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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

Lenps mpenoiaBanusi AUCUMUIUIMHBI — U3JI05KEHUE HEKOTOPHIX METOJIOB aHATUTHUYECKOM
MEXaHUKH, IPUMEHIEMbIX JIJIsl UCCIIEI0BAaHUS JUHAMUKH JI0C-TATOUYHO CJIOKHBIX CUCTEM,
NPECTaBISIOMUX cO00M MOJIENIN peabHBIX KOHCTPYKIMH IMOABUKHOTO COCTaBa (TI1.C.)
JKEJIe3HBIX JIOpOT. B CBA3M € pa3BUTHEM U COBEPIIEHCTBOBAHUEM METO/OB HCCIIEIOBAHUS
JUHAMAYECKHX TPOLIECCOB B PEIHCOBOM IOJBH)KHOM COCTaBE, BOSHUKAET HEOOXOJMMOCTh
KOHKPETH3UPOBATh U BBIICIUTDH OT/AEIbHBIE BaXKHbBIE AJIsl paccMaTpuBaemMoro mpoduis Nel2
«INEKTPUUYECKUN TPAaHCIIOPT» BOMPOCHl MeXaHUKU. HacTosiuii Kypc J0KEH MOITOTOBUTD
CTYJIEHTa K BOCIPHUATHIO METOOB, UCIIOJIB3YEMBIX MPU OMHUCAHUU CTATUYECKOTO U
JUHAMHYECKOI0 COCTOSIHUS MOJBUKHOIO COCTaBA C UCIIOJIb30BAaHUEM COBPEMEHHOM
BBIUMCIUTENbHON TEXHUKH.

3ajaun JUCHUTIIINHBI:

-CTYZICHT JOJDKEH MPUOOPECTH HaBBIKM BbIOOpa HanboJiee MOIXOISIIEer0 MeTo/1a PeIeHUS
KOHKPETHBIX 3a71a4 110 UCCJICIOBAHUIO IBUKECHUS CIOXKHBIX CUCTEM;

-CTYZICHT JOJDKEH MPUOOPECTH HaBBIKM pa3pabOTKU KMHEMAaTHYECKUX CXEM MoJelei
AJIEKTPOIIOBUKHOTO COCTaBa(3.11.C.) ;

-YMETh OIPEAETUTh YUCIIO CTeTIeHeN CBOOOABI M CO3/IaTh MATEMAaTUYECKYIO MOJIEIb 3.11.C. TyTeM
COCTaBIICHUS cucTeM AU((EepPeHIIMATBLHBIX YPaBHEHUIA;

-YMETh COCTaBUTh U PEIINTh YPAaBHEHUS ABUKCHUS BCEX BUIOB MOJBIKHOTO COCTAaBa;
-OBJIaJICTh METOAAMH MCCIIEIOBaHHUS CBOOOIHBIX U BBIHYKICHHBIX KOJIeOa-HUI Moienen
AIEKTPOINOIBUKHOTO COCTABA;

-MMETh ONBIT aHAJTHM3a PE3yIbTATOB UCCIICIOBaHUI U BEIOOpA HA OCHOBAHUH 3TOTO aHAIIN3a
HEOOXOUMBIX MapaMETPOB PECCOPHOTO MO BEIINBAHMS.

- IpHOOpPETEHNE CTYACHTAMH HaBBIKOB CAMOCTOSITENIbHOM pabOThl ¢ HAy4-HO-TEXHUYECKOM
JUTEPATYPOU MO UCCIEAOBAHUIO JUHAMUKH 3.11.C.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

YyeOHas aucuuiuinHa "AHaTUTHYECKas MeXaHUKa" OTHOCHTCS K 010Ky 1 "J{uciurimHb
(Momynn)" ¥ BXOJUT B €r0 BAPUATUBHYIO YacCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

I[HSI HN3YUCHUA I[ElHHOfI JUCHUITIINHBI HCO6XOILI/IMBI CJICAYIOIIUC 3HAHUA, YMCHHUA U
HaBBbIKU, (bOpMI/IpyeMI)Ie OpeaAIICCTBYIOIUMHU JUCHUILIMHAMM:

2.1.1. TeopeTnueckasi MEXaHHKA.

3HaHMA: TOHATHS M 3aKOHBI CTATUKU, KHHEMAaTHKH U TUHAMHUKH TBEPJBIX TEJ; COBPEMEHHbIE
oOpa3oBaTenbHbIe M HH)OPMAIIMOHHBIE TEXHOJIOTUU

VYMeHus: ucnoiab30BaTh HA IPAKTUKEC MCXaHUYCCKHUEC MOACIIN ABUXKCHUA TCJIA (CI/ICTCMLI TGJ'I) C
MPUMCHCHUCM COOTBETCTBYIOIICTO MATEMATUYCCKOTI'O allriapara Ha OCHOBC 3aKOHOB JITMHAMUKH,
IMOJIB30BATLCA COBPEMCHHBIMU 06paSOBaTeJ'IBHBIMI/I n I/IH(bOpMaI_[I/IOHHLIMI/I TCXHOJIOIUAMUN

HaBbiku: ciocOOHOCTBIO HA OCHOBE 3HAHUM 3aKOHOB CTaTHUKHU M JJMHAMUKU TBEPABIX Tell
UCCIIE0BaTh PabOTy 3JIEMEHTOB IOIBH)KHOTO COCTABa; CIIOCOOHOCTHIO, IPHOOPETATh HOBBIE
MaTeMaTHYeCKUE U eCTECTBEHHOHAYYHbIE 3HAHUS, UCII0JIb3Yys COBPEMEHHbIE 00pa30BaTeNIbHbIE U
MH(OPMaLIMOHHBIE TEXHOJIOTUN

2.2. HauMeHoBaHHe mocJie Ay omux JTuCHUIINH

PGSYJ'IBTaTBI OCBOCHMU: NUCHUIUIMHBI UCITIOJIB3YIOTCA TPHU U3YUYCHUHU ITOCIICAYOIINX
y‘Ie6HI)IX JUCLUIIINH:

2.2.1. KoHCTpYKIIHS U pacuéT MEXaHUYECKOTO 000PYAOBaHUS SIEKTPUIECKOTO
TpaHCIOPTa



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl
1 [IKC-7 Crioco6eH mpoBOIUTE YKCIEPTH3Y U [TKC-7.1 BrnageeT TeXHOIOTHUSMH IPOSKTHPOBAHUS H
pa3pabaTbIBaTh IPOEKTHI y3II0B M YCTPOWCTB, MOJICTIMPOBAHMS Y3JI0B M YCTPOHCTB ITOABHKHOTO

TCXHOJIOTMYCCKUX MPOLECCCOB IMPONU3BOJACTBA U COCTaBa, COOTBETCTBYIOIIUX COBPEMCHHBIM
OKCITyaTalluu, TEXHUYECKOT'O OGCJ’Iy)KI/IBaHI/Iﬂ u JOCTUIKCHUAM HAYKU U TCXHUKH, B TOM YUCJIC C
PEMOHTA TATOBOI'O MOABUKHOTO COCTaBa. MPUMCHCHUEM I/IH(I)OpMaI_II/IOHHI)IX TEXHOJIOTUH U
IMaKCTOB NPUKIIAAHBIX TPOTrpaMM.




4. OBbEM JUCHUTIIIAHLI (MOIYJIST) B 3AUETHBIX EAUHULIAX 1
AKAJEMHUYECKHX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
4 3ayeTHBIX equHUIl (144 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILIMHBI HA KOHTAKTHYI0 padoTy ¢
npenoaaBarTejieM U CAMOCTOSITEIbHYIO Pa00Ty 00y4aroumuxcs

KonmgectBo yacoB
} Bcero no Cemectp
Bun yaeOHOM paboThI yaeOHOMY 7
TIaHY
KonrtakTHas padota 42 42,15
AynuropHsble 3aHATHS (BCETO): 42 42
B Tom uuce:
nexmun (JI) 16 16
npaktudeckue (I13) u cemunapckue (C) 26 26
CamocTosTenpHas padora (BCero) 66 66
Dk3aMeH (TIpU HAJTMYUH ) 36 36
OBUIAS TpynoeMKOCTh TUCUMILIUHBI, YaChI: 144 144
OBUIAS Tpya0eMKOCTh AUCHUIUIMHBL, 3a4.€/1.: 4.0 4.0
Texymuii KOHTPOJIb YCIIEBAEMOCTH (KOJTUYECTBO M BHUJI TEKYILIETO Eigl)’ Eigl)’
KOHTPOJIST) HK2’ HK2’
Bunbl npomexxyToyHoi aTTecTaluu (3K3aMeH, 3a4eT) OK OK




4.3. Coaep:xanue TUCUMILIUHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

(pa3nenam)
Bunsl yueOHOMU AEATSIEHOCTH B yacax/ Dopmsbl
B TOM YHCJIC HHTEPAKTUBHOM (hopMe TEKYILETro
No § Tema (pa3)5en) KOHTPOJIS
i g yueOHOI yCIIEBAEMOCTH U
3 JUCHUATLIAHEL E o ° MIPOMEIKY-
A ) @) o 8 TOYHOMH
= = * o M aTTeCTaluN
1 2 3 4 5 6 7 8 9 10
1 7 | Pazpmen 1 6 6 15 27 KP
BBenenue
2 7 | Pazmen 2 6 10 20 36 IIK1
Paszgen 1. OcHOBEI
aHAJINTHICCKON
MEXaHHKHU
3 7 | Pazmen 3 2 4 21 63 9K
Paznen 3. JIuneiinbie
KOJIeOaHUs CUCTEMEI C
ABYMS U KOHCYHBIM
4 7 | Tema3.1 2 4 10 16

3.1 MeTtoasl
HCCIIeJOBAHMS
JIMHEHHBIX KOJIeOaHui
CHCTEM
Kunernyeckas u
MOTEHIMaIbHAs
SHEPTHsI CUCTEMBI C
JBYMS CTETICHSIMH
CBOOOBI IPU MAJIBIX
OTKJIOHEHUSX OT
MTOJIOKEHHUS
YCTOMYHMBOTO
paBHOBecus. Cuctema
nuddepeHInatbHbIX
YpaBHEHU
CBOOOIHBIX
KoJIeOaHui 1 €€
peleHwe.
CoOcTBeHHBIE
4acTOTHI U (POPMBI
KoJIeOaHuiA

(k03¢ GureHTH
pacnpeneneHus
aMIUTUTY). 3aKOHBI
HA3MEHEHHUS
0000IEHHBIX
KOOpJHHAT.
BrinyxaeHHbIE
KoJIe0aHus 101
JIeficTBHEM OJTHOM
00001IEHHON CHUIIBL.
YcraHoBuBIIHECS
TIPOIIECCHI
KoJIeOaHUH.
Pe3onancHrie
PEKUMBI Ha IBYX
CcOOCT-BEHHBIX
4acToTaxX KoJcOaHui.
Konebanus cucreMsl
C KOHEUHEIM YHCJIOM




Cemectp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

3

P
o| [I3/T
~| KCP

©| Bcero

10

CTeIeHer cBOOOIBI.
Marpuunas popma
3aIUCU KMHETHYECKO
M TOTEHI[UATLHOI
SHEPIHUU CHCTEMEI.
Cucrtema
nuddepeHInaTbHBIX
YpaBHEHUM
CBOOOIHBIX
KoJIeOaHUH
JIUCCUTIATUBHOU
CHCTEMBI B
MaTpUYHOH (opMe.
Cnyuait
KOHCEPBaTUBHOU
CHCTEMBEL.
CoOcTBeHHBIE
Y4acTOTHI U POPMBI
KaK COOCTBEHHBIE
Ypciia 1 COOCTBEHHBIE
BEKTOpa HHEPIUOHHO-
YOpPYroi MaTpHULIbIL.
BripaxxeHue pemeHus
JUT CBOOOTHBIX
KOJIeOaHu| B BUIE
CyMEPIO3UIHH
IJIaBHBIX KoJieOaHUii ¢
COOCTBEHHBIMH
4acTOTAMH.

Tema 3.2

3.2. Ananus
JAHAMHAYECKHAX
CHUCTEM TIpH
BBIHYKICHHBIX
KOJIEOAHUSIX
BrinyxaeHHBIE
KoJyie0aHus
HEKOHCEPBATUBHBIX
CHCTEM.
VYcraHOoBUBIIHNICS
pexnm. OmnpeneneHue
YaCTOTHBIX
XapaKTePUCTUK KaK
peakuuii Ha
eIMHHUYIHOE
KOMILJIEKCHOE
rapMOHUYECKOE
BO3MYIIICHHE. AHAIN3
JTUHAMHYECKUX
CBOMCTB CUCTEMBI IO
aAMIUTHTYTHBIM H
(ha30BBIM YaCTOTHBIM
XapaKTePUCTHKAM.
OrnpenencHue
YCTaHOBHBIITHXCS

11

11




Cemectp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

3

P
o| [I3/T
~| KCP

©| Bcero

10

peakuuii CUCTEMBI C
MIOMOIIBIO YaCTOTHBIX
XapaKTepUCTHUK.

Pazgen 4
Pazgen 2. Mansie
KoJIe0aHUs CUCTEM

18

ITK2

Tema 2.1

1.1. OcHOBHBIE
CBEJICHUS U3
TEOMETPHUYCCKON
MEXaHUKH,
HCTIONB3YeMbIE B
AQHAJIUTUYECKOU
MeXaHUKe

Mpunumn danambepa
JUIS CHCTEM
MaTepHaIbHBIX TOYEK.
3aaBaeMble CHUIIBI U
peaxkuuu cBs3ei.

W neanbHble CBA3M.
[Ipumenenue
npuniuna Jlanambepa
JUTSL COCTaBIICHHUS
mddepeHnraTbHBIX
YpaBHEHUH JBIKECHUS
B (hopme
T€OMETPUUECKUX
YpaBHEHUN
paBHOBECHSL.
JnHamuueckue
peaxiuu cBs3ei.

Tema 2.2

1.2. HexoTopslie
OCHOBHBIE
IIOJIOKEHUS
aHAJTUTHYCCKON
MEXaHUKHU
O6001mEHHEBIE
KOOPJIUHATHI.
AHanmuTuueckoe
OMHMCaHNEe CBI3CH.
Kunema-tnueckue
(muddepeHnmaIbHEIC)
U TEOMETPUUIECKHE
(KOHEYHEBIE) CBSI3H.
T"omoHOMHEIE K
HErOJIOHOMHBIE
CHCTEMEL.
Bo3MosxHEbIE
CKOPOCTH U
BO3MOJKHBIE
MonTHOCTH. Yncio
CTeIeHeR CBOOOIBI.
Bo3MoxnbIe
TIepeMeneHusI.




Cemectp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

3

P
o| [I3/T
~| KCP

©| Bcero

10

AHanuTHYeCcKOe
BEIpaKCHUE
BO3MOYHOU CKOPOCTH
TOYKH HECBOOOIHOM
CHCTE-MEL.
HexoTtopsie

i depeHnnanbHbIe
TIPUHITUIIEL:

— TPUHIAI
3a1aBaEMBIX
MOIITHOCTEH;

— TPHHIAI
BO3MOKHBIX
MOIITHOCTEH;

— o01iue ypaBHEHUS
JUHAMMKH CUCTEMEI;
— npuHiun Xypaexa
(JIarpanxa) kax
HEOOXOAMMOE
ycioBue o0ecTIeyeHHS
PaBHOBECHS CHCTEMBL.
OO00OIIEHHBIE CHIIBL.
Oomiee ypaBHCHHE
JIIMHAMHUKHU B
0000IIEHHEIX CHIIAX.
VYcnoBus paBHOBeCHs
B 00001IEHHBIX
cunax. Onpejenenve
000011EHHON CHITBI
HHEPIUH C TIOMOIIHIO
oneparopa Jlarpamxa.
VYpasuenue Jlarpanxa
II pona. Onpenenenue
0000MEHHBIX CHIT IS
KOHCEPBaTHBHBIX
cuctem. [lousarue o
JIUCCHIIATHBHBIX
CHCTEMAX.
IIpumenenue
METOJIOB
AHAJTUTHYCCKOU
MEXaHHKH K
ANEKTpOMEXaHHYe-
CKHM CUCTEMaM.

Tema 2.3

1.3. YcroitunBocth
paBHOBECHS U
JIBJKCHUS CUCTEMBbI
ITousatue 06
YCTOHYMBOCTH
paBHOBECHSI 1O
JlamyHoBy.
JocrarouHoe
yCIIOBHE




Cemectp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

3

P
o| [I3/T
~| KCP

©| Bcero

10

YCTOWYUBOCTH
paBHOBeCHs
KOHCEPBAaTUBHOU
cucreMsl. Teopema
Jlarpanxa —
Hupuxie. IIpumep
OILIEHKHU
YCTOWYUBOCTH
paBHOBECHsI Ky30Ba
MOJIBU>KHOTO COCTaBa.
IMonsTre 006 ycnoBun
YCTOWYUBOCTH
CTallMOHAPHOT O
JBIDKEHUS B MaJIoM.
Teopema A.M.
JIamyHosa.

INonsarue 06 o6macTax
YCTOMUMBOCTH KaK
COBOKYITHOCTH
apaMeTPOB CUCTEMBI,
IIPH KOTOPBIX
obecrieunBaeTcs
yCIIOBHE
YCTOWYUBOCTH.

10

Tema 4.1

2..1. CBoOoHEBIE
KoJieOaHus
CBobogunie
KO0JIeOaHUs CUCTEMEI C
OJIHOM CTEIECHBIO
CBOOOIBL.
KoncepBatuBHas
cucreMa. BripaxxeHus
JUIST KHHETUYECKOHN 1
HOTEHIIUAIILHOMN
SHEPTHU TIPU MaJbIX
OTKJIOHCHHAX OT
ITIOJIOKCHUA
YCTOWYUBOTO
PaBHOBECHSL.
Huddepennnansroe
ypaBHEHHE
CBOOOIHBIX
KoJIe0aHui
KOHCEpPBaTHBHOM
cucteMbl. OOmui
HHTETpal

1 epeHInanTbHOTo
YpPaBHEHHUS
CBOOOIHBIX
KosieOanuii. Brausnue
CHII BSI3KOT'O
COTIPOTHBJICHUSI.
OrnpenencHue




Bunsl yueOHOW AEATEIEHOCTH B Yyacax/ DopMbl
B TOM YHCJIC HHTEPAKTHBHOU (hopme TEKYILETro
No % Tema (pazgen) KOHTPOJIA
i % yueOHOU - YCIIEBAEMOCTH H
O JUCIUTLIAHBI = N % npOMex(Uy-
a8 o Q a9 Q TOYHOU
= = © M aTTeCTAlUN

1 2 3 5 6 7 8 9 10

00001mEHHOMI

JHUCCUIIaTUBHOM

CHJIBI.

JuddepenunanbHble

ypaBHCHHS

3aTyXawIluX KoJie-

Oanuii u ero

peleHwe.
11 Tema 4.2

2..2. BeIHYyXI€HHBIE

KoJieOaHus

BrinyxaeHHbIE

konebanns. Ciryuait
JEUCTBUS
rapMOHHYECKOM
00001EHHON
BO3MYILAIOMICH CUIIBI.
Ob1ee perieHue
nuddepeHIuaIbLHOro
YpaBHCHHSA
BEIHYKJICHHBIX
KoyeOaHuit ¢ yaéTom
CHJI COTTPOTHBIICHHS.
YcTaHoBUBILIMHCS
pEeXUM.

Cnoco0b1
HCCIICTOBAHUSA
BBIHY K ICHHBIX
KonebaHuit u 001acTH
UX MPUMEHEHUS.
AHanuTHYECKUH
croco0 pereHus
cucTeM
muddepeHnraTbHBIX
YpaBHEHHI.
Uccnenosanue
BBIHY K ICHHBIX
KoebaHui ¢
npuMenenuem LIBM,
Kak Hauboiee
YHUBEPCAJIBHBIN
croco0. OcobeHHOCTH
3aJlaHus BO3MYIICHUH
IIPH PEIICHUU

1 depeHIanbHBIX
ypaBHEHUI Ha
AHAJIOTOBBIX U
TUPPOBBIX
BBIYHCITUTEIILHBIX
MamuHax. MuaTrerpan
cBépTKH ([roamens),
Kak croco0
OTIpe/ICIICHUS
peaKIry CHCTEMBI Ha
IIPOU3BOJILHOE




Bunsl yueOHOW AEATEIEHOCTH B Yyacax/ DopMbl
B TOM YHCJIC HHTEPAKTHBHOU (hopme TEKYILETro
No % Tema (pazgen) KOHTPOJIA
i % yueOHOU YCIIEBAEMOCTH H
O JUCTIUTUTAHBI E N ° npOMemuy-
o & O =9 3 TOYHOI
= = © M aTTeCTAlUN
1 2 3 5 6 7 8 9 10

BO3MYILCHHUE I10
peaxiusiM Ha
TUIIOBBIE €AMHUYHbIC
BO3MYIICHUS!
€IMHUYHBIA CKaY0K U
€IMHUYHBIA UMITYJIbC.
[Nepexonnas GpyHKIMsA
1 UMITYJIbCHAS
(BecoBas)
XapaKTepUCTHKA, KaK
peakuu Ha
€IMHUYHBIN CKaY0K U
€IMHUYIHBIA UMITYJIbC.
IIpumeps! ux
OTIpeNIeIeHUs IS
OZIHOMAcCCOBOM
MOJIENH IKHIMaxa, Kak
CHUCTEMBI C OJTHOM
CTETICHBIO CBOOOIBI.
OmnepatopHBIi cIOco0
PEIICHUS CHCTEMBI
nuddepeHnnaTbHBIX
ypaBHe-Hui. [loHsTHE
0 npeoOpa3oBaHMAX
Jlannmaca n
nepeaaTouHon
byHKIMY.
Ornpenenenue
U300paKeHUsS U
OpUTHHAJIA PEaKIIH.
Cs13p epeaTOYHON
GbyHKIHA 1
HMMITYJIbCHOM
XapaKTEePUCTHKH.
YacToTHBIN CIIOCO0
peIIeHHs CHCTEMBI
nuddepeHnnanbHBIX
ypaBHeHuil. [lonsaTue
0 mpeoOpa3zoBaHMIX
®ypbe 1 YaCTOTHOU
XapaKTepUCTHKE, KaK
peakuu Ha
€IMHUYHOE
FapMOHHUYECKOE
BO3MYIIEHHE.
BemecTrenHnas,
MHHMas,
ammmuryaHas (AUYX)
u dasopas (PUX)
YacTOTHBIE
XapaKTEPUCTUKH.
OrnpenencHue
A300paKEHUS 1
OpHUTHHAJIA PEaKLIUH.
IIpeumymiecTBa




Cemectp

Tema (pazgen)
y4aeOHOMH
JMCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

JIP

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

3

o| [I3/T

~| KCP

©| Bcero

10

YaCTOTHOTO METOMa
MIPH UCCTIEIOBAHUU
YCTaHOBUBIIUXCS
BBIHYKJICHHBIX
KOJICOaHUH.
Martpuunas popma
3aMKCH BBIPAKEHUIN
JUTSL 9aCTOTHBIX
XapaKTePUCTHK U
PeaKIuii CHCTEMBI
IIpU KHHEMAaTHIECKOM
1 CHJIOBOM
BO3MYIICHUSX.
Hcnonb3oBanue
peoOpa3oBaHUs
®ypbe ns
OTBICKaHUS
YCTaHOBUBIIUXCS
BEIHYKJICHHBIX
KoJIeOaHU THHEHHOM
JTUHAMHYECKON
CHCTEMBI TIpH
TapMOHHUYECKOM
BO3MYIIICHHU.
ITonsarue o cnekrpax
Dypee. CBa3b
YaCTOTHOM
XapaKTEPUCTHKH C
nepeaaTouHoOn
byHKIMEH 1
HMMITYJIbCHOM Xa-
PaKTEPUCTUKOM.
Pesonanc.
HNmnynbcHas
XapaKTepUCTHKA,
nepenaTouHas
(yHKIHS ¥ 9aCTOTHAS
Xa-paKTepPUCTHKA, KaK
JTUHAMHUYECKHE
XapaKTePUCTUKU
CHCTEMBI.

12

Bcero:

16

26

66

144




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

JlaboparopHbie pabOThI y4€OHBIM TUTAHOM HE MPETYCMOTPEHBI.

[IpakTUyeckue 3aHATHS IPEyCMOTPEHBI B 00beMe 26 axk. U.

Bcero ua-
COB/ U3 HUX
Ne Ne Tema (paznen) . 4acoB B

N HaumMenoBanue 3ausaTHi
n/m ceMecTpa | y4eOHOM AUCIIUTUTUHBI HUHTEpaK-

THUBHOU
bopme

1 2 3 4 5

7 Pasgen 3. JIuneiineie 3.1 MeToabl HCCIEN0BaHNS JTUHENHBIX KOJIEOaHI 4
KOJICOaHUS CHCTEMBI C  [CHCTEM
JIBYMS 1 KOHCUHBIM
KuneTnueckas ¥ NOTCHIMATIbHAS YHEPTUS CUCTEMBI C
JIBYMs CTETICHSIMH CBOOOIbI IPU MAJIBIX OTKJIIOHCHHUSX
OT MOJIOKECHUS YCTOHYMBOTO paBHOBecHs. Cucrema
i depeHInanbHbIX YpaBHEHUH CBOOOIHBIX
kosebanuii u e€ pemreHre. COOCTBEHHBIC YaCTOThI U
(dopmbl kKonedanuit (k03)HUITUEHTHI pacpeneIeHus
aAMIUTUTYX). 3aKOHBI H3MEHEHHS 0000MIEHHBIX
KOOpAWHAT. BEIHYKICHHBIC KOJICOaHHUS IO
IEWCTBUEM OHOM 000OIEHHON CHIIBI.
YcTaHOBHUBIIHECS MTPOIIECCH KOICOAHMUIA.
Pe3oHaHCHBIE peXHMBI HA IBYX COOCT-BEHHBIX
gactoTax Konebannii. KoebaHus ciucteMsl ¢
KOHEYHBIM YHCIIOM CTeneHeil cBoO0oibl. MaTpudHast
(hopMa 3anucu KUHETHYECKOW U MOTCHIIUATILHON
sHepruu cucteMsl. Cuctema auddepeHunansHpIX
ypaBHEHU CBOOOHBIX KOJIeOaHNH TUCCUTTATUBHOM
cucTeMbl B MaTpuuHOH (opme. Ciyyaii
KOHCEpBATHBHO cucTeMbl. COOCTBEHHBIE YaCTOTHI U
(hopMBI Kak COOCTBEHHBIE YHCIIA M COOCTBCHHEIC
BEKTOpa HHEPIMOHHO-YIIPYTOH MaTPHIIEI.
BripaxxeHne pemeHus Uit CBOOOJHBIX KOJIeOaHui B
BHJIC CYTICPIIO3UIINH TJIABHBIX KOJICOaHUH C
COOCTBEHHBIMH YaCTOTAMH.

7 Beenenue 6

7 Paszgen 1. OCHOBEI aHATUTHYECKOH MEXaHUKH 10

7 Paznen 2. Maible kojieO0aHHUS CHCTEM 6

BCETI'O: 26/0

4.5. IlpumMepHasi TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)

BrimonasieTcst kypcoBasi pabota Ha Temy «lccnenoBanre cBOOOAHBIX KOJICOAHHM YITPOIIEHHBIX
JUHAMUYECKHX MOJIENEH IEKTPONOIBUKHOTO COCTABA

Pabora npeaycMaTpuBaeT BBIOJIHEHUE CIEAYIONIUX 3TAIOB!

7.1. CocraBienue nupdepeHInaIbHBIX YpaBHEHHH, OMMCHIBAIONINX Ma-JIble KoJIeOaHus
3aJJaHHOM YNPOILEHHON KMHEMAaTUYECKO MO AJIEKTPOIOABUKHOIO COCTaBA.

7.2. IlpuBenenue cucremsl auddepeHnnanbHbIX ypaBHeHHH k popme Komn.

7.3 HUccnenoBanre cBOOOAHBIX Kojaebanuii myreM pemienns Ha [IDBM cuctemsr

Qg depeHIraIbHbIX ypaBHEHUH.

7.4. AHanu3 pe3yabTaToOB pacyera.

7.5. CocraBieHrEe HCXOTHON MAaTPHIbI U3 KOA(PPHUIIMEHTOB CUCTEMBI qU(epeHIINaTbHBIX




YpaBHEHUU U BBIYHMCIICHUE €€ WICHOB JIJISl 33JJTaHHOT0 BapUAHTA UCXOJHBIX JIAHHBIX.

7.6 Pacu€Thl COOCTBEHHBIX YaCTOT U (POPM CBOOOIHBIX KoJiebaHuH ¢ o-Mousio QR-anropurma.
7.7. UccnenoBanue CBOOOTHBIX KOJIEOAHUN ITyTEM BBIPAKECHUS PELICHUS B BUJIE CYIEPIIO3UIINN
[JIaBHBIX KOJIEOAHUMN C MX COOCTBEHHBIMH YacTOTaMH.

7.8. AHanu3 pe3ysbTaToB pacyera.

7.9. BEIBOEL.

7.10. Crincoxk nureparypsl.

Hapsiny ¢ 00bsiICHeHUSIMH TIpeTIoaBaTelis Ha KOHCYIbTAIUSIX, OCHOBHBIMU METOTUICCKUMU
ykazanusimu sBisitores: bypuak I'.I1., I[TomsikoB A.U., CaBocbkun A.H., Cepnobunues E.B. u
BacunbeB A.Il. Meroanyeckue yka3aHus U 3aJaHus ISl KypCOBOM paOOThI 10 TUCIMUITIIMHE
«/Ilunamuka cucrem». «Cocrapiienue nudepeHInaIbHbIX YPABHECHHH MAJIBIX KOJIeOaHU
VIPOIIEHHBIX MOJIETICH JIEKTPOIOIBIKHOTO COCTaBa U UCCIICIOBAHUS MX CBOOOTHBIX
konebanus», bypuak I'.I1., CaBocbkun A.H. MeTonnyeckue yka3aHus U 3aJlaHUs IS
camocTosTeNbHOU paboThl «Konebanust pesibCcoBBIX dKUTaxen», yacth II. «CBoOoaHbIE
konebanus», bypuak I'.I1., CaBocskun A.H. Meronnueckue ykazaHus U 3aaHus i
caMocCTOsATeNbHOM paboThl «KosiebaHus penbcoBbIX dKkuUnaxeiy, yacts I1. «BoiHyxkaeHHbie
koneOanus» u Bunnuk JI.B., CaBocbkun A.H., Cepnobunies E.B.«Konebanus penbCoBbIX
sKUMaxei», yacte IV. MeToauueckue ykazanus JUisi CaMOCTOSITEIbHON paboOThI.

7.2 KontposbHblie pabOThI
He npexycMoTpeHBI.

7.3 Pedepatsr

He npexycMoTpeHsl



5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tembl U 00BEM CaAMOCTOSATEIBHOM PAabOTHI CTYJACHTOB BAPBUPYIOTCS MPEIOAaBaTeIIeM B
3aBUCUMOCTH OT YPOBHSI YCBOCHUS MU JIEKIIMOHHOTO MaTepHUAJIa U BBIIAKOTCS B BUJIE
JIOMAIIIHKUX 3aJaHui JIJIs 3aKPEIUICHHUS] Ma-Teprajla, OCBOCHHOI'O Ha MTPAKTUYECKUX 3aHATHUSAX.
BerlionIHEHHBIE CTYIEHTOM JOMAIIIHKUE 3aJaHusl, PACUEThl U aHAJIN3 UX Pe-3yJIbTATOB
KOHTPOJUPYIOTCS MPENOJAABATEIEM U YUYUTHIBAKOTCA MPH HPOMEXKYTOUYHBIX KOHTPOJISIX.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOHIUXCS IO AUCHUIITTUHE (MOAYJIIO)

Bun camocrosiTenbHOM pabOTHI CTy/ACHTA.
[epeuenp y4eOHO-METOANIECKOTO
obecrnieyeHust Uil CaMOCTOSITENbHON paboThl

Bcero
4acoB

Ne Ne Tema (paznen)
n/n cemecTpa | y4eOHOH AMCIMIUINHBI

1 2 3 4 5

1 7 Pasnen 3. JIuneinsie 3.1 MeToabsl UCCeI0BaHUs JIMHEMHBIX 10
KoJIeOaHMs CUCTEMBI ¢ | KoJeOaHUH crucTeM
JIBYMSI 1 KOHEUHBIM
Kunernueckas 1 NOTeHIMAIbHAS SHEPTUS
CHCTEMBI C JIByMSI CTEIIEHSIMU CBOOOIBI TIPH
MaJIbIX OTKJIOHEHHSIX OT MOJIOKEHHS
ycroiunBoro paBHoBecus. Cucrema
muddepeHInanbHbIX YpaBHEHUI CBOOOIHBIX
kosicOanuii u e€ pemenne. CoOOCTBCHHBIC
4acTOTHI U (POPMBI KoJIeOaHi

(k03¢ huIIeHTHI pacipeneNeHus AMILUTUTY).
3aKOHBI U3MEHEHHSI 0000IIEHHBIX KOOPANHAT.
BriHy>XA€HHbBIE KONIEOaHNUS 1O ICHCTBHEM
OJTHOM 0000IEHHON CUIBL. Y CTAHOBUBIIIHECS
npouecchl konebanuii. Pe3oHaHCHbBIE peXUMBI
Ha JIByX COOCT-BEHHBIX YaCTOTaX KOJCOAHUI.
Konebanus cucteMbl ¢ KOHEUHBIM YHCIIOM
cTerneHeit cBo0oabl. MatpuuHas hopma
3aIMCHU KMHETUYECKOU U OTEHLIUAIbHOU
9Hepruu cucteMmsl. Cucrema
mudQepeHInaIbHBIX YpaBHEHUH CBOOOTHBIX
KoJIeOaHNH TUCCUITATHBHON CHCTEMBI B
MaTpudHOU opme. Cinydail KOHCEPBATUBHOM
cucreMbl. CoOOCTBEHHBIE YacTOTHI ¥ (HOPMBI
KaK COOCTBEHHBIC YHCIIa 1 COOCTBCHHBIE
BEKTOPa MHEPIIMOHHO-YIIPYTOW MaTpPHIIBI.
Beipaskenue pereHust st CBOOOHBIX
KoJieOaHMi B BUJIE CYIIEPIIO3ULIUH TJIaBHBIX
KoJIeOaHu# ¢ COOCTBEHHBIMU YaCTOTAMH.

2 7 Paznen 3. JIuneitneie 3.2. AHanmu3 AMHAMUYECKUX CHCTEM MIPH 11
KOJIeOaHHUSI CHCTEMEI C BBIHYKJICHHBIX KOJeOaHUIX
JBYMSI U KOHCYHBIM
BrinyxneHHBIC KOTeOaHHS
HEKOHCEPBATUBHBIX CUCTEM. Y CTAHOBUBILIHUICS
pexxuM. OnpeneneHne YacTOTHBIX
XapaKTePUCTHK KaK PeaKIni Ha eAHHUIHOE
KOMIUIEKCHOE TApMOHHYECKOE BO3MYIIIEHHE.
AHanu3 TMHAMHYECKUX CBOMCTB CUCTEMEI 110
AMIUTUTYAHBIM U (ha30BBIM YaCTOTHBIM
xapaktepuctukam. OnpeaeneHue
YCTaHOBMBIIUXCS PEAKI[UH CUCTEMBI C
MTOMOIIBIO YACTOTHBIX XapaKTEPUCTHK.

3 7 Bgenenne 15

4 7 Pasznen 1. OCHOBEI aHATUTHYECKON MEXaHUKH 20

5 7 Pasznen 2. Maible koaeOaHust CHCTEM 10

BCETO: 66




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOYJIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne I'ox u mecto u3ganus IIPU U3yUYCHUU
Haumenosanue ABTOD (B1) A 8 PH 13y
n/n Mecto goctyna pa3zenoB, Homepa
CTpaHUI]
1 | Kpatkuii Kypc TeopeTHIECKON C.M. Tapr Beicm. mik., 1995 Bce paszenst

MCXaHHUKH

HTB (yu.1); HTB
(yu.3); HTB (yu4.6);
HTB ($6.); HTB
(u3.1); HTB (u3.2)

2 | MexaHn4ecKas 4acTh TATOBOIO
IOJABHXXHOI'O COCTaBa

N.B. buprokos; A.H.

Casocekun; I'.I1. Bypuak;
ITon pen. .B. buprokosa

Tpancnopr, 1992
HTB (yu4.3); HTB
(y4.6); HTB (¢6.)

Bce pazgenst

7.2. JlonosiHUTEIbHAS JIUTEpPaTypa

HanmenoBanue

Astop (b1)

I'on 1 MecTo M3naHus
MecTto gocryna

HUcnone3yercs
IIPY U3y4CHUU
paszesoB, HoMepa
CTpaHuUI]

3 | Kypc Teopernueckoii MeXaHUKH

JI.T. Jlowngackuia, A .
Jlypbe

T'oc. u31-BO TEXHUKO-
TEOPETUUECKOU JIUT.,
1955

HTB ($6.)

Bce paznenst

4 | TeopeTnueckas MEXaHHUKa

A.I1. Mapkees

Hayxka. I'71. pen. dus.-
Mar. Jut., 1990
HTB ($6.)

Bce paznenst

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH "UHTEPHET", HEOBXOJAUMBIE JJIS1 OCBOEHUSA JTUCIUITJIMHBI

(MOY.JIS)

Jliis mpoBeieHus MPaKTHYECKUX 3aHATHH U BBIIIOJHEHUS KypCOBOI paboThl HEOOXOIMMO UMETh
KoMIuiekc nporpamm Juist IIDBM unu nakets! «Mathcad» u «Matlaby», obecnieunBaroniye
BO3MOXHOCTH BBITIOJTHEHUS CIIEAYIOIINX BHIYUCICHUH:

9. HIEPEYUEHb MHO®OPMAILIMOHHBIX TEXHOJIOTHil, TPOTPAMMHOI'O
OBECHEYEHUS 1 THOOPMAIIMOHHBIX CITPABOYHBIX CUCTEM,
M CHOJIb3YEMBIX TPY OCYIIECTBJEHUH OBPA30BATEJBLHOI'O MTPOLIECCA
MO JUCHUILIMHE (MOLYJIIO)

Jiist ipoBeieHus MPaKTHYECKUX 3aHSATHIA U BBITOJHEHUS KYpCOBOH pabOTHl HEOOXOIMMO UMETh
KomIuiekc nporpamm st [I9BM nnu naketst «Mathcad» u «Matlaby, obecnieunBatoriye
BO3MOXHOCTH BBITIOJTHEHUSI CIIAYIOIINX BHIYACICHUH:

10. OMUCAHUE MATEPUAJBHO TEXHUYECKOM BA3bI, HEOBXOAUMOM 151
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

(MOJY.JTIO)

Jlnist mpoBeieH sl MPaKTUYECKUX 3aHATHI U BBIIIOJIHEHUSI KypCOBOM pabOThI HEOOXOIUMO UMETh
koMmIuiekc nporpamm Juist II9BM unu nakets! «Mathcad» u «Matlaby, obecnieunBaronive

BO3MOXHOCTH BBITIOJTHEHUS CIIEAYIOIINX BHIYUCICHUH:
1. Onpenenenne coOOCTBEHHBIX 3HAYEHHUI U COOCTBEHHBIX BEKTOPOB MaT-pHUIl C KOMIIEKCHBIMU
KodduimenTamu ¢ momoiipio QR- anroputma.
2. Pacuér cBOOOIHBIX M BBIHYXJICHHBIX JCTCPMUHUPOBAHHBIX U CITyYallHBIX KOJICOaHUN 1



MoKa3areyiel TMHAMAYECKUX Ka4eCTB JIMHEWHBIX U HEJTMHEUHBIX YIIPOILLIEHHBIX MOJIEIEH
3JICKTPOTIOIBHIKHOT'O COCTaBa BO BPe-MEHHOM 001acTH.

3. Pacuér aMmumTyiHBIX U ()a30BBIX YACTOTHBIX XapPAKTEPUCTHUK, & TAKKE HCCICIOBAHUE B
YaCTOTHOW 00JIaCTH BBIHYKJICHHBIX CIIYYalHBIX KOJICOAHHUI U OIpeiesieHHe TToKa3aTeeH
JAHAMUYECKUX KaY€CTB PA3JIMYHBIX JIMHEUHBIX MOJEIIEH 3JIEKTPOIIOIBHKHOTO COCTABA.

11. METOAUYECKHE YKA3AHUSA JISA OBYYAIOIIUXCA 110 OCBOEHUIO
JUCIHUIIVIMHBI (MO Y JIS)

[Tpu n3ydeHUH JUCLHUILUINHBI «AHAIMTUYECKAasi MEXaHUKA» CTYACHTaM Pe-KOMEHyeTCs
cucTeMaTnyeckas paboTa HaJl MaTepUaioM, IPOUICHHBIM Ha JICKIUAX, IPU OATOTOBKE K
NPAaKTUYECKUM 3aHATHSM, K BBIIIOJIHEHHUIO pa3/ieioB KypCcOBOH pabOThl U CaMOCTOATEIBHOM
paboTsl. IIpy nosiBIEHUH HESACHBIX BOIPOCOB IIPH MOATOTOBKE K PAKTUYECKUM 3aHATUAM U
BBINOJIHEHUIO CAMOCTOSITEIbHON paboThl HEOOXOJUMO U3YUUTh COOTBETCTBYIOLIUE pa3eiibl
OCHOBHOM U JIOTIOJIHUTEIbHOU tuTepatypsbl. [Ipu nzyuenuu pasznenos 1,2 u 3 1eKIUOHHOTO
Kypca OCHOBHOM JIMTEpaTypoi ABjIsieTcsl y4eOHUK 2 U3 CIMCKa OCHOBHOM JINTEPaTyphl U
METOJMYECKHE yKa3zaHus 3,4 U3 TOro K€ CIHCKA, a TaKkKe ydeOHuKHU 1-5 U3 cnucka
JOTIOJTHUTEIIbHON JIUTEPATYPBHI.

11. Meroanueckue peKOMeHIalK JUIsl IpenojaBaTesien

Jucuumirza «AHaTUuTHYeCKast MEXaHHUKa» BBULY 00JIbIIOr0 00beMa 3TON AUCLUIIIMHBI U €T0
Pa3HOPOAHOCTH SIBJISIETCS, KaK CBUJIETEIbCTBYET OIIBIT, JOCTATOYHO CIOYKHOM JUIsl yCBOCHHUS
cryneHTamu. [1o3Tomy pacueTsl, ABIAIOIUECS 3aKIIOYUTEIBHBIM 3TallOM IIPAKTUYECKUX
3aHATHUH, KypCOBOH M CAMOCTOATENBHOM padoT, BRITOTHAIOTCS cTyeHToM Ha [IDBM coBmecTHO
¢ npenonasareneM. K pesyipratam pacdeToB IpenojaBaTeilb JODKEH JaBaTh CTYACHTY
MOSICHEHUSI TAKUM 00pa3oM, YTOOBI STUM MPOJIOJKUTH MPOLIECC OCBOCHHUS CTYIEHTOM pa3zesioB
JUCLUIUINHBL, OTHOCSAIIMXCS K IPAKTUYECKUM 3aHITHSIM, KypCOBOM M CaMOCTOSTEIbHON
pabotam.

[Tpu uTeHUM NEKUNH, 171 TOBBIIEHNS YPOBHS BOCIIPUATHUS CTYACHTAMHU U3J1araeéMoro
MaTepuraia HeoOX0IMMO B Havase KaXKJoW JeKIUU KOHCIIEKTUBHO MTOBTOPSATH MaTepuall,
W3JI0KEHHBIN B MIPENBIAYIIEH JIEKIUH.

OcHoBoOl opranu3ay y4eOHOM e TeNbHOCTH CTY/I€HTa 10 OCBOCHUIO TUCIUIUINHBI
«AHaNUTHYECKass MEXaHUKa» JI0JKHA SBISATHCS €ro cucTeMaTnde-ckas paboTa HaJl U3y4eHHBIM
JIEKIMOHHBIM MaTepUaJIOM MpU MOATOTOBKE K MPAKTUUYECKUM 3aHATHIM U IIPU BBIIIOJHEHUU
KypcOBOIl paboTBHI.



