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PABOYASA ITPOTPAMMA INCIIAIIVINHBI
JUHAMMKA 3JIEMEHTOB CTAPTOBBIX KOMIIJIEKCOB
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Beinmyckarwmas Kadepgpa

Kadeppa-pa3paboruuk pabdoueii
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06CJ'IY)KI/IBBHHH CTAapPTOBLIX KOMIL/IEKCOB

Cnenuaaurer

OuHas

A PakeTHO-KOCMHYECKOH TeXHUKH
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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
roz, Habopa rpymmel: 2024

[Iporpammy cocTaBum:

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

[IporpaMma paccmMoTpeHa

Ha 3aceZiaHuy Kadeapei-pa3paboTurika

pabouetii mporpammvel A4 CTAPTOBBIE I TEXHUUYECKUE KOMIIIEKCHI PAKET I KOCMHUYECKHUX
ATITIAPATOB

3aBenyroumii kKageapoii Jonbenkos B.I%, K.T.H., CHC

[IporpaMma paccMoTpeHa
Ha 3ace/laHUY BBIMTyCKaroLel Kadeapel

A4 CTAPTOBBIE 1 TEXHUTYECKHWE KOMIUVIEKCHI PAKET 1 KOCMHMNYECKHUX AIIIIAPATOB

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




PABOYASA ITPOI'PAMMA TN CLIUITIVINHBI
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. OE/IN OCBOEHUSA AN CHOUITIJINHBI

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

IICK-04 — crioco6HOCTh MPpOBOAXUTH MaTeMaTUUeCKOoe MO e/IMpOBaHKe pa3pa6aTLIBaeM0ro usaennda u ero rnmoacucTemM
AJI TIDOTHO3WPOBAHMWA d)YHKL[I/IOHI/IPOBaHI/IH, OINTUMHU3alNH, OXKHIdeMbIX PHMCKOB 1 BO3SMOXXHBIX OTKa30B

@®opMHUPOBaHUIO KOMITETEHIINH CITYKUT JOCTIDKEHHE CJIeYIOINX pe3y/IbTaToB 00pa30BaHMs:
IICK-04

3HAHUA:

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

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

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

YMeHusi:

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

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

HABbIKU:

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

CTapTOBOTO 0OOPYOBaHUS.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

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 AUCIUIUTUHBI COCTaBsieT 7 3.e., 252 .

3.1. Copep:xaHnue (AMJAKTHKA) JUCLUTLIMHBI
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4 7 Pa3zpen 1. KosreGarenbHoe ABIKeHHE M JUHAMAYECKHI OTK/IMK. [1oHsTHE KO/IebareIbHoro 8 5 5 0 3 5
nBibKeHust KBasucrarnueckre ¥ JMHaMUYeCKHe NPOLecchl [JUHaAMHYeCKHi OTK/IMK KOHCTPYKLIUH.
4 7 Paspen 2. Oc M. 3aKOH COXPaHeHHs1 UMITy/Ibca 3aKOH COXPaHeHHsT 8 5 5 0 3 5
MOMEHTa MMITy/IbCa 3aKOH COXPAHeHHsI SHePIUH.
Paspesn 3. CBoGoAHbIe KO/IeOaHHSI CHCTEM C OfJHOH CTeleHbI0 cBo0oAbI. [IoHsATIE CBOGOAHBIX
4 7 KosebaHnii MexaHHueCcKux cucteM OTKIIMK cHcTeMbl 6e3 3atyxaHust OTK/IMK CHCTeMBI TIPH HaJIMUHK 27 12 8 4 15 15
BSI3KOro TpeHust OTK/IMK CUCTEMBI [IPY Ha/IMYUK CYXOrO TPeHUs.
Pa3zpesn 4. BoIHy)K/ieHHbIe KO/IeOaHHSI CHCTEM C O/{HO¥ CTeleHbIo CBobojbl. OTKIMK CHCTeMBI Ha
4 7 neproAuyeckoe BoseiictBie OTK/IMK CHCTeMbI Ha Bo3/eiicTBUe B (hopMe 0600IeHHBIX (YHKLIHI 35 15 8 7 20 15
OTK/IMK Ha POM3BO/IbHOE BO3/leliCTBHe YapHbIii crieKTp Urc/ieHHOe HHTerpUpoBaHKe ypaBHeHHs
KOJIeOaHHi CHCTEMBI C OJJHOM CTEIeHbI0 CBOBOIBI.
Paspesn 5. CHCTeMBI C ABYMSI CT C bl YD JABVDKEHUs! CUCTeMBI C IByMst
4 7 creneHsiMu cBoG0/bI CBOGO/IHBIE He3aTyxatoLiue KoebaHus. Popmel kKosebannii OTKIMK Ha 30 14 8 6 16 10
HauasibHble Bo3MyLleHust [IpeobpasoBaHue koopauHaT. OpPTOroHa/IbHOCTL COOCTBEHHBIX GOpM
OTK/IMK Ha rapMOHHUeCKoe Bo3zeiicTBre OTK/IMK Ha HeTlepHOAMUeCKoe BO3JeHCTBHe.
Bcero 3a 7 cemecTp 108 51 34 17 57 50
Pa3pes 6. CucTeMBbl C MHOTHMH CTeNeHsIMHA CBoOobI. [IpiHIMN BeICBOOOKAaeMocTy TIpuHIun
BHPTYa/IbHBIX TepemelieHnii [TocTpoeHue ypaBHeHH it ABIKeHHsI CHCTEM C MHOTUMH CTEIeHsIMH
4 8 cBoboabl CBOOOAHBIE KojlebaHus. 3a/iaua Ha COOCTBEHHbIe 3HaueHus Pa3nioxkeHue Ha COBCTBEHHbIE 52 12 6 6 40 20
opmbl OTK/IMK Ha Haua/ibHOe BO3MyllieHrHe OTKIIMK Ha Teprojndeckoe BoszelicTere OTK/IMK Ha
Herepuouueckoe BosjielictBue YncneHHslil Metos Heromapka.
Pa3pes 7. AHA/IMTHYECKOe HCCTe0BaHHe H3rHOHBIX Koebanuii 6aIoK. [urore3a npsiMbIx
4 8 HopMaJleii (TexHU4ecKast Teopust bepHyu-Oiinepa) BeiBog ypaBHeHUst U3rHOHBIX KoslebaHui 6amok 45 10 5 5 35 10
I'pannunsle ycioBust CBo6oaHbIe M3ribHbIe Koebanust 6aiok Metog ®ypbe BoiHyKeHHbBIE
n3rubHble KonebaHus Hasok.
4 8 Paszpen 8. Ipud. M 4MC MeTO/bI HCC. M3rubHbIX Ko/le0aHui 6anok. 47 12 6 6 35 20
Merog By6HoBa-TanepkiHa MeTos KOHEUHBIX 37IEMEHTOB.
Bcero 3a 8 cemecTp 144 34 17 17 110 50
Bcero no AuciyninHe 252 85 51 34 167 100
3.2. JIaGopaTopHbIil NPaKTHKYM
Oo0neMm,
Ne Homep u HaMeHOBaHue pa3jesna
Tema naﬁopaTopﬂoro MNpaKTUKyMa aya.
n/n JAUCHHUIIVIMHBI
qacoB
1 OrnipesienieHUe OTK/IWKA JIMHEWHOW CUCTEMBI C OHOU ’
Pa3,qen 3. CB060,Z[HBIE Kojie0aHuA CHUCTeM C CTeIleHbIO CBO60,ELBI OT Ha4a/IbHOT'O BO3MYILleHUA
2 OJ{HOH CTeTeHbH0 CBOOO/BI. OripesiesieHre OTK/IMKA CUCTeMbI C OHOMN CTereHbio 2
CB060,IZ[LI TpH HaJIMYKUKN CYXOT'0 TPEeHUsA
3 OTK/IMK Ha nepruoauyeckKkoe BOBAEﬁCTBHE 2
TIPOM3BOJILHOU (hOPMBI
4 Pa3,qen 4, BBIHY)K,Z[EHHBIQ Kojie0aHuA cucTeM |AHaIU3 OTK/IMKA CUCTEMBI C O,Z[HOﬁ CTeIrleHbro 3
C OAHOﬁ CTerleHbrO CB060,E[BI. CBO6OA]>I Ha yAapHoe BOB,Z[EﬁCTBI/IE
5 OripefiesieHUe OTK/IMKA CUCTeMbI C OIHOMN CTereHblo 2
Ha IMPOK3BOJJIbHOE BO3MYILIEeHWA UMC/IEHHBIM MeTO[0M
6 Onpefenedne 4acToT ¥ (OpM CBOOOIHBIX KOeOaHHMA 3
Paspen 5. Cucremsl € AByMS CTelleHIMU CUCTEMBI C IByMSI CTETIEHSIMHM CBOOO/IBI
7 CBOGOJIBI. OTK/IHK CUCTEMBI C ABYMs CTEIIeHSAMU CBO6OAI:I Ha 3
TapMOHHYEeCKOe BO3/:[EI>’ICTBI/IE
Bcero 3a 7 cemecTp 17
8 OHPEAEHE‘HI/IE COOCTBEHHBIX YaCTOT U q)OpM 2
Ko/Ie0aHUi CUCTeM C MHOTUMHU CTeTeHsIMU CBOOOZbI
9 Pa3gen 6. CucTeMBl C MHOTUMH CTeTleHsIMH  |OTKJTHK CHCTEMBI C MHOTFIMH CTeTIeHsIMH CBOOO/[bI 2
CBOOO/IBI. METO/IOM pa3/I0KeHHs M0 COOCTBEHHBIM (hopMam
10 OHPEAEHEHI/IE OTKJ/IMKA CUCTEMbI Ha IIPONU3BOJIbHOE 2
BOBAeﬁCTBHe MeTO0M HbI-OMapKa
Pasgen 7. AHamuTHueCcKoe ucciejoBaHue OnpefeneHne 4acToT ¥ OPM CBOOOJHBIX U3THOHBIX
11  |u3rubHBIX KosiebaHMii OasoK. Kojie0aHuit 6asoK AJisi pa3IuUHBIX yCIOBUM 2
3dKpervieHusa
12 Pacuet oTK/MKa 6asiky MPH JIOKaJIbHOM UMITY/I5CHOM 3
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BO3/IeHiCTBUN

13 |Pa3gen 8. TIpubmKeHHbIE U YUC/IEHHbIE Amnam3 6anku Metogom BybHoBa-I"anmepkrHa 3
14 MeTO/Ibl MCCJIe/I0BaHHMst M3TMOHBIX Ko/lebaHui |OnpeziesieHre OTKIMKA paMHOM KOHCTPYKLIUK 3
Gasok. MeTOZ0M KOHEUHbIX 3JIeMeHTOB
Bcero 3a 8 cemecTp 17
3.3. CamocrosiTesnbHas padora crygenta (CPC)
No Copepxanue yueonoro | O0bewm,
Homep 1 HauMeHOBaHMe pa3jesa AMCLUATLINHBI
n/n 3ajaHuA 4acoB
1 |Pa3gen 1. KonebarenpHOe ABMKEHHE U JUHAMUUECKHUI OTK/IVK. N3yuenue suteparypel 3
2 |Pa3gen 2. OCHOBHbIe 3aKOHbI MeXaHHKH. M3yueHune MrepaTyphbl 3
3 W3yuenue nmureparypbl 5
4 |Pa3gen 3. CBoOO/HbBIE KO/IeOAHMSI CUCTEM C OJHOM CTEIeHbIO Toarotoska k n1aGopatopHoi 5
pabore 1
CBOOO/BI. —
IMoaroroBka K 1labopaTopHoOi
5 5
pabore 2
6 W3yueHune vreparypbl 5
IMoaroroBka K 1abopaTopHOi
7 5
. pabore 3
Paszgen 4. BeiHyXeHHbIe KosiebaHHsi CUCTEM C OJHOM CTeleHbo -
6 IMoaroToBKa K j1abopaTopHOH
8 |cBOOOARI. 5
pabote 4
IMoaroroBka K 1labopaTopHoOi
9 5
pabore 5
10 N3yuenue siuteparypel 6
IMoaroToBka K j1abopaTopHOit
11 5
Pa3zen 5. CucTeMBI C IByMsI CTEIEeHsIMUA CBOOOBI. pabote 6
IMoaroToBKa K j1abopaTopHOH
12 5
pabote 7
Bcero 3a 7 cemecTp 57
13 M3yueHune vrepaTyphbl 10
14 IMoaroroBka K 1abopaTopHOi 10
pabore 8
15 Pa3nen 6. CUCTeMBbI C MHOTIMY CTeIeHsIMH CBOOO/BI. IMoaroToBKa K J1abopaTopHoii 10
pabore 9
16 IMoaroroBka K 1labopaTopHoOi 10
pabote 10
17 N3yuenue siuteparypel 5
18 [Pa3gen 7. AHaIUTUUYECKOE MCC/Ie[JOBaHUe U3TMOHBIX KoeOaHMH H?FOTOBKa K naGoparopHoi 15
BaITOK. pabore 11
IMoaroToBKa K j1abopaTopHOi
19 15
pabote 12
20 W3yueHue muTepaTypel 5
21 |Pa3gen 8. TIpubMHKeHHbIE U UMCTIEHHBIE METO/IbI KCC/IeIOBAHUIS Ha%q;::(gm K naGoparopHoii 15
U3rUOHBIX KoslebaHuil 6ajiok. p -
IMoaroToBka K j1abopaTopHOit
22 15
pabore 14
Bcero 3a 8 cemecTp 110
4. ®OPMbI KOHTPOJISA OCBOEHUSA JUCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
112 1(314/5|/6|71(8 9 10(11/12|13 14 15 16 17
7 JIP JIP| OP|JIP| |JIP|OP JIP Kontp.P. JIP OP| Bomp.Jdud.3au, aud. 3au.
8 JIP JIP| AP |JIP| |JIP|OP JIP JIP Kourp.P. | AP Bomp. O3
YcoBHBIE 0003HAUEHUST:
¢ TP — nqpiarHOCTHYeCKasi paboTa;
o JIP — naboparopHasi paboTa;
¢ KoHTp.P. — KOHTpO/bHAst paboTa;
e Bormp.[Iudg.3au — Borpockl K g depeHIMpoOBaHHOMY 3a4eTy;
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e Bomnp. JK3 — BOIIPOCHI K 3K3aMeHY;
o nud. 3au. — quddepeHIMPOBAHHBIN 3aueT.

TeKyL[uii KOHTPO/Ib YCIIEBAEMOCTH CTY/JEHTOB [TPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B
cnenytommx gopMax:
e [MarHOCTUUecKas pabora;
o naboparopHas pabora;
e KOHTpOJbHasl paborta;
e BOMPOCHI K A hepeHIIMPOBAHHOMY 3a4eTy;
e BOIPOCHI K 9K3aMEHY.

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



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

5.1. OcHOBHas uUTepaTypa Mo AUCLUIIIMHE:

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

2. A. 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:
TMCK-04 criocobHOCTh MPOBOAUTH MaTeMaTHUeCKOe MO/Ie/TMPOBaHKe pa3pabaThiBAEMOr0 U3e/Hs U ero TIOJCUCTEM JJIst
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 COCTaBssieT 7 3.e., 252 u. [IporpaMMoii JUCIMIUIMHBI TIPEyCMOTDPEeHSI
nekuyoHHble 3aHATHs (51 u.), 1aboparopHsIi pakTUKyM (34 4.), camocTosiTesibHas pabota crygenTa (167 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

Tpyn0eMKOCTb OCBOEHMS JAWCLMIVIMHBI COCTaB/sieT 252 4., U3 HUX 85 U. ayJUTOPHBIX 3aHATHH, U 167 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)
Visyuenue I. T. Anpomms, H. H. Imutpues, A. JI. Unuxmenes. . Kose6auus
MexaHnueckux cuctem: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 3
JINTepaTypsl (1,2)
. JI. ®énopos, 0. H. Jlazapesa, B. I. CpeguH. . ®usrka. MexaHuKa:
CII6.BTTY "BOEHMEX" um. 1. @. YctuHosa, 2016 (3)
Uroro no paspeny 1 3
Paspen 2. OcHOBHBIE 3aKOHBI MeXaHUKHU.
. JI. ®énopos, FO. H. Jla3apesa, B. I. Cpegun. . ®usrka. MexaHuka:
N3zyuenne CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogBa, 2016 (4,5,6) 3
JIATepaTyphbl I'. A. bByraesko, B. B. MananuH, B. U. fIkoBnes. . Mexanuka: Mockga: FOpatit,
2020 (2,3)
Uroro no paspeny 2 3
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.
N3yuenue 5
JINTeparyphl
ITogroroBka k
gzgngsT; prou . Y. Bynbdcon. . [Junamuka MarmH. Konebanusi: Mocksa: FOpatir, 2020 (5) >
B. B. CUHU/IBIIUKOB. . [luHAMUKA KOHCTPYKLui. [Ipub/IKEHHbIE U
Ilogroroska K aHanutuueckue metonel: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009
JabopaTopHOM 2,3) 5
pat6ore 4 ’
IMogroroBka kK
nabopaTopHoi 5
pabore 5
Wroro no pasgeny 4 20
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 5
nabopaTopHOii 3)
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pabote 6

[TogroroBka k

JabopaTopHOM 5
pabote 7

Wroro 1o pasgeny 5 16

Pa3pen 6. CucTeMbl ¢ MHOTMMH CTENIEHAMH CBO0O/bI.
N3yuenue 10
JITepaTypal
[TogroroBka kK
JabopaTopHOM 10
pabore 8 N
U. N. BynbdcoH. . [JuHamuka MamuH. Konebanus: Mockea: FOpatiit, 2020

IToproroBka kK (4,5,10)
nabopaTopHoi 10
pabore 9
IToaroroBka kK
sabopaTopHOM 10
paborte 10

Urtoro no pa3peny 6 40

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

N3yuenue 5
JIUTepaTyphbl
IToaroroBka K B. B. CUHW/IBIIUKOB. . [ITMHaMKKa KOHCTPYKIMH. [IpUO/IMKEHHBIE U
JabopaTopHOM aHammtrueckue Metogel: CIT6.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2009 15
pabore 11 (5)
IToAroToBKa K U. U. Bynbcon. . IuHamuka mainuH. Konebanusi: Mockea: FOpatit, 2020 (6,7)
sabopaTopHo 15
pabore 12

Wroro no pasgeny 7 35

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 15
paGore 13 "BOEHMEX" um. []. @. YctunoBa, 2019 (2,3)
A. B. 3enkoB. . UucsienHsle MeTofibi: Mocksa: FOpatiit, 2020 (7)

IToaroroBka kK
sabopaTopHOM 15
pabore 14

Wroro o pa3neny 8 35
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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;

e 5K3aMeH;

e 1uddepeHIMPOBAHHEIN 3aUerT.

Kpurepuu onieHuBaHus

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

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

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

JK3amMeH

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

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

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

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

JuddepennmpoBaHHbIi 3aueT

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

AyauTopHbIe <
NS /M
3aHATHA B 5 < =
KOHTaKTHOM s g =R
g8 g = =
o dopme = E 2 g == E
o | B o 58 5% & O
& g HaumeHoBaHHe pa3/ie/ioB U E ’§ el & = ©o
Q E JUAAKTHYECKHX eJHHULY g o = z é E | © § E B
C o 3 EE| 28 2
(@) 3 | & £l R < E Q
/M = ) O & = s
g E v "
= Q =
= o
Paspen 1. KonebarenbHoe Bonpocs! K
4 7 |MBHDKE€HHe W AMHAMHYECKUH 8 5 5 0 3 5 IubdepeHIUPOBaHHOMY
OTKJIUK. 3aueTy
Paspen 2. OcHOBHBIE 3aKOHBI Borpock! k
4 7 MEXAHMKEL 8 5 5 0 3 5 IubdepeHIIPOBAaHHOMY
3auery
Pazpen 3. CBoOoaHbIe Bormpocel k
4 7 |KosieDaHHS CHCTEM C OHOM 27 12 8 4 15 15  |guddepenmrpoBaHHOMY
CTeneHbI0 CBOOOABL. 3aueTy
Bonpocs! k
Paspen 4. BoiHy)X/AeHHbIe IuddepeHIIPOBAaHHOMY
4 7 |KoyieDaHHUsI CMCTEM C OHOM 35 | 15 8 7 20 15 3auerTy,
CTeTmeHbI0 CBO0O/IbI. JlabopatopHasi paboTa,
KontposnbHas pabora
Bonpocs! K
IuddepeHIMPOBaHHOMY)
4 - Pazgen 5. Cucremsl Cc AByMs 30 14 8 6 16 10 sauety,
CTeneHsAMH CBOOO/bI.
JlabopatopHas paborTa,
KonTponbHasi pabora
Bcero 3a 7 cemecTp 108 | 51 34 17 57 50
4 8 Paspen 6. Cucremer ¢ Muorumu 52 12 6 6 40 20 Bornpocsl K 5K3aMeHy
CTerneHsIMH CBOOOJBI.
Paspen 7. AHauTH4eckoe Boripocsl X 3K3ameny,
4 8 |uccimepoBaHMe W3rHOHBIX 45 | 10 5 5 35 10 JlaboparopHasi paboTa,
KoJ1e0aHui 0asIoK. KontposbHas pabora
Pa3zgen 8. IIpub/imkeHHbIE U
4 g |UMC/IeHHBIE METO/BI 47 | 12 6 6 35 20 Boripocs! K 3K3aMeny,
HCC/IeJOBAaHUSA U3THOHBIX JlabopatopHas paboTa
KoJ1e0aHuii 6asIoK.
Bcero 3a 8 cemecTp 144 | 34 17 17 110 50
Bcero no gucnun/He 252 | 85 51 34 167 100
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Kpurepuu onenuBanus

IICK-04

BOT’lpOCbl OMKpbIMo2o munda:

Ne 1

Ne 2

Ne 3

Ne 4

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

XapakTepH3ylolleHca Maccol 111 H KecTKOCTRIO ko

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

OezpazMepHEIH K03 QQHIHEHT 3aTyXaHHA PaBeH Q = 0, 62

IlepHoa coOcTBeHHEBIX KoaeGaHHH CHCTEMEI ¢ OJHOH CTEIIeHBI0 CBOOOIEI

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

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

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

H

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

M

M
HMITYIIbC [=15kr-
C

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

. Uemy paBHO HaHOo0IBIICE YCKOPeHHE (B — >

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

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

CTereHbl0 CBOOOABI?

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

Ne 8

x(1)
T
X1 1
_r
/\ X2 f
4 " ﬁi‘_______:
ol ¢ f2
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Ne 9

Ne 10

Ne 1

Jana cHCcTeMa ¢ ABVMSA CTEIEHAMH CEODOIEL, OIIPEIeIaI0maicy
pacHgeTHOH cXeMOi Ha PHCVHEE:
‘X .

Onpegemite KoadPHITHERT MaTPHIIEL FKECTKOCTH k11 (nepBag cTpoka,
TepELIi CTOMORIT), TIepBad CTPOKA COOTEETCTEVET PABHOEECHID HHKHET O

H

Tpvza. JHaA9EHHE HEeCTKOCTH k=10—

M

JaHa cHcTeMa ¢ JEVMA CTENeHAMHE CE0DOIEL, XapaKTepHVIOMAAC
MATPHITEH HEeCcTKOCTH:

10 5
Kl|=
[Kl=| ¢

H MaTpHIeH Macc:

1 0
0 2

HaiiguTe kpagpaT HanmMeHEBIEH JaCTOTE COOCTECHHEIX KOIeDaHmii

[M]=

Uenmy paBHa BHPTVATBHAA pabOTA CHIIBI VIIDVI OCTH IIDVIKHHEI, €CITH
COOTBETCTBVIOmAs JedopMaliHd IpVEHHE DABHA A, a mectrocTs

paEHa k2

BOI’lpOCbl 3dKpblmoco muna:

Kakas ¢opmyia cBA3BIBaeT MepHOI KoleOaHHIH T KpVIOBOH 9acToToH (D7

T=—

2nm
=1
®
po2n
®
T= /2
n

Ne 2 Kakoii 3aKOH MOKeT MCII0/1b30BaThCsl [J11 COCTaB/IeHUs] ypaBHEHUM BpalljaTe/IbHOro ABKEHUS CUCTEMBI?
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3aKOH COXpaHeHHUsl SHepruu
3aKOH COXpaHeHUsI UMILyJIbCa
3aKoH COXpaHeHWsd MOMEHTAa UMITy/IbCa

3aKOH COXpaHeHMs1 MacChl
Ne 3 Kakoit KHHeMaTUUeCKOlN XapaKTepHUCTHKe TTPOTIOPIMOHAIBHO YCUJTHE OT BSI3KOTO COTIPOTHUB/IEHUS
JTUHAMUYECKOU CUCTeMBI?

Ckopoctu
YckopeHuro
[Tepemerenuto

YI710BOMY OTK/IOHEHUIO

Ne 4
Bespa3smepHsbIH K03 QHIIHEHT 3aTyXaHHA A1 IOCTYIATEIbHOTO ABH/KEHHA
BEIpakaeTcs depes Maccy I |, ko3¢duumeHt BA3kocTH C H KPYTOBYIO
4acTOTY cBOOOIHBIX KonebanuH (D mo gopmye:
_2m
Cm®
CJ . C
- mao
- mao
- C
CJ ~ C
- 2mo
Ne 5

KakxoMmy mpolieccy cOOTBeTCTBYeT 2HadeHHe Ko3dPHIIHeHTA

,E[EI\-IHC]JHPGBHHHHQ >12

KoneGaTenpHEIH nporecc

I'paHHINA anTepHOIHYHOCTH
AnlepHogHYecKHH OTKTHK

CBoOoaHBIe He3aTyXarolrHe Kode0aHHs

Ne 6 3aryxaHue JIMHEMHON CUCTEeMBbI OTIpefiessieTCs:

KOCHUHYCOM
CHHYCOM
SKCIIOHeHTOH

JIUHeMHOU (pyHKIVen
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Ne 7 CoxpaHeHue KaKoil MexaHW4eCKOM BeJTMUKHbBI BbIpa)KaeTcsi BTOPhIM 3aKOHOM HbroToHa?

SHepruu
UMITy/IbCa
MOMEeHTa UMITyJ/IbCa

MacCChI

No 8 PaBeHCTBO HYJIIO OTIpeZIe/TUTe s MAaTPULIB, TIPeJCTaB/IsIONIel co00i crCcTeMy JIMHEHHBIX ayrebparyecKrx
ypaBHeHHH, 03Hauaer, uTo:

coOCTBeHHBIe UHC/IA /151 JAHHON MaTpPHUIIbI PaBHbI HYJTIO
paccMmarpyBaeMasi CUCTeMa ypaBHeHUH Ilepeonpe/iesieHa
B pacCcMaTpHBaeMoi CHCTeMe TIPUCYTCTBYIOT JIMHEHHO 3aBUCHMbIe YPaBHEHHS

HEBO3MO)KHO HaliTW pellieH s, Y0B/IeTBOPSIOIIMe JaHHOW CCTeMe YpaBHeHH !
Ne 9 Uto Ha3bIBaeTCsl BUPTYaIbHbIM IepeMelleHreM?

BeckoHeuHO Majioe mepeMellieHre, YA0BIeTBOPSIOIee KUHEMAaTHUeCKAM OrPaHUUeHHUSIM CUCTEMBI
TTpou3BoIBLHOE Maoe MepeMelleHue, yI0BIETBOPSIOLee KHHEMaTHUeCKUM OrPAaHUUEHHSM CUCTEMbI
BeckoHeuHO Majioe riepeMeleHe

ITpou3sBoIbEHOE Masioe repeMelrieHie
Ne 10 ®opma KosiebaHU MeXaHUUECKOW CUCTEMBI OTpe/iesisieT

abCOMIOTHBIE 3HAYEHUsT aMIUTUTY/ CTeleHei CBOOOIbI [/ COOTBETCTBYIOIEH YaCTOThl COOCTBEHHBIX KOjIeOaHui
OTHOCHTE/IbHBIE 3HAYEHUsI aMILTHTY/ CTeleHel CBoO0/ bl 6e30THOCHTE/TLHO YaCTOThI KOTebaHui
abCOJFOTHBIE 3HAUEHHST aMITIUTY/] CTeTIeHel CBOOO/IbI 6e30THOCUTETBHO YacTOThI KoyiebaHui

OTHOCHTE/IbHBIE 3HAYEHUsI aMIUTUTY/ CTeITeHed CBOOO/bI /Il COOTBETCTBYIOIEH YaCTOThI COOCTBEHHBIX
KoJIebaHui
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