MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA MEXAHN3MOB 1 MAIIINH

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
Ky3bmuH AHTOH OJsieroBud, K.T.H., JOLIEHT

Kadenpa U8 CUCTEMEI ITPUBOJOB, MEXATPOHUKA U
POBOTOTEXHUKA
[Tonos Banepuit BnagumupoBud, K.T.H., JOLIEHT, JOLEHT

IIporpamma paccMoTpeHna
Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel U8 CUCTEMBI ITIPUBOJOB, MEXATPOHUKA U POBOTOTEXHUKA

3aBegytromuii Kadeapoit Craxxkos C.M., f.T.H., ipod.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A4 CTAPTOBBIE U TEXHUYECKHWUE KOMIUVIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBeaytorumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA MEXAHVW3MOB 1 MAIIINH

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-04 — croco6HOCThL MpOBOAUTE MaTeMaTH4eCKOoe MOZJe/IMpOBaHue paBpa6aTbIBEIEMOFO usaennda U ero
noacucrem [Ajid IpOrHO3MPOBaHUA ('l)YHKL[I/IOHI/IpOBaHHH, OMNTUMM3allUr, OXXHUAd€MBIX DUCKOB W BO3MOXXHBIX
OTKa30B

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-04

3HAHUA:

00 OCHOBHBIX SIBIEHUSIX B MEXaHU3MaXx;

HABbIKU:

KHHeMaTH4yeCKOro aHa/iu3a MexaHHu3Ma;

CHJIOBOTO aHa/M3a MexaHU3Ma.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmaa TEOPUSI MEXAHU3MOB 1 MAIIWH sBAsieTCs JUCLUTUTAHON 00513aTe/TbHOM
yacTu 6/10Ka 1 mporpamMMbI TIOATOTOBKM 110 HarpasyieHuto 24.05.01 IIpoekmupogaHue, npou3goocmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CogepkaHve IUCLUIUIMHBI ABISeTCs jJorudeckuM rnpogosskenreM auciviuiid: TEOPETUUYECKASA
MEXAHUKA, BbICIITAI MATEMATHUKA, ®PU3UKA.

Copep>kaHye JUCITUTUIMHEI SIBJISIETCS OCHOBOM fiy1st 0cBoeHus auciurmvi: JETAJIA MAIIIVH.
[TpenBapuTe/bHBIE KOMITETEHIMH, COPMUPOBaHHbBIE Y 00YYArOIerocs /0 Hauaua U3yYeHus AUCIUTTHHBL:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTHyeCcKOro aHair3a U MOZAeMPOBaHKs, TEOPeTUUECKOTO U SKCIIePUMEHTATbHOTO UCC/eJOBaHUS
JUTs1 pellieHNs MTH)KeHePHBIX 3aziad TIpodeCcCMOHaTBEHOM JesaTebHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepPHBIX 3a/1au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fenoB U AUJaKTHYECKUX eIHHHILY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuun

JlaGopaTopHbIit
MPaKTHKYM

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-04

Paspen 1. CTPyKTYpHBIH aHa/Iu3 U CHHTe3 MeXaHU3MOB. 1.1. BBezieHue —
MOCTAHOBKa 3a/jau. 1.2. 3BeHbsl, KHHEMaTHUeCKKe Tapbl, UX K1acCubUKaLys.
KuHemaTHyeckue Lieli, MexaHU3MBl, TaCCHBHBIE CBsI3U. UKC/I0 cTereHeld CBOGO/BI.
TMaccuBHble cBasy. 1.3. CtpykTypHble rpynmbl. Knaccudukaimum MexaHu3MoB.
AJIrOpUTMBI CTPYKTYPHOI'O aHa/13a U CHHTe3a.

12

Paszpen 2. KuHeMaTHUecKHiH aHa/IM3 M CHHTe3 IJIOCKHMX PhIYa)KHbIX
MexaHu3MoB. 2.1. [TocraHoBKa 3ajau. 2.2. I[Tepegatounsle GpyHKLuu. 2.3. MeTtoz
1aHoB. 2.4. MeTo/; BeKTOPHBIX KOHTYPOB. 2.5. MeToz npeo6pa3oBaHysi KOOPAWHAT.
2.6. OCHOBHBIE MeTO/[bI Y a/ITOPUTMbI KHHEMaTH4eCKOro aHa/li3a ¥ CUHTe3a.

24

16

20

Pa3zpaen 3. KynaukoBsie mexanu3smsl. 3.1. Knaccudukarps. 3.2. ®asbt paboThL.
3.3. OcHOBHBIe reomMeTpuyueckue napametpsl. 3.4. [lepesjaua cus, yron Jap/eHus,
sB/IeHUe 3aK/IMHUBaHuU. 3.5. Onpe/ie/ieHre OCHOBHBIX FeOMeTpUYeCcKHX
rapamMeTpoB /11 Pa3/IMYHbIX TUIIOB MeXaHU3MOB. 3.6. BbIOOp 3aKoHa /iBIKEHUs
BeJIOMOTO 3BeHa, obecrieueHne 6e3yapHoii pabotsl. 3.7. [IpodumpoBaHue
KyJIauKOB.

16

11

10

Paszpen 4. 3youarbie Mexanusmbl. 4.1. Knaccudukanpst. 4.2. LumuHapruyeckue,
KOHUYeCKHe, BUHTOBbIE U uepBAUHbIe repejiaul. 4.3. OCHOBHOM 3aKOH 3allerieHHsl.
4.4. DBonbBeHTHOe 3atjeruieHre. OCHOBHbIE MTapaMeTphbl 3yOuaToro koseca u
3ybuaroro 3atjerieHus. 4.5. 30HbI O/HO- U JABYMAPHOTO 3aLierieHust, K03 ULHeHT
TIepeKpbITHsI, KO3 (HULMEHTHI yeNbHOTO JaBIeHHsT M CKOJIbKeHus1. 4.6. MeTozp!
M3roTOB/IeHHs 3y6uaThIX Koslec, IB/IeHHs 10/ipe3a U 3a0CTpeHust 3y6a, MUHIMa/IbHOe
4nCsio 3y6beB. 4.7. 3y6uarbie MEXaHU3MbI C HEMOJABIKHBIMU 0CSIMHU Koriec. 4.8.
InanerapHble U AuddepeHIManbHbIe 3y6uaTble MeXaHU3MbI U MX KHHeMaTHue CKUit
aHanmu3. 4.9. [IpuBesieHne KpyTAIuX MoMeHTOB. 4.10 Ycumus B 3ateruieHnn. Pacyer
peakLii B Oropax BasoB.

19

13

15

Paspen 5. CuioBol pacyeT peIYaXXHbIX MeXaHU3MoB. 5.1. Cratnyeckast
OIpe/IeIMMOCTh KHHeMaTuueckoii Lenu. 5.2. IpuHuun 4’ Anambepa. 5.3.
OrnpefienieHrie MHEPLMOHHBIX HAarpy3ok. 5.4. CH/I0BOI pacueT CTPYKTYPHBIX TPYIIIL.
‘YpaBHeHusI paBHOBeCHSI U UX pellleHNe [JIsl Onpe/ie/IeHNs peakiiyii B
KHHEMaTU4YeCKHUX rnapax. 5.5. CuoBoit pacueT BXOAHBIX 3B€HbEB. ypaBHeHPlﬂ
PaBHOBECHS! U UX pelleHue /Uit Orpe/ie/leHus peakLiiii B KUHeMaTH4YeCKHX rapax.

11

25

Paspien 6. YpaBHoBemMBaHue MexaHu3MoB. 6.1. [TocTaHoBKa 3ajau.
6.2.YpaBHOBellIMBaH{e POTOPOB MPU U3BECTHOM PaCIOIOKeHUU
HeypaBHOBEIIeHHbIX Macc. 6.3. YpaBHOBeIlIMBaHUe POTOPOB IIPYU HEM3BECTHOM
PacIio/IoKeHHU HeypaBHOBEIIIeHHBIX MaccC. Ba]IaHCPlpOBO‘—IHBIe CTaHKHU.

13

10

Paszpen 7. [IMHaAMHKA MalIMH ¢ a0COTIOTHO )KeCTKUMH 3BeHbAMM. 7.1.
TMocraHoBka 3aziaun. Metoz nipuBefienys. 7.2. IIpyBefieHre CUI 1 MOMEHTOB. 7.3.
IIpuBesieHre Macc ¥ MOMEHTOB MHepLUU. 7.4. YpaBHeHHe [BIDKeHus. 7.5. AHanu3 u
a/IrOpPUTMbI PellleHUs] YPaBHeHUsl IBIXKeHHUSL.

13

10

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

Bcero no gucuunanHe

108

68

34

17

17

40

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u HauMeHOBaHMe
pa3jena AMCIMIUINHbI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
JacoB

Pasgen 1. CTpyKTypHBIH
aHa/IM3 U CUHTe3 MeXaHU3MOB.

CTpyKTYpPHBII aHa/I3 PbIUa)KHBIX MEXaHHU3MOB

Pa3zpen 2. Kunemaruueckuii
aHa/M3 U CUHTe3 TJIOCKUX
PBIUXHBIX MEXaHU3MOB.

KunemaTtuueckuii aHaIu3 PBIYaXXHBIX M€XdaHW3MOB

Paspen 3. KynaukoBble
MeXaHU3MBbI.

Kunemarnueckuii aHamm3 KYJ/IQUKOBBIX M€XaHHW3MOB

Pazgnen 4. 3ybuatbie
MeXaHU3MEI.

ITpoeKTUPOBOUHBIE PACUETHI 3y0UaThIX MEXaHU3MOB

Pasgen 5. CunoBoii pacueT
PBIYa’KHBIX MEXaHU3MOB.

MeXaHH3MOB

OrmnpegesieHre peaklyii B KHHEMaTU4YeCKHX 1apax

Pa3gen 7. [JuHaMuKa MalllvH C
abCOJTIOTHO >KeCTKUMU
3BEHbSIMU.

Pacuét npuBeEHHBIX CHJ1 1 MOMEHTOB /1/15 Pa3/IMUHbIX
TUIIOB MeXaHU3MOB. PacyéT npuBeAEHHBIX MacC U MOMEHTOB
VHEpLUM pa3UYHbIX MeXaHU3MOB.

Bcero 3a 5 cemectp

17

6
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3.3. JIaGopaTopHbIii NPAKTUKYM

Oonem,
Ne Homep v HaiMeHOBaHHe
Tema /1a00paTOPHOro MPaKTHKyMa aya.
n/n pa3jesa JUCLUNIUHBI
4acoB
Pasgen 1. CTpyKTypHBIH
1 |aHamu3 U CUHTE3 CTpyKTypHBII aHa/1M3 PhlYa)KHbIX MEXaHU3MOB 2
MeXaHHU3MOB.
Paznen 2. KunematuuecKkuii
2  |aHanu3 ¥ CUHTe3 IVIOCKUX  |KuHemaTuueckuil aHa/M3 pblYaKHBIX MeXaHU3MOB 4
PBIUaKHBIX MEXaHU3MOB.
Pazpen 3. KynaukoBbie .
3 Kunemarnueckuii aHam3 KyJ1auKOBbIX MeXaHU3MOB 3
MeXaHU3MBI.
Pazgnen 4. 3ybuatbie
4 A y ITocTpoeHye 3BO/ILBEHTHOIO Mpodu/ist 3yObeB 4
MeXaHU3MBI.
Pazpen 6. ‘YpaBHOBellIMBaHHWE POTOpa IIPU U3BECTHOM PacIiOIOKeHN!
5 |YpaBHOBellMBaHKe HeypaBHOBeIlleHHbIX MacC. YpaBHOBeIIMBaHUe POTOpa Mpy 4
MeXaHW3MOB. HeH3BeCTHOM PacIio/ioyKeHUU HeypaBHOBEIIeHHBIX MacC.
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Cojiep)xaHue yueOHOro 3a/jaHus
n/n pa3jesna JUCHUNIUHBI 4acoB
Pasgen 1. CTpyKTypHBIH
1 |aHa/nW3 U CUHTE3 CTpyKTypHBIH aHa/IU3 phIUaXXHBIX MeXaHU3MOB 6
MeXaHH3MOB.
Pazgen 2. Kunematuue CKuii
2  |aHanMu3 U CUHTe3 IIockux  |KuHeMmaTuueckuii aHau3 pbluaXHbIX MeXaHU3MOB 8
PbIUaKHBIX MEXaHU3MOB.
Pazpen 3. KynaukoBbie .
3 KunemaTtnuecknit aHanu3 KyJ1auKOBBIX MEXaHU3MOB 5
MeXaHU3MBI.
Pazgen 4. 3ybuatbie
4 ITpOeKTHPOBOYHBIE pacUeThl 3y0UaThIX MEXaHI3MOB. 6
MeXaHU3MBI.
Pasgen 5. CunoBoii pacueT o
5 OnpepeneHue peakivii B KWHEMaTHUUeCKUX MMapax MeXaHW3MOB 5
PhIUaXHBIX MEXaHU3MOB.
YpaBHOBelLMBaHKE POTOPA MPU U3BECTHOM PaCOI0KEeHUH
Pazpen 6. YpaBHOBellIMBaHue
6 MEXAHIIMOB HeypaBHOBeIlleHHbIX MacC. YpaBHOBeIIMBaHKWE POTOpa MpHU 5
’ HEeW3BeCTHOM PACIIO/IOKeHHWH HeypaBHOBellIeHHBIX MacC.
Pa3gen 7. JuHamuka MaliuvH (PacuéT npuBe@HHBIX CUJI U MOMEHTOB [/ pa3/IM4YHbIX TUIIOB
7 |c abCoIOTHO >KeCTKUMHU MexaHU3MOoB. PacuéTt rnpuBeéHHBIX MacC U MOMEHTOB WHEePLIUU 5
3BeHbSIMU. pa3MUHbIX MEXaHU3MOB.
Bcero 3a 5 cemectp 40
4. ®OPMBbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 45/ 6 7 8 9 101112 13 14 15 [16(17
Otu. no JIP, Ortu. no JIP, OTtu. o Otu. no OTu.
5 JIP ’ P ’|KonuTp.P. P|JTP Cobec P
TP AP p PP p A JIP, TP 0 JIP
YcnoBHbIe 0003HAYEHUS:
o [IP — puarHOCTHUECKasi paboTa;
o JIP — naboparopHast pabora;
e Ortu. 1o JIP — otuer 1o JIP;
o KoHTp.P. — KOHTpO/IbHAs paboTa;
¢ Cobec — cobeceoBaHue.
7 22095




TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e otueT 1o JIP;
e KOHTpOJIbHast paborTa;
e cobecenoBanue.

HPOMe)KyTO‘lHaﬂ dTrTecTalus ITPpOBOJUTCA B QIOPMEIXZ
¢ 5S5K3dMeEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. FO. JIaBpoB. . CTpyKTypHbIH aHanu3 U cuHTe3 MexanusmoB. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcrtunoBa, 2015, 3. pec.

2. B. 1O. JlaBpog. . BBesieHue B Teopuio MexaHu3MoB u MaiyH. CI16.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 113 3k3.

3. B. 1O. JlaBpoB. . KuHemMaT1ueCcKuii aHa/Iu3 pbluakHbIX MexaHu3MoB. CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2015, 351. pec.

4. B. }O. JIaBpoB. . CTPyKTYpHBII 1 KHHEMaTH4eCKUM aHa/Iu3 U CUHTe3 TJIOCKUX Ky/IauKOBbIX MeXaHU3MOB
B ipuMepax. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2019, 36 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyoTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHs;
2. http://library.voenmeh.ru — ®yHngamenranbHas 6ubmioreka BI'TY «k BOEHMEX» um. 1.®. YcTuHOBa;
3. http://urait.ru — O6pa3zoBatenbHas ratgopma «FOpaitT». [7is By30B U CCY30B..

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaurionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmvoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHa
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOPTa/l TEXHUUYECKOTO peryiupoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- vHGOpMaLMoHHbBIN TTOpTas MpaBoBoi MHGOpMaL1K.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Mopgenu pelYakKHbIX, Ky/IauKOBBIX, 3yOUaThiX U [p. y4eOHbIX MEXaHU3MOB B KOTMYeCTBe.

6.3. J/TabopaTopHbIe 3aHATHA:
1. Mogenu pelYakKHbIX, Ky/IauKOBBIX, 3yOUaThiX U [p. y4eOHbIX MEXaHU3MOB B KOTMYeCTBe.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUSI MEXAHW3MOB I MALITNTH

AnHoTanusa paboueii nporpaMMsl

Muciynmmaa TEOPUAA MEXAHUWU3MOB U MAIIIUH sieisercs AWCLUTUIMHON 00s3aTe/IbHON
yacTtd 0/10ka 1 mporpamMmel TOATOTOBKM IO HampasjieHuio 24.05.01 IIpoekmupogaHue, npou3goocmeo Uu
aKcnayamayusi pakem U paKemHO-KOCMUUYecKUX Komnjaekcoe. uciuriivHa peanusyercsi Ha Qakynsrete U
Wudopmaronssix U ynpapnstommx cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadexapoii 8
CUCTEMBI ITPUBOAOB, MEXATPOHUKA N POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-04 criocoOHOCTb MPOBOAWTE MaTeMaTUUYECKOe MOJe/IMpOBaHKe pa3pabaThiBaeMOro H3Ze/iusl U €ero
TOJICKICTEéM [Ijisi TIPOTHO3UPOBaHUS (DYHKIIMOHWPOBAHUS, OITUMU3AINN, OXKHZAEMBIX PUCKOB Y BO3MOKHBIX
OTKas0B.

Co,qepmaHHe AVCHUIVIMHBI OXBATbIBAE€T KPYI' BOIIPOCOB, CBA3daHHBIX C OCHOBHBIMHU BHAdMHW MEXdHHU3MOB,
CTPYKTYDHBIM dHA/IM30M KW CUHTE30M ME€XdHW3MOB, KWHEMATUYECKHWM dHa/IM30M W CHHTE€30M MEXdHW3MOB,
KY/IdYKOBBIMU ME€XdHW3MadMU, BY6‘IaTI>IMI/I Me€XdHU3MaMH, CHUJIOBBIM pAaCyeTOM ME€XdHU3MOB U ,ELI/IHaMI/IKOi/JI
MallllH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e oTuert 1o JIP;
e KOHTpO/bHasi pabora;
e cobeceznoBaHue.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzneHTa (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUSI MEXAHU3MOB 1 MALITNTH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. CTPyKTypHBIH aHATU3 U CHHTE3 MEXaHU3MOB.

B. 0. J1aBpoB. . CTpyKTYypHBIM aHa/u3 U
cuHTe3 MmexanusmoB: CI16. BT TY
CTPYKTYpHBII aHa/TN3 PhIYa)KHbIX "BOEHMEX" um. [. ®@. YctuHosa, 2015 (1)
MeXaHU3MOB B. FO. JIaBpoB. . BBeieHre B Teoputo
MexaHu3MoB U MatH: CI16.BT'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2016 (1)

Wrtoro no pasgeny 1

Pa3,qen 2. KuHeMaTnueCcKHil aHa/IN3 M CHHTE3 IVI0CKHX PbIYdA)XHbIX M€XdHU3MOB.

B. 0. JlaBpos. . Beesienue B Teoputo
MexaHu3MoB U MarvH; CI16. BT TY
KuneMatryeckuii aHann3 pblya’KHBIX "BOEHMEX" um. []. ®. YcTuHoBa, 2016 (2)
MeXaHU3MOB B. IO. JlaBpoB. . Kunemarrnueckuii aHamn3
PBIY@KHBIX MexaHu3moB: CI16. BT TY
"BOEHMEX" nm. [J]. @. YctunoBa, 2015 (1)

Wtoro no pasneny 2

Pazpgen 3. Ky/1aukoBble MexaHU3MBI.

B. 0. Jlapos. . Beezsienue B Teoputo
MexaHu3MoB U MatuH: CI16.BI'TY
"BOEHMEX" um. [. ®@. YctuHoBa, 2016 (3)

Kunemarnueckuii aHanmu3 Ky/IaukOBbIX B. FO. JlaBpoB. . CTpyKTYpHBIi U
MeXaHU3MOB KWHeMaTH4yeCKUM aHalu3 U CUHTe3 TIJI0CKUX
KY/IaUKOBBIX MEXaHU3MOB B IIpUMepax:
CII6.BI'TY "BOEHMEX" um. . @.
YcruHoga, 2019 (1)

Wroro no pasgeny 3

Pazpen 4. 3youarbie MeXaHHU3MBbI.

B. 1O. JlaBpos. . Beesienue B Teoputo
MexaHu3MoB U ManvH: CI16.BT'TY
"BOEHMEX" um. [. ®@. YctuHoBa, 2016 (4)

ITpOeKTHPOBOUHBIE pAaCUeThl 3y0UaThIX
MeXaHU3MOB.

Wroro no paspeny 4

Pazgen 5. CnioBoii pacyeT pblYa)KHbIX MEXaHHU3MOB.

B. 1O. JlaBpoB. . BeeseHue B Teopuro
MexaHu3MoB ¥ MammH: CII6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (5)

OrnpefiesieHye peakiuii B KUHeMaTUue CKUX
rapax MexaHHU3MOB

Wroro no pasgeny 5

Pazgen 6. YpaBHoBeIMBaHUE MEeXaHU3MOB.

‘YpaBHOBellIMBaHYe POTOpPA [IPX U3BeCTHOM B. IO. JlaBpos. . Beesenue B Teoputo
Pacrio/io)KeHuY HeypaBHOBeIlIeHHbIX MacC. MexaHu3MoB U MatiuH: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (6)
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YpaBHOBeIIMBaHKe POTOpa MPU HEU3BECTHOM
PacrosyioKeHu HeypaBHOBeIIeHHbIX Macc.

Wroro no pasgeny 6 5
Pazpen 7. [IluHaMHKa MaIIvH ¢ a0COTIOTHO KeCTKUMM 3BEHbSIMH.
Pacuét npuBeéHHBIX CUI U MOMEHTOB [1JIs1
aBJIHIIH]EX TIfHOB MeXaHU3MOB PacqéT'q B. 10. Jlaspos. . Besienue B Teopio
ﬁ VBeJEHHBIX MacC U MOMeHTOl.B HHepLUU MeXaHW3MOB 1 MayH: CII6.BI'TY >
PUBEA i "BOEHMEX" um. [I. ®. Ycrunoga, 2016 (7)
pas/IMUHbIX MeXaHU3MOB.
Uroro no paspeny 7 5
13 22095




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHSI MEXAHU3MOB 1 MAIIIUH

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e oruet o JIP;

¢ jabopaTopHasi paboTa;

e KOHTpOJ/IbHast paboTa;

e cobecenoBanue;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Ortuer no JIP

OtueT 1o ylabopaTopHoil paboTe TpeACTaB/IsIeTCs B TIeYaTHOM WJTH 37IeKTPOHHOM BH7e. 3alliuTa OT4eTa
MPOXOAUT B (hOPMe OTBETOB Ha BOTPOCHI TIpeTiofiapatesisi. Kpurepriem BBITIOTHEHUS] paOOThI SIB/ISETCS
[TOCTOBEPHOCTD Pe3y/IbTaTOB U MpaBWILHbIE OTBETHI Ha Oosiee ueM 70% BOIIPOCOB Tpero/jaBaresis 1o
coZiep>KaHuio paboTkl. 1o pe3ynbpTaTaM 3allUThl BLICTAB/SETCS OLIEHKA 110 MATUOA/IbHON CUCTEME.

JIabopaTopHas padora

[Jornyck K BbINoHeHuto JIP IporcxoguT MpU yC/IOBUU CauX CTYZ,EHTOM TeopeTHUeCKOro MUHUMYMa,
HeoOX0AMMOTO [I7TsI BBITIO/THEHUs TabopaTopHO paboTe! B hopMe oTBeTa Ha BOIIPOCHI (3 BOMPOCa BBIAAETCS Ha
3aHSATHH, BPeMs Ha MOJITOTOBKY OTBETOB — 15 MUHYT). JIOMyCK K BBITOIHEeHHIO JIP TIPOMCXOAMT TIpH 2-X U
Oosiee IPAaBU/ILHBIX OTBETAX.
KputepreM BbITOTHEHNS PabOThI AB/SETCS JJOCTOBEPHOCTh Pe3y/IbTaToOB U MPAaBU/IbHBIE OTBETHI Ha Oo/iee ueM
70% BOTIPOCOB TIPETo/jaBaTe s 10 Coflep’KaHuio paboTel. I1o pe3y/isTaTaM 3all[UThl BLICTAB/ISETCSA OL[eHKa TI0
MATUOA/UILHON CHCTEME,

KouTponnsnas pabora

KoHTposibHast paboTa 1o TeMe KWHEMaTHUeCKOTO aHa/lr3a Phlua’KHbIX MEeXaHHU3MOB MOXKeT OBbITh
3auTeHa MpU KOPPEeKTHOM HCII0/Ib30BaHUY OJHOTO M3 METO/I0B KWHEMAaTUUYeCKOTO aHaiu3a /ISl OTIpe/iesieH st
3HAUYEHUH CKOPOCTel M YCKOPEHH 3BeHbeB MeXaHU3Ma.

CobeceoBanue
CobecesoBaHue 10 TeMaM CU/IOBOTO aHA/IN3a U AUHAMUKYA MEXaHU3MOB ITPOBOAUTCS C 11e/TbI0 KOHTPOJIS
MOHUMAaHUS CTYJeHTaMKi MaTeprasia ¥ BO3MOXKHOTO [JOTTOJTHUTETLHOTO ero TIOSICHEHMSI.

JK3amMeH

[lnst osTyueHust I0MycCKa K 9K3aMeHy HeoOX0MMO CiaTh BCe 17abopaTopHble pPaboThl U YCIIEIIHO
HamnMcaTh KOHTPOJIBHYIO PaboTy.
CnucoK BOTMIPOCOB K 3K3aMeHy npuBeiéH B Y MK [UCLHUTIAHEIL.
DK3aMeH TIPOBOJUTCS B YCTHOW WM TTMCbMEHHOU (opMe 10 OusieTaM, COAep KalljiM 2 BOIPOCa, BpeMsi Ha
MOJATOTOBKY OTBeTOB - 20 MUHYT. [Ipy NpaBUIbHBIX U MOIHBIX OTBETaX OLleHKa OTJIMYHO. Eciu oTBeT
HETIOJIHBIN, NpernofaBaresb 3aaéT AONO/HUTEebHbIE BOPOCHL. I1py NpaBUIbHBIX OTBETaX Ha BCe BOMPOCHI -
OlIeHKA OT/IHYHO, B TPOTHBHOM C/Tyuae eCjiv MpaBWILHBIX 0TBeTOB Oosiee 80% - orjeHKa xopoitio. s
T0JIy4eHus y0BJIeTBOPUTELHOMN OLIEHKU HY>KHO MPAaBUJILHO OTBETUTH He MeHee ueM Ha 60% BOMpOCOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHS B
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Pa3fen 1. CTpyKTypHBIH
3 5 |aHanu3 u cuHTeE3 12 6 2 2 2 6 10 Ortuert mo JIP
MeXaHHM3MOB.
Pa3pen 2. KunemaTudeckui ﬂa6oa%a;;)§maﬂ
3 5 |aHa/nu3 M CMHTe3 MVIOCKUX 24 | 16 8 4 4 8 20 P ’
KontposibHas
PBIYAKHBIX MEXaHU3MOB.
pabora
3 5 Pazpgen 3. Kys1aukoBbie 16 | 1 4 3 4 5 10 JTabopaTtopHas
MeXaHHU3MBI. pabora
3 5 Paspen 4. 3youarbie 191 131 6 4 3 6 15 JTabopartopHas
MEeXaHU3MBbI. paboTa
3 5 Pazpen 5. Cunosoi pacyer 11 6 4 0 2 5 25 |CobecenoBanue
PBIYAKHBIX MEXaHU3MOB,
Paspen 6. JlaboparopHasi
3 | 5 |YpaBHoBemmBaHHe 13|84/ 4|0 5 10 parop
pabora
MeXaHU3MOB,
Pa3pen 7. Ilunamuka
3 5 |mammH ¢ aGCO/IIOTHO 13 8 6 0 2 5 10 |CobecemoraHue
’KeCTKHMM 3BeHbAMH.
Bcero 3a 5 cemecTp 108 | 68 | 34 17 17 40 100
Bcero no AucUn/InHe 108 | 68 | 34 17 17 40 100
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Kputepuu oneHuBaHus

IICK-04
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10
Ne 1

Ne 2

Ne 6

Ne 7

Ne 8

Ne 9

Bonpocbl omkpbimozo muna:

[ToueMy MeHsieTCsI CKOPOCTh IPUBOJSLLIETO 3B€Ha IIPY paCCMOTPEHUH AUHAMUKU
MAILIMHHOTO arperara C KXéCTKUMU 3BeHbSIMU ?

[17151 yero Hy>kHa Ipy’KMHA B Ky/Ia4KOBOM MeXaHH3Me?

YTo Takoe CWJIOBOE 3aMbIKaHUE B Ky/TaYKOBOM MeXaHu3Me?

Kakoti r/1aBHbINM reoMeTpUUeCcKyi mapaMeTp 3youaroli mepejaum?

Ha ocHOBHO# OKPY>KHOCTH HaXOZSTCS LEHTPBI PAJIUYCOB ... TIpodusieli 3yObeB
HenmurenbHasi OKPY)KHOCTD Ae/UT 3y0 Ha ... U TOJOBKY

YpaBHOBellIMBaHE Ha3bIBAETCS CTAaTUUECKUM, KOT/[A LIEHTP ... JIEXKUT Ha OCH BpaIlleHUs
BosHOBast Tiepefiaua COCTOUT U3 >KECTKOTO KOJIeca, ... Kojieca ¥ reHepaTropa BOJIH

IKCLIEHTPUCUTET U PAJUYC ... OKPY>KHOCTH — OCHOBHBIE TeOMeTpHUUeCKre rlapaMeTphbl
KyJIaUKOBOTO MeXaHW3Ma

IToABWXHOCTh, paBHAs e[JUHUIIE, CBU/IETETLCTBYET O HAJTMUUK OTHON 0O0OIIEHHOM. . .
Bonpocbl 3akpbimozo muna:

BepHo /111 yTBEp)K/IeHHE, UTO METO/|, BEKTOPHBIX KOHTYPOB UCIIOB3YEeTCS IS
KWHeMaTH4eCcKoro aHa/l13a.

BepHo JIN YTBEPXAEeHKWEe, UTO MOMEHT MHEDIIUK DBIYa>)KHOT'O Me€XaHKU3Ma
BCerga roCTossHeH.

BepHo /111 yTBepsKZieHre, UTO IpY KUHEMaTHUUeCKOM aHasu3e KyJIHMCHOTO
MeXaHW3Ma HYKHO YUMThIBaTb KOpHO/IHMCOBO yCKOpeHye.

BepHo 5111 yTBepsKZeHue, UTO Y 3BeHa, BpalljatoIllerocs C oCTOsTHHOM
CKOPOCTBIO, OTCYTCTBYyeT HOpMajibHOe YCKOpeHue?

Y kakoii 13 [JaHHBIX Tlepefiau camblii Hu3kui KIT/1?
a) M/iaHeTapHast

0) uepBsiuHast

B) BOJTHOBast

T') IIaPUKO-BUHTOBASI
Vcxo/is U3 paBeHCTBA KaKUX (DU3HUECKUX BETUUHMH MOXKHO BBIBECTH METO/]] BO3MOXKHBIX
riepeMeILeHuH /IJ1sT CUJIOBOTO aHa/In3a?

a) MOIITHOCTeH
0) yckopeHUit
B) MOMEHTOB MHEPIMU CEYEHUST

') KHHeTUYeCKUX SHepPIUid

BepHo /111 yTBepsKzeHre, UTO HOpMasbHOE YCKOPeHHe MPOTIOpLHMOHaIbHO KBa/IpaTy
YITIOBOM CKOPOCTH?

BepHo 5111 yTBepyKeHue, UTO TaHTeHL[Ma/IbHOe YCKOPeHHe He 3aBUCUT OT YIJIOBOTO
yCKOpeHus1?

UTo 13 repeuric/ieHHOr0 He yUacTByeT B ypaBHEHUH AMHAMUKHM MalllMHHOTO arperara C
abCOMIOTHO >KECTKVMU 3BEHbSIMU?

a) ycKopeHue
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0) MOMEHT WHEPIIVH MeXaHW3Ma
B) MOMEHT CHJ1 COTIPOTUBJIEHUS

T') )KECTKOCTb BaJia
Ne 10 BepHo i1 yTBepxkeHue, UTO MeXaHU3M COCTOUT U3 KUHeMaTu4yeCcKuXx rnap?

17



