MIHICTEPCTBO OCBITU I HAYKM YKPATHU
YMAHCBHKUIT HALIOHAJIbHWM YHIBEPCUTET CAIIBHALITBA

Kadeapa arpoimxenepii

«3aTBepIKYIO»

["apaHT OCBITHLOI IIPOrpaMH

)

POBOYA IIPOI'PAMA HABYAJILHOI IMCUUTLITHHA
NAJMBHO-MACTHWJILHI TA THIHI EKCIUIYATAIIIMHI MATEPIAJIA

OcBiTHiil piBenb: bakaiasp .

[any3s 3Hanb: 20 ArpapHi HayKH Ta NPOAOBOJIBCTBO
CrenjansicTs: 208 Arpoitkenepis

OcsiThs nporpama: ArpoiHxeHepis

daky/IbTeT: iHKEHePHO-TEXHONOT HHH

VYmans—2020p.



PoGoya mporpama HaBYaIBHOL jcnumiinn  «llanMBo-MacTWiIbHI T2
eKcIUTyaTalliiHi Marepiaam» Ul 3700yBauiB  BUIIOT OCBITH CTIeL[iaIbHOCTI
«ArpoimkeHepis». — Y MaHb: Ymancskuit HYC, 2020. - 15 c.

Po3poGHuKE poO0UOT IPOrpamMH:
K.T.H., JOUEHT Kadeapu
arpoiHkeHepii

Po6oua nporpama 3aTBepKeHa Ha 3acmaHH1 kadesipy arpoiHKeHepii:
[Tporokon Ne 1 Bim «30» ceprus 2020,

3aBigyBau kadeapu (/ / A.B. Boiitix

CxBajieHO HayKOBO-METOAUIHOIO KOMiCi€ro iHKEeHepHO-TEXHOIONYHOTO (aKyIbTeTy:

ITporokon Ne 1 Bij «1» BepecHs 2020p.

. . e =% ,,r7
[0J10Ba HAYKOBO-METOJUYHOI KOMICII é/
{HyKeHEPHO-TEXHOJIOTYHOr0 (paKyJIbTETy [ 3amopceka [JL.

gL
208



1. Onuc HaBYAJILHOI AUCIHUILTIHA

XapakTepucTruka
. ["airy3b 3HaHb, HAIPSIM HaBYAJIbHOI JTUCIIAILIIHA
Haiverysarss MATOTOBKHU, OCBITHBO
[TOKa3HHUKIB e ACHHA 3a0tHa
KBamiiKamiitHui piBeHb dopma dopma
HABYAHHA HABYAHHS
['any3b 3HaHB!
20 — ArpapHi HayKH Ta Hopmarusna
KinekicTh kpenutiB —4 IPOIOBOIBCTBO
MonyiniB — 2 Pik miaroroBku:
. . 2-11 2-1
3MICTOBUX MOAYJIB — 8 , ,

CremiajgbHICTb: Cemectp
3arajibHa KUTbKICTb 201 — ArpoimxeHepis 4-i1 4-i1
roaux — 120 Jlexkmii

32 4

OCBITHIi1 pIBEHb:
OakamnaBp

IIpakTn4Hi, ceMiHapcbKi

JlaGopaTtopni

28 8

CamocriitHa podora

50 108

InguBinyaJjbHi 3aBJaHHSA:

10 -

Bup xoHTpOIIIO: €K3aMeH




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIUILTIHA

IIporpama HapuanbHOiI AUCIUILIIIHUA «[laIMBHO-MAcTUIIBHI Ta 1HIN €KCIUTyaTarliiHi
Marepiajin» JJisd MIATOTOBKH OakayiaBpiB criemianbHOCTI 201 — ATpoiHXKeHepis y BUIIUX
HaBuasbHKMX 3akiagax II-IV piBHIB akpenuTaliii 3aTBepkeHa JlemapTaMeHTOM arpapHoi
OCBITH, HayKd Ta AopagHuITBa MiHicTepcTBa arpapHoi MOJITUKH YKpaiHM 5 KBITHA
2010p.

Meta BUBUYEHHA JMCHUILTIHM - TaTH MaiiOyTHIM (axiBLsIM 3HAHHS PO BJIACTUBOCTI
NajqvB, MACTWJIBHHUX MaTepialiB, CHEIiaJbHUX PIAMH 1 PEMOHTHO-EKCIUTyaTaIlliiHIX
MaTepialiB, BIUIUB iX SKOCTEM Ha TEXHIKO-€KOHOMIYHI TMOKAa3HUKHA aBTOTPAKTOPHOI
TEXHIKH; COPMYBATH HABUYKM BH3HAUYECHHS OCHOBHUX MOKA3HHUKIB SIKOCTI Ta MiAOOpPY
BIJIMOBIAHUX COPTIB 1 MapOK MajlB, MACTHJIbHUX MaTepiaiiB, CHCIiaJbHUX PIIUH Ta
PEMOHTHO-EKCIUTyaTallliHUX MaTepialiB JUlsl aBTOTPAKTOPHOI Ta CLIbCHKOrOCHOAAPCHKOI
TEXHIKH; PO3BUHYTH TOHATTSA MPO pallioHAIbHE BUKOPUCTAHHSA IX 3 YypaxXyBaHHSIM
€KOHOMIYHHMX Ta €KOJIOTTYHUX (PaKTOPIB.

3aBIaHHSAMU BUBYCHHS HABYAIBHOI JUCITUTUTIHH €:

— OoJiepkaHHS Ha 0a3l MPAKTUYHOTO Ta TEOPETHUYHOTO Marepiany MpodeciiHux
HaBUYOK WIOJI0 PAalllOHAIbHOIO BUKOPUCTAHHS TMalMB, MACTUJIBHUX MaTepialiB,
TEXHIYHUX PIAUH Y TEXHILI;

— BHUBYEHHS KJIacH(ikalii HAQTOMPOAYKTIB Ta XIMMOTOJIOTTYHUX BUMOT JI0 iX SIKOCTI
3 TOYKH 30pY CYYaCHUX KOHCTPYKTHUBHUX OCOOJMBOCTEH JBUTYHIB, MallUH 1
MeXaHi3MiB;

— BHBYCHHS XIMMOTOJIOTIYHUX 3aKOHIB Ta 3aKOHOMIPHOCTEH, 10 OMUCYIOTh MPOIIECH
y JIBUTYHaxX 1 MeXaHi3Max MpH 3aCTOCYBaHHI TMaJlWB, MACTHJIBHUX MaTepialiB i
TeXHIYHUX P1JIVH;

— BHBYCHHS EKCIUTyaTalliiHUX BJIACTHBOCTEH MaJIMBHO-MACTHJIBHUX MaTepiaiiB Ta
TEXHIYHUX PIAMH, iX SKOCTI y B3a€EMO3B’SI3KY 3 YMOBaMH €KCIUTyaTalli TEXHIKH;

— BHBYCHHA OCHOB pAaIllOHATHHOTO Ta €(QEKTUBHOTO BHUKOPUCTAHHS TMaJMBHO-
MAaCTHUJIBHUX MaTepiajiB 1 TEXHIYHUX P1AUH.

VY pe3ynbTari BABYEHHS HABYAIBHOI IUCHIUIIIIHU CTYICHT MTOBUHEH

3HATH:

— OCHOBHI BHMOTH JIO ITAJIMB, MAaCTHJIbHUX MaTepiadiB, TEXHIYHUX PIIUH Ta 1HIIAX
eKCIUTyaTaliiHuX MaTepialis;

— OCHOBHI BJIACTUBOCTI, aCOPTUMEHT, YMOBHU 3aCTOCYBaHHSI 1 3MiIHY MTOKa3HUKIB SIKOCTI
B IIPOLIEC] TPAHCTIOPTYBAHHA Ta 30epiraHHs;

— kijacudikamii  3aKOpPJAOHHUX  MaJuBHO-MacTWiIbHMX  MatepiamiB  ([IMM) 1
BIJIMOBIHICTD X BITYM3HSHUM; METOJUKY Ta OOJIaJHAHHS BU3HAYEHHS OCHOBHHUX
MOKa3HUKIB SKOCTI MaJUBHO-MACTHJIPHUX Ta IHINIWX EKCIUTyaTaI[liHUX MaTepialliB
(IIMIEM);

— OCHOBH PaIllOHAJIBHOTO Ta €KOHOMHOr0 BUKOpHUCTaHHS [IMM, TeXHIYHUX piauH Ta
PEMOHTHO-EKCIUTyaTalliiHUX MaTepiaiB;

— TeXHIKy O€3IMeKH, TMPOTUIIOKEKHI 3ax0JM Ta 3ax0JM IIOJ0 3aroOiraHHs
3a0pyJHEHHS] HABKOJMIIHBOTO cepeoBHINa i yac podbotu 3 [IMIEM;

Bracniiok BHBYEHHsS HAaBYAJIBHOI AWCIHMIUIIHA CTYJACHT IOBUHEH OyTH 3IaTHUM
MPOJICMOHCTPYBATH TaKi pe3yJibTATH HABYAHHS:

— TEXHIYHO TPAaMOTHO MiAOMpPATH COPTU Ta MAapKH MajluB, MAaCTHJIbHHMX MaTepiajis,
TeXHIYHUX PIJIMH 1 1HIIMX eKCIUTyaTalliiHUX MaTepiaiiB MijJ 4yac eKcIulyaTallii,



TEXHIYHOT'O 0OCTYrOBYBaHHS Ta PEMOHTY TEXHIKH;
— KoHTposroBaTH sikicte [IMIEM;
— PO3pOOJISATH 3aXOJW 3 pallOHAIBHOTO 1 €KOHOMHOTro BukopuctanHs [IMIEM Tta
MOTIEPEKEHHS 3a0py THEHHIO HAaBKOJHUIITHHOTO MPUPOTHOTO CEPETOBHIIIA.
InTerpajibHa KOMIETEHTHICTh:
31aTHICTh PO3B’sA3YBAaTH CKIAIHI CIIELiai30BaHl 3aa4i Ta MPaKTUYHI MPOOIeMH y
rajiy3i arpompoMHCIOBOTO BHUPOOHHWIITBA Ta y TMpoOIeci HaBYaHHS, IO TMepeadadae
3aCTOCYBaHHS BHU3HAYEHUX TEOPi Ta METOJIB BIAMOBIIHOI HAyKH 1 XapaKTEPU3YETHCS
NIEBHOIO HEBU3HAYEHICTIO YMOB 1 BUMOT.

3aragabHi KommereHTHOCTI 3 aucuuiuiian «llanuBHO-MacTWIBLHI Ta 1HINI €KC-
ITyaTariiHil MaTepiaim.

— 3HaHHS Ta PO3yMIHHS MPEIMETHOI 00JacTI Ta po3yMiHHS mpodecii.

— 3JaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUIHUX CUTYAIisX.

— 3JIaTHICTh BUUTHUCS 1 OBOJIOJIBATH CYYACHUMU 3HAHHSIMU.

daxoBi kommnereHTHOCcTi 3 «[laMMBHO-MAcTUIBHI Ta IHINI EKCIUTyaTalliiH1
Marepiaamy:

— 3JaTHICTh BHUKOPHUCTOBYBAaTH OCHOBM MEXaHIKM TBEpPAOro Tila 1 PIAUHY;
MaTepiaJio3HaBCTBAa 1 MIIIHOCTI MaTtepiaiiB JjIsi OMaHyBaHHS OyJOBH Ta Teopii
CLITBCBKOTOCTIOAAPCHKOT TEXHIKH;

— 3JIaTHICTh KJIacu(iKyBaTH MajuBa, MACTUJIbHI MAaTepiaJik 1 TEXHIUHI P1IUHM;

— CaMOCTIMHO BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS XIMOTOJIOTI JJIs PALliOHATILHOTO
BUKOPUCTAHHS TMaJliB, MaceJ, MAacTWI 1 TEXHIYHUX PIAMH Tpu 30epiraHHi,
TpaHCIIOPTYBaHH1 Ta 6€3MocepeTHOMY BUKOPUCTAHHI B TEXHIIT;

— 3JaTHICTh aHami3yBaTW (I3UYHI Ta XIMIYHI MPOIECH 3MIHU SKOCTI MaJUBHO-
MaCTUJIbHUX MaTepialliB 1 TEXHIYHUX PIIUH MiJ] Yac eKCIuTyaTanii;

— BCTAHOBJIIOBATH OINTHMAaJIbHI YMOBH JJII BUKOPHCTAHHS IajuB, Macesl, MacTHI,
TEXHIYHUX PIAUH;

— TIPOTHO3YBaTH Ta BITHOBIIOBATH SKICTh MAJIIMB, MAceJl, MACTUJI, TEXHIYHUX PIiJIUH,

— 30epiratd Ta pailiOHAJIbHO BHUKOPHUCTOBYBATH IMAJIMBHO-MACTUJIBHI MaTepiaid Ta
TEXHIYHI PIUHU.



3. IIporpama HaBYAJIbHOI AUCHUILIIHU

Beryn

CrpykTypa 1 Mera HaBuainbHOi muctmmuiian. Poms [IMM B aBTO- TpakTOpo- 1
cmbrochaHJHH06yz[yBaHH1 XiMoTOJOTis - Hayka Tpo eKCIUTyaTalliiiHi BJIaCTHBOCTI,
AKICTh 1 pauloHanLHe 3aCTOCYBAHHS B TEXHIIl TMaJTUBHO-MACTUILHUX MaTeplaJ'IlB 1
TeXHIYHUX piauH. Ponb 11i€l HaAyKW y MIABUINECHHI HAIIWHOCTI, JTOBTOBIYHOCTI POOOTH
MaIllMHHO-TPAKTOPHOTO TMMapKy Ta 3HIKEHHI CO00IBapTOCTI CUIBCHKOIOCIOAAPCHKOT
npoaykiii. PamioHanbHe Ta €KOHOMHE BUKOPUCTAHHS MAJIMBHO-CHEPreTUYHUX PECYPCIB -
BaYKJIMBE HAPOHOTOCIIOIaPChKE 3aBJaHHS.

Micne Ta posib AUCHUILIIHA B miArotoBHiB ¢axiBiiB OP «bakamaBpy» cremiaibHOCTI
208 ArpoimxkeHepis. Buam HaBYaJbHOI  JISJIBHOCTI, HABYAJIBHUX 3aHATH Ta
IHUBITyaIbHUX 3aBJaHb Ta CaMOCTIHHOI poOoTH cryneHta. dopma MIJICYMKOBOTO
KOHTPOJILHOTO 3aX0/y Ta peKOMEHI0BaHA JIiTepaTypa.

MogayJsbl. 3arajabHi BIZ0MOCTI NP0 NAJUBHO-MAaCTH/ILHI MaTepiaiu.
XiMOTOJI0Tisl TAJTUB

3M1. OaepxanHs HAQTONPOAYKTIB, IX BUIAU.

1.1. Buau nanus, ix BIaCTUBOCTI Ta TOPIHHS

3aranbHa XapaKTEpPUCTHKA Ta POJIb MaJUBHO-CHEPTETUYHHUX PECYPCIB Y CUIBCHKOMY
rocrnojapctsi. [Ipu3HauenHs, kinacudikairis, BIaCTUBOCTI Ta 3araJIbHUN CKJIaJl HAJIUMB, SKI
3aCTOCOBYIOTHCA B CUIbCBKOMY rocroaapctsi. TemoTa 3ropsiHHS MajuBa Ta METOIU i
BHU3HAUEHHS. YMOBHE nanuBo. CTeXiOMETpUYHUN pO3paxyHOK peakili TOpiHHS, CKIIaj
NPOAYKTIB 3ropsiHHSA. TOKCHYHICTh BIANPAllbOBAaHUX Ta3iB 1 3aXOU MO 3HMKEHHIO iX
IIK1/UTUBOI A11 Ha HABKOJIMUIIHE CEPEOBHUILIE.

1.2. 3aranpHi BitoMocTi po HapTY Ta OJepKaHHS MATMBHO-MAaCTUILHUX MaTepialliB

Ha¢dra — ocHOBHa cupoBHHA JJIs1 OTPUMAHHSA MaJUB 1 OJMB. XIMIYHUHN CKJaJ HAPTH 1
BIUTMB MOr0 Ha BJIACTUBOCTI HapTONMpoayKTiB. [IOHATTS mpo cydacHi cnocoOn OTpUMAaHHS
najauB, 0JuB 1 MacTui 3 Hadtu. Ctucii BitoMocTi npo orpumanHsa [IMM i3 He HadTOBOI
CUPOBHHH.

1.3. Ximorosoris mTaauB IS TEMJIOBHUX YCTAaHOBOK CUIBCHKOTOCIIOAAPCHKOIO

pU3HAYECHHS

[Ipu3HaueHHs, OCHOBHI BIACTUBOCTI Ta BUKOPUCTAHHS PIIKOTO TajauBa (MasyTy,
M1YHOr0-1moOyTOBOTO 1 Tacy).

3araibHa XapaKTepUCTHKA, BUAW 1 Kiaacudikamis TBepaoro mamuBa. OCHOBHI BHIH,

BJIACTUBOCTI, TEIJIOBA XapaKTEPUCTUKA Ta BUKOPUCTAHHS MPUPOJHOTO 1 IITYYHOTO

TBEPAOro NaJIuBa.

3M2. ExciuryatanidHi BJ1aCTUBOCTI Ta BUKOPUCTAHHS aBTOMOOUIbHUX O€H3UHIB .

2.1. XiMOTOJI0TisI aBTOMOO1TBHUX OCH3UHIB

YMOBHM 3aCTOCYBaHHSI Ta BUMOTH J0 aBTOMOOLIbHMX OeH3UHIB. CyMINIOYTBOPIOHOYi
BJIACTUBOCTI O€H3UHIB ((dpakmiiHUNA CKJIaJ, TUCK HacWyeHoi mapu, ryctuHa). CyTb
HOPMaJILHOTO Ta JACTOHAIIIMHOIO 3ropsiHHA. BIJIMB KOHCTPYKIIHHUX W €KCIUTyaTalliHUX
(dakTopiB Ta CKIagy nNajguBa Ha Tmporec 3ropsHHA. OIliHKa JETOHAIIMHOI CTIHKOCTI
OeH3MHIB 1 Meroau 1i migBuiieHHs. CranmapTh, COPTH W Mapku OCEH3HWHIB, iX
XapaKTEPUCTHKA.



3M 3. EkciuryaTaniiiHi BJ1aCTUBOCTI Ta BUKOPUCTAHHS AM3€JIbHOI0 NMAJINBA

3.1. XiMOTOJIOT1s AU3EIbHOTO MMaiiBa

YMOBHU 3acTOCyBaHHS Ta BUMOTHM JIO0 JIM3EJILHOTO MajuBa. BiacTUBOCTI maiuB, fK1
BIUIMBAIOTh Ha IMPOTOHHICTh Ta CYMIIIOYTBOPEeHHS ((pakiiiiHui CKiIaja, B A3KICTb,
I'YCTHHA, HU3bKOTEMIIEpATypHI BJIACTUBOCTI). 3aliMaHHs Ta 3TOPSIHHS JU3EJILHOTO MMaJliBa.
CrangapTu Ta MapKu TU3EITbHUX MAJIHUB JUIS MIBUAKOXITHUX JU3EIIB, IX XapaKTepUCTHKA.
OCHOBHI B1IOMOCTI PO MAJIUBO AJISl CEPEIHBO — Ta TUXOXITHUX JHU3EIIIB.

Hatinomupenimni 3akopAoHH1 kiacudikaiii aBTOMOOUTEHOTO OCH3HUHY, AU3EIBHOTO Ta
ra30Mnoai0HOTO MMAJIMB, iX BiAIOBIIHICTE 3 BITYU3HSIHHM.

Mopyab 2. XiM0TOJI0Tisi MACTWIBHMX MaTepiaJiiB Ta TeXHIYHI piauHH.
OCHOBH panioHAJIbHOT0, 0€3MeYHOr0 Ta EKOHOMHOI'0 iX BUKOPHCTAHHS

3M 4. ExciutyaTaniiiHi BJ1aCTUBOCTI | BUKOPUCTAHHS MACTHJILHUX MaTepiajiB

4.1. 3aranpH1 B1IOMOCTI PO MAaCTUJIbHI MaTepiaau Ta IPUCAIKH JI0 HUX.

Ponp macTunbHMX MatrepiaiiB y BUKOpPUCTaHHI MamuH. [Ipu3HadyeHHS MacCTUIBHUX
MarepiaiiB 1 BUMord g0 HuX. [oHATTS mpo TepTd Ta 3HOIIyBaHHS. BUIM MacTUILHUX
MarepiaiiB Ta IX XapaKTEePUCTHUKA.

Crioco6u TOKpalleHHs] eKCIUTyaTallliHUX BJIACTUBOCTEM MAacCTUJIBHUX MaTepiaiB.
Bunu npucagok, BIAaCTUBOCTI, KOHUEHTpamis Ta MexaHi3M ix mgii.  OriHka
eKCIUTyaTalliHUX BIACTUBOCTEN MACTUIILHUX MATEPIalliB 3 MPUCATKAMH.

3M 5. ExciuryaTtauiifHi BJ1aCTHBOCTI | BAKOPUCTAHHS MOTOPHUX MaceJl

5.1. XiMOTOJI0TisI MOTOPHUX OJIMB

YMoOBH POOOTH MOTOPHHUX OJIUB Ta (PAKTOPH, LIO BIUIMBAIOTh HA 3MIHY iX SIKOCTI.
[To3HaueHHS MOTOPHHMX OJMB JJisi aBTOTPAKTOPHUX NBUTYHIB CTaHIApTH HA OJUBHU JJIS
IU3ENbHUX 1 OEH3MHOBHMX JBUTYHIB. ACOPTUMEHT MOTOPHMX OJUB. CTapiHHS OJUB Yy
mpoiieci ixX 3acTocyBaHHs. TepmiH cioy:kOu 1 oOliHKa 37UCKaHHI3/aTHOCTI OJIMBH.
BuxopucranHs 3aKOHOMIPHOCTEH 3MIHU TTOKA3HUKIB MOTOPHOI OJIMBU ISl IIaTHOCTYBAHHS
TEXHIYHOT'O CTaHY JIBUTYHIB, OIIIHKH MOT'O 3aJUIITKOBOTO MOTOPECYPCY.

3M 6. ExcrutyaraniiiHi BJACTMBOCTI Ta BUKOPUCTAHHSI TPaHCMiCiliHMX MaceJa i

Maces TeXHIYHOI 0 NPU3HAYEHHS

6.1. XimMoTooris TpaHCMICIHHUX OJIUB

YMOBU pOOOTH OJIMB Y TpaHCMICisAX pi3HUX MamurH. OCHOBHI BUMOTH JI0 iX SIKOCTI.
Kiacudikariist TpaHCMICIMHUX OJIUB, iX TO3HAYCHHS Ta aCOPTUMEHT.

6.2. XiMOTOJIOT14 TAPaBIIYHUX Ta IHAYCTPIAJIbHUX OJIUB

YMoBH poOOTHM OJMB Yy TIAPABIIYHUX CHUCTEMAX TPAKTOPIB, aBTOMOOUIIB 1
CITBCBKOTOCIIOJIAPCHKUX MaIlMH ¥ OCHOBHI BUMOTHM J0 ix sikocTi. Kracudikarris,
MO3HAYCHHS OJIUB IS T1APOCUCTEM, IX aCOPTUMEHT.

OnuBu )14 T1IApOMEXaHIYHUX Mepeaay.

YMoBu pobotu iHAyCcTpiadbHUX OnMB. OCHOBHI BHMOTH /10 HHMX. iX TO3HAYCHHS.
ACOPTUMEHT 1HAYCTpiaTbHUX OJIUB, 1110 BUKOPUCTOBYIOTHCS B CIIILCHKOMY TOCTIOJAPCTBI.

3M 7. ExcnuiyaraniiiHi BJACTHBOCTI Ta BHKOPHCTAHHS IUIACTHYHMX MACTHJ i

crneniaJibHUX TEXHIYHUX PiINH

7.1. XiMOTOJIOTisl MAaCTHJI, TBEPJUX 1 CaMO3MalllyBaJIbHUX MaTepiajiB

3aranbHi BIZOMOCTI PO MacTHIIA, CKIIAJ iX 1 IpU3HAUYEHHSA. Y MOBHU POOOTH Ta OCHOBHI
BUMOTH JIO MacTuJ, Kiacudikaliis, HalMEHyBaHHS Ta MMO3HAYEHHSA MAcTUI. ACOPTUMEHT 1
3aCTOCYBaHHS MAaCTUJI y CUTbCBKOMY T'OCTIOJJAPCTBI.



3arajibHl BIJIOMOCTI MpO TBEpAl Ta caMoO3MallyBajbHI MACTHJIBHI MaTtepiaiau. iX
BJIACTUBOCTI Ta 3aCTOCYBAHHS.

7.2. 3axopnoHHi kiacu@ikaiii MOTOPHHMX, TPAHCMICIMHUX, Ti1APABIIYHUX OJIUB 1

MAacCTHJI, iX BIJAIIOBIIHICTH BITYU3HIHUM

Knacudikamii ta mo3nauenns oinuB 3a SAE, API, ACEA, ILSAC, 1SO. Hait6inbm
nomupeHHi  kiacudikamii MacTwi. B3aeMo3aMiHHICTE MOTOPHHUX, TPaHCMICIHHUX,
TiApaBIIIYHUX OJUB T4 MACTUJI 3 BITYU3HIHUMU.

7.3. Pimunu nmst OXONOKEHHS IBUTYHIB BHYTPIIIHBOTO 3TOPSTHHS

[Ipu3HaueHHs, BUMOTH Ta BUIHM OXOJO/DKYBATBHUX piauH. Boma, sk 0X0JI0mKyBalibHA
pinuHa, ii mepeBaru Ta Hemoiku. Huzpko3zaMep3arodi 0X0JI0KyBaIbHI PITUHU, CKIAT iX,
BJIACTUBOCTI, 3aCTOCYBaHHS, 3aX0/I1 OC3MEKH.

7.4. ExcmuryartamiiiHi BIACTHMBOCTI Ta 3aCTOCYBAaHHSI TajbMIBHUX 1 aMOPTH3AIliHUX

plIUH

[Ipu3HaueHnHs, yMOBU pOOOTH, OCHOBHI BJIACTHUBOCTI Ta OCOOJMUBOCTI BUKOPHUCTAHHS
TaJIbMIBHUX PiJIMH. MapKu TaJIbMiBHUX PIJIUH, IX XapaKTePUCTHKA.

YMoBU poOOTH, BIIACTUBOCTI Ta 3aCTOCYBAaHHS aMOPTHU3AIIMHUX PiJIMH.

3M 8. OCHOBHI HANPAMKM YIOCKOHAJICHHSI TAa PANiOHAJIBLHOrO i 0e3me4HOro

Bukopucranusa [IMM

8.1. OcHoBHI HanpsiMKU yaockoHaneHHs [IMM

OcHoBHI HanpsIMKH yiockoHaineHHs: [IMM. 30uibleHHs: BUTYCKY. Y HiiKallis copTiB 1
MapoK NaJMBHO-MAaCTHJIBHMX MarepiaiiB. 3acTocyBaHHs anbTepHaTUBHUX [IMM Ta ix
BIUIMB Ha HAJIAHICTh 1 TEXHIKO-€KOHOMIYH1 TOKa3HUKH POOOTH TEXHIKHU.

8.2. lllnsaxu parioHaabHOTO Ta EKOHOMHOTO BHUKOpUcTaHHsI [IMM

[nsxu 3MEHIIEHHS! BTpAT, €KOHOMIsl HAQTONPOAYKTIB. OCHOBHI METOM BITHOBJICHHS
akocti [IMM. 30ip BiampaiboBaHUX HA(TOMPOIYKTIB, iX TMOBTOPHE BUKOPUCTAHHS.
Perenepariist oyuB.

8.3. OcHoBu 6e3neynoro Bukopuctands [IMM 1 TeXHIYHUX piIUH

Texnika Oe3neku Ta MPOTHUHOXKEXKHI 3axoau mpu poboti 3 [IMM 1 TexHiYHUMEU
piAMHAMU, 3aXO0Jd WIOJI0 3arobiraHHs 3a0pyAHEHHIO HABKOJHUIITHBROTO MPUPOJTHOTO
CepeIOBHILIA.

4. CTpyKTypa 3MicTy HAaBYAJIbHOI JUCHMUILTIHU
Ta PO3MOALT HABYAJIBHOTIO 4acy, IO

Ha3Bu moaymiB 1 Tem Kinekictes rogua
Jlenna gpopma 3aouHa Gopma
YCBOTO y TOMY YHCII YCBOTO y TOMY YHCII
n | mab | iHO. | C.p. n | mab | iHA. | C.p.
1 2 3 4 5 6 7 81 9 10 | 11

Monynsb 1. 3aranbHi BiIOMOCTI IIPO MaJIMBHO-MACTHIIbHI MaTepiajiu.
XiMOTOJIOTis TAJTUB.

Onep>xanHst HAQTOMPOIYKTIB, iX BUIH. 10 2 2 - 6 10 1 - 9
Excrnyarariiiai BJIACTHUBOCTI Ta 1

BHKOPHUCTAHHS aBToMOOUTBHHX| 20 6 4 - 10 | 20 1 - 18
OCH3UHIB

Excrutyaramiiini  BiactuBOoCcTi  Ta 20 4 9 i 14 | 20 111 i 18

BUKOPUCTAHHA JU3CIILHOI'O IMaJinBa

Pa3om 3a moayJiem 1 50 12 | 8 0 3 50 [ 2] 3 - |45




Mopynb 2. XiMMOTOJIOTISI MACTUJILHUX MaTepiaiiB 1 TEXHIYHUX PiAUH.
OCHOBH paIioHaIbHOT0, O€3MEYHOr0 Ta EKOHOMHOTO iX BUKOPHCTAHHS.

Excrnyaraniiiai BIACTHBOCTI i 44 4 4 ) 5 10 i 9
BUKOPHUCTaHHS MaCTUJILHUX MaTepiajiB
Excrmyaraniiiai BJIACTHBOCTI i 5 5 4 ) 10| 20 i 18
BUKOPHUCTaHHS MOTOPHUX Maces 1
Excruryaraniiini BJIACTUBOCTI Ta
BUKOPUCTaHHA TpaHcMiciiHux macen i| 20 4 4 - 12 | 20 - 19
MaceJl TEXHIYHOTO MPU3HAYCHHS
Excrutyaramiiini  BiacTuBOCTI  Ta
BUKOPHUCTAHHS TUIacTUYHUX wmacTtwin i| 10 4 4 - 2 10 - 8
CHeIIbHUX TeXHIYHUX PITUH 1
OCHOBHI HanpsIMKU yIOCKOHAJIEHHS Ta
paIioHaIbHOTO 1 6esneunoro| 10 2 4 - 4 10 - 9
Bukopucranusa [IMM
Pa3om 3a moay.sem 2 70 20 | 20 0 30 70 2 - 63
Ycboro roaiuH 120 32 | 28 0 60 | 120 | 4 - 1108
5. OpieHTOBHMI MepeJIiK TeM Ja00paTOPHUX POOIT
Ne Ha3zBa temn KinpkicTs roguu
3/m JI€HHA 3a04YHa
1 Ominka sikocTi HAQTOMPOIYKTIB 32 30BHIIIHIMU O3HAKaMHU 2
2 BusHaueHHs TyCTHHH HaQTOIPOAYKTIB 2 1
3 Bu3HadyeHHs1 HAsIBHOCT1 BOJAOPO3YMHHUX KHUCIIOT 1 JIYTiB 2
4 BusHavyeHHs (¢pakuiiHOro ckjaay aBTOMOOUIBHOIO OEH3MHY Ta 4 2
JI3EITBHOTO MAJINBA
5 BuznadenHs koedinieHTa (GiabTPOBAHOCTI AU3EIBHOIO HaTUBa 2 1
§) BuzHadeHHs1 KOpO3iiiHOT arpecuBHOCTI AU3EIBHOIO MaluBa 2
7 BusHauenHs KiHeMaTUYHOI B'I3KOCTI Macell 2 1
8 BusnaueHHs Temneparypu cnajiaxy Macia y BIAKpUTOMY TUTI 4 1
9 BusnaueHHs TemriepaTypy Kparierna iHas MIaCTHIHUX MaCTHII 2
10 | BusnadyeHHs Mexi MIITHOCTI Ha 3CyB MacTuja 2 1
11 | HochimkeHHs SKOCTI TalbMIBHUX PiTUH 2
12 BusnaueHHs TBepAOCTI BOJU Ta ii MOM'IKIIEHHS 2 1
Pazom 28 8

6. Camocriiina po6oTa

ITiaroroBKa 10 HABYAJLHUX 3aHATH

[Ipu miaroToBIi 10 HABYAIBHUX 3aHITH 3 KOXKHOTO PO3/LTY HEOOXITHO OMpaIlfoBaTH

Takl MUTAHHA.

MoayJsb 1. 3arajbHi BiIoMOCTi PO NAJMBHO-MACTHIbHI MaTepiaau. XiMoTOJI0TiA

nmajimuB

- XapakTepucTUKa 3arajdbHUX (I3UKO-XIMIYHMX TOKAa3HUKIB Ha(TONMPOAYKTIB

(rycTtuHa, B’SI3KICTh, HAABHICTh MEXaHIUHUX JTOMIILIOK, BOJIU TOLIO).

Jlitrepatypa: [1], c. 49-52, 56; [2], c. 33-38; [4], c. 1-9.

- CydacHl crmocoOu OYMIINEHHS TMajJuB 1 OJMB (CIpYaHO-KHUCIIOTHA, CEJICKTHUBHA,
azicoO1IiiiHa, TiAporeHizaiiiia Ta iHiii).




Jlitepatypa: [1], c. 36-38; [2], c. 22-25.

-  CXuiabpHICTP aBTOMOOITBHOTO OCH3MHY J0 YTBOPEHHS HHM3bKOTEMIIEPATYPHUX 1
BHCOKOTEMITEpaTypHUX BiAKIaAeHb. CMOIM QaKkTUYHI Ta MOTEHIIHHI.

Jlitepatypa: [1], c. 68-72; [2], c. 54-55; [3], c. 30-49.

- CXWJIBHICTP JIO HArapOYTBOPEHHS AU3EIbHUX MAJMB Ta METOAM BH3HAYCHHSI.

Jlitepatypa: [1], ¢. 103-105; [2], c. 63-65; [3], ¢.82-91.

- BumactuBOCTI Ta BUKOPUCTAHHS TBEPIUX IMAJTUB.

Jlitreparypa: [1], c. 144-152.

Moayas 2. XiM0TOJI0TiS MacTHIbHMX MaTepiadiB i TexHiuHi pigunun. OcHoBH

PALiOHAJILHOT0, 0€311eYHOI0 Ta EKOHOMHOI'O iX BUKOPUCTAHHS

- - B’s3KkicHi, 3MalyBalibHi, IPOTUOKUCHI, MUHHO-TUCIIEPTyBaIbHI, aHTUKOPO3iiiHI i
3aXHMCHI, TPOTHUITIHHI 1 IEEMYJIbI'YI0Ul BIACTUBOCTI OJIUB, iX BUSHAUYEHHS.

Jlitepatypa: [1], c.179-188; [2], c. 75-97; [3], c. 128-15.

- OCHOBHI  BJIACTMBOCTI ~ Ta  BUKOPUCTaHHS  €JEKTPOI3OJALIMHUX  OJIMB:
TpaHchOpMaTOPHUX, KaOETbHUX, KOHJICHCATOPHUX Ta JJIA E€JIEKTPUYHUX OJIMBHUX
BUMMUKAYIB.

Jlitepatypa: [1], c. 253-256; [2], c. 155-165.

- Ilpu3sHaueHHs, XapaKTEpUCTHKA Ta 3aCTOCYBAHHSI IYCKOBMX, IUIIBKOYTBOPIOIOYMX
iariooBanux HadgrtoBux cymimei (IITHC), koHcepBarliitHO-poOounx, poOoUo-
KOHCEpBaLIMHUX 0JIUB, O€H3UHIB-PO3UHMHHHKIB.

Jlitreparypa: [1], c.c. 258-263, 297-306.

- Meroau BU3HAUYEHHA OCHOBHUX (P13MKO-XIMIYHMX 1 €KCIUTyaTalliHUX BIACTUBOCTEMN
nakogapOOBUX MaTepialiB.

Jliteparypa: [1], ¢. 359-365; [3], c. 198-205.

- Meroan MexaHIYHUX BUIPOOYBaHb T'YMOTEXHIYHUX MaTepiaiB.

Jlitrepatypa: [1], c. 412-414; [3], c. 206-212.

7. MeToau HABYAHHSA

Bun merony
HaB4YaHHA

Oco6nmBoCTI METOY [TpiopureTHnit
METOJ

KOHTPOJTIO

Tpanuuiiini meToau

Jlexuis

Vcunii BHKNaa IIpeAMETa BUKIAJAYeM, a TaKOX IIyONIYHE | @ ycHaA BiImOBib;

YUTAHHA Ha SKy-HEOyIb TEMY. e cce;

. ® TECT HHA,
Merta JICKIII1 — PO3KPUTH OCHOBHI ITOJIOKCHHA TEMHU, JOCATHCHHA ccTyBa ?

HayKW, 3'ICYBATH HEBHpIIIeH] MpobNeMu, y3aranbHuTH oci | ® OOTOBOPEHHS

pOGOTH, JaTH PEeKOMEHaIlii IOJ0 BUKOPUCTaHHSA OCHOBHuX | CCHOBHMX IHTAHB

BHCHOBKIB 3a TEMaMH Ha MPAKTUYHUX 3aHATTIAX.

JlaGopatopue

dopma HABYANBHOTO 3aHATTS, NOpU SKOMY 3700yBad IIiJl | @ aKTUBHICTH Hif

3aHATTA

KEpIBHUIITBOM BHUKJIaJa4a, OCOOMCTO IMPOBOJAWTH HATYpHI abo
IMITaIHI €KCIIEPUMEHTH, YU JOCIIIA 3 METOK MPAKTHUIHOTO
i ATBEPHKCHHS TEOPETUYHHUX  IOJOXKCHb  JIAaHOT
HaBYaJIbHOT TUCIMIUIIHYA;, HA0yBa€e MPAKTUYHUX HABUUOK POOOTH
3 1a00paTOpPHUM YCTaTKYBaHHSM,

OKPEMHUX

o0nagHAHHIM,

yac 00roBOpeHHs
TUCKYCIHHHIX
[IUTaHb

® 3aXHCT
THIVBITyaTbHOT




O0YMCITIOBAIBHOIO TEXHIKOIO, BHMIPIOBAIBHOIO —amnapaTypolo,
METOAMKOIO EKCIIEPUMEHTAIbHUX JOCHIIKeHb Y KOHKPETHIH

MIPEAMETHIN Taiy3i.

poboTH.

InnuBinyansni | IIpoBOAMTBCA 3 OKPEMHMMM CTYAEHTaMHM 3 METOI HIJIBUILCHHS |  yCHA BiINOBIjb;
3aHATTA piBHA X IIATOTOBKU Ta PO3KPUTTS IHAMBIAYAJIBHUX TBOPYUX | e aKTHBHICTB Il
3ni0HoCTel. [HaUBIMyanbHI HaBYAIbHI 3aHSATTS MPOBOIATH 32 | yac JUCKYyCii
OKpeMuUM  rpadikoM 3  ypaxyBaHHSM  i1H/JMBITyaJTbHOTO
HABYAJIBHOTO IUIAHY CTYACHTA 1 MOXYTh OXOIUIIOBATH YaCTHHY
a00 MOBHUM 00CAr 3aHATH 3 ONHIET 200 AEKIIBKOX HaBYaJIbHUX
JUCIUILIIH, 2 B OKPEMHUX BUIAJKaX — MOBHUM 0OCAT HaBYaJIbHUX
3aHATh JJIA KOHKPETHOTO OCBITHHOrO a0 KBamidikamiitHOro
piBHSI.
CamocriitHa dopma poboTH, siKa epeadadae BUPIICHHS aKTYaIbHOTO e cce
pobora MUTaHHS KypCy CaMOCTiIHHO, (OpMy€e HABUUKH TOLIYKY Ta
cuHTe3y iHdopmarrii.
Indopmaniiini MeToa HABYAHHS
aHai3 3a pesynbraramu BukoHaHHs ECE; iHauBinyanbHUX 3aB/aHb, | @ [IpaBHIbHICTE
CHUTYaIli, MUCbMOBOTO ONWUTYBaHHS YW TECTYBaHHS BeAY4YHH Kypcy | Biamosisi
MTOMUJIOK, IPOBOAMWTH aHalli3 HasBHUX TMOMUJIOK y Qopmi mianory i3
KOJTi3ii, 3no0yBauamu ocBith. KpiM 11poro, mia BUKJIaJaHHS OCHOBHOTO
Ka3yciB JEKUIHHOTO  Marepialy MOXE  CYNpPOBOJKYBaTHCh  HOTO
IHTEpIIpeTalli€l0 BAPOOHUYUMU CUTYAI[ISIMU Ta iX KOJIEKTHUBHOTO
aHamizy.
JMCKYCis 13 | Crelikxomniepu Ta 3amnpolieHi npodecopH, ki 0epyTh akTHBHY | e YcHe
3aIpPOIICHHAM | y4acTh Yy (OpMyBaHHI Ta peami3alii OCBITHBOI IIPOTPAMM | ONUTYBAHHS;
(baxiBIiB nepioguyHo  OepyTb  yd4acTb Yy  JIEKHIHHMX  3aHATTAX, | @ AKTHBHICTB ITi[
nabopaTopHux poboTax Ta 3aHATTSM Ha BUPOOHHMIITBAX. | yac 0OGrOBOPEHHS
OcHoBHAa MeTa CIIIKYBaHHS 37100yBadiB i3 3alpONICHUMH | e [IposiB
(haxiBLSIMHE — OOTOBOPEHHS aKTyalbHUX Ta AUCKYCIHHHUX MHTAHb | 1jnepChKHX
BUPOOHUIITBA Ta J1aJIOT. SKoCTell
KOMEHTYBaHHs, | 3100yBaydl OCBITH MiJ Yac YCHOro abo MMCbMOBOT'O ONUTYBAaHHS | e YcHe
omiHka  (abo | MOXKYTh KOMEHTYBaTH CBOi BIANOBiAI, a00 JONOBHIOBATH | ONMTYBAHHS,
CaMOOIIIHKA) BIJIMOBi/I1 1HIIUX 3100yBayiB. e AKTUBHICTb MiJI

T y4aCHUKIB;

qac 0OrOBOPEHHS

e [IposB
J1IePCHKUX
SIKOCTEH
MeTOoJl aHami3y | BukonanHs meTony no3Bosisse (hOpMyBaTH BaxIIMBI «M’SIKi» | e YcHe
1 JIarHOCTHMKM | HABUYKHM y 3100yBauiB, 30KpeMa poOOTa B KOMaH[l, HAOYTTS | ONMTYBaHHS;

cuTyarii
(KEWC-
METO[N);

J1IePCHKUX SIKOCTEH TOIIO.
3araJIbHUW BUTJISI KEUCY:

e (O3HalloMJIEHHS CTYIEHTIB 13 CUTyali€l0 (MOIEII0) sSKa
OB ’s13aHa 13 peaJbHUM BUPOOHUIITBOM a00 BUPOOHUYUM
IPOIIECOM;

e AKTHUBHICTD ITi[
yac 0OrOBOpPEHHS
e [IposiB
TAEPChKUX
SIKOCTEH




o  dopmyBanHs MiHI-Tpym (3-4 3100yBaviB);

e ®opmyBaHHS 3aBIaHb JJIS POOOTH 3 KEHCOM Ta PO3MOILI
MUTaHb B rpymnax;

e Opranizamis cHoipbHOI AiSIBHOCTI, 30ip iH(poOpMarii,
PO3IIOALT IHIUBIAyaIbHUX 3aB/IaHb;

e Amnamiz ta peduieKiis CHiIbHOI AISIIBHOCTI, TPOIMO3UIIIs
KOHIICIIIIIH;

e [ligBeneHHs MMiICYMKIB, OLIHFOBAHHS.

Jucraniiiine
HaBYaHHS

KommnekcHuii  iHAMBITyaTi30BaHUM Tpolec MepeJaHHd i
3aCBO€HHSI 3HAHb, yMiHb, HAaBUYOK 1 CMOCOOIB TMi3HABAaILHOI
TUSUTBHOCTI JIFOJIMHU, SKUH BiIOYBAa€ThCSA 3a OIMOCEPEAKOBAHOI
B33a€MO/Ii1 BiIAJICHUX OJWH BiJl OJHOTO YYaCHUKIB HaBYaHHS Y
CIEIiali30BAaHOMY CEpEOBUIN, fKE CTBOPEHE Ha OCHOBI
CydyaCHHX TICHMXOJOro- TMeNarorivHux Ta  iHdopmaliiHo-
KOMYHIKaI[ifHIX TEeXHOJOT1MH.

OcHoBHOW0O TUIATGOPMOIO IS  TPOBEIACHHS JTUCTAHIIIHHOTO
HaBuaHHs € cucteMa MOODLE ( https://moodle.udau.edu.ua/ )

Kypc ans  AMCTaHIIHHOrO  BUBYEHHS  XapaKTEPU3YEThCS
JIOTIYHOIO TOCIIJOBHICTIO BHKJIAJIEHHS OCHOBHOTO Marepiany,
Mae 4iTKy CTPYKTYpPY Ta KOMOiHye TpaaumiiiHi (MoaudikoBaHi 10
1u(pOBOro MPOCTOPY) i IHTEPAKTUBHI METOIM HABYAHHS.

e ECE;

® [IiIrOTOBKA Ta
nyOJiYHUN 3aXUCT
MPE3CHTAIl Ha
BeOiHapax;

® TECTYBaHHS i3
PI3HOIO BaroMiCTiO
BIpHHUX BiJIITOBIIECH
Ta MOAaJbIIE
nyOmiuHe
00roBOpEHHS
JOTTYIIEHUX
TTOMHMJIOK;
H1JICYMKOBE
TECTYBaHHS, 10
dopmyeTbes 13
BUTAKOBUX
UTaHb KypCy.

8. MeToau KOHTPOJIIO

[loTouHMI KOHTPOJIb 3HAHb CTYAEHTIB 3aCTOCOBYIOTh TiJ
7a00opaTopHUX POOIT Ta 1HIUBIAYAIBHOTO 3aBIaHHs (HamucaHHs pedepary), 3aCBOCHHS
MEBHOTO PO3JUTY (3MICTOBO-PO3JIIOBUM KOHTPOJIb).MaKCUMalbHO MOXJIMBA KUIBKICTh

OasiB 3a HABYAJIBbHI 3aHATTS CTyJeHTa cCTaHOBUTH /0% (koedimient 0,7).

qaC BHKOHAaAHHA

[TimcymMKOBHIA KOHTPOJL 3HAHb TMepeadadae ek3aMeH. MaKCUMalbHO MOJKIINBA
KUTBKICTh YMOBHHX OaJliB, 110 IPUIaaae Ha ek3aMmeH ctaHoBUTh 30% (koedimient 0,3) Bix
3arajbHO1 KIJIBKOCTI YMOBHHX OalliB.

Pimennsam xadenpu 3a BUKOHAHHS poOIT, AKI HE mepen0ayeHi HaBYAIbHUM TUIAHOM,
aJyie CIPUSIOTH MiJIBUIICHHIO PIBHS 3HaHb Ta BMIHb CTYJCHTIB 3 HABYAJIbHOI TUCIMILTIHA
(moTOBIF HA CTYAEHTCHKIA KOH(MEpeHIli, 3700yTTs MPU30BOrO0 MICHS Ha OJIMITIagax.,
BHTOTOBJICHHSI MAaKeTIB, MiATOTOBKAa HAOYHHUX ITOCIOHMKIB TOIO) MOXKE HAJIaBaTHCh JIO
10% Bij 3aranbHOI KUIBKOCTI YMOBHHX OaJIiB.



https://moodle.udau.edu.ua/

9. Po3noaia 0aJiB, 110 OTPUMYIOTh CTYJAE€HTH

Kosxen 3MicToBHiA po3aisl OMiHIOEThCA B Oanmax. Opi€eHTOBHUW PO3MOLT OamiB, 110
MIPUCBOIOIOTHCS CTYICHTaM, HaBEJACHO B TaOJIHIII.

IToTounMi1 (MOAYJIBHUI) KOHTPOJIb [Tincym. Cyma
KOHTP.
Moayns 1 Monayns 2
- — . - (ex3amen)
3micTtoBuit Moayib Nel 3micToBUi MOAYIH Ne 2

T1 T2 T3 Tectrl | T4 | TS | T6 | T7 | T8 Tecr 2
30 100

6 6 8 10 6 6 | 6 | 6 6 10

10. Kpurepii Ta mkaJia ofiHiOBaHHsI 3HaHb i YMiHb CTY/JI€HTIB

BianoBigHo 10 oTpuMmaHuX OajiB CTyJACHTaM MPUCBOIOIOTHCS BIAMOBIAHI KPEOUTH
ECTS.

Orminka . .. )
THA Orminka Busnauenns ECTS KinpkicTe 0aiiB 3
HaIlio- )
1 ECTS TUCIAILIIHA
HaJIbHA
. BiaMIHHO - BIIMIHHE BUKOHAHHS JIMIIIE 3 HE3HAYHOIO KUIBKICTIO
BigmMinao A A a >90
MIOMHJIOK
B | dyxe nobpe - BUIlE CEpeAHBOrO PiBHS 3 KUJIbKOMa OMUJIKaMHU 82-89
Hobpe —
C JloOpe - B 3araibHOMY IIpaBHJIbHA POOOTA 3 NEBHOIO KIIBKICTIO 74-81
IIOMUJIOK
D 3a/10BUIBHO (HEMOTAHO, alle 31 3HAYHOK0 KUJIBKICTIO HEOJIIKIB) 64-73
3a710B1ILHO
E  |locraTtHbo (BUKOHAHHS 33J0BOJIbHSE MIHIMAJIBLHUM KPUTEPISM) 60-63
FX He3anoBinbHO (3 MOKIIMBICTIO TOBTOPHOTO CKJIa/IaHHS) 35-59
Hezano-
BIJIBHO .
F He3anoBinbHO (3 000B'I3KOBUM MMOBTOPHUM KYpCOM) <35




N -

w

&

11. MeToauuHe 3a0e3Me4YeHHA
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101 c.
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