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COI'JIACOBAHO

KonuyectBo wacoB paGoueli mnporpammsr u bopmupyemble KOMIeTeHIMH
COOTBETCTBYIOT y4eOHOMy IulaHy HanpaBieHus 24.05.01 «IIpoekxTpoBanue,
NMPOM3BOACTBO M SKCIUTyaTalls paKeT M PaKeTHO-KOCMHYECKHX KOMILIEKCOBY,
crnenuanusanus «PakeTHo-KoCMHUYeCKHEe KOMIIO3UTHBIE KOHCTPYKLIUW.

IIporokon 3acenamust ydyebGHo-mMerommueckoil kommccuu 1o YI'CH 24.05.01
«lIpoexTHpOBaHHe, TNPOHM3BOACTBO M  IKCIUIyaTALS PaKkeT M  pakKeTHO-

KOCMHUYECKHX KOMILIEKCOBY, CreLMaIu3aLus «PakeTHO-KOCMHMYeCcKHe
KOMIIO3UTHBIE KOHCTPYKLUM» OT 7/, /'« 2022r.Ne o/

Ilpencenarens  yueGHo-Merommueckoit  kommecnn mo YICH  24.05.01
«IIpoeKTHpOBaHHe, TNPOM3BOACTBO M  3KCILIyaTaLHs PaKkeT M  paKeTHO-
KOCMHYECKHX KOMILIEKCOBY, CreHaTu3aLHs «PakeTHO-KOCMHYECKHE
KOMITO3UTHBIE KOHCTPYKLIMM». y
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AHHOTAILUS K JUCIUIIIINHE

Ha3zeanue oucuyuniunot

Teopemuuecmm MeXAHUKA

24.05.01 ITpoextupoBaHue, MPOU3BOACTBO M AKCIUTyaTalldsl paKeT U PaKkeTHO-

Hanpaenenue

(cneyuanvnocms) KOCMHUYECKUX KOMIIJIEKCOB

nO020MO6KU

Hanpasnennocmy PakeTHO-KOCMHUYECKHE KOMIIO3UTHBIE KOHCTPYKLIMHU

(npocpunv/npozpamma/cneyua
ausauus)

Mecmo oucuunnunot

O6s3arenbHast yacth biioka 1. Jlucuurummasl (MOTy M)

Tpyooemkocms (3.e. / uacwt)

7 3.e./ 252 4acos

Lenv uzyuenus oucyunaunst

Lenbto OCBOEHMSI JUCHUIUIMHBI — SIBISETCS  IOJIyYEHHE OO0YyYarolMMCs
(GyHIaMEHTaJIbHBIX 3HAHUH 00JaCTH MEXaHMKH JIBUKEHUS U B3aUMOECHCTBUS
TBEPIBIX TeJ, (OPMUPOBAHUE HAYYHOTO HHKCHEPHOTO MBIIUICHHS, a TaKKe
BOCIIUTAaHUE HAYYHOI'O MOAX0Ja K ITIOCTAHOBKE U PELICHUIO IIPUKIIAAHBIX 3a1a4
Y IpUOOIIEeHUE K 00IIeH TEXHNIECKOH KYJIbTYphl Oy IylIero HHXeHepa.

Komnemenuuu,
dopmupyemoie 6 pezynomame
0CBOCHUA OUCUUNTUHDL

OIIK-1. CrnocobeH NpUMEHSTh ECTECTBEHHOHAYUYHbIE M OOIICUH)KEHEPHBIE
3HaHMUSA, METOJbl  MAaTeMaTM4YeCKOro  aHajgu3a U MOJEIMpPOBaHUS,
TEOPETUYECKOTO0 M  JKCHEPUMEHTAIBHOIO HCCIENIOBAHUS JUIS  pELICHUS
WH)KCHEPHBIX 33124 NMPO()eCCHOHAIBHON ASITEIHHOCTH

Cooepircanue oucyuniunsl
(ocnoenbvie pazoenvt u memoi)

A. Cratuka OCHOBHBIE MOHATUS, ONPENEICHNUS U AKCHOMBI CTaTUKU TBEPJOTO
tena. Cxopsdmuecss cwibl W mapel cui. IIpeoOpa3oBaHue UM paBHOBECHE
IIPOU3BOJILHOM IPOCTPAHCTBEHHON CUCTEMBI CWI. YacTHbIE Cllydad CHCTEMBI
cui. LleHTp mapajuieabHbIX CUJI U LIEHTP TSKECTU. TpeHHe TBEpAbIX Tel

b. Kunematuka. OCHOBHBIE OIIpeNEIcHUs] KMHEMaTUKH TO4ukd. KuHemarnka
TOYKM B KPUBOJIMHEHHBIX KoopauHaTax. [IpocTeiiine ABUKEHUS TBEPIOTO
tena. [lmockomapannensHoe OBHKEHHE TBEpAOro Tena. CI0XKHOE IBHKEHUE
TOUKH. BpaieHue TBepaoro Tena BOKPYT HEMOABM)KHOM TOYKM M OOUIMIA
ciyyail nBukeHus. TeopemMa O CIOXKEHMHM YCKOPEHUH Ui TOYKH B OOIEeM
cinyyae. KuHeMaTnka ClI0KHBIX JBHKEHUH TBEPAOTrO TeEa.

B. /Iunamuka. OCHOBHbBIE TIOJIOKEHUS IUHAMMKHU. 3aJaud WU YpaBHEHHUS
JTUHAMUKHU MaTepHalIbHOU TOYKHU. Crioco0ml WHTErPUPOBAHUS
i QepeHIMaIbHOr0 ypaBHEHHUS NMPSMOIMHEHHOTO JBM)KEHUSI MaTepUalIbHOU
touku. KonebarenbHble IBUMKEHUS MaTepuaibHOM TOUKH. MexaHUUYecKas
CUCTEMA U €€ XapaKTepUCTUKU. TeopeMa 0 ABMKEHUU LieHTpa macc. Teopema
00 UW3MEHEHUM KOJIMYecTBa JBWKEHHUS. Teopema 00 H3MEHEHHH
KMHETHYECKOro MoMeHTa. Teopema 00 M3MEHEHMM KWHETHYECKON SHEprHuH.
[punnun [anambepa u MeTO KHHETOCTATHKY.

I'. Ananntnyeckas mexanuka. [TpuHInn Bo3MOXKHBIX nepemenieHui. [Ipunnun
JHamambepa-Jlarpanxka u o01Iee ypaBHEHHUE JUHAMUKHA. Y PaBHEHUS JIBUIKEHUS
MEXaHUYECKOM CHUCTeMbl B 0OOOIIEHHBIX KOOpAMHaTax. /[MHaMuKa TBEpIOro
Tea, IMEIOLIErO OJIHY HEMOABUKHYIO TOUKY.

JA. CneurnaBel. OcHOBbl Teopuu ynapa. OCHOBBI TEOpUM THPOCKOINA.
OneMEHTBl KOCMOHABTUKH. JIBUKEHHE TOUYKH IEPEMEHHOM MACCHI

Dopma npomexscymouHo
ammecmayuu

DKk3ameH/DK3aMeH




1. llesn 1 3aa4 TUCHMILIHHDI:

Llesb10 OCBOCHNUS TUCHMIUIMHBI SBJISETCS MOTydeHrne oOydaromumces GyHIaMeHTaIbHbIX
3HaHUW 00JacTH MEXaHWUKH [BIXKEHUS M B3aUMOJCIHCTBHUS TBEpPAbIX Tel, (OpMUPOBAHUE
Hay4YHOI'0 MH)KCHEPHOI'O MBIIUICHHMS], 4 TAK)KE BOCIIUTAHWE HAY4YHOI'O IOJAXO0Ja K IIOCTAHOBKE U
pEIIEHUI0 TPUKIAJAHBIX 3a/ad M MNpUoOIIeHHe K OOIIell TeXHUYEeCKOW KyJIbTYphl OyayIIero
UH)KEHepa.

3agaum JUCUUIUIVHBL:

- (hopMupoBaHHE y CTYJCHTOB 3HAHHWW, YMEHHIA, HABHIKOB M KOMIICHTECHIIMI B 00JacTH OLIEHKU

HMCTOPUYECKOr0 MYTH PA3BUTHS PAKETOCTPOCHUS;

- U3Y4YUTb WIHUPOKUN KPYT INPUPOJIHBIX IIPOLIECCOB, CBA3AHHBIX C MEXAaHUYECKUM JIBUKCHUEM

MaTepUaIbHBIX OOBEKTOB U JIEKAIINX B OCHOBE PA0OTHI pa3InNYHBIX MEXaHU3MOB;

- YCBOUTb OCHOBHbIE (DM3MUECKHE 3aKOHbBI JBIKEHHUS U PABHOBECUS TBEPIBIX TEJ, a TaKKe

MOHATHUSA, IPUHIUIIBI, TEOPEMBI TEOPETUUECKOU MEXAHUKH;

- PacKpHBITH poJib (yHJAMEHTAIBHBIX IPUHIIUIIOB U METO/I0B TEOPETHUECKON MEXaHUKH;

- Hay4YUTh MCIOJb30BaTh COBPEMEHHBIM MaTEMaTUYECKUW ammapaT Jjs pelIeHUs KOHKPETHBIX
3a/1a4 AMHAMUKH, CTATUKU U KHUHEMATHKU;

- PacKpbITh POJIb TEOPETUUECKON MEXaHUKH KaK 0a3bl MHKEHEPHOTO 00pa30BaHuUs;

- 3aKpenuTh 3HAHUS, IMOJyYEHHBIC TIPU M3yYCHUH BEKTOPHOU anreOpbl, 1uddepeHnantsHoro u

WHTETPAJIBHOIO HMCUMUCIEHHUS, D3JIEMEHTOB TEH30pPHOIO0 aHalu3a U JPYruxX JAUCLUIUIMH

MaTE€MaTUYeCKOr0 HAIPABIICHUS.

2. Ilnanupyemble pe3ybTaThl 00y4eHUsI

B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI Y CTYJIEHTA TOJIKHBI OBITH CHOPMUPOBAHBI
3HaHus, npuodpeTaeMbie B X0/1¢ OCBOCHUSI I CHMIIIMHBI

Ne i/n1 3Hanus
1 OCHOBHBIX TOHATHH, GUZNYECKUX 3aKOHOB, MPUHITUTIOB MEXAaHUUYECKOTO JIBHKEHUS U
TBEPJABIX TEI.
2 OCHOBHBIX 3aKOHOB JABWKEHUS M PABHOBECHUSl TBEPJBIX TEJ, MATEPUATILHON TOYKU U
MEXaHWYEeCKOM CHCTEMBI.
3 Mecrta TeOpeTUUECKON MEXAHUKH CPEJIM €CTECTBEHHBIX HAYK.

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

Ne ii/m1 Ymenust
1 AHanmM3UpoBaTh W OOBICHATH MEXAaHWUYECKHE SBJICHUS, HCXOId W3 (U3HUIECKUX
3aKOHOB M TEOPEM MEXaHUKH
2 Buners B KaJ10M MEXaHHYECKON CHCTEME €€ PACYETHYIO MOJIEIIb.
3 Matematuuecku (hopmanu3oBaTh MEXaHUUYECKHE MPOIECCHl, COCTaBISATh M peIlaTh
3a/1a4u 110 ONIPEESIICHIIO OCHOBHBIX (DM3MYECKUX IMapaMeTPOB.
4 Pemate uH)XeHEpHBIE 33/7aUd U OCYILIECTBISATH MPOEKTUPOBAHUE HOBBIX MAIIUH M

KOHCTPYKUHH PAKETHON TEXHUKHU.

Hasbiku, npuodperaemMbie B X0/1€ OCBOCHUS JUCIHILINHBI

Ne i/ HaBbiku

1 [IpuMeHeHHsI OCHOBHBIX 3aKOHOB M METOJIOB MEXAaHHUKH K PEUICHUIO MPUKIIATHBIX
3ajad.

2 @opMUpOBaHUSA TOCTAHOBKM WHXKEHEPHBIX 3a/lay, CBS3aHHBIX C PpPacyeTOM
MPOCTEUIINX KOHCTPYKUMA M MEXaHU3MOB, B TOM Y3JIOB U arperaroB pPaKETHOU
TEXHUKHU.

3 [IpumeHeHust METObI aHANIM3a U UCCIEIOBAHUS CTATUKU, KUHEMATUKH U JTUHAMUKU

TOYKH, a0COIIOTHOTO TBCPAOTO TCJIa U MEXaHHUYECKON CHCTEMEIL.




4 IIpakT4ecKOro MNPHUMEHEHUS METONOB COCTABICHUS U PELICHHS KOHKPETHBIX
CBA3aHHBIC C

HNHXXCHCPHBIX

3aj]ad4,
MCXaHUYCCKUMH SBIICHUSIMHU.

OIIMCBhIBAOIIMX (1)I/I3I/ILIGCKI/IG

IIponeCCChl,

KoMmnereHnuun, npuodperaemMblie B X0/1€ 0CBOCHHUS THCIHITIUHBI

Komnerennun NuaukaTopsl 3uanusa Ymenus |Hasbik
u
OIIK-1. Cnioco6en npume- | OIIK-1.1. 3names: 1,2,3 1,2,3,4/1,2,3,4
HATb €CTECTBEHHOHAYYHbBIEC | - alapaTr PEelICHUs] HAYYHbIX U TEXHU-
U OOILEMH)KEHEPHBIE YeCcKHUX 3a/1a4 B 00JIaCTH paKETHOH Te-
3HaHMS, METOJIbI XHUKHM — HaYepTaTEIIbHON T€OMETPUH,
MaTEeMAaTHYECKOTO aHallM3a | WHXKEHEPHOU rpaduKu, BBICIICH MaTe-
Y MOJICJIMPOBAHUS, MaTUKH, TEOPUU BEPOSITHOCTU, MaTe-
TEOPETUIECKOTO U IKCIIEPH- | MATUYCCKOW CTATUCTHKH, (PU3UKH,
MEHTaJIbHOT O XUMHH, KOJeOaHUH, TEOPETUYECKOM
WCCJICIOBAHMS IJIsI MEXaHUKH, MEXaHUKH JKUJIKOCTU U
pELICHUS] UHKEHEPHBIX ra3a, TCpMOJMHAMUKH U TeIUIONepeaa-
3a/1a4 MPOPECCUOHAIIBHON | UM, DJIEKTPOTEXHUKHU U JIEKTPOHUKH,
JIEATETbHOCTH CONPOTHUBIICHUS MATEPUAJIOB;
- METOJIbI M CITOCOOBI PEIICHUS 3a71a4
MPAaKTUYECKUX 3a/1a4 10 ONPEACIICHUIO
OCHOBHBIX (DM3MYECKHUX, XUMUICCKHX,
TEIJIOBBIX, ANEKTPUUECKUX
napameTpoB;
- OCHOBBI MIPOEKTUPOBAHUS 3yOUaThIX
nepeaad, MypT, HEPa3bEMHBIX U
Pa3bEMHBIX COCIMHEHUM, a TAKKE U
TEXHOJIOTHH CO3/IaHHsI MAaTEPUAJIOB.
OIIK-1.2. Vuems: 1,2,3 1,2,3,41,2,3,4

- IPUMEHSATH arapaT BBICIIEH MaTe-
MaTHKH, TCOPHU BEPOSTHOCTH U MaTe-
MaTHYECKOW CTaTUCTHKH, MaTeMaTH-
YECKOH JIOTUKHU B PEIICHUH 3a/1a4 KO-
neOaHui, MEXaHHUKH TBEPIOTO, HKH/I-
KOTO U Ta3000pa3HOro Tena;

- HCTIOJIH30BATh TPUEMBI U CITOCOOBI
peliie-Hus 3a71a4, CBSI3aHHBIX C
ANEKTPOTEXHUKOM, JIEKTPOHUKOM,
TEPMOJIMHAMHKOH, TEIUIONepeIauei;
- MPOBOJIUTH MCCIIEIOBAHMUS
DJIEMEHTOB Pa-KETHOM TEXHUKH C
TOYKH 3PEHHUS UCIIONb-3YEMbIX
MaTepHaJIOB U KOJeOATEIbHBIX
MIPOIIECCOB.

OIIK-1.3. Braoemy:.




- anmapaToM peIieHus MPUKIATHBIX U
Hay4YHBIX 33]a4;

- HaBBIKAMU PELICHUs 3aa4d OMUCHIBA-
IOIMINX XUMUYECKHE (PU3NUECKUX, TeTI-
JIOBBIE, DNIEKTPUYECKHE U HHPOpMAIU-
OHHBIE MTPOIIECCHI.

- METOZaMHU COCTABIICHUS aJITOPUTMOB
JUISL pEILICHNS] TEXHUYECKUX 33/1a4 Ha
BBIYUCIIUTEIILHON TEXHUKE,
HOCTPOCHHUSI U OTPENICIICHHS Pa3MEPOB
reoMEeTpUIecKux (uryp.

1,2,3

12341234

3. Mecto aucuumiannsl B ctpykrype QOII

JucuumniuHa OTHOCUTCS K oOs3arenbHoW uvactu bioka 1 «ducuumiauvssl (MOIysn)»

OOIL

JucnummHa u3ydaetcs Ha 1,2 kypcax Bo 2,3 cemectpe(ax).
W3yyeHne OUCIUIUIMHBI Oa3MpyeTcs Ha 3HAHUSX, YMEHHSIX W HAaBbIKaX, IOJYYEHHBIX MPH

OCBOGHUU AUCUUILINH (Momyeit): @usuka, Breiciias matemaruka, UHxkeHepHas rpaduka

[lepeuenp mocCHEAYIOMNX AUCUUILIMH (MOIYJeH), Uil KOTOPBIX HEOOXOJMMBI 3HAHWUS,
YMEHMS U HaBbIKH, (hOpMUpYEMbIE JaHHOW yuyeOHON NUCHUIUIMHON (MoayneM): Cmpoumenvhas
Mexanuka pakem; Pacuem Ha npoyHoCcmb, HcecmKocms U YCmouyusoCcms 91eMeHnos8 paKemol,

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

HaumeHosanue nocredyouwux(ei) yuebnwix (o) oucyuniun(vl) (Mooyaeti(s))

4. CTpyKTYpa U coepKaHue TUCUUILTUHBI

4.1. CTpyKTYypa AUCUUILINH

Paznen
JAMCIMILIMHBI.
dopma
NPOMEKYTOYHOM
aTrecTanuu
(no cemecmpam)

paszaen

Pacnpenesienue Tpya0eMKOCTH
pasjaena (B yacax) 1o Buaam
y4eOHoi1 padoThI

KOHTAaKTHas

Cemectp

CPC

nek | mp | 1ma6 | KA

Conepxanue
CaMOCTOSITEIbHO
i padoTbl

2

| Bcero yacos Ha

4 5 6 7 8 10

11

OCHOBHbBIE TIOHSTHS,
ompeeNeHUs ’
aKCHOMBI CTaTHKH
TBEPJIOrO Tejia

N

Cxopmsmyecst CHIBI U
napbl CUJI

[IpeobpazoBanue u
paBHOBECHE ITPOU3-
BOJIBHOM IPOCTpaH-
CTBEHHOW CHUCTEMBI
cui.YacTHeie ciry-
Yau CHUCTEMbI CUJI

15

LenTp mapanmnens-
HBIX CHUJI U ICHTP
TSKECTH

Tpenue TBEpabIX TEI

OcCHOBHBIE onpeie-
JICHUS KUHCMATUKNU




TOYKH

Kunemartuka Touku
B KPUBOJIMHEHWHBIX
KOOpAMHATaX

10

[Ipocreiine nBuxe-
HUSI TBEPJOTO TesIa

IInockonapannensHoe
JIBI>KEHUE TBEPAOTO
Tena

10

10

CI10)KHOE IBIKEHHUE
TOYKH.

11

Bpamenue tBepaoro
Tena BOKPYT
HETOABMXHOU TOUKU
¥ O0IIMi ciryqan
JIBUKCHHSL.

12

Teopema o ciioxeHnu
YCKOPEHU IJ1s1 TOUKU
B 00IIIeM ciIy4ae

13

KunemaTuka cii0>KHBIX
JBHKEHUU TBEPAOTO
Tena

10

DK3aMeH

36

0,4

35,6

OK3aMeH BBICTABJIS-
€TCsI IO COBOKYITHO-
CTH pe3yNbTaTOB Te-
KYIIEro KOHTPOJIS
YCIICBAEMOCTH WJIH
IPOBOJUTCS B YCT-
HOU hopMme 110
ouneram

14

OCHOBHEBIE
ITOJIO’KEHUS TMHAMUKHA

15

3anayu ¥ ypaBHEHHUS
JIMHAMHUKY MaTepHasIb-
HOM TOYKH

16

CriocoOb1 HHTETPUPO-
BaHUs quddepeHiu-
AITBHOTO YpaBHEHHSA
MPSIMOJIMHENHOTO JIBU-
YKEHUSI MaTEePUAIIbHON
TOYKH

17

Konebarenbubie
JIBIDKEHUS
MaTepUaIbHOW TOUKH

18

Mexanndeckas cucre-
Ma U €€ XapaKTepuc-
tuku. Teopema o ABu-
JKEHHUH LICHTpa Macce

19

Teopema 06 n3mene-
HUH KOJINYECTBa
JIBIDKCHUS

20

Teopema 06 n3mene-
HUU KUHETUYECKOTO
MOMEHTA

10

21

Teopema 06 n3mene-
HUH KUHETUYECKOH




JHEPTUU.
22 | llpuanum Jarambepa
U METOJ KHHETOCTA- 4 3 2 2
THKH.
23 | Ipunuun Bo3uMo>Kme 6 3 2 4
nepeMeICHHH.
24 | Ilpuanumn darambepa-
Jlarpamxa 1 oOmiee
YpaBHEHHE TMHAMHUKH.
VpaBHEHHs ABHKEHHSI 4 3 2 2
MEXaHUYECKOM CUCTe-
MBI B 0000IEHHEBIX
KOOpJIMHATAX
25 | JluHaMuKa TBEpIOTro
Tella, UMEIOIIETO OHY 2 3 2
HETOABIKHYIO TOUKY
26 | OcHoBbI Teopuu ynapa | 8 3 2 2 4
27 | OcHOBBI TEOpUH 5 3 9
THPOCKOIA
28 | DnemeHThl KOCMOHAB-
TUKH. JIBUKEHHE TOY- 4 3 2 2
KU [IEPEMEHHOMN MaccChl
DK3aMeH BBICTaBJIs-
€TCA 110 COBOKYITHO-
CTH Pe3yJIbTaTOB Te-
JK3aMeH 36 0,4 | 35,6 | KYHero Kompo
YCI€Ba€MOCTH NI
MPOBOJUTCS B YCT-
HOH opme 1o
owyieram
Uroro: 252 48 16 32 0,8 | 155,2
4.2. Conepsxanne pa3aeaoB Kypca 1 JOPMHPYEMBIX B HUX KOMIIETEHIH I
Ne Pa3zgen Koawr xomme- ®opma
TEHIUHN U 3Hannga | Ymenns | HaBuIkn
n/n JAUCUHUILIMHBI KOHTPOJISA
HHIUKATOPOB
1 OIlK-1.1 1,3 1,2,3 1,2,3 Koncnekr
OIIK-1.2 JICKIIUH.
OCHOBHBIE MIOHSTHS, OIIK-1.3 Ortuer 1o
OTIpEICTICHHS 1 aKCUOMBI MPaKTHYECKOM
CTaTHKH TBEPJIOTO TeJa. u
nmabopaTopHO
pabote Cl.
2 OIIK-1.1 12 2,34 12,34 Koncnexr
OIlK-1.2 JICKIIH,
Cxopsmiyecst CUITBI U TTaphl OIIK-1.3 Orer o Hpa-
. KTHUYECKOU U
ot nabopaTopHoi
pabote C2,
C3
3 OIIK-1.1 1,2 1234 | 123 KoHcrexT
IIpeobpazoBanne u OIK-1.2 JICKITHH.
paBHOBECHE ' Otuer 10
MPOCTPAaHCTBEHHON OIIK-1.3 MPaKTHYECKOM
MIPOU3BOJIBHOM CHCTEMBI u
cuil. YactHbie ciyyau nabopaTopHOI
pabote C4,




Cs.

4 OIK-1.1 | 123 | 234 123 KomcriexT
OIIK-1.2 JIEKITUH.
HenTp napamieabHbIX CUT OIIK-1.3 Oruer no 11pa-
. KTHYECKOH 1
U LEHTP TSDKECTH. N
nabopaTopHOI
pabote C6,
C7.
5 OIIK-1.1 1,2,3 1,234 1,234 Koncmexr
OIIK-1.2 JIEKITUH.
TpeHue TBEpABIX TEN. OIIK-1.3 Oruer no 11pa-
. KTHYECKOH U
nabopaTopHOI
pabote C8.
6 OIIK-1.1 1,2,3 1,2,34 1,2,3,4 Koncnekr
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 Koncnekr
Kunematnka Touku B OIIK-1.2 JICKIUIH.
KPHUBOJIMHENHBIX OIIK-1.3 Oraer no lzpa_
. KTHYECKOH 1
KOOpJMHATAX. N
naboparopHoi
pabote K2
8 OIIK-1.1 1,2,3 1,2,3,4 1,2,3,4 Koncnekr
OIIK-1.2 JIEKITUH.
IIpocreiimne qBUNkEHUS Ortuer no npa-
TBEPOro Tena. OIIK-1.3 KTHUYECKOU U
mabopaTopHOMA
pabote K3
9 OIIK-1.1 1,2,3 1,2,3,4 1,2,3,4 Koncnekr
OIlK-1.2 JCKIHH,
[TnockonapamiensHOe Oruer no mpa-
JIBUKEHHUE TBEPAOTO TEA. OIIK-1.3 KTHYECKOU U
mabopaTopHOA
pabote K4
10 OIIK-1.1 1,2,3 1,2,3,4 1,2,3,4 Koncnekr
OIIK-1.2 JICKUHH.
CnoxxHoe ABMXCHHE Otyer no npa-
TOYKH. OIIK-1.3 KTUYECKOH 1
nmabopaTopHO
pabote K5
11 OIIK-1.1 1,2,3 1,234 1,234 Koncnexr
Bpamienue TBepioro tena OIIK-1.2 JIEKIUH.
BOKPYT HETIOIBUKHOM ' Ortuer o mipa-
TOYKH U OOIIHI CiTydaid OIIK-1.3 KTUYECKOU U
JIBIKEHHS. nabopaTopHoi
pabote K6
12 OIIK-1.1 1,2,3 1,34 1,234 Koncmexr
TeopeMa 0 CIOKEHHH OIIK-1.2 0 JICKIUIH.
o TYET 10 Tpa-
YCKOPEHUH 11l TOUKH B OIIK-1.3 CTHICCKO 1

obmeM cirydae

nabopatopHoi
pabote K7




13 OIlK-1.1 1,2 1,234 1,2,3,4 KoHcrekt
_ JIEKITUH.
Kunematnka CroxHbIX OIIK-1.2 OTuerT 1o mpa-
JBU>KEHUIN TBEPJIOTO TENA. OIlK-1.3 KTUYECKOU U
nabopaTopHOI
pabote K8
14 OINK-1.1 | 123 | 1234 1 Koncriexr
OCHOBHBIE MTOJIOKEHUS OIIK-1.2 SCKHHVL
JTUHAMMKH. _ THET 110
OIIK-1.3 mabopaTopHOMA
pabote /I1
Sl ONK-11 | 1,23 | 234 | 1,234 | Koucnexr
aJlaud U YpaBHEHHUS _ JICKITHH.
JTMHAMHUKH MaTepHATBHON OIIK-1.2 Ortuer 1o
TOYKH. OIIK-1.3 J1a00PaTOPHOIMA
pabote /12
16 OMK-1.1 | 1,23 | 234 | 1234 | Koucnexr
OIIK-1.2 JIEKIUH.
KomnebarenpHble IBMXEHUS OTIK-1.1 OTuyer no
MaTepUaIbHON TOUKH Tt 71a00paTOPHOM
OIIK-1.2 pabore /13
OIIK-1.3
17 OIK-1.1 | 1,2,3 | 1234 | 134 KoHerekt
KonebaTenpHbie ABMKCHUS OIIK-1.2 JIEKIIHH.
MaTepHalIbHON TOYKH. OIIK-1.3 Oruer o
. naboparopHoi
pabote /14
18 MexaHuueckas cucTema u OIIK-1.1 1,2,3 234 1234 KOHCHevKT
€€ XapaKTEPUCTHKHU. OIIK-1.2 (J)IGKHI/H/I.
Teopema o0 1BM>XEHUH - HaeT o
LIEHTpPA Mace OIlK-1.3 na60§)aT0;£[I§0H
pabote
19 OINK-1.1 | 1,23 | 1234 | 1234 | Koncmexr
Teopema 06 H3MeHEHHH OIlIK-1.2 JIEKIHH.
KOJIMYECTBA JBWKEHUS OIIK-1.3 Ortuer o
. naboparopHoi
pabote J16
20 OMK-1.1 | 1,2,3 | 1234 | 1234 | Koucnexr
Teopema 06 U3MEHEHUH OIIK-1.2 JIEKLHH.
KHHETHYECKOTO0 MOMEHTA OIIK-1.3 Order 110
. nabopatopHoi
pabote /17
21 OMK-1.1 | 1,2,3 | 1234 | 1,234 | Koncrexr
Teopema 06 U3MEHEHUH OIIK-1.2 JNEeKIUH.
KHHETHYECKOH SHEPrun OIIK-1.3 Oryer mo
' nabopatopHoi
pabote /I8
22 OMNK-11 | 1,23 | 23 | 1,234 | Koncnexr
[puurmn JJanamGepa u OIIK-1.2 JNIEKIHA.
METOJ, KUHETOCTATUKHU OTIK-1.3 Oruer o
. nabopaTopHOI
pabote /19
23 0 OMK-11 | 1,2,3 | 1234 | 12,34 | Koncnexr
WHIIAIT BO3MOXKHBIX ) JICKIHH.
nepeMenieHuin 8g§ 1%
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24 | INpunnwn Jlamamoepa- - 2,3,4 Koncnekt
HSrpaana u 061ueep 83?_1; 1,23 1234 JEKIMH.
YpPaBHEHUE JUHAMHUKHU. ' Ortyet no
YpaBHEHUS JBUKEHUS OIIK-1.3 nabopatopHoi
MEXaHUIECKOH CHCTEMBI B pabore 110
0000IIIeHHBIX
KOOopAuHaTax

25 - 1,34 Koncnexr
JnHamuka TBEpAOro Tena, 83? 1; 123 1234 JIEKIUH.
HMEIOIIETO OJTHY o Otuer 1o
HENOABUXHYIO TOUKY. OIIK-1.3 nabopatopHoi

pabore 111

26 OIIK-1.1 1,2,3 1,2,3,4 1234 KOchevKT

OHK'].Z JICKIIUU.
OCHOBBI TEOpHH yAapa. Ortyet mo
OIIK-1.3 mabopaTopHOM
pabote 112
2 OINK-1.1 | 1,23 | 1,234 | 123 | Koncnexr
CHOBBI TCOPHU JICKIIUH.
THPOCKOIIA. OIIK-1.2 !
OIIK-1.3

28 DJeMEeHThl KOCMOHABTHKH. OHK'll 1’2’3 1;2,3,4 1,34 KOHCHG\FT
JIBMKEHHE TOUKU OIIK-1.2 JICKIIHH.
[IEPEMEHHOI MacCBhl. OIIK-1.3

4.3. HaumeHoBaHuUe TeM JIEKIU, UX coepaKaHue U 00beM B yacax
Ne Ne paznena 5 Tpynoem-
B T — HaumenoBanmue jgexumii KOCTh
(4ac)
1. 1 OcCHOBHbIE IOHSATHS, ONIPeAeJIeHUs 1 AKCHOMbI CTATHKH 2
TBEPAOro TeJa.
OcHoBHble onpeseneHus. AKCUoMbI 1 u 2 00 ypaBHOBe-
HIEHHBIX cuiax. TeopemMa 0 COOTBETCTBUM CHIIBI CKOJIb3S-
eMy BEKTOpY. MOMEHT CHIIBI OTHOCUTEIBLHO TOUKU. AJre-
Opamveckuii MOMEHT CHIIBL. AKcHOMa 3 - MpaBUIIO Mapa-
jenorpamma cuil. Akcuoma 4 0 paBeHCTBE JIEUCTBUSA U
MPOTUBOJICUCTBUS. AKCHOMA 5 0 3aTBEpJCBAHUH.
Axcuoma 00 0cBOOOKIIaEMOCTH OT CBSI3EH M OCHOBHEBIE UX
THUIIBI U PEAKIUH.
2. 2 Cxoasimuecsi CHJIbI U APbHI CHJL. 1
Cxopsmuecs cuinbl. [IpuBeaeHne cXoasammxcst CUil K mpo-
crefimemMy BUAY. Beluucienue u nocTpoeHue paBHOIEHC-
TBYIOILIEH. Y CIIOBUSI paBHOBECHUS CXOAIIUXCs cuil. Teope-
Ma o Tpex cwiax. Teopema Bapunbona. [1apa cun u ee
MomeHT. CBoiicTBa napsel cuil. [IpuBenenue cucreMsl nap
CHJI K TPOCTEHUIIEMY BUY WJIY CIOKEHHE Map CHUIL.
3. 3 IIpeoGpa3zoBanue U paBHOBecHe MPOCTPAHCTBEHHOI 2
NMPOU3BOJILHOM cCcTeMbI CHJI. YacTHBIE ciiydau
CHCTEMBbI CHJI.
MOMEHT CUJIBI OTHOCUTEIBHO OCH. AHATUTUYECKUN U
reOMETPUYECKUI CTIOCOOBI BBIYMCICHUsE MOMeHTa. [1peo0-
pa3oBaHUE MPOCTPAHCTBEHHOW MPOU3BOIBHON CHCTEMBI
cuJl. JleMMa 0 mapajiiebHOM MEPEHOCE CUIIBIL.
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IIpuBeneHue MpoCTpaHCTBEHHON TPOU3BOJIBLHON CUCTEMBI
CUJI K JaHHOMY LIEeHTpY. [ 1aBHBIN BEKTOP U TJIaBHBIA MO-
MeHT. OCHOBHas TeOpeMa CTaTUKU. Berunciaenue u noctpo-
€HUE TJIABHOI'O0 BEKTOPA U INIaBHOTro MoMmeHTa. [lepemena
neHTpa npuseneHus. Cioyyail npuBeeHUs K NpocTeniemMy
BUJIY - K Mape, K PaBHOJCHUCTBYIOIEH, K JUHAME. Y CIIOBUS
(YpaBHEHMSI) paBHOBECHS IIPOCTPAHCTBEHHOM MPOU3BOJIb-
HOM CUCTEMBI CUJI. HacTHBIE Cllydau CUCTEMbI CUJI: TI0CKast
CUCTEMA CUJI, CUCTEMA MTapaJIEIbHBIX CUJI, PABHOBECHE
CHUCTEMBI TelJl.

enTp mapanjiesbHbIX CHJI M LIEHTP THKECTH.

Lentp napamnensHbix cui. Pacnpenenennsie cunbl. LienTp
TsokecTd. HTerpanbubie (OpMyJIbl 1711 KOOPIUHAT IIEHTpa
TsDKECTH. MeToIbl pa30MeHus U OTPUIIATENIbHBIX Macc.
LIeHTpHI TSDKECTH MPOCTEHIINX (Guryp.

TpeHue TBepAbIX TeJI.

TpeHune nokost ¥ TpeHUe CKOoJIbKeHus. 3akoHbl KynoHa.
VYron u konyc TpeHus. PaBHoBecue Tella Ha HepoxXoBaTou
MOBEPXHOCTU. TpeHne KaueHus. Pemenne 3a1ay CTaTUKU
IIPU y4Y€Te CUJI TPEHUs. 3aKJIMHUBAHUE.

OcHoBHbIE onpeeIeHNs KHHEMATHKH TOYKH.
OcHoBHBbIE OIIpeieIeHUS KWHEMATUKU TOUKU. Onpenesenne
TPAeKTOPUH, CKOPOCTU U YCKOPEHMSI TOUKH IPU BEKTOPHOM
crioco0e 3a1anus BuxkeHus. Onpenenenue TpaeKTopuu,
CKOPOCTH M YCKOPEHHUS TOYKU MTPU KOOPIMHATHOM CIIOCO0€
3a1aHus ABIKeHUsA. OnpeeseHne CKOPOCTH U yCKOPEHUs
TOYKH IPU €CTECTBEHHOM CIIO0cO0€ 3aaHusl IBUKEHUS:
€CTECTBEHHBIE KOOPINHATHBIE OCH U UX OpThl; Onpexnene-
HUE CKOPOCTH, yckopeHUsl. CKOPOCTh M YCKOPEHUE TOUKHU B
NOJIIPHBIX KOOPAMHATAX.

KunemaTnka T04KH B KPUBOJIHHEHHBIX KOOPANHATAX.
O6ume nonoxxenust. OnpeaeneHre CKOPOCTH TOUKH B
KPUBOJIMHENHBIX KoopAuHaTax. OmnpenenaeHne yCKOpeHus
TOYKH B KPUBOJIMHEHHBIX KOOPIUHATAX.

IIpocreiimne 1BUKEHUsI TBEPAOIO TeJla.

Teopema o ckopocTsix Touek Tena. [loctynarensHoe 1BU-
JKE€HHUE TBEpAOro Tena. BpamareiabHoe ABMKEHHE: ypaBHE-
HHUC BpallaTCJIbHOI'0 ABMIKCHUA,; YITIOBAasA CKOPOCTh U YIJIO-
BOE YCKOpEHHUE Tena. TpaekTopuH, CKOPOCTH U yCKOPEHUs
TOUYeK Teja. BeKTOphl yriaoBoi CKOPOCTH U YTIIOBOTO
yckopeHus Tena. BektopHblie GopMyIibl 115 THHEHHON
CKOPOCTH, KacaTeJIbHOT0 U HOPMaJIbHOI'O YCKOPEHUI TOUKU
Tena

IlnockonapanienbHoe ABUKEHHE TBEPAOIo TeJia.

VYpaBHEHNE ABWKEHUS. YTIIOBask CKOPOCTh M YTIIOBOE YCKOPEHUE
Teja MpH MII0CKONapaielbHOM IBkeHNH. OnpeaeneHue
cKopocTei Touek Tena. Meros nostoca. MrHOBEHHBIN LIEHTP
ckopocteil. OnpeneneHue CKOpocTe TOYEK MIOCKON (GUTypHI
Yyepe3 MIHOBEHHBIN IIEHTp cKopocTell. Pasnuunble ciaydyan
oTIpeieNICHHs TIOJI0XKEHNSI MTHOBEHHOT'O IIEHTPa CKOPOCTEH.
OrnpeneneHne yCKOPEHUH TOUEK Tejla. MTHOBEHHBIN IIEHTP
yckopeHusi. CiocoObl BEIYMCIICHHSL.

10

10

Cio:xHO€ IBHIKEHHE TOYKH.
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OcHOBHBIC OHATHUSA U onpeaeieHus. Teopema CI0KeHUs CKOpo-
CTeH B CJIO)KHOM JIBI)KEHUH TOUKH. TeopeMa CloxKeH s
yckopenuil. [Ipnunnsbl nosiBiueHus yckopenus Kopuomnuca.
Brruucnenue u nocrpoenue yckopenusi Kopuomnuca. Yactaoiit
CITyJaif TEOPEMBI O CIIOKEHUH YCKOPEHUH TPH TOCTYTIATEIIbHOM
TIEPEHOCHOM JIBIDKEHUH.

11

11

Bpamenne TBepa0ro Tesia BOKpPYr HeMOABUKHOM TOYKH U
001Ul coryyail IBUKEHMS.

Yt Ditnepa. YpaBHEHHE BpAIIEHHUS Tella BOKPYT HETIOABIIK-
HOM TO4KHU. Teopema 0 KOHEYHOM MepeMEIIEHUH Tella, UMEIoIIIe-
ro OJHY HEMOJBIKHYIO TOUKY. MTHOBEHHAS OCh BPAICHHUSI.
AKcCoubL.

12

12

Teopema 0 c10:KeHHH YCKOPEHHH I TOUKHU B 0011[eM caydae
BrIBOI COOTHOLIEHUST MEX Y ITOJIHOM U JIOKAIbHOU MPOU3BOJ-
HeIMU ((opmyItel Bypa). Kunemarudaeckas reopema Kopronuca.
MeTonpl NOCTPOCHUS U BBIYKCIeHUs yckopeHus Kopuonuca.
IToctpoenue yckopenust Kopuosnurca nmo merony JKyKoBCKOTO.

13

13

KunemaTuka CJIOSKHBIX IBUKEHUH TBEPAOro TeJa.
CroxeHue mocTynaTeabHbIX JBKeHUN. ClIoKeHre Bpamareib-
HBIX JIBIDKEHHUH TBepIOTO Tena. CloyKeHne MrHOBEHHBIX
MOCTYNATEIbHBIX U BPAIATebHBIX IBIKEHUI TBEPIOTO TENa.
Kunematuueckue ypaBHeHus: Duepa.

14

14

OcHOBHbDIE OJIOKEHUS TUMHAMUKH.
OCHOBHBIE OonpeaeaeHus. AKCHOMbI TUHAMUKH.

15

15

3agaum U ypaBHeHMs JMHAMMKH MATepHUaIbHOH TOYKH.

JIBe oCHOBHBIE 33/]a4u TUHAMUKHU TOUKH. JJuddepeHnnansabe
YpaBHEHHUS IBHKCHUSI MaTeprualibHON TOUKH. CIIOCOOBI peleHus
OCHOBHBIX 33/1a4 JUHAMHUKHU TOUYKH.

16

16

Crioco0b1 uHTErpupoBanus 1 ¢epeHINaILHOI0 YPaBHEHUS
NMPAMOJIUHEITHOT0 IBM:KEeHNS MATePHAILHON TOYKH
JuddepenunansHoe ypaBHEHHE M Ha4albHBIE YCIOBUS MIPSIMO-
JMHEWHOTO ABWXKEHMS. ONpeesieHue 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 HaX0KACHUN 3aKOHA JIBUKECHHUS
TP MOCTOSTHHOM CHJIE M CHJIE, 3aBUCSIIEH TOJIBKO OT CKOPOCTH.

17

17

Koneb6aTeabHble IBHKEHUS MATEPHATbHON TOYKH.
CBoOoaHBIC TAPMOHUIECKHE KOJICOAHNST MAaTEPHATBHON TOUKH.
3aryxaromue Kojie0aHus MaTepUaIbHOW TOUYKH. BEIHYXIeHHbIC
KoJie0aHUsI MaTePHAIbLHON TOYKH C YUETOM U 0€3 ydeTa TPEeHHUsI.
SIBneHne pe3oHaHca.

18

18

Mexann4yeckasi cHCTeMa U ee XapakTepucTuku. Teopema o
ABMKEHMH LIEHTPa Macc

Mexanuueckas cucteMa. Macca 1 lIeHTp Macc cucTteMbl. Mo-
MEHT WHEPITMH OTHOCUTEIILHO Oc. MOMEHTHI HHEPITHH OTHOCH-
TEIBbHO KOOPAUHATHBIX O0ceil. MOMEHTHI HHEPLIUU TBEPAOIO TEA.
OceBble MOMEHTBI HHEPIIMKM HEKOTOPBIX TBEPBbIX Ted. Panuyc
nHepruu. [ maBabie ocu nHepny. Kimaccudukamms cul, 1eicT-
BYIOIIMX Ha TOYKH CUCTeMbl. CBOWCTBA BHYTPeHHUX cuil. [ud-
(hepeHIMANbHEIC YPaBHECHUS IBIXKECHUS MEXaHUUECKON CUCTEMBI.
Teopema o IBMXEHHUH IIEHTPA MacC. 3aKOHBI COXPaHEHUS
JIBHKCHHMSI [IEHTPa Macc.

19

19

Teopema 00 H3MeHEeHUHN KOJIUYECTBA IBUKEHUS

OCHOBHBIE TMHAMHYECKHUC BEITMYUHBI MEXaHUYECKON CUCTEMBI.
Teopema 06 H3MEHEHUH KOJIMYECTBA ABMKCHIS. 3aKOHBI COXpa-
HEHUS KOJIMYeCTBa JBImKeHMsI. O BRIYUCIICHUU KOJMYCCTBA JIBU-
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eHus1. IaTerpanbpHas ¢popMa TeopeMsl 00 H3MEHEHUHT
KOJINYECTBA JBHKCHHUS.

20

20

Teopema 006 H3MeHEHUN KMHETHYECKOTO MOMEHTA
Kunernueckuii MomeHT. TeopeMa 00 M3MEHEHUN KHHETHYECKOTO
MOMEHTA. 3aKOHBI COXPaHCHHSI KWHETUYECKOT'O MOMCHTA.
Kunernueckuit MoMeHT TBepaoro tena. Juddepenimanpapre
YPaBHEHUS JABWKCHUS TBEPAOTO Tesa. DU3nYecKuii MasTHUK U
€ro MaJible KojeOaHusl.

21

21

Teopema 00 N3MeHeHUM KHHETHYeCKOH IHEPTruMn

Pabora cuibl. Pabora cuiet Tshkectu. PaboTa cubl ynpyroit
npyxuHbl. PaboTa cunbl TpeHust ckonbxenus. Pabota cu map
cun TpeHus kadenus. [lorennuanenelie cuibl. Berancienue
MTOTCHITHATBHON dHEepruu. Teopema 00 M3MEHEHUN KHHETHYEC-
KO AHEepruu. BerurcieHue KUHETUYECKON SHEPTUU TBEPAOTO
Tena. Pemenue 3a1a4 npy MoMoIy Te0peMbl 00 N3MEHEHUH
KHHETHYECKOI SHEepIuu.

22

22

Hpunuun Janam6epa u MeT0] KHHETOCTATHKH

Mpuanun Janam6epa st matepuanbHoi Touku. [Ipunnmn [la-
nambepa U1 MeXaHu4ecKol cucteMsl. OnpeiesieHre IrIIaBHOro
BEKTOPA U II1aBHOIO MOMEHTA CHJI HHEPIIMH TBEPIOTO Tea.
IloctynarensHOe ABMKEHHUE TeNa ¢ YCKOPEHHEM. BpamarensHoe
JBIKCHHE Tena. [mockonapauieabHOe IBHYKEHUE TENa.

23

23

IIpuHIUI BO3MOKHBIX NepeMeleHnil

BosMorkHbIe iepemernieHust. Y paBHeHus cBsizell. Kiraccuguka-
LU CBsI3€d MO BUY UX ypaBHeHUM. CBs3U UIealbHbIE U HEUE-
anbHble. [IpuHIMI BO3MOXKHBIX NepeMenieHuil. [IpuMeHeHune
MIPUHLINIIA BO3MOXKHBIX IEPEMEIICHH.

24

24

Hpunuun Tanamodepa-Jlarpan:xa u odlee ypaBHeHne
AUHAMHUKH. Y pABHEHMSI IBHKEHHSI MEXaHU1eCKOii CHCTeMBI
B 00001IIeHHBIX KOOPAMHATAX

[Mpunnun Janam6epa-Jlarpamxka. O01iee ypaBHEHUE TUHAMUKY.
O06001IeHHBIe CUITEI 1 0000IIIEHHBIE KOOPAMHATHL. Y pPaBHEHUS
JIBIDKEHUSI MEXaHIMUECKON CUCTEMBI B 0000IIIEHHBIX
KOOpJIMHATaX.

25

25

JlnHaMuKa TBepAOro Tejia, HMEIOLIero OHY HelOABHKHYIO
TOYKY.

JuHamuueckue xapakTepucTiku. JluHamuueckue auddepeHm-
aJbHBIC YPABHEHHUS ABMKECHUS TBEPAOIO TEJIa BOKPYT HEMOBUXK-
Ho Touku. IHTerpupoBanne ypaBHeHni ABmkeHus. Cirydan
Oiinepa u Jlarpamka. OnpeeneHne CHIbl peakiiy B
HEMOJBIKHOMN TOUKE.

26

26

OcHoBBI TEOpHHU yaapa.

O6uue nonoxenus. JlelicTBue yaapHOH CHIIbI HA MaTEpUATIBHYIO
TOUKy. Teopema 06 H3MECHEHUH KOJIMUECTBA ABMKCHUS U JIBIKE-
HUSI LIEHTpa Macc CUCTEMBI IpH yaape. Teopema 00 H3MEHEHUN
KHHETHYECKOTO MOMEHTa CUCTEeMBI Ipu yaape. Teopema 00
M3MEHEHUH KMHETUYECKOW SHEPTHH CUCTEMBI ITPH yAape. Y aap
JByx Ten. LleHTp ynapa.

27

27

OCHOBBI TEOPHH THPOCKONA.

[TpubnmxeHHas Teopus Tupockorna. Perynspras npeueccust
rupockomna. PerynspHas npeneccus TSHKEIoro THpocKorna.

Y cToWYNBOCTD BpallleHHUsl YPaBHOBEIICHHOTO THPOCKOIA BOKPYT
TJIABHBIX OCEH MHEPLUH.

28

28

JJ1eMeHTbl KOCMOHABTUKHU. /[BU:KeHUE TOYKH IepeMeHHOMH
MAacChl.
OcHoBHBIe OHATHA. [lepBble HHTETPAJIbl YpaBHEHUHN ABIXKCHHUSI.
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Onpenenenue Tpaekropun. Mccnenosanue tpackropuu. Gopmy-
JIBI TIEPBBIX KOCMHYECKHX CKopocTei. CONMMKEeHHe ypaBIseMbIX
crryTHUKOB 3emin. uddepeHmanbabie ypaBHEHUS IBUKCHHS
TOYKH ITepeMeHHOM Macchl.3agaun L{noakoBckoro.

Bcero

48

4.4, HamMeHOBaHHeE TeM NMPAKTHYECKHUX 3aHATHIA, UX coJlep:KaHue U 00beM B yacax

Ne Ne paznena Tpynoem-
B e — HaumeHoBaHMe MPaAKTHYECKHUX PadoOT KOCTh
(4ac)
1. 2 Ces13u 1 ux peakuuu: [lonarue cBs3u. Buapl cBszeit, ux 2
peakuuu. Pa3znoxkeHne CHIIbl Ha COCTABIISIOLINE,
napasuiesibHbIe J€KAPTOBBIM OCSM.
MowmeHnTsl cuil: MOMEHT CHITbl OTHOCUTEIIBHO JEKAPTOBBIX
oceil. MOMEHT CrJibl OTHOCUTEIIBHO LIEHTPA.
2. 4 OmnpeneneHue eHTpa THKECTH TBEPAOro Tena: MeTo bl 2
ONpEAEIICHUS LICHTPOB TSKECTU TBEPAOTO Tena. Dopmylisbl,
HCIIOJIb3yEMBIE JIJISl ONPEIEICHUSI KOOPIUHAT LEHTpa
TSDKECTH HEKOTOPBIX TEJI MpoCTeHiel Gopmbl.
3. 5 Pasnosecue mena u cucmemor men noo oeticmsuem 2
NPOU3BOILHOU CUCEMbL CUTL C YHemOM MPeHUs.: pEaKkIus
LIEPOXOBATOM OBEPXHOCTH. TpEeHME CLEIIICHUS U TPEHUE
KaueHus. PaBHOBeCHE Tella M CHCTEMBI TEJT ¢ YYETOM TPEHHSL.
4 6 Kunemaruka touku: Tpu crioco0a 3agaHust TBUKEHUS 2
Touku. OnpeeneHrue TPaeKTOPUH, CKOPOCTH B YCKOPEHUS
TOYKH MPU BEKTOPHOM U €CTECTBEHHOM CIIOCO0axX 3aJaHus
JIBVDKCHUS.
5. 8 [locTynarenbHOE U BpalaTelibHOE JBUKEHUE TBEPAOTO 2
Tena: YpaBHEHUS JBUKEHUSI, CKOPOCTH M YCKOPEHHUS TOUYEK
TeJa MpH €ro MOCTyNaTeIbHOM U BpaIlaTEIbHOM
JIBMOKCHUSIX.
6. 10 CnoxHoe TBHKEHHE TOUKU: OTHOCHTEIBHOE, TIEPEHOCHOE U 2
a0COJIFOTHOE IBIDKEHHE TOUYKH. [1oABIKHAS 1 HEIIO IBYDKHAS
cucteMbl otcueta. Onpe/iesieHne COCTABIISIIONINX CKOPOCTEH
Touku. OrnpeeneHre YCKOPEH s TOYKHA M €r0 COCTABIISIOIINX
(IepeHOCHOT0, OTHOCHTEILHOTO M YcKopeHus: Kopuosmca).
7. 11 IInockoe osuoicernue meepooco mena. Pa3inoxeHne mIoCKOTO 2
JIBIDKCHUS Ha MMOCTYIATEIbHOE M BpalaTeabHoe. OnpeesieHne
CKOPOCTEil TOYEK Teja C MOMOIIBI0 TEOPEMBI CIIOKEHHS
CKOPOCTEi, MTHOBEHHOT'O IIEHTPa CKOPOCTEH 1 TEOPEMBI O
HPOEKITUSIX CKOPOCTEH TOYEK Tesla Ha MPSAMYIO, TIPOXOISIILY0
4yepe3 ITU TOYKH.
8. 12 Obwuii cyuaii 0suscenuss: Chepruaeckoe IBUKESHNUE TBEPAOTO 2
TEa. OHpe}leHeHI/Ie KHMHEMAaTHYCCKUX XapaKTEPUCTHUK IBUKCHUSA
TBEPJIOTO TeJIa M €r0 TOYEK 110 YpaBHEHHsIM Diijiepa.
Bcero 16
4.5. HaumMeHoBaHHe TeM J1a00PATOPHBIX PadoT, HX ColepKaAHNe H 00beM B 4acax
Ne Ne pazpena HaumenoBanue 1abopaTopHbIX padoT Tpynoem-
n/n | JMCHUIIAHBI KOCTh
(4ac)
1. 3 PaBHOBecue Tena moa 1eWCTBUEM TUIOCKOM MPOU3BOJIBHOM 4

CUCTCMBI CUJI: TCOMCTPUYCCKUC U aHAJIMTUUYCCKHUC YCIIOBUA
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PaBHOBECHS IIPOU3BOJIBHOM TUIOCKOW CUCTEMBI CHIL.
Paznuunble popmbl ypaBHeHuUil paBHOBecus. OCOOEHHOCTH
PacCMOTPEHHMsI paBHOBECHS CUCTEMBI TEJI IO JAEHCTBUEM
IIPOM3BOJILHOM crcTeMbl cuil. PaBHOBecHe miockux ¢pepm
AHATUTHYECKUM U TpaduueckuM Metogamu. OnpeaencHue
YCUJIM B CTEPXKHSX (epM cII0COOOM BBIPE3aHUS Y3II0B U
criocobom Putrepa.

2. 7 Cdepudeckoe IBIKEHHE TOYKH: BEKTOpPHI yrioBoi 4
CKOPOCTH U YTJIOBOTO YCKOPEHHsI. MTHOBEHHAsI OCh
BpaieHus. OnpenenaeHue CKOpoCcTel U yCKOPEHUM TOUEK
TBEPJOIO TeJa.

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

3. 13 Tocmynamenvhoe u epawamenvroe 08UNCEHUE MEEPO020 MeNd: 4
Cnoxenue npuwxeHUd. CroKeHre MIHOBEHHBIX OCTYNATEIbHbIX
Y BpallaTelbHbIX JBMKEHUHN TBepIoro Tena. Kunemaruueckue
ypaBHEHUS Diiiepa.

4 16 Jlunamuxa abcontomno2o 08udicenss MaTepuaIbHON TOUKH. 2
5 17 Maunbie kojebaHus C OHOM CTENEHBIO CBOOO/T. 2
6 18 TeopeMa 0 IBMKEHUH LICHTPA Macc. 2
7 19 KonuuecTBO IBMKEHUSA TOYKA U MEXAHUYECKON CUCTEMBL. 2
8 20 Kunemuuecxuii momenm MeXaHUIECKON CHCTEMEI. 2
9 21 3agaun 00 M3MEHEHWH KHHETHYECKON SHEPTHU MaTepUaIbHON 2
TOYKH U MEXaHUYECKOH CHCTEMBI.

10 22 [Mpuniun Jlanambepa. 2
11 26 Voap 2

Bcero 32

5. OueHoYHbIe MAaTePHAJIbI Il TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH U
NPOMEKYTOYHOM ATTECTALMH 0 JUCHUILINHE

Jlis KOHTpOJNst pe3ylbTaTOB OCBOCHHS JMCLUUILIMHBI MPOBOASATCS (hopmsl mexyuje2o
KOHMPOJs NPUBOOSAMCSL CO2NACHO madauye 4.2.):

— 3aIUThI 1a00PaTOPHBIX U MPAKTUYECKUX PabOT;

- 9K3aMCHBI.

[IpoMexyTouHas aTTecTalus MO UTOTaM OCBOCHHS TUCIUIUIMHBI — 9K3aMEH B KaXKJIOM
cemecTpe.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE o0ecTieYeHne TUCIHUIINHBI:

a) ocHOGHaA Tumepamypa:
1. UrnatbeBa T.B. Teopetuueckas mexanuka. Ctatuka [ DIEKTPOHHBIN pecypc]: yueOHoe
noco6ue / T.B. Urnareesa, J{.A. IrHaTheB. DIEKTPOH. TEKCTOBbIE JaHHBIE. - CapaToB:
By3zoBckoe oOpaszoBanue, 2018. -101 c. Pexxum noctyna (1o maposro):
http://www.iprbookshop.ru/72539.html.
2. Kpactok A.M. Teoperuueckas mexanuka. KoHCIeKT Jiekuii [ DneKTpoHHBIN pecypc]:
yueOHoe mocodoue/ A.M. Kpactok. DnekTpoH. TeKcToBbIe JaHHbIe. HoBOCHOUpPCK:
HoBocubupckuii rocynapcTBeHHbIN TexHu4Yeckuil yauBepeutet, 2009. -138c. Pexxum nocryna
(mo mapodro): HTTP://WWW.IPRBOOKSHOP.RU/45438.HTML.
3. Kpactok A.M. Teoperndeckas mexanuka. COOpHUK 3a/iaHuil [ DIIeKTpOHHBIN pecypc]:
yueOHoe mocodue / A.M. Kpaciok. D1eKTpoH. TeKCTOBBIC JaHHbIE. -HoBocHOMpCK:
HoBocubupckuii rocynapcTBeHHbIN TexHudeckuid yausepeutet, 2010. -92 c. Pexxum goctyna
(o mapostro): http://www.iprbookshop.ru/45439.html
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4. COOpHUK 3a7jaHU# I KYPCOBBIX PabOT MO TEOPETUIECKON MEXaHHKe: Y uyeOHOoe mocooue st
TexH. By30B /Ilog o6m1. pen.A.A. SI6monckoro. -M.: UnTerpan-IIpecc, 2008.-382c.

0) oonoanumenvHana rumepamypa:
5. XKumun [1.A. Teopernueckas mexanuka. Yue6. mocooue. CI16.: Uzn-so CIIGI'TY, 2001. 146
c.
6. TeopeTnueckas MexaHuKa. — DJICKTPOHHBIN pecypc: Jlekropuid. http://lectoriy.mipt.ru/
course/TheoreticalPhysics-TheoreticalMechanics-14L. JlocTyn cBOOOIHBIIA.
7. TeopeTnueckasi MEXaHHUKa. — DIEKTPOHHBIN pecypc: NEeKTPOHHBIN y4eOHbIH KypcC. -
http://www.teoretmeh.ru/ - Jloctym cBOOOIHBIIA.
8. MuriomoB, E. A. Teopermueckas wmexanuka. Craruka. Kunemartuka. Jlunammka
[DnexkTponnsblit pecype] / E. A. Mutromos, C. A. bepectoBa. — DJIEKTPOH. TEKCTOBBIE JaHHEBIE.
— MockBa, WxkeBck: PerynspHags u xaoTuueckas [OMHAMUKa, VOKEBCKMA WHCTUTYT
KOMIIBIOTEPHBIX HccaenoBanuii, 2006. — 176 c¢. — 5-93972-067-6. — Pexum npoctyma:
http://www.iprbookshop.ru/16632.html

6) MemoouuecKue yKa3anus:
9. ®u3nYecKuii: OCHOBBI MEXaHUKH. MeTonudeckue yka3anus k jiad. pad. / Coct. T.B. Kpusko,
H.B. Opnoga, T.JI. Cangumuposa. -Camapa: U3n-so CT'AY, 2007.-84 c.
10. OmpeneneHre YCKOPEHUS CHITBI TSDKECTH C IIOMOIIBI0 MAaTEMATHIECKOTO U 00OPOTHOTO
MasiTHUKOB. Metoanueckue ykazanus /T B.Kpusko. -Camapa: M3a-so CT'AY, 2007.
11. UccnemoBanue NBIKEHUSI MATCPUATBHON TOYKUA. METOANYECKHE YKa3aHuUs1/
®.A.VYpazbaxtun. — Mxesck: u3a-so VbxI'TY, 2010. -24c.
12. Mamble konebaHus cucteM ¢ omHoil cremeHpo cBoooasl/ ©.A.YPASBAXTHUH. — MxeBck:
n3a-so MDKT'TY, 2011. -28c.

2) nepeuens pecypcos uHpopmauuoHHo-KOMMYHUKAyuonnou cemu Humepnem:
1. DnextponHO-6uOIHOTEUHas cucTema [PRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks.
2. DnekTpoHHBbIN KaTanor HayuyHoi 6ubnuorexku MoxI'TY umenn M.T. Kanamaukosa Web
WPBUC http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS.
3. HarmonanwsHas a5iekTpoHHast Onbnmuoreka — http.//na6.pgh.
4. Muposast iudposas oudianorexa — http://www.wdl.org/ru/.
5. MexayHapo bl HHIeKC Hay4qHOTo IuTHpoBanus Web of Science — http://webofscience.com.
6. Hayunas snekrponnas 6ubmunoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp.
7. CnipaBouno-tnipaBoBas cuctema Koncynsrantllntoc http://www.consultant.ru/.

/) JIMIEH3NOHHOE M CBOOOTHO pacpoCTpaHsieMoe MPOrpaMMHoOe o0ecnevyeHue:

. Microsoft Office (munenszuonnoe I10)
. SMathStudio (cBo6oano pactpoctpansemoe [10)
. OHJaiiH - TPAHCISITOPBI ATOPUTMUYECKUX S3BIKOB MTPOTPAMMHUPOBAHHSI
. GPSS world for students (cBo6oano pacnpoctpansiemoe 110)
. OHJaiiH — KaJIbKYJISTOPhI Pa3IMYHBIX THIIOB
1. MartepuajbHO-TEXHHYECKOE o0ecriedeHne TUCHUTIHHbI:

1. Jlexyuonnvie 3anamus

VYdeOHblE ayIUTOPHHM Ul JIGKIIMOHHBIX 3aHSATHH yKOMIUIGKTOBaHBI MEOENbI0 |
TEXHUYECKUMHU CPEACTBAMH OOyYEHUs, CIy>KalIMMHK JJIsl TIPeCTaBlIeHUs y4eOHO# nHpopManuu
Oospmioil  ayauTopuu (HaOOpBI JAEMOHCTPAIMOHHOTO O0OpyIOBaHUs (TMPOEKTOP, SKpaH,
KOMIIBIOTEP/HOYTOYK), Y4eOHO-HATIISITHBIE TOCOOMSI, TEMATUYECKUE WILTIOCTPALIUU.

2. Ilpaxmuueckue 3anamus u 1a6opamopuvie pabomul.
VYuebnas aymutopus (aym. Ne 219, anapec: 427430, Yamyprckas PecmyGnumka, T.
Borkunck, yn. ILW. IllyBanoBa, a. 1) 18 mNpakTUYECKUX 3aHATUN YKOMILJIEKTOBaHA

17


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

CIIeIUATU3UPOBAHHON MeOebI0 M KOMITbIOTEpHBIMU cpeacTBamu oOydenus (I1K) ¢ moctymom k
cetu MHTEpHET M 3neKTpoHHOW HH(OpMarmoHHO-00pa3oBarenbHoi cpeae BO OI'BOY BO
«MxI'TY umenn M.T. Kanamnukosa.

3. Camocmosamenvras paboma

[TomemieHust Uit CaMOCTOSATENBHOW pabOTHl OCHAICHBI KOMIBIOTEPHONW TEXHUKOH C
BO3MOYKHOCTBIO  IOAKIOUEHUs K ceth «MHTepHeT» M JOCTYIIOM K  3JIEKTPOHHOMU
uHpopManoHHO-00pa3oBarenbHoil  cpene BO OI'BOY BO  «MxITY wumenn M.T.
Kamamaukosa (ayn. Ne 224, aapec: 427430, Ynmyptckas PecryOnuka, r. Botkunck, yiu. I1LH.
[yBanosa, a. 1).

IIpu HeoOxogmmocT paboyasi mHporpaMMa IJUCHUIUIMHBL (MOIYJsi) MOXKET OBITh
ajanTUpoBaHa s o0ecredeHuss 0Opa30BaTENBHOIO Mpollecca MHBAIUAOB M JIHMIL C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMM 3/I0pOBbS, B TOM 4YHCIIE€ A OOY4YeHHs C IPUMEHEHUEM
JMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOIUH. [[i1s1 3TOr0 TpedyeTcs 3asBieHe CTyJeHTa (ero
3aKOHHOT'O IIPEJICTABUTENS) U 3aKJIIOUYEHUE IICHUXOJIOrO-MEAMKO-TIENarornyecKo KOMHCCUU
(IIMIIK).
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JIucT corsiacoBanusi padouyeil mporpaMMbl JTUCUMILIMHBI (MOYJIS) HA
y4eOHBIH roj

PabGouass mporpamma aucruIUIMHBI «BBeneHWE B CICNUATBHYIO TEXHHKY» TIO
HaIMpaBJICHUI0 TOATrOTOBKM (cmenuanbHocTH)  24.05.01  «JIpoekTupoBaHnue,
IPOU3BOJICTBO u AKCILTyaTalus pakeT u PAKETHO-KOCMHUYECKUX
KOMILIEKCOBY»

KO 1 HANMEHOBAaHUE HAIIPABJIICHUA ITOATOTOBKH (CHeHI/IaJILHOCTI/I)

10 crienuajan3alnuu «PakeTHO-KOCMHUECKHE KOMOO3UTHBIE KOHCTPYKIOUMN
HaNMEHOBAaHHE HATIPABICHHOCTH (TIPO(UIIS/ TIPOTpaMMBl/CIICIAATA3AIINH )

COrjlaCOBaHa Ha BEECHHE yqe6Horo Iponecca B y‘IC6HOM roay:

«Coznacosanon:
Yueonwoiii 3aeedyrouyuil kagheopoii,
200 omeemcmeennou 3a PIT/]

(noonucv u 0ama)

A/ _ 7
A LA NL Mty HEMN % q 02 2

2022 - 2023

2023 -2024

2024 - 2025

2025 -2026

2026 — 2027

2027 - 2028
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IIpuioxkenue k padoueii nporpamme
AUCHUIUIMHBI (MOXYJIs1)

MHWHOBPHAYKHU POCCHUN
Botkunckunii prmman
benepabHOTO TOCYAApPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIILHOTO
YUPEXKIEHHUS BBICIIIETO 00pa30BaHMsI

«»eBCKui ToCy1apCTBEHHBIN TeXHUYECKUI yHUBEpcuTeT uMeHn M. T. KananmaukoBay
(B® ©I'bBOY BO «MIxI'TY umenu M.T. KanamHukoBa)

YTBEPXIEH
Ha 3acelaHuu Kadeapsl
«/{» (. 2022 r., npotokon Ne 7

H.o. 3apenyromero xadeapoi
378 })A Ypazbaxtun

OueHouHbIe CpeACTBA
Mo AUCUHUILTHHE
Bgesenue B crienuanbHy0 TEXHUKY

(HauMeHOBaHME — TOJHOCTHIO)

HamnpasyieHue (crnenuanbHocTh) 24.05.01 — ITpoekTupoBaHKe, MPOU3BOJCTBO U
DKCILTYaTaIMs PAKET U PAKETHO-KOCMUYECKUX KOMIIJIEKCOB
KOJ, HQUMCHOBAHHNEC — IIOJTHOCTBIO

cnenupanu3anus  «PakeTHO-KOCMHYECKHE KOMIIO3UTHBIC KOHCTPYKIIAW))
HAaUMEHOBAHHE — IIOJIHOCTBIO

YPOBEHBb 00pa30BaHUS: CHEIUAIUTET

dbopma o0yueHus: O4YHas
OYHAas/OYHO-3a04HAas/3a0YHAas

oOmiass TPYJAOEMKOCTh JHUCIHILIMHBI COCTaBIISCT:
eauHuII(bI)

I~

3a4€THBIX

20



1. OueHouHble cpeacTBa

OnenuBanue (opMuUpOBaHHE KOMIIETCHIMH TMPOU3BOJUTCS Ha OCHOBE pPE3YJIbTATOB
00y4eHus1, IPUBEEHHBIX B 1. 2 pabouei mporpamMmbl 1 DOC. CBA3b pa3AeiioB KOMIIETEHIUH,
UHIUKATOPOB M (OpM KOHTPOJS (TEKYLIETO M TPOMEXKYTOYHOI0) yKa3aHbl B Tabnuue 4.2

paboueii mporpaMMbl T CHUTUIUHBIL.

OrneHOYHBIC CPENICTBA COOTHECEHBI C pe3yibTaTaMd OOydYeHHUs MO ITUCIUILUINHE U

HHAUKATOpaMU JOCTUKCHUA KOMHeTeHHI/Iﬁ IMpEACTAaBJIICHBI HHUXKE.

- MPUMEHSTH anmnapar BbICIIEH MaTeMaTH-
KM, TEOPUHU BEPOSITHOCTA U MaTeMaTUYeC-
KOM CTaTUCTUKU, MAaTEMATUUECKOM JIOTHUKH
B peIlIeHUH 3aj1a4 KoieOaHu, MEXaHUKU
TBEPJIOTO, KUJI-KOTO U Ta3000pa3HOTO
Tela;

- ICTIONIb30BaTh MPUEMBI U CITIOCOOBI perrie-
HUS 337124, CBSI3aHHBIX C AJIEKTPOTEXHHU-
KOM, 3JIEKTPOHUKOU, TEPMOJUHAMUKOM,
TeIUIonepeavuei;

- IPOBOJIMTH UCCIIENOBAHUS DIEMEHTOB pa-
KETHOM TEXHUKU C TOUYKHU 3PEHUS UCTIOIb-
3yeMBbIX MaTepUAIOB U KOJIeOaTeNbHBIX
MPOIIECCOB.

Koabl KOMIeTeHIMA 1 PesyabTart 00y4enus ®opmbl
HHINKATOPOB (3HaMUsL, YMEHUS. U HABBIKU) TeKyIero u

OIIK-1. Criocoben mprme- OIIK-1.1. 3uarts: 3amura
HSTH CCTCCTBEHHOHAYUHBIE | anIapar PelieHNs HayHbIX 1 TEXHHYEC | NPAKTHYECKHX
T —. KHX 3aJ1a4 B 06J1acm PaKeTHOH TEeXHUKH — pabot
SHAHHS, METOJIBL Ha4ePTATeNbHON [EOMETPHH, HHKCHEPHOH DK3aMeH
MATEMATHYCCKOrO AHATH3A rpaduKu, BEICIICH MaTEeMaTHKH, TCOPHH
H MOJICTHPOBAHHS, BEPOATHOCTH, MATEMATHECKOH CTATHCTH-
TEOpETHUECKOTO H KW, (1)1{31/11(1/1, XUMUH, KOJeOaHU, TEOPETH-
KCITEPH-MEHTATHHOTO YECKOM MEXaHUKHU, MEXaHHKHU KUJIKOCTH U
HCCIIEI0BAMS VIS rasa, TS pMOJIMHAMUKH U TETUIONEpeIauu,
DIIEHHS HEKEHEPHBIX AJICKTPOTEXHUKH M SJIEKTPOHUKH, COTIPO-
3a7a4 IpodeccHoHanbHoi | Lo CHIA MATCPHATIOB,
eATENBHOCTH - METOJIbI M CITIOCOOBI PEIICHHS 3a71a4

MPAKTUYECKHUX 33/1a4 IO OTNPECIICHUIO

OCHOBHBIX (PM3MUYECKUX, XUMHUYECKHUX,

TEIJIOBBIX, JIEKTPUUECKHUX ITapaMeTPOB;

- OCHOBBI IPOEKTUPOBAHUS 3y0UaTHIX TIe-

penad, MydT, HEpa3bEMHBIX U Pa3bEMHBIX

COCAMHEHHMH, a TAaK)KEe M TEXHOJIOTHH

CO3/IaHUsI MaTEPUAJIOB.

OIIK-1.2. YMmeTh: 3amuTa

MPAaKTHYECKUX PadbOT

DK3aMeH
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OIIK-1.3. Bnagerts: 3amura

- anmnapaToM peIIeHUs MPUKIaIHbIX 1 NpaKTHIECKHX paboT
HayYHBIX 3a/1a4; dramen

- HaBBIKAMH PEIICHHUS 3a/]a4 ONUCHIBA-
IOIINX XMMHUYECKUE (DU3UUECKHX, TEII-
JIOBBIE, 3JIEKTPUYECKHE W HH(OpPMAIIH-
OHHBIE MTPOIIECCHI.

- METOZIaMH COCTABJICHHS aJITOPUTMOB ISt
peLIeHUs TEXHUYECKUX 3a/1a9 Ha
BBIYHCITUTEIILHON TEXHUKE, TOCTPOCHUS 1
OIpeIeTICHUS pa3MEPOB TEOMETPHUCCKHIX

¢buryp.

Onucanue s1emeHmos8 015 OYeHUBAHUs POPMUPOBAHUSA KOMNEMEHY UL
Haumenoeanue: sxzamen / IK3amen
Ilepeuens éonpocoe onsa nposedenusn IK3amena (2 cemecmp)
. OCHOBHBIE ONPEJEIICHUS CTATUKU.
. Akcrombl 1 1 2 00 ypaBHOBEIICHHBIX CHJIAX.
. Teopema 0 COOTBETCTBUU CHUJIbI CKOJIb3AILIEMY BEKTOPY.
. MOMEHT cuiibl OTHOCUTEIBHO TOUYKH. ANreOpanyeckuii MOMEHT CHJIBL.
. AkcuoMBl 3 1 4 - mpaBWIIO MapajienorpaMMa CHII U O paBEHCTBE JIEHCTBUS U
IIPOTUBOACUCTBHUS.
. AKCHOMBI 5 1 6 - 0 3aTBepIeBaHUU U 00 OCBOOOXKIAEMOCTH OT CBS3EH M OCHOBHBIC UX THUIIBI U
peaxkuu.
7. Cxonsuecs cuibl. [IpuBenenne cxoasmuxcs Cuil K IpocTeliemMy BUITY.
8. Beruncienye u NoCTpOEHNE paBHOACUCTBYIOLIEH. Y CIIOBHS PABHOBECHUS CXOAAIIUXCS CUJL..
9. Teopema o Tpex cuiax.
10. Teopema Bapunrona.
11. ITapa cun u ee MomeHT. CBOMCTBA MaphbI CHUIL.
12. TlpuBeneHne cucTeMbl ap CUJI K MPOCTEHIIEMY BUAY WIIN CIOXKEHHE Map CUJl.
13. MOMeHT CuIIbl OTHOCUTEIBHO OCH.
14. AHanMUTUYECKUI U TEOMETPUYECKUI CIIOCOOBI BBIYUCIIEHNS MOMEHTA.
15. IIpeobpazoBaHre MPOCTPAHCTBEHHOM MPOU3BOIBHOM CUCTEMBI CHIL.
16. JleMma o mapasuiebHOM NEPEHOCE CUITBI.
17. IlpuBeneHue NpocTpaHCTBEHHON TPOM3BOIBHON CUCTEMBI CHJI K JAHHOMY LIEHTPY.
18. I'maBHBIN BEKTOp M INIaBHBIA MOMEHT. OCHOBHAs TEOpEMa CTATHUKHU.
19. Cioco0b! BBIYHMCICHUS U TIOCTPOCHUS TIIABHOTO BEKTOPA U IIIABHOTO MOMEHTA.
20. IlepemeHna neHTpa NpUBEICHHUS.
21. Cnyyau npuBeAeHMs K NIPOCTEUIIEMY BUTY - K IIape, K paBHOJAEHCTBYIOIIEH, K AUHAME.
22. Ycnosus (ypaBHEHHUsI) paBHOBECHUS MMPOCTPAHCTBEHHOM MPOU3BOJIBHON CUCTEMBI CHJL.
23. YacTHbl€ Cllydan CUCTEMBI CHJI: IUIOCKAsl CUCTEMA CHJI, CHCTEMA NapaJlIEIbHBIX CHII,
PaBHOBECHE CHCTEMBI TEI.
24. llenTp napamienbHbIX cuil. PacnipeneneHHble CUITBL.
25. lentp Tsxectu. MHTErpanbHbie GopMyIIbl Al KOOPAMHAT LEHTPA TAKECTH.
26. MeTozb! pa30ueHNs U OTPULIATENBbHBIX Macc. LIEHTpHBI TsKeCTH MpOoCTeHnX GUryp.
27. TpeHue OKOs U TPEHHUE CKOJIbXKEHUs. 3aKoHbI KyroHa.
28. Yrou u KoHyC TpeHus. PaBHOBecHe Tena Ha IEPOXOBATON MOBEPXHOCTH.

29. Tpenue kaueHus
*k*k

I S R N

o)

30. OcHOBHBIE ONpPEICIICHUSI KHHEMATUKHA TOYKH.
31. OnpeneneHue TpaeKTOPUHU, CKOPOCTH U YCKOPEHHS TOYKH TMPU BEKTOPHOM cIioco0e 3aaHus
JIBIDKEHUS.
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32.

33.

34.
35.
36.
37.

38.
39.
40.

41.
4.
43.
44,

45.

46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.

Omnpenenenue TpPaeKTOPUH, CKOPOCTU M YCKOPEHHUS TOUKH MPU KOOPAUHATHOM CIIoco0e
3a/1aHMS IBUOKCHMUS.
Omnpenenenne CKOPOCTH U YCKOPEHHUS TOYKU MTPU €CTECTBEHHOM CIOco0e 3a/1aHus
JBHKECHHUS: €CTECTBEHHbIE KOOPAUHATHBIE OCU U UX OPTHI.
CKOpOCTh U YCKOPEHHE TOUKH B MOJISIPHBIX KOOPAUHATAX.
TeopeMa 0 CKOPOCTAX TOYEK TeJIA.
[TocTynarenbHOE ABMKEHUE TBEPAOIO TENA.
BpamarenpHoe 1BHKEHHUE: YPABHEHHE BPAILATEIBHOTO ABUKEHUS; YIIIOBask CKOPOCTh U
YIJIOBOE YCKOpPEHHUE Tea.
TpaexTopuu, CKOPOCTH M YCKOPEHHUS TOYEK TeJA.
BekTops! yrioBoil CKOPOCTH M YIJIOBOTO YCKOPEHUS TeJa.
BekTopHbie popMymbl TSl JIMHEHHOW CKOPOCTH, KaCaTEIhbHOTO U HOPMAJIBHOTO YCKOPCHHMN
TOYKH Teja
YpaBHEHHE IBUKEHUS.
VYTI10Bast CKOPOCTh U YIJII0BOE YCKOPEHHUE TeJla MPH II0CKONAPATUIEIbHOM JBUKEHUU.
Ornpezenenre cKOpocTel Touek Tena. MeTo mosoca.
MrHoBeHHBII LIEHTp cKopocTell. Pa3innunble ciiyyau onpeaeneHus MoJI0KeHUsI MTHOBEHHOTO
LIEHTPA CKOPOCTEIA.
OmnpeneneHue YCKOpeHHM To4YeK Tena. MrHOBEHHBIH IeHTp yckopeHus. CrocoObl
BBIYKCIICHHUS.
OCHOBHBIE IOHATHS U ONPEJACICHUS CIOXKHOTO JABUKEHUS TOUKH.
TeopeMa c105KeHHs CKOPOCTEN B CII0KHOM JIBUKEHUH TOYKHU.
Teopema cinoKeHus1 yCKOPEHUM.
IIpnunnel nosiBiieHns yckopeHus: Kopuoinnca. BerauciieHne U mocTpoeHUe yCKOPEHUs
Kopuonuca.
YacTHeI cily4ail TEOPEMBI O CJIOKEHMM YCKOPEHUW IpPU IOCTYIATEIBbHOM IEPEHOCHOM
JBUKEHUH.
Vel Ditnepa. YpaBHEeHHE BpallleHUs! TeJla BOKPYT HETIOBUKHON TOUKH.
TeopeMa 0 KOHEYHOM IIEPEMELIEHUN T, UMEIOLIETO OJHY HEMOABUKHYIO TOUKY.
CrnosxeHue nocTynareabHbIX IBUKEHUH.
CrnoxeHue BpalaTeNbHbIX JBUKEHUN TBEPAOTO Tea.
CrnosxeHne MTHOBEHHBIX MOCTYNATeIbHBIX U BpalllaTeIbHBIX IBHKEHUN TBEPOTO Teja.
Kunemarndeckue ypaBHeHUs Diliiepa.
Ilepeuens éonpocoeé onsa nposedenusn Ik3amena (3 cemecmp)

1 OcHoBHbIe OompeneneHusl. AKCHOMBI TUHAMHUKHU.

2. JIBe OCHOBHBIE 33/1a4¥ JUHAMUKH TOYKH.

3. Iuddepennnanbaple ypaBHEHUS IBIKEHUS MaTepUaTbHON TOYKH.

4. CriocoObI pereHnst OCHOBHBIX 3a/1a4 JUHAMUKH TOYKH.

5. IuddepennnanbHoe ypaBHEHUE H HAYAIBHBIE YCIOBUS MPSIMOIUHEHHOTO JBUKECHHUS.
6. Omnpesienenre 3aKOHa JBMKEHUS TOYKH MO IEHCTBUEM CHJIbI, 3aBUCSIIEH TOJHKO OT
BPEMEHU.

7. Onpenenenre 3aKOHa IBWKEHUS TOYKHU O IEHCTBUEM CHIIBI, 3aBUCSIIEH TOJIHKO OT
MTOJIOKCHHUS.

8. Ompenenenne 3aK0Ha ABUKEHUS TIPH TIOCTOSIHHOM CHJIE U CUJIE, 3aBHUCSIICH TOJIHKO OT
CKOPOCTH.

9. Mexanuyeckas cucrema. Macca 1 LIEHTp MacC CUCTEMBI.

10.

MomeHT HHCPIUHU OTHOCUTCIILHO OCH. MoOMEHTBI HHCPLUUHU OTHOCUTCIIBHO KOOPJAUHATHBIX

ocen.

11.
12.

Pannyc nnepnuu. I'maBHbIE OCH MHEPLUU.
Knaccudukanust cus, 1eMCTBYIONIMX Ha TOYKU CUCTeMbI. CBOMCTBA BHYTPECHHUX CHIL.

13. Iuddepennmanbubie ypaBHEHHSI TBUKEHUS MEXaHUYECKOW CUCTEMBI.

14.

Teopema o ABMKEHHUH [IEHTPA MAaCC.
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15. 3akoHBI COXpaHEHHUS ABUKEHUS LIEHTPa Macc.

16. CBOOOIHBIE TApMOHUYECKHE KOJICOAHUSI MAaTEPHATILHON TOUKH.

17. BeiHyX/IeHHBIC KOJICOaHHS MaTEPHATILHONW TOUKH C YUETOM.

18. SIBnenue pe3oHanca.

19. LlenTp macc cuctembl. MOMEHTBI MHEPIIUH.

20. TeopemMa 0 MOMEHTaX UHEPLIUU OTHOCUTENIHLHO MapaJIeIbHBIX OCEHl.

21. Onpenenenne MOMEHTA UHEPLIUU Tella OTHOCUTENBHO OCH.

22. OCHOBHbIE TMHAMUYECKHE BETMYMHBI MEXaHUYECKOU CHCTEMBI.

23. Teopema 00 M3MEHEHUH KOJIMYECTBA JBUKCHUSI.

24. 3aKOHBI COXPAHEHHS KOJIMYECTBA JIBHXKCHHUS.

25. UnrerpanpHas ¢popMa TeopemMbl 00 U3MEHEHUHU KOJIUYECTBA IBUKEHUSI.

26. Kunetnueckuit MOMEHT.

27. Teopema 006 U3MEHEHUHU KMHETUYECKOTO MOMEHTA.

28. 3aKOHBI COXpaHEHUS] KHHETHYECKOI0 MOMEHTA.

29. KuHeTu4ecKkuii MOMEHT TBEPJOTO Tea.

30. Auddepenunanbaple ypaBHEHHS JBHKEHUS TBEPIOTO TEIA.

31. Pabora cunsl. Pabota cuibl Tsbxkectu. PaboTa cuiibl ynpyroil npyskKuHBI.

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

33. IloTeHnmanbHble CUibl. BeunciaeHne NOTeHIUaTbHOW YHEPTHH.

34. Teopema 00 U3MEHEHUN KUHETUYECKON IHEPIUH.

35. Ipunnun JlanmamGepa.

36. Onpenenenue rIaBHOTO BEKTOPa U IJIaBHOTO MOMEHTA CHJI MHEPLIMU TBEPJIOTO Tela.

37. IlocTynarenbHOE ABMKEHUE Tella C YCKOPEHHUEM.

38. BparatenbHoe JBUKEHUE Tea.

39. IInockonapasmienbHOE ABUKEHUE Tea.

40. Bo3zMoxHbBIE IEpEMEIICHHUS.

41. YpaBuenus cBszeil. Knaccudukanus cBsizeit mo Bugy ux ypaBHeHuid. CBsi3u uaeaibHbIe U
Heu/ieaJbHBbIE.

42. [IpuHUMI BO3MOXKHBIX NepeMelieHuid. [Ipumenenne npuHIuna BO3MOKHBIX TEPEMEIICHUI.

43. [punnun Janambepa-Jlarpanxa. O01iee ypaBHEeHUE TUHAMUKH.

44. O60061IeHHbIe CUITBI U 0000IIEHHBIE KOOPAMHATHI.

45. YpaBHEHUS IBIKCHHSI MEXaHUUECKOU CHCTEMBbI B 0000IICHHBIX KOOPIMHATAX.

46. JluHaMHUYECKUE XapaKTEPUCTUKH.

47. Nuuamuueckue nuddepeHiuanbHble ypaBHEHUS TBUKEHUS TBEPOTO Tella BOKPYT
HEMOABUXHON TOYKH.

48. OnpeneneHne CUIIbl peakiiiy B HEMOIBUKHON TOYKE.

49. O6mue nonoxxeHus. JlelicTBUE yIapHOU CHIIBI Ha MaTepUaTbHYIO TOUKY.

50. Teopema 00 U3MEHEHUH KOJIMYECTBA IBUKEHUS U JIBUYKEHUS LIEHTPA MacC CUCTEMBI IIPU

yaape.

51. Ynap aByx ten. LlenTp ynapa.

Bonpocul k cobecedosanuro no mamepuanam npakmuyeckux 3aHAmui:

2 cemecTp
a) Ha TeMbl «OcHogHble nouamusi cmamuxu, Onpeodenenus u akCUoMbl CMAMUKU Mmeepoo2o
mena, Cxooswuecs cunvl u napwvl cui, Ilpeobpasosanue u pagnogecue npouseoibHOl
NPOCMPAHCMEEHHOU cucmemsl cui, Yacmuvie cayuau cucmemsl cun,; Llenmp napannenvhvix cun
u yeump msaxcecmu, Tpenue meepovix men..
Pemenue 3amau:

Craruka. Bapuant Ne 1.

Bonpoc 1. PaBnoxetictBytomnas R k 1ByX paBHBIX TT0 MOAYIIO cxonsmuxcst cuin F1=F2 =15 H
HanpasiieHa o ocu Oy u paBHa o moayo 10 H. Onpenenuts B rpamycax yrod o, 00pa3oBaHHBIHA
BEKTOpPOM cuiibl F1 ¢ monoxurensHbIM HapaBieHueM ocu OX.
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Bonpoc 2. Onpenenurh KOCKHYC YIla MEXIy BEKTOPOM cuibl F 1 ocbro

i koopauHat Oz, ecnu cuta (H) F = 37 + +4 b+ 5k

Bonpoc 3. K kBagpaTy npuiiokeHa cUCTeMa 4eThIpex CHII, IpuyeM cuiibl F1=F2

- =F3=1 H. Onpenenuts MOAYJb CUIIBI F 4, mpu KOTOPOU paBHOACHCTBYIOLIAS
cuctembl R =2 H.

Bomnpoc 4. K ogHopognomy katky BecoM 2 KH mpusokeHa ropu3oHTaIbHas
cuna F. OnpenenuTs HaMOONBIINIA MOy CHIIBI F, TPH 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 CTaTUYECKU ONPEAECITUMON CUCTEMBI.

Bonpoc 6. Hu mpusmy 1 neiictyet cuna Fi1= 100 H. Onpenenuts cuny F2,
KOTOPYIO HEOOXOAMMO MPUIIOKUTh K CTEPIKHIO 2, IIAPHUPHO CBSI3aHHOMY C
POIUKOM 3 JIsl pAaBHOBECHS CUCTEMBI.

Bonpoc 8. OnpesieuTs MOMEHT ikl - oTHOCHTensHO ocu OX, eciu ee 3HaueHHe
° F =16 H, pebpo kyb6a a= 0,75 m.
Sy

>%

BOl'lpOC 9.K TCIIy IIPUIJIOKCHA CUJIa, MOMCHT KOTOpOfI OTHOCHUTCIIbHO HavdadJla KOOpJAUHAT Mo =

170 Hm. OnipeienuTs B rpajycax yroin f Mex/ry BEKTOpOM MOMeHTa M_ 1 ockro Oy, €Clu ero

MpoeKuuns Ha 3Ty ock My = 85 Hwm.

Ll o
Bonpoc 10. Onpeaenuts BeicoTy H 0HOpOAHOTO HUIKUHIPA, P KOTOPOH OCh
“‘L A “| CHMMETPHH TeJa, COCTOANIEro 13 BYX IMIMHIPOB U NOJIBEMEHHOTO B TOUKE
jj S— A, Oyzaet ropuszoHTanbHOU. BeicoTa munuuapa H1, = 0,5 m, paanyc R = 3r.
Hy |
1.

0) Ha Tembl «Kunemamuka mouxu; [locmynamensroe u epawjamenvroe 08udCeHUe MEePAO20O
mena; CoXHOE IBWKEHUE TOUKH; [locmynamenvHoe u spawyameibHoe 08UNCEHUE MBEPO020
mena.»:

Penrenue 3agauq:

Kunematuka. Bapuant Ne 1.
Bonpoc 1. 3agans! ypaBHeHus OBIDKEHMS TOYKH x = Sin (t), y = cos(t). Onpenenuts OmmKaimmii MOMEHT
BPEMEHH, KOT/Ia paIiyC-BEKTOP TOYKH, IPOBEACHHBIN M3 Hayala KOOpMHAT, 00pa3yeT yroi 45° ¢ 0cbio
Ox.
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Bonpoc 2. Touka ABMXKETCS 1O NMPsIMOK ¢ yckoperueMm a = 0,5 M/c. OnpenenuTs, 3a KaKoe BpeMs
Oyner npoineHo paccroanue 9 m, ecim npu t, =0 ckopocts V = 0.

Bonpoc 3. Touka aBwkeTcs N0 3aJaHHOM TpaeKTOpHUH co ckopoctbio V= 5 wm/c. Omnpenenuts
KPUBOJIMHEHHYIO KOODIAMHATYy S TOYKM B MOMEHT Bpemenun t = 18 c. ecom npm t,=0 3nauenue
KOOPAMHATEL S; = 26 M.

Bomnpoc 4. lleatpudyra /st TPeHUPOBKH KOCMOHABTOB YCTPOEHA TaK, YTO IIEHTP KaOWHBI C Y€TI0BEKOM
HaXOAWTCS Ha PACCTOSHUM I' = 5 M OT ocu BparieHus. OnpeaennTs CKOPOCTh IIEHTpa KaOMHBI B CITydae,

KOI'Jla € HOpMallbHOE yCKOpeHue a, =5g.
Bonpoc 5. Jlansl ypaBHEHHs IBW)KCHHUS TOYKM B MOJSPHBIX kKoopauHatax ¢ = 0,512t%. Onpenenuts
TPaHCBEPCAIbHYI0 CKOPOCTh TOYKH B CM/C B MOMEHT BpemeHH [,, Koraa

MOJIIPHBIN paauyc I =2 M.

Bomnpoc 6. B kopriyce 1 mo HanpapJsOMWKUM MEPEMEIIACTCA MON3YH 2 IO 3aKOHY

x, =0,1Cos(t) z, =0

4 p—
, . B MomeHT Bpemenu () t=x ONPEAEIUTH CKOPOCTh TOUKH B,
eciu paccrosiaue AB = 0,3 M.

Bomnpoc 7. Onpenenauts yriioByo ckopocTs kpuomuna 04 B yKa3aHHOM HOJ0KEHUU, €CIIH CKOPOCTh
Touku C maTyHa VC =4 m/c, Ha kpuBomuna OA4 =0,2 m.

Bonpoc 8. Teno COBEpILAET BHUHTOBOE JIBHYKEHHE COIJIaCHO YPABHEHUSM:
X, =0,¥,=0,2,=0,05t,0 =0,¢p=7 -1 . Onpenenuts yckopeHHe TOUKH M, €Cili € PaCCTOSHHE 10 OCH
BuHTa OM = 0,012 M.

Bomnpoc 9. Tenexka IBUKETCS 110 HAKIOHHOM MIOCKOCTH € YCKOPEHUEM a,
= 2 m/c2. Tlo TeneXKe B TIOCKOCTH YepTeka JBIKETCS Todka M coriacHo
ypaBHeHusM X, =3t> u Yy, =4t>. Onpenenuth aGCOMOTHOE YCKOPEHHE

TOYKH.

Bonpoc 10. Ilnar¢popma 1 coBepmaer KoneOaHus 1O 3aKOHY
¢:O,1-Sin(107z-t). SIkoph 2 JBUTATENS BPAIIAETCS OTHOCHTEIHHO

craTopa ¢ YIJIOBOM CKOpocThi0o w = 7 pan/c. Onpenennth
MaKCHMaJIbHOE 3HAYCHUE a0COIOTHON YTIIOBOM CKOPOCTH SIKOPSI.

3 cemecTp

Jnnamuka. Bapuant Ne 1.
B) Ha TeMbl «Cr1ocoObl HHTETpUpOBaHUs AU (HEPEHIINAIBHOTO ypaBHEHHS IPAMOJIMHEHHOTO
JBUKCHHS MaTepualibHOM Touku. KonebarenpHble ABHKEHUS MaTepUaTbHOU TOUKH.
MexaHuveckas CHCTEMa U €€ XapaKTepUCTUKHU. Teopema o IBIKEHHUH IIEHTpa Macc. Teopema 00
U3MEHEHUHU KOJIMYecTBa JIBMkKeHUs. Teopema 00 n3MeHEeHNH KHHETHYECKOro MoMeHTa. Teopema
00 u3MeHeHnu KuHeTrn4eckou sneprun. [Ipunnun /{anambepa u MeTo KHHETOCTATHKH.
[MpuHnmn Bo3MoxHBIX niepemernienuid. [Ipunnun Jlanambepa-Jlarpanxka u odiiee ypaBHeHHE
JTUHAMHUKU. YpaBHEHUS JABIKEHUS MEXaHUYECKOM cUCTeMbl B 0000IIIEHHBIX KOOpAUHATAX.
JluHamuka TBEpAOro Teja, UMEIOLIEr0 OJHY HEMOABHKHYIO TOUKY. OCHOBBI TEOpUU yIapay:
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Penrenue 3agauq:

Bonpoc 1. [lerans maccoit m= 0,5 Kr CKOJIb3UT BHU3 110 JIOTKY. [Tox
KaKUM YTJIOM K TOPU30HTAIbHON INIOCKOCTH JIOJKEH paciojaratbes
JIOTOK, JJIsS TOTO YTOOBI JIETallb ABUTATACH C YCKOpEeHHEM a = 2 M/c?? Yrou
BBIPA3UTh B rpajrycax.

Bomnpoc 2. Teno nBuxeTcs M0 rOpU30HTAIIBHOM MMOBEPXHOCTH U B TOUKE A
OTpbIBaeTca OT Hee. OnpeaeuTb MUHUMAIbHYIO0 CKOPOCTh T€jla B MOMEHT
OTpBIBa, eciu paauyc R =6 m.

Bomnpoc 3. Teno 1 maccoit m= 50 kr mogHUMAaeTCs 0 HAKIIOHHOM TUIOCKOCTH C IOMOIIBIO TPOCa,

HaMaThIBaeMoOro Ha Oapaban 2 paguyca R = 0,4 M. Onpeenith MOIyJIb TIIABHOTO BEKTOpa

BHEIIHUX CWJI, IEHCTBYIOIINX HA TEJIO, €CIIM YTIIOBOE YCKOpeHHue OapabaHa € = 5 paj/c?.

Bonpoc 4. Moyib BEKTOpa KOJMYECTBA ABHIKCHHUS MEXaHHUECKON CHCTEMbI U3MEHSIETCS 110

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

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

BHEITHUX CHJI MapajIeIIbHBI.

Bonpoc 5. Ha nopuieHb THapOIMINHIPA JCHCTBYET JaBJICHHUE

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

I- V =0,2 m/c. OnpenenuTh B KBT MOIIHOCTb CHJIBI AaBJICHHS Macia.
Bonpoc 6. [To npoBosnoke ABC, pacnonoxeHHON B BEPTUKAIbHON

IUIOCKOCTH ¥ U30THYTOM B BHJIE IyT OKPY’KHOCTEH PainyCOB =1

M, =2 M, MO>KET CKOJIB3UTh 0e3 TpeHwust kKonblio D maccoit m. Onpenenuts

CKOpOCTH KoJibIla B Touke C, €ciii ero CKOpoCTh B TOUKE A paBHA HYJIIO.
Bonpoc 7. K Begyniemy Baily IpuBoJa, UMEIOLIEMY IPUBEICHHBI MOMEHT

HHECpIUU lz = 0,5 KT M2, OT ABUTATCIIA IMPUITOKCH MOCTOSSHHBIMT MOMEHT

M1=72 H M 1 OT BeIOMOT0 Bajia MOMEHT CUJI conpoTuBieHuss M2 = -0,02 w?, re o - yriioBas
CKOPOCTh BEAYIIEro Baja, paj/c. Onpeaenuts HaubOIBIIYIO YTIOBYHO CKOPOCTh BEIYIIETO Baja.

Bonpoc 8. beictpoe BpamieHue Baina ¢ MOMEHTOM HHepuuu |z = 10 krM? ocyuecTBisercs ¢

@,

YIJIOBOM CKOPOCTHIO = 250k . [loqmmmHnKy, B KOTOPBIX 3aKPEIJIEH BaJl, BPalIalOTCsl BMECTE

C OCHOBAHHEM C yTJIOBO# CKOpOCThI0 P2 = Sk Onpenenuth TUPOCKONUYESCKUI MOMEHT.
Bonpoc 9. TopusonrtanpHas tmargopma BuOpocTeHma 1 coBepmiaeT B

11

BEPTUKAIBHOM HAIpPaBICHUM TapMOHMYECKHE KOJIEOAHUs ¢ aMIUTUTYA0H 8 MM U
yactoroi 8 I'm. K mnarpopme npukperuien natuuk 2 maccoit 50 r. Onpenenutsb
MaKCUMaJIbHOE 3HAYE€HUE CHJIBL, KOTOpass CTPEMHUTCS OTOpBAaTh JaT4UuK OT
1aTGOPMBI.

Bonpoc 10. /IByxcryneHuatass pakera B MOMEHT IIycKa C IOBEPXHOCTH 3€MJIM B
BEPTUKAJIbHOM HAIIPaBJIIEHUU pa3BUBaeT peakTuBHyl0 cuiny R= 90 xH. Maccel

CTyIE€HEN pPaKEThl PABHBI M= 200 KT, M2 =100 xr. OnpenenuTs CUIy JaBICHUS B
KH Mex1y cTyneHsMu pakeTbl B MOMEHT ITyCKa.
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Tunoevie 3a0anusn 0131 OYEHUBAHUA POPMUPOBAHUA KOMNEMEHUUT
1. ITnockas cuctema cuii. Cuctema Npou3BOJIBHO PacIoOKEHHbIX cuil. CucTema cuil, He
JIeKalIX B OJTHOM MIIOCKOCTHU:
- 3aganue C.1. OnpeneneHue peakuii onop TBEPAOIro Tea;
- 3aganue C.2. OnpeneneHue peakiuii onop U CHI B CTEPIKHAX IUIOCKON (hepMBlI;
- 3ananue C.3. OnpeneneHue peakuii ornop COCTaBHON KOHCTPYKIMM (CUCTEMA JBYX TeN);
- 3aganue C.4. OnpeneneHue peakiuii ormop COCTaBHOM KOHCTPYKIIMH (CHCTEMa TPeX Ten);
- 3ananue C.5. PaBHOBecuE TeJ C y4€TOM CLEIICHUS (TPEHUS I0KOs);
-3asianne C.6. [IpuBeneHue cuctemMsl CUII K TPOCTEHIIIEMY BUITY;
- 3ananue C.7. Lentp Tsoxectu. OnpeneneHne mojioKeH!sl LIEHTpa TSKECTH Tea.

2. Kunemaruka TOYKH U TeJa:
- 3ananue K.1. Onpenenenne cKOpoCTH U YCKOPEHUS TOUKHU 110 3a/IaHHBIM YPABHEHUSIM €€
JIBUKCHHUS,
- 3ananue K.2. Onpenenenue ckopocTeil U yCKOpPEHUH TOYEK TBEPIOTo Teja Ipu
MOCTYNaTEeIbHOM U BpallaTeIbHOM JBUKCHHSIX;
- 3aganue K.3. Kunematnueckui aHaiu3 IJIOCKOT0 MEXaHU3Ma;
- 3ananue K.4. Kunematndeckuil aHaau3 MHOTO3BEHHOTO MEXaHU3Ma;
- 3ananue K.5. OnpeneneHre KWNHEMAaTHYECKUX XapaKTEPUCTHUK JABHKEHUS TBEPJIOTO TEJla U €ro
TOYEK 10 YpaBHEHUSIM DUJIepa;
- 3aganue K.6. Kunemarnueckuil aHaJiu3 ABMKEHUS TBEPAOTO TeJa, KaTsierocs 0e3
CKOJIb>KEHUS TI0 HEMOIBUYKHOM MOBEPXHOCTU U UMEIOIIET0 HEMOIBIKHYIO TOUKY;
- 3ananue K.7. Onpenenenue abCOIOTHONW CKOPOCTH U a0COIOTHOTO YCKOPEHHUS TOUKH.
3. JlunaMuKa TOYKH U Tena:
- 3amanue [l.1. UnTerpupoBanue nuddepeHuanbHbIX ypaBHEHUN JBHKEHUS MaTepHabHON
TOUYKH, HaXOAIIEHCs MO AEHCTBUEM ITOCTOSHHBIX CHIL
- 3ananue J[.2. UccnenoBanue konedaTeapHOro IBUKEHHUS MaTepUAIbHON TOUKH.
- 3ananue J[.3. MccnenoBanue OTHOCUTENBHOTO JBUKEHUHM MaTEPUAILHOU TOUKH.
- 3amanue [[.4. [lpumeHeHnue TeopeMbl 00 U3MEHEHUH KOJMYECTBA JABUKEHUU K OMPEEICHUIO
CKOPOCTH MaTE€pHAIbHOMN TOUKH.
- 3aganue /1.5. IIpuMeHeHue TeopeMbl O JBMXKEHUH LEHTPAa MAcC K UCCICIOBAHUIO JABUKCHUS
MEXAHUYECKON CHUCTEMBI.
- 3aganue J1.6. [I[puMeHeHne TeopemMbl 00 U3MEHEHUU KOJMYECTBA JIBMIKEHUS K UCCIICIOBAHUIO
JBUKECHHSI MEXaHUYECKON CUCTEMBI.
- 3ananue J[.7. [I[pumMeHenne TeopeMbl 00 U3MEHEHUH KUHETUYECKOTO MOMEHTA K OIMpPEICIICHUI0
YTJI0BOM CKOPOCTH TBEPAOIO TEIA.
- 3aganue /. 8. IlpumeneHnue Teopembl 00 U3MEHEHUM KMHETUYECKOW SHEPTUU K H3YUEHHUIO
JBUKEHHSI MEXaHUYECKON CUCTEMBI.
- 3ananue J[.9. UccnenoBanue mocTynaTeabHOTO U BpalulaTeIbHOIO IBUKEHUN TBEPAOTO TENa.
- 3ananue /l. 10. MccnenoBanne m1ocKoOro ABMKEHUS TBEPIOTO TeNa.

Ilpumep ounema na IK3amen

denepanbHOE TOCYAAPCTBEHHOE OI0/PKETHOE
o0pa3oBaTeIbHOE YUPEKICHUE BBICIIETO
o0Opa3oBaHUs
«>xeBcknid rocyJapCTBEHHBIN TEXHUYECKUI yHUBEpcUTeT nMeHn M.T.
Kanamnukosay

buuer k 3a4ery Ne
o muciuiuinae «TeopeTnueckas Mexauuka (2 ceMecTp)y»

Bonpoc 1. AHaIUTHYECKUH 1 TeOMETPUUECKUI CIIOCOObI BHIYHCICHUS! MOMEHTA.
Bomnpoc 2. Cnoxenue BpanaTeabHbIX IBUKEHUN TBEPJOTO TENa.
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buner paccmoTpeH u yTBEpKICH Ha 3aceqaHuu kadeapsl PaketocTpoeHus
« » 20 1. IIporokos Ne

3aB. kadeapoi, / ®UO

2. Kpurepum M IKaJIbl OleHUBAHUSA
JUis  KOHTPOJBHBIX  MEpONPUSATHH  (TEKyIIEro  KOHTPOJISI)  YCTaHaBIMBAETCS

MUHMMaJIbHOE M MaKCHUMaJbHOE KOJHMYECTBO OaUIOB B COOTBETCTBUU C TaOIMIEH.
KoHTponbHOE MepompusTHEe CUMTAETCS MPOWACHHBIM YCHEIIHO MpHU yCIOBHM Habopa
KOJINYeCTBa 0AJIJIOB HE HUKE MUHUMAJIBHOTO.

Pesynprar 0OyuyeHMA IO JOUCLUIUIMHE CUUTAETCS JOCTUTHYTBIM IIPU  YCIIEHIHOM
MPOXOXKJICHUH O00YYarolIMMCsl BCEX KOHTPOJIbHBIX MEPONPUATUH, OTHOCAIINXCSA K JAHHOMY
pe3yabTaTy o0yueHHs.

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

1 2 3 4

1 Koncnekr nexnuii. 3 8
OTueT Mo MpakTUIeCcKoi padboTe

2 KoHcreKkT neKuii. 3 8

OT4er 1o mpaKTHYECKOi padoTe

3 KoncnekT neknuii. 3 8
OTueT 1o MpakTUIeCcKoi padboTe

4 KoncnekT aeknuii. 3 8

OT4eT No mpaKkTHYECKOH padoTe

5 KoncnekT neknuii. 3 8
OTueT Mo 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
OT4eT 1o mpaKkTHYECKoi paboTte

9 KoHcrexT nexnuii. 3 8
OTueT 1o NpakTU4ecKoi padboTe

10 Koncnexr nexuuii. 3 8
OT4er 1o MpaKTHYECKOoi paboTe

11 Koncnexr nexuuii. 3 8
OT4er 1o mpaKTHYECKOoi paboTe

12 Koncnexr nexuuii. 3 8
OT4eT 1o mpaKTHYECKOoi paboTe

13 KoHcrekT neKImii. 3 8
OTueT 1o NpakTU4ecKoi padboTe

DK3aMeH 0 10

Htoro 2 cemecTp 39 114

[Ipu oueHMBaHMM pE3yNbTATOB OOYyYEHHUS IO IUCHUIUIMHE B XOAE TEKYIIETo
KOHTpOJII ~ YCIEBA€MOCTH  MCIOJB3YIOTCS  CIEAYyIOIME KpUTepuu. MuHMManbHOE
KOJINYECTBO OAJIJIOB BBICTABISIETCS OOYYarolIeMycsl TP BBIIOJIHEHHH BCEX IOKa3aTeseH,
JIOMYCKAIOTCSl HECYIIECTBEHHBIE HETOYHOCTU B HU3JI0KEHUH U 0(hOpMIIEHUH MaTepHaa.
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Haumenosanue,
o0o3nauenue

Tlokazamenu evicmasnenus MUHUMAAbLHOZO0
Koiuuecmea 0ainos

KoHcnekT sekui.
3amuTa OTYETOB MO
NPaKTUYECKUM padoTam.
OTBeTHI Ha BOIPOCHI

[TposiBneHBl HU3KHE CIOCOOHOCTH TMPUMEHSTH 3HAHUS U
YMEHMS K BBIIOJIHEHUIO KOHKPETHBIX 3a/IaHUM.
[IpoaeMOHCTpUPOBaH yIOBIETBOPUTEIIbHBIA YPOBEHD BIAJCHUS
MaTEPUAIOM.

[IpomexyTouHas arTecTanus Mo AUCHUIUIMHE BO 2 ceMecTpe MPOBOAUTCA B (hopme
9K3aMEHa.
HroroBasi olieHKka Mo TUCIMILUIUHE MOXET OBbITh BBICTABJIEHA HAa OCHOBE

PE3YJIbTAaTOB TCKYWICTI'O KOHTPOJIA C UCTIOJIb30BAHUCM CJ'IGI[YIOH_Ieﬁ IIKaJIbI:

Ouenka Habpano 6annos
COTIUYHOY 100-114
«XOPOIIIO» 99-59
«YIOBIECTBOPUTEIHHO 60-39
«HEYIOBJICTBOPUTEIILHOY MeHee 39
Ecmn cymma HaOpanHbix OamioB meHee 39 — oOydaromuiicss HE JOIMyCKaeTcs [0

HpOMe)KYTOqHOﬁ aTTcCTalluu.

Ecim cymma GamnoB cocrapisier ot 39 mo 104 GamoB, oOydJaroIIuiicss JTOmycKaeTcs 10

’K3aMeHa. BHIeT K 3auery BKIIIOYaeT 2 BOIpoca.

Pazoenni @ 3 ) Koauuecmeo 6annoe
opma KOHmpoaa (3 cemecm, :
oucyuniunbl P P P min max
1 2 3 4
14 KoHcnekT nexmuit. 3 8
OTueT 1o NpakTU4ecKoi padboTe
15 Koncnekr nexknuii. 3 8
OT4eT 1o mpaKTHYECKOH padoTe
16 KoHcHekT nexmuii. 3 8
OTueT 1Mo NpakTUIeCcKoi padboTe
17 KoHcrekT neKIuii. 3 8
Otuer no npakTUuecKoi padore
18 KoHcrekT neKIuii. 3 8
OTueT 1o NMpakTU4ecKoi padboTe
19 Koncnexr nexuuii. 3 8
OT4er 1o MpaKTHYECKOoi paboTe
20 KoHcrekT neKImii. 3 8
OTueT 1o NpakTU4ecKoi padboTe
21 Koncnekr nexnuil. 3 8
OTueT 1Mo MpakTUIeCcKoi padboTe
22 KoncnekT nexuuii. 3 8
OT4YeT 1Mo MPaKTUIECKON paboTe
23 Koncnekr nexnuil. 3 8
OTueT 1Mo MpakTUIeCcKoi padboTe
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24 KoncnekT nexuuii. 3 8
OT4YeT 1Mo MPaKTHIECKON paboTe

25 KoHcnekT nekmuii. 3 8
OTueT Mo MpakTUIeCKoi padoTe
26 KoHcrekT nexnuii. 3 8
OT4YeT 1Mo MPaKTHIECKON paboTe
27 KoHcnekT nekiuii. 3 8
OTueT Mo MpakTUIeCKoi padboTe
28 KoHcnekr nekmuii. 3 8
OT4YeT 1Mo MPaKTHIECKOH padboTe
OKk3ameH 0 10
Hroro 3 cemectp 45 130

HpI/I OLCHUBAHUH PE3YJILTATOB o6yquI/m o JAUCHUINIMHE B XOAC TCKYLICIO
KOHTPOJIA yCcnueBacMoCT! HCITOJIB3YIOTCA CJIICAYIOIINC KpUTCpUMU. MunumanbHOe
KOJIMYECTBO 0ajII0B BBICTABIIAETCS 06yqa101ueMy051 IIpHU BBIIIOJIHCHUHU BCCX HOKaSaTeJIeﬁ,
AOIIYCKAKOTCA HECYHICCTBCHHBIC HCTOYHOCTU B HU3JIOKCHUHU U O(I)OpMJ'ICHI/II/I marcepualia.

Haumenosanue,
Ilokazamenu evicmaeienus MUHUMATBHOZO
obo3nauenue
Kouuecmea 0ainoe

KoHcnekT jJexiui. [IposiBiieHBI HU3KHE CIOCOOHOCTH TPUMEHSATH 3HAHUS M
3amura OTYETOB 110 YMEHHUS K BBIIOJHEHUIO KOHKPETHBIX 33JIaHHI.
MPAKTHYECKUM paboTam. [IponeMoOHCTPUPOBaH yIOBIETBOPUTEIIbHBIA YPOBEHD BIAJCHUS
OTBeTHI Ha BOIIPOCHI MaTepHalIoM.

HpOMC)Ky'TO‘-IHaH arTecTanus 1Mo JUCIHUIIINHE BO 2 CEMECTPE IMTPOBOAUTCA B (l)OpMC
OK3aMcCHa.
HroroBas oreHKa II0 AUCLUILIMHE MOXKET OBITh BBICTABIICHA HAa OCHOBE

PE3YIbTATOB TCKYUICTO KOHTPOJIA € UCIIOJIB30BAHUEM CJ'IG)IYIOHIeﬁ IIKaJIbI:

Ouenka Haopano 6annos
«OTIIMIHOY» 115-130
«XOPOILIO» 80-114
«yJIOBJIETBOPUTEILHO» 79-45
«HEYJIOBJICTBOPUTEIILHO MmeHee 45
Ecnmn cymma HaOpanHbix OamioB MeHee 45 — oOyuaromuiicss He JOMycKaeTcs [0

IIPOMEKYTOUYHON AaTTECTALNN.

Ecmu cymma GamnoB cocraBnsier oT 45 no 120 GamnoB, oOydvaromuiicss gomyckaercs 10
sK3aMeHa. buner k skx3aMeHy BKJIIOYaeT 2 BOMpoca.

Ilpomedxcymounas ammecmayus NPoBOOUMCSL 8 KOMNbIOMEPHOM 3dle. Bpemsa na
noozomosxy: 40 munym.
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