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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUYECKUX AIIITAPATOB
CuHwibikoB Banepuit BopucoBud, K.T.H., IOLIEHT, AOL[EHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUA AMOPTU3AIINU CUCTEM

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

T1CK-3.2 — crmoco6HOCTh IPOBOAUTL PACUETHYIO M SKCIIePUMEeHTaIbHYH0 0TPaboTKy JUHAMHUKH U TTPOYHOCTU
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKOH TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.2

3HAHUS:

Ha YPOBHE Tpe/ICTaB/IeHUI — 3HaTh OCHOBHBIE TIOHSTUS U METOZIOIOTUI0 TEOPUU aMOPTH3al1Y;

- Ha YpOBHE BOCIIPOW3BE/IEHUs — 3HaTh OCHOBHBIE TTPUHIIUIIBI PACTIONIOXKEHHS] aMOPTU3aTOPOB;

YMeHus:

- pacCUMTHIBATh AMHAMHUUECKHe TIPOLIeCChI TTPU UCTIONb30BaHUM PA3/IMYHbIX CXeM aMOPTU3aLir

- TpaKTHYeCKHe: BLIOMpATh >KECTKOCTb W PaClo/OKEeHWe aMOPTH3aTOPOB MO 3a/]JaHHBIM YIIPyro-
WHEPIMOHHBIM XapaKTePUCTUKAaM CHCTeMbI ¥ ITapaMeTpaM BO3/1eHCTBYS;

HABbIKU:

- paboThl C HAy4YHOM U CIIPABOYHOM JIATEPATypbl TIPU TIPOEKTUPOBAHWM CHUCTEM aMOPTH3alUH,
MPOBE/IEHUHU PaCUeTOB U SKCIIEPUMEHTA/IBHBIX UCC/IeIOBAHUI U aHaIU3€e Pe3y/IbTaToB

- TIPOBe/IeHHs pacyeToB U BbIOOpa MapamMeTpOB aMOPTHU3aTOPOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TEOPUSI AMOPTU3AILINA CUCTEM sBnsieTcs JUCLUIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogepkaHve IUCLUIUIMHBI ABISeTCs jJorudeckuM rnpogosskenreM auciviuiid: TEOPETUUYECKASA
MEXAHUWKA, COIIPOTUB/IEHUE MATEPHUAJIOB, TEXHOJIOI'NSI KOHCTPYKIIMOHHBIX
MATEPUAJIOB.

CopepXaHue [UCLUIUIMHBL SIBJsIeTCST OCHOBOM s ocBoeHust gucuumuivH: IIOAT'OTOBKA K
MPOLEAYPE 3AIIUTHI W 3AIIUTA BBIIIYCKHON KBA/IM®OUKAIIMOHHOW PABOTEHI,
CUCTEMBI YJAPOBUBPO3ANINTBI, OCHOBBI IIPOEKTUPOBAHUSA PAKETHBIX "
PAKETHO-KOCMHNYECKHNX KOMIUVIEKCOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lr3a U MOJle/TMPOBaHUsl, TEOPETUUYEeCKOTO 1 SKCIIePUMEHTaIbHOTO UCC/Ie/JOBaHKS B
rpodhe CCUOHATLHOM JiesITeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIO/b30BaTh COBPEMEHHbIE MTOJX0/IbI U METO/[bI PeIlIeHHs TPodheCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUALIMOHHOM 1 PaKeTHO-KOCMUUECKOU TeXHUKH, BKJTIOUAs YTIPaB/IeHEe TTPOEKTaMU
CO3/]aHMsI HOBBIX 00PA31]0B TEXHUKU U YTUU3ALUN YCTapeBIINX

¢ TICK-3.4 — CniocobeH MpoBOJUTh TEXHOJIOTMUECKYHO MOATOTOBKY ITPOM3BO/ICTRA ZieTajlel B
MaIlIMHOCTPOEHUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuun

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.2

Pa3spaen 1. Beegenne. OCHOBHbIE MOHATHA U onpeaeenus. 1.1. [Ipo6rema
y/lapoBrOpPO3alTEl 06BEKTOB 1 CrI0coObI ee pernenus 1.2. Kunemarnueckoe 1
[IMHAaMHYeCKoe BO3/IeHCTBYs Ha 06beKThI. [1apamMeTpsl, X XapaKTepHU3yoLjye.
Ipumeps! 1.3 YapHble Bo3zelicTus. ViMmynbcHOe Bo3zielicTBYe, CTyIIeHYaToe
Bo3zelicTBue, [T-06pasHoe Bo3zeiicTBre. [Tpumepsl. 1.4. BubpanpioHHbIe
BO3/eicTBus1. T'apMOHNUeCKe BO3/lelCTBHS, HerapMOHUYeCKHe TlepuoJiuyeckye
BO3/|eliCTBHS], [TO/IMTapMOHUUeCKHe BO3/IeHCHBYSI, Hepery/isipHble BO3/IeHCTBHS.
Ipumeps! 1.5. CnyuaiiHoe 1 leTepMUHMpOBaHHOe Bo3zelicTeus. [Ipumepsr 1.6.
3apaun amopru3anuu. O61re TpeGoBaHUS U PEKOMEH/ALIMK K CHCTeMaM
amoptu3aluu. 1.7. [JonyckaeMble reperpysku it 00beKTOB pasHOro THIIA.

Paspen 2. ITaccuBHBIe, NO/TyaKTUBHBIE (Pery/MpyeMble) H aKTHBHbIE CHCTeMBbI
amopTH3anuu. 2.1. TToHsATHe 0 MaCCUBHBIX, M0yaKTUBHBIX U aKTUBHBIX CUCTEMaX
amopTur3anuu 2.2. CxeMbl OTyaKTUBHBIX CACTeM amopTu3auuy. [Ipumepst 2.3.
CxeMbl aKTUBHBIX CHCTeM aMOpTH3aLuu. 2.4. JIoCTOMHCTBA U HEJIOCTaTKU
TaCCUBHBIX, TIO/TyaKTUBHbIX M aKTUBHBIX CUCTeM aMOPTH3aLUH.

10

Pazpen 3. Ynpyrue u aemngupymoiue XapaKTepuCTHKH aMOPTH3aTOPOB
Pa3s/IMYHBIX THIOB. 3.1 YNpyrocTs U fiemrdypoBaHye B CHCTeMaX aMOPTHU3aLUn
3.2.Cunosele (ynpyrue 1 fieMnupyoliie) XapakTepuCTUKY aMOPTU3aTOPOB:
JIMHelHbIe, IPOrpecCHBHbIe 1 AurpeccuBHble. 3.3. TpeboBaHMs K XapaKTepUCTUKaM
CHACTEeM aMOPTH3aLu NPH yapHbIX U BI/Iﬁpaul/IOHHbIX BO3,£[EﬁCTBl/IﬂX Ha pasHbIe
00beKThI. [IOCTOMHCTBA, HEOCTATKK U 06/1aCTh PUMEHEHH S aMOPTH3aTOPOB C
pa3HBIMU XapaKTepUCTHKaMu 3.4.AMOPTHU3aTOPbl HA OCHOBe MPY>KUH, Peccop 1
TOpPCHOHOB. Hynb-ycTaHoBuTemu. 3.5.Pe3nHOBLIe U pe3HHOMeTaInyecKue
aMopTH3aTopel. 3.6.5/1acTOpMepHbIe apouHble aMOpTHU3aTopkl. 3.7.ITocTe/bHbIe
cucTeMbl aMmopTu3anyy. 3.8.[THeBMaTHueckue U MHeBMOZeMIUpyloLiye
amoptu3saropsl. 3.9.['vpaBnuueckue femrdeps! U THAPONHEBMAaTHUECKIe
amopTH3artopel. 3.10.AMOPTH3aTOPBI CyXOro TPeHHs 1 yNpyroriacTuyeckue
amopTH3aTopsl. 3.11. AMOPTH3aTOPbI KBA3HHY/I€BOW KECTKOCTH.

34

23

17

11

20

3

Paspen 4. JIuHelHbIe CHCTeMBI p THI C O{HOH CT 10 Cl
rapMoOHHYeCKOM KHHeMaTH4ecKoM Bo3jeHcTBuH. 4.1. TIpescTapneHne
rapMOHMYeCKHUX KojebaHUii C UCro/Ib30BaHKeM KOMIUIEKCHBIX uncer. 4.2.
JIuHeliHbIe KosiebaHKs CHCTeMbI BUOPO3aIIUTEI C OAHOM CTeleHbi0 CBO6O/bI ITPH
TapMOHHY€eCKOM KMHeMaTHh4yeCKOM BO3A€ﬁCTBHM COOTHOIIIEHHS U l"pali)l/IKl/I AN
OCHOBHbIX napameTpoB. 4.3. TpeGoBaHusi K 1apaMeTpam JIMHEHHOM CUCTeMbI
BUOPO3ALUTHI C OAHOM CTeneHb0 CBOOOABI PU KMHEeMATHUeCKOM BO3JeiCTBIH.
4.4. Tlopsii0K BbIGOPa CyMMapHOI )KeCTKOCTH aMOPTH3aTOPOB /IS Pa3HBIX
COYeTaHMH KpUTepHeB 1 OrpaHUYeHHH.

AbI TIPH

11

10

Pazpen 5. JIuHelHbIE CHCTEMBI P ThI C O{HOH CT 10 CBO0OOABI IpU
rap CKOM /IHH CKOM Bo3jeficTBuM. 5.1. TpeGoBaHMs K ITapamMeTpam
JIMHEHHOM CUCTeMbl BUOPO3ALLMUTHI C OfHOM CTeNeHbI0 CBOOO/bI PH JUHAMUYECKOM
Bo3zielicTBur. 5.2. CooTHOIIEHHs U TPaduKH A/1s OCHOBHBIX TTapaMeTpoB. 5.3.
TTops0K BbIGOPa CyMMAapHOIii KeCTKOCTH aMOPTH3aTOPOB J/Isl Pa3HBIX COUETaHHUI

KPUTEpHeB 1 OrPaHHYeHHIA.

15

10

10

Paszpen 6. Cucrembl BUOPO3AIUThI A/THHHOMEPHBIX 00BbEKTOB C ABYMsI
cTeneHsIMH cBOGO/BI. 6.1. MaTeMaruyeckast MO/ie/Tb AMHAMUKH JTAHHOMEPHbIX
00BEKTOB C /JByMsl CTeNeHssMH CBO6O0/IbI IPY TapPMOHMUYECKOM KMHEeMaTHieCKoM
Bo3zelicTBun. 6.2. Peienue 3agaun. COOTHOLIEHHS ¥ TPa(UKH IS OCHOBHBIX
TriapamMeTpoB. AHa/IU3 BIIUSIHUSI CBA3aHHOCTH KosieGaHMi U COOTHOLLEHHST YaCTOT
CoOCTBeHHBIX Ko/Te0aHNii Ha aMIIUTY/{bl KHHEMaTHYeCKHX apameTpoB. 6.3.
Bubposanura JIMHHOMepPHOro 06beKTa NPy KUHeMaTH4eCKOM FapMOHUYeCKOM
Bo3zelicTBuN. TpeGOBaHMsI K KECTKOCTH M PacIiONoXKeHHIO MOsICOB aMOPTH3ALIUH.
6.4. Perenvie 3aJja4 BbIOOpa )KeCTKOCTH M PacIio/IOXKeHHs! TI0SICOB aMOPTH3aLK
JUTMHHOMEPHbIX 06beKTOB TIPY Pa3HbIX COUETAHHSX OrpaHUYeHHIL.

23

10

13

15

Paspen 7. luHaMHUyeCcKHe racuTe Iy Kosiedanui. 7.1. TIpHHLMN JelicTBus
MHAMUYeCKUX racuTesieil Konebanuii. [JocTouHcTBa U HepocTatku. [Tpobrema
aBTOMO/CTPOUKY MOJ, YaCTOTY Bo3zeiicTBUs 7.2. MasTHUKOBbIE FaCUTe/ N
KPYTH/IBHBIX KosiebaHuii BaoB. [IPUHLMI JeiicTBUs U cXxeMbl 7.3. MasiTHUKOBbIe
racuTeny KpyTU/IbHBIX KoslebaHuii BaoB. BeI60p mapameTpos.

15

10

10

Paspen 8. BuOpo3samyra NpoCTPaHCTBEHHBIX 00BEKTOB C IECTHIO CTENeHAMH
cBoGopb!I. 8.1. TpeGoBaHMsl K KECTKOCTH M PaCIIONIOKEHHI0 aMOPTH3aTOPOB. 8.2.
CxeMbl yCTaHOBKH aMOPTH3aTOPOB.

10

Paspen 9. JIuHeiiHbIe CHCTeMbI BUGPO3aLMTHI NIPH C/Iy4ailHOM BO3/efiCTBUH.
9.1. OcHOBHBIE XapaKTePUCTHKK CTy4alHbIX IPOLIECCOB U CBSA3b MeXAY HUMH. 9.2.
TMomirapMoHnueckoe npezicTaB/ieHue ciyuaitHoro npotiecca. 9.3. Cpsisb
CreKTpasIbHbIX M/IOTHOCTel XapaKTepPUCTHUKH KoJleOaHNi CHCTeMbI CO CTIeKTPaIbHOM
MJIOTHOCTBIO [TapaMeTPOB BO3JeHCTBUs [/1s IMHeHbIX cucteM. 9.4. CrieKTpasibHbIi
MeTOZ, pacueTa JUHAMUKH JMHeHHbIX CHCTeM IIPH C/Iy4aiiHoM Bo3felcTBuHd 9.5.
BbI60p »KeCTKOCTH JIMHEHHOH CHCTEMBI C OJJHOM CTereHbIo CBOGO/bI PH
C/ly4yaiiHOM KMHeMaTHyeckoM Bo3zieficTBuM. 9.6. PacueT nnaBHOCTH Xoja
aBTOMOOH/IS C MCIO/ILb30BAHNEM CIIEKTPaJIbHOTO MeToza.

26

12

14

10

Bcero 3a 5 cemecTp

144

68

34

17

17

76

100

Bcero no gucuunauHe

144

68

34

17

17

76

100

3.2. AyAuTOPHBII NPaKTUKYM
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Ne Homep 1 HaumeHOBaHue pa3jea Tema NpPaKTHUYECKOro 3aHATUSA Oo0bem,

n/n AUCLHILIMHBI ayp.
4acoB
AMOpPTH3aTOpBI Ha OCHOBE MPYXXUH, Peccop U
1 |Pa3zmen 3. Ynpyrue u gemndupyronye  |TOPCUOHOB. Hynmb-ycraHoBuTenu. X ynpyrue 7
XapaKTepUCTUKNA aMOPTU3aTOPOB XapaKTepUCTUKU

7 Pa3/IMYHBIX THUIIOB. ITHeBMOamopTH3aTOpHI ¥ THApoAeMIidepsl. x 10
ynpyrue U fieMnupyrolLe XapaKTepuCTUKN

Bcero 3a 5 cemecTp 17

3.3. JTabopaTopHbIii NPAKTUKYM

Oo0neMm,
Ne Homep n HauMeHOBaHuUe pasjesna
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n JUCLUIUTUHBI
4acoB
Pazgen 4. JIuHeliHbIe CUCTEMBI BUOPO3aIIUThI C .
” BbIO0p CyMMapHO# eCTKOCTH
OJTHOM CTerneHb0 CBOOO/IbI TIPH
1 aMOpTH3aTOPOB NPY TapMOHUUECKOM 3
rapMOHHUYECKOM KMHEMaTH4yeCKOM o
o KHHeMaTHyeCcKOM BO3/1eHiCTBUU
BO3/|€HCTBUMU.
Pazgen 5. JIuHelHbIe CUCTEMbI BUOPO3aIUThI ¢|BEIOOD CyMMapHOM KeCTKOCTH
2 |ogHOM CTerneHbl0 CBOOO/IBI TIPH aMOPTH3aTOPOB [PH FapMOHHUYECKOM 3
rapMOHMYECKOM IMHaMHU4YeCKOM BO3JEeUCTBUU. |IMHAMHUYeCKOM BO3ZENCTBUU
Pazpnen 6. CuctemMbl BUOPO3aIIUTHI BbI60p ’KeCTKOCTH U PacIioyioyKeHHsI TI0SICOB
3 |JIMHHOMEPHBIX 0OBEKTOB C ZIByMs CTETIEHSIMHU |aMOPTH3allid B CUCTeMe BUOPO3alUuThI 4
CBOOO/BI. JTMHHOMEPHOT0 00heKTa
4 Pasgen 7. [luHaMrueckue racuTesu Br160p TapaMeTpoB JUHAMUYECKOTO 3
Kos1e0aHui. racuTesst KonebaHuit
. WccnenoBanye AMHaMUKY CUCTEMBI C OHOM
Paszen 9. JIuHeliHble CUCTEMBI BUOPO3AIIUTHI
5 N o CTeIeHbI0 CBOOO/IBI MPU Pa3IMUHbBIX 4
TIpU Cy4aliHOM BO3/€HCTBUU. N
CreKTpax KMHeMaTHu4eCKOro BO3/eHCTBUS
Bcero 3a 5 cemecTp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
Ne |Homep u HaMMeHOBaHHe pasjesa Oobem,
CopepikaHue yueOHOro 3aJaHus
n/n AVCIUILTUHBI 4acoB
Paspen 2. IlaccuBHEIe,
V3yyeHre cxeM aKTUBHBIX CUCTEM aMOPTU3ALUU 10
1 |monyakTuBHBIE (peryavpyemsle) U o 6
yueOHOM uTeparype
aKTUBHbIE CHCTEMbI aMOPTH3aL1U.
W3yueHre XxapaKTePUCTHUK [TOCTeIbHON CUCTEMBI
Pazpen 3. Ynpyrue u aMOpTU3aL1H, J1aCTOMEPHBIX aMOPTU3aTOPOB U
2  |memndupymoliye XapaKTepUCTUKN |aMOPTU3aTOPOB KBa3UHY/IEBOM >KeCTKOCTH U 11
aMOPTH3aTOPOB Pa3/IMYHBIX TUTIOB. [THEBMO/eMITQUPYIOIINX aMOPTHU3aTOPOB TI0 Y4eOHOM
JuTeparype.
Pasgen 4. JIuHelHble CUCTEMBI [ToBTOpeHMe TeMbl "TIpefCcTaB/IeHre TapMOHUUEe CKUX
3 |BuOpO3alUTEI C OAHOM CTemneHblo |KosebaHWil MpY TOMOILM KOMILJIEKCHBIX uKcesn" U3 Kypca 4
CBOOO/IBI TIPH TapMOHUYECKOM "Beiciias MmareMaTuka"
4  |[KMHEMaTUyeCKOM BO3/IeHCTBUU.  |[TogroToBKa K 1abopaTopHOii paboTe 2
Pazpen 5. JIuHelHble CUCTEMBbI TToBTOpEHUe pa3ziesna "BbIHYK/EHHbIE KojiebaHus
5  |BUOpO3aIUTEI C OJHOM CTEMeHbI |CUCTeMBI C OJHOM CTereHbl0 cBOOO/bI" U3 Kypca 6
CBOOO/IBI TIPY FapMOHUYECKOM TeopeTnueckas MexaHHKa
6 |JMHaMUYeCKOM BO3[EeHCTBUM. IMToxroroBka K slabopaTopHoii pabore 4
CamocTosTeIbHOE U3yUyeHre BbIBOJA (hopMy [t
Pa3gen 6. CucteMbl BUOPO3aILUThI Y Ad (popmy A
7 0e3pa3MepHBIX aMIUTUTY/L KOeOaHUM CUCTEMBI C IByMS 8
JJIMHHOMEPHBIX 00BEKTOB C ABYMSI
CTeTeHsIMU CBOOOJIBI C YUETOM JIeMI(hUPOBaHHUS
CTEreHsIMH CBOOO/IBI. -
8 IToaroroBka K jlabopaTopHOi pabore 5
9 [MoaroroBka K abopatopHoii pabore 4
Paspen 7. JuHamuueckue C A paTop p —
10  |racurem koneGanuii. amoCTOATe/IbHOR M3yyeHHe MaTemMaTHyeCckol Moyie/u 6
MasiTHUKOBOT'O TacuTesIsi KpyTUIBHBIX Kojie0aHWi Basa
11 |Pa3gen 8. Bubpo3amura CamocTosiTeNlbHOe N3y4YeHHe CXeM YCTaHOBKH 0ObeKTOB 6
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MPOCTPaHCTBEHHBIX 0OBEKTOB C
IIeCTHIO CTEMEeHsIMHU CBOOOBI.

Ha aMOPTH3aTOPI 0 yueOHOI TepaType

12 Pa3znen 9. J/InHelHbIe CUCTEMBI

BUOPO3alUTHI TTPU CJTyYaHHOM

CamocrosiTenlbHOE U3ydeHue JUAaKTHIeCcKux equHu] 9.1, 1

9.3, 9.6 o yueOHOM UTEpaType

13 |BO3zelicTBUM. IMoaroroBka K 1abopatopHoii pabore 3
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4| 5 6 |7/ 8 |[9/10 | 11 |12 13 /14| 15 | 16 17
5 ap | op| |ap| | gp | P JIP | 1P |  Bomp. Ox3

Yci10BHBIe 0003HAUCHUSA:

o [IP — aparHOCTHUECKasi paboTa;

o JIP — naboparopHast pabora;
e Borp. 3K3 — BOMNpOCH K 3K3aMeHY.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/EHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

[MarHoCTUYeCKasi pabora;
nabopaTopHas paboTa;
BOIPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWTCS B popMax:

5K3daMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T XpamoB. . Teopus ciyuaiiHbix nporieccoB. CamapabI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2011,
1. pec.
2. B. A. CrenuH. . CyZioBOe I/ITaBHOE 3HEpreTUUecKoe o0opyoBaHue. PacuéT cymoBoro ausers.
Apxanresnbck: U3n-so CADY, 2014, s51. pec.
3. B. I. Ton6enkos, C. M. [IyauH. . 3alUTHbIe YCTPOHCTBA MyCKOBBIX ycTaHOBOK. CIT0.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2021, 34 3K3.
4. B.T. Nonbenkos, C. M. lynuH. . 3aljUTHBIe YCTPONCTBA MyCKOBLIX ycTaHOBOK. CII6.BI'TY
"BOEHMEX" um. 1. ®@. YctuHosa, 2021, 3. pec.
5. B. U. Konbiues, T. . MakcumoBa, B. B. MurteHkoB. [IuHamMuKa 000py0BaHUs TTOABWKHBIX 00BeKToB. Y.
2 Cnyuaiinble BubpaiuonHbie nporieccel. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1998, 28 3Kk3.
6. B. Y. Konbiues, T. V. Makcumoga, f1. I'. MapkoB. /JIluHamMuKa 000py10BaHMs TIOABMKHBIX 00beKTOB. U. 1
IeTepMUHMPOBaHHBIE BUOparoHHbIe Tiporjecchl. BITY "BOEHMEX" um. [1. @. YctuHoBa, 1997, 53
3K3.
7. B. I1. 3t031ukoB, b. E. Cununbiiykos, B. b. CuHunbIykoB. . MogenvpoBaHie MUKPOTPO(uUIIst
nopoxHo# HepoHocTu. CIT6.BT'TY "BOEHMEX" um. []. ®@. Yctunora, 2007, 31. pec.
8. B. 0. KuprnuuHukoB. . BUOpoBr0o30y[uMOCTb KOHCTPYKIIUH U IyTH eé ymenblieHus. CI16.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2011, 351. pec.
9. II. I1. TenemnHes, /. A. Ky3HeroB. . OCHOBbI TPOEKTUPOBAHUS BUOPO3aIUThl KOCMUYECKUX amapaToB.
M.: Usp-Bo MI'TY um. H. O. baymana, 2019, ai. pec.
10. I1. T1. Tenenués, 1. A. Ky3HewnioB. . OCHOBBI IPOEKTUPOBaHMsI BUOPO3aI{UThl KOCMHUYeCKHX alapaToB.
M.: U3p-Bo MI'TY um. H. 3. baymana, 2019, 30 3k3.
11. FO. A. KpyrnoB. . OCHOBBI TeOPHH U ITPOEKTUPOBAHMS CUCTeM yapoBuOpo3amutel. BI' TY
"BOEHMEX" um. I. ®@. YctuHoBa, 1986, 1. pec.
12. FO. A. Kpymios, B. A. Xpamog, 3. H. KabaHoB. . CucTeMbl y1apoBUOPO3aIlUThI PaKeT, arraparypbl U
obopygoBanus. CII6.BI'TY "BOEHMEX" um. /1. @. YcruHosa, 2010, 371. pec.
13. FO. A. Kpyrnos, B. A. Xpamog, 3. H. KabaHoB. CucteMbl yjapoBUOPO3aIUTHI PAKeT, arrapaTypbl U
obopymoeanus. CIT6.BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2010, 75 3K3.
14. 1O. A. Kpyrnos, FO. A. TymaHoB. . ¥1apoBubpo3aliura MailiuH, 000pyI0BaHUs U arnaparypsl. JI.:
MaiuvHoctpoenue. JIeHUHTp. ota-Hue, 1986, 15 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. TI. M. Anabyxes, A. A. TputuuH, JI. . Kum. . BUOpo3aiuTHble CUCTEMBI C KBa3WHY/IEBOH KECTKOCTBIO.
JI.: MamvHocTpoeHnue. JleHuHrp. ota-Hue, 1986, 2 3ks.

2. FO. A. Kpyrios. . OCHOBBI TeOPUU U TIPOEKTHPOBAHUS CUCTeM yaapoBrubOpo3amuTel. BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 1986, 1 5K3.

5.3. Ilepuoguyeckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS JUCIUIIIUHBI, 3I€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHsb.
CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas ssekrpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnmoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6uboreka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAApTHI
PD;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:
1. Matlab 2015a SP1;
2. Microsoft Windows;
3. Microsoft Office.

5.6. H(dopmalioHHbIe TeXHO/IOTUU:

B3anMogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.
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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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. Matlab 2015a SP1;
2. Microsoft Windows;
3. Microsoft Office.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOE KOMITLIOTEPOM C IOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TEOPUSI AMOPTU3AIINN CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna  TEOPUA AMOPTUBAIIMN CUCTEM  saBniseTcs  JUCLUIUVIMHOM — YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
HarpapieHnio 24.03.01 PakemHble KoMn/aeKCbl U KOCMOHagmuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PaketHO-KOCMHueckor TexHuku BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadeapoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-3.2 criocoOHOCTh TIPOBOJMTL PACUETHYI0 U IKCIEPUMEHTATLHYI0 OTPabOTKy AWHAMUKU M MPOYHOCTH
KOHCTPYKLIUM U3[e/IMI paKeTHO-KOCMHUECKOW TEXHUKH.

CojiepkaHue AUCLUTUIMHBI OXBaThIBaeT KPYT BOMIPOCOB, CBSI3aHHBIX C CUCTEMaMH aMOPTU3aLUH:
1) Harpy3Ku, ZefCTBYIOIIME Ha 3alllUIllaeMble OObEKTHI;

2) TpebOBaHMS K CHCTEMaM aMOPTH3alWY;

3) u3yueHue MPUHIUIIOB BIOOPA )KeCTKOCTU U PACTIONOKEHUSI aMOPTHU3aTOPOB.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus POBOAXTCS B popMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHA (34 u.), TpakTUueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyMm (17
4.), camMocTosATe/bHas paboTta cryzaeHTa (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEOPHUS AMOPTU3ALIN CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pa3pen 2. ITaccuBHBIe, MOJIyaKTHBHbIE (pery/iupyeMbie) H aKTHBHbIE CHCTeMbI aMOpPTH3aI[UH.
FO. A. Kpymos, b. A. Xpamos, 3. H.
KabaHoB. . Cucremsl yaapoBHOpO3aIiyThl
PaKeT, anrapaTrypbl ¥ 000py/j0BaHHUs:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2010 (2)

FO. A. Kpymios. . OCHOBBI TeOpUU U
N3yueHne cxeM aKTHBHBIX CUCTEM MIPOEKTUPOBaHKS CUCTEM
aMOPTH3al[1U 10 YUeOHOH uTepaTrype yaapoBubpo3amutel: BI'TY "BOEHMEX"

M. [I. @. YctrHOBa, 1986 (4)

1O. A. Kpyrnos, b. A. Xpamos, 3. H.
Kab6aHoB. . CcTeMbl yapoOBUOPO3aIUThI
PaKeT, arrnapaTyphbl ¥ 000py/I0BaHUS:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctrHoga, 2010 (2)

Wrtoro no pa3geny 2 6
Pa3pen 3. Yupyrue u gemngupymoijyue XapaKTepuCTHKHA aMOPTH3aTOPOB Pa3/INYHBIX THIIOB.
FO. A. Kpymos, b. A. Xpawmog, 3. H.
KabaHog. . CucTeMbl yapOBHOPO3aIIUTEI
PaKeT, anrapaTypbl ¥ 000py/[0BaHHUS:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2010 (2)

FO. A. Kpymios. . OCHOBBI TeOpUU U
MIPOEKTUPOBAHKS CUCTEM
yaapoBubposamutel: BI'TY "BOEHMEX"
vMm. [1. ®. YcruHosa, 1986 (4)

I1. M. Anabyxes, A. A. I'putun, JI. V1. Kum.
. Bubpo3aruTHbIe CUCTeMBI C KBa3UHY/IEeBOM 11
>KEcTKoCThEO: JI.: MammHocTpoeHue.
JlenuHrp. otg-sue, 1986 (2,3)

B. I. Ton6enkoe, C. M. [IyauH. . 3aliUTHbIE
YCTPOWCTBA MyCKOBBIX YCTAaHOBOK:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2021 (2,3)

B. I. Jonbenkos, C. M. [IyauH. . 3aliuTHbIe
YCTPOWCTBA MyCKOBBIX YCTAaHOBOK:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHOBa, 2021 (2,3)

Wroro no pa3geny 3 11

Pa3pen 4. JInHeliHbIe CHCTEMbI BHOPO3AIMTHI C O/HOH CTeNeHbI0 CBOOO/bI IPH rAaPMOHHYECKOM
KHHEeMaTH4yeCKOM B03/eliCTBHH.

| |
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3yueHre XapaKTepPUCTHK MOCTe/THLHON
CHUCTEMBI aMOPTH3aLI|H, 3/1aCTOMEPHBIX
aMOpPTHU3aTOPOB M aMOPTHU3aTOPOB
KBa3WHY/IEBOH )KECTKOCTH U
MTHEeBMO/|eMI(pUPYIOLIMX aMOPTHU3aTOPOB T10
yueOHOI uTeparype.




IToBTOpEHue Tembl "TipesCTaB/IeHNe
rapMOHUYECKUX KOeOaHUH TPy MOMOIIU
KOMIIJIEKCHBIX urcesn" u3 Kypca "Briciuas
MareMaTuKa'"

IToaroroeka K abopaTtopHoii pabore

I1. IT. Tenenues, [. A. Ky3ner0B. . OCHOBBI
MPOEKTUPOBAHKS BUOPO3AIIUTEI
KOCMUYecKux armnaparos: M.: Usa-so MI'TY
uM. H. 3. Baymana, 2019 (3)

IT. IT. Tenenués, [. A. Ky3nenoB. . OCHOBBI
MPOEKTHPOBAHKUS BUOPO3AIIUThI
KOCMHUUeCKHUX anmnaparos: M.: U3g-so MI'TY
uM. H. 3. baymana, 2019 (3)

B. A. ViBoBuy, B. {. OnuileHko. . 3amura ot
BHOpaLiK B MalLIMHOCTPOeHUH: M.
MarmHoctpoenue, 1990 (2)

B. N. Konbrues, T. 1. MakcumosBa, 5. I
MapkoB. [luHaMUKa 0060pY/I0BaHHUS
MOZIBWKHBIX 00bekToB. Y. 1
[leTepMUHUPOBaHHbIE BUOPALIMOHHBIE
npoueccel: BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 1997 (3)

Wrtoro no pasgeny 4

6

Pa3zpaen 5. JInHelHbIe CHCTEMBbI BUOPO3aLUTHI C OHOM CTeNeHbI0 CBO00ABI MPH rapMOHHYECKOM
JUHAMHYECKOM BO3/jeHCTBHH.

IToBTOpeHUe pasgena "BIHY K/ E€HHbIE
Kosie0aHHs CUCTEMBI C OFIHOM CTereHbI0
cBoOO/BI" U3 Kypca TeopeTHuecKast MEXaHHKa

IToaroroBka K jjabopaTopHoii pabote

B. A. CrenuH. . CynoBoe I71aBHOe
SHepreTUyeckoe obopynoBaHue. PacuéT
cyznoBoro gusend: ApxaHrenbck: V3n-Bo

CADY, 2014 (3)

IT. IT. Tenenués, [. A. Ky3neroB. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3alIIUThI
KOCMHYeCKUX arraparos: M.: N3a-so MI'TY
uMm. H. 3. Baymana, 2019 (3)

I1. I1. Tenenues, [. A. Ky3HeL0B. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aLLUTHI
KoCMUYecKux armnaparos: M.: Usa-so MI'TY
uM. H. 3. baymana, 2019 (3)

4

Wroro no pasgeny 5

10

Pa3zaen 6. CucreMbl BUOPO3alUTHI JJTHHHOMEPHBIX 00HEKTOB C /[ByMS CTEIEHSIMHU

CcB00O/BI.

CamocTosiTeNlbHOe U3ydeHHe BbIBOAA (GOpPMYIT
17151 6e3pa3MepHBIX aMIUTUTY/ KosieOaHui
CHICTEMBI C IByMSI CTEIEHSAMU CBOOO/IBI C
yUeTOM JIeMII(UPOBaHUS

IToaroroBka K j1abopaTopHoii pabote

I1. 1. Tenenues, [. A. Ky3Hel0oB. . OCHOBBI
MPOEKTHPOBAHUS BUOPO3aIIUThI
KOCMHUUeCKHUX anmnaparos: M.: U3g-so MI'TY
um. H. 3. baymana, 2019 (4)

I1. I1. Tenenués, [. A. Ky3neroB. . OCHOBBI
TPOEKTUPOBAHUS BUOPO3aLUThI
KOCMUYeCKuXx arraparos: M.: N3a-so MI'TY
M. H. D. baymana, 2019 (4)

Uroro no paspeny 6

13

Pazjen 7. [luHaMuueCcKHe racUTeTH KoJ1e0aHmii.

IToaroroeka K abopaTtopHoii pabote

CamocTosiTeTbHOE M3yUeHre MaTeMaTnyeCcKoi
MO/Ie/T1 MassTHUKOBOTO TacUTeJIsi KPYTUIBHBIX
KojiebaHuM Basa

1O. A. Kpyros, FO. A. TymaHOB. .
YnapoBubpo3aiuTa MallivH, 000py/[0BaHus U
anmnaparypsl: JI.: MamuHocTpoeHue.
JlenuHrp. otg-Hue, 1986 (4)

1O. A. Kpyrnos. . OCHOBBI TeOpUM U
TIPOEKTUPOBAHUS CUCTEM
yaapoBubpo3amutel: BI'TY "BOEHMEX"
M. []. @. YeruHoga, 1986 (5)

I1. I1. Tenenues, [I. A. Ky3HeL0B. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aLLUThI
KOCMMYeCKux amnmnaparos: M.: U3g-so MI'TY
uM. H. D. baymana, 2019 (5)

I1. 1. Tenenués, [. A. Ky3He1joB. . OCHOBBI
MIPOEKTUPOBAHMS BUOPO3aIHThHI
KOCMUYecKux arrmnaparos: M.: 3a-so MI'TY
um. H. 3. baymana, 2019 (5)

Wrtoro no paspeny 7

10

14
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Pa3pen 8. BuGpo3amura npocTpaHCTBEHHBIX 00HEKTOB C IIeCThI0 CTEeNeHsAMH CBOOOAbI.

CaMoCTosITe/IbHOE U3yUYeHHe CXeM YCTaHOBKU
00BEKTOB Ha aMOPTU3aTOPhI TI0 YUeOHOM
JTeparype

FO. A. Kpyrnos. . OCHOBBI TeOpUM U
TIPOEKTUPOBAHKS CCTEM
yaapoBubpo3amutel: BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 1986 (4)

I1. IT. Tenenues, [. A. Ky3neroB. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aIUTHI
KOCMUYeCKuXx arraparos: M.: N3a-so MI'TY
M. H. 3. baymana, 2019 (2)

B. FO. Kupnuunukos. . BubpoBo30yumMocThb
KOHCTPYKLUI U yTH €€ yMeHbILIeHHS:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2011 (7)

Wrtoro no pasgeny 8

Pazgen 9. JIuHeliHbIe CHCTEMBbI

BUOPO3aIMTHI IPH CIYYAHHOM BO3AEHCTBHH.

CamocTosTebHOE U3yUeHNe JUAAKTUUe CKUX
enunuil 9.1, 9.3, 9.6 mo yueOHOM uTEpaType

IMToaroToBka K 1abopaTopHoii pabote

A.T. Xpamog. . Teopus ciay4yaliHbIX
nipotieccoB: Camapabl' TY "BOEHMEX" um.
. ®. YcruHoBa, 2011 (2-3)

B. I1. 3r03mukoB, b. E. CuHubIMKOB, B. b.
CuHUIBIIMKOB. . MogenupoBaHue
MUKPOTpO(Us JOPO)KHON HEPOBHOCTH:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctunoBa, 2007 (1)

B. N. Konbrues, T. 1. MakcumoBa, B. b.

11

MuTeHKOB. [THaAMUKa 000pY/[0BaHHUS
TO/IBVKHBIX 00beKkTOB. Y. 2 CriyyaiiHble
BHOpauyoHHble nporeccel: CI16.6I'TY

"BOEHMEX" um. []. ®@. YctuHoBa, 1998 (2-
3)

Wroro no pa3geny 9

14

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHUS AMOPTU3ALIN CUCTEM

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta
e BOIPOCHI K 9K3aMeHY;

e jyabopaTopHasi paboTa;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl K 3K3amMeHy

1. Buzpl Bo3#eiCTBYS Ha AMHAMUUECKUe CUCTeMBI. VX urcioBble XapaKTepUCTUKU. [TprMephl.
2. OCHOBHBIE 33/1au¥l yAApOBUOPO3AIUTHI TPY Pa3HbIX BU/AX Bo3jeicTBUs. TpeboBaHuUs K
yAapOBUOPO3aIUTHBIM CUCTEMAM.
3. YnpyrocTs U feMrypoBaHue B CUCTEMAaxX aMOPTHU3aLWK. YIIpyrye U AeMI(Upyolie XapakKTepUCTUKN
amMopTHU3aTopoB. Turibl XapakTepucTHK. TpeOoBaHUs K YIIPYTUM XapaKTepUCTUKaM aMOPTU3aTOPOB TIPU
KUHEMaTh4yeCKUX BO3/IeHCTBUSX Ha Pa3/IMUHbIe 00bEKThHI
4. Yripyrue xapakTepuCTUKU aMOPTU3aTOPOB Pa3/IMUHOrO TUTIA.
5. [Jemnidupyroiiye XapaKTepUCTUKN aMOPTU3aTOPOB Pa3IMYHOTO THUTIA.
6. JTuHaMHKa TMHEHHOW CHCTeMbI BUOPO3aIlUThI C OZIHOM CTeTeHbI0 CBOOO/IbI IIPU FAPMOHUYECKOM
KWHEeMaTh4yeCcKoM Bo3zelcTBru. OrpaHnuueHust. AJITOPUTM BbIOOpa CyMMAapHOM »KeCTKOCTA aMOPTHU3aTOPOB T10
KPUTEPHIO MUHUMAJIbHOTO CTaTUYeCKOTo Mporuoa.
7. [IuHamM¥Ka TMHeMHOW CUCTeMbl BUOPO3alllUThI C OFHOMW CTeTleHb0 CBOOO/IbI IPY FapMOHWYECKOM
[MHaMHUUeCKOM Bo3feiictBun. Kputepuii. OrpanndeHusi. AJITOPUTM BBIOOpa CyMMapHOH »KeCTKOCTH
aMOpTHU3aTOPOB.
8. TpeboBaHUSA K CUCTEMAM aMOPTU3AL[UM JJTAHHOMEPHBIX 00BEKTOR.
9. TIpoCcTpaHCTBEHHBIE CHCTEMBI YIaPOBUOPO3aIUThl 00BEKTOB C IIECTBIO CTeNeHsIMUA cBOO0/bl. TpeboBaHUs K
JKeCTKOCTH U PacIlOIOKeHHU0 aMOpTH3aTopoB. [Ipumepsl.
10. AKTUBHBI€, [I0/TyaKTHMBHBIE U [TAaCCUBHbIE CUCTeMbI aMOPTH3aLUU
11. IuHaMyyeckue racutey Koebanuii. OO6Imye IPUHIIUITLEI U XapaKTePUCTHKA
12. MasiTHUKOBBIE TaCUTE/T KPYTHIBHBIX Ko/iebaHui BajioB
13. CrieKTpasibHbIN TIOAX0/, K UCCIeJOBAHUIO IMHAMUKY JIMHEHHBIX CUCTEM BUOPO3aII[UThI TTPU CTyYalHBIX
BO3/IeUCTBUAX
14. CriekTpasbHasi Teopysi KosiebaHHii aBTOMOOWIei

JTa6oparopHas pa6ora

JTabopaTtopHbie paboThI TIPE/ICTAB/ISIIOTCSA HAa KOMIThiOTepe B makeTe Matlab B Bujie pacueTHbIX Gopmyn u
OTBETOB.
CTyaeHT [J0TTyCKaeTCs K 3all[uTe, eC/IM UICKOMbIe BeJIMUMHBEI OTIpeZie/ieHbl TIPAaBU/IBHO C TIOTPELTHOCTBIO He
6osnee 1%.
3aryTa poXoAuT B JopMe OTBETOB Ha BOMPOCHI ITperofararess (3 BoIpoca).

JlaboparopHast paboTa CUMTaeTCs 3allMILeHHOM NP MTPaBI/IbHBIX OTBETaX He MeHee, YeM Ha 2 BOTpoca.

JK3aMeH

CTyJieHT [IOTTyCKaeTCs K 9K3aMeHY TPH YCJI0BUH 3allUIIeHHbBIX 1ab0paToOpHbIX padorT.
DK3aMeH 0 JUCLIMTUTHHE TIPOXOZUT 1Mo 6unetam. B coctar GuieTa BXOAUT TeOpeTHYEeCKUI BOMPOC U3 UUC/IA
TpYBeJleHHbIX B yHKTe "Bomnpocel K 3k3aMeHy" u 3agaua. [IpyuMepsl 3a7jau ¥ NMOPSAJ0K UX PeLleHUs] BbUIOXKEHbI
B OMOC Moodle BI'TY «BOEHMEX»
OtleHKa BLICTaBJISIETCS TIOC/e cobeceloBaHUs CO CTYAEHTOM T10 OUIeTY B COOTBETCTBUU CO CIIeAYIOIAMU
KPUTEPUSIMHU:
- oteHka OTJIMYHO — nonHoe pacKphITHe TeOPEeTUUECKOIr0 BOIIPOCA, BBICOKUIN YPOBEHb BJlaZieHUsI
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MaTepHasioM, MPaBWILHO pellleHHas 3a/,a4a;

- oteHka XOPOLIO — nosiHOe pacKphITHEe TeOPeTUUeCKOro BOMpOoCa, CpeIHHM YPOBEeHb B/IaJieHUsI
MaTepuasioM,lIpaBU/ILHO pellleHHas 3a/aua;

- otjeHka YJOBJIETBOPUTEJIBHO — nosiHOe pacKphITHE TeOPEeTUUECKOT0 BOMPOCa, CPeJHUNM ypOBeHb
B/Ia/leHUsl MaTepuasIoM IpU HepelleHHOW WM HelIPpaBU/IbHO pellleHHOM 3a/iaue, 100 Hero/Hoe pacKphiTHe
TEOPeTUUEeCKOro BOIIPOCa, II0CPe/CTBEHHOE B/lajleHUe MaTepuasloM, IIpY MPaBU/IbHO pellleHHOH 3ajaue;

- oienka HEYTOBJIETBOPUTEJIBHO — 60/BIIMHCTBO aCeKTOB TEOPETHYECKOT0 BOMPOCA He PACKPBITHI,
caboe BiaZieHre MaTeprasoM, OTCYTCTBHe 3HAHUH WM OTPHIBOYHBIE 3HAHUS B TIPEJIMETHON 00/1acTh —
He3aBHCHMO OT Ha/MuMsl TPaBU/IbHO PellleHHOM 3aJjaudl, MO0 HerosIHOe PacKphITHe TeOpeTHUYeCKOro BOMpoca,
NocpeJCTBeHHOE BjlaJileHre MaTepraioM, IIPYU HepellleHHOW WM HelIpaBU/IbHO pellleHHOM 3azaue.

17



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenue. BompoCk! K

3 5 |OcHoOBHbIE IOHATHA U 4 4 4 0 0 0 5 9K3§MEH
onpe/e/IeHUs. y
Pa3pesn 2. IlaccuBHBIe,

MO/TyaKTUBHBIE BoOMDOCH K

3 5 |(peryimpyemble) u 8 2 2 0 0 6 10 9K3§MEH
AKTHBHBIE CHCTEMBI y
aMopTH3aIUH.

Pazpgen 3. Ynpyrue u
AemMrndupyomme
3 5 |xapakTepHCTHKH 34 | 23 6 0 17 11 20 Borpocki k
3K3aMeHy
aMOpPTH3aTOPOB Pa3THYHBIX
THIIOB.
Paspgen 4. JIuneliHblie
CHCTeMbI BHOPO3aLUTHI C Bompocsi k

3 5 O/IHO¥i CTeneHbI0 CBOOOBI 1 5 2 3 0 6 10 JK3aMeHy,
NP rapMOHUYECKOM JlaboparopHast
KHHEMaTHYeCKOM pabora
BO3/|eHCTBHH.

Pa3pesn 5. JInHeiHbIE
CHCTEMBI BUOPO3aIUTHI C Bormpockr K
O/IHOM CTeneHbI0 CBO0O/bI 9K3aMeHy,

3 > NP rapMOHUYECKOM 15 > 2 3 0 10 10 JTaboparopHast
AUHAMHYEeCKOM pabora
BO3/|eCTBHUH.

Pa3zgen 6. Cucremsbi Bomnpocs! K
BUOPO3aIIMTHI 9K3aMeHy,

3 > ATMHHOMEPHBIX 00HEKTOB C 23 1 10} 6 4 0 13 15 JTabopatopHasi

ABYMS# CTENIeHSAMH CBOOOBI. pabora
Bormpocs! K

3 5 Paspen 7. ,I[I/IHEIMI/['—IECKI/[E 15 5 9 3 0 10 10 3K3aMeHY,

racuTe/ M Kojie0aHui. JTabopaTopHasi
pabora
Pa3zaen 8. BuGpo3amura

3 5 |MPOCTPAaHCTBEHHBIX 8 ’ 5 0 0 6 10 Bormpockr K
00BEKTOB C IIECThI0 9K3aMeHy
CTeneHsAMH CBO0OABI.

Pasgen 9. JIunelinblie }?ag?;s;l K

3 5 |cucTembl BUOpO3amMThI IpU | 26 | 12 8 4 0 14 10 TaBoparo }II-’IEIH
CIy4alHOM BO3/ieifiCTBHH. patop

pabora
Bcero 3a 5 cemectp 144 | 68 | 34 17 17 76 100
Bcero nmo auciumn/InHe 144 | 68 | 34 17 17 76 100
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Kputepuu oneHuBaHus

IICK-3.2

Bonpocbl omkpbimoz2o muna:

Nel Yrpyrou xapakTepyuCTUKOM aMOpPTH3aTOpa Ha3bIBatOT 3aBUCUMOCTb. ..

Ne 2 KuHemaTrueckrM HasblBalOT BO3/leiiCTBUE, IIPY KOTOPOM 3aKOH U3MeHeHus ...

Ne 3 JvHamuuecKUM Has3bIBatOT BO3/leliCTBHe, 1P KOTOPOM 3aKOH M3MEHEHHH ...

Ne 4 OCHOBHO 3ajiaueii CUCTeMBI YIapOBUOPO3aIIUThI IPY KWHEMaTHYeCKOM BO37IeHCTBUN
SIBJISIETCH. . .

Ne 5 B rugpopemrdepe ¢ fpoccenbHBIM peryMpoBaHreM Mpy 6o/blMx urciaax PeiiHonmbaca
peanusyetcs ... AeMIpUpyolas XapakTepucTUKa

Ne 6 B rugpopemrdepe ¢ karmaHHBIM pPeryJMpoBaHUEM MPU OOJBIINX UrciaxX PeliHomb/ca
peanusyercs ...WIH. .. JeMpupyrolias XxapakTepucTHKa

Ne 7 Hynb-ycTraHoBUTe/Ib UMEET ... XapaKTepUCTUKY

Ne 8 IIpu rapMoHMUYeCKOM AMHAMHUUeCKOM BO3[eMCTBUY Ha CUCTEMY C OJHOM CTeleHbI0
cBobOO/BI CHCTEMa aMOpTH3alLiu He TpebyeTcs, ecii. ..

Ne 9 C yBenryeHueM fieMI(pHUPOBaHKMS aMIUTUTYZA YCTaHOBUBIIMXCSI BUOPOYCKOpeHH

aMOPTHU3UPYeMOro 00beKTa B JIMHEHHOMN cCTeMe BUOPO3allUThI TIPH FapMOHUYECKOM
JVUHaMHUUeCKOM BO3JeHCTBUH. . .

Ne 10 CxeMa ¢ pacrioyiokeHeM aMOPTH3aTOPOB CUMMETPUUHO OTHOCHUTEJIBHO ... TIO3BOJISIET
TIO/JTHOCTBIO Pa3Bsi3aTh KosiebaHusA 0ObEeKTOB 10 6 cTerneHsIM CBOOO/bI
Bonpocbl 3akpbimoeo muna:

Ne 1 Bribepute BepHbIe yTBePKIEHUS:

1) Jemnoupyroimii 31eMeHT CHCTeMbl aMOPTH3ali FaCUT KoJie0aHus
aMOPTH3UPYEMOTo 00beKTa;

2) Jemndupyoiuii 371eMeHT CUCTeMbl aMOPTHU3alMU CO3/jaeT yCU/Me, HarlpaB/ieHHOe
HaABCTpeuy OTHOCHUTE/ILHOMY TepeMeIeHUI0 aMOPTH3UPOBAHHOTO 00HEKTa;

3) demndupyoIuii 371leMeHT CUCTeMbI aMOPTH3alliK CO3/IaeT YCU/IMe, HallpaB/ieHHOe
HABCTPEUy OTHOCHUTELHOU CKOPOCTH aMOPTU3UPOBAaHHOTO 00BEKTa;

4) Jemricupyroiyii 3/ieMeHT CUCTeMbl aMOPTU3aLUU CTPEMUTCSI BEPHYTh
aMOPTU3UPOBAHHbIN 0OBEKT B IMOJIOKEHUE PABHOBECHS.
Ne 2 B kakom ciiyuae BHelllHee BO3/JjeliCTBHE MOXXHO CUATaTh UMITY/IbCHBIM?

1) Ecnv ipofio/DKUTETBHOCTh BHEIITHEr0 BO3/IeHCTBYS — 6@ CKOHEUHO MaJia;
2) Ecnu npofio/KUTeIbHOCTh BHEIITHET0 Bo3JeicTBYs — MeHee 1 MC;

3) Ec/iv MPo/I0/KUTeTbHOCT BHEIITHETO BO3/|€MCTBHS CYIIleCTBEHHO MeHbIIIe
TI0/TyTIeproa COOCTBEHHBIX KOiebaHUi CHCTeMBI;

4) Ecmm MNpoOAO/DKUTE/IBHOCTD BHEIIHETO BOB,E[EFICTBHH Cyl1eCTBEHHO MEHbIIIEe
XapaKTepHOT0 BPEMEHH 3aTyXaHusl KoyieOaHuUiA.
Ne 3

Ha pucyHKke 1oka3aHbl yrpyrie xapakrepiucTuki. HasoBute ux
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1) IIporpeccuBHasi XapakKTepUCTHKa;
2) JurpeccuBHast XapaKTepUCTHKa;
3) PeneliHast xapaKTepUCTHKa;

4) JIuHeitHas XapaKTepUCTHKA;

5) XapakTeprCTHKa KBa3UHYJ/IeBOH >KeCTKOCTH

Ne 4 AMOpPTH3aTOPEI C KaKOM 13 TlepeunCIeHHbIX XapaKTePUCTHK P deKTHBHee BCEro
TIOTTIOI[AF0T SHEPTHIO yAAPHOTO BO3AEHCTBUS?

1) IporpeccuBHas ynpyras XxapakTepyCTHKa;

2) JurpeccuBHas AeMIipupyroiasi XxapaKTeprUCTHKa;
3) PeneiiHast xapakTepUCTHKa;

4) JIuHeitHas yripyrasi XxapakTepUCTHKa;

5) XapakTepuCTHKa CyX0r0 TPEHUS
Ne 5 AMOpTH3aTOpBI C KAKOK U3 MEPEUUC/IEHHBIX XapaKTePUCTHUK (TIPH ONTUMabHOM BhIOOpe
rapamMmeTpoB) OyJyT UIMeTb HAUMEHbIINI X0 IIPY YAapHOM BO3/IeHCTBUH?

1) IIporpeccuBHas xapakTepUCTHKa;
2) lurpeccuBHasi XapakKTepUCTHKa;
3) PeneiiHast XxapaKTepUCTUKA;

4) JIuHeliHas XapaKTepUCTHKa;

5) XapakTepruCTHKa KBa3UHYJ/IEBOM >KeCTKOCTH
Ne 6 Kakue ynpyrue xapakTepUCTUKH MOYKHO peani30BaTh C UCII0/Ib30BaHUEM IIPY)KUH?

1) ITporpeccuBHasi yrpyrasi XapaKTepUCTHKa;
2) IurpeccuBHasi yripyrasi XapakKTepUCTHKa;
3) PeneliHast XxapaKTepPUCTUKA;

4) JIuHetiHas ynpyrasi XapaKTepHUCTHKa;

5) XapakTeprCTHKa KBa3UHYJ/IeBOH >KeCTKOCTH

6) XapaKkTepuCTHKa CyXOro TPeHUsl

Ne 7 Kak u3MeHsieTCsl aMIUIUTY/Ia YCTaHOBUBIIMXCSA BUOPOYCKOPEHUH aMOPTH3HUPYEMOT0
o0beKTa B TUHeHHOM crcTeMe BUOPO3aIUThI PU FAPMOHIUECKOM KHHEMaTHyeCKOM
BO3/leliCTBUM C yMeHbIlIeHHeM CyMMapHOU »KeCTKOCTU aMOPTH3aTopOB (BIJIOTh /10
HY/1eBO)?

1) PacTeT, cTpeMUTCS K 66 CKOHEUHOCTH;

2) PacTteT, cTpeMUTCSI K HEKOTOPOM KOHCTaHTe;
3) [Nagaet, cTpeMUTCS K HYJIIO;

4) TTagaeT, cTpeMUTCST K HEKOTOPOM KOHCTaHTe;

5) B 3aBuUCMMOCTHU OT COUeTaHUil MTapaMeTPOB BO3MOKHBI pa3Hble BapHUaHThI OTBeTa.

Ne 8 AMOpPTH3aTOPBI C KAKUMU U3 TEPEUHC/IEHHBIX XapaKTePUCTHK 1]e/1ec006pa3Ho
WCTIOIh30BaTh B BUOPO3aIUTHBIX CUCTEMAX, B KOTOPBIX 3allUII[aeMbIM 00BEKTOM
SIBJISIFOTCSI JIFO[TA?

1) ITporpeccuBHas ynpyrasi XapaKTepUCTHKa;
2) JurpeccuBHag yrpyras XapakTepuCTHKa;
3) PeneiiHast xapakTepUCTHKa;

4) JIuHeiliHas ynpyrasi XapaKTepHUCTHKa;

5) XapakTepuCTHKa CyXOro TPeHUsl.
Ne 9 Kak CBsI3aHHOCTB K0J1e0aHHiA TI0 Pa3HBIM CTeIeHsIM CBOOO/bI BIMSIeT Ha aMIUIUTY/bI
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Ko/ie0aHUi aMOPTHU3UPYEMOro 00beKTa?

1) Bcerna yBenmmuvBaer;

2) Bcerya yMeHbl11aeT;

3) Bcerza yBennumnBaeT, KpoMe YCJIOBUM aHTUPE30HAHCa;

4) Bcerga yMeHbll1aeT, KpOMe yCJIOBUI aHTUPe30HaHCa.
Ne 10 AMOpPTH3aTOPEI C KaKOM 13 TIepeyrcIeHHbIX XapaKTepUCTHK (IIPY ONTHMalbEHOM BbIOOpe
rapamMeTpoB) OyAyT UMeTh HAaMMEeHBLLIWIA X0 TIPH YAAPHOM BO3[elCTBUU

1) TIporpeccuBHas ynpyras XapakTepUCTHKaA;
2) OurpeccuBHas ynpyrast XapaKTepyCTHKa;
3) PeneiiHast xapakTepUCTHKa;

4) JluHeitHas yTipyrasi XapaKTepHUCTHKa,;

5) XapakTepucTHKa KBa3UHY/1€BOM ’KeCTKOCTHU.
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