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PABOYASA ITPOTPAMMA INCIIAIIVINHBI
JUHAMMKA 3JIEMEHTOB CTAPTOBBIX KOMIIJIEKCOB
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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)

24.05.01 IlpoexkTHpoBaHue, MPOM3BOACTBO U IKCIUTyaTalis PaKeT H PaKeTHO-KOCMHYeCKHUX KOMIIIEKCOB
rog Habopa rpymmsr: 2025

[Iporpammy cocTaBum:

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

[IporpaMma paccmMoTpeHa

Ha 3aceZiaHuy Kadeapei-pa3paboTurika

pabouetii mporpammvel A4 CTAPTOBBIE I TEXHUUYECKUE KOMIIIEKCHI PAKET I KOCMHUYECKHUX
ATITIAPATOB

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

[IporpaMma paccMoTpeHa
Ha 3ace/laHUY BBIMTyCKaroLel Kadeapel

A4 CTAPTOBBIE 1 TEXHUTYECKHWE KOMIUVIEKCHI PAKET 1 KOCMHMNYECKHUX AIIIIAPATOB

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




PABOYASA ITPOI'PAMMA TN CLIUITIVINHBI
JAHAMMKA 3/IEMEHTOB CTAPTOBBIX KOMIIJIEKCOB

Pazpensl paboueii mporpamMmel

1. OEJIN OCBOEHNMA JUCHIAITJINHBI

2. MECTO INCHOUIIJIMHEBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA N COOEP)XAHUE OJVUCHUIIJIVHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVCHNITVINHBI

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

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

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



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

T1K-4 — Cniocoben MPpOBOAUTL MaTeMdTHUYE€CKOe MOJAe/IMPOBAHHE pa3pa6aTbIBaeM0r0 nsaennd U ero rnoacuctemM AJis
MPOTHO3HMPOBAHUA CIJYHKL[I/IOHI/IPOBBHI/IH, OINTUMU3alNH, OX)KUAAdEMBIX PUCKOB 1 BO3MOXXHBIX OTKa30B

@DOpMHUPOBAHUIO KOMITETEHIIUH CITYKUT JOCTYDKEHHE CIIeNYIOINX Pe3y/IbTaToB 00pa3oBaHUsL:
IIK-4

3HAHUA:

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

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

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

YMeHus:

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

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

HaBbIKU:

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

CTapTOBOTO 00OPYAOBAHHUS.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa JUHAMUKA 3J/TIEMEHTOB CTAPTOBBIX KOMIUIEKCOB sBrsieTcs JUCLUIUIMHON
yacTH, (popMupyemMoii yuacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIIEHHH 0/10Ka 1, TporpaMMbl MOJTrOTOBKH T10
HanpaByeHuto 24.05.01 IIpoekmupogaHue, npou3eo0cmeo U 3KCn/ayamayusi pakem u pakemHo-KOCMUu4ecKux
KOMN/1EeKCO8.

Copepykanue JUCLMIIIMHBI B/ISETCS JJ0rMueckum npogosvkenrem aucuuriavd: BBICIIIASLI MATEMATUKA,
OU3NKA, TEOPETUYECKAS MEXAHUWKA, COITPOTUB/IEHVUE MATEPHUAJIOB.

CopepkaHe [JUCLIMIIIMHBI siBsieTCs ocHOBOW st ocBoeHust aucturivH: AIPETATBI CTAPTOBOI'O
OBOPYOBAHUNA.

[penBapuTeIbHBIE KOMITETEHLMH, C(OPMHUPOBaHHBIE Y 00yUarOILerocs 10 Hauasia u3yueHus JUCLIATUINHBIL:

¢ OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBeHHOHAyUHble U 00LenHXeHepHbIe 3HaHWsl, MeTO/IbI MaTeMaTU4deCKOTro
aHaju3a v MOZe/IMpOBaHusl, TEOPETUUECKOT0 U 3KCIIePUMEHTAILHOTO UCC/IeZlOBaHus [J1s pellleHNs] NMH)XKeHepHBIX
3a7a4 rpogecCHOHAMBHOM [1esITeTbHOCTH

e OIIK-5 — CriocobeH pa3pabarsiBaTh (hH3MdecKre U MaTeMaTHueCKre MOZIeTH UCCTIeyeMbIX IIPOLIeCCOoB,
SIBTIEHUH 1 0OBEKTOB, OTHOCSIINXCS K MPOQeCCHOHANBHOM cdepe esTeTbHOCTH JJ1s PeLlleHNs] HH)KeHePHBIX

3a/1au



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 Pazpen 1. KonebarenbHoe ABIKeHHe H JHHAMHYECKHH OTK/IHK. [ToHsATHe Kosle6aTe/lbHOro 7 2 P 0 5 10
JBUKEHUsT Kgasucraruueckue u JAYHaMuyeCKue IrpoLeccsl 'ELHHBMHL[GCKVIFI OTKJIMK KOHCTPYKLIUU.
4 7 Pa3jen 2. OCHOBHBIE 3aKOHBI MEXaHHKH. 3aKOH COXPaHeHHs! MITy/Ibca 3aKOH COXpaHeHHs! 8 3 3 0 5 10
MOMeHTa UMITy/Ibca 3aKOH COXPaHeHUs! SHepruu.
Paspen 3. CBoOOAHBIE KO/IeOaHHS CHCTEM C O/JHOH CTeneHbI0 cBoGoApI. [ToHATHe CBOGOAHBIX
4 7 KosebaHuil MexaHHUeCKUX cucteM OTKIMK cUCTeMbl 6e3 3aTyxanust OTK/IVK CUCTeMbI DY HATHYUN 23 8 4 4 15 10
BA3KOI'O TPEHUA OTK/TMK CHCTEMBI TIpH HaJTMYHU CYyXOr'0 TPEeHUA.
Pasjen 4. BelHy)X/ileHHbIe K0/IeGaHHA CHCTeM C O/{HOii CTerneHbI0 cB0Go/bI. OTK/IMK CHCTeMbI Ha
4 7 repuoAuuecKoe BoszeiictBie OTK/IMK CUCTeMbI Ha Bo3zieiicTBUe B (hopme 0000IIeHHBIX (DYHKIIHI 38 1 4 7 27 10
OTK/IMK Ha TIPOM3BO/IbHOE BO3ZleliCTBHe Y/iapHblii crieKTp Unc/IeHHOe HHTerpUPOBaHHe ypPaBHeHHsT
Kosie0aHUii CHCTEMBbI C O/{HOM CTereHb0 CBOOO/bI.
Paspen 5. CucTeMbl C IByMA CT [ bl YD JABIVDKEHHsI CUCTeMBI C IByMs.
4 7 crenensimu cBobozpl CBoOO/HBIE He3aTyxatolue Konebanust. @opmbl Konebanuit OTK/IMK Ha £V 10 4 6 2 10
Haua/bHble Bo3My1jeHus [IpeobpasoBanue koopAnuHaT. OpTOroHaabHOCTb COOCTBEHHBIX hopM
OTK/IMK Ha TapMOHHYeCKoe Bo3/ielicTBie OTK/IMK Ha HellepHoiiueckoe BO3jeicTBye.
Bcero 3a 7 cemecTp 108 34 17 17 74 50
Pa3pen 6. CHCTeMbI C MHOTHMH CTeNleHsiMH CB0Go/BI. [IPUHIMI BbICBOGOMXAaeMocTH TTprHLu
BUPTYyaslbHbIX NepeMellleHuii [locTpoeHre ypaBHeHUI JBUXKEHNUsI CUCTEM C MHOTMMU CTerleHsIMU
4 8 cBobogpl CBoGOAHBIE Kostebanwst. 3a/aua Ha COOCTBEHHBIE 3HaYeHHs Pa3/iokeHne Ha COOCTBEHHBIE 36 12 6 6 24 20
bopmbI OTK/IHK Ha Haua/IbHOE Bo3MyllleHHe OTK/IMK Ha Tepruojnueckoe BoszeiictBue OTK/IMK Ha
HerepuoAnueckoe BoszelictBue UncneHHslii Metos Heromapka.
Pa3jen 7. AHAIMTHYECKOE HCC/IeJ0BaHHe H3rHOHBIX Ko/leGaHuii 6aiok. [MroTe3a MpsAMBbIX
4 8 HOpMasieil (TexHUuecKast Teopust Bepryniu-3iinepa) BeiBog ypaBHeHust H3riuOHbIX KonebaHuit 6anok 35 10 5 5 25 15
T'panununble ycnoBust CBoGozHBIe H3rnbHBIe KoneGanus 6anok Metoz Pypbe BeiHyK/jeHHbIE
u3rubHele Kosebanus 6aiok.
4 8 Pa3zpes 8. IIpu0/mKeHHbIE U YHC/TIEHHBIE METOABI HCC/IE{0BAHAs H3rHOHBIX Ko/leGaHui 6aoK. 37 12 6 6 25 15
Metoz, By6HoBa-I'anepkiiHa MeTo/ KOHEYHBIX 371eMEHTOB.
Bcero 3a 8 cemecTp 108 34 17 17 74 50
Bcero no aucnuniinHe 216 68 34 34 148 100
3.2. JIaGopaTopHbIi NPaKTHKYM
0Oo0BeMm,
Ne Homep u HauMeHOBaHue pasjesna
Tema na6opaTopH0ro NpPAKTHUKYMad dayAa.
n/n JAUCHHUITIVIMHBI
4yacoB
1 OripesienieHre OTK/IMKA JIMHEMHOM CUCTEMBI C O/THOM 2
Pa3,qen 3. CB060,E[HBIE Kosie0aHus CUCTEM C CTeIreHbIo CB060,[LI>I OT Ha4a/IbHOT'O BO3MYIL€HUA
) OAHOﬁ CTeleHblo CBOGOALI- Onpe,qeneHHe OTKJ/IMKA CUCTEeMBI C O,ZLHOI‘/JI CTereHbI0 2
CBO60,E[]:I TPpH HaJIMYUH CYyXOT'0 TPEeHUA
3 OHPEAEHEHI/IE OTKJ/IMKAa CUCTEeMBI C O,E[Hofl CTeIrieHbIO 2
Ha IIPOU3BOJ/IbHOE BO3MYILIEHWS UNC/I€EHHBIM MEeTOA0M
4 Pa3,qe11 4. BBIHy)KAEHHbIe Konebanus cucteM |OTK/IMK Ha nepuognuyeckoe BOB,ELEI‘/JICTBI/IE 2
C OJJHO CTereHb0 CBOOOABI. TIPOU3BOIbHON (POPMBI
5 AHann3 OTK/IMKa CUCTEeMEI C OAHOﬁ CTeIleHbIO 3
CBO60,£[LI Ha yZiapHOe BOBAEﬁCTBHe
6 OnpeeneHne 4acToT ¥ (hOpM CBOOOIHBIX KOeOaHUH 3
Paspen 5. Cucremsl € AByMS CTeNeHIMU CUCTEMBI C IByMSI CTETIEHSIMH CBOOO/IBI
7 CBOOOABL. OTK/IUK CUCTEMBI C IBYMsI CTETIeHsIMUA CBODOO/IbI Ha 3
rapMOHUYeCcKoe BO3ZiefcTBUe
Bcero 3a 7 cemecTp 17
8 OHPEAEIIEHI/IE COOCTBEHHBIX YaCTOT U (bOpM 2
KOJIeDaHUI CHCTeM C MHOTMMU CTEIeHSIMU CBOOO/[bI
9 PEIB,E[E]'[ 6. CucTeMbl C MHOTUMU CTETIEHSIMU OTKJIMK CUCTEMBI C MHOTUMU CTEIeHsIMU CBO60,£[I:I 2
CB060,E[BI. METOZAOM DPa3/IOKeHHs I10 COOCTBEHHBIM Cl)OpMaM
10 OHpe,ILEJ'IEHI/Ie OTKJ/IMKA CHUCTEeMBbI Ha IPOX3BOJIbHOE 2
BOBAEﬁCTBHe MeTOoA0M HLI—OMapKa
OnpepeneHne 4acToT ¥ (OpM CBOOOJHBIX U3TUOHBIX
11 Kone0aHui 6amoK J/ist pa3IuUHBIX yCIOBUH 2
Pa3pen 7. AHanuTryeckoe UccieoBaHUe
v 3aKperIieHusa
M3rUOHBIX KosleOaHuii 6aioK.
12 Pacuet oTK/IMKa Oaiku TIpU JIOKa/IbHOM HUMITY/IbCHOM 3
BO3/I€MCTBUU
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13 |Pa3gen 8. [IpubmkeHHbBIE U YHC/IEHHbIE Amnanu3 6anku Metoiom ByOHOBa-I"asiepkrHa 3
14 METO/{bl KCCTIE/J0BAHMS M3TMOHBIX KOIebaHHH | OnpeeneHne OTK/IMKA PaMHO# KOHCTPYKLUH 3
basnok. METO/JJOM KOHEUHBIX 3JIEMEHTOB
Bcero 3a 8 cemecTp 17
3.3. CamocrosTenbHas pabora crygenta (CPC)
Ne Homep 1 HaumeHoOBaHMe pa3je/a AMCLUATLUINHBI Copepxanue yuegroro Obrew,
n/n 3a/laHus JacoB
1 |Pa3gen 1. KonebarensHOe ABIDKEHHE U JUHAMUUECKHUH OTKIIVK. W3yuenue nmureparypsl 5
2 |Pasgen 2. OCHOBHBIE 3aKOHBI MEXaHUKU. N3yuenue suteparypel 5
3 N3yuenue siuteparypel 5
4 |Pa3gen 3. CBoOO/HBIE KO/IEOAHUS CUCTEM C OJ[HOM CTEIeHbIO Toarotoska k n1aGoparopHoi 5
CBOOO/IBI. patore 1 -
5 IMToaroToBKa K j1abopaTopHOH 5
pabore 2
6 IMoaroroBka K labopaTopHoi -
pabore 3
7 |Pa3zgen 4. BeHyK/eHHbBIe KoilebaHUs CUCTEM C OFHOH CTeTeHbO H%'MOTZBKa K naGoparopHoii 7
CBOOO/BL. panoTe —
8 IMToxroroBka K 1labopaTopHoii 7
pabore 5
9 W3yueHue uTepaTypel 6
10 N3yueHue Mreparyphbl 6
1 IMoaroroBka K 1abopaTopHOi 8
Pazgen 5. CucteMbl C IByMsI CTeTIeHSIMUA CBOOO/IBI. pabore 6
12 IMoaroToBKa K s1abopaTopHOi 8
pabote 7
Bcero 3a 7 cemecTp 74
13 W3yuenue nuTepaTypel 6
14 IMoaroroBka K 1labopaTopHoi 6
pabore 8
15 Pasgen 6. CucTeMbl C MHOTMMHU CTEIIeHSIMH CBOOO/BI. IMoaroroska K 1abopaTopHO 6
pabore 9
16 IMoaroToBKa K j1abopaTopHOH 6
pabote 10
17 W3yueHune nvreparyphbl 5
18 [Pasgen 7. AHaIMTUUYECKOE KCC/IeJ0BaHHe U3TMOHBIX KoaebaHuit ToareToexa k naGopatopHol 10
ATOK. pabore 11
19 IMoxroroBka K slabopaTopHoii 10
pabore 12
20 W3yuenue nmureparypsl 5
21 |Pa3gen 8. TIpub/IM>KeHHbIE U UMCTIEHHBIE METO/IbI KCC/IeIOBAHUS Toaroroeka k n1aGoparopHoi 10
M3rHOHBIX KoslebaHuii 6asok. paGore 13 -
2 IMoaroroBka K 1abopaTopHOi 10
pabote 14
Bcero 3a 8 cemecTp 74
4. ®OPMbI KOHTPOJISA OCBOEHUSA JUCIHIUITVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12|34/ 56|78 9|10{11/ 1213 14 15 16 17
7 JIP JIP|AP(JIP| |JIP|OP| |JIP Kourp.P, JIP | JIP, Koutp.P. |[IP| Bonp.Jdud.3au, nud. 3au.
8 Ap|JIP ap|  |JIP Konrtp.P. JIP ap Bonp. Ok3
YcnoBHBIE 0003HAUEHMST:
¢ TP — qpiarHOCTUYeCKasi paboTa;
¢ JIP — naboparopHasi paboTa;
¢ KoHrtp.P. — KOHTpO/BHAsA paboTa;
e Bonp./lud.3au — Borpock! K guddepeHIPOBaHHOMY 3aueTy;
e Bomnp. JK3 — BOIIPOCHI K 3K3aMeHY;
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e nud. 3au. — quddepeHIIMPOBAHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/I€HTOB MPOBOJUTCS B IUCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyrommx gopmax:
e [MarHoCTUuecKas pabora;
¢ naboparopHas pabora;
e KOHTpOJIbHas paboTa;
e BOMPOCHI K AU hepeHIIMPOBAHHOMY 3a4eTy;
e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecTanus NPOBOJUTCS B opmax:
e uddepeHLMPOBaHHBIN 3a4eT;
e JK3aMeH.



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. B. 3enkoB. . Uncnenssle Metozbl. Mocksa: FOpaiit, 2020, 351. pec.

3. B. B. CUHW/IBIUKOB. . JJUHaMUKa KOHCTPYKLui. [TpubnmkénHble U aHammTHueckue Metoanl. CI16.BI'TY
"BOEHMEX" nm. [I. ®. YctrHoBa, 2009, 351. pec.

4.T. A. byraenko, B. B. MananuH, B. 1. fIkoBneB. . Mexanuka. Mocksa: FOpaiit, 2020, 31. pec.

5.T. T. Anpowmn, H. H. [Imutpues, A. JI. nuxmeHes. . Konebanus mexannueckux cucrem. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHOBa, 2016, 112 5K3.

6. /1. JI. ®énopoe, FO. H. Jlazapeea, B. I. CpeguH. . ®usuka. Konebauus. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2020, 135 3K3.

7. O. J1. ®énopos, FO. H. Jlasapesa, B. I. CpeauH. . ®usuka. Mexanuka. CI16.BT'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 2016, 116 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.

QOO UTEA, WN =

—_

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 paoueii nporpaMme JHCIUIIHHBI
JVHAMMUKA 3JIEMEHTOB CTAPTOBBIX KOMIIJIEKCOB

AHHoTanus padoueil mporpaMmsl

Oucuynmiaa JUHAMMUMKA 3/IEMEHTOB CTAPTOBBIX KOMIIJIEKCOB sBrsieTcss JUCLMIIMHON
yactd, ¢GopMHpyeMoii yJacTHHKaMH o00pa3oBaTe/IbHBIX OTHOWIeHW# 0710Ka 1, TporpamMMbl TOATOTOBKH TIO
HanpaBienuio 24.05.01 IIpoekmupoeaHue, npouzeoo0Cmeo U 3KCniyamayus pakem U PAKemHO-KOCMUUECKUX
Komniekcog. [ducturiiiHa peanusyercs: Ha (akysbsrete A PakeTHo-kocmuueckod TexHuku BI'TY "BOEHMEX" um.
[.®. Ycrunosa kadenpoii A4 CTAPTOBBIE I TEXHUUECKUE KOMIIJIEKCHI PAKET I KOCMMWYECKUX
ATITTAPATOB.

JuciuniavHa HaljesieHa Ha GOpMUpPOBaHUe KoMnemeHyuli:
IMK-4 CriocobeH TPOBOAWTL MaTeMaTHUYeCKOe MOJeIMPOBaHMe pa3pabaThbiBaeMOro W3[e/us U ero IMOACUCTEM [Jist
TPOTHO3UPOBAHKS (PyHKLIMOHUPOBAHUS, OTITUMHU3ALUH, O’KU/JaeMbIX DUCKOB U BO3MOXKHBIX OTKa30B.

CogepkaHue AUCLIMIUIMHBI OXBaTbIBaeT KPyT BOIMPOCOB, CBSI3aHHBIX C aHA/M30M OTKJIMKA WH)XXEHEPHBIX KOHCTPYKLMHA
Ha HeCTalMOHapHble BO3ZeHCTBUs. PaccMaTpWBalOTCS BOTIPOCHI CBOOOAHBIX KoieOaHWM, BBIHYXKEHHBIX KojeOaHWi
TIpU BO3/eHCTBUM TepPHOJMUeCKO, YJapHOW M TMPOW3BOJILHOM HAarpy3oK /sl COCPefOoTOUeHHBIX U pacrpefie/leHHbIX
MeXaHUYeCKHUX CUCTEM.

[TporpamMMoil JUCLIMIIIMHEL IIpe/lyCMOTPEeHb! CJle/lyIolie BU/bI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/I€HTOB IPOBOJUTCS B IUCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyrommx gopMax:
e [UMarHOCTHUecKas pabora;
¢ naboparopHas paboTa;
e KOHTpOJIbHas paboTa;
e BOMPOCHI K JudhepeHIIMPOBAHHOMY 3a4eTy;
e BOMPOCHI K IK3aMEHY.

IIpome)xyTouHas arTecTanus NPOBOJUTCS B opmax:
e uddepeHLMPOBaHHBIN 3a4eT;

¢ SK3dMeH.

OO61jast TPy40eMKOCTb OCBOEHHUS AUCIMIVIMHEI cocTasssieT 6 3.e., 216 u. TIporpaMMoii JUCIMIUIMHBI TIPEYCMOTPEHSI
JIeKLIMOHHBIe 3aHATHS (34 u.), 1abopaTopHbIi pakTUKyM (34 4.), camocTosiTesibHas pabota crygenTa (148 u).
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IIpuioxenue 2

K pafoueii nporpaMme JHCIUIIHHBI
AUHAMMKA 3/IEMEHTOB CTAPTOBBIX KOMIIJIEKCOB

TEXHOJIOTYA 1 ®OPMbI OBYUYEHUSA

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

Tpyn0oeMKOCTb OCBOEHMS JAWCLUIUVIMHBI cocTapssieT 216 4., u3 HUX 68 4. ayAUTOpPHBIX 3aHATHH, U 148 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.

HaumenoBaHnue PexoMenjiyemas IHTepaTypa TpyaoemKocTh,
paboThI yac.
Paspen 1. KosebaTesibHOe ABIDKeHHe U JUHAMHYECKUI OTK/IHK.
. JI. ®énopos, 10. H. Jlazapesa, B. I. CpeauH. . ®usvika. Konebanus:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2020 (1,2)
Mayuene . JI. ®énopos, FO. H. Jla3apesa, B. I. CpeguH. . ®usrka. MexaHuka:
TepaTy DI CII6.FI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2016 (3) 5
I. T. Angonn, H. H. imutpues, A. JI. Unuxmenes. . Konebanust
MexaHnyeckux cucrem: CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2016
(1,2)
Uroro no paspeny 1 5
Pa3pen 2. OcHOBHBIE 3aKOHbI MEXaHUKH.
. JI. ®énopos, FO. H. Jla3apesa, B. I. Cpegun. . ®usrka. MexaHuka:
N3zyuenne CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogBa, 2016 (4,5,6) 5
JIATepaTyphbl I'. A. bByraesko, B. B. MananuH, B. U. fIkoBnes. . Mexanuka: Mockga: FOpatit,
2020 (2,3)
Uroro no paspeny 2 5
Pazpen 3. CBoOoaHbBIe KO/Ie0aHUs CHCTEM C OJHOM CTEreHbI0 CBO0OO/bI.
N3zyuenue 5
JINTeparypbl
Jl;laoéa;;;:;;;o; W. N. BynbdcoH. . [TluHamuKa MainuH. Konebanus: Mockea: FOpatit, 2020 (3,4) 5
6 1 . JI. ®énopos, FO. H. JTazapesa, B. I. CpeauH. . ®u3vka. Konebanus:
pabote CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2020 (1,2)
ITogroroBka kK
JlabopaTopHOM 5
pabore 2
Wroro no pasgeny 3 15
Paspen 4. BoiHYX/[eHHbIe K0/Ie0aHHsI CHCTEM C OHOH CTelleHbI0 CBOOOABI.
ITogroroBka kK
nabopaTopHOi 7
pabore 3
?;ég;::;;;;; U. U. Bynbdcon. . Junamuka mMaiuuH. Konebanus: Mockga: FOpaiiT, 2020 (5) 7
paGore 4 B. B. CUHU/IBIIUKOB. . [luHAMUKA KOHCTPYKLui. [Ipub/IKEHHbIE U
aHaymtudeckye Metogel: CI16.BI'TY "BOEHMEX" um. . ®@. YcruHoBa, 2009
[TogroroBka kK 2,3)
JabopaTopHOM 7
paborte 5
N3yuenne 6
JIUTepaTyphbl
Wroro no pasgeny 4 27
Pazgen 5. CucTeMbI C AByMs CTeNeHAMHU CBOOOABI.
N3zyuenue W. N. BynbdcoH. . [JuHamuKa MainuH. Konebanus: Mockea: FOpatit, 2020 (4,5) 6
JIATepaTyphbl B. B. CUHWIBIIUKOB. . [IuHAMHUKA KOHCTPYKLMH. [IpUO/IIDKEHHEIE U
ITozroToBKa K aHammtuueckue Metogel: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009 8
nabopaTopHOii 3)
12 30275



pabote 6

[TogroroBka k

JabopaTopHOM 8
pabote 7

Wroro 1o pasgeny 5 22

Pa3pen 6. CucTeMbl ¢ MHOTMMH CTENIEHAMH CBO0O/bI.
N3yuenne 6
JITepaTypal
[TogroroBka kK
JabopaTopHOM 6
pabore 8 N
U. N. BynbdcoH. . [JuHamuka MamuH. Konebanus: Mockea: FOpatiit, 2020

ITogroroska K (4,5,10)
nabopaTopHoi 6
pabore 9
IToaroroBka kK
sabopaTopHOM 6
paborte 10

Urtoro no pa3peny 6 24

Pa3zpgen 7. AHAIMTHYECKOE MCC/IeJOBaHHe U3rHOHBIX KO/Ie0aHuii 0a/IoK.

N3yuenue 5
JIUTepaTyphbl
[MoaroroBka K W. N. BynbdcoH. . [JuHamuKa MainuH. Konebanws: Mockea: FOpatit, 2020 (6,7)
JabopaTopHOM B. B. CUHU/IBIIUKOB. . [THHaMKKa KOHCTPYKIMH. [IpUO/IMKEHHBIE U 10
pabore 11 ananmuTuyeckue Metogsl: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009
ITogroroska kK 5)
sabopaTopHo 10
pabore 12

Wroro no pasgeny 7 25

Pazgen 8. IIpuO/mmkeHHbIE U YHCIeHHbIE METOBI HCC/Ie/[0BAaHHUA U3rHOHBIX KOJIeDaHHH 0asloK.
N3yuenue 5
JINTeparyphbl
]l;laoﬁ,q;‘ ;;::5}?01; . PacuéT cTep)KHEBOM CHCTEMbI METOZIOM KOHEUHbIX 37iemeHToB: CI16.BI'TY 10
paGore 13 "BOEHMEX" um. []. @. YctunoBa, 2019 (2,3)
A. B. 3enkoB. . UucsienHsle MeTofibi: Mocksa: FOpatiit, 2020 (7)

IToaroroBka kK
sabopaTopHOM 10
pabore 14

Wroro o pa3neny 8 25
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IIpuioxenue 3
K pafoueii nporpaMme JHCIUIIHHBI
JVHAMMUKA 3JIEMEHTOB CTAPTOBBIX KOMIIJIEKCOB

®OH/I OIIEHOYHBIX CPE/ICTB

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

e JMarHocthyeckasi pabora

e BOIPOCHI K An(depeHIUPOBAHHOMY 3a4eTy;
e KOHTpOJIbHasi paboTa;

¢ naboparopHas paboTa;

e BOMPOCHI K FK3aMeHY;

o muddepeHIMPOBaHHBIN 3aUeT;

e 5K3aMeH.

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.

Bompocs! k puddepeHIEpOBaHHOMY 3a4eTy

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

JuddepennypoBanHbIii 3auet

HomyckoM K cpade g depeHIIPOBAHHOTO 3aUeTa SIB/ISIETCS BBIIOJIHEHHe BCeX MePOTIPUSITUH,
TIpe/[yCMOTPEHHBIX IpaKOM KOHTPOJILHBIX MEPOIIPUATHI paboyei MporpaMMBb! JUCLIVTLIAHEL.
uddepeHMPOBAaHHBIN 3aUeT M0 JUCLIUIUIMHE POXOJUT B (POpPMe YCTHOTO cobeceJOBaHHUs U OTBETOB Ha BOMPOCHI K
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IuddepeHmpoBaHHOMY 3aueTy. [IpeniosaBaresib 3a/jaeT yeThIpe BOIpoCa.

[TpaBU/IbHBIN OTBET Ha JjBa BOIIPOCA SIB/ISIETCS] OCHOBAHUEM ISl [10/IyYeHUsl CTYJ,eHTOM OLIeHKH ''3auTeHo-
YAOB/IETBOPUTEBHO" 110 JUCLIUIIMHE.

[IpaBu/bHEBIN OTBET HA TPU BOIIPOCA SB/SIETCS] OCHOBAaHKEM /[I/1s1 TIOJIy4YeHUs! CTYL,EHTOM OLIeHKH ''3auTeHO0-XOpOoIlo" 110
JUCLUIIIIMHE.

[IpaBU/IbHBIN OTBET Ha UeThIpe BOMPOCa SIB/SIETCSI 0CHOBAHUEM /1J1s1 TIOyUYeHus CTy,eHTOM OL[eHKH "3auTeHO-0T/INYHO'
T0 JUCLIUTIIUHE.

[TepeueHs BorpocoB K ArddepeHL[MPOBaHHOMY 3aueTy rpejcTaBieH B Y MK AUCLUTUIAHEL.

JK3amMeH

[Honyck K 9k3aMeHy 0hOpM/ISeTcs IPY YC/I0BUY T10JIHOT'O BbITIO/THEHUSI BCeX MepPOINPUATHH, NIPelyCMOTPEeHHbIX
rpaKoM KOHTPOJIbHBIX MEePOTIPUSTHI.
OK3aMeH 10 JUCLUIUINHE TPOXOAUT B (JOpMe YCTHOTO cobeceJOBaHUS U OTBETOB Ha BOTIPOCHI K 9K3aMeHY.
[IpenopaBarens 3aaeT YeThipe BOIPOCa.
[IpaBu/IbHEBIN OTBET Ha JjBa BOMPOCA SIBJISIETCS OCHOBAaHUEM [Ijisl TIOJTyUeHHs! CTYZ|eHTOM OLIeHKH "yI0B/IeTBOPUTEbHO"
0 JUCLIUTIIVHE.
[IpaBuIbHBIN OTBET Ha TP BOIIPOCA SIB/ISIETCSI OCHOBAHKEM JI7Is TIOJTyUeHUsI CTY[IeHTOM OLIeHKU ""X0poIo” 1o
JVCLIUILIVHE.
[TpaBUMBLHBIN OTBET Ha UeTHIPe BOIIPOCA SIB/SIeTCSI OCHOBAHUEM /IJIsl TIOTyUeHUsI CTYI€HTOM OL|eHKH "OTJIMYHO" 110
JVCLIUIIHE.
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ITacnopT ¢doH/ja OI[EHOUHBIX CPEe/ICTB
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Paspen 1. KonebarenbHoe Bonpocs! K
4 7 |MBHDKE€HHe W AMHAMHYECKUH 7 2 2 0 5 10  |guddepenrpoBaHHOMY
OTKJIUK. 3aueTy
Pa3zgen 2. OcHOBHBIE 3aKOHbI Borpocsi k
4 7 MEXAHMKEL 8 3 3 0 5 10  |muddepeHLipoBaHHOMY
3auery
Pazpen 3. CBoOoaHbIe Bormpocel k
4 7 |KosieDaHHS CHCTEM C OHOM 23 8 4 4 15 10  |guddepenrmrpoBaHHOMY
CTeneHbI0 CBOOOABL. 3aueTy
Bonpocs! k
Paspen 4. BoiHy)X/AeHHbIe IuddepeHIIPOBAaHHOMY
4 7 |KoyieDaHHUsI CMCTEM C OHOM 38 11 4 7 27 10 3auerTy,
CTeTmeHbI0 CBO0O/IbI. JlabopatopHasi paboTa,
KontposnbHas pabora
Bonpocs! K
IuddepeHIMPOBaHHOMY)
4 - Paspen 5. Cucremsl ¢ AByMs 3 10 4 6 2 10 sauety,
CTeneHsAMH CBOOO/bI.
JlabopatopHas paborTa,
KonTponbHasi pabora
Bcero 3a 7 cemecTp 108 | 34 17 17 74 50
4 8 Paspen 6. Cucremer ¢ Muorumu 36 12 6 6 24 20 Bornpocsl K 5K3aMeHy
CTerneHsIMH CBOOOJBI.
Paspen 7. AHauTH4eckoe Boripocsl X 3K3ameny,
4 8 |uccimepoBaHMe W3rHOHBIX 35 | 10 5 5 25 15 JlaboparopHasi paboTa,
KoJ1e0aHui 0asIoK. KontposbHas pabora
Pa3zgen 8. IIpub/imkeHHbIE U
4 g |UMC/IeHHBIE METO/BI 37 | 12 6 6 75 15 Boripocs! K 3K3aMeny,
HCC/IeJOBAaHUSA U3THOHBIX JlabopatopHas paboTa
KoJ1e0aHuii 6asIoK.
Bcero 3a 8 cemecTp 108 | 34 17 17 74 50
Bcero no gucnun/He 216 | 68 34 34 148 100
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OnenouHble MaTepuasibl o AucnuiinHe JUHAMUWKA 3JIEMEHTOB CTAPTOBBIX
KOMIUIEKCOB

ITK-4 - Cnoco6eH npogodumb mamemamuueckoe Mo0e/aupogaHue paspabamsieaemozo u3oeaus u e20 noocucmem
0/151 NPOZHO3UPOGAHUSA (PYHKYUOHUPOBAHUS, ONMUMU3AYUU, OHCUOAEeMbIX PUCKOS U 803MOMCHBIX OMKA308

Ne 1 TIpouwTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE

Huwke nprBesieHb! OTpe/iesieHrisi, COOTBETCTBYIOIIe TIOHSTHIM 13 00/1aCTy Kojle0aH! CHCTeM U JMHAMUKH
KOHCTPYKUUiA. IIoCTaBETe B COOTBETCTBHE OIIPe/Ie/IeHHsIM U3 TIPAaBOr'o CTOIOLA ITOHSITHS U3 JIEBOTO:

1. Yucno A. KO/IMuecTBO He3aBHCHMBIX TlepeMeHHBIX, MUHUMaIbHO HeoOX0uMoe JIIst
cTerieHell CBOOO/IBI OTIMCAHYS ABYDKEHUS] CUCTEMBI
2. ®dopma B. oTHOCHTeNbHbIE 3HAUEHHUS] aMIUTUTYJL CTeTieHel cCBOOObI J1jist
Ko1e0aHui COOTBETCTBYIOIIEeH UacTOThl COOCTBEHHBIX KOIeOaHUH
3. BupryansHoe C. MNpOW3BOJILHOE Majoe repeMellieHre, yA0BIeTBOpSIoLIee
nepeMelrieHue KHHeMaTh4yeCKUM OrpaHUYeHUSIM CUCTEMBI
D. mpotuecc, KOTOPOMY COOTBETCTBYeT 3HaueHHe Ko3(uipieHTa
4. IemrprupoBaHUS
Anepuoguueckuii
OTKJTUK E=1

E. 0OeckoHeUuHO Masoe repeMellieHre, Y OBIeTBOPSIOIIee KHHeEMATHueCKAM
OrpaHUYeHusIM

F. mpotuecc, KOTOpoMy COOTBETCTBYeT 3HaueHHe Ko3dduimeHTa
ZIeMrpupoBaHUs

£>1

G. MakcuMabHbIe 3HAUEHUS dAMIUVINTYJ COOCTBEHHLIX KOJTeOaHUH
H. xomiuyecTBO 0OLEKTOB B CHCTEME

Ne 2 TIpounTaiiTe TEKCT U 3alUILNTE Pa3BePHYThIA 000CHOBAHHBINA OTBET

Kakoit MaTemariueckoil GyHKIMelH onpesienisieTcst 3aTyXaHre cOOCTBeHHBIX KosiebaHi THHeHHOH
Kosebare/IbHON CHCTeMBbI?

Ne 3 TIpouwuTaiiTe TEKCT U 3alUILUTE PA3BEPHYTHIM 000CHOBAaHHBIN OTBET
IaHa cucteMa ¢ JByMsI CTeleHs MU CBOOO/IBI, OTIpeieIsIIoIasiCsl pACUeTHON CXeMOU Ha PUCYHKe:

!

ETETET
3 3

3HaUCHHE KECTKOCTH IPYAIH ;‘ . Macca 0DOHX OIOKOB m .
OHPE,E[EJHTIS 3HAYCHHA COOCTBEHHBIX KPY¥TOBBIX TacTOT KoIcOaHHH CHCTEMBI

X,

18



Ne 4 TIpouuTaiiTe TeKCT, BbIOepUTe TIPABUILHBIM OTBET U 3alMIINTe apr'yMeHTH], 060 CHOBLIBaroIIHie BEIOOD OTBeTa

Kakoii 3akoH MOyKeT MCII0J/Ib30BaThCsl /IJIs1 COCTaB/IeHUs1 YPaBHeHU BpalllaTe/IbHOTO IBW)KeHHUsI CUCTeMbI?

3.

4.

3akoH COXpaHeHUA SHeprunu
3akoH COXpaHeHUA UMITYJ/IbCa
3akoH COXpaHeHUA MOMEHTA UMITY/IbCad

3akoH COXpaHeHUA MaCChI

Ne 5 TIpouuTaiiTe TeKCT, BEIOEpHTE MPaBU/ILHBIE OTBETHI M 3AITUILIITE apryMeHThl, 000CHOBBIBAIOIIME BEIOOP OTBETOB

[Tpu pacuete 3a/jauu, CBA3aHHOM C TUHAMUYECKAM aHA/TU30M TOCTYTIATe/IbHOTO JIBH)KEHUST CUCTEMBI C OJHOH
CTeMNeHbIo0 CBOOO/IbI, KAKOW (pM3MUeCKHi 3aKOH (3aKOHbBI) MOXKET (MOTYT) ObITh MCTIO/IB30BaH [/ BhIBO/A
IuddepeHLMaILHOTO YpaBHEHUS?

4.

5.

3akoH ['yka

3akoH KysnoHa

3aKOH COXpaHeHUss MOMeHTa UMITY/IbCa
3aKOH COXpaHeHUsI MITy/IbCa

Tpetuii 3akoH HbtoTOHA

Ne 6 TIpounTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBIE OTBETHI M 3alUIINTE apryMeHThbI, 000CHOBBIBAIOIL1ie BEIOOD OTBETOB

B kakoti opme MOXKeT ObITh 3aruca uHTerpan Jroamens?

1 t
1. [ F(tjcos[w,(t—1)]dT
me, * ¢
1 i
2. [ F(t—t)sin( @t )dr
ma, *°
1 i
3. [ F(t—t)cos( ot )dr
ma, *°
1 f
4, [ F(t)sin[o,(t—1)]dt
me, *°

Ne 7 TlIpouuTaiiTe TeKCT U YCTaHOBUTE COOTBETCTBHUE

Hipke TIpuBeZ€HbI OIpeae/IeHrs, COOTBeTCTBYHOIME ITOHATHUAM K3 obmacTy KoyiebaHui CUCTEM U AWUHaMHUKH
KOHCTPYKI_[Hﬁ. ITocTaBbTE B COOTBETCTBUE oripegesieHUAM U3 IPaBOro CTOH6L[EI TIOHATHSA U3 JIEBOTI'O:
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Ne 8

Ne 9

1. OGbmee pemeHHe CHCTEMEI C, {um}cos(mlf—d)l) +
ypaBHeHHH, ONMHCHIBaONIeH A
KoTeGaHHA CHCTEMEI C IBYMS
CTEMeHAMH CBOGOIBI

+C, {u[:} yeos(awf —¢,)

2. Kpyroeas 4dacToTa k
coOCTBEeHHBIX KOIeOaHHH B, .I—
CHCTEMEI ¢ OIHOH CTeIIeHLIO m
cB00OIBI

3. BeszpazMmepHsi ko3dHIHEHT C
3aTyXaHHA C.

2mo

4. TlepHon koneGaHHH CHCTEMEI C 21T

OIHOH CTeNleHBI0 CBOOOIBI D. —
0

m

E. —

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

HpO'—IHTafITe TE€KCT U YCTAaHOBHUTE MOC/1€40BaTe/IbHOCTD

CDOPMYIII/IPOBKH pa3peLua}0LueI71 CHUCTEMBI ypaBHEHI/Iﬁ A1 AHHaMHqECKOﬁ CHUCTeMBI C HeCKOJIBKMMHU CTeIreHAMHA
CBO60,ELLI C UCTI0/Ib30BAHHEM 3dKOHA COXPAHEHHW UMITY/IbCa (3aKOHa COXpdaHeHHUA MOMEHTa I/IMHYJ'Ibca).
3anuiiure COOTBETCTBYHIOL[YIO ITOC/1€10BaTE/IbHOCTD L[I/I(i)p C/ieBa HAIlpaBO:

1. 3aMeHUTh yrpyrve v JUCCUIIaTUBHBIE CBA3U MEXY T€/IdMKW COOTBETCTBYIOILIMMHU pe€aKLIUAMU

2. 3amucaTb COOTHOIIEHUs /1S fedopMariuii (CKopocTtel fedopMariyii) B COOTBETCTBUU C BLIOPaHHBIM
TIPaBU/IOM 3HAKOB

3. 3amnucaTth COOTHOIIEHUSI AJId YCI/I]II/Iﬁ B CBA34X B 3dBUCHMMOCTHU OT KHHeMdTHUYeCKHNX HeHn3BeCTHBIX

17151 KayKAoro 13 TBepAbIX TeJsl 3anicaTh ypaBHeHUsI 3aKOHa COXPaHeHUsI UMITy/bca (3aKOHa COXpaHeHUs
MOMEHTa UMITY/IbCa)

HquHTaﬁTe TEKCT U YCTAaHOBUTE MOC/1€40BaTe/IbHOCTD

dopmynupoBKa pasperiarolell CHCTeMbl YpaBHEHUH /17151 IMHAMUUYeCKON CUCTeMbI C HECKOIBKUMU CUCTeMaMu
C UCMO0/Ib30BaHMEM 3aKOHA COXPaHEeHUsI UMITY/IbCa (3aKOHa COXPaHeHUsI MOMEHTa UMITY/IbCa). 3aluLnTe
COOTBETCTBYIOLLYIO M0C/Ie0BaTeIbHOCTh LGP C/ieBa HarlpaBo:

1. 3aMeHUTb yrpyruve v JUCCUIIaTUBHBIE CBA3KW MEXAY T€/1dMKW COOTBETCTBYIOIIMMU pe€aKLIUAMU

2. 3ammcaTb COOTHOIIEHUS /s fedopMariuii (CKopocTtel nedopMariyii) B COOTBETCTBUU C BLIOPaHHBIM
TIPaBU/IOM 3HAKOB
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3. 3ammcaTb COOTHOLIEHHUS JIsl YCUIUH B CBA35IX B 3aBUCHMOCTH OT KUHEMaTH4eCKUX Her3BeCTHBIX

4.  3amucarb COOTHOLIEHUS 15l BUPTYa/IbHBIX PaboT BCeX CHJI, BKJIFOUasi CHITY MHEepIUN

5. IIpupaBHATH K HY/I0 CYMMY BUPTYa/IbHBIX paboT

6. B cymme BUpPTyanbHBIX paboT CrpynmpoBarh MoJ00HbIe C1araeMble Y BUPTYa/IbHBIX TIepeMelleHHi

CkoOKy TpH Ka>kKIOM BUPTYaJIbHOM TMepeMeIjeHUH TIPUPABHATE K HYITHO
Ne 10 TIpouuTaiiTe TeKCT, BeIOepUTE MPABU/ILHBIA OTBET U 3alULLIKTE apryMeHThl, 060CHOBBIBAIOIIME BBIOOp OTBETa

Kaxko¥ KriHeMaThue CKon XdpPAKTepUCTUKE MMPOITOPLIMOHA/IBHO YCU/IME OT BA3KOTO COIMMPOTHBI/IEHUA
AHHHMHHECKOﬁ CUCTEMBI?

1.  Ckopoctu
2. YckopeHMIO
3.  Ilepemerenuto

4.  YrnoBoMy OTK/JIOHEHHIO
Ne 11 ITpouuTaiiTe TeKCT, BbIOepHTe TIPABUILHBIM OTBET U 3alMIIKTe apryMeHTHI, 000 CHOBLIBaOIIVe BEIOOD OTBeTa
Kakomy riporjeccy cooTBeTCTByeT 3HaueHue Ko3(duiimeHTa gemrprpoBaHus

C>1»

1.  KonebatenbHbIH MpoLecc
2.  TI'panuia aneprofUYHOCTH
3.  Anepuoauueckuii OTKJIUK

CBobogHble He3aTyxarolye KonebaHus
Ne 12 TIpouuTaiiTe TeKCT, BEIOEpHTE MPaBU/ILHBIE OTBETHI M 3AMTUILNTE apryMeHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB

Kakumu (hopMy/iaMHu OMIMCHIBAETCST OTKIIUK JI/IsT CBOOOHBIX 3aTyXarOLUX KojiebaHUH CUCTEMBI C OJJHOU
CTEeMNeHbI0 CBOOO/bI?

Vv
1. x=x,cos(®)+—Lsinf@t)

n

1 ]
e WX, +1v, .
Zonf | ZTnR0 T 0 giggy ® 1 )+ x, cos( @, )

[R]

x=e
@,

x=Ce " cos(w;t—¢)
4. x=Ccos(®f—0)
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