[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o BN

®U0: Makcumos AM&HMQW EPCTBO HAYKHU |1 BBICIHEI'O OBPA3OBAHUSA

[loMmKHOCT: AMpeKTop AenapTaMeHTa no o6pap@0@ﬂﬁl@[(0[/l (I)EI[EP AHI/II/I
[ata nognucanus: 29.09.2023 16:02:20
YHMKANbHbIA NPOrPaMMHBIA KNHOY:

8db180d12PeAPETHEHOL TOCYEBPETBEHHOE aBTOHOMHOE 00pa30BaTEIbLHOE YUPEKICHNE

_ BBICIICTO 00pa30BaHMsT
MOCKOBCKHUHU [TOJIUTEXHUYECKWUN YHUBEPCUTET

ot VTBEPIIAIO

Wt o . e
2 ot
s T

PABOYAA ITPOTPAMMA JTUCIIUITJINHBI

Teopernyeckass MeXaHUKa
Hanpagnenue noarotoBku
15.03.01 «MamuHoCTpOEeHHE

Mpopuiab «KoMniekCHbIe TEXHOJIOTHYECKHE MPOLECCHl 1 000PYA0OBaHUE
MAIIUHOCTPOCHUS»

KBamudukanus (cTeneHb) BHITyCKHUKA
O0akanaBp

dopma 00yueHust
Ou4Ho-320uHas

MockBa 2022



[Tporpamma cocraBiiena B cootBercTBHM ¢ TpeboBanusMu ®I'OC BO u y4eOHBIM MUIaHOM IO
HanpasiieHuto noarotoBku 15.03.01  «MammHocTpoenune», mnpoduib «KommiexkcHblie
TeXHOJIOTHYecKHe Npouecchl 1 000py10BaHNe MAIIMHOCTPOCHHSD)

IIporpammy cocTaBmI: \_/ Hopuuuna I'.1.

ILOH., K.T.H. Ka(bez[pm «TexHuueckas MeXaHHKa U KOMIIBIOTCPHOC MOJACTIUPOBAHHUCH

HporpaMMa YTBEPKACHA HA 3aCCAaHUUN Ka(l)ellpbl «TexHn4eckasa MeXaHHUKA U
KOMIIBIOTEPHOC MOJC/JIUPOBAHUE)

«02»uronsa 2022 r., npotokon Ne 11

3aBenyrouuii kadeapoit

«TexHnveckas MEXaHMKA U KOMIIBIOTEPHOE F

MOJICJIMPOBAHUE 7 /bpoBkuna F0.1.

[IporpaMMma coriacoBana ¢ pyKoBOI{TgmeM 00pa3oBaTebHOM MPOrpaMMbl

Jo1., K.T.H.
«31» aBrycra 2022r.

/ C.A. IMapmuna /

IIporpamma yTBepxkJ€Ha Ha 3aceJaHMM Y4eOHO-METOAMYECKOW KOMHUCCHM (aKyJbTeTa
MalIMHOCTPOEHUS //

- 5 > /
[Mpencenarens koMuccuu [~ \g(/c‘,/é&t// A.H. Bacuibes/
«13» centsops 2022 . ‘TIporoko: Ne 14-22

[IpucBoen peructpamuonnsiit Homep: 15.03.01/04.2022/b1.1.26



1. Ilean ocBOeHNSI AUCHUILIHHDI.

K ocHOBHBIM neJsaM OCBOCHHA AUCHUIIIMHBI «TGOpCTH‘IGCKaﬂ MCXaHHKa»
CICAYyCT OTHCCTHU:

- BJIAJACTb OCHOBHBIMHU IIpUHOUIIAMH W 3aKOHaAMH TGOpGTH‘IGCKOﬁ
MCXaHHKH, U UX MAaTCMaTH4YCCKHM O6OCHOBaHI/IeM;

- II0Ka3aTb, YTO TEOPETUYECKAs MEXAHUKA COCTABIAECT OCHOBHYIO
0a3y COBPEMEHHOM TEXHHUKH C PACHIMPSIONIMMCS KpPyrom Hpoosem,
CBA3aHHBIX C METOJAMH PACYETOB U MOJCIMPOBAHUSA CIIOKHBIX SBJIICHUM;

-  NOATOTOBUTH K  JACATENBHOCTH B COOTBETCTBUM  C
KBAIM(PUKALMOHHON XapaKTepUCTUKOM OakanaBpa IO HAMpaBJICHUIO, B
TOM uucie (POpPMHUPOBAHME YMEHHM HCIIONB30BaTh METONbI pacyeTra B
poeCCUOHATIBHON JIEATEIIbHOCTH.

K ocHOBHBIM 3agavdyaM OCBOCHHA JUCHUIIINHBI ((TCOpCTI/ILIeCKaH MCXaHHKa»
CICAYyCT OTHCCTHU:

- MI0Ka3aTh, YTO POJIb U 3HAYCHHE TEOPETHUECKON MEXaHUKH COCTOUT
HE TOJBKO B TOM, YTO OHA MPEACTABIISIET COOOW OJIHY M3 HAyYHBIX OCHOB
COBPEMEHHOM TEXHUKH, HO U B TOM, YTO €€ 3aKOHBbI U METOJbI JAIOT TOT
MUHUMYM (YyHIAMEHTAIBHBIX Ha 0a3e KOTOphIX Oyaymuid OakaiaBp
CMOXXET CaMOCTOSITEIbHO OBJIaIeBaTh BCEM HOBBIM, C YEM €My MPHUIETCS
CTOJIKHYTHCS B MPO(HEeCCHOHATBHOM IeATeTLHOCTH.

2. Mecto aucuumiudbl B cTpyktype OOII 6akanaBpuara.

HucuunnuHa «TeopeTudeckass MeEXaHWKa» OTHOCUTCS K YHUCITY
mucuuiuinH - 0azoBoi  dyactu  (oOmenpodeccroHanpHas 4acth  b-1.1)
OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl OakaiaBpuaTa.

HucuunnuHa «TeopeTnyeckass MEXaHUKa» B3aUMOCBsI3aHa JIOTUYECKH

U COZAEPIKATENbHO co caeayromumMu qucuurmirnHamu OOIL.

B 6azoeoti vacmu (b.1.1):
— BrIciias maTemaTuka;
— @u3KKa B IPOU3BOJICTBEHHBIX U TEXHOJIOTMYECKUX MPOLECCAX;
— Nnxenepnas rpaduyeckas iHpopMaius;
— KoMIbroTepHbIN TPAKTUKYM 10 MHXXEHEPHOU rpaduke;
— ComnpoTuBiieHHE MaTEPUAIOB,;
— Teopust MexaHU3MOB U MalllUH;
— OCHOBBI MPOEKTUPOBAHUS JETANECH U Y37I0B MAIIHH.



3. IlepeyeHb IUIAHUPYEMBIX Pe3yabTATOB 00y4YeHUs MO TUCUMUILINHE
(Moay.110), COOTHECEHHbBIE C INIAHUPYEeMbIMH Pe3yJIbTATAMHU OCBOCHUSA
00pa3oBaTe/IbHOI MPOrPaMMBI.

B pesynabrate OCBOEHHA JUCHUIUIMHBL (MOAyds) y  OOydarommxcs
bopMHUpYIOTCS  CIEIYIONME KOMIIETEHIIMM W JOJDKHBI  OBITh  JIOCTUTHYTHI
CJIeIyIOIME Pe3yJIbTaThl OOYUYEHHs] KaK 3Tam (OPMUPOBAHUS COOTBETCTBYIOIIMX

KOMIIETEHIINH:

Nunaukaropel
IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
Ko komneTeHuun JOCTHKEHUS
00y4YeHHs 10 TUCIHUTIINHE
KOMIICTCHIIHH
OIIK-1. Cnocoben HOIIK-1.1. 3naer 3HATh:
IMPUMCHATDb 00/1aCTH U OCHOBHEIE e (OCHOBHBIE IOHATHUSA 3aKOHA
€CTCCTBCHHOHAYYHBIC | 3aKOHBI MEXaHUKHU, METOJIbI U3yUCHHS
U OOILEMH)KEHEPHBIC | €CTECTBEHHOHAYUYHBIX PaBHOBECHI IBMYKCHUS
3HAHMSI, METO/IbI 1 OOIICHHKEHEPHBIX MaTepHaIbHOW TOYKH, TBEPIOTO
MaTeMaTHYECKOTO 3HaHUI, METOJIbI Tela U MEXaHHUYECKON CHCTEMBI
aHaJIM3a U MaTeMaTHIeCKOTO e MeTo/IbI H3yUYCHUS PABHOBECHS
MOICIMPOBaHNA B aHajusa u TBEPIBIX TEIl I MEXaHUYECKUX
MpOoPECCHOHAIBHON | MOJEITHPOBAHMUS, CHCTEM
JeSITeIIbHOCTH UCIIOJIb3yeMbIC B e CrocoGbl H3y4CHHS ABHIKCHHS
npoQecCHOHANBHOI MAaTEepUAIbHON TOYKH, TBEPIAOTO
ACATCIIBHOCTH TeJIa U MEXaHUYECKOU CHUCTEMBbI
HNOIIK-1.2. YMmeer YMeTh:
HPUMCHATH e [IpuMeHATH MOTy4YEeHHBIC 3HAHHS
CCTCCTBCHHOHAYTHBIC JUTSL PELICHHs] COOTBETCTBYIOIINX
H OOLLCHHKCHEPHBIC KOHKPETHBIX 3a/1a4 MEXaHUKH,
SHaHMA, MCTOIBI CBSI3aHHBIX C TEXHOJOTUUECKOMN
MaTeMaTH4eCKOro JEATENBHOCTBIO
aHajmnsa u e [IpUMEHATH TOTyYEHHBIE 3HAHMS
MOACINPOBAHHA HpH TIPU PELIEHNH PAKTUYECKUX
pericHIH MHKEHEPHBIX 3a/1a4
MPO(ECCHOHANBHBIX e BriOuparh alroput™M pereHus
38784 o [IpoBOIUTH aHAIIN3 MTOTYICHHBIX
NOIIK-1.3. Bnageet
pe3yNbTaToB
YMEHHUSMH MPUMEHSTH
BJIA/IETh:
€CTECTBEHHOHAYYHbIC
e HaBbikaMu pacyeToB U
1 00IIIENH)KEHEPHBIE
MPUMEHEHHEM METOJI0OB MEXaHUKU
3HAHUS, METOIbI IS H3YHEHNS ADYTHX
MaTeMaTHIeCKOTO y Py
CHeIHATbHBIX WHKEHEPHBIX
aHan3a u
JACITUTUTAH
MOJICTTUPOBAHUS TIPH
pelieHun
po¢eCCHOHATBHBIX
3a1a4




4. CTpyKTYypa M cofepKaHue AUCHUILIHHBI.

OO6mmasi Tpy10€MKOCTh JTUCUUIIMHBI COCTABIIAET 6 3a4€THBIX €IUHUII, T.C.
216 akamemuueckux yacoB (u3 HuUX 144 wyaca - camocTosATelbHas paboTa
CTY/ICHTOB).

Pazpenbr quciummabl « TeopeTnueckas MEXaHUKa» HM3ydaroTcsl Ha BTOPOM
kypce (3, 4 cemecTp): Jekiuu — 36 4acoB, CeMHHApPCKHUE 3aHATHUS — 36 4acos,
dbopma KoHTpoOIISI —3aueT U IKk3ameH. KypcoBas pabota Ha 4 cemecTpe.

CTpykTypa U coaep)KaHWe TUCIUIUIMHBI «TeopeTndeckass MEXaHHWKa» II0
CpoKaM U BuaaM paboTsl oTpaxeHsl B [Ipunoxxenuu A.

Conep:xaHue pa3ieioB TUCHUIIMHBI.
Tpernii cemecTp
1-i pa3gea «CtaTuka

BBenenune

[IpenmeT, 3agaum U colepKaHUE AUCIHUILIMHBI « TeopeTnyeckass MEXaHUK)
Kak OJHY U3 (yHIaMEHTAIBHBIX OOICHAYYHBIX THUCIMIUIMH €CTECTBEHHO-HAYYHO
U (PU3UKO-MaTeMaTHUYECKOr0 IIMKJIa, HA MaTepuaje KOTOpPOH Oa3upyrOTCs TakKue
BOXHBICE JUIi  OOIIEro HWHXKEHEPHOrO  00pa30BaHUsl  JAUCIUIUIMHBI,  Kak
ConpoTtusiieHre MatepuainoB U [leranu mamivH.

OCHOBHBIE IOHATHS U ONpe/Ie/IeHUsA.

[TonsiTuss aOCOMIOTHO TBEPAOTO Tella, SKBUBAJICHTHBIX CHCTEM CHJI H
paBHOBecHs. AKCHOMBI CTaTHKU W CIEACTBUS M3 HUX, CBS3U, PEAKIIMH CBSI3CH.
Paznmuunbie cuctembl cui (IJIOCKME W MPOCTPAHCTBEHHBIC, MPOCTEUIINE U
MIPOU3BOJIbHBIE).

Buabl Harpy3oKk.

[Ipoekunn BEKTOpa CUIIBI HA OCU KOOpAWHAT. MOMEHT CHJIBI OTHOCUTEIIBHO
TOYKU. MOMEHT CHJIBI OTHOCUTENIBHO OcH. [loHsTHME 0 mape cuwi. MOMEHT mapsl.
CaoiictBa map cui. PacnpeneneHHbie Harpy3ku. Cuibl TPEHHS! CKOJIBKEHUS U
Ka4yeHHUSI.

OcHOBHBIE TEOPEMbI CTATHKHA U YPABHEHMSI.

Teopema O mnapajuleIbHOM INEPEHOCE CWIBI U TeopeMa O IPUBEACHUU
IIPOM3BOJIBHOW CHUCTEMBI CUJI K 3aJlaHHOMY LIEHTPY. [ JIaBHBI BEKTOP U IJIaBHBIU
MOMEHT ITPOM3BOJIbHOM CHUCTEMBI CHJI. YCIIOBUA PABHOBECHUSA IIPOU3BOJIbHOU
MIPOCTPAHCTBEHHOM U TNIOCKON CUCTEMBI CHUJL.

PaBHOBeCHS TpU HAJIMYKUU CUJT TPEHUSL.
TpeHue kaueHusl.



Lentp mnapamnensubix cui. Llentp Tspkectu. CnocoObl  ompeneiaeHus
ITOJIOKEHMS LIEHTPA TAKECTH TEIL.
On-naitn kypc: https://Ims.mospolytech.ru/course/view.php?id=1112

2-oii pa3nena «Kunemaruka»

OcHOBHBIC BUIbI ABUKCHHUI U NX KHHEMAaTHYCCKHE XaPAKTePUCTHKH.

Kunemamuxa mouku.

CnocoObI 3a/1aHUsI IBUKEHUS TOUKH.

YpaBHEHUS JBUKEHUS TOUKHU. TpPacKTOpPHUSA TOUKH.

OmnpeneneHrne CKOPOCTH U YCKOPEHHS TOYKH.

Kunemamuxa meepoozo mena.

[TocTtynarenpHOE NBUKEHUE:

YpaBHEHUS MOCTYNATEIBHOIO IBUKEHUS.

OCHOBHBIE KHHEMAaTUYECKHUE XapPAKTEPUCTUKHU.

Bpamenne BOKpyr HEOABUKHOU OCH:

VYpaBHEeHUs  BpamareabHOro  JBWKEHUA. (OCHOBHBIE KHHEMAaTUYECKHE
xapakTepucTuku. OnpeneseHne CKOpPOCTEN M YCKOPEHMM TOYEK BpPAIAOIIETOCS
Tea.

®opwmyia Ditnepa.
[1mockoe nBHKEHUE TIIIOCKOTO TeNa:
VYpaBHeHue MIJIOCKOTO JIBUKCHUSL. OcHOBHBIE KMHEMaTUYECKHUE

XapaKTePUCTUKU. TeOpeMbl O CKOPOCTSIX M YCKOPEHHUSX TOUEK MpHU IIJIOCKOM
JBIKCHUU.

Cdepuueckoe IBHXEHUE:

VYraelt Dinepa. VYpaBHeHue cdepuueckoro ABwkeHHs. OrnpeneneHue
CKOpPOCTEH M YCKOPEHUW TOueK npu chepuyeckoM ABmkeHuH. OOLui ciyyail
JBUYKEHUSI CBOOOHOTO TBEPOTO Tea.

CioxHo€e ABUKEHHUE TOUKH:

[TonsiTue aOGCOMIOTHOTO, OTHOCHUTEIBHOIO W MEPEHOCHOIO  JIBHIKEHUSI.
Teopema o cnoxenun ckopocre. Teopema Kopuosmca s omnpeneneHus
YCKOPECHUHU TOUYEK.

Cno>xHOE JBMKEHUE TBEPAOIO TENA.

On-naitn kype: https://Ims.mospolytech.ru/course/view.php?id=1241

YerBepThlii ceMecTp
3-ii paznen «/Innamuka»

Jlunamuka mouxu.

Beenenne B nmunamuky. 3akonbl HeroTtoHa. [luddepennnanshbie ypaBHEHUS
JNBIKCHUS MaTepUalbHOM TOYKU. J[BE OCHOBHBIE 3aJayd JIMHAMUKH TOYKHU.
VYpaBHeHUs CBOOOIHBIX TAPMOHUYECKHUX KOJICOAHMIA.

Jlunamuka cucmembi.


https://lms.mospolytech.ru/course/view.php?id=1112
https://lms.mospolytech.ru/course/view.php?id=1241

[Tonsitne w™exanwyeckor cucrembl. Krnaccudukamus cwmn. Ilentp wmacc
cucTeMbl. MOMEHTBHI MHEPLIHMU MEXaHUYECKOW CUCTEMbl OTHOCUTEIBHO IUIOCKOCTH
OCH U LIEHTpA.

OCHOBHBIE TEOPEMBI TMHAMUKH CHCTEMBI: TEOPEMA O JIBUKEHUU LIEHTPA Macc,
TeopemMa 00 U3MEHEHUU KOJIMYECTBA JBUXKEHHUS CUCTEMBbI, TeopemMa 00 U3MEHEHUU
KUHETHUYECKOTO JIBIDKCHHMSI CHUCTEMBbl M 3aKOHBl COXpaHEHHUs, Teopema o0
U3MEHEHUHN KUHETUYECKON YHEPTrUU CUCTEMBI, pab0Ta U MOIIIHOCTh CHJIBI.

Huddepennuanbaple  ypaBHEHHS IOCTYIMATENBHOTO, BpaIIaTeIbHOTO U
MJIOCKOTO ABM)KEHHUS TBEPAOTO Tela.

[TpuHITUTIEI MEXaHHUKH:

[Tpunuun JlanamOepa mjis TOYKM U CUCTEMBI. ['JIaBHBIA BEKTOpP U TJIABHBIN
MOMEHT cul uHepiuu. OnpeneneHue JMHAMUYECKUX PEaKUuil MOAMIMITHUKOB PU
BpAaIlleHUU BOKPYT OCH.

[Ipuniun BO3MOXHBIX TepeMernieHuil. [loHsaTuss 00 HI€aNbHBIX CBS3SIX H
BO3MO>KHBIX [1EPEMEILIEHUAX CUCTEMBI.

[Mpunun JlanamGepa-Jlarpanxka (oOiiee ypaBHEHHE TUHAMUKH ).

VYpasuenue Jlarpanxa ll-ro pona.

Oun-naitn kype: https://Ims.mospolytech.ru/course/view.php?id=1147

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Meronuka TpenojaBaHus —IUCUUILIMHBI  «Teopernyeckas MeEXaHUKa» U
peanu3anus KOMIIETEHTHOCTHOTO MO/IX0/1a B U3JI0’KEHUHU U BOCIIPUSTUU MaTepHasia
MpeayCMaTpUBaET MCMHOJb30BAHUE CJEAYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX
(dbopM npoBeeHUs TPYIITOBbIX, UHINBUIyJIbHBIX, Ay IMTOPHBIX U BHEAYAUTOPHBIX
3aHATUH:

— 3allliTa U UHAMBUIYAIbHOE OOCYK/IEHUE BBIMOJIHSAEMBIX 3TallOB PaCYETHO-
rpaduuecKux pabor;
— 00CyXJeHHE U 3alIuTa pedepaToB MO AUCLUILINHE,

- OpraHM3anus M IPOBEACHUE TEKYILEro KOHTPOJS 3HAHUN CTYIEHTOB B
dhopme 61aHKOBOT'O TECTUPOBAHUS;

— HCIMOJb30BaHUE HWHTEPAKTUBHBIX (POPM TEKYLIEro KOHTPOJs B Qopme
ayIUTOPHOI'O U BHEAYJUTOPHOTO UHTEPHET-TECTUPOBAHUS;

VYienbHbIA BeC 3aHATHM, MPOBOJMMBIX B HHTEPAKTUBHBIX (POpMax,
OMpeJieieH TJIaBHOW IeNbl0  00pa3oBaTENbHOW MNPOrpaMMbl, OCOOEHHOCTHIO
KOHTUHIE€HTa OOy4YalolMXcd U COAEpX)aHUEM JUCHUIUIMHBL «Teopernyeckas
MEXaHUKa» W B LEJIOM MO JUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX 3aHSATHIA.
3aHATHUS JEKIMOHHOTO THIMA COCTaBISAIOT 33% 0T 0ObeMa ay JUTOPHBIX 3aHATHH.

6. OueHouHble CcpeAcTBAa /IS TeKYyIIero KOHTPOJISL YCHeBaeMOCTH,
MPOMEKYTOYHOH ATTECTAUMHM MO UTOraM OCBOEHHS TUCHHMIIMHBI U y4eOHO-
MeTonYecKoe odecnedeHue CaMoCTOSATeIbHOI padoThI CTY1€HTOB.


https://lms.mospolytech.ru/course/view.php?id=1147

B mpouecce o0ydueHus Ha BTOPOM U TPETbEM CEMECTPE HCIOIb3YIOTCS
OLICHOYHBIE CPEICTBA PYyOEKHOTO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCTalliii W CJENYIoIUMe BHJIBI CaMOCTOATENbHOM paboThl: OJNaHKOBOE U
KOMITbIOTEpPHOE TECTUpOBaHUE, pedepaTsl, BbinoaHenue PI'P.

Kadeapa pacnonaraer 06a30i1 TECTOBBIX MaTEpUANIOB JUIsl MPOBEICHUS
0JIAaHKOBOTO M KOMIIBIOTEPHOTO KOHTPOJIS (B pekUMe 00yUeHHUsS U KOHTPOJIS) JJist
OPOBEICHUST MPOMEXKYTOUHBIX aTTecTallMii 10 BCEM paslenaM  Kypca
TEOPETHUUECKOW MEXaHUKU B paMKax JIUIAKTUYECKUX €JIMHMI] COJACpKaHUS
JTUCHUTUINHBL:

110 CTATHKE
- OCHOBHBIC IMMOHATHS U aKCHOMBI. CXOISIIMecss CHCTEMBI CHIT;
- CBA3U U PEAKILINU CBSI3EM;

- MOMEHT OTHOCUTEJIBHO LIEHTPA U OCH;

- TeOpHs nap;

- paBHOBECHE IJIOCKON CHUCTEMBI CHUJI,

- paBHOBECHE MPOCTPAHCTBEHHON CUCTEMBI CHUIT;

- paBHOBECHE C YYETOM CHUJI TPECHUS,

- IEHTP TSKECTHU TEI.

10 KMHEeMaTHKe
- KHHEMAaTHKa TOYKH;

- OCTYMATEIbHOE IBMKEHUE M BPAIIaTeILHOEC BOKPYT HETIOIBIKHON OCH;
- CTIO’)KHOE IBMKCHHUE TOUYKH,

- TJIOCKOE JIBIKEHUE;

- cpepuyeckoe JTBUKECHUE.

10 JTMHAMHUKC

- 3akoHkbI ['anunes-HploTOHA, IMHAMUKA TOYKH;

- cBOOOJHBIE TAapMOHHMYECKHE KOJieOaHMs, 3aTyXarollde U BBIHYXICHHBIC
KoJIcOaHMS TOUKH;

- mudpepeHnnanbuble YpaBHEHUS JIBHXKCHUS,

- OCHOBHBIC TE€OPEMBI JMHAMUKH TOYKH U CHCTEMBI;

- METOJ KHUHETOCTATHKH;

- DJIEMEHTHI aHAJTUTUYECKONM MEXaHUKHU.

B anekTpoHHOH  KOJICKIMM  HWH(OPMAIMOHHBIX  PEecypcoB  Kadempsl
pa3MeIeHbl M JOCTYIHBI MYJIbTUMEAWHHBIC MPE3CHTAUN JICKIIMA IO CTaTHKE,
KHHEMAaTUKEe W JUHAMHUKE /Ui TOMOIIA B OCBOCHUHM KYypCy IUCIMIUIMHBI U
CaMOCTOSATENIbHON paboThl, a TakXke Yy4eOHO-METOIUYECKUE YKa3aHUsd st
BBITIOJIHEHHSI paCYETHO-TPAaPUIECKUX padoT.



Bo Tperbem ceMecTpe CTYyACHT OO053aH BBIIOJHHUTH CIEAYIONINE PACYETHO-
rpadudeckue paboThI
cratuka: C-2, C-5 (mnockas cucteMa cui)
C-3(mmpocTpaHCTBEHHAsI CUCTEMA CHJI).

kuHeMaTuka: K-1 (kuHeMaTnka TOYKH)
K-2 (cnoxxHO€ IBM)XKEHUE TOYKH)
K-3, K-5 (miockoe aBuxkeHue);

Tembr pedepaToB: pacueT depm, onpeneacHrue MOJOKEHHs IIEHTPa TSHKECTH Tel
(cratmka); chepudeckoe IBIKCHHUE TBEPAOTO Tea, KWHEMAaTHYECKUE ypaBHEHUS
Dilniepa, CI0KHOE JIBUXKEHUE TBEPJIOTO Teja (KUHEMAaTHKa).

B yeTBepTOM CceMecTpe CTYICHT OOs3aH BBITIOJIHUTH KYPCOBYIO paboOTy |
pacueTHO-TpaduiIecKre pabOThHI.

Junamuka touku: J[-1;
Hunamuka cuctemsr: /-3, 11-5, 11-6, [1-8.

TeMbl Ded)eDaTOB: ABJICHHUC Yyadapa, T'HMPOCKOIIMYCCKHUC CHUCTCMBI, YCTOfIQHBOCTB,
MaJible KOJICOAHUS CUCTEM.

OOpasupl TECTOBBIX 3aJaHUM, 3aaHUI Il TPOBEACHUS TEKYIIEr0 KOHTPOJIS U
AK3aMEHAllMOHHBIX OMIIETOB MpuBeAeHbI B [Ipunoxennn B.

6.1. ®OH/ OLICHOYHBIX CPEICTB JIf MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
00y4aromuxcs no JMCUMILIHHE.

6.1.1. TlepedyeHb KOMIIETEHIIMN C YyKa3aHWEM OJTamnoB UX (opmMupoBaHus B
MPOIIECCE OCBOSHUS 00pa30BaTEIbHON MTPOTPAMMBEI.
B pe3ynbpTaTe 0CBOCHUS TUCIUTIIUHBI (POPMUPYIOTCS CIACAYIOMNE KOMITCTCHITHH:

Kon B pesyabTare ocBoeHus1 00pa30BaTEJbLHOM NPOrPaMMbl 00y4arouiics
KOMITEeTEHIIUH J0JIKEeH 00J1a1aTh
OIIK-1 OIIK-1. CnocobeH mpUMEeHSTh €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC

3HAHUSI, METOJIbI MATEMATUYECKOTO aHAIN3a U MOJICTTUPOBAHUS B
poeCCHOHATBHON JeATETHHOCTH

B  mpomecce ocBoeHuss  00pa3oBaTeIbHOW ~ MPOTpaMMbl  JaHHBIC
KOMITETCHIIUH, B TOM YHCJIE UX OTJEIbHBIC KOMIIOHEHTHI, (HOPMHUPYIOTCS TOITAITHO



B XOJI€ OCBOCHHUSI OOYYaIOIIUMHWCS TUCIUIUINH, B COOTBETCTBUH C YYCOHBIM
MJIAHOM M KaJICHIapHBIM rpaduKkoM yaeOHOTO TpoIiecca.

6.1.2. Onucanue noka3saresieid 1 KPpUTEPHEB OLICHNBAHUS KOMIICTCHIM,
(hopMHpyeMBIX [0 UTOTaM OCBOEHHS ANCHUILIUHDBI, ONMCAHUE HIKAJ
OlleHNBAHMSI.

[Toka3zarenem OLCHUBAHUA KOMHCTCHHI/H?I Ha Pa3IM4HbIX JTallaX HuX
CI)OpMI/IpOBaHI/Iﬂ ABJIACTCA JOCTHIXKCHHC 06y‘-IaIOIHI/IMI/IC$I IIaHUPYCMBIX

pe3yJIbTaTOB O0y4YEHUS M0 JUCHUILIMHE.

OIIK-1 CriocoOeH MpUMEHATh €CTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIE 3HAHHSI, METO/Ibl MATEMAaTUYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS B IPO(HECCHOHAIBHON AEATEIbHOCTH

Kputepun ouennBanns

IToka3zaresn

2 3 4 5
3HATH: OObyuarommuiics OO6yyaromuiics OO0yuarormiics OO0yuarommiics
- OCHOBHBIC ACMOHCTPUPYET ITOJIHOC ACMOHCTPUPYCT JACMOHCTPHUPYET JACMOHCTPHUPYET
3aKOHHEI, OTCYTCTBHUE UJIU HCITIOJTHOC COOTBETCTBHUEC HaCTHYHOC COOTBCTCTBHEC IIOJIHOC
TIOHSITHSI, HEIOCTaTOYHOE CIIEAYIOIINX 3HAHWM: CIEIYIOIMIMX 3HAHMMA: COOTBETCTBHE
TeopeMBI COOTBETCTBHE CJIC/TYIOIIIX OCHOBHBIE 3aKOHBI, OCHOBHBIE 3aKOHBI, CIIETYIOIIIHX
MEXAHUKHI 1 3HaHuil: OCHOBHBIX 3aKOHOB | [JOHSTHUS, TEOPEMBI HOHATHS, TEOPEMBI 3HaHUN!
BBITCKAIONIHE | | TOHATHH, METO/10B MEXaHUKH MEXaHUKU OCHOBHBIC
W3 HIX MEXaHIKHI 1 allrOpUTMOB BBITEKAIOIIHE U3 HUX BBITECKAIOIIME U3 HUX 3aKOHBI,
METOIBI POLICHI 3a7a% MEXatHict METOBbI PEIICHUI METO/BbI PEILICHUI TOHATHA,
pelueHuii 3a7a4;, METOJIbI 3a/1a4;, METOJIBI TCOPEMbI
3a/a4; M3Y4YEeHMs] paBHOBECHS | U3yueHUs paBHOBecus | MEXAHWKH U
- METOJIBI TBEPABIX TEN U TBEPABIX TENI U BBITCKAIOIINC
M3yUeHNS MEXaHUYECKUX MEXaHMYEeCKHUX cucTeM; | U3 HUX NieTOJlH
paBHOBeECHS CHCTEM; CII0COOBI CIIocoOBI U3yUEHUS PCHICHUH
TBEpIBIX TeIl W3YYECHUS IBUKCHUSA JBUKECHUS 3a1a4; MCTOAbI
u MaTEpHUaIbHOU TOYKH, | MAaTEPUAIbHOM TOukH, | U3YICHHA
MEXAHNUECKH TBEPJOTO TEIA U TBEPJOTrO TEIa U PaBHOBECHA
X CHCTEM; MEXaHUYECKOU MEXaHUYECKON TBEPABIX TEIT U
- CITIOCOOBI CHUCTEMBI, aJlTOPUTMOB | CUCTEMBI, aJlTOPUTMOB MEXaHNICCKUX
H3YYCHU peuiCHuA 3aaa4 peuicHuA 3a1a4 CUCTEM,
JBHYKEHMS MCXaHHUKHU IIPU pacueTax MCXaHHUKHU IIpU pacyeTax CHOCO6I)I

" IPOCKTUPOBAHUIO 1 MPOCKTUPOBAHUIO I/I3yY-ICHI/I$[

;ii?;iﬂm{o JieTanel U y3/0B JleTanei u y3j0B JIBUKCHHUS ]
TBEPIOTO MaTepuanbHOU
TEa " TOYKH,
MEXaHHYECKO TBeplioro Tera
U CHUCTEMBI; 1
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AITOPHUTMBI
penieHus 3aaa4
MEXaHUKH TIPH
pacyeTax u
MIPOEKTUPOBAH
HIO JIeTalel 1
y37I0B

MEXaHHYCCKOU
CUCTEMBI,
aJITOPUTMOB
pelIeHus 3a1a4
MEXaHUKH MIPU
pacuerax u
MPOSKTUPOBAHU
10 JIeTajiek u

Y37I0B.
yMeTb: OOyyaromuiicst He yMeeT OObyyarommuiics OO0yuarormiics OO0yuarommiics
-IIPUMCHATH nin B HeI[OCTaTO‘IHOfI ACMOHCTPUPYCT JACMOHCTPHUPYET JACMOHCTPHUPYET
HOJ‘[yLIeHHLIe CTECIICHU YMECT HpI/IMeH}'{Tb HETIOJIHOC COOTBETCTBUC HYaCTUYHOC COOTBETCTBUEC IIOJIHOC
3HAHU [IPU IIOJIy4YCHHBIC 3HaHUA IIPU CITCYIOIINX YMCHHIL! CIEQYIOLIUX YMEHUN: - COOTBETCTBHUE
pemeHnu pELIEHUN TTPAKTUYECKUX HPUMCHATE MIPUMEHSTh CHGHYKVDHH/IX
NPaKTHUEeCKH | MHKEHEPHBIX 337124 U IIOJydCHHBIC S3HAHUS | royryyeHHbBIC 3HAHUS YMCHHU:
X KOHKPETHBIX 3a/1a4 1IpH pEINCHHH TIpU pelIeHNN NPUMCHSITh
UHKEHEPHBIX | MEXaHMKH. HPAKTHICCKUX NPAKTUYECKUX [IOTy4CHHBIC
3azad; WH)KCHEPHBIX 33134, MHIKEHEPHBIX 33,124, 3HAHUS TIPH
- BHIOHpATD CBSI3aHHBIX C BLIGHDATH AFOPHTM peleHnn
aJTOPUTM pacyeTHO- PeILCHHs; TIPOBOIUTD MPAKTUYECKUX
pEILCHUSE; OKCIIEPUMEHTATBHOH, | aganus3 MOTydeHHBIX HHXCHEPHBIX
-IPOBOJUTD HPOCKTHO- pe3yJIbTaTOB, 3az1ad4;
aHaJIM3 KOHCTPYKTOPCKOH 1 COOTBETCTBYIOLIMX BBIOMPATH
MOJTYYE€HHBIX IIPOU3BOACTBECHHO- KOHKPETHBIX 33124 AlIrOPUTM
Pe3yIIbTATOB. TEXHOJIOTHYECKON MEXaHWKH, CBA3aHHbIX | PEUICHHS;
IPUMEHSIT JeSITENIbHOCTBIO U ¢ pacueTHo- MIPOBOJINTH
MOJTy4YEHHbIE BHIOMPATH AITOPHTM | SKCrIepUMEHTANBHOM, aHajus3
3HAHUS TS peuieHus, TIPOEKTHO- MOJTYYEHHBIX
pelenus KOHCTPYKTOPCKOH U pe3yJIbTaToB.
COOTBCTCTBY IIPOU3BOJICTBEHHO-
romux TEXHOJIOTHYECKOU
KOHKPETHBIX JIESITEIIBHOCTHIO
3aaq
MEXaHHKH,
CBSI3aHHBIX C
pacueTHo-
IKCIIEPUMEHT
aJbHOM,
MIPOEKTHO-
KOHCTPYKTOPC
KOW 1
MIPOU3BOJICTBE
HHO-
TEXHOJIOTHYEC
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KOU

JEATEIIbHOCTh
10
BJIAJETh: OO6yuaromuiicst He BIaaeeT Ob6yuatomuics OOyuatommiicst yactuyHo | OOyuaromuics
- HaBBIKAMHU WIN B HEIOCTATOYHOMN UCTIBITBIBACT BJIajficeT HAaBbIKAMU B TIOJTHOM
penieHus CTEICHU BIIaJeeT - 3HAYUTEIbHBIC pacueToB o0beme BiIazeeT
CTaTHYECKUX M | HAaBBIKAMH PCIICHHUS 3aTpyJHECHUS IPU [IPUMEHEHHEM METO/0B | HABBIKaMHU
KHHEMAaTH4eCK | CTaTHYECKHUX U PEIICHHH CTATHYECKHX U | \ionapiien 1i1st pacyeToB u
UX 3a/1a4 KHHEMAaTHYeCKHX 3324 KMHEMAaTHYeCKHX 3aa4
At Aat, et W3y4YEeHUS IPYTUX IIPUMCHCHHUEM
3anaq 3a1a4 JMHAMUKH C 3a7a4 JMHAMUKHU 1
. . CIIEIUAIbHEIX METON0B
IUHAMUKHU U IPDUMEHEHUEM METOIOB AHAJIUTUYCCKOU
| TP a WHKEHEPHBIX MEXQHMKH NI
AHAJIUTUYCCKOU MEXAHUKHU MEXaHUKHU U
NYCIUILINH, HO HU3y4YCHHUA
MEXaHUKH. HEJIOCTaTOYHO BIIaJeeT ’
TUX
HaBBIKAMHU HaBBIKaMH pacyeToB p | ACHYCKAIOTCA APy
HE3HAYNTEIbHBIC CIIELIMAJIBHBIX
pacyeToB u MPUMEHEHUS] METOA0B
OIITHOKH, HETOYHOCTH, WHXXEHEPHBIX
MIPUMEHEHUEM MEXaHUKH IS
3aTPpyAHCHUA TIpH JVICLIUTLINH,
METOJIOB HU3YyYEHUS IPYTHUX
AHAJMTHYCCKUX CBOGOIHO
MEXaHUKH CIIELIMAIbHBIX OTIepaIHsIX, TIeperoce S
JUISl U3YyUEHUS WH)KEHEPHBIX yYMeHHIA Ha HOBbIE, N —
Apyrux AUCIUTLINH. HECTaH/apTHBIE HABBIKK B
CIIELIMAJIBHBIX CHUTYaIHH. CHTyauusx
HH)KEHEPHBIX MOBBILICHHON
JTUCLUTUINH CIJIO)KHOCTH.

[[Ixanbl OLEHWBaHWS pPE3YNbTATOB NPOMEXKYTOYHOM AaTTECTAMH M HX
OIMCAaHUE:
dopMa NPOMEKYTOUHOM aTTECTANMM: 3a4€T, IK3AMEH.

[IpomexxyTouHas aTrTecTalus oOywaromuxcsi B ¢opme 3auéTa U 3K3aMeHa
NPOBOAMTCA TIO pe3yibTaTaM BBIOJIHEHUS BCEX BHUAOB Y4YeOHOHl paloThl,
NPEeIyCMOTPEHHBIX YYEOHbIM IUIAHOM MO0 JaHHOM JAWCUUIUIMHE, TMPU 3TOM
YUYUTBIBAKOTCS PE3yJNbTaThl TEKYIIEr0 KOHTPOJIS YCIHEBAEMOCTH B TEUEHHUE
cemectpa. OIleHKa CTENEHU JOCTHKEHHS OOYy4aloUIMMHCS IUIAHUPYEMBIX
pe3ysIbTaToB 00y4eHHUs MO JUCHUIUIMHE MPOBOJIUTCS MPENOoJaBaTesIeM, BeAyIIUM
3aHATHS 10 JUCUUILIMHE METOJIOM 3KcIepTHOW oueHku. Ilo wroram
IIPOMEKYTOYHOM aTTECTAllMM MO AUCLUIUIMHE BBICTABISETCS OLIEHKA «3aYTEHO»
WIH «HE 3a4TEHOM.

O0s13aTeILHBIMHU YCJIOBUSIMH MOJATOTOBKH CTYJACHTA K MPOMEKYTOYHOM
aTTecTalluM SIBJISIETCS BBINIOJIHEHHE CTYAEHTOM: pacyeTHO-Tpaduueckux pador,
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NPUBEICHHBIX B M. 6, KOHTPOJBHBIX PabOT M TECTOBBIX 3adaHuil (B dopme
0JIaHKOBOTO MJIM KOMIIBIOTEPHOTO BapHaHTa), MpuBeAeHHbIX B [Ipunoxennn B.

lkanaa
Onucanue
OLICHUBAHUSA

BrimonHensl Bce  00s13aTesibHbIE  YCJIOBHSA TOATOTOBKH
CTYAEHTa K MPOMEXKYTOYHOU aTTECTAWUM, NPedyCMOMpPEHHblEe
npocpammou OUCYUNTUHDL. CryneHt JEMOHCTPUPYET
COOTBETCTBHE 3HAHWUM, YMEHHM, HABBIKOB IIPUBEIACHHBIM B

3aUTeHO Ta0auIax Mmokasaresyei, ornepupyeT NpuoOpeTCHHBIMU 3HAHUSIMH,

YMCHUAMMU, HABBIKAMU, ITPUMCHACT UX B CUTYAIIHUAX MOBBIIICHHOM
CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITH AOITYIICHBI HC3HAYUTCIIbHBIC
OHII/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHUA IIpHU  aAHAJIUTHYCCKHUX
OIICpanmax, IICPCHOCC 3HAHUU u YMGHI/Iﬁ Ha  HOBBIC,
HCCTAaHAAPTHBIC CUTYyaAllUH.

He BbImosHEeHBI o0s13aTe/IbHbIE YCJAOBHSA MOATOTOBKH
CTY/J€HTa K NMPOMEKYTOYHOW aTTeCTAUMHU, 1NPedyCMOMPEHHbLE
npoepammou  Ooucyuniunsl, WIIM cTygeHT JIeMOHCTPUpPYET
HEIOJIHOE  COOTBETCTBUE  3HAaHWM,  yYMEHUW,  HaBBIKOB
He 3aureHo | mpuBeneHHbIM B TaOMMIaX  TOKaszareled,  JOMyCKaroTCs
3HAUUTENbHBIE OIIUOKW, TMPOSBISICTCS OTCYTCTBUE 3HAHUA,
YMEHUW, HAaBBIKOB IO PSAY MOKA3aTENIeW, CTyJAEHT HCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYJAHEHUS] TPU ONEPUPOBAHUM 3HAHUSIMH M
YMEHUSAMHU TIPU UX NEPEHOCE HA HOBBIEC CUTYAIUHU.

[TpomexyTouHast aTTecTanusi o0yJaromuxcs B popMe dK3aMeH MPOBOIUTCS
M0 pe3yjbTaTaM BBHIMOJHEHUS BCEX BUJIOB Y4eOHOU pabOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JAaHHOW JUCHMIUIMHE, MPU 3TOM YUUTHIBAIOTCS PE3YIbTAThI
TEKYIIErO0 KOHTPOJISI YCIIEBa€MOCTH B TeueHue cemecTpa. OIlleHKa CTENeHH
JOCTIDKEHUS  OOyYalOIIMMHCS  TJIAHUPYEMBIX  pe3yJbTaTOB  OOy4YEHUs IO
JUCLUIUIMHE TPOBOAUTCS MNPENOAABATENEM, BEAYIIUM 3aHATUS 10 AWCLUILIIMHE
METOJIOM DKCHEPTHOM OLEeHKU. [lo uToram mNpoMeKyTOUYHOW aTTecTaluuu II0
JUCLUIIINHE BBICTABIIACTCS OLICHKA «OTIIMYHOY, «XOpOLIOY,
«YJIOBJIETBOPUTEIIBHOY», «HEYIOBJIETBOPUTEIIHLHOY.

[Ixana oneHuBaHuA Onucanue

BoimonHensl  Bce  BHABI  yueOHOW  paboThl,
OTanyHO MpeayCMOTpEeHHbIE paboueit mporpammoit. CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMEHUH,
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HaBBIKOB MPUBEJACHHBIM B TaONUIaX M[OKa3aTeseH,
onepupyeTr MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBBbIKaMHU, TIPUMEHSIET MX B CHUTYAIMSIX IMMOBBIIICHHON
cnoxkHoctd. Ilpu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS
IIPU aHAJTUTUYECKUX OIepalusx, NMepeHoce 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIC CUTYAIIUH.

Xopouio

BeltosiHEeHbI BCE o0s13aTe/IbHBIE yCJI0BUSA
MOATOTOBKH CTyJeHTa K MPOMEKYTOYHOMN
arTecTaluM, IIPENYCMOTPEHHBIE IIPOTPaMMON
JUACLUILIVHBL. OOyuaromuiics JEMOHCTPUPYET
YaCTUYHOE  COOTBETCTBHE  CIEAYIOIIUX  3HAHW,
YMEHHUM, HaBBIKOB MPUBEIACHHBIM B  Ta0IMLax
noKa3aresel, onepupyeT NpuoOPETEHHBIMU 3HAHUSIMU,
YMEHMAMU, HAaBBIKAMH, IPUMEHAET HUX B CHUTYaLUAX
NOBBILICHHON CJIOKHOCTU. Ilpu 3TOM MoOryT OBITH
JOMYILIEHbl HE3HAYUTEIbHbIE OLIMOKH, HETOYHOCTH,
3aTpyJHEHHs]T IPU  AHAIMTHUYECKHX  OIEpalMsX,
MEPEHOCE 3HAHUM U YMEHHUI HA HOBBIC, HECTAHAAPTHHIC
CUTYyalUU.

Y 10BJIETBOPUTEIIBHO

BrinosHeHsI BCE o0s13aTe/IbHbIC yCJIOBUA
NOATOTOBKH CTy/leHTa K NPOMeKYTOYHOI
aTTrecTanum, MpeayCMOTPEHHbIE porpamMmmoit
JVCLUTIINHBI. OOyuaromuiics JEMOHCTPUPYET
HEIIOJIHOE  COOTBETCTBHE  CIEAYIOIIMX  3HAHMM:
JlomyckaroTcs 3HaYUTeNbHbIE OIIMOKU, MPOSBISETCS
HEJIOCTaTOYHOCTh 3HAHWM, IO PALYy IOKa3aTeNew,
oOyyJaronuiics UCIIBITHIBAET 3HAYUTEIbHBIE
3aTpyAHEHHS] MPU OINEPUPOBAHUM 3HAHUSAMHU TPU HUX
IIEPEHOCE HAa HOBBIE CUTYALIUU.

HeynosneTBopuTenbHO

He BbImoTHEHBI 00s13aTE/IbHbIE YCJAOBHS MOATOTOBKHU
CTyJAEHTA K MPOMEKYTOYHOH arrecTaumm,
MPENYCMOTPEHHBIE TporpamMMon aucuuruiniasl, WJIA
CTyIeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWM, YMEHUH, HaBBIKOB MPUBEIECHHBIM B Ta0IHIIaX
MoKa3aTesield, JOMYCKAITCS 3HAYUTEIbHBIC OIIMOKH,
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IIPOSIBIIICTCS] OTCYTCTBUE 3HAHUN, YMEHHM, HABBIKOB 110
pany IIOKa3aTelIeH, CTYJIEHT VCIIBITBIBACT
3HAUUTEIIbHBIE  3aTPpyAHEHUS [PU  ONEPUPOBAHUU
3HAHUSAMM U YMEHUAMHU IIpU UX IIEPEHOCE HAa HOBBIC
CUTYyalUU.

DoH/IbI OLIEHOYHBIX CPeACTB npeacrapieHbl B [Ipunoxennu B k padouei
nporpamme.

7. YueOHO-MeTOANYecKOe U MH(POPMAIIMOHHOE o0ecTieyeHne TUCHUITUHBI.
a) OCHOBHAas JUTEpaTypa

1. MonotHukoB B. fI. Mexanuka koHCTpyKiuil. TeopeTnueckas MexaHUKa.
Comnporusnenne marepuainoB. M3n-so "Jlans", 608 c..
https://e.lanbook.com/book/4546#book_name .

2. Memepckuii M. B. CoopHuUK 3a1a4 110 TeopeTnyeckoit Mmexanuke. Mocksa, ['13, 1930,
162 c. I'TIHTB Poccuu

http://H36.pd/catalog/000219 000011 RU TTIHTH Poccuu IBIS 0000650744/
0) JOMONIHUTENbHAS TUTEpaTypa:

1. Xykosckuii, H. E. Teopernueckas mexanuka B 2 T. Tom 1 : yaeOHHK 1 By30B. — M. :
WsznarensctBo FOpaiit, 2017. — 404 c. https://biblio-online.ru/book/5F650031-40A8-
4D56-A1F5-182000702C1B

2. Xyxosckuii, H. E. Teopetnueckas mexanuka B 2 T. Tom 2 : ydeOHUK 15l By30B. — M. :
WznarensctBo FOpaiit, 2017. — 411 c.. https://biblio-online.ru/book/83A3625F-BOFB-
4C79-9D83-5913F0681EBO

3. Kupcanor M. H. Peme6nuk. Teopernyeckas mexanuka.- @uzmarnut 2008, 382 c.
http://www.knigafund.ru/books/207785 .

4. B.K. Manxocos, H.b. OcsinnukoBa. TecToBbIie 3a1aHus 110 TEOPETUIECKON MEXAHUKE.
Junamuka: - YaesHosck: Yal'TY, 2011. - 48 c..
http://window.edu.ru/resource/188/77188

5.  YuebHO-MeTOAMYecKOoe 0coOue I CTYIEHTOB 3a04HOM (POpPMBI 00yUEHUSI.
Teopernueckast mexanuka. Paznen "Cratukay. MAMU, 2010.
http://mospolytech.ru/index.php?id=4552

6. YueOHO-MeTOnUYECKOe MMOCOOHe ISl CTYACHTOB 3a09HOM (pOpMBI 00ydeHusI.
Teopetnueckas mexanuka. Pazgen "Kunemaruka», MAMU, 2010.
http://mospolytech.ru/index.php?id=4552

7. Y4eOHO-MeTOINYEeCKOe MOCoOHe ISl CTYACHTOB 3a04HOM (hOpMBI 00yUEHHUS.
Teopetnueckas mexanuka. Paznen «Iunamuka». MAMU, 2010.
http://mospolytech.ru/index.php?id=4552

8) npocpammuoe obecneueHue u UHMepPHem-pecypcbl.

[TporpamMHOe oOecrieueHHE HE MPETYCMOTPEHO.

HuTepHeT-pecypchl BKIOYAIOT Y4eOHO-METOMUECKUE MATEPUAIIBI B QJICKTPOHHOM BHUJIC O
JTMCLUIUIAHE, IPEICTaBlIeHHbBIE Ha caiite http://mospolytech.ru B pasnene: kadenpa
«Texunueckas mexanuka» http://mospolytech.ru/index.php?id=4552
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https://e.lanbook.com/book/4546#book_name
http://нэб.рф/catalog/000219_000011_RU_ГПНТБ_России_IBIS_0000650744/
https://biblio-online.ru/book/5F650031-40A8-4D56-A1F5-182000702C1B
https://biblio-online.ru/book/5F650031-40A8-4D56-A1F5-182000702C1B
https://biblio-online.ru/book/83A3625F-B0FB-4C79-9D83-5913F0681EB0
https://biblio-online.ru/book/83A3625F-B0FB-4C79-9D83-5913F0681EB0
http://www.knigafund.ru/books/207785
http://window.edu.ru/resource/188/77188
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/index.php?id=4552
http://mospolytech.ru/
http://mospolytech.ru/index.php?id=4552

8. MarepuaibHO-TEXHHYECKOE O0ecneyeHne T CUUIIUHBI.

Kadenpa nmeer 5 KOMIbIOTEPHBIX KJIACCOB M CHEIMATH3UPOBAHHYIO ayAUTOPHIO.

9. MeTozmquKne PEKOMEHIAIIUNA NJISA CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB

CamocrosiTenbHas padoTa sIBJASETCS OJTHUM U3 BUOB TOJTYyUYECHUS
oOpa3oBaHus 00yUaOIUMKCS U HAallpaBlieHa Ha:

[ u3yyeHre TeoOpeTUYECKOro MaTepuaa, MoAroTOBKY K JEKIIMOHHBIM U
CEMUHAPCKUM (ITPAKTUYECKUM ) 3aAHITHSIM;

[ MOATOTOBKY K TECTUPOBAHUIO;

[] MOATOTOBKY MpPE3eHTALMH TI0 MPEIJI0KEHHON TEME.

CamocTosiTennbHass paboTa CTYACHTOB TMPEACTaBIsAET COOON BakHEiIee
3BEHO y4yeOHOro nmpoliecca, ©0€3 NpaBUJIBHOW  OpraHu3alid  KOTOPOTO
00y4aronuiicss He MOKET OBITh BEICOKOKBAIM(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTy#eHT JODKeH MOMHHUTH, YTO MPOBOAUTH CAMOCTOATEIbHBIC 3aHATHS
cienyet peryisipHo. O4eHb BaXKHO MPWIOKHUTh MAKCUMYM YCHUJIUH, BOJH, YTOOBI
3aCTaBUTH ce0sl paboTaTh C MOJTHOW HArpy3KOM C MEPBOIrO JHS.

He cnenyet oTkiagpiBath paboTy Takke M3-3a HEPaOOUEro HaCTPOEHUS WU
OTCYTCTBHsI BJOXHOBeHMs. HacTpoeHue Hyx HO co3naBaTh camoMmy. I[loHumanue
HEOOXOJUMOCTH BBINOJHEHUsI pabOThl, 3HAHUE LIE€JH, OCMBICICHUE MEPCIEKTUBBI
OJIarONpUsITHO BIUSIOT HA HACTPOEHUE.

Kaxxaplif CTyJEHT JOJDKEH caM IUIaHHPOBAaTh CBOK CaMOCTOSITENIbHYIO
paboTy, MCXOJl M3 CBOMX BO3MOXXHOCTEM U MPUOPUTETOB. DTO CTUMYJIHUPYET
BBITIOJTHEHHUE PAOOTHI, co3daeT Oojiee CIOKOWMHYH0 OOCTaHOBKY, YTO B HTOTE
MOJIOKUTETHHO CKa3bIBACTCSl HA YCBOCHUH MaTepHara.

BaxxHo mnonHee yyecTh OOCTOSATENBCTBA CBOEW pabOThHI, YSICHUTb, YTO
ABIIIETCS TJIABHBIM Ha JaHHOM OJTare, KakKylo I[OCJIe0BaTeIbHOCTh pPabOThI
BBIOpaTh, YTOOBI BBHITIOJHUTH €€ JyYllle U C HAUMEHBIIUMH 3aTpaTaMu BPEMEHH U
SHEPTHUH.

Jl7is 1070 TBOPHON pabOTHl HEMATOBAXKHOE 3HAYCHHE MMEET OOCTaHOBKa,
opranuzanusi pabouero mecra. HyxkxHo m006uThCs, 4TOOBI MeCTO pPabOTHI IO
BO3MOKHOCTH OBLIO MOCTOSTHHBIM. Pa0oTa Ha MPUBBIUHOM MECTE JieaeT ee Ooee
1040TBOPHOM. [IpoayKTHBHOCTH pabOThI 3aBUCUT OT MPaBUJIBHOTO YepEAOBaAHUS
TpyZa u otasixa. [loaTomy Kaxkaple yac wid ABa cieayeT Jenarh nepepsiB Ha 10-
15 munyT. BBIXOAHBIE THU JIy4YIlle TOCBSITUTH AKTUBHOMY OTIBIXY, 3aHITHSIM
CHOPTOM, MPOTYJIKaMHU Ha CBEXKEM BO3Ayxe U T.J. Jake mepekitoueHue ¢ 0JHOTO
BUJIa YMCTBEHHOU pabOThI HA APYTON MOKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyAeHT JOKEeH TIOMHUTBH, YTO B Mpolecce O0ydeHHUs BaKHEHUIIYIO POJIb
UIrpaeT camocTrosiTeNbHas pabota ¢ kHMroil. HayuuTbes paboTarh ¢ KHUTOW —
BaXHEHIIas 3amada cTyAeHTa. be3 3Toro HaBblka OyneT Ype3BBIYAHO TPYAHO
W3y4aTh TPOTPAMMHBIA MaTepuand, W MHOTO BpeMeHH OyJIeT MOTpadyeHo
HepalnnoHaNbHO. PaboTa ¢ KHHTOW CKIaAbIBa€TCs U3 YMEHHUS MOA00paTh
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HEO0OXOMMbIC KHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTUPOBATh, BEIOPAThH TJIABHOE,
YCBOUTH U IPUMEHHUTh HA MPAKTHUKE.

10. MeToauveckue peKOMeHIAUM ISl MPenoaaBaTeJisi

OcHOBHBIM TpeOOBaHMEM K MPEMOJABAHUIO JUCIHHUIUIMHBI  SIBJISCTCS
TBOpPYECKHUH, TPOOJEMHO-IUAIOTOBBIA HMHTEPAKTUBHBIM IOJXO0J, IMO3BOJISIONINN
MOBBICUTh UHTEPEC CTYJICHTOB K COJICP’KaHUI0 YUYEOHOT0 MaTepuaa.

OcHoBHast (popma U3y4YEeHUS! U 3aKPEIUICHUS 3HAHUW 10 3TOW JUCHUILIUHE —
JEKUHOHHAss W mnpaktudeckas. IlpenomaBarens JOIDKEH MOCIEIOBATEIBLHO
BBIUNTATh CTYJICHTAM PAJ JICKIHH, B XOJAE KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHUE HA KJIIOUYEBBIX MOMEHTAX KOHKPETHOTO T€OPETHUYECKOrO Marepuaia, a
TaKXe€ OpraHMW30BaTh MPOBEJACHUE MPAKTUYECKUX 3aHATUN TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYJCHTOB, CTHUMYJIUPOBATh CAMOCTOSITEIIBHOE
M3BJICYCHHE HMH HEOOXOJUMOM HH(pOpMAIMd U3 Pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEIIbHBIM aHaJIW3 METOJOB pEIICHUH, COMOCTABJICHUE IIOJYYEHHBIX
pe3yJbTaToB, GOPMYJIHUPOBKY M apTyYMEHTAIIUIO COOCTBEHHBIX B3TJISI0B HA MHOTHE
CIIOPHBIC MMPOOJIEMBI.

OcHOBY y4YeOHBIX 3aHATUH 10 JUCIUIUIMHE COCTABJISAIOT JIGKIUH. B
mporiecce OOy4YEHHs CTYJACHTOB MCHOJB3YIOTCS pa3IMYHble BHUIbI YYCOHBIX
3aHATUN (QyAUTOPHBIX M BHEAYJIUTOPHBIX): JIEKIIMH, CEMHUHAPCKUE 3aHSITHUS,
KOHCYJIbTallMM W T.J. Ha mepBoM 3aHATHH MO JaHHOM Y4eOHOW JUCIUILIMHE
HEO00XO0JIUMO O3HAKOMUTH CTYJIEHTOB C MOPSIIKOM €€ U3yYEHUs, PAaCKPBITh MECTO U
pOJb NHUCUUIUIMHBI B CHUCTEME HAyK, €€ MPAKTUUECKOE 3HAYECHUE, JOBECTH 0
CTyAEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroToBKE K JICKIIMOHHBIM 3aHATHSIM MO Kypcy «Teopernueckas
MEXaHHMKa» HEO0OXOAUMO TIPOJyMaTh IIJaH €ro IPOBEICHHS, COJEpKaHUC
BCTYIHUTEIbHONW, OCHOBHOW M 3aKJIIOUYUTEIIBHOW YacTH JIEKIIUH, O3HAKOMHUTBCS C
HOBHUHKaMH  Y4eOHOM HM  METOJMYECKON  JIUTEpaTyphl,  IyOJIUKAIMAMU
MEPUOJNYECKON TI€YATH T10 TEME JICKIIMOHHOTO 3aHSTHS, OIMPEICIUTh CPEIACTBA
MaTepUAIbHO-TEXHUYECKOTO O00CSCIeUeHUsI JICKIIMOHHOTO 3aHATHS M TOPSI0K HMX
WCIOJB30BaHUsI B XOJIE UTEHUS JICKIMHA. YTOYHUTH IUIAH IPOBEIACHUS
MPAKTUYECKOTO 3aHATUS IO TEME JICKIIHH.

B Xxome neKuuMOHHOrO 3aHATHS NPENnoAaBaTelb JOJDKEH Ha3BaThb TEMY,
y4eOHBIE BOIMPOCHI, O3HAKOMHThH CTYJICHTOB C TIEpEYHEM OCHOBHOU W
JTOTIOJTHUTENIBHOM JIMTEPATYPhI IO TEME 3aHSITHUA.

Bo BcTynuTenbHONW YacTH JEKIMU OOOCHOBAaTH MECTO W POJb HM3ydaeMoOu
TeMbl B Yy4eOHON IUCHMIUIMHE, PACKPBITh €€ MpaKkTHU4ecKoe 3HaueHue. Eciu
YUTAETCS HE TIepBasi JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MpPEAbIayIIeH, He
HapyIas JIOTUKUA W3JI0KEeHUsI y4eOHOTO mMaTepuaina. JIeKIuio ciieqyeT HauyuHaTh,
TOJIBKO 4€TKO 0003HAUMB €€ XapakTep, TEMY U KPyT TE€X BOMPOCOB, KOTOPHIC B €&
xoJie OyAyT pacCCMOTPEHBI.
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B ocHOBHOW d4acTh JIEKIIMHM CIEAYeT PACKphIBATh COJEpKaHHE YUeOHBIX
BOIPOCOB, AaKIEHTUPOBaTh BHHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaTEroOpHUsX,
SABJICHUSIX U MPOIECCaX, OCOOCHHOCTAX UX MPOTEKaHMs. PacKphiBaTh CYIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOYEK 3PEHMS] M HAYUYHBIX MOJXO0JI0OB K OOBSICHEHUIO TEeX
WIM WHBIX SIBIEHUH U TmporeccoB. Creayer apryMeHTUpPOBaHO OOOCHOBATh
COOCTBEHHYIO TMO3UIIMIO MO CIOPHBIM TEOPETHYECKUM BorpocaMm. [IpuBoauThH
npuMephl. 3aJaBaTh M0 X0y U3JI0KEHUS JEKIIMOHHOTO MaTepuaia pUTOPUUYECKHE
BOIIPOCHI M CaMOMYy JlaBaThb Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHBH3AIlUU
MBICTUTEIBLHON JAESTEILHOCTU CTYJAEHTOB, MOBBIIICHUIO UX BHUMAaHUSI U MHTEpeEca
K Marepuanay JEeKLUHH, ee coiaepxaHuto. IIpenonaBarenb OOMKEH pPYKOBOIUTH
paboTOli  CTYAGHTOB 1O KOHCHEKTUPOBAHUIO  JIEKIIMOHHOTO  MaTepuana,
MOTYEPKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUI
M3y4aeMO# TeMbI, 0CO00 BBIZEIASA KaTeTOPUIHBIN amnmapar.

B 3akmrounTenbHOM YacTH JIEKIIMU HEOOX0AUMO ChHOpMYIHPOBATH OOIIHE
BBIBO/JIBI IO TEME, PACKPBIBAIOIIIUE COJEPKAHNUE BCEX BOIPOCOB, OCTABICHHBIX B
nexkuuu. OOBSABUTH TUIAH OYEPETHOTO CEMUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSTHS,
JaTh KpaTKUE PEKOMEHJAIMU IO TMOArOTOBKE CTYJIEHTOB K CEMUHApy WU
nabopaTopHoit pabore. OnpenenuTh MECTO U BPEeMsl KOHCYJIBTAIIMHU CTYJICHTaM,
MOXKEJIABIIUM BBICTYNIUTh Ha CEMUHape C JOoKJIaJgaMu U pedeparamu 10
aKTyaJIbHBIM BOIIPOCAM OOCYK/1a€MOM TEMBI.

[Ipu »>TOM BO BceX YacTsIX JEKIMH HEOOXOAMMO BECTH JHAJIOT CO
CTyJICHTaMU U JIaBaTh CTYJICHTaM BO3MOKHOCTh IUCKYTUPOBATh MEKTy COOOM.

[lenb mpakTUYECKUX 3aHATUNA OOECIEYUTH KOHTPOJIb YCBOCHHSI y4eOHOIO
Marepualia CTyJICHTaMH, PaCIIMPEHUE U YTIIyOJIeHUE 3HAHUM, MOJyYeHHBIX UMH Ha
JEKIUAX M B XOJIe CaMOCTOATENbHOW padoThl. [loBbilieHne >(QPeKTUBHOCTH
MPAaKTUYECKUX 3aHATUU JOCTUTAETCS TMOCPEICTBOM CO3JaHUsl TBOPYECKOMU
0OCTaHOBKH, pacroJjiararoiieil CTYJIEHTOB K BBICKA3bIBAaHUIO COOCTBEHHBIX
B3TJISIIOB M CYXXJICHUN IO OOCYXIaeMbIM BOMPOCAM, KEJIAHUIO Yy CTYICHTOB
nmopadoTaTh Y TOCKU IIPH PEIICHUU 3a]1a4.

[Tocne Kaxaoro JIEKHMOHHOTO M MPAKTUYECKOrO0 3aHATUA CHENaTh
COOTBETCTBYIOIIYI0 3allMCh B JKypHaJIaX YyyeTa T[OCEIIAeMOCTH 3aHSTUN
CTYJICHTaMH, BBIICHUTH Y CTApOCT YYE€OHBIX TPYII MPUYUHBI OTCYTCTBHUS
CTyACHTOB Ha 3aHATUsAX. lIpoBoauTh TpynmoBble UM  HHAUBUYAIbHBIE
KOHCYJIBTAIIMM CTYJIEHTOB IO BOMNPOCAM, BO3HUKAIOIIMM y CTYJEHTOB B XOAE HX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHOW aTTECTAlMH M0 Y4eOHON NUCIUIIINHE,
PEKOMEHI0BaTh B MOMOIIb YUE€OHbIE U JAPYTrUe MaTepHualibl, a TaKXKe CIPAaBOYHYIO
JUTEPaTypYy.

B JEeKUMOHHBIX WM MPAKTUYECKUX HEOOXOJAMMO BECTH JHUAJIOT CO
CTyJICHTaMU Y JIaBaTh CTYJCHTaM BO3MOXKHOCTh IUCKYTUPOBATh MEXKTy COOOM.

IIpenonasarens, NPUHUMAKOLIMNA 3a4€T, JIMYHO HECET OTBETCTBEHHOCTH 34
MIPABUJIBHOCTH BBICTABJICHHS OLICHKH.
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HPUJIOKEHUSA k pabdoyeii mporpamme

A. CTpyKTypa ¥ cojiepKaHue TUCIUTIIUHBI
b. AnnoTanus pabodeil mporpaMMbl JUCITUATIIIAHBI
B. ®oHp O1IEHOYHBIX CPENICTB

19



CprKTypa " COACPIKAHNEC NUCHUITIINHBI ((TeOpeTI/I‘ICCKaﬂ MCXaHHUKa» 110 HallpaBJICHUIO ITIOATOTOBKHU
15.03.01 MammnocTpoenue. IIpodguiab «KoMIuieKCHbIE TEXHOJIOTHYeCKHe MPOLEeCChl M 000py10BaHuUe

MAIIMHOCTPOCHU D)
(bakamaBp, 3a0uHas Gpopma)

[Ipunoxenue A.

Buabl yueOHo# padoThl,

® . Dopmbl
2 | x & BKJIIOYAN CAMOCTOATENLHYIO Buabl camocrosiTe1bHON padoThI aTTeCTA
S| 35 padoTy CTyICHTOB, CTY/ICHTOB
Pasznen S = @ 1070}
5| 2= U TPYAOEMKOCTh B Yacax
o |F8
n/n ° CP | KC
J | II/C | JIab C P K.P. | K.IL. | PI'P | Pedgepar | K/p | D 3
Tpernii cemecTp
OcCHOBHbIE TIOHATHSA CTaTHUKU. AKcHUOMA.
Ces13u u cuibl peakuuid cBsazeil. Cucrema
CXOISIIIUXCS CUJI. YCIOBUS PaBHOBECHS.
MOMEHT CcuJIbl OTHOCUTENIBHO LIEHTpa | +
ocu. Ilapa cun. MomeHT napsl. CBolicTBa
1 map cuia. Teopus o0 mHapamwIeIbHOM +
" | mepenoce cui. [IpuBeneHne mpou3BoIbHON 4 4

IUIOCKOM CHUCTEMBI CWJI K 3aJaHHOMY
LEHTpy. YcioBus paBHOBecusa. Teopema
Bapunbona. PacnpeneneHHbsle HarpyskH.
Tpenue ckonpxeHus. Meroauka perieHus
3azad. Bergaua 3aganns va PI'PC-2, C-5.
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Kunematuka. Bsenenune. Kunemaruka
toukd. CrnocoObl 3agaHus  JIBHXKEHUS
Toukd.  OmnpeneireHue  CKOPOCTH U
yckopenusa. IlocrynaTtenbHoe JABH)KEHUE
TBEPJOTO Tena. OcHoBHBIE
KHMHEMaTUYeCKUe XapaKTePUCTHUKHU.
Bpamenue  TtBepmoro - Tena  BOKPYT
HEMOJIBUKHON oCH. OcHOBHBIE
KMHEMaTUYECKUE XapaKTEPUCTHUKHU.
OmnpeneneHre CKOPOCTEH U YCKOPEHMIA
TOYEK BpALIAKOLIErocss Tena. BeKTopsl
YIJI0BOM CKOPOCTH U YTJIOBOTO YCKOPEHHUSI.
®opmyna Oinepa. Bwimaua 3amaHus Ha
PI'P K-1.

CnoxxHoe NBM)KEHHE TOYKH. Teopembl O
CIIO)KEHHHM CKOPOCTEH M YCKOpPEHHH MpH
cioxHoM JBrkeHnu. Teopema Kopuonuca.
Brinaua 3aganuii Ha PI'P K-2.

[Inmockoe  nBMKEHME  TBEPHOrO  Teja.
TeopeMa O CKOPOCTAX TOYEK IUIOCKOH
(GuUrypsl u ee ciIeACTBHUS.

MrHOBEHHBIN UEHTP CKOPOCTEN. .

Teopema 00 YCKOpPEHMSIX TOUYEK IIOCKOM
¢urypsl. MeToauka pemieHus — 3ajad.
Brimaya 3aganuii na PI'P K-3, K-5

Hroro:

18

18

YerBepThlii ceMecTp

Junamuka Touku. OCHOBHBIE TEOPEMBI
TUHAMHUKU TOYKU M CUCTEMBI: O JBUKCHHUH
LIEHTpa Macc, 00 M3MEHEHUH KOJIMYECTBA
OBUKEHUsT U 00 M3MEHEHUHU
KMHETUYECKOTO MOMEHTa CUCTEMBI.
Juddepenunanbabie YpaBHEHUS
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BpAIIaTeIbHOTO H IIJIOCKOTO JIBHYKEHUI
TBEPAOro Teina. MeToJuKa pelieHus 3aaa4
1 Bbljava 3ajanuii Ha PI'P JI-1, JI-3.

Pa6ora. MomHocTb. Kunernueckas
SHEprus CHCTEMBI. Teopemsr 00
W3MEHEHUH KUHETUYCCKON DHEpPTHH s
TOYKM M CHCTeMbl. MeTonuka peleHus
3a7a4 ¥ Bblava 3ananuii Ha PI'P J]-5.

[puamun  anambepa ais  TOYKA U
cuctembl. ['JIaBHBIH BEKTOp W TJIABHBIN
MOMEHT cui uHepuuu. Onpejaenenue
JTMHAMUYECKUX PpEeaKIUid BpalllaroIIuxcs
BAJIOB. Meroauka penieHus 3a1ad U
BbIJaua 3amanuii Ha PI'P JI-6.

DOJeMEHThl  aHAJUTHYCCKOH  MEXaHHKH.
[IpuHIUTT  BO3MOKHBIX  MEPEMEIICHUM.
OOmee ypaBHEHHE TUHAMHKH. MeToauka
peleHus 3aj1a4d ¥ Bblava 3aganuii Ha PI'P

71-8.

Uroro:

18

18
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Hpuioxenue b.
AHHOTaIUs IPOrPaAaMMBbI THCHUILUIUHBL: «TeopeTnyeckasi MexaHMKa
1. Heau 1 32702494 AUCHUIIMHBI

K ocHOBHBIM meJasaM OCBOCHUA AHCHHIIIIMHBI «TGOPGTI/I‘ICCKa}I MCXaHHKa»
CICAYyCT OTHCCTHU:

- BJIaJICTb OCHOBHBIMHU IIPHUHOWUIIAMHU W 3aKOHAMH TGOpGTH‘-IGCKOﬁ
MCXaHUKH, U UX MaTCMAaTHN4YCCKHUM O6OCHOBaHI/I€M;

- TI0Ka3aTh, YTO TEOPETHYECKAs MEXAHUKA COCTABJISAECT OCHOBHYIO
0a3y COBPEMEHHOM TEXHHUKH C PACHIMPSIONIMMCS KpPyrom Hpoosem,
CBS3aHHBIX C METOJAaMH PACYETOB U MOACIIUPOBAHUSA CIIOKHBIX SBJICHUM;

- NOATOTOBUTh K  JCSATEIBHOCTH B  COOTBETCTBUM  C
KBATM(PUKAIMOHHON XapaKTepUCTUKON OakanaBpa IO HAMpaBJICHUIO, B
TOM uuciie (GOpPMUPOBAHUE YMEHHMM HCIIOIB30BaTh METOJBI pacyeTra B
podecCUOHANIbHOM eI TEIbHOCTH.

K ocHOBHBIM 3agavdyaM OCBOCHHMA NJUCHUIIIMHBI «TeOpCTH‘IGCKa}I MCXaHHKa»
CICAYyCT OTHCCTHU!

- MI0Ka3aTh, YTO POJIb U 3HAYEHHE TEOPETHUUECKOU MEXAHUKH COCTOMT
HE TOJBKO B TOM, YTO OHA MPEACTABIISIET COOOW OJIHY M3 HAYyYHBIX OCHOB
COBPEMEHHOM TEXHUKH, HO M B TOM, YTO €€ 3aKOHBI M METOJbI JAIOT TOT
MUHUMYM (GYHIAMEHTAIBHBIX Ha 0a3e KOTOpBhIX Oyayuiui OakayiaBp
CMOXKET CaMOCTOSITEIPHO OBJIaJICBaTh BCEM HOBBIM, C YEM €My MPHUIACTCS
CTOJIKHYTHCS B MPO(HEeCCHOHATBHOM IEATSTLHOCTH.

2.Mecro nucuumianHbl B cTtpykrype OIl

HucunminHa «TeopeTudeckass MEXaHUKa» OTHOCHUTCS K YHMCIY AUCUUILIMH
0azoBoii yactu (oOmemnpodeccuonanbHas 4Yactb b-1.1)  ocHOBHOI
oOpa3oBaTenbHOM mporpaMmbl OakanaBpuata. Juciurumnaa « Teoperuueckast
MEXaHHKa» B3aMMOCBSI3aHA JIOTUYECKH U COJIEPKATEIBbHO CO CIEAYIOUIUMU
nucuumnaamu OOIT:

— Bricmas MaremaTtuka;

— OCHOBBI IPOTPAMMUPOBAHUS Y AJITOPUTMHU3AIUN B MAIIIMHOCTPOECHUU

— du3uka,

— NnxenepHas rpaduyeckas uHpopmanus

— ConpoTuBiieHUE MaTEPHUAJIOB;

— Teopust MEXaHHU3MOB Y MAIIIUH;

— OCHOBBI POEKTUPOBAHUS JIeTajel U y3J10B MaIlIHH.
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3.TpeGoBaHus K pe3yibTaTAM OCBOEHMS AN CIUIINHBI

B PE3YIbTATC OCBOCHUA NUCHUIIJINHBI ((TCOpCTI/ILICCKa}I MCXaHHKa» 6aKaJ1aBp

JIOJIKEH
3HATD:

e (OcHOBHBIE ITOHSATHSA 3aKOHA MCXaHHWKH, MCTOJAbI NU3YyUCHU paBHOBGCI/II;'I
JABHXKCHUA MaTepHaanoﬁ TOYKH, TBEPAOTO TCJIa U MEXaHNMYECKOM CUCTEMEI.
MGTOI[BI HU3Yy4YCHUS PAaBHOBCCHA TBEPAbIX TCI N MCXaHHYCCKUX CUCTCM
Crioco0sbI HU3Yy4YCHUS IBUKCHUA MaTepHaHBHOﬁ TOYKHU, TBEPAOTO TCJIAa U

MEXAHUYECKON CUCTEMBI.

YMmeTh:

o [IpuMeHSTH MOJyYeHHBIC 3HAHUS JIJIS1 PEIICHUS] COOTBETCTBYIOUIUX
KOHKPETHBIX 3a/1a4 MEXaHUKHU, CBI3aHHBIX C PACUETHO-IKCIIEPUMEHTAIBHOM,
MPOEKTHO-KOHCTPYKTOPCKOM M TEXHOJOTUYECKOU NS TEIbHOCTBIO.
[IpuMeHATDH MOTyYeHHBIC 3HAHUS TP PEIICHUU PAKTUYECKUX
WHKEHEPHBIX 3a7a4. BeiOupars anroputm pemienus. [IpoBoauts anamus

ITOJIYYCHHBIX PC3YJILbTATOB.

Baagern:

e Hagprsikamu pemiCcHusl CTATUCTHYCCKHUX W KHHCMATHUYCCKUX 3aJiad, 3aJdaq

JUHAaMHUKKX MW aH aJIMTUYECKOMN JUHAaMHKH.

HaBpikamu pacueroB u

IMPUMCHCHUCM MCTOJOB MCXAHUKHU JII HM3YUCHHUA APYIUX CIICOUAJIBHBIX

WHKXCHCPHBIX TUCIUIIINH.

4.00b6M TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHo# padoThI Bcero yacos Cemectp
OO0masi Tpy10eMKOCTh 216 (63.e.) 3,4
AyIUTOpPHBbIE 3aHATHSA 72 72
(Bcero)
B ToMm 4yucae
JEeKINHA 36 36
IIpakTnueckue 36 36
3aHATHA
JlaGopaTopHbie HeT HeT
3aHSITUA
CamocrosiTesibHAst 144 144
padora
KypcoBasi padora 4
KypcoBoii nmpoekt
Bua npome:xxyTouHon 3auer, 3x3amMeH
arrecTauuu
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Ipunoorcenue B x
paboueli npozpamme

MMHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHHUS POCCHUICKOM OEANEPAIIVN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YVUPEXK/IEHME BBICHIEI'O OBPA3OBAHUS

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenne noarorosku: 15.03.01 «MammmHOCTpOCHHE

OIl(nmpoduis): «KOMILIEKCHBIE TEXHOJOTHYECKHE MPOIECCH U 000py10BaHUE
MAIIMHOCTPOCHUSI»

®dopma 00yueHUs: OUHO-3a0UHAas
Bun npodeccronanbHoii gesrenbHOCTH: [IpOM3BOICTBEHHO-TEXHOIOTUYCCKHIA

Ka(bez[pa: TexHuuyeckas MeXaHMKA U KOMOBIOTEPHOE MOJICTIUPOBAHUE

POH/I OHEHOYHLIX CPEJICTB

MO JUCLUTJIUHE

Teopernueckas MEXaHUKA

Cocrag: 1. Ilacnopt (hoHa OLIEHOYHBIX CPE/ICTB

2. OnucaHue OLEHOYHBIX CPEJCTB:

MockBa, 2022 rox
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IMacnmopT (poHIA OLIEHOYHBIX CPEACTB MO AUCHUILINHE « TeopeTnyeckasi MEXaHUKA
IMoka3aTenb ypoBHs ¢chOPMHUPOBAHHOCTH KOMIETEH UM

Kog DNEeMEHTHI Kontponupy | Ilepuo Bunel CrniocoOsr Cpencr
KOMIIETEHIIMHM | KOMIETCHIIMU | €MbIe JUYHOCTh | KOHTPOJ | KOHTPOJIsS Ba
(wactu MOJTyJIH, KOHTPOJIS | A KOHTPO
KOMIIETEHIIMU | pa3Jiesbl st
) (TeMsr)
JUCIUTLIAHBI
no paboueit
porpaMme
1 2 3 4 5 6 7
OIIK-11 3HaHus: Buner cBsizeit | Texyrmmii Cobecen | 1) Ycruo (Y) | Perymsp
Cnocoben OcCHOBHbIE B wiockux U | (TEK), opanue, | 2) [TucbMeH- | HOCTh
NPUMECHSITh MTOHATHS MPOCTPAHCTB | MOCTE tectupo | Ho (I), BBITIOJIH
CCTECTBCHHOH | 3aKOHa SHHBIX W3Y4YeHHs] | BaHHE, 3) Komnbio- | enusPI’
AY4HBIC U MCXaHUKH, CHUCTCMaX, pasacia KOHTpPOJ | TCpHbIC P,
OOIICHHKEHED | METOMBI MIPOEKIIUU JTUCIUIUINH | bHBIE texHojoruu | TecTsl,
HBIC 3HAHUS, W3yUYCHUS CHJI Ha OCH bl paboter | (KT) OK3.
METO/IbI paBHOBECHIA KOOpJIMHAT, OUIIETHI,
MaTEeMaTUYeCK | IBMKCHHS MOMEHTBI [IpomexyTt | 3auer 1)Verno (V) | 3amanus
Oro aHaJM3a U | MaTepUaIbHO | CHUJI ouHas 2) [ucbmen- | Ha
MOJCIMPOBAH | i1 TOYKH, OTHOCHUTEJIbH | aTTecTalus Ho (II), KOHTP.
us B TBEPJIOTO TeJIa | O OCEH M (TTA) mo 3) Kommpro- | paGoThl
npodeccuoHa | u [EHTpA, OKOHYAHUU TEpHBIE
JBHOM MEXaHUYECKO | YpaBHEHHS cemecTpa TEXHOJIOTUHU
NEATEIIBHOCTH | I CHCTEMBI paBHOBECHSI (KT)
Ymenus: Pacuer-
IIpumeHnATH HO-
MOJTy4YeHHBIE rpaduy
SHAHMS TS ecKue
peleHus paboThl
COOTBETCTBYIO u
IMX KypcoBa
KOHKPETHBIX s
3a/1a4 paboTta
MEXaHHKH,
CBSI3aHHBIX C
pacueTHo-
IKCIIEPUMEHTA
JIBHOM,
MPOEKTHO-
KOHCTPYKTOPC
KOU 1
TEXHOJIOTHYIEC
KOM
JESITSIIbHOCTh
10
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HaBrikn: 3amura
Habikamu PI'P
pacueToB U
IPUMEHEHHUEM
METO/I0B
MEXaHUKH [
U3YYCHHUS
JIPYTHUX
CIEIUATbHBIX
WHKEHEPHBIX
JCITUTLIAH
Ilepeuens oyenounvix cpeocme no oucuyuniune Teopemuueckan mexanuxa
HaumenoBanue [IpencraBnenue
No OLCHOYHOTO KpaTkas xapakrepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
0C cpelcTBa CpeacTea ®OC
1 KonTponbnas pabota CPEICTBO  NPOBEPKH  YMEHHIL NIPHMCHATS KoMIiekT KOHTPOIBHBIX
(K/P) [0JIyY€HHbIE 3HAHMS JUIsl pELICHUs 3aaay saaHml 10 BAPHAHTAM
OTIPEICIEHHOTO THIIA TI0 TEME HIIM pa3/ieiy
CpeAcTBO TPOBEPKH YMEHUH MPUMEHSTH
PacuetHo- [OJTy4YEeHHBIE 3HAHUS o 3apaHee KomruiekT 3aganuii 1uist
2 | rpadudeckas paboTa [ONpPENSIICHHON METOJUKE Ul PEIICHHUs BBITIOJTHEHUS pacYeTHO-
(PI'P) 3ajad  WIM 3aJaHUi [0 MOAYJIIO WU rpadgudecKkoit paboThI
TUCIIUIIMHE B IIEJIOM.
[TponykT CaMOCTOSITENTLHOM paboTsI
CTyJIeHTa, MPEACTaBISAIONNI cO00l KpaTKoe
M3II0KEHUE B MUCEMEHHOM BUJIE
[OJIyYEHHBIX pEe3yJbTaTOB TEOPETUYECKOTO
3 Pedepar aHaNM3a OompeAeNieHHOW Hay4dHOU (y4yeOHo- Tewmbl pedepaToB
(P) pefeneHHo y4HOU (yueOHO pedep
MCCIIEIOBATENIbCKOM)  TeMBbl, TIJIe€  aBTOP
pacKpbIBaeT CyTh HCCIEIyeMOH MPOOIEeMBbl,
MIPUBOJIUT PA3INYHBIC TOUKH 3PCHUS, a TAKKE
COOCTBEHHBIE B3IVISIJIbI HA HEE.
[TpoaykT CaMOCTOATEIIbHOMN paboTsl
CTYyJICHTA, MPEICTaBIISIOIHIA coboit
Hoxuan, MyoIMIHOE BBICTYIICHHE o
Temns! 10KIIa70B,
4 cooO1IeHne MPEJICTABJICHUIO TOTYYCHHBIX PE3yJbTaTOB coobmeHHii
(10 [pETICHUS oTpeIeICHHOM yae0HO-
MPaKTUYECKOH, Yy4eOHO-HCCIe10BaTeNbCKOM
VTN HAYYHOUN TEMBI
CpeAcTBO KOHTpOJISl, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecelna  MeJaroruvyeckoro
YcTHBIN onpoc  [pabOTHHKA ¢  OOy4arolMMCS Ha TEMBI, Bompocel o
5 cobecelloBaHUE, [CBSI3aHHBIE C HM3y4aeMOM JUCIUIUIMHOW, W TeMam/paszzaenam
(YO) [pacCUMTaHHOE Ha BBIACHEHHE 00beMa 3HaHUMN TUCITUTTAHBI

00ydaromerocst Mo ONpeIeNICHHOMY pasJieny,

TemMe, npolseme U T.11.
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CucrtemMa CTaHIAPTU3MPOBAHHBIX 3aJaHUM,
Tect MO3BOJISIOIIIAS aBTOMAaTU3HUPOBAaTh .
6 . @DOoH/] TECTOBBIX 3aJaHHIA
(T) [IPOLICYPY W3MEpPEHUs YPOBHS 3HAHUU W
YMEHHI 00y4aronerocs.
CpencTBO  MPOBEPKHM  3HAHUM, YMEHUH,
DK3aMeHaIOHHbIE
v SHICTEL HABBIKOB. MOXET BKIIOYaTh KOMIUICKC |DK3aMEHAllMOHHBIE OUIICTHI.
(9b) TEOPETUUECKHUX BOIIPOCOB, 3aj1ad, [[Ixana oueHUBaHUSI.
[IPAKTHUYECKUX 3aIaHMI.

OnucaHue OLEeHOYHBIX CPEICTB
1. DK3aMeHaIMOHHBIE OMJIEThI

1. Haznauenue: Mcnonb3yroTcs 1 IPOBEACHUS IPOMEKYTOUHON aTTeCTallMU 0 AUCLUIIINHE
"TeopeTnueckast MexaHuka"
2. B 6uner BKIIIOYEHO TPH 3aJaHMSL:
3ananue 1. Bonpoc it npoBepKH TEOPETUUECKUX 3HAHUM;
3anganue 2. Bormpoc a1 NpoBepKU TEOPETHUECKUX 3HAHUI;
3ananue 3. 3agayda o OJHOMY U3 pa3JIeNoB.
3. KoMruiekT 3K3aMeHAIIMOHHBIX OMJIETOB BKIIFOYAaeT 25 OuieToB (0Opa3el] mpuiiaracTcs).
4. PernameHT 3K3aMeHa: - Bpemst Ha OAr0TOBKY T€3UCOB OTBETOB - 10 40 MuH

- Cr1oco6 KOHTPOJISA: YCTHBIE OTBETHI.
5. [llkana oLleHUBaHUSA:
a) IpU IPOBEICHUH dK3aMeHa:
"OTJMYHO'" - €CJIN CTYACHT IITyOOKO W IPOYHO OCBOMJI BECh MaTEpUal IPOrPaMMbI 00y4EHUS,
HCUEPIIBIBAOILE, [10CIEI0BATENbHO, TPAMOTHO U JIOTMYECKH CTPOIHO €ro u3jaraer, He
3aTPyAHAETCS C OTBETOM NP U3MEHEHUH 33/1aHus1, CBOOOIHO CIIPABISETCSA C 3a/1a4aMy U
MPAaKTUYECKUMH 33JaHUSMU, IPABUILHO OOOCHOBBIBAECT IPUHATHIE PELICHUS.
"Xopomo"- ecnu CTyAEHT TBEP/IO 3HAET MPOTrPaMMHBIN MaTepuall, FpaMOTHO U 110 CYLIECTBY
€ro MU3JIaraeT, He JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BONPOC, BIIAJCET
HEOOXOIMMBIMU YMEHUSIMH 1 HABBIKAMU TIPH BBITIOJTHEHUH MPAKTHYECKUX 33aHUH.
"Y10BJIETBOPUTEIBHO'" - €CJIM CTYACHT OCBOMJI TOJIBKO OCHOBHOM MaTepual mporpaMMsl, HO
HE 3HAET OTACIBHBIX TEM, JOMyCKaeT HETOUHOCTH, HEAOCTATOYHO MPABHIIBHBIE (JOPMYIUPOBKH,
HapyIaeT MoCce10BaTeIbHOCTh N3JIOKEHNS IPOTPaMMHOT0 MaTepralia U UCIBIThIBAET
3aTpyAHEHUS B BBHITIOJHEHUH MPAKTHUECKUX 3aJaHUN.
"Heyn0BJ1IeTBOPUTEJIBHO'" - €CIIM CTYJCHT HE 3HAET 3HAUUTENbHON YaCTH TPOrPaMMHOTO
MaTepuaa, JOIyCKaeT CephE3HbIC OMMOKH, C OOIBIINMU 3aTPYTHEHUSIMHU BBITIOJTHSET
MPAKTUYECKHE 3aJaHHUs.

a) IpY IPOBE/ICHUY 3aueTa:

«3auTeH0» - €CIIH BBIIIOJIHEHBI BCE 00s13aTENIbHbIE YCIOBUS MOJATOTOBKH CTYJIEHTA K
MIPOMEXKYTOYHON aTTECTAlllH, IPELYCMOTPEHHBIE TPOrpaMMOMN TUCHUIUIMHBL. CTyaeHT
J€MOHCTPHPYET COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOIHIIAX
MoKazarese, onepupyeTr NpuoOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU, HaBbIKaMU, IPUMEHSIET UX B
CUTYyalUAX MOBBIIIEHHON CI0XHOCTHU. [Ipy 3TOM MOTYT OBITh JONYIIIEHBI HE3HAYUTEIbHbIE
OLIMOKHU, HETOYHOCTH, 3aTPYIHEHUS MIPU aHAIUTUYECKUX ONEpalUsiX, IepeHoce 3HaHUN 1
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALINN.

«He 3auTeH0» - eci HE BBITIOJHEHBI 00s3aTeIbHbIE YCIOBHS MMOATOTOBKHU CTYACHTA K
IIPOMEXKYTOYHOM aTTecTaluy, IPeAyCMOTPEHHBbIE Iporpammoit quctuminHel, MJIN crynenT
JIEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB ITPUBEICHHBIM B Ta0JINIIaxX
nokasaresiei, JOMyCKaloTCsl 3HaUnuTeNIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUN, YMEHUH,
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HABBIKOB TI0 PsIy MOKa3aTelel, CTyICHT UCTIBITHIBACT 3HAUYUTEIBHBIE 3aTPYAHCHUS TIPH
OTEPUPOBAHUY 3HAHUSMHU M YMEHUSMU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

Kaxxnoe 3amanne sKk3aMeHaIMOHHOr0 OWJIETa OLleHUBaETCA OTAeabHO. OOIel OLleHKOI
SIBJISIETCS CpeJIHEE 3HAaUCHHE, OKPYTJIEHHOE JI0 LEJI0T0 3HAYCHUSI.

JlonyckaeTcsi MpoBeICHNE 3a4eTOB U 3k3aMeHOB B cucteme LMS (https://Ims.mospolytech.ru/ ) B
BHUJIC HTOTOBOTO TECTUPOBAHUS 0 Kypcy. Kputepuu orneHKH 1 IpaBuiia MPOBEACHHS
TCCTUPOBAHUA IMTPUBCACHBI HAa KYPCC.

O6D836H 9K3aMCHAIIlMOHHOT'O OMJIETA 10 CTATHKE U KHHEMATHKE

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPAROBAHMS POCCHUMCKON DOEJEPALINI
DENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICILHEI'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

CK
dakynbrer ba3zoBbix komneTeHIMH, Kadeapa TexHUUECKOH MEXaHUKH M KOMITBIOTEPHOTO MOJCIHPOBAHUS
Jucnumnza «Teoperudeckas MEXaHUKa
O06pazoBartespHbIE MPOTPAMMBI:

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1.
1. [IpuBenenre NpOCTPAaHCTBEHHOW CUCTEMBI CWII K 3aJaHHOMY LICHTDY.
2. OnpeneneHre yCKOPEHUS TOYKU MPU €CTECTBEHHOM CIIOco0e 3a/1aHusl €€ JBUIKEHUS.

3. 3agaya.

_— Onpenenutes peakuu CBI3€H B

5{ - @ Toukax A, B u C mapHuUpHO-
Q Ay J cousieHeHHO ['-00pa3Hoil 6anku
QQ’ _ ] o o B g AB, eciiu u3BectHbl: P (H),
P = q (H/m), M ( Hwm), 0°, a (m),
- ,_\M b (m), P (H).
§ A
Ve

O0Opaselr HK3aMeHaAIMOHHOT0 OUJIETa 110 IMHAMHUKE:
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MUWHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHUS POCCUNCKON DOEJEPALIMIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHUN
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

@axynprer ba3oBBIX KOMIETeHITNH, Kadenpa TexXHIUECKOW MEXaHUKH W KOMITBIOTEPHOTO MOICIAPOBAHUS
Hucunnnnna «TeopeTndeckas MEXaHUKa

OO0pa3oBaTenbHBIE IPOTPAMMBL:

Kypc 2 ,cemectp 3, 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Teopembl 00 M3MEHEHUM KUHETHUYECKOM 3HEPIMHU MATEPUAIbHOW TOUKM M MEXaHMYECKOH
cucTeMsbl B T depeHIInaIbHON 1 KOHEYHOH (hopmax.

2. IlpuHIMI BO3MOXKHBIX MIepeMenieHui. MneanbHblie CBA3H.

3. 3amaua.

Hnst cuctemsl rpy3oB A u B ¢ Becamu P1 u P>

B ' u Omnoka Becom Q ¢ Maccoil, paBHOMEpPHO
7/7% pacrpeeneHHoit 1o 0001y, ONPENEIUTh:
1) yckopenue rpy3os,
2) HaTskeHMe HUTel Ha ydacTkax AO u OB.
A CuuTtaTh HHUTH HEBECOMOM U  HEpaCTSLHKUMOM,

TpeHHEM Ha ocH OJOKa W Ha TOPH30HTAIBHOU
OIIOPHOH IIIOCKOCTH IIPEeHeOpeYb.

e

2. KoutpoJibHble padoThl
Bpemst Ha BbInosIHEHNE Kax10M paboThl — 20 MUH.
2.1 Pa3nen «Cratuka»

2.1.1. Onpenenenne peakiuii Oop MIOCKOM MPOCTON KOHCTPYKIIMH.
[Ipumep BapuanTta paboOTHI:

/q 5
IR4RRREE)

2.1.2. Onpenenenne peakuil onop IOCKOM COCTaBHOW KOHCTPYKLIUU.
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[Tpumep BapuanTa paboOTHI:

2.1.3. [IpuBeaeHue NPOCTPAHCTBEHHOM CUCTEMBI CHII K LICHTPY.
[Tpumep BapuanTa paboTHI:

z aHo:
F.,F., M, a, b, 0, B

X

Hanmu: R,, R,, R;, Mg,, My, M,

2.2 Pa3nen «Kunemarukay:
2.2.1 Kugematuka TOYKH.
[Tpumep BapuanTta paboOTHI:

Touka IBMXKETCSI B KOOPJAMHATHOMN TUIOCKOCTH XY.
3aKOH JIBIDKCHUSI TOUKH 3aaH ypaBHeHHsIMH X = X(t),
y =y(t) (x,y-Bcantumerpax, t - B CeKyHIax).

Bap. X=X(1), cm y =y(t), cm t; ,cex

5 x=2 sin(%) y=-3 cos(%j +4 1.0

Ornpenenuts TPAa€KTOPHUIO TOUKHU U JI1 MOMEHTA BPEMEHU
t =11, cex. HaliTH:
- MIOJIO’KEHHNE TOYKU Ha TPACKTOPHH;
- CKOPOCTh ¥ YCKOPEHHE TOYKH;
- KacaTeJIbHYI0 U HOPMAJIbHYIO COCTaBJISIOIINE YCKOPEHUS;
- pa)myc KpI/IBI/ISHI)I B COOTBCTCTBYIOIHGIZ TOYKE TpaeKTOpI/II/I.

2.2.2 Ilpeobpa3oBanre NpOCTEHIINX IBUKEHUIN TBEPOTO Tea.
[Tpumep BapuanTa paboOTHI:
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3AJAHUE 2.64Ipys 1 wMexanuzma COBEpIIACT
NpSMOJIMHEIIHOE TOCTYNaTeNbHOe JBIDKCHHE IO

sakony X =25t cm.Ecom r,=8cm,R, =32cm, M
R,=72cu, t=0,4cek, yckopenue a,, paBHO .
cmfcex’ 3

2.2.3 CnoXHO€ OBMXEHUE TOUKU.

[Tpumep BapuanTa paboTHI:

[IpsiMOyTONIBHUK BpaIIa€TCs B IJIOCKOCTH PUCYHKA C MOCTOSIHHOM YTJIOBOM CKOPOCTBIO (@ BOKPYT
ocu, mpoxozsiiel yepes Touky O. [1o mpsiMOyTroIbHUKY MO Tyre OKPYKHOCTH paaunyca
rasuxetcst Touka Mc nmocrosinHo# ckopocthio V. OnpenenuTb OTHOCUTENBHOE, TEPEHOCHOE U
KOPHOJIMCOBO YCKOpeHHe Touku. Ha prucyHke moka3aTh HalpaBJeHHs] BEKTOPOB 3TUX YCKOPEHUH.

]

aHo:
\VV=const;
w=const;
r

/-,\ Hantn:
L0 > a:a, a,
Z S ®

2.2.4 [1nockomapaiienbHOe JBHXKEHUE TBeporo tena. Koseco.

[Tpumep BapuaHnTa paboTHI:

Koneco paguyca 1 M aBukeTcs 0 NpSIMOJIMHEWMHOMY peEJbCy. 3aaHbl CKOPOCTh U YCKOPEHHE
1eHTpa kosneca. Hailtu ckopocTh 1 yckopeHue Touku M, sexarieil Ha o0ozie Koneca, B
MOJI0KEHUH, YKa3aHHOM Ha PUCYHKE.

15

—J OaHo:
R=1m;
V.=2 m/c;
a.=3 mic’

Hantu:
VM ; aM

2.2.5 IInockomnapamiensHOE ABUKEHUE TBEPAOIO Tena. KpuBOMMIHO-IIATyHHBIM MEXaHU3M.
[Tpumep BapuanTa paboOTHI:

B kpuBommnHo-maTyHHOM MexaHu3Me Kpuomun OA Bpamaercs ¢ MoCTOSHHON CKOPOCTBIO (0.
Haiitu ckopoctu u yckopenus Touek Au B. Heo6xoaumblie pa3mepsl U yIIibl IPUBEICHBI HA
PHUCYHKE.
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A OA=]
AB=2]

2.3 Pazgen «lunamukay:
2.3.1 lunamuka MaTepuaibHONU TOYKH.
[Tpumep BapuanTa paboTHI:

Bapuant Ne8

pr3 MaccChbl M ABUKETCS BAOJb FJIEII[KOﬁ
I‘OpHSOHTEUIBHOﬁ IIIIOCKOCTH ITIO, ,Z[CﬁCTBHCM CHJIBI
F , MOYJIb KOTOpOfI MCHJCTCA I10 3aKOHY

F =3t? (m). HaiiTu 3aK0H IBUXEHUS Tea, €CIIU
mpu t=0x=1m, V =0.

2.3.2 Teopema 00 M3MEHEHUN KHHETHYECKOTO MOMEHTA MEXaHUYECKON CHCTEMBI.
[Ipumep BapuanTta paboThI:

B aHo.

My, Mg; Mg,
A Re; Tes O
Pas f (Teno A),
V(0)=0
Hawntu:
Eg

2.3.3 Teopema 00 U3BMEHEHUH KHHETUYECKON SHEPTUN MEXAHUYECKOH CHCTEMBI.
[Tpumep BapuanTta paboOTHI:
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)

aHo:
Mg, My, Mg,
Ry s o R
Ps: k (Teno C); Hantu:
V(0)=0 A,

2.3.4 Ipunanun [JanamOepa 111 MEXaHHUECKON CHCTEMBI.
[Tpumep Bapuanta paboTHI:

Ps: K (Teno C); Hautn:
V(0)=0 Vi a,

2.3.5 Ilpunuun {anambepa-Jlarpanska (O01iee ypaBHeHUE TUHAMUKH).
[Ipumep BapuanTa paboOTHI:

aHo.
m,; mg; mg;
Rai s ol Ry
0 K (Teno C); HawTn:
V(0)=0 V. a,

- OLICHKA «3a4TE€HO» BBICTABISECTCSA CTYJEHTY, €CJIM OH MPUMEHUJI MTOTYyUYEHHbIE 3HAHUS U
pelui 3a7a4y KOHTPOJIbHOU paboThI;
- OIIEHKA «HE 3a4TEHO», €CIM OH HE BBIMTOJIHUI 331aHie KOHTPOJIBHON pabOTHI.
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3. TecThl AJ1s1 IPOBeAeHUsI Py0e;KHOTO KOHTPOJISA 110 pa3feiaM TeopeTHYeCcKO MeXaHUKHU

3.1 Tect no pazneny «Crarukay. Conepxut 18 BonpocoB. BpeMsi Ha BbITloJIHEHHE TecTa 45 MUH.
[Tpumep TeCTOBOTO 3aaHUS:

MockoBCKMid MOJUTEXHUYECKH YHUBEPCUTET
Kadenpa rexunyeckoit MeXaHMKH U KOMIILIOTEPHOT0 MOAeJIMPOBAHUS
Hrorosblii TecT nmo Teopernueckoii Mexanuke. Paznen «Crarukay». Bapuant 23

3aganue 1
PaBHonelicTByrOIIEH CHIT If1 u If2 Oynmet cuma

2) ﬁz 3) R, 40131 ;m OJlHA U3

3agana npoektust R, = 5 H paBHOIESHCTBYIONIEH IBYX CXOIAIIMXCS CHI Ifln If2 Ha TOPU30HTAIBHYIO OCh
Ox. [Ipoekuus cumsbl Ilea 3Ty e och paBHa 7 H. Torma anrebpandeckoe 3Ha4eHUE MPOSKIMH Ha 0Ch OX
CHJIBI IfzpaBHo

1)-1 2)-2 3)2 4H1

3aganue 3

BennunHa paBHOICHCTBYIOMIECH IBYX PaBHBIX 110 MO0 cxomsuuxcs cun F =F, =5 H, obpasyroumx
Mex 1y co0oli yron 60° , papHa

1) 530 2)5H 3) 542 H H10H

3aganue 4
I'py3 Beca P nexur Ha riamkoil HAKIOHHON MOBEepXHOCTH. ONpPeIeTHTh

3HauyeHue cuiisl F , yaepkuBarogiieit rpy3 B paBHOBECHH.

1) Pcosa 2) Psina
3) Ptga 4) Pclgx
3ananue S

YkaxuTe MpaBUJIbHOE HANPaBJIeHUE PEeaKIlii cBa3eil B onopax A u B.

3ajnanue 6
VYkaxuTe MpaBUIILHO HAMPaBJICHUE PEAKIIMM CBA3EH B TOUKE A M HEBECOMBIX CTEpKHsIX 1 u 2.

“I;:#, Ry

3ananue 7
Ykaxxkute nmpaBUIbLHOE HAIIpaBICHUE PEaKLMii CBsi3el B omope A .

N7 A L Nl L BN L

1 Ny
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A g . \?RT 1. ‘?AT 2. ?A i 3. 4.

( _

3ananmne 8
VYkaxxute, Kakoil 13 BEKTOPOB N, =

u300pakaeT MpaBUILHOE b P N,
HanpaBJIeHUe peakiuy onops B. 4

2
]
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N )
W
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IS w

3aganue 9
Ornpeienuts MOMEHT ciitbl P oTHOCHTENBHO 1ieHTpa O, eciu paanyc-BeKTop T
W3BECTCH

1) My =FxP 2)

o

3) Mg =P xT 4) My =-TxP
3apanue 10
Onpenenuts CyMMy MOMEHTOB CHIT P 1/16 OTHOCHUTENBHO LieHTpa O Mo P
1) My =—-P-a-sina+Q-b-sing ; 2) 2 o la

. X
My =Q-a-cosf—P-b-sina F

. [

3) My =—P-a-cosa—Q-b-sing ; 4) Q

My =-P-a-cosa—Q-b-sing

3aganue 11
[Tapoii cut Ha3bIBAETCSl CUCTEMA IBYX CHIL:

1) paBHBIX MO MOJYIJIIO, TAPAJIICIBHBIX U HAMPABJICHHBIX B IPOTUBOMOIOXKHBIC CTOPOHBI;
2) nmexanmx B OJTHON TUIOCKOCTH;3) PaBHBIX MO0 MOIYJIIO U JICKANTUX HA OJHON TIPSIMOIA;
4) paBHBIX 110 MOAYJO U MIEPIICHANKYIISIPHO PACTIOJIOXKESHHBIX.

3aganue 12

OrnpeaeauTh MOMEHT Taphbl CHJT (F_’l, F_’z) OTHOCHTEJIBHO IieHTpa O.
P=P,=10xkH, AB=2mu, d =3 m.

1) My =30kH -m2) My =10xH - m

3) My =—20xH - m 4) My =—10xH - m
3apanue 13

Ha 6anky neiictyer cuna F =4 H u mapa cui ¢ MomeHToM M = 2 Hom.,

OmpenenuTs MOMEHT B 3ajenke A, ecmu AB =4 m.
1) 14 Hm2) -14 H-m3) 16 Hmd) -16 Hm

3anaunue 14
OnpenenuTs BEIUYUHY cUiibl, cxkumMarotet teno E, ecnu M =2 H-w u OA 3:

=2 m
)1 H2)0,5H3)1,5H4)2 H

ﬂ lM

3aganue 15
Kakas cucrema ypaBHeHH# paBHOBeCcHs BepHa? Y

) D Py=0,> M, =0,>My =052
Zpkyzo’ZMAkzo’zMBkzo A C
3) 2 Mp=0,3 Mg =0,> M, =034)

AS
s
o




ZMAKZO’ZMBkzo’ZMDk =0

3aganue 16
Ecnu Bec 6pyca P = 100 xH, To naBienue Opyca AB Ha cTeHy paBHO

1) 50/1,41 H 2)50 H 3)50-1,41 H 4)100 H 4

3apanmne 17
K reny Becom 200 H, KOTOPEIH JISKUT HA TOPU3OHTAIBHOMN MTOBEPXHOCTH, TIPUBS3aHA TOPU30HTAILHAS

BepeBka. KoaddunuenT tpennst ckombxenus paseH 0,2. s Toro, 9ToObI TEIO HAYAIO CKOJIB3UTH 110
MTOBEPXHOCTH, HEOOXOAMMO HATsHKEHNE BEPEBKH, pABHOE
1) 53 2)40 3)32 4) 49

3ananue 18
Onpenenyts HANMEHBIHHA Bec Tpy3a Q, HEOOXOMUMBIN AJIS TOTO, 9TOOBI TEIO A

BecoM 6 KH Haxomuiock B MMOKoe Ha IMIEPOXOBATOM MIIOCKOCTH, €CIIHA KO3PPHUIIHEHT
TpeHUsI CKoJIbkeHus paseH 0,3. 1) Qmin=1,64 xH
2) Qmin=1,44 xH

3) Ql‘ninzl,ss KH 4)
Qnmin=1,35 kH

3.2 Tect no pazneny «Kunematuka». Conepxut 16 Bonpocos. Bpems Ha BeinmoaHeHue tecta 45
MUH.
[Ipumep TecToBOrO 3a1aHU:

MockoBcKkHMH NMOJUTEXHUYECKHH YHHBEPCUTET
Kajenpa rexun4eckoil MeXaHMKH U KOMIIBIOTEPHOI'0 MO/IETHPOBAHUA
Hroroselii Tect mo Teopernueckoii mexanuke. Paznen «Kunemaruka». Bapuant 19

3ananue 1
Uemy paBHO OTHOCUTEIBHOE YCKOPEHHE TOYKH, IBIKYIIEHCS paBHOMEPHO TI0

MOBEPXHOCTU LUJIMH/IPA B INIOCKOCTH, NEPIIEHIUKYJISIPHON K €T0 OCH, €CIIU
IWJIMHIP BpaIlaeTcs paBHOMEPHO BOKPYT CBOEH ocu?

1, =V ? / I + @°r ¥ HaIPABJIEHO IPOTHBOMIONOKHO V.
2)|a,,,|= 2@V + @*r u nanpasneno no cxopoctn V-

3) (@, |=V?/r u manpasieno or 1. A k T. O

4 1a,. 1=V 2/|’ + @°r — 2wV u nanpasieno ot T. O T. 4
3apanue 2

I'py3 1 MexaHu3Ma COBEpUIAET MPAMOIMHEHHOE MOCTYNATENLHOE = T
IBIDKeHHe 110 3aKoHy X =8+ 40t? ey . Ecim ézy}f’ @ é\_\
R, =15cm,r, =10em,R; =15¢cm, t =2,5¢C, ckopocts V), paBHa: 3 i N

1)0,9 2)45 31,5 4)3,0

3ananue 3
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Ckopoctb 1ientpa C Koneca, KaTaiierocs 0e3 CKONbXEeHHS, TTOCTOsSHHA.
VYT0I1, KOTOPBIi COCTABNISET BEKTOP YCKOPEHHS TOUKH, SIBIISIONICHCS
MTHOBEHHBIM [IEHTPOM CKOPOCTEH, ¢ 0chi0 Ox paBeH:

1) 90°2) 30° 3) 0° 4) 180°

3aganne 4.CKOPOCTH IBIKCHHS TOUKH V = 2t 1 +(t - 4)] B momenT Bpemenu t = 4C yrou B rpagycax

MEXKTy BEKTOPOM cKopocTH M ockro OX paseH:
1) 270° 2) 90° 3)0° 4) 180°

3amanmne 5.CKOpOCTh IIEHTPA KATSIIErocs MO IIOCKOCTH 03 CKOJIbKeHHUs Koneca paauyca 0,5 v paBHa 5
Mm/c. CKOpPOCTh TOYKH COITPUKOCHOBEHHS KOJieca C IMIIOCKOCTBIO paBHA:
1)0,5 2)0 3)1 4) 5

3aganue 6
I'py3 1 MmexaHu3ma coBepIIACT NPAMOIMHENHOE MOCTYATEIBHOE

neikenye 1o 3akony X =30t* eu . Ecmu 1, =R, =10cm,R, =75¢m,

t =2c, ckopocts V,, paBHa:
1) 4,52) 6,83) 9,04) 18,0

3aganue 7.3a71aHO ypaBHeHHe ABIKeHns Toukn T = 3ti + 4t] .B MomenT Bpemen, korma I =5 |
KOOpJIMHATA Y TOYKH PaBHA:

1) 4 2)0 3)3 4)5

3ananne 8.JIrkenne Touky 3a1ano ypasuermsavu 0x/dt = 2t° uy=0,5t>. Vckopenne B MoMenT

Bpemenu t =1C pasHo:
1)0,6 2)5 3) 1,5 40,8

3apanmne 9
ITpu kaKoM yCIIOBUHU abCONOTHOE YCKOPEHHUE TOUKH A, IBIKYIIEHCS 0 0001y

BpaIlAIOIIErocs AUCKa, HAlPaBJIeHO M0 KacaTelbHOU K 0001y AucKa?

1) Bcerna

2) Takoro ciy4asi He MOXKET ObITh

3) Ecnu B naunbiit MoMeHT Bpemenn V = @R 1 XOTst ObI OJIHO U3 JIBHKEHHH He
SBJISIETCS PAaBHOMEPHBIM

4) Ecim OTHOCUTENBHOE JBIKEHHUE SBISIETCSI PABHOMEPHBIM

3ananue 10
Kaxkas u3 Gopmyi npaBuiibHO onpeensieTr yckopeHue Kopuosuca Touku 1mo B

BeJIMYMHE, ecnu @ = CONst uV =const ?
=0 2)

=20V 4)

&

=o’r

=—2wV

NS
3) aK()p

3ananne 11
B ykazaHHOM NOJI0KEHUH KPUBOITUITHO-IIATYHHOTO MEXaHU3Ma Touka 4

Kop axop

a

Kop

:

umeer ckopoctbV, =3Mm/c, nnmuna maryna AB =1m. Vrnosas
CKOpOCTb IIaTyHa A5 paBHa:

1) 243 2) 0,3v/33) +/34) 0,543

3ag!alme 12.YrimoBoe YCKOPCHHUE BPAIIAIOMICTOCS TE€JIa U3MECHACTCS COTJIACHO 3aKOHY & = 2t .Ecim Inpu

t, =0 yrmoBas ckopocTs paBHa HyJII0, TO B MOMEHT BpeMeHH t =4C yrioBasi CKOPOCTb Tejla paBHA:
1)2 2)4 3)8 4) 16
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3ajganue 13
I'py3 1 MmexaHu3ma coBeplIacT NPAMOIUHEIHOE MOCTYIATEIBHOE

JBIDKCHHE 10 3aKoHy X = 7t ey, Ecin
R, =80cm,r,=10cm,r, =20cm, t =2,5C, ckopocts V,, paBHa:
1)0,7 2) 0,14 3) 1,44) 2,8

3ananne 14
Kaxkast u3 hopmyJ1 mpaBUIBHO OMIPEACISICT MOAYIb a0COITFOTHOTO

YCKOPEHUA TOYKH, €CIIU a)I/I V IMOCTOSIHHBI?
D [@,.|=0’r + 20V 2) [@,,|=V?/r+ o + 20V

3)

3aganue 15. B MOMEHT BpeMeHH, KOraa yckopenue Touku a =15/ ¢’ a YIoJl MEXIy BEKTOPAMU

= V4/r? +4%r? 4)

aaﬁc

a‘aﬁc

=V?/r+ o’r - 20V

-_.__.._JP'UJ'

yCKOpeHust u ckopocTd paeH 30°, HOpMaIbHOE YCKOPEHUE TOYKH PaBHO:

1)0,75 21,5 3)0,5 H12
3aganue 16

YacroTa BpalleHus KOJICHYaToro Baja asuraress 4200 00/ MuH  Ecny p nanmsiit MomenT
BPEMEHU MIHOBEHHBIH LeHTp ckopocTeil C, maryHa 4B HaXOIUTCS Ha PACCTOSHUSX
AC, =0,2m, BC, =0,10.m; anuna xpusonmna O4=0,05m , To ckopocTts nopurxs B

paBHa:

1) 107 2)1473) 3574) Tx

3.3 Tectr no pazneny «/lunamuka». Conepxxkutr 5 BorpocoB. Bpems Ha BbinosiHeHue Tecta 30
MUH.
[Ipumep TecToBOrO 3a1aHUS:

Bbuaer Ne 2

1. Touka ABUXKETCA MO HEKOTOPOW TPAEKTOPUHU MOJ JACHCTBHEM LEHTPAIbHOU
npuTsAruBarolei cuiibl. Kak U3MEHUTCS CKOpPOCTh TOYKHU B Haubosee ONM3KOM K
LEHTPY NPUTSKEHUS MECTE TPAEKTOPHUH MO CPABHEHUIO C HAMOOJIee YIaIEHHBIM OT
HEro, ecium HauOosiee yNajJeHHOE IIOJOXKEHUWE B N pa3 Janblie OT LEHTpa
MPUTSHKEHUS, 4eM Hanbouiee OIM3K0e MOJI0KEHUE?

1) yBenuuures B N pas, 2)yMeHbIIUTCA B N pas,

3)yBenuuurcs B N? pas, 4) yBenmuuuTcs B 2N pas.

2. Teno Bparmiaercs BOKpYT BepTukaibHOU ocnOz. Haiith, kKak U3BMEHUTCS yTiioBast
CKOpPOCTb C TEYEHUEM BPEMEHH, €CIM TEJIO Haydajgo BpAIIATbCA C Ha4yaJIbHOM
CKOpPOCTBIO @, U K HEMY B HEKOTOPBIM MOMEHT BPEMEHU NPWIOKUIA MOMEHT

conpoTuBieHuss M, =aw. MOMEHT HHEpLIUU TeNa paBeH |,.

conp
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1)a)=w0(1+elﬁt),

3) w=w, 6",

4) w=w,-e".

3.HenedopmupoBanHyto mpyX UHY XKECTKOCTU C = 5 H/cm pactsaHynu Ha 5 cm.
Kakyro paboTy coBepimiia yrnpyras cujia npy>KuHbl?
1) A=-0625 Hm2) A=-10 Hm, 3) A=-125Hm. 4) A=-0.250H m
4. Kak BbIUHCISETCS KMHETUYECKash SHEprusi MpU BpallaTebHOM JIBUKCHHUU
TBEPAOIO TeJIa OTHOCUTENIBHO OCH Z?
)TV 2) 7= e’ 3) 7= 4y =M

2 2 2 2
5. Ha xakyro BbIcOTy MOXeT BKATHTCS 110 HAKJIOHHOM IIOCKOCTH 0€3 CKOJIbKCHUSI
IUCK, IIEHTp KOTOPOro B HayaJbHbIH MOMEHT BPEMEHM HMMEET CKOpOCTh Vo,

HaIIPpaBJICHHYIO ITapaJlJICIIbHO HAKJIOHHOM IIOCKOCTH?

2 2
e, )n=2Y 2)p=3Y%
_ Lo ) g 2 g
! N/ 2 2
h Vo Y n=>Yo gtV
sl 4 g 4 g
(24
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