MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmm kacegpomn
obuwel ¢busuku

/ Typuwes C.HO. /
18.06.2025 .

PABOYAA NPOrPAMMA YYEBEHOW AUCLUUNIIUHDI
B1.0.18 MexaHuka n monekynsipHaa cpusuka

1. Kog u HamMmeHoBaHMe HanpaBfeHUsa NoaroToBku/cneymnanbLHOCTU:

12.03.03 doTOHMKA U onTonHdoOpMaTUKaA

2. Mpocdhunb nogrotoBku/cneumanusaumua: PoToHMKa U onToMHdOopMaTUKa

3. KBanudmkauma BbinyckHuka: _6akanasp

4. Popma oOy4eHus: o4Has

5. Kacheppa, oTBevarowasn 3a peanmsaumro aucumnnuubl: 0801 kadeapa obLien
dur3mkm

CocTtaBuTtenu nporpammbl: 3aHUH Meopb EgzeHbeguY, doueHm, kaHoudam ¢hbu3UKO-
MamemMamu4ecKux HayK, OOUEeHm

7. PekomMeHaoBaHa: HayyHo-memodu4yeckum cosemom ¢buauyecko20 chakynbmema,

apomokosi Ne 5 om 20.05.2025 e.

8. YueOHbIM roa: 2025/2026 CemecTtp(bl)/TpumecTp(bl): 1




9. Uenu 1 3agaum y4e6HOM ANCLUUNIUNHBI

Llensamu oceoeHus y4ebHol ducuyuniuHbl 611sSH0MCs:

. chopMUpOBaThb Y CTYAEHTOB Hay4HYIO KapTUHY MMpa U AaTb UM OCHOBHbIE MOHATUS O
Hay4YHOM MeToA€e MO3HAHUS;

. 03HaKOMWUTb CTYAEHTOB C OCHOBHbIMM MOSIOXKEHUSAMN MEXAHNKN KaK HayKu O OBUXEHUN
MaTtepuanbHblx Ten. B pesynbTaTe NpoxoXaeHus Kypca CTyAeHT OOSMKEH MNoslyvvTb
npencraBneHne 06 OCHOBHbIX OM3NYECKUX SBNEHUAX N (PyHAAMEHTarNbHbIX 3aKOHaX
MEXaHWKN, COBPEMEHHbIX MeTodax UccrnenoBaHus mexaHudeckux cuctem. CtygeHT
AOSDKEH HAY4MTbCsl CaMOCTOSATENbHO pelaTb M CTaBUTb 3aJavyM UCCrenoBaHUs
MEXaHU4YeCKUX CUCTEM, NPOBOAUTb KOSIMYECTBEHHYIO OLEHKY (DU3NYECKUX BESTUYMH,
XapakTepuayLmMx COCTOSIHAE MEXaHW4YeCKOW CUCTEMbl, UCKaTb M OOMeHMBaTbCSA
Hay4YyHoOW MHdopMaLmen N oueHnBaTb CTeneHb e€ JO0CTOBEPHOCTN.

. NpuBUTL NPeaCTaBNEeHUs O MOMeEKynspHou duanke — pasgene obuwen usmnku,
nayyawwen d@uanyeckme SBneHNA U 3aKOHbl, OOYCrOBMNEHHble aToMapHO-
KOPMNYCKYNAPHbIM CTPOEHMEM BelwecTBa Ha OCHOBE MPOCTeNWMX abCTpakTHbIX
MOAEernen ¢ UCnonb3oBaHMEM MaTeEMATMYECKOro annapara;

o OCBOEHME CTydeHTaMW KMacCMYeCKOW Teopum  MOMEKYNSApHOM  PU3MKKM 1
TEPMOANHAMMKMN.

3adayu yyebHoU OucUuniuHbI:

. oBrnageHve QyHAaMeHTanbHbIMU MOHATUSIMWU  KIAcCUYEeCKoOW W PEeNnsiTUBMCTCKOM
MEXaHUKW;

pa3BUTMNE HaBbIKOB CAMOCTOSTENBHOIO HAay4YHOro UcCcneaoBaHNsa U3NYECcKUX 3agay;
oBnaaeHve MeTogamu NOCTaHOBKM U peLleHns 3a4a4 MeXaHUKu;

Hay4YUTb YMEHMIO CTaBUTb LIENM SKCNIEPUMEHTANBHOMO UCCNeaoBaHus;

OCBOEHME MEeTOJ0B 3KCMEePUMEHTarNbHOro UCCNeaoBaHNsa MexaHUYecKkux CUCTEM;
yMeTb UHTEepPnpeTnpoBaTb pe3yrnbTaTbl PMU3NYECKOro aKCNepMMeHTa 1 NpeacTaBnaTb
X B HarNsgHoMm BUAe.

. 00y4MTb CTYAEHTOB OCHOBHbIM MOHSATUSIM, 3aKOHAM W MeTodaM MOMEeKyrnsipHOM
du3nkn B 06bEME, AOCTAaTOYHOM ANS U3YyYeHUst PUNYECKUX ANCLUNIIMH HA COBPEMEHHOM
Hay4YHOM YPOBHE;

. Pa3BUTb HaBbIKM (PUINYECKOTO MbILLIMEHUS;

. cchopMmpoBaTh Yy CTYAEHTOB HABbIKW PELLEHUS TUMOBLIX 33434 MOJEKYNSAPHOW
DU3NKN N TEPMOAMHAMMUKY;

10. MecTo y4ye6HOM AMCLUMNNMUHBLI B CTPYyKType OMNOI:

OucumnnuHa «bB1.0.18 MexaHuka u MonekynsipHasa duanka» OTHOCUTCHA K
ancuunnuHam  6asoBor 4vactm uukna b1 ocHoBHOM oO6pasoBaTenbHOW NporpaMmbl
NnoaroToBKKM cneumanucToB no HanpaeneHuio 12.03.03 doToHuKa n onTonHd opmaTUKa.

[Ana ocBoeHna aucumnnuHbl «MexaHuka U MonekynspHasa usnka» Heobxoanmbl
3HaHUs, YMEHUS U KOMMEeTeHuuW, nornyvyeHHble B Xxoge wusydeHus kypca b1.0.12
«MaTemaTunyecknin aHanm3» OCHOBHOW NpodeccnoHarnbHon obpasoBaTesibHON NporpaMmmbl
noaroToBku crneuunanucToB no HarnpasneHutio 12.03.03 doToHMka 1 onTonHdopmaTtuka. B
pesynbTate NPOXOXOEeHUS AaHHOW AUCUMNMUHBLI O0y4YaloWmnncs [oImKeH npuobpecTu



3HaHUA, yMeHUs, HaBblkM 06LenpodeccuoHanbHbiX KOMMNETEHUMN, HEOBXOauUMbIX Ans
obecneyveHnsa TpyaoBbIX PyHKUMI npodeccmnoHanbHblx ctaHaapTos 40.037 «Cneynanuct no
pa3paboTke TeXHOMNOrMM NPomM3BoACTBa NPMOOPOB KBAHTOBOW 3NIEKTPOHUKN U DOTOHUKN» U
29.004 «Cneumanuct B obnactM NpPOEKTMPOBaHMUS M COMNPOBOXAEHUS MPOU3BOACTBA
ONTOTEXHUKN, ONTUYECKNX N ONTUKO-INEKTPOHHBIX NPUOOPOB 1 KOMMIEKCOBY.

[aHHas gucumnnuvHa aBnaeTcda npejwecTsylowen ang obuwenpodeccmoHanbHbIX U
npodeccnoHarnbHbIX OUCUUNIIMH, TakKMX Kak «IQNeKTpu4YecTBo M MarHeTuam», «OnTukar,
«ATOMHaa wn sagepHas dusnkay, «OnekTpoanHamuka», «KBaHTOBasi MexaHuka U
cTatuctmyeckas omsmkar». 3HaHUs, NonyyYeHHble NPU 0CBOEHUN AMcunniiMHbl «MexaHuka u
MorekynspHasa dusnka» HeobxoauMbl NPU NPOXOXOEHUN NPOU3BOACTBEHHbLIX NPAKTUK U
BbINOSTHEHUKN GakanaBpPCKOW BbINMYCKHON KBanMduKaunoHHON paboTbl n3nke.

11. NMnaHupyemble pe3ynbTaTbl 06y4eHUs No gucumMnnanHe/Mmoaynio (3HaHUs, YMEHUs,
HaBblKW), COOTHECEHHble C  MNaHupyeMbiMU  pe3ynbTaTamMuM  OCBOEHMUS
obpasoBaTenbLHOW NporpaMmmMbl (KOMMETEHUUSAMU) U UHAMKATOPaMU UX AOCTUKEHUSA:

Kog HassaHuve Koa(bl) WngukaTop(bl) Mnanvpyemble pedynbTatbl 06y4eHus
KOMMeTeHUmmn

OrlNK- | CnocobeH OlMNK-1.1 | MpumeHsieT  3HaHua | CTyQeHT AOSKEH:

1 NMPUMEHATb €CTECTBEHHbIX HayK B 3HaTb OCHOBHbIE MOJIOXEHUS MEXaHUKN N eé
€CTeCTBEHHOHay4YHble NHXXEHEPHON MpakTuke | PA3AENOB, TakMX Kak: KMHemaTWka, AMHamuka
1 obLenHxeHepHble YacTuubl u abconTHO TBEpAOro Tena,
3HaHWS, MeToabl cTaTuka, 3NeMeHTapHasi Teopust YnpyrocTt,
MaTemMaTn4ecKoro OCHOBbl Teopun KonebGaHuh U BOMHOBbLIX
aHanusa u NpoLEeCCcoB, OCHOBHbIe NonoXeHus
MOJENMPOBaHUs B rmapoanuHamuku, OCHOBHbIe NnornoXeHus
NH)XEHepHOM cneumanbHON TEOPUN OTHOCUTENBLHOCTMY;
neaTenbHoCTH, CTyOeHT JOIKEH:

CBsi3aHHOW C 3HaTb OCHOBHbIE MONOXEHUSI TEPMOANHAMMKN:
OTOHHBLIMK NOHATME O TemnepaType W TemnepaTypHbIX
TEXHOMNOTNsIMU WwKanax, MOHATME O TepMOAMHAMUYECKOM
06paboTku paBHOBECMM U Mpoueccax pPaBHOBECHOW
nHopMaumm, TepMoavHaMuKku, NepBoe U BTOPOe Hadvana
NPOEKTUPOBAHNEM, TepMoaMHaMUKW, MOHsTME 06  SHTponuu;
KOHCTPYMpPOBaHMEM U arieMeHTapHyto KMHETNYECKYHO TEopuio
TEXHOMNOTNAMMU moeanbHOro rasa W SIBNEHUA nepeHoca,
Npou3BOACTBA pacnpegenenHuss MakcBenna u bBonbumaHa,
3NIEMEHTOB, CBOWCTBA XWNOKOCTEN U pacTBOPOB, NMOHATUE O
npnbopoB 1 cuctem da3oBbIX Nepexoax;
POTOHUKN 1 YMETb: MPUMEHSATb 3aKOHbl MexXaHuWKu Aans
ONTOUHGOPMATHKN aHanusa siIBMeHWn npupoabl U TEXHUYECKUX
npoLieccos, co3gaeaTtb 3rneMeHTapHble
MOAENN MeXaHU4YeCKUX CUCTEM U MPOBOAUTL
COOTBETCTBYIOLLMNE OLEHOYHbIE PACYETHI;
BNagetb: MeTogamMM MOCTPOEHUSI MNPOCThbIX
MaTtemMaTU4eckux Moaenen MexaHUYeckux
cucteM, MeToJamMuM KavyeCTBEHHOro aHanusa
MEXaHNYECKNX CUCTEM

OlK- | Cnoco6eH npoeogutb | OMK-3.1 | BeibupaeT u CTyneHT JomnxKeH:

3 3KCcnepuMeHTanbHble ncnonb3yet 3HaTb METOAbI PELLEHMST TUMOBbIX PUNYECKNX
uccnenoBanmus n COOTBETCTBYIOLLME 3a7a4 aHanMsa MexaHU4eckux CUCTeMm;
obpabatbiBaTh 1 COBPEMEHHBIE a[leKBaTHOCTb HAMAEHHOIrO pPeLLeHWs;
npencTaenATb METOANKM 1 BrnageTb MeToJamu MoCTPOEHUs (PU3NYECKoN
MNonyYeHHbIe AaHHbIe obopypaosaHue ans MOAENW UCCNEeayeMOro SBIEHUSI.

npoBeAeHus




C y4eToM creundukmn 3KCNEepUMeEHTarbHbIX
n3MepeHun B nuccrefoBaHnin U
cucTemax u N3MepeHnin
ycTponcTeax OrK-3.2 | ObpabatbiBaeT n CTyOeHT JOIMKEH:
DOTOHMKM 1 npeacrasnset 3HaTb: OCHOBHblE MPUHLUWMNBI COBPEMEHHbIX
ONTOMHGOPMATHKN MOMyYeHHble MeToa0B nccrnegoBaHus MEeXaHUYeCKMX
aKCNepUMEHTanbHbIe CcuUCTEM, MWX [OCTOMHCTBA, HeJoCTaTkKu W
[aHHbIE AN OrpaHNyeHus; )
yMeTb: OCYLLUECTBNSATL  MOWUCK  Hay4YHOMN
nomny-eHIs WHdOpMaLuK, oLeHnBaTb €€ AOCTOBEPHOCT;
060CHOBAHHbIX BnageTb. TEXHOMOMMSIMM MOWUCKA  Hay4yHOIA
BbIBOOOB VIH(*)OpMaLI,VIVI
CTyoeHT  pomkeH: BnageTb  MeToAamu
aHanMTUYECcKOr0 W YUCIIEHHOTro  peLleHus
anrebpanyeckmx " 06bIKHOBEHHbIX
andpdepeHumanbHbIX ypaBHEHUA, YpaBHEHUN
MaTeMaTnyeckon PrU3nKku

12. O6bemM AgucUMNIUHBbI B 3a4€THbIX eaAnHMLUAax/Yac. (s coomeemcmeuu ¢ y4ebHbIM MIaHOM) —
6/216

dopma NpPoMeXyTOHYHOM aTTecTaLumm 3a4€T/a9K3aMeH

13. TpynoémkocTb No BuAam y4ebHown paboTbl

TpyaoémkocTb
Bug yyebHom paboThbl Bcero Mo cemecTpam
1-bIi cemecTp
AyanTOpHbIE 3aHATUS 102 102
nekunmn 34 34
B TOM 4uUcne: npakTnyeckne 34 34
nabopartopHble 34 34
CamocTodarenbHas paboTa 78 78
B TOM 4ucre: KypcoBas paboTa - -
(npoekT)
dopMa NpoMeXyToOYHON aTTecTaumm 36 36
(5k3ameH — 4ac.)
UToro: 216 216

13.1. CopepxaHue AUCLUUNIIUHbI

Peanunsauus
pasgena
HanmeHoBaHue pasgena OUCLUMNMANHBI C
Ne n/n CogaepxaHue pasgena AUCuUmUnivHbl
OUCLUMMMNHBI NOMOLLbIO
OHNauH-Kypca,
QYMK*
1. Nekunn
1.1 KnuHematuka 1. MNMpeameT n 3agaym MexaHukn Kypc obuuen
2. KnHemaTtnka matepumanbHOM TOYKM bunsnkm -
3. PasnoxeHune yckopeHus Ha KOMMOHeHTbI. [IBuxeHue no MexaHuka
OKPY>XHOCTMU. (edu.vsu.ru)
4. NHepumanbHble cuctembl otcuéTa. MNpeobpasoBaHus
Manunes.

1.2 [OuHamuka yactuupbl 5. Macca, nmnynec. Cuna, npumepbl cun. 3akoHbl HbloToHa.
LleHTp macc cuctembl Ter.

6. 3akoH coxpaHeHus nmnynsca

1.3 Pa6oTta u aHeprus 7. Pabota, mowwHoCTb. KnHeTnyeckasi aHeprusi.

8. MoTeHunanbHasa aHeprus.

9. 3aKOH COXpaHEHUs1 MEXaHUYECKOW SHEPTUN.

10. MomeHT nMnynbca n MOMEHT cui. 3aKOH COXpaHeHUs!

MOMEHTa nMnynbca.
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1.4

MexaHuka TBépAoro Tena

11. Buabl ABMXEHNUs1 TBEPOOroO Tena

12. KuHematuka TBEpAoro Tena.

13. MoMeHT uMmnynbca Tena npu BpaLleHnn BOKpyr
3aKpennéHHoM ocu. [MaBHbIe OCK U FMaBHbIE MOMEHTHI
nHepumun. Teopema [lovireHca-LLUTenHepa.

14. Onnamuka TBEpAOro Tena Mpockon, BbIHYXAeHHas
npeweccusi rmpockona.

15

Ynpyrvue ceoncTBa
TBEPAbIX TEN

15. MNoHsiTne 06 ynpyrnx cBorcTBax Ten. Buabl aecbopmaunii.
16.3akoH Nyka.
17. QHeprus ynpyron gecdopmaumn..

1.7

KonebaHus n BOmHbI

18. KonebaTenbHoe aBmxeHne. MapMOHUYeCKUi
oCUMNAATOP. YpaBHEHNE 1 3aKOH rapMOHNYECKNX
konebaHui.

19. SHeprus konebaHui.

1.8

OCHOBbI MEXaHUKN
XNOKocTen n rasos

20. OCHOBHbIE NMOHATUSA MEXaHWKM CMMOLUHbLIX cpes.
M'mppocTtaTuka. TedeHne naeansHOW XUAKOCTU. Y paBHEHNE
bepHynnu, doopmyna Toppuyennu.

21. TeyeHwne Ba3kon xumakoctn. Popmyna HeloToHa.
dopmyna lNyasénna. Yucno PenHonbaca.

1.9

OcHoBbI cneunansHoOn
TEOPUN OTHOCUTESNBHOCTU

22. MNoctynatel CTO.

23. 3amenneHne BpeMEHU 1 CoKpalleHUe AMNMHbI.
MpeobpasoBaHus JlopeHua, MHTepBan.

24. PenstuBncTtckas AMHamuka. PenaTuBucTckas aHeprms.
OKBMBANEHTHOCTb MacChl 1 3HEPTUN.

1.10

OcHoBbI TepMoanHaMUKun

1. NpeameT 1 3agaun Kypca MOneKynspHOn OUsnKu.
AKCMOMbI TEPMOAMHAMUKM.

2. TepmoaguHamuyeckme npoueccsl, pabota. Nepsoe Havarno
TEPMOAMHAMUKM.

3. TennoémkocTb. MNonutponuyeckne npoueccel. TeyeHve
rasa, CKOpocCTb 3ByKa B rase.

4. BTopoe Havano tepmoanHamunkn. Teopema KapHo,
TepMoaMHaMmyeckas Likana temnepartyp. 5. QHTponus n
HepaBeHcTBO Knayanyca.

Kypc obuuen
usmkm -
MonekynspHas
cusvka
(edu.vsu.ru)

111

OCHOBbI CTAaTUCTUYECKON
MexXaHUKN

6. CTaTucTmyeckoe onmcaHve CUCTeM MHOMMX YacTuu,
OCHOBHbIE MOHATUS TEOPUM BEPOATHOCTEMN.

7. KnHeTnyeckas Teopus ngeanbHoro rasa. Knaccuyeckas
Teopus TennoéMKOCTH.

8. Pacnpegenenunsa Makceernna no CKOPOCTSM.

9. PacnpegeneHue bonbumaHa. bapomeTtpudeckas
dopmyna.

10. CTaTMCTUYECKUI CMbICIN BTOPOrO Havana TepMoavHamMukn
1 aHTponug. Popmyna bonbumaHa Ans 3HTponuu.

1.12

ABneHus nepeHoca

11. CTonkHOBEHWs1 MOneKyn, AnvHa ceobogHoro npobera.
12. ABneHns nepeHoca: Anddysmns, BA3KOCTb,
TENnonpoBOAHOCTb.

13. YnbTpapas3pexeHHble rasbl U BaKyyM.

1.13

CocTosiHMS BellecTBa

14. PeanbHble rasel. Mogenbs rasa Ban gep Baanbca.
15. N3oTepmbl raza BaH gep Baanbca.

16. 2KngkocTtu, NOBEPXHOCTHBIE SBMEHUS.

17. KanunnspHble ssnenHus, dopmyna Jlannaca.

15

da3zoBble npeBpaLleHns

19. dasbl BewecTBa. Pasosble nepexonbl 1-ro n 2-ro poaa.
Onarpammbl cocTosiHus. YpaBHeHue KnanepoHa-Knaysuyca.
20. HacblweHHbI nap. KnuneHve, TpoviHble TOYKU.

2. MpakTMyeckue 3aHATUA

2.1

KnHemaTtuka

1. PaBHOMepHOE ABWMXEHNE.
2. PaBHOyCcKOpeHHOe ABUXEHNE.

Kypc o6uien
usmkm -

MexaHuka
(edu.vsu.ru)

2.2

OunHammka vyacTmubl

3. [1BuxxeHne Ten Ha HaKNOHHOW NNOCKOCTH.
4. [1BmxeHne noa AeWCTBUEM CUMbl CONPOTUBIEHMS!, CUIbI
TPEHUS.

2.3

Pa6ota v sHeprus

5. PaboTa cunsbil.
6. 3aKOHbI COXpaHEHWS MMNYNbCa U SHEPrnn

2.4

MexaHuka TBEéporo Tena

7. KuHematuka TBEpAOrO TENa.
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8. luHamuka TBEpJOro Tena.
2.5 KonebaHus v BomnHbl 9. NapmoHuyeckme konebaHus, 3aTyxatowme konebaHums.
2.6 OcHoBbI cneLmansHOn 10. PenatmBucTckas mexaHuka.
TEOpUN OTHOCUTENBLHOCTU 11. KoHTponbHas paboTa.
2.7 TepmoguHamuka 1. MNpouecckbl ¢ ngeanbHbIM rasom. Kypc o6uuien
2. YpaBHeHMe COCTOSHUS MaearnbHOro rasa. buraukm -
3. TennoémkocTb. MonekynsapHas
4. Kpyrosble npoveccsbl. dusmka
5. OHTpOnusA
2.8 MonekynsapHo- 6. Pacnpepenenuns Makcsenna.
KnHeTu4eckas Teopus 7. Pacnpepenenue bonbumaHa, 6apomeTpuyeckas
dopmyna.
29 daszoBble NpeBpaLleHns 18. lNMpouecchl ¢ HacbILWEeHHbIM NapoMm
9. TennoTebl NNaBneHuns, napoobpasoBaHns
10. KoHTponbHasa paboTa
3. JlabopaTopHble 3aHATUA
3.1 BsogHoe 3aHATHe MpaBuna TexHukn BGesonacHoCcTM  npu  BbiNofnHeHWn | Kypc obuien
nabopaTtopHbIx paboT N0 MexaHuke, MoNeKkynsapHoOm usmke n | UsUKKM -
TepMogmHamuke MexaHuka
3.2 Teopus norpeLLHocTen OcBOEHMe MeTOOUKM pacyéTa NorpeLLHOCTeR NPSMbIX U (edu.vsu.ru)
KOCBEHHbIX U3MEPEHUI Ha NpUMepe onpeaeneHust NNoTHOCTH
Tena npaBubHON reomeTpu4eckon dopmbl
3.3. JlTabopaTopHas paboTa 1 OnpegeneHne NNOTHOCTM TBEPAOro TeNa, UMEIoLLLEro
NpaBWIbHYO FrEOMETPUYECKYH0 popmy.
34 JlabopaTopHas pabota 2 N3mepeHne ckopocTu nynu metogom 6annuctnyeckoro
MasiTHMKA.
3.5 JlabopaTopHas paboTa 3 M3yyeHune gBmxeHus mastHuka Makceenna.
3.6 JlabopaTopHas paboTa 4 M3y4yeHune BpallaTensHOro ABMXeHus Tena
3.8 JlabopaTopHas paboTa 6 SKcnepumeHTanbHas npoBepka Teopemsbl [onreHca-
LWtenHepa
3.9 JlabopaTopHas pabota 8 WccnepoBaHne konebatenbHOro ABMXEHWUs] OU3NYECKOTO U
MaTeEMaTUYECKOro MasiTHUKa.
3.10 JTabopaTtopHas paboTa 1
M3y4eHre 3aKkoHa HOpPManbHOro pacnpegeneHuns
3.11 JlabopaTopHas pabota 3 OnpepenexHve cpefHew AnvHel npobera Monekyn Bosgyxa
3.12 JlabopaTopHas pabota 4 MN3yyeHre 3aBnCMMOCTH KOadprumeHTa BA3KOCTH OT
Temnepatypbl Ha BuckoaumeTpe OcTBanbaa
3.13 JlabopaTopHas paboTa 5 Onpepenexve KoahduuneHTa BHYTPEHHETO
Tpennst metogom CTokca
3.14 JlabopaTopHas pabota 6 OnpeneneHne koadULMEHTA BHYTPEHHETO TPEHUS
pPOTaLMOHHOIO BUCKO3MMETpa
3.15 ITabopaTopHas paboTa 7 OnpepgeneHve oTHOLIEHUI TENNOEMKOCTEN ra3oB METOLOM
Knemana u [e3opma
3.16 JlabopaTopHas pabota 8 OnpepgeneHune koadnLMeHTa NOBEPXHOCTHOIO HATSXKEHNS
METOLO0M KOMMEeHcaLMn pa3HoCTV AaBMNeHnin
3.18 JlabopaTtopHasa pa6ota 10 M3yyeHne 3aBUCMMOCTM KO3bmLMeHTa NOBEPXHOCTHOIO
HaTshKeHWst OT TemnepaTypbl MeToaom KaHTtopa-PebuHaepa
3.18 JlabopaTopHas pabota 11 OnpepeneHune koadpdumumeHTa 06BEMHOIO pacLUMpeHnst
XngkocTten

13.2. Tembl (pasgenbl) oMcUMnNnHLL U BUObI 3aHATUI



https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/course/view.php?id=6065
https://edu.vsu.ru/course/view.php?id=6065
https://edu.vsu.ru/course/view.php?id=6065
https://edu.vsu.ru/course/view.php?id=6065

Ne HavmeHoBaHue Tembl Buabl 3aHaTUA (KONIMYECTBO YacoB)
n/n (pasnena) Jlekumm MpakTuyeckme | JlabopaTopHbie CamoctosTenbHas Bcero
OVCLMMMNUHbI pabota
1 KnHemaTtuka 2 2 2 6 12
2 [nHamunka yactmubl 4 4 4 8 20
3 PaboTa n 3Heprus 4 4 0 8 16
4 MexaHuka TBEpLOro 4 4 4 6 18
Tena
LleHTpanbHOe none u
5 3aKOH 1 1 0 2 4
TArOTEHUS
Ynpyrue csoncTtea
6 TBEPAObIX 1 1 4 2 8
Ten
7 KonebaHus 1 BomHbI 2 2 4 6 14
OCHOBbI MEXaAHWNKM
8 KNOKOCTEN 1 2 4 6 13
1 rasoB
OcHoBbI cneunansHom
9 Teopumn 4 4 0 8 16
OTHOCUTENBHOCTYU
10 OcroBb! 4 4 4 8 20
TEPMOANHAMUKMN
OcHoBbI
11 CTaTUCTUYECKON 3 4 4 8 19
MEeXaHWNKN
12 fBneHus nepeHoca 2 2 4 6 14
13 | CocTosiHus BewlecTBa 1 0 0 2 3
14 daszoBble 1 0 0 5 3
npeBpaLleHns
KoHTponb 36
WTtoro: 34 34 34 78 216

14. MeToguueckue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLUMNIINHDI:

PaboTa c KOHCneKkTamu Nekuun, YteHue nutepaTtypbl No NpegMeTy; pelleHne 3agad no
Kypcy; BbINoNHeHne u odopmneHne nabopaTtopHbix paboT B TeyeHue cemecTpa;
NocTeneHHOEe OCBOEHNE MaTeMaTMYEeCKNX NakeToB (Hanpumep, Maxima n gp.).

CamocTosaTensHas paboTta CTygeHTOB B TeYeHNe cemecTpa BKNoYaeT cnegyouime
dopMbl paboTbl 1 BUAbI KOHTPONS:

+  NOArOTOBKA K NPAKTUYECKNM 3aHATUSM;

Npy  MOArOTOBKE K MNPaKTUYECKMM  3aHATUAM  Heobxoammo  npopabotatb
TeopeTuyeckne BOMPOCbI 3aHATUS C  UCMOSMb30BaHMEM MaTtepuana nekumn U
pekoMmeHayemMon nutepaTtypbl, NOApobHO pasobpaTb NpuvMepbl pelleHus  3ajad,
pa3obpaHHbIX Ha NEKUMSIX, BbIMOMHUTL AOMalLHME 3a4aHus No 4aHHOW TEME;

+  NOArOTOBKA K KONMOKBUMYMY MO NIEKLMOHHOMY KYPCY;

npwv NOLrOTOBKE K KOSSTIOKBUYMY MO NEKUMOHHOMY Kypcy Heobxogumo npopaboTtatb
TeopeTu4eckne BOMPOCbI AAHHOMO MOAyNs C WUCMONb3OBaHMEM MaTepuana nekuui wu
pekomMmeHayeMon nutepaTypbl, NogpobHO pa3obpaTtb NpuMepbl, pa3obpaHHbIe Ha NeKUMsIX,
BbINOSIHUTL AOMALUHWE 3a4aHus N0 JaHHOMY MOLYIHO;

lMokasaTenem ycnewHoW Tekywen paboTbl CTyAeHTa SABNAETCA exeHenernbHoe
BbINOSIHEHWE 3adaHuMM  Ha npakTuyeckux 3aHaTuax. Metogudeckoe obecneveHve
CaMOCTOATENbHOW paboThbl CTYLEHTOB MO KYpPCY BKIIOYaET:




KOHCMEKT NEeKUUN;
OCHOBHYIO nnTepaTypy;

[OMNONHUTENBHYIO NUTEpPaTypYy;
y4yebHo-meToamyeckoe obecneveHmne ansi CaMocToATENbHOW paboThl.

15. MNepeyeHb OCHOBHOW W [ONONHUTENLHOW NUTEpPaTypbl, PECYPCOB WHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n

MNcToYHMK

1

CueyxuH [.B. O6wmi kypc dusmkm : yaebHoe nocobue onsa ctya. ous.
cneunanbHocTen By3oB : B 5 T. T.1: MexaHuka/ [J.B. CuByxuH. — Mockga :
PU3MATIINT, 2014. — 560 c.

Mapwakos, AnekcaHap Hwukonaesmy. Puamka B KMYeBbIX 3afjadvax. MexaHuka.
Konebanus. Akyctuka : [yyebHoe nocobue] / A.H. MNapwakoB .— [onronpygHbin :
UHtennekt, 2013 .— 238, [1] c. : nn. — bubnuorp. B KoHUe KH. — ISBN 978-5-91559-
133-1.

CuByxvH, Omutpun Bacunbesnd. O6wmii Kypc dumaunkm : yuebHoe nocobue ans cTya.
¢un3. cneumanbHocTten By3oB : B 5 1. / O.B.CByxuH .— M. : ®Pusmarnut. T. 2:
TepmognHamuka u MmonekynsapHas gusmka .— Mag. 5-e, ucnp. — 2014 .— 543 c. : un. —
MmeH. ykas., npeam. ykas. : ¢.529-537 .— ISBN 5-9221-0601-5.

[Napwakos, AnekcaHOp Hukonaesud. ®u3snka B KIto4eBbIX 3a4a4ax. TennoBblie ABNEHNS
n monekynsipHasi pmsmka : [y4ebHoe nocobwue] / A.H. MNapwakoB .— [donronpygHbin :
UagaTtensckun Jom "UHtennext", 2018 .— 223, [1] c. : n. — bubnuorp. B KOHUE KH. —
ISBN 978-5-91559-243-7.

0) gononHuTensHasa nutepaTtypa:

Ne n/n NcTouHMK
Mpopoe U.E. 3agaun no obuwen dumsuke / UN.E. Mipogos. — M.: JllabopaTopusi 6a30BbIX 3HAHUNA.
1
2009r.432c.
Knunckux A.®. Kypc obLien ounankm : MexaHmka 1 OCHOBbI TEOPUM OTHOCUTENBHOCTH : y4eb.
2 nocobve / A.®. KnmHcknx, A.B. MepembsiHuH, H.IM. CtagHas ; BopoHeXCKuiA rocy4apCTBEHHBIN
yHuBepcuTeT. — BopoHex : NspgaTtensckuin gom BIY, 2019. — 241 c.
3 Oetnad A.A. Kypc dmamkn : y4eb. nocobue gnsa ctyg. BTy3os / A.A. detnad, 6.M. Asopckun. —

Mocksa : Mispgatenbckuin ueHTp «Akagemusiy, 2015. — 719 c.

B) MH(OPMaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesibHble pecypchl (OuLManbHble pecypchbl UHTEPHET)*:

Ne n/n

Pecypc

OnekTpoHHasa 6ubnuoteka BI'Y https://lib.vsu.ru

OneKTpoHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

OBC «JlaHb» https://e.lanbook.com/

«YHuBepcuTeTckas bubnmoteka online» https://biblioclub.ru/

«KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

o|ul|n|w|N (k|5

«PYKOHT» (UTC KoHtekctym) https://lib.rucont.ru/

16. NMepeyeHb y4eGHO-MeTOANYECKOro obecneyeHUs Ansi CaMoCcTosiTeNIbHOW paboThbl
(y4yeb6HO-Memodu4yeckue pekomMeHOauyuu, mnocobus, 3adayHUKu, Memoodu4yecKue
yKa3aHusi 1o ebIMnosIHeHUIo NpaKkmu4YecKkux (KOHMpOoJibHbIX), Kypcoebix pabom u dp.)

| Nen/n |

McTOYHMK |



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?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/
https://edu.vsu.ru/
https://e.lanbook.com/
https://biblioclub.ru/
http://www.studmedlib.ru/
https://lib.rucont.ru/

JlabopaTopHbIvi NpakTUkyM No Kypcy obuien dusnkm : MexaHuka / O.M. MNonuubiHa, U.E. 3aHuH,

1 A.®. KnuHcknx, A.B. MepembsaHuH, H.I. CtagHas ; BopoHexcknii rocyaapcTBeHHbIN
yHuBepcuteT. — BopoHex : MsgaTtensckun gom BIY, 2019. — 161 c.
> Crpenkos C.I. C6opHuK 3agay no obuiemy kypcy pumaukm : B 5 kH. KH. 1: MexaHuka / C.T1.

Ctpenkos [n ap.]; nog pea. N.A. Akoenea — M. : duamatnut : JlaHb, 2006. — 240 c.
JTabopaTopHbIN NpakTUKym no Kypcy obuwien dunsnkm : Mexanuka / O.M. NonuupiHa, U.E.

3 3aHnH; BOpOHEXCKNN rocyqapCTBEHHbIA YHUBEPCUTET. — BopoHex : 3gatenbckuii oom
BIy, 2019. — 161 c.
4 Wponos U.E. MexaHuka. OCHOBHbIE 3aKOHbI : y4eb. nocobue ang ctyg. hus. cneumansHocTen

By30B / VI.E. Mpogos. — M.: BuHowm. Jlabopatopus 6a3oBbix 3HaHui. 2013. — 309 c.

17. ObpasoBaTtenbHble TeXHONOrMn, UCNOoJb3yeMble Npu peanusaunm y4eoHomn
OUCLUUNIUHBI, BKITIOYaA AUCTaHUMOHHbIe o6pa3oBaTtenbHble TexHonorum (40T,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Ana peanusaumn y4ebHOM ANCUMNAUHBI UCMONb3YITCA criegyowme NHPOPMaLMNOHHBIE
TEXHOSOrMN: 3NeMEHTbI NporpamMmmMmmpoBaHns (Ana o6paboTkm pe3ynbTaToB 3KCNEPUMEHTOB
B nabopaTtopHbix paboTax), paboTa C 3NEKTPOHHLIMA pecypcaMuM Ha nopTanax
www.edu.vsu.ru (nekummn Ha obpasoBaTenbHbIX NNnaTdopMax, BblknagblBaHNE 3NIEKTPOHHbIX
BapuMaHTOB 3afayHUKOB, y4ebHbiIX NOCOOMI Ha NMYHBIX CTpaHuMuax npenogaBaTenen B
obpasoBatenbHomM nopTane), www.lib.vsu.ru (pabota c anekTpoHHOW 6a3on [aHHbIX
oubnuotekn BIY); ucnonb3oBaHve B MOArOTOBKE MaTepuanoB nekuunm u B pabote co
CTyQeHTaMM pasnnyHbiX NPOrpaMMHbIX MaTeEMaTUYECKNX NPOAYKTOB, TakMX Kak Maxima u
Ap.

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHDI:

JlekumoHHan ayautopusi, Aocka MenoBasi wiM MapkepHaa 1 wWwT., CTOnbl, CTynbA B
HeobGxoaumMom Konudectee. JlabopaTtopHble paboTbl MO MEXaHWKe MpOBOAATCA B
nabopatopun kadegpbl obwen pmsnkn Ne145. JlabopatopHble paboTbl MO MONEKYNSPHOM
du13mnke 1 TepmoamMHaMuke NnpoBoaaTca B nabopatopum kadeapbl obuwen guamkm Ne135 (r.
BopoHex, YHuBepcuteTckaa nnowagb, A.1). JlabopaTopHble npoBogsTca B rpynne no
nogrpynnam go 15 yenosex.

JTabopaTopum ocHalleHa HeoBXO0aUMbIM KONMYECTBOM paboyumx MecT (28 CTonoB, M3 HUX
cTon Ans npenogasartensd, cton ansa nabopaHTta, 4 ctona 6e3 obopynoBaHus, 22 ctona ¢
obopyaoBaHMeM [Ona  BbINOfHEHMst nabopaTopHbiX paboT no kypcy «MexaHuka,
MOneKynspHas duauka n tepmoaMHamukay, 45 cTtynbeB), KOMNbIOTEPOM AnNst 06paboTku
pe3ynbTaToB BbIYUCIIEHUIN, KOMMNIEeKTamu ANna BbiNONHEeHUs nabopaTtopHbiXx paboT no
mMexaHuke (aya. 145):

- KOMMNekT dwmaunyecknx npudopos KOOI (maatHuk Ob6epbeka, [mpockon,
YHuBepcanbHbIn MasTHUK, KpyTuUnbHbIM MaaTHUK, MassTHUK MakcBenna);

- BannNNCTUYECKUN MasITHUK;

- yCTaHOBKa [Ons ornpegeneHuss MOMEHTOB WHepuuu Tern U NPOBEPKN TeopeMbl
MonreHca-LUTenHepa (TpudunspHbIi NOABEC, NEKTPOHHbIN CEKYHOOMEP) — 2 YCTAHOBKMY;

- KPYTUNbHbIN MasiTHUK;

- yCTaHOBKa AS1s onpeaeneHnss MOMEHTOB MHEPLUN TBEPAbIX Ten;

- yCTaHOBKa 4119 onpeaeneHns Moayns ynpyrocTu;

- WTaHreHUMpKynu (5 MHCTPYMEHTOB), BECbI pblYaXHble ¢ pasHoBecamu (3 npubopa);

- MoaynbHbIN y4ebHbI komnnekc MYK-M1-MNMO «MexaHuka 1» (2 wr);

- Mo4ynbHbIN y4ebHbI komnnekc MYK-M2-MNMO «MexaHuka 2» (2 wr);

- yCTaHOBKa Ang nsyveHusi bmeHmm (konebaHmim CBA3aHHbIX CUCTEM);


http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

- YCTaHOBKa A51d nccnenoBaHusa 3atyxatowmx KonebaHun.

KomnnekTbl Ans BeinonNHeHNA nabopaTopHbix paboT no MonekynsapHon ousmnke n
TepmoanHamuke (aya. 135) :

- YCTaHOBKa Anga onpegenexHns anvHel ceoboaHoro npobera monekyn Bo3gyxa (2
wT.);
- Bucko3mmeTp OcTBanbaa;

- yCTaHOBKa Ang onpeaeneHnst kodaduumeHTa BHyTPEHHEro TPeHMUS METOAOM
Crokca;

- POTaUMOHHbIN BUCKO3UMETP;

- yCTaHOBKa ANs onpeneneHns NoBepXHOCTHOIO HaTSXKEHUS! BOAbI;

- yCTaHOBKa ANg onpeaeneHnsi 3aBUCMMOCTUN MOBEPXHOCTHOIO HaTSXKeHNSA BOAbl OT
Temnepatypsbl (2 wWr.);

- yCTaHOBKa Ans onpeaeneHuns KoadpuumneHT 06 EMHOI0 pacLUMpeHUs XNOKOCTEN;

- yCTaHOBKa AS1s1 onpeaeneHns CKopoCcTU 3ByKa MHTepMEepPEeHUNOHHBIM METOLOM,;

- TKO ansa nab. «Monekyn.cpus. n TepmoguHam.»: ®rT1-1, ®rT1-3, OriT1-6, riT1-
8, ®IT1-10, ®MNT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 u
KOMNoHkamu (1 wr.).

Aydumopusi Orisi camocmosimersibHol pabomsi cmydeHmos kagheOpb! obuwiet chusuku Ne134
(e. BopoHex, YHusepcumemckas nnowadb, 0.1). Komnbromepbi DELL — 4 wm.,
[MoOknoyeHue k cemu WHmMepHem u ¢ obecrieyeHuemM d0ocmyrna K 3/1€KMpPOHHOU

UHopMayuoHHO-obpasosamenbHol cpede BIY; Microsoft Windows 7, dozoeop 3010-
15/207-19 om 30.04.2019.

19. OueHou4HbIe cpeAcTBa ANl NPOBeAEHUA TEKYLIEeM U NPOMEXYTOYHOMW aTTecTauumn

MopsifoK OLeHKM OCBOEHUsi oby4datommucs ydebHoro maTtepuana onpegensieTcs
cofepXXaHMeM crieayoLmx pasaenoB AUCLUUMIUHDI:

HanmeHoBaHue
No NHavkaTop(bl)
0 pasgena
KomneteHuusa(n) | [ocTmxeHus OueHou4Hble cpeacTBa
n/n ONCLUUNITNHbI
KOMMneTeHunn
(Mogyns)
OlK-1.2,
11 KiHeMaTuKa OrkK-1 OMK-3.1, MpakTnyeckne 3aHaTnA 1.
OrlK-3 OMK-3.2 KoHTponbHas paboTa 1
MpakTuyeckmne 3aHaTUA 1.
[HaMKa OrK-1, OrliK-1.2, OTyéT no nabopaTtopHom
1.2 4ACTULLbI OrlK-3 OrllK-3.1, paboTte 2
H OrlK-3.2 KoHTponbHas paboTta 1
OrK-1 OrK-1.2, lMpakTnyeckne 3aHATUA 2.
1.3 | PaboTta un aHeprug OrK-3 OrliK-3.1, OTyéT no nabopaTtopHoMn
OlK-3.2 pabote 2,3.
14 MexaHuka OrK-1 OrK-1.2, lMpakTnyeckne 3aHATUA 3.
' TBEPAOro Tena OrK-3 OrliK-3.1, OTyéT no nabopaTtopHomn




Orl1K-3.2 pabote 1,2,3,4,5,6,7.
LleHTpanbHoe OrK-1 OrlK-1.2,
15 nosie n 3aKoH OrK-3 OriK-3.1, MpakTnyeckoe 3aHATHE 4.
TArOTEHNS Orl1K-3.2
VIOVIvie CBONCTBA OrlK-1 OrliK-1.2, MpakTnyeckoe 3aHATHE 4.
1.6 ?gé LiX TEn OrK-3 OrK-3.1, OTyéT no nabopaTtopHom
PA OMMK-3.2 pa6ote 9,10.
MpakTuyeckoe 3aHaTUE 5.
Kone6aHusi n OrK-1 OriK-1.2, OTyéT no nabopaTtopHom
1.7 BOMHbI Or1K-3 OrllK-3.1, pabote 8,11,12.
Orl1K-3.2 Tekywas atrectaums 1
Konnokesuym 1.
OcCHOBbI MEXaHUKN OrK-1 Or1K- OTYET N6 NA6ODATODHOI
1.8 KNOKOCTEN U OrlK-3 1.2,0lK-3.1, a6oTe ?_5 P
rasos Or1K-3.2 P
cneOCmZ?qB:;om OMK-1 OMK-1.2,
1.9 H OrK-3 OriK-3.1, MpakTnyeckoe 3aHATHE 6.
Teopuu
OrK-3.2
OTHOCUTENBbHOCTH
M 7.
1.10 OrK-3 OrliK-3.1,
TepMoOANHAMUKN paboTte 7,11
OrK-3.2
KoHTponbHas paboTta 2
OCHOBb! OrK-1 OrK-1.2, %F’Ti'gT”:icjf:go‘*a:T’f“:og-
1.11 | craTuctmyeckomn OrK-3 OrliK-3.1, partop
paboTte 1-5.
MeXaHUKN OrllK-3.2
KoHTponbHas paboTta 2
Bonpockl k 3a4é€Tty no
nabopatopHoMmy
AsneHus OTK-1 OMK-1.2, OTqéTnnpanTaVéKg IVI::%/T.O HOM
1.12 OrK-3 OrK-3.1, parop
nepeHoca paborte 1-5.
OrK-3.2
KoHTpornbHas paboTa 2
Tekywasa atrectayuns 2
Konnokeuym 2.
TekyLlaa aTTectaunsa qopma KOHTpPoNsa — 3a4€T [MepeyeHb BONpPoOCcoB
[MpomexyToyHas hopmMa KOHTPONS — 9K3aMeH Komnnekt KUM

20. TunoBble OLEHOYHbIe CpeAcTBa U MeToAuYecKue maTepuansbi, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKyWw M KOHTPOSIb YCNEeBaeMocTu

KoHTponb ycneBaeMocTV MO AUCUUNIVHE OCYLLECTBMSIETCS C MOMOLLbI CrieayoLmx



OL€HOYHbIX CPEACTB:
KOHTPOJIbHbIE PabOThI.
TunoBble 3agaHuA AN KOHTPONbHbLIX Pa6oT:

KoHTponbHas pa6ora 1

Tema: KuHemaTuka n auHamuka Yyactuubl U cucTemMbl YacTul. [InHaMuka maTepuanbHOn
TOYKU M abCONTHO TBEPAOOIro Tena

BapuaHT 1

3agaHre 1 Touka OBMXKETCA MO OKPYXXHOCTM pagmyca R = 20 cM C NOCTOSAHHbLIM
TaHreHunanbHbIM yckopeHueM a: = 5 cm/c?. Yepe3 ckonbko BpeMeHW nocrne Havana
ABWXEHUS HopMaribHOe YCKOpeHue an ToYkM byaeT: 1) paBHO TaHreHumanbHoMy, 2) BOBOeE
Bonblle TaHreHunanbLHoro?

3agaHve 2 KameHb GpoueH ropusoHTanbHo. Yepes 0,5 ¢ nocne Havana OBWXEHUS
YUCNEHHOe 3HaYeHne CKOPOCTU KaMHs cTano B 1,5 pasa 6onblle ero HayanbHOW CKOPOCTMU.
HanTn HavYanbHy0 CKOpoCTb kaMHs. ConpoTMBIIEHNE BO3yXa HE YYMTbIBATb.

3aganve 3 Toyka OBWXKETCS MO MNSIOCKOCTU TakK, YTO ee TaHreHuuasnbHOe yCcKopeHue ar=q,
HOpManbHOe yckopeHue an=Pt4, roe a u B- NnonoXxuTenbHble NOCTOSIHHbIE. B MOMEHT t=0
TOYKa nokounacb. Hantu pagmyc KpnBnsHbl R TpaekTopmm TOUKM Kak OYHKLMIO NPOMAEHHOTO
nytn S.

BapuaHT 2

3aganve 1 Koneco pagmycom R=10 cM Bpallaetcs TakK, YTO 3aBUCUMMOCTb JIMHENHOW
CKOPOCTM TOYeEK , Nexalumx Ha oboae koneca, OT BpeMeHU OBWKEHUS JaeTCs YpaBHEHUEM
v=At+Bt> , A=3 cm/c® n B= 1cm/cd. Hailtu yron, cocTaBnsiemMblii BEKTOPOM TMOHOIO
YCKOPEHUSA C paguycoM Kofieca B MOMeHTbl BpeMeHnu t=0, 1, 2, 3, 4 n 5 ¢ nocne Havyana
ABWXKEHUS.

3aganve 2 Pagunyc-BEKTOp YacTuLbl MEHSIETCA CO BPEMEHEM Mo 3akoHy r= bt(1l-at) , raoe b-
NMOCTOSIHHbIN BEKTOP, O- NOSIOXUTESNbHAsA NOCTosiHHasA. Hantu:

a) CKOPOCTb YacTuLbl U YCKOpPEHME Kak (PYHKLMIO t;

0) Bpemsi, Yepes3 KOTOpoe YacTuua BEPHETCH B UCXOOHYIO TOYKY, U NPOMAEHHbLIA MPU 3TOM
nyTb.

3aganve 3 oA KakMm yriom K ropu3oHTY Hago 6pocuThb Wwapuk, YTobbl:

a) paauyc KpMBM3HbI Havana ero Tpaektopum 6bin B N= 8,0 pas 6onbLue, YeM B BEPLUMHE;

0) LEHTP KPMBU3HbI BEPLUNHbLI TPAEKTOPUM HAXOOUACS Ha 3€MHOM NOBEPXHOCTU ?

BapuaHTt 3

3agaHve 1. Ha ogHOpoaHbIn cnnowHon umnuugp maccesl M=1,0 kr n pagnyca R=10 cm
NNOTHO HaMoTaHa nerkas HUTb, K KOHLY KOTOpOMW MpukpennéH rpy3 maccel m=0,3 kr. B
MOMeHT t=0 cucTtema npuwna B asmxeHue. lNpeHebperas TpeHMEM B OCU LUMNUHAPA, HANTK
3aBMCMMOCTb OT BPEMEHM MOAYIIS YINOBOW CKOPOCTU LUUIMHAPA N KUHETUYECKYIO SHEPTUIO
BCEN CUCTEMBI.



3agaHue 2. Hantn MOMEHT MHepLUMM TOHKOW 0QHOPOAHOM NnacTuHkn maccon m=200 r, nmetoLlen
¢dopMy paBHOOEOPEHHOrO MPAMOYrOfibHOro TPEYrofibHMKA, OTHOCUTENbHO OCW, COBMagarowen c
OAHWNM 13 KaTeToB, AnuHa kotoporo a=200 Mm.

3aganue 3. Yactuua coBepluaeT rapMoHuveckmne konebaHnsa B4ONb OCU X OKOJSIO MOMOXEHNS
paBHoBecus x=0. YacToTa koneGaHuin w=4,00 c. B HEKOTOPbIN MOMEHT BPpEMEHN KoopanHaTa
yacTuubl Xo=25,0 CM 1 eé CKoOpOCTb Vxo=100 cm/c. HanTn koopanHaTy X 1 NPOEKLno CKOPOCTYU Vy
yacTuubl Yyepes t=2,40 ¢ nocne 3TOro MOMeHTAa.

3agaHue 4. Yepes kakoe BpeMsd OT Hayana ABWXKEHUs ToYka, cCoBepLUatoLLasi rapMoHn4eckme
konebaHus, 6yaeT UMeTb CMELLEHNE OT MOSTOXKEHNSA PaBHOBECKS, paBHOE MOSIOBUHE amMnnnTyabl?
Mepuog konebaHun 24 ¢, HayanbHasa asa OTCyTCTBYET.

3agaHue 5. Ha kakoe paccTosiHue Hago OTBECTM OT MOSIOXEHUs1 paBHOBeCUs rpy3 maccon 640 r,
3aKpenSIEHHbIN Ha NPYXMHe XecTkocTbio 0,4 KH/M, 4ToGbI OH MpOXoaun NOMoXeHNe paBHOBECUSA CO
ckopocTbio 1 Mm/c.

BapwuaHT 4

3aganuve 1. Hantm MOMEHT MHEepPLMM TOHKOM OQHOPOAHOWN NPAMOYrOfIbHOM NNAaCTUHKM
OTHOCUTENBbHO OCW, NPOXOASLLEN Yepes3 OOHY U3 BEPLUMH NNAaCTUHKM NepneHAnKYnsapHO K
€€ NOoCKOCTN, ECIN CTOPOHbI NITACTUHKN paBHbl a =5 MM n b =7 mm, a eé macca m = 100
r.

3agaHuve 2. Hantm yrnoByto 4acToTy U aMnnnTyay rapMOHUYECKUX KonebaHui yacTuupl,
€CIN Ha paccTosiHUSAX X1 1 X2 OT NONOXEHUS paBHOBECUSI €€ CKOPOCTb paBHa
COOTBETCTBEHHO V1 1 V2.

3aganue 3. CnycTa Kakyt YyacTb nepuoaa nocne NpoxXoXxaeHus Konebntowencss ToHKku
yepes NonoXeHne paBHOBECUSI €€ CKOPOCTb paBHa 1/2 oT MakcMmanbHon? Ha kakom
pPacCTOSIHUKM OT MONOXEHNA paBHOBeCUS ByaeT HaxoaANTbCs TOYKa B 3TOT MOMEHT?

Amnnutyga konebaHum 6 cwm.

3ananue 4. ['py3s, NogBeLUEHHbIN K NPYXMHE, konebnetcsa ¢ amnnmutygomn 2 cM. XKecTKkoCcTb
npyuHbl 10 kH/M. Yemy paBHa MakcumanbHas KMHETMYECKasa 3Heprus rpysa?

3agaHue 5. 3a ogHO 1 TO XXe BpeMs oanH MaTeMaTuyecknin MasTHUK genaet 50
konebaHun, a gpyron 30 konebaHnn. Hantn nx AnuHbl, €cnNn oAMH N3 MasiTHAKOB Ha 32 CM
Kopo4e apyroro.

KoHTponbHas paborta Ne 2.




Tema: OcCHOBbLI TEPMOANHAMUKM, OCHOBbI CTATUCTUYECKON MEXAHUKUK, ABNEHUA NepeHoca

BapwuaHrT 1.

3agaHuve 1. A30T nepBoHa4vanbHoO 3aHMman obvém 1 n npu gasneHumn 100 klMa. 3aTem ero
agmabaTtmyeckun cxanu u N30XOpPHO OXNaannun 4o HavyanbHON TeMnepaTyphbl, a ero JaBneHne
ctano 200 klMa. Onpegenute paboTy, COBEPLUEHHYKD Hag rasoMm, U OTAAHHOE ras3oMm
KONM4YeCTBO TENSOTbI.

3aganue 2. Bolumenutb K.I.[. uukna, cocroswero n3 nsobapHoro, agnabaTHOro u
N30TEPMUYECKOro NPOLECCOB, €CNUN B pe3ynbTaTte n306apHOro npowuecca ra3 HarpeBaeTcs
oTr T, =300 K go T, =600 K.

3agaHuve 3. Hantn nameHeHne aHTpoONUM Npu CneayroLmnx npoueccax: a) Npu HarpesaHuu
100 r Bogbl oT 0°C go 100° C u nocnepylollem npesBpalleHny BoAbl B Nap TOW Xe
TemnepaTtypbl; 6) npu nsotepmmnyeckom pacumpernn 10 r kucnopoga ot ob6véma 25 n go
o6béma 100 n.

3agaHue 4. NnoTHOCTbL cmecn a3oTa u Bogopoaa npu tTemnepartype t = 4700 C n gaBneHum
P =2 - 10° Na paBHa 0,3 r/n. HanTtn koHUeHTpauun monekyn asota (n,) 1 Bogopoaa (n;) B
cMmecu.

BapwuaHT 2.

3aganue 1. N'enun maccon 16 r, Haxogdawmncsa npu temnepatype 300 K, cHavana
N30TEPMUNYECKN pacLLUMPAETCAH, B pe3ynbTaTe Yero ero AaBneHne NoHWxaeTcs B TpU pasa.
3aTeMm ra3 agnabaTnyeckn cxmmaeTcsa 4O NepBoHaYanbHoro gasneHnda. Onpegenure
paboTy, COBEPLUEHHYIO ra30M, 1 MONYYEHHOE ra3oM KOSIMYECTBO TEMMOTHI.

3aganue 2. ipeanbHbln AByxaToMHbIM ra3 B konndectee v = 0,001 kmonb coBepLiaeT
LMKIT, COCTOSILLMIA N3 OBYX N30X0P M ABYX n3obap. HammeHbLlumin 06b€m rasa 10 n,
Hanbonbwui — 20 n, HauMeHbLLee aasneHune 2,46 - 10° MNa, Hanbonbluee — 4,1 - 10° MNa.
Hauyeptutb rpaduk umkna. OnpegenuTb TeMnepaTypbl ra3a Afisa XxapakTepHbIX TOYEK UMKna
n ero KMNAd. 3agaHue 3. Hantu nsmeHeHue aHTpoONUKU Npu cneayoLmnx npoueccax: a) npu
npespatieHun 1 kr sogbl npu 0° C B nap npu 100° C; 6) npu npespatueHnn 30 r nbaa B
nap npu 100° C, ecnu HayanbHas TeMnepatypa nbaa —40° C.

3agaHue 4. B 6annoHe EMKOCTbIO 2 AM® cogepxntcs cmecb azota N2 n okncu asota NO.
OnpegenuTb Maccy okucu asoTta, ecnm macca cmecu pasHa 14 r, Temnepatypa 300 K n
nasneHve 0,6 - 108 Ma.

BapwuaHrT 1.

3agaHue 1. CKoOnbko MOMeKyrn asoTa Haxogutcsa B cocyae obvémom B 1 n, ecnu
TemnepaTypa asoTa 27°C, a nasnexue pasHo 1076 mm pT CT.?

3agaHue 2. BblumcnuTb cpefHIio KBagpaTUYHYO CKOPOCTb TEMNIOBOrO ABMKEHUS MOSEKYN
Bogopoaa npm 0°C.

3agaHue 3. Bocemb rpammoB kucropoga 3aHumarotT o6veEm V = 560 n. Onpegenutb
AaBrieHue 3Toro rasa B ToMm e 06béme npu Temnepatype T = 820 K.

3agaHue 4. Hantu cpegHee 4ncno CTONKHOBEHUN B 1 ¢ MOMEKYN HEKOTOPOrO rasa, ecriu
cpenHsasa gnvHa ceoboaHoro npobera Monekyn Npu 3TUX YCIoBUAX paBHa 5 MKM, a
cpeaHsasa KBagpaTuUdHasa CKOpPOCTb ero morekyn pasHa 500 m/c.

BapuaHrT 2.
3aganue 1. Ckonbko MOMNEKyn HaxoamMTCcsa B O4HOM rpaMme BoAbl?
3agaHuve 2. Boluncnutb CpeaHior KBagpaTUYHY0 CKOPOCTb TEMMOBOro ABUXKEHUS MOMEKY



asora npu 0°C.

3aganue 3. B cocyae Haxoautcsa cmecb my = 7,0 ra3ota n m, = 11 r yrnekucroro rasa
npun temnepatype T = 290 K v gaBneHun P, = 1,0 atM. HanTu nnoTHOCTb 3TON cMecH,
cuuTas rasbl naeanbHbIMN.

3agaHue 4. Hantn cpeaHioto anmHy csobogHoro npobera Monekyn asota npu
TemnepaTtype 290 K n gasneHun 10 kla.

BapwuaHT 3.

3agaHue 1. CKonNbKO MOMEKYN HaXo4MTCH B O4HOM KyBuyeckoM caHTUMeTpe BO3ayxa npu
HOpMarnbHOM AaBneHun u Temnepartype 0°C?

3agaHuve 2. BblumcnuTb CpefHIo KBagpaTUYHY CKOPOCTb TEMNOBOrO ABMXEHUS MOJSIEKY
kucrnopoaa npm 0°C.

3agaHue 3. TpebyeTcs HaNTN KO PULMEHT aAnddy3nm Bogopoaa Npyu HopMarsbHbIX
YCINOBUSX, ECNY CPpeaHAsa AnnHa cesobogHoro npobera Monekyn Npu aTux yCroBuaxX paBHa
0,16 MKM.

3aganuve 4. Hantu koadmumneHT TensIoNpoBOAHOCTU Bo3ayxa npu Temnepatype 283 K u
nasnerduun 0,1 MMNa. OQuameTp Monekynbl BO3ayxa NpUHATE paBHbIM 0,3 HM.

BapwuaHrT 4.

3aganuve 1. CKkonbko MOMEKyn HaxoAnTCa B O4HOM rpaMmme BoAbl?

3agaHue 2. Boluncnntb CpeaHio KBagpaTUYHY0 CKOPOCTb TEMMOBOro ABUXKXEHUSI MOMEKY
asota npu 0°C.

3aganue 3. B cocyae HaxoauTtcsa cmecb my = 7, 0 ra3ota u m, = 11 r yrnekucrnoro rasa
npun Temnepatype T = 290 K un gasneHun Po = 1, 0 aTM. HanTu NNoTHOCTbL 3TOM CMecH,
cumTas rasbl MaeanbHbIMU.

3agaHue 4. Hantu koadhduumneHT TenONPoOBOAHOCTM BOAOPOAA, ECIN U3BECTHO, YTO

KO (PULMEHT BHYTPEHHEIO TPEHNA ANA HEro Npu 3TUX ycnosusix paseH 8,6 mkllac.

KpuTepum oueHku:

OueHka «OTNNYHO» BbICTaBNAETCS CTyAeHTy, eCl/in OH BEPHO peLuns BCe 3agayun, ykasaB U
NOACHMB pelleHnA ¢ NoOMOoLb COOTBETCTBYHOLLNX 3aKOHOB U 3aBUCMMOCTEN.

OueHKa «XOpOoLlO» BbICTABMNSAETCA CTYAEHTY, €CNU OH BEpPHO peLunn Bce 3apaudn, Ho
A0NYCTUM HETOYHOCTU, NGO eCrin OH BEPHO PEeLLMIT U MOSICHWN peLleHre ABYX 3aaay.

OueHKa «yOoBnNeTBOPUTENBHOY» BbLICTABMSETCA CTYAEHTY, €CNN OH PELUUN 3a4ayu, HO He
NOSICHUN pelleHne, NMBOo e ecrnvM OH BEepHO pelunn oaHy 3afdady C YykasaHueM U
NOSICHEHNEM PELLEHNS.

OueHka «HEeyOoBJIETBOPUTESIBHO» BbICTAaBNAETCA CTYOAEHTY B Clly4vae, eClin H1 OHa 3ajava
He pellueHa BEPHO



KonnokBuywmbl

KonnokBuym 1. MexaHuka.

Cnmcok BOMPOCOB

[peomeT 1 3aga4ym MexaHuku

KnHemaTtumka matepmanbHOM TOYKU

PasnoxeHne yckopeHUsi Ha KOMMNOHEHTHI.

[B/XEeHMe Mo OKPYKHOCTH.

MHepumnanbHble cucteMbl oTcyéTta. [NpeobpasoBaHnsa Fanunes, X MHBapUaHThI.

Macca, nmnynesc. Cuna, npumepbl Cui.

3aKkoHbl HbtoToHa.

3agadya AByX Ten, LLEeHTP Macc CUCTEMbI TE.

3aKkoH coxpaHeHnsa umnysnbcea.

PaboTta, mowHocTb. PaboTa paBHOOEWCTBYIOLLEN CUMlbl U KUHETUYEecKasl SHeprus.

Knaccudukaums cun.

[MoTeHUManbLHasn SHePrusa U rpagueHT.

3aKOH COXpPaHEHUSI MEXAHNYECKOW SHEPTUM.

MoOMEHT umMmnynbca U MOMEHT CUJ.

3aKoH COXpaHEHUA MOMEHTa MMNYNbCA.

KnHemaTuka TBEpAoro Tena. Buabl ABuxXeHus TBEpOOro Tena.

MoMeHT nmMmnynbca Tena npu BpalleHUn BOKPYT 3aKpennéHHom ocu. [[naBHble OCU U
rnaBHble MOMEHTbLI MHepuun. Pabota momeHTa cun. Teopema [MonreHca-LUtenHepa.
OvnHamuka TBEpgoro Tena [[Mpockon, BbiHYKAEeHHAsi NpeLeccus rmpockona.
[NoHsaTne 06 ynpyrnx ceoncTBax Ten. Buabl aedbopmauun.

3akoH ['yka. PacTsykeHue 1 cxxaTtne CTepXXHEN.

OHeprusa ynpyron aedopmMaLuu.

Moaynb BcecTopoHHero cxatus. Casur, MoayIb KpyYeHus.

KonebaTtenbHoe ABMXeHue.

["TapMoHMYecKUn ocUMINATOP. YpaBHEHME U 3aKOH TaApMOHNYECKMX KON1IeDaHui.
QHeprus konebdbaHumn.

3aTyxatouime konebaHus.

BbIHYXOeHHble konebaHusi, pe3oHaHC.

KonnokBuym 2. MonekynspHasa dousnka n TepmoanHammka

Cnucok Bonpocos

MpeomeT n 3agaydm Kypca MonekynapHon pusmku. AKCMOMbl TEPMOOMHAMUKN.
TepmogmHammyeckme npoueccol, paboTa.

[MepBoOe Ha4ano TepMoaUHaMUKN.

TennoémkocTb. MonuTponnyeckmne nNpoLeccesi.

TedeHue rasa, CKOpOCTb 3BYyKa B rase.

BTopoe Hayano TepMoanHaMUKMK.

Teopema KapHo, TepmoamMHamuyeckas Lwkana tremneparyp.

OHTpONMsa 1 HepaBeHCTBO Knayanyca.

MeToa umknos.

TepmoguHamnyeckune noteHumarnbsl, COOTHoweHus Makcesenna.
CtaTuctnyeckoe onncaHme cuctem MHormx Yactuu. OCHOBHbIE MOHATUS TEOpUN




BEPOATHOCTEMN.

KuHeTunyeckas Teopusa ngeaneHoro rasa. Knaccuyeckas Teopusi TENSIOEMKOCTH.
PacnpegeneHna Makcsenna no cKopocTsiM.

PacnpepeneHne bonbumaHa. BapomeTpudeckas popmyrna, atmocdepbl NnaHeT.
CratncTnyeckmin CMbICIT BTOPOro Havyana TepMoavHaMmnkm u aHtTponus. dopmyna
BonbumaHa ons aHTponuu.

Kputepun oueHku:

OueHKa «OTNMYHOY»: AaHbl NOMHbIe, pa3BEPHYTbIE OTBETHI HA YeTbipe Bonpoca
konnokemyma. OTBeTbl OMKHbI OTINYATLCA NTOrMYECKON NOCNeaoBaTeNbHOCTbIO,
YETKOCTbIO, YMEHNEM fernaTb BbiBoAbl. OTBET CTPYKTypupoBaH. [JonyckatTcs
He3HaunTenbHble HeQOYEThLI CO CTOPOHbLI 00yYatoLwerocs, cCnpaBneHHbIE UM B npoLecce
oTBeTa.

OueHKa «XOpOoLLO»: AaH NOMHbIA apryMeHTUPOBaHHbIA OTBET Ha TPU Bonpoca
KONMOoKBMYMa, NPU OTBETE HA OAMH BOMPOC MMEHTCS CyLLECTBEHHbIE HEAOYETHI.
Bo3MOXHbIHEKOTOpPbIE YNYLLEHMS B OTBETaX, OAHAKO B LESIOM coaepkaHue Bonpoca
PaCKPbITO MOJTHO.

OueHka «yaoBneTBOPUTENBHOY»: AaHbl HEMOMHbLIE OTBETLI HA BONPOCHI KOMMOKBMYMa,
nnbo aaH OTBET NULb Ha ABa Bonpoca n3 YyeTblpéx. Cnabo apryMeHTUPOBaHHbLIN OTBET,
CBUAETENbCTBYHOLWMNN 06 aNneMeHTapHbIX 3HaHUAX MO AUCLMMIIMHE.

OueHka «Hey0BNETBOPUTENIbHOY»: OTMEYEHO HE3HAHWNE U HEMOHWMAHWE NOCTaBNEHHbIX
BOMPOCOB, criabble 0TBETbl HA BONPOCHI N3 NpeaoCcTaBeHHbIx oby4vatoemycs. OTcyTcTBme
aprymeHTaumm npu oTeeTe.

NabopaTopHble paboTbl

lMNepeyeHb nabopaTopHbIX pabdoT
(MexaHuka - 12 nabopaTopHbIx paboT)

JTabopaTopHas pabota 1. OcBoeHNe METOAUKN pacyeTa NOrpeLLUHOCTEN NPSMbIX K
KOCBEHHbIX MU3MEPEHMUI Ha NpuMepe onpeaeneHnsi NNOTHOCTU Tena NpaBubHON
reomeTpuyeckon opmbl

JTabopaTtopHass pabota 2. K3mepeHue cKOpoCTM nNynu MeToaoM 6Hannmctuyeckoro
MasiTHUKA.

JTabopaTopHas paboTta 3. IayyeHune aBmxeHna masitHuka Makcsenna.

JTabopaTopHas paboTta 4. N3ayueHune BpaLwaTenbHOro ABMKEHUS Tena.

JlabopaTopHas paboTta 5. OnpegeneHne oceBbiX N LEHTPOOEKHBIX MOMEHTOB MHEPLINK
TBEpLOro Tena.

JlabopaTopHas paboTta 6. JkcnepumeHTanbHas npoBepka Teopemsl [tonreHca-LUTenHepa
JTabopaTopHas paboTta 7. N3yueHune rupockona.

JlabopaTopHas paboTta 8. ccnegoBaHue konedbatenbHOro ABmXeHust dn3ndeckoro u
MaTemMaTU4YeCKOoro MasTHuKa.

JTabopaTopHas pabota 9. OnpeageneHme mogyns ynpyroctm MeTogom narmoa.
JTabopaTtopHass paborta 10. OnpegeneHne wmoayns caBura METOOOM  KPYTUIbHbIX
konebaHun.

JTabopaTopHas pabota 11. V3yueHune konebaHnn cBA3aHHbLIX CUCTEM.

JlabopaTopHag patoTta 12. 3yyeHune 3aTyxaromx KonedaHun.




KomMmnnekT BonpocoB Kk paboTtam nabopaTopHOro npaktukyma.

JTabopaTtopHas paboTta N2 1 OcBOeHNE METOANKN pacyeTa NOrpeLLlHOCTEN NPAMbIX U
KOCBEHHbIX MU3BMEPEHUI Ha NpuMepe onpeaenieHns NNOTHOCTU Tena NpaBuibHON
reomeTpuyeckon opmbl

1 UTto Ha3biBaeTcHa namepennem? Kakue suabl namepeHuii Bam n3BecTHbI?

2 [MepeyncnuTe OCHOBHbIE XapaKTePUCTUKN N3MEPEHWUIA.

3. UTo Ha3bIBaeTCs CMCTEMATUYECKOM NOrPeLLHOCTbIO?

4. Y10 HasbiBaeTcs rmctorpammon? OT Yero 3aBUCUT LUMPUHA TMCTOrPaMMBbl: OTTOYHOCTH
n3mepuTenbHOro npudopa unu ot cosepuleHcTBa metoga? OTBeT 060oCHOBATD.

5. Kak BnvsieT TOMHOCTb M3MepuTenbHoro npubopa Ha ¢opmy rnctorpammbl? Yto
Ha3blBaeTCA BEPOSATHOCTLIO U NNIOTHOCTLIO BEPOATHOCTU? KaK TOYHOCTb MEeToAa BAUSET Ha
LUMPWUHY JOBEPUTENBLHOrO nHTepeana?

6. N3noXmnTbe METOANKY OLLEHKWN CITydanHOM MOrpeLuHOCTU Mpu NPSMbIX PaBHOTOYHbIX
N3MepeHunsXx.

7. Kak oueHUTb 1 y4ecTb MHCTPYMEHTAsbHYH MOrpeLlHoOCTb?

8. N3noxuTb MeTOAUKY OLEHKM CIlydarHOW MOrpeLHOCTM KOCBEHHbIX W3MEPEHUN.

MpuBectn npumepbl. BbiBectn opmyny ana pacyéra crnydamHOW norpewHocty (ons
yKkasaHHOW npenogasartenem opmyrbl).

9. UTto HasbiBaeTcs npomaxom? Kak BbISBASOT NpoMaxu?

10.  Kak yctpoeH HoHuyc? M3noXxntb MeETOAMNKY ero pacyéra.

11. Kak ycTpoeH LwTaHreHumpkynb? W3noxumTe MeToauKy W3MEPEHUN C MOMOLLbLO
LUTAHrEHLMPKYNS.

12. Kak ycTpoeH mukpomeTp? N3noxuTb METOANKY N3MEPEHUIN C MOMOLLLIO MUKPOMETpaA.
13. Y10 HasbiBaeTCA Criy4anmHOM MOrPEeLIHOCTBI0 N KaK OLEHUTb CyYanHyk NOrpeLHOCTb
NPAMbIX PABHOTOYHbIX U3MEPEHNN?

14. N3noXnTb METOANKY OLEHKN U YY4ETA MHCTPYMEHTASTbHOW NOrPELLHOCTU.

15. M3noxuTb YCTPOMCTBO U NpaBunia onpeneneHns Maccbl Tefia Ha pblYaXkHbIX Becax.
16. BbiBecTn dhopmyny pacyéTta cry4arHOM MOrpeLlHOCTU KOCBEHHOro onpeaeneHuns
NNOTHOCTW UMAMHAPA U NPSIMOYrofibHOro Napannenenunesa MeToaoM TOYHOIO U3MEepPEHUS
mMaccbl 1 o6bEma Tena.

17. N3noxuTb NpaBuna nocTtpoeHusi rpadunKkoBs.

JlabopaTtopHas pabota Ne 3. IamepeHne ckopocTu Nynum MeTogom 6annncTn4eckoro
MasTHUKA.

1. Kakue cunbl Ha3blBalOTCS KOHCEpPBATUBHLIMU? MprBeauTe NPUMEpPbI TakUX CUn.
Kakoe nons HasbiBaeTca NoTeHUnanbHbIM?

2. MonyynTb 1 copMYNMpPOBaTL 3aKOH COXPaHEHNSI MeXaHNYEeCKON SHEPrmn.
O6ocHOBaTb BO3MOXHOCTb €ro NPpMMEHEHNS B AaHHOW paboTe.

3. Kakas cuctema HasblBaeTcsl M30NMpPOBaHHON? Mony4nTb 3aKOH COXpaHeHUs!
UMNynbca, UCXOAsl N3 CBOMCTB OAHOPOAHOCTU NPOCTPaHCTBa.

4. CdopmynmpoBaTh 1 3anucaTb 3aKOH COXpaHeHUst UMNynbca Anis BekTopa

UMMynbca U OTAEmNbHbIX €ro NPoeKUuit. Mony4YnTb 3aKOHbI COXPaHEHUsA UMMNynbeca U
MeXaHUYeCKOMIHEpPrun Kak nepsble MHTerparsbl ABUKEHUS.
5. PaccmoTpeTb BUabl yaapa, 0coGeHHOCTM Heynpyroro yaapa.



6. BeiBecTn pabouyto bopmyny Ans onpegeneHnss CKopocTu MNynw.

JTabopaTtopHas paboTa Ne 4. N3ydyeHne BpalaTenbHOro ABMXEHUS Tena.

1. OcHOBHOE ypaBHEHVE OUHAaMUKN BpaLLaTENbHOMO ABWXEHUa Ana Tena,
BpaLLlaloLLEerocsi BOKPYr 3akpensieHHON ocu.

2. [laTb onpegeneHne MOMeEHTa MHEPUUM TefNa OTHOCUTENBHO OCW.

3. OnucaHne aKkcnepMMeHTanbHOM ycTaHoBKM. MeToauka onpegeneHns 0CeBbIX

MOMEHTOB nHepunn TBEPAOro Tesia npn nomMoLLun KpyTuiibHOroO MadTHUKA.

JlabopaTtopHas pabota Ne 5. N3yyeHne aBmxeHNa masTHUka Makceenna.

1. UTto HasbiBaeTcs abCcontoTHO TBEPAbLIM TEMOM, YNCIIOM cTeneHen ceoboabl?
CkonbkocTteneHen csoboabl MmeeT abCcontTHO TBEpAOE TENO?

2. OxapakTepuayinTte nrockoe ABMXEHWe Tena abCcontTHO TBEPAOro Tena.
Cdopmynupynte n gokaxmte Teopemy dunepa nst NNOCKOro ABUXEHUS.

3. [MonyynTe BblpaXeHne KNHETUYECKOW 3HepPrun TBEPLOro Tena npu NIOCKOM
OBUXEHNN.

4. BbiBeguTe paboyyto dhopmyny ons onpegeneHna MoOMeHTa UHepLmMmn MasiTHUKa
MakcBenna, Ucnonb3ys 3aKOH COXPaHEHUS1 MEXaHUYECKOWN SHEPTUN.

5. BbiBeguTe paboyyto hopmyny ons onpegeneHna MoOMeHTa UHepLmMmM MasiTHUKa
MakcBenna, ncnonb3ysi ypaBHEHUSI OBUXKEHUSA CUCTEMBI.

6. KakoBbl BO3MOXHbIE MOrPeLIHOCTY NpU onpeaeneHnm MOMeHTa MHeEpLMN MasiTHUKA
Makcsenna?

7. BbiBeguTe doopmMyny Ansi pacyérta norpeLHoCcTn onpeaeneHns MoMeHTa Hepuum
MasiTHMKa Makcsenna.

JlabopaTtopHas pabota Ne 5. OnpeaeneHue oCeBbIX U LLEHTPOBEXHBIX MOMEHTOB
WHepuUun TBEPOOro Tena.

1. TlonyunTb BblpakeHMe BEKTOpa MOMEHTA mmnynbca L TBEPAOro Tenia OTHOCUTESbHO
Npoun3BosibHON To4kn. ConocTaBuTb B 0OLLEM Crnyyae HanpaBreHue Bektopa L u yrnosoun
CKOPOCTW.

2. BbiBecTu BblpaxxeHne oCeBbIX U LLEHTPOBEXHBIX MOMEHTOB MHEPLIMK TBEPAOrO Tena.

3. [aTb onpepgerneHuve rrnaBHbIX OCEN MHEPLMU WU FNaBHbIX LEeHTPpalibHbIX OCEN MHEpLMn
TBEpPOOro Tena.

4. HanTu rnaBHble LEHTparnbHble OCU MHEPUUN CUMMETPUYHBLIX TEN: a) O4HOPOAHOrO
NPAMOYrofnbHOro napannenenunena; 6) umnuHapa; B) wapa.

5. YCTaHOBUTb CBA3b MEXAY BENMNYMHAMU MOMEHTOB MHEPLIMMN TBEPLOrO TENAOTHOCUTENBHO
oceun BpalleHus, nepeceKkatoLmnxcsi B O4HON TOYKeE.

JlabopaTtopHas pabota Ne 6. OJkcnepumeHTanbHas npoBepka Teopembl [tonreHca-
LUTenHepa

1. Y10 HasbiBaeTCA MOMeHTOM umnyrnbca? Kak oH HanpasneH? B kakux eguHuuax oH
namepseTca?

2. BbiBecTu ypaBHEHME MOMEHTOB.

3. [lony4nTb BblpaxeHne UMmnynbLca MOMEHTa CUrbl.

4. Y10 HasbiBaeTCcs MOMEHTOM cunbl? Kak oH HanpasneH? B kakumx eguHuuax OH
namepseTca?

5. BbiBecT” 0CHOBHOE ypaBHEHME ANHAaMUKM BpaLLaTesibHOro ABUXEHUS.




6. [Mpueectn onucaHme npnbopa. BeiBecTn paboume hopmyrbi.
7. BeiBecTn dopmMynbl A8 pacyéta NorpeLlHocTen pe3ynbTaTtoB U3MEPEHUN, BbINOTHEHHbIX
B JlaHHOW paborTe.

JlTabopaTtopHas paboTta Ne 7. N3yyeHune rmpockona.

1. [aTb onpegeneHune rmpockona. Kakon rupockon HasbiBaeTCHa ypaBHOBELLEHHbBIM?

2. CdopmynupoBaTtb CBOMCTBa rmpockona. NMpu Kaknx ycrioBUsX OHU BbINONHAKTCA?

3. Kak yctpoeH rmpockon? HayepTuTb KapgaHoB NoaBec.

4. Ha npumepe BOMN4Yka npoaHanuaMpoBaTb CBOMCTBA MMpOoCKona.

5. UYto HasbiBaeTcs npeueccnen? BoiBecTn doopmyny yrnoBon ckopoctu npeueccun. Ot
4yero OoHa 3aBuUCUT?

6. HayepTuTb aKkcnepuMMeHTanbHyto yCTaHOBKY. C MOMOLLbI BEKTOPHbLIX MOCTPOEHWUN
006BACHUTL BO3HUKHOBEHME NpPeLeccum.

JlabopaTtopHasa pabota Ne 8 lccnepoBaHue konebaTtenibHOro ABMXEHUS (PU3NYECKOro u
MaTeMaTU4YecKoro MasTHMKa.

1. Y10 Takoe hmanyecknin MasiTHUK?

2. CocTaBbTe ypaBHEHNE OBWKEHUS (PU3NYECKOro MasiTHUKA, 3anuLmMTe 3aKOH ABWMXKEHUS,
NoACTaHOBKOW JOKaXMWTE, YTO OH SABMSAETCS PELUEHMEM YPaBHEHUSOBUKEHMS.

3. YTO0 HasbiBaeTcsa NpMBEOEHHOWN OANTMHON OU3NYECKOrO MadTHUKA?

4. [okaxuTe, YTO NpuBeaEHHAas ANMHa Bcerga 6osblle paccTosHUA MeXQy LLleHTPOMMAacC
N TOYKOW Nnogpeca.

5. B 4ém coCcTouT CBOMCTBO 06paTMMOCTN hNU3NYECKOro MasTHMKa? [lokaxuTe ero.

6. Kak onpegenutb yckopeHne cBOOOAHOro nageHnsa npy noMoLm obopoTHOroMasiTHMKa?
7. Kak 3aBMCUT ycKOpeHue CBOOOAHOro nageHus OT LUMPOTbl MECTHOCTM U BbICOTbI HaA
YpOBHEM MOpA?

JTabopaTopHas pabota Ne 9. OnpegeneHve moayns ynpyroct Mmetogom msrmba.

1. [aTb onpefeneHne MOMEHTa MHepPLMM OTHOCUTENBHO OCK BPaLLEHWS: @) MaTepuarnbHON
TOYkK; 6) cMcTeMbl MaTepuarnbHbIX TOYEK; B) CMMOLIHOrO TBEPAOro Tena.

2. YCcTaHOBWUTb CBA3b MOMEHTOB MHEPLMM TeNna OTHOCUTENBHO OCU N OTHOCUTENBHOTOYKMN.
3. BbiBecTn cbopMyny MOMEHTa MHEPLMM TOHKOrO CMSOLLHOMO AMCKa OTHOCUTESbHO OCU
BpaLleHusl, NpoXoasillen 4Yyepe3 ero LEeHTp: a) NepneHAuKYNsapHO MMOCKOCTU Aucka; 6)
PacnosIoXXeHHON B NSIOCKOCTU AMcKa.

4. [okasaTb TeopeMy [tonreHca-LLUTenHepa. Kak npoBepuTb €€ akcnepMMmeHTanbHo?

5. BbiBecT @opmyny MOMEHTa WHEpPUUM TOHKOrO CTEPXHA OTHOCUTENBHO OCK,
nepneHauKynapHOn OCU CUMMETPUN CTEPXKHS, MPOXO4sLLEN: a) Yepes ero LeHTpoB; 6)yepes
OAVH U3 €ro KOHLOB.

6. Kakve dwmanveckne 3akoHbl NPUMEHAOTCA NMpu BbiBoge paboyen copmynbl Ans
onpegeneHms MmomeHTa nHepunn? O6ocHOBaTb BO3MOXHOCTb UX MPUMEHEHMS.

7. BbiBectn paboumne copmynbl Ana pacyéta MOMeHTa UHEPLUN.

8. BbiBecTn hopmyrbl 4518 BbIMUCNEHUS NOrpeLIHOCTeN onpeaeneHnss MOMeHTa MHEPLINU.

JlabopatopHaa pabota Ne 10 OnpegeneHve mogyns casura MeToOOM  KPYTUIbHbIX
KonedaHun.

1. UTto HasbIiBaeTca gedopmauuen, ynpyrom, octatodHon gedgopmaumen?



2. 3anucatb U cdopmynupoBatb 3akoH [yka. OT 4yero 3aBucuT mogynb HOHra?
CdopmynumpoBaTtb ero om3n4eCcKnin CMbICI N ykasaTb pa3MepPHOCTb.

3. N306pa3unTb rpachmk 3aBUCUMOCTM HaMNPsHKEHWs, BO3HMKAOLWEro B TBEpAOM Tene, oT
oTHOcuTenbHoM pAedopmaumm TBEpAOro Tena. OTMETUTb XapakKTepHble TOYKM ITOW
3aBUCUMOCTU U MOSACHUTb UX CMbICHI.

4. MocTpouTb rpaduk 3aBUCMMOCTM O(€) NPU MOCTENEHHOM CXaTUWM HaNpPshKEeHUsa C
obpasua, npeasapuTenbHO 4edOPMUPOBAHHOIO A0 HaNpPSXXeHWs, NpeBbllatoLeronpeaen
NPOMNOPLMOHANbHOCTH.

5. Y10 HasbiBaeTcs koadpduumeHTom NyaccoHa?

6. lNpoaHanuanpoBaTb NpUpoay ynpyron n nractmyeckon gedopmaumm MOHoOKpUcTanna.

7. BbiBecTn pac4éTHyto hopmyny Ang onpeaeneHnsa Moaynsa ynpyroctu no n3rnbyCcrepikHs.
8. BbiBecTun hopmyny anga pacdéta norpeluHoctn moayns KOHra. Kakne BenuunHel cnegyet
n3mepsaTb Hanbonee TOYHO U Novemy?

JlabopaTtopHas pabota Ne 11. N3yyeHne konebaHui CBA3aHHbIX CUCTEM.

1. [aTb onpegeneHve casura n oTHoOCUTENbHOro casura. Kak cBa3aH OTHOCUTESbHBINCOBUT
C KacaTesibHbIM HanpskKeHnem?

2. WN3n0xuTb U3NYECKU CMbICST MOAYNA caBura.

3. PaccmoTpeB gecopmauuto KpyyeHus, BbiBECTU (hopMyIy, CBA3bIBAIOLLYIO MOAYSbCABMUIa
N MOAYINb KpyYeHUs.

4. W3noxmtb Teopuio MeToda W BbIBECTUM (POpMynbl ANdA pac4€ta MOAYNS KPpyYeHusd u
MOAYNS caBura.

5. M306pa3nTb rpadunk 3aBUCMMOCTM HanpsiKeHUs, BO3HMKAlOLLEro B TBEpPAOM Tene, OT
oTHOcuTenbHoM pdedopmaumm TBEpAOro Tena. OTMEeTUTb XapakTepHble TOYKU ITOM
3aBUCMMOCTU U NOSICHUTb UX CMbICHI.

6. MNocTponTb rpaduk 3aBUCUMOCTM O(€) NPU NOCTENEHHOM CXXaTUK HaNpsXXeHus ¢ obpasua,
npeaBapuTenbHO  Ae(OPMUPOBAHHOIO A0  HamnpsikeHus, npeBblwatowero npegen
NpONopLMOHanbsHOCTH.

7. UYto HasbiBaeTcsa koadpdpuuymeHTom NyaccoHa?

8. NpoaHanuanpoBaTb NpMpoayY YNpyron u naactudeckon gecdopmarmm MoOHoOKpUcTanna.

9. BbiBeCTn pacuyéTHyro opmyny Ans onpeaeneHust mogyns ynpyroctu no msrmby
CTEPXKHS.

10. BebiBectn dopmyny ansg pacyéta norpeliHocty moayns tOwra. Kakve BennyumHbl
cnegyet usMepsaTb Hanbosniee TOYHO N NoYemy?

JlTabopatopHas paboTa 12. 3yyeHune 3aTyxaroLmx konebaHun.

1 KonebaHusa npyn Hannumm cmn BA3KOrO TPEHMS.

2. YactoTa v nepuog 3aTyxarLmx konedaHun.

3. 3anucatb ypaBHeHMe 3aTyxaloLlwmx KonebaHun B BA3KOW cpeae n ero peLueHue.

4. OCHOBHblE BENUYMHbBI, XapaKTepuanpyoLme npouecc 3atyxaHms. Pusn4ecknin CMbICr Ko
apuumneHTa 3atyxaHus 1 norapudPMmn4ecKoro eKpeMeHTa 3aTyxaHus.

5. MeToanka BbINONHEHUs1 nabopaTopHon paboThl.

MonekynsipHas dumanka n TepmoanHamuka - 11 nabopatopHbix paboT



JTabopaTopHas paboTta 1. MayyeHne 3akoHa HOpMarnbHOro pacnpeneneHns.
JTabopaTtopHas paboTa 2. BpoyHOBCKOE ABWMXEHME B XXUAKOCTMW.

JTabopaTopHas pabota 3. OnpeaeneHne cpegHen anvHbl npobera Monekyn Bo3gyxa.
JTabopatopHasa pabGoTta 4. W3yyeHne 3aBUCMMOCTU KOI(PPUUMEHTA BSA3KOCTU OT
TemnepaTypbl Ha BuckosnmeTpe OcTBanbaa.

JTabopatopHasa pabota 5. Onpepenenune koapduumeHTa BHYTPEHHEIO TPEHMS METOLOM
CTokca.

JTabopatopHaa pabGota 6. OnpegeneHve KoadUUMEHTA BHYTPEHHErNO TPEHMUSA
pOTaLMOHHOIO BUCKO3NMETPA.

JTabopatopHasa paboTta 7. OnpefeneHve OTHOLIEHUSI TEMNMOEMKOCTEN ras3oB No cnocoby
KnemaHa v [lesopma.

JTabopaTtopHas pabota 8. OnpepeneHne KoaddUUMEHTA MNOBEPXHOCTHOIO HaTSKEHUS
METOAO0OM KOMMEHCaLMM pa3HOCTU AaBNEHUN.

JlabopaTtopHasa pabota 9. OnpegeneHve koadUUMEHTA MNOBEPXHOCTHOIO HaTSXKEHUSA
XNOKOCTEN NO METOAY OTPbIBa KOMbLA.

JTabopaTtopHass pabota 10. U3yyeHue 3aBUCMMOCTU KOIPPUUMEHTA MNOBEPXHOCTHONO
HaTsXKeHUs OT TemnepaTypbl MeTogom KaHtopa- PebuHaepa.

JTabopaTtopHass pabota 11. OnpepeneHve koadpdpuumeHta OOGBEMHOrO paclIMpeHns
XNOKOCTEMN.

KomMnnekT BOoNpocoB K paboTam nabopaTopHOro npakrukyma.

JTabopaTtopHas pabota Ne 1 M3ydyeHne 3akoHa HOpMarbHOro pacnpeaeneHms

e [loHATME CnyYamHOro siBNeHus, BEPOSITHOCTM CNy4YanHOro SBnNeHus,
CTaTUCTUYECKOro 3aKoHa.
[na Kakux cnyyYarHbiX BENUYUH CipaBeasIMB HOPMarbHbI 3aKOH pacrnpeaeneHms?
YTto Takoe NNOoTHOCTbL BEPOATHOCTM?
["ayccoB 3aKkoH pacnpefernieHnsi BepOSITHOCTEN CyYanHbIX MOrpeLLlHOCTEN.
MoHAaTne gucnepcun. Kak npakTnyeckn oueHnBaeTcs ANCnepcns anst KOHEYHOro
yncna N3MepeHnin?

e OKcCnepuMmeHTarnbHasi NpoBepKa 3aKkoHa HOPMarbHOro pacnpeneneHns criydamHbixX

NorpeLLlHOCTEN Ha MexaHu4Yeckon mogenu anbToHa.

JlabopaTtopHas pabota Ne 2 BpoyHOBCKOE OBUXEHME B XKNOKOCTU

e B 4yém 3akntoyaetca 6poyHOBCKOE OBMXKEHNE?

e 3anuwunte ypaBHeHue OnHwWTenHa-Cmonyxosckoro. OT Kakux napameTpoB 3aBUCUT
ABXKeHne BpoyHOBCKOM YacTuLbI?

e Kak nameHuTcs KapTnHa 6pOyHOBCKOro ABMXEHUS NPU yBENUYEHUM TeMNepaTypbl

e Kak nameHuTcs kapTnHa 6pOyHOBCKOro ABMXKEHUS, €CNU BOLAHYIO 3MYNbCUIO
3aMEHUTb AMYIIbCUEN Ha rMUuLepuHe?

JTabopaTopHas pabota Ne 3 OnpeaeneHue cpegHen anuHbl npobera Monekyn Bo3gyxa

e CpepHsis gniHa cBoGoAHOro npobera Mosekyn rasa, OCHOBHasi hopmMyrna,



3aBMCUMOCTb OT NapamMeTpPOB COCTOSAHUSA rasa.

e BHyTpeHHee TpeHue B rasax, popmyrna HbroToHa.

e  KoadhdurUMEHT BHYTPEHHEIO TPEHUS, ero Pn3N4eCKUn CMbICH, Pa3MepPHOCTb,
3aBUCMMOCTb OT NapamMeTpPoB COCTOSHWUSA rasa.

e ®opwmyna lNyasenns.

e YCTPOWCTBO KanumnapHOro BUCKO3MMETpa, Xo4 paboTebl, ocobeHHOCTM MeToaa.
O6paboTka pe3ynbTaTtoB N3MEPEHUN.

JTabopaTtopHas pabota Ne 4 M3y4yeHne 3aBUCMMOCTU KOIhPULMEHTA BA3KOCTU OT
TemnepaTypbl Ha BuckosnmeTpe OcTBanbaa
e MexaHu3m BHYTPEHHEro TPeHUs B XNOKOCTAX. PU3MYECKUIA CMbICI U pa3MePHOCTb
KO9(hpULmMeHTa BHYTPEHHETO TPEHUS.
e TemnepaTypHas 3aBUCUMOCTb KO3 PULUMEHTA BA3KOCTUN XXNOKOCTU, OTNINYKNE ee OT
aHanorn4yHom 3aBUCMMOCTU OIS ra3os.
e BuiBog popmynel [Nyasenns.
e YCTPOWCTBO M NpuHUMN AencTBms BuckosnmeTpa Octanbaa, MeToanka paboThl ¢
npnbopom.

JTabopaTtopHas pabota Ne 5 OnpeaeneHune koaduuneHTa BHYTPEHHErO TPEHUS METOA0M
Ctokca
e BHyTpeHHee TpeHue B xungkocTtax. Popmyna HbloTOHa.
o  KoahdpuumneHT BHYTPEHHEro TpeHUs!, ero pusnyeckn CMbICri, pa3aMepHOCTb,
3aBUCMMOCTb OT TemnepaTypbl XKUOKOCTHU.
e [lageHue wapwuka B BA3KOW cpeae, npeaenibHas CKOpOoCTb NageHusl, Bpems
yCTaHOBIIEHUS NpeaeribHON CKOPOCTM.
e Meton Crtokca, ero ocobeHHOCTM.
e Kak obpabaTbiBalOT pe3ynbTaTbl U3AMEPEHUIA, ECIN YCNOBUSA ONbITa HE
BOCMNPOM3BOAATCA?

JlabopaTtopHas pabota Ne 6 OnpeaeneHue koaddununeHTa BHyTPEHHENO TPEHUS
pOTaLMOHHOro BUCKO3NMETPa
e Cwuna BHyTpPEHHero TpeHus, KO3MPULMEHT BHYTPEHHETO TPEHUS, ero mU3n4ecKun
CMbICI, Pa3MEpPHOCTb.
e YCTPONCTBO POTALMOHHOIO BUCKO3MMETpa, dU3nYeckme OCHOBbI ero paboThl.
e BbiBOa paboyen chopmyna ans onpegeneHuns KoadduumneHTa BA3KOCTH.

JlabopaTtopHas pabota Ne 7 OnpegeneHne OTHOLEHMWS TEMMNOEMKOCTEN ra3oB No cnocoby
Knemana v [le3opma
e [lepBoe Hayano TepMOANHAMMKMN.
e TennoemkocTb rasa. YaenoHasa n MonisipHas TeNnoeMKOCTH.
e TennoemkocTu npu NOCTOSAHHOM AaBNEHUM M MPU NOCTOSAHHOM 06beme. CBA3b UX C
4ynucnom cteneHen csoboabl MONeKyn rasa.
e BbiBecTn ypaBHeHne Mawnepa.
e ApamabaTtHbin npouecc. YpaBHEHME 3TOro npouecca B NnepemMeHHbix P — V
(ypaBHeHue lNMyaccoHa), P - T,V - T . 'pacuk agnabatsl.
o MeTtog Knemana n [lesopma ans onpeaeneHunsa otHowweHus Cp/Cy .




JTabopaTtopHas pabota Ne 8 OnpeaeneHue koapduruneHTa NOBEPXHOCTHOIO HaTSXKEHNS
METOLO0M KOMMEHCcaunn pasHoCTU AaBreHnm

e [lpupoga cmn NOBEPXHOCTHOIO HaTSXKEHUS.

e [loBEPXHOCTHOE HATSHKEHME M CBA3AHHbBIE C HAM SBMEHUS: KanunisipHOCTb,
CMayMBaHue, HeCMaynBaHue.
BbiBoa dhopmynel Jlannaca.
MeTtoa onpeaenennsa koadpuumeHTa NOBEPXHOCTHOIO HATSHXKEHMS.
To4yHOCTb faHHOro MeToAa.

JTabopaTopHas pabota Ne 9 OnpeaeneHue koapduruneHTa NOBEPXHOCTHOIO HaTSXKEHNS
XMOKOCTEeN No MeToay OTpbIiBa KonbLa
e [lpupoga cmn NOBEPXHOCTHOIO HaATSXKEHUS.
e [1OBEPXHOCTHOE HATSHKEHWNE U CBA3AHHbIE C HAM SIBNIEHUS: KanunspHOCTb,
CMayMBaHue, HeCMa4YnBaHue.
e Kakue cunbl AEVCTBYIOT Ha KOMbLO, HAXOAALEEeCs B KOHTaKTe C NOBEPXHOCTbIO
XNOKOCTN?
e [loyemy B OTCYTCTBME BHELUHMX CWM KaNm XnOKOCTU NPUHMMAaOT hopMmy Liapa?
e Kak 3aBMCUT OT TeMnepaTypbl MOBEPXHOCTHOE HaTSXXeHMe Xnakoctn? Kak n noyemy
KO3(PPULMEHT NOBEPXHOCTHOIO HATAXKEHMUS KNOKOCTM CTAHOBUTCS PaBHbIM HYNO?

JTabopaTtopHas pabota Ne 10 M3y4yeHne 3aBUCMMOCTM KOIhPULMEHTA MOBEPXHOCTHOIO
HaTsHKeHWst OT TemnepaTypbl MeTogoM KaHTtopa- PebuHaepa

e TepmognHamMmumka NOBEPXHOCTHOrO HATSKEHUS.

e 3aBMCMMOCTb KO3(hhMUMEHTaA NOBEPXHOCTHOIO HATSHXKEHUSI OT TemnepaTypbl.

e MeTtoa KaHTtopa — PebnHgepa: ocHoBa meToaa, ero TO4HOCTb.

JlabopaTopHag patota N2 11 OnpegeneHue koaddumuneHTa 00 bEMHOro paclumpeHms
XNOKOCTEN
e [lpnymnHa TennoBOro pacwmnpeHuns TBepablX TeN C TOYKM 3PEHNS UX MOSEKYNSIPHOIO
CTPOEHMUS.
o KoahduumneHT NMHENHOro pacluMpeHust, ero pusnveckuim CMbICr, pa3mMepHOCTb,
3aBMCUMOCTb OT TemMnepaTypsbl.
o (CBs3b kK03 OULUMEHTOB JIMHENHOIO N 0O BEMHOIO pacluMpeHns ons N30TPOMHbIX
KpucTannos.
o Kakyto 13 BenuuuH — AL unn L, — cnegyeTt namepsaTb TOYHEE, NOYEMY U MPUMEPHO
BO CKOJTbKO pas?
Mouemy B kayecTBe Ly, MOXeT ObITb B3ATa AnnHA L; CTEpPXHS, namepeHHasi Npy KOMHaTHOM
Temnepartype?

Kputepum oueHku- caada nabopaTopHbix paboT

«3auTteHox»: nabopatopHas paboTa BbinonHeHa. K Hen odopmneH oT4éT. [Npu oTBETE
Ha BOMNpockl K labopaTopHon paboTe obyyarowmica aéTt cogepkaTesibHble OTBEThI,
KOTOpbl€ OTNINYAOTCA NOrMYECKON NOCNea0BaTeNbHOCTLIO, YETKOCTLIO M YMEHMEM AenaTb
BbIBOAbl. OBy4aroLNNCa 4EMOHCTPUPYET 3HAHNS NPUHLMNA OENCTBUSA N YCTPOMCTBA
obopyaoBaHus, Ha KOTOPOM BbINONHANACch NabopaTopHasa paboTa.

«He3auTteHo»: nabopaTtopHas paboTa He BbINOSIHEHA, IGO0 NPWU BbINOSTHEHUN PABOTLI
He ocbopmneH oT4ET. B cny4vae BbiNnoNnHeHnsa paboTbl M roTOBOro oT4éta paborta He




3auYnTbiBaeTCd, ecnv ody4yalwminca He cnocobeH pacckasaTtb 0 MEeTOAUKE BbINMOJIHEHUSA
paboTbl 1 NpuHUUNe paboTbl 06opyaoBaHUA.




Texkywas aTrecrauums

Tekywaa atrectaums NnpoBoauTCcs ABa pasa B cemecTtp. lNepBada Tekywas atrectaums
npoBoautca no Temam «KmHematukar», «[duHammka 4acTtuubly, «PaboTa u 3Heprusy,
«MexaHuka TBEpOOro Tenay, «LleHTpansHoe rnomne v 3akKoH TAroTeHNs», «Ynpyrne CBOMCTBa
TBEPAbIX Ten», «KonebaHums n BomnHbl» Bonpocbl n3 6aHka 3agaHuMn NEpBOW TeKyLLen
atTectauum BbIOMpalTCA B COOTBETCTBME 3TUM TeMaM M BKMYakT B ceba TectoBoe
3afaHve, 3afjaHne C KOPOTKMM OTBETOM, pacyeTHYIo 3agavy.

BTopas Tekywas attrectauma nposoamtcs no temam: « OCHOBbI MEXaHWUKN XXNOKOCTEN U
rasoB», « OCHOBbI cneunanbHOW TEOPUU OTHOCUTENBHOCTM», «OCHOBbI TEPMOOUHAMUKNY,
«OCHOBbI CTaTUCTUYECKON MEXaHUKNY, «SBNeHna nepeHoca». Bonpockl n3 6aHka 3agaHun
BTOPOW TEKYLLEN aTTecTalmm BbiIbnparoTca B COOTBETCTBME 3TMM TEMaM U BKOYatoT B cebsi
TECTOBOE 3afaHue, 3aaHne C KOPOTKMM OTBETOM, pacyeTHYHO 3aaady.

BaHk 3agaHun Tekywen attectaunm (POHA OLLEHOYHbIX CPEACTB):

1) TecToBble 3a4aHUSA (8bI60p rpasuribHO20 (-biIx) omeema (-08) U3 rNpPeosIoKeHHO20
repeuyHsi; 3ad0aHusi Ha coomeemcmeue):.

1.1) BelbepuTe npaBunbHbIN BapuaHT oTBeTa: Kak 3aBucuT oT TemnepaTtypbl
3Heprus E, nanyyaemasi B paBHOBECHbIX YCIIOBUSX aBCONOTHO YEPHBLIM TeNOM? (3aKoH
CredpaHa-bonbuymana).

a)E~T?
6)E~T?
B)E~T*

1.2) BoibepuTe npaBunbHbIN BapuaHT oTBeTa: B kakmx cuctemax otcyeTa
BbIMOMHATCSA 3aKOHbI AMHAMUKN HbloTOHA?

a) B NtOObIX

0) B MHepuMnanbHbIX

B) B cMcTeMax oTcyeTa, ABMXKYLLUMXCS NOCTynaTenbHO

1.3) 3akoH coxpaHeHusa umnyneca P = const BbINoNHAeTCA:

a) 4ns 3aMKHYTOW CUCTEMbI TeN B MHepLManbHbIX CUCTEMax oTcyeTa

0) ona ndon cucTembl TeN B MHEpUKUArbHbIX CUCTEMaX OTcHeTa

B) 4NS 3aMKHYTOM CUCTEMbI Ten B NOObIX cMCTeMax oTcyeTa

r) ans nobon cnctemol TeN B NMobbix cMctemax otTcyeTa

1.4) CBoGoaHble rapmMoHMyeckme konebaHms coBepLuatoTcsa Nog AENCTBUEM:
a) noctosiHHoM cunbl F = const

0) ynpyrou (kBasuynpyron) cunsl F = -kr

B) CUJIbl, UBMEHSIOLLENCS MO rapMoHMYeckoMy 3akoHy F = FO cos wt

1.5) B cocTosHUM TepMOANHAMMNYECKOrO paBHOBECUS TeMnepaTypa CUCTEMbI
a) MOXET MEHATLCSA

0) BCcloay NOCTOSAAHHA

B) YMeHbLUaeTcs

1.6) NepBoe Havano TepmoanHamukn. TennoTa, coobliaemas cucteMe naeT Ha:
a) coBepLueHne paboTbl MPOTUB BHELLHUX CUI N UBMEHEHNE BHYTPEHHEN SHEPTUM
6) HarpeBaHue

B) oxnaxgeHue

r) nepemMeLleHne CMcTembl



1.7) MoMeHTOM MHepLmMn MaTepuanbHOM TOYKU OTHOCUTESTbHO HENOABMXHOW OCU
BpaLleHus HasblBaeTcs. ..

a) MpounsBegeHne maccbl MaTepuanbHOM TOYKM Ha €e pacCToAHME OT OCU
BpaLLeHus.

b) MponssegeHne maccbl MaTepuanbHOW TOYKM Ha KBagpaT ee pacCTOSHUSA OT OCK
BpaLLeHus.

c) NpounsseaeHune cunbl Ha NneYvo.

d) Kpatyanwee pacctosiHMe OT OCU BpaLLeHUs 40 NUHUN OENCTBUS CUMbl

1.8) Cunbl Ha3bIBaOTCA NOTEHUMANBHLIMU, ECIN:

a) ux paboTa Ha 3aMKHYTOM MyTW paBHa HYrO,

6) nx paboTa BCcerga paBHa NOCTOSAHHOW BENNYNHE,

B) nx paboTa He 3aBMCUT OT TPaeKTOpPUK, MO KOTOPOWN NepemeLLaeTca Teno ns3
OZIHOM TOYKM CUNOBOrO NOJIS B APYryHO.

1.9) KnHeTunyeckon aHeprnen HasbiBaeTcs...

1) 9Heprus, 3aBuCSLLAs OT B3AMMHOIO pacrnofioXXeHUsa Ten unu Yacten tena.

2) aHeprunga Tena, NOAHATOro Hag 3emnen.

3) 9Heprunda nagatouiero Tena.

4) aHeprus, obycnoBneHHas MexaHN4YeCKUM OBMXKEHNEM Ten

1.10) KnHeTu4eckasn aHeprnsa BpallaTenbHOro ABMXEHNSA 3aBUCUT OT ...

1) TONbKO MOMEHTa NHepLUMn

2) BpalialLero MomeHTa

3) MOMEHTa MHEepPLUUN N YTIIOBON CKOPOCTU

4) TONbLKO YrnoBOW CKOPOCTU

1.11) CpaBHuTE CpeaHne KNHETUYECKNe aHeprum atomoB renna (M=4 r/monb) npu
Temnepatype T(E1) v HeoHa (M=20r/mons) npu Temnepartype 2,5T(E2).

1) E1=2,5E2

2) E2=2,5E1

3) E1=E2

4) E2=5E1

1.12) OT yero 3aBUCUT BENNYNHA YCKOPEHNSA CBOBOAHOrO nageHms?

a) oT WupoThI

6) oT gonroTbl

B) HE 3aBUCUT OT reorpadnyecKoro NoMoOXeHus.

1.13) Korga cuna Kopuonunca obpaliaetcs B HOMb?

a) npu HyNneBOW CKOPOCTH Tena,

0) B HEUHepLManbHOM cucTemMe OTCHETA,

B) KOrga CKOpoCTb Tena neprneHauKynsipHa oCu BpaLlleHNsa CUCTEMbI OTCYETA.

1.14) YrnoBas CKOpOCTb BpaLleHnss TBEPAOro Tena yBenuyunach B Asa pasa. Bo
CKOJTbKO pa3 M3MeHUNachb KNHeTUYeCKast IHeprusi BpalleHnsa?

a) yBenuyunachb B YeTblpe pasa,

6) He nsameHunnaco,

B) yBenu4yunach B Ba pasa.

2) 3agaHns C KOPOTKUM OTBETOM (omeem Ha 3adaHue cocmoum u3 yucra, crioea
Usiu cr1080Cc04HEMaHUs):




2.1) Koneco pagnycom R = 10 cm BpallaeTcs Tak, YTO 3aBUCUMOCTb JIMHENHOM
CKOPOCTU TOYEK, Nnexalmx Ha oboae Koneca, OT BpEMEHU ABWKEHUS JaeTCs YpaBHEHNEM
v = At + Bt?, A = 3 cm/c? n B = 1 cm/c3. Haiitu yron, cocTaBnsiemMblii BEKTOPOM MOJTHOIO
YCKOPEHUS C pagMycoM Kofeca B MOMEHTbI BpEMEHU t = 1C nocne Havana ABMXKeHus.

Omeem: tg a= 3,13

2.2) Kakorn o6bem npu HopmarbHbIX YCOBUAX 3aHMMAlOT 5 MOnb YrNeKUCroro
rasa?

Omeem: 112 n

2.3) NpeanbHbin ras, nokasatenb agnabatbl KOTOPOro Y, paclUMpSAT Tak, YTO
coobLiaemMoe rasy Tenso paBHO YObINIM €ro BHYTPEHHEN 3HePrn. Hantm MonsipHyto
TENSIOEMKOCTb ra3a B 3TOM npoLecce.

Omeem: C = -R/(y = 1).

2.4) OueHunTb 3Ha4eHne nnoTHocTn Bosayxa npu 0o C v gaBneHuun 2 atm.

Omeem: 2,6 Kr/m3.

2.5) B kakom cnydae K[ umkna KapHo nosbiwaeTcs 6onblue — npu ysenmyeHum
TemnepaTypbl HarpesaTensa Unn Npyu yMeHbLUEeHUN TemnepaTypbl XONoAUNbHUKa?

Omeem: Npn yMeHbLUEHM TEMMNEPATYpPbl XONOAUNbHUKA.

2.6) Cuna BCEMUMPHOrO TArOTEHUS MeXAy ABYMS Ternamu npu yBenuydeHum
paccTosiHuA mexay Humu B 10 pas...

OtBeT: ymeHbwntcs B 100 pas
2.7) Kakyto BeNUYMHY MOXXHO U3MePUTb C NnoMoLlbio meToda Knemana u [lesopma?

Omeem: oTHOLWEeHWe TENNOEMKOCTEN.

3) pacyeTHble, CUTYaLUMOHHbIE, NPAKTUKO-OPUEHTMPOBAHHbLIE 334341 / MUHU-KENCHI
(omeem codepxxum peweHue rnocmasseHHou 3adayu):

3.1) B cocyne HaxoguTcs cmecb m1 = 7,0 r a3zota n mz = 11 r yrnekucnoro rasa npu
Temnepatype T = 290 K n gasneHun p = 1,0 atm. Hantn nNOTHOCTb 3TOW CMECK, cumnTas
rasbl ngeanbHbIMN.

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

3.2) Ha HenogBMXHOM KITMHE C YriioM npu ocHoBaHuu a = 30° HaxoamTcsa Teno
Macco Mmi , K KOTOPOMY MpUKPEnseHa ferkas HepacTaXumMmasa HUTb, NepekmHyTasa yepes
HEBECOMbIN 610K, XKECTKO CBA3AHHbIN C KNMHOM. K ApyromMy KOHLYY HUTK NPUKPENSIEHO Teno
Macconm my , He kacatouwleecs knuHa. OTHowWweHne maccTen n=m2mi1=2/3.
KoadhdpumumneHT TpeHus mexgy nepBbiM TENOM M NIOCKOCTbIO paBeH W = 0.1. Hantu
BENUYUHY M HanpaBfeHne YyCKopeHus BTOPOro Tena.

Omeem: ycKopeHvie BTOPOro Tefa HanpaBneHo BHU3 U PaBHO:
a,=glnp—sina—ucosa)/(p+1)=0.05g.

3.3) B cocyae HaxoguTcs cmecb my = 7,0 r azota u m, = 11 r yrnekmcnoro rasa npu
Temnepatype T = 290 K v gasneHuu p = 1,0 atM. Hantn nnoTHOCTb 3TOM CMECH, cunTas
rasbl MaeanbHbIMU.

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

3.4) O6bem Mons naeanbHOro rasa ¢ nokasarenem aguabaTbl Y UIBMEHSIOT NO
3akoHy V = a/T , rge a — nocTosiHHasA. HanTu konuyecTBo Tenna, nosiy4eHHoe ra3om B
9TOM npoLiecce, ecnun ero Temneparypa ucnoitana npupawieHune AT.

Omeem: Q = RAT (2 - y)I(y = 1).



3.5) Ckonbko TennoTbl BbIAENUNOCH B cnvpanu conpotmeneHnemMm R =75 Om npwu
NPOXOXAeHUU Yepes Hee konuyecTsa anektpundectsa q = 100 Kn, ecnv Tok B cnvpanu
NMHeNHO ybbiBan Ao Hynsa B TeveHne At = 50 c.

Omeem: Q = 49° R/3At = 20 k[x.

3.6) CoBpeMeHHble BaKyyMHbl€ HACOCbl MO3BOMAKOT NOSyYaTb AaBAEHUS 40 P =
4.10-10 MNa (npn KOMHaTHOM TemnepaType). Hantu yncno monekyn rasa B 1 cm® n cpegHee
pacCcTOsiHUE MEeXAy HUMK NPU 3TOM AaBfEHUN.

Omeem: n = p/kT = 10° cm-3, <I> = 0,2 mm.

3.7) Yactuua aBmkeTcsa Ha NAoCcKocTM No 3akoHy X(t)=at, y(t)=pt2, rae aun B -
HEKOTOpble NOCTOSAHHbIE. B Kako MOMEHT BpEMEHW Yron Mexay BEKTOPOM CKOPOCTU
YyacTuubl M ocsiMn X 1y ByaeT paBeH 45°7?

OtBeT: t = a/(2B).

Kputepuu n wkanbl oueHUBaHUA:
[ns oueHnBaHNA BbINOMHEHNSA 3a4aHuU UCnonb3yeTcsa bannbHaga Wwkana:

1) TecToBble 3aaHuS:

e 1 6ann — ykasaH BEpPHbIN OTBET;

e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMUCIE YaCTUYHO.
2) 3a0aH1s C KOPOTKMM OTBETOM:

e 2 BGanna — ykasaH BEpHbI OTBET;

e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YNUCIE YaCTUYHO.

3) pacyeTHble 3aa4yu, CUTYaUNOHHbIE, NPAKTUKO-OPUEHTUPOBAHHbIE 3843441 / MUHU-KENCHI:
e 5 GannoB — 3agjaya pelwleHa BepHO (MOnyyeH npaBusbHbIA OTBET, 0OOCHOBAH
(aprymeHTMpoBaH) Xo4 peLleHus);

e 2 Banna — pelleHne 3agavv COAEepPXUT He3HauuTenbHble OWWBKM, HO MpuBeaeH
NPaBUMbHbIA XO4 PacCYy)XOEHUW, WNM MNOSyYeH BEpPHbI OTBET, HO OTCYTCTBYET
000OCHOBaHMe xo4a ee pelleHnd, Unn 3agada pelleHa He MofHOCTbI0, HO MOSyYeHbl
NPOMEXYTOYHbIE pe3ynbTaThbl, OTpaxarLwme NpaBUbHOCTbL X04a peLleHust 3agauyu,
WnNu, B cCriydae ecnu 3ajaHue COCTOUT U3 peLUeHUs HecKonbkux noasagad, 50%
KOTOpbIX peLleHbl BEPHO;

e (0 GannoB — 3agaya He pelleHa Unu peLleHne HEBEPHO (XO4 peLueHns owmnbodeH
UM coaepxxu rpyoble oWnBKKU, 3HAYUTENBHO BRMSAKOWME Ha JarnbHeunwee ndyyeHue
3agayn).




Mpumep KOHTPONbLHO-U3MEePUTENbHbLIX MaTepuanoB
K TeKylien arrecrtaumu

YTBEP>XXOAHKO
3aBeaytowmi kacdbeapon obuien pusnkm
(Typuwes C.10.)

HanpaeneHnune nogrotoBkn 12.03.03 PoTOHUKA M oNTOMHGOPMATUKA
Aucuunnuia__MexaHuka n MonekynspHas dusumka dopma oby4yeHus__ouvHas
Buao atTectauuun_Tekyulas

KoHTponbHO-uameputenbHbIn matepuan Ne

1.TecToBble 3aaHus.

1.1) BoibepuTe npaBusbHbIN BapuaHT oTBeTa: B kakux cuctemax otcyeTa
BbINOJSTHAOTCS 3aKOHbl AMHaMUKM HbloToHa?

a) B NOObIX

0) B MHEepUManbHbIX

B) B cMCTEMax oTcyeTa, ABMXKYLLUMXCS NOCTynaTesibHO

1.2) 3akoH coxpaHeHust umnyrnbca P = const BbINOMHAETCSA:

a) AN 3aMKHYTOW CUCTEMbI TeN B MHEpPLManbHbIX CUCTEMAX oTcyeTa

0) ona nbon cuctemMbl TeN B MHEPUMANbHbLIX CUCTEMAX OTcYeTa

B) 4Ns1 3aMKHYTOM CUCTEMbI Ten B NOObIX cMCTeMax oTcyeTa

r) ans nobon cnctemol TenN B Nobbix cMcTeMax otcyeTa

1.3) CBobOAHbIE rapMoHMYeckme konebaHus coBepLuaroTcsa nNog AencTBrUeEM:

a) NnocTosiHHOM cunbl F = const

0) ynpyron (kBasuynpyromn) cunbl F = -kr

B) CUIbl, UBMEHSIOLLENCS MO rapMoHMYeckoMy 3akoHy F = FO cos wt

2. 3agaHune C KOPOTKMM OTBETOM:

Koneco pagnycom R = 10 cm BpallaeTcs Tak, YTO 3aBUCUMOCTb JIMHEMHOW CKOPOCTU
TOuYekK, nexawmx Ha oboae koneca, OT BPEMEHN OBUXEHNA OAETCHA YPaBHEHMEM V = At +
Bt2, A = 3 cm/c? u B = 1 cm/c3. Haitu yron, coctaBnsieMblii BEKTOPOM MOSTHOMO YCKOPEHUS C
paguMycoMm Korieca B MOMEHTbI BpEMEHM t = 1C nocne Havyana gBUXEHMS.

3.PacyeTHasa 3agava

Ha HenogBWXHOM KIMHe C Yrnom npu ocHoBaHun a = 30° HaXO0AUTCHA TeNo Maccomn
M1 , K KOTOPOMY MpUKpPENSeHa fnerkasi HepacTsXKuMasa HUTb, NepeKNHyTasa Yepes
HEBECOMbIN 610K, XKECTKO CBA3AHHbIN C KNMHOM. K ApyromMy KOHLY HUTK NPUKPENSIEHO TeNo
Maccon my , He Kacatouweecs knuHa. OTHoweHne maccTenn=mzm1=2/3.
KoadhpmumeHT TpeHus mexay nepBbiM TENOM 1 MrocKocTblo paseH Y = 0.1. Hantu
BENUYNHY M HanpaBfieHne YCKOpeHus BTOPOro Tena.

Coctasutenp 3aHunH U.E.
noonuce pacuwugposka nodnucu




MNMepeyeHb BONPOCOB K TeKylen aTrecTauum (3ayer):

1. KuHemaTtnka matepuanbHOM TOYKU; KNHEMATUKa TBEPAOro Tena.
2. InHamuka YacTtuubl. 3akoHbl HblOTOHA.

3. dnHamuka cuctembl 4acTul

4. Pabota. QHeprus. mnynbc. 3aKoHbl COXpPaHEHMS.

5. AnHamuka TBepaoro tena.

6. KonebartenbHoe ABMXEHME.

7. OCHOBbI MexaHukn gedopMupyembIx Ten.

8. Monekyrbl 1 MexMonekynsipHble B3anmoaenctauns. CtatucTnyeckoe onncaHme
CUCTEMbl MHOIMUX YacTul,. MaeanbHbI ra3 kak npocrenwas Mogenb CTaTMCTUYECKOn
CUCTEMBI.

9. TemnepaTtypa Kak mepa cpegHen KNHETUYECKOW 3Heprun mosekyn. bpoyHoBckoe
ABxeHue. PacnpegeneHne Mosekyn no CKOpoCTAM.

10. YpaBHeHue cocTosHUA ngearnbHoro raza. OCHOBHbIE ra3oBble 3aKOHbI.

11. PacnpefgeneHve Monekyrn rno asimHam npoberos, onbiThl N0 U3MEPEHNIO cpeaHen
ANWHBI NPOBGEeros Mornekyrn.

12. PenakcauuMoHHbIe npouecchl B razax: 3akoHbl ®Pypbe, HotoToHa- CTokca, duka.
ABneHuns nepeHoca.

13. PaspexeHHble rasbl.

14. MNMpuMeHeHWe NepBoro Havyana TepMoAMHaMUNKK K naeanbHOMY rasy.

15. BbluncneHune paboTbl raza no pacunmpeHuto B nsornpoleccax. YpaBHeHue agnabathl.
Monutponuyeckune npoueccol.

Kputepum oueHkn 0By4aroLLmnXcs Ha TekyLen aTTectaumm (3a4€T)

«3ayteHo»: caaHo He meHee 90% nabopaTtopHbIx paboT no Kypcy. OopmeHbl OTYETHI
no pabotam. lNpu oTBeTe Ha Bonpocbl K nabopatopHon paboTe obyyawowmica OaéT
cofepxaTernbHble OTBETbl, KOTOpble OTMMYAKTCA JIOTMYECKOW MOCNenoBaTENbHOCTLIO,
YETKOCTbIO M yMeHMeM genaTb BbiBogbl. OByvaowmincs 4eMOHCTPMPYET 3HaHUS NpuHUMNa
AENCTBUS M yCTporcTBa 060pyaoBaHUs, HA KOTOPOM BbINosHANack nabopaTtopHas paborTa.

«HesauteHo»: cgaHo meHee 90% nabopaTtopHbix paboT no Kypcy. B cnyyae BbINONHEHUS
paboThbl 1 roToBOro oT4éta paboTta He 3aunTbiBaeTcs, ecnn obyvarwminca He cnocobeH
paccka3aTb O METOAMKE BbINONHEHUs1 paboTbl 1 NpuHUMne paboTbl 060pya0BaHUS.




Cnucok BOoNpocoB ANiIsi KOHTPOJIbHO-U3MEePUTESIbHbLIX MaTepuanoB

KNPOMEXYTOYHOW aTTecTtaumu (3Kk3ameH)

YpaBHeHNe ANHaMUKN BpallaTenbHOro ABUXKEHMS.

YpenbHasa TensioeMKoCTb rasa, cmecu ra3oB. MonsipHas TennoemKoCTb rasa.
YpasHeHne Mawnepa.

3. TpaekTopusi, paanyc-BeKTOp, BEKTOP NepemMeLleHmns, anvHa nytn. KuHemaTtunyeckme
ypaBHEHMS

4. lNapameTpbl TepMogMHaAMUYECKOn cucTeMbl. iaeanbHbin ra3. 3akoHbl MaeanbHOro
rasa.

5. [BuxeHue MaTepmaanon TOYKM NO OKPYXHOCTMU. YCKopeHme. Hopmaanoe 7
TaHreHunarnbHoe yCKopeHune

6. KonebaHusa. CKopoCTb 1 yckopeHne konebaHuin. YpaBHeHune KonebaTtensHoro
ABWXEHWS.

3aKkoHbl HbloTOHa. I/IHepumaanble CUCTEMbI OTCHETa

YpaBHeHWE COCTOsIHMSA naeanbHoro rasa. OCHOBHOE ypaBHEHME MOJEKY sipHO-
KMHETMYECKOW TEOPUUN MaearnbHbIX ra3oB.

9. lpeobpasoBaHusa Manunes. MNMpuHUnn oTHocuTenNbHOCTM Manunes. Knaccuyeckui
3aKOH CIOXXEHUSA CKOPOCTEN.

10.3akoH MakcBenna o pacnpegeneHuy Monekyn naeanbHOro rasa no CKOpoCTSM.
3akoH MakcBenna o pacnpegeneHny Monekyn naeanbHoro rasa rno aHeprusm.

11.YrnoBoe nepemMelleHne, yrnoBasi CKOpoCTb, YrrioBoe yckopeHue. CBA3b NIMHENHbIX
BEJTMYMH C YrIOBbIMM.

12. bapomeTpuyeckas oopmyna. PacnpegenerHne bonbumaHa.
13.PaboTa cunbl. PaboTta cun rpaButaumm, TSHKeCTn, ynpyroctu. MoOLWHOCTb.

14.AnuHa cBobogHoro npobera. OpdeKTUBHbIN AnameTp MOMeKys. ABneHns
nepeHoca.

15. 3aKoH COXpaHeHWUsi 3HEPrMN B KOHCEPBATUBHOW cucTeME. 3aKOH COXpaHEeHUS
3HEeprun B AMCCMNaTMBHON cUCTEME.

16. BHYTpEeHHSAS 3Heprna TepMoanHaMnUYeckon CUCTEMbl. BHYTPEHHSAS aHeprus
noeanbHOro rasa. 3akoH bonbumaHa o pacnpegeneHnum aHepruu.

17.3aKkoH coxpaHeHUst mMnynbca. YNpyroe n Heynpyroe coygapeHue Tern.

18.PaboTa rasa B pa3nuyHbIX npoueccax. PaboTa rasa npu agmabaTnyeckom
npouecce

19. MomeHT uHepumn. Teopema LLTenHepa. PaboTta 1 MOLWHOCTb Npu BpaLeHum
TBEpAoro Tena. KuHetnyeckas saHeprusa BpalLeHus.

20.1-e Ha4ano TepMoaANHaAMUKN. anMeHeHI/Ie I-ro Havyana TepMoauHaMMKN K
pa3nn4HbiM n3onpoueccam.



21.YpenbHasa TensI0eMKOCTb rasa, cMmecu ra3oB. MonspHas TensoemMKoCTb rasa.
YpaBHeHne Mauepa. Ynpyraa un nnactundeckas gedgopmauuns. HanpsokeHume.
Mpenenbl NponopUMOHAaNbHOCTH, YNPYroCTU, TEKYYECTHN, NPOYHOCTU. 3aKkoH [yka.

22.Mpsimon n obpatHbin umknbl. KM kpyrosoro uukna. Liykn KapHo.
23.CBoboaHble ocu. MnaBHble MOMeHTbI MHepuun. M'mpockon. MNpeueccuna rmpockona

24.HTponNus 1 ee TepMOANHAMMYECKOE N CTaTUCTUYecKoe TornkoBaHue. |l n 1l Havano
TepMOOMHaMUKN.

25.[JaBneHune B Xxugkoctu. M'mapocratuyeckoe, AMHaMUYECKOE U CTaTuyeckoe
nasneHuve. 3akoH Apxnmeaa. 3akoH Nackang. YpasHeHne bepHynnu

26.YpaBHeHne BaH-gep-Baanbca. BHyTpeHHAA aHeprusa pearbHbIX rasoB

27.BaskocTb. Cnna BHyTpeHHero TpeHus. 'pagueHT ckopocTtu. nHamumyeckas u
KMHemMaTmnyeckas BA3KOCTb. JlamuHapHoe n TypbyneHTHoe TeyeHue. Yncno
PenHonbaca .

28.Kngkoctu. NoeepxHocTHOEe HaTshkeHne. CmaunsaHue. dopmyna Jlannaca.
KanunnapHele SBNeHus B XXUOKOCTSAX.

29.TocTynatbl cneymansHOM TEOpUN oTHoCcUTENBLHOCTU. [NpeobpasoBaHna JlopeHua.
30.KnHeTn4veckas n noteHumanbHasa aHeprus konebaTenbHOro ABMXeHUS.
31.3aKoH penaTUBUCTCKON AUHAMUKKN. 3aKOH B3aMMOCBA3M MacChbl U SHEPTUN.

32.PenaTUBUCTCKNIA 3aKOH CIOXEHUS CKopocTen. PenatnBnctckui nmnynsc. MHTepsan
Mexay CobbITUAMN.

33.leHTp Macc cuctembl. 3aKOH ABMKEHNSA LEHTP Macc.

34.KunHeTunyeckas aHeprus U noteHumnanbHas 3Heprusi, X CBOMCTBA. 3aKoH
COXpaHEeHUs 3HepPrun B KOHCEPBATMBHOW CUCTEME.

35.1 Havano TepmoanHamMukn. NpumeHeHne | Hadana TepMogMHaAMUKN K pasfinyHbIM
n3onpoLeccam.



Mpumep KOHTPOINIbLHO-U3MEPUTENbHbIX MaTepuanos
KNPOMEXYTOYHOW aTTecTtaumu (3Kk3ameH)

YTBEP>XOAKO

3aBeaytowmi kacdeapon obuien pusnkm
(Typuwes C.1O.)

HanpaeneHnune nogrotoBkn 12.03.03 PoTOHUKA M ONTOMHGOPMATUKA

Oucunnnnua 51.0.18 MexaHuka n monekynsipHasi puamka

dopma obyyeHusi__o4Has

Bua koHTpons__sk3ameH Bug aTTectauumn__npomMmexyto4Has

KoHTponbHO-U3MepuTenbHbIN MaTepuan

1. YpaBHeHUe ANHaMWKK BpallaTenbHOro ABUKEHMS.

2. YpenbHasa TennoemMKoCTb rasa, cMmecu rasoB. MonsipHas TeNnNoemMKoCTb rasa.
YpaBHeHve Mawepa.

Coctasutenp 3aHuH U.E.
rnoodnucsb pacwucghposka nodnucu




lMpomexyTodHas aTTecTauusa no AUCLUMNIMHE — 3K3aMeH. B npunoxeHue kK gunnomy
BHOCUTCH OLEeHKa Oomsu4yHo/xopouwlio/ydoernemeopumeribHo. MNpomexyToyHast atTectaums
NPOBOANTCA B COOTBETCTBUM C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaunmn obyyarowmxcs
no nporpaMmmam BbicLlero obpasoBaHnsi BopoHeXCKOro rocyaapCTBEHHOMO yHMBEpPCUTETA.

Kputepuu oueHkun (3Kk3amMeH no TeopeTndeckomy Kypcy «MexaHuka n MmosiekynapHas
duramkar):

OueHka «OmMI/uU4YyHO»:. YPOBEHb CHOPMMPOBAHHOCTU KOMMNETEHUMA — BbICOKUN
(yrny6neHHbin). lonHoe CcOOTBETCTBME OTBETaA CTyAeHTa Ha npeanaraemblii BOMpoOC
YeTbIPEM BbllLEYKa3aHHbIM MoKa3aTensam u ocsBavBaeMbiM KomneTeHumnam. KomneTeHuun
COOPMUPOBaHbI MOSTHOCTLIO, MPOSBASAIOTCA WU UCMOMb3YITCA CUCTEMATUYECKN, B MOSTHOM
0b6béme. [laHHbIN YPOBEHb MPEBOCXOANT, MO KpaHEN Mepe, N0 OAHOMY U3 NEPEYNCIIEHHbIX
BblLLEe nokasaTenen NoBblWEeHHbIN (MPOABUHYTLIN) YPOBEHb.

OueHka «xopowoy»: YpOBEHb CHOPMUPOBAHHOCTM KOMMETEHUUN — MOBbILIEHHbIN
(npoaBuHyTbIN). OTBET CTyaeHTa BbISBNSieT HegoCTaToOYHOe BnageHue HeobxoauMbiMu
TeopeTUYECKNMUN U NPaKTUYECKUMM HaBblkaMn. KomneTeHuun B LenomM cpopMmnpoBaHbl, HO
NPOSABNATCA U UCNONb3YHTCHA bparMeHTapHO, He B NOSIHOM O6bEME, YTO BblpaXkaeTcs B
OTAENbHbIX HETOYHOCTSX (HECYLLECTBEHHbIX owwmnbkax) npu oteete. OTBET OTNMYaeTcd
MeHbLLEeN 06CTOATESNTbHOCTLIO, MYOUHON, 06OCHOBAHHOCTLIO U NMOSTHOTOM, YEM MPU BbICOKOM
(yrny6néHHom) ypoBHe chopMMpPOBaAHHOCTU KomneTeHumn. OgHako AoNyLeHHbIE OLWnOKK
NCnpaBnsalTCa caMMM CTYOEeHTOM nocre OOMOMHUTESbHBIX BONPOCOB NpenogaBaTens.

[aHHbIN ypOBEHb NPEBOCXOANT, MO KpanHEN Mepe, N0 OAHOMY U3 NePEeYUCTIEHHbIX Bbille
nokasaTerien noporosbivi (6a3oBbIN) YPOBEHb.

OueHka «y00811emeopumesibHoO»: oTBeT cTygeHTa oTnnyaeTcs
HenocrnegoBaTenbHOCTbIO, HeyMeHWeM  denatb  BblBOAbl, CrabbiM  OCBOEHWEM
TeopeTUYEeCKNX U NpakTU4YeCcKnX HaBblkoB.KoMmneTeHuMn copmumpoBaHa B obLmMX YyepTax,
NPOSABNATCA U UCMNOSIb3YKTCA CUTYaTMBHO, YaCTUYHO, YTO BblpaXkaeTcsl B AOMNyCKaeMbIX
HETOYHOCTAX W CYLLECTBEHHbIX OWWBKax npu OTBETe, HapyLUEHUU FOMMKU U3MNOXEHUS,
HEeyYMEeHUN aprymeHTUpoBaTb M 060CHOBbLIBATb CYXXOEHMS U MPOECCUOHANbHYH MNO3ULUIO.
[aHHbIN ypoBeHb obsA3aTeneH Ans BCeX OCBaMBalOLMX OCHOBHYH O6pasoBaTeribHyH
nporpammy.

OueHka «Heydo8remeopumesibHO»: KOMNETEHUUN He CHOPMUPOBAHbI, YTO BblpaXkaeTcs
B pPa3po3HEHHbIX, OEeCCUCTEMHbIX, OTPbIBOYHbIX 3HaHMAX, [OOMNyCKaeMbiX rpyObix
npodeccuoHasnbHbiXx OwWnbKax, HEYMeHUW BbIAENSATb [MaBHOE W BTOPOCTEMNEHHOE,
CBA3bIBATLTEOPUIO C MPAKTMKOMW, yCTaHaBNUBaTb MeXNpeaMeTHble CBA3KN, (hopMynnpoBaTh
BbIBOAbI MO OTBETY, OTCYTCTBUM COOCTBEHHON NPOeCCnOHaNbLHON NO3NLNN.

Ecnn cTypoeHT He ocBamBaeT ANCUMNIINHY B YCTAHOBNEHHOM NporpaMmmon 06beme U
B CpOKMW, onpefenéHHble rpacduMkoM Yy4ebHOro npouecca, OH He [JonyckaetTcs K
NPOMEXYTOYHOW aTTecTaunm No AgaHHOMY Buay y4ebHon paboTbl.

®akT HeBbINONHEHUA TpeboBaHUN, NpeabaABNAeMblX K CTYAEHTY MNpU OCBOEHUU
amcumninunHel  «MexaHMka M MonekynspHas — ou3nka» M OTPaXEHHbIX B
BblLLENEePEYNCIEHHbIX Kputepusix, doukecmpyeTcsa B BEJOMOCTU OLIEHKOM
Heyd08/1emeopuUMmMesbHO.



