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CnenmnanbHocth  23.05.06 CrponTenbcTBO  JKeJIE3HBIX  JOPOr, MOCTOB H
TPAHCIOPTHBHIX TOHHEJIel

Cnenmanu3anmsi: YnpapjieHHMe TeXHHYECKMM COCTOSIHMEM  JKeJIe3HOIOPOKHOI0
nyTH

Jucuuninna: Teopernyeckass MexaHuKa

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUSA KOMIICTCHIN.

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS

OO0yuaromuiics Huskuit yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS
[ToporoBerii ypoBeHb HE HIDKE TIOPOTOBOTO
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

[IIxanpl OLeHMBAaHUS KOMIIETEHLUHI [P cllade SK3aMEHa WJIM 3a4€Ta C OLICHKOU

JocTurnytslii XapaxkTepucTika YpoBHS C(OPMHPOBAHHOCTH [Ikana oueHnBaHuUs

YPOBEHB KOMIIETEHIUI
pe3yabrara
o0vueHus

DK3aMeH WM 3a4eT C
OLICHKO

Huzkuii OO0yuaromumncs: HeynosnerBoputensHo
YPOBEHb -00HAPYXKUII MPOOETIBI B 3HAHUSIX OCHOBHOTO Y4€OHO-TIPOIrPAMMHOTO
MaTepuaia;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKH B BBITOTHCHHUH 3a/IaHUH,
MPEeIyCMOTPEHHBIX IPOTPaMMON;

-HE MOXKET MPOJIOIDKUTE OOYUCHHE WITH IIPUCTYIHUTH K

o eCCHOHATBHON AEATSIIFHOCTH IO OKOHYAHUH MIPOTPaMMBL 0e3
JIOTIOTHUTEIBHBIX 3aHATHIA IO COOTBETCTBYIOIICH AUCITUTITHHE.

IToporoseiit | Obyuaromuiics: YI0BIIETBOPUTEIBEHO
YPOBEHb -00HapyXWJI 3HaHUE OCHOBHOTO y4e€OHO-IIPOrpaMMHOIO MaTepyala B

00BEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IIpeCTOosIIer

npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIpaBIIsieTCA C BBIIOJIHEHUEM 3aJJaHUl, IPETyCMOTPEHHBIX

MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIITEpaTypOH, peKOMEHIOBaHHOH paboueit

MPOrpaMMO TNCINTUIHHBI,

-JIOITCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU BBIOITHEHUH

3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepHaiy, Ho o0iagaer

HeO6XOl]I/IMBIMI/I SHAHUAMU IJI UX YCTPAaHCHUA 1104 PYKOBOJICTBOM

IpernoaaBates.

[MoBemuennsrii | OOywarommiics: Xoporio
YPOBEHb - 0OHapYKWJI ITOJTHOE 3HAHKE Y4eOHO-ITPOrPaMMHOTO MaTepraa;

-YCIIEHIHO BBITNONHUN 3a[JaHNUs, IPELYCMOTPEHHBIE IPOrpaMMOl;

-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei

MPOrPaMMON AUCHUILIUHBI;

-TIOKA3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO

MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-

MPOrPaMMHOMY MaTepHaty i OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH

yueOHOI pabOoThl U MPOGHECCHOHATBHOM NEeSITCITBHOCTH.




Bricokuit OObyuaromuiics: OTnudaHO
YpOBEHB -00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS
y4e0HO-TIPOrPaMMHOT0 MaTepraa;
-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC
IIPOTrPaMMOI;
-03HAaKOMMJICS C JOTIOJTHUTEIILHON JINTEPaTypoOi;
-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHHS IPOQPECChH;
-TIPOSIBUJI TBOPYECKUE CITOCOOHOCTH B MOHUMaHUH yIeOHO-
MPOTPaMMHOTO MaTepHaa.
[IIxaspl OLeHMBAaHUS KOMIIETEHLMI TP cllade 3ayeTa
JloCTUTHYTHI XapaxTepucTika YpoBHS CQOPMUPOBAHHOCTH KOMITCTCHITHI [xana
1 ypOBEHb OIIEHUBAHUS
pe3ynbTarta
oOy4yeHuns
[Toporoseiii | OGydatommiics: 3aureHo
YPOBEHB - 0OHapyXKHJI Ha 3a4eTe BCECTOPOHHHUE, CHCTEMATHUECKHE U TITyOOKHE 3HAHUS
y4eOHO-ITPOrPaMMHOT0 MaTepraa;
- JOIIYCTUJI He6OJ'II)HJl/le yOoyueHusa B OTBETax Ha BOIIPOCHI, CYIIECTBEHHBIM
00pa3oM He CHM)KAIOIIUE UX KauecTBO;
- ZIOIYCTHJI CYIIECTBEHHOE YITyIIEHHE B OTBETE Ha OJWH U3 BOIPOCOB, KOTOPOE
3a TeM OBUIO YCTPAHEHO CTYJEHTOM C IIOMOILBIO YTOUHSIONIMX BOIIPOCOB;
- IOITYCTHJI CYIIECTBCHHOE YITYIICHUE B OTBETAX Ha BOIIPOCHI, YACTh W3
KOTOPBIX OblNIa yCTpaHeHa CTYICHTOM C TIOMOIIBIO YTOYHSIOIIHUX BOTIPOCOB
Huzkuit OO0yyaromuicst: He 3auteno
YPOBEHB - ZIOIYCTHJI CYIIECTBECHHBIE YITyIIEHHS IIPH OTBETAX Ha BCE BOIIPOCHI
TIPEeToIaBaTels;
- oOHapyxua mpodensr 6osee 4eM 50% B 3HAHUAX OCHOBHOTO y4eOHO-
MPOTPaMMHOTO MaTepraa
OmnmcaHne mKan OICHUBAHHS
Kommerennnm o0ydaronierocsi OIeHUBASTCS CIEAYIOMNIM 00pa3oM:
[Inanupyemsbrit CopeprkaHue MIKajabl OIICHUBAHUS
YPOBEHB JOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pz?gg’:s;? HeynosnerBoputenbH |  YI0OBIETBOPUTEIIBHO Xopo11o OTinaHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OoOyuaromuiics OOyuaromuiics OOyuaromuiics
o0yuarorerocs crocobeH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJEMOHCTPUPOBAT | IPOICMOHCTPUPO-BATH | CAMOCTOSATEIIEBHOMY CaMOCTOSITETTBHO-MY
HaJIM4He 3HAHUN IPU | HATHYHE 3HAHUHA TIPU TIPUMEHCHHIO MIPUMCHEHHIO 3HAHWH B
pelIeHnH 3aaHnH, PpeIIeHIN 3aJaHnH, 3HAHWUH IpU BEIOOpE crrocoba

KOTOpBIEe OBLTH
MPe/ICTABICHBI
nperno/iaBaresieM
BMeCTe ¢ 00pasiom
UX PELLEHHUS.

KOTOpEIE OBLIH
HpeICTaBIICHBI
IpernoaBaTeneM
BMECTe C

00pasoM UX peLIeHHs.

peLIeHUH 3aJaHui,
AHAJIOTHYHBIX TEM,
KOTOpPBIE MPEICTABISLIT
MIPEToIaBaTeb,

U TIPH €0

YOUCUTLTATURIINTT

pelIeHs] HEU3BECTHBIX
WM HECTAHAAPTHBIX
3a/IaHUI U IpU
KOHCYJIETATUBHOMI
HOIJEPIKKE B 4ACTU

MEN TUACTIAINITIIANILIY




Ymetsb OTtcyrcTBHE Y Obyuaromuiics Obyuaromuiics Obyuaromuiics
oOyyaromerocs JEMOHCTPHPYET MIPOAEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHOCTH | CAMOCTOSATEJIBHOCTD B CaMOCTOSITETIBHOE CaMOCTOSITETIFHOE
B IPUMEHEHUN NIPUMEHEHUH YMEHUI NIPUMEHEHUE YMEHUN NIPUMEHEHUE YMEHUMN
YMEHHH 110 pereHus: y4eOHbIX peleHus 3aaHui, peLIeHUs] HEU3BECTHBIX
UCTIONIb30BAHHIO 3a1aHUH B ITOJTHOM AQHAJOTHYHBIX TEM, WJIN HECTaH/IAPTHBIX
METOA0B OCBOEHUS COOTBETCTBUH C KOTOpBIE IIPEACTABISUT | 3aJIlaHUH U IPH
y4eOHOM obpasiom, TIPEoAaBaTeb, KOHCYJIBTaTHBHON
JVICIIUTIIIMHBL. JaHHBIM 1 TIPH €TO TIOJIEPXKKE

IIPEoAaBaTeNIeM. KOHCYJIBTaTHBHOMN MIPENOAABaTENs B YaCTH
MOJJIEPKKE B YACTH MEXIUCIATUIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
mpobieMm.

Brnanets Hecnoco6HOCTB Ooyuaromuiics OOyuaromuiics OOyuarormuiics
CaMOCTOSITEIIBHO JEMOHCTPHUPYET JE€MOHCTPUPYET JE€MOHCTPHUPYET
MPOSIBUTH HAaBBIK CaMOCTOSITEIIBHOCTD B CaMOCTOSITETIEHOE CaMOCTOSITENIBHOE
peneHns IIPUMEHEHHUN HaBBIKA IIPUMEHEHNE HaBbIKa MIPUMEHEHHE HaBBIKa
MIOCTABJICHHOM 110 3aJIaHUsM, pelIeHus 3a0aHui, pelIeHns] HEU3BECTHBIX
3a7a4M 10 pelieHne KOTOPhIX AHAJOTHYHBIX TEM, W HECTAHIAPTHBIX
CTaHIapPTHOMY OBIIO TIOKa3aHO KOTOpBIC MIPEACTABISLT | 3a/laHUH U TIPH
00pas3iry HOBTOPHO. MIPEoaBaTeNIeM. MIPENoAaBaTeb, KOHCYJIBTaTHBHOMN

U TIPH €TO MOJIEPAKKE
KOHCyJ'IBTaTHBHOﬁ npenogaBaTeiid B 4aCTU
TOAACPIKKE B HaCTU MEXKIUCHUTITIMHAPHBIX
COBPEMEHHBIX CBSI3CH.
npoOiem.

2. IlepeyeHbr BOMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY HPOEKTHPOBAHUIO,

JadopaTopHbIM 3aHaATUsIM. O0pa3en IK3aMeHAMOHHOI0 OujeTa

[IpuMepHBIil epedyeHb BOMPOCOB K C/Iaue 3a4eTa ¢ OLIEHKOM:

Komnerenmus OIIK-1,

1. Hpe[lMeT cratikd. OCHOBHbIE IOHSATHS CTAaTHUKH: a6COJ'IIOTHO TBEPAOEC TCJIO, CHJIA, DKBUBAJICHTHLIC H
YPaBHOBEILLICHHBIE CUCTEMBI CHJI, PABHOAEUCTBYIOILAs, CUIIBI BHEIIIHAE 1 BHYTPEHHHUE.

2. T'eomerpuueckuii M aHAIUTHYECKHH CIOCOOBI cloXKeHHs cwil. [‘eoMeTpuyeckne M aHATUTHYECKHE
YCIIOBUS paBHOBECHSI CXOISIIUXCS CUil. PaBHOBecHE Tpex HenapaenbHbIX CHIL.

3. MoOMeHT CHJIBI OTHOCHTENBHO IeHTpa (Toukn). [lapa cmi. MOMEHT mapsl Kak BEKTOp. DKBHBAJIEHTHOCTD
nap. CroxeHue nap CHJI. YCIIOBHUSI paBHOBECHS CHCTEMBI T1ap.

4. TnaBHBI BEKTOp W TJIAaBHBIK MOMEHT CHCTEMBI CHIL.
PaBHOAEHCTBYIOLIEH.

5. AHanUTHYECKHEe YCIOBHUS PAaBHOBECHS NMPOW3BOJIBHOM IIOCKOM CHCTEMBI CHJ. PasnudHble BUABI CHCTEM
YCIIOBUI paBHOBecHs. PaBHOBecHe MIIOCKOI CHCTEMBI TapaIeIbHBIX CHII.

6. [Ipoekuus cunbl. PaBHOBECHE CHCTEMBI CXOISALTUXCS CHIL.

7. Ilnockas cucrema cuil. PaBHOBeCcHE INIOCKOW CHCTEMBI HENAPAJLIEIbHBIX CUIL.

8. PaBHOBecue cucteMsl Tes1. CTaTH4ecKu ONpeAeIrMbIe U CTATHUECKH HEOIPEAETNMbIE CUCTEMBL.

9. IlpousBonbHas cucreMa cuil. MOMEHT CUIBI OTHOCHTENBHO OCH; 3aBUCHMOCTb MEXAY MOMEHTaMU
CHJIBI OTHOCHTEJIBHO OCH M OTHOCHTEJBHO LEHTPA, HAXOJSIIErocss Ha 3TOH OCH. AHAINTHYECKHUE (QOPMYIBI IS
MOMEHTOB CHJI OTHOCHTEIIBHO KOOPJMHATHBIX OCEH.

10. Bpruucnenne TIIaBHOTO BEKTOpPAa M TVIABHOTO MOMEHTA IMPOW3BOJBHON CHUCTEMBI CHJ. AHAINTHYECKHUE
YCIIOBHSL PAaBHOBECHSI ITPOM3BOJIBHON CHCTEMBI CHIT; CIIydail MapauIebHbIX CHIL.

11. PaBHOBecme mNpH HAIMYUHM CWJI TPEeHUs. TpPEHHE CKONBKEHHS MpPH MOKOe (CLEINICHHE) W TIpH
nekeHnn. Koapoumment tpenus. Tpenue kaueHns; K03QUIIMESHT TPSHUS KaueHHsL.

12. TlpuBeneHune CUCTeMBl MapajUIeNbHBIX CHJI K paBHOAEWCTBYromed. L[eHTp mnapajulenbHBIX CHJ, €ro
paanyc-BeKTOp M KOOPAWHATEHI.

13. LleHTp TsKECTH TBEPIOTO Teja; LEHTP THKECTH o0beMma, Iomaan 1 JuHUHA. CrocoObl onpeaeneHus
MIOJIOKEHUS LIEHTPOB TAXKECTH TEIl.

ITpuMepHBIii NepedeHb BOIPOCOB K caue 3aueTa:

Komnerenmus OIIK-1,

1. IMpenmer knHemaTnku. CriocoObl 3a1aHHsT ABHKEHHS TOUKH.

2. Omnpernenenne CKOPOCTH U YCKOPEHHUST TOUYKH ITPU KOOPAMHATHOM CIIOCO0€ 3a1aHUs JBHKCHUSL.

Teopema BapuHboHa O MOMEHTE



3. OnpenesieHne CKOPOCTH U YCKOPEHHUSI TOYKH IIPU €CTECTBEHHOM CIIOCO0E 3aaHusl IBHKSHUSI.

4. [MocTynarensHoe NBHXKEHUE TBEPAOTO Tela.

5. BpamiarensHoe JBHKEHHUE Tea. YTIIOBask CKOPOCTh M YITIOBOE YCKOPEHUE.

6. CKOpOCTH M YCKOPEHUSI TOUEK P BPALIATEILHOM JIBHYKCHUH.

7. YpaBHEHHUE IUIOCKONAPAIUIETBHOTO ABMKEHH. OnpeneneHre CKopocTel TOUeK Tela ¢ MOMOLIBI0
BEKTOPHOTO YpPaBHEHHSI.

8. OmnpernesieHne YCKOPEHNH TOYEK Teja ¢ IIOMOIIBIO BEKTOPHOTO ypaBHEHHUS.

9. OmnpezeneHne cKOpocTell TOYeK Tela ¢ HOMOIIBI0 MTHOBEHHOTO LIEHTPa CKOPOCTEH.

10. OmnpeneneHre yCKOPEHUH TOUEK Tella METOIOM TTPOESKITHIA.

11. OmnpeneneHne yCKOPEHUH TOUEK Tella C IIOMOIIBI0 MTHOBEHHOTO IIEHTPa YCKOPESHHUH.

12. OTHOCHTENBHOE, TIEPEHOCHOE U a0CONMIOTHOE ABMKECHHUS. Teopema O CIIOKESHUH CKOPOCTEH.

ITpumepHOe cofepskaHue 3a7ay s CAa4u 3a4eTa C OLIEHKOHM U 3aueTa.

Komnerennus OIIK-1.

1.I'py3 Becom P = 10 H mnozasemieH x koHLy ctepkHs AB, KoTOpwIil ynepkuBaeTcss mop yriom 0=15° k
ropu3oHTy npu nomomu Tpoca BC. Yrom mexay TpocoM u crepxHeM paBeH B=30°. Ompenenuts ycwius B
CTEPIKHAX U HATSHKEHUE TPOca.

2. I'py3 Becom P = 10 H noxsemen Ha aByx tpocax AB u BC, cocTaBistomyx ¢ rOpH30HTaIbHON HPSIMOU
yrier 6=15° u B=30°. OnpeaenuTs yCHIns B TpOcax.

3. Mocrt cocrouT u3 aByX 4acteir. Bec xaxmoit wacta 10 kH u mpuioxker B toukax Cl u C2. O6e vactu
COCIMHEHBI MEXIy CO0OH MOoCpeAcTBOM mIapHHpa D M ommparoTcss Ha HEMOIBM)KHBIC MIapHHUpHBIE omopsl A u B.
Mocr HarpyxeH cuinamu P =4 xH u F = 8 kH. Onpeznenuts peakunu omop A, B n maprupa D.

4. CtrepxeHb AB AnuHOM I MOBOpaYMBAaeTCsl BOKPYT TOYKH A C IOCTOSTHHOM CKOpOCThIO I . IIpm 3TOM OH
MepeBUraeT U MOBOPAYMBACT IMJIMHIP PATUYCOM I, JEKAIIWH HAa TOPU3OHTAIBHOM TONy. B HadanbHBI MOMEHT
crepxeHb AB Obut ropuzoHTasieH. OnpeenuTh ypaBHEHHs! ABHKEHUS U TPASKTOPHIO 33/1aHHOM TOYKH.

5. KBagpat, cropoHa KOTOporo paBHa 1 M, ABIDKETCS IJIOCKOMNApajliebHO. B HaHHBIH MOMEHT BpeMeHHU
W3BECTHBI YCKOpEHMsl JIBYX ero BepiimH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C u
MI0JIO’KEHHE MTHOBEHHOT'O LIEHTpa ycKopeHuil Q kBaapara.

6. Crepxenp OA mmmHoN 20 cM moBopaumBaeTcsi BOKpyr ocu O c yrimoBod ckopoctbio 3 1/c u mpum
TIOMOIIX TIOJI3yHa A NpuBOAWT B ABmkeHue martyH BC mapamproro mapamienorpamma BCDE (BC = DE; BD =
CE = 20 cm). Onpenenuts yrioByio ckopocTh crepkHs CE m ckopocTs mom3yHa A oTtHocuTensHO ImatyHa BC B
MTOJIOKEHUN MeXaHHU3Ma, onpezensieMoM yrimamu 6=30° u 8=30°.

[TpumepHbIe BOMTPOCH MPH TMOJATOTOBKE K dK3aMEHY.

Komnerenmu OITK-1.

1. Tlpeamer nauHamuku. OCHOBHBIC TOHSITHS U ONpEJCNICHUS: Macca, MaTepualibHas TOYKa, CHIIa;
MOCTOSIHHBIE U TEPEMEHHbIE CHJIbI. 3aKOHBI KJIACCMUYECKONM MeXaHWKH. MHepiuanbHas cucTtemMa orcuera. 3ajadu
JUHAMUKH.

2. JuddepeHnmanbable ypaBHEHUS TBHKCHUS MAaTCPHAIBHON TOYKH B JICKAPTOBBIX MPSIMOYTOIBHBIX
KOOpJMHATaX M B INPOEKUUSIX HA OCH E€CTECTBEHHOIO TpEXIpaHHUKA. JIBE OCHOBHBIE 3aJaud JUHAMHUKH IS
MaTepHAIBHON TOYKH.

3. Pemenne mnepBoil 3agaunm auHaMUKdA. Pemienue BTOpod 3amaun auHamMuku. [locTosiHHBIE
WHTETPUPOBAHUS M UX OTPE/ICTICHNE 10 HAYATBHBIM YCIIOBHM.
4, Jduddepernnancapie ypaBHEHUS IBHKCHUS MaTePHAIBHON TOYKH B JEKAPTOBBIX MPSIMOYTOJIBHBIX

KOOpDAMHATaX W B IIPOEKIHUSAX HA OCH ECTECTBEHHOTO TPEXI'PaHHMKA. JIBe OCHOBHBIE 3aJa4M JWHAMUKH IS
MaTepuaIbHOU TOYKHU.

5. CBoOo/HbIE TIPSAMOJIMHEHHbIE KoJeOaHusi MarepuaibHOM To4ku. CBOOOJHBIE 3aTyxaroliue
KoJIeOaHHMsI TOUKH MIPU CONPOTHUBIICHHUH, TPOTIOPIHOHATIBHBIE CKOPOCTH.

6. BriHyXIeHHBIE KOJIeOaHHUsS TOYKM TPH TapMOHMYECKOW BO3MYIIAIOUIEH CHJIE M CONPOTHBIICHHH,
IIPONOPLIMOHATIBHOM CKOPOCTH; PE30HAHC.

7. OTHOCHUTENBHOE ¥ HECBOOOAHOE JBM)KEHME MaTepHalbHOM Touku. EcTecTBeHHas cucrema
koopauHat. JluddepeHumansapie ypaBHEHHS OTHOCHTENIBHOTO JIBMDKCHHUSI TOYKH; IIEPEHOCHAs M KOPHOJIHMCOBA
CHUJIBI HTHEPIUH.

8. KommdecTBO ABWKEHHS TOYKH. OJIIEMEHTAPHBIA HMITYJIBC W HUMITYJbC CHJIBI 32 KOHEYHBIH
MIPOMEXYTOK BpeMEHH. Teopema 00 M3MEHEHHMH KOJIMYECTBA JABIKCHHS TOUKH B AN GEpCHINAIBHON M KOHEYHOMH
¢dopmax.

9. MoMeHT KoiudecTBa IBW)KCHUS TOYKUM OTHOCHTENBHO LIEHTpa M ocu. Teopema 00 M3MEHEHHH
KHHETHYECKOTO MOMEHTA Tejla U CHCTEMBI.
10. OneMeHTapHas paboTa CHUJIBI; €¢ aHAJUTUYECKOoe BhIpakeHHe. PaboTa CHIIBI Ha KOHEYHOM ITyTH.

Pabota CHIIBI TSKECTH, CHJIBI YIIPYTOCTH U CHIIBI TATOTeHUs. MomHocTh. KuHeTHueckas SHEpPrus MaTepHaIbHOM
TOYKH.

HpI/IMepHOC COACPIKaHUEC 3a1a1 UIA CAa4u SK3aMCHaA.



Kommnerenuuu OITK-1.

1. Kopabuip nBmxkercst NpsIMBIM KypcoM MO JeHCTBHEM CHIIBI ynopa BHHTOB Q = K t, rae K —
TIOCTOSIHHAS BEJIMUMHA, t — BpeMsl NBIKeHUs. Haiitn 3akoH nBikeHus kopabiist S = S(t), npuHUMas BO BHHUMaHHE,
YTO CHJIA CONPOTHUBIICHUS BOJIbI NOCTOsIHHA U paBHa R. B HauansHbiit MomenT SO =0, VO = 0.

2. Temy Becom P cooOmieHa BepTHKaJIBHO BBEpX HadajbHas CKOpocTh. Cuila CONPOTHBICHHS
nemwxenuio R = kPV, rne k —mocrosHubI k03¢huument). Haiitn Bpems T m BeicoTy H Hambomblnero momgsema
Tena.

9. Yactuma Maccoil m, Hecymias 3apsj OTPHIATEIBHOTO 3JIEKTpHYECTBa €, BiertaeT B Touke A (S; 0) B
OHOPOJIHOE 3JIEKTPHYECKOE IM0J€ IUIOCKOTO KOHJCHCATOpa HampskeHHOCThIo E co ckopocteio VO mox yrimom
6=060° x ocu X. BexkTop HampsHKEHHOCTH IIOJI HANpaBlieH MPOTUBOIIOIOXKHO OocH y. HaliTi ypaBHeHHS NBHXKEHHUS U
TpaekTopuro y = f(X) 9acTupl, 3Hasi, 4YTO B 3IEKTPUYECKOM MOJIE Ha Hee AeiicTByeT cwia = — e . JlelicTBUeM CuIIb
TSHKECTH TIpeHeOpedb

Ha HenonBmxHyl0 NpPOBOJOYHYIO OKPYKHOCTh paguycoM R, pacmojoXeHHYI0 B TOPH30HTAJIBHON
MJIOCKOCTH, HazeTo kojieuko M Becom P. K stomy komeuky mpuBsizaHa ympyras Huth OAM, mpoxopsias yepes
KOJIBIIO A, 3aKpeljIeHHOE Ha OKPYXHOCTH. HaTsbkeHue HUTH NpONOPIMOHANBHO €€ YAIMHEHUIo. [[nuHa HuTH B
HepacTSHyTOM cocTossHMH paBHa OA, K03((OHUIHMEHT >MXECTKOCTH paBeH cC. B HavdajgpHBII MOMEHT KOJICUKO
Haxogwioch B Touke MO (u0 = 45°) m wumeno ckopocts V0. IlpeneOperas Mmaccoii HHMTH, TpEHHEM U
CONPOTHUBIICHUEM CpEJbl, ONPEICIUTh CKOPOCTh KOJEYKa M TOPH30HTAIBHYIO COCTABIIIOIIYIO IABJICHHS KOJEUKa
Ha OKPY>KHOCTb B MOJIOXKEHUH 11 = 60°.

11. Ha teno maccoil m, CKOJB3sIIEe 1O TOPU3OHTAIBHOW NPSMOM, AEHCTBYET CHJIa MPUTSDKEHUS K LIEHTPY
0, pacnonokeHHOMY Ha 3TOW mpsiMoi. Cuia NPUTSDKEHHS IPONOPIMOHANBHA PAcCTOSHHIO Tena oT meHTpa 0,
ko3 durmerT nponopuroHadsHOCTH — K2 m. Cumras, 9TO OBIDKEHHE Tella Hadajuoch w3 myHkTa MO, yoaneHHOTO
or neHtpa 0 Ha paccrosHue 0e3 HayaJbHOH CKOpPOCTH, ONpEAETHTh, IpeHeOperas TpeHHEM, CKOpOCTh Teja B
MOMEHT

O06pazerr sK3aMEHAIMOHHOTO OnieTa

JlaTbHEBOCTOYHBIHN rOCyIapCTBEHHBIM YHUBEPCUTET ITyTEeH COOOIICHHUS

Kadenpa DK3aMeHAIMOHHBIN OmteT No YTBEpKIAI0»
(x911) ®usmka u TeopeTHyIecKas Teopernueckas MexaHHKa 3aB. kadeapoit
MEXaHHUKa CnenuansaocTh 23.05.06 [Isrann C.A., mpodeccop
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MOCTOB U TPAHCIIOPTHBIX TOHHEJEH
Crenuanusanus: YrnpasieHue
TEXHUYECKUM COCTOSTHHEM
JKEJIE3HOIOPOXKHOTO ITyTH

Bompoc 2.BeiHykIeHHBIE KONEOAaHWs TOYKM NPH TapMOHMYECKOH BO3MYILIAIOMIEH CHJIE W CONPOTUBIICHMH,
TIPOTIOPIMOHAIBEHOM cKopocTH; pe3onaHc. (OITK-1) ()

3anaua (3amanue) 3.Kopabiap OBKETCS MPSIMBIM KypcoM IIOJ JACHCTBHEM CHIIBI ymopa BUHTOB Q = K t, riue K —
TIOCTOSIHHAS BEJIMUMHA, t — BpeMsl OBIKeHUs. Haiitu 3akoH nBikeHus kopabist S = S(t), npuHUMas BO BHHUMaHME,
YTO CHJIa COITPOTHBIICHNS BO/IBI NOCTOsIHHA U paBHa R. B HawansHbiit MoMent SO =0, VO = 0. (OIIK-1). ()

Bonpoc 1. Ilpeamer nuramuku. OCHOBHBIC IOHATHS U OINpPEICICHUS: Macca, MaTepHajbHAs TOYKa, CHIIA;
ITOCTOSIHHBIC W TIEPEMEHHBIC CHJIBL. 3aKOHBI KIIACCHYCCKOH MeXaHWKW. VHeprmanbpHas CHCTeMa OTCUeTa. 3aaadd
muHamukd. (OITK-1). ()

[Mlpumeyanme. B KaxIoM  5K3aMEHAllMOHHOM  Owiere  JOJDKHBI ~ HPUCYTCTBOBAaTb  BOIIPOCHI,
CIIOCOOCTBYIOMNX (POPMUPOBAHHIO y OOYHAIOIIErocs BCEX KOMIICTEHINH 110 JaHHOH NUCIUIIINHE.

3. TectoBble 3agaHusA. OUeHKA MO pe3dyjbTaTaM TeCTUPOBaHMS.

ITpumepnsie TecToBBIC 3agaHus. OIEHKA 10 pe3yabTaTaM TECTUPOBAHMA.

Komnerennms OITK-1.

1. I'py3 Becom P = 10 H moxgemeH x KoHITy cTepkHs AB, KOTOpwIii ymepkuBaercs moj yriiom 0=15° k
ropu3oHty npu nomomu Tpoca BC. Yrom Mexay TtpocoM u ctepkHeM paBeH B=30°. Omnpenenuth ycwius B
CTEeP)KHAX U HAaTSHKEHUE Tpoca.

a) 10, 10, 15

6) 10, 12, 12

B) 10, 15, 12

r7,7,15

2. I'py3 Becom P = 10 H moxsemen wa asyx Tpocax AB u BC, cocTaBisitommx ¢ roOpu30HTAIBHON TPSIMOM
yrier 6=15° u B=30°. OnpeaenuTs ycuius B TpOcax.

a) 10, 10

6) 10, 12

B) 10, 15

7,7

3. Tpu HuTH cBs3anbl B y3ne C. J[Be U3 HUX mepekuHyThl depe3 Ojgoku A u B u oOpaszyror yriel 6=30° u




B=45° Cc TOpW30HTOM; K KOHLIAM ux mozasemeHsl Tpy3sl Pl u P2. Ompenmenmuts Pl m P2, ecnmum Bec rpy3a Q,
MOJIBELIIEHHOTO K TpeTheil HuTH, paBeH 10 H. Tpenue B Oiiokax npeHeOpeys.

a) 10, 10

0) 10, 12

B) 10, 15

r) 7,7

4. Iea crepxust AC u BC coegmHeHBI MexIy co0oi u ¢ omopoit mapHupamu. K mapaupy C mpuBs3aHBI
BepeBku CD u CE, x cBOOOIHBIM KOHIIaM KOTOPHIX mojaBemieHs! Tpy3sl P = 10 H, Q, = 20 H; onna nimm 06e BepeBKU
NepeKnHyTHI Yepe3 O6moku. [Ipenebperast BecoMm CTEpKHEN U TPEHHUEM B OJIOKE, OIPENIEITUTD YCHIIHSI B CTCPIKHSX.

a) 10, 10

6) 10, 12

B) 10, 15

r)7,7

5. Mocr coctout u3 nByx yacteid. Bec xaxmoit wactu 10 kH u npunoxen B Toukax Cl u C2. Obe vactu
COE/IMHEHBI MEXly cO00# mocpeAcTBOM HIapHuUpa D M ommparoTcs Ha HENMOJBIXKHEIE IIApHHUPHBIE ormopsl A u B.
Mocrt HarpyxeH cunamu P =4 xH u F = 8 kH. Onpeaenuts peakuuu onop A, B u mapuupa D.

a) 10, 10

6) 10, 12

B) 10, 15

r)7,7

6. Crepxenp AB mmmHO¥M r TOBOpaunBaeTCs BOKPYT TOYKH A C MOCTOSHHOW CKOpocThio 11 . [Ipm 3TOM OH
MepeIBUTaeT U MOBOPAYMBACT IMJIMHIP PATNYCOM I, JIEKAIIWH HAa TOPU3OHTAIBHOM TONy. B HadanbHBI MOMEHT
crepskeHb AB Opln ropusonTaneH. OmnpenenuTh ypaBHEHHS ABWKCHHS M TPACKTOPHIO 33aJaHHOI Touku. Bmmcars
NIpaBWIBHBINA OTBET.

7. Crepxenb AB jummHO# | ckonb3ur koHIOM B mo BepTHKaIBbHOW CTEHE, a KOHLOM A — IO Mojy, Npu
aToM VA = V = const. Onpenenurs ypaBHEHHs ABWXEHUS U ypaBHEHHE TPaeKTOpuUH Touku M, eciu mpu t = 0
CTep>KEHb BepTUKaJIeH. BrincaTs npaBUIIBHBIN OTBET.

8. PaBHOCTOpPOHHMII TpPEYrolbHHK CO CTOPOHOM 1 M JBMXKETCS B IJIOCKOCTH ueprexka. Onpenenurts
yckopeHus Touek A u B, ecnn yckopenne toukn O a0 = 2 m/c2, yrimoBasi CKOpocTh I = 2 1/c 1 yIiioBoe yCKOpEHHE
[J =4 1/c2. BuucaTp IpaBHIBHEBIH OTBET.

9. KBagpat, cropoHa KOTOpOro paBHa 1 M, IBI)KETCS IUIOCKONApAIICTBHO. B IaHHBI MOMEHT BpEeMEHH
M3BECTHBI YCKOpEeHHs JABYX ero BepmmH A u B: aA = aB = 2 wm/c2. Ompenenuts yckopenue BepmuHbl C u
10JI0’KEHNE MTHOBEHHOTO IIEHTpa ycKopeHui Q kBaapara. BricaTs npaBUIIBHBIN OTBET.

10. Crepxenp OA mmunoi 20 cM moBopauuBaercs BOKpyr ocu O ¢ yrioBoit ckopocteio mOA = 3 1/c u
IIpU MIOMOIIM TTON3YHAa A MpPHUBOAMT B JBMKeHHe maTyH BC maphHupHoro mapamienorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpeaenuts yrioByro ckopocTh cTepxkHsi CE u ckopocTh mossyHa A OTHOCUTENbHO InatyHa BC B
TI0JI0)KEHUH MEXaHu3Ma, onpesensieMoM yrnamu 6=30° u B=30°. Bnincarb npaBuIIbHBII OTBET.

[ToyTHBIIT KOMIUTEKT TECTOBBIX 3aJaHUN B KOpTmopaTuBHON TectoBoii obomouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caifte YauBepcuteta B paznene CHO JBI'VIIC (oOpaszoBaTenbHas cpeia B JIHYHOM
KaOHHEeTE MMPEIoIaBaTesIs ).

CooTBeTcTBHE MEXIy OambHON CHCTeMOW W CHCTEMOH OIIGHHBaHMSA 10 pe3ylbTaTaM TeCTUPOBAHHUS
YCTaHABIIMBAETCS TIOCPEJCTBOM CIICIYIOIIECH TaOIHIIbL:

OOBexT INoxa3zarenu Onenka YpoBeHb
OLIEHKU OLICHUBaHHUS pe3yNbTaToB
pe3yIbTaToOB 00y4YeHHUs 00yJeHus
OObyuarommuiics 60 6anmoB U MeHee «HeynoBineTBOpUTETHHOY Hwuskuit ypoBenn
74 — 61 6aoB «Y10BIETBOPUTEIBHO IToporoselii ypoBeHb
84 — 75 bamnoB «Xopomo» [ToBbIIEHHBIN YPOBEHB
100 — 85 banoB «OTnnaHO» Beicoknii ypoBeHb

4. Ouenka oTBeTa 00y4Yamolerocsi Ha BOINPOCHI, 3aja4dy (3ajJlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypcoBOro MPOeKTHPOBAHMSI.

OrneHka 0TBeTa 00YJAIOIIErocsl Ha BOIPOCHI, 3aa9y (3aaHne) dK3aMEHAI[MOHHOTO OMieTa, 3a4era

DIIeMEHTHI OLCHHUBAaHUA Coz[epmaHne IIKaJIbl OOCHUBAHUA

HeynosnerBoputenbH | YI0BIETBOPUTEID Xopo1o OTIu4HO

He 3aureno 3auTeHo 3auTeHo 3a4yTeHo




CootBerctBue oTBeTOB | [lomHOE 3HAYNTENBHBIC Hes3nauutenbHbie [TonHoe
(dhopmyupoBKamM HECOOTBETCTBHE I10 MOTPEITHOCTH. TIOTPEITHOCTH. COOTBETCTBHE.
BOIIPOCOB (3a/1aHMi) | BceM BompocaMm.

Crpykrypa, ITonnoe 3HAUUTENBHOE HesnauutensHoe CooTBeTcTBHE
TOCJIEA0BATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBUE KPUTCPHIO MIPH
JIOTHKA OTBETA. YMEHUE | KPUTEPHIO. KpPUTEPHUIO. KpUTEPHUIO. OTBETE Ha BCE

YETKO, TIOHSATHO, BOIPOCHI.
TPaMOTHO M CBOOOIHO
H3JIaraTh CBOM MBICITH
3naHne HopMaTHBHEIX, |lloiHOE He3HaHme Nmerot mecTo Nmerot MecTo ITonnoe
MIPAaBOBBIX JOKYMEHTOB | HOPMaTHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBHE
U CHELUAIbHON MpaBoOBOM 6a3bl U YIYIIEHUS YOYLIEHUS U JTAaHHOMY KPUTEPHIO
JINTEPATYPHI CHCHI/I&J’[LHOﬁ (H€3HaHI/Ie HE3HAHHUEC OTACIBHBIX OTBETOB Ha BCC
JIMTEPATYPEI Ooubleii yacTu U3 | (€AMHUYHBIX) paboT BOIIPOCHI.
JIOKyMEHTOB U W3 YKCIia
CTICIIMAITBHOM 00s13aTeIbHOM
JUTEPATYypPHI 110 JUTEPaTypEIL.
Ha3BaHUIO,
COJICPKAHUIO U
T.J1.).
‘YMeHue yBsi3bIBaTh YMmeHue cBs3ath YMeHue CBsA3aTh YMmeHue cBsa3ath [Tonnoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C PAKTUKON | BOMPOCHI TEOPUHM | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCIIC B 00JacT | paboTHI HE U TIPaKTHKH MIPAKTUKU B JTAHHOMY KPUTEPHIO.
po¢heCCHOHATBHOM TIPOSIBIISIETCSL. MIPOSIBIIACTCS OCHOBHOM CrocoOHOCTP
paboTht penko. TIPOSIBIISIETCSL. HHTETPUPOBATH
3HAHUS U TIPUBIICKATH
CBEJICHUS U3
Pa3IMYHBIX HAYIHBIX
cep.
KagectBo oTBETOB Ha Ha Bce OTBeTHI HA . Jlaab! HEMTOTHBIS JlaHbI BEepHBIE OTBETHI
JIOTIOTHATEIHHBIE JIOTIOTHATEIIHHBIE 00JBITyIO YacTh OTBETHI Ha Ha BCE
BOIIPOCHI BOIIPOCHI JIOTIOJTHUTEIIBHBIX | TOTIOJTHUTEIBHBIE JTOTIOJTHUTEIIbHBIE
MpenojaBatens JaHbl | BONPOCOB BOTIPOCHI BOIIPOCHI
HEBEPHBIE OTBETHI. npenoaBaTens mpernojaBaTers. MpernoaBaTels.
JIaHbl HEBEPHO. 2. lan oquH
HEBEPHBIN OTBET HA
JIOTIOTHUTEIBHBIE
BOIIPOCHI
Mpero1aBaTes.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHpYETCS KaK CpenHsst apuMeTHUecKas pe3yabTaToB 3JIEMEHTOB

OLCHUBAaHU.




