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1. IlepeyeHpb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIIIHHE,
COOTHECEHHBIX C MJIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOECHHS
00pa3oBaTe/IbHOI MPOrPaAMMBI

1.1. Heap 1 3aga49u AUCHUILIMHBI

TeopeTnueckas MexaHUKa 3aHUMAeT 0c000€ MECTO cpelr (pyHIaMEHTAIbHBIX HayK.
Ota obmieHayyHasi TUCHUIUIMHA HapsAy ¢ GU3UKOW M MAaTEeMAaTHKOW COCTAaBJISIET OCHOBY
¢bu3nKo-MaTeMaTHUECKOro oOpasoBanus. OHa WUrpaeT posib CBA3YIOLIETO 3BEHA MEXIY
¢bu3MKON, MaTeMaTUKON M OOIICMH)KEHEPHBIMU IUCIHUILUTUHAMHU, K KOTOPBIM OTHOCSITCS
COTIPOTUBIICHUE MaTEPUaJIOB, CTPOUTEIbHAS MEXaHHMKa, TEOPHs MEXaHHW3MOB M MaIlWH,
JeTay MallliH, TUAPaBIUKa U JIp.

TeopeTnueckas MexaHUKa SBIISIETCS IEPBBIM MOTpedOUTENEM (HU3UMUECKUX 3aKOHOB U
MaTEMaTHYECKUX aJTOPUTMOB, U B TOXKE BPEMS OJHOM W3 MEPBHIX AUCLHUIUINH, B KOTOPOM
CTYZEHTBI BCTPEUYAIOTCS C 00BEKTAMH PEaNbHOIO MUpA.

[lenp NaHHOM IUCHUIUIMHBI SIBISETCA H3Y4YEHHE OOIIMX 3aKOHOB [JBHXEHHUS U
PaBHOBECHSI MATEPHAIIBHBIX TEJI, OTPAXKAIOIINX B3aUMOJICHCTBUE MEX]Ty STUMU TEJIaMHU.

TeopeTnueckas  MeXxaHMKa HapsAy C  MaTeMaTUKOM  HMEET  OTPOMHOE
oOuieoOpa3oBareiabHOE 3HaUeHHe. M3ydueHne 3Toi IUCHUIUIMHBI pa3BUBAET JOTMUECKOE U
TEXHMYECKOE MBIIUICHHE, BBOJUT B [IOHUMaHUE IIMPOKOTO Kpyra SsIBJIEHHUI,
OTHOCSIIIUXCS K MEXaHUYECKOMY JIBHIKCHUIO.

3amagamMul TUCITUTUIMHBI SIBIISTFOTCSL:

- BBIpa0OTKA MPAKTHUECKUX HABBIKOB PEIICHUS 337a4 MEXaHUKU IyTeM H3YUCHHS
METOJIOB M aJITOPUTMOB MTOCTPOCHUS MaTEMAaTHIECKUX MOJICICH TBUKCHHS MU COCTOSTHHS
paccMaTpuBaeMbIX MEXAaHUYECKUX CHCTEM, a TakKe METOJOB HCCIEAOBAaHUS JTHUX
MaTEeMaTHUYCCKUX MOJICIICH;

- BOCITUTaHHE €CTECTBEHHOHAYYHOTO MHUPOBO33pPEHUS Ha 0a3e M3Y4YEHHS] OCHOBHBIX
3aKOHOB MPUPOJbI U MEXAHUKH.

1.2. Komnerenunu o0y4arwuierocsi, opmupyembie B pe3yJibTare
O0CBOCHHSI TUCHUIJINHBI

Nuaukartop Pe3yiabTaThl 0OCBOEHHS YUeOHOM THCUMIIITUHBI

OIIK-4. CriocoOeH BBINOJIHATh NIPOSKTUPOBAHUE U PACUET TPAHCHOPTHBIX OOBEKTOB B COOTBETCTBUM C
TpeOOBaHUSMU HOPMATUBHBIX JOKYMEHTOB

OIIK-4.2. Ompenensier cuiibl|3HATh:

peaKIuii, JeHCTBYIONIMX Ha|- OCHOBHBIC IOHATHUS U aKCHOMBI CTAaTHKH,

TEJNO, CKOPOCTH YCKOpPEHHMs |- CHOCOOBI 3aJaHusl IBM)KEHUS TOYKM U TBEPJIOro Teja; 3aKOHBI
TOYEK TeJda B Pa3IMYHBIX |IBIDKEHUS TOUYKH U TBEPJIOTO TEJa;

BUJAX JBU)KEHUH, |- METO/Ibl IPOBE/ICHUS] TEOPETUUECKUX M IKCIEPUMEHTAIBHBIX Hay4YHBIX
aHATM3UPYET KMHEMAaTHYECKHE [MCCIIeIOBAaHNHN IO TIOMCKY U MIPOBEPKE HOBBIX UICH COBEPIIEHCTBOBAHUS
CXEMBbl MEXaHUYECKHX CHCTEM |HAa3eMHBIX TPaHCHOPTHO-TEXHOJIOTUYECKUX CpeACTB, ux
TEXHOJOTUYECKOTO 000PY/IOBAHUS U CO3J[aHUS KOMILJICKCOB.

YMmerhb:

- COCTaBJISATh YCJIOBHSI PaBHOBECHUS TBEPJOTO TeNa, ONPEACNIATh CKOPOCTH
U YCKOPEHHS TOYEK TBEPJIOTO TEKJIa, COBEPIIAIOIIETO MPOCTEUIne
JIBHJKCHHUS,

- OHpe)IeJ'ISITI) KNHECTUYCCKUC XapaKTepI/ICTI/IKI/I TOYKHU, COBepma}omeﬁ
CIOHO€ JBW)KEHHE, COCTaBIATh M pemarb AuddepeHnnanbHbe
ypaBHEHUS BBIHY)KJICHHBIX KOJICOAHUN TOYKH;




- OpoBOAUTH  TCOPCTHUYCCKHUC W  OKCICPUMCHTAJIBHBIC  HAYYHBLIC
HCCIICOOBAHUS 110 ITOMCKY M ITPOBEPKE HOBBIX H,Z[eﬁ COBCPUHICHCTBOBAHUA
Ha3€MHBIX TPAHCIIOPTHO-TCXHOJOTUYCCKUX CpCacCTB, ux
TEXHOJIOTHYECKOT'O 060py,Z[OBaHI/I$I H CO3JaHUsI KOMIIJICKCOB.

Baanern:

- TpUEeMaMHU COCTaBJIEHUS YCJIOBUI paBHOBECHUS TBEPJOro Tea,
ONpeNieIeHUs] CKOPOCTM M YCKOPEHMs TOYeK TBEpAOro TeKIa,
COBEPUIAIOIIETO MPOCTENIINE IBUKECHUS;

- HaBBIKAMM OIPEJEJIEHUS] KHUHETHYECKUX XapaKTePUCTUK TOUKH,
COBEPILUAOIICH CII0KHOE IBUKEHHUE;

- crnocodamMM INPOBEIEHUS TEOPETHYECKMX M 3KCIEPUMEHTAJIbHBIX
HAay4HBIX UCCIICJOBAaHUM.

2. MecTO JTUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON POrpaMMbl
VYuyeOHas aucuuiuimHa «TeopeTnueckas MEXaHHMKa» OTHOCUTCS K 00s3aTelIbHOM 4YacTH
bioka 1 «lucuuruiiael (MOTYIIN)».

Kon HanmeHnoBaHMe THCIHILINHBI Koas1 popmupyembix
JAMCHHUILIHHBI KOMIIeTeHIIHii, HHIUKATOPOB
OcBauBaemasi JMCUMILIHHA
b51.0.16 | Teopernueckas Mexanuka | OIIK-4 (OIIK-4.2)
IpenmecTByOMHUe AHCIHUILIHHDI
| Her |
JMCUUIINHBI, 0OCBaHBaeMble apaJlie]bHO
| mer |

Iocaenywomume TUCUMIIIHHBI

BeimonaeHne u 3almTa BoimyckHoit | OITK-4 (OITK-4.2)

b3.01 .
KBaJIM()UKALIMOHHOM paboThI

3. O0beM QUCUMILIMHBI B 324€THBIX eIUMHHULAX ¢ YKA3aHUEM KOJIM4eCcTBa
aKaJeMH4YeCKHUX YaCOB, BbIIeJIIeMbIX HA KOHTAKTHYI0 Pa00Ty 00y4aroImnxcs ¢
npemnojaasaresieM (10 BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEJILHYIO padoTy
00y4YaroIuxcs

3.1. PacnpenesieHue 00beMa y4eOHOI TUCHMIIMHBI HA KOHTAKTHYIO
padoTy ¢ mpenogaBarTesieM U CAMOCTOATEIbHYIO pad0Ty 00y4alomuxcst

Bcero gacos o Kypcol
Bun yuebnoit pabotbl yu4eOHOMY IJIaHy (cemecTpnl)
2(3)
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBIL:
- 4acoB 144 144
- 3AYETHBIX €JINHUI] 4 4
KonraktHass pabora oOyuarommxcss ¢ IpernojaBaTenemM 56,75 56,75
(Bcero), 4acoB
13 HEe ayJAUTOPHBIE 3aHATHSI, BCETO 56,75 56,75
B T.Y. JIEKIIUH 18 18
MPAKTUIECKHUE 3aHATHSI 18 18
nabopaTopHble paboThI 18 18
KA 0,4 0,4
KD 2,35 2,35
B T.4. B HHTEPAKTUBHOH Qopme
CamocTtosiTe1bHAs MOATOTOBKA K YK3aMEHaM 24,65 24,65




B NEPHO/I IK3aMEeHALMOHHOM ceccru (KOHTPOJIb)

CamocTtosiTesibHAas paboTa 62,6 62,6
B TOM YHCJIC Ha BHITIOJHECHUE!
KOHTPOJILHOH paboThI 9 9
pacdeTHO-TpaduIecKoit paboThl
pedepara

KYpCOBOI pabOThI

KYpPCOBOT'O IIPOCKTA
Buibl npoMeKyTOYHOr0 KOHTPOJIS OK3 OK3
Texymuit KOHTPOJIb (BU, KOJIWYECTBO) K(1) K(1)

4. Conepxxanne TUCHHUILIUHBI (MO1YJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jeiam) ¢
YKa3aHNeM OTBeJIeHHOT0 HA HUX KOJIMYEeCTBA aKaJleMHUYeCKUX YaCOB U BU/I0OB
Y4eOHbIX 3aHATHI

4.1. TeMbl U KPaTKoOe coJiepKaHNe Kypca

PA3JIEJI 1. CTATHUKA Tema 1. BBenenune B cTaTUKY
IIpenmer cratuku. CKanspHbIE W BEKTOPHBIE BEIMYMHBI B TEOPETHYECKOMN
MexaHuke. Tunsl BeKTopoB. CBA3M U peakuuu cBszeil. [IpuHuun ocBo00X1a€MOCTH OT
cBs3en. [Ipocreiiime TUIBI CBA3EH U UX PEAKIIHH.

Tema 2. Cuiia 1 XapaKTEePUCTHKU ee 1eiiCTBUA
[Ipoekuust cuibl HA OChb W HA TIUIOCKOCTb. BEKTOpHBII MOMEHT CHJIBI
OTHOCHUTEJIBHO TOUYKHU. AJITeOpandecKuii MOMEHT CHJIbI OTHOCUTEIBHO TOYKUA. MOMEHTBI
CWJIBI OTHOCHUTEIBHO OCHU. AHAIUTUYECKUE BBIPAKEHUA IS MOMEHTOB CHJIBI
OTHOCHUTEIIBHO OCEW KOOpJIMHAT.

Tema 3. Ilapa cu1 M XapakTepucTHKA ee AelCTBUS
[Tapa cun. BexkTopubiii u anrebpanyeckuii MOMEHTHI maphl. [IpocTteiimime
TEOPEMbl O Mapax CWil. OKBHUBAJEHTHbIE Mapbl. OJEMEHTapHbIE OMEpaluH,
BBITIOJIHSIEMBIC HAJl TapaMU CUJI.

Tema 4. Cucrema CHJI M XapaKTEPUCTUHKHU ee 1eiiCTBUA
CroxeHus IByX CWI, NMPUIOKEHHBIX K OJHOM TOYKE TeJla MOJ YIJIOM JpYyT K
Ipyry (paBujIo mapauiesorpaMMa cuil). I 1aBHbII BEKTOP CUCTEMBI CHJI, €r0 MPOCKIIUU
Ha OCU KOOpAuHAT. [ TaBHBIN BEKTOPHBII MOMEHT CHCTEMBI CHJI, OTHOCUTEJIBHO TOYKH
(ueHTpa), MpoeKIUH Ha ocu KoopauHatr. [loHATHE O TNPUBEIEHUU CUCTEMBI CHUJI K
npocreimeMy BUAy (K paBHOACHCTBYIONICH CHlie, Tape CUJI U CUJIOBOMY BUHTY).

Tema S. YciioBusi paBHOBecHS Pa3/JIMYHBIX CUCTEM CHUJI
VYcioBuss paBHOBECUST NPOU3BOJIBHOM IPOCTPAHCTBEHHOM CHUCTEMBI CHII B
BEKTOPHOM W aHATUTUYECKON ¢opme. YCIOBUS DPABHOBECHUS YACTHBIX CHUCTEM CHII
(OpoCTpaHCTBEHHAss CHUCTEMa MApPAJJIEIbHBIX CHJI; MPOCTPAHCTBEHHAs CHUCTEMaA
CXOJISILIUXCS CUIT; TIJIOCKAsi CUCTEMA CUJT; TUTOCKAst CUCTEMA CXOMSAIIUXCS CUIT).

Tema 6. Tpenue cKoJIbKEHUSI M TPEHHE KaYCHUS
Tpenue ckonpxkenus. 3akoHbl Kynona. Yron u konyc tpenus. TpeHue kadeHus.



Tema 7. LleHTp THAXKECTH TBEPAOIO TeJIa
MaremaTu4ecKe MOJENIN CUJIbl B BUAE CKOJB3SIIETO M CBA3aHHOIO BEKTOPA.
LleHTp cucTeMbl NapaJIeIbHbIX CBs3aHHBIX cuil. LleHTp Tsxectu Tena. LleHTp Tskectn
o0beMa, MIOCKOCTH (MJIACTUHKU) U JUHUHM. CHoCcOOblI ONMpEesieHHs] IEHTPOB TSKECTH
Ten. LIeHTphI TSKECTH MPOCTEHIIINX OJHOPOAHBIX Tell (TPEYTOJbHUK, 1yTa OKPYKHOCTH,
CEKTOp, KOHYC).

PA3JIEJI 2. KHHEMATHUKA. Tema 1. KunemaTtuka TOUKH.
CnocoObl 3amaHusi JBWXKEHUST TOYKU. BeKTop cKopocTu TOYKU. BekTtop
yCKopeHusl Touku. OmnpefeneHue CKOPOCTH M YCKOPEHHS TOYKH TMPU KOOPJUHATHOM
crioco0e 3amaHus ee nBrkeHus. OmnpenencHue CKOPOCTH W YCKOPEHHUS TOYKH TPHU
€CTECTBEHHOM CHOCO0€ 3aJIaHMsl €€ JIBHXKEHUS; KacaTeIbHOE U HOPMAJIbHOE YCKOPEHUS
TOYKHU. PaBHOMEpPHOE U paBHOIIEPEMEHHOE IBUKEHUE TOUKHU.

Tema 2. ILlinockonapaJiiesibHOe ABUKEHHE TBEPAOTo Tejaa

IlocTtynarenpsHOe M BpalaTENIbHOE ABHKEHHUE TBepaoro rtena. [locrymarensHoe
IBWKEHUA Tena. TeopeMa O TpPaeKTOPHUAX, CKOPOCTIX U YCKOPEHHAX TOYEK Teja IpPU
IIOCTYIIATEJIbHOM JIBMOKEHHUH. BpalnareinbHoe IBHKEHHUE Tella; yrioBas CKOPOCTb U
yriaoBoe YyckopeHue. OrmnpeneneHue CKOpPOCTed TOYEeK Tejda IIPU  BpallaTeIbHOM
NBWKEHUU. [lmockomapamienbHOe JABMKEHHE TBEPAOTO TENA; YPAaBHEHHSI ITOTO
JNBWKEHUSA. Pas3nokeHne miockonapauieIbHOTO JBHKEHUS HA MOCTYNATEIbHOE BMECTE
C MOJIOCOM M BpAaIllaTEIbHOE BOKPYr nosroca. He3aBUCHMOCTB YriaoBOM CKOPOCTH H
YIJIOBOTO YCKOPEHHs OT BblOOpa moistoca. OmpeneneHue CKOpOCTEM TOYEK Tesa Mpu
IJIOCKOIIApPAJUIEIbBHOM JIBMOKEHWHA. MTHOBEHHBIM LEHTp CKopocted. OmnpeneneHne
YCKOPEHHM TOYEK Tesla. MTHOBEHHBIN LIEHTP YCKOPEHHU.

Tema 3. Ci10:kHO€ IBHKEHUS TOYKH
CocTaBHBIE YaCTH CJIOKHOTO JIBUXKEHUSI TOUKU. TeopeMa o0 CIIOKEHUH CKOPOCTEH
U TEOpeMa O CJIOKEHUH YCKOPEHMH TOYKH B CJIOXHOM JBWKCHUU. BbluncieHue
nocrpoenue yckopenus: Kopuouca.

PA3JIEJI 3. IMHAMMKA
Tema 1. luHamMuka MaTepuaIbLHON TOYKH
Akcuombl (3aKOHBI) JUHAMUKH. JuddepeHnmanbHble ypaBHEHUS JIBHXKCHHS
TOYKM B Pa3IMYHbIX CHUCTEMax KOOpAHWHAT. /[Be OCHOBHBbIE 3aaul TUHAMHUKU TOYKH.
Juddepenunanbiple ypaBHEHUS! OTHOCUTENIBHOIO ABMKEHUS TOYKU; NEPEHOCHAs W
KOPHOJIMCOBA CHUJIBI MHEpLUMH. [[pUHIMI OTHOCUTENBHOCTH KJIACCUYECKON MEXaHUKH.
Cityyaii OTHOCUTEIBHOTO TTOKOS TOUKH.

Tema 2. CB00OOAHBIC U BBIHYKACHHbIE PAMOJIMHEHbIEC KOJIEOAHUS
MaTepHaJIbLHON TOUYKH
CBoOomHBIC TPSIMOJIMHEWHBIE KoOJIeOaHWs MaTepuaibHOW TOukH. CBOOOIHBIC
3aTyxaromue Kosie0aHus MaTepuanbHON TOYKH npu CONPOTHUBJICHUH,
OPOMOPIUOHATILHOM  CKOPOCTU.  BBIHYXII€HHBIE  NpPSIMOJUHEHHBIE  KOJIEOaHUs
MaTepUaTbHOW TOYKH MPU HATWMYUUA TAPMOHUYECKOW BO3MYIIAIOIIEH CHIIBI 0€3 ydeTa
CONPOTHUBIIEHUSI CpEIbl, Ciy4yail pe3oHaHca. BiusHue CONpPOTUBIEHUS Cpeabl Ha
BBIHY)KJIGHHBIE KOJI€OaHUS MAaTepuaIbHOM TOYKM MpPU HAJUYUM TapMOHUYECKOU



BO3MYIIAIOIIEH CUJTIBI.

Tema 3. BBeeHne B IMHAMHKY MaTePUAJIbHOM CHCTEMBbI
MartepuanbHast cuctema. IIpuHiun ocBoOoxgaeMocT OT cBsA3eil. BHemnue u
BHyTpeHHUE cuibl. CBOHCTBAa BHYTpeHHUX cwil. JluddepeHunanbHble ypaBHEHUS
JBIKEHUS CHCTEMBl. Macca cuCTeMBl UM €€ LEHTp Macc. MOMEHTBl HHEPLMH.
3aBUCUMOCTh MEXKJIYy MOMEHTAMU HMHEPLUUU CHUCTEMBI OTHOCUTEIBHO MNapAJIIEIbHBIX
oceil (teopema ['toiirenca-lITelinepa). MOMEHTBI MHEPLMU NPOCTEHIINX OJHOPOIHBIX
Tell.

Tema 4. Teopema 00 M3MEeHEHHN KMHETHYECKOH JHEPTUU

Kunernueckast sHEPTUS TOYKU U CUCTEMBI. BBIYMCIEHNE KUHETUYECKOW YHEPIUU
TeJa IpU IOCTYIATEIbHOM, BpPAIaTEJIbHOM M IUIOCKOIAPAJUIENbHOM JBHKCHUU.
OnemeHTapHass U TojHas pabora cuibl. Pabora Cuibl TSDKECTH, JIMHEWHOM CHIIBI
YIPYTrOCTH, CHJIBI CYXOTo TpeHHs. PaboTa cuil, MIpUIIOKEHHBIX K BPAILIAIOLIEMYCS TEIy.
Teopema 00 U3MEHEHNH KUHETUYECKOM 3HEPTUU.

ITorennmansHoe cwioBoe noiie. [loTeHnmanbHas sHEprus. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU CUCTEMBI IIPU IBUKEHUH B IIOTECHIIMATIBHOM CHUIIOBOM II0JIE.

Tema 5. Teopema 00 H3MEHEHUHU KOJIMYECTBA [IBUKCHUS.
Teopema 0 IBH:KEHHH IIEHTPA MAacCC
KonuuecTBo ABMKEHUSI TOUKW M CUCTEMbl. BhIYUCIEHUE KOJIMYECTBA JIBUKEHUS
cuctembl. Teopema 00 W3MEHEHHM KOJIMYECTBA JIBHKEHHUSA. 3aKOHBI COXpaHEHUs
KOJIMYECTBa JBWXKEHUA. TeopemMa O JBHKEHUU LIEHTPA MAacC. 3aKOHBbI COXpaHEHUs
CKOPOCTH U KOOPJAMHATHI LIEHTpa Macc.

Tema 6. Teopema 00 U3MeHEeHMH KMHETUYE€CKOT0 MOMEHTA
Kunernyeckuii MOMEHT TOYKM M CHCTEMbl OTHOCHUTEIBHO IIEHTpa M OCH.
BrruuciaeHre KWHETUYECKOTO MOMEHTA TeJla OTHOCUTEIBHO OCHU MIPH €ro BpalllaTeIbHOM
nBrkeHUU. Teopema 00 M3MEHEHHMHM KHHETHYECKOTO MOMEHTA. 3aKOH COXpaHEHHUS
KMHETUYECKOTO MOMEHTA.

Tema 7. JjieMeHTBbI AMHAMMKH TBEPAOIO Tejia
HuddepenunanbHble ypaBHEHUS OCTYIATEILHOTO M BPAIATEIBHOTO JIBUIKEHHUS
Tena. GU3nYecKuii MasiTHUK M €ro Malible cBOOOIHbIe Kosebanus. Juddepennuanbabie
ypaBHEHUS TJIOCKOMAPAJIIETbHOTO ABMKEHUS Tea.

Tema 8. [Ipunuun lanamoepa
[Mpunnun JlanmamOepa nanss Toukd M cucTembl. CleqcTBUS W3 MPUHIMIA
Jlamambepa ayis cucteMbl. [ 1aBHBIM BEKTOp W TJIABHBIH MOMEHT CHJI MHEPIIMH TOYEK
CHUCTEMBbl OTHOCUTENBHOro 1eHTpa. CHWIIbl WMHEpPUUMU TOYEK MPU MOCTYMNATEIbHOM,
BpAILIATEILHOM M IJIOCKOIAPAIUICIIBHOM JBHKEHUHU TEJA.
Onpenenenrue TMHAMUYECKUX PEAKIHMA MOAMIMIHUKOB MPU BPAIICHUH TBEPJIOTO
T€J1a BOKPYT HEMOABUKHOU OCH.
Tema 9. IIpuHIMI BO3MOXKHBIX NepeMelleHUI.
OO01iee ypaBHeHHe TUHAMUKH
Csi3u u ux kjaccupuxanus. Bo3MokHbIE MepeMEnIeHUs TOYKH U CHCTEMBI.



Bo3moskHast pabdora cunbl. MneanbHble W HeuacanbHbIC CBS3W. [IpHHIMIT BO3MOYKHBIX
MEPEMEIIEHN .

O6o061enHbIe KoopAMHATEL. Yncino creneHei cBoOoabl cuctembl. OO00OIIEHHBIC
cuibl. CriocoObl BEIYMCIICHUS 0000MIEHHBIX CHil. [IpUHIIMIT BO3MOKHBIX MEpeMeEIIeHU
B 00001IeHHBIX cuiax. Ob1ee ypaBHEHUE JUHAMUKH.

Tema 10. YpaBuenus Jlarpan:ka 2-ro poaa
OO0miee ypaBHEeHHE TMHAMHUKU B 000OIIEHHBIX cuilaX. BeipakeHne 006001meHHON
CUJIbI MHEPLIUU C IOMOLIBIO KHHETUYECKOM SHEPIUU CUCTEMBIL. Y paBHeHUe Jlarpanxka 2-
ro poaa (muddepeHIMaNTbHbIC YpPaBHEHUS JBIKCHHS CHCTEMBI B 0O0OOIIEHHBIX
KOOpJnHaTax). Meroanka NpUMEHEHUS TUX YPABHEHUH.

4.2. Conep:kaHue JTUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 10 TEMAM
Pa3nensl u TeMEI Bcero Bupl yueOHBIX 3aHATHI
9acoB 110 Konrakthas pabora | CP
ydeOHOMY | (AyauropHas paboTa)
ILIaHY JK | 13 | P
PA3JEJI 1. CTATHUKA
Tema 1. Benenue B ctaTuky 17 1 4 4 8
Tema 2. Cuita u XapakTepUCTUKH €€ AEHCTBUS 3 1 2
Tewma 3. [1apa cun u XxapakTepuCTHKA €€ JCHCTBUS 3 1 2
Tema 4. Cucrtema cuil U XapaKTEpUCTUKU €€ IEHCTBUS 3 1 2
Tema 5. YcnoBust paBHOBECHs PAa3JIMYHBIX CHCTEM CUJI 3 1 2
Tema 6. TpeHue CKOIbKEHUS U TPEHNUE KaUeHUsI 3 1 2
Tewma 7. LIeHTp TSKECTH TBEPAOTO Teja 3 1 2
PA3JEJI 2. KHHEMATHKA
Tema 1. Kunemaruka Touku 9 1 2 2 4
Tewma 2. [InockonapaiieabHOE IBMXKCHHE TBEPJIOTO TEla 9 1 2 2 4
Tema 3. CrnokHO€E ABUKEHUS TOUKH 3 1 2
PA3AEJ 3. IMHAMHUKA
Tema 1. /lunamuka MmaTepuaabHONW TOUKH 7 1 2 2 2
Tema 2. CBoOomHble U BBIHYXKICHHbIE KoJeOaHUS 3 1 2
MAaTepHATbHON TOUKHU
Tema 3. BBegeHne B TMHAMHUKY MaTepHalIbHON CUCTEMBI 3 1 2
Tema 4. Teopema 06 W3MEHEHNH KMHETHYECKOW SHEPTUU 9 1 2 2 4
Tewma 5. Teopema 00 U3MEHEHUU KOJTUYECTBA JBUIKEHUS. 3 1 2
Teopema 0 IBHYKEHMH LIEHTPa Macc
Tema 6. Teopema 00 U3MEHEHUH KHHETHYECKOTO 3 1 2
MOMEHTa
Tema 7. DneMeHTHl TMHAMHKH TBEPJIOTO TEJa 9 3 3 3
Tema 8. Ilpuniun [lanambepa 9 3 3 3
Tema 9. ITpuHIIUTT BO3MOXKHBIX TIepemeniennii. OOiee 3 1 2
ypaBHEHHE JUHAMUKHU
Tema 10. YpaBuenus Jlarpanxa 2-ro pona 11,6 1 10,6
KA 04
KD 2,35
KonTpob 24,65
UTOI'O 144 18 18 18 | 62,6
4.3. TemaTuka NpaKTHYECKUX 3aHATHI
Tema npakTH4ECKOTo 3aHsITHS | KommuecTso uacos |
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[IpakTrueckoe 3ansatue 1. Cuiia U XapaKTEPUCTUKH €€ ACHCTBUS

IIpakTnueckoe 3anatue 2. KunemMatuka TOUYKH

[TpakTrueckoe 3austue 3. [lnockonapamienbHOe ABUKEHUE TBEPAOTO TEa

[Ipaktuueckoe 3ansitue 4 Jlunamrka MaTepuaibHOW TOUKU

[Tpaktrueckoe 3ansaTue S Teopema 00 N3MEHEHUN KHHETUYECKON YHEPTUU

HpaKTqucxoe 3aHATHE 6 DJIEeMEHTHI JUHAMHKH TBEPAOTO TCJIA

WIWININININ|B

ITpaktuueckoe 3ansrue 7 [punmun J{amambepa

NTOI'O 18

4.4. TemaTuka J1a00opaTOPHBIX padoT

Tema nabopatopHbIX padoT KonnuecTBo wacoB

Jlaboparopnass pabora 1. Omnpenenenue xodpPuUIHCHTa CHEIUICHUS U 6
Kod(puImeHTa TpeHHS CKOJIbKCHHS

Jlaboparoprass pabora 2. DOKCIEPUMEHTAIBHOE OIPEICICHHE MOMEHTOB 4
WHEPIMH 3BEHbEB MEXaHM3MOB METOJIOM KavyaHUs

Jlaboparopnass pabora 3. OmpenencHue MOMEHTOB WHEPLUUU 3BCHBHEB 4
MEXaHU3MOB METOJIOM KPYTHIIbHBIX KOJICOaHHH

JlabGopaTtopHnas pabota 4 OmnpenesieHne MOMEHTOB MHEPIIMH 3BEHHEB MEXaHU3Ma 4
METOIOM ITaJIAI0IIEro IPy3a.

NTOI'O 18

4.5. TeMaTHKAa KOHTPOJBHBIX padoT

[Tocne u3ydeHHus: TEOPETUYECKOr0 MaTepuaia U MpopadOTKH 3a/iay, PEUICHHBIX Ha
MPAKTUYECKUX 3aHATUSX, CTYJCHTY BBIIAETCS 3a/laHUE HA KOHTPOJIBHYIO Pa0oTy.

KourpouabHas padora

Tema: «Cratuka», «Kunematukay, «Jlunamuka». KontponbHas paboTa COCTOUT U3
9 3amau, mo 20 BapWaHTaM W BKJIIOYAIOT B ceOs: PaBHOACHCTBYIOIIAS CXOMSIIAXCS CHJL.
['eoMeTpryeckoe M aHAIUTUYECKOE YCIOBHS PABHOBECHS CHCTEMBI CXOASIIMUXCS CHIL.
[TocTtymarenpHOE JBWKEHUE TBEPAOro Tena. BpaimieHue TBEpAOro Tejla BOKPYT
HEMOJBKHOM OCH. YpaBHEHHE (3aKOH) BpalllaTEeIbHOTO ABWXKEHHUS TBEPIOIrO Tela.
VYrioBasi CKOpOCTh U YIioBo€ yckopeHue tesia. CKOpOCTh U YCKOPEHHE TOYKHU TBEPJIOTrO
TeJa, BpAIAoIIErocss BOKPYT HEMOABMKHONW OCH. KOJIMYeCcTBO JBUKEHUS MaTepUaAIbHON
touku. Mmmynsc cunbl. Teopema 00 W3MEHEHHMHM KOJHWYECTBA JIBMDKCHHS TOUKH.
Kunernueckasi sHEprus MaTepuaibHOM TOUKU. DileMeHTapHas paboTta cuibl. PaboTa cuiib
Ha KOHEYHOM IEPEeMEIICHUU TOYKH ee NMpuiiokeHus. MoiHocts. Teopema 00 n3MeHEeHUN
KUHETUYECKOU IHEPTUU TOUYKH.

5. YueOHO-MeTOoAHYeCKOe o0ecnedeHne VISl CAMOCTOSITeILHOM padoThI 1O
AUCHUIIMHE

5.1. PacnipenesieHue 4acoB 0 TeMaM U BUJIaM CAMOCTOSITEJIbLHON padoThl

Pa3aensl u TeMbl Bcero gacos 1o Bun paGotet
yueOHOMY TUIaHy

PA3ZJIEJ 1. CTATUKA

Tema 1. BBeneHue B cTaTUKY 8 Pabota c JIUTEPATypoOil, BBITIOJTHEHHUE
KOHTPOJIbHOM paboTHI, MOATOTOBKA K TEKYLIEH u
MIPOMEKYTOUYHON aTTECTaAlluU

Tema 2. Cuna u 2 Pabota c JIUTEPATYPOH, BBIIIOJIHEHUE
XapaKTEPUCTUKN ee KOHTPOJBbHON pabOTHI, MOATOTOBKA K TEKYyLIEH U
JNEUCTBUSA IIPOMEKYTOUYHOM aTTECTAllUU




Tema 3. Ilapa cun wu

Pabota c JTUTEPATYPOH,

BBITTOJIHEHUC

XapaKTEePUCTUKA ee KOHTPOJBHOW Pa0OTHI, MOATOTOBKA K TEKYIIEH U
JNIEUCTBUS MPOMEKYTOYHOM aTTECTALNK
Tema 4. Cucrema cun u 2 Pabota C JUTEPATYPOH, BBITIOJTHEHUE
XapaKTePUCTUKU ee KOHTPOJIbHON paboThl, MOATOTOBKA K TEKYyIIEeH U
JNEUCTBUSA IIPOMEKYTOYHOM aTTECTAlUU
Tema 5. YcnoBus 2 Pabota c JIUTEPATYpPOil, BBITTOJIHEHHUE
paBHOBECHSI  Pa3IMYHBIX KOHTPOJBHOW Pa0OTHI, MOATOTOBKA K TEKYyIICH W
CUCTEM CHUJI IPOMEKYTOYHOM aTTeCTalluU
Tema 6. Tpenue 2 PaGora C JTUTEPATyPOH, BEITIOJTHEHHE
CKOJIbKEHUSI U  TpEHHUe KOHTPOJIbHON paboThl, MOATOTOBKA K TEKyIIeH U
KaueHUsI IIPOMEXYTOYHOM aTTecTaluu
Tema 7. Llentp TsKECTH 2 Pabota c JIUTEPATYpPOid, BBINTOJIHEHUE

TBEPJOro Tella

KOHTPOJILHOM paboTHI, MOATOTOBKA
IPOMEKYTOUYHOU aTTeCTalluu

K TEKylIeHd U

PA3JIEJ 2. KHHEMATHUKA

Tema 1. Kunemartuka 4 PaGora c JIMTEPATYpOil, BBITIOJIHECHUE

TOYKH KOHTPOJIbHOI paboThl, MOJrOTOBKA K TEKyLIeH U
IPOMEKYTOYHOM aTTeCTalluU

Tema 2. 4 PaGora c JIMTEPaTypou, BBIIIOJIHEHUE

[InockonapainensHoe KOHTPOJILHOH paboThI, MOJIrOTOBKA K TEKYyLIeH U

JBUKEHHE TBEPAOIO Tella IPOMEKYTOUYHOM aTTECTALNH

Tema 3. CnoxHoe 2 Pa6ora c JUTEPaTypOH, BBITIOJTHEHUE

JABHMIKCHUA TOYKHU

KOHTPOJIbHON paboThl, MOATOTOBKA
MIPOMEXKYTOYHOM aTTECTALNU

K TEKylled U

PA3JIEJ 3. ITMHAMUKA

Tema 1. JnHamuka 2 Pa6ora c JIUTEPATypOH, BBIIIOJIHCHHE

MaTepHaJIbHON TOUYKH KOHTPOJIbHOI paboThl, MOJrOTOBKA K TEKyLIeH U
IPOMEKYTOYHOM aTTeCTalluU

Tema 2. CsoOomHble u 2 Pabora C JUTEPaTypOH, BBIIIOJIHEHHUE

BBIHY)K/ICHHbIC KOHTPOJIBbHON pabOTHI, MOATOTOBKA K TEKYyLIEH U

IIPSIMOJIMHEHbBIE IPOMEKYTOYHON aTTecTalluu

Koje0aHusi MarepHalbHOU

TOUYKHU

Tema 3. Bseaenue B 2 Pa6ora c JUTEPATYPOH, BBIIIOJIHEHHE

JUHAMUKY MaTepHabHON KOHTPOJIbHON paboThl, MOJArOTOBKA K TEKyLIeH U

CHCTEMBbI MIPOMEXYTOUHOM aTTecTaluu

Tema 4. Teopema 00 4 Pa6ora c JUTEpPaTypOH, BBITIOJTHEHHE

W3MEHEHUN KHHETHYECKOU KOHTPOJIbHOI paboThl, MOJrOTOBKA K TEKyLIeH U

SHEPrUU MIPOMEXYTOYHOM aTTecTaluu

Tema 5. Teopema 00 2 Pa6ora c JUTEPATYpOH, BBITIOJIHEHHE

W3MEHEHUH  KOJINYEeCTBa KOHTPOJIBbHON pabOTHI, MOATOTOBKA K TEKYyLIEH U

nBuwkeHus. Teopema o IIPOMEKYTOUYHOM aTTECTALNH

JBUKEHHMH LIEHTPA Macc

Tema 6. Teopema 00 2 Pabota c JUTEPATYPOH, BBITIOJTHEHUE

M3MEHEHUHU KOHTPOJBbHON PabOTHI, MOATOTOBKA K TEKyLIeH u

KMHETUYECKOTO MOMEHTA ITPOMEXYTOYHOM aTTecTaluu

Tema 7. DNeMEHTHI 3 Pa6ora c JUTEPATYPOH, BBIIIOJIHEHHE

JTMHAMUKU TBEPOro Teja KOHTPOJIbHOM paboTHI, MOATOTOBKA K TEKYyLIEH U
MPOMEKYTOYHOM aTTECTANK

Tema 8. ITpuHnHn 3 Pabota c JIUTEPATYPOH, BBIIIOJIHEHUE

Hanambepa KOHTPOJbHON PabOTHI, MOATOTOBKA K TEKYyLIEH U
IIPOMEXYTOYHOM aTTecTaluu

Tema 9. [TpuHnmn 2 Pa6ora c JIUTEPATYPOH, BBIIIOJIHEHUE
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BO3MOXKHBIX KOHTPOJBbHON PalOTHI, MOATOTOBKA K TEKYyLIEH U

IepeMeLEeHU . Obmree MPOMEXKYTOUHOM aTTECTalluU

ypaBHEHHE JUHAMHKHU

Tema 10. VYpaBHeHus 10,6 Pa6ora c JTUTEPATyPOH, BEITIOJTHEHHE

Jlarpanxa 2-ro pona KOHTPOJILHON Pa0OThI, MOATOTOBKA K TEKYIIECH U
MIPOMEKYTOYHOM aTTECTALNU

Hroro 62,6

5.2. llepedyeHb y4eOHO-METOAUYECKOT0 O0ecTeYeHUs IJIsi CAMOCTOATEIbHOI

paﬁoTbI CTYACHTOB C YKa3aHUEM MECTa UX HAXOKICHUA:

- yueOHas nuTeparypa — Oubiamoreka umana;
- METOIMYECKUE PEKOMEHIAIMH IO BBHIITOJIHEHUIO KOHTPOJIBHON paboTHI;
- METOJIMYECKUE PEKOMEHIAINH TT0 CAMOCTOATEILHON paboTe — caiiT (hummana.

6. @OH/I OLIEHOYHBIX CPEACTB JIsl MPOBEAEHNsI IPOMEKYTOYHOM
arrecTalu 00y4arouXcs 1Mo AUCHUILINHE (MOIYJII0)

Bup onieHO4YHBIX cpesicTB ‘

KomnunuectBo

Texkymmii KOHTPOJIb

KonTposabHas pabora

1

KypcoBoii npoekr

V4eOHBIM IJIAHOM HE NpeaAyCMOTPCHO

Kypcosast pabota

Y4eOHbIM IJIAaHOM HE IPEYCMOTPEHO

IIpoMe:KyTOYHBII KOHTPOJIb

DK3aMeH

1

@DOHJT OLIECHOYHBIX CPEICTB MPECTABIEH B IPUIOKEHUHU K paboyeil mporpaMme.

7. IlepeyeHb OCHOBHOM M J0NOJHHUTEILHOM JUTEPATYPHI

7.1. OcHOBHAas JUTEpaTypa
ABTODBI, 3arnaBue W3parenscTBO, rox KomnuectBo
COCTaBHTENH
JI1.1 | bByrenun H.B. Kypc teoperuue- | Cankr-IlerepOypr Jlanb, | DNEeKTPOHHBIN
Jlynn A.JL CKOM mexanuku: | 2009. - 736 c. - Pexum nocty- | pecype
Mepxun /1.P. yuebHoe rmocobue na:
https://e.lanbook.com/book/29
JI1.2 | Hoponun @.A. Teopernueckas Me- | Cankt-IlerepOypr : III'VIIC, | DnexTpoHHBIH
Epmomnn A A. XaHHKa: yuebHoe | [0. r.]. - Yactp 3: JluHamuka - | pecypc
Nuneiikna A.B. rocooue 2016. - 155 c. - Pexum nmocty-
Tkauenko A.C. na
https://e.lanbook.com/book/91
089
JI1.3 | beptsies B 1., Teoperndeckass wme- | Mocksa : FOpaiit, 2020. - 168 | DnekTpoHHBIH
bynaros JLA., XaHUKa. Kpatkunii | c. - Pexum nocryna pecypc
Murtsies AT, Kypc: y4eOHuK s | https://urait.ru/book/teoretiches
Bopucesuu B.b. BY30B kaya-mehanika-kratkiy-kurs-
449527
7.2. lonoiHUTEIbHAS JUTEPATYpPa
JI2.1 | Memepckuit 1.B. 3anaun no teopetu- | Cankr-IlerepOypr Jlanp, | D1IEeKTPOHHBII
gyeckoii  Mexanwmke: | 2019. - 448 c. - Pexxum mocty- | pecype
yueOHoe rmocobue na:
https://e.lanbook.com/book/11
5729
JI2.2 | Yypkun B. M. Teoperuueckass Mme- | Mocksa : FOpaidit, 2020. - 227 | DnekTpoHHBIH
XaHUKa: TeoMeTpH- | ¢. - Pexxum nocrymna pecypc
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https://e.lanbook.com/book/29
https://e.lanbook.com/book/91089
https://e.lanbook.com/book/91089
https://urait.ru/book/teoreticheskaya-mehanika-kratkiy-kurs-449527
https://urait.ru/book/teoreticheskaya-mehanika-kratkiy-kurs-449527
https://urait.ru/book/teoreticheskaya-mehanika-kratkiy-kurs-449527
https://e.lanbook.com/book/115729
https://e.lanbook.com/book/115729

yeckas craTtuka. Pe-
[IeHHe 3a7ad: y4eO-

https://urait.ru/book/teoretiches
kaya-mehanika-

Hoe Tmocobue Juis | geometricheskaya-statika-
BY30B reshenie-zadach-453347
JI2.3 | YUypkun B. M. Teopernueckast wme- | Mocksa: Opaiit, 2020. - 386 | DieKTpoHHBII
XaHUKa B penieHusix | ¢. - Pexxum nocrtymna pecypc
3amady. Kunemarmka: | https://urait.ru/book/teoretiches
yuebHoe  mocobOue | kaya-mehanika-v-resheniyah-
JUTSI By30B zadach-kinematika-453991
JI2.4 | T.A. Banbkoga, Teoperuueckass wme- | Kpacnosipck : COVY, 2019. - | DnekTpoHHBIH
O.U. PabGenxkas, XaHHKa yuebHoe | 272 c¢. - Pexum npocrtyma | pecypc
A.E. Mursies [u ap.] | mocobue https://e.lanbook.com/book/15

7640

8. IlepeyeHnb pecypcoB HH(OPMALMOHHO - TeJIEKOMMYHUKAIIMOHHOW CeTH
"WHTepHeT'", HEOOXOAMMBIX /1JI51 OCBOCHUS TUCUUIIIIMHBI
1. OdunuanbHelil caiT Guinana
2. DneKTpoHHas OMOIMOTEeYHas! CUCTEMA

9. MeToauueckue yKa3aHusi i 00y4arOUIUXcs M0 OCBOEHUI0 TUCHUILINHBI

B mpouecce ocBOEHUSI NUCHMIUIMHBI CTYAEHTBI JOJKHBI MOCETUTh JIEKIIMOHHBIE U
MPAaKTUYECKUE 3aHSTHS, YYacTBOBATh B JUCKYCCUSIX II0 YCTAaHOBJEHHBIM TeMaM,
MIPOBOJIUTH CAMOCTOSITENIbHYIO paboTy, CIaTh 3a4erT.

VYkazanus 1u1s1 OCBOEHUS TEOPETUYECKOTO U MPAKTUYECKOT0 Marepurasa

1. O6s3aTennbHOE  TOCEIICHWE JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA 110
JUCHUIUIMHE C KOHCIEKTUPOBAHMEM H3JaraéMoro IMpenojaBaTelieM Marepuaia B
COOTBETCTBHHM C PACHIMCAHUEM 3aHSITHH.

2. [lonyuyenue B OHOIMOTEKE PEKOMEHJOBAHHOW y4eOHON JuTEepaTypel U
AJIIEKTPOHHOE KOMHPOBaHWE paboueld MpOorpaMMbl C METOJAMYECKUMHU PEKOMEHIAIUSIMU,
KOHCIEKTa JICKIIUH.

3. [Ipy mOATOTOBKE K MPAKTHUYECKUM 3aHATHSAM TI0 JUCIUIUIMHE HEOOXOIMMO
U3YYUTh PEKOMEHJOBAHHBIM JIEKTOPOM MaTepuan, HUMeTh Mpu ce0e KOHCIEKThI
COOTBETCTBYIOIIHUX TEM U HEOOXOJIMMBIN CIIPABOYHBIN MaTepual.

4. JIng nOArOTOBKH K JIaOOPATOPHBIM paboTaM HEOOXOAMMO 3apaHee 03HAKOMUTHCS
C PEKOMEHJOBAHHOW JuTeparypoil. Ha 3aHATUM HEOOXOAMMO MMETh KOHCHEKT JIEKLIHH,
METOJAMYECKHE YKa3aHUsI IO BBIMOJIHEHUIO JabopaTopHOil paboThl. Bo BpeMsi BbIMOIHEHUS
71a00paTOPHBIX PA0OT CTYACHT BBIMOJIHSET 33/IaHUs, KOTOPHIC 3aIUIIACT y MPEerogaBaTes
B XOJI€ 3aHSTHS.

5. YacTpio caMOCTOSITEIbHON PabOThI SIBISIETCS BBHITTOJIHEHHE KOHTPOJIBHOM PaOOTHI.
[Ipexxne YeM BBITIONHATH 3aJaHUS KOHTPOJIBHOW paboOThl, HEOOXOJUMO H3YYHTh
TEOPETUYECKUI  MaTepuall, O3HAKOMHUTBbCA C METOAUYECKHUMHU YKA3aHHSIMU 1O
BBITIOJITHEHUIO KOHTPOJIbHON paboThl. KoHTposbHas paboTa BKIIIOYAET TEOPETUUECKYIO H
MPAKTUYECKYIO0 YacTh. B paMkax MpakTUYECKOW YacTU CTYJAEHTaAM HEOOXOIUMO PEIIUTh
3a/1a4M, CTPYNIUPOBAHHBIE TIO pa3AeiaMm.

BrlnonHeHye 1 3ammTa KOHTPOJIbHON pabOThl SBIISIFOTCS HEMPEMEHHBIM YCIOBUEM
JUISL TOMyCKa K dK3aMeHy. Bo Bpemsi BBINOJIHEHUSI KOHTPOIBHBIX pabOT MOKHO MOJIYUYHTh
IPYIIOBBIC WM UHIUBUIYAIbHBIC KOHCYJIBTAIIUN Y MPETOo1aBaTeNs

5. [loaroToBka K 3K3aMeHy MpPEJIOIaraer:
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https://urait.ru/book/teoreticheskaya-mehanika-geometricheskaya-statika-reshenie-zadach-453347
https://urait.ru/book/teoreticheskaya-mehanika-geometricheskaya-statika-reshenie-zadach-453347
https://urait.ru/book/teoreticheskaya-mehanika-geometricheskaya-statika-reshenie-zadach-453347
https://urait.ru/book/teoreticheskaya-mehanika-geometricheskaya-statika-reshenie-zadach-453347
https://urait.ru/book/teoreticheskaya-mehanika-v-resheniyah-zadach-kinematika-453991
https://urait.ru/book/teoreticheskaya-mehanika-v-resheniyah-zadach-kinematika-453991
https://urait.ru/book/teoreticheskaya-mehanika-v-resheniyah-zadach-kinematika-453991
https://e.lanbook.com/book/157640
https://e.lanbook.com/book/157640

- U3yYEHUE PEKOMEHYEeMOU JTUTEPATYPHI;
- BBIIOJTHEHUE U 3alUTa KOHTPOJIBHOU paboThI;
- U3y4Y€HHE KOHCIIEKTOB JICKIIUH.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHI, MPOrPAMMHOI0 o0ecrevYeHns U
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX
NPH OCYLIECTBJICHUHM 00Pa30BaTEJIbHOI0 MPOLecca N0 JMCUUILIMHE
[IporpammHoe  oOecrnieyeHue Il  MPOBEIACHUS  JICKUHM, JIEMOHCTpAIUU
npesenTtanuii: Microsoft Office 2010 u BoiIC.

IIpogeccunonanbHbie 0a3bl JAHHbIX,
HUCMOJIb3yeMble JIs1 M3YyYeHUs1 TUCIUIJIMHBI (CBOOOAHBIN T0CTYI)
MexnyHaponHbiii HaydHO-OOpa3oBaTenbHBI calT EqWorld Anpec pecypca:
http://eqworld.ipmnet.ru/indexr.htm

11. OnucaHue MaTepuabLHO - TEXHHYECKOH 0a3bl, He00X0AUMOM 1JIA
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPOLeEcca Mo AMCIUIIHHE

11.1. TpeGoBaHus K ayguTOPUsIM (IOMeEIIeHUSIM, KAOMHETaM) 1JIs IPOBeAeHUs
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIECI0 OCHAICHUSA

VYuebHas ayauTopusi IJisi TPOBEACHUS YYEOHBIX 3aHATUM, MNPETYCMOTPEHHBIX
nporpamMmoit crienuanutrera (IPOBEACHUE 3aHATHM JICKIIMOHHOTO THUIIA, 3aHSTHH
CEMHUHAPCKOTO THUIA, TPYNIOBLIX U MHJIUBUAYAJIBHBIX KOHCYJIbTAIINMI, TEKYIIET0 KOHTPOJIS
U TPOMEXYyTOuHOU arrectaruu) - ayautopus Ne 401. Crnenumanu3upoBaHHass MeOe€mb:
CTOJIbl YYEHUYECKHE - 32 MIT., CTyJbs YYCHUUYECKHE - 64 mT., JOCKa HAacTeHHas - | mrT.,
cToN mpenoaasBarens - | mr., cTyn npenonxasarens - | mr. TexHuueckme cpencrsa
oOyueHusi: MEPEHOCHOW HKpaH, MEPEHOCHOM MPOEKTOp, HOYTOYK. Y4eOHO-HarisaHble
mocoOus, 00ecTeunBaroIMe TeMaTHYECKUE WIUTIOCTPALUUA, COOTBETCTBYIOIIME paboueii
mporpamMme JUCIHUIUIMHBI - KOMIUIEKT Mpe3eHTaIuil (XpaHuTcs Ha Kadenape).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyeOHass ayauTopust Ui NOPOBEACHHS YUeOHBIX 3aHIATUHA, NPEAyCMOTPEHHBIX
porpaMmoil crneuranurera (MpoBeAEHUE 3aHATUI CEMUHApPCKOro Tumna) - Jlaboparopus
«Teopuss MexaHM3MOB MallMH H  JAe€Tand  Mamme», ayauropus Ne  620.
Criennanu3upoBaHHas MeOelb: CTOJIbI YyYeHUYECKHe - 14 mIT., CTyJbs yueHudeckue - 28
IIT., JOCKA HACTeHHas - | mT., cTon mpenogasaresns - | wr., cTyn npenogasarens - 1 mr.
JlabopatopHoe 000pyAOBaHUE: PEAYKTOP OJHOCTYINEHUYATHIA KOHWYecKud (1 1iT.);
peayKTop Koco3yObli (1 mT.); peaykTop muauHapudeckuit (1 mr.); peaykTop 4epBIUHbIN
C BEpXHHMM pacmnojioxeHueMm uepBsika 1=40 (1 mT.); peaykrop yepBsuHbIM (1 wT.);
PEAYKTOP YepBAUHBIN B pazpese (1 mT.); IpUBOJ C YEPBAUYHBIM PEAYKTOPOM M Iepenadei
=40 u otkpeiTot Mmydrorr (1 mrT.); pemykrop mnpsmo3yOwrii (1 1mIT.); pemyKTOp
JBYXCTYNEHYAThIN HUIUHIPUYECKU (3 1IT.); MIaHeTapHbld peayktop (1 mrT.); yctaHOBKa
JIM-28M (1 mmr.); maGoparopHoe obopymoBanue JIM-30M (1 mr.); maGoparopHoe
ob6opynoBanue JIM-36M (1 mt.); mpubop TMM-33M (1 mr.); mpudop HIT-6A (1 mmt.);
npucnocoonenrne JIM-22M (1 mit.); maGoparopras yctaHoBka «TMM 118J1» (3 mrt.);
Habop BalMKOB; JlabopaTopHblil Habop moneneit « TMM»y»; npubop TMM 14/1; npubop
TMM 46/1; npudbop TMM46/2; npubop TMM 46/3; npudop TMM-35M; npubop TMM-
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42; mydra dmannesas otkpbitas (1 mT.); MydTa KynaukoBas auckosas (1 mt.); mydra
npeaoxpanurtenbHas dpukiuonHas (1 mr.); mydTra ynpyras BryjgouHo-nanbiesas (1 mr.);
Habop peaykTopoB B oprcrekie (1 mr.); mpudbop TMM-42 (2 mt.); HAabOp IIATYHOB,
Ha0Op MOJIIMITHUKOB; Ha0Op 3y04aThiX Kojec; yctaHoBka TMM-39KA; ycranoBka [II1-
11A. YueOHO-HarIsAHbIe ITOCOOUS - KOMIUIEKT IIJIAKATOB.
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHLIX CPEJICTB

10 y4eOHOM TUCIUTIIMHE

TEOPETUYECKASA MEXAHUKA
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1. IlepeyeHb KOMIETEHIIMI ¢ YKa3aHUeM 3TANOB UX ()OPMHUPOBAHUS B Mpolecce
O0CBOCHHS Y4eOHOI TUCHUIINHBI

CKOPOCTH YCKOPEHHSI TOYEK Te€Jla B pAa3JWYHBIX BHJIAX JBUXKCHHM,

1.1. IlepeyeHb KOMIIETEHIIU I

OIIK-4. Crioco0eH BBINONHATH IPOEKTUPOBAHUE U PACUET TPAHCIOPTHBIX OOBEKTOB
B COOTBETCTBUM C TPEOOBAHUSAMU HOPMATUBHBIX IOKYMEHTOB.

Nupuxarop OIIK-4.2. Omnpepenser cuibl peakiui, IEHCTBYIOIIUX Ha TeO,

KHMHEMATHYCCKUEC CXCMbI MCXaHNYCCKHUX CUCTCM.

1.2.

aHaJIN3UPYET

Jtanbl (OPMHPOBAHUS KOMIIETEHIMI B pouecce

OCBOCHHUS YUeOHOM TMCHUILIHHBI

HaumenoBanue sTana

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyemMbIx Ha 3Tane
KOMIIeTeHIUii, THINKATOPOB

Ortan 1. ®opmupoBanue | Jlekiuu, CaMOCTOSTENIbHas OIIK-4

TEOpEeTUUECKON Oa3bl 3HAaHUM pabora CTYJCHTOB c (OIIK-4.2)
TEOPETUUECKOU Oa3zoi

Oran 2. ®opmuposanue | [IpakTudeckue 3aHsTus, OIIK-4

YMEHHH J1ab0opaToOpHbBIC PAOOTHI (OIIK-4.2)

Oran 3. ®opmuposanue | KontposbHas pabota OIIK-4

HaBBIKOB MPaKTUYECKOTO (OIIK-4.2)

WCIIOJb30BAaHUS  3HAHUM U

yMEHUM

Oran 4. [IpoBepka yCBOCHHOTO | 3aiuTa KOHTPOJIBHOU PabOTHI. OIIK-4

Marepuana DK3aMeH (OINK-4.2)

2. Onucanme nokasarejei u KPpUTEPpHUEB OLICHUBAHUA KOMIIeTEeHIIM Ha
PA3JINYHBIX 3TAIlaAX UX q)OpMI/IpOBaHI/IH, OITMCAHHUC IIKAJ OICHUBAHUA

2.1. Iloka3aTen U KPUTEPUH OLIEHNBAHNS KOMIIETEHIIM I
HA pPa3JIMYHbIX ITanax ux ¢GopMupoBaHus

Oran Kon IToka3zarenu Kpurepun CriocoObl O1IeHKH
(dbopMupoBaHus KOMIETEHIINH, OLICHUBAHUS
KOMIIETEHIINH MHAMKATOpa KOMIIETEHINH

Oran l. OIIK-4 - MOCEIICHHE | - HaJu4ue | yCTHBIA OTBET
dopMupoBaHue (OIIK-4.2) JIEKIIMOHHBIX KOHCIIEKTa IO BCEM
TEOPETUYECKON 3aHATUH; TE€MaM, BBIHECEHHBIM
0a3bl 3HAHUH - y4JacTHe B| Ha OOCYXJECHHUE;

00CyX/IeHUN - aKTHUBHOE Yy4YacTHE

TEOPETUYECKHUX CTyJEeHTa B

BOIIPOCOB Ha KaXJAOM| 00CYKJIE€HUU

3aHATUU; TEOPETUUECKHUX

BOIIPOCOB;

Otan 2. OIIK-4 - BBITIOJTHEHHUE | - YCIIEITHOE | METOJANYECKUE
dopmupoBaHue (OI1K-4.2) MIPAKTUYECKUX CaMOCTOSITENIEHOE pEKOMEH1alun
yMeHUH (pelieHne 3aHATHI BBINIOJTHEHUE
3aJ1a4u 1o MPaKTUYECKUX
oOpasiy) 3a/1aHKi
Oran 3. OIIK-4 - BBIIIOJIHEHUE | - YCIEIIHOE | OTYET 1o
dopmupoBaHue (OIIK-4.2) 1a0b0paTOPHBIX CaMOCTOSITENIbHOE nmabopaTtopHoOit
HAaBbIKOB pabot BBIIIOJIHEHUE pa0ore,

16



MPAKTUYECKOTO - Hanuuue | 1a00paTOpHBIX OTYeT o
MCTIOJIb30BAHUS NPaBUIBHO pabot KOHTPOJIbHON
3HAHUU U YMEHUH BBITTOJTHEHHOM - yCHenrHoe | pabote
KOHTPOJIBHOH CaMOCTOSITEIIEHOE
paboThI BBITNIOJTHEHHE
KOHTPOJIBHBIX
3aJaHUN
Oran 4. IIposepka OIIK-4 - KOHTpPOJIbHAA | - 3aIlUTA | YCTHBIA OTBET
YCBOEHHOTO (OIIK-4.2) pabora KOHTPOJIbHOM
MaTepuaia - DK3aMEH paboThI
- OTBETHI Ha
BOIIPOCHI 3K3aM€Ha U
Ha JOIMOJIHUTEIbHbIE
BOIIPOCHI (npu
HEOOXOIMMOCTH )
2.2. Kpurtepuu oueHMBaHUS KOMIETEHIUIA 10 YPOBHIO UX ¢(DOPMUPOBAHHOCTH

Kon YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHUUN
KOMIIETEHIINH, 0a30BbIi cpeaHun BBICOKHMH
WHIUKATOpa
OIIK-4 3HaTh: 3HaTh: 3HaTh:
(OIIK-4.2) - OCHOBHBIE IIOHATUS U | -  CIIOCOOBI  3aJaHui | - METObI MIPOBEICHHS
AKCHOMBI CTATHKH. JIBIDKCHUSI  TOYKA U | TEOPETHUECKUX u
YMerh: TBEPAOTrO TEJa; 3aKOHBI | SKCIIEPUMEHTAIbHBIX  HAyYHBIX
- COCTaBJISITh YCJIOBUS | IBMKCHUST ~ TOYKM W | UCCIICIOBAHUM 1O TIOMCKY H
pPaBHOBECHSI TBEPJOTO | TBEPIOTO TEIa. IIPOBEpKE HOBBIX uaei
Telna, ONpeAcssaTh | YMeTh: COBEpIIECHCTBOBAHUS  HA3EMHBIX
CKOpOCTHU u| - ONPENIETATh | TPAHCIIOPTHO-TEXHOJIOTMYECKHUX
YCKOpEHUs TOYEK | KHHETUYECKHE CPEICTB, WX TEXHOJOTHYECKOTO
TBEPJIOTO TEKJIa, | XapaKTePUCTUKU TOUYKH, | 000pyIOBaHUS u cO3IaHus
COBEPILAIOIIETO COBEPILAOIIEH CII0KHOE | KOMIUIEKCOB.
MPOCTEUIINE JBHJKEHHME, COCTABISATh U | YMeETh:
JIBIKCHUS. peuaTh - TPOBOJUTH TEOPETUUYECKHE U
Baanern: muddepeHnanbHbIe JKCIEPUMEHTAIBHBIE  HAy4dHBIE
- MpUeMaMu | ypaBHEHUs UCCJEIOBAHUS 1O TIOUCKY H
COCTABJICHHS] YCJIIOBHM | BBIHYXICHHBIX MIPOBEPKE HOBBIX uuen
paBHOBECHSI TBEPJOTO | KOJIECOAHHI TOUKH. COBEPILIEHCTBOBAaHUSI ~ HA3€MHBIX
Telna, onpeneneHus | Baaaern: TPAaHCIIOPTHO-TEXHOJIOTUIECKUX
CKOpOCTH u| - HaBBIKAMHM | CPEJICTB, HUX TEXHOJOTMYECKOTO
YCKOpEHUS TOYEK | OTpeeeHuUs 00opyI0BaHUS i CO3JaHus
TBEPJOTO TEKIIa, | KHHETHYSCKUX KOMILJICKCOB.
COBEPIIAIOIIETO XapaKTepUCTUK  TOYKH, | Biagern:
MIPOCTEUILINE COBEpLIAIOIIEN CIIO)KHOE | - crocobamu IIPOBEACHUS
JIBYDKCHUS. JBHKCHHE. TEOPETUUECKHUX u
SKCHEPUMEHTAIbHBIX  HAYYHBIX
HCCIIeJOBAHUN.

2.3.

KOMIIeTeHIINH

IIkaJjbl oneHMBaHUA (POPMUPOBAHUSA UHAMKATOPA TOCTUKEHUSA

a) llIkasa oueHMBaHUsA IK3aMeHa

Ixkama oneHuBa”nusa

Kpurepun onieHuBanus

OIICHKA «OTJIHYHO»

WuaukaTop NOCTHKEHUS KOMIETEHIIMH cOPMUPOBAH Ha BHICOKOM YpPOBHE.
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Teopernueckoe conepkaHWe IUCHUIUIMHBI OCBOEHO IOJIHOCTHIO, O€3
po6enoB. CTyACHT IEeMOHCTPUPYET MOJIHOE COOTBETCTBUE 3HAHMIA, YMEHUI
U HaBBIKOB IIOKa3zaTeiasiM U KPUTEpUSIM OLEHUBAHUSA HHIUKATOpa
JOCTUKCHHSI KOMIIETEHIIMM Ha (OPMUPYEMOM TUCIUILUIMHON YpOBHE.
Onepupyer npuoOpeTEeHHBIMU 3HAHUSAMH, YMEHUSMU U HaBBIKAMH, B TOM
YHUCJIE€ B CUTYalMsIX MOBBIIIEHHOW ClI0XKHOCTU. OTBEUaeT Ha BCE BOIPOCHI
Ounera 0e3 HAaBOJMIIMX BOIPOCOB CO CTOPOHBI mpernonaBarens. He
WCIIBITBIBACT 3aTPYIHECHUMN MTPU OTBETE HA JIONOJHUTEIbHBIE BOMPOCHI.

OLCHKA «XOpOo1Io»

- MHpaukatop [OOCTHKEHUS KOMIETEHIMH C(QOPMHpPOBAH Ha BBICOKOM
YPOBHE, HO JIOIIyCKAIOTCSI HETOYHOCTH;

- UHAUKATOP AOCTH)KEHUS KOMIIETEHUUU c(hOPMHUPOBAH Ha CPETHEM YPOBHE,
HO CTYZIEHT OTBEYAET HA BCE JAOINOJIHUTEIbHBIE BOIIPOCHI.

Teopernueckoe colepkaHWe JUCHUIUIMHBI OCBOEHO IMOJIHOCTHbIO, 0€3
npo6esnoB. CTyIeHT AEMOHCTPUPYET MOJIHOE COOTBETCTBHE 3HAHUN, YMEHUH
U HaBbIKOB IIOKAa3aTelsiM M KPUTEpUSAM OLICHUBAHUS HWHIUKATOPA
JTOCTIDKEHHUSI KOMIIETEHIIMM Ha (OPMHUPYEMOM IHCLUUIUIMHONW YpOBHE.
OnepupyeT npuoOpeTeHHBIMU 3HAHUSMU, YMEHUSMU U HAaBBIKAMH;, €70 OTBET
IIPEJICTABISIET TPAMOTHOE M3JI0KEHHE Y4eOHOro MaTepuana 1O CYIECTBY;
OTCYTCTBYIOT CYLIECTBEHHbIE HETOYHOCTH B (HOPMYIUPOBAHUM MOHSITHIA,
[IPaBWIbHO MPUMEHEHbl TEOPETHUUECKUE IIOJIOKEHUS, MOATBEPKICHHBIE
npuMepamu. Ha 1Ba TeopeTnueckux BOIPOCA CTYAEHT Jaj MOJIHbIE OTBETHI,
Ha TPeTUHl - IpU HABOAALIMX Bompocax mpenogasarens. Ilpu orBere Ha
JIOTIOJIHUTEJIbHBIE BOIIPOCHI JOMYCKAET HETOYHOCTH.

OIICHKa
«YHAOBJICTBOPUTCIIBHO»

- MaaukaTop MOCTHKEHHUS KOMITETESHITMH C(hOPMUPOBAH HA 0A30BOM YPOBHE
U CTYJICHT OTBEUYACT Ha BCE JOMOJHUTEIbHBIC BOIIPOCHI;

- UHJIUKATOP JOCTIKCHUS KOMIETCHIIMH C(OOPMUPOBAH HA CPEIHEM yPOBHE
C HAJMYUEM HETOYHOCTEH M 3aTPYAHSETCS OTBETHUTh Ha JONOJHHUTEIBbHBIC
BOIIPOCHI.

Teopernueckoe cojepaHWe JTUCIHMIUIMHBI OCBOEHO YacTHYHO, HO
mpoOJieMbl  HE  HOCIT  NPUHIMIHUAIBHOTO  xapakrtepa.  CrymeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMI, yYMEHUH W HaBBIKOB
MOKa3aTeasiM W KPUTEPHUSAM  OICHWBAHHWS WHIWKATOpPA  JOCTHIKCHUS
KOMIIETEHIIMK Ha (GOPMUPYEMOM TUCIHUIUIMHOW YpOBHE: JIOMYCKArOTCS
3HAYUTEIIbHBIC OINMWOKH, TMPOSIBISICTCS OTCYTCTBHE 3HAHUH 10 psay
BONPOCOB. 3aTPyIHSAETCS OTBEUaTh HA JOTMOJIHUTEIbHBIE BOMPOCHL.

OIICHKa
«HCYHOBJICTBOPUTCIIBHO»

WuaukaTtop AOCTMKEHHS KOMIIETEHIIMM CQOPMHUPOBAH HAa YPOBHE HUXKE
0a30BOr0 M CTYJEHT 3aTPYIHSAETCS OTBETUTH HA OMOJIHUTEIbHBIE BOTIPOCHL.
Teopernueckoe cojep)kaHWe AUCIHUIUIMHBI OCBOEHO dYacTH4HO. CTyIeHT
JEMOHCTPUPYET SBHYIO HEJAOCTATOYHOCTh MJIM MOJTHOE OTCYTCTBHE 3HAHMIA,
YMEHHUI ¥ HaBBIKOB Ha 33JJaHHOM YPOBHE C(OPMHUPOBAHHOCTH MHJMKATOPA
JIOCTYKEHHS KOMITETEHITUH.

0) llIxkajia oneHNBaHUSI KOHTPOJIbHBIX Pad0T

IITkana oneHUBaHUI

Kputepun orieHuBaHus

3auTeHo WuaukaTtop OOCTHKEHUS KOMIETEHIMHM CQOPMHUPOBAH HA YPOBHE HE HIKE

0a30Boro. I[aHBI OTBCTBI Ha BCC TCOPCTHUYCCKUC BOIIPOCHI. Bce pacuCThL
BBIITOJTHCHBI BEPHO U UMCIOT HGO6X0}II/IMLIG ITOSICHCHUA

He 3aureno WuaukaTtop JOOCTHXKEHHST KOMIETEHIMM CQOPMHUPOBAH Ha YPOBHE HIKE

0azoBoro. B pacucTax aOONYIICHBI OIJ_II/I6I(I/I, HCO6XO,Z[I/IMBIC TIOACHCHUA
OTCYTCTBYIOT, UMCIOTCHA OImuOKH B TCOPCTUUCCKHUX BOIIPOCAX.

3. TunoBble KOHTPOJbHBIE 32/IaHUSI U HHbIE MATEePHAJIbl, HEOOXO0AMMBbIE 15l
OlleHKHU 3HAHWI, yMEeHUIi, HABBIKOB, XapaKTEePU3YIOIIHUX ITANBI

18



(GopmupoBaHus KOMNETCHIIUI

Kon Oranbl GOopMUPOBAHUS TumnoBsie 3a7aHUs
KOMIIETEHILINH, KOMIIETECHIINU (oLIeHOYHBIE CPECTBA)
WHJIMKaTOpa
OIIK-4 Oran 1. @opMHUpOBaHUE | - YCTHBIA OTBET
(OIIK-4.2) TEOPETHYECKOM 0a3bl SHAHUI
Oran 2. opMUpOBaHUE YMEHUI - mpakTtudeckue pabora (METOAMYECKHE
pEKOMEH1alluu IE MIPOBEICHUS

IIPAKTUYECKUX 3aHATUN)

Oran 3. PopMHMpOBaHHE HAaBBIKOB | - J1a0OpaToOpHble pPabOThl (IIEPEYeHb TEM H
[IPaKTUYECKOI O HCIOJIb30BAHUS | 3a/1aHUi)

3HaHUI U yMeHU - KOHTpOJbHbIE paOOTHI: MEpPEeYeHb TEM MU
3aJJaHui (METOIMYECKUE PEKOMEHAALINHN)
Oran 4. [IlpoBepka YCBOEHHOTO | - 3aIUTa KOHTPOJBHOU PabOTHI;

Marepuaia - BOIIPOCHI K 3K3aMeHy (npuiioxkeHue 1)

4. Metoan4yeckne MaTepuaJibl, ONpeae/Isiionue npoueaypbl OeHuBaAHUS
3HAHUI, YMEHUI U HABBIKOB

JK3aMeH

[IpoBoauTCS B 3alaHHBIA CPOK, COTJIACHO Tpaduky yueOHOro mpoiecca. IK3aMeH
npoxoauT B ¢popme cobeceroBaHus Mo OuieTam, B KOTOPHIE BKIIOYAIOTCS TEOPETUUYECKUE
Bompochl. [Ipy BBICTaBIEHMM OIEHKH YYUTHIBAETCS YPOBEHb MPUOOPETEHHBIX
KOMITETCHIIUM CTYJIeHTa. AYJUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha TOAroToBKYy — 30
MUH.

Konrpoabnasi padora

KoHTposibHbIE pabOThl  BBIMONHSIOTCA B COOTBETCTBHMM C  3aJaHUSIMU |
METOJUYECKUMHU yKa3aHUAMHU. PaboTa BBIMOJHAETCS MO BapyaHTaM, COTVIACHO TMOCeaHEN
U npeanociuenyen mudpe mudpa u caaercs Ha nposepky. [locne npoBepku KOHTPOJIbHAsS
paboTa BO3BpaILlaeTCs CTYACHTAM JIJIsl TOATOTOBKY €€ 3aluTe. B HuX oTpaxeHsl Haubosee
BAXKHBIC MPAKTUYECKUE 3a7a4d JAUCIHUIUIMHBI, KOTOPBIC BBIMOJHSIIOTCS CTyACHTaMU
CaMOCTOSTEIBHO.

TemaTHKa KOHTPOJILHBIX Pa0dOT

Tema: «Cratuka», «Kunematukay, «/luHamuka». KontponbHas paboTa COCTOUT U3
8 3amay, o 20 BapuaHTaM M BKJIIOYAIOT B ceOs: PaBHOACHCTBYIOMAS CXOMSAIIUXCS CHIL
['eoMeTprueckoe M AHAIUTUYECKOE YCIOBHUS PABHOBECHUSI CUCTEMbI CXOISAILUXCS CHIL.
[ToctynmarenpHOE€ JBM)KEHHE TBEPAOrO Teja. DBpameHwe TBEpIOro Tena BOKPYT
HETOJBM>KHOM OCH. YpaBHEHHE (3aKOH) BpallaTEIbHOIO IBHKEHHUS TBEPAOrO Tea.
VYrioBasi CKOpOCTh U YIiaoBo€ ycKopeHue Tesia. CKOPOCTh U YCKOPEHHE TOYKHU TBEPJIOTrO
TeJla, BpallaloIIerocsi BOKPYr HEMOABWKHON ocu. KomnuecTBO ABMXKEHUS MaTEpUAIbHOMN
touku. Wmmynsc cunbl. Teopema 00 W3MEHEHMHM KOJMYECTBA JIB)KCHHUS TOUKH.
Kunernueckas sHEeprus MaTepuaibHOM TOUKU. DiieMeHTapHas pabora cuibl. PaboTa cubl
Ha KOHEYHOM IEePEeMEIICHUN TOYKH ee MpuiiokeHus. MomHocth. Teopema 00 U3MEeHEHUU
KUHETUYECKON IHEPTUU TOUYKH.
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IIpakTnyeckue 3aHATHS

[IpakTryeckue 3aHATUS — METOJl PENPOSYKTUBHOIO 00y4YeHUs, 00eCIeunBatOIHiA
CBS3b TEOPUU U MPAKTUKH, COJICUCTBYIONINUNA BHIPAOOTKE Y CTYJICHTOB YMEHHUIM U HAaBBIKOB
NPUMEHEHUS 3HaHUM, TOJTYYeHHBIX Ha JICKI[UU U B XOJI€ CAMOCTOATENbHON paOOTHI.

[Ipy mpoBeneHUM NPAKTUYECKUX 3aHATUM CTyJEHTaM MPENJIaracTcs BBITOIHUTH
3a1aHUs1 PA3HOTO YPOBHS CIIOKHOCTH.

JlaGopaTopHblie padoThI

Llenbio nmpoBeieHus 1a00paTOPHBIX paboT ABISIFOTCS 3aKpEIIEHHE TEOPETUIECKOIO
MaTepuaga MO JaHHBIM JUCHMINIAHAM H  pa3BUTHE Y CTYICHTOB HAaBBIKOB
CaMOCTOSITENIbHOM PabOTHI.
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IHpuiaoxenue 1

BOITPOCBHI K OK3AMEHY
Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

1. OCHOBHBIE TOHATHA CTAaTUKHU: a0CONIOTHO TBEPJOE TENO, MaTepuaibHas
TOYKA, CUJIbI SKBUBAJICHTHBIC U YPABHOBEIICHHBIE CUCTEMBI CUJI. AKCHOMBI CTaTHKHU.

2. CBsi3M U peakUnu CBS3EH.

3. 3.I'eomerpuueckuii croco0 CIOKEHUS CXOIAMMXCS cuil. PaBHOIEHCTBYOMIAs
CXOIAUIMXCS CUJI. YCIIOBUE PAaBHOBECHSI CHUCTEMBI CXOISALIUXCS CUJI B F€OMETPUYECKOU
dopme.

4, AHQIUTUYECKUNA CMOCOO CJIOKEHHUSI CXOJSAIIUXCS CHII. AHAIUTHUYECKUE
YCIIOBHSI PABHOBECHS CUCTEMBI CXOJIAIIMXCS CUJI B POCTPAHCTBE U HA MJIOCKOCTH.

S. BekTopHbIi MOMEHT CHJI OTHOCHUTEIBHO TOYKU. ANreOpandecKuidi MOMEHT
CUJIbI OTHOCUTEIIBHO TOYKHU.

6. [Tapa cun. MomeHT cun (anredpanuyeckuii ¥ BEKTOPHBIN). DKBUBAJICHTHOCTD
nap.

7. CroxeHre map Cuj B IPOCTPAHCTBE M HA IUIOCKOCTH. Y CJIOBUS PAaBHOBECHS
nap cui.

8. Teopema 0 mpuBeneHUH MPOU3BOJIBHON CUCTEMBI CUJI K 3aJJaHHOMY IIEHTPY.
['maBHBIN BEKTOP U TJIABHBIA MOMEHT CUCTEMBI CHIL.

Q. CnocoOsI 3a1anust ABUAKEHUS TOUKU. CKOPOCTh U YCKOPEHUE TOUYKH.

10. Teopema o pacmpeneneHud CKOpOCTed Todek cBoOomHoro tena dopmyna
Ditnepa.

11. TeopemMa 0 HE3aBUCUMOCTH YIJIIOBOM CKOPOCTH OT BHIOOpA MOJIIOCA.

12.  Teopema ['pacroda o mpoeKIHsIX CKOPOCTEH IBYX TOUEK TBEPAOTO Tela.

13. Pacnpeaenenue yckopeHuii B cBo06ogHOM Tene. @opmyia PuBanbca.

14. TloctynarensHOE JBMKEHUE TBEPJOTO TeJa; KHHEMATUYECKUE YPABHEHUS €T0
JBH>KCHUSL.

15. Bpamienue TBepAOro Tejaa BOKPYT HEMOABMKHONU O0CH. CKOPOCTH U YCKOPEHUS
TOYEK ITOTO TEJA.

16. Ilnockoe nBWXXEHHE TBEPAOro Tena. TeopemMa O MrHOBEHHOM IICHTpE
ckopocteit (MLC).

17.  VYrue Oiinepa. Kunematuueckue ypaBHeHUs Disepa.

18. CrnoxHOe IBWKEHHE TOYKH. Teopema CIOXeHUs CckopocTeil. Teopema
Kopunonuca.

19. Axcuwombl TUHaMHKHU. [[Be OCHOBHBIE 3a7a4d AMHAMUKH I MaTEepHATbHON
Touku. udpepennnanbupie ypaBHEHHS! IBHXKECHHUS.

20. KuneTrmyeckas »HEpPrusi CUCTEMbl MAaTEPUANIBHBIX ToueK. KuHeTHueckas
SHEprusi TBEPAOro Teja (MOCTyNaTeIbHOE IBUKEHUE, BpallleHUE BOKPYT HEMOJABUKHOUN
OCH, TIJTIOCKOE).

21. Bo3MoXHBIE U ICHCTBUTEIbHBIE MTEPEMEIICHUS. DIIeMEHTapHasi paboTa CHUJIIBI.
MomHoCTh critbl. MOIHOCTH NIaphl CUIL.

22. OOmee ypaBHEHHWE JWHAMUKH. [IpUHIUT BO3MOXKHBIX TIE€PEMEIICHHIA
(ckopocreit). OnpeneneHue peakiyii omnop.

23. T'eomerpus macc. LleHTp Macc MeXaHMYECKOW CHUCTEMbl MOMEHT HHEPIIUU
TBEPJOTO TEJNa OTHOCUTENIBHO IMOJIIOCA; OTHOCUTENBHO OCH. L[eHTpoOekHbIE MOMEHTHI
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WUHEPLIMH.

24. OO000IIeHHBIE KOOpPAMHATHI, OOOOIIEHHBIC CHJIbL. YCJIOBHUS PaBHOBECHS
MEXaHUYECKON CUCTeMbl B 0000IIEHHBIX KOOPUHATAX.

25. ToxnectBa Jlarpanxka. YpaBHenus Jlarpanxka BToporo poja.

26. Teopema 0 ABMKEHUU LIEHTPA MACC CUCTEMBI.

27. Teopema 00 M3MEHEHUM KHUHETHYECKOTO MOMEHTa CHCTEMbl OTHOCUTEIHHO
HEMOJBUKHOM TOUYKH.

28. Teopema 00 M3BMEHEHHH MOMEHTA KOJUYECTBA ABMKCHUS TOUKH.

29. Ilpunnun JlamambGepa A MaTepuaIbHOM TOYKH, IS  MEXaHUYECKOU
CUCTEMBL.

30. [IlpuBenmenue cui WHEPIMU TOYEK TBEPAOTO Tela K MPOCTEHINEMY BHUIY.
['maBHBIN BEKTOP U TJIABHBIA MOMEHT CUJI HUHEPLIUM TBEPJIOTO TeA.

Bonpocs as1s1 npoBepku ypoBHsi 00yueHHOCTH «Y METbD»

1. OnpenensaiTe ycloBHS M YPABHEHUS PABHOBECHS IMPOU3BOJIBHOW IUIOCKOM
CUCTEMBI CUJI. Pa3nuyHblie BUABI CHCTEM YPaBHEHU PABHOBECHS CHIL.

2. OnpenensiTe yCIOBUSL W YpPaBHEHHUS PAaBHOBECHUS MApPAJUIENbHBIX CHJI Ha
IJIOCKOCTHU, LEHTP TSXKECTH U €T0 KOOPAUHATHI.

3. 3aKOH TpEHUs CKOJbXEHUs. Peakiuu mepoxoBarsix cBsi3eil. PaBHOBecue cui,
MPUJIOKEHHBIX K TBEPAOMY TeIy, IPU HAJIMYUU TPECHHUS.

4, [IpuMeHSTh 3aKOH TPEHUS KaueHUS.

5. [IpumeHsaTh TEOpeMy O TPUBEACHUM IPOU3BOJIBHOW CHUCTEMBI CHJI K
3aIaHHOMY LIEHTDY.

6. Brruncnienne riaBHOTO BEKTOpa CHJL.

1. Bpruncnenne TrIIaBHOrO MOMEHTa IPOM3BOJIBHOW  CHCTEMBI CHJI B
ITPOCTPAHCTBE.

8. CocTaBisaTh yCIOBUSL U YPABHEHUSI pPABHOBECHS MPOU3BOIBHON CUCTEMBI CHJI
B IPOCTPAHCTBE.

9. YcioBusST M ypaBHEHHsS PABHOBECHUS NPOU3BOJIBHOM IPOCTPAHCTBEHHOM

cucteMsl cuil. Cirydaii mapajuieabHbIX CUJL.

10. Ompenenutb CKOPOCTh U YCKOPEHHE TOYKM TMPU Pa3IMYHBIX CIOCo0ax
3a/1aHUs €€ JBUKEHUS.

11. Omnpenenarb CKOPOCTH W YCKOPEHHMsS Tejla MpPHU €ro BpalleHUH BOKPYT
HETIOJABH>KHOU OCH.

12.  Ompenensats CKOPOCTH W YCKOPEHHsS TpU TMOCTYNATEIIbHOM JIBIKEHUHU
TBEPJOrO Tela.

13.  Ompenensats MIIC npu miockonapamieabHOM IBKEHUH Tea.

14.  Omnpenenutb CKOPOCTH JABWXXEHHS Touek Tena ¢ nomombio MIIC npu
MJIOCKOMAPaJUIeIbHOM JABUKEHUU.

15. OmnpenensaTh yCKOPEHUSI TOUYEK TeJa MPU TI0CKONApaIeIbHOM JIBUKEHUU.

16. OmnpenensaTb CKOPOCTh TOUKHU IIPH CIOKHOM JBHKCHHUH.

17. OmnpenensiTh yCKOPEHUE TOUKHU MPHU CI0KHOM JIBUKEHUU.

18. Ompenenars yckopenue Kopuomuca npu CI0KHOM ABUKCHUU.

19. Tlpumensts ob1iee ypaBHEHHUE JUHAMUKH.

20. IIpumeHATH TeopeMy O JABH)KEHUU IIEHTPA MAacC CUCTEMBI [T PEIICHUs 3a/au.

21. IlpumeHsaTh TeopeMy 00 M3MEHEHUM KMHETHUYECKOW HSHEPruu MEeXaHU4eCKOM
CUCTEMBI JIJISl pellieHUs 3a1au.
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22. IlpumeHATh TeopeMy 00 U3MEHEHHHM MOMEHTa KOJIUYECTBA JBUKEHHS TOUKU
IJISL pelIeHus 3aay.

23. Ilpumensars mnpunuun Jamambepa a7 MaTepUaIbHOW  TOYKH,  JUIS
MEXaHMUECKOW CUCTEMBI [Tl peILICHHS 3a/1a4.

24. TlpumeHATh o0IIee ypaBHEHUE TUHAMUKH JUIsI PEILICHHS 3a/1a4.

25. Ilpumenars TeopeMy 00 H3MEHEHHMH KHHETHYECKOTO MOMEHTAa CHCTEMBI
OTHOCHUTEIFHO HEMOIBMXKHOM TOYKH.

26. Ilpumenars 00001IeHHBIE KOOPAMHATHI JIS1 PEUICHHS 3a/1a4.

27. TIpuMEHSATH IPUHIIUIT BO3MOXKHBIX ITEPEMEIICHUN /ISl pEIICHUS 3a/1a4.

28. OmpeneneHue peakiyii Omop.

29. IlpuMeHATH YCJIOBHSI PaBHOBECHS MEXaHHYECKOW CHCTEMbI B OOOOIICHHBIX
KOOpJMHATaX.

30. [Ilpumensars ypaBHeHus Jlarpanxka BTOporo poja.

Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD)»

3amauya 1
Kpusommn O34 Bpamaerca Bokpyr ocu O ¢
MOCTOSIHHOM  YTJIOBOM CKOPOCTBIO  W3;=Wpa. JliIst
3aJIaHHOTO  TOJIOKEHUS MEXaHW3Ma MOCTPOUTH
MTHOBEHHBIE LIEHTPBI ckopocTel maryHoB AB u DE.

3agauda 2

KpuBommmin O34 Bpamaercs Bokpyr ocu O; ¢
MOCTOSIHHOM ~ YTJIOBOM  CKOPOCTBIO  W1=Wpa. Jliid
3aIaHHOTO  TOJIOKEHUST ~ MEXaHHW3Ma  IOCTPOUTh
MTHOBEHHBIE LIEHTPBI ckopocTel matyHoB AB u DE.

3anaya 3

KpuBommmin O34 Bpamaercs Bokpyr ocu O; ¢
MOCTOSIHHOM  YIJIOBOM  CKOPOCTBIO  Wi;=Wpa. Jlis
3aJIaHHOTO  MOJIOKEHUSI ~ MEXaHu3Ma  IOCTPOUTH
MTHOBEHHBIE IIEHTPBI CKOpocTel matyHoB AB u DE.
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3anmaua 4

Kpusomun O34 Bpamaercs BOokpyr ocu O C
MIOCTOSIHHOM  YTJIOBOM CKOPOCTBIO W3=Wopa. 4
3aJJaHHOTO  TOJIOKCHUSI MEXaHU3Ma  MOCTPOUTH
MTHOBEHHBIE LIEHTPBI CKOopocTel maTyHoB AB u DE.

3agauda 5
— 2 .
[To 3aaHHBIM YpaBHEHUSAM JBWKEHUS TOUKH M x=5t, y=2-51° HallTH TpaeKTOPHIO
TOYKH, a TAKXKE JJIsI 33JJaHHOIO MOMEHTA BPEMEHHU /=1 ¢ HANTHU MOJIOKEHUE TOYKH.

3agauda 6
2 .
[To 3amaHHBIM ypaBHEHUSAM ABMKEHUS TOUKUA M x=61°-3, y=3t HAlTH TPaECKTOPHIO
TOYKH, a TAKKE JIJIS 33TAaHHOTO MOMEHTA BPEMEHHU /=] ¢ HAaWTH TOJIOKECHUE TOUKH.

3agaua 7
2 )
[To 3amaHHBIM ypaBHEHUSAM JABMOKCHHS TOUYKU M x=21, y= t°-3 HaWTH TpacKTOPHIO
TOYKH, a TAKXKe JJIS1 3aJaHHOTO MOMEHTA BPEMEHH {=2¢ HAUTH NOJIOKECHUE TOUKH.

3anaya 8
Crepxenb  BC  KyJIHCHOTO
MEXaHH3MA JBIKETCA CO CKOPOCTEIO Ir Bi/ﬂ r
Vorn=Imc . st yKa3aHHOTO — e

MOJIOKEHHUSI MEXaHu3Ma OTpEeAeIUTh
yria0ByIo ckopocTh Kyhuckl OA, ecnu

o
paccrosaue OB=0, 7m. 60

3agava 9
B xynucHoM MexaHu3Me NmpH
kadyanuu kpuomuna OA BOKpyr
ocu O moa3yH B, mnepeMemasch
B10ab KpuBommumna OA, MpUBOIHUT
B  JIBUJKEHHE crepxenb  BC.
Onpenenuth CKOPOCTh JIBHUKEHHUS
MOJI3yHa B OTHOCHUTEIIbHO
KpuBomuna B (YHKIHU YTIOBOU
CKOpocTM W Hu yrjia moBopoTa

KpPUBOIIUIA.

3anmaya 10

Ha newxymuics no npsMOJMHEMHOMY TOPU30HTAIBHOMY YYacTKy IIyTH HOE3[
NEUCTBYET NOCTOSIHHAS CUJla TATU DJIEKTPOBO3a, paBHas cuiie TpeHus. Kakoe nBuxenune
coBepiaer noe3n? Kak nposiBisiercs B JaHHOM Cllydae 3aKOH MHEPLUU?

3amaua 11
[Ipy nBUMXKEHUM MOTOLMKIA MO TOPU30HTAJIBHOMY IIOCCE CO CKOPOCTHIO
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54km/u BOAWUTENDL BBIKIIOYMI ABHUrareib. Ilociae 3TOro MOTOLMKI OO0 OCTAaHOBKH
JIBUTAJICS paBHO3aMeUIeHHO. HailTu yckopeHHe, MyTb HM BpeMs JIBHKCHUS
MOTOIIMKJIA C BBIKJIIOYEHHBIM JBUTaTElIeM, €ClIM KO3(P(UIMEHT TPEHHUS KOJIeC O
nopory 0,03.

3agauda 12

Ha Becax ypaBHOBEWNIEH HENOJHBIM cocyx ¢ Boaou. Hapymwmrcsa nm
paBHOBECHE BECOB, €CJM B BOJY ONYCTHUThH Majel Tak, 4TOObl OH HE Kacalcs JHa
WM CTEHOK.

3agauva 13

BepxHuil KoOHEl CTaJbHOTO CTEPXKHSA 3aKPEIUICH HEMOJABUKHO, K HHUXKHEMY
nojaBemieH rpy3 maccod 2000xe. [InuHa CTEpkHS Sm, CEUYEHHE den’. Onpenenuthb
HOpMaJIbHOE HaNpsDKEHUE MaTephalia CTEepkHS S, aOCOJIIOTHOE U OTHOCHUTEIHHOE
YIJIMHEHUE CTEPKHSI, €r0 MOTEHIIUATBHYIO YHEPTHIO.

3anava 14

BepxHuii KOHEI CTaJbHOTO CTEPKHSA 3aKPEIUICH HEMOJBUKHO, K HIKHEMY
nojBemieH rpy3 maccou [000xe. dnunHa ctepxHs 2,5m, cedeHue 2em’. Onpenenuthb
HOpMAaJbHOE HaIPsHKEHUE MaTepuaia CTEPKHS S, U €r0 MOTEHIIUAIBHYIO SHEPTHUIO.

3agauva 15

Haiiti ckopocTh, C KOTOPOIl HY>KHO BBIBECTU CIYTHHUK 3€MJIM Ha KPYTOBYIO OpOUTY
Ha BbIcOTy [600xkm Han mnoBepxHOCTbIO 3emun. Pammyc 3emum npuvAts 6400kMm,
YCKOpPEHHE y MOBEpXHOCTH 3emin 9,8m/c”. COnpOTHBICHHEM BO3IyXa IPECHEOPEHb.

3agauda 16
CBoOonHasi MaTepuaibHasi TOYKAa, BEC KOTOPOH JSke, ABUKETCS MPSIMOJMHEHHO C
2
yckopeHueM 50cm/cex”. OnpeaenuTb CUily, MPUIOKEHHYIO K TOUKE.

3amaua 17

CBoOojHas MarepualibHasg TOYKA HAXOJUTCS IMOJA JEHCTBHUEM IOCTOSIHHON CHJIBI
P=5, Ixz B Teuenue 20cex v MpOXOIUT 3a 3TO BPEMS 110 NPSIMOJIMHENHON TPAEKTOPUH ITYTh
0,5xkm. [1lo Hauana IEeWCTBUS CUJIbI TOYKA HAXOAUTCS B okoe. HailTu maccy TOUKH.

3anmada 18
Touka Maccoit m=>35ke IBUKETCS TOPU3OHTAIBHO TI0 MIPSIMOii AB ¢ yckopeHuem a=2
2 N .

M/cex”, HAPABJICHHBIM BJIOJIb TOM K€ MpsiMOil. UeMy JOKHBI OBITh PaBHBI MOCTOSIHHBIE

cwibl P U P, nexamue B OJHOM MJIOCKOCTH U IEUCTBYIOIIME HA TOUKY, KaK MTOKa3aHO Ha
puc. 244.

3agauda 19

AbspocTtar Macchl M HaYall OMyCKaThCS C TTOCTOSHHBIM yCKOpeHueM W. OmnpeaenuThb
Maccy Oamiacta, KOTOPBIA ClIeIyeT COPOCUTh 3a 0OPT, 4TOOBI a’pOCTaT MOJIYYHIJI TaKOE
e YCKOpeHHe, HO HarnpaBlieHHOe BBepX. CONMPOTHBICHHEM BO3/yXa IPeHEOpeUb.
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3amaua 20

B maxte omyckaeTrcss paBHOyckopeHo JudT Maccel 280xe. B mepBbie /0c oH
npoxonut 35m. Haiitu HaTskeHre KaHaTa, Ha KOTOPOM BUCUT JUQT.

3amaua 21

['opuzonTanbHas miatdopma, Ha KOTOPOM JIGKUT Tpy3 macchl /,02ke, omyckaeTcs
BEPTUKAJIBHO BHU3 C YCKOPEHUEM 4n/c*. Haiitu CUJIy JIaBJICHUs, IPOU3BOIUMOIO IPy30M
Ha T1aTGOPMy BO BPEMs IX COBMECTHOTO CITyCKa.

3anava 22
Ha Becax ypaBHOBEWNIEH HENOJHBIM cocyx ¢ Boaou. Hapymwurcs nm

pPaBHOBCCHC BCCOB, CCJIM B BOAY ONIYCTUTH MAJICI] TaK, yTOOBI OH HE Kacalics JHa
HJIN CTCHOK.

3anava 23

BepxHuii KOHEI CTaJIbHOTO CTEPXKHSA 3aKPEIUIEH HEMOJABUXKHO, K HHXKHEMY
nojBemieH Tpy3 maccod [/000xe. JInuHa CTEpKHS 4M, CEUCHHUE dem’ Onpenenutsb
HOpPMaJbHOE HANPSOKCHUE MaTepualia CTEp)KHS S, a0CONIOTHOE W OTHOCHUTEIBHOE
YIAJIMHEHHUE CTEPIKHSI, €T0 MOTCHIIUAIbHYIO SHEPTHUIO.

3anava 24

BepxHuil KoOHEl CTaJbHOTO CTEPXKHSA 3aKPEIUICH HEMOJABUKHO, K HHUXKHEMY
nojaBemieH rpy3 maccod 2000xe. [InuHa cTepkHS 2M, CEUYEHHUE 2. Onpenenutp
HOpPMaJbHOE HaIPsHKEHUE MaTepuaia CTEPKHS S, U €r0 MOTEHIIUAIBHYIO SHEPTHIO.

3agauda 25

Haiiti ckopocTh, C KOTOPOI HY>KHO BBIBECTH CITyTHUK 3€MJIM Ha KPYTOBYIO OPOHTY
Ha BbIcOTy [/000km Hag mnoBepxHOCThiO 3emiu. Pammyc 3emnu npusats 6000xkm,
YCKOPEHHe Y TTOBepXHOCTH 3eMitn 9,8m/c”. CONpOTHBICHHEM BO3IyXa MPEHEOPEUb.

3amaua 26

CpoOonHasi MaTepuaibHas TOYKAa, BEC KOTOPOH &ke, ABUKETCS MPSIMOJMHEHHO C
2
yckopenueM S0cm/cex”. OnipenenuTsb CUly, MPUIOKEHHYIO K TOUKE.

3anmaua 27

CBoOonHasi martepuanbHas TOYKAa HAXOAUTCS MOJ ACHCTBUEM IMOCTOSIHHOW CHJIBI
P=4ke B Teuenue /(Ocex u MPOXOOUT 3a 3TO BPEMS IO MPAMOJIUHENHON TPACKTOPHUH ITyTh
0,5xkm. 1o Hauana IEeWCTBUS CUJIbI TOUYKA HAXOJIUTCS B mokoe. Hailtu Mmaccy TOUkH.

3amaua 28

Touka maccoll m=6ke NBUXKETCA TOPU3OHTAIBHO MO MpsIMOM AB ¢ yCKOpeHUEM
a=2m/cex’, HaIlpaBJICHHBIM BJIOJIb TOW XKe mpsMor. Yemy HOKHBI OBITH PpPaBHBI
MOCTOSIHHBIE CWJTBL P 1 P,, nexamuye B OHOM IJIOCKOCTH U JEUCTBYIOIINE HA TOUKY.

3amaua 29
AbspocTtar Macchl M HaYall OMyCKaThCS C TOCTOSTHHBIM yCKOpeHueM W. OmpeaennThb
Maccy Oajiacta, KOTOPbIM CleayeT COpOCUTh 3a OOPT, YTOOBI a’pOCTaT MOJYYHJI TaKOe
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K€ YyCKOpeHHre, HO HampaBlieHHOe BBepX. ConmpOoTHUBIICHUEM BO3AyXa IPeHeOpeyb.
3amaua 30

B maxte omyckaeTrcss paBHOyckopeHO JHPT Macchl 240xe. B mepBbie /0c oH
npoxonut 30m. HaiiTu HaTskeHue KaHaTa, Ha KOTOPOM BUCUT JUQT.
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