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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
roz, Habopa rpymmel: 2024

[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 Jonbenkos B.I%, K.T.H., CHC

[IporpaMma paccMoTpeHa
Ha 3ace/laHUY BBIMTyCKaroLel Kadeapel

A4 CTAPTOBBIE 1 TEXHUTYECKHWE KOMIUVIEKCHI PAKET 1 KOCMHMNYECKHUX AIIIIAPATOB

3aBenyrouuii Kadenpoii Jonbenkos B.I., K.T.H., CHC




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. OE/IN OCBOEHUSA AN CHOUITIJINHBI

]_IEJ'IBI-O OCBO€HUA JUCHUI/IMHBI AB/IAeTCA (bOPMI/IpOBaHI/Ie c1eyrommnx KOMHETEHL[I/II‘/III

[ICK-3.2 — crnocobHOCTb TPOBOAWTL PACUETHYHO M IKCIIEPUMEHTANbHYH OTpPabOTKYy AWHAMMKA W TIPOYHOCTU
KOHCTPYKLIMH U3[eNnii pakeTHO-KOCMUUeCKOW TeXHUKH

@®opMHUPOBaHUIO KOMITETEHIINH CITYKUT JOCTIDKEHHE CJIeYIOINX pe3y/IbTaToB 00pa30BaHMs:
IICK-3.2

3HAHUA:

Ha ypoBHe npe/craBieHUiA: JUHaMUUeCKUe TIPOLIeCChl B TBEPABIX TelaxX, UX MeTOAbl pacyeTa B MeXaHHUUeCKHX
cUCTeMax pas3/MYHOM CI0KHOCTY;

Ha ypoBHe BOCIIpOM3Be[jeHHs: 3HaTh OCHOBHbIE METOZALI pellieHWs 3afad AWHAMUKA KOHCTPYKLUH Tpu
CTaLMOHAPHBIX ¥ UMIYJILCHBIX HarPY>KeHHUSIX AJIs1 TUTIOBBIX 3JIEMEHTOB KOHCTPYKLIWH;

Ha ypoBHe moHMMaHMs: OCHOBHbIe MOAXOJbl K BbIBOJY YPaBHEHUH AWHAMUKM KOHCTPYKLMH pas-JIM4HON
CJIOXKHOCTH U3 (pyHZIaMeHTa/IbHbIX 3aKOHOB MeXaHWKY;

YMeHusi:

TeopeTryeckue: aHanUTUUYECKUe W YUC/IeHHble MeToAbl perieHus JuddepeHMaIbHBIX YpaBHEHUN JUHAMUKU
KOHCTPYKLIWH /ISl CUCTEM C OJJHOM, HECKOJIbKUMM, a TAK)Ke KOHEUHBIM U 6€ CKOHEUHBIM UKC/IOM CTereHel CBOOobI;

[TpakTuecke: OLEHWBAaTH OCHOBHbIE TapaMeTpPhl [JUHAMHKH CJIOKHBIX MEXaHHUeCKHWX CHUCTeM TIpU
HMIY/IbCHBIX, TIEPUOANYECKUX 1 TIOA00HBIX HarpyKeHHUsX, aHaIMTHUECKU PacCUMTHIBATE MTApaMeTPhl AUHAMUKY 0aloK
TIpY pas/IMYHOM UKMC/Ie U PacrioyioXKeHUH OIop;

HABbIKU:

[TpoBesieHue TMpPUK/IaAHBIX pacyeToB AMHAMUYECKOIO OTK/IMKA THUIOBBIX HeCYL[UX KOHCTPYKLMH arperaTros

CTapTOBOTO 0OOPYOBaHUS.



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

¢ [ICK-3.2 — CriocobeH NMpOBOAXUTh PACUETHYIO U KCIIEPUMEHTATBHYIO OTPAbOTKY AWMHAMUKHY W TIPOYHOCTH
KOHCTPYKLWH U3[[e/TN PaKeTHO-KOCMIUe CKOW TeXHUKH



3. CTPYKTYPA N COAEPXAHUE TNCIHUIIJINHBI

OO61ast Tpy0eMKOCTh AUCIUIUTUHEI COCTaBsier 6 3.e., 216 .

3.1. Copep:xaHnue (AMJAKTHKA) JUCLUTLIMHBI
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4 7 Paspen 1. Koneb6arenpHoe ABIDKeHHe H JHHAMHYECKHI OTK/IHK. [ToHsTHe KosleGaTe/bHOro 9 7 7 0 2 5
[BHOKeHUS KBasucratuueckue u AWHaMHU4YeCKHe MPOoLieCChbl 'ELPIHHM]/I‘{ECKI/H‘;I OTKJIMK KOHCTPYKLIUU.
4 7 Pa3jen 2. OCHOBHBIE 3aKOHBI MEXaHHKH. 3aKOH COXpaHeHHs! UMITy/Ibca 3aKOH COXPaHeHHs! 1 6 6 0 5 5
MOMeHTa UMIy/Ibca 3aKOH COXPaHeHUs SHEpPrUu.
Paspen 3. CBoOoAHbBIE KO/IeGaHHS CHCTEM C O/JHOH CTeneHbI0 cBoGoAbI. [ToHATHe CBOGOAHBIX
4 7 KojebaHuii MexaHHUeCKux cucteM OTKIMK cUCTeMbl 6e3 3aTyxanust OTK/IMK CUCTeMbI DY HATHYUN 26 11 7 4 15 15
BA3KOI0 TPEHUSA OTK/IMK CHCTEMBI TIPHA HaJTMYHU CYyXOT'0 TPEHUA.
Pasjen 4. BeiHy)X/ieHHbIe K0/IeGaHHA CHCTEM C O/{HOii CTerneHb0 cB0Go/bI. OTK/IMK CHCTEMbI Ha
4 7 reproAnyeckoe BosaeiictBre OTK/IMK CHCTeMBbI Ha BO3/eiicTBre B (hopme 0000IIeHHBIX (YHKIIHI 34 14 7 7 20 15
OTK/IMK Ha TIPOM3BO/IbHOE BO3ZeliCTBHe Y/japHblii crieKTp UnCc/IeHHOe HHTerPUPOBAaHHe YpaBHEHHs
KoJie0aHuii CCTEMBbI C O/{HOM CTEIeHbI0 CBOOO/BI.
Paspien 5. CHCTeMBI € iByMsI CTENeHsSMH CBOGO/bI. YDaBHEHNsI [ABI)KEHHUs] CHCTEMBI C JBYMsT
4 7 crenensimu cBobozpl CBoOOAHBIe He3aTyxatouue Konebanus. @opmsbl Konebanuit OTKINK Ha 8 13 7 6 15 10
HauasbHble Bo3MyLieHust [IpeobpasoBanue koopauHaT. OPTOroHaIbHOCTL COOCTBEHHBIX (GOPM
OTK/IMK Ha FapMOHUYeCKoe Bo3/ielictBe OTK/IMK Ha HellepHojiiueckoe BO3jeicTBye.
Bcero 3a 7 cemecTp 108 51 34 17 57 50
Pa3pen 6. CHCTeMbI C MHOTHMH CTeNeHsIMH CB0Go/bI. [TPUHIMI BbICBOGOXZaeMocTH TTprHLM
BUPTYa/IbHBIX NepemeltieHuii [locTpoeHue ypaBHeHUI! BIDKEHUSI CUCTEM C MHOTMMMU CTeleHsIMU
4 8 cBoboapl CBoGOAHBIE KostebaHwst. 3a/jaua Ha COOCTBEHHBIE 3HaUeHHs Pa3iokeHne Ha COOCTBEHHbIE 43 9 5 4 34 20
bopmbI OTK/IMK Ha Haua/IbHOE Bo3MylileHHe OTK/IMK Ha epuojnueckoe BoszeiictBue OTK/IMK Ha
Herepuoanyeckoe BOBAEﬁCTBHe YnceHHbIR MeTon HL}OMapKa.
Pa3jen 7. AHaIMTHYECKOE HCC/IeJ0BaHHe H3rHOHBIX Ko/leGaHuii 6aiok. [MroTes3a MpsMbIX
4 8 HOpMaJieii (TexHuueckast Teopust bepHy/um-Oiiiepa) BeiBog ypaBHeHust U3rubHbIX KosebaHnii 6a1ok 35 9 5 4 26 20
T'pannunsie ycioBusi CBoGoAHbIE M3rHOHBIe Koiebanus 6aok Metog ®ypbe BeiHYKIeHHbBIE
13rubHele Kosebanus 6aok.
4 8 Pa3zpesn 8. IIpub/vkeHHbIE U YMC/TIEHHBIE METOABI HCC/IE{0BAHAs H3rHOHBIX Ko/1e6aHuil 6a/loK. 30 8 3 5 2 10
Metoy, By6HoBa-I"'anepkiHa MeTo/ KOHEYHBIX 371eMEHTOB.
Bcero 3a 8 cemecTp 108 26 13 13 82 50
Bcero no aucuuninHe 216 77 47 30 139 100
3.2. JIaGopaTopHbIi NPaKTHKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHHe pa3jesia
Tema naGopaTopHoro MNPpaKTHUKYMad ayAa.
n/n AUCLHUII/IHHBI
yacoB
1 Oripe/iesieHrie OTK/IMKA JIMHEHHOM CHCTEMBI C OJJHOM 2
Pasgen 3. CBoGoHbIe KO/Ie0aHHs CUCTeM C  |CTeTIeHbI0 CBOOOZBI OT HAaYaIbHOTO BO3MYIL[EHHS
2 OJIHOM CTereHbI0 CBOOO/bI. OmnpepeneHye OTKIMKA CUCTEMBI C OZJHOM CTeTleHbI0 2
CBO60,Z[I>I TIPpU HaJIMYKUHU CyXOro TpeHus
3 AHann3 OTK/IKKa CUCTEMEI C OAHOI‘/'I CTerieHbIO 3
CBOGO,E[I:I Ha yZiapHOoe BO3AEﬁCTBHE
4 Pa3zen 4. BeiHyxeHHbIe KosiebaHus cucteM |Orpe/iesieHre OTK/IMKAa CUCTEMBI C OFHOU CTeTeHbI0 2
C O,Z[HOI71 CTerneHbIo CB060,II[I>I. Ha ITPOX3BOJIbHOE BO3MYIeHWs YUHNC/IEHHBIM METO[0M
5 OTK/IMK Ha neproauyeckoe BO3A€ﬁCTBHE 2
TIPOM3BOJILHON (hOPMBI
6 OHPE,Z[GIIEHI/IG YacCTOT U (bOpM CBO60,E[HBIX KoJIe0aHui 3
Pa3,qen 5. Cucremsl C ABYMSA CTEIIeHAMUA CHUCTEMEBI C ABYyMsA CTEIIeHAMUA CBO60,£[LI
7 CBOOOABL. OTK/TMK CHCTEMbI C [IByMs CTeTIeHsIMH CBOOObI Ha 3
rapMoOHUYeCKoe BO3/lelicTBre
Bcero 3a 7 cemecTp 17
8 OHPE,IIEHEHI/IE CcOOCTBEHHBIX YACTOT U (bOpM 2
KOJ1e0aHUM CUCTeM C MHOTMMU CTEIIeHSIMU CBODO/bI
9 Pa3,qen 6. CucTeMbl C MHOTUMU CTeTIeHIMU  |OTKJIMK CUCTEMBI C MHOTUMU CTENEHIMU CBO60,E[LI 1
CB060,£[BI. MEeTOZAOM Da3J/IOKeHHUs I10 COOCTBEHHBIM CbOpMaM
10 Onpe,qeneHHe OTKJ/IMKa CUCTEMbI Ha ITIPOM3BOJ/IbHOE 1
BO37elicTBMe MeTofoM HbioMapka
Pazpen 7. AHanuTHuecKoe rccieiloBaHue OrmpeeneHye 4acToT U GOpM CBOOOJHBIX M3THOHBIX
11  |u3rubHBIX KosiebaHui OasoK. Kosie0aHuH OasoK IS pa3/TUUHBIX YCIOBUH 3a- 2
KpeIrvieHus
12 Pacuet oTK/MKa 6aKy MpU J0KaJIbHOM UMITY/IECHOM 2
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BO3/IeHCTBUH

13 |Pa3gen 8. TIpubmKeHHbIE U YUC/IEHHbIE Anam3 6anku Metogom BybHoBa-I"anepkuHa 2
14 [METOABI HCCTEROBAHNA U3rMOHBIX Ko/ebGaHu# |OnpeiesieHye OTK/IMKAa PaMHOM KOHCTPYKLMM 3
Gasok. MeTO0M KOHEUHBIX 3JIeMeHTOB
Bcero 3a 8 cemecTp 13
3.3. CamocrosiTesnbHas padora crygenta (CPC)
No Copepxanue yueonoro | O0bewm,
Homep 1 HauMeHOBaHMe pa3jesa AMCLUATLINHBI
n/n 3ajaHuA 4acoB
1 |Pa3gen 1. KonebarenpHOe ABMKEHHE U JUHAMUUECKHUI OTK/IVK. N3yuenue suteparypel 2
2 |Pa3gen 2. OCHOBHbIe 3aKOHbI MeXaHHKH. M3yueHune MrepaTyphbl 5
3 W3yuenue nmureparypbl 5
4 |Pa3gen 3. CBoOO/HbBIE KO/IeOAHMSI CUCTEM C OJHOM CTEIeHbIO Toarotoska k n1aGopatopHoi 5
pabore 1
CBOOO/BI. —
IMoaroroBka K 1labopaTopHoOi
5 5
pabore 2
6 W3yueHune vreparypbl 8
IMoaroroBka K 1abopaTopHOi
7 4
. pabore 3
Paszgen 4. BeiHyXeHHbIe KosiebaHHsi CUCTEM C OJHOM CTeleHbo -
6 IMoaroToBKa K j1abopaTopHOH
8 |cBOOOARI. 4
pabote 4
IMoaroroBka K 1labopaTopHoOi
9 4
pabore 5
10 N3yuenue siuteparypel 5
IMoaroToBka K j1abopaTopHOit
11 5
Pa3zen 5. CucTeMBI C IByMsI CTEIEeHsIMUA CBOOOBI. pabote 6
IMoaroToBKa K j1abopaTopHOH
12 5
pabote 7
Bcero 3a 7 cemecTp 57
13 M3yueHune vrepaTyphbl 10
IMoaroroBka K 1abopaTopHOi
14 8
pabore 8
15 Pa3nen 6. CUCTeMBbI C MHOTIMY CTeIeHsIMH CBOOO/BI. IMoaroToBKa K J1abopaTopHoii 8
pabore 9
IMoaroroBka K 1labopaTopHoOi
16 8
pabote 10
IMoaroroBka K 1abopaTopHOi
17 8
. pabore 11
Pa3zen 7. AHanuTHUYeCKOe UCC/iejoBaHNe U3rHOHBIX KomebaHuid -
IMoxroroBka K slabopaTopHoii
18 |bamoxk. 8
pabote 12
19 W3yuenue nuTepaTypel 10
20 W3yueHue muTepaTypel 6
21 |Pa3gen 8. TIpubMHKeHHbIE U UMCTIEHHBIE METO/IbI KCC/IeIOBAHUIS Ha%q;::(gm K naGoparopHoii 8
U3rUOHBIX KoslebaHuil 6ajiok. p -
IMoaroToBka K j1abopaTopHOit
22 8
pabore 14
Bcero 3a 8 cemecTp 82
4. ®OPMbI KOHTPOJISA OCBOEHUSA JUCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12(3|(4|/5(6|789|1011 12 13 14 |15/16 17
7 JIP|JIP|{JIP\JIP|AP|JIP| |JIP|AP| |JIP, Koutp.P.|JIP, Bonp. 3k3|KouTp.P.|JIP|AP| Borip. 3au, Aud. 3au.
8 JIP|JIP|JIP\JIP|OP|JIP| |JIP|OP| |JIP, Koutp.P.| Bomp. Ok3

YcoBHBIE 0003HAUEHUST:

P — nuarHocThueckast pabora;
JIP — nabopatopHasi paboTa;
KoHTp.P. — KoHTpO/IbHAs paboTa;
Borp. 3au — BONIpOCEI K 3auery;
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e Bomnp. JK3 — BOIIPOCHI K 3K3aMeHY;
o nud. 3au. — quddepeHIMPOBAHHBIN 3aueT.

TeKyL[uii KOHTPO/Ib YCIIEBAEMOCTH CTY/JEHTOB [TPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B
cnenytommx gopMax:
e [MarHOCTUUecKas pabora;
o naboparopHas pabora;
e KOHTpOJbHasl paborta;
* BOMpPOCHI K 3aUeTy;
e BOIPOCHI K 9K3aMEHY.

IIpomexxyTouHas arrecTanus IPOBOJUTCS B (popMax:
e muddepeHIMPOBaHHbIN 3a4eT;
* DBK3aMeH.



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

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

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

. 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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IIpunoxenue 1
K paboueii nporpaMme JUCIMIIMHBI
JUHAMUKA KOHCTPYKIINU

AHHoTanus padoueil mporpaMmsl

Ouciynmiaa  JAHAMMKA KOHCTPYKIUM  spisercs JUCLMIIMHOM — YacTH, (hopMHpyeMoii
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:
IICK-3.2 crnocoOHOCTb TIPOBOAUTH pACUETHYIO U SKCIIEPUMEHTAJbHYI OTpPabOTKy [JWHAMUKHA U TPOYHOCTH
KOHCTPYKLUM H37e/Uii paKeTHO-KOCMUYeCKOW TEXHUKU.

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:
e JMarHoCTUYeckasi pabora;
¢ naboparopHas paboTa;
e KOHTpOJBbHasI paboTa;
e BOMPOCHI K 3aUery;
e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arrecTanus NpoBoJUTCs B opmax:
o 1uddepeHIMPOBaHHEIN 3a4eT;

¢ SK3dMeH.

OO611ast TPyAOeMKOCTb OCBOEHUSI AUCLIUIIMHBI COCTaB/sieT 6 3.e., 216 4. [IporpaMMoN AMCLIUIIMHEL TIPeyCMOTDPEHbI
NeKUMoHHbIe 3aHsATHs (47 4.), taboparopHsiii ipakTikyM (30 u.), camocTositesibHas pabora crygenra (139 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 OCBOEHMS JAWCLMIVIMHBI cocTap/sieT 216 4., U3 HUX 77 4. aygUTOPHBIX 3aHATHM, U 139 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.
Paspen 1. KosebaTesibHOe ABIDKeHHe U JUHAMHYECKUI OTK/IHK.
L. JI. ®énopos, FO. H. Jlasapesa, B. I. Cpenus. . ®u3uka. MexaHuka:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHora, 2016 (3)
Mayuene A. A. Tloxxanoctus, A. B. ITanmmHa. . KonebaHus MexaHWue CKMX CUCTEM C
KOHEUHBIM UKCJIOM cTerieHel cBoboabl: M.: 3a-Bo MI'TY um. H. D. BaymaHa, 2
JIUTEPATyphI
2020 (1, 2)
. JI. ®énopos, 0. H. JTasapesa, B. I. CpeguH. . ®u3uvka. Konebanust:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2020 (1, 2)
Uroro no paspeny 1 2
Paspen 2. OcHOBHBIE 3aKOHBI MeXaHUKHU.
I'. A. byraenko, B. B. MananuH, B. 1. fIkoBnes. . Mexanuka: Mockga: FOpaiir,
N3zyuenne 2020 (2, 3) 5
JIATepaTyphbl . JI. ®énopos, FO. H. Jla3apesa, B. I. CpeguH. . ®u3nka. MexaHuKa:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBsa, 2016 (4, 5, 6)
Uroro no paspeny 2 5
Pazpen 3. CBoOoaHbBIe KO/Ie0aHUs CHCTEM C OJHOM CTEreHbI0 CBO0OO/bI.
N3zyuenue 5
JIUTEPATYPHI
Jl;laoéa;;;:;;;o; M. JI. ®énopos, FO. H. JTazapesa, B. I. CpeauH. . ®usvika. Konebanus: 5
6ote 1 CII6.BTTY "BOEHMEX" um. 1. ®. Ycrunosa, 2020 (1, 2)
pa W. N. Byabhcon. . [TuHamuka MaiiiH. Konebanust: Mocksa: FOpaiit, 2020 (3, 4)
ITogroroBka kK
JlabopaTopHOM 5
pabore 2
Wroro no pasgeny 3 15
Pa3zgen 4. BoiHYy)XAeHHbIE K01e0aHUA CHCTEM C OAHOMW CTeNeHbI0 CBOOOBI.
N3yuenue 8
JIUTEPATyphl
ITogroroBka k
gzgngsT; prou U. N. Bynbdceon. . [JuHaMmuka MaiuH. Komebanus: Mockea: FOpaiit, 2020 (5) 4
B. B. CUHWIBLIUKOB. . [InHaMKKa KOHCTPYKIUHA. [IpubmikéHHbIe U
Ilogroroska K aHanutuueckue metogel: CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009
JabopaTopHOM 2,3) 4
pat6ore 4 ’
IMogroroBka kK
nabopaTopHoi 4
pabore 5
Wroro no pasgeny 4 20
Pazgen 5. CucTeMbI C AByMs CTeNeHAMHU CBOOOABI.
N3yuenue W. N. ByabdcoH. . [luHamyka MaiiH. Konebanust: Mocksa: FOpaiit, 2020 (4, 5) 5
JIATepaTyphbl B. B. CUHWIBIIUKOB. . [IuHAMUKA KOHCTPYKIUH. [Iprb/IKEHHbIE 1
ITozroToBKa K aHaymutrueckue metogel: CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHosa, 2009 5
nabopaTopHOii 3
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pabote 6

[TogroroBka k

JabopaTopHOM 5
pabote 7

Uroro o paspeny 5 15

Pa3pen 6. CucTeMbl ¢ MHOTMMH CTENIEHAMH CBO0O/bI.
N3yuenue 10
JIUTepaTyphl
[TogroroBka kK
JabopaTopHOM 8
pabore 8 .
. U. BynbdcoH. . [TuHamuka MaruH. Konebanust: Mockea: FOpatiTt, 2020 (4, 5,

ITogroroska K 10)
nabopaTopHoi 8
pabore 9
IToaroroBka kK
sabopaTopHOM 8
paborte 10

Urtoro no pa3peny 6 34

Pa3zpen 7. AHaIMTHYECKOE MCC/IeJOBaHHe U3rHOHBIX KO/Ie0aHuii 0a/IoK.

IToaroroBka kK
naboparopHo 8
pabore 11 B. B. CUHWIBIIUKOB. . [IMHaMKKa KOHCTPYKIMi. [TpubIvKEHHBIE U
IToarotoBka K aHaymutrueckye Metogel: CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2009
JabopaTopHOM (5) 8
pabote 12 N. U. Bynbgcon. . IuHamuika mainuH. Konebanusi: Mockea: FOpaiit, 2020 (6, 7)
N3yuenne 10
JIUTepaTryphbl

Wroro no pasgeny 7 26

Pazgen 8. IIpuO/mmkeHHbIE U YHCIeHHbIE METOBI HCC/Ie/[0BAaHHUA U3rHOHBIX KOJIeDaHHH 0asloK.
N3yuenue 6
JIUTepaTyphbl
]l;[aoﬁ,q;‘ ;;::;;01; . PacuéT cTep)KHEeBO# CHCTEMbI METOZIOM KOHEUHbIX 37ieMeHTOB: CI16.BI'TY 8
paGore 13 "BOEHMEX" um. [I. ®. YctuHoBa, 2019 (2, 3)
A. B. 3enkoB. . Yucsiennsle Metoanl: Mocksa: FOpaiit, 2020 (7)

IToaroroBka kK
sabopaTopHOM 8
pabore 14

Wroro o pa3neny 8 22
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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

* BOMpPOCHI K 3aUeTy;

e KOHTpOJIbHasi paboTa;

¢ naboparopHas paboTa;

e BOMPOCHI K FK3aMeHY;

e 5K3aMeH;

e 1uddepeHIMPOBAHHEIN 3aUerT.

Kpurepuu onieHuBaHus

JuarHocruueckasi padora
MuarHocTtrueckas pabora rposoauTcs B popme tecta B SMOC Moodle:

e IIpM [IPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCcTalys;
e TIpY MpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTalysl.

Bompocsl k 3aueTy

1. Buzsl KosiebaHui, MOHSITHE CTeTIeHH CBOOO/BI, TEPHO/IA U YaCTOThI KoJiebaHui
2. CBobopHbIe Kosie0aHHsI CUCTEMBI C OJHOM CTereHbl0 CBOOOABI Oe3 ieMIiprpoBaHusl, BEIBOJ, U pellieHHe ypaBHeHUs!
3. CBobozHBIe 3aTyXaroIjie Kojie0aHHUsI CUCTEMBI C OHOM CTeTleHbI0 CBOOOABI P HAJIMYUH BSI3KOTO /1eMIT(hHPOBAHUS,
BBIBO/| U pellleHle YpaBHeHUs
4. CBobozHbIe 3aTyXaromye KosiebaHus MPY HaJIMUMY BHEITHETO CYXOTo TPeHUs], BBIBOJ, U pellieHHe YPaBHeHUsI
5. XapaKTeprCTUKH 3aTyXaloIIKX KojieOaHHi, YaCcToTa 3aTyXalonX KojeOaHui, Mepro 3aTyXarolIuX KoaebaHu,
K03 ULIMEHT 3aTyxaHusl, BpeMs 3aTyXaH!s
6. BeIHY>X/|eHHbIe FapMOHHUeCKHe KoiebaH!s B CUCTeMe C OffHOM CTereHbr0 CBOOO/BI Oe3 3aTyxaHus
7. BeIHY>KZIeHHbIe TapMOHUYeCKHe KoyiebaHust B CUCTeMe C OFHOM CTereHb0 CBOOO/bI C BA3KUM JleMII(prpOBaHHEM
8. [ToHsATHe (ha3bl OTK/IMKA HAa rapMOHUYECKOe BO3/JieMCTBHe C TOUKH 3PeHUs JUHAMUUeCKOTO OTK/IMKA. AMITIUTYHAs U
(ha30-yacTOTHAsI XapaKTEPUCTUKU CHUCTEM C OFHOM CTereHbI0 CBOOO/BI ITPY rapMOHHUECKOM BO3JeHCTBUM
9. 3HaueHue KPyrOBOM 4acCTOTEI, TIPH KOTOPOM Peayn3yeTcst HanOobIasi aMIUIUTYZa KosiebaHuid. V3meHeHue (a30BOTo
yIJla TIpY 1epexo/ie yepe3 pe3oHaHC.
10. PasznoxxeHue Bo3Mylaroleil mepuoguueckoil GyHKIMK B TPUTOHOMeTprUdecKui psifi Dypre. [ToHsTHE
OPTOrOHAIBHOCTU ¥ OPTOHOPMATBHOCTU CUCTeMbl QYHKLMIA. Psizi @ypbe B TPUTOHOMETPHUUECKON U KOMITJIEKCHOM
dhopmax.
11. OTK/IMK CUCTEMBI C OJHOM CTeleHb0 CBOOO/BI Ha BHEIITHUIT UMITY/IBC B hopMe fiesibTa-(hyHKLIAH
12. OTK/IMK CUCTEMBI C OIHOM CTeTIeHbI0 CBOOO/IBI IPY BO3JelCTBUU B popMe QyHKIUKM XeBucaiiia
13. OTK/IMK CHCTeMBI C OfHOH CTeTleHbI0 CBOOOZBI Ha BO3ZIEHCTBIE B BH/le CYMMBI 3/IeMeHTapHBIX (QYHKLMI. Pemmernne
J1s1 BO3[elcTBYS B hopMe NPSIMOYTO/IBHOTO MMITY/ThCa
14. OTK/IMK CHCTEMBI C OHOM CTeNeHbI0 CBOOOABI Ha TIPOM3BOIBHOE BO3MYILIeHHe, MHTerpast [Jroamerst
15. Onpenenenue uHTerpasia Jroamesns Jjisi CUHYCOU/IaTbHOTO BO3JIEMCTBUS U [I/1s1 BO3/IeHCTBUS B BUjIe
MPSIMOYTOJILHOTO UMITy/IbCa
16. CBoOofHbIe KosieOaHusI CHCTEeMBI C IBYMsI CTeTIeHsIMU CBOOO/bI. BEIBOZ OCHOBHBIX ypaBHEHHH 13 BTOPOTO 3aKOHa
HeroToHa
17. CBoOoHBIE KO/Ie0aHHUSI CUCTEMBI C IByMsI CTeTieHsAMH CBoO0/ibl. COOCTBEHHBIE YaCTOThI U COOCTBEHHBIE (HOPMBI
KomebaHuii. 3aaua 0 KoseOaHUsX JBYX IIapOB Ha CTPyHe
18. OTK/IMK CHCTEMEI C IBYMsI CTeIIeHSIMU CBOOOBI, 00y C/IOBIeHHBIN HauaIbHBIMY BO3MYILIEHUSIMU
19. IMoHsATHe OPTOrOHATBHOCTH COOCTBEHHBIX (HOPM KoIebaHU [/l CUCTEMBI C IBYMSI CTETMEHsIMUA CBOOO/BL.
20. OTK/TUK CUCTEeMBI C BYMsI CTeTleHssMU CBOOOZBI Ha rapMOHUYeCKoe Bo3JelicTBre. VIHepLMOHHBIN AeMIidep
21. OTK/IUK CUCTEMBI C JBYMsI CTeTeHsIMH CBOOOZBI Ha MPOM3BOILHOE BO3JeHCTBIE
22. TIpyUHLWIT BUPTYa/bHBIX TlepeMeltieHUi. BIBO, [/l CUCTEMBI C OJJHOM CTENeHbI0 CBOOO/IbI
23. BeIBO/| ypaBHEHUI JBWKEHUS] CUCTEMBI C IByMSI CTeTIeHsIMUA CBOOO/IBI C MCIIOIb30BaHeM TIPHHLIWIA BUPTYaIbHBIX
riepeMereHu

KoHnTponbHas pabora

KoHTposnbHast paboTta BK/TFOUaeT B cebst pellieHre Tpex 3a/ad o MpokaeHHOMy MaTepuainy. Kpurepriem caun
KOHTPOJIBHOU paboThI AB/ISETCS TPAaBIWIBHOE pellieHre He MeHee BYX 3a/au.
IIpumepsl 3agau BXOAAT B cocTaB Y MK AUCLIUATIIMHBL.

JTaGoparopHasi padora
Iomnyck K BbINOHEHMIO JIP IPOUCXOANT, TIPU YC/IOBUHM HAJIMUKS ¥ CTYAEHTA MeUaTHOM BePCUU TUTY/IBHOTO
JICTa OTYeTa 110 JabopaTopHo# pabote, B (hopMe yCTHOTO cobecejoBaHUS TI0 TeMaTHKe 1abopaTopHOii paboThI.
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OrtBeThl Ha Gosiee 50% BOMPOCOB SIB/ISETCS OMYCKOM K labopaTopHO# paboTe.

Oruer no slabopatopHoii paboTe Mpe/CTaBIsSIeTCs B [IEYaTHOM BH/ie B hopmare, rpeyCMOTPEHHOM Jijisi OTUETa 110
naboparopHoit paboTe. 3atura 0TUeTa TIPOXOAUT B (hOpMe [JO0K/Ia/ia CTY/EHTA 10 BLINOJIHEHHON paboTe ¥ OTBETOB Ha
BOMpoCkI nipernozgasaresist. OTBeTsl Ha Gosiee 50% BOMPOCOB SIB/SIETCS 3aLUTOM J1Iab0paTopHOL paboThI.

Bormpocsl K 3K3aMeHy

1. Buzsl KosiebaHMi, MOHITHe CTeTIeHH CBOOOABI, TEPHO/IA U YaCTOThI KolebaHui
2. CBobGozHBIe Ko1ebaHHUs CUCTEMBI C OJHOH CTereHblo cBOOOBI Oe3 feMrpHrpoBaHus, BLIBOZ U pellleHe ypaBHeH!s
3. CobopiHbIe 3aTyxarolljie KojieOaHHsI CUCTeMBI C OfHOM CTeTleHbi0 CBOOOZBI IPY HAJTMYUY BSI3KOTO ZieMI1(HpOBaHUS,
BBIBO/], U pellleHre YpaBHeHHst
4. CBobogHbIe 3aTyxarommye KosiebaHus ITPY HaJIMUMY BHEITHETO CYXOT0 TPEeHUs], BBIBOJ, U pellieHHe YPaBHeHHs
5. XapaKTeprCTUKH 3aTyXalOMIMX Kojie0aH i, YaCcToTa 3aTyXalonX KosieOaH!i, epro, 3aTyXaloIuX KojeOaHu,
K03 ULIMEeHT 3aTyxaHusl, BpeMsI 3aTyXaHUs
6. BuIHYXJeHHbIe TapMOHUYeCKHe KoyiebaHusI B CHCTeMe C OIHOM CTereHbio CBOO0bI Oe3 3aTyxaHus
7. BeIHY)KIeHHbIe TapMOHUUECKIE KO/ieDaHVsl B CUCTEME C OJHOM CTeTeHbl0 CBOOOABI C BI3KUM AeMI(HUpOBaHHUEM
8. TTonsiTre (hasbl OTK/IMKA HAa TapMOHUYECKOe BO3/efCTBIe C TOUKH 3peHUs IUHAMUUeCKOTO OTK/IMKA. AMIUIUTYAHAs U
(ha30-yacTOTHAs! XapaKTEPUCTUKU CHCTEM C OFHOH CTereHbI0 CBOOO/bI ITPY rapMOHHUECKOM BO3[eHCTBUM
9. 3HaueHue KPyroBOM 4acCTOTEI, IIPH KOTOPOM Peayin3yeTcst HanbobIasi aMIVIUTYZa KosiebaHuii. V3meHeHue (a30Boro
yIJla [IpY [1epexo/ie yepe3 pe3oHaHC.
10. Pa3noxeHue Bo3Mmylatoeii nepuoguueckoil GyHKIMK B TPUTOHOMeTprUYeckuit psifi @ypre. [TonsiTre
OPTOrOHAJIBHOCTU ¥ OPTOHOPMAJIBHOCTU CUCTeMbl QYHKLMMA. Psisi @ypbe B TPUTOHOMETPHUUECKOM U KOMITJIEKCHOM
¢dbopmax.
11. OTK/IMK CHCTeMBI C OFHOH CTereHbr0 CBOOO/bI Ha BHEIIHWH UMITY/IBC B hopMe febTa-(pyHKLUH
12. OTK/MK CUCTEMBI C OFHOM CTeTieHbI0 CBOOOBI PU Bo3JeiicTBUM B opMe QyHKLuM XeBucaiiia
13. OTK/IMK CHCTeMBI C OfHOH CTeTleHbI0 CBOOOZBI Ha BO3ZieiiCTBIe B BH/le CYMMBI 3/IeMeHTapHBIX (YHKLMH. Pemenne
JJ1s1 BO3J,elcTBUA B (hopMe NIPSIMOYTO/IBHOTO MMITY/IbCa
14. OTK/IMIK CHCTeMEBI C OfHOH CTeTleHbI0 CBOOOABI Ha TIPOM3BOJIBHOE BO3MYILIEHHe, MHTerpast [Jroamerst
15. Omnpepenenue uHTerpasa [roamesns jsi CHHYCOM/albHOTO BO3/I€ICTBUS U [i/1s BO3JEMCTBUS B BUE
MIPSIMOYTOJILHOTO UMITY/IbCa
16. CBoboypHbIe KonebaHust CUCTEMBI C IByMs CTeleHsIMH CBOOO/bI. BEIBOJ OCHOBHBIX ypaBHEHHI U3 BTOPOTO 3aKOHA
HeroroHa
17. CBobogHbIe KosiebaHusI CUCTeMBI C IBYMsI CTerieHssMu cBo6ozbl. CoOCTBeHHbIe UaCTOTHI M COOCTBeHHBIE (hOPMBI
Kose0aHui. 3azaua o KosiebaHUsAX JBYX IIapOB Ha CTPyHE
18. OTK/IMK CHCTeMEI C IBYMsI CTeTIeHsIMU CBOOO/BI, 00y CIOB/IeHHBIN HauaIbHBIMY BO3MYILEHHSIMA
19. INoHsITHE OPTOTOHAMTBHOCTH COOCTBEHHBIX (HOPM KojTeOaHUi [ijisi CUCTEMBI C IBYMSI CTeTeHsIMUA CBOOO/BL.
20. OTK/IUK CUCTEMBI C IBYMsI CTeTeHsIMUA CBOOO/IBI Ha rapMOHHUECKOe Bo3zielicTBre. IHepIMOHHEIH Aemridep
21. OTK/IUK CUCTEMBI C ABYMsI CTelleHsIMU CBOOO/bI Ha TPOU3BOJILHOE BO3ZelicTBLe
22. TIpyuHLMI BUPTYa/bHBIX TlepeMellieHri. BeIBOf, [/l CUCTEMBI C OJHOM CTerneHb0 CBOOOABI
23. BbIBOJ, ypaBHEeHH JBW)KEHHSI CUCTEMBI C IBYMs CTeTeHsIMH CBOOOABI C MCIOIb30BaHKEM TIPUHLIMTIA BUPTYa/IbHBIX
riepeMelreHu i
24. TIpUHLUT BEICBOOOXK/Ia€MOCTH
25. YpaBHeHUsI ABIDKEHHUS CUCTeM C OOJIBIINM KOTMUeCTBOM CTelleHel CBoOOAbI, BEIBOJ, C HCTIO/IH30BAHHEM [TPUHLIUIIA
BHPTYyaJ/IbHbIX TlepeMellleHUid 1 3arich B MaTpUUHOM (opme
26. AHA/TUTHUECKOE pellieHre CUCTEMBI YPaBHEHUI ¢ OOJBIIMM KOJTMYeCTBOM CTereHel CBOOObI MPU HaTUUUN
BSI3KOT'O 3aTyXaHUs
27. YucieHHOe pellieHre CUCTeMbl ypaBHEeHUI ¢ OOMBIIMM KOJTMUECTBOM CTerieHeli cBoOozbI MeTojoM Hetomapka
28. I'vmoTe3sl, IpUHUMAaeMble TIPH BBIBO/Ie YPaBHEHHS N3TMOHBIX KosieOaHui banku
29. BbIBOJ| ypaBHEeHHST U3rUOHBIX KOsleOaHUM OaKu
30. YacToTh! 1 popMBI CBOOOHBIX KostebaHuU 6anKu [1sl pa3/TMYHbIX yCIOBUHN 3aKpeIuIeHusT
31. PemieHre ypaBHeHHUs1 CBOOOJHBIX U3TUOHBIX KojiebaHuii 6amku mocpencTBoM Metoga dypoe
32. JlokasnbHas opMa mpe/CTaB/IeHHs BHEIITHeH Harpy3KH NP MOMOILY 06001eHHbIX QYHKIWN U Pa3/IioKeHus B Psif
®ypse 110 CUHyCaM
33. PeliieHre ypaBHeHHS BRIHY>KZEHHBIX M3THOHBIX Kojie0aHui [17isi paBHOMEPHO pacIipefie/ieHHOHN, COCPe0TOUeHHON
Y JIOKaJIbHOM Harpy30K
34. MeToy B3BeIlIEHHBIX HEBSI30K B hopMe MeTozia ByOHOBa-I"afepkuHa: o01rjast XapaKTepuCTHKA
35. PemieHve ypaBHeHus1 u3ruba 6anku Metoiom ByOHOBa-I"aepkuHa
36. PerieHre ypaBHeHHs U3rMOHBIX KosiebaHui MeTogamu byoHoBa-I'asepkuHa (110 MPOCTPAHCTBEHHBIM KOODAUHATAM)
u Hetomapka (1o BpeMeHM)
37. OCcHOBHBIe IPUHLIIIBI METO/la KOHEUHBIX 3/1eMEeHTOB, BU/IbI KOHEUHBIX 3/IeMeHTOB. MaTpHLIbl Macc, )KeCTKOCTH U
JneMrbupoBaHUs
38. KoHeuHbIi 3/1eMeHT /711 pacyeTa 6a0uHbIX KOHCTPYKL{HH
39. ITocTpoeHue ypaBHeHHUH JUHAMUKHN 0a/IOUHBIX CUCTEM TIPH TIOMOIIM MeTo/ja KOHEUHBIX 37IeMEeHTOB

JK3amMeH

[Hortyck K 9k3aMeHy 0¢hOpMIISIeTCS TIPYU YCJIOBUU TIOJTHOTO BBITIOJTHEHUST BCEX MepOTIPUSITH, ITPelyCMOTPEHHBIX
rpavKoM KOHTPOJIbHBIX MEPOTIPUSTHH.
OK3aMeH 10 JUCLIMIUTHHE TIPOXOAUT B (hOpMe YCTHOro cobeceloBaHUsS M OTBETOB Ha BOTIPOCHI K 9K3aMeEHY.
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I[TpenozaBare/b 3a/jaeT yeTbIpe BOIpOCa.

[TpaBUBLHBIN OTBET Ha /[Ba BOIIPOCA SIB/ISIETCSI OCHOBAHKEM [I7ISI TIOJTyUeHUsI CTYIEHTOM OLIeHKU "y[I0BJIETBOPUTETBLHO"
0 AUCLUILIVHE.

[IpaBu/bHEBIN OTBET HA TPU BOIIPOCA SIB/SIETCS] OCHOBAHKEM /151 TTOJIy4YeHus! CTY,eHTOM OLIeHKH "'XopoIo' 1o
JUCLUIIIIMHE.

[IpaBU/IbHBIN OTBET Ha UeThIpe BOMPOCa SIBJSIETCSI 0CHOBaHUEM [JIsl TIOY4YeHHs CTyZ,eHTOM OLIeHKH "OT/IMYHO" 110
JUCLIATUIUHE.

JuddepennmpoBaHHbIi 3aueT

HonyckoMm K caue auddepeHIMPOBaHHOTO 3a4eTa SIB/ISIeTCS BBITIOJIHEHHE BCeX MepOTIPUSITUH,
TIpe/[yCMOTPEHHBIX IPayUKOM KOHTPOIBLHBIX MEPOIIPUATHI pabodeii TporpaMMBb! JUCLIUIIIAHEL.
uddepeHpOBaHHBIN 3aUeT M0 JUCLIMTUIUHE TIPOXOAUT B (hOpMe YCTHOTO coOece/loBaHUsS U OTBETOB Ha BOTIPOCHI K
muddepeHippoBaHHOMY 3aueTy. [IperogaBaresns 3a7iaeT YeThIpe BOIPOCa.
[MpaBW/IBLHEBIN OTBET Ha [JBa BOMPOCA SIB/ISETCS OCHOBAaHUEM JJIsI TIOJTyUYeHUsl CTYZIeHTOM OLIeHKH "'3auTeHO-
VAOB/IETBOPUTENBHO" TI0 JUCLIUTIIHHE.
[IpaBu/IbHBIN OTBET Ha TPU BOTIPOCA SIB/ISIETCS] OCHOBAHKEM /IJ1sl TTOJTyYeHUsI CTYeHTOM OLIeHKH ''3auTeHO-XOpOoIo" 1o
JUCLIMIUIVHE.
ITpaBUMBHEIM OTBET Ha YeThIpe BOIIPOCA SIBJISIETCSI OCHOBAHKEM JIJIs1 ITOTyUeHHsI CTYA€HTOM OLIeHKH ''3aUTeHO-OT/IMYHO
T0 TUCLIMITUIHHE.
[TepeueHb BOMPOCOB K A depeHI[IPOBAHHOMY 3aueTy rpezcTasieH B YMK AUCIUTUIIHEL
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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
KoMIeTeHusA, %

HAVMEHOBAHUE
OIIEHOYHOI'O CPEJICTBA

Pa3gen 1. Kosiebare/ibHOE JBHKEHHE H
JTUHAMHYECKHI 0TK/IHK.

v | IICK-3.2

Bomnpocs! K
3a4eTy

Pa3pen 2. OcHOBHbIE 3aKOHbI MEXaHUKH.

11

Bonpock! k
3aueTy,
KontposnbsHas
pabota

Paszjen 3. CeoboHbIe KO/IE0aHUS CHCTEM
C OJHO¥ CTENmeHbI0 CBODO/BI.

26

11 7 4

15

15

JIabopaTopHast
pabora,
Bonpocs! k
3aueTy,
KontposnbHas
pabota

Pa3zjen 4. BoiHy)X/IeHHbIe Ko/leDaHus
CHCTeM C OJHOMH CTeIeHbI0 CBO0O/bI.

34

14 7 7

20

15

Bompocs! K
3auety,
JIabopaTopHast
pabora,
KontposnbHas
pabora

Paspen 5. CuCTeMBI C IByMA CTeNEHAMHA
CcB0o0O/DI.

28

13 7 6

15

10

Bormpocsl k
3auery,
JIabopaTopHast
pabora,
KonTposibHas
pabora

Bcero 3a 7 cemecTp

108

51 34 17

57

50

Pa3pen 6. CucreMbl C MHOTUMH
CTeneHAMH CBO0O/bI.

43

34

20

Bormpocs k
3K3aMeHy,
JIabopaTopHast
pabora,
KonTposibHas
pabora

Pa3pen 7. AHa/IMTHUECKOE HCC/IeJ0BaHHE
M3rHOHBIX Ko/1e0aHnH 0asIoK.

35

26

20

Bonpock! k
5K3aMeHy,
JlabopaTopHast
pabora,
KonTposibHas
pabota

Pa3gen 8. IIpub/ImKeHHbIE M YHC/IEHHbIE
MeTOJbI HCC/IeJOBAHUS H3TrHOHBIX
KoJie0aHu 0a/IoK.

30

22

10

Bonpock! k
JK3aMeHy,
JlabopaTopHast
pabota

Bcero 3a 8 cemecTp

108

26 13 13

82

50

Bcero mo gucIjuninge

216

77 47 30

139

100

17
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Kpurepuu onenuBanus

IICK-3.2

BOT’lpOCbl OMKpbIMo2o munda:

Ne 1

Ne 2

Ne 3

Ne 4

Kaxo# dopmyaof onpenendeTcs KpyroBas 9acToTa CBOOOIHEIX
He3aTyXAIITHX KoleGaHHH cHCTeMBI ¢ OTHOH CTeleHbI0 CBOGOIBL

XapakTepH3ylolleHca Maccol 111 H KecTKOCTRIO ko

ITepHoa coOcTBeHHBIX He3aTyXalOMIHX KoleGaHHH CHCTeMBI ¢ OJHOH
cTeneHsio ceoboasl papeH 0,1 c. UeMy paBeH nepHo coOCTBEHHBIX
SATVXAROIIITX xomeGaHHH 3TOH jKe CHCTeMBI (B CeKyHIaX), eClIH

OezpazMepHEIH K03 QQHIHEHT 3aTyXaHHA PaBeH Q = 0, 62

IlepHoa coOcTBeHHEBIX KoaeGaHHH CHCTEMEI ¢ OJHOH CTEIIeHBI0 CBOOOIEI

paBeH 2T, YeMy paBHA KPYroBas 9acTOTa CBOOOIHEBIX He3aTYXAOIIHX
KoJIe0aHHH 119 JTaHHOH CHCTeMBI?

IMeeTcs cHCTeMA ¢ OHOH CTEIIEHBI0 CBOOOIEI (IPy3 Ha MpPYKHHE) Oe3

3aTyxaHHA. Macca rpysza 111 = 5 KT . sectroCTE NPY’KHHEI COCTABIAET

H

k — 2000_ . B navansHEBIH MOMEHT BpeMeHH K CHCTeMe IIPHI0MKEH
M

M

M
HMITYIIbC [=15kr-
C

BOSHHEAKOINES B CHCTEeMeE B pe3yIIbTaTe y,:[apa'?

. Uemy paBHO HaHOo0IBIICE YCKOPeHHE (B — >

Ne 5 Kakoii popmyrsioli orpesienisieTcsi OTK/IMK /il CBOOOHBIX 3aTyXaroIIyX KomebaH| CUCTeMBI C OHOW CTeTIeHbI0
cB0OO/BI?

Ne 6 Kakoii popmyroii onpe/iesieTCst OTKIIUK AJIs1 CBOOOZHBIX He3aTyXaroInX KojieOaHUii CUCTEeMBI C OJHOU

CTereHbl0 CBOOOABI?

Ne 7 HabmromaroTcst 3aTyxatolipie CBoO0JHbIe KOeOaHuUs B COOTBETCTBUHM C rpadmkoM. UeMy paBeH
JiorapuMUUeCcKUi IeKPeMeHT 3aTyXaHus1?

Ne 8

x(1)
T
X1 1
_r
/\ X2 f
4 " ﬁi‘_______:
ol ¢ f2
18
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TlpH KaKHX 3HAYeHHAX OTHOIIEHHS JacTOTEI BO3deHcTBHA (D) K JacToTe
cobcTBeHHEIX Konebanui (0 ko>QDHIHEHT THHAMHIHOCTH IIPH
rapMOHHYECKHX KOJe0aHHAX CTAHOBHTCA MEHBIIE & THHHIIEI
(BHOGpOH30MATIHA)?

Ne 9
Jlana, pyHKIHA, IOKa3aHHAd HA rpadHKe. AHATHTHYIECKH 3Ta PYHKITHA

3AITHCBIBACTCA B BHIC!

P(t)=0.mpu t<a

P(t)y=(x—a).mpu t>a

| P()

A

Kak mannHas QyHKITHA COOTHOCHTCS ¢ PYTHMH CIIeIIHATEHEIME (QYHKITHAMHE?

Ne 10 Kakum 06pa3oM MoKeT OBbITE OTIpefiesieH OTK/IMK JUHAMU4eCKOM CHCTeMBI C OHOM CTereHbi0 CBOOOABI Ha
BO37elicTBIe B hopMe QyHKIMM XeBrcaii/ia, ec/ii U3BeCTeH OTK/IMK 3TOW CHUCTeMe MpH Bo3AeicTBru [enbra-
¢dynkimu Jrpaka?

Bonpocb! 3akpbimoz2o muna:
Nel

Kakas dopmyna cea3bIBaeT IepHOI KoleGaHHH T < KpyToBOH 9acToToH (D ?

T=—-

21m
=1
®
7=2"
o
T=[2
T

Ne 2 Kakol 3aKOH MOKET HCIT0/Ib30BaThCs AJ1d COCTaBJ/I€HUA ypaBHEHI/Iﬁ BpalldTe/JIbHOI'O ABUXXEHUA CUCTEMBI?
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3aKOH COXpaHeHUs SHepruu
3aKOH COXpaHeHUsI UMITyJ/IbCa
3akoH COXpaHeHWsd MOMEHTa UMITy/IbCa

3aKOH COXpaHeHUs1 MacCChl
Ne 3 Kakoii KuHeMaTuueCKol XapaKTepPUCTHKE MPOTIOPLMOHABHO YCUIIHE OT BS3KOTO COTIPOTUBIIEHUS
ITUHAMUYECKOU CUCTeMBI?

Ckopoctu
YckopeHuro
[Tepemerenuto

Yr0BOMY OTK/IOHEHUIO

Ne 4
Bespa3smepHbIH K03 QHIIHEHT 3aTyXaHHA A1 IOCTYIATEIbHOTO ABH/KEHHA
BEIpakaeTcs depes Maccy I |, ko3¢duumeHt BA3kocTH C H KPYTOBYIO
4acTOTY CBOOOHEIX Konebanuid (D mo gopmye:
C_2111
- Cm
CJ . C
- maom
- mao
- C
CJ ~ C
- 2mo
Ne 5

Kakxomy mpolieccy cOOTBeTCTBYeT 3HaUeHHe K03 dHIIHeHTA

,E[EI\-IHC]JHPGBHHHHQ >12

KoneGaTenpHEIH npomecc

I'pannIa antepHOOHIHOCTH
AnepHogHYecKHH OTKIHK

CBoOoaHBIe He3aTyXarolrHe Kode0aHHs

Ne 6 3aryxaHue JIMHeHHOHN CUCTeMbl OIpe/ie/seTCs:

KOCHHYCOM
CHHYCOM
SKCIIOHEeHTOH

JIUHEeMHOU (pyHKIVen
Ne 7 CoxpaHeHue KaKoi MexaHW4eCKOU BeJTMUMHbBI BbIPA’KaeTcsi BTOPhIM 3aKOHOM HbroToHa?
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SHepruu
HMITy/IbCa
MOMEeHTa UMITy/IbCa

MacCChI

Ne 8 YuuTHIBaeTCs /I OTKJIMK Ha COOCTBEHHOM "acToTe (CBOOOHBIe KOleOaHusT) ITPH pacCMOTPEeHUH
YCTaHOBUBIINXCSI BRIHYK/[€HHBIX KOJie0aHHI TPY TIePUOANUeCKOM BO3JeHCTBUH?

Her, He yuuTbiBaeTcs
Ja, [o/rKeH yUUThIBAThCS

He nmeet 3HaueHns
Ne 9 VYBenmuueHue Ko3(hHUIMEHTA 3aTyXaHUS B CUCTEME TIPH MePUOMUECKHUX KOJie6aHUsIX:

CHW)KAeT aMIVIMTyAy Ha p€30HAHCHOM peXume KoJIe0aHui
yBe/IMUMBAET aMIVINTYAY Hd P€30HaHCHOM peXume

He BJ/IUSIET Ha aMIUTUTYAY
Ne 10 Kak ¢yHkius XeBucakiia COOTHOCUTCS C fieNbTa-PyHKIMel [Irpaka?

dyHkUMs XeBUcali[a SBseTCs MPOU3BOLHOM Jenbra-QyHKUUH [Irpaka
Dyukiys XeBucaiija sBIseTcs nepBoodpasHoii fesbra-hyHKIuY Jupaka
Hukak He cCOOTHOCUTCSI

dyukiisa XeBucaiiza sBsieTcst 00paTHoi K Aenbra-pyHKmu Iupaka
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