MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noarorosku/cnenuaibHocTs: 08.03.01 CTpouTenbeTBO

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HpOMbIIIIJIeHHOQ, IrpaKaaHCKO€ M1 JHEPIreTUHIECKOC
CTPOUTEJILCTBO

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEOPETUYECKAS MEXAHUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Obs13aTenbHas
NMPOrPaMMBblL:
o MUCHUTIHHBI IO Y4eOHOM
N ucnaLT 0 yuebuomy 51.0.02.04

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIHOYAS:
KontpoabsHas padora
PacuerHo-rpajguyeckas padora
Pemenue 3agau

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,50 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnapeney

Komep3aH E.B.

Waentuduratop

R48a5a5be-KomerzanYV-69d62bc

E.B. Komepzan

(OJDKHOCTB)

COI'ZTACOBAHO:

(moamucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

(pacupoBKa MOAMKCH)

CseneHva o snagensuye L3N M3K
PykoBogutens manene Xox108 B.A.
00pa30BaTEIbHON IPOrpaMMBbI Waentugmarop __|Raladd479-KhoKhlovVA-e19a9074 B.A. Xoxos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

CawnHoB M.I1.

Waentuduratop

R44cflcc8-SainovMP-e2adb419

(pacmudpoBka
TIOJITTHCH)

M.II. Caunos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
TIOJITTHCH)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ienp ocBOCHUS] AMCUMIIMHBI. 3HAHMEC OCHOBHBIX ITOJIOKCHHMH, OINPENEICHHUM, TEOPETHYECKHX

PE3YIbTATOB U BIIAACHHUC MCTOJaMH TeopeTquCKOﬁ MCXaHHUKH.

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/IHGCKOﬁ

MCXaHUK;

- (hopmHpoOBaHUE MPOYHBIX HABBIKOB 10 MPUMEHEHUIO METOJIOB HCCIIETOBAHUS TEOPETHICCKON
MEXaHMKH [IPU PELICHUU IIPUKIIAIHBIX 3a1a4.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-1 CnocobeH pemiath
3a/1a49u MpoQecCHOHATBHON
NeSITeJIbHOCTH HA OCHOBE
UCTIOJIb30BaHUS
TEOPETUYCCKHUX U
NPaKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHHYECKUX HAYK, a TAKIKE
MaTeMaTHYECKOTO arrapara

N JI-4onk-1 IIpencraBnenue
0a30BBIX IS
npodecCuoHaIbHON chepbl
($u3HYECKUX MPOLIECCOB U
SIBJICHUU B BUJIE
MaTeMaTUYeCKOTo(1X)
ypaBHeHUs(I)

3HATh:
- OCHOBHBIE TTOJIOKEHUS, OTIPEICTICHHUS,
pE3yNIbTaThl CTATUKY;

- OCHOBHBIE TTOJIOKEHUS, OTIPEICTICHHUS,
pe3yJIbTaThl KHHEMATUKH;

- OCHOBHBIE TTOJIOKEHUS, OTIPEICTICHHUS,
pe3ynbpTaThl AUHAMUKWY;

- 0COOCHHOCTH MPUMCHEHUS 3aKOHOB
CTaTHUKU K PA3JIMYHBIM MCXaHUYCCKHUM
CHCTEMaM TOYEK U TBEP/BIX TEll;

- 0COOCHHOCTH NMPUMEHEHHUSI 3aKOHOB
KMHEMAaTUKH K Pa3JIMYHbIM MEXaHUYEeCKUM
CUCTEMaM TOYECK U TBépI[BIX TECII,

- 0COOEHHOCTH IPUMEHEHUS 3aKOHOB
JUHAMHWKU K pa3JIMYHbIM MEXaHHUYCCKUM
CHUCTEMaM TOYEK M TBEPABIX TeJl.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(ecCHOHANBbHOW 00pa3oBaTelbHON Iporpamme
[IpombIneHHOE, TpakJaHCKOE M SHepreTudeckoe cTpouTenbcTBo (nanee — OIIOII), nanpaBneHus
noarotoBku 08.03.01 CtpouTensCTBO, ypoBEeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHue - 6akagaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHHUSAM U YMEHHSIM:
- 3HaTh OCHOBBI JINHEHHOM anreOpbl, MaTeMaTHYECKOTO aHAIH3a, AHATTUTHYECKON reOMETPUH, TEOPUU
nudepeHIaTbHBIX YPaBHEHUM; OCHOBHBIE METO/IbI, CIIOCOOBI M CPE/ICTBA MOTYUYEHUS, XPAHCHHS U

nepepadoTKU HHPOPMALIUH.

- YMCTb IPUMCHATHE MaTEMATHIYCCKHUEC METOJAbI U KOMIIBIOTCPHBIC TEXHOJIOTUU B XOAC€ PCIICHUSA
TCOPCTUUCCKHUX U MMPAKTHUYCCKUX 3a/a4.

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

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 33 2 12 - 6 - - - - - 15 - Ilodz0moska K KOHmMPOALHOU padome:
1.1 Beenenue 8 4 - 2 - - - - - 2 - [ToaroroBka k HalMCAHUIO KOHTPOJILHOMN
1.2 OJeMeHTHI TeOpUuHu 14 4 - 2 - - - - - 8 - pabortsl o Teme "OmnpeneneHne peakiuii
CKOJIB3SIIIMX BEKTOPOB CBsA3el IIIOCKOM cOCTaBHOW KOHCTPYKIUH"
1.3 PaBHoBecue TBEpIOTO 11 4 - 2 - - - - - 5 - Ilodzomoeka pacuemno-zpaguueckozo
Tena 3a0anus: BEITIOTHEHNE C TTIOMOIILIO
koMmietotepa PI'P "Onpenenenue peakunii
CBSI3€H MIIOCKON COCTaBHOM KOHCTPYKLUH"
Ilodzomoeka pacuemnvix 3adanui: Penenue
WHJIMBHUIYaJIbHBIX 3a/laHAH 110 TeMe
"OnpeneneHue peakuui cBs3el MI0CKON
COCTaBHOM KOHCTpYKUUHU" pazaeny "Cratuka'.
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], cTp. 5-10
[4], cTp. 3-8
[7], cTp. 12-17
2 Kunemaruka 27 8 - 4 - - - - - 15 - I10020mogKa K KOHmMpPONbLHOU padome:
2.1 Kunematnka TOUKH 11 4 - 2 - - - - - 5 - IMoaroroBka K KOHTPOJIBEHOH paboTe 1Mo Teme
2.2 Kunemaruka TBEPIOTO 16 4 - 2 - - - - - 10 - "Kunemarrka miaockux MexaHu3moB"

TCIa

Ilodzomoeka pacuemno-zpaguueckozo
3a0anua: BrIoHEHUE KOMITBIOTEPHBIMU
metonamu PI'P "KunemaTrka miiocKux
MEXaHU3MOB"

Iloozomoeka pacuemmuvix 3a0aHuil:
BrinonHeHne MHAMBUIYATbHBIX 3aIaHU 110
TeMe "KnHeMarnka mIoCKMX MEXaHU3MOB"
H3yuenue mamepuanog 1umepamypHuix
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UCIOYHUKOB:
[1], ctp. 111-116
[5], cTp. 4-9
[7], ctp. 125-130

3 JuHnamMuka 48 12 - 6 - 30 - Iloozomoeka pacuemublx 3a0aHuiL:
3.1 JuHamMuka 16 4 - 2 - 10 - BrinosnHeHNe MHIMBUYaIbHBIX 3aAaHUN 1O
MaTepHaJIbHOU TOUKH Teme "CocTaBlICHHE U PEIICHNE YpaBHEHUH
3.2 JlMHaMHMKa CHCTEMBI 16 4 - 2 - 10 - JIHHAMHAKHA MEXaHHU3MOB C OJTHOU CTETICHBIO
MaTepHaJIbHBIX TOUEK cBoOoabl B popme ypaBHeHHH Jlarpamka II-ro
3.3 DIIeMEHTBI 16 4 - 2 - 10 - pona"
AHAJTUTHYECKOM Iloozomoexa Kk KoHmpobHOU pabome:
MEXaHUKU IlogroToBka Kk KOHTpOJ'H:-HOﬁ pa60Te o TCMC
"CocTaBiieHHE U pellleHHe YpaBHEHUI
JIMHAMHWKH MEXaHU3MOB C OJTHOHM CTETICHBIO
cB000 161 B hopMme ypaBHeHuit Jlarpamxka II-ro
pona"
Ilodzomoeka pacuemno-zpaguueckozo
3adanus: BrITIONHEHNE KOMIIBIOTEPHBIMH
metonamu PI'P o treme "CocTaBieHue u
pelIeHre ypaBHEHNH THHAMHUKHA MEXaHU3MOB C
OJTHOY CTEIeHbI0 CBOOOIBI B (PopMe YpaBHEHHIHA
Jlarpanxa Il-ro pona"
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[1], ctp. 411-416
[2], cTp. 650-655
[3], cTp. 9-14
[6], cTp. 5-10
[7], ctp. 250-255
DK3aMeH 36.00 - - - 0.50 - 335
Bcero 3a cemecTp 144.00 32 - 16 0.50 60 335
Hroro 3a cemecTp 144.00 32 - 16 2 - 0.50 93.5

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 MexaHuKe. CBS3M M UX peakuuu. AkKcuoma
0CBOOOKIAEMOCTH OT CBsi3eil. HeKoTophie BUIBI CBSI3EH. .

1.2. DnemMeHThI TEOpUH CKOJIb3AIIUX BEKTOPOB

MOMEHT CWIbl OTHOCUTENBHO LEHTpa. MOMEHT CHJIBI OTHOCUTEIIBHO OCH. BbIpakeHue
MOMEHTOB CHJIbI OTHOCUTEIBHO KOOPAMHATHBIX OCEH Yepe3 NMPOEKLUUU CHIIbI U KOOPAMHATHI TOUYKH
IOPWIOKEHUST CHJIbl. DJEMEHTApHBbIE OINEpaluu Haj CuilaMH. OKBUBAJICHTHBIE CUCTEMBI CHIL
Teopema 00 >KBUB&JIEHTHOCTH IPOM3BOJBHOM CHUCTEMBbI CHJI JIBYM CHJIaM, OJIHA U3 KOTOPBIX
NPUJIOKEHA B 33JaHHON TOouke. [ JTaBHBIM BEKTOp M TJaBHBI MOMEHT cHCTeMbl cuil. Teopema 00
9KBUBAJIEHTHOCTH JBYX cucteM cuil. [lapa cuin. MoMeHT napsl cuil. Teopema 00 3KBUBaJIEHTHOCTH
U O CIOXKEHUU JBYyX mnap cwi. Onepauuy Haja Hapod Cujl, COXPaHSIOIIME SKBUBAJIEHTHOCTb.
Teopema 00 SKBHBaJEHTHOCTH HPOM3BOJBHOW CHUCTEMBbI CHUJ OJHOW CWile U mape 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. MeXaHMYecKoe COCTOSIHUE CHCTEMBI
MaTCpHAJIbHBIX TOYCK. PaBHOBecHe cHCTEMBI MaTCpraJIbHbIX TOUYCK OTHOCHTCIBHO 3aHaHHOﬁ
CUCTEMBbI OTCUETA. AKCHOMBI MEXAaHUKH: aKCMOMa O COXPAHEHUU PaBHOBECHs TBEPAOrO Tena IMOJ
Il@ﬁCTBI/IGM ABYX CHJI, aKCMOMa O HCU3MCHHOCTHU MCXAaHHUYCCKOI'O COCTOAHUA TBéleOI‘O TCJIa IIpU
N00aBICHUM WU OTOpAacChIBAHMHM JIBYX CHJ paBHBIX [0 BEJIMYMHE W HANPABICHHBIX B
IMPOTHUBOIIOJIOKHBIC CTOPOHBI BIOJIb OI[HOI\/JI HpﬂMOf/’I, aKCruoMa O CJIOKCHHUU U PAa3JI0KCHUH CUII,
NPUWIOKEHHBIX B TOYKe, MO TMpaBwily napamwienorpamma. CreacTtBue H3 aKCHOM: CHIIa,
JIEMCTBYIOIAsE Ha TBEPIOE TEIIO, — CKOJB3AINI BeKTOp. OnpeneneHne SKBUBAJICHTHBIX CUCTEM CHJI,
NENCTBYIONINX HA TBEPAOE TENO. Y CIOBUS COXPAHEHHsI pAaBHOBECHS CBOOOTHOTO TBEPOTO TeNa MO
JIEHCTBUEM TIPOU3BOJIBLHON CUCTEMBI CUJI. Y CTIOBUSI COXPAaHEHUSI paBHOBECHSI CBOOOHOTO TBEPIOTO
Tena MoJA JACHCTBUEM IUIOCKOM cucTteMbl cui. CTaTuuecku OmpeleiEHHbIE M HEONpeleTEHHbIE
3a/1a4u..

2. Kunemamuxa

2.1. Kunematuka TOUKH

Tpu cniocoOa 3ananus quxkeHHUs Touku. CKOpOCTh M yCKOpeHHue Touku. [Ipoekunu ckopoctu u
YCKOPEHHUS TOYKM Ha HEMOJABI)XHBIC JEKapToBbl OCH. CKOPOCTh M YCKOPEHHE TOYKH TIpHU
€CTECTBEHHOM CITI0CO0€ 3a1aHus €€ IBIKEHHUS. .

2.2. KunemaTtuka TBEpIOro TeIa

YrnoBasa ckopocTh Tena. Pacnpenenenue CKOpOCTEN TOYEK Tella B IMPOU3BOJBHOM JBHKEHUU.
Teopema 0 HE3aBUCHUMOCTH YIJIOBOM CKOPOCTH Te€ja OT HAIpPaBJICHUS OCEMl KOOpPJIMHAT, MKECTKO
CBSI3aHHBIX C TeloM. Teopema O HE3aBHCHMOCTH YIJIOBOW CKOPOCTH Tela OT BhIOOpa MOroca.
Teopema 0 MNPOEKIUSIX CKOPOCTEHM JBYX TOYEK TBEPAOTO TeJia. YTJIOBOE YCKOpPEHHE Tena.
Pacnipenenenue yckopeHuid TOUEK Tella B MPOU3BOJIBHOM JABHKEHUU. [locTynarenbHOe IBUKEHUE
Tena. YrioBasi CKOPOCTh M YIJIOBOE YCKOPEHHE Tella, CKOPOCTh M YCKOPEHHE TOYEK Tela.
BpamarenbHoe [BMXKEHHE TEna BOKPYr HENOABHKHOW OCH. YTIJOBas CKOPOCTh M YIJIOBOE
YCKOpPEHHE TeJla, CKOPOCTh M YCKOpEHHE ToyeK Tena. [lnocko-mapamienbHoe IBUKEHHE Tena.
YrnoBasg CKOPOCTb M YIJIOBOE YCKOPEHHME Teja, CKOPOCTh M YCKOPEHHE TOUYEK Teja. Teopema o
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MTHOBEHHOM IIeHTpe ckopocTeit (M.11.c.). CocoObl mocTpoenus M.1.c. CII0KHOE TBUKCHHE TOYKU.
JlokanpHass npomsBomHas, auddepeHIUpoBaHNEe BEKTOpa B MOIBMKHOH CHUCTEME KOOPAWHAT
(popmyna Bypa). Teopema cioxKeHHSI CKOPOCTEH TOYKH B CIIOKHOM JIBIDKEHUU. Teopema CloxKeHHs
YCKOPEHUH TOYKH B CIIO)KHOM JIBUYKCHUH. .

3. Jlunamuxa

3.1. lunamuka MaTepraibHOM TOUKU

3akonsl HprotoHa, /JluddepenumanbHoe ypaBHEHHE [BMKCHUS MAaTEpUATBbHON TOYKH.
Juddepenumanbable ypaBHEHHs IBUKEHUS MaTepUaIbHON TOUYKH B IPOEKIUAX HA OCH JIeKapTOBOH
CUCTEMBI KOOpAMHAT. YPaBHEHMsI IBUJKCHHSI MATEPUAIbHOM TOYKH B IIPOCKLUSAX HA €CTECTBCHHBIC
ocu. IlepBas n BrOpas 3ajavya JUHAMMKU TOYKU. YPaBHEHHS [IBHKECHUS MAaTEpUAIbHOM 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 HMHEPIUU OJHOPOJHOTO MPSAMOJUHEHHOTO TOHKOTO CTEP>KHS OTHOCUTEIBHO OCEH,
MEPIECHANKYJSIPHBIX CTEPKHIO U MPOXOASAIIMX YEPE3 €ro CEPeArHY M KOHel. MOMEHThl MHEPIUU
OJIHOPOJIHOTO KPYIJIOTO JUCKa H OAHOPOJHOIO KpPYIJIOTO KOJbL@ OTHOCHUTEIBHO OCEM,
MEPIECHANKYJSIPHBIX HMX IUIOCKOCTSM M MNPOXOASAIIMX YEpe3 IeOMETPUUYECKUE LEHTphl. Teopema
['tolirenca-lITelinepa. BHemHue W BHYTPEHHUE CHIIbI, JEUCTBYIOIIME HA TOYKH CHUCTEMBL.
CaoticTBa BHyTpeHHUX cwiI. JuddepeHnnaibHbie ypaBHCHUS IBUKCHUS CHCTEMBl MaTepUATbHBIX
TOYEK..

3.3. DyieMeHThl aHAIUTUYECKON MEXaHUKU

OneMeHTapHas paborta cuibl. PaboTa CHiIbI Ha KOHEYHOM INepeMelleHUH. MOIIHOCTh CHJIBI.
MomHocTh Tapel CUJI, TMPUIOXKEHHBIX K TBEpAoMy Teny. CumnoBas ¢yHkuus. CuiioBoe Imode.
[TorenunansHoe cunoBoe mnone. IloreHumansHble cunbl. [loTeHnumanbHas sHeprus. CBolicTBa
NOTeHUUaNbHBIX cui. Ilpumepsl mnoreHnumanbHbIX cuil. KuHernueckas >SHeprus CHCTEMBbI
MaTepHaJIbHBIX TOUYEK B CIOXKHOM JBMKeHUH ( Teopema Kenura). Kunernueckas sHeprust TBepioro
Tena B mpocTedmux aBukeHusX. [lomHas MexaHudeckas sHeprus. Kiaccubukauus cpszei.
ITpumepsl pa3nUuUHBIX BUAOB CBs3eH. BO3MOXKHBIE IEpEMEIIEHUS U BO3MOXHBIE CKOPOCTH TOYEK
cucTeMbl. JeWCTBUTENbHBIE IEpEMENICHUs W JEHCTBHUTEIBHBIE CKOPOCTH. BupryanbHble
NEPEMELIEHNS U BUPTyaJIbHBIE CKOPOCTH. M30XpOHHBIE BapualMu JEKapTOBBIX KOOPAMHAT TOYEK
cucrteMbl. Ilonstne wuneanbHbIX cBs3ed. [Ipumepsl wmaeanpHbIX cBA3edl. IlpuHuun wHEpHMH
Hanambepa. Cuna unepuun [anmamOepa. OOuiee ypaBHeHue aAuHamuku (nmpuHuun amamOepa -
Jlarpamxka). Ilpunmun Kypaena. Ilpunmun BupTyanpHbIX mnepeMenieHuid. OO00OMEHHBIE
KOOpJMHATHI, 0000IEHHBIE CKOPOCTU. YHUCIIO cTeneHel cBoOOIbl CUCTEMbBI MaT€pPUATbHBIX TOYEK.
CBsi3b MEXJy BHUPTYaJbHBIMH MEPEMELIEHUSIMU M H30XPOHHBIMU BapHalUsIMU OO0OOIEHHBIX
KoopauHat. BuptyansHbie 0000mEHHBIE ckopocTH. O000IIeHHBIE CHITBL. BhipaskeHus 00001EHHBIX
CHWJI 4Yepe3 MOUIHOCTH aKTHBHBIX CWI. MeToauka HaxoXAeHHs OOOOLIEHHBIX CHI. Y CIOBUS
pPaBHOBECHsI CUCTEMbI MaTepUAIbHBIX TOYEK B 0000IMIEHHBIX KoopauHatax. Toxnecta Jlarpanxa.
VpaBuenus Jlarpanxka II-ro poma. Kunerndeckas 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 moTeHUMATbHBIX CHIIL.
O060061EHHBII HHTETpal SHeprun (MHTErpan SAxodn)..



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

2. CocraBiieHHE U pelICHUN YpaBHEHUN KUHEMATHUKXA MHOTO3BEHHOTO MJIOCKOTO MEXaHU3MA;
3. CocraBnenue B popme ypaBHeHui Jlarpanxa Il pona u pemeHne ypaBHEHUNH JUHAMUAKHA

MEXaHH3Ma C OJIHOH CTEIIEHbBIO CB06OILBI.

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 Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YIbTATHI 00yUEHUS

Howmep paznena
JUCHUTIIUHEI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

Kongl
10 TUCLMILINHE COOTBETCTBUU C
WHJIUKaTOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1| 2] 3
3HaTh:
0COOEHHOCTH IPUMECHEHHS 3aKOHOB Pacuerno-rpaduueckas padota/PI'P "CocraBienue u pemeHue
JTUHAMUKH K Pa3IUYHBIM MEXaHUYECKUM N-4onk-1 + ypaBHEHU JUHAMHUKH MEXaHU3MOB C OJHOW CTCTICHBIO CBOOO/IBI B
CHCTEMAM TOYEK U TBEPJBIX TEI ¢dhopme ypaBuenuit Jlarpanxa Il-ro pona”
0COOEHHOCTH NMPUMEHEHHS 3aKOHOB PacuerHo-rpaduueckas padora/PI'P "Kunemarnka rmiockux
KMHEMATUKH K PAa3JIMYHBIM MEXaHUYECKUM N-4onk-1 + MEXaHU3MOB"
CHUCTEMaM TOUYEK M TBEPIBIX TEI
0COOCHHOCTH MPUMEHEHHS 3aKOHOB CTaTUKU KonTponbnas pabora/Kontponbnas padota "Onpenenenue
K pa3JINYHbIM MEXaHUYECKUM CUCTEMaM peakIuii CBsA3EH HaXOAIICHCS B PABHOBECUH TIJIOCKOM COCTaBHOM
TOYEK U TBEPABIX TEI KOHCTpYKIUU"
I/II['4OHK-1 + " 7
Pacuerno-rpaduueckas padora/PI'P "Onpenenenue peakiuit
CBSI3€M HAXOJSIIEHCS B PABHOBECUHU INIOCKOM COCTaBHOU
KOHCTpyKUun"
OCHOBHBI€ TTOJIOKEHUS, ONPE/ICTICHUS, Pemenue 3anay/MuauBuayanbHbIe 331aHUS 10 TEME
pe3yabTaThl TUHAMHUKU "CocraBiieHHE YpaBHEHUN TUHAMUKU MEXaHU3MOB C OJIHOM
CTeIEeHbI0 CBOOOIbI B popme ypaBHeHui Jlarpanxa II-ro poga"
NJ1-4onk-1 + "
KonTponbnas padora/KonTtponbnas padota "CocraBienue
ypaBHEHUN JUHAMHUKH MEXaHU3MOB C OJHON CTETIEHbIO CBOOO/IBI B
¢opme ypaBHenuit Jlarpanxa I1-ro pona”
OCHOBHBIE TIOJIOKEHUS, ONPENICICHNS, Pemenue 3amau/ManuBuayansabie 3aaanus no teme "KuaemaTuka
pe3yabTaThl KHHEMATUKHU MJIOCKUX MEXaHU3MOB"
N-4onk-1 + .
Kontponbnas padora/Kontponbhas padora "Kunemarnka
MJIOCKUX MEXaHU3MOB"
OCHOBHBIE TIOJIOXKEHUS, ONPENICICHNS, WJI-4 + Pemenue 3amau/ManuBunyansabie 3aaanus "OnpenencHue
-40r11K-1 o . . . .
pe3yabTaThl CTATUKU peakiuil CBsA3eil HaXOIIeNCsl B pABHOBECUH MJIOCKOM COCTaBHOM
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‘ KOHCTPYKIUH"
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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
2 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# Jlarpanxka II-ro poma" (PacuetHo-rpadudeckas padora)

dopma peanuzanuu: [TuceMenHas padbota
1. KonTponbaas pabora "Kunemaruka miockux Mmexann3moB' (KoHnTposbsHas pabora)
2. KonTponbHast pabota "OrnpeneneHue peakiiuii CBs3el HaXos1Ielics B paBHOBECUH TIOCKOMH
cocraBHOH KoHCTpyKIMK" (KoHTponpHas pabora)
3. Kontponbnas padota "CocTaBiieHrue ypaBHEHU TUHAMUKA MEXaHHU3MOB C OJTHOM CTETEHBIO
cB0OOaBI B hopMme ypaBHeHuH Jlarpanxa II-ro poma" (KonTpoipHas padora)

®dopwma peanmsanuu: [IpoBepka 3amanus
1. UnauBuayanbHble 3a1anus "Onpenenenre peakiuil cBsizell HaxoAs1eicsl B paBHOBECUU
IUIOCKOM cocTaBHOM koHCTpykuuu" (Pemenue 3amay)
2. UnnuBuayanbsHble 3aaanus 1mo teme "Kunemartuka miockux mexanusmoB' (Pemenue 3amay)
3. UnnuBunyanbHele 3a1anus o Teme "CocTaBieHrne ypaBHEHUN JUMHAMUKYA MEXAHU3MOB C
OJTHOM CTeTeHbI0 CBOOO B! B popme ypaBHeHuid Jlarpamxka II-ro pona" (Pemenue 3agaq)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne2)
WrtoroBast oleHKa 3a OCBOEHHs Kypca BBICTABISETCA 10 COBOKYMHOCTH CpPEIHEH OIEHKU
YCIIEBAEMOCTH 33 CEMECTP U HK3aMEHALIMOHHOM OLIEHKHU

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOHJIE 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.),
UznatensctBo: "Jlans", Cankr-IlerepOypr, 2020 - (732 c.)

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

2. byrenun, H. B. Kypc Teopernueckoii mexanuku. B 2 1. T.1. Craruka u knemaruka. T.2.
Junamuka : yueOHOe mocodue /i By30B 0 TeXHU4ecKuM crenuanbHoctsm / H. B. bByrenun, S1. JI.
Jlynn, J1. P. Mepkun . — 9-e uzn., crep . — CII0. : Jlanbs-IIpecc, 2007 . — 736 c¢. — (YueOHUKYT s
By30B. CniennanbHast aureparypa) . - ISBN 978-5-8114-0052-2 ;
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3. byrenun, H. B. Kypc Teopernueckoii mexanuku: T.2. lunamuka : Y4yeOHuK 17151 BTy308 / H. B.
byrenun, . JI. JIyan, J{. P. Mepkun . — 3-e u3n., ucnp . — M. : Hayka, 1985 . —-496 c.;

4. Kopeukuit, A. B. Perenue 3a1a4 cTaTuky Ha IEPCOHATBLHOM KOMITbIOTEpPE : MeToanueckoe
nocobue 1o Kkypcam "Mexanuka" u "Teopernueckas MexaHUKA" I SHEPTOMAITHHOCTPOUTEIBHBIX,
TEIUIOIHEPTETHUCCKUX, SJICKTPOIHEPTETHUSCKUX H IICKTPOTEXHUYECKUX HAIIPABICHUN 00ydeHus /
A. B. Kopenkuii, H. B. Ocaguenko, Mock. snepr. ua-t (MOU TY) . — 2003 . — 64 c.;

5. Kopeuxkuii, A. B. Pemenne 3ajau KWNHEMaTUKU Ha IEPCOHAILHOM KOMITIbIOTEpE : Meronnueckoe
nocobue 1o Kkypcam "Mexanuka" u "Teoperndeckas MexaHUKa" 110 HATIPABJICHUAM
"Onepromammnoctpoenue", "[Ipuknannas mexanuka'", "TemnosHepreTuxa',
"DnekTposHepreTuka', "DIEeKTPOHUKA, AIEKTPOMEXaHUKa U dJIeKTpoTexHooruu" / A. B.
Kopeuxkuii, H. B. Ocaguenko, Mock. suepr. uH-tr (MOU TY) . — M. : U3n-Bo MOU, 2004 . —48 c.;
6. Kopenkuii, A. B. Penienue 3aga4 TMuHAMUKU Ha IEPCOHATLHOM KOMITBIOTEPE ;| METOJUYECKOE
nocobue 1o kypcam "Mexanuka" u "TeopeTnueckast MEXaHUKa'" 110 HaPaBIECHUSAM
"Ouepromammuoctpoenue”, "lpuknagnas mexanuka'", "Termnosnepretuka',
"DnekTposHepreTrka”, "IIEKTPOTEXHUKA, HIEKTPOMEXaHUKA U dIeKTpoTexHomorun" / A. B.
Kopeuxkuii, A. A. Ky3ueuos, H. B. Ocaguenko, Mock. suepr. ua-1 (MOU TY) . — M. : U3n-Bo
MDBH, 2006 . - 68 c.;

7. Memepckuit 1. B.,IlansmoBa B. A.,Mepkuna /1. P.- "3agauu no teopernueckoit mexanuke", (52-
e u3l., crep.), M3narensctBo: "Jlans", Cankr-IlerepOypr, 2019 - (448 c.)
https://e.lanbook.com/book/115729.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucreMa ceMmeicTpa Linux;

4. Maitan Buneoxondepenunu;

5. Aatuniaruat BY3.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6udJmoTeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za naHHbIX )KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. 9BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

7. dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HauMEHOBaHUue
Y4eOHble ayIUuTOpUN XK-120, cepBep, KOHAUIIMOHED
JUTSA TIPOBEJICHUS MamuHHEIN 3a1
JICKIIUOHHBIX 3aHIATHU U MBI
TEKYIIETO KOHTPOJIS I'-307, YueOnas CTOJI PENOAABATENS, CTOJI, CTYJI, TOCKA MEJIOBAas,
ayIUTOpHUs MYJIBTUMEIUNHBIN TPOEKTOP, IKPaH, KOMIIBIOTED
MEPCOHAJIbHBINA, KOHJAUIIUOHED
VYuebHbIC ayAUTOPUHN K-120, cepBep, KOHIUITHOHEP
JUI IPOBEIECHUS MamuHHBIN 345
MIPAKTUYECKUX 3aHATUH, NBI[
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KP u KII I'-305, Yuebnas | mapta, CTOJ IpemoaBaress, CTyJ, 10CKa MeJIoBas,
ayIUTOpUS KOMITBIOTEpHAs CETh C BbIXOJ0M B HTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHIAUIMOHED
VYueOHbIC ayAUTOPUHN K-120, cepBep, KOHIUITMOHEP
JUIS IPOBEECHUS MamuHHBIN 341
MPOMEKYTOUHOMN NBII
aTTecTaluu I'-305, Yuebnass | mapTta, CTOJ IpEmoAaBares, CTyJ, J0CKa MeIoBasl,
ayIUTOpUs KOMITBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHAUIMOHED
[Tomernenus s HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJI MUCbMEHHBIH,
CaMOCTOSTEJIbHOU KomnbsrorepHslii BELIAJIKA JUISl OJEXK/Ibl, KOMIIBIOTEPHAS CETh C
paboThI YUTAJIbHBIN 3aJ1 BBIX0JIOM B MIHTE€pHET, KOMIIBIOTED

NIEPCOHAIBHBIN, IPUHTEP, KOHIUIIUOHED

ITomemntenus miis
KOHCYJIbTUPOBAHMS

I-202, Kabuner

COTPYJTHUKOB Kad.

"3ITC"

CTOJI JTsl pabOTHI C JOKYMEHTaMH, CTOJI
KOMIBIOTEPHBIH, CTYII, MKad A JOKYMEHTOB,
KOMITBIOTEPHAS CETh C BBIXOA0M B MIHTEpHET,
HOYTOYK, KOMIIBIOTEp MEPCOHATIBHBIN, TPUHTED

ITomemenus ais
XpaHEHUs
000opy0BaHUA U
yueOHOT0 UHBEHTaPs

I'-225, Kinagosast
kadenpst "T'BUD"

CTeJUIaX MJIA XpaHEHUsI MHBEHTAps, CTYJI, CTOJ
MMMCbMCHHBINA, KOMITBIOTEPHAS CETh C BBIXOJOM B
WNurtepuet, HaOOp MHCTPYMEHTOB IS
npo(UIAKTUIECKOTO 00CTYKUBAHUS
obopymoBanusi, HAOOPHI IEMOHCTPAIITHOHHOTO
000py/nOBaHusl, apXUBHBIC JOKYMEHTHI,
JUTUTOMHBIC U KYpCOBBIC PaOOTHI CTYJCHTOB,
KaHIICJIAPCKUIN TIPUHAIIICKHOCTH, 3allaCHbIC
KOMIUIEKTYIOIIHE JIJIs1 000PY0BaHUsI, CMEHHBIE
3amyactd 11t OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGOpGTI/I‘ICCKaSI MCXaHHKa

(Ha3BaHME AUCIMILIMHBI)

2 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 3a1anus 1o teme "CocTtapieHne ypaBHEHHH 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 Jlarpanxa II-ro poxa" (KonTpoipHas padbora)

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 3 4 4 7 8 8 12 12 15
KM:
1 Cratuka
1.1 BBenenue + +
12 DJIEMEHTHI TEOPUHU + N
' 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 + + +

MaTCPHAJIbHBIX TOUCK
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3.3

DJIEMEHTEI
AHAJIUTUYECKOU MEXAaHUKU

Bec KM, %:

10

10

10

10

10

10

10

15

15

15




