MiHICTEpPCTBO OCBITH 1 HAYKH Y KpaiHU
XAPKIBCBHKHIT HAITIOHAJIBHUIM YHIBEPCUTET imeni B.H. KAPA3SIHA
Kadenpa dhizuku HeTpaauIIiHIX €HEProTEXHOJIOT1H Ta €KOJIOT1l
3ATBEP//KYIO
3ABIIYBAY KADEJ[PU

Tkauenko B.I.

« » 20 p.

HAB‘IAJII)HO-METOI[I/I‘IHI/Iﬁ KOMIIVIEKC
HABYAJILHOI JAACHHUIIJIIIHA
«MEXAHIKA»

3MICT HMK



1. Podoua nporpama HaBYaJbHOI AucuuIiinu (1.1. Po3mupeni mianu
(TemMm) JIeKIIii).

2. MeroauuHi pekoMeHaaulil Jisi BHKOHAHHS NPAKTHYHHX,
JIa0OpPATOPHUX, CAMOCTINHUX, KOHTPOJIbHUX POOIT

2.1. HaBuyajibHUIiI KOHTEHT (HaBUAJbHUM TTOCIOHUK Y €JIEKTPOHHOMY
BUTJISIAI Ta y JUCTAHIIMHOMY Kypcl; Tepeiik MiAPYYHUKIB Ta
OCIOHHMKIB, IO € B HAIBHOCTI B 010110TedHOMY (POH/I1);

2.2. IlnaH NpPaKTUYHMX 3aHATH (3aBJaHHS HAa KOXKHE 3aHATTS,
KpUTEpli OIIHIOBaHHS 3aBJaHb Ta METOJIIB TMOTOYHOTO KOHTPOJIO Y
poOouiii mporpami);

2.3. lepenik Ta 3aBaaHHsA A4 JadopaTopHux podit (MeroauyHi
BKa3IBKM Y €JICKTPOHHOMY BHUIUISIAI, B Oi0mioTeynomy ¢onmi, 1
CK3eMILTIP Ha Kadeapi);

2.4. 3aBnaHHs ISl CAMOCTIiHOI po00TH (3aB/IaHHS HA OMPALFOBAHHS
TEOPETUYHOI0 MaTepialy Ha OCHOBI HaBYaJIbLHOIO KOHTECHTY Y
IPYKOBAaHOMY BUIJIS[I: BHUBYUTH, IIpOaHANI3yBaTH, po3i0patw,
TOCHIUTH, TOIIO);

2.5. 3aB1aHHA I KOHTPOJBbHHUX POOIT (epe10aueHnX HaBYaIbHUM
IJIaHOM); 3pa30K BUKOHaHHSA 3aBaaHb KP; kpurepii oniHioBaHH#A
KO>KHOTr0 3aB1aHHs KP

2.6. 3aBapaHHd M PO3PAXyHKOBO-rpadgiyHoi  podoTH
(nependbaveHO1 HABYAILHUM TUIAHOM); 3Pa30K BUKOHAHHS 3aB/JIAHb
PI'P; kpurepii oninioBanHs 3asaanb PI'P

3. lIpukJyiaau 3aBIaHb CEMECTPOBOTO €K3aMeHYy

3.1. IIuTaHHs, 0 BUHOCATHLCA HA MIATOTOBKY 10 €K3aMeHY Ta
MOKYTh CKJIAIaTH 3aBJIAHHA CEMECTPOBOI0 €K3aMEHY;

3.2. 3pa3ok blierty 11 ceMeCTPOBOro eK3amMeHy (3 MPOCTABICHHIM
OaJtiB 3a KOYKHE 3aBJIaHHS );

3.3. Kputepii oniHiOBaHHSI HA0YTUX 3HAHDb | BMiHb.



1.1. Po3mupeni niianm (TeMn) Jekuii

Po30in 1. Heiomoniscoka mexamika: 0CHO8U KIHeMAMUKY, OUHAMIKA MaAMepiaibHOi MOyKu

Bcemyn.

[Ipenmer ¢i3uku, K OCHOBH MPHPOAO3HABCTBA. Metoau (Di3UUHUX MOCHiKeHb. Di3ndH1
BEJIMYMHH Ta iX BUMiptoBaHnHs. CyuyacHa (i3uka i HayKoBO-TeXHIYHUHU mporpec. [Ipenmer i cTpykrypa
MmexaHiku. CyyacHi ysiBI€HHs 1po npocTip 1 yac. OCHOBHI 3a7a4i MexaHiku. MaTeMaTH4HUH anapar
Ta HayKOB1 a0CTpaKIlii, 10 BUKOPUCTOBYIOTHCSA y TAaHOMY KypCi.

Tema 1. Kinemamuka mamepianvroi mouku ma abconomuo meepoo2o mina

BinnocHicTh MexaniuHOro pyxy. Cucrema Bimiiky. CrnocoOu omucy pyxy marepiajibHOi
TOYKH, pPailyCc-BEeKTOpP, KOOPIAMHATH, KIHEMATUYHI PIBHAHHA pyXy. Tpaekropis, IUISIX, MepeMillICHHS
MmaTtepiasnibHoi ToukH. CTyreHi cBo0oH 1 y3aranbHeHi KoopauHaTH. CepeaHs Ta MUTTEBA IIBHIKOCTI,
Cepe/IHE Ta MUTTEBE NMPUCKOPEHHS 1 HOro CKIIAJ0BI MPH KPUBOMiHIMHOMY pyci. Enementapuuii Kyt
noBopoTy. KyroBa mBHAKICTE 1 KyTOBe MNpUCKOpeHHA. YacToTa Ta mepiog oOepTaHHS.
CriBBiTHOIICHHSI MK KYTOBHUMHM Ta JIIHIWHUMHM KiHEMaTHUYHMMHU BenuuuHamu. lloctynanbHuil Ta
obepranbHuil pyxu abconotHo TBepaoro tina (ATT). HoBinbauit pyx ATT, sk cyneprno3utiist iioro
MOCTYNAJIBHOTO 1 00€pTaTBHOTO PYXIB.

Tema 2. JJunamixa mamepianbHoi mouku ma NOCMYNAIbHO20 PYXY MEepoo2o mina

B3aemonis mixk Tinamu. Tunu B3aemonit y npuponi. Cuna i Mmexaniunuil pyx. Ilepmmuii 3akon
Herotona. Ineprianbhi cuctemu Bimiky. IHepiis. I[Touarts npo iHepTHy Macy. OCHOBHI CHIH, 1O
po3rsnatThes y Mexanini. Jpyruii 3akon Hetorona. Immyibsc. IMmynbsc cunu. InTerpansna dpopma
OCHOBHOTO 3aKOHY AuHaMmiku. Tpertiii 3akon Heiorona. Bukopucrtanns 3akoHiB HeioToHa s
po3B’si3yBaHHs Gi3MUHUX 33/1a4. Mexi 3aCTOCOBHOCTI HRIOTOHIBCHKOI MEXaHIKH.

Po30in 2. 3axonu 30epesicenns

Tema 1. 3axon 30epedsicenus iMnyavLey

Benuuunm, mo 30epiratotbea. Cuctema MaTepialbHUX TOYOK. IMIynbC cucTeMH. 3aKOH
30epexeHHs iMIynbcy. Hacninku 3akony 30epeskeHHs immynbey. LleHTp mac cuctemu. 3akoH pyxy
neHTpa mac. Ilpuknanu ta XapakTepUCTHKH PyXy Ti, Maca SIKUX 3MIHIOETbCs. PeakTuBHUI pyX.
PeaxtuBHa cuna. PiBusuua Memepcbkoro. @opmyna LlionkoBeskoro. BizomocTi nmpo peakTuBHi
JIBUTYHU. BHECOK yKpaiHCHKMX BUYCHUX Y PO3BUTOK KOCMOHABTHKH.

Tema 2. 3axon 30epesicenus enepaii

Po6ota cumu. Ioryxnicts. Kinernuna enepris. [lorenniansna enepris. [lorenmianpHi Ta
HEeMOTeHUiadbHI cuioBl monsd. KoHcepBaTMBHI Ta HEKOHCEPBATUBHI CWJIM. 3B’A30K MIX
KOHCEPBATHBHOIO CHJIOIO Ta MOTEHIIIaTbHOW eHepriero. [loTeHmianpHa eHepris Tina, MmiIHIATOTO Hajl
noBepxHero 3emui. [loTeHuianbHa eHepris npyxHo aedopmoBaHoro Tina. I[loTeHuianbHa eHepris
B3aemojii. [loBHa MexaHiyHa €Hepris Tila, CUCTEMHU Tii. 3aKOH 30€peKEeHHS MEXaHIYHOI eHeprii.
3arajibHi XapaKTepUCTUKU MEXaHIYHUX IPOLECiB, 10 BiAOyBarOTbCS HpPU 3ITKHEHHI TLL. Y1ap.
Lentpanpuuii ynap. AGCOIIOTHO MPYKHUN Ta a0COTIOTHO HENPY>KHUH yiapy. 3aKOHU 3ITKHEHHS T
1 cy4acHi METO/IU IOCIIPKEHHS €JIeMEHTapHUX YaCTUHOK.

Tema 3. 3axon 30epedceHHss MOMEHMY IMNYIbCy

MoMeHT iMIyJbcy MaTepianbHOi TOYKM. MOMEHT cuiad. PiBHSHHS MOMEHTIB s
MaTepianbHOi TOukd. [30bOBaHa cucTeMa. 3aKOHHM 3MiHU Ta 30€pPEKEHHS MOMEHTY IMITYJIbCY
CHCTEMH MaTepiajJbHUX TOYOK. PIBHSHHS MOMEHTIB JUIsI CUCTEMHM MaTepialbHUX TOUYOK. 3B 530K
3aKOHIB 30€pEKEHHS 13 CHMETPIEI0 MPOCTOPY-Yacy.

Po30in 3. Enemenmu mexanixu meepoo2o mina i Mexamiku cyyiibHux cepedosuiy

Tema 1. [Junamixa meepooeo mina



MopenbHi ySBIEHHS MPO aOCONIOTHO TBEpJE TUIO SK CHCTEMY JKOPCTKO 3B’SI3aHHX
MaTepiaibHUX TOYOK. LleHTp Mac TBepmoro Tina. MOMEHTH iHEpIii TOYKM Ta Tila BIJHOCHO OCI
obepranus. llpukianum aHaNITUYHOTO PO3PaxXyHKY MOMEHTIB iHEpLii JESAKUX OJHOPIAHMUX TiI.
Teopema ['roiirenca-1lIreiinepa. PiBHAHHS TuHaMiKK 00€pTalbHOTO pyXy TBepaoro Tina. [lmockuit
pyx TBepumoro Tina. Kinermuna enepris oOepraibHOro pyxy. IloBHa KiHeTHMYHa €Hepris IpH
IUIOCKOMY pyci TBepaoro Tinma. PoboTa 30BHINIHIX CHI MpuU OOEpPTaHHI TBEPAOTO Tila. YMOBH
piBHOBaru TBepaoro Tina. IlpuHIMI MiHIMYMy MOTEHILIaJbHOI €Heprii y CTIMKOMY MOJIOXKEHHI
TBEPJIOro Tia. 3aKOHH 30€peKEHHS MPH MOCTYNaIbHOMY Ta 00€pPTaJIbHOMY pyXax TBEPAOTO Tija.
BinbHi oci obepranns. I'ipockonu Ta 0cob6auBocCTi iX pyxy. [IpuKinaay BUKOpUCTAaHHS TipPOCKOIIIB.
Hedopmariii TBepAOro Tija.

Tema 2. Enemenmu mexanixu piouH i 2azie

BrnactuBocTi piguH Ta razi. THCK y piauHax Ta raszax. 3aKOHHM TipocTaTHKH (ApxiMmena,
[Tackains). [neanpHa piguna. CtanioHapHUid pyX ineanbHoi piaunu. JIiHii Ta TpyOku Tedii. PiBHAHHSA
Hepo3puBHOCTI. PiBHsHHS bepHymni ta ¢iznunuii 3mict Horo ckianoBux. @opmyna Toppidemi.
B’s3kicTh (BHYTpILIHE TEPTs) piaAuH Ta ra3is. Cuiia BHyTPILIHBOTO TepTa. JlamiHapHa i TypOyieHTHa
teuii. Yucno Peitnonpaca. @opmyna Ilyaseins. Pyx Tin y pigunax i razax. [ligifimaneHa cuina i
n00oBUii ormip.

Tema 3. Bcecsimne maxcinus. Enemenmu meopii nons

3akonn Kemepa 1 3akoH BcecBITHBOrO TsDKiHHA. [IOHATTS mpo TpaBiTauiiHy Macy.
ExBiBaJIeHTHICTh IpaBiTalliifHOI Ta iHepTHOI Mac. I'paBitaniiiHa crana Ta crnocodu ii BU3HAYCHHS.
Cuna tsoxinas. HeBaromicts. Po6ota y moui Tsokinas. [loTeHnianbHa eHepris Tijla y rpaBiTaliifHoMy
nonti. [ToTeHmian momnst TsHKiHHS. 3B’ 30K MK MOTEHINIATIOM TOJIS TSOHKIHHS 1 HOTO HANPYKEHICTIO.
Kocwmiuni mBuakocTi. PyX mTydHux cymyTHHKIB 3emii. 3alexHIiCTh MPUCKOPEHHS CHIIM TSDKIHHSA
3emii Big mMpoTH MicueBocTi. [losicHEeHHS NMPUYMH TPUIUIMBIB Ta BiAMIUBIB. HeineprianbHi
cucreMu Biiky. Cuin inepuii Ta ix nposs. [IpuHuun ekBiBaneHTHOCTI. Brimue 1o60Boro obepTanns
3emJti Ha pyX T O11s 11 MOBEPXHI Ta HA iX Bary.

2.1. HaByaJbHUH KOHTEHT
OcHoBHa JiiTepaTypa

1.  Kyuepyk .M., I'opbauyk L.T., ILIL. Jlyuuk. 3araneauii kypc ¢isuxu. 1.1. Mexanika. MonexyisipHa
¢izuka i repmonunamika. — Kuis, Texnika, 1999.

2. bymok I'.®., Benrep €.®. Kypc ¢izuxu: y 3 k. Ka. 1. ®isuuni ocHoBu MexaHikyd. MoseKymapHa (i3uka
1 TepMonuHamika. - K. : Buma mkona, 2002.

3. MarseeB A.H. MexaHuka U TeOpUs. OTHOCUTEIHHOCTH: Y4eO. st cTyIeHToB By30B. — M.: OO0 «M3x-
BO «Mup u obpazoBanue», 2003.

4. Cusyxun J.B. O6mmuii kypc ¢pusuku. T.1. Mexanuka. - M.: Hayka. 1989.

5. CagenbeB U.B. Kypc o6meit puzuku: B 4 1. T. 1. Mexanuka. MonekynspHas pu3nuka 1 TepMOJUHAMUKA!
yuaeb. nocobue. — M.: KHOPYC, 2009.

6. Uponos U.E. OcHoBHBIE 3aK0OHBI MexaHUKU. — M.: Beicmi. mik., 1985.

7.  Hernad A.A., Asopckuii b.M. Kypc ¢usuku: yueo. mocodue s By308. - M.: Beicir. mik., 1999.

8. @citaman P., Jleiiton P., Connc M. OeitamanoBckue sieknuu 1o ¢usuke. T.1-4. - M.: Mup, 1977.

9. 3aranbnuii Kype ¢izuku: 30ipHuk 3ana4u / 3a pea. npod. LIL. Iapkymi. — K.: « Texnika», 2004.

10. Hpomo MN.E. 3amaun mo obmeil ¢usuke. Yued. nmocodue ams By3oB. - M.: Jlabopatopus bazoBbix

3uanui, 2001.
11. Bonbkenmreiin B.C. Coopnuk 3agay no 06 memy Kypcy ¢usuku. — M.: Hayka, ['maBuas pegaxuis ¢pus.-
Mar. qutepaTypsl, 1985.
12. 3aranbna ¢izuka: JJabopatopuuii mpaktukym / 3a 3ar. pea.l.T. ['opbauyka. — K.: Buma mxomna, 1993.
13. A.B. Koptaes, }0.B. Pyones, A.H. Kynenko. [Ipaktukym mo ¢usuke. M.: Boicmas mkona, 1961.
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14. binenko I.I. ®isnunuii cnoBHuK. - K.: Buma mxomna, 1993.
15. SBopckuit B.M., letnad A.A. CripaBouHuUK 0 QHU3MKE AJIS1 MHX. U CTYJEHTOB By30B. - M.: Hayka, 1971.
16. Yonman ILII. ®izuka: migpyunuk. — K.: Buma mkona, 2003.
17. Tipka B.O., I'ipka [.O. Mexanika. Hapuansuuii mocionuk / Xapkis: XHY imeni B.H. Kapaszina, 2013.
18. Tpodumona T.U. Kypc ¢pusuku: Yued. nocodue 1iist By30B. - 5-€ u3A., crep. - M.: Beicm. k., 1998.
19. DOnemenrtapublii yueOnuk ¢usuku mon pen. axan. [.C. JlancGepra. T.l. Mexanuka. Temsora.
MonexynspHas ¢pusuka. - M.: Hayka, 1972.
20. 3arampna ¢izuka: 30ipauk 3ama4 / B.M. bapanoscekuii, [1.B. bepexunit, [1.0. Bo3nuii Ta in..; 3a 3ar.
pen.. L.T. l'opbauyka. — K.: Bumia mk.., 1993.
21. 30ipuuk 3agau 3 ¢isuxu / LI1. Tapkyma, B.I1. Kypinnauii, M.I11. IleB3nep; 3a 3ar. pea.. L.I1. Tapkymi. —
K.: Buma mxk., 1995.
22. Yepro A.T. u ap. 3anaunuk no ¢usuke, M.: Bricmas mkona, 1973-1985.
23. Tipka B.O., T'ipka O.l., Koumparenko A.M., Ilporpama Ta MeTOAWYHI MOpaaW 3 MeEXaHIKH Ta
MOJIEKYJISIPHOT (i3uKu U1 cTyAeHTiB 1 Kypey disuko-TexnigyHoro ¢akynprery. - Xapkis: XY, 1993.
24. Tipka B.O., I'ipka O.1., Konaparenko A.M. Meroauuni nopaau A0 po3B’sS3aHHS JTOMAIIHIX 3aBIaHb 3
Kypcy «®Pi3uka» Ui CTyIeHTiB IepIIoro Kypcy GaxkyIbTeTy KOMI IOTepHUX Hayk. - XapkiB.: [Ipocsira,
2004.
25. Hementuii O.U. Hcnonb3oBaHHE OCHOBHBIX MOJOXKEHUH IUPQPEpeHIHATBHOIO M HMHTETPAIBbHOTO
WCUMCIICHUH MTPY PELICHNH 33/1a4 110 0011eMy Kypcy ¢usnku: MeTonnueckue yka3aHus K peLICHHUIO 3a1a4
JUTSL CTYAGHTOB 1-2 KypcoB (HU3UKO-TEXHHYECKOTO (pakynpTeTa. - Xapbko: M31-Bo Xapek. yH-Ta, 1993.
26. Jlebener B.I1., Ueanos E.JI., CyxoB B.H. Penenue 3amau no Mmexanuke B Kypce oo0mieit huszuku. YueOHoe
nmoco6wue. - Xappkos: XHY, 2004.
27. babdamkan E.N., I'epeunc B.M., dy6osux B.M., HepcecoB E.A. COOpHUK KayecTBEHHBIX BOIPOCOB U
3aja4 o obmedt pusuke. - M.: Hayka, 1990.
28. BUCBITIIEHHS [OCATHEHb YKpaiHChKMX (i3uKiB B Kypci 3arampHoi ¢isuku / Yki.: 3auexk LP.,
Jlonmatuncekuit I.€., Xpom'sik W.51.. - JIbBiB, JVYJIII, 1999.
2.2. Il;1aH NpaKTUYHHUX 3aAHATH 3 AUCHUILIIHA «MexaHika»
No Hasga temu Kinek | mxepeno [1] | mxepeno [2]
iCTh
TOJVH
1-2 Kinematuka marepianbHoi TOuku. Cucremu 4 1.1,1.2,1.3, | 1.1,1.2,1.3,
OJIMHUIL BUMIpPIOBaHHSA. MIipHICTh IPOCTOPY. 14,1.5,1.6, | 1.5,1.7, 1.8,
[Tonarrs wmarepianbHOi Touku. CucteMu 1.7 1.9,
KOOpJMHAT B TPHOXBUMIPHOMY HPOCTOPI.
Inepuiiini  cuctremu Bimiiky. Kinemaruka
PIBHOMIPHOTO PYXY.
3-4 Pyx Tin 3 mnpuckopeHHsMm. Po3paxyHku 4 1.9, 1.10, 1.10, 1.11,
BiJICTaHi, IBUKOCTI Ta TPUCKOPEHHSI. 1.14, 1.15, 1.12, 1.20,
1.28, 1.30, 1.21, 1.28,
1.34, 1.35, 1.29,1.32,
1.37,1.38 1.33
5-6 I'padiune BigoOpaxeHHs pyxy TiT 3 4 1.11, 1.17, 1.4,1.13,
MPUCKOPEHHSAM. BiHOCHICTH MEXaHIYHOTO 1.18, 1.22, 1.14, 1.15,
pyxy. IIpaBuiio cknanaHHs MIBUAKOCTEN. 1.23,1.24, 1.17, 1.18,
1.25 1.24, 1.30,
7-8 Kinematuka obeprampHoro pyxy. Kyrtosa 4 1.43, 1.44, 1.6,1.19,
IIBUJIKICTh Ta KYTOBE MPUCKOPEHHS. 1.49, 1.50, 1.26, 1.37,
1.54, 1.55, 1.38, 1.39,
1.58, 1.61, 1.40, 1.43,




1.62, 1.64 1.44,

9 [MonsiTTst cunu B3aemoii. OCHOBHE PiBHSHHS 2.1,2.2,2.3, 1.60, 1.61,
JUHAMIKK MOCTYMOBOro pyxy. 1 Ta 2 3aKoHH 24,2.5,2.6, 1.63, 1.64,
Hrrotona. Tperiit 3aKOH Hrrorona. 2.7,2.8,2.9 1.66, 1.67,
Buxopuctannss  3akoHiB  HproToHa — uis 1.72, 1.74,
po3B’s3yBaHHSA  (i3MuHHMX 3amad.  Mexi 1.77, 1.78,
3aCTOCOBHOCTI HbIOTOHIBCHKOT MEXaHIKHU.

10-11 | Busznauenns immynscy Til. PospaxyHku 2.15,2.16, | 1.143,1.145,
JMHAMIKA TOCTYIIOBOIO PYyXy MarepiajibHUX 2.17,2.18, | 1.154, 1.156,
TIJL. 2.21,2.22, 1.157, 1.158

2.27,2.28,
2.32,2.33
2.34

12-13 | BuzHaueHHss =~ MOMEHTY  IMITyJIbCYy  TiJL 294,295, 1.88, 1.92,
Po3paxyHkn JUHAMIKM 00EpPTaIbHOTO PyXY 2.99,2.101, | 1.106, 1.108,
MaTepialbHUX Til. 2.103,2.104, | 1.110,1.112,

2.109, 2.112, | 1.113, 1.114,
2.113 1.117

14-15 | Benuuman, mo 30epiratotbes. Cucrema 2.61,2.62, 1.162, 1.163,
MaTepialbHUX TOYOK. 3aKOH 30epeKeHHS 2.63,2.64, 1.165, 1.166,
imoynbey. Hacminku 3akonHy 30epeskeHHS 2.65,2.66, | 1.169,1.171,
iMmynbey. PeakTuBHUIM pyX. 2.70,2.71, | 1.173,1.178,

2.73,2.74 1.179, 1.181

16-18 | Pobora cumu. Iloryxnicte. KineTnuna 2.12,2.13, 1.118, 1.119,
eHepris. INorenmianasrHa EHEeprisl. 2.37,2.39, 1.120, 1.124,
[loTenmiaapHi Ta HEMNOTEHIIAJIBHI CHIIOBI 242, 2.44, 1.125, 1.130,
nons. KoHcepBaTWBHI Ta HEKOHCEPBATHBHI 248, 2.51, 1.132, 1.135,
cwid. 3B’SI30K MiX KOHCEPBATHBHOIO CHJIOIO 2.53,2.57, 1.138, 1.141
Ta  TOTEHIATBHOIO  €Hepriero.  3aKoH 2.75,2.78,
30epeKeHHs EHeprii. 2.81, 2.84,

2.87,2.90

19-20 | HopmanpHa Ta TaHTEHIIadbHA CKJIAIOB1 CHIIN 2.103,2.104, | 1.40,1.142,
npu KpuBoOIiHiiiHOMY pyci. Cuna gedopmarii. 2.108, 2.109, | 1.150, 1.151,
[ToTenmiansHa eHepris Npy>KHUX CHIL.. 2.114, 2.115, | 1.152, 1.153,

2.119,2.120, | 1.184,1.191,
2.123,2.124,
2.126.2.127
21-22 | Ilunamika TBepAOTO Tijia. MOMEHTH iHEpIIii 3.2,3.3,3.9, | 1.235,1.241,
Tin obepranus. Teopema Llltelinepa. 3.10, 3.16, | 1.243, 1.246,
3.17, 3.20, 1.251, 1.256,
3.21,3.27, 1.260, 1.266,
3.28 1.269, 1.280,
1.284

23-24 | KyroBa MIBHIKICTh Ta KYTOBE HPUCKOPEHHS 2.29,2.30, 1.46, 1.47,
TBEpAOro Tila. 3B’SA30K MiX JiHIHHOIO Ta 2.32,2.33, 1.48, 1.50,
KyTOBOIO IIBUAKICTH PH 00€pTaHHI TBEPAOTO 2.37,2.38, 1.51, 1.52,
TiJIA. 2.40, 2.41 1.53, 1.54,

1.57, 1.58

25-26 | Pyx mmaHeT COHSYHOI CUCTEMH. 3aKOHH 2.132,2.134, | 1.200, 1.205,
Kemnepa. I'paBiTariiina B3aemoiis. 3aKOH 2.135,2,141, | 1.208, 1.213,
TsokiHHg HeroToHa. 1-3 KOCMIYHI IIBUIKOCTI. 2.144,2.150, | 1.216, 1.219,

,2.153, 2,155, | 1.223, 1.226,




2.159,2.161 | 1.230,1.233

27-28 | EnemeHTH MeXaHIKH CYHIUIbHUX CEPEIOBHILL. 2.128,2.129, | 1.315, 1.316,
BrnactuBocti pinuH Ta rasiB. TUCK y piguHax 2.130,2.131, | 1.317, 1.320,
Ta razax. 3aKOHM TiApocTatuku (ApxiMmena, 4.2,4.3,4.5, | 1.321,1.322,
[Tackans). IneanpHa pinuHa. CrarioHapHUi 4.6 1.324, 1.326,
pyx ineanbHOi piguHu. JIiHil Ta TpyOKH Teuii. 1.333,1.328
PiBHsinHs Hepo3puBHOCTI. PiBHstuHsa beprymi
Ta (i3UYHUHN 3MICT HOro CKJIa/IOBHX.

29-30 | ®opmyna Toppivemni. B’s3kicTh (BHYTpilIHE 4.10,4.11, | 1.322,1.324,
TepTs) piauH Ta rasziB. Cuja BHYTPILIHBOTO 4.14,4.15, | 1.328,1.329,
tepts. JlaminapHa i TypOyJieHTHA Teuii. 4.17,4.18, | 1.331,1.335,

4.19, 4.20 1.338,

31-32 | MareMaTHYHUMI MasTHHK. I"apmoniuHi 4 3.45, 3.46, 4.1, 4.10,
konuBaHHs. KonuBanHs (i3udHOTO TiNYy. 3.49, 3.50, 4.16, 4.20,
YacroTa, nepioa KOMMBaHHs. ABTOKOJIHUBaHHS. 12.3, 124, 422, 4.24,
Pe3onancn. 12.11, 12.12, 4.25,4.27,

12.22,12.27 4.28, 4.34
Yceboro 64

Kupuum mpudToM BiMiueH] TOMAIIHI 3aBIaHHS.

[1] Bonbkenmreitn M.B. bruodusuka: yuebHoe nocodue ais By3oB / Muxaun Bragumuposuy

Bonbkenmreiin . — Mocksa : Hayka, 1981 . — 575 c. (52 npumipnukis B LIHb XapkiBcbkoro
HalioHaJIbHOTO yHiBepcuTeTy iMeHi B.H. Kapazina)

[2] Uponos MN.E..3anaun no obmielt ¢pusuke : yuedbHoe nocodue it By3os / Urops EBrenseBuu

Hponos . — Mocksa : Hayka, 1979 . — 367 c. (156 npumipuaukiB B IHb XapkiBcbkoro

HalloHaJIbHOTO yHiBepcuTeTy iMeHi B.H. Kapazina)

2.3. Temu 1a60paTOPHUX 3aHATH

Ne Ha3za Temu Kinbkic
3/m Tb
T'OJWH
1. | Pekomennanii 3 BuMiproBaHHs (Di3MYHUX BEJIMYMH Ta 3arajibHi MpaBuia poOOTH y 4
¢iznynux nabopatopisx.  BusHaueHHs mnoxuOok BuMipioBaHb.  OOpoOka
pe3yabTaTiB  BUMIPIOBaHb Ta IXHBOro 3amucy.  ['padidHe mnpeacTaBICHHS
eKCIIEpUMEHTAIbHUX Pe3yJIbTATIB
2. | BuBueHHs pIBHOIPHCKOPEHOTO PYyXy Ta BH3HAYCHHS BEJIMYMHH IMPHUCKOPEHHS 4
BUTRHOTO MAJiHHS HA MaluHI ATBy1a
3. | BuzHayeHHs KOe]ili€HTIB TEPTs 3a JOMOMOT'0I0 MOXUIIOT0 MasiTHUKA 4
4. | BuBueHHs OyJ0BM TEpe3iB Ta TEXHIKH 3BaKyBaHHS 4
5. | Buznayenns pob6otu nedopmanii, KoedilieHTa BiJIHOBIEHHS, Yacy Ta CHIU 4
B3a€MOJIi1 TiJI IPH yAapi
6. | Bu3HayeHHs MIBUIKOCTI MOJBOTY TiJ1a 33 JOINOMOTOI0 0aJIiCTUYHOTO MasiTHUKA 4
7. | Bu3HaueHHs MOMEHTIB iHEpLii METOAOM TPUUIAPHOTO MiJBICY
8. | BUBYECHHSI OCHOBHOIO 3aKOHY JWHAMIKH OOEpPTAIBbHOIO pPyXy Ha XpPECTOBOMY
MasTHUKY ObepOeka
9. | Bu3HayeHHs MOMEHTIB 1HEpIIil TBEPOTO Tija 3a JOMIOMOT 00 00€pPTOBOIO MassTHUKA




10.

MakcBenia

JlocnmipKeHHsT 3aKOHY 30€peKeHHs EHeprii Ta BHU3HAUEHHS MOMEHTY iHepIil 4
MEXaHIYHOTO Tijla BITHOCHO (hiKCOBAHOI 0Ci 00EpTaHHS 3a JJOMIOMOT0I0 MAasgTHUKA

11.

MaTEMATUYHOTO MAasITHUKIB

Bu3HayeHHsT TPUCKOPEHHS CWIM TSKIHHS 32 JONOMOror (hi3MYHOrO Ta

12.

BuBueHHs1 0COOIMBOCTEN pyXy TipOCKOITy

13.

BuBueHHs 3racaounx KOJIMBaHb MAasgTHUKA HA MIPYKUHI

14.

BuBuenns BUMYIICHUX MeXaHIYHUX KOJUBAaHb

15.

BuBuenns napaMeTpUIHUX MeXaHIYHUX KOJUBAaHb

16.

Bu3HavyeHHs TYCTHHHU TBEpAOIo Tijia MAPOCTATHYHUM 3BaKyBaHHAM

Pazom

FESEN F PN N N

2.4. 3aBaaHHA 1151 CAMOCTITHOI podoTH

HasBa temu

Kinbkicts
TOIUH

Beryn. Kinemartuka matepianbHOT TOYKM Ta aOCONIOTHO TBEPAOro Tija
(BuBuntu: IIpoctip 1 uac. Cucrema Bimnmiky. MartepiaJibHa TOUKa.
BusHaueHHs mepeMillieHHs 1 IUIAXy Tida 3a HOro MBHIAKICTIO. BusHaueHHS
MIBUJIKOCTI Tijla 3a HOro mpuckopeHHsM. TaHreHumianbHe H HOpMalbHE
npuckopeHHs. Paniyc kpuBHM3HH. 3B’A30K MDK KyTOBUMH U JIHIHHUMH
BEJIMYMHAMHU. )

18

JluHamika MaTepiaibHOi TOYKHM Ta MOCTYMAIbHOTO PyXy TBEPAOro Tija
(Pozibparu: InepuianeHi cuctemu Bimmiky. IHeptHicth. Maca. Cuna.
[Tpuknaau, oo UTIOCTPYIOTH TpeTii 3akoH HbroToHa. BuBuntu: OcHOBHI i
MOX1H1 OIMHULII BUMipIOBaHb. Po3aMipHicTh. Cuia TepTs COKO0I0, KoeillieHT
TepTs cnokoro. Cuia TepTs KOB3aHHsS, Koe]ilieHT TepTs Kop3aHHA. Cuia
npyxHocTi. 3akoH I'yka. Po3TsryBaHHS 1 CTHCKYyBaHHS CTEP>KHIB, MOIYJb
IOHra.

14

3axoH 30epexenHs iMybcy (IIpoananizyBaru: 3akoH 30epeKeHHS IMITYJIbCY
ISl CHCTEeMU MaTepiajbHUX TOYOK. LIeHTp Mac cucteMu MaTepialbHUX TOUOK.
IIBUAKICTH 1 IPUCKOPEHHSI LIEHTpa Mac.)

3akon 30epexenns eneprii (Jocnigutu: PoboTa 3minHoi cuin. Teopema npo
KIHETHUHY €HEpTiio JIsl CHCTEMH MaTepiaibHUX TO4OoK. KoHcepBaTHBHI CHITH.
[ToBHa MexaHI4YHA €HEPris CUCTEMH MaTepialbHUX TOYOK. 3aKOH 30epe:KeHHS
MOBHOT MeXaHIuHOi eHeprii AJs CHUCTEeMH MaTepialbHUX TOUOK. PobGota
HEKOHCEPBATUBHUX CWII. 3iTKHEHHS Til. [IIBUAKOCTI Tid MiC/IS HEHTPAILHOTO
abCOJIIOTHO NPYKHOTO Ta a0COIIOTHO HEMPYKHOTO YAApiB.)

18

3akoH 30epeXeHHs MOMEHTY iMmyJbcy (BuBunti: MOMEHT CHIIM 1 MOMEHT
iMmynbey. PIBHAHHS MOMEHTIB JUIsl MaTepiaibHOI TOUKU. PIBHSHHS MOMEHTIB
JUISL CHCTEMH MaTepiaIbHUX TOYOK. 3aKOH 30€peKCHHS MOMEHTY IMIYJIbCY.)

10

Enementu mexaniku tBepaoro Tina (IIpoanamizyBatu: MojenbHi ysSBICHHS
po a0CONIOTHO TBEPJIE TUIO SIK CHCTEMY JKOPCTKO 3B’SI3aHMX MaTepialbHUX
To4OK. IIIBHIKICTh MOBIIBHOI TOYKH TBEPOTO TiJIa MiJ 4ac MOro IMIOCKOTO
pyxy. KyrtoBa mBuakicTh oOepTaHHS TBepAoro Tina. MHUTTEBa BICh
obepranni. Pyx menrpa mac TBepaoro Tina. IIpuckopeHHs LEHTpa Mac
TBeporo Tia. OGepTaHHsa TBEPIOTO Tijla HABKOJIO HEPYXOMOI oci. PiBHAHHS
JMHaMIKK 00epTaJIbHOrO PyXy BiIHOCHO HepyXxoMoi oci. Teopema [ 'tolirenca-

36




reitnepa. Kinetnyna eHepris TBEpAOIO Tila 3a YMOBHU IIJIOCKOTO PYXY.
BinbHi oci obepranns. [ipockonu Ta ocoOmuBocTi iX pyxy. Ilpuximamu
BUKOPHUCTaHHS TipockoniB. [ledopmauii TBepaoro Tija.

7 Enementu mexaniku pigud i rasiB (Po3iopatu: Metoau Jlarpanxa ta Eitnepa | 16
111 onucy Teuii piguHu. Teopema nmpo HEpo3pHUBHICTH MOTOKY. Cuita
BHYTpilIHBOrO TepTs. Popmyna HeloToHA A1t CHIT BHYTPILIHBOTO TEPTH.
B’s3kicte. JlaminapHa i TypOynenTHa Tedid pinuau. Yucno Peiinonpaca. Pyx
TiN y piauHax Ta razax. Cuna no6oBoro onopy. [ligHiMansHa cua.
[MTapagoke I’ Anambepa. Bimus B’A3K0CTi Ha XapakTep OOTiKaHHS Tijla
pizunoro. Cuna Crokca.)

8 BceecBitHe TskinHA. Enementu Teopii mons (IlpoananizyBaru: 3akonu | 20
Kemutepa 1 3akoH BcecBITHbOTO TsDKiHHA. [IOHATTS mpo rpaBiTamiiiHy macy.
ExBiBajeHTHICTh TrpaBiTaliiiHOi Ta iHepTHOI Mac. ['paBiramiiiHa crama Ta
crocoOu ii BU3HAUYeHHS. 3aJIe)KHICTh MPUCKOPEHHS CHIIM TSHKIHHS 3eMJi Bix
mUpOTH  MicueBocTi. IloscCHEHHS TpPUYMH TPUIUIMBIB Ta BIAIJIMBIB.
Heineprianeni cucremu Biwtiky. Cumm inepuii Ta ix mposs. [lpuniun
eKBiBaJICHTHOCTI. BrmnuB no6oBoro oOepranHs 3emili Ha pyx Tin Ourd ii
MOBEpXHI Ta Ha iX Bary. EnemenTu cnierianbHoi Teopii BITHOCHOCTI. Y IBICHHS
PO 3arajbHy TEOPi0 BIAHOCHOCTI.

Pazom 140

2.5. 3aBIaHHA VISl KOHTPOJILHOI PO0OTH - 3pa30K BUKOHAHHS
3apaanb KP

KOHTPOJIbBHA POBOTA 1
Ilpukaaau 3aBIaHb

3amaua 1. Kyr mnosopory obeproBoro Tina ¢ = —3t?—2t+5. Sk
obepTaeThes T1I0?

a) 3 w = const; 6)3d“)/dt = OC)de/dt > OII)Bdw/dt <0.

[IpaBuibHA BiAIOBiAb 1) 3 d“)/ ar <0
dp _

w=—=—6t—2.
dt

3amava 2. PiBHSIHHS pyXy MaTepiaibHOI TOYKH B3JIOBXK OC1 X Ma€ BUTJSA X = A +
Bt + CP, neA=2m B=1m/k;C=-05m/’ 3unaiitn KoOOpAUHATY MIBUIKICTS i
MIPUCKOPEHHS] TOUKU B MOMEHT 4acy 2cC.

Hano:
x=A+Bt+C?F
A=2m
B=1wm/c
C=-05wn/c’
t=2c

x—?2v-a-"?



Po3B’si3annsa. KoopauHaty TOuku 3HaAWEMO, MIJCTABUBIIM B PIBHSHHS PYyXy
YUCJIOB1 3HaUeHHS KoedilieHTiB 4, B, C 1 4acy ¢

x=(2+12-0,523) m=20.

OckuTbKH MOTPIOHO 3HANTHU MIBUJIKICTH 1 MPUCKOPEHHS B MIEBHUIM MOMEHT 4Yacy (¢
= 2 ¢), TO i€ O3HAYaE, 1110 MOTPIOHO BUBHAUUTH MUTTEB] BEIUYMHU vx 1 dx.

MuTtTeBa MIBUAKICTH € MEPIIOIO MOXITHOIO B1Jl KOOPAMHATH 332 4aCOM

o= —py3ce.
dt

[IpuckopeHHsI TOYKM 3HAAEMO, B3SIBIIM MEPIIY TMOXIIHY BiJ IIBUIKOCTI 3a
4acoM,

ar= % = 6t |
dt

BukonaBimu HeoOX1/IHI OOYMCIEHHS JUIsl MOMEHTY 4acy ¢ = 2 ¢, OJIEpKUMO

vx=(1-3-05-22) m/c=-5m/c,
ax=6(-05) -2m/c?=-6m/c.

3agaua 3. [{uck paaiycom 0,/ m, mo mnepedyBaB y CTaHi CIIOKOK, IOYaB
oOepTartycs 3 MOCTIMHUM KyTOBUM HpHCcKopeHHs 0,5pad/c’. 3HalTH TaHTeHLialbHE,

HOpMaJIbHE ¥ MOBHE MPUCKOPEHHS TOUYOK Ha 0001 AMCKA 4depe3 JBl CEKYHIU IICIs
novyaTky oOepTaHHs.

Jano:
R=01m

ww) =0

B =10,5 pao/c?
t=2c

a:—? an—? a-"?

Po3B’sizannsa. TanreHmianbHi i1 HOpPMaibHI MPUCKOPEHHS TOYOK

Tina, sKe

3M1ICHIOE 00epTANbHUN PYX, BUPAKAIOTHCS (POpMYJTIaMU
aT = ﬁR ) ( 1)
an= &’R, (2)

e f — KyToBa IMPUCKOPEHHS Tija;

a,,d, — BIATIOBIIHI IPUCKOPEHHA TOYOK Ha 0001 TUCKA;
R — paniyc nucka.

B yMmoBi 3a51aui 3a1aHe KyTOBE MMPUCKOPEHHS, SIKE BUZHAYAETHCA (DOPMYII010



_dow

ae 3
B n (3)
OT1xe, KyTOBa MIBUAKICTh TOUOK Y€pe3 yac t JOPiBHIOE
= o + P, (4)

MPUYOMY 32 YMOBOIO 3a/a4l MOYAaTKOBA KYTOBA MIBUAKICTh @) = 0.
Buxonsauu 13 cniBBigHoIeHs (2) 1 (4), onepxkyemo GpopMymy Juisi HOPMaJIbHOTO
MPUCKOPEHHS

an=&?R=FF R

Y MOMEHT yacy ¢ = 2 ¢ HOpMaJibHE MPUCKOPEHHS JOPIBHIOE
an=[FFR=05220,1°= 0,1 m/c?,

TaHTeHIllaIbHE TPUCKOPEHHS
a:= PR =0,50,1=0,05m/c?

ITOBHC ITPUCKOPCHHA

a= \/azza +az =107 +0,25-107 :1,1.101’;_2_

3agaua 4. Tino oOepraerbcs HABKOJIO HEPYXOMOi OCI 3a 3aKOHOM
p=A+Bt+Ct*, ne A=10pan, B =20 pamg/c, C==-2pan/c’ (puc.4). 3HaiiTn
TIOBHE MPUCKOPECHHS TOYKH, 110 3HAXOAUTHCS Ha BijcTadl » = 0,1 M Big oci o0epTaHHS,
JUII MOMEHTY 4acy f =4 c.

Pucynok 4 — TanrenijiaiabHe Ta HOpMaIbHE IPUCKOPEHHS Tijla MPHU PyCl O KOy

Po3p’si3anHs. [loBHE MPUCKOPEHHSA @ TOYKH, IO PYXA€ETHCS B3J0BXK KPUBOI
JiH1i, MOKe OyTH 3HailIeHE SIK TEOMETPUYHA CyMa TaHT'€HIIAJIbHOT'O IPUCKOPEHHS a.,

HaIlpaBJI€HOr0 MO JOTHYHIM [0 TpaekTopii, 1 HOPMAJIbHOIO NPUCKOPEHHA a,,
HampaBJeHOTO0 J0 [EHTPY KPUBUHH TpaeKkTopii (puc.4):



OCKIIBKM BEKTOPH a, 1 @, B3a€EMHO [EPHEHAMKYJSPHI, TO MOAYIb

MPUCKOPEHHSI IOPIBHIOE

a=.a+a.. 9)

Mopysi TaHT€HIIaJbHOTO 1 HOPMAaJbHOTO MPUCKOPEHHSI TOYKU Tila, IO
o0epTaeTbcsi, BUZHAYAIOTHCS (hOpMYIaMu
’ (10)

& - MOAYJb HOro KyTOBOTO

€ @- MOAYJIb KyTOBOI HIBHJIKOCTI TLIa;
NPUCKOPEHHS; r — BIICTaHb B TOYKU A0 oci oOepranus. lligcraBnsioun

caiBBigHoueHHA (10) y dopmyny (9), ogepxxumo

a=Ner +o'r =&t + o' (11)

KyToBy MIBUIIKICTh @ 3HAWJEMO, B3SIBIIM MEPIITY MOXIAHY BiJ KyTa MOBOPOTY

TLJIA 32 4aCOM

0= _p.o0t
dt

Y MoMeHT yacy ¢ =4 ¢ MOAYJIb KyTOBOI IIBUIKOCTI IOPIBHIOE
w=[20+2(-2}4]=4 pay/c.

KyToBe npuckopeHHs 3Hal1eMo, y35BIIH NEPIly MOXiAHY BiJ KyTOBO1
MIBUIKOCTI 32 4acOM

e=dw/dt=2C = -4 pan/c.

[lincraBnsitoun 3HaYEHHA @, ¢ 1 r'y BUpa3 (11), onepuMo BiAMOBIAL

a=0]1(-4) +4* =1,65 u/c*.

Bignosiab: a = 1,65 m/c>.

3agauya 5. Ha moxwiiii miommuHi, MO YTBOPIOE 3 TOPU3O0HTOM KYT o =30°,

3HAXOJIUTBCA TUIO MAacor m, = 2 Kr (puc. 5). Tino pyxaeTbcs Bropy Ino NmOXHIIH
IJIONIMHI M7 JI€I0 3B'I3aHOTO 3 HHUM HEBAaroMol 1 HEPO3TSKHOK HHUTKOIO,

IICPEKUHYTOI0 Yepe3 OJI0K, BaHTaxy Macoro m, = 20 xr. [ToyaTkoBl mBHAKOCTI TiIA i



BaHTAXy JIOPIBHIOIOTh HYNIO, KoediuieHT Tteptss Tina x = 0,1. Busnauutu

MPUCKOPEHHS, 3 SIKUM pyXaloThCs TUIAa, 1 CHJy HATITY HUTKHU. BIOK BBaxkaTu
HEBAaroMUM, TEPTSAM 3HEXTYBaTH.

Pucynox 5 - Tiy10 Ha MOXWJIIH TUTOMIMHI

PosB'sa3anns. Ha Ti10 m,, iK€ pyXaeThCs 10 NOXMIIN IJIOIIKHI, 1€ CHIA TSKIHHS

F,, =m,g, CuJla HATIAT'Y HUTKHU 7|, cUJia
TepTs Fy, 1 CUJIa peakiiii onopu N . Ha BanTax m, Ji€ cuna TSOKiHHS F,, = m,g 1 cuna

HaTAry HUTKU 7,. TyT g — nmpuckopeHHs BUIbHOrO majaiHHs. Jpyruii 3akoH HeroToHa

(pIBHSAHHS PyXy) IJIs KX T OyJie MaTH BUTJIS

T, + N +mg+F, =mga, (12)
3 (13)

T, + m,g = m,a,,

ne 4, % - npucCKOpeHHs pyXy TiI.
I3 yMOBH HEBAroMocTi 1 HEPO3TSXKHOCTI HUTKHU Ta BIACYTHOCTI T€PTS BUILIUBAE,

]_]_IO al :a2 =a, TI :T'Z :T_
Bubepemo i Tina m, cucremy Biamiky x(Oy Tak, sK IIOKa3aHO Ha PHCYHKY 5.

Toni piBHSIHHS pyXy LILOTO Tijla B POEKIIISIX HA OC1 X 1 ) 3aMUILIEThCS TaK
T -mgsina - F,, =ma, (14)
N -mgcosa=0. (15)

I3 cniBBigHomieHHs: (15) 3Haiinemo N Ta miAcTaBUMO Yy piBHSAHHS (14),
BpaxyBaBIlH, O F;, = uN , TOIl OTPUMAEMO

T —mgsina — umg cosa = mya, (16)

ne u - KoeiieHT TePTH.



PiBHAHHA pyXy BaHTaXy m, y IPOEKIIi Ha BEPTUKAJIbHY BICh )’ Ma€ BUIJIA]
m,g—T =m,a. (17)

Po3B's3aBmin cuctemy piBHsAHb (16) Ta (17) BigHOCHO @, WICHA MPOCTUX
MepETBOPEHb OTPUMAEMO

az(mz—ml(sina+,ucosa))g . (18)
m, +m,

3Harouu g, miAcTaBUBIIM cHiBBigHOIIEHHs (18) y Bupas (17) 3naiizemo cuimy
HATATy HUTKHU

T mlng(1+sina +ycosa)

ml + m2
ITicns migcTaHOBKY YMCIIOBUX 3HAYEHDb (PI3SMYHUX BEJIMYMH OTPUMAEMO

. _[20-2-(sin30° +0,1c0530°))-9.8

=8,4 M/c?,
20+2

~2:20-9.8-(1+sin30° +0,lc0s30°)
20+2

T =28,2 H.

[lepeBiprMO pO3MIPHOCTI OTPUMAHHUX BEJIUYHH

2
[m]-[a] _ke-mlc -/,

[m] K2

BignoBiab: «=8,4 m/c?, T =28,2 H.

Kputepii oniHroBaHHs KO:KHOTO 3aBaaHHs KP

BaroBsi koeginieHTH 17151 pi3HUX 3aBJaHb KOHTPOJIBHOT POOOTH PO3MOAUISAIOTHCS HACTYITHUM YHHOM.

Konrtponsna pobota (3aBaaHHs 3a TeMaMu po3/iiiB — 10 10 6aniB):

BapianT X

TectoBe 3aBnanHHsa — 0,25;

MUTAHHS 7151 pO3TOPHYTOI BiMOBiI 200 3a1a4ya noyaTkoBoro piBus — 0,375;
3aja4ya cepeHboro piBas — 0,75;

3amava migsuiieHoro pisasa —1,00.



Pazom: BaroBuii koedimieHT poOOTH CKIagae 2,5.

VY Bunajky 6e310raHHOr0 BUKOHAHHS YCIX 3aB/IaHb 3 OLIHIOBAHHAM Y 4 0aiu CTYJCHT OTPUMYE:

2,5%4=10 o0aniB

2.6. 3aB1aHHA JJIA PO3PAXYHKOBO-IrpadiuHol podoTu

Yacruna 1. «Kinemaruka»

Bapianr 1 BapianT 2 BapianT 3
1.1 1.2 1.3
1.7 1.6 1.4
1.13 1.8 1.12
1.26 1.27 1.29
1.30 1.37 1.36
1.43 1.41 1.42
1.48 1.46 1.50
1.53 1.52 1.54

Yacruna 2. «/Ilunamika MT»

Bapianr 1 BapianT 2 BapianT 3
2.2 2.3 2.4
2.11 2.6 2.10
2.25 2.26 2.28
2.33 2.31 2.32
2.16 2.17 2.15
2.99 2.98 2.97

2.102 2.103 2.104
2.134 2.134 2.132
Yacruna 3. «3akoHu 30epexeHHsD)

Bapianr 1 BapianT 2 BapianT 3
2.48 2.50 2.49
2.69 2.68 2.70
2.77 2.78 2.79
2.80 2.81 2.82
2.90 2.89 2.88
2.93 2.92 291
2.121 2.122 2.123
2.45 2.46 2.47

Yacruna 4 «/Iunamika ATT», «BcecBiTHE TsKIHHSD, «MexaHika piauH, ra3iB»




Bapianr 1 BapianT 2 BapianT 3
2.136 2.137 2.135
3.6 3.5 34
3.18 3.17 3.16
3.33 3.34 3.35
2.155 2.156 2.157
3.48 3.47 3.45
4.3 4.4 4.5
4.16 4.15 4.14

301pHUK 3aB/IaHb:

Bonbkenmreiin B.C. CoopHuk 3aiad 1o odmemy kypey ¢pusuku. — M.: Hayxka, 1985.

3pa3ok BUkoHaHHs 3aBaaHb PI'P

Yacruna 1. «kKinemaruka»

(Po3B’s3anns 3aBnanb: 1.5, 1.9, 1.14, 1.25, 1.35, 1.44, 1.49, 1.51)

1.5 CamomeT JIeTHT OTHOCHTEIFHO BO3AyXa CO CKOpocThio vy = 800 xv/4. Berep ayeT ¢ 3amaga Ha BOCTOK CO
ckopocThio # = 15 M/c. C KakoH CKOPOCTBIO Vv caMoJIeT OyaeT ABHraThbCA OTHOCHTENTBHO 3eMJIH H NOX
KaKHM YIJIOM ¢ K MePHIHAHY Halo Jep:KaTh Kypc. 4To0bI nmepeMemeHHe GbLI0: a) Ha ror: §) Ha ceBep: B)
Ha 3amaj; I') Ha BOCTOK?

Pemenne

a) V=V,+#, WM B CKansp-

a) ¥ 6) % v
HOM  BHAE: v, =yv —u.
c IMoacrasnas YHCIOBbIE
% v 3+B JaHHBIE M YYMTHIBadA, HTO
10 ]

u=15m/c=54kM/4, nony-
% v

0= " u uvaeM v, =798km/v. Hs3

x pHCYHKa BHMIHO, 4TO

7 % 7 v=v,cosa; cosa=v/v,;

. x cosa=0998; a~4°. Kype
Ha Joro-3anai.

6) F=V,+#, WM B CKAIAPHOM BHAE: Vv, =vyV —u' WIH
vy =798 km/u. Tlockonbky v=v,cosa, To cosa=v/vy;
cosa =0,998; @ ~4°, Kypc Ha cepepo-3ana.

B) V=V, +il, UM B TPOCKUHH HA OCL X: V=V,-u;
v =800 - 54 = 746 xm/u. Kypc Ha 3anaz.

r) v=V,+#, WM B NPOCKUHH HA OCb X: V=V, +u;
v =800 + 54 = 854 km/u. Kypc Ha BOCTOK,



1.9 KameHp GPOCHIH BepTHKAIBHO BBEPX HA BEICOTY /g = 10 M. Uepes Kakoe BpeMs f OH ymajaeT Ha 3eMI0?
Ha kakyro BBICOTY /1 TOTHHMeETCS KAMEHB, €CITH Ha9albHYI0 CKOPOCTh KaMHA YBEITHIHTH BIBOe?

Pemenne
y . Bocnonssyemca pewennem 3anaun 1.8 n sanu-
LAl LIeM CHCTEMY YpaBHEHHH:
q4
=yl - t
y T2 (), =2 —(),
¢ 0=v,—qt, —(2), orkyna i
oLl L [r=2  —0) h =g —6)
= , :
Torza us (5) 1 =_| 2., orciona 1=29¢. Ha (2) 1, =22 Cre- "
g b4

JIOBATENbLHO, €CAH V, VBCAHMHTCA B 2 pasa, BpcMa noaneMa

2
Takke ysenuuurces B 2 pasa. M3 (1) h=2vo~21,-1;i;

gt}
h=4 "o’l""z'L =4k, =40m

1.14 CpoboaHo majaromee Telo B MOCIEIHIOK CEKYHIY IBHXKEHHS IPOXOIHT HOJIOBHHY Beero myTH. C Kakoi
BEICOTHI /1 TafiaeT Tello H KAKOBO BpPeM / €ro MaxeHHA?

Pemenne
T = OGo3nauum nonoBuwy mytw 3a S, Toraa
s VIIE h=25 —(1). VYpasuenwe amwxenus Ttena:
h h=gt’/ 2 —(2). Bropas nonoBMHa MMYTH
2
1 S=w,+%—’-, rae v=g(t-1,); ,=lc. Torna

bR S=gt,(l—tz)+gt§/2 way, ¢ yuerom (I),
h=2gt,(t=1,)+gt] —(3). Tpupasuses (2) u ()

%: 2g1:(:—1,)+g12’. YMHOKHB 00€ 4acTH ypaBHEHHS Ha

2, pajienMB Ha g M pacKkpeis  ckobku, noayunm:
1? =410 -4 +263 . Jlna yaobersa BbIMMCAEHHH NOACTABHM

3HAUCHHE [, ! 1 —4r+2=0. Pewunm KBaapaTHOe ypaBHEHHE.

418
2
ycnosmio 3afaum, Toraa r=34¢; h=5-3.4" =57m.

D=8; 1= i 3Hauchue (=06 — He cooTBeTCTBYET




1.25 3aBHCHMOCTH NPOHIEHHOIO TeIOM IIYTH S OT BPEMeHH [ JaeTcs ypaBHEHHEM s=A+Bt+Cr+Df, rae C =
0.14 w/c> 1D = 0,01 M/c’. Uepes Kakoe BpeMs f Teio GymeT HMeTh yckopeHHe a = 1 M/c>? Haiita cpenee
YCKOpeHHe <(@> Tejla 3a 3TOT IPOMEeKyTOK BPEMeHH.

Pemenne

2
MrHoBeHHas CKOpPOCTH v=§. Yckopenue a==“:—;§. Hmeem
t

2
‘:I_f=v=a+2c:+3bﬁ; j—f=20+6Dt- Takum oGpasom
!

a=2C+6Dr, otkyna t=a-2C/6D; t=12¢c. Cpenuee

yckopetue @ =Av/Ar. Tockonsky v=B+2Ct+3Dt%, 10
MOXHO HallTH Av=v, —vo; Al =t =1y, rae t,=12¢, 1,=0.

vo = B+2C1, +3D13 ; v, = B+2Ct, + 3Dt} , orciona Av=2Cx

= 2_42
<l ~1)+30 -1, 7=2S "?*?DG' "’); a=20+
1 %

+3D(t, ~1,); @ =064 m/c>.

1.35 Kamens, OpOIIEHHBIH CO CKOPOCTBIO Vo = 12 M/c mox yriioM o = 45° K TOPH30HTY, yIal Ha 3eMII0 Ha
pacctosiauu / oT Mecta Gpocanui. C Kakoid BBICOTEI /i HaZo OpPOCHTH KaMeHb B TOPH3OHTAILHOM
HaIpaBJIeHHH, YTOOHI IPH TOH jKe HaJaJIbHOH CKOPOCTH Vo OH YAl Ha TO JKe MecTo?

Pemenne
y Ecan xamens Opowen noa
v, yrnom K FOPH3OHTY,
B l=vycosaty, — (1), rae
V% 2v, sina
~ 3 x L= (em. 3anavy
0 A l

1.32.). Bo sropoM cayuae

I =wyt,. Tloacrasus eeipawkenne ans f, 8 (1), noayumm

/ vy sin2a vy sin2a _ v, sin2a
=—t——"—, OTKyla I,= = . BeicoTa, ¢
g &% g
2 2 002
KOTOPOH HYXKHO OpOCHTL KameHb, h:-‘%‘-= £% zsmz 2 -
8
2 o2
v, sin” 2a 144 -]
= & h= =73m
2g 2-98 o



1.44 Och ¢ IByMA THCKAMH, PacHOJIOKEHHBIMH Ha paccTosHHH / = 0,5 M IpyT OT Apyra, BpaImaeTcs ¢ 9acTOTOMH
n = 1600 o6/MuH. Ilyma, neTdmas BIONE OCH, MpoOHBaeT 00a AHCKA: IIPH 3TOM OTBEPCTHE OT IYIH BO
BTOPOM JHCKE CMeINeHO OTHOCHTEILHO OTBEPCTHA B IIEPBOM ITHCKe Ha yroia ¢ = 12°. HaHTH ckopocTh v
ITy7IH.

Pemenne

Vpapiienue BpaliaTe/IbHOTO ABHXEHHA

$=EO+Z)-I+%:. Buibepem ¢, =0.

W3 ycrnoBua cnemyer, 4TO JBHXEHHE
OCYIIECTBAAETCA C NOCTORHHOM YI/I0BO#
CKOPOCTBIO @ =27m, CNENOBATE/IbHO, YrNOBOC YCKOpenHe

pasHo 0, T.e. cMelleHHe @ =@-I, OTKyAa l=% — (1)

®=n-2r — (2). CKopocTs Ny v =§ — (3). INoacTasus (2)

1 2:mn

g (1), a zarem (1) B (3) noayuum: v= . Ilpousseas

BLIYHCJICHHS, HAIICM CKOPOCTE nyan v =419 w/c.

1.49 Bentumarop Bpamaercs ¢ 4dactoToii # = 900 06/MuH. Ilocie BBIKTIOUEHHS BEHTHIIATOP, BpaImasch
paBHO3aMeUIeHHO, clelal 10 ocTaHOBKH NV = 75 06. Kakoe BpeMd f MPONIIO ¢ MOMEHTA BBIKIIOYEHHT
BEHTH/IATOPA JI0 NIOTHOH €ro OCTaHOBKH?

Pemenne

n=90006/Mun =15 06/c. 3anHweM ypaBHEHHA ABHWKEHHA B
L%

CKaNApHOM BUAE: @ = Wyt —22- — (1), w=wy -8 —(2), rae
¢=22N — (3), @=0; w,=2m — (4). Toraa u3 (2)

2
! =%L = % — (5). Nepenuwenm ypasuenue (1) ¢ yuerom (3),

2 2
(4) > ): 22V = (2/:71)2 3 8(27!71)' _ (2:01) :
£ 26? 2¢e
N=2—’mz-=£i' oTciona £ = n’ IMoncrasue
2% L ! v il 3TO ypasHe-

2m-N_2N 275

2 ’

HHe B (5), nonyunm: [ =
am n 15

=10c¢.



1.51 Touka IBHKETCA IO OKPYKHOCTH pamgHycoM R = 20 ¢M ¢ IOCTOSHHBIM TaHT€HIIHATBLHBIM YCKOPEHHEM a; =
2
5 em/c”. Uepes kakoe BpeMs f OCIIe Hadala ABH)XeHHSI HOPMATbHOE YCKOPEeHHEe @, TOYKH OyIeT: a) paBHO
TaHTeHIIHATIBFHOMY: 6) BABO€ GOJIBINe TAHT€HITHAIBHOTO?

Pemenne

Mo ycnoeuio BpallleHHe ABRNAETCH PABHOYCKOPEHHBIM, CNeo-
2

v v
BaTeNBHO, 4, —7 a, =§-,o'rc»o;1a t-—, v-,/ . Torma

t= "aR.a)Ec.rm a, =a,,ro!-J-—'—1’ =2c¢; 6) ecnu
. =2a,,To = F—E-Jzz =28¢.

Yactuna 2. «/Ilunamika MT»

(Po3B’s3anHs 3aBnanb: 2.5, 2.9, 2.27,2.34,2.14, 2.96, 2.105, 2.133)

2.5 K HHTH nojBemeHa IHpA. ECIIH NOAHHMATE THPIO C YCKOPEHHEM @) = 2 M/c’, TO CHIA HATSKEHHA HHTH

T; 6}’2[6’1' BIBOE MeHBIIe TOH CHIBI HATSDKeHHA 71>, IIpH KOTOpOH HHTB Pa30pBETCA. C KakuM YCKOPEHHEM
d) HaJao0 MOJHHMAaTh I'HPHO, 9TOOBI HHTH paBOpBaJ'IaCL?

Pemenne

3anmnweM BTOpoi 3akoH HbloTOHA B cKanapHOM BHAE ANA ABYX
cnyyaes: 7, —mg =ma, — (1), T, —mg =ma, — (2) (cM. puc.
k 3agave 2.3). IMockoneky 7, =27, To ypasHeHue (2) MOXKHO
nepenucate 27, —mg=ma,, OTkyaa T, =ma,-ma, =
= m(a, -a,). MoacTasue Beipakenue ana 7; B (1), nomy4sm
m(a, —a,)-mg =ma,, otkyna a, =2a,+g; a, =13,8 m/c’.

2.9 Kakyio cury F HaJo NpHIOXKHTH K BaroHy, CTOAIIEMYy Ha peibcaX, YTOOBI BaroH CTal JBHIAThCA
PaBHOYCKOpeHHO H 3a Bpema f = 30 c mpomen myts s = 11 M? Macca Barona m = 16 1. Bo Bpemsa
IBHKEHHA HA BarOH JeHCTBYET CHIIA TPEHHA F;, paBHad 0,05 neHCTBYIOMEH Ha HETO CHITBI TSDKECTH Mg,

Pemenne

ITo propomy 3akoHy HbioToHa
. F+ =ma WIM B NPOCKUHH Ha
Rsfeeloe 1 X OCb X F—F,P=ma, oTKyna

F=ma+F,,. TlockonbKy ABiKe-

HHE paBHOYyCKOpeiiHOe M v, =0, TO myTsh S=at’/2, otkyna

a=—’2‘2—s-. Mo ycnoemo F,,=005mg, Torma F= m£+

i
+0,05mg; F =82 kH.



2.27 Temo meXHT Ha HAKIOHHOH INIOCKOCTH, COCTAaB/LIIOMEH C TOPH30HTOM yroal o = 4° . TIpH KakoM
IpefleTbHOM Ko3(GQHIIHEeHTe TpeHHA K Telo HavHeT CKOJB3HTh IO HAKIOHHOH IIocKocTH? C KakHM
YCKOpPeHHeM a GyIeT CKOIB3HTh TEIO IO INIOCKOCTH, eclTH Ko dHuHeHT Tpenus k = 0,03 ? Kakoe Bpems 7
noTpebyeTca I MPOXOXKASHHS NMPH 3THX YCIoBHAX myTH s = 100 M? Kakyro ckopocTs v OyZeT HMeTh
TeJo B KOHIIe ITyTH?

Pemenne

Jna moxosueroca Tena no BTOpPOMY

sakoHy HbioToHa B NpoeKUMH Ha OCb X N P

HMeeM mg sina-F, =0, rpe 4~ ™

Fp, 2kng. Orciona mgsina =kmg; 5 mg
-

k=sina; k<007. Ilpu paBHOyCKO-
PeHHOM IBHXEHHH 1O BTOPOMY 3akoHy HeloToHa: mgsina —
~F,=ma ww sina-kmg=ma, otkyna a= g(sina -k);

2 at’ 2s
a=039wm/c’. Tpolinexnslii myTs 5 =—-2— , OTKyna = oy :
t=226c¢.Ckopocte v=al; v=88m/c,

2.34 HeBecomsli 610K yKpeIUIeH B BepIIHHe IBYX HAKIOHHBIX IUTOCKOCTEH, COCTABIAIOINHX C TOPH30HTOM
yrisl o = 30° 1 = 45°. TupH 1 H 2 OXHHAKOBOH MAacCEI /7] = 1, = 1 KT COeIHHEHBI HHTHIO H MTePEeKHHYThI
gepe3 611ok. HaHTH yCKOpPeHHE @, ¢ KOTOPBIM JABHKYTCSA THPH, H CHITy HATsDKeHHS HHTH 7. TpeHHeM rHps 1
H 2 0 HaKJIOHHBIE IUTOCKOCTH, a TakKe TPeHHeM B OlToKe npeHeGpeds.

Pemenne

Iycte m, =m; =m. Torna no

sTopoMy 3akoHy Helotona B
NPOeKUMAX HA HaNpaeNCHUA
JABHIKCHUA rHpb HMeeM:

mg sin B-T =ma —(l);
T —-mg sina = ma —(2).

Caoxkue (1) u (2), nmomyunm:
o B sk
mg(sin B ~sina)=2ma, oTKyna a =£(f-'—"ﬂz—sm—). H3 (2):

T= mg(sin B - sin a)
2

in B+ sina
T= mg-(-s—'i;—) . ToncTaBuB YKUCIOBLIE 3HAYEHHS, NOTY-

umm: a=103m/c’u T=59H.

T =ma+mgsina , +mgsina ;

2.14 Temno maccoii m = 0.5 Kr ABHXKeTCA TaK, 9TO 3aBHCHMOCTH IPOHISHHOIO TEIOM IYTH § OT BPeMEHH f
JaeTcs ypaBHEHHeM s=Asinwt, rae A =5 cM H @ = 1 pag/c. HaliTH cuiy F, JeHCTBYIONIYIO Ha TENIO Uepes
BpeMs 7 = (1/6)c mocye Hawana IBHKEHHA.

Pemenne

2
Mo sropomy 3akony Hetotowa F =ma, rae a =gd-f-. epsas
t

2

ds d's
NPOH3BO/IHAS E=Aa)cosax; BTOpas NPOM3BOAHAN 7=

=-Aw’sinet =a ,orciona F = ~-mA®’ sinot; F=-0125 H.



2.96 TpaMBaHHBIH BaroH MaccoH /77 = 5 T HIET IO 3aKpPYyITIeHHIo pagHycoM R = 128 m. HaliTH cHiry 60koBOTO
IaBIeHHA F KoJlec Ha PebChl IIPH CKOPOCTH IBHXKEHHA vV = 9 KM/1.
Pemenne

[lps pasHOMEpHOM ABMKEHWH TO OKpykHOCTH a, =0 n

a=a,. Torga BTOpOii 3akon HbioTona 3anuwercs B suge:
2
v
F =ma, =m?, orciona F =245H.

2.105 K moTolKy TpaMmBaifHOTO BaroHa IOJBEIleH HAa HHTH IIap. BaroH HOET cO CKOPOCTBIO v = 9 KM/ mo
3aKpyIJIEHHIO pagHycoM R = 36,4 M. Ha kakoH yros o OTKJIOHHTCS IIPH 3TOM HHTB C IMapoM?
Pemenne

3anuiueM OCHOBHOH 3aKOH MEXaHHKH B NPOEKIMAX Ha OCH X H
2
y: Tsina =m% — (1), Teosa-mg=0 — (2). Y3 (2)

2
mg y y

T= , TOrjga mgiga =m—
cosa g8 R’

2
oTKyna Iga =v—; 1ga=0018;
gR

a=1°,

\mig

2.133 [Ipa MeaHBIX mIapHKa ¢ JIHaMeTpaMH D)= 4 ¢cM H D, = 6 ¢M HaxoJATCi B CONPHKOCHOBEHHH APYT C
apyroM. Ha#TH rpaBHTallHOHHYIO IIOTE€HIIHAIBHYIO SHEPTHIO Wy, STOH CHCTEMBL
Pemenne

[TOTeHUMATbHAR IHEPTHA PABHTAUMONHOIO BIANMOACHCTBHA:
mom
W, = -G‘—rz- — (1), rae r — paccroaHne MeXIY LEHTpamH

Macc Wapos. 3iaKk «—» FOBOPHT O TOM, YTO MpH cONMKEHHH
TeN noTeHuWansHad oHeprus yOwiBaetr, a npu R=w

NOTEHUHA/IbHAL JHEPTHA PABHA HYAIO. F =.%.+%2. _b ;Dz :

m=vp: my=v,p. O6bem wapa V=%:d2’, Torza

(3 rim=3(5)
m==x—=-|p; m =;rr —| p.loacTaBuB NoNy4eHHBIE

3 \2 2
BbIPRAKCHHA B ypaBHeHHe (1), NONYHHM:
- 2 - z
W, e (0. /2)(D,/2) -p . YuuTsiBas, 410 niaor-

9(01 + Dz)
HocTs Meau o =8,6-10° kr/n’, natimem: W, =-3,8-107"" [ix.

Yacruna 3. «3akoHM 30epesKeHHsD)

(Po3B’si3anns 3aBaanb: 2.51, 2.71, 2.83, 2.76, 2.87, 2.94, 2.124, 2.44)



2.51 C OammuH BBICOTOH /# = 25 M TOpPH30HTAIBPHO OpOINEH KaMeHBb CO CKOPOCTBIO Vo= 15 m/c. Haiith
KHHETHYECKYI0 Wy H NMOTeHIIHAILHYIO W5 SHEPIrHH KaMHA 4Uepe3 BpeMA / = 1 ¢ mocile Hagana JBHKEHHA.
Macca kamus m = 0,2 KT.

Pemenne
B MOMEHT BpeMEHH ! KuHeTHUEeC- R/ x
¢ A
mv
Kas sHeprua kamus W, == a
ero noTeHuMansHas  JHeprus gl Adoooeooeeoeooll vg
W, =mg(h-Ah).  Tlockonbky 1 2 V4 \¥
, I | 2
v,=gt, TO Vv =w +(gt) .

2
Toraa W, = ﬂ?“_;_(i’x) : Y
W, =322 Ix. BeprukansHad cOCTaBAAIOMIAA TNEPEMELICHHA

2 2
KaMus AI( = %— ,orciona W, = mg(h -%} W, =39,4 Ix.

2.71 Ha penscax cToHT miardopma Maccoi 7y = 10 1. Ha mnatdopme 3akpernieHo opyaHe MaccoH m; =5 T, H3
KOTOpPOTO IIPOH3BOJHICA BBICTpeNl BIOIb penbcoB. Macca cHapsama ms = 100 kr, ero ckopocTb
OTHOCHTEIBHO opymHs Vo = 500 M/c. Ha kxakoe pacCTOSHHE § OTKaTHICA IIardopMa IpH BEICTPEIle, eClIH:
a) m1atdopMa cTosIa HEMOABIKHO; §) IaTgopMa JBHTaNachk cO CKOPOCTRIO v = 18 KM/ H BEICTpel ObUT
IIPOH3BEJleH B HANpaBICHHH ee JBHJKEHHT; B) IUIaTGopMa JBHTalach CO CKOPOCTBIO v = 18 xM/4 H
BEICTpenl OBLT TPOH3BeleH B HANpPAaBISHHH IIPOTHBONONOXKHOM HANpAaBIeHHIO ee JBHKEHHA?
Koa¢ddpuimenT tpenns miatdopMsr o perscsl £ = 0,002.

Pemenne

a) TMo 3aKkoily cOXpaHeHHs ummynbca myvy =(m, +n12)-u,

n.v,
oTkyna #=—>-—— — (1). Io Bropomy 3akoHy HsioTOHa
ny +m,

!',pz(m,+mz)-a Wiu k(m,+mz)-g=(ml+m2)-a, OTKyza

a=kg — (2). Paccroanue, Ha KoTopoe OTKaTWTCA naargop-

a
Ma, § =1t —= s Tae u =al — CKOpPOCTh NAAThOpPMEI B nep-

u
Boli  MOMEHT  mocie  BhICTpesa. t=—, TOrha
a
2 2 2
ut oau” 1
s=—-—5=—. Tloscrasue (1) u (2), nomyuny,
a 2a 2a
2.2
myv,
§=——30 - 5=284M,

2(ml +m, )2 kg

6) Tlo 3akomy coxpaHeHus uMmynbca myvg —(my +my)x

myvy —(m, +m, +my )
xu=(m +m,+my)-v, orkyna u= 2
+m
ml )

u=-1,7m/c u Oyner wHanpaBneHo B O0OpaTHyiO CTOPOHY

OTHOCHUTEJIbHO ifo n v. Paccrosnue, Ha KOTOpPO€ OTKATHUTCH
2 2

u u
niar as=—=—7; s=737TM.
L T



B) Ilo 3aKOHy COXDAHCHMS WMOynsca (m, +my +my)-v=

my + iy, + iy ) v+ myy,
=(m, +my)-u—my,, orkyma u =( tmy +my) 30,
- m, +m,

u=8,4m/c Hanpasnenue BeiOpano npasunbHo. IlpoiinenHsiit

nnargopmoi myTh § = —u—-; s =1800 m.
2kg

2.76 Teno Maccol m; = 5 Kr yZapseIcsi O HENOJBHDKHOE TelI0O MAacCoH m» = 2,5 Kr, KOTopoe Iocje yaapa
Ha4YHHAaeT JBHTaThCAd C KHHETHUYECKOH sHeprHed Wi = 5 JDx. CuHTasd ymap HEeHTpPATbHBIM H YIIPYTHM,
HaHTH KHHETHYECKYI0 3HeprHio Wy H W'y IepBoro Tena 0 H IoCcle yaapa.

Pemenne

Cucrema Ten m u m, 3aMKHyTa B TIPOCKUUWH Ha

FOPU30HTAIBLHYIO OCb. B COOTBETCTBUM C YCIOBHEM ABHIKEHHE

MPOUCXOMT TaKKe BHOIb FOPU3OHTANBHOH ocH. CornacHo

3aKOHY COXpaHEHHA HMMyJabca B TPOEKUMH Ha OChb

nv, = my, +myy — (1), rae v, u vy — CKOPOCTH epBOro

BTOPOro Telda mocne yaapa. YacTh cBoed KUHETHUECKOH

JHEpPruli NepBoe Teno B MOMEHT YyAapa NnepeiacT BTOPOMY
m,v,2 _ m,(v,’ )2

2 2

myvi =, (v Y + 2/, — (3). Kunetnueckas sHeprus BTOPOro

myvs) ,otkyma (v;) = W (4).
2 m,

Teny. W, =W, ,+W, — (2)

’
+W, wm

Teaa nocne yaapa W), =

’

[Moactasue (4) B (1), nonyuum myv, =myv| +m, m"'z =
2

Y, + o 2m, )
=mw +,/2sz£2 , oTcIozA V| =—— 22 __(5). Mon-
m,
crasuB (5) B (3), HaiifieM CKOPOCTb NMEPBOro Teja nocne yaapa.
m v'+,f2m W, -
m, ( - k "2)2 =m (V) +2WY; Qn,v; +,/2m2Wx2 )2=

2
m,

= (mv| )2 +2mWy; (m,v; )2 + 2m,v{,}2sz,"2 + iszéz =
e 2., (m, —m, ) _

=(my, )} +2mWy, oTKyza V=
1 272
~Va () . Tlockoneky = -’L"—(v'—)z , TO
nyA2m, 2
- mWh(m —m,) _Wa (nt, =, )" | W' =062 k.
K dmlm, dmym, o

Torna w3 (2) W, =5,62 JIx.



2.83 JlepeBsHHBIM MOJIOTKOM, Macca Kotoporo ;= 0.5 Kr, yZapsioT O HeNOJBH)KHyH cTeHKy. CKOpOCTh
MOJIOTKa B MOMeHT yzapa v; = 1 M/c. CunTas K03 QHIIHEHT BOCCTAHOBIEHHA IPH yAape MOJIOTKa O
cTeHKY k = 0,5, HaliTH HMITyIIbC CHIIBI FAZ, TIOTydIeHHEBIH CTEHKOH 3a BpeMs yJapa.

Pemenne

CornacHo 3akoHy WIMEHEHMA MMnyAbca FAT =mV, —my, 8
NPOCKUMH HA TOPHIOHTANBHYIO Och FAf=my, —(—my,)=
=m,(v, +v,). Vuureieas, uto v, =kv,, FAt=m(v, +kv)=
=my,(1+k); FAt=075H-c.

2.87 MeTanIH9ecKHi MAapHK, IaJasd ¢ BBICOTHI /; = 1 M Ha CTalBbHYIO ILUTHTY, OTCKAaKHBaeT OT Hee Ha BEICOTY
h> = 81 cM. Haiiti k03¢ dHIIHEHT BOCCTAHOBIEHHA £ IIPH yaape MapHKa O IUTHTY.
Pemenne

Bocnonbayemcs ypasuenuem (3) M3 sanaun 2.84 by =k’h,

orciona k=JE; k=09.
hy

2.94 Ha kakyro 9acTh yMEHBIIHTCA BeC Tesla Ha 3KBAaTOpe BCIeACTBHE BpallleHHs 3eMIIH BOKPYT OCH?
Pemenne

Ha okBatope ma Teno acHeTByer cuaa  TArOTeHus

mM
F=G—
R-
R — paauyc 3eman, G — rpaBHTauMOHNAA NOCTOAHHAA) W
cuna peakumn onopsl N, npu 3TOM Teno, yvacTeys B

— (1) (M — macca 3eman, m — macca Tena,

CYTOMHOM BpAlUEHHWH 3eMAH, ABIKETCA MO OKPYKHOCTH
paauycom R. Cocrabum ypaBHEeHHE 11a OCHOBAHWHH BTOPOro

sakona Heiotona F-N =ma’R, rae w=2—;_r- — yrnosas

ckopocTs; I — nepuon BpaweHus 3eman BOKpyr CBoeil ocH:

; 2
T =86400c. Toraa F-N=m-(-2?”) R, otkyna N=F -

4n’mR
T2

akBatope P, =N — (3). Bec nokoswerocs Tena aas moGoi

TOYKH 3eMIH YHCICHHO paBeH cuae TakecTw: P=mg — (4).

— (2). Mo 1petvemy 3akoHy HeloToHa Bec Tena Ha

OTHOCHTENBHOE W3MEHEeHWe Beca Tefla 5=P—;& — (5).
Pewas cosmectHo ypaswenws (1) — (3), noayunm

mM 4z mR

P =G L el (6). Moncrasnaa (4) u (6) B (5),
M  4x’
NOJIy4HM 5’:]_%_‘_;72!2 — (7). Ilpumem yckopenue

ceoGonHoro nagenua g =98wm/c’. [Moacrasnsas - yucnoBbIe
Ranubie 8 (7), nomyuum & =0,34% .



2.124 Ha aByx napalielbHBIX NPYKHHAX OJHHAKOBOH JUTHHBI BECHT HEBECOMBIH CTepKeHb ATHHOH L = 10 cMm.
Kectroctu mpyxuH k1 = 2 H/M H k> = 3 H/M. B KakoM MecTe CTep)KHSA HAJO0 MOIBECHTH IPY3, UTOOBI
CTepKeHb OCTaBajICA TOPH30HTATBHBIM?

Pemenne
Yrobel cHCTCMA HAXOAWIACh B PABHOBECHM, T.€. 4TOOBI
cTepkeHb Obil B FOPH3OHTAILHOM NOAOKEHHH, HeobOXOoaM-
MO BBITIONHEHHE ABYX YCIOBHIt: mE i -,-':yml - 77.,,.,; =0 — (1)

u Mi+Ma +My=0 — (2. B

NpoeKuHH Ha ock y ypasuenue (1)

uMeeT BUA: mg-kx-k,x=0 wim

mg =kpx+kyx =(k +k)x — (3).

MomeHTst  cHA  oTHOCHTEABHO

Touku A: M,=0; M,=mgl;

M = kyxL . Torna w3 ypassenns (2) mgl, - k,xL =0, u3 ypas-

Henna (3) x=—=2—_ Crenosarensto, mgl, —ﬁ’"_gl‘=o,
1 +5%3 ky +k,

k,L k
L= L=L+l,; L=L-l=L:|1-—=2 o A .
1 k + Ky v+l L=L-] L(l |+k2J,Il 6¢cMm;

2.44 Haiita paboTy 4, KOTOPYIO HaJ0 COBEPIIHTH, YTOOBI YBEIHIHTH CKOPOCTE IBHKEHHS Tella Maccoi m = 1T
oT v; =2 M/c 70 v2 = 6 Wc HamyTH s = 10 M. Ha BceM IyTH neficTByeT cHIIa TpeHHT Frp =2 H.
Pemenne

Yacrs coBepuieHHol paboTsl nofner Ha npupauleHUe KHHETH-
YEeCKOH JHEPruH, a ApYyras YacTb — HA NPEOJNOJIECHHE CHIbI

2
TpeHus. A=£2"-L-LZ-'-+A,,, rac A,=F,-s, Torna

3 -2
A=M+Fw-s; A=16,02 xJx.

2
Yacruna 4. «/Aunamika ATT», «BcecBiTHe TAXKIHHA», «MexaHika piIuH, ra3ie»

(Po3B’s13anns 3aBnans: 2.134, 3.7, 3.19, 3.36, 3.46, 2.158, 4.6, 4.17)

2.134 BEIMHCIHTH TPABHTAITHOHHYIO IIOCTOSAHHYIO (G, 3Had paJHyC 3€MHOTO Imapa R, CpeIHIOI INIOTHOCTE 3eMITH
P H yCKOpeHHe CBOGOIHOTO MaJeHHA g Y IOBEPXHOCTH 3eMIH.
Pemenne

B coOTBETCTBHM C 3aKOHOM BCEMHPHOrO TATOTEHHSA, TeNO Mac-

coif m, HaxoasLeecs Y MOBEPXHOCTH 3eMiIH, NPHTArHBaerca
3 mM

e ¢ cutoit P=G—, rne M — macca 3eman, R — ee
R-

panuyc. C apyroit croponsl, P=mg. IlpupaBruBas 3TH

BEAHYMHbB!, HaHaeM, 4TO g=G%. B3ss um3 Tabnuubt S
3HaveHus R, p, g M 3Ha§ uTO M=Vp=%zR’-p, BbIpa3sHM

2.
G f;I:R’S =437§; G=6,67-10" H-m/xr’.
P p




3.7 K oboxy xomeca pagaycoM 0,5 M H Maccoi 77 = 50 Kr npHIOXKeHa KacaTenbHad cHila F = 98,1 H. Hafita
JIIIOBOE YCKOpPEHHe & Kolleca. Uepe3 Kakoe BpeMd / IOCie Hadana AeHCTBHA CHIBI KOleco OyaeT HMeTb
gacToTy BpameHHd 77 = 100 06/c? Koneco ciHTaTh 0IHOPOIHEIM JHCKOM. TpeHHeM npeHeGpeds.

Pemenne
Hannyio 3anayy pewum B ckanspHol (hopMe OTHOCHTENBHO
OCH, NPOXOJAlleH Yepe3 LEHTP MacC AHCKa W COBMAAAIoIEH
10 HANPABACHHIO C BEKTOPOM & . MOMEHT KacaTe/ibHOM cHibl,
npunoxkeHHsld K 0boay aucka M = F.R — (1). Kpome Toro,
mR’
M=J-g, rae MOMEHT HHepuuH jucka J =—2—. T.e.

mR*s

M= — (2). Npupapnusas npasbie 4acTy ypasHenui

(1) » (2), noayunm ¢ =2%; &=78pa/c’. Vraosyo
m
CKOPOCTH @ MOKHO BBIPa3sHTh JIByMa criocobaMu: @ =2m u

2
w=¢&,0rci00a { =—; t =1muu 20 c.
£

3.19 Illap maccoif m = 1 KT KaTHTCA 6e3 CKOIBKEeHHA, yAapsAeTcs O CTeHKY H OTKaTbIBaeTcs oT Hee. CKOpOCTh
mapa 10 yaapa o cTeHKy v = 10 cm/c, mocrme ymapa # = 8 cM/c. HalitH xomHdecTBO Temwntorsl Q.
BBLIeTHBINEeCS IIPH yAape I1apa O CTeHKY.

Pemenne

Bynem  cuwTaTh, 4TO  ABIDKCHME  MPOMCXOAHT B
FOPH3OHTANLHOH MJIOCKOCTH, TOrAa KOJH4YeCTBO Tenaorsr Q
paBHo yOwuiM kuHeTHveckol auepruu Q =W, —W,,. 3nece
W,, — kxuHeTMYecKas OHeprus 1wapa N0 YyAapa, OHa

CKNafbiBAaeTCH M3 KWHETHYECKOH 3HEPrHH MOCTYNaTeNbHOro
ABHXXEHHA M KHHETHYECKOH  SHepruM  BPALUCHHA.

2 2 2
T s + 22 e J=ZmR?; @, =~ . AanoruuHo s
2 2 5 R
W,, — KHHeTHYeCKad OHepruas 1wapa nocie yaapa:
2 2
mu-  Jw
W, =—t— rae W, = x [Tpecbpaszyem
2 2 R
NPCABAPHTE/ILHO BhIpaykeHHS wa H wa :
2 _ 2 2 v* 2 2. 2 I”V"
Jo, —ng = =gmv s Joi =-5—mu2 . Torna W, =—+
2 2 2 2 2
mv:  Tmv nmu”  mus Tmu
+ — = s - + =
5 10 T2 5 10 D

Tyt To® 7

- =——m(v2 —uz); Q=2,5m[Ix.

T e




3.36 K obomy mHcka Maccoif 1 = 5 Kr NpHIOXeHa KacaTeldbHad cHIa F = 19.6 H. Kakyro KHHETHYECKYIO
3HeprHro Wi GyaeT HMeTh JHCK depes BpeMid /= 5 ¢ mocite Hadana JeHCTBHA CHIIBI?
Pemenne

HUmnyase cunsl FAr=mAv, Ho v, =0 u 1,=0, cue-

Ft
nosarensHo, Ft =mv. Orciona v=-—. KuHeTHueckas sHep-
m

2
rus spawenus aucka W, =-‘-]—;-)—-; rae J=%mR1, w=-;%;

2.2 2,2
mR*v Ft
B —— INTocsie noACTAHOBKH YHCIOBBIX IAHHBIX
2:2-R am

W, = 480 Jix.

3.46 Haiitn nepHox xoneGaHus 7 CTepiKHS NpebLIyINeH 3adatdH, eClIH OCh BPalleHHd IIPOXOIHT depe3 TOUKY,
HaXOIAIIYIOCS Ha PacCTOSHHH d = 10 cM OT ero BepXHero KOHIIa.
Pemenne

IMepuon maneix xonebauuit crepkua T =27x d

’ J
X m072-d)g . [To reopeme llreiinepa J =J, + . -

2 2 2
I} ml ml
-—-—d ’ =-—. J:——
+ "{2 ) rae J, T Orciona 12 +

lz
.3_..

2 2
+"—Z-—mld+md2 =i']"71-—md(1-d); Jnm-(

P/3-dl+d?
Torna T =27 |————— : T=107c.
e ”J gl/2-4d) ¢

2.158 MHuHHMaTBHOE YyOAIeHHEe OT IIOBEPXHOCTH 3eMIH KOCMHYECKOro KopaOmi-crmyTHHKa «BoCTOK-2»
COCTABIIO /lymin = 183 KM, a MakCHMATBHOE yHATIEHHE - fmax = 244 xM. HaiiTH nmepHox oGpamenus T

CIIyTHHKA BOKPYT 3€MIIH.

dl+d’).

Pemenne

Haiinem Goaswiyro nonvocs
opbutet  «Boctoka» R=

='i'ﬁ—;'iﬂ+ R, =6583,5 xm.

Bonswas nonyoce op6uret Jly-
Hel R; =390370 kM. 3Haa ne-

puon obpawenus Jlynwl, npumennm Tperuit 3akon Kennepa

2 R.‘
—’%:—%,OTCIOM T=Tn‘)£j‘; T =878 mu.
R Ry



4.6 B cocyx IeeTcs BOJa, IPHUEM 3a €IHHHILY BpeMeHH HalHBaeTcsa 06beM Boael V) = 0.2 n/c. KakuM mpormkeH
OBITE THAMeTp d OTBEPCTHA B JHE COCYIa, UTOOBI BOJA B HEM Jep)Kajach Ha IOCTOSTHHOM ypoBHe /1 = 8.3
cm?

Pemenne

Yrobel Bona B cocyae Obuta Ha

4 MNOCTOSHHOM  YPOBHE, Heobxo-

aumo, uTobsl 32  OJIHHAKOBble

NPOMEXYTKH BPEMEHH BTEKANO M

BLITCKAIO  OJQMHAKOBOE  KOJIM-
1Ay

===y,

1

YCCTBO BOAbI, f

orcrona v--‘i T. K -—”dz —
5" -k "

nowans nonepeyHoOro ceveHus
4,

OTBEPCTHA, TO CKOPOCTE BBITCKaAHHA KHIKOCTH V=*;.j'. Ha

e

2
ypasHeHua BepHynnun -pzl-- pgh, otciona v=.‘f2gh. Torna

,/2 =4—V',—;d2= i ;d=l ald =14 cmM.
d’ a2gh’ = 2gh

4.17 Ha crone cTOHT cocya, B GOKOBYIO IOBEPXHOCTh KOTOPOTO BCTaBIe€H TOPH30HTAIBHBIH KAaIHLLIP Ha
BEICOTE /1;= 5 CM OT [aHa cocyaa. BHyTpeHHHH pamHyc KamHmipa 7 = 1 MM H amaHa / = 1 oM. B cocyn
HATHTO MAaIlTHHHOE MAcJjIo, ILIOTHOCTh KOTOPOIo p = 0.9-10° kr/M’ H IHHAMHYECKAs BA3KOCTD n=0,5TIac.
VpoBeHs Macia B cocCyze IOANepKHBAeTCsA MOCTOSHHBIM Ha BBICOTe /1; = 50 cM Bemme kammmwripa. Ha
KaKOM PAacCTOSHHH L OT KOHIIAa KaITH/LLAPa (110 TOPH30HTATH) CTPYS Macya IagaeT Ha cTon?

Pemenne

4
ITo dopmyne [lyaseiina V = g 8;Ap , rae no 3akony Ilackans
n

nepenaa  masaenns  Ap = pgAh=pg(h,-h). Toraa

4 4

yomioglh=h) o oy Y m oeln k)
8in t 8in

apyroii croporin, ¥, =vS=vam’ (cm. 3azaun 4.6 u 4.9),

4 2
cnenosarenbho, vard = - pelh, - h'); Fuml pelly —h) _
8In 8In

CKOPOCTb BbITEKaHHs CTPYH W3 kanwiaspa. [lanee pac-
cMaTpHBaeM ABWKCHHS CTPYH Baonb ocelt x M )y, Kak He-

3aBHCHMBIC, NPHYEM MO X ABHXXCHHE paBHOMEpHOe, a no y —

2
(]
paBHOMEpPEMEHHOE, NO3ITOMY X=W H y=h --85-. B Touke

2
naneHus CTpyu Ha cron y =0, cooTBeTcTBEHHO A -§;—=0;

2 2h { /
t” =?'; f= z—g'!- Torna cTpys najaer ma cTon Ha pac-

"ng(hz -h) 2h
8/n g

CTOAHHH L=x=v= =]lcMm.



Kputepii oninroBanns 3asaanb PI'P

BaroBi koe¢inienTH 3aBHaHb pO3paxyHKOBO-TpadiuHOi poOOTH PO3MOAUISIOTHCS HACTYIHUM

YHUHOM.

Po3paxynkoBo-rpadiuna pobota (4 4yacTUHU, KOKHA 3 SKMX MICTHUTHh 8 pO3paxyHKOBO-TpadiuHMX
3aBJIaHb: 32 TeMaMu po3aitB 1-3; 3aranom — qo 15 GaiiB):

BapianT X

po3paxyHkoBo-rpadiune 3apnanus — 0,117.

Pazowm:

0,117*32 =3,75.

VY Bunajky 6e310raHHOr0 BUKOHAHHS YCIX 3aB/IaHb 3 OLIHIOBAHHAM y 4 0aiu CTYJCHT OTPUMYE:

3,75*4=15 o6aJiB.

3. Ilpuxiaaam 3aBAaHb CEMECTPOBOI0 €eK3aMeHYy

3.1. IIuTaHHs, 10 BUHOCATHCS HA MIATOTOBKY 10 €K3aMEHY Ta MOXKYTh CKJIAJaTH 3aBJaHHA

CEMECTPOBOI0 CK3aMEHY

Po30in 1. Heromoniecbka mexanika: 0CHOGU KiHeMAmMuUKu, OUHAMIKA MamepiaaibHoi mouKu

1.

2.

[Ipenmer i3uku, sIK OCHOBH Npupoao3HaBcTBa. DizuyHi 3akoHH. MeTtoam (i3UUHUX
JOCIIJKEHB (CIIOCTEPEKEHHSI, JOCII, TinoTe3a, (pi3uuHa Teopis, IPUHILIUIT BiATIOBIAHOCTI)
Opuuuni 1 po3mipHocTi (izuunHux BenuuuH (MikHapogHa cucrema oxuuunp — CI, 7
OCHOBHUX Ta 2 momoMixHi oguaui Cl, moXigHI OJUHUII — HABECTH MPUKIIAIN)

Tema 1. Kinemamuka mamepiansnoi mouku ma aécontomno meepoozo mina

IIpenmer 1 crpykrypa MexaHiku. HaykoBi abcrpakuii (¢isuuni Mozemni), 110
BUKOPUCTOBYIOTBCS y TAHOMY Kypci (MaTepiajgbHa TOYKa, a0COIIOTHO TBEP/E TiJIO, CYLiJIbHE
CEpeIOBHUILIE)

BignocHicTh MexaHigHoro pyxy. Cucrema Biftiky. KineMaTHuHi piBHAHHS pyXy (3aKOHH
PYXy) MaTepiajabHOI TOUKH Y BEKTOPHIN Ta KOOPAMHATHIN hopMax, «IIpUpPOIHiiD
(TpaexkTopHuil ab0 mapaMeTpUUHuUil) croci6 onucy pyxy. B3aemo3B’ 30k pi3HUX CIOCOOiB
OIUCY PYXY.

KinemaTnuHi XapakTepUCTUKU PyXy MaTepialbHOI TOUKU: Palyc-BEKTOP, KIIbKICTh
CTYIEHIB BUIBHOCTI, TPAEKTOPIs, IIUISIX, IepeMillleHHs ( Ha MPUKIal pyXy KaMeHs,
KMHYTOI'O TOPM30HTAJILHO 3 II0YATKOBOK MIBUIKICTIO U ).

KinemaTnyH1 XapakTepUCTUKU PyXy MaTepialbHOI TOUKHU: CepeIHs IIISX0Ba IIBUAKICTD
(HaBecTH MPUKIIAN), CePEIHS IBUAKICTh (CEpEeIHIi BEKTOP MIBUAKOCTI — HABECTH MPUKIIA),
MHUTTEBA MIBUJIKICTD (JIaTH BU3HAYCHHS )

MutTeBa WBUAKICTh MaTepiaIbHOT TOUKU IPHU PI3HUX CIIOCOOaX (BEKTOPHOMY,
KOOPJAMHATHOMY, «IIPUPOJHBOMY») OIIUCY PYXY (1aT¥ BU3HAYECHHS).

3Hax0/PKEHHS KIHEeMaTUYHUX PIBHSIHD PYXY MaTepiajbHOI TOUYKH 32 BIIOMOIO 3AJIEKHICTIO
MUTTEBOI MIBUAKOCTI BiJl 4acy Ta BIIOMUMU MOYATKOBUMH YMOBaMHU (IIPUKIAIN
IPSAMOJIIHIHHOTO PIBHOMIPHOTO Ta MPSIMOJIHIMHOTO PIBHOIIPUCKOPEHOTO PYXIB).



10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

3HaxXO/KEHHS Cepe/IHIX 3HAaUeHb CKAIAPHHUX 1 BEKTOPHUX (DYHKIIIH: cepeHe 3HaUeHHS

MOJTyJISl IIBUKOCTI <U>MaTepianLH0'1' TOYKH (1 HOro HarjsiiHa FTeOMETPUYHA

IHTepIIpeTallis) Ta CepeHE 3HAYSHHS MBUIKOCTI <5> 3a MMPOMDXKOK 4Yacy Bif #, 10 %,

KinemaTnuHi XapakTepUCTUKU PyXy MaTepialbHOI TOUKU: CepeHE MPUCKOPEHHS, MUTTEBE
IIPUCKOPEHHS (J1aTH BU3HAYECHHSI, HABECTHU IPUKIIAIN).

MuTTeBE IPUCKOPEHHS NIPU PI3HUX CIIOCO0aX (BEKTOPHOMY, KOOPAMHATHOMY,
«IPUPOAHBOMY») OIUCY PYXY (JATH BU3HAUYECHHS).

Bu3HayeHHs1 TaHTeHIIaIBHOT 1 HOPMAJIBHOT CKJIQJOBUX MUTTEBOTO IMPUCKOPEHHS
MaTepialibHOI TOYKU MPU «IIPUPOJHBOMY» CIIOCO01 OMHCY PYXY

Knacudikauis pyxy MarepiagbHOi TOUKH 32 TAaHT€HI[IAIbHOO 1 HOPMAJIbHOIO CKJIaIOBUMHU
MUTTEBOT'O MPUCKOPEHHS (PIBHOMIPHUNA NPAMOJIIHIHHMIA pyX, PIBHOMIPHO-IIPUCKOPEHUIT Ta
PIBHOMIPHO-CIIOBUIbHEHUH MPSMOIIIHIHHI pyXH, PIBHOMIPHUN pyX IO KOJY, TOIIO).

Bunu pyxy abcomtotHo TBeporo Tina (ATT), nocrynansuuii pyx ATT. OnHakoBiCTh
3aKOHOMIPHOCTEW KiHEMaTHKH MaTepialbHOI TOUKH 1 KIHEMAaTUKHU TOCTYHAIBHOTO PYXY
ATT (nosicHUTH, HABECTU MIPUKIIAIN).

OOepTaHHs HABKOJIO HEPYXOMOI OcCi (IIpocTuil 00epTalibHU pyX), KIHEMaTUYHI
XapaKTePUCTHKH 00EpTaIbHOTO PyXY

KinemaTnuHi XapakTepUCTUKU 00EpPTAILHOIO PyXY: €JIeMEHTapHUI KYT IOBOPOTY, KyTOBa
IIBUJIKICTh, KyTOBE IPUCKOPEHHS; YaCTOTa Ta Mepioj] 00epTaHHs.

OxpeMi BUIIAIKU IPOCTOTO 00EPTATIBLHOTO pyXy (piBHOMIpHUI 00epTaIbHUN PyX,
PIBHOMIPHO-TIPUCKOPEHUI Ta PIBHOMIPHO-CIIOBUIbHEHHUH 00epTaibHi pPyXH)
CriBBiIHOIICHHS M’k KYTOBHMH Ta JIIHIMHUMU KIHEMAaTUYHUMH BETMYMHAMHU

[Tnockuii pyx abCOIIOTHO TBEPAOTO Tija: MIBUAKICTh TOYKH, MUTTEBA BiCh OOCpTaHHS
JlogaBaHHS KyTOBUX IIBUIKOCTEH HA MPUKJIIAAi KPYIJIOr0 KOHYCa 3 3aKPIIICHOIO IIapHIpHO
BEPILIUHOIO, SIKUI KOTUTHCS [0 TOPU30HTANIBHIHN MOBEPXHI

Tema 2. lunamixa mamepianvhoi mouku ma noCmMynanbHo20 pyxy meepoozo mina

InepuianeHi cuctemu Bitiky. Ilepmnii 3akon Hetotona. [ToHATTS BiIbHOTO Tija Ta
3aMKHEHOI (130JIbOBaHOT) CUCTEMHU Til.

[Tpuniun BinHocHocti anines. [leperBopenns ["anines

[ToHSTTS cUIK B MEXaHilli, OCHOBHI BJIACTHBOCTI CHJI

Maca Tina (cuctemu Tin). Imnysnsc. BnacTuBocTi MacH 1 iMIyJIbCy B HBIOTOHIBCBKIiH
MexaHiri

Hpyruii 3akon HeroToHa (aBa hopMytoBaHHS 3aKOHY, HOTO POJIb IIPU PO3B’s3aHHI 3a/1a4,
3aIluC 3aKOHY NPH KOOPAMHATHOMY Ta «IPUPOIHBOMY» CIIOCO0AX OMHCY PyXY)

Immynbe cunu 1 3MiHa iMIyJbCy Tina. [HTerpanbHa oopMa OCHOBHOTO 3aKOHY AMHAMIKU
(zpyroro 3axony Hprorona)

Tperiii 3akon HeroTOHa (MeX1 HOTO 3aCTOCOBHOCTI).

Tunu B3aemonit y npuponi (4 pyngameHTansHuX B3aemMo/il). @yHIaMeHTalbHI CUJIH, 110
JIeKaTh B OCHOBI MEXaHIYHUX SIBUII (TpaBiTalliiHa Ta eIeKTPOMAarHiTHa B3aEMOJIIT)
Kareropii HedyHIaMEHTAIBHUX CHJL, III0 PO3TIISIAIOTHCS B MeXaHilli (0€3KOHTAaKTHI -
MI0JIbOB1, KOHTAKTHI, CUJIM iHepwii). OQHOpiIHA cuila TSOKIHHS

Kareropii HedyHIaMEHTAIBHUX CHJL, III0 PO3TIISAAIOTHCS B MeXaHilli (0€3KOHTAaKTHI -
MOJIbOB1, KOHTAKTHI, CUJIM iHepwii). Bara tina. Cunu peakiii.

Kareropii HedyHIaMEHTAIBHUX CHJL, IIIO PO3TIISIAIOTHCS B MeXaHilli (0€3KOHTAaKTHI -
MOJIbOBI, KOHTAKTHI, cvH iHepIlil). Cuna npyxHocTi (3akoH ['yka). Jlepopmariis npyxuHu.
Kareropii HedyHIaMEHTAIBHUX CHJL, III0 PO3TIISIAIOTHCS B MeXaHilli (0€3KOHTAaKTHI -
MIOJIbOB1, KOHTAKTHI, CWiIM iHepii). Cuiu TepTsa. EMIipuyHi 3aKOHU CyXOro 1 B’S3KOr0 TepTs
(cuia TepTs KOB3aHHS, CHJIA TEPTSI KOUCHHS, CUJIH B’ SI3KOTO TEPTSI IPH MAJIMX 1 BEJTHMKUX
MIBUIKOCTSIX )



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43
44,
45.

46.

47.

48.
49.
50.
51.
52.
53.
54.

55.

56.

57.

Bukopucranns 3akoHiB HproTOHa /1 po3B’si3aHHS (I3MYHUX 3a]a4: OCHOBHE PIBHSIHHSA
JMHAMIKU B TIPOEKIIISIX Ha OC1 JEKapTOBUX KOOPAMHAT (HAaBECTH MPHKJIAL — TIJIO KOB3A€E T10
MTOXMJTIH TIJTOIIMHI).

Bukopucranss 3akoHiB HeroToHa U1t po3B’s3aHHs (I3UYHUX 3a/1a4: OCHOBHE PIBHSIHHS
JUHAMIKY B IPOEKIIISAX HA TOTHYHY 1 HOpMaJb 10 TPAEKTOPIi B AaHii ToUlll (HAaBECTH
MIPUKJIAJ — TIIO KOB3a€ 3 BEPILMHH IIIaKo1 chepn).

Me3xi 3aCTOCOBHOCTI HBIOTOHIBCBKOT MEXaHIKH
Po30in 2. 3axkonu 36epercennsn

Tema3. 3akon 36epesxrcenns imnynvcy
Benuunnu, 1o 30epiratoThcs. 3aKoHU 30epexeHHs (€HEeprii, IMIYIbCY, MOMEHTY IMITYJIbCY),
X MOXO/KEeHHS 1 poJib y (i3ulli
Cuctema martepiaibHUX TOYOK. IMITyJIbC CHCTEMM, NPUYMHA 3MIHU IMITYJIbCY CHUCTEMHU
(HaBeCTH PUKIAIN)
3akoH 30epeKeHHs IMIYJIbCY; YMOBH, 32 SIKUX BiH 3aCTOCOBY€eThCs (1 - cucTemMa 3aMKHEHa —
CWJIH BiJICYTHI — MPUKJIAJ BUIBHOT YaCTUHKH)
3aKkoH 30epeKeHHsI IMITYIbCY; YMOBH, 32 SIKHX BiH 3aCTOCOBY€ThCS (2 — CUCTEMa 3aMKHEHA -
CHJIM CKOMIIEHCOBaH1 — MPUKJIAJ JIOJAWHU Ha IJIOTY, IO 3HAXOAUTHCA Yy CTaHI CIIOKOIO Ha
MIOBEPXHI 03epa)
3aKkoH 30epeKeHHS IMITYJIbCY; YMOBH, 32 SIKUX BiH 3aCTOCOBYETHCS (3 — crcTeMa He3aMKHEHa,
aJie IMITyJIbC 30BHILIHIX CHJI 3a Yac iX Jii ayke Malnuil — npukiaau: 1) po3mnaj YaCTUHKU Y
TOJII CHJTU TSDKIHHS Ha J1Bi (200 CHaps Iy BHACHIIOK BHOYXY Ha JIBa OCKOJIKH), 2) yaap JBOX
KYJIbOK (20COIOTHO MPYXHHIA Ta aOCOIIOTHO HE TPYKHUI).
3akoH 30epekeHHs IMITYIbCY; YMOBH, 32 SIKUX BiH 3aCTOCOBYEThCS (4 - ccTeMa He3aMKHEHa,
aJie TPOEKIIisl PIBHOBAXXHOI 30BHIIIHIX CHJI Ha JESKUI HAIIPSIMOK JOPIBHIOE HYJIIO — IPUKJIIa
KaMeHsl, KHHYTOTO IiJ{ KyTOM JI0 TOPU30HTY)

Hentp mac cuctemu (LIM) (naTu BU3HauU€HHSI, HABECTH MPUKIIAJ 3HaxokeHHs LM cucremu
JIBOX TATApLiB Ha HEBaroMOMY CTPMIKHi), IIBHIKICTh LIEHTPY Mac CHUCTEMH 1 ii iMITyJbC,
PIBHSHHS PYyXY LIEHTPY Mac (Teopema Mpo pyX LEHTpY Mac),

[Tpuknaau Ha pyx HEeHTpy Mac cucteMu (1 — cuctema 3aMKHEHa — «IIOIMHA - TUTIT»)
IIpuknanu Ha pyX HEHTPY Mac CUCTEMH (2 — CUCTEMA HE3aMKHEHA — IUIUTYH Y BOAY)

Pyx Ttina 3MiHHOI MacH: piBHSIHHSA MelepchKoro, peakTUBHA CUIIa, OKPEMi BUIIAJIKU PyXY T
3MiHHOi MacH (1 — pyx mnardopmu, 3 sIKOi BIIBHO BUCHIIAETHCS MICOK)

Pyx Ttina 3MiHHOI MacH: piBHSIHHSA MelepchKoro, peakTUBHA CUJIa, OKPeMi BUIIAJIKU PyXY T
3MiHHOI MacH (2 — pyXx miaatdopMmu, Ky HABaHTAXKYIOTh CHIIKOIO PEUOBHHOIO 3 HEPYXOMOTO

OyHKepa)

[lpuknaan Ha 3acTOCyBaHHSA pIBHSAHHA Memepcebkoro, pyx paketu - ¢opmysa
L{i01KOBCHKOTO.
Tema 4. 3akon 36epescenna enepaii

PoGota cunu. [lotyxHicts. KiHeTnuna eHepris.

O6uncnenss podotu cuin. Podorta npysxHoi cuin

O6uucnenns podotu cunn. Pobota rpasiTaniiiHoi (a60 KyJIOHIBCHKOT) CHIIN

OO6uncnenns pobot cuin. Pobora cuimm TsxKiHHA

KoncepBaTuBHi 1 HeKoHCepBaTUBHI cuiH. [Ipukiaan KOHCEpBAaTUBHUX 1 AUCUNIATUBHUX CHJT
[TonsaTTs cunoBoro nosist. [loTeHuianbHa eHepris YaCTUHKY B 110JIi IPY>KHOT CHIIH.

[Tonarrs cumoBoro mois. IloTeHuianbHa eHepriss YacTMHKM B  TpaBiTaliifHOMY
(KyJIOHIBCBKOMY) I10JIi MaTepiajibHOI TOUKH

[TonsarTss cunoBoro nosst. [loreHnianbHa eHepris YacTUHKM B OJHOPIAHOMY TOJMI CHIIH
TSOKIHHS

3B’SI30K MK KOHCEPBATHUBHOIO CHJIOIO Ta TOTEHI[ANIBHOIO EHepricr. EKBIMOTEHIiambHI
MOBEPXHI

[ToBHa MexaHI4YHA €HEPTis YACTUHKH, 3aKOH i1 30epe:KeHHS
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Kinernuna eHeprist cucreMy, ii 3B's130K 3 poOOTOIO yCiX CHII, IO JiOTh Ha YCli €IeMEHTH
CHCTEMU

[ToBHa MexaHiIYHa €HEpris CHUCTEMH (YaCTHHOK), i BIACTHUBOCTI 1 3B'30K 3 POOOTOIO YCiX
BHYTPIIIHIX JUCUIIATUBHUX CUJI Ta pOOOTOIO YCiX 30BHIIIHIX CHJI; HACTIAKH LIBOTO 3B’A3KY
U1l 3aMKHEHUX KOHCEPBATUBHUX cUcTeM (rpukiian COHSIYHOI CUCTEMH)

3aKkoH 30epekeHHs MEeXaHIYHOI eHeprii cucTeMH (YaCTHHOK, T — MPUKIAA KYJIbKH Ha
HEBaromii mpy»Hii HUTILI)

3acTocyBaHHS 3aKOHIB 30€pEKEHHS IMITyJIbCY Ta €Heprii 0 aHaji3y NmpoueciB abCoIOTHO
HEMPYKHOTO Ta a0COIIOTHO MPY>KHOTO 3ITKHEHHSI TBOX YACTHHOK (TLT)

Tema 5. 3akon 36epercenna momenmy imnynocy

MOMEHT IMIyJbCYy YaCTHHKH BIJHOCHO TOYKH, HOTO BJIACTUBOCTI (OKpEeMi BHIAJKH:
NPSMOJIIHIHHOTO PyXy YaCTUHKHU Ta PyXy IO KOJY)

MomeHT cuid. PiBHSHHS MOMEHTIB Ul YAaCTUHKU; 3aKOH 30€pEeKEHHSI MOMEHTY IMITYJIbCY
YACTUHKH, SIK HACTIOK PiBHSHHS MOMEHTIB (IIPUKJIA]l TUTAHETH B TIOJ1 TsoKiHHS COHIIS)
3anaudi, 110 J03BOJISE€ PO3B’S3YBAaTH PIBHSHHS MOMEHTIB JJISl YaCTHHKH; IMITYJIbC MOMEHTY
cuiH (MIPUKIIA] KaMEHs, KHHYTOT'O IMiJl KyTOM JI0 TOPU30HTY)

MOMEHT IMITyJIbCY YACTHHKHU Ta MOMEHT CHUJIH, IO Ji€ Ha Hel, BIIHOCHO OCi; iX BIAaCTHBOCTI
Ta aHAIITUYHI BUPa3H (B HWITIHAPUYHINA CUCTEMI KOOPIAUHAT)

PiBHSIHHS MOMEHTIB JIJIsi CHCTEMH (YaCTHUHOK); IOr0 HACIIiIKK

3aKkoH 30epeKeHHsST MOMEHTY IMITYJIbCYy CHUCTEMH (YaCTUHOK); BUCHOBKH. SIKI BIH JO3BOJISIE
pPOOHMTH CTOCOBHO MOBEIIHKM CHCTEMH (IIPHUKJIAJ CUCTEMH JIBOX KYJbOK, HACaPKEHUX Ia
IJIIKHA TOPU30HTABHUM CTPUKEHbD, 1110 00€PTAETHCS HABKOJIO BEPTHKAIBLHOI OC1)

YMoBH, 3a SKUX 30€pira€Tbcs MOMEHT IMITYJIbCY CHCTEMH BIJHOCHO JESIKOi TOYKH Ta
BIJTHOCHO JESKOi OC1 y pa3i He3aMKHEHUX CUCTEM

Tema 6. Enemenmu mexanixu meepoozo mina

PiBasiHHS pyXy aOcomtoTHO TBepaoro Tina (ATT); 3amayi, 0 BOHU JO3BOJSIOTH
pO3B’sI3yBaTH

Hacninku 3 piBusinb pyxy ATT; ymoBu piBnoBaru ATT

O6epranns ATT HaBko10 HEpYXOMOi oci. MOMEHTH 1HEepLii TOYKH Ta Tijia BIIHOCHO OCi
o0epTaHHs, X BIACTUBOCTI

[Tpuknaay aHATITUYHOTO PO3PaXyHKY MOMEHTIB 1HEpIii OHOPIAHUX Tid 3 €JIeMEHTaMH
cUMeTpii (MOMEHT 1HepLii CyHiIbHOTO IMIIiHAPA)

Teopema IlITeiinepa, npukiany ii 3acTocyBaHHs (A1 UIIIHAPA TA CTPHIKHS)

PiBusinus nuHamiku ooeptanns ATT HaBKoJI0 HEpyXoMoi oci

Kinernuna enepris Tina, o 00epTaEThCs HABKOJIO HEPYXOMOI OCl

PoGota 30BHimHIX cuit npu obepranHi ATT HaBKOJIO HEPYXOMOi Oci

[TotyxHicTh piBHOBaXHOI cuiu ipu ooeptanHi ATT HaBKoJI0 HEpYyXOoMoi oci

3acTocyBaHHS 3aKOHIB 30epeXKeHHSI MOMEHTY IMITyJIbCY Ta €HEprii 10 CUCTEM TOYKOBUX 1
HETOYKOBUX T (MPUKJIA IJIAHETH B MO TsOKIHHS COHIIS)

3acTocyBaHHS 3aKOHIB 30epeKeHHSI MOMEHTY IMITyJIbCY Ta €HEprii 10 CUCTEM TOYKOBHX 1
HETOYKOBHUX TiJ1 (IIPUKJIAJ TJIJIKOTO CTPHIKHS 3 HEBEITUUKOI0 My()TOI0, 1110 00epTaroThCs B
TOPU30HTABHIHN TIIOIIKHI)

[Tnockwuii pyx TBepaoro Tina. [loBHa KiHeTHYHA €HEPris MPH MJIOCKOMY PyCi TBEPIOTrO Tijia.
CrangapTHull (IUHAMIYHMIA) X1 10 po3B’sA3Ky 3ana4 Ha miockuii pyx ATT (mpuknaz
LWTIHAPA, [0 CKOYYETHCS MOXUIOI0 TUIOIUHOIO).

3aKkoHU 30epeKeHHs IIPH MOCTYNAILHOMY Ta 00€pTaJIbHOMY PyXax TBEPAOTO Tija (IpUKian
LWITIHAPA, [0 CKOYYETHCS MOXUIOI0 TUIOIMHOIO).

Tabnuus aHanoriit Uit KIHEMaTHKH ITOCTYAIBHOTO Ta IPOCTOT0 00EPTAIBLHOIO PYXiB
TBEPJIOTO TiNa, 3B'A30K MK BiIOBITHUMU KIHEMAaTUYHUMHU XapaKTEPUCTUKAMU

Tabnuus aHanorii Juist JMHAMIKH [OCTYNAJIbHOTO Ta IPOCTOT0 00epPTaIBHOIO PyXiB
TBEPJIOTO Tija



85. BinbHi oci ob6epTanHs aOCOIOTHO TBEPAOro TiJia, FOJIO0BHI oci. ['ipockomnu Ta 0coOIMBOCTI iX
pyxy. [Ipukiany BUKOPUCTAHHS TiPOCKOIIIB.

86. MexaHiuH1 KOTUBaHHS, K OKPEMHUI BUIIAJ0K MeXaHIYHOro pyxy. Kiacudikaris KonuBaHb.

87. 'apMOHIYHI KOJMBAHHSA: TAPMOHIYHUN OCLMJIISATOD, PIBHAHHS Ta 3aKOH MOTO PyXY, MPUKIIA]
NPY>KMUHHOT'O Ta MAaTEMAaTUYHOTO MasTHHKIB.

88. 'apMOHIUHI KOJMBaHHSA: TAPMOHIYHUN OCHMIISATOP, PIBHAHHS Ta 3aKOH MOTO PyXY, MPUKIIA]
(b13UYHOTO Ta KPYTHIBHOTO MasiTHUKIB.
Tema 7. Enemenmu mexanixku pioun i 2azie

89. BnactuBocti piauH Ta rasiB. Tuck y piamHax Ta rasax. 3akoHH TigpocTtatuku (Apximena,
[Tackans).

90. IneanbHa piguna. CramioHapHui pyx ineanbHoi pigunu. JIiHii Ta TpyOku Teuii. PiBHAHHS
HEPO3PUBHOCTI.

91. PiBusinus bepHysti ta ¢izuunuit 3MicT oro ckinagoBux. ®opmymna Toppiveri.

92. B’s3kicTh (BHYTpIlIHE TepTsd) piauH Ta rasiB. Cwia BHyTpimHbOro Tepts. Jlaminapha i
TypOynenTHa Teuii. Yucno Pelinonbaca. @opmyna [lyaseitns.

93. Pyx Tin y pinunHax i razax. [ligilfiManbHa cuia i 1000BUi o11ip.
Tema 8. Bceceimne mascinua. Enemenmu meopii nons

94. 3axonu Kemuepa i 3aK0OH BCECBITHBOTO TSKIHHS

95. Ione TsKiHHS, HOTO CHIIOB] Ta eHEPTeTHYH] XapaKTEPUCTUKU

96. 3B’s130Kk MK MOTEHI[AJIOM MOJIA TSOKIHHA 1 Horo HampyxeHicTio. I'padiune 300paskeHHS
CUJIOBUX TIOJTIB

97. IlpuHiun Cymnepro3uilii, K OJHA 3 HAWBAXJIMBIIIUX BJIACTUBOCTEH CHUJIOBHX TOJIB, HOTO
3aCTOCYBaHHSA JJIs1 PO3PAXYHKIB MOJIiB HETOYKOBUX Til

98. MarepiasibHa TOUKa y 0JI1 IIEHTPaJIbHOI cuiH (3aaua Kemepa), knacudikarttist opoiT

99. Kocmiuni mBUAKOCTI. PyX mTy4HHX CymyTHUKIB 3emiti

100. HeinepmianeHi cuctemu Biutiky. Cuiin iHepIii Ta iX mposs.

3.2. 3pa3ok bisery A/ ceMeCTPOBOI0 eK3aMEeHY

XapkiBebkuii HanionanbHuii yHiBepcuter iMm. B. H. Kapasina
®di3nko-eHepreTHYHUIl pakyabTeT

Cneyianvnicmo 105 — «[Ipukianna Gi3vka Ta HAaHOMATEPiaIrmy
Cemecmp 1; popma nasuanms 1enua; pieens euwoi oceimu 1 (bakanasp); nasuanvna Oucyuniina «MexaHiKa»

EK3AMEHAIIMHUM BIJIET Ne 44 (10, 10, 10, 10)

1. IBuakicte pyxy. CepenHsi HUIAXOBAa MIBUAKICTb, CEpPEeNHI BEKTOp IIBUIKOCTI, MUTTEBA
IIBUJIKICTh. BU3HAaYeHHS MHTTEBOI IIBUIKOCTI MPHU PI3HUX CIOCO0AX OMHCY PYXY. 3HAXOJKCHHS
HUISXY, MPOHAEHOTr0 MaTepialbHOI TOYKOK 33 MEBHMHA MPOMDKOK 4Yacy, T€OMETPHUYHHH 3MicT
BH3HAYECHOTO 1HTETrpaly. 3HaXOKEHHs CepeIHIX 3HaUeHb CKAIAPHHUX 1 BEKTOPHUX (DYHKIIIH.

2. Pyx tina 3miHHOi Macu. PiBHsHHA Memepcbkoro, peaktuBHa cuiia. OKpeMi BUNAIKU PyXy TUI
3MIHHO{ MacH, PUKJIAJIM Ha 3aCTOCYBaHHs piBHAHHA Memepcbkoro, popmyina LlionkoBcbKoro.

3. PiBHAHHS HEPO3PUBHOCTI JUII HECTUCIUBOI piiuHU. PiBHsAHHS bepHyiuti Ta Qisuunuii 3mMicT oro
cki1agoBux, popmyna Toppiuemi

4. 3anaua. MaxoBUK 00€PTAETLCS 38 3AKOHOM, 110 BUPAKAETLCA PiBHAHHAM @ = A + Bt + Ct?, e A
=2pan, B=16 pan/c, C =-2 pax/ c>. Momenr inepuii J maxoBuka gopiBuioe 50 kr ¢ M>. 3HaiiTu
3aKOHH, 32 SIKUMU 3MiHIOIOThCS 00epToBHi MOMEHT M 1 oTykHicTh N. YoMy JOpiBHIOE IOTYKHICTh
B MOMEHT yacy t =3 ¢?



3ameepooiceno na 3acioanni kagedpu HI3UKH HETPANUINIMHAX SHEPrOTEXHOIOTIH i eKOJIOTii
mpoToKoI Ne Big “ 7 20 p.

3asioysau kagedpu Exzamenamop
(mrimrmc) (mimmmuc)

3.3. Kpurepii oniHlOBaHHsI HA0YTUX 3HAHb I BMiHb

3HaHHS CTYJCHTIB SIK 3 TEOPETUYHOI, TaK 1 3 MPAKTUYHOI MiATOTOBKHU OILIIHIOIOTHCS 32 TAKUMH
KPUTEPISIMH:

- 4 6anmy — CTYICHT MILIHO 3aCBOiB TEOPETUYHHI MaTepiai, INUO0KO 1 BCeO1YHO 3HA€ 3MICT HaBYAIbHOT
JMCLUIUIIHM, OCHOBHI MOJIOXEHHS HAayKOBHX IEPIIODKEpPENl Ta PEKOMEHJOBAHOI JITepaTypH,
JIOT1YHO MHCJHTH 1 Oy/y€e BiANOBi/b, BITbHO BUKOPUCTOBYE HAOYTi TEOPETHYHI 3HAHHS IPHU aHAaIi31
IPAaKTUYHOTO MaTtepialy, BHUCJIOBJIIOE CBOE CTABICHHS 10 TUX YU IHIIMX HpoOJeM, JEMOHCTpY€
BUCOKHIA PiBEHb 3aCBOEHHS MPAKTUYHUX HABUYOK;

— 3 6anu — CTyAeHT J00pe 3acBOIB TEOPETHMYHHM Marepiali, BOJOJIE€ OCHOBHHUMHM AacleKTaMH 3
NEepUIOKEpeT Ta PEKOMEHIOBAHOI JIiTepaTypH, apryMEHTOBAHO BMKIIAJa€ HOro; Mae€ MpaKkTHUHI
HaBUYKH, BUCIIOBIIIOE CBOi MIPKYBaHHS 3 MPHUBOAY THX YH IHIIMX MpOOJIeM, ajie MPHUITyCKAEThCS
NEBHUX HETOYHOCTEH 1 MOXMOOK Yy JIOrili BHKJIALY TEOPETHUYHOIO 3MICTy abo MNpH aHamisi
MPAaKTUYHOTO;

— 2 6anM — CTYAGHT B OCHOBHOMY OIIaHyBaB TEOPETHYHUMHM 3HAHHSIMU HABYAJIBHOI JAUCLUILIIHHU,
OpIEHTYETHCS B MEPILIOKEpENIaX Ta PpEKOMEHOBaHil JIiTepaTypi, ajle HeMepeKOHINBO BIAMOBIIAE,
IUTYTa€ TMOHSTTS, JOJATKOBI MUTAHHS BHUKJIMKAIOTH HEBIEBHEHICTh a00O BiJCYTHICTH CTaOLTBbHUX
3HaHb; BIANOBIAAI0YN HA 3alIUTAHHS NPAKTUYHOTO XapaKTepy, BUABISE HETOYHOCTI Y 3HAHHSX, HE
BMi€ OLIIHIOBATH (DaKTH Ta SBUIIA, TIOB’A3yBaTH iX 13 MaOYTHHOIO AiSITHICTIO;

— 1 Gas1 — cTyIeHT Mailke He OllaHyBaB HaBYAJIbHUI MaTepiai AUCLUILIIHYU, HE 3HA€ HAYKOBUX (PaKTiB,
BH3HAYEHb, Mail’ke HE OPIEHTYETHCS B NEPIIOKEPENax Ta pEeKOMEHOBaHIM JiTeparypi, BiACYyTHE
HAYKOBE MHCJICHHS, IPAKTUYHI HABUYKU Maiike He COPMOBaHi.

- 0 6arniB — 3HAHHS K 3 TEOPETUYHOT, TAK 1 3 MPAKTUYHOI MiATOTOBKY 32 JaHUM 3aBJaHHSIM BUSBUTH
HE BJIA€ThCS, HEBUKOHAHHS 3aBJIaHHS y pa3i BIACYTHOCTI Ha 3aHATTAX abo mix yac CPC.

Barogi xoedirieHTH 3aBAaHb ISl PI3HUX BUAIB KOHTPOIIIO Ta 3aHATH PO3MOIUISIOTHCS TAKUM
YHHOM.

[ToTouHuit KOHTPOJIb HA MPAKTUYHUX 3aHATTAX (JIEKIISIX): BIAMOBIAb IPU YCHOMY ONUTYBaHH1
— 0,10; BucTyn mpu 0OroBOpEHHI TeopeTUdHoro nuTaHus — 0,25; po3B’s3aHHS 3a/a4l HA JOMIII —
0,25; po3p’s3anns 3anadi mig yac CPC — 0,10. 3aranom 3a moTOYHUM KOHTposeM — a0 15 GaniB 3a
ycima po3ainamu. bank 3aBnanb mictuth 100 3aga4 1 90 nuTans.

Kontponpni pobotu (32 Temamu posniiaiB — 10 6amiB) — TectoBi 3aBmanus — 0,25, 3amadi
MIOYaTKOBOTO piBHS a00 MUTaHHA IJIs pO3ropHyToi Bianosiai — 0,375, 3amavya cepeHbOTO piBHS —
0,75, 3amada migsumienoro pisas — 1,00.

PospaxynkoBo-rpadiuna po0OoTa, MmI0 BUKOHYETbCA MiJ Yac caMOCTiiiHOI pobotu, (32
PO3paxyHKOBO-rpaiuHUX 3aBAAHHSA Y 4-X YaCTUHAX, 10 § 3aBJlaHb KOXHA, 3 BarOBUM KOE(II[iEHTOM
0,117— no 15 6auis).

JlabopaTopHi 3aHATTS: MIATOTOBJICHICTh /0 BUKOHAHHS JabopaTopHoi pobotu — 0,25,
BUKOHAHHS BJIacHE JJabopaTopHUX HociikeHb — 0,25, opopmiieHHs 1HAUBIYaTbHOTO THCHMOBOTO
3BITY Mpo BHUKOHaHy poboty — 0,25, 3axmct 3BiTY mnepen Bukiamauem — 0,25. 3aramom 3a
1a00paTOPHUMU 3aHATTAMU — 10 20 GaiB.

[TincymKoBHii cemecTpoBUI KOHTPOJIb — ek3ameH (10 40 OaniB): TeOpeTUYHI MUTaHHA — 2,5,
3ajada — 2,5. 3a OakaHHSIM CTyJIEHTa MOXKYTh HapaxoBYBaTHCS JI0 4-X 3a0XOUyBaJbHHX OalliB 3a
KOMEHTap eK3aMeHalliiiHoi poOoTu B ycCHiM ¢opmi Ta BIANOBiAI HA JIOJATKOBI 3alUTaHHS.
Heo0xigHOI0 YMOBOIO JIOIMYCKY CTYACHTA IO €K3aMEHy 3 JAMCLUIUIIHU € MO3UTHBHUNA pEeHTHHT 3a
OCHOBHMMH (pOpMaMU NOTOYHOT'O Ta MOJLYJILHOTO KOHTPOJIIO, ajie He MeHuie 30 OaiB.



