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1. HOACHATEJILHAN SATINCKA

«TeopeTndeckas MeXaHWKa» — OJiHA U3 (QYHIAMEHTAllBHEIX eCTeCTBeHHOHAYY-
HBIX JUCHUTUIHH (QU3NKO-MAaTeMATHHIeCKOro UKIa. Vsydenne reopeTuveckoil Mexa-
HYKH E36T TAKKE TOT MUHUMYM (QYHIaMEHTaTbHbIX 3HAHWH, Ha OCHOBE KOTOPRIX Oy-
IOyIyii CHENMMATACT CMOXET CaMOCTOATENTFHO OBNAJEBaTh HOBOH HHQOpPMAaLMEN, ¢
KOTOPO# eMy IPUAETCS CTONKHYTHCS B TIPOU3BOICTBEHHON U HAYYHOH JEATCIBHOCTIL.
Kpowme Toro, N3ydeHue TeOPeTUISCKON MEXaHUKH CIIOCOOCTRYET PaCIiMpEHuio Hay -
HOTO Kpyro3opa U TOBBIIEHUIO ofImiel KynpTypsl OyOyHiero CHeluanucta, paspu-
THIO €ro MBITUISHWA W BEIPaOOTKE V HEro MPaBIIIBHOTC MATEepUATUCTUICCKOTO MHU-
POBO33PEeHNA. B utore u3ydeHHI Kypca TEOPEeTHYECKOU MEXaHWKHU CTYHSHT JOJDKEeH
3HATE OCHOBHBIC MOHATHA ¥ 3aKOHBI MEXAHUWKY U BBITEKAIOIIVE M3 3TUX 3aKOHOR
METOIBI W3YUCHUS PABHOBECUS U IBIDKEHUS MEXaHUUECKOH CUCTEMEI, YMeTh MpUMe-
HATE MOTYYSHHBIC 3HAHWS A/ PEINCHUA COOTBETCTBYIOHIMX KOHKPETHRIX 3a1a9 Me-
XaHVKH.

1.1 OEJIb ¥ 3AJAYY JTMCHUIIJIVHDBI

JucnumninHa OTHOCUTCS K BapHaTUBHOW YACTU MAaTeMaTHYeCKOrs U €CTECTBEHHOHA-
VUHOIC UMKIA SUCHMIUIAE yueGHoro mana. Ilpenogapanvie TUCHUIIMHEL Oasupyer-
cst Ha ofmeHayyHbIX mucnumiuHax. Hanbonee IMUpoOKo UCHONB3YIOTCS: MATEMATHKA
7 dusuka. TeopeTnueckas MEXaHUKa SBJSETCH, 110 CYIMIECTBY, YacThIO Kypca QU3NKY,
B KOTOPOM K3JIaraloTCs 3aKOHBl U METOBI, UMEIOLe o0MeHay YHbIH U MUPOBO33pEH-
geckuid xapaxtep. C mensio yerpasenus NyOnupoBaHuUs, IIpU U3JIOKEHNH Kypca
TEOPETHUESCKON MEeXaHWKU ¥ ClefyeT OCHOBHOE BHUMaHue oOpallarsh Ha HHXKEHEp-
HBIE aCTeKThl NUCLUTINWHB ¥ o6paTuTek 0coboe BHUMAHKC Ha TS pasliensl, KOTOPEe
TIO3BOJNIAIOT U3y4aTh [ABIDKEHNE MalluH ¥ OIPEeHeNATs Harpy3Kd B KUHEMATHYCCKMX

Hapax npy 3TOM OBHIKCHHUH. C 5TUX OO3ULUI U COCTABIIEHA nporpaMmMa OUCHUIIN-
HEIL. ﬂfiﬁ 3TOrC, B YACTHOCTH, GoNpIIiasg 4acTh 3aa4 JOJIKHA OTHOCUTHCH K IBUXKE-
HUG HO a6GTpaKTHHX MEXgHUYCCKUX CUCTEM, & KOHKPETHRIX MEXaHU3IMORB, UCIIONL-
3YCMbBIX B MalllXHaX.

H@Jﬁbm OperncHaBanuad JMCERIAINHDLI ABIACTCHA USYUCHUE O6HH/IX 3aKC0OHOB,
KOTOPEIM IOOUMHAICTCA IBHKCHUE W PABHOBECHE MATCPUAIbBHBIX TCI W BO3HHKAXO-

U TIPH 3TOM BRAVMOJCHCTRUL MEXIOY TCHAMU.

1.2 TPEBOBAHNMS K OCBOEHUID YUEBHOU JAUCUMTUIHE] B
COOTBECTBWM C OBPA3OBATEJIBHBIM CTAHIAPTOM

B pesynbTaTe W3yUeHN? YueOHON TUCUMTUIAHEL CTYIEHT JOJDKEH:

IHATHS

- OCHOBHBIE HOHATHA, 3aKOHE! MEXAHMKI,

~ OCHOBHEIS TEOPETUYSCKIE TIOMOKEHH CTATAKY, KNHEMATHKY U JUHAMKY MaTepl-
ANBHOW TOYKM ¥ MEXaHUYECKOM CHCTEMEL,



- METOHBI DACUETOR CTATUYSCKUX W JUHAMIYECKYX CUCTEM, V3II0B U MEXAHUIMORB
MAIIWH,

YMEThH:

- DA3BUBATH CAMOCTORTENIBHOCTE U TBOPUECKUI MOIXon K npobreMamM MoCTaHOBKY
38024 U IPUHIATHIO PA3/INYHEIX HHXXCHEPHBIX DeIIeHNIT;

- IPUMEHSTE OCHOBHEIE 3aKOHB ¥ TEOPEMBI MEXAHUKY [T PENICHUA IPUKIIAAHBIX
WHKESHEePHEIX 3a0at;

~ NOJIB30BATECA (PYHIAMEHTATLRHON U CISIMATBHON TEXHIYSCKOH JINTepaTy poii;
BAGIETHS

~ METOROJIOTHEN UCIIOJIF30BAHNA TEOPETUUCCKIX IPUIIOWEHU, 32aKOHOB, TOPUH IS
aHaIN3a TEXHWYCeCKUK CUCTEM,

- METOJIaMM CTaTUYECKUX, KUHEMATUYECKUX U IUHAMUYECKUX PACUETOM MeXaHude-
CKUX CUCTEM;

- BIaJIETE METONAMY PACUETOB CTATUUECKUX U JUHAMUHECKUX CUCTEM.

- MCTOAOIIOT Y eCKOH

1.3 TPEBOBAHKA K KOMIIETEHTHOCTY CIIELIMAJIVICTA

TpeGopanya K akaZeMUHeCKEM KOMISTEHNNAM CHENNATUCTA

Crenuanuct JOMKeH:

-AK-1. YMere npumenaTs 0a30Bbie HAyYHO-TEOPETUYECKUE 3HAHUSA I PEIIeHUS
TEOPETUYECKUX U DPAKTUUESCKUX 32/1a4.

-AK-2. BlageTe CUCTeMHBIM U CPaBHUTEITBHBIM aHATH30M.

-AK-3. Branete uccneIoBaTellbCKUMY HABLIKAMIU.

-AK-4. Ymers paboTars caMOCTOATEIHHO.

-AK-5. BBITh CIIOCOOHBIM NOPOXIaTh HOBBIC Hew (06J1a1aTh KPEaTUBHOCTRIO).
-AK-6. Bragets MexAUCIMIDIMHAPHEIM IIOAXO00M NPY pelieHuH npobiem.
-AK-7. Vmerp HaBEIKY, CBA32HHEIE C UCTIONB30BAHEM TEXHUYECKUX YCTPONUCTB, MH~
dopManueii 1 paboTod ¢ KOMITBIOTEPOM.

-AK-8. O6nanars HaBBIKAMH YCTHOW U MUCHMEHHON KOMMYHUKALIUH.

-AK-9. YMers yuuThes, OBBILIATH CROIO KBANU(DUKAIINAIO B TEYCHUE BCE WUZHU.

Tpebopannda K COUUANLHO-THIHOCTHBIM KOMIETEHIMAM CHEHUANUCTA
Crienuanuct QomKeH:

-CJIK-1. Obnanarts xavecTBaMy IPaskIaHCTREHHOCT.

-CJIK-Z. BrITh cIocobHBIM K CONMATEHOMY B3ANMOIEHCTRIIO.

-CJIK-3. O6nanate cnoco0HOCTRIO K MEKTHYHOCTHRIM KOMMY HIKALIMSIM.

-CJIK-4. Braners HaBpIKaMUu 30pOBReCOepEKeHN,

~CJIKC-5. Beites COCOCHBIM K KPUTUKES ¥ CAMOKPUTHKE.

-CJIK-6. YMeTs paboTarh B KOJIEKTHRE.

-CJI-T, CamocTod1ensHo npuolpeTaTs ¥ UCIIONE30BATE B IPAKTHYECKON HesTenb-
HOCTH HOBBIE 3HAHWS U YMEHVS], B TOM UUCTe B HOBBIX 00NacTax 3HAHwN, Hernocpe-
CTBEHHO HE CBAZAHHBIX CO chHepoll HeaATeNEHOCTH.
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Creumanuct JOJKeH ObITh CTIIOCOOEH:

-11K-18. 3anuMaTtscs aBaNnuTUYEeCKON U HAYUHO—UCCNEIOBATENbCKON NesITeNIbHOCTRIO.
-TIK-21. PaGoraTs ¢ HayuHoll, HOpMaTUBHO-CIPABOYHON ¥ CrIelMaibHOW TuTeparTy-
poii.

-IIK-23. Pa3BuRaTh Hay4YHBIE METOIH! CO3JAHUS U COBEPIIIEHCTROBAHYS MAIIAHO-
CTPOUTENBHEIX TEXHOIOrUH, 000pYA0BAHNS, OCHACTKY, ITPOU3BOJICTE.

-[IK-30. Mcnone30Bate B ponecce o0yUYeHNS COBPEMEHHBIE CPEICTRA NPeHCTaBie-
HVS JAHHEBIX ¥ KOHTPOJS 3HAHUI.

1.4 CBA3b C APYVIVIMUM YUEBHBIMU JUCHUIIIMHAMM
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JCJbI L{HCHMHHHH) ((CQHpOTMBHGHHS MaTCpUaJIoB», <<HPHKJ18;I[H8;5E MECXaHuKa», «Teo-
pHuA MCX8HHM3MOB W MalllWH», ((,HGT&]H/I MalliviH», ((TI/IL[pa;BHHKa», «Mexanuka XugKo-
CTH 1 rasayn, a TaxKe OonpIIcE YUCIIO CHCNMAJIbHBIX WHMXCHCPHDIX AUCOUIINMH, 116~
CBALCHHBIX U3YYCHWIO NUHAMMWKY U VIIPaBICHUA MalilH.

1.5 OBIIEE KOJIMYECTBO YACOB U KOJIMYECTBO AYJIUTOPHBIX
YACOB, OTBOJIMMBIOE HA U3YUYEHNE VHEBHOW JTUCHUITIMHEI B
COOTBECTBUMY C YVUEBHOLIM IJIAHOM CIIEIIUAJIBHOCTHU

B coorsercteru ¢ y4eOHEIM NNAHOM IO crenmaisrocTH 1-36 01 05 Boiciuero
o0pa3oBanyd NEePBOY CTYNEHHU Ha M3YUCHUY TUCIMIUIMHE « TeopeTnyeckas MEXaHu-
kan u 1-36 01 02 — «MamuHbl ¥ TeXHOIOTUS JTUTCHHOro NPOUZBOJACTBAY IIPETY-
cMoTpeHo Beerc 390 gacos, u3 Hux ayguTopHBIX 187 uacor, B ToM yucie 102 gaca
JISKUVOHHEIX 32HATUN ¥ 85 4acoB NIPakTUYeCKUX 3aHITUMR.

®opmMa KOHTPOIS — 3K3aMEH.



2. COAJEPXKAHVIE YVUBEHOI O MATEPUAJIA

2.1 JlexnimouHbie 3aHATHS

Ne
n/o

HanmeHOBaHVE TEM U X COOCPIKaHue

O0rem
B 9acax

1

2
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{Ipeomern Mexanux.

VizyueHnne MEXaHNYECKOTO JBIDKEHUS U MEXAHMYECKOTO B3aNMO-
HefCTBYUS MaTePUANbHEIX Tell: COAEpIaHUe DPa3jielioB (QU3NKo-
MaTeMaTUYeCKIX HAYK; €€ MUPOBO33PEHUYECKOE 3HAYCHUE U Me-
CTO Cpelu [IPpYTUX €CTECTBEHHEBIX M TeopeTmdecKux Hayk. O6b-
CKTHBHBIN Xapakrep 3aKOHOB MEXaHUKY. 3HaueHWe TeopeTuhde-
CKOl MeXaHUK¥ Kak HaydHol 6a3el GonmsimuHcTBa ofnacTeil co-
BpeMEHHON TexHuKu. CBA3b MEXaHWKU C IPOU3BOACTBOM U €€
poOJib B PEIICHUM HAPOJHOXO3AMCTBCHHBIX 3a7a4. OCHOBHEBIE MC-
TOPUHECKUE 3TAMEl PA3BUTUA MEXAHUKH.

0.5

Beedenue ¢ cmamuxy.

Ipenmer cratukn. OCHOBHBIE TOHATUS CTATHKU: aGCONIOTHO
TBEPHOE TENO, CWJia, SKBUBAIICHTHBIE ¥ YPaBHOBCIICHHBIE CHCTE-
MBI CHJI, PaBHOMEWCTBYIOMIAs, CUIBI BHEUIHWE W BHYTpPEHHUE.
AxcuoMsl cTatukn. CWIbI B peakiuy cBa3eil.

1,5

Cucmema cCXoOAuBXCH CUNL.

UeoMeTprudecknl ¥ aHAIWTHYECKUNH CIIOCOOBI CITOEHWS CHJL.
Hpoekims cumel Ha OCh ¥ Ha MIIOCKOCTh. PaBHOeHCTBYyROMmIas
CXOOAMIXCA CUL ['ecMeTpuYecKie ¥ aHaTUTUIECKHE YCIIOBHA
PaBHOBECHS CXOOAIUXCS cul. Teopema O paBHOBECUU TEJA ITOJ
JAEACTBUEM TPEX HeNapaJICEHEIX CHIL.

1,5

Momenm cunst OmHOCHMENbHO YEHMPE (MOYKi U oc).
Anrebpandeckuii MOMEHT CHIIBI OTHOCHTENLHO ueHTpa. CBoiict-
Ba MOMEHTa. MOMEHT CUJIbl OTHOCHUTENIFHO IEHTpa Kax BEKTOp.
MOMEHT CHIIBI OTHOCUTENBHO OCH. 3aBUCHMOCTh MEXKIy MOMEH-
TaMH CHIBl OTHOCHUTENBHO IEHTPa B OTHOCUTENBHO OCH, IIPOXO-
FAIIEH 4epes 5TOT UEeHTp. AHANUTHICCKUE BRHPAKEHYI MOMEHTA
CWJTBI OTHOCUTENIEHO KOOPAMHATHERIX OCel,

1,5

Teopun napw cun.

Hounsitve o nape cun. AnreOpandeckuil MOMERT mapsl cun. Mo-
MEHT Haphbl CUI Kak BeKkTop. TeopeMa o cyMMe MOMEHTOB CHII
napel OTHOCHTENBHO HeHTpa. Teopema 06 3KBUBANGHTHOCTH Tap.
Croxenve nap CUN, PacIONOXeHHHX B INIOCKOCTH ¥ IPOCTPaH-
CTBE. Y CIIOBUSA DABHOBECHA AP CHIL

Hipoussonsno npocmpaHCmEenian CUcmema cul.

lprsenenne cumel ¥ CHCTEMBI CIUT K JAHHOMY LeHTPY. Meton
Ilyarmco u OCHOBHAS TeopeMa CTATHKY. [ IABHEIA BEKTOD M ITaB-
HEId MOMEHT CHCTEMB! CHI. YacTHRIC CNydYan NpPWBENEHUS CHC-
TeMEl cii. PapHOBECHE pasfudHbIX cUCTeM cil. IIpencTasnenne

[




ypaBHEeHNEe PaBHOBECHS B MaTpugHol dopMme.

Ilpusedente cucmemsl CUN K PAEHOOCHCMBYION4eH U K OuNaMe
(DunaMuYecKoOMY 8UKMY).

MuyHVMAaTpHBIR TIABHBIM MOMEHT cucTembl cuil. Teopema Ba-
PUHBOHA O MOMEHTE PaBHONEHUCTBYIOWIEH. 3aBUCUMOCTE MEXIY
TTIaBHBIMY MOMEHTAMM CUCTEMBI CUJI OTHOCUTENIBHO [ABYX IPOH3-
BOJBHO BEIGPaHHBIX LICHTPOB NpUBUIcHUA. VHBapUaHTEl CUCTE-
MBI CUJI.

Cucmema cun, NPoUI8ONbHO PACHONIONCEHHBIX HE NIOCKOCHIL,
IlpuBeneHne cUCTEMEI CIJT K 33JaHHOMY LEeHTpy. HacTHsle Cliy-
4ay TIpWBENCHUA. Pa3iudHble BULH YpaBHEHUN paBHOBECHA.
PapHOBeCHEe MIOCKOW CHCTEMBI MapalliesibHBIX crl. Cocpenoro-
YeHHBIE CHJIBI W pachpeleneHHble Harpys3ku. [Ipumepsl paclpe-
NeNeHHEX Harpyszok. Peaxis skecTkoll sanenxu. PaBHOBecHe
cuctembl cuni. CTaTuuecky onpeneniMEBIe H CTAaTUYeCKH HEonpe-
JENVMEIE CUCTEMEL.

Tperue.

Tpenue cKONBXeHUS NPy MOKoe (CLEIVIeENe) U NpHU IBIKEHNUM,
3aKOHBI TPEHUS CKONBKEHUSI. YTOI M KOHyC TpeHUs (cueruie-
auf). O6nacTe paBHOBecus. PaBHOBeCHE T€N NpHU Halu4uu Tpe-
nus. Tpenue xadennsa. KoaQpduuueHt TpeHus xadeHnd. MoMeHT
TPEHUS Ka4EHUA.

10

Lfenmp napannensuvix CURL 4 HeHp MANCECHI.

IpuBenenue cucreMbl NapalUIeNBHEIX CHAN K PaBHOAEHCTBYIO-
men. [leHTp mapannensHeIX Cuil, ere Paanuyc-BEKTOD U KOOpIAH-
HaTel. LleHTp ToKecTH TBEPOOro Tena: HEHTP THKecTH, o00beMa,
romany ¥ uaEur. Crocols! ONpeneneHus NoIOKEeHA IEHTPOR
TAMKECTH T,

[\

i1

Bgeoenue e KUHEMAMUKY

Ilpenmer xuHeMaTuiy. IIpoCTpaHCTBO U BPEMS B KIIACCHYECKOH
MexaHuke. OTHOCUTENBHOCTE MEXaHWUecKore [srokenud. Cuc-
TeMa OTCYETA 3342349 KMHEMATHKH.

i2

Kunemaruka mouxu.

BexTopHEBI, KOOPAWHATHEIN W €CTECTBCHHBIN CIMOCOOE! 3a0aHM
OBVDKEeHUA TOUKHU. 1paextopus ToUKU. CBAZh MEXIY PasiivvHEBI-
MY CHOCOOaMY 3a1aHud BIKEHY A,

CKopoCTE TOUKW TPV BEKTOPHOM, KOOPIMHATHOM (JIEKaPTOBLI
KOOPIMHATH ) U €CTSCTBEHHOM Criocofax 3a/aHusl OBVKEHNS.
YCKOpeHue TOUKY TPU BEKTOPHOM, KOOPIOVIHATHOM M €CTECT-
BEHHOM CII0co0ax 3a3aHud JBUKeHUS. ECTeCTBEHHBY TPEXIpaH-
HUK, ©CTECTBEHHBIE OCU KPUBOU, BEKTOpP KPHBUSHEL KPUBOCH.
Ilpoexknny BEKTOPEZ YCKOPEHMUS HA OCH ECTECTBEHHOIC TPeXIpaH-
HIKA.

6,5

Kunemamura meepdozo mend.
Ipocreiuue gewxenud TBeproro Tena. Ilonmarus yucna crene-




Hel ¢BOGOIBEI TBepAOTO Tena. [locTymaTelbHOe NBIDKEHUE TREp-
Jioro teja. Teopema o TPAEKTOPUAX, CKOPOCTAX U YCKOPEHUS TO-
9E€K TBEPAOrO TeJa NPU NOCTYIATETEHOM JIBYDKEHUN.

Bpamenue Teeproro Tena BOKpYTI HENOIBIDKHOU ocu. YpaBHe-
HIi€ BpallaTeNsHOro ABIDKCHUSA Tela. YTIJIoBas CKOPOCTh B YITIo-
BOe yckopenue Tena. CKOpPOCTh U YCKOPEHUE TOYKW TBEPACIO
TeNa, Bpaliaronierccs BOKPYT HETNOIBIDKHONW ocu. Bextopsl yr-
JIOBO¥W CKOPOCTH Y YITIOBOTO YCKOPEHMS Tela. BRIpaKeHue CKO-
POCTH TOYKY BPAIGAXONIErocs TeNa U e¢ BpallaTellbHOTO UEHTPO-
CTPEMUTENBHOIC YCKOPEHUN B BUJIE BEeKTOPHEIX TPOU3BEICHII.
[nockonapaniensHoe (IIOCKOE) ABIOKEHME TBEPIOrO TeNa I
IBIDKEHNE TUIOCKON (QHIYpEl B €€ TUTOCKOCTH. Y PaBHEHUS IBU-
XKeHUA MNOCKoH durypsl. Pasnoxenue ABMKEHUs MIOCKOW (u-
TYPHl Ha MOCTYIIATEIBHOE BMECTE C MONKOCOM M BpallaTellbHOS
BOKpYT noysoca. Onpenenenne cKopocTy moGolt Touxy Gurypset
KaK FeOMETPUIECKOH CYyMMEBI CKOPOCTH TOJIOCA U CKOPOCTH 3ToH
TOYKH IPY BpaeHWH QUIypHl BOKPYT MoJioca. Teopema o npo-
eKIUAX CKOpOCTed IBYyX TOYeK GUTYPHl. MIHOBEHHBIH HEHTp
CKOPOCTEH: GUpelleNIeHUE €0 ¢ MOMOIIBID CKOPOCTEH TOYEK III0-
CKOU QUTYPHL.

Ornipenenenne yCKOPEHUS TOUKK TUIOCKON (GUIVpHl KaK eOMeET-
PUYECKOH CYMMBI YCKOPEHMA MON0CA U YCKOPeHUsS 3TOW TOYKH
IpH BpameHud (GUIyphl BOKPYT Tomoca. MIHOBEHHBIN LEHTP
yekopenuil. Onpenenenve YCKOPeHHs OGO TOUKHM IUIOCKOMU
(QUrypsl ¢ IOMOIIBI0 MIHOBEHHOTO IEeHTpa yekoperuit. Iemxe-
HUi€ TBEPAOro Tejia BOKPYI HENOLBIDKHOU TOYKM WU cpepuue-
CKOE ABUKCHWE,

Yrner Oiinepa. MrHoBeHHaS OCh BpallieHnd. MIHOBeHHAS YITio-
Basg CKOPOCTh ¥ MIHOBEHHOE yriosoe yckxopenme. CKOpOCTh U
YCKOpeHMe TOYKY Tea HpHU erc cdepuueckom aprxexun. Teo-
pema OiHnepa-lanambepa © mepeMemieHMM TBEPAOIO Tejia,
UMEIOEro GAHY HENOABIDKHYIC TOuUKy. KuHeMaTudecKue ypab-
HEHUs JHnepa.

O6mumit ciydail IBUXeHUS ¢BOGOAHOIG TBEPIOTG TeNa. Y paBHe-
HUE NBIWKEHNS CBOGONHOrO TBEPHOTO TelNa, PasioeHue ero Ha
MOCTyHaTensHoe u chepudeckoe nprxenns. Onpelenenne cKo-
POCTEN M YCKOPEHNH TOUeK Tea.

14

COWCHOE QGUNCEHIE MOYKH.

ABCONIOTHOE, NEPEHOCHOe I OTHOCUTENBHOE ABDKEHEA. Pop-
MyJia IS JUQQEepeHIupOBaHUs BEXTOPA B HOABINKHON CHCTEME
koopouaar (Gopmyna bypa). TeopeMsl 0 CKOPOCTIX W YCROpe-
HIAX TOYKHA IIpY CIOMKHOM IOBMIKeHuU. Y ckopenue Kopuonuca.
Criosgoe JBWDKEEME TOUKH TIPW W3BECTHOW TpaekTopud a6co-
JTEOTHOIO JIBYDKEHN.




1N

Cnoscnoe dgusicenue meepiozo mend.

CnosxeHye BpalEHWH BOKPYT [BYX IEPECEKAICIINXCH Ocell.
Crnoxenve BpalieHWil BOKpYT ABYX HapauiensHBx oceil. Cro-
JKEHYE MOCTYNATENRHOTO U BpaIiaTesIbHOTO JBWKeHul (BUHTO-
Boe npwxeHMe). CIOXeHMe NPOM3BOJIBHOTO YWCHa BpamleHui
BOKpPYT Iepecexaromuxced ocell. CIOXEeHNE NPOU3BONBHOTO 9HC-
713 BpallleHW# BOKPYT NapayuiensHBIX oceil. CrioweHne mpouns-
BOJIGHOTO 4KCII2 IOCTYIATEABHBIX U BpallaTe/IbHbIX ABVIKEHIIN.

(W8]
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Beedenue ¢ ounamuxy. Junamuka MEmepuansHoi moux.
OCHOBHBIE NOHATUA ¥ ONpEIEeNeHUs: Macca MaTepuansHol Tou-
KU, CUJIA; IOCTOSHHEIC U UEPEMEHHBIE CVWIIBL. 3aKOHBI KJaccude-
CKOM MexXaHuku wiy 3axoHsl [ anunes-Hetotora. Unepuuanbras
cucTeMa oOTcyera, 3amauu  JuHaMmukd. JluddepenumanbHble
ypaBHEHNUs OBUDKCHUA CBOOOIHOM MaTepuaneHol TOYKY B eKap-
TOBBIX HPSAMOYTOJILHEIX KOGOPAWHATAX ¥ B IPOEKIUAX Ha OCH £C-
TECTBEHHOTO TpeXrpaHHuKa. JIBe OCHOBHBIC 3aJayy JIMHAMUKU
IUIs MaTepUanbHON Touku. PerieHne MepBOl 3a[a4yll [WHAMUKHA.
Permrenvie BTOpO# 3a1auyl QWHAMUKY, IOCTOSHHBIE WHTETPUPOBA-
HUA U UX ONPENENEHUe MO HajyanbHBIM YCIOBUSM. [ apMoHnde-
cxue xonebaHus MaTepuambHOW TOUYKU KaK HpUMep HBVWKCHUA
TOYKY [OJ HeiCTBHEM CHIIBI, 33BHCAINEA OT KOOPAWHATHI MOJO-
xeHus Touky. HecBoOonHOe ABMKEHNE MaTepUalbHONW TOUKU.
Jvdbepesnyansaeie YpaBHEHNS NBIDKSHUS TOUKM MO 3aJIaHHON
HeTTIagKo¥ HeMOABWKHOW KpuBou. OmpeneneHue 3aKoHa ABUKE-
HIS ¥ peakuuyl ¢Bs3K. OTHOCHTENBHOE JBUXKEHUE MATEpUabHON
Touku. [udpdepeHiuanbHble YPaBHEHUS OTHOCUTENLHOIO JIBH-
KEHMA TOUYKU, NEPEHOCHaA ¥ KOPUOJWCOBA CUIIRI UHEPLWH.
IlprHDUT OTHOCHUTENEHOCTY B KJIACCHYECKON Mexanuke. Cryyai
OTHOCHUTEIBHOIO TOKOA. BiMAHWE BpallicHWE 3eMJIM HA JBHKE-
HY€ TEJL.

17

JunamuKka MexanuysecKon Cucmemsi.

Mexanu4deckas cucreMa. Knaccudukanus cull, JeNCTBYICIUK HA
MEXAHUYECKYIC CUCTEMy; CWJIBI BHEIIHWE W BHYTPEHHUE, 3a/a-
BaeMbIe {aKTVBHBIE) CUNIBI ¥ peakuwy cBszeii. CpoficTea BHYT-
peraux cwi. I'eomerpua macc. Macca cuctemel. L{eHTp Macch
CHCTEMEI ¥ €€ KCOpIuHaTel. MOMEHT HHEPUUH CUCTEMBI U TBED-
JOTO TeNna OTHOCHUTENBHO IUIOCKOCTH, OCM ¥ 1oiioca. Papmyc
vHepuuy. TeopeMa 0 MOMEHTaX WHEPINY OTHOCUTEIBHO mapai-
JMENBHEIX ocedl. (UCeBble MOMEHTH UHEPLUUA HEKOTOPBIX Tell.
LenTpobexurie MOMEHTH vHepliuu. [JIaBHEIE OCH U TJIARHBIE
MOMEHTH uHepnuu. CBOMCTBA TNMABHBIX OCEH W THABHEIX L[EH-
Tpansubeix ocell unepuuu. [loudTue 0 TEH30DE HHEDLNY.

Obuiue meopemsl CUHAMUKY MATREPUATEHO MOYKHE MeXaili-
HECKOU CHCHIEeMBI.
HJuddepennyanbiple VpaBHEHUS NRVDKEHUS MEXaHVYECKOM cuc-
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TeMmel. Teopema O OBYOKEHMY LEHTpa Macc cucTeMbl. CleAcTsye
U3 TEOPEMBI O NBIDKCHWM UCHTpPAa Macc CHUCTeMbl. KONKWYecTBO
OBUKEHUA MaTEepUalbHON TOUKM U MEXAHWYEeCKOW CHCTEMEI.
OneMeHTapHBIN UMTYJIBC U UMITYJIBC CUITBI 32 KOHEeYHBI Ipome-
XKyTOK BpemeHu. Teopema o6 M3MEHEHNN KOJIMYECTBA ABVIKCHU
TOYKYA B IuddepeHInansHoll ¥ WHTCTpaIbHON (QopMax. 3aKoH
COXPaHEHUs KONU4YecTBa IBMKeHUd. MOMEHT KojuuecTBa IBU-
KEHHA TOYKM OTHOCUTENHHO IeHTpa U ocu. Teopema o6 u3mMeHe-
HUM MOMEHTA KONMYECTBA JBIDKCHUS TOHUKW. ] JIaBHEBIA MOMEHT
KOJIMYECTBA JBIDKCHMS WIM KUHETUYECKAH MOMEHT MexXaHude-
CKOM CHCTEMBI OTHOCUTENBEHO HEHTpa U ocu. KuHeTndeckuil Mo-
MEHT BPaHIAIOIErocsl TREPJOro TeNna OTHOCUTENIEHO OCH Bpalie-
aus. Teopema 06 U3MEHEHUN KUHETHICCKOTO MOMEHTA CUCTEMBI.
3aKOH COXpPAaHEHUA KMHETUYECKOr0 MOMEHTa, JIeMeHTapHAA pa-
60Ta CUITBI;, €€ aHATWTHIECKOe BEIpaxkeHue. PaboTa CHNTEl Ha KO-
HeyHoM nyTH. PaGoTa CIIThl TSKECTHU, CUJIBI YIPYTOCTH U CHJIEL
TAroTeHusA. PaboTa cuii, IPIIIOKEHHBIX K TBEPAOMY Telly, Bpa-
IaomeMycs BOKPYT HENOABMKHON ocu. PaboTa cuit npu nocty-
TATEeNbHOM ¥ IUIOCKOHNAPAJUIENIBHOM JIBWKEHUAK TBEPIAOTO TENa.
Paborta cun, NpUIGKEHHBIX K KATAMEMYCS TeIy IpH HaIWIuu
TpeHusa Kadenus. Momuocts. Kunetnueckas sHeprus marepu-
JIBHOM TOYKYM ¥ MEXaHWYECKOH cucTeMpl. BEIUKCIeHe KUHETH-
YEeCKON 3HEPruy TBEPAOro TeNla B pa3jiMuHBIX CIydasx ero ABU-
xenus. Teopema Kenura. Teopema o6 n3MeHEHNN KUHETUUECKON
SHEPIUU TOYKHA B IU(QPEpeHINATbHON U HHTETpAIEHON (popMax.
Teopema 00 MU3MEHESHUN KMHETHUYESCKOU DHEPrUM MEXAHWYESCKOH
CHCTEMBI B An(QepeHIManbHOl U uHTerpaitsHol dopmax. Io-
HATHE O CUNOBOM IoNe. [IoTeHUuaNbHOe CHIICBOE TONE U CUJIO-
Basg (yHKUYA. BripakeHue NpoeKnUU CWIBI Yepe3 CHIIOBYIO
Gynxuuro. IloepxHoCcTH paBHOro noteHnuana. PaboTta Cusibl Ha
KOHEYHOM NEpPEMENIeHUY TOYKY B TIOTEHUMAILHOM CUJIOBOM 10~
ne. HorennuaneHas sHeprud. HpuMepsl, 3aK0H cOXpaHeHus Me-
XaHWYECKOU SHEPIUY KOHCEPBATUBHON CUCTEMEL.
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fipurnusn Janamnbepa.

Ipusnun [Janambepa o0 MaTepualbHON TOYKH, CHIA UHEPITUH.
Hpunmun JlanamGepa Uit MexaHWYecKol cHUCTeMbl. | TaBHBIR
BEKTOp U IVIaBHBIA MOMEHT CuI uHepuuu. Jra HeoOXOonUMEIX yC-
JIOBUA PABHOBECHUS MEXaHW4YECKOW cucTeMbl. [lpuBeneHme cun
VHEPHUy TBEPIOro Tela K LeHTpy. OupeleneHue ¢ NOMOIIbIO
npuniuna Hanambepa NUHAMWYCCKUX peakiivil mpu HeCBOOHOM-
HOM JBMIKCHUY TOYKY Y MEXaHWYECKON CUCTEMEL

Lunarura meepdozo mena.
HAuddeperuyaneaeie YpaBHEHWS TOCTYNATEJIEHOTO W Bpailia-
TEJIPHOI0 JBVDKEHWS TBepaoro Tena. Ou3ugeckuil MasgTHHK.

()Y




OmeITHOE onpeaeneHre MOMEHTOR uHepnuu Ten. Juddepenau-
a/IlbHBIC YPaBHEHUs IUIOCKOrO JBUMKEHuUs TBepaoro tena. Ompe-
JeNeHye NUMHAMUYSCKUX Peaknuil NoNIIMIHEKOR OPY BpPallieHuU
TBEPLIOTO TeNa BOKPYT HemnoIpukHOW ocu. Cnydali, KOorga och
BpalicHus ABIACTCA ITIABHOU UEHTPAIbHOM OCRIO MHEPLVU TEIA.
Iloustue o cratydeckoll ¥ quHamuueckol GanaHcupoRkax. Jre-
MEHTapHad Teopus rupockona. KuHeTnuyeckuil MOMEHT ObICT-
poBpalaomierocs  rupockona. Teopema Pesana. OcHOBHOS
CBOMCTBO THUPOCKONMYECKUX peaxiuii. [Ipumepn npumMeHeHuA
TYPOCKOINA B TEXHUKE.
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AHARUMUYECKAR MEXAHUKA.

Ceszu 1 ux ypasHeHus. Knaccuuranus cBsa3ell; TONIOHOMHEIE U
HETOJIOHOMHBIe, CTAIMOHAPHEIE W HECTallMOHAPHBIE, YICPIKK-
BAIOILME Y HEYNESP)KUBAIOIIME CBA3W. BO3MOXKHBIC U ACUCTBU-
TENbHBIE TIEPEeMEICHUsl CHCTEMRBI. Yucno creneHeidl cBoOOsI
cucTeMEl. VneaneHble CBA3ZM.

IlpuHimn BO3MOXHEIX Hepememexuit. lipumenenne npuHINANA
BO3ZMOXKHEIX MEepeMEILeHNI K ONpeelIeHuIo peakiuii caazeil U K
npocredyM mammuaMm. [lpuHuun Hanambepa-Jlarpanxa (o6-
uiee ypaBHEHUE nuHaMuky). OOOOMIECHHBIE KOOPANHATEI CHCTE-
Mel. O00CLIeHHbBIe CIITEL ¥ UX BhMuciieHue. Ciyyail ¢, uMero-
X [IOTEHIUAN. Y CIIOBUA PABHOBECUS CHCTEMbI B 00OGIIEHHBIX
xoopauHatax. JuddepeHuuansupic ypaBHeHUA IBIDKCHUA Me-
XAHUYECKON CUCTeMHBI B 0GOOIEHHBIX KOOpAWHATAX, WIH ypaB-
penus Jlarpamwxa Broporo popa. KuHematwueckuil moTeHIHa.
YenoBus paBHOBECUS CUCTEMbl B 0000IEHHBIX KOOPANHATAX.
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Teopusa konebonuii.

Ilomdatue o6 ycTOWYMBOCTU paBHOBecHUS, Teopema Jlarpamwxa-
Hupuxne. Manble xonebaHus MEXaHUICCKONR CHCTEMEBI ¢ OJHOMU
CTCHEHBI0 CBOOOJEI OKOJIO TIONIOXEHUsS YCTOWYMBOTO paBHOBE-
cusf: cBOOOHHBIE, HezaTyxaonye Koebanus 1 ux cBoicTEa, yac-
TOTa W NEPUOLN KoNeOaHuil, aMINUTysl U Ha4dalbHble ($asbl Ko-
nebanuii Touexk cucreMsl. CBOOONHEIE 3aTyxaroiue kojpebaHus
JIpH COMPOTUBIICHUY, TPONOPLUNOHATBEHOM CKOPOCTH, MEPUOH U
HEKpEeMeHT 3Tux Konebanuil, cnyuall amepuoNuUIecKoro IBUKe-
U, BBIHY)XXIEHHBIE KONE0aHus MpH TapMOHUYECKON BO3IMY-
Maoliell cuiie ¥ CONPOTUBICHYVA, NPOMOPLMOHANIEHOM CKOPO-
CTH, KO3(POUIMEHT QUHAMUIHOCTHY, PE30HAHC.
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Teopua yoapa.

SlBnenue yoapa. Y napHas cuia U yHapHBI uMmmynse. JelicTie
VIOapHOU CHUIBI Ha MaTepualbHyo Touky. Teopema o6 uzmene-
HUW KOMWYECTBA OBWKEHMS TOUKM HOpu viape. lipsMmoil meH-
TPAIBHEIN YAap Tella O HETIOABIIKHYIO NOBEPXHOCTE, VOPYTUN U
Heynpyrui yuapel. KosQduuuesT BOCCTaHOBIEHUS NTPU YIape U




ero OIBITHOE ompeneneHue. IpaMoil HEeHTPABHBIN yIap [IBYX
ten. Teopema Kapro.

JSononnumensusie 86Bpocs.

Mayteie cBoGoIHBIE KONEOAHW MEXAHUYIEeCKON CUCTEMBI ¢ IBYMs
CTEMEHIMH CBOOOIB! ¥ UX CBoicTBa: COOCTBEHHBIC HYACTOTEI W
xoatbbunuentsl GopM. 3aryxaioliyie ¥ BHEHYXIeHHEE KoJieba-
HUA CHUCTEMBI ¢ OBYMs cTeneHsMyu cBobonsl. Ilomstue o Bubpo-
samuTe. Juuamuueckuii racurens xoneGanuii. Teopema o6 m3-
MECHEHHUY KUHETHYECKOIO MOMEHTa MEXAHUUYECKON CUCTeMEI IIpH

ymape. JelicTBue yHapHBIX CWI Ha TBEPJOS TENO, Bpallaroiieecs 10

BOKPYT HenonBwKHON ocu. LeHtp yaapa. Meron dhazosoit mnoc-

KOCTH Y €r0o IpUMeHeHNe K u3ydeHuro xonebanui. Ilapamerpu-

yeckue konebanys. Ilouatue o HemuHEeWHBIX KOJeCaHumX W an-

TokoneOaHuwsIX. BapualiuoHHbie npuHImnel Mexaduku, OCHOBBI

Teopuu noaobus u pazmepHocTel. MoaenupoBanyie.

Beero 102

2.2 TlpakTmyeckue 3aHITHS
Ne HavmMenoBaHue TeM NpakTHIecKux paboT Ob6pem
n/n B Yacax
1 IIpegMer MEXaHUKH. -
2 | BeeneHve B CTaTHKY. -
3 | Cucrema cXomgmuxcs Cul. 1
4 | MoMeHT cuibl OTHOCUTEITRHO HEHTpa (TOUKN U OCH). 4
5 | Teopus napel cuL 1
6 | IIpon3BonEHO NPOCTPAHCTBEHHAS CHCTEMA CHIL. 2
7 | llpuBeneHue cucTeMBI CUJl K paBHOJCHCTRYIONIEH U K IHAME 5

(AuHaMIYECKOMY BUHTY ).
8 | Cucrema cui, IPOM3BOIBHO PACTIONOKEHHBIX HA TUIOCKOCTH. 4
9 | Tpenue. 2
10 | HenTp napamiensHeX CHIT M HEHTP TSOKECTH. -
11 | BregeHue B KWHEMATHKY -
12 | Kuaematuxa ToUKy. 4
13 | Kunemartuka TBepHoOro Tena 16
14 | Cnoxuoe IBWXEHNE TOUKH. 4
15 | CnoxHoOe ABMXEHNE TBEPIOTO TENA. -
16 | Beegenue B nunamuxy. JluHamyka MaTepuagbHON TOUKH. 11
17 | Jusamuka MeXaHH9IecKOoW CuCTEMEL -
18 | O6mue TeopeMsl TUHAMUKYE MATSPHATBHON TOUKY MeXaHnde- 14

CKOW CHCTEMEL.
19 | Hpusnun JanamGepa. 3




20 | JluHaMuKa TBEpIOIC TENA. 2
21 | AnanuTtuyecKas MeXaHuKa. 9
22 | Teopnsa xoneGanuii 4
23 | Teopus yaapa. 2
24 | lonomHKTEeNbERIS BOIPOCH. -

Beero
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1. | Crarmxa (33 =)
I | lpenmer mexanuku. Ee MUPOBO33pEHYECKOE 3HAYECHUE ¥ Me- YeTHBIR
CTO CpeMu APYTMX €CTECTBEHHBIX M TEOPETHHECKHX HayK.| s OLpoC
Cpsi3b MEXaHWKHM C IIPOU3BOACTBOM ¥ €¢ POJIb B PEUICHHN Ha- '
PONHOXO3IMCTBEHHBIX 384a4.
1.2 | Ilpenmer cratuku. OCHOBHBIC TOHSTHUS CTATHKH. AKCHOME! 15 YeTHpIn
cratuku. CBsi3y M peakiyu ces3ell. ’ onpoc
1.3 | Cucrema cxonmsmuxcs cwl. [ eoMeTpuueckuii U aHanwrTide- YCTHBINA Onpoc
CKUI CIIOCOOBL CHOMEHMA cul. [IpoeKnws cuisl HA OCh W Ha
JUIGCKOCTb.
N 1,5 1

PapnopeficTByIoman CXOOAMuXcd Cl. | eoMerpruyeckue WU
GHATINTUYECKNE YCIOBMS PaBHOBECUS cxXoisdmuzces cwi. Teo-
peMa O paBHOBECHU Tesa NOJ HeHCTBUEM TPeX Hemapajulesb-




HBIX CHIL.
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MoMeHT CHiBl OTHOCUTEBHO HeHTPa (TOYKH) U OCH
AnreGpavaeckmii  MOMEHT cmm OTHOCUTEJILHO  IIGHTpA.
CpolicTBa MoMeHTa. MoMent cm& OTHOCUT2JIBHO IEHTpa
KaK BexTOp. MOMEHT CHIIEI OTHOCHT@HBHO ocH. 3aBHCHMOCTE
MENTY MOMEHTAME CYUIL! OTHOCHTGHBHO UEeH1pa ¥ OTHOCHU-
TENBHO OCH, TIPOXOMSAINEH Jepes ITOT LeHTp. AHATHTHIECKHS
BEIPAKCHUS MOMEHTA CHJILI OTH@CI/IT@HBHO KOOPAUHATHEIX
oceii. .

1,5

YeTHEI oTIpoc

1.5

Teopus naper cun. Ilonartue o nape cut. AnreSpanteckuil
MOMERT Taphl CII. MIOMEHT Haphl CIJI Kak BeKTop. TeopeMa o
CyMME MOMEHTOB CHJI IIAphl OTHOCHTENEHO TEHTpa. Teopema
00 3KBHUBANEHTHOCTH Hap. Cnomei-me nap cuii, pacHooMeH-
HBIX B IUIOCKOCTH ¥ B Hp@@TpchTBe YcnoBus paBHOBECHS
Hap Cul. :

YCTHEI onpoc

1.6

Crosxenue map Cujl, pacroNOXeHHBIX B IUIOCKOCTU K B IIPO-
CTpaHCTBE. Y CIOBUSA PABHOBECHS ﬁap CHUT.

YerHpll onpoc

1.7

IIpureefeHre CHCTEMBI CHJI K paBHONEHCTBYIOMeH. Teopema
Bapuanona. IHBapUaHTH CHCTEMBI CHUL.

YeTHEIN onipoc

CucreMa CWI, MPOU3BOIBHO DPACHONONKEHHBIX B IIOCKOCTH.
Ipupenenue cHUCTEMEI CHIT K 3a,,1§aHH0My LHEeHTpy. YHacTHbie
CTy9a¥ NpYBeNeHNsA. Pasiuuubie BUNB YpaBHEHNH paBHOBE-
cus. PaBHOBecHe TUIOCKOH CHCTeMBI mapauensHex cir Co-
CPEIOTOUEHHBIC CHIIBI M PAcTIpeieNieHHbIe HArpy3Kku. IIpume-
DBl PACTIPENENEHHBIX HArPY30K M BEIYHCIECHUE HX PABHOEH-
cTByromeil. Peakuusa xecTkol 3a0enku. PaBHOBSCHE CHCTEMEL

KouTponpuas pabota

cunt. CTaTu4ecky ONpeAenuMble 3 CTATHYECKN HEOIpENeIili-




MEIC CHCTCMEBI.

1.9

Tpenne. Tpenne cxonsxenus. Peaxruu MepoXoBATOH Mo-
BEPXHOCTH. YTCJ ¥ KOHYC TpeHuA. O6RacTh paBHOBECHA.
Tpenune xauerwms. Kospduuuent tpeHus xadenus. Moment
TPEHNA Ka4YeHNA.

(WS

YCcTHEIA onpoc

HGHT}? HapaJliC/IBHBIX CHUJI U HCHTD TAXECTH. HpI/IBGHGHH@
CUCTCMBI HaDaJUICJIBHEIX CUII K paBHO,ZLGﬁCTBy}OIHSﬁQ L{GHTp
THXKOCTH TBCDIOIO TENa, HEHTD TAXKECTH 063@}\/;3;, miomanm 1
auaan. Criocolr! OHPCACIICHUA [OJIOKCHEA NCHTPOB TAXECTH
TCIL.

YcTHBI Onpoc

Kunemaruxa (54 4.}

Beepnenre B xuHeMmatuky. Kunematuka touxu. [Ipeamver xu-
HemMaTuky. OTHOCHTENBHOCTE MEXAHNYSCKOTO IBYDKEHIS.

0,5

YeTHE onpoc

2.2

BeXTopHBIN, KOOPAVHATEBIN U eCTeCTBeHHBIN cocobul 3ana-
HHA OBYDKeHHS TouKy. TpaexkTopua Touku. CBI3b MEXIY pas-
JIVYHBIMY CHOCO0AMY 3aJaHUS JIBVOKEHIS,

CKOpOCTEL TOYKM TP BEKTOPHOM, KOOPZMHATHOM (JEKapTOBBI
KOODJYHATEL} ¥ €CTECTBEHHOM CTIoco0ax 3alanus ABMKSHYIS.
'oporpad BEKTOpa CKOPOCTH. Y CKOPEHUE TOYKH IIPU BEKTOP-
HOM, KOODIMHATHOM M ECTECTBEHHOM CIIOCO0ax  3aJaHud
nevokesusa. KacaTellbHOe W HOPMaJTBPHOC YCKOPEHUS TOYKH.
YacTHbIE CIYYaN ABVKEHHS TOUKY.

6,5

YeTHEI onpoc

2.3

Ipoctelimue OBMKEHMA TBepHoro Tena. [oHsTHEe Yncna cre-
neHe#l cBoGOIb TBEpHOro Tena. HocrynmarensHoe OBIKEHUE
TBEPIOro Tena. Teopema O TPaeKTOpuAK, CKOPOCTIX U YCKO-
PEHMAX TOYEK TBEpHOIrc TeNa NpHU IMOCTYMATENBHOM JBIKE-
HU.

16
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Y CTHBIN OTIpoOC




Bpamenue TBEPAOTC Tea BOKPYT HEMOIBIDKHOH ocm. Ypas-
HEHWE BpallaTeJIbHOIrO IBIDKCHNA TeNa. YIJIOB&S CKOPOCTE U
YINIOBOE YCKOpeHue Tea. BexTopsl yrioBol cKoOpocTH U yr-
JIOBOTO YCKOPEHUA TENA.

2.4

Cnoxnoe OpyxeHre TOYKH. AGCONIOTHOE U OTHOCHTEIIBHOE
HABYOKEHWA TOUKH: IEPEHOCHOE IBMKEHUE. Teopema o clioxKe-
HuM ckopoctei. Teopema Kopuonuca o CIGKEHHM YCKOpe-
uuii. Ycexopenwe Kopuonuca. Criytail nocTynatensHore me-
peHocHOro aBmkenusa. ClOXHOE IBWXKEHHE TEEPIOrs Tela.
CroxxeHue NOCTYNaTENbHEIX IBIKEHHI.

YeTHBIN onpoc

Cnoxaoe npwxeHre TREpHOro Tenma. CKOPOCTh ¥ YCKOPeHHUe
TOUKY TBEPJIOTC TENI4, BPAIIAIOIIErocs BOKPYT HEMOABUKHON
ocy. BripaKeHne CKOPOCTU TOUKM BPAIlAiOErocs Tesia U ce
BPAIATSIbHOIO 1 HEHTPOCTPEMUTENIBHOTO YCKOPEHHM B BUIE
BeKTOPHBIX TpousBelnenui. InockonapannensHoe (mockoe)
JABYDKEHHE TBEPAOIO TeNa. YpaBHEHHS [BYOKEHMS IUIGCKOI

(hUrypsl.

YerHeI onpoc

Jnnamuka (100 =1.)

Beenenve B pueaMuky. [{uHamyka MaTepuanbHoN TOUKH.
OcHOBHEIE NOHATHA H ONPE[eIeHNSI. 3aKOHBI KIaCCUYeCKOH
MEXAHYIKH, 338490 TUHAMUKHA.

11

YeTHEIH
oLpoc

Mexannueckas cuctema. Knaccuduramms cuy, nelcIByIO-
WYX HA MEXaHNICCKYIO cucTeMy. CBOMCTBA BHYTPEHHUX CII.
Macca cucrtemer. LeBTp Maccel CHCTEMBI W €€ KOOPIUHATEL
MoMeHT uHEepL#MY CHCTEMBI M TBEPAOIC Tella OTHOCUTENIBHO
TJIOCKOCTH, OCH ¥ Ioiroca. Paguyc uHepunn. TeopemMa 0 MO-
MEHTaX WHEPIUY OTHOCUTENIbHO NapalIeNbHEIX Oceil.

YVeTHRIH
oTpoc




d
La2

Teopema 00 W3MEHEHUM KONWYSCTBA JBIDKCHUA TOYUKH B
nubdepeHunaneEHON B MHTerpanbHON dopmMax. 3aKoH coxpa-
HEHUA KOIVYECTBA JBYOKEHHS. MOMEHT KONMWYSCTRa IBIDKE-
HUS TOYKY OTHOCHTENBHO LEHTPa U ocu. Teopema 00 m3me-
HEHUY MOMEHTa KOJIMYeCTBa IBMKCHUA TOYKHU. | JIaBHBIM MO-
MEHT KOJIMYECTBa [BMIKEHUS OTHOCUTENIBHO USHTpa U OCH.
KuHeTH4ecKuil MOMEHT BpaillalolIerocs TRepIOro Tejia OTHO-
CUTEJIBHO Ocu BpalleHndleopeMa o0 HM3MEHSHWUW KUHETHUE~
CKOH 3HEepruy MeXaHN4eCKOl CUCTEME] B b depeHInaIbHON
¥ uETerpanesHoil Gopmax. IloHATre o cuioBoM mosie. TloTen-
UUATBHCE CUIOBOE IOJNE€ XU CUJIoBasd (VHKIWA. BEIpakeHUe
IpOeKUnyl CUNIBL Yepe3 CUICRYIO ¢yHKumMio. PaboTa cuiiel Ha
KOHEYHOM ISpEeMEelieHUN TOYKY B HOTCHIUAIBHOM CHJIOBOM
nosie. 1loTeHnansHaa SHeprus.
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YeTHBIH OIpoc

punnun Janam6Gepa. I naBHbIfi BEKTOp ¥ IVIABHBIA MOMEHT
cun uxepuwy. llpuBenenne cunm wHEPIUHU TBEPAOTO Tela K
nenTpy. Onpenenenne ¢ noMomplo npuuiuna Jlanambepa
IUHAMHUYESCKAX PEaKlnil Ipu HeCBOOOHOM IBWXEHUU TOYKH
U MEXaHWYECKOM CUCTEMBL.

YeTHEI onpoc

3.5

Jnddepennyanpasie ypaBHeHUS [OBMKEHUS TBEPAOrO Tea.
Qusnyeckuit mMaarauk. OnpeneneHne IUHAMUEECKUX pEak-
LYM TONUIMITHMKOB NpH BpalleHWM TBEPAOro TelNa BOKPYT
HENOABIDKHOH ocH.

YeTHEI onpoc

3.6

IpuHLMIT BO3MOKHEIX NepeMelnennit. [IpuMenenne npuHIR-
Iiad BO3MOMHEBIX TIepeMeIeHuil K onpene/icHIIo peakuuil CBsi-
el w K npocredmmumM mammuam. [lpuanun HamambGepa-
Jarpamxa (o0miee ypapHEHUE NUHAMUKN ).

O600menssie KoopouHATE cucTemMbl. OOOOHICHHEIE CUNBI U

YcTHBIN onipoc




v BEIAMCIenve. Ypasuenus Jlarpamxa sroporo poga. Kune-
MaTHUecKui noTeHnpan. Iloratue of ycToWInBOCTH PaBHO-
Becus, Teopema Jlarpamxa-upuxiie. Mansie konebanus me-
XAHUICCKOHN CHCTEMBI ¢ ONHON CTeHEeHRI0 CBOGOIBL OKOIIO TO-
NOXMEHNS YCTOWYMBOTO paBHOBecus. (BobonHele, Hezary-
xaromue koneGanus U UX CBOMCTRa, YACTOTA U NEPHOJ Kole-
Oauunil, aMINUTYABl ¥ HavalbHble (assl KOIeOaHuil ToUYex
cuctembl. Csobonmble saryxaomue xoneGanus TP COHpO-
TUBJICHMHY, IPONOPIMOHAIBHOM CKOPOCTH, NIEPUON U AEKpe-
MEHT 3TUX KoneCanuil. Anepuoquueckoe NBIKEHNE.

L2
g

Manpie cBoGopapie xonebanns MeXaHUYECKOH CHCTEMEBI ©
JABYMs CTeHNeHsMu CBOOONEI M HX CBOWCTBA: cOOGCTBEHHEBIE
HaCTOTHl U KOSQQHUUUEHTE! GopM. 3aTyXaloliye W BEIHYK-
JIEHHBIE KOeOaHusd CUCTEMBI ¢ IBYMS CTEICHAMHU CROGOIEL
Iougarue o subpozamure. Junamudeckuil racutens xoneba-
HUI.

Y CTHEINR 0npoc

3.8

ABnenye ynapa. YnapHas cuiia ¥ yIapHBIN uMIyisc. JledcT-
BH€ YHOapHOU CWIB Ha MaTepHalbHyIo Touky. Teopema 06
U3MEHEHUHU KOJIIMYEeCTBa NBIDKEHNS TOYKU Npu ynmape. llps-
MOl [ISHTPaIEHBIA yaap Tela O HEeNOBIKHYIO TOBEPXHOCTS;
YOpyTHi 1 Heynpyrui yuapsl. Kosdduuuenr soccranosie-
HYS TIpM YAZPe U ero OIBITHOE onpenernenue. [IpsmMoil ien-
TpaJibHbY yaap 1syx Tenl. Teopema Kapnro.

Konrponsnas pabora

3.5

JIOHOHHI/ITGHBHH@ BOTIPOCHI.
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Yerubli oupoc
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4. MHOOPMALVMOHHO-METOIVMUYECKAS YACTD

4.1. OcHoBHAN TUTEPaTypa

1.

10.

1.

12.

byrennn, H.B. Kypc Teopernueckoll MexaHuku: yuebHUK IS CTYAEHTOB
BTy308: B2 1. T.1: Cratuka u xuneMarvka / H.B. EyTeHHH S H HyHuﬁ

S P Mepxum. = M. Hayxa, 1979 (i nipeneinympe u3namms). = 271 ¢

byrenmn, H.B. Kypc teopetudeckoil MexaHUKH: y4eOHHK JJISl CTYASHTOB
BTy30B: B 2 T. T. 2: [lnnamwuka / H.B. Byrenun, S.JL Jiyan, JLP. Mepxun, —
M.: Hayxa, 1979 (u npensinymye uziaaus). — 543 c.

. Jobpoupases, B.B. Kypc Teopermueckoii mexauuky / B.B. JHo6poupasos,

H.H. Huxutun. — M.: Beicimas mrxona, 1983 (v npefpiayiupe U3gaHus). —
576 c.

Tapr, C. M. Kparxuil xypc Teopernueckoit Mexannku / C.M. Tapr. — M.:
Bricmas mxona, 1986 (v npeppinymue n3nanus). — 415 c.

Abnonckuit, A.A. Kypc Teopetndeckoit Mexanury: B 2 4. Y. 1: Craruka.
Kunemaruxa / A.A. Sl6nouckuil, B.M. Hukudoposa. — M.: Bricras mkona,
1984 (u mpenpinyye w3ganms). — 343 c.

A6nonckuit, A.A. Kypc teopetuueckoil mexanuku: 8 2 u. Y. 2: [Tunamuka /
AA. A6nosckuit, B.M. Huxnudopora. — M.: Briciuag mxona, 1984 (u npe-
AelIymye u3nadns), — 423 c.

Mapxees, ATl Teopetnueckas mexannka: Yuebnoe nocobue. /AJI. Map-
xees. — M.: Hayka, 1999. - 570 c.

4.2. JononHuTe bHAN JUTEPATYDA

COopHuUK 3a/aHuil 71 KYPCOBBIX paboT MO TEOPETHHECKON MEXaHWuKe:
yuaebroe nocobue 1ia BTy3oB / A.A. Slononckuit (1 np.]; non pen. A.A. 516-
aouckoro. — M.: Murerpan-Tlpece, 2004 (u npensiayiue nznanus). — 382 c.
Merepckuti, I.B. COopHux 3apau no TeopeTudeckoil mexanmke. — M.:
Hayxka, 1981 (u npeneinymue nznanus). — 480 c.

bare ML.H. Teoperuueckas MEXaHHKa B ITpuMepax 1 3amadax: yyeGHoe T10-
cobue Mt cTyAeHToB BTy3om: B 3 7. T. 1: Cratuka u xuHemaTuka / M.IL
bats, I'.YO. [Dranemunze, A.C. Kenszon. — M.: Hayka, 1990 (u npensiayuiye
u3nanus). — 670 c.

COopruK 3amaHuil I KYypPCOBEIX pabOoT MO TEOPETHHECKOH MEeXaHWKe:
Y4ebnoe nocobue nox pen. A.A. A6nonckoro. M.: Hayxka, 2004. - 412 ¢
bate ML Teopetuueckas MexaHuka B IPUMEPax 4 3a7adax: y%@H@@ 110~
cobue s CTynedTos BTy3oB: B 3 1. T. 2: Jumamuxa / M. bats, T XO.
Hoxcapenunze, A.C. Kempzon., — M.: Ha‘yma 1991 (w npenpInyue U3HAHUS).
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14,

5.

16.

17.

18.

19.

20,

21.

— 639 c.

Jlotusnekuit JILT. Kype teopetnueckoit mexanuku: 8 2 1. T. 1: Craruka u

xunematvika / JLI. Jlottusanckuti, AV Jlypee. — M.: Hayxa, 1982 (u nipe/bi-
OyIve u3fanus). —352 c.

Jlotimgnckuit JL.I'. Kypc reopetudeckoit mexanuku: B 2 1. T. 2: Jlunamuka /
JLI'. Jlotiusackuii, AWM. Jlypee. — M.: Hayxa, 1983 (u npensiiyiine w3aa-
Hus). —640 c.

Mapteinenko I0.I. Ananutudeckas MEXaHUKa 3JEKTPOMEXAHUISCKUX CHC-
teMm. M.: Mzn-so MOU, 1984. - 62 c.

Horooxunos, Y. B. Tunoseie pacueTsl 0 TEOpeTHUSCKOH MexaHuke Ha (ase
OBM : yue6. nocobue s sry3os / VI.B. Hopokunos, M.®. 3anenus. - M. :
Bricm. mkona, 1986. - 136 ¢.

CGopruK 3a7a4 1o TeopeTudeckol Mexanuke: Yuebnoe mocobue / Tlox pen.
K.C. Konecuuxosa M.: Hayka, 1989. — 448 c.

4.3. YueSHO-MEeTOIUUYECKUE KOMILICKCHI

Teopertnueckas mexanuka. Mexanuka. TlpuknanHas MeXaHUKa: 3JEKTPOH-
HEI yyebHO-MeToMueckuil komiuteke pucuumnisl / O. H. [la6nockuit [n
ap.).—Tomene: TTTY, 2010 — 1 nanka+ 1 371eKTpOH. OOT. AUCK
Pewum gocryna: elib.gstu.by

4.4. IlepevyeHb KOMMBIOTEPHBIX HPOrPaMM, HATIAAHBIX ¥ JPYTHX MOCO-
Ouil, METOAMYecCKHX peKoMeHJauuli ¥ MaTepuanos, (eXHHYCCKHK
cpelcTB o0yUeHUs

M/V 2094. Vaebroe mocobue o xypey «Teoperwdeckas Mexanuxay. Mz-
OpaHHBIe JEKIWMM TIO0 TEOpHM KoJjieCaHWil W BOJH B MEXaHWKE CIUTOIIHBIX
cpen’ M CTYHEHTOB MallMHOCTPOUTENBHEIX crnenuaipaocteil. Y. [. Kore-
Oanust Mexanmgeckux cuctem / O.H. abnosckuit. — lomens: TTIH, 1996, —
88 c.

M/Y 2307, Tlpaxtuxkym 1o xypey “Teoperudeckas MexaHuka” [yid CTYIEH-
TOB MalIMHOCTPOUTENBHBIX CHEUUAIEHOCTeH BBICIINX TEXHUYECKUX y4el-
Herx 3asepenuit. Y. 1: lpeobpaszopaHue NPOCTPaHCTBEHHON CUCTEMBI CHIL. /
O.H. Iabnorckuii, I.I'. Kpons; xap. «Texamueckas mexaHuka». — 1 o-
Mene: TTTY, 1998. — 22 c¢.

M/Y 2919. Teopetuueckas Mexanuka: [IpaxTHEyM 110 OTHOUMEHHOMY KYpCY
JJis CTYHEHTOB JHEBHOM W 3304uHoM ¢opm oOOyUEHUS WHXKEHEp-
HO-TEXHUYECKHUX CICHMANBHOCTeH BRICIIUK vaeOHBIX 3aBenexuit / O.H.
Hlabnosckuit, H.B. Unosemnera. — [omens: ITTY um. 11.0. Cyxoro, 2004.
— 60c.



22.

24,

M/Y 3392. [ludamuka: TpakTUKYM [0 Kypey «TeopeTudecKas MeXaHuKay
IJIS CTYREHTOR MHXEHEepHO-TexHuYeckux crienmanbroctedt / O.H. 1llabnoe-
ckuit, MWL JTIuckosuu. — [omerns: TT TV um. I1L.O. Cyxoro, 2007. — S6c.

. M/Y 3596. KuneMatnka: IpakTUKYM 1o Kypey « TeopeTndeckas MeXaHuKa»

IUISL CTYEHTOR UHKEHEPHO-TEXHUYECKUX CHEeNNalbHOCTEN NHEBHON U 3a04-
Holl Gopm obyuenus / H.B. Wnrozemuesa. — I'omene: TTTY wm. I1.O. Cyxo-
ro, 2008. — 40 c.

M/V 3613. JluHamuka: NpakTukyMm 1o Kypey «TeopeTudeckas MeXaHHKa
IJIs CTYAEHTOB UHXKESHEPHO-TEXHUYECKUX CelUaibHOCTel AHEBHOW U 3a04-
Holi Qopm obyuenus / O.H. Illabnosckuit, .A. Konuepoii. — I'omens:
ITTY um. ILO. Cyxoro, 2008. — 42 ¢,
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4.5 MEPOITPUTAHVIA VITPABJIIEMOU CAMOCTOSATEIILHOU
PABOTHI CTYAEHTOB

[Mpu wm3yYeHUM AVCUUTUIMHEL [OO/DKHA KCIOJIB30BATECS Takas (gopma
YIpaBngeMoll CaMOCTOSTENEHON paloThl, KaK pEIlieHre NHAUBUIYaIbHbBIX 3a4aY
B ayIUTOPUH Ha MPaKTUUECKUX 3aHATUAK 101 KOHTPOJIEM MPEno aBaTe.

He Bce BOMPOCH NpOrpaMMEl BEIHOCSTCS Ha JIEKIUN. B UenIx pasBuTHA ¥
CTYIEHTOB HaBEIKOB paboThl ¢ yueGHOU v HayuHOU nuTeparypoll HacTe pasne-
JIOB OHU M3YYalOT CaMOCTOATENBHO [0 NUTeparype, YKa3aHHOW B IIporpaMMe.
Bornpocel 15 caMOCTOATENBHONO U3YUEHNUS BKIFOYAOTC B NMEPEYEHDb BOIIPOCOB
K 334eTy.

Jna oprasn3aliiy yripaBiseMoll caMOoCTOSTeNbHON paboThl CTYAEHTOB
3((PEeKTUBHO UCTIONB3YIOTCS COBPEMEHHBIC TEXHONOTHH: NHOOPMAIMOHHEIE pe-
Cypchl y4eGHOIo opTalia U 3JeKTPOHHON SubNmoTek yHUBEPCUTETA.

20 (}exTUBHOCT, yNpapngeMoli paboTH CTYASHTOR NPOBEPSETCS B XOIE
UTOrOBOTO KOHTPOJIA 3HAHNY B (POpPME YCTHOTO MM MUCBMEHHOIO OIIpoca, Tec-
TOBOI'O KOHTPOJIA 110 TeMaM K Pa3fesiaM Kypca (MOLYIIAM).

4.6 MEPOIIPUTSIHVS VITPABJIAEMOM CAMOCTOSTEJIEHON
PABOTHI CTYIEHTOB

OCHOBHBIMU METOEMU (TEXHOIOTUSIMY ) OOYUEHUS B COOTBETCTBUH C
LENbIo, 3ala4aMy QUCLHUIUIVHE] ¥ HAIPaBIeHNH pa3BUTUS COBPEMEHHON Cuc-
TeEMBI 00pa30BaHus SBISTIOTCH:

- 27IEMEHTEHI ITpobeMHoro o8yuenus (mpobieMHbIe, BAPUATURHOE U3JI0-
MKEHUE, YaCTHYHO-IIOUCKOBBIN METON), peau3yeMblie Ha TEKIIMOHHBIX 3aHATHIX;

~ 3NIEMEHTH HHTEPAKTUBHOTO 00YUSHNUS, PEau3yeMBIE Ha JIEKIOHHBIX
3aHATUNK,

~ 3JIEMEHTHI Y4e0HBO-MCCIEI0BATENbCKOM HeITEBHOCTH, TBOPUECKOT O
[I0/IXONa, PeaNU3yeMBble Ha NPAKTUHECKX 3aHATAIX U IPY yIUpaeMod camo-
CTOSITENBbHON paboTe;

- KOMMYHMKaTUBHBIE TEXHONIOTUY, PEaTi3yeMble Ha TPaKTUHYECKIX 3aH -
TUAK.

Ilpu mpenonasanuy [UCHMIDIMHEB B COBPEMEHHEIX YCHOBUAX SABISETCA
HEOOXONUMBIM NpYMEHEHNE MYJBTUMEIUNHEBIX, “H(OPMALUOH~
HO-KOMMYHUKAIHMOHHLIX TEXHONOIHHA 1 IUPPOBEIX MH(BOPMATURHEIX DECYPCOB.
JIeKIMOHHBIe 3aHATUSA CHEAYEeT HPOBOIUTE ¢ MCIOIB30BAHUEM KOMIIBIOTEPHBIX
npe3eHTanul, BUAeCUIbMOB 1% OPYTUX VHGOPMaoH-
HO-WIIIIOCTPATUBHO-JEMOHCTPAUMOHHBIX  CPEACTB KOMIIBFOTEPHBIX HHGQOpMa-
LHMOHHBIX TEXHONOTHY B HHTEPAKTUBHOM PEXIME,



4.7 MEPOTTPUTSIHN A VIIPABIISEMON CAMOCTOSTEIBLHOM
PABOTHI CTVIEHTOB

B cootsercreuu ¢ 1. 17 Tonoxennu «O texymeit arrecrarmmy ot 11.11.
2013 Ne 29 cTyneHTH! NOMYCKAIOTCA K ¢rade 334era 110 yueGHON NUCIUIIINHE
«TeoperTndeckad MexaHUKay) NPU YCIOBUYU BBITIOIHEHVS MMM BCEX BUIOR 3aHs-
THH, MPELYCMOTPEHHBIX VUEHBIM TUIAHOM W HACTOSAIMIESH yueGHOM nporpaMmoi,
B TOM YHUCHE IPOXONKIEHUSA TECTUPOBAHISL.

IIpy mpoxoxaeHuyn TEKymeld u UTOTOBOM aTTecTalyu CTYASHTaM 3ampe-
[aeTes MONIL30BATHECA YISOHBIMY U3NAHUSMU 110 JUCIUIUIREE, PAa3IHYHOTO DO
3aMUCAMY, KOHCIEKTAMY, MOOCHIBHEIMU TeNe(GOHaMM U APYTUMY CpeCTBAMM
XpaHeHus ¥ lepefadu uHPopMaIiny.

4.8 CPEACTBA JIMATHOCTHVIKM 11 KOHTPOJISA KAYECTBA YCBOEHMA
3HAHWU

Konrtpons 3HaHull CTyIEHTOR OCYIIECTRIISETCS IYTEM YCTHOIG OXIpoca Ha
TPAKTHYCCKUX 3aHATHAX IIOC/IC BBIIOJIHEHWS UMY 3a[aHui [0 TeMaM 3aHSTU,
TECTOBOTO KOHTPOJIA IO TeMaM U pazlenam Kypca (MOIYJif), MUCBMEHHOIO U
YCTHONO OIIPOCa Ha 3K3aMeHe.



5. MPOTOKOJ COTVIACOBAHMA YUEBHOW HPOTPAMMEL

Haspanue nucoy- | Haseanue | Ilpemnoxenue of uzmene- | Pelenue, OpugsaToe
IUIAHEL, ¢ KOTOpOM |  Kagenpsl | HUSX B coliepikannu yueb- | xadenpoit paspaba-
TpebyeTcs corna- HOU NporpaMMsl TI0 U3y~ | THIBAIOMICH YIeOHYIO
COBAHUS JaeMOH TUuCHUIINHE nporpaMMy(c ykasa-
HUEeM AaThl ¥ HOMEpa
IPOTOKONA)
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PaccmoTpera v peKOMEHA0BAHA K YTREDKICHUIO Ha 3aceiannu kahenpsr «Tex-
HUHECKON MeXaHuKay
“ 06 7 wong 2614 r. I[fpotoxon Ne 11
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