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

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OLIEHKH KOMIIETCHLIUN Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS

IToporoselii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bbicokuii ypoBeHb

HE HUXKE ITOPOTOBOT0

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

Jocturnyrslii
YPOBEHb
pe3ynbTaTta
06vieHus

XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH
KOMIIETCHIIUH

IIIxana orneHUBaHUS

DK3aMeH WM 3a4eT C
OILICHKOM

Huskwmit
YpOBEHB

OO0yuarommuiics:

-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
JIOTIOJTHUTENBHBIX 3aHSATHH 110 COOTBETCTBYIOIIECH TUCIUIUINHE.

HeynosierBopuTensHo

[Hoporossiii
YPOBEHB

OO0yuarommuiics:

-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
MPOTPAMMOM JUCITUTLTUHEI;

-JIOIYCTUJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBHIIIOJHCHUU
3aJaHUH M0 y4eOHO-IIPOrpaMMHOMY MaTepUaITy, HO 00JIaacT
HEOOXOIUMBIMHU 3HAHUSMHU U UX YCTPAHESHUS IO PYKOBOJICTBOM
MIPEeToIaBaTesl.

YI[OBJ'ICTBOPI/ITGHLHO

IloBEIIIEHHBIN
YpOBEHB

OO6yuarommuiics:

- OOHApPYKWIT MTOJTHOE 3HAHKE Y4EeOHO-TIPOTPAMMHOTO MaTepHalIa;
-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-
MPOTPaMMHOMY MaTepHaTy U OOHOBICHUIO B XOJI¢ JallbHEHTIIeH
yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.

Xopo1io




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 nepedeHb BOPOCOB K 3a4EeTy:

Kommerenmusa OIIK-1;

1. [Ipenmer craTuky.

OCHOBHEBIE

TIOHATUS

CTaTUKU:

abCOIIOTHO

TBEpAOE TEJO, CHJa,

SKBUBAJICHTHBIC U YPABHOBEILIEHHBIE CUCTEMBI CUJI, PABHOJEUCTBYIOILAs, CUIBI BHEIIHAE 1 BHYTPEHHHUE.
2. I'eoMeTpHuyeckuil N aHATMTHUECKHUN CIIOCOOBI CIIOKEHMS cwil. ['eoMeTpryecknue U aHATUTHIECKHE
YCIIOBHSI PAaBHOBECHS CXOSIINXCS CrIl. PaBHOBecHe Tpex HenapaiiedbHbIX CHIL.
3. MoOMEHT CHIBl OTHOCHTENBHO IIeHTpa (Toukw). Ilapa cmi. MoMeHT mapbl Kak BEKTOP.
OKBHUBaIEHTHOCTH MMap. ClioKeHNe map CHil. YCIOBHS paBHOBECHS CHCTEMBI Tap.

4. T'maBHBII BEKTOp W TIJIABHBI MOMEHT CUCTeMbl cuil. Teopema BapuHboHa O MOMEHTE
PaBHOJIEHCTBYIOLIEH.

5. AHaAIIMTUYECKHE YCIOBUSI PAaBHOBECHS MPOW3BOJIBHOW TUIOCKOW CHUCTEMBI CHII. PasnuuHbie BUIBI
CHCTEM YCIIOBUI paBHOBeCHs. PaBHOBECHE IIIOCKON CHCTEMBI MapauIeIbHBIX CHIL.

6. IIpoexuus cunbl. PaBHOBECHE CUCTEMBI CXOASALIUXCS CUIL.

7. ITnockas cucrema cuil. PaBHOBecHe MIIOCKOH CUCTEMBI HEMAapaJlIEIbHbIX CHIL.

8. PaBHOBecue cucrems! Tea. CTaTUUECKH OMPEETUMbIE U CTATHYECKU HEONPESIUMBIE CUCTEMBI.

9. IIpousBonpHass cucrema Ccuil. MOMEHT CHUIBI OTHOCHUTENIBHO OCH; 3aBUCHUMOCTb MEXIY

MOMCHTaMH CHJIbI OTHOCHUTCJIBHO OCH M OTHOCHUTCJIIBHO HEHTpA, HaXOIALICTOCSA Ha 9TOH OCH. AHaJIUTUYECKUE

(I)OpMyJ'IBI I MOMCHTOB CHUJI OTHOCUTCIIBHO KOOPAWHATHBIX OCCH.

10. BrluuciieHne MIIaBHOIO BEKTOpa M IVIABHOTO MOMEHTAa IPOU3BOJIBHOM CHCTEMBI  CHIL.
AHaIUTHYECKHE YCIOBUS paBHOBECHS TPON3BOJIBFHOM CUCTEMBI CHIT; CITy9all TTapauIebHBIX CHIL.

11. PaBHOBecHe Npu HATMYWW CHJI TpeHHS. TpeHHe CKONBKEHHUS NIpPU TOKOoe (CIEIUICHWe) W TpHU
newkennn. Kosddumnuent tpenus. Tpenue kaueHus; K0O3DOUIIMESHT TPEHUS KauCHHsI.

12. [IpuBeneHue cucteMbl MapajuleNIbHbIX CUJT K paBHOAEHCTBYIOIIEH. LleHTp mapamienpHbIX CUl, €ro
paanyc-BeKTOp U KOOPAMHATHI.

13. IleHTp TsXKECTH TBEPIOrO TeNa; IEHTP THKECTH o0beMa, miomaaun W JuHuH. CrocoOsl
OTpeieNIeHus TIOJIOKEHUST IEHTPOB TSXKECTH TEl.

14. [penmer kunematuku. CriocoObI 3aaHUS JBIKCHHS TOYKH.

15. OmnpeneneHne CKOPOCTH B YCKOPEHUS TOUKH IPH KOOPAWHATHOM CIIOCO0E 33JaHUS JBIKCHUS.

16. OHpGZ[CHGHI/Ie CKOPOCTHU U YCKOPCHU TOYKH IIPU €CTCCTBECHHOM croco0e 3alaHuA IBUXCHUS.




17. ITocTynarenbHOE ABUKEHUE TBEPIOTO TENa.

18. BpamaTensHoe ABMXKEHHUE Tea. YIIOBask CKOPOCTh U YITIOBOE YCKOPEHHUE.

19. CKOpOCTH M YCKOPEHUS TOYEK IPH BPALIATEILHOM JIBHYKCHUH.

20. VYpaBHeHHUE IUIOCKONApAIUIETBHOTO JBMKeHHs. OnpeaeneHre CKOpocTel ToUeK Tela ¢ MOMOLIBI0
BEKTOPHOI'O ypaBHEHHUSL.

21. OmnperneneHne YCKOPeHNH TOYeK Teja ¢ TIOMOIIBIO BEKTOPHOTO ypaBHEHHUS.

22. OrnpeneneHne CKOpoCcTed TOYEK Tesla ¢ MOMOLIbI0 MTHOBEHHOIO LIEHTpa CKOPOCTEH.

23. OmnpeneneHne yCKOPSHUH TOYEK Tella METOIOM TTPOCSKITHH.

24. OmnpeneneHne yCKOPEHUH TOUEK Tella C IIOMOIIBI0 MTHOBEHHOTO IIEHTPa YCKOPCHUH.

25. OTHOCHUTENBFHOE, TTIEPEHOCHOE U abCOOTHOE NBIKEHHUS. Teopema 0 CII0KESHUN CKOPOCTEH.

26. OmnpeneneHne yCKOPEHUS TOYKH B CI0KHOM JBIDKEHUH. Yckoperne Kopuosca.

27. CrnoxeHne TTOCTYNaTeIbHBIX JABHKCHHH.

28. CrnosxeHue oCTynaTeIbHOTO U BpaIlaTeIbHOTO JIBUXEHUN. BUHTOBOE NBH)KEHUE.

ITpuMepHBIif IepedeHb BOIPOCOB K IK3aMEHY.

Komnerennus OIIK-1:

1. IIpenmer nunaMuku. OCHOBHBIE MOHSTHSA U ONpPENENEHUS: Macca, MAaTEepUalbHAs TOYKA, CUIIA;
IIOCTOSIHHBIE U ITEPEMEHHBIE CHJIBbL. 3aKOHBI KIIACCHYECKOM MeXaHMKH. MHepruanpHas cucTeMa OTCUeTa. 3ajadd
JMHAMHKH.

2. Huddepennnanbabpie ypaBHEHUS JBIKCHUSI MaTePUAIbHON TOYKH B IEKAPTOBBIX NMPSIMOYTOJIBHBIX
KOOpJMHATaX M B IPOCKIMAX HA OCH CCTECTBEHHOTO TpPEXIPaHHHWKA. [IBe OCHOBHBIC 3afadyd IUHAMHKH JUIS
MaTepHUaIbHON TOUKH.

3. Pemienne mnepBoit 3ajaun JuMHaMHUKW. PermieHue BTOpoil 3agaun nuHaMmuKku. llocTtosiHHbBIE
UHTETPUPOBAHUA U UX OINpPE/EICHUE TI0 HAUYaJIbHBIM YCIIOBUSIM.
4. JuddepeHnnanbabie ypaBHEHUS IBHKCHUS MATCPHAIBHON TOYKH B JICKAPTOBBIX MPSIMOYTOJIBHBIX

KOOpAMHATaX U B IPOEKIUSIX HAa OCH ECTECTBEHHOIO TpEeXTpaHHUKA. J[Be OCHOBHBIE 3aJayMl AMHAMUKH IS
MaTepHaIbHOM TOUKH.

5. CBoOozHbIE TIPSAMOJIMHEHHBIE KojJeOaHWs MarepuaibHOH Toukd. CBOOOJHBEIE 3aTyxaroliue
KoJIeOaHMsI TOYKH MIPU COTIPOTHUBIICHHUH, TPOTIOPIIOHATIBHBIE CKOPOCTH.

6. BriHyxIeHHBIE KONeOaHUS TOYKH MPH TAPMOHUYECKOW BO3MYIIAIONICH CHIIE M CONMpPOTHBICHUH,
MIPONIOPLUOHAIIEHOM CKOPOCTH; pE30HAHC.

7. OTHOCHUTENFHOE W HECBOOOJHOE IBIDKEHHE MAaTepHallbHOM TOYKH. EcTecTBeHHass cucTeMa
koopauHat. JnuddepeHransHble ypaBHEHUS OTHOCHUTEIBHOTO [BIDKEHHS TOYKH; TEPEHOCHAs M KOPHOJICOBA
CUJIbI UHEPLIUY.

8. KonngecTBO ABWKEHHMA TOYKH. OJIEMEHTAPHBIM HMIIYJBC M HUMIIYJABC CHJIBI 32 KOHEUHBIH
MPOMEKYTOK BpeMeHH. Teopema 00 M3MECHCHHM KOJIMYECTBA JBHKCHUS TOUYKHA B JAUD(HEPCHIUATBHON M KOHEYHOMN
¢dbopmax.

9. MOMEHT KOJIMYecTBa JBHXKEHUS TOYKM OTHOCHTENBHO LEHTpa M ocH. Teopema 00 M3MEHEHHUH
KHHETUYECKOTO MOMEHTA TEJIa ¥ CUCTEMBI.

10. OneMeHTapHasi pad0Ta CHIIBL; €e aHAINTHYecKoe BhIpakeHHe. PaboTa cuiibl HA KOHEYHOM ITyTH.
PaboTa CHIIBI TSKECTH, CHIIBI YIIPYTOCTH U CHIIBI TATOTeHUs. MomrHocTh. KuHeTmueckas SHEeprus MaTepHallbHOM
TOYKH.

11. MoOMEHT MHEPLUHU CUCTEMBI U TBEPJOTO Tejla OTHOCUTENIBHO IUIOCKOCTH, OCH M Mojroca. Paanyc
nHepiun. TeopeMa O MOMEHTaX WHEPIMH OTHOCHUTEIBHO MapauieNbHBIX oceld. OCHOBHBIE MOMEHTHI HHEPIHU
HEKOTOPBIX TeJl.

12. JuddepeHnmanpHoe YypaBHCHUE BPAIATSIBHOTO JABUKCHUS TBEPOTO TEIa BOKPYT HEMOMABHKHON
OCH.

13. Kunerndeckas sHeprusi MeXaHU4YeCcKOl cUCTeMbl. BrluncieHre KHHETHUYEeCKOW SHEPTUH TBEPIOTO
Tella B Pa3NIMUHBIX CiIydasX ero ABWKeHWs. Pabota ¥ MOLIHOCTh CWIJI, TPWIOKEHHBIX K TBEPIOMY Tely,
BpallaroIeMycsl BOKPYT HEIIOJBIKHON OCH.

14. [puanun JlanamOepa s MmarepuanbHOW Touku; cwia uHepuwu. ITpuaumn [lamamOepa s
MEXaHUYECKOW CHCTEMBI. [ TaBHBIM BEKTOp M TIIABHBI MOMEHT CWJI MHepuud. [IpuBeneHHe cuil MHEPLMU TBEPAOIO
Tena K LEeHTPY.

15. PaBeHCTBO HyImMO CyMMBI PaOOT BHYTPEHHHX CHII, ACUCTBYIOIIMX B TBEPAOM Telie HIH B
HEU3MEHIEMOW MeXaHMUeCcKor cucteme. Teopema 006 N3MEHEHNN KHHETHYECKON SHEPTHN CHCTEMBI.

16. Omnpenenenne ¢ moMmomibio npuHOUNa Jlamambepa IMHAMHUYECKHUX pEakIWid IPH HECBOOOIHOM
JBWXCHUH TOYKU 1 MEXAHUYECKOH CUCTEMBI.

17. IIpyHuyn BO3MOXHBIX IHepeMelleHui. lIpuMeHeHne NpUHLMIIA BO3MOXKHBIX IE€PEMELEHUN K
ONPEIEIICHUIO PEaKLUil CBSI3EHl.

18. [puniun Janambepa-Jlarpamka; o0lee ypaBHCHUE TUHAMUKA CHCTEMBI.

19. OO0O0OIICHHBIE KOOPIUHATHI CUCTeMBbl. (OOOOIIEHHBIC CHJIBI W HMX BBIYKCICHUC. YCIIOBHS

paBHOBECHS CHUCTEMBI B 00OOLIEHHBIX KoopanHatax. JnddepeHInanbHble ypaBHEHHUs! ABMKEHHS MEXaHHYECKOW
CHCTEMBI B 0000IIEHHBIX KOOpAMHATAX. YpaBHeHHMs Jlarpanika.



20. [Monsrtue ymapa. Koadduiment Boccranoninenus. [IpuMeHeHHE 00X TEOPEM THHAMHKH.

[TpumepHbIe paKTHYECKHe 3a1a4n (3aJaHus) U CUTYallMH 2 CeMecTpa.

Komnerennus OIIK-1:

1.I'py3 Becom P = 10 H mnozsemieH x koHIy ctepkHs AB, KoTOphIii ynmepkwuBaeTcss mox yriom 0=15° k
ropu3oHTy npu nomomu Tpoca BC. Yrom mexay Tpocom u crepxHeM paBeH B=30°. Ompenenutb ycuius B
CTEPXXHSAX U HaTsDKEHUE Tpoca.

2. I'py3 Becom P = 10 H moxsemen wa asyx Tpocax AB u BC, cocTaBisitommx ¢ rOpu30HTaIBHON TPSIMOM
yrier 6=15° u B=30°. OnpeaenuTs ycuius B TpOcax.

3. Moct cocrouT u3 AByX dacteir. Bec kaxmoit wacta 10 kH u mpuinoxen B toukax Cl u C2. O6e wactu
COEIMHEHBI MEXIy CO00M mocpeacTBoM mapHupa D u ommparoTcs Ha HEMOJBMXKHBIEC INIApHUPHBIE omopsl A u B.
Mocr HarpyxeH cuiamu P =4 xH u F = 8 kH. Onpeznenuts peakuuu onop A, B u mapuupa D.

4. CtrepxeHb AB AnuHON r MOBOpaYyMBaeTCsl BOKPYT TOYKH A C IOCTOSIHHOM cKOpocThio 11 . IIpu 3TOM OH
NepeBUraeT U MOBOPAYMBACT LMJIMHIP PATUYCOM I, JEKAIIWH HAa TOPU3OHTAIBHOM IONy. B HadanbHBI MOMEHT
crepxeHb AB Obut ropuzoHTasieH. OnpeeuTh ypaBHEHUs! ABHKEHUS U TPASKTOPHIO 331aHHOM TOYKH.

5. KBagpat, cropoHa KOTOporo paBHa 1 M, ABIDKETCS IJIOCKOMApallIenbHO. B HaHHBI MOMEHT BpeMeHHU
W3BECTHBI YCKOpEHMsl JBYX ero BepmimH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C u
TI0JI0’KEHNE MTHOBEHHOTO IIEHTpa YCKOpeHui Q kBaapara.

6. Crepxxers OA mmHON 20 cM moBopaunBaeTcs BOKpyr ocu O ¢ yrioBoit ckopocteio mMOA = 3 1l/c u
IIpH TIOMOIIH TIOJI3YHA A TIpUBOIUT B nBMKeHHe maTyH BC mapauproro mapamrenorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenenuts yriaoByio ckopocts ctepkHsa CE u ckopocTs momsyHa A oTHocutensHO martyHa BC B
MTOJIOKEHUH MeXaHu3Ma, onpezensieMoM yrimamu 6=30° u 8=30°.

ITpumMepHbIe MpakTHUECKUE 331a4H (3a4aHUSA) U CUTyalluu 3 cemecTpa

Komnerennus OIIK-1:

1. Kopabup aBMKETCS MPSIMBIM KYpCOM MO IEHCTBHEM CHIIBI yIIopa BHHTOB Q = K t, TJie K — IIOCTOSIHHAsI
BeJIMUMHA, t — BpeMsl JIBIKeHus. Haiitm 3akoH aBmxeHus kopabms S = S(t), mpuHMMas BO BHMMaHHE, YTO CHIIA
COIIPOTHUBIICHUS BOJbI IOCTOsIHHA U paBHa R. B HauaneHsiil Moment SO =0, VO = 0.

2. Temy BecoM P cooOmieHa BepTHKAIBHO BBEpX HadaibHas CKOpOCTb. Cuila CONMPOTHBIEHUS IBIDKCHHIO R
=kPV, rae k —noctostHHBIN K03 ¢unnent). Haiitn Bpems T u Beicoty H HanGoubero noxsema tena.

3. Yactuma maccoi m, Hecymias 3apsii OTPHLATENBHOTO 3JIEKTpHiecTBa €, BieraeT B Touke A (S; 0) B
OIHOPOJIHOE 3JIEKTPHYECKOE IMOJE IUIOCKOTO KOHJEHCATopa HampskeHHOCThio E co ckopocteio VO mox yrimom
6=060° x ocu X. BexTop HampsHKEHHOCTH IIOJIS HANpaBlieH MPOTUBOIIONIOXKHO ocH y. HaliTi ypaBHeHHS NBHXKEHHUS U
TpaekTopuro y = f(X) 9acTupl, 3Hasi, 4YTO B 3IEKTPUUECKOM IOJIE Ha Hee AeiicTByeT cwia = — e . JlelicTBueM Cuilbl
TSDKECTH ITpeHeOpeyb.

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.

O0pa3serr SK3aMEHAIMOHHOTO OrieTa

JlapHEeBOCTOYHBIN TOCYIaPCTBEHHBIH YHUBEPCUTET IyTEH COOOIEHHMS

Kadenpa DK3aMeHalMOHHBIN OmeT No YTBepkaao»
(x911) dusmka u TeopeTnyecKas Teopernueckas MexaHHKa 3aB. kadenpoit
MeXaHHUKa Cneunansaocts 23.05.01 Hazemusie [Tsramn C.A., podeccop
3 cemectp, 2023-2024 TPAHCIIOPTHO-TEXHOJIOTUYECKHE 19.05.2023 1.
cpencTaa

Cnenunanusanust: [TogpeMHO-
TPaHCIOPTHBIE, CTPOUTEIBHEIE,
JOPOXHEIE CPENICTBAa M 000PYIOBaHIE

Bompoc 2 luddepennpansHoe ypaBHEHHE BpalaTesIbHOTO JABW)KEHHS TBEPIOTO Tejla BOKPYI HETOJBIKHOM OCH.
(OIIK-1) (OIIK-1)




3amaua (3amanue) 3. Kopabib IBHXKETCS MPSAMBIM KypcOM IOJA JEHCTBHEM CHJIBI yIIOpa BHHTOB Q = K t, Tae K —
MIOCTOSIHHAS BEJIMUMHA, t — BpeMsi JBIKeHUs. Haiitn 3akoH nBikeHus: kopabiist S = S(t), npuHUMas BO BHHMaHHE,
YTO CHJIa CONTPOTHUBIICHHUS BO/IBI NOCTOSIHHA U paBHa R. B HawaneHbit MoMenT SO = 0, VO = 0.( OIIK-1) (OIIK-1)

Bompoc 1. Tlpenmer aumHamuku. OCHOBHBIE IIOHSATHS W ONpEACICHHS: Macca, MaTepHalbHas TOYKa, CHUIIA;
TIOCTOSIHHBIE M TEpEeMEHHbIE CHJIbI. 3aKOHBI KIaCCHMYECKOW MeXaHWKH. VHepuumanpHas cucTemMa oTcyeTa. 3ajauu
muHamuky.. (OITK-1) (OI1K-1)

IMpumeuanne. B kaxIoM  3JK3aMEHAIIMOHHOM  OWJIeTe  JOJDKHBI  NPUCYTCTBOBaTH  BOIPOCHI,
CHOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAFOMIETOCS BCEX KOMIICTCHIIHI MO JAHHOW AUCITUTLTIHE.

3. TecroBble 3agaHusi. OueHKa 10 pe3yJbTATAM TeCTHPOBAHMSI.

TectoBble 3aganus. OueHka no pesyiaprataM tectupoBanus. Komnerenuus OIIK-1.

1. I'py3 Becom P = 10 H moxBemeH x KoOHIy cTepkHS AB, KOTOpBIH ymepkuBaercss mon yriiom 0=15° k
ropu3oHTy mpu momom Tpoca BC. Yrom mexamy TpocoM u crepxHeM paBeH B=30°. Ompenenuts ycwins B
CTepP)KHSX U HaTsHDKEHUE 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 tpocax AB u BC, cocTaBistomux ¢ roOpu30HTaIbHOW HPIMOH
yrier 6=15° u B=30°. OnpeaenuTs yCuIns B TpOcax.

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

3. Tpu HuTH cBs3anbl B y3ne C. J[Be U3 HUX mepekuHyTHl depe3 Ogoku A u B u oOpasyror yriel 6=30° u
B=45° C TOpU30HTOM; K KOHLAM ux mnozasemeHsl Ipy3sl Pl u P2. Omnpenenuts Pl u P2, ecnmu 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 npussizaHsl
BepeBkr CD u CE, x cBOOOAHBIM KOHIIAaM KOTOpPBIX mojsenieHs! rpy3sl P = 10 H, Q, = 20 H; ogna nim obe BepeBKH
NepeKuHyTHI Yepe3 O6oku. [IpeneOperast Becom CTep)KHEH U TPEHUEM B OJIOKE, ONPENISNIUT YCHITHUSI B CTEPIKHSIX.

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

5. Mocrt cocrouT u3 aByX dacteir. Bec xaxmoit wacta 10 kH u mpuinoxen B toukax Cl u C2. O6e wactu
COCIMHEHBI MEXIy COOOH IMOCpeACcTBOM IIapHHpa D m ommparoTcss Ha HEMOIBM)KHBIC MIapHHpHBIE omopsl A u B.
Mocr HarpyxeH cuiamu P =4 xH u F = 8 kH. Onpeznenuts peakuuu onop A, B u mapuupa D.

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

6. Crepxxenb AB JIMHOHM T OBOpAayMBAaEeTCsl BOKPYT TOYKM A C MOCTOSHHOM cKOpocThio 11 . Ilpu 3TOM OH
NIepeIBUracT M MOBOPAYMBACT LWIMHAP PAJUYCOM I, JIEKAIIWH HA TOPU3OHTAIBHOM IONy. B HadaipHBIH MOMEHT
crepxeHb AB Ob1 ropuzoHTaneH. OnpenennTh ypaBHEHHS ABI)KEHHS W TPAacKTOPHIO 3aJaHHOW TOYKH. Brmcats
NIpaBWIbHBINA OTBET.

7. Crepxxenb AB mymHO#M 1 CKONB3UT KOHIIOM B 10 BepTHUKanbHOH CTEHE, a KOHIIOM A — 1O MOJy, MpH
aToM VA = V = const. Onpenenuts ypaBHEHHsS ABWXKCHHUS U ypaBHEHHE TPAeKTOPUH TOUkH M, ecnu mpu t = 0




CTEp>KeHb BepTUKaJIeH. BriricaTh MpaBUIIbHBIA OTBET.

8. PaBHOCTOpOHHMI TPEYroJpHUK CO CTOpOHOW 1 M JBMXKETCS B IUIOCKOCTH uepTexa. OmpenenuTh
yckopeHust Touek A u B, ecnu yckopenue touku O a0 = 2 m/c2, yriioBasi CKOPOCTh I = 2 1/C U YIJIIOBOE YCKOpEHUE
[1 =4 1/c2. Briucatb npaBUIIBHBIH OTBET.

9. KBanpat, ctopoHa KOTOpPOro paBHa | M, JIBHXKETCS IIOCKOIApauIeNIbHO. B NaHHBIE MOMEHT BpeMEHH
W3BECTHBI YCKOpEHMs JBYX ero BepmimH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C n
T10JI0’)KEHNE MTHOBEHHOTO IIeHTpa ycKopeHui Q kBaapara. BrivcaTs npaBHIIBHBIN OTBET.

10. Crepxenp OA mmunO# 20 cM moBopauuBaercss BOKpyr ocu O ¢ yrioBoit ckopocteio mMOA = 3 l/c u
TIPH TIOMOIIH TIOJI3YHA A TIpUBOIWT B NBIKeHHe maTyH BC mapauproro mapamrenorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenenuts yriaoBylo ckopocts crepkHsa CE m ckopocTs momsyHa A oTHocutenpHO martyHa BC B
MTOJIOKECHUH MeXaHU3Ma, onpeznensieMoM yrinamu 6=30° u B=30°. BimcaTs mpaBUIBHBII OTBET.

[TonmHBINA KOMIICKT TECTOBBIX 3aJlaHHi B KOpropaTtuBHOU TecToBoi obomouke ACT pasmerieH Ha cepBepe
YUT JABI'VIIC, a taxxe Ha calite YHuBepcutera B pasaene CHO JIBI'VIIC (oOpa3oBarenbHast cpeia B JIMYHOM
KaOMHEeTE MPETIo1aBaTeNs ).

CooTBeTCTBHE MEXIy OalbHOH CHCTEMOW W CHCTEMOW OIICHWBaHHSA II0 pe3ylIbTaTaM TeCTUPOBAHUS
YCTaHABIMBAETCS TTOCPEACTBOM CIICAYIOIIEH TaOIHIIbT:

OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YUCHUS 00yJeHUs
OO0yuarommuiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskwuit ypoens
74 — 61 6amoB «YIOBNIETBOPUTETIBLHOY IToporosslit ypoBeHb
84 — 75 Gamuios «Xopor1ox» IToBbIIeHHBIN YpOBEHB
100 — 85 6annos «OTnuyHO» Bricokuit ypoBeHb

4. Ouenka orBera o0y4daloLlerocsi Ha BONPOCHI, 3aJady (3aJlaHMe) 3JK3aMEHALMOHHOro OuJjera,
3ayeTa, KypCOBOIo NPOeKTHPOBAHUS.

OHGHKa OTBCTa o6yqa}0mer0051 Ha BOIIPOCHI, 3a1a1y (3az[aHHe) 9K3aMCHAIIMOHHOI'O 6I/IJ'I€Ta, 3a4cTa

DJIeMEHTHI OLICHUBAHMS ConeprkaHue 1IKajbl OLIEHUBAHUS
HeynosnerBoputenbH | YI0BIETBOPUTEID Xopor1o OTminyHO
He 3auteno 3auTeHo 3auTeHo 3auyTeHO
CootBeTrcTBHE 0TBeTOB | ITosTHOE 3HaYUTENBHEIC HesnaunrenbHbie ITommoe
(hopMympoBKaM HECOOTBETCTBHE IIO MIOTPEITHOCTH. TTOTPEIIHOCTH. COOTBETCTBHE.

BOMIPOCOB (334aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, [HomHoe 3HaYNTENEHOE HesnauntensHoe CooTBeTcTBHE
MIOCJIEIOBATENBHOCTD M | HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO IIPH
JIOTHKA OTBETA. YMEHUE | KPUTEPHIO. KPUTEPHIO. KPUTEPUIO. OTBETE Ha BCe

YETKO, MOHSTHO, BOIIPOCHL.

IPaMOTHO M CBOOOTHO
U3JIaraTh CBOU MBICITH

3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HNmeroT mecTo HNmeroT MecTo ITonHoe
MIPaBOBBIX JOKYMCHTOB | HOPMAaTHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBHE
M CHENAIBHON MIpaBoOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPHUTEPHIO
JTUTEPaTyphI CIIEIMaIbEHOM (He3HaHME HE3HAaHHUE OTAEIBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI GoJpInel acT U3 | (eIMHUYHBIX) padOT | BOIPOCHI.

JIOKyMEHTOB U M3 Yucia
CIIELIMAIIEHOM 00s13aTENBHOM
JUTEPATYPHI IO JIUTEPATYyPHIL.
Ha3BaHHUIO,

COZIEPKAHMIO U
T.1.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




