CUJIABYC HABYAJIbHOI JUCIHUILITHUA
«PI3UKA I'TPCBKHUX ITOPI1»

. Hauiokansi Cryninb ocBiTH OaxasaBp
TexHiYHuii yHiBepcuTeT Tany3b 3HAHD 18 BupoOGHHUIITBO Ta

ﬂHII'IPOBCbKA TEXHOJIOT11
NMONITEXHIKA  Tpusanicts 5, 6 uBEPTH

18 99 BUKJJIAJAHHHA : -
3ansaTTa: OciHHil cemecTp
JIEKIT: 2 TOIUHA
nabopaTopHi 3aHITTS: 1 ronuHa
MoBa BUKJIAIaHHSA YKpalHCbKa
Kadenpa, mo Hadrorazosoi
BUKJIA/1A€ 1HXKeHepii Ta OypiHHS

Cropinka kypcy B C1IO HTY «JII»: https://do.nmu.org.ua/course/view.php?id=2603
KoncyabTamii: 3a OKpeMHUM pO3KJIaIOM, TTOTOKEHUM 31 3100yBa4aMH BUIIO1 OCBITH.
Indopmanist mpo BUKIagaya:

Bukiaagau:
CynaxoB Anapiii KoctaHTHHOBUY
npogdecop, TOKTOp TEXHIYHUX HAYK, Tpodecop Kadeapu
Ha(TOra3oBoOi 1HXeHepii Ta OypiHHS
IlepcoHajibHA CTOPiHKA
https://trrkk.nmu.org.ua/ua/Collective/sudakov.php
E-mail: sudakovy@ukr.net ;

sudakov.a.a@nmu.one

1. AHoOTAaNIA 10 KypCy

B xypci po3risgaioTbest MeXaHiuHi BIACTUBOCTI TIPCHKHX MOPiJl, OCHOBHI YHHHUKH,
[0 BIUIMBAIOThL HA Il BJIACTMBOCTI; METOAW JOCJIIDKEHHS 1X, a TaKO0)X MeEXaHi3M
pyHHYBaHHS TIpCbKMX TOpiJ B MpOLEC BAABICHHS B HUX PI3HUX HAKOHEYHUKIB MpU
CTaTUYHOI Ta IUHAMIYHOI HaBaHTAKEHHSIX. PO3risgaroThes TaKOK MUTAHHS CHEPTETUKH 1
OCHOBHI  3aKOHOMIPHOCTI  pyHHYBaHHS TIpCBKUX TMOPiJ  THOPOJOPYHHYIOUHMHU
IHCTpYMEHTaMH 1 MUTAaHHS CTIKKOCTI FPCHbKUX MOPiA NP OypiHHI TTIMOOKUX CBEPAJIOBHH.
HaBoasTbest BioMocTi po abpa3uBHI BIACTUBOCTI TPChKUX MOPi, METOAAX X OLIHKH 1
BIUIMBY Ha 3HOC OypoBHX JHOMiT. JlaloTbcs KOPOTKI BIZIOMOCTI MPO HOBI METOIU
pYHHYBaHHSA T1PCHKUX TOPIJI.

2. Mera Ta 3aBIaHHSA Kypcy
Meta aucuMnaiHm — GOpMYyBaHHS TEOPETHUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK, 3
BU3HAYCHHA (DI3MUHUX 1 MEXaHIYHHUX BIACTUBOCTEU T1PCHKUX MOPII.

3aBaaHHsA KypcCy, HABUUTH 3100yBadiB!

- an”amizyBaTH (pi3U4HI BIACTUBOCTI TiPCHKUX MOPI;

- BHW3HauaTu (i3WYHI 1 MEXaHIYHI BJIACTUBOCTI TIPCHKHUX MOPiA 3a pe3ysbTaTaMu
1abopaTOPHUX Ta BUPOOHWYUX BUIIPOOYBAaHb 3pa3KiB IIUX MOPII;
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- BHU3HAYaTH, PO3PAaxOBYBAaTH 1 aHaJi3yBaTH BIACTHBOCTI TIPCBKUX MOpim i1 ix
napamMeTpH, YIpaBIaTH (i3HIHUMH BIACTUBOCTSMH TPCHKUX MOPIiJ.

3. Pe3yjJbTaTH HABYaHHSA
3100yBayi OBOJIOMIIOTH CYYaCHHMMH TEXHOJIOTIIMA BHU3HAYCHHS, aHajizy Ta
MPOTHO3YBaHHSA (I3UYHUX BIACTUBOCTEH T1PCHKUX MOPIA MPpU OypiHHI CBEPJIOBHH.

4. CTpyKTypa KYpCy
Tema 1. IlepenmoBa. CydacHi ysBieHHS TIpo OynoBy 3emii 1 3eMHOT KOpH;

Tema 2. [lousTTS PO i3WYHI BIACTHBOCTI TIPCHKUX MOPiJ

Tema 3. ®@i3uko-TexHIUHI (IH)KEHEPHO-TEOIOTIYHI) BIACTUBOCTI TiPCHKUX MOPia
Tema 4. I1[115HOCTHI BIaCTHBOCTI

Tema 5. MexaHiuH1 BIaCTUBOCTI

Tema 6. PyiiHyBaHHS TpChbKUX MOPIA M1 JI€EI0 TOPOJAOPYHHYIOUOTO IHCTPYMEHTY
Tema 7. TexHOJIOT14HI BIACTUBOCTI T1PCHKUX TOPIT

Tema 8. Temmodi3udHi BIACTUBOCTI TIPCHKUX MOPIT

Tema 9. I'igpasiiuHi 1 FAPOAMHAMIYHI BIACTUBOCTI TPCHKUX TOP1J

Tema 10. AKycTUYHI BIACTUBOCTI TPCHKUX MOPIA

Tema 11. BrumiB 30BHIIIHIX (PI3MYHUX TOJTIB Ha TIPCHKI TOPOIN

JIABOPATOPHI 3AHHATTSA

1. BwusHaueHHs I'paHYJIOMETPUYHOTO CKIAAY MYXKUX IpChKUX Nopia. BusHaueHHs
IIUTBHOCTI 1 TOPUCTOCTI TiIPCHKOT MOPOIN

2. BuzHaueHHS MEX1 MIIHOCTI TIPCHKUX TOPiJl HA OJJHOOCKOBUM CTHCK Ha 3pa3Kax
NpaBUWIbHOI (hOpMHU

3. BusnayenHs mnapameTpa 34EIUICHHS 1 KyTa BHYTPIIIHBOTO TePTA TipChKOi
OpOIU

4. BwuzHaueHHS MEXaHIYHUX BJIACTUBOCTEH IripchKUX Nopia Ha npuiani YMITI-3

5. BusnadenHs ynapHOi B'S3KOCTI 1 TpaHUYHOI POOOTH YIapHOTO PYyHHYBaHHS
TipChKHUX MOPIJT

6. Bu3HaueHHS aKyCTUYHUX BJIACTUBOCTEH TIPCHKUX TOPiA Ha KEPHOBOMY
Marepiaii

7. BwuzHauyeHHs Kateropiit OypumocTi ripcekux nopif 3a merogom LIHITPI

8. BusnadeHHs TemIo(i3UYHUX BIACTUBOCTEHN TPCHKUX MOP1L

9. BwusHavyeHHsS MIKPOTBEPJOCTI MiHEPATiB 1 MPCHKUX MOP1L

10. BuznauenHnss aOpa3uWBHUX BIACTHBOCTEH TIPCHKUX TOPIA  3aleXKHO Bif
BJIACTUBOCTEW MPOMUBAIBHOT PiTUHH

5. Texniune o01afHaHHA Ta/a00 nporpamMHe 3a0e3ne4YeHHs

[HCTpYyMEHTH, 00JaTHAHHS Ta TPOTpaMHE
Hassa po6otu 3a0e3MedyeHHs, 110 3aCTOCOBYIOThCS TIPU
IpOBEACHHI POOOTH

Bu3HaueHHS ~ TpaHYJIOMETPUYHOTO | MEeTOAMYHI peKOMEeHIaIlil.
CKJIaJTy MyXKHUX TPCHKUX MOPiJ HaGip cur.

Busnauenus MEXI MIITHOCTI | MeTon4H1 peKOMEeHIallii mo/10 OIIHKH MEXi
TIPCHKUX TOPiJ Ha OJHOOCHOBHUH | MIITHOCTI TIPCHKUX MOPiJ HA OJHOOCHOBHI CTHCK
CTUCK Ha 3pa3kax MpaBWIbHOI | [Ipunaam: rigpaBiiiyHui pec, MiKpOMETPHYHUN
bopmu IHCTPYMEHT; 3pa3Ku TipChKO1 MOPOAH




Hazsa po6otu

IHcTpyMeHTH, 007alHaHHS Ta IPOrpaMHe
3a0e3MedeHHs, 1110 3aCTOCOBYIOThCS PU
MIPOBEJIEHHI POOOTH

Busznauenus MIIJIBHOCTI 1
MOPHUCTOCTI TIPCHKOT MOPOIH

MeTtoanuHi peKoMeHAaIli 1010 IiIILHOCTI 1
MMOPHUCTOCTI TPCHKOI MOPOIH

[Tpunanmu:

1. 3amapadiHoBaHHHI 3pa30K TIPCHKOI MOPOIU
HEeIMpaBWIbHOI (hopMHu.

2. IloapiOHEHUH TTOPOIITOK IT1€1 TOPOIH.

3. JIBO€ TEXHIYHHUX Bar 1 TUPKH 10 HUX.

4. TlocyauHa AJ1 TiIpOCTAaTHYHOTO 3Ba)KYBaHHS.
5. [lizcTaBKku Mmij MOCYAUHY.

6. [TikaomeTp.

BusnaueHnHs aAKyCTUIHHUX
BJIACTUBOCTEH TIPCHKUX TIOPiaA Ha
KEpHOBOMY MaTepiaii

MetoanuHi pekoMeHaIll 010 OI[IHKI
aKyCTHYHHUX BJIACTUBOCTEH T1PCHKHUX MOPIT
[Tpunanu:

[.IIpunan YK-1411.

2. 3-4 3pa3ka ripcbKoi MopoJIn.

3. TexHi4yHi Barv 1 TUPKH.

4. MiKpoMeTpUYHUHN IHCTPYMEHT

BusnauenHs mapamerpa 34erieHHs 1
KyTa BHYTPIIIHBOTO TEPTSA TipCHKOI
OpoOIx

MeTtoanyHi peKoOMeHaIi 010 OI[IHKH
napaMmeTpa 34eIUIeHHS 1 KyTa BHYTPIITHBOTO TePTS
ripchbKoi MOpoau

[Tpunanu:

1. INppaBniuaMii Ipec i3 MAHOMETPOM.

2. [Moxwumi MaTpuili 3 KyTOM HaXWITy.

3. [Imocki MeTaJieBl TUTUTKHU.

4. POTMKOBUH T ITUITHUK.

5. JIBa 3pa3Kku ripchbKOi MOPOIH.

6. MertaneBa kopoOka st 300py 3pyHHOBaHO1
TTOPOJIH.

Busnauenns MEXaHIYHUX
BJIACTUBOCTEW TIpCHKUX TOpiJ Ha
npunagl YMI'TI-3

MeroauuHi peKoMeHIaIi 1010 BU3HAYSHHS
MEXaHIYHUX BIACTUBOCTEN T'PCHKUX MOPII.
[Tpunangu:

1. T'igpaBniyamii Ipec i3 MAHOMETPOM.

2. [Toxwiti MaTpuIl 3 KyTOM HaXWUIy.

3. [1nocki MeTaneBi MIUTKY.

4. POMUKOBUH MIAIINUITHHK.

5. JIBa 3pa3ku ripchbKOi HOPOIH.

6. MetaneBa kopoOka st 300py 3pyHHOBaHO1
TIOPOTH.

Busnauennst kareropiii OypumocTi
ripcekux nopina 3a metoaom [{THITPI

MeTonu4Hi peKoMeHaIlii 1o/10 BU3HAYCHHS
KaTeropiii 0ypuMocTi ripCbKUX MOpija
[Ipunangu:

1. Tlpunmag s Bu3Ha4YeHHS aOpa3sWBHOCTI
ripcekux mopin [TIOAII-2 (2M).
2. Tlpwmam jansg  BHU3HAYEHHS  JUHAMIYHOI

TPUBKOCTI T1PCHKUX TOPI]I.




IHcTpyMeHTH, 007alHaHHS Ta IPOrpaMHe
Ha3zga po6otu 3a0e3MedeHHs, 1110 3aCTOCOBYIOThCS PU
MIPOBEJIEHHI POOOTH

3. TexHi4yHI Baru 1 TUPKH.

4. Ipi6 Ne5 y kimpkocti 10 mTyk.

5. Po3apibHena mopojia 3 J1aMeTpOM YacTOK JO
0,5 MM y kimbKOCTI 1 cm® (nnsa [TOAII-2M).

6. 3pa3ok nmopoau oocsirom ~ 100 oM’

7. CexyHaomip.

BusHauenns ymapHoi B's3kocTi i | MeToaM4Hi pekoMeHaamii o0 BU3HAYCHHS
rPaHUYHOL poboTtu YIapHOTO | y1apHOi B'SI3KOCTI 1 TPAHUYHOI POOOTH YAAPHOTO
pyWHYBaHHS T1PCHKUX MTOPIJ pYWHYBaHHS T1PCHKUX MOPIiT

[Tpunanu:

1.Konep MasTHUKOBHUI 3 MOJIOTOM.

2. CexyHaoMmip.

3. 3pa3ok ripchbKoi OPOJIH.

4. MacmiraOHa miHilKa.

BusnaueHHs Ternopi3nyHNX | MeToauuHi peKoMeHallii 1010 BU3HAUEHHS
BJIACTUBOCTEN T1pChKOT MOPOIH TEIUI0(I3UYHUX BIACTUBOCTEN T1PCHKOM MOpoau
[Tpunanu:

AIIIL, Tepmomnapu, TEpMOMETP, JHKEPENO TEIUIA,
MIKpOMETPUYHUHN THCTPYMEHT, KOMII FOTED,
nporpamue 3abe3neuenns APKOH.

BusHauenus abpa3uBHUX | MeToan4HI peKoMeHAAaIli.
BIacTUBOcTe  ripcekux  mopin | JIKU-3.

3aJI€KHO BiJl BJIACTUBOCTEW | bypoBuii po3unH
IPOMHUBAJIBHOT P1JIMHU

Busnauenus MIKpPOTBEPIOCTI | MeTOIMYHI pEKOMEHTaITii.
MiHEpaJIiB 1 TIPCHKUX MOPIJ MikpotBeprometp [IMT-3

6. CucreMa OLIHIOBAHHS TA BUMOTH
6.1. HaBuaabHi HocATHeHHs 3100yBauyiB BHIIOI OCBITH 32 pe3yibTaTaMu
BUBYCHHS KYPCY OIIHIOBATUMYThCS 3a MIKAJIOIO0, 1[0 HaBEJCHA HUKYE:

Pentunrosa mkana [HCTHTYIIHA TIKaTa
90 - 100 BIIMIHHO
74-89 n00pe

60-73 3aI0BUILHO
0-59 HE3aI0BUILHO

6.2. 3100yBayi BUIIOI OCBITH MOXYTh OTPUMATH MiACYMKOBY OLIHKY 3 HaBYaJbHOI
JTUCHUIUIIHA Ha MiJACTaBl MOTOYHOTO OIIHIOBAaHHS 3HAHb 3a YMOBH, SKIIO HaOpaHa
KIJIBKICTH OaJliB 3 TOTOYHOTO TECTYBaHHS Ta CAMOCTIMHOT pOOOTH CKJIaJlaTUME HE MEHIIEe
60 Gamis.




MaxkcuManbHe OLIHIOBAHHS:

JlaboparopHa yacTuHa
TeopeTnuna I1pn Ipu
p p p bonyc Paszom
YacTHHA CBOEYACHOMY | HECBOEYACHOMY
CKJIAJIaHH1 CKJIAJIaHH1
66 30 20 4 100

JlaGopaTopHi poOOTH MPUHMAIOTHCS 32 KOHTPOJIBbHUMH 3alMTAHHSAMHU 10 KOXKHOI 3
poOoTH.

TeopeTnvyHa YacTWHA OIIIHIOETHCS 3a PE3yJIbTaTaMU 3/adi KOHTPOJBHOI TECTOBOL
pobotu, sixka MicTuTh 20 3amuTafb, 3 Skux 17 — mpocti Tectu (1 mpaBuIbHA BIAMOBIE), 3
3ajaul.

6.3. Kpurepii ouiHI0OBaHHA MiACYMKOBOI po00oTH

17 TecTOoBHX 3aBJAaHb 3 YOTHpPMA BapiaHTaMH BIAMOBiIeH, 1 mpaBuIIbHA BIATIOBIAHL
oliHEeThC Yy 3 Oaam (pazom 51 6an). OnuryBaHHsS 3a TECTOM MPOBOJUTHCSA 3
BUKOpHUCTaHHAM TexHousorii Microsoft Forms Office 365.

3amadi HaBOIATHCS Takoxk y cuctemi Microsoft Forms Office 365. Bupimena Ha
narnepi 3amada ckaHyeThes (ororpadyeTbes) Ta BIACHIAETHCS HA €IEKTPOHHY TOIITY
BUKJIa/Iaya BIIPOJIOBXK Yacy, BiIBEJICHOTO Ha 3/1a4y TEOPETUYHOI YacTuHU. HecBoeyacHO
BHCJIaHA BIAMOBI/Ib BPaXOBYETHCS TAKOIO, 1110 HE 37aHAa.

[IpaBUIBEHO BHpillieHAa 3a/a4a OIIHIOETHCS B 5 0alliB, MPUUOMY:

— 5 0aJjiB — BIANOBIIHICTb €TAJIOHY, 3 OJIMHULISIMUA BUMIPY;

— 4 6aqm — BIANOBIAHICTh €TAJIOHY, 0€3 OJUHUIL BUMipy a0b0 MOMUJIKAMHU B
pO3paxyHKax;

— 3 0aau — He3HAYHI TOMUWIIKH Yy popMyIiax, 6e3 OJUHUIL BUMIDY;

— 2 0aJM — IPUCYTHI CYTT€EBI MOMUJIKU y PIllICHH;

— 1 0ax — HaBeaeH1 (opMyIH MOBHICTIO HE BIAMOBIAAIOTH €TAJIOHY;

— 0 0axiB — pilIcHHS HE HABEJICHE.

6.4. Kpurepii ouiHIOBaHHS NPAKTUYHOI PO0OTH

3 KOXHOI IPAaKTUYHOI poOOTH 3700yBau BUIIOI OCBITU OTPUMYE 3 3alUTaHHS 3
Mepesiiky KOHTPOJIbHUX 3amuTaHb. KITbKICTh BIPHUX BIAMOBiCH BU3HAYAIOTHh KUTBKICTH
OTpUMaHUX OaiB.

7. HoaiTuka Kypcy
7.1. lloaniTnka MoA0 akageMivHol 10OpOYEeCHOCTI
AkazieMiuHa JTOOPOYECHICTh 37100yBadiB BHINOI OCBITH € Ba)KJIIMBOIO YMOBOIO JUISI
OMaHYBaHHS pe3yJbTaTaMU HAaBYaHHS 3a JUCIMIUIIHOK 1 OTPUMaHHS 3aJI0BIILHOT OIIIHKU
3 MOTOYHOTO Ta MIJCYMKOBOTO KOHTPOMIB. AKaaeMiuHa JOOpOYECHICTH 0a3yeThCs Ha
3aCy/DKCHHI MpPAaKTHK CHHCYBaHHS (BUKOHAaHHS TNHCBMOBUX pOOIT 13 3alyd4eHHSIM
30BHIIIHIX JoKepen iH(popMalii, KpiM JO03BOJCHHMX JUIsI BHUKOPHCTaHHS), IUIariaTy
(BiZTBOpPEHHS OIMYOJIIKOBAaHMX TEKCTIB IHIIMX AaBTOPIB 0€3 3a3HAYeHHS aBTOPCTBA),
dabpukaiii (BUramyBaHHsS NaHMX YW (PAKTIB, 10 BUKOPUCTOBYIOTHCS B OCBITHBOMY
nporieci). [TomiTrka mom0 akageMidHol TO0OPOYECHOCTI PErNIAMEHTYEThCS TOJIOKCHHIM
"IlonoxeHHss mpo cucTteMy 3anoOiraHHs Ta BHSIBJICHHs IUiariaty y HarioHanbHOMY
TeXHIYHOMY yHiBepcuTeTi "JIHinmpoBchbka momitexuika" http://surl.li/alvis.
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Y pa3i mopymeHHs 3q00yBadeM BWINOI OCBITH aKaJeMidyHOI JTOOpPOYECHOCTI
(cucyBanHs, TariaT, ¢adpukaiis), podoTa OIIHIOETHCS HE3aJOBUIBHO Ta Mae OyTH
BUKOHaHa MOBTOPHO. [Ipy 1iboMy BHIKJIaJad 3aJdIIaEe 3a COOOI0 MPABO 3MIHUTH TEMY
3aBJaHHS.

7.2.KomyHikauniiiHa moJiituka

3100yBayl BULIO1 OCBITH MOBUHHI MaTH AKTUBOBAaHY YHIBEPCUTETCHKY MOLITY.

VYci nMChbMOBI 3allUTaHHS J0 BUKJIAJayiB CTOCOBHO KYpCY MarOTh HAJCHJIATHCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IOIITY.

7.3. loJiTKa 010 MepPeCcKIATAHHS

PoGotn, sKi 3mar0TbCs 13 MOPYIICHHSM TEPMiHIB 0O€3 TMOBAKHUX MPUYUH
OITIHIOIOTHCS Ha HIDKUYY OINIHKY. IlepecknamanHs BimOyBaeThCs 13 AO3BONIY JIEKaHATYy 3a
HAsIBHOCTI MOBAKHUX MPUYUH (HATPUKIIAL, JTIKAPHIHUN).

7.4 IlosliTMKA 1010 OCKAPKEHHA OLIHIOBAHHA
Skiio 3100yBad BHINOI OCBITH HE 3TOJIEH 3 OI[IHIOBAHHSIM MOTO 3HAaHb BIH MOXE
OMPOTECTYBATHU BUCTABIICHY BUKJIa/lau€M OI[IHKY Y BCTAHOBIICHOMY TOPSIZIKY.

7.5. BinBinyBaHHs 3aHATH

Jns  3700yBauiB  BHINOI  OCBITU JACHHOI (QOpMHM BIABIAyBaHHA 3aHAITh €
000B’s13k0BUM. [loBaXKHUMH TpUYMHAMHU JIS HESBKH Ha 3aHATTSA € XBOpoOa, ydacTh B
YHIBEPCUTETCHKUX 3aX0JaX, aKkaJeMidHa MOOUIBbHICTh, SKI HEOOXIJHO ITiATBEPKYyBaTH
nokyMeHTaMu. [Ipo BiJICYTHICTh Ha 3aHSTTI Ta MPUYMHU BIJICYTHOCTI 3100yBay BUILOI
OCBITH Ma€ MOB1IOMUTH BUKJIaga4a a00 ocoOucTo, abo yepe3 CTapocTy.

3a 00’€KTUBHUX MPUYHH (HAMPUKIIAJT, MDKHAPOJHA MOOUIBHICTh) HABYAHHS MOXKE
BiI0YBaTHCh B OH-JIaliH (DOPMI 3a IMMOTO/KEHHSIM 3 KEPIBHUKOM KYPCY.

7.6. bonycu

HampukiHili BUBYEHHS Kypcy Ta Mepejl MoYaTKoM cecii 3700yBada BHINOI OCBITH
Oy/e 3ampornoOHOBaHO aHOHIMHO 3alOBHUTH eleKTpoHHI aHkeTH (Microsoft Forms Office
365), sxi Oyzae po3icilaHO Ha Ballll YHIBEPCUTETCHKI MOIITOBI CKPUHBKU. 3alOBHEHHS
aHKET € BaKJIMBOIO CKJIAJJOBOIO BAIlIOi HABUAJbHOI aKTUBHOCTI, IO JI03BOJIUTH OLIIHUTHU
JEBICTh 3aCTOCOBAHMX METOJIB BUKIAJAHHSA Ta BpaxyBaTH Ballll MPOMO3HIIi CTOCOBHO
MOKpAILIEHHs 3MICTY HaBUYajibHOI TUCUUILIIHU «OCHOBU BITPOEHEPTETUKN». 3a y4acTb y
aHKETYBaHHI 3700yBay BUILOI OCBITH OTpUMYE 4 GaIu.

8 PexomenoBani xxepesa ingopmaiii
Bbasosi

1. Mexanika rpyHriB. OcHoBu Ta ¢yHnamentu. I[linpyanuk / B.b. IllBems,
LIIL. boiiko, }O.JI. Bunnnuko, M.JI. 3onenko, O.O. Ilerpakos, B.I'. llanosan, C.B.
bima. — JIn.: «IToporny», 2012. — 196 c.

2. Kymep I.M. ®i3uka HadToBOrO 1 razoBoro miacra: miapyunuk / .M. Kymnep,
A.B. Yrpunoscekuii. — IBano-®pankiscek: IDHTYHI', 2018. — 448 c.

3. bypiaHs cBepamoBuH: HaBu. mocid. / €.A. Koposska, B.JI. XomeHko,
1O.JI. BuanukoB, M.O. Xapuenko, B.O. PacuBeraeB ; M-Bo OCBITH 1 HayKu YKpaiHH,
Har. texs. yH-T «/lHimpoBchKa nmomitexHikay. — Juinpo: HTY «AlIl», 2021. - 292 c.



4. M.JL 3omnenko, B.I. KoBanenko, A.B. Sxosnes, O.0. [lerpakos, B.b. IllBenp,
O.B. lIkona, C.B. bina, 10.JI. BunnukoB. ImkeHepHa reosoris. MexaHika IpyHTIB,
ocHoBHU Ta ¢pyHnameHnTu. [Tonrasa. 2004. — 560 c.

JlonmomiskHa

1. 'eonoropo3BinyBanbHa copaBa 1 TexHika Oe3meku: HaB4. [locibnmk / TLII
Bupsincekuit, FO.JI. Ky3in, B.JI. Xomenko. — JI.: HamionaibHM# ripHAY1A YHIBEPCUTET,
2010. - 368 c.

2. loBimuuk 3 HadTorazoBoi crpasu / 3a 3ar. pea. B.C. boiika, P.M. Konapara,
P.C. Apemiiiuyka. — K.: JIsBiB. 1996 . — 620 c.
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K.JIL. Jlapina. — K.: JIuGiap, 1996.
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