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JlaGopaTopHble pagoThI He MPeAYCMOTPEHO Y4eOHBIM MJIaHOM
KoncyabTanuu 3 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 77,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
PacuerHo-rpajguyeckas paéora
Pewenne 3anau
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI AMCHHUIIJIMHBI. 3HAHUEC OCHOBHBIX HOHOX(CHHﬁ, onpeneneHHﬁ, TEOPETUICCKUX

PE3YIbTATOB U BIIAACHHUC MCTOJaMH TeopeTquCKOﬁ MCXaHHKH..

33[{3‘11/1 AUCHHUITIMHbI

- CO3JIaHHE LIETOCTHOM Hay4YHO 0OOCHOBAHHOW KapTHUHBI MUDA;
- U3y4YEeHHE KIIFOUEBBIX MPOOJIEM U Pe3yIbTaTOB TEOPETUUECKON MEXaHUKU;
- OBJIAJACHUC BaXXHEHIITNIMU MCTOAaMHU PCIICHUS IMPUKIIAAHBIX 3a1a4 B O6JIaCTI/I TeOpeTI/I‘{eCKOﬁ

MCXaHUK;

- (hopmEpoOBaHUE MPOYHBIX HABBIKOB 10 MPUMEHEHUIO METOJIOB HCCIICIOBAHUS TEOPETHUECKOM

MCXaHUKH IIpU pEIICHUHU IIPUKIaJHbIX 3a71a4.

dopmupyembie y 00y4aronierocsi KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue

Kox 1 HamMeHOBaHHe

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

KOMIIETCHI MU HHAMKATOPA JOCTHIKEHHS
KOMIICTCHIIUHN

OIIK-3 Cnocoben W J1-50nk-3 Jemonctpupyet 3HaTh:
IPUMEHSTh TIOHUMaHHe (GU3HIECKUX - OCHOBHBIE TIOJIOKEHHU S, OTIPEICIICHUS,
COOTBETCTBYIOIIUN (DU3UKO- | SBJICHUHN U YMEET MPUMEHSTh pe3yIbTaThl IMHAMUKH,
MaTeMaTU4YeCKHil anmnapar, | pU3nYecKue 3aKOHbI - OCHOBHBIC ITOJIOKCHU, ONPECICHUS,
METO/IbI aHaJIN3a 1 MEXaHUKH, MOJIEKYJISIPHOU pE3yJIbTAThl CTATHUKH;
MOJEIUPOBAHHUS, (bU3UKH, TEPMOJIUHAMUKH, - OCHOBHBIC ITI0JIOKCHHS, OIPCACIICHUA,
TEOPETHYECKOTO H 9JIGKTpUYECTBA U MarHetusma | PE3YAbTaThl KHHEMATHKH.
HKCIIEPUMEHTAIILHOTO JUISL pEILICHUS TUTIOBBIX 3a7a4

WCCIIEIOBAHUSA IIPU
pelIeHnn
npodeccuoHaNbHBIX 3a7a4

YMETh:

- IPUMEHSTH KJIIOUYEBbIE AIITOPUTMBbI
CTaTHUKU B PCIICHUHU ITPUKIIAJJHBIX 3a1a4
TEOPETUUYECKON MEXaHUKU;

- IPUMCHATH KIIHOUCBBIC aJITOPUTMBI
JIMHAMUKH B PELICHUN NPUKIAIHBIX 33124
TEOPETUYECKON MEXaHHKU;

- IPUMEHSATH KIIFOUEBBIE AITOPUTMBI
KHMHCMATHUKU B pCIICHUHN IPUKITIAIHBIX
3a1a4 TEOPETUYECKON MEXAHUKH.

OIIK-5 Cnocoben N JI-3onk-s Jemonctpupyet
YUYUTBIBATH CBOMCTBa 3HAHUEC OCHOBHBIX 3aKOHOB
KOHCTPYKIIMOHHBIX MEXaHUKH KOHCTPYKITHOHHBIX
MaTcpHraJioB B MaTCpHraJioB, UCIIOJILE3YCMBIX B
TETUTOTEXHUYECKIX TETUIO3HEPTETHKE U

pacderax ¢ y4eTom TEIUTOTEXHHUKE

JTMHAMUYECKHUX M TETUIOBBIX

Harpy3oK

3HATh:
- 0COOEHHOCTH IPUMEHEHUS 3aKOHOB
JUHAMHWKU K pa3JIMYHbBIM MCXaHHUYCCKUM
CHUCTeMaM TOYEK U TBEPBIX Te,

- 0COOCHHOCTH NMPUMEHEHHUSI 3aKOHOB
CTaTHKH K PA3IMYHBIM MEXAaHUYECKUM
CUCTEMaM TOYECK U TBép}IBIX TECII,

- 0COOEHHOCTH IPUMEHEHUS 3aKOHOB
KHMHEMATHUKU K Pa3JINYHbBIM MCXaHHYCCKUM
CHUCTEMaM TOYEK U TBEPBIX TeI.

YMETB:

- YIYUTBIBaTh OCOOCHHOCTH TIPUMEHEHUS
KITFOUEBBIX AJITOPUTMOB TMHAMUKH K
WCCJICIOBAHUIO PA3TUIHBIX MEXaHUIECKUX
CUCTEM;

- YIYUTBIBaTh OCOOCHHOCTH TIPUMEHEHUS
KITFOUEBBIX QJITOPUTMOB KHHEMATHKH K
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

HCCJICIOBAHUIO PA3IUYHBIX MEXaHUYECKUX
CHCTEM;

- YYUTBIBaTh OCOOCHHOCTH TIPUMECHEHUS
KJIFOUEBBIX QJITOPUTMOB CTATUKH K
HCCJICIOBAHUIO PA3IUYHBIX MEXaHUICCKUX
CHCTEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHANbHOW 00pa3oBaTeNbHOW IMporpaMMe
NudopmanimoHHbie CUCTEMBl M TEXHOJIOTHM B JHEpPreTHKe W mpoMbliuieHHocTH (nmanee — OIIOID),
HarnpasieHus: noarotoBku 13.03.01 TemnosnepreTuka U TEIJIOTEXHUKA, YPOBEHb 0Opa30BaHUs: BBICILICE
obOpasoBaHue - OakajaBpuar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI JIMHCWHOW areOpbl, MATEMAaTUIECKOTO aHAJIM3a, AaHATUTHYECKOW TeOMETPHHU, TEOPUU
mudepeHINATFHBIX YPaBHEHUH; OCHOBHBIC METOJIBI, CIIOCOOBI M CPE/ICTBA MOJIYUCHUS, XPAaHCHUS U
nepepaboTku HHPOPMaIIUH.

- YMETh MPUMEHSITh MATEMAaTHICCKUE METOIBI M KOMITBIOTEPHBIC TEXHOJIOTHH B X0JI¢ PEIICHUS
TEOPETUYCCKHUX M MPAKTUICCKUX 3a/1a4.

PesynbTarel 00y4deHus1, MOTYICHHBIE TIPU OCBOCHUH JUCIHUILTHHBI, HEOOXOAMMBI TIPU BBITIOJTHCHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Craruka 30 3 10 - 10 - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
1.1 Bsenenue 7 2 - 1 - - - - - 4 - IToaroroBka kK HaNMCaHUIO KOHTPOJbHOU
1.2 DJeMEeHTBI TeOpHU 12 6 - 3 - - - - - 3 - pabortsl o Teme "OmnpeneneHne peakiuii
CKOJIB3SIIIINX BEKTOPOB CBSI3€i MIIOCKOM COCTaBHON KOHCTPYKITUH".
1.3 PaBHOBecHe TBEPAOTO 11 2 - 6 - - - - - 3 - Brinonnenue ¢ nomoipto kommnerotepa PI'P
Tena "OmnpeneneHue peakiuii cBs3el MI0CKoH
COCTaBHOM KOHCTpyKuuu'". Penenue
WHIVBHUIYaJIbHBIX 3alaHAH 110 TeMe
"OnpeneneHue peakuui CBsA3eH MI0CKON
COCTaBHOM KOHCTPYKLUH"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], Tom 1, rmaser I -V, VII, VII
[2], C. 1-150
[3], Ctp. 1-76
[6], Cp. 1-99
2 Kunemaruka 26 8 - 8 - - - - - 10 - Ilodzomogka K KOHmMpoLHOU padome:
2.1 Kunematnka TO9ku 7 1 - 1 - - - - - 5 - ITonroToBka Kk KOHTPOJIBHOH paboTe mo TeMe
2.2 | Kunemaruxa TBEpHOro 19 7 - 7 - - - - - 5 - "KnnemaTnka IJI0CKMX MEXaHH3MOB"

TCa

Ilod2omoeka pacuemno-zpaguueckozo
3a0anua: BoIoHEHUE KOMITBIOTEPHBIMU
metonamu PI'P "KunemaTrka miiocKux
MEXaHU3MOB"

Iloozomoeka pacuemusix 3a0anuii;
BrinonHenue nHAMBUIYATbHBIX 3aIaHUM 110
TeMe "KnHeMarnka mIOCKMX MEXaHU3MOB"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:
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[1], Tom 1, rmassr IX -XI11
[2], C.151-270

[4], Ctp. 1-56
[6], Ctp. 1-99
3 JuHnamMuka 52 14 - 14 - 24 - Iloozomoeka K KOHmMpPO1bHOU padome:
3.1 JuHamuka 12 2 - 2 - 8 - IToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeEMe
MaTepHaIbHON TOUKH "CocTaBleHNE U PEIICHNE yPaBHEHUH
3.2 JlMHaMHMKa CHCTEMBI 20 6 - 6 - 8 - JIMHAMHUKYA MEXaHHU3MOB C OJTHOM CTETICHBIO
MaTepHaJIbHBIX TOUEK cBoOoabl B popme ypaBHeHHH Jlarpamka II-ro
3.3 DIIEMEHTEI 20 6 - 6 - 8 - poma"
aHAJIUTHUYCCKOU Iloozomoexka pacuemuo-zpadmuecxozo
MEXAHUKHU 3a0anun: BrIOTHEHUE KOMITBIOTEPHBIMU
meronamu PI'P mo Teme "CoctaBnenue u
pelieHne ypaBHeHUH TUHAMUKHA MEXaHU3MOB C
OJTHOI1 CTeTeHbI0 CBOOOIBI B pOpME ypaBHEHHUI
Jlarpanxa II-ro pona"
Ilod20moeka pacuemnvix 3a0anui:
BrImonHeHNe HHANBUAYAIBHBIX 3aJaHHIHA IO
TeMe "CocCTaBleHUE U PELLIEHUE YPaBHEHUI
TUHAMUAKHA MEXaHU3MOB C OTHOH CTETICHBIO
cB0OOIBI B hopme ypaBHeHuit Jlarpamxka II-ro
pona"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], Tom 2, rmasel 1, 11, V, V-VII, IX, XIlI,
XVIII, XIX, X
[2], C.271-448
[5], Ctp. 1-68
[6], Ctp. 1-99
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmamuxka

1.1. BBenenue

IIpeamer TeopeTnyeckoi MexaHuku. Mojenu Ten B TeopeTnyeckor Mexanuke. IIpumeps! cun B
npupone. Tpu Tuma BEKTOPOB B TEOPETHUECKOM MexaHMKe. CBsA3M M UX peakuuu. Akcuoma
0CBOOOKIAEMOCTH OT CBsi3eil. HeKoTophie BUIBI CBSI3EH. .

1.2. DnemMeHThI TEOpUH CKOJIb3AIIUX BEKTOPOB

MOMEHT CWIbl OTHOCUTENBHO LEHTpa. MOMEHT CHJIBI OTHOCUTEIIBHO OCH. BbIpakeHue
MOMEHTOB CHJIbI OTHOCUTENIBHO KOOPAMHATHBIX OCEH 4epe3 MPOEKLUUU CHIIbI U KOOPAUHATHI TOUYKH
IOPWIOKEHUST CHJIbl. DJEMEHTApHBbIE OINEpaluu Haj CuilaMH. OKBUBAJICHTHBIE CUCTEMBI CHIL
Teopema 00 >KBUBaJIEHTHOCTH IPOM3BOJBHONH CHUCTEMbI CHJI JIByM CHJIaM, OJHA W3 KOTOPBIX
NPUJIOKEHA B 33JaHHON TOouke. [ TaBHBIA BEKTOpP M TJIaBHBI MOMEHT CHCTEMBI cuil. Teopema 00
9KBUBAJIEHTHOCTH JBYX cucteM cuil. [lapa cuin. MoMeHT napsl cuil. Teopema 00 3KBUBaJIEHTHOCTH
U O CIOXKEHUU JByX mnap cuwi. Omepauuu Haj Napod CHJI, COXPAHSIOUIME SKBUBAJIECHTHOCTD.
Teopema 00 SKBHMBaJEHTHOCTH HPOM3BOJBHON CHUCTEMBI CHJ OJHOM CWJIe U Hape cuil (Teopema
ITyanco). Teopema Bapunbona. Knaccudukanus cuctem cuil. Cucrema cxonsamuxes cuil. Cucrema
napayuleapHbIX cuil. LlenTp napamiensHeix cuil. LleHTp TspkecTw..

1.3. PaBHOBecue TBEPIOTO TENA

Cucrema otTcuéra B TEOPETHYECKON MexaHuKe. MeXaHWYeCKOe COCTOSHHE CHCTEMBI
MaTCpHAJIbHBIX TOYCK. PaBHOBecHe cHCTEMBI MaTCpraJIbHbIX TOUYCK OTHOCHTCIBHO 3aHaHHOﬁ
CHUCTEMBI OTCUETA. AKCHOMBI MEXaHUKH: aKCMOMa O COXPAHEHUU PaBHOBECHs TBEPAOrO Tena IMOJ
Il@ﬁCTBI/IGM ABYX CHJI, aKCMOMa O HCU3MCHHOCTH MCXAaHUYCCKOI'O COCTOSAHUA TBépI[OFO TCJIa IIpU
N00aBICHUM WU OTOpAacChIBAHMHM JIBYX CHJ paBHBIX [0 BEJIMYMHE W HANPABICHHBIX B
IMPOTHUBOIIOJIOKHBIC CTOPOHBI BIOJIb OI[HOI\/JI HpﬂMOf/’I, aKCruoMa O CJIOKCHHHU W PAa3JIOKCHUU CHUJI,
NPUWIOKEHHBIX B TOYKe, MO TMpaBuwily mnapamienorpamma. CrneAacTBue M3 aKCHOM: CHIIA,
JIEMCTBYIOIAsE Ha TBEPIOE TEIIO, — CKOJB3AINI BeKTOp. OnpeneneHne SKBUBAJICHTHBIX CUCTEM CHJI,
NENCTBYIONIMX HA TBEPAOE TENO. Y CIOBUS COXPAHEHUS PAaBHOBECHSI CBOOOTHOTO TBEPOTO TeNa MO/
JIEHCTBUEM TTPOU3BOIHLHOM CUCTEMBI CHJI. Y CJIOBUSI COXPAHEHUSI pAaBHOBECHS CBOOOIHOTO TBEPAOTO
Tena MoJA JACHCTBUEM IUIOCKOM cucTteMbl cui. CTaTuuecku OmpeleiEHHbIE M HEONpeleTEHHbIE
3a/1a4u..

2. Kunemamuxa

2.1. Kunematuka TOUKH

Tpu cniocoOa 3ananus qBuxkeHUS Touku. CKOpOCTh M yCKOpeHue To4uku. [Ipoeknnu ckopoctu u
YCKOPEHHUS TOYKM Ha HEMOJABI)XHBIC JeKapTOBbl OCH. CKOPOCTh M YCKOpEHHE TOYKHU TpH
€CTECTBEHHOM CITI0CO0€ 3a1aHus €€ IBIKEHHUS. .

2.2. KunemaTtuka TBEpIOro TeIa

YrnoBas ckopocTh Tena. PacrpeneneHue CKOpocTel TOYEK Tena B MPOU3BOJIBHOM JIBUKEHUH.
Teopema 0 HE3aBUCHUMOCTH YIJIOBOM CKOPOCTH Te€ja OT HAIMpaBJICHHUS OCEd KOOPAMHAT, >KECTKO
CBSI3aHHBIX C TeloM. Teopema O HE3aBHCHMOCTH YIJIOBOW CKOPOCTH Tela OT BhIOOpa MOroca.
Teopema 0 MpPOEKIUAX CKOPOCTEH JBYX TOYEK TBEPAOrO TeJa. YTIOBOE YCKOpPEHHE Tena.
Pacnipenenenue yckopeHuid TOUEK Tesla B MPOM3BOJBHOM ABHKEHUU. [locTynarensHoe IBUXEHUE
Tena. YrioBasi CKOPOCTh M YIJIOBOE YCKOPEHHE Tella, CKOPOCTh M YCKOPEHHE TOYEK Tela.
BpamarenbHoe nBMXKEHHE Tena BOKPYT HENOABUYKHOW OCH. YTIJIOBasg CKOPOCTh M YIVIOBOE
YCKOpPEHHE TeJla, CKOPOCTh M YCKOpEHHE To4eK Tena. [lnocko-mapaienbHoe IBUXEHUE Tena.
YrnoBasg CKOPOCTb M YIJIOBOE YCKOPEHHME Teja, CKOPOCTh M YCKOPEHHE TOUYEK Teja. Teopema o
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MTHOBEHHOM IIeHTpe ckopocTeit (M.11.c.). CriocoObl mocTpoeHus M.i.c. CII0KHOE TBHKEHUE TOUKH.
JlokanpHass npowsBomHas, auddepeHnnpoBaHHEe BEKTOpa B TOIBM)KHOM CHCTEME KOOPIMHAT
(popmyna Bypa). Teopema cioxKeHHSI CKOPOCTEH TOYKH B CIIOKHOM JIBIDKEHUU. Teopema CloxKeHHs
YCKOPEHUH TOYKH B CIIO)KHOM JIBUYKCHUH. .

3. Jlunamuxa

3.1. JluHamuka MaTepruaIbHON TOYKH

3akonsl HprotoHa, /JluddepenumanbHoe ypaBHEHHE [BMKCHUS MAaTEpUATBbHON TOYKH.
Juddepenumanbable ypaBHEHHs IBUKEHUS MaTepUaIbHON TOUYKH B IPOEKIUAX HA OCH JIeKapTOBOH
CHUCTEMBI KOOpAUHAT. YPaBHEHUsI IBUKCHHSI MATEPUATIbHOM TOYKU B IIPOEKLUAX HA €CTECTBCHHBIC
ocu. IlepBas n BrOpas 3amavya AMHAMMKU TOYKH. YPaBHEHMS [BHKECHUS MATEPUAIILHON TOYKHU B
HEMHEPLUAIbHOU CUCTEME KOOpAUHAT.

3.2. JluHaMuKa CUCTEMbI MaTepUATIbHBIX TOYEK

Macca, HeHTp Macc CUCTEMbI MaTE€pUAIbHBIX TOYEK. He3aBUCUMOCTD TMOJI0KEHUS LIEHTPA Macc
OT BBIOOpA CUCTEMBI KOOpAWHAT. MOMEHT MHEPIIMHM CHCTEMbl MaTePUAIIbHBIX TOYEK OTHOCUTEIBHO
ocu. OyHKIHUS TJIOTHOCTU pacrpenenceHuss Macchl. OQHOPOAHBIE CUCTEMBI MaT€pPUATBHBIX TOYEK.
MOMEHTBl HMHEPIMU OJHOPOJHOTO TMPSMOJUHEHHOTO TOHKOTO CTEP>KHS OTHOCUTEIBHO OCEH,
MEPIECHANKYJISIPHBIX CTEPKHIO U MPOXOASAIIMX YEPE3 €ro CEPeAUHY M KOHel. MOMEHTbl HHEPIUU
OJIHOPOJIHOTO KPYIJIOTO JUCKa H OAHOPOJHOIO KpPYIJIOTO KOJbL@ OTHOCHUTEIBHO OCEM,
MEPIECHANKYJSIPHBIX HMX IUIOCKOCTSM M MNPOXOASIIMX 4YEpe3 INeOMETPUUYECKUE LEHTpPhL. Teopema
['tolirenca-lITelinepa. BHemHue W BHYTpEHHUE CHWIIBI, JCUCTBYIOIIME HA TOYKU CHUCTEMBI.
CaoticTBa BHyTpeHHUX cwiI. JuddepeHnnaibHbie ypaBHCHUS IBUKCHUS CHCTEMBl MaTepUATbHBIX
TOYEK..

3.3. DneMeHThl aHAIUTUYECKON MEXaHUKHU

OneMeHTapHas paborta cuibl. PaboTa CHiIbI Ha KOHEYHOM INepeMelleHUH. MOIIHOCTh CHJIBI.
MomHocTh Tapel CUJI, TPUIOKEHHBIX K TBEpAoMy Temy. CumnoBas ¢yHkuus. CuioBoe IMode.
[TorenunansHoe cunoBoe mnone. IloreHumansHble cunbl. [loTeHnumanbHas sHeprus. CBolicTBa
NOTEHUUaNbHBIX cuil. IlpuMepsl mnoTeHIManbHbIX cuil. KuHeTnuyeckas dSHeprus CHCTEMBbI
MaTepHaJbHBIX TOUYEK B CJIOKHOM JBIKeHuM ( Teopema Kenura). Kunernueckast sHeprust TBepAoro
Tena B mpocTedmux aBukeHusX. [lomHas MexaHudeckas sHeprus. Kiaccubukauus cpszei.
[Tpumepsl pa3nUuYHBIX BUAOB CBs3eH. BO3MOKHBIE NEpeMEIEHUSI U BO3MOXKHBIE CKOPOCTH TOYEK
cucTeMbl. JeWCTBUTENBbHBIE IIEpEMEUIEHUs W JEHCTBHUTEIIBHBIE CKOPOCTH. BupTryanbHbIE
NEPEMELIEHNS U BUPTyaJIbHBIE CKOPOCTH. M30XpOHHBIE BapualMu JEKapTOBBIX KOOPAMHAT TOYEK
cucrteMbl. Ilonstne wuneanbHbIX cBszed. [Ipumepsl maeanbHbIX cBsA3eil. [lpuHnun uHEpHMH
Hanambepa. Cuna unepuun [anmamOepa. OOuiee ypaBHeHue AuHaMuku (npuHioun /lamambepa -
Jlarpamxka). Ilpunmun Kypaena. Ilpunmun BupTyanpHbIX mnepeMenieHuid. OO00OMEHHBIE
KOOPJIMHATBI, 0000IEHHBIE CKOPOCTH. YHUCIO cTeneHei cBOOOAbl CUCTEMBI MaTepHaIbHBIX TOUEK.
CBs3p MEXJly BHUPTYyaJbHBIMH IE€PEMELIEHUSIMU M H30XPOHHBIMU BapHalUsIMH OOOOIIEHHBIX
KoopauHat. BuptyansHbie 0000mEHHBIE ckopocTH. O000IIeHHBIE CHITBL. BhipaskeHus 00001EHHBIX
CHWJI 4Yepe3 MOUIHOCTH aKTHBHBIX CWI. MeToauka HaxoXAeHHs OOOOLIEHHBIX CHI. Y CIOBUS
pPaBHOBECHsI CUCTEMbI MaTEpUAbHBIX TOYEK B 0000IMIEHHBIX KoopauHaTax. Toxaecta Jlarpanxa.
Vpasuenus Jlarpanxka II-ro poma. Kunerndeckast sHEprusi CUCTEMBl MaT€pUABHBIX TOYEK Kak
¢byHKIMs 0000MIEHHBIX KOOPAUHAT U 0000IMEHHBIX ckopocTeld. CTpykTypa ypaBHeHHH Jlarpanxka
II-ro pona. ®yukuus Jlarpanxka. Ypasuenus Jlarpanxka II-ro poga B ciydae noTeHUUATbHBIX CHIIL.
O060061mEHHBIN HHTETpal Hepruu (MHTErpan Axodn)..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. CocTaBiieHue U pelnieHue ypaBHEHUH PaBHOBECHUSI COCTABHOM MIIOCKOM KOHCTPYKIIUU;

2. Cocrasnenue B (hopme ypaBHenuit Jlarpamka Il pona u pemenue ypaBHEHUN TUHAMUKA

MeXaHHM3Ma C OJIHOM CTETEeHbIO CBOOO/IBI;
3. CocraBlieHH€ U PEIICHUN YpaBHEHUM KHHEMAaTUKH MHOTO3BEHHOT'O TIOCKOT'0 MEXaHHU3Ma

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. Koncynpranuu npooasarcs no pasgeny "Cratuka"

2. Koncynpranuu npoBoasrcs no pasaeny "Kunemaruka'
Y. POBOJ paszaeny

3.  Koncynpramum npoBoasrcs o pasaeny "Jnnamuka"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCHUTIIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

Kongl
JUCLIUILINHE COOTBETCTBUH C
HHUKAaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1|12 ] 3

3HaTh:
OCHOBHBIE IT0JIO’KEHHUS, ONIPEAEIICHUS, V50113 + KonTponbHas pa60Ta/'I'<OHTpOJ'IBHa}I pabota "KunemaTnka
pe3yJIbTaThl KHHEMATUKH IJIOCKUX MEXaHU3MOB
OCHOBHBIE I10JIO’KEHHUS, ONIPEAEICHUS, Konrponsnas pabora/KonrponbHnas padora "Omnpenenenue
pe3yJIbTaThl CTATUKU N1-50mk-3 + peakumii CBA3EeM HaXOAAIIEHCS B PABHOBECUU TUIOCKOU

COCTaBHOM KOHCTPYKLIMH"
OCHOBHBI€ TIOJIOKEHUS, OTPEICTICHUS, KonTponbras padora/KontpoinbHas padora "CocraBienue
pe3yJIbTaThl JUHAMUKU N-Sorik-3 + YPaBHEHHH JUHAMMKN MEXAHU3MOB C OJHOU CTEIICHbIO

cB00OBI B hopMme ypaBHeHul Jlarpanxa II-ro pona"
0COOEHHOCTH NMPUMEHEHHS 3aKOHOB Pemenue 3anau/MHauBUya bHBIE 3a1aHUS 110 TEME
KUHEMATUKH K Pa3IMYHbIM MEXaHUYECKUM N 1-3omk-5 + "KunemaTuka mioCKUX MEXaHU3MOB"
CHUCTEMaM TOUYEK U TBEPIBIX TEJ
0COOEHHOCTH NMPUMEHEHHSI 3aKOHOB CTATHKH K Pemenue 3anau/MHauBunyansHble 3ananus "Onpeaenenue
pa3IMYHBIM MeXaHW4YecKuM cucteMam touek u | M/1-3ornk-5 + peakumii CBA3EM HaXOAAIIEHCS B pABHOBECUU TUIOCKOU
TBEPABIX TEI COCTaBHOM KOHCTPYKIIUU"
0COOEHHOCTH MPUMEHEHHSI 3aKOHOB TUHAMUKHU Pemenue 3anau/MiaauBunyanbHble 3a1aHus 10 TEME
K pa3JINYHbIM MeXaHn4eckuM cucremam touek | M/1-3ornk-s + "CocraBiieHHE ypaBHEHUI JUHAMHUKN MEXAHU3MOB C OJHOU
1 TBEPIBIX TEI CTerneHbl0 CBOOO b B popMe ypaBHeHuM Jlarpanxa II-ro pona”
YMersn:
IIPUMEHSATH KIIFOYEBBIE AJITOPUTMBI PacuetHo-rpaduueckast pa6ora/PI'P "Kunemaruka nmiaockux
KMHEMATUKH B PEIICHUH IPUKIIAJHBIX 3a/1a4 N JI-50mk-3 + MEXaHU3MOB"
TEOPETUYECKON MEXaHUKHU
IIPUMEHSITH KJIFOUEBBIE AITOPUTMbI TUHAMUKH B PacuetHo-rpaduueckas padota/PI'P "CocraBnenue u pemieHue
pelIeHN TPUKIAAHBIX 337a4 TEOPETHIECKON N 1-50mk-3 + YpaBHEHUN JTUHAMUKH MEXAHU3MOB C OJTHOM CTENEHBIO
MEXaHUKHU cB00016I B hopme ypaBHeHmit Jlarpanxka II-ro pona"
MIPUMEHSITH KJIFOUEBbIE AJITOPUTMbI CTATUKH B N J1-50mk-3 + PacuerHo-rpaduueckast pabora/PI'P "Onpenenenne peaknuit
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PEIICHUHU IMPUKIIaJHBIX 3a1a4 TeopeTquCKOﬁ

MCXaHHUKU

CBSI3€M HAXOSIICICSA B paBHOBECUM TUIOCKON COCTaBHOM
KOHCTpyKIuu"

YUYUTBIBATb 0COOEHHOCTH IIPUMCECHCHUA
KJIIFOYCBLIX aJITOPUTMOB CTaTUKH K
HCCICOO0OBAHUIO PA3JIMYHBIX MEXaHUYCCKUX

Pemenue 3amau/ManuBunyansabie 3aaanus "OnpenencHue
peakuuii CBA3EH HAXOAAIIECHCS B PABHOBECUU TUIOCKOU
COCTaBHOM KOHCTPYKIMH"

N-3orik-5
CUCTEM "
KonTponbras pabota/KontposbHas padota "Onpenenenue
peakuuii CBs3el HaxXOAAIEHCS B PABHOBECUH TIJIOCKOM
COCTaBHOM KOHCTPYKIUU"
YYUTHIBATh OCOOEHHOCTU MTPUMEHEHHUS Pemenue 3anay/MuauBuayanbHble 3a1aHus 10 TEMe
KJIFOYEBBIX aJITOPUTMOB KHHEMATHUKHU K "KuHemaruka INIOCKUX MEXaHU3MOB"
HCCJICAOBAHUIO PA3INYHBIX MEXaHUICCKUX WT-3ork-s "
Kontponbnas padora/KonTponbsHas padora "KuHemarnka
CHUCTEM
IUIOCKUX MEXAHU3MOB"
YYUTHIBATh OCOOEHHOCTU MTPUMEHEHUS Pemenue 3anay/MuauBuayanbHble 3a1aHus 10 TEME
KITFOUEBBIX AJITOPUTMOB TMHAMUKH K "CocraBiicHHE YpPaBHCHUW JUHAMHKU MEXaHU3MOB C OJHOU
HCCJICAOBAHUIO PA3INYHBIX MEXaHUICCKUX cTerneHblo cB000bI B popme ypaBHeHmit Jlarpanxa II-ro pona"
CUCTEM N-3orik-5

Konrponsnas padora/Konrponsnas padora "CocraBnenue
YpaBHEHHH JUHAMUKU MEXaHU3MOB C OJHOH CTENEeHbIO
cB000bI B hopMe ypaBHeHul Jlarpanxa Il-ro pona"

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanmszanuu: KommnbsrorepHoe 3aganue
1. PI'P "Kunemaruka miockux Mexanu3moB" (PacuetHo-rpaduueckas pabota)
2. PI'P "Onpenenenue peakiuii CBsA3el HaXOASICHCS B pAaBHOBECHH TIJIOCKOM COCTaBHOM
koHcTpykuuu" (Pacuerno-rpaduyeckas padora)
3. PI'P "CocraBiieHue u perieHue ypaBHEHUH JUHAMUKA MEXaHU3MOB C OJIHOM CTEIIEHbIO
cB0oOOBI B hopMme ypaBHeHu# Jlarpamka II-ro poma" (PacuetHo-rpadudeckas padbora)

Dopma peanuzaruu: [lncemennas pabota
1. KonTponbaas pabora "Kunemaruka miockux Mmexann3moB' (KoHnTposbsHas pabora)
2. KonTponbHas pabota "OmnpeneneHue peakiiuii cBsizel HaXosIIencs B paBHOBECUH TIOCKOM
cocraBHOH KoHCTpYykIMKH" (KoHTponbpHas pabora)
3. Kontponbnas padota "CocTaBiieHrue ypaBHEHU TUHAMUKA MEXaHHU3MOB C OJTHOM CTETEHBIO
cB0OOaBI B hopMme ypaBHeHuH Jlarpanxa II-ro poma" (KonTpoipHas padora)

®Popma peanuzanuu: [IpoBepka 3ananus
1. UnauBuayanbHble 3aa0us "Onpenenenne peakiuil cBsizell HaXxoAs1eicsl B paBHOBECUU
IUIOCKOM cocTaBHOM koHCTpykuuu" (Pemenue 3amay)
2. UnnuBuayanbsHble 3aaanus 1mo teme "Kunemartuka miockux mexanusmoB' (Pemenue 3amay)
3. UnnuBunyanbHbie 3aaanus no teMme "CocTaBiaeHne ypaBHEHUN JTUHAMUKHA MEXaHU3MOB C
OJTHOM CTeTeHbI0 CBOOO B! B popme ypaBHeHumid Jlarpamxka II-ro pona" (Pemenue 3anaq)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
WrtoroBast oleHKa 3a OCBOEHHUS Kypca BBICTABISETCS 110 COBOKYITHOCTH CpPEIHEU OIEHKH
YCIIEBAEMOCTH 33 CEMECTP U HK3aMEHALIMOHHOM OLIEHKHU

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. byrenun H. B.,JIynn 4. JI.,Mepkun . P.- "Kypc Teopernueckoii mexanuku", (12-e usna., crep.),
NznarensctBo: "Jlanp", Cankt-Iletepoypr, 2020 - (732 c.)

https://e.lanbook.com/book/143116;

2. Memepckuii, 1. B. 3agaun o TeopeTnyeckoi MexaHuKe : yaeOHOe mocoOue JyTsi By30B 110
HaIlpaBJICHUSAM MMOATOTOBKU M CHEIMATBHOCTSM B 00JIACTH TEXHUKU U TEXHOJIOTUH 1O IUCIUITIHE
"Teopernueckas mexanuka" / . B. Memepckuii ; Pen. B. A. ITanemos, [1. P. Mepkun. — 51-¢ u3g.,
crep. — CIIO. : Jlaub-IIpecc, 2012. — 448 c. — (YuebHukH 1uig By30B. CrieruanbHas JuTeparypa). —
ISBN 978-5-9511-0019-1,;
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3. Kopeuxkuii, A. B. Pemienne pacyeTHbIX 3a1aHUi IO CTaTUKE C IPUMEHEHUEM KOMITBIOTEPA :
MeToandecKoe rmocodue mo kypcam "Mexanuka" u "TeopeTnyeckas MexaHuka' 1Mo HaINpaBICHUSIM
"Juepromammnoctpoenue”, "Mammnoctpoenue", "Ilpuknaanas mexanuka" u ap. / A. B.
Kopeuxuii, H. B. Ocaguenko, Hau. uccnen. yu-t "MOU". — M. : U3n-Bo MOMU, 2013. — 76 c.
http://elib.mpei.ru/elib/view.php?id=5692;

4. Kopeukuii, A. B. Penienue 3aa4 KWHEMAaTUKY Ha MEPCOHAIBHOM KOMIIbIOTEpPE : MeToandeckoe
nocobue 1o kypcam "Mexanuka" u "TeopeTnueckast MEXaHUKa'" 110 HaPaBICHUSAM
"Ouepromammuoctpoenue”, "lIpuknagnas mexanuka'", "Temmosnepretuka',
"DnekTposHepreTrka, "INEKTPOHUKA, SIEKTPOMEXaHHKa U dJIeKTpoTexHomoruu" / A. B.
Kopenxkwii, H. B. Ocamuenko, Mock. s1epr. uH-T (MOU TVY). — M. : U3a-Bo MDU, 2004. — 48 c.;
5. Kopernkuii, A. B. Pemienne 3aga4 JuHaMUKHU Ha MIEPCOHATBHOM KOMIIBIOTEPE : METOIUYECKOE
nocobue 1o kypcam "Mexanuka" u "Teoperrdeckas MexaHUKa" 110 HAPABJICHUSIM
"Onepromamnoctpoenue", "[Ipuknannas mexanuka', "Temnosnepreruxa',
"DnekTposHepreTuka', "IIEeKTPOTEXHHUKA, JICKTPOMEXaHUKa U dJIeKTpoTexHooruu" / A. B.
Kopeukuii, A. A. Ky3ueuos, H. B. Ocaguenko, Mock. snepr. ua-t (MOU TVY). — M. : U3xn-Bo
MD5U, 2006. - 68 c.;

6. T. H. 'ybuna, E. B. Auapomnosa- "Pemenne nuddepeHunanbHbIX ypaBHEHUH B CUCTEME
KOMIIbIOTEpHON MaTeMaTuku Maxima", M3garenscTBo: "Enenkuii rocynapcTBEHHbI YHUBEPCUTET
uM. . A. byauna", Ener, 2009 - (99 c.)

https://biblioclub.ru/index.php?page=book&id=272098.

5.2 JIunieH3MOHHOE ¥ CBOOOTHO PacpocTPaHsieMoe TPOrpaMMHOe odecreyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucreMa ceMmeicTpa Linux;

4. Buneokondepenmu (Maiina, Coepmxkas, BK u np);

5. Scilab;

6. Python;

7. SmathStudio.

5.3 UHTepHeT-pecypcesl, BKIWOYas NpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

1. 3BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurTeTckas 0udjanoTexa oniaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexTponnasi 6udmmoreka MIU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeueHust Homep aynutopumn, OcHamenune
HAaUMEHOBaHUE
Y4eOHble ayAUTOpHUH IS Bb-300, YuecOnas napra, mapra co ckaMbei, pabouee MecTo
MIPOBEICHUS JICKITMOHHBIX ayIuTOpHUs COTPYAHMKA, CTOJI, CTYyJI, TpuOyHa, T0CKa
3aHATUN U TEKYILIETO MeJIoBasi, KOJIOHKU 3BYKOBBIE, MUKPO(OH,
KOHTPOJIA MYJBTUMEAUNHBIN MPOEKTOP, dKpaH, ydeOHO-
HAIJIAHOE 1ocoone
YueOHbIC ayAUTOPUH IS C-213, Yyebnas CTOJI, CTYJI, JOCKA MeJIOBast
MPOBEACHUS TPAKTUYECKUX ayIUTOpUs
3apsatuit, KP u KII
VYueOHbIC ayAUTOPUH IS C-213, Yyebnas CTOJI, CTYJI, JOCKA MEJIOBast
MIPOBEICHUS ayIUTOpUS
MIPOMEKYTOYHOM aTTECTALNKI
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IMTomemenus mia

HTB-303,

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ

CaMOCTOSITENTLHON pabOTHI JlexknimoHHas MUCHMCHHBIN, BEITATKA JIJIST OJICKIbI,
ayIuTOpus KOMITBIOTEpHAsI CETh C BBIX0JIOM B MIHTEpHET,
KOMITBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHIUIIOHEP
ITomemenus s C-216, Kabuner CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHCYJIbTUPOBaHUS COTPYJHUKOB MIPUHTEP
[TomemeHust A7ist XpaHSHUS b-400/1, CTeJIIaX, CTOJ, mKad
o0opyIoBaHUs U y4€OHOTO [Tomemenune

VHBEHTaps

nupexuun JHMU
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGOpGTI/I‘ICCKaSI MCXaHHKa

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

KM-9

KoHnTposnbHas padota "OnpeaesieHne peakiyii CBI3ei HaXO/ISIIEeHCs B paBHOBECHH TUIOCKON
cocraBHOM KoHCTpyKIMK'" (KoHTponpHas pabora)

PI'P "Onpenenenue peakiuii CBsI3ei HAXOAIICHCS B PABHOBECUH INIOCKOW COCTaBHOM
koHCcTpykuuu" (Pacuetno-rpaduyeckas padora)

NunuBunyansuelie 3aganus "OnpeaeneHrue peakiuii CBs3el HaxoAaIencs B paBHOBECUH
MJIOCKOM cocTaBHOM KOHCTpyKiuu'" (Pemenne 3amay)

KoHnTtpoinbHas padora "KuHemaTuka rmmockux mexanu3MoB' (KorTponbsHas padoTa)

PT'P "Kunematuka miockux mexanu3mMoB'" (Pacuerno-rpaduueckas padbora)

WuauBuayanbHble 3a1anud o teMe "Kunemaruka minockux Mexanu3moB" (Pemienue 3a1a4)
PT'P "CocraBieHue 1 pemieHue YpaBHEHUH THHAMUKA MEXaHU3MOB C OJTHOM CTEMEHBIO CBOOOIBI
B opme ypaBHenwmii Jlarpamxka II-ro pona" (Pacuetno-rpaduyeckas padora)

WuauBuayanbHble 3a1anud 1o TeMe "CocTapieHne ypaBHeHHM TUHAMUKYA MEXaHU3MOB C OJTHOM
CTETeHbI0 CBOOOBI B popme ypaBHenuid Jlarpamxka II-ro poga" (Pemenne 3amqaq)

Kontponbhas pabota "CocTaBieHue ypaBHEHUH TUHAMUKH MEXaHU3MOB C OJTHOM CTETICHbBIO
cBoOOaBI B hopMme ypaBHeHuH Jlarpanxka II-ro pona" (KonTpoipHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hnanexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszen KM: 1 2 3 4 5 6 7 8 9
pasnena | aucuuruiMHbl | Hepens 4 4 4 8 8 8 15 15 15
KM:
1 Cratuka
1.1 BBenenue + + +
12 DJIEMEHTHI TEOPUHU + + +
' CKOJIB3SIIINX BEKTOPOB
13 PaBHOBecue TBEpAOTO + + +
) Tela
2 Kunematuka
2.1 Kunematuka Touku + + +
29 Kunemaruka TBEpAOTO + + +
) Tena
3 Jlunamuka
31 JlnHamuKa MaTepruanbHOM + + +
) TOYKH
32 JlmHaMuKa CUCTEMBI + + +
) MaTepUaIbHBIX TOYCK
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3.3

DJIEMEHTEI
AHAJIUTUYECKOU MEXAaHUKU

Bec KM, %:

11

12

11

15

13

13
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