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1. O0mue OpraHu3aUOHHO-METOANYECKHE YKAZAHUS

1.1. CamocTrosiTenbHass paboTa MPOBOAMUTCS BHE CETKUM pPACHUCAHHUS CTYJIECHTAMH
CaMOCTOSITENIbHO Ha 0a3ze uMeromerocss OMOIMOTEYHOro (OHAA U JIOCTYIHBIX
AIIEKTPOHHBIX pecypcoB Ha caiite MI'TY www.mstu.edu.ru

1.2. ILenssMu caMOCTOSITENIbBHOW pabOThI SIBISAIOTCS: YIIyOJieHWE MPaKTUYECKUX
HaBBIKOB 10 M3y4Ya€MbIM B CETKE pAaCHUCaHUsI BOIPOCAM U CaMOCTOSITEIBHOE
M3yUYCHHE psifla TEOPETUUYECKUX M MPAKTUUECKUX BOIPOCOB, HE M3YyYaBIIUXCA Ha
3aHSTHUSX B CETKE PACIHUCAHUS.

1.3. CamocrosiTenpHass padoTa SBISETCS HEOTHEMJIEMOM YACThIO H3YUYEHUS
JUCHMIUIMHBL, TaK Kak o0 00bEM €€ M3ydeHHus B yacaxX ONPENeNsIeTcs ¢ yu4ETOM
00BbEMa CaMOCTOSITEIbHON PaOOTHI.

1.4. Baxuelimum (¢$akTropoM ycHmemHoro U 3(PQPEeKTUBHOrO  MPOBEICHUS
CaMOCTOATENBbHON pabOThI ABIISIETCS €€ CUCTEMAaTUYECKUN U TUIAHOMEPHBIN XapakTep

B COOTBCTCTBHH C TCMAaTUYCCKHUM IIJIAHOM.

1.5. Hacrosmpe MeTOOW4YecKHE YKa3aHUs IpEJHAa3HA4YeHbl [JIs1 PYKOBOACTBA B
IPOBEJCHUH CaMOCTOSATEIbHON pabOThI U JIsl OLEHKHU CTETIEHU €€ 3P PEKTUBHOCTH.

1.6. B Hacrosmmx ykKa3aHUSX MPEACTABICHBI TEMBI, WU3y4acMbIe CTYIACHTAMHU B
MPOIIECCE aAYUTOPHBIX 3aHATUHN, & TAK)KE HEKOTOPBIE JIOMOJIHUTEIBHBIE BOMPOCHI JIJIs
0oJiee TTyOOKOr0 U3y4eHUS TUCIUILIUHBI.

1.7. JlomoJHUTENbHBIE METOJMYECKHE YKA3aHHS W PA3bICHEHHS IO KOHKPETHBIM
BOIIPOCAM MOTYT OBITh MOJYYE€Hbl HEMOCPEJACTBEHHO Y MpEMoJiaBaTeiisi B 4Yachl

HHAWBUYAJIBbHBIX BCUCPHUX KOHCYHBTaHHﬁ.



2. HaumeHOBaHMe TeM M COJlePKAHNE CAMOCTOSITEJIbHO padoThI

Kunemaruka. Ilpenmer kunematnku. BekTopHbI crocoO 3aaHusi JBUKCHUS
TOYKU. ECTeCTBEHHBIN CrocO0 3ajaHus JBUKEHUS TOUYKH TpaeKTopus TOYKHU.
Omnpenenenne CKOPOCTH M YCKOPEHUS TOYKHU MPHU PA3TUIHBIX CIIOCO0aX 3aqaHus
JIBHKCHUS.

CKOpoCTh M YCKOpPEHHE TOYEK Tela MPU €ro MOCTYNATeIbHOM JABUKCHHM.
Bpaienre TBepaOro Teja BOKPYT HEMOABUKHOM OCH. YTJOBas CKOPOCTb H
yriaoBoe yckopeHwe. OnpenesieHHe CKOpPOCTEd M YCKOPEHHM  TOYEK
BpAaIllalOIIErocs Tela

[Inockoe IBH)KEHHE TBEPAOro Tejla W JBWKEHHE IUIOCKOM (Urypel B ee
wiockoctu. OrnpesesieHne CKOpOCTe TodeKk Iulockoil ¢urypsl (dopmyna
Diinepa). Teopema O MPOEKIUSAX CKOPOCTEH JBYX TOYEK Tela Ha MPSMYIO,
COCIIUHAIONIYI0O AT TOYkU. MrHoBeHHbIH 1eHTp ckopoctedt (MLIC) wu
OIpeJeNieHre ero noyioxkeHus. OnpeneseHne CKOPOCTH JIF0OOW TOYKHM IIIOCKOM
¢burypsi ¢ nomotibio MIIC. Onpenenenne yckopeHU TOYEK MIOCKON (GUTYPHI.

JIBr>KeHUEe TBEpAOro Tejla BOKPYr HEMOABM)KHOW TOYKM; OOIIMKA ciy4ai
JBUKEHHUsI CBOOOJHOIO TBEPAOrO Teja. YpaBHeHus ABuxkeHus. OnpereneHue
CKOPOCTEN M YCKOPEHUN TOYEK TENA.

AOCOIOTHOE U OTHOCUTEIIBHOE JIBHXKECHUE TOUKH; CJIOKHOE JBUKEHUE TBEPAOTO
tena. Teopema o cioxeHun ckopocrer. Teopema Kopuosmca o cioxeHuun
yCKOpeHui. Y ckopenne Kopuomnuca v ero BEIYUCICHHUE.

DnemeHThl cTaTUKU. OCHOBHBIC MOHATUS M aKCUOMBI CTaTUKHU. CBSI3U U PEaKIUU
cBa3erd. Cucrema CwiI. YCIIOBHS PABHOBECHS Tela NPU JCUCTBHUM HAa HETO

CXOJAIIEeHcs cucTeMbl cuil. Teopema o Tpex HenmapasuiesIbHbIX CUJIaX.

Mowment cuibl. [1apa cuii. MomeHnT napel. [IpuBenenne npon3BoabHON CUCTEMBI
CWJI K JAHHOMY LEHTPY. AHAIMTHYECKHE YCIOBHSI PABHOBECHS MPOM3BOIBHOU
cucteMbl cui. Teopema BapuHboHa. YCIOBHS paBHOBECHUS IUJIOCKOM U

MPOCTPAHCTBEHHOW CUCTEMBI CHUII.

Tpenue ckonbxenus. TpeHue kaueHus. PaBHOBeCcHE MPU HAIMYUU CUJI TPECHUA.

HCHTp TAXKCCTU TBCPAOI'o TCIa U €TI0 KOOPAWHATEI.

Junamuka. Ilpenmer nuHamuku. 3akoHbl MexaHuku [anunes-HproToHa.
[Ipsimast m oOpatHas 3amaun guHamuku. JluddepeHuunanbHble ypaBHEHUs
MOCTYIATEIBLHOTO JIBUKEHHMS TBepAoro Teja. (OTHOCUTENIBHOE JIBUKEHHE
MAaTEPUAIbHON TOUKHU.



10.

11.

12.

13.

14.

15.

16.

KonuvecTBo nBrkeHHsi mMaTepualbHOW Touku. Mmmynbe cubl. Teopema 00
W3MEHEHUHM KOJWYECTBA JBUKEHUS TOYKHM. MOMEHT KOJIMYECTBA JIBUKECHUSA
MaTepUaIbHOW TOYKM OTHOCHUTENIBHO IIEHTpa W ocu. Teopema 00 WM3MEHEHHH
MOMEHTA KOJIMYECTBA JBUKEHUS TOUKHU.

Pabora cunbl. MomHocts. Kunetnueckass sHeprus MaTepHabHOM TOYKH.
Teopema 00 W3MEHEHWH KHUHETHYECKOM SHepruu TOoukd. IloTeHiuanbHoe
CWJIOBOE TT0JIe, cuiioBast pyHKuus. [TloTeHanbHas S3Heprusl.

CBoOOHBIC TIPSIMOJMHEHHBIE KOJICOAHUS MaTepUAIBHON TOYKH. AMIUTUTY/A,
yacToTa, (paza cOOCTBEHHBIX KoJieOaHWH. 3aTyxaronue Kojaebanus. JlekpemeHT
KosieOanuii. BeiHyXIeHHBIC KOieOaHus. BiusiHre COMpOTUBIICHUS.

Mexanuueckasa cucremMa. Macca Mexanumyeckon cucrtembl. LleHTp Macc
MexaHu4eckol  cuctembl. JluddepeHnuanbHple  ypaBHEHUS — JIBHXKCHUS
MEXAHUYECKOM CHCTEMBl. MOMEHTBl HHEPIMU CHCTEMBI M TBEPJOIrO Tela.
Teopema I'toiirenca-lrtelinepa. KonnuecTBO ABMKEHHS MEXAHUYECKOU
cuctembl. Teopema 00 U3MEHEHUU KOJIUYECTBA JIBUDKCHUS CUCTEMBI.

['MaBHBIE MOMEHT KOJIMYECTB JABMKEHHS CHCTeMBbl. Teopema 00 W3MEHEHHH
IJJaBHOTO MOMEHTa KOJWYECTB JABWKEHUS CHUCTEMBl. KuHeThueckas sHEprus
cuctemMbl. Teopema 00 M3MEHEHUM KWHETUYECKOW »Hepruu cucreMbl. [lomHas
MEXAHUYECKasg DSHEPrusi CUCTEMBbI. JI[BM)KEHME TBEpAOrO Telaa BOKPYT

HETIOIBMKHOU TOYKH.

[Tpunuun [Janambepa 115 MaTepuanbHOW TOYKU U JI1 CUCTEMbl MaTepUasIbHBIM
Touek. CBsI3W M MX YpaBHEHUs; MPUHUIUI BO3MOXKHBIX mepemenieHuil. Oodiee
YpaBHEHHE JTUHAMHUKHU. O6001IEeHHbIE KOOPAVHATHI CUCTEMBI.
HuddepeHunanbable  ypaBHEHHUs JBUKEHHMS MEXaHMUYECKOM CHUCTEMBI B
0000I11IEeHHBIX KOOpAMHATAX WM YpaBHeHUs JlaHTpaHka BTOpPOro poja

[Mpuamun  [amwmnbroHa-OCTpPOrpasckoro;  MOHSATHE 00  YCTOMYMBOCTH
paBHOBECHS, Majble CBOOOJHbBIE KOJEOAHUS MEXaHUYECKOW CHUCTEMBI C JIBYMS

CTETICHSIMUA CBOOOJIBI M MX CBOWCTBA, COOCTBEHHBIE YACTOTHI U KOIPPHUIIUEHTHI
(bOpMBL.
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By30B / M. B. Memepckuii; moxg pen. B. A. Ilanemosa, J[. P. Mepkuna. - 1U3a. 49-
e, crep. - Cankr-IlerepOypr [u ap.] : Jlanb, 2008. - 447, [1] c.

. HueBckuii, B. A. Teoperuyeckas MexaHuka : ydeO. mocoOue mjig CTYJIEHTOB
BBICHI. y4eO0. 3aBefieHUH, 00y4Jaromuxcs Mo HampasiaeHuto noarot. "[lpuknagHas
mexanuka" / B. A. Jluesckuii. - U3x. 4-e, ucnp. u gomn. - Cankr-IlerepOypr [u 1p. ]
: JIanp, 2016. - 329 c.

. Huesckuii, B. A. Teopernueckas mexanuka. COOpHUK 3aaHuil : y4ed. mocobue
JUTSL CTYJIGHTOB BBICII. yue0. 3aBeICHUM. 00y4Jarommxcs Mo HAMPaBIECHUIO MOJTOT.
"[Ipuknagnas mexanuka" / B. A. Jluesckuii, 1. A. Mansiesa. - U3a. 3-e, ucnp. -
Cankr-IletepOypr [u np.] : Jlans, 2016. - 190, [1] c.

. COopHUMK 3a7aHuil Il KypCOBBIX paOOT MO TEOPETHUECKOW MEXaHWKE : y4eo.
nocodbue st BTy30B / A. A. A6nonckuii, C. C. Hopeiiko, C. A. Boasdcon u ap. ;
nox obmr. pex. A. A. S6monckoro. - 11-e u3x., crep. ; 10-e u3a., crep. - Mockaa :
Nurerpan-IIpecc, 2004, 2003. - 382 c.

. Slononckuii, A. A. Kypc teopernueckoit mexanuku: Crartnka. Kunematuka.
Hunamuka : yaeOHUK 11 By3oB / A. A. S6nouckuii, B. M. Hukudoposna. - 8-¢
u3., cTep. ; 9-e u3n., crep. - Mockasa : Jlanb, 2004, 2002, 2001. - 768 c.

. byrenun, H. B. Kypc Teopernyeckoit Mmexanuku : yue0. mocodbue st By30B. B 2
T. / H. B. byrenun, . JI. Jlynn, . P. Mepkun. - U3n. 11-e, crep. - Cankr-
[TetepOypr [u ap.] : Jlans, 2009. - 729 c.

. COOpHMK KOPOTKHMX 3aJlad MO TEOPETUYECKON MeXaHWKe : yded. mocooue st
By30B / [O. O. Kene u np.] ; nmox pen. O. 3. Kene. - Uzn. 2-e, crep. - CaHKT-
[MetepOypr [u ap.] : Jlaus, 2009, 2008. - 367, [1] c.



4. MeToau4deckue YKa3dHHUA K UBYYCHHUI0 TEM AUCIHUII/INHDbI

1. Kunematuka TOYKH, CIOCOOBI 3aaHus ABMKCHUS TOUKH. ClieayeT pa3indath
TpuU criocoba 3aJaHus IBUKCHUS TOUYKH: BEKTOPHBINA, KOOPIUHATHBIN (B IEKAPTOBBIX
KOOpPJIMHATAX ), ECTECTBCHHBIN (B OCSIX €CTECTBEHHOIO TpexrpaHHuka). Heodxomaumo
HAYYUThCS OMPEICISITh CKOPOCTH M YCKOPEHHS TOYKH MPH PA3IUYHBIX CHOCO0ax
saganus awkenus. ([1] ctp. 95-114, [2] cp. 11-29, [3] cTp. 98-115).

Kontponbnbie Bompocel: Yto wu3yuaer kuHemartuka? HazoBute cnocoObl

3aJlaHdsd  JIBJKEHHS TOYKMA. YeM OTIMYaloTCs KacaTelbHOE M HOPMalIbHOE
yckopenusi? Hamummre ¢opmynsl ux BbeuucieHus. HasoBure wyacTHble citydau
JNBW)KEHUSI TOYKH. Kak HaWTH CKOpPOCTh M YCKOpeHHE B KaxzaoM ciydae? Kak
CBSI3aHBI MEKy COO0H pa3nu4HbIe CIIOCOOBI 3a/1aHNs JBUKEHUS TOUKH?

2. [locTtynaTenpHOe IBM)KEHHUE TBEPJIOTO TeJa, BpaIlleHHEe TBEPIOro Teaa BOKPYT
HETOABM)KHOU OCH. Y SICHUTH MOHATHS 00 aOCOTIOTHO TBEPJOM Tejie. BRIABUTE CBS3b
MEXJIy ypaBHEHHEM BpAIIATCIHHOTO JBMKCHHS, YIJIOBOM CKOPOCTBIO M YIJIOBBIM
yCcKopeHueM Teia. Heo0XommMo HayduThCS HAaXOUTh CKOPOCTH M YCKOPEHUS TOUYEK
Bpammaromerocs tena. ([1] ctp. 117-126, [2] ctp. 29-43, [3] ctp. 115-124).

KoHTponbeHble Bompockl: JlaliTe ompeaeracHue BpamiaTeIbHOTO JIBHKCHUS

TBEPAOTO Tejla BOKPYr HenoaBuwxHOW ocu. [lpuBenure mnpumepsl. Kak nHautu
CKOpPOCTh M YCKOPEHHME TOUYKHM Bpamaromerocsa tena? Ha3oBuTe yacTHbele ciydau
BpAILLIATEIBHOIO JIBMKEHUS TBEPAOro Tena. Kak HaWTH yIVIOBBIE CKOPOCTH U
YCKOpEHHsI B KaxaoM ciydae? Kak HaWTH CKOpPOCTb M YCKOPEHHE TOYKHU
BpAILIAIOIIETOCS TEIa B BUAE BEKTOPHBIX MTPOU3BEICHUIN?

3. Ilnockoe aBwkeHHne TBepAOro Tenma. HeoOXoanMMo HayduThes ONpeaeTeHUI0
CKOPOCTEH M YCKOPEHMI TOUYEK IUIOCKOW (PUTYPHI C MOMOIIBI0 (hopmyiel Ditniepa u
TEOPEMBI O TMPOEKUUSAX CKOPOCTEM MABYX TOYEK TBEPIAOro Tejla Ha MPSMYIO,
COCIIMHSIONIYIO 3TH TOUYKH. Y IETUTh 0c000€ BHUMAaHHE HAXOXICHUIO MTHOBEHHOTO
nienTpa ckopocteit ([1] crp. 127-147, [2] ctp. 45-71, [3] c1p. 124-150).

KonTposbHble Bompockl: JlaiTe onpeneseHue IUIOCKOTO JIBUKEHUS TBEPAOTO

Tena. YTo Ha3bIBalOT MTHOBEHHBIM LIEHTPOM CKopocTeil? 3amummute Qopmyiy,
BBIPXAIOUIYI0 TEOPEMY O MPOEKIUAX cKopocTel. 3anuiute dpopMyiy Diepa s
HAXOXJEHUS CKOPOCTHM TOYKU. PacckakuTe O YaCTHBIX Cy4yasx HaXOXKICHUS
MTHOBEHHOTO IIEHTpa cKopocTeil. 3anummre (opmymny Oiepa A HaXO0XKICHUS
YCKOPEHHS TOUKH. 3alHUIINTE CBOMCTBA MTHOBEHHOI'O IEHTPA CKOPOCTEM.

4. JIBuK€HUE TBEPAOIO Tela BOKPYI HEMOJABMXKHOW TOYKH. O3HAKOMHUTBCS C
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MOHSATUEM MTHOBEHHOW YTJIOBOM CKOPOCTH, MTHOBEHHOW OcH BpaiieHus. Hayuurcs
OTPENENSITh CKOPOCTH M YCKOpeHHs Todek tena. OOmmid cioydail JIBUMIKEHUS
CBOOOJHOTO TBEPAOTrO Tella. YMETh 3alMChIBATh YPABHEHUS JBUKEHUS, ONPENEISATh
CKOpPOCTH U yckopenus Touek Tena.([1] ctp. 147-155, [3] ctp. 150-162)
KonTpoarsHbie Bonpockl: /laiiTe onpeneneHue NBUKEHNs TBEPIOIO Tela BOKPYT

HETMOJABI)KHOW TOYKH. UTO Ha3bIBalOT yriiamu Jinepa? UTo Ha3bIBalOT MTHOBEHHOMU
ocbto BpamieHus? Kak omnpenensercss ckopocTh Touek Tena? Kak ompenensercs
YCKOpEHHE TOUYEK Tella (BpalaTeIbHOE U OCECTPEMUTENBHOE)? 3anuIINTe YpaBHEHHUS
JBH>KEHUSI CBOOOJIHOTO TBEpOTO Tena. Kak onpenenstoTcss CKOPOCTH U YCKOPEHUS B
ATOM ciiyqae?

5. CnoxnHoe nBWXKeHHE TOukd. HeobOXoaumMo HayuuTbCs pa3auyvarh
OTHOCHUTEJIbHOE, IEPEHOCHOE U a0COIOTHOE IBUKEHUE TOUKUA U HAYYUTHCSI HAXOJIUTh
COOTBETCTBYIOIIIUE CKOPOCTU. YIEelIuTh oco0oe BHHUMaHHE TeopeMe Kopuonuca.
CI10’)kHO€ NBUKEHUE TBEPAOTO Tella. PACCMOTPETH CIIOXKEHUE BPAIICHU BOKPYT JIBYX
MapAJIIEITBHBIX OCEH, CIIOKEHUE BPAIICHU BOKPYT MEPECEKAIOIINXCSI OCEN, BAHTOBOE
nBwkeHne. OOpatuTh BHUMAHHWE Ha HaxOXJIEHUE YIJOBBIX CKOPOCTEH B
BBIIIICYKa3aHHbBIX ciaydasx. ([1] ctp. 155-180, [3] ctp. 162-210).

KonTpoasHbie Bompockl: JlaiiTe moHSATHE aOCOMIOTHOTO, OTHOCHUTEIBHOTO M

MEPEHOCHOTO JBIXKEHUN TOYKKM? UTO Ha3bIBalOT aOCOJIOTHOM CKOPOCTBIO TOUKH?
JlaiiTe onpeneneHne OTHOCUTEIBHOW CKOPOCTH TOUYKH. UTO HaA3bIBAETCSI EPEHOCHOU
CKOPOCTBIO TOUKHM? 3anuimte Teopemy Kopronuca? B kakux ciaydasx KOPHOJIHCOBO
yckopeHue paBHO Hym0? Kak Haiitu yckopenue Kopuomnuca? Uto Ha3bIBalOT
CIIO)KHBIM JIB>KEHHMEM TBepaoro Ttenma? Kak HaimeTcs CKOpOCTh IIpU  ABYX
MOCTYIAaTeNbHbIX NBMKEeHMIX? Kak Haijgercss aOcoroTHasi yriioBas CKOPOCTb MpU
JIBYX BpalllaTEeJIbHBIX JIBUKCHUSAX, €CJIM BpalleHUus B OAHY cTOpoHy? Kak Haigercs
abCoNIOTHAsE yTJoBash CKOPOCTh TIPH JBYX BpallaTeIbHBIX JABWKCHUSX, €CIIU
BpAIllCHUSA B pa3Hble CTOPOHBI? UTO Ha3piBaeTca mapoil BpamieHui? Kak HaiineTcs
abCONIOTHAs YIJIOBasi CKOPOCTh MPHU JIBYX BpaIlaTelIbHBIX JABUKCHUSX BOKPYT
nepecekarommxcsi ocei? UTto Ha3bIBalOT BUHTOBBIM JBMIKEHHMEM? UYUTO Ha3bIBalOT
maroM BuHTa? Kak HaileTCsa CKOPOCTh TOYKHU NIPU JBH>KEHUU MO BUHTOBOM JIUHUM?

6. AKCHOMBI CTaTUKH, CBSI3M U HUX peaknuu. HeoO0XoauMo HayduThCs
T€OMETPUYECKOMY U aHAIUTUYECKOMY crocobaMm cioxeHus cwi Cxonsmascs
CHUCTEMa CHJI, €€ MPUBEICHUE K PABHOJCUCTBYIOIIEH. YCBOUTh MOHSATHUS MPOEKIUU
CUJIbI HA OCh U HA IJIOCKOCTh. He myTaTh NOHATHUS CBSA3M U peakuuu cBaze. ([1] cTp.
9-31, [3] ctp. 10-24).

KoHnTtposbHble BOmpockl: UTO Ha3bIBAalOT a0CONIOTHO TBEpAbIM TenoM? Yto

Ha3bIBAIOT CBOOOAHBIM TesioM? JlaiiTe ompeseneHue cBsa3u. UTo Ha3bIBAIOT peakiuen
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cBs3u? CdopMmyaupyiTe MNPUHLHKI OCBOOOXKIaeMOCTH OT cBs3eld. IlpuBenure
IpUMEpBI OCBOOOXKIEHUS OT CBsA3ei. UTO Ha3bIBAIOT cxoadieiics cucteMoit cun? Yro
Ha3bIBAIOT PABHOJACWUCTBYIOIIECH? 3alMIINTE YCIOBHE DPABHOBECUS CXOMSIIEHCA
CUCTEMBI CHUJL.

/. MoMeHT cuibl OTHOCUTEIRHO TOUYKH. [Tapa cun. MoOMEHT mapel, ee CBOMCTRBA.
AHanuTu4eckue ycnoBus paBHoBecusi. OOpaTUTh BHUMaHUE Ha TeopeMy BapuHboHa
O MOMEHTE PABHOJACUCTBYIOIIEH M TEOPEMY O MAPAJUIEIBHOM MEPEHOCE CHIIbI
HeobxoaumMo 03HAKOMUTBHCS C IJIAHOM perieHus 3agad ctatuku. OOpatuth ocoboe
BHUMAHHUE HA OCHOBHYIO TEOPEMY CTATUKH U €€ MPUMEHECHUS IS YIIPOLIECHHUS CUCTEM
cwi. Ilnockas cucrema cui. Anredpanueckuii MOMEHT CHibl. AJreOpandeckuid
MOMEHT Tapbl CHJI. YCIIOBHSI PABHOBECHS IIJIOCKOW CUCTEMBbI CHJI. MOMEHT CHIIbI
OTHOCUTEJIbHO OcH. IIpocTpaHCTBEHHass cucTeMa CWI, YCJIOBUS PaBHOBECHSI.
OOpatuTh BHUMaHHE Ha MpaBmwiIo 3HaKoB. ([1] cTp. 31-56, 72-86, [3] cTp. 34-57, 69-
92).

KonTposbHbele Bompockl: JlaiiTe ompeaeneHne MOMEHTa CHUJIbl OTHOCHTEIBHO

TOukU. Korjja MOMEHT CHIIbI OTHOCHUTEJIIBHO TOYKH paBeH HyN0? UTO Ha3bIBAIOT
napoi cun? HazoBurte cBoiicTBa mapsl cuil. JlaliTe onmpeeeHre MOMEHTA Maphbl CUIL.
3anummTe YCJIOBUS PAaBHOBECHS MPOU3BOJIBHOW cuctembl cwil. Chopmymnupyiite
TeopeMy BapunboHa. JlaliTe omnpeneseHue MiIOCKOM CUCTEMbI CUil. UTO Ha3bIBAIOT
anreOpanyeckuM MOMEHTOM Cuiibl? UTO Ha3pIBalOT ajreOpandyeckuM MOMEHTOM
napel cui? 3anuIIUTe YCJIOBUS pPABHOBECUS IUIOCKOM cucTeMbl cuil. JlaiiTe
ONPEAECICHUE MPOCTPAHCTBEHHON CHUCTEMBI CHJI. UTO HA3bIBAIOT MOMEHTOM CHJIBI
OTHOCHUTEJIIBHO OCH? 3aluiIuTe TEOMETPUUECKOE ¢ AHAIUTHYECKOE YCIOBHE
PaBHOBECHS ITPOU3BOJIBHON NMPOCTPAHCTBEHHON CUCTEMBI CHJL.

8. Tpenue ckonbxeHnus. TpeHue kadeHus. PaBHOBecHe TpH HAJUYHH CHIT
tpenus. Llentp Tspxectu tena. CrocoObl onpeneneHrs MOJ0KEHHUS IEHTPOB TSKECTH
tena. OOpaTUTh BHUMAHHME Ha pa3lIdude CTAaTUYECKOTO0 M JAUHAMUYECKOTO
kod(ddurreHTa TpeHrs. Y CBOUTh MOHATUS MPEIEIbHOU CHIIBI TPEHUS, MPEIACITHHOTO
paBHOBECHS, pEaTbHOM CBSI3H, YIJIa TPEHUS, TPEHUS KaueHUs, KOdhHUIIMEHTa TPSHUS
kauenus. ([1] cTp. 64-72, 86-93, [3] c1p. 57-69, 92-98).

KonTpoabsHbie Bompochl: YTO HA3bIBAIOT TPEHUEM CKOJIbKEHUSI? UTO Ha3bIBAIOT

cTaTuyeckuM  Koddduuuentom  TpeHus? UTo  HaA3bIBAIOT  JUHAMHYECKUM
ko3 dunmenTom tpenus? Kak HaxoguTcs peakuus peaabHol cB3u? UTo Ha3BIBAIOT
yriioM TpeHusi? YUTo Ha3plBalOT TpeHUEM KaudeHusi? PaBHOBecHME C y4eTOM CHII
TpeHus. UTo Ha3bIBAIOT HEHTPOM TsKeCTH? Kak BBIYMCISAIOTCS KOOPAUHATHI IIEHTpa
TSHKECTU?
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9. OcHoBHbIE 3aKOHBI JUHAMUKU. [[oHATHE 00 MHEPLMOHHON CHCTEME OTCUETa.
OOpatuTh BHUMaHUE Ha TO, YTO MEPBbII U BTOPOM 3aKOHBI HbrOTOHA cripaBeaJIvBbI
TOJIbKO B MHEPLHAJIBHBIX CUCTEMaxX OTCUETa. YSICHUTH (DU3UUYECKHI CMBICI MOHITHS
«macca». uddepeHunanbHble ypaBHEHUS ABW)KEHUS MaTEpUaIbHOW TOYKH U HX
WHTETPUPOBAHUE JUIS CIIy4acB IEUCTBUS OJTHOW CHUJIBI 3aBUCSIIEN OT BPEMEHU WM OT
CKOPOCTH, WM OT IIOJIO)KCHHMS TOYKM. BiusHue HavdanpHbBIX ycnoBuil. Hayuwures
COCTaBISITh M pemaTh AUQQepeHInanbHble ypaBHEHUS IBUKCHHUS MaTepuaTbHON
TOYKM B JEKAPTOBBIX KOOPAMHATAX W B IPOCKLUUAX HA OCH €CTECTBEHHOIO
TpeXrpaHHUKa. BBIICHUTH pPOJb HAYadbHBIX YCJIOBUA OTHOCUTENBHOE IBUKEHUE
maTepuaabHoi Touku ([1] ctp. 180-201, 223-227, [3] ctp. 210 — 229).

KontposbHble Bonpockl: ChopMynupyiite 3akoH nHepuuu. Jlaiite nmouarue od

WHEPUUAIIBHOW CHUCTEME OTCYETa. J3allUIIWTe OCHOBHOM 3aKOH JUHAMUKHU.
ChopmynupyiiTe  OpUHIUMII ~ HE3aBUCUMOCTH  JIEUCTBUSA  CHJI.  3alMIINUTE
muddepeHnranbable  YpaBHEHHS JBW)KCHHUS MaTEPHAIbHOW TOYKH B JIEKapTOBOM
CUCTEME KOOpJWHAT. 3anuiuute auddepeHiranbible  ypaBHEHUS JIBHKCHUS
MAaTEPUAJIBHOW TOYKM B IMPOEKIHUSIX HA OCH €CTECTBEHHOM CHUCTEMBI KOOpJauWHAT. B
yeM 3aKJIovaeTcs mpsMas W oOpaTHas 3ajJadyd JWHaMHUKH Touku? Yto Takoe
HayaybHble ycnoBusA? KakoBa MX pojb NpU pelIeHHd OOpaTHOW 3aJaud JHHAMUKH
MatepuanbHO TOYKK? CdopMynupyldTe MNPUHIMI OTHOCUTENBLHOCTH [ amues.
KakoB ¢Qusnueckuid cMbICT MOHATUS «Maccay. 3anummure AuddepeHimaibHoe
YpaBHEHHE JIBHXKCHUSI MAaTEPUATIbHOM TOUKHM B JIEKAPTOBBIX KOOpJIUHATAX. 3aUIINTE
nuddepeHnanbHOe YpaBHEHUE JBUKEHUS MaTepUaIbHOW TOUYKM B MPOCKIMSIX Ha
OCH €CTECTBEHHOI'O TPEXTPAHHUKA.

10. KonnuecTBo ABMXKEHUSI MaTepralibHON Touku. UMmynbe cuibl. Teopema 00
W3MEHEHUH KOJIMYECTBA JBWKCHUSA TOYKA. MOMEHT KOJHUYECTBA JABHKCHUSA
MaTepUaIbHOW TOYKA OTHOCHUTENBHO IIEHTpa U OchU. Teopema 00 W3MEHEHUU
MOMEHTa KOJIMUecTBa ABKeHUs Touku. ([1] ctp. 201 — 206, [3] cTp. 214 — 218)

KonTpoabsHble BOOpochl: UTO Ha3bIBAIOT HUMITYJILCOM CHUIbI? UTO Ha3bIBalOT

KOJIMYCCTBOM JBHXKXCHHA TOYKH? I[aﬁTe onpcaACICHUC MOMCHTA KOJHUYCCTBA
JABHKCHU A MaTCpI/IaJIBHOﬁ TOYKH OTHOCHUTCIIBHO HEIIOABHKHOI'O HCHTpA,
OTHOCHUTCJIBHO HGHOHBH)KHOﬁ OCH. 3amnuIImTe TCOpEMY 00 M3MEHEHUU KOJHUYECTBa
ABHMOKCHHSA TOYKH. 3anuImmTe TECOpEMY 00 W3MEHECHHMHM MOMEHTA KOJMYECTBa
JABHXXCHHSA TOYKH.

11 Kunernueckas SHEprus MarepHalbHOM TOoukd. Teopema 00 H3MEHEHHUH
KMUHETUYECKOW PHEPrMM MaTepuaabHOW TOuku. Pabota cuibl. Beuucnenune paboThl
CIJIbI B TpocTedmmx ciaydasx. HeoOXoauMo HayyuThCs OMNpeAensiTh padoTy
IIOCTOSIHHOW CHJIBI, paboTy cuila TSKECTH, padOTy CHJbl YOPYroctd, paldoTy
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MOCTOSTHHOTO M TIEPEMEHHOI'0 MOMEHTA, INMPHJIOKEHHOTO K Tely, BpPAIlaroIIeMycs
BOKPYT HETOJBIKHON OCH, paOOTy CHJIBI TpEeHHs. 3HATh, JJII KaKHX CHCTEM CyMMa
paboT BHYTPEHHUX CHJI PaBHA HYJIIO U YMETh UCITOJIH30BATh ATO MPHU PEIICHUH 3a71a4.
NMeTh oHSATHE O MOIITHOCTH CHIIbI U ee Beiuucienuu. ([1] ctp. 201 — 219, [3] c1p.
229 — 241).

KoHTposbHBIE Bompockl: Kak HalTH KHHETHYCCKYIO DHEPTHIO MaTepUabHOMN

toukn? Kak HaifTu snemeHnTapHyto paboty cuibl? [lpuBenuTe npuMepsl BEIUMCICHUS
paboT: MOCTOSTHHOW 110 MOJYJIIO M HANPaBJICHUIO CUJIbI, CHJIbI TPEHUSl, HOPMaJIbHOMN
pPEaKIUy NOBEPXHOCTH, CUJIbI TSIKECTH, CHIIBI YIIPYTOCTH, Iapbl ciil. Kak n3MeHuTCs
(opMyia 3arucu TEOPEMBI AJI1 HEU3MEHAEMON MEXaHNUECKON CUCTEMBI?

12. Konebanus martepuanbHoil Touku. OOpaTUTh BHUMaHUE Ha YCIIOBUS, MPHU
COOJIIOICHUN KOTOPBIX JIBIDKEHHE TOYKH OyleT MMETh KojeOaTelIbHBINH XapakTep.
CBobOoaHbIE KOJEOaHUs, OCHOBHBIE ITapaMeTpbl KOJIeOaTenbHOIO Mpolecca, Iepruo,
gactoTa, (asza, aMIuTyJa. BiusHHEe COMpPOTHBICHHS Ha CBOOOJHBIC KOJICOAHWS.
BoiHyX/ieHHbIE KoyieOaHus 0e3 ydera cui comporuBiieHusd. Pe3onanc. Yerko
pasnuyaTh YCJIOBHMsS BO3HMKHOBEHMs PE30HAHCAa U B yeM OH mpossisercs ([1] ctp.
232 — 250, [2] cTp. 124 — 144, [3] cTp. 251 - 280).

KonTponbsble Bompockl: Kakoe nBHkEHHE TOUKH Ha3bIBAETCS KOJIEOATETbHBIM?

[Ipy BBIMOJHEHUWM KaKUX YCIOBUA Touka OyAeT coBepuiaTh KoyeOaTeabHOe
neuxenne? Kakue koneGanusi HaspiBatoTcsi cBOOOAHBbIMU? Kakue mnapameTpsl
XapaKTEePHU3YyIOT Mpoliecc CBOOOIHBIX KojebaHuil B nenom? Hapucyiite npumepHbIi
BUJ TMpollecca 3aryxalomux kojebanuii? Kakue mapameTpbl XapakTepU3yIOT
3aryxaHue KojeOanuii? Kak BIMAIOT CHJIBI CONPOTHUBJICHHS HA IapaMeTphbl
kosebaTenbHOro npouecca? Kakue konebaHust Ha3bIBalOTCS BbIHYKICHHBIMU? B uem
3aKJIF0YaEeTCs SIBJICHUE pe3oHaHca? [Ipy Kakux yClIOBUAX HACTYNAET PE30HAHC?

13. Mexanuueckas cucrema. JuddepeHunanbupie ypaBHEHUS JIBUKEHUS
CUCTEeMbl MaTepualbHbIX ToueK. LleHTp Macc. Teopema o ABUXKEHUU IIEHTpa Macc
CUCTEMbl MaTEpUAJbHBIX TOYEK. [Ipum H3ydeHUU H3TOW TEOpEeMbl HENb3sl MYTaTh
(GhOpMYJIMPOBKY 3TOM TEOPEMBI, BHIPAKAIONIYIO €€ (PU3UUYECKUN CMBICT U CIIOBECHYIO
GOpMYITMPOBKY MAaTEMaTUYECKOTO YPaBHEHHWsI, BBIPAKAIOIMIETO JTy TEOpEMY.
du3nYecKuii CMBICII MOMEHTa WHEpIMU. BhIUKCIeHHE MOMEHTOB WHEPLMH TE B
npocTtedmux ciydasx. Pammyc wunepiuu Tena. uddepenuuansnoe ypaBHEHHE
BpalllaTeIbHOIO ABMKEeHHS TBepaoro Tena. ([1] ctp.263 — 277, [3] ctp. 210 — 229).

KonTposbHbIE Bompockl: JlalTe OnpeneeHue CUCTEMbl MaTEPUAIBHBIX TOYEK.

Kakne cuibl Ha3pIBalOTCS BHEIIHUMH, KAKHWE CHJIBI HA3bIBAIOTCS BHYTPEHHHUMU?
KakoBbl cBoOIICTBa BHYTpeHHUX cuA? UTO Ha3bIBAIOT IIEHTPOM MAacC CHUCTEMBbI
MaTepuanbHbIX Touek? ChopmynupyiiTe U 3alUIIMTE TEOPEMY O JIBHXKEHHH IIEHTpa
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MacC CHCTEMBI MaTepUaTbHBIX TOYEK. UTO Ha3bIBAIOT OCEBHIM MOMEHTOM HWHEPIIHH?
[TpuBenute GHOPMyYIBI BBIYMUCICHUS MOMEHTOB WHEPIIMM B IMPOCTEUIINX CITydasx.
Chopmymupyiite Teopemy [torirenca-Illrelinepa. 3anummure auddepeHmaILHoe
ypaBHEHHE BpalllaTeIbHOTO ABMKCHUS Tena. UTO SIBISETCS MEpPOi MHEPTHOCTH Tela
IIPY BpaIaTeILHOM JBIKCHUH Tena? UTo Ha3bIBAETCS PanyCoOM MHEPIIMH Tea.

14. Teopema 00 W3MEHEHHH MOMEHTA KOJHMYECTBA IBIKCHUS MEXaHUYCCKOMN
CUCTEMBI. YCBOWUTH TMIOHSATHE KHHETHYECKOTO MOMEHTA MATEepUaJIbHON TOYKU
OTHOCHTENIFHO IICHTPa W OTHOCHUTEIBHO OCH (10 aHaJOTHH C MOMEHTOM CHJIBI).
Kunetndyeckuii MOMEHT TBEPJIOTO TeJila OTHOCUTEIILHO OCH BpAIlleHUs, KaK YaCTHBIN
CIlydail KHWHETHYECKOIO0 MOMEHTa CHCTEMbl MaTepHalibHBIX To4eK. OOpaTHTh
BHUMaHHEC Ha 3aKOH COXPAaHCHHWS MOMEHTa KOJIMYECTBA JBW)KCHHS CHUCTEMBI.
Kunernueckasi sHeprusi cuctembl. TeopemMa 00 M3MEHEHHH KMHETHYECKOW SHEPTrUu
cucteMbl. KuHeTuyeckas 5SHEprusi TBEPAOrO Tejla MPU PA3TUYHBIX BHJIAX €ro
nBwkeHus. Jlyia pemieHusl 3agad HEOOXOJAWMMO YMETh BBIUHCIATH KHHETHUCCKYIO
DHEPTUIO TBEPAOrO TeJa MPH €ro MOCTYNaTeJIbHOM JIBW)XCHHH, BPAIICHUH BOKPYT
HETOABMKHOM OCH U TPH IIOCKO-TIapajiienbHoM aBmxkeHuu. ([1] ctp. 280-284, 290-
298, 301 — 317; [3] ctp.293-327).

KoHTpoabpHBIE BOMPOCHI: YTO Takoe KUHETHUYECKUH MOMEHT OTHOCHUTEIHLHO

HEIOJBM)XHOTO IIEHTPAa M OTHOCUTENBHO ocu? [laliTe ompeneneHue KMHETHYECKOTO
MOMEHTa MEXAHMYECKOW CHUCTEMBblI OTHOCUTENIBHO TOYKH (OCH)? 3aluIluTe TEOopeMY
00 M3MEHEHUWU KHHETUYECKOTO MOMEHTa MEXaHWYECKOM CHCTEMbl OTHOCHUTEIBHO
touku (ocu). CdopMynupyiiTe 3aKOH COXpAHEHHMsS] KHHETUYECKOIO0 MOMEHTa
MEXaHUYECKOM cHucTeMbl B OOIIEeM M 4YacTHOM ciydasx. Kak Beluucisercs
KMHETUYECKUH MOMEHT TBEPAOrO TEda OTHOCUTENIBHO OCH BpaiieHus? Kak HaiTu
KMHETHYECKYIO SHEPTUI0 MAaTepUajJbHON CUCTEMBbI MaTepuaibHbIX Todek? Hamummre
GbopMyIbl, MO KOTOPHIM MOXXHO BBIYMCIUTh KHHETHYECKYIO HHEPrui0 Teia Npu
MOCTYNATEeIbHOM, BpAIIATEIbHOM M  IJIOCKO-TIApAJIICIIbHOM €ro JABUKCHUHU.
Chopmynupyiite Teopemy 00 H3MEHEHMH KHHETHYECKOW HSHEPTUU MEXaHHUYECKOU
CUCTEMBI B U PepeHInaIbHON U MHTETpaibHOU (popmax.

15. [lpunuun JlamamOepa. YCBOUTH MOHSATHE CHJIBI MHEPIMH MaTepUabHOU
TOYKU U K Y€MY NPUBOASATCSA CUJIbl MHEPUUU MAaTEpPUATIbHBIX TOYEK TBEPIBIX TEN MPHU
pa3IMYHBIX  BUJAX €ro JBWKEHHS  (MOCTynaTeabHOE, BpallaTeibHOE U
miockomapamiensuoe). OOpatuth BHUMaHue Ha (DOPMYIHUPOBKY MPHUHIIUIIA
Janambepa nnsi mexaHuuyeckod cuctembl. OOpaTtuTh 0co00€ BHUMaHUE Ha
onpeJieSieHHe JUHAMHYECKUX PEaKLMi Bpallaromierocs Teepaoro tena. CBA3uW U UX
ypaBHeHus. [IpuHIMN BO3MOXHBIX TepemenieHuil. OOliee ypaBHEHUE IMHAMHKHU.
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OOpaTuTh BHHMaHHE, YTO BO3MOJXKHBIC TICPEMEIICHHs SIBISIOTCS OECKOHEYHO
MaJbIMH U, IOATOMY, COBIIAJIAlOT MO HAIMPABJICHUIO C BO3MOXKHBIMU CKOPOCTSIMH, a
MIPUHITUIT BO3MOKHBIX TEPEMEIIECHUN TMO3BOJIIET PEUIUTh JIOOYIO 3a7ady CTaTHUKH.
OO1iee ypaBHEHHE TUHAMUKH BBITEKAET M3 TOCIEIOBATEIBHOTO MPUMEHEHHS ABYX
NpPUHIMIOB: mnpuHnuna JlamamOepa W TpPHHONIA BO3MOXKHBIX IEPEMEIICHUH.
Heo0xoaumMo ycBOUTH, YTO KaxkI0i 0000IMEHHOW KOOpPAMHATE COOTBETCTBYET CBOS
000OmIEHHAsT cuiIa, a TeX M APYTUX CTOJBKO, CKOJBKO CTENEeHEel CBOOOABI MMEET
cuctemMa. OO00OIIEHHbIE KOOpAWHATHI CUCTEMBI. JuddepeHimanbabie ypaBHEeHUs
JBIDKEHUS MEXAHMYECKOW CHUCTEMBI B OOOOIIEHHBIX KOOPAMHATAX WIIA YPAaBHCHHUS
Jlarpamxa BToporo pona. ([1] ctp. 344 — 87, [2] cTp. 278 — 308, [3] cTp. 335 — 340,
364-405).

KoHTtposibHbIE Bompockl: YeMy paBHa cuila MHEPIUU MartepuaibHou Touku? K

YeMy MOKHO MPHUBECTU CHUJIbI MHEPLMHM TOYEK TBEPAOIO TeJa MPU Pa3TUUYHBIX
Clly4asiX €ro JBW)KECHHMsS: IIPU MOCTYIATEIbHOM JABUKEHUU, IIPU BPALLICHUU TBEPIOIO
Teda BOKPYI HEMOJBUKHOM OCH, MpU IJIOCKO-NApajIeIbHOM [BHKEHUU Tena.
Cdhopmynupyiite npunuun a’'Anambepa Uisl TOYKH, JJII CUCTEMBl MaTe€pHaJIbHBIX
touek. HazoBure Buapl cBszei. Kakume nepemerieHHs] Ha3pIBalOT BO3MOYKHBIMH?
Ha3zoBure otTiMune BO3MOXKHBIX NEPEMENIEHUHA OT IAEHCTBUTENBHBIX. UTO y HUX
obmero? ChopMyaupylTe TPUHITAIT BO3MOXKHBIX MEPEMEIICHUHN ISl MEXaHUISCKOM
CUCTEMBl C HEUJCAIbHBIMH CBs3sIMU. Kakue CBSI3M Ha3bIBAlOT UACATbHBIMU?
[IpuBenuTe mnpuMepbl. 3anMIIATE OPUHIMI BO3MOXHBIX IEPEMEIICHUI B
aHanutuueckou (opme. 3anummre obuiee ypaBHeHue nuHamuku. Chopmynupyirte
o01iee ypaBHEHHE AUHAMUKH JUIsI MEXaHUUECKOM CHCTEMBI C MJCAIbHBIMU CBSI3SMHU.
Yro HazpiBaloT 0000LIEHHBIMU KoopauHatamu? (O0001eHHo#l ckopocThio? Kak
BBIYHCIIUTh 0000meHHy0 city? Kakyro pa3MepHOCTh MOXKET UMETh 000OIeHHas
KOOpJIMHATa U COOTBETCTBYIOIIAA el 0000IIeHHas cuia?

16. Tlpuamun TamunsToHa-OcTporpanckoro. Ilonsrtue 00 ycToM4YMBOCTH
paBHOBecusl. Maiible CBOOOHBIE KOJIEOAHUS MEXaHUUYECKOW CUCTEMBI ¢ ABYyMS (WM
N) cTemeHsMH CBOOOJBI M WX CBOMCTBA, COOCTBEHHBIC YACTOTHI M KOA(D(DUIIMEHTHI
dbopmel. YcBouth TeopeMy Jlarpanxa — Hupuxiie. O6patuTh BHUMaHUE Ha CBOWCTBA
MaJbIX KOJIeOaHWN CUCTEMBbI. YMETh 3amuchiBaTh AudepeHnnansubie ypaBHEHUS
MaJbIX KOJIEOAHUN CHUCTEMBI C OJTHOW M JBYMsI CTETICHSAMU CBOOOJBI M UX PEIICHHUS.
([1] cTp. 387-396, [3] cTp. 426-462).

KontposbHbie Bompockl: Kakoe mookeHHWE Ha3bIBAETCS YCTOWYUBBHIM?

Chopmymupyiite teopemy Jlarpamxka — upuxne. Uto HaszpiBaeTcss 000OIICHHBIM
kod(pdunrenTom xectkoctu? 3anuimmure auddepeHnaibHOe YpaBHEHUE MaJIbIX
KOJeOaHW CHUCTEMBI C OJIHOM CTENMEHbIO CBOOOJBI. 3alUIIUTE PEIICHUE
BBIIICYKA3aHHOTO YpPaBHEHUS, KaK OMNPEACNSAIOTCA TEepuoa M YacToTa JTHX
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KoJiebanuit? 3anumurte auddepeHInanbHoe YpaBHEHUE MaJIbIX KOJIEOAHUM CUCTEMBI
C IBYMSI CTETICHSIMU CBOOOJIBI U €r0 PEIICHHE.
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