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1 BBenenue

Pabouas mporpamma u (HOHJI OLIEHOYHBIX CPEICTB AMCUUILUIMHBI «TeopeTnyeckas mMexa-
HUKa» COCTaBJICHbl B COOTBETCTBUU C TpeOOBaHUSAMU (pe/iepabHOTrO TOCYIapCTBEHHOTO 00pa3o-
BaTEJIbHOIO CTaHJAApTa, YTBEPXKAECHHOIro mpukasoM MuHoOpHayku Poccuiickoit ®enepanuun
®I'OC BO, yrBepxaeHHbI npukazoM MuHoopHayku Poccum ot 31.05.2017 Ne 483, m ocHOB-
HOU mpodeccHoHaTBbHONH 00pa30BaTENbHON MPOrpaMMbl NOATOTOBKH «CTPOHUTEIHCTBO BBICOT-
HBIX ¥ OOJBIICTIPOJICTHBIX 3JaHUH U COOpYyeHui» mo crneruanbHocTH «08.05.01 Ctpourensb-
CTBO YHHUKAJIbHBIX 3IaHUNA U COOPYKCHUI.

3amaun
JOUCIHUITIINHBI

- OcBOeHHE METOJIOB PEIICHUST HAYIHO-TEXHUYECKHX 3a/1a4 B 00JIACTH MEXaHH-
K U OCHOBHBIX QJITOPUTMOB MAaTEMaTHYECKOTO MOJCIUPOBAHUS MEXaHUYC-
CKHX SIBJICHMIA;

- OBnajieHre HaBbIKaMU MPAKTUYECKOTO MCIOIB30BaHUSI METO/IOB, MIPEIHA3HA-
YEHHBIX JJI1 MAaTEeMaTHYECKOT0 MOJICTUPOBAHUS JBUKCHHS U PABHOBECHS Ma-
TEePUAIILHBIX TEJI U MEXaHUYECKUX CHUCTEM;

- ®opMHpOBaHUE YCTOWYMBBIX HABBIKOB 110 MPUMEHEHHUIO (DyHIaMEHTaIbHBIX
HOJIOKEHUH TEOPeTHUECKOW MEeXaHUKH IPU M3YYEeHUHU TUCLHUIUIMH npodeccu-
OHAJIBHOTO LHMKJIA U HAYYHOM aHAJIM3€ CUTYallui, C KOTOPBIMHU BBITYCKHUKY
IPUXOJMUTCS CTAJIKUBAThCS B IPOGECCHOHATBLHOMN 1€ TEIbHOCTH.

OCHOBHBIE
paseibl

Crartuka;
KunemaTtuka,;
JlnHamuka

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Iponiecc u3ydenust nUCHUIUIUHBI «TeopeTrueckass MEXaHUKa» HarpaBieH Ha (GOpPMHUPO-
BaHUe cieqyrmux komrnereHuuid B coorBeTcTBUU ¢ ®I'OC BO u ocHOBHOMN 00pa3zoBaTenbHOM
nporpaMmmoii (tabnuua 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

[1nanupyemsble pe3yiabTaThl 00yye-
HUS 110 TUCLUILIMHE

Ko 1 HaumeHoBanue
KOMIIETEHIIUH

Nuaukatopel 1OCTHXKEHUS

Ob6menpodeccnoHanbHbIe

3HaTh:

— OCHOBHBIE TTOHSITHSA M aKCHOMBI
MECXaHHKH, cnyqan HpI/IBe)IeHI/ISI
JEHUCTBYIOIIEH Ha TEJIO CUCTEMBI

OIIK-1 Cnocoben pe-
maTh NpUKJIaJHbIE 3a-
Jla4yu CTPOUTEITBLHON OT-
paciiu, UCTIOJIb3Ysl TEO-

OIIK-1.1 3Haer Teopuro 1 oc-
HOBHBIE 3aKOHBI B 00J1aCTH
€CTECTBEHHOHAYYHBIX U 00-
LIEVMHKEHEPHBIX TUCLUIUINH

puto u MeTos! hyHIa-
MEHTaJIbHBIX HAYK

OIIK-1.2 YmeeT BbIABIAT U
knaccuuuupoBaTh puznye-
CKHE M XUMUYECKHE TIPOIIECCHI,
IpoTeKaroIue Ha 00bEeKTe
npo¢eCcCuOHATBHON JIeATEb-
HOCTH, pelaTh UHKEHEPHbIE
3aJ]auu C MMOMOIIIbI0 MaTeMaTH-

CHJI K IPOCTEUIIIEMY BU/TY, YCIIOBHSI
YPaBHOBEIIEHHOCTH MPOU3BOJIbHOMN
CHUCTEMBI CHJI, METO/Ibl HaXOXK/ICHUS
peaKuunii CBA3EH B MOKOSLIENCS CH-
CTEME TBEPBIX TeJI, CITOCOOBI
HaxO0JIeHUs UX LEHTPOB TSKECTH;
3aKOHBI TPEHUS CKOJIBKEHUS U Ka-




YEeCKOro armapara
OIIK-1.3 Bnaneet HaBBIKAMU
pENICHUS TUTIOBBIX HHIKEHEP-
HBIX 3a/1a4 Ha OCHOBE TEOPETH-
YECKUX HUCCIeI0OBaHU, 00pa-
OOTKH pacUETHBIX U IKCIIEPHU-
MEHTAJIBHBIX JJAHHBIX BEPOSIT-
HOCTHO-CTaTUCTHYECKHUMH Me-
TOJAMHU

YEHUS;
— KMHEMaTU4ECKUE XAPaAKTEPUCTH-
KM JIBUYKEHUS TOUKH MPU pas3iiny-
HBIX CIIO0C00ax 3aJaHUsl TBUKCHHUS;
XapaKTEPUCTHKY JBHKEHUS Tella U
€ro OT/AEJIbHBIX TOYEK IPU IOCTY-
[aTeIbHOM, BPALATEILHOM U
IJIOCKOM JIBH>)KEHHUH

- muddepeHanbHbe YpaBHEHUS
JBUKEHUS TOYKU OTHOCUTEIIBHO
WHEPLMATBHON U HEUHEPLIMATBHON
CUCTEMbI KOOPAMHAT; 00IIUE TEO-
peMbl TUHAMUKHU, OCHOBHbBIE IIOHSI-
THS U IPUHLUIIBI aHAIUTHYECKOU
MexaHuku (mpuHuun lanambepa,
INPUHIUI BO3MOXHBIX ITepemelie-
HUM)

YMeTs:

— CocTaBisATh ypaBHEHUS paBHOBE-
cusl JUIsl TeJla, HaXOIAIIErocs o
JICCTBUEM MPOU3BOJIBHON CUCTEMBI
CUJI;

— BBIYUCIIATH CKOPOCTHU U YCKOpE-
HUS TOYEK TEJ U CaMHX Tell, CO-
BEPILAIOLIUX [TOCTYNATENbHOE,
BpallaTesIbHOE U IJI0CKOE JBUKE-
HUS;

- pemaTh MpsIMyIo 1 0OpaTHYIO 3a-
Jla4uy JUHAMHUKU TOYKU BBIUUCIISTD
KMHETUYECKYIO SHEPTUIO MHOTO
MacCOBOM CHUCTEMBI, paboTy CHII,
IIPUIIOKEHHBIX K TBEPIOMY TEILY
MIPHU YKa3aHHBIX JBUKECHHSIX
Biagers:

- HaBpixaMu pemenus 3a1ad 1no
KMHEMAaTUKE TOUYKHU U TBEPJIOTO Te-
na

— HaBBIKAMM UCCIIEI0BAHUS PABHO-
BECHs TBEPJIOTO Tela (CUCTEMBI
T€J) MO/ IEUCTBUEM IIIIOCKOHN U
MIPOCTPAHCTBEHHOM CHCTEM CHII;

- BJIQJIETh HaBbIKAMU COCTABIICHUS
u peweHus nuddepeHuanbHbIX
YPaBHEHUI ABM)KEHUS TOUKH, OC-
HOBaMH METOJI0B MEXaHUKHU

3 MecTo IUCHMIIMHBI (MOIYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucnunnuaa «TeopeTnueckas MEXaHUKa» U3ydaeTcs Ha 2 Kypce, 3 cemecTpe.
JucuumiuHa BXOAUT B cocTaB Oioka 1 «/lucuumiuuel (MOAyNN)» U OTHOCUTCS K 6a30-

BOI1 4acTH.
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Jljiss OCBOEHUS TUCITUTUIMHBI HEOOXOUMBI 3HAHUS, YMEHHSI, HABBIKU U / WJIA OTIBIT TIPaK-
TUYECKON AeSITeTbHOCTH, CHOPMHUPOBAHHBIE B MPOLIECCE U3YUCHUS TUCIUIUINH / MPAKTHK: «XH-
Musa», «MaTtemaTuka», « Du3uKa.

3HaHMsl, YMEHUS U HAaBBIKU, CHOPMUPOBAHHBIE MPU U3YYEHHUH JUCUUIUIMHBI «TeopeTnye-
CKasi MEXaHHKa», OyyT BOCTPEOOBAHBI MPU M3YUYCHUU MOCICIYIOIMUX TUCHUIUIHH: «COMpOTHB-
JeHue MatepuaiioBy, «Temnorexnukay, «eopust ynpyroctu ¢ OCHOBaMM IUIACTUYHOCTH U IOJI-
3yuectny», «MexaHuka TPYHTOBY», «DJIEKTPOTEXHUKA U 3JIEKTpocHaOxkeHue», «CTpouTenbHas
MeXaHuKa», «MeXxaHHKa KUAKOCTH U Ta3ayn, «BeposTHOCTHBIE METOIbI CTPOUTEIBHON MEXaHUKU
U TEOpHs HAJCKHOCTH CTPOUTEILHBIX KOHCTPYKIHil», «Teopus pacdera miacTUH U 000JI0YEK»,
«Pacy€r cTpouTENbHBIX KOHCTPYKLIUA METOJOM KOHEUYHBIX 3JIEMEHTOB», «Henuuelnble 3a1aun
CTPOUTENLHON MeXaHUuKu», «HxkeHepHo-reone3nyeckoe 00eCceueHne CTPOUTEIbCTBAY, «/lu-
HaMUKa U YCTOMYUBOCTb COOPYKEHUI.

HucnummuHa «TeopeTndeckas MEXaHHUKa» B paMKax BOCHHUTATEIbHOW pabOThI HAIIpaBIie-
Ha Ha (QOpMHUpPOBaHUE y OOYUYAIOLIUXCS YMEHHUS apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICIUTH,
pa3BUBAET TBOPUYECTBO, MPOQPECCHOHAIbHBIE YMEHHUS WM TBOPYECKU PA3BUTOWU JIMYHOCTH, CHU-
CTEMbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 32 BBIMOJIHEHHE Y4eOHO-TIPOU3BOICTBEHHBIX 3a-
NaHud U T.J.

4 O0bem AUCHUNIMHBI (MOAYJIS) B 324eTHBIX €IMHULAX C YKAa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢ npenoaaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJIbHYIO PpadoTy 00y4arommXxcs

O61as Tpya0eMKOCTh (00beM) NUCUUIUINHBI COCTaBseT 4 3.¢., 144 akax. yac.
Pacnipenenenne o0beMa TUCHUIIIUHBI (MOYJIsl) IO BUJAM y4e€OHBIX 3aHSATHUN MPEACTaB-
JIEHO B Tadimue 2.

Tabauna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0BeM QUCIHATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 144

KonTakTHasi ay1uTopHas padéoTa ody4aroumxcsi ¢ npenojaasaresiem (mo | 64
BH/JaM y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEKIMOHHOI0 THNA (JCKIMM W WHBIC Y4eOHbIe 3aHATHS, Mpeny- | 32
CMaTpHBaroIlue NMPEeUMYIIECTBEHHYIO Meperady yueOHol MHpopMaluu rme-
JTarorMyecKuMu pabOTHUKAMH )

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHYECKUE 3aHATHSA, MpaK- | 32
TUKYMBI, JJabopaTopHbIe padOThl, KOJUIOKBUYMbI M MHBIE aHAJIOTHYHBIC 3a-
HATHS)

CaMocTosiTe1bHasi pa6oTa 00y4YalOIUXCs M KOHTaAKTHasi padoTa, BKIo- | 45
Yaromasi TPYNIOBBIE KOHCYNbTAIIMU, WHIWBHAYATbHYIO paboTy o0ydaro-
HIMXCS C MPENoJaBaTeNIIMU (B TOM UHCIIE WHIAUBUAYAJIbHBIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHONW MH(OPMAIIMOHHO-00pa30BaTEIbHOM
cpelie By3a

[TpomMexxyTouHasi aTTecTalus 00yJarmuxcs — DK3aMeH 35




5 Coep:kanue TUCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3aeiaMm) ¢
YKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUueOHOM pa-

00ThI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HanmeHoBaHue pa3ziesioB, TEM U COJAEpKAHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAs camMo-
CTOATEIbHYIO pab0Ty 00y4arOIUXCS U

TPYJIOEMKOCTB (B 4acax)

KonraktHas pabora
IperoaaBaTess ¢ 00yJaroIm-

MUCA

Jlexkuu

Cemu-
HapCKue
(npakTu-

YECKHUe
3aHATHUSA)

JlaGopa-
TOpPHBIC
3aHATUS

CPC

BBenenue. OCHOBHBIC MOZCIIN 1 ONIPCACIICHUA

2

Pa3znea 1 Craruka

OcCHOBHbBIE MOHATHS CTATHKH H AKCHOMBI CTa-
Tku. Cuita, cucrema cuil. PaBHOBecue aOCOIIOTHO
TBEPJOTO TeJia. AKCMOMBI CTATUKH KX CJICICTBUSI.
HecBoOoanoe tBepaoe teno. CBs3u. Peakiuu cBsi-
3ei. OCHOBHEBIC 3a]aUM CTATUKH.

Cucrema cxoasimuxcsi cuil.  [IpuBenenue cucre-
MBI CXOISIINXCS CUJI K paBHOAEHCTBYIOLIEH. Y Cll0-
BHE PAaBHOBECHs cxoasmmxcs cuil. Teopema o pas-
HOBECUHU TPEX HEMAPALIENbHbBIX CUI. AHATUTHYE-
CKHI CTIOCO0 OTpeIeNIeHHs] paBHOIEHCTBYIOMIEH
CHCTEMBI CXOISAIINXCS CUIL.

Teopus nap cus  CroxxeHue IByX napajuieabHbIX
cui. MOMEHT CUIIbl OTHOCUTENIBHO ITPOU3BOJIBHOTO
LIEHTPa U OTHOCUTEIBHO OCU. MOMEHT ITaphl CHIL
TeopeMsl! 0 napax. [IpuBenenue cucreMsl nap K
npocrenmeMy Buay. PaBHoBecue cucteMsl nap

Ilinockas cucrema cua [IpuBeneHue cucTeMbl
CHJI K IPOCTEHUIIEMY BUY. Y CIIOBUSI PABHOBECUS
MJIOCKOM CUCTEMBI CUJI. 3aJ1a4M Ha ONPEICIICHHE
peakiuii cBsizeil. PaHoBecue cucremsl tein. Co-
CTaBHbIE KOHCTPYKLIMU. [Ipunoxxenne MeTo10B
CTaTUKH K OMPEETICHUIO YCHIHHN B CTEPIKHAX dep-
MBI.

OcHoBHbIE TeOpeMbl CTATHKH U YCJIOBHS paB-
HOBeCHsI IPOCTPAHCTBEHHOM CHCTEMBI CHJI
Jlemma o mapannensHOM nepeHoce cuii. OCHOBHAs
TEOpeMa CTaTUKH. AHAJTUTHUYECKOE OIPEIEICHHE
TJIABHOTO BEKTOPA M IJTaBHOI'O MOMEHTA ITPOCTPaH-
CTBEHHOM cuctemsl cuil. [IpuBeneHne cucteMbl
CHJI K IPOCTEUIIEMY BUY. Y CIIOBHSI pABHOBECHS
IIPOCTPAHCTBEHHOM CUCTEMBI CHUII.

PaBHoBecue Tes1a Ipu HAJIMYMHU TPEHUS
Cuensenue 1 TpeHue Tesl. PaBHoBecHe Tena npu




HaumeHnoBanue pa3aenos, TeM U coJlepiKaHue Ma-
Tepuana

Bunapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSATENIbHYIO pabOTy 00yJarouIuXcs 1

TPYJIOEMKOCTb (B yacax)

KonraktHas pabora
IperoaaBaTess ¢ 00yJaroIIn-

MUCA

Jlexkuu

Cemu-
HapCKue
(mpakTu-

YECKHUe
3aHATHUSA)

JlaGopa-
TOpPHBIC
3aHATUS

CPC

HaJIMYWU TPCHUA CKOJIbKCHUS. PaBHoBecue Tena
IIpU HAJINYHHU TPCHUA KaUCHU .

HenTp mapajjieJbHBIX CHJI M LEHTP THAKECTH
[enTp mapamnensHbix cuil. LlenTp Tsxectn. Merto-
JIbl HAXO0KJICHUS LIEHTPA TsHKECTU. LIeHTphI Tske-
CTH MPOCTEUIINX QUTYD.

Pa3zgea 2 Kunemaruka

Kunemaruka TO4KH.

Kunemaruyeckne crocoObl 3amaHds JIBHKECHUS
TOYKU (€CTECTBEHHBIH, KOOPAMHATHBIM, BEKTOp-
Hblif). CkopocTh TOukU. YckopeHnue touku. Kaca-
TeJIbHOE M HOpPMajJbHOE yCcKOpeHus Touku. Kiac-
cuukanys JBMKEHUH TOUYKH IO YCKOPEHHUSM €€
JIBUDKEHUSI.

IIpocTeiimme ABUKEHUsI TBEPAOTO Teja
[TocTynaTensHOE NBMKEHHWE TBEpIOro Tena. Bpa-
HIaTeJIbHOE ABM)KEHUE TBEPJOTO Tena. YpaBHEHUE
BpAIaTeIbHOTO JIBIKEHHS. YTJOBas CKOPOCTh U
yrioBoe yckopeHue tena. CKOPOCTH U YCKOPEHHUs
TOUYEK TBEPJOTO Tella, BPAIAIOIIErocsi BOKPYT He-
noIBIKHOM ocH. [lepenarounbie MeXaHU3MBI.

IL1ockoe nBUKEHUE TBEPAOIO TeJia

CBolicTBa MJIOCKOTO JIBUXKEHHUS TBEPIOTO Tea.
VYpaBHeHHE NBMXEHUS TUIOCKOM Gurypsl. Teopema
0 CKOPOCTSIX TOYEK IUIOCKOW (pUTyphl M ee crlea-
ctBus. [liman ckopocTteil. MrHOBEHHBIN LIEHTP CKO-
pocreit. Teopema 00 YCKOpEHHUSAX TOUYEK IIIOCKOU
burypsl u ee ciuencTBui. MIHOBEHHBIM IIEHTP
yckopeHuii. Onpenenenue yCKOpeHu TOYeK U yr-
JIOBBIX YCKOPEHHH 3BEHBEB IUIOCKOT0 MEXAHU3MA.

Coepunueckoe 1BMKEHHE TBEPAOIo Tea.
VYpaBHeHUsT c]epudeckoro IBUKEHHUS TBEPAOTrO
Tena. Teopema O IepeMELICHUU TBEPAOrO Tea,
MMEIOIIETO OJIHY HEMOJABH)XHYIO TOYKY. YTJIOBas
CKOpOCTh TeNa. YTJIOBOE YCKOpEHHUE Tena mpu cde-
pudyeckoM JaBMKEHUU. CKOpPOCTH TOYEK TBEPAOTO
Tena TMpH CHEPUUYECKOM JBIXKEHUH. Y CKOpEHUs
TOYEK TBEPAOro Teia Mpu chHepruueckoM IBHXKe-
HUU.

Ci10:xkHO€ IBUKEHHE TOUYKH.




HaumeHnoBanue pa3aenos, TeM U coJlepiKaHue Ma-
Tepuana

Bunapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSATENIbHYIO pabOTy 00yJarouIuXcs 1

TPYJIOEMKOCTb (B yacax)

KonraktHas pabora
IperoaaBaTess ¢ 00yJaroIIn-
MUCA

Jlexmun CeMmu- JlaGopa-
HapCKUE | TOPHBIC
(pakTH- | 3aHATHS
YECKHUE
3aHATHUSA)

CPC

OTHOCUTENBHOE, MEPEHOCHOE U a0COIIOTHOE JIBU-
JKEHUs Touku. Teopema O CIIOKEHHH CKOPOCTEH.
Teopema o cioxeHun yckopeHuil (teopema Ko-
puoJnca).

Pasznen 3 /Innamuka

JAuHamMuka cBOOOIHOM MATEPHAJILHON TOUKH
[Ipeamer nunamuku. 3aKOHBI TUHAMUKH. 331241
nuHaMmuku. HauaneHble ycnoBusa. OCHOBHBIE BUBI
cwi. JluddepeHnnanbHbie ypaBHESHUS IBHKCHUS
CBOOOJIHOM MaTepPHAIIBHONW TOYKH B JIEKAPTOBBIX
KoopauHarax. EcrecTBeHHbIE ypaBHEHUS JBHKE-
HUSI MaTE€pUAJIbHON TOYKH. /[BE€ OCHOBHBIE 3a/1a4u
JTUHAMUKHA TOYKH.

Pemenue nepBoii 3agauu. Perenrue ocCHOBHOIM 3a-
Jlady JUHAMUKH, B CIIy4asX, KOrJla CHJia MOCTOSHHA
WJIM 3aBUCUT OT BpeMeHU. PellieHust OCHOBHOM 3a-
Jladyy TUHAMUKH B CIIy4asiX, KOT/Ia CHJIa 3aBUCUT OT
PacCTOSHUSA UM OT CKOPOCTH. PellieHuss O0CHOBHOU
3a7ja4M JUHAMHUKH MPU KPUBOJIMHEWMHOM JIBUKEHUHU
TOYKH

KosebdaTesbHOe ABUKEeHNE MAaTePHAJIBLHOM TOY-
KM  Bunel konebarenbHbIX ABMKEHUM MaTepu-
anbHOU Touku. CBOOOHBIE KOJIEOaHUSI MaTepU-
aJIbHOU TOUYKU. Y paBHEHUE, aMIUIUTY/a, IEPUOT U
¢daza xonebanuii. 3aTyxaromme Kojaeoanus mare-
pHaIbHOM TOUKH. BBIHYX1eHHbIE KOe0aHus MaTe-
puansHOM TOukH. Pe3onanc. BimsiHue conpoTus-
JIeHUs ABM)KEHHIO Ha BBIHYKJACHHBIE KOJICOAHUsI.

JIuHAMUKA OTHOCUTEJIbHOIO ABUKEHUS MaTepH-
AJILHOM TOYKH

JuddepenunanbHble ypaBHEHUS OTHOCUTEIBLHOTO
JBUKEHMS MaTepUalIbHOM Touku. Cilydaii OTHOCH-
TEIBHOTO NMOKOos1. Chiia TSKECTH.

JAMHaMHuKa MeXaHMYeCKOM CUCTEeMbI

Cucrema MaTepHalIbHBIX TOYEK. TBEpAOE TENO.
Juddepernnansubie ypaBHEHUS ABMKCHUS MeXa-
HHU4YecKkou cuctemsl. LlenTp macc. MOMEHTHI HHED-
UM TBEPAOIO Tema

O0mume TeopeMbl JMHAMUKH*
TeopeMa 0 ABMKEHUU LIEHTPA MacC MEXaHUUECKOU




HaumeHnoBanue pa3aenos, TeM U coJlepiKaHue Ma-
Tepuana

Bunapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSATENIbHYIO pabOTy 00yJarouIuXcs 1

TPYJIOEMKOCTb (B yacax)

KonraktHas pabora
IperoaaBaTess ¢ 00yJaroIIn-

MUCA

Jlexkuu

Cemu-
HapCKue
(mpakTu-

YECKHUe
3aHATHUSA)

JlaGopa-
TOpPHBIC
3aHATUS

CPC

cucteMsbl. Teopembl 00 H3MEHEHUHU KOJIMYECTBA
JBUKCHHS MATEPUAJIBHOM TOUYKHU M KOJIUYECTBA
JBIDKEHUS] MEXaHUYECKON cucTeMbl. Teopembl 00
W3MEHEHNU MOMEHTA KOJINYECTBA IBUKEHUS MaTe-
pUANbHON TOYKU U 00 U3MEHEHUHN KUHETUYECKOTO
MOMEHTa MexaHndeckoil cuctemsl. Pabora. Teope-
Ma 00 U3MEHEHUU KMHETUUECKON S3HEPTUU TOUKH U
TBEPJOTIO Tela.

PaGora cunbl norennumansHoro noss. Ilorennuans-
Hasi HEPI'Usl MAaTEPUAJILHOM TOUYKU U MEXaHHUYe-
CKOH cHCTeMBbI. 3aKOH COXpAaHEHUs ITOJIHON MeXa-
HUYECKON YHEPrUU

JInHaMuKa TBEpAOIro Tesa

Huddepennnansubie ypaBHEHUS OCTYNATEILHOTO
JBWKEHUS TBepaoro tena. JuddepenmuansHoe
YpaBHEHUE BpaIICHUs TBEPAOIrO Tejla BOKPYT HEIo-
JBUXKHOU ocH. Teopema 0 3aBUCHMOCTH MEXAY KH-
HETUYECKMMH MOMEHTAMH MEXaHUYECKON CUCTEMBI
OTHOCHUTECIIBHO HEIMMOJABUKHOI'O HEHTPA U OTHOCH-
TEJIbHO LIEHTpa Macc cuctemsl. JJuddepennuans-
HBIC YPaBHCHHS IMJIOCKOTO ABUKCHUA TBECPAOIO TC-
na. Kunernueckne MOMEHTBI TBEPAOIO TENIA OTHO-
CHUTCIIbBHO HGHOI[BPDKHOﬁ TOYKH U KOOPAHNHATHBIX
ocell mpu ero ceprudeckoM JBHKEHHUHU. JJuHamu-
YecKue ypaBHEHUs Diiepa.

Teopus ynapa

Teopema 06 M3MEHEHHH KOJIMYECTBA JBUKEHUS
MEXaHUUYECKOM cucTeMsl IpH yaape. Teopema Kap-
HO. Teopema 00 M3MEHEHUU KHUHETHYECKOTO MO-
MEHTA MEXAHUYECKON CUCTEMBI IPU yJIape.

AHaTuTHYECKAs] MEXaHUKA

[TpuHiMn  BO3MOXHBIX —mepeMmereHuil. OOiee
ypaBHeHUEe nuHaMuku. JuddepeHunanbHbie ypas-
HEHMS JIBMDKEHUS] MEXaHUYECKOl cucteMsl B 0000-
LIEHHBIX KOOpAMHATaxX. YpaBHeHUs Jlarpanka BTO-
poro poja.

HUTOI'O no aucuunjinge

32

32

45

6 BaeayauTopHasi caMmocTosiTe/IbHASI PA00Ta 00y4aIOIMXCH M0 AMCUHUILIHHE (MOAY-

JI10)
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[Tpu TuTaHUPOBAHUM CAMOCTOSITEIILHOW PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJCTBO-
BaThCS CJIICAYIOIIUM PACIpeieICHUEM YaCOB Ha CAMOCTOSTENBHYIO paboTy (Tabnwuma 4):

Tabnuna 4 — PekoMmeHniyeMoe pacnpe/iesieHie 4acoB Ha CAMOCTOSITETIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEILHOM p360TbI KoaudecTBO yacoB
N3ydeHne TEOpETUUECKUX PA3AEIOB JUCHUILIINHBI 16
[TonroroBka K 3aHATHAM CEMUHAPCKOTO TUIIA 16
[Toaroroska u odopmiienue PI'P 13
UTOI'O 45

7 OueHo4YHbIe cpeACTBA /1Jisl POBEAeHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOI
arrecTalMu 00y4aroIMXCH M0 JUCUMILINHE (MOTYJIIO0)

@DOHJ| OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

[TonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUi WM WHBIX MaTepUalloB, HEOOXOIUMBIX MJIS
OLICHUBAHMSI PE3YJIbTATOB OOYYCHHS O JTUCIHUILIMHE (MOIYIII0), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 VYueOHO-MeTOnUYecKOe U MHPOPMAIIHOHHOE o0ecTiedeHne TUCIUTIHHBI
(MoayJis)

8.1 OcHoBHasi JuTepaTypa

1 bate, M.U. Teopernueckas mexaHuka B mpuMmepax u 3agadax / M.W. barte, I'.1O. [Ixa-
Hemuaze., A.C.:Kenb3on — Mocksa : Hayka, 1991.

2 byrenun, H.B. Kypc Teopetnueckoit mexanuku / H.B. Byrenun, 5.JI Jlynn, JI.P. Mep-
kHH. — Mocksa : Hayka, 1985.

3 Hukurun, H.H. Kypc teopernueckoii mexanuku / H.H. Huxutun. — Mocksa : Beic.
mK., 1990.

4 Memepckuii, 1.B. CoopHHK 33124 10 TeopeTndeckoit mexanuke / M.B. Memepckuii. —
Mocksa: Hayka, 1986.

5 Sl6nouckuit, A.A. COOpHHK 3aJjaHUi JUI KYPCOBBIX PabOT MO TEOPETUYECKON MeXaHH-
ke / A.A. S16nouckuii, C.C. Hopeiiko — Mocksa: UnTerpan, 1998.

6 Sononckuii, A.A. Kypc o teopernueckoit mexanuku / A.A. S61ounckuii, B.M. Huku-
¢doposa — Mocksa : Jlans, 2004.

8.2 JlomoJHUTEIbHASN JIUTEPATYpPa

1. Tapr, C.M. Kpatckuii Kypc TeOpeTHUeCKOH MEXaHUKH : Y4€OHUK Ui T€X. BY30B /
C.M.Tapr. — Mocksa : Beiciias mkosna, 1998 —416¢.

2. Kupcanos, M. H. Teopernueckast Mmexanuka. COOpHUK 3a7a4 [ DIeKTpOHHBIN pecypc] :
yuebHoe mocodue / M. H. Kupcanos. — M.: HUL] UHOPA-M, 2015. — 430c. // ZNANIUM.COM
: DIICKTPOHHO-OMOIMOTEeYHas cucTeMa. — Pesxkxum moctyna: http://www.znanium.com/catalog.php,
orpanuueHHbId. 3ari. C skpaHa.
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3. Kupcanos, M.H. Pemebnuk. Teoperndeckas mexanuka [ nekTpoHHbIN pecypc] / M.H.
Kupcanos; mox pen. A. Y. Kupunosa. — 2-e uzn., ucnpas. — M. : ©DU3IMATIINUT, 2008. — 384c.
Il ZNANIUM.COM : snekTpoHHO-OMOIHOTeYHas: cucTeMa. — Pesxkum rocryma:
http://www.znanium.com/catalog.php, orpanndennsiii. — 3ari. ¢ sKpaHa.

8.3 MeToauyeckue yKazaHus JJIsl CTYJA€HTOB 10 OCBOEHHIO THCIMILIAHBI

1 IlepO6atiok, I'.A. DileMEHTBI TEOPUU M MPUMEPHI PEIICHHS 3a7a4 MO0 TEOPETHUYECKOU
Mexanuke: y4e0. mocobme. B 2 4., u.l /M.P. Iletpos, I'.A lepbatiok, FO.b. Konomenko. —
Komcomonbck-Ha-Amype: @I'bOY BIIO «KHAT'TY», 2011. — 64c.

2 Yconsues, }0.4. Cratuka. OCHOBHBIE CUCTEMBI CUJI: METOJUYECKUE YKa3aHUs I CTY-
JICHTOB BCEX CIIELUAIBHOCTEH, BceX (opM 00ydeHHUs, U3YHaIOIUX TEOPETUUYECKYI0 MEXAHUKY /
10.4. Yconbues. - Komcomonsck-Ha-Amype: 'OV BIIO «KHAI'TY», 2009. — 16 c.

3 Vcomnbues, FO.5. Kunemaruka: cripaBouHble CBEICHUS ISl CTYICHTOB BCEX CICLMANb-
HOCcTel U hopM 0OydeHus1, U3ydaromux Teoperndeckyro Mexanuky / F0.5. Ycomnpues. - Komco-
Moibck-Ha-Amype: 'OV BIIO «KHAI'TY», 2008. — 11 c.

4 Vconpues, 10.41. KunemaTnka cioKHOro ABMKEHUS TOYKU: METOAMYECKUE YKa3aHUS K
peueHuio 3agau 1o Kypcy «Teopernueckas MexaHHKa» Ul CTYIEHTOB BCEX CIEIMAIbHOCTEH
Bcex (opm obyuenus / F0.4. Ycombues. - Komcomonbck-Ha-Amype: 'OY BIIO «KHAT TV »,
2011. - 19c.

5 Yconbues, 10.51.CBoboaHbIE TPSIMOIMHENHBIE KOJIEOAHUS: METOJUUYECKUE YKa3aHUs K
peleHuio 3a1a4 no kypey «Teopernueckas mexanukay/ 10.5. Yconbues. - Komcomonbck-Ha-
Awmype: 'OY BIIO «KHAT'TY», 20013. — 15 c.

6 Yconsues, }0.41. Teopema 06 n3MEHEHUN KMHETUYECKOM 3HEPTUM: METOANYECKHUE YKa-
3aHUS K PEIICHHIO 337a4 JUIs CTY/ICHTOB BCEX CIeMUaIbHOCTEH U (popM 00ydeHUs, N3YydarOIIIX
teopernyeckyto Mmexanuky/ 0.5, VYcombueB. - Komcomonsck-Ha-Amype: I'OY  BIIO
«KaAI'TY», 2014. — 15 c.

7 Yconsues, 10.4. YpaBuenus Jlarpan:xa BToporo poja: METOOUYECKHE yKa3aHUS K pe-
LICHMIO 3aj1ay JUIsl CTY/IEHTOB BCEX ClenMaabHOCTEN U (OpM 00yUEHHUs, U3YHaIOIIUX TEOpEeTHY e-
ckyto Mexanuky/ FO.5. Yconbues. - Komcomonsck-na-Amype: 'OV BIIO «KHAI'TY», 2015. —
14 c.

8.4 COBpeMeHHbIe npmbeccuouaﬂbm,le 0a3mbl JAaHHbIX H HH(l)OpMaIII/IOHHLIe ciipa-
BOYHBIC¢ CUCTEMbI, HCITIOJbL3YEMbIC NMPU OCYILICCTBJICHUHU 06p330BaTeHBHOF0 nmpouec-
ca Mmo JTMCUMIIJIMHE

1 OnextponHo-6mbaMoTeyHas cucrema ZNANIUM.COM Jlorosop Ne 4997 36¢ UK3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpenst 2021 r. (c 17 anpens 2021 r. no 16
anpens 2022 r.).

2 DnexktpoHHO-OMOMoTeunas cuctema [IPRbooks Jlunensuonnsiit norosop Ne EIT 44/4
Ha TIPEJIOCTABIICHUE JOCTyNa K JJICKTPOHHO-OmOMmoreunoi cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r. (c 27 mapta 2021 r. no 27
mapta 2022 r.).

3 O6pazoBatensHas miatdopma "HOpaiit". JloroBop Ne EIl44/2 na oxazaHue yciyr 1o
NPEOCTaBICHUIO JOCTyMa K oOpa3zoBartenbHOU uiatdhopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 ¢eBpans 2021 r. (c 07 pespans 2021 r. mo 07 pespans 2022 r.).

4 Hayunas snextponHas 6ubauoreka eLIBRARY.RU. lorosop Ne EIl 44/3 na okazanue
yCIyT AOCTyma K 31eKTpoHHbM m3nanusm MK3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 depaist 2021 . (c 04 deBpains 2021 r. mo 04 pespans 2030 1.).

5 CnpaBoynas npaBoBas cucreMa Koncynprant [Imtoc. JloroBop Ne 45 ot 17 mas 2017
(6eccpounsIit).


http://www.znanium.com/catalog.php
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8.5 Ilepeuennb pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON ceTn ""UHTep-
HeT», He00XOAMMBIX /IVISI OCBOECHUS JUCIHHUILIMHBI (MOAYJIs1)

1 prlib.ru : Ilpesunenrckas 6ubnmmuorexka uM. b.H. Enbimna : caiit. — Cankr-IlerepOypr,
2009 — . — URL: https://www.prlib.ru/ (mata obpamenus: 17.04.2021). — Pexxum gocTyma: oT-
KPBITBIA JOCTYIL.

2 rusneb.ru : HarmonaneHast snekTponHas oubnmuoreka (HOB) : caiit. — Mocksa, 2012 — .
— URL: https://rusneb.ru/ (nata oopamenwus: 17.04.2021). — Pexxum goctyna: OTKPBITBIA JOCTYII.

3 KubGepJlennnka : Hay4dHas »JIeKTpoHHas Oubnmoteka: . — Mocksa, 2012 — — URL:
https://cyberleninka.ru/ (nara oopamenus: 17.04.2021). — Pexxum qocTymna: OTKPBITHIH JOCTYII.

8.6  JIMIeH3MOHHOE U CBOOOIHO PacnpocTpaHsieMoe MPOrpaMMHoe odecrnedyeHmne,
HCIOJIb3yeMoe NPH OCYIEeCTBJIeHHH 00Pa30BaTeILHOTO MpoLecca

no JTMCUHMIIJINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanue [10 PexkBH3HTHI / yCIOBHUS UCTIONB30BAHUS
Microsoft Imagine Premium Jlunensnonubli gorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo/iHast JNMIIEH3MSI, YCIOBUS MCIOJIb30BAaHUS MO CCBLIKE:
https://www.openoffice.org/license.html
MathcadEducation Jorosop Ne 106-AD120 ot 27.11.2012

9 OpraHu3anuOHHO-NEeJArOTHYeCKUEe YCIOBHSA

Opranun3zanust 00pa30BaTeIbHOTO MpoLecca PErIIaMeHTHPYETCsl y4eOHBIM TUIAHOM H pac-
nHCcaHHeM y4eOHbBIX 3aHATHH. SI3bIK 0OydeHus (mpernojaBaHus) - pycckuid. s Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILIeCKI/II\/'I qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIbHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU 00ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'[BHI)IX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOHI/IMOCTI/I HX ITOBTOPHOI'O OCBOCHMUS.

9.1 O6pa3oBaTebHbIE TEXHOJIOTHH

VY4ebHblil npoliecc MpH NMpernoAaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaau-
OUOHHBIX, HHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUAMH U CEMUHAPCKUMU (TTPaKTHYECKU-
MI/I) 3aHATUAMU. HHHOB&HI/IOHHLIC O6pa3OBaT€J'II)HBI€ TEXHOJIOTHHU HCIOJIB3YIOTCS B BUJAC IHUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (POpM NpoBeeHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTeNbHBIC TEXHOJOTHH PEATH3YIOTCS TYTEM AaKTHBH3AIMUA CAMOCTOSTEIFHOW PaOOTHI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa30BaTeIbHOI cpefe.

9.2 3aHATHSA JEKIIUOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpeanoaracT CuCTeMaTU3MPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jekrop 00s3aH MpeaynpeauTh CTyI€HTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.


https://www.prlib.ru/
https://rusneb.ru/
https://cyberleninka.ru/
https://www.openoffice.org/license.html
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JIeKIIMOHHBIN KypC JOJDKEH AaBaTh HauOONbIINA 00beM HMH(pOpMAIMU U 00ecreunBaTh
Oostee TIIyOOKOE TTOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYUTEIHFHO MEHBIIECH 3aTpaTe BpEeMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOASATCS B LEJAX 3aKPEIJICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbl.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJSIETC 00CYyXkeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCJIOBHsX. B 00s3aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJAEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHAX OLICHUBAETCS IO CIECIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeUIaracMble IIPeroiaBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHUI;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh ApTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKHU.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKICHU.

OneHuBaHuE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMUHApPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTesibHAsI padoTa 00y4YAIOIMXCS M0 TUCHUIIIIHHE (MOYTI0)

CamocrosTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTIO, IIE€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, YMEHUN 0€3 HEeNmOCPEJACTBEHHOTO y4yacTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBJIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosTENbHON pabOTHI:

- CUCTEeMaTH3alus U 3aKpEIUICHHE NOJIYYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yrayOJieHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHHE YMEHHUH HCIOJIBb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBIATHCS MHAUBUIYATBHO WM TPYIIAaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€J7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHosorus opraHu3alii CaMOCTOSITENIbHON paboOThl CTYJAEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbraToB BHEAyAMTOPHON CaMOCTOSITENIbHOM paboOThl CTYJEHTOB MOXKET
IPOXOJUTH B MMCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOIXOIUTh K CaMOCTOSTENbHONW paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKpeIJICHUS U Pa3BUTUS TEOPETUUYECKHX 3HAHH, BHIpAOOTKE €MHCTBA B3IJIAJI0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUs ONPEEICHHBIX HaBBIKOB U MCIOIb30BaHUs Mpodec-
CHUOHAJIbHOW JIUTEPaTypHI.
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9.5 MeToanueckne yKazaHus J1JIs1 00y4AOUIMXCS 10 OCBOCHHIO U CHMIIIMHBI

[Tpu M3yd4eHun AUCHUILTHHBI 00yYarOIUMCs 11e71ec000pa3HO BIMOIHATE CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1o yueOHUKY MM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIyeTCs 110 IaMATH BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS], IIOHATHS pa3/ie-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB MO MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHIyaJ bHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, U3Y4ae€MbIX CaMOCTOSITENIBHO, 33Ja€TCs Ha JIEKUUAX Mperno-
naBaresneM. M ke 1aroTcs UCTOYHHMKY (B MEPBYIO Ouepe/ib BHOBb U3JJaHHbIE B MEPHOAMYECKON
HAY4HOI uTeparype) Juis 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHSI U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATYpy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 33JaHUs, aHAJIOTMYHBIE ITPEIaraéMbIM Ha 3aHATHSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanue MaTepuaIbHO-TeXHUYECKOr0 o0ecneyeHnsi, He0OX0AMMOr0 /JIsl 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILINHE (MOYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE

OTtcyTcTBYyeT
10.2 TexHu4ecKkHne H JIEKTPOHHBIE CPeICTBA 00yUeHUS

JlekIMOHHbIE 3aHATHA.

AynuTopuH JUIs JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAaHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMH OOYYEHHMS, CIY>KalllUMHU JIJIsl TIPEJICTAaBICHUs y4eOHOU MHMOpMAIUU OOJIBIION ayJauTo-
pun (HaOOpBl JEMOHCTPALIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIbIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUYECKUE UILUTFOCTPALIIH).

Jlnis peanu3anuu AUCHUILIMHBI TOATOTOBIIEHBI CIEAYIOIINE Pe3eHTalUuU:
Beenennie. OCHOBHBIE MOJIETTH M OTIPE/ICITICHUS
Kunemaruka Touku.
[Ipocreiinve NBUXEHUS TBEPAOTO TENa
[Tnockoe ABUXKEHME TBEPOTO Tea
Cdeprueckoe ABIKEHHE TBEPOTO TETA.
CnoxHOe IBUKEHHUE TOUKH.
OCHOBHBIE TIOHSTHS CTATHKH W aKCUOMBI CTATHKH.
Cucrema cXOAALINXCS CUIL.
Teopus map cun
0. OcHOBHBIE TEOPEMBI CTATUKU U YCIIOBHS pAaBHOBECHS IIPOCTPAHCTBEHHOM cUCTe-
MBI CHIT
11. PacueT coCTaBHBIX KOHCTPYKIUI
12. Tlockast cuctema Cut

BOooo~No WD E
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13. Pacuet depm

14. llenTp mapaieabHbIX CUJ U IICHTP THKECTH

15. Jlunamuka cBOOOAHON 1 HECBOOOAHON MaTepHabHOW TOYKH
16. KonebarenpHOE NBMKCHUE MAaTEPUATTbLHON TOYKH

17. lnHamMuKa OTHOCHTEIILHOTO JIBMKEHUS MaTePUAILHON TOUKU
18. Jlunamrika MEXaHUYCCKOW CHCTEMBI

19. MoMeHTHI HHEpLHHU TBEPAOTO Teja

20. O6mme TeopemMbl TUHAMHUKHU

21. JlunamMuKa TBEpIOTO Tela

22. ITpyHIUTT BO3MOXHBIX TIEPEMEIICHHH.

23. O011ee ypaBHEHHE JUHAMHKH.

24. YpaHenus Jlarpanxa BTOporo poja.

IIpakTHuyecKkue 3aHATHS

Aynuropuu IS IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIEUAIN3UPOBAHHON Mebe-
JbI0 U TEXHHUYECKHUMH CpeACTBaMH OOydeHHs (IPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK). s
MPOBEJCHUS psAlia MPaKTUYeCKuX padboT npumensitorcs [IBM.

CamocrosiTesibHasA padoTa.

[TomereHust Al CaMOCTOSITENbHOM pabOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MIHTepHEeT» U JOCTYIIOM K 3JIEKTPOHHOU HH(POPMAIIHOHHO -
obpasoBarenbHol cpene KHAT'Y:

KOMIIBIOTEpHBIE Ki1acchl (225 kopmyc Ne 3).

11 Uubie cBegeHus

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHUYCHHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCHUILIMHBI 00yYarOIUMUCS C OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIUMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmonararorcst cenyanbHble YCIOBHS 7S TOyUeHus: 00pa30BaHUs 00yJaroIMMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif coctaB 3HaKOMHUTCS € IMCHUXOJIOTO-(PHU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAJIWIOB U JIMI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTalud WHBATUAOB (Mpu Hanmuuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAaMH, TCHUXO-
JIoOTaMH, COI[MAIbHBIMU paOOTHUKAMU, TPOIICAIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYEeCKUMU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI OOYYEHUS, TEXHOJIOTHUH COITUOKYJIBTYPHOU peaOuIUTAIIMH C IIEJIbI0 OKa3a-
HUS IOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOILIEHUHN C JIPYTUMHU CTYJICH-
TaMH, CO3JaHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INpENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OopMax: ayAualbHOM, BU3yalbHOW, C HCIOJb30BAHHWEM CHELHMAJIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiumHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ UCIOJIb30BAHUEM CPEICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO0 Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus). MarepualbHO-TEXHUYECKOE OOecreueHre MpeaycMaTpuBaeT NMPUCHOCOOIeHUE ayUuTo-
puii k Hyxz1am imn ¢ OB3.

dopma npoBeACHUS aTTECTAllMK JIJISl CTYACHTOB-UHBAJIHNI0B YCTaHABIMBAETCS C YUETOM
WH/IMBUYaJIbHBIX NCUX0opu3ndeckux ocodbennocreil. s crynenroB ¢ OB3 npexycmarpuBaeT-
csl 1ocTymnHas (opMa npeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEICTB, @ UMEHHO:
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- B TIEYaTHOW WM DJICKTPOHHOM ¢opme (g IUI C HAPYMIEHUSIMH OINOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM (POopMeE ¢ yBETUUYEHHBIM MIPUPTOM B KOHTPACTHO-
CTBIO (JUTA JIMI] C HAPYIICHHUSIMU CIIyXa, pEUH, 3peHus);

- METOJIOM YTEHHSI aCCHCTEHTOM 33IaHUs BCIIYX (IS JIUII C HAPYIICHUSMH 3PEHHUS).

CtyneHTaM ¢ MHBAIMAHOCTBIO YBEIHMYMBAETCS BPEMS Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs AOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 33J[aHUs, & IMEHHO:

- TMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUUIsl JIUI C HAPYIICHU -
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIH30BAHUEM YCIYT acCUCTEHTA (IS
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

- YCTHO (7151 JTUI] C HAPYIICHUSIMU 3PEHHS, OTTIOPHO-ABUTaTEIBHOTO aImapara).

[Tpu HeoOXoaMMOCTH 111 00YYAIOIIMXCS C HHBAIMAHOCTBIO MIPOLIEAYPa OLIEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Teopernueckast MEXaHUKa»

08.05.01 CrpouTenbCTBO YHUKAJIBHBIX 3JaHUNA U CO-

CrneunanabHOCTh .
OpYy’>KEeHUI

Cneunanuzanus CTpouTEensCTBO BBICOTHBIX M OOJBIICTIPONIETHBIX 37a-
HUW U COOPYKEHUM

KBanuduxanus BbITyCKHUKA Criernanuct

l'on wawanma moarotoBku (mo yue6- 2020
HOMY ILIaHYy)

®dopma o0yueHHs OuHas popma
TexHonorus 00y4ueHus TpamuuuonHas
Kypc Cemectp TpynoemMKkocCTs, 3.€.
2 3 4
Bun npoMexyTouHOM aTTecTanuu OGecneunBaroliee noapaseacHue

DK3aMeH Kadenpa «ABuactpoeHue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 10 AUCHMILIMHE (MO1YJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemble pe3yiabTaThl 00yye-
HUS 110 AUCIUTUIMHE

O6menpodeccrnoHanbHbIE

OIIK-1 CnocobeH pe-
[1aTh MPUKJIAIHBIC 3a-
Jla4u CTPOUTEILHOU OT-
paciu, UCoNb3ys TeO-
PHIO M METOBI PyH/Ia-
MEHTAILHBIX HAYK

OIIK-1.1 3Haert Teopuro 1 oc-
HOBHBIC 3aKOHBI B 00JIaCTH
€CTECTBEHHOHAYYHBIX U 00-
IICHHKEHEPHBIX TUCITUTUIAH
OIIK-1.2 YmeeT BbIABIATD U
KknaccuuuupoBaTh puznye-
CKHE€ ¥ XUMUYECKHUE MPOIIECCHI,
MIPOTEKAIOIINE HA OOBEKTE
npodeccnoHanbHOM IesTelNb-
HOCTH, pelaTh HHKEHEPHBIC
3a/la4¥ ¢ MOMOIIbI0 MaTeMaTH-
YECKOTo arrapara

OIIK-1.3 Bimageet HaBBIKAaMU
pEIICHUS TUTIOBBIX HHXKEHEP-
HBIX 33]1a4 Ha OCHOBE TEOPETH-
YECKUX MCCIIeA0BaHm, 00pa-
OOTKH pacueTHBIX U IKCIEPH-
MEHTAJIBHBIX JJAaHHBIX BEPOST-
HOCTHO-CTaTUCTUYECKUMH Me-
TOAAMH

3HaTh:

— OCHOBHBIE ITOHSTHSI U aKCUOMBI
MEXaHUKH, CITy4yau IPUBEICHUS
JIEUCTBYIOLLEH HA TEJIO CUCTEMBI
CWJI K IPOCTEUILIEMY BULY, YCIOBHS
YPaBHOBEIIEHHOCTH POU3BOJILHOMN
CUCTEMBI CHJI, METO/Ibl HAXOK/ICHUS
peaKuurii CBA3EH B MOKOSUIEHCS CH-
CTeMe TBEPABIX T, CIIOCOOBI
HAXOKJICHUS UX IICHTPOB TSIKECTH;
3aKOHBI TPEHUS CKOJIbKEHUS U Ka-
YEHUS;

— KMHEMaTU4eCKUE XapaKTePUCTH-
KM JIBHOKCHUSI TOYKU TIPU Pa3JIHy-
HBIX CII0C00axX 3aJaHUsI TBUKCHHUS;
XapaKTEpUCTUKU JBHKEHUS TeJla U
€ro OT/AEJIbHBIX TOYEK MPU NOCTY-
naTesIbHOM, BpaIllaTeIbHOM U
MJIOCKOM JIBH>KEHHUH

- i depeHanbHbIe YpaBHEHUS
JBUKEHUSI TOUYKA OTHOCUTEIBHO
WHEPIMATbHON U HEUHEPLIMATbHON
CHCTEMBbI KOOpJIMHAT; O0IIHe TeO-
peMBbI TMHAMHUKHA, OCHOBHBIE TTOHSI-
TUS U IPUHLUIIBI AHATUTUYECKOU
MexaHuku (nmpuHiun JanambGepa,
IIPUHLINAI BO3MOXKHBIX IIEpEMele-
HU)

YMers:

— CocTaBisATh ypaBHEHUS paBHOBE-
CHSl IS TeJla, HaXOAAIIEroCs MO
JIEWCTBUEM MPOU3BOJIBHON CUCTEMBI
CUJI;

— BBIYUCIISTH CKOPOCTHU U YCKOpE-
HUS TOYEK TEJ U CaMMX Tell, CO-
BEPIIAIOIINX TOCTYMATENbHOE,
BpaIllaTeIbHOE U MIOCKOE JBUXKE-
HUS;
- pemath npsiMyro U 0OpaTHYyIO 3a-
Ja4¥l TUHAMHUKA TOYKH BBIUYUCTISATH
KMHETUYECKYIO SHEPTUIO MHOTO
MacCOBOM CHUCTEMBI, paboTy CHII,
MPUJIOKEHHBIX K TBEPAOMY TEIly
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Ja

IIPU YKa3aHHBIX JBHKEHUIX
Bnaners:

- HaBpikaMu perienus 3a1ad 1o
KMHEMAaTUKE TOYKH U TBEPIOTO Te-

— HaBBIKAMH MCCIICJIOBAHUS PABHO-
BECHsI TBEPJIOTO Tena (CUCTEMBbI
TEJ) MOJ| ACUCTBUEM TIJIOCKOU U
MPOCTPAHCTBEHHOM CUCTEM CUJT;

- BJIaJIETh HABBIKAMH COCTABJICHHUS
u pemienus nuphepeHuanTbHbIX
YpaBHEHUH JBUKEHHUS TOYKH, OC-
HOBaMHU METOJI0B MEXaHUKH

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

Kourposmpyemsie ®opmupyemas | HammenoBanue
paszaeJbl (TeMbl) KOMIICTCHIUS OLICHOYHOI0 IToxa3aTenn oneHKn
AUCHUILINHBI CpecTBa
Craruka OIlK-1 [IpakTrueckoe Onpepenser peakuuu
3aganue 1-3 OOp W BHYTPEHHHUE
PI'P (3amaua | ycunusi B DJIEMEHTax
1,2) KOHCTPYKIIMH.
Bnaneer HaBbIKaMU
COCTABJICHUS  YPaBHEHHMU
CTaTHUKH. Bnageer
HaBbIKAMHU  ONPEJENICHUs
HIOJIOKEHUS LIEHTpa
TSKECTH.
Kunemarnka OIIK-1 ITpaktnueckoe | OnpenensieT KMHEMaTHde-
3ananue 4-6 CKHe XapaKTePUCTHKH
PI'P (3amaua | ABMOXKEHUS TOYKU TPU pas-
3,4) JIMYHBIX CIIoco0ax 3aja-
HUS JBW)KEHHS;, XapakTe-
PUCTHKU ABM)KEHUS Teja U
€ro OTAEJIBHBIX TOYEK IpHU
MOCTyHaTeIbHOM, Bpalla-
TENbHOM U IUIOCKOM JBH-
KEHUH. Bpluucnary cko-
POCTH U YCKOPEHUSI TOYEK
Tel W CaMHX Tell, COBep-
HIaIOIIMX  TOCTYNAaTelb-
HOe, BpallaTeJbHOE W
IIJIOCKOE JIBHKEHUS
Hunamuka OIIK-1 [Tpaxktuueckoe | CocraBnsier auddepeH-
3ajanue 7-9 LUAJIbHbIE YPABHEHUS
PI'P (3amava | ABUKEHUS TOYKU OTHOCH-
5,6) TENbHO MHEPLIUATIBHOM.

Pematsp npsimyto u obpat-
HYIO 33]1a4i TUHAMUKHU
TOYKHU. Beramcisite kuHe-
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THYECKYIO SHEPTHIO MHOTO
MacCOBOU CUCTEMBI, pabo-
Ty CHJI, IPUIIOKEHHBIX K
TBEPJOMY TEIy IPH yKa-
3aHHBIX JIBUKCHUSX
[Ipumensier obmue Teo-
PEMBI THHAMUKHA
Ornpenenser TuHaMHuue-
CKHE XapaKTePUCTUKU
JIBIDKCHUS TeJIa

Pasznen 1-3 OIIK-1 Dk3aMeH (Teo- 3Hate  0OOI[ME  3aKOHEBI
peTnueckas JBUKCHUSI U PaBHOBECHS
4acTh) MaTepUaIbHBIX TNl U BO3-

HHUKAOUME MPHU 3TOM B3a-
UMOJICVCTBUSL MEXAY TeE-
JJaMH; OCHOBHBIC MaTeMa-
TUYECKHUE MOJIENIA Teope-
THYECKON MEXaHUKH U 00-
JIACTU UX MPUMEHUMOCTHU

Paznen 1-3 OIlK-1 Dk3ameH (mpak- | YMeTb CBOOOJHO I0JIB30-
THUYECKas qac”[],) BaTbCiAd OCHOBHBIMH IIOH-
TUSAMH M AKCHOMaTHKOU
TEOPETHYECKOM  MEXaHU-
KH; BJAJETh HaBbIKAMU
COCTABJICHUSI  PACYETHBIX
CXEM pEAIBbHBIX CHUCTEM H
IIPOLECCOB U  PEIICHUs
COOTBETCTBYIOIIMX Mare-
MaTUYECKUX 3aJad; OIpe-
JIEJSTh UCKOMBIE BEJINYU-
HBI, IIPUMEHSS COOTBET-
CTBYIOIIMHA  MaTeMaTu4e-
CKMI ammapar; yMeTb 1aTh
OLICHKY KOPPEKTHOCTH
pelleHus 3aJa4d U UHTEp-
MIPETUPOBATh  PE3yNbTAT
IIOJIyYEHHBIX JIaHHBIX.

2 MeToanveckne MaTepHuaJibl, ONpee/solue NpoueIypbl OLeHUBAHUS 3HAHM,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHHUS KOMIIETEHIMIA

Metoanyeckre MaTepualbl, ONpeAeIIONINe MPOIeTyphl OIICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJOTUYECKOM KapThl AUCIHU-
TUIMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJornyeckas Kapra

HaunmeHoBanue IIxana
Cpoknu Kpurepun
OLIEHOYHOT 0 cpef- olleHNBa-
BBITIOJIHEHUSI OllEHMBAHUSI
cTBa HUsI
3 cemecTp
Ilpomercymounaa ammecmayus ¢ popme Ix3amena
1 ‘ [IpakTuyeckue 3a- ‘ B Tteuenue ce- ‘ 30 GanioB ‘ 30 6annoe - Cmyoenm nonno-
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HaunmenoBanue
OLIEHOYHOIO Cpe/-
CTBa

Cpoxu
BBINOJIHEHHSA

HIxana
OolleHHBAa-
HUSA

Kpurepun
OlLleHUBAHUS

naHus  (TpakTude-
CKHe paboThl, 3aj1a-
HUS, BBIOJIHSAEMbIE
B paboueii TeTpau,
TECTHI)

MecTpa

CMbI0 BLINOIHUIL 3A0aHUe, No-
Ka3an OmauyHvle YMeHUs u
HABBIKU 8 PAMKAX YCBOEHHO20
YuebH020 mamepuand, KoH-
mponvHas paboma oghopmieHa
AKKYPAmHo U 8 COOMeemcmeuu
¢ npeodvasisemMblMu mpebosa-
HUAMU.

24 6annos - Cmyoernm noaHo-
CMbI0 BLINOIHUL 3A0aHUe, No-
Ka3aj xopouiue yMeHUs Ha8bl-
KU 8 PAMKAX YC80EHHO20 Y4eD-
HO20 Mamepuand, Ho He CMOo2
060CcHO8AMb ONMUMATLHOCTb
NPeOloNCEHHO20 peuletsl, 10-
MyIIEHBI OJTHA WK JIBE HETOY-
HOCTH, ecmb He0OCMAamKu 8
opopmaenuu.

20 6annos - Cmyoenm noato-
CMbIO BLINOIHUL 3A0AHUE, HO
donycmui cywecmeenHvle He-
mouHoCmu u 2pyovle OUUOKU,
He NposABUI YMeHUs NPABUIbHO
uUHmMepnpemuposamsv noay4eH-
Hble pe3ybmamsl, Ka4ecmeao
ogopmnenusi umeem Hedocma-
MOYHDIL YPOBEHD.

0 6annos - Cmyoenm He nOIHO-
CMbI0 BLINOJHUIL 3A0aHUe, NPU
9MOM NPOAGUIL HEOOCMAMOY-
HbllL YPOBEHb YMEHUL U HABbI-
K08, A MaKice HecnocobeH no-
SACHUMb NOJLYYEeHHbLI pe3)ib-
mam.

Hannuue onopnoro
KOHCIIEKTa II0 Te-
MaM, 3HaHUA
Hanm3ycTb OIpeJe-
JICHUU U TEOpeM

B Teuenmne ce-
MecTpa

10 0amnoB

10 6annos - Hanuuue nonnozo
KOMNIeKma KOHCNEKMOo8 JieK-
yuil u mem OJisk CAMOCMOSL-
MenbHO20 U3YYeHUsl, CIYOeHm
NOKA3A OMAUYHbLE 3HAHUS 8
PAMKAX YCB0EHHO20 YUeOH020
mamepuana.

8 b6annos - Hanuuue nonnoeo
KOMNAEeKma KOHCNEeKmOos JieK-
yuil u mem OJisk CAMOCMOS1-
MenbHO20 U3YYUeHUsl, CIYOeHm
NOKA3aJl 3HAHUs meopemuye-
CK020 Mamepuana ¢ Hebob-
WUMU HEMOYHOCMAMU 8 (POp-
MYIUPOBKAX U PACCYIHCOCHUSIX
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HaunmenoBanue
OLIEHOYHOIO Cpe/-
CTBa

Cpoxu
BBINOJIHEHHSA

HIxana
OolleHHBAa-
HUSA

Kpurepun
OlLleHUBAHUS

5 6annoe - Hanuuue xomniex-
ma KOHCNEeKmMOo8 IeKyull u mem
0J1s1 CAMOCOAMENLHO20 U3~
YeHust no OONLUUHCMBY MeM,
Iloxazan yoosnemeopumerv-
Hble 3HAHUS 8 PAMKAX VYCBOEH-
HO20 yueOH020 Mamepuada.

3 | PacueTHo-
rpadgudeckoe pado-
Ta (3anaya 1,2)

5 Henens

10 6aymtoB

4 | Pacuerno-
rpadgudeckoe pado-
Ta (3agayva 3,4)

10 memensa

10 6aymtoB

S | PacuetHo-
rpapudeckoe pabo-
Ta (3amaya 5,6)

14 genens

10 0amnoB

10 b6annos - Cmyoenm nonno-
CMbIO 8LINOIHUL 3A0aHUE, NO-
Ka3an omauuHbvle yYMeHus u
HABbIKU 8 PAMKAX YCBOEHHO20
yuebHO20 Mamepuand, KOH-
mponvHas paboma oghopmieHa
AKKYPAmMHo U 8 COOMEemcmeuu
¢ npedvasisemMviMu mpebosa-
HUAMU.

8 6annos - Cmyoenm noamo-
CMbl0 8LINOIHUL 30aHUE, NO-
KA3a xopouiue YMeHUsl Haebl-
KU 8 PAMKAX YCBOEHHO20 V4eO-
HO020 Mamepuand, Ho He CMO2
000CHO8aMb ONMUMATLHOCb
NPeON0INHCEHHO20 peuletUsl, 10~
MyIIEHBI OJTHA WK JIBE HETOY-
HOCTH, ecmb HeOOCMamKu 8
ogopmaenuu.

5 6annoe - Cmyoenm noamo-
CMbI0 8LINOIHUNL 3a0AHUE, HO
O00nYCmu CywecmeeHubvle He-
mouHocmu u 2pyovie ouuoKu,
He NPOsI6UL YMEHUsL NPAGUTLHO
UHMEPNPemupo8ams no1y4eH-
Hble pe3yibmaml, Kauecmeo
ogopmnenusi umeem Hedocma-
MOYHBIU YPOBEHD.

0 6annoe - Cmyoenm ne noHo-
CMblO GLINONHUL 3A0aHUe, Npu
9MOM NPOSABUL  HEOOCAMOY-
HblUL YPOBEHb YMEHUl U HABbl-
K08, A Makdice Hecnocobex no-
ACHUMb  NOJYYEHHLIU  pe3Yilb-
mam.

NTOI'O Tekymuii KOH-
TPOJIb

70 6ass10B

DK3aMeH

30 0a1710B

TeopeTnyeckuilt BOIpoc
(oueHUBaHME YPOBHS
YCBOEHHBIX 3HAHM)

B Omiiere
2 Bompoca
no 10
0aJ10B

Ooun onpoc:

15 6amnoB - cmyoenm npa-
BUTTLHO OMBEMUIL HA Meopemu-
yeckuti gonpoc ounema. I[loka-
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HaunmenoBanue
OLIEHOYHOIO Cpe/-
CTBa

Cpoxu
BBINOJIHEHHSA

HIxana
OolleHHBAa-
HUSA

Kpurepun
OlLleHUBAHUS

3a1 OMIAUUHbIE 3HAHUSL 8 PAM-
Kax yC80EHHO20 Y4ebOH020 Mda-
mepuana. Omeemuin na éce 00-
NOJHUMENbHbLE BONPOCHL.

12 6amnoB - cmyoenm omseemun
Ha meopemuyecKuti 6onpoc ou-
Jlema ¢ HebOOoAbUUMU HEMOYHO-
cmamu. Tlokasan xopowiue
3HAHUSL 8 PAMKAX YCBOCHHO20
yuebnozo mamepuana. Omee-
mui Ha OOILUUUHCNBO OONOJI-
HUMENbHbIX BONPOCO8.

8 baytoB - cmyoenm omeemiu
Ha meopemuyecKuli 60npoc ou-
Jlema ¢ CyuwecmeeHHbIMU He-
moynocmamu. Ilokaszan yoo-
6/1€MEOPUMeNbHble 3HAHUSL 8
PAMKAX YCBOCHHO20 YYeDOHO20
mamepuana. [Ipu omeemax na
0onoHUmen bHble 0NPOCHL Obl-
JI0 OONYUIeHO MHO2O HEMOYHO-
cmet.

0 GautoB - pu omeeme Ha
meopemudeckull 60npoc oue-
ma cmyoenm npooemoHCmpu-
POBAL HeOOCMAMOYHBIUL YPO-
6enw 3uanuil. Ilpu omeemax na
0onoHUmen bHble ONPOCHL Obl-
J10 OONYUWEHO MHONICECMBO He-
NPABUNLHBIX OMEEMO8.

IIpaxTrueckas

3ajada

(ouneHnBaHME YPOBHSA
YCBOCHHBIX YMEHMIl U
HABBIKOB)

B Omitere
1 3amaua
—10 6an-
JIOB

Oonua 3adaua:

10 6annos - cmyoenm npaguib-
HO 8bINOJHUL NPAKMUYECKOe
3a0anue ounema. l[loxasan om-
JIUYHbLE YMEHUSL U HABLIKU 6
PAMKAX YCBOEHHO20 YUeDOHO20
mamepuana. Omeemun Ha éce
00noHUmMenbHble 80NPOCH.

8 6annos - cmyoenm 6binoaHUT
npakmuueckoe 3a0anue ouje-
ma ¢ HeOONLUUMU HEMOYHO-
cmamu. Tlokasan xopowue
VMeHUSL U HABLIKU 8 PAMKAX
VCBOCHHO20 YUeOH020 Mamepu-
ana. Omeemun Ha 6OTbUIUH-
CMB0 OONOIHUMENbHBIX BONPO-
co8.

5 6annos - cmyoenm 6b1noaAHUN
npakmuueckoe 3adanue obuie-
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HaunmenoBanue HIxana
Cpoxu Kpurepun
OLIEHOYHOIO Cpe/- OolleHHBAa-
BBINIOJTHEHUSA OllcHUBaHUS
CTBa HUSA

ma ¢ cyujecmeeHHbIMU Hemou-
nocmsamu. Ilokazan yooene-
meopumenvhvie yMeHUs U
HABLIKU 8 PAMKAX YCEOCHHO20
yuebrnoeo mamepuana. Ilpu
omeemax Ha OONOJHUMENbHbLE
80NPOCHL OBLIO OONYUIEHO MHO-
20 HemoyHocmell.

0 b6annos - npu ebINOIHEHUU
NPAKmMu4ecKko2o 3a0anus ou-
Jlema cmyoexnm npooemoH-
CMpupoBa HedoCmamouHbwlil
yposerv ymenuil. Ilpu omseemax
HA OONOJHUMENbHbLE BONPOCHL
OBLIO OONYUIEHO MHOICECTNBO
HEeNnpasuibHblxX OMEenos.

HUTOIO: 100

Kputepuu oneHku pe3yaibTaToB 00y4eHHUsI 110 AUCHUILIMHE:

0 - 64 % oT MakCHUMaJIbHO BO3MOKHOM CyMMBI 0aJlsIOB - "HEYIOBIETBOPUTENHHO" (HeI0CTa-
TOYHBIN YPOBEHbB IS TPOMEKYTOYHOH aTTECTAIMH 110 JUCIUTUINHE);

65 - 74 % oT MaKCUMalIbHO BO3MOXKHOH CYMMBI OaiioB - "yIOBIETBOPUTEIHHO" (TIOpPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 - 84 % OoT MakCHUMalbHO BO3MOXKHOM CyMMBI 0a/lIOB - "Xopoto" (cpeaHuil ypoBeHb);

85 - 100 % oT MakCUMaJIbHO BO3MOXKHOW CYMMBI OAJIOB - "OTIMYHO" (BBICOKHH (MakKcH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WM UHBbIE MATEPHAIbI, HEOOX0AUMbIE 1JIs1
OLICHKHU 3HAHUI, YMEHHM i, HABBIKOB U (UJIH) ONBITA AESATEJbHOCTH,
XapakTepusywiume npouecc (popMupoBaHUs KOMIETEHIUI B X0/1¢ OCBOCHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

3.1 3aganus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

B paMkax mpakTHUecKuX 3aHSATHI, HA OCHOBE 3HAHWM W YMEHMH, OTpabOTaHHBIX Ha TH-
MOBBIX 33/1a4ax, CTYJACHTHI BBINOJIHAIOT NPaKkTHYECKUE paboThl (B TOM uucie B pabouei TeTpa-
JI1), HaTIpaBJICHHbIE HA 3aKpeIJICHHE HaBbIKA.

TeMmbl IpakTUYECKUX 3aJaHUN:

[IpakTuueckas padorta Ne 1. [Tnockast cucrema cui;

[IpakTuueckast paborta Ne 2. [IpocTpaHcTBeHHas cucTemMa Cui;

[TpakTrueckas padota Ne 3. Kunemarrnka TOUKH;

[TpakTrueckas padota Ne 4. BpamiarenbHoe JBHKEHHE TBEPAOTO;

[TpakTryeckas padora Ne 5. IlnockonapanienbHoe ABMKEHUE TBEPIOTO TeNa;

[Ipaktruyeckas pabora Ne 6. Ci0xKHOE IBUKEHUE TOUKH;

ITpakTuyeckas padora Ne 7. Ilpsmonuneiinsie konebanus MT;

[TpakTuyeckas padora Ne 8. OOuire TeopeMbl JUHAMUKH.

B Teuenue cemecTtpa CTYIEHTHI OJKHBI BBINOJHUTH Pacu€THO-rpapUuecKyro padoTy,
cocTosIIyro U3 6 3a1ay.
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3amaun nns PI'P Beiparotest 3 yueOnoro nocoousi: COOpHUK 3aTaHUi JJI KYPCOBBIX pa-
00T 1o TeopeTHyeckoi MexaHuke: YueOHoe mocobue noj pen. A.A. S6monckoro. CII6.: Jlans,
2006.

3agaun:

1 Onpenenenrie peakiuii OMop COCTaBHBIX KOHCTPYKIHH (¢3 miH c-4 Ha yCMOTpEHHe
MIPENo/1aBaTelIs )
2 OnpejencHue MOJ0XKCHHS [IEHTPa TKeCTH GHUrypsl (c-8)
3 OnpejencHre KUHEMATUICCKUX XapaKTEPUCTUK TOUKH (K-1)
4 OnpeneneHue CKOPOCTEM U YCKOPEHUH TOUEK TBEPIOTO Tena (K-2 Wi K-3 Wid K-4 Ha
YCMOTpEHHE MPEero1aBaTes)
5 IpsiMonuHeiHbIe KoleOaHus: MaTepUaTbHOM TOYKH (11-3)
6 [IpumeHeHne TeopeMbl 00 U3MEHEHUH KMHETUYECKOM SHEPTUU K U3YUCHUIO TBUKCHHUS
MeXaHU4eCKOo# cucteMsl (1-10)
Kaxxnoe 3amanue comepxut 30 BapuanTtoB. Homep BapuaHTa BbIIA€TCs mMpernojaBare-
JieM, BEAYIIUM MPAKTHUECKHUE 3aHATHUS, HAIPUMED, M0 CIHUCKY B XKypHale Y4eOHOM IpymIbl UIU
mmdpy. [Ipumeps! BBIOHEHUS 3aIaHUI coiepKarcs B yaeOHOM ocoOuu.
Ipumeuyanue. Ha ycMoTpeHue Beaymiero mperoaaBaTelis JOMyCKaeTcsl BbIAaBaTh 3a/a-
HUS aHAJTOTMYHBIE 110 TEMATHKE U TPYAOEMKOCTH, U3 IPYTHX YIeOHO-METOAMYECKUX TTOCOOUIA.

Bomnpocs! quist 3amutsl PI'P

1 Chopmynupyiite TeMy U 3a7jauu TaHHON pacuéTHO-TpaduuecKoil paboThI.

2 Kakue nonymieHust IpUHATHI IPH pelieHnH noctaBieHHbIX B PI'P 3amau?

3 B kakoii mocienoBaTeIbHOCTH PEIIAIOTCs 3a/1a4M CTATUKU Ha paBHOBecHe?

4 OOBsicHUTE, KaK HAMPaBJISUIMCh PEaKIUU CBsI3el Ha pacyETHBIX cxemax?

5 3anuiunTe U3BeCTHBIE BaM (POpPMbI HEOOXOAUMBIX U JOCTaTOYHBIX YPAaBHEHHI paBHOBE-
CHSl 1151 IPOU3BOJIBLHOM TUIOCKOM CUCTEMBI CHII.

6 Kakne MexaHU4eCKHe CHUCTEMBI SIBIISTFOTCSI CTATUYIECKH HEOTPEACTUMBIMU?

7 Copmynupyiite TeopeMy BapruHboHa 0 MOMEHTE paBHOICHCTBYIOIIEH AT cTydast
IIPOU3BOJILHON IIIOCKON CUCTEMBI CHII.

8 B kakoM ciyyae onpaBAaHHO IPUMEHEHHE TeopeMbl BaprHboHa 0 MOMEHTE paBHOICH-
CTBYIOLIEH?

9 HaiinuTe MOMEHT CHJIBI, YKa3aHHOM IMpeToiaBaTeNieM Ha pacuE€THON cXeMe OTHOCH-
TEJIbHO 33JJaHHOM MM K€ TOYKHU.

10 Kak U3MEHHUTCS COCTOSTHHE TBEPOTO Tella, €CIIA Napy CHJI IEPEHECTH B TUIOCKOCTH
napsl B IpeJeNnax JaHHOTOo Tena?

11 CpaBHUTE MOMEHTHI TAPBI CHJI OTHOCUTENBHO JABYX TOUYEK, YKa3aHHBIX MpernojaBare-
JIEM Ha PaCUETHOU CXEME.

12 Cnenaiite npoBepKy NpaBUIBHOCTH PELICHUS, COCTABUB U PEIIUB OJIHO, HanboJee
s dexTHBHOE Ha Bai B3riisi1, mpoBepoOYHOE YpaBHEHHE.

13 Kakoe nBmKeHHE COBEPIIACT 3BEHO YKa3aHHOE Mperno/aBaTeieM Ha KHHEMaTHIeCKOM
cxeMe Mmexanusma? Jlalite onpeaeneHre 3Toro IBUKEHHUS.

14 Yo Ha3bIBaETCS MTHOBEHHBIM IIEHTPOM CKOPOCTEH?
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15 Kak onpenenuTs MojI0KeHHEe MTHOBEHHOTO IIEHTPa CKOPOCTeH?

16 Kakoe nBmXeHHEe COBEpIIAET 3BEHO, €CJIM €r0 MIHOBEHHBIH LIEHTP CKOPOCTEH HaXo-
IUTCA B OECKOHEUYHOCTH?

17 Kak HaliTH BeIMYMHY U HalPaBJIEHUE YTJIO0BON CKOPOCTH 3BE€HA YKa3aHHOTO MPEnoja-
BaTeJIeM HAa KNHEMaTUYECKOH CXeMe MeXxaHu3Ma?

18 N306pa3ute BEKTOp CKOPOCTH TOYKH, YKa3aHHOM IIperoiaBaTesieM Ha KUHeMaTuye-
CKOM cxeMe MexaHHu3Ma.

19 CpaBHute 110 BeIMYMHE CKOPOCTH JIBYX TOUEK, YKAa3aHHBIX IIPENoaBaTelieM Ha KUHe-
MaTHYECKON CXeMe MEXaHU3Ma.

20 ChopmynupyiiTe TeOpeMy O IPOCKIUIX CKOPOCTEH JBYX TOUEK TBEPIOTO Tela Ha OCh
IPOXOJAIIYIO YEPE3 ITH TOUKH.

21 OObsiCHUTE HAIIPABICHUE KaXIOTO U3 BEKTOPOB YCKOPEHUH, H300paKEHHBIX HA KH-
HEMaTHYECKOM CXeMe MEXaHU3Ma.

22 Tlo xakuM GopMyJiaM BBIYUCISUIMCH BETMUYUHBI YCKOPEHUH, BEKTOPbI KOTOPBIX MTOKAa-
3aHbl HA KHHEMAaTHYECKON cxeMe MexaHu3ma?

23 B uém 3axirouaercs aHATUTHYECKUH crioco0 orpeiesieHUs] YCKOPEHMsI TOUKU 3BEHa,
COBEPILAIOIIETrO IUIOCKOE ABHKEHHE?

24 B uém 3aximouaetcs TpaduuecKuii crocod omnpeieneHus: yCKOpeHHs TOUYKH 3BEeHa, CO-
BEPILAIOLIET0 TUIOCKOE JIBUKEHUE?

25 CpaBHUTE 10 BEJTMUMHE YCKOPEHHUS ABYX TOUYEK, YKa3aHHBIX MPETOAaBaTeIeM Ha KH-
HEMAaTUYECKOU CXEME MEXaHU3MA.

26 Kak HaliTH BeTMUMHY U HaIllpaBJIEHUE YIIIOBOTO YCKOPEHUS 3BeHA?

27 Kak Bparaercs 3B€HO, YKa3aHHOE IpenojaBareieM Ha KHHEMaTHUeCKO cxeMe Mexa-
HU3Ma (YCKOPEHHO, 3aMEIJICHHO UM PaBHOMEPHO)?

28 Kakue nonyieHus pUHATHI IPU PELISHNH 33/1a4, ocTaBieHHbIX B PI'P?

29 Chopmynupyiite TeopeMy 00 U3MEHEHUN KMHETHYECKOW YHEPTH MEXaHUYECKOH CH-
CTEMBI. 3allUIINTE COOTBETCTBYIOILYIO (hOPMYITY.

30 ITo kakoii hopmysie HaXOTUTCS KHHETHUECKAsT YHEPTUS MAaTePUAITBHON TOUKHU?

31 B kakux cirydasx KHHETHUECKas SHEPTHUsl MaTEpUAITbHON TOUYKH paBHA HYIIO?

32 Kak B naHHO# paboTe HaXOoAWIach KHHETHYECKAs SHEPTUsl MEXaHMUECKOW CHCTEME B
HA4YaJIbHOM U KOHEYHOM IMOJIOKEHUAX?

33 Kak HaliTH KUHETHYECKYIO SHEPTHI0 TBEPIOTO Tela, YKa3aHHOTO MperoiaBaTesieM Ha
pacuyE€THON CXxeMe MEXaHUYECKOI CUCTEMBI?

34 Kax HaiiTu paboTy CHUJIbI, YKa3aHHOW Mpero/iaBaTeseM Ha pacuéTHON cXxeMe MeXaHH-
YECKOW CUCTEMBI?

35 HaiiTi cooTHOIIEHNE MEXIY TIEPEMEIICHUSIMH JIBYX TOUYEK, YKa3aHHBIX MTPETo1aBaTe-
JIEM Ha pacuy€THOM CXeME MEXaHUYECKON CUCTEMBI.

36 B kakux cirygasix paboTa CHIIBI paBHA HYIIO?

37 Uemy paBHa paboTa CHIIbI TPUIIOKEHHON B MTHOBEHHOM LIEHTPE CKOPOCTEH?

38 Kax nHaiitu paboTy mapsl cui?

39 I'naBHBII BEKTOp CUII UHEPLUU?

40 ITonsiTHE eMeHTapHOM paboTHI?

3.2 3agaHus 11 NPOMEKYTOYHOM aTTecTalluu

Pazgea 1. CraTtuka.
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Axcuombl ctatuki. ClIeACTBUE O IEPEHOCE CUITBI BJIOJb €€ TUHUM JICHCTBHUS.

Teopema 00 SKBUBAJICHTHOCTH CUCTEMBI CXOJISIIMXCS CHJI OTHOM cuiie. AHATUTHYECKUN
croco0 onpeiesIeHUs: paBHOACHCTBYIONICH. Y CIIOBUS PABHOBECHSI CUCTEMbI CXOISIIIUXCS
CHIIL.

MOMEHT CuiIbl OTHOCUTENIBHO TOYKH.

MOMEHT CHJIBI OTHOCUTEIBHO OCH. 3aBUCUMOCTb MEXAY MOMEHTAaMHU CHJIbI OTHOCUTEIBHO
OCH M TOYKH Ha 3TOM OCH.

[Tapa cuii. Teopema 0 cymme MOMEHTOB CHJI ITapbl. MOMEHT Napsbl CUJI.

[Tapa cuin. CoiictBa nap. CinoxkeHue mnap.

['1aBHBIN BEKTOP U IVIaBHBIA MOMEHT IIPOU3BOJILHON CUCTEMBI CHJI. AHAIMTUYECKOE
OIIpelIeJICHUE TIIABHOI'O BEKTOPA U INIABHOT'O MOMEHTA.

[TpuBenenue cuisl k Touke. Teopema [lyanco 00 SKBUBaJIEHTHOCTH MTPOU3BOJILHON CH-
CTEMBI CWJI CUJIE U Iape.

BnusHue u3MeHeHus LIeHTpa NPUBEACHUS Ha TJIaBHBIA MOMEHT.

YacTHble ciyyau NPUBEAEHUS IPOU3BOIBHON CUCTEMBI CHIL.

Teopema BaprHbOHa O MOMEHTE PABHOIEUCTBYIOIIEH.

VYpaBHEHHs paBHOBECHS MEXAHUYECKOM CUCTEMBI MO/ IEUCTBUEM IIPOU3BOJIBHON CUCTE-
MBI CHJL

YpaBHEHHs paBHOBECHS IIPOU3BOJIBHOM IIJIOCKOM CHCTEMBI CUJI, CHCTEMBI ITapaJIEIbHbIX
CHII.

[enTp napamienbHbix cuil. CaoxeHue mapaiesbHbIX CUIL.

Lentp TsxecTH Tena. KoopauHaThl IEHTPA TAKECTH.

CniocoObl onpeieNieHnss KOOpAUHAT LIEHTPOB TSXKECTH OJHOPOIHBIX TEIl.

3aKOHBI TPEHUS CKOJIBKEHUSA. YTOJI U KOHYC TPEHUSI.

Tpenue kayeHus.

Paznen 1. Kunemaruka.

BexTopHBIN 1 KOOPAMHATHBIN CITOCOOBI 3a/JaHUs ABHKEHUS Toukd. OnpeesieHne CKopo-
CTH ¥ YCKOPEHUS TOYKU MTPU BEKTOPHOM M KOOPAMHATHOM CIIOCO0aX 3a/laHus ABUKECHUSI.
EctectBeHHbIi criocol 3aanus 1BUKeHUs Touku. OnpesieieHne CKOpOCTH U YCKOPEHUS
TOUYKH NPH €CTECTBEHHOM CIIOCO0€ 3aaHUsI IBUKECHHUSI.

[TocTynarenbHoe ABMAKEHUE TBEPAOTO Tena. TpaeKTOpuu, CKOPOCTU U YCKOPEHHS TOUEK
TeJa MpPU MOCTYNATEIbHOM JBUKEHUU.

BpamarensHoe 1BHKEHHE TBEPOTO TEJIa BOKPYT HEMOABM>KHOW OCH. 3aKOH JIBUKEHUSI,
YIJI0Basi CKOPOCTh U YIVIOBOE YCKOPEHHE Tella. BEKTOPHI yIiioBOM CKOPOCTH U YIJIOBOT'O
YCKOPEHHS TBEPAOTO Tea.

Pacnpenenenue ckopocTeld U YCKOPEHUH TOYEK TeJla MPU BPaIlaTeIbHOM JIBUYKECHHH.
[Tmockoe nBmxkeHre TBEPAOTO Tena. 3aKOH ABWKEHUS. PacnpenenieHne CKopocTen ToYeK
TeJa MPHU ITOCKOM ABMXKeHUU. DopMyiia ciI0KeHHs ckopocTel. Teopema o mpoeKknusx
CKOpPOCTEH.

AHaJTUTHYECKUN U TEOMETPUIECKHI CIIOCOOBI HAX0XKACHUS CKOPOCTEH TOYEK Tema mpu
IJIOCKOM JIBMKeHUHU. [1l1aH CKOpOoCTEN U ero CBOMCTBA.

MTrHOBEHHBIH LIEHTP cKopocTel U ero cBoicTBa. CrocoObl HaX 0K IEHUS TIOJI0KEHUS
MTHOBEHHOTO LIEHTPA CKOPOCTE.

Pacnipenenennie yCKOpeHU TOYEK Tella MPHU IUNIOCKOM JBHKEHHH. DPopMyria CII0KEeHUS
YCKOPEHUH.
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. AHaTUTUYECKUH U TEOMETPUUICCKUN CITOCOOBI HAXOXK/IEHUS YCKOPEHHUI TOUYEK Tejia MpH
IJIOCKOM JIBM>KeHUU. [Ii1aH yckopeHuid.

MTrHOBEHHBIHN LIEHTP YCKOPEHUN U ero cBoicTBa. CriocoObl HaX0Xk/1€HUSI MTHOBEHHOTO
LIEHTPA YCKOPECHUM.

Cdepuueckoe aBrkeHre TBEPOTO Tena. YTibl Diinepa. YpaBHEHHs c(hepUIEcKOro JBH-
JKEHUs Tena.

Teopema Ditiepa 0 nepeMenieHuy TBEPAOro Tela ¢ 3aKpeIIEHHON TOuKOH. MrHOBEeHHas
OCh BpallleHHsl. YTJI0Basi CKOPOCTh TeJa.

Pacnipenenenue ckopocTeil Touek Tena npu chepuuecKoM JIBUKEHUU.

YrioBoe yckopeHue TBEPIOTo Teja Mpu chepudecKoM IBKEHUH. PacripeneneHue yeKo-
PEHHUI TOYEK Tela MpU ChepruvIecKoM JBUKCHUH.

CrnoxxHoe IBUKEHUE TOUKHU. TeopeMa ClI0KEHUs CKOPOCTEH.

CrnoxxHoe BUKEHHUE TOUKH. TeopeMa ClI0)KEHUS YCKOPEHUH.

VYckopenue Kopuonuca.

Pa3nen 3. Ilunamuka.

AxkcuoMbl TuHamMuku. MHepuuanbable cucteMbl oTcuéra. Juddepennuanbupie ypaBHe-
HUA JBUKEHUS MaTepUaIbHON TOUKH.

JIBe 3amaun qTUHAMUKHU MaTepuaibHOM TOUKH. [locTaHOBKA U pellICHUE.

KonebaTenpHOE NBIKEHUE MaTePUATBHON TOYKH. BUBI KOJIeOaTSIbHBIX TBUKCHHIIA Ma-
TepuanbHOM Touku. CBOOOIHBIE KOJIEOAHNS MaTEPUATILHON TOUKH. Y paBHEHHE, aMIUIUTY-
na, epuos v Gaza KoJIeOaHHIA.

KonebaTenbHoe IBM)KEHUE MaTepHAIbHOM TOYKH. 3aTyxaromiie Kojaebanus MaTepuaib-
HOU TOUYKH

HeunepunanbHble CUCTEMBI OTCYETA. Y paBHEHUE OTHOCUTENIBHOTO IBUJKEHUS MaTepHU-
anbHOU Touku. [lepeHocHas 1 KopHoIKrcoBa CUIIbI MHEpUUU. [[pUHIMT OTHOCHTEIBHOCTH
lanunes.

Cucrema matepuanbHbIX Touek. TBepaoe teno. AuddepeHnnanbHble ypaBHEHUS ABHKE-
HUSl MeXaHn4yeckoi cucremsl. LlenTp macc

MOMEHTBI MHEPLIMK TBEPJIOTO TENIA

Teopema 0 IBM>KEHUHU LIEHTPAa MacC MEXaHUYECKON CUCTEMBI U CIEACTBUS U3 TEOPEMBI.
KonnyecTBo nBMXEHUS MexaHUYecKoi cuctembl. IMnyibe cumbl. Teopema 00 nu3mene-
HUU KOJINYECTBA JBUKCHHS MEXaHUYECKON CUCTEMBI. CIIEICTBUS U3 TEOPEMBI.
Kunetnuecknii MOMEHT MEXaHMYECKON CHCTEMBbl OTHOCUTENLHO TOUKHU U ocu. Teopema 00
M3MEHEHNU KHHETUYECKOIO MOMEHTA MEXAHUUECKON CUCTEMbI OTHOCUTEIBHO HETIOBU K-
HOM ToukH. CIeCTBUS U3 TEOPEMBI.

Teopembl 00 U3MEHEHUH KOJIMYECTBA IBUKEHHUS MaTepuabHON TOUKU. TeopeMbl 00 u3-
MEHEHUH MOMEHTA KOJIMYECTBA JBUKEHHSI MaTepHaIbHON TOUKU

Juddepennnanpaple ypaBHEHUs IOCTYNATEIbLHOTO IBHKEHUS TBepaoro tena. Audde-
PEHIMAIBHOE YPaBHEHNE BpalllEHUsI TBEPIOT0 Tella BOKPYT HENMOABMXKHOM ocu. Teopema
0 3aBUCHUMOCTHU MEX]ly KHHETUYECKUMHA MOMEHTAMU MEXAHUUYECKOM CHCTEMBI OTHOCH-
TEJbHO HEMOJBUKHOTO LIEHTPA U OTHOCUTEIBHO LIEHTPA MAcCC CUCTEMBI.
Juddepennnanbaple ypaBHEHHS IIIOCKOTO JBMXKEHUS TBepAoro tena. Kunernyeckue
MOMEHTHI TBEPJIOTO T€la OTHOCUTEIBHO HEMOABMKHON TOUKH U KOOPAMHATHBIX OCced pH
ero cepuyecKkoM JIBHKEeHUU. JlnHaMudecke ypaBHeHUs Diliiepa.

DOnemeHTapHas U MojiHas padboTta cuiibl. MoIHOCTH CHiibl. MOIIHOCTE Haphl CUJI.

PaGoTa cuitbl TsKECTH, paboTa CHITBI YIIPYTOCTH, padoTa CHIIBI PUIJIOKEHHOM K BpaIlaro-
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niemycst TBEpOMY Telly, paboTa mapsl CuJl.

16. Kunernueckast sHeprus MaTepHaabHONW TOYKH U MeXaHH4ecKoi cucteMsl. Teopema Kenu-
ra. Kunernueckast s3Heprust TBEpAOro Tena MpH pa3IudHbIX BUJIAX €r0 JBUKECHHUS.

17. Teopema 00 U3MEHEHUN KUHETUUECKON S3HEPTHUU MEXAHUUYECKON CUCTEMBI.

18. Teopema 00 M3MEHEHUU KOJIMYECTBA JBUKCHISI MEXaHUYECKOW CUCTEMBI TIpu yaape. Teo-
pema Kapno. Teopema 00 n3MeHEHUN KHHETHUECKOI'O MOMEHTA MEXaHUYECKOM CUCTEMBI
pu yaape.

19. PaGora cuibl noreHManbHOro nojs. [loTeHnuanpHas sHeprusi MaTepralibHON TOUKHU U
MEXaHUYECKOI cuCcTeMbl. 3aKOH COXPAaHEHHS MOJTHON MEXaHUYECKOM SHEPTUH.

20. TTpuHIUT BO3MOKHBIX TIEpEMEIICHHIA

21. Ipunnun danambepa — Jlarpanxka u o01iee ypaBHEHUE TUHAMUKH.

22. luddepennunanbHble ypaBHEHHUS JBIKEHUS MEXaHUYECKON CUCTEMBI B 0000IIEHHBIX KO-
opauHaTax. YpaBHeHus Jlarpan:ka BTOpOro poaa

TunoBble IK3aMeHALMOHHbIE 32241
Haume
HOBa-
HHe
Ne MOAy- Paspnen nuc-
n/m | Jasa zilli,c- III/IIIIIJII/I)}IILI Tpumep 3axa4u
auc-
HHUILTH
HBI
Ycnosue 3agauu:
e Hano: F=8 kH, M=50 kH-m, q=3 kH/m, IC=BC=4 w,
- ‘;;21‘;? AB=]IE=3 M, 0=30 °.
HUH PaBHOBE- | Onpenenuth peakuuy B Toukax A, C u ycunue B crepxkue J10.
cus s Ipo-
W3BOJIBHOM M
TIJIOCKOM CH- 3 5 4, a z
CTEMBI CHUII L »
1 Craru- | (paBHOBecHe =
Ka CUCTEMBI 2-X
TEN)
2. Cocrasie-
HHUC ypaBHE- Y cIlioBHE 3a1a4u;
HUI paBHOBE-
CHs JUTS TIPO- Jano: AN=AB=AC=CE=a, M=2P-a, P — Bec ka)k10 IIUTHI.
M3BOJIBHOM
POCTPAH-
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CTBEHHOMU CU-
CTEMBI CHJI

OnpenenuTts peaknu cBA3el B Toukax A u B, a Tak ycunue B
crepxHe . z

l:B

'L‘ )

3. Kunemaruka
TOYKH

3ananbl ypaBHEHUS IBHKeHUsA. HeoOXxoamMmo onpenenuTs Ku-
HEMaTHYECKHUE XapaKTEPUCTUKHU (CKOPOCTh, YCKOPEHMSI)

4. Kunemaruka
IUIOCKOTO
JBYOKESHUS
TBEPJIOTO TENa

VYcnoBue 3agauu:

Jano: YrioBast CKOPOCTh ® U YIVIOBOE YCKOPEHHE € KPUBO-
mmma OA punoit R; AB=r, 0=90°.

OHpeI[eJ'II/ITL, AJIsL YKa3aHHOT'O Ha PUCYHKCE ITOJIOKCHUA MEXa-
HHU3Ma, CKOPOCTU U YCKOPCHUS TOYCK AuB.

Kune-
VYcnosue 3agaun:
MaTHKa
JaHo: kBajpaTHasl MJIACTHHKA BPAIIAETCsI BOKPYT BEPTHKATb-
HOW OCHU COTJIaCHO YPaBHEHUIO
0= 0,51t (pan). Boons npopesu DB, umeromieit popmy nyru
OKPYKHOCTH PaJIIyCOM
5 CloKHOE R=42 cM, ABMKeTcs Touka M o 3akony DM=S=n J2t
BIDKEHHE (cm). Ha MmomenT Bpemenu t=1C onpenenuts aOCOMIOTHYIO
TOUKH CKOpOCTh 1 a0Co- m JIOTHOE YCKOpe-
HUE TOYKU M. C
7
M
A 1
0
17y
AL
HAuna- | 6. lunamuka | Ycnosue 3anadu:

MHKa

OTHOCHUTCIIb-
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HOT'O JIBIDKE-
HUSI MaTEpU-
AJIbHOU TOYKU

Jano: m - macca mapuka M; o - yrjaoBas CKOPOCTbh BpallleHUsI
paMKy BOKPYT BEpTUKAIBHOM OCH.

Ipu t=0, Xo=0, X, = 0. TpeHnem npenedpeys.

OnpenenuTb 3aKOH OTHOCUTENIBHOTO ABM)KEHUS I1apuka M.

Nz
0

7. Teopema o
JIBUKEHUH
LIEHTpa Macc
MEXaHUYECKOM
CHCTEMBI

YcnoBue 3amaun:

Hano: rpy3sl B u J] Becom F u Q, cOOTBETCTBEHHO, CBSI3aHBI
MEXIy OO0 HEPACTSKUMON HUTHIO, IEPEKUHYTOM Yepes
050K A, KOTOpBI YCTaHOBIIEH Ha BEpIIMHE IPU3MbI BecoM P.
['eomeTpuueckue pa3Mepbl IOKa3aHbl HA PUCYHKE.

OHpGIIeJH/ITI) TOPU3OHTAJIIBHOC MMEPEMEIICHUE TPU3MBI 110
rIIagKou FOpPI3OHTaHI>HOI>'I IIJIOCKOCTH IIpU OITYCKAaHWU I'py3a B

Ha BbICOTY h. ) 4
1)
d B
g -
\ H 41
= e
.0/3
a
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8. Teopema 00
M3MEHEHUU
KOJIMYECTBA
JBUKCHUS Me-
XaHUYECKON
CUCTEMBI

VYcnoBue 3amaun:

Jano: mpu3ma A Becom Q ycTaHOBIJICHA Ha II1aIKONH TOPH30H-
TanbHOU mockocTH. I1o rimagxoii HAKIOHHOM INIOCKOCTH
MIPU3MBI, COCTABJISIFOIIEH YT0JI 0 C TOPU30HTOM, U3 COCTOSHUS
MMOKOSI HAYMHAET CKOJIB3UTh C OTHOCUTENILHOM CKopocThio U
rpy3 B Becom P.

Onpenenutb CKOPOCTh TPU3MBI A.

9. Teopema 06

YcnoBue 3amaun:

JlaHo: BIOMIb Kpasi OTHOPOIHOM KPYTIOi miaaTdopMbl paany-
com R u maccoit M, koTopasi MOKET BpalaTbCsi BOKPYT Bep-
TUKaJIbHOW OCH, HAUMHAET JIBUTraThCs MaTepuajabHas TOUKa
Maccoi M ¢ MOCTOSHHOM OTHOCUTENBHON CKOpOCThiO U.

M3MCHCHHIH OnpenenuTh yriaoByro CKOPOCTh BpallleHus I1aT(opMBI.
KUHETHYECKO-
ro MOMEHTa <
MEXaHUYECKOU 1
CHCTEMBI
VYcnoBue 3a1a4n:
JlaHo: MexaHUUecKas CUCTeMa COCTOUT M3 IKuBa 1 BecoMm P u
pamnycom R, mkuBa 2 Becom Q u paamycom I u rpy3a 3 BecoMm
F, coennHeHHBIX MEXy COO0N HEBECOMOM HEPACTSKIUMON
10. Teopema HUTHIO. [IIKMBBI MOKHO CUMTATh CILIOIIHBIMU OJHOPOIHBIMU
00 m3meHeHnn | guckamu. CucreMa Ha4YMHAaET JIBM)KEHUE
KHHETHYECKON | M3 COCTOSIHUA I10- L KOS IOJI IENCTBUEM
SHEPTrUM Me- napsbl CUJI C MOCTO- STHHBIM MOMEHTOM M,
XaHUYECKON IIPHIIOKEHHOTO K HIKKUBY 1.
CHCTEMBI
Ornpenenuts CKo- i pPOCTh Tpy3a B 3aBU-

CHMOCTH OT BBICO- THI €T0 ITOAbEMA h.

M

@,7
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VYcnoBue 3amaun:

Jano: map maccoit M1 1 paguycom I' ckaTeiBaeTcst 6e3 mpo-
CKaJIb3bIBaHUSI 110 HAKJIOHHOM MOJI YTJIOM 0. K TOPU30HTY
IJIOCKOCTH MPU3MbI, YCTAHOBJIEHHOW HA IJIaJKOW TOPU30H-
TaJbHOW IOBEPXHOCTH, KOTOPAsi UMEET BBICTYI A.

11. Ipusumn Onpenenutb yCKOpEHUE LIEHTpa Macc 11apa U 1aBJIeHUue
Jlanambepa IIPU3MBbI Ha BBICTYH A.
A -
; Ve

VYcenosue 3anauu:

Hano: Q=20 H; OA=0,2 m; AB=0,4 m.

Onpenenuts BEIUYHUHY CHIIBI P IpU KOTOpON MEXAaHU3M B 3a-
12. Tipusram JTAHHOM T10JIO’KEHUH OyJIeT HaXOANUTHCS B PABHOBECHH.
BO3MOYKHBIX
IepeMeILCHU I

Ycnosue 3agauu:

Jano: mxuB 1 maccoit M katutcs 6€3 npocKaib3bIBaHUS

BBEPX 110 HAKJIOHHOM IIJIOCKOCTH, COCTAaBJISAIOLIUN YTOJI O C

TOPU30HTOM, C IOMOIIBIO HEMOJABMKHOM HEPACTSHKUMOMN HHU-

THIO, HAMOTAHHOM Ha MIKUB 2 Maccol M, K KOTOpOMY Npu-
13. O61ee JIO’KE€HA Tapa CUJI ¢ TOCTOSSHHBIM MOMEHTOM M. IIIkuBbI cum-
yYpaBHEHUE TaTh CILIOLI- 5 HBIMH OJHO-
JTUHAMUKU POJHBIMU JTUC- / KaMH pajauyca

r.

Onpenenutsb YCKOpEHUE
LIEHTpa Macc mkuBa 1 n
HaTsHKEHUE HU- TH.
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Jlucr perucrpanuu usmenenui k PI1JI

KomanuectBo Ioamnuce
No OcHOBaHNE BHECEHUS
CTpaHMI] pa3paboTurka
n/m U3MEHEHUS
U3MEHECHUS PII/
BocrnurarensHas paboTta 00yJaronmxcsi.
OcHoBanue: @enepanbHbIil 3aKOH OT
1 31.07.2020 N 304-®3 "O BHeCeHHH U3MEHCHUH B 1
®denepanbHbii 3akoH "O0 00pa3oBaHUH B
Poccutickoit @enepanuu" o Bomnpocam
BOCIIUTaHUS 00yJaromuxcs'.
[IpakTUveckas MOArOTOBKA O0YYaOIIHXCSI.
OcHoBanue: [Ipukaz MuHucTepcTBa HAyKH U
2 BhICIIETo 0OpazoBanus Poccuiickoit deneparumy, 1

MunucrtepcTBa npocpenieHus: Poccuiickon
®eneparum ot 05.08.2020 1. Ne 885/390 "O
NPAaKTUYECKOH MoAroToBKe o0yyaromuxcs"




