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BCTYII

Metoto mpoBeneHHs (axoBOr0 BCTYIMHOTO BHIPOOYBAaHHS € TepeBipka
piBHS MIiATOTOBKHU Oa)kalouWX HaBUATHCS 3a TPETIM (OCBITHHO-HAYKOBHUM) PiB-
HEM BHIIOi OCBITH Ha 3700YTTS CTYIICHs JoKTopa (piocodii 3a creriaabHICTIO 3
cnemianpHicTIO G11 «MamuHoOyayBaHHs (3a Cremiamri3aiisiMy)y», Creriaizaris
G11.03 «TexHonOTiYHI MAIIMHY Ta 00JIATHAHHS.

1 HEPEJIIK JUCIUIIJIIH,
IO BUHOCATBHCSA HA ®PAXOBE BCTYIIHE BUIITPOBYBAHHA

1. «locniskeHHS )KUTTEBOTO HUKITY TIPHUYUX MAIINH.
2. «/Ilunamika rippu4ux Ta 30aradyBaJbHUX MAIIUH.
3. «MopentoBaHHS 1 ONTHUMI3AIlS MPOIECIB y Taly3eBOMY MAaIIUHOOYIY-
BaHHI».
4. «HaniHiCTh TIpHUYUX, TPAHCIIOPTHUX Ta 30arayyBajbHUX MAIIUHY.
. «OCcHOBY HAYKOBHUX AOCIIIKCHBY.
. «HoB1 TexHI4H1 pilIEHHS TIPHUYUX MAIIUH .
«ITpoexTyBaHHs 30aradyBaIbHUX MAIIHH.
«3acobu mMexaHi3alii TOTOKOBUX TEXHOJOT1H BUAOOYTKY PYIIH».

0 J O\ n

2 HOPAAOK NPOBEJAEHHSA
PAXOBOI'O BCTYIIHOI'O BUITPOBYBAHHA

daxoBe BUMIPOOYBaHHS MPOBOJUTHCS B MUCHMOBIN (OpMI y BUTIISAI TECTIB Y
BIJIMOBITHOCTI 3 HOpMaMHM YMHHOTO 3aKOHOJIaBCTBa, 30kpema 3 [IpaBunamu npu-
romy 1o KpuBopizbkoro HarioHanbHOTO yHiBepcuTeTy y 2026 porti Ta I[lomoxen-
HSIM TIPO OpTraHi3alliio MpuioMy Ha HaBYaHHS 10 KpHBOPI3BKOTO HalliOHAJIBLHOTO
YHIBEPCUTETY 3a CTYINEHEM «JIOKTOp ¢inocodii». bimetn 1o BunpoOyBaHb BKIIO-
4yaioTh 45 TECTOBUX 3aBJaHb TPHOX PIBHIB CKJIagHOCTI. Ha BUKOHAHHS BCTYIHOI
po0OOTH BIABOAUTHCA 2 acTpoHOMI4HI Touuu (120 XBUIINH).

3 HEPEJIIK TEM TA IMTAHb 3 JMCLUIIJIIH,
IO BUHOCATBHCA HA ®PAXOBE BCTYITHE BUITPOBYBAHHSA

3.1 «locaigzKeHHA JKUTTEBOTO HMKJAY FIPHUYMX MAIIHH)
[IpoexkTyBaHHSI Ta BUMOTH JI0 MEXaHI30BaHWX KOMIUICKCIB TIPHHYOTO BUPOO-
HUIITBA.
OcCHOBHI eTanu CTBOPEHHS TIPHUYOI TEXHIKU 1 BUJIA MTPOSKTHUX POOIT.



[IpoayKTUBHICTh KOMIUJIEKCIB 1 arperaTiB. EKOHOMIYHI OCHOBH KOHCTPYIOBaH-
HSI.

KomrmiekcHa MexaHi3zallisl MpoIeciB IMi3eMHOI po3poOKH PYAHUX POJOBHIIL.
3aranpHl TPUHIMIKA TEXHOJOTII 1 TEXHIKU MPHU MiA3EMHOMY BUIOOYTKY 3a13HUX
pyna.

TexniuHe 00CITyroByBaHHS TPHUYMX MAIIUH.

3anexHICTh MapaMeTpiB TEXHIYHOTO CTaHy 1 MPane3JaTHOCTI TIPHUYUX MAalluH
BiJl YMOB €KCIUTyaTallii i KOHCTPYKTUBHUX, BUPOOHUYO-TEXHOJOTTYHUX Ta €KCILTY-
aTaiifHuX (aKkTopiB.

JliarHOCTHKA TIPHUYMX MAIIWH 1 3MaIlyBaHHS TIPHUYMX MAIIIVH.

JleMOHTax TipHUYMX MAIIUH.

3.2 «/IluHaMika ripguumux Ta 30aradyyBajJbHUX MAaIIUH»

[Npanya MamuHa IK 00’ €KT TOCIIKSHHS TUHAMIYHHUX IIPOIICCIB

Ocob6nuBoCTI peecTpalnii 1 aHaldi3y BUMAJKOBUX JMHAMIYHUX HaBaHTa-
KCHb TIPHUYHUX MAIIWH.

['ipHUYOTEXHIYH] YMOBU €KCILTyaTalli 1 AMHaM14H1 HABaHTa)XEHHS T1pHU-
YUX MAaIlvH.

JluHaMiuH1 HaBaHTaXEHHS 1 eKCIUIyaTalliiiHa HaJIiiHICTh PoOOTH 00Jaa-
HaHHS T1PHUYOI MaIIUHM.

CxiafaHHs MpUBEIEHOT EKBIBAJIEHTHOI MOJIeN1 TIPHUYOT MAIlIUHU.

Po3paxyHok Ta imeHTU]IKAIliS CIEKTPIB KOJUBAHb TPHUYOI MAIIMHU Ha
NpUKIJIAJl Kap €PHOTO €KCKaBaTopa.

Bulip paunioHanbHUX mapamMeTpiB MiABICKH poOOYOT0 yCTaTKyBaHHS €KC-
KaBaTopa

TeopeTnyHi Ta NpakTUYHI OCHOBH 3HHM)XEHHS BiOpalii aMopTU3aTOpamMu
CEJICKTUBHOTO JeMIIyBaHHS BIaCHUX KOJUBAHb.

Po3po6ka 1 excrutyaTtalisi CuCTeM, 3HUKEHHSI JUHAMIYHUX HAaBAHTAXXEHb
yCTAaTKyBaHHsSI TIPHUYMX MAaIlWH Ha MPUKJIAl Kap €PHUX eKCKaBaTOpiB/

3.3 «MoaeawBaHHs i onTUMi3amisn mpouecis
y rajy3eBomMy MAamIMHOOYAyBaHHI»

Busnauenns moneni. Knacudikarmis moneneii. Metoaum MoJentOBaHHS.
Knacudikaris MeTo1iB MOJCTIOBAaHHS.

Busnauennss MmateMaTu4HOi Mojeni. 3MicTOBHAa Mojaeiab. Bumoru go ma-
TEMaTUYHUX Mojene. Tunu mareMmaTnaHux Mojaeinei. IlocnimoBHICTh MOOY-
JIOBU MaT€MaTU4YHOT MOJIEJII.

OcHOBHI TOHATTS TJIAHYBaHHS €KCIIEpUMEHTIB. Perpeciiinuii anami3z B
MathCAD. Kopensuitauii ananiz B8 MathCAD. Mertoa HaliMeHIINX KBajapa-
TiB.

OCHOBHI MOHSATTS Ta MOYATKOBI YMOBH CKJaJaHHS AU(EpeHUINHUX piB-
HsHb. Onuc cimeiicTBa kpuBux. HamamTyBanHs BigoMoro AudepeHLiIHHOTO
PIBHSHHS M1 YMOBHM 3aaayi. Po3B’s13aHHs AudepeHiiHUX PIBHAHb METOJO0M
KIHIIEBUX PI3HUILb.

['padu ta cmocobu ix 3aBmanHs. OcHOBHI Bu3HaueHHs. [IpencraBieHHs



rpadiB uepe3 matpuii. Jlepena. [lomrocHi rpadu. JIBonostocHi rpadu. [Ipuk-
Jaay JABOMOJIOCHUX TrpadiB. MexaHIuHI MOCTyMmajdbHI CUCTEeMH. MexaHidHi
oOepTanbHl cucteMu. [THeBMaTu4H1 (TiapaBiaiyHi) CUCTEeMH. baraTomomatocHi
koMrnoHeHTH. [lonrocHuit rpad OGaratomnontocHuka. JudepenmnianbHuil peay-
kTop. ['igpoMexaHiuH1 6araTomoJIOCHUMHU.

OCHOBHI BU3HAUCHHS 1 IMOHATTS IPH IMOCTAHOBII 3aBIaHHS ONTHMI3aIlii.
Bunu ontumizanii. Knacudikaiis MeToMiB ONTHUMI3aIlii.

3aBaaHHs OJHOBUMIpHOI omTuMmizaiii. ExcTtpemyMm omHOBUMIpHOT (PyHK-
ii, mo audepeHmiroeTscss. MeToa 30J0TOTO Mepepizy. MeToa MOBHOTO Te-
pebopy.

3aBnaHHs OaraToBuMipHOi onTumizamii. Exctpemym ¢yHkIii 6aratbox
3MiHHUX, Mo audepeHmiroerbea. [lomyk ekctpemymy ¢yHKIIT 3a A0MOMO-
roto MathCAD. MeTon nokoopauHatHOro cnycka. CiMILIEKC-METO/I.

Busnauenns ymoBHOI ontuMizamii. Matrematuyne nporpamyBanHs. JIiHi-
He mporpaMyBaHHs. 3ajayda JIHIHHOTO IporpaMmyBaHHs MPo pecypcu. 3ana-
4a JIIHIMHOTO porpamMyBaHHs PO po3KporoBaHHsA. HemiHiiiHe mporpaMmyBaH -
HA.

Busnauenus Oarakputepiiinoi ontumizaiii. [locTaHoBlIeHHS 3aBAaHHA
OaraTokputepiiiHoi onTuMizaiii. OntumansHicTh 3a [lapeTo. Metoa nomry-
Ky KOMIIPOMICHOTO PillICHHSI HA OCHOB1 3BaXEHOTO CepeaHbOAPUPMETUYUHO-
ro. Mero 6araTokpuTepiiHOT onTHUMI3allii A HESIBHO3AJaHUX (PYHKIIIM.

OcToB MiHIMalbHOI Baru. 3ajadya MpO HAWKOPOTIIMH MIISX Ha rpadi.
HaiikopoTtmmii nuisix Ha opieHToBaHOMY rpadi. IloHATTS mpo Mepexkese
TJIaHyBaHHS.

OCHOBHI TOHATTA MapaMeTpUYHOI onTumizanii KoHcTpykiii. [locmigos-
HICTh TTapaMeTPUYHOI onTuMizanii KoHCTpyKiii. Tomosoriyna ontuMisaiis.
[TocnimoBHiCcTh TOMOJIOTIYHOT onTuMizamii. [ToMUIKM pU TOMOJOTIYHIN OT-
TAMI13aIil.

3.4 «HaniiiHicTh TipHUYHUX, TPAHCIOPTHHUX TA 30arayyBajJbHUX MAIIHH

OcHOBHI TepMiHHM Ta BU3HAauYeHHs Teopii HagiiHoCTI. [IparnesnarHicTs, Hamii-
HICTh, 0€3B1IMOBHICTb, JOBIOBIYHICTh, PEMOHTONPHUAATHICT Ta 30€PEIKEHICTh TE-
XHIYHUX 00’€KkTiB. BiMoBa sIK OfHE 3 HAMBAXXIUBIIIMX MOHSATH TEOPii HAAIIHOCTI.
OCHOBHI ITOKa3HUKHU HAAIMHOCTI

OcHOBHI NOHATTA Teopii MoBipHOCTI. Knacudikamis nomii. Teopemu ckia-
JaHHSI Ta MHOXXEHHS MOBipHOCTEH. Teopema moBHOT WMOBiIpHOCTI. Po3nonineHHs
Ta YUCENIbHI XapaKTePUCTUKN BHUITAIKOBUX BEJTUMYHUH.

Kiacudikartis BigMoB ripaudoro oonagHanHs. OCHOBHI NPUYMHM 1 HACIIJIKU
BiJIMOB TIpHMYOTO Ta TipHHYO30aradyBasbHOTO oOnagHaHHsA. DizwyHa mpupoja
BIJIMOB €JICMEHTIB TipHHYMX MamuH. OCHOBHI BHJIM Ta OCOOJMBOCTI HABAHTAXKCHD
ripapudyoro obnamHaHHs. [IpuumHM, HACHIAKKA Ta PI3HOBUAM 3HOIICHHS JeTajiei
maruH. [nsxu 60poThOU 31 3HOMIECHHSIM.

Criocobu 1 ¢hopMu OTpUMaHHS CTATUCTUYHOT 1H(pOpMaIii mpo poOoTy 0bna-
HaHHS B yMOBaX MOro ekcruryaraiii. Bumoru mo sxocti 1iel indopmarii. Buzna-



YEHHS MIHIMAJbHOT'O 00CATY CTaTUCTUYHHMX JaHuX. OIlIHKa pe3yJibTaTiB CIOCTE-
pexenb. OOpoOKa CTATUCTUYHUX JTAHUX.

[ToTik BiIMOB Ta Moro xapakTepucTuku. [lapamerp moToky BigMoB. Biactu-
BOCTI HAaWIMpPOCTIIIOrO MOTOKY BiMOB. CTpYyKTYypH1 (popmMynu HamiiHOCTI 3aco0iB
MeXaHi3allii TipHUYUX PoOiIT.

CTpyKTypHi cTaHU MeXaHIYHOro obnagHaHHg. DyHKIIOHYBaHHS 3ac00iB Me-
XaHi3alli sIK BUMaJIKOBE YepPTryBaHHS iX PI3HUX CTPYKTYPHHUX CTaHiB. POpMYyBaHHS
MOTOKIB B1IMOB 00JIaTHAHHS MPH TTOCIIIIOBHOMY Ta MapajiebHOMY 3’ €THaHHI HOTO
esleMeHTIB. Pi3HOBU M 3B A3KIB 3ac001B MexaHi3ari.

PesepByBaHHS K croCiO MiABHUILEHHS Mpale3gaTHOCTI MEXaHIYHOTro o0aj-
HaHHsA. HaBaHTaxXyBaJbHE, YaCOBE Ta CTPYKTypHE pe3epByBaHHsA. KpaTHICTE pese-
pBy. CriocoOu pe3epByBaHHS.

Ontumizarisi piBHS HaAIMHOCTI CTBOproBaHO1 TexHikH. [lInsaxu migBUIIeHHS
HAJIWHOCTI TIPHUYOI TEXHIKM Ha cTajii nmpoekTyBaHHs. OCHOBHI 3ac00M Ta pario-
HaJIbH1 MEX1 NIJIBUIIEHHS JOBrOBIYHOCTI AeTaieid MamuH. CnocoOu miABUILEHHS
HaIHHOCTI MEXaHIYHOI'0 00JIafHAHHs Ha cTadll HOro BUTOTOBJIEHHS.

YMOBH 1 peXuMU poOOTH MEXaHIYHOro 00JiaqHaHHs. Etanu 3HOIEHHS neTa-
Jiel MaIlvH mija Jyac excrutyaTaitii. OCHOBHI pallioHaJbH1 IUISIXU ITABUIIIEHHS Ha-
JTIMHOCTI y mpoueci ekcruryaTtanii. [InanoBo-nonepeaxyBaibHa CUCTEMA TEXHIYHO-
ro 00CIyroByBaHHS Ta PEMOHTY TpHUYOro o0iajaHaHHsI. Buam texHiyHoro oociy-
TOBYBaHHS Ta METOAU PeMOHTY. OCHOBHI NPUHLIMIK KEPYBaHHS HAJIAHICTIO Tip-
HUYOTO 00JIaIHAHHS Ha CTaJlii HOro eKCIUTyaTallii.

OCHOBHI pI3HOBU/IU YIIKOKEHb TIPHUYOr0 O0JagHaHHA. 3aXO0U IiJIBUIICH-
Hs PIBHSA HaAlHOCTI OypoBOro 1 BHHMaJbHO-HABAaHTAXyBAJIbHOTO OOJIaTHAHHA,
TpyOO- 1 MyJBIONPOBOIIB, IO MPAIIOITh B YMOBaX KOHTaKTy 3 aOpa3uBHOIO Tip-
HUYO0I0 Macoro. [[iABUIIIEHHS] JOBrOBIYHOCTI €JIEKTPOBO3HOTO Ta KOHBEEPHOT'O Tpa-
HCIIOPTY. 3aX0/I1 MiABUILIEHHS HAIHHOCTI ApOOAPOK 1 MIUHIB PI3HUX THUIIIB.

3.5 «OcHOBHM HAYKOBHX JA0CJiTKEHb)

[TonsTiitHU# amapat HaykH, piBHI Ta GOpPMHU HAYKOBOTO Mi3HaHHS. Buan
Kinacudikaiiii HayK.

MeTonom0riss HAyKOBOTO JOoCHAiAXeHHS. CUCTEeMHUN MiaXia SK Hamps-
MOK METOJ0JIOT1i HAayKOBOTO Mi3HAaHHS. MeToau HayKOBOTO JOCHIIKEHHS.
3aranpHo (uiocodchki MeTOIM. 3araJibHOHAYKOBI METOJMU JOCIIJ>KEHHS.
MeToau eMnipuuyHOro AOCIHIJUKEHHS. MeToau TEOpETUYHOTO OCHIIKEHHS.
3arajpHO-JOT14HI METOAHU. [CTOpUYHUI Ta JNOTIYHUN METOAM HAayKOBOIO Ii-
3HaHHSI. MeToanKa HayKOBOTO JOCIIIKSHHSI.

[linroTOoBKa Ta BUKOHAHHS HAYKOBUX HOCHIIKeHb. CTpyKTypa Ta eTamnu
BUKOHAHHS HAYKOBOTO JTOCIII)KEHHS.

3arajgbHa XapakTepUCTHUKA MaricTepchbkoi poOoTu. Bu3HadueHHS OCHOB-
HUX CKJIAJJOBUX MaricTepchbkoi podoTtu. HaykoBa HoBu3Ha. [IpakTuune 3Ha-
YeHHS OJIEpKaHUX pe3yibTariB. Ampobalisa pe3yiabTatiB podoTu. BucHOBKH
Ta pexomenpaaiii. KepyBanHs yacoM mpu BHKOHAaHHI JOCIIIXEHb 32 TEMOIO
MaricTepcbkoi poOoTH.



Haii61np momupeHi BUAM HAYKOBUX BUJAaHb JJIsl myOJikaIii pe3ynabTa-
TiB HayKoBUX nociimxkeHb. ¥YJIK — yHiBepcanbHa JnecsaTKoBa Kiacu@ikalris.
BuBuenns nepmopkepen sk GpopMa HaykoBoi podoTu. Metoau nobdopy dak-
TUYHUX MaTepialiB 1 oryisaay. Po6ora Hag ctaTTsaMu Ta gomoBiasiMu. Bumoru
0 YCHOTO BUKJaay, mpe3eHTalii. [loHATTS akaaeMiuHOi JOOpPOUYECHOCTI.
OcCHOBHI BUJM MOPYIICHb aKaAEMIYHOT JOOPOUESCHOCTI.

3.6 «HoBi TexHiuHi pilmeHHs FTipHUYUX MAIIHH»

Bctyn. OcHOBHI MOHSTTS Ta MOCTYJIATH TEOPii PO3B’sI3aHHSI BUHAXITHU-
upkux 3apaanb (TBP3). Tunu incrpymentiB TPB3. Ilpotupiuyus Bumor Ta
OPOTUPIYYS BIACTUBOCTEH.

[IpuitoMmu po3B’s3aHHS TeXHIYHUX MpoTupid. Cnucok 40 OCHOBHHUX
NpUHOMIB PO3B’si3aHHS TeXHIYHUX TpoTupid. Cnucok 10 mogaTkoBUX HpH-
HOMIB pO3B’s3aHHS TEXHIYHUX MpoTUpid. Tabnuis 3acTocyBaHHS MPUHOMIB
pPO3B’A3aHHS TEXHIYHUX MPOTHUPIY. 3arajJbHOCUCTEMHI MPUUOMH BUPIIMICHHS
npotupid BUMOT. [IpuHIIUNK pO3B’si3aHHS MPOTUPIY BIACTUBOCTEH.

3aKOH MOBHOTH YAaCTHUH CHUCTEMHU. 3aKOH «EHEPTreTUYHOI MPOBITHOCTI»
CUCTEMHU. 3aKOH Y3TOJ)KEHHS PUTMIKM YaCTUH CUCTEMHU. 3aKOH 30UIbIICHHS
CTYNEHs 17€aJIbHOCTI CUCTEMH. 3aKOH HEpPIBHOMIPHOCTI PO3BUTKY YacCTHUH
CHCTEeMH. 3aKOH IepeX0/1y B HaJCHCTeMYy. 3aKOH JUHaMi3aIlli TeXHIYHUX CH-
CTEeM. 3aKOH Mepexo]ly 3 MaKpOpiBHS Ha MIKPOpPIBEHb. 3aKOH 301JbIICHHS
CTYNEHSI BENOJbHOCTI.

[lepexin B HajacCiCTEMY 1 10 mijcucTeM (Ha MiKpopiBeHb). JIiHi1i KoJek-
TUBHO—IHJAMUBIAYyaJIbHOTO BUKOPUCTAaHHS cucTeM. JIiHisS BBEIECHHS €JI€MEHTIB
(peuoBuH). JIiHis BBEJEHHS 1 pO3BUTKY MOJIB B3aemoii. JIiHig ApoOIeHHS 1
nuHamizamii. JIiHi1 y3roJkKeHHSI—HEY3TO/KEHOCTI 1 cTpyktypu3aiii. JliHis
PO3BUTKY CHCTEM 3a JIOTIOMOTO0I0 S-MOAI0HUX KPUBHUX.

[To6ynoBa aeper eBouolii. bazose 1 koHkpeTHe [epeBa eponromii. Bu-
MOTH 110 KJIacu(iKaliiHOI CTPYKTYypu. BUKOpUCTaHHS IepeB €BOIOII].

dinoreHes Ta OHTOT€HE3 Y CUCTEMHOMY OIEepaTopi.

Monens ¢yukmii. Bunu ananizy. AHamni3 QyHKIIH €JIEMEHTIB CUCTEMH.
Anroput™m ¢popmMyBaHHS QYHKI[II €I€MEHTIB cucTeMu. TeopeMu QPyHKIIIOHA-
JBHOTO aHaizy.

VYHiBepcalibHa CHUCTEMa CTAaHIApTIB pPO3B’s3aHHS BUHAXIJIHUIIbBKUX 3a-
BaaHb. Bu3nauenns cranpapry. Crangapt Ne 1. Crangapt Ne 2. Ctanmapt Ne
3. Crangapt Ne 4. Cranaapt Ne 5. Crangapt Ne 6. Cranpapt Ne 7. Crangapt
Ne 8. Cranmapt Ne 9. Cranmapt Ne 10. [Tomyk i BUkopuctanas inpopmaiiii B
TPB3.

OcHOBHI BU3HAYEHHS Ta MpaBuiia pOOOTH 3 €JICTOJISIMHU.

ANTOpUTM pO3B’A3aHHS BUHAXIIHUIBKUX 3aBAaHb. KoHdmikTyoul ene-
MeHTH. OmnepaTUBHUN 4Yac, onepaTuBHa 30Ha. CUCTEMHI pecypcu, marepia-
JBbHO-TIOJILOBI PECYPCH.

[Icuxonoriuna iHepiis. Meton cnpo6 Ta momuiok. Knacudikarnii MeTo-
JiB PO3BUTKY TBOpUOi ysiBU. Mo3koBuil mrtypm. Cunektuka. Meton ¢oka-



apHUX 00’ekTiB. MeTtoa «CHiXHOTO KOMa». Meton «30m0T1oi pubku». One-
patop PBC. Meton uucnoBoi oci. Onepatop PBC (po3mip, 4ac, BapTiCcTh).
MeTo1 MaJeHbKUX YOJIOBIUKIB.

KinbkicHI Ta sSIKICHI METOJW MPOTHO3YBaHHA. [IporHo3yBaHHs Ha OCHOBI
MeToAy A03BoNy «By3moBux» mpotupiu». [IpoTupivuds Ta igeanbHICTH 5K
METOIH TpOTrHO3yBaHHS. [IpoTHO3yBaHHS COIIadbHO-TEXHIYHUX 1 COIliaJib-
HuX cucteM. [IporHo3yBaHHs ri00albHUX CUCTeM. ETanu mporHo3yBaHHS Ha
OCHOB1 103BONy «By3noBux» mpotupiu»y. MeToa cucteMHOro 6aratopiBHe-
BOTO MIPOTHO3YBAaHHS.

3.7 «IIpoekTyBaHHs 30arauyyBajibHUX MaIIUH

[linroToB4i, OCHOBHI Ta JAOMOMIXXHI TEXHOJIOTIYHI MpoIllecH 30aradyeHHs pyI.
Bumoru 5o ripaudo36aradyBajibHOi TexHIKU. OCHOBHI eTanu po3poOKHU HOBOI Te-
xHikd. HaykoBo-mocaigHUIIbKI poOOTH SIK CKJIaJ0Ba YaCTHHA MPOLIECY MPOEKTY-
BaHHs. 3a0€3MeUeHHS IKOCTI 00’ €KTY NMpPOeKTyBaHHA. [loka3HUKN TIpU3HAYEHHS Ta
HaJIHHOCTI TexHikU. [IporHO3yBaHHsS mMapaMeTpiB TipHUYO30aradyBajJbHUX Ma-
mH. Ctafii po3poOKu KOHCTPYKTOPCHKOI TokyMeHTallli. [linrotoBka, opranizaiis
Ta OCBOEHHS CEpiiHOr0 BUPOOHUIITBAa MaIIMH. [Tops0Kk po3poOKU IPOEKTy.

Metoau cTBOpeHHs MOXiAHUX MalvH Ha 0a3i yHidikalii. CriocoOu paiioHa-
JBHOTO CKOPOYEHHS HOMEHKJIATYpH 00 ’€KTiB BUpOOHMITBA. IIInsxu 3HUMKEHHS
MacHl Ta METAJIOEMHOCTI MaliuH. MeToau MiABUIIEHHS MIIIHOCTI, >KOPCTKOCTI Ta
HAJ1MHOCTI KOHCTPYKLIM TPHUYOI TEXHIKH.

KoHcTpykuiiiHi mMaTepiajid TIpHUYOro Ta TCipHUY030arauyBajlbHOrO o0naj-
HaHHA. OCHOBHI NPUHUHUIIKA PallOHAIBHOIO KOHCTPYIOBAHHS TIPHUYOI TEXHIKH.
MeTonu KOHCTPYIOBaHHS JeTalied, 0 MPaIlOI0Th MiJ] JAi€l0 HaBaHTakeHb. BuOip
paIioHAIbHUX KOHCTPYKTUBHUX (HOPM JeTayieil Ta MOPSAKY iXHhOTO KOMIIOHYBaH-
HSl.

PexxuMu HaBaHTa)KEHHS TIPHUYMX Ta TIpHUYO30aradyBajlbHUX MamiuH. Pos-
paxyHKH KOHCTPYKIIIM Ha MIIHICTh Ta JKOPCTKICTh. Po3paxyHku neraneit Ta By3IiB,
10 MPAITIOIOTh MM/l BIUIMBOM 3MIHHUX Y Yaci HaBaHTaXeHb. Po3paxyHoOK nmeranew,
110 MPAIOIOTh Y PeKUMI aOpa3uBHOTO 3HOIICHHS.

TeopeTrnyHi Ta MpakTHU4HI OCOOJIUBOCTI MPOLECIB MEXAHIYHOTO MOAPIOHEHHS
MILIHOT MiHEpaJIbHOI cMpOoBUHU. CriocoOu MoapiOHEHHs, mapaMeTpu €(heKTUBHOCTI
npouecy. OCHOBU MEXaHIKM PYyWHYBaHHS TIpHUYMUX MOpiA. Po3paxyHku 1 KOHC-
TPYIOBaHHS IIOKOBUX, KOHYCHHUX, BaJIKOBHX, MOJIOTKOBHX Ta POTOPHO-OMIBHUX
npobapok. OcoOnMMBOCTI MPOEKTYBaHHA OapabaHHUX MIIMHIB. [IpoekTyBaHHS MOJ-
p1OHIOBAILHOTO 00JIaIHAHHS BIOpAIiiTHOTO THUITY.

Oco6auBOCTI TpoIIecy PO3IIICHHS MaTepiatiB 3a KPYMHICTIO Ha cUTi. OCHOB-
HI TIapaMmeTpu mpoiiecy rpoxodeHHs. Kmacudikariisi TpoxoTiB TipHHY030aradyBa-
JHHOTO BUPOOHUIITBA. BHOip BUXIHUX MapaMeTpiB Ta OCHOBHI MPUHITUIIN MPOEK-
TyBaHHS pOOOYMX OPraHiB, CUCTEM BIOPOI30JIAIT Ta MPUBOJHUX MPUCTPOIB TPOXO-
TiB BIOpAIIfHOTO THUITY.

[IpomykTy Ta pe3ynbTaTH OCHOBHUX MPOIIECIB 30aradyeHHs MiHEpPAJIbHOI CH-
poBuHU. [IpUHITMTIN TPOEKTYBaHHS MEXaHIYHOTO OOJaAHAHHS JJIS TPaBITAIIHOI,
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dbaoTamiiHoi, Mar”HiTHOI, €JIEKTPUYHOI Ta PaJIOMETPUUYHOI cemaparlii MeTaJleBUX
pyna.

Kinacudikariis Ta BaXIMBICTh 3A1MCHEHHS JOTOMIXHUX MPOIECIB 30araueHHs
MiHepaiabHOi CHpOBUHU. OCHOBHI NMPUHIUIIN MPOEKTYBAaHHS TPAHCIIOPTHOTO 00J1a-
JTHaHHS TipHUYO030aradyBajbHUX MIANPUEMCTB (CTPIUKOBUX Ta BiOpaliiiHUX KOH-
BEEPIB, KUBUIHLHUKIB). PO3paxyHKN Ta KOHCTPYIOBAHHS 00JIagHAHHS IS OKYCKY-
BaHHSI KOHIICHTPATIB.

3.8 «3aco0u MexaHi3anii NOTOKOBHMX TEeXHOJIOTiii BUZOOYTKY pyam»

[TpoexkTyBaHHS Ta KOHCTPYIOBaHHSA TEXHIKUA. PiBHI KOHCTPYKTOPCHKOI Jisb-
HOCTI. EKOHOMIYHI, cOIlianbHi, TEXHIYHI, TEXHOJIOT14HI, €KCILTyaTaIiiftHi Ta creria-
JIbHI BUMOTH JIO CTBOPIOBAHOI MPHUYOT TEXHIKH.

JIOKyMEeHTH, 1110 PErJIaMEHTYIOTh MOPSIOK MPOIeCy pO3pOOKH Ta MOCTAHOBKU
Ha BUPOOHMIITBO HOBOI TPHUYOI TEXHIKH. T€XHIYHUN PIBEHb Ta SIKICTb TPHUYHMX
MaiyH. [loka3HUKY TpU3HAYCHHS Ta HaAIMHOCTI TexHIKH. OCHOBHI cTajiii po3po0-
KM HOBOI TE€XHIKM. MeTo1 HAyKOBOTO 1HKEHEPHOTO MPOTHO3YBAHHS KOHCTPYKIIIH
MaiOyTHIX MaIlliH.

[TpolyKTUBHICTh TIPHUYUX MAIIWH, KOMIUIEKCIB Ta arperariB sIKk OCHOBHHUU
MOKa3HUK TEXHIYHOTO PiBHS MEXaH130BaHOTO OOJaJHaHHsS. TeopeThuyHa, TeXHIYHA
Ta eKCIUTyaTalliiHa NPOAYKTUBHICTb: BU3HAYEHHS, MOPIBHAJIBHUNA aHal3, METOIU
po3paxyHKy. EKOHOMIUHI acleKTH MpOIECY KOHCTPYIOBAHHSI TIPHUYOI TEXHIKH.
["osoBHI (hakTOpH, MO0 BU3HAYAIOTH €KOHOMIYHICTh MalIMHU. CTPYKTYpHUN aHaTI3
€KOHOMIYHOI0 €()eKTy, OTPUMAHOIO BiJl BUKOPUCTAHHS TEXHIKH.

3arajibH1 MPUHIIMIN TEXHOJIOT1I 1 TEXHIKU MPU MiA3EMHOMY BUIO00YTKY 3aJ113-
HUX pya. OCHOBHI €Tamny MiJ3eMHUX TIPHUYUX POOIT Ta aHaJi3 Cy4yaCHOIO PiBHS
ixHpoi Mexanizarilii. [ToTokoBa opraHizaiiis BUpOOHHUIITBA K HaKpalia ¢opma J10-
CSITHEHHSI TeXHIYHOro mporpecy. OCHOBHI O3HAKU Ta MPUHIIMITK MOTOKOBOTO Me-
Toay BUpoOHHUITBA. OCOOIUBOCTI YIPOBAHKEHHS TOTOKOBOI'O METOAY y TIPHUYO-
My BUPOOHHIITBI. HeoOXiaHICTh TIepexo1y 10 MUKIIYHO-TTIOTOKOBHUX Ta IMOTOKOBHUX
CXEM BUJO00YTKY PY/IH.

OcoOMUBOCTI TEXHOJOTIYHUX TMPOIECIB MPOXOAKUA TOPU3OHTAIBHUX ITiI3EM-
HUX BUpPOOOK. TexHika aJisi MexaHizallii npoiecy OypomniapuBHOI TPOXOAKHU BUPO-
00k. OCHOBHI O3HaKu Ta c(hepu MOKIMBOIO BUKOPUCTAHHS CyYaCHUX KOHCTPYKIIIH
CaMOXIJIHOT MPOXIAHUIBKOI TeXHIKA. OCHOBHI MPUHLMIN KOMIUIEKTYBaHHS KOM-
MJIEKCIB MPOXIIHUIILKOTO 00JaHaHHsA. Bumoru n0 camMoXiHOi TEXHIKH Ta KOM-
IJIEKCIB MEXaH130BaHOro oOJiaHaHHS Ha ii OcHOBI. [Ipuknanu cydacHoi mpoxif-
HHUIILKOT TEXHIKU.

Oco0IMBOCTI TEXHOJIOTTYHUX TPOIECIB MPOXOAKUA BUCXITHUX MII3EMHHUX Tip-
HU4YMX BUPOOOK. [lopiBHSAIBHUIN aHami3 OypomiIpUBHOTO Ta OYpOBOTO CHOCOO0IB
npoxonaku. [lepeBarn Ta oCHOBHI cxemu OypoBOTro crmocody mpoxonku. CydacHe
oOnagHaHHS JyUisi OYpiHHSA BUCXIIHMX IMJI3€MHUX BUPOOOK HA TOBHUMN IEPETHH.
[Ipoxoaka CTBOJIB MIAXT: OCHOBHI TEXHOJIOT1YHI CXEMH, TEXHIKa, 1[0 BUKOPHUCTO-
BYETBCS JJIS 1IHOTO, TIEpeBaru KOMOATHOBOTO OypOBOTO CIIOCOOY MPOXOJKH CTBO-
JB.
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CucremMu AUTBHUYHOTO Ta MariCTpajbHOTO TPAHCIOPTY PY/M MiJ Yac MiA3eM-
HOTO OYMCHOTO BUMMaHHS TipHUYOI Macu. [IOpiBHSUIBHUI aHANI3 Ta TEXHIKO-EKO-
HOMIYHA OIlIHKA ICHYIOUHX TEXHOJIOTIYHUX CXEM JUIBHUYHOTO TPAHCIOPTY PYIH.
HeoOxigHicTh epexoay A0 MOTOKOBHX CXEM TPAHCHOPTY PYAH 3 BUKOPUCTAHHSIM
Oe3ynmMHHMX 3ac001B BIOpAIIfHOTO BUMYCKY Ta KOHBEEPHOI TIOCTaBKU TPHUYOT Ma-
CH y MEXax OYUCHOT0 0JI0Ky. BumMoru, 1o cTaBisITh 10 Takoi TexHiku. BiOparriifai
KUBUJIBHUKHU: OCHOBHI THUIH, KOHCTPYKTHBHI BapiaHTH, PeKUMH POOOTH, THIIH Bi-
OpOoNpHUBO/IB, pallioHaNbHI ramy3i BUKOpUCTaHHA. LInsxu perymatoBaHHSA PEKUM-
HUX MapaMeTpiB BiIOpoTexHiKU. TexHiku At 0e3yMUHHOI JOCTaBKH TIPHUYOI Macu
y MeXax o4rcHOro 6moxy. Komruiekcu oGnagHaHHs A7 BUMYCKY 1 JOCTaBKH Py-
. 1naxu ynockoHaaeHHsT MaricTpajibHOI CHCTEMH MiJ3€MHOTO TPAHCIOPTY PY-
.

Bumoru 10 mMammuH 1 KOMIUIEKCIB JOMOMIXKHOTO npu3HadeHHs. CydacHl KOM-
IJIEKCH JOMOMIKHOTO OOJaJHAaHHS JJIsi MEXaHi3allli MpoIeciB 3apsaKy IIMypiB 1
CBEP/JIOBUH, KPITUICHHS Ta OOMpaHHS MOKPIBJIl BUPOOOK, HABAHTAKYBaIbHO-PO3-
BaHTAXXYBaJIbHUX, MOHTRXHUX Ta PEMOHTHUX poOIT Ha 0a3l caMOXiJHUX MIaci.
Komrekcn MexaH130BaHOTO O0IaIHAHHS JUIsl MeXaH13allil NUISIXOBUX poOIT y mia-
XTax.

Oco0auBOCTI KOMIUIEKCHOI MeXaHi3allli Ta opraHizauii poOiT y kap’epax. Bu-
MOTH JI0 TTOTOKOBHUX Ta ITUKJIIYHO-TIOTOKOBUX TEXHOJIOTiM BUPOOHHUIITBA y TaKHX
ymoBax. KoMiuiekcu MexaHi130BaHOTO OOJIaJIHAHHS, 1110 MOXYTh BUKOPHUCTOBYBa-
TUCA TIPU UBOMY. YMOBH 3a0€3[1€UEHHS NPUHIIUIIB MNOTOKOBOI TEXHOJIOTII Mpall y
kap’epax. OCHOBHI pe3yJbTaTH il 3aCTOCYBaHHS.

4. KPUTEPII OLIHIOBAHHS TECTOBUX 3ABJAHBb
PI3HUX PIBHIB CKJIAJHOCTI

JIist oTpUMaHHSI Ti€T UM 1HIIOI OLIHKYU MPHU PIIIEHH] TECTOBUX 3aBJaHb BCTYTI-
HUK TOBUHEH HAOpaTH MEBHY KUIbKICTH OaiiB. Bara mpaBuibHOI BiJIMOBI/II HA 3a-
MIATAHHS 3aJICKUTh BiJ] PIBHS CKJIQTHOCTI 3alMTaHHS.

[IpaBunbpHa BIANOBIAL HA TUTaHHS | piIBHS CKIaaHOCTI OLiHIOEThCA y 0,8 Oana.

[IpaBunbpHa BiANOBIAL HAa uTaHHs 11 piBHS ckinagHOCTI ouiHIOETHeS y 1,0 Oa-
aa.

[IpaBunpHa BianmoBiae Ha nutaHHA Il piBHS ckiaagHOCTI OiHIOETBCS Yy 1,2
Oana.

5. TABJIMIA NEPEBEAEHHSA TECTOBUX BAJIIB
DPAXOBOI'O ICIIUTY

Hwxue npuBoauThCsS TAOMUIl A TIEpeBEEHHS TeCTOBUX OaliB (paxoBoro
icuty Ao mkamu 100-200.
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Tabnuis nepeBeieHHs TecToBUX O0aiiB axoporo icriuty Ao mkaitu 100-200

TecroBuii 0an

ban 3a mkanoro

TecToBuit 6ai ban 3a mkamoro
100-200
7 100
8 105
9 110
10 115
11 120
12 125
13 131
14 134
15 136
16 138
17 140
18 142
19 143
20 144
21 145
22 146
23 148
24 149
25 150

100-200
26 152
27 154
28 156
29 157
30 159
31 160
32 162
33 163
34 165
35 167
36 170
37 172
38 175
39 177
40 180
41 183
42 186
43 191
44 195
45 200

6 PEKOMEH/JIOBAHA JIITEPATYPA JJIA NIAT'OTOBKHA
10 ®AXOBOI'O BCTYHHOI'O BUITPOBYBAHHA

6.1 «/locrigskeHHS JKUTTEBOr0 MUKJIY FNIPpHUYUX MAIIHH»
1. Pynp FO.C. OcHOBM KOHCTpyrOBaHHS MamuH: I[liIpydyHUK 17 CTYyHIEHTIB
IH)KCHEPHO-TeXHIYHUX CIEHMIAIbHOCTEH BUIMMX HAaBUAJIbHHMX 3akiajiB. — Kpuwmii

Pir: Bunasaunreo «Minepan», 2006. - 462 c.
2. Jlerani mamuH. Po3paxyHOK Ta KOHCTPYIOBaHHS :

nigpyunuk / I'. B. Apxan-

renbebkuit, M. C. Bopo6iios, B. C. I'anonos, O. 1. Jlyounens, O. 1. [Tununenko,
A. B. TI'aiinamaka, C. JI. ITanos, A. C. Cton6osuii. — Kuis: Tankom, 2014. — 684 c.
3. TMamume B. T. OcHOBM KOHCTPYIOBaHHS Ta PO3PAXYHOK JETaje MaIlWH:
nigpyunuk / B. T. ITaBnumie. — JIsBiB: Adima, 2003. — 560 c.
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4, Taitnamaka A. B. [lerani mamme: TeKCT JEKIIM I CTYJICHTIB MAaIIMHOOY/I1B-
HuX crienianbHocTer / A. B. INaitnamaka. — Xapkis: HTY «XIlI», 2002. — 128 c.

5. Kypmasz JI. B. OcHOBH KOHCTpYIOBaHHS JleTajeil MalivH : HaBY. nmociOHuK / JI.
B. Kypma3s. — Xapkis: Bugasauntso «Iligpyanuk HTY XIII», 2010. — 532 c.

6.2 «luHamMika ripHUYMX MAIIUH»
1. I'pomanckuii A.C. CHI>KEHUE JUHAMHYECKUX HArpy30K KapbepHBIX IKCKaBATO-
poB / Monorpadus. - Kpusoit Por: Uznatensckuii nentp KTY. - 2008. — 280 c.
2. I'pomanckuii A.C. CHUKEHHE JUHAMUYECKUX HArpy30K CTAaHKOB IIAPOLICYHOTO
oypenns / Monorpadwus — Saarbriicken. Deutschland / I'epmanms. — 2014, — 236 c.
3. Jmnamika mammu / B.C. Jloseiikin, FO.0O. Pomacesnu. — K.: III , KOMII-
PUHT”, 2013. - 227 c.
4. Teopisa texniunux cuctem / B.C. Jlogeiikin, [.I. Hazapenko, O.I'. Onuienko. —
K. - TTosnrasa: IBMH-ITJTY, 1998. -175 c.
5. I'pomanckuii A.C. KoHCIEKT JeKIui 1Mo AUCIHUIUIMHE «TUHAMUKA TOPHBIX Ma-
muH» (dexTponHas Bepeusi). Kpusoii Por: KTVY. - Kadenpa ropusix mammuH u
obopymosanusi, 2009. — 6,7 Mb.

6.3 «MoaejwBaHHA i onTHUMi3alisi mpouecis
y rajiy3eBoOMy MAIIUHOOYYBaHHI»

1. AatoHok A. O. MoxaenoBaHHsI CHUCTEM: HaBYajdbHUM mociOHHUK / A. O.
AnTtoHoK. — Ipninb: YHiBepcuter PC Ykpainu, 2019. — 412 c.
2. bamnsikoB O.M., I'apamenko @.I"., [Tiukyp B.B. IIlpakTuyHa cTilikicTh Ta
CTPYKTYpHa OoNTHMIi3alisl IuHaMI4HUX cucteM. Monorpadis. — Kuis: Buna-
BHUUO-nIoJirpadiunuil nentp «Kuiscbkuii ynisepcuret», 2000. — 197 c.
3. baxpymun B.€. MartemaTu4Hi OCHOBHM MOJIeJIIOBaHHS cucTeMm: HaBuainb-
HUUW TOCIOHUK AJIs CTYAEHTIB. - 3anopixxsa: Kinacuuynuil npuBaTHUN yHI1BED-
curet, 2009. - 224 c.
4. beiixo 1.B., 3iapko I1.M., Hakoneunuit O.I". 3agaui, MeTOau 1 aATOPUTMU
ontuMisanii. HaBuanpHbIl mociOuHuk. - Pisue: HYBI'TI, 2011. — 624 c.
5. Kangak M. 1., Tpuyc. }0. B. OcHoBu Teopii 1 MmeTo1iB onTumi3zaiii: Hasu.
noci6. JJisi CTyA. MaT. CIell. BUIL. HaB4. 3aki. - Yepkacu: bpama-Ykpaina,
2005. — 607 c.
6. MaTtemaTu4He MOJETIOBAaHHS CUCTEM 1 MpoIleciB: HaB4. nmociOuuk / I1.M.
[TaBnenko, C.®. ®inonenko, O.M. Uepennikor, B.B. Tpeiitak. - K.:HAY,
2017. - 392 c.
7. Hedromor FKO.M., banuuska T.FO. Metoau onTumizailii B mpHuKiIagax 1
3ajavax: HaBd. nmocib. - Jlyraucek: Hoymimxk, 2009. — 324 c.
8. Xpyubkuit A.O. OcHOBH po3p00KH NPpOeKTHUX MigcucTem Ha 6a3i CAIIP
SolidWorksAPI: naBu. moci0. ais CTya. BUIIMX HaBY. 3akjiafiB. - Kpusuii
Pir: Bupasanuuii nentp JABH3«KHVY», 2016. — 303 c.
9. Aardal K., Nemhauser G.L., Weismantel R. (eds.) Discrete Optimization
Amsterdam: North Holland, 2006. — 606 p.
10. Abraham A. Evolutionary Multiobjective Optimization: Theoretical
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Advances and Applications Springer; 22, 2005. - 320 p.

6.4 «HagiiHicTh TipHUYUX, TPAHCIIOPTHHUX Ta 30aravyyBajJbHHUX MalIHH»
1. ACTY 2860-94 HaniiiHicTh TeXHIKA. TepMiHHM Ta BU3HAYCHHSI.

2. ICTY 2861-94 HanitinicTh TexHIKH. AHami3 HaaiitHOCTi. OCHOBHI ITOJI0KCHHSI.
3. ACTY 2862-94 HaniiiHicTh TeXHIKH. MeTOIU pO3paxyHKIB TOKA3HUKIB
HaIIHHOCTI. 3arajibHl BUMOTH.

4. I'pabap L.I'. OcnoBu HaaiitHocTi MamuH: HaBuansawuii mocionuk / L.I. I'pabap. —
Kuromup: XKITI, 1998. — 298 c.

5. Kanapuyk B.C. Haniitnicts mammn: [linpyynuk / B.C. Kanapuyk, C.K. Ilonsu-
cekuii, M.M. JImitpieB. — JIuGiap, 2003 — 424 c.

6. bapuik M.A. TexHoi0r14H1 METOIM 3a0e3NeUeHHs HaAIMHOCTI aeTajiel MalivH /
M.A. Bapnik, [.C. Adranazis, [11.O. CiBak. — K.: 2004 — 148 c.

7. Bacunescbkuit O. M. HopMyBaHHS MMOKa3HUKIB HA/IIMHOCTI TEXHIYHUX 3aCO0IB:
HaBuasbHU# mociOHMK /O. M. Bacumnercekuii, B. O. Ilomkapenko. — BiHHUI:
BHTY, 2010. - 129 c.

8. Pyns HO.C. OcHoBu koHCTpytOoBaHHS MamuH: [liApydHUK JUIsl CTY/IEHTIB BUIIUX
HaBuanbHuX 3akiafaiB / FO.C. Pyne. — Kpuswuit Pir: Minepai, 2005. — 462 c.

9. Birolini A. Reliability Engineering: Theory and Practice. / 8th Edition. — Spring-
er-Verlag GmbH, Deutschland, 2017. — 666 p. — ISBN 3662542080.

10. I'pomancekuii A.C. KoHcTpyKii, eKcruryaTanis Ta 00CIyTOBYBaHHS Cy4acHO1
TIpHUYOPYHOT npoxiaHuLbKkoi TexHiku / A.C. I'pomaacekuii, FO.I'. 'opbauos, A.C.
Jlipenuos. — Kpusuii Pir: Bunasn. uentp KHY, 2011. — 142 c.

11. I'pomancekuii A.C. [IpoekTyBaHHS TIpHUYMX MAIHMH 1 KOMIUIEKCIB JJI1 BHJIO-
OyTKy Ta nepepoOKH py/: HaBY. 1MOciO. IS CTY/. BUIIUX 1 Cepel. CIiell. HaBdY. 3a-
kinaniB / A.C. I'pomancekuii, FO.I'. 'op6avos, A.O. Xpynuskuii, O.C. Jlipenos. -
Kpusuii Pir: Bugauuunii neatp KHY, 2017. — 526 c.

12. TIpoextyBanHs, (OpMyBaHHS Ta BUKOPUCTAHHS KOMIUIEKCIB TIPHHUYOPYIHOTO
MexaHi30BaHOro oOnaaHaHHsa. HaBuyanpHuit mociOHUK. (cmiBaBTOpU — I'pomMajich-
kuit A.C., Jlipenno A.C.). - Kpuswuii Pir: Bugass. nenrp JIBH3 «KTVY», 2017. —
229 c.

13. I'ipHryl MamvHKU Ta 00IagHaHHA U1 100yBaHHS pyd. HaByanbHMil MOCIOHUK.
Bunanus 2-e, nepepo0OieHe ta fonoBHeHe (i 3ar. pea. ['pomaacbkoro A.C.) (cmiB-
aBTopu — ['onkano b.M., I'pomancekuii A.C., Jlidenuos O.C., ITnimko M.C., Ce-
meHOB B.A., Xpyupkuii A.O., Uymaxk 0.1, [lIunosebkwuii 1.A.). — Kpuwii Pir: Bu-
nasH. neHTp JABH3 «KTVY»,2017.-410c.

6.5 «OcHOBM HAYKOBHX J0CJiIKE€Hb»
1. MeTososiorist Ta Oprani3ailis HayKOBHUX JOCIIKeHb: HaBYaJIbHUIA MOCIOHUK / b.
I. Mokin, O. b. MokiH. — 2-e BH/., 3MiH. Ta goi. — Bigaumsg: BHTY, 2015. — 317
C.

2. OCHOBH HaYKOBHX JOCIIIKEHb: HaBualbHUI mociOHuk / Mapiun B.C., Miuen-
ko H.I'., lanmnenko O.A. Ta iH. / JIsBiB: Pomyc-Ilomirpad, 2002. - 128 c.



15

3. Umunenko, ®.0. ITociOHUK 10 BUBYCHHS AUCHUILIIIHN «METO10JI0TisI Ta OpraHi-
3ariss HaykoBUX gociimkeHb» / ®.0. Umwmnenko, JL.II. Xyk. — JloHeupk.:
PBBJIHY, 2014. — 48 c.

4. binyxa M. T. MeTtoaoJsorisi HAyKOBUX JOCIIKEHb : miapyunuk / M. T. binyxa —
Kuis: ABY, 2002. — 480 c.

5. Hapunsn A. P. OcHOBBI Hay4HBIX HCCieIoBaHUM. Yueb. mocobue st By30B / A.
P. Hapunsn. — Kues: Bua mikona, 2002. — 112 c.

6. ®pymkun P. A. OcHOBBI HayUHBIX HCCIEAOBaHUH : Yueb. mocoOue ist By30B. /
P. A. ®pymkus. — Amuesck: ABY 2001. — 201 c.

7. Cunenko B. M. OcHoBbl HayuHbIX uccaenoBanuii / B. M. Cunenko. — Xapkis:
Buma mxoira, 2002. — 200 c.

6.6 «HoBi TexHiuHi pilleHHs TIpHUYUX MAIIHH
1. Koncnekr nekiit 3 kypey “Ictopis imxkenepHoi nisuibHOCT!” / Yiknagaui: FO. .
Tkauyk, C.B.CanoxunikoB. — Cymu: Bung-so Cym1Y, 2004. — 57 c.
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