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Kadenpa  Pakeroctpoenue
MOJIHOE HaMMEHOBaHKE Kadeapsl, MpecTaBIsIone pabouyo nporpaMmy

CocraBurenb VYpazbaxtun Pegop AcxaToBUU
®.1.0. (IoJHOCTBIO), CTEINIEHb, 3BAHUE

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUHU C TpeOOBaHUSIMHE (peiepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa BBICIIEr0 00pa30BaHUs U paCCMOTPEHA Ha
3acenanuu kadenpsl «PakeTocTpoeHue

ITporoxoi ot 26.04.24 Ne 9
H.o. 3aBenyromiero kadgeapoit «PakerocTpoeHHe»

7 | ®. A. VpasbaxTun

COT'JTACOBAHO:

KonuuecTBo yacoB pabodeii nporpaMmsl 1 popMupyemMble KOMIETEHIIMH COOTBETCTBYIOT
yueOHOMy miany 24.05.01 «IIpoektupoBanue. [[pon3BOACTBO U 3KCILTyaTalUs PAKET H
PaKETHBIX KOMIUIEKCOBY». Criennanu3anus: PakeTHO-KOCMUYECKIE KOMITO3UTHBIE KOHCTPYKLIMHI

[Tporoxon 3aceqanus yueOHo-meToanueckoit komuccuu o YI'CH 24.00.00 «ABuanuonnas u
pakeTHO-KocMuYecKasi TeXHuKa» oT 25.04.24 No 5

[Ipencenarens yueOHo-meToanueckoit komuccuu o YI'CH 24.00.00 «ABuanmoHHasi 1 pakeTHO-
KOCMUYECKasi TEXHUKa»

i o

7 /®- A. VpasbaxTun
25.04.24

PykoBoauTens 00pa3oBaTeNIbHON MPOTpaMMBI
24.05.01 «IIpoexktupoBanue. [Ipon3BoACTBO U SKCIUTyaTaIMs PAKET H PAKETHBIX KOMILJIEKCOBY.
no BotkuHckomy punuany

7 - A VYpazbaxTun
25.04.24



AHHOTaHI/IH K JTUCIHHITIIMHEC

Haszeanue oucyuniunol

Teopemuuecmm MeXAHUKA

24.05.01 ITpoextupoBaHue, MPOU3BOACTBO M IKCIUTyaTallds PaKeT U PaKEeTHO-

Hanpaenenue

(cneyuanvnocms) KOCMHUYCCKUX KOMIIJICKCOB

ne020moeKu

Hanpasnennocmy PakeTHO-KOCMHUYECKME KOMIIO3UTHBIE KOHCTPYKLIMU

(npocpunv/npozpamma/cneyua
Au3auus)

Mecmo oucuunnunut

O6s3arenbHast yacth brioka 1. Jlucuumimabl (MOTyn)

Tpyooemkocms (3.e. / uacwt)

8 3.e. /288 uacos

Lenv usyuenus oucyunaunsl

Llenbt0o  OCBOGHUS JUCHMIUIMHBI  SIBISAETCS MOJy4YeHHE OOydarommmcs
(GyHIaMEHTaJIbHBIX 3HAHUHM 00JaCTH MEXAHMKH JIBUKEHUS U B3aUMOJCHCTBUS
TBEPAbIX TeJ, (OPMUPOBAHNE HAYYHOTO MH)KEHEPHOI'O MBIILJICHUS, a TaKXKe
BOCIIUTaHHE HAYYHOTI'O MOAX0/JA K IIOCTAHOBKE M PELICHUIO NIPUKIIAIHBIX 3a1a4
Y TIpUOOIIEHUE K 00IIeH TEXHUIECKOH KYIbTyphl OYAyIIero HHKEeHepa.

Komnemenuuu,
dopmupyemoie 6 pezynomame
0C8OEHUA OUCUUNTUHDL

OIIK-1. CrnocobeH NpUMEHSTh ECTECTBEHHOHAYUYHbIE M OOIICUHKEHEPHBIC
3HaHMUSA, METOJbl  MAaTeMaTM4YEeCKOro  aHajiu3a U MOJEIUPOBaHUS,
TEOPETUYECKOTO U JKCIEPUMEHTAIBHOIO HUCCIENOBaHUS JJid PpEIICHHUS
WH)XEHEPHBIX 33124 NMPO()eCCHOHAILHON AESITEIhHOCTH

Cooepircanue oucyuniunsl
(ocnoeHble pazoenvt u membol)

A. Cratuka OCHOBHBIE MOHATUS, ONPENEICHNUS U AKCHOMBI CTaTUKU TBEPIOTO
tena. Cxopsmumecs cwibl W mapel cui. IIpeoOpa3oBaHue U paBHOBECHE
MIPOU3BOJIBLHON MPOCTPAHCTBEHHON CUCTEMBbI CHI. YacTHBIE Cllydau CHCTEMBbI
cui. LleHTp nmapajuieapHbIX CHJI U LIEHTP TSKECTU. TpeHue TBEpABbIX Tell

b. Kunematuka. OcHOBHBIE OmnpeneneHuss KMHEeMAaTHUKU TOukh. KuHemarnka
TOYKM B KPUBOJMHEHHBIX KoopauHaTax. [Ipocredmime IOBHUKEHUsS TBEPIOIO
tena. [lmockomapannensHoe OBHKEHHE TBEpAOro Tena. CI0XKHOE IBHKEHUE
TOUKHM. BpamieHune TBepaoro Ttena BOKPYr HEMOABMKHONW TOYKM M OOLIUI
ciyyail nBukeHus. TeopemMa O CIOXKEHMHM YCKOPEHHUH Ui TOYKH B OOIEeM
cinyyae. KnHemartnka CII0KHBIX JBHKEHUI TBEPAOTO TeEa.

B. /Ilunamuka. OCHOBHbBIE TIOJIOKE€HMS IUHAMMKH. 3aJaud WU YpaBHEHHS
JTUHAMUKHU MaTepHalIbHOU TOYKHU. Crioco0ml WHTErPUPOBAHUS
I QepeHIMaIbHOr0 ypaBHEHNUs NPSMOIMHEHHOIO BMKEHUSI MaTepUaIbHOM
touku. KonebarenbHble NBHKEHUS MaTepuUalbHOM TOUKH. MexaHHuYecKas
CUCTEMA U ee XapaKTepUCTUKU. TeopeMa 0 IBMKEHUU LieHTpa macc. Teopema
00 UW3MEHEHUM KOJIMYeCTBa JBWXKEHHS. Teopema 00 U3MEHEHHH
KMHETHYECKOro MoMeHTa. Teopema 00 M3MEHEHMM KUHETHYECKON 3HEpruM.
[punnun /{anambepa u MeTO KUHETOCTATHKU.

I'. Ananntnyeckas mexanuka. [IpuHInn Bo3MoxxHbIX nepeMenienuil. [Ipuanun
Jamambepa-Jlarpanxa u o01Iee ypaBHEHUE JUHAMUKH. Y PaBHEHUS JTBUKEHUS
MEXaHUYECKOH cHuCTeMbl B 00OOOIICHHBIX KOOpAMHATax. J[MHaMuka TBEpaOro
Tesa, UMEIOLIErO OJIHY HEMOABUKHYIO TOUKY.

JA. CneurnaBel. OcHOBbl Teopuu ynapa. OCHOBBI TEOpUM THUPOCKOIA.
DJIeMEHThl KOCMOHABTUKH. /[BH)KEHHE TOUKH TEPEMEHHON MacChl

Dopma npomexscymounon
ammecmayuu

DKk3ameH/DK3aMeH




1. Heau u 3212494 TUCHUIJIMHBI:

Llesib10 OCBOCHUS TUCIMILIMHBI SBJISIETCS MOMydeHHEe 00ydarommMces QyHI1aMeHTaIbHbBIX
3HaHUW 00JacTH MEXaHWMKH [JIBI)KEHUS M B3aUMOJECHCTBUS TBEPIBIX Tel, (OpMUPOBaHUE
Hay4YHOI'0 MH)KCHEPHOI'O MBIIUICHHMS], 4 TAKXKE BOCIIUTAHUE HAY4YHOI'O IOJIX0Ja K IIOCTAHOBKE U
pEIIeHUI0 TPUKIAAHBIX 3a/ad M MNpUOOIeHHe K OOmIeil TeXHUYEeCKOW KyNbTYpbl OYyIyLIEro
WH)KEHepa.

3agaum JUCUUIUIVHBL:

- (hopMupoBaHKe y CTYJCHTOB 3HAHH, YMEHHI, HABHIKOB M KOMIEHTECHIMI B 00JaCTH OLEHKU

HMCTOPUYECKOTO MYTU Pa3BUTHS PAKETOCTPOECHUS;

- U3Y4YUTh IIUPOKUH KPYr HMPUPOIHBIX IIPOLIECCOB, CBA3AHHBIX C MEXAaHUYECKUM JBUKCHUEM

MaTepUaIbHBIX OOBEKTOB U JIEKAIINX B OCHOBE Pa0OTHI pa3IMYHBIX MEXaHU3MOB;

- YCBOUTHb OCHOBHBIC (p3MUECKHE 3aKOHBI JIBUKCHUS M PABHOBECHS TBEPABIX Tel, a TaKKe

MOHATHUSA, TPUHIUIIBI, TEOPEMBI TEOPETUUECKOU MEXAHUKH;

- PacKpHBITh poJib (yHIAMEHTAIBHBIX PUHIIUIIOB U METO/I0B TEOPETHUECKON MEXaHUKH;

- Hay4YUTh MCIOJb30BaTh COBPEMEHHBI MaTEMaTUUYECKUW ammapaT Ijs pElIeHUs KOHKPETHBIX
3a/1a4 AMHAMUKH, CTATUKU U KHUHEMATHKU;

- PacKpbITh POJIb TEOPETUUECKON MEXaHUKH KaK 0a3bl MHKEHEPHOTO 00pa30BaHNUS;

- 3aKpenuTh 3HAHUS, MMOJyUYCHHBIC TIPU MU3yYCHUH BEKTOPHOU anreOpbl, MuddepeHnaaIbsHoro U

WHTETPAJIBHOTO HMCYMCIEHHUS, D3JIEMEHTOB TEH30pPHOIO aHaiu3a M JAPYTUX JUCLUMILIMH

MaTE€MaTU4YeCKOr0 HAIPABIICHUS.

2. Ilnanupyemble pe3yJbTaThbl 00y4eHUsI

B pesynbrare 0OCBOCHUS AUCHUILTUHBI Y CTY/ICHTA JIOJKHBI OBITH COPMHUPOBAHBI
3HaHus, npuodpeTaeMble B X0/1¢ OCBOCHHUS AN CHMIIIMHBI

Ne i/n1 3Hanus
1 OCHOBHBIX MOHATUH, (PU3HYECKUX 3aKOHOB, MMPUHIIUIIOB MEXaHUYECKOTO JBMKCHHUS U
TBEPJABIX TEJL.
2 OCHOBHBIX 3aKOHOB JBW)XEHHUSI U PABHOBECHUSI TBEPIBIX TeJl, MATEPHUAIILHON TOYKU U
MEXaHUYECKOM CHCTEMBI.
3 Mecrta TeOpeTUUECKON MEXAHUKH CPEIU €CTECTBEHHBIX HAYK.

YMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1€ OCBOCHHUSA NUCIHUITINHDbI

Ne ii/mi Ymenust
1 AHanmuM3UpoBaTh M OOBICHATH MEXAaHUYECKHE SBJICHUS, HCXOId M3 (U3HUUYECKUX
3aKOHOB M TEOPEM MEXAHUKHU
2 Buners B KaxJ101 MEXaHHYECKON CHCTEME €€ PACYETHYIO MOJIEIb.
3 Martematuuecku (popmanu3oBaTh MEXaHUYECKHE MPOIECCH, COCTaBIATh M peIlaTh
3a/1a4y 10 OTPEJICIICHUIO OCHOBHBIX (DM3HUECKUX MMapaMeTPOB.
4 Pemate uH)XeHEpHBIE 3a7aud U OCYIIECTBISATH NMPOEKTUPOBAHME HOBBIX MAIIMH U

KOHCTPYKIMI paKE€THOW TEXHUKHU.

Hasbiku, npuodperaemMbie B X0/1¢ OCBOCHHSI JUCIHUIIJIMHBI

Ne i/t Hagpikn

1 IIpuMeHeHHsT OCHOBHBIX 3aKOHOB M METOJOB MEXAaHUKHM K DPEIICHHUIO IPUKIAJHBIX
3a[1a4.

2 @opMHUpOBaHUsA IIOCTAHOBKM HHJKEHEPHBIX 3aJay, CBA3aHHBIX C pPacyeToM
MIPOCTEUIINX KOHCTPYKIIMA M MEXaHW3MOB, B TOM Y3JIOB M arperaroB pPaKETHOMN
TEXHUKHU.

3 [IpuMeHeHnsT MeTOABI aHANM3a M UCCIEAOBAaHUS CTATHKW, KHHEMATUKU M JUHAMUKHU

TOYKH, a0COIIOTHOTO TBCPAOTO TCJIA U MEXaHUYECKOIN CHCTEMBI.




4 IIpakT4ecKOro MNPHUMEHEHUS METONOB COCTABICHUS U PELICHUS KOHKPETHBIX
CBA3aHHBIE C

HWHXXCHCPHBIX

3ajad,
MCXAHUYCCKUMU SABJIICHUSIMMUA.

OITMCBhIBAIOIINX (1)I/ISI/I‘IGCKI/IC

MIPOIIECCHI,

KoMmnereHnuun, npuodperaemMbie B X0/1€ 0CBOCHUS TUCIIHIJIMHBI

KomnereHnun Nuaukaropsl 3uanusa Ymenus |Hasbik
)4
OIIK-1. Cnioco6en npume- | OIIK-1.1. 3names: 1,2,3 1,2,3,4/1,2,3,4
HSTh €CTECTBEHHOHAYYHbIC | - amlmapaT peuIeHHs] HAyYHbIX U TeXHHU-
¥ OOIICHH)KEHEPHBIE YEeCKHUX 33/1a4 B 00JIACTH PAKETHOH Te-
3HAHUS, METOIbI XHUKHU — Ha4epTaTeJIbHON reoMeTpHH,
MaTEeMAaTHYECKOTO aHAllM3a | WHXKEHEPHOU rpaduKu, BBICIICH MaTe-
U MOJICIIUPOBaHMS, MaTHKHU, TEOPUH BEPOSITHOCTH, MaTe-
TEOPETUIECKOTO U IKCIEPU- | MATUYECKOW CTATUCTHKH, PU3UKH,
MEHTAJILHOTO XUMUH, KOJIeOaHU, TEOPETUYECKOM
WCCJICIOBAHMS IJIs1 MEXaHUKH, MEXaHUKH JKUJIKOCTU U
pelIeHus] HHKEHEPHBIX raza, TepMOJUHAMHKH U TEIJIonepea-
3a/1a4 MPOPECCHOHATBHON | UM, JIEKTPOTEXHUKU H DICKTPOHUKH,
JESITEIbHOCTH COTMPOTHBIICHUS MAaTEPUAJIOB;
- METOJIbI M CITIOCOOBI PEIICHUS 3a71a4
MPAKTUYECKHX 337124 M0 OMPEIEICHUIO
OCHOBHBIX (PU3UYECKUX, XUMUYECKUX,
TEIUJIOBBIX, ANEKTPUUECKUX
napameTpoB;
- OCHOBBI MIPOEKTUPOBAHUS 3yOUaTHIX
nepeaad, MypT, HEpa3bEMHBIX U
pa3bEMHBIX COSAMHEHHUIA, a TAKXKE U
TEXHOJIOTHH CO3/IaHMsI MAaTEPUAJIOB.
OIIK-1.2. Vuems: 1,2,3 1,2,3,41,2,3,4

- IPUMEHSTH aIlapar BbICIICH MaTe-
MAaTHKH, TEOPUU BEPOATHOCTH U MaTe-
MaTHYSCKOM CTaTUCTUKH, MaTEMAaTH-
YECKOM JIOTUKH B PELIEHUH 3a7a4 KO-
nebaHui, MEXaHUKHU TBEPAOTO, KHUJI-
KOT'O ¥ Ta3000pa3HOro Tena;

- UCTIOJIb30BaTh MPUEMBI 1 CTIOCOOBI
pele-Hus 3aJ1a4, CBA3aHHbBIX C
ANEKTPOTEXHUKOM, JIEKTPOHUKOM,
TEPMOJMHAMUKOM, TEIUIONIEpEIayeH;
- IPOBOJIUTH UCCIIEAOBAHUS
AJIEMEHTOB Pa-KETHOM TEXHUKU C
TOYKH 3PEHUS UCTIOJIb-3YEMBIX
MaTepuaoB U KoieOaTeNbHbBIX
MPOIECCOB.

OIIK-1.3. Braoemy:




- anmnapaToM pelIeHus MPUKIATHBIX U
Hay4YHBIX 33]a4;

- HaBBIKAMU PELICHUS 3a7a4 OMUCHIBA-
IOIINX XUMUYECKHE (PU3NUECKHX, TeTI-
JIOBBIE, DNIEKTPUYECKHE U HHPOpMaI-
OHHBIE MTPOLIECCHI.

- METOZaMHU COCTABJICHUS aJITOPUTMOB
JUISL pEILICHNS] TEXHUYECKUX 33/1a4 Ha
BBIYUCIIUTEIILHON TEXHUKE,
HOCTPOCHHUSI U OIPE/ICIICHHS Pa3MEPOB
reOMEeTpUYECcKUX (puryp.

1,2,3

12341234

3. MecTo gucuminHbl B cTpykrype OOII

JucuumiuHa OTHOCUTCS K oOs3arenbHoM 4vactu bioka 1 «lucuuruussl (Moxynn)»

OOIL

JucnummnHa u3ydaercs Ha 1,2 kypceax Bo 2,3 cemectpe(ax).
W3ydyeHue AMCHUILIMHBI Oa3MpyeTCs Ha 3HAHUSX, YMEHHSIX M HAaBbIKax, MOJYYCHHBIX IPH

OCBOCHHMH AMCUUIUIMH (Moysei): Pusuka, Briciias maremaTnka, MmkeHnepHas rpaduka

[lepeuenp moCHEAYIOMUX IUCHUILIMH (MOIYJeH), /Ui KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHUS U HaBBIKU, (pOopMUpYyEMBbIE TaHHON Y4eOHON MUCHMIUIMHON (Momyinem): CmpoumenbHast
Mexanuka pakem; Pacuem na npouHocmb, icecmkocms U YCmouyusoCcms 31eMeHnos paKeno;

Ocnosbl VCI’I’ZDOZZCW!GCI pakem; Koncmpyuposanue paxem; Ilpoexmuposarnue paxkem

HaumeHosanue nocredyouux(eit) yuebnwix (o) oucyuniun(vy) (mooyaeli(s))

4. CTpyKTYpa M cofiep:KaHue JUCIUIIIHHbI

4.1. CTpyKTYypa AUCHUILINH

Paznen
JAMCIMILIMHBI.
dopma
NPOMEKYTOYHOH
aTrecTanuu
(no cemecmpam)

y4eOHoi1 padoThbl

Pacnpenesienne Tpya0eMKOCTH
paszjaena (B yacax) 1o Buaam

KOHTaKTHast

paszaen

Cemectp

nek | mp | ma6 | KA

CPC

Conepxanue
CaMOCTOAITEIbHO
i padoThbl

2

w | Bcero yacos Ha

4 5 6 7 8

10

11

OCHOBHbBIC TIOHSTHS,
oTpeieNiCHUs U
AKCHOMBI CTaTHKH
TBEPJIOro Tejia

N
N
N

Cxopsimecs: CUIbl U
napbl CHII

[IpeoOpazoBanue u
paBHOBECHE ITPOU3-
BOJIBHOM IPOCTpaH-
CTBEHHOW CHUCTEMBI
cui.HacTHeie City-
Yau CHUCTEMbI CUJI

15 2 2 4

enTp mapannens-
HBIX CUJI U LICHTP
TSAXKECTHU

TpeHI/IC TBCPABIX TCJI

OcHoOBHEIE oTpe/e-
JICHUsI KHHEMATUKU




TOYKH

Kunemarnka ToUkn
B KPUBOJIMHENHBIX
KOOpJMHATaX

10

[Ipocreiine nBuxe-
HUSI TBEPJAOTO TeJa

TInockonapannensHoe
JIBI>KEHUE TBEPAOTO
Tena

10

10

CI10)KHOE IBIKEHHUE
TOYKH.

11

Bpamenue tBepaoro
Tena BOKPYT
HETOABMXHOU TOUKU
1 O0ImHi ciryqai
JIBUKCHHSL.

12

Teopema o ciioxkeHnu
YCKOPEHU IJIs1 TOUKHU
B 00I1IeM ciIydae

13

KunemaTuka Cii0KHBIX
JBIKEHUU TBEPAOTO
Tena

10

DK3aMeH

36

0,4

35,6

OK3aMeH BBICTABJIA-
€TCsI [0 COBOKYITHO-
CTH pe3yJbTaTOB Te-
KYIIIEro KOHTPOJIS
YCIIEBAEMOCTH HJIH
MIPOBOJIUTCS B yCT-
HOU hopMme 110
ouneram

14

OCHOBHEBIE
ITOJIO’KEHUS TMHAMUKHA

15

3anayu ¥ ypaBHEHHUS
JIMHAMHUKY MaTepHasIb-
HOM TOYKH

16

CriocoOb1 HHTETPUPO-
BaHUs quddepeHiu-
AIBHOTO YpaBHEHHUSI
NPSAMOJIMHEHHOTO J1BU-
JKEHUSI MaTepUaAJIbHON
TOYKH

17

KonebarenbHble
JIBIDKEHUS
MaTepUabHOM TOUKH

18

Mexanndeckas cucre-
Ma U €€ XapaKTepHc-
Ttuku. Teopema o ABu-
JKEHHUHU LICHTpa Macce

19

Teopema 06 n3mene-
HHUH KOJINYECTBA
JABHXXCHUS

20

Teopema 06 n3mene-
HUH KHHETHYECKOTO
MOMEHTa

10

21

Teopema 00 uzmene-
HUM KUHETHUYECKOU




SHEPTHUH.
22 | llpuanumn Jarambepa
U METOJ KHHETOCTA- 4 3 2 2
THKH.
23 | Ipunuun Bo3uMo>Kme 6 3 2 4
nepeMeICHAH.
24 | Ilpuanumn darambepa-
Jlarpamxa u oOriee
ypaBHEHUE TUHAMUKH.
VpaBHEHUs ABHKEHHSI 4 3 2 2
MEXaHUYECKOM CUCTe-
MBI B 0000IEHHBIX
KOOpJIMHATAaX
25 | AuHaMuka TBEpAOro
Tela, UMEIOIIETO OJTHY 2 3 2
HETIO/IBIXKHYIO TOUKY
26 | OcHoBbI Teopuu ynapa | 8 3 2 2 4
27 | OcHOBBI TEOpUH 5 3 9
THPOCKOIIA
28 | DnemeHThl KOCMOHAB-
TUKH. JIBUKEHHE TOY- 4 3 2 2
KU [IEPEMEHHOM MacChl
DK3aMeH BBICTaBJIs-
€TCsI TI0 COBOKYITHO-
CTH PEe3YyJIbTaTOB Te-
JK3aMeH 36 0,4 | 35,6 | KYMCro KOHIPOIA
YCII€EBAa€MOCTH HUJIN
MPOBOJUTCA B YCT-
HOH dopme 1o
oueTam
Uroro: 288 48 16 32 0,8 | 191,2
4.2. Conepsxanue pa3aesoB Kypca u popMHpPyeMbIX B HUX KOMIETeHIHi
Ne Pa3pgen Koawr xomme- ®opma
TEHIUHN U 3Hannga | Ymenns | HaBuIkn
n/n AU CIMIJINHBI KOHTPOJIs
HHIUKATOPOB
1 OIIK-1.1 1,3 1,2,3 12,3 Koncnexr
OIIK-1.2 JICKIIUH.
OCHOBHbBIE MIOHSTHS, OIIK-1.3 Ortuer 1o
OTIpEICNICHHS] U AKCHOMBI MPAaKTUYCCKOH
CTAaTUKH TBEPJIOTO Tea. u
naboparopHoi
pabore Cl.
2 OIlK-1.1 1,2 2,3,4 1,234 Koncmexr
OIK-1.2 Ot
TUCT 110 IIpa-
Cxopsmmuecst CHITBI U TTaphl OIIK-1.3 KTquCKoﬁp "
ot nabopatopHoi
pabote C2,
C3
3 OIIK-1.1 1,2 1,234 1,2,3 Koucrext
IIpeobpaszoBanue u OIK-1.2 JICKIINH.
paBHOBecHe ) Ortyer 1o
MPOCTPaHCTBEHHON OIIK-1.3 MPAKTHYCCKOM
MIPOU3BOJIBHOM CHCTEMBI u
cui. YactHble cinyyau nabopaTopHOM
pabote C4,




Cs.

4 OIIK-1.1 1,2,3 2,3,4 12,3 Koncmexr
OIIK-1.2 o JIEKLIMH.
TYET 1O Tpa-
IlenTp mapanneabHbIX CUII OIlK-1.3 Kmqecxoﬁp u
U LEHTP TSDKECTH. N
nabopaTopHOI
pabote C6,
C7.
5 OIlK-1.1 1,2,3 1,234 1,234 Koncmekr
OIIK-1.2 o JIEKLIMH.
TYET 1O Tpa-
Tpenue TBEpABIX TEN. OIlK-1.3 CTHUECKOM 1
nabopaTopHOI
pabote C8.
6 OMK-1.1 | 123 | 1234 | 1234 | Koncmexr
OIlK-1.2 JICKIHH,
OcCHOBHBIE OIIpeneaeHus Ortyer no npa-
KWHEMAaTUKU TOYKH. OIIK-1.3 KTUYECKOU U
naboparopHoi
pabote K1
7 OIIK-1.1 1,2 1,2,3 1,2,3 Koncnekt
KunemaTtuka Touku B OIIK-1.2 JICKILIH.
KPHUBOJIMHENHBIX OIIK-1.3 Oraer no lzpa_
: KTHYECKOH 1
KOOpJMHATAX. N
naboparopHoi
pabote K2
8 OIIK-1.1 1,2,3 1,234 1,234 Koncmexr
OIK-1.2 JICKUHH.
IIpocreiiune qBUNKEHUSA Ortuer no npa-
TBEPJOTO TeNa. OIIK-1.3 KTUYECKOU U
mabopaTopHOA
pabore K3
9 OIIK-1.1 1,2,3 1,2,34 1,2,3,4 Koncnekr
OIlK-1.2 JCKIHH,
[TnockonapamiensHoe Oruer no mpa-
JIBUKEHHUE TBEPAOTO TEA. OIIK-1.3 KTHYECKOU U
mabopaTopHOA
pabore K4
10 OIIK-1.1 1,2,3 1,2,34 1,2,3,4 Koncnekr
OI1K-1.2 JICKUKH.
CnoxxHoe ABM)KECHHE Ortyer no npa-
TOYKHU. OIIK-1.3 KTUYECKOU U
naboparopHoi
pabote K5
11 OIlK-1.1 1,2,3 1,2,34 1,2,3,4 Koncnekr
Bpamienue TBepioro tena OITK-1.2 JIEKIUH.
BOKPYT HETIOIBUKHOM ) Ortuer 1o mipa-
TOYKH U OOIIHIA CITyqai OIIK-1.3 KTUYECKOU U
JBYDKEHHS. nabopatopHoi
pabote K6
12 OIIK-1.1 1,2,3 1,34 1,2,3,4 Koncnekr
TeopeMa 0 CIOKEHHH OIlK-1.2 JICKIUIH.
o Ortuer no npa-
YCKOPEHUH U1l TOUKH B OIIK-1.3 CTHICCKO 1

obmeM cirydae

nabopatopHoi
pabote K7
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OIIK-1.1 1,2 1,2,3,4 1,2,3,4 Koncnekr
Kunemartuka CI0KHBIX OIIK-1.2 HEKIHE,
JBIDKEHUH TBEPAOTO Tela. OIIK-1.3 OTéeT 10 Mpa-
KTUYECKOU U
mabopaTopHOMA
14 abote K8
OIIK-1.1 1,2,3 1234 1 I;(OcheKT
OCHOBHBI€E MTOJIOKEHUS OIIK-1.2 JICKLHH.
JAUHAMUKH. OITK-1.3 Oruer no
mabopaTopHOMA
15 pabore /11
3aj1aun U ypaBHEHHS OIK-1.1 1,2,3 234 12,34 Konenekr
JMHAMUKU MaTepPUAILHOM OIIK-1.2 reKIit
TOUKIL OIIK-1.3 Ortuer no
nabopatopHoi
16 pabote /12
OIIK-1.1 1,2,3 2,34 1,2,3,4 KOHCHG{([T
KoneGarenpHble ABHKEHHS OIIK-1.2 Jewi
MaTepUaIbHON TOYKH OIK-1.1 ouer 1o =
OIIK-1.2 oo s
= OI1K-1.3
OHK'l.l 1,2,3 1121314 11314 KOHCHCKT
Konebarenbuble IBUKEHH OIIK-1.2 JEKMH.
MaTepuaIbHON TOUKH. OIIK-1.3 Oryer 1o
naboparopHoi
18 pabote 14
MexaHuueckas cucTemMa 1 OIIK-1.1 1,2,3 2,34 1234 KOHCHG{([T
ee XapaKTepPUCTHKH. OIIK-1.2 JIEKLMH.
Teopema 0 JBHKEHUH OIIK-1.3 Oryer o
IEHTPa Mace mabopaTopHOA
19 pabote J15
OIIK-1.1 1,2,3 1234 1234 Koncnekr
Teopema 06 H3MeHEHHH OIIK-1.2 JIEKIHH.
KOJIMYECTBA JIBMKEHUS OIIK-1.3 Oryet o
naboparopHoi
20 pabote J16
OIIK-1.1 1,2,3 1,234 1,2,3,4 KoHcnekr
Teopema 06 n3mMeHeHUU OIIK-1.2 JIEKIIUH.
KHHETHYECKOT'0 MOMEHTA OIlK-1.3 Otuer no
nabopatopHoi
51 pabote /17
OIIK-1.1 1,2,3 1234 | 1234 Koncnekr
Teopema 06 M3MEHEHUN OIIK-1.2 JIEKILHH.
KHHETHYCCKOHN DHEPTUN OIIK-1.3 Oryer 1o
1a60paTOpHOI
> pabote /18
OIIK-1.1 1,2,3 2,3 1,234 KOcheliT
[punuun Janambepa u OIIK-1.2 JIEKIHA.
METOJ KHHETOCTATHKH OIIK-1.3 Oryer o
nmabopaTopHO
3 pabote /19
[TpuHIMIT BO3MOXKHBIX OIRSLL 1,2,3 1234 12,34 Kocnexr
repeMenieHu i OIIK-1.2 ACKILHH.
OIlK-1.3
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24 | ITpunnun JamamOepa- - 2,34 Koncmext
HSrpaHn(aZp[I 061ueep 8%5_1; 123 1234 JEKLUH.
YpaBHEHUE JTUHAMHUKHU. ’ Ortyet o
YpaBHEHUS JBUKEHUS OIIK-1.3 nabopatopHoi
MEXaHWIECKOH CHCTEMBI B pabore 110
0000IIIeHHBIX
KOOpAnHaTax

25 OINK-1.1 | 1,23 | 134 [ 12,34 | Koucnexr
JlMHaMKKa TBEPIOro TeNa, OIK-1.2 JIEKIMH.
HMMEIOIIEeTO OHY Otuer no
HENOABUXHYIO TOUKY. OIIK-1.3 nabopatopHoi

pabore J111

26 OIIK-1.1 1,2,3 1,234 1,234 KOHCHC}(T

OITK-1.2 TCKIIHE.
OCHOBBI TEOpUH yIapa. Ortyer o
OIIK-1.3 nabopaTopHOI
pabote /{12

2 ONK-1.1 | 123 [1234 | 123 | Koncnexr

CHOBBI TCOpHU JICKIIHH.
THPOCKOIIA. OIIK-1.2 !
OI1K-1.3

28 OJeMeHTbl KOCMOHABTUKH. OIIK-1.1 1’2’3 11213’4 134 KOHCHevKT
JIBUKEHUE TOUKH OIlK-1.2 JEKIHH.
[IEPEMEHHOI MacCBhl. OIIK-1.3

4.3. HammeHOBaHMe TeM JIeKIHii, HX co/iep:KaHue U 00beM B Yyacax
Ne Ne paznena . Tpynoew-
S — HaumeHoBaHue JeKIM KOCTh
(uac)
1. 1 OcCHOBHBbIE IOHATHS, ONIPe/IeICHUSA U AKCUOMbI CTATUKH 2
TBEPAOIo Teja.
OcHoBHble onpeeneHus. AKCUOMbI 1 u 2 00 ypaBHOBe-
LIEHHBIX cuiax. Teopema 0 COOTBETCTBUU CHIIBI CKOJIb3s-
eMy BEKTOpY. MOMEHT CHIIBI OTHOCUTEIBLHO TOYKU. AJre-
Opamveckuii MOMEHT CHIIBl. AKcHOMa 3 - MpaBUJIO mapan-
nenorpamma cuil. Akcuoma 4 o paBeHCTBE JEHCTBUS U
MPOTUBOJIEUCTBUS. AKCHOMA 5 0 3aTBEPICBAHHH.
AxkcroMa 00 0cBOOOXKAAEMOCTH OT CBSI3€H U OCHOBHBIE UX
THUIIBl U PEAKIUU.
2. 2 Cxoasinmmecsi CHJIbI U MAPBI CHJL. 1
Cxopsumecs cuinbl. [IpuBeaeHne cxoaaumxcst CHI K mpo-
crefmemMy BUAY. Beluucienue u nocTpoeHue paBHOAEHC-
TBYIOLIEH. Y CIIOBUSI pABHOBECHS CXOAAIIMXCS CHIl. Teope-
Ma o Tpex cuinax.Teopema Bapunbona. [1apa cun u ee
MomeHT. CBoiicTBa napsel cuil. [IpuBenenue cucteMsl nap
CHJI K IPOCTEUNIIEMY BUY WIIH CIIOKEHHE Map CHIL.
3. 3 IIpeoOpa3oBanne u paBHOBecHe NPOCTPAHCTBEHHOM 2
NMPOU3BOJILHOM cUCcTeMbl CHJI. YacTHbIE ciiydyan
CHUCTEMBbI CHJI.
MOMEHT CUJIbl OTHOCUTEIIBHO OCH. AHATUTUYECKUHN U
TEOMETPHYECKUI CITOCOOBI BhIUMCIeHHUsSI MOMeHTa. [Ipeol-
pa3oBaHUE MPOCTPAHCTBEHHOW MPOU3BOJIBHON CHCTEMBI
cuJl. JleMMa 0 mapasuienbHOM MEPEHOCE CHUIIBL.
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IIpuBeneHue NpoCTpaHCTBEHHON TPOU3BOIBHON CHCTEMBI
CUJI K TaHHOMY LIEHTPY. [ TaBHBIN BEKTOP U TJIABHBIA MO-
MeHT. OCHOBHAs TeOpeMa CTaTUKU. Bpluncienue u noctpo-
€HME IVIABHOI'O BEKTOPA U INIaBHOTO MOMeHTa. [Iepemena
ueHTpa npuseaeHus. Ciaydail npuBeeHus K IpocTeliemy
BUJIY - K IMape, K paBHOJACHUCTBYIOILIEH, K JUHAME. Y CIIOBUS
(YpaBHEHMSI) paBHOBECHS IIPOCTPAHCTBEHHOM MPOU3BOJIb-
HOW cHucTeMBI cuil. YacTHBIE Cl1ydau CUCTEMBI CUII: TUIOCKAs
CUCTEMA CUJI, CUCTEMA MTapaJIEIbHBIX CUJI, PABHOBECHE
CUCTEMBI TEJL.

enTp mapanjiesbHbIX CHJI M LIEHTP THKECTH.

Lentp napamnensHbix cuil. Pacnpenenennsie cunbl. LienTp
TshKecTH. HTerpanpablie GOpMYIIBI TSl KOOPIAWHAT IICHTpa
TsKeCTH. MeToIbl pa30MeHHs U OTPULIATENIbHBIX Macc.
L{eHTpHI TsDKECTH TpocTermux uryp.

TpeHne TBepAbIX TeJI.

TpeHune nokost ¥ TpeHUe CKOJIbKeHus. 3akoHbl KynoHa.
VYron u koHyc TpeHus. PaBHoBecue Tena Ha mepoxoBaToi
MOBEPXHOCTU. TpeHne kaueHus. Pemenne 3aa4y CTaTUKU
IIPU yUYEeTE CHII TPEHUs. 3aKJIMHUBAHHE.

OcHoBHbIE onpeeIeHNs KHHEMATHKH TOYKH.
OcHoBHBbIE OIIpeIeCHUS KWHEMATUKU TOUKU. Onpenesenne
TPaeKTOPUH, CKOPOCTU U YCKOPEHHUS TOUKH IPU BEKTOPHOM
crioco0e 3aanus IBuxkeHus. Onpenenenue TpaeKTopuu,
CKOPOCTH M YCKOPEHUSI TOUKU ITPU KOOPIMHATHOM CIIOCO0€
3a1aHus ABIKeHUsA. OnpeeseHne CKOpOCTH U yCKOPEHUs
TOUYKH IIPU €CTECTBEHHOM CII0CO0€ 3a7aHusl IBUKEHUS:
€CTECTBEHHBIE KOOPINHATHBIE OCH U UX OpThl; Onpenene-
HUE CKOPOCTH, ycKopeHHsl. CKOPOCTh M YCKOPEHHUE TOUKHU B
NOJIIPHBIX KOOPAMHATAX.

KunemaTnka T04KkH B KPUBOJIUHEHBIX KOOPAUHATAX.
O6ume nonoxxenust. OnpeaeneHre CKOPOCTH TOUKH B
KPUBOJIMHENHBIX KoopAuHaTtax. OnpeneneHue yCKOpeHus
TOYKU B KPUBOJIMHEHHBIX KOOPIMHATAX.

IIpocreiimme 1BUKeHUs TBEPAOIO TeJia.

Teopema o ckopocTsix Touek Tena. [loctynarensHoe 1BU-
JKEHHUE TBEPAOro Tena. BpamareabHoe ABMKEHUE: ypaBHE-
HH€ BPAIaTeJIbHOI0 IBM)KEHUS; YIII0Bast CKOPOCTH U YIJIO-
BOE YCKOpEHHUE Tena. TpaeKTopuu, CKOPOCTH U YCKOPEHUS
TOYEK Tesa. BEKTOPHI yrioBoi CKOPOCTH U YIJIOBOTO
yckopeHus Tena. BektopHblie hopMyIibl A1 THHEHHON
CKOPOCTH, KacaTeJIbHOT0 U HOPMaIbHOI'O YCKOPEHUI TOUKU
Tena

IlnockonapanienbHoe ABUKeHHE TBEPAOIo TeJa.

VYpaBHEHNE ABWKEHUS. YTIIOBask CKOPOCTh M YTIIOBOE YCKOPEHUE
TeJa MpH MIIOCKONapaiebHOM IBWKeHNH. OnpeeneHue
CKOpocTel Touek Tesa. Meton nosroca. MrHOBEHHBIH LIEHTP
ckopocteil. OnpeneneHue CKopocTel TOYeK IIOCKON (pUTypBI
Yyepe3 MIHOBEHHBIN LIEHTp ckopocTel. Pasnnynele ciyyan
OTIpeIeNICHHs TTOJI0XKEHNSI MTHOBEHHOT'O IIEHTPa CKOPOCTEH.
OrmpeneneHne yCKOPEHUH TOUEK Tella. MTHOBEHHBIN IIEHTP
yckopeHusi. CiocoObl BBIYUCIICHHSL.

10

10

Cio0:KHOe ABHKeHHE TOYKH.
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OcHOBHBIC OHATHUA U OoNpeaeieHus. Teopema CI0KEeHUs CKOPO-
CTeH B CJIO)KHOM JIB)KEHUH TOUKH. TeopeMa clioxeHus
yckopenuil. [Ipnunnsbl nosiBieHus yckopenus: Kopuomnuca.
Brruucnenue u nocrpoenue yckopenusi Kopuonuca. Yactabiit
CITy4aif TEOPEMBI O CIIOKEHUH YCKOPEHUH TPH TOCTYAaTEIEHOM
TIEPEHOCHOM JIBIDKEHUH.

11

11

BpaueHnne TBepa0ro Teia BOKPYr HENMOABHKHOM TOYKH U
001Ul ciryyail IBUKeHMS.

Vet Ditnepa. YpaBHEHHE BpAIIEHUs Tella BOKPYT HETIOABIIK-
HOM TOYKHU. Teopema 0 KOHEYHOM MepeMEIIEHHH Tela, UMEroIIe-
ro OJHY HEMOJBIKHYIO TOUKY. MTHOBEHHAs OCh BpAIlCHHUSI.
AKcoUbL.

12

12

Teopema 0 c10:KeHHMH YCKOPEHH I TOUKHU B 0011[eM caydae
BrIBOA COOTHOMIEHNS MEX Ty ITOJIHOM M JIOKaIbHON IIPOU3BOI-
HeIMU ((opmynsl Bypa). Kunemaruueckas reopema Kopuonuca.
Mertoapl mocTpoeHus 1 BeruuciaeHus yckopenus Kopuosuca.
IToctpoenue yckopenus Kopuonuca no meroay XKykoBckoro.

13

13

KunemaTuka c10:KHBIX IBM:KEeHU TBEpAOTo TeJia.
CrnoxeHue MocTynaTeabHbIX IBHKEHUH. ClokeHne BpalaTeib-
HBIX JBIDKEHHH TBepAoro Tena. ClioKeHne MTHOBEHHBIX
MOCTYNATEIbHBIX M BPaLaTeIbHbIX IBHKEHUH TBEPAOIo Tea.
KunemaTtnueckue ypaBHeHHs Diliepa.

14

14

OCHOBHBIE NOJIOKEHUS JHHAMHUKH.
OcHOBHBIE OINpCACIICHUA. AXCHOMEBI JUHAMUKU.

15

15

3agaum U ypaBHeHMs JMHAMMKH MATepHUaIbHOH TOYKH.

JIBe oCHOBHBIE 3a/]a4u TUHAMUKHU TOUKH. JJuddepernnansabe
YpaBHEHUS IBHKCHUSI MaTepUalibHON TOUKH. CTIOCOOBI pelIeHHs
OCHOBHBIX 33124 JUHAMHUKHU TOYKH.

16

16

Cnoco0bl uHTerpupoBaHusi Aup¢epeHIHAIBHOI0 YPABHEHHUS
NMPAMOJIUHEIHOT0 IBMKEeHNS MATePHAILHON TOYKH
JuddepenunansHoe ypaBHEHHE 1 Ha4aIbHBIE YCIOBUS MIPSIMO-
JUHEWHOTO ABWXKEHMS. ONpeeieHNe 3aKOHA JBI)KEHUS TOUKU
MO IEHCTBUEM CHJIBI, 3aBHUCSIIEH TOJBKO OT BpeMmeHu. Omnpee-
JICHUEC 3aKOHA ABHMXCHUS TOUYKH 10 JZ[CI71CTBI/IGM CHJIBI, 3aBHCS-
el TOJBKO OT NonokeHud. O HaXOKACHUN 3aKOHA JIBUKECHHUS
TIPY MOCTOSTHHOM CHJIE M CHJIE, 3aBUCSIIEH TOJIBKO OT CKOPOCTH.

17

17

KogebaTenbHble IBUKEHUSI MATEPUAIBLHON TOUKH.
CB00OIHBIC TAPMOHUYECKHE KOJICOaHHs MaTepUaIbHON TOUKH.
3aryxatomue KoJie0aHNs MaTepUAIbHON TOUYKH. BEIHYKIeHHBIS
KoJIeOaHUS] MaTepUATEHON TOUKHU C YUETOM H 0e3 yueTa TPEeHHsL.
SIBneHne pe3oHaHca.

18

18

Mexanndeckasi cucTeMa U ee xapaktepuctuku. Teopema o
ABUKEHHH LEHTPa Mace

Mexanuueckas cucteMa. Macca 1 lIeHTp Macc cucTteMbl. Mo-
MEHT WHEPITMH OTHOCUTEIIEHO Oc. MOMEHTHI HHEPIIHH OTHOCH-
TEIBLHO KOOPAUHATHBIX O0ceil. MOMEHTHI HHEPLIUU TBEPAOIO TEA.
OceBble MOMEHTBI HHEPIIMKM HEKOTOPBIX TBEPIbIX Ted. Panuyc
nHepruu. [ maBabie ocu nHepnu. Kimaccudukamms cu, IeicT-
BYIOIIMX HAa TOYKH CUCTeMbl. CBOWCTBA BHYTPeHHUX cuil. [ud-
(hepeHIMaNbHEBIC YPaBHEHUS IBIKEHUS MEXaHIUUECKOW CUCTEMBI.
Teopema o0 IBIKEHHUH IIEHTPA Macc. 3aKOHBI COXpaHEHUS
JIBIDKCHHUS [IEHTPa Macc.

19

19

Teopema 00 U3MeHEeHHHN KOJMYECTBA IBUKEHUSI

OCHOBHBIE TMHAMHWYECKHE BETUYNHEI MEXaHUUECKON CHCTEMEI.
Teopema 06 N3MEHEHUH KOJIMYECTBA IBUKEHHA. 3aKOHBI COXPa-
HEHMS KOJIu4ecTBa ABMKEHUA. O BEIYMCICHUN KOJIMYECTBA IBU-
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keHus1. IaTerpanbpHas ¢gopMa TeopeMbl 00 H3MEHEHUT
KOJINYECTBA JBMKCHHUS.

20

20

Teopema 006 H3MeHEHUN KMHETHYECKOTO MOMEHTA
Kunernueckuii MomeHT. TeopeMa 00 M3MEHEHUN KHHETHYECKOTO
MOMEHTA. 3aKOHBI COXPaHCHHSI KHHETUIECKOT'O0 MOMCHTA.
Kunermueckuit MoMeHT TBepaoro Tena. Juddepenimanpapie
YpaBHEHUS IBIKEHUS TBEPAOTO Tena. DU3ndyeckuii MasTHUK U
€ro MaJible KojeOaHusl.

21

21

Teopema 00 N3MeHeHUM KHHETHYeCKOH IHEPTruMn

Pabora cuibl. Pabora cuiet Tshkectu. Pabota cuitel ynpyroit
npyxuHbl. PaboTa cunbl TpeHust ckonbxenus. PaboTa cui map
cun TpeHus kauenus. [lorennuansuelie cunbl. Beraucnenue
MTOTCHITMATBHON dHEepruu. Teopema 00 N3MEHEHUN KHHETHYEC-
KoM sHepruu. Briuncnenre KHHeTUUEeCKO YHEPT UM TBEPIOTO
Tena. Pemenue 3aga4 npu moMoIy Te0peMbl 00 N3MEHEHUH
KUHETUYECKOM SHEPTHH.

22

22

Hpunuun Janam6epa u MeT0] KHHETOCTATHKH

Mpuanun Janam6epa st matepuanbHoi Toukd. [Ipunnmn [la-
nambepa U1 MeXaHuuecKol cucteMsl. OnpeiesieHre rIIaBHOro
BEKTOPA U II1aBHOIO MOMEHTA CHJI HHEPIIMH TBEPIOTO TeNa.
IloctynarensHOE ABMKEHHUE TeNa ¢ YCKOPEHHEM. BpamarensHoe
JBIKeHHE Tena. ImockonapamieabHOe IBHYKEHUE Tea.

23

23

IIpuHIUI BO3MOKHBIX NepeMeleHni

BosmorkubIe iepemenienust. Y paBHeHus cBsizell. Kiraccuduka-
LU CBsI3€d MO BUIY UX ypaBHeHUM. CBsI3U UIealbHbIE U HEUE-
anpHble. [IpuHIMI BO3MOXKHBIX NepeMenieHuil. [IpuMenenune
ITPUHLINIIA BO3MOXKHBIX IEPEMEIICHH.

24

24

Hpunuun Janamodepa-Jlarpan:xa u o01uee ypapHeHHe
AUHAMUKH. Y pABHEHMSI IBHKEHUSI MEXaHUYECKOIi CHCTeMBbI
B 00001IIEHHBIX KOOPAMHATAX

[Tpunnun danam6epa-Jlarpamxka. O01iee ypaBHEHUE TUHAMUKY.
O06001IeHHBIe CUITEI 1 0000IIIEHHBIE KOOPAMHATEI. Y pPaBHEHUS
JIBIDKEHUSI MEXaHIMUECKON CUCTEMBI B 0000IIIEHHBIX
KOOpJIMHATaX.

25

25

JlnHaMuKa TBepAOro TeJjia, HUMEIOLIero OHY HeloABHKHY IO
TOYKY.

JuHamuueckue xapakTepucTiku. JluHamuueckue auddepeHim-
aJbHBIE YPaBHEHUsI JBIKEHHUS TBEPAOTO TEJIa BOKPYT HEIOBIK-
HOU ToukH. IHTEerprpoBanue ypaBHeHni ABrkeHus. Ciydan
Oiinepa u Jlarpamka. OnpeneraeHne CHIbl peakiiy B
HEMOJBMXHOHN TOUKE.

26

26

OcHoBBI TEOpPHHU yaapa.

O6ume nonoxenus. JlelicTBue yaapHOH CHUJIbI HA MaTEPUAIbHYIO
TOYKy. Teopema 00 H3MECHEHUH KOJIMUECTBA ABMKCHUS U JIBHKE-
HUSI LIEHTpa Macc CUCTEeMBI IpH yaape. Teopema 00 H3MEeHEHUN
KHHETHYECKOTO MOMEHTa CUCTEMBI Iipu yaape. Teopema 00
M3MEHEHUHN KMHETUYEeCKOW S3HEPTUN CUCTEMBI ITPH yaape. Y aap

JByx Ten. LlenTp ynapa.

27

27

OCHOBBI TEOPHH THPOCKONA.

[TpubnmxeHHas Teopus Tupockona. Perynspras npeneccus
rupockomna. PerynspHas npeneccus TSKeIoro TupocKora.

Y cTOHYMBOCTh BpallleHUs! YPAaBHOBELIEHHOTO THPOCKOIIa BOKPYT
TJIABHBIX OCEH MHEPLUH.

28

28

JJ1eMeHThl KOCMOHABTUKU. /IBUKeHUE TOYKH IepeMeHHOH
MAaccChl.
OcHoBHbIe NOHATUSA. [lepBble HHTErpalibl YpaBHEHUHN IBUKECHHUSL.
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Onpenenenue Tpaekropun. Mccnenosanue tpackropuu. Gopmy-
JIBI TIEPBBIX KOCMHYECKHX cKOopocTeit. COMMKEHHe yIpaBIsieMbIX
crryTHUKOB 3eMin. uddepeHnanbapie ypaBHEHUS TBUKCHIS
TOYKH ITepeMeHHOM Macchl.3agaun L{noaxoBckoro.

Bcero

48

4.4, HamMeHOBaHHeE TeM NMPAKTHYECKHUX 3aHATHI, HX co/iep:KaHUe U 00beM B yacax

Ne Ne pa3znena Tpynoem-
B P — HaumeHoBaHMe MPaKTHYECKHUX PadoT KOCTh
(4ac)
1. 2 Csa3u 1 ux peakiuu: [lonstue cs3u. Bunbl cBszei, ux 2
peakuuu. Pa3znokeHre CHIIbl Ha COCTaBIISIIOLLINE,
MapaJuIeIbHbBIE IEKAPTOBBIM OCSIM.
MomMeHTbI cril: MOMEHT CHIIbI OTHOCUTENBHO AEKAPTOBBIX
oceil. MOMEHT CHJIbl OTHOCUTEIIBHO LIEHTPA.
2. 4 Omnpenenenue eHTpa THKECTH TBEPAOro Tena: MeTo bl 2
ONpEAEIICHUS LICHTPOB TSHKECTU TBEPAOTO Tesna. Dopmyisl,
HCIIOJIb3yEMBIE ISl ONIPEIEIICHUS] KOOPAUHAT LIEHTPa
TSDKECTH HEKOTOPBIX TEJ MPOCTEHIIeH GopMBbI.
3. 5 Pasnosecue mena u cucmemvl men noo oeticmauem 2
NPOU3BOTLHOU CUCTNEMbL CUTL C YYEmOM MPeHUs. PEaKkIus
LIEPOXOBATOM IOBEPXHOCTH. TpEeHME CLEIIICHUS U TPEHUE
KadyeHus. PaBHOBeCHE Tella M CHCTEMBI TeJ C YIETOM TPCHHSI.
4 6 KunemaTtuka touku: Tpu ciocoba 3aqaHust TBUKESHUS 2
touku. OnpeeneHue TpaeKTOPUH, CKOPOCTH U YCKOPEHUS
TOYKH MTPH BEKTOPHOM M €CTECTBEHHOM CIIOC00aX 3aIaHHs
JIBUOKEHUS.
5. 8 IToctynarenbHOe U BpalaTeabHOE JBUKEHUE TBEPIOTO 2
TeJya: YpaBHEHHUS ABUKEHHS, CKOPOCTH U YCKOPEHHS TOUEK
TeJIa [IPU €ro NOCTYNATEIbHOM U BPAIATEIbHOM
JIBUKEHUSIX.
6. 10 CnoxHoe TBUKEHHE TOUKU: OTHOCHTEIBbHOE, TIEPEHOCHOE U 2
a0COJIFOTHOE IBIDKEHHE TOYKH. [10ABIKHAS M HEIIO IBYDKHAS
cucteMsl otcueTa. OnpeieieHHe COCTABIAIONINX CKOPOCTEH
Touku. OnpesieNicHue YCKOPSHUS TOUYKH U €0 COCTABIISIFOIIUX
(TIepeHOCHOT0, OTHOCUTEILHOTO M ycKopeHus: Kopuosica).
7. 11 Inockoe osudcernue meepooco mena. PaznoxeHne mIOCKOro 2
JIBIDKEHUSI HA MOCTYMATENILHOE U BpamiarenbHoe. OnpeneneHue
CKOPOCTEH TOYEK TeJa C MOMOIILI0 TEOPEMBI CIIOKECHUS
CKOPOCTEil, MTHOBEHHOT'O LIEHTPa CKOPOCTEH 1 TEOPEMBI O
MPOCKIUSIX CKOPOCTEH TOYEK Tesla Ha MPSMYIO, IPOXOJISIILYIO
4yepe3 ATH TOYKH.
8. 12 Obwuii cyuaii 0suscenuss: Chepruaeckoe IBUKSHNUE TBEPIOTO 2
TEa. OHpeHeHeHI/Ie KMHEMAaTHYCCKUX XapaKTEPHUCTHUK IBUKCHUA
TBEPJIOTO TeJIa ¥ €ro TOYEK 110 YpaBHEHHsIM Diiiepa.
Bcero 16
4.5. HanmeHoBaHHe TeM Ja00pPATOPHBLIX PadoT, MX CoAep/KaHue U 00beM B Yacax
Ne Ne paznena HaumenoBanue j1a00paTopHbIX padoT Tpynoem-
n/m | AMCHUNIHHBI KOCTh
(4ac)
1. 3 PaBHOBecHe Tena noja IeMCTBUEM TIIOCKON TPOU3BOJIBHOM 4

CUCTCMBI CUJI: TCOMCTPUYCCKUC U AHAJIMTUYICCKHUC YCIIOBUA
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PaBHOBECHS IIPOU3BOJIBHOMN TUIOCKOW CHCTEMBI CHUIL.
Paznuunbie hopmbl ypaBHeHUH paBHOBecHs. OCOOCHHOCTH
paccMOTPEHUsI paBHOBECHS CUCTEMBI TEJ MO 1EHCTBUEM
MIPOM3BOJILHON CUCTEMBI CHII. PaBHOBECHE MIOCKUX (hepM
AHATUTHYECKUM U TpaduueckuM Metogamu. OnpeaencHue
YCUJIMHI B CTEPkKHAX pepM criocoOOM BeIpE3aHus y3JI0B U
criocobom Putrepa.

2. 7 Cdepuueckoe nBukKeHHE TOUKH: BekTopsl yriaoBoi 4
CKOPOCTH U YTJIOBOTO YCKOPEHHSI. MTHOBEHHAsI OCh
BpaieHus. OnpeneseHue CKOpoCcTel 1 yCKOPEHU TOYEK
TBEPJAOIO TeJa.

3 9 Inockonapannenvroe dsudicenue mouxu. KnanemaTnaeckuit 4
aHaM3 IJI0CKOTO MexaHu3Mma. Ormpe/ieneHne KHHEMaTHIeCKUX
XapaKTEPUCTUK MHOTO3BEHHOTO MEXaHHU3MA.

3. 13 THocmynamenvhoe u epawjamenvrHoe 08UNCEHUE MEEPO020 Med: 4
Cnoxenue nBrwxeHUd. CroKeHUe MIHOBEHHBIX OCTYNATENbHbIX
Y BpallaTelbHbIX IBMKEHUN TBepIoro Tena. Kunemaruueckue
ypaBHEHHS Dijepa.

4 16 Junamuxa abconomno2o 08udicenss MaTepuaIbHON TOUKH. 2
5 17 Maubie konebaHus C OHOM CTENEHBIO CBOOO/T. 2
6 18 TeopeMa 0 IBMKEHUHU LIEHTPA Macc. 2
7 19 KonnuuecTBO IBMXEHUS TOYKA U MEXAHUYECKONU CUCTEMBI. 2
8 20 Kunemuuecxuii momenm MeXaHUYECKOU CUCTEMBI. 2
9 21 3anaun 00 M3MEHEHWH KHHETHYECKOH SHEPTHU MaTepUaIbHON 2
TOYKH U MEXaHUYECKOH CHCTEMBI.

10 22 [Mpuniun Jlanambepa. 2
11 26 Voap 2

Bcero 32

5. OueHoYHbIe MATEePHUAJIbI /Il TEKYIIEro KOHTPOJIS yCIeBAeMOCTH U
NMPOMEKYTOUYHOM ATTECTANMH MO TUCIHUILINHE

Jlis KOHTpOJSi Pe3yabTaTOB OCBOCHHS JMCUUIUIMHBI MPOBOIATCS (hopmbvl mexyujeco
KOHMPOJsL NPUBOOAMCS CO2NACHO madauye 4.2.):

— 3aIUThI 1a00PaTOPHBIX U MPAKTUYECKUX PaboT;

— 9K3aMCHBI.

[IpomexyTouHas aTTecTalus MO UTOTaM OCBOCHHS TUCIUIUIMHBI — 9K3aME€H B KaKJIOM
ceMecTpe.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecnieYyeHne TUCIHIINHBI:

@) OCHOGHAA TUumepamypa:
1. UrnatbeBa T.B. Teopetuueckas mexanuka. Ctatuka [ DIeKTPOHHBINA pecypc]: yueOHoe
noco6ue / T.B. Urnateesa, J{.A. IrHaTheB. DIEKTPOH. TEKCTOBbIE JaHHBIE. - CapaTos:
ByzoBckoe ob6pazoBanue, 2018. -101 ¢. Pexxum noctyna (1o maposro):
http://www.iprbookshop.ru/72539.html.
2. Kpactok A.M. Teoperuueckas mexanuka. KoHCIIEKT Jiek1uii [ D1eKTpoHHbIN pecypc]:
yaeOHoe mocooue/ A.M. Kpactok. DnekTpoH. TekcToBbIe JaHHbIe. HoBOoCcHOUpPCK:
HoBocubupckuii rocyjapcTBeHHbIN TexHudeckuid ynusepeutet, 2009. -138c. Pexxum noctyna
(mo mapodto): HTTP://WWW.IPRBOOKSHOP.RU/45438.HTML.
3. Kpactok A.M. Teopernueckas Mmexanuka. COOpHHK 3a/1aHuil [ DIEKTPOHHBIN pecypc]:
yaeOHnoe mocodue / A.M. Kpaciok. D1eKTpoH. TeKCTOBBIE JaHHBIE. -HoBocuOMpCK:
HoBocubupckuii rocyjapcTBeHHbIN TexHndeckuid yausepeutet, 2010. -92 c. Pexxum noctyna
(o mapostro): http://www.iprbookshop.ru/45439.html
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4. COOpHUK 3aaHu# sl KypCOBBIX Pa0OT MO TEOPETUUECKON MeXaHUKe: YueOHoe mocodue st
TexH. By30B /Ilog o6m1. pen.A.A. SI6monckoro. -M.: UnTerpan-IIpecc, 2008.-382c.

0) oonoanumenvHan aumepamypa:
5. Kumun [1.A. Teopernueckas mexanuka. Yue0. mocooue. CI16.: U3a-Bo CIIGI'TY, 2001. 146
c.
6. TeopeTnueckas MexaHuKa. — DIEKTPOHHBIN pecypc: Jlekropuil. http://lectoriy.mipt.ru/
course/TheoreticalPhysics-TheoreticalMechanics-14L. Jfoctyn ¢cBOOOIHBIIA.
7. TeopeTnueckasi MEXaHUKa. — DIEKTPOHHBIN pecypc: dJEKTPOHHBIN y4eOHbIH KypcC. -
http://www.teoretmeh.ru/ - Jloctym cBOOOIHBII.
8. MuriomoB, E. A. Teoperuueckas wmexanuka. Craruka. Kunemartuka. Jlunammka
[DnexTponnsblit pecypc] / E. A. Mutiomos, C. A. bepectoBa. — DJIEKTPOH. TEKCTOBBIE JJaHHEBIE.
— MockBa, WxkeBck: PerymspHas u xaoTuyeckas JWHaMuKa, VDKEBCKMH HMHCTUTYT
KOMITBIOTEPHBIX HcciaenaoBannii, 2006. — 176 ¢. — 5-93972-067-6. — Pexum pgocryna:
http://www.iprbookshop.ru/16632.html

6) MemoouuecKue yKa3anus:
9. ®u3nyecKuii: OCHOBBI MeXaHUKH. MeTonudeckue ykazanus k 1a0. pad. / Coct. T.B. Kpusko,
H.B. Opnosa, T.JI. Cangumuposa. -Camapa: U3n-so CT'AY, 2007.-84 c.
10. OmpeneneHrie YCKOPEHUST CHITBI TSDKECTHU C IIOMOIIBI0 MATEMATHYECKOTO M 00OPOTHOTO
MasiTHUKOB. Metoanueckue ykazanus /T B.Kpusko. -Camapa: M3a-so CT'AY, 2007.
11. UccnenoBanue NBIKEHUSI MaTepUATBHON TOYKHA. METOIUYECKHE YKa3aHUs/
®.A.VYpazbaxtun. — Mxesck: u3a-so VxI'TY, 2010. -24c.
12. Mamble konebanusa cucteM ¢ omHoil cremeHpo cBoboasl/ ©.A.YPASBAXTHUH. — Wxesck:
n3a-so MOKT'TY, 2011. -28c.

2) nepeuens pecypcos uHpopmayuonno-KoMmyHuKayuonnoi cemu Humepnem:
1. DnekTpoHHO-OMbIHOTEuHas cuctema IPRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks.
2. DnekTpoHHBbIN KaTanor HayuyHoi 6ubnuoreku VoxI'TY umenn M.T. Kanamnukosa Web
WPBUC http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS.
3. HarmonanwsHas a5ekTpoHHas Oudnmuoreka — http.//na6.pgh.
4. Muposast iudpoBas oudianorexa — http://www.wdl.org/ru/.
5. MexayHapoaHblii HHIeKC Hay4aHoro IuTupoBanus Web of Science — http://webofscience.com.
6. Hayunas snekrponnas 6ubmuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp.
7. CnipaBouHo-tipaBoBas cuctema Koncynerantllitoc http://www.consultant.ru/.

/1) JINIEH3NOHHOE M CBOOOTHO pacpoCTpaHsieMoe MPOrpaMMHOe o0ecnevyeHne:

. Microsoft Office (murienzuonnoe I10)
. SMathStudio (cBo6oaH0 pacnpoctpansemoe I10)
. OmninaiiH - TpaHCIATOPH! ATOPUTMUYECKUX S3BIKOB IMPOTPAMMHUPOBAHHUS
. GPSS world for students (cBo6oano pacnipoctpansiemoe 110)
. OHnuaitH — KaJIbKYIJISATOPBI PA3INYHBIX THIIOB
1. MarepuajibHO-TeXHHYECKOe o0ecredyeHue M CIUIINHbI:

1. Jlexyuonnvie sanamus

YyebHunie ayauTopun g JICKIUOHHBIX 3aHATHHN YKOMITJICKTOBAaHbI MeOeNpl0 |
TEXHUYECKUMHU CPEJICTBAMU OOYUEHUs, CITY)KalIUMHU JUTsl IPeJICTaBiIeHNs yueOHON HH(popMaIuu
Oonbiiol aynutopuu (HaOOpBHl JAEMOHCTPALMOHHOTO O0OpyaoBaHHs (IPOEKTOp, SKpaH,
KOMITbIOTEP/HOYTOYK), Y4eOHO-HArJIsIHbIE TOCOOHS, TEMAaTUYECKHE WILTIOCTPALIHH.

2. Ilpaxmuueckue 3anamus u 1a60pamopmvie pabomul.
Vuebnas aymutopus (aym. Ne 219, aapec: 427430, Ynmyprckas PecnyOnumka, T.
Borkunck, yn. ILM. IllyBanoBa, n. 1) s NpakTUYECKMX 3aHATHI YKOMIUIEKTOBaHA

17


http://www.iprbookshop.ru/16632.html

CIeIUATM3UPOBAHHON MeOebI0 M KOMITbIOTEpHBIMU cpencTBamu oOydenus (I1K) ¢ moctymom k
cetu MHTEepHET M 3neKkTpoHHOW HMH(OpMarmoHHO-00pa3oBarenbHoi cpene BO ®I'BOY BO
«xI'TY umenn M.T. Kanamnukosa.

3. CamocmosamenvHas paboma

[Tomemienust JUIst CaMOCTOSITENILHOW pabOTHl OCHALIEHBI KOMIBIOTEPHOM TEXHUKOH C
BO3MOYKHOCTBIO  MOAKIOUEHUs K ceth «lHTepHeT» W J0CTYynoOM K  3JIEKTPOHHOMU
uHpopManoHHO-00pa3oBarenbHoil  cpene B OI'BOY BO  «MxITY wumenn M.T.
KamamaukoBa (ayn. Ne 224, aapec: 427430, Yamyptckas Pecriyonuka, r. Botkunck, yiu. I1LH.
[yBanosa, a. 1).

IIpu nHeoOxommmocTu pabouasi mHporpaMma JUCHMIUIMHBI (MOAYJSI) MOXeET OBITh
ajanTUpoBaHa s o0ecredeHus 0Opa30BaTENbHOIO Mpolecca MHBAIMAOB M JIMIL C
OTPaHUYECHHBIMH BO3MOJKHOCTSIMH 3JI0POBbsl, B TOM YHCIIE JUII OOy4YeHHS C HPUMEHEHHEM
JMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOIUH. [[i1st 3TOr0 TpedyeTcs 3asBiieHUe CTyIeHTa (ero
3aKOHHOTO IIPEJICTABUTENS) U 3aKJIIOUYEHUE IICUXOJIOr0-MEAMKO-TIEJarornyeckoil KOMHCCUU
(IIMIIK).
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Ipunoxenue
MHWHOBPHAYKHU POCCUU

BoTkuHckwii hunman
denepanbHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIbHOTO YUPESIKACHUS
BBICIIET0 00pa30BaHUs

«MxeBckuil rocyaapCTBEHHBIN TexHMYeCKUil yHuBepcuTeT umeHn M. T. KanamnukoBay»
(B® ©I'bBOY BO «MIxI['TY umenu M.T. KanamnukoBay)

OueHoyHbIe CpeacTBa

no JTUCIUIIJINHE

BBGI[CHI/IG B CrICIIMAJIBHYIO TCXHUKY

(HaMMeHOBaHHE — MOJHOCTHIO)

cnenuainbHOCcTh 24.05.01 — [TpoekTupoBaHue, IIPOU3BOACTBO U DKCIUIYATALIMS DAKET U PAKETHO-

KOCMHYCCKHUX KOMIIJICKCOB

KOJI, HQUMCHOBAHHEC — IIOJTHOCTBIO

CHCLII/IaHI/BaI_II/I}I) L PakeTHO-KOCMUYECKHE KOMIIO3UTHBEIE KOHCTPYKIINHU -
HAaMMCHOBAHHUE — ITOJIHOCTBIO

YpOBEHBb OOpa30BaHMUS: CIIEIUATTUTET

dbopma oOyueHus: oYHas
OYHAas/OYHO-3a04HAas/3a0YHAas

06]].[8.}1 TPYAOCMKOCTb JUCHHUIIJIMHBI COCTABJIACT: Z 3a4YCTHBIX C,Z[I/IHI/IL[(BI)
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1. OuenoyHble cpeacTBa

OnenuBanue (GopMupoBaHHE KOMIIETCHIIMHA MPOU3BOIUTCS HA OCHOBE pPE3yJIbTAaTOB
00yd4eHus1, IPUBEIECHHBIX B 1. 2 pabouei nmporpamMmbl 1 DOC. CBs3b pa3AeiioB KOMIIETCHITUH,
UHIUKATOPOB M (OpM KOHTPOJS (TEKYyIIEro M IPOMEXKYTOYHOIr0) yKa3zaHbl B Tabnuue 4.2

paboueii mporpaMMbl TUCHUTUTHHBIL.

OneHouYHbIE CPEJCTBA COOTHECEHBI C pe3yibTaTaMu OOy4YEHHUs M0 IUCLUILUINHE U

HHAUKATOpaMU JOCTUKCHUA KOMHeTeHHI/Iﬁ IMpEACTAaBJIICHBI HHUXKE.

- MPUMEHSTH anmnapar BbICIIEH MaTeMaTH-
KM, TEOPUHU BEPOSITHOCTU U MaTeMaTUYeC-
KOM CTaTUCTUKU, MAaTEMAaTUUECCKOMN JIOTHUKH
B peIlIeHUU 3aja4 KoieOaHui, MEXaHUKU
TBEP/IOT0, )KUJ-KOTO U ra3000pa3HOro
Tela;

- HCTIONIb30BaTh MPUEMBI U CITIOCOOBI periie-
HUS 33724, CBSI3aHHBIX C AJIEKTPOTEXHU-
KOM, 3JIEKTPOHUKOU, TEPMOJMHAMUKOM,
TeIUIonepeavuei;

- IPOBOJIMTH UCCIIENOBAHUS JIIEMEHTOB pa-
KETHOM TEXHUKH C TOUKHU 3PEHUS UCTOJIb-
3yeMBIX MaTepUAIOB U KOJIeOATEIbHBIX
MPOIIECCOB.

Koanl KoMneTeHIIMH 1 PesynabTart 00y4yeHns DopmMbI
HHIHKATOPOB (3HaHUs, YMEeHUsl U HABBIKU) TeKyIIero u

OIK-1. Criocoben mprme- OIIK-1.1. 3nats: 3amura
HSTh CCTECTBEHHOHAYUHBIE | armnapar pemeHus HayqHbIX n TEXHUYEC- | MPAKTHYECKUX
T r— KHX 3aj1a4 B 06J1aCT1/1 PaKeTHOH TEeXHUKH — pabot
SHAHHA, METOJBL HayepTaTebHON feOMeTpHH, MH)XEHEPHOU | DK3aMeH
MATEMATHYCCKOrO AHATH3A rpaduku, BHICIICH MaTeMaTHKH, TEOPHH
H MOJICTHPOBAHHS, BEPOATHOCTH, MATEMATHYECKOH CTaTHCTH-
TEOpETHUECKOTO H KW, (1)1{31/11(1/1, XUMUH, KOJeOaHU, TEOPETH-
KCITEPH-MEHTATHHOTO YeCKOM MEXaHUKH, MCXaHUKH KUIKOCTH U
HCCIIEOBAHIS LISt rasa, TS pMOJIMHAMUKH U TETUIONEpEaayu,
T r— 3JIEKTPOTEXHUKHU U JIEKTPOHUKH, COIPO-
3a1a4 IpodeccHoHanbHoi | Lo CHIA MATCPHATIOB,
eATENBHOCTH - METOJIbI M CITIOCOOBI PEIICHHS 3a1a4

MPAKTUYECKHUX 33/1a4 1O ONPEICIICHUIO

OCHOBHBIX (PM3MYECKUX, XUMUUYECKUX,

TEIJIOBBIX, JIEKTPUUECKHUX ITapaMeTPOB;

- OCHOBBI IPOEKTUPOBAHUS 3y0UATHIX T1e-

penad, My(dT, Hepa3bEMHBIX U Pa3bEMHBIX

COCIMHEHHH, a TAK)KE M TCXHOJIOTHHU

CO3/IaHUsI MaTEPUATIOB.

OIIK-1.2. YMmeTh: 3amuTa

MPaKTHYECKNX padoT

DK3aMeH
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OIIK-1.3. Biagerts: 3amura

- anmapaToM peIIeHUs MPUKIaIHBIX 1 IpaKTHIECKUX paboT
DK3aMeH

HAYYHBIX 3a]1a4;

- HaBBIKAMH PEIICHUS 33/1a4 OIKChIBa-

IOIINX XUMUYECKHE (DU3NUCCKHX, TEII-

JIOBBIE, AJIEKTPUYECKUE U HH(OpMaIu-

OHHBIE MTPOIIECCHI.

- METOJIaMH COCTABJICHHUS aJITOPUTMOB JIJIs

pEIIeHUs TEXHUYECKUX 3a/1a9 Ha

BBIYMCIIUTEIILHON TEXHUKE, TOCTPOCHHS U

OIpeIeTICHUS pa3MEPOB TEOMETPHUCCKHIX

¢buryp.

Onucanue s1emMeHmos 015 OYeHUBAHU POPMUPOBAHUS KOMNEMEHYUT
Haumenoganue: sxzamen / IK3amen
Ilepeuens éonpocoe onsa nposedenusn IK3amena (2 cemecmp)
. OCHOBHBIE ONPEJEIICHUS CTATUKU.
. Akcrombl 1 1 2 00 ypaBHOBEIIEHHBIX CHJIAX.
. Teopema 0 COOTBETCTBUU CHUJIbI CKOJIb3AILEMY BEKTOPY.
. MOMEHT cuiibl OTHOCUTEIBHO TOUYKH. ANreOpanyeckuii MOMEHT CHJIBL.
. AkcuoMBl 3 1 4 - IpaBWIIO MapajienorpaMMa CHII U O paBEHCTBE JIEHCTBUS U
IIPOTUBOACUCTBHUS.
. AKCHOMBI 5 1 6 - 0 3aTBEpJICBAaHUU M 00 OCBOOOKIAEMOCTH OT CBSI3€H ¥ OCHOBHBIC MIX THUIIBI
peaxkuuu.
7. Cxonsuuecs: cuiibl. [IpuBeeHne CXOIAMUXCs CHIT K IPOCTEHIIIEMY BULY.
8. BeluucieHue u NocTpoeHne paBHOACUCTBYIOMIEH. Y CIIOBHUS PABHOBECHUS CXOASIIUXCS CHIL..
9. Teopema o Tpex cuiax.
10. Teopema Bapunrona.
11. ITapa cun u ee MomeHT. CBOMCTBA MaphbI CHUIL.
12. TlpuBeneHune cucTeMsbl ap CUJl K IpOCTeiieMy BULy UM CIIOKEHHE Tap CUIIL.
13. MoMeHT CuIIbl OTHOCUTEIBHO OCH.
14. AHanMUTUYECKUIM U TEOMETPUYECKUI CIIOCOOBI BBIYUCIIEHNS MOMEHTA.
15. IIpeobpazoBaHre MPOCTPAHCTBEHHOM MPOU3BOIBHOM CUCTEMBI CHIL
16. JleMma o mapasuienbHOM NEPEHOCE CUITBI.
17. IlpuBeneHune NpocTpaHCTBEHHON TPOM3BOIBHON CUCTEMBI CHJI K JAHHOMY LIEHTPY.
18. I'naBHbBIN BEKTOp U IMIaBHBIM MOMEHT. OCHOBHAs TeOpeMa CTaTHKH.
19. CiocoOb! BBIYHMCIEHUS U IIOCTPOEHUS TIIABHOT'O BEKTOPA U IIIABHOTO MOMEHTA.
20. [lepemena 1ieHTpa MPUBEICHHUS.
21. Cny4yau npuBeAcHUs K IPOCTEUIIEMY BUY - K IIape, K paBHOAEHCTBYIOILEH, K JUHAME.
22. Ycnous (ypaBHEHHUSI) paBHOBECHS MPOCTPAHCTBEHHOM MPOU3BOJIBLHON CUCTEMBI CHJI.
23. YacTHbl€ cllydan CUCTEMBI CHJI: IUIOCKAsl CUCTEMA CHJI, CHCTEMA MapajlIEIbHBIX CHJI,
paBHOBECHE CUCTEMBI Tell.
24. llenTp napamienbHbIX cuil. PacnipeneneHHble CUITBI.
25. lentp Tsxectu. MIHTErpanbHbie GOpMYIIBI A1 KOOPAUHAT HEHTPA TSKECTH.
26. MeTozp! pa30MeHHs U OTpULIATETIbHBIX Macc. LIGHTPBI TsHKECTH MPOCTEHINX QUTyp.
27. TpeHue NOKOs U TPEHUE CKOJIbXKEHUs. 3aK0oHbI KysoHa.
28. Yrou u KoHyc TpeHus. PaBHOBECHE Tela Ha IEPOXOBATON MOBEPXHOCTH.

29. Tpenue kaueHUs
**k*k

I S R N

o)

30. OcHOBHBIE OTpEACIICHUS] KHHEMAaTUKH TOYKH.
31. OnpeneneHue TpaeKTOPUHU, CKOPOCTH U YCKOPEHHS TOUYKH MPU BEKTOPHOM crioco0e 3aaHus
JIBIDKCHHSL.
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32. Onpenenenre TPaCKTOPHUH, CKOPOCTH M YCKOPEHHUS TOUYKH IIPH KOOPAMHATHOM CIIOCO0E
3a/laHusl ABWO)KECHUS.

33. OnpezneneHue CKOPOCTU U YCKOPEHHS TOUKH MPU €CTECTBEHHOM crioco0e 3aaHus
JIBUKEHUS: €CTECTBEHHbIE KOOPIMHATHBIE OCHU U UX OPTHI.

34. CKOpOCTb ¥ YCKOPEHHE TOUKH B MOJISIPHBIX KOOPAUHATAX.

35. TeopeMa 0 CKOPOCTSIX TOUEK TeJa.

36. [loctynarenbHOE IBUKEHHUE TBEPAOTO TENA.

37. BpamaTtenbHoe IBUKEHUE: YPAaBHEHHUE BPAIIATEIbHOTO JBUKEHMS; YIIIOBasi CKOPOCTb U
YIJIOBOE YCKOPEHHUE Tea.

38. TpaekTopuu, CKOPOCTH U YCKOPEHHS TOUYEK Tea.

39. BekTopsl yrioBoi CKOPOCTH U YIJIOBOTO YCKOPEHUS Tella.

40. BexropHbie (HOpMyIIbl Ui TMHEHHONW CKOPOCTH, KAacaTeIbHOIO U HOPMAJIbHOTO YCKOPEHUI
TOYKH Tena

41. YpaBHEHUE IBHKCHHUSL.

42. YrnoBasi CKOpOCTb U YII0BOE YCKOPEHHUE Tea MPHU IJI0OCKONapAIIEIbHOM JIBUKEHUH.

43. Onpenenenne CKOpOCTe Touek Tena. MeTon mostoca.

44. MrHoBeHHBIN LIEHTp cKopocTeil. Paznuunble ciayyan onpeneneHus Moja0KeHuss MTHOBEHHOTO
LIEHTPA CKOPOCTE.

45. OrmpeneneHue yCKOpEeHUH ToueKk Tena. MrHOBEHHBIM 1EeHTp YyckopeHus. CrocoObl
BBIUMCIICHMUSL.

46. OCHOBHbIE IOHATUS U ONPEIEICHUS CIOXKHOTO ABUKEHUS TOUKH.

47. Teopema CIIOKEHHUSI CKOPOCTEH B CIIO)KHOM JIBIKEHUH TOYKHU.

48. Teopema CI0XKEHHUS YCKOPESHUIA.

49. Ilpuuunsel nosiBieHus yckopenus Kopuonuca. Beuncinennue u nocTpoeHue yCKOpeHHUsI
Kopuonuca.

50. YacTHbIl ciiyyall TEOpEMBbl O CIOKEHUU YCKOPEHHWI INpU IOCTYNATEIbHOM IEPEHOCHOM
JBUKECHUU.

51. Yrae Diinepa. YpaBHeHUe BpallleHUs TeIa BOKPYT HEMOABMKHOM TOUKH.

52. TeopeMa 0 KOHEYHOM NEPEMELIEHUH T€JIa, UMEIOLETO OJJHY HEMOABHKHYIO TOUKY.

53. CnoxeHue nocTynaTelbHbIX ABHKEHUH.

54. CnoxeHue BpallaTeabHbIX IBHKEHUIN TBEPIOTO TENa.

55. CnoxeHre MrHOBEHHBIX MTOCTYNATENbHbIX U BpalaTeIbHBIX JBUKEHUM TBEPAOrO Tela.

56. Kunemartnueckue ypaBHeHuUs Juiepa.

Ilepeuens éonpocoe onsa nposedenusn Ik3amena (3 cemecmp)

1 OcHoBHbIe onpesieneHust. AKCHOMBI JTUHAMUKH.

2. JIBe OCHOBHBIE 33JJa4l JUHAMHUKHU TOUYKH.

3. Iuddepennnanbable ypaBHEHUS IBIKEHUSI MAaTepUATBHON TOYKH.

4. CriocoObl pelieHrst OCHOBHBIX 3324 TUHAMUKH TOYKH.

5. uddepenmanbHoe ypaBHEHNE U HayaIbHbBIE YCIOBHS MPSIMOJIMHEHHOTO IBUKEHHUS.

6. Onpenenenye 3aKoHa ABMKEHUS TOUKH MO IEHCTBUEM CUJIbL, 3aBUCSIIEH TOJIBKO OT

BpPEMEHH.

7. Onpenenenre 3aKOHa ABM)KEHUS TOUKH MO/ JEHCTBUEM CUJIbI, 3aBUCSIIEH TOJIBKO OT

MIOJIOKEHUSI.

8. Onpenenenue 3aK0Ha JABMKEHUS ITPU IMOCTOSHHOM CUJIE U CUJIe, 3aBUCSILEH TOJIbKO OT

CKOPOCTH.

9. Mexanunyeckas cucrema. Macca 1 HEHTP MacC CUCTEMBI.

10. MoMeHT MHEpLIMU OTHOCUTEIBHO OCH. MOMEHTHI MHEPLIUN OTHOCUTEIBHO KOOPAUHATHBIX

oceil.

11. Pagnyc nnepuuu. I'naBHbIE OCH MHEPLIUU.

12. Knaccuduxarus cui, 1eHCTBYIOIKX Ha TOUYKH cucTeMbl. CBONCTBA BHYTPEHHUX CHUIL.

13. Iuddepennmanbable ypaBHEHHs IBUKEHUS MEXaHUUECKONW CHCTEMBI.

14. TeopeMa 0 IBM>KEHMH LIEHTPA MaccC.
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15. 3akoHBI COXpaHEHHS ABUKECHUS LIEHTPA Macc.

16. CBOOOIHBIE TApMOHUYECKHE KOJICOAHUSI MAaTEPHATILHON TOUKH.

17. BeinyxJIeHHbBIE KOJIeOaHHsI MAaTEPUATLHON TOUKH C YYETOM.

18. SIBnenue pe3oHanca.

19. LlenTp macc cuctembl. MOMEHTBI MHEPIIUH.

20. Teopema 0 MOMEHTaX MHEPLIUU OTHOCUTENILHO NapaJlJIeIbHBIX OCEH.

21. Onpenenenne MOMEHTA UHEPLIUHU TeJla OTHOCUTENBHO OCH.

22. OCHOBHbIE TUHAMUYECKHE BETMYMHBI MEXaHUUECKONU CHCTEMBI.

23. Teopema 00 M3MEHEHHUH KOJIMYECTBA JBUKCHUSI.

24. 3aKOHBI COXPAHEHUS KOJIMYECTBA JIBHKCHHUSI.

25. UnrerpanpHas ¢popMa TeopeMbl 00 U3BMEHEHUHU KOJIMYECTBA IBHXKEHUSI.

26. Kunetnueckuit MOMEHT.

27. Teopema 00 N3MEHEHUH KHHETUYECKOTO MOMEHTA.

28. 3aKOHBI COXpaHEHUS] KWHETUYECKOIO0 MOMEHTA.

29. KuHeTn4ecKkuii MOMEHT TBEPAOTO Tea.

30. Auddepenunanpaple ypaBHEHHS JBHKEHUS TBEPIOTO TEIA.

31. PaGoTa cumbl. Pabota cuinel TsxkecT. Pabota cuiibl ynpyroii npyXHHbI.

32. Pabota cuiibl TpeHHs CKOJIbXKEHUs. PaboTa cuit map cuil TpeHus: KaueHusl.

33. IloTeHnmanbHble CUibl. BeuncieHne noTeHIuanbHOU YHEPTHH.

34. Teopema 00 U3BMEHEHUN KUHETUYECKON IHEPIUH.

35. Ipunanun J{anamoGepa.

36. Onpenenenure rIaBHOTO BEKTOPa M IJIaBHOI'O MOMEHTA CHJI HHEPIIMH TBEPIOTO TeJa.

37. IlocTynaTtenbHOE ABMKEHUE Tella C YCKOPEHHUEM.

38. BpamiatenbHoe IBUKEHUE TEa.

39. InockomnapaiienbHOe IBHKEHUE Tena.

40. Bo3zMoxHbIE IEpEMEIICHHUS.

41. YpaBuenus cBszeil. Knaccudukanus cBszeil no Buay ux ypaBHeHuid. CBsI3u uieanbHble U
HeuJeanbHBbIC.

42. [IpuHUMI BO3MOXKHBIX nepeMelieHnid. [I[puMmenenne npruHIuna BO3MOKHBIX TEPEMEIICHUII.

43. [Mpunnun Janambepa-Jlarpanxa. O01iee ypaBHEeHHE JTUHAMUKH.

44. O60061IeHHbIe CUITBI U 0000IIEHHBIE KOOPAMHATHI.

45. YpaBHEHUsI IBIKCHHUS MEXAaHUYECKOM CUCTEMBI B 0000IIEHHBIX KOOpAMHATAX.

46. JluHaMHUUYECKUE XapaKTEPUCTUKH.

47. Iunamuueckue nuddepeHuanbHble ypaBHEHUS IBUKEHUS TBEPOTO Tela BOKPYT
HEMOABUKHON TOUKH.

48. OmnpeneneHne CUIIbI peaKkIuy B HETIOABUKHOM TOUKE.

49. O6mue nonoxxeHus. JleficTBue yaapHOI CUITBI HA MaTepUATbHYIO TOUKY.

50. Teopema 06 U3MEHEHUU KOJUYECTBA ABUKEHUS U JBUKEHUS [IEHTPA MacC CUCTEMBI MPU

yaape.

51. Ynap aByx tein. LlenTp ynapa.

Bonpocul k cobecedosanuro no mamepuaniam npakmuyeckux 3aHAmuiL.

2 cemecTp
a) Ha TeMbl «OcHogHble nouamusi cmamuxu, Onpedenenus u akCuomMvl CIMAMUKy meepoo2o
mena, Cxooswuecs cunvl u napwvl cui, Ilpeobpasosanue u pagnogecue npouseoibHOl
NPOCMPAHCMEEeHHOU cucmemsl cui, Yacmusie cayuau cucmemsl cun,; Llenmp napannenvhvix cun
u yeump msxcecmu,; Tpenue meepovix men.»:
Pemenue 3amau:

CraTtuka. Bapuant Ne 1.

Bonpoc 1. PaBHozeiicTByromas R k 1Byx paBHBIX 1O MOJYMO cxonsmuxces cuit F1=F2 =15 H
HampasiieHa o ocu Oy u paBHa no moaymo 10 H. Onpenenuts B rpamycax yrod o, 00pa3oBaHHBINA
BEKTOpOM cuiibl F1 ¢ monoxurensHbIM HanpaBieHrneM ocu OX.
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Bonpoc 2. OnpenennTth KOCHHYC YIiIa MeKIy BEKTOPOM CHIBI F 1 ochio

i koopauHat Oz, ecnu cuta (H) F = ST ++4 ) +5K

Bonpoc 3. K kBagpaTy npuiio’keHa CUCTEMA YETBIPEX CHJI, IpUYEM cuiibl F1=F2

> =F3=1 H. Onpenenuts MOyJb CUIIBbI F 4, Ip1 KOTOPOI paBHOAEHCTBYIOIIAS
cucremsl R =2 H.

Bomnpoc 4. K ogHopoaHoMy katky Becom 2 KH mpuiokeHa ropuzoHTagbHast
cuna F. OnpenenuTs HaMOONBIINI MOTYTIb CUIIBI F, IPH KOTOPOM KaTOK He
CKOJIB3HUT U HE KaTUTCH, eclii KoddduimeHT Tperus kadeHus o = 0,006 m,

k03¢ durment tpenus ckoibxkenus f = 0,2, panuyc R = 0,6 M, pazmep OA = 0,4
M.

Bomnpoc 5. Ykaxute HOMEp CTaTUYECKH ONPEAETUMON CUCTEMBI.

Bonpoc 6. Hu npusmy 1 neticrByet cuna Fi= 100 H. Onpenenuts cuny F2,
KOTOPYIO HEOOXOAUMO MPUIIOKUTh K CTEPIKHIO 2, IIAPHUPHO CBSI3aHHOMY C
POJIMKOM 3 JJIsl paBHOBECHS CUCTEMBI.

P _
— Bonpoc 8. OnpeienuTh MOMEHT CuiTbl F oTHOCHTENBHO ocu OX, eciy ee 3HAUCHHE

° F =16 H, pebpo kyba a= 0,75 m.
Y

BOl'lpOC 9.K TCJIy IPUJIOKCHA CUJia, MOMCHT KOTOpOfI OTHOCHUTCIIBHO HavdadJla KOOPpAUHAT Mo =

170 Hm. OnipeienuTs B rpaycax yroin f Mex/1y BEKTOpoM MOMeHTa M_ 1 ockro Oy, eClu ero
MpoeKLMst Ha 3Ty ocb My = 85 Hwm.

7743 o
BOl'[pOC 10. Onpez[eJme BBICOTY H OJHOPOJHOI'O NWJIMHAPA, IPpU KOTOPOU OCh
{:L A ‘1 CUMMCTPHUH TECJIa, COCTOAIICTO U3 ABYX HMUJIMHIAPOB U IMMOJABCIICHHOTO B TOYKE
jj E— A, 6y,ueT FOpI/I3OHTaJ'H>HOI7L BricoTa OUJIMHApa Hl, = 0,5 M, paanyc R =3r.
Hy |
LA

0) Ha Tembl «Kunemamuka mouxu; [locmynamenshoe u epawjamenvroe 08UlCeHUe MBEPOO20
mena; CoXHOE IBWKEHUE TOUKH; [locmynamenvHoe u spawamebHoe 08UNCEHUE MBEPO020
mena.:

Pemenue 3agauq:

Kunematuka. Bapuanr Ne 1.
Bomnpoc 1. 3amanbl ypaBHeHHs IBMKeHUS TOUKH X = SiNn (1), y = cos(t). Onpenenuts OarKaiiimii MOMEHT
BPEMEHH, KOT/Ia paInyC-BEKTOpP TOYKH, IPOBEACHHBIH 13 Hayaja KOOpJHHAT, 00pa3yeT yroia 45° ¢ ocblo
Ox.
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Bonpoc 2. Touka ABMXETCS 1O NMPsIMOK ¢ yckopeHueM a = 0,5 m/c. OnpenenuTs, 3a KaKoe BpeMs
Oyzet mpoiineHo paccrosiuue 9 m, eciu npu t, =0 ckopocts V, = 0.

Bonpoc 3. Touka aBIKETCS IO 33JaHHOM TpaeKTOpHH co cKopocTeio V= 5 wm/c. Ompenenutsb
KPUBOJIMHEIHYI0 KOOpAMHATYy S TOYKM B MOMeHT BpemeHu t = 18 c. ecim npu t;=0 3HayeHue
KOOPJIUHATEI S = 26 M.

Bomnpoc 4. lleatpudyra s TPEHUPOBKH KOCMOHABTOB YCTPOEHA TaK, YTO IICHTP KAOUHBI C Y€TIOBEKOM
HAXOAWTCS HAa PACCTOSHUM I' = 5 M OT ocu BparmieHus. OnpeaenuTs CKOPOCTh IEHTpa KaOMHBI B CITydae,

KOI'Jla €€ HOpMaJlbHOE YCKOpeHue a, =5g.
Bomnpoc 5. Jlanbsl ypaBHEHHs JIBW)KECHUS TOYKH B MOJSPHBIX KoopauHarax ¢ = 0,512t2. Onpenenutsh

TPAaHCBEPCAILHYIO CKOPOCTh TOYKM B CM/C B MOMEHT BpemeHu t,, korna

MOJIIPHBIN paauyc I =2 M.

Bomnpoc 6. B kopriyce 1 1o HanpapJstOMKUM MEPEMEIIACTCA MON3YH 2 0 3aKOHY

Xa = 0,1COS(t), 2, =0 . B MomeHT Bpemenu (c) t'=m ONPEAEIUTH CKOPOCTh TOUKH B,
eciu paccrosiaue AB = 0,3 M.

Bonpoc 7. Onpenenauts yriioByr cKopocTh kpuomuna OA B yKa3aHHOM MOJO0KEHUU, €CIIH CKOPOCTh
touku C matyna V=4 m/c, nmna kpusomma OA4 =0,2 m.

Bomnpoc 8. Teno COBEpLIAET BUHTOBOE JIBIDKCHUE COIJIACHO YPaBHEHUSIM:
X, =0,¥,=0,2,=0,05t,0 =0, =7 -t . Onpenenuts yckopeHue TOUKH M, €CIIM €€ PacCTOSIHUE O OCH
Bunta OM = 0,012 M.

Bomnpoc 9. Tesexka JBHXETCs MO HAKIOHHOM MIIOCKOCTH ¢ YCKOPEHHEM a,
= 2 m/c2. Tlo Teneskke B MIOCKOCTH YepTerka ABIKETCS TOuka M COrTacHo
ypaBHeHusaM X, =3t° u y, =4t?. Onpejnenuts abCONIOTHOE YCKOPEHHE

TOYKH.

Bompoc 10. Ilmatrpopma 1 coBepiiaer KkosieOaHMs 10 3aKOHY
@=0,1-sin (107r-t). Slkopb 2 nBUTATENsl BPAIIAETCSl OTHOCHUTEIBHO

cTraropa C yIJIOBOW CKOpocThio @ = 7 paxg/c. Ompenenutsb
MaKCHUMaJbHOE 3HaYeHHE a0COIIOTHON YIIIOBOM CKOPOCTH KOS

3 cemecTp

Jnnamuka. Bapuant Ne 1.
B) Ha TeMbl «CriocoObl HHTErpUpOBaHUs AU(P(HEPEHINATBHOTO YPaBHEHUS IPSIMOJIMHEIHOTO
JBIDKEHUS MaTepuanbHoi Touku. KonebaTenbHble IBUKEHUS MaTePHATIbHON TOUKH.
MexaHnueckas CHCTEMA U €€ XapaKTepUCTUKH. TeopeMa o IBHKEHUH LIeHTpa Macc. Teopema 00
U3MEHEHHUHU KOJIMYecTBa JIBUkKeHus. Teopema 00 M3MEHEeHUN KHHETUYeCKoro MoMeHTa. Teopema
00 n3MeHeHnu kuHetuueckon sHeprun. [Ipunmun Janambepa u MeTo KHHETOCTATHKY.
[Tpuniun Bo3MokHbIX niepemMerenuit. [Ipunnun Janambepa-Jlarpanxka u oO1iee ypaBHeHHE
JUHAMHUKU. Y paBHEHUS JABHKEHUS MEXaHUYECKOM crCcTeMbl B 0000IIEHHBIX KOOPAHHATAX.
JluHamuka TBEpAOro Teja, UMEIOLETO OJHY HEMOABIKHYIO TOUKY. OCHOBBI TEOPUU yaapay:
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Penrenue 3amauq:

Bonpoc 1. [lerans maccoid m= 0,5 K CKOJIB3UT BHU3 110 JIOTKY. [lox
KaKHUM YTJIOM K TOPU30HTAJILHOM TUIOCKOCTH JOJDKEH PACIIOIaraTbCs
JIOTOK, JJIsS TOTO YTOOBI JIETallb ABUTATACH C YCKOpEHUEM a = 2 M/c?? Yo
BBIPA3UTh B rpajaycax.

Bomnpoc 2. Teno nBuxeTcs M0 rOpU30HTAIIBHOM MMOBEPXHOCTH U B TOUKE A
OoTpbIBaeTca OT Hee. OnpeaeuTb MUHUMAIbHYIO CKOPOCTh T€jla B MOMEHT
OTpBIBa, eciu paauyc R =6 m.

Bomnpoc 3. Teno 1 maccoit M= 50 kr noJHUMAETCs 10 HAKJIOHHOM IIJIOCKOCTH C IIOMOIIBIO TPOCa,

HaMmaThIBaeMOro Ha Oapaban 2 paguyca R = 0,4 M. Onpenenutb MOIYITb TIIaBHOTO BEKTOpa

BHEIIHUX CHJI, ICHCTBYIOIINX Ha TEJIO, €CIIM YIIIOBOE YCKOpeHue OapabaHa € = 5 paj/c?.

Bonpoc 4. Moy BEKTOpa KOJMYECTBA JABHKECHHS MEXaHHUECKOW CHCTEMbI U3MEHSIETCS T10

3akoHy Q = 4t>. OnpenenuTh MOIYJIb TJIABHOTO BEKTOPA BHEITHUX CHJI. ICHCTBYIONIUX Ha

CHCTEMY, B MOMEHT BPEMEHH 1= 2 C, €CITM BEKTOP KOJMUYECTBA JABHIKCHHUS U TTIABHBIH BEKTOP

BHEIITHUX CHJI MapajIeIIbHBI.

Bonpoc 5. Ha nopuieHb THApOIMINHIPA JCHCTBYET JIaBJICHHE

L macna p = 10 H/mm?. Inamerp nopurast D = 100 M, ero ckopocTs

I- V =0,2 m/c. OnpenenuTs B KBT MOIIHOCTB CHJIBI AaBJICHHSI Macia.
Bonpoc 6. [To npoBosnoke ABC, pacmonoxeHHON B BEPTUKAIbHON

IUIOCKOCTU U U30THYTOM B BUJIE YT OKPY>KHOCTEN pajinycoB h=1

M, =2 M, MOKET CKOJIb3UTh 0e3 TpeHus koublio D maccoit m. Onpenenurtsb
CKOpOCTH KOJIbITa B Touke C, €Cli ero CKOPOCTh B TOUKE A paBHA HYJIIO.
Bomnpoc 7. K Benymemy Baiy npuBojia, IMEIOLIEMY [TPUBEICHHBIT MOMEHT

uHepiuu 1z = 0,5 kxr M?, OT ABUTATENS MPHIOKEH MOCTOSHHBIA MOMEHT

M1=72 H M u OT BeIOMOTO Bajla MOMEHT cuJi conpoTtuiienus M2 = -0,02 o rae o - yrioBas
CKOPOCTh BEAYIIETO Baja, paj/c. Onpeaenuth HanOOIBIIYIO YTIIOBYIO CKOPOCTh BEAYIIEro Baja.

Bonpoc 8. beictpoe Bpamienue Baiga ¢ MOMEHTOM HHepiuu |z = 10 krm? ocymiecTBisieTcs ¢

@,

yl"J'IOBOI\/JI CKOpPOCTBIO = 250k . HOI[IHI/IHHI/IKI/I, B KOTOPBIX 3aKPCIIJICH BaJl, BpalllalOTCA BMECTC

C OCHOBaHHMEM C yTIIOBOil cKkopocThio 2 = Sk Onpenenuth TUPOCKONUYECKUI MOMEHT.
Bonpoc 9. TopusontanpHas tiatrgopma BuOpocTeHna 1 coBepiiaeT B

11

BEPTUKAIBHOM HAIpPaBICHUM TapMOHMYECKHE KOJEOAHUs ¢ aMIUTUTYI0H 8 MM U
yactoroi 8 I'n. K miardopme npukperuien natuuk 2 maccoit 50 r. OnpenenuTsb
MaKCUMaJIbHOE 3HAYE€HUE CHJIbI, KOTOpas CTPEMHUTCS OTOpBaTb JaT4UK OT
m1aTHOpPMBI.

Bonpoc 10. /IByxcryneHuatass pakera B MOMEHT IIyCKa C IOBEPXHOCTH 3€MJIM B
BEPTUKAIBHOM HAMpaBIEHUH pa3BHBaeT peakTHBHyr0 cuiy R= 90 kH. Maccol

CTYNEHEN PaKEThl PABHBI M= 200 KT, M, =100 kr. OnpenenuTts CUIy JaBJICHUS B
KH Mex 1y cTyneHs My pakeTsl B MOMEHT ITyCKa.
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Tunoevie 3a0anus 0131 OYEHUBAHUA POPMUPOBAHUA KOMNEMEHYUT
1. ITnockas cucrema cuit. Cuctema NpoU3BOJIBHO PacooKeHHbIX cuil. Cuctema cui, He
JeKalMX B OJHOM MIIOCKOCTHU:
- 3aganue C.1. OnpeneneHue peakuii onop TBEPAOro Teja;
- 3aganue C.2. OnpeneneHue peakiui omop U CHI B CTEPIKHAIX TUIOCKOH (hepMBlI;
- 3aganue C.3. OnpeneneHue peakiuii onop COCTaBHOM KOHCTPYKLIHUH (CUCTEMa JBYX TeN);
- 3aganue C.4. OnpeneneHue peakuid orop COCTABHON KOHCTPYKIIMH (CHCTEMa TPeX Tel);
- 3ananue C.5. PaBHOBecuE TeJ C yUETOM CLEIIEHUS (TPEHUSI TI0KOs);
-3asianue C.6. [IpuBeneHue cuctemMsl CUII K TPOCTEHIIIEMY BUTY;
- 3ananue C.7. Hentp Tsxectu. OnpeeneHne nojoKeHns HEHTPa TAKECTU Tea.

2. Kunemaruka TOYKH U Teja:
- 3ananue K.1. Onpenenenne CKOpOCTH U YCKOPEHUS TOUKHU 110 3a/1aHHBIM YPaBHEHUSIM €€
JIBUKCHUS,
- 3aganue K.2. OnpeneneHue ckopocTeld U yCKOPEHH TOYEK TBEPAOTo Tela Mpu
MOCTYNAaTeIbHOM U BpaIIaTeIbHOM JBUKECHUSIX;
- 3aganue K.3. Kunemarnueckuii aHalIn3 IIOCKOI0 MEXaHU3Ma;
- 3ananue K.4. Kunematndeckuii aHaan3 MHOTO3BEHHOTO MEXaHU3Ma;
- 3ananue K.5. OnpeneneHre KUNHEMAaTHYECKUX XapaKTEPUCTHUK JABHKEHUS TBEPJIOTO TEJa U €ro
TOYEK 10 YpaBHEHUSIM DUJepa;
- 3aganne K.6. Kunemarnueckuii aHaau3 IBHKESHUS TBEPAOTO Teja, KaTsierocs 6e3
CKOJIb>KEHUS TI0 HEMOIBYKHOM MOBEPXHOCTU U UMEIOIIETO HEMOABIKHYIO TOUKY;
- 3ananue K.7. Onpenenenue abCoIOTHONW CKOPOCTH U aOCOIOTHOTO YCKOPEHUS TOUKH.
3. JlunaMuKa TOYKH U Tena:
- 3ananue [.1. MnTerpupoBanue nuddepeHanbHbIX ypaBHEHUN JABMKEHUS MaTepUalbHON
TOYKH, HaXOJISAIIEHCS MO/ JEHCTBHEM MMOCTOSHHBIX CHUIIL.
- 3ananue J[.2. UccnenoBanue konedaTeapHOro IBUKEHHUS MaTepUAIbHOM TOUKH.
- 3ananue J[.3. UccnenoBanue OTHOCUTEIHHOTO JBUKEHUHM MaTEPUATIbHOM TOUKH.
- 3ananue [[.4. Ilpumenenune TeopeMbl 00 M3MEHEHHH KOJIMYECTBA JBUKEHUU K OMPEICICHUIO
CKOPOCTH MaTE€pHAIbHOMN TOUKH.
- 3aganue /1.5. IIpuMeHeHue TeopeMbl O JBMXKEHUH LEHTPAa MAcC K MCCIEIOBAHUIO JABUKECHUS
MEXaHUUYECKON CUCTEMBI.
- 3amanue J1.6. [I[pumenenune teopemMbl 00 M3MEHEHUU KOJUYECTBA JABUKEHUS K HCCIIECIOBAHUIO
JBUKECHHSI MEXaHUYECKON CHCTEMBI.
- 3ananue J[.7. [I[pumMeHenne TeopeMbl 00 U3MEHEHUH KUHETUYECKOTO MOMEHTA K OIMpPEIeSICHUI0
YIJI0BOM CKOPOCTH TBEPAOIO TEJIA.
- 3aganue /. 8. IlpuMeHeHue TeopeMbl 00 M3MEHEHHWU KHUHETUYECKOM PHEPIMM K H3Y4YEHHIO
JBUKECHHSI MEXaHUYECKON CUCTEMBI.
- 3ananue /1.9. MccnenoBanue nocTynareabHOro U BpallaTelbHOIO ABMKEHUI TBEPIOTO Tena.
- 3ananue /l. 10. MccnenoBanne 110CKOro ABMKEHUS TBEPAOTO TeENa.

Ilpumep ounema na IK3amen

denepanbHOE TOCYIaPCTBEHHOE 0I0/PKETHOE
o0Opa3oBaTeiIbHOE YUPEXKICHUE BHICIIETO
o0Opa3oBaHUs
«>xeBCKHl rOCYAApCTBEHHBIN TEXHUYECKUIN yHUBEpcUTeT uMeHn M.T.
KanamnukoBa»

buuer k 3auery Ne
o gucuuiumiie «Teopernueckas Mexanuka (2 ceMecTp)y»

Bonpoc 1. AHanuTHYeCKUi 1 reOMEeTPHUUECKUi CIIOCOObI BHIYHMCIEHUS! MOMEHTA.
Bormpoc 2. CnoxxeHne BpamareabHbIX JBUKEHUN TBEPIOTO TeNa.

27



Bunet paccmoTpeH u yTBepKIAeH Ha 3aceqaHuu kadeapsl PakeTocTpoeHus
« » 20 1. IIporokoa Ne

3aB. kadeapoii, / ®UO

2. Kputepum M mIKaJIbl OleHUBAHUS
JUis  KOHTPOJBHBIX  MEpONPUSATHH  (TEKyIIEro  KOHTPOJISI)  YCTaHaBIMBAETCS

MUHMMaJIbHOE M MaKCHUMaJbHOE KOJHMYECTBO OAUIOB B COOTBETCTBUU C TaOIMIEH.
KoHTponbHOE MeporpusTHEe CUMTAETCS TMPOWACHHBIM YCHEIIHO MpHU YCJIOBUU Habopa
KOJIN4YeCTBa OAJIJIOB HE HUKE MUHUMAJIBHOTO.

Pesynprar 0OyueHMA IO JOUCLUIUIMHE CUUTAETCS JOCTUTHYTBIM HpPU  YCIIEHIHOM
IPOXOXKJICHUH O0YYarOLMMCs BCEX KOHTPOJIBbHBIX MEPONPUATUN, OTHOCAIIMUXCA K JAaHHOMY
pe3yabTaTy oOyueHus..

Pazoennl Konuuecmeo 6annos
oucuuniunb Dopma koumpons (2 cemecmp) min max

1 2 3 4

1 KoHcrekT JeKIuii. 3 8
OTueT Mo MpakTUIeCcKoi padboTe

2 KoHcrekr nexnuii. 3 8

OT4eT 1o mpaKTHYECKOH padoTe

3 KoHcrekT nexuui. 3 8
OTueT Mo MpakTUIeCcKoi padboTe

4 Koncnekr nexnuii. 3 8

Ortuer no npakTuuecKoi padore

5 KoncnekT aeknuii. 3 8
OTueT 1o MpakTUIeCKoi padboTe

6 KoHcrexT nexnuii. 3 8
OTueT 1o NMpakTU4ecKoi padboTe

7 KoncnekT aeknuii. 3 8
OTueT 1o MpakTUIeCcKoi padboTe

8 KoncnekT aeknuii. 3 8
OTueT 1o MpakTUIeCKoi padboTe

9 KoHcrexT neknuii. 3 8
OTueT 1o NpakTU4ecKoi padboTe

10 KoncnexT nexnuii. 3 8
OTueT Mo MpakTUIeCKoi padboTe

11 Koncnexr nexuuii. 3 8
OT4er 1o MpaKTHYECKOoi paboTe

12 Koncnexr nexuuii. 3 8
OT4eT 1o mpaKTHYECKOi paboTe

13 KoHcrexT nexnuii. 3 8
OTueT 1Mo NpakTU4ecKoi padboTe

OK3aMeH 0 10

HTroro 2 cemecTp 39 114

HpI/I ONCHUBAHUH PE3YJILTATOB O6y"-ICHI/IH o AUCHUINIMHEC B XOAC TCKYUICTO
KOHTPOJIA yCIIieBacMOCTU HCIIOJIB3YHOTCA CJICAYIOIINC KPpUTCpHUU. MuHuMaIbLHOE
KOJINYECTBO OAllJIOB BHICTABIIIECTCS 06yqaromeMyc51 IIpH BBIIIOJIHCHUH BCEX HOK%aTeHeﬁ,
AOITYCKAOTCA HCECYHMICCTBCHHBIC HCTOYHOCTU B H3JIOKCHUU U O(I)OpMJIeHI/II/I MaTtcpuaia.
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Haumenosanue,
o0o3nauenue

Iokazamenu evicmasneHus MUHUMAIbLHOZ0
Koiuuecmea 0ainos

KoHcrekT sexkui.
3amuTa OTYETOB MO
NPaKTUYECKUM padoTaMm.
OTBeTHI Ha BOIPOCHI

[TposiBneHbl HU3KHE CHOCOOHOCTH TPUMEHSTH 3HAHUS U
YMEHMS K BBIIOJIHEHUIO KOHKPETHBIX 3a/IaHUM.
[IpoaeMOHCTpUPOBaH yIOBIETBOPUTEIIbHBIA YPOBEHD BIIAJCHUS
MaTEPUAIOM.

[IpomexyTouHas arTecTanus Mo AUCLUIUIMHE BO 2 ceMecTpe MPOBOAUTCS B (hopme
9K3aMEHa.
HroroBasi oueHka Mo TUCIHUILUIMHE MOXET ObITh BBICTaBJICHA HAa OCHOBE

PE3YIBTATOB TCKYILICIO KOHTPOJIA C UCIIOJIB30BAHUEM CHGHYIOHICﬁ IIKaJIbI:

Ouenka Habpano 6annos
«OTIUYHO» 100-114
«XOPOIIIO» 99-59
«yZIOBJICTBOPUTEIHHOY 60-39
«HEYJIOBIICTBOPUTEIILHOY MeHee 39
Ecmn cymma HaOpanHbix OamioB MeHee 39 — oOydaromuiicss HE JOIMYCKaeTcs [0

HpOMG)KyTO‘IHOfI ATTCCTAalllH.

Ecim cymma 6amnoB cocrapisier oT 39 no 104 GamioB, 0O0yJaroImuiicss TOMycKaeTcs 10

’K3aMeHa. bHIeT K 3auery BKIIIOYaeT 2 BOIpoca.

Pazoenni @ 3 ) Koauuecmeo d6annos
opma KOHmpoaa (3 cemecm, :
oucyuniunbl P P P min max
1 2 3 4
14 KoHcrexT nexnuii. 3 8
OTueT 1o NMpakTU4ecKoi padboTe
15 KoncnexT nexnuii. 3 8
OT4eT 1o mpaKTHYECKOH padoTe
16 KoHcrexT nexnuii. 3 8
OTueT 1o NMpakTU4ecKoi padboTe
17 KoHcrexT neknuii. 3 8
Otuer no npakTuueckoi padore
18 KoHcrexT neknuii. 3 8
OTueT 1Mo NpakTU4ecKoi padboTe
19 Koncnexr nexuuii. 3 8
OT4er 1o mpaKTHYECKOi paboTe
20 KoHcrexT nexnuii. 3 8
OTueT 1Mo NpakTU4ecKoi padboTe
21 KoHcIexT nexnuii. 3 8
OTueT 1Mo NpakTU4ecKoi padboTe
22 Koncnexr nexuuii. 3 8
OT4er 1o MpaKTHYECKOoi paboTte
23 KoHcrexT nexnuii. 3 8
OTueT 1Mo NMpakTUIecKoi padboTe

29




24 KoHcriexT nexumii. 3 8
OT4YeT 1Mo MPaKTUIECKON paboTe

25 KoHcIeKT NeKIui. 3 8
OTueT Mo MpakTUIeCKoi padboTe
26 KoncnekT nekiuii. 3 8
OT4YeT 1Mo MPaKTHIECKOH padboTe
27 KoHcIeKT NeKIui. 3 8
OTueT Mo MpakTUIeCKoi padboTe
28 KoHcIeKT NeKIuid. 3 8
OT4YeT 1Mo MPaKTHIECKON padboTe
Ok3ameH 0 10
Hroro 3 cemectp 45 130

HpI/I OLICHHMBAHUM PE3YIbTAaTOB 06yqu1/1>1 0 AUCHUINIMHE B XOAC TCKYLICTO
KOHTPOJIsA YCII€Ba€CMOCTH HCIIOJIB3YIOTCA CICOYIOIUEC KPUTCPHH. MuHauManIsHOE
KOJIMYECTBO 0aJII0B BBICTABJIAETCS 06yqa}omeMyCﬂ IIPpHU BBIIIOJIHCHUHU BCCX HOKaBaTeJIeﬁ,
AOIIYCKAKOTCA HECYHICCTBCHHBIC HCETOYHOCTU B HU3JIOKCHUHU U 0(1)OpMJ'IeHI/II/I marcepualia.

Haumenosanue,
Iokazamenu evicmaeienus MUHUMATBHOZO
obo3nauenue
Koiuuecmea 0ainoe

KoHcneKT jJexiui. [TposiBiieHBI HU3KHE CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS W
3amura OTYETOB 110 YMEHHUS K BBIOJHEHUIO KOHKPETHBIX 33JIaHH.
MIPaKTUYECKUM paboTam. [IpoeMOHCTpUPOBaH yIOBIETBOPUTEIbHBIA YPOBEHD BIAICHUS
OTBeTHI Ha BOIIPOCHI MaTepHajIoM.

HpOMC)KYTO‘lHaSI arrecTanus 1Mo JUCIHUIIIIHNHE BO 2 CEMECTPE IMTPOBOAUTCA B (l)OpMC
OK3aMcCHa.
HtoroBsas oreHKa IO AUCLUILIMHE MOXKET OBITh BBICTABIICHA HAa OCHOBE

PE3YIBTATOB TCKYLICTO KOHTPOJIA C UCIIOJIB30BAHUEM CJ'IG)IYIOHIGI\/'I IIKaJIbI:

Ouenka Haopano 6annos
«OTJIIMYHO» 115-130
«XOpOILO» 80-114
«YIOBJIETBOPUTEIILHOY 79-45
«HEYJIOBJICTBOPUTEIILHO» MeHee 45
Ecnmn cymma HaOpaHHbIX O0amioB MeHee 45 — oOywaromuiicss He JOIyCKaeTcs [0

IIPOMEKYTOUYHON aTTECTaLlUU.

Ecmu cymma 6amnoB cocraBnsier oT 45 no 120 GamnoB, oOydaromuiicss gomyckaercs 10
sK3aMeHa. buner k sx3aMeHy BKIIIOYaeT 2 BOMpoca.

Ilpomedxcymounaa ammecmayus NPoBOOUMCS 6 KOMNbIOMEPHOM 3dle. Bpemsa na
noozomosxy: 40 munym.
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