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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUA AMOPTHU3ALINN CUCTEM

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma CrapToBbIe U TeXHMYeCKHe KOMIJIEKChI PaKeT U KOCMHYeCKHMX annaparoB
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit A4 CTAPTOBBIE U TEXHUYECKUE KOMIIVJIEKCBI PAKET 1
NporpaMMabl KOCMMWYECKUX AITTAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B = ﬁ AYAUTOPHBIE 3AHATUSA | CAMOCTOATE/IBHAA PABOTA B
O | © am
T | O =
. 85| s @ < S | .3 3w
=R = 2s | S o) @) ===
1~ O | OH | < TS| M g ) =O | » 3
& = = < o o a2 |9 E o = & S % &
: EFE B B OEREE o8 s =2 50
S/EE & §| 2 L EE 8 | § | F E: 28
5 = A = 0L | < M o) @) ) =
= ) >
=2 2 ZE £ c g &2 L
= 5 | B S > =< | =
S 2 & X © &
3 5 4 144 68 34 17 17 76 0 0 76 9K3

Cankrt-ITetepOypr
20 r 28042



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
roz Habopa rpymmsr: 2025

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

3apenyromuii kadenpoit Auapees O.B., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenyromuii kadenpoii Auapees O.B., K.T.H.




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:

[TK-3.2 — CnocobeH NMpPOBOAWUTH PACUETHYIO M IKCIIEPUMEHTA/JIbHYI0 OTPAbOTKY AMHAMHUKHM W TIPOYHOCTH
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKON TeXHUKU

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-3.2
3HAHUA:
- Ha YpOBHE HpE/:[CTaB]IEHI/Iﬁ — 3HATb OCHOBHbLIE TTOHATHUSA U METOA0J/IOT'MI0 TeEOPHUKU aMOPTHU3allH;

- Ha YpOBHe BOCIIPOW3Be/IeHUsI — 3HaTh OCHOBHBIE TIPUHIIUIIBI PACTIONIOKEHHS] aMOPTU3aTOPOB;

YMeHUs:

- PaCcCUUTHLIBAThb JUHAMUUeCKHe MPOLeCChl TTPU UCII0J/Ib30BaHMUM PA3/IMUHBIX CXeM aMOPTU3al[uu

- TpaKTUUeCKWe: BbIOMPATh >KECTKOCTh W PpAaCIONIOKEHHe aMOpPTH3aTOpPOB M0 3ajlaHHBIM YTIPYro-
VHEePLIMOHHBIM XapaKTepUCTHKaM CUCTEMBI U TlapaMeTpaM BO3/eCTBYS;;

HABbIKU:
- paboTbl C HayuyHOH W CIIPAaBOYHOM JIMTEpaTypbl IpU MPOEKTHUPOBAHMM CHUCTEM aMOPTHU3al|H,

TIPOBE/IeHNH PACueTOB M IKCIIePUMEHTA/TbHBIX UCC/Ie/I0BaHNH 1 aHaJIM3e Pe3y/bTaToB
- IPOBE/IeHHsT PACUeTOB U BbIOOpA MapaMeTpoB aMOPTH3aTOPOB.



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

¢ TIK-3.4 — CniocobeH MpOBOJUTh TEXHOIOTMUECKYHO ITOJTOTOBKY ITPOM3BO/ICTBA ieTajlel B
MaIlIMHOCTPOEHUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

KYPC
CEMECTP
BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-3.2

Pazpaen 1. Beegenne. OcHOBHbIE OHATHA U onpeaeenus. 1.1. [Ipo6rema
y/,apoBUOpo3alLThl 06bEKTOB 1 CI0COOBI ee pelenusi 1.2. Kunemaruueckoe u
/IMHaMU4ecKoe BO3/ieiiCTBUs Ha 00beKThl. IlapaMeTpsl, UX XapaKTepusylolHe.
Tpumeps! 1.3 YapHble Bo3zielicTBrs. VIMmynbCHOe BO3/lelicTBYe, CTyIIeHYaToe
3 5 Bo3zeiicTeue, [T-o6pasHoe Bo3zeiicTBue. [Ipumepsl. 1.4. BubpalioHHbIe 4
BO3/eficTBus. ['apMOHNUeCKHe BO3/lelCTBHS, HerapMOHUYeCKYe TIepuoJiuyeckKue
BO3/€HCTBUSL, IOIMrapMOHUYECKHe BO3/|efiCHBHsI, Hepery/sipHbIe BO3/IeHCTBHS.
Tpumeps! 1.5. CnyuaiiHoe 1 leTepMUHMpOBaHHOe Bo3zelicTeust. [Tpumepsr 1.6.
3ajaun amoptr3anuy. Obiye TpeGoBaHUS U PEKOMEH/IALIMH K CHCTeMaM
amoptu3aluu. 1.7. JJonyckaeMmble neperpysku it 0ObeKTOB pasHOro THIIA.

10

Paspen 2. ITaccuBHbIe, M0/TyaKTHBHBIE (Pery/iMpyeMble) H aKTHBHBIE CHCTeMbI
amopTH3anuy. 2.1. TIoHATHe 0 NaCCUBHBIX, N0yaKTUBHBIX U aKTUBHBIX CUCTEMaX
3 5 amopTu3saiuu 2.2. CxeMbl NIOTyaKTUBHBEIX CUCTeM amopTu3aiuu. [Ipumeps: 2.3. 8
CxeMbl aKTUBHBIX CHCTeM aMOpTH3aLuy. 2.4. [IOCTOMHCTBA U HEJIOCTaTKU
TaCCUBHBIX, TIO/IyaKTUBHbIX M aKTUBHBIX CUCTeM aMOPTH3aLH.

10

Pazpen 3. Ynpyrue u aemndupyroiye XapaKTepuCTHKH aMOPTH3aTOPOB
Pa3/IMYHBIX THNOB. 3.1 YIIpyrocts U femnupoBaHye B CHCTEMaX aMOPTH3aLK
3.2.Cunossle (ynpyrue 1 feMnupyroliie) XapakTepucTUKY aMOPTU3aTOPOB:
JIMHelHbIe, TPOrpecCHBHbIE 1 AuUrpeccuBHble. 3.3. TpeboBaHMs K XapaKTepHCTHKaM
CHCTeM aMOPTHU3aLUH TIPY YIapHBIX U BUOPAIMOHHBIX BO3/I€HCTBUSAX Ha pa3Hble
00beKThI. [OCTOMHCTBA, HeJOCTaTKK U 06/1aCTh TIPUMeHeHHs] aMOPTH3aTOPOB C

3 5 Pa3HBIMU XapaKTepUCTUKaMu 3.4. AMOPTHU3aTOPbI HA OCHOBe MPY>KHUH, Peccop 1 34
TOpcHOHOB. Hynb-ycTaHoButeny. 3.5.Pe3uHoBEIe M pe3UHOMeTa//InuecKue
amMopTH3aTopel. 3.6.5/1aCTOpMepHble apouHble aMOpTHU3aTopkl. 3.7.ITocTe/bHbIe
cucTeMbl aMmopTu3anyy. 3.8.[THeBMaTueckye U MHeBMOAeMIHpyoLiye
amoptu3aTopsl. 3.9.I'napasmueckre aeMrdepsbl U THAPONHeBMaTHUeCKHe
amopTH3aTopel. 3.10. AMOPTH3aTOPBI CyXOTo TPeHHs 1 yNpyTroriacTuyeckue
amopTH3aTopsl. 3.11. AMOPTH3aTOPBI KBA3UHY/I€BOW KECTKOCTH.

23

17

11

20

Paspen 4. JIuHeiiHbIe CHCTeMbI BHGPO3AIIMTBI C OHOH CTeneHbI0 CBOGOABI PH
rapMOHHYeCKOM KHHeMaTH4YeCKOM Bo3/elicTBuM. 4.1. [Ipe/cTaBieHne
rapMOHMYeCKHX KoseGaHUi C UCTO0/Ib30BaHHeM KOMIIIEKCHBIX Yucer. 4.2,
JInHeiiHble KoeGaHUsT CHCTeMbl BUOPO3ALLUTBI C OAHOM CTeNeHbI0 CBOOOABI TIPH

3 5 rapMOHMYECKOM KMHEeMaTHuyeCkoM BO3eicTBUM COOTHOLLEHUs U rpadpuKy 1 11
OCHOBHbIX napameTpoB. 4.3. TpeGoBaHus1 K TapaMeTpam JIMHEHHOH CUCTeMbI
BHOPO3ALMTBI C OAHOMN CTereHbIo CBO60/bI NPU KUHEMATH4eCKOM BO3JeHCTBIN.
4.4. TTopsii0K BbIGOPa CyMMAapHOI )KeCTKOCTH aMOPTH3aTOPOB /IS Pa3HBIX
COYeTaHMH KpUTepHeB 1 OrpaHuYeHHH.

Pa3zpaen 5. JIuHeiHbIe CHCTEMBI BUOPO3aLMTHI C 0AHOM CTEMEeHbI0 CBO0OABI NPU
rapMOHHYECKOM JHHAMHYeCKOM Bo3JelcTBHH. 5.1. Tpeb0BaHUs K ITapaMeTpam
3 5 JIMHEeIHOM cucTeMbl BUOPO3ALLUTHI C OJHOI CTeneHbt0 CBOOOAbI MPU JMHaMUUeCKOM 15
Bo3zelicTBun. 5.2. COOTHOLLIEHHs U TPadUKH /7St OCHOBHBIX TTapaMeTpoB. 5.3.
TTopsi0K BbIGOPa CyMMAapHOIii KeCTKOCTH aMOPTH3aTOPOB /ISl Pa3HBIX COUETaHUI
KpUTEepHeB U OrpaHUYeHUH.

10

10

Paszpen 6. CrcremMbl BUOPO3AIUThI A/THHHOMEPHBIX 00BbEKTOB C ABYMSsI
creneHsiMu cBoGopbI. 6.1. Maremaruueckasi MOZe/lb JUHAMUKU JJTAHHOMEPHBIX
0OBEKTOB C ZIBYMsI CTeNeHsMU CBOOO/bI TPH TapMOHHYECKOM KMHEeMaTHueCKOM
Bo3zelicTBun. 6.2. Peienue 3aa4i. COOTHOLIEHUS ¥ IPAUKH IS OCHOBHBIX

3 5 rapamMeTpoB. AHa/IU3 B/IMSIHUSI CBA3aHHOCTH KosieGaHMii U COOTHOLLIEHHSI YaCTOT 23
CoBGCTBEHHBIX KOIeOaHHi Ha AMIUIMTY/bl KWHEMAaTHUeCKUX MapameTpos. 6.3.
Bubposaiura JIMHHOMEPHOT0 00beKTa Py KHHEMaTHUeCKOM FapMOHHYeCKOM
Bo3zelicTBUN. TpeGOBaHMsI K KECTKOCTH M PacIioNIoXKeHHIO MOsICOB aMOPTH3ALIUH.
6.4. Perierue 3aia4 BbIGOpa )XeCTKOCTH U PaCIOJIOKeHHsI [I0SICOB aMOPTH3aL{i
[/IMHHOMEPHBIX 00BbEKTOB NPY Pa3HbIX COUETAHUSIX OrPAaHUUYEHUH.

10

13

12

Paspgen 7. luHaMuyecKue racutenu Kosrebanui. 7.1. TIpuHLuN JeiicTBus
MHAMUYeCKUX racuTesieil Konebanuii. [JoctouHcTBa U HepocTarku. [Ipobrema
3 5 aBTOTO/CTPOMKY 10/, YaCTOTY BO3ZleHCTBUS 7.2. MasTHUKOBbIE racuTe/n 15
KPYTH/IBHBIX Ko/iebaHuii BaoB. [IPUHLMI eiCTBUs U cxeMbl 7.3. MasiTHUKOBbIe
racuTeny KpyTU/IbHBIX KosiebaHuii BaoB. BeI60p mapameTpos.

10

10

Paspen 8. BuOpo3samyra NpoCTPaHCTBEHHBIX 00BEKTOB C IIECThIO CTENeHAMH
3 5 cBoGoppb!L. 8.1. TpeGoBaHMsl K KECTKOCTH M PACIIONIOKEHUI0 aMOPTH3aTOPOB. 8.2. 8
CxeMbI YCTaHOBKU aMOPTHU3aTOPOB.

10

Paspen 9. JIuneiiHbIe cHCTeMbl BUOPO3aIMThI NPH C/TyYaiiHOM BO3/{elCTBHH.
9.1. OcHOBHBIe XapaKTePUCTHKH CTy4aiHbIX NIPOLIECCOB U CBSA3b MeXAY HUMU. 9.2.
TTonmirapMoHMyeckoe npezicTaB/eHue ciyyaitHoro npouecca. 9.3. Cpsisb
CIeKTpasIbHbIX M/IOTHOCTel XapaKTepPUCTHUKH Ko/leOaHUi CHCTeMbI CO CTIEKTPaIbHOM
3 5 T/IOTHOCTBIO [IapaMeTPOB BO3JeHCTBUs [/1s TMHeiHbIX cucteM. 9.4. CrieKTpasibHbIi 26
MeTO/, pacueTa JMHaMUKHI JIMHeWHBIX CUCTeM IPU Cly4aiiHoM Bo3geiicTBun 9.5.
BbI60p »KeCTKOCTH JIMHEHHOH CHCTEMBI C OJJHOM CTereHbo CBOGO/bI MPU
C/lyyaliHOM KMHeMaTH4eckoM Bo3ziedcTBrM. 9.6. PacueT riiaBHOCTH X043
aBTOMOOH/IS C MCIIO/IB30BAHMEM CIIEKTPaIbHOTO MeToza.

12

14

10

Bcero 3a 5 cemecTp 144

68

34

17

17

76

100

Bcero no gucuuninHe 144

68

34

17

17

76

100

3.2. AyATOPHBII NPAaKTUKYM
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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, 351. pec.
4. B.T. Nonbenkos, C. M. lynuH. . 3aljUTHBIe YCTPONCTBA MyCKOBLIX ycTaHOBOK. CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHoBa, 2021, 34 3k3.
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. KabanoB. CrucTeMbl yiapoBUOPO3aIUThI PAKET, arnapaTypbl U
obopyzoBanus. CII6.BI'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2010, 75 3K3.
13. FO. A. Kpymos, B. A. Xpamos, 3. H. KabaHoB. . CucTeMbl yapoBUOPO3aIUThI PaKeT, anmaparypbl 1
obopygoeanusi. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunora, 2010, 371. pec.
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:
1. TIpoGieMbl MalIMHOCTPOEHHUS ¥ aBTOMATH3aI|H.

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:
1. AyauTopusi ¢ YMCIOM TOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. J/TabopaTopHbIe 3aHATHA:

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

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, Mpe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 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:
ITK-3.2 CriocobeH TIPOBOJUTHL PACUETHYI0 W IKCIIEPUMEHTANLHYI0 OTPA0OTKY JWHAMMKA U TPOYHOCTH
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
Pazpesn 3. Ynpyrue u aemnupyoiiye XxapaKTepUCTHKHA aMOPTH3aTOPOB Pa3/INYHbIX THIIOB.

1O. A. Kpyrnos. . OCHOBBI TeOpUM U
MIPOEKTUPOBAHKS CUCTEM
yaapoBubpo3amutel: BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 1986 (4)

B. I. Jonbenkos, C. M. [IyauH. . 3aliuTHbIe
yCTPOMCTBA MyCKOBBIX YCTaHOBOK:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHOBa, 2021 (2,3)

FO. A. Kpymos, b. A. Xpamos, 3. H.
Kab6aHoB. . CrcTeMbl yapoBUOPO3aIUThI
PaKeT, armaparypbl 1 000py/I0BaHUS: 11

CII6.BI'TY "BOEHMEX" um. [1. @.
YctrHoga, 2010 (2)

I1. M. Anabyxee, A. A. I'putuuH, JI. V1. Kum.
. Bubpo3aimytHble CUCTEMBI C KBa3UHY/IEBOM
»EcTkocThio: JI.: MammHocTpoeHue.
JlenuHrp. otg-Hue, 1986 (2,3)

B. I. Jonbenkos, C. M. [IyauH. . 3aliuTHbIe
YCTPOMCTBA MyCKOBBIX YCTaHOBOK:
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

B. A. lBoBuy, B. fI. OHuiieHko. . 3ammra ot
BUOpaIMU B MallIMHOCTPOEHUU: M.
MartmHocTtpoenue, 1990 (2)

I1. IT. Tenenues, [. A. Ky3HeroB. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aIIUTHI
KOCMHWYeCKUX arraparoB: M.: N3a-so MI'TY
uMm. H. 3. Baymana, 2019 (3)

I1. II. Tenenués, M. A. Ky3HeL0B. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aLLUTHI
KOCMMYeCKux amnmnaparos: M.: U3g-so MI'TY
uM. H. D. Baymana, 2019 (3)

B. N. Konbrues, T. 1. MakcumosBa, 5. I
MapkoB. [luHaMUKa 0060pY/I0BaHHUS
MOZIBWKHBIX 00bekToB. Y. 1
TeTepMUHUPOBaHHBIE BUOPAI[OHHbIE
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

I1. 1. Tenenués, [. A. Ky3He1joB. . OCHOBBI
MPOEKTHPOBAHKS BUOPO3aIIUTEI
KoCMuYeckux amrmnaparos: M.: 3a-so MI'TY
um. H. 3. baymana, 2019 (3)

B. A. CrenuH. . CynoBoe 171aBHOe
SHepreTryeckoe obopyznoBaHue. Pacuér
Cy[0BOro fu3ensi: ApxaHrenbck: M3a-Bo
CADY, 2014 (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.
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[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 10 P
3K3aMeHy
onpe/ie/eHUs.
Pa3pesn 2. IlaccuBHBIe,
N0/IyaKTUBHbIE BoOMDOCH K
3 5 |(peryimpyemble) u 8 2 2 0 0 6 10 P
3K3aMeHy
AKTHBHBIE CHCTeMbI
aMopTH3aIUH.
Pazpgen 3. Ynpyrue u
Aemnupyoiue
3 5 |xapakTepucTHKH 34 | 23 6 0 17 11 20 Boripocer k
9K3aMeHy
aMOpPTH3aTOPOB Pa3THYHBIX
THIIOB.
Paspgen 4. JIuneliHblie
CHCTeMbI BHOPO3aLUTHI C Bompocsi k
3 5 O/IHO¥i CTeneHbI0 CBOOOBI 1 5 2 3 0 6 8 JK3aMeHy,
NPU rapMOHUYECKOM JlaboparopHast
KHHeMaTu4ecKoM pabora
BO3/|eHCTBHH.
Pa3pesn 5. JInHeiHbIE
CHCTEMBI BUOPO3aIUTHI C Boripocs! K
O/IHOM CTeneHbI0 CBO0O/bI JK3aMeHy,
3 > NP rapMOHUYECKOM 15 > 2 3 0 10 10 JTaboparopHast
AUHAMHYEeCKOM pabora
BO3/|eCTBHUH.
Pa3zgen 6. Cucremsbi Bomnpocs! K
3 5 BUOPO3aIIMTHI 2 | 10| 6 4 0 13 12 9K3aMeHy,
ATMHHOMEPHBIX 00HEKTOB C 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 g MPOCTPAHCTBEHHBIX 8 ? 2 0 0 6 10 Boripocsl 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 Y,
. N JlabopatopHast
C/IyJyaiiHOM BO3/ieiiCTBHU.
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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OneHounblie MaTepuasl no jucuumiude TEOPUS AMOPTU3AIIAN CUCTEM

ITK-3.2 - CnocoGeH npogodumsp pacuemHylio U 3KCnepumMeHmMa/abHylo ompabomky OUHaMUKu U npoyHocmu
KOHCMpYKyutl u3oe/n1uil pakemHo-KoCMU4ecKoll mexHuKu

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

[MTouemy ruzpozemiipeps! € pocce/bHBIM pPeryJIMpoBaHueM (IIpY IOCTOSTHHOM CeUeHUH JIpOoCcelis)
MPaKTHUUeCKH He IIPUMEHSIIOTCSI B COBPEMeHHbIX CHCTeMaX aMOpPTU3aLuH (3a MCK/I0UeHeM MarHUTHO-
JKUJKOCTHBIX aMOPTH3aTOPOB)

Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

ITpwu 3amycke JBUTaTessi BHyTPEHHEro CropaHusi, B KaKOW-TO TIPOMEXXYTOK BpeMeHH TIpH pabore
CTapTepa OH HauMHaeT MHTEHCHBHO KauaThCsl HA aMOPTHU3aTopax, OAHAKO 3aTeM 3TH KoiebaHust
npornazatoT. C yeM CBsi3aHbl 3TU KoslebaHus?

Ne 3 IIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

pUBEAUTE B COOTBETCTBHE TUITbI aMOPTH3aTOPOB M B/ AiedopMaliiid, IB/ISIOIIANACS OCHOBHBIX [/ UX
paboThI.

AmopTtuzarop Bua nedopmariuit
1. IIpy>KUHHBIN

Ha OCHOBe

LUIHHIpUYeCcKUX A. PacTskeHre
BUHTOBBIX

NIPY>XKUH

2. Peccopa b. Cxarue

3. Topcuon B. Kpyuenne

4.
OnacToOMepHBIi
ApPOYHBIH
aMOpTH3aTop

I". Y3rub

. TloTepst ycTounBOCTU

Ne 4 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
VIBeJJUTe B COOTBETCTBHE TUIbl aMOPTU3aTOPOB U UX YIIPYyTHe XapaKTepUCTUKU

AmopTu3arop Bup, yripyroii XxapakTepucTUKH

1. TIpy>K"HHBIN Ha
OCHOBe OJTHOM

TapejBYaTou o
P A. JIuHeliHag
TIPY>KUHBI C
TIpeJiBapUTeTbHBIM
ToKaTheM
2. TopcuoH b. TlporpeccuBHas

3. OHOKaMepHBIN

B. lurpeccriBHas
MMHEBMOAMOPTH3aTop

4. DylacToOMepHbIT
apOYHBIN I'. Peneitnas
aMOpTH3aTop

. KBa3uHy/1eBOU >keCTKOCTU

Ne 5 [IlpounTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

3anuiuTe rocsies0BaTebHOCTb IIPOLIECCOB MPY CKaTHUM 3/1aCTOMEPHOI0 apOYHOro amopTu3aropa (¢
TOCTeIeHHO BO3pacTarolleli Harpy3Koii).

1. JIuHeltHOe c)KaTue CTEHOK
2. CMbIKaH1e TIOBepXHOCTel
3. [1oTepsi yCTOMUMBOCTH CTEHOK

Ne 6 TIlpouuTaiiTe TEKCT M yCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

19



Ne 7

Ne 8

Ne 9

Pacroyio)kyTe aMOPTH3aTOPHI B MOPsIiKe BO3pacTaHus feMIihbHupoBaHUs
1. YrpyromiacTiueckuii MeTasTMue KUl aMOpTU3aTop

2. ApouHBIii 371aCTOMEPHBI aMOPTH3aTop

3. [ITHeBMOZieMII(UPYIOLIMI aMOpPTU3aTOp

4. TuapaBiuue CKUM aMOpPTH3aTop

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUILHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

B yem cocTouT 0OCHOBHas 3a/jaua aMOPTH3aLMK TP KWHEMAaTHUeCKOM BO3/eHCTBUN?

1. B cHWKeHUM repeMelrieHnH 00beKTa OTHOCUTE/TbHO OCHOBAHUM TIPY KWHEMATHUeCKOM BO3/IeMCTBUN
[0 IOy CTUMBIX 3HauUeHM;

2. B CHW)KeHHH CTaTHYeCKOro mporuba o0beKTa OTHOCUTEILHO OCHOBAHMS /IO JOMYCTUMBIX 3HAUEHUH;
3. B CHW)KeHHUH OTHOCUTE/TBHBIX CKOPOCTeH 00beKTa OTHOCHUTETBHO OCHOBAHUS NTPU KUHEMAaTHUe CKOM
BO3/|eHICTBUU 10 IOMYCTUMbIX 3HaUEeHUH;

4. B cHIWKeHUM YCKOPeHUH 00beKTa NPy KMHEMAaTHUeCKOM BO3/IeHCTBHUM 0 OTYCTUMBIX 3HAUEHUH.,

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kak [0/KHBI COOTHOCUTBCS YaCTOTa BHEIITHEr0 BO3/IEMCTBUS M UaCTOTa COOCTBEHHBIX KoleOaHui B
JIMHEHHBIX CUCTEMAax BUOPO3allMThI C OZHOM CTereHbI0 CBOOO/IbI TIPY AUHAMUUECKOM BO3|€HCTBUN?

1. YacToTa BHEIIIHEro BO3[eHCTBHS O/DKHA OBITh BBIIIE YAaCTOTHI COOCTBEHHBIX KO/TeOaHUIA;

2. YacToTa BHEIITHero BO3/IeHCTBISA [JO/KHA ObITh HIKe UaCTOThI COOCTBEHHBIX KojiebaHui;

3. YacToTa BHEIIIHEro BO3JeHCTBIS JO/KHA OLITh BBIIIE YaCTOThI COOCTBEHHLIX KO/ebaHui 6ojiee, uem
B V2 pa3

4. YacToTa BHEIIHEro BO3eHCTBYS A0/DKHA ObITh HIDKE YaCTOThI COOCTBEHHBIX KoslebaHui Ooslee, ueM B
V2 pa3s

[TpouuTaiiTe TEKCT, BbIOEPUTE TIPABU/ILHBIN OTBET U 3aITUILIKMTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

OOBEKT, OTHOCSIIMIACS K PAKeTHON TeXHUKe HCTIBITHIBAET yapHOe KWHEMaTUUeCcKoe BO3JelHCTRIe,
TIPHUYeM XOJ| 0CHOBAHMSI TIPEBBIIIIAET TIPeIe/IbHO JA0MyCTHMOE OTHOCUTEIbHOe cMeltjeHne. Kakyto 13
YIPYTMX XapaKTepPUCTHK 1-4 I0/DKHA UMETb CUCTeMA aMOPTH3aLiH, UTOOBI 3aIIUTUTL 0OBEKT OT
BO3/IeHiCTBHS MAaKCUMAaJ/IbHOTO YPOBHS? BrnsiHyeM iemribupyroliieid Cuibl ipeHebpeun

| Rymp

[

Ne 10 TTpouwTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

[MepeuncianTe HeIOCTATKK JAHHON CXeMBI BUOPO3AIIUTEI C MCTI0/Ib30BaHHEM PE3UHOBBIX
aMOpTH3aTOPOB

4 r
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1. CBsI3aHHOCTb BepPTHKAIbHBIX U YITIOBLIX KOeOaHui
2. CBf13aHHOCTb TIOTIePeUHBIX U YITIOBLIX KOeOaHui
3. Bricokoe 3HaueHHe MapLyaibHON YaCTOThI YITIOBBIX KosleOaHHi
4. Huskast KeCTKOCTb Ha YIVIOBbIe CMellleHHUs] B IIJIOCKOCTH PUCYHKa
Ne 11 TIpouwuTaiiTe TEKCT, BHIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue pemripupyroliye XxapakTepUCTUKH MOXKET UMeTh ruzipogemridep?

1. JIuHeltHy10

2. lurpeccuBHyO
3. [porpeccuBHy0
4. Cyxoro TpeHust

Ne 12 TIpouwnTaiiTe TEKCT, BbIOEpHUTE MTPaBU/IbHBIE OTBETHI U 3allUIIINTe apryMeHTbI, 000CHOBbIBAKOIIe BHIOOP
OTBETOB
OT Kakix MapamMeTpOB 3aBUCHUT CBA3aHHOCTh JIMHEMHBIX U YITIOBbIX KOJIeOaHHI [IJIMHHOMEPHBIX
00BEKTOB?

1. Macca obrnekra

2. MOMEeHT UHepIU 00heKTa

3. KoopvHaThI MOSICOB aMOPTH3al[UH
4. KeCTKOCTH MOSICOB aMOPTU3aLIU
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