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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThl 00yYeHUs 10 AUCHUIIIHHE

Llenb qUCUMIUIMHBL: (OPMHUPOBAHUE CHCTEMBI MTPO(ECCHOHATBHBIX 3HAHUN U MPAKTHUYECKHX
HaBBIKOB II0 MEXaHUKE POOOTOB M MEXATPOHHBIX Mojayjeid. dopMHpOBaHUE NPEACTaBIECHUS O
MEXaHMYECKUX MOJEISAX MaTepHajbHBIX OOBEKTOB PEaJbHOI0 MHpPA; M3yUeHHE OOIIMX 3aKOHOB
MEXAHHUKH, KOTOPBIM MOAYHUHSAIOTCS ABH)KCHHE U PABHOBECUE CUCTEM MATEPUAIIBHBIX TEJ C Y4ETOM
BO3HMKAIOIIKUX IPA 3TOM MEXaHUYECKUX B3aMMOJECHCTBUM; U3YUYECHHE METOJOB MEXaHUYECKOTO U
MaTeMaTHYeCKOro MOJEIUPOBaHMs, OOIMX NPUHIMIIOB M COBPEMEHHBIX METOJOB pacyera Ha
IPOYHOCThH THIIOBBIX 3JIEMEHTOB POOOTOB M MEXaTPOHHBIX MOJIYJICH.

3ana4yy JUCLUIUINHBIL:

- IpUOOpETEHUE CTYJEHTAMH YMEHHUS CTPOUTh MEXAHMYECKHE U MAaTEMaTHYECKHE MOJIENH
TEXHUYECKUX CHCTEM M HCCIEAOBaTh MX, KBATU(PHUIMPOBAHHO IPUMEHSAS OCHOBHBIE METO/bI
CTaTUYECKOI0, KHHEMATUYECKOr0 U TMHAMUYECKOr0 aHAJIN3a MEXaHUYECKUX CUCTEM;

- Ppa3BUTHE JIOTMYECKOIO M TBOPYECKOTO MBIIUICHUS, HEOOXOAMMBIX MpH pPELICHUN
IIPOU3BOJCTBEHHBIX 3a/1a4;

- HAy4yuTb pa3pabaThlBaTh pacyETHbIE MOJEIU TUIOBBIX HJIEMEHTOB KOHCTPYKLHMH U
BBITNOJIHATH PacyeThl HA IPOYHOCTh TUIIOBBIX 3JIEMEHTOB KOHCTPYKIUH.

OO0yuenue no aucuuminHe «MexaHuka poOOTOB M MEXaTPOHHBIX MOAYJIEH» HAIIPaBICHO Ha
dopmupoBaHue Yy 00YHArOIIUXCS CICAYIONIMX KOMITETCHIIN:

Koa u HauMeHOBaHMe

I/IH)II/IKaTOPLI JAOCTHKCHUSA

HaunMeHoBaHue mMoKa3aTejs

C€CTCCTBCHHOHAYYHBIC 1
OOIEMHKEHEPHBIC 3HAHUS,
METOAbBI MAaTEMATHUUYCCKOTI'O
aHaJu3a U MOJIEIIMPOBAHUS
B IIpoeccuoHanbHOI
JeSITebHOCTH

€CTECTBCHHOHAYYHBIX H
TEXHUYCCKHUX TUCIUILINH,
OCHOBHBIC 3aKOHBI
(GYHKITMOHUPOBAHUS
00BEKTOB
npodeccuoHaNbHOM
JIESITEIIBHOCTH;

NOIIK-1.2. IIpumensier Ha
MIPAKTUKE MAaTEeMaTHICCKUE
METO/JIBI JJISl aHAIN3a U
MOJICTTUPOBAHUS PA3ITNIHBIX
ACTIIEKTOB
(GyHKIIMOHUPOBAHUS
00BEKTOB
npoQeCCHOHAIBHON
JESITEIIbHOCTH;

HNOIIK-1.3. Baangeer
HABBIKAMU aHAIIN3a U
CHHTE3a
ABTOMATU3UPOBAHHBIX
CUCTEM H WX JJICMEHTOB C
Y4EeTOM HX CHEeIH(PUKH.

KOMIIeTeH U KOMIIeTCHIUHU OLICHUBAHUSA
OIIK-1. Cnocoben HOIIK-1.1. I[Touumaer 3HATH: OCHOBHBIE 3aKOHBI
MIPUMEHSTH TEOPETHYECKUE OCHOBBI JTUHAMHUKH MaTEPHATbHBIX

00BEKTOB; METO/bl MEXAHUUECKOTO
Y MaTEMaTUYECKOIO
MO/IETTUPOBAHUS TUIIOBBIX
9JIEMEHTOB MallluH U
KOHCTPYKILINI; 00111Me MPUHIUIIBI U
METO/Ibl NHKEHEPHBIX PACUETOB
TUIIOBBIX 3JIEMEHTOB MallIUH U
KOHCTPYKLHUI Ha IPOYHOCTb;
MEXaHWYECKHE CBOMCTBA
KOHCTPYKLMOHHBIX MaTEPHUAJIOB
YMeThb: NpUMEHATh METOBI U
3aKOHBI MEXAHUKH, UCTIOIb3YS
OCHOBHBI€ aJITOPUTMBI BBICIIEH
MaTEMAaTUKH U BO3MOXXHOCTH
COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOT U IPU POEKTUPOBAHUU
Y U3TOTOBJICHUU
MaIIMHOCTPOUTEIBHON
MPOYKINH; pa3padbaTbIBaTh
pacu€THble MOEIN TUIIOBBIX
3JIEMEHTOB KOHCTPYKIUI;
BBITNIOJIHATH Pacy€ThI HA IPOYHOCTh
TUTIOBBIX 2JIEMEHTOB POOOTOB H
MEXAaTPOHHBIX MOAYJIEH.

Baanerb: meToamMu penieHus
MHXEHEPHBIX 3aJa4 U
CaMOCTOSITENILHOTO MCIIOIb30BaHU
OCHOBHBIX 3aKOHOB MEXaHUKH B




npodecCuoHaATBHON
NEeSATENIbHOCTH; METOIAMHU
pelIeHUs TPaKTUYECKUX 3a1a4
pacuéra Ha IPOYHOCTH THIIOBBIX
3JIEMEHTOB MAIlluH U
KOHCTPYKLIMH.

2 MecTo JTUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

JuctumimHa OTHOCHTCS K 00s13aTeNibHOM yacTu 6110ka b1 «/luciurumae (Moxym).

JucuuniauHa HEeNOCPEACTBEHHO CBA3aHA CO CIEAYHOUIMMHU AUCIUIUIMHAMU M MPAKTUKAMU
OOII:

Jleranu MexaTpOHHBIX MOJyJiel, poOOTOB U X KOHCTPYHUPOBAHHUE;

WrxeHepHas M KOMITBIOTepHAs Tpaduk;

Jluneitnas anredpa;

MarteMaTH4eCKUU aHaJIN3,

MarepuanoBeneHue;

[TpousBoacTBEHHAs MpPaKTHUKA (TPOEKTHO-TEXHOJIOTHYECKas);

CrernuanbHbI€ TJIaBbl MATEMATHKH;

dusuka.

DIIEKTPUUECKHUE U TUIPABIMUYECKUE MPUBOJIBI MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

3 CTpykTypa H cojiep:KaHne THCITHILTHHBI
OO1mast TPyA0E€MKOCTh AUCIUILTHHBI cocTaBiseT 10 3aueTHbix eaunuil (360 yacoB).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

Ne B 610l ab KosnuuectBo CemecTpbl
u/ U1 yueOHoi padoThl 4aCOR 3 4
1 | AyautopHble 3aHATHSA 144 72 72
B ToM yucne:
1.1 | Jlekmum 72 36 36
1.2 | CemuHapcKue/IPaKTUYECKHUE 3aHATHS 72 36 36
1.3 | JlaGopaTopHble 3aHTUS - - -
2 | CamocrosiTesqibHasi padoTa 216 108 108
B ToM yucne:
2.1 | IlogrotoBka K KOHTPOJBbHBIM paboTam 24 24 -
2.2 | PaboTta ¢ KOHCIIEKTOM JICKIIUH 36 18 18
2.3 | BeimonHenue pacueTHo-rpaduuecKkux padot 48 38 10
2.4 | BemomHeHHE KypCcOBO# paboTHI U 44 - 44
oopMIIeHHE TOSCHUTEIbHOMN 3aUCKU
2.5 | IlogroroBka K 3a4eTy 28 28 -
2.6 | IlogroroBka K 3K3aMeHY 36 - 36
3 | IIpomMe:KyTOUHAS aTTeCTalMsA
3adet/nud.3a4eT/7K3aMeH 3a4eT sk3ameH, KP
Hroro 360 180 180




3.2 TemaTnuyeckuii MIaH U3yYeHUs TUCUUTLTHHbBI

TpyroeMkocThb, yac

AyauTopHasi pabora

3
D o Q = E
Ne Pazjennbi/Tembl o < & % . i . % % d:a 8
n/n JAMCHUILIHHBI g = § SEF 9E| 22| 88
A S |EEE 82| Eg| 5 &
= |28 88| £3| ¢
0 9 < Q= =
O E = = O
1 Pa3nen 1. BBeieHne B MeXaHHKY 24 6 0 0 0 18
1.1 | Tema 1. Conepxanue pa3aeion 5 5
MEXaHHKH.
1.2 | Tema 2. CtaTuka TBEpJIOTO TeJA. 2 10
1.3 | Tema 3. Teopuss MOMEHTOB. 2 6
2 Paznen 2. CucremMsl cHII 38 8 6 0 0 24
2.1 | Tema 1. Cxomsimuxcsi cCHCTEMa CHIL 2 6
2.2 | Tema 2. IIpousBoiibHAS TUIOCKASI 5 9 5
CUCTEMA CHIL.
2.3 | Tema 3. IIpousBosibHast
MIPOCTPAHCTBEHHAS CUCTEMA CHJL. 2 4 6
Tpenue.
2.4 | Tema 4. lleHTp mapayieIbHBIX CHIL. 5 6
IlenTp TsKECTH.
3 Paznea 3. Kunemaruka 60 10 10 0 0 40
3.1 | Tema 1. BBenenue B KHHEMATHKY. 5 6
Kunemartuka TOUKH.
3.2 | Tema 2. KunemaTHKa TBEpJIOTO TeJa. 2 2 10
3.3 | Tema 3. [1n0ckonapaiienbHOE WK 5 4 10
IJIOCKOE JIBMDKCHUE TBEPJIOTO Tea.
3.4 | Tema 4. CnoXHOE IBUKEHUE TOUYKH. 2 2 10
3.5 | Tema 5. CnoxHOe ABMKCHHE TBEPIOTO 5 9 4
Tena.
4 Pa3pen 4. lunamuka 104 26 26 0 0 52
4.1 | Tema 1. BBeneHue B AMHAMUKY. 2 4
4.2 | Tema 2. JInHaMUKA TOYKH. 2 4 6
4.3 | Tema 3. BBeieHue B TUHAMUKY 4 5 4
MEXaHHYECKON CHCTEMBI.
4.4 | Tema 4. I'eomerpust macc. MOMEHTBI
WHEPIIMH TBEPJOTO Tella U CHCTEMBbI 4 9 4
OTHOCHTEIILHO IJIOCKOCTH, OCH,
TOJIIOCA.
45 | Tema 5. O6mme TeopeMbl TUHAMHUKA 5 4 5
TOYKH M CUCTEMBI.
4.6 | Tema 6. Teopema 00 M3MEHEHUN 9 5 4
KOJIMYECTBA JIBIKEHUSL.
4.7 | Tema 7. Teopema 00 U3MEHEHUN 5 9 4
KHHETHYCCKOW SHEPTHH.
4.8 | Tema 8. JlunamMuKa TBEpAOTO Tela. 2 2 8




4.9 | Tema 9. DieMeHTHI aHATUTUYECKOM

MEXAHUKH (IPUHIMI BO3MOXKHBIX 4 4 6
nepeMenieHui)
4.10 | Tema 10. YpaBuenus Jlarpanxa II 5 4 5
poja.
5 Paznea 5. OcHOBHEIE HO“HHTI/IH " 24 4 4 0 0 16
NPUHIUIBI NPUKJIATHONH MeXaHUKHU
5.1 | Tema 1. BHyTpeHHHE CHIIBL 2 6
5.2 | Tema 2. BHyTpeHHHE CHIIOBBIE
(hakTOpHI B TIOTIEPEYHOM CCUCHHUH 2 4 10
CTEPXKHS
6 Pa3nen 6. Pacuérpl HAa NPOYHOCTH 64 10 18 0 0 36
6.1 | Tema 1. Pacuérsl Ha MPOYHOCTH MPH 5 4 8
PaCTSKEHUHU-COKATUH.
6.2 | Tema 2. PacuéTsl Ha MPOYHOCTH MPH 2 4 8
KpYUYCHUHU.
6.3 | Tema 3. U3rud. 2 4 8
6.4 | Tema 4. CiioxxHO€ CONPOTUBIICHUE. 2 4 8
6.5 | Tema 5. YCTOHYMBOCTE. 2 2 4
7 Paznea 7. OT MexXaHUKH K 16 8 8 0 0 30
MeXaTPpOHUKHU
7.1 | Tema 1. MexaTpoHHbIE MOJYJIH. 2 4 10
7.2 | Tema 2. Kunemaruueckuii aHaius3 5 9 10
MEXaHH3MOB MEXaTPOHHBIX YCTPOUCTB
7.3 | Tema 3. CuiioBoii aHaIM3 MEXaHU3MOB 4 9 10
MEXaTPOHHBIX YCTPOUCTB.
Hroro | 360 72 72 0 0 216

3.3 Coaepxanue TUCHUNINHBI

Pa3neu 1. BBenenne B MeXxaHuKy

Beenenue. Ilpeamer wexanuku. CoxaepikaHue pas3/eloB MEXaHUKU. MexaHHueckoe
JIBIDKEHUE Kak OJ[Ha M3 (opM JBHKEHUS MaTepuu. MexaHHKa U ee MECTO CpeAH €CTECTBEHHBIX U
TexHuueckux Hayk. Cratuka TBepnporo tena. [Ipenmer cratuku. OCHOBHBIE MOHSITHUSI CTATHUKH:
abCOJIIOTHO TBEpIOE TEeJO; CHJIA, HKBUBAJICHTHBIE CHCTEMBl CHJ; paBHOJEHCTBYIOIIAs U
ypaBHOBEUIMBAIOIIAsl CHJIA, CUJIbl BHEIIHUE U BHYTPEHHUE. AKCHOMBI cTaTUKU. CBS3U M peakluu
cBsA3eil. OCHOBHBIE TUIIBI CBSA3EH U UX pEaKLUU.

IIpoexuun cun. Teopuss MOMEHTOB. MOMEHT CHIIBI OTHOCHUTENIBHO LIEHTpAa M OCH.
Anrebpanueckuii MOMEHT CHJIbI OTHOCHUTENbHO LeHTpa. [lapa cui. I'1aBHBIM BEKTOp M TJIaBHBIN
MOMEHT CHCTEMBbl CHJI OTHOCHUTENBHO LEHTpa. Teopema O mapaieIbHOM IIEPEHOCE CHUIIBL.
IIpuBeneHne cCUCTEMBI CUII K LICHTPY.

Pa3ngen 2. CucremMsl cuJ1

Cxomamuxcst cucteMa cwil. OmnpenesieHue TOHSATHS, JBE OCHOBHBIE 3a/1aud CTATHKH.
['eomeTpuyecKkuil U aHATUTUYECKUI CIOCOOBI ClOKeHUs cuil. PaBHOJEHCTBYyIOMmIAs CXOSIIEHCS
CHCTEMBI CUJI. Y CJIOBUE PABHOBECHSI CXOASIIENCS] CUCTEMBI CUJT B TEOMETPUUECKON Y aHATUTUYECKOU
dopmax. Teopema o Tpex HemapaIeNbHBIX CUJIaX.

[TpousBonbHas mwiockas cucrema cuil. [IpuBegeHne miockoi cucteMbl cuil. [ TaBHBINA BEKTOP
Y TJIaBHBIA MOMEHT IUIOCKOM CUCTEMBbI CHJI. HacTHBIE Cilyyau MPUBEACHUS IUIOCKOW CUCTEMBI CHUIL.
Teopema BapuHboHa 0 MOMEHTE PaBHOJICUCTBYIOIIEH CHUIIbI. AHAIUTUYECKHUE YCIOBUSI PAaBHOBECHS
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MIPOU3BOJILHOM TUIOCKON CHCTEMBI CHII. PaznudyHbie (OpMBI YCIIOBHI paBHOBECHS TIJIOCKOW CUCTEMBI
cui. PaBHOBecHe IIJIOCKOM CUCTEMBI ITApAJLIEIIbHBIX CUJL.

[TpousBonbpHAs MPOCTPAHCTBEHHAs cHUCTeMa CHI. [J1aBHBIA BEKTOpP W IJIABHBIH MOMEHT
IIPOCTPAHCTBEHHOM CUCTEMBI CHJl. YacTHbIE Cily4yau MPUBEAECHUS POCTPAHCTBEHHON CHCTEMBI CHIL.
AHaJIUTHYECKHUE YCIIOBUS PaBHOBECHUSI MPOCTPAHCTBEHHOM cucteMbl cuil. Ciydail mapajienbHbIX
CHIL

Tpenue. TpeHnue ckoybxkeHUs. 3aKOHBI TpeHUS. PaBHOBECHE ITPU HAJTMYMU CUJT TPEHUS. YTOI
U KoHyc Tpenusi. O6macts paBHOBecus. Tpenue kaueHus. KoapuuueHT Tpenus kaueHusl.

Lentp mapamnenbHbix cuil. LleHTp Tsxectu. LleHTp mapajuienbHBIX CHUJI CUCTEMBI U €ro
KoopAuHaThl. LIeHTp TsHKecTH TBEPAOIO Tella U €ro KoopAauHaTsl. LleHTp TskecTu TBEpAOro Tena,
o0bvema, miomaay, JUHUU. CrnocoObl HAXOXKIEHHS IOJOKEHUS LEHTpa TsKecTH Tell. LleHTpbl
TSKECTH NMPOCTEUIINX TeJI (AYT'H OKPY’KHOCTHU, TPEYTrOJIbHUKA, KPYyTOBOT'O CEKTOPA).

Pasnen 3. Kunematuka

BBenenue B kunematuky. llpenmer kunematuku. [IpocTpaHcTBO U BpeMsi B KJIAaCCUUYECKOU
MexaHuke. OTHOCUTEILHOCTh MEXaHHUECKOro IBMXeHUs. CrucreMa oTcuera. 3aaud KUHEMATUKH.
Kunemartuka Touku. BektopHblii cioco0 3agaHus IBHXKEHUSI TOYKU. TpaekTopusi TOUKU. BekTopbl
CKOPOCTH W YyCKOpeHus Touku. KoopauHaTHbIN crioco0d 3amaHust ABMKEHUsS Touku. OrnpejereHue
CKOPOCTH U YCKOPEHHS TOYKHM MO UX MPOEKLIUSIM Ha KoOpauHaTHbIe ocu. EcTecTBeHHBIN crocol
3a/1aHus JBWKEHUs Touku. EctecTBeHHbIN TpexrpaHHuK. EcTtecTBeHHbIe ocu kKoopauHat. CKOpPOCTh
U YCKOPEHHE TOYKHU B MPOEKLMIX HA €CTECTBEHHbIE OCH KoopAauHaT. KacarenbHoe U HOpMallbHOE
YCKOpeHUs TOukd. HekoTophie yacTHBIE ClTy4an IBHXKCHHS TOUKH.

Kunematuka tBepmoro tena. IloctynarenbHoe IBUMXKEHUE TBEpHOro Ttena. Teopema o
TPACKTOPHSIX, CKOPOCTAX M YCKOPEHHSIX TOYEK TBEPJOTO Tejia MPH MOCTyNaTeIbHOM JIBUKCHHUH.
BpamaTenbHoe IBMKEHHE TBEPAOIO Tejla BOKPYI HEMOJBH)KHOW OCH. YpaBHEHUE BpalaTeIbHOIO
JIBIKEHUSI TBEPJIOTO TeJIa BOKPYT HETMOABMKHOM OCH. YTJIOBasi CKOPOCTh U YITIOBOE YCKOPEHUE Tea.
CKOpOCTh U YCKOPEHHE TOUKHU TBEPJIOIO Tela, BPAIIAIOIIETr0Csl BOKPYT HEMOABMXHOU OCU. BekTopsl
YTJIOBOM CKOPOCTH U YTJIOBOT'O YCKOPEHUS Tesa. BreipakeHre CKOPOCTH TOYKH BpPaIAIOIErocs Tena,
€€ KacaTelbHOI0 U HOPMAJIbHOTO YCKOPEHUW B BUJI€ BEKTOPHBIX MpOU3BeAeHUN. HacTHbIE ciydyan
BpaIeHus! TBEPAOTro Tea.

[1nockonapanienbHOe WK IJI0CKOE ABMKEHUE TBepA0To Tena. [Imockoe nBuxeHne TBepaoro
Tela W JIBIJKEHHE TUIOCKOW (PUTYPHI B €€ IJIOCKOCTH. YPaBHEHHUS JBIKCHHS TIJIOCKOW (UTYpPHI.
PaznosxeHnue nBM>XEHUS TIIOCKOHM (UTYpHI HA MOCTYMATEIbHOE BMECTE C MTOJIFOCOM U BpallaTeIbHOE
BOKpYT mostoca. He3aBUCUMOCTh YTIIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHUsS OT BBIOOpa MOIIOCA.
TeopemMa 0 CKOpOCTAX TOYEK TUIOCKOW (urypbl. TeopemMa O MPOEKIUAX CKOPOCTEH ABYX TOYEK
¢burypsl. MrHOBEHHBII LIEHTP CKOPOCTEH TIOCKOM GUryphl. Jloka3aTeabCTBO €ro CyIecTBOBAHUS U
crocoObl  HaxoxJeHus. OnpeneneHrne CKOPOCTEH TOYEK C TOMOINBI0 MTHOBEHHOTO IIEHTpa
ckopocteil. TeopemMa 00 yCKOpeHHAX TOYEK IIOCKON (urypsl. [IoHSATHE O MTHOBEHHOM IIEHTpE
ycKopeHu#. Jloka3aTenbCTBO CYIIECTBOBAHUS, CIOCOOBI HaxoxJeHus. OmnpenereHne yCKOPEHHM
TOYEK IPU MOMOLIYM MIHOBEHHOTO LIEHTPa YCKOPEHUH.

CroxxHO€ TBKEHHE TOUKH. AOGCOIIFOTHOE M OTHOCUTEIHHOE JBMIKEHNE TOYKH; MTEPEHOCHOE
JIBUKEHHUE TOUKHU. TeopeMa o CI0)KEeHUH CKOPOCTEH.

HMuddepenurpoBanre eqUHUYHOTO BeKTOpa. Teopema 00 yCKOPEHHSAX TOYKU B CI0KHOM
neuxkeHnn (Teopema Kopuonuca). Onpenenenue yckopenus Kopuomnuca; MOAyib, HampaBieHHE,
busnaeckuit cmpici. Cirydaid moCcTynaTeIbHOTO MIEPEHOCHOTO JIBUKCHUSI.

CnoxHoe naBwxeHue Teepaoro tena. CnokHoe ABMXKEeHHE TBepaoro Ttena. CrnoxkeHue
MOCTYTMATENbHBIX ABMKEHUN. ClI0)KEHHE MTHOBEHHBIX BpAIIEHUN Tejla BOKPYT TMapaUIeIbHBIX H
nepecekaromuxca ocedd. [lapa mMrHoBeHHbIX BpamieHuid. Kunematudeckuid BUHT. MrHoBeHHas
BUHTOBAsI OCbh.



Pa3nen 4. lunamMuka

Tpéxdaznas cucrema I/1C u e€ nomyuenue B Tpéxdaznom reneparope [lonsitue o Beenenue
B nuHamuKy. [Ipenmer nunamuiku. OCHOBHBIE TOHTHS U OTIPEICTICHUS; Macca, MaTepuaibHas TOUKa,
cuJIa. 3aKOHBI KJIACCUYECKOM MeXaHUKU. MHepimanbHas cuctemMa oTcuera. 3ajaun JUHAMUKY.

Junamuka Touku. J{uddepennuanbubie ypaBHEHUS JABHKEHUS CBOOOTHONW U HECBOOOIHOMN
MaTepHaJbHOW TOYKH B JIEKAPTOBBIX KOOpAHMHATaX. EcTecTBeHHbIE YpaBHEHUS JBUIKCHUS
MaTepuaibHOU TOUKH. J[Be OCHOBHBIE 33/1a4u TUHAMUKHU TOUKH. Pelienre nepBoii 3ajjaun TMHAMUKU.
Bropas 3amaua nuHamuku Toukd. MHTerpupoBanue audQepeHnnanbHbIX ypaBHEHUH JBHKCHHS
TOYKH B IpOCTeHmunx ciydasx. [locTosHHbIE MHTETpUPOBAHUS U UX OMpEIeICHNEe M0 HauyalbHBIM
YCIIOBUSIM.

BBenenue B 1MHaMUKy MeXaHMUYECKOl cuctembl. MexaHuyeckas cuctema. Macca cUCTEeMBI.
Llentp mMacc u ero koopauHaThl. Kiaccuduxanus cui, IeCTBYIOMNX HA CUCTEMY; CHJIbI BHEIIHUE U
BHYTpPEHHUE, 33/IaHHbIe U peakiuu cBsizeil. CBOIICTBA BHYTPEHHHUX CHIL

I'eomeTpus macc. MOMEHTBI MHEPLIMU TBEPAOIO TENA U CUCTEMbI OTHOCUTEIBHO IJIOCKOCTH,
ocu, nomtoca. Panuyc nnepuun. Teopema 0 MOMEHTaX HHEPIIMU OTHOCUTENIBHO MapaIJIEIbHBIX OCEH.
OceBble MOMEHTBI HHEPLIUU HEKOTOPBIX TEIL.

OO0mue Teopembl AMHAMUKH TOYKH U CHUCTEMbl. TeopeMa O ABW)KEHHMH IEHTpa Macc.
Juddepennmanpapie ypaBHEHHS ABIKEHUS MEXaHUIECKOM cucteMbl. Teopema o IBMKEHUH LIEHTpa
MacC MEXaHMYECKOM CHUCTeMbl. 3aKOH COXPaHEHHUs [BIKEHHUS LeHTpa wacc. [Ipumepsl,
WUTIOCTPUPYIOLINE 3aKOH COXPaHEHUs IBUKEHUS LIeHTpa Macc. Teopema 00 M3MEHEHNHU KOJIMYeCTBA
nBrxkeHus. Teopema 00 M3MEHEHUN KUHETHUECKOM SHEPTUH.

Junamuka TBepaoro tena. [uddepeHnuanbaple ypaBHEHUS MOCTYNATEIBHOTO JBHKCHHS
TBepaoro tena. JuddepenuuanbHoe ypaBHEeHHE BpaLIEHUS TBEPAOIO Tejla BOKPYT HEMOJBHKHOM
OocH. DJIEMEHThl AHAJUTHYECKOM MEXaHMKHU (TPUHLUI BO3MOXXHBIX HepemelieHuit). CBsi3u U Ux
YpaBHEHHUS.

VpaBuenus Jlarpanxa Il poga. O6001eHHbIe KOOPAUHATHI cucTeMbl. O000IIEHHBIE CUITBI 1
CHOCOOBI UX BBIYUCIICHUS.

Pa3nes 5. OcHOBHBIC OHATHS U PUHIUIBI IPUKJIATHONH MEXaHUKHU

OcHOBHbBIE TMOHATUS M HPHUHLMIIBI MPHUKIAJHOM MexaHuku. BHyTpeHHue cunbl. Mertoa
ceueHH. BHyTpeHHue cuioBble (akTOpbl B IMOMNEPEUYHOM CEUEHMM CTepkHs. HampsbkeHus u
nedopmaruu.

Pa3nesa 6. Pacuérnl Ha mpoYHOCTH

Pacuérbl Ha MPOYHOCTH MPH PACTIKEHUU-CKATUN. HanpsbkeHus pu pacTsKEHUU- CKATHH.
Jledopmarum, ycnoBHs IPOYHOCTHU U KECTKOCTH MPU PACTSHKEHUU U CKATUH.

MexaHuueckue  WCIBITAHUS ~ KOHCTPYKIMOHHBIX ~ MarepuaioB.  ['eomeTpuyeckue
XapaKTEPUCTHKU TUIOCKUX CEYEHUM.

Pacuérsl Ha mpouHOCTH NpH KpyueHHUH. Jlepopmaruu npu KpyuyeHUH

N3ru6. BuyTpenHue cuioBble ¢akTopsl npu u3rube Oanku. JuddepennumansHble
3apucuMocTH JKypaBckoro. Hampspbkenuss mpu umcrtom wu3rube. HampsbkeHus Npu IUIOCKOM
MOTIEPEYHOM H3THoe.

VYcnosue npounoctu npu u3rude. [lepemernienus npu usruoe.

Crnoxnoe comportuBienue. HampspkenHoe cocrostuue B Touke. O00O0ImeHHbIi 3akoH ['yka.
Teopuu npounoctu. Kocoii nzru6.

CrnoxHoe conpoTtuBienue opyca. M3rub ¢ pactsoxkeHneM. BHeleHTpeHHOE pacTsbKeHUe Win
cxarue. Kpyuenue ¢ u3ruoom.

VYcroitunBocts. Popmyna OWnepa ansd Kputudecko cuibl. Ilpenensl mpumeHumocTu
dbopmyiibl Ditniepa. Y CTOMUNMBOCTD CXKAThIX CTEP)KHEH 3a MpeaesaMu yIpyrocTH.
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Pa3zjnen 7. OT MeXaHMKHM K MeXaTPOHUKH

OT MexXaHMKM K MEXaTpOHMKH. BuIbl MEXaTpOHHBIX YCTpPOMCTB. MeXaTpOHHbBIE MOJYJIH.
Knaccugukanus. MexaTpoHHble MOJYJIM JBM)KEHHUS. VIHTeIUIeKTyallHble MEXaTPOHHbIE MOAYJIH.
Kunemarndeckuil aHain3 MEXaHM3MOB MEXAaTPOHHBIX YCTpOHCTB. CHIIOBOM aHaIW3 MEXaHU3MOB
MEXAaTPOHHBIX YCTPOMCTB.

3.4 TeMaTHKa CEMHMHAPCKUX/MPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHH
3.4.1 CemuHapcKue/mpakTUIECKUE 3aHATHS

[TpakTueckoe 3ansTHe 1. PaBHOBecHe MI0CKOM cucTeMbl cuil. PaBHOBEcHE CBOOOAHOIO Tea
n cucremsl cowieHeHHbIX TT. OcBoeHHME METONMKM PELIEHUs 3alad N€OMETPUYECKON CTaTHKH,
CBSI3aHHBIX C HAX0X/IEHUEM U pEeaKlUii BHEUTHUX U BHYTPEHHUX CBS3EH.

[TpakTuyeckoe 3anstue 2. PapHoBecHe COwIEHEHHBIX Tell. PaBHOBecHe ¢ yueTOM CUJl TPEHHUs

[IpakTuyeckoe 3ansTue 3. PaBHOBecHe MPOCTPAHCTBEHHOM MPOU3BOJIEHOW CHCTEMBI CHIL.

[Tpaktuyeckoe 3anstue 4. Ilpocreifmue nBuxkeHus TBepaoro tena. OCBOEHUE METOIUKU
HAXO0X/IEHNUS KUHEMAaTHMYECKUX XapaKTEPUCTUK Tel B KX MPOCTEHIIMX [BHKEHHUSIX, a TaKKe
CKOpPOCTEU U YCKOPEHUH TOYEK Tell.

[Ipaktnyeckue 3ansaTus 5-6. KunemaTtnka riockux mexaHu3MoB. OCBOCHHE METOIUKU
KMHEMAaTU4YEeCKOr0 MCCIEN0BaHUs IIJIOCKOIO MEXaHU3Ma: HAaxOXKIACHHME CKOpPOCTEH M yCKOPEHUH
TOYEK TeJa MPH IJIOCKOM JIBH)KEHUU C ITIOMOIIBIO TEOPEM O PACIPEIEICHUN CKOPOCTEN U yCKOPEHU
touek TT, MIIC; onpeneneHue yrioBbeIX CKOPOCTEN U YIVIOBBIX YCKOPEHHUH 3BEHBEB MEXAaHU3MA.

[TpakTaeckue 3anstus 7-8. CIOKHOE IBMKEHHE TOUYKH. AOCOIIOTHOE, OTHOCHUTEIBHOE,
nepeHocHoe JBHkeHUs. ClokeHue CKOpocTel u yckopeHuil. IIpuMeHeHne OCHOBHBIX NMOHATUN U
TEOPEM TEOPHUH CII0KHOTO JIBUKEHUSI TOUKU IIPU PELLICHUU 3aja4

[Tpaktuyeckue 3ansatus 9-10. J[nHamuka MaTepuaibHOW TOUKM. J[Be 3a1aun IHMHAMMKH.
OcBoeHHME METOAMKHM pELIeHUs MEepBOW M BTOPOM 3ajay JAMHAMUKM MaTepUalbHOM TOUKH B
WHEPLHAAIBbHONU CUCTEME OTCUETA.

[Mpaktuyeckue 3anstus 11-12. MccnenoBanne OTHOCHTEIBHOTO JIBM)KEHUS MaTepHAIbHOU
TOYKH.

[Mpaktnyeckue 3amstus 13-14. OOmme Teopembl IUHAMHUKA MEXaHUYECKOH CHCTEMBI.
Teopema 0 ABM)KEHHHU LIEHTPa Macc.

[Tpaktnueckoe 3anste 15. Teopema 00 wu3MeHeHMM KuHeTHdYeckoro MomeHTa MC
OTHOCHUTEJIBHO HETIOABMKHOM OCH WM LIEHTPa Macc.

[Mpaktnyeckne 3anstus 16-17. Teopema 00 W3MEHEHWHM KHHETHYECKOW OSHEPTHH.
[TpumeHeHne 00IIKX TeOpeM JUHAMUKHU K U3YUEHHIO IBUKECHUS MEXaHUUYECKON CHCTEMBI.

[Mpaktnyeckne 3amstus 18-19. AmnanuThyeckas CTaTHKa: MPHHIUI — BO3MOXHBIX
NEPEMELICHNM, IPUHIUI BO3MOXKHBIX cKopocTel. CocTaBlleHNEe ypaBHEHUN PaBHOBECHS CHCTEMBI
TE1 C TOMOIIBIO TPHHIMIA BO3MOXHBIX CKOpocTe. OCBOEHHE METOAMKM pELIeHHUs 3ajad
AQHAINTUYECKOM CTaTUKU: HAX0X/IEHNE YPAaBHOBEIINBAIOIINX AKTUBHBIX CHII; OIPEEIIEHNE PEAKIMN
CBsI3€H.

[Tpaktuueckue 3ansatus 20-22. YpaBHenus Jlarpanxa Broporo poja. OCBoeHHUE METOIUKU
BbIBOJIa YPaBHEHUM, OMHMCHIBAIOIIUX JAMHAMUKY TOJJOHOMHBIX MEXaHHYECKHUX CHUCTEM C OJIHOM U
JBYMsl CTENEHSIMH CBOOOJbI. Perienue 3amad o MaibIX KoJeOaHUSX CHCTEMBI C OIHOM CTENEHBIO
CBO0OIBI

[Tpaktuyeckue 3ausaTus 23-24. IlocTpoeHHe PAaCUETHBIX CXEM AJIEMEHTOB KOHCTPYKIHUH.
Onpenenenne peakuuii omop.

[TpakTuyeckue 3ansaTus 25-26. IlocTpoeHue SMIOp BHYTPEHHHMX CHJIOBBIX (DaKTOPOB B
CTEpXKHSAX MPU PACTHKEHUU-CKAaTUU. Pacu€Tbl Ha MPOYHOCTH M JKECTKOCTh CTEepXKHEH mpu
PacTsKEHUU-COKATUH.

[Mpaktuyeckue 3anstus 27-28. IlocTpoeHue SMIOP BHYTPEHHHX CHIIOBBIX (DaKTOPOB B
CTEPXKHSAX NPU KPYyUEHUH. Pacu€Thl Ha MPOYHOCTH U )KECTKOCTH BAJIIOB IIPU KPYyUEHUU.
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[Tpaktrueckoe 3anstue 29-30. [TocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (DAKTOPOB B OaJIKax
npu u3rude. Pacuérel Ha MPOYHOCTH KOHCOJIBHBIX OAJIOK MpH U3rHOE.

[TpakTnueckoe 3anatue 31. Pacuérel Ha MPOYHOCTH CTEP)KHEH MpU BHEUEHTPEHHOM
PacCTsKEHUU-CHKATUU.

[TpakTuueckoe 3ansaTue 32. PacueThl Ha yCTOMYHUBOCTD CIKATHIX CTEPIKHEH.

[Tpaktuyeckue 3ausatus 33-34. CTpyKTypa MEXaTPOHHBIX MOJYJICH.

[TpakTrueckue 3ansatus 35-36. Kunematuueckasi TOUHOCTh MEXATPOHHBIX MOJYJICH.

3.4.2 JlaGopaTopHbIe 3aHATHS
He npenycMoTpeHnbl
3.5 TemaTHKa KypPCOBBIX MPOEKTOB (KYPCOBBIX PadoT)
"PacueTsl Ha IPOYHOCTD, KECTKOCTh U YCTOMUNBOCTh CTEPKHEBBIX AJIEMEHTOB KOHCTPYKLUN "
4 Y4yeOHO-MeTOAUYECKOEe M UHPOPMALIMOHHOE o0eclieyeHne

4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTob1
He npexycmoTrpeHnsl

4.2 OcHOBHasI IUTEpaTypa

1. Jlykamesuu, H. K. Teopernueckas mexanuka : yaeOHuk 1iis1 By30B / H. K. Jlykamesuu. —
2-¢ w3n., ucnp. u gom. — MockBa : HMznmarensctBo IOpaiit, 2025. — 266 c¢. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-02524-8. — Texkct : anmextpoHHBIH // OOpa3oBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/562138.

2. Bunbke, B.I'. TeopeTnueckast MexaHuKa : y4eOHUK M IPakTUKYM U1 By30B / B. I'. Buibke.
— 4-e u3n., nepepad. u gon. — MockBa : UznatensctBo HOpaiit, 2025. — 311 ¢. — (Bsiciee
obpazoBanme). — ISBN 978-5-534-03481-3. — Tekct : amekTpoHHBIH // OOpa3oBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/560841.

3. Atanun, B. I'. ComnporuBinenue MarepuaioB : y4eOHUK U MPaKTUKyM AJis By30B / B. I'.
AranuH. — 3-e u31., nepepad. u gomn. — Mocksa : MU3natensctBo IOpaiit, 2025. — 438 ¢. —
(Bricmree o6pazoBanue). — ISBN 978-5-534-15962-2. — TekcT : anekrponHsiii // OOpa3oBaTenbHas
mnardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/560618.

4. Basmumsunu, H. B. ComnpoTuBieHne MaTepruaioB U KOHCTPYKIHM : Y4EOHUK JJIsi BYy30B /
H. B. Baimumsunu, C. C. I'aBprommmH. — Mocksa : W3narenscrBo IOpaiit, 2025. — 429 ¢. —
(Bricmree o6pazoBanue). — ISBN 978-5-9916-8247-3. — Tekct : anekrponnsiii // OOpa3oBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560869.

4.3 JlonoTHUTEIbHAS JIUTEPATYPAa

1. Uypkun, B. M. Teopernueckas MexaHUKa B pelieHUsX 3a1a4. Kunemaruka : yaeOHUK JUis
By30B / B. M. UypkuH. — 2-¢ u3a., uctp. u nom. — Mocksa : M3marensctBo FOpaiit, 2025. — 386
c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-04644-1. — TekcT : SIEKTPOHHBIA //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563455.

2. byraenko, I'. A. Mexanuka : yueOnuk ais By3oB / I'. A. byraenko, B. B. Mananus, B. 1.
SxoBieB. — 2-e u3., ucnp. u gon. — MockBa : U3natenberBo FOpaiit, 2024. — 368 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-02640-5. — Tekct : anexTpoHHbI // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/537728.
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3. Xamunos, B. P. Teopernueckas MexaHWKa: TMHAMHKA KJIACCHYECKUX CHUCTEM : YUCOHUK

i By30B / B. P. Xamunos, I'. A. YUnxoB. — 2-e u3a., ucnp. u gon. — Mocksa : M31aTenscTBo
FOpaiir, 2025. — 344 c¢. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-09093-2. — Tekcr :
DIIEKTPOHHBIN // OO6pazoBarenpHast miaropma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/563084.

4. TlpuknagHas MexaHuka : yuyeOHuk ais By3oB / B. B. [xamaii, E. A. Camoiinos, A. W.
Crankesuy, T. FO. Uypkuna. — 2-e uzn., nepepad. u gorn. — Mocksa : UznatenscTBo IOpaiit, 2025.
— 347 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-17747-3. — Tekct : 31eKTpOHHBIN //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/533662.

5. AranuH, B. I'. Conpotusienne MmatepuanoB. COOpHUK 3alaHUM ¢ IPUMEPAMU UX PELIECHUM
: yueOHuK 111 By30B / B. I'. Atanun. — 3-e u3x., ucnp. u 1on. — Mocksa : M3narensctBo FOpaiir,
2025. — 122 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-17691-9. — Tekcr : 2MeKTpOHHBIN
// O6pa3zoBarenbHas wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/562786.

4.4JeKTpoHHBbIE 00pPa30oBaTe/bHbIE Pecypchl
He npenycmorpensr

4.5 JInuieH3M0OHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
2. Math Works-MATLAB
3. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX U HHGOPMAIIMOHHBIE
CIIPaBOYHbIEC CHCTEMbI

1. EmmHoe OKHO JjgocTynma K oOpa3zoBaTenbHBIM pecypcam DepepalbHBI  TOPTA
http://window.edu.ru

2. KommnbrotepHbie MH(POPMAIIMOHHO-TIPABOBEIE CHUCTEMBI «KoHcynabpTanT»
http://www.consultant.ru, «["apant» http://www.garant.ru

3. O¢unmanbHbIN HHTEPHET-TIOPTAJ MpaBoBOi nH(popManuu http://pravo.gov.ru.

4. Hayunas snektpoHHas 6ubianorexa http://www.elibrary.ru

5. Poccuiickas rocygapcTBenHas 6ubanoreka http:// www.rsl.ru

6. ObC «YHuBepcuteTckas 6ubnanoTeka onnaitn» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieyeHue

1. KoMmbroTepHBIH KI1acC ¢ MPeayCTaHOBIEHHBIM MPOTPaMMHBIM O0€CTIeUeHNEM, YKa3aHHBIM
B II. 4.5, MyIbTUMEANITHOE 000pyI0BaHUE (IIPOEKTOP, MEPCOHATBHBINA KOMITBIOTED MPETogaBaTes).

2. Aynuropus IS JIEKIMOHHBIX, MPAKTHICCKUX 3aHATHA. OOOpyIOBaHWE W almaparypa:
ayJUTOpPHAs JOCKA, BO3MOXXHOCTh MCIIOJIb30BAHUS MYJIbTUMEAUNHOTIO KOMIUIEKCA.

6 MeToauyeckue peKOMeHAAIUN

6.1 MeTonnuyeckue peKOMeHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3auuu
o0y4eHus1

Ha nepBoM 3aHATHH NO AMCUUIUIMHE HEOOXOJMMO O3HAKOMHUTH CTYJIEHTOB C MOPSJIKOM €€
u3y4eHus (TeMaMu Kypca, popmamMu 3aHATUHN, TEKYIIEro U MPOMEXKYTOYHOI'O KOHTPOJIS), PACKPBITh
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MECTO M pPOJIb AMCIHUIUIMHBI B CUCTEME HayK, €e MPAaKTHYeCKOe 3HAa4eHHUE, IOBECTH J0 CTYACHTOB
TpeOoBaHusT K (popMe OTUYETHOCTM M TPUMEHEHHUsS BHUJIOB KOHTPOJs. BwlmaroTcs 3amaHus ams
MOJITOTOBKH K MPAKTUYECKUM U CEMUHAPCKHUM 3aHSTHSIM.

[Tpu MOATOTOBKE K MPAKTUYECKUM padOTaM IO MEePEUHI0 OOBSIBICHHBIX TEM MPENOaBATEITIO
HEOOXOJIMMO YTOYHHTH IUIAH UX MPOBEICHHS, MIPOIYMaTh (HOPMYIHUPOBKU U COJCPKAHUE YUSOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha O0CYKICHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHUTEIHLHOM CIIOBE PACKPBITh MPAKTUYECKYI 3HAYUMOCTH TEMBI
paboThI, OIPEACTUTD MOPSAIAOK €€ MPOBEIEHUS, BpeMs Ha 00CYKIeHHE KaXI0T0 Y4eOHOT0 BOIpOCa.
[Tpumensist GpOHTAIBHBIN ONPOC JAaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYICHTaM, IPUCYTCTBYIOIIAM
Ha 3aHSATHH.

B 3akimounTenbHOM YacTu paboThI CelyeT OBECTH €€ UTOTH: JaTh OIICHKY BBITOJHEHHBIM
3a/laHUsIM KaXJIOTO CTyJIeHTa W y4eOHO#l rpynmbl B 1enioM. OTBETUTh Ha BOIPOCHI CTYIEHTOB.
BbinaTh 3a1aHus Uit CaMOCTOSTEIIbHOM PaOOTHI MO MOJTOTOBKE K CIICAYIONMIEMY 3aHITHIO.

Mertouka pernogaBaHusl TUCIUILUIMHBI «MeXxaHuka poOOTOB U MEXaTPOHHBIX MOJIyJICH» U
peanu3aiysi KOMIIETEHTHOCTHOTO  TIOAXOJla B  HM3JIOKEHWM W BOCIPHITHM  MaTepualia
peyCMAaTPUBACT UCIOJIB30BaHUE CICIYIONIMX AKTUBHBIX M WHTCPAKTUBHBIX (OPM IPOBEICHUS
IPYIIOBBIX, UHANBUAYAIbHBIX, ayTUTOPHBIX 3aHATHHA B COYCTAHWU C BHEAYJAUTOPHOU pabOTOM ¢
HEJTbI0 (POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHATHHBIX HABBIKOB 00YUYAIOIIUXCS:

— TMOATOTOBKAa K BBIMOJIHCHWUIO M 3alllUTa MPAKTHYECKUX PAdOT C  TOMOIIBIO
CICIUAIM3HPOBAHHOTO TIPOrPAMMHOTO 00CCIICUCHUS;

— 3allMTa U WHAWBUIYAIBHOE 0OCYKICHHE BBITIOIHIEMBIX ATAIlOB PACYETHO-IpauIeCcKUX
pabor;

— TEXHOJIOTUY aHAJIN3a CUTYalluH JUIsl aKTHBHOTO 00Y4YEHUS, KOTOPbIC TIO3BOJISIFOT CTYACHTaM
COCJIMHUTH TEOPHIO U MPAKTUKY, TPEICTABUTH TPUMEPHI IPUHUMAEMBIX PEIICHUH U UX TIOCIICICTBHIA,
JIEMOHCTPUPOBATh Pa3IMYHbIC TO3UIIMU, (HOPMUPOBATH HABBIKU OLICHKHU aJbTEPHATUBHBIX BAPUAHTOB
B BEPOSTHOCTHBIX YCIIOBUSX.

OOyueHue Mo JUCIUIUIMHE BEIETCS C MPUMEHEHHEM TPaTUIIMOHHBIX TOTOKOBO-TPYIIOBBIX
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHBIX TeXHOJOrui. [Ipn ocymecTBieHHH 00pa30BaTeILHOTO
mpolecca mo AUCHUILIHHE UCTONB3YIOTCS CIAEAYIONe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: MPE3CHTAIUH ¢ MPUMEHEHHEM MTPOEKTOpa U IporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHus JJisi 00y4aromuUXcs M0 OCBOEHUIO TUCUMILIHHBI

CamMocTtosTenpHas pa60Ta ABIIACTCA OAHHMM H3 BHJIOB y‘{e6HLIX 3aHATHUH. L[eJ'IB
CaMOCTOSITCILHOM pa6OTI>I — MPAKTHYCCKOC CaMOCTOATCIBbHOC ITOJYUYCHUC CTYyACHTAMH HABBIKOB
pa6OTLI B IMpOrpaMMe MaTeMaTUICCKOTO MOACIIMPOBAHUS, paCCMATPHUBACMBIX B IIPOUECCC N3YUCHUS
JUCHHMITIIMHBI.

Ay,HI/ITOpHaH CaMOCTOATCIIbHaA pa60Ta MO JUCHUITIIIMHE BBINIOJIHACTCA Ha y‘-Ie6HBIX 3aHATUAX
noa HEMOCPECACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €TI0 3a1aHUTO.

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta BBITIOJHACTCA CTYACHTOM 11O 3aJaHUIO
npenoaaBaTeiisd, HO 0e3 ero HEMMOCPECACTBCHHOI'O y4acCTHs.

3aoauu camocmoamenbHoll padomsl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSTEIHHON yUueOHOH paboThI;

- OCBOCHHUE COJIEP>KaHUS JUCIUIINHBL,

- yroyOseHne coiep KaHusi U OCO3HaHWE OCHOBHBIX MOHATUN AUCIUITIINHBL;

- ICTIOJIb30BaHUE MaTepraia, COOPaHHOTO U MOJIYYEHHOT'O B XOJI€ CAMOCTOSITENIbHBIX 3aHATUI
1utst 5 (PEeKTUBHOI MOATOTOBKU K MMPOMEKYTOYHOMN aTTeCTAIUH.

Buowt éneayoumopnoii camocmoamenvnoi paoomeol:

- CaMOCTOSITEIbHOE U3yUYEHHUE OTACIIbHBIX TEM JTUCLMILIUHBL;

- BBIIIOJIHEHUE pacYeTHO-TpapUuecKux pador;

- BBITIOJIHEHUE KyPCOBOM pabOThI M MOJATOTOBKA MOSCHUTEIHHON 3aMUCKH;
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- IOJITOTOBKA K MPAKTUYECKUM 3aHSTHIM;

- IOJITOTOBKA K 3a4eTy,

- IOJITOTOBKA K SK3aMEHY;

J1J1st BBITIOTHEHMSI JTF0O0TO BUIa CAMOCTOSITENILHOM paboThl HEOOXOAMMO MPOUTH CIICTYIOIINE
ATAIlbI:

- OTIpEJIeJICHUE 1IETTH CAMOCTOATEIbHOMN paboThI;

- KOHKpETH3alusl TI03HABATESIILHON 3a/1auy;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIILHON paboTe;

- BEIOOp aJIeKBAaTHOTO CrIoco0a IEHCTBHS, BEAYIIETO K PEIICHUIO 3a]1a4y;

- INTAHUPOBAHHUE PAOOTHI (CAMOCTOATEILHOM UITH C TIOMOILIBIO IPENoaBaTeNs ) HaJl 3aJJaHUEM;

- OCYIICCTBJICHHE B TIPOIECCE BBIIOJHEHHUS CaMOCTOSTEIBHON pPadOThI CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB pabOTHl M KOPPEKTUPOBKA BBHIITOTHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTaIus paboThl.

7/ MoH] OLIEHOYHBIX CPEACTB

B npornecce 00ydeHus UCONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOATENBHON
paboThI CTYIEHTOB, OLIEHOYHbIE CPEJCTBA TEKYILEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUi:

- KOHTPOJIbHBIE PAOOTHI;

- BBIIOJIHEHUE U 3alllUTa pacueTHO-rpaduyeckux pador;

- KypcoBast pabora;

- 3a4eT;

- DK3aMeEH.

OHGHO‘IHI)IG CpeacTBa TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAIOT KOHTPOJIBHBIC
3aZlaHus 110 IIPAKTHYCCKUM pa60TaM HHAUBUAYAJIBHO JIA KaXXJA0T'0 06yqa10meroc;1.

B pe3yjibTaTe OCBOCHUA JUCHUIIIINHBI (MO,I[y.]'IH) q)OpMI/IpyIOTCH CJICAYIOIMUC KOMIICTCHIINU:

Kon

HaumeHoBaHNE KOMIIETEHITUH BBINIYCKHUKA
KOMIICTCHI MU

CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HaHUS,
OIIK-1. METObI MATEMATHYECKOTO AaHAJIN3a U MOJICTIMPOBAHMS B
poeCcCHOHATILHOM 1eATEIbHOCTH

7.1 MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTATOB 00y4eHus!

ITepedyeHb OLIEHOYHBIX CPEACTB IO AMCHHMIIMHE «MeXaHuKa po0OTOB M MeXaTPOHHBIX
MoayJ1ei»

HanmenoBanue
Bun xonTpons
Ne C3VILTATOR KOHTPOJIS Kpatkas xapakTepucTrka KOHTPOJIS Pe3yJIbTaTOB
n/n po 6y - pe3yNIbTaToB o0yuyeHus
y 00yueHus
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Texymun

KonTposnbnas
pabora

Pemenre KOHTPOJIBHOW PaOOTHI OCYIIECTBIISCTCS HA|
[OCJICAHEM 3aHATHUM H3yyaeMod TeMmbl. CTynaeHTy)|
BbI1at0TCs 2 3a1a4n. KonTponbHast paboTa BBIIOTHSETCS]
MHIMBUYaJIbHO KaXIbIM CTylIeHTOM. lIpu mpoBepke
[pernojaBaTelib OLICHUBAET PaBUJILHOCTD
IMPONU3BCACHHBIX PACUCTOB.

Texymun

PacuetHo-
rpaduveckas
pabora

OOyyaromuiics B TEUYEHHE CEMECTpa CaMOCTOSTEIHHO
BEITIONTHSET PAJl PaCYETHO-TpadUIecKuX paboT Mo Teme
paznena. Ilpu mpoBepke mpenofaBaTeNb OLEHUBAET
KauyecTBO OQOPMIICHHS, TPAaBUILHOCTH pPAcYeTOB W
BBIBOJIOB. Jlanmee mpoBOAMTCS 3aluTa PacyETHO-
rpaduyecKoit paboThI KaXXJ10r0 CTYJICHTA
WHIMBHIYaIbHO B popMmate "Bompoc-oTBeT" (3a1at0tcs 3
BOIIPOCA).

ITpoMexyTOUHBI

3auer

[TpomesxyTouHas arTectanus o0yJaromuxcs B popme
3ayeTa MPOBOJUTCS M0 PE3yJIbTaTaM BBIIIOJHEHUS BCEX
BU/10B Y4eOHOM paboThl, IPETyCMOTPEHHBIX YUEOHBIM
MIAHOM TI0 JAHHOM ITUCIUIUIMHE (MOIYJIIO), IPH STOM
[YIUTBIBAIOTCS Pe3yJIbTAThl TEKYIIETO KOHTPOJIS
lyCIIeBaeMOCTH B TeueHue cemectpa. OleHKa CTeneHu
NTOCTHKEHHS 00YYarOIIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
00y4YeHHs IO AUCHUILINHE (MOAYIIIO) TPOBOAMUTCS
[penoaaBaTeseM, BeIyIUM 3aHATUS 110 JUCLUIUIMHE
(MOyJII0) METOIOM 3KCHepTHOU oueHkH. [1o uroram
[IPOMEXKYTOYHOM aTTeCTalUy O JUCLMILIUHE (MOIYIIIO)
BBICTABJIIETCS OLIEHKA «3aUYTE€HO» WU «HE 3aYTEHO».
3aueT nmpoBoaUTCs B GopMe ycTHOro ompoca. B coctas
OwsieTa BXOAUT TPU TEOPETHUECKUX BOIIPOCA, OTBET HA
OWJIET POXOJUT C MPEABAPUTEILHON MOATOTOBKOH 10
MUHYT. KOIMYeCcTBO JOMOTHUTENBHBIX BOIIPOCOB — HE
Oosnee 1ByXx. KonmuecTBo 10MOIHUTEIBHBIX BOIPOCOB
3aBHCHT OT IOJIHOTHI OTBETA, IPEICTABICHHOIO IS
olieHuBaHus. JnurenbHocTh 3aueta 30 MUHYT.

K mnpoMexyTouHO#l arTecTalMy JOMYCKAIOTCS TOJBKO
CTYJEHTbI, BBIIOJIHUBIIME BCE BHUJAbI YYEOHON paboTHI,
[pelyCMOTPEHHbIE pabouel mporpaMMoi o JUCIUILIMHE.

[IpomexxyTouHbIN

DK3aMeH

[IpomexyTouHas arrecTanusi oOydaroumxcs B (opme
DK3aMEHAa NPOBOJUTCA IO pE3yJIbTaTaM BbIIIOJHEHUS
BCEX BHJIOB Y4eOHOH paboOThl, MNPEAYyCMOTPEHHBIX|
y4eOHBIM TUJIAHOM IO JAaHHOW MUCIHUILIMHE (MOIYIIO),
P 3TOM  YYWUTBHIBAIOTCS  PE3yJIbTaThl  TEKYLIETO,
KOHTpOJISI yCIIEBAEMOCTH B TeueHue cemectpa. OI1eHKa
CTETNIEHH JIOCTHKEHUSI OOy4YalolMMUCS IJIaHUPYEMBbIX
[pe3yabTaToOB OOyYeHUS M0 JAUCUUIUIMHE (MOIYIIO)
MPOBOAUTCS TPEIoAaBaTeieM, BEAYIIMM 3aHATUS 10
IUCLUIUIMHE (MOJYJII0) METOJOM 3KCIIEPTHOM OIIEHKH.
[lo wroraMm  NOpPOMEXYTOYHOM  aTTeCTalMM IO
MUCHUIUIMHE — (MOJAYJII0)  BBICTABISETCS  OLICHKA
COTJIMYHOY», «XOpOILIO», «YAOBICTBOPUTEILHO» WU
«(HEYZOBJIETBOPUTEIBHO».

JK3aMeH MPOBOJUTCS B yCTHOM popme. CtyaeHTy
BbIIaeTCs OMIIET ¢ TpeMs Borpocamu. KonuuecTBo

JOIOJHUTCIBHBIX BOIIPOCOB — HE Ooiee JABYX.
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KordecTBo TOMOTHUTENBHBIX BOIPOCOB 3aBUCHUT OT
MOJTHOTHI OTBETA CTYIEHTA. J|JIUTENBHOCTh IK3aMeHa 2
yaca (120 MmunyT).

K nmpoMexyTo4HOM aTTecTanyu J0IyCKatTCs TOIbKO
CTYJCHTBI, BBIIIOJIHUBILINE BCE BU/IbI Y4eOHOI paboThI,
MpeIyCMOTPEHHbIE padoyeil mporpaMmoit mo
muciuminHe «Mexanuka poOOTOB U MEXaTPOHHBIX
MOTyJIei1» (BBIIOIHHUIN KOHTPOJIbHBIE M pACUETHO-
rpadudeckre paboThI, BBITOJHUIN KYPCOBYIO paboTy)

[IpomexxyTouHbIN

KypcoBas pabora

KypcoBast pa0oTa, BBHINOJIHEHHAss B COOTBETCTBUH C
TpeOOBAHUAMU IO COJACPKAHUIO U  OPOPMIICHHIO,
BalIUIIACTCS B CPOKH, IPEIyCMOTPEHHBIE TpauKoM
BBIMIOJIHEHUS! ~ KYpCOBBIX ~ IIPOEKTOB IO  JaHHOH
micuuruinHe. KypcoBas paGoTta BbigaeTcss BO  2-M
ceMecTpe He mo3aHee 9-i1 akageMHUuyecKoll Henesu.
['paduKk BBIMOIHEHHUSI KYPCOBOTO MPOEKTA CIIEIYIOIINNI:
1-8-s akanemuueckas HeieaH - U3yUEHUE TEOPETUUYECKHUX]
OCHOB; 9-51 aKaJIeMUYeCKOU He/leIs - TOJIy4EeHUS 3aJaHUs]
Ha KypcoBylo paboTy; 9-13-s akajgemMuueckue HeIenu -
BBIITOJIHCHUE KYpCOBOTO IIPOEKTA; 14-17-5
akajeMuueckue Henenu - IIpencraBiieHHe 4HCTOBOIO,
BapuaHTa KypcOBOro IpoekTa; 18-1 akagemuueckas
Hezens - 3aumra KypcoBoro npoekra. O0yyaromuiics B
TEYEHHE CEMECTpPa CaMOCTOSATEIbHO BBIIOJIHAET P
3aJJaHUil B COOTBETCTBHE C METOAMUYECKUM YKa3aHUEM.
[IpenoaBaTesb BHICTABIISIET IPEIBAPUTENIBHYIO OLIEHKY.
Ha 3amure cTy1eHT KOpOTKO (3-5 MMH.) AOKJIabIBaeT 00
OCHOBHBIX PELICHUSIX U OTBEYAET Ha BOIPOCHI.

7.2 lIkana u KPUTEPUU OLIEHMBAHUS Pe3yIbTATOB 00y4eHH S

[Tokazarenem olleHMBaHMsI KOMIIETEHIMH HA pa3IM4HbIX ATanax uX GOpMUPOBAHUS SBISETCS

JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I IO JUCHUITIIMHE (MOI[y.]'IIO).

Kpurtepun onenuBanus

IMoka3areanb 2 3 \ 4 \ 5
He 3auteHo 3auTeHo

3HATh: OoOyuarommiics OO0yyatomntmiics OO0yJatommiics OO0yyarontuiics
- OCHOBHBIE 3aKOHBI JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
JIUHAMUKH MIOJTHOE OTCYTCTBHE HETOJIHOE YaCTHYHOE MOJIHOE
MaTepHaIbHBIX WM HEJIOCTaTOYHOE COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHE
00BEKTOB; COOTBETCTBHE CIIYIOINX 3HAHUIA: CIICAYIOIINX 3HAHUI: CIICIYIOIIMX 3HAHMIA:
- METOBI CIIEIYIOUINX 3HAHHIA: - OCHOBHBIE 3aKOHBI - OCHOBHBIE 3aKOHBI - OCHOBHBIE 3aKOHBI
MEXaHHYECKOTO M - OCHOBHBIE 3aKOHBI JHHAMUKH JMHAMMKHA JIAHAMUKHA
MaTeMaTHIECKOTO JTUHAMHAKH MaTepUaIbHBIX MaTepHaIbHBIX MaTepHAIbHBIX
MOJIEJIMPOBAHUS MaTepuaIbHbIX 0OBEKTOB; 0OBEKTOB; 00BEKTOB;
THITOBBIX 3JIEMEHTOB 00BEKTOB; - OCHOBHBIE METO/IbI - OCHOBHBIE METO/IBI - OCHOBHBIE METOJIbI

MaliH U
KOHCTPYKLUL;

- o0mmue NpUHINIEL 1
METObI HHKEHEPHBIX
pacyeToB THIOBBIX
3JIEMEHTOB MAIlIMH H
KOHCTPYKLIUI Ha
POYHOCTB;

- OCHOBHBIE METO/bI
MEXaHUYECKOI0 U
MaTeMaTU4eCKOIro
MOJEIUPOBaHUS
THIIOBBIX 3JIEMEHTOB
MallliH U
KOHCTPYKLIUH;

MEXaHUYECKOTO
MaTeMaTH4eCKOTo
MO/IETTMPOBaHHUS
THUITOBBIX 3JIEMEHTOB
MalH U
KOHCTPYKLUH;

- 001ITVe IPUHIAIIEI U
METO/Ibl HHKEHEPHBIX

MEXaHHYECKOTO U
MaTeMaTH4ecKoro
MO/JIETTMPOBAHHMS
THIIOBBIX 3JIEMEHTOB
MAaIUH 1
KOHCTPYKLIUH;

- 001ITMe IPHUHITUITEL 1
METO/Ibl HHKEHEPHBIX

MEXaHU4ECKOTO U
MaTeMaTH4eCcKOro
MO/JIETTMPOBAHMS
THUIIOBBIX AJIEMEHTOB
MalliH U
KOHCTPYKLIUH;

- 001I1HIe PUHITHIIBI
U METOHBI
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- MEXaHUYECKHUE - o0IMe NPUHLIKIBI U | PAacyeTOB THIIOBBIX pacyeToB THIIOBBIX WH)KEHEPHBIX
CBOMCTBa METO/Ibl MHXKEHEPHBIX | AJIEMEHTOB MAIMH U 9JIEMEHTOB MaIllUH U pacyeToB THIOBBIX
KOHCTPYKIIMOHHBIX pacyeToB THIOBBIX KOHCTPYKLHMH Ha KOHCTPYKIHUH Ha 3JIEMEHTOB MAIlNH U
MaTepuaoB. 3JIEMEHTOB MAIIUH U MPOYHOCTb. MIPOYHOCTb. KOHCTPYKIMH Ha
KOHCTPYKLHH Ha Homnyckatores Homnyckarores IIPOYHOCTb.
MIPOYHOCTB. 3HAYNTEIIbHBIC HE3HAYUTEIIbHbIC CobonHO
OIIMOKH, IPOSBISACTCA | OIIUOKH, HETOYHOCTH, | OIEPHPYET
HEJIOCTaTOYHOCTh 3aTpyIHEHUS PU PHUOOPETEHHBIMHU
3HaHMH, 1O pARY AQHAITUTHYECKUX 3HAHMSMH.
roKasaTesei, onepanusx.
obyuaromuics
UCTIBITHIBAET
3HAYUTEIIbHBIC
3aTpyJHEHHS IPU
OTIEpPUPOBAHUH
3HAaHUAMH IIPU UX
MIEpeHOCE Ha HOBBIC
CHUTYaIHIH.
YMeThb: OOyJatommiics He OO0y4atomtmiics OOby4atormmiics OO0yuarontuiics
- IPUMEHATh METOBI | YMEET WM B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
Y 3aKOHBI MEXaHHKH, HEJIOCTaTOYHOM HETOJIHOE YaCTHYHOE HOJIHOE
HCII0JIb3Ysl OCHOBHBIC CTCIICHU YMECCT! COOTBCTCTBHUC COOTBCTCTBUC COOTBCTCTBHUC
AJITOPUTMBI BBICIICH - IPUMEHATH METOBI CIENYIOIINX YMEHUMN: CJIEYIOIIHUX YMEHUI: CIIETYIOIINX
MaT€MaTUKH U 1 3aKOHbI MCXaHHUKH, - IPUMEHATH MCTO/IbI - IPUMEHATb MCTOJbI yMeHI/Iﬁl

BO3MOKHOCTH
COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJIOTUH Ipu
MIPOCKTHPOBAHUH U
W3TOTOBJICHUN
MAaIIHHOCTPOHUTEIBEHO
U IpOoAYKLMY;

- pa3pabaTbIBaTh
pacy€THble MOJIETIN
THUIOBBIX 3JIEMEHTOB
KOHCTPYKLIUH;

- BBIIIOJTHATH PacuéThI
Ha NMPOYHOCTH
THUTIOBBIX 3JIEMCHTOB
pobOTOB U
MeXaTPOHHBIX
MOJYJIEH.

HCTIONB3YSl OCHOBHBIE
AJITOPUTMBI BBICIIECH
MaTEMAaTUKU U
BO3MOYKHOCTH
COBPEMEHHBIX
nH(pOpPMaIMOHHBIX
TEXHOJIOTUH IpU
MIPOEKTHPOBAHUU H
H3TOTOBJICHUU
MAaIIMHOCTPOHUTEIHHO
W pOAYKIINHY;

- pa3pabartbIBaTh
pacuéTHble MO
TUIIOBBIX 3JIEMEHTOB
KOHCTPYKLHUK;

- BBITMOJIHATD Pacu€Thl
Ha NPOYHOCTH
TUIOBBIX 3JIEMEHTOB
poGoToB u
MeXaTPOHHBIX
MOJTyJIEH.

1 3aKOHBI MEXaHUKH,
HCTIONB3YS! OCHOBHBIE
ITOPUTMBI BBICIICH
MaTeMaTHKH U
BO3MOXKHOCTH
COBPEMCHHBIX
nH(pOpMaMOHHBIX
TEXHOJIOTUH npu
MIPOEKTUPOBAHUH U
H3TOTOBJICHUH
MAaIIHHOCTPOUTENHHO
I IPOAYKLIMY;

- pa3pabaTbIBaTh
pacu€THble MOJIETN
THUITOBBIX 3JIEMEHTOB
KOHCTPYKLUH;

- BBINOJIHSTH PacyETh
Ha MPOYHOCTH
THUITOBBIX 3JIEMEHTOB
po6oTOB U
MeXaTPOHHBIX
MOJyJIeH.
JonyckatoTcs
3HAYUTEIbHBIC
OIMOKH, TPOSBIIACTCA
HEI0CTaTOYHOCTb
YMEHHUH, 10 sy
roKa3aTeJeH,
oOyJarommuics
WCTIBITBIBAET
3HAYUTEIIbHBIE
3aTpyOHEHUS IPH
OTIePUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBBIE
CUTYAaIHH.

Y 3aKOHBI MEXaHUKH,
UCTIOJNIB3YS] OCHOBHBIE
QJITOPUTMBI BBICILICH
MaTeMaTuKd 1
BO3MOXKHOCTH
COBPEMEHHBIX
nH(pOpPMaIMOHHBIX
TEXHOJIOTHIl Ipu
HMPOEKTUPOBAHUH U
W3TOTOBJICHUN
MaIIHHOCTPOUTENIBHO
U IIpOAYKLIUY;

- pa3pabartbIBaTh
pacuérHble MOIeNu
THUITOBBIX 3JIEMEHTOB
KOHCTPYKLHH;

- BBHIMTOJIHATH PacyETh
Ha IIPOYHOCTh
THUIIOBBIX 3JIEMEHTOB
po6oTOB H
MeXaTPOHHBIX
MOJyJIEH.

‘YMeHust OCBOEHBI, HO
JIOITy CKafOTCs
HE3HAYNTEIbHBIE
OLIMOKH, HETOYHOCTH,
3aTpyAHEHUS NIpU
AQHATUTHYECKUX
olnepanusx, nepeHoce
YMEHUH Ha HOBEIE,
HecTaHJapTHbIE
CUTYyaIlHH.

- IPUMEHSTh METOJIBI
1 3aKOHBI MEXaHUKH,
UCTIONB3YS
OCHOBHBIE
ITOPUTMBI BBICIICH
MaTEeMaTHKH U
BO3MOXKHOCTH
COBPEMEHHBIX
HHPOPMAITHOHHBIX
TEXHOJIOTUH NIpU
MIPOEKTUPOBAHUH U
H3TOTOBJICHUU
MAaIIMHOCTPOUTEIbH
Ol IPOAYKLUY;

- pa3pabatbIBaTh
pacyETHbIE MOJIETH
THUIIOBBIX 3JIEMEHTOB
KOHCTPYKLUK;

- BBIIIOJIHATH
pacuéTsl Ha
MIPOYHOCTH THIIOBBIX
3JIEMEHTOB pOOOTOB
1 MEXaTPOHHBIX
MOJTyJICH.
CB00OIHO
onepupyer
IPUOOPETEHHBIMU
YMEHUSIMH,
NPUMEHSET UX B
CUTYaIUsIX
MOBBIILIEHHON
CIIO’)KHOCTH.
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BJIAJeTh: OOyyaromuiicst He | OOyuaromuiics B OOyuaromuiics OO0yuaromnuiics B
- METO/IaMH PEIICHHsI | BlIaJieeT W B | HEAOCTATOYHOU YaCTHYHO BJIAJICET: MIOJTHOM 00BeMe
WHKCHEPHBIX 33724 U | HEJOCTaTOYHON CTEIICHH BIIAJICET: - METOJIaMH PEIICHUS | BIAJCET:
CaMOCTOSATEIBHOTO CTEIICHHU BJIA/ICET: - METOJIaMH PEIICHNS | WH)KEHEPHBIX 3aad U | - METOAAMH
UCTIONIb30BaHMS - METOJIaMH PEIICHNS | MH)XKEHEPHBIX 3ajad U | CaMOCTOSTEIBHOTO pemeHus
OCHOBHBIX 3aKOHOB WHKCHEPHBIX 337]a4 U | CAMOCTOSTEIIBHOTO HCTIONB30BAHMA MHKCHEPHBIX 3313
MEXaHUKH B CaMOCTOSATEIILHOTO WCTIONIb30BaHUS OCHOBHBIX 3aKOHOB U CaMOCTOSITEIEHOTO
npodeccrnoHanbHO HCTIONIb30BaHUSA OCHOBHBIX 3aKOHOB MEXaHHUKH B UCTIONIb30BaHUS
JIeSTeIIbHOCTH; OCHOBHBIX 3aKOHOB MEXaHUKH B podecCHOHANBHOMN OCHOBHBIX 3aKOHOB
- METO/IaMH PEIICHHSI | MEXaHUKH B npodeccroHaNbHO JIeATEeNIbHOCTH; MEXaHHKU B
MPaKTHYECKUX 337124 npodeccHoHaIBHOI JIeSITEIbHOCTH; - METO/IaMH PelleHHsT | MpodecCHOHaIbHOM
pacuéra Ha MPOYHOCTH | AEATEIHHOCTH; - METOJIaMH PEIICHUs] | MPAKTUYECKHX 3a]1a4 JIeSITEeIbHOCTH;
THUIIOBBIX 3JIEMEHTOB - METO/IaMH PEICHHsI | TPAKTUYECKHUX 3a/1ad pacyéra Ha MPOYHOCTh | - METOAAMH
MaIiH U MPaKTHYECKUX 33124 pacdéra Ha IPOYHOCTH | THIIOBBIX SJIEMEHTOB pemeHus
KOHCTPYKIIUH. pacdéra Ha IPOYHOCTH | THIIOBBIX 3JIEMECHTOB MaIluH U MPaKTHYECKNX 33129
THUIIOBBIX HJIEMEHTOB MaIiH U KOHCTPYKIUH. pacuéra Ha
MaIliH U KOHCTPYKIIHH. HaBbIkz OCBOEHBI, HO | IPOYHOCTH THUIIOBBIX
KOHCTPYKIHH. OO0yuaromuiics JIOIYCKafOTCs 3JIEMEHTOB MAINH U
HCTIBITBIBAET HE3HAYHUTEIIbHbIC KOHCTPYKIHH.
3HAYNUTENIbHEIC OIMOKH, HETOYHOCTH, | CBOOOIHO
3aTpyIHEHUs IPU 3aTpyIHEHUs IpU MPUMEHSET
NPUMEHEHNH HaBBIKOB | aHAIUTHYECKUX MOJTy4eHHbIC HaBBIKU
B HOBBIX CHTYAIHSIX. olepanusx, IepeHoce | B CUTyalusix
YMEHUI Ha HOBBIE, HOBBIIICHHON
HECTaHJapTHBIE CJIO’KHOCTH.
CHUTYAaIIWH.
Ixana OlICHUBAHUA HpOMe)KyTOqHOﬁ aTreCrauum: 3avder
IIxkana
Onucanne
OICHUBaAHUA
BerinonHeHs! Bce BUIbI yueOHOW pabOThl, MPEAyCMOTPEHHBIE YU€OHBIM IUIAHOM.
CTyIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB
IIPUBEIECHHBIM B Ta0JIMIIaX MOKa3aTesel, onepupyer npuoOpeTeHHbIMU
3auTeHo 3HAHUSAMU, YMCHUAMH, HABBIKAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIEHHON
CJIOKHOCTH. HpI/I O9TOM MOTYT OLITH A0NYUICHBI HC3HAYNUTCIIbHBIC OIHI/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHHUA IIPU AHAIIUTHICCKUX OINCPpaAlUAX, IICPECHOCC 3HAHUU U
YMGHI/II\/JI Ha HOBLIC, HCCTAHIAPTHBLIC CUTYyalluH.
He BbInosiHeH oauH nin 6ojee BUAOB yueOHOU paboThl, IPeayCMOTPEHHBIX
yLI€6HBIM IIJTaHOM. CTYI[GHT ACMOHCTPUPYET NOJTHOC OTCYTCTBUC HUIIN
He 3a4TeHo HEOAOCTAaTOYHOC COOTBCTCTBUC 3HaHHI>i, YMeHI/II\/’I, HAaBBIKOB IPUBCACHHBIM B
Ta6J'II/IIIaX MMOoKas3aTejiiaM, JOIMYCKArOTCAd 3HAUYUTCIIbHBIC 0HII/I6KI/I, IPOABJIACTCA
OTCYTCTBUC 3HaHPII>i, YMCHHﬁ, HAaBBLIKOB I10 pAOYy HOK&33.T€J'ICI>1, CTYACHT HEC MOXKCT
ONneprpoOBaTh 3HAHUAMU U YMCHUAMMU ITPU UX ICPEHOCC HA HOBLIC CUTYAIlMH.

IIIxaia oueHUBAHUS IPOMEKYTOYHOM ATTECTALMHU: IK3aMEH

[Ixama orteHnBanus

Onucanue

OTIU4YHO

BrimonHeHb! Bce BUIBI yueOHON pabOThHI, MPEAyCMOTPEHHBIC YUCOHBIM
mmaHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHUU,
HABBIKOB TPHUBEACHHBIM B TaOIWIaX TOKa3aTelsiM,
MpUOOpPETEHHBIMHU 3HAHUSIMHU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTYalMSAX NOBBIIIEHHON CIIO)KHOCTH, HE UCIBITBIBAET 3aTPyAHEHUN
NP AHAUTUTHYECKUX OINEpalusaX, MEPEeHOCE 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

OIIepUpyeT
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Xopomuio

BrimorHeHBI Bce BUABI y4eOHOM pabOThI, TPEAyCMOTPEHHBIC YIEOHBIM
miaHoM. CTyJeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HAaBBIKOB IIPUBEICHHBIM B TA0JIMIaX ITOKA3aTEISIM, OIIEPUPYET
HpI/IO6peTeHHBIMI/I SHAaHUAMU, YMCHHUAMU, HABBIKAMH, IPUMCHACT UX B
CUTyallWsIX TIOBBIICHHON CJIOXHOCTH. llpu 3TOM MOryT OBITH
A0IMyHICHbI HC3HAYNUTCIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPU
AHATUTHYECKUX OIEPalUsIX, MEPEHOCe 3HAHWN W YMEHHH Ha HOBBIE,
HCCTAHAAPTHBIC CUTYAllHH.

Y 10BJIIETBOPUTEIILHO

BrinonHeHs! Bce BUbl yueOHON pabOoThI, MPEAyCMOTPEHHbIE yUCOHBIM
miaHoM. CTyA€HT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHMM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B TaOlMLax I[OKazaTessm,
JOIYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, TMPOSBISETCS OTCYTCTBHE
3HaHWH, yMEHM, HABBIKOB I10 PSAYy MOKa3aTeseH, CTyIeHT UCIIBITHIBAET
3HAQUUTENbHBIC 3aTPYAHEHUS TMPU ONEPUPOBAHMM 3HAHUSIMHU U
YMEHUSAMH [PU UX IEPEHOCE HA HOBBIE CUTYAIUU.

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO

He BbmonHen oauH wiu  Oosnee BUAOB  yuyeOHOW  paboThI,
OPEIYCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYAEHT JEeMOHCTpUpPYET
IOJTHOE OTCYTCTBME WJIM HEJIOCTATOYHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB IPHBEJICHHBIM B Ta0OnMIax MOKa3aTelsiM,
JIOMTyCKAIOTCA 3HAYMUTENbHBIE OWIMOKU, TPOSBISAETCS OTCYTCTBHUE
3HAHMH, YMEHH, HABBIKOB 110 Psy MOKa3aTeleH, CTyJJeHT He MOXKET
ONEPHPOBATh 3HAHMSAMU M YMEHHUSMHU IPH UX IEPEHOCE Ha HOBBIC
CUTYyalluH.

IIkana oneHNBaHNS MPOMEKYTOYHOI aTTeCcTAllMU: KypcoBasi padora.

HaumeHnoBanue
KOHTPOJIA
pe3yJIbTaToOB
o0yueHus

[Ixama onieHnBaHus Omucanue

Brimonaenue u
3al[UTa KypCOBOU
paboTHI

OtnnyHO:

KonnyectBo HabpaHHBIX
0aJUIOB 3a MOSICHUTENIBHYIO
3aMMCKy U 3alIUTy pabOThI —
9-10.

Xopomo: KonnuectBo
HaOpaHHBIX 0aJIIOB 3a
MOSICHUTEINIbHYIO 3aIUCKY U
3anmTy padboTsl — 7-8.

Y 10BIIETBOPUTENBHHO:
KonnyectBo HaOpaHHBIX
0aJI0B 3a MOSICHUTENbHYIO
3aIUCKY U 3aIIUTy pabOThI —
5-6.

KonnyectBo HabpaHHBIX
0aJI0B 3a MOSICHUTENbHYIO
3aIUCKY U 3aIIUTy pabOThI —
0-4.

Kpurepuu onenuBanusi: — CoOTBETCTBHE
TEXHUYECKOMY 3aJaHUIO:

3 famia — MOJIHOE COOTBETCTBHE
TEXHUYECKOMY 3aJ]aHUIO0, BHITIOJIHEHBI BCE
3a/IaHMs U3 METOIMYECKUX YKa3aHUI

2 0ajia — IOJHOE COOTBETCTBHE
TEXHUYECKOMY 3aJaHUI0, BBITIOJIHEHO B
MOJIABIISIONIEE OOIBIINHCTBO
JIOTIOTHHUTEIIFHBIX 3aJIaHUHN U3
METOJIMYECKUX YKa3aHHUI

1 6am1 — He MOJHOE COOTBETCTBHE
TEXHUYECKOMY 3aJaHUI0, BHITIOJIHEHA
TOJILKO YacCTh JIONMOJHHUTEIBHBIX 3aJaHui
0 6anIoB — HE COOTBETCTBHE
TEXHUYECKOMY 3aJaHUI0, HE BBITIOJIHEHBI
JOTOIHHATEIbHBIE 3aJaHNs WIIN BEITTOJIHEHA
TOJILKO Majias UX 4acThb —

KauecTBO MOsSICHUTETEHOM 3aITMCKH:

3 famia — MOSCHUTENbHAS 3aIIHCKa
BBITIOJTHEHA 110 TPEOOBAHUSIM
METOJIMYECKUX YKa3aHui Kadenpsl, MeeT
BBITIOJTHEHHYIO M COOTBETCTBYIOIIIE
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0oOpMIIEHHYIO TPaPUIECKYIO U
pacyeTHyIO YacTH.

2 Ganna — NosICHUTEJIbHAs 3aIiCKa
BBITIOJTHEHA 110 TPEOOBAHUSM
METOJUYECKHUX yKa3aHu# Kadeapbl, UMeeT
BBITIOJTHEHHYO U COOTBETCTBYIOIIIE
0(OpMIICHHYIO TPaPUIECKYIO U
pacyeTHYIO YacTH, OJTHAKO C He
3HAYUTENbHBIMU HETOYHOCTSIMHU.

1 Gasmt — mosicHUTENbHAS 3aIICKa
BBINOJIHEHA 110 TPEOOBaHUAM
METOJIMYCCKUX yKa3aHul Kaeapsl, HMeeT
omuOKH B TpadpuuecKoi U pacueTHOU
YaCTH.

0 Gamn — mosiCHUTENbHAs 3aMUCKa
BBITIOJTHCHA HE TI0 TPEOOBaAHUAM
METOJUYECKHUX yKa3aHu# Kadeaphl U
UMEET KPUTUYECKUE ONTUOKHU B
rpagu4IecKOi U pacyeTHOM YacTH.

3aiuTa KypcoBoi padoThI:

3 Gaiia — npHu 3aluTe CTYACHT
MOKA3bIBAET IIyOOKOE 3HaHUE BOIPOCOB
TEMBI, CBOOOTHO ONIEPUPYET JaHHBIMH
pacueToB, JIETKO OTBeYaeT Ha
IIOCTaBJICHHBIE BOIIPOCHI

2 Gajua — MpH 3alUTe CTYACHT
MTOKa3bIBAET 3HAHHUE BOIIPOCOB TEMBI,
OTepHUpyeT TaHHBIMHU PacyeToB, 63
0COOBIX 3aTpyAHEHUI OTBEUaET Ha
MIOCTaBJIEHHBIE BOIIPOCHI

1 Gan — mpH 3aIIuTe CTYJEHT MPOSIBIISIET
HEYBEPEHHOCTb, OKA3bIBaET cllaboe
3HaHUE BOIPOCOB TEMBI, HE BCET/Ia AaeT
MCUEPIIbIBAIOIINE APTYMEHTUPOBAHHbBIE
OTBETHI Ha 3aJIaHHBIE BOIIPOCHI

0 6anmnoB — Npu 3aIIUTE CTYIEHT
3aTpyAHSETCS OTBEYATh HA TIOCTABICHHBIE
BOIIPOCHI IO €€ TeMe, HE 3HAET TEOPHH
BOTIPOCA, TIPH OTBETE JAOMYCKAeT
CYIIIECTBEHHBIE OITUOKHU.
MaxkcumanbHOe KOJTMYecTBO 0amuioB — 9.

Ikana oueHMBaHUS TEKYIIEro KOHTPOJISA

Haumenosanue
KOHTPOIIA [IIxana oueHnBaHusA Onucanne
pe3yIbTaTOB
o0y4deHus
Pacuerno- Otnuano - PaboTa ciana B Cpok, 3anganue Ha PI'P Beimaercs Ha
rpaduueckas pacdeTHasi 1 rpaduueckasi 4acTH MIEPBOM 3aHSITUH
BBITIOJTHEHBI BEPHO, JINOO HMEIOTCS COOTBETCTBYIOIIETO pa3jena
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pabora 1o Teme

HEA0YCTHI, HC BIIUAIOIIMEC Ha

JUCLUILIHHBI U CIAETCS 10

pasnena KOHEUHBIHN pe3yJibTar. OKOHYaHUH U3YyUCHUS
Xopo1o - pacyeTHas 4acThb COOTBETCTBYIOIIETO pa3zena
BEITIOJTHEHA BEPHO, B rpaduueckoit mucnuuinebel. PI'P nomkxHb! OBITH
YaCTH €CTh 3aMEUYaHus BBITMIOJTHEHBI U O(DOPMIIEHBI B
Y I0OBIETBOPUTENHHO - B PACUETHOM | COOTBETCTBUU C TPEOOBAHUSIMH
YaCTH €CTh 3aMEUYaHUsl, METOJ METOJIMYECKUX yKa3aHUl Kadeapol.
BBITIOJTHEHUS TpapUIeCcKOi 4acTu
BBIOpaH BEPHBIN
HeynosierBopurensHo - B
pacyeTHOM U rpauIeCcKOi YacTax
€CTh rpyObIC 3aMEYaHMSI.
Kontponbhas OtnnuHo - PaboTa BeICOKOTO 3amuTa TeMbl BKIIFOYAET PEIICHUE
pabota mo Teme KauecTBa, YPOBEHb BBIMOJIHEHUS 3a/1a4y B ayIUTOPUU U MPOXOTUT
paznena OTBEUaET BCEM TPEOOBAHUAM, MIOCJIE U3YyUYEHHUS

TEOPETUIECKOE COJIEpKaHne Kypca
OCBOCHO IOJTHOCTBIO, 6€3 IIPOOEeIIoB,
HEO0OXOTUMBIC TTPAKTUICCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MaTtepuagoM c(hOpMUPOBaHbI, BCE
MPe1yCMOTPEHHbIE MPOTPaMMON
oOydeHust yueOHbIC 3aaHMs
BBITIOJTHEHBI, JINOO HEKOTOPHIE U3
BBITIOJTHEHHBIX 3aIaHUIA COJIEPIKAT
HE3HAYUTENIbHbIE OIIMOKH

Xopouio - YpOBEHb BBIIOJIHEHUS
paboThl OTBEUaET OONBIINHCTBY
OCHOBHBIX TpeOOBaHUI,
TEOpPETUIECKOe COJIepKaHne Kypca
OCBOEHO YaCTHYHO, HO Mpo0esbl HE
HOCSIT CYIIECTBEHHOTO XapakTepa,
HEO0OXOTUMBIC TTPAKTUICCKHE
HaBBIKU PaOOTHI C OCBOCHHBIM
MaTepHUaJIOM B OCHOBHOM
c(hOpMHUPOBaHbI, HEKOTOPHIE BHUJIbI
3aJIaHUH BBIITOJIHECHBI C OIINOKaAMHU.
Y 10BNETBOPUTENHHO -
Teopernueckoe copepx aHue Kypca
OCBOEHO YaCTHYHO, HEOOXOIUMBbIE
MIPAKTUIECCKHE HABBIKA PAOOTHI HE
c(hOopMHUPOBaHBI, OOJIBITUHCTBO
MIPETyCMOTPEHHBIX MTPOTPAMMOit
3a/laHuil HE BBITIOJIHEHO; IPU
JIOTIOTHATEITLHOW CaMOCTOSITEIIEHOM
paboTe HaJl MaTepuaIoM Kypca
BO3MOYXHO TIOBBIIIICHHE KauecTBa
BBITIOTHEHUS Y4EOHBIX 3aJaHUM.
HeynosnersopurensbHo -
Teopetuueckoe cogepxkaHue Kypca
HE 0CBOEHO, HEOOXOIUMBIE
MIPAKTUYECKHE HAaBBIKU PAOOTHI HE
c(hOpMHUPOBAHBI, TPETYCMOTPEHHBIC

COOTBETCTBYIOIIETO pa3jena.
Busnersl cocTosT U3 3a1a4,
MMO3BOJISIONIUX OLIEHUTD
c(hOpMUPOBAHHOCTHh KOMIICTCHITUH.
Ha otBetn! oTBOAMTCS 1 yac.
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MPOrpamMMoOM 3a/IaHUs HE
BBITIOJIHCHBI

7.3 OnieHOYHBbIE CpeCcTBA
7.3.1 Tekymuii KOHTPOJIb

Tunoesoe 3a0anue ona pacuemno-zpaguueckoit pabomot Nel no meme "Ilnockan
cucmema cun"

Konctpyknus (puc. 6-10) coctouT M3 NIBYX YacTed, cOeaWHEHHBIX mapHupoM D. Ha
KOHCTPYKIIMIO JICHCTBYET PAaBHOMEPHO pacIpe/ieliCHHass Harpy3ka MHTEHCUBHOCTBIO q = 0,5kH/M,
napa cuii ¢ MoMeHToM m = 1,5kHwm,

cocpenotouennbie cwibl P (P = 3kH) u Q (Q = 4xH). Haiitu peakiuu onop u naBieHue B
MIPOMEKYTOUHOM IApHHUPE 3aJaHHOW COCTaBHON KOHCTPYKIUH. [Ipy BRIUMCICHUAX CUUTATh a = 2M,
b=1,5m, c=1m, a=30°, = 60°.

LT
(="
b1
<

-C:'

Tunoeoe 3aoanue ons pacuemuo-zpagpuueckou pavomer N2 no meme "'Onpedenenue
CKopocmeii u YCKOPEHUIl Mo4eK meepoozo mena npu HOCHYNAMEIbHOM U 6PAULAMENbHOM
osuicenunax""

[To 3anaHHOMY 3aKOHY JBMXKEHMs Koieca 1 ¢, = 5t* —12t (pax) onpenenuTh IS MOMEHTA

BpPEMEHHU t1 ¥ IOKA3aTh Ha PUCYHKE:

1. AnreGpandeckue yrioBble CKOPOCTH M YCKOPEHHUs Kouiec 2 U 3;

2. CKOpOCTh M YCKOpEHUE Tpy3a 4;

3. CkopocTb, HOpMaAJIBHOE, KacaTeabHOE U MOJHOE yCKOpeHus Touku M koneca 2.

[Tpockanp3biBaHUE 3yO4UaThIX KOJIEC, HAXOMASIIMXCS B 3alEIUIEHUH, OTHOCUTEIBHO JPYT
Jpyra, MpPOCKalb3bIBAHME MEXKIYy IIKMBaAaMH, TPOCOM M PEMHEM OTCYTCTByeT. Tpoc cuurarh
HepacTsHKUMBIM. CXeMbl MEXaHU3MOB IIPUBEICHBI Ha PUC., UCXOHbIE JaHHbIE — B TAOIUIIE.

Bapuant Panuycel kosec, M Bpewmst
R1 R> r R3 rs f1, ¢
1 0,2 0,3 0,15 0,05 - 0,5
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Tunoeoe 3a0anue ona pacuemuo-zpagpuueckoit pavomot Ne3 no meme "Kunemamuueckuii
aHAU3 N0CK020 Mexanuzma''

B xynucHOM MexaHHM3Me IO 3aJaHHBIM XapaKTEpUCTUKaM JABUKEHHUS 3BEHa lompeneiuTb
BEJIMYMHEI, YKa3aHHBIC B Ta0ymIle B cTONOmax « Haltm.
[TonoxxeHus 3BeHhEB MEXaHU3MOB N300paKeHbI HA PUCYHKAX.

JaHO
OA, a. @, . £,. V.. dp . .
Bapnant 1 1 D D Haiitn
- - —-l - -}
CM rpan ¢t c emc’ | emee”
. s | . _ rr —
1 60 3 - I'; tp

i

Tunoeoe 3a0anue onsa pacuemno-zpaguueckoii pabomot Ned no meme "Bmopasn 3adaua

ounamuxu. Humezpuposanue oughghepenyuanvHvlx ypagHeHuil O0BUNCEHUA MAMEPUATLHOU
n
moukxu

I'py3 D maccoit m, nomy4uB B Touke A Ha4aIbHYIO CKOPOCTb Vo, JBHIKETCS B U30THYTOM TpyOe
ABC, pacrionosxeHHOH B BEpTUKAIBHOH IJIOCKOCTH. Y YacTKU TPYOBI MITM 002 HAKIIOHHBIE, FITH OJIUH
TOPU30HTAIIBHBIN, a Apyroil HakiIoHHbIN. Ha yuacTke AB Ha rpy3 KpoMe CHJIbI TSDKECTU JIEHCTBYET

nocTosiHHas cuia (Q (ee HampaBleHUE MOKA3aHO HA PUCYHKAX) U CHJIa COMPOTUBIEHUS Cpenbl R,
3aBUCSIIAS OT CKOPOCTH V Tpy3a (Cuia HarpaBJieHa TPOTHUB JBUKCHU).
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B touke B rpy3, He u3MEHss 3HaYEHUSI CBOEH CKOPOCT, MEpexoauT Ha ydacTok BC TpyOsl,

I7ie Ha HEro KpOM€ CHJIbI TSKECTU JCMCTBYET mepeMeHHas cwia F, mpoekuus KOTOpod Ha OCh X
3anmana B Tabnuie JI.1. Ock x HanpaBieHna mo BC ot Touku B.

CuuTas rpy3 MaTepuanbHON TOUKOU U 3Hast paccrosiHue A B=L wiu Bpems t1 [BukKeHME Tpy3a
0T TOYKHU A 10 TOUKH B, HaliTH 3aKOH JBIKCHHS Ipy3an Ha yuacTke BC, T.e. x=x(t). Tpenuem rpysa
0 TpyOy npeHeOpeys.

Hoxep m, Yo, MfC Q. H R H L x| thc Fx, H
BapHAHTA =
1 2 20 6 0.4v 25 -Scos(4t)
1 A 3
a j
D C D y
C D - 807 X D a
x ~ B 40 80°
B

Tunoeoe 3a0anue ona pacuemno-zpaguueckoit pabomot NeS no meme "Hccnedosanue
OMHOCUMETbHOZ0 0BUNCCHUA MAMEPUATbHOU MouKu'"'

[[Tapuk M, paccMaTpuBaeMblii Kak MaTepHallbHass TOYKa, [EpeMeniaeTcs 1o
HAJTUHAPUYECKOMY KaHaTy JABWXKYyIerocs tena A. HallTu ypaBHeHHE OTHOCHUTEIBHOTO JBHKECHUS
storo mrapuka x = f(t), npunsB 3a Hayas0 oTcyera TouKy O.

Teno A paBHOMEpPHO Bpalllae€TCsi BOKPYT HETOBIKHOM ocH (B BapuaHTax 2, 3,4, 7, 10, 11,
14, 20, 23, 26 u 30 och BpallleHUs Z1 BEpTHKaJIbHA, B BapuaHTax 1, 12, 15 u 25 och BpaieHus xi
ropusoHTanbHa). B BapuanTax 5, 6, 8,9, 13, 16, 17, 18, 19, 21, 22, 24, 27, 28 u 29 teno A nBuxkeTcs
MOCTyNaTeNbHO, MapajieIbHO BEPTUKATbHOU MIOCKOCTH Y10171.

Haiitu Takxe KOOpAMHATY X U 1aBJICHHUE IIApUKa HA CTEHKY KaHaJia Py 3aJJaHHOM 3HAYCHHUH

t=1,.
Homep a, m, ® Hauanbusie t, |c, lo, | YpaBuenune |r/h, |f
BapuaHTa | rpan | Kr pan/c | JaHHbIe ¢ H/em | M JBYKECHUS M
X0, M | X,,M/C Tena A
1 — 005 | 7 0 0,5 06 | — — | _ — 10
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Tunoesoe 3a0anue 011 pacuemuo-cpaguueckoit pabomot Ne6 no meme "llpunyun
603MOICHBIX nepemeuieHu’"

MexaHu3m, pacrojoKEHHbIA B TOPU30HTAJIBHOM IJIOCKOCTH, HAXOAUTCSA NOJ JIEUCTBUEM
MPWJIOKEHHBIX CHJI B PABHOBECHU; TMOJIOKCHUE PABHOBECHS OIMpPEAENseTcs yriiamMu o, B, v, @,
0 (puc. J16.1-J16.10, Ta6mn. J16). JIauHbI cTepKHEH MeXxaHHu3Ma (KpUBOLIKIIOB) paBHEL: 11 = 0,4 M, l4 =

0,6 M (pa3mepsi |2 1 |3 MPoM3BOIIBHBI); TOUKA £ HAXOAUTCS B CEPEAMHE COOTBETCTBYIOIIETO CTEPIKHSL.

Ha nmonm3yn B mexanu3ma JeicTByeT Cuiia ypyrocTu npykuuel F ; aucnenno F =CA , rae ¢
—K03(PHUITMEHT )KECTKOCTH NPYXKUHBI, A — €€ nedopmarusi. Kpome Toro, Ha puc. 1 u 2 Ha mon3yH D

neiictByer cuina Q , a Ha kpuBowun Q1A — napa cuit ¢ MomenTom M, Ha puc. 3—10 Ha KpUBOIIMIIBI

O1Au O,D peiictByror napel cui ¢ MomeHTamu My u M.

Onpenenuth, 4eMy paBHA IIPU PaBHOBECHH JieopManus A MPYKHUHBI, U YKa3aTh, PACTAHYTa
Ipy>KMHA WIK CKaTa. 3HAaYEeHUs BCeX 3aJaHHbIX BEJIMUMH puBeAeHbl B Tabiuue /16, rae Q BelpaskeHo

B HbIOTOHAX, a M, M1, Mb — B HBIOTOHOMETpAX.

Homep | Yrusl, rpag ¢, Hem | M Q M1 M2 Howmep

YCIIOBHS pHCYHKa
o p Y ¢ 0

1 90 120 90 90 60 180 100 400 1
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Tunoeoe 3adanue 011 KoHmpoawvhou padomer Nel no pazoenam '"Cmamuxa u
Kunemamuxka"

1. Onpenenutsh peakiuto onopsl B, eciim F=15kH; qg=4xH/m; M=8xHwm
B

YYV VY

60°

/15

< »
l L

M
2. I[JIH JAaHHOT'O ITOJIOKCHNA MCXAHN3Ma II0KAa3aTh BCKTOPLI CKOpOCTeﬁ BCCX
YKa3aHHBIX TOUCK U YITIOBBIC CKOPOCTH 3BCHLCB.

Tunoeoe 3a0anue onsa kKonmponwvhou padomor Ne2 no pazoeny: "' /lunamuxa’

1. JIBmky1iasicss MEXaHUYECKasi cUcTeMa COCTOUT u3 Tpéx ten. LlenTp macc tena 1 umeer
ckopocth V. M3BecTHbI paanychiRy, I3, Rz Ten 2, 3 u MoMeHT uHepuuu Jczx3 Tena 3 OTHOCUTEIBHO
OCH, TPOXOMSIIEH uepe3 ero IEHTP Macc MEepPHeHIUKYISIPHO IUIOCKOCTH pHUCYHKa. Ompenenutsb
KHHETUIECKYFO SHEPTHUIO Tella 3 B 3aBHCHUMOCTH OT CKOPOCTH V ¥ T€OMETPHYSCKUX ITapaMeTPOB ITOM
cuctemsl. T3 =?

2. Teno A Bpamraercs oTHocuTedbHO ocH O1Z1 ¢ MOCTOSHHOHM YTrioBo# ckopocThio. Ilo
[JIaJKOMYy KaHajly, BBIIOJIHEHHOMY B Teine A, mepememiaercs Todka M Maccoil M corjiacHo
ypaBHenuto apmwkenuss X = f(t). Bammcarb OCHOBHOE ypaBHEHWE JWHAMUKH OTHOCHUTEIBHOTO

JBIDKEHHUA Toyku M. M - a, = ?



HCO

7.3.2 TlpomexkyTOUHASI ATTECTAIUA

Bonpocui k 3auemy
OIIK-1. Cnocoben npumenamsb ecmecmeeHHOHAYUHbIE U 00UleUHIICEHEPHbLE 3HAHUS, MEMOObl
MAMeMAmMu4ecKo20 aHanu3a U MOO0eUuUpoGanus 6 nNPoPheccuoHaIbHoll 0esamenabHOCmU

CTATUKA

1. Kakoe Teno Ha3pIBatoT a0COIOTHO TBEPIbIM?

2. Kakuie cucTeMbl CHIT Ha3bIBAIOTCS YPABHOBEIICHHBIMU ?

3. Yro Takoe paBHOAEUCTBYIOIIAs 3aJaHHON CUCTEMBI CUJT?

4. IlepeuncianTe akCUOMBI CTATUKH.

5. Kakue Tena Ha3pIBarOTCS CBA3SIMU AJI JAHHOTO Tena?

6. UTo Takoe peakiuu cBs3eil?

7. Kak HampaBlieHbI peakliu: a) TJIaJKOi MOBEPXHOCTH; 0) MapHUPHO- MOJIBUKHOU OIOPHI;
B) IIapHUPHO-HETIOABM)KHON OIOPHI; T) HEBECOMOTO CTEepXHS; J) C(hepHuecKoro miapHupa u
MOATMATHUKA; €) KECTKOM 3aIeIK1; K) THOKOU CBsI3U?

8. Kak onpenensieTcss npoeKus CUiIbl Ha OCh?

9. Kakune cucTeMBbl CHIJI Ha3bIBAIOTCS CXOASIIIUMHCS?

10. Kakue cucteMbl CHI1 Ha3bIBatOTCS MapajIeIbHbIMU?

11. Kakue cuctembl CHII Ha3bIBAIOTCS IPOU3BOILHBIMU ?

12. 3anummure ycCIOBHSI PABHOBECUSI CHUCTEMBI CXOISAUIMXCS CHJI B T€OMETPUUECKOW H
aHAJTUTUYECKOH opmax.

13. Yto Ha3bIBaeTCs napou cui?

14. Kak BEIYMCIUTh MOMEHT Taphi?

15. Kak n300pa3uTh BEKTOp MOMEHTA 3TOW mapsl?

16. 3aBucuT 1 1elicTBHE MMAaphl CHJI HA TEJIO OT €€ MECTA B INIOCKOCTU?

17. B yeM cOCTOUT yCIIOBUE SKBUBAJIEHTHOCTH JIBYX Hap?

18. 3anumuTe yCcIoBUS PaBHOBECHS CHCTEMbI NapaJlIEIbHBIX CHJI: a) Ha TUIOCKOCTH, 0) B
MPOCTPAHCTBE.

19. Uemy paBe€H MOMEHT CUJIbl OTHOCUTEJIBHO TOYKH?

20. Kak n300pa3uth BEKTOP MOMEHTA CUIIbl OTHOCUTEIILHO TOYKHU?

21. Korma MOMEHT CHJIbI OTHOCUTEIBHO TOYKH PaBEH HYJIIO?

22. Kak MpUBECTH CUITY K TOUKE, HE JIeXKalllel Ha JINHUU €€ JeHCTBUSA?

23. Kak npuBecTH NpOU3BOJIBHYIO CUCTEMY CHJI K JAHHOMY LEHTPY?

24. Yemy paBeH «TJaBHbIN BEKTOP» MPOU3BOJIBHON CUCTEMBI CHJI?

25. UeMy paBeH «TIJIABHBIA MOMEHT» MPOU3BOJIBHOW CHUCTEMBI CHJI OTHOCHUTEIBHO JAHHOIO
eHTpa?
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26. UeM 0TIMYAIOTCS TOHSATHS «TJIABHBIM BEKTOP» U «PABHOAECHCTBYIOIIASD))

3a/laHHOM cUCTeMBI cui?

27. Kak onpeneautb MOMEHT CHJIbI OTHOCUTEIBHO OCU? B Kakux cilydasx OH paBeH HYJIIO?

28. Kak 3amucarpb ycaoBUsi paBHOBECHS ITPOU3BOJIBHONM CHUCTEMbI CHJI: a) Ha TUIOCKOCTH, 0) B
MpOCTpaHCTBE?

29. B kakux cnydasx IUIOCKas CHCTeMa CHJI TPUBOJMUTCSA: a) K mape cui; 0) K
PaBHOJICUCTBYIOIICH?

30. Cdopmynupyiite Teopemy BapwHbOHA O MOMEHTE pPAaBHOACHCTBYIOIICH 3aJaHHOM
CUCTEMBI CHIL

31. Yto Takoe LeHTp mapajuienbHbIX cui? Kak HalTH KOOpAMHATHI LIEHTPA MapaljiesIbHbIX
cun?

32. 3anumute (HOpMyNbl Ui ONpEACNCHUS KOOPAWHAT IEHTpPa THKECTH Teia, ICHTpa
TSOHKECTH 00beMa, IIIOIIA N, TUHUH.

33. Kak ompenenuts KOOPAMHATHI IIEHTPA TSHKECTH Tella CIOXHOW (POpMBI: a) crmocoOom
CUMMeETpHUH; 0) ClTOCOOOM JIOTIOJIHEHHUSI; B) CIIOCOOOM BBIYUTAHUS?

34. Yto Ha3bIBACTCS TPEHUEM CKOJIBKEHUS ISl T€JIa B COCTOSIHUH TTOKOS?

35. Ot yero 3aBUCUT KOI(PPUIIMEHT TPEHUS CKOIbKEHUS?

36. Kak HanpaBiieHa peakiysl lEepoX0BaTOl MOBEpXHOCTU?

37. Uto Takoe yroi TpeHHs U Kak CBSI3aH OH ¢ KOA(PPUIIUEHTOM TpeHus?

38. Uto Takoe ko3 pUIMEHT TpeHUsT KaUCHHSI?

39. Uemy paBHO MaKkCHMalbHOE 3HAYCHHE MOMEHTA TPEHHS KaueHus?

KMHEMATUKA

1. UTo 3HAYUT «3a1aTh ABMIKEHUE TOUKH»?

2. YTo TaKkoe 3aKOH IBUKECHUSA TOUKU?

3. Kakumu cnoco0aMu MOKHO 3aJaTh JBMIKCHHUE TOUKH ?

4. Kak BbIpa3uTh BEKTOpPA CKOPOCTH M YCKOPEHUSI TOUKU YEpe3 panyC-BEKTOP 3TOM TOUKHU?
Kak Hanpasiensl 3T BekTopa?

5. Kak BBIYUCISIOTCS CKOPOCTU U YCKOPEHUSI TOYKU MPH KOOPAWHATHOM CIIOCO0E 3aaHus
JIBYDKEHUS?

6. Uro Ha3bpIBaeTcsi TpaekTopuen ABMxkeHUs Touku? Kak ompenenuTs ee W3 ypaBHEHUU
JIBIKEHUSI TOYKU B KOOpAMHATHOU popme?

7. MoryT ¥ ObITh pa3TUYHBI 3aKOHBI JIBHXKCHHS TOUEK, IBIKYIIUXCS IO OJTHOM TPACKTOPHUH?
[IpuBenuTe mpUMEpHI.

8. Kakune ocu Ha3bIBaIOTCSA €CTSCTBEHHBIMMU?

9. Uto Ha3bpIBaeTCs pajgulycoM KpHBU3HBI KpUBOW B AaHHOW Touke? YUeMy paBeH paaunyc
KPUBU3HBI: @) OKPYKHOCTU? 0) IpsIMOI?

10. Yemy paBHBI IPOEKIIMH BEKTOPA CKOPOCTU U BEKTOPA YCKOPEHUS TOUYKU HA €CTECTBEHHBIE
ocu?

11. Kak onpenenuTh KacaTellbHYI0 U HOPMAJIbHYIO COCTaBISIOIIME YCKOPEHHUS TOYKU IO
3aJITaHHOMY 3aKOHY JBMKEHUS TOUYKH TI0 TPACKTOPHH?

12. B kakux ciyyasix KacaTelbHOE U HOPMaJIbHOE YCKOPEHUSI TOUKU PABHBI HYJIO?

13. Kakoe nBM)KEHHE Tejla Ha3bIBACTCS MOCTYMATeNbHBIM? MOXKET JM MOCTyNaTelbHOE
JBUKEHHE Tela ObITh KPUBOJIMHEUHBIM, TIpsiMoNuHeHbIM? [IpruBeIuTe mpuMepsl.

14. Kak 3anucaTh 3aKOH ITOCTYNATEIbHOTO ABUKEHHS TBEPIOTO Tea?

15. Chopmynupyiite TeOpeMy O TPACKTOPHUSAX, CKOPOCTSAX M YCKOPEHHUSAX TOUEK TeJla MPHU €ro
MOCTYTATEeIbHOM JIBH)KEHUH.

16. 3anummnTe 3aKOH BpaIIaTeIbHOTO JBUKEHUS TBEPJOTO TeJla BOKPYT HETMOJIBHKHOM OCH.

17. Kak onpeenuTts yriaoByr CKOPOCTh, YTIIOBOE YCKOPEHUE TEA IIPU €r0 BPALLIEHUH BOKPYT
HEIOABIKHOI ocH?

18. Kakoe BpalieHue Teia Ha3bIBaeTCsl paBHOMEPHBIM, pABHOIIEPEMEHHBIM?
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19. Kak 3ammcarh 3aKOH: a) paBHOMEPHOrO W 0) paBHONEPEMEHHOTO BpAIIaTEIbHOTO
JBUKCHHS TBEPOTO TEJIa BOKPYT HETIOABUKHON OCH?

20. Kak cBs3aTh KHHEMaTUYECKHE XapaKTEPUCTUKH TOUKH (S, V, a)

BpaIIarouIerocs Teja ¢ yriioBbIMU XapaKTePUCTUKAaMU 3TOTo Tena (¢, o, )?

21. Kakoe 1BM>)KEHHE TOYKU HA3bIBAETCS CIIOKHBIM?

22. Y10 Takoe OTHOCUTEIBHOE, IEPEHOCHOE, A0COIIOTHOE JIBHXKEHHE TOUKU?

23. Yrto Ha3pIiBaeTCs aOCONMIOTHOM, OTHOCUTEIHHOU, MTEPEHOCHOW CKOPOCTHIO (YCKOPEHHEM )
TOYKHU?

24. 3anuimTe TeOpeMy O CI0KEHUU CKOPOCTEH TOUKHU.

25. 3anuiuTe TeOpeEMy O CJI0KEHUU YCKOPEHUHN TOUKH: a) IIPU IEPEHOCHOM [IOCTYIaTEIbHOM
JIBUXKEHUH? 0) MPU MEPEHOCHOM HENOCTYNaTeIbHOM ABUKEHUN?

26. 3anummre popmyiy A BeKTOpa yckopenus Kopuommuca.

27. Kak BBIYMCIUTH MOYJIb YckopeHus Kopuosnuca?

28. Kak nampanien Bektop yckopenus Kopuonuca?

29. Kakoe 1BM>KEHHE TeJla Ha3bIBAETCS IIOCKONApaJIEIbHBIM?

30. Ha xakue npocTeiiiine ABMKEHUS MOKHO Pa3yIOKUTh IJIOCKONApaUIEIbHOE JBUKEHHUE
TBEPAOro Tena?

31. Kak 3anuceiBaeTcs 3aKOH TJI0CKOMAPAIEIbHOTO JBUYKEHUS TBEPIOTO Tea?

32. 3anummure TeopeMy 0 CKOPOCTH TOUYKHU TIOCKOH (PUTYPBHI.

33. ChopmynupyiiTe TEOpeMy O MPOEKIHIX CKOPOCTEH TOUYEK IIOCKON (UTypHI Ha MPSIMYIO,
MPOXOISIIYIO Yepe3 STU TOUKH.

34. Kakast Touka Ha3bIBa€TCsl MTHOBEHHBIM LIEHTPOM CKOpPOCTEN?

35. Kak HaiiT monoKeHre MIHOBEHHOTO IIEHTPa CKOPOCTE MII0CKON (GUrypbi?

36. Kak ompenenstorcsi BEKTOPBI CKOPOCTEH TOYEK IUIOCKOW (UTYpPBI, WX MOAYJIHA M
HAIPAaBIIEHUS C IOMOIIIbI0O MTHOBEHHOT'O IIEHTPa CKOPOCTEi?

37. 3anummre TeopeMy 00 YCKOPEHUHU TOYKH TUIOCKOW (DUTYPHI.

JMUHAMUKA

1. Haz0BUTE OCHOBHBIE 3aKOHBI TUHAMUKNA MaTEPUATIbHOU TOUKH.

2. 3anuIiuTe OCHOBHOE ypaBHEHUE IMHAMUKH MaT€pUaIbHON TOUKH?

3. Banumute qudPepeHnranbHble ypaBHEHUS ABMKEHHUSI MaTepUaIbHOW TOYKH B BEKTOPHOU
¥ KOOpJIMHATHOM (hopmax.

4. 3anumuTe ypaBHEHUS IBUKEHHUS MaTepUaIbHOW TOUKU B MPOEKIUSAX HA €CTECTBEHHBIE
oCH.

5. Kakue oCHOBHBIE 3a7ja4 AUHAMUKH MaTEPUAJIBHOW TOYKH MOKHO peniarb ¢ IOMOUIbIO
Qg depeHIaIbHbIX YPaBHEHNUH IBUKEHNUS TOUKU?

6. UTo Ha3bIBalOT MEXaHUUYECKON CHCTEMOIT?

7. Kakue cuibl Ha3bIBalOTCS «BHEIIHUMMIY) U «BHYTPEHHUMN»?

8. Kak ompenensieTcst mojioxKeHue IIEHTPpa MacC MEXaHUYECKOU CUCTEMBI?

9. B yem 3akirogaercs TeopemMa O ABM)KEHHUH LIEHTPAa MacC MEXaHUYECKOW CUCTEMBI?

10. 3anummuTe auddepeHnnanbHble YpaBHEHUS JIBUKEHHS I[EHTpAa MacC MEXaHUYECKOU
CUCTEMBI.

11. Yemy paBHO KOJIMYECTBO JBMXKEHHS: a) MaTepuaibHOW TOUYKU? O) MeXaHHUUECKOH
cucteMsbl? B) TBEpJOro Tena?

12. Yro Takoe 3neMEHTapHBIA UMITYJIbC CHJIBI M UMITYJIbC CHIIBI 32 KOHEYHBIM ITPOMEXYTOK
BpEMEHU?

13. B yem cocTout TeopeMa 00 U3MEHEHUH KOJIMYECTBA IBUKEHUS: a) MaTepUAIbHON TOUKH?
0) MEXaHUYECKOW CHCTEMBI?

14. Korna cripaBesiuB 3aKOH COXpaHEHMs KOJTMYECTBA ABUKEHHSI MEXaHUUECKON CHCTEMBbI?

15. Yro siBnsieTCst MEPON MHEPTHOCTH TEJA MPU NOCTYATEIILHOM JBUKEHUH U IIPH BPALLIEHUT
BOKPYT, HETIOJBUKHOMN och?

16. JlaiiTe onpeneneHre MOMEHTA HHEPLIMH T€la OTHOCUTENBHO OCH.
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17. CdopmynupyiTe TeopeMy O MOMEHTaX HWHEPIUU Tela OTHOCHUTEIBHO JBYX
NapaJuIeIbHbIX OCEH.

18. YeMy paBeH MOMEHT KOJIMYECTBA IBUKEHUS MAaTEPUAIbHON TOYKH OTHOCUTEIIBHO LIEHTPa
uim ocu?

19. Yemy paBeH KHHETHYECKMH MOMEHT MEXAHMYECKOM CHCTEMBbl OTHOCHUTEIIBHO
HEIOJIBUYKHOTO LIEHTPA U HEMOABUXKHON OCH?

20. B yeM cocrout Teopema 00 U3MEHEHUH MOMEHTA KOJIMUYECTBA IBUKEHUSI MaTepUaIbHON
TOYKH OTHOCUTENIBHO HEMOABUKHOIO EHTPA U OCU?

21. B Kakux cily4asgXx MOMEHT KOJIMYECTBA JBWKEHUS MATCPUAIbHON TOYKH OTHOCUTEIIBHO
LEHTpa WJIK OCU TOCTOSIHEH?

22. B uyem cocTtouT TeopeMa 00 H3MEHEHWU KHHETHYECKOIO0 MOMEHTa MEXaHHYECKOM
CUCTEMbI OTHOCUTEJILHO HEIMO/IBHKHOT'O LIEHTPA U HEIIOABUYKHOM ocu?

23. Ilpn KakoM yCJIOBMM KMHETUYECKHH MOMEHT MEXaHHUYECKON CHUCTEMBbI OTHOCUTEIBHO
[EHTPa U OTHOCUTEIILHO OCH OYAET MOCTOSHHBIM?

24. Kak HaliTu KUHETUYECKUII MOMEHT TBEPJIOI0 T€Jla OTHOCUTEIBHO OCU €r0 BpalleHus?

25. 3anmre auddepeHnnanbHoe ypaBHEHHE BPALICHHS TeJla BOKPYT HETIOABHKHON OCH.

26. Yemy paBHa KUHETHYECKas HSHEpPrus: a) MaTepUalbHOW TOYKH? 0) MeXaHHYeCKOH
CUCTEMBI?

27. 3anumute (GopMyibl Ui KUHETMYECKOW HHEPruM Tejla: a) HPU MOCTYNaTeIbHOM
JBYDKEHUH, 0) IPY BPALICHUH BOKPYT HETIOJABMYKHON OCH; B) IPU TIOCKOMAPAIIICIIEHOM JBHKEHUH.

28. Kak HaiiTu paboTy MOCTOSHHOM CHJII HAa KOHEYHOM IIE€pEeMELICHHMM TOYKH €€
pUIOKEeHNA?

29. Kak HaiiTu paboTy mepeMEeHHOW CUibl Ha KPUBOJIMHEWHOM IEpEeMELICHUHM TOYKHU ee
pUIOKEHUA?

30. Uemy paBHa paboTa: a) CHIIbI TsKeCcTU? 0) CHIIBI yIIpyrocTu?

31. HanumuTe aHATMTHYECKYTO (POpMYITy IS DIIEMEHTapHON pabOThI CHJIBI.

32. Kak HaiiTu paGoTy CHJIbI, IPUIOKEHHOM K Tely, BpalllaroIleMycs BOKPYT HETIOABHKHON
ocu?

33. Uemy paBHa MOIIHOCTb CHJIBI?

34. B ueM cocTouT TeopeMa 00 U3MEHEHNUU KHHETHUECKON SHEPTUH: a)aJis

MaTepuaibHOU TOUKU? 0) ISt MEXaHHYECKON CHCTEMBbI?

35. Uemy paBHa cujia MHEPIIMU MAaT€pHAIbHON TOUKH?

36. Uemy paBeH IIaBHbBIN BEKTOP CHJI HHEPIIMH TBEPAOTO Tena?

37. UYeMmy paBeH TIJaBHBII MOMEHT CHUJ HWHEPLUHMH TBEPAOrO TejJa OTHOCUTEIBHO OCH
BparieHus?

38. B uem cocrout npuHuun JlamamGepa i MaTepuaibHOM TOUKH U JUI MEXaHWYECKOH
CUCTEMBI?

39. Ha3oBute oTiM4Ms BO3MOXHBIX IEPEMEIIEHNN OT JEHCTBUTEIbHBIX.

40. Jlaiite onpeneneHue 00OOIIEHHBIX KOOPIMHAT MEXaHUYECKON CUCTEMBI.

41. Kak onpenenuTh YUCIIo CTeNeHel cBOOOAbI MEXaHUYECKON CHCTEMBI?

42. Jlaiite onpeneneHNe BO3MOXKHOU paboThl.

43. Kak ompenenuth 06001meHHyo cuiny? KakoBa ee pasMepHOCTb?

44. [TaiTe onpeaeneHue U NPUBEANTE IPUMEPBI HIICATbHBIX CBS3EH.

45. ChopmynupyiTe MPUHIIMIT BOZMOXKHBIX ITePEMEIICHUH.

46. Iloxaxnre, Kak Ha OCHOBE MNPHUHIMIA BO3MOXXHBIX IEPEMEIIEHNNA HAWTU YCIOBUSA
paBHOBECHSI TBEPAOIO TEINA.

47. Hanumure oO1iee ypaBHEHNUE JUHAMUKH.

48. Kakue ypaBHEHMs Ha3bIBAIOT ypaBHEeHUsIMHU Jlarpansa BToporo poja?

49. B KakuX NepeMeHHBIX JO0KHA OBITh BhIpAa)KEHAa KMHETUYECKash SHEPIUs MEeXaHUUeCKON
CUCTEMBI IIPY COCTABIIEHUU ypaBHEeHUH Jlarpanxka Broporo poga?
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Bonpocut k 3x3ameny
OIIK-1. Cnocoben npumenams ecmecmeeHHOHAYYHbIE U 00ULCUHIICEHEPHBIE 3HAHUA, MEMOObl
MamemamuyecKozo aHanu3a u MoOeauposanus 6 NPpoheccuoHaIbHOU OesmeabHOCmU

1. T'eomerpuyeckue XapaKTEpUCTUKHA IUIOCKAX CEYCHMM: CTATUYECKHE MOMEHTHI,
OTIpeIeJIeHUE TTOJI0KEHUS LIEHTPA TSHKECTH TUIOMIAH; IEHTPOOSKHBI MOMEHTHI MHEPIUH.

2. I'eomeTpu4ecKUe XapaKTEPUCTHKH IIOCKMX CEYCHMI: OCEBbIE M IOJSAPHBIA MOMEHT
WHEPLIUH, OCEBBIE MOMEHTBI CONIPOTUBIIEHNS, MOMEHT COIIPOTUBIICHUS IIPU KPYUEHUH.

3. I3MeHeHne 0ceBbIX U LIEHTPOOEKHOIO MOMEHTOB HHEPLUH MPH MapajlIeIbHOM IIepeHoce
Ocell ¥ IOBOPOTE OCEl; INIABHBIE OCH MHEPLIUU U IJIABHBIE MOMEHTBI HHEPILIUH).

4. IloHATHE O MPOYHOCTH, KECTKOCTH U YyCTOMYHBOCTH.

5. Meron ceyenuid (ompeneneHHE BHYTPEHHUX CHIIOBBIX (DaKTOPOB —MPONOJIBHBIX U
HOINEPEYHBbIX CHJI, KPYTSAIMX U U3rubaromux MoMeHTOB). [locTpoenue s1top BHyTPEHHUX CUIL.

6.  MexaHuueckue  XapakTepUCTUKU  MarepuanoB.  JluarpaMma  pacTsDKEHMS
MaJIOyTJIepoAuCcTOM cranu. [Ipenensl mponopUrOHaIBbHOCTH, YIPYTOCTH, TEKY4YECTH, IPOYHOCTH.

7. IInactuyeckue XapakTEpUCTUKH MaTepHalioB (OTHOCUTEIBHOE yIJIMHEHHUE IIPH pa3phiBe,
OTHOCUTEJIBHOE CYKEHHE IIPU Pa3pbIBe), YCIOBHAS U UCTUHHAS AMArpaMMbl HANIPsDKEHUH.

8. Jlepopmanusi pacTspkeHUs — Ckartus. 3akoH ['yka B aOCOJIFOTHBIX M OTHOCHUTEIBHBIX
BEJIMYNHAX.

9. Koadpdunuent nonepeunoit aegopmarmu (Ilyaccona).

10. INorennuaneHast 3HEprus eGpopmanuu.

11. OO6Gobménnplii 3akoH ['yka. YcinoBHe MNPOYHOCTH TPU PACTSHKCHHU (CKATHH).
KoaddumuenT 3amaca npoyHocTw.

12. Y3ru6. [TocTpoeHue 3Mop MOMEePEYHBIX CUI H U3TUOAIOIIINX MOMEHTOB.

13. BblunciaeHne HOPMaJIbHBIX U KacaTeNbHBIX HalpspKeHUH. YcioBus npoyHocTtd. [ToGop
MIOIIEPEYHBIX CEUCHUM.

14. Onpenenennie mporuOoB U YIJIOB TOBOPOTa METOJIOM HayallbHBIX apameTpoB. [IpoBepka
Ha MPOYHOCTH 110 TEOPUH HaUOOJBIINX KacaTeIbHbIX HAPSHKEHUH.

15. Kpyuenne. [locTpoeHue »mrop KpyTAIUX MOMEHTOB M YIJIOB IOBOpOTa. Beruncienue
HaANpPsDKEHUH TpU KPYUYEHUH BAJIOB KPYTJIOrO MONIEPEUHOT0 CEUEHUSI.

16. YcnoBue npoyHOCTH U MOAO0P pa3MepoB MOMEPEUHBIX CEYEHUH CIUIOIIHOTO U TOJIO0ro
MOTEPEYHBIX ceueHUM. Pacuér Ha KECTKOCTD.

17. CnBur. Berancnenue HanpsikeHus. Pacu€r 3akn€nounbIx coeuHeHni, 001TOB, BpyOOK U
CBapHBIX LIBOB.

18. Knaccuueckue Teopuu NpoO4YHOCTH (TeopHst HaMOOJIBIINX OTHOCUTEIBHBIX Ae(popMariuii,
MaKCHMaJbHBIX KacaTeJIbHBIX HANPSYKEHUI U SHEPreTHIecKas Teopusi) Y CII0OBUS IPOYHOCTH.

19. YcroituuBocTh cxatbix crepkHed. dopmyna Ditnepa u npeaensl €€ NPUMEHHUMOCTH.
3aBUCUMOCTb KPUTHYECKOM CHIIBI OT CIIOCO0A 3aKPETICHUsI CTEPHKHEH.

20. [TonHbIi rpaduK KpUTHYECKUX HANIpsKEHUH. Pacu€T Ha ycTOMUMBOCTD IO KO3 PUITHEHTY
MOHMIKEHUS OCHOBHBIX J0ITyCKAaEMbIX HANPSKEHUM.

21. BHeneHTpeHHOE pacTsukeHue (cxkaTue): Borunciienne HanpsKeHUi.

22. PacuéTr Ha IpOYHOCTH NPU BHELIEHTPEHHOM PAaCTSDKEHUU-CKATUH. Y CIIOBUS IIPOYHOCTH.
[Tonsitue o sape ceuenus. [loctpoenue spa cedeHus s MPSIMOYTOJIBHOTO U KPYTJIOTO CeYeHHM

23. Kocoit u3ru6: BwiBox ¢GopMysbl BBIYMCICHHS HANpsOKEHUH. YCIOBHS MPOYHOCTH.
Omnpenenenue nepeMeneHui npu KOcoM u3ruoe

24. CoBmecTHOe aelicTBHE M3ruba U KpydeHus. OnpeneneHue M3rHOarOmUX U KPYTALIHX
MOMEHTOB. Pacuér Ha MpoYHOCTH MPU COBMECTHOM JI€HCTBUH U3TH0a U KPyUYEeHHUS

25. YcroluuBOCTh CXKaThIX CTepkHeH: BrpiBon dopmynsl Diinepa uis BBIYHUCICHUS
KPUTHYECKON CHIIBI MPOJIOJIBHO C3KaToro cteprkHs. [Ipenensl mpuMeHnMocTH GpopMyIisl Diiepa.

26. 3aBHCUMOCTh KPUTHYECKOH CHJIBI OT CIoco0a 3aKkperuieHus crepxkHeil. OmpeneneHue
KPUTHYECKUX HANpsOKEHUM Opu pacuére Ha yCTOWYMBOCTh. . [lonmHbli rpaduk KpUTHUECKHUX
HaIpsOKCHUN.
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27. Pacuér Ha yCTOMYMBOCTH TO KOA(D(HUIIMEHTY MOHMXCHHS OCHOBHBIX JIOIYCKAaE€MBIX
HanpspkeHui. PanonansHbie GOpMbI TONEPEUYHBIX CeUeHUH U pacuéTax Ha yCTOMYMBOCTh. BbiOOp
THUIIA CCUEHUS U MaTepuaia IIpu pacu€rax Ha yCTONYUBOCTh

Kypcoeasa paboma
Tunoeoe 3adanue na Kypcosyw pabomy «Pacuemwvt nHa npounocme, dHcecmkocmov u
YCHOUYUBOCHIL CINEPHCHEBBIX ITIEMEHNO6 KOHCMPYKUUIL)

Ilenbto KypcoBoii paboThl «PacueTsl Ha IPOYHOCTD, KECTKOCTh U YCTOWYMBOCTD
CTEP>KHEBBIX 2JIEMEHTOB KOHCTPYKIIHID» SIBJISIETCS IPHOOPETEHNE MPAKTHIECKUX HABBIKOB pacyera
CTEP>KHEBBIX 3JIEMEHTOB KOHCTPYKIMH B YCIOBUAX IPOCTOrO U CIOKHOI'O COIPOTUBIICHMSL.

KypcoBast paboTa BKIIIOYAeT CIEAYIOIIUE 3aJaHUs:

1) 3aganue 1 — Pacuer Ha NPOYHOCTH U KECTKOCTh CTYIIEHYATOI'O CTEP>KHSA IIpU
[EHTPAJILHOM PACTSHKEHUU U CKATUH.

2) 3aganue 2 — PacueT Ha MPOYHOCTh U KECTKOCTh CTYNIEHYATOI'O CTEPXKHS IIPU KPYUECHHUH.

3) 3amanue 3 — [IpoeKTHPOBOYHBINA pacyeT Bana (HPUKIMOHHON Mepeadyn U3 yCIOBUH
HIPOYHOCTHU U KECTKOCTHU IPU KPYUECHUHU.

4) 3ananue 4 — PacueT Ha IPOYHOCTH U )KECTKOCTh OaJIKU IIPU U3TUOE.

5) 3apanue 5 — IIpoBepouHbIil pacyeT Ha yCTOMYUBOCTD MPOI0JIBHO-CKATOTO CTEPIKH.

3ananme 1. Pacyer Ha MPOYHOCTD U JKECTKOCTh CTYINEHYATOTO CTEPXKH P LEHTPAIBHOM
pacTsokeHnd U cxaThd. CTalbHOU CTYNEHUYATHIN CTEPKEHb (MOIY b HOPMAIBHOM YIIPYTroCTH
E=2-105 MIla; nomyckaemoe HopmanbsHOe Hamnpsbkenne cadm=160 Mlla) narpysxen
cocpenoroueHHbiMU cuitamu F1, F2, F3. Crep)keHb COCTOUT U3 TPEX y4aCTKOB, ABa U3 KOTOPHIX
UMEIOT OJIMHAKOBBIN TUII M pa3Mep MONEPevyHOro ceueHus. [IpuHsaTh qomyckaeMyo abCoMOTHY IO
JUHEHHYI0 Jedopmanuio s crepxkas ladm=1 mm.

Tpebyeres:

1 Onpenenuts npoponbHyto crity Nz, KH, Ha KaXI0OM ydacTKe Harpy>XeHus CTEPKHS U
IIOCTPOUTB IIIOPY.

2 OnpenenuTh U3 yCIOBHS MIPOYHOCTH pa3MephI MOTIEPEUHBIX CEYCHUN CTEPIKHS 110
y4acTKaM: MPSIMOYTOJIbHOE MOMIEPeYHOe cedeH e (IIpU cooTHOLIeHHH cTopoH h\b=2); kpyrioe
CIUIOIIHOE TIOTIEPEYHOE CEUCHHE.

3 Onpenenuts HauboJbIIEE HOPMaAIbHOE HanpsbkeHue omax, MIla, Ha Ka)x1OM ydacTke
Harpy»KeHus CTepP>KHs ¥ BBIIOJIHUTB IPOBEPKY YCIOBHs MPOYHOCTH. [locTpouts smropy
pacripeneneHus HauOOJIbIINX HOPMAIIBHBIX HANpsDKeHU omax, MIla, 1o JutmHe CTepKHS U AITFOPHI
pacripesiesieH|s] HOpMalbHbIX HanpspkeHuil ¢, MIla, mo monepeyHbIM CEYEHUSIM CTEPIKHS.

4 OnpenenuTs aOCONIOTHYIO JUHEHHYIO NedopMaiuio cTepkHs Al, MM, U BBIIIOJTHUTD
IPOBEPKY YCIOBUS JKECTKOCTH cTepKHs. [1ocTpouTh 3MI0pY JIMHEHHBIX IepeMeeHUH oNepeYHbIX
ceueHui Al, Mm.
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3ananme 2. PacyeT Ha NMPOYHOCTh M KECTKOCTh CTYNEHYATOrO CTEPXKHS MPU KPYUEHHH.
CranpHOl cryneHuatslii ctepxeHb (Monynb caura G=8:104 Mlla; nomyckaemoe kacaTesbHOE
HanpsbkeHne tadm=56 MIla) HarpyxeH cocpenoToueHHpIMU MoMeHTaMu M1, M2, M3. CtepxeHb
COCTOMT M3 TpEX YYacTKOB, JBa U3 KOTOPBIX MMEIOT OJMHAKOBBI THUI M pa3Mep IONEPEUHOIO
ceuenus. [Ipunsare nomyckaemyo aOCOMOTHYIO YIIIOBYIO Aedopmaluio vadm=1 rpa.

Tpebyercs:

1 Onpenenuth KpyTAmuii MOMeHT Mz, H'M, Ha KaXJI0M y4acCTKe Harpy>XeHUs CTEP>KHS U
IIOCTPOUTBH IIIOPY.

2 Omnpenenuth U3 YCIOBHUA TPOYHOCTH pa3MEpbl MOMEPEUYHBIX CEYCHUH CTEepIKHS:
npssMoyrosibHoe mornepedHoe ceuenue (h\b=2); kpyrioe cCIUIOIIHOE TOMEPEYHOE CEUCHUE WU
KpyTrJjoe.

3 Omnpenenuth HambosblIee KacaTelbHOE HampspbkeHue tmax, MIla, Ha KaxIoM ydacTke
HArpy’>KeHUsI CTEp>KHS U BBINOJIHUTH MPOBEPKY YycioBUA mpouyHocTu. lloctpouts »smropy
pacripeniesieHus] HanOOJBIINX KacaTelbHbIX HaNpshKeHuid tmax, Mlla, mo ajmmHe cTepKHs U 3MI0pHI
pacnpezienieHus: KacaTeNbHbIX HarnpshkeHuid T, MIla, mo momnepedHbIM cedeHUsIM.

4 OmnpenenuTh a0OCOMIOTHYIO YIJIOBYIO IehOopMaiuio CTepXHS AL, paa, U BBIIOJHUTH
MIPOBEPKY YCIIOBUS >KECTKOCTH CTepkKHA. [locTpouTh 3MmIopy yrioB 3aKpy4YHMBaHUS MOMEPEYHBIX
ceueHuil crepxHs Av, paf.

My fjl/{ h / M;

3ananme 3. IIpoeKkTHpOBOUHBIA pacueT Baja (QPUKLUMOHHOW Meperaud W3 YCIOBHH
IPOYHOCTH M JKECTKOCTH NpU KpydeHuu. OT 31eKTpoJBuraress Ha Bal | mocpeacTBOM peMEHHOMN
nepeaayn (WkuB auamerpoM D u mkuB quamerpom D1) mepenaercs mMomHocTs P npu vactore
BpallleHus h Baja aiexTpoasurarens. C Bana | mocpencTBoM QpUKIIMOHHON Mepeiadu MOCTyaeT Ha
Ban Il momHocTe Pl (mkuB nuamerpom D2 u mikuB auamerpom D3). C Banos I u Il moctynator
pabounm mammHaMm wmoiHocTH P2, P3, P4 u P5. Ceuenus BajioB cuuTaTh MO BCEU JJIMHE
noctosHHbIMU. [IpuHATH nomyckaemoe kacarenbHoe HampspkeHue tadm=80 Mlla, moaynps casura
G=8-104 MlIla.

Tpebyercs:

1 OnpenenuTh OCHOBHBIE XapaKTEPUCTUKHU ITepeiad.

2 Omnpenenuth KpyTAmMid MomMeHT Mz, H-M, Ha KaXJIOM yd4acTKe Harpy>kKeHHs Baja H
ITOCTPOUTH SIIOPHI.

3 Onpenenuts quametpsl BajoB dI, M, u dII, MM, U3 yCI0BUS TPOYHOCTH U KECTKOCTH.

ﬁ - e 48
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3ananmue 4. Pacder Ha MPOYHOCTH U )KECTKOCTh Oaniku nipu n3rude. CranbHas 0ajaka Ha JBYX
onopax (MoayJsib HOpMaiabHOU yrpyroctu E=2-105 Mlla; nonyckaemoe HOpMalIbHOE HAMPSKEHUE
cadm=160 MIla) Harpy>xeHa paBHOMEPHOW pacIpeACIICHHOW HArpy3Kol HHTCHCHBHOCTBIO (,
cocpeoToueHHOH cwilol F uim cocpeoroueHHpIM MOMeHTOM M. IIpuHATE gonyckaemoe JIMHEMHOe
nepemenieHre yadm=3 MM; J0IMyCcKaeMyr OTHOCUTEIbHYIO yTII0BY0 Aehopmanmio Hadm=0,5°.

Tpebyercs:

1 ITocTpouTs 3mrOpHI pacnpenenenus nonepeunoi cuiibl Qy, KH, n u3rudaronero MoMeHTa
Mx, kH'M, 110 pyimHe OaKu.

2 U3 ycinoBUs MPOYHOCTU IO HOPMaJIbHBIM HAMPSHKEHUSM OINPEAETUTh pa3Mep MONepeyHOro
CEUYCHMSI: KPYTJIOE CILUIONIHOE U JBYTaBp (ILIBEILIED).

3 Onpenenuth HanOoJblIIee HOPMaIbHOE HarpsbkeHne omax, Mlla, 1 BBITOIHUTE TPOBEPKY
yCJI0BHs NMPOYHOCTU. ITocTpouTs 3mIopsl pacnpeneneHuss HOpMaldbHbIX HanpsbkeHud o, Mlla, no
MOTIEPEYHBIM CEUCHHAM OalIKu. 24 25

4 OnpenenuTh TUHEWHBIE (Tporud) Ay, MM, U YTIIOBBIE iepeMenienus AO, rpaji, TpaHUYHBIX
CEUYCHHUH MO METOAY HAYadbHBIX NapaMeTpoB [Uisi OalKu KPYTJoro MOMNEPEeYHOro CEUYECHHUS.
[Toctpouts smropsl AMHEWHBIX Ay, MM, U yriaoBbIX AO, rpaj, nepeMelleHud ceueHui OalKu.
BBINOTHUTE MPOBEPKY YCIOBUS )KECTKOCTH

q M q M
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3aganue S. IIpoBepouHblii pacdyeT Ha YCTOMYMBOCTH IPOJOJIBHO-CIKATOTO CTEPIKHS.
Merammnueckas croiika (Momynb HopMmanbHOM ympyroctd E=2-105 Mlla;  gomyckaemoe
HanpsbkeHne Ha cxarue oc.adm=160 Mlla; npenen mnponopruoHansHocTH onu=200 MIla;
koa¢p¢punments! a=310 MIla, b=1,14 MIla) 3ananHoro0 nonepeyHoro ceyeHus cxxara cuioi F.

Tpebyercs:

1 OnpenenuTh reOMETPUYECKUE XapaKTEPUCTUKHU ceueHus (TUI0IIa b MOMEePEYHOI0 CEUEHHUS
A, cM2, MUHUMaJbHBI OCEBOM MOMEHT MHEpIHMM cedeHHus Jmin, cM4, MUHUMAIbHBIA paguyc
WHEPIIMU CEYCHHS 1min, CM).

2 OnpenenuTb FTeOMETPUYECKY0 THOKOCTh CTEPKHS A.

3 OnpenenauTs NpeAenbHyI0 THOKOCTh CTEPKHS AMIpes.

4 Onpenenuts KpuTHUECKYIO cuity Fxp, kH.

5 OnpenenuTh A0MyCKaeMyto Harpy3Ky Ha ycronuuBocTh Fy.adm, kH.

6 OnpenenuTb HOPMATUBHBIM KOAPPHUIIMEHT 3amaca ycToH4nBOCTH ny.adm.

7 Onpenenutb KOXPPHUIMEHT 3arnaca yCTOHYUBOCTH Ny .

8 BBINTOTHUTB MPOBEPKY YCIOBUS YCTOMUYHUBOCTH.
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Bonpocwi ona 3auwgumol Kypcoeoit pabomut
OIIK-1. Cnocoben npumenams ecmecmeeHHOHAYYHbIE U OOULCUHICEHEPHbIE 3HAHUA, MEMOObL
MamemamuiecKko2o aHanu3a u MOOeIUupoGanus 6 nNPoPheccuonaIbHoIl 0eameabHOCmu

OcHogHble nonamus u onpeoeenus

1. Kak Ha3bIBaeTcs CIOCOOHOCTb 3JIEMEHTAa KOHCTPYKLHUH BOCIPHUHMMATh BO3JeHcTBUE
BHEIIIHUX HArpy30K 0e3 pa3pylieHus?

2. Kak Ha3bIBaeTcs CHOCOOHOCTh 3J€MEHTa KOHCTPYKLMH BOCHPUHHMAThH BO3JEiicTBHE
BHEIIIHUX HArpy30K 0e3 CYyIIECTBEHHOTO U3MEHEHUS pa3MepoB U (GOpMbI?

3. Kak Ha3pIBaeTcs CIIOCOOHOCTb 3JIEMEHTAa KOHCTPYKLHUHM BOCIPHHMMATh BO3JeHcTBUE
BHEIITHUX HArpy30K 0e3 KaueCTBEHHOTO U3MEHEHHs (OpMBbI paBHOBECHS?

4. Kakoif MOJIeNIbI0 ONMCHIBAETCS JIEMEHT KOHCTPYKIMH, OJMH M3 Pa3MepoB (M3MEpeHUil)
KOTOPOT'0 MHOT'O OOJIbIIIE ABYX JPYTUX?

5. Kakoil MofienpI0 ONMUCBIBAETCS 3JEMEHT KOHCTPYKIMHU, OJUH U3 pa3MepoB (M3MEpEeHMIA)
KOTOpPOTO MHOT'O MEHBIIIE ABYX APYTUX?

6. Kakoil Mozienbo ONMUCHIBAETCS JIEMEHT KOHCTPYKLMH, BCe TPU pa3mepa (M3MEpeHHs)
KOTOPOT0 UMEIOT OJIMH MOPSAIO0K?

7. Kak Ha3pIBaeTCs MaTepuaj, €ClId OH MpPHUCYTCTBYET B KaXJOH TOUYKE DJIEMEHTa
KOHCTpYyKIun?

8. Kak Ha3piBaeTca MaTepuai, CBOMCTBAa KOTOPOrO OJAMHAKOBBI BO BCEX TOUKAX JJIEMEHTA
KOHCTpYyKIUn?

9. Kak Ha3bIBaeTca MaTepuall, CBOMCTBAa KOTOPOTO OJMHAKOBBI BOJIb JIF0O0OT0 HaNpaBiIeHUs?

10. Kak Ha3bIBaeTcsi CIOCOOHOCTH 3JIEMEHTa KOHCTPYKLMH BOCCTaHAaBIMBATh CBOM
nepBOHAYalIbHBIE pa3Mephbl U (opMy Mociie CHATUS Harpy3Ku?

11. Kak Ha3pIBaeTCcsl CBOMCTBO Marepuaja IMOJIyd4aTh Oe3 pa3pylleHus 3HauUTEeIbHbIE
negopmalny, He Ucue3aroline ocie CHATUS Harpy3Kku?

12. Yto Takoe «IpOIHOCTH»?

13. Yo Takoe «KECTKOCTb»?
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14. Yto Takoe «yCTOMYUBOCTHY»?

15. Uto Takoe «ynpyroctb»?

16. Yto Takoe «I1acTUYHOCTb»?

17. YTo Takoe «CTepKEHb»?

18. Uto Takoe «obosouka»?

19. Yro Takoe «mMaccuB»?

20. YUTo Takoe «CIJIOIIHOW» MaTepuan?
21. Yto Takoe «OHOPOAHBIIN» MaTepuan?
22. YUTo Takoe «M30TPOIHbIN» MaTepuan?

Buympennue cunvi. Memoo ceuenuii

23. B uéM 3aKJI04aeTcsi METOJ] CEYeHUI?

24. CKOJbKO BHYTPEHHHUX CHUJIOBBIX (PaKTOPOB MOXET BO3HMKATh B IONEPEUHOM CEUCHHUHU
CTEPKHS IPU IPOU3BOJIBHOM Harpy>KeHuu?

25. Kak Ha3blBaeTCcs BHYTPEHHHUH CHJIOBOM (DakTop B IONEPEYHOM CEUYEHUHM CTEp)KHSA,
MIPEICTABIISIFOIIHA COO0H CHITY, NEHCTBYIOIIYIO BIOIH €T0 OCHU?

26. Kak Ha3blBaeTCs BHYTPEHHHUH CHJIOBOH (DaKTOp B MONEPEYHOM CEUEHUHU CTEpPXKHS,
MIPEICTABIISIFOIIHI COO0H CHITy, NEHCTBYIOIIYIO B TUIOCKOCTH CCUCHHUS?

27. Kak Ha3blBaeTCs BHYTPEHHHUH CHJIOBOM (DakTop B IONEPEYHOM CEUYEHUHM CTEp)KHA,
NPECTABISIOMNN COO0M MOMEHT, IEHCTBYIOUIHI BOKPYT OCH CTEPXKHS?

28. Kak Ha3zpiBaeTcs BHYTPEHHHUI CHUJIOBON (DakTOp B MOMEPEYHOM CEUCHHH CTEpPIKHS,
IPEJICTaBISIIOIIMI COO0OH MOMEHT, IEHCTBYIOIIMM BOKPYI OJHOW M3 TJIaBHBIX OCEH CEYeHUs
CTEpKHSA?

29. Yem ompenensieTcst BUJL Harpy>KEHUsl CTEPHKHS?

30. KakoBbl IpOCTBIE BU/IBbI HATPYKEHUS CTEPIKHS?

31. Kak Ha3bIBaeTCsl BUJI HArpYy>KEHUSI CTEPXKHS, IPU KOTOPOM B €r0 IONEPEYHOM CEYEHHH
BO3HUKAET TOJBKO HOpMaJIbHAs cuia?

32. Kak Ha3bpIBaeTCsl BUJI Harpy’>K€HUsl CTEPXKHS, IPU KOTOPOM B €r0 MONEPEYHOM CEYEHHUU
BO3HUKAET TOJBKO KPYTALINI MOMEHT?

33. Kak Ha3bIBaeTCsl BUJl Harpy>KEHUsI CTEPXKHs, IPH KOTOPOM B €ro MONEPEYHOM CEYEHHH
BO3HHUKAET TOJBKO M3rHOAOINUNA MOMEHT?

34. Kak Ha3bpIBaeTCsl BUJI HAarpy>K€HUsl CTEPXKHS, IPU KOTOPOM B €r0 MONEPEYHOM CEYEHHUH
BO3HHUKAIOT MONEpeYHasi Cujia U U3rubarouifuii MOMEHT?

35. Kak Ha3pIBaeTCs BUJ HArpyXeHHs CTEp)KHSA, NpeACTaBIIomuUi co0oil o0yro
KOMOMHAIIMUIO MPOCTHIX BUJIOB HATPYKEHUS?

36. Kakoil B Harpy>KeHUsl CTEPKHS HA3bIBACTCS «PACTKEHUE-CKATUEN ?

37. Kakoil BU Harpy>KeHUsl CTEPXKHS Ha3bIBaeTCs «KpydeHHe»?

38. Kakoii Bu Harpy>KeHUs CTEP>KHS Ha3bIBACTCS «UUCTBIN H3THO»?

39. Kakoil Bu Harpy>KeHuUsl CTEPKHS Ha3bIBAETCS «IIOTIEPEUHBIN U3TH0»?

40. Kakoli BuJ Harpy»XeHus CTEP>KHsI Ha3bIBAETCS «CII0KHOE CONPOTUBIICHUE)?

41. KakoBa nuddepeHnuanpHas 3aBUCUMOCTh HOPMAJIbHON CHJIBI OT pacHpeleseHHON
BHEIIHEW Harpy3ku?

42. KakoBa nuddepenmanbHas 3aBUCUMOCTh KpPYTSIIEr0O MOMEHTa OT paclpeieleHHON
BHEIIHEW Harpy3ku?

43. KakoBa nuddepennuanbHas 3aBUCUMOCTh IMONEPEYHONW CHIIBI OT pacHpeeeHHON
BHEIIHEW Harpy3ku?

44. KakoBa quddepeHimanbHas 3aBUCUMOCTb H3THOAFOIIET0 MOMEHTA OT MTOTIEPEUHOMN CUITBI?

45. KaxoBa nuddepennnanbHas 3aBUCUMOCTb U3rMOAIOIIEro MOMEHTa OT pacipeaeIeHHON
BHEIIHEH HAarpy3ku?

46. KakoBO IpaBUJIO 3HAKOB JIJIs1 HOPMAJIBHOM CHUJIBI?

47. KakoBo TIpaBuIIO 3HAKOB ISl KPYTAIIETO MOMEHTA?

48. KakoBO NpaBUIIO 3HAKOB IS IONIEPEYHON CHIIBI?
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49. KakoBO ITpaBUJIO 3HAKOB JJI KPYTSIIEr0O MOMEHTA?

Hanpsascenus u oepopmayuu

50. Kakoli BeJIMUYMHOW OIKCHIBAETCS HANPSYKEHHOE COCTOSIHME B pacCMaTpHUBAEMOI TOUKE
TBEpAOro aepopmupyemoro tena?

51. Kak Ha3piBaercs, 0003HA4aeTcss M B KaKUX EIUMHHUIAX H3MEPACTCS HaANpsOHKCHHUE,
JIEHCTBYIOIIEE B HEKOTOPOU TOYKE MONEPEUHOI0 CEYEHUS CTEPKHS MMApauIeIbHO MPOI0IbHOU OCu?

52. Kak Ha3pIBaercs, 0003HA4aeTcss M B KaKUX EIUMHHUIAX H3MEPACTCS HaNpsHKCHHUE,
JIEHCTBYIOIIEE B HEKOTOPOM TOYKE MTONEPEUHOI0 CEYEHUS CTEPKHSI B IUIOCKOCTH CeYEHUs?

53. Uto Takoe «I0JHOE HAPSHKEHUE»?

54. YTo Takoe «HOpMaJIbHOE HAINPSIKEHUE)» ?

55. Uro Takoe «kacaTeJIbHOE HANPSKEHUE» ?

56. Urto Takoe «auHelHas nedopmarus» B TOUKe Tesa’?

57. YUto Takoe «yrioBas nedopMarus» B TOUKE Tena?

58. KakoBa CBs3b MEXJy HOPMaJIbHON CHJIOW U HOPMAJIbHBIMU HANPSKEHUSIMU B CEUECHUU
CTEpXKH:?

59. KakoBa cBs3b MEXIy H3THOAIONIMM MOMEHTOM M HOPMAJbHBIMH HAIPSHKCHUSIMH B
CEUEHUU CTEPHKH:?

60. Kak ¢hopmynupyercs 3aKOH MAPHOCTH KacaTeNbHBIX HANPSXKEHU?

Mexanuueckue ceoiicmea mamepuanos

61. Kak Ha3pIBaeTcs HambOoublIee HANPSHKEHHE, 10 KOTOPOTo MaTepual AeGOopMHUPYETCs B
COOTBETCTBHUHU C 3aKOHOM ['yka?

62. Kakx Ha3pIBaeTCs HANpsDKEHHE, MPU KOTOPOM MPOUCXOAMT pocT Aedopmarnuu Oe3
3aMETHOTO YBEJIMYEHUs HArpy3Ku?

63. Kak Ha3bIBaeTCsl OTHOIICHUE HAUOOIIBIIICH CHITBI, KOTOPYIO MOXKET BBIIEpKAaTh 00pasell,
K [IEPBOHAYAJILHON IUIOIIAAH ITONIEPEYHOTO CEUEHMUSI?

64. Yto Takoe moynb FOHra?

65. Kakas BennumnHa sBIsIETCSA XapaKTEPUCTUKOM MPOYHOCTH TUIACTHYHOTO MaTepuaa?

66. Kakas BenunHa SBJISETCS XapaKTEPUCTUKOM MPOYHOCTH XPYIKOT0o MaTrepuasia’?

67. Kak cooTHOCSTCS Npenensl TEKy4eCTH NMPHU PacTSDKEHHWE M IIPU CKAaTHE IIIAaCTHYHOTO
MaTepuana?

68. Kak cooTHOCATCS Mpenenbl MPOYHOCTU IMPHU PACTSIKEHHUE M IPU CXKATHE XPYNKOTO
MaTepuana?

69. Uto Takoe «mpeen MpornopLuroHalIbHOCTH» ?

70. Uto Takoe «Ipenen TeKy4ecTn»?

71. Uto Takoe «mpeen NpoyHOCTH»?

72. Kakoit BU1 ©IMEeT IuarpaMma pacTshKeHUs: o0paslia U3 MajloyTiaepoIUCTOn?

73. Kakoii Bug UMEET uarpaMma pacTsbKeHHs o0pasiia U3 MIacTUYHOTO MaTepuaia?

74. Kakoit B ©IMeeT uarpaMma pacTsiKeHUs: o0pasiia U3 MaJoIIaCTUYHOTO MaTepuana’?

75. Kakoii BuJ UMEET IruarpaMma pacTsoKeHHs o0pasiia U3 XpyInmKoro mMarepuana?

76. Ha xakue y4yacTKM JENUTCS JuarpaMMa pacTsiKeHus oOpaslia U3 MasloyIJIepOAUCTON
cranu?

77. Ha xakue y4acTKW JEJIUTCS JUarpaMma pacTshkeHHs oOpaslia M3 MalloIIaCTUYHOTO
Marepuaia’?

78. Kakoif ywacTok aumarpamMMbl pacTsHKeHHs oOpasia M3 MaJoyrJIepoJuCcTOl cTaiu
HAa3bIBACTCS «JIMHEHHO-YTIPYTUi»?

79. Kakoif y4acTok aumarpaMMbl pacTsDKEHHs oOpasla M3 MajoyriepoJuCcTOl cranu
HAa3bIBACTCS «HEIIMHEHHO-YIIPYTHI»?

80. Kakoil ywacTok JuarpaMMbl pacTshkeHHs oOpas3lia W3 MaloyIJIEpOAUCTON CTalu
HA3bIBACTCS «IUIOMIA/IKa TEKY4eCTU»?
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81. Kakoil ydacToKk 1uarpamMmbl pacTsDKEHHS oOpaslia W3 MaJoyTJICpOIUCTON CTallH
HAa3bIBACTCS «y4ACTOK YIIPOUHECHHUS»?

82. Kakoil ywacToKk JuarpamMMmbl pacTsDKEHHsS oOpaslia U3 MaJoyIJIEpOJAMCTON CTalu
HAa3bIBACTCS «yYACTOK pa3pyLICHUsD» ?

Pacuémol ha npounocms npu npocmuix 6UOAX HAZPYHCEHUA CHIEPIHCHA

83. Kak pacnpeneneHsl HOpMajibHbIE HAIPSKEHHs B IONEPEYHOM CEUEHHUU CTEP)KHS MpHU
paCTSKEHUU-CKATUU?

84. Kak pacnpezeneHbl KacaTellbHble HANPsDKEHUS B MONEPEYHOM CEYEHHMU CTEP)KHS IpH
PaCTSKEHUU-CHKATUU?

85. Kak pacnpezneneHsl HOpMaibHbIE HANpPsSKEHUs B MONEPEYHOM CEUYEHUHU CTEPXKHs IMpH
KpyueHuu?

86. Kak pacnpeneneHsl KacaTellbHble HAIPSYKECHUS B KPYIJIOM ITOIIEPEYHOM CEUYCHUH CTEPIKHS
IpU Kpy4eHuu?

87. Kak pacnpezeneHsl HOpMaibHble HANpPsSHKEHUS B MONEPEYHOM CEUYEHUHU CTEPXKHs IMpH
u3rude?

88. Kak pacnpezeneHbl KacaTellbHble HANPsDKEHUS B MONEPEYHOM CEYEHHMU CTEP)KHS IpH
qUCTOM H3rude?

89. Kak BbIUMCIAIOTCS JEHCTBYIOIIME HANPSDKEHHs B MONEPEYHOM CEUEHUU CTEPXKHS IpU
pacTsHKEHUU-CKATUU ]

90. Kak BBIUUCIAIOTCS HauOOJbIIME JACHCTBYIOIME HANPSXKEHHUs B IMONEPEYHOM CEUYEHUU
CTEpPKHS IIPU KpydyeHUu?

91. B kakux TOYKax KpyIJIOro MONEPEYHOIO0 CEYEHMs CTEepKHsS BO3HUKAIOT HauOOJIbLIME
KacaTeJbHbIE HANPSKEHUS B IPU KPYUEHUU?

92. Kak BBIYUCIAIOTCS HauOOJbIINE JACHCTBYIOIME HANPSKEHHUs B IONEPEYHOM CEUYEHUU
CTEp>KHS IpU U3rude?

93. B kakux TOYKax MOMEPEUHOr0 CEYECHHUs CTEPXKHS BO3HUKAIOT HAUOOJbIINE HOPMATIbHBIE
HaNpsDKEHUs B IPU U3ruoe?

94. KakoBa reoMeTpHuecKas XapakTEPUCTUKA IMPOYHOCTH IMONEPEYHOIO CEUEHUSI CTEPIKHSA
IIPU PacTSHKEHUU-CHKATUN ?

95. KakoBa reomeTpHuecKas XapakTEpUCTUKA IMPOYHOCTH IMONEPEYHOIO CEUEHUS! CTEPIKHSA
pU Kpy4eHuu?

96. KakoBa reomeTrpuyeckas XapakTepUCTUKA MPOYHOCTH MOMEPEYHOI0 CEUEHHS] CTEPIKHS
npu u3rude?

97. Kak 3amuceiBaeTcs YCJIOBHE MPOYHOCTH TMpU pacTsbkeHuu-cxkaruu? 98. Kak
3aMMCHIBAETCS YCIOBHE NPOYHOCTHU IIPU KPYyUEHUU?

99. Kak 3anuchIBaeTcs yclI0oBUE MPOYHOCTH MPHU U3rude?

100. Kax BBIUHCIAIOTCSA JOMYCKAaeMble HANPSOHKEHUS MJs Cilydas PpacTsDKEHHUS-CKaTHs
AJIEMEHTAa KOHCTPYKIUU U3 TNIACTUYHOIO MaTepuana?

101. Kak BBIUMCIAIOTCS AOIYCKAaeMble HANpPSDKEHMsI AJI Ciaydyas KpydeHHs DJeMEHTa
KOHCTPYKLIMHU U3 TUIACTUYHOIO MaTepuasia?

102. Kak BBIYMCHSIOTCS JONyCKaeMble HANpsOHKEHUS Ui Ccliyyas M3ruba sjieMeHTa
KOHCTPYKLMHU U3 TUIACTUYHOTO MaTepuasa?



