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1 Hexau, 3a71a4u ¥ IJIAHUPYeMble Pe3yJbTAThl 00y4eHHs 10 TUCHUILIHHE

[lenb qUCHUTUTMHBL: (OPMHUPOBAHUE CHCTEMBI MPO(ECCHOHATFHBIX 3HAHUN U MPAKTHYECKIX
HaBBIKOB II0 MEXaHUKE POOOTOB M MEXaTPOHHBIX Mopyieid. dopMupOBaHHE IMPEJICTABICHUS O
MEXaHUYECKUX MOJIENIAX MaTepHaJbHBIX OOBEKTOB PEaTbHOTO MHpPA; MU3ydeHHE OOIIMX 3aKOHOB
MEXaHUKH, KOTOPBIM IOJYUHSIOTCS ABUKEHUE U PABHOBECUE CUCTEM MATEPUAIIBHBIX TEJI C YYETOM
BO3HMKAIOIIKUX IPU 3TOM MEXaHWYECKHUX B3aWMOJIECHCTBHN; M3YyYEHHE METOJIOB MEXaHUYECKOTO U
MaTeMaTUYeCKOr0 MOJEIMPOBaHMs, OOLIMX NPUHIMIIOB M COBPEMEHHBIX METOJIOB pacyera Ha
IPOYHOCTH TUIOBBIX AJIEMEHTOB pOOOTOB U MEXaTPOHHBIX MOJIYJIEH.

3anayu IUCUUIUIMHBL

- IpuoOpeTeHne CTYJCHTAMH YMEHHUS CTPOUTh MEXaHWYECKHE U MaTeMaTHYEeCKHE MOJENH
TEXHUYECKUX CHCTEM WU HCCIEAOBaTh MX, KBAJU(QHUIUPOBAHHO IPHUMEHSS OCHOBHBIE METOIbI

CTaTHYCCKOI'0, KHHEMATHUYCCKOI'O 1 TMHAMHWYCCKOI'O aHa/JIN3a MEXaHUYCCKUX CUCTEM,
- Pa3BUTHC JIOTHYCCKOI'O0O MW TBOPYCCKOI'O MBbIIICHHUA, H€06XO,Z[I/IMI:IX npu peucHuun

IIPOU3BOJACTBCHHBIX 3a/1a4,

- HAY4YUTb p33pa6aTLIBaTL paC‘léTHBIe MOJACIN THUIIOBBIX OSJICMCHTOB KOHCTp}/KI_II/Iﬁ n
BBITIOJIHATD PACYCThI HA ITPOYHOCTH TUITIOBBIX 3JICMCHTOB KOHCTp}IKHI/II\/II.
O6yLIeHI/IC 0 AucHUIuInHe «MexaHuka pO6OTOB 1 MEXAaTPOHHBIX MO,[[y.TICfI» HaIlpaBJICHO Ha

dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

Koa u HauMeHOBaHHe

I/IH}]HKﬂTOpr JOCTHIKCHUSA

HaumenoBanue noxkasarejs

€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHIECKOTO
aHaJIM3a U MOJIEJINPOBAHUS
B IpO(heCCHOHAITBHON
JeSITeTbHOCTH

KOMIIeTeHI NI KOMIIeTeHIINH OLICHUBAHUSA
OIIK-1. Cnocoben HOIIK-1.1. ITouumaet 3HATL: OCHOBHBIE 3aKOHEI
MPUMEHSATD TEOPETHUECKUE OCHOBBI JTUHAMUKHU MaTEpHUAIbHBIX

€CTECTBEHHOHAYYHbIX U
TEXHUYECKHUX TUCIUILINH,
OCHOBHBIE 3aKOHBI
(GYHKIIMOHUPOBAHUS
00BEKTOB
npohecCHOHATEHOM
NEeSITeIbHOCTH;

NOIIK-1.2. Ilpumensier Ha
IPaKTHKE MaTeMaTH4eCcKue
METOBI JUISI aHAJIN3a U
MOJICJIMPOBAHMS Pa3IUYHbIX
aCTIEKTOB
(bYHKIIMOHUPOBAHUS
00BEKTOB
npogeccuoHaTbHON
NeSITeTbHOCTH;

NOIIK-1.3. Bnageet
HaBBIKAMU aHaJIM3a U
CHHTE32
ABTOMATH3UPOBAHHBIX
CHCTEM M UX DJIEMEHTOB C
Y4ETOM UX CHEeUU(UKH.

00BEKTOB; METO/IbI MEXaHUYECKOTO
Y MaTE€MaTUYECKOro
MOJIETTMPOBAHUS TUIIOBBIX
3JIEMEHTOB MalIUH U
KOHCTPYKLUH; 00IMe NPUHLIUIIBI U
METO/bI MHKEHEPHBIX PACUETOB
TUIIOBBIX 2JIEMEHTOB MAlIVH U
KOHCTPYKIUI HA IPOYHOCTB;
MEXAHUYECKUE CBOMCTBA
KOHCTPYKIMOHHBIX MaTE€pPHAJIOB
YMeTh: IpUMEHATh METOBI U
3aKOHBI MEXaHUKH, UCTIOJIb3Ys
OCHOBHBIE aJITOPUTMBI BBICIIEH
MaTE€MaTHKU U BO3MOXKHOCTH
COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTU U TPOEKTUPOBAHUHU
Y U3TOTOBJIICHUHU
MaIlIUHOCTPOUTEIBHOU
MPOYKINH; pa3padbaTbIiBaTh
pacy€THBIE MOJENH TUIIOBBIX
3JIEMEHTOB KOHCTPYKIMUI;
BBIIIOJIHATH PACYETHI HA IPOYHOCTH
THUIOBBIX 3JIEMEHTOB pOOOTOB U
MEXaTPOHHBIX MOJYJIECH.

Buiajerb: MeTOnaMHM peIICHUs
WHXXEHEPHBIX 33/1a4 U
CaMOCTOSITEJIBHOTO MCIOIb30BaHUS
OCHOBHBIX 3aKOHOB MEXAaHUKH B




npoecCHOoHaNBHOM
JeSATEIbHOCTH; METOIAMHU
pELICHUS TPAKTUYECKUX 3324
pacdéra Ha TPOYHOCTH THUITOBBIX
3JIEMEHTOB MalIUH U
KOHCTPYKIHUH.

OOITI:

2 MecTO IMCHMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JluciuiinHa OTHOCHTCS K 00s13aTeNIbHOM acTu 61oka b1 «/luctuurminHbl (MOILYIIH )».
JlucuumninHa HEemoCpeICTBEHHO CBs3aHAa CO CIEAYIOIIMMHU AUCHUILIMHAMHM U MPaKTUKaMU

Jletanu MexaTpOHHBIX MOJYJIei, pOOOTOB U UX KOHCTPYMPOBAHUE,

WuxenepHas 1 KOMIbIOTEpHAst rpaduk;

Jluneiinas anreOpa,

MaremaTnueckuii aHaIIN3;

MarepuanoseneHue;

ITpou3BoacTBEHHAs MpPaKTHUKaA (IIPOEKTHO-TEXHOJIOTNYECKas);

CrienanbHble I71aBbl MATEMAaTHKH;

dusuka.

OJeKTpUYECKUe U FMIPABINYECKHUE IIPUBOJIbI MEXaTPOHHBIX U POOOTOTEXHHUUECKUX CUCTEM.

3 CTpykTypa u coep:kaHue TUCUUIIHHBI

OO1ast Tpy0eMKOCTh AUCHUILTHHBI cocTaBiisgeT 10 3aueTHbix eaunuil (360 yacoB).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne Bi yue6Hoii paGoThI KoanuectBo CemecTpbl
n/n 4acoB 3 4
1 | AyautopHble 3aHATHSA 144 72 72
B ToMm uncine:
1.1 | Jlekuun 72 36 36
1.2 | CemuHapcKue/pakTUIECKUE 3aHATHSI 72 36 36
1.3 | JJaGopaTopHbI€ 3aHITUS - - -
2 | CamocrosiTesqibHasi padoTa 216 108 108
B ToMm uncie:
2.1 | IlonroroBKa K KOHTPOJIbHBIM paboTaM 24 24 -
2.2 | PaboTta ¢ KOHCIIEKTOM JICKITUI 36 18 18
2.3 | BemmonHeHmne pacueTHO-rpadguueckux padot 48 38 10
2.4 | BemomHeHnEe KypcoBOit paboThHI 1 44 - 44
odopmIIeHNE TOSICHUTEIHHON 3aMUCKH
2.5 | IloaroroBka K 3a4eTy 28 28 -
2.6 | IloaroroBka K 9K3aMeHY 36 - 36
3 | IpomexyTouHasi aTTeCTAUSA
3adet/nud.3aueT/7K3amMeH 3a4er sk3amel, KP
HTroro 360 180 180




3.2 TemaTnyeckuii NJIaH U3yYeHUs U CHUNIMHBI

TpynoeMKoCTb, Yac
AyauTopHasi padoTa =
=
~ o &) = 2
Ne Pa3nennl/TeMbl o < :% % = é . g % 4:a s
n/n AUCHHUILTHHBI 3 = § CE eE| 22| 88
@ | 8 |EEf &E|Eeg| S8
= s % 1%} L8 1%} < g g
0 o < 8 = =
O E = = )
1 Pa3nen 1. BBeieHne B MEXaHUKY 24 6 0 0 0 18
1.1 | Tema 1. BBeneHue B MEXaTPOHHKY. 2 2
1.2 | Tema 2. CtaTHKa TBEpJOTO TeJA. 2 10
1.3 | Tema 3. CBsI3u U UX peaKIUH. 2 6
2 Pa3nen 2. CtaTnueckoe
B3aI/IMOIleI/lC”lLBI/Ie 3JIEMEHTOB 38 8 5 0 0 24
KOHCTPYKIHIA, MAIIIUH 1
MeXaHH3MOB
21 | Temal.
ITnockas cucreMa CXOASMIIMXCS U 2 2 6
MapaJuICIIbHBIX CHIL
2.2 | Tema 2. ITnockas cucrema
IIPOU3BOJIBHO PACIIOIOKEHHBIX CHJI. 2 2 6
Tpenue.
2.3 | Tema 3. IlpocTpaHCTBEHHAs cHUCTEMaA 5 9 5
[
2.4 | Tema 4. lleHTp TSHKECTH. 2 6
3 Pa3nea 3. OcHOBLI KHHEMATHKH 60 10 10 0 0 40
MEXATPOHHBIX CHCTEM
3.1 | Tema 1. KunemaTnka TOUKH. 4 6
3.2 | Tema 2. KuHemaTuka TBepJI0TO TeJa. 2 2 10
3.3 | Tema 3. IitockomapasuieabHOE 9 4 10
JIBHDKCHUE TeIIa.
3.4 | Tema 4. CiioxxHOE IBUKEHUE TOUKHA U 2 4 14
TBEPJIOTO TeJa.
4 Paznen 4. /lmnamudeckoe
B3aHMO/IeliCTBHE JIEMEHTOB 94 16 26 0 0 50
MEXaTPOHHBIX CHCTEM M 3a1a4YH
AMHAMHKH
4.1 | Tema 1. BBeneHue B AMHAMUKY. 2 4 4
4.2 | Tema 2. BBeneHue B TMHAMUKY 2 2 6
MEXaHUYECKON CHCTEMBI.
4.3 | Tema 3. Teopembl THHAMHKH. 2 6 4
4.4 | Tema 4. Teopema 00 U3MEHEHUHU 2 4 4
KHHETUICCKOM SHEPTHUH.
4.5 | Tema 5. Ilpunnun Jlanambepa. 2 6
4.6 | Tema 6. [IpuHIIUTT BOBMOYKHBIX 9 4 6
nepeMeneHui
4.7 | Tema 7. O0miee ypaBHCHHE TUHAMHUKH. 2 2 8




4.8 | Tema 8. YpaBuenus Jlarpanxa II 2 4 14
poxa.

5 Pa3nea 5. OcHoBHBIE I[OUHSITI/IH " 26 8 5 0 0 16
NPUHIUINBI NPUKJIATHONH MeXaHUKHU

5.1 | Tema 1. BHyTpeHHHE CHIIBI. 4 6

5.2 | Tema 2. BHyTpeHHUE CUIIOBBIC
(axTOpHI B MONEPEYHOM CEUECHUHN 4 2 10
CTEPIKHSI

6 Pa3gen 6. OcHOBBI pacueToB
5JIEMeHTOB MEXaTPOHHBIX CHCTEM Ha | ¢ 18 24 0 0 48
NPOYHOCTH, KECTKOCTh H
YCTOW4YHBOCTH

6.1 | Tema 1. Pacuérsl Ha MPOYHOCTH MPH 4 4 3
PACTSKEHUU-CIKATUH.

6.2 | Tema 2. PacuéTsl Ha MPOYHOCTH MPH 2 4 8
KPYYCHHHU.

6.3 | Tema 3. U3ruod. 4 4 8

6.4 | Tema 4. [IpononbHbIi H3rUO. 5 2 4
Y CTOMYMBOCTD CIKATHIX CTEPIKHEN

6.5 | Tema 5. CoueraHre OCHOBHBIX
nedopmaruii (CI0XKHOE 2 4 4
COIIPOTHUBIICHUE)

6.6 | Tema 6. CoxxHOE COTIPOTUBIICHHE. 9 4 8
N3rub c kpyueHnem

6.7 | Tema 7. IIpouyHOCTH MpH NTEPEMEHHBIX 5 9 8
U IMHAMHYECKUX HANpPSHKSHUSX

7 Pazjnen 7. OcHOBBI TeopuHu
MEXaHHM3MOB M POOOTOTEXHMYECKUX 28 6 4 0 0 18
cucTemM

7.1 | Tema 1. Mexanuamel. CTpyKTYpHBIN 2 2 6
aHaJIM3 MEXaHU3MOB

7.2 | Tema 2. POOOTOTEXHHUECKUE CUCTEMBI 2 6

7.3 | Tema 3. OCHOBBI KHHEMATHKH U
JTMHAMUAKHA MaHHITYJISIITUOHHBIX CUCTEM 5 5 5
pPOOOTOB ¢ MOCIEN0BATENBHOMN
CTPYKTYpOi1

Hroro | 360 72 72 0 0 216

3.3 Conep:xkanue THCIHHITITHBI

Pa3pnen 1. BBenenne B MeXaHUKY

Beenenne. Ilpenmer wexanuku. ConepikaHue pas3felnoB MEXaHUKU. MexaHUYecKoe
JBUKEHHE KakK oJlHa M3 (HOpM JIBMKEHHS MaTepuu. MexaHHKa U €e MECTO Cpelld €CTECTBEHHBIX U
TexHuueckux Hayk. Cratuka TBepporo tena. [Ipeamer cratuku. OCHOBHBIE NMOHSITHSI CTATUKHU:
abCOJIOTHO TBEpJOE TENOo; CHJIa, SKBUBAJICHTHBIE CHCTEMbl CHJI; pPaBHOJCHCTBYIOIIAs W
YpaBHOBEIIMBAIOIIAS CHJIA, CHJIBI BHEIIHHE U BHYTPEHHUE. AKCMOMBI CTaTUKU. CBSI3M U pEaKINU
cBsizeil. OCHOBHBIE THUIIBI CBSI3EH U UX PEAKIIUU.

IIpoexuun cun. Teopus MOMEHTOB. MOMEHT CHJIBI OTHOCHUTENIBHO LIEHTpa M OCH.
AnrebpanyecKrii MOMEHT CHJIbI OTHOCUTENBHO meHTpa. [lapa cun. ['maBHBIM BEKTOp W TJIaBHBIN



MOMEHT CHUCTEMBI CHJI OTHOCUTEIBHO LEHTpa. TeopeMa O MapajuIeJIbHOM IIEPEHOCE CUIIBL.
[IpuBeaeHrEe CUCTEMBI CUJI K LIEHTPY.

Paznen 2. Craruueckoe B3auMMOJelCTBHE JJIEMEHTOB KOHCTPYKUMiA, MAIIUH H
MeXaHNU3MOB

Cxomsmmxcst cucrema cui. OmpeneneHue TOHSTHS, JIBE€ OCHOBHBIC 3aJadd CTaTHUKH.
['eomeTpuyecKkuii U aHAIUTHYECKHH CIIOCOOBI CIIOXKEHUs CHI. PaBHOIEHCTBYIOMIAs CXOISIICHCS
CHCTEMBI CHJI. Y CJIOBUE PABHOBECHS CXOISALIEHCS CUCTEMBI CHJI B TEOMETPUYECKON U AHATUTUYECKOU
dopmax. Teopema o Tpex HemapaieNbHbIX CHUIaX.

[IpousBosbHas mwrockas cucrema cuil. [IpuBeneHne miockou cucteMbl cuil. [ 1aBHbIA BEKTOD
Y TJIABHBI MOMEHT IUIOCKOW CHUCTEMBI CHII. YacTHbIE Cilyyau NPUBEACHUS IUIOCKOW CHCTEMBI CHUII.
Teopema BapuHboHa 0 MOMEHTE PaBHOJACHCTBYIOIIEH CHUJIbl. AHAJIUTHUUECKHUE YCIOBUS PaBHOBECUS
MIPOU3BOJIBLHOMN MJIOCKON cUCTEMBI cril. Paznuunbie popmbl yciioBuil paBHOBECHUS IIIIOCKON CUCTEMBI
cui. PaBHOBecHe IIII0CKOM CUCTEMBI TApAJUIECIIbHBIX CHJL.

[Ipou3BonbHasl MPOCTPAHCTBEHHAsl CUCTeMa CHJI. [JIaBHBIM BEKTOp M TJIABHBIH MOMEHT
MPOCTPAHCTBEHHOW CUCTEMBbI CHII. YacTHBIE Cily4yau MPUBEACHUS TPOCTPAHCTBEHHOU CUCTEMBI CHII.
AHaJIUTUYECKHUE YCJIOBUS PaBHOBECHs MPOCTPAHCTBEHHOM cucTeMbl cwil. Cilydail mapajiesbHbIX
CHIL

Tpenue. TpeHnue ckoybxkeHUs. 3aKOHbI TpeHUs. PaBHOBECHE MPY HATMYKUU CUJT TPEHUSI. YTOI
U KoHyc Tpenus. O6snacts paBHOBecus. Tpenue kaueHus. KoapuuueHT TpeHus KaueHusl.

Lentp mapamienbHbix cui. LleHTp Tsbkectu. LleHTp mapaiienbHbBIX CHII CUCTEMBI U €TO
KOOpAUHATHI. LIeHTp TsHKECTH TBEpAOro Teja U ero KoopAuHaThl. LleHTp TskecTu TBEpaoro Tena,
o0bema, miomaay, JUuHUU. CrnocoObl HAXOXKIEHHUS MOJOKEHHUS LEHTpa THKeCTH Tesl. LleHTpbl
TSXKECTU MPOCTEUIIUX TeI (YT OKPY>KHOCTH, TPEYTOJIbHUKA, KPYTOBOTO CEKTOPA).

Pa3nes 3. OcHOBbI KHHEMATHKH MeXaTPOHHBIX CHCTEM

BBenenue B kuneMatuky. [Ipeamer kunemaruxu. [IpocTpancTBO M BpeMs B KIaCCHUYECKOM
MexaHuke. OTHOCUTEIbHOCTh MEXAaHUYECKOTo JIBMKeHus. Cuctema orcuera. 3ajaud KUHEMATHUKH.
Kunemaruka Touku. BekTopHblii cioco0 3a1aHus IBUXKEHUS TOUKH. TpaekTopus Touku. BekTopsl
CKOpPOCTH U YCKOpeHHs TOukH. KoopauHaTHBIN crioco0 3amaHus ABMKEHUS Touku. OmpeneneHue
CKOPOCTH U YCKOpPEHHs TOUYKHM 10 UX MPOEKIMSIM Ha KOOpJAuHaTHble ocu. EcTecTBeHHBIN crocod
3a/1aHus IBUKEHUs TOukU. EcTecTBeHHbIN TpexrpaHHUK. EctecTBeHHbIEe ocu KoopauHaT. CKOpocTh
Y YCKOPEHHUE TOYKHU B NPOEKIUAX HAa €CTECTBEHHBbIE OCH KOOpAMHAT. KacaTenbHOe U HOpMalbHOE
yCKOpeHus: Touku. HeKoTopsle 4acTHbIE CIy4yau IBHKEHUS TOUKH.

Kunemaruka tBepmoro tena. IlocTtymarenpHoe nBHKeHHE TBEpaoro Ttena. Teopema o
TPACKTOPUAX, CKOPOCTAX M YCKOPEHMSX TOYEK TBEPJAOrO Tela IPH MOCTYyNaTEIbHOM JBUKCHHUHU.
BpamarenpHoe OBUKEHHE TBEPAOIO TENAa BOKPYT HEMOJIBHKHOW OCH. YpaBHEHHUE BPALLATEIBHOTO
JIBUKEHHSI TBEPAOTO TeJla BOKPYT HEMOABUKHOM OCHU. YTJIOBasi CKOPOCTh U YIIIOBOE YCKOPEHUE TeJIa.
CKOpOCTB M YCKOPEHHME TOUKH TBEPAOIO TEJIa, BPALAIOLIETOCS BOKPYT HENOIBHKHOU OCH. BEKTOPBI
YTII0BOM CKOPOCTH U YIVIOBOTO YCKOPEHH Tena. BeIpakeHre CKOPOCTH TOYKHU BPAILAIOUIETOCs Tea,
€€ KacaTeJIbHOTO M HOPMAJIBHOIO YCKOPEHHH B BHJI€ BEKTOPHBIX IIpoM3BeneHu. YacTHble citydan
BpalIeHUs TBEPAOIO Tea.

[TnockonapamienpsHOE WIN INIOCKOE ABMKEHUE TBEpAOro Tena. [1nockoe nBnxkeHne TBEpIoro
TeJNa W JABIKEHHE IJIOCKOM (UTyphl B €€ TUIOCKOCTH. YPaBHEHHUS IBMKEHUS TUIOCKOH (UTYPHI.
PaznoxeHue NBMKEHUS TUIOCKON (DPUTYphbl Ha MOCTyHAaTEIbHOE BMECTE C MOJIOCOM U BpalllaTelIbHOE
BOKpYT nosoca. He3aBuCUMOCTb yIioBOM CKOPOCTH U YIVIOBOTO YCKOPEHHUs OT BBIOOpaA MOJIOCA.
Teopema 0 CKOpPOCTSIX TOUEK IJIOCKOH ¢urypel. Teopema O HMPOEKIUSAX CKOPOCTEH IBYX TOYEK
¢urypsl. MrHOBEHHBIN LIEHTP CKOPOCTEH IIOCKOM PUrypbl. Jl0Ka3aTeabCTBO €ro CyIecTBOBAaHUS U
crocoObl HaxoxJeHus. OmnpeneseHue CKOpPOCTeH TOYeK € IOMOIIbI0O MTHOBEHHOI'O LIEHTpa
ckopocteil. TeopemMa 00 yCKOpeHHUSAX TOYEK IUIOCKOM (urypsl. [IoHSITHE O MIHOBEHHOM IIEHTpE
yckopeHui. Jloka3aTenbCcTBO CYIIECTBOBaHMS, CIOCOObI HaxoxJeHHs. OmnpeneneHue yCKOpeHUH
TOYEK IIPU MIOMOIIY MIHOBEHHOT'O LIECHTPA YCKOPEHUH.



CrnoxxHoe OBUKEHHE TOYKU. AOCOIIIOTHOE U OTHOCHTEIHHOE JABMKEHUE TOUYKH; MIEPEHOCHOE
JIBIDKEHHUE TOUKHU. TeopemMa 0 CII0KEHUH CKOPOCTEH.

HuddeperuupoBanre eTUHUYHOTO BeKTOpa. Teopema 00 YCKOPEHHSAX TOYKH B CIOXHOM
newxkeHnn (teopema Kopwuomuca). Onpenenenue yckopenus Kopuomnuca; Momyiib, HampaBJeHUE,
¢busnueckuit cmpicia. Ciydail TOCTyNnaTeNbHOTO MEPEHOCHOTO IBHXKEHUSI.

CnoxHoe aBwxkeHHe TBepaoro tena. CrnokHoe aBMkeHHe TBepaoro Tena. CrokeHue
MoCTynaTeNbHbIX JBUKEeHHH. Cll0)KeHHe MTHOBEHHBIX BpAILEHUI Tella BOKPYT MapajuleNbHBIX U
nepecekarommxcss ocerd. Ilapa MrHoBeHHbIX BpamieHuid. KuHemaTtnueckuii BUHT. MrHOBEHHas
BUHTOBAs OCb.

Paznen 4. [ImHamuyeckoe B3aMMOJEHCTBHE 3JE€MEHTOB KOHCTPYKIMHA M 3aJ1a4yM
AUHAMMKHA

Tpéxdasznas cucrema I/[C u e€ monyuenue B Tpéxdaznom renepartope [lonstue o Beenenue
B 1uHaMuKy. [Ipeamer nunamuku. OCHOBHBIC TOHSTHUS U ONIPEICIICHUS; Macca, MaTepHalibHAs TOUKa,
cuia. 3aKOHbI KJIACCUYECKOM MexaHUKU. VHepuuanbHas cucteMa oTcuera. 3a1a4yu JUHAMUKH.

Junamuka Touku. [uddepeHnnansapie ypaBHEHUs IBUKEHUS CBOOOIHONW U HECBOOOIHOM
MaTepuaibHOM TOYKM B JIEKapTOBBIX KOOpAuHATaxX. EcCTeCTBEHHBbIE YpABHEHUS JBHUKEHUS
MaTepHAIbHON TOUYKH. J[BE OCHOBHBIE 3aJ]a4l JMHAMUKHU TOUKH. PellieHne rnepBoii 3a1a4i JUHAMHUKH.
Bropas 3agaua nunamuku Touku. MuTerpupoBanue nuddepeHIHanbHbIX YpaBHEHUN JIBUXKEHUS
TOYKHM B MpocTermmux ciydasx. [[ocTossHHbIE UHTErPUPOBAHUS U UX ONpPE/ENICHUE M0 HaYaIbHbIM
YCJIOBHSIM.

BBenenue B [MHaMUKy MEXaHUYECKOM cUCTEMbI. MexaHudeckas cucrema. Macca CUCTEMBI.
LlenTp Macc u ero koopauHatel. Knaccudukanus cu, 1eCTBYIONIMX HA CUCTEMY; CUJIbI BHEITHHE U
BHYTPEHHUE, 3aJJaHHbIC U PeaKlnK cBsizeil. CBONCTBA BHYTPEHHUX CHJL.

I'eomerpus macc. MOMEHTBI HHEPLMU TBEPJAOTO T€Ia U CUCTEMBI OTHOCHTEIBHO IIJIOCKOCTH,
ocw, nontoca. Paguyc nunepruu. Teopema 0 MOMEHTaX HHEPIIMU OTHOCUTEIBHO MapajlieTbHBIX OCEH.
OceBble MOMEHTBHI HHEPLIUA HEKOTOPBIX TEIL.

OO0mme TeopeMbl JUHAMHKMA TOYKHM M CHCTEMBL. TeopeMa O ABUKEHUH IIEHTpa Macc.
Huddepennnansable ypaBHEHUS ABIKEHUS MEXaHUYECKOM cucTeMbl. Teopema o IBHKEHUH LIEHTpa
MacC MEXaHUYEeCKOM CcHUCTeMbl. 3aKOH COXpaHEHUs JBW)XEHHS IeHTpa wmacc. Ilpumeps,
WUTIOCTPUPYIOIINE 3aKOH COXPaHEHUs IBIKEHUS LIeHTpa Macc. Teopema 00 M3MEHEHUHU KOJTMYeCTBa
nBrkeHus. Teopema 00 M3MEHEHUN KHHETHYECKON SHEePTUH.

Junamuka tBepmoro tena. Juddepennuanbuple ypaBHEHUS! MOCTYNATENbHOTO JIBHKEHUS
TBepaoro tena. JuddepennmanbHoe ypaBHEHHE BPAILEHUS TBEPIOTO Tela BOKPYT HETMOJBHKHOM
ocH. DJIEMEHThl aHATUTHYECKOW MeXaHHKHU (MPUHLHUI BO3MOXKHBIX THepeMenieHui). CBsi3u U HUX
ypaBHEHHUS.

OO61iee ypaBHEHUE TUHAMUKH.

Ypasuenus Jlarpamka Il pomga. O600meHHBIe KOOPAUHATHI cUCTEMBI. OOOOIICHHBIE CHITBI U
CIOCOOBI MX BBIYHCIICHHUS.

Paznen 5. OcHOBHbIE NOHATHUS M IPUHIAINBI MPUKJIATHOH MEXaHUKHU

OCHOBHBIG IIOHATUSA U HpI/IHIlI/IHI)I HpHKJIal[HOfI MCXAaHUKU. BHYTpeHHI/IC CHUJIBI. MGTOI[
ceyeHuil. BHyTpeHHHE CHIIOBBIE (AaKTOPhI B IONMEPEYHOM CEUEHUW CTepkHs. HampsokeHus wu
nedopMarim.

Paznen 6. OcHOBBI pacyeToB 3JeMEHTOB MeXaTPOHHBIX CHCTEM Ha IPOYHOCTb,
7KeCTKOCTb U YCTOHYHUBOCTh

Pacuérel Ha IPOYHOCTH IIPHU PACTKEHUU-CKATUU. HanpskeHns Ipu pacTsSHKEHUU- CKATUU.
Jlepopmarium, ycnoBHs MPOYHOCTH U KECTKOCTH MPH PACTSKEHUU U CKATUU.

Mexaanueckne HUCIIbITaHUA KOHCTPYKIIMOHHBIX MaTCpHraloB. FGOMeTpI/ILIeCKI/IC
XapaKTEPUCTHKH MJIOCKUX CEUECHUH.

Pacuétsl Ha mpouHOCTH NpU KpydeHUH. Jleopmaruu npu KpyueHUH
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Uzru6. BuyTrpennue cuioBble ¢akTtopbl npu usrube Oanku. Juddepennuanbupie
3aBucumoctu JKypasckoro. Hampspkenus npu yuctoM wusrube. HampsokeHuss npu  IIIOCKOM
HOTNIEPEYHOM H3ruoe.

VYcnosue npounocTy npu usrude. [lepememnienus npu usruode.

Crnoxnoe conportuBienue. HanpspkenHoe cocrosinue B Touke. O00OIIeHHBINH 3aKkoH ['yka.
Teopuu npounoctu. Kocoii uzru6.

CrnoxHoe conportusienue opyca. M3rud ¢ pactsokeHrneM. BHelleHTpeHHOe pacTshKeHue Win
cxarue. Kpyuenue ¢ u3ruoom.

VYcronuuocts. dopmyna Diisiepa juisi KpuTUUeCKOM cuiibl. [lpenensl mpUMEHUMOCTH
dopmysl Ditnepa. Y CTOWYMBOCTB CKATHIX CTEPIKHEHN 3a MpeaeIaMu yIIPYTOCTH.

ITpo4HOCTh NpU NEPEMEHHBIX U JUHAMUYECKUX HAIPSKEHUSIX.

Pa3nes 7. OcHOBBI TeOpHH MeXaHU3MOB U POOOTOTEXHHYECKHUX CHCTEM

OT MexaHMKM K MEXaTpOHMKHU. BHIBl MEXaTpOHHBIX yCTPOHCTB. MeXaTpOHHBIE MOIYJIH.
Knaccugukamus. MexaTpoHHbIE MOIYJIH JBMKEHUS. VHTEIUIEKTyalHble MEXaTPOHHBIE MOIYJIH.
Kunemarnyeckuil aHain3 MEXaHH3MOB MEXaTPOHHBIX ycTpoicTB. CHIOBOM aHaiIM3 MEXaHU3MOB
MEXaTPOHHBIX YCTPOUCTB.

3.4 TemaTuka ceMUHAPCKHUX/MIPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
3.4.1 CemuHapcKue/IPaKTUIECKUE 3aHATHS

[TpakTuueckoe 3anarue 1. PaBHoBecue TBEpOTO Tema Mo IEHCTBUEM CUCTEMBI CXOSAIUXCS
cui1. PaBHOBecHe III0CKOM CUCTEMBI CHJL.

[TpakTuueckoe 3ansaTue 2. PaBHOBECHE IIIOCKON CUCTEMBI CHJI, TPUIIOKEHHBIX K COCTaBHOU
pame.

[TpakTuueckoe 3ansTue 3. PaBHOBeCHe MPOU3BOJILHON MPOCTPAHCTBEHHON CHCTEMBI CHIL.

[Ipaxtuueckoe 3anstue 4. [Ipocreiimme qBUKEHUS TBEPIOTO TEA.

[Tpaktnueckue 3ansaTHd 5-6. KuHemaTuka mmiockux MexaHH3MOB. OCBOEHHME METOIUKU
KMHEMAaTUYECKOTO HCCIENOBaHUS IUIOCKOIO MEXAaHHM3Ma: HAXO0XKJICHHE CKOPOCTEH M YCKOPECHMM
TOYEK TeJIA IIPH IUIOCKOM JBUKEHUU C IIOMOLIBIO TEOPEM O PACIPENCICHUH CKOPOCTEN U YCKOPEHUIN
touek TT, MIIC; onpenenenre yrioBbIX CKOPOCTEN U YIIIOBBIX YCKOPEHUM 3B€HEB MEXaHU3MA.

[Tpaktuyeckue 3anatus 7-8. CocTaBHOE (CIOXKHOE) JBMKEHHE TOYKH. AOCOJIIOTHOE,
OTHOCUTELHOE, IEPEHOCHOE BMXKEHUA. CI0KEHUE CKOPOCTEU U YCKOPEHUH.

[Tpaktuueckue 3ansarus 9-10. J[nHamuka MmMaTepuaqbHOW TOUYKM. [[Be 3amauM ITUHAMMKH.
OcBOEHHE METOIMKHM pEIICHHWs IEepBOM M BTOPOM 3aJad JWHAMHMKMA MATEpHUAJbHOM TOYKH B
MHEPLHUAIBLHONW CUCTEME OTCUETA.

[Tpaktnueckue 3anstus 11. MccrnenoBanue OTHOCHUTENBHOTO JBHKEHHS MaTepuaibHON
TOYKH.

[Mpaktudeckue 3ansaTus 12. O0mue TeOpeMbl JMHAMUKN MEXaHUIeCKO# cucTeMbl. Teopema
0 IBUKEHHUH LIEHTpa Macc.

[Tpaktudeckoe 3ansaTue 13. OOmMe TeOpeMbl JMHAMUKA MEXaHUYeCKO# cucteMbl. Teopema
00 U3MEHEHUH KOJMYECTBA JBH)KECHUSI.

[TpakTueckoe 3ansatue 14. O0mire TeopemMbl TMHAMUKH MEXaHUYECKOM cuctembl. Teopema
00 U3MEHEHNU KUHETHYECKOTO MOMEHTA CHCTEMbI

[Mpaktndeckue 3amstus 15-16. OOmme TeopeMbl TUHAMUKH MEXaHWYECKOW CHCTEMBI.
Teopema 00 U3MEHEHUHN KMHETHUECKOM SHEPIUn

[Ipaktnueckue 3anatus 17-18. Ananutmdueckas MexaHuka. [IpUHIMI BO3MOXKHBIX
MEPEMEIICHUN.

[IpakTuueckue 3ausatus 19. OOmiee ypaBHEHHE TUHAMUKH.

[Tpaktuueckue 3ansatust 20-21. YpaBHenus Jlarpanxa Broporo poga. OCBOGHHE METOIUKU
BBIBOJIa YPAaBHEHHM, ONMCHIBAIOIIUX AWHAMHUKY TOJIOHOMHBIX MEXaHMYECKHX CHCTEM C OJHOH U
JBYMSI CTETICHSIMH CBOOO/IBI.
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[Tpaktiueckue 3ansaTus 22. [locTpoeHHe pacdyE€THBIX CXEM 3JEMEHTOB KOHCTPYKLHUH.
Ornpezenenne peakiifii omnop.

[Tpaktiueckue 3ansaTtus 23-24. [locTpoeHue SMIOp BHYTPEHHUX CHUJIOBBIX (DAKTOpPOB B
CTep)KHAX TIPU PACTSDKEHUHM-CXKATUU. Pacy€Tbl Ha TPOYHOCTh W IHKECTKOCTh CTEpKHEW mpHu
pacCTsKEHUU-COKATUU.

[TpakTideckue 3aHsaTus 25-26. [locTpoeHme SIOp BHYTPEHHUX CHIIOBBIX (DAKTOPOB B
CTEPXKHSX MPHU KpydeHHH. Pacy€Thl Ha MPOYHOCTD U )KECTKOCTH BAJIOB MIPHU KPYUECHUU.

[TpakTrdeckoe 3austue 27-28. [locTpoeHne 3Mmop BHYTPEHHUX CHUIIOBBIX (DAKTOPOB B Oalikax
npu u3rude. Pacy€rsl Ha MPOYHOCTH KOHCOJIBHBIX OallOK IpU U3ruoe.

[Tpaktuueckoe 3anstue 29. PacueTsl HAa yCTOWYUBOCTD CXKATHIX CTEPIKHEH.

[Ipaktuueckoe 3anstue 30-31. Pacu€Thl Ha MPOYHOCTH CTEp)KHEH MPHU BHEICHTPEHHOM
pacTsHKEHUU-CIKATHH.

[TpakTrueckoe 3anstue 32-33. PacuéTHOI cXeMBbI Bajia MpU COBMECTHOM JIEHCTBUM M3rH0a C
KpYy4YeHHUEM

[Tpaktueckoe 3ansTue 34. PacueTsl Ha MPOYHOCTH MPH MEPEMEHHBIX M JUHAMHYECKHX
HaNPSKCHUAX

[TpakTrueckoe 3ausatue 35. CTpyKTypHBIM aHaIN3 TUIOCKUX PhIYAXKHBIX MEXaHU3MOB.

[Tpaktuueckue 3ausTust 36. Kunematuueckass TOU4HOCTh MEXaTPOHHBIX MOYJICH.

3.4.2 JlaGopaTOopHbIE 3aHATHS
He npenycmotrpensl
3.5 TemaTuka KypcoBbIX IP0EKTOB (KypPCOBBIX padoT)

"Pacyer u mpoekTUpoBaHHME Bajia, pabOTAIOIIEro B YCIOBHUSIX MHOTOLMKIOBOIO XapakTepa
HarpykeHus"

4 Y4eOHO-MeTOAMYECKOEe 1 MH(POPMALIMOHHOE 00eclevyeHune
4.1 HopmartuBHbie 10kyMeHTHI 1 'OCTHI
He npenycmorpensl
4.2  OcHoBHasl JUTEpaTypa

1. JlykameBuy, H. K. Teopetnueckas mexanuka : yueOHuk 11 By3oB / H. K. Jlykamesud. —
2-¢ w3a., ucnp. U jpom. — MockBa : M3marensctBo IOpaiit, 2025. — 266 c. — (Bricmee
obpaszoBanmue). — ISBN 978-5-534-02524-8. — Tekcr : snextpoHHsld // OOpazoBarenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/562138.

2. Bunbke, B.I'. TeopeTrndeckas MexaHHKa : Y4eOHUK U PAaKTUKYM Ji1s By30B / B. I'. Bunbke.
— 4-e usn., nepepad. u ngon. — Mocksa : U3narensctBo FOpaiit, 2025. — 311 ¢. — (Bwicuiee
obpazoBanmue). — ISBN 978-5-534-03481-3. — Tekcr : snextpoHHblid // OOpaszoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560841.

3. Artanun, B. I'.  ComnporuBieHre MaTepHuaioB : Y4eOHUK U MPaKTUKYM st By30B / B. T'.
AtanuH. — 3-¢ W31., mepepad. u morn. — Mocksa : U3nmatensctBo FOpaiit, 2025, — 438 ¢. —
(Boiciiee o6pazoBanue). — ISBN 978-5-534-15962-2. — Tekct : anekTpoHHbli / OOpa3oBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560618.

4. Baymumsunu, H. B. ComnpoTuBiieHre MaTepuaioB U KOHCTPYKIHMH : YYEOHUK JJIs BYy30B /
H. B. Bamumsunu, C. C. TI'aBprommH. — Mocksa : U3zgarensctBo IOpaiit, 2025. — 429 c. —
(Bricmiee oopazoBanme). — ISBN 978-5-9916-8247-3. — Tekcer : anextponHslii // OOpa3zoBaTenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560869.
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5. Apxunos, M. B. IIpowmslnuieHHBIE pOOOTHI: YIPaBICHUE MAaHHITYJISIIAOHHBIMU POOOTaMHU
: yueOHuK Jutst By30B / M. B. Apxunos, M. B. Bapranos, P. C. Mumienko. — 2-¢ u3J1., UCTp. U JIOT.
— Mocksa : M3narensctBo FOpaiit, 2026. — 170 c¢. — (Bsicmee obpazoBanue). — ISBN 978-5-
534-11992-3. — Texkcr : anekTpoHHbIN // OOpa3oBarensHas mwiardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/587633

4.3 JlonoiHUTEIbLHASA JJUTEPATYypPa

1. YUypkun, B. M. Teopernueckas MexaHuKa B pelieHUAX 3a1a4. Kunemaruka : yaeOHUK JJ1s
By30B / B. M. Uypkun. — 2-e u3z., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2025. — 386
c. — (Bpicmee o6OpazoBanue). — ISBN 978-5-534-04644-1. — TekcT : SIEKTpOHHBIN //
OopasoBarenbhas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/563455.

2. byraenko, I'. A. Mexanuka : yueOnuk aiis By3oB / I'. A. byraenko, B. B. Mananus, B. U.
SIxoBneB. — 2-e u3M., uctp. u gon. — Mocksa : UzpatensctBo FOpaiit, 2024. — 368 ¢. — (Briciee
obpaszoBanmue). — ISBN 978-5-534-02640-5. — Tekcr : snexrtponHsiid // OOpaszoBarenbHas
matdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/537728.

3. Xanunos, B. P. TeopeTrnueckas MexaHHuKa: TMHAMUKa KJIACCHUECKUX CUCTEM : yUEOHUK

st By3oB / B. P. Xanunos, I'. A. YmwxkoB. — 2-e u3f., ucrp. u n1on. — Mocksa : M3aatenscTBo
IOpaiit, 2025. — 344 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-09093-2. — Tekcr :
AJIEKTPOHHBIN / Ob6pa3oBarenbHas miatdopma IOpaiit [calT]. — URL:

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

4. TlpuknagHas MexaHuka : yueOHUK ais By3oB / B. B. Jlxamaii, E. A. Camoiinos, A. U.
Crankepud, T. FO. Uypkuna. — 2-e u3n., nepepad. u qorm. — Mocksa : M3garensctBo FOpaiit, 2025.
— 347 c. — (Boicmiee obOpazoBanue). — ISBN 978-5-534-17747-3. — TekcT : 3NeKTpOHHBIN //
O6pasosarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/582794.

5. Aranun, B.T'. Conpotusnenue MmatepuanoB. COOpPHUK 3a/1aHUH C MpUMepaMH UX pelIeHuH
: yueOHuK Jutst By3oB / B. I'. Atanma. — 3-¢ m3j., ucnp. u gorn. — Mocksa : M3natenberBo HOpaiit,
2026. — 122 c¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-17691-9. — TekcrT : 351eKTpOHHBIN
// Obpa3zoBarenbHas iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/585657.

4.4 JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI
O0P "MexaHnuka poO0TOB U MEXaTPOHHBIX MoayJiel. Hacts 1":
https://Ims.mospolytech.ru/course/view.php?id=15748

D0P "Mexanuka poOOTOB U MEXaTPOHHBIX Moy iel. YacTh 2" HaxoauTcs B pa3paboTke.

4.5 JInueH3u0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe

o0ecrmeuyeHmne
1. Microsoft-Office
2. Math Works-MATLAB

3. Microsoft-Windows

4.6 CoBpemMeHHbIe Po(deccHOHATIbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Emunoe oOkHO [mocTyma K oOpa3oBaTelbHBIM pecypcam DenepanbHBI  MTOpTA
http://window.edu.ru

2. Komnerotepusie MH(pOpPMaIMOHHO-TIPABOBBIC CHUCTEMBI «KoHcynbTanT»
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OdurmanpHBI HHTEPHET-TIOPTAJ MPaBoBOM nHpopManmu http://pravo.gov.ru.
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4. Hayunas snextponHas Oubnuoteka http://www.elibrary.ru
5. Poccwuiickas rocynapcrBeHHast onbamorexa http:/ www.rsl.ru
6. ObC «YHuBepcuteTckas 6nbanoTeka onnaitn» https://biblioclub.ru/index.php

5 MarepuajabHO-TeXHHYECKOE oDecneuyeHmne

1. KoMnbroTepHbIii K1acc ¢ peayCTaHOBIEHHBIM IPOrPaMMHBIM 00€CIICUEHNEM, YKAa3aHHBIM
B 1. 4.5, MynpTUMEIUITHOE 000pyA0BaHKE (IIPOEKTOP, IEPCOHANBHBIN KOMIBIOTEP MPENOAABATENS).

2. Aynutopusi Asl JIGKIMOHHBIX, MPAKTHUECKUX 3aHATHH. OOOpymoBaHHME W ammaparypa:
ayJIMTOpHAas JOCKA, BO3MOKHOCTb UCIIOJIb30BAHUS MYJIbTUMEIUITHOIO KOMILIEKCA.

6 MeTtoanueckne peKOMeHIaAHU

6.1 MeToanuyeckue peKoMeHIalUM JIS IPenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha nmepBoM 3aHsATHU 1O AUCIUIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYJCHTOB C TOPSIKOM €€
u3y4eHus (TeMaMu Kypca, popmMamu 3aHATHH, TEKYIETO U MIPOMEKYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO W POJIb JUCIHUIUIMHBI B CUCTEME HayK, €€ MPAKTUYECKOE 3HAYCHHE, IOBECTH /10 CTYACHTOB
TpeOoBaHus K (popMe OTUETHOCTH M TPUMEHEHHUs BHUAOB KOHTpOIs. Bwimatorcs 3amaHus Ais
MOATOTOBKHU K MPAKTHYECKUM U CEMUHAPCKUM 3aHSATHSM.

[Tpu MOATOTOBKE K MPAKTUYECKUM pabOTaM IO MEPEUHIO OOBSIBICHHBIX TEM MPEINO/1aBaTEII0
HEO0OXOAMMO YTOYHUTH TUIAH WX MPOBEACHUS, MPOAYMATh (HOPMYIUPOBKU U COACPKAHUE yIEOHBIX
BOIPOCOB, BHIHOCUMBIX Ha O0CY>KICHHE, 03HAKOMUTHCS C IIEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome paboThl BO BCTYMHUTEIBHOM CJIOBE PACKPHITH MPAKTUYECKYIO) 3HAYUMOCTH TEMBI
paboThI, OTPEeNIUTh MOPSAIOK €€ MPOBEIACHMsI, BpeMs Ha 00CYkICHHUE KaKI0ro Yy4eOHOTO BOMpoca.
[Ipumensist GpOHTAIBHBIN OMTPOC 1aTh BOZMOXXHOCTH BRICTYITUTH BCEM CTYICHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHH.

B 3akmrounTenbHOM yacTh paboThI CIEAYET MOABECTH €€ UTOTH: JaTh OLIEHKY BBHITOJTHEHHBIM
3a/laHUsIM KaXKJIOTO CTyJeHTa W y4eOHO#l rpynmbl B 1ieioM. OTBETUTh Ha BOIPOCHI CTYJIEHTOB.
BrinaTe 3amanus 1151 CaMOCTOATENbHON PabOTHI 110 TOATOTOBKE K CIAEAYIOMIEMY 3aHSITHIO.

MeTtouka mpenoaaBaHus TUCITUILIUHBL «MexaHuka poOOTOB U MEXaTPOHHBIX MOIYJNEH» U
peanu3anus KOMIETEHTHOCTHOTO TOAXOJa B  W3JOKEHHWHM ©  BOCIPUATHM  Marepuaia
MpeycCMaTPUBAET UCIOIB30BAaHUE CIEAYIONINX AKTHBHBIX U WHTEPAKTUBHBIX ()OPM IMPOBEICHUS
TPYIIIOBBIX, WHIWBUIYATbHBIX, AYJUTOPHBIX 3aHATHUH B COUETAHWU C BHEAYJAMTOPHOW pabOTOH C
1EeNTbI0 POPMUPOBAHUS U PA3BUTHSI MPOQPECCHOHATBHBIX HABBIKOB O0YUYaIOIIUXCS:

— TIOATOTOBKA K BBHIMOJHEHWIO ¥ 3allldTa TMPAKTUYECKHX padoT ¢  TMOMOIIBIO
CHEINAIM3UPOBAHHOTO MTPOTPAMMHOTO O0ECTICUeHUS;

— 3alIUTa U UHIWBHUAyaJIbHOE OOCYXJICHHE BBITIOJHIEMBIX JTAllOB pacuyeTHO-TpadUUECKUX
pabor;

— TEXHOJIOTUHY aHAJIN3a CUTYaIlUN JJIs1 aKTHBHOTO O0y4YEHHsI, KOTOPBIE TTO3BOJISIFOT CTYIEHTaM
COEIMHUTH TEOPHUIO U MPAKTHUKY, IPEICTABUTH IPUMEPHI MPUHUMAEMBIX PELICHUH U UX MTOCIEACTBUH,
JIEMOHCTPHUPOBATH PA3JIMYHBIE TTO3UIINH, POPMHUPOBATH HABBIKU OIIEHKH aJIbTEPHATUBHBIX BAPHAHTOB
B BEPOSITHOCTHBIX yCIIOBUSIX.

OO0ydeHne 1Mo TUCIUIUIMHE BEETCS C MPUMEHEHHEM TPATUIIMOHHBIX TOTOKOBO-TPYIIITOBBIX
WH(POPMAIMOHHO-TEIEKOMMYHHKAITMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBieHnn 00pa3oBaTEIBHOTO
mpoliecca 1Mo JUCIUIUIMHE UCTOJBb3YIOTCS CISAYIOmNue HHPOPMAITMOHHO-TEIICKOMMYHHKAITMOHHBIC
TEXHOJIOTHH: MPE3CHTAIUH C IPUMEHEHHEM MTPOEKTOpa U mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHusl JJIs1 00y4al0NIUXCsl M0 OCBOCHHUIO TN CIUTIJIMHBI
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CamocrosTenspHas pa60Ta ABJIIACTCA OAHHMM M3 BHJIOB yLIC6HBIX 3aHATHM. HCHL
CaMOCTOSTEIbHOM pa6OTI>I — HPAKTHYCCKOC CaMOCTOATCIIBHOC ITOJYYCHUC CTYACHTAMH HABBIKOB
pa6OTLI B IIpOrpaMMe MaTeMaTU4ICCKOTO MOJACINMPOBAHUS, pACCMATPUBACMBIX B IIPOLECCC U3YUCHUSA
JUCLHUITIINHBI.

Ay,HI/ITOpHaH CaMOCTOATCIIbHAA pa60Ta 110 JUCHUIIIMHEC BBIIIOJIHACTCA Ha y‘le6HBIX 3aHATUAX
o HEMMOCPCACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €0 3aIaHUTO.

BHCay,Z[I/ITopHaﬂ CaMOCTOATCIIbHAA pa60Ta BBITIIOJIHACTCA CTYACHTOM IIO 3aJaHHIO
npenoaaBarTeiist, HO 0e3 ero HECMMOCPCACTBCHHOI'O Yy4aCTHA.

3aoauu camocmoamenbHol padbomel cmyoeHma:

- pa3BUTHE HAaBBIKOB CAMOCTOSITEIILHON Y4eOHOW pabOThI;

- OCBOCHHUC COACPKaHNA NUCHUIIIINHBI;

- yriIyOJIeHHE COJICPYKAHUS U OCO3HAHNE OCHOBHBIX TOHSATHIA JUCIUTUINHBL,

- IICTIOJIb30BaHKE MaTepuaia, COOPaHHOTO ¥ TOJTYYEHHOTO B XO€ CAMOCTOSTEIbHBIX 3aHATHI
TUTs 9 PEKTHBHOM IMOATOTOBKH K MPOMEKYTOYHOH aTTECTAIUH.

Buowt éneayoumopnoii camocmosamenvHou pabomoi:

- CAMOCTOSTEJIEHOE N3YYEHUE OTIEIBHBIX TEM JUCIUTUINHBL,

- BBITOJIHEHUE pacueTHO-rpaduyeckux padborT;

- BBIIIOJIHEHUE KYPCOBOW pa0OTHI U MOATOTOBKA IMOSICHUTEIBHOM 3aIUCKY;

- IOATOTOBKA K NPAKTUYCCKUM 3aHATHAM,

- MOJITOTOBKA K 3a4eTy;

- IOAATOTOBKA K 9K3aMEHY;

J1J1s1 BBITIOJTHEHUS JII000TO BHJIA CAMOCTOSATEIBHON PadOThI HEOOXOIUMO IPOUTH CIICTYIOIIHE
STarbL:

- OTIpEJICIICHUE 1IETTH CAMOCTOSATEIBHOM PaboTHI,

- KOHKpETHU3aIllus T03HABATEIILHOM 3a/1a4H;

- CAaMOOIICHKA TOTOBHOCTHU K CAMOCTOSITEIILHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a NEeHCTBHS, BEAYIIETO K PEIICHHUIO 3a1a4H;

- INITAHUPOBAHUE PAOOTHI (CAMOCTOSATEILHOM MITH C TIOMOIIBIO TIPEToIaBaTeNsl) HaJl 3a]JaHUEM;

- OCYIIECTBJICHHE B TIPOLIECCE BBITOJHEHUS CaMOCTOSITEIBHON pabOTBIl CaMOKOHTPOJIS
(TTPOMEKYTOYHOTO ¥ KOHEUHOTO) PE3yJIbTAaTOB PabOThI U KOPPEKTUPOBKA BBIITOIHEHHS PaOOTHI,

- pedekcus;

- Ipe3eHTaIus paboThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B nporiecce o0ydeHust HCTIOMB3YIOTCS CIICTYIOIINE OIICHOYHBIE (JOPMBI CAMOCTOSTEIIHEHON
pabOTHI CTYJICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEIKYTOUHBIX
aTTeCTaIlHi:

- KOHTPOJIbHBIE TECTUPOBAHMS,

- BBIIIOJIHEHUE pacYEeTHO-TpapuUecKux padoT;

- KypcoBas pabora;

- 3Q4YeT;

- DK3aMEH.

OI_IeHO‘lHLIC CpeacCTBa TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH BKIIIOYAOT KOHTPOJIbHBIC
3alaHuA 110 NPAKTHYCCKUM pa60TaM HHIAWBUAYAJIBbHO JJIA KaKA0T0 O6yanOHICFOCﬂ.

B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOAYJIs1) (POPMUPYIOTCS CIACAYIOIINE KOMIIETCHITUU:
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Ko
A HaumeHoBaHHe KOMIIETEHIIMH BBIIIYCKHHKA
KOMIIeTeHIIUH
CrniocoOeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE 3HAHUS,
OIIK-1. METO/bl MATEMATUYECKOr0 aHAJIM3a U MOJIECIUPOBAHUS B
podeCCUOHATILHOM 1€ATEIbHOCTH

7.1 MeToAbl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00yUYeHUsl

ITepedyeHb OLIEHOYHBIX CPEACTB IO AMCHMIIMHE «MexaHnKka po0OTOB H MeXaTPOHHBIX
MoOayJ1ei»

n/n

Bun xonTpons
pe3yabTaToOB
o0yueHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
oOydeHus

Kpatkast xapakTepuCTHKa KOHTPOJIS PE3y/IbTaTOB
o0Oy4deHus

Texymun

TectupoBanue

TectupoBaHnue NPOBOAMTCA Ha IIOCIECIHEM 3aHITHH
M3ydaeMoi TeMbl. TeCTUpOBaHUE OCYIIECTBIIACTCS, JTUOO
[IPY TOMOIIM KOMIIBIOTEPHOW CHUCTEMBI TECTUPOBAHUS,
MO0 ¢ MCIOJIB30BAHUEM BBIIAHHBIX TECT-33JaHUN HA
OyMa)kHOM Hocurtene. B pamkax TecTupoBaHus]
[IPOBEPSIETCS  BJIAJICHUE TEPMHUHOJIOTMEM U 3HAHHE
TeopeTHYeCcKOr 6as3bl.

Texymui

PacuetHo-
rpaduueckas
paborta

OOyuaromuiics B TE€YEHHME CEMECTpa CaMOCTOSITENIBHO
BBITIOJTHSIET PS PacyeTHO-TpaUuecKuX padoT Mo Teme]
pasnena. Ilpum mpoBepke mpenojaBaTeNb OLEHUBAET
KayecTBO O(GOPMIIEHUs, NPAaBWIBHOCTh PAacueToB |
IBEIBOIOB.

IIpomexyTouHbIit

3ayer

[IpomexyTouHas aTrectanus o0yJaronuxcs B popme
3ayeTa MPOBOJUTCS MO PE3yJIbTaTaM BBIIIOJIHEHUS BCEX
BUJIOB Y4eOHOI paboThl, MPEayCMOTPEHHBIX YUEOHBIM
MJIAHOM 10 JAHHOM ITUCIUIUIMHE (MOAYIIO), TPU STOM
[YIMTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OIeHKa cTereHn
NTOCTHKEHHS 00YJArOIINMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
00ydeHus TI0 AUCIUTUTHHE (MOTYJITI0) TIPOBOIUTCS
MpernoaBaTesieM, BeyIIUM 3aHSITHS 110 TUCIUTITNHE
(MOyI0) METOJIOM DKCIIEPTHOMU O1leHKHU. [1o uToram
MPOMEXKYTOUHOM aTTeCTallUK MO JUCLMILTUHE (MOIYIIIO)
BBICTABJISIETCS] OLIEHKA «3aUTE€HO» WU «HE 3aYTCHO.
3adet mpoBoaAUTCS B popMme ycTHOTO ompoca. B coctar
OusieTa BXOAUT TPU TEOPETUYECKUX BOMPOCA, OTBET HA
OUJIET MPOXOJIUT C MPeABAPUTEILHON MOATOTOBKOM 10
MUHYT. Kon4yecTBO AOMOTHUTENFHBIX BOIIPOCOB — HE
0osee nByXx. KomndecTBo MOTOTHUTETHHBIX BOITPOCOB
3aBUCHUT OT MOJIHOTHI OTBETA, IPEICTABICHHOTO IS
orieHUBaHus. JlurensHOCTh 3adeta 30 MUHYT.

K mnpoMexyToyHOW arTecTanud JIOMYCKAIOTCA TOJBKO,

CTYACHTBI, BBIIIOJHHUBIIMC BCC BHUIBI y‘-ICGHOﬁ pa6OTBI,
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MpeyCMOTpEHHBIE paboyeil MporpaMMON 10 TUCIUILIHHE.

IIpomexxyTOUHBIN

DK3aMeH

ITpomexxyTouHasi arrectanus oOydarommxcs B (opme
DK3aM€Ha MPOBOJUTCA IO pPe3ylbTaTaM BBIIOJHEHUS
BCEX BUAOB Y4eOHOW paboOThl, MpPeryCMOTPEHHBIX
Y4COHBIM TUIAHOM I10 JTAHHOW TUCHUIUIMHE (MOJIYJIIO),
OpU  3TOM  YYHUTHIBAIOTCS  pE3yJbTaThl  TEKYILEro
KOHTPOJISI yCIIEBa€MOCTH B TedueHue cemectpa. OleHka
CTETIEHU JIOCTHKEHUS OOYyYalOMIMMUCS IUIAHHPYEMBIX
pe3yJabTATOB OOYyYEeHHS TIO JUCHUILIMHE (MOJIYIIIO)
MPOBOJUTCS TPETOAaBaTEeNIeM, BEAYIIUM 3aHATHS TI0
MUCLUIUIMHE (MOJYJII0) METOAOM 3KCIIEPTHOM OLIEHKH.
I[Io wroraMm  NPOMEXYTOYHOM  arTecTaluu IO
MUCLUIUIMHE — (MOAYJIO)  BBICTABISIETCS  OLIEHKA
COTIIUYHOY», «XOPOILIOY», «YIOBICTBOPUTEIBHO» HIIH]
((HEYIOBJIETBOPUTEIBHOM.

JK3aMeH IPOBOJUTCA B ycTHOU opme. CTyneHTy
BbIIaeTCs OMIIeT ¢ TpeMs Bolpocamu. KonndectBo
TOTIOJTHUTEIBHBIX BOIIPOCOB — HE O0JIee ABYX.
Kosin4yecTBO 10MOJIHUTEIbHBIX BOIPOCOB 3aBUCHUT OT
MOJTHOTHI OTBETA CTyIEeHTA. JJIUTEIHHOCTh SK3aMeHa 2
yaca (120 munyT).

K nmpomexyTo4HOM arTecTanuu I0IyCKatTCs TOIBKO
CTYZACHTBI, BBIIIOJHUBILNE BCE BU/bI yUeOHOU paboOTHI,
[peyCMOTPEHHbIE paboueli MporpaMmon o
mucuuIuinHe «MexaHuka poOOTOB U MEXaTPOHHBIX
MOty Ieil» (BBITIOTHUIIN KOHTPOJIbHBIE M paCUeTHO-
rpaduueckre paboThl, BBIIOJHIIA KyPCOBYIO PaboTy)

[TpoMexyTOUHBII

Kypcosas pabora

KypcoBasi paboTra, BBINIOJIHEHHAass B COOTBETCTBHH C
TpeOOBaHUSAMHU 10 COJEPKaHUI0O U  O(OPMIICHHIO,
BaIUIIACTCS B CPOKU, MPETyCMOTPEHHBbIE TIpaduKoM
BBITIOTHEHUSI ~ KYPCOBBIX ~ NPOEKTOB MO  JIaHHOM
muciurnHe. KypcoBas pabora BbIaercss BO  2-M
ceMecTpe He mo3aHee 9-i akageMHU4YecKoll HeNIelu.
['paduk BBIMOJIHEHUS KYpPCOBOTO MPOEKTA CIIETYIONTHI:
1-8-s1 akaeMuyeckast HeIeNu - U3y4YEeHHE TEOPETUUECKUX
OCHOB; 9-51 akaJIeMUYECKOM HEJes - MOJTyUeHUS 3a/IaHUs
Ha KypcoBYyI0 paboty; 9-13-1 akageMudeckue HEIenu -
BBIITOJIHCHHE KypCOBOTO IIPOEKTA; 14-17-
akagemMuueckue Hexenu - llpenctaBieHue 4YHUCTOBOTO
BapuaHTa KypcoBOro mpoekTa; 18-1 akanemuueckas]
HeJens - 3amuTa KypcoBoro npoekra. O0yJaronmiics B
TEUEHWE CEMECTpa CaMOCTOSITEIBLHO BBIMOJIHSACT P/
3aJlaHuil B COOTBETCTBHE C METOIMYECKUM YKa3aHUEM.
[IpenogaBaTenb BBICTABIISIET MPEIBAPUTEIHHYIO OLICHKY .
Ha 3amure cTyaeHT KOpoTKO (3-5 MHH.) TOKJIabIBAaeT 00|
OCHOBHBIX PEIICHUSIX U OTBEYACT HA BOMPOCHI.




17
7.211Ikana ¥ KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

IToka3zaTenem olleHUBaHUs KOMIIETEHIIMH HA PAa3JIMYHBIX dTanax ux (OpMUPOBAHUS SIBIIIETCS
JOCTIKEHUE 00y4JaloUIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHHS M0 JUCHUIUIHHE (MOJIYJIIO).

Kpurtepuu oneHuBanus

MallvuH U

- OCHOBHBIC MCTOIbI

MEXaHHUYCCKOI'O U

MCXaHHYCCKOI'O U

IMoka3arennb 2 3 4 5
He 3auTeHo 3auTeHo

3HATh: OOyuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
- OCHOBHBIE 3aKOHBI | IEMOHCTPUPYET JICMOHCTPHUPYET JICMOHCTPUPYET JIEMOHCTPUPYET
JHUHAMUKA MOJTHOE OTCYTCTBUE | HEMOJIHOE YaCTHYIHOE MTOJIHOE
MaTepHaIbHBIX WIM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
00BEKTOB; COOTBETCTBHE CIIEYIOIIMX 3HAHUM: | CIEIYIOIIMX 3HAHUMI: | CIEIYIOIIMX 3HAHUIL:
- METOIBI CIIEAYIOIINX 3HAHHIA: | - OCHOBHbBIC 3aKOHBI | - OCHOBHBIC 3aKOHBI | - OCHOBHBIEC 3aKOHBI
MEXaHHYIECKOTO U - OCHOBHBIC 3aKOHBI | THHAMUKH JUHAMHUKA JTUHAMUAKA
MaTeMaTHYECKOTO JTUHAMUKH MaTepHaTbHBIX MaTepHaIbHBIX MaTepHATbHBIX
MOJETUPOBAHUS MaTepHalbHbIX 00BEKTOB; 00BEKTOB; 00BEKTOB;
THITOBBIX JJIEMEHTOB | OOBEKTOB; - OCHOBHBIE METOJIbI | - OCHOBHBIE METOJBI | - OCHOBHBIE METOIbI

MEXaHHYCCKOI'O U

TEXHOJIOTUH IPU
MIPOEKTUPOBAHUH 1
H3TOTOBJICHUH

BO3MOKHOCTH
COBPEMEHHBIX
HHOOPMAITMOHHBIX

AJITOPUTMbL BBICIIICI
MaTEMaTHKHU U
BO3MOXXHOCTH

AJITOPUTMbI BBICIIICH
MaTEMaTHKHU U
BO3MOXXHOCTH

KOHCTPYKIIMH; MEXaHUYECKOIo U MaTeMaTU4eCKOro MaTEeMaTH4eCKOro MaTeMaTU4ECKOro
- o0Imue MpUHONIB | MATEMaTHIECKOTO MOJIETTMPOBAHHUS MOJIETUPOBAHHMS MOJIETTMPOBAHUS
1 METOBI MOJIETTHPOBAHHUS TUIIOBBIX JIEMEHTOB | THIIOBBIX 3JIEMEHTOB | THUIIOBBIX AJIEMEHTOB
WHKCHEPHBIX TUIIOBBIX 3JIEMEHTOB | MAIIHWH H MAaIluH U MaluH U
pacdyeToB TUIIOBBIX MalluH 1 KOHCTPYKLMIA; KOHCTPYKLIMIA; KOHCTPYKLIHH;
9JIEMEHTOB MAIINH U | KOHCTPYKIIHH, - o0Imue MPUHOUIB! | - OOLIWE MPUHIMIIBI | - OOIIHE IPUHIIUIIBI
KOHCTPYKIIMH Ha - o0Imue MPUHOUIBL | U METOZBI 1 METOJIBI U METOZBI
IIPOYHOCTb; U METOJIbI UH)KEHEPHBIX HMH)KEHEPHBIX WH)KEHEPHBIX
- MEXaHHYeCKHe HMH)XEHEPHBIX pacueToB THIIOBBIX pacyeToB TUIIOBBIX pacueToB TUIIOBBIX
CBOIfcTBa pacueToB THIIOBBIX 9JIEMEHTOB MAIlIH U | AJIEMEHTOB MAaIllMH U | 3JIEMEHTOB MAIlIUH U
KOHCTPYKIIMOHHBIX JJIEMEHTOB MAlllMH U | KOHCTPYKIUH Ha KOHCTPYKLIUH Ha KOHCTPYKIIUI Ha
MaTepHaoB. KOHCTPYKIIMH Ha MIPOYHOCTb. MPOYHOCTb. MPOYHOCTb.
MIPOYHOCTb. Jomyckarorcs Jomyckarores CBoboaHO

3HAYUTENbHBIC HE3HAUUTENIbHBIC onepupyer

OIINOKH, OIINOKH, PUOOPETEHHBIMU

MpOSIBISETCS HETOYHOCTH, 3HAHMSAMM.

HEIOCTaTOYHOCTh 3aTpyIHEHUS MU

3HaHWH, 110 ALY AHATUTHYECKUX

rokaszareneH, onepanusx.

oOyuJaromuics

HCTIBITHIBACT

3HAYUTENbHBIC

3aTpyAHEHUS NIPU

OTIepUPOBAHUH

3HAHUSAMH MIPU UX

MIEPEHOCE Ha HOBBIE

CHUTYaIHH.
YMeETh! OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaronuiics
- IPUMEHSATH YMEET WIH B JEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
METO/IBI ¥ 3aKOHBI HEI0CTaTOYHOM HETIONTHOE JaCTHYHOE MIOJTHOE
MEXaHHKH, CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HCHOJB3YS - IPUMEHSATh CIIEYIOIINX CJIEIYFOLIUX CJIEAYIOLINX
OCHOBHBIE METO/bI ¥ 3aKOHBI YMEHMUII: YMEHUI: YMEHUM:
QITOPUTMBI BEICIIIEH | MEXaHHKH, - IPUMEHSTh - IPUMEHSTh - IPUMEHSTh
MaTeMaTUKU U HCHOJB3YS METO/IbI ¥ 3aKOHBI METOBI U 3aKOHBI METOIbI ¥ 3aKOHBI
BO3MOKHOCTH OCHOBHBIE MEXaHUKH, MEXaHUKH, MEXaHHKH,
COBPEMEHHBIX QITOPUTMBI BBICIIEH | HCIIONB3YS UCTIONb3YS UCHONb3YA
MH(POPMAMOHHBIX MaTEMaTUKU U OCHOBHBIE OCHOBHBIE OCHOBHBIE

AJITOPUTMBI BBICIIICH
MaTE€MaTHKHU U
BO3MOXXHOCTH
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MAaIIMHOCTPOUTEIbH
Ol IpOyKUUH;

- pa3pabartbIBaTh
pacy€THbIE MOENN
THIIOBBIX 3JIEMEHTOB
KOHCTPYKLIMI;

- BBITIOJHATH
pacuéThl Ha
MMPOYHOCTDH THITIOBBIX
9JIEMEHTOB POOOTOB

TEXHOJIOTUH IPU
MIPOEKTUPOBAHUH 1
N3TOTOBJICHUN
MaIIMHOCTPOHUTEIEH
Ol IPOLyKLUH;

- pa3pabartbIBaTh
pac4€THBIE MOJENIN
THUITIOBBIX DJICMCHTOB
KOHCTPYKLIMH;

- BBITIOJIHATH

COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTUH IIpH
MIPOEKTUPOBAHNH 1
H3TOTOBJICHUN
MAaIIMHOCTPOUTENIbH
Ol MpOyKIMH;

- pa3pabarbIBaTh
pacuéTHble MOJIEeNH
TUIIOBBIX 3JIEMEHTOB

COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTUH Npu
MIPOEKTUPOBAHUH U
M3TOTOBIICHUU
MAaIIMHOCTPOUTEIBH
01 MpoAyKLUH;

- pa3pabaTbIBaTh
pacy€THble MOJIETH
THUITOBBIX DJIEMEHTOB

COBPEMEHHBIX
WHPOPMAITMOHHBIX
TEXHOJIOTUH TpU
MPOEKTUPOBAHUHN U
M3TOTOBJICHUU
MAaIIMHOCTPOUTENBH
Ol1 MPOAYKLIUY;

- pa3pabaThiBaTh
pacu€THble MOJIENH
THUTIOBBIX DJIEMEHTOB

1 MEXaTPOHHBIX pacyéTsl Ha KOHCTPYKIIHH; KOHCTPYKLNH; KOHCTPYKIINH;
MOJTyJIEH. MIPOYHOCTD THIOBBIX | - BHIIOJHSTH - BBINOJHSTH - BBITIOJIHATH
3JIEMEHTOB POOOTOB | pacuy&Thl Ha pacyéTsl Ha pacdéTsl Ha
1 MEXaTPOHHBIX MIPOYHOCTD THIIOBBIX | MPOYHOCTH THIOBBIX | MPOYHOCTH TUIIOBBIX
MOJyJIEH. 9JIEMEHTOB POOOTOB | 3JIEMEHTOB POOOTOB | 3IIEMEHTOB pOOOTOB
1 MEXaTPOHHBIX 1 MEXaTPOHHBIX U MEXaTPOHHBIX
MOAYJEM. MOZYJEH. MOAYJIEH.
JHomyckarores YMeHHs OCBOEHHI, CpobomHo
3HAYUTEIbHbIC HO JIOITYCKAIOTCSI orepupyer
OLINOKH, HE3HAYUTENbHEIE NpUOOPETEHHBIMU
MPOSIBIISIETCS OIHOKH, YMEHUSAMHU,
HEI0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B
YMEHHUI, 110 psIIy 3aTpyIHEHUS MU CUTYyaLusIxX
TIOKa3aTesne, AQHAJTUTHYECKUX TIOBBIIIEHHOH
o0ydJaromuics OTIeparysIx, CJIO’KHOCTH.
HCTIBITHIBAET TepeHoce yMeHni Ha
3HAYNTEIIbHBIC HOBEIE,
3aTpyIHEHUS [IPU HEeCTaHJ[apTHbIE
OIIEpPUPOBAHUH CHUTYaIUH.
YMEHMAMU IIPU UX
NepeHoce Ha HOBbIE
CUTYyaLIUU.
BJIaJIeTh: OOyuatomquiicss  He | OOyuaromuics B OOGyuarouiics OO6yuaromnuiics B
- METO/IaMH BJaJeeT WM B | HEAOCTATOYHOU YaCTHYHO BIIQJICET: MIOJTHOM 00BbeMe
pemeHus HEI0CTaTOYHOM CTETICHH BIIAJICET: - METO/IaMH BJIaJICeT:
WH)KCHEPHBIX 3371a4 | CTEIEHH BiajieeT: - METO/IaMH peueHus - METOJIaMH
1 CaMOCTOSITEIBHOTO | - METOJIaMU pemeHns WH)XCHEPHBIX 337la4 | peIICHUs
HCIIOJIb30BAHUS pemeHns WH)KCHEPHBIX 337]ad | ¥ CAMOCTOSATENILHOTO | MHXKCHEPHBIX 3a7ad
OCHOBHBIX 3aKOHOB WH)KCHEPHBIX 3371ad | M CAMOCTOSITENIbHOTO | MCIIOJIb30BAHMS 1 CaMOCTOSITEIEHOTO
MEXaHHUKH B 1 CaMOCTOSITENBHOTO | MCHOJIB30BaHUS OCHOBHBIX 3aKOHOB HCTIONIB30BaHMSA
MPO(ECCHOHANBHON | MCHONB30BaHUS OCHOBHBIX 3aKOHOB MEXaHHUKH B OCHOBHBIX 3aKOHOB
JeATEIbHOCTH; OCHOBHBIX 3aKOHOB MEXaHHUKH B MPOQECCHOHATBHON | MEXaHUKH B
- METO/IaMH MEXaHHUKH B poQecCHOHANBHON | JIATEIBHOCTH; npodeccHoHaNbHON
peuenus poheCCHOHAIBHON | JACSATEIBHOCTH; - METOaMu JIEATEIBHOCTH;
MPAKTUYCCKUX 3aJia4 JCATCIBHOCTU, - METOJaMUu peumieHusA - METO4aMU
pacuéra Ha - METO/IaMH pemeHus NPaKTHYECKUX 33/1a4 | pEeICHUs
MIPOYHOCTD THIIOBBIX | pEICHHMS MPaKTHYECKHX 3a7a4 | pacuéra Ha MPaKTHYECKHX 33134
9JIEMEHTOB MalllMH U | TMPAaKTUYECKUX 3a1a4d | pacuéra Ha MPOYHOCTh TUTIOBBIX | pacyéra Ha
KOHCTPYKIIHH. pacuéra Ha MIPOYHOCTD THIIOBBIX | 3JEMEHTOB MAIIMH M | MPOYHOCTH TUIIOBBIX

MIPOYHOCTBH TUIOBBIX
3JIEMEHTOB MAIlIWH U
KOHCTPYKLMH.

9JIEMEHTOB MallIuH 1
KOHCTPYKLMH.
OO6yqatomtmiics
HCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyIHEHUS IPU
MIPUMEHEHUN
HAaBBbIKOB B HOBbIX
CUTyalusiXx.

KOHCTPYKIIMH.
HaBbIku 0CBOCHEI,
HO JIOITyCKaroTCs
HE3HAYUTENIbHBIE
OINOKH,
HETOYHOCTH,
3aTpyJHEHUS IPU
AHAJIUTHYCCKUX
olepanusx,
[IEpEeHOCEe YMEHUN Ha
HOBBIE,
HECTaHJapTHbBIE
CUTYAaIMH.

3JIEMEHTOB MAIlIH 1
KOHCTPYKLIHH.
CBoOoaHO
TIPUMEHSET
nonyquHHe
HAaBBIKH B CUTYaIHIX
MOBBIIICHHOKU
CJIO)KHOCTH.




19

IIIkaJyia OneHUBaAHUS MPOMEKYTOYHOM ATTECTAIUM: 324eT

Ixana
OLlCHUBAHUA

Onucanue

3auTeHo

BrinonHeHs! Bce BUIBI yueOHOM pabOThl, MPeayCMOTPEHHBIE YI€OHBIM IIJIAHOM.
CTyaeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB
MIPUBEJICHHBIM B Ta0IHIIaX MOKa3aTelel, ONepupyeT NPUOOPETEHHBIMH
3HAHUSIMU, YMEHHUSIMHU, HABBIKAMH, IPUMEHSET UX B CUTYalUSIX MOBBILIEHHOMN
cnoxHOCTHU. [Ipu 3TOM MOTYT OBITH AOMYIIIEHBI HE3HAUYNUTEIBHBIE OITHOKH,
HETOYHOCTH, 3aTPYIHEHUS NPY AaHATUTUYECKHUX OIEepalMsiX, IEPEHOCE 3HAHUHN U
YMEHHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYAILUU.

He 3aureno

He Beinonnen oaux nin 6osiee BUAOB yueOHOM paboThl, IPeyCMOTPEHHBIX
yueOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET MOJTHOE OTCYTCTBHE MU
HEJ0CTaTOYHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB IIPUBE/ICHHBIM B
TabJIMIIaX TOKA3aTelsIM, JIOIYCKAIOTCs 3HAYUTEIbHbBIC OIINOKH, TPOSBISAETCS
OTCYTCTBME 3HAHUI, YMEHUI, HABBIKOB IO sy OKAa3aTeseH, CTYJ€HT HE MOKET
OIIEpUPOBATh 3HAHUSIMU U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

IIIxana oneHUBAHUS HpOMe)I(yTO‘lHOﬁ aTrTeCTallui: JK3aMCEH

[IIxasa orieHnBaHus Omnucauue

BrimonHeHs! Bce BUbI yueOHOU padOoThI, IPEAyCMOTPEHHbIE yUeOHBIM
mwiaHoM. CTyAeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HABBIKOB IMPHUBEACHHBIM B TaOMUIaX MOKas3aTelsM, ONEpUpyeT

OTan4HOo HpHOGpeTeHHLIMI/I 3HAHUAMU, YMCHUSAMHU, HABBIKAMHU, IIPUMCHACT UX B

CUTyalUsX TOBBIIIEHHON CII0)KHOCTH, HE HCIBITBIBAET 3aTPyAHEHUU
P AHAIMTHYECKUX OIlepalusax, IEepEeHOCe 3HAaHMM M yYMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM pabOThI, IPEyCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyZIeHT J€MOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHUIA,
YMEHM, HaBBIKOB IIPUBEICHHBIM B TaOJINLIAaX [TOKA3aTENSIM, OTIEPUPYET
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallUsiX TOBBIIIEHHON clokHOCTH. [Ipm 3TOM MoOryt OBITH
JIOIYIIIEHbl HE3HAUNUTENIbHbIE OINOKH, HETOUHOCTH, 3aTPyIHEHUs IIPU
AQHAINTUYECKUX ONepalusiX, NEpeHOCce 3HAHUI U YMEHUH Ha HOBBIE,
HECTaHAAPTHbBIE CUTYALIUH.

BrimonHeHs! Bce BBl yueOHOU paboThl, MPeAyCMOTPEHHbIE yUeOHBIM
w1aHoM. CTyZeHT AEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHMIA,
YMEHHM, HaBBIKOB MPHUBEACHHBIM B TabmuIax IOKa3aTessM,

Y,Z[OBHGTBOPI/ITGJ'IBHO JOMMYCKAOTCA 3HAYUTCIIBHBIC OIJ_II/I6KI/I, NpOABIACTCA OTCYTCTBUC

3HaHUM, YMEHUH, HaBBIKOB I10 PsAly ITOKA3aTeJIeH, CTYEHT UCIIBITBIBACT
3HAYUTEIIbHbIE 3aTPYAHEHHsS TIIPU ONEPUPOBAHWUM 3HAHUSAMU U
YMEHUSIMU [IPU UX MIEPEHOCE HA HOBBIE CUTYALUU.

HeynosnerBopurenbHo

He Bemonnen oauH wiM  Oosnee BHUIOB  y4eOHOH  paboTHI,
NPEIYyCMOTPEHHBIX y4eOHBIM TUIaHOM. CTYAEHT NE€MOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHH, HaBBIKOB IPHUBEACHHBIM B TaOJNWIAX TOKA3aTEIsIM,
JIOMTyCKAIOTCA 3HAUMUTENbHBIE OLIMOKM, TPOSBISAETCS OTCYTCTBUE
3HaHUW, YMEHUH, HABBIKOB IO Py MOKa3aTeNaeh, CTYJEHT HE MOKET
ONEpHPOBATh 3HAHUAMU M YMEHHUSAMH IPH UX IEpeHOCe Ha HOBBIC
CUTYyalluH.
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IIIkaJyia oneHUBaHUS MPOMEKYTOYHOM aTTeCTAllMN: KypcoBas padora.

HaumenoBanue
KOHTPOJIS
pe3yabTaToOB
o0ydeHus

IITxana oneHUBaHUA

Onucanue

Brimongenue n
3alMTa KypcoBon
paboTsl

OtinuHO:

KonnuectBo HaOpaHHBIX
0aJuI0B 3a MOSICHUTENIBHYIO
3aMHCKY U 3alIUTY pabOThI —
9-10.

Xopomio: KonnuectBo
HaOpaHHBIX 0aJIIOB 3a
MOSICHUTEIIFHYIO 3aIUCKY U
3anmTy paboTsl — 7-8.

Y 10BIIETBOPUTEIIHHO:
KonngectBo HabpaHHBIX
0aJI0B 3a MOSICHUTEIbHYIO
3aIlUCKY U 3aIIUTy paboThl —
5-6.

KonnyectBo HabpaHHBIX
0aJI0B 3a MOSICHUTEIbHYIO
3aIlUCKY U 3aIIUTy paboThl —
0-4.

Kpurepuu onienuBanus: — CoOoTBETCTBHE
TEXHUYECKOMY 3aJJaHUIO:

3 Gaia — MOJTHOE COOTBETCTBUE
TEXHUYECKOMY 3aJJaHHUI0, BHITTOJTHEHBI BCE
3a/1aHMs U3 METOAMYECKUX YKa3aHUU

2 Oaiia — MOJIHOE COOTBETCTBUE
TEXHUYECKOMY 3aJaHUI0, BBIIIOJIHEHO B
[0/1aBJIsio1ee OONBIINHCTBO
JOTIOJTHUTENBHBIX 3a/IaHUN U3
METOANYECKUX YKa3aHUU

1 Gann — He MOJTHOE COOTBETCTBUE
TEXHUYECKOMY 3aJJaHHUI0, BBHITTOJTHECHA
TOJIBKO YaCTh JOMOJHUTEIbHBIX 3aIaHUI
0 6anIoB — HE COOTBETCTBUE
TEXHUYECKOMY 3aJaHUI0, HE BBITIOJHEHBI
JOTIOJTHUTEIBHBIC 3aJaHUS WK BBIOJTHEHA
TOJIBKO MaJlasi UX 4acTh —

KayecTBO MOSACHUTEILHON 3aIIUCKU:

3 Ganna — mosiCHUTEIbHAS 3aIHCKa
BBITIOJIHEHA 110 TPEOOBaHUSIM
METOJIMYECKUX YKa3aHU Kadeapsl, UMEeT
BBITIOJTHEHHYIO ¥ COOTBETCTBYIOIIIE
odopMIIeHHYIO TpadUIECKYIO U
pacyYEeTHYIO YaCTH.

2 Ganna — MosICHUTENbHAs 3alluCcKa
BBITIOJIHEHA 110 TPEOOBaHUSIM
METOJIMYECKUX YKa3aHU Kadeapbl, UMeeT
BBITIOJTHEHHYIO ¥ COOTBETCTBYIOIIIE
odopMIIeHHYIO TpadhUIECKYIO U
pacyeTHYIO YacTH, OJHAKO C HE
3HAYUTENIbHBIMUA HETOUHOCTSIMH.

1 Gami — mosiCHUTEIbHAS 3aMKCKa
BBHITIOJTHEHA 110 TPEOOBAHUSIM
METOAMYECKUX YKa3aHUU Kadeapbl, UMEET
OImuOKH B TpayMueCcKOi U pacueTHOU
YacTH.

0 Gamnn — mosicHUTENbHAS 3aMuCcKa
BEITIOJTHEHA HE 10 TPEOOBaHUSIM
METOJIMYECKUX YKa3aHUi Kadeapsl u
MMEET KPUTHUUECKHUE OIMOKH B
rpaduyueckoil 1 pacueTHOM YacTH.

3amura KypcoBoil paboThI:

3 Gana — npu 3aluTe CTYACHT
MIOKa3bIBaeT ITyOOKOE 3HAaHUE BOTIPOCOB
TEMbI, CBOOOJTHO ONEPUPYET AAHHBIMU
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pacueToB, JIETKO OTBEYAET Ha
ITOCTAaBJICHHBLIC BOIIPOCHI

2 GaJiia — MPH 3alIUTe CTYACHT
MMOKAa3bIBACT 3HAHUE BOITPOCOB TEMBI,
OTIEpPHUPYET IaHHBIMU PACUETOB, 0€3
0COOBIX 3aTPyAHEHUI OTBEYAET Ha
MOCTaBIIEHHBIE BOIIPOCHI

1 Gayur — mpu 3aIuTe CTYACHT MPOSIBIISICT
HEYBEPEHHOCTb, ITOKA3hIBAET cladoe

3HaHUE BOIPOCOB TEMBI, HE BCET/Ia AaeT
MCYEPIBIBAIOIINE aPTyMEHTHPOBAHHbBIE
OTBCThI HA 3aIaHHBIC BOIIPOCHI

0 GannoB — mpH 3aIUTE CTYACHT
3aTPYAHACTCA OTBCYATh HA IMOCTABJICHHBIC
BOIIPOCHI 10 €€ TeME, HE 3HAET TEOPUU
BOIIPOCA, TIPH OTBETE AOMYCKAET
CYILIECTBEHHBIC OIINOKH.

MaxkcumanbHOe KOJTMUeCTBO 0amioB — 9.

IlIxana oneHUBaAHUA TEKyHIEro KOHTPOJIst

HaunmenoBanue
KOHTPOIIA [Ixana oueHuBaHUs Onucanue
pe3yabTaToOB
00yueHus
Pacuerno- Otnuano - PaGoTa ciaHa B CpoOK, 3amanue Ha PI'P Brimaetcs Ha
rpaduyeckas pacdeTHas u rpadudeckasi 4acTh MIEPBOM 3aHSITHHU
pabora 1o Teme BBITIOJTHEHBI BEPHO, JINOO HMEIOTCS COOTBETCTBYIOIIETO pa3zena
paznena HEIOYEThI, HE BIMSIIOIIIC Ha JUCIUILINHEL U CIACTCS 1O

KOHEUHBIHN pe3yJIbTar.

Xopomio - pacyeTHasl 4acThb
BBITIOJTHEHA BEPHO, B TPaPUIECKOM
4acTH €CTh 3aMEYaHUs

Y 10BNETBOPUTENBHO - B paCUE€THOM
4acTH €CTh 3aMEYaHMsI, METO]L
BBITIOJTHEHUSI rpaUuecKoi 4acTu
BbIOpaH BEPHBIH
HeynosnerBoputensHo - B
pacueTHOH U rpaduuecKoi JacTax
€CTh TpyOBIC 3aMEYaHMUSI.

OKOHYaHHUH U3YYEHUS
COOTBETCTBYIOLIETrO pas3zena
nucnurinebel. PI'P 1omKHEL OBITE
BBHITIOJTHEHBI U O(DOPMIICHBI B
COOTBETCTBHUH C TPeOOBAaHUSIMU
METOJIMYECKUX YKa3aHUl Kadeapsl.

TectupoBanue 1o
MIPOMIEHHON TEME

[IpaBunbHbIi OTBET Ha 1 3a1anue
cooTBeTcTBYET 1 Gammy. Bpems
TecTupoBaHus - 40 MUHYT.
CryneHTy npeaocTaBIsieTCs IBE
MONBITKYU JJIS POXOXKACHUS TECTA.
Tect cunrtaercs ycneuHo
MIPOMIEHHBIM, €CJIM CTYJEHT AaJl HE
MeHee 60% npaBUIBHBIX OTBETOB.

TectupoBaHue OCyLIECTBIAETCS,
IIPU TIOMOIIY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBaHUs. Bpems
tectupoBanus 40 muH. 3aTeM
OCYLIECTBIISIECTCS IIPOBEPKA TECTA
HK3aMEHATOPOM U BBICTABIISETCS
OLICHKA COTJIACHO METOJUKU
BBICTABJICHUS OLICHKH IPU
IIPOBEACHUH IIPOMEKYTOUHON
aTTeCTaluu.
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7.3  OueHouHbIE cCpeACTBA
7.3.1 Texkyuuii KOHTPOJIb

Tunoeoe 3a0anue 011 pacuemno-cpaguyeckoit paoomot Nel no meme "'Ilrockan
cucmema cun"

Koncrpykuusa (puc. 6-10) cocroutr u3 AByX uacTeil, coequHeHHbIX HiapHupoM D. Ha
KOHCTPYKITMIO JICHCTBYET PaBHOMEPHO paclpeleiieHHas Harpy3ka MHTEHCHBHOCTBIO q = 0,5kH/M,
napa cwi ¢ MomentoM m = 1,5kHwm, cocpenorouennsie cunbl P (P = 3kH) u Q (Q = 4xH).

Haiitn peaknuy omop W JaBiCHHUE B MPOMEKYTOYHOM IIAPHUPE 3aJaHHOW COCTaBHOM
KOHCTpYKIWU. [Ipy BeuncIeHUSIX cuutath a = 2M, b = 1,5M, ¢ = 1M, a = 30°, = 60°.

Tunoeoe 3aoanue 0ns pacuemuo-zpaguueckoii pavbomuvt Ne2 no meme ''Onpedenenue
CKopocmeil u YCKOpPEeHUil moueK meepoozo mena npu NOCHYNAMENbHOM U 6PAULAmMENbHOM
osurcenuax''

Ha puc. K 1.0 — K 1.9 nzo06pakeHsl MeXaHU3MBI, IPE0Opa3yroIIne MOCTYNaTeIbHOE IBUKECHNE
rpy3a BO BpalllaTelbHOE ABMKEHHUE IPYTHX TEJN. DTH MEXaHU3MbI COCTOST U3 YETHIPEX Tem: Tpy3a 1,
CTyINeH4aTbIX Koisiec 2, 3 n 4. I'py3 1 npuBs3aH K KOHIly HUTH, HAMOTAaHHOM Ha 0/1HO U3 KoJiec. Koneca
2 u 3, 3 u 4 cBsI3aHBI MEX Ty COOOH peMEeHHOM Wiu 3yOouaToit nepenaueii. J{s Bcex Komec 3aaaHbl UX
paauycel. [Ipuaem pa3mepsl CTYNIEHUATHIX 3BEHBEB OMPEIEIIIOTCS PaIuycaMH Majloro U OOJIBIIOTO
Koiec r, R ¢ wuHIekcamu 5TUX 3BeHbeB. Hampumep, paauycsl Mamoro u OOJBIIOTO KOJec
CTYIEHYATOro 3BeHa 2 0003HAYalOTCS COOTBETCTBEHHO depe3 r2, R2. JIBWkeHHe MexaHU3Ma
oTpesieNiIeTCsl 3aKOHOM JIBHKEHUS rpy3a 1. B Tabm. 1 1y kax1oro BapuaHnTa NpyBeIECHbI YHCIOBbIC
JaHHBIC ¥ QYHKIIMOHATBHBIE 3aKOHBI CKOPOCTH Tpy3a 1.

Onpenenuts B MOMEHT BpeMeHH t = 1 ¢ CKOpOCTh U yCKOpeHue Touku M. Beicuutarhb J1st 3T0T0
MOMEHTAa BPEMEHHU 3HAYEHMs YIJIOBBIX CKOPOCTEM M YCKOPEHHH BCEX 3BEHBEB, COBEPIIAOIINX
BpalllaTeIbHbIE ABHKEHUS BOKPYT HETIOABM)KHBIX OCEH.

~
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Tunogoe 3adanue o0na pacuemuo-zpaguueckou padvomvr Ne3 no meme "Ilnockoe
osudicenue meepoozo mena''

[Inockuii MexaHW3M COCTOMT U3 [JIByX CTepxkHeH, moi3yHa B (BepTukandbHas WIH
TOPU3OHTANIbHAS HaIpaBisitomas) u mumHapa C, KaTAmerocs 1mo HeMmoABMKHON MOBEPXHOCTH 0e3
MPOCKaIb3bIBaHUS. MeXaHu3M MPUBOAMTCA B ABIMKEeHUE KpuBommnom OA = 15 cMm, paBHOMEpHO
BpaIIaoIMMCs TPOTHB XO/a BPAIIEHUS YaCOBOU CTPEJIKHU C YTIIOBOM CKOPOCTHIO. Pagnyc nunuuapa
paBeH 10 cMm. Touka G HaxomuTcs mocepenuHe 3BeHa AB. I'opu3oHTalbHBIE U BEPTUKAJIbHBIC
pa3Mepsl yKa3zaHbl Ha pucyHKax 0-9 v OTHOCSATCS K HEMOIBI)KHBIM 00BEKTaM: IAPHUPAM, OITIOPHBIM
IUIOCKOCTSIM U JIMHUSIM JIBH>KEHUS 1oJI3yHOB. HeoOxoaumble /it pacdyeTa JaHHbIe IPUBEACHBI B TA0I.

Jl14 3a1aHHOTO MOJIOKEHUSI MEXaHU3Ma ONPEEINTh!

1. Ckopoctu Touek A, B, C, G, F u N ¢ moMonipo noJjiroca uiid MTHOBEHHBIX LIEHTPOB

CKOpPOCTEH.

2. Yckopenus Touek A u B u yrinoBoe yckopenue 3seHa AB.

R
AB=35cm, BC =30cm AB=30cx. BC=21cu

Tunosoe 3adanue ona pacuemuo-zpaguueckoii pavomot Ned no meme ''Cnosxcnoe
osudcenue mouku''

I'eomerpuueckas Gpurypa Bpariaercsi BOKpYT OCH, NEPIEeHAUKYIIpHOH ee miockoctu (puc. 0; 1;
4; 5; 6) unmu BOKPYT OCH, JIeKalen B ee Twiockoctu (puc. 2; 3; 7-9). Ilo kaHamy, pacmoiaoKeHHOMY
Ha (urype, ABIWKETCS TOUKa M 110 H3BECTHOMY 3aKOHY.

Haiiti abCOMIOTHYI0 CKOPOCTh W abCOMIOTHOE yCKOpeHHe Touku npu t = lc. @ynkuusa S(t),
pasmep h u 3axoH BpaieHus ¢purypsl ernep(t) gansl B Tabxa. 3. Ha puc. 0-3 paguyc R=60cwm.

AO=h

9.,

Tunoeoe 3adanue 011 pacuemno-zpaguueckoii pavomuvt Ne5 no meme "llpumenenue
00uUx meopem OUHAMUKU K UCCTIE008AHUIO OBUNHCCHUA MAMEPUANbHOU MOUKU'"

ABTOMOOMWIHF M Maccol m (maHHbIE HaxoAsATCs B Tabimie 1), vMes B TOYKEe A HaYaJIbHYIO
ckopocth VO, aBmxkercs no tpacce ABC (cocrout u3 asyx ydactkoB AB n BC) u no mocty CJI.
Vuactku Tpaccel AB u BC wim 06a HakiaoHHBIE (YIJIbI HaKJIOHA K TOPU3OHTY O M [3, 3HAUYCHUS
CHUHYCOB U KOCHHYCOB YTJIOB B TaOmuIle 2), Wik OJUH TOPU3OHTANBHBIN (00 MpUHATH paBHOE 0), a
npyroit HakiIoHHBIA. Ha yuactke Tpaccel AB (i BC) Ha aBTOMOOUITE ACHCTBYET MOCTOSTHHAS CHJIa
Tpenus Frp, a Taxke nocrosHHas cuia F (3HaueHne kodpuureHTa TpeHus CKoybxenus f, Moaynb
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cuiel F 3amanel B Tabnune). B Toukax B u C aBToMOOMIIb HE U3MEHSIET BEIMUMHY CBOECH CKOPOCTH.
Moct o0OpasyeT ayry okpykHOCTH pannyca R=50 M. MakcuManbHbIH POrud (BBITYKIOCTH) MOCTa
h. B rabnuue 1 3agansl: nouHa yuactka AB =11 (unu Bpemst nmxkenus t =t1 mo yuactky AB), Bpems
nBkeHus t = t2 mo yuactky BC (wnm nimna yyactka BC = 12), yrier HaknoHa o u f ydactkoB AB n
BC cooTBeTcTBEeHHO, MaKCUMaJIbHBIH Mporud (BBIIYKIOCTh) MocTa h u yroax y (wmm @),
ONpeAeIAIOIIMI o0KeHne Touku K.

Cumnras aBTOMOOWIb MaTEpHAILHON TOUKON, ONIPEEIUTh:

1. ckopoctu aBTomMoOmIIs B Toukax B, C Tpaccel u B Touke K mMocra.

2. cuily JaBJIEHUs] aBTOMOOMIISI Ha MOCT, KOI'Jla OH HaxouTcs B Touke K.

Tunoeoe 3a0anue 01a pacuemuo-zpaguueckoit pabomot Ne6 no meme "lpunyun
603MOICHBIX NepeMeujeHull'""

[Inmockuii TpEX3BEHHBI MEXaHU3M HAXOAMUTCS B PABHOBECUMU IIOJ JEHCTBHEM IPUIIOKECHHBIX
cui. [TonoskeHne MmexaHu3ma 3a1aercs yriamu o, B u y Pazmepsl crepxheit coorBerctBenHo 11, 12 u
13. Ha mexanusm geiictBytor cwia F u mapsl cun ¢ MomeHtamu M1, M2, oguH U3 KOTOpBIX
HensBecTeH. Touka MpuioKeHus cuiibl — D u yron ¢, onpeaensrone nojJoKeHHe CHIIbI, a TaKKe
3BEHbsI, HA KOTOPbIE AEHCTBYIOT MOMEHTHI, YKa3aHbl HA PUCYHKaX.

PazMepsl 0Tpe3KOB Ha COOTBETCTBYIOUIMX pUcyHKax paBHbl: AD =1/4 11 (puc. /I 3.0 — ]I 3.2);
BD =1/4 13 (puc. 1 3.3 — 1 3.5); OD =1/4 11 (puc. A 3.7, 11 3.9); 01D =1/4 13 (puc. 1 3.6, 1 3.8).
3HayeHus1 BCEX 3aJaHHbIX BENUYMH IpuBeleHbl B Tabn. 1. IloctpoeHue ueprexa HauMHATH CO
CTEPIKHS, HAIIPaBJIEHUE KOTOPOTO OIPENEIAETCS YIIIOM Q.

OnpenenuTh HeU3BECTHBIN MOMEHT, YKa3aHHBINA B Ta0J. 1 B cTonbue «HaitTiy, yaepKuBarommii
CHCTEMY B PAaBHOBECHH.

Tunosoe 3aoanue ona pacuemno-zpagpuueckoii pavomer Ne7 no meme "'Pacuem na
RPOYHOCHb CHYNEHYAM 020 CIEPHCHA NPU UEHMPATbHOM PACMANCEHUU U coHcamuu”’

W3 ycnoBusi MpOYHOCTH TOA00pATh MOMEPEYHOE CEYCHHE CTAIBHOTO CTYNEHYATOTO CTEPIKHS
(bopma ceuenust ykazaHa B TaOJuUIE); OKPYTJIMTH MOJTYyYEHHBIE B pe3yJibTaTe pacuéra pa3Mephl 1Mo
HOPMAJILHOMY PSITy pa3MepOB.

Tpebyercs:
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e [locTpouTs 3M0py BHYTPEHHUX CHIIOBBIX (PaKTOPOB.
e BpIUKCINUTD HANPSYKEHUE B OTACHOM CEUCHHH.
e [locTpouTs 3MIOPHI HAMIPSKEHUHN TIO0 BHICOTE OMACHOTO CEUEHUS U ITTMHE CTEPKHA.

e OrmpenenuTh NEpeMELICHHE CBOOOJHOTO CEYEHHUS CTEPXKHS M IMOCTPOUTH  DIIOPY
IIepeMELICHU M.

Tunoeoe 3adanue ona pacuemno-zpaguueckoii paoomer Ne8 no meme ''Pacuem na
RPOUHOCHb U HCECMKOCHb CHYREHYUAN 020 CHEPIHCHA NPU KpyuyeHuu'"'

W3 ycnoBus mnpouHocTH MOAOOpaTh MONEPEYHOE CEYEHHME KpPYIJIOr0 CTalbHOTO Bala;
MOJTyYEHHBIH B pe3yJibTaTe pacy€ra JUaMeTp OKPYTIUTh 10 HOPMAIBHOMY PSIAY Pa3MeEpPOB (B MM).

Tpebyercs:

e [loctpouts 3mt0py BHYTpeHHUX cHI0BbIX (hakTopos (T).

e BrunciuTh HanpspKeHUe B oacHoM cedeHud. Ilokas3aTh onacHoe ceueHue Ha pUCYHKE.
e [locTpouTs 31IOpBI HAIIPSHKEHUH 110 BHICOTE ONACHOTO CEUEHUS U IJIMHE CTEPKHS.

e OnpenenuTs yroi 3aKpy4rBaHusi CBOOOTHOTO CEUEHHsI Bajla U TIOCTPOUTH €T0 SIIOPY.

e [IpoBepuTh Ba MO YCIOBUIO KECTKOCTH.

1 4M M 2 M

\ 2m M

Tunoeoe 3adanue onsa pacuemno-zpaguueckoic paoomer Ne9 no meme "Pacuem na
RPOYHOCMb U dHceCmMKOCmY OanKku npu uscuoe"

CranpHas 6aka Ha ABYX ornopax (MoaylIb HopMapHo# yrnpyrocta E=2-10° MIla; nomyckaemoe
HOpMaJlbHOe HampspkeHue [6] =160 MIla) HarpykeHa paBHOMEPHOW paclpeeieHHOW Harpy3Kou
WHTEHCUBHOCTHIO (, COCpenoToueHHOM cumnoii F nim cocpenorouennsiMm momenToM M. Tpebyercs:

e [locTpouTth >mropsl pachpenenenus nonepeunoit cunbl Qy, kH, u usrubarorero MomeHTta
Mx, kH M, 1o 1yinHe OalKu.

e 113 ycnoBus MpOYHOCTH MO00pATh MOMEPEYHOE CEYCHUE CTAaIbHOM OAJIKU B BHJIC IBYTaBpa
(XapakTepUCTUKH JIBYTaBPOB MPEACTABICHBI B IPUIIOKECHUH ).

e BbIUKCIUTH JEHCTBUTEIBbHBIE HOPMAIBHBIE G M KacaTeJbHbIC T HAMPSHKEHUS, TOCTPOUTH MX
SMIOPHI JIJIs1 OTTACHOTO CEUEHUsI 0aJTKU MO BHICOTE.

e OmnpeaenuTs Nporud nmocepeanHe 6aIKy U YIIIbl IOBOPOTA HA OTMOpaXx.
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Tunoeoe 3adanue 0ra pacuemuo-zcpaguueckoii pavomor Nel0 no meme "Ilposepounviii
pacuem Ha yCmou4ugoCcmy nPOOOIbHO-CHCAMO20 CIMEPHCHA""

CranbHoit ctepkenb (Ct3) mmHou | cxxumaercs cumoii F.
Heobxomumo:

1. BoruncnuTh pa3Mepsl MONEPEYHOr0 CEYEHUs CTEPAKHS MIPH yCIOBUU IIPOYHOCTH Ha CXKATHE,
IpUHUMAas  TOHIKEHHBIE  JONyCKaeMble  HampspkeHusa.  Pacder  BBINOJHATH  METOAOM
1ocJieI0BaTeNbHbIX NMpuOaMKeHuil. [lepBoHayanbHO 3a1aTh BEeIMUMHY KOd(D(PUIIMEHTa CHIKEHUS
JIOIyCKaeMbIX HamnpskeHud ¢ = 0,5.

2. OnpenenuTb BEIMYUHY KPUTUUECKOH CHUIIbI M KO PHUIMEHTA 3araca yCTOHYUBOCTH.

4 T |
TR A e

e |

@ 210

d

bk J
u=1 x|
TR

[«
=2 m

IIpumepHnolii nepeuens 3a0anuil 014 n0O20MOBKU K MECMUPOEAHUIO.

1. MaTepuaiibHON TOYKOW Ha3bIBAETCS:

a) abCOJTIIOTHO TBEP/IOE TENIO, Pa3Mephl KOTOPOTO MEHBIIIE pa3MEPOB IPYTUX TEll,
paccMaTpUBaeMbIX B ATOH 3a/1aue (B JaHHOM Cllyyae MU MOXHO NpeHeOpeyb);

B) paccMaTpUBaeMoOe B CTaTUKE TEJI0, Y KOTOPOTO pacCTOSHUE MKy JIByMsI TOUKaMU IIpH
BCEX JIPYTMX YCIOBHUSX HE MEHSETCH,

C) JaHHOE TeJO, Y KOTOPOTO B MPOIIECCE PABHOBECHS MIIH JIBUKEHHS PACCTOSHUS MEXIY
TOYKAMH HE MEHSIOTCS;

d) paccmatpuBaemasi COBOKYITHOCTb TOUEK, JJI1 KOTOPOH C II€JIbI0 YIPOIIEHNS BHIYMCIECHUI
BCE TOUKH MOKHO IIEPEHECTH B OHY.

2. Craruka (paszen TeOpeTHIeCKO MEXaHUKN) U3ydaeT CIeAYIOINe 00IacTH 3a/1a4:

a) Oompe/ieIeHne YCIOBUI paBHOBECUS MPH I€HCTBUN 33JaHHBIX AKTUBHBIX CHJI U
HaMJIEHHBIX PEaKLUi CBSI3M, IEHCTBYIOMINX HA MaTepHaIbHBIN 00BEKT, a TaKKe MpeoOpa3oBaHue
paccMaTpuBaEMOM CHCTEMBI CHII B IIPOCTEHIINE UM SKBUBAJICHTHBIE;



27

b) ABMKEHNE MaTepUAIbHBIX TOUEK C T€OMETPUYECKON TOUKH 3peHHsl O3 yueTa MpUHH,
BBI3BIBAIOIINX 3TO JIBU)KCHHUE;

C) IBM)KEHUSI MEXaHUYECKUX CHCTEM MPHU OTCYTCTBUU MPUIIOKEHHBIX CUJT,;

d) oOmue 3aKOHBI 1 3aKOHOMEPHOCTH JABIKEHHSI MITH PABHOBECHSI MATEPUAIIBHBIX TEI.

3. CBOOOTHBIM HA3BIBACTCS PACCMATPHBACMOC TEIIO:

a) BO3MOXKHOCTb JIBHYKEHHSI, KOTOPOTO HE UMEET OIpaHUYCHHIA;

b) BO3MOXKHOCTH JIBUKEHHUSI KOTOPOTO OTPAHUYMBAETCS MAaTEPUATIBHBIMH O0BEKTaMH,
COTPUKACAIOLIUMHUCS C HUM;

C) Ha KOTOPOE JIEUCTBYIOT aKTUBHbBIC CUJIBI;

d) Ha KOTOpOE ACHCTBYIOT Pa3IMYHBIE CUCTEMBI CHUIL.

4. AGCOITIOTHO TBEP/IBIM TEIIOM Ha3bIBACTCS:

a) paccMaTpuBaeMoe TBEPO0E TEJIO0, PACCTOSHUS MEXKIY ABYMsS TOU-KaMH KOTOPOTO HE
MEHSIFOTCS;

b) paccmaTpuBaemMoe TBEpAOE TENO, pa3MepaM KOTOPOTrO B IaHHOW KOHKPETHOH 3a/1a4e
MOKHO MpeHeOpeYb;

C) paccMaTpuBaeMOe TBEPAOE TEJIO, PACCTOSHUE MEKIY TOUKAMH KOTOPOTO MECHSIIOTCS B
IpoIlecce UX PAaBHOBECHUS WIIU JIBKCHUS;

d) paccmarpuBaemoe TBEpIO€ TEINIO, TOBEPXHOCTH KOTOPOTO COMPOTUBIISIETCS ACHCTBUIO
Pa3INYHBIX CHII.

5. Cuna — 3To BEKTOp, KOTOPBIH SABIIACTCS KOJIMYECTBEHHON MEPOU IEUCTBUS MaTEPHATbHBIX
00BEKTOB JIPYT Ha JIpyra, I03TOMY 3a/1aTh BEKTOP CUJIbl O3HAYAET 3a/1aTh:

a) TOUKY MPHJIOKEHHUS CUJIbI, HATIPABJICHHUE U BEJIUUNUHY (MOAYIIb);

b) HampaByieHHE, IMHUIO JCHCTBUS M TOUKY TIPHUIIOKEHUS;

C) BeIMYUHY (MOJYJIb) U JTUHUIO IEUCTBUS, HANIPaBICHUE;

d) mpsimyro TUHUIO (C yKa3aHUEM TOJIOKUTETHHOTO OTCUETA) U TOUKY MPUITOKECHHUS,
HaIpaBIlieHUE.

6. B TeopeTnueckoit MEXaHHKE CBS3bI0 Ha3bIBACTCS:

a) BCE TO, YTO OIPAaHUUYMBACT MEPEMEIEHUE JaHHOTO TeJla B MPOCTPAHCTRE;

b) Teno, NBMKEHHE KOTOPOTO MPH JEHCTBUH JIPYTUX TEJl OTPAHUYEHO B KAKUX-THOO
CTEIEHIX CBOOOIBI;

C) BO3MOXXHOCTb Mepeadyd HHGOPMAITIH TIPH JIBHKCHUH;

d) oTHOIIEHHE paBHOBECHS, IBMKCHHUS, COCTUHEHUS WIIN COTJIACOBAH-HOCTH.

1.2. OcHOBHBIE BHJIBI CBsI3EH (ONOP) U MIX pEaKIUH

1. CxonpKO COCTaBIAIOIINX UMEET Peakius CBsA3U B Touke C?
a) l;

B) 3;

c)2;
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7.3.2 IlpomexyTOYHAS ATTECTALMA

Bonpocwt k 3auemy
OIIK-1. Cnocoben npumeHnams ecmecmeeHHOHAYUHbBLE U OOULCUHICEHEPHBIE 3HAHUA, MEMOObl
MAMEMAMUYECKo20 AHANU3A U MOOETTUPOSAHUS 8 NPOPECCUOHATbHOU JeamenbHOCU

CTATHUKA

1. Kakoe Teno Ha3pIBatoT a0COJIFOTHO TBEPABIM?

2. Kakue cuctembl CUJ1 Ha3bIBAKOTCSl YPAaBHOBELICHHBIMU ?

3. Yto Takoe paBHOAEHCTBYIOLIAs 3aJaHHON CUCTEMBI CHJI?

4. Ilepeuncaute akCUOMBI CTATHKHU.

5. Kakue Tena Ha3bIBalOTCA CBS3SMU ISl JAHHOTO Tea?

6. Uto Takoe peakiuu cBsizeit?

7. Kak HampaBieHbl peakluu: a) TIaKoil MOBEPXHOCTH; 0) MIapHUPHO- MOJBMKHOM OMOPHI;
B) IIapHUPHO-HETIOABIXKHON OIOPBI; T) HEBECOMOIO CTEepXHS; A) cheprUuecKkoro MHiapHupa u
MOJIMSATHUKA; €) )KeCTKOM 3aJICJIKH; JK) THOKOU CBSI3U?

8. Kak onpenensercs mpoeKus CUIIbl Ha OCh?

9. Kakue cucteMbl CHIT Ha3bIBAIOTCS CXOASIIIUMUCS?

10. Kakue cucteMbl CHII Ha3bIBAKOTCS MapajlieIbHbIMU?

11. Kakue cuctemsl CHII Ha3bIBAIOTCS IPOU3BOIBHBIMU?

12. 3anummure ycCIOBHS PABHOBECUS CHUCTEMBI CXOISAUIMXCS CHJI B T€OMETPHUUECKOW H
aHATUTUYECKOU (hopmax.

13. Yto Ha3bIBaeTCs mapou cuiu?

14. Kak BbIYMCIUTH MOMEHT Maphi?

15. Kak n300pa3uTh BEKTOP MOMEHTA 3TOU Maphi?

16. 3aBucuT 11 A€CTBHE Mapbl CUII HA TEJIO OT €€ MECTa B INIOCKOCTU?

17. B 4emM cOCTOUT yCJIOBUE SKBUBAJICHTHOCTH JABYX Hap?

18. 3anumunTe ycloBUs paBHOBECUS CHCTEMbI NapajuUIeIbHBIX CHUJI: a) Ha IUIOCKOCTH, O) B
IIPOCTPAHCTBE.

19. Yemy paBeH MOMEHT CHJIbI OTHOCUTEIBHO TOYKU?

20. Kak n300pa3uth BEKTOP MOMEHTA CHJIbI OTHOCUTENBHO TOUKHU?

21. Korga MOMEHT CHUJTbI OTHOCUTEJIBHO TOUYKH PaBEH HYJIO?

22. Kak npuBeCTH CHIIY K TOUKE, HE JIeKallel Ha TUHUM €€ TCHUCTBUS?

23. Kak mpuBecTH mpoU3BOJIbHYIO CUCTEMY CHJI K JAHHOMY LIEHTPY?

24. YeMy paBeH «IJIaBHBI BEKTOP» MPOU3BOJIBLHONU CUCTEMBI CUII?

25. YeMy paBeH «TJaBHBI MOMEHT» MPOU3BOJIBHOM CHCTEMBI CHJI OTHOCUTEIBHO JIaHHOTO
1eHTpa?

26. Yem oTIMUaIOTCS MOHSTHS «TJIABHBIM BEKTOP» U «PaBHOJAEHCTBYIOIIAS

3aJaHHOU CUCTEMEI CHII?

27. Kak onpeieIuTh MOMEHT CHJIBI OTHOCUTEIHHO ocu? B Kakux ciaydyasx oH paBeH HyJI0?

28. Kak 3amucaTh ycIOBHUSI paBHOBECHS MPOU3BOJILHOM CUCTEMBI CHII: a) Ha MJIOCKOCTH, 0) B
IPOCTpaHCcTBE?

29. B kakux cnyyasx IUIOCKas CHCTeMa CHJI TNPUBOAUTCSA: a) K mape cui; 0) K
paBHOJIEHCTBYIOMIEH?

30. Cdopmynupyiite Teopemy BapuHbOHA O MOMEHTE PaBHOJCHCTBYIOIICH 3adaHHOM
CHUCTEMBI CHII.

31. Yro Takoe ueHTp napajuienbHbIx cuii? Kak HalTH KOOpAMHATHI LIEHTpPa MapajlieIbHbIX
cun?

32. 3anumute (HOpMyNbI Ui ONpEAENCHUS KOOpAWHAT IEHTpPa THKECTH TeNa, LEeHTpa
TSOKECTU 00beMa, TIJIOIIA I, JIMHUH.

33. Kak ompenenuTs KOOPAMHATHI IIEHTpPA TSHKECTU Tella CIOXKHOW (OPMBI: a) CIocoOOM
CUMMETpHUH; 0) CITOCOOOM JOTIOTHEHUST; B) CIIOCOOOM BBIYUTAHUS?
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34. Yto Ha3bIBaETCS TPEHUEM CKOJIBKEHUS JUIsl Tella B COCTOSIHUU MOKOs?
35. Ot yero 3aBUCHT KO3()(PUIIMEHT TPEHUS CKOTBKEHUS?

36. Kak HanpaBiieHa peakiys epoXoBaTOl MOBEPXHOCTU?

37. Yro Takoe yroi TpEHHS U KaK CBSI3aH OH C KOA(PPHUIIMEHTOM TPEHHS?
38. Uro Takoe ko3 pULIMeHT TpeHus: KaueHHs?

39. YUemy paBHO MaKCHMaJIbHOE 3HaUYE€HNE MOMEHTA TPECHHS KaueHUs?

KMHEMATHUKA

1. Yto 3HAYUT «3a1aTh IBUIKEHUE TOUKNY?

2. UTo Takoe 3aKOH JABM)KCHUS TOUKH?

3. Kakumu crioco0aMi MOKHO 3a74aTh JIBUKEHUE TOYKA?

4. Kak BbIpa3uTh BEKTOpPA CKOPOCTH U YCKOPEHUSI TOUKU Y€pe3 painyC-BEKTOP ITOM TOUKH?
Kak nHanpaBneHbl 5T BeKkTOpa?

5. Kak BBIYUCISIOTCS CKOPOCTU U YCKOPEHUS TOYKU MPH KOOPIUHATHOM CIIOCOOE 3aaHUS
NBIKEeHUA?

6. Uto Ha3pIBaeTcd TpaeKTopHeW ABM>KEeHUsA Touku? Kak onpenenuTs ee U3 ypaBHEHMM
JBUKEHHS TOUKU B KOOPAUHATHOU popme?

7. MoryT ¥ OBITh pa3TUYHBI 3aKOHBI IBIYKEHUS TOUCK, ABIDKYIIIUXCS 110 OJTHON TPACKTOPUU?
[TpuBenuTe NpUMEpHI.

8. Kakue ocu Ha3bIBalOTCA €CTECTBEHHBIMU ?

9. Uro Ha3bpIBaeTcs paguycoM KpHUBH3HBI KPUBOW B JaHHON Touke? Uemy paBeH paauyc
KPUBH3HBI: a) OKPY>KHOCTHU? 0) MpsIMO¥i?

10. Yemy paBHBI IPOEKIIMU BEKTOPA CKOPOCTH U BEKTOPA YCKOPEHHUS TOYKU HA €CTECTBEHHbIE
ocu?

11. Kak ompenenuth KacaTelbHYI0 U HOPMAJIbHYIO COCTABIIAIOIINE YCKOPEHHUS TOYKH IO
3a/IaHHOMY 3aKOHY JIBHXKEHUS TOUKHU T10 TPAeKTOpUu?

12. B xakux ciiydasx KacaTeJIbHOE U HOPMaJbHOE YCKOPEHUS! TOUKU PaBHBI HYJO?

13. Kakoe aBmKeHHE Teja Ha3bIBAETCS NOCTyHaTelbHbIM? MOXET M MOCTyHaTesIbHOE
JBUKEHHE Tea ObITh KPUBOJIMHEWHBIM, MIpsiMonuHeitHbIM? [IpuBenTe mpuMepsl.

14. Kak 3anucath 3aKOH IOCTYNaTEIbHOTO JIBUKEHUS TBEPJOTo Tena?

15. Chopmynupyiite TeOpeMy 0 TPACKTOPHUSAX, CKOPOCTAX M YCKOPEHUSAX TOUEK Tela MPHU €ro
MOCTYTATEILHOM JBUKEHUU.

16. 3anummTe 3aKOH BpallaTeIbHOTO ABUKEHHS TBEPAOTO Tesia BOKPYT HETMOABUKHON OCH.

17. Kak onpeenuTs yrioByK CKOPOCTh, YIIIOBOE YCKOPEHHUE TeJIa P €ro BpaIlleHUH BOKPYT
HENOIBWKHOM ocu?

18. Kakoe BpalieHHEe Tea Ha3bIBAETCS PAaBHOMEPHBIM, PABHOIIEPEMEHHBIM?

19. Kak 3ammcaTh 3aKOH: a) paBHOMEPHOTO M 0) pPaBHONEPEMEHHOTO BpAIIATEILHOTO
JIBIKEHUSI TBEPJIOTO Tejla BOKPYT HEMOABMKHOU OCHU?

20. Kak cBs3aTh KHHEMaTHYECKHUE XapaKTEPUCTUKH TOYKH (S, V, a)

BpaIIaIoIErocs Tejia ¢ YrIIOBbIMU XapaKTEPUCTUKAMHK 3TOTO Tena (¢, ©, )?

21. Kakoe 1BM>KEHHE TOYKU Ha3bIBAETCS CIIOAKHBIM?

22. Uto Takoe OTHOCUTENIBHOE, IIEPEHOCHOE, A0COIIOTHOE JIBUKEHUE TOUKH?

23. Yrto Ha3pIiBaeTCs aOCONMIOTHOM, OTHOCUTEIBHOM, MTEPEHOCHOW CKOPOCTBIO (YCKOPEHHEM )
TOYKHU?

24. 3anuimTe TEOpEeMy O CI0KEHUU CKOPOCTEH TOUKH.

25. 3anuiuTe TeOpeMy O CIIOKEHUU YCKOPEHUHN TOUKH: a) IPU IEPEHOCHOM MOCTYaTEIbHOM
JIBUKEHUH? 0) MPU MEPEHOCHOM HETOCTYMaTeIbHOM JBUKECHUN?

26. 3anmmmte popMydTy A BEKTOpa yckopenus: Kopuosca.

27. Kak BbIYMCIUTDh MOAYJIb ycKOpeHus: Kopuomnuca?

28. Kak nampanien Bektop yckopenus Kopuonuca?

29. Kakoe 1BM>XEHHE TeJla Ha3bIBAETCS MIOCKOIAapaieIbHbIM?
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30. Ha kakue mpocTeiiine ABMKEHUS MOKHO Pa3lIOKUTh TUIOCKOMApaUIeTbHOE TBUKCHHE
TBEpAOro Tena’?

31. Kak 3anuchIBaeTcs 3aKOH MJI0CKOMAPAIEIbHOTO IBHXKEHUS TBEPOTO Tea?

32. 3anummTe TEOpeMy O CKOPOCTH TOYKH IIOCKOH (pUTYpBHI.

33. Chopmynupyiite TEOpEMY O MPOEKIUAX CKOPOCTEH TOUYEK TUIOCKOM (PUTyphI HA MPSIMYIO,
MPOXOJAIIYIO YePe3 3TU TOUKH.

34. Kakast TouKa Ha3bIBA€TCs MTHOBEHHBIM IIEHTPOM CKOPOCTEM?

35. Kak HaiiTH OJI0’)K€HHE MTHOBEHHOTO LIEHTPA CKOPOCTEH MIIOCKOH (hurypbi?

36. Kak ompenensroTcsi BEKTOPBI CKOPOCTEH TOYEK IUIOCKOH (HUTyphl, X MOIYJIU H
HAIpPaBJICHUS C [IOMOILbIO MTHOBEHHOI'O LIEHTPa CKOPOCTE?

37. 3anumure TeopeMy 00 YCKOPEHUHU TOUYKH IUIOCKON (DUTYPHI.

JANHAMUKA

1. HazoBUTE OCHOBHBIE 3aKOHBI IMHAMUKHA MaTEPUAIbHOU TOUKH.

2. 3anummMTe OCHOBHOE YpaBHEHUE JUHAMUKHA MaTEpPUAIbHONU TOUKH?

3. 3anumure quddepeHIranbHbIe YpaBHEHUS IBIKEHUS MAaTePUATHHON TOYKH B BEKTOPHOM
¥ KOOPAMHATHOM popmax.

4. 3anumuTe ypaBHEHUS JIBHXKCHHSI MAaT€pUAIbHOM TOUKM B MPOEKIUSAX HA €CTECTBEHHBIC
ocCH.

5. Kakue OCHOBHBIE 3aJ]auyM TMHAMUKU MAaTEPUAJIbHONW TOYKU MOKHO PEIIaTh C MOMOIIBIO
mubdepeHIIMaTbHBIX YPaBHEHUN IBUXKEHUS TOUKU?

6. UTO HA3BIBAIOT MEXAHUYECKOM CUCTEMOM?

7. Kakue cuibl Ha3pIBalOTCA «BHEIIHUMM» U «BHYTPEHHUMM»?

8. Kak ompenensieTcst mojioxKeHUe IIEHTPa MacC MEXaHUYECKOU CUCTEMBbI?

9. B ueM 3akirouaercs TeopeMa O ABMKEHUHU LEHTPA MacC MEXAHUYECKON CUCTEMBI?

10. 3anumure muddepeHIraabHbple YPaBHEHUS ABIDKEHHUS IIEHTPa MacC MEXaHHYeCKOU
CHUCTEMBI.

11. Yemy paBHO KOJMYECTBO JBMKECHHS: a) MaTEpHUaIbHOW TOUYKH? 0) MEXaHMYECKOUN
CHUCTEMBI? B) TBEPIOTO Tea?

12. Yto Takoe 31eMEHTapHBIA UMITYJIHC CHJIBI U UMITYJIbC CHJIBI 32 KOHEYHBIM MPOMEXYTOK
BpeMeHu?

13. B gyem cocTouT TeopeMa 00 H3MEHEHHUH KOJIMUECTBA JIBIKEHUS: a) MATEPUAITBHON TOUKH?
0) MEXaHUYECKOW CUCTEMBI?

14. Korja cripaBeiTuB 3aKOH COXpaHEHUsI KOJUYECTBA ABUKEHUS MEXaHUYECKON CUCTEMBI?

15. Yto siBsieTcs MEpON MHEPTHOCTH TeJa MPU MOCTYNAaTEeIbHOM JIBM)KEHUH U PU BPAILIEHUH
BOKpPYT, HETIOABM>KHOM ocu?

16. JlaiiTe onpeaeieHe MOMEHTA HHEPLUU TENa OTHOCUTEIBHO OCH.

17. CdopmynupyiiTe TeopeMy O MOMEHTaX WHEPIHH Tela OTHOCUTEILHO JIBYX
napajieIbHbIX OCEil.

18. UeMy paBeH MOMEHT KOJIMUECTBA JBMKEHUS MAaTEPHUATHHOM TOUKU OTHOCUTENIBHO IIEHTPa
i ocu?

19. Yemy paBeH KHHETHUYECKUH MOMEHT MEXaHHYECKOM CHCTEMBI OTHOCHUTEIHHO
HEIMOABUKHOTO IIEHTPA U HETIOABUKHOM ocu?

20. B yem cocTout TeopeMa 00 U3MEHEHUU MOMEHTA KOJIMYECTBA JIBMXKCHHSI MaTepUATbLHOM
TOYKU OTHOCHUTEJIbHO HEMOIBM>KHOTO LIEHTPa U OCH?

21. B xakux ciaydasx MOMEHT KOJIMUECTBA JIBI)KCHHSI MaTEPHAIbHOW TOUYKH OTHOCUTEIHHO
LEHTpa WIA OCU IOCTOSIHEH?

22. B uwem coctout TeopemMa 00 H3MEHEHHWH KHHETHMUYECKOTO MOMEHTA MEXaHMYECKOU
CHUCTEMBI OTHOCUTEIBHO HEMOBUKHOIO LIEHTPA U HEMOJIBHXKHON OCH?

23. Ilpu kakoM yCJIOBHHM KWHETUYECKHH MOMEHT MEXaHHUYECKON CHUCTEMBbI OTHOCHUTEIHHO
[EHTPa U OTHOCUTEIHHO OCH OyIeT MOCTOSTHHBIM ?

24. Kak HaliTH KHHETUYECKUI MOMEHT TBEP/OI0 Te€JIa OTHOCUTENILHO OCH €T0 BpalleHUs?
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25. 3anummure quddepeHInanTsHOe YpaBHEHNE BpaIlleHUs TeJla BOKPYT HETOABUKHON OCH.

26. Yemy paBHa KUHETHYECKas HHEpPrus: a) MaTepuUaIbHOW TOUYkKH? O) MeXaHMYECKON
CUCTEMBI?

27. 3anummute (HOpMyNBl Ui KWUHETHYECKOW HHEPTUM Tela: a) NpPU MOCTYMATeIbHOM
JIBUKEHHH, 0) MPH BpallICHUH BOKPYT HEMOIBUKHON OCH; B) MIPH IJIOCKOMAPAIIJICIIbHOM JIBH)KEHUH.

28. Kak HaiiTu pa®OTy MOCTOSIHHOM CHJIBI HAa KOHEYHOM TIEPEMEIICHHH TOYKH €€
MIPUIIOKEHUSA?

29. Kak HaiiTu paboOTy HEpEeMEHHOW CHJIBI HA KPUBOJIMHEWHOM IEPEMEIICHUU TOYKH €€
MIPUIIOKEHUSA?

30. Uemy paBHa paboTa: a) CHIIBI TsDKeCTU? 0) CHIIBI yIIPYTrocTH?

31. HanummuTe aHAIMTHYECKYIO (GOPMYITY ISl DJIEMEHTapHOM paOOThI CHJIBI.

32. Kak HaiiTu paboTy CHIIBI, IPUIOKEHHOM K Tely, BPAIIAIOMIEeMyCsi BOKPYT HETIOABMKHON
ocu?

33. YUeMy paBHa MOIIIHOCTb CHJIbI?

34. B yeM cocTouT TeopeMa 00 M3MEHEHUH KHHETHYCCKON YHEPTUU: a)Is

MaTepuaabHOU TOUKH? 0) ISt MEXaHHYECKOH CUCTEMBbI?

35. YUemy paBHa cujia UHEPIIMU MAaTEPUAIBHON TOUKHU?

36. Uemy paBeH IJIaBHBIM BEKTOP CUJI HMHEPLIMM TBEPAOIO Teia?

37. YUemy paBeH TIJaBHbII MOMEHT CHJI MHEPLMM TBEPAOrO TejJa OTHOCHUTEIIBHO OCH
BpatieHus?

38. B yem cocrout npunHun JlamamOepa s MatepuaabHOM TOYKH W 1T MEXaHUYECKOU
CUCTEMBI?

39. HazoBuTe OT/IMYHS BO3MOXKHBIX IEPEMEIIEHHUM OT AEHCTBUTEIbHBIX.

40. [aiite onpeneneHue 0000IEHHBIX KOOPIUHAT MEXaHUUECKON CUCTEMBI.

41. Kak onpenenuTs YUCIIO CTENEeHEH CBOOOIbI MEXaHMYECKOW CHCTEMbI?

42. Jlaiite onpesaeneHue BO3MOKHOM pabOTHI.

43. Kak onpenenuts 06001mennyto crry? KakoBa ee pa3mMepHOCTH?

44. JlaiiTe onpeaeneHue U MPUBEAUTE IPUMEPHI HCAIbHBIX CBS3EH.

45. ChopmyaupyiTe MPUHITAIT BO3MOXKHBIX ITepEMEIICHU.

46. Ilokaxure, Kak Ha OCHOBE NPHUHIIMIIA BO3MOMKHBIX MEPEMEUICHMM HAWTH YCIIOBUS
paBHOBECHSI TBEPJIOTO TeJa.

47. Harmummte ob1iee ypaBHEHHE JHHAMUKH.

48. Kakue ypaBHEHUsI Ha3bIBAIOT ypaBHEHUsAMHU JlarpaH»xka BToporo poga?

49. B xakuX NEpPEMEHHBIX JO0KHA OBITh BhIpAXKEHA KMHETUYECKasl YHEPIHsl MEXaHUUECKON
CHUCTEMBI IIPHU COCTaBJICHUHU ypaBHeHUH Jlarpan:xa BToporo poja?

Bonpocul k sxk3ameny
OIIK-1. Cnocoben npumensams ecmecmeeHHOHAYYHbIE U 0OUICUHICEHEPHbLE 3HAHUA, MEMOObL
MAMEMAMUYECKo20 AHANU3A U MOOEUPOBAHUA 8 NPOPECCUOHANBHOI OesAmeNbHOCU

OcHOBHBIE MOHSITHS U OTIPeIeSIeHUs

1. Kak Ha3bIBaeTCs CIOCOOHOCTD DIIEMEHTa KOHCTPYKIIUH BOCIIPUHUMATD BO3/ICHCTBHE
BHEIIIHUX HArpy30k 0e3 pa3pyiieHus?

2. Kak Ha3bIBaeTCs CIIOCOOHOCTD AJIEMEHTA KOHCTPYKIIUU BOCIIPUHUMATh BO3JICHCTBUE
BHEITHUX HArpy30k 0e3 CyIecTBEHHOTO H3MEHEHHS pa3MepoB u (HopMbI?

3. Kak Ha3bIBaeTCs CIIOCOOHOCTD AJIEMEHTA KOHCTPYKIIUU BOCIIPUHUMATh BO3JICHCTBUE
BHEITHUX HArpy30k 0e3 KaueCTBEHHOT0 H3MEHEeHHsI (POpPMBI paBHOBECHS?

4. Kakoi MOJIeTIbIO OMTUCHIBACTCS JIEMEHT KOHCTPYKIIMHU, OJMH U3 pa3MepoB (M3MEpPEHHIA)
KOTOPOTO MHOTO OOJIBIIIE ABYX IPYTUX?

5. Kakoiif MOJIeJIbIO OTHUCHIBAETCS 3JIEMEHT KOHCTPYKITUH, OJTUH U3 Pa3MepoB (M3MEpEHUil)
KOTOPOT'0 MHOT'O MEHBIIIE IBYX IPYTUX?
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6. Kakoii MOzIeTIbI0 OTIMCHIBAETCS SJIEMEHT KOHCTPYKIIMH, BCE TPU pazMmepa (M3MEpeHHsl)
KOTOPOT'0 UMEIOT OJIMH MOPSIIOK?

7. Kak Ha3pIBaeTCs MaTepuan, €CIu OH IPUCYTCTBYET B KaXJI0H TOUKE dJIEMEHTa
KOHCTPYKUHUUN?

8. Kak Ha3bIBaeTcsi MaTepual, CBOMCTBA KOTOPOTO OJIMHAKOBBI BO BCEX TOUKAX AJIEMEHTA
KOHCTPYKUHU?

9. Kak Ha3piBaeTcs MaTepuai, CBOMCTBA KOTOPOIO OJIMHAKOBHI B/I0OJIb JIIOOOT0 HaIlpaBieHUs?

10. Kak Ha3bIBaeTCsl CHOCOOHOCTD 3JIEMEHTA KOHCTPYKLIMK BOCCTAHABINBATH CBOU
NepBOHAYallbHbIE pa3Mephbl U GopMy MOCIIE CHATHUS HArpy3Ku?

11. Kak Ha3pIBaeTCsl CBOMCTBO MaTepuaa Mmojiy4arb 0e3 pa3pylieHus 3HAYUTEIIbHbIC
nedopMaiuu, He UCYe3aloIHe [0CIe CHATUS Harpy3Ku?

12. YTo Takoe «IIpOYHOCTH»?

13. Yo Takoe «KECTKOCTb»?

14. Yo Takoe «yCTOHYUBOCTb)?

15. Yto Takoe «ynpyroctb»?

16. Yto Takoe «II1acTUYHOCThY?

17. Yto Takoe «CTEPKEHBY?

18. Uro Takoe «00om0uKan?

19. Yro Takoe «Maccus»?

20. Yto Takoe «CIUIONIHOI» MaTepuan?

21. Yto Takoe «0AHOPOIHBINY» MaTepuan?

22. YTo Takoe «M30TPOIHBII» MaTepuan?

Buyrpennue cuibl. Meroa ceyeHuit

23. B 4uém 3axirouaeTcss METO CEUEHU ?

24. CKOIbKO BHYTPEHHHX CHJIOBBIX ()aKTOPOB MOXKET BO3HUKATH B IOTIEPEUYHOM CEUCHUH
CTEP>KHSI IPU TPOU3BOJIBHOM HATPYy>KEHUH !

25. Kax Ha3pIBaeTCS BHYTPEHHUN CHIIOBOH (PAKTOpP B OMIEPEYHOM CEUYEHHH CTEPIKHSA,
MPEACTABIISIIONTUN cCOO0H CUITY, JEHCTBYIONTYIO BJIOJIb €T0 OcH?

26. Kak Ha3pIBaeTCS BHYTPEHHUN CHIIOBOH (PAaKTOpP B OMIEPEYHOM CEUEHHH CTEPIKHSA,
MIPEACTABIISIIONTNN COO0H CHITY, JEHCTBYIONTYIO B TIFIOCKOCTH CEUCHHUS?

27. Kax Ha3bpIBaeTCS BHYTPEHHUN CHIIOBOH (PAKTOpP B OMIEPEYHOM CEUYEHHH CTEPIKHSA,
MIPEACTABISIIONTUN COO0H MOMEHT, IEUCTBYIOIIMI BOKPYT OCH CTEPKHS?

28. Kax Ha3pIBaeTCS BHYTPEHHUN CHIIOBOH (PAKTOpP B OMIEPEYHOM CEUYEHHH CTEPIKHSA,
MIPEACTABIISIFONTUN COO0H MOMEHT, IEUCTBYIOIIMK BOKPYT OJTHOM M3 TJIABHBIX OCEH CEUCHHUS
CTEpKH:?

29. UeM onpepaensieTcs BU Harpy>KEHUSI CTEPKHSA?

30. KakoBbl IpocThI€ BUJIbI HATPYKEHUSI CTEPKHA?

31. Kak Ha3bIBaeTCs BUJ HATPYKEHUSI CTEPHKHS, TP KOTOPOM B €r0 MONEPEUYHOM CEUEHUHN
BO3HUKAET TOJIBKO HOpMaJlbHas cuia?

32. Kak Ha3bIBaeTCs BUJ HATPYKEHUSI CTEPHKHS, TP KOTOPOM B €TI0 NONEPEYHOM CEUEHUH
BO3HUKAET TOJIBKO KPYTALINI MOMEHT?

33. Kak Ha3bIBaeTCs BUJ HATPYKEHUSI CTEPHKHS, TP KOTOPOM B €r0 NMONEPEUYHOM CEUEHUHN
BO3HUKAET TOJIBKO U3rMOAOUi MOMEHT?

34. Kak Ha3bIBaeTCs BUJ HATPYKEHUSI CTEPHKHS, TP KOTOPOM B €TI0 NOMEPEUYHOM CEUEHUH
BO3ZHHKAIOT MOTEPEYHAs CHJIa U U3TUOAIOIINI MOMEHT?

35. Kak Ha3bIBaeTCs BUJ HArPYKEHUS CTEPKHS, IPEICTABISIIONINIA co00it M00yI0
KOMOWHAIIMIO TPOCTHIX BUJIOB HArPYKEHUsA?

36. Kakoil Bug Harpy>KeHus CTEP>KHS Ha3bIBACTCS «PACTKEHUE-CKATUEN !

37. Kakoil Bu Harpy>KeHUs CTEPKHS HA3bIBACTCS «KPyUEHUEN?

38. Kakoii Bua Harpy>XeHHsI CTEP>KHS HA3bIBAETCS «YUCTHIN HU3TH0»?

39. Kakoii Bu Harpy>KeHUs CTEPKHS HAa3bIBACTCS «IIOTEPEUHBIN U3rH0»?
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40. Kaxoii Bua Harpy»XeHUs CTEpKHs Ha3bIBAETCS «CII0KHOE COTPOTUBIIEHUE» ?

41. KaxoBa nuddepeHnnanbaas 3aBUCUMOCTh HOPMaTbHOM CHIIBI OT pactpe/ieIeHHOM
BHEIIIHEH Harpy3Kku?

42. KaxoBa quddepeHnnanbHas 3aBUCUMOCTb KPYTSIIETO MOMEHTA OT paclpeaesIeHHOM
BHEIIIHEH Harpy3Kku?

43. KakoBa quddepeHnnanbHas 3aBUCUMOCTb ITONEPEYHON CUIIBI OT PaclpeieIeHHON
BHEIIHEH Harpy3ku?

44. KakoBa quddepeHnnanbHas 3aBUCUMOCTh U3TH0AIOIIET0 MOMEHTA OT MOMEPEYHOM CHITBI?

45. Kakosa quddepeHunanbHas 3aBUCUMOCTh U3rMOAIOMIEr0 MOMEHTA OT paclpeeIeHHOM
BHEIIHEW Harpy3ku?

46. KakoBO IpaBUJIO 3HAKOB JIJI1 HOPMAJIbHOM CHIIbI?

47. KakoBO IpaBUiIO 3HAKOB JUISl KPYTALIET0O MOMEHTA?

48. KakoBo npaBUJIO 3HAKOB JIJIs MONEPEYHON CHIIbI?

49. KakoBo npaBUiI0 3HAKOB JUISl KPYTALIET0O MOMEHTA?

Hanpsizkenus u gfepopmanuu

50. Kakoii BeJINUNHOH ONKCHIBAECTCS HANPSIKEHHOE COCTOSIHUE B pACCMATPUBAEMON TOUKE
TBepAoro aegopmupyemoro tema?

51. Kak Ha3piBaeTcsi, 0003HaYaeTCsl U B KAKUX €AMHUIIAX U3MEPSIETCs HAIIPsHKEHUE,
JIEUCTBYIOIIEE B HEKOTOPOM TOUKE MONEPEUHOT0 CEUEHUS CTEPKHSI MapauIesIbHO MPOJI0JIBHONU OCU?

52. Kak Ha3biBaeTcsi, 0003HaYaeTCs U B KAKUX €IMHUIIAX U3MEPSIETCs HAIIPsHKEHUE,
JIEMCTBYIOIIEE B HEKOTOPOU TOUKE MOMEPEUHOI0 CEYEHUsI CTEPIKHS B TUIOCKOCTU CeUeHUs1?

53. Yto Takoe «MOJIHOE HANpsHKEeHUEe» ?

54. Yo Takoe «HOpMaJIbHOE HAIPSIKECHUE)?

55. Yto Takoe «KacaTteJbHOE HAIPSKEHUE» !

56. Uto Takoe «auHelHas nedopmalus» B TOUKe Tena’?

57. YUto Takoe «yrioBas aedopmalus» B TOUKe Tesa’?

58. KakoBa CBsi3b MEX/1y HOPMAJILHON CUJIONW Y HOPMAJIbHBIMU HAIPSKEHUSIMU B CEUCHUU
CTEpXKHS?

59. KakoBa CBsi3b MEX/1y U3THOAIONIMM MOMEHTOM U HOPMAJbHBIMU HAaNPsDKEHUSIMU B CEYEHUU
CTEpXKHS?

60. Kak popmynupyercs 3aK0H apHOCTU KacaTeJIbHBIX HAIPSKEHUN ?

MexaHn4yeckHe CBOMCTBA MATEPHAJIOB

61. Kak Ha3bIBaeTcs HauOoIblIee HAMPSHKEHHE, 10 KOTOPOro MaTepHal AeGopMupyeTcs B
COOTBETCTBUH C 3aKOHOM ['yka?

62. Kak Ha3bIBaeTCs HANpsHKEHHE, TPU KOTOPOM MPOUCXOAUT POCT nedopmannu 6e3
3aMETHOT'O YBEJIMUECHUS HAarpy3Ku?

63. Kak Ha3bIBaeTCs OTHOIIEHUE HAUOOIBIIEH CUITBI, KOTOPYIO MOXKET BhLAEpKATh 00pasell, K
NepPBOHAYAJIbHOM MJIOMAAH TONEPEYHOrO CEUEHUS?

64. Uto Takoe Moaysb FOHra?

65. Kakas BenmuuMHa SBISETCS XapaKTEPUCTUKON MPOYHOCTH MJIACTUYHOIO MaTepuaa’?

66. Kakas BenmunHa SBJISAETCS XapaKTEPUCTUKONU MPOYHOCTH XPYNKOTO MaTepuraia’?

67. Kak cooTHOCSTCS ITpeesbl TEKYUYECTH IPU PACTSKEHUE U MTPH CKATUE INIACTUYHOTO
Marepuaa?

68. Kak cooTHOCSTCS MpeeIbl MPOYHOCTH NPU PACTSHKEHUE U TIPU COKATHE XPYTIKOTO
Marepuana?

69. Uto Takoe «mpenein NpornopuruoHaIbHOCTH»?

70. Yto Takoe «mpeaen TeKyuyecTu»?

71. YUto Takoe «mpeen NpoyHOCTH»?

72. Kakoit BUa UMeeT AuarpaMMa pacTsKeHUs: o0pasia U3 MaloyTrJiepoIucTon?

73. Kakoii Bug UMeeT nuarpamma pacTsbKeHHs o0pasiia U3 MIacTUYHOTO MaTepuaia?
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74. Kakoit BuA UMeeT AuarpaMMa pacTshKeHus: o0pasiia U3 MalloMIaCTUYHOTO MaTepuana?

75. Kakoii Bug ©MeeT AuarpaMma pacTsbKeHHs: o0pasiia U3 XpymnKkoro Marepuana?

76. Ha xakue y4yacTKH JETUTCS TuarpaMma pacTshKeHHUsS 00pasiia U3 MaloyTJIepoIucTon
cranu?

77. Ha xakue y4yacTKH JAETUTCS TuarpaMMma pacTshKeHHUs 00pasiia U3 MaloIIaCTHIHOTO
MaTepuaia?

78. Kakoi y4yacTOK AuarpaMMBbl pacTsOKEHHs 00pasiia U3 MaJIOyTIepOIUCTON CTalln
Ha3bIBACTCS «IMHEWHO-YIIPYTHiD»?

79. Kakoii yyacTok AuarpamMmbl pacTsHKEHUS 00pasiia U3 MajloyTrJIepOIUCTON CTalln
Ha3bIBACTCS «HENMHEWHO-YIIPYTHiD»?

80. Kakoif ygacTOK auarpaMMBbl pacTsOKeHHs 00pasiia U3 MaJIoyTIepOIUCTON CTalln
Ha3bIBACTCS «ILJIOIIAIKA TEKYyUeCTH»?

81. Kakoii ygacToK auarpaMMBbl pacTsOKeHHs 00pasiia 3 MaJIoyTIepPOIUCTON CTalln
HA3bIBACTCS «y4ACTOK YIIPOUHECHUSI»?

82. Kakoii yqacTOK auarpaMMBbl pacTsOKeHHs 00pasiia U3 MaJIOyTepOIUCTON CTaln
Ha3bIBACTCS «yYaCTOK pa3pylLICHUs»?

Pac4yéThbl Ha IPOYHOCTH NPH NMPOCTHIX BUAAX HATPYKEHUS CTeP:KHSA

83. Kak pacrpeieneHbl HOpMaJlbHbIE HANIPSDKEHUS B IONIEPEUHOM CEUEHUH CTEPXKHS MPU
paCTSKEHUU-CKATUU?

84. Kak pacripeienieHbl KacaTelbHble HANIPSDKEHUS B TONIEPEUHOM CEUEHUH CTEPXKHS ITPU
paCTSKEHUU-CKATUU?

85. Kak pacripeienieHbl HOpMajlbHbIE HANIPSDKEHUS B ITONIEPEUHOM CEUEHUM CTEPXKHS ITPU
KpyueHuu?

86. Kak pacripenienieHbl KacaTellbHblE HANPSDKEHUS B KPYTJIOM ITOIEPEYHOM CEUEHUU CTEPKHS
pU KpydeHuu?

87. Kak pacrnipesieneHbl HOpMallbHbIE HANIPSDKEHUS B IONEPEUHOM CEUEHUH CTEPXKHS MPH
usrude?

88. Kak pacrnpenienensl kacaTelbHble HANPSDKEHUS B TONIEPEUYHOM CEUEHUM CTEPXKHS ITPU
YKCTOM HU3rude?

89. Kak BbIUUCIAIOTCS AEHCTBYIOIIME HAPSKEHNS B TIONIEPEYHOM CEYEHUHN CTEPKHS IPU
pacCTsKEHUU-CKATUU?

90. Kak BbIYMCISIOTCS HAaHOOJIBIINE AEHCTBYIONNE HAIPSKEHNS B IONIEPEYHOM CEUEHUU
CTEpPIKHS IIPU Kpy4eHuu?

91. B kakux TOYKax Kpyrjoro nornepeyHoro CeYeHus CTEPAKHs BOZHUKAIOT HanOOJIbIINe
KacaTelbHbIE HANPSKEHUS B IPU KPYyUEHUU?

92. Kak BbIYMCISIOTCS HAaUOOJIbIINE AEHCTBYIONNE HAPSKEHNS B IONIEPEYHOM CEUSHUU
CTEpIKHS IpU U3ruoe?

93. B Kakux TOYKax MONEPEYHOT0 CEUEHUs CTEP)KHS BO3HUKAIOT HAauOOJIbIINE HOPMAJIbHBIE
HarNpsHKEHUs B TIPU U3ruode?

94. KakoBa reomeTprueckasi XapakTepUCTHUKa IPOYHOCTH MTOTIEPEUHOTO CEUEHUS CTEPXKHS MPH
pacCTsKEHUU-CKATUU?

95. KakoBa reomeTpuueckasi XapakTepUCTHKA IPOYHOCTH MTOTEPEUHOTO CEUEHUS CTEPXKHS MPH
KpyueHuu?

96. KakoBa reomeTprueckasi XapakTepUCTHUKA IPOYHOCTH MONEPEUHOTO CEUEHUS CTEPXKHS MPH
n3rude?

97. Kak 3anuchIBaeTcs yCI0BUE MPOYHOCTH MPU pacTsuKeHUU-coxkatun? 98. Kak 3anuceiBaercs
yCIJIOBUE IPOYHOCTH MPU KpydeHUU?

99. Kak 3anuchIBaeTCs yCiI0BHE MPOYHOCTH MpU U3ruoe?

100. Kak BBIUHCISIOTCS TOIyCKaeMble HaNpsHKEHUS IS Cllydasl pacTsLKEHUSA-CoKaTHs SIEMEHTa
KOHCTPYKLIMHU U3 IJIACTUYHOT0 MaTepuana?
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101. Kak BBIYHCISIOTCS TOMTyCKACMbIC HATIPSDKEHHS JUIS CITydasi KPY4YCeHHUs SJICMEHTa
KOHCTPYKIIMHU U3 IIACTUYHOTO MaTepuana?

102. Kak BBIYHCISIOTCS IOMTYyCKAEMbIC HANIPSHKCHHS TS CITydasi H3ruda dIeMeHTa
KOHCTPYKIIMHU U3 IJIACTUYHOTO MaTepuana?

103. [aiite onpeaesieHus] OCHOBHBIM TIOHSATHSIM CTPYKTYPbI MAHHITYJIIITAOHHBIX CUCTEM:
MaHHITYJIATOP, KHHEMAaTHYECKOE 3BEHO, KHHEMAaTH4YecKasl rapa, KHHeMaTH4ecKas IeTlb,
Pa30MKHYTAasl U 3aMKHYTasi KHHEMaTHYECKHUE TICTIH.

104. IIpuBenuTe knaccu(pUKAIUIO0 KWHEMATUYECKHX T1ap 0 KJIACCaM U THUIIAM JIBHKCHHUS.

105. [IpuBenute knaccuPuKauo pOOOTOTEXHUYECKUX CHCTEM I10 IEPEHOCHBIM CTETICHSIM
MOJBM)KHOCTH.

106. [TpuBenuTe knaccuPuKauo poOOTOTEXHUYECKUX CHCTEM 10 OPUEHTUPYIOITUM CTEIICHSIM
MOJBM)KHOCTH.

107. Kakue cucteMbl KOOPAMHAT HCIIONIB3YOTCS MTPH ONMCAHUH JABMKEHHS poOoTa?

108. [IpuBenuTe cxeMbl poOOTOB, Pa0OTAIOIIMX B HANOOJIEE HCIIOJIb3YEMBIX B POOOTOTEXHUKE
cUCcTeMax KOOp/IUHAT.

109. HazoBuTte Hanboee pacpocTpaHEHHBIE B TEXHUKE CXEMbI MAaHUITYJIATOPOB POOOTOB.

Kypcoesas paboma
Tunoeoe 3a0anue na Kypcoeyw pavomy ""Pacuem u npoekmupoeanue gana, padomarnuie2o
6 YC/106UAX MHO20UUKII068020 Xapakmepa HazpyyceHuan'"

[lenpto KypcoBoi paboTel «PacueT W mMpoekTHpoBaHUE Baja, PabOTAIOIIETO B YCIOBUIX
MHOTOIIMKJIOBOTO XapakTepa Harpy>KeHus» sBisieTcs NpuoOpeTeHHe MPAKTUYECKUX HAaBBIKOB
pacyeTa 3JIEMEHTOB KOHCTPYKIUH B YCIOBUSIX CJIOKHOTO COITPOTHUBIICHHUS.

KypcoBas paboTa cOCTOUT U3 CIIEIYIOIIUX YacTeil:

1. Pacyer Ha MPOYHOCTH BaJIa IPH U3TUOE C KPyUICHUEM;

2. Pacuer Bana Ha CONPOTHBIIEHHE MHOTOIIMKIOBOM YCTaIOCTH.

KypcoBas pabora mnpenmonaraer claeAymoIIyl0 CTPYKTypy: palOoTa Haja JIMUTEpaTypoH,
COCTaBJIEHHE pACUETHOM CXEMbI, IPOBEJECHUE pACUueTOB, AaHAIUTUYECKOE U Trpaduueckoe
MpE/ICTaBJICHUE PE3yIbTAaTOB pelleHus. BBIBO 10 palliOHATBLHOCTH MPOSKTUPOBAHUS.

1 wacmo. Pacuem nHa npounocms 6éana npu uzeube ¢ KpyieHuem.

Jliist Bemytero Baja Koco3yooi IIMHIPUYECKON Mepeadn peyKTopa ¢ IByMs 3y0uaTeIMu
KoJIecaMH, TIepeIatoIiero MOIHocTs P, kBT, npu yrioBoii ckopoctu o, paj/c:

1) onpenenuTh BEpTUKAJIBbHBIE U TOPU3OHTAIBHBIE COCTABIISIONINE PEAKIIMM TTOITUITHUKOB;

2) MOCTPOUTD AMIOPY KPYTAIIUX MOMEHTOB;

3) TNOCTPOUTH OSMIOPHI H3THOAIOIIMX MOMEHTOB B BEPTHUKAJIBHON U TOPU3OHTAIBHOU
TUIOCKOCTSIX;

4) onpeAeNUTh TMaMeTp Bajla U3 yCJIOBUS MPOYHOCTH

Il yvacmo. Pacuem sana na conpomuenenue MHO2OYUKIO0BOU YCMAIOCU.

M3MeHuTh pacyeTHyI0 CXeMy, CUMTasl, YTO BaJl CTYIEHYATHIM.

1. Onpenenuts AMaMeTphI Baja U3 YCIOBUS CTATHUECKOM MPOYHOCTH B YKa3aHHBIX CEUCHUSIX
U CIIPOEKTUPOBATH CTYIIEHYATHIN BaJl.

2. Onpenenuth (pakTUUECKHIA 3armac MPOYHOCTH Baja MPH LHUKINYECKUX Harpy3Kax.

3. Paccunrtarh 3amac mMpOYHOCTH MO HOPMAJIbHBIM HAMpPSHKEHUSIM C YYETOM YCTaJIOCTH B
OTIACHBIX CEYCHMSIX.

4. TlponenaTh TakoW e pacdeT IJIsl OMpPENETICHUs 3amacoB MPOYHOCTH MO KacaTeIbHBIM
HanpspKeHUsM. LMK kacaTenbHBIX HAMPSHKEHUH CYUTATh MYJIbCUPYIOIIHM.

5. PaccuuTarh NOJIHBIN 3an1aC MPOYHOCTH C YYETOM YCTAJIIOCTH MaTepuaa.

6. [Ipu monyuenuu kord¢uiMeHTa 3amaca ycTaJoCTHON MPOYHOCTH MEHBIIIE JTOMYCTUMOM
BEJIMYUHBI [N] MPEUIOKUTH KOHKPETHBIE MEPHI MOBBIIICHHS YCTATOCTH MPOYHOCTH.
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Bonpocut 0na 3augumot Kypcoeoii pabomol
OIIK-1. Cnocoben npumenams ecmecmeeHHOHAYUHbBIE U 0OU|CUHIICCHEPHbIE 3HAHUA, MEMOObl
MAMeMaAmMu4ecKo20 aHanu3a U MoOeuposans 6 NPOPeccuoHaIbHOU 0esmeIbHOCHU

1. UTo Ha3bIBAaETCS CIOKHBIM COMPOTUBICHUEM?

2. Yto Takoe runore3a mpoYHOCTH?

3. Kakue HampspKeHHbIE COCTOSIHUS HA3bIBAIOT PABHOONACHBIMU?

4. Yto Takoe FKBUBAJIEHTHOE HaNpsKEHUE?

5. Kakoii BU1 Harpy>KeHusl CTEPKHS peaanu3yercsl B MpakTUYeCKoN yacTu Bamel kypcoBoi
paboTer?

6. Kakoe HanpskeHHOE COCTOSIHUE WCIIBITHIBAET CTEPKEHb B MPAKTUUECKON yacTu Bamei
paboThl (OAHOOCHOE HAIMPSHKEHHOE COCTOSIHUE, TNIOCKOE HANPSHKEHHOE COCTOSIHHE WM 00bEeMHOE
HaANPSHKEHHOE COCTOsIHUE)?

7. Kakue BHYTpEHHHE CHIIOBBIE (DAKTOPHI BO3SHHMKAIOT B IONEPEUHBIX CEUCHHSX CTEPIKHS
(pacueTHast 4acTh)?

8. Kak 3anuchIBaeTCs yCiI0BUE IPOYHOCTH MPU U3rHOE ¢ KPYUEHUEM KPYIJIOrO CTEP>KHA?

9. Uto Ha3bIBaeTCs YCTAJIOCTHIO U BEIHOCIMBOCTHIO MaTepuaa’?

10. Yro Takoe UK HATPSHKEHUN?

11. I[lepeunciute OCHOBHBIE TApaMETPHI IIUKIIA.

12. 3anumure OCHOBHBIE XapaKTEPUCTUKN CUMMETPUYHOTO U MYJIbCALIMOHHOTO IUKIIA.

13. Kakue 1MKiIbl CYATAOTCS I1I000HBIMMI?

14. Yro Takoe 6a3a UCTIBITAHUI?

15. Yro npencraBiseT coO0W KpuBasi yCTalIOCTH?

16. Uto Ha3bIBaeTCs MPEAEIOM BBIHOCIMBOCTH MaTepuaa’?

17. Moxer nu mpeaen BBIHOCIMBOCTH OBITh pPaBHBIM IMpelely TEKydecTH, IMpeaeny
IPOYHOCTH?

18. Kakue (hakTophl BIMSIOT HA BETUYUHY MPEIEIa BBIHOCTUBOCTH?

19. Kak ompenensieTcst 3amac ycTajJOCTHOM MNPOYHOCTH JETald IpPHU HIPOCTBIX BHJAX
nedopmarun?

20. ITo xakoii popmyJie onpeaessieTcs 3anac ycraiocTHoi npounoctu mpu CHC?

21. Kak onpenensercs npeien BBIHOCIUBOCTH JETalld IPU CUMMETPUYHOM LIUKIIE?

22. Kak onpenensercs mpejiei BBIHOCIAUBOCTH J€TaJId IPU aCUMMETPUYHOM LIHUKJIE?



