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PABOYAA NPOrPAMMA YYEEHOWU OUCLUMIIUHDI
B1.0.08 MexaHuka, MmonekynspHasa ousanka v TepmoanHaMmumKa

1. Kog n HammeHoBaHue cneunanbHocTU: 14.05.02 ATOMHbIE CTaHLUMNK:
NPOEKTUpoBaHue, aKkcnnyaTaumsa n MHXUHUPUHT

2. Cneunanusauums: [poekTMpoBaHuMe 1 3KCnyaTaums arOMHbIX CTaHL N

3. KBanudumkaumsa BbINnyCKHUKA: NHXEHeP-PU3MK

4. ®opma oBy4eHuUs: o4yHas

5. Kadbeppa, oTBevarowan 3a peanusaymio AUCUUNIIUHBI: Kadeapa oblen pusnku

CoctaBurtenu nporpamMmmbl. 3aHuH |/|F0pb EBreHbeBuny, goueHT, KaHauaar (*)I/I3MKO-
MaTeMaTU4eCKNX Hayk

7. PekomeHaoBaHa: HayyHo-meToamMyeckmm coBeToM (msnveckoro dakyrnbTteTa,
npotokon Ne6 14.06.2022 r.

8. YuebHbin roa: 2022/2023 CemecTp(bi): 1



9. llenu 1 3agaymn y4yebHOM ANCLUUNIINHDI

Lenamu ocgoeHusi y4ebHOU OucyunuHbl 8/SH0MCS:

- oBnageHne ocHoBamMu, 6a30BbIMU MOHATUSIMU U METOAMKAMU, UCNOSNb3YyEMbIMU B
MexaHuKe, MOoneKkynsapHou usmke n TepMmognHamumke.

3adayu yyebHoul ducyunnuHbl:

- oBnageHve dyHaameHTanbHbIMW MOHATUSMU KNAaCCUYECKON U pensaTUBUCTCKOW
MEeXaHUWKN, a TaKke MONeKynsapHom prankn n TepMoaMHaMUKMK;

- pasBuTME HaBbLIKOB CaMOCTOSITENbHONO Hay4yHOro WCCredoBaHus uU3nyeckmnx
3agav;

- OBnageHve MeToA4aMW TMOCTaHOBKM W peLlleHus 3ajady  MexaHW4eckux u
TEePMOANHAMUNYECKUX CUCTEM;

- OCBOEHME METOAOB 3JKCMEPMMEHTANbHOIO MWCCNEAOBaHNS MEXaHU4eCckux W
TEPMOANHAMUYECKNX CUCTEM,;

10. MecTo yyebHOM AMCUUNNUHBLI B CTPYKType OMOI:

Oucumnnunna «b1.0.08 MexaHuka, monekynsapHasa om3nka n TepmogmHamMmmKa »
OTHOCUTCSA K gucuunimHam 6a3oBon Yactu unkna b1 ocHoBHom oGpa3oBarenbHOM
nporpamMmmbl NogrotoBku crneunanmctos 14.05.02 AToMHble CTaHUMKU: NPOEKTUpOBaHue,
aKkcnnyaTtaumsa U UHXXUHUPUHT.

11. MnaHupyembie pe3ynbTaTbl 00y4YeHUs No gucumnnHe/Mmoay nko (3HaHUA, YyMeHus,
HaBblKM), COOTHECEHHble C  NNaHUpyembiMU pe3ynbTatamMM  OCBO€HUSA
obpa3oBaTenbHOM NporpaMmmMmbl (KOMMNETEHLUAMU) U UHAUKATOPAMU UX JOCTUKEHMUSA:

Kog HassaHwne Koa(bl) WngnkaTop(bl) MnaHnpyemble pesynbTaTthl 06ydYeHus
KOMMeTeHL MmN
OlK-1 | CnocobeH OlK- | 3Haet OCHOBHble | CTyAEHT JOIKEH:

Mcnonb30BaTb 1.2 MOHATUA WM 3aKOHbl | 3HATb OCHOBHblE NoJ10XKeHnA
0a3oBble 3HaHUSA MexaHUKN KUOKOCTU | MEXaHVKN 1 €€ pas/ernos, Taknx Kak:
€CTECTBEHHOHaY4YHbIX " rasa, | KMHEMaTika, AMHamuka 4acTuLbl W
OUCUUNMVH B ) TennomaccoobMeHa: abconoTHO TBEPAOro Tena, CTaTuKa,
npodeccnoHansLHon N anemMeHTapHasi Teopusi  ynpyrocTu,
neaTenbHOCTH, ypasHeHNn! OCHOBblI  Teopuum  konebaHun u
NPUMEHSITb MeTozbl HEpPaspbIBHOCTY, BOMHOBbIX ~ MPOLIECCOB,  OCHOBHblE
MaTemMaTn4ecKkoro ABWXKEHNA, NosoXeHus rMapoAvHaMUKM,
aHanusa u COXpaHeHUs1 3HEPTMM | OCHOBHbIE MOJIOXKEHUS crelnanbHON
MOZENMpPOBaHNS, NPUMEHNTENBHO K | TEOPUN OTHOCUTENBHOCTU; MOHATME O
TeopeTn4yeckoro 1 MoToKaM, OCHOBHble | TeMnepartype 7 TemMnepaTypHbIX
3KCMepUMeHTanbLHoOro 3aKOHbI TexHMyeckon | WwKanax, NMOHATHE o
ncenegoBaHns TepMOANHAMNKM TEPMOANHAMMYECKOM  PaBHOBECUM 1
npoteccax paBHOBECHOW

TepMoanHaMuKN, NepBoe U BTOpoe

Hayana TepMoAVHaMWUKK, NoHATUE 06

SHTPONUMU; 3M1IEMEHTapPHYI0

KMHETUYECKYID TEOoputo MaeanbHoro

rasa " ABNEHNN nepeHoca,




pacnpegneneHua Makcsenna "
BonbumaHa, cBoWcTBa XWAOKOCTEN U
pacTBOpoOB, MOHATME O (Pa30BbIX
nepexogax;

YMeTb: MPUMEHSITb 3aKOHbl MEXaHWKU
Ona aHanu3a sBneHur npupoabl U
TEXHUYECKMX MPOLECcCoB, CO3aaBaTb
3NieMeHTapHble Moaenu
MEXaHU4YeCcKMX CUCTEM U NPOBOAUTL

COOTBETCTBYHOLLUNE OLIEHOYHbIE
pacyéThbl;

BNagetb: MeTogamMu  MOCTPOEHUs
NPOCTbIX MaTeMaTU4YeCKUX Moaenen
MEXaHN4Yecknux cucTtemM, MeToaamu
Ka4yeCTBEHHOro aHanu3a

MeXaHNYECKNX CUCTEM

OlK- | OueHuBaet CTyOeHT OOomkKeH:
1.5 YUCIEeHHbIe 3HaTb MeTodbl peLlleHUd  TUMNOBbIX
XapaKTepHbIx Ans MEXaHNYECKUX CUCTEM;
Pa3NMUHbIX PA3Aerion yMeTb BblOMpaTh onTUMarnbHble
cnocobbl pelleHnst 3agad MexaHuKM,
€CTeCTBO3HaHNA OLleHMBaTb aekBaTHOCTb HaWOEHHOro
peLleHns;
Bfnagetb  Metogamu NOCTPOEHMUS
du3anyeckon Mogenu uccrnegyemoro
ABMNEHUS.
Orl1K- Ctpout CTyOeHT OomkeH:
1.7 MatemaTuydeckue 3HaTb: OCHOBHblE NPUHLUMMbI
Mogenv ans COBPEMEHHbIX METOL0B UCCNeaoBaHUS
NpOCTeMLMX cucTem | MEXaHUHECKNX cucTewm, nx
1 NPOLIECCOB B [OCTOMHCTBA, HeOoCcTaTKu "
OrpaHnyeHns;
€CTECTBOSHAHMM 1 YMETb: OCYLLECTBNATb MOMUCK Hay4YHOW
TEXHNKE nHcbopmaLmu, oLeHMBaTh eé
[OCTOBEPHOCTD;
BNageThb: TEXHONOrNAMM noucka
Hay4YHOW MHdOPMaLNN
OrlK- | Bnageet meTogamu CTyOoeHT OorkeH: BnageTb MeTodamm
1.8 aHanNUTU4ecKoro n aHanuUTU4ecKoro 7] YNCIIEHHOTO
YMCEHHOFO peLleHns anrebpanyeckmx "
peLueHms OObIKHOBEHHbIX AnddepeHLmManbHbIX
anrebpanyeckux n YPaBHEHWIA, N ypaBHeHu#t
MaTemaTnydeckon unanku
OObIKHOBEHHbIX
anddepeHumnanbHbIX
ypaBHEHUN,
ypaBHEHWI
MaTemaTun4eckomn
unamnku
CriocoBeH Or1lK- Bbigensaet n CTyOeHT OOomkKeH:
2.3 cuctematusupyer 3HaTb ANeMeHTapHyro Teopuro
dopmynuposatb OCHOBHBIE NamMepeHni;
OrlK-2 | uenu n sagaqu peaynbTarThl yMeTb BbISBMATb NCTOYHUKN
nccnenoBaHus, MOrpeLLHOCTEN N3MEPEHUIA, BblIOupaTh

BbIGUpaTh KpUTEPUM
OLIEHKM, BbISBNSATb

3KCNepMMeEHTarnbHbIX
N TEOPETUYECKNX
ncecrnegoBaHun,

onTUMarsbHble CNocodbl N3MEPEHUIA;
BNageTb MEeTodaMu OLEHKU BENUYUH
NOrpeLLIHOCTEN U3MEPEHUA, METOAAMM




npUopuUTETHI KOppekTupyeT nnaH HarnsgHoro npeacTaBneHuns
pelueHns 3a4ad B JanbHenLwmnx pesynbTaTtoB N3MepeHUi
cchepe aaepHom Hay4HbIX paboT ¢
3HepreTukn Y4E€TOM MOMNYy4eHHbIX
TEXHOMormm pesynbTaTos
Orl1K- BblbnpaeT 1 co3gaet | CTyaeHT [JOMmKeH CaMOCTOSITENbHO
2.4 KPUTEPUM OLIEHKM BblOMpaTb W co3haBaTb  KpUTEPUM
MCCrenoBaHui B OLIEHKM uccrneaoBaHUin B obnactu
oBnacTu saepHoli saepHon CPI/ISVIKVI, ¢n3MKM peakTopos,
B3aMMOLENCTBUS N3Ny4YeHns c
PU3MKN, PUNKK
BELLIECTBOM
peakTopoB,
B3aMMOOEeNCTBUSA
N3nyyeHusi ¢
BELLLECTBOM

12. O6bemM gucumnnmnHbl B 3a4€THbIX eauHMLUax/yac. (s coomeemcmauu ¢ y4e6HbIM nIaHoM) —
5/180

PopmMa NpoMeXyTOHYHOM aTTecTauum 3a4€T/9K3aMeH

13. TpyaoéMKOCTb No Buaam y4yeb6Hon paboTbl

TpygooémkocTb
Bug y4ebHon paboThl Bcero Mo cemecTpam
1-bI1 cemecTp
AyOUTOpPHbIE 3aHATUS 90 a0
nexumm 36 36
B TOM yucre: npakTuyeckme 18 18
naboparopHkle 36 36
CamocTosatenbHasa pabota 54 54
B TOM Yuncne: kypcoasi pabota - -
(npoexT)
dopma NPOMEXYTOYHON aTTecTauumn 36 Ok3ameH (364)
UToro: 180 180
13.1. CopepxxaHme AUCLMUNIINHDI
No HanmeHoBaHne Conepxaue paanena Peanusauus pasaena ,qmcu,mnnmmzl c
/n pasgena ACLIMNNAHI NMOMOLLbIO OHNanH-kypca, OYMK
AVNCLUMNINHBI
1. Nekunn
1.1 | KuHematuka 1. Mpeamet n 3agaun https://edu.vsu.ru/course/view.php?id=27506
MeXaHMKn

2. KuHematuka
MaTtepuanbHOM TOYKK

3. PasnoxeHue yckopeHus
Ha KOMMOHEHTbI. [iBuxeHune
MO OKPYXHOCTW.

4. NHepumnarnbHble CUCTEMBI
oTcuéTa. NpeobpasoBaHus

Fanunes.
1.2 | OnHammka 5. Macca, nmnynec. Cuna, https://edu.vsu.ru/course/view.php?id=27506
yacTuupbl npyvMepbl cuIn. 3akoHsbl

HbtoToHa. LleHTp macc



https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506

cucTeMbl Ter.
6. 3aKoH coxpaHeHus
nmnynsca

1.3

Pabota u
aHeprus

7. PaboTta, MOLLLHOCTb.
KnHeTnyeckas aHeprus.

8. lNoTeHumanbHas aHeprus.
9. 3aKkOH coxpaHeHust
MEXaHN4YEeCKOM SHEPTUN.

10. MomeHT umnyrnsca u
MOMEHT curl. 3aKoH
COXpaHeHNs MOMeHTa
nmnyneca.

https://edu.vsu.ru/course/view.php?id=27506

1.4

MexaHuka
TBEPAOro Tena

11. Buabl asuxeHus
TBEPAOro Tena

12. KnuHematuka TBEpOOro
Tena.

13. MomMeHT nmnynbca Tena
npv BpaLLeHUM BOKPYT
3aKpensEéHHoOn ocu.
[NaBHbIE OCK 1 rMaBHbIe
MOMEHTbI MHEPLIUN.
Teopema lMonreHca-
LTenHepa.

14. InHamnka TBEPAOIro
Tena M'mpockon,
BbIHY>XOEHHasi NpeLeccus
rmpockona.

https://edu.vsu.ru/course/view.php?id=27506

1.5

Ynpyrue
CBOWNCTBA
TBEPAbIX TEeN

15. MoHaTme 06 ynpyrmnx
cBowncTBax Tesn. Buabl
nedopmaumi.

16.3akoH lNyka.

17. OHeprus ynpyron
nedopmaunu..

https://edu.vsu.ru/course/view.php?id=27506

1.7

KonebaHusa n
BOJIHbI

18. KonebartensHoe
aswxeHue. [apMoHuyeckui
ocumMnnATop. YpaBHeHue u
3aKOH rapMOHMYECKNX
KonebaHun.

19. OHeprus konebaHui.

https://edu.vsu.ru/course/view.php?id=27506

1.8

OcHosBbl
MEXaHUKMN
YKUOKOCTEN 1
rasoB

20. OCHOBHbIE NOHATUS
MEXaHMKM CMOLWHbIX cpeq.
MmapoctaTtuka. TeyeHune
naeansHOW XUOKOCTH.
YpaBHeHue bepHynnu,
dopmyna Toppuyennu.
21. TeyeHne BA3KON
xungkoctu. dopmyna
HeloToHa. ®opmyna
Myaséinns. Yucno
PenHonbaca.

https://edu.vsu.ru/course/view.php?id=27506

1.9

OcHosBbl
creyuanbHon
Teopuu
OTHOCUTENbHOCTU

22. Moctynatel CTO.

23. 3amenneHne BpeEMEHN U
COKpalLleHne OJIHBbI.
MpeobpasoaHus JlopeHua,
WHTepBarn.

24. PenstnBncTcKas
OuHamuka. PenstuBucrckas

https://edu.vsu.ru/course/view.php?id=27506
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Hepru4. OKBUBANEHTHOCTb
MacCCbl U SHEPTUNn.

1.10

OcHoBbl
TepMoanHaMUKK

1. MNpegmeT n 3agaym kypca
MOIEKYNAPHON (PU3MKU.
AKCMOMbI TEPMOANHAMMKH.
2. TepmognHammnyeckme
npovecchl, pabdota. NepBoe
Ha4ano TEPMOAMHAMUKM.

3. TennoémkocTb.
MNMonuTtponunyeckne
npovecchl. TeyeHue rasa,
CKOpPOCTb 3ByKa B rase.

4. Btopoe Havano
TepmognHamukn. Teopema
KapHo,
TepmMognHamu4eckasl Lwkana
TemnepaTtyp. 5. QHTponusa n
HepaBeHCTBO Knaysunyca.

https://edu.vsu.ru/course/view.php?id=27506

1.11

OcHoBbl
CTaTUCTUYECKON
MeXaHUKN

6. CtatucTtnyeckoe
OornucaHmne CUCTEM MHOTUX
yactu,. OCHOBHbIE NOHATUS
TEOPUN BEPOSATHOCTEN.

7. KnHeTu4yeckas Teopus
naearnsHoro rasa.
Knaccu4yeckasi Teopus
TENNoEMKOCTH.

8. PacnpepneneHus
MakcBernna no ckopocTam.
9. PacnpepeneHne
BonbumaHa.
BapomeTtpuyeckas
copmyna.

10. Ctatnctuyecknm cmbicn
BTOPOro Hayana
TepMoaNHaMUKK 1
aHTponusa. dopmyna
BbonbumaHa anga sHTponuu.

https://edu.vsu.ru/course/view.php?id=27506

1.12

AsneHns
nepeHoca

11. CTONKHOBEHUS
MOreKyn, AnvHa
cBoboaHoro npobera.

12. ABneHus nepeHoca:
anddysuns, BA3KOCTb,
TEennonpoBoOaHOCTb.

13. YnbTpapaspexeHHble
rasbl 1 BaKyyMm.

https://edu.vsu.ru/course/view.php?id=27506

1.13

CocTtosiHus
BellecTBa

14. PeanbHble rasbi.
Mogenb rasa BaH gep
Baanbca.

15. N3oTepmbl rasa BaH gep
Baanbca.

16. XKnpgkocTn,
NMOBEPXHOCTHbIE SABMEHUS.
17. KanunnsapHble siBNeHus,
dopmyna Jlannaca.

https://edu.vsu.ru/course/view.php?id=27506

1.14

®dasoBble
npespaLleHus

19. ®asbl BewlecTBa.
da3zoBble nepexoapl 1-ro n
2-ro poga. narpammbl
COCTOSHUSA. Y paBHeHUe

https://edu.vsu.ru/course/view.php?id=27506
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KnanenpoHa-Knaysuyca.
20. HacblWweHHbIn nap.
KuneHue, TpOMHbIE TOYKN.

2. MNMpakTnyeckue

3aHATUA

2.1 | KuHemartuka 1. PaBHoMepHOe OBuxeHune. | https://edu.vsu.ru/course/view.php?id=27506
2. PaBHoyckopeHHoe
OBWKEHUe.
2.2 | OnmHamuka 3. [iwxeHne Ten Ha https://edu.vsu.ru/course/view.php?id=27506
yacTuubl HaKNMOHHOW NMOCKOCTW.
4. IBnxxeHne nop,
JecCTBUEM CUTbI
COMNPOTUBIEHUS, CUMbI
TpEeHus.
2.3 | PaBotau 5. Pabota cunb.. https://edu.vsu.ru/course/view.php?id=27506
aHeprus 6. 3aKoHblI COXpaHeHUs
UMNynbca u 3Heprmn
2.4 | MexaHuka 7. KuHemartvika TBEpAOro https://edu.vsu.ru/course/view.php?id=27506
TBEPOOro Tena Tena.
8. mHamuka TBEPOOro
Tena.
2.5 | KonebaHus n 9. MapmoHuyeckme https://edu.vsu.ru/course/view.php?id=27506
BOJTHbI konebaHus, 3aTyxatowime
konebaHus.
2.6 | OcHosbl § 10. Penatneucrckas https://edu.vsu.ru/course/view.php?id=27506
crneumanbHom MeXaHwuKa.
Teopuu 11. KoHTponbHas pabora.
OTHOCUTENBHOCTU
2.7 | TepmognHamuka | 1. MNpouecchl ¢ naeansHbIM | https://edu.vsu.ru/course/view.php?id=27506
rasom.
2. YpaBHeHWe COCTOSHUS
naeansHoro rasa.
3. TennoémkocTb.
4. KpyroBble npoLecchl.
5. OHTponus
2.8 | MonekynsipHo- 6. Pacnpenenexus https://edu.vsu.ru/course/view.php?id=27506
KMHeTn4eckas MakcBenna.
Teopus 7. PacnpeneneHune
BonbumaHa,
GapomeTpuyeckas
copmyna.
2.9 | ®asoBble 18. MNpoueccol ¢ https://edu.vsu.ru/course/view.php?id=27506
npeBpaLleHus HacChbILLLEHHbIM NapoM
9. TennoTbl NnaBneHus,
napoo6pasoBaHus
10. KoHTponbHasa paboTta
3. llabopaTopHble 3aHATUA
3.1 | BeogHoe saHATue | Mpasuna TEXHUKW | https://edu.vsu.ru/course/view.php?id=27509
Ge3onacHocTH npu
BbINOMHEHUM nabopaTopHbIX
pabot no MexaHuke,
MOSEKYNAPHON  pu3nke W
TepMognHammke
3.2 | Teopusi § Ocsoerue meToamkn https://edu.vsu.ru/course/view.php?id=27506
norpeLuHocTen pacyéTa norpeLlHocTemn

MPSMbIX U KOCBEHHbIX
N3MepeHuin Ha npumepe
onpeaeneHnst NIoTHOCTU



https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27509
https://edu.vsu.ru/course/view.php?id=27506

Tena npasubHON
reomeTpu4eckon opmbl

3.3. | KuHematuka Onpepnenexue NnoTHOCTM https://edu.vsu.ru/course/view.php?id=27506
TBEPOro Tena, MMeLLIero
MpPaBubHYIO
reoMeTpu4eckyto opmy.
3.4 | QvHamuka WN3mepeHne ckopocTv nymn | https://edu.vsu.ru/course/view.php?id=27506
YyacTuubl MeToaoM 6annmMcTUYEcKoro
MasiTHMKa.
3.5 | Paborau N3yyeHne ABWKeHUs | https://edu.vsu.ru/course/view.php?id=27506
aHeprus MasiTHUKa Makceenna.
3.6 | MexaHuka M3ydeHne BpawartensHoro | https://edu.vsu.ru/course/view.php?id=27506
TBEpPAOro Tena [ABUXEHUs Tena
OKcnepmeHTanbHasi
npoBepka TEeopeMbl
MonreHca-LUtenHepa
3.8 | Ynpyrue OnpepeneHne moayns https://edu.vsu.ru/course/view.php?id=27506
CBOWCTBa yrpyrocTu
TBEPAbIX Ten OnpepaenexHne moayns
cosura
3.9 | KonebaHus un WNccneposaHve https://edu.vsu.ru/course/view.php?id=27506
BOIHbI konebaTensHOro BWKEHNUS
hunamyeckoro "
MaTemMaTu4eckoro
MasiTHUKa.
3.10 | OcHosbl Onpenenenue https://edu.vsu.ru/course/view.php?id=27506
MEXaHnk1, KoadhcuumeHTa
Knarkocrem n NOBEPXHOCTHOIO HaTSXEHUS
rasos MeTOAOM KOMMEeHcaLmm
pasHOCTW faBreHun
M3yueHne 3aBncmMmocTu
kKoadhcbuumeHTa
MOBEPXHOCTHOIO HaTSXKEHUS
OT TemnepaTypbl METO0M
KaHTopa-PebuHaepa
3.11 | OcHosbl OnpegenerHne cpeaHen https://edu.vsu.ru/course/view.php?id=27506
cneumarnbHo AnvHbl npobera Monekyn
Teopuu BO3ayXa
OTHOCUTENBHOCTU
3.12 | OcHosbl OnpepeneHne OTHOWEHWA | https://edu.vsu.ru/course/view.php?id=27506
TepMOAMHaMUKN TEennoémKocTen rasoB
meTtogom KnemaHa un
[esopma
3.13 | OcHosel } MN3yyeHune 3akoHa https://edu.vsu.ru/course/view.php?id=27506
CTaTUCTUYECKOU HOpMaIibHOro
MEXaHWUKK pacnpeneneHns
3.14 | Asnexus Onpenenenne https://edu.vsu.ru/course/view.php?id=27506
nepetoca KoadhdmumeHTa

BHYTPEHHEro TPEHMS
meTtoagom CTokca
Onpepenenne

KoadhduumeHTa
BHYTPEHHENO TPEHMUS
pPOTaLNOHHOrO
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https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506
https://edu.vsu.ru/course/view.php?id=27506

BMCKO3MMETpa
M3yuyeHne 3aBncmmocTu
KoadhdmumeHTa BA3KOCTU OT
TemnepaTypbl Ha
BuckosumeTpe OcTBanbaa

3.15 | CocTosiHuSA Onpepenenve https://edu.vsu.ru/course/view.php?id=27506
BellecTsa koahduLmeHTa 06 bEMHOro

pacLUMpPEHNS XNOKoCTen

13.2. Tembl (pa3genbl) AUcUMNNVHBLI ¥ BUALI 3aHATUIA

Ne HavmeHoBaHne Tembl Buabl 3aHATUIM (KONMYECTBO Yacos)

n/n u&%ﬁiﬁ-ﬁ'ﬁ}bl Jlekumn Mpaktuyeckne | JNlabopaTopHble CaMO;L%iTTZ”bHaﬂ Bcero
1 KuHematuka 2 2 0 4 8
2 [OvHamunka yactunubl 2 2 0 5 9
3 Pa6oTta n aHeprus 2 2 0 5 9

MexaHuka TBEpOoro
4 Tena 4 2 10 2 18
LleHTpanbHoe none u
5 3aKOH 1 1 0 2 4
TArOTEHUs
Ynpyrue cBoncTBa
6 TBEPAbIX 1 1 2 2 6
Ten
7 KonebaHus 1 BOmMHbI 4 2 2 6 14
OcHoBbI MeXaHUKK
8 KnUAKocTen 2 0 2 2 6
N rasoB
OcHoBbl cneumansHomn
9 Teopumn 4 2 0 6 12
OTHOCUTENBHOCTYU
OcHosbl
! TEPMOANHAMMKU 5 2 10 6 21
OcHosbl
2 CTaTUCTUYECKOM 4 2 10 6 22
MEXaHNKN
3 ABneHns nepeHoca 2 0 0 2 4
4 | CocTosiHMs BellecTBa 1 0 0 2 3
dasoBble
5 npeBpaLleHns 2 0 0 4 6
UToro: 36 18 36 54 144

14. MeTogu4yeckmne ykasaHua onsa obyvarowmxcsa Nno OCBOGHUIO AUCLUNIIUHDI:

Pabota ¢ KOHCNeKkTamu nekuun, YTeHne nutepaTtypbl MO nNpegMeTy; pelleHne 3agad no
KypCy; BbINOMHEHNE W odopmreHne rnabopaTopHbiXx paboT B Te4YeHWe CeMeCTpa;
NocTENeHHOe OCBOEHNE MaTeMaTUYeCKNX NakeToB (Hanpumep, Maxima un gp.).
CamocTosATenoHasa paboTa CTyAeHTOB B Te4EHMe CEMECTPa BKIOYaeT crneayoLime
dopmbl paboTbl 1 BUABI KOHTPONS:
+ MOAroTOBKA K NPaKTU4ECKUM 3aHATUAM;
npy  NOAroTOBKE K MNPakTUYeCKUM  3aHaTuaM  Heobxogmmo  npopaboTtaTb



https://edu.vsu.ru/course/view.php?id=27506

TeopeTuyeckme BOMPOCbl  3aHATMS C  UCMOMb30BaHMEM  MaTtepuana fnekuvm U
pekomeHayemon nuTepaTypbl, nogpobHO pa3obpaTb npuMepbl pelleHus  3ajad,
pa3obpaHHbIX Ha NeKUMAX, BbIMOMHUTbL JOMaLLHWe 3a4aHud Mo AaHHOW TEME;

+ NOAroTOBKA K KOJMTOKBUYMY MO NEKLMOHHOMY KYPCY;

NPy NOArOTOBKE K KOSMOKBMYMY MO JIEKLMOHHOMY Kypcy Heobxoammo npopaboTatb
TeopeTMyeckne BOMPOCbI LAHHOrO MOAyNsA C WMCNOMb3OBaHMEM Martepuana nekunm u
pekoMmeHayeMon nutepartypbl, NoAPO6GHO pa3obpaTtb NpuMepsbl, pa3obpaHHble Ha NeKumsx,
BbIMOMHUTb AOMAaLUHWE 3a4aHNs MO JaHHOMY MOAYNIo;

MokasaTenem ycnewHon Tekywien paboTbl CTydeHTa SIBMSAETCS exeHeaenbHoe
BbIMOMIHEHNE 3aJaHMMW Ha nMpakTU4ecknx 3aHatmax. MeTtoaudeckoe obecnedeHue
CaMoCTOATENbHOM paboTbl CTYQEHTOB NO KYPCY BKIOYAET:

*  KOHCMEKT NeKkuum;
* OCHOBHYIO nuTeparypy;

e [IOMONHUTENbHYIO NUTEpaTypy;
* yyeBHO-MeToaM4Yeckoe obecrneyeHre aAns camocToATENbHON paboThbl.

15. MepeyeHb OCHOBHOW WU [OOMOSIHUTENbLHOW NUTepaTypbl, PeCypCcoB MWHTEPHET,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNITIUHbI

a) ocHoBHas nuTeparypa:

Ne n/n McTouHuK

CuByxuH [.B. O6wwmii Kypc manku : y4ebHoe nocobue ans ctya. dm3a. cneumnanbHOCTEN BY30B :
B 5 1. T.1: Mexanuka/ [1.B. CuyxuH. — Mocksa : PUSMATIINT, 2014. — 560 c.
https://lib.vsu.ru/zgate?present+6371+default+45+1+F+1.2.840.10003.5.102+rus

MapwakoB, AnekcaHap Hukonaesuy. duanka B kntoyeBbix 3agadax. Mexanuka. Konebanus.
AkycTuka : [yuebHoe nocobue] / A.H. Mapwakos .— JonronpyaHsiv : MHtennekT, 2013 .— 238, [1]
2 C. : un. — bubnuorp. B KoHUe kH. — ISBN 978-5-91559-133-1.
https://lib.vsu.ru/zgate?present+6428+default+4+1+F+1.2.840.10003.5.102+rus

CuByxuH, Omutpuin Bacunbesny. O6wmn kypc dmsmkn : yd4ebHoe nocobuwe ansa ctyd. Gums.
cneumanbHocTen By30B : B 5 T. / [.B.CuByxuH .— M. : ®usmatnut. T. 2: TepmoamHamunka u
MornekynspHasa dounauka .— M3a. 5-e, ucnp. — 2014 .— 543 c. : un. — VIMeH. ykas., npeam. ykas. :

3 ¢.529-537 .— ISBN 5-9221-0601-5.
https://lib.vsu.ru/zgate?present+6371+default+46+1+F+1.2.840.10003.5.102+rus
lNapwakos, AnekcaHdp Hukonaesuy. ®u3anka B KNOYEBbIX 3agadax. TensnioBble SABMEHUS U
MonekynsipHas dmauka : [ydebHoe nocobue] / A.H. MNMapakos .— [JonronpyaHein : agatensckui
4 HOom "MHtennekT", 2018 .— 223, [1] c. : un. — Bubnuorp. B koHUe kH. — ISBN 978-5-91559-243-

7.
https://lib.vsu.ru/zgate?present+6445+default+6+1+F+1.2.840.10003.5.102+rus

6) fononHUTenNbHas NMTepaTypa:

Ne n/n NcTo4uHnk

Npomoe N.E. 3agaum no obien dunsuke / N.E. MUpogos. — M.: JlaGopaTopusi 6a30BbIX 3HAHWN.
2009 . 432 c.
https://lib.vsu.ru/zgate?present+6451+default+43+1+F+1.2.840.10003.5.102+rus

KnuHckux A.®. Kypc obuiert hnsmku : MexaHmka u OCHOBbI TEOPUM OTHOCUTENBHOCTHU : yyeb.
2 nocobue / A.®. KnuHckux, A.B. MepembsHuH, H.IM. CTagHas ; BOpoHeXCcKui rocygapCTBEHHbIV
yHuBepcuteT. — BopoHex : UsgaTtenbckuin gom BIY, 2019. — 241 c.



https://lib.vsu.ru/zgate?present+6371+default+45+1+F+1.2.840.10003.5.102+rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6663&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?present+6428+default+4+1+F+1.2.840.10003.5.102+rus
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?present+6445+default+6+1+F+1.2.840.10003.5.102+rus
https://lib.vsu.ru/zgate?present+6451+default+43+1+F+1.2.840.10003.5.102+rus

https://lib.vsu.ru/zgate?present+6483+default+2+1+F+1.2.840.10003.5.102+rus

Oetnad A.A. Kypc dmsumku : yueb. nocobme gnsa ctyg. sry3oB / A.A. etnad, B.M. Asopckuin. —
Mockea : Nagatenbckuit ueHTp «Akagemusi», 2015. — 719 c.
https://lib.vsu.ru/zgate?present+6490+default+1+1+F+1.2.840.10003.5.102+rus

B) MHPOPMALMOHHbIE 3NIEKTPOHHO-0OpasoBaTenbHbIe pecypcbl (0oduumanbHble pecypCbl MHTEPHET)™:

Ne n/n Pecypc
OnekTpoHHast Gnubnunoteka BI'Y https://lib.vsu.ru
2 OnekTpoHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

16. NMepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHus Ansa camoCcToATeNIbHON paboTbl
(y4yebHO-MeTOAMYECKME peKkoMeHAauuu, nocobus, 3aAadvyHUKM, MeToauveckue
yKa3aHuA No BbIMOJIHEHUIO NPaKTU4ECKUX (KOHTPONbHbIX), KYPCOBbIX paboT u Ap.)

Ne n/n NcTouHmk
JlTaBopaTopHbI NpakTMKym No Kypcy obwen dmsukn : MexaHuka / O.M. TonuubiHa, W.E. 3aHuH,
1 A.®. KnnHckux, A.B. MepembsiHvH, H.IN. CTagHas ; BOpOHEXCKMIA rocyqapCTBEHHbIN

yHuBepcuTeT. — BopoHex : Magatensckunin gjom BIY, 2019. — 161 c.
Ctpenkoe C.I1. COopHuk 3agay no obuwemy kypcy dmsmkm : B 5 kH. KH. 1: Mexanuka / C.I1.

2 CtpenkoB [ gp.]; noa pea. N.A. Akosnesa — M. : ®uamarnur : Jlanb, 2006. — 240 c.
JlaBopaTopHbI NpakTUKym no Kypcy obwen duankm : Mexanuka / O.M. TonmubiHa, W.E. 3aHunH;

3 BopoHexckun rocyaapCcTBeHHbIN yHuBepcuTeT. — BopoHex : Nsgatensckmii gom BIY, 2019. — 161
C.

4 Npopos U.E. MexaHuka. OCHOBHbIe 3aKOHbI : y4eb. nocobue ans ctya. dm3a. cneymnansHocTewn

By30B / VI.E. NpogoB. — M.: BuHom. Jlabopatopus 6a3osbix 3HaHuin. 2013. — 309 c.

17. O6pasoBaTenbHbie TEXHONOrNM, UCNOJIb3yeMble Npu peanusauum yuyeoHomn
OUCLUUNIMHbI, BKITOYaA AUCTaHLUMOHHbIEe obpa3oBaTesnbHble TexHonorum (0 OT,
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHume):

Ons peanunsaumm y4eBGHOM OMCUMMNNMHBI UCMONb3YKTCA cnegyrwme MHPOPMaLMOHHbIE
TEXHOMOIMMN: 3rIEMEHTbI NPOorpaMmMupoBanus (ons 06paboTkn pe3ynbTaToB SKCNEPUMEHTOB
B nabopaTtopHbiXx paboTax), paboTa C 3MEKTPOHHbIMW pecypcamum Ha nopTanax
www.edu.vsu.ru (nekumnmn Ha obpasoBaTenbHbIX NnatdopMax, BblknagblBaHNe 311IEKTPOHHbIX
BapMaHTOB 3a[a4YHUKOB, y4eOHbIX MOCOOMIA Ha NUYHbIX CTpaHuuax npenogaBaTenen B
obpasoBartenbHOM nopTane), (pabota ¢ anekTpoHHoN 6a3om gaHHbIX Gubnuotekn BIY);
ncnonb3oBaHWe B NoAroTOBKE MaTepuarnoB fekuuii U B paboTe Co CTyAeHTaMn pasnuyHbiX
NporpaMMHbIX MaTeMaTU4YecKnx NpoaykToB, Takux kak Maxima n ap.

18. MaTepuanbHO-TEXHNYECKOe obecneyeHne AUCLUNMIINHDI:

INekunoHHas ayauTopusi, LOCKa MenoBas wWnNu MapkepHas 1 WT., CTOMbl, CTynbsA B
Heobxogmumom konudecTBe. JlabopaTtopHble paboTbl NO MexaHuke MNpPOBOAATCA B
nabopatopumn kadeapbl obien dpusmkm Ne145. JlabopaTtopHbie paboTbl MO MOMEKYNAPHON
dusunke n TepMmoanHaMmmnke NpoBoasaTcsa B labopatopum kadenpbl obien dunsnkm Ne135 (r.
BopoHex, YHuBepcuteTckas nnowagb, A.1). JlabopatopHble npoBoadaTrcs B rpynne no
nogrpynnam go 15 yenosek.

JTabopatopumn ocHalleHa HeobxoanMbIM KONMUYeCTBOM pabodmnx mecT (28 cTonoB, U3 HUX
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cTon Ans npenogasaTtens, cton and nabopaHTta, 4 ctona 6e3 obopynoBaHus, 22 cTona c
obopygoBaHMeM [N BbIMNOMHEHMs nabopaTopHbiXx paboT no Kypcy «MexaHuka,
MONEeKynsapHasa usnka u TepmoanHamMmmka», 45 cTynbeB), KOMNbLIOTEPOM AN 06paboTkm
pe3ynbTaTtoB BblYMCIEHWA, KOMMNEKTaMn Ons BbINONHeHWs nabopaTopHbix paboT no
mexaHuke (aya. 145,135):

- koMnnekT duaunyeckux npnbopos KPI1 (mastHmk Obepbeka, vpockon, YHuMBepcarnbHbIN
MaATHUK, KpyTunbHbIn MasTHUK, MadaTHUK Makcsenna);

- 6annNUCTUYECKUN MasATHNK,;

- YCTaHOBKa Ans onpeaeneHnss MOMEHTOB MHEpPLMU Ten 1 NpoBepPKN TeopeMbl Mo nreHca-
LWrenHepa (TpndunapHbIN NoABeC, 3NEKTPOHHbIN CEKYHAOMEpP) — 2 YCTaHOBKU;

- KPYTUIbHbIN MaSTHUK;

- yCTaHOBKa ANng onpeneneHns MOMEHTOB UHEpPL UM TBEPAbIX TEN;

- YCTaHOBKa Ans onpeaeneHus Moayns ynpyroctu;

- LWUTaHreHumnpKynu (5 MHCTPYMEHTOB), BECbI pbl4aXHble C pasHoBecamu (3 npubopa);

- MoAyNbHbIN y4ebHbI koMmnnekc MYK-M1-INO «MexaHuka 1» (2 wr);

- MoAYyNbHbIN y4ebHbI koMmnnekc MYK-M2-INO «MexaHuka 2» (2 wrT);

- yCTaHOBKa Anga onpenenennsa anvnHel ceobogHoro npobera monekyn so3ayxa (2 wr.);

- BuckosnmeTtp OcTtBanbAaa;

- YCTaHOBKa Ans onpegenexHus KoadduumneHTa BHyTpeHHero TpeHns metogom CTOKCa;

- pOTaLNOHHbIN BUCKO3UMETP;

- YCTaHOBKa ANg onpeneneHnsa noBepXHOCTHOIO HaTAXXeHWs BOAbI;

- yCTaHOBKa AN onpeneneHns 3aBUCMMOCTUM MOBEPXHOCTHOrO HaTshKeHUa BOAbl OT
Temnepartypsbl (2 Wr.);

- yCTaHOBKa Anga onpeaeneHnsa KoaphmumneHT 06bEMHOro pacLUMpeHnst XnagKocTeu;

- TKO ana nab. «Monekyn.gus. n tepmogunHam.»: OMT1-1, OrMT1-3, OMNT1-6, PrT1-8,
®rT1-10, ®MT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 1 konoHkamm (1
LIT.).

KoMnbloTepHbIN Kacc, NoOMeLLeHne arsi CaMocToATeNbHON paboTbl

CneumanusmpoBaHHass Mebernb, KOMMbOTEPbl C BO3MOXHOCTbKO MOAKMIOYEHUST K CeTn
«HTepHeT» n  obecneyeHmem  gocTyna B ONEKTPOHHYH  MHAOPMAaLMOHHO-
obpasoBaTenbHy0 cpeay yHMBepcuTeTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHouYHbIe cpeaAcTBa AN NPOBeAEeHUA TeKyLen U NPOMEXYTOYHON aTTecTauumn

MopsiAoK OLEHKM OCBOEHUs obyvatolumMMncs y4ebHOro maTepuana onpegensieTcs
coaepkaHnem crieqyroLinx pa3aenos AUCLUNINHDI:

No HaumeHoBaHne WugnkaTop(bl)
0 /_n pasgena gucuunnuHel | KomneteHums(n) JOCTUXeHUSA OueHouHble cpeacTBa
(mogyns) KOMMNEeTEHLUN
OrllK-1.2,0r1K-
1.1 | Kuremaruka Onik-1 1.5, OMMK-1.7 | OT4ét no nabopatopHoii paboTte 1-
Or1K-1.2,0r1K- 8
1.2 | IuHamuka vacTvLp! OlK-1, 1.5, OlK-1.7, KoHTponbHas pabota 1.
' H OrlK-2 OrK-2.1,0r1K- Konnoksuym 1
2.4
Or1K-1.2,0r1K-
1.3 | Pabota n aHeprus OrlK-1 1.5, OMK-1.7




Or1K-1.2,0l1K-
1.4 MexaHuka TBEpLOro OrlK-1, 1.5, OlK-1.7,
' Tena OrlK-2 OrlnK-2.1,0r1K-
2.4
LleHTpanbHoe norie u : OlK-1.2,0r1K-
15 3aKOH TAroTeHus Ork-1 1.5, OlK-1.8
Or1K-1.2,0l1K-
16 Ynpyrvue cBoicTBa OrllK-1, 1.5, OlK-1.8,
) TBEPAbIX TEN Or1K-2 OlK-2.1,0lK-
2.4
OlnK-1.2,0r1K-
OrlK-1, 1.5, OlNK-1.7,
1.7 | KonebaHnsa v BomHbI OMK-2 OMK-2.1,0rK-
2.4
Or1K-1.2,0l1K-
18 OcHOBbI MeXaHUKK OrlK-1, 1.5, OlK-1.7,
’ YKWOKOCTEN N ra3oB OrlK-2 OrlK-2.1,0r1K-
2.4
OcHoBbI cneumanbHon
1.9 | Teopum OrK-1 (insKééI?{lg
OTHOCUTESTIbHOCTH s )
OrK-1.2, OTIK- OT4éT no nabopatopHoi paboTe 9-
110 | OcHoBbI OnK-1, 1.5, OMK-1.7, p17 pHOMP
TEPMOAMHAMMKU OrlK-2 OI'IK-22. l,OI'IK- KoHTponbHas paboTa 2.
Corom ONKA.2, ONK- Konnoksuym 2
1.11 | cTaTUCTUYECKON OrK-1, 1.5, ONK-1.7,
' OrlK-2 OrlnK-2.1,0r1K-
MeXaHUKn 54
Or1K-1.4, OlK-
OrK-1, 1.5, OlK-1.6,
1.12 | AsneHna nepeHoca OMK-2 OMK-2.1,0rK-
2.4
Tekylwasn atTectauma gopma KOHTPOrns — 3a4€T lMepeyeHb BONpoCoB
IMpoMexyToyHas popma KOHTPONSA — 3K3aMeH Komnnekt KUM

20. TunoBble OLEHO4YHbIE CpeaAcTBa U MeToAMYeCKMe MaTepuanbl, onpegensrowime
npoueaypbl OLeHUBaHUSA

20.1. TeKyw Mt KOHTPOSb YCNeBaeMocCTn

KoHTponb ycneesaemMocTn no AaucuuniinHe OCYLWEeCTBNAEeTCA C NOMOLWbIO cneayruwinx
OLEHO4YHbIX CPpeacCTB. KOHTPOJIbHbIE pa6OTbI, KONJTOKBUYMBblI.

KoHTponbHasga pabota 1

BapuaHT 1

3agaHne 1 B Kakux cuctemax oTcyeTa BbINOMHAKTCA 3aKOHbl ANHaMUKN HbloTOHA?

a) B nobbix , 6) B MHepumanbHbIX , B) B CUCTEMAX OTCYETa, ABUXYLLMXCS MOCTynaTensbHO.
3agaHue 2 JHeprus rapMOoHUYEcKMX konebaHui nponopumnoHasnbHa:

a) kBagparty amnnutyabl, 6) amnnutyge, B) 4actoTe konebaHun.

3agaHune 3 Terno npoLwsio NONOBUHY NYTU C V=4 M/C; BTOPYIO NOSTIOBUHY NYTU C V=6 M/C; ero
CpeaHsasa CKopoCTb...



3anaHve 4 Ha cTone nexuT gocka maccon M = 1 kr, a Ha JOocKe — rpy3 Maccol m = 2 Kr.

Kakyto cuny F HyXHO npunoxuTb K AOCKe, 4YTODObl OHa BbICKOMb3HyNa W3-nog rpysa?

KoahdpunumeHT TpeHna mexagy rpy3om n gockon paseH U1 = 0,25, a mexay 4OCKOW 1 CTONOM
2 —

—p°=0,5.

BapuaHT 2

3agaHne 1 3akoH coxpaHeHusa umnynbca P = const BbinonHaeTcs:

a) ONS 3aMKHYTOM CUCTEMbl Ten B MHepuMnarnbHbiX cucTemMax oTcuyeta, 6) ons nwobdon
CUCTEMBbI TEN B MHEPLMANnbHbIX CUCTEMAax OTCYETA, B) AN 3aMKHYTOM CUCTEMbI TEN B Nt0ObIX
cucTtemax oTcyeTa, r) gns nobor cuctemsbl TeN B NOObIX CUCTEMAX OTCcYeTa.

3agaHuve 2 [py paBHOMEPHOM OBUXKEHMM YacTULbl MO OKPY>KHOCTU BEKTOP €€ YCKOPEHMS
a) paBeH Hyrto, 6) HanpaBneH No KacaTenbHOW K TPAeKTOpUX, B) HanpaeIrieH K LLEHTPY.
3apanne 3 Koneco paguycom R = 10 cm Bpawjaetcsa Tak, YTO 3aBUCMMOCTb FIMHENHON
CKOPOCTM TOYEK, Nnexalimx Ha oboge koneca, OT BpEMEHU ABWXKEHUA JaeTCA YypaBHEHUEM V
= At + gBt?>, A = 3 cm/c®> u B = 1 cm/c®. Haitu yros, coctTaBnsaemMbll BEKTOPOM MOSHOro
YCKOPEHMS C pagnycoM Koneca B MOMEHTbI BpeMeHu t = 1¢ nocne Havana OBUXEHUS.
3agaHve 4 YacTvua ABMXKETCA Ha MAOCKOCTM MO 3akoHy X(t)=az y(y)=p, rae a n f -
HEeKoTOopble MOCTOsIHHble. B Kakon MOMEHT BpeMeHW Yronl Mexay BEKTOPOM CKOPOCTU
YacTuubl U OCAMM X U 'y ByaeTt paBeH 45°?

BapuaHT 3

3agaHne 1 Cunbl HasblBalOTCA NOTEHUMANBbHBIMUW, ECNN:

a) ux paborta Ha 3aMKHYTOM MyTW paBHa Hynw, 6) nx paboTa Bceraa paBHa NMOCTOAHHON
BENUYMHe, B) X paboTa He 3aBMCUT OT TPaeKTopuu, No KOTOPOWN nepemMeLlaeTcs Teno mns3
OLHOM TOYKM CUTOBOrO NOJsi B APYryto.

3agaHue 2 TaHreHumanbHOe yCKOpeHue — ...

a) KacaTenbHasi COCTaBnsillasi BEKTOpa YCKopeHusi; 6) HopmanbHas cocTaBnswoLas
BEKTOpa YCKOPEHUS; B) OPTOroHanbHasa cocTaBmnsoLas BEKTopa CKOPOCTU; ) KonsfieHnapHas
CoCTaBndAoLWasi BEKTopa YCKOPEHUSA

3agaHme 3 lywka n uenb HaxoasaTCca Ha OOHOM YPOBHE Ha paccTositHim 5,1 kKm gpyr ot
apyra. Yepes ckonbko BpEMEHM CHapa, C HavyanbHOW CKOpOoCTbio 240 m/c 4OCTUTHET Lenun?
3agaHue 4 Yactuua OBMXKETCH Ha MIOCKOCTU MO 3akoHy X(t)=of y(t)=p, roe o n B -
HeKoTOopble NOCTOsIHHble. HanTu paguyc KpMBU3HbI TPAEKTOPUM B TOYKE C KoopauHatamu
(0;0).

BapuaHT 4
4. 3agaHne 1 CBobogHble rapMoHudeckume  kKonebaHus  coBepLuialoTcd  noA
OEeNCTBUEM:
a) noctosHHOM cunbl F = const; 6) ynpyron (kBasuynpyron) cunbl F = -kr; B) cunbl,

N3MEHSAILLENCSA NO rapMOHNUYECKOMY 3aKkoHy F = Fo cos wt

3agaHne 2 MrHoBeHHasi CKOPOCTb MaTepuanbHOM TOYKA - ...

a) BeKTOpHas Benv4ymMHa nepsour Npou3BOAHON paguyc—BeKkTopa No BpeMeHu, 6) ckanspHas
BeNuYMHa NepBON NPOM3BOAHOW MYTM MO BPEMEHU, B) BEKTOpHAs BenuyMHa BTOPOW
NPOU3BOAHON NMYTW MO BPEMEHU; T) 4. CKandpHasi BenMyMHa BTOPOW  NPOWU3BOLHOWN



pagnyc—BeKTopa no BpeMeHU
3agaHvne 3 Ha rmagkon ropu3oHTanbHOM MOBEPXHOCTM HaxogaTca Asa bpycka maccamu
M1 U M2, KOTOpble coeauHeHbl HUTb. K Bpyckam B MOMeHT t = 0 npunoxunu cunel,
NPOTUBOMOSOXHO HarnpaBneHHble U 3aBucsLLne oT BpeMeHu Kak F1 = aat n F2 = azt. Hantu,
Yyepes CKOMbKO BPEMEHU HUTb MOPBETCH, ECIN CUIa HaTsHKeHUSA Ha pa3pblB paBHa F.
3agaHve 4Bbluncnntb OCEBON MOMEHT MHEPLMN TOHKOro OAHOPOAHOro Aucka paguyca R
maccon m. Ocb NPOXOANUT Yepes LLeHTP AMCKa NepneHanKynapHO ero niiocKoCTH.

KoHTponbHasa paboTta Ne 2.

BapuaHT 1.

3agaHue 1. Kaknm cnocoboM MOXHO U3MEHUTb BHYTPEHHIOK SHEpruo tena?

a) Tonbko coseplleHnem paboTbl. 6) Tonbko Tennonepegaden. B) CosepLueHnem paboTbl 1
Tennonepegaden. r) BHyTpeHHIO 3Hepruo Tena U3MeHUTb Henb3s.

3agaHue 2. TemnepaTtypa HarpeBaTensi peanbHOn TENSIOBON MalUnHbl paBHa 427°C,
Temneparypa xonogunbHuka 127° C. Tennosas malinHa 3a O4WH LMKIT NONyyYaeT oT
HarpeBartens Tennosyto aHeprmo 600 [k n otgaet xonoaunbHuky 400 k. Kakyto 4yacTb

ot KN naeansHon mawuHbl coctasnsaeT KIM[ gaHHon peanbHOM MallnHbI?

a)7/9; ©6) 6/7;8)1/2;1) 7/8

3agaHne 3. C  npOTMBOMOMOXHBLIX  CTOPOH  LUMPOKOrO  BepTUKanbHOro  cocypaa,
HanoMHEeHHOro BOAOW, OTKPLINN ABa OOMHAKOBbIX OTBEPCTUSA, Kaxagoe nnowagbio S = 0,50
cM?. PaccTosiHe mexay HMMUK no BbicoTe Ah = 51 cM. Hantu pesynbTupyloLyto cuny
peakuun BbiTEKaOLLEN BOAbI.

3agaHve 4. [laBneHune p HacbILLEHHOro Napa pTyTu 3aBUCUT OT TeMmnepaTypbl T MO 3aKOHY
Inp=-aT-blInT +c, rge a,b,c — NnoCToAHHbIE. HaNTN MONSIPHYIO TENMNOTY MCNAPEeHUs
pTYTN Kak doyHKumno Temnepatypbl (T ).

BapuaHT 2.

3agaHue 1. [enun maccon 16 r, Haxoaswmincsa npu Temnepatype 300 K, cHavana
N30TEPMUYECKN pacLUMPSAETCS, B pe3ynbTaTe Yero ero AaBrieHne NoHMXKaeTcs B TpU pasa.
3atem ras agnabaTtuyeckm cXxmmaeTcsi 40 NepBoHa4vanbHoro gaesnenus. Onpegenute
paboTy, COBEPLUEHHYIO ra3oM, U NOMy4YEHHOE ra3oM KOMYEeCTBO TEMSIOThI.

3agaHue 2. VpeanbHbln AByxaTOMHbIN ra3 B konndectBe v = 0,001 kmonb coBepluaeT
LIMKI, COCTOSALLNI U3 ABYX M30X0p U ABYX n3obap. HanmeHbwnn o6bvem rasa 10 n,
HambBonblwmnn — 20 N, HaumeHblLee aasneHune 2,46 - 10° Ma, Hanbonbwee — 4,1 - 10° Na.
HauepTtutb rpadmk ymkna. Onpenenutb TeMnepartypbl rasa Ansi XapakTepHbIX TOYEK LMKnia
n ero Krij.

3aganue 3. O6bem mons naeanbHOro rasa c nokasarenem agnabarbl Y UBMEHSIIOT MO
3akoHy V = o/T , rae a — noctosiHHas. Hantu konn4ecTso Tenna, Nofy4eHHoe rasom B
3TOM NpoLecce, eCnv ero Temnepartypa ucnoitana npupawieHue AT.

3agaHne 4. 13. CoBpeMeHHble BaKyyMHbl€ HacOChl NO3BONSAIOT NOSyvyaTh AaBleHUs 40
p=4-10--10 Na (npn KkOMHaTHOM TemnepaTtype). Hantn ymucno monekyn rasa B 1 cm® un
cpeaHee pacCTosAHNE MeXay HUMU Mpy 3TOM OaBNEHUN.

BapwuaHT 3.
3apaHue 1. [MepBoe Hayano TepmoanHamukn. Tennota, coobliaemasn cucteme, AET Ha:
a) coBepleHne paboTbl NPOTUB BHELLUHUX CUT U U3MEHEHWEe BHYTPEHHEW 3Heprun; 6)



HarpeBaHue; B) OXMaxaeHue; r) nepemMeLeHmne CUCTeMbI

3agaHuve 2. Kak W3MeHUTCA CpefHss KUMHEeTMYecKas 3JHeprus TensioBoro ABUXEHUS
MOSIeKyn wuaeanbHOro rasa B HEKOTOPOM Mpouecce, €CnM KOHLEHTPauuio MOMeKyn
ymeHbWwnTb B 10 pas, a Temnepartypy yBenuintb B 2 pasa?

a) ymeHbLmntca B 10 pas; 6) ysenuuntca B 2 pasa; B) YMEHbLUNTCA B 5 pas; ) yBenmunTcs B
5 pas

3apaHue 3. Lap maccon 198 r HanonHEH asoToM U HaxoauTCs HEMOABMXHO B BOAE Ha
rmybuHe 73 m, roe Temnepartypa Boagbl C. Hantu maccy asota B wape. ATmocdepHoe
nasneHune pasHo 100 klMa. MonsipHaa macca a3oTta 28 r/Mmonb, YyHMBepcanbHas rasoBas
noctosiHHasa 8300 Dx/(kmonb - K).

3agaHue 4. Hantum KM ymkna, coctosiwero n3 asyx nsobap v Asyx agnabar, ecnv B
npegenax uvkna gaefeHne naeanbHoro rasa nameHsietcs B n = 10 pas. Pabouee
BELLLECTBO — uaeanbHbIv ra3 c nokasarernem agunabatbl y.

BapuaHrT 4.

3agaHue 1. [pu TemnepaType Bbille KPUTUHECKOM:

a) TBépAy (ady Henb3sa MNepeBecTVM B XUOKOe COCTosiHMe, 6) >xuakyto ¢asy Henb3as
nepeBecTn B TBEPAOE COCTOSIHME, B) BELLECTBO MOXET CYLIEeCTBOBATb TOMbKO B ra3oBOW
dasze.

3agaHuve 2. [MnaBneHue nbaa CONPOBOXAAETCSA

OTBeT: a) nornoweHnemM TennoThbl, 0) BblAeNeHneM TeNNoThl, B) TENOTa He BblAENseTcsa n
He nornowaeTcs.

3agaHue 3. B cocyge Haxogutca cmecb my = 7,0 1 a3ota nu m, = 11 r yrnekucnoro rasa
npu Temnepatype T = 290 Kwun gasneHuun p = 1,0 atm. Hant1 nNoTHOCTL 3TOM CMECU, cunTas
rasbl ngeanbHbIMU.

3agaHve 4. Hantu kanunnsipHoe AasneHune B Kanenbkax pTyTu gnameTtpad = 1,5 Mkm (O

= 487 mH/m).

dopma npoBeneHns:
Kaxgbll BapuaHT KOHTPONbHOW paboTbl copgepxuT 4 3agaHua. [lpu BbINOMHEHUU
KOHTPOnbHbIX paboT oby4yawLunicss cBor OTBET dumkcupyeT Ha JIncte oTBeTa, KOTOPbIN
3arem cgaetcs npenogasarento. [penogasatens BNpaBe 3agaBaTthb YTOYHSAOLWNE BOMPOCHI
B paMKaxX KOHTPOSbHON paboTbl, a Takke OONOMHUTENbHbIE BOMPOCHI B paMmkax NporpaMmmabl
ancunnnuHel. OrpaHnyeHne no BpemeHu BolinoniHeHna: 1 yac 30 MUHyT.

Kputepumn oueHku:

OueHKa «OTNINYHO» BbICTABIISIETCS CTyOeHTy, eClin OH BEepHO peLllns1 BCe 3agayin, yKka3aB U
NOACHUB peLlleHnA C NOMOLLIbIO COOTBETCTBYHOLLINX 3aKOHOB U 3aBUCUMOCTEMN.

OueHKa «XOpoLlO» BbICTABMNSETCA CTYAEHTY, ecn OH BEepHO peLunn Bce 3agauyu, Ho
AOMYCTUIN HETOYHOCTM, NGO ecnn OH BEPHO peLUn 1 NOSICHU peLleHne ABYX 3ajau.

OueHka «ypOoBNEeTBOPUTENIbHO» BbICTaBIdeTCA CTYOEHTY, €Cqin OH pelunn 3agadvun, HO He
NOACHUN peLlleHune, nnbo e ecnn OH BEepHO pewnn oOAaHy 3agadyy C YyKa3aHMeM U’
NMNoOACHEHUNEM peLleHnd.

OueHka «HeyaoBIeTBOPUTESIbHO» BbICTaBAdEeTCA CTYAEHTY B Clly4ae, eCJin HA OJHa 3ajada
He pelleHa BEPHO



KonnokBuymbl

Konnoksuym 1.

Cnucok BonpocosB

MpeomeT 1 3agadn MexaHuku

KuHemaTturka martepuanbHON TOYKM

PasnoxeHne ycKoOpeHnst Ha KOMMOHEHTbI.

[BXeHne No OKPYXXHOCTMW.

NHepumnanbHble cuctembl oTcyéta. [peobpasoBaHua [Manunes, X MHBapUaHTbI.
Macca, nmnynec. Cuna, npumeps! cun.

3akoHbl HbtoToHA.

3agaya oByx Ten, LeHTP Macc CUCTEMbI Tern.

3aKoH coxpaHeHus nMmnynbca.

Pabota, MmowHocTb. PaboTa paBHOOENCTBYOLEN CUMbI U KNHETUYECKAs SHEpPrus.
Knaccudukauusa cvn.

[MoTeHunanbHasa aHeprust N rpagueHT.

3aKOH COXpaHEHUs1 MeXaHNYEeCKON SHeprun.

MoOMEHT umnyribca  MOMEHT CuI.

3aKoH COXpaHeHUs MOMEeHTa umnyrnbca.

KuHematunka TBEpaoro Tena. Buasl oBuxeHns TBEpAOro Tena.

MomeHT umnynbca Tena npu BpaLleHnn BOKpYr 3aKpennéHHon ocu. [ naBHble ocu u
rnaBHble MOMEHTbI MHepuun. Pabota momeHTa cun. Teopema lMonreHca-LWtenHepa.
HOuHamuka TBEpaoro Tena [(Mpockon, BbIHYXOEHHasa npeLeccust rmpockona.
MoHaTne 06 ynpyrnx ceoncTBax Ten. Buabl aechopmauni.

3akoH N'yka. PacTsikeHne n cxatne CTepXxHen.

OHeprua ynpyron gedgopmaumu.

Moayrnb BCECTOPOHHero cxatusa. CaBur, MoAayrb KpyYeHus.

KonebaTtenbHoe ABuMXeHune.

[FapMOHMYECKMN oCcUMNNATOP. YpaBHEHNE N 3aKOH FrapMOHUYECKNX KoriebaHui.
OHeprua konedaHuin.

3atyxawowme konebaHms.

BbIHYy>XaeHHble KonebaHus, pe3oHaHcC.

Konnoksuym 2.

Cnucok BonpocoB

[MpeomeT 1 3agayum Kypca MonekynsapHon usnkn. AKCMOMbl TEPMOLANHAMUKN.
TepmognHammnyeckme npoueccol, padborta.

[MepBoOe Hayano TepMoaANHaAMUKMW.

TennoémkocTb. Nonutponnyeckme Npouecchl.

TeuveHwne rasa, CKOpOCTb 3BYKa B rase.

BTopoe Havano TepmognHamMunkn.

Teopema KapHo, TepMmogmMHaMmmnyeckas Wwkana remneparyp.



OHTpoOnUA 1 HepaBeHCTBO Knayauyca.

MeToa uuknos.

TepmoanHamuyeckne noteHumarnsl, CooTHoleHns Makcsenna.

Craructnyeckoe onncaHne cucteM MHornx Yyactuy. OCHOBHbIE MOHATUSA TEOpUA
BEPOATHOCTEN.

o KunHeTnyeckas Teopust ngeanbHoro rasa. Knaccuyeckas Teopusi TEMNOEMKOCTH.
e PacnpegeneHna Makcsenna no CKOpOCTSAM.

e PacnpepeneHue bonbumaHa. bapomeTtpudeckasa popmyna, atMmocepsbl NnNaHerT.
e CTarncTMyeckui cMbICn BTOPOro Hayana TepMmoanHamMmumkn n aHTponusa. dopmyna
BonbumaHa ansa aHTponuun.

dopma npoBeneHus:
Kaxxabin BapuaHT KonnokBuyma cogepxut 4 Bonpoca. Obyyarowmmnca dukcnpyeTt cBou
oTBeTbl Ha JlucTte oTBETa, KOTOpbIN 3aTeM cpaeTca npenopasaTento. [lpenogasaTenb
BrpaBe 3afaBaTb YTOYHSAOLME BOMNPOCHI B pamMKax nponaeHHoro martepuana. OrpaHmyeHne
Nno BpemeHu BbinosiHeHus: 1 yac 30 MUHYT.

Kputepun oLleHKu:
OueHka «OTNMYHO»: [fdaHbl MNOMHble, pas3BEpPHYTble OTBETbI Ha 4eTblpe Bomnpoca
konnokBuyma. OTBeTbl [OOSMKHbI  OTNMYATbLCA  JIOTMYECKOW  MOCNenoBaTeribHOCTLIO,
YETKOCTbIO, YMeHueM genatb BbiBogbl. OTBeT CTpykTypupoBaH. [onyckatoTcs
He3HayuTenbHble HeJOYETbl CO CTOPOHbLI ODy4YatoLlerocsi, UCnpaBfieHHble UM B npouecce
oTBeTAa.
OueHka «XOpowoy»: AaH MNOSfHbIA apryMEeHTUPOBaHHbIN OTBET Ha TpM BoOnpoca
KONIIOKBUYMa, NP1 OTBETE HA OAMH BOMPOC MMEKTCA CYLLECTBEHHbIE HEAOYETLI. BO3MOXHbI
HEeKOTOpble yNyLLEHNS B OTBETAX, OQHAKO B LLENOM CoAepXaHne BOnpoca pacKpbITO NOSTHO.
OueHka «y40BNeTBOPUTENBHOY: AaHbl HEMOSHbIE OTBETHI HA BONPOCHI KOMMOKBUYMa, Nnbo
AaH OTBeT NuWb Ha ABa Bornpoca M3 4eTbipéx. Cnabo apryMeHTMpOBaHHbIA OTBET,
CBMAETENBLCTBYOLWNN 06 3anieMeHTapHbIX 3HAHUAX NO AUCLUNSIVHE.
OueHka «HeyOoBMEeTBOPUTESNIbHO»: OTMEYEHO HEe3HaHMe U HeMmoHUMMaHWe MOCTaBIIEHHbIX
BOMPOCOB, crabble OTBEThLI HA BOMPOCHI U3 NpeaocTaBlieHHbIX oby4vatowemycs. OTcyTcTBue
aprymeHTaumm npu oTBeTe.

NNabopaTopHblie paboTbl
MepeyeHb nabopaTopHbIX paboT

JTabopaTtopHaa pabota 1. OcBoeHMEe METOAMKM pacyeTa NOrpeLHOCTeN NPSAMbIX U
KOCBEHHbIX MU3BMEPEHMUI Ha NpUMepe onpeaeneHns NIoTHOCTM Tena NpaBubHOM
reoMeTpuyeckon opmbl

JTabopatopHasa pabota 2. WM3mepeHme CKOpoOCTM nNynu MeTogoM BannmcTuyeckoro
MasTHUKa.

JTabopatopHaa paboTa 3. N3yuyeHne asuxeHns madaTHuka Makceenna.

JTabopaTtopHaa paboTa 4. N3ydyeHne BpalLaTenbHOro ABMXEHNS Tena.

JTaBopatopHaa pabota 5. OnpegeneHne mogynsa caBura METOAOM KPYTUIbHbIX KonebaHun.
JTabopatopHas paboTa 6. iccnegosaHne konebatenbHOro ABMXEHUS oU3N4ECKOro 1



MaTemMaTU4ecKoro MasiTHuKa.
JTabopatopHaa paboTa 7. OnpegeneHne moaynsa ynpyroctm MeTogom uarnoa.
JTabopaTtopHasa paboTa 8. QkcnepumeHTanbHasi npoBepka Teopemsbl [MNonreHca-LtenHepa
JTabopaTtopHasa paboTa 9. N3y4yeHne 3akoHa HOpManbHOro pacnpeaeneHus.

JTabopatopHaa pabota 10. OnpeageneHune cpegHen aAnuHebl npobera Mornekyn Bosgyxa.
JTabopatopHaa pabota 11. W3yyeHme 3aBMCUMMOCTU KO3(ppuLMeHTa BA3KOCTU OT
TemnepaTypbl Ha Bucko3umeTpe OcTBanbaa.

JTabopatopHasa paborta 12. OnpegenexHne koadduULMEHTA BHYTPEHHENO TPEHNSA METOAOM
CTtokca.

JTabopatopHas pabota 13. OnpegeneHue KoadduumeHta BHYTPEHHEro TpeHus
pPOTaLUMOHHOro BUCKO3MMETpa.

JTabopatopHasa paborta 14. OnpeaeneHve OTHOLWIEHUA TENNOEMKOCTEN ra3oB nNo cnocoby
KnemaHna u [Jesopma.

JTabopatopHas pabota 15. OnpegeneHve KoaduUUMEHTA MOBEPXHOCTHOIO HAaTSXEHUS
MEeTO4O0M KOMMEHCaLMmM pasHoOCTU AaBNEHUN.

JTabopatopHas pabota 16. N3ydeHne 3aBUCUMMOCTM KO3(ppmLMeHTa NOBEPXHOCTHOrO
HaTsKeHUs OT TemnepaTtypbl MeTtogoMm KaHTopa- Pebungepa.

JTabopatopHas paboTa 17. OnpegeneHne koaddpuuneHTa 06BLEMHOro paclmpeHus
XNOKOCTEN.

KoMnnekT BonpocoB K paboTamM nabopaToOpHOro npakTukyma.

INabopatopHas pabota Ne 1 OcBoeHMe METOAMKM pacyeTa NorpeLHocTen NpsaMbIX U
KOCBEHHbIX U3MEPEHUN Ha NpuMepe ornpeaeneHuns nNNoTHOCTU Tena npaBuiibHOM
reoMmeTpuyeckon opmsbl

1 UTo HasbiBaeTcsa nsmepeHmem? Kakune Buabl usmepeHunin Bam nssecTHbl?

2 lMepevncnmTe OCHOBHbIE XapaKTEPUCTUKMA U3MEPEHUN.

3 YUT0 HasbIBaeTCA CUCTEMATUYECKOW NOTPELLHOCTLIO?

4 Uto HasbiBaeTcss ructorpammon? OT 4Yero 3aBUCUT LUMPMHA TUCTOrpPaMmbl: OT
TOYHOCTM M3MepuUTenbHOro npndopa unm ot coeplieHcTBa metoga? OTBeT 060CHOBATD.
5 Kak BnuseT TOYHOCTb uaMeputenbHoro npubopa Ha ¢opmy rucrorpammbl? Yto
Ha3blBaeTCA BEPOATHOCTbIO M MAOTHOCTLIO BEPOSATHOCTU? Kak TOYHOCTb MeToda BnUSET Ha
LUMPUHY JOBEPUTENBHOrO MHTEpBana?

6 N3noxuTbe MeTOAMKY OLEHKM CRy4arHOW MOrpeLlHoCTU Npu NPSMbIX PaBHOTOYHbIX
N3MepeHMsIX.

7 Kak oLeHUTb U y4eCTb MHCTPYMEHTAsbHYHO MNOrpeLHoCcTb?

8 N3noxmnte MeToOuKy OUEHKA CrydanHOW MOrpeLlHOCTM KOCBEHHbIX W3MEPEHUN.

MpuBecTn npumepbl. BbiBecTn ¢opmyny Ona pacyéra criydarHoOW norpewHocTn (gns
yKaszaHHOW npenogasartenem opmyribl).

9 UTto HasbiBaeTcsa npomaxom? Kak BbIsIBASOT npoMaxu?

10 Kak ycTpoeH HOHMYC? N3noXuTb METOAUKY ero pacyeTa.

11 Kak ycTpoeH LWTaHreHunpkynb? W3noxutb MeTOAUKY WM3MEepPEeHUn C MNOMOLLbIO
LUTaHreHUNPKyIns.

12 Kak ycTpoeH mukpomeTp? N3noxmTb METOANKY U3MEPEHUI C MOMOLLIbIO MUKPOMETPA.
13 YT0 HasbiBaeTcs Cryy4yanHOM MOrpeLlHoCTb0 U KaK OLEHUTb CryvyanHyl MOorpeLHocTb
NPSAMbIX PAaBHOTOYHbIX N3MEPEHNI?

14 V3nOXuTb METOAUKY OLLEHKM N Y4E€Ta MHCTPYMEHTaNbHOM NOrpeLLUHOCTN.



15 M3noxuTb YyCTPOMCTBO W Npaswuria onpegeneHnss Macchl Tena Ha pblYaXKHbIX Becax.

16 BbiBeCcTU opmMyny pacyéta CliydanHOM MNOrpewHoCT KOCBEHHOro onpeaerieHuns
NAOTHOCTW LUNMHAPA M NPAMOYronbHOro napannenenunega MeToaoM TOYHOro U3MepeHns
mMaccbl 1 o6bEMa Tena.

17 W3noxuTb npaBuna nocTpoeHus rpadonkos.

Na6opaTtopHasa pa6ota Ne 2. MiamepeHne CKopocTy Nynn MetToaoM 6anmnmncTuyeckoro
MasTHUKA.

1 Kakne cunbl HasbiBalOTCS KOHCepBaTUBHBIMU? [MpnBeanTe npuMepbl Takux CUn.
Kakoe nonsa Ha3biBaeTCcsA NOTEHLUNanbHbIM?

2 Monyuntb 1 ccoopmynupoBaTb 3aKOH COXPaHEHUA MeXaHUYECKOM SHEPInN.
O6ocHoBaTb BO3MOXHOCTb €ro NPpUMEHeHUs1 B A4aHHoW paborTe.

3 Kakas cuctema HasbiBaeTcs M3onmpoBaHHon? Mony4nTb 3aKOH COXpaHeHns
UMnynsca, UCXoas U3 CBOMCTB O4HOPOAHOCTU NPOCTPaHCTBA.

4 CdopmynupoBaTb 1 3anucartb 3aKOH COXpaHeHUs MMMyrbca Af1s BeKTopa uMnyribca

N OTAEmNbHbIX ero Npoekuui. MonyyYnTb 3aKoHbl COXPaHEHUS UMMYNbCa U MeXaHUYEeCKO
3HEprumn Kak nepBble UHTerpanbl OBVXEHUS.

5 PaccmotpeTb BUabl yaapa, ocobeHHOCTM Heynpyroro yaapa.

6 BbiBecTu pabouyto hopmyny ans onpeaeneHnst CKOpocTu Nyrnu.

JlabopatopHaa pabota Ne 3. i3yyeHune asmxkeHna mastHuka Makcsenna.

1 Yto HasbiBaeTcsa abCcoNOTHO TBEPALIM TENTOM, YACIIOM cTeneHen cBoboabl? CKONbKo
cteneHen ceoboabl MmeeT abCcontoTHO TBEpAOE TENO?

2 OxapakTepuadynTte Nrockoe ABMXeHNe Tena abcontTHO TBEPAOro Tena.
Chopmynupyinte 1 gokaxuTte TeopemMy dunepa ans NoCKOro ABMKEHUS.

3 [lMony4nte BbipaXXeHNEe KNHETUYECKON SHEPTNN TBEPAOrO Tena npu NioCKOMABUXEHUN.
4 BbiBegnTe pabouyo hopmyny Ans onpeaeneHms MOMeHTa MHepUnn MasTHUKa
MakcBenna, Ucnosib3ysa 3aKOH COXPaHEeHUs MEXaHUYECKOMN SHEPruun.

5 BbiBegnTe paboyyto oopmyny Ans onpeneneHna MoOMeHTa UHEpPLUUM MasiTHUKa
MakcBenna, ncnonb3ys ypaBHEHUS! OABMKEHUSI CUCTEMBbI.

6 KakoBbl BO3MOXHbI€ MOrpeLHoCT Npu onpeaeneHnm MOMeHTa MHEPLUMX MasiTHUKA
Makceenna?

7 BbiBeguTte dhopmyny ans pacyéTa NorpeLlHocTy onpeneneHna MOMeHTa NHepLum
MasiTHMKa Makceenna.

JTabopatopHaga pabota Ne 4. N3yyeHne BpalLaTenbHOro ABUXeHNUs Tena.

1 OCHOBHOE ypaBHEHME AMHaMUKK BpaLLaTernbHOro ABMXEHUS Ans Tena,
BpaLLatoLLerocs BOKpYr 3akpenneHHON ocw.

2 [aTtb onpegeneHne MOMeHTa MHEPL MU Terna OTHOCUTENBHO OCW.

3. OnucaHne aKkcnepuMeHTanbHou ycTaHoBKU. MeToamka onpeneneHust oceBblX

MOMEHTOB UHepL WM TBEPAOro Tesfia npun noMmoLmn KpyTuribHOro MadTHUKa.

JlabopatopHaa pab6ota Ne 5 OnpegeneHne moaynsa caBura METOLOM  KPYTUIbHbIX
KonedaHun.

1 [artb onpegeneHve casura M OTHOCUTENbHOro casura. Kak cBsidaH OTHOCUTESbHbIN
COBUT C KacaTenbHbIM HanpsikeHnem?




2  W3noxuntb dmsnyecknn cmbicri Mogynsa casura.

3 PaccmotpeB pedopmaumio KpyvyeHusi, BbIBECTU POpMYIy, CBA3bIBalOLLy0 MOAYIb
casvra n Mogynb KpyvyeHus.

4  WM3noxuTb Teopuio MeToda M BbIBECTUM (POpMynbl ANs pacy€Ta MOAYMS KpyvyeHus u
Mogynsa casura.

JTabopatopHas pabota Ne 6 WMccnepgoBaHme konebaTenbHOro ABMXEHUS (OU3N4EeCKoro m
MaTemMaTU4eckoro MasiTHuKa.

1 UTo Takoe pm3nyecknmm MasTHUK?

2 CocTtaBbTe YypaBHEHME [OBWMXKEHUS U3MYECKOro MasiTHMKa, 3anuimte 3akoH
OBWXEHUA, NOACTAHOBKOW JOKaXMUTE, YTO OH SABIISIETCS PELUEHNEM YPaBHEHUS ABUKEHUS.

3 YTo Ha3bIiBaeTCcHA NpuBeaEHHON ANMHON (PU3NYECKOro MasTHUKa?

4 [okaxute, 4To NpuBenEHHas AnuHa Bcerga 6onblue paccTosHMA Mexay LEHTPOM
Macc 1 TOYKOM noaBeca.

5 B 4ém cocTonT CBOMCTBO 00paTUMOCTN OM3NYECKOro MasTHUKa? [lokaxuTe ero.

6 Kak onpegenutb YyckopeHue cBOOOOHOrO nageHust npu nomowm oOOopOTHOro
MadTHUKa?

7 Kak 3aBucuT yckopeHme cBob6OOHOro nageHumst OT LUMPOTbl MECTHOCTM M BbICOTbI

HagypoBHEM MOps?

INNabopaTopHas pabota Ne 7. OnpegeneHve mogyns ynpyroctu MetToaomM mnsrmuba.

1 YTo HasbIBaeTca gedopmMaumen, ynpyromn, octaTodHon gedopmaunen?

2 3anucatb u ccopmynmpoBaTb 3akoH [yka. OT 4ero 3asucuT mogynb HOHra?
CdopmynupoBaTtb ero omMsn4eckmi CMbICI U yKasaTb pasMepHOCTb.

3 N3006pa3ntb rpadmk 3aBUCUMOCTM HaNpsiXKeHUs, BO3HUKaKOLLEro B TBEpAOM Tene, oT

OoTHOcUTENbHOM Aedopmaunn TBEpAoro Tena. OTMETUTb XapaKTepHble TOYKM ITOW
3aBMCUMOCTU U MOSICHUTb UX CMbICHI.

4 MocTpoutb rpadmk 3aBMCMMOCTM O(€) MPU MOCTENEHHOM CXATUWM Hanps>KeHUs C
obpasua, npegBapuTenbHO AedOpPMMPOBAHHONO 40 HaNpshKeHus, Npesbllatoleronpeaen
NpOonopLMoHarbHOCTH.

5 YUTto HasbiBaeTca koadhdumumeHTom NyaccoHa?

6 lMpoaHanuaupoBaTb  npupody  ynpyrom W nnactudeckon — gedopmauum
MOHOKpUcTanna.

7 BbiBecTn pacyéTHyto dopMyny Ans onpeaeneHnss Moaynsa ynpyroctu no usrmby
CTEPXKHS.

8 BeiBecTn chopmyny ana pacdéra norpewHoctn moaynsa HOHra. Kakue BenuyuHbl

cnenyeTt usMepsiTb Hanbonee TOYHO N NoYemMy?

JlabopatopHaa pab6ota Ne 8. O3kcnepumeHTanbHas npoBepka Teopembl [tonreHca-

LTenHepa

1 [datb onpegeneHne MOMEHTa WHEpUMM OTHOCUTENbHO OCKM  BpalleHus: a)
MaTepuanbHOUTO4YKN; 6) CUCTEMbI MaTepuanbHbIX TOYEK; B) CNIOWHOIro TBEPAOro Tena.

2 YCTaHOBUTbL CBSI3b MOMEHTOB MHEPLUUM Tena OTHOCUTENbHO OCU U OTHOCUTENbHO
TOYKMN.

3 BbiBeCcTn dhopmMyny MOMeEHTa MHEPLMN TOHKOrO CNSIOLLHOMO AMCKa OTHOCUTENbHO OCU

BpaLLEeHNs, MPOXOAsLLUEN Yepe3 ero LeHTp: a) NeprneHOaMKyNAapHO MrocKoCTM Aucka; 6)
pacnosioXeHHOM B NIIOCKOCTU AUCKaA.
4 [okasatb Teopemy lMonreHca-LUTenHepa. Kak npoBepnTb €€ akcnepuMeHTanbHo?



5 BbiBecTM opMyny MOMEHTa WHEpLMM TOHKOrO CTEPXHS OTHOCUTENbHO OCH,
neprneHanKynspHONn 0CU CUMMETPUM CTEPXKHSA, MPOXOOsLLEN: a) Yepes ero LLEHTPOB; O)4yepes
OOVH U3 ero KOHLIOB.

6 Kakne duanyeckme 3akoHbl MPUMEHSAIOTCA Npu BbiBoge paboyen dopmynbl Ans
onpegeneHns moMeHTa nHepumm? OB6ocHOBaTbL BO3MOXHOCTb UX NPUMEHEHNS.

7 BbiBecTn paboumne popmynbl onst pacHéta MOMEHTa MHEPLIUMN.

8 BbiBecTn opmMynbl ANS  BblYMCIIEHUA MOrpellHocTen onpeneneHns MoMeHTa
NHepLuu.

JlTabopatopHaa paboTta Ne 9 N3yyeHne 3akoHa HOpManbHOro pacnpegeneHuns

1. lMoHATHE cnyyYyanHOoro SBfeHns, BEpOATHOCTU CITydanHOro SBfIEHUSA, CTaTUCTUYECKOro
3aKoHa.

2. [1ns Kaknx criydamHblX BENMYMH CripaBeainB HOpMarbHbIA 3aKOH pacnpeneneHna?
3. YTo Takoe nnoTHOCTb BEPOATHOCTU?

4. ["ayccoB 3aKOH pacnpegerieHns BepOosSTHOCTEN CryYyanHblX NOrpeLlHOCTEN.

5. MoHaTtne amcnepcun. Kak npakTu4eckn OLEeHMBaeTCs AUCMepcus Ons KOHEeYHOro
yucrna uamMepeHnin?

6. OKcnepuMeHTanbHas NpoBepka 3akoHa HOpPMasibHOro pacrnpefeneHust criydamHblX

NOrpeLlHOCTEN Ha MexaHnyeckon mogenu ManbToHa.

JlabopartopHasa pabota Ne 10 OnpeneneHune cpegHen anuHel npobera Morekyn Bo3gyxa

1. CpegHsasa gnuHa ceoboaHoro npobera monekyn rasa, ocHoBHasi opmyna,
3aBUCMMOCTb OT MapamMeTpPOB COCTOSAHMSA rasa.

2. BHyTpeHHee TpeHue B rasax, ¢gopmyna HbloToHa.

3. KoahdpuuneHT BHyTPEHHEro TPeHUs, ero (onsnyecknin CMbICI, pa3sMepHOCTb,
3aBUCMMOCTb OT NapaMeTpoB COCTOSHUSA rasa.

4. ®opmyna MNyasenns.

5. YCTPONCTBO KanuNnsipHOro BUCKO3UMeETpPa, xon paboTbl, ocObeHHOCTU MeToaa.

O6paboTka pesynbTaTtoB U3MEPEHUN.

JlTabopatopHaa paboTta Ne 11 N3yuyeHne 3aBUCUMOCTM KO3(hMLUMEHTA BA3KOCTM OT
Temnepartypbl Ha BUcko3nmeTpe OcTBanbaa

1. MexaHn3M BHYTPEHHErO TPEHUA B XUAKOCTAX. PU3MYECKUIA CMbICIT U pa3MepHOCTb
KoadppuLMeHTa BHYTPEHHErO TPEHUS.
2. TemnepaTtypHas 3aBUCUMOCTb KO3IMLUMEHTA BA3KOCTU XUOKOCTU, OTNIMYME ee OT

aHanorm4yHom 3aBUCUMOCTU A1 ra3os.

3. BbiBog hopmynel MNMyasenns.

4. YCTPONCTBO M NpUHLMN OencTBUS BUCkoaumeTpa OcTtBanbha, metoguka paboTbl C
npnBopom.

JlTabopartopHasa paboTta Ne 12 OnpegeneHune koadduruneHTa BHyTPEHHENO TPEHNS
meTtogom CTokca

1. BHyTpeHHee TpeHue B xuakocTax. Popmyna HetoToHa.

2. KooadhdpuunmeHT BHYTPEHHEro TpeHusi, ero (U3ndYecKnin CMbICr, PasMepHOCTb,
3aBUCMMOCTb OT TeMnepaTtypbl XUOKOCTMW.

3. MapeHne wapuka B BSA3KOW cpede, nNpeaenbHas CKOPOCTb MNafeHusi, Bpems




YCTaHOBIEHNA N pe/J,eanoﬁ CKOpOCTN.

4, MeTtopn Ctokca, ero ocobeHHOCTH.
5. Kak o6pabartbiBaloT pe3ynbTatbl W3MEPEHWW, €CnM  YCNOBUS  OnbiTa He
BOCMPON3BOAATCA?

JlTabopatopHaa pabota Ne 13 OnpegeneHune koadpumuneHTa BHyTPEHHENO TPEHNS
pOTaLMOHHOro BUCKO3MMETpa

1. Cuna BHYTpPEHHEro TpeHusi, KOaPULUMEHT BHYTPEHHEIO TPEHUS, ero OU3N4EeCKum
CMbICI, Pa3MEPHOCTb.

2. YCTPOMCTBO POTALMOHHOIO BUCKO3MMETPA, PU3NYECKMe OCHOBbI ero paboThl.

3. BeiBoa pabouen coopmyna ansa onpeaeneHnst KoagduuneHTa BA3KOCTH.

JTabopatopHas paboTta Ne 14 OnpeaeneHne OTHOLLIEHUS TEMNOEMKOCTEN ra3oB no
cnocoby KnemaHa n lesopma

1. lNepBoOe Hayano TepMoaMHaAMUKMN.

2. TennoemKocTb rasa. YaernbHada u MonsipHasi TeNS10eMKOCTM.

3. TennoemMKocTn Npn NOCTOSTHHOM JaBfiEHMM U NPU NOCTOSAHHOM obbeme. CBA3b UX C
4YUCriom cTeneHen ceoboabl MOMEKyN rasa.

4, BbiBecTn ypaBHeHMe Mawnepa.

5. ApunabaTHbI npouecc. YpaBHeHMe 3TOro npouecca B nepemeHHbix P -V (ypaBHeHue
MyaccoHa), P - T,V - T. pacduk agnabarsl.

6. Metoa KnemaHa n [lesopma ans onpegenenust otHoweHusa Cp/Cy .

JlTabopartopHasa pabota Ne 15 OnpeneneHune koadpruneHTa NOBEPXHOCTHOIO HATAXKEHWS
MEeTOOO0M KOMMNEHCaLMm pasHoOCTU LaBNeHUN

1. Mpupoga cnn NOBEPXHOCTHOMO HAaTSAXKEHMUS.

2. [TOBEPXHOCTHOE HATSXKEHME W CBA3a@HHbIE C HUM SABIEHUS: KanWUsipHOCTb,
CMa4ymBaHue, HeCMavmMBaHue.

3. BeiBOog dhopmyrbl Jllannaca.

4. MeTopg onpeaeneHunsa KoauuneHTa NOBEPXHOCTHOIO HATAXEHMS.

5. TovHOCTb AaHHOro MeToaa.

JlTabopatopHaa paboTta Ne 16 N3yveHne 3aBUCMMOCTM KO3 PMLMEHTa NOBEPXHOCTHOIO
HaTsXKeHus oT TemnepaTtypbl MeTtogoM KaHTopa- Pebungepa

1. TepmognHammka NOBEPXHOCTHOIrO HaTSXEHUS.
2. 3aBMCUMOCTb KO3I(hULMEHTA MOBEPXHOCTHOIO HATAXXEHNS OT TeMneparypsbl.
3. MeTtoa KaHTopa — PebuHgepa: ocHoBa MeToaa, ero TOYHOCTb.

JlTabopartopHaa pabota Ne 17 Onpegenenune koadumumneHta 06 LEMHOro pacLUmMpeHmns
XnakocTten

1. [MpnynHa TennoBoro pacwunpeHns TBepabiX Ten C TOYKA 3PEHUA UX MONEKYNAPHOro
CTPOEHMUS.

2. KoadhdpuuneHT nNuUHENnHOro paclumpeHusi, ero (uandecknin CMbICr, pPasMepHOCTb,
3aBUCMMOCTb OT Temrneparypsbl.

3. CBA3b KO3(PPULMEHTOB NMHENHONO M OOBLEMHOrO paclMpeHnss AN M3OTPOMHbIX
KpUCTanmnos.

4. Kakyto n3 BenuyuH — AL nnu L; — cnegyeTt namepsaTb TO4HEE, NoYeMY U MPUMEPHO BO

CKOrbko pas?
5. Moyemy B kayectBe Lo, MOXeT ObiTb B3siTa AnuHA L; CTEpPXHSA, M3MEpPEHHas npu



KOMHaTHOW TemnepaTtype?

dopma npoBeneHus:
K kaxxgon nabopatopHon pabote mmeetcsa Habop BonpocoB. [Mpu coaym nabopaTtopHbIX
paboT obyvawwemMycss 3agarTCA BOMPOCHI, Kacalwlwuecs caenaHHon nabopaTopHoun
paboTbl, Ha KOTOpble 0Oy4YarLLMIACA AOMKEH OTBETUTb YCTHO, NMOO NMUCbMEHHO ecrnn 3TOo
npenycMoTpeHo BornpocoM. [penogaBaTtenb BrnpaBe 3adaBaTb YTOYHSOLME BOMPOCHI B
pamkax nabopaTopHoi paboTbl, a Takke AONONHUTENbHbIE BOMPOCLI B pamMKax TeMmbl
nabopaTtopHon paboTtbl. OrpaHMyeHne No BpEMeEHN BbIMONMHEHUSA: 20 MUHYT.

Kputepuu oueHkun- caadva nabopatopHbix padoT

«3a4yTeHo»: nabopatopHas paboTa BbinonHeHa. K Hen odopmneH oT4YET. [pun oTBETE Ha
BOMpoCkI K nabopaTtopHon paboTe oby4varwwmnncs gaét cogepxaTerbHble OTBETbI, KOTOpble
OTNIMYAKOTCA NOrMYECKON NOCreaoBaTeNbHOCTLIO, YETKOCTBIO U YMEHMEM AenaTtb BbiBOAbI.
OOy4aronncs AeMOHCTPUPYET 3HaAHUA NPUHLMNA OENCTBUS 1 YCTPONCTBa 0b6opyaoBaHus,
Ha KOTOPOM BbINONHsANackL naboparopHasa pabora.

«HesauTeHo»: nabopaTtopHasa paboTa He BbINONTHEHa, MO0 NP BbIMOMHEHUN PaboThbl He
odopmMneH OTYET. B cnyyae BbiNnOnMHeHWss paboTbl M roToBoro oOT4yé€Ta paboTa He
3aunTbiBaeTCH, ecnvm obydarwmnca He cnocobeH pacckasaTb O MeToauKe BbINOSTHEHUSA
paboTbl U NpuHUmMne paboTbl 060pyaOBaHMS.




lNMepeyeHb BONPOCOB K TeKyLen aTrectauumm (3aver):

1. KuHematuka marepuanbHON TOYKM; KUHEMATUKa TBEPAOro Tena.
2. InHamuka yactuubl. 3akoHbl HbloTOHA.

3. lnHamuka cnctembl 4acTtumy,

4. PaboTta. OHeprus. Mimnynbc. 3aKOHbl COXpaHEHWUs.

5. lnHamuka TBepaoro tena.

6. KonebaTtenbHoe ABMXEHME.

7. OCHOBbI MexaHnKn fedopMupyemMbix Ten.

8. Monekynbl 1 MexmMonekynspHble B3ammogenctems. CTaTtuctuieckoe onmcaHme
cucTemMbl MHOrMX Yactuy,. MigeanbHbln ra3 Kak npocteuniias Mogesnb CTaTUuCTUYECKON
CUCTEMBI.

9. Temnepatypa Kak mepa cpegHen KNHeTU4eCcKon saHeprum monekyn. bpoyHoBsckoe
ABuxeHne. PacnpegeneHne Monekyn no CKOPOCTHAM.

10. YpaBHeHue cocToAHUS naeanbHoro rasa. OCHOBHbIE ra3oBble 3aKOHbI.

11. PacnpegerneHue monekyn no anuHam npo6eros, OnbITbl MO U3MEPEHUIO CPeAHEN
ANvHbBI Npo6Geros Monekyrn.

12. PenakcaumnoHHble npoLecchl B rasax: 3akoHbl dypbe, HetoToHa- CTokca, duka.
AsneHusa nepeHoca.

13. Pa3pexeHHble rasbl.

14. lNpumeHeHne nepBoOro Havyana TepMoANHaMUKK K uaeansHoMmy rasy.

15. BeluncneHme paboTbl raza no pacluMpeHunto B nsonpoueccax. YpaBHeHne agnabarsbi.
Monutponuyeckune npouecchl.

dopma npoBeneHUs:

Kaxabin 6unet kK 3a4yety cogepxut 2 sonpoca. Obyvarowmnmncs ukcmpyet cBon OTBETHI
Ha JlucTte oTBeTa, KOTOpbIN 3aTeM caaetca npenogasaTento. [NpenogaBaTtens Brnpase
3afaBaTb YTOYHSOLWME BOMPOCHI B paMkax nponaeHHoro matepuana. OrpaHudeHue no
BpeMeHu BbinonHeHus: 1 yac 30 MUHYT.

KpuTepuu oLeHkn oByyaroLLUnxXca Ha TeKyLLen atTecTaumm (3a4€T)

«3a4yteHo»: caaHo He meHee 90% nabopaTopHbIx paboT no Kypcy. OdopmreHbl OTHETDI
no pabotam. [Npu oTBeTe Ha BONpoCbl OOy4yarLmMincs OaAéT coaepXaTenbHble OTBETbl Ha
BOMPOChI K 3a4eTy, KOTOpPbl€ OTNIMYATCH NOrMYeckon NocregoBaTeNbHOCTbI0, YETKOCTLIO U
YMEeHNeM genatb BblBOAbI.

«HesauteHo»: cgaHo meHee 90% nabopatopHbix paboT no kypcy. Obyyarowmnca He
cnocobeH gaTtb cofepkaTenbHble OTBETbI HAa BONPOCHI K 3a4eTy.




Mpumep KOHTponbHO-U3MeputTenbHoro matepuana (KUM)

YTBEPXOAIO

3aseaytowmin kacdeapon oben pusnkm
(Typuwes C.10.)

HanpasneHnne nogrotoBku: 14.05.02 ATOMHbIE CTaHUMKN: NPOEKTUPOBAHUE, IKCNyaTaums
U UHXXUHUDWH.

Oucumnnuna:_B1.0.08 MexaHuka, MonekynspHas dusvka n TepMoamHaMmmka

dopma 0byyeHus: oyHas
Bua koHTpons:_sk3ameH

Bug atTtectauummn:___npomexyToyHas

KoHTponbHO-n3meputenbHbin matepuan Ne 1

1. Tpaektopus, pagnyc-BeKTop, BEKTOpP NepemMeLLeHmns, gnvHa nytn. KuHematundeckmne
ypaBHeEHUsI
2. [lapameTpbl TEPMOAMHAMUNYECKON CUCTEMBI. MiaeanbHbl ra3. 3akoHbl MaeanbHOoro

rasa.

CocTtaBuTternb 3aHuH N.E.
noonucek pacuwucghposka nodnucu




MpomexyToyHasa aTTecTaums No AUCUMNNMHE — 3k3aMeH. B npunoxeHne k gunnomy
BHOCUTCS OLleHKa omJiuyHo/xopouwlo/ydoenemeopumerbHo. MpomexyTodHas aTtTecTaums
NpoBOANTCS B COOTBETCTBUM C [OMNoXeHneM o0 NPOMEXYTOYHOWN aTTecTaumnm obyyaroLmxcs
Mo nporpammMam BbiCLLEro oGpa3oBaHusi BopoHEeXCcKoro rocyaapcTBEHHOro yHUBepcuTeTa.

dopma npoBefeHus:

Mpn cpaye ak3ameHa kaxabih KMM BkntovwaeT 2 Bonpoca. lNpu nogrotoBke K OTBETY
obyyaloWwmMnca KOHCMEKT CBOero oreeta dukcupyeTt Ha Jlucte oTBeTa, KOTOPbIN 3aTem
cOaeTcsa 9K3aMmeHaTopy. JKk3aMeHaTop BrpaBe 3a4aBaTb YTOYHSAKOLLME BONPOCHI B paMKax
Ovneta, a Takke [OMNOMHUTENbHbIE BOMPOCHI B paMkax nporpammbl  AUCLUUMNINHDI.
OrpaHuyeHune no BpeMeHu BbiNonHeHus: 1 4yac 30 MUHYT.

Kputepum oueHku (aKk3ameH no TeopeTudeckoMy Kypcy «MexaHuka, MonekynsapHas
dusnka n TepMoguHamMuKa):

OueHKa «OTNMMYHO» BbICTABMNSAETCS CTyOoeHTy, eciin OH BEpHO OTBEeTWU/T Ha BCE BOMNpPOCHI,
OO0MNnoNMHnB U NOACHMB OTBET C NOMOLLBbKO COOTBETCTBYHOLLNX 3aKOHOB U 3aBucumMocTen, a
TaKXe ycnewHo npowen Tekyuumne arrecraymm (Hanmcan 2 KOHTpPOJ1bHbIE U 2 KOMnnokKBnyma
Ha OLeHKN HEe HMNXe 4YeM «XOpOLLIO»)

OueHKa «XOpoLLO» BbICTaBNAETCA CTYAEHTY, €CNN OH BEPHO OTBETUI Ha BCE BOMpPOChI, HO
AOMNYCTUN HETOYHOCTU, NMNBO eCrnv OH BEPHO OTBETWI Ha BCE BOMPOCHI, AOMNOSHMB 1 NOSICHUB
TOSbKO OAMH U3 OTBETOB C NMOMOLLbIO COOTBETCTBYIOLLUMX 3aKOHOB M 3aBMCMMOCTEN, a Takxke
yCnewHo npoluen Tekylmne arrectaumn (Hanucan 2 KOHTPONbHble U 2 KOMMOKBUymMa Ha
OLIEHKN HE HMXKE YeM «XOPOLLIO»)

OueHka «ynoBrEeTBOPUTENbHO» BbLICTABNAETCS CTYAEHTY, €eCnv OH OTBEeTWUN Ha Bce
BOMPOCHI, [OOMOMHUB M MOSICHUB OTBET C MOMOLLbID COOTBETCTBYIOLMX 3aKOHOB W
3aBMCUMOCTEN, HO He MOSICHWI OTBET, NOGO Xe ecnv OH BEepHO OTBETMN Ha OAMH U3
BOMPOCOB [OMOSMHNB W TMOSICHMB OTBET C TMOMOLLbO COOTBETCTBYHLINX 3aKOHOB U
3aBUCYMOCTEMN, a Takke ecrnu CTyAEeHT HeycneLlHO NpoLen Tekylme aTTectaunm (Hanucar
2 KOHTPOIbHbIE U 2 KOMMOKBMYMA Ha OLLEHKU HUXKE YEM «XOPOLLO»)

OueHka «HEeyOoBJ1ETBOPUTEIIbHO» BbICTaBIIAETCA CTYOEHTY B Cliydae, eClqin CTYOEeHT He
OTBETUT HM Ha OAMH BOMNPOC, a TaKXe eClin CTyAeHT HeyCcnewHO npowest Tekywune
arTectaunm (Hanvlcan 2 KOHTPOJIbHbIE N 2 KONJ1IOKBMYMa Ha OUEHKN HNXE YEM «XOpOLLIO»)

®aKT HeBbINONMHEHUSA TpeboBaHWU, NPeabABNAEMbIX K CTYAEHTY NPU OCBOEHUM ANCLMMNIIHDI
«MexaHvnka, MonekynspHas d@u3nka UM TepMOAMHAMWUKA» U OTPaKEHHbIX B
BbILLIENEPEYNCITEHHBIX KpUTepusiXx, dumkcmpyeTca B BEOOMOCTHU OLLeHKON
HeydoeriemeopumersibHO.



21. PoHA OLEHOYHLIX cpeacTB

1) TecTOoBbI€ 3aA4aHUA (KUPHbLIM WPUGDTOM BblgeneH NpaBuilbHbIAN OTBET):

1. B kakux cuctemax oTcyeTa BbINOMHAKTCS 3aKOHbI ANHaMUKM HbtoToHa?
a) B No6bIX; 6) B MHEpLManbHbIX, B) B CUCTEMaXxX OTCHYEeTa, ABUXKYLLMXCS NOCTynaTenbHo.
2. 3aKkoH coxpaHeHusi umnynbca P = const BbinonHseTcs:

a) ONs 3aMKHYTOM CUCTEMbl Ten B MHepuManbHbiX cucTeMax oTtcyeta, 6) ana nobon

CUCTEMbI TEN B UHEPLManbHbIX CUCTEMaX OTCYETa, B) ANA 3aMKHYTOM CUCTEMbI TeN B JH0ObIX

cucTtemax oTcyeTa, r) ons nbon cuctembl Ten B NObIX CUCTEMAX OTCcYeTa.

3. Cwunbl Ha3bIBaOTCA NOTEHLMANbHbIMKU, ECNK:

a) ux paboTta Ha 3aMKHYTOM MNyTU paBHa Hynw, 6) nx paboTta Bceraa paBHa NOCTOAHHON

BeNu4YnHe, B) UX paboTa He 3aBUCUT OT TPaeKkTopuu, NO KOTOPOM nepemMellaeTcs Teno us

OOHOW TOYKM CUMOBOrO NOSS B APYryHO.

4. CBoboaHble rapMoHUYeckne konebaHns coBepLlaoTCs Nog AeNCTBUEM:

a) NocTosiHHOWM cunbl F=const; 6) ynpyron (kBasuynpyron) cunbl F = -kr; B) cunbl,

N3MEHSILWEeNcH No rapMmoHn4eckomy 3akoHy F= Focoswt

5. MrHoBeHHasi CKOPOCTb MaTtepmanbHON TOYKK - ...

a) BEKTOpHas BenMynHa nepsor Npon3BOAHON pagnyc—BekTopa no BpemMeHu; 6)ckanspHas

BENMYMHa MNEepBOM NPOM3BOAHOM MYTU MO BPEMEHW; B) BEKTOPHasi BenvyuHa BTOPOW

NPOU3BOOHON MYTU MO BPEMEHU; r)cKanspHas BenuymHa BTOPOW MPOU3BOAHON pagunyc—

BEKTOpa MO BpEMEHU

6. TaHreHunanbHoe yCKOpeHue — ...

a) KacaTtenbHas cocTaBnsilOwWasa BeKTopa yckopeHusi; 6) HopmanbHas cocTaBnsoLLas

BEKTOpA YCKOPEHWSI; B) OPTOrOHarbHas COCTaBnsatoLLas BEKTOpa CKOPOCTU; ) KONfeHnapHas

COCTaBNAOLLAaa BEKTOPA YCKOPEHUS

7. [Mpn paBHOMEPHOM ABUXEHUN YacTULIbl MO OKPYXHOCTN BEKTOP €€ YCKOPEHUS:

a) paBeH Hyro, 6) HanpaBneH No KacaTenbHOW K TPaekTopuuy, B) HanpaBfeH K LeHTpY.

8. OHeprvsa rapMoHnYecknx konebaHun NnponopumoHarnbHa:

a) kBagpaty amnnuTtyabl, 6) amnnutyae, B) YactoTe KonebaHun.

9. Kaknm cnocoboM MOXHO U3MEHUTb BHYTPEHHIOK 3HEPruo Tena?

a) Tonbko coBepLueHnem paboTbl. 6) Tonbko Tennonepenayen. B) CoseplueHnem paboThbl

n Tennonepenayen. r) BHyTpeHHIo 3Hepruo Tena n3MeHUTb Hemnb3s.

10.MNepBoe Havyano TepmoauHamMukn. Tennota, coobuaemas cucteme, UaeT Ha:

a) cosepueHne paboTbl MPOTUB BHELIHWUX CUST U U3MEHEHUE BHYTPEHHeW 3Hepruu; 6)

HarpeBaHue; B) oxraxgeHue; r) nepeMeLleHne CUCTeMbl

11. B cocTosiHUM TEpMOgMHaMMYECKOrO paBHOBECUSA TeMnepaTypa CUCTEMbI

a) MOXET MeHATbCS, 6) BCloQy NOCTOSAHHA, B) YMEHbLLAETCA.

12.T1pn TemnepaType BblLllEe KPUTNYECKOMN

a) TBépAay (a3sy Henb3sa nepeBecTUM B XuOKoe COCTosiHMe, 0) uakyto ¢asy Henb3as

nepeBecTn B TBEpJOE COCTOsIHME, B) BELLECTBO MOXET CYLLECTBOBaTb TOMbKO B ra3oBOW

dase.

13.lMnaBneHuve nbaa conpoBoXxgaeTcs

a) nornoweHnem TennoTbl, 6) BblgeneHnemM TennoTbl, B) TeNNOTa He BbIAENAETCA U He

nornowaeTcs.

14.Tlpn ncnonb3oBaHUM rasa, HaxoAsiLLerocs B Metannuyeckom GannoHe ero gaBrieHue
yMeHbLmnnocb Ha 75%. Bo ckonbko pa3 ymeHblumnack macca rasa? Cuutatb, 4to T =
const.



a) 4; 6) 1,33; B)14; )2

15. Kak n3MeHUTCa cpefHas KUMHETUYecKas JHeprus TensioBOro ABWMXKEHUS MOSEeKyn
naeanbHOro rasa B HEKOTOPOM MpoLiecce, eCNn KOHLEHTPaUno Monekyn ymeHbwnte B 10
pas, a TemnepaTtypy yBenmunTb B 2 pasa?

a) ymeHbintca B 10 pas; 6) ysenuuntcs B 2 pa3a; B) yMeHbLUIUTCA B 5 pas; r) yBenuuntca
B 5 pa3s

16. Temnepatypa HarpeBaTens peanbHOW TennoBoM MawwuHbl paeBHa 427°C,
Temnepartypa xonogunbHuka 127° C. TennoBad mawuvHa 3a OAWH LMK nonydaeT oT
HarpeBaTtens Tennosyto aHeprmo 600 [k n otgaet xonogunbHuky 400 k. Kakyto 4yacTb oT
KMNO noeansHon mawmHbl coctaenseT KN4 gaHHON peanbHOW MalLnHbBI?

a) 7/9; 6) 6/7; B) 1/2; 1) 7/8

2) pacyE€THbIe 3afaun:

1. Teno npowwno NomnoBuHy Nyt ¢ v=4 m/c; BTOPYH MOMOBMHY NYTK C V=6 M/C; ero cpeaHss

CKOpOCTb...
Omeem: 4,8 m/c
2. Koneco pagnycom R = 10 cm BpallaeTcs Tak, 4TO 3aBUCUMOCTb JIMHENHOW CKOPOCTU

TOuYeK, nexawmx Ha oboae Koneca, OT BPEMEHU OBWXKEHUS aeTcsa ypaBHeHneMm v = At +
aBt2, A = 3 cm/c? n B = 1 cv/c3. Haintu yrosi, COCTaBliieMbl1 BEKTOPOM MOSHOIO YCKOPEHMUS
C pagnycom Korieca B MOMEHTbI BpeMeHu t = 1¢ nocne Havyana OBUXEHUS.

Omeem: tg a=a./an ;tg 0=3,13.

3. Mywka 1 Lenb Haxo4saTCA Ha OQHOM YPOBHE Ha paccTosHuu 5,1 kM gpyr oT apyra.
Uepes CKOMbKO BpeMEeHW cHapsg C HadanbHOW cKopocTbio 240 m/c JOCTUrHeET uenu?
Omeem: Yepes 0,41 MuH.

4, Ha rnagkown ropm3oHTanbHOM NOBEPXHOCTM HaxoasaTcs ABa Bpycka maccamy my 1 My,
KOTOpble coeauHeHbl HUTLI0. K 6pyckam B MOMEHT t = 0 NpUnoXunm cunbl, NPOTUBOMNOSTOXKHO
HanpaBneHHbIE N 3aBUCALLME OT BpeMeHn Kak F1 = ait n F2 = ax t. HanTtu, 4yepes ckonbko
BPEMEHM HUTb NOPBETCS, ECNIN CUIa HATsXKEHWs1 Ha paspbiB paBHa F.

Omeem:t=F (ml + m2)/(ml al + ml ol).

5. Bbluncnutb oceBow MOMEHT MHEepUMM  TOHKOro  OAHOPOOHOro  AUcKa
paguyca R maccon m. Ocb NpoxoauT Yepes LeHTp AUcKa NepreHanKynspHO ero N10CKOCTH.
Omeem: | =mR?/2.

6. YacTvua aABUXKETCA Ha MIOCKOCTM MO 3aKoHY X(t)=at, y(t)=p?, rae a u B - HEKOTopble
NOCTOSIHHbIE. HanTu pagnyc KpnBU3HbI TPAeKTopun B ToUKe ¢ koopauHatamu (0;0).
Omeem: R = a?/(2p).

7. YacTmua ABMXKETCS Ha NNOCKOCTU Mo 3akoHy X(t)=or, y(1)=pf, rae o u B - HeKoTopble
NOCTOSIHHbIE. B Kakon MOMEHT BpeMeHU yron Mexay BEKTOPOM CKOPOCTU HYacTuLbl U OCAMMN
X ny 6ynet paBeH 45°?

Omeem: t = o/(2p).

8. Ha ctone nexunt gocka macconm M = 1 kr, a Ha gocke — rpy3 maccom m = 2 kr. Kakyto
cuny F HYXXHO NPUNOXUTb K oCKe, YTOBbl OHa BbICKONb3HYNa n3-nog rpysa? KoadguuymeHt
TPEeHNa Mexay rpy3om u gockon paseH Pi1 = 0,25, a mexay gockon u ctornom — 2 = 0,5.
OTtBeT: F>F0=22,5H.

9. C NpOTUBOMOMNOXHbLIX CTOPOH LUMPOKOrO BEPTMKANbHOrO cocyda, HamnofHEHHOro
BOOW, OTKPbINM ABa OQMHAKOBbIX OTBEPCTUS, Kaxkgoe nnowagbto S = 0,50 cm?. PaccTtosaHue
MeXay HUMK No BbicoTe Ah = 51 cM. HanTu pe3ynbTUpyoLLyo cuny peakuum BblTeKaroLen
BOAbI.

Omeem: F = 2pgSAh = 0,50 H.



10. UWap maccon 198 r HanonHeH asoTOM M HaxOAWUTCH HENoABMXHO B BoAe Ha rnybuHe
73 M, roe Temnepartypa Boabl C. Hantm maccy asoTta B wape. ATMocdepHoe AaBrieHne
paBHo 100 klNa. MonsapHaa macca asoTa 28 r/mornb, yHMBepcarnbHas razosasi NOCTOsAHHaAA
8300 [x/(kmonb - K).

Omeem: 2.

11. B cocyne Haxogutca cmecb my; = 7,0 r asota nu m; = 11 r yrnekscnoro rasa npu
Temnepartype T = 290 K u gasneHuun p = 1,0 atM. Hantu nfAoOTHOCTb 9TON CMECK, cymuTas
rasbl ngeanbHbIMW.

Omeem: m;/m, = (1—a/M)/(a/M; —1) = 0,50, a =mRT/(pV).

12. O6bem Monsa naeanbHOro rasa c nokasaternem aguabatbl Y UISMEHSAIOT MO 3aKoHYy V =
a/T ,roe a — NOCTOAHHasA. HanTm konu4ecTBO Tenna, Nony4YeHHoe ra3oM B 3TOM fpoLecce,
€ecnu ero Temnepartypa ucnbitana npupaweHme AT.

Omeem: Q=RAT 2 —vy)I(y - 1).

13. CoBpeMeHHble BakyyMHble HacOoChl MO3BOSIAOT NonyyaTtb gasneHuna go p =4 - 10~
% MNa (npu koMHaTHOM TemnepaType). Haittu ymcno monekyn rasa B 1 cm® u cpeaHee
paccTosiHne Mexay HAMU Npu 3TOM AaBNEHUN.

Omeem: n = p/kT = 10° cm?® , <I>=0,2 MMm.

14. Hantn kanunnapHoe gaeBneHue B Kanenbkax ptytu gnametpa d = 1,5 mkm (0 = 487
MH/m).

Omeem: Ap = 40/d = 13 atm.

15. Hawntn KN4 ymkna, coctoswero n3 asyx nsobap n gsyx aguabar, ecnu B npegenax
LUUKNa AgaBneHuMe maeanbHoro rasa mamensetrcs B n = 10 pas. Pabo4vee BewectBo —
naeanbHbIV ra3 c nokasarenem agvabarhbl .

Omeem:n=1-n"0"v,

16. [daBneHue p HacCbILWEHHOro napa pTyTn 3aBUCUT OT TemnepaTtypbl T no 3akoHy Inp = —a/T -
bInT + ¢, rge a,b,c — NnocTosiHHbIE. HanTK MOMAPHYIO TENMOTY UCNApeHUs PTYTU Kak PYHKLMIO
Temneparypsbl q(T ).

Omeem: q = R(a - bT ).



