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Pabowas mnporpamMMa IUCHMIUIMHBI (MOZIyNsl) pa3paboTaHa B COOTBETCTBHM C CaMOCTOSITEIBHO
ycraHoBieHHbIM MI'Y  o6pasoBarensHbiM crangaprom (OC MIY) st peann3yeMblXx OCHOBHBIX
npodeccHoOHaTBHBIX 00Pa30BaTEIBFHBIX IPOTPAMM BBICHIET0 00pa30BaHMsI MO HAMPaBICHUIO TOATOTOBKU
«®Pu3uka» B penakuuu npukaza MI'Y ot 30 nexadbps 2016 r.

I'onx (roner) mpuema Ha oOydenne 2016, 2017, 2018, 20109.

Kkypc — 2, 3
cemecmpol — 4, 5
3a4emuvlx eOunuy — 1
axademuyeckux yacos — 140, ¢ m.u.
aexyuil — 70 wacoe

npakmuydeckux sanusmut — 70 uacos

Dopma npomescymoyHol ammecmayuu.

3auem 6 4 cemecmpe, 9K3AMEH 6 5 cemecmpe



1. MecTo aucuuniaunsl (moayJis) B ctpykrype OITIOII BO.

Kypc "Teopernueckass mexaHuka', untaeMblii B 4 U 5 cemecTpax Iocie pasjena "MexaHuka'
obmiero Kypca (QU3WKH, TMPEICTABISIET COOON OCHOBY Il BCEro JallbHEHIIEro oOy4eHHs CTYACHTa-
¢u3uka. B HeM BBOJAATCS OCHOBHBIE METOJBI TEOPETHUYECKOTO OIMHMCAHUSA, pacyeTa, KaueCTBEHHOTO M
KOJIMYECTBEHHOTO aHAJM3a JAWHAMUYECKHX CHUCTeM, OOmme [uisi JIOObIX (U3UYECKUX CHUCTEM.
MaremaTHueCKO OCHOBOW Kypca SIBISIOTCS pas3feibl Kypca MaTeMaTHWKH, BKJIIOYas, B YACTHOCTH,
MaTeMaTUYEeCKUH aHaIu3, aHAIUTHYECKYI0 TEOMETPHIO, JHHEWHYI0 anredpy, Teopuio (QyHKIHii
KOMIUIEKCHOW  TepeMeHHOH, uddepeHInaIbHble  YpaBHEHHs, WHTETpalbHBIE YpaBHEHHUS H
BapHALMOHHOE NCYNCIICHUE, METOIbl MATEMAaTHUECKON (DU3UKH.

2. BxoaHble TpeGOBaHMS IS OCBOEHUS IUCHUIJIMHBI (MOIYJIs1), MPeIBAPUTEIbHbBIE YCI0BHUS
(ecsiu ecTh).

VcmenHoe ocBoeHHE JUCITUITIINH «MexaHuka» 1 JUCHUIIINH I10 BEICIIIEHI MaTeMaTHKe.

3. Pe3yabTarhl 00y4YyeHHs MO JHCHUIUIAHE (MOIYJI0), COOTHECEHHbIE ¢ TpedyeMbIMHU
KOMIIETEHIIMSIMUA BBINIYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOJYIIIO):
3HaTh:

- KuneMaruka MatepuaibHON TOUKH

- Iunamuka Touku. Metoa Herotona

- UaTerpupyemMele 3a1aui TMHAMUKHA

- OgHOMEpHOE ABMKEHUE TOUKH

- JIBmkeHue B IIECHTPAILHOM T10JIE

- JInHaMHKa CHCTEMBI TOYCK

- JInHaMHKa CHCTEM CO CBS3SIMH

- YpaBHenus Jlarpamxa BTOpOTO pojia

- JIunelinple KoJIcOAHMS CHUCTEM

- Kanonnyeckue ypaBHEHHS

- UaTerpupoBanne KAaHOHUYECKUX YpaBHEHUM

- JIBWKEeHHME TBEPIOTO Tena

- Heunrerpupyemsie 3a1auu TUHAMUKU.

YMmers:
- [IpuMeHsTh H3ydeHHbIE METO/IbI IIPU PEIICHUH 33]1a4.

Bnaners:
- DeMeHTaMu TEOPHUU BO3MYLIEHUH.

HmMmets onbIT:
- pelleHus 3a/1a4 KJIACCUYECKON MEXaHUKHU C UCTIONIb30BaHUEM ypaBHeHUM Jlarpanxa 2-ro poja.

4. ®opMat 00y4eHHUs — KOHTAKTHBIH.

5. O0beM qMCHMIJIMHBI (MOAYJs) COCTaBIsieT 7 3.€., B ToM uucie 140 akaJeMHUYeCKHX 4acos,
OTBEJICHHBIX Ha KOHTAKTHYIO pabOTy OOydJalolIuxcs C TIpernojaBaTesieM (ayquTOpHas Harpyska), 112
aKaJeMHYECKHUX YaCOB HA CAMOCTOSITEIIbHYIO paboTy 00ydaromuxcs.



6. Conepxanue JMCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TeMaM (pa3jenam) c
yYKa3aHHeM OTBeJIeHHOI0 HA HUX KOJIMYeCTBA aKaJleMUYeCKHX YacOB M BH/AbI Y4eOHBIX 3aHATHH

6.1. Crpykrypa AUCHUILTHHBI (MOAyJs) mo TemaM (pa3aejaM) ¢ YyKa3aHHeEM
OTBEJE€HHOI0 HAa HUX KOJMYeCTBA aKaJeMHU4YeCKHUX YaCOB ¥ BU/IbI YUeOHBIX 3aHATHI

HaumenoBanue HomuHaJIbHBIE TPYI03aTPATHI 00Y4AI0IIErocst
pasnenoB u TeM | KoHrakTHas paGora CamocrosiTeJbHast " =
AUCHMILINHBI (paGora BO pabora o0yualomierocsi, S 5
(Mmoayas), B3aUMO/IeHCTBUH C aKkajeMHu4ecKue s =
npemnojaaBarTejiemM) qackl = =7
dopma Bujabl KOHTAaKTHOM b4 : § E
MPOMEKYTOYHOM padoThI, q:: gz 8
aTTecTalliy 10 | aKaJleMHYeCKHe YAChI = a 3 Z;)
AMCHUILINHE o o = q:, % =
(MoayJ10) . é = & = = ™=
SET| E&% e £
SEE| EEE z 5
o 5 o =
= 3
4-i1 cemecTp
KunemaTtuka Koncyns | Pemenne 7 17 -
MaTepuaibHOI Tanmu, 5 | 3amad, 5
TOYKH
Juuamuka Touku. | Koncyns | Pemenue 7 17 -
Meton Herotona Tanmu, 5 | 3amad, 5
HNuTterpupyembie Koncynp | Pemenue 7 17 -
3aJlaud IWHAMUKH | Tamuu, 5 | 3a7ad, 5
OnHomepHOe Koncynp | Pemenue 7 17 KontponbHas
JIBUOKEHHME TOUKH | Taluu, 5 | 3ajad, 5 pabota
JIB>KeHHE B Koncynp | Pemenue 7 17 -
LEHTPAIIBHOM Tanmu, 5 | 3amaq, 5
oJie
Jlunamuka Koncynp | Pemenue 7 17 -
CHUCTEMBI TOUYEK Tauuu, 5 | 3agady, 5
5-if cemecTp
Junamuka cucrem | Koncyns | Pemenue 7 17 -
CO CBSI3SIMHU Tauuu, 5 | 3agady, 5
VYpaBHeHUst Koncyns | Pemenue 7 17 KontponbHas
Jlarpanxa Tauuu, 5 | 3agady, 5 paborta
BTOPOTO poja
JIuneiinble Koncyns | Pemenue 7 17 -
KoJIeOaHMS CHCTEM | TalluW, 5 | 3amad, 5
Kanonnueckue Koncyns | Pemenue 7 17 -
YpaBHEHU Tauuu, 5 | 3agady, 5
Wurerpuposanne | Koncyns | Pemenue 7 17 -
KaHOHHUYECKHUX Tanuu, 5 | 3agady, 5
yYpaBHEHUH
JIBrxeHue Koncyns | Pemenue 7 17 -
TBEPIOTO TeJa Tanuu, 5 | 3agady, 5
OnemenTsl Teopun | Koncynes | Pemenue 7 17 KontponbHas
BO3MYIIEHUH TauMu, 5 | 3amaq, 5 pabota




Hewnnrerpupyemsl
€ 3a71a4u
JUHAMUKU

Kouncynb
Tamuu, 5

Pemenue
3a7a4, 5

17 -

Hpyrue Buasl
CaMOCTOSTEIIBHOM

paboTsI (Tipu
HaJIU4HH):
Harpumep,
KypcoBast paboTa,
TBOpYECKAsI
pabota (3cce)

70

70

98

238

[Ipomexyrounas
aTTecTanus
(3auem(vt) u (unu)
9K3aMeH(bl))

14

14

Hroro

252

6.2. Conep:xanue pa3esioB (TeM) THCHUTINHBI.

Ne i/t

‘ HaumenoBanue paznienoB (Tem) JUCIMITINHBI ‘ ConepxaHnue pa3ziesioB (TeM) AUCHUIIINH

Jlexmmn

1.

KunemMaTtuka MaTepuaJbHON TOYKH.

MexaHnueckoe JBWKEHUE MAaTepUATBHOU
toukn. CucTemMa oOTcUeTa W CHCTEMEI
koopauHat. CKOPOCTh M YCKOPEHUE TOUYKH B
JIEKapTOBOM W HWJIMHAPUYECKOW CHCTEMax
KOOP/IMHAT.

CekropHas
MIOCTOSTHHOM
hopMyIIBI
YCKOPEHHIA.

JBmxenune ¢
CKOPOCTBIO U
CKOpoCTe

CKOPOCTb.
CEKTOpHOU
bune s

Cdepuueckas
CkopocTb
KOOpJMHATAX.

CHUCTEMa
TOYKH B

KOOpJMHAT.
chepuyeckux

2. JIunamuka touku. Merox Herorona.

BzaumopeiicTBre Tel U criocOObl OIMUCAHUS.
JleiicTBue Ten Ha MaTepUAIBbHYIO TOUKY.
Cuna. CBolicTBa CHJI.

NuepumanpHas cucTteMa OTcuYeTa. 3aKOHBI
Hprorona. Macca MarepualbHONM TOYKH.
JIMHAMHYECKHUE CUCTEMBL.

3. HNuTerpupyemsle 3a1a4uu ANHAMHKH.

[lpsmass u oOpaTHas 3ajaya MEXaHUKHU
TOYKH. Hurerpuposanue YPaBHEHUI
JBUKECHHUS U1 IMHEHHBIX CUCTEM.

IlepBple U BTOpBIE MHTETpPAIBI YpaBHEHUU
NBWKEHUS B MexaHuke Hprotona. Yciosue
HE3aBUCUMOCTH IEPBBIX UHTETPAJIOB.

HHuTerpaist YpaBHEHUI JIBVKCHUS
MaTepHabHOW TOYKM B BEKTOPHOU Qopme.
OCHOBHBIE TEOpPEMBI AMHAMUKH (MMIYJbC,




KUHETUYECKMII ~ MOMEHT, MeXaHU4ecKas
DHEPrus).

OI[HOMepHOC ABHKCHHUE TOYKH.

OnHoMepHOE  JIBIKEHHE  MaTepUaJIbHOM
Touku. MHTerpupyemsie 3anauyu. J[BuxeHue
B CJIy4ae COXPAHEHUS SHEPrUMu.

KauecTBeHHOE HccCI€10BaHUE OJIHOMEPHOTO
JBUKEHUSI B CHUCTEME C KBaJpaTUYHbBIM
NEepBbIM MHTErpajgoM (sHepruu). Twumbl
nerkenus. O0acTs BO3MOKHOTO ABIDKEHUS
U Ki1accupuKamysi OCOOBIX TOYEK (TOYeK
OCTaHOBKM). 3aKOH [IBIDKEHUS  BOJIU3H
0COOBIX TOYEK.

PaBHOBECHE TOUKM B CHCTEME C MHTETPATIOM
sHepruu. Bunpel paBHOBecus. [[BukeHue B
OKPECTHOCTH MOJIOKECHHS] PABHOBECHSI.

JIBuKeHMe B IEHTPAJIBbHOM I0JIE.

JIBm>keHHe TOYKM B TMOJie I[EHTPaJIbHOM
cunbl.  IlepBble WHTErpanbl  JIBUKEHUS.
Pemenue 3agaun B kBagpaTypax.

3agaua Kemmepa. Tpaekropuss W 3aKOH
JOBHUXXCHUSA B HBIOTOHOBCKOM I10J1€
TATOTEHUSI.

VYnpyroe paccesHUe 4acTUIl B IEHTPAITEHOM
none. JuddepennmanpbHoe ©  MOJTHOE
CCUCHHE pacCesTHUs.

®dopmymna Peszepdopna.

JluHaMHKa cHCTeMbI TOYEK.

Cucrema maTepuanbHbIX TOUEeK. BHemHue u
BHyYTpeHHHEe cuibl. Mmnynasc —cucremsl
MaTepuaibHbIX To4ek. Llentp macc. Teopema
0 JIBIYKEHUH LIEHTpa Macc.

Kunernueckuii MOMEHT CUCTEMBI
B3aMMO/JICHCTBYIOIINX TOYEK.

Kunernueckass u INOTCHIIMAJIbHAA OSHCPIUg
CUCTCMbI MaTCpUAJIbHBIX TOYCK. TeopeMa 00
W3MEHEHHMHU MOJIHOM OHCPIruu CUCTEMEI.

Teopembl Kenura.

3amaua 1ByX Ten (00mias IOCTaHOBKA).
[TpuBenennass macca. IlepBele u BTOpBIE
WHTETPANbI IBHKEHUS.

3az[aqa ABYX TCJI B TCOPHU PACCCAHUS.

IlI/IHaMI/IKa CHCTEM CO CBA3AMM.

B3anmozencTeue TOYKM M TBEPAOrO TeEIa.
AKTHBHBIE CHUJIBI W pEakUuu CBA3EH.
YpaBHeHust  cBsA3ed.  [OJIOHOMHBIE U
HETOJIOHOMHBIE CBSA3U. J[eWCTBUTENbHBIE M
BUpPTyaJbHble mnepemenieHus. HueanbHble
CBSI3H.

WurerpupoBanue ypaBHeHud HploTOHa B
CUCTEMAX CO CBSI3SIMMU.




TeOpeMBI JAMHAMHWKU U IICPBLIC MHTCTPAJIbl B
cucreMax C MHACAJIbHBIMHU TOJIOHOMHBIMU
CBA3sSIMU.

YpaBuenus Jlarpanika BToporo pozaa.

VYpaBHenuss HpooTOHAa B HE3aBUCUMBIX
KoopauHatax. [lpuHOMI — BUPTyaIbHBIX
nepemenieHuit. [punuun Janam6epa.

Oynkuusa Jlarpanxka 9 HaTypaJbHBIX
CUCTEM C WJACaIbHBIMU T'OJIOHOMHBIMHU
CBA3SIMU U  YpaBHEHUs JIBJKEHUA B
000011IeHHBIX KOOPAUHATAX.

Crpykrypa dyakuun Jlarpanxka. YpaBHeHUs
Jlarpanka B HE3aBUCHUMBIX KOOpPJIMWHATAX
NpU HAJIUYUH 00O0OIEHHO-TIOTEHITHATBHBIX
cun. @Oynkumsa Jlarpanxka — 3apsoKEeHHOU
YACTHUIIHI B JIEKTPOMArHUTHOM TIOJIE.

3aKkOHBI ~ W3MEHEHUS W COXpaHCHHS
0000mIIeHHBIX HUMIYAbCOB. [lukmnueckue
KOOPJIUHATHI. O0001mesHas SHEPTHUS.
3aKkOHBI ~ W3MEHEHUS W COXpaHCHHS
00001IEeHHOTO WMMyIbca U 000OIIEHHOM
SHEPTUU NPU HATHMYUH TUCCUTIATUBHBIX CHIL.

BriBog YpaBHEHHI Jlarpanxa u3
BAapUAllMOHHOTO TMpHUHIMIA [ aMuIbTOHA-
OcTtporpaackoro. HeomHo3HAaYHOCTE

¢byakiun  Jlarpamka.  KoBapmaHTHOCTB
ypaBHEHUH Jlarpanxa OTHOCHUTEIILHO
TOYEYHBIX MpeoOpa3zoBaHUil.

CuMMeTpuu ¥ 3aKOHBI COXpaHEHHsS B
Mexanuke Jlarpanxa. Teopembl Herep.

JInHelHbIe KOJIEOAHHUS CHCTEM.

Jluneitnple Kone0aHUSI CHUCTEMBI C  S-
CTENEHsAMHU CBOOOJBL. YCTOWYMBOCTH IIO
JIanynoBy. ®yukuus Jlanmynosa. Teopema
JIsmyHoBa 00 YCTOMYHMBOCTH JABHKEHHMSL.

CoOCTBEHHBIC  OJTHOMEPHBIC  KOJIeOaHHUS.
3aryxaromue OJTHOMEPHBIE JINHEHWHEIE
KoJieOaHus. YCIIOBHBIA IMEPUOT U CBOMCTBO

MU30XPOHHOCTH. Arniepuoandeckoe
3aTyXaHHUE.

Breinyxaennele  KoneOaHUST — OJHOMEPHOMN
JIMHENHON CHUCTEMBEI. [Tepuonnueckas
BBIHYXKJAOLIAs cuia. Peszonanc B

OJHOMEPHOM CUCTEME.

CoOcTBeHHBIE KOJIEOAHUSI CHCTEMBI C  S-
cTeneHssMu  cBoOoAbl. OOmiee pemieHue.
Hopmanbhsie KOOPJUHATEL. Cnyyaii
KpPaTHBIX KOPHEH.

10.

Kanonuyeckue ypaBHeHHs.

KaHoHnveckune ypaBHEHUS M KaHOHUYECKHE
[IEpEMEHHBIE. DyHKIUA I'amunbTOHA.




[IpeoOpazoBanue Jlexanapa.

Kanonnyeckue npeoOpa3oBaHusl.
[TpousBonsmme (GYHKIUHM KaHOHHMYECKHX
npeoOpaszoBanuil. [Ipumepbl KaHOHMUYECKUX
npeoOpa3oBaHUIA. Heobxomumbie u
JOCTAaTOYHBIC YCJIOBUA KaHOHHNYHOCTHU
npeoOpazoBaHUIA.

CkoOxku Ilyaccona u ux cpoiictBa. CkoOKu
HyaCCOHa — HWHBApUAaHTbl KaHOHUWYCCKHX
npeoOpa3oBaHuil. YpaBHEHUS IBUKEHUS U
ckoOku [lyaccona.

11.

HNurerpupoBanue
YPaBHEHHUI.

KAaHOHHYICCKHUX

Kanonnyeckne mpeoOpa3oBaHusi Kak METOJ
HHTECIpHUPOBAHUSA KAHOHHYCCKUX ypaBHeHHfI.
Teopema Sxo6u.

VpaBuenne [amunbTonHa-fko6u. Merton
paszneneHuss  NEepeMEHHbIX.  KOHCTaHTBI
pazlieeHuss W WHTErpajibl  JIBMO)KCHMS.
ITonnslii MHTETpaN ypaBHeHUs ['aMuiapTOHA-
Axobu 11 cUCTeMbl € pa3fesiolUMUCS
[IEPEMEHHBIMHU.

Meton Jenone VIS pazaeneHus
nepeMeHHbIX. I[lepemenHble  “nelicTBuUe-
yroJr”. YKOPOUE€HHOE JIEUCTBHE.

BBenenne mnepeMeHHBIX “NEWCTBUE-Yros
JUIsI MHOTOMEpHBIX cucteMm. IlepemeHHbIE
“nerucTBUE-yroJl” U KOHCTAHTBI Pa3/ielICHUs
MePEMEHHBIX JIsI MHOTOMEPHBIX CHUCTEM.

A,I[I/Ia6aTI/I‘l€CKI/Ie HHBApUAHTHI.
A,I[I/Ia6aTI/I‘l€CKaH HHBApUAHTHOCTD
IEPEMEHHBIX ,Z[GﬁCTBI/IfI.

Teopema JInyBuis.

12.

JIBu:xeHHMe TBEPAOIO TeJia.

Kunemartuka TBepgoro Tena. Yrisl Jiepa.
Bektop yrmoBoit ckopoctu. Beipaxenue
YIJI0BOM CKOPOCTH 4epe3 Yriibl Dilnepa u ux
MIPOU3BOIHBIE.

Kunernueckass »Heprusi M KUHETUYECKUU
MOMEHT TBEPAOrO Teya. TEeH30p MHEPLUUU U
€r0 CBOMCTBA.

Kunemarndeckue u JUHAMUYECKHE
YpaBHEHHUS Oinepa. JBrxenue
CUMMETPUYHOIO TBEPAOrO Telaa € OJHOU
HENOABMXHOU TOYKOM.

Meton Jlar paH)Xa B OWHAMHUKE TBEPAOTO
TCIa. CHMMGTpH‘-IHLIﬁ BOIYOK C OJHOM
HEIIOABM)KHOM TOYKOH B OHOPOAHOM IIOJIC
TAXKCCTH.

KauecTtBennoe HCCICAOBAHUEC B JHUHAMHUKC




TBEPJIOTO TeJa.
13. .
DJieMeHThI TEOPUU BO3MYIIIEHUIA. JIBukeHne B OBICTPO  OCHUJUIMPYIOLIEM

nojie. Meros ycpeaHeHHil.
Meton Kprutoa-borosto0oBa.
Kanonunueckast Teopusi BO3MYILICHHMN.

14.

Heunterpupyembie 3a1a4u JTHHAMHKH. DNEeMEHTBl TEOPUU JHUHAMUYCCKUX CHCTEM.

CrpykTypa ¢azoBoro MIPOCTPAHCTBA.
Knaccudukanus ocobeHHOCTEN.
VYeroitunBocth.  OCHOBBI  Kaue€CTBEHHOTO
WCCJICIOBAHUS JIBHKCHUSI.
HccnenoBanne  HEYCTOMYUBBIX  CHUCTEM.
JnHamuyeckui xaoc.

CeMuHapbl

1. Temsr 1-3 Kunemaruka maTepuanbHON TOUKHU

2. Temsr 4-5 Jwnnamuka Touku. Metoa HeroToHa

3. Temsr 6-7 WHTerpupyemsle 3aa4i TMHAMHUKA

4. Tema 8 KonTponbnas pabora no remam 1-7

5. Tema 9 OIHOMEPHOE IBUKEHHUE TOUYKH

6. Temsr 10-12 JIBI>XeHHE B IIEHTPAJIHLHOM TIOJIE

7. Tema 13 KontpospHast pabota mo temam 9-12

8. Temsr 14-15 JlnHaMuKa CUCTEMBbI TOUYEK

9. Tema 16 KontpospHast pabota o temam 1-15

10. Temsr 17-18 JlnHaMuKa CUCTEM CO CBS3SIMHU

11. Tembr 19-21 VYpaBHenust Jlarpanka BTOporo poja

12. Tema 22 KoHntpospHast paboTa o Temam 17-21

13. Tewmsr 23-25 JluneitHble Koe0aHMs CHUCTEM

14. Temsr 26-27 KaHoHnueckue ypaBHEeHUs

15. Tema 28 KonTtponbHnas padota no temam 23-27

16. Temsr 29-31 WHTerprupoBanrne KaHOHMYECKUX YPAaBHEHUM




17. Temnr 32-33 JIBu>xeHME TBEPIOTO Telia

18. Tema 34 KonTpomnsHas padbora o Temam 17-33

7. ®oua oueHouyHbix cpeactB (P®OC) s oueHUBAHUAA Pe3YJbTATOB OO0YYEHHUSI MO
AMCUUILIMHE (MOAYJIIO).

7.1. TunoBble KOHTPOJIbHBbIE 3aJaHHSl WJIM HHbIe MAaTepHaJbl Il IPOBeJIeHUs!

TEKYLIEero KOHTPOJIsl yCIIeBAEMOCTH.

Cucrema KOHTpOJII 3HAHUM BKJIIOYAET TEKYU[YIO aTTECTAllMI0 — TPH KOHTPOJbHBIE paboThl — U
MIPOMEKYTOUYHYIO aTTECTALMI0 — 3a4€T B KOHIIE YETBEPTOrO CEMECTpa M HK3aMEH IMOCIe MPOXOKICHUS
Kypca. KoHTposbHble paboThl cOCTOST U3 4-X 33/1a4 10 TeMaM, U3y4YeHHBIM Ha NMPAKTUYECKUX 3aHATHUSX.
Pe3ynbTaThl KOHTPOJBHBIX PabOT CIyaT OCHOBOW JJIsSi MPOCTABJICHUS 3adyeTa. 3adyeT TakKe BKIIYaeT
peleHre 3aJad M OTBEThl Ha BOMPOCHI INpemnojaBaTelis. JDK3aMeH MPOBOJUTCA B YCTHOM ¢opme u
OLICHUBAETCA IO YEThIpeXOAIIbHON CHCTEME: «HEYIOBJIETBOPUTEIBHO», «YIOBIETBOPUTEIHLHO,
«XOPOLLOY», KOTIHYHOY.

[Ipumepbl BapuaHTOB KOHTPOJIBHBIX PaboT:
Bapuanr 1a LOTNY 0781070 P
1. MarepuanbHas TOUKa IBUKETCS 10 3JUIMIICY TaK, YTO €€ CEKTOPHAsi CKOPOCTh G OCTAETCs MOCTOSHHOM
OTHOCHUTEJILHO LIEHTpa 3TOro 3juiniica. HaliTu 3aBUCUMOCTh YCKOPEHHUS TOUKH OT PACCTOSIHUS JI0 LIEHTpA,
UCIIOJIBb3YS I€KapTOBBI KOOPAUHATHI.

2. ,HBI/I}KCHI/IC TOYKH B IIJIOCKOCTH 3a4a€TCs B HOJ'IS[pHOﬁ CUCTEME KOOpAHAT IIPOCKIUAMU BEKTOPA

=1/r? " v, =1l/ar

CKOPOCTH Ha OPTHI TOJIAPHOH CHCTEMBI U , a = const. HaliTu TpaekTOpHIO TOUKH.

3. OHpe,Z[CJ'H/ITB HpI/I6J'II/I)KeHHO 3aKOH JABMXXCHUA 4YaCTUIIBI B ITI0JIC U (X)

BOJIM3M TOUKU OCTAaHOBKM X = & /U(a): E/, ecu U'(a) < 0. E\
a

E

X

Bapuant 10 DAMHIHA.c.eveeineeinnnnnnn
1. MaTepuanbpHas TOUKa ABMKETCS IO MLIUICY TAK, YTO €€ CEKTOPHAs CKOPOCTh G OCTAETCS MOCTOSIHHOMN
OTHOCHTEINIbHO (poKyca 3Toro amaunca. HaiiTi 3aBHCHMOCTh YCKOPEHHS TOUKH OT PACCTOSHUS /10 (PoKyca.

. v .
2. Teno GpolIeHO MOJA YIJIOM O K TOPU30HTY C HAYaJbHOU CKOpPOCThIO ~° . HaliTH TpaeKTOpuIO TOUKH U
OTIPE/ICIATh TOUKY MaICHHs, ECIIH CHIIa CONPOTHBIICHHS BO3AyXa IPONOPIHOHATBHA CKOpocTH F = —kr

X)
3. OnpeneauTs NPUOIMIKEHHO 32KOH IBHKECHHUS YACTHIBI B 10JIe U( BOJIM3H

x=a Ula)=E U'(a)=0,U"(a)<0 E

- /\

TOYKH OCTAHOBKH




Bapuanr 2a DAMHIHA . c.eveeineeinnennnn
1. 3ap51>KeHHa;1 JaCTula e,m ABUKCTCA B OJHOPOAHOM IMOCTOSAHHOM MAarHuTHOM IIOJIC

HaIIpsDKEHHOCTBIO H . YKa3arh nepBble MHTErpasbl IBUKEHHUS,
HCIO0JIb3YS I€KapTOBbI KOOpAUHAThl. HaillTh 3aK0H JBUKEHMS YaCTHLIbI, |

WCTIONb3ys 3TH MHTErpanbl. B Havansueii moment 7(0)=0, 7(0) =1, .
2. HaiiTy 3aKOH JIBHKCHHMS 4acTHIIBI Maccoit M ¢ sueprueii Eq = 0 B mone \J/
U(x)=-U,/ch*ax, U,>0.

3. HaiiTu TpaeKTOpPHIO YACTHIHI ¢ Maccoii M, sueprueii ) <0 B uentpansnom mone U (r) =—b/r*, b>0.Mpn

KAKO#l BeJIHYnHe KMHEeTHUYecKoro MoMenta L # () yacTHua MOKeT nonacTh B UEHTP 1oJis?

Bapuant 20 LOENY T 17 0 S,
1. 3ap$DKeHHa$I JacTulua e,m ABUKCETCA B HCOJHOPOAHOM IIOCTOSIHHOM MAarHuTHOM IIOJIC. Vka3arn

MEePBbIE UHTErPAJIBI JBHKECHUS, UCTIOJbB3YS WIMHAPUYECKAE KOOPIUHATHI, €CIIH
H (r,(o,z) = (0, 0, Hyr,/ r). HaiiTu 3aK0oH NBUKEHUS YaCTHULIbI, UCIIOJb3Yys 3TH UHTErpabl. B
HauanpHbii Moment 7(0)=0, 7(0)=7,.

2. HaiiTn 3aKOH JBMIKEHHS YaCTUIIBI MAacchl M, IBMKYIIENCS TI0 OKPYXKHOCTH paguyca R B

BEPTUKAITBHOM MJIOCKOCTH B TIOJIE TSKECTH (MAaTEMAaTHISCKUN MASTHUK), €CJIA €€ KHHETHIeCKast
SHEPIUs B HIKHEH Touke paBHa 2ZMQR.

3. HaiiTi TPaeKTOPHUIO 3apSKEHHOIl YACTHILI € 3apPSAOM € M MacCoii M, ABMKYLIEHCs B 3JEKTPOCTATHYECKOM T10JIe
U(r): eQ/r, cospaBaemom HenoaBHKHBLIM 3apsaom Q. JBuiKymasicsi uacTuna of/iafaer MOJHON dHeprueii

E u xunernueckum momentom L . KakoBo MuHMMAaIbHOE paccTossHue OT YaCcTHUIbI 10 CHJI0OBOI'0 ueHTpa?

Bapuanr 3a LOTY178 070
1. OnpenenuTh TPACKTOPUIO IBWKEHUS MaTEPUATLHON TOYKH, HMMEIOIIEH TMONHYI0 JHepruto £ u
KHHETHYECKUH MOMEHT L B mosie chepruueckn-cMMMETPUYIHON TTOTCHIIMAIBHON SIMbI

0 r>R

U(r)= :
-U, <R
2
2. Yactuma geuxkercs B cunooM notte U(r)=—a/r”, rae a >0 . TIpu kakuX 3HAYEHHSX MapaMeTpa o

qaCTulla, 06.]'[3,[[3}01]135{ KHHECTHYECKUM MOMCHTOM, HC paBHBIM HYIIIO L+0 , MOKET JOCTHYb
CHJIOBOTI'O ueHTpa?

2 o
3. TloTok wactuil paccenBaeTcs Ha CHIIOBOM IieHTpe U (r) =a/r°, a>0. Haiitn tudpdepenunansuoe
CeueHHue paccessHus B TeJIECHbIN yron do/dQ.

Bapuant 30 LOF Y170 07 0
1. OmpenenuTh TPAaeKTOPHUIO [BIKEHHUS MaTepUalbHONW TOYKH, HMEIOIICH MONHYI SHepruto E u
KMHETUYEeCKUIl MOMEHT L B mose chepruiaeckru-cuMMETPUYHOTO OTEHIIUAIBHOTO TOJIS.

0 r>R
U(r)= :
+U, r<R

2. Yacrtuma aemkercs B cutoBoM none U(r)=—a /7", rae a > 0. [Iph kakux 3HAYEHUAX MapaMeTpa n

qacTulla, o01agaromnas KHHeTHYECKMM MOMEHTOM, HE PaBHBIM HYJII0 L # 0, MOXET JOCTHYb
CHJIOBOTO LIEHTpa?

3. TloTok wactull pacceuBaeTcs Ha CUI0BOM LieHTpe U (r) =—a/r’, a>0. Haittu nupdepennuansuoe
CeueHHe paccesiHus B TeecHbIi yron do/dQ.



Bapuanr 6a DaAMUIHA.c.eveennenn.

1. Touka nmoaBeca IBOHOr0 MATEeMATHYECKOr0 MAasiITHMKA COBepUIAeT 0 X(t) | ;
rOPH30HTAJILHBIE KOJIeOaHus 10 3aKony X (t) = A-sin Qt. CocraButs
¢yukuuio Jlarpan:ka cucteMbl M 3alIUCATH YPABHEHUsI ABUKEHUS 111 Cem
MAJIbIX KOJIe0aHUiT MasiTHUKOB., |
y p m
% M, 2. CromHoM 0THOPOIHBIN HHIIUHAP Maccoit M u paguycoM R MOXKET KaTUThCS
@ 0e3 MpOoCKaIb3bIBAHUSI 110 TOPU3OHTATIBHOM MMOBepxHOCTU. K ocu mmnunapa
A Y MPHUKpEIUICHa HeBeCOMasl HepacTshKUMast HUTh JUTHHOM |, K CBOOOJHOMY KOHITY
~/ KOTOpOil npukperuieHa oycunka maccoit M. Ilpu nBrkeHnn OycHKa MOKET
g |« m K0J1e0aThCsl TOJBKO B IIOCKOCTH Oxy. OCh IMIMH/PA CKPEIJIeHa ¢ HEBECOMOM
MPY>KUHOMU )KECTKOCTH K, IPYror KOHEL KOTOPOU MPUKPEIJIEH K HEMOIBHKHOM
onope. CoctaButh pyHkuuio Jlarpanxa, ypaBHEHHUS JIBHXKCHUS U YKa3aTh NIEPBbIE HHTETPAJIbl CHCTEMBI.

3. CoctaBuTth (pyHKIMIO U ypaBHeHus Jlarpanska 3apsaaa e Maccbl M B OAHOPOAHOM MarHuTHoM noje H (B

KAINGPOBKE BEKTOPHOro moTenmmana A = (yH /2,—xH/?2, 0)) M 2J1eKTPHYECKOM MoJie

E = —(ax, ay, 0), a > 0. Haiitu Bce nepBble HHTErPaIbI ypaBHennu Jlarpanxa. HaliTu 3axon

JABHIKEHHUSI 3aPsi/a, €CJIM B HAYANLHLIA MoMenT Bpemenu =0 paauyc BeKTOp YacTHULI T(O) =1,,a

BEKTOp CKopocTH T (O) =T7,.

7.2 TumnoBble KOHTPOJIbHBbIE 3aJaHUS WJIM HHble MaTepHAJbl [JIsl NPOBedeHHS
NMPOMEKYTOYHOM aTTeCTALMU.

- UI DK3aMeHa

Bormnpock! sx3ameHalMoHHBIX OUJIETOB.

1. OcHoBHas 3a1aua fuHaMUKU. [IepBble ¥ BTOpbIE MHTETpasibl JBHKEHUSL.

2. Kunemaruka TBepaoro tena. Yucio creneneld cBoOoabI. YTisl Ditepa. YTi0Bas CKOPOCTh
TBepAoro Tena. Kunemarnueckue ypaBHeHUs Ditiepa.

3. OOwiee peuieHue 3aau TMHAMUKHA OJTHOMEPHOHN CUCTEMBI C HHTETpaJioM 3Heprun. KauecTBeHHOE
ucclieloBaHue: 00JacTh ABUXKEHHsI, 0COOble TOUKH. [IBHKeHUe BOINU3H 0COOBIX TOYEK.

4. TeH30p UHEPLUHU TBEPAOTO TEJIa U €ro CBOMCTRA.

5. JIBMKeHHe 4acTHIl B IEHTpaJlbHO-cUMMeTpHuHOM noJe. [lepBbie nnTerpaisl. O61ee pemeHue
3ajauu B KBajpaTypax. OCHOBHbIE CBOMCcTBa perieHuil. PUHUTHOE U UH(OUHUTHOE BHXKEHUS.

6. JIBMkeHHe CUMMETPUYHOTO TBEPAOTO Tela C OJJHOIM HEMoIBIKHOM Toukoil. JlnHamuueckue
ypaBHeHHUs Diijepa U UX UHTErpajsl (ciaydait Ditepa).

7. JIBMXKEHHE 4acCTHIl B LIEHTPaAJIbHO-CUMMETPUYHOM ToJie. KauecTBeHHOE ucciieioBaHue ABHKEHHS
B LIEHTPAJIbHO-CUMMETpHUHOM nojie. Kinaccudukarus Tpaekropuil.

8. Meron Jlarpanxa B Teopun TBepAoro teia. Oynkius Jlarpamxka TBepioro Tena ¢ 0JHOM
HEMNOABUKHOM TOYKOH B OJJHOPOJHOM HOJIE TsKECTH. [lepBble HHTErpabl.

9. Tlanenue yacTull B LEHTP MO U 3axBat yacTull. [lonHOe ceueHne 3axBara 4acTHIL.

10. ®dynkuus Jlarpanxa, ee cTpykrypa. Tumsl cui, onucsiBaeMble GpyHKIMer Jlarpanxa.

O060011eHHAass NOTEHIMATbHAS SHEPT U



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24,
25.
26.

217.
28.
29.

30.

31.

32.

WuTerpanbHble TPUHIUITBI MEXaHUKH. [I[pUHIIUT HAUMEHBIIETO AeHCTBUL. Mo IupUITMPOBaHHBIHA
npuHuun ['ammibTOHA.

Annabatuyeckas HHBAPUAHTHOCTH IEPEMEHHBIX «JICHCTBHE-YTOID».

VYupyroe paccesaue yactuil. IpHeKTHBHOE TOTNIEpeyHOe ceueHne paccessnus. Popmyna
Pesepdopna.

[TpubaMmKeHHBIC METO/IbI PEIICHHS YPAaBHCHUH JIBU)KECHHSI TAMUJIbTOHOBOW CHCTEMBI:
annabaTHYecKue MHBAPUAHTHI.

Cucrema CBO6OI[HI>IX MaTCpHUaAJIbHBIX TOYCK. BHYTpeHHI/Ie 1 BHEIIHHUE CUJIbI. 3aKOHBI U3MEHEHHUS U
COXpaHCHUA UMITYJIbCa, MOMCHTA UMITYJIbCa U SOHCPTHUU CUCTCMbI TOUCK.

BriBog ypaBHeHuii Jlarpanska u3 BapranioHHoro npuHnuna ['amunsrona-Octporpaackoro.
Heo/IHO3HayHOCTh GyHKuuu Jlarpanxa. KoBaprantHocTs ypaBHeHM JlarpaHka OTHOCUTENBHO
TOYEUYHBIX IPeoOpazoBaHUM.

3anava aByx tei. [IpuBenennas macca. MHTErpaiibl IBHKEHUS.

VYpaBHenus Jlarpanxka B He3aBUCUMBIX KOOpAUMHaTax (2 poaa). BeiBoa u3 obuiero ypaBHeHUs
MEXaHUKH.

HBI/I)KGHI/I@ CHUCTEMBI TOUCK IIPHU HAJTIOKCHHBIX CBA3AX. I"'ononomuEble cBsI3U. 3aKOHBI U3MEHCHUS 1
COXpaHCHUA UMITYJIbCAa, MOMEHTA UMITYJIbCa U SHEPTHUU CUCTEMBI TOUCK TP HAJTUYUH CBs3Ei.

Kanonunueckue ypaBHeHnus u nepeMmennbie. @ynkmus ['amunbpTona. [IpeodpazoBanue Jlexanapa.
O06001eHHbIN UMITYIBC U 00001IeHHas SHEeprus. [lepBrie HHTErpaibl ypaBHeHUH Jlarpanxa.

YcrotunBocTh 1o JlsimynoBy. @ynkius JlsmyrnoBa. Teopema JIssmyHOBa 00 yCTOMYHBOCTH
nuxkeHus. CoocTBeHHbIE 4acTOThl. HopMmalibHbIE KOOPIMHATHI.

Oynkuus Jlarpanxa 3apsyKeHHON YacTUIIBI BO BHEIIHEM AJIEKTPOMArHUTHOM IIOJIE.
Teopema JInyBumis.
I"amunbroHOBEI cucteMbl. Kanonnyeckue ypaBuenus. CxkoOku [lyaccona. Teopema [lyaccona

Merton Jlarpamka B TuHaMuKe TBEpAOTro Teja. CHMMETPUYHBIM BOJYOK C OJTHOM HETOIBIKHOM
TOYKOH B OJJHOPOJTHOM T10JIE TSKECTH.

qDYHKI_[I/IH I'amunbTOHA 3ap}1)i(eHHOI>'I YaCTHULIbI BO BHCIIHEM 3JICKTPOMArHUTHOM IIOJIC.
I/IHTerpI/IpOBaHI/IC ypaBHeHI/Iﬁ HrroTOHA B cucTeMax ¢ HUaealbHBIMHU TOJJOHOMHBIMH CBSI3SIMH.

Kanonnueckue npeodpasopanus. [IponsBossiue GyHKINN KaHOHUYECKUX MPe0Opaz0BaHUM.
WuBapuaHThl NpeoOpa3oBaHUiL.

Yupyroe paccesHue yacTull Bo BHenHeM nofie. @opmyna Pezepdopaa.

VYpaBuenue ["amunbrona-SAxo0u. [lonHblit uHTErpan ypasuenus I'amunsroHa-Ako6u. Teopema
SIxoOu. Meton pa3zesneHus NepeMeHHbIX B ypaBHeHHH [ 'aMuibToHa- Ako0u.

Ilepemennsble "neiicTBue-yron" ofHOMEpPHOI 3a1a4ye. BBeneHne nepeMeHHbIX "IeficTBUue-yrou" B
CHCTEME C S-CTETIEHSMHU CBOOObI M METOJ pa3/IeNICHUs] IEPEMEHHBIX.



IKAJIA U KPUTEPUU OLUEHUBAHMUS pesyabraroB o0yuenus (PO) mo gucuuminze (MoayJo)

Ouenka 2 3 4 5
POn
COOTBETCTBYIOIINE
BH/JIbI OLICHOYHBIX CPEACTB
3HaHus OtcyrctBre | ®dparMeHTapHbIE O6mue, HO He CcopmupoBanHbIe
(0omawmnue 3adanus) 3HaHUHI 3HAHUA CTPYKTYpUPOBaHHbIE CHUCTEMaTHUYECKHE
3HAHUA 3HAHMS
Ymenust OtcyTcTBUE B uenom B nenom ycnemHoe, HO VYcnemHoe u
(kommponwvHwie pabombr) YMEHUH YCIIEIIHOE, HO HE | cojepaKalliee OTAebHbIe CHCTEMATHUYECKOE
cucTeMaTHyecKoe npo0enbl yMeHHe yMEHue
yMEHHue (morryckaeT HETOYHOCTH
HENPUHIUIHAIBEHOT O
xapakTepa)
Hasbiku OtcyTcTBHE Hanuuue B nenom, CcdopmupoBanHbIE
(B1ajgeHus, ONBIT JeATEIbHOCTH) HaBBIKOB OTJIENbHBIX c(OpMHUpPOBaHHEIE HaBBIKY (BJIaJCHHS),
(ox3amen) (BmaneHui, HaBBIKOB HaBBIKH (BJIAJICHHS), HO MPUMEHSIEMBIE TIPH
OIIBITA) (Hamuuue UCTIONIb3yeMbIE HE B pelIeHnH 3a1a4
(hparmeHTapHOTO aKTUBHOH (opme
OIIBITA)

- JIs1 3a4€Ta
HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pesyasTaToB o0y4uenus (PO) no mucuuminge (Moaymaio)
Or1eHka
PO u
He 3auteno 3auTeHo
COOTBETCTBYIOIINE
BHJIBI OIICHOYHBIX CPEACTB
3HaHus OtcyrctBue | DparmeHTapHbIC O01mue, HO He CchopmupoBanHbie
(Oomawmnue 3adanusn) 3HaHUHN 3HAHUSA CTPYKTYpHPOBaHHbIE CHCTEMaTHYECKHUE
3HAHUSA 3HAHUS
Ymenus OtcyTcTBHE B nenom B nenowm ycnemsoe, HO VYcnemHoe u
(konmponvuwie pabomor) YMEHUH yCIIEIIHOE, HO HE | coJepiKaliee OTAeIbHbIe CHCTEMaTHYECKOe
cucTeMaTHYecKoe npo0enbl yMeHHe yMeHue
yMEHHe (momyckaeT HeTOYHOCTH
HENPUHIUIHAIEHOTO
xXapakrepa)
HaBbiku OtcyrcTBHE Hannuue B nemom, CdopmupoBanHbIe
(BJaJieHus], ONBIT JeSITeJTLHOCTH) HaBBIKOB OTJENbHBIX chopMUpOBaHHBIE HaBBIKU (BIaJICHUS),
(3auem) (BmaneHui, HaBBIKOB HaBBIKH (BJIaJICHHUS), HO MIpUMEHEMBIE IIPH
OITBITA) (Hammume UCTIOJIb3yeMbIE HE B penIeHny 3aaa4
(hparmeHTapHOTO aKTUBHOHN opme
OITTBITA)

8. PecypcHoe obecnevyenmue:

— IlepeyeHb OCHOBHOM H JONOJHUTEILHON JTUTEPATYPbI

1. Crpenxos C.I1. Mexanuka / C.I1. CtpenkoB. — 4-e uzn. crep. — M.: Jlans, 2005. — 560 c.
2. Hponos U.E. 3agaun nmo obmieit ¢pusuke: Yuebnoe nocodue / U.E. Upoaos. — 15-e uzn.

crep. — M.: Jlans, 2018. — 420 c.

3. Jlannay JI.JI., JIugpmmn E.M. Teopernueckas ¢usuka B 10 1. T 1/ JI. . Jlangay, E.M.
JInumn. — 6-e u3z., crep. — M.: @uszmatiut, 2007. — 224 c.
4. Tlaraunkuit E.C. u ap. CoopHuk 3a1a4 no ananutudeckoit Mexanuke / E.C. IlaTHunkuit u ap.
— M.: ®u3mataurt, 2002. — 400 c.
5. CrpenkoB C.I1. Beenenue B Teoputo konedanuit. / C.I1. Ctpenkos. — 3-e u3a. crep. — M.:

Jlanb, 2005. — 440 c.




— Onucanne MaTepuaJILHO-TEXHHYECKOT0 odecreyeHms.
—  VueGublii kabuner Nel73, (40,71m ?)

—  Y4eOHbix cToJIOB — 9 mIT., cTyabeB — 19 mT.,

— 3-x cTBOpYAaras A0CKa Uit Mena — 1 mrT.,

— Cron nns npenojaBarens — 1 mr.

— CrauMoHapHbId 3KpaH AJs IpoekTopa — 1 miT.

9. CooTBeTcTBHE PE3yabTATOB 00y4eHus mo AaHHoMY ieMeHTy OITOII pe3yabraram
ocBoenusi OIIOII yka3zano B o01eii xapakrepuctuke OIIOIL.

10. SI3pIk npenoxaBaHus PyCCKUM.

11. IpenogaBarte/ib (MpenoaaBaTesu).

Biagumup BanepseBny HukuTus.
JloueHT kadeapsl GU3MKU U reoHr3uKu, KaHauaaT GU3nKo-MaTeMaTndecknx Hayk Hukosai
bopucosny Kochix.

12. ABTOp (aBTOpPBI) NPOrpaMMBbl.

JomenT kadenps! Gpu3uku u reopr3nKy, KaHIUIAT GU3HKO-MaTeMaTHYECKUX HayK Hukosan
bopucosny Kochix.




Ipunoxcenue

O®OPMJUIEHUE 3K3AMEHAIITMOHHOI'O BUWIETA
JJISA MIPOMEXKYTOYHOU U UTOT'OBOU ATTECTALIUU,
MMPOBOJUMOM B ®OPME YCTHOT'O DK3AMEHA

dopmar (B 3aBHCUMOCTH OT KOJMYECTBA BOIPOCOB, HAJTMYMUS MM OTCYTCTBUS 331a4 U T.11.) A-5 i A-6

OUNJINAT MOCKOBCKOT'O TOCYJAPCTBEHHOI'O
YHUBEPCUTETA umenu M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hampasnenue 03.03.02 dusuka

(umdp (mmdpsl) 1 Ha3BaHHe (HA3BAHMUs) HANIPaBJeHUs! (HANPaBJIeHUH ) OArOTOBKH)

Vuebnas nucummuiiHa TeopeTnueckas MexaHUKa

Cemectp 5
Dkx3aMeHaUUuOHHBIN Oumer Ne 1
1. TeH3op uHEpIHUK TBEPIOTO TEJa M €0 CBOMCTRBA.
2. VYpaBuenus Jlarpanka B He3aBUCHUMBIX KoopauHaTax (2 poaa). BeiBox u3 o0Oriero

yYpaBHEHUSI MEXaHUKH.

I/IHTerpI/IpOBaHI/Ie ypaBHeHI/Iﬁ HrroToHA B cucTemax C NcaIbHbIMH TOJIOHOMHBIMH CBSIBSAMU.

VYTBepkKIeHO Ha 3aceqaHnu Kadenpsl,
mpoTokoi Ne OT « » 20 T

3aB. kadeapoii (D.1.0)

[IpemonaBaTens (@.1.0.)




