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1. ey, 32124 ¥ IVIAHUPYeMble Pe3yJbTAThI 00yUYeHHs 10 JUCHHUIIIMHE

K ocCHOBHBIM meJsaM OCBOCHHA JHUCHUIIIMHBI «TeopeTquCKaﬁ MCXaHUKa» CIICAYCT

OTHCCTH.

- BJAaJACTb OCHOBHBIMHM IPHUHOUIIAMHU W 3aKOHAMU TeOpeTI/I‘-IeCKOf/'I MCXaHUKH, H HUX
MAaT€MaTH4YCCKUM O6OCHOB8,HI/I€M;
- IIOKa3aTb, 4YTO TEOPCTHYECKasd MCXaHHMKa COCTaBJIACT OCHOBHYIO 6&3}/ COBpeMCHHOﬁ

TEXHUKH C PaCHIMPSIONIMMCS KPYrom mpoOiem,

CBJA3aHHBIX C MCTOAaMH pacdCTOB U

MOJICITUPOBAHMSI CIIOXKHBIX SBICHUM;

- HOJATrOTOBUTh K JESATEIbHOCTH B COOTBETCTBMM C KBAJU(UKAMOHHON XapaKTepUCTUKOM
OakanmaBpa 1O HANpaBJICHUIO, B TOM 4YHUCIe (OPMHUPOBAHHUE YMEHHMH HCIIONB30BAaTh METOJIBI
pacyera B IpoeCcCHOHATBHOMN 1eATEIIbHOCTH.

K ocHOBHBIM 3asayaM oOCBOeHHUs IucuUUIUIMHBL «TeopeTnueckass MexXaHMKa» ClEHyeT

OTHCCTH.

- II0Ka3aTh, YTO POJIb U 3HAYECHUE TEOPETUUECKON MEXAHUKU COCTOUT HE TOJBKO B TOM, YTO
OHa IpeJICTaBIIsAET COOON O/HY M3 HAayYHBIX OCHOB COBPEMEHHON TE€XHUKH, HO U B TOM, YTO €€
3aKOHBI U METOZBI AAIOT TOT MUHUMYM (yHIAMEHTAIbHBIX 3HAaHUH, Ha 0a3e KOTOPBIX OymyIInit

CIICHUaJIuCT CMOXKET CaMOCTOATCIBHO OBJIaA€BaTb BCEM HOBBIM,

C 4YeM eMy Mpuiercs

CTOJIKHYTLCA B HpO(l)CCCHOHaHLHOfI ACATCIIBHOCTH.

OOyuenne mo aucuumminHe «Teopernueckas MeXaHUKa» HaIlpaBIeHO Ha (OPMUPOBaHUE
y 00y4YarOUINXCS CISTYIOINX KOMIETECHITUIA:

Koan
HAaUMEHOBaHHe
KOMIIeTeHII NI

I/IHIII/IKaTopr JOCTHKCHUSA KOMIICTCHIIUN

OIIK-1. Cnocoben
CTaBUTh U pelllaTh
WH)XEHEpPHBIE U
Hay4YHO-TEXHUUYECKHE
3a1a4u B cpepe cBoeit
npodeccuoHaNbHOM
JeSITEIIBHOCTH U
HOBBIX
MEXKIUCLHUTITMHAPHBIX
HaIpaBJICHUN C
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHUYeCKUX U
TEXHOJIOTMYECKHUX
Mozenen

NOIIK-1.1

I/IcnonwyeT MCTOJbl MAaTCMATHUYCCKOI'0 aHajin3da U MOACIIUPOBAHUA
JUTSL peIlIeHUs MPUKIIATHBIX 3a/1a4 B TpodecCHoHaAIbHOU chepe

NOIIK-1.2

YMeeT WuCMoNb30BaTh OCHOBHBIE 3aKOHBI
TUCIUIUIMH B TPOGECCHOHATBHON AESITeTbHOCTH, MPUMEHSITH METOIbI
MOJICTTUPOBAHUSl  TEOPETHUYECKUX U

€CTEeCTBEHHOHAYYHBIX

MaTeMaTU4YeCKOro aHaau3a W

DKCIIEPUMEHTAIIBHBIX UCCIIEOBAaHUN
NOIIK-1.3

Omnpenensier BO3MOJKHBIE HaIlpaBJICHUS XUMHUYECKHUX
B3aUMO/ICVICTBUM, KOHCTAHTBI PABHOBECHSI XUMHUYECKHUX ITPEBPAICHUM.

NOIIK-1.4.

Biameer HaBbIKaMM PEIICHUSA CTAHAAPTHBIX 3a1a4 TEOPETUYECKON
MEXaHUKH C TPUMEHEHHEM eCTECTBEHHOHAYUYHBIX U OOIIEHMH)KEHEPHBIX
3HaHUH, METOJ0B MaTEMAaTUYECKOIO aHAIN3a U MOJCIUPOBAHUS.

NOIIK-1.5.

Brnameer meromamm pacdyera KOHCTPYKIMM Ha IIPOYHOCTh U
KECTKOCTh, OIPEACIICHUSI MEXaHUYECKHUX XapaKTEPUCTUK MaTEpHaIOB,
TEOPETHYECKOT0 M JKCIIEPUMEHTAIBHOTO ONPEICICHUS HaIPSKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHMSI TPU MPOCTBIX BHJAX HArpyXeHUs U

ONpCACIICHUA pallUOHAJIIbHBIX (I)OpM CEUYEHMI PIIEMEHTOB KOHCTp}/'I(I_II/Iﬁ npu




Pa3IMYHBIX BUJAX HATPYKEHUS.

NOIIK-1.6.

Hcnonb3yer B mnpodeccUOHAIBbHON NEATEIbHOCTH 3HAHHUS O
MaTepuaiax, MPUMEHSEMBIX /Jisi M3TOTOBJICHUS JAeTajeil U COOPOUYHBIX
€IMHHULL aBTOMOOMIIEH, aHaAJIM3UPYET TEOPETHUUECKHE u
SKCIIEPUMEHTAJIbHbIE HAay4HbIE HCCIIEJOBAaHHUS MO TIOMCKY U TPOBEpPKE
HOBBIX uaen COBEPILICHCTBOBAHHMS Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIINH, UX TEXHOJIOTMYECKOTO 000PYI0BaHUS.

NOIIK-1.7

Hcnonp3dyer B mNpodecCHOHATBHON JEATETbHOCTH 3HAHUS O
croco0ax H3roTOBIEHUS AeTalell U COOpPOUYHBIX EOUHMI] aBTOMOOWJIEH,
QHAIM3UPYET  TEOPETHYECKWEe M DKCHEPUMEHTAlbHbIE  Hay4dHbIE
MCCJICIOBAHMSI 110 TMOUCKY M MPOBEPKE HOBBIX HUICH COBEPIICHCTBOBAHHS
HA3€MHBIX TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH, UX TE€XHOJIOTUYECKOTO
000pyA0OBaHUs.

NOIIK-1.8

OcymiecTBisieT HHGOPMAIIMOHHBIH TTOUCK MO OTIEIbHBIM CUCTEMaM
00BEKTOB UCCIICIOBaHMS, aHaM3UpPyeT TEOPETUYECKHE "
OKCIIEpUMEHTAIbHBIC HAayYHBIC HCCIIECIOBAHUS MO TOHCKY U IPOBEPKE
HOBBIX uzaei COBEpIIIEHCTBOBAHUS HAa3eMHBIX TPaHCIIOPTHO-
TEXHOJOTHYECKHUX MAIIUH, UX TEXHOJIOTHYECKOTO 000pyI0BaHUSI.

NOIIK 1.9

YMeeT ucnonp30BaTh PU3NYECKUE SBICHUS B DJIEKTPOTEXHUUECKHUX
M DJIEKTPOHHBIX  YCTPOMCTBax  WH(POPMALMOHHBIX  CHUCTEM  JUIS
uACHTUGUKAIMHA, (OPMYJIHPOBAHUA W  PEHICHUS TEXHUYECKHX |
TEXHOJIOTUIECKUX npobaem IKCILTyaTaluu TPaHCIIOPTHO-
TEXHOJIOTUIECKAX MAIIMH U KOMIUIEKCOB

NOIIK-1.10

YMeer mNpUMEHATh 3HaHUS O TMpeaMeTe U objacTh  TpyAa
npodeccuoHaIbHOMN 1S TeTbHOCTH

NOIIK-1.11

AHanmu3upyeT TeOpeTHYecKne W SKCIEpUMEHTaJIbHbIE Hay4HbIE
UCCIIEIOBAHMSI B 00JIACTH TUAPABIHMKH 110 TIOUCKY M TIPOBEPKE HOBBIX HIICH
COBEPILIEHCTBOBAHUS HA3EMHBIX TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIWH,
WX TEXHOJOTHYECKOTO 000PYTOBAHUS.

NOIIK-1.12

Bnaneer meronamu aHanmM3a M pacueTa TEIUIOBBIX IPOILIECCOB B
Ha3eMHBIX TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIMHAX M TEXHOJIOTHYECKOM
00opyaoBaHUU

NOIIK-1.13

Bnameer MeromamMm MaTeMaTHYeCKOTO aHajmW3a JUIsl pacyera
KOHCTPYKIIMH Ha3eMHBIX TPAHCIIOPTHO-TEXHOJOTHUECKUX CpPEACTB U
BBITTOJIHEHHS TEXHOJIOTUIECKUX PACUETOB.

NOIIK-1.14

3HaeT o0ree YCTPOHCTBO Ha3eMHBIX TPaHCIOPTHO-




B cdepe cBoeil mpodeccruoHaIbHON AeSITENbHOCTH

TCXHOJOI'MYCCKUX MalllMHAaX, HA3HA4YCHUC U q)yHKI_[I/IOHI/IpOBaHI/Ie HX Y3JIOB
AJI TTIOCTAHOBKH U PCIICHHA MHKCHCPHBIX U HAYYHO-TCXHUYCCKUX 3adavun

2. MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHOH NPOrpaMMbl

JlucuuIimHa OTHOCUTCS K 00s13aTeNIbHOM YacTH/4acTu, OpMUPYEMON y4aCTHUKAMU

o0Opa3oBaTenbHbIX OTHOIICHUH 0s10Ka b1.1 «/IuCIUTUITMHBI (MOLYIIH )».

HI/ICHI/IHHI/IHa ((TeOpeTI/I‘ICCKaﬂ MCXaHHUKa» B3aMMOCBsA3aHa JIOTHYCCKU U COACPIKATCIIBHO

co canenytomumu auctumumaamu OOIL.

B 6azo60ti vacmu (b.1):
— MareMaTHdecKui aHaIu3;
— JIuneitnas anrebpa;
— @dusnka;

— HaueprarenbHas reoMeTpus U HHKEHEpHas rpaduka;
— Jleranu MalvH U OCHOBBI KOHCTPYHUPOBAHMSI;

— COHpOTI/IBJ'IeHI/IC MaTCpPUaJIOB,
- TGOPI/ISI MEXaHU3MOB U MalllMH.

3. Crpykrypa u cojaep:kaHue JUCUUIINHbBI

OO6m1ast TpyA0€MKOCTh IUCIHUIUIMHBI COCTABIISIET 7 3aueTHbIX(e) enuHuIl(bl) (252 yaca).

3.1 Buabl yueOHoi1 paboThI M TPYA0EMKOCTh

(o ¢popmam oOyueHus)
3.1.1.0uynas popma oOyueHus

Bia vieGHoi paboThI KoanuectBo CemecTpbl
n/n /L YHIEOHOU pado 4acoB 2 3
AyIMTOPHBbIC 3aHATHS 108 36 72
B ToMm unce:
Jlexmun 54 18 36
1
CemuHapckue/IpakTUUECKHE 54 18 36
.2 | 3aHATHS
JlaGopaTopHble 3aHATHS - -
3
CamocrosiTeibHas padora 144 48 96
B ToMm unce:
1
IIpomexyToUHAs aTTECTALMSA
3adet/nud.3a4eT/IK3aMeH 3a4eT JK3aMEH
Hroro 252 84 168

3.1.2.04yH0-3a04Hast popma 00yUeHus
He npenycmotpena




3.1.3.3ao4nas ¢popma oOyueHus

Bux yue6Hoii paGoThl KoanuecTBo CemMecTpbl
n/n y P 4acoB 2 3
AyIUTOpPHbIE 3AHATHS 24 8 16
B ToMm unce:
Jlexknuu 12 4 4
1
CeMmuHapcKue/IpakTUYECKHE 12 4 12
2 | 3aHATHS
JlaboparopHbIe 3aHATHS - -
3
CamocrositeibHas pabora 228 76 152
B ToMm uncne:
1
3 IIpomexyTOUHAST ATTECTAMSA
3auet/aud.3auer/sK3aMeH 3a4er 3K3aMEH
Hroro 252 84 168
3.2 TemaTruuyeckuii IJIaH U3yYeHUS TUCHHIIHHBI
3.2.1. Ounas ¢popma oOydeHuUs
TpyaroemkocTs, yac
AynuTopHasi pabora g
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Paznea CraTuka 72 18 18 48

OcHOBHBIE NOHATUS CTaTUKU. AKCHOMA.
Cas13u U cuiibl peakiuii cesaze. Cucrema
CXOJSAIIUXCS CHII. Y CIIOBUSI PaBHOBECHS.
Py6esxHblIif TeCTOBBIH KOHTPOJIb

MOMEHT CHJIBI OTHOCUTENBHO LEHTpa H
ocu. ITapa cun. MomenT napsl. CBOMCTBa
nap cwi. PyOexxHBIi TeCTOBBIN KOHTPOJIb.




Teopust 0 mapamienTbHOM MEPEHOCE CHUII.
IIpuBeneHre TPOU3BOJIIBHOW  IJIOCKOM
CUCTEMBl CWJI K 3aJlaHHOMY LEHTpY.
YacTHble c1ydau NPUBEICHUS.

VYcnoBuss paBHOBECHs ITPOU3BOJIBHOU
IJIOCKOW  cucTeMbl cuil. Mertoauka
pemenust 3anad. CocTaBHBIE CHUCTEMBI.
Breimaya 3aganusg na PI'P C-1, C-2.
PyOexxHbIi TeCTOBBIA KOHTPOJIb.
[IpouzBosnpHas MIPOCTPAHCTBEHHAS
cucteMa cui. [IpuBeaeHue k 3agaHHOMY
HeHTpy. YacTHble ciydyad TpPUBEICHUS.
Brigaua 3amanus aa PI'P C-3.

YcnoBusi  paBHOBECHS  IIPOU3BOJIBHOU
MPOCTPAHCTBEHHOM CHUCTEMbI CUJ. Bumel
CBsI3€ B IpocTpaHcTBe. Meroauka
pewenus 3aaad. Beigava 3aganus va PI'P
C-4. PyGexxHBbIi TECTOBBIN KOHTPOJIb.
Tpenne  CKONBXKEHHS W KauyCHUA.
Meronuka pemieHus 3aaad.  Beimaua
3aganusd Ha PI'P C-5.

lentp mapamwtensHbix cun.  LlenTtp
TSHKECTH  OAHOPOAHBIX Tel. CrocoObl

OIpeIeTICHUS MIOJIOKECHHS HeHTpa
TSOKECTH.
O630pHas JEKIUS. [IpoBenenue

MIPOMEKYTOYHOT'O TECTUPOBAHMS 110 BCEM
paszenaM CTaTUKH.

2 pa3gea Kunematuka

72

18

18

48

Brenenue. Kunemaruka Touku. CriocoObl
3aIaHusl IBIOKeHHS Touku. Orpesenenne
CKOPOCTU U YCKOPEHUSI.

[locTynaTtenbHOe [IBH>KEHHE TBEPAOTO
Tena. OcHOBHbIE KMHEMaTUYEeCKUe
XapaKTEepUCTUKU. BpameHue TtBepaoro
Tela  BOKPYT  HEMOJBIWKHOW  OCH.
OcHoBHBIE KHHEMaTHYECKUE
XapaKTepUCTUKH. Onpenenenue
CKOPOCTEM M YCKOPEHUHM  TO4YeK
Bparmiaronierocs tejaa. BekTopsl yrioBoi
CKOPOCTM M  YIJIOBOIO  YCKOPEHHS.
®opmyna DOinepa. Cdepuueckoe u
cBOOOJHOE JIBIDKEHHE TBEPJAOTO Tena.
Brigaua 3amanus na PI'P K-1.

Cil0)kHOE  [BWKEHHE  TOYKH.




TeopeMbl O CIOXEHHM CKOpPOCTEH U
YCKOPEHUN TMpH CJIOKHOM JIBHIKCHUH.
Teopema Kopuonuca. Bbeigaua 3amanuii
Ha PI'P K-2.

[Inockoe ABMXKEHUE TBEPIOTO
Tema. TeopeMbl O  CKOPOCTSX H
YCKOPEHUSX TOYEK IUIOCKOU (DPUTYPBHI.
Brimaya 3aganuii Ha PI'P K-3, K-5

Paznen JIlunamuka

36

18

18

48

Jvnnamuka. BgeneHue B JUHAMHKY.
3aKoHbI lNanmnes-HproToHa.
Jubdepennmanbapie ypaBHEHUS
JBUKEHHSI TOUKH B pa3HbIX (opmax. JIBe
OCHOBHBIE 33/1aydl JMHAMUKH TOYKH.
CB0oOOHBIE TapMOHUYECKUE KOJIEOaHUS.
BoinyxaeHHbIe 3aTyXxaomnue KoiaeOaHusl.
Huddepennnansubie
OTHOCHUTCIILHOTO  JBWKCHHS. Bblmaua
3amanuii Ha PT'P JI-1

YpaBHEHUSA

OCHOBHBIE TEOPEMBbI TUHAMUKU TOYKH U
CUCTEMBI: O JIBH)KCHUH IICHTpa Macc, 00
W3MEHEHUU KOJIMYECTBA IBMIKEHUS H 00
W3MCHCHHMN KHHETHYSCKOI'0 MOMEHTa
CHUCTEMBI. Huddepennmanbabie
ypaBHEHHUS BpaIIATEIHLHOTO M TUIOCKOTO
JBW)KEHUW TBEpAOro Tenma. Meroauka
peleHust 3a7a4 M BblIava 3aJaHUN Ha
PT'P J1-3, 1-4.

Pa6ora. MomHOCTb.
Kuneruueckas SHEPIUs CHCTEMBI.
Teopembl 00 M3MEHEHHH KHHETUYECKOM
SHEPTMM JII TOYKM U  CUCTEMBI.
Meroauka pemieHus 3aqad W Bblgaua
3amannii Ha PI'P JI-5. IIpoBenenme
pyOEKHOTO KOHTPOJIS B BUE OJJAHKOBOTO
WU KOMITBIOTEPHOTO TI0 OCHOBHBIM
TeopemMaMm JTUHAMHUKA
[Mpuamun [lanambepa ans TOYKA U
cucTeMbl. [JIaBHBI BEKTOp U TJIABHBIA
MOMEHT cunl uHepuuu. OrnpexneneHue
JUHAMUYECKUX PEAKIUN BpallatoIINXCs
BaJIOB.

ONeMeHThl aHAJUTHYECKOH MEXaHHKH.
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[IpuHIIMIT BO3MOKHBIX IEPEMEIICHUH.
OO1ee ypaBHEHUE TUHAMUKH.
VYpaBuenue Jlarpanxka Il-ro  poga.
O0600111eHHbIE KOOPAMHATHI CKOPOCTH U
CHJIBI.
[IpoBenenue MIPOMEKYTOUHOTO
KOMIIBIOTEPHOTO 170031 OJIaHKOBOTO
TECTUPOBAaHUS 1O  BCEM  paszzeiam

AHAJIMTHYECCKOM MEXaHUKH U IIpUHIMUIIAM.

Hroro 252 54 54 144
3.2.1. Ouno-3a04Has popma 00yUeHUs
He npenycmorpen
3.2.3. 3aounas ¢popma oOyueHus
TpynoemkocTs, yac
)
AynuTopHas paéora g
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Cratuka 84 4 76

OcHOBHBIE TOHATUSI CTaTUKU. AKCHOMA.
Cas13u U cuiibl peakiuii cesazeid. Cuctema
CXOIALIUXCS CUII. YCIOBUS PaBHOBECHUS.
MOMEHT CHJIBI OTHOCUTENIBHO LIEHTpa U
ocu. [Tapa cui. MomenT napel. CBoiicTBa
nap cwi. Teopus o0 mNapaIeIbHOM
IIepeHoce CHII. IIpuBenenne
MPOU3BOJIBHOMN TJTOCKOM 51
MIPOCTPAHCTBEHHOW  CUCTEM  CHJI K
3aIaHHOMY LEHTPY. VYenosus
paBHOBecus.  Teopema  BapuHboHa.
Pacnipenenennsle  Harpysku. TpeHue
CKOJIBbXEHUA. MeTonMKa peleHns 3a1ad.
Brimava 3aganusa va PI'P C-1, C-2, C-3,
C-5
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Pa3nen Kunemaruka+/Ilunamuka

168

12

152

Kunemaruka. [TocrynarensHoe

ABUKCHUC TBCPAOTO TCJIaA. OcHOBHBIC

KHHEMAaTHYECKUE XapPaKTEPUCTUKH.
Bpamenue  TBepmoro - Teina  BOKPYT
HEIIOIBMKHOM OCH. OcHOBHBIE
KHHEMAaTHYECKHE XapaKTEPUCTUKH.

OmnpeneneHre CKOpOCTEd M YyCKOpPEHH
TOUEK BpalAIOUIETocs Tena. BekTopbl
yIJIIOBOM  CKOPOCTM ¥ YIVIOBOIO
yckopenusi. @opmyia Ditnepa.

CnoxHoe  JBM)KEHHE  TOYKH.
Teopembl 0 clOXXeHMM CKOpOCTeH U
YCKOPEHUH TIpU CIIO)KHOM JIBHOKEHUH.
Teopema Kopuonuca.

[Imockoe  ABWIKEHME TBEPAOTO
tena. TeopeMbl O  CKOpPOCTSIX H
YCKOPEHHSX TOYEK IUIOCKOW (DUTYPHI.
Brinaya 3aganumii na PI'P K-1, K-2, K-3

Jvnnamuka. Bpenenue B JUHAMHKY.
3aKoHbI lNanmmnes-HproToHa.
Huddepennnanpubie
JBIDKEHUS] TOUYKU B pa3HbIX Gopmax. /[Be

YpaBHEHUSA

OCHOBHBIC 3aJIa4ydl JHHAMHUKH TOYKH.
CB0OOOHBIE TapMOHUYECKUE KOJIEeOaHUS.
BrinyxaeHHbIe 3aTyXaomiue KoiaeOaHusl.
HuddepenunanbHble YPaBHEHHUS
OTHOCHUTENILHOTO JIBUKEHUSI.

OCHOBHBIE TEOPEMBbI TUHAMUKHA TOYKUA U
CHUCTEMBI: O JIBUKEHUU IIEHTpa Macc, 00
W3MCHCHUN KOJIMYECTBA JIBFDKEHUS U 00
W3MCHCHUH KHHETUYCCKOTO MOMEHTA
CHUCTEMBI. Huddepennmanbabie
ypaBHEHHUs BpallaTeIbHOTO U TUIOCKOTO
JBUKEHHI TBEPIOTO Tela.

Pabora. Mo1HoCTSb.
Kunernyeckas SHEpPrUs CUCTEMBEI.
TeopeMbl 00 M3MEHEHWH KUHETUYECKOU
SHEPTrUu JUII TOYKH W CHUCTEMBL
[IpoBenenne pyOeKHOTO KOHTPOJIS B
BUJie OJAHKOBOTO WM KOMITBIOTEPHOTO
[0 OCHOBHBIM T€OpeMaM JTUHAMUKU
[Mpuamun [lanambepa ans TOYKA U
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cucreMbl. ['JIaBHBIM BEKTOp M TIJIaBHBIN
MOMEHT cuil uHepuuu. Ornpexaenenue
JUHAMUYECKUX PEaKIUid BpallalonIuXxcs
BaJIoOB.

ONeMEHThl aHAIMTHYSCKOM MEXaHHKH.
[IpuHIIMIT BO3MOKHBIX IEPEMEIICHUH.
Oo6mee ypapaenune auHamuku. PI'P ]1-3,

A-4, -5

Hrtoro 252 8 16 228

3.3 Coaep:xxkanue TUCHUIIMHBI
2 cemecTp:

Craruka
BBenenne

[Tpenmert, 3amaun U coiepxaHUe AUCUMIUIMHBI «TeopeTuueckass MEXaHHKa» KaK OJHY W3
(GyHIaMEHTaJIbHBIX OOLICHAYYHBIX JUCLMIUIMH €CTECTBEHHO-HAyYHO U (PU3UKO-MaTEMaTUYECKOTo
IUKJIA, HAa MaTepuaje KOTOpOil Oa3uMpyroTcs Takue BaKHbIC M1 OOIIEr0 HMHXEHEPHOIO
00pa3oBaHus TUCHMILIMHBL, Kak COPOTUBIIEHHE MAaTePHAJIOB U JleTanu MaluH.

OcHoOBHbIE NOHSTHS H onpeaecjacHus.

[ToHsATHS aOCOMIOTHO TBEPJAOrO TeJa, SKBUBAJIEHTHBIX CHUCTEM CHUJI M pPaBHOBECHS.
AKCHOMBI CTaTMKH M CIEACTBHS W3 HUX, CBA3M, PEAKUUU CBs3ed. PasnuuHble CUCTEMBI CHII
(mIockue U MPOCTPaHCTBEHHBIE, IPOCTENIIINE U IPOU3BOJIbHBIE).

Buabl Harpy3ok.

HpOGKHI/II/I BCKTOpa CHUJIbI HA OCHU KOOPpAWHAT. MoMeHT cHIBl OTHOCHTEIILHO TOYKH. MOMEHT
CUJIBI OTHOCUTENBbHO oOcHu. llonstTme o mape cuia. MomeHt mnapel. CBoOWCTBa Tmap CHIL
Pacnipenenennsie Harpy3ku. CHUITIbI TPEHUSI CKOJIBKEHUS U KaUCHHUSI.

OcHOBHBIE TEOPEMBI CTATHKH H YPABHEHUS.

TeopeMa 0 mapamIeIbHOM IIEPEHOCE CUJIBI U TEOpEMa O IPUBEAECHUU IPOU3BOJIBHOMN
CUCTEMBI CHJI K 3aJaHHOMY LIEHTPY. [ JTaBHBIN BEKTOP U IVIABHBIM MOMEHT IPOU3BOJIBHON CUCTEMBI
cuil. Y CIIOBUS PAaBHOBECHS POU3BOJIBHON IPOCTPAHCTBEHHOM U TUNIOCKOW CHCTEMBI CHIL.

PaBHOBecCus ITpy HANWYNU CUJI TPEHHUSL.
Tpenue kaueHusl.

Ientp mapammenpHbIX cui. LlenTp TspKecTn. CrocoObI ONMpeeneHus] TMOJ0KEHUS IEHTpa
TSXKECTHU TeJ.

On-naiin kype: https://lms.mospolytech.ru/course/view.php?id=1112

3 cemecTp
Kunematuka+/JunamMmuka
OcHoBHbIE BU/IbI IBHKEHUH M UX KHHEMATHYeCKHEe XapaKTePUCTUKH.

Kunemartuka Touku.



https://lms.mospolytech.ru/course/view.php?id=1112
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CriocoObI 3a1aHUS IBUKEHUS TOUKH.

YpaBHEHUs IBUKCHUSA TOUKH. TPacKTOPUS TOUKH.
OmnpeneneHne CKOPOCTH U YCKOPEHHUS TOUKH.
Kunemaruka TBEpIOrO TENA.

[ToctynarenbHOE IBHKEHUE:

VYpaBHEHHUs IOCTYNATENBHOIO ABUKCHHUS.
OCHOBHBIE KHHEMATHYECKHE XapAKTEPUCTHKHU.
BpameHnne BOKpyr HENOABUKHOM OCH:

ypaBHeHI/IS'I BpamaTCJIbHOIO0 IABHIKCHUS. OCHOBHBIE KHHEMATHYECKUE XapaKTCPUCTHUKHU.
OmnpeneneHne CKOPOCTEH U YCKOPEHUH TOUEK BPAILAIOIIETrocs Tea.

®opmyna Dinepa.
[Tnockoe ABMKEHUE MIIOCKOTO Tea:

ypaBHeHI/Ie IIIIOCKOI'0 ABHKCHHA. OCHOBHBIE KHHEMATHYECKIE XapaKTCPHUCTUKH. TeOpCMBI (6]
CKOPOCTAX U YCKOPCHUAX TOYCK IIPU IIJIOCKOM ABUKCHUU.

Cdepuyeckoe IBUKEHUE:

Vel Diinepa. YpaBHenue cepudeckoro ABmkeHus. OnpeaeneHue CKOpOCTel U yCKOpeHui
TOYEK NP cPeprudecKoM ABMKeHur. OOImuii ciaydaid ABIKEHHsI CBOOOTHOTO TBEPIOTO Tea.

CloXHO€E IBMKEHUE TOUKH:

[ToHsATHE aOCOMIOTHOrO, OTHOCUTENIBHOIO M MEPEHOCHOIO JABMXKEHUs. Teopema O CIOXKEHUU
ckopocreit. Teopema Kopuonuca i onpeneneHns yCKOPEHUN TOYEK.

CrnoxHoe ABHUIKCHUC TBCPAOTO TEJIA.

On-naifn kypc: https://Ims.mospolytech.ru/course/view.php?id=1241

JInHaMUKa TOYKH.

Beenenne B auHamuKy. 3akoHsl Herotona. JluddepennumanbHble ypaBHEHHUS JABHKEHUS
MaTepuadbHOW TOYKH. JIBE OCHOBHBIC 33Jaydl JWHAMHKH TOYKH. YpPaBHEHHUS CBOOOIHBIX
TapMOHHMYECKHUX KOJIeOaHUH.

JlnHamMuKa CUCTEMBI.

[Tonsitne mexanmdeckoit cucrembl. Kmaccudukamus cuin. Llentp macc cuctembl. MOMEHTHI
VHEPLMHU MEXaHUYECKON CUCTEMBI OTHOCUTENIBHO INIOCKOCTH OCH M LIEHTPA.

OcHOBHBIC TCOPCMbI JUHAMUKHU CHCTCMBI. TCOpEMa O ABUXXCHUH HCHTpA MacCC, TCOpCMa 00
HN3MCHCHUUN KOJIMYCCTBA JABUKCHHA CUCTEMBI, TCOpEMA 00 M3MEHCHUU KHUHETHUYECKOTO JABHKCHUA
CHUCTCMBI U 3aKOHBI COXPAaHCHUSA, TCOPECMA 00 U3MECHEHHH KUHETUYECKOI OHEPIUU CUCTCMBI, pa60Ta
U MOIIIHOCTH CHUJIBI.

Juddepenunanbaple ypaBHEHHUS MOCTYIATENBHOIO, BPAIIATEIbHOTO U IIOCKOTO JBM)KEHUS
TBEPAOTIO TEIA.


https://lms.mospolytech.ru/course/view.php?id=1241
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[IpyuHIUITBI MEXAHUKU:

[Mpunmun JlamamGepa A TOYKA W CHUCTEMBL. [JIaBHBI BEKTOp M TJIaBHBI MOMEHT CHII
uHepuuu. Onpenenenrne IMHAMUYECKUX peaklii MOJIIUITHUKOB IIPU BPAIllEeHUH BOKPYT OCH.

HpI/IHHI/IH BO3MOXXHBIX nepeMemeHI/Iﬁ. Ilonsartuss 06 NICAJIbHBIX CBA34AX HW BO3MOXXHBIX
NEPEMEIICHUAX CUCTCMBI.

[Tpunnun Jamambepa-Jlarpanxka (o01iee ypaBHEHUE JUHAMUKH ).

Omn-naitH xypc: https://Ims.mospolytech.ru/course/view.php?id=1147

34  Temaruka cCeMMHAPCKUX/NIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA
3.4.1. CemuHapckue/mpaKkTHYeCcKHe 3aHATHS

Cemectp 2. Paznea Cratuka

MeTtoauka pemeHus 3a1a4 o ONpeeIICHUs YCHIUN B CBA3SIX JJIS IPOCTBIX H COCTABHBIX
CUCTEM C yueToM cuj TpeHus u 6e3 Hux (3amau C-1, C-2, C-5);

Cemectp 3 Pa3znen Kunemaruka+/Ilunamuka:

OmnpeneneHre OCHOBHBIX KHHEMAaTHICCKUX XapaKTEPUCTHK MPOCTCUIITUX JBUKCHHIMA
TBepaoro tena. 3anauu: K-1, K-2, K-3;

N3yueHne 0CHOBHBIX METO/IOB pacyeTa Mmexanuueckux cucrem. /-3, 11-4,/1-5
4. Y4eOHo-MeTOAMYECKOEe H MH(POPMALITMOHHOE o0ecredeHne

4.1 Hopmatusublie 1okyMeHTbI 4 'OCTob1
1. I'OCT 2.001-73 ECKJI. O01ue mojioKeHus;
2. I'OCT 2.109-73 ECK/I. OcHOBHBIE TpeOOBaHUS K YepTeKaM;

3. I'OCT 2.125-2008 ECK/I. ITpaBuiia BBINOIHEHMSI SCKM3HBIX KOHCTPYKTOPCKUX TOKYMEHTOB;

4.2 OcHoBHas1 quTEpaTypa

1. MonotHukoB B. fI. Mexanuka koncTpykuuid. Teopernueckas mexanuka. COpoTUBICHHE
martepuanos. U3a-so "Jlans", 2012, 608 c..
https://e.lanbook.com/book/4546#book name .
2. Memepckuit 1. B. CoopHuk 3a1a4 o TeopeTndeckoil Mexanuke. Mocksa, 13,
2010, 450 c. U3a-Bo Jlann
https://djvu.online/file/SVPZItsWaA21i

3. Jlono/IHMTeIbHAS JIUTepaTypa

1. XKyxosckuii, H. E. Teopernueckas mexanuka B 2 T. Tom 1 : yueOHMK Ju1s By30B. — M. :
NznarensctBo FOpaiit, 2017. — 404 c. https://biblio-online.ru/book/5F650031-40A8-
4D56-A1F5-182000702C1B

2. XKykosckuii, H. E. Teopetnueckas Mmexanuka B 2 T. Tom 2 : yueOHUK J171s By30B. — M. :
WznarensctBo FOpaiit, 2017. — 411 c.. https://biblio-online.ru/book/83A3625F-BOFB-
4C79-9D83-5913F0681EBO

3. KupcanoB M. H. Peme6nuk. Teopernueckas mexanuka.- @usmaraut 2008, 382 c.
http://www.knigafund.ru/books/207785 .



https://lms.mospolytech.ru/course/view.php?id=1147
https://e.lanbook.com/book/4546#book_name
https://djvu.online/file/5VPZltsWaA2Ii
https://biblio-online.ru/book/5F650031-40A8-4D56-A1F5-182000702C1B
https://biblio-online.ru/book/5F650031-40A8-4D56-A1F5-182000702C1B
https://biblio-online.ru/book/83A3625F-B0FB-4C79-9D83-5913F0681EB0
https://biblio-online.ru/book/83A3625F-B0FB-4C79-9D83-5913F0681EB0
http://www.knigafund.ru/books/207785
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4. B.K. Manxocos, H.b. OBcsanHukoBa. TecToBble 3a1aHUs 110 TEOPETUUECKON MEXAHHKE.
Junamuka: - YibsaoBck: YII'TY, 2011. - 48 c.. http://window.edu.ru/resource/188/77188

5. VY4eOHO-MeToIuYecKoe MocoOHe sl CTYACHTOB 3a04HOM (hOPMBI O0yUCHHS.
Teopernyeckas mexanuka. Paznen "Cratukay. MAMMU, 2010.
http://mospolytech.ru/index.php?id=4552

6. Y4eOHO-MeTOIMUYeCKOe MOcoOue IS CTYICHTOB 3a09HOM (POpPMBI OOyUCHHS.
Teopernueckas mexanuka. Paznen "Kunemarukay, MAMU, 2010.
http://mospolytech.ru/index.php?id=4552

7. Y4eOHO-METOIUYecKoe MOCoOHe ISl CTYACHTOB 3a04HOM (hOPMBI O0yUCHHS.
Teopetnueckas mexanuka. Paznen «/Iunamuka»y. MAMMU, 2010.
http://mospolytech.ru/index.php?id=4552

3DneKTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI
HHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOANYECKUE MaTepHaIIbl B QJIEKTPOHHOM BHJIE TIO

JTUCLUIIIMHE, TIPE/ICTaBlIeHHbIE Ha caiTe http://mospolytech.ru B pasnmene: kadenpa «Texnuueckas
Mexanuka» http://mospolytech.ru/index.php?1d=4552

4.3  JlnueH3MOHHOE U CBOOOJHO pacpocTpaHsieMoe NPOrpaMMHoOe odecreyeHue
1. Kommac, T-ifleks (ctyneHueckue Bepcun)

4.4  CoBpemennble mnpodeccHOHAIbHbIe 0a3bl JAaHHBIX W HMHGOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. https://Ims.mospolytech.ru/course/view.php?id=1112
2. https://Ims.mospolytech.ru/course/view.php?id=1241

3. https://Ims.mospolytech.ru/course/view.php?id=1147

5. MaTepl/laJ'll)HO-TeXHH‘leCKOC odecneuyeHue

5.1 Kadenpa wnmeer 5 KOMNBIOTEPHBIX KJIacCOB M CIELUUAIM3HUPOBAHHYIO ayAUTOPHUIO.
Aynutopust I1IK 424, ocHamieHHass MOAEISMM IUIOCKMX PBIYaXHBIX, KYJIauKOBBIX, 3yOUaThIX U
JpYTUX BUJOB MEXaHU3MOB.

Meroanyeckue peKoOMeHIaAUNHU

5.1 Meroanyeckne peKOMEHIANMH ISl MPENoAaBaTe/Isl 10 OPraHu3aunu 00y4eHus
OcHOBHBIM TpeOOBaHMEM K MPENOJABAHUIO JTUCHUIUIMHBI SIBISETCS TBOPYECKUH,

pOOJIEMHO-TNATIOTOBBIN MHTEPAKTUBHBIN MOAXO0/, MTO3BOJISIONINI MOBBICUTh HHTEPEC CTYAEHTOB K
COJIEpKAaHUIO y4eOHOr0 MaTepuaia.

OcHoBHas opma M3ydeHHs M 3aKpEeIUICHHUs 3HaHUH MO ATON MUCHUIUIMHE — JIEKIIMOHHAS U
npaktauyeckas. IIpenonaBarens AOIKEH IOCIENOBATEIBHO BBIYUTATh CTYIEHTaM psAX JICKIUH, B
X0l KOTOPBIX CIELYyET COCPEAOTOYUTh BHUMAHHE HA KIIOYEBBIX MOMEHTaX KOHKPETHOIO
TEOPETUYECKOr0 MaTepualia, a TaKKe OPraHU30BaTh IPOBEACHUE NPAKTUYECKUX 3aHATUN TaKUM
o0pa3oM, 4YTOOBI AaKTHBH3UPOBATH MBIIUIEHUE CTYJIEHTOB, CTHUMYJIHPOBATh CaMOCTOSITEIIbHOE
U3BJIEYEHHE UMHU HE00X0IuMOM MHGOpPMaIIMU U3 PA3IMYHBIX UCTOUHUKOB, CPAaBHUTENIbHBIN aHaIN3
METOJIOB PEIICHUN, COMOCTABIECHUE MOJYYEHHBIX PE3yJIbTaToB, (POPMYJIUPOBKY U apryMEHTAIHIO
COOCTBEHHBIX B3IJISIIOB HA MHOTHE CITIOPHBIE TPOOJIEMBI.


http://window.edu.ru/resource/188/77188
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/
http://mospolytech.ru/index.php?id=4552
https://lms.mospolytech.ru/course/view.php?id=1112
https://lms.mospolytech.ru/course/view.php?id=1241
https://lms.mospolytech.ru/course/view.php?id=1147
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OcHOBY y4eOHBIX 3aHATHH MO JUCIHMIUIMHE COCTaBISIOT JEKIWU. B mpoiecce oOydeHUs
CTYJICHTOB HCIOJB3YIOTCS PA3IMYHBIC BUJBI YUCOHBIX 3aHATUH (AyJUTOPHBIX U BHEAYIUTOPHBIX):
JICKIIMU, CEMHHAPCKUE 3aHATHS, KOHCYJIbTAllMK W T.A. Ha mepBoM 3aHATHU TO JaHHOW ydeOHOU
JUCIUTIIINHE HEOOXOIMMO O3HAKOMHTH CTYACHTOB C IOPSIKOM €€ M3YUYeHHUs, PACKPBITh MECTO H
poJib JIUCIUIUIMHBI B CHCTEME HAayK, €€ IPAaKTUYECKOe 3HadYeHue, JOBECTH JO0 CTYACHTOB
TpeboBaHus Kadeapbl, OTBETUTh HAa BOIIPOCHI.

IIpy mnoOAroToBKE K JIGKIMOHHBIM 3aHATHSM 10 Kypcy «Teoperndeckass MexaHUKa»
HEOOXOAMMO MpPOAyMaTh IUIAH €ro MPOBEACHHS, COJEpNKAHUE BCTYNMUTEIbHON, OCHOBHOW H
3aKTFOYUTEIIPHON YacTH JIEKIUW, O3HAKOMHUTHCS C HOBHHKAMH Y4YeOHOH U METOIUYECKOU
JTUTEPATYPhI, MyOIUKAIMSIME TIEPHOANIECKON IMeYaTH MO TEME JICKIIMOHHOTO 3aHSITHS, OTPEICIIUTh
CpEICTBA MAaTEPHATBLHO-TEXHHYECKOTO OOECIeUeHHs JICKIIMOHHOTO 3aHATUS H TOPSAOK HX
WCIIOJIb30BAHMS B XOJI€ YTCHMS JICKIIMU. Y TOYHUTH IJIaH MPOBEACHUS MPAKTUYECKOTO 3aHATHS T10
TEME JICKIIMH.

B xozie neKIMOHHOTO 3aHATHS MPEnojiaBaTeNb JAOKEH Ha3BaTh TEMY, YUeOHBIE BOMPOCHI,
03HAKOMUTH CTYJIEHTOB C IEPEYHEM OCHOBHOM U JTOTIOJHUTEIBHOM JIUTEPATYPhl IO TEME 3aHATHSL.

Bo BcTynuTtenbHON YacTu JEKIUU OOOCHOBATH MECTO U POJIb M3y4aeMOW TEMBI B y4eOHOM
JIMCLUIUIMHE, PACKPBITh €€ NpakTH4YeCcKoe 3HadeHue. Eciaum uuraeTcs HE mepBas JIEKUUs, TO
HEOOXOAMMO yBs3aTh €€ TeMy C MpEeAbIAyIIeH, He Hapylias JOTHKHA H3JI0KEHHUS Y4eOHOro
Marepuana. JIeKuio cieayer HauuHaTh, TOJIBKO YETKO 0003HAUMB €€ XapaKTep, TeMy U Kpyr TeX
BOIIPOCOB, KOTOPKIE B €€ X07e OyIyT paCCMOTPCHBI.

B ocHOBHOI 4YacTu IeKIMM CIEAyeT pacKpblBaTh COJEp)KaHUE YYEOHBIX BOIIPOCOB,
aKIICHTUPOBATh BHUMAHUE CTYJACHTOB Ha OCHOBHBIX KATETrOpUsX, SBICHUSIX U Ipolleccax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh U COACPKAHHE PA3IMUYHBIX TOUYEK 3PEHUS U
HAyYHBIX TMOAXOJOB K OOBSICHEHHIO TeX WIM WHBIX SBIeHWM U TmpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBATh COOCTBEHHYIO IMO3MIIMIO MO CIHOPHBIM TEOPETUYECKHM BOIPOCAM.
[IpuBoauTh TpUMeEpHL. 3adaBaTh IO XOJY H3JIOKEHHUS JEKIIMOHHOTO Marepuajga PUTOPUUYECKUE
BOIIPOCHl M CaMOMY JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AKTUBHU3AIMH MBICIUTEIHHOU
JIEATEIIbHOCTH CTYJEHTOB, IOBBIIMICHUIO MX BHUMAaHUSA M HMHTEpEca K Marepually JEKIUHU, €€
conepkanuto. [IpenogaBaTens MOMKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIEKTHUPOBAHHIO
JIEKIIMOHHOTO MaTepuaia, MOAYEepPKUBATh HEOOXOJUMOCTh OTPAXKEHHs] B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3y4aeMOil TeMbI, 0CO00 BBIAETSIS KaTerOPHITHBIN amnmapar.

B 3akmounTensHOM YacTu JeKIUU HE00X0auMO chopMyIHpoBaTh 0OIIME BHIBOBI 110 TEME,
pPAacCKpBIBAIOIIME COJEpP)KAHHWE BCEX BOIPOCOB, TMOCTABICHHBIX B JIeKIUU. OOBSBUTH IUJIaH
O0YepEeHOT0 CEMHUHAPCKOTO WJIM JIa0OpaTOPHOTO 3aHSATHS, AaTh KpaTKUE PEKOMEHIAIMH TI0
MOATOTOBKE CTYJEHTOB K CEeMHHApy WM JlabopaTopHOW padore. OmpenenuTh MECTO U BpeMs
KOHCYJIbTAIIUU CTYJEHTAaM, MOXKEIaBIINM BBICTYITUTh HA CEMUHApE C JOKJIaaMu U pedeparamu 1o
aKTyaJIbHBIM BOIIPOCaM 00CYKIaeMOU TEMBI.

[Tpu 5ToM BO BCeX YacCTSIX JEKIUU HEOOXOAMMO BECTH TUAIOT CO CTYACHTAMHU U JaBaTh
CTYJIEHTaM BO3MOXHOCTb JUCKYTHUPOBATH MEXKIY COOOM.

[lenp mMpakTUYECKUX 3aHIATHA O0O0ECIEeYUTh KOHTPOJh YCBOEHHUS Y4eOHOro MaTepuaia
CTYJIEHTaMH, pacIIUpeHHe W YriyOleHue 3HAHWM, IMOJYYCHHBIX WMH Ha JIEKIHSIX U B XOJe
caMmocTosTeNlbHOW paboThl. [loBeimenne 3((PEKTUBHOCTH MPAKTHUECKUX 3aHATUNA JOCTHTACTCS
MOCPEJICTBOM CO3/IaHMSI TBOPUYECKOM OOCTAHOBKH, PACIIOJAraroIIe CTYIEHTOB K BBICKA3bIBAHHUIO
COOCTBEHHBIX B3TJIAJIOB W CYXJICHHH MO OOCYXJZaeMbIM BOIMPOCAM, >KEJIAHUIO Yy CTYACHTOB
nmopadoTaTh y TOCKU MPHU PEIICHUN 3a/1a4.
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[Tocne kaxaoro JEKUMOHHOIO M MPAKTHYECKOIO 3aHATHUS CHENaTh COOTBETCTBYIOLIYIO
3alMch B JKypHajaX ydera IOCEUIaeMOCTH 3aHSATUH CTYJEHTaMH, BBIICHUTh Y CTapoOCT YUYEOHBIX
Ipynn NPUYMHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUAX. [IpoBOAUTH rpynnoBble U WHAUBUIYaJIbHbIE
KOHCYJIbTallUM CTYJEHTOB II0 BOIIPOCAaM, BO3HUKAIOLIMM Y CTYJEHTOB B XOJI€ MX IMOATOTOBKH K
TEKyIIeH M MPOMEXYTOUHOH aTTecTallud MO y4eOHOW AMCUMILIMHE, PEeKOMEHIOBAaTh B IMOMOIIb
yueOHbIE U IPyTrue MaTepualbl, a TAKXKe CIPABOUYHYIO JIUTEPATYpy.

B neKuOHHBIX WM MPAKTUYECKHMX HEOOXOJMMO BECTH JAMAJIOr CO CTYJEHTaMH U JaBaTh
CTYJI€HTaM BO3MOXHOCTb JUCKYTUPOBAaTh MEXIY COOOM.

[TpenonaBarens, NPUHUMAIOIIUN 3au€T, JINYHO HECET OTBETCTBEHHOCTH 3a IPABHJIBHOCTD
BBICTABJICHUS OLICHKHU.

5.2 MeToanuyeckue yKazaHus JJis1 00yYAIOIIUXCS M0 OCBOEHHMIO M CIIUTIIUHbI

CamocTtosTenbHas paboTa SBIsIeTCS OAHUM U3 BHIOB MOTy4YeHUS 00pa30BaHUS
00y4JaroIMMHUCs U HalpaBjieHa Ha:

[] u3y4eHune TeOpeTUIEeCKOro MaTepurara, MOAroOTOBKY K JEKIIMOHHBIM U CEMUHAPCKUM
(MpaKTUYECKUM) 3aHATHAM;

[] MOATOTOBKY K TECTUPOBAHHUIO;

[] MOAroTOBKY MPE3EHTALMHU 110 MIPEITI0KEHHON TEME.

CamocTtosTenpHas paboTa CTYJACHTOB TPEACTABISICT COOOW BaKHEHIIee 3BEHO Y4eOHOTO
mporecca, 0e3 TPaBWIBLHOW OpPraHM3alMd KOTOPOrO OOYyYaroIIHMiiCs HE MOXET OBITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT JoMKEeH MOMHUTh, YTO MPOBOJIUTH CAMOCTOSITENIbHBIE 3aHATHUS CIEIYET PETYISPHO.
Od4eHb BaXHO MPUIIOKUTh MAKCUMYM YCUJIHH, BOJIM, 4TOOBI 3acCTaBUTH ceOs pabOTaTh C MONHOMN
Harpy3Ko# C epBOro JHS.

He crnenyer oTknanpiBaTh paboTy Takke M3-3a HEpaOOUYEro HACTPOCHHS WM OTCYTCTBHS
BIOXHOBeHMs. HacTpoeHue HykHO co3iaBath camoMmy. [loHMMaHne HEOOXOMMOCTH BBIIOJIHEHUS
paboThl, 3HAHKE LEJIH, OCMBICIIEHUE TIEPCIIEKTHUBbBI OJJATONPUSITHO BIMSIIOT HA HACTPOCHHUE.

Kaxxaplii cTy€HT JOJKEH caM IUIaHMPOBATh CBOIO CaMOCTOSITENIbBHYIO padoTy, UCXOAS U3
CBOMX BO3MOKHOCTEH M NPUOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHE pabOThI, co3laeT Oojee
CIOKOIHYIO OOCTaHOBKY, UTO B UTOTE MOJIOKUTENIHO CKA3bIBAECTCS HA YCBOGHUH MaTepHUaa.

BaxHo monHee yuecTh 00CTOSTENbCTBA CBOCH paOOThI, YACHUTH, YTO SIBJISIETCS TJIaBHBIM Ha
JAHHOM JTare, KaKyl MOCIEeI0BaTEIbHOCTh PadOThl BHIOPATh, YTOOBI BHIMOJHUTH €€ JIydlle U C
HAaUMEHBIINMHU 3aTpaTaMHi BPEMEHH U SHEPTHUH.

st uiogoTBOpHOM pabOThl HEMAJIOBAXXHOE 3HAYEHHWE WMEET OOCTaHOBKA, OpraHU3aIlMs
pabouero mecra. HyxHO H00UTBCS, 9YTOOBI MECTO PabOThI MO BO3MOXHOCTH OBUIO TIOCTOSIHHBIM.
Pabora Ha nmpuUBBIYHOM MecTe JienaeT ee Oosiee I0A0TBOPHOM. [IporyKTHBHOCTE pabOThl 3aBUCUT
OT IPAaBWJIBLHOTO YepeoBaHMs Tpyda U OoTAbIxa. [loaToMy Kaxk/ble yac WM ABa ClenyeT AenaTh
nepepblB Ha 10-15 mMuHyT. BBIXOAHBIE AHM JIydllle THOCBSTUTH AKTUBHOMY OTHABIXY, 3aHSATUAM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3JlyXe U T.a. Jlake NEpEKIIIOUEHUE C OJHOTO BUJIa YMCTBEHHON
paboThI HA IPYTOM MOXKET CITYKUTh AKTHBHBIM OTIBIXOM.

CTyneHT JOJKeH NOMHHUTb, YTO B IIpolecce OOYYEeHHs BaKHEHMIIyI0 pOJIb HrpaeT
camocTosTenbHas pabota ¢ KHUroi. HayunThcst paboTaTh ¢ KHUTON — BasKHEHIIIasl 3a/1a4a CTYACHTA.
be3 sroro HaBblka OyJeT upe3BbUAHO TPYJHO H3y4aTh IPOTPAMMHBIM Marepuain, ¥ MHOTO
BpeMeHH Oy/IeT MOTpaueHo HepalmoHalbHO. PaboTa ¢ KHUTON CKIIaJbIBaeTCs U3 YMEHHUS [10100paTh
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HEOOXOIMMBbIE KHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BBHIOpATh TIJIaBHOE, YCBOUTH U

IIPUMEHUTD Ha IIPAKTHUKE.

®opmMa NPOMEKYTOYHOM aTTECTALMH: 324€T, IK3aMEeH.

6. DoH/I OLIEHOYHBIX CPEICTB
6.1 MeToabl KOHTPOJIA U OLIEHUBAHUSA Pe3yJIbTAaTOB 00y4YeHMsI
HaumeHoBaHume [IpencraBnenue
No OLIEHOYHOTO Kparkast xapakrepuctruka O1eHOYHOT O OLIEHOYHOTO
OC CpeJicTBa CpeacTBa cpencrea B DOC
o Kommekr
CpelncTBO TPOBEPKHM YMEHHM NPUMEHSTh
KontponbHas padota KOHTPOJIHBIX
1 MOJIyYCHHBIC 3HAHUS Il PEIICHHS 3a]a4 o
(K/P) 3a/1aHui 110
OTIPEIETICHHOTO TUIIA TI0 TEME WU pa3zeiy
BapHaHTaM
CpencTBO MPOBEPKU YMEHHUH IIPUMEHSTH .
pel poBep Y P Komimiekr 3aganui
PacuetHo- MOJTyYCHHBIC 3HAHHUS no 3apaHee
. JUTSL BBIITOJTHEHUS
2 | rpaduyeckas paboTa OIpEACICHHON METOIUKE I PEHICHHUS ACUCTHO
(PI'P) 3a7a4  WJIM 33JaHU 1[0 MOIYJII HIH P N
rpadguveckoit paboThI
MUCLIUILIMHE B LIEJIOM.
[TponykT CaMOCTOATEIIbHON paboThI
CTyJIeHTa, MPEACTaBIAIONINI cO00N KpaTKoe
HU3JI0KEHHE B MMUCbMEHHOM BUJIE
MOJyYEHHBIX Pe3yJbTaTOB TEOPETUYECKOTO
Pedepar . .
3 (P) AHaJM3a OINpelelieHHOW HayuHou (yueOHo- | Temsl pedepaToB
MCCIICIOBATENIbCKOM)  TEMBbI, Tl  aBTOP
PACKpBIBAET CYTh HCCIIEIYeMOMl MpOOJIEMBI,
MPUBOIUT Pa3INYHbIE TOUYKU 3PEHUS, a TAKKe
coOCTBEHHEBIE B3TJISIABI HA HEE.
CpelncTBO KOHTpPOJI, OPraHW30BaHHOE Kak
cnenuaibHas — Oecema  MEJarorMyeckoro
YcTHBIM onipoc  [pabOTHHKA C  OOy4yarollMMCS Ha  TEMBI, Bomnpocs! no
4 cobeceloBaHUE, [CBSI3aHHBIC C HM3y4aeMOM JUCIUILUIUHON, | TeMam/paszenam
(YO) pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHHUI JUCIUTUTMHBI
00ydJaromerocs 1Mo onpeneIeHHOMY paszieny,
remMe, mpobieme U T.11.
Cuctema CTaHAApTU3UPOBAHHBIX 3aJIaHHM,
5 Tect MMO3BOJIAIOMIAS aBTOMaTU3UPOBATh ®DoH/I TECTOBBIX
(T) NpOLEAYPyY H3MEPEHHs YPOBHS 3HAHUN W 3a1aHui
YMEHHUH 00y4aromerocs.
CpencTBO  MPOBEPKHM  3HAHUW, YMEHUHU,
OK3aMeHaIMOHHEIE DK3aMeHaIMOHHbIE
HaBBIKOB. MOKeT BKIIIOYaThb KOMILIEKC
6 OMIIETEI cODETIYEC OIDOCO . omnetsl. [lIkana
T THYECKUX BOIT B q
(Ob) p BOTIp ’ ad, OLICHUBAHHSI.
MPAKTUYECKUX 3aJaHHH.
6.2  OuneHouHsle cpeacTBa
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[IpomexyTouHasi arrectanusi odydaroumxcsi B ¢popMme 3a4éra U 3K3aMEeHa MPOBOIHUTCS T10
pe3yJbTaTaM BBITIOJHEHHUS! BCEX BHJOB yU4eOHOH pabOThI, MPEAyCMOTPEHHBIX yUE€OHBIM IUIAHOM IO
JJAHHOM JUCLHUILIMHE, IIPU 3TOM YYUTBIBAIOTCA PE3YJIBTATHI TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH B
TedyeHue cemectpa. OLEHKa CTENEHM JOCTHXKEHHsS OOy4YaroLIMMMCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0yuyeHMs] 1O AUCLUUIUIMHE HPOBOJIUTCA IpenojaBaTeieM, BEIyLIUM 3aHATUSA 110 JUCLHUIUIMHE
METOJOM DKCIEpTHOM oueHkH. [lo uToramM mnpoMEKyTOYHOM aTTecTalud M0 JUCLUILINHE
BBICTABJISAETCS OLICHKA «3aYTEHO» UJIU «HE 3a4TCHO».

O0s13aTeIbHBIMHM YCJIOBMSAIMHM TOATOTOBKH CTYJAEHTAa K NPOMEKYTOYHOH aTTecTAlMHU
SBIISICTCA  BBITIOJIHEHUE CTYACHTOM: pacueTHO-rpaduyeckux pabdoT, NPUBEICHHBIX B 1. 6,
KOHTPOJIbHBIX Pa0OT M TECTOBBIX 3a7aHuii (B (hopMe OJIIAHKOBOT'O MJIM KOMIBIOTEPHOTO BapUaHTA),
npuBeneHHbIX B [Ipunoxxenun 2.

HIxa
Ja Onucanue
OLICHUBAHHUSA

BrinonHensl Bce 00s13aTesibHbIE YCI0BHUSI MOATOTOBKHU CTYJAeHTa K
NPOMEKYTOYHOM aTTecTalMu, npeodycmompeHmbvie npocpamMmou
oucyunnunvl. CTYyAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUI, YMEHUH,
3 HAaBBIKOB  TMPUBEJEHHBIM B  Tabmumax  MOKaszaresieil,  omepupyer
e MPUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMHU, HaBBIKAMH, IPUMEHSET HUX B
o CUTyalUsX MOBBIIIEHHONW CIOKHOCTH. IIpu 3TOM MOryT OBITH AOIYILIEHBI
HE3HAYUTCJIIBHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPU aAHAJTIUTUUYCCKUX
onepanuiax, IHICPEHOCC 3HAaHUA | YMCHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBLIC

CUTYyallHH.

He BbmosiHeHb o00si3aTe/ibHBbIE YCJIOBUSI MOJATOTOBKH CTYJIE€HTAa K
NMPOMEKYTOYHOM arrecTalmu, npeodycmompeHnmbvie npocpammou

He oucyunaunsl, WJIN cTyaeHT 1€MOHCTPUPYET HETIOJTHOE COOTBETCTBHE 3HAHUM,

yMEHHI, HaBBIKOB INpPHUBEIECHHBIM B TaOJMIaX IOKa3aTeNel, IOMyCKarTCs
3a4TEHO

3HAYUTCIIBHBIC OH_II/I6KI/I, MMPpOABIACTCA OTCYTCTBUC 3HaHI/II71, YMCHHﬁ, HaBBIKOB
o psany HOKa3aTeJ'ICI71, CTYACHT HUCHLITBIBACT 3HAUYUTCIIbHBIC 3aTPYAHCHUA IIPU
OINICPpHUPOBAHUU 3HAHUAMU U YMCHUSAMU IIPU UX IICPECHOCC HA HOBLIC CUTYAILIUU.

[TpomesxyTouHas arTecTanus oOydarommxcs B popMe 3K3aMeH MPOBOAMUTCS MO pe3ysIbTaTamM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JaHHOMN
JUCHUIINIMHE, ITPU 3TOM YUHUTBIBAIOTCA PE3YJbTAaThl TCKYIIETO KOHTPOJIA YCIIECBAEMOCTH B TCUCHUEC
cemectpa. O1eHKa CTeNeHN JOCTHKEHNS 00yJaroUMHUCS TIaHUPYEMbIX PE3yJIbTaTOB 00yUEHUS 10
JUCHUIINIMHE TIIPOBOAUTCA IMPEIoAgaBarciicM, BEAYUIUM 3aHATUA 110 JUCHUIIINHC METOJ0M
DKCIEPTHOM oOleHKU. Ilo uToraM mpomexyTOYHOM arTrecTanuu MO AMCLUILIMHE BBICTABISAETCS
OLICHKA «OTINYHO», «XOPOILIOY, «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

O0s13aTeIbHBIMHM YCJIOBHSAAMH TOATOTOBKH CTYJAEHTAa K NMPOMEKYTOYHOH aTTecTANMHU
ABJIIETCS BBIMIOJIHEHUE CTYJEHTOM: pacyeTHO-Tpapuyeckux padboT, MNpPHUBEAEHHBIX B 1. 6,
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KOHTPOJIBHBIX Pa0OT M TECTOBBIX 3a7aHuil (B (hopMe OJIAHKOBOT'O MJIM KOMIBIOTEPHOTO BapUaHTA),
npuBeieHHbIX B [Ipunoxxenun 2.

HMIxana
Onucanune
OLICHUBAHUSA

BrimonnHeHsl Bce BHIIBI YI€OHOUW pabOThI, IPEyCMOTPCHHBIE
paboueit mnporpammoii. CTyIeHT JI€MOHCTPUPYET COOTBETCTBHE
3HaHWI, YMEHUIA, HABBIKOB MIPUBEJCHHBIM B Ta0JIMIaX TOKa3aTeeH,
o ONEepHUPYyeT MNPHOOPETCHHBIMUA 3HAHHMSMH, YMCHHUSMH, HaBBIKAMH,
O NPUMEHSET UX B CUTYaIMsSX IOBBIIMICHHON CIIOKHOCTH. [lpu 3TOM
MOTYT OBITh JIONYIICHbl HE3HAYUTEIIbHBIC OIIUOKH, HETOYHOCTH,
3aTPYAHCHUA NPHU aHATIUTUYCCKUX OIICpanudax, MCPCHOCC 3HAaHUU U

yMeHI/H\/JI Ha HOBLIC, HCCTAHAAPTHBLIC CUTyalluu.

BoinosiHeHbl Bce 00s13aTeJIbHBIC YCIOBHSA IOATOTOBKH
CTyJeHTa K MPOMEXKYTOYHOH AaTTeCTANMH, IPEIyCMOTPEHHBIC
nporpaMMoil  aucuMmiuHel.  OOydaromuics — J1€MOHCTPUPYET
YaCTUYHOE COOTBETCTBUE CIEAYIOIIMX 3HAHUM, YMEHUH, HaBBIKOB
X MPUBEAECHHBIM B TabnuIax MoKa3arelieu, ONEPUPYET

OPOHIO IPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU, HaBbIKaMH, IPUMEHSIET UX
B CHUTyallUAX IOBBILIEHHOW cloXHOCTU. [Ipu 3TOM MOryT OBITH
JIOMYIIEHbl HE3HAYMTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTpyIHEHUs
IIPY aHAJIUTHYECKUX OIEPALUAX, IEPEHOCEe 3HAaHMW M YMEHUH Ha

HOBBIC, HCCTAHAAPTHBIC CUTYallUH.

BeinonHeHBl Bce 00s13aTeJIbHBIC YCIOBHSA TOATOTOBKH
CTyJeHTa K NPOMEXYTOYHOH AaTTeCTANMH, IPEIyCMOTPEHHBIE
nporpaMMoil  pucuumuHbl.  OOyuarommiics — A€MOHCTPHUPYET
Y IOBIETBOPUT | HEMOJIHOE COOTBETCTBUE CIEAYIOIIMX 3HAHUMN: Jomnyckarores
€JIbHO 3HAYUTENIbHbIE OMNOKU, MPOSBISAETCS HEJOCTaTOUHOCTh 3HAHWM, MO
psaay TokaszaTened, oOyd4arolMiics HCHBITBIBACT 3HAYUTENIbHbBIE
3aTpyJHEHHUS MpPH ONEPUPOBAHUHU 3HAHMSIMM IPU HX IEpEeHOCE Ha
HOBBIE CUTYallUH.

He BbmmonHeHsl  o0si3aTe/ibHBbIE YCJIOBHS TOATOTOBKH
CTYICHTa K NPOMEXKYTOYHOM AaTTeCTAllMH, IPEIyCMOTPECHHbIE
nporpammoit  aucuuiuimeel, WJIM  CTtyneHT  aeMOHCTpUpyeT
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB IIPUBEICHHBIM B
TabMUIaxX TIOKa3aTeNel, JOMyCKaloTCs 3HA4YUTENbHbIE OIIMOKH,
MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHHUH, HABBIKOB II0 pPALY
[IOKa3aTeJIed, CTYACHT MWCHBITHIBAET 3HAYUTEIBHBIE 3aTPYAHEHUs

Heynosnersop
UTEIILHO

IIPU ONEPUPOBAHMM 3HAHMSMU M YMEHUSMH IPH UX IEPEHOCE Ha
HOBBIE CUTYalllH.
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Honyckaercs MPOBEJICHUE 3a4€TOB u 3K3aMEHOB B cUucTeMe LMS
(https://Ims.mospolytech.ru/ B Buae HTOroBOro TeCTUpOBaHUS MO Kypcy. Kpurtepuu oueHku u
IpaBUiIa MPOBEICHHUS TECTUPOBAHMS IPUBEICHBI HA KypCe.

O6D83€H 9K3aMCHAIITMOHHOT'O OMJIETa IO CTATHKE:

MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA30BAHUS POCCUMCKOM DENEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICIHIET'O OBPA30OBAHN A
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@®akysbTeT ba3oBbIX KOMIIETEHIUH,
HucuumnnuHa «Teopernueckas MexaHUKay
OO6pazoBarenbHble IPOrPaMMBbL:

Kypc 1, cemectp 2

BUJIET JIUISA BAUYETA
1. MOMEHT CHJIBI OTHOCHUTEIILHO IIEHTPA KaK BEKTOP.
2. CBsI3M M UX PEAKILIUH.

3. 3agaua.
— Ornpenenuth peakiuu CBs3eil B
F _ ( Toukax 4, B u C mapHupHO-
§ A J : \ ' cousleHeHHOM ['-00pa3Hoi 6anku AB,
. i Wﬁ B ecnu uzBectHsl: P (H),
B el S S0 g (H/w), M (Hw), 0°, @ ()
J M b (m), P (H).
S M
§ A
77777

0608361_1 9K3aMCHAITMOHHOTO OunjeTa 10 KWHEMATHUKE U IMHAMUKE:

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUNCKON OEJNEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICIIEI'O OBPA3OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

K+
HucuuruinHa «TeopeTnyeckast MEXaHUKa»
O6pazoBarenbHble TPOTPaMMBbI:


https://lms.mospolytech.ru/
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Kypc 2,3 cemectp
3K3AMEHAIIMOHHBIN BUJIET

1. Teopema O CI0OKEHUH CKOPOCTEH MPH CI0KHOM JBUIKEHUU TOYKH.
2. [TpuHUMO BO3MOKHBIX ITepeMelieHni. MneanbHbie CBS3H.

3. 3agaua.

CrepxeHb AB BpalllaeTcs BOKpPYT ocH,
MEePIEeHIUKYISIPHOM TJIOCKOCTU 4epTeka, PaBHOYCKOPEHHO U3
COCTOSIHUSI TIOKOS C YIJIOBBIM YCKOpeHueM &, =1 ¢? . Ilo

CTEP>KHIO JBIDKETCSI TOUKa M ¢ IOCTOSIHHOM CKOPOCThI0 V=5 M/C.
Onpenenuts 1nojgHOE ycKopeHHe Touku M uwepe3 2 c. mocie
Hayaja JABW)KEHUsA. B HadanpHbIM MOMEHT Touka M Haxoauiach B
Touke B.

2. KonTpoJsbHbie padoThl
Bpems Ha BbInosiHEHHE Kax10M paboThl — 20 MUH.
2.1 Pazpen «CraTuka»

2.1.1. Onpenenenne peakiuii Onop MIOCKOM MPOCTON KOHCTPYKIIMH.
[Tpumep BapuanTa paboThI:

b

g P
f
__El’ﬂllli \&
PE.. & A
| =
| 14

2.1.2. Onpenenenrie peakiyii onop MmIOCKOW COCTABHON KOHCTPYKIUH.
[Ipumep BapuanTta paboTHI:
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2.1.3. [IpuBeaeHnEe NPOCTPAHCTBEHHOM CUCTEMBI CHII K LICHTPY.

[Tpumep BapuanTa paboOTHI:

MpuBecTu cunbl ﬁ, E,

CYMMbI MPOEKLUIA CUIT Ha OCK KOOpAUHAT U CyMMbl MOMEHTOB CUI OTHOCUTENBHO OCENn

KOOPAMHAT.)

2.2 Pa3znen «Kunemarukay:
2.2.1 Kunemarnka TOUYKH.
[Ipumep BapuanTta paboTHI:

Touka gBmAKETCA B KOOpI[HH&THOﬁ IIJIOCKOCTH XY .
3akoH ABWIKCHUS TOYKU 3a1aH YPABHCHUAMU X = X(t),

¥ =y() (x,y-BCaHTUMeTpax, f -

B CEKyHJax).

=y

1 MOMeHT M K 3agaHHoii Touke O B npocTpaHcTee. (Onpeaenutb

X =Xx(t), cM

Yy =y(t), cm

,CEK

t

(T
X =2sin| —

it
=-3cos| — |+
4 3

4

OHpCI[eJ'II/ITL TPACKTOPUIO TOYKH U JIsI MOMCHTA BPCMCHU

t =t;, CeK. HAaUTH:

- IIOJIOKCHHUE TOYKH Ha TPACKTOPUU;

- CKOPOCTh ¥ YCKOPEHHE TOYKH;
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- KacaTeJIbHYI0 U HOPMAJIbHYIO COCTaBIAIOIINE YCKOPEHUS;
- paauyC KpUBU3HBI B COOTBETCTBYIOLIEH TOUKE TPACKTOPUHU.

2.2.2 IlpeobpazoBanre MPOCTEHUIINX ABHKEHUIN TBEPIOTO TEa.
[Ipumep Bapuanrta paboTHI:

3AJIAHUE 2.64.I'py3 1 MEXaHU3Ma
coBepuIaeT IPSIMOJIMHENHOE IIOCTYNaTENIbHOE

£ <

IBUKEHUE 10 3akoHy X = 2,5t cm . Ecin r,=8cm,
R,=32cm, Ry=T2cm, t =0,4cex, yckopenue a,,

2
paBHo ... cM/cex

2.2.3 CnoxxHO€ OBMKEHUE TOUKH.

[Tpumep BapuanTa paboTHI:

[IpsiMOyTONBHUK BpaIIa€TCs B IJIOCKOCTH PUCYHKA C MMOCTOSIHHOM YTJIOBOW CKOPOCTHIO @
BOKpPYT ocH, npoxopsiei uepe3 Touky O. [To mpsMoyronsHUKY TO Jyre OKPY>KHOCTH pajnyca
FIIBHDKETCS TOYKAa MC TTOCTOSTHHOM CKOPOCTBIO V. OnpeieiuTh OTHOCUTEIIBHOE, TIEPEHOCHOE U
KOPHOJHMCOBO YCKOpeHHEe ToukH. Ha prucyHKe noka3aTh HalpaBJeHHs] BEKTOPOB 3TUX YCKOPEHUH.

aHo:
\VV=const;
w=const;

/*\ Haiitu:
‘/ O ar! ae’ ak
d'(!)

2.2.4 TlnockomnapamiensHoe ABUKEHUE TBepaoro tena. Komeco.

[Tpumep BapuanTta pabOTHI:

Koneco paguyca 1 M aBu»keTcs 0 NpSIMOJIMHEUNHOMY peibCy. 3aaHbl CKOPOCTh U
yCKOpeHHue IIeHTpa Koyieca. HaiiTu ckopocTh U yckopeHue Touku M, nexarieit Ha 000/1e KoJeca, B
MOJIOKEHUH, YKA3aHHOM Ha PUCYHKE.
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OaHo:
R=1m;
V.=2 m/c;

a.=3 m/c’

Hantu:
VM ; afvi

2.2.5 [lnockonapaiieTbHOE JIBH)KEHUE TBEPIOTO Tesia. KpuBOIIMITHO-IIATYHHBIA MEXaHU3M.

[Tpumep BapuanTa paboTHI:

B kpuBommmnHo-maTyHHOM MexaHu3me KpuBomun OA Bpamaercs ¢ mocTOsSTHHOMN
CKOpOCThIO Mo. Haiitu ckopocTu u yckopenus Touek Au B. Heo6xoaumelie pasmepsl U yTibl
MIPUBE/ICHBI Ha PUCYHKE.

A OA=]
AB=2]

2.3 Paznen «Jlunamuka:
2.3.1 lunamuka MaTepualbHON TOUYKH.
[Ipumep BapuanTta paboTHI:

BapuanT Ne§

pr3 MacChl m JBUXKETCS BAOJIb IIaIKON
FOpHSOHTaHBHOﬁ IUIOCKOCTH MO JA€HCTBUEM CHUJIBI F ,

o 2 o
MOJIyJIb KOTOPOIi MeHseTcs no 3akony I = 3¢” (m). Haiitu

3aKoH aBwxenus Tena, ecmunpu [ =0x=1m, V' =0,

2.3.2 Teopema 06 U3BMEHEHNH KHHETUYECKOTO MOMEHTA MEXaHUUECKOM CUCTEMBI.
[Tpumep BapuanTa paboTHI:
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aHo.
My; Mg; Mg;
A Re; e O;

pg; T (TENO A);
ﬁa? | e V(0)=0

Hantu:
Eg

2.3.3 Teopema 06 U3MEHEHNH KHHETUYECKON YHEPTUU MEXAaHUYECKON CUCTEMBI.
[Tpumep BapuanTa paboTHI:

E‘A\> B

aHo:
My Mg Mg
Rg; Ie: o Re;
Ps: K (Teno C); Hantu:
V(0)=0 V,; a,

2.3.4 Ilpunnun {anamGepa a1 MEXaHUYECKOH CHUCTEMBI.
[Tpumep BapuanTa paOOTHI:

ps: K (Teno C);
V(0)=0

2.3.5 lpunamun J{anam6epa-Jlarpamka (O01iee ypaBHEeHHE TUHAMUKH ).
[Tpumep BapuanTta paboOTHI:
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aHo:
m, mg; mg;
Rii h ol Ry:
P K (Teno C); HawnTn:
V(0)=0 V. a,

- OLIEHKA «3a4TE€HO» BBICTABISETCSA CTYAEHTY, €CIM OH IPUMEHMUI MOJYUYEHHbIE 3HAHUS U
pelnI 3aa4y KOHTPOJIBHOU PaboThI;

- OIICHKA «HC€ 3a4TCHO», €CJIN OH HC BBIIIOJHUII 3aJaHHUC KOHTpOJ'ILHOfI pa60T1)1.

3. TecTsl 1J15 MPOBeaeHUsI PYOEKHOT0 KOHTPOJISI 10 Pa3/ieiaM TeopeTH4ecKoii
MeXaHHKHU

3.1 Tect no pazneny «Cratukay. Coaepxut 20 BonpocoB. Bpems Ha BeinoiaHeHue tecta 45

MUH.
[Tpumep TecToBOTO 3aAaHMUS:
3aganue 1
PaBHozelicTByIOIIEH CHUIT }71 u F‘z Oynert cuna
1) R, 2) R, 3) R, 4) H1

OJJHa U3 CHUJI

3anana npoekuus R =5 H paBHOAEHCTBYIOLIEH IBYX CXOJALINXCS CUIT I*:1 51 172 Ha
ropusoHTanbHyio ock Ox. ITpoexims cunel F Ha 3Ty ke och paBHa 7 H. Torja anre6pandeckoe
3HaYEHMe MPOEKIMH Ha 0ch OX cuibl F, paBHO

1)-1 2)-2 3)2 4)1

3ananne 3

Benuunna paBHOJEHCTBYIONIEN ABYX PaBHBIX MO MOAYJIO cxoasimuxcs cun F, = F, =5 H,

oOpasyrommx Mexmay codoit yroa 60° , paBHa
1)5-3H 2)5H 3)5-\2H 4)10 H

3aganue 4
I'py3 Beca P nexuT Ha IIaKON HAKJIIOHHOW ITOBEPXHOCTH.

OnpenenuTs 3HaUeHHe CUTbl F | ylepKUBAIOgIIei rpy3 B PABHOBECH.
1) Pcosa 2)
Psina

3) Ptga 4)
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Pctga

3ananue 5
VYkaxuTe npaBuiIbLHOE HAIIPABJICHUE PeakiMi cBsi3ei B onopax A u B.

3anaunme 6

VYKaxuTe NpaBuIbLHO HAIIPABICHUE PEAKIIMI CBSI3€l B TOUKE A M HEBECOMBIX CTEPXKHAX 1 U

z%usoo 1. VAT_)EA/ﬁz 2. TﬁA Tﬁz 3. vAL)_:ATNZ 4.

T -

NJ N,

vl;,#, Ny A

3aganue 7
VYkakuTe npaBUiIbHOE HalpaBiIeHUE peakluil CBsA3el B onope A .

N,v

3ananue 8
VkaxunTe, KaKou u3

BEKTOPOB M300paXaer 4NN,
TIPaBHIIBHOE HAIPABJICHUE
peaktum onopsI B. Ny

3aganue 9
Onpenenuts MOMEHT cuibl P OTHOCHTENBHO LieHTpa O, eciu
pagnyc-BEKTOpP 7 U3BECTEH

1) M, =FxP 2 M, -7 P
3) M, =PxF 4)
M,=-FxP
3aganue 10
OnpenenuTs CyMMy MOMEHTOB ¢l P 1 ) OTHOCUTENBHO LieHTpa O
1) M,=—P-a-sma+Q-b-snf ; 2)
M,=0Q-a-cosp—-P-b-sina
3) M, =—P-a-cosa—Q-b-sinf ; 4)

M,=-P-a-cosa—Q-b-sinf
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3aganue 11
[Tapoii cuit Ha3pIBaeTCs CUCTEMA JIBYX CHIL:

1) paBHBIX 110 MOAYJIIO, TAPAJLIEIBHBIX U HAITPABJICHHBIX B IPOTUBOIIOJIOKHBIE CTOPOHBI;
2) nexammx B OJHOM IUIOCKOCTH;3) PaBHBIX IO MOIYJIIO U JISXKAIIMX HA OJHOU MIPSMOIA;
4) paBHBIX 10 MOAYJIIO U MIEPIECHANKYIISIPHO PACTIONOKECHHBIX.

3aganue 12

OrnpenenuTb MOMEHT Taphl CUJT (}_’1 ,f_’z) OTHOCHUTEINBHO LieHTpa O.
P=P=10kH, AB=2m,d=3m.

1) M,=30kH  -m2) M,=10kH - m

3)M,=-20xH -m 4)
M,=-10kH -m

3apanue 13
Ha Ganky neiictByer cuna F =4 H u napa cui ¢ MOMEHTOM M = 2
H-m. Onpenennts MOMEHT B 3ajenke A, eciiu AB =4 m. 3%&_\
1) 14 Hm2) -14 Hm3) 16 Hmd) -16 Hm
3aganue 14

Onpenenuth BEIUUYMHY CUIIbI, Cxumaroleit teno E, ecnu M = 2

. |
HmuOA=2nm 3: “ s
1)1 H2) 0,5 H3) 1,5 H4) 2 H

3aganue 15
Kakas cucrema ypaBHeHul paBHOBecus BepHa?

)Y B, =0,> M, =0,>M,=0:2)
> P, =0,> M, =0,>M, =0

3) DM =0,> My =0,> M, =0:4)
DMy =0, My =0,> M, =0

3aganue 16
Ecnu Bec 6pyca P = 100 xH, To naBnenue 6pyca AB Ha cTeHy paBHO

1)50/1,41 H 2)50 H 3)50-1,41 H 4100 H

3aganue 17
K remry Becom 200 H, KOTOPBIi JIEKUT HA TOPU3OHTAIBHON ITOBEPXHOCTH, IIPUBS3aHA

ropusoHTaibHas BepeBka. Koapduiment tpenust ckoiabxenus paseH 0,2. g Toro, 4To0b! TEIO
HAYaJIo0 CKOJIBb3UTh MO0 MOBEPXHOCTH, HEOOXOIUMO HATS)KEHUE BEPEBKH, PAaBHOE

1)53 2) 40 3)32 4) 49

3ananue 18
Omnpenenutbh HaMMEHBIHIA Bec Tpy3a Q, HEOOXOIUMBIH TSI TOTO,

4yT0OBI TeN0 A BecoM 6 KH HaXoanI0Ch B MOKOE Ha IIEPOXOBATOM MIIOCKOCTH,
ecsu Ko ULUEHT TpeHUs cKobxeHHs paBeH 0,3. 1)
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Qmin=1,64 kH 2) Qmin=1,44 kH
3) Qmin=1,55 kH

3.1 Tect no pazaeny «Kunemaruka». Conepkut 20 BorpocoB. Bpemsi Ha BBINOJHEHHUE TECTa
45 MuH.
[Ipumep TecToBOTO 3aAaHMUS:

3ananme 1
UeMy paBHO OTHOCUTEIILHOE YCKOPEHUE TOUKH, JIBIXKYIIEHCS

PAaBHOMEPHO I10 ITIOBEPXHOCTH LIUIUH/PA B INIOCKOCTH, IIEPIIEHINUKYJIAPHON K
€ro OCH, €CJIM LIUJIMHAP BPaLlaeTCs PABHOMEPHO BOKPYT CBOEH ocu?

1))
2)

ﬁomn‘ =V’ / ¥+ @’r ¥ HANPABJIEHO MPOTUBOIIOIOKHO V

=2V + @*r ¥ HANIPaBJIEHO 0 CKOPOCTU V-

aOl’i’ll'i
3)
4)

=V?/r u HanpaBeHo oT T. A K T. O

aOmH

=V?/r+ @’r -2V u nanpasneno or . OX T. 4

aOmH

3ananue 2
I'py3 1 Mexanu3ma coBepIaeT NpSIMOIHHEHHOE jis

TOCTyHAaTeIbHOE JABMKEHHE 110 3aK0HY X = 8 + 407 cv . Ecim ’g;;y;f 'Kz
R,=15cm, r,=10cm ,R, =15cm, t=2,5¢, ckopocts V), paBHa: 3
1)0,9 2)4,5 3) L5 4)3,0

N
LY

n.\_mfj__k

3apanue 3
CxopocTts nientpa C Koseca, KaTAerocs: 6e3 CKOJbKEHUs,

INOCTOsAHHA. YFOJ'I, KOTOprfI COCTAaBJISICT BCKTOP YCKOPCHUA TOYKH,
SIBIISIFOILIEH CSI MTHOBEHHBIM HOCHTPpOM CKOpOCTCfI, ¢ ocero Ox PpaBCH:

1) 90°2) 30° 3)0° 4) 180°
3ananue 4.

CKOpPOCTb JBUKEHHSI TOUKH V = 2¢1 +(t - 4)]_ B mMomeHT BpemenHu ¢ = 4 ¢ yroi B rpamycax

MEXJIy BEKTOPOM CKOPOCTH U 0cbi0 OX paBeH:
1) 270° 2) 90° 3)0° 4) 180°
3ananme S.

CKopocTh IeHTpa KaTAILIEToCs MO TUIOCKOCTH 0€3 CKOJIbKEHUs Koseca paauyca (,5 m paBHa
5 m/c. CKOpOCTh TOUKH COMPUKOCHOBEHHSI KOJIECa C MIIOCKOCTHIO PaBHA:
1)0,5 2)0 3) 1 4)5

3ananue 6
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I'py3 1 MexaHu3Ma coBepIIaeT NPSIMOIMHEHHOE
TMIOCTyMAaTeIbHOE IBUKEHNE T10 3aK0Hy X = 30¢° cm . Ecom

r,=R,=10cm, R, =75¢cm, t =2c, ckopocTs V), paBHa:

1)4,52) 6,83) 9,04) 18,0

3ananme 7.3

3aaHO ypaBHEHUE JABUKEHUS TOUKU 7 = 3t + 4t]_' . B MOMeHT BpeMeHH, koraa r=5m ,

KOOpJMHATA y TOYKHU paBHa:
1)4 2)0 3)3 4)5

3ananue 8.

JIBUsKeHHe TOUYKH 3a1aH0 ypaBHeHUusAMU dx/dt =2t* uy =0,5t° . YckopeHue B MOMEHT

BpEMEHH ¢ =1c¢ paBHO:
1) 0,6 2)5

3)1,5 4) 0,8

3ananue 9

[Tpu kaKoM ycaoBHH a0COIIOTHOE YCKOPEHHUE TOUKH A, TBUKYIICHCS
1o 000y Bpallaroierocs AMcKa, HampaBJIeHO MO KacaTeNbHOM K 0001y nucka?
1) Beerma

2) Takoro ciay4ast HE MOXET ObITh
3) Ecnu B nanHbIi MOMEHT BpeMeHH V' = @R u X0Ts Obl OJTHO U3

JBUKEHHUW HE SIBJIIETCS] pPABHOMEPHBIM
4) Ecnu oTHOCUTENBHOE IBUJKEHUE SIBIISIETCS PAaBHOMEPHBIM

3apanue 10

Kakas u3 ¢popmyn npaBunsHo onpenensier yckopenue Kopuomnuca Touku
10 BEJIMYUHE, €CIN @ = const U V = const ?

1) |a.,|=0

3) |a,,,| =20V

3ananme 11

B YKa3aHHOM ITOJIOKCHUH KPUBOIIUITHO-IIATYHHOT'O

=w’r

a Kop

a 2)

4) |a

=20V

Kop

MEXaHH3Ma TOYka 4 UMeCT CKOpPOCTbV = 3m/c , AJIMHA IaTyHa

AB =1m. YrnoBas CKOpOCTh maTyHa AB paBHa:
1) 243 2) 0,3v/33) +/34) 0,543

3ananme 12.YrioBoe yCKOPEHHE BPAIIAIOIIETOCs TeJIa U3MEHSIETCSA COIJIaCHO 3aKOHY
&=2t. Ecnunpu ¢, =0 yrioBas CKOpOCTb paBHa HYJIIO, TO B MOMEHT BPEMEHU ¢ = 4 ¢ yrioBas
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CKOPOCTH TCJIa paBHA:
1)2 2)4 3)8 4)16

3apanue 13
I'py3 1 mexanu3ma coBepiaeT NpsMOJIMHEHHOE

TIOCTyTATENLHOE JBHKEHHE 110 3aK0oHy X = 7t* cm. Ecim R, =80 cu,
r,=10cm ,r;,=20cm, t =2,5¢, CKOPOCTh V,, paBHa:
1)0,7 2)0,14 3) 1,44) 2.8
3ananue 14
Kaxast u3 ¢popmMyi npaBUibHO ONpeAeNseT MOIyJib

aBCOIIOTHOTO YCKOpeHHs ToukH, ecmi @u ¥ mocrosHHbI?
1) =w’r+ 20V 2) =V2/r+a)2r+2a)V

3)

aaﬁc aaﬁc

C_la6c = \/V4/}"2 +4Cl)2}"2 4) aaﬁc = V2 /}" + a)zr — 2a)V

3aganue 15.B MOMEHT BpeMeHH, KOTa YCKOPEHHE TOUYKA a = 1,5m/¢?, a yroi Mex
y

BEKTOpaMH YCKOPEHHS U CKOPOCTH paBeH 30°, HOpMalIbHOE YCKOPEHHE TOYKU PABHO:
1) 0,75 2) 1,5 3)0,5 4)1,2

3aganue 16
YacroTa BpalieHus KojieH4aToro Bana apurareis 4200 00/ mun

Eciu B 1aHHBI MOMEHT BpEMEHU MIHOBEHHBIN LIEHTp ckopocTelt C|
matyHa 4B naxoaures Ha paccrosiHusx AC, =0,2m, BC, =0,10 m ; nnuna

kpuomuna OA4 = 0,05 4 , To CKOPOCTh TIOPIITHS B paBHa:
1) 10z 2) 147 3) 3,574) Tn

3.3 Tect no pasneny «/JAnnamuka». Conepxut 20 BorpocoB. BpeMsi Ha BBINIOJIHEHUE TecTa
80 MuH.

TecToBble 3aJaHUA A5 TECTHUPOBAHMA IO pasaery «I[I/IHaMI/IKa»

3aganue 1. Temy, nexxanM Ha HIEpOXOBaTOW TOpu3oHTaIbHOU TwiockocTu (f=0,1) cooburmmm
TOJTYKOM CKOpPOCTh V=30 m/cex. OnipenenuTpb, 3a KaKoe BpeMsi €ro CKOPOCTh YMEHBIITUTCS BIBOE.

1) t=2cex; 2) t="7cek ; 3) t=15cex 4) t=10cex
3ananme 2. [lo BeprukanpHOU nectHune (OA, Bpalawieicss BOKPYT BepTHKaIbHOU ocu OB,

INOAHUMACTCA YCIOBCK. Kax w3meHuTcs yrioBasgd CKOPOCTb Bpall€HHA 4YCJIOBCKa, €CIU €ro
pacCToAHUC OT OCH BpalllCHUSA YMCHBIIHUTCS B 2n pa3?
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[/? 1) YrnoBast CKOPOCTh YBEIMUEHA B 11° Pa3;
2] 2) YrioBast CKOPOCTh yBeIMUeHa B 4n” pas;
0 3) YrioBas cKOpoCTh yMeHbIeHa B 61° pas;
M 4) YrioBas CKOPOCTh YMEHbIIEHA B 81° pa3.
®
1> A
s AL

3aganue 3. MaxoBHK, MOMEHT MHEpPLUUU KOTOPOTLO OTHOCUTEIIBHO OCH BpalllEHUS paBeH I,
TOpMO3UTCA MOMeHTOM M =3kt*. Uepe3 Kakoll NPOMEXYTOK BPEMEHH MAaXOBUK OCTaHOBHUTCH,
€CJIM €ro HavajbHas yIJIoBas CKOPOCTb paBHA @, ?

1) t:3fﬂ : 2) t:3fﬂ : 3) t:3,2[0)0 ; 4) t:3f3lﬂ
2k k k k

3ananue 4. [Ipyxuna xxectkocta ¢=10 H/cm cxamu Ha 5 cM. Kakyro paboTy coBepmuT ympyras
cuja NpyXuHbI?

1) A=-125 Hu | 2) A=-25Hu ;
3) A= 125 Hm | 4) A=25 Hum

3apnanme S. Cucrema, cocrosimas U3 IUIATGOPMBI U YENIOBEKA, JABUXKETCA cO cKopocTero V. Kak
U3MEHUTCS CKOpOCTh Tuiatdopmbl V, ecnu dvenoBek OyAeT mepeMeniathes Mo miaaTdopme co
CKOpOCThI0 u=4V,, B cTOpoHy IBMXeHus miardopmel. Bec mmatdopmsl B 9 pa3 Goiblie Beca

YCIIO0BCKa.

= 1 2
u 1)V=5V0 2)V=§V0

<l
o

3 3
3)V:gV0 4)V:§V0

3aganue 6. Yemy paBHa CKOpPOCTH IIEHTpa CILIONIHOTO KaTKa Beca P U paanyca » Ipu ero KayeHuu
BHU3 110 HAKJIOHHOM IJIOCKOCTH B KOHIIE TIYTH, €CJIN JABIKEHHE HAYaI0Ch 0€3 HauaIbHOW CKOPOCTH?
Bricora A=1 m.
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)v=3.6 wm/c
2)v=3.13 wm/c
3)v=2.54 wm/c
4yv=4.1 m/c

3aganue 7. Omnpenenuth YCKOPEHHE IIEHTpa KaTKa, CKATHIBAIOMIETOCS IO HAKIOHHOU
IUIOCKOCTH, €CIIM €ro Bec paBeH P, Bec Oioka — P> u Tena — P3.YTos HakJIoHa TUIOCKOCTH — o ,
KaTOK CILIOIIHOM, OJIOK — IOJIBI.

Bsina-P, B cosa - P,
Na=———"g, 2)a= g,
3B+P +P, 3P, +2P, +2P,
Bsina—P,
3)  a=—120%T5 5 4)
3B +2P, +2P,
g P cosa—P, 2g

3P +2P,+2P,

3aganue 8. Kakoe ycnoBue BblpaxkaeT MPUHLIMIT BO3MOXKHBIX ITEpEeMEIeHU?

1) YcnoBue IBMKEHHS MEXaHMYECKOM CHCTEMbl TOJ JACHCTBUEM 3aJlaHHOW CHCTEMBI
AKTUBHBIX CUJI U TIPH 3a/IaHHBIX CBA3SX.

2) YcnoBue ABMKCHUS MEXaHUYECKOW CHCTEMBI MO JISHCTBHEM M3BECTHBIX aKTUBHBIX CHII
Y CUJI UHEPLIHH.

3) VYcioBue paBHOBECUS MEXaHWYECKOW CHUCTEMBI TOJ ACHCTBHEM 3aJaHHOM CHCTEMBI
AKTHBHBIX CHJI M CHJI MHEPIUH.

4) VYcmoBue paBHOBECHS MEXAaHWYECKOW CHUCTEMBbI TOJ JEHCTBUEM 3aJaHHOM CHUCTEMBbI
AKTUBHBIX CHJI M TIPU 33/IaHHBIX CBS3SX.

3az[a1me 9. Ykaxure IMMPAaBUJIBHOC HAITPABJICHUC TJIABHOT'O MOMCHTA CHUJI MHCPIHUU MuH

D 2) 3) 4)

3aganue 10. Kakue cBsi3u Ha3pIBalOTCS U1€aIbHBIMU?

1) cymMMa peakiuii KOTOpbIX Ha AEHCTBUTEILHOM MEPEMELIEHIH paBHA HYJIIO;

2) cymmapHas paboTa peaklMii KOTOPBIX Ha JIF0OOM BO3MOXKHOM IE€pEMEIIEHUH paBHA
HYJIIO;

3) cymMMa peakiuii KOTOpbIX Ha JIFo0OOM BO3MOYKHOM IE€PEMEILEHUH paBHA HYIIIO;

4) cymmapHas paboTa peakiiii KOTOpbIX Ha AEUCTBUTEIHLHOM MEPEMELICHIH paBHA HYJIIO.
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