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JIUCT COI'J/TACOBAHHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBHH C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OFPA3OBATE/IbHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUS (@I'OC BO)

24.03.01 PakeTHBbIe KOMILJIEKCHI H KOCMOHABTHKA
rog Habopa rpymmsr: 2025

[Iporpammy cocTaBum:

Kadenpa A4 CTAPTOBBIE U TEXHUUECKUE KOMITJIEKCHI PAKET U
KOCMUMYECKUX AIIITAPATOB
Menuxoe Kupuin BiaayciaBoBuy, CTapIivii TIperno/aBaresib

[IporpaMma paccmMoTpeHa

Ha 3aceZiaHuy Kadeapei-pa3paboTurika

pabouetii mporpammvel A4 CTAPTOBBIE I TEXHUUYECKUE KOMIIIEKCHI PAKET I KOCMHUYECKHUX
ATITIAPATOB

3aBenyroumii kKageapoii Augpees O.B., K.T.H.

[IporpaMma paccMoTpeHa
Ha 3ace/laHUY BBIMTyCKaroLel Kadeapel

A4 CTAPTOBBIE 1 TEXHUTYECKHWE KOMIUVIEKCHI PAKET 1 KOCMHMNYECKHUX AIIIIAPATOB

3aBenyroumii kKageapoii Augpees O.B., K.T.H.




PABOYASA ITPOI'PAMMA TN CLIUITIVINHBI
JIMHAMMKA KOHCTPYKITUI

Pazpensl paboueii mporpamMmel

1. OEJIN OCBOEHNMA JUCHIAITJINHBI

2. MECTO INCHOUIIJIMHEBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA N COOEP)XAHUE OJVUCHUIIJIVHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVCHNITVINHBI

5. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITEUEHVE NVUCLUITJIVMHEI
6. MATEPUAJIBHO-TEXHWYECKOE OBECIIEYEHUE OVCIUITJINHBI

ITpunoxeHusi K padoueii nporpaMMe JUCIUIIIHHBI
o TIpunoxenue 1. AHHOTaIWsI pabouelt MporpaMmbl

o TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHHUs
e [Ipunoxkenue 3. @OHABI OL}EHOUHBIX CPEJICTB



1. OEJIM OCBOEHUSA JUCIIUITJIMHBI
Llesibl0 OCBOEHHS JUCLUIUIMHEI SIBIsIETCS] HOPMHUPOBAHHE CIEAYIOIMX KOMITeTeHLIHIA:

IMK-3.2 — CnocobeH TPOBOAWUTbL pACUETHYI0 M SKCIIEPUMEHTAJbHYI OTpabOTKy [AWHAMUKA W TIPOYHOCTH
KOHCTPYKLMI H37ie/uii pakKeTHO-KOCMUYeCKOW TeXHUKU

@DOpMHUPOBAHUIO KOMITETEHIIUH CITYKUT JOCTYDKEHHE CIIeNYIOINX Pe3y/IbTaToB 00pa3oBaHUsL:
IIK-3.2

3HAHUA:

Ha ypoBHe npecTaB/ieHuii: AUHaMUUeCKHe MpoLeCChl B TBEPAbIX Telax, MX MeTOAbl pacyeTa B MeXaHUUYeCKUX
cUcTeMax pas3/IMUHOM CII0KHOCTY;

Ha ypoBHe BocCIlpoM3Be[ieHHsI: 3HaTb OCHOBHble MeTOZb! pellleHHsl 3afiad AMHAMUKA KOHCTPYKLMHM Ipu
CTaLMOHAPHBIX ¥ UMIY/IbCHBIX HarPy>KeHUsIX JJIs1 TUTIOBBIX 3/1EMEHTOB KOHCTPYKLIWH;

Ha ypoBHe MOHMMaHMs: OCHOBHbIe TOAXOAbl K BbIBOAY YPaBHEHMW AWHAMUKMA KOHCTPYKLMHA pa3-JIW4HON
CJIOKHOCTHU U3 (PyHZIAMEHTa/IbHBIX 3aKOHOB MEXaHWKHY;

YMeHus:

TeopeTnueckue: aHaIUTHUECKUe U YKCTIeHHbIe MeTO/bl pelleHUs AuddepeHIMaNbHbIX YpaBHEHUHM JUHAMUKU
KOHCTDPYKLIMH /7T CUCTeM C OJJHOM, HeCKOJIbKHMH, a TaKKe KOHEeUHbIM U 6eCKOHEUHBIM UMC/IOM CTelleHeil CBOOob;

[TpakThueckue: OLlEHMBaTb OCHOBHbIE T[1apaMeTpbl [UHAMHUKU C/IOKHBIX MEXaHWYeCKHX CHUCTeM IIpU
HMITY/TbCHBIX, TIEPUOANYECKUX U TIOJOOHBIX HArPY>KeHHUSIX, aHAIUTHUeCKH PaCCUNTHIBATh ITapaMeTphl TUHAMHUKY 0amok
TIpY pa3/IMYHOM UKCJIe U PacIioyioXKeHUH OTIop;

HaBbIKU:

[TpoBesieHMe TMpUKIagHBIX pacyeToOB [JUHAMMUECKOTO OTK/IMKA THUIOBBIX HECYIIMX KOHCTPYKLMI arperaros

CTapTOBOTO 00OPYAOBAHHUS.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucoymnmiaa JUHAMUKA KOHCTPYKIIUM sBniseTcs JUCLMIUIMHON YacTH, JopMUpyeMoii
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOLIEHHUH 6/10Ka 1, mporpaMmel MOATOTOBKH 10 HarpasieHuto 24.03.01
PakemHble koMn/1eKcbl U KOCMOHABMUKA.

CogepxaHue [UCLUIUIMHBL SIB/SIETCA JIOTUUeCKUM mpopobkeHrem aucuurimH: OU3NKA, BBICIHIAS
MATEMATHUKA, TEOPETUUECKAS MEXAHUKA, CTPOUTE/IBHASI MEXAHUKA.

Hpe,E[BapI/ITEJILHbIe KOMIIeTeHIIH, CCI)OPMI/IPOBEIHHLIG y 06yan-OU_[8I‘OCH A0 HadaJ/la U3yueHHus AUCLHUIIIMHBIL

¢ OIIK-1 — CniocobeH MPUMEHSITh eCTeCTBeHHOHAYYHbIE 1 OOIIeH)KeHEePHBIE 3HAHKS, METO/[bl MATEMaTH4eCKOTO
aHa/nM3a U MOZeNIMPOBaHMs, TeOPETHUECKOT0 U SKCIIepUMEeHTaIbHOTO UCC/Ie[JloBaHUs B ITpodecCcroHaIBHON
JlesiTeIbHOCTH

¢ [IK-3.2 — Crioco6eH TpOBOJUTh PACUETHYIO U SKCTIEPUMEHTAIBHYI0 0TPA0OTKY IUHAMUKH U TIPOYHOCTH
KOHCTPYKLWH U3[[e/TN PaKeTHO-KOCMIUe CKOW TeXHUKH



3. CTPYKTYPA N COAEPXAHUE TNCIHUIIJINHBI

OO61ast Tpy0eMKOCTh AUCIUIUTUHEI COCTaBsier 3 3.e., 108 u.

3.1. Copep:xaHnue (AMJAKTHKA) JUCLUTLIMHBI
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Pa3pgesn 1. CucTeMbl C MHOTHMH CTeneHAMH CB0oOoAbI. [1pyHIMN BeicBOOOKaeMocTy [IpuHmun
BHPTYa/LHBIX MepeMeltieHHii [TocTpoeHye ypaBHeHWH BIKEHHS CHCTeM C MHOTHMHU CTeTleHsAMH
4 8 cBobozbl CBoOOAHBIE KoslebaHusi. 3a/1aua Ha COOCTBEeHHbIe 3HaueHus Pa3ioxkeHre Ha COBCTBEHHbIE 24 7 3 4 17 20
opmel OTK/IMK Ha Haua/bHOe Bo3MyllieHHe OTK/IMK Ha MepruoAnueckoe BoszielictBue OTK/INK Ha
Herieprofryeckoe BoszeiicTere YncieHHbIit Meto, HplomMapka.
4 8 Pa3spes 2. KosreGarenbHoe ABIKeHHe H AHHAMAYECKHI OTK/IHK. [ToHsTHE KO/Ie6aTeibHOro 5 3 3 0 2 10
nBrKeHns KBasucTaTiyeckne M ;HHaMIYeCKHe TIPoLieCChl JIMHAMUUEeCKHi OTK/IMK KOHCTPYKLH.
4 8 Paspen 3. Oc 3aKOHBI M. 3aKOH COXPaHeHHsl UMITy/Ibca 3aKOH COXPaHeHUs! 8 3 3 0 5 10
MOMEHTa UMITy/IbCa 3aKoH COXpaHeHMs SHepPruu.
Pa3gen 4. AHAIMTHYeCKOe HCC/Iel0BaHHe H3rHOHbIX Koebanuii 6a1oK. ['1noTesa npsiMbIx
4 8 HOpMarieli (TexHuueckast Teopust BepHynmm-Oiinepa) BoiBog ypaBHeHnst W3ri6OHbIX KoseGaHmii 6anok 13 7 3 4 6 10
I'pannussle ycioBust CBo60oAHbIe M3rHOHBIe Konebanus 6atok Metoz Dypbe BeIHYKeHHBIE
n3rubHble KoebaHust 6asok.
Paspen 5. CBoGoAHbIE KOJIeGaHHS CHCTEM C O/JHOH CTerneHbI0 CBoGoAbI. IToHsATHe CBOGOAHBIX
4 8 KosiebaHnii MexaHuuecknx cucteM OTK/IMK cucTeMbl 6e3 3aTyxaHust OTK/IMK CHCTeMbl [IPY HA/IHUUU 13 7 3 4 6 10
BA3KOI'O TPEHUA OTK/IMK CUCTEMBI TIPpHA HaJTMYKU CYyXOr'0 TPEHHUA.
4 8 Paspen 6. IIpuG/IDKeHHbIE H YHC/TIEHHbIE METO/bI HCC/IeJOBAHHA H3rHGHbIX Ko/TeGanuii 6aiok. 13 7 3 4 6 10
Mertoz By6HoBa-I"aniepkitHa MeTo/ KOHEUHBIX 3/IEMEHTOB.
Pa3jen 7. BelHy)X/ieHHbIe K0/IeGaHHA CHCTEM C O/{HOii CTerneHb0 cB0Go/bI. OTK/IHK CHCTeMbI Ha
4 8 reproAuyeckoe BosaeiictBrue OTK/IMK CHCTeMBbI Ha BO3ZieiicTBre B (hopme 0000IeHHBIX (DYHKIIHI 18 10 4 6 8 15
OTK/IMK Ha TIPOM3BO/IbHOE BO3ZelicTBHe Y/iapHblii criekTp UnCc/IeHHOe HHTerpUPOBAaHHe YpaBHeHHs
Ko/1e6aHMI CUCTeMBI C OfIHOM CTereHblo CBOGO/bL.
Pa3zpesn 8. CucTeMBI € ABYMS CTeNeHAMH CBOOO/bI. YDaBHEHHs! ABIKEHHS] CHCTEMBI C ABYMsI
4 8 crerneHsiMu cBo60/b1 CBOGO/IHBIE HesaTyxaroliye KosebaHust. Popmbl KosiebaHuii OTK/IMK Ha 14 8 4 4 6 15
HauasibHble BO3MyLieHust [IpeobpasoBanue koopauHaT. OPTOroHaIbHOCTL COOCTBEHHBIX (GOpM
OTK/IMK Ha FapMOHHYeCKoe Bo3/ielictBe OTK/IMK Ha HellepHojiueckoe BO3jeicTBye.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no aucnuninHe 108 52 26 26 56 100
3.2. JIaGopaTopHbIi NPAKTHKYM
Oo0BeMm,
Ne Homep 1 HaMeHOBaHMe pasjesia
Tema naﬁopa'ropﬂoro NpaKTHUKYMad dayAa.
n/n JAUCIHHUITI/IMHBI
yacoB
1 Onpe,qeneHHe COOCTBEHHBIX YaCTOT U Cl)OpM 2
Koie0aHuM CUCTeM C MHOTUMU CTeTIeHSIMU CBOOO/IBI
2 Pa3gen 1. CucTeMBl C MHOTUMH CTeTleHsIMH  |OTK/IMK CUCTEMbI C MHOTMMU CTeIleHsIMH CBODOZBI 1
CBOOO/IBI. METO/IOM Pa3/IoKeHHsI TI0 COOCTBEHHBIM (hopMam
3 OHPE,E[GHQHI/IQ OTKJ/IMKd CUCTEMBI Ha ITIPOW3BOJIbHOE 1
BOBAEﬁCTBHe METO/10M HbI—OMapKa
OnpefenieHye yacToT U GOpPM CBOOOJHBIX U3THOHBIX
4 KoJiebaHui 6asioK /1711 pa3/IMUHbBIX YC/TOBHUH 3a- 2
Pasgen 4. AHanmuTHveCcKoe UcciejloBaHue
v KperieHUus
W3rUOHBIX KolebaHuii Oasiok.
5 PacueT oTK/IMKa Oaiku TpH JIOKAJIbBHOM UMITYy/IbCHOM 2
BO3/IeHCTBUH
6 OmnpezeneHyie OTKIMKA TMHEHHOW CUCTEMBI C OTHOU ’
Pa3,qen 5. CB060,HHBIE Ko/ie0aHUs CUCTEeM C  |CTeIleHbI0 CB060,E[I>I OT Haua/IbHOI'O BO3MYILI€HUsA
7 OJIHOH CTETeHbI0 CBOOOpL. OrnpefiesieHNe OTK/IMKA CUCTEMBI C OTHOM CTereHbI0 2
CBO60,£[I>I TPy Ha/IMYKUU CYyXOr0 TPeHUs
8  |Pazgen 6. [IpubmKeHHBIE U YAC/IEHHBIE Amnasnu3 6anku MetopoMm ByOHoBa-I"anepkrHa 2
9 METO/Ibl UCCIIe/I0BaHMsI U3TUOHBIX KO/lebaHui | Onpe/ie/ieHre OTK/IMKA PAMHOM KOHCTPYKLUN 9
Gaok. MeTO[OM KOHEUHBLIX 3JIEMEeHTOB
10 AHann3 OTK/IKKa CUCTEMEI C OAHOﬁ CTerieHbIO 2
CBO6OABI Ha yiapHOoe BO3,E[€I>1CTBHE
11 Pa3,qe11 7. BBIHy)KAeHHbIe KojiebaHus cucTeM Onpe,qeneHHe OTKJ/IMKa CUCTeMBI C 0,[[H0171 CTeI1IeHbIO 2
C OAHOﬁ CTerneHbIo CB060,E[I)I. Ha IMPOX3BOJIbHOE BO3MYI€HWS YHMC/IEHHBIM METO[0M
12 OTK/IMK Ha reproguyeckoe BO3,E[€I‘/JICTBI/IE 2
TIPOM3BOJILHON (OPMBI
13 PEIBAE]'I 8. Cucremsl C ABYMs CTEIIE€HSIMHA OHPE,E[GHQHI/IQ YaCTOT U (bOPM CB060,Z[HI>IX KoJTe0aHui 2
CBO60,Z[BI. CHUCTEMEI C IBYyMA CTEIIeHAMUA CB060,E[LI
6 30273




14 OTK/TMK CUCTEMBI C IByMsI CTeTIeHs MU CBOOO/IBI Ha 2
rapMOHHYeCKOe BO3ZleliCTBHe
Bcero 3a 8 cemecTp 26
3.3. CamocrosTenbHas pabora crygenta (CPC)
No Copepxanue yueonoro | O0bewm,
Homep 1 HaumMeHOBaHue pasjesna JUCLUIUIHHEI
n/n 3aaHUs 4acoB
1 W3yuenue uteparypel 5
IMoaroroBka K 1labopaTopHoOi
2 4
pabore 8
3 Pa3gen 1. CucTeMBl C MHOTMMH CTeTIeHSIMH CBOOO/BI. IMoaroroBka K 1abopaTopHO 4
pabore 9
IMoxroroBka K slabopaTopHoii
4 4
pabote 10
5 |Pa3zgen 2. KonebaTenbHOe ABWKEHHE U TUHAMUUECKUHM OTK/THK. N3yuenune nvreparypsbl 2
6 |Paszgen 3. OcHOBHbIE 3aKOHbI MEXaHUKHU. V3yueHue nutepaTyphl 5
7 N3yueHune nvreparypbl 2
8 [Pa3gen 4. AHaIMTUYECKOE MCC/Ie[JOBaHUe U3TMOHBIX KoeOaHWH H%'MOTOBKa K n1aGopatopHoi 2
BaTOK. pabore 11
IMToxroroBka K 1labopaTopHoii
9 2
pabote 12
10 W3yueHue uTepaTypel 2
11 |Pazgen 5. CBoGO/HbIE KO/IeOAaHUsI CUCTEM C OHOM CTETeHbI0 Haoéqgfg(iBKa K n1aGoparaproii 2
CcBOOOBL. P v
IMoaroToBka K s1abopaTopHOit
12 2
pabore 2
13 W3yuenue nutepartypel 2
14  |Pazgen 6. [IpubmMKeHHBIE U YUC/IEHHBIE METO/IbI UCC/Ie/JOBAHUS Haoéqgfg(gm K naGoparopHoi 2
M3ruOHBIX KosiebaHuii 6aiok. P -
IMoaroroBka K 1labopaTopHOi
15 2
pabore 14
16 W3yuenue nmureparypbl 2
IMToxroroBka K labopaTopHoii
17 2
. pabore 3
Pa3zen 7. BeiHyXJeHHbIe KojiebaHUsl CUCTeM C OJJHOM CTereHb0 5 v
18 |cBOGOBL. INoaroToBka K s1abopaTopHOi 7
pabote 4
IMoaroroBka K 1abopaTopHOi
19 2
pabore 5
20 W3yuenue nmureparypsl 2
IMoaroToBKa K j1abopaTopHOi
21 2
Pa3zen 8. CUCTeMBI C IByMsI CTEITEHSIMUA CBOOO/BI. pabote 6
IMoaroroBka K 1abopaTopHOi
22 2
pabote 7
Bcero 3a 8 cemecTp 56
4. ®OPMbI KOHTPOJISA OCBOEHUSA JUCLHUITVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/ 2|3 /4|56 7 8 9|10 |11 12 13
8 JIP | JIP | JIP | JIP | AP | JIP JIP | 1P JIP, Kontp.P. JIP, Bonp. Ok3
YcnoBHble 0603HAYEHMS:
e [IP — nparHocThYeckasi pabora;
¢ JIP — naboparopHasi paboTa;
¢ KouTp.P. — KoHTpO/bHast paboTa;
e Bomnp. JK3 — BOIPOCHI K 5K3aMeHY;
e Bomp. 3au — BOIpOCH! K 3a4eTy.
TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpEMeHHbIE HHTepBaJbl B
clefyoumx Gopmax:
e JMarHocTuueckas pabora;
7 30273




naboparopHasi pabora;
KOHTpOJIbHasi paboTa;
BOTIPOCHI K 9K3aMeHY;
BOIPOCHI K 3aUeTy.

IIpome)xyTouHas arrecTanus IpoBOSUTCS B popmax:
9K3aMeH.



5. YYEBHO-METO/JUUECKOE Y TH®OPMAIIIOHHOE OBECIIEUEHUE
TACHUATLTAHBI

5.1. OcHOBHas uUTepaTypa Mo AUCLUIIIMHE:

1. . PacuéT cTep>KHEBOH CUCTeMbI METO/IOM KOHeUHBIX eMeHTOB. CI10.BT'TY "BOEHMEX" um. [I. ®. YCTHHOBA,
2019, 41 3ks.

2. A. A. Tloxxanoctud, A. B. ITanmmaa. . Konebanusa MexaHMueCKUX CUCTEM C KOHEUHBIM UMC/IOM CTereHei
cBobogel. M.: U3a-80 MI'TY um. H. 3. Baymana, 2020, 3. pec.

3. A. B. 3eskoB. . UncyieHHble MeTobl. MockBa: FOpaiit, 2020, 371. pec.

4. B. b. CuHUMBIIMKOB. . [JuHaMMKa KOHCTPYKUWi. IIpubmikénHble u aHanuTtHueckre Metogpbl. CII6.BI'TY
"BOEHMEX" nm. []. @. YcrunoBa, 2009, s51. pec.

5.T. A. Byraenko, B. B. MananuH, B. U. fIkoenes. . Mexanuka. Mockga: FOpaiit, 2020, 3:1. pec.

6. /1. JI. ®énopoe, FO. H. Jlazapeea, B. I. CpeguH. . ®usuka. Mexanuka. CI16.5T'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016, 116 3K3.

7. O. J1. ®énopos, FO. H. Jlasapesa, B. I. Cpeaun. . ®uzuka. Konebanus. CI16.BT'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 2020, 135 3K3.

8. U. Y. BynbdcoH. . [Juramuka MaH. Kosebanus. Mocksa: FOpaiit, 2020, 351. pec.

5.2. [lonionHUTe/IbHASA ITepaTypa o JUCLUIUIMHE:
He Tpe0yeTcs.

5.3. Ilepuogrueckue u3gaHus:
He TpefyroTcs.

5.4. TlepeueHb pecypCoB UH(POPMALMOHHO-TeIEKOMMYHHKALIMOHHOM ceTH "VHTepHeT", HeoOXOAUMBIX /ISl OCBOEHUS
JUCLIMTIMHBI, 3/IeKTPOHHBbIe OUO/IMOTeUHbIe CUCTEeMBI:

. https://www.youtube.com/watch?v=vm94{jAkjTs;

. https://www.youtube.com/watch?v=wIlkQEc0ZpCY;

. https://www.youtube.com/watch?v=Kc2-znE9-wY;

. https://online.mephi.ru/courses/physics_origins/data/215.html — HAYAJIA ®U3UNKU;

. https://ru.wikipedia.org/wiki/Knaccuueckasi_mexaHuKa;

. https://www.youtube.com/watch?v=AA6gWHu7GRs;

. https://www.youtube.com/watch?v=7_JSNxNXEjo;

. https://ru.wikipedia.org/wiki/Konebanus;

. https://www.youtube.com/watch?v=Wu2KIO7no0g;

. https://www.gubkin.ru/faculty/mechanical_engineering/chairs_and_departments/mechanics_theory/files/mkr2.pdf.
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CoBpeMeHHbIe TpodecCHOHaNbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaunoHasnbHast snekTpoHHas 6ubmioreka (HIB);

2. https://cyberleninka.ru/ - HayuHast anekrpoHHasi 6ubmoreka «KubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTeKkcTOBast 3eKTpoHHast bubmoTeka Poccutickoro oHza
(hyHaaMeHTaIbHBIX UCC/Ie/[OBaHUH.

WHpopMaliioHHBIe CIIPAaBOYHbIe CHCTEMBI:

1. TexskcrepT — MHbOpMalMOHHBIH [IOpTal TEXHUUeCKOro peryauposanus: HopMmel, npaBuna, cranjapTst PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l 'OCTog
cobcteerHol reHepatyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOB];

3. http://www.consultant.ru/- KoucynerantIInroc- mHQOpPMaI[MoHHBINA TIOPTAaJI MPaBOBOM MH(MOPMALUH.

5.5. TIporpamMMHoe 06ecrieueHue:
He TpebyeTcsl.

5.6. lndopmaiioHHbIe TEXHOIOTUN:

B3auMoZeticTBHe ¢ obyuaromumucs mocpezcrsoM DVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTiHOBa.



6. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUME JVCIIUII/INHbI

6.1. JIeKUUOHHBIE 3aHATHS:

CrieL[Ma/TM3UpOBaHHbIe TPeOOBAHUS 110 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAJ0UHBIMU MECTaMH T10
KOJIUYeCTBY CTY/IeHTOB; [JO0CKa.

6.2. JIaGopaTopHbIe 3aHATHUSA:
1. IIpoekrop.

6.3. ITpouee:

1. pabouee MeCTo MpernozaBaTesisi, OCHaL|eHHOe KOMITBFOTEPOM C JOCTYTIOM B IHTepHeT;
2. pabourie MeCTa CTy/IeHTOB, OCHALL[EHHbIE KOMITBIOTEPAMH C [JOCTYTIOM B VIHTEpHET, peiHa3HaAuYeHHbIe [|jisi
paboThI B 3/IEKTPOHHOMN 00pa30oBaTe/ibHOM cpejie.
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AHHoTanus padoueil mporpaMmsl

Ouciynmiaa  JAHAMMKA KOHCTPYKIIUIA

JUCLIUTIIMHOMN

IIpunoxenue 1
K paboueii nporpaMme JUCIMIIMHBI
JUHAMUKA KOHCTPYKIINU

vactd, ¢Gopmupyemoit

y4acTHMKaMH 00pa3oBaTe/JIbHBIX OTHOIIeHWH 0n0ka 1, rporpamMMbl TOATOTOBKM IO HarpaBrieHuto 24.03.01
PakemHble komniaekchbl U KOCMOHagmuka. JuciuriimHa peanusyercs Ha (akysnbrete A PakeTHO-KOCMHUeCKOW TeXHUKU
BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezapoit A4 CTAPTOBBIE U TEXHUUECKWE KOMITVIEKCBHI PAKET
N KOCMUYECKUX ATIITAPATOB.

JucnunuiiHa HallesileHa Ha (popMHpOBaHKe KomMnemeHyull:

ITK-3.2 CriocobeH TIPOBOAWTL PAaCUeTHYIO U IKCIIEPUMEHTAIbHYI0 OTPabOTKy AWHAMUMKU M MPOYHOCTH KOHCTPYKLIUH
W3/leNIid paKeTHO-KOCMUYeCKOU TeXHUKH.

CojeprkaHre JUCLIMIUIMHBI OXBaThIBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C aHA/TU30M OTK/IMKA MH)KEHEPHBIX KOHCTPYKLMM
Ha HeCTallMOHApHbIE BO3/eHMCTBUs. PaccMaTpUBarOTCsl BOMPOCHI CBOOOHBIX KOeOaHWH, BBIHY)KAEHHBIX KosiebaHuit
TIpU BO3/eHCTBUM TepUOJNUeCKO, YjapHOW M MPOW3BOJILHOM HAarpy3okK /sl COCPefOTOUeHHBIX M pacrpe/ie/leHHbIX
MeXaHHU4eCKUX CUCTeM.

[Iporpammoii AUCLUIIMHBI TIPeIyCMOTPEHbI C/IeZlyIolie BUABI KOHTPOJIA:

Tekyuui KOHTPO/Ib YCIIeBaeMOCTH CTYJeHTOB ITPOBOJUTCS B JUCKPeTHbIe BpeMeHHble NHTepBabl B
crenyronmx gopmax:

[IUarHocThyeckas pabora;
naboparopHasi paborTa;
KOHTpOJIbHast paboTa;
BOTPOCHI K 9K3aMEHY;
BOIIPOCHI K 3aUeTy.

IIpome)xyTouHas arrecTanus NpoBoJUTCs B opmax:
JK3aMeH.

OO011jas TPYI0EMKOCTb OCBOEHUS JUCLIATIIMHBI cocTapssieT 3 3.e., 108 u. TIporpaMMoi JUCIIATIIMHLI TPy CMOTPEHBI
JIeKLIMOHHBIe 3aHATHS (26 u.), 1abopaTopHbIii pakTUKyM (26 u.), camocTosiTesibHasi pabora cryzenTa (56 u).
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IIpuioxenue 2

K paboueii nporpaMme JUCIMIIMHBI
JUHAMUMKA KOHCTPYKIIUN

TEXHOJIOTYA 1 ®OPMbI OBYUYEHUSA

PekoMeHjaI{uy 1o 0CBOEHHIO AMCIUTUINHBI JJISI CTY/IeHTa

TpynoeMKOCTb OCBOEHHsl AWUCLUIUIMHBI cocTaBisgeT 108 4., W3 HUX 52 Y. aygUTOPHBIX 3aHATUN, U 56 u.,
OTBeZleHHBIX Ha CaMOCTOSITe/ILHYIO PaboTy CTyzeHTa.

PexomeHzaIUy 110 pacripefie/ieHHI0 yueOHOTO BpeMeHM II0 BHZaM CaMOCTOSITeNbHOM paboTel M pasfienam
UCLIUTUTUHBI TTpYBe/IeHbI B Tabmuiie.

KoHTpo/b 0CBOEHUST AMCLUIIMHBI TIPOU3BOAUTCS B COOTBETCTBUU C Ilo/IOKeHWEM O TeKylleM, pyOesKHOM
KOHTPOJIE yCIIeBaeMOCTH U ITPOMEKYTOUHON aTTeCTaly 00y Jaromixcsl.

@DopMbI KOHTPOJIS ¥ KPUTEPHH OLleHMBaHMS ITPHBe/ieHbI B IPHIIOkeHUH 3 K Paboueit iporpamme.

HaumeHnoBanue PexoMeHjyeMas ITEpaTypa TpyaoemKocTh,
paboThI yac.
Pazaen 1. CucTeMbl ¢ MHOTHMH CTEII€HSIMH CBOOOABI.
N3yuenne 5
JIUTepaTyphbl
IToaroroBka kK
sabopaTopHO 4
pabore 8 .
. U. Bynbdcon. . [JuHamrka MamuH. Konebanus: Mockea: FOpatit, 2020 (4, 5,
ITogroroBka kK 10)
nabopaTopHoiM 4
pabore 9
IToaroroBka kK
nabopaTopHoH 4
paborte 10
Wroro o pasgeny 1 17
Paspen 2. KosebaTeibHOe ABIDKeHHe U JUHAMHYECKWI OTK/IHK.
[. JI. ®énopos, FO. H. Jlasapesa, B. I. Cpeaun. . ®u3uka. MexaHuka:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHora, 2016 (3)
Mayuenme A. A. Tloxxanoctus, A. B. INTanmmHa. . Konebanus MexaHWueCKMX CUCTEM C
KOHEUHBIM YKUCJIOM cTerieHel cBoboabl: M.: 3a-Bo MI'TY um. H. D. BaymaHa, 2
JINTepaTypbl
2020 (1, 2)
. JI. ®énopos, F0. H. JTazapesa, B. I. CpeauH. . ®usvika. Konebanus:
CII6.BTTY "BOEHMEX" um. [I. ®. Ycrunosa, 2020 (1, 2)
Uroro no pa3peny 2 2
Pa3pen 3. OcHOBHBIE 3aKOHbI MEXaHUKH.
I'. A. byraenko, B. B. MananuH, B. 1. fIkoBneB. . Mexanuka: Mockga: FOpaiit,
N3zyuenne 2020 (2, 3) 5
JIATepaTyphbl L. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeuH. . ®u3nka. MexaHuvKa:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2016 (4, 5, 6)
Uroro o paspeny 3 5
Pa3zpgen 4. AHaIUTHYECKOE MCC/IeJOBaHHe U3rHOHBIX K0/Ie0aHuii 0a/IoK.
N3yuenue 2
JIUTeparypbl
[MoaroroBka K . N. BynbdcoH. . [IuHamyKka MarvH. Kosebanust: Mocksa: FOpatiit, 2020 (6, 7)
JabopaTopHOM B. B. CUHWIBIIUKOB. . [ITMHaMKKa KOHCTPYKIMI. [TpUbIMKEHHBIE U 2
pabore 11 a"armuTryeckue Metogsl: CI16.6I'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2009
ITogroroska K 5)
nabopatopHoi b)
pabore 12
Wroro no pasgeny 4 6
Paspen 5. CBoOogHbIE K0/1€0aHUA CHCTEM C OJHOM CTEIEeHbI0 CBO00/bI.
N3yuenue . JI. ®énopos, F0. H. JTazapesa, B. I. CpeauH. . ®usmka. Konebanus: 2
JIUTepaTypbl CII6.BTTY "BOEHMEX" um. [I. ®@. Ycrunosa, 2020 (1, 2)
[ToAroTOBKa K . . Bynbdcon. . [JuHamuka MarivH. Konebanusi: Mocksa: FOpatir, 2020 (3, 4) 2
naboparopHoi

12
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pabore 1

[TogroroBka k

JabopaTopHOM 2
pabore 2

Wroro 1o pasgeny 5 6

Paspen 6. IIpuG/mkeHHbIE M YUHC/IEHHbIE METOABI HCCIeJOBaHMA U3rHOHbBIX Ko/Ie0aHuii 6aioK.
N3syuenue 2
JIUTEPATyphI
Hoprotoska © A. B. 3enkos. . Yucnennsie Metoap: Mocksa: FOpatit, 2020 (7)
naboparopHoi . N . 2
a6ote 13 . Pacuér cTep)KHeBOM CUCTEeMBbI METO/IOM KOHEUHbIX 37ieMeHTOB: CI10.BI'TY

P "BOEHMEX" um. []. ®. YctuHOBa, 2019 (2, 3)
ITogroroBka kK
JlabopaTopHOM 2
pabore 14

Wroro no pasgeny 6 6

Pazgen 7. BoiHy)X/AeHHbIE K01e0aHUA CHCTEM C OAHOW CTeNeHbI0 CBOOO/BI.
N3yueHnue 2
JIUTEPATyphl
ITogroroBka kK
gzggE:T?? prou U. N. Bynbdcon. . [JuHamuka MaiuH. Koebanus: Mockea: FOpaiit, 2020 (5) 2
B. b. CUHWIBIIUKOB. . [luHAMWKA KOHCTPYKIUH. [Ipub/IKEHHbIE 1

Tlogroroska K aHaymtrdeckre Metogel: CII6.BI'TY "BOEHMEX" um. . ®. YctuHosa, 2009
JabopaTopHOM 2,3) 2
pat6ore 4 ’
IMogroroBka kK
sabopaTopHo 2
pabote 5

Wroro no pasgeny 7 8

Pa3zgen 8. CucreMbl ¢ AByMs CTeNeHAMH CBOOOABI.

N3yuenue 2
JIUTEPATyPhI
IMoxgroToBka K . . BynbdcoH. . [JuHamuika MarvH. Konebanusi: Mocksa: FOpatir, 2020 (4, 5)
naboparopHoi B. B. CUHWIBLIMKOB. . [InHaMKKa KOHCTPYKIUH. [IpubmikéHHbIE U 2
pabote 6 aHaymtryeckre Metogel: CII6.BI'TY "BOEHMEX" um. . ®. YctuHosa, 2009
TToJrOTOBKa K 3
sabopaTopHOM 2
pabote 7

Wroro o pa3neny 8 6
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IIpuioxenue 3
K paboueii nporpaMme JUCIMIIHHBI
JUHAMUKA KOHCTPYKIINU

®OH/I OIIEHOYHBIX CPE/ICTB

@DoH/| OLIeHOYHBIX CPe/ICTB, MTO3BOJISIOIINE OL[eHUTh Pe3y/bTaThl 00yueHUs 110 JaHHOM AUCLUIIIVHE, BKTFOYAIOT B cebs:

e JMarHocthyeckasi pabora
e KOHTpOJbHas paborTa;

e BOIIPOCHI K 3K3aMEHY;

¢ naboparopHas paboTa;

*  BOIPOCHI K 3aUeTy;

e JK3aMeH.

Kpurepuu onieHuBaHus

JuarHocruueckasi pabora
HOuarHocTrueckas pabora poBoauTcs B popme tecta B SMOC Moodle:

¢ TIpU IIPpaBWUJIbHOM OTBeTE€ Me€Hee UeM Ha 60% BOIIPOCOB - HE aTTeCTalud;
¢ TIpU IIPpaBUJIbHOM OTBETE Ha 60% BOIIPOCOB U bonee - aTrTecCTalus.

KonTponbHas padora

KontposnbHast pabota BK/IFOUaeT B cebst pelieHre Tpex 3a/ay o MpokaeHHoMy MaTepuainy. Kpureprem caaun
KOHTPOJILHOM paboThI AB/IAETCS IPaBUILHOE PellieHre He MeHee IBYX 3a/au.
[Ipumepsl 3azau BXOAT B cocTaB Y MK AUCLIATIIMHEL.

Bonpocs! K 3K3amMeHy

1. Bugpl kosiebaHuH, TIOHSATHE CTeTIeHH CBOOOADI, TIepHo/ia U YaCTOThI KoeOaHui
2. CroboxHbIe KosiebaHsI CUCTEMBI C OJJHOM CTereHbI0 CBOOO/BI Oe3 ieMI(rUpOBaHus, BRIBOJ U PellieHHe ypaBHeHUs
3. CBobopHBIe 3aTyXaroIie KoyieOaHHUsI CHCTEMBI C OHOM CTeTleHbI0 CBOOOABI P HAJIMYUH BSA3KOTO /1eMIT(HPOBAHUS,
BBIBO/| U pellleHre YpaBHEeHUs
4. CBobGogHbIe 3aTyXarolye KosiebaHus MY HATMUUY BHEITHET0 CyXOTo TPEeHUs], BBIBOJ, U PellieHHe YPaBHeHUsI
5. XapaKTepyCTUKH 3aTyXaloIMX KojiebaHHi, YaCcToTa 3aTyXaloIIrX KojieOaHui, epro 3aTyXarolIuX KojaebaHu,
K03 ULIMEeHT 3aTyxaHusl, BpeMs 3aTyXaHUs
6. BeIHY>K/]eHHbIe TapMOHHUEeCKHe KoebaHusl B CHCTeMe C OJHOM CTereHblo CBOOOIbI 6e3 3aTyXaHus
7. BeIHY>KZleHHbIe TapMOHHUEeCKYe KOjieOaHVsI B CUCTEMeE C OJHOM CTerleHbI0 CBOOOABI € BS3KUM ZieMITpHpPOBaHNEM
8. ITonsTue (haspl OTK/IMKA Ha FTaDMOHMUECKOE BO3/lefiCTBHE C TOUKM 3peHHs JUHAMUUeCKOTro OTK/IMKA. AMIUVIMTYAHAs U
(a30-yacToTHAs XapaKTEPUCTUKU CUCTEM C OFHOM CTereHbI0 CBOOO/BI ITPY rapMOHUUECKOM BO3[eHCTBUM
9. 3HaueHHe KPyrOBOM 4aCTOTHI, TIPH KOTOPOM Pean3yeTcst HaMOobIIas aMIUIUTYa KosebaHuid. Vi3meHeHue (a30BOro
yIJia Ipy Nepexo/ie uepe3 pe30HaHC.
10. Pa3znoxxeHue Bo3MylIaroltieil mepuoanueckoi GyHKIMK B TPUTOHOMeTprudeckui psifi dypre. [ToHsTHE
OpPTOTOHAJLHOCTH U OPTOHOPMAJIBHOCTHU cUCTeMbl GyHKLUH. Psii @yphe B TPUrOHOMETPHUYECKOM 1 KOMIUIEKCHOM
¢dhopmax.
11. OTK/IMK CUCTEMBI C OJJHOH CTeleHbI0 CBOOO/IbI Ha BHEIIHUM UMITY/TbC B (hopMe JiesbTa-(QyHKIUH
12. OTKJIMIK CHCTEMEBI C OTHOH CTeTeHbI0 CBOOOBI IPH Bo3AelcTBIM B (hopme pyHKIMK XeBHcaia
13. OTK/IMK CHCTEMEBI C OHOH CTeNeHbI0 CBOOOABI Ha BO3AEHCTBIE B BU/Ie CYMMBI 3/IeMeHTAapHBIX (YHKLMIA. Pemienue
JJ1s1 BO3[elCTBYS B popMe MPSIMOYTOIEHOTO MMITY/ThCa
14. OTK/MK CUCTEMBI C OHOM CTeTleHbI0 CBOOO/IbI Ha MPOM3BOJILHOE BO3MYILeHHe, uHTerpast Jdroamers
15. Onpenenenve uHTerpana Jlroamens Jijisi CMHYCOU/JaIbHOTO BO3/1efICTBUS U 1JIs1 BO3JeMCTBYS B BUle
TIPSIMOYTOJILHOTO UMITY/ThCa
16. CBoOOfHBIE KO/Ie0aHHSI CHUCTEMBI C IBYMsI CTeTIeHsIMU CBOOO/IbI. BBIBO] OCHOBHBIX YPaBHEHMI M3 BTOPOTO 3aKOHA
Herorona
17. CBobogHbIe KosiebaHusI CHCTEMBI C IBYMsI CTerieHsiMu cBo6ob1. CoOCTBeHHbIE YaCTOTHI U COOCTBEHHBIE (HOPMBI
KomebaHuii. 3ajaya o KosebaHUsIX JBYX IIapOB Ha CTPyHE
18. OTK/IMK CHCTEMBI C IBYMs CTETeHSIMU CBOOO/bI, 00y C/IO0BIEHHBIN Haua/IbHBIMU BO3MYILIEHUSIMU
19. TToHsATHE OPTOTOHABHOCTH COOCTBEHHBIX (HOPM KoIeOaHu [Jisi CUCTEMBI C JBYMSI CTeNeHs MU CBOOOABI.
20. OTK/TUK CUCTEMBI C JBYMs CTeTeHssMH CBOOOZBI Ha rapMOHMYeCKOe Bo3JelicTBre. VIHepIMOHHEIN AeMTidep
21. OTK/IUK CUCTEMBI C JBYMsI CTETIeHSIMH CBOOOZIBI Ha MPOM3BOILHOE BO3JeHCTBHE
22. TIpyHIVT BUPTYabHEBIX ITepeMellleHri. BEIBOZ [/1s1 CHCTeMBI C OZJHOM CTeIeHbI0 CBOOO/BI
23. BeIBO/| ypaBHEHUI JBWKEHUS] CUCTEMBI C IBYMST CTeTleHsIMU CBOOO/IBI C UCITIOIb30BaHeM TIPUHLIUIA BUPTYaTbHBIX
repeMelleHui
24. TTpyuHLMI BEICBOOOXK/Ia€MOCTU
25. YpaBHeHUs! JBW)KEHHUSI CUCTeM C OOJIBIINM KOJTMYeCTBOM CTeTieHel CBOOO/BI, BBIBOZ, C UCIIOIb30BaHHEM TIPHUHLIMTIA
BUPTYaJIbHBIX MepeMelrieHHi U 3arvch B MaTPUYHOM opme
26. AHa/ITHUECKOe pellleHre CHCTeMbI yPaBHEeHHH ¢ OOJIBIIMM KO/IMIeCTBOM CTereHeii CBOOOb! TIPH Ha/TMUHN
BSI3KOT'O 3aTyXaHUs
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27. Yuc/ieHHOE pellleHre CUCTeMbI ypDaBHEHUI ¢ OOBIIMM KOJTMUECTBOM CTerieHel cBobozbI MeTojoM HelomMapka

28. T'vmoTe3sl, IpUHUMAaeMEbIe TIPH BBIBO/ZIe YPABHEHHS N3TMOHBIX KoJieOaHui Oanku

29. BbIBOJ| ypaBHEeHHST U3rMOHBIX KOleOaHUM OamKku

30. YacToTs! 1 popMBI CBOOOHBIX KoslebaHuMH 6anKuy [isl pa3TUYHbIX yYCIOBUH 3aKperuieHuUsT

31. PerieHue ypaBHeHUs] CBOOOHBIX U3THOHBIX KojiebaHuii 6aiku mocpencTBoM Metoaa dypbe

32. JlokasnbHas hopMa mpe/iCTaB/IeHNs BHEIITHEeH Harpy3KH NPy MOMOILM 060011eHHbIX QYHKIWN U Pa3/IOKeHus B Psif
Dypbe 0 CUHyCaM

33. PelieHrie ypaBHeHHS BBIHY>KZEHHBIX M3THOHBIX Ko/ie0aHuWi 1711 paBHOMEPHO paciipefie/ieHHOH, COCpPej0TOueHHON
Y JIOKaJIbHOM Harpy30K

34. Metop B3BellleHHLIX HEBSI30K B opMe MeToza BybHOoBa-I'aepkiHa: 0611jast XapaKTepHUCTHKA

35. PelieHve ypaBHeHus1 u3ruba 6anku Metogiom BybHoBa-I"aepkuHa

36. PerieHve ypaBHeHHs U3rMOHBIX KosiebaHui MeTogamu byoHoBa-T'asiepkuHa (10 MPOCTPAHCTBEHHBIM KOODAWHATAM)
1 Heromapka (1o BpemMeHH)

37. OcHOBHBIe [TPUHLIMITEI METO/Ia KOHEUHbIX 3/1eMEHTOB, BU/[bl KOHEUHBIX 37IeMeHTOB. MaTpHL{bl Macc, >KeCTKOCTH 1
JeMipupoBaHus

38. KoHeuHbIi 3/1eMeHT AiJ1s pacyeTa 0a/l0UHbBIX KOHCTPYKLIHH

39. ITocTpoeHue ypaBHeHH JUHAMUKH Oa/IOUHBIX CUCTEM TIPH TIOMOIIM MeTo/ja KOHEUHBIX 37IeMEeHTOB

JIaGoparopHasi padora

HomycK K BBINOHEHNIO JIP IpOMCXOANT, TIPY YCIOBUH HAJIMUMS Y CTYZEHTA ITeuaTHOM BepCUU TUTY/IBHOTO
JIMCTa oTYeTa Mo slabopaTopHoii pabore, B hopMe yCTHOro cobece10BaHKS 10 TEMATHKe J1abopaTopHOH paboThL.
Ortsetsl Ha Gostee 50% BOIMPOCOB SB/ISIETCS OMYCKOM K 1abopaTopHOii pabore.
OrueT 1o slabopaTopHoii paboTe MpeCTaB/sIeTCs B eUaTHOM BU/e B hopMare, IpelyCMOTPEHHOM [Jis1 OTUeTa 110
nabopartopHo# pabore. 3alura oTyeTa MPOXOAUT B (hopMe /I0KJIaZia CTyeHTa TI0 BBITIOJIHeHHOW paboTe v OTBETOB Ha
BOMPOCHI Tipernofaearesisi. OTBeThbl Ha 60siee 50% BOMPOCOB SBISIETCS 3allUTOMN J1abopaTopHO paboThI.

Bomnpocel K 3a4ery

1. Bugpl kosiebaHUH, TIOHSATHE CTeTIeHH CBOOOBI, TIepHO/ia U YaCTOThI KoeOaHui
2. CroboaHbIe KosiebaHUsI CUCTEMBI C OJJHOM CTeNeHbI0 CBOOO/IBI Oe3 ZieMI(HUpOBaHMs, BEIBOJ, U PellleHHe ypaBHEHHUs
3. CBobopHbBIe 3aTyXaroIie KoyeOaHHUs CHCTEMBI C OFHOM CTeTleHbl0 CBOOOABI P HAJIMYUH BA3KOTO 1eMITGUPOBAHUS,
BBIBO/| 4 pellleHre YpaBHEHUsI
4. CBobGogHbIe 3aTyXarolye KoiebaHus MPY HaTMUUY BHEIIHET0 CYyXOTo TPEeHUs], BBIBOJ, U PeLlieHHe YPaBHeHUsI
5. XapaKTepuUCTUKH 3aTyXaromyxX KosiebaHHii, yacToTa 3aTyXarolyX KosebaHui, mepuo, 3aTyXaromux KoiebaHui,
K03(uIMeHT 3aTyxaHusl, BpeMsi 3aTyXaHHUsl
6. BoiHyX/jeHHbIe TapMOHAYeCKHe KoyieOaHusI B CHCTeMe C OfIHOM CTelleHbI0 CBOOOB! Oe3 3aTyxaHus
7. BeIHY>KZIeHHbIe TapMOHHYECKYe KOjieOaHVsI B CUCTEME C OJHOM CTeTleHbI0 CBOOOABI C BSI3KUM JeMIThHPOBaHHEM
8. ITonstue a3pl OTK/IMKA Ha TaDMOHMUECKOE BO3/IeHICTBUE C TOUKH 3peHHs JUHAMUUeCKOTO OTK/IMKA. AMIUVIMTYAHAs U
(a30-yaCcTOTHAsI XapaKTEPUCTUKU CUCTEM C OFHOU CTereHbI0 CBOOO/BI ITPY rapMOHUUECKOM BO3[eHCTBUM
9. 3HaueHHe KPyrOBOM 4acCTOTHI, TIPH KOTOPOM Peau3yeTcst HauOobIias aMIIUTYya Kosiebauuii. ViameHeHue (a3oBoro
yIJia Ipy 1epexozie uepe3 pe3oHaHC.
10. Pasno)keHue Bo3Myljatoliieii mepuoAnyeckoii PyHKIMKU B TPUrOHOMeTprYeckuit psii @ypoe. [ToHsATHE
OPTOrOHAJIbHOCTU ¥ OPTOHOPMAa/IbBHOCTU CUCTeMbl (PYHKLMM. Pag @ypbe B TPUTOHOMETPHUYECKON U KOMITJIEKCHOMH
¢dhopmax.
11. OTK/IMK CUCTEMBI C OJJHOH CTEeMeHbI0 CBOOO/IbI Ha BHEIIIHUM UMITY/IbC B (hopMe AiesbTa-(QyHKIUH
12. OTKJIMIK CHCTEMEBI C OTHOH CTeTeHbI0 CBOOOBI IPH Bo3AelcTBUM B (hopme (yHKIMK XeBucaia
13. OTK/IMK CHCTEMBI C OHOM CTeNeHbI0 CBOOOABI Ha BO3AEHCTBYE B BU/Ie CYMMBI 3JIeMEHTApHBIX (YHKLMI. Pemienue
[l BO3JeUCTBUS B popMe MPSIMOYTOIEHOTO MMITY/ThCa
14. OTK/IMK CUCTEMEBI C OIHOM CTeTieHbI0 CBOOO/IbI Ha MPOM3BOJILHOE BO3MYIleHHe, uHTerpast Jdroamers
15. Onpenenenve uHTerpana Jlroamerns [jisi CHHYCOU/JaIbHOTO BO3/1eHCTBUS U 1JIs1 BO3JeNCTBYS B BUle
NIPSIMOYTO/IbHOT'O UMITy/IbCa
16. CBobofHEIe KosiebaHusI CHCTEMBI C IBYMs CTeTIeHSIMU CBOOO/BI. BEIBOZI OCHOBHBIX ypaBHEHHI U3 BTOPOTO 3aKOHa
HeroTona
17. CBobogHbIe KosiebaHusI CHCTEMBI C IBYMsI CTerieHsiMU cBo6obl. CoOCTBeHHBIe UaCTOTHI U COOCTBEHHBIE (POPMBI
KosneOaHuii. 3azaua o KosiebaHUsX JBYX LIApPOB Ha CTPYHe
18. OTK/IMK CUCTEMEI C IByMSI CTeIeHsIMUA CBOOO/[b1, 00y C/IOB/IeHHBIM HauaIbHBIMU BO3MYILEHUSMHI
19. INoHsATHE OPTOrOHABLHOCTH COOCTBEHHBIX (POPM KosTeb6aHMi Jjisi CUCTEMBI C ABYyMsI CTeTeHsIMU CBOOO/BI.
20. OTK/TUK CUCTEMBI C JBYMs CTeTMeHsIMH CBOOOZIBI Ha rapMOHUYECKOe Bo3/ielicTBHe. VIHEPI[MOHHEBIN AeMTidep
21. OTK/IUK CUCTEMBI C JBYMsI CTETIEHSIMH CBOOO/IBbI Ha MMPOM3BOILHOE BO3JEHCTBHE
22. TIpyHIIMT BUPTYa/IbHBIX TTepeMelleHni. BBIBOA /7151 CUCTeMEBI C OJHOU CTereHb0 CBOOOABI
23. BeIBO/| YpaBHEHU JBWKEHUS] CUCTEMBI C IByMSI CTETeHsIMU CBOOO/IBI C UCIOIb30BaHeM TIPUHLIUIA BUPTYalbHBIX
TriepeMellleHr i

JK3aMeH

[Honyck K 9k3aMeHy 0dOpMIISIeTCs TIPY YCI0OBUM TIOJTHOTO BBITIOJTHEHUS BCeX MEePONPUSITHH, MPeAyCMOTPeHHbBIX
rpadvkoM KOHTPOJIbHBIX MepOTTPUSTHH.
OK3aMeH 110 JUCLIMTIMHE TIPOXOAUT B (hOpMe YCTHOTO cobeceloBaHUs M OTBETOB Ha BOTIPOCHI K IK3aMeHY.
ITpeniofaBarens 3afaeT YeTbIpe BOIIPOCA.
[TpaBUBHBIN OTBET Ha [[Ba BOIIPOCA SIB/ISIETCSI OCHOBAHWEM [I7ISI TIOJTyUeHUsI CTYI€EHTOM OLIeHKH "yI0BJIETBOPUTETLHO"
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0 AUCLMITIVHE.
[TpaBUMBLHBIN OTBET Ha TPH BOIPOCA SIB/ISIETCS] OCHOBAHUEM [I7IsI TIOJTyUeHUsI CTYIeHTOM OLIeHKU "'XOpOoIIo" 1o

TUCHUTITIHE.
[TpaBU/ILHBIN OTBET Ha YeThIPe BOMPOCA SIBJISIETCSI OCHOBAHWEM /ISl TIOJTYUeHHs CTYZeHTOM OLIeHKH "OT/IMYHO" 110

IUCIUTITUHE,
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ITacnopT ¢doH/ja OI[EHOUHBIX CPEe/ICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3jesioB 1
JUAAKTHUYECKHUX eJUHHUL]

BCETO

AypuTOpHBI€
3aHATHA B
KOHTaKTHOH

¢opme

BCEI'O
Jlekniun
JIaGopaTopHbIii

MPAKTHKYM

CamMocTosATe/IbHaA
pabora cTyaeHToB

dopmupyemas
KoMreTeHusa, %

I1K-3.2

HAVMEHOBAHUE
OIIEHOYHOI'O CPEJICTBA

Pa3pen 1. CucreMbl C MHOTUMHA
CcTeneHsAMH CBOOO/bI.

24

17

Bomnpocs! K
9K3aMeHY,
JlabopaTopHast
pabora,
KoHTponbHas
pabota

Pazpen 2. Korebare/ibHoe ABYIKEHHE U
JTUHAMHYECKHI 0TK/IHK.

10

Bomnpocs! K
3a4eTy

Pa3pen 3. OcHOBHBIE 3aKOHbI MEXaHUKH.

10

Bonpocs! k
3auery,
KontposnbHas
pabota

Pa3pen 4. AHaiMTHUYeCKOe HCC/Iei0BaHHe
H3rHOHBIX Ko/1e0aHuii 0aIoK.

13

10

Bompocs! K
9K3aMeHY,
JIabopaTopHast
pabora,
KontposnbHas
pabora

Pa3gen 5. CBoOogHbIe KO/IeOaHUSA CHCTEM
C O/IHOM CTeneHbI0 CBOOO/IbI.

13

10

JlabopaTopHast
paborta,
Bomnpocs! K
3ayeTy,
KonTposibHas
pabora

Pa3zpaen 6. IIpudmkeHHbIE U YMC/IEHHBIE
MeTO/bI HCC/TeJ0BAaHUS H3THOHBIX
KoJie0aHui 0a/I0K.

13

10

Bonpock! k
9K3aMeHy,
JlabopaTopHast
pabota

Pasjen 7. BeiHYK/IeHHbIe Ko/le0aHus
CHCTEM C OJJHO¥ CTereHbI0 CBODObI.

18

10 4 6

15

Bonpocsl K
3auery,
JlabopaTopHast
pabora,
KoHTponbHas
pabota

Pazpen 8. Cucremsl C IByMA CTeNeHAMHA
CB00OO/BI.

14

15

Bomnpocs! K
3auery,
JIabopaTopHasi
pabora,
KontposnbHas
pabota

Bcero 3a 8 cemecTp

108

52 26 26

56

100

Bcero mo guciuninge

108

52 26 26

56

100

17
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OneHouyHbIe MaTepuasibl no gucnunmmae IMHAMUKA KOHCTPYKIIUI

IIK-3.2 - CnocobeH npoeodums pacueniHyio U 3kcnepumeHma/bHyi0 ompadomky OuHaMuKu u npoyHocmu
KOHCmpyKyuti u3deauti pakemHo-KoCMU4eCcKol mexHuKu

Ne 1 TIpouuTaiiTe TEKCT W 3aIUIINTE pa3BepHYThIi 000CHOBAaHHBIN OTBET

Kakoi#t MaTemaTrueckoli pyHKIHeil orpesiesisieTcsi 3aTyxXaHe COOCTBEHHBIX K0Jie0aHMi THHeHHOH
KosiebaTebHON CHCTEMBI?

No 2 TIpouuTaiiTe TEKCT U 3aITHIIINTE Pa3BepHYThI 000CHOBaHHBIN OTBET
[aHa cucrema c AAByMsi CTelleHsIMU CBOOO/bI, OTIpeie/IsitoIasicsl pacyeTHOM CXeMoi Ha PUCYHKe:

!

EIETET
3 3

3HaTcHHE MECTKOCTH IPYKHH k . Macca obomx Gmoxos M
OnpegeanTe 3HAUSHHA COOCTBEHHEIX KPYTOBEIX JacTOT KOIc0aHHH CHCTEMEI

X5

Ne 3 TIpouwnTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

Hwke mipyBe/ieHbI OMpe/ie/ieHrs, COOTBETCTBYIOIINE TIOHSITHAM K3 00/1aCTH Kosie0aHUM CUCTEM U TUHAMUKH
KOHCTPYKLMUH. IToCcTaBbTe B COOTBETCTBHE OIPEZEIEHUSIM 13 TIPABOTO CTOJIO1A TOHATHSI U3 JIEBOTO:

1.  Yucno A. KomMuecTBO He3aBHCHMBIX IlepeMeHHBIX, MUHUMalIbHO HeoOXouMoe JIist
cTerieHell CBOOO/BI OTIMCAHWS ABYDKEHHS CUCTEMBI
2. ®opma B. oTHOCHTe/NbHbIE 3HAYEHUS] aMIUTUTYJ, CTerieHel cBOOOAbI Jjist
Kose0aHui COOTBETCTBYIOIIEeH UacTOThl COOCTBEHHBIX KOIeOaHUM
3. BupryansHoe C. MNpOW3BOJIEHOE Majoe repeMellieHne, yA0BAeTBOpsIoLee
repeMelrieHue KHHeMaTH4yeCKUM OIpaHUUYeHUSIM CUCTEMBI
D. mpotecc, KOTOPOMY COOTBETCTBYeT 3HaueHHe Ko3¢duieHTa
4. JIemrpupoBaHUs
Anepuoguueckuii
OTKJ/TUK =1

E. 0eckoHeUHO Masoe repeMellieHre, YZ0B/IEeTBOPSIOIIee KHHeEMATHUeCKAM
OrpaHUYeHusIM

F. mpouecc, KoTopoMy COOTBeTCTByeT 3HaueHHe K03 duireHTa
ZIeMrpupoBaHUs

£>1

G. MakcuMmabHble 3HAUEHUS dAMIUVINTYJ COOCTBEHHLIX KOJIeOaHUH
H. komiuecTBO 0OLEKTOB B CCTEME

Ne 4 TIpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE
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Hwke nipyBe/ieHbI Orpe/ie/ieHrs, COOTBETCTBYIOIINE TIOHSITHAM K3 00/1aCTH Kosie0aHUM CUCTeM U TUHAMUKH
KOHCTPYKLHH. TToCcTaBbTe B COOTBETCTBHE OIPEEIEHUSIM U3 TIPABOTO CTOJIOIA TOHATHSI U3 JIEBOTO:

1. OGmee pemeHHe CHCTEMEI C, {uﬂ}}cos(mlf—d)l) +
YpaBHeHHH, ONHCHIBAONICH A.
KoTeGaHHA CHCTEMEI C IBYMS
CTENeHAMH CROOOIBI

+C, {u(:} jeos(af —¢,)

2. Kpyroeas 4dacToTa k
coOCTBEeHHEBIX KOIeOaHHH B. .I—
CHCTEMEI ¢ OIHOH CTeIIeHLIO m
cBOOOIEI

3. BeszpazMmepHsi ko3dHIHEHT C
3aTyXaHHA C.

2mo

4. TlepHon koneGaHHH CHCTEMEI C 271

OIHOH CTeNleHBI0 CBOOOIBI D. —
®

m

E. —

F. ——
2T
C
G. E—
mao
. C, {um}sii?(o)lf—%) +
' +C, {ym}sin(mlf —b,)
C
L —
2mo

Ne 5 TIpouuTaiiTe TEKCT, BbIOepHTe MPABU/ILHBIN OTBET U 3alULLIKTE apryMeHThl, 000CHOBBIBAIOIIME BBIOOp OTBETa
Kakoii 3aKk0H MOKeT UCII0/1b30BaThCs [J1s1 COCTAB/IeHHUs] ypaBHEHH BpallaTe/IbHOTO ABUKEHHS CUCTEMBI?

1.  3akoH COXpaHeHWs SHepruv
2. 3aKOH COXpaHeHUs UMITy/IbCa
3.  3aKOH COXpaHeHHs MOMeHTa UMITy/IbCa

4.  3akoH COXpaHeHUs MacChl
Ne 6 TIpounTaiiTe TEKCT, BbIOEpUTE NMPABU/ILHBINA OTBET U 3alUIINTe apryMeHThbl, 000 CHOBBIBaIOL[He BLIOOD OTBETa

Kakoii KuHeMaTryeCckol XxapakTepHCTHKe TPOMOPLIMOHAIBHO YCUINe OT BSI3KOTO CONPOTHUB/IEHNUS
JVHAMUUeCKON CUCTeMBbI?

1.  Ckopoctu
2.  YcxkopeHuro
3. IlepemereHnuto

4.  Yrn0BOMY OTK/IOHEHUIO
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Ne 7

Ne 8

Ne 9

[TpouurTaiiTe TeKCT, BEIOepHTe IPaBU/ILHBIE OTBETHI U 3alMIINTe apryMeHTHI, 000CHOBLIBAIOIIHe BEIOOP OTBETOB

Kakumu hopMyaMu ONMChIBAETCS OTKIIHK [17IsT CBOOOHBIX 3aTyXarOLUX KojieOaHWH CHCTeMBbI C OHOM
CTerneHb0 CBOOO/bI?

v
1. x=x,cos(®t)+—Lsinfwt)

n

o | SO, X+,
2. x=e | 0T gndw t )+ x, cos( @yt )
@y
x=Ce " cos(w,f—¢)
4. x=Ccos(®f—0)

ITpouwnraiiTe TeKCT, BbIOEpHUTE MPaBU/IbHBIE OTBETHI U 3aITUILINTE apTyMeHThI, 000CHOBBIBAIOIIYE BLIOOD OTBETOB

[1pu pacuete 3aziau, CBsI3aHHOM C JMHAMHUYeCKMM aHaIW30M MOCTYIaTebHOTO JBV)KEHUS CUCTEMBI C OJHOM
CTerneHbl0 CBOOO/IbI, KAKOW (pU3nueCcKuii 3aKOH (3aKOHbBI) MOXKET (MOTYT) OBITh MCTIO/Ib30BaH [ijisl BBIBOJA
IuddepeHLMaNbHOTO YpaBHEHUsT?

1. 3akon I'yka

2. 3axkoH Kynona

3.  3aKoH COXpaHeH!s MOMeHTa UMITyJIbCa
4.  3akoH COXpaHeHUs UMITyJIbCa

5.  Tperwmii 3akoH HeroTOHa
[MpouunTaiiTe TeKCT, BbIGEpUTe PABU/IBLHBIE OTBETHI U 3aITUIINTE apTyMeHTHI, 000CHOBBIBAIOII[HE BEIOOP OTBETOB
B xako#i popme MOXKeT OBbITh 3amvicaH HHTerpain [Iroamens?

1 i
1. [ F(t)cos[®,(t—1)]dr
ma, *°
1 f
2. [ F(t—1)sin( @,T)dT
me, *°
1 f
3. [ F(t—t)cos( w,t)dr
me, *°

1 t
4, [ F(t)sin[w,(t—7)]dt
ma, * 0

[}

Ne 10 ITpounTaiiTe TEKCT ¥ yCTaHOBUTE ITOC/IeZ0BAaTeTLHOCTh

dopmyaMpoBKa paspeliiaroliieii CCTeMbl YpaBHeHHWH /17151 JUHAMUUeCKON CHCTeMbI C HeCKOJTbKUMU CTeTleHs MU
CBODOZBI C MCITONb30BaHMEM 3aKOHA COXPAHEeHHS UMITy/IbCa (3aKOHAa COXpaHeHWsI MOMEeHTa UMITYJIbCa).
3anuiuuTe COOTBETCTBYIOLIYIO 10C/Ie0BaTe/IbHOCTD 1P c/ieBa Hanpaso:

1.  3aMeHUTH yIpyrue U JUCCUIATUBHbIE CBSI3U MEXX/Y TelaMU COOTBETCTBYIOIIMMH peakLisIMU

2. 3amwmcaTb COOTHOIIEHUS /s JedopMariuii (CkopocTei edopMariyii) B COOTBETCTBUU C BEIOpaHHBIM
MPaBU/IOM 3HAKOB

3. 3amnuicaTh COOTHOIIEHUSI AJId yCI/I]'[I/Iﬁ B CBA354X B 3dBUCUMOCTU OT KHUHeMdTHYeCKHNX HeHn3BeCTHBIX

[17151 K&KZ0To U3 TBePZbIX TeJl 3aIrcaTh YpaBHeHNs 3aKOHa COXpaHeHUsI UMITY/Ibca (3aKOHA COXpaHeHH s
MOMEHTa UMITy/TbCa)

Ne 11 TIpounTaiiTe TEKCT ¥ yCTaHOBHTE 10C/Ie[0BaTeTbHOCTh

dopmMynMpoBKa paspeliatoliieii CCTeMbl YpaBHeHHWH /17151 JUHAMUYEeCKO CUCTeMbI C HeCKOJIbKUMU CUCTeMaMH
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C UCTO0/Ib30BaHMEM 3aKOHa COXPaHEeHHsI UMITy/Ibca (3aKoHa COXPaHeHMs MOMeHTa UMITy/IbCa). 3aluiuTe
COOTBETCTBYIOLYIO [10C/Ie[,0BaTe/IbHOCTh LGP C/leBa HarlpaBo:

1.  3aMeHHWTH ynpyruve M JUCCUNIaTUBHBIE CBSA3U MeXY TelaMH COOTBETCTBYIOLMMU peaKLUsIMHU

2. 3amwmcaTb COOTHOILIEHUS /s JedopMariuii (CKopocTei JedopMariyii) B COOTBETCTBUU C BEIOpaHHBIM
NIpaBUJ/IOM 3HAKOB

3. 3amnmcaTb COOTHOLIEHMS [JIs1 YCUIMH B CBA34X B 3aBUCMOCTH OT KMHEMaTH4yeCKUX HeU3BeCTHbIX

4.  3amucarb COOTHOLIEHUS i1l BUPTYaJbHBIX PaboT BCeX CHJI, BKJIFOUAsi CHITY MHEepIUN

5. IIpupaBHATH K HY/II0 CYMMY BUPTYa/IbHBIX paboT

6. B cymme BUPTyanbHBIX paboT CrpynmupoBarh MoJ00HbIe c1araeMble Y BUPTYa/IbHBIX TlepeMellleHHi

CkoOKy TpH Ka>kKIOM BUPTYaJIbHOM MepeMeIieHUH TIPUPABHATE K HYITHO
Ne 12 TIpouuTaiiTe TEKCT, BbIOepHTe MPABU/ILHBIA OTBET U 3alULLIKTE apryMeHThl, 060CHOBBIBAIOIIME BBIOOp OTBETa
Kakomy nporjeccy cooTBeTCTByeT 3HaueHHe ko3¢ duLyeHTa fgemrdrpoBaHus

C>12

1.  KonebarembpHeIH MIpoLiecc
2. T'paHuIja arepuoguUHOCTH
3.  AnepuoanyecKuM OTKIIUK

CBobojiHbIE He3aTyXarolre Kojae0aHus
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