MIHICTEPCTBO OCBITU | HAYKU YKPATHU

KUIBCbKWI HALIIOHAJIbBHWM YHIBEPCUTET TEXHOJIOT'TH TA U3AVHY

IIPOTPAMA
PAXOBOIo IConurTy

Ha 3/100yTTs OCBITHBOIO CTYMEHsI MaricTpa
31 cnenianibHocTi G11 MamwnHoGyayBanus (3a cneuiajizauisivm)

33 OCBITHLO-TIPOGECiHHOIO TporpamMoio «InayceTpiaabHa inkenepis»

PEKOMEHAOBAHO PO3I'JIAHYTO TA CXBAJIEHO
Buenoto panoto dakyiibrery Ha 3acijiaHHi kadeapu
MEXaTPOHIKH Ta KOMIT' IOTEPHUX MEXaHI4HOI iHXeHepiT
TEXHOJIOTIH
Bi 19 6epesns 2025 p. Bi 11 Gepesus 2025 p.
npOTOKOH No8 [Ipotokon Ne 12
et
Jef _F—

Bopuc 3JIOTEHKO Ongkeiit BOJISIHUK

Kuis 2025



BCTYII

Mertorw (axoBoro iCruTy € KOMIUIEKCHa IepeBipKa 3HaHb 0cCi0, sSKi OaxaloTh
IIPOJIOBKUTH HAaBYAHHS JUIS 3I00yTTS OCBITHBOI'O CTYIEHS Marictpa 31 CHeliaJlbHOCTI
Gl11 MamunoOyayBaHHsi (3a  croemiajiizaimisiMd) 3a  OCBITHBOIO  MPOTPaMoOI0
[HaycTpianibHa 1HXKEHepist Ha 6a31 OTPUMAHOT0 OCBITHBOTO cTyIeHs OakanaBpa (HPK6),
a00 OTPUMAHOI0 OCBITHBO-KBai(ikaiiitHoro piBHs cnemianicta (HPK?7).

BerynHuk mOBHHEH NpPOAEMOHCTpYBaTH (yHAaMeHTanbHI Ta mpodeciitHo-
OpIEHTOBAaHI BMIHHS Ta 3HAHHA MO0 Yy3arajJbHEHOro O0’€KTa Tpali 1 3JaTHICTbH
BUPIIIYBaTH TUIOBI MpodeciiiHi 3aBAanHs, epeadadeHi As BIIOBIIHOTO PiBHSL.

@daxoBui ICIIUT — II€ KOMIUIEKCHE 3aBlIaHHS, SKE€ CKJIQJCHO Ha OCHOBI BHMOT JIO
3HaHb Ta BMIHb OakajaBpiB 3a CIOPIAHEHUMHU CHELIaJbHOCTIMHU (HampsiMamu
MiJITOTOBKH) Ta 0a3y€eThCsl HA HaBUAJIBLHOMY MaTepiani pyHIaMeHTaJIbHUX Ta 3arajibHO-
IHKEHEPHUX JUCHUIUIIH TakuX, SK: MaTeMaruka; (i3uka; HapuCHA TE€OMETpis,
IHKEHEpHa Ta KOMIT' IOTepHa Trpadika; TeopeTuyHa MeXaHiKa; Omip MaTepialiB; Teopis
MEXaHI3MIB 1 MallWH; JAeTalli MalluH; TEXHOJOTId KOHCTPYKIIMHUX MaTepiaiB Ta
MaTepiaJio3HABCTBO; TEXHOJOTIYHI OCHOBM MAIIMHOOYJyBaHHS, 1[0 CIPHUSIOTH
OJIEp)KaHHIO Ta BJOCKOHAJIICHHIO TMPAKTUYHUX HABUYOK 1 JIOTIYHOTO MUCJICHHS
BCTYTHUKIB-MEXaHIKIB.

KommiekcHi 3aBpgaHHs, 10 BXOJATH JO CKJIanay ¢axoBOro ICHUTY MaroTh
dbopmanizoBaHi 3aBAaHHS PIBHO3HAYHO! CKJIAJHOCTI. BUpilIeHHS KOKHOTO 3aBIaHHS
BUMArae BiJl BCTYIITHUKA HE PEMPOIYKTUBHOI a TBOPYOiI pO3yMOBOI AisuibHOCTI. Bci
3aBAaHHS € KOMIUIEKCHMMH, MalwTh MpodeciiiHe CnpsMyBaHHS Ta TOBHICTIO
BIJIMOBIJAIOTh OCBITHIM IporpaMaM OakajaBpiB 3a CIOPIAHEHUMH CHELiadbHOCTIMHU
(HampsiMamu MiArOTOBKH). [IpHHIIMIT KOMITJIEKCHOCTI peasi3y€eThCsl MIJISIXOM BBEJICHHS B
KOXKHHUM BaplaHT HECIeIiaJbHUX 3aBJaHb 32 OKPEMHUMHM JHUCIHUILUTIHAMHU, a 3aBIaHb, K1
BHMAraroTh BiJl BCTYITHUKA 3aCTOCOBYBATH 1HTEIpPOBaH1 3HAHHS ()aXxOBUX JUCIUTLIIH.

BaxxnuBe 3HaueHHS Mae caMoOCTiiiHa poOOTa BCTYITHUKA 3 HABYAIHLHUM MaTepiaioM
B IIpOIECl MIATOTOBKM 10 (PaxoBOro icmuTy. 3 METOK MOJICTIICHHS BHBYEHHS Ta
MITOTOBKH 710 ()aXxOBOTO ICMUTY Y TIPOrpaMi HaBEJEHO MEPENiK JITepaTypH 1 MUTAHHS
JUTSI CAaMOTIEPEBIPKH 3 HABEJIEHUX JTUCIIUILIIH.

[Iporpama ¢axoBOTO ICIUTY MICTUTB:

— MepesiK OCHOBHUX PO3/LIIB 3 iX KOPOTKUM 3MICTOM;

— OpIEHTOBHUM TMEpeJiK MUTaHb, 32 JOMOMOTOI0 SKMX MOXKHa MIJATOTYBaTUCS 10
(daxoBoro icnury;

— CTPYKTYpPY €K3aMEHAIIMHOTO O1IeTy;

— KpuTepii oliHIOBaHHSA Bianosiael (3a mkanow ECTS);

— JITepaTypHi JpKepena.



OIINC OCHOBHHUX PO3A1JIIB

PO3J1JI 1. IEPEJAYI

Y 1upoMy po3ainl pO3TIIAJAIOTHCS OCHOBHI TUMM MEXaHIYHHMX Mepenad, o
BUKOPHCTOBYIOTHCSI B MAalllMHOOYAyBaHHI, iX MPU3HAYCHHS Ta Kjacudikarlis, OCHOBHI
KIHEMaTU4YHI Ta CHWJIOBI CHIBBIJHOIIEHHS B Iepeaadax, raixy3b iX 3aCTOCYBaHHS,
MOPIBHSUTBHI ~ XapaKTEPUCTUKK, KOHCTPYKLII Ta OCHOBM pO3paxyHKy Mepejad.
OpukiiitHi mepefadi 1 BapiaTopu, iX KOHCTPYKIII Ta MaTepiaad, YMOBH IiX
mpaie3laTHOCTI Ta po3paxyHok. IlacoBi mepenmaui, mpU3HAYEHHA Ta 0OJACTh
3aCTOCYBaHHS, KOHCTPYKIli Ta pPO3paxyHOK TMacOBUX IMepenad. 3yO0dacTi mepenmadi,
3arajbHi BIIOMOCTI Ta KOHCTPYKIii, OCHOBHI IMapaMeTpu 3y04acToro 3a4erieHHs, CHIIH,
IO JiI0Th B 3y04acTOMy 3a4eIieHH1, PO3paxyHOK MPSIMO3YOUX HUIIHAPUYHUX Tepeaad
Ha KOHTaKTHY BUTPHUBAIICTh Ta BUTPUBAIICTH 3yOIB IpPH 3THMHI, KOCO3YyOl 1 IIEBPOHHI
nepenayl, CUIH, 10 JIII0Th B KOCO3yOOMY 3auerjieHH1, OCHOBHI T€OMETPHUYHI MapaMeTpu
Ta PO3paxyHOK KOCO3y0Ooi HMJIHAPUYHOI Tepenayi, KOHIYHI 3y04acTi mepenadi,
€KBIBaJICHTHE 3yOuacTe 3ayeIUIeHHS, CUJIM, IO /iI0Th B KOHIYHOMY 3yOuUacTomMy
3auerieHHl Ta po3paxyHok. YUepB’siuHi mepenadi, 3arajibHi BiJOMOCTI Ta OCOOJIUBOCTI
YepB’SIMHOTO 3a4eIUICHHS, CUJIH, 10 JIIOTh B YEPB’SIUHOMY 3a4EIUICHHI Ta PO3paxyHOK
4YepB’sIYHOI nepeaadi. JIaHorosi nepenayi, KOHCTPYKINT Ta po3paxyHOK JIAHIFOTOBUX
nepenau.

PO3J1JI 2. BAJIU, IIJIIAITHUKU, MYDPTHU

VY upoMy po3aull po3rsAal0ThCs MUTAHHS CTOCOBHO BalliB, MIJUIMITHUKIB Ta
My(QT, a came: KOHCTPYKLIi OCell 1 BajiB, MaTepiaiu, Halpy>KeHHs, 1[0 BUHUKAIOTh MpU
po0OTI Oceii 1 BajliB, pO3paxyHOK BaJliB HA CTATUYHY MILHICTh (Ha KpY4YEHHS Ta 3TMH),Ha
Omip yTOMH, Ha KOPCTKICTh. OMOpH BaliB Ta OCEH, 3arajibHi BiAOMOCTI, MIIIUITHUKA
KOB3aHHSI Ta KOYEHHS, PO3PAXyHOK IAIIUITHUKIB KOB3aHHS Ta KOYCHHs, BUOIp Ta
nepeBipKka Mpane3laTHOCTI MIAIMIMIMHUKIB KOo4YeHHs. MydTHu, ix kiacudikaris,
KOHCTPYKIIi Ta mnpu3HaueHHs My(]t, BUOIp Ta MepeBipka Mpaie3aaTHOCTI My(QT,
0COOIMBOCTI PO3paxyHKY (PPUKITIHHUX MYy (PT.

PO31JI 3. 3’€NHAHHSA JETAJEN MAIIIAH

Y 1mpoMy po3aiTI PO3TISIAIOTHCS OCHOBHI THUIH 3‘€IHAHb JETAJCH MAaIliH, 110
BUKOPHUCTOBYIOTbCSI B MamMHOOyAyBaHHI. HaBeaeHo o00y1acTh  3acTOCYBaHHS,
MOPIBHSUIBHI XapaKTEPUCTUKH, KOHCTPYKIIiI 3°€THAHb — 3aKJICTIKOBUX, 3BAPHUX, MTATHHX,
KJIEMOBUX, 3‘€AHAHb 3 TapaHTOBAHUM HATATOM, Pi3bOOBHX, KIMHOBUX, ITH(PTOBUX,
MIMOHKOBUX Ta HUTIBOBUX. PO3paxyHOK MIIIHMX 3aKJIENKOBHUX IBIB, MII[HUX 3BAPHUX
3’€JIHaHb, PO3PaXyHOK p13LOOBUX 3’€IHAHb (P13b0OBI 3’ €HAHHS HaBaHTAXXE€HI OCHOBOIO
CUJIOK; Pi3b0OB1 3’€JHAHHS, HABAHTAXEHI OCbOBOIO CHJIOK Ta KPYTHHUM MOMEHTOM;
pi3b0OBI 3’€HAHHS, HABAaHTAXXCHI TMOMEPEYHOI0 CHUJIOK), BUOIp Ta TEpeBipka
HEHAIPY>KeHUX IIMOHKOBUX 3’€HAaHb, BUOIp Ta MepeBipKa Mpare31aTHOCTI MITIHOBUX
3’€JIHaHb, PO3PAXYHOK 3’€IHAHHS JETaJeH 3 HATSTOM.



PO3J1JI 4. IMHAMIKA. AHAJIITUYHA MEXAHIKA

VY oMy po3aiT PO3TIISIAI0THCS TUTAHHS TUHAMIYHOTO 3p1IBHOBAKECHHS Mac, SKi
PYXaloThCs, 3arajibHe PIBHSHHS AMHAMIKH, y3arajlbHeH1 KOOPJIMHATU Ta y3arajibHEHHI
cuiu, piBHsAHHA Jlarpamwka 2-ro poay, JIWHaMika Tijga 3MiHHOI Macu. KiHeMaTtuuHwmii
aHaji3 MeXaHI3MIB. 3aBJaHHS Ta METOAW KIHEeMAaTHYHOTO aHajizy. MeToa IuIaHiB
MOJIOKEHb, IIBUAKOCTEH Ta MPUCKOPEHb. METOJ| aHAIITUYHOTO JTOCHIIKEHHS (METOJ
3aMKHYTOT'O KOHTYPY) JUISI JOCTIPKEHHS IapaMeTpiB YOTHUPHIIAHKOBUX MeEXaHI3MiB.
CuHTe3 BaXITbHUX MEXaHI3MIB. YMOBHU ICHYBaHHS KPHBOILIUMY. 3arajibHi METOIH
cunTe3y. CHHTE3 MIapHIPHOTO YOTHPHIAHKOBOTO MEXaHI3MY MO 3aJ]aHUX MOJIOKCHHSX
BXITHOT 1 BHXITHOI JIaHOK. BinmbHI He3racanmbHi KoimBaHHS (0e3 aemmndyBaHH:),
BUMYIIIEHI KonuBaHHS (0e3 nmemmndyBanHs) (MepeximHUN MpoLEC, CTATUN PEXUM),
BUTBHI (3racajbHi) KOJWBAHHS 3 B’SI3KUM OMOPOM (3 AemMI()yBaHHSM), BUIbHI 3racaibHi
KOJMBaHHA MpU 0 <p, BUIbHI KOJHMBaHHSA 3 B’S3KMUM ONOPOM IMpU N <P, BUIbHI
KOJIMBAHHS 3 B’SI3KUM OTOPOM TPH I = p, BUMYIIEHI KOJUBAaHHS 3 B’SI3KUM OIOPOM,
BUMYIIICH] KOJIMBAHHS 13 B’SI3KUM OIOPOM TIpH n < P

OPIEHTOBHUI NEPEJIK IUTAHb

[lepenaudi. 3aranbHi BiIOMOCTI PO Nepenayi.

3aranpH1 KIHEMaTHUYHI Ta CUJIOB1 CITIBBIAHOIIEHHS B Mepeavax.

OpukIiiiHi epegayi. 3arajibHi BiJIOMOCTI.

@pukuiiiHi Bapiatopu mBHAKoCTL. [Ipu3HaueHHs BapiatopiB. CxeMu Ta IpUHLMN J1i

(pUKLIHHUX BapiaTOPIB.

OcHOBH pO3paxyHKY (PpUKLIMHUX mepenad. YMoBa Mpare3laTHOCTI (PpUKIIHHOT

nepeaadi. 3HAXOMKEHHS HEOOXIIHOI CUJIM MPUTUCKY POOOYMX TII (PPUKLIAHOT

nepesayi.

6. Po3paxyHok mumiHIpHYHOI PPUKIIIHHOT Iepeadi 3 MeTaJeBUMHU KOTKaMH.

7. Po3paxyHOK NUIIHAPUYHOT GPUKIIIHOI ITepeaadl 3 HeMETAIIYHUMU KOTKaMHU.

8. Po3paxyHOK nuimiHApUYHOI (GPUKIIINHOI Tepeaadi 3 KOMOTHOBAaHUMHU KOTKAMH.

9. TIlacosi mepemaui. 3aranbpHi BiIoMOCTI. By Ta npru3HadyeHHs MacoBUX Nepeaay.

10. Kinemaruka rmacoBoi nepeadi.

11. 3ycunida B BITKax maca, 10 BUHUKAIOTh T1]] 4ac poOOTH MacoBoi repeayi.

12. KpuBi KOB3aHHS Iaca Ta iX BUKOPUCTaHHS MPH po3paxyHKax MacoBoi nepenayi.

13. Po3paxyHOK MJIOCKOIAcOBOI Mepeaadi.

14. Po3paxyHOK KJIMHONIACOBOI Mepeayi.

15. 3y6uacti nepeaadi. 3arajgbHi BIJOMOCTI Mpo 3yOdacTi mepenadi. Buau 3ybduactux
nepead.

16. Huninapuyni 3youacti nepeaadi. KoHCTpyKii HUIIHAPUYHUX 3y0UacTUX nepeaay.

17. Cunu, 110 AIIOTH B UWJIHAPUYHOMY NMPAMO3YOOMY 3a4eIICHHI.

18. Po3paxyHOK UMIIHAPUYHOT IPsIMO3y00i Nepenayl Ha KOHTAaKTHY BUTPUBAJIICTh 3y0iB
(po3paxyHOK 3aKpUTUX HMJIHAPUIHUX IPAMO3YOHX Iepeay).

19. Po3paxyHoK MUIIHAPUYHOT TpsiMO3y001 Tiepenadl Ha BUTPUBAJICTh 3y0a MpU 3THHI
(pOo3paxyHOK BIAKPUTHX MUIIHAPUYHUX MPAMO3yOUX Tiepeiay).

20. Kocozy6i ta meBponHi 3yOuacTi nepeaayi. KoHCTpyKIIii Ta rany3b 3aCTOCYBaHHS.

21. Cunu, 0 AIFOTh B KOCO3YOOMY LIMITIHAPUIHOMY 3a4ETIIICHHI.

22. Po3paxyHOK KOCO3yOuX HMIIHAPUYHUX Tepeaay.
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[TonsTTs mpo 3y6uacti nepenadi 3 3auerieHHsiM M.JI.HoBukoga.
Koniuni 3y04acTi nepegadi. 3arajbHi BiJOMOCTI.

Cwiun, 110 A1F0Th B KOHIYHOMY 3y04acTOMY 3a4eIlICHHI.
Po3paxyHok koHIYHOT 3y04acToi nepemadi.

UYeps’suHi nepeaadi. 3araibHi BioMocTi. KoHCTpyKIii Ta Mpu3HaYeHHS.
['eomeTpist Ta KiHEMaTHKa YepB’TYHOT TIepeaadi.

Cuny, 10 AII0Th B YepB’ TYHOMY 3a4eIlJICHHI.

Po3paxyHok uepB’ssuHOi nepeaayi.

Jlanmrorosi nepenayi. 3araiabHi BizoMocTi. KOHCTpyKIIi Ta mpu3HaYeHHS.
Po3paxyHOK JaHITIOTOBUX Tepeay.

Banu Ta oci. 3araneHi BigomocTi. KoHCTpyKIIii Ta mpu3HadYeHHS.
Han¢wu BaniB Ta oceil. Koncrpykuii Ta po3paxyHoK.

Po3paxyHok BaiiB Ta oceil.

Onopu BaJiiB Ta Oceil. 3araibHi BiJJOMOCTI.

[Timmmnmauky koB3aHHA. KOHCTPYKIIT Ta eleMEHTH pO3paxyHKY.
[Tigmmnauky koueHHs. KoncTpykinii Ta BUOip.

MydTu. 3aranbHi BIJOMOCTI PO MY TH.

['myxi mydtu. KoHCTpyKIIii Ta €JIeMEHTH pO3paxyHKY.

Pyxomi mydtu. KoHCcTpyKIlii Ta e1eMEHTH pO3paxyHKY.

3uinni MmydTu. KoHCTpyKIIli Ta e1eMeHTH po3paxyHKY.
3ano6ixH1 MypTH. KOHCTpYKIIIl Ta €IEMEHTH PO3PAXYHKY.
3’eTHaHHS AeTaieil MalluH. 3arajibHi BIJIOMOCTI PO 3’ €JHAHHS.
Kinacudikartist 3°’eiHaHb AeTajaei MallyH.

KoHcTpykiii 3’€1HaHb JeTanei MallvH.

Hepos’emni 3’eqHanHs. 3araiabHl BiIOMOCTI.

3aknenkoBl 3’eaHaHHsA. OOJacTh 3aCTOCYBaHHS, KOHCTPYKIIi Ta TEXHOJOTIS

BUTOTOBJICHHS.
MIIHICTE €JI€MEHTIB 3aKJIEIIKOBOIO 3’ ¢ JHAHHS.

Po3paxyHOK MIITHOTO 3aKJIEMKOBOTO 3’ € THAHHS.

3BapHi 3’€THaHHSA. 3arajbHi BiIOMOCTI. Buiu 3BapHUX 3’€1HaHb 1 THIIH.
Po3paxyHok 3BapHUX 3’€HAHbD.

[TastHi Ta KIIeioBl 3’ eqHaHHs. 3araidbHi BizomocTi. KoncTpykitii. Po3paxyHok.
3’eHAHHS 3 TAPAHTOBAHUM HATITOM. 3arajibHi BiomocTi. KoHcTpykitii.

OcHOBH PO3paxyHKY 3’€IHaHb 3 TAPAHTOBAHUM HATSATOM.

Po3’emHi 3’eqnanns. 3aranbHi BigomocTi. Knacudikarisi.

Pi3b00B1 3’e1HanHs. 3arayibHi BitoMocTi. Kimacudikaiiist pi3b00BUX 3’ €/IHaHb.
YTBOpeHHs pi3pou. [lapamerpu pizpou. Buau pi3e0.

CusoBi CriBBIAHOILIEHHSA B p13601. MOMEHT TepTs B pi3b0i.

Po3paxyHok p13b00BUX 3’€THAHbD.

KnemoBi 3’ennanns. 3aranbHi BimoMocTi. KoncTpykiii. Po3paxyHoxk.

Knunosi ta mrtudToBi 3’ eqHanHs. 3aranbHi BimomocTi. Konerpyxkirii. Po3paxyHok.
[IImonkoBi 3’€THaHHS. 3arajibHi BIIOMOCTI.

KoHcTpykinii HeHanpy>KeHUX MIMOHKOBUX 3’ €THAHb.

KoHcTpykIiii Hanpy>KeHUX MIMOHKOBUX 3’ €THAHb.
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Bubip Ta mepeBipka MIIHOCTI HEHANPY>KEHUX IMIMOHKOBUX 3 €IHaHb (PO3paxyHOK
HEHANPY>KEHUX IITOHKOBUX 3’€THAHB).

[IninpoBi (3y04acTi) 3’ eAHaHHA. 3arajabHl BiJIOMOCTI.

KoHcTpykilii Ta po3paxyHOK NUTIIIFOBHUX 3'€THAHb.

besmmonkoBi 3’ e€qHanHs. 3araibHi BioMocTi. KoHCTpyKIii.

3anucatu GopMyiy s BU3HAYEHHS MPUBEJIECHOTO 1O TOJIOBHOIO Bajga MOMEHTY
iHepIii KPHUBOIIUITHO-KOPOMHUCIIOBOTO MeXaHi3Mmy. [losicHUTH 1o Take mepina
nepenatouyHa (QyHKIA 1 JApyra nepenaTouHi (yHKUIi MexaHI3My 1 YUM BOHH
BIJIPI3HAIOTHCS BiJl aHAJIOTA MIBUIKOCTEH 1 aHATIOTa IPUCKOPEHb.

3anucaTi PIBHSHHS PyXY IMOB3YHHO-KPHBOIIUITHOTO MEXaHi3My, BUKOPHUCTOBYIOUH
piBHsiHHS Jlarpanxa 2-ro pomy.

BrnacHa i BuMmyIeHa 9acToTa KOJIMBAHHS MEXaHIYHHX CUCTeM. DI3UYHUN 3MICT
PE30HAHCY.

BuzHauuTtu npuBeeHU 10 TOJIOBHOTO Baja MOMEHTY 1HEPIIii ABOKOPOMHUCIOBOTO
MmexaHi3my. [loscHuTH 110 Take mepiia nepenaroyHa (GyHKI(s 1 Jpyra nepeaaTouHi
GbyHKIIIT MEeXaHI3My 1 YUM BOHM BIIPI3HSIOTHCS BiJl aHAJOra IIBUJIKOCTEH 1 aHallora
PUCKOPEHb.

3anucatu piBHsAHHA Jlarpanxka 2-pojay B 3arajJbHOMY BUTJISI/IL 1 BUBECTH PIBHSHHS
JUHAMIKH JJI1 KPUBOIIMITHO-KOPOMUCIIOBOTO MexaHi3my. HaBectu ioro pimeHHs
U PEKUMY BLIBHOIO PyXy MEXaHi3My NPH HYJILOBHX IMOYaTKOBHX yMoBax ¢(0)=1

1 @(0)=0 nys KOHCEPBATUBHOI TMHAMIYHOT MOJIEI1 MEXaHI3MYy.

3anucatu GopMyidy IJsi BU3HAYEHHS MPHUBEIECHOTO 1O TOJIOBHOTO Bajga MOMEHTY
iHepIii KPUBOUIWUITHO-TIOB3YHHOTO MeXaHi3My. [losicHUTH 110 Take Tepia
nepenaroyHa (QyHKIiA 1 JApyra mepenaToudHi (YyHKII MEXaHi3My 1 YMM BOHH
BiJIpI3HSIOTHCS BiJl aHAJIOTa IMIBUAKOCTEH 1 aHAJIOTa MPUCKOPEHb.

OnHoMacoBa JuHaMiYHA JUCUIMATHUBHA MOJACIb 3 CHUJIOBUM 30YDKEHHAM JIs
y3arajibHEHOI KOOPJIMHATU ¢ — KyTa IMOBOPOTY HPHUBEAECHOTO MOMEHTY I1HEpIil
JTAHOK MEXaHI3MY.

PiBusinng Jlarpanxka 2-To poay Ha MPUKIIAl KPUBOIIUITHO-TIOB3YHHOT'O MEXaHI3MY.
Benyua nanka — KpuBOIIUIL.

OcHoBHI CKJIAJI0B1 nedopmartiit MarepiaiiB npu OJTHOLIMKIJIOBUX
HABAaHTAKEHHAX/PO3BAHTAXKEHHSX 30BHINIHIMU CUJIAMHU.

MexaH14Ha MoJieiIb MakcBeJIa.

Mexaniuda mojeinb KennBiHa-Doixra.

P03B’s130K piBHSIHHS BUIBHOTO PYXy OJHOMACOBO1 JUHAMIYHOT MOZAENT MX+kk+cx =0
Uit 6> p.

P03B’s130K piBHSHHS BUIBHOTO PyXy OJHOMAacCOBOi JWHAMIYHOI MOJENT mX+kx+cx =0
I 6= .

P03B’s130K piBHSHHS BUIBHOTO PyXy OJHOMAcOBOi JWHAMIYHOI MOJEN MX+kX+cx=0
I o< p.

Tunosi 3akoHoMipHOCTI (Tpadiku) nedopmarnii MaTepianiB JIErKOT TPOMHUCIOBOCTI
IIPU PO3TATY 1 CTUCKY POOOYMMU OpraHaMu TEXHOJIOTIYHUX MAIIMH.

MeTtoau METPUYHOTO CUHTE3Y BaXKIIBHUX MEXaH13MIB TEXHOJIOTIYHUX MAaIIHH.
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AJTOPUTM TEOMETPUYHOTO METOAY CHHTE3y KIHEMAaTHYHUX CXEM THIIOBOTO
KPUBOIIMITHO-KOPOMHUCIIOBOIO MEXaHI3My 3a JIBOMa 3aJaHUMU TOJOKEHHIMHU
BEIy4Oi 1 BEJICHO1 JIAHOK 1 3aJIaHOMY 3aKOHY PyXY B€JIEHOT JIAHKH.

AnreOpaiuHi METOJIM CUHTE3y KIHEMAaTHYHUX CXEM THIIOBHUX IIIbOBUX MEXaHI3MiB
TEXHOJIOTTYHUX MAIIIHH.

Onrtumizariiiiii METOJIU CUHTE3Yy MEXaH13MIB MallliH.

Meroau  aHAMITUYHOI  KIHEMATHKU  JUIsl  MAaTEMaTHYHOIO  MOJICIIOBAHHS
KIHEMAaTHYHHX CXEM BaXKIIbHUX MEXaHI3MIB.

Busnauenns QyHKIii MONT0KEHHS, IIBUIKOCTEH 1 MPUCKOPEHb TUIIOBUX MEXaH13MiB
METOJI0M BEKTOPHHUX 0araTOKyTHUKIB.

BusnauenHst QyHKINA MOJOXKEHHS METOIOM TOM00M Ha TPHKIAAl JTBOMOBOIKOBOI
rpynu Acypa 3 00epTaIbHUMU KIHEMaTUIHUMH MapamH.

BusHaueHHss (QyHKUIA TOJIOKEHHS, IIBHUJIKOCTEH 1 MPUCKOPEHb THUIIOBOTO
KPUBOIIUITHO-KOPOMHCIIOBOTO MEXaHI13MYy METOJIOM BEKTOPHHUX MEPETBOPEHb.
BusznaueHHs1 mpuBEIEHOTO /10 TOJOBHOTO Bajla MOMEHTY BiJl CHJI 1HEpIIii 1 KpyTHOTO
MOMEHTY 3a pe3yJbTaTaMy KIHEMaTUYHOTO aHaJI3y MEXaHI3My.

BusHnaueHHst peakiiii B KiHEMaTUYHUX Tapax THUIOBUX MEXaHI3MIB METO0M
KIHETOCTaTUKH Ha TMPUKIAAl JIBOIOBOAKOBOI Tpymu Acypa 3 o0O0epTaIbHUMHU
KIHEeMaTHYHUMH TTapaMHu.

Cxknactu piBHaHHS Jlarpanxa 2-To poay JJis TUIOBOTO KPHUBOIIUITHO-TIOB3YHHOTO

MEXaHI3My JUIsl OJHOMACOBOI AMHAMIYHOI MOJEJI 3 y3arajibHEHOI KOOPJIUHATOIO
@ — KyTOM IIOBOPOTY I'OJIOBHOTO Bajia. Bexyua naHka — KpUBOILUII.

Harnucatu aHanmiTHaHU po3B’sI30K PIBHSAHHS JMHAMIKUA BUIBHOTO PYXY OJTHOMACOBOL
JUCHUITIATUBHOI MOJIENI MPH 3racajbHUX KOJIMBAHHIX. Y3arajlbHEHOI KOOPIHWHATOO
€ KYT ¢ TIOBOPOTY IpuBeneHoi macu I*.

Cknactu piBHsHHA Jlarpawxka 2-ro poay JUisi THUIIOBOTO  KPHUBOLLIHMITHO-
KOPOMMCIIOBOTO MEXaHI3My JUIsl OJHOMACOBOi JUHAMIYHOI MOJIEN] 3 y3araJlbHEeHOIO
KOOPJIMHATOIO y — MEPEMILIEHHAM MOB3yHa. Beyda naHka — NoB3yH.

Harnucatu anamituaHui po3B’SI30K PIBHSHHS IMHAMKHU BUIBHOTO PyXY OJIHOMAacOBOT
KOHCEpBATHBHOI  JAMHAMIYHOI  MOJIENl MpU  KOJMBAHHAX.  Y3araJbHEHHIO
KOOPJAMHATOIO € TIEPEMIIICHHS X MMPUBEACHOT Macu M*,

Cknactu piBHsHHS Jlarpanxa 2-To poay IJsi TUIIOBOTO KYJIICHOTO MEXaHI3My IS
OJIHOMACOBO1 JWHAMIYHOI MOJEl 3 y3arajlbHEHOI KOOPJIUHATOK ¢ — KYTOM

ITOBOPOTY I'OJIOBHOT'O BaJid. Be,uyqa JIAaHKa — KPHUBOIIMII.

100. BukoHaT aHAJITUYHUM METOJIOM TPUBEACHHS MOMEHTY I1HEpPIli JaHOK s

TUTIOBOTO KYJIICHOTO MexaH13My JI0 TOJIOBHOTO Baja. Bemydya jnaHka — KPUBOLLMIIL.
JlaTu TOSICHEHHS 4YMM BIAPI3HSAIOTHCS TMepina 1 JApyra mnepenatodydi (QyHKIi

BaKIJIbHUX MEXaHI3MIB BII[ a”HaJiora IHBI/II[KOCTI 1 aHajora IIPUCKOPCHB.

101. TlosicamTt ckiafoBi 3arajibHOI Aedopmairii 3TiTHO 3 THIIOBOIO JiarpaMoro

102.
JUCHUITATUBHHUX I[I/IHaMi‘IHI/IX MOJEICH MalluH 13 30CEPCIPKEHUMHU  MaCO-

«aedopmarllis-HanpyKeHHs» TPU OJHOLMKIOBOMY HaBaHTaXXEHHI/PO3BAaHTAXKECHHI1
MaTepiaiiB JIETKOi TPOMHCIOBOCTI.
UuMm BIAPIBHSIOTBCS CTPYKTypa 1 pO3PaXyHKOBI CXEMH KOHCEPBATHBHHUX 1

IHEPIIMHUMU TTapaMeTpamMu?



KPUTEPII OIIIHIOBAHHS BII[HOBII[EI71
Ex3amenariiiai O1J1eTH CKJIadar0THCS HAa 0a31 HaBEAEHUX BUILE ITUTAHb.

Ex3amenamiiiuuii OueT ckiagacTees 3 4 3amad.

KosxHa 3a1aua OILIHIOETHCS 32 IIKaIok0 oriHoBaHHs (1 3agaya MakcumanbHo — 100

OaiiB; 2 Ta 3 3a7a4i MAaKCUMaJIbHO — 110 25 0aniB; 4 3agaya MakcuMalibHo — 50 OaiB).

OTtpumani 6au MiACYMOBYIOTBCH.
OmintoBaHHA 311HCHIOETHCS 32 200-0a1bHOIO IKAJIO0.

KoHkpeTHMit TpuKIIaj] eK3aMeHaIiiHOTO O1JIeTy HaBEJECHO Y T0JaTKY.

IxaJja oniHOBaHHA 3a1a4i

IIkxana oniHOBaHHSA

Kpurepii omiHtoBaHHs

3amayil

25 50 100 [TpaBuinbHMH pPO3B'A30K 3agadi 3 IOBHUM BHKJIAQJAECHHSAM IOPSIKY
PO3B'SI3Ky Ta TTTMOOKOI0 OOIPYHTOBAHICTIO BUCHOBKIB 32 pe3yJbTaTaMH
PO3paxyHKIB

20 40 80 [TpaBunbHHUK PO3B'SI30K 3a3/4a4i 3 HENOBHUM BUKJIAJICHHIM TOPSIKY
PO3B'3Ky 200 HEIOCTaTHBO ITHOOKOK OOIPYHTOBAHICTIO BHCHOBKIB 3a
pe3ybTaTaMi pO3paxyHKiB

15 30 60 HenoBHe BHKIaJE€HHS MOPAAKY PpO3B'A3KYy 3ajadi, HasBHI HE3HAYHI
apu(MeTHYHI TOMWJIKH, HEJIOCTaTHBRO OOTPYHTOBaHI BHUCHOBKH 3a
pe3yabTaTaMH pO3paxyHKIB

10 20 40 Po3B's30k 3amaui 3 MOMyIMIEHHAM KUTBKOX apU(PMETHYHUX MOMMIIOK i
HEMOBHUM BHKJIQJIEHHSAM MOPSAKY PO3B'S3KY, BICYTHICTh BUCHOBKIB 3a
pe3yabTaTaMH pO3paxyHKiB

5 10 20 YacTtkoBUi pO3B'SI30K 3aqadi 3 HENPaBWIBHUM OOIPYHTYBaHHIM
HOPSIKY PO3B'SA3KY

0 0 0 3aB/aHHA HE PO3B's13aHO a00 PO3B'I3aHO HE BIPHO

Icnum eeasxicaemuvca eumpumanum, KO BCTYITHUK oTpuMaB He MeH1ue 100 oanis. Ilpu npomy y
BiJIOMOCTI CTaBUTHCS BIAMOBIIHA olliHKa 3a mkanoro ECTS, o BianoBigae HabpaHiii BCTYTHUKOM

KUIBKOCTI OaJtiB.

BinnoBiaHicTh miKaJa OWiHOK SIKOCTI 32CBOEHHSI HABYAJIBHOI0 MaTepiany

OumuiHka 3a
HALlIOHAIILHOKO
LIKAJIOKO

BiIMIHHO nodpe 3a10BLIBHO He3a/10-

BiJILHO

Ouinka B 6anmax

180-200 160-179 | 150-159 | 120-149 | 100-119 0-99

OriHKa 3a
mkano ECTS

A B C D E F
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JlomaTok

CTPYKTYPA EK3AMEHAIIMHOI' O BLJIETY

_ MIHICTEPCTBO OCBITH I HAYKH YKPATHU §
KUIBCbKMH HALIIOHAJIBHUY YHIBEPCUTET TEXHOJIOT'IH TA JIN3AVHY
KA®EJIPA MEXAHIYHOI IHKEHEPII

3ATBEP/IKYIO
Pextop KHY T/
n.e.H., npod. Isan 'PULLIEHKO

« » 2025 p.

3ABJJAHHA IS ®AXOBOI'O ICIIUTY
JU1s1 3I00YTTSI OCBITHBOT'O CTYTICHSI MaricTpa 31 CHeIiadbHOCTI
G11 MammnoOyayBaHHS (3a cneriaii3anisiMi) 32 OCBITHBOIO
nporpamoro «IHaycTpianbHa 1HKEHEP1s»

BAPIAHT Ne XX

. CknacTu cxemMy Ta BHUKOHATH KIHEMAaTHYHHUWA Ta CWJIOBHMHA aHami3 MNpuBOAa
TE€XHOJIOT1YHOT MAIIMHU, KU CKIIAJAETHCS 3 €JIEKTPOABUTYHA, IBOCTYIIEHEBOTO
KOHIYHO-IIWJIIHIPUYHOTO PEAYKTOpa Ta KIMHOMACOBOI Mepefadi, K0 BiAoMi
yacToTa 00epTaHHA BaJjla €JIEKTPOJBUTYHA N,, Ta MOTYKHICTb, Ky BiH pO3BiBa€
npu poOOTI MPUBOAA P,, a TAKOXK MEPeaTOYHE YUCIIO Ta KOE(IIEHT KOPUCHOL
nii knauHomacoBoi nepexavi (U, ,7,,) Ta Koe(ilIEHT KOPHUCHOI Jii CTYNEHIB
penykropa (Mg, M, ) Ta KUTbKICTh 3yOIiB KOJIiC peayKTopa (21, Z,, Z3, Z,).

. BuzHaunTi aiameTp BeIEHOIO IIKiBa KJIMHOIIACOBOI Iepenadi o Im. 1, sIKIIo
BIJIOMi JliamMeTp BeAy4oro Ikisa (d, ), Ta KoeilieHT BiTHOCHOTO KOB3aHHS (& ).

. BuzHauuTu niamMeTpu BaiiB MPUBOJA MO M. |1 3 pO3paxyHKy Ha KPYUYEHHS, SIKIIO
BIJIOMO, 10 Bajud BUTOTOBJIEHO 31 cTaymi 45 (gomycTuMe Hampy>KeHHS Ha
KpyueHus — [z]).

. OgHoMacoBa JWHaMIYyHa JUCUIATHBHA MOJENb 3 CHJIOBUM 30YyIDKEHHSIM IS
y3arajJbHEHOI KOOPAWHATH ¢ — KyTa IMOBOPOTY MPHUBEICHOIO MOMEHTY 1HEpIIil
JAHOK MEXaHI3My.

3arBepakeHo Ha 3acifaHHi kadeapu
MeXaHI4YHOT 1HXXeHepil
ITpotokon Ne 12 Big «11» 6epesns 2025 poky

3aBinyBau Kadeapu MeXaHiuHoi iHXKeHepii Onexkciit BOJISITHUK




