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1. Onuc HABYAJIBLHOI JUCHUILIIHA

lNay3pb 3HaHB, HaIIpsAM

HalimenyBanHs . . XapakTepucTruka HaB4aJlbHOT
. HIATOTOBKH, OCBITHBO- .
[IOKa3HUKIB e o JTUCTTUTLTIHU
kBaiikamiifiHuil piBeHb
. l"aiy3b 3HaHB, HaIIpsAM .
HaitmenyBanus . . XapakTeprucTHKa HaBYaIbHO1
. HIATOTOBKH, OCBITHBO- .
[TOKa3HUKIB e o T JUCTTUTUTIHA
kBaiikamiifiHuil piBeHb
lNany3p 3HaHB: .
. . y3 BubipkoBa
Kinpkicte kpeauris - 4 11 Maremaruka Ta
CTaTHCTHKA
Pik miAroTOBKH:
. CremiajJpHICTh: 1-2
3aranpHa KUIBKICTh TOJIUH
120 113 I[puknagHa maTemMaTUKa Cemectp
2-3
Jlexmii
28 rox
[TpaxkTruni
TwxHEBIX TO/H: OcBiTHBO-KBaiika Mz 28 ron

aynutopHux — 1,5

camocTiitHOo1 poboTn — 1,7

PIBEHB!
nokTop dimocodii

CamocrtiiftHa poOoTa

64 rox

Bun koHTpOMIO: ICIUT




2. MeTa, 3aBIaHHS Ta O4iKyBaHi pe3y/ibTaTH HABYAJIbHOI JUCIHUILTIHHU.

MeTo0 BHUBYEHHS HaBUYaJbHOI TUCLUMIUIIHA «J[MHaMiKa Ta CTIMKICTh PyXy
TBEPAOr0 TUIa 3 MPYKHUMH BIACIKAMH, SIKI MICTATh PIAUHY» € MOrJIuOJIeHe
3HAMOMCTBO 3 KOJIOM 3aJad pyXy TBEpAOro TuUla 3 PIAMHOI, TEOPETHYHOI
riIpOMEXaHiKu, Teopii MPY>KHOCTI, TIAPONPYRKHOCTI Ta T€OPii CTIMKOCTI pyXy. s
BHUBYEHHS LbOTO KypCy acHIpaHTH MOBHUHHI BOJOJITH OCHOBHMMHM IMOHSTTSAMHU Ta
(akTamMM, 110 BUKIANAIOTBCS B Kypcax TEOPETHUYHOI MEXaHIKH, TEOPETHYHOI
riIpOMEXaHikd,  Teopii  MPY>KHOCTI, 3arajJlbHOro  Kypcy  3BHYalHMX
nudepeHIiabHUX PIBHAHD TA MAaTEeMAaTHYHOI'O aHAMI3y.

BuBueHHs naHOiI AMCIHMUIUIIHK 3HAYHOIO MIpOIO crpusie (OPMYBaHHIO Y
acHipaHTiB HAYKOBOT'O CBITOTJISIAY.

3aBaaHHA HABYAJIbHOI JUCIUIUTIHU:
- OCHOBHI (pi3UYHI 1 MATEMATUYH1 MOJIEJ JIJI1 TOOYOBH 1 JOCIIIKEHHSI

CydyacHUX 3aJad pyxXy TBEpPIOro Tila 3 TPYKHHUMH BiJICIKAMH 3
PIIUHOIO;

- y3araJbHEHE XBWJIBOBE pIBHSHHS KOJMBaHHA 0OaraTomapoBoi
17IeaJIbHOT PIAMHMY, sIKa MOAUICHA PY>KHUMH IIacTUHAMU. [HepIiitHui
1 Ipy»HuU# orepaTopy. Bu3HaueHHS CKaIsIpHOTO T00YTKY;

- CHEeKTpajbHa TEOpis CaMOCIHPSHKEHMX JIHIWHUX OIepaTopiB B
riIbOEpPTOBOMY IPOCTOPI. CamocnpspkeHi oTIepaTopH.
OpTOroHaabHICTh MO KIHETUYHOI 1 110 TTOTEHIIIMHOT €Heprif,

- PIBHSIHHSI pyXy TBEPJAOTO Tijla, IO MICTHTh OaratoniapoBy piiMHY Ta
PYKHI MIACTHH,

- 3agada JI.LH. CrtpiTeHChKOTO B BHUIAJKYy OararomapoBoi piAMHH, Ta
npykaux T1iactuH (CTIMKICTh TOJOKEHHS piBHOBaru. PiBHSHHS
4acTorT) ;

- 3ajJaya TMpPO KOJHMBAaHHA (I3MYHOTO MASATHUKY 3 OaraTomrapoBoi
171easIbHOT P1IUHOIO 1 Py XKHUMU TuTacTUHAMK (CTIMKICTh TOJOKEHHS
piBHOBaru. PiBHSHHA 4acTOT);

- CydYacHl TepeaoBl KOHIENTyalbHI Ta METOJOJIOTIYHI 3HAHHS TMPHU
pO3B’sI3aHHS 3a7a4 JMHAMIKKM Ta CTIMKOCTI PyXy TBEPIOro Tina 3
PYXHUMU BiJICIKAMU 3 PIAMHOIO.

OuikyBaHi pe3yJbTaTH HABYAJBHOI AUCIUILTIHA

3arajgbHi KOMIETEHTHOCTI:
1. 3K1. AHani3 i cuHTe3. 3MaTHICT 10 aHATI3y Ta CHHTE3y Ha OCHOBI JIOTTYHUX

apryMEHTIB Ta NEepeBIpeHUX (PaKTiB; HABUUKU YOpaBIiHHS 1H(OpMAIE€IO
(YMIHHS 3HAXOJIMTH Ta aHANI3YBaTH 1HPOPMAIIIO 3 PIZHUX JIKEPEN).

2. 3K2. JlocmimHunbka 31aTHICTh. KOMIIETEHTHOCTI iHIMIFOBaTH Ta BUKOHYBAaTH
(iHauBigyasibHO a00 B HAyKOBIM TIpymni) HAyKOBI JOCIHIJKEHHS, IO



MPUBOJATH O OTPUMAHHS HOBUX 3HaHb; 3JaTHICTh 3aCTOCOBYBATHU 3HAHHS
Ha MPaKTHUIIL.

3. 3K3. I'nyukicte MucneHHs. HaOyTTs THy4ykoro cnoco0y MHCIEHHS, SIKAN
Jla€ MOMJIMBICTD 3pO3yMITH U PO3B’si3aTu MPOOIEeMHU Ta 3ajaadi, 30epirarouu
IpU LIbOMY KPUTHYHE BIIHOUIEHHS 0 YCTAJIEHUX HAYKOBUX KOHIICTIIIIH.

4. 3K8. llonynspu3zauiiiHi HaBUYKH. BMIHHS chuikyBatucs 13 He(axiBLSMU;
3/1aTHICTh MPOBECTU YCHY IPE3EHTALII0 Ta HAMKCATU 3PO3YMLUTY CTaTTIO 3a
pe3ylibTaTaMi MPOBEIECHUX JAOCHIIKEHb, a TakKoX MO0 CYYaCHHX
KOHUENIIA y MNpUKIaIHIA MareMatuul I HedaxiBUIB y WIA ramysi;
3/1aTHICTb CMUJIKYBATUCS 3 €KCIIEPTaAMU 3 IHIIUX ranxy3ei.

daxoB1 KOMIIETEHTHOCTI:

1. ®K2. 3paTHICTH 3aCTOCOBYBAaTH CYy4YacHY METOJIOJIOTIIO, 3arajbHi Ta
crieliajgbHl METOJM HAYKOBOT'O JOCIIIJPKCHHS 3a CIEeHIaIbHICTIO Ta 00paHOIo
creriaii3armi€cro.

2. ®KS. Ywminasg OyayBaTH ajeKBaTHI MaTeMaTHYHI MOJENI, JOCHIKYBaTH
noOyI0BaH1 MOJIejIi Ta BU3HAYATH MOKJIMBOCTI iX 3aCTOCYBaHHS.

3. ®K8. 3paTHICTH 3IMCHIOBATH JOCIIDKCHHS NPUKIAAHUX MaTeMAaTHYHUX
3a/1a4 3 BUKOPUCTAHHSM CIIeIlalbHUX MaTeMaTHYHUX TAKETIB Ta aHATI3yBaTH
OTpUMaHI1 JaHi.

4, ®K12. TlornubneHi 3HAHHS 3 TeOpii ONTUMAJILHOTO KEPYBaHHs, SKICHOI
Teopii JIHIMHMX KEPOBAaHMX CHUCTEM Ta OCHOB TE€OMETPUYHOI Teopii
HEJTIHIMHUX CUCTEM. 3IaTHICTh 3aCTOCOBYBAaTH METOIU TEOPii KepyBaHHS JI0
pO3B’sI3aHHS 3ajad ONTHMI3aIlli Ta CHHTE3y 3aKOHIB KEpyBaHHS IS
MaTeMaTHYHUX MOJIeJIed JWHAMIYHUX TMPOIECIB y NPUPOJHUYUX Ta
TEXHIYHUX HayKax.

[IporpamHi pe3ynbTaTH HaBUYAHHS:
1. ITPH4. Bmitu OyayBaTu Ta JOCHIIKYBaTH MaTeMaTHIHI Mojenl (i3UIHUX,

COITIaTbHO-€KOHOMIYHUX, TEXHIYHUX, O10JIOTIYHUX TOIIO IPOIIECIB, CUCTEM,
nporiecis, (opmanizyBaTd NTpOOJEMH, OMUCaHI TPHUPOIHOI MOBOIO, 3a
JOTIOMOTOI0 MAaTeMaTUYHUX METOJIIB, 3aCTOCOBYBATH 3arajbHi ITIIXOAU 10
MaTEMaTUIHOTO MOJICTIOBAHHS KOHKPETHHUX MPOIIECIB.

2. IIPH6. BMmiTh mOSCHIOBAaTH CKJIaJHI MaTeMaTH4HI KOHIEIIII MOBOIO,
3p0o3yMiIO0 s He]axiBIIB y Taidy3i MaTEeMaTUKH, TPEIACTABISTH
pE3yNbTaTH HAYKOBHX JOCHIDKEHh HAa HAyKOBUX Ta TMOIMYJISPHU3AIIHHAX
3axo/ax.

3. IPHY. Bwmitu opraHizyBaTh HENEPECPBHUN BIACHUA CaMOPO3BHUTOK 1
CaMOBJIOCKOHAJICHHSI, HA0YTTS THYYKOTO CIIOCOO0Y MHUCJICHHS TIPU TBOPUOMY
JOCJIIJIP)KEHH1, B TOMY YHCII1 MPUKIIAJIHUX MaTEMAaTUYHUX TTPOOIIEM.



4. IIPH11. Martu rpyHTOBHI 3HaHHS 3 MaT€MaTUYHOI TeOpii KEpyBaHHs, BMITU

3aCTOCOBYBATH iX JUIsl PO3B’SI3aHHS MPUKIIAJHUX 33/1a4.

3a pe3ynabTaTaMy BUBUCHHS HABYAJIBHOI JAUCHUIUIIHKA 3100yBay JIOKTOpa

¢irocodii moBUHEH:
3HATH:

3arajibHi TUTaHHS Teopil MajuX KOJMBaHb BaXKOi 1l€albHOI pIAWHH,
OCHOBHE IHTETpajbHE PIBHAHHS, TEOPEMY IpPO BIACHI KOJUBAHHA 1 MpPO
iCHyBaHHs 1 TIOBHOTI TOJIOBHHX KOJIMBaHb, 3BEJICHHS KpaioBOi 3amadi
KOJIMBaHHS PIJUHU B UWIHAPUYHIA MOCYAMHI JOBUIBHOTO MOMNEPEYHOro
nepepidy A0 iHTerpampHoro piBHsAHHS @penrompma 2-To  poay 3
CUMETPUYHUM SJIPOM, TIOBHOTY 1 OPTOrOHAJIbHICTh BIACHUX (PYHKIIIH;

OCHOBHI (Di3UYHI 1 MaTeMaTUYH1 MOJEN1 JJisi MOOYAOBH 1 JOCIHIKEHHS
Cy4yaCHHUX 3ajlady pyxy TBEpPJOro Tula 3 MPY>KHUMHU BIJICIKAMHU 3 PIIUHOIO,
y3arajJpbHeHEe XBUJILOBE pIBHSHHSA KOJHBaHb OaraTomrapoBoi igeanbHOi
pIAMHM, sKa TOJAUIEHA MPYXHUMH IJACTUHAMU. [HepIiiiHUN 1 TpyXHUN
onepaTopu. BusHaueHHs cKajIsipHOro T0OYTKY;

CHEKTpaJIbHY TEOpIl0 CaMOCHpPSDKEHHMX JIHIMHMX ~ ONepaTopiB B
rutkbeproBoMy npoctopi. CamocnpsbkeHi onepaTopu. OpTOroOHAIBHICTD 1O
KIHETUYHOT 1 IO MOTEHIIIIHOT eHeprii;

PIBHSHHS PyXy TBEPAOro TiIa, M0 MICTUTh OaratomapoBy piIUHY Ta
PY>KHI IJIACTHH,

CydacHi Tepe/loBI KOHIECNTYyaJlbHI Ta METOAOJOTIYHI 3HaHHSI TIIpU
PO3B’sI3aHHS 33724 JUHAMIKH Ta CTIHKOCTI PyXy TBEpPJOTO Tija 3 MPYKHUMHU
BIJICIKAMH 3 PIAMHOIO.

BMITH .
- 3aCTOCOBYBaTH OCHOBHI (Di3WUHI 1 MaTeMaTHIHI MOJIEI1 JJIS OOy I0BH

1 JOCTIPKEHHSI CYYacHHMX 3a/Jad pyXy TBEpPJOro TiTa 3 MPYKHUMH
BiJICIKAMH 3 PIIMHOIO, BUBECTU Yy3arajbHEHE XBUIILOBE PIBHSIHHS
KOJMBaHb OaraTomapoBoi igeadbHOI piAWMHU, SKa IOALICHA
NPYKHUMHU TUIACTUHAMH. BU3HAUMTH IHEPIIHHUNA 1 NPYKHHUM
OTIepaTOpH Ta CKAISIPHUHN JOOYTOK;

- 3aCTOCOBYBAaTH CIIEKTPAIbHY TEOPII0 CaMOCHPSIKCHHUX JIHIMHHX
OTIepaTopiB B TILOEPTOBOMY MPOCTOPi JJIsi AOCTIIKEHHS KOJIMBAHBb
OararomrapoBoi  imeanpbHOI  PIAMHM Ta  NPYKHUX  IUIACTHH,
chopMyIIOBaTH OPTOTOHAJBHICTh MO KIHETHYHOI 1 MO MOTEHIINHOT
eHeprii;

- BHUBECTH DPIBHSIHHSI pyXy TBEPAOro Tila, IO MICTUTh OaratomapoBy
pIAMHY Ta IPY>KHI IJIACTHH,



- 3aCTOCOBYBAaTH Cy4acHI NEpeJOBl KOHIENTYadbHI Ta METOAOJOTIUH1
3HAHHS MPU PO3B’A3aHHS 3374 IMHAMIKHU Ta CTIHKOCTI pPyXy TBEPIOTO
TL1a 3 IPYKHUMU BIJICIKAMU 3 PIAUHOIO;

- OyayBatu (I3MYHI Ta MaTeMaTHYHI MOJENl Cy4YacHUX 3ajlad pyXxy
TBEPAOr0 TUa 3 NPYXHUMHU BIJICIKAMH, PO3POOJSATH AITOPUTMH iX
JOCIIKEHHS Ta 00UHUCITIOBaHHS.

3. IIporpama HaBYAABLHOI JMCHUNJIIHH

Tema 1. [lesxi 3aranbHi MATaHHS TEOPIi MAJIMX KOJIWUBaHb BAXKKOI 171€adbHO1
pinuan (Meton @yp'e. OcHOBHE IHTErpajibHe pIBHSHHSA. TeopeMa Mpo BIacHI
konuBaHHs. [Ipo icHyBaHHS 1 MOBHOTI TOJIOBHUX KOJIMBAHb).

Tema 2. KonuBaHHS piAMHUM B MWIIHJIPUYHIM TOCYIUHI JOBLIBHOTO
TIOTIEPEYHOTr0 Tepepi3y (3BEACHHS KpaloBOi 3a1adi 0 IHTErPAJbHOTO PiBHSHHS
®penronpMa 2-ro poay 3 CHUMETPHYHUM sSapoM. [IoBHOTa 1 OpPTOTOHANBHICTH
BJIACHUX (PYHKIIIH).

Tema 3. BumytieHi koJluBaHHS PIIMHY B CyJMHAaX. PilieHHs niHiMHOT 3a1a4i
PO BUMYIIEH]1 KOJIMBaHHS P1IUHU.

Tema 4. Teopis Tonkux miactud (I'imore3u Kupxroda. PiBusuus Codi
XKepmen. YcknaaHeHe pIBHSHHS 3 ypaxXyBaHHSM MOMEHTY 1HEpIii MOMEPEYHOro
nepepi3y. ' pannuni ymoBu. lllapHipHO onepTHii, 3aTUCHEHUH 1 BUTbHHI Kpaii).

Tema 5. Mopanpauii anamiz (Y3arajJibHeHE XBWJIBOBE PIBHSHHSA IS
PO3MOJUIEHUX MEXaHIYHUX CHUCTEM, BUIbHI KOJIMBaHHS, CIIEKTpajibHA TEOpis
CaMOCIIPSDKEHUX JIIHIHHUX OIIEpaTOpiB B I'iIbOEPTOBOMY ITPOCTOPI).

Tema 6. KpaitoBi 3amaudi s KOHcepBaTUBHHX cucTeM (Bumymieni
KOJIMBaHHS, OPTOTOHAJBHICTh BIACHUX (OPM IO KIHETHYHOI 1 MO TMOTEHIIHHOT
eHeprii).

Tema 7. Metonu nuckperusamii (Meron Penes-Pitna-I'ansopkina abo
MeTo nepeadadyBaHuX (HOpPM KOJHUBAHb).

Tema 8. KommBanus OarartomapoBoi ieaibHOI PiIAMHU B HEPYXOMOMY
pesepByapi, ska monauieHa TpykHuMu 1iactuHamu ([loTeHmiiiHa 1 KiHeTHYHA
eHepris 6araTomapoBoi i1eanbHOI PIAMHY 1 TPY>KHUX TIJIACTHH).

Tema 9. BinbHi KonuBaHHS OaraTtorapoBoOi i1eaqbHOT PIAMHU 1 MPYKHUX
IUIACTHH B IWIHAPUYHOMY pe3epByapi JOBUIBHOTO TMOMEPEYHOTO Tepepizy
(Y3araibHeHe XBUJIbOBE DIBHAHHA. [HEepPHIHHUN 1 TIPY)KHUM OINEpaTopH.
Busnauenns ckamspHoro no0ytky. Camocmpspkeri onepatopu. OpTOroHAIBHICTh
110 KIHETHYHOI 1 MO IMOTEHIIIHOT eHepril).

Tema 10. Jlesixi okpemi Bumanku (Bunagok npssMokyTHOro kaHany. Bumamok
MpsIMOTO KPYrOBOTO pe3epByapa 1 KPYroBUX IUTACTHH. BWIamok mpsMoro
KUTBIIEBOTO pe3epByapy 1 KUIbIIEBUX IJIACTHH).

Tema 11. KonuBanust 6aratoiapoBoi iieaibHO1 PIIUHU 1 MPYKHUX TIACTHH
B pe3epByapi, IO 3A1MCHIOE 3aaHuil pyx B mpoctopi (Bunagok nuiiHApUYHOTO
pe3epByapa IOBUIBHOTO MOMEPEUHOr0 Mepepizy).



Tema 12. PiBHsIHHA pyXy TBEpJOro Tija, IO MICTUTh 0aratomapoBy piIUHY
Ta MpykH1 mIacTuH (PiBHAHHSA MOCTYyHaJbHOrO PyXy TBEPAOro Tina. PiBHSIHHS
MaJjuX KOJMBaHb TBEPJOro Tijla HABKOJIO HEPYXOMOI OC1).

Tema 13. 3amaua JI.H. CpireHcbkoro B BUNaAKy 0araToliapoBoOi piluHHU, Ta
npykHuX miacTuH (CTIMKICTh MOJIOKEHHS pIBHOBAru. PIBHSHHS 4acToT).

Temal4. 3amaya mpo KoOJUMBaHHSA (PI3UYHOTO MAATHUKY 3 0OaraTomapoBoi
11eaJIbHOI PIAUHOIO 1 NPy XKHUMU MacTUHaMU (CTIMKICTh MOJIOKEHHS! PIBHOBATU.
PiBHsHHS "acTOT).

4, CTpyKTypa HaBYAJbHOI JUCHHUILTIHU

KinbkicTs roqnu

Yy TOMY YHCJIi
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1. Jleski 3arayibH1 MUTaHHS TEOPii MaTUX
KOJIMBaHb BAXKO1 17€albHOT PIAWHHU
(Meton ®yp'e. OcHOBHE IHTErpaJibHE 8 2 2 4
piBHsiHHsA.  Teopema  mpo  BIacHi
kosuBaHHA. [Ipo iCHyBaHHS 1 TIOBHOTI
TOJIOBHUX KOJIMBAHb )
2. KonuBaHHS piIMHUA B HHJIIHIAPUYHINA
MOCYJIMHI  JIOBUILHOTO  TOTIEPEYHOTO
nepepizy (3BelieHHsT KpaioBoOi 3a1adi 10 8 5 5 4

iHTerpaJibHOTO piBHSAHHSA Dpearonpma 2-
r'o POy 3 CMMeTpuYHuM sifpom. [ToBHOTa
1 OPTOTOHAJIBLHICTh BJIACHUX (YHKITIH)

3. Bumymeni konuBaHHS pIiIMHU B
cynuHax. PimienHs niHiliHOT 3agadi mpo 8 2 2 4
BHUMYIIICH1 KOJMBAHHS PIAUHU

4. Teopis Tonkux tiactuH (I'imore3m
Kupxroda. PiBasuus Codi XKepmen.
chnaleege pi.]fH}IHH}I 3 YpaxyBaHHsM 3 5 5 4
MOMEHTY 1HEpIIii MOoMepevyHoro nepepizy.
I'pannuni ymosu. IllapHipHO omepTHi,
3aTUCHEHUH 1 BUIbHUN Kpaii)

5. MopanpHuit  aHamiz  (Y3araipHeHE
XBWJIBOBE PIBHSHHS JUISI PO3MOALICHUX
MeXaHIYHUX cucTem, BUIbHI KOJMBAHHI, 8 2 2 4
CHEeKTpalbHA TEOPi CaMOCHPSIKEHHX
JTHIAHUX OmepaTopiB B TiUILOEPTOBOMY
pocTopi)

6. KpaiioBi 3amaui 11 KOHCEpPBAaTHBHHUX
CHUCTEM (Bumymeni KOJIMBAHHS,




OpPTOTOHAJIBHICTh  BJIAcCHUX (opM 1o
KIHETHYHOT 1 O NOTEHIIHHOT eHeprii)

7. Meroau nuckperusanii (Meton Penes-
Pitna-I"ansopkina abo METO
nepenadadyBaHuX (OpPM KOJIHBAHB)

8. KonuBanusa OararomapoBoi ieanbHO1
pIIMHU B HEPYXOMOMY pe3epByapi, sKa
MoJUIeHa  TPYKHUMH  IUTACTHHAMH
(ITorenmifina 1 KiHETHYHA  EHEPris
OararomrapoBoi igea’mbHOI piguHHA 1
MPYKHUX IJIACTUH)

9. BumbHiI KonHMBaHHsA OaraTomrapoBoi
171eaJibHOT P1IMHU 1 IPY)KHUX IUIACTUH B
LWITIHIPUYHOMY pe3epByapl JTOBUIBHOTO
nornepeyHoro mepepidy (VYsaraibHeHe
XBWJIbOBE  pIBHSAHHA. [HepuifiHuit 1
NpYy)KHUM  omeparopu.  BusHaueHHs
ckaisipHoro  o0ytky. CamocmpsbkeHi
oIepaTopH. OpTOroHaNbHICTD o
KIHETUYHOT 1 10 MOTEHIIHHOT eHeprii)

10. Jlesxi oxpemi Bumanku (Bumamox
MPSIMOKYTHOTO KaHamy. Burmamox
IpsIMOTO  KPYroBOTO  pe3epByapa 1
KpyroBux IulacTUH. Bumanox mpsmoro
KUTBIIEBOTO pe3epByapy 1 KUIBLIEBUX
UTACTHH)

11. KonuBanns OararomrapoBoi
17ICJIPHOT PIIMHM 1 MPY)KHUX TUTACTHH B
pe3epByapi, 10 3AIMCHIOE 3aaHUi pyX B
npoctopi  (Bumagok  muIiHAPUYIHOTO
pe3epByapa JOBUIBHOTO IOTIEPEYHOTO
nepepizy)

10

12. PiBHAHHS pyXy TBEpPJOTO TiIa, IO
MICTUTh  OaraTomapoBy piaMHYy Ta
MPYXKHI TJIACTUH (PiBHSHHS
MOCTYNAJIBHOTO pPyXy TBEpAOTO Tila.
PiBHSHHST ManMX KOJHUBAaHb TBEPIOTO
TiJIa HABKOJIO HEPYXOMOT 0C1)

10

13. 3apmaua JI.H. CpiTeHCHKOTO B BUMIAIKY
OaraTomapoBoi piIMHU, Ta MPYKHHUX
IIJIACTUH (CriiikicTh MOJIOKEHHS
piBHOBaru. PIBHSHHS 4acToT)

10

14. 3amaya mpo KOJMBaHHSA (PI3UUHOTO
MasTHUKY 3 OaraTomapoBoi iAeanbHOi
pPIIMHOIO 1 TPYKHUMH IUIACTUHAMU
(CTilikicTh ~ TIOJIO)KEHHS ~ PIBHOBAru.
PiBHsIHHS YacTOT)

10

Ycboro rogua

120

28

28

64

5. Temu NPpaKTHYHUX 3aHATHb




10

3/

Ha3zBa Temu

KinbkicTh
rOANH

Jlesiki 3arajibHi MUTaHHS TEOPii MAJIMX KOJIMBAaHb BAXKOI 1M€aIbHOI
pimuau (Meron @yp'e. OcHOBHE iHTErpalibHE piBHSIHHSA. Teopema mpo
BJacHi kKosmBaHH:. [Ipo icHyBaHHS 1 TOBHOTI TOJIOBHUX KOJINBAHb )

KonuBanHs pigMHM B WWIHAPWYHIA  TOCYIWHI  JOBUIBHOTO
MOTIEPEYHOr0 Tepepi3y (3BEACHHA KpaloBOi 3a/1a4i A0 IHTETpalbHOTO
piBHsHHS Dpenronpma 2-ro poay 3 cuMeTpudHuM siapom. [loBHOTa i
OPTOTOHAIBHICTH BIACHUX (DYHKITii)

BumynieHi KOJWBaHHS PIIMHU B CcyauHax. PimeHHs NiHIHHOT 3amadi
PO BUMYILIEH1 KOJIUBaHHS PIAMHU

Teopiss Tonkux miactuH (I'imotesm Kupxroda. PiBusHHa Codi
XKepmen. VYcknaaHeHe pIBHSHHS 3 ypaXyBaHHSIM MOMEHTY 1HepIii
nonepeyHoro rmnepepisy. I'panmuni ymosu. IllapHipHO omneprtuii,
3aTUCHEHUH 1 BUIbHUHN Kpail)

Mopanbanit  aHamiz  (Y3araJibHeHE  XBWUJIBOBE  PIBHSHHSA IS
PO3MOJIUVIEHUX MEXAaHIYHUX CHCTEM, BUIbHI1 KOJIUBAHHSI, CIIEKTpajibHa
TEOpis CaMOCHPSDIKEHUX JIHIMHUX OmepaTopiB B TUIbOEpTOBOMY
IIPOCTOP1)

KpaiioBi 3amaui 1151 koHCcepBaTUBHUX cucTeM (BumylieHi koJMBaHHS,
OPTOTOHAJILHICTh BJACHUX (OPM IO KIHETUYHOI 1 MO TMOTEHIIHHOT
eHeprii)

Meromn muckperusamnii (Meton Penes-Pitna-I"anbopkina abo meton
nependavyBaHux (opM KOJHUBAHb )

KonuBanus OararomapoBoi ileaJbHOI pIAMHA B HEPYXOMOMY
pesepByapi, sika mojauieHa npyxkHuMHU TactuHamu ([loTeHmiitHa 1
KIHETMYHA €Heprig OaraTomrapoBOi 11€abHOI PIAMHH 1 MPYKHHX
TIJIACTHH)

BinbHi konuBaHHS OaraTomiapoBOi I1€IBHOT PIIMHU 1 TPYKHUX
IUTACTUH B MWIHAPUYHOMY pe3epByapi JOBUIBHOTO TONEPEUYHOTO
nepepizy (Y3araJibHeHe XBHJIbOBE PIBHSHHS. [HEpUiMHHMI 1 MpyXHUI
omeparopu. BwusHaueHHs ckamspHOro J100yTKY. CamocnpsbkeHi
onepatopu. OpTOrOHANBHICT, MO KIHETUYHOI 1 MO MOTEHLIAHOT
eHeprii)

10

Heski oxpeMi Bumnanku (Bumagok npsMokyTHOTO KaHaily. Bumamok
NpsIMOTO KPYrOBOTO pe3epByapa 1 KpPYroBUX IUIACTUH. Bumamok
MPSIMOTO KUTBLIEBOTO Pe3epByapy 1 KiIbIIEBUX IIACTHH)

11

KonuBanHs GararomapoBoi i1€albHOT PIAMHU 1 NPYKHUX IUIACTHH B
pe3epByapi, IO 3aiiicCHIOE 3amaHuii pyX B mpocTtopi (Bumamok
LWJIIHJAPUYHOTO pe3epByapa JIOBUIBHOTO MONEPEUHOTo Nepepizy)

12

PiBHSIHHS pyXy TBEpAOro Tia, IO MICTUTH OaraTolapoBy piAMHY Ta
npyxHi miuactuH (PIBHSHHS MOCTYNManbHOTO pPyXy TBEPIOro Tijla.
PiBHSIHHS MaJIUX KOJIMBaHb TBEPJIOTO TLIa HABKOJIO HEPYXOMOT OC1)

13

3agaua JI.LH. CpiteHcbkoro B BHMAJAKY 0OararomapoBoi piiWHHU, Ta
npyxkHux 1iaactuH (CTIHKICTP TOJIOKEHHS piBHOBard. PiBHSIHHS
4acToT)

14

3ajaya Mpo KOJHMBaHHA (I3UYHOTO MAasTHUKY 3 OararomapoBoi
11eaIbHOT PIMHOIO 1 MPYKHUMHU Tu1acTUHAMU (CTIMKICTh MOJIOKEHHS
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3/

Ha3zBa Temu

KinbkicTh
rOANH

piBHOBaru. PiBHSHHS yacToT)

Pazom

28

6. Temu 11 caMoCTiiiHOI podoTH

HazBa Temn

KinbkicTh
roANH

Jlesiki 3arajibHi TUTAHHS TEOPii MAJIMX KOJWBAaHb BAXKOI iCalIbHOI
pimuau (Meton ®@yp'e. OcHOBHE iHTETpaiabHE piBHSAHHS. TeopeMa mpo
BJIacH1 KoJinBaHHA. [Ipo iCHyBaHHS 1 HOBHOTI TOJIOBHUX KOJIMBAHb)

4

KonuBanHs piguHM B IWIHAPUYHIA — MOCYJIUHI  JOBUIBHOTO
MONEPEYHOro nepepisy (3BeleHHsT KpaloBOi 3a/1adl O IHTETPaIbHOIO
piBHsiHHA PpearonbMa 2-ro poay 3 cuMeTpuyHuM sjapoM. IloBHoTa 1
OpPTOTOHAJILHICTh BIACHUX (PYHKII1i)

BumymieHni konuBaHHS piIMHU B cyauHax. PimeHHs miHIMHOT 3amadi
PO BUMYIIIEH1 KOJUBAHHS PITUHU

Teopiss Tonkux mutactuH (I'imotesm Kupxroda. PiBusuua Codi
Kepmen. VYcknaaHeHe pIBHSHHS 3 ypaxXyBaHHSIM MOMEHTY 1HepIii
nonepeyHoro rmnepepisy. ['pannuni ymoBu. IlapHipHO oOmnepTHii,
3aTHCHEHUH 1 BUIbHUH Kpail)

Mopanbanii  aHamiz  (Y3araJlbHEHE  XBWJILOBE  PIBHSHHS IS
PO3MOJUICHNX MEXaHIYHHUX CHUCTEM, BUIbH1 KOJMBAHHS, CICKTpaJbHA
TEOPisI CaMOCHPSDKEHHX JIHIHHUX OMEpaTopiB B TUILOEPTOBOMY
MIPOCTOP1)

KpaiioBi 3agaui myisi KoHCEpBAaTUBHUX cucTeM (BumyrieHi konuBaHHS,
OPTOTOHAJILHICTh BJACHUX (OPM MO KIHETUYHOI 1 MO TOTCHIMHOT
eHeprii)

Meroau muckperusarnii (Meton Penes-Pirna-I"anbopkina abo meton
nepeadavyyBaHux (OpM KOJHUBAHD)

KonmuBanus OararomapoBoi imeanbHOi pPIAMHK B HEPYXOMOMY
pesepByapi, sika mojauieHa npyxkHuMHU TactuHamu ([loTeHmiitHa 1
KIHETMYHA C€Hepris 0araTomapoBOi 1€abHOI PIAMHU 1 MPYKHUX
TIJIACTHH)

BinpHi KonMBaHHS OaraTomapoBOi il€anbHOI PIAMHU 1 MPYKHUX
IUTACTUH B MWIHAPUYHOMY pe3epByapi JOBUIBHOTO TONEPEYHOTO
nepepizy (Y3arajabHeHe XBUJIbOBE PIBHSAHHA. [HepiliHUI 1 NpyXHUN
omepatopu. BusHaueHHs ckamspHoro Ao0ytky. CamocmpsbkeHi
onepatopu. OpPTOrOHAIBHICT, MO KIHETMYHOI 1 MO MOTEHUIAHOT
eHeprii)

10

Heski okpeMi Bumnajaku (Bumamok npsiMokyTHoro kanany. Bumamok
NpsIMOTO KPYrOBOTO pe3epByapa 1 KpyroBUX IUIacTUH. Bumanok
IPSIMOTO KUIBIIEBOTO Pe3epBYapy 1 KUIbLIEBUX IJIACTHH)

11

KonuBanHs OararomapoBoi ie€anbHOT PIAMHU 1 MPY)KHUX IUIACTHH B
pe3epByapi, IO 3aiiicCHIOE 3amaHuii pyX B mpocTtopi (Bumamok
LWJIIHAPUYHOTO pe3epByapa JJOBUIBHOTO MOTIEPEYHOT0 Mepepizy)

12

PiBHSIHHS pyXy TBEpAOro Tijia, IO MICTUTh OaraTromapoBy piluHy Ta
npyxHi miuactuH (PIBHSHHS MNOCTYHNaldbHOTO pPyXy TBEpPIOro Tijla.
PiBHSIHHS MaJTuX KOJIMBaHb TBEPJIOTO TLJIa HABKOJIO HEPYXOMOI OC1)




12

Ne KiabkicTn
Hassa Temu
3/m rOAUH
13 | 3agaua JL.LH. CpiteHcbkoro B BHIAAKY 0aratromapoBoi piauHHU, Ta
npyxHux 1iaactuH (CTIHKICT TOJIOKEHHsSI piBHOBard. PiBHSAHHSA 6
4acToT)
14 | 3agaua npo KoJauBaHHSA (I3UYHOTO MAasTHUKY 3 OaraTouiapoBoi
i1eabHOT PiqMHOIO 1 MPYKHUMU TuTacTUHAMU (CTIMKICTD MOJIOKEHHS 6
piBHOBaru. PiBHSHHS 4acToT)
Pazom 64
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7. MeToay HABYAHHSA

[Ipu BukIagaHHI HaBUYAJbHOI AUCHUILTIHM «BHOIPKOBI po3Niin MEXaHIKU
CYLIUTLHOTO CEpPEIOBUINA» BUKOPUCTOBYIOTHCS TaKi METOJIM HABYAHHSA: METO]I
npoOJIeMHOTO HaBYaHHS, €BPUCTUYHE HAaBUYAHHS, MOIYJIbHO-PEHTHHIOBA CHUCTEMA

HaBYaHHS.
8. MeToau KOHTPOJII0

BukopucTOBYIOTHCS HACTYIIHI METOIN KOHTPOJIIO:
1. I[ToToYHMI1 KOHTPOJIH 3HAHD:
- YCHE OINUTYBaHHS;
- BUKOHAHHS TPAaKTUYHUX POOIT;
- TECTyBaHHS;
- BUKOHAHHS JOCIIHUIIBKUX 3aBJIaHb.
2. [lincymMKOBUN KOHTPOJIb 3HAHB (1CTIHT):
- IMJICYMKOBUH TeCcT ab0 eK3aMeHalliiiHi OuIeTH.

9. Kputepii oniHIOBaHHS pe3yJIbTATIB HABYAHHS

Po3nonia 6aJiB, siki oTpuMy€ acnmipaHT

AyauTopHa podora o =
3 S E
E=|2&
R
o 4
Temu S i =
S| @ 2_
ST|EE
T1 | T2 [ T3 [ T4 | T5 | T6 %73 T9 | T10(T11|T12|T13|T14 g

3arajbHa KiJIBKICTH
OTPUMAHHUX 0aJIiB

N
N
N
N
N
N
S
S
S
S
S
N
N
S
g

100
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[IIkaJya oniHIOBAHHA

Cyma 6auiB 3a Bcj Oninka 32 HAIOHAJILHOIO IIKAJI0I0
BHIM HABYAJIbLHOI
MisLIbHOCTI AJIsl icmuTty
«BIIMIHHO» - 3/100yBa4 MOBHO 1 BCEOIYHO PO3KPUBAE MUTAHHS
90_100 TEMH, BUIBHO OHepye ITIOHATTAMHU lTeleHOHOFICIO, I[CMOHCpre

IIIMOOKI 3HAHHS JPKEpEJ, Ma€ BIACHY TOYKY 30pPY CTOCOBHO
BiJIMIOBITHOT TEMH 1 MO’KE apTYMEHTOBAHO 11 TOBOJIUTH

«mobpe» - 3araJioM pIiBeHb 3HAaHb 3700yBadiB BIAMOBITAE
75-89 BUKJIQZICHOMY BHILE, aj€ MaroTh Miclle JEesK1 YNYIIEHHS NpU
) BUKOHAaHHI  3aBJaHb, OOTpYHTYBaHHS HETOYHI, HE
HIATBEPPKYIOTHCS JOCTaTHRO OOTPYHTOBAHUMHU JI0Ka3aMU
«3a/I0BUIbHO» - 37100yBau pO3KpHUB IUTAHHS, B 3arajJlbHUX
60-74 pucax, po3yMi€ iX CyTb, HAMAraeTrbcsi poOUTH BUCHOBKH, ajie
) Opy 1IBOMY MPUIYCKAETHCS TPyOMX MOMMIIOK, MaTepial
BHUKJIAIa€ HEJIOTIYHO 1 HE CAMOCTIHHO

«HE3aJI0BUIBHO» - 3 MOJMJIMBICTIO IOBTOPHOTO CKJIaJaHHS,
35.59 3100yBav HE B 3MO31 JaTH BiJMIOBIIb HA MIOCTABJICHE 3aITUTAHHS
) abo BIAMOBiAb HENpPaBWJIbHA, HE PO3YMI€ CyTi NUTAHHS, HE
MOKe 3pOOUTH BUCHOBKH

0-34 HE33JIOBUTPHO» - 3 O0OOB’SI3KOBHM TIOBTOPHHM BUBYCHHSIM
IUCHAIUIIHA

10. OpieHTOBHMII MepeTiKk MUTAHb 10 MiZICYMKOBOI'0 KOHTPOJIIO (iclHTY)

1. Jleski 3araimbHi TUTaHHS TeOpil MajauX KOJWBaHb BAaXKOI 1/1€aIbHOT
pinuan (Meton ®yp'e. OcHOBHE iHTerpalibHEe pIBHSHHS. TeopeMa MpoO BIIACHI
KoiuBaHHA. [Ipo iCHYBaHHS 1 TOBHOTI TOJIOBHUX KOJIMBAHb).

2. KonuBaHHs piiHKA B MWIIHAPUYHINA TMOCYIWHI JOBLIBHOTO MOMEPEYHOTO
nepepi3zy (3BeJIeHHsI KpaloBoi 3a1a4i 10 iHTerpaabHoro piBHaHHS dpenronbpma 2-
r'0 POy 3 CUMETPUYHUM s71poM. [I0BHOTA 1 OPTOTOHATBHICT BIACHUX (PYHKITIH).

3. BumymieHi KonuBaHHS PiAMHU B CyauHax. PimeHHs niHiMHOT 3ama4i mpo
BUMYIIICHI KOJIMBAHHS P1AMHH.

4. Teopis Toukux miactul (I'imote3u Kupxroda. Pisasuus Codi
XKepmen. YcknaaHeHe piBHSHHS 3 ypaxyBaHHSM MOMEHTY iHEPIIii MOMEPEYHOTrO
nepepizy. ['paamuni ymosu. [llapripHo onepTtuii, 3aTUCHEHUH 1 BUTbHUN Kpai).

5. Mopanbauit anani3 (Y3arajibHEeHE XBUJIbOBE PIBHSIHHS ISl PO3MOIUICHUX
MEXaHIYHUX CHUCTEM, BUIbHI KOJHMBAHHS, CHEKTPaJIbHA TEOPisS CaMOCHPSIKEHHX
JTHIMHEX OIepaTopiB B TUILOCPTOBOMY MPOCTOPI).

6. KpaiioBi 3amaui 11 KoHCepBaTHBHUX cucteM (BumyiieHi KoJawMBaHHSA,
OpPTOTOHATBHICTH BIACHUX (POPM O KIHETUYHOI 1 IO MOTEHIIIIHOT eHeprii).

7. Metonn nuckpermsanii (Meton Penes-Pitia-I'anbopkina abo merton
nependadyBaHuXx (OpM KOJHMBAHb).
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8. KonuBanHs GararonmiapoBoi 11€ajibHOI PIIUHU B HEPYXOMOMY pe3epByapi,
gKka mnoauleHa mnpyxHuMH 1iactuHamMu (IloTeHuiiHa 1 KiHETUYHA EHEpPris
OaraTomapoBoi 11€aJIbHO1 PIIMHHU 1 IPYKHUX IUIACTHH).

9. BuibH1 KOJIMBaHHS OaraTouiapoBoi 11€abHOT PIAMHY 1 IPYXHUX IUIACTHH
B UWIIHAPUYHOMY pe3epByapl IOBUIBHOIO MONEPEYHOro nepepisy (Y3zaraiabHeHe
XBWJIOBE PIBHAHHS. [HEpLiiiHUI 1 TpyKHU onepaTopu. BuzHaueHHs CKalsipHOTO
no6yTky. CamocrpsikeHni omneparopu. OpTOrOHANBHICTh MO KIHETUYHOI 1 MO
MOTEHIIMHOT €Heprii).

10. Hesixi okpemi Bumanku (Bumamok mnpsimokyTHOro kanany. Bumagok
OpsIMOTO  KPYTOBOTO pe3epByapa 1 KpYyroBHX IUIACTUH. Bumajgok mnpsamoro
KUTBLIEBOT'O Pe3epByapy 1 KUIbLIEBUX IJIACTHH).

11. KonuBanHg OararomapoBoi ifeaidbHOi PIIMHMU 1 MPYKHHUX IUJIACTUH B
pe3epByapi, 10 31ACHIOE 3allaHuii pyx B mnpocTtopi (Bumamok muiiHApUYHOTO
pe3epByapa IOBUILHOTO MOMEPEYHOTro nepepizy).

12. PiBHSIHHS pyXy TBEpAOro Tijia, IO MICTHTH 0OaraToliapoBy piAMHY Ta
npyxHi miacTuH (PiBHAHHS NOCTyNalbHOTO pyXy TBEpAOro Tia. PiBHSHHS Mamux
KOJIMBaHb TBEP/IOTO TiJIa HABKOJIO HEPYXOMOT OC1).

13. 3agaua JI.LH. CpiteHcpkoro B BHMaAKy OaraTolmiapoBOi piAMHH, Ta
npyxHuX miaactuH (CTIHKICTh TOJN0KEHHs pIBHOBAru. PIBHSHHS 4acToT).

14. 3amava npo konuBaHHA (I3UYHOTO MAATHUKY 3 OaraTomapoBoi
i1eabHOT PIAUHOIO 1 MPYyXKHUMH TuTacTUHAMH (CTIMKICTh MOJIOKEHHS PIBHOBArHW.
PiBHsIHHS "acTOT).

11. PexomenaoBaHa Jiteparypa

1. Sedov L. I. A Course in Continuum Mechanics. — Wolters-Noordhoff,
Groningen, 1971.

2. Kochin NL.E. Theoretical hydromechanics. — New York, Interscience Publishers,
1964.

3. Kononos O.M. OcHOBHI METOAM TOCHIIUKEHHS CKIAHUX MEXAHIYHUX CUCTEM:
Mertonuunuii mociOHUK 31 crenkypcy "luHamika TUT 3 MOPOXKHUHAMHU, IO
MicTaTh pinuHy". — Jlonensk: JJonHY, 2007. — 40 c.

4. Berdichevsky V.L. Variational Principles of Continuum Mechanics. — Springer-
Verlag Berlin Heidelberg, 2009.

5. Faltinsen O.M., Timokha A.N. Sloshing. — Cambridge University Press, 2009. —
686 p.

6. Lukowsky Ivan A. Nonlinear Dynamics. Mathematical Modeles for Bodies
with a Liquid — De Gruyter Studies in Mathematical Phisics. Volume 27, 2015
393 p.

7. Ibrahim R.A. Recent Advances in Physics of Fluid Parametric Sloshing and
Related Problems. Journal of Fluids Engineering. — 2015. — 137. — P. 1 — 52.

8. Kononov Yu.M. Stability of the Equilibrium State of a Rigid Body with
Multilayer Ideal Liquid Separated by Elastic Plates. Ukrainian Mathematical
Journal —2022, 73,— P.1551-1565.



16

9. Kononov Yu.M., Sviatenko Ya.l. Stabilization of unstable Spinning of a
Lagrange Gyroscope in a Resisting Medium by another spinning gyroscope. Int.
Appl. Mech. —2022. — 58, Ne 5. — P. 605 — 612.

10.Tpouenko B.A., Tpounenko HO.B. 3actocyBaHHs BapiallliHUX METOIIB Y
CHEKTPAIbHUX 3a/1a4aX TOHKOCTIHHUX 000JIOHOK 1 TiiponpyxkHocTi — KuiB: [H-T
marematuku HAH VYkpainu, Hayk. nymka, 2023. — 340 c.

11.Kononov Yu.M., Sviatenko Ya.l. Stabilization of a Spinning Lagrange
Gyroscope Filled with Ideal Fluid in a Resisting Medium. Int. Appl. Mech. —
2023. —59, Ne 2. — P. 207 — 217.

12.Kononov Yuriy M. On the solution of a complicated biharmonic equation in a
hydroelasticity problem. Journal of Mathematical Scienc. — 2023. -274 , Ne 3. —
P. 340 — 352.

13.Kononov Yuriy M. On the rotational stability in an environment with resistance
of a free system of two rigid bodies connected by an elastic spherical joint and
having a cavity with a liquid. Journal of Mathematical Scienc. — 2024. —284 ,
Ne 3. — P. 345 — 356.



