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BCTYII

[Iporpama HaB4asbHOI AuCHUILIIHK «BapiariiiHi TPUHIMIN KIACMYHOI MEXaHIKH Ta
MeXaHiKa CYLUIbHUX CEpEJOBUI) CKJIAJeHa BIANOBIIHO J0 OCBITHBO-HAyKOBOi (OCBITHBO-
npodeciiiHoi) mporpaMH MiAIrOTOBKH MEPIIIOTO PiBHIO BUIOI OCBITH — OaKajiaBp

crnenianbHOCTI 104 — i3uka Ta acTpOHOMIs

OCBITHs ITporpama — (pizuka

1. Onuc HaBYAJILHOI AMCHUILIIHA

1.1.Mera BUKIIaJaHHS HABYAIBHOI AUCIUILTIHU
MeToro BUKIJIaJIaHHS HaBUYaJIbHOI MUCHMILTIHA «BapialiifHi NPUHIUINA KJIACUYHOI MEXaHIKH Ta
MeXaHiKa CYHITbHHX CEpeJOBUIN» € HaJaHHSA CTyAEeHTaM Kadeapu TeopeTHdHoi ¢i3uku
MOTJIMOJICHUX YSIBJCHDb PO BapialliiiHi IPUHIUIIN, PO 3aKOHU 30epeKeHHs, T0Oy0BY Ha OCHOBI
BapiallifHUX MPUHIIMIIB TEOPii pyXy MEXaHIYHUX CHCTEM B JIATPAH)KEBOMY Ta TaMiJIbTOHOBOMY
dopmanizmax, y ¢dopmanizmi piBHsSHHS ['aminbroHa—K001 K Ui HEPEISATHUBICTCHKUX TakK 1
PEISITHBICTCBKUX MEXaHIYHUX CHCTEM, BCTAHOBJICHHS 3B’SI3KY MiX KJIIACHYHOIO Ta KBAHTOBOIO
MEeXaHIKaMH, PO BUKOPUCTAHHS BapialliiHUX MPHUHIMINB Y KJIACHYHIA MEXaHIIl Ta y MeXaHilli
CYLIIbHUX CEPEJIOBHUIIL — TEOPii pyXy PiJuH, Ia3iB Ta TBEPAUX TLI.

1.2. OcHOBHi 3aBI1aHHA BUBYECHHSA JUCIHHUILIIHA

€ HaBYUTH CTYJICHTIB:

— BUKOPHCTaHHIO BapHaLifHUX NPUHLUIIB JUIsl OTPUMAaHHS PIBHAHB KJIIACUYHOI Ta PEeNIATUBICTCHKOT
MEXaHIKU

— PO3B’s3aHHIO 33/1a4 KJIACHYHOI MeXaHiku MeTonamu Jlarpanxa, ['aminsTona, ["aminprona—Sko6i
— OCHOBHHUM IOHATTSIM MEXaHIKH CYLIbHUX CEPEeOBHIL,

— cnocobam omucy Elinepa Ta Jlarpanxka,

— PIBHSIHHIO HENIEPEPBHOCTI Ta TEH30pY Halpy>KEeHHH,

— OCHOBHHM pPIiBHSHHSM PYXY i7I€aJIbHOI PiIMHH,

— OINKCYBATH I'PaBiTalliliHi, 3ByKOBI, CPEPUYHI, yIapHI XBHUIII,

— XapaKkTepU3yBaTH B’SI3Ky piAMHY,

— OCHOBHHM PiBHSHHSIM TeOpii PY>KHOCTI,

— pO3B’sI3yBaHHIO 3a/1a4i Je(OpMyBaHHS CTEPKHIO,

— pO3TJIsLIaTH PO3NIOBCIOKEHHS 3BYKOBUX XBHJIb,

— JIOCITKYBAaTH TEOPETUYHHUM IIJISIXOM TETUIONPOBIHICTh, B’ A3KICTh, OTJIMHAHHS 3BYKY,

— KOPUCTYBATHUCh HABYAIILHOIO Ta JIOBIJIKOBOIO JIITEPATYPOIO Ta 0OMPATH aJIeKBaTHI METOAN
PO3B’s13aHHS 3a/1a4 MEXaHIKU CYIUIBHUX CEpPEIOBHILL.

Komnemenmnocmi, wjo 3abe3neuyromvcs OUCYUNIiHOW:

* 3/1aTHICTH PO3B’SA3yBaTH CKJIA/IHI CIIeIiasli3oBaHi 3a/Ja4i Ta IPaKTU4YHI TpoobaeMu 3 Gi3uku
Ta/abo acTpoHOMIi y mpodeciiiHii IiIpHOCTI ab0o y Tpoleci MOAAIBIIOr0 HaBYaHHSA, IO
nepeadavyae 3acTOCYBaHHS NEBHMX Teopid 1 wmeTomiB ¢i3uku Ta/abo acTtpoHOMIi 1
XapaKTepPU3YEThCSI CKIIAHICTIO Ta HeBU3HaueHIcTio yMOB (IK).

* 3IaTHICTH 710 a0CTPaKTHOT'O MHUCIIEHHSI, aHani3y Ta cuaTesy (3K-1).

* 3IaTHICTh 3aCTOCOBYBATH 3HAHHS y MPaKkTHUHKUX cuTyaisx (3K-2).

» HaBuuku BUKOpUCTaHHS iHPOpPMaIiiHUX 1 KOMyHiKaliitHuX TexHoorii (3K-3).

* 3MaTHICTh OyTH KpUTUYHKUM i camokputuaHuM (3K-4).

* 3nmaTHICTh MpuitMaTu o0rpyHToBaHi pimeHHs (3K-5).

» HaBuuku mixkocobucticuoi B3aemoii (3K-6).

* 3IaTHICTH OLIIHIOBATH Ta 3a0e3MevyBaTH SKiCTh BUKOHYBaHHX poOiT (3K-8).

* BusHaueHICTh 1 HAMMOJIETIIMBICT MO0 MOCTABICHHUX 3aBAaHb 1 B3ATHX 000B’s13KiB (3K-9).



* 31aTHICTP CIIJIKYBaTHCS JCPKABHOIO MOBOIO SIK YCHO, TaK 1 muchbMoBo (3K-12).

* 3/1aTHICTH CIIJIKYBaTHCs iHO3eMHO0 MOBOIO (3K-13).

* 3HaHHS 1 PO3YMIHHS TEOPETHYHOIO Ta EKCIEPUMEHTAIBHOTO 0a3ucy cydacHoi (pi3uKu Ta
actponomii (OK-1).

* 3/IaTHICTh MpAIOBAaTH i3 HAYKOBUM OOJIQJIHAHHSAM Ta BHMIpPIOBAIBHUMHU TPUIAJAMH,
00poOJIATH Ta aHATI3yBaTH pe3yibTaTh Aociimkensb (OK-4).

* 3/1aTHICTP BUKOHYBaTH OOYHCIIIOBAJIbHI CKCIIEPUMEHTH, BUKOPUCTOBYBATH YHCENbHI
METOJTU JUTSl PO3B’sI3yBaHHsI (DI3MYHUX Ta ACTPOHOMIYHUX 33]1a4 1 MOJICTIOBaHHS (PI3UYHUX CHCTEM
(DK-5).

* 3/1aTHICTh MOJICNIOBATH (BI3UYHI CUCTEMH Ta aCTpOHOMIUHI siBuIna 1 porecu (DOK-6).

* 3aTHICTh BUKOPHCTOBYBAaTH 0a30Bl 3HaHHsS 3 (I3UKM Ta aCTPOHOMIi HJIsi PO3YMIHHSA
OyZ0BU Ta MOBEIIHKM MPUPOIHUX 1 INTYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLIT BeecBiTy
(DOK-7).

* 3IaTHICTH MPAIFOBATH 3 JUKEPEJIaMU HaBYaJIbHOI Ta HayKoBoi iHpopMmariii (PK-9).

* 3[aTHICTH CAMOCTIMHO HABYATHUCSI 1 ONTAHOBYBATH HOBI 3HAHHS 3 (PI3UKH, aCTPOHOMIT Ta
cymikuux ramyseit (PK-10).

* YcBimomieHHs npodeciiHuX eTHYHNUX aCTIEKTiB (Qi3MUHUX Ta ACTPOHOMIYHUX JAOCIIKEHb

(PK-12).

+ OpieHrTarlist Ha HaliBUILl HAYKOBI CTAaHJAPTH - 0013HAHICTH MIOA0 PyHAaMEHTATbHUX
BIJIKPUTTIB Ta TEOPIii, SIKi CYyTTEBO BIUTMHYJHU HA PO3BUTOK (PI3UKHU, ACTPOHOMII Ta 1HIIINX
npupoannurx Hayk. (OPK-13).

* 3parHicTh 3100yBaTH 10JJATKOBI KOMIIETEHTHOCTI Yepe3 BUOIPKOBI CKIa0Bi OCBITHBOT
IpOrpaMu, CaMoOCBiTY, HeopMaibHy Ta iHpopManbHy ocBiTy (PK-14).

1.3. KinbKicTh KpenuTiB — 5.
1.4. 3aranpHa KinbKicTh roguH — 150.



1.5. XapakrepucTuKa HaBUaIbHOI JUCITUILTIHU

3a Bubopom

Jlenna ¢opma HaBuaHHs

Pik niaroroBku

3-i

Cemectp

5-i

Jlekuii

64 rox.

[TpakTH4Hi, CEeMiHAPCHKIi 3aHATTS

He nepenbayeHi HaBYaIbHUM TIJIAHOM

JlabopaTopHi 3aHITTS

He nepenbdayeHi HaBYaIbHUM TUIAHOM

CamocriitHa poboTa

86 rox.

IHauBITyaNbHI 3aBIaHHS

Kypcosa po6ota 20 roa. 3a paxyHOK caMOCTIHHOI poOOTH

1.6. 3rigHOo 3 BUMOTraMu OCBITHBO-TIPO(ECciitHOT MPOrpamMu CTYIC€HTH IOBUHHI JOCSATTH TaKUX
pe3yJbTaTiB HaBYAHHS:

3HaTH, po3yMiTH Ta OyTH 3JaTHUM 3aCTOCOBYBATH Ha MpodeciitHOMy piBHI MPUHIIUIIH i
TEOPETUYHI MiIXOH JI0 OMUCY aHaNi3y, TIIyMayeHHsI, TOsICHEHHsI 1 kilacudikaii cyTi
BapiallifHUX TPUHIMITB KJIACHYHOI MEXaHIKH.

3HaTH, pO3yMiTH Ta OyTH 3[JaTHUM 3aCTOCOBYBaTH Ha 0a30BOMY piBHI MEXaHIKy CYLIIbHUX
CEPEIOBMIIL I BCTAHOBJICHHSI, aHATI3Y, TIIyMadeHHs, MOSCHEHHS 1 Kitacugikailii cyTi Ta MEXaHi3MiB
PI3HOMaHITHUX (DI3MYHMX SIBMII] 1 IIPOLIECIB, SKI BiIOYBAIOTHCS Y PIMHAX, Ta3axX, TBEPAUX TLIaX, — 3
METOIO PO3B’sI3yBaHHS TUIOBUX (DI3MUHMX 3a/1a4.

ByTu 31aTHUM 3aCcTOCOBYBaTH MaTeMaTU4HI1 3HAHHS 3 Teopli JU(epeHLiaIbHUX PIBHSIHD,
BapialifHOro 0OYMCIEHHs, Teopil JIHIHHUX MPOCTOPIB 3 METOI0 PO3B’A3aHHS 33Jad KJIACHUYHOI
MEXaHIKU PI3HUMH METO/IaMHU.

Byru 3matHuMm 3actocoByBaTH 0a30Bi MareMaTH4HI 3HAHHS 3 METOMAIB ONHUCY CYLIUIBHUX
CEePEIOBHIIL 3 METOIO OTPUMAaHHS (Pi3MYHUX XapaKTEPUCTUK Pi/UH, ra3iB, TBEPAUX TilL.

IIpoepammi pezynomamu HagyamHs, wjo 3a0e3neuyromocs OUCYUNIIHOK:
3HaTH, PO3YyMITH Ta BMITH 3aCTOCOBYBaTH Ha 0a30BOMY piBHI OCHOBHI IOJIOKEHHS
3arajpbHOI Ta TEOPETUYHOI (PI3UKH, 30KpeMa, KIIACUIHOI, PEJISTHBICTCHKOI Ta KBAHTOBOT MEXAHIKH,
MOJIEKYJISIPHOI (Pi3UKH Ta TEPMOIMHAMIKH, €JIEKTPOMAarHeTU3My, XBHJIbOBOI Ta KBAHTOBOI OMTHKH,
¢Gi3uKM aromMa Ta aTOMHOTO sipa Ui BCTAHOBIICHHS, aHAJi3y, TIyMadeHHs, MOSICHEHHS M
kiacugikamii cyTi Ta MEXaHi3MiB Pi3HOMaHITHUX (Pi3UYHUX SIBUIL 1 IPOLIECIB I PO3B’A3yBaHHS
CKJIQJIHUX CTICI[ialIi30BaHMX 3a/1a4 Ta MPaKTHYHKX podieM 3 ¢izuku ta/abo actponomii (ITPH-1).

* 3HaTU 1 PO3YMITH (i3UYHI OCHOBM ACTPOHOMIUHHUX SBMII: aHaJi3yBaTH, TIIyMAayUTH,
MOSICHIOBATH 1 KJ1acu(ikyBaTH OyI0BY Ta €BOJIIOIII0 aCTPOHOMIYHMX 00’ €KTiB BeecBiTy (muianer,
3ip, MJIAHETHUX CUCTEM, TATaKTHUK TOIIO), @ TAKOXX OCHOBHI (Di3MYHI MPOLECH, SIKi B1IOYBaIOTHCS B
uux (ITPH-2).

* 3HaTH 1 pO3YMITH €KCIIEPUMEHTalIbHI OCHOBH (Di3UKU: aHaNi3yBaTH, OIKCYBaTH,
TIYMa4UTH Ta TMOSCHIOBATH OCHOBHI €KCHEPUMEHTalbHI MIATBEPKEHHS ICHYIOUMX (DI3UMYHHX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJbHi MpoOsieMu cydacHoi ¢izuku ta actporomii (ITPH-5).

* OUiHIOBAaTH BIUIMB HOBITHIX BIJIKPUTTIB HAa PO3BUTOK Cy4YacHOi (i3MKU Ta acTpOHOMIi

(IIPH-6).
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* Po3ymiTu, aHami3yBaTH 1 TOSICHIOBATH HOBI HAYKOBI pE3yibTaTH, OJIEp)KaHI Yy XOJIi
npoBe/IeHHS (PI3UYHUX Ta ACTPOHOMIYHHX JTOCIIKEHbB BioBinHO A0 crenianizarii ([TPH-7).

* Matu 06a30Bi HaBHYKM CaMOCTIHHOTO HaBYaHHS: BMITH BIJIIYKOBYBaTH IOTPIOHY
iHpopMaLil0 B JAPYKOBAaHMX Ta EJIEKTPOHHUX JDKEpenax, aHalli3yBaTH, CHUCTEMaTH3yBaTH,

03YMITH, TIIyMaYUTH Ta BUKOPUCTOBYBATH ii /ISl BUPIIICHHS HAyKOBHX 1 MPUKIATHUX 3aBJIaHb

i i ire i
(TTPH-8).

* BMmiTH ynopsKoByBaTH, TIyMauyUTH Ta y3arajJbHIOBATH OJICpKaHi HAYKOBI Ta MPaKTUYHI
pe3yabTatu, pooutn BucHoBkH ([TPH-11).

* Po3ymiTu 3B’5130K (hi3uKku Ta/ab0 acTpOHOMII 3 1HIIMMH TPUPOJHUYMMH Ta 1HKEHEPHUMU
HayKam#, OyTH OOi3HaHUM 3 OKpEeMUMHU (BIAMOBIIHO O CHeIiai3aimii) OCHOBHUMH MMOHSATTSIMU
NpUKIaaHOi (Pi3MKHM, MaTepialo3HABCTBA, 1HXEHEPii, XiMii, 610JIOT1T TOIIO, a TAKOXK 3 OKPEMUMHU
00’ekTaMu  (TEXHOJOTIYHHUMH TPOLECAMU) Ta TNPUPOAHUMH SBUIIAMH, IO € MPEIMETOM
JIOCJTIJDKEHHS 1HITUX HAYK 1, BOAHOYAC, MOXYTh OyTH MpeaMeTaMu (Gi3uIHUX a00 aCTPOHOMIYHUX
nocinimkens ([TPH-13).

* 3HaTH 1 PO3YMITU poJib 1 Mmicue (i3UKH, aCTPOHOMIi Ta IHIIUX MPUPOJHUYUX HAYK Yy
3arajibHil CUCTEMI 3HaHb PO MPUPOAY Ta CYCIIUIBCTBO, Y PO3BUTKY TEXHIKM W TEXHOJOTIH Ta Yy
dbopmMyBaHHi cydacHoro HaykoBoro citorisiay (ITPH-17).

* Posymitn 3HaueHHS GI3WYHUX JOCHIIHKEHb JUIS 3a0€3ME€YeHHS CTajloro PO3BHTKY
cycminsctBa (ITPH- 22).

* Po3ymiTH icTOpItO Ta 3aKOHOMIPHOCTI pO3BUTKY (hisuku Ta acrpoHomii (ITPH-23).

* Po3ymitu Mmicuie (i3ukd Ta acTpoHOMIl y 3arajibHid CHUCTEMi 3HAaHb MPO MPUPOIY 1
CYCIIJIBCTBO Ta Y PO3BUTKY CYCIIJIbCTBA, TEXHIKH 1 TexHosorii (I[TPH-24).

* MaTy HaBUYKH CAMOCTIHHOTO PUAHSTTS PIllICHb CTOCOBHO CBOiX OCBITHBOT TPAEKTOPIi Ta
npodeciitnoro po3zsutky (ITPH-25).

2. TEeMATHYHHI IJ1aH HABYAJILHOI JUCIHHUILIIHU

Po3nin 1. MaTeMaTH4yHuUii anapaT TeOpeTHYHOI MeXaHiKH

1. Beryn. [IBa ¢opMmyioBaHHS 3aKOHIB MEXaHIKM: BEKTOpPHAa MEXaHika 1 aHaJiTHYHa
MeXaHIKa.

2. CucreMH KOOpJIUHAT: JIeKapTOBI KOOPJUHATH, KPUBOIIHIHHI KOOPAWHATH, y3araibHEH1
koopauHatu. KoHirypartiitnuii npocrip.

3. OcCHOBHI XapaKTepUCTUKHU KPHUBOJIHIMHHUX KOOpPAMHAT: KOOPJIMHATHI MOBEPXHI,
KOOpJIMHATHI JIiH1i, OpT KPUBOJIIHINHUX KOOPAMHAT, €JIEMEHT AOBXKUHU AYTH, QyHIaMEHTAIbHUN
METPUYHUN TeH30p, koediuieHTH Jlame, 3B’SI30K MK OpTaMHU JIEKapTOBUX 1 KPHUBOJIHIMHUX
KoopauHat. KpuBoiHiiiHI OpTOroHaIbHI KOOPAMHATH HA IUIOIIMHI 1 B TPUBUMIPHOMY IIPOCTOPI.
[Tpuknaan KpUBOIIHIMHUX OPTOTOHAIBHUX KOOPAWHAT Ha IUIOLIUHI 1 B TPUBUMIPHOMY IPOCTOPI.

4. lIIBUAKICTH 1 MPUCKOPEHHS B KPUBOJIIHINHUX OPTOrOHAIBHUX KOOPAMHATAX.

5. OcHoBu BapiauiiiHoro uucineHHs. @PyHkuioHan, Teopema Einepa—Jlarpanxa.
IuBapianTHicTh piBHSHHS Elinepa—Jlarpanxa BIIHOCHO NEPETBOPEHHS KOOPIMHAT.

Po3aina 2. Jlarpan:keBa Ta raMiJibTOHOBa MeXaHika

6. [Ipunnun Haiimenmoi aii I'aminbrona. @yukuis aii. Oynkuis Jlarpanka MexaHIYHOI
cucreMd. BuBenenHs piBHAHp Jlarpamka 3a JI0MOMOrol0 MNPUHIMIY HaWMeHIIOl i
V3aranpHeHHMI IMIyJIbC 1 y3araapbHeHa cuia. [{ukmiuHi kKoopawHATH. 3aKOH 30epeKeHHS
y3arajbHEHOro iMIyJbcy. Yac, K HUKIIiYHA KOOpJHHATA. 3aKOH 30epekeHHs eHeprii. PyHKIis
["aminbTOHA.

[Tpuknaau no6ynosu ¢yHkuii Jlarpanxa i piBHAHb Jlarpanka A pi3HUX MEXaHIYHUX CUCTEM.

7. T'aminbroHoBa Mexanika. [leperBopenns Jlexxanmpa. Y3araabHeHI KOOpAWHATH Ta
y3arajbHEHI IMITyJIbCH, K He3aleXHi 3MiHHI. KaHoHiuHO cripspkeHi 3MiHHI. da3zoBuil mpocrip.
PiBusinHs ["aminibTOHA (KaHOHIYHI PIBHSIHHS). BUBeIeHHS 3aK0HY 30€pEKEeHHSI €HEPT1i BUXOITIN
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3 piBHaHb [aminbToHa. Ilpuknamum po3B’s3aHHs 3amad MetoaoM [aminbToHa. IlopiBHSHHA 13
MeTtooM Jlarpanxa.

8. IToBHa moxigHa BiJ QYyHKIIII KOOpAWHAT, IMITyJIbCIB 1 yacy. Jlyxku Ilyaccona. Jlyxku
[Tyaccona i 3akonu 30epexenns. Ilpuknamu obuncnenns ayxok Ilyaccona. Komyratop nsox
orepaTopiB — KBaHTOBMI aHanor ny:ok Ilyaccona. /loka3z ToTrokHOCTI SIK0061 3a JOMOMOror0
KOMYTaTODIB.

9. Kanoniuni mneperBopeHHs. lleperBoproroya (yHKIIiS BiJ Pi3HMX Map KaHOHIYHO
cupsbkeHux. [lpuknanun po3B’si3aHHS 3a7ad 3a JOMOIIOTOI0 KaHOHIYHUX HEPETBOPEHb. 3B 30K
KaHOHIYHUX NIEPETBOPEHD 3 YHITAPHUMH MTEPETBOPCHHAMHU B KBAHTOBIA MEXaHIIII.

10. [is, ax pynkuis koopaunat. PiBusuuas ["aminsroHa—AKo0i.

[ToBHuii iHTETpas piBHSIHHSA [ aminibTOHA- K001,

11. Teopema Sko0i.

12. Ilomin 3miHHMX B piBHAHHI [aminbToHa-fKOOI B JEKApTOBUX, HUIIHIPHUYHHUX,
cepuIHUX KOOPJMHATAX 1 B TOBUIBHUX KPUBOJIHIMHUX OPTOTOHAIBHUX KOOPAWHATAX.
[Tpuknanu po3B’s3aHHS 3a7a4 MeToAoM [ amMinbToHa-SIk00i: BilbHA YaCTHHKA, YaCTUHKA B
OJTHOPITHOMY TIOJIi, TApMOHIYHHUHA OCIMIATOD, 3a1ada Keruepa, chepuyHmii MasTHHUK, TOTSHITIAT
[Termnp—Tennepa, moaudikoBanuii norenmian [lenuis—Tennepa, morenmiaa Mop3se Ta iH.

13. Knacuuna ta kxBaHTOBa MexaHika. PiBHsHHsA ['aminbToHa—SK001 B P-300pakeHHI.
EneMeHTH raMiIbTOHOBOT ONITHUKH.

14. Oco6mMBOCTI 3acTOCYBaHHS BapialliiHUX MPUHUIIB B PENIATUBICTCHKIN MEXaHiIli.
[Tpuxmnanu: po3B’S30K PpENATUBICTCHKOI 3amaui Kemiepa B pelsTHUBICTCBKOMY BUIAJKY,
«PENATUBICTCHKHID OCIHIIIATOP, PYX B MMOCTIHHOMY OJHOPITHOMY €JIEKTPOMArHiTHOMY IIOJII.

Po3ain 3. OcHOBHI OHATTA MeXaHIKN CYNVIBHUX cepel0BHUII

15. [loBepxHeBi Ta MacoOBI CHJIM, BEKTOp Harpy»xkeHHs, popmyia Ko, TeH30p HanpyKeHHs.

16. TToxinHa 3a yacoM (YHKIIIT TOYIIi Ta IHTErpajay 1o 00’ eMy.

17. KinemaTuka cyuinpHuX cepenoul: croci6 Eitnepa Ta cnoci6 Jlarpanxka.

18. 3akoH 30epeKeHHsI MacH 1 piBHSHHS HENEPEPBHICTI.

19. 3akoH 3miHH iMITysbCy. TEH30p I'YCTHHU TOTOKY IMITYJIBCY.

20. 3aKOH 3MiHM MOMEHTY IMITYJIbCY 1 CUMETPisl TEH30PY HaIpy KEHHSI.

21. PiBHsAHHS 3MIHM KIHETHMYHOI €Heprii.

22. JlokanbHO piBHOBaXHUH cTaH. OCHOBH TEPMOJMHAMIKY Ta PIBHAHHS 3MiHH BHYTPIIIHBO]
eHeprii Ta eHTpormii.

Po3znin 4. IneanbHa pinnna
23. PiBHSHHS pyXYy 1/1€aIbHOI PiIUHU.
24. XBWIbOBE PIBHSHHS I 3BYKOBOT XBHJII.
25. 3anexHICTh MIBUIIKOCTI 3BYKY BiJl TEMIIEpaTypH.
26. [Tnocka MOHOXpOMAaTHYHA 3BYKOBA XBUIIS.
27. BnacHi KOTMBaHHS.

5. B’sa3ka pinuna
28. TeH3op HanpyKeHH UTSI B’ I3KAX CEPETOBUIII.
29. PiBusinns Ha’e-Crokca.
30. Cramionapsi Teuil B’A3Ko0i xkuakocti: Teuis [lyaseiins, Tedist y mosi TsSOKIHHS 0 TOXHITiI
TUTOIIMHI.
31. ducniepcist Ta NOTJIMHAHHS 3BYKY.

6. Teopist npy:xHocCTi
32. TepmonuHamika 1eOpMyBaHHSI.
33. BinbHa eHeprist KpUCTaNIB Ta 130TPOIHUX TiJ Y BUMAAKY MaluX AedopMariii.
34. Tlpy»xHi B1acTUBOCTI KpUCTaliB. BekTop nedopmarii.
35. Tenzop nedopmartii. 3akoHu ['yka 17151 KpECTaTIB Ta 130TPOITHOTO YIPYTOTO TiJa.
36. OnmHopinHi xedopmarrii.



37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

PiBHSHHS piBHOBAary.
KpyTinHs cTepKHIO.
Burun (crum) cTepxHro.

[TpyxHi XBU1 Y 130TPOMHOMY CE€pEIOBHIIII.
[TpyxHi XBUIII y KpUCTajax.

[ToBepxHeBi XBUIII.

PiBHSIHHS TETUTOTIPOBIHOCTI B TBEPIUX TiJIax.
TermonpoBiAHICTE KPUCTAITIB.

B’s3KicTh TBEpIUX TiJl.

[TornuHanHs 3ByKYy B TBEpAUX Tilax.

3. CTpyKkTypa HABYAJBHOI M CUMILTIHI

HazBu po3ainiB i Tem

KinpkicTs rogun

JneHHa hopma

yCbOI'O y TOMY YHCIi
I o J1a0. 1HI. C. p.
1 2 3 4 5 6 7
Po3nin 1. MaTeMaTH4YHUIA anapaT TeOPeTHYHOI MeXaHiKH
Tema 1 3.5 2 15
Tema 2 45 2 2.5
Tema 3 45 2 2.5
Tema 4 45 2 2.5
Tema 5 55 2 3.5
Pazowm 3a pozaisiom 1 225 10 12.5
Po3aia 2. Jlarpan:keBa Ta raMiJibTOHOBa MeXaHika
Tema 6 5 2 3
Tema 7 6 3 3
Tema 8 6 3 3
Tema 9 6 3 3
Tema 10 6 3 3
Tema 11 5 2 3
Tema 12 6 2 4
Tema 13 6 2 4
Tema 14 6.5 2 45
Pazom 3a pozinom 2 52.5 22 30.5
Po3aia 3. OcHOBHI OHATTA MeXaHIKH CYNVIBHUX cepel0BHUII
Tema 15 25 1 15
Tema 16 2.5 1 15
Tema 17 25 1 15
Tema 18 2.5 1 15
Tema 19 25 1 15
Tema 20 25 0.5 2
Tema 21 25 0.5 2
Tema 22 25 0.5 2
Pazom 3a pozaisiom 3 20 6.5 13.5
Po3nia 4. IneaabHa pinnna
Tema 23 2.5 15 1
Tema 24 25 15 1
Tema 25 25 2 05
Tema 26 25 2 0.5




Tema 27 2.5 2 0.5
Pazom 3a po3aiiiom 2 12.5 9 35
5. B’si3ka pinnHa
Tema 28 2.5 1 1.5
Tema 29 2.5 1 15
Tema 30 25 1 15
Tema 31 2.5 1 15
Pazom 3a pozaiiom 5 10 4 6
6. Teopist npy:KHOCTI
Tema 32 2.5 0.5 2
Tema 33 2.5 0.5 2
Tema 34 2.5 0.5 2
Tema 35 2.5 0.5 2
Tema 36 2.5 0.5 2
Tema 37 2.5 0.5 2
Tema 38 2.5 0.5 2
Tema 39 2 0.5 15
Tema 40 2 0.5 15
Tema 41 2 0.5 15
Tema 42 2 1 1
Tema 43 2 1 1
Tema 44 2 1 1
Tema 45 1.5 1 0.5
Tema 46 15 1 0.5
Pa3oM 3a po3tiziom 6 32.5 10 22.5
Ycboro 150 64 86

4. TeMM NPaKTUYHHUX 3aHATH (ceMiHapiB)
He nependaueni HaB4aIbHUM IUIAHOM.

5. 3aBpaHHs A9 caMOCTiliHOI podoTH

[TosicHeHHS 11010 TOTO, 110 TOBUHEH 3pOOUTH CTYACHT ITi/1 YaC CaMOCTiiHOI poOOTH:

1. Tlo BciM HWX4Ye BKa3aHUM TeMaM ONPALIOBATH KOHCIEKTH IEKIii, MpPOYUTATH
BIJIMOBIAHI Maparpadu B MiApyYHUKAX Ta MOHOTpadisix;

2. BuxonaTtu momairti 3aBIaHHs

Ne Buau, 3micT camocTiiHOT poOoTH Kinb-
3/n KiCTb
T'OJWH
1 [TopiBHATH PO3B’sA3aHHS 33124l PO MATEMAaTUYHUN MAasSTHUK METOJOM 15
HeloTOHA Ta 3a JOIOMOT0I0 3aKOHY 30€peKeHHs eHeprii
2 | 3HaiiTH B JiTepaTypHUX JDKEpeliaX NPUKIAJAd KPUBOTIHIHHAX KOOPAWHAT 2.5
3 | O6uucnuTi QpyHAaMEHTATLHUA METPUYHUIN TEH30p AJIS PI3HUX 2.5

KPUBOJIIHIMHUX OPTOrOHAIBHUX KOOpAUHAT. OOUMCIUTH OIMHUYHI OPTH,
€JIEMEHT JIOBXXKUHH YT, OOy IyBaTH KOOPJIMHATHI IIOBEPXHI Ta
KoopauHatHi JiHii. [Ipukiaau koopauHat auB. B [6].

4 | 3HaifTu MpoeKii MPUCKOPEHHS Ha OCl HMIIHAPUYHUX, CHEPUIHUX Ta 2.5
napaboJI0iTHIX KOOPIMHAT
5 | 3HaiiTu QyHKUIOHATIBHY MOXITHY BiJ PyHKIIOHATY (YHKLIT JBOX 3.5

3MIHHHX.
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6 | Po3p’s3aTn 3amauy mpo cdepuuHuil MasTHHK MeroaoMm Jlarpamxka Tta 3
MerogoM ["aminbroHa. 3HaTH (yHKIi0 ['amMinbTOHA PENATHBICTCHKOL
YaCTUHKM B MarHiTHoMy moii. IlepeiitTu m0 TrpaHUYHOrO BUMIAAKY
KJIACUYHOI MEXaHIKH.

7 | HaBectu mpukisiagu o0uncienHs ayxok Ilyaccona. 3

8 | 3HaliTu mpuKIaAM MEPEeTBOPIOYNX (QYHKIIHN I PI3HUX Hap KaHOHIYHO 3
crpshKeHUX 3MiHHUX. [IpounTaTy po 3B’A30K KaHOHIYHHUX IIEPETBOPEHb 3
YHITApHUMH NIEPETBOPECHHSIMH B KBAaHTOBIM MEXaHIIli.

9 |3amucatm piBHAHHA [ aminbToHa—SKOOI JUIS MaTeMaTHYHOTO Ta 3
c(epUYHOro MasiTHUKA, /Ul IOJBIMHOIO MasITHUKA.

10 | 3maiitu noBHuil inTerpan ['amimpTOoHa—SKO0I A7 MaTEeMAaTUYHOTO Ta 3
c(epUYHOro MasiTHUKA, /Ui OJBIHHOIO MAasTHHUKA.

11 | IloBTopuTHu AoKa3 TeopeMu JKooOi. 3

12 | IlpoBectu monin 3MiHHUX B piBHSAHHI ['aminbroHa-fk00i B IEeKapTOBHX, 4
HATIHAPUYHUX, CHEPUYHUX KOOPJAMHATAX 1 B JOBUILHUX KPHBOJIHIMHUX
OPTOTOHAIBHUX KOOPAWHATAX JUIsl YACTUHKHU Y 30BHIIIHBOMY IIOJII.

13 | Posp’s3atu Metonom ["aminbroHa-fko6i 3amady mpo YaCTMHKU B IOJI 4
TSOKIHHA 3eMJTi, B rpaBiTalliiiHomMy modi (3amava Keruiepa), mpo pyx TOUKH
B MOJI TSOKIHHA 3eMIll, SIKa pyXaeTbCs 10 MOBEPXHI KOHYCa, MOTEHIiall
[Memnb-Tenmnepa, moxidikoBanuii morenuian [lenurs-Temnepa, moreHmian
Mop3e Ta iH.

14 | Banmcatu Ta po3B’s3atu piBHAHHA [amimbToHa—SKOOI 111 YaCTHHKH B 4.5
OJIHOPITHOMY TOJi Ta IJii TAPMOHIYHOTO OCHWISATOPA B IMITYJIbCHOMY
300payKeHH.

15 | 3amada kimacuaHoi Teopii mos. Jledopmarris. 15

16 | BesnepepBHICTh cepeJOBHINA. 15

17 | Pyx. 15

18 | MatepianbHuii Ta IPOCTOPOBUI OMHC. 1.5

19 | PiBHsAHHS OGe3nepepBHOCTI MaTepii Ta MacH. 1.5

20 | baratTokoMnoHEHTHI KOHTIHYYMH. 2

21 | 3aranbHi piBHAHHS OanaHCy. 2

22 | PiBHsHHS OayiaHCy MacH. 2

23 | PiBHsAHHA OanaHcy 3apsny. 1

24 | PiBHsAHHS pyXy. 1

25 | PiBHsAHHS OanaHCy IMITyJIbCY. 0.5

26 | MexaniyHa piBHOBara. 0.5

27 | PiBHsHHS OanaHCy MOMEHTY KUIBKOCTI pyXYy. 0.5

28 | PiBHsiHHS OanaHCy KIHETUYHOT €Heprii. 3

29 | PiBHsAHHS OanaHCy MOTEHIIAIILHOI €HEprii. 3

30 | PiBusHHs OanaHcy MeXaHIYHOI eHeprii. 3

31 | JlokanbHi (hopMHU MEPLIOTO 1 IPYToro 3aKOHIB TEPMOAUHAMIKH. 3

32 | 30epekeHHs eHeprii i piBHAHHsI OaTaHCy BHYTPILIHBOI €HEprii. 3

33 | PiBusHH# GanaHcy eHTpOIii Ta BAPOOHUIITBO €HTPOITi. 3

34 | JliHiiHI KIHEMAaTUYHI PIBHIHHS. 3

35 | CaiBBiIHOIIIEHHS B3a€MHOCTI. 3

36 | [Ipunimmn HaliMeHbIIEro PO3CITHHSI €HEprii. 3

37 | HepiBHOBakHI MOTeHIIANBHI QYHKITIT. 3

38 | JlokanpHi (hOpMHU MPHHIHITY. 3

39 | l'aycoBa popma J0KaTEHOTO IPUHIIUITY . 3

40 | BuxopucraHHs JIOKaJIbHOIO IIPUHLIUILY. 3

41 | [lpuHIMI MiHIMAIBHOTO BUPOOHHUIITBA €HTPOITII. 4
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42 | CramioHapHi CTaHU HEMIEPEPBHUX CHCTEM. 4

Ycevozo zooun 86

6. InauBinya/jbHi 3aBIaHHSA

KypcoBa po6ora.
3anpornoHoBaH1 TEMU KypCOBHX POOIT
JUis HacTymHHMX MOTEHI[aJbHUX EHEeprii JOCHIAWTH PI3HUMH METOJaMH pyX KIACH4YHOI

HepeJISITI/IBiCTCBKOi' YaCTUHKHU B TaKUX IIOJIAX:

1.

10.

11.

2
(04

U(xyz)—kx+ :

k>0,a>0.

U(x,y,z)=U, kW'+ZX U,>0,a>0k>0

@ a>0,U, >0.

-
o ( J

2
U(x,y,z):ax+ky7+ﬁ2, a>0,k>0,5>0.
z

2 2
U(x,y,z):W—az, k>0,a>0.

u(x,y,z)= Utg( j+ay pz, U,>0,a>0,5>0.

Metonom Jlarpanxka JOCTIAUTH pyX KIACHYHOI YACTUHKH, SIKA PYXA€ThCS 110 BHYTPILIHIH
MOBEPXHI KOHYCa B MOJI1 TSKIHHS.

Metonom ["aMisbTOHA TOCTIAUTH PyX KJIACUYHOI YACTUHKH, SIKA PYXA€THCS 110
BHYTPIIIHIN MOBEPXHI KOHYCA B MOJII TSDKIHHS.

Metonom [MaminbToHa—SK001 TOCTIAUTH PyX KIACHYHOI YACTUHKH, SIKA PYyXA€ThCS 110
BHYTPIIIHIN MOBEPXHI KOHYCA B MOJII TSDKIHHS.

Metoznom Jlarpana 10oCTiAUTH pyX KIACUYHOT YACTUHKH, SIKA PYyXA€ThCS M0 BHYTPILIHIH
MOBEPXHI cepH B MoJIi TSHKIHHSA (chepruHUi MasSTHHK).

JlocniguTy pyx KJIACHYHOI YaCTUHKH, SIKa PYXa€ThCs 110 BHYTPILIHIA OBEPXHi chepH B
1oJI1 TSOKIHHS (ChepuuHUN MasSTHUK)

Metonom [Maminbrona—Sko01 JOCTIAUTH PYX KIACUYHOI YACTUHKH, KA PYyXa€ThCS 110
BHYTPILIHIN MOBEpXHI chepH B MOl TSHKIHHA (CPepUIHUI MAsITHUK )

JlocTianTH pyX «PeNsTUBICTCHKOT0» C(HEPUIHOTO OCIIIIATOPA 3 TOTEHIIIaTHHOIO

enepriero U (') = %

Hocmiguru pyx pensruicreskoi wactunky 8 nomi U (F) =——,  A>0.
r



7. MeToau KOHTPOJII0
[TinroroBKa MUCHMOBOI JOMOBIAI Ui BHUCTYIy Ha CEMiHapi, BHCTYNl Ha ceMiHapi,
KOHTpOJIbHA po00Ta, 3aIiK.

8. Cxema HapaxyBaHHs 0aJiB

12

[ToTo4yHMI KOHTPOJIb, CAMOCTIHA podoTa ‘ 3anik ‘ Cyma |
Posn. | Posn. | Posa. | Posn. | Posg. | Posn.
1 2 3 4 5 6 K 6 p
(T1 | (T6- | (T6- | (T6- | (T6- | (Té6- ypcoBa po6oTa a3oM
-TS) | T14) | T14) | T14) | T14) | T14)
10 10 5 5 5 5 20 60 40 100

Jlnst 3apaxyBaHHs po3aumiB 1-2 Tpeba HaOpaTth y MiJICYMKY HE MeHIne 5 OamiB, ais
3apaxyBaHHs po31iTiB 3-6 — He MeHIIIe 2.5 32 pe3yIbTaTaMu MOTOYHOTO OMUTYBAHHS Ta TIEPEBIPKH
3aBJlaHb JJIsi CaMOCTIHHOI poOoTH Mo Temax 1-46, BUKOHATH Ta 3aXHCTUTU KypCcOBY poOOTy (He
mermie 10 6amiB). 3a 3aiKOBY MMCHMOBY poOOTY CTY/EHT MOBUHEH HaOpaTu He MeHIie 20 O6amiB
Ta 3arajiom He MeH1re 50 6aiis.

HIkana ouiHIOBaHHA

HaBYAJILHOI
IIPOTATOM CEMECTPY

Cyma 0OaniB 3a Bci BUAH

JISIIBHOCTI

O11iHKa 3a HAIOHAJILHOIO MIKAJIOK0

JUISL YOTUPUPIBHEBOT
LKA OLIHIOBAHHSA

JUISL IBOPIBHEBOT
[IKAJIY OLIHFOBAHHS

90 - 100 BIZIMIHHO
70-89 106pe 3apaxoBaHO
50-69 3aJ0BLJIBHO
1-49 HE33JI0BUIBHO HE 3apaxoBaHO

9. PexomenoBaHa Jireparypa

OcHoBHa JiTepaTypa

1. Lanczos C. The Variational Principles of Mechanics / C. Lanczos. —- DOVER
PUBLICATIONS, INC, 1986. —418 p.
2. Kosanros O. C. Maui konuBangs. 1. JIiHIAHI KomuBaHHA : HaB4Y.-MeTo. 11ocio. / O. C.

Kosanros, O. B. €3epcrka, 3. O. Maiizenic, T. C. Uebanosa. — X. : XHY imeni B. H. Kapaszina,

2016. - 112 c.

3. KinacuyHa 1uHamika y HbIOTOHIBCBKOMY Ta JIarpaH)XeBoMy (opMalti3Mi: HaB4.-MeTO/1. ocio. /
0. B. €3epcrka, O. C. KoBanbos, 3. O. Maiizernic, T. C. Yebanosa. — Xapkis, XHY imeni B. H.
Kapasina, 2019. — 148 c.
4. L. D. Landau, E. M. Lifshitz, Mechanics, Butterworth-Heinenann Linacre House, Jordan Hill,
Oxford OX2 8DP A division of Reed Educational and Professional Publishing Ltd — 1976. —

160p.

5. Goldstein H. Classical mechanics / H. Goldstein, Poole C., Safko J. Addison Wesley, 2002. —

638 p.

6. Arnold V.I. Mathematical methods of Classical mechanics / V.I. Arnold. SpringerVerlag,

1989. - 516 p.

7. Landau L.D., Lifshitz E.M. Fluid Mechanics. Vol. 6 of Course Theoretical Physics. Oxford-
New York-Toronto: Pergamon Press, 1987. — 551 p.
8. Landau L.D., Lifshits E.M. Theory of elasticity. VVol. 6 of Course Theoretical Physics. Oxford-
New York-Toronto: Pergamon Press, 1982. — 236 p.
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JonmomixHa jiTepaTypa

1. Morse P.M. Methods of Theoretical Physics. Part 1 / P.V. Morse, H. Feshbach. — McGrau-Hill
Book Company, 1953. — 998 p.

2. Zwillinger D. Handbook of Differential Equations / D. Zwillinger. — Academic Press, 1997. —
856 p.

3. Meroau4Hi BKa3iBKH JI0 CaMOCTiitHOT po0oTH 3 nucnuiiiing «KiacnyHa MexaHika Ta
MeXaHiKa CYIUIbHUX CePeIOBUII s 37100yBadiB BUIIOT OCBITH MEPIIOro (6akagaBpChKOro)
piBHs 104 «®Dizuka Ta actponomis//yki. XaputoHoa O.A.— Kam’suceke: JIJITY, 2018 p. — 51 c.
4. KapBanpkuii A. 5. MexaHika cyniibHHX cepefoBuill [ EnekTpoHHuit pecypc]: HaBd. mocid. —
K.: KIII im. Irops Cikopcekoro, 2016. — 290 c.: in. — bi6miorp.: c. 284—285.

10. ITocuianns Ha ingopmauiiini pecypcu B InTepHeri, Bixeo-jiexkuii, iHme
MeTOoANYHe 3a0e3nmeyeHHs

1. YuboBi MaTepianu Ha cailTi kadeapu TeoOpeTHUHOI Pi3uKU
http://kaf-
theorphys.univer.kharkov.ua/Robochi%20programy/Kovalyov.%20Mali%20kolyvannya.%20l.
%20Liniyni%20kolyvannya.pdf
http://kaf-
theorphys.univer.kharkov.ua/Robochi%20programy/Class_Dinam_Kovalev%20et%20al.pdf
2. Y40o0Bi MaTepiaiy HIIUX YHIBEPCUTETIB
http://theorphys.onu.edu.ua/uploads/sharedfiles/Textbooks/mmf/mmf_book b.pdf
http://theorphys.onu.edu.ua/uploads/sharedfiles/Textbooks/mmf/\V.M.Adamyan_M.Ya.Sushko |
ntroduction_to_Mathematical_Physics_Calculus_of Variations_and_Boundary Value_ Problem
s.pdf
http://theorphys.onu.edu.ua/uploads/sharedfiles/Textbooks/mmf/guide_mmf.pdf

3. EnekTpoHHI BapiaHTH E€SKUX NIAPYYHUKIB Y BIIKPUTOMY JOCTYIII

https://1a903206.us.archive.org/4/items/landau-and-lifshitz-physics-
textbooksseries/\V0l%201%20-%20Landau%2C%20L.ifshitz%20-
%20Mechanics%20%283rd%20ed%2C%201976%29.pdf
https://archive.org/details/GOLDSTEINClassicalMechanics
https://ia801203.us.archive.org/14/items/v-arnold-mathematical-methods-of-classicalmechanics-
1989/v-arnold-mathematical-methods-of-classical-mechanics-1989.pdf
https://ia800102.us.archive.org/3/items/morse _feshbachl/morse_feshbachl.pdf



http://kaf-theorphys.univer.kharkov.ua/Robochi%20programy/Kovalyov.%20Mali%20kolyvannya.%20I.%20Liniyni%20kolyvannya.pdf
http://kaf-theorphys.univer.kharkov.ua/Robochi%20programy/Kovalyov.%20Mali%20kolyvannya.%20I.%20Liniyni%20kolyvannya.pdf
http://kaf-theorphys.univer.kharkov.ua/Robochi%20programy/Kovalyov.%20Mali%20kolyvannya.%20I.%20Liniyni%20kolyvannya.pdf
http://kaf-theorphys.univer.kharkov.ua/Robochi%20programy/Class_Dinam_Kovalev%20et%20al.pdf
http://kaf-theorphys.univer.kharkov.ua/Robochi%20programy/Class_Dinam_Kovalev%20et%20al.pdf
http://theorphys.onu.edu.ua/uploads/sharedfiles/Textbooks/mmf/mmf_book_b.pdf
https://archive.org/details/GOLDSTEINClassicalMechanics
https://ia801203.us.archive.org/14/items/v-arnold-mathematical-methods-of-classicalmechanics-1989/v-arnold-mathematical-methods-of-classical-mechanics-1989.pdf
https://ia801203.us.archive.org/14/items/v-arnold-mathematical-methods-of-classicalmechanics-1989/v-arnold-mathematical-methods-of-classical-mechanics-1989.pdf
https://ia800102.us.archive.org/3/items/morse_feshbach1/morse_feshbach1.pdf

