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JAucuunimaa: MexaHuKa: TeoOpeTH4ecKasi U MPUKJIAJHASA

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OIIEHKHU KOMITETCHIIU I Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS
Iloporosslif ypoBeHb HE HUXE IIOPOTOBOI0O

IloBbIlIEHHBIN YPOBEHD
Bricokuii ypoBeHb

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH [IIxana oueHuBaHuUsA

YPOBEHB KOMITETEHIIU I
pe3ynbraTta
0o0vueHus

DK3aMeH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuarommuiics: HeynosnerBopurenbsHo
YpOBEHB -00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTEJIBHBIX 3aHATHH MO COOTBETCTBYIONICH AUCIUTIIUHE.

[Moporoserii | OOyuaromuiics: Y10BNETBOPUTENBHO
YpOBEHB -00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B

00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH

po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit

MPOTPaMMON AUCHUTIIUHEI;

-IOIyCTHJI HETOUHOCTH B OTBETE Ha BOIPOCHI U IIPU BBIIOJIHEHUU

3a/1aHUi 10 y4eOHO-IIPOrpaMMHOMY MaTepuaiy, Ho 00Jaaer

HEOOXOANMBIMH 3HAHUSMH JUTSL X YCTPAHEHUS 10J] PYKOBOACTBOM

MIPEeToIaBaTesl.

[osermennsrit | OOywaroniics: Xoporro
YPOBEHB - 0OHApYKUJI TOJTHOE 3HaHKE Y4eOHO-IIPOrpaMMHOIO MaTepuaa;

-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii

[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO

Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-

IIPOrpaMMHOMY MaTeprally 1 OOHOBJIICHHUIO B XOJI€ aJIbHEHIIeH

yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.




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. IlepeyeHb BONPOCOB M 33a4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY HPOEKTHPOBAHHIO,

JadopaTopHbIM 3aHaATUsIM. O0pa3en IK3aMeHAMOHHOI0 OujeTa

[IpumepHBIi mepedeHb BOPOCOB K 3a4eTy 1o pasnenaM «Cratukay u « KnnemaTtukay.

Komnerenmmst OITK-5:

1. HpeuMeT ctatukd. OCHOBHBIEC TOHATHS CTATHUKU: aGCOJ’IIOTHO TBEPAOEC TCJIO, CHUJIA, DKBUBAJICHTHLIC H
YPaBHOBECIICHHBIC CUCTEMBI CUJI, paBHO}IeﬁCTByIOIJ.laﬂ, CHUJIbl BHCIIIHUE U BHYTPCHHUE.

2. T'eomerpuueckuii M aHAIUTUYECKHH CIOCOOBI clOXKeHHs cwil. [‘eoMeTpuueckne M aHATUTHYECKHE
YCJIOBUS paBHOBECHS CXOAALINXCS cuil. PaBHOBecHe Tpex HemapalleabHbIX CU.

3. MOMeHT CHIIBI OTHOCHTENBHO IieHTpa (Toukn). [lapa cmi. MoMeHT mapsl Kak BEKTOp. DKBHBAJIECHTHOCTD
nap. CinoskeHue map CHI. YCIOBHUS paBHOBECHS CHCTEMBI TIap.

4. TnaBHbBIA BEKTOP M [JIAaBHBII MOMEHT CHCTEMBI CHIL
PaBHOJAEHCTBYIOLIEH.

5. AHanUTUYECKUE YCIIOBUSI PAaBHOBECHUS MPOU3BOJBHOM IJIOCKON CUCTEMBI Cuil. PasnuuHblE BUIBI CHCTEM
yCII0BUM paBHOBecHs. PaBHOBECHE IIJIOCKOM CUCTEMBI TAPAJIIEIIBHBIX CHIL.

6. [Ipoekuus cunel. PaBHOBECHE CHCTEMBI CXOMSALITUXCS CHIL.

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

8. PaBHOBecue cucteMsl Tes1. CTaTH4ecKy ONpeAeIrMbIe U CTATHUECKH HEOIPEeAEINMbIE CUCTEMBI.

9. IlpousBonbHas cucreMa cuil. MOMEHT CHIIBI OTHOCHUTENBHO OCH; 3aBUCHMOCTb MEXAYy MOMEHTaMU
CHJIBI OTHOCHTEJIBHO OCH M OTHOCHTENIBHO LEHTpPA, HAaXOJSIIETOCs Ha 3TOH OCH. AHAINTHYECKHE (QOPMYIBI IS
MOMEHTOB CHJI OTHOCUTEIBHO KOOPIUHATHBIX OCEH.

10. BeruucneHne IIaBHOTO BEKTOpa W TJIABHOT'O MOMEHTAa TPOW3BOJNBHON CHCTEMBI CHII. AHAIHTHYCCKUE
YCIIOBHS paBHOBECHS IMIPON3BOIBHON CHCTEMBI CHIT; CITy9ail TTapaIeITbHBIX CHIL.

11. PaBHOBecWe TpH HaJIWMYUM CHJI TPEHUSA. TpeHHE CKONBKEHUS TpH TIOKoe (CIEIUICHHE) W IIpH
nekeHnn. Koapounment tpenus. TpeHnue kaueHus; K03 UIHMESHT TPSHUS KaueHHs.

12. TlpuBeneHne CUCTEMBI MAapaJUIETIBHBIX CHJI K paBHOACWCTByromei. LleHTp mapayuiedsHBIX CHI, €Tro
paanyc-BeKTOp M KOOPAWHATEI.

13. LleHTp TsHKECTH TBEPIOTO Teja; LEHTP THKECTH o0beMma, Momaan u JuHuH. CrocoObl onpeaeneHus
TIOJIOKEHU S LICHTPOB TAXKECTU TCII.

14. Tlpenmer kunematiku. CriocoObl 3aJaHUs IBHIKEHHST TOUKH.

15. Onpenenenue CKOPOCTH U YCKOPEHUSI TOYKH MPU KOOPAMHATHOM CIIOCO0E 3aJaHUs JBIKCHHUS.

16. OmpeneneHue CKOPOCTH U YCKOPEHUST TOYKH TIPU €CTECTBEHHOM CIOoco0e 3aIaHusl IBUKCHUS.

17. locTynaTenbHOe JBUKEHHE TBEPAOIO Tea.

18. BparmmarensHoe OBIDKSHHE Tella. YIIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE.

Teopema BapuHboHa O MOMEHTE




19. CkopocTH U YCKOpEHUS TOUEK MPHY BpallaTeIbHOM JBH)KCHUU.

20. VYpaBHeHME IUIOCKONApaIeNbHOTO JBIKeHUsA. OmpesnereHrne CKOpPOCTeH TOYeK Telna C IOMOIIBI0
BEKTOPHOT'O ypaBHEHHUSL.

21. Omnpenenenue yCKOpEeHUH TOYEK Tesa ¢ IOMOIIBIO BEKTOPHOTO YPaBHEHUSL.

22. OmnpeneneHue CKOpPOCTE TOUEK Tella ¢ MOMOIIBI0 MTHOBEHHOIO LIEHTPa CKOPOCTEH.

23. OmnpeneneHue yCKOPEHUH TOYEK Tesla METOAOM MPOEKIIHIA.

24. OmnpeneneHue yCKOPEHUH TOYEK TeNa ¢ MIOMOLIBI0O MTHOBEHHOIO LIEHTPa YCKOPEHHI.

25. OTHOCHTENBHOE, TIEPEHOCHOE 1 a0COMIOTHOE IBIKEHUS. Teopema o CII0KEHUH CKOPOCTEH.

26. OmpenenieHue YCKOPEHHsI TOYKH B CJIOKHOM JBI)KEHUH. Yckoperne Kopmomica.

27. CrojxeHHe MOCTYNaTeNbHBIX TBIKESHUH.

28. CrojxeHHe MOCTYNaTeNbHOT0 U BPAIlaTeIFHOTO IBIDKEHIH. BUHTOBOE MBIDKEHHE.

IIpumepHBIil IepedyeHb BOIIPOCOB K K3aMEHY 110 paszaeiy «JluHamukay.

Komnerennus OIIK-5:

1. Tlpeamer nuHamuku. OCHOBHbIE IOHATHS U OIpEJCNIEHHs: Macca, MaTepuanbHas TOuYKa, CHIIa;
MIOCTOSIHHBIE U TEPEMEHHBbIE CHUJIBl. 3aKOHBI KJIACCMUECKOM MexaHMkH. MHepluanpHas cucTeMa OTCuUeTa. 3ajgadu
JUHAMUKH.

2. Juddepennnanbapie ypaBHEHUS IBIKCHUSI MaTepHaIbHON TOUYKH B IEKAPTOBBIX MPSIMOYTOJIBHBIX
KOOpAMHATaX W B MPOEKIUSAX HA OCH ECTECTBEHHOIO TPEXIPaHHMKA. JIB€ OCHOBHBIE 3aJayll JWHAMUKH IS
MaTepUaJIbHON TOUKH.

3. Pewenue nepBoi 3agauum AWHaAMUKWA. PemieHue BTopod 3amauu auHamMuku. [locTosiHHBIE
WHTETPUPOBAHUS M UX OTPEICICHNE 10 HAYAIBHBIM YCIOBHUSM.
4. JuddepeHnmnanbipie ypaBHEHUS BIKCHUSI MaTepHaIbHON TOYKH B JIEKAPTOBBIX MPSIMOYTOJIBHBIX

KoopJAuHATaX W B IMPOCKIUAX Ha OCHU CCTCCTBECHHOI'0 TpPCXIPAaHHUKA. JIBC OCHOBHBIC 3aJa4yu AWHAMHUKH JIsA
MaTepuaIbHOU TOUKHU.

3. CBoOoHEIE TIPSAMOJIMHEHHBIE KoJeOaHWs MarepuaiabHONH ToukH. CBOOOJHBIE 3aTyxaroliue
KoJIeOaHMsI TOYKH [IPU CONPOTHUBIIEHHUH, TPOTIOPIHOHAIBHBIE CKOPOCTH.

6. BriHyXIeHHBIE KOJICOaHHS TOYKM IPU TapMOHMYECKOW BO3MYIIAIOUIEH CHJIE M CONPOTUBIICHHH,
TIPOTIOPIIMOHAIEHOM CKOPOCTH; PE30HAHC.

7. OTHOCUTENBHOE ¥ HECBOOOJHOE JBI)KEHHE MaTepHalbHOM ToukH. EcTecTBeHHas cucreMa
koopauHat. JluddepeHunansapie ypaBHEHHS OTHOCHTENBHOTO JBIDKCHHSI TOYKH; IIEPEHOCHAs M KOPHOJIHCOBA
CHJIBI HHEPIUH.

8. KonmuecTBo IBIKEHHS TOYKHM. OJIEMEHTapHBI HMITyIbC M HMMIIYIbC CHJIBI 332 KOHEYHBIN
MIPOMEXYTOK BpeMeHU. Teopema 00 M3MEHEHHMH KOJIMYECTBA JABIKEHMS TOUKH B AN GEpEHIUAIBHON M KOHEYHOMH
¢dopmax.

9. MOMEHT KOJNHMYeCTBa JBHXKCHUS TOYKH OTHOCUTENBHO LIEHTpa M ocH. Teopema 00 M3MEHEHHUH
KUHETHYECKOTO MOMEHTA Tejla U CHCTEMBI.

10. DOnemeHTapHas paboTa CHIIBI, €e aHAJIMTHYECKOE BbIpakeHHe. PaboTa cuilbl Ha KOHEYHOM ITyTH.
PaGota cuibl TSDKECTH, CHIIBI YIPYrOCTH M CHIBI TsAroTeHWs. MomHocTh. KuHeTndeckas sHEprusi MaTepHalbHOM
TOYKH.

11. MOMEHT MHEpIMH CHCTEMBI U TBEPJOIO Tela OTHOCHTEIBHO IUIOCKOCTH, OCH M Toioca. Paxmyc
nHepuuu. TeopeMa O MOMEHTaxX HMHEpPIMHM OTHOCHTEIBHO MapauleNbHbIX oceil. OCHOBHBIE MOMEHTHI HWHEPIMH
HEKOTOPBIX TEIl.

12. JuddepeHnnansHoe ypaBHEHHE BPAIIaTEIIFHOTO JABMKCHUS TBEPJOTO Tela BOKPYT HETIOABIKHOMN
ocu.

13. Kunerndeckas sHEprusi MEXaHUYECKON CHCTEMbl. BeIuucCIeHre KHHETHUYECKOW SHEPTUH TBEPIOTO
TCJa B PA3JIMYHBIX ClIydasax €ro JABHKCHUSA. PaGora u MOMIHOCTb CHJI, MPUIOXKCHHBIX K TBEPpAOMY TEIIY,
BpAIIAIOIIEMyCsl BOKPYT' HETOJIBIIKHOI OCH.

14. [Mpunnun [lanamGepa Uit MaTepuaibHOM TOYKM; cwiia wHepuud. [lpuniun [lamambepa ams
MEXaHWYeCKOW cHcTeMbl. [ JIaBHBI BEKTOp W INIaBHBI MOMEHT CHMJ MHepUuHu. [IpuBeaeHNe cuil WHEPLUHU TBEPIOIOo
Tela K HEeHTpY.

15. PaBeHCTBO HYyImMO CyMMBI PaOOT BHYTPCHHUX CHJI, ACUCTBYIOIIUX B TBEPAOM Tele HIH B
HEU3MCHIEMOW MeXaHIMUeCKor cucteme. Teopema 00 M3MECHEHUN KHHETHYECKON SHEPTHU CHCTEMEI.

16. Omnpenenenre ¢ mMoMomblo npuHOUNa JlamamOepa IMHAMHUYECKUX pEakIWid IPH HECBOOOIHOM
IBIDKEHUH TOYKH U MEXaHHIECKON CHCTEMBI.

17. IIpuHiMn BO3MOXHBIX NepemelieHuid. IIpuMeHeHne NpuHIMIA BO3MOXHBIX IIEPEMEIICHUN K
OIPEACIICHUIO PEaKIUi CBsI3eH.

18. ITpunmnun Janambepa-Jlarpanka; obiee ypaBHeHHE THHAMUKA CHCTEMBI.

19. OO00O0IICHHBIC KOOPAUHATHI CHUCTEMBL. OOOOIIEHHBIC CHJIBI W HMX BBIYUCICHHE. YCIIOBHS

paBHOBECHs CHUCTEMbl B 00OOLIEHHBIX KoopauHatax. JnddepeHuuanbHble ypaBHEHHs ABMIKEHHS MEXaHHYECKOW
CHCTEMBI B 0000IIEHHBIX KOOpAHHATAX. YpaBHeHHMs Jlarpanika.
20. [onsarue ynapa. Koaddunument Boccranoinenus. [IpuMeHeHne 00X TeOpeM THHAMHUKH.



IIpumepHbIe MpakTHUECKUE 3a4a4H (3aJaHUs) U CUTYallUd MIPH MOJATOTOBKE K 3aueTy.

Komnerennus OIIK-5:

1. I'py3 Becom P = 10 H noxgewen k xoHuy crepkHst AB, xoTopblii ynepxwuBaercss mox yriiom 06=15° k
ropu3oHTy npu nomomu Tpoca BC. Yrom mexay Tpocom u crepxHeM paBeH B=30°. Ompenenutb ycwius B
CTEPIKHAX U HATSHKEHUE TPOca.

2. I'py3 Becom P = 10 H noxsemen Ha aByx Ttpocax AB u BC, cocTaBnstomux ¢ ropu30HTaIbHOW HPSIMOH
yrsl 6=15° u B=30°. OnpenenuTs yCHIus B TPOCAX.

3. Mocrt cocrouT u3 aByX dacteir. Bec xaxmoit wactu 10 kH u mpuinoxker B toukax Cl u C2. O6e vactu
COCTMHEHBI MEXIy COOOW MOCPENCTBOM MIapHUpa D W ommparoTcs Ha HEMOABIKHBIC IMApHUPHBIE Omopel A u B.
Mocr HarpyxeH cuiaamu P =4 xH u F = 8 kH. Onpeznenuts peakuuu omop A, B u maprupa D.

4. Crepxxerp AB mmnHOW 1 TOBOpaYMBAETCs] BOKPYT TOYKH A C TOCTOSHHOM CKOpOCTHIO 11 . [Ipum 3TOM OH
MepeBUraeT U MOBOPAYMBACT IMJIMHIAP 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, IBIDKETCS IUIOCKONApallesbHO. B AaHHBI MOMEHT BpeMeHHU
W3BECTHBI YCKOpEHMsl JBYX ero BepiimH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C u
MIOJIO’KEHHE MTHOBEHHOT'O LIEHTpa ycKopeHuil Q kBajapara.

6. Crepxenr OA mumHO# 20 cM moBopaumBaercs BOKpyr ocu O c yrimoBod ckopoctbio mOA = 3 l/c n
TIPY TIOMOIIM TOJI3yHA A TPHBOIUT B ABMKeHHe maTyH BC mapuaupHoro napamienorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenennuts yriaoBylo ckopocts ctepkHsa CE u ckopocTh momsyHa A oTHocuTensHO martyHa BC B
MTOJIOKEHUN MeXaHu3Ma, onpezensieMoM yrimamu 6=30° u 8=30°.

[TpumepHbIe pakTHUecKHe 3a1a4n (3aJaHns) U CUTYalUH TIPH MOATOTOBKE K 3K3aMEHY.
Kommerenmusa OITK-5:

1. Kopabnp aBuxkeTcs OpsAMBIM KypcoM TOJ JEHCTBHEM CHJIBI yIopa BUHTOB Q = K t, TJie K — MOCTOSTHHAs
BeJIMYMHA, t — BpeMs JBIDKeHMs. Haiitm 3akoH aBwkeHus kopabms S = S(t), mpuHMMas BO BHMMaHHE, YTO CHIIa
COIIPOTUBJIEHUS BOJIbI IOCTOsIHHA U paBHa R. B HauaneHsiit Moment SO =0, VO = 0.

2. Teny BecoM P cooOmieHa BepTHKAIBHO BBEpX HadaibHas CKOpOCTb. Cuila CONPOTHMBIEHUS IBIDKCHHIO R
=kPV, rae k —noctostHHBIN Koo dunnent). Haiitn Bpems T u Beicoty H HanGoubmero nmoxpema tena.

3. Yactuma maccoid m, Hecymias 3apsii OTPHLATENBHOTO 3JIeKTpHuecTBa e, BieraeT B Touke A (S; 0) B
OHOPOJIHOE 3JIEKTPHUYECKOE II0JIE€ IUIOCKOTO KOHJIEHCaTopa HampshkeHHOCThio E co ckopocteio VO mox yriom
6=60° x ocu X. BexTop HampsHKEHHOCTH IIOJISI HANpaBlieH IPOTHUBOIIONIOXKHO OocH y. HallTh ypaBHeHHS NBHKEHHUS U
TpaekTopuio y = f(X) 9acTuIpl, 3Hasi, 4YTO B 3JIEKTPUYECKOM MOJIE Ha Hee AeiicTByeT cwia = — ¢ . JlelicTBHeM CHIIBI
TSHKECTH MPeHeOpeYb.

4. Ha HenoJBIKHYIO MPOBOJOYHYIO OKPYKHOCTh pagycoM R, pacHojioXeHHYI0O B TOPHU3OHTAJIBHOI
MJIOCKOCTH, HazeTo kojieuko M Becom P. K stomy komeuky mpuBsizaHa ympyras HuTth OAM, mpoxopsias yepes
KOJIBIIO A, 3aKpeljIeHHOE Ha OKPYXHOCTH. HaTsbkeHue HUTH NpONOpIMOHANBHO €€ YAIMHEHUIo. [[nuHa HuUTH B
HEepacTSHyTOM cocTossHMM paBHa OA, K03((OHUIHMEHT >MXECTKOCTH paBeH C. B HavYajgpHBII MOMEHT KOJICUKO
Haxogwiaoch B Touke MO (u0 = 45°) m wumeno ckopocts V0. IlpeneOperas wmaccoil HHMTH, TpEeHHEM U
CONPOTHUBIICHUEM CpEbl, ONPENCIUTh CKOPOCTh KOJEYKa M TOPH30HTAIBHYIO COCTABIIIONIYIO IABICHHS KOJEUKa
Ha OKPY>KHOCTb B IOJIOXKEHUH 11 = 60°.

5. Ha teno maccoil m, CKOJIB3ALIEE O FOPU3OHTAIBHOM MpPSMOM, AEHCTBYET cHia MPUTSHKEHHS K LEHTPY
0, pacnomoxeHHOMY Ha 3TOW mpsiMoi. Cuia NPUTSDKEHMS MPONOPIMOHANBHA PAcCTOSHHIO Tena oT meHrpa 0,
ko3 duimerT nponopuroHadbHOCTH — K2 m. Cumras, 9TO OBIDKEHHE Tella Hadajuoch w3 myHkTa MO, yoaneHHOTO
or neHtpa 0 Ha paccrosHue 0e3 HayaJbHOH CKOPOCTH, ONIpEAETHTh, IpeHeOperas TpeHHEM, CKOpOCTh Teja B
MOMEHT MPOX0XKIeHHs UM 1eHtpa 0 .

6. Jns mommcmacTa ONIpeneNuTh 3aBUCHMMOCTh MEXIy BelIWYMHOM cuwiibl Q u Becom P rpy3a A mpu
paBHOBecHH, ecii rl =r u 12 =2 r. BecoMm OJI0KOB U TpeHHEM PEHEOPEYb.

O0pa3zerr PK3aMEHAITHOHHOTO OrteTa

JlapHEeBOCTOUHBIN TOCYIapPCTBEHHBIH YHUBEPCUTET IyTEH COOOIEHHUS

Kadenpa DK3aMeHaIMOHHBIH OmiieT No YrBepxkaao»
(x911) dusmka u TeopeTnvecKas MexaHuka: TeopeTu4ecKas 1 3aB. kadenpoit
MeXaHHKa TpUKIaIHas [Lrann C.A., mpodeccop
2 cemectp, 2023-2024 Hampasnenue: 23.03.01 TexHonorus 19.05.2023 1.

TPaHCIIOPTHBIX MPOLIECCOB
Hanpasnennocts (mpoduib):
Opraan3anus mepeBo3oK u
yIpaBJIeHHe Ha BO3AYIIHOM
TpaHCIIOpTe




Bormpoc 2. IMpunnun anam6epa-Jlarpanxka; obmiee ypaBHeHue nuHamuku cucteMsbl. (OITK-5) (OIIK-5)

Bompoc 1. Tlpenmer aumHamuku. OCHOBHBIE IIOHSATHS W OINpEACICHHS: Macca, MaTepHalbHas TOYKa, CHIIa;
MIOCTOSIHHBIE M TEPEeMEHHbIE CHJIbl. 3aKOHBI KIACCHMYECKOW MeXaHWKW. VHepuumaipHas cucTemMa oTcyeTa. 3ajauu
nuHaMmuku. (OIIK-5) (OIIK-5)

3amaua (3amanue) 3. lns monmcmacta ompeneNuTh 3aBUCUMOCTh MEXIy BeIWYMHOW cuibl Q u Becom P rpysa A
mpu paBHOBecuH, ecin rl =r u r2 = 2 r. Becom 6110k0B u TpeHueM npenedpeus. (OI1K-5) (OIIK-5)

[Mpumeyanne. B KkaxIoM  5K3aMECHAIlMOHHOM  Owiere  JIOJDKHBI  HPUCYTCTBOBaTb  BOIPOCHI,
CHOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCS BCEX KOMIICTCHIIHI 1O JAHHOW AUCITUTLTNHE.

3. TecroBble 3anaHusi. OLeHKa N0 pe3yJbTaTaM TeCTHPOBAHUS.
Komnerennus OIIK-1.

1. I'py3 Becom P = 10 H moxBemieH k KOHIy cTepkHS AB, KOTOpBIH ymepkuBaercs mon yriiom 0=15° k
ropu3oHTy mpu momomu Tpoca BC. Yrom mexamy TpocoM u crepxkHeM paBeH B=30°. Ompenenuth ycwims B
CTEPXHAX U HATSDKEHUE TPoca.

a) 10, 10, 15
6) 10, 12, 12
B) 10, 15, 12
177,15

2. I'py3 Becom P = 10 H noxsemen Ha aByx Ttpocax AB u BC, cocTaBnstomux ¢ ropu30HTaIbHON MPSIMOH
yrsl 6=15° u B=30°. OnpenenuTs yCHIus B TPOCax.

a) 10, 10
6) 10, 12
B) 10, 15
17,7

3. Tpu HuTH cBs3anbl B y3ne C. J[Be U3 HUX mepekuHyThl depe3 Ojgoku A u B u oOpasyror yriel 6=30° u
B=45° C TOpU30HTOM; K KOHLIAM ux mnozasemeHsl Ipy3sl Pl u P2. Ompenmenuts Pl u P2, ecnu Bec rpysa Q,
TIOJIBELIIEHHOTO K TpeTheil HutH, paBeH 10 H. Tpenue B Oiiokax npeHeOpeys.

a) 10, 10
0) 10, 12
B) 10, 15
r)7,7

4. J1Ba crepxust AC u BC coeaunensl Mexay co0oii u ¢ onopoii mapaupamu. K mapaupy C npuBsizaHsl
BepeBkr CD u CE, k cBOOOAHBIM KOHILIaM KOTOpPBIX mojsemieHs! rpy3sl P = 10 H, Q, = 20 H; ogna uiu obe BepeBKH
NepeKrHyTHI Yepe3 O6ioku. [IpeneOperast Becom CTep)KHEH U TPEHUEM B OJIOKE, OTIPENISNIUTh YCHITHSI B CTEPIKHSX.

a) 10, 10
0) 10, 12
B) 10, 15
r)7,7

5. Mocrt coctouT u3 AByX dacrteil. Bec xaxmoit wacta 10 kH u mpuioxen B toukax Cl u C2. O6e wactu
COEIMHEHBI MEXIy COOOW MOCPEeACTBOM ImapHupa D M ommparoTcs Ha HETOJBH)XKHBIE IIapHUPHEBIE ormopbl A U B.
Mocr HarpyxeH cuiamu P =4 xH u F = 8 kH. Onpeznenuts peakuuu onop A, B u mapaupa D.

a) 10, 10
6) 10, 12
B) 10, 15
07,7

6. Crepxenp AB mmmHOI r TOBOpaunBaeTCs BOKPYT TOYKH A C MOCTOSHHOW CKOpocThiO w1 . [Ipwm 3TOM OH
MIEpeIBUTacT M MOBOPAYMBACT IWIMHAP PATNYCOM I, JIEKAIMWH HA TOPU3OHTAIBHOM IONMy. B HadanpHBIH MOMEHT
crepxeHb AB Ob1 ropuzonTtaneH. OnpenennTs ypaBHEHHS ABIDKEHHS W TPAcKTOPHIO 3aJaHHOW TOYKH. Brmcats
TPaBUIIbHBIN OTBET.




7. Crepxxenb AB mnmHOM | cKoNB3UT KOHIIOM B 10 BepTHKaJIBHOW CTEHE, a KOHIIOM A — 110 N0y, TIPH 3TOM
VA =V = const. OnpenenuTs ypaBHEHUs ABWKCHHUS U YpaBHEHUE TPAeKTOPUM TOuku M, ecnu npu t = 0 cTepikeHb
BepTUKaJeH. BriucaTh NpaBUIIBHBIN OTBET.

8. PaBHOCTOpPOHHMII TpPEYrolbHHK CO CTOPOHOM 1 M JBMXKETCS B IIOCKOCTH ueprexa. Onpenenurts
yckopeHus Touek A u B, ecnm yckoperue Touku O a0 = 2 m/c2, yrioBasi cKOpocTs Il = 2 1/c U yriaoBoe YCKOpEeHHE
[J =4 1/c2. BuucaTp IpaBHIBHEBIN OTBET.

9. KBazpat, cTopoHa KOTOpPOTO paBHa | M, OBHXKETCSI MJIOCKOIAPaUICNIBHO. B NaHHBI MOMEHT BpEeMEHH
W3BECTHBI YCKOpEHHs JByX ero BepmiuH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepumuabl C u
MTOJIO’KEHNE MTHOBEHHOTO 1IEHTpa ycKopeHuit Q kBaapara. BrincaTs mpaBHIIBHEIN OTBET.

10. Crepxenp OA mmunol 20 cM moBopauuBaercss BOKpyr ocu O ¢ yrioBoit ckopocteio mOA = 3 1/c u
IIpYU MOMOIIM MON3yHAa A HmpUBOAUT B JABMKeHUe maTyH BC maprauproro mapamienorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenenutsd yrioByto ckopocth crepskHsi CE u ckopocTh mon3yHa A oTtHocurtenbsHO matyHa BC B
MTOJIOXKCHUH MEXaHU3Ma, ornpeensieMoM yrimamu 6=30° u B=30°. BircaTh paBUIIBHEIH OTBET.

ITonHBIN KOMILICKT TECTOBBIX 3aJlaHHil B KOpropatuBHOU TecToBoi obosouke ACT pasmerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite Yuuepcurera B pasnene CO JABI'VIIC (oOpa3oBaTeibHas cpelia B JTHYHOM
KaOMHETE MPEToIaBaTeNs ).

CooOTBEeTCTBHEC MEXKIy OallbHON CHUCTEMOW W CHCTEMOW OIICHHUBAHHS [0 pE3yibTaraM TECTUPOBAHUS
YCTaHABJIHMBACTCS MTOCPEICTBOM CIICIYIOIICH TaOJIHIIBI:

OO0BEKT [Tokazarenu Orenka YpoBeHb
OLICHKH OLICHUBAHUS PpE3yIBTaToB
pe3yIbTaToOB 00yIEeHHUS 0o0ydeHns
OO0yuaroruiics 60 6anoB U MeHee «HeynoBneTBOpUTETHHO» Huskuit ypoeHs
74 — 61 GamnoB «YIOBIETBOPUTEITHHOY [ToporoBsiii ypoBeHb
84 — 75 banmmnoB «XopormIo» [ToBrImIeHHBII YPOBEHB
100 — 85 6ammoB «OTnaHO» Bricokuit ypoBeHB

4. Ouenka orBeTa 00y4YamolIerocsi Ha BONPOCHI, 3aJady (3alaHMe) IK3AMEHALMOHHOr0 OuJjera,
3a4eTa, KYpCcOBOr0 NPOeKTHPOBAHUS.

OrieHKa OTBETA o6yqalomerocsl Ha BOIIPOCHI, 3aJa4y (3auaHHe) OK3aMCHAIIMUOHHOI'O 61/IJ'I€Ta, 3a4ycTa

DOneMEeHTHI OLIEHUBaHUS CopeprkaHue MKaabl OIICHUBAHUS
HeynosnerBoputenbH | YI0BIETBOPUTEID Xopomio OTnraHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
CootBerctBue otBeToB | [lomHoE 3HauUTENbHBIE HesnauutensHbie [Tonnoe
(hopMyIupOBKaM HECOOTBETCTBUE IO MOTPELLIHOCTH. MOTPEIIHOCTH. COOTBETCTBHUE.
BOIIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, Ionnoe 3HaYUTENBHOE HesnauutensHoe CootBeTcTBHE
MTOCTICIOBATEIIEHOCTD | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBUE KPHUTEPHIO TIPH
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YEeTKO, IOHATHO, BOTIPOCHI.
TPaMOTHO ¥ CBOOOTHO
H3JIaraTh CBOM MBICITH




3HaHue HOpMaTUBHBIX, |[lonHOE He3HaHME NmeroT mecTo Hwmerot mecto [TonHoe
MIPABOBBIX JOKYMEHTOB | HOpPMATHBHOW U CYIIECTBEHHBIE HECYIIECTBEHHBIC COOTBETCTBHE
Y CIICLIHAJIEHOM MpaBoOBOil 0a3bl U YITyIIEHUS VIYIIEHUST U JIAaHHOMY KPUTEPHUIO
JINTEPATYPHI CIICLIMAIIEHOM (He3HaHue HE3HAHUE OTJICJbHBIX | OTBETOB Ha BCE
JINTEPATYPHI OoJIbIIeH YacT U3 | (6IMHUYHBIX) PadOT BOIIPOCHI.
JIOKyMEHTOB U W3 YuCIia
CIIeIMAIIBHOM 00s13aTeIbHOM
JUTEPATYpPHI 110 JTUTEPATypPEIL.
Ha3BaHUIO,
COJICPKAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh YMmeHue cBsi3ath YMeHue CBs3aTh YmMmeHue cBsi3ath [TonHoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C MPAKTUKON | BOIPOCHI TEOPUHU | BOIIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCIIC B 007acT | paboTHI HE U TIPaKTHKA TIPaKTUKA B TTAHHOMY KPUTEPHIO.
poheCCHOHATBHOM TIPOSIBIISIETCSL. TIPOSIBIICTCS OCHOBHOM CrocoOHOCTP
paboTsI penko. TIPOSIBIISIETCSL. HHTETPUPOBATH
3HAHWS U TIPUBIICKATH
CBEJICHUSI U3
Pa3IMYHBIX HAYYHBIX
cohep.
KauectBO 0TBETOB Ha Ha Bce OTBeTHI HA . Jlaus! HEMTOTHBIS JlaHbl BepHBIE OTBETHI
JIOTIOTHATEJIHHBIE JIOTIOTHUTEJIHHBIE OOJIBIITYIO YaCTh OTBETHI Ha Ha BCE
BOIPOCHI BOTIPOCHI JIONIOJIHUTEIIBHBIX | JIOTIOJIHUTEIIbHBIC JIOTIOJIHUTEJILHBIC
mpernojaBaress JaHbl | BOIPOCOB BOTIPOCHI BOIIPOCHI
HEBEPHBIE OTBETHI. npenojaBaTens MpernoaBaTers. MpenoaBaTels.
JI1aHbl HEBEPHO. 2. lan oquH
HEBEpHBIN OTBET HA
JIOTIOJIHUTEITLHBIC
BOTIPOCEI
TIperio1aBaTes.

[Ipumeuanue: wuroroBas OIeHKa (opMHUpyeTcs KaK CpedHss apu(MeTHdecKas pe3ylbTaToB 3JIEMEHTOB

OLICHUBAHMUA.




