








1 OBBEKT, HEJIb U 3AJAYU OCBOEHUA JNCIUITJINHBI

TeopeTnueckass MEXaHHWKa 3aHMMAETCSl OOIKMMHU 3aKOHOMEPHOCTAMM MEXaHHUYe-
CKHUX JBMKCHMM MaTepUalbHBIX TEJI M MEXAHWYECKUX (CHIJIOBBIX) B3aMMOJCHCTBHIA
MEXy HMMH, a TAKKE B3aUMOJCHCTBUEM Tell C (PU3NYECKUMU (TATOTEHHUE, DIEKTPO-
MarHUTHBIMH ) TTOJISIMU.

B MexaHuKke HCTIONB3YIOTCS CIEIYIOIINE MOJIEIN MaTepHabHBIX Tel: 1) maTepu-
allbHasi TOYKAa W JHMCKPETHAas COBOKYIHOCTh (CHCTEMAa) MaTepuajbHBIX TOYEK; 2)
CIUIOIIHAS CpeJla, B YACTHOCTH aOCOJIIOTHO TBEpAOEe U JIedhopMHUpyeMOe TBEPIOE TElo,
TEKy4ue TBepAble, aMOp(HbIE, CHITyUYHUE, )KUIKUE U ra3000pa3HbIe Tea.

B npenmer cBoero usyueHusi, HapsAy C TOJBKO UTO MEPEUMCICHHBIMHU «TeJIaMu»
U UX JIBKEHUSIMHU, MEXaHHKa HE pacCMaTpUBAET MEXaHUYECKOE ABMKEHHUE TMOCIIEIHUX
OTOPBaHHO OT OOIIMX JBWKEHUI MaTepuu: TEIUIOBBIX, aKyCTUYECKUX, ONTHYECKUX,
AIIEKTPUYECKUX, MArHUTHBIX, PaJUAIIMOHHBIX U APYTUX (PU3NUECKUX SBICHUIM.

Ilenb TUCIMIUIMHBL — (POPMUPOBAHUE Y CTYJEHTOB TEOPETUYECKUX 3HAHUN 00-
IIMX 3aKOHOB M IPUHILIUIIOB MEXAHUKH, a TAK)KE MPUOOPETEHNE IPAKTUUECKUX HABBIKOB
(pU3UKO-MAaTEMATUUECKOTO MOJICIMPOBAHUS PABHOBECUS U MEXAHMYECKOTO JBMXKEHUS
MaTepUaIbHBIX TOYEK U MEXaHUYECKUX CHUCTEM.

3a/1auy IMCHUIUIMHBL — 00ECTIEYUTh IIOJYyYEHUE CTYIEHTAMH TIOCTATOYHOMN Teope-
TUYECKOW M IMPAKTUYECKON MOATOTOBKH MO0 M3YYEHHIO (DU3MKO-MEXAaHUUECKUX SIBICHUMN
U TPOIIECCOB, KOTOPasi MO3BOJIUT pellaTh KOHKPETHBIE €CTECTBEHHO-HAYUHbIE U TEXHU-
YECKUE 3a7a4u.

B pe3ynbTaTe 0CBOEHUS AUCHUIUIMHBI CTYACHT JOJIKEH

3HaTh: OCHOBHBIC MOHSTHS, 3aKOHBI U MPUHLHUIBI MEXaHUKH, a TAK)KE BBITEKAIOUINE U3
HUX METOJIbI UCCIIEIOBAHM 3a/1ad O B3aUMOJICHCTBUHU, PABHOBECHH U JIBIXKEHUU MEXa-
HUYECKHX CHUCTEM.
YMETb: OOBACHUTH U aHAIM3UPOBATH OKPYXKAIOIINE HAC MEXaHUUECKUE SIBJICHUS U IMPO-
LECCBHI, IPUMEHSTH MOJyUYEHHbIE 3HAHUS JUIsl PELLICHUS] €CTECTBEHHO-HAYUHbIX U TEXHU-
YEeCKUX 3aJa4 MEXaHUKH; CTPOUTb MATEMaTHYECKHE MOJENIN (PU3MKO-MEXaHHMUECKUX
SIBJIECHUN W IIPOLIECCOB, BBIOMPATh PAllMOHAIBHBIE METOJbl PEIICHUS ATHX MOJEIEH U
aHAJIN3UPOBATh ITOTYYECHHBIE PE3YJIbTATHI.

[Tepeuncnennble pe3yabTaThl OOYUYEHHUS SIBISAIOTCS OCHOBOM 17151 (hOpMHpOBaHMUS

CJIETYIOIINX KOMIETCHIINN:

CTIIOCOOHOCTH K a0CTPaKTHOMY MBIIIICHHIO, aHau3y, cuHTe3y (OK-1);

BJIaJICHNE HABBIKAMH OPTaHM3alMU Hay4IHO-UcCienoBaTenbekux padbot (I1K-18).

2 MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuunirHa OTHOCUTCS K 6a30BOM YacTH NMpo¢eCCHOHANIBHOIO IUKIA Y4EOHOTr0
TIJIaHA.

bazupyercs Ha 3HaHUSX, KOTOPbIE CTYIEHT MPUOOpPEN MPU OCBOCHUU MpeIIIe-
CTBYIOILIUX JUCHHILINH:
«Dusukay, «Briciiag maremarukay, «Mudopmatuka» u «HauepraTenbHas reoMeTpusi U
UHXEHEepHas rpadukay, COOTBETCTBYIONIMX IUJIAHY MOJATOTOBKH CHEIUATUCTOB MO CIie-




nuansHoctu 21.05.04. «I"opHoe aeno».

3HaHUs, YMEHHS U HAaBBIKH, OJIYYEHHBIE TIPU U3YYCHUU JUCHUIUIMHBI «TEOPETH-
yecKasi MeXaHHUKay, HE0OXO UMbl O0YyJarOIIUMCS JJIs1 OCBOCHUSI KOMIETEHIIUM, (popMu-
PYEMBIX TaKUMH JUCHUTIMHAMHU KakK: «[IpuknanHas mexanuka. ConpoTUBICHUE MaTe-
pHajoBy, «[ MapoMexaHuKa» U APYTUX, IPU IPOX0KIECHUH IOCY1apCTBEHHON HTOrOBOM

aTTCCTAallNu.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIVINHBI

3.1 Pacnpene.ﬂeHne y‘l@ﬁHLlX yacoB 110 TeMaM JUCHUILIMHBI U BUJ1aM 3aHA-

(v}

THHU
HaumenoBanue TeMm KonnuecTBO yacos
(coneprkaTebHBIX MOTYJIEH) (ouHast —3aouHasi ¢dopma)
B Tom uncie
Bceero |Jlekuuu| Ilpakt. | JlaGop. CP
(CemuH.)

Kunemaruka
Tema 1.BBesienue B TEOPETHIECKYIO 6/8 2/1 1 - 37
MexaHuKy. KuHeMaTuka TOuKH.
Tewma 2. [locTynarenbHoe U Bpala-
TEJIbHOE ABUKEHHE TBEPJIOTO TeNa. 117 2 1 alt
Tewma 3. Cli0KHOE IBUKEHHE TOUKU 8/7 2 2 - 47
Tema 4. [1nocko-napanneabHOe JBH-
»KEHHE TBEPAOro Tela. /8 2 11 ) alt
Tema 5. Metoauka penieHust 3a1a4 mo 4/4 2 ) ) 2/4
KHHEMAaTHKe
Craruka
Tema 6. OCHOBHbBIE IOHSTUSA U OIpPE-
neneHus ctaTuku. Cxopsiascs cu- 6/5 2/1 1 ) 3/4
CTeMa CHJI
Tema 7. MomenT cuisl. [lapa cu.
CBoiicTBa maphl cuil. Y CJIOBHS paBHO- 6/4 2 1/1 - 3/3
BECHUsI CUCTEMBI CHII
Tema 8. Cucrtema cui, NpOU3BOJIBLHO
PacroI0KEHHBIX Ha MIIOCKOCTH 117 2 1 ) alt
Tema 9. [IpousBoisibHas IpOCTpaH-
CTBEHHAsl CCTEeMa CHJI ol 2 3 alt
Tema 10. MeTonuka peleHus 3aa4 4/3 2 ) ) 2/3
10 CTaTUKE
Jlunamuka
Tema 11. OcHOBHBIE NOHATHUS AUHA- 8/10 2/2 2 ) 4/8
MHUKH. JInHaMUKa TOYKHU. 3a7a4d JIH-
HAMUKH.
Tema 12. CucteMa MaTepHuaibHbIX TO- 5/6 2 ) ) 3/6
yek LlenTp macc cucrempl
Tema 13. Iuddepenunanbaoe ypas-
HEHUE BPAIATEILHOTO JIBIKEHUS /8 2 2 3/8




TBEPAOTO Tella

Tema 14. Kunernueckast 3Heprust Ma-

TepHAIbHON TOYKH M MEXaHUYECKOM 6/9 2 1/1 3/8
CHCTEMBI

Tema 15. PaGoTa 1 MOIITHOCTb CHITBI.

TeopeMbl 06 H3MEHEHHN KMHETHYe- 7/9 2 1/1 4/8
CKOU YHEPTUH

Tema 16. [Tpunnun Jamambepa ais

MaTepuaIbHON TOYKU U MEXaHHYE- 5/8 2 - 4/8
CKOM CHUCTEMBI

Tema 17. IIpyHIMI BOBMOXKHBIX I1€-

pemenienuii. O0iee ypaBHEHHE - 6/7 2 - 417
HAMHKHU

Hnousuoyanvroe 3a0anue 0/9 - - 0/9
Ilooecomoska k sk3ameny 36/18

Hroro no BuaaM 3aHATHHI 144/144 34/4 | 17/4 57/118

Koumpono

Hroro:

(I)opanOBaHne KOMIIETEeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUILINHDI

KoMnerennun TeMbl IMCHUILUINHBI, HAlleJIEHHbIE HA BBIPA0OOTKY
KOMIIeTeHIINH
OK-1 Tewmsr 1,2,3,4,6,7,8,9,16,17
[1K-18 Temer 4,7,8,9,13,14,15
3.2 Jlekuuu

Tewma 1. BBegenue B TeopeTndyeckyro MexaHuky. KunemaTtuka TOUKH.

Conepkannie TeMbl 1: Berymienne B kuHeMaTuky. OCHOBHBIE ITOHSTHS U OIIpe-
nenenns. KnnemaTrka TOUKM B HEIIOABIIKHOU cucTeMe KoopauHat. CrocoObl 3a1aHus
IBHKEHUS TOUKH: BEKTOPHBIHM, KOOPAWHATHEIHN, ecTeCTBEHHBINA. CKOPOCTh U YCKOPEHHE
TOYKH TIPU Pa3HbIX CIIOCO0aX 3aaHus ABHIKCHHS.

Jluteparypa k Teme 1: [1, 4, 5, 6]

Tewma 2. [TocTynaresnbHOE U BpalllaTeIbHOE IBHKEHUE TBEPIOTO TENA.

Coneprxanue TeMbl 2: [locTynarenpsHoe IBHKEHUE TBEPIOTO Tena. Teopema o
CKOPOCTSIX U YCKOPEHUSIX TOUEK MOCTYNaTENbHO JBUKYILErOCs TBEPAOro Tena. Bpaiue-
HUE TBEPJAOIO Tea BOKPYT HENOABMXXHON O0CU. CKOPOCTh U YCKOPEHUE TOYKU TBEPAOTO
TeJa, BPallalolerocss BOKPYI HEMOABM)KHOM Ocu. BEKTop yrioBoi CKOPOCTH U BEKTOP

YIJI0OBOTO YCKOPEHHUS TeNa.

Jlutepatypa k Teme 2: [1, 4,5, 6]

Tema 3. CinoXHOE JIBUKEHUE TOUKU.




Conepxxanue tembl 3. [lepeHOCHOE, OTHOCHUTEIHLHOE W a0COJFOTHOE JIBMKCHHE
Touku. Teopema o cinoxennn ckopocreil. Teopema Koprosrca o cliokeHun yCKOpEeHHi;
ompezesieHue KOPHOJINCOBa YCKOpeHus;, paBmio JKykoBckoro. Ciydail mocTymnareins-
HOTO MEPEHOCHOTO JIBH)KEHUSI.

Jlutepatypa k Teme 3: [1, 4, 5, 6]

Tewma 4. IInocko-napaiiebHOE ABUKEHUE TBEPAOTO TEa.

Conepxxanue TeMbl 4. YpaBHEHMsI JIBHKEHUS IUIOCKOM ¢urypsl. PasznoskeHue
JBUKEHMSI IIJIOCKOM (UIypbl Ha NOCTYNATEIbHOE ABM)KEHHUE BMECTE C MOJIKOCOM U Bpa-
HIaTeIbHOE JBKEHUE BOKPYT mojtoca. Omnpenenenrue CKOpoCTH JTI000 TOUKH Tea Kak
reOMETPUUECKON CYyMMBI CKOPOCTH TOJIOCa M CKOPOCTH 3TOM TOUKH MpHU BpalleHuu (hu-
Typbl BOKPYT Iojroca. Teopema 0 MpOEKIHSIX CKOPOCTEN ABYX TOYEK Tesla. MIrHOBEH-
HbI LeHTp ckopocter (MLIC); onpeznenenne ¢ ero MOMOIIbI CKOPOCTEH TOYEK ILIOC-
Kol purypsl. OnpezeneHne yCKOpeHus 1000 TOUKU MIIOCKON (UTYpBI KaK T€OMETpH-
YECKOM CyMMBbI YCKOPEHHsI TOJII0CAa U YCKOPEHHUSI 3TOW TOUKH IPU BPaLICHUH (UTYPbI
BOKPYT IOJIFOCA.

Jlutepatypa k Teme 4: [1, 4, 5, 6]

Tema 5. Meroauka pemeHns 3a1a4 o KHHEMaTHUKE.

Conepxanue TeMbl 5: Tlociie mocTpoeHus uepTexa K 3ajade Mo KHHEMaTUKE Bbl-
OMparoTCsl OCH KOOPJIMHAT C HAayajoM B HEIOJBM)XHOM ompeneneHHon Touke. M300pa-
JKAeTCsl TOUKA HA YEPTEXKE B TEKYIIEM IOJIOKEHUHU, YKA3bIBAIOT €€ KOOPAUHATHI BO Bpe-
MEHH. Y CTaHABIIUBACTCS CBA3b MEXKAY KOOPJAMHATAMH U 3JIEMEHTAMU YEPTEXkKA, BHIUKC-
JISIFOTCSI KHHEMATUYECKUE XaPAKTEPUCTUKH IBUKYILIEUCS TOUKH.

3ajaun Ha MJIOCKO-TIAPAJUIEIbHOE TBHKEHHUE TEJA PEIIA0TCs, B OCHOBHOM, C HC-
N0JIb30BaHUEM MrHOBEHHOro ueHtpa ckopocreid (MLC). [lnan pemenust 3Tux 3amad
W (14%0)1117178

1. Crpoutcs KMHEMaTUYEeCKasi CXeMa MeXaHu3Ma JJisl 3aJIaHHOTO TOJIOXKe-
HUSI BEYIIETO 3BEHA.

2. MexanusMm pa30uBaeTcs Ha 3BEHbS, KOTOPbIE HYMEPYIOTCS, HaUMHAs C
BEJIYILIETO 3BEHA.

3. Haxomutcs MIIC kaxoro 3BeHa.
4, OTMeyaroTcsa o0IIHe TOYKH CMEXHBIX 3BEHBEB U UL KaXKIO0M M3 HUX 3a-
MACHIBAIOTCS] PAaBEHCTBA TUMA  (T]Ie - HOMepa COCEHUX 3BCHBCB, -

paccrosiaue 10 MIIC).
5. W3 paBeHCTB HAXOAATCSI HEU3BECTHBIC.

[;mockoe IBUKEHHE TEJIa — 3TO CIIOKHOE ABUKEHUE, KOTOPOE MBICIICHHO 3aMEHSI-
ercs BpamenueM Bokpyr MIIC. Onpenenenne MIIC — oaHa U3 OCHOBHBIX YacTeil pe-
menns 3agaun. Eciu MIIC 3BeHa HaiifeH, TO IS J000M TOYKH 3TOr0 3BEHA €€ CKO-
POCTh Cpa3y MOKHO OTIPEIETUTh 10 HANpaBICHUIO. JIJIst 3TOro HyKHO BBHIOpAHHYIO TOY-
Ky 3BeHa coequHuTh ¢ MIIC npsiMoii 1 NepHeHIUKYJIIPHO MOCIEAHEN HAIIPABUTh BEK-



TOP CKOPOCTH TOYKH B CTOPOHY, COOTBETCTBYIOIIYIO HAMNPABJICHUIO BpalCHUS 3BEHA
Bokpyr MIIC.

Jlutepatypa k Teme 5: [1, 4, 5, 6]

Tema 6. OcHOBHBIC IMOHATHS U OMPEACIICHHUS CTaTUKU. CXoAsmIascs cucTeMa CuJl.

Conepxanue Tembl 6: [IpenmeT cratuku. AGCOIIOTHO TBEPIOE TEIO, CHUJIA, SKBHU-
BAJICHTHBIC U YPABHOBEIICHHBIE CUCTEMBI CHUJI, PABHOAEHCTBYIOIIASl. AKCUOMBI CTATHUKHU.
CBs3u U peakuuu cBsi3eil. OCHOBHBIE BUJIbI CBS3EH U UX peakuuu. CXOISAIIUECS CHUIIBI.
PaBHOAEHCTBYIOIIAS CXOASAIIMXCSA CHJI. ['€OMETpUYECKOE M AHAIUTUYECKOE YCIOBHUE
paBHOBECHS CXOIAIINXCS CUJl. PaBHOBeCHE TpEX HenmapayIeIbHbIX CHUJL.

Jluteparypa k Teme 6: [1, 4, 5, 6]

Tema /. MomeHnt cuibl. Ilapa cun. CBoiicTBa mapbl CHII. Y CIOBUS PaBHOBECHUS
CUCTEMBI CHIL

ConeprxaHue Tembl /: MOMEHT CUJIbI OTHOCUTENBHO LEHTPA (TOYKH) KAK BEKTOP.
[Tapa cun. MoMeHT mapbl Kak BEKTOp. DKBUBAJIEHTHOCTh mnap. CIlioKeHHE Map CHIL
YcnoBust paBHOBeCHsI CUCTEMBI nap. TeopeMa O MPUBEAEHUN MPOU3BOJIBHOW CHCTEMBI
CUJI K JAHHOMY LEHTpY. [ JIaBHBII BEKTOP M IJIaBHBIH MOMEHT cuctemsl cui. Ciydau,
KOT/la TJIABHBIA BEKTOP WJIA TJIABHBIM MOMEHT paBHbI HyJI10. Teopema BapuHboHa O
MOMEHTE PaBHOICUCTBYIOIIEH.

Jlutrepatypa k Teme 7: [1, 4, 5, 6]

Tema 8. Cuctema cui, IpOU3BOJIBHO PACIOI0KEHHBIX Ha MNIOCKOCTH

Conepxxanue TeMbl 8: AnreOpandeckoe 3HaU€HHE MOMEHTA CHUJibl. Brruucienue
[JIABHOTO BEKTOpAa M TJIABHOTO MOMEHTA IJIOCKOM cucteMbl cuil. Ciiydan NpUBEACHUS
IUIOCKOM CHCTEMBI CHJI K OJIHOM Iape M K PaBHOACUCTBYIOIIECH. AHAIUTUYECKHUE YCIIO-
BUsI PABHOBECHS NPOU3BOJIBHOM IIIOCKOM CHCTEMBI CWI. Pa3iauyHbple BUIBI YCIOBHMU
paBHOBecrsA. CTaTUYECKH ONPENEIMMbIE U CTATUYECKH HEONPEAEIMMbIE CUCTEMBI. PaB-
HOBECHUE ITPU HAIMYWU CHUJI TpeHUsI. TpeHre CKOJIbKEHUS NP MOKOE (CLEIUIEHHUE) U MTPU
newkennn. Koaddumment tperus, yron tpenus. O0nacTs paBHOBecus. TpeHue kade-
HUsA, KOO DUIIMEHT TPEHUSs KaueHHUs.

Jlutepatypa k Teme 8: [1, 4, 5, 6]

Tewma 9. [Ipou3zBoibHast IPOCTPAHCTBEHHAS CUCTEMA CHUJL.

Conepkanue TeMbl 9. MOMEHT CUJIbI OTHOCUTENIBHO OCH. 3aBUCUMOCTbH MEXK]Y
MOMEHTAMU CUJIbI OTHOCUTEIBHO OCHU U OTHOCHUTENIBHO LIEHTPA, HAXOIAIIETOCs Ha 3TOU
ocu. AHanmuTudeckue (OopMysbl JJIE MOMEHTOB CHJIbI OTHOCHTEIIBHO KOOPIMHATHBIX
oceil. ['1aBHBIM BEKTOP M IJIaBHBIII MOMEHT IPOM3BOJIBHON CUCTEMBI CHJI. AHAIMTHYE-
CKHE YCIIOBUSI PAaBHOBECHSI MTPOU3BOJBHON MTPOCTPAHCTBEHHOM CHCTEMBI CUJ. YacTHbIE
CJIy4au NPUBEIECHUS IPOU3BOJIIBHON CUCTEMBI CHUIL.

Jluteparypa k Teme 9: [1, 4, 5, 6]

Tema 10. MeTtoauka peuieHus 3afa4 Mo CTaTHKE.
Conepxanne Tembl 10: K kaxxnoii 3a7aue mo craTuke HEOOXOAUM YepTEXK, KOTO-
pBIi TOJIKEH OBITh JOCTATOYHO KPYIMHBIM, aKKypaTHBIM, COOJIIO/IEHBI pa3Mephbl U yTJIbl,




YKa3aHHBIC B YCJIOBHUH 3a/Ia4H. Pemenue 3aJ1a491 HYXHO BBITIOJHATH CIICAYIOIIHUM 06pa—
30M:

1. Boigenuts Teno, paBHOBECHE KOTOPOro HEOOXOAMMO paccMaTpHUBaTh B
JTaHHOM 3aJ1aye.

2. K BbIIeIEHHOMY Tely PUJIOKUTH BCE CHIIBL: aKTUBHBIE ( 3aJaHHBIC) U
pEaKIu CBSI3EM.

3. BBITIOTHUTE YCIIOBUS PaBHOBECHS BBIJCICHHOIO Teja, T.e. COCTaBUTH

ypaBHEHHS PAaBHOBECHS TElla, COOOPa3ysACh C KATETOPUEH CHJI, MPHIIO-
’KEHHBIX K Tely (CHcTeMa CXOAIIMXCS CHJI, CHCTeMa MapajiebHBIX
CHJL, IPOM3BOJIbHAS CHCTEMA CHII).

4, Permth nosy4eHHbIe ypaBHEHHS U ONIPEICINTh HEU3BECTHBIE.

[Tpu paccCMOTpPEHHH CHUCTEMBI TEII, CHIbI B MECTaX COCIUHCHHS TEJI HEOOXOIUMO
IPHUKJIaI6IBaTh K 0OOUM TejlaM, B PE3yJIbTaTe Yero OHU B YPaBHCHHSIX PaBHOBECHS B3a-
UMHO YHHYTOXaroTCsA. [Ipu 3TOM, MpHKIaAbIBas CHIbI B TOYKE, TIAC TEJIO B3aUMOCH-
CTBYET C APYTHM TEJIOM, HYKHO IIOMHHUTb, YTO €CJIM Ha IIEPBOM TEJI€ CHJIBI MOTYT OBITH
yKa3aHbl B IPOM3BOJILHOM HAIIPABICHHH, TO Ha BTOPOM TeJIe OHH JOKHBI OBITH IIPUHS-
ThI TAKAMH K€ M0 BEIUYHMHE, HO IMPOTHBOIOJIOXKHBIMHU TI0 HampasjeHuto. Bee 310 -
JFOCTPUPYETCS Ha KOHKPETHBIX IIPUMEPaXx.

Jluteparypa k Teme 10: [1, 4, 5, 6]

Tema 11. OcHOBHBIE NOHATHS JUHAMMKU. J[MHAMUKa TOUKH. 3a/1a4ll TUHAMUKU.

Conepxanue teMbl 11: IIpenmer nuHamuku. OCHOBHBIE MOHATUSA U ONpEJEe-
HUs: Macca, MaTepualbHas TOYKa, CWJIA, IOCTOSIHHBIE U NEpEMEHHbIE CHIIbl. MHepiu-
aJlbHAsl CUCTEMa OTCYETA. 3aKOHBI KIACCHYECKOM MEXAHWKW WJIM 3aKOHBI ['amunies —
Herorona. Jluddepennmanbupie ypaBHEHUS JBUKCHHUS] MaTepUAIbHON TOYKU B JIeKap-
TOBBIX IPSMOYTOJIBHBIX KOOPJAMHATAX U B IIPOCKLMAX HA OCH €CTECTBEHHOI'O TPEXIPaH-
HUKa. /IBe OCHOBHBIE 33/1a4l JUHAMUKHU MaTepUaAIbHOW TOUYKU. PelieHne nepBon U BTO-
pOM 3a/1a4 JUHAMUKH.

Jlutepatypa k Teme 11: [1, 4, 5, 6]

Tema 12. Cucrema matepuanbHbIX Touek. LIeHTp Macc cucTeMsl.

Conepxxanue Tembl 12: Mexanudeckas cuctema. Macca cucremsl. Llentp macc
CUCTEMBI U ero koopauHatel. Kiaccudukanus cui, IedCTBYIOIMX HA MEXaHUYECKYHO
CHUCTEMY: CUJIbl BHEIIIHUE U BHYTPEHHUE, 3a/laBaeMble (AKTUBHBIC) CUJIbI U PEAKI[UU CBSI-
3ei. CBOMCTBO BHYTPEHHUX CHJI. MOMEHTHI MHEPIIMM MEXAHUYECKON CUCTEMBI U TBEP-
JIOTO Tejla OTHOCUTENbHO ocu. [luddepeHnnanpuble ypaBHEHHs ABHXKCHUS MEXaHUYe-
CKOH cucteMbl. Teopema O ABMKEHUH LIEHTPA MAacC CUCTEMBI. 3aKOH COXPAHEHUs JBU-
YKEHHUsI LICHTpa Macc.

Jluteparypa k Teme 12: [1, 4,5, 6]

Tema 13. IuddepenunanbHoe ypaBHEHHE BpaIlaTeIbHOTO JIBUKEHHUS TBEPAOTO
Tea.

Conepxkanue Tembl 13: KonndyecTBO nBMKEHUS MaTepUATbHOW TOYKH M MEXaHU-
YeCKOU cucTeMbl. TeopeMbl 00 M3MEHEHNUU KOJMYECTBa JBUKEHUS MATEPUAIbHON TOY-
KM U MEXAHWYECKOW CHUCTEMBI. 3aKOH COXPAaHCHMS KOJUYECTBA JABUKCHUS CHUCTEMBI.
MOMEHT KOJIMYeCTBA ABUKECHUSA MATEPUAIIBHOM TOYKU OTHOCUTEIIBHO LIEHTpA. [ TaBHBIN




MOMEHT KOJIMYECTBA JBMIKCHHMSI MEXaHHYECKOH CHCTEMbl OTHOCHTENIBHO IieHTpa. Teo-
pemMa 00 U3MEHEHUH KMHETHYECKOTO MOMCHTA CUCTEMbI. 3aKOH COXPAHCHHS KHHETHYEC-
ckoro MomenTa. JluddepeHinaabHoe ypaBHEHHE ABMKCHUS TBEPIOTO Tela BOKPYT He-
MOJABUKHOM OCH.

Jlutepatypa k Teme 13: [1, 4, 5, 6]

Tema 14. Kunetnueckasi SHEprus MaTepUaibHONW TOYKH U MEXAHUYECKOM CHCTe-
Mbl. Teopembl 00 X U3MEHEHUHU.

Conepxanue tembl 14: KnHetudeckass sHEprusi MarepuainbHol Touku. Kuneru-
YyecKas dHEPrus MEXaHMYECKOM CHCTEMBI. BpIUnCIIeHHE KMHETHYECKOW JHEPruu TBEP-
JIOTO TeJIa IIPU PA3JIUYHBIX CIIy4asiX €ro JBHKCHUS.

Jluteparypa k Teme 14: [1, 4,5, 6]

Tema 15. PaGota u mouHOCTh cujbl. Teopembl 00 M3MEHEHUH KHHETHUYECKON
SHEPTHUH.

Conepxxanne Tembl 15: DneMmeHnTapHas paboTa Cuibl; €€ aHAIUTUYECKOE BbIpa-
xeHue. PaboTa cuibl HA KOHEUHOM IepeMelieHuu. Pabora cuiiel TSHKECTH, CUJIBL YIIPY-
rOCTH, CHJIbI TpeHUsA. MOIIHOCTb. Pab0oTa M MOIIHOCTB CHUJI, IPUIIOKEHHBIX K TBEPAOMY
TeJy, BpalaromeMycsi BOKPYT HEITOABUKHOU OCH.

Teopema 00 U3MEHEHUM KMHETUYECKOW SHEPTUH MAaTepUaAIbHON TOUKH B 1udde-
PEHIMAIBHON M KOHEUHOU (popMax. PaBeHCTBO HyIt0 CyMMbI pabOT BHYTPEHHHUX CHII,
JNIEUCTBYIOIIMX B TBEPAOM TEJIC UM B HEU3MEHSIEMON MEXaHUUYECKOU cucTeMe. Teopema
00 M3MEHEHUHN KMHETHYECKOW SHEPTUM MEXaHUYECKON cUCTeMbl B MU epeHITnaTbHON
U KOHEYHOU (opMax. 3aKOH COXPaHEHUS MEXaHHYECKOW PHEPrMH CUCTEMBI NpHU JEeH-
CTBUHU Ha HEE NOTEHIIMAIBHBIX CHIL

Jlutepatypa k Teme 15: [1, 4, 5, 6]

Tema 16. IIpunnun Jlanambepa A MaTepuanbHOM TOUYKH M MEXaHUYECKOM CH-
CTEMBI.

Conepxxanue tembl 16: Ilpunnun JlanamOepa nns maTepuaibHOW TOUYKH; CHJIA
uHepuuu. [punun JanamOepa 11 MEXaHMYECKOM CUCTEMBI. | JTaBHBIM BEKTOp U TJIaB-
HbIl MOMEHT CUJI nHepUuHU. [IpuBeneHne cun nHepuuu TBEPAOTO Teia K neHTpy. Onpe-
JieJieHre ¢ MOMOIIbI0 NpuHiuna JanamOepa TMHAMUYECKUX peakuuid IpU HECBOOOI-
HOM JBHKEHUHM TOYKH U MEXaHUYECKOU CUCTEMBI.

Jlutepatypa k Teme 16: [1, 4, 5, 6]

Tema 17. IlpunHIun Bo3MOKHBIX NepeMerieHuii. O01iee ypaBHEHHE JUHAMUKHU.

Conepxxanne tembl 17: CBsizu u ux ypaBHeHus. Knaccuduxamus csszeit; rono-
HOMHBIE U HETOJIOHOMHBIE, CTAlMOHAPHBIE U HECTALIMOHAPHBIC, YACPKUBAIOLIUE U HE-
YAECPKUBAIOIIME CBA3U. BO3MOKHBIE WM BUpPTyaJbHbIE IepeMeleHus. Yucno cremne-
Hel cBOOONBI cucTembl. WmeanbHbie CBsi3W. [IpUHIUAN BO3MOMKHBIX IEPEMEIICHUN.
[IpuMeHneHne MpUHIKUIIA BO3MOXKHBIX IEPEMEILICHUN K ONPENEICHUIO PEAKLUN CBA3EH U
K npocteimum MamuHaMm. [lpunnun [lanam6epa-Jlarpanxka, oOiiee ypaBHeHUE TUHA-
MUKH.

Jlutepatypa k Teme 17: [1, 4, 5, 6]




3.3. IIpakTnyeckue (ceMUHAPCKUE) 3aHATHS

Ne Tema 3ansaTHSA O0bnewm, JIuteparypa
/T yac.(o4H
as1/3a04H
as)
Kunematuka
1 Kunemarnka TOYKH. 1 [2, 3]
5 [ToctynarenbHOE ¥ BpallaTeabHOE IBUKEHNUE TBEPAOTO 1 2, 3]
Tena
3 CII0)KHOE JIBH)KCHHE TOYKH 2 [2, 3]
4 [Trocko-napanienbHOe ABMKEHHE TBEPIOTO TEIa 1/1 [2, 3]
Craruka
1 CucreMa CXOISIIUXCS CUIT 1 [2, 3]
2 PaBHOBecHE MPOU3BOIBHON CHCTEMBI CHJT Ha TNIOCKOCTH 1 [2, 3]
3 PaBHOBecHe Npu HATTMYUU CUJT TPEHUS 1 [2, 3]
4 PaBHOBecHe MPOU3BOJIBHON MPOCTPAHCTBEHHOW CHCTEMBI 11 2, 3]
CHII
JlnHamuka
1 JIBe OCHOBHBIC 33a/]a4¥ TUHAMUKN MaTepUaIbHOW TOUKH 2/1 [2, 3]
5 HuddepennmanbHoe ypaBHEHUE BPAIIATEIbHOTO JTBUKE- 5 2, 3]
HUS TBEPJIOTO TEJIa BOKPYT HETOABMKHON OCH ’
3 N3MeHeHne KUHETUYECKON YHEPTUN MaTEPUATIbHOU TOUYKHU 3 2, 3]
U CHCTEMBI
4 [TpuHIMT BO3MOXHBIX iepemerieHnid. Ob1iee ypaBHEHHE 1 2, 3]
JIMHAMHKH.
Uroro: 17/4
3.4. JlabopaTopHbie padoThI
VY4eOHbIM I1aHOM JTabopaTOpHbIE pabOThI HE MPETYCMOTPEHBI.
3.5. CamocTosiTesIbHasi padoTa CTy/IEeHTa
Ne Bunsl camoctosTensHON paboOThI CTYIEHTA O0newm,
/11 yac.(o4yHas/3a09Has)
1 M3y4yeHune NeKIIMOHHOT0 MaTepuaa 40/103
2 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 17/6
3 BeinonHenue WHIMBHyaIbHOTO 331aHUS 0/9
HWroro: 57/118

3.6. KypcoBoii nmpoekT (padora), HHAMBUAYAJIbLHOE 3aHATHE

Y4eOHbIM IIJIaHOM KYpPCOBOM MPOEKT (paboTa) HE MPETyCMOTPEH.

Jist cryneHToB  3a04HOU (hopMbl OOYYEHHS] YYEOHBIM IUIAHOM IMPEAyCMOTpEeHa
pacuetHast paborta. 3amaHus Ha paboOTy BBIOUpAIOT U3 yueOHOro mocodus «COOpHUK
3alaHiid 11 KYpPCOBBIX PAbOT MO TEOPETUYECKOM MeEXaHWKe» TOoJ peaaKiuen
A.A. SI610HCcKOTrO [ 3]




4 @OH/JI OHEHOYHbBIX CPEJACTB

Texymuii KOHTPOJIb 3HAaHUH CTYACHTOB IIPOU3BOAMUTCS YCTHBIMU KOHTPOJIbHBIMU
OMpOcCaMu BO BpeMs JICKIIUN U B XOJI€ TIPOBEJICHUS MPAKTUUECKUX 3aHSITHH.

IIpome:kyTouHasi aTrecTalusi Mo pe3yjbTaTaM OCBOEHUS JUCLUUILIMHBI B Ce-
MECTpe MPOBOAMUTCS B POpPME CEMECTPOBOTO IK3aMeHa B COOTBeTCTBHH ¢ «llomokeHnem
00 opranuzanuu ydyeOHoro mpoiiecca B JIoHEIIKOM HallMOHAJLHOM TEXHUYECKOM YHHU-
BepcuteTey, yrBepkaeHHoM npukazom JJOHHTY ot 01.12.2016 Ne 1006-14.

Jlnst ompeneneHuss YpOBHSI 3HAHUW CTYJEHTOB TMPENOAaBaTelb PYKOBOJCTBYETCS
KPUTEPUSIMU OILIEHKH 3HAHWM, YTBEPKAEHHBIMU Ha 3aceIaHuM Kaeapbl U  SBISIONIN-
MUCS COCTaBIISIOMNIEH yueOHO-METOIUIECKOTO KOMILIEKCA TUCIIUTLITNHBI.

4.1 Kputepuu U IIKAJbI 1JISI HHTETPUPOBAHHON OllEHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasaaowas KomnemeHyuu — noJTHOMA 3HAHUU

- HyJIEBOM ypOBEHb: HEBEPHbIC, HE APTYMEHTUPOBAHHBIE, C MHOKECTBOM T'PYOBIX OIIIH-
OOK OTBETHI Ha BOIMPOCHI / OTBETHI HA JIBa BOIPOCA U3 TPEX MOJHOCTHbIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

- MUHUMMAaJIbHBIM YPOBEHB: JIaHbl HE TOJIHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWW HUKE MHUHUMAJILHBIX TpeOoBaHUM. [[omyIieHo MHOTO
rpyObIX OMIHOOK;

- TIOPOTOBBIM YPOBEHb: JaHbl HEJAOCTATOYHO IIOJHBIE, TOYHBIE U apIyMEHTUPOBAHHbIC
OTBETHI Ha BOIPOCHI. [1710X0 3HAaeT TEPMUHBI, ONIPEAECICHUS U ITIOHATUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILEHUS, MPUHIUIIBL. JIOMyIIIEHO MHOTO HETPYOBIX OIIUOOK;

- CpeIHUI ypoBEHb: J[aHbl JOCTATOYHO IMOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11e710M 3HAE€T TEPMUHBI, ONPEAECIECHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILIEHUSI, TPUHIUIIBL. JloMyIIeHO HECKOJIBKO HETPYObIX OIIMOOK;

- IPOJABUHYTHIN YPOBEHB: JaHbI MOJIHBIC, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHl. 3HAET TEPMUHBI, ONIPEACIICHHS U TTOHSTUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS, MPUHITUTIBL. J[OTyIIIeHO HECKOIBKO HETPYOBIX OIIHOOK;

- BBICOKMM YPOBEHb: JIaHbI ITOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAaeT TEPMHUHBI, OMPEACIICHUS U MOHITHUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOT-
HOILIECHHUS, TPUHLUIIBL. JIOyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

- HYJIEBOW YPOBEHb: IOJIHOE OTCYTCTBHE IIOHMMAHMS CYTM METOAUKH PEIICHUS 3a1auH,
JOIYILEHO MHOXECTBO IPyOEeHIIINX OIIMOOK / 3a/1aHus HE BBINOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: cllaboe MOHMMaHUE CYTH METOJUKU PEUIeHUs 3aJauu, JIOIy-
nieHbl TpyOble ommOku. Pemennst He o0ocHOBaHbl. He ymeer ucnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO uTeparypy. He opueHTupyercs B cienMaabHON HayYHOU JIUTeE-
paType, HOpMAaTUBHO-TIPABOBBIX AKTAX;

- TIOPOTOBBIM YPOBEHb: JOCTATOYHOE NMOHUMAHUE CYTH METOAUKU PEUICHUS 3aJadd, J10-
nymeHsl omuOKy. Pemenust He Beerzia 000CHOBAHBI. Y MEET UCIOJIb30BaTh HOPMAaTHB-



HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CHEUMATbHON HAy4YHOW JIHUTE-
parype, HOpMaTUBHO-IIPABOBBIX AKTAX;

CPEIHHH YPOBEHB: B IIEJIOM IIOHMMAET CYTh METOAMKM PEIICHUS 3aJa4H, JOIIYILEHBI
omOku. PemieHuss He Bcerna OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICLUAIbHYIO HAYYHYIO JINTEPATYPy, HOPMAaTUBHO-IIPABOBBIC aKThI;

MPOJIBUHYTHIN YPOBEHb: B 1IEJIOM MOHUMAET CYyTh METOJAMKH PEUICHUS 3a/1a4M, JTOMyIIe-
HbI HeTOYHOCTU. Crioco0eH 000CHOBATh pellieHUs. Y MEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUYHYIO JIMTEPaTypy, HOPMAaTUBHO-TIPABOBBIE aKThl;

BBICOKHI ypoBeHb: [loHnMmaeTr cyTh MeToauku perieHus 3aaaun. CriocodeH 000CHOBATh
peleHus. YMeeT UCI0JIb30BaTh HOPMAaTUBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAyYHYIO
JUTEPaATypy, NEepeI0BOM 3apyOSKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE aKThI.

Cocmasnsiowas KomnemeHyuy — 61a0eHue HasblKaMu
HYJICBOH YPOBEHB: HE MPOJAECMOHCTPUPOBA HABBIKHM BBITIOTHEHUS MPO(PECCHOHATBHBIX
3a7a4. McnbIThIBA€T CYIIECTBEHHBIE TPYJIHOCTH MPU BBIIIOJIHEHUU OTACIBHBIX 33/1a-
HUMH,
MUHHUMAaJIbHBIH YPOBEHb: HE MPOJAEMOHCTPUPOBAJI HABBIKK BBIMIOJHEHUS Mpodeccuo-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYTHOCTH MPU BBIOJIHEHUH OTIECIb-
HBIX 3aJJaHUU,
MOPOTOBBIN YPOBEHB: BIIJICET OMBITOM TOTOBHOCTH K MPOPECCUOHATILHON €S TEIhHO-
CTH U NMPOHECCHOHAITBPHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa IIOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICHCTBHS BBIIOJIHICT MEIJICHHO M HEKaU€CTBEHHO,
CpeIHUH YPOBEHB: BJIAJICET CPEIHUM ONBITOM TOTOBHOCTH K MPO(ECCHOHANBHOM Jes-
TEJILHOCTU U NMPOGECCHOHATPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPy/10BBIC JEHCTBUS
BBITIOJTHSICT Ha CPETHEM YPOBHE I10 OBICTPOTE 1 Ka4eCTRY,
MPOJABUHYTHIM yPOBEHb: BIJIAJICET OMBITOM MU JOCTATOYHO BBIPAKEHHOW JTUYHOCTHOU
TOTOBHOCTH K Mpo(decCHOHAIbHON JEATeIbHOCTH M IPO(ECCHOHATEHOMY CaMOCO-
BEPILIEHCTBOBAHMIO. BBICTPO ¥ KaUECTBEHHO BBINOJHSIET TPYAOBBIE JECHCTBUS,;
BBICOKAM YPOBEHbB: BJIAJIEET ONBITOM M BBIPAXKEHHOCTHIO JUYHOCTHOW TOTOBHOCTH K
PO eCCHOHATLHON NIEITEILHOCTH W MPO(PECCHOHAIBHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBIMIOJIHAET TPY/IOBBIE ICHCTBUS.
- HyJICBOUW YPOBEHB: KOMIIETCHIINHA HE C(HOPMUPOBAHBI;
- MUHAMAJTbHBIN YPOBEHB: 3HAUUTEILHOE KOJIMYECTBO KOMITETEHIINN HE C(HOPMUPOBAHO;
- MIOPOTOBBIM YPOBEHb: BCE KOMIIETCHIIMU C(HOPMUPOBAHBI, HO OOJIBIIMHCTBO Ha IMOPO-
TOBOM YPOBHE,

- CpeIHUM YPOBEHb: BCE KOMIIETEHIIUU CPOPMHUPOBAHBI HA CPEIHEM YPOBHE;

- IPOJIBUHYTHIA YPOBEHB: BCE KOMIETEHIIMH C(DOPMUPOBAHBI HA CPETHEM HIIM BHICOKOM
YPOBHE;

- BBICOKUH YPOBEHB: BCE KOMIIETCHIIMN C(POPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHy

1. Mexanuka. Teopetnueckass MexaHuka. OCHOBHbIEC ONIPEACIICHUS U TUTIOTEHI.
2. Kunemaruka. Kuaematuka touku. OCHOBHBIE 3aa4y KHUHEMATUKA TOYKUA. CiOCOOBI
3aaHus IBKEHUS TOUKHU.



3. Onpenenenus CKOPOCTH U YCKOPEHUS TOYKHU MPU BEKTOPHOM CIIOCOOE 3a/laHUsI TBU-
YKEHHUSL.

4. OnpenenieHUe CKOPOCTU U YCKOPEHHUs TOYKH IPHU KOOPJIMHATHOM CIoco0e 3ajaHust
JBH>KCHUS.

5. Ompezenenre CKOPOCTH U YCKOPEHHsS] TOYKHU IMPU €CTECTBEHHOM CHOCO0€ 3aJaHus
JIBHOKCHUS.

6.PaBHOMEpPHOE U paBHONEPEMEHHOE JBUKEHUE TOUKH.

7.Kunematuka TBepaoro tena. [locrynarensHoe IBM>XeHUE TBEpaAOro Tena. Teopema o0
OCHOBHBIX KHHEMAaTHYECKHX XapaKTEpPUCTUKAX TBEPAOrO TeJla MPU IMOCTYNATEIbHOM
JBH>KCHUU.

8.BpaiarenbHoe ABUKEHHE TBEPJOTO Tella BOKPYT HEMOJABUXKHON OCU. YpaBHEHUE
JBH>KEHUS TBEpAOro Tena. OnpenieieHne yrioBOH CKOPOCTH U YIJIOBOTO YCKOPEHUS Te-
Ja. YTIJIOBasi CKOPOCTh M YIJI0OBOE YCKOPEHUE Tea KaK BEKTOPBI.

9.0mnpenenenre CKOpOCTEN U YCKOPEHNH TOUYEK TBEPAOIO TeJa, BPALIAIOIIETOCs BOKPYT
HENOIBHKHOM OCH.

10. PaBHOMEpHOE 1 paBHONIEPEMEHHOE BPAILIATEILHOE IBHXKEHHSI TBEPJIOTO TEIa BOKPYT
HEMOIBUYKHOM OCH.

11. IlmockonapamienbHOe MIOCKOE IBHKEHHE TBEPAOTO TEad. YPaBHEHUS ILIOCKOTO
JBUKEHHUS TBEPAOIO TeNa (IBUKEHHUS IUIOCKOM Qurypsl). PasnoxkeHue miockoro JBH-
YKEHUs TBEPJOTo Teja Ha IMOCTYNATEIbHOE W BpPaIATEIbHOE IBMXKEHHS. YTIIOBas CKO-
POCTb Y YTIIOBOE YCKOPEHHUE TeJla MPU MIJIOCKOM JBHKECHUHU.

12. OnpeneneHne CKOPOCTEN TOYEK TeJa MPHU IUIOCKOM JIBUXKEHUU. TeopeMa O Mpoek-
LUSIX CKOPOCTEN IBYX TOUEK Te€Ja MPU MIIOCKOM JABUKEHHUH.

13. MruoBeHHBIH LIEHTP CKOPOCTEH TBEPIOIo Tesa MPH MIOCKOM JBHKeHUH. CriocoObl
ONPENEIICHUSI MTHOBEHHOIO LIEHTPa CKOPOCTEM.

14. Onpenenenrne yCKOPEHH TOUEK TBEPAOrO Tea NPH MIOCKOM JIBUKEHUH.

15. CnoxHoe nBmxkeHue TOYkd. OTHOCUTEIBHOE, MEPEHOCHOE U a0CONIOTHOE JIBUKE-
Hus. TeopeMa CI0KEeHUsI CKOPOCTEHN B CIIOAKHOM JIBHX)KEHUH TOUKHU.

16. Teopema cnoxxenusi yckopenuii (Teopema Kopuosnuca) B CIOKHOM JBHXKECHUU TOY-
K. MeTo1bl TOCTPOCHUS U BhlUUCIIEHUS yckopenus: Kopuosnuca.

17.Cratuka. OCHOBHBIE TOHATHS, ONPEAEICHHUS U AKCUOMBI CTaTUKH TBEPJIOTO Tea.

18. Craruka. CBsA3M U peakuu cBsA3eil. OCHOBHBIE TUIIBI CBSI3€W U PEAKLUN CBSI3EH.

19. Cucrema cxoasmmxcs cuil. ['eoMeTprudecKuii U aHATMTHIECKUN CIIOCOOBI CITOKCHUS
cui. PaBHOIEHMCTBYIOIIAS CXOISAIIUXCS CHJL.

20. Cucrem cxoasumxcs cuil. '€oMeTpUYECKOe U aHATUTHYECKOE YCIOBUE PAaBHOBECHS
CUCTEMBI cxoasmmxcs cuil. Teopema o Tpex cunax.

21. AnreOpanueckuil U BEKTOPHBII MOMEHTBHI CHJIbI OTHOCHTENBHO TOYKHU (LIEHTpA).
MOMEHT chJibl OTHOCUTENIBHO OCH. CBA3b MOMEHTA CHJIbI OTHOCUTEIIBHO OCH C BEKTOP-
HBIM MOMEHTOM CHJIBI OTHOCUTEIBHO TOUYKH Ha OCH.

22. Tlapa cui. AnreOpanueckuil ¥ BEKTOPHBI MOMEHTHI Taphl cujl. OCHOBHBIE CBOM-
CTBa MOMEHTOB Tap CHJI. Y CJIOBUS PAaBHOBECHS I1ap CHUII.

23. IlpuBeneHue cucTeMbl CHUJI K LIEHTPYy. Teopema o0 mapajuielbHOM IMEPEHOCE CHUIIBL.
[IpuBenenune Npor3BOIBLHON CUCTEMBI CHII K cuiie U nape cwi. OCHOBHasi Teopema cra-
Tuku (Teopema Ilyanco).



24. YacTHble ciTydad NPUBEICHUS IPOCTPAHCTBEHHON CUCTEMBI CHIL. Y CIIOBUSI pABHOBE-
CHUs MPOCTPAHCTBEHHOM MPOU3BOJIBHOM CUCTEMBI CHII. Y CJIOBUSI PABHOBECHUS MPOCTPAH-
CTBCHHOM NapajjieIbHON CUCTEMBI CHIL.

25. YacTHple ciaydau MPUBEACHUS IIJIOCKOM CHCTEMBI CHJI. Y CIIOBUSI PaBHOBECHS ILIOC-
KOM IMPOU3BOJIBHOM CHUCTEMBI CHJI. Y CIIOBUS PABHOBECHUS IUIOCKOW MNMAapaJUICIIbHOW CH-
CTEMBI CHUJI.

26. Teopema BapuHbOHa 0 MOMEHTE PABHOIEHCTBYIOLIEH.

27. Tpenne. TpeHue CKONbKEHUA. 3aKOHBI TPEHUS CKOJIbKEHUA. PaBHOBeECUE Tel mpu
HaJIMYUU TPEHUS CKOJIb)KEHUSA. TpeHue KaueHusl.

28. Cucrtema napauienbHbIX cuil. LIeHTp cucTeMbl mapamienbHbiX cui. LleHTp Tsxectu
Tena.

29. llentp Tsxkectu Tena. MeTon omnpeneneHus HEHTPOB TsbkecTu Ten. HaxoxaeHue
LIEHTPOB TSKECTU TPEYIOJBbHUKA, yTU OKPYKHOCTH, KOHYCa, KDYTOBOI'O CEKTOPA.

30. Iunamuka. Axcuombl auHamuku. Juddepennmanbapie ypaBHEHUST IBUKCHUS Ma-
TEpUATBHOM TOYKH.

31. /Innamuka MarepuasbHOW TOYKU. OCHOBHBIE BUABI CUJ, AEHUCTBYIOIIMX HA TOUKY.
JIBe OCHOBHBIE 3a7]a4 TMHAMUKHU CBOOOIHOM U HECBOOOTHOM MaTepUAIbHOM TOUYKH.

32. IluHaMHMKa OTHOCUTEIBHOTO JBM>)KEHUSI MAaTEPUAIBHOW TOUKH. HeBecOMOCTb.

33. /Ilnnamuka mexaHuyeckoi cuctemsl. LleHTp macc cucremsl. Knaccudukamnus cui,
JEUCTBYIOIIMX HA TOYKH MEXAHUYECKOM CcHCTEMbl. OCHOBHBIE CBOMCTBA BHYTPEHHHX
CHUJI CUCTEMBI.

34. Moment unepuuu. OceBble MOMEHTHl MHeEpUUHU Teia. LIeHTpoOexHble MOMEHTHI
uHepuuu. Paguyc naepuumu.

35. MoMeHT HHEpIMH OTHOCHTEJIBHO TMapaulesibHbIX oceil (Teopema [rolireHca-
Hreitnepa). OnpeneneHue MOMEHTa HHEPLUU OJHOPOIHOTO TOHKOTO CTEPIKHSL.

36. HaxoxxneHne MOMEHTOB WMHEPLUHUH OJHOPOJHOIO KPYIJIOTO KOJbIA, OJHOPOJHOMU
KpYIJIOW IJIACTUHBI WU UUJIMH]PA, OHOPOJIHOTO IIapa.

37. HduddepenunanbHble ypaBHEHHS MMOCTYNATENbHOTO IBMKEHHUS TBEPAOTO Teja.
HuddepennnanbHoe ypaBHEHHE BPALIATEIbHOTO JBMKEHUS TBEPJOTO TEIa BOKPYT He-
MMOJIBMJKHOM OCH.

38. DnemenTapHas padota cuisl. [ToaHas padoTa crbl. MOITHOCTD.

39. Haxoxxnenue paboThl OCTOSTHHOW CHJIBI, CHJIBI TSDKECTH, CHIIBI TPEHUS CKOJIBKEHUS
¥ MOMEHTA TPEHUS KAYCHHS.

40.Haxoxxnenue paboThl CHIIbI YIIPYTOCTH.

41. Onpenenenue pabOThl CUIIbI, MPUIIOKEHHON Y TBEPAOMY TeNIy MPH MOCTYMATellb-
HOM, BpallaTeJIbHOM BOKPYT HEMOABUKHOW OCU JBUKCHUSX.

42. Kunernueckasi JHEPTUSl TOUKM U MEXAHUYECKOM CUCTEMbI. BbIUMCIEHNE KUHETHYE-
CKOM 3Hepruu cuctemsl (Teopema Kenura).

43. OnpeneneHne KMHETUYECKOW SHEPrUM TBEPAOTO TENa MPU MOCTYyHaTEIbHOM, Bpa-
1IATEILHOM BOKPYT HEMOABUKHON OCH U IJIOCKOM JBHKCHUSX.

44. TeopeMbl 00 W3MEHEHHUAX KMHETUYECKOM HHEPruM TOYKH U MEXaHUYECKOW cHCTe-
MBI.

45. Ipunuun Janam6epa A1 TOYKA U MEXaHUYECKOW CUCTEMBI.

46. ['maBHBII BEKTOp W TJIaBHBI MOMEHT cuil uHepuuu. [IpuBeieHue cui MHEpUUH
TBEPJOIO TEJIa B CIIy4asix IOCTYNATEIbHOTO, BPAIIATEIbHOIO BOKPYT HEOABUKHON OCH
JIBUKCHHUSIX.



47. BO3MOXHBIE U JIEWCTBUTEIIbHBIE MEPEMEIIEHUSI MEXAHMYECKOW cuctembl. CBs3H,
Kiaccudukanus cBsizeit. Yucio crenenei cBoOO/IbI.

48. IIpuHIMIT BO3MOKHBIX MTEPEMEILICHUH.

49. Oob1iee ypaBHEHUE JUHAMUKHU.

4.3 Ilpumep 3K3aMeHALMOHHOTI0 OHnJIeTa

Teopernueckue BOMPOCHI, IPEICTABIICHHBIE B OMIeTax, BKIIFOYAIOT MaTepuall BCEX U3Y-
YEHHBIX B JAHHOM KypC€ T€M, HJIM 4acTu TeM Kypca corntacHo Y MKJI, mpopaboTaHHbIX
CTyJICHTaMH JI0 MOMEHTA BPEMEHH MPOBEJCHUS dKk3aMeHa. B Omierax nuMeroTcs 3aaHus
Ha BBISICHEHHE KAK TEOPETUYECKUX 3HAHUW y CTYAEHTA, TaK U MPAKTUYECKOTO YMEHUS
MOJIb30BATHCS ATUMH 3HAHUSAMM, B YACTHOCTU TIPH PEIICHUH 3a7a4. TpyJ0oeMKOCTh Ou-
JIETOB OPHEHTUPOBAHA HA YCIENIHOE BBHIMOJHEOHUE 3aJaHUN «CPEAHUM» CTYJIEHTOM 3a
JBa y4eOHbIX Yaca. Bonpockl u 3a1auu B OuieTax paBHOMEPHO OXBaThIBAIOT BCE pasjie-
Jbl Kypca TEOPEeTHYECKON MeXaHUWKH. BapuaHT sk3aMeHalMOHHOro OujeTa mnpeaycmar-
puBaeT HaMuue B HeMm [IBY X teopetnueckux BonpocoB u JIBY X 3amauy.

I'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpeKIeHne
BbICHIET0 MPO(eCCHOHAIBHOT0 00pPa30BaHMS
«/loHe KM HALMOHAJIbHbIN TEXHUYECKUH YHUBEPCUTET»
[Iporpamma: Coenanurer
CrenuaibHOCTb: 21.05.04. «["opHOE N1IETO»
Cnemmamuzanus: B/, I'DA, M, OI'P, OIIU, PIIM, TBI'JI, 1T Cemectp 3
VYyeOHasa qUCHUILIMHA Ilpuknaggas Mexanuka. TeopeTnyeckast MeXaHuKa

SK3AMEHALIMOHHBINA BUIET Ne 1
1. Onpenenenue nonoxenns MIIC.
2. Ipenmer nuHaMukH. JIMHAMHMKA MaTepHanbHON TOukd. OCHOBHOE YPaBHEHUE TMHAMUKHU a0co-
JIFOTHOT'O JBM)KEHMS MaTepUallbHOM TOUkH. JInddepeHnmanbable YpaBHEHUS BMKCHHSI TOUKMU.

3. 3amaum.

VYTBepkAEHO Ha 3acelaHuU
kadeapsl TeopeTnueckoil MEXaHUKH

3aBeayromuit kadeapoit Cxopeinun H.A.
(bamwunyst, MTHUITHAITBI)
DK3aMeHaTop Mauiee B.b.

((pammmst, THUIIAAITBL)



3amaua K2
HdaHo: R, =30cM, r,=15¢M, Ry =52c¢CM, r; =10 CM,

2
Vopsa =12t° CM/C, t =1cC.

3ananue:;

1) HauepTUTH cXeMy MEXaHU3Ma, 3anucaTh KpaTHoe «J{aHo»;

2) onpenenuTh YII0BbIE CKOPOCTH KoJéc 2 U 3;

3) onpenenuTs YriioBo€ yCKOPEHHUE KoJieca 2;

4) onpeAeuTh CKOPOCTh M YCKOPEHHE TOYKH K B MOMEHT
BPEMEHHU t =t .

Bce nckombie n3o0pa3uth Ha pucyHke (Tpy3 | IBHKETCS BHU3).

3amgaya /110 (08 T)

Hano: m, m,, m;, R,, R, &, B, f, 5, S;; macca

Tena 2 paBHOMEPHO pacipeiesieHa Mo ero 0001y;

TEJO0 3 — OAHOPOAHBIA LUITUHID.

3ananue:;

1) HaUepTUTH UCXOJIHYIO CXEMY, 3alIUCATh KpaTKoe «/laHo»;
2) n300pa3uTh JUHEHHbIE (V, ) U YIJIOBBIE (@, ) CKOPOCTH

(rpy3 1 nBMXKETCS BHH3); 3aMCATh COOTHOIICHUS MEXTY

CKOPOCTSIMH, BBIpaXKasi ux uepes V, ; A‘l@_
3) onpenenuTh OCEBbIE MOMEHTBI UHEPIIUU Tell 2 U 3;
4) 3anmcaTh KHHETUYCCKYIO SHEPTUI0 MEXaHU3Ma.

4.4 Kpurepuu OLleHUBAHUS

CryzaeHTsl 3204HON (pOpMbI 00yUEeHUS], HE BBHIMOTHUBIINE HHIUBUYyAIbLHOE 3a/1a-
HUE (KOHTPOJIbHYIO padoTy), K dK3aMeHy He J0MycKarTcs. MHIMBUAyanbHOE 3a/1aHuC
(koHTpONIEHAS PadOTa) CTYACHTA-3A0YHHKA OLIEHUBACTCS «3aYTCHO» HIIM KHE 3aUTCHO.
PaGota 3aunThiBaeTCs MpU YCIOBHM MPABHJIBHOTO BBIIIOJHEHUS BCEX 3aJaHUM, BO3-
MO’KHO HaJMuue HEKOTOphIX HeTouHocTel. Eciu paboTa He 3auTeHa, CTYy/AEHT-3a09HUK
JOJKEH BHUMATENbHO U3YYUTh PEIEH3UI0, UCIIPABUTh JOIMYIICHHbIE OMIMOKU B COOT-
BETCTBUU C 3aMEYaHUSMHU PELEH3EHTa U CAAaTh paboTy Ui MOBTOPHOU mpoBepku. WH-
IUBUAYaldbHOE 3a/aHue (KOHTpoJibHAs paboTa) CTy/AEHTa 3a04YHHMKA SIBISETCS TOJBKO
JOIMYCKOM K 3K3aMEHY M Ha UTOTOBYIO IK3aMEHAIMOHHYIO OLICHKY HE BIIUSET.

4.4.1. "Oranuno". OueHka "OTIUYHO" CTaBUTCS CTYACHTY, KOTOPBIM MPaBUIHHO
OTBETHUJI HA BCE BOIPOCHI OMJIETA, MOJHOCTHIO PACKPBLI (PU3NYECKUI CMBICIT ONKCHIBAE-
MOTO 3aKOHa WJIM SIBJICHUS, MPOSIBUJI MOHMMaHKHE HauboJiee CYIIECTBEHHBIX YEPT HC-
MOJIb3yeMOW MOJIENH SIBJCHUS, MOKAa3aBIIMM CBOOOJHOE BIAJICHHE MaTeMaTHYECKUM
anmapaTroM, Mokazajl YMEHHE IOCJIeIOBAaTEIbHO, JIOTUYHO U IPAMOTHO H3JIaraTh Marte-
puaJ, BBIMOJIHWI MPABUILHO U aKKYpaTHO TpaduKu U rpa@uueckue WLTIOCTPALMH K OT-
BETaM, BBISIBUJI 3HAKOMCTBO C_OCHOBHOHM U JOIOJIHUTEIBHON JUTEpaATyphl MO H3jarae-
MOMY BOTIPOCY.

4.4.2. "Xopomo". OueHkn "Xopomo" 3aciy’>kKMUBaeT CTYACHT, KOTOPbII MPOSBUI
MOJIHOE 3HaHHE Y4eOHO-POrpaMMHOI0 MaTepHaa, MPaBUILHO OTBETHII Ha BCE MOCTAB-
JICHHBIE BOMPOCHI OMiIeTa, HO HEKOTOPbIE OTBETHI OBLIM HEMOJIHBIMHU, WM HEUYETKUMH,



WM HEOOOCHOBAHHBIMU, JOMYCTUII OTACIbHBIE HETOUHOCTH MPHU MCTOIB30BAHUHN MaTe-
MaTHUYECKOTro arrmnapara; rpa@uku u rpadpuyeckrie WUTIOCTPAIMU BBITOJHUI IPABUIBHO,
HO HEaKKypaTHO, I0Ka3aj YMEHHE pellaTh 3aJladyu Mo Kypcy "TeopeTndyeckas MeXaHu-
Ka" ¥ crocoOHOCTh B XOJI€ JalibHENIeH yueOHOW paboThl CaMOCTOSITENBHO MOMOIHSATh
CBOM 3HAHMS.

4.4.3. "YnoBaerpopureabHo' OrieHka "yJI0BIETBOPUTEIBLHO" CTAaBUTCS CTYJICH-
Ty, KOTOPBIM MpaBWwiIbHO OTBeTUJ O0siee ueM Ha 50% 3amanuit Ounera. [Ipu oTBeTax Ha
TEOPETUYECKHE BOMPOCHI OOHAPYKWJI HEMOHMMAaHUE HEKOTOPHIX, OTIEIbHBIX MOMEH-
TOB. JlomycTrir ommOKYM Mpy MPOBEICHUH HEOOXOAMMBIX BHIKIAAOK. ['padudeckue mi-
JIOCTpAIUU TPEJICTAaBWII C HEKOTOPHIMU HETOYHOCTSIMHU WUJIA BBITIOJIHUJT HEAKKYPaTHO.
[Tpu pemennu 3amayuu (3a1a4) JOMYCTHI OMIMOKN B BRIYUCIEHUSX U HEKOTOPHIE HETOY-
HOCTHU TEOPETHUECKOTO XapaKTepa.

4.4.4. "HeynosaersopureabHo'. OneHka "HEYJOBIETBOPUTEIBHO" BBICTABIISIET-
Csl CTYJIEHTY, MPOSIBUBIIEMY CYIIECTBEHHBIE MpOOEebl B 3HAHUM OCHOBHOTO Yy4eOHO-
IPOrpaMMHOr0 MaTepualia, AOMYyCTUBLIEMY MPUHIMUIHAIBHBIE OIIMOKA B BBHIMOJHEHUU
PEeAyCMOTPEHHON MTPOrpaMMoit 3aJjaHui, MPaBUJIbHO OTBETUBIIEMY MeHee ueM Ha 50%
3alaHui OMieTa, He YCBOMBIIEMY OCHOBHBIE MOJIOKEHUSI paCCMaTPUBAEMbIX BOIIPOCOB,
HE YMEIOIIEMY MO0JIb30BaThC HEOOXOAMMBIM MAaTEMAaTUYECKUM aIllapaToM, B TOM YHC-
JIe ¥ TIpH PEIICHUH 3a/1auu (3a1a4).

[Ipu ycTaHOBIIEHUH OLIEHKH BBITIOJHEHHOMN CTYJIEHTOM pabOThI 3a KaX bl HEJ0-
4€T CHUMAIOTCS Oayyibl B 3aBUCHMOCTH OT XapakTepa ommOku. Kaxnoe 3amanue (Bo-
pocC) OILEHUBAETCS B OaiaX B OTIEIBHOCTH, 2 CyMMapHOE YUCIIO HAOpaHHBIX OayioB
1o OMJIETy BBICTABIISIETCA HA MEPBOM CTpaHMIIE, C «IIPOCTAHOBKOW» MOTYYEHHON OLIEH-
KH.

OneHka TeOpeTUYECKUX 3HAHUN CTYJAeHTOB cocTaBisieT 30% 0T peKOMEHIyEMBbIX
HOPM OIIEHOK, yMeHHe pemaTh 3aga4uu — 70%.

Bompocer B 6unerax peKOMEHIyeTCs OLIEHHUBATH (M0 MakCUMyMYy) sl BapuaH-
TOB:

teopus (aBa Bompoca) - 15+15=30 0amnoB; 3agaun - 70 0amwioB
nepBas 3a7a4a - 30 6amioB; BTOpas 3anaya - 40 6aios.

[Ipu mpoBepke pabOThl  MMIIYTCS 3aMeyaHusi, oTpaxkarouue Haubosee cyle-
CTBEHHBIE CTOPOHBI OTBETOB CTYACHTOB. 3aM€YaHUsl MOTYT OBbITh KaK IMOJIOXKUTEIbHBIE,
TaK U OTpUIIATENIbHbIE.



5 PEKOMEHAYEMAMS JIMTEPATYPA

1. Ocnosnaa numepamypa

1. Camuyk B.II. Teopernueckas MexaHuka [DJICKTPOHHBIM pecypc] : yUeOHUK ISl
By30B / B.II. CaBuyk, /I.I'. Mensenes, O.H. Bosapsuibckas ; nox pea. A.I°. Men-
BeneBa. - 2 MO. - Munck : BI'Y, 2016. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat
Reader. — Pexxum nocryma: http://ed.donntu.org/books/17/cd6658.pdf,

2. YpcynoB A.B. Teoperuueckass MmexaHuka. Perenue 3amad [DJIEKTPOHHBIM pe-
cypc] : yueOHoe mocobue miis By3oB / A.B. Ypcynos, .I'. Boctpem, A.A. Kaza-
KOB ; Ypan. penep. yH-T uM. nepBoro lIpesunenta Poccun b.H. Enpriiuna. - 1 M6.
- ExarepunOypr : U3n-so Ypan. yu-ta, 2012. - 1 ¢aiin. - Cucrem. TpeboBaHUSA:
Acrobat Reader. — Pexxum nocrtyma: http://ed.donntu.org/books/17/cd6660.pdf.

3. COopHUK 3amaHuil JUIsi KypCOBBIX PabOT MO TEOPETUUYECKONW MeXaHUKe [IJex-
TpoHHBIN pecypc] / A. A. S6mnonckwuii, C. C. Hopetiko, C. A. Boasdcon [u mp.] ;
noj oo, pen. A. A. Sl6nonckoro. - 18-e usn., ctep. — INeKTpoH. n1aH. — MockBa
: KHOPVYC, 2011. — Pesxum moctymna: http://ed.donntu.org/books/19/cd9038.pdf.

11. /lonoanumenvnasa numepamypa

4. Jlenucos FO.B. Teopernueckas MexaHuka [ DJIEKTPOHHBIN pecypc]| : yUeOHUK JJIs
By30B / FO.B. Jlenucos, H.A. Knunckux ; Ypan. peaep. yH-T um. neporo Ilpe-
sugeHta Poccuu b.H. Enpumna. - 28 MO. - ExatepunOypr : Yp@V, 2013. - 1
daitn. - Cucrem. TtpeboBanusa: Acrobat Reader. — Pexum goctymna:
http://ed.donntu.org/books/17/cd6676.pdf.

5. Teoperuueckas MexaHuKa [ DIEKTPOHHBIN pecypc] : yueOHoe mocoOue 1 By30B
/ TILA. Kpacunoxon, A.I'. Kpusomees, B.I'. Menpaukos, I'.11. MenbHUKOB ; YH-T
UTMO. - 7 M6. - Caukt-IlerepOypr : UTMO, 2014. - 1 ¢aiin. - Cuctem. Tpedo-
BaHus: Acrobat Reader. — Pexum goctyna :
http://ed.donntu.org/books/17/cd6680.pdf.

6. JloktronoBa, O. I'. Jlekiuu mo TEOPETUYECKON MeXaHWKe [DIEKTPOHHBIA pe-
cypc] : yue6. mocodue ais By3oB. / O. I'. Jloktnonosa [u ap.] — DJIEKTpOH. AaH. —
Kypck : ®I'bBOY BIIO «O3I'Y», 2014. - Pexum jgoctymna
http://ed.donntu.org/books/17/cd6678.djvu.

6 YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHbI
YueOHO-MeTOAMYECKUE U31aHMsl, pa3paboTannbie B JJonHTY:

1. Meroauueckoe MocoOue JJisi CaMOCTOSITEIbHONH pabOThl CTYACHTOB MO JMCIH-
e "Teopernueckass mexanuka. (/luHamuka marepuanbHOW TOUKHM)" [DIek-
TPOHHBIN pecypc] : Al CTYJEeHTOB Bcex crenunanbHocTel ; coct. H. Y. Ckopbl-
HuH [m ap.] - Howenk : BY3 "IorHTVY", 2017. (mocTyn uepe3 JIMYHBIA KaOWHET
CTYJICHTA).

JIeKTPOHHO-UH(OPMALMOHHBbIE PECYPCHI
OBC JIOHHTY - http://donntu.org/library
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