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PABOYASA NPOrPAMMA YYEBHOW OAUCLUMUNIUHBI
B1.0.12.01 MexaHuka

1. Kog n HaumeHoBaHMe HanpaBneHUa noarotoBku/cneyuanbHocTu: 14.03.02 AgepHbie
dun3nka n TeEXHONOrnm

2. I'Ipoc*wlnb nogrotoBku/cneymnanusaumua: Pnsmnka aToOMHONo sapa u Yyactuu

3. KBanudukaumsa BbinyckHuKa: _6akanasp

4. dopma oby4yeHMA: o4Hasd

5. Kachepgpa, oTBevatlowasn 3a peanmsaumio gucumnnuibl: 0801 kadegpa obuien hunsmnku
CocTaBuTenu nporpamMmmsbi:

3aHuH Aropb EBreHbeBmY, OOLEHT, KaHanMaaT U3NKO-MaTEMaATUYECKMX HAYK

7. PekomeHaoBaHa: Hay4yHo-meToanMYeckum coBeToM dhmn3ndeckoro pakynbrera,
npoTokon Ne 6 ot 23.06.2022r.

8. YuebHbIn roa:_2022/2023 CemecTtp(bl)/TpumecTp(bl): 1



9. Llenu n 3apauvm y4e6HON AUCLIMNNUHBI

Lenamu oceoeHuss y4ebHoU OucuuniuHbl 6J/F0MCs:

O3HakomreHne CTyLeHTOB C OCHOBHbIMWU MOSIOXKEHUSAMU MEXaHUKU KakK Hayku O ABMXEHWUN
MaTepuanbHbix Ten. B pesynbrtate npoxoXaeHus Kypca CTyOEeHT [OSDKeH MonyYnTb
npeacraBneHne 0 MectTe MexaHKu B COBPEMEHHOM (PU3NYECKON KapTUHE MyUpa, WHGOopMaLnto
06 OCHOBHbIX (PM3MYECKUX SABMEHUAX N PYHAAMEHTASNbHbLIX 3aKOHAaX MeXaHWKW, COBPEMEHHbIX
MeTodax uccrnefoBaHusa MexaHudecknx cucteM. CTyaeHT QOMMKEeH HayYUTbCs CaMOCTOSATENbHO
pelwaTtb U CTaBUTb 3aa4vM UccnegoBaHNss MeXaHMYEeCKMX CUCTEM, NPOBOAUTL KONTMYECTBEHHYIO
OLIEHKY (P13NYECKUX BENNYMH, XapaKTEPU3YIOLLINX COCTOSTHUE MEXaHNYECKOWN CUCTEMBI, UCKaTb U
oOMeHMBaTbLCA Hay4YHOM MHPOpMaLMEN N OLEHMBATL CTENEHb €€ AOCTOBEPHOCTH.

3adayu yyebHoul OucuunauHbI:

e OBJlageHue beH}J,aMeHTaJ'IbeIMI/I MOHATUSIMM  KINAacCUYEeCKONn WU peﬂﬂTMBMCTCKOVI
MEeXaHUKU;

e pa3BMTNE HaBblKOB CaMOCTOATEJIbHOIO HAy4YHOro nccrnegoBaHnA (bVISVIL-IeCKVIX 3afauv,
e OBJlageHne metTogamMun NoCTaHOBKU U pelleHnd 3agady MexXaHUKn,

® Hay4YUTb YMEHUIO CTaBUTb LEJTN SKCNepnMeHTaribHOro nccnegoBaHna;

e OCBOEHME MeTOOOB 3KCNnepmnMeHTaribHoOro nccrnegoBaHna MeXaHM4YEeCKNX CUCTEM,

e YMeTb UHTEPNpeTUpPoBaTb pe3ynbTaTbl PMU3NYECKOro IKCNEPUMEHTA N NPEACTaBNSATL UX B
HarnsgHoOM BUAae.

10. MecTo yyebHOM AncuunnuHbl B cTpykType OIMOI:

OucumnnuHa «MexaHuka» OTHOCUTCA K gucuunnuHam OasoBon 4yactm umkna b1 ocHoBHOM
obpasoBaTtenbHON NporpamMmMbl NOAroToBkM H6akanasposB No HanpasneHuto 14.03.02 «AgepHble
dom3nKa U TEXHONOTUUY.

AOnsa ocBoeHus aucumninunHbel «MexaHuka» HeobxoouMbl 3HaHUS, YMEHUA U KOMMETEeHUUM,
nosiydYeHHble B Xo4e WU3yvyeHus cnegywwmx gucuunnuvH: «MatemaTtuyeckui aHanmsy,
«AHanuTnyeckass reomeTpua U nuUHenMHaa anrebpa» OCHOBHOM npodeccrnoHanbHOW
obpasoBaTenbHOM NporpamMmmbl NOAroToBKN Gakanaspos no HanpaeneHnto 14.03.02 «duaunkay.

B pesynbTaTe npoxoXaeHwa LaHHOW OMCUUNIIMHBL obyyatowmncs OOSmKeH npuobpecTum
3HaHWsA, YMEHUsA, HaBblku obuienpodeccnoHanbHblX U NPOodEeCcCMOHanbHbIX KOMMNETEHLNNA,
HeobxoanmblIx Ans obecneyeHns Tpyaosbix oyHkunn A/01.5 «OcywecTeneHne nposeaeHus pabot
no o6paboTke N aHanM3y Hay4YHO-TEXHUYECKON MHGOPMaLMK 1 pe3ynbTaToOB UCCNEeL0OBaHNU» W
A/02.5 «OcyuwecTBneHme BbINOSIHEHUS 3KCNEPUMEHTOB W  OopMMeHna pesynbTaToB
nccnepoBaHni 1 paspabotok» npodeccnoHansHoro crtaHgapta 40.011 «Cneumanuct no
Hay4YHO-MCCnegoBaTeNbCKUM U OMNbITHO-KOHCTPYKTOPCKMM pa3paboTkamy».

[aHHas gucuunnuHa sBnseTca npegwecTteylowen ana obuwenpodeccuoHanbHbiX ©
npodgeccnoHanbHbIX AUCUMUMINH, Taknx kKak « MonekynsapHas usnka n OCHOBbI CTaTUCTUYECKOMN
TEPMOANHAMUKNY, «ONEKTPUYECTBO M MarHeTusm», «BonHbl n ontukax», «TeopeTnyeckas
MexaHuka», «KBaHTOBasi MexaHuka». 3HaHus, MNoSiydeHHble NpPUM OCBOEHUN AUCLMMNSNHLI
«MexaHuka», HeobxoauMbl MpPU NPOXOXAEHUUM MPOU3BOACTBEHHbLIX MPAKTUK U BbIMNOMHEHUN
B©akanaBpCKOW BbIMYCKHOM KBaNMUKaLMOHHON paboTbl omsmke.



11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/Moaynto (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLUMSAMA) U MHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Kog(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHUs
KOMMeTEeHL MM
OrllK- CnocobeH OrlK-1.1 | 3Haet OCHOBHble | CTyQeHT OOIDKEH:

1 ucnonb3oBaTtb MOHATUS W METOAbl | 3HaTb OCHOBHbIE MONIOXEHUS MEXaHUKN n eé
©asoBble 3HaHMWSA MaTeMaTU4ecKoro pasfdenoB, TakMX Kak: KMHeMaTuka, AuHamuka
€CTeCTBEHHOHay4H aHanmaa, YyacTuubl 1 abcontoTHO TBEPAOro Tena, cTtaTuka,
bIX AUCLMNINH B aHanuTU4ecKkomn arneMeHTapHasi Teopusi  YNpyroctM, OCHOBbI
npodgeccnoHaneHo reomMeTpuu, Teopun konebaHMn U BOMHOBbLIX MPOLIECCOB,
" OeaTenbHOCTH, NUHenHon anrebpsbl, | OCHOBHLIE NONOXeHUs rmapoavHaMuKN,

NPUMEHSTb Teopum (OYHKUUN | OCHOBHbLIE MOJSIOXKEHUS CneumanbHON  Teopum
MeToabl KOMIMIIEKCHOTO OTHOCUTENBHOCTY;
MaTemMaTU4ecKoro nepemMeHHoro, YMeTb: TMPUMEHATb 3aKOHbl MEXaHWKM Anis
aHanmsa u Teopum aHanuMsa $BMEHUA Npupodbl M TEXHUYECKMX
MOOENNPOBaHMS, BEPOATHOCTEN M | NMpoLUeccoB, COo3faBaTb 3flEMEHTapHble Moaenu
TEOPEeTUYECKOrO 1 MaTeMaTU4eCcKom MeXaHUYEeCKMX cucTem " NnpoBOANTb
3KCMepuMeHTasbH CTaTUCTUKN COOTBETCTBYIOLLNE OLIEHOYHbIE PACYETHI;
Oro nccnegoBaHus BnageTb: MeTodamMy MOCTPOEHUS  MPOCTbIX

MaTeMaTnv4eCKknx mogenen MeXaHUN4eCKnx
cucremMm, MetTogamm KaydeCctBeHHOro aHanum3a
MexXaHN4YeCKNUX CUCTEM

OllK-1.2 | 3HaeT oCHOBHbIE CTyaeHT JOMnKeH:
MOHATUS Y 3aKOHbI 3HaTb MeTOoAdbl PeLleHNs TUMOBbIX (PU3NYECKMX
MEXaHWKN XXWOKOCTM | 3a4ay aHanv3a MexaHW4ecKkux CUCTeM;
n rasa, yMeTb  BblbupaTb  oOnTMMarbHble  Cnocobbl
TennomaccoobmeHa; | pelueHns 3agad MEXaHUKMN, oueHuBaTb
ypaBHeHWI a[eKBaTHOCTb HAMAEHHOro peLleHuns;
HepaspbIBHOCTMH, BrageTb MeToAamMu MNOCTPOEHUs U3NYECKOW
ABVXEHWS, MOJenu nccrnegyemoro siBfieHns.
COXpaHeHus
3Heprmn

NPUMEHUTENBHO K
MOTOKaM; OCHOBHbIE
3aKOHbI TEXHUYECKOMN

TepMoAVHaMUKM
OllK-1.3 | 3HaeT OCHOBHbIE CTyaeHT JOMnKeH:
MOHATUS N 3aKOHbI 3HaTb: OCHOBHble MPWHLMMbI  COBPEMEHHbIX
XUMUK, 3KONornu MEeTOOOB WCCMeAoBaHNA MeXaHW4YecKUux CUCTeM,
UX OOCTOMHCTBA, He4OCTaTKN N OrpaHNYeHuNs;
yMeTb: OCYLLeCTBNATb nouck Hay4HOM

WHopMaLMK, OLeHMUBaTb €€ [OCTOBEPHOCTb;
BrafeTb:  TEXHOMOrMsAMW  noucka  HayydHow
WHopmauum

12. O6bem AucUMNIMHbI B 3a4€THbIX eguHULax/vyac. (8 coomeemcmeauu ¢ y4ebHbIM
rnnaHom) — 6/216

dopma NPoMeXyTOYHOM aTTecTauum aKk3ameH




13. TpyRoémkocTb No Buaam y4yebHon paboTbl

TpynoémkocTb
Bug yuebHow paboTbl Bcero [o cemecTpam
1-bI cemecTp
AyOuTOpHbIE 3aHATUA 136 136
nekymm 34 34
B TOM YuUChe: npakTuyeckune 34 34
nabopaTtopHbie 68 68
CamocTtosTensHasi paborta 44 44
B TOM Yucne: Kkypcosas pabora (npoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — __4ac.)
Utoro: 216 216

13.1. CopepxaHue AUCLUUNIUHbI

Peanunsauns
pasgena
Ne HaumeHoBaHwue pasgena c ONCUUNNKUHbBI
oAepXaHue pasgena gUCUUNIvHLI
n/n ONCUMMNNHBI C NOMOLLbIO
OHnamH-
Kypca, QYMK*
1. llekumnn
1.1 Kunematuka 1. MNpeameT 1 3agavm MexaHukm Kypc obuien
2. KnHematuka matepuanbHON TOYKM busmkm -
3. PasnoxeHune yckopeHus Ha KOMMOHEHTLI. [BMXeHne MexaHuka
MO OKPYXXHOCTMW. (edu.vsu.ru)
4. HepumanbHble cuctembl oTcHéTa. NpeobpasosaHus
"anunes, nx NHBapUaHThbI.
1.2 [dnHamuka YacTtuubl 5. Macca, nmnynec. Cuna, npumepsl cun. 3akoHbl
HbtoToHa. 3agayva AByx Ten, UEHTP Macc CUCTEMBI TEN.
6. 3aKkoH coxpaHeHust umnynbca. [JuHamuka TO4Ku
nepeMeHHON Macchbl, peakTUBHOE ABUXKEHUE.
7. BXeHNe B HENHepUMarbHbIX CUCTEMaX OTCHETA.
1.3 PaboTta 1 aHeprus 8. Pabota, mowHocTe. PaboTa paBHoaenCTBYOLLEN
CUNbl N KNHeTU4Yeckaa aHeprus. Knaccudpukaumus cun.
9. lNoTeHumManbHast 3Heprusa n rpagmMeHT. 3akoH
COXPaHEeHUs1 MEXaHNUYECKON SHEPTUN.
10. CTONKHOBEHUS YacTull.
11. MoMeHT umnyrnbca 1 MOMEHT cun. 3akoH
COXpaHeHMs1 MOMEHTa UMnNynbca.
Konnoksuym 1.
14 MexaHvka TBEpAoro Tena 12. KuHemaTtuka TBEpOOro Tena. Buapl ABmkeHus
TBEPJOro Tena.
13. MomeHT nmnyrnbca Tena npu BpaLleHuy BOKpYr
3aKpennéHHOoM ocu. [MaBHbI€ OCK U MMaBHbIE MOMEHTbI
nHepuun. Pabota momeHTa cun. Teopema lMonreHca-
LUTenHepa.
14. JuHamuka TBEpOoOro Tena M'Mpockon, BelHYXAeHHas
npeueccus rmpockona.
1.5 | Ynpyrue cBoncTBa TBEPAbIX 17. MoHsiTne 06 ynpyrux cBorcTeax Ten. Bugebl

TEN

nedopmaunin. 3akoH Nyka. PactsxeHune n cxatne
CTEPXXHEN. DHeprusa ynpyron gedopmaumn.



https://edu.vsu.ru/course/view.php?id=6065
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18. Mopynb BCceCTOpoHHero cxartums. Casur, Moayrb
Kpy4YeHus.

1.6

KonebaHus n BonHbI

19. KonebatenbHoe aBmxeHue. FapMoHnYecKui
ocuMnnATop. YpaBHEHUE U 3aKOH rapMOHUYECKUX
koneb6aHui.

20. QHeprus konebanun. CnoxeHne konebaHun.
BekTopHble Agnarpammsl.

21. 3atyxatowme konebaHms. BolHyXaeHHbIe
KonebaHusi, pe3oHaHc.

22. BonHbl B ynpyrou cpege. ®asoBas CKOpOCTb,
nepeHoc 3Heprum B BosiHe. CToaume BOsHbL. dddekT
Honnepa.

Konnoksunym 2.

1.7

OCHOBbI MEXaAHWNKM
XNOKOCTEN 1 rasoB

23. OCHOBHble MOHATUS MEXAHWKM CMIOLLHbIX cpej.
MeTtoa 3iinepa onncaHnst ABWXXEHUS CMITOLLHOM Cpeabl.
Mmpopoctatuka. TeyeHne ngeanbHOM XULKOCTU.
YpaBHeHune bepHynnun, opmyna Toppudennu.

24. TeueHue Baskon xuakoctn. Popmyna HetoToHa.
dopmyna Myaszénns. Kputepun nogobus. Yucno
PenHonbpaca.

1.8

OcHoBbI crieymarnbHom
TEopuM OTHOCUTENBHOCTU

25. MNMocTOsIHCTBO CKOPOCTM CBETA, ONbIThbl PU30 ”
MarikenbcoHa. Noctynatel CTO.

26. 3amegneHve BpeMeHn 1 CoKpaLleHne ONUHbI.
MpeobpasoBaHusa JlopeHua, nHtepsan.

27. PenaTtneBucTtckaa guHamuka. Penartusucrckas
3Heprusi. OKBMBANEHTHOCTb MAcChl Y SHEPTUN.

2. NpakTn4yeckme 3aHATUA

2.1

Kunematuka

1. PaBHOMEpPHOE ABMXEHME.
2. PaBHOYCKOpEHHOE ABMXEHUE.

Kypc obuien
DU3nKK -

MexaHuka
(edu.vsu.ru)

2.2

[OnHamunka yacTmubl

3. [IBu>XeHne Ten Ha HaKMOHHOW NIOCKOCTH.

4. [1BmxeHne nog AeNCTBUEM CUITbl CONPOTUBIIEHUS,
CUnbl TPEHUS.

5. [IBmxeHne B HeMHepLumanbHbIX CUCTEMax OTCYéTa.
6. [lBWKeHne Ten nepeMeHHOn Macchbl.

2.3

Pabota v aHeprus

7. Paborta cunel.
8. 3akoHbI coXxpaHeHWs UMMynbca U 3Heprumn
9. KoHTponbHas pabora.

2.4

MexaHuvka TBEpAoro Tena

10. Kunematumka TBEPLOro Tena.
11. InHamuka TBEpAOro Tena.

2.5

Ynpyrue cBoncTea TBEPAbIX
Ten

13. Ynpyrue csoiicTBa TBEpAbIX Ten.

2.6

KonebaHus 1 BosnHbI

14. TapmMoHnyeckne konebaHus, 3aTtyxarLue
KonebaHus.

15. BblHy>xaeHHble konebaHus. BonHbl, acdbdekT
Honnepa.

2.7

OcHoBbI MeXaHWKN
XXNOKOCTEN U ra3oB

16. M'mapocTtaTtuka. Te4yeHne ngeanbHOM XUOKOCTMU.
TeueHne BA3KOW XXNOKOCTH.

2.8

OcHoBbI crieymarnbHom
TEOpMM OTHOCUTENIBHOCTH

17. PenaTuBucTckas MexaHuka.
18. KoHTponbHasg paborta.

3. llabopaTopHbie 3aHATUSA

3.1

BBogHoe 3aHATHe

MpaBuna TexHukn 6e30MacHOCTM NpU  BbIMOSTHEHUU
nabopaTtopHbIX paboT No MexaHuke

Kypc obuien
QDI/ISI/IKI/I -

MexaHuka
(edu.vsu.ru)

3.2

Teopusa norpeluHocTemn

OcBoeHWe MeToaMKM pacyéTa NorpelHocTen NpAMbIX 1
KOCBEHHbIX M3MepeHUii Ha NpuMepe onpeaeneHns
NMAOTHOCTU Tena NpaBuIbHON reoMeTpnyeckoin dopmel

3.3.

JTabopatopHas paboTta 1

OnpeaeneHve NNoTHOCTY TBEPAOro Tena, UMEILLIEro
NpaBUIbHYI0 FreOMEeTPUYECKYH hopMY.

3.4

JlabopaTtopHas paboTta 2

I/IsmepeHMe CKOpOCTH NyJin MeToaoM OannucTn4eckoro
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MasiTHUKA.

3.5 JlabopaTtopHas pabota 3 M3yyeHune gBmxeHnst MasiTHMKa Makceenna.

3.6 JlabopaTtopHas paboTta 4 V3yyeHune BpawaTenbHOro ABMXeHNs Tena

JlabopaTopHas pabota 5 OnpepneneHune oceBbiX N LLEHTPOOEXHBIX MOMEHTOB

3.7 WMHepLumn TBEPAOro Tena.

3.8 JlabopaTopHas paboTa 6 OKcnepuMeHTarnbHasi NnpoBepka TeopeMsbl [tonreHca-
LTenHepa

3.8 JlabopaTtopHas pabota 7 M3y4yeHune rmpockona.

3.9 JlabopaTopHas pabota 8 McecnepnoBaHue KonebarenbHoro OBWXEHNS
hn3MYECKOro U MaTEMATMYECKOrO MasiTHMKA.

3.10 | JlabopaTtopHas paboTa 9 Onpegenexve Mogynsa ynpyroctn metogom usrnba.

3.11 | llaBopaTtopHasa paboTa 10 OnpeneneHne Mmoaynsa casura METOAOM KPYTUMbHbIX
KonebaHun.

3.12 | JlabopaTopHas paboTtal1 M3yyeHue konebaHui cBA3aHHbIX CUCTEM.

3.13 | JlabopartopHasa paboTal2 M3yyeHue 3atyxarowmx konebaHum.

3.14 3aknynTensHoe 3aHaTue

13.2. Tembl (pasaenbl) OUCUUNIIMHBI U BUAbBI 3aHATUI

Bugb! 3aHATUI (KONTMYECTBO YacoB)
Ne HavnmeHoBaHue Tembl CaMoCToSTeNnbhas
n/n | (pasgena) gucumnnuHel | Jlekuun MpakTnyeckne | JlabopaTopHbie pa6oTa Bcero
1 KuHemaTtuka 4 4 0 6 14
2 OvHamMmunka Yactuupl 6 6 8 6 26
3 Pabota n aHeprus 6 6 18 6 36
4 | MexaHuka TBEpAoOro Tena 6 4 20 6 36
Ynpyrue concTBa
5 TBEPAbIX 2 2 14 4 22
Ten
6 KonebaHus n BoMnHbI 4 4 8 6 22
OCHOBbI MEXaHUKM
7 KNOKocTen 2 2 0 4 8
1 rasos
OcHoBbI cneumarnsHon
8 Teopum 4 4 0 6 14
OTHOCUTENBbHOCTU
UToro: 34 34 68 44 180

14. MeTogu4yeckne ykasaHus Ans o6y4aroLwmxcs N0 0CBOEHUIO AUCLUNIIUHDI:

PaboTta ¢ KoHCneKTamy NeKuuin, YTeHne nutepaTtypbl No NpeamMeTy; peLleHne 3agady no Kypcey;
BbiNOSTHEHNE W od)opmIieHMe nabopaTopHbiX paboT B TeyeHnme cemecTpa; MoCTeneHHoe
OCBOEHME MaTeMaTUYECKMX NaKeToB (Hanpumep, Maxima v ap.).

CamocTosiTenbHas paboTta CTyAeHTOB B TEYEHME CEMECTPa BKIOYAET criedytoLime
chopMbl paboTbl 1 BUAbLI KOHTPOMS:

e [NOAroToBKA K NMNPakKTU4YeCKNUM 3aHATUAM,

npu NOAroTOBKE K MPaKTUYECKUM 3aHATUSIM HeoGxoaumo npopaboTaTb TeopeTudeckue
BOMPOCHI 3aHATUSI C UCMOMb30BaHMEM MaTepuana neKkuMin U pekoMeHOQyemMoWn nuTepatypbl,
nogpobHo pasobpaTb NPUMEpbl peLleHus 3adad, pasobpaHHbIX Ha NeKuusiX, BbIMOMHUTL
AOMallHWe 3afaHns No AaHHOW TeMe;

e NOAroTOBKA K KOJNITOKBUYMY MO JTEKLIMOHHOMY KYPCY,

npu noaroToBKE K KOMMOKBUYMY MO JEKUMOHHOMY Kypcy Heobxoaumo npopaboTaTb
TeopeTudeckne BOMPOCbl [OAHHOMO MOAYNA C UCNOMb30BaHMEM MaTepuana nekumm wu
pekoMeHayeEMON nuTepaTtypbl, NOoAPOOGHO pasobpaTb npuMepbl, pa3obpaHHble Ha neKkuusx,
BbINOSTHUTL AOMALUHWE 3a4aHns MO 4aHHOMY MOLYIO;




lMokaszaTtenem ycnewHon Tekywen paboTbl CTygeHTa sBRASeTCA exeHedenbHoe
BbIMONIHEHME  3a4aHMMA  Ha  MNpakTU4ecknx  3anatmax.  MeTtoguueckoe  obecneveHue
CaMOCTOATENbHON paboThbl CTYLEHTOB MO KYPCY BKIIOYAET:

e KOHCMEKT NeKumn;

e OCHOBHYIO nuTtepaTypy;

e [JONOJSTHUTESNbHYIO NIUTEPATYpPY;

e yyebHO-meTOANYECKOE ODecneyeHne ons camocToaTenbHoOM paboTol.

15. lMepeyeHb OCHOBHOM W [AONOJIHUTENIbLHOW §nUTepaTypbl, PEecypCcoB WHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHas nutepaTypa:

Ne n/n NcTouHnk

CuByxuH [1.B. O6wun kypc pumsmku : yuebHoe nocobue ons ctyq. pms. cneumanbHOCTEN BY30B : B 5 T.
T.1: Mexanuka/ [1.B. CuByxuH. — Mocksa : PUSMATIINT, 2014. — 560 c.

Oetnad A.A. Kypc dmsmkn : y4eb. nocobue ans ctyg. Bty3os / A.A. detnad, 6.M. Asopckun. —
Mocksa : sgaTenbckuin LeHTp «Akagemusy, 2015. — 719 c.

1

Mapwakos, AnekcaHap Hukonaesuy. dusnka B knoveBbIX 3agadvax. Mexanuka. Konebanusa. AkycTtuka :
3 [y4ebHoe nocobue] / A.H. Mapwakos .— HonronpyaHeiii : UHTennekt, 2013 .— 238, [1] c. : un. —
Bubnuorp. B KoHUe kH. — ISBN 978-5-91559-133-1.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTouHnk

Mpopoe U.E. 3agaum no obwen dumsuke / N.E. Mpogos. — M.: JlabopaTopus 6a3oBbix 3HaHun. 2009 r.

1 432 c.

Ctpenkos C.I1. C6opHuK 3agay no obuiemy kypcy dmsmkm : B 5 kH. KH. 1: MexaHuka / C.I1. CTpenkos
[v op.]; nog pea. N.A. Akosnesa — M. : duamatnut : JlaHb, 2006. — 240 c.

Knunckux A.®. Kypc obLien hmaunkm : mexaHvka u OCHOBbI TEOPUM OTHOCUTENBHOCTU : y4eb. mnocobue
3 [ A.®. KnuHcknx, A.B. MepembsaHuH, H.M. CtagHas ; BopoHexckuii rocygapCcTBeHHbIN YHUBEPCUTET. —
BopoHex : UagaTtenbckuin gom BI'Y, 2019. — 241 c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchbl (0duumnanbHbie pecypchbl
WHTEpHET)™

Ne n/n Pecypc
1 OnekTpoHHas bubnuoTteka BIY https://lib.vsu.ru
2 OneKTpoHHbIN yHuBepcuTeT BIY https://edu.vsu.ru
3 OBC «JlaHby» https://e.lanbook.com/
4 «YHuBepcuTeTckasa 6ubnumoTeka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTay http://www.studmedlib.ru/
6 «PYKOHT» (UTC KoHTtekcTym) https://lib.rucont.ru/

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHO-Memoduyeckue pekomeHOayuu, nocobusi, 3a0avyHuku, Memoou4yecKue yKasaHusl
Mo 8bINOJIHEeHUIO NPakmMu4YecKux (KOHMPOJIbHbIX), Kypcoebix pabom u 0p.)

Ne n/n MNCTOYHMK




JTabopaTopHbI NpakTMKyM Mo Kypcy obuiern dunsnkm : Mexanuka / O.M. lNonuubiHa, N.E. 3aHuH, A.O.
1 KnuHckux, A.B. MepembsiHuH, H.IN. CtagHas ; BOpoHEXCKU rocygapCTBEHHbI YHUBEPCUTET. —
BopoHex : UsgaTtenbckuin gom BI'Y, 2019. — 161 c.

JlabopaTopHbIi NpakTUKym no kypcy obuwen dusmkm : MexaHnuka / O.M. lNonmubiHa, W.E. 3aHwuH;
BopoHexcknin rocyaapcTBeHHbIN yHUBepcuTeT. — BopoHex : Magatenbckui gom BIY, 2019. — 161 c.

Mpopoe U.E. MexaHuka. OcHOBHbIe 3aKOHbI : y4eb. nocobue ans ctyg. dus. cneumanbHocTen By30B /
W.E. Npogoe. — M.: bBuHowm. JlTabopaTtopusi 6a3oBbix 3HaHun. 2013. — 309 c.

17. O6pa3soBaTenbHble TEXHOMOMMU, UCNonb3yeMble Npu peanusaumm y4eoHomn
AVUCLMMIINHBI, BKITIOYasA AUCTaHLMOHHbIe oOpa3oBaTenbHble TexHonoruu (OOT,
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Ans peanusaumn y4yeBGHOW AMCUMMIIMHBI  UCNONL3YITCA crnegylowme WH(OPMaLUMOHHbIe
TEXHOMNOMMU: 3NEMEHTbI NporpaMMuMpoBaHus (ans o6paboTkM pe3ynbTaToB 3KCMEPUMEHTOB B
nabopatopHbix paboTtax), paboTa C 9NeKTPOHHbIMM pecypcamMu Ha noptanax www.edu.vsu.ru
(nekunn Ha obpasoBaTenbHbiX NnaTgopmMax, BblKNaablBaHWE SMEKTPOHHbIX BapuaHTOB
3aJa4HuMKOB, y4ebHbIX Nocobuin Ha NUYHBLIX CTpaHWUax npenogasatenen B obpasoBaTeribHOM
noptane), www.lib.vsu.ru (pabota c anekTpoHHon 6ason [AaHHbix 6Gubnvotekn BIY);
ncnonb3oBaHMe B NOAroTOBKE mMaTepuarnoB nekunin u B paboTe co CTyAgeHTaMu pasfuyHbiX
nporpamMMHbIX MaTeMaTUYECKUX NPOAYKTOB, Takmx kak Maxima u gp.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUUNIINHDI:

JlekumoHHas aygutopus, ocka MenoBas Unn mapkepHasi 1 wr., CTonbl, CTySNibS B HEO6XO04UMOM
konnyectse. JllabopaTopHble paboThbl N0 MeXaHUKe NPOBOAATCS B labopaTtopumn kadeapbl ooLLen
duamkn Ne145 (r. BopoHex, YHuBepcutetTckas nnowanb, 4.1). JlabopatopHble NpoBoaAaTCs B
rpynne no nogrpynnam o 15 4yenosexk.

JTabopaTopus ocHalleHa HeOBXO0ANMbIM KONMYECTBOM pabounx MecT (28 CTONOB, U3 HUX CTON
Ana npenojasatens, crton gns nabopaHta, 4 crtona 6e3 obopygoBaHus, 22 ctona c
obopynoBaHMeM ANA BbINOMHEHNA nabopaTopHbIX paboT no kypcam «MexaHuka, 45 cTynbeB),
KoMnbloTepoM Ans obpaboTkM pe3ynbTaToOB BbIYUCIIEHUIW, KOMMMEKTamu Ansi BbINOSHEHMUS
nabopaTtopHbIX paboT N0 MeXaHuKe:

- KoMnNnekT uaundeckux npubopos KPI1 (masatHuk Obepbeka, M'mpockon, YHUBepcanbHbIN
MasiTHUK, KpyTuUnbHbIA MassTHUK, MassiTHMK Makceenna);

- 6GanNUCTUYECKUN MaATHUK;

- YCTaHOBKa Ana onpefeneHmss MOMEHTOB MHepLMK TeN 1 NPOBEPKM TeopeMbl [torreHca-
LWTtenHepa (TpndunapHbIN NOABEC, SNEKTPOHHbIN CEKYHOAOMEpP) — 2 YCTaHOBKM;

- KPYTUMbHbIA MAaSTHUK;

- YCTaHOBKa ANg onpeaeneHnsi MOMEHTOB MHepPLMK TBEPAObIX Ten,

- YCTaHOBKa ANg onpegeneHns Moayns ynpyrocru;

- WUTaHreHUMpKynu (5 MHCTPYMEHTOB), BECHI pbl4aXkHble C pa3dHoBecamu (3 npubopa);

- MoAynbHbIN y4ebHbI komnnekc MYK-M1-NO «MexaHuka 1» (2 wrT);

- MogynbHbIN y4ebHbI koMmnnekc MYK-M2-NMO «MexaHuka 2» (2 wr);

- yCTaHOBKa ANs ndyyeHust bueHun (konedaHui CBA3aHHbIX CUCTEM);

- YCTaHOBKa ANS nccrneaoBaHus 3aTyxalowmx konebaHmi.
Aydumopus 0na camocmosimersibHot pabombi cmydeHmoes kaghedpbl obwel ¢pusuku Ne134 (2.
BopoHex, YHusepcumemckas nnowadb, 0.1). Komnstomepsl DELL — 4 wm., [NoOKno4YyeHue K
cemu WHmMmepHem u ¢ obecneyeHuem docmyna K 3/1EKMPOHHOU UHGOPMaUUOHHO-
obpaszosamersbHol cpede BI'Y; Microsoft Windows 7, dozoeop 3010-15/207-19 om 30.04.2019.

19. OueHo4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLen U NPOMEXYTOYHOM aTTecTalum
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MopsOooK OLEeHKM OCBOeHuUst obyvarowmmucst ydebHoro maTtepuana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos AUCUMNINHDI:

HanmeHoBaHune WHankaTop(bl)
Ne KomneTeH
pasgena QUCUUNIvHbI BOCTMKEHNSA OueHouyHble cpeacTBa
. (mogyns) ums(v) KOMMNeTeHUMMN
1.1 | KuHematuvka OrK-1 OlnzKééflng [NpakTnyeckne 3aHatns 1-3.
OrMK-1, OMK-1.1,0MK- MpakTuyeckme 3aHaTmA 4-6.

1.2 | AuHamuka yacTuubl OT4yéT no nabopaTtopHon paboTe 2

1.2, OMK-1.3

[NpakTnyeckne 3aHatTna 7-9.
OlK-1.1,0MK- | KoHTponbHas paboTta 1.

1.3 | Pabora n aHeprus OrnK-1 1.2, OMK-1.3 | OT4éT no nabopaTopHoi paboTe 2,3.
MNpakTnyeckne 3aHatTnsa 10-11.
14 MexaHuka TBEpAoro OrK-1, Or1K-1.1,0rl1K- OTyéT no nabopaTopHom paboTe
’ Tena OrliK-2 1.2, OlNK-1.3 1,2,3,4,5,6,7.
Konnokesuym 1.
15 Ynpyrue ceoncTea OrlK-1, OrlK-1.1,0lK- | MpakTnyeckoe 3aHATHe 12.
' TBEPAObIX TEN OrK-2 1.2, OlNK-1.3 OT4éT no nabopaTopHou padote 9,10.
16 | KoneGaHus v BomHb! OrlK-1, Or1K-1.1,0rl1K- I'IpaK__quecme 3aHATHS 13-14.
' OlK-2 1.2, OlK-1.3 OT4éT no nabopaTtopHon pabote 8,11,12.
17 OCHOBbI MEXaHWKN OrlK-1, Or1K-1.1,0rl1K- MpakTuieckoe 3aHsTHe 15
) >KUOKOCTEN 1 ra3oB OrlK-2 1.2, OlNK-1.3 )
OcHoBbI cneumansHon
1.8 | Teopuu OrK-1 O1H2K(1)Ij”?1n§ MpakTnyeckoe 3aHaThe 16-17.
OTHOCUTENbHOCTU
Tekyllas atTectaunss opma KOHTpoNns — 3a4ét [MepeyeHb BOnpocos
[MpomexyToyHasa popma KOHTPONA — 3K3aMeH Komnnekt KMM

20. TunoBble OLEHO4YHbIe cpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OueHUBaHUsA

20.1. TekywWwmin KOHTPOIb YyCNeBaeMoCTH

KoHTponb ycneBaeMocTV MO AUCUMUMIIMHE OCYLLECTBMNSETCS C MOMOLLbI CrieaytLmnx
OLIEHOYHbIX CPEeaCTB:

KOHTPOJIbHbIE PaboThl.

TunoBble 3agaHua ansa KOHTPOJIbHbIX pa60T:

Tema: KuHemaTuka 1 gMHaAMMUKa YacTULbl U CUCTEMbI YacTuL,

BapwuaHTt 1

3aganre 1 Touka OBUXKETCH MO OKPY>XHOCTU paamyca R = 20 cM ¢ NOCTOSAHHBIM TaHreHUMarnbHbIM
yckopeHuem at = 5 cm/c?. Yepes CKONMbKO BpPeMEHM MOCre Havana ABWXEHUS HopMalibHOe
yCKOpeHMe an TOYKM ByaeT: 1) paBHO TaHreHumMansHoOMy, 2) BaBoe 60rblue TaHreHumanbHoro?
3agaHve 2 KameHb 6polueH ropusoHTanbHo. Yepes 0,5 ¢ nocne Havana OBWXEHUA YMCIeHHoe
3Ha4YeHMe CKOpPOCTU KamHsa cTtano B 1,5 pasa 6onble ero HayanbHOM cKopocTu. HanTu
Ha4anbHYH CKOPOCTb KamMHsi. ConpoTMBREHNE BO3yXa HE YYnTbIBaTb.

3aganve 3 Toyka ABMXKETCHA NO MAIOCKOCTU TaK, YTO ee TaHreHumanbHOe YCKOpeHue ar=q,
HOpMarnbHOe yCcKopeHue an=Pt4, rae a un B- NonoXuTernbHble NOCTOsIHHbIE. B MoMeHT t=0 Touyka
nokomnace. Hantu paguyc KpMBu3Hbl R TpaekTopmm TOUKM Kak OyHKLMIO NPOMAEHHOrO nyTn S.

BapwuaHT 2
3aganve 1 Koneco paguycom R=10 cm BpawjaeTcs Tak, 4TO 3aBMCUMOCTb JIMHEMHOW CKOPOCTU
TOYEK , Nexawux Ha oboae Koneca, OT BPEMEHM OBWKEHUS JaeTcs ypaBHeEHMEM V=At+Bt? , A=3



cm/c? n B= 1cm/c3. Haiitu yron, cocTaBnsieMblil BEKTOPOM MOSTHOMO YCKOPEHUS C paauycoMm
Koreca B MOMeHTbl BpemeHu t=0, 1, 2, 3, 4 1 5 ¢ nocne Hayana gBMXEeHUS.

3aganve 2 Pagnyc-BekTop 4acTuubl MEHSIETCA CO BpeMeHeM Mno 3akoHy r= bt(l-at) , roe b-
MOCTOSAAHHbIN BEKTOP, O- NONOXUTENbHAA NOCTOsIHHAsA. HanTu:

a) CKOPOCTb YacTULbl N YCKOPEHUe Kak oyHKUMIO t;

6) Bpems, yepes KOTOpoe YacTuua BEPHETCHA B UCXOOHYHO TOYKY, M MPOMAEHHBIN NPU 3TOM NYTb.

3aganve 3 MNof Kaknm yriom K ropu3oHTy Hago 6pocuTb LWapuk, 4Tobbl:

a) pagnyc KpuBM3HbI Ha4Yana ero Tpaektopun 6oin B N= 8,0 pa3 6onbLue, YeM B BEPLUUHE;

0) LEHTP KPMBU3HbI BEPLUNHBI TPAEKTOPUN HAXOOUICA Ha 3eMHOW NOBEPXHOCTN ?

Tema: [uHamuka maTepuanbHOW TOYKM M abcontoTHO TBEPJOro Tena

BapwuaHT 1

3agaHuve 1. Ha ogHopogHbIn cnnowHon umnuugp maccel M=1,0 kr u pagmyca R=10 cmM nnoTHO
HamMoOTaHa Jfierkas HUTb, K KOHLY KOTOpOW npukpensiéH rpy3 maccel m=0,3 kr. B MmomeHT t=0
cvucTema npuwina B AsuxeHue. NpeHebperaa TpeHnem B 0Cu LMNUHAPA, HauTU 3aBUCUMOCTb OT
BpeMEHN MOAYIS YINOBOW CKOPOCTU LMNNHAPA U KUHETUYECKYIO SHEPTUIO BCEN CUCTEMBbI.

3agaHue 2. Hantn MOMEHT MHepLUM TOHKOW 04HOPOAHOM NnacTUHKK maccon m=200 r, umetoen
dopMy paBHOBeapPEHHOIO NPSIMOYrofbHOro TPEYrosfibHMUKa, OTHOCUTENBbHO OCK, COBMaaatoLLEN C
OAHUM U3 KaTeToB, ANnHa koToporo a=200 mm.

3agaHue 3. YacTtmua coBepliaeT rapMOHUYeckne KonedaHnsa BAONb OCK X OKOSO MNOSIOXEHMS
paBHoBecus x=0. YacTtoTa konebanui w=4,00 c. B HEKOTOPLIN MOMEHT BPEMEHM KOOpAMHATA
YacTumubl X0=25,0 cM 1 eé ckopoCTb Vxo=100 cm/c. HanTu koopamHaTty X 1 NPOEKLUNI0 CKOPOCTU
Vx YacTuubl Yepes t=2,40 ¢ nocne aToro MOMeHTa.

3agaHue 4. Yepes kakoe BpeMs OT Havana OBMXEeHNSA ToYKa, CoBepLUalLlas rapMoHN4eckme
konebaHus, byaet MeTb CMeLleHne OT MOSIOXKEHUS paBHOBECUS, paBHOE NOSTIOBUHE
amnnutyabl? MNMepunopg konebaHum 24 ¢, Ha4anbHaa asa oTCyTCTBYET.

3agaHuve 5. Ha kakoe pacctosiHe Hago OTBECTM OT MOSIOXEHUsI paBHoOBecud rpy3 maccom 640 r,
3aKpenneHHbIN Ha NpyxuHe XecTkocTbto 0,4 kH/M, 4ToBbl OH NMPOXOAN NOSNOXEHNE PAaBHOBECUS
CO ckopocTbio 1 M/c.

BapuaHT 2

3agaHue 1. HanT MOMEHT MHEepPLMM TOHKON OOHOPOAHON NPAMOYrOSfibHOM MAAaCTUHKM
OTHOCUTESTbHO OCU, NPOXOASLLEN Yepes3 OOHY U3 BEPLUMH MACTUHKX NEPNeHANKYIISAPHO K eé
NIIOCKOCTU, €CNUN CTOPOHbI NACTUHKM paBHbla =S MM M b =7 mm, a eé macca m = 100 r.
3agaHuve 2. Hantn yrnoByto 4acToTy M aMinnTyay rapMOHUYECKUX kKonebaHum YyacTuubl, ecnv
Ha pacCcTosAHUAX X1 1 X2 OT NOSNOXEHNA paBHOBECUS €€ CKOPOCTb paBHa COOTBETCTBEHHO V1 U
V2.



3agaHue 3. CnycTa Kakyro YacTb nepuoaa nocre npoxoxaeHus Konebniowenca To4km Yyepes
NnonoXeHne paBHOBECUSI €€ CKOPOCTb paBHa 1/2 0T MakcMmarnbHON? Ha KakomM pacCcTosiHUM OT
NOSIOXXEHNSA paBHOBECUS ByaeT HaXoaUTbCA TOYKa B 3TOT MOMEHT? AMnnuTyaa konebaHum 6
CM.

3agaHue 4. 'py3, NoABELLEHHbIN K NPYXUHE, KonebneTcs ¢ amnnntygomn 2 cm. XKecTkocTb
npyxuHbl 10 kH/mM. Yemy paBHa MakcumarbHas KUHeTUYeCcKast SHeprus rpysa?

3agaHue 5. 3a 04HO U TO e BpeMs 04MH MaTeMaTu4ecknin MasiTHUK genaet 50 konebaHun, a
apyron 30 konebaHun. HanTn nx AnNuHbI, €CNN O4MH U3 MasiTHUKOB Ha 32 CM KOpoYe Opyroro.

KpuTtepum oueHku:

OueHka «OTNUYHO» BbICTaBNSETCH CTydeHTy, ecnm OH BEepHO pewunn BCe 3agadun, yka3aB U
NOACHMB peleHnA C NoMoLbH COOTBETCTBYHLLNX 3aKOHOB U 3aBNCUMMOCTEMN.

OueHka «XOpOLLO» BbICTaBMSAETCS CTyAEHTY, ECNY OH BEPHO peLuun BCe 3a4auu, HO AOMNyCTUI
HETOYHOCTU, TMBO eCrv OH BEPHO PELUWI U NOSICHUI peLLeHne ABYX 3adau.

OueHka «y[oOBMNeTBOPUTENbHO» BbICTABNSAETCA CTYAEHTY, €CnuM OH pewns 3adayn, HO He
MOSICHWUI pelleHne, NBO e ecrnv OH BEPHO peLunn ofdHy 3adady C ykasaHuem U MNOosiCHEHUEM
peLleHus.

OueHKa «HeyooBMNeTBOPUTENBHO» BbICTABMNAETCHA CTYAEHTY B Criydae, eciiv HM oJiHa 3agada He
pelleHa BepHO

Konnokeuymbl

Konnokeuym 1. KnHemaTuka n guHammka 4acTtuubl U CUCTEMbI YacTul,.

Cnucok BONpocoB

MpeoMeT 1 3agaym MexaHuKu

KuHemaTtnka matepuanbHON TOYKM

PasnoxeHune yckopeHust Ha KOMMOHEHTBI.

[BWXEHNE no OKPYXHOCTW.

NHepunanbHble cnctemMbl oTcHéTa. MNpeobpasoBaHus Nanunes, ux MHBapuaHTbI.
Macca, nmnynsc. Cuna, npyumepsbl cun.

3akoHbl HbloTOHA.

3agava OByx Ten, UEeHTP Macc CUCTEMbI Tern.

3aKOH COXpaHeHUs umnysnbea.

10 [AnHamMnka TOYKM NepeMeHHON Macchbl, peakTMBHOE ABMKEHME.

11.[1BKeHne B HemHepumanbHbIX cMcTeMax OTCHETa.

12.PaboTa, MoLHOCTb. PaboTa paBHOOENCTBYIOLLEN CUMbI U KNHETUYECKAS SHEPTUS.
13.Knaccudomkaums cun.

14.TMoTeHumnanbHasa aHepPrusa U rpagueHT.

15.3aK0H COXpaHEeHUs1 MEXaHNYECKOW 3HEPrun.

16.CTONKHOBEHMSA YacTuL,.

17.MOMEHT umMmnyrbca N MOMEHT Cun.

18.3akoH coxpaHeHsi MOMEHTa UMNyIbCa.

©CoNorwWNE

Konnokeuym 2. lInHamuka tB€paoro Tena. KonebaHus n BOSHbI.
Cnuncok Bonpocos

1. KnHemaTuka TBEpAoro Tena. Buabl oBnxeHusa TBEpOOro Tena.



2. MoMeHT umnyrnbca Tena npu BpaLeHnn BOKPYr 3aKpenséHHon ocn. naBHble OCK 1
rmaBHble MOMEHTLI MHepumn. Pabota momeHTa cun. Teopema [MonreHca-LUTenHepa.

3. OuHamuka TBEPAOro Tena ['mpockon, BbIHY>XAeHHas npeLeccusa rmpockona.

4. OcoBGeHHOCTM ABMXKEHUS YaCcTULbl B LLEHTparbHOM none.

5. 3akoHbl Kennepa.

6. MapameTpbl aNAMNTUYECKNX OPOUT.

7. Kocmunyeckume cKopocCTM.

8. TlMonatne 06 ynpyrnx ceoncteax Ten. Buael aecpopmaumin.

9. 3akoH lNyka. PacTskeHne n cxxatne CTepXHEN.

10. 3Heprua ynpyron gedopmauuu.

11.Mogaynb BCceCTOpOHHero cxatus. Casur, Moaynb KpyYeHus.
12.KonebaTtenbHoe ABMKEHME.

13.apMOHUYECKNIN OCUMNNATOP. YpaBHEHNE N 3aKOH rapMOHNYECKNX KonebaHnn.
14.3Heprusa konebaHuin.

15.CnoxeHwue konebaHuin. BekTopHble guarpammbi.

16. 3aTyxatowme konebaHus.

17.BbIHYyXOeHHble konebaHus, pe3oHaHc.

18.BonHbl B ynpyrou cpege. ®asoBas CKOPOCTb, MEPEHOC SHEPTUN B BOSHE.
19.Ctosiumne BOSHbI.

20. 3 dexT Jonnepa.

KpuTepum oLeHKu:

OueHka «OTNMYHOY: AaHbl MOMHblE, pa3BEPHYTbIe OTBEThI Ha YeTbIpe BOMpoca KOJTOKBUYMA.
OTBeTbl AOMKHbI OTNIMYATLCS JIOTMYECKON NOCNeaoBaTENbHOCTLIO, YETKOCTLIO, YMEHNEM
AenaTb BblBoAbl. OTBET CTPYKTYpMpOBaH. [JonyckatoTcs He3HaunTeNbHbIe He4O4YETbI CO
CTOPOHbI 0ByyvatoLerocsi, MCnpaefeHHbIE UM B MpoLiecceoTBeTa.

OueHka «XopoLIO»: AaH MOJHbIN apryMEHTUPOBaHHbIA OTBET Ha TPU BOMpoca KOJINIOKBUYMA,
npu OTBETE Ha OAMH BOMPOC MMEHTCS CYLLECTBEHHbIE HEAOYETHI. BO3MOXHbBIHEKOTOPLIE
ynyLleHns B 0TBeTax, 0O4HaKo B LIeNIOM coaepkaHue Bonpoca packpbITO MOSHO.

OueHka «ya0BNETBOPUTENbHO»: AaHbl HEMOMHbIE OTBETLI HA BOMPOCHI KOMmokBMyMa, Nnbo aaH
OTBET NULLb Ha ABa Bonpoca U3 YyeTblpéx. Cnabo apryMeHTMpPOBaHHbIN OTBET,
CBMAETENLCTBYOWNIA 06 aneMeHTapHbIX 3HaHMAX N0 AUCLUMIMHE.

OueHka «HeyooBNeTBOPUTENBHO»: OTMEYEHO HE3HAHME N HEMOHMMaHWE NOCTaBNEeHHbIX
BOMPOCOB, criabble 0TBETbI HAa BONPOCHI M3 NPeAoCcTaBneHHbIX obyvatowemycs. OTcyTcTBme
aprymeHTaumm npu oTeeTe.




NabopaTopHblie paboTbl
MepeyeHb nabopaTopHbIX paboT
(12 nabopaTtopHbIX paboT)

INNabopaTtopHas pabota 1. OcBoeHNe METOOUKN pacyeTa NOrpeLHOCTEN NPSAMbIX U KOCBEHHbIX
N3MepeHNn Ha NpuMepe onpeaeneHns NNoTHOCTU Tena nNpaBuIibHOM reoMeTprUYeckon opMbl
NabopaTtopHas paboTta 2. AlamepeHne CKkopocTu Nynu MeTogomM 6annmnmcTmy4eckoro MadTHuKa.
JTabopaTopHas paboTta 3. I3ayyeHune asmxeHnsa masitHka Makcsenna.

NabopaTtopHasa paboTta 4. N3yyeHne BpalLaTenbHOro ABMXKEHNS Tena.

JTabopaTopHas pabota 5. OnpegeneHne oceBbIX U LEHTPOBEXKHBIX MOMEHTOB MHEPLUK
TBEpOOro Tena.

JTabopaTopHas paboTta 6. QkcnepumMmeHTanbHasa npoBepka Teopemsl [MtorreHca-LLUTenHepa
NabopatopHas paboTta 7. N3yyeHne rmpockona.

JTabopaTopHas pabota 8. iccnegoBaHne konebaTtenbHOro ABMKEHUS (OU3NYECKOro n
MaTeMaTMYeCcKoro MasiTHMKa.

JTabopaTopHas paboTta 9. OnpegeneHne mogynsa ynpyroctm MeTogom narnba.

JTabopaTopHas pabota 10. OnpegeneHve mogynsa casura METOA0M KPYTUITbHBIX KoriebaHun.
JTabopaTopHas pabota 11. N3yueHune konebaHnn cBA3aHHbLIX CUCTEM.

JTabopaTopHas paboTta 12. VIsyyeHune 3aTyxaroLwmx konedaHum.

Komnnekt Bonpocoe k pabotam nabopaTtopHOro npakTukyma.

JTabopaTopHasa pabota Ne 1 OcBoeHME METOANKM pacyeTa NOrpeLlHOCTEN NPSMbIX U
KOCBEHHbIX U3MEepEHU Ha NpumMepe onpeaeneHns NNoTHOCTU Tena npaBuIibHON
reomeTpuyeckon popmbl

1. YT0 HasbiBaeTcs namepeHnem? Kakve Bnabl namepeHnn Bam nssectHbl?

2. [Mepeuncnure OCHOBHbIE XapaKTEPUCTUKN USMEPEHUN.

3. UTo HasbiBaeTcs cucteMaTn4eckom NorpeLlHoOCTb?

4. Yto HasbiBaeTcs ructorpammon? OT 4ero 3aBUCUT LUMPUHA TUCTOrPaMmbl: OT TOYHOCTU
nameputenbHoro npmubopa unu ot coeplieHcTBa metoga? OTBeT 060CHOBATb.

5. Kak BnusieT TOYHOCTb N3MepUTENBLHOro npmbopa Ha bopmy ructorpammbl? YTo HasbiBaeTcs
BEPOSATHOCTBID U MNSIOTHOCTBIO BEPOSATHOCTU? Kak TOYHOCTb MeToda BNUSAET Ha  LUMPUHY
AOBEPUTENBHOrO MHTEpBana?

6. WN3N0oXuTb MEeTOAMKY OLEHKM CIydalHOW MOrpeLwHoCcTM Mpyu  MNpAMbIX  PaBHOTOYHbIX
N3MEepPEHNSX.

7. Kak OLeHUTb 1 y4eCTb MHCTPYMEHTAsbHYI0 NOrpeLlHOCTb?

8. MN3noxuTb MeToauKy OUEHKM CIlydanHOM MOrpeLlHOCTU KOCBEHHbIX namepeHuin. pmuBectn
npumepbl. BbiBecTn opmyny ana pacyéta CcrnyyvyamHOMW MOrpewHocTn (4ns ykasaHHOW
npenogasatenem opmysbl).

9. YUto HasbiBaeTcs npoMaxoM? Kak BbISBNSAKOT NpoMaxun?

10. Kak ycTpoeH HoHnyc? U3noxnTb METOLMKY ero pac4yéra.

11. Kak ycTpoeH wWTaHreHuMpkynb? W3noxmte MeTOAUKY MW3MEpPEeHUrn C MNOMOLLbHO
LUTaHreHUNPKyns.

12. Kak ycTpoeH mukpomMeTp? V3noxnTb METOANKY N3MEPEHNI C NOMOLLbIO MUKPOMETPA.

13. YTo HasbiBaeTCs Cry4anHOW NOrpeLLlHOCTBIO U KakK OLLEHUTb CyYanHyo NorpeLHoCTbNpAMbIX
PaBHOTOYHbLIX N3MEPEHUIN?

14. N3noxunTb METOANKY OLEHKU U YY4ETA UHCTPYMEHTASTbHOW NOrPELUHOCTMU.

15. I3noxunTb YCTPOMUCTBO M Npasusia onpeneneHns Mmaccbl Tena Ha pbl4axHbIX Becax.

16. BbiBecTn cbopmyny pacyéTa criydaHOW NorpeLlHOCT! KOCBEHHOro onpeaeneHusnnoTHOCTU
umnmHgpa v NpsiMOYrofibHOro napannenenunega MeToAoM TOYHOrO M3MEPEHUA MacChbl U
ob6béma Tena.

17. 3noxunTb NpaBmna NoCTPOEHUst rpadouKoB.




JTabopaTopHasa pabota Ne 3. iamepeHune CKopocTu Nynu MeTogom 6annmncTmyeckoro
MasiTHUKA.

1. Kakune cunbl HasbiBalOTCsl KOHCepBaTUBHbIMU? [MpuBeauTe npumepsbl Takux cun.Kakoe nons
Ha3blBaeTCs NnoTeHumanbHbIM?

2. MNony4ntb 1 cchopmynnpoBaTb 3aKOH COXPaHEHUST MexaHnYeckon aHeprn.ObocHoBaTb
BO3MOXHOCTb €ro NpUMeHeHns B AaHHOW paboTe.

3. Kakasi cuctema HasblBaeTCs M305IMpoOBaHHOM? MONyyYnTb 3aKOH COXpPaHEHUSUMNYNbCa,
ncxons M3 CBOMCTB OAHOPOOHOCTU NPOCTPAHCTBA.

4. ChopmynmpoBaTb 1 3anmcaTb 3aKOH COXpaHEHUa NMMyrbca NS BeKTopa MMNyrbca U
OTAENbHbIX ero nNpoekumi. Nony4nTb 3aKoHbI COXPaHEHUSA UMMNYbCa N MeXaHN4YeCKONIHepPrum
Kak nepBble MHTerpanbl ABWXEHUS.

5. PaccmoTpeTb BUAbl yaapa, 0COGEHHOCTM Heynpyroro yaapa.

6. BbiBecTn pabouyto doopmyny ang onpeneneHns CKopocTu nyru.

JTabopaTopHas paboTta Ne 4. M3y4yeHne BpallaTenbHOro ABMXEHUSA Tena.

1. OCHOBHOE ypaBHEHME OMHaMUKX BpaLLaTenbHOro ABMXEHNA ANA Tena, BpallatoLwerocs
BOKPYrI 3aKpernneHHOM OCK.

2. [laTtb onpegeneHne MOMeHTa UHepPLUMN Tena OTHOCUTENTbHO OCW.

3. OnncaHue akcnepmMmeHTanbHoOn yCcTaHOBKN. MeToanka onpeaeneHns oceBbiX MOMEHTOB
WHepUUn TBEPAOro Tena npu NOMOLLU KPYTUNBHOIO MasiTHUKa.

JTabopaTopHasa paboTta Ne 5. N3yyeHne aBmxeHns maaTHuka Makceenna.

1. YT0 Ha3bIBaeTcsa abCoONOTHO TBEPALIM TENOM, YMCINOM cTeneHen ceoboabl? CKOMNbKo
cTteneHen ceoboabl nmeeT abcontoTHO TBEPAOE TENo?

2. OxapakTepuaynte nnockoe ABmxeHne Tena abcontoTHo TBEpAoro Tena. Chopmynmpynte m
AOKaxnte Teopemy Jrnepa Ans NnoCcKoro ABMXKEHNS.

3. MonyuynTte BblpaXXeHNe KNHETUYECKOMN SHEPTUN TBEPJOro Tesa npu NNOCKOMABMXKEHUN.

4. BoiBeguTe pabouyto hopmyny Ans onpegeneHns MoMeHTa nHepumm masitHukaMakceeenna,
NCNONb3ys 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

5. BoiBeaute pabouyto oopmyny ansa onpeaeneHna MoMeHTa nHepuumn masTHuMkaMakcsenna,
NCNonb3ysa ypaBHEHUS OBMXKEHUS CUCTEMBI.

6. KakoBbl BO3MOXHbIE NOrPELLHOCTM NpU onpeaeneHnn MOMeHTa NHepLMM MasiTHUKa
Makcsenna?

7. BoiBeaute coopMyny Ansi pacyéTa NorpeLlHoCTN onpeaeneHns MOMeHTa MHepLMMMasaTHIKa
Makceenna.

JTabopaTtopHasa pabota Ne 5. OnpeneneHune oceBbix N LEHTPOOEXKHBIX MOMEHTOB MHEPLINN
TBEpOOro Tena.

1. TonyunTb BblpaXkeHWe BeKTOpa MOMEHTa uMmnynbca L TBEpAOro Tena OTHOCUTENbHO
npoun3BosibHoM To4ku. ConoctaBuTb B obWeM crnyyae HarnpasfeHue BekTopa L u yrnosown
CKOPOCTM.

2. BbIBECTU BblpaXeHne 0CeBbIX U LLEHTPOBEXHBIX MOMEHTOB MHEPLMN TBEPAOrO Tena.
3. [aTb onpepgerneHve rnaBHbIX OCEN MHEPLUUN U IMaBHbIX LLeHTparibHbIX OCeN UHEPLMUTBEPOOro
Tena.
4. HanTu rnaBHble UeHTpanbHble OCU WHEPUMN CUMMETPUYHBLIX Ten: a) OAHOPOAHOro
NpPAMOYrofibHOro Napannenenunega; 0) unnuHapa; B) wapa.
5. YcTaHOBUTbL CBA3b MeXay BenuinHamy MOMEHTOB WHepuuMn TBEPOOro TenaoTHOCUTEIbHO
OCeW BpaLleHusl, nepecekatroLmnxcs B OAHON TOYKe.

JTabopaTopHasa paboTta Ne 6. SkcnepumeHTanbHas nposepka Teopemsl onreHca-LUtenHepa




1. Yto HasbiBaeTcA MOMEHTOM umnynbca? Kak OH HanpasneH? B kakux eguHuuax OH
namepsaeTca?

2. BbIBECTM YpaBHEHNE MOMEHTOB.

3. MNony4nTb BblpaxxeHne NMMnynbLca MOMEHTa CUIbl.

4. Y70 HasbiBaeTCs MOMEHTOM cunbl? Kak oH HanpaeneH? B kakux eanHuuax oHMsmepsieTca?
5. BbIBECTN OCHOBHOE ypaBHEHME ANHAMMWKM BpaLlaTenbHOro ABMXEHUS.

6. NpuBecTn onncaHue npudopa. BeiBecTn paboune popmynbl.

7. BbiBecTn hopmynbl Ana pacyéta norpeLHocTen pesynbTaTtoB U3MepPEHUN, BbIMONHEHHbIX B
AaHHon paborTe.

JNlabopaTtopHas paboTa Ne 7. MayyeHune rupockona.

1. aTb onpegeneHne rupockona. Kakon rupockon HasblBaeTcs ypaBHOBELLEHHbBIM?

2. CdopmynumpoBaTtb CBOMCTBa rmpockona. Npun Kaknx ycrioBMsiX OHU BbINOSTHAKTCA?

3. Kak ycTpoeH rupockon? HayepTuTb KapgaHoB nofBec.

4. Ha npumepe Bonyka npoaHannampoBaTb CBOMCTBA rMpockona.

5. Urto HasbiBaeTcs npeueccuen? BeisecTn oopmyny yrinoBom ckopocTtu npereccum. OT4yero oHa
3aBUCUT?

6. HauyepTnTb aKCnepnmeHTarnbHy yCTaHOBKY. C NOMOLLbIO BEKTOPHbLIX MOCTPOEHUNOOBACHUTL
BO3HWKHOBEHWE MPELIECCUN.

JTabopaTtopHaa pabota Ne 8 WccnepoBaHne konebaTenbHOro ABMXKEHUSI (PU3NYECKOro U
MaTemMaTU4eckoro MasiTHMKa.

1. UT0 Takoe bmanyecknin MasTHUK?

2. CocTaBbTe ypaBHEHWEe OBWXEHUS (PU3NYECKOro MasiTHUKa, 3anuuiunTe 3akoH OBWXKEHUS,
NoACTAHOBKOW JOKaXMWTE, YTO OH ABNSAETCSA peLleHUEM YPaBHEHNALBUKEHWS.

3. UTo HasbiBaeTCcAa NnpuBeAEHHON ONNHON PU3NYECKOro MasiTHMKa?

4. [lokaxuTe, 4TO NpuBeaEHHas AnuHa Bcerga Oonblue pacCTosAHUA Mexay LeHTpoMmacce u
TOYKOW noaBseca.

5. B 4ém cocToMT CBONCTBO 06paTUMOCTN OM3MYECKOro MasiTHMKa? [lokaxuTe ero.

6. Kak onpegenutb yckopeHue cBoboAHOro nageHns npu nomoLm obopoTHOroMasiTHMKa?

7. Kak 3aBucCUT yckopeHne cBOOOOHOro nageHust OT LKMPOTbl MECTHOCTM W BbICOTbI Hapg
YPOBHEM MOpA?

INlabopatopHasa pabota Ne 9. OnpeageneHne mogyns ynpyroctm Metoaom nsrnba.

1. JaTb onpefeneHme MOMeHTa MHePLMM OTHOCUTENBHO OCY BPaLLEHUS: @) MaTepManbHONTOYKMY;
0) cuctembl MaTepuarnbHbIX TOYEK; B) CMOLWHOMO TBEPAOro Tena.

2. YCTaHOBUTb CBA3b MOMEHTOB MHEPLMM TeNa OTHOCUTENBHO OCU U OTHOCUTENBHOTOYKMN.

3. BbiBecTM dhopmyny MOMEHTa WMHEpLMM TOHKOro ChAOLHOro AuUcKa OTHOCUTENbHO OCHU
BpalLEHNs, NPOXOAsLlEN 4Yepe3 €ero LUEeHTp: a) NepneHOuKynspHO MfOCKOCTU Aucka; 6)
pacrnonoXXeHHOW B MIOCKOCTN AUCKA.

4. lokasatb Teopemy onreHca-LUtenHepa. Kak npoBepuTb €€ akCnepuMeHTanbHo?

5. BbiBecT ¢opmyrnly MOMEHTa WHEepUMM TOHKOMO CTEePXHSI OTHOCUTENBHO  OCH,
nepneHAnKYNapHOM OCU CUMMETPUN CTEPXKHS, NPOXOASALLEN: a) Yepes ero LeHTpoB; 6)uepes oanH
N3 ero KOHLOB.

6. Kakne dmsnyeckme 3akoHbl NPUMEHAIOTCA Npy BbiBoAe paboyen hopmynbl AndonpeneneHus
MOMeHTa UHepumn? OB6ocHOBaTb BO3MOXHOCTb X MPUMEHEHNS.

7. BbiBecTn paboume popMynbl 45is pacyéTa MOMEHTa MHEPLMMN.

8. BbiBeCTn (hopmynbl 4515 BbIYMCIIEHMS NOrPELLUHOCTEN ONpeaeneHnss MOMeHTa MHEPLUU.

JTabopaTopHas pabota Ne 10 OnpeaeneHve mogynsa casura METOAOM KPYTUNbHBIX KoniebaHui.
1. YT0 HasbiBaeTca aecopmaumen, ynpyromn, octatouHon gedopmaumnen?

2. 3anucaTtb 1 cchopmynupoBaTb 3akoH ['yka. OT yero 3asucut moaynb KOHra? CpopmynmpoBatb
ero u3nyeckum CMbICI U ykasaTb pa3mMepHOCTb.




3. MN300pa3uTb rpaduk 3aBMCUMOCTU HanpshkeHusl, BO3HMKAKOLWEro B TBEPAOM Tene, OT
OTHOCUTENbHOM Aedhopmaunn TBEpAOro Tena. OTMeTUTb XapakTepHble TOYKM 3TOM 3aBUCUMOCTH
N MOACHUTb UX CMBbICHT.

4. MocTpouTb rpaduk 3aBMCUMOCTM O(€) NPU NOCTENEHHOM CXaTuUM HanpskeHnsa ¢ obpasua,
npegBaputenbHO  0edOPMUPOBAHHOIO [0  HanpsbkeHus,  MnpeBbllarlwero npegen
NPONoOpLMOHaNbsHOCTH.

5. Yto HasbiBaeTcsa koadpdpuumeHTom NyaccoHa?

6. NpoaHanuanpoBaTb NpUpoOaY YNpyron u nractuydeckon gecgopmarmm MoHoKpucTanna.

7. BbIBECTW pacyETHYIO hopMyIny Ans onpeaeneHmst Mogyns ynpyroctv nNo n3rnbycTep)KHs.

8. BbiBecTn dhopmyny Ana pacyéta norpewHocTn moayna HOHra. Kakue BenuuuHbl criegyet
N3MepATb Hanbonee TOYHO U Novemy?

JTabopaTopHas paboTta Ne 11. N3yyeHune konebaHum cBsA3aHHbIX CUCTEM.

1. JaTtb onpeaeneHve caBura n OTHocuTenbHOro casura. Kak cBA3aH OTHOCUTESbHBLINCOBUM C
KacaTeNnbHbIM HanpsXXeHnem?

2. N3noxuTb pmnandecknin cMbICn Moaynsa casura.

3. PaccmoTtpeB gedopmaunio KpydeHus, BbIBECTU hOpMYySly, CBA3bIBAIOLLYIO MOAYNbCABUra M
MOAYMb KpyyYeHus.

4. N3noxnTb Teopuio MeToZa U BbIBECTU POPMYIbl AN pacy€ta Moaynsa KpyvYeHus u moayns
casura.

5. N3obpasanTtb rpadmk 3aBUCUMOCTM HaMpsbKEHWUs, BO3HMKaKOLWEro B TBEpPAOM Tene, OT
oTHOocuTesbHOW Aedopmaumm TBépaoro Tena. OTMeTUTb XapakTepHble TOYKN 3TON 3aBUCUMOCTU
N MNOAACHUTb UX CMBbICHT.

6. MNocTpounTb rpacuk 3aBuCcUMOCTM O(€) NPU NOCTEMNEHHOM CXaTuUM HanpsbkeHna ¢ obpasua,
npegBaputenbHO  0edOPMUPOBAHHOIO A0  HanpsbkeHus,  MNpeBbllarowero npegen
NPONOPLMOHaNbLHOCTH.

7. Yto HasbiBaeTcsa koadpdpuumeHTom NyaccoHa?

8. NpoaHanuanpoBaTb NpMpoOayY YNpyron u nractuydeckon gecopmarmm MoHoKpucTanna.

9. BbIBECTW pacyETHYO hopMyIny Ans onpeaeneHns Mogynsa ynpyrocty nNo Usrnmby CTepXKHS.

10. BbiBecTn hopmyny gnga pacdéta norpewwHoctn moayns KOHra. Kakue BenuuuHbl cnegyet
N3MepATb Hanbonee TOYHO U Novemy?

JTabopaTopHas paborta 12. M3yyeHune 3aTyxatowmx konedaHmin.

1. KonebaHus npu Hanu4mm cun BA3KOro TPeHus.

2. YacToTa 1 nepuog 3aTyxarLmnx konebaHun.

3. 3anucaTtb ypaBHEHUE 3aTyxaroLmnx KonebaHum B BA3KOW cpeae 1 ero peLueHme.

4. OCHOBHbIE BENMYMHLI, XapaKTepusnpylowme npouecc 3aTyxaHusi. PU3nMyYecknin CMbICIT KO
achdmumeHTa 3aTyxaHmsi U Norapm@PMmMYEcKoro AeKpemMeHTa 3aTyxaHus.

5. MeToauka BbINnonNHeHUs nabopaTtopHon paboTbl.

KpuTepumn oueHkn- caadva nabopaTtopHbix paboT

«3a4uTteHox»: nabopaTtopHasn paboTa BbinonHeHa. K Hen odopmneH oTYéT. Npn oTBETE Ha
BOMpOCkI Kk labopaTtopHon paboTte obyyarowmica 0aéTt cogepKaTenbHble OTBETbI, KOTOPbIE
OTNIMYaOTCA NIOrMYECKOM NOCNeaoBaTeNbHOCTLIO, YETKOCTLIO M YMEHNEM AenaTb BbiBOAbI.
Ob6yvarowmnca 4eMOHCTPMPYET 3HaAHUS NpUHUMNA OENCTBUS U YCTPOUCTBa 060pya0oBaHus, Ha
KOTOPOM BbINOfHsANackL nabopatopHas paborta.

«He3auteHo»: nabopatopHasa paboTa He BbINOSIHEHA, NMMGO NpuW BbINOSTHEHUN PabOoThl HE
odhopmreH OTYET. B criyyae BbINonHeHMsA paboTbl 1 FOTOBOrO OT4ETA paboTa He 3a4MTbiBaeTCs,
ecnn oby4varoLmica He cnocobeH pacckasaTb O METOAMKE BbINOMHEHUS paboTbl 1 NpyHUMNE
paboTbl 060pyaoBaHUS.



NMepe4yeHb BONPOCOB K TEKyLeN aTTecTauumm (3ayver):

. KnHematnka matepmanbHOM TOYKK; KUHEMATUKA TBEPAOro Tena.
. dnHamuka Yactuubl. 3akoHbl HbloTOHA.

. lMHamMunKa cucTembl YacTuy,

. Pabota. QHeprusa. Umnynbc. 3akoHbl COXpaHEeHUs.

. AnHamuka TBepAoro Tena.

. KonebaTtenbHoe aBmxeHue.

. OCHOBbI MeXaHUKM aeopMmnpyemMbix Tes.

NOoO O~ WN =

Kputepuu oueHku oby4arLmxcd Ha TekyLlen aTrectauum (3a4€eT)

«3auTeHo»: cgaHo He meHee 90% nabopaTtopHbiX paboT no kypcy. OdopmMneHbl OTYETHI MO
pabotam. [lpu oTBeTe Ha Bonpocbl K JflabopaTopHon paboTe obOyyawwmnca p[aér
cogepxaTenbHble OTBETbl, KOTOpble OTAMYAKTCA JIOTMYECKOW MOCneaoBaTeNbHOCTLIO,
YETKOCTbIO M YMeHMeM paenatb BbiBoAbl. O6y4varowmnca OeMOHCTPUMPYET 3HaHUs NpuHUMna
AENCTBMUS 1 yCTpoMCTBa 060pyaoBaHuUs, Ha KOTOPOM BbINOHANack nabopaTtopHas paboTa.

«HesauteHo»: caaHo MeHee 90% nabopaTopHbiXx paboT no kypcy. B cnyyae BbinorHeHUs
paboTbl M roTOBOro OT4éTa paboTa He 3auyMTbiBaeTcs, ecnv obydarolmncss He cnocobeH
pacckasaTb O MeToAMKe BbINONHEHNs paboThbl U NpuHUMne paboTbl 060pyaOBaHUS.
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CnucoK BONPOCOB AN KOHTPONbHO-U3MepuTeribHbLIX MaTepuanos
KNpOMeXyToYHOW aTTecTtaumu (aK3ameH)

Cnocobbl onvucaHns ABMXEHUA MaTepuanbHOM ToYkn. CKOPOCTb U YCKOpeHne
MaTepuarnbHON TOYKN.

[BmxeHne B HeMHepumnarbHbIX CUCTEMaX OTCHETA.

[BWxeHne matepunanbHON TOYKU MO OKPYXXHOCTN.

Ynpyrue ceonctBa TBEpAbIX Ten. 3akoH ['yka. Mogynb KOHra, koadpduumeHT lNyaccoHa.
HopmanbHoe 1 TaHreHuunanbHoe yCKopeHue.

BonHbl B ynpyrux cpegax. Nnockas n cgpepuyeckasi BonHa.

Buabl oBmxeHus TBépaoro Tena. lNocrtynarensHoe 1 BpallaTtesibHoe ABUXEHNe
TBEpOOro Tena.

CTtauunoHapHoe TeveHne nageanbHOn Xnagkoctu. YpasHeHne bepHynnu, gopmyna
Toppwuyennu.

lMpeobpasoBaHus Manunes. IiBapunaHTbl NpeobpasoBaHui Manunes.

BaskocTb. ®opmyna HetotoHa. Popmyna lNyasenns.

3akoHbl HbloToHa.

3aKOH coxpaHeHns MexaHudeckon aHeprn. OCobeHHOCTU OAHOMEPHOIrO ABMXKEHMUS B
noTeHuMansHoOM none.

MoOMEHT nmnynbca, MOMEHT CUSbl. YpaBHEHNE MOMEHTOB.

NHTepdepeHunsa BonH. CTosume BosHbI. [IuHamMmKa cucteMbl MaTepuasnbHbIX TOYEK.
LleHnTp macc.

NHTepBan. OTHOCUTENBbHOCTb OOHOBPEMEHHOCTU N MPUYNHHO-CIIeACTBEHHAsA CBA3b.
3aKOH CoxXpaHeHus1 umnysibca.

3aTtyxatowme konebanHus.

3aKOH COXpaHeHUs MOMeHTa UMnyrbca.

JlopeHuUeBO cokpalleHne ONNHbI U U3SMEHeHne OopMbl Te.

KoHcepBaTuBHbIE N HEKOHCEPBATUBHbIE CUMbI. [OTEHUWanbLHoe cUoBoe nore.
NHTepBan. OTHOCUTENBbHOCTb OAHOBPEMEHHOCTU U NPUYNHHO-CEACTBEHHAs CBA3b.
Buabl osmxeHus TBépgoro Tena. lNocrtynarensHoe 1 BpallaTtesibHoe ABUXEHNe
TBEpOOro Tena.

BonHbl B ynpyrux cpegax. nockaa n cpepuyeckas BosHa

MomeHT nmnynsca TBEpAoro tena. [naBHble OCK U rNaBHbIE MOMEHTbI UHEPLIUN.
JlopeHueBo 3ameaneHne speMmeHn. MoMeHTbl MHeEpLMN TBEPAOro Tena. Teopema
MonreHca-LUTenHepa.

BbIHy>xaeHHble konebaHna. PesoHaHc. M'mpockonsl. MNpubnmxkeHHasn Teopus
BbIHY>KAEHHOWN npeLeccum rmpockona.

3aKkoH BCEMUPHOro TAroTeHus. 3akoHbl Kennepa.

"apMoHuyeckme konebaHus. SHeprus rapMoOHNUYECKOro ocumnnnsTopa.

[BvXeHne cnyTHUKOB 3eMNN U KOCMUYECKNE CKOPOCTH.

dnsnyecknin MasiTHUK.

[vHamuka TBEpLOro Tena. YpaBHEHUS OABMKEHUA.



Mpumep KOHTPOINIbLHO-U3MEPUTENbHbLIX MaTepuanos
KNPOMEXYTOYHOW aTTecTtaumu (3Kk3ameH)

YTBEP>XXOAHKO
3aBeqyowmin kacenpon obLuen puankm
(Typuwes C.10.)

HanpasneHue nogrotoBkn 14.03.02 AgepHble dnsmka M TEXHONOIUMU

OucumnnuHa__MexaHuka dopma obyyeHusi__oyHas

Bua KOHTPOJ14__3K3aMeEH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-U3MeputenbHbin matepuan Ne

1. MpeameT 1 3agayn MeXaHuKu.
2. PaboTa n KnHeTnyeckasi aHeprus.

CocTtaBsutenb 3aHuH UN.E.

noonuce pacuwucgpoeka noonucu



[MpomexyTodHass atrectaumsi No AWCUMNNHE — 3K3aMeH. B npunoxeHwe Kk gunnomy
BHOCUTCHA oOLEeHKa omrsu4yHo/xopowo/ydosnemeopumeribHo. [1poMexyToyHast aTtTecTauums
NpOBOANTCA B COOTBETCTBUM C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaumm obyyaroLmnxes no
nporpamMmmam BbicLlero obpasoBaHus BopoHeXCKOro rocyqapCTBeHHOro yHMBepcuTeTa.

Kputepun oueHkn (ak3ameH No TeopeTndeckomy Kypcy «MexaHukay):

OueHKa «Om/IuYHO»: ypoBEHb CHOPMMPOBAHHOCTU KOMMNETEHLUMNIN — BbICOKUI (YrnyBneHHbINn).
MNonHoe cooTBeTCTBME OTBETA CTyAeHTa Ha npeanaraeMblii BONPOC YEeTbIPEM BbiLleyKa3aHHbIM
rnokasaTtensaMm M ocBaMBaeMbiM KomneTeHumsMm. KomneTeHuun copMmUpOBaHbl MOSTHOCTLIO,
NPOSBASIOTCA W UCMOMb3YTCA CUCTEMATUYecku, B MNOMHOM O6béMe. [JaHHbIN YypOBEHb
npeBoCXoauT, NO KpanHen mepe, MO OAHOMY W3 MNepeydYUCcrieHHbIX Bbille rnokasaTteneun
MOBbILIEHHbLIN (NPOABUHYTLIN) YPOBEHb.

OueHKka «xopowo»: YpOBEHb CHOPMUPOBAHHOCTM KOMMETEHUMA — MOBbILUEHHbIN
(npogBuHyTbIN). OTBET CTydeHTa BbISIBNAET HeOoCTaTOMHOEe BnageHue HeobxoanmbiMu
TeopeTU4YEeCKMMN N MNPaKTUYECKMMU HaBblkamu. KomneTeHuunm B UenioM COpMMPOBaHbI, HO
NPOSIBASOTCA U UCMNOMb3YKTCA (parMeHTapHO, He B MOMHOM OObEMe, 4YTO BbipaxaeTcs B
OTAENbHbIX HETOYHOCTAX (HECYLLECTBEHHbIX olwmnbKax) npy oteeTe. OTBET OTNINYAETCH MEHbLLEN
0BCTOATENBLHOCTLIO, MMYyBUHOW, 0BOCHOBAHHOCTLIO 1 MOJSTHOTOW, YEM NPY BbICOKOM (YrIy6néHHOM)
YypOBHE CHOPMUPOBAHHOCTU KOMMeTeHumn. OaHako [OonyuleHHble OLIMOKM MChpaBnsoTCs
caMuM CTyOQeHTOM Mocne AONONHUTENbHbIX BONPOCOB NpenoaasaTtens.

[aHHbIN ypoBEHb MPEeBOCXOAUT, MO KpavHen mepe, no OAHOMY M3 NEPEYUCTIEHHbIX Bbllle
rnokasaTterien noporosbin (6a3oBbIN) YPOBEHD.

OueHka «ydoeriemeopumesibHO»: OTBET CTy[AeHTa OTNMYaeTCs HenocneaoBaTenbHOCTbIO,
HEeyMeHMeM [enaTb BblBOAbl, CrlabbiM OCBOEHWEM TEOPETUYECKUX M MPaKTUYECKUX HABLIKOB.
KomneTeHuun ccopmmpoBaHa B 0o6LMX YepTax, NPOSBMSOTCA U UCMONb3YHTCA CUTYaTUBHO,
4aCTUYHO, YTO BblpaXaeTcs B [AOMYCKAEMbIX HETOYHOCTAX W CYLECTBEHHbIX OLUMOKax npu
OTBETE, HapyLEHUN JIOTUKM W3NOXEHUsl, HEeyMeHWW aprymeHTupoBatb U 0BOCHOBbIBaATb
CYXOEHNs U npodeccuoHanbHy no3uumio. [laHHbi ypoBeHb obsisaTeneH Aansi Bcex
OCBaMBalLLMX OCHOBHYK 0bpasoBaTeribHyl0 NporpamMmy.

OueHka «HeydoeriemeopumersibHO»: KOMMETEHUNN He C(OOPMUPOBaHbI, YTO BblipaXkaeTcs B
pPa3pO3HEHHbIX, beccucTemMHbIX, OTPbIBOYHbIX 3HaHUAX, AonycKaemblxX rpyobix
npodeccuoHanbHbIX OWMOKax, HEyMeHUM BbIAENATb rNaBHOE U BTOPOCTENEHHOEe, CBA3bIBaTb
TEOpPU0 C MPaKTUKOMW, yCTaHaBNUBaTb MEXNPEeAMETHbIE CBA3N, (dOPMynMpoBaTh BbIBOALI MO
OTBETY, OTCYTCTBMM COBCTBEHHON NPOECCUOHANTbHON NO3NLUN.

Ecnu cTygeHT He ocBamBaeT OUCLMNIIMHY B YCTAHOBIIEHHOM NporpaMmmon obbéme n B
CpOKW, onpeaenéxHble rpadukomM y4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXYyTOYHOM
aTTecTtauuu no gaHHomy Buay y4ebHon paboThbl.

dakT HeBbINONMHEHVs1 TpeboBaHW, NpeabsBAsSeMblX K CTyAEHTY Mpu OCBOEHUU
ANCUMNIMHBbI «MexaHnka» 1 OTPaxXEHHbIX B BbllLEeNepeyncrieHHbIX KpUuTepusix, ukcnpyeTcs B
BEOMOCTU OLEHKON Heyd08r1emeopumesibHo.



®DOHA OLEHOUYHbIX cpeacTB ChOPMUPOBAHHOCTU KOMMNETEHLUN
Koa n HammeHoBaHue komneteHuun: OMNK-1.1

3HaeT OCHOBHbIE MOHATUA U MeTOAbl MaTeMaTUYeCKOro aHanusa, aHarIMTM4ecKom
reomMeTpuu, IMHEMHON anrebpbl, TeOpUU (PYHKLUN KOMMIIEKCHOrO NepeMeHHOro, Teopumn
BEpPOATHOCTEM U MaTeMaTUYE€CKON CTaTUCTUKM

MNMepuvop okoHYaHUA chopmMupoBaHUA KOMNeTeHUUu: 1 cemecTp

MepeyeHb AucumnnuH (Moaynen), NpaKTUK, YyYyacTBywOWMUX B GopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynu) (6nok 1):

51.0.12.01 MexaHuka (1 cemecTp)

MepeyeHb 3aaaHui Ans NpoBepku chOpMUPOBAHHOCTU KOMMNETEHLUM:

1) TecToBble 3aaaHnsa (KUPHbLIM LUPUEDTOM BblaeneH npaBuibHbIN OTBET):

1. Ykaxute eguHuuy namepeHus MomeHTa nHepummn B CA.
Omeem: a) kr-m?, 6) kr-m, B) Kr-m?/c.

2. YKaxute egumHuly namepenus umnynsca B CU.
Omeem: a) kr-m/c, 6) Oxoynb, B) Kr-m?/c.

3. YkaxuTe eanHunuy namepenust aHeprim B CI'C.
Omeem: a) ouHa, 6) apr, B) HblOTOH.

4. B kakux cmctemax otrcyeTa BbINOMHATCA 3aKOHbl ANHAMUKN HbloTOHA?
a) B nobbix , 6) B MHepUMarnbHbIX , B) B CUCTEMAX OTcyeTa, OBWXKYLLUXCS NOCTynaTernsHo.
5. 3akoH coxpaHeHus umnynbca P = const BbinonHsaeTcs :
a) Ons 3aMKHYTOM CUCTEMbI TeN B UHepuManbHbIX cucTemMax oTcyeTa, 0) onsa nobon
CUCTEMBI TEN B MHEpUMAnbHbIX CUCTEMAxX OTCYeTa, B) ANS 3aMKHYTOW CUCTEMbl TEN B
nbbIX cucTemax oTcyeTa, r) 4ns nobon cuctemsl Ten B NObbIX cMCTEMax oTcHeTa.

6. OT yero 3aBUCUT BENUYMHA YCKOPEHNSA CBOOOAHOrO NnageHms?
Omeem: a) OT WnpoTbl, 6) OT 4ONrOThI, B) HE 3aBUCUT OT reorpadmnyeckoro nosiIoXKeHus.

7. MasTHuk Pyko gemMOHCTpupyeT
Omeem: a) cyTo4yHoe BpaLleHne 3emnu, 6) 3aKkoH CoOXpaHeHUs 3Hepruu, B) 4encTBme
NPUNNBHBIX CUS.

8. Ha 3emne npu nageHun Tena npoucxoaut
Omeem: a) OTKNOHEHNE K BOCTOKY, 6) OTKNOHEHMUE K 3anagy, B) NnageHne nponcxogut
BOONb BEpPTMKANMN.

9. Koraa cuna Kopuonuca obpauwiaeTcst B HOMNb?
Omeem: a) Npn HyNeBOW CKOPOCTK Tena, 6) B HeMHepumanbHON CUCTEME OTCYETA, B) KO-
roa CKopocTb Tena neprneHauKynsipHa ocy BpaLleHNsa CUCTEMbI OTCYETA.

10.YrnoBas cKopoCTb BpalleHus TBEPAOro Tena ysennumnach B ABa pasa. Bo ckonbko pa3s
N3MEHNNAach KMHETMYECKasi SHepPrus BpalLeHnsa?
Omeem: a) yBenuumnaco B YeTblipe pa3a, 6) He n3MeHunachb, B) yBenuyunnacb B ABa
pasa.

11. Cuvnbl Ha3bIBaOTCA NOTEHLUMANbHbLIMU, ECIN:
a) ux paboTta Ha 3aMKHYTOM NyTK paBHa Hymnto, 6) nx paboTa Bcerga paBHa NOCTOSAHHOM
BENUYUNHE, B) X paboTa He 3aBUCUT OT TPAEKTOPMMU, NO KOTOPOW NepemMeLlaeTcst TeNo
N3 O4HOM TOYKM CUITOBOrO NOMs B APYryto.

12.CBoboaHbIe rapmMoHMyeckme konebaHusa coBepLuatoTcsa nog AENCTBUEM:



a) noctosiHHoOW cunbl F = const; 6) ynpyron (kBasuynpyron) cunbl F = -kr; B) cunel,
N3MEHSIOLLLENCA NO rapMoHMYecKoMy 3akoHy F = Fo cos wit

2) pacy€THbIE 3aa4u:

1.

10.

Teno 6pocunu nog yrnom 60° K rOpn3oHTY C HavaribHON CKOPOCTbi0 14 M/c. HanTtn mak-
cvMarnbHyo BbICOTY Noabéma Tena. ConpoTmBneHnem Bo3ayxa npeHedbpeysb.
Omeem: 10 m.

YacTtuua maccoun 12 r BpalaeTcs no okpyXHocTtn paguyca 10 cm. Hemy paBeH MOMEHT
UMMynbca YacTuubl, ecrnn eé CKopOoCTb paBHa 5 Mm/c.
Omeem: 6-10" kr-m?/c.

Teno maccon 12 r, ABmxyLeeca co ckopocTbio 10 M/c, yaapsieT B LEHTP HENOOBUXHOIO
Tena maccou 0,8 kr. [Nocne cTonkHoBeHUS oba Tena NpoaormKarT ABMXKEHNE KaK OOHO
uenoe. Hantn ckopocTb Ten nocne CTONIKHOBEHMS.

Omeem: 1,4 m/c.

HanTu oceBon MOMEHT MHEPLMM KOofleca Macchl 12 Kr, cHnTasi ero CrnsoLwwHbIM ANCKOM AMa-
mMeTpom 60 cm.

Omeem: 0,54 kr-m2.
Teno nNpoLuno nomnoBuHY NyTn ¢ v=4 M/C; BTOPYH NONOBUHY NyTK C V=6 M/C; ero cpeaHssi
CKOPOCTb...

Omsem: . 4,8 m/c
BbluMCnUTE MOMEHT MHEPLMN MEQHOro OQHOPOAHOrO AMCKa OTHOCUTENBHO ero OCu, ecnu
TonwmHa gmucka b = 2,0 mm n pagmyc R = 100 mm.

Omeem: | = mpbR¥Y2 = 2,8 rm2 .

[1Ba ropu3oHTanbHbIX ANCKa cBOOGOAHO BpaLLaloTCA BOKPYr BEPTUKAIbHON OCK, NPOXOAs-
LLen Yyepes ux ueHTpbl. MOMEHTbI MHEPLMN OUCKOB OTHOCUTESbHO 3Ton ocu |4 n I, , yrno-
Bble CKOPOCTU W1 M W, . [locne nageHnsa BEpXHEro ANcka Ha HMXXHUKM oba ancka ns-3a
TPEHNSA MeXay HUMWN Havanu Yyepes HEKOTOpPOe BpeEMS BpaLLlaTbCA Kak eAnHoe Lenoe.
Hantn ycTtaHOBMBLLYIOCS YITIOBYHO CKOPOCTb BpaLleHMs1 ANCKOB.

Omseem: w = (I1 w; + |2 w2 )/(|1 + |2)

LUunnuHapuyeckun cocya BbiCOThbl h ¢ nnowaablo OCHOBaHUA S HanonHeH Bogon. B gHe
cocyaa OTKpbIM oTBepcTMe nnowanbko s << S. NpeHebperasi BA3KOCTbIO BOAbI, onpeae-
nuTb, yepes CKOJTbKO BpEMEHM BCA BoAa BblTEYET n3 cocyaa.

Ha ctone nexut gocka maccon M = 1 kr, a Ha gocke — rpy3 maccon m = 2 kr. Kakyto cuny
F HY)XXHO NpUMoOXuTb K JOCKe, YTOObI OHa BbICKOSIb3HYMNAa M3-nofd rpysa? KoadduuneHt
TPeHus mexay rpy3om n gockon paseH u1 = 0,25, a mexxgy gockon n ctonom — u2 = 0,5.

OtBeT: F2F0=225H

Koneco pagnycom R = 10 cm BpallaeTca Tak, 4TO 3aBUCMMOCTb JIMHENHOW CKOPOCTU TO-
yek, nexalumx Ha oboae koneca, OT BpeMEHWN ABWKEHUS AaeTcsl ypaBHeHMeM v = At +
Bt?, A = 3 cm/c? n B = 1 cm/c3. Haiitu yron, coctaBnsiemblli BEKTOPOM MOJTHOTO ycKope-
HWSI C pagMyCcoM korneca B MOMEHTbI BpeMeHM t = 1¢ nocne Havyana OBMKeHUs.

OtBerT: tg o=as/an ;tg 0=3,13.



Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.2

3HaeT OCHOBHbIE NMOHATUSA U 3aKOHbI MeXaHWUKM XXUAKOCTU U rasa, TenyioMaccoobmeHa;
ypPaBHEHUI Hepa3pbIBHOCTU, ABUXKEHUSI, COXPAHEHUSA 3HEPrun NPUMEHUTENbHO K
NOTOKaM; OCHOBHbI€ 3aKOHbl TEXHUYECKOW TepMOANHAMUKN

I'Iepuo,q OKOH4YaHuA d)OpMVIpOBaHVIFI KoMneTeHuuun: 1 cemecTp

MepeyeHb AucumnnuH (Moaynen), nNpaKTUK, YyYacTBywWMX B dopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (moaynn) (6nok 1):

51.0.12.01 MexaHuka (1 cemecTp)
MNepeyeHb 3apaaHuin Ans npoBepkn cchopMMPOBAHHOCTU KOMNETEHLUMN:

1) TecToBble 3a4aHUA (KUPHbIM LPUTOM BblAeNeH NPaBUibHbIV OTBET):
1. MrHoBeHHasi CKOPOCTb MaTepuanbHON TOYKM - ...
1) BeKkTOpHas Beri4MHa NepBoUv NPOU3BOAHOMN paauyc—BeKTopa No BpeMeHU
2) ckanspHasa BennymMHa nepBov NPOM3BOAHON NYTU NO BPpEMEHU
3) BeKkTOpHasi Benm4ymMHa BTOPOW NPON3BOAHON NYTU MO BPEMEHU
4) ckangpHas Benu4yvHa BTOPOW NPOU3BOLAHON pafuyC—BeKTOpa NO BPEMEHM
2. TaHreHuumanbHOe ycKopeHue — ...
1) kacaTenbHas cocTaBnsilOLAA BEKTOpa YCKOPEeHUsI
2) HOpMarbHas COCTaBrsOLas BEKTOPa YCKOPEHUS
3) opToroHanbHasi COCTaBnsLWas BEKTOPa CKOPOCTU
4) KonsfeHvapHasa cocTtaBngaLLLaa BEKTOpa YCKOPEHNS
3. [pu paBHOMEPHOM ABUXEHUMN YaCTULbI MO OKPY>XXHOCTU BEKTOP €€ YCKOPEHNS
a) paBeH Hynto, 6) HanpaBfeH No KacaTenbHOW K TPAaeKTopun, B) HanNnpaBneH K LIeHTPY.
4. DHeprus rapMoHUYecKux konebaHum nponopumoHarnbHa
a) kBagpaty amnnuTtyAabl, ©6) amnnuTyae, B) YactoTe KonedaHui.
5. BekTtop MOMeHTa nmnynbca cBOBGOAHOro rupockona
a) coBnagaeTt C ero ocbto, 6) paBeH Hyro, B) NnepneHanKynsapeH ocu rupockona.

2) pacyeTHble 3aJa4um:

1. MNMywka n uenb Haxo4saTCs Ha OAHOM YPOBHE Ha paccTosiHun 5,1 KM apyr oT apyra. Yepes
CKONIbKO BpPEMEHM CHapsi4 C HavanbHOW ckopocTbio 240 M/C OoCTUrHeT uenn?
Omeem: Yepes 0,41 MuH.

2. Ha rmagkon ropu3oHTanbHOM NOBEPXHOCTN HAaXOAATCS ABa Gpycka maccamm mi U My, KO-
Topble coeanHeHbl HUTbIO. K Bpyckam B MOMEHT t = 0 NpUmoXnnu cunbl, NPOTUBOMO-
NOXHO HanpaBlieHHbIE 1 3aBUCSALLNE OT BpeMeHu kak F1 = ait n F2 = ax t. Hantu, yepes
CKOJTbKO BpEMEHU HUTb MOPBETCS, ECNN CUra HaTSXKeHUA Ha pa3pbiB paBHa F.
Omeem:t=F (m1+m2)/(m1al+m1al).

3. YacTtuua gBmkeTcst Ha NNOCKOCTM No 3akoHy X(t)=at, y(t)=Lt?, rae a n B - HekOTopbIe No-
CTOsIHHble. HalTu pagnyc KpMBU3HbI TPAeKToOpun B ToUKe ¢ koopanHatamu (0;0).
Omeem: R = a?/(2B).

4. YacTtuua ABMXKETCS Ha NIIOCKOCTM NMo 3akoHy X(t)=at, y(t)=Bt?, rae a n B - HekoTopble no-
CTOSIHHblEe. B Kakon MOMEHT BpeMeHM Yyron Mexay BEKTOPOM CKOPOCTM YacTULbl U OCAMM
X Ny bynet paBeH 45°?

Omeem: t = a/(2p).

5. BbluncnnTb 0CEBON MOMEHT MHEPLMU TOHKOro OQHOPOAHOro AMcka paguyca R maccou

m. OCb NPOXOAMUT Yepes LIEHTP AncKa NeprneHanKynsipHO ero nioCKOCTMW.
Omeem: | =mR?/2.
6. Cuna BCEMUPHOro TArOTEHNA MeXAy ABYMS TeriaMu Npu yBENMYEHUN pacCTOSHUSA




mexay Humm B 10 pas...
1) YBenuuutca B 10 pas.
2) YMeHbLlumtca B 10 pas.
3) Yeenunuutca B 100 pas.
4) YmeHbuwwuTtcs B 100 pas.



Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.3

3HaeT OCHOBHbIE MOHATUSA U 3aKOHbI XUMUU, IKONOTUKN
MNMepuvopn okoHYaHUA chopmMupoBaHUA KOMNeTeHUuu: 1 cemecTp

MepeyeHb AucumnnuH (Moaynen), NpaKTUK, Yy4yacTBywOWMUX B dopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynn) (6nok 1):

561.0.12.01 MexaHuka (1 cemecTp)
MNMepeyeHb 3apaHun AN NpoBepKu chopMUPOBAHHOCTU KOMMNETEHLUN:

1) TecToBble 3agaHusa (KUPHbIM WPUMTOM BblaeneH npaBuiibHbIM OTBET):

1. PaBHOMepHOE ABWKEHNE MO OKPYKHOCTU ABMSIETCHA PaBHOYCKOPEHHbIM?
Omeem: a) HeT, 6) aa.

2. Kyna HanpaBneHo ycKopeHne nNpu ABMXEHWUU C MOCTOSHHOM NO MOAYSI0 CKOPOCTLHO?
Omeem: a) N0 HopManu K TpaekTopun, 6) YCKOpeHUe paBHO HYM0, B) MO KacaTeNbHOM K
TPaeKTopuMn.

3. OcCHOBHOW 3aKOH ANHaMUKKK (BTOPOK 3akoH HbloTOHA) ANst BpawlaTenbHOro ABMKEHUs 3a-
nMcbIBaeTCs:
ayM=Jg 6)L=dM/dt;B)M=Jdw;r)L=Jw.

4. B Kkakmx cuctemax otcyeTa BbINOMHAKTCA 3aKOHbl AMHAMUKN HbloTOHA?

a) B NtoObIx , 6) B MHEpPUMANbHBIX , B) B CUCTEMAX OTCYETA, ABUXKYLLMXCA NOCTYyNaTENbHO.

5. MoMeHTOM MHepumn maTepmanbHON TOYKM OTHOCUTENbHO HEMOABMXXHOM OCY BpaLLEeHNS
HasblBaeTcs. ..

1) MpownsBegeHne Maccbl MaTepuanbHOM TOYKM Ha €€ PacCTOAHME OT OCK BpaLLEHUS.
2) NpounsBegeHne maccbl MaTepuanbHON TOYKM HA KBaApaT ee pacCTOsHUS OT OCK
BpaLLeHus.

3) NMpounssegeHne cunbl Ha nNnevo.

4) KpaT4yaviee paccTosiHue oT OCK BpalleHWs 4O NMHUK OENCTBUS CUMbI

6. 3akoH coxpaHeHus umnynbca P = const BbinonHseTcs:

a) Ana 3aMKHYTOW cUCTeMbl Ten B MHepuuarnbHbIX cucTemax oTcyeTta, 6) ons noboun
CUCTEMbI TEN B MHEpUManbHbIX CUMCTEMaxX OTCcYeTa, B) ANA 3aMKHYTOM CUCTEMbl Ten B
nobbIX cucTemax oTcyeTa, r) 4ns nobon cuctemsl Ten B NObbIX cMCTEMax oTcyeTa.

7. Cwunbl HasblBalOTCA NOTEHUMANbHbLIMU, ECIN:

a) ux paborta Ha 3aMKHYTOM MyTK paBHa Hyno, 6) nx paboTa Bcerga paBHa NOCTOSAHHOM
BenuuMHe, B) ux pabota He 3aBUCUT OT TPAEKTOPUK, NO KOTOPOWN NepemMeLlaeTcs Teno
13 OOQHOWM TOYKN CMMOBOrO NONSA B APYryto.

8. KuHeTuyeckomn aHepruen HasblBaeTcs...

1) sHeprus, 3aBucALLas OT B3aMMHOIO pacnonoXeHns Ten unn yacten Tena.
2) aHeprunga Tena, NOAHATOro Hag 3emnen.
3) sHeprusa nagatowiero tena.
4) 3sHeprus, obycnoBrneHHass MEXaHNYECKUM OABMXXEHUEM TeN.
9. KuHeTuyeckasa aHeprus BpawaTenbHOro ABMKEHNS 3aBUCUT OT ...
1) TONBKO MOMEHTa MHepLUn
2) BpaliaroLlero MoMeHTa
3) MOMEHTa MHEepPLUUN N YIIIOBON CKOPOCTM
4) TONbKO YrroBOW CKOPOCTU

10.CBob6ogHble rapMoHMyeckne konebdaHusi coBepLUakoTCsa Noa AENCTBUEM:

a) NocTosiHHOM cunbl F = const; 6) ynpyron (kBaswynpyron) cunbl F = -kr; B) cunbl,
N3MEHSIOLLIENCA MO rapMOHMYeckoMy 3akoHy F = Fo cos wt

11.CBoboaHble rapmMoHMyeckme konebaHus coBepLuatoTcsa nog AENCTBUEM:

a) noctosiHHOM cunbl F = const; 6) ynpyroun (kBasuynpyromn) cunel F = -kr; B) cunbl,
N3MEHSIOLLIENCS NO rapMOHUYeCcKoMy 3akoHy F = Fo cos wt



12.Kakne 13 npmBegeHHbIX 3aBUCUMOCTEN KOOPAUHATbI X OT BpEMEHM t onuckiBatoT rapmo-
Hu4eckue konebaHma?
a) X = a cos(wt +j); 6) x = Const x sin(wt - a); B) X = a1 cos wt + a2 sin wt ; r) x = at sin
wt; o) X = a sindwt .

13.Kakas n3 npuBeaeHHbIX hOpMyn CAy>XUT onpeaeneHnemMm MOMeHTa umnynbca L yactuupl
Maccbl M, ABUXYLLENCSA CO CKOPOCTbIO V?
ayL=[r,mv], 6)L=mv,B)L= [mv,r], r)L=mr

Omeem: a) B cobcTBEHHON, 6) B MHEPLUMANbHOW, B) B HEMHEPLMANBHON.

14.BO3MOXHO N NageHne Ha LeHTP B CUSIOBOM Mofie C noTeHuunansHon aHeprnen U= —a/r
(MOMEHT MMnynbca YacTuLbl HE PpaBeH HyM0)?
Omeem: a) ga, 6) HeT.

15.MMpwn CTONKHOBEHUM YaCTUL, CKOPOCTb UX LIEeHTpa Macc
Omeem: a) He MeHsieTcs, 6) MeHseTcs.

2) pacyeTHble 3aJa4u:

1. Yactnua maccbl m OBWXETCS NO BHYTPEHHEN MaaKkon NOBEPXHOCTU BEPTUKAIbHOMO Lin-
nuHapa paguyca R. Hantu cuny gaBneHnsa 4actuupbl Ha CTEHKY LUMHApPA, eCnv B Havarb-
HbIi MOMEHT €€ CKOPOCTb paBHa Vo U COCTaBNSET Yrosn d C rOpU30OHTOM.

Omeem: F = (mv,%R) cos?a.

2. Ha akeatope ¢ BbicoTbl h = 500 M Ha noBepxHOCTb 3emnu nagaet Teno (6es HavyanbHOM
CKOPOCTM OTHOCUTENbHO 3emnun). Ha kakoe pacCTosiHME U B Kakyl0 CTOPOHY OTKITOHUTCS
OT BEpPTMKANM Teno npu nageHnn?

Omeem: Ha BOCTOK Ha CM, rae -- yrroBas CKOPOCTb BpaLleHust 3eMnn.

3. Pabota 3a 20 MuHyT npu mowHoctn 22 000 BT paBHa...

1) 660 kOx.
2) 733 Ox.
3) 12,2 Ox.
4) 26,4 MOx.

4. Ha ctone nexut gocka maccon M = 1 kr, a Ha gocke — rpy3 maccom m = 2 kr. Kakyto cuny
F HY>XHO NPUMOXUTb K AOCKE, YTOObI OHA BbICKONb3HYNa U3-nog rpy3a? KoaddumumneHt
TpeHnsa mexay rpy3om un gockomn paeseH p1 = 0,25, a mexay gockon u ctosiom — u2 = 0,5.
OtBeT: F2F0=225H.

5. Ha HenogBwXHOM KrnKHe ¢ yrrioM npu ocHoBaHum a = 30° HaxXoguTCAa TeNo Maccon mg ,
K KOTOPOMY MpUKpensieHa nerkas HepacTsHKMMas HUTb, NEePEeKMHyTas Yepes HeBECOMbIN
GnOK, )XeCTKO CBA3aHHbIN C KNMHOM. K opyromMy KOHLY HUTU NPUKPENSIEHO TEN0 Maccon
m; , He Kacatweecs knmHa. OTHoweHue macc Ten n=mz m1 =2/ 3 . KoappnuymneHt
TPEeHUa Mexay NepBbIM TENOM U NNOCKOCTbIO paBeH Y = 0.1. HanTn BenuumHy n Hanpas-
neHne YCKOPEHNs BTOPOro Tena.

Omeem: yckopeHue BTOPOro Tefna HanpasnieHo BHWU3 U paBHO:
a,=glp—sina— ucose )/(n+1)=0.05g.

6. YacTtuua gwkeTcs BAOSMb OCK X MO 3aKOHY X =at2 —Bt3 , rae a u B — NONOXUTENbHbIE
NOCTOsIHHbIE. B MOMeHT BpemeHu t = 0 cuna, gencTeylollasa Ha Yyactuyy, pasHa FO .
Hantn mogynu cunbl B TOYKe NOBOPOTa U B MOMEHT, KOrfa Yyactuua onsTb OKaXeTcs B
Touke X =0.

Omeem: — Fo, — 2Fo..

7. . [Npun ncnonb3oBaHuu rasa, Haxo4saLWeEroca B metannunydeckomM 6annoHe ero gaBneHune
yMeHbLIUIoch Ha 75%. Bo ckonbko pa3 yMeHbluMnack macca rasa? Cuvrtatb, uto T =
const.

1)4

2) 1,33
3) 14
4) 2



8. Kak nameHuTtca cpegHasa KMHeTn4ecKkasa aHeprusi TENoBOro ABMXKEHUS MOSIeKyn naearnb-
HOro rasa B HEKOTOPOM MpoLecce, eCnn KOHLEeHTpauuio Monekyn ymeHbwintb B 10 pas,
a TemnepaTtypy yBenMuuTb B 2 pasa?
1) ymeHbLlmntca B 10 pas
2) yBenuuuTcAa B 2 pasa
3) yMeHbLunTCA B 5 pas
4) ysenuuntca B 5 pas

9. TemnepaTypa HarpeBaTensa peanbHOW TEMNSOBOM MallUHbI paBHa 427°C, TemnepaTtypa
xonoaunsHuka 127° C. Tennosas MalumMHa 3a O4MH LMK Nosly4aeT OT HarpesaTtens Ten-
nosyto aHepruto 600 [k n otgaet xonoauneHuky 400 k. Kakyto yacte oT K voeans-
HoW MaLumHbl coctaBsngeT KIMNO gaHHoW peanbHOWM MaLlUHbBI?
1) 7/9
2) 6/7
3) 1/2
4) 718



