOXKHOI CTPYKTYPHOT OMHUIIL, JJabopaTopHa poboTa iiomy
He 3apaxo8yemubcs 1 AJIA 11 3aXUCTY BiH Ma€ JACTANIBHIIIE ONMpaIlloBaTH MaTepiai 3 TEMH POOOTH, METOJUKY il
BUKOHAHHS, BUIPABUTH TIpyO0i MOMMJIKM Ta TOBTOPHO BUHTH Ha i1 3aXUCT Yy NPHU3HAYEHUH U1 IIHOTO
BUKJIa/Ia4eM 4ac.

CTpyKTypyBaHHS JUCHUILIIHU 32 BUIaMH POOIT i OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS
CTYACHTIB 3a0unoi popmMu 3100yTTS OCBITH

Camocriiina, CemectpoBuii
AyautopHa podora . . Pazom
iHguBinyasbHa podoTa | KOHTPOJIb
Hlocmuii cemecmp
JlaboparopHi KonTpoasHa poboTa Icar Cyma
[TorouHe OIiHIOBAaHHS poboru™ No: Oanis
H 1 2 SkicTh 3axuct
BUKOHAHHSI | po0OOTH
KinpkicTh 6aniB 3a BU HaBUAJILHOT pOOOTH (MIHIMyM-MaKCUMYM )
JIOITYCK JI0 JIA0OpaTOPHOTO 3-5 3-5 9-15 3-5 30-50
3aHSATTS
BHUKOHAaHHS J1a00paTOpHOL 3-5 3-5
poboTtu
3aXUCT JabopaTopHoi podotn | 3-5 3-5
Cyma 6aniB 9-15 9-15 12-20 30-50 60-100

IHpumimka. "BuMOrv 10 OLIHIOBaHHS TaGOPAaTOPHKUX POOIT CTy/ICHTA-3a04HKMKA aHAJIOTTYHI BUMOTaM, LIO MPe/ ABIIIOTECS JI0 3100yBadiB OCBITH I€HHOT (hopMU

OuniHoBaHHS KOHTPOJIbLHOI PpodoTH 3100yBadviB, fIKi HABYAKTBHCHA 3a 3A0uHOI0 (OPMOIO
3100yTTH OCBITH

KontponpHa poboTa mepenbadae HajaHHS BIAMOBiNEH Ha TPH MUTAHHS 3 TMEPETiKy NHUTAHb IS
CaMOKOHTPOJIIO pe3yJbTaTiB HaByaHHA. [Ipu ouiHIOBaHHI KOHTPOJIBHOI POOOTH BpPaxOBYIOTHCS: MOBHOTA
BIJIMTOBI/I HA TEOPETUYHI MTUTAHHS Ta 3aXUCT. KOKHE 3 TEOPETUYHHX MMUTAHb Ta 3aXKCT OIIHIOETHCS Bif 3 110
5 6auiB, a 3arajibHa cyma 0aJliB Ha MO3UTUBHY OILIHKY CTaHOBUTH BiA 12 1o 20.

Tabauus — Po3noaisa 6aJiiB npu oniHKBaHHI 3aBIaHb KOHTPOJIbHOI pO00TH

KinbkicTb 0aJ1iB 1)1 IEBHOT'O PiBHSA JOCATHEHHs1 Pe3yJIbTATIB HABYAHHS
Buau 3aBaanp o o =
JocraTHii Cepenniii Bucoknii
Teopernune nuranas Ne | 3 4 5
Teopernune uranus Ne 2 3 4 5
Teopernune nuraHas Ne3 3 4 5
3axuct 3 4 5

KoxHe 3aBnaHHS KOHTPOJIbHOI poOOTH 3/100yBaua BHUIIOI OCBITH OIIHIOETHCS BHUKIJIAJAaueM 3
BUKOPHUCTaHHAM TaOJIMI[I KPUTEPIiB OI[IHIOBAaHHS HABYAJIBHUX JOCITHEHb 37]00yBaya BHUILOI OCBITH (11010
BU3HAYEHHS JIOCTaTHHOTO, CEPEAHBOTO Ta BHCOKOTO PiBHA JIOCSITHEHHS 37100yBavueM 3arutaHoBanux [1PH Tta
c(OpMOBaHMX KOMIIETEHTHOCTEN ).

OuiHoBaHHS pe3yJabTaTiB MiJICYMKOBOI0 CEMeCTPOBOI0 KOHTPOJIIO (3aJ1iK)

OcBiTHS nporpamMa nepeadaydae miICyMKOBUN CEMECTPOBHI KOHTPOJIb 3 TUCHUILTIHU Y popMi 3aiiKy,
3aBJJaHHSIM SIKOTO € CHCTeMHE i 00’€KTHBHE OIIIHIOBAaHHS K TEOPETHUYHOI, TaK 1 MPaKTHUYHOI MiIrOTOBKH
3100yBayva 3 HABYAIBHOI TUCIIUATIIIHU.

CemecTpoBHii 3aJliK BUCTABJISIETHCS HA OCTAHHHOMY 3aHATTI 32 YMOBH SKILO 3arajbHa cyma Oaiis,
Ky HaKOMWYWB 3700yBayd 3 AUCUUIUIIHM (1HIIOIO OCBITHHOT'O KOMIIOHEHTA) 3a pe3yJIbTaTaMU HOMOYHO20
KOHTPOJIIO, 3HaX0AUThCs Yy Mexax BiJ 60 mo 100 6amnis. [Ipu 11poMy 3a IHCTUTYIIHHOIO IIKATIOK CTaBUTHCS
OIliHKA «3apaxosanoy, a 3a mkainorw €KTC — OykBeHe MO3HA4YeHHsS OIIHKH, IO BIAMOBIIaE HaOpaHId



CTYJIEHTOM CyMi OaJtiB BimoBiIHO A0 Tabnwui CriBBigHomeHHS. [IpucyTHICTh 3100yBava y 1IbOMY BUIIAIKY
He € 000B’I3K0BOIO.

Tabauus — CniBBiIHOLIEHHS IHCTUTYUiHHOT IIKAJIU OUIHIOBaHHA i mKkaau ouinoBanusa €EKTC

. . Incruryniiina ouinka (piBeHb HOCATHEHHS 300yBadeM BUIIOT OCBITH 3aITAHOBAHUX
Oninka P CHTHHIOBA pe3yJbTaTIB HABYAHHS 3 HABYAIBHOI JUCITUILTIHH)
€KTC mKaJja oajis " P = .
3ajik Icnut/andepenniiioBanuii 3aik
Biominno/Excellent — Bucokuii piBeHb JOCSATHEHHS 3aIDIAHOBAHHUX
A 90-100 pe3yIbTaTiB HaBYAHHA 3 HABYAJIbHOI JWMCIUIUIIHK, IO CBIAYUTH IPO
0e3yMOBHY TOTOBHICTH 3700yBauya OO0 TIOHANBIIOTO HaBYaHHSI Ta/abo
S npodeciiiHoi AisTbHOCTI 32 haxoM
B 83-89 g Jloope/Good — cepenHiii (MakCHMalbHO JOCTaTHIM) piBeHb HOCATHEHHS
o 3aIUTAHOBAHUX PE3YJIbTaTiB HABYAHHSA 3 HABYAJIbHOI TUCHHUIUTIHU Ta
C 73-82 § TOTOBHOCTI [0 TOAAJBIIOTO HaBUaHHS Ta/abo mpodeciiiHol misuTbHOCTI 3a
™ (axom
D 66-72 3aoosinvnol/Satisfactory — HasiBHI MiHIMaJIbHO NOCTAaTHI IS HOIAINBIIOTO
E 60-65 HaBYaHHS Ta/ab0 mpodeciitHol AisUTbHOCTI 3a (haxoM pe3yabTaTH HABYAHHS 3
) HaBYAJIHHOI TUCIIHILIIHA
° He3zaoogéinvno/Fail — Hwu3zka 3amiaHOBaHMX pe3yJbTATiB HAaBYaHHS 3
FX 40-59 E HABYJILHOT TUCLMILIIHU BIACYTHS. PiBenp HaOyTHX PE3yIbTATIB HABYAHHS €
) HEIOCTaTHIM JUI MONANBIIOr0 HaBYaHHs Ta/abo mpodeciitHoi DisTBHOCTI 3a
§ (haxom
3
F 0-39 s Hezaooginwvno/Fail — Pe3ynprati HaBUaHHS BIACYTHI
\

10. IIutanns AJIsl CAMOKOHTPOJI0 pe3y.m)TaTiB HaBYaHHHA

EnemenTHuit 1 rpynoBuil ckiiag HaQTH.

XapakTepucTHKa BYTJIEBOIHIB HAPTH 3a TEMJIOTOO 3TOPSIHHS Ta AETOHALIHOO CTIMKICTIO.
AKTHBHI i HEAKTHBHI CIIOJIYKH CYIbQYypy Ta iX KOpo3iiiHa aKTUBHICTb.

TexHomorii oTpuMaHHsa aBTOMOOIBHUX MaJIUB 1 MAaCTUI 3 Ha(TH:

-  IpsiMa MEepPEeroHkKa;

AW~

- TepMIYHMH KPEKIHT;

- KaTaJiTUYHUH KPEKIiHT;

- KaTaJiTUYHUN pUPOPMIHT.

5.  ExkcmyaraniiiHi B1acTUBOCTI OEH3UHIB 1 IW3€JbHUX MaJIMB, 110 OJEpKaHl PI3HUMHU METO/IaMU
nepepoOku HaTH.

6. Ounctka mnomypaOpukaTiB Ta BHECEHHS TMPHUCANOK JJII BUTOTOBJICHHS TOBapHHUX
HaTONPOAYKTIB.

7. Tloka3HuKM SKOCTI OCH3MHIB, [0 BIUIMBAIOTH HA:

- 0Oe3nepediiiny mojauy;

- CyMIIIOYTBOpEHHS (KapOropalliio);

- TIPOILIEC 3TOPSHHS;

- YTBOpPEHHS BiJIKJIa/IEHb.

8. Iloka3Huku ppakuiifHOro ckiaaay OEH3MHIB, 110 XapaKTePU3YIOTh:



- TYCKOBI BJIACTUBOCTI;

- TpOrpiB i IPUHOMHUCTICTh ABUTYHA;

- 3HOIIYBAaHHS JABHIYHA Ta BUTPATH MaJMBa i OJMBH.

9. Jeronamis, Ti MexaHi3M, OIlIHKa OKTaHOBOro uyuciaa OecH3uHIB. I[llnsgxu mnigBuImeHHs
JETOHALIWHOT CTIKOCTI.

10. PoszxaproBajibHE 3amadtOBaHHs, HOTO MEXaHi3M Ta YCYHEHHS MPOIIECY.

11. ®i3uuna i XiMiyHa cTaOIIBHICTH OCH3MHIB Ta iX OIIHKA.

12. 36epiranHs aBTOMOOUTHPHUX OCSH3HHIB.

13. CrangapTu, COPTH Ta MApKH BITYM3HSIHMUX i 3apyOi’KHUX OCH3MHIB.

14. 3meHIIeHHS BUTpAT OCH3UHY 1 TOKCHYHOCTI BiIMpaIllbOBaHUX Ta3iB.

15. BunpapieHHS TOKa3HUKIB IKOCTI HEKOHAUIIIMHUX OCH3MHIB.

16. Excrutyarariiiiii BAMOTH 0 JU3EJIbHUX TAJIHB.

17. Tloxa3HHMKH BJIaCTMBOCTEH AM3EJILHOIO MajaMBa, 110 BINIMBAIOTH HAa:

- 0Oe3mnepedbiiiny monauy;

- CyMIIIOYTBOPCHHS;

- TIPOILIEC 3TOPSHHS;

- KOpO3iiHY CTIHKICTB.

18. Ominka camo3aiiMaHHs Iu3NaIKB (1eTanoBe uncio — [[Y).

19. 3anexHicTh camMO3aliMaHHs AM3EIBHUX IMaJMB BiJ X XIMIYHOTO CKJIaay, KOHCTPYKTHBHHX U
eKCIUTyaTalliitHuX (hakTopiB.

20. BB 1eTaHOBOrO YHCla AW3NATMBA Ha POOOTY IBUTYHA, BHTPATH MaJHMBHO-MACTHIIBHUX
MarepiaiiB 1 CKJIaJ] BiIpalbOBaHUX ra3is.

21. Ouinka i MOJNIIeHHS! HU3bKOTEMIIEPAaTYPHUX BIACTUBOCTEH TN3EIHHUX ITaJIHB.

22. CranaapTH, COpPTU 1 MapKH BITUU3HSIHUX 1 3apYO1KHUX JTU3EIbHUX MAJIHB.

23. BumpaiieHHs MMOKa3HUKIB SKOCTI HEKOHIUIIHHUX TU3MAIINB.

24. Cnemnudika i eKOHOMIYHA JOIIHHICTS BUKOPUCTAHHS ra3onoaioHux naaus Ha ATP.

25. Knacudikarris i 3aCTOCyBaHHS T'a30110110HOTO MMATNBA.

26. T'asu 3pimkeHi: 1oOyBaHHS, 30epiraHHs, MapKu, OCOOIMBOCTI BUKOPUCTAHHS.

27. T'a3u cTUCHEHI: OTpUMaHHS, 30epiraHHs, MapKH, crienugika 3aCTOCyBaHHSI.

28. TloxexHa HeOe3MeUHICTh Ta BUOYXOBa HEOE3MEUHICTh ra30BUX MAJIHB.

29. 3HMXKEHHS BUTPAT ra30Mo0110HUX MaluB 1 TOKCUYHOCTI BIANpPallbOBaHUX Ia3iB.

30. Buau anbTepHaTUBHUX NaUB JAJIS IBUTYHIB BHYTPILIHBOTO 3TrOPSIHHS.

31. Jlxepena cCHpPOBHHM, TE€XHOJOII] OJEp>KaHHS CHUHTETUYHHUX (CHUPTOBUX) OEH30METaHOJIbHUX,
BOJIONAJIMBHUX €MYJIbCiil.

32. Bumoru 10 albTEepHATUBHUX MAJIMB, TOKA3HUKH SIKOCT1, TOKCUYHICTb.

33. Crnenudika BUKOPUCTaHHS MeTaHOIy i etanony Ha ATP.

34. MetuntpeTuHHOOYTUIOBHH eip — HOT0 BIACTUBOCTI 1 BAKOPUCTAHHS.

35. TI'a30Bi KOHEHCATHU: 1X JOOYBaHHS, TOKa3HUKH SIKOCTI Ta 3aCTOCYBaHHS.

36. Bopa sixk qoMilnka A0 aBTOMOOUIbHUX HaJIKB.

37. bionanuso Ta cepa HOro BUKOPUCTaHHS.

38. IlepcnekTuBu 3acTocyBaHHs BoaHIO Ha ATP.

39. JlocBia BUKOPHUCTaHHS albTEPHATUBHUX MaJUB B YKpaiHi i 32 KOPJOHOM.

40. OcHoBHI (pyHKIIi1, IO BUKOHYIOTb MOTOPHI OJIUBH, 1 BUMOTH JI0 HUX.

41. TemnepaTypHuil niara3oH poOOTH OJUB AJisi OEH3MHOBUX JIBUTYHIB Ta JU3EINIB.

42. OnepxaHHA JUCTWIATHUX Ta 3aJUIIKOBUX MOTOPHUX OJIUB.

43. Iloxa3HUKH SKOCTI MOTOPHUX OJIMB, 1110 BIUIMBAIOTh HA BJIACTUBOCTI:

- B'SI3KICHI;

- B'SI3KICHO-TEeMIIepaTypHi;

- HM3BKOTEMIIepaTypHi;

- 3axXWCHI;

- JIeTepreHTHO-TUCIEePIyIoyi.

44. KoHTpousb AKOCTI MOTOPHUX OJIMB. JlnHAMiKa CTapiHHS OJIUB B PI3HUX YMOBAX €KCILTyaTalli.

45. OCHOBHI MPUCAIKH 10 MOTOPHUX OJIUB, iX MIO3HAYCHHSI 1 MEXaHI3M Aii.



46.
47.
48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

BUPOOIB.

79.
80.
81.
82.
83.
84.
85.
86.

CyMICHICTh MIPUCAIOK IS MOTOPHUX OJIHB.

CriocoOu 3HMKEHHS! BUTPAT MOTOPHUX OJIUB.

TexHoI0T1uHI TTPOIIeCH pereHepailii MOTOPHUX OJIHB:

Gbi3uyHMIi;

(b13UKO-XIMIYHU;

XIMIYHUH.

Knacudikarist, MapKyBaHHS Ta SIKICTh OJIUB JJISl IBUTYHIB BHYTPIITHHOT'O 3TOPSIHHS.
ACOPTUMEHT BITUM3HSHUX MOTOPHHX OJIMB Ta iX 3aCTOCYBaHHS.

Knacudikamis it mapkyBanss 3apyoixkaux onus (SAE i API).

B3aeMo3aMiHHICTh BITUM3HSIHUX 1 3apYO1’KHUX MOTOPHHUX OJIHB.

Opneprxanus cuaTeTHYHUX ouB. Crierdikarist ix Buxopuctanus na ATP.
[Ipu3HadeHHs TPaHCMICIHHUX OJMB 1 BUMOTH J0 HUX.

Cknaz Ta 3100yTTs TPAaHCMICIHHUX OJIUB, IXHI B'SI3KICHO-TEMIIEpATypHi BIACTHBOCTI.
Kinacudikarisi, MapKyBaHHs, aCOPTUMEHT 1 3aCTOCYBaHHSI TPAHCMICIHHUX OJIHB.
Bumorwn 10 macTHYHUX MAaCTUII Ta IX OCHOBHI €KCIUTyaTalliliHi BIACTHBOCTI.
TexHosorist BUpOOHUIITBA MIIACTUYHUX MACTHIL.

OCHOBHI MOKa3HUKHU SKOCTI TUTACTHYHUX MACTUI:

TeMIepaTypa KparaHHs;

BOJOCTIHKICTb;

KOJIOIgHA CTaOlJIbHICTD;

3axHCT Bl KOPO3ii

e(eKTUBHA B’SI3KICTh;

XiMiYHa CTaOUIbHICTS;

TPAHMIISA MIITHOCTI.

Knacudixarist f MapKyBaHHS TUTACTUYHUX MACTHIL.

ACOPTUMEHT HallOIIMPEHIUX BITYM3HIHUX IJIACTUYHUX MACTHIL.
Excruryaraniiiii BmacTuBOCTiI Ta chepr 3aCTOCYBaHHS KaJIbIIIEBUX MACTHIL.
IToka3HUKY SIKOCTI Ta cepu BUKOPUCTAHHS HATPIEBUX MJIACTUYHUX MACTHIL.
Mapxku, ¢i3uKo-XiMidHI BIaCTHBOCTI Ta cepr 3aCTOCYBaHHS 0araTomiibOBUX MAaCTHIL.
JIiTi€Bi IUIACTUYHI MACTUIIA, TX BIACTUBOCTI 1 BAKOPUCTAHHS.

MacTtunina Ha BYTJIEBOJTHUX 3aTyCHHKAX, 1X BIIACTHBOCTI i 3aCTOCYBaHHSI.

BumMoru, 110 cTaBasATHCS 1O OXOJIOJHUX PiIHH.

XKopcrkicth Boau: TMMYacoBa (TigpokapOoHaTHa) 1 mocTiiHA. MeToau i yCyHEHHS.
ACOpPTUMEHT 1 MapKyBaHHS aHTU(PU3IB.

Cxutan, Mapky Ta 0coOJIMBOCTI BUKOPUCTAHHSI TAIbMIBHUX P1IKH.

®i3uK0-X1MiUHI BIACTUBOCTI raJIbMiIBHUX P1IMH HAa KACTOPOBIil OCHOBI.

Cknan 1 eKcrutyaTaliiHi MOKa3HUKH TI1KOJEBUX TalbMIBHUX PiJIUH.

CnocoOu BU3HAaYeHHs] OCHOBH TaJIbMiBHOI PiAMHU.

Cxuan, Qpi3uKO-X1MI4HI BJAaCTUBOCTI Ta YMOBH BUKOPUCTaHHS IYCKOBUX PIJTUH.
Knacudixamuist nakodapOoBuxX MaTepialiB Ta iXx MapKH.

OcHOBHI NOKa3HUKY JIako(hapOOBUX MaTepiaiB, iX XapaKTepUCTUKA.
BukopucranHs ryMOBHUX MaTepiaiiB B KOHCTPYKIISIX aBTOMOOLTIB.

CxianoBi yacTku rymu. MexaHi3M T1polecy ByJKaHizamii. BiacTMBOCTI TyMOTEXHIYHMX

Kiei ta repmeTrku, 1m0 3aCTOCOBYIOTHCSI HA aBTOMOOITEHOMY TPaHCIIOPTI.

MacTtuku Ta iHII1 3ac00M 3aXUCTy MAIlIUH B KOPO3ii.

ExoHoMiuHa e(eKTUBHICTh 3aCTOCYBAaHHS NAJIMBA 1 MACTHJILHUX MaTepialiB.

CucreMHu# MiAXig 10 parlioHaTFHOTO BUKOPUCTAHHS MATMBHO-MACTUIILHIX MaTepiaiB.
3MiHa sIKOCTi Ha) TOMPOAYKTIB MpH iX 30epiraHHi, 3ampablii Ta 3aCTOCYBaHHI.

Metoauka po3paxyHKy BUTpAT MaIMBHO-MACTHIILHUX MaTepialiB.

TokCHYHICTB, BOTHE- Ta BUOYXOHEOE3MEeUHICTh eKCIUTyaTallliHIX MaTepiaiB.
KonnenrpariiiHi Ta TemreparypHi IpaHHIll MOKJIMBOI0 BUOYXY Ta camocnajaxy napisB piakux

Ta ra30MoA10HUX MaJUB Y HOBITPI.



87. CraTtnyHa eJeKTpuKa Ta 3acobu OOpOTHOM 3 HEO MpH 30epiraHHi, BUAA4l W TPaHCIIOPTYBaHHI
PILOKKX Ta Ta30MoAIOHUX MATUB.

11. HaByajibHO-MeTOAMYHE 3a0e3MeYeHHs

OcaiTHiN nporiec 3 auctuinling «EkcruryarariiifiHi Matepiajiny TOBHICTIO 1 B JOCTAaTHIN KIJIbKOCTI
3a0e3neyeHnii HeoOX1IHO HaBYAJIbHO-METOAMYHOIO JITepaTyporo. 30Kpema, BHKJIanadamu Kadempu
IITOTOBJICHI 1 BUJIaH1 Takl poOOTH:

1. KonTponp Ta ynpaBiiHHS SKICTIO IPOAYKIIl B ramy3i: HaBd. mociOHuuk / B.B. €dimenko, B.II.
Onexcanapenko, B.B. Kporenko. — K.: HAY, 2023. - 172 c.

2. Excrutyaramiiini martepianu : 1a0OpaTOpHUN NPAaKTUKYM 3 AMCLUUIUIIHM Ui CTYZICHTIB
cnerianpHocTel 132 «MatepiaiozHaBcTBO», 208 «ArpoinkeHepis», 274 « ABToMoOUIbHUI TpaHcopT» / B.
B. €pimenko, B. I1. Onekcanapenko, M. C. Creunmun, B. C. Kypckoit. — Xmenpaunpkuii : XHY, 2020. —
100 c.

12. MarepiajibHO-TeXHiYHe Ta MpOrpaMHe 3a0e3ne4eHHs M CUMILTiIHI

O6nannanHs, mpwiaad Ta iHcTpymeHTH: mnpwian JIPH i Bu3HaueHHsS (pakmidHOTO CKIagy
HadTOnpoayKTiB; Hadip HadromeHcumerpiB AHT-2 (7 mr.) mist BU3HAUCHHS TYCTHHH HAa(TOMPOIYKTIB;
HaOip Bicko3uMmetpiB [linkeBrua BIDK-2 Ta BITXK-4 nyist BUMiproBaHHSI KIHEMAaTHYHOT B’ I3KOCTI JU3EIbHOTO
NaJiMBa Ta OJMBH; BIACTIMHMK JIMCEHKa JUIsI BUMIpPIOBaHHS BMICTY MEXaHIYHUX JIOMIIIOK 1 BOAHM Yy
HaTOMPOAYKTAX; MpHJIAL JUIS BU3HAYCHHS TEMIEpAaTypu KparsienaJiHHs IUIACTUYHUX MacTui 13
TEPMOMETpOM THITy Y00emo/e; Habip CKISHOTO TOCYdy, PEaKTUBIB Ta TEPMOMETPIB; YOTHUPUKYIHKOBA
Mammna Tepta (XTI) ans Bu3HAYeHHS MPOTH3HOCHUX BIIACTUBOCTEH MAIMBHO-MACTHIILHUX MaTepialib;
CeKYHIOMip; HarpiBaJlbHa TUIMTKA; Ta30BUH MAIBHUK; TPUMad IpoOipoK.

Indopmaniitna Ta komm’rorepHa miarpumka: IIK, mmanmer, cmaptdoH abo iHIHMK MOOILILHUN
npuctpiit, npoektop. [Iporpamue 3abe3neuenns: mporpamu Microsoft Office abo anamoriuni, goctyn 10
Mepexi [HTepHer.

BuBueHHs HaBYanbHOI JUCHMIUTIHA HE TOTpeOy€e BHUKOPUCTAHHS CIELIATBHOTO MPOTPAMHOTO
3a0e3neueH s, KpiM 3aralbHOBXUBAHUX MIPOTPaM i ONepaliiHUuX CHCTEM.

13. PexomenioBaHa Jiiteparypa:
OcHoBHA

1. [TanuBo-MacTHIIbHI MaTepiaiu, TEXHIYHI PIAMHU Ta CUCTEMH iX 3a0e3rneueHHs : HaBd. noci0. / B. 4.
Yabanuuit, M. 1. Ueprosomn, €. K. ConoBux [Ta iH.]; pea. B. SI. Habannuii. — Kponusuunpkuii : [ITHTY,
2022.-486 c.

2. OnuBu. MoTOpHI1, TypOiHHI, I'IpaBiiyHi Ta TPAaHCMICIHHI: BIacTUBOCTI Ta sKicTh: [linpyunuk/ C.
botiuenko, A. Ilymak, I1. ToninsaunEKHi [Ta iH.]; pea. C. boituenko. — K.: «llenTtp yuboBoi miTeparypu»,
2019.-323 c.

3. ®i3uKo-XiMisl MATMBHO-MACTUIILHUX MaTepialiB: [MoHorpadiuamii miapyunuk] [3a pen. I'. O. Cipenka] /
I'. O. Cipenko, B. I. Kupuuenko, 1. B. Cynuma. — IBano-®pankiscbk : Cynpys B. I1., 2017 — 508 c.

4. Kanxin . C., Kankin C. I'. JlakopapOoBi Ta nonimepHi marepianu: KoHcnekr jexuii. — Xapkis:
YxpAY3T, 2019. —37 c.

5. Kankin Jl. C., Kankin C. I'. 'yMoTexHI4HI, yIIUIbHIOBaAJIbHI Ta €E€KTPOI30JsALIHHI MaTepianu: KoHcnekT
nexuiil. — Xapkis: YkplY3T, 2019. - 29 c.

6. KonTposnb Ta ynpaBiiHHS SKICTIO IPOAYKIIi B rany3i: HaBY. nociouuuk / B.B. €¢imenko, B.I1.
Onexcanapenko, B.B. Kporenko. — K.: HAY, 2023. - 172 c.
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