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AHHOTANMA

B naGopatopHOM mpakTHKyMe 10 00mIel (PU3UKE CTYACHTHI BBITOJIHSIOT JIAOOpaTOpHBIE PabOTHl MO pa3aeity
Kypca obmiel ¢usuku: «Mexanukay, B nmabopatopun kadeapsl MpeACTaBICHO JOCTATOYHOE KOJIMYECTBO
ycTaHOBOK. JlabGopaTopHble yCTAaHOBKM TPYNIUPYIOTCS MO TeMaM paszena. TeMbl J1adopaTopHBIX padoT
OpPraHM30BaHbl B MapIIPyThl, IO KOTOPHIM IPOBOIMTCS BBIIOJIHEHHE paboT crymaeHTamu. [l Kaxkaoi
nabopaTtopHOil pabOThl TMOATOTOBIEHBI CHENUAIBHBIC OIMUCAHUS: OINUCAHWE TEMbl pPaOOTHI, ONHCaHHE
IKCIIEPUMEHTA, IPOBOANMOTrO B JJaOOPaTOPHOM paboTe N TEXHNYECKOE ONMcaHue JabopaTopHOM ycTaHOBKU. B
71a00paTOPHOM MPAKTUKYME pacCMaTpHBAIOTCS KITFOUEBBIC TMOHSATHS IKCIIEPUMEHTAIBHOW (DU3UKH, CTYIEHTHI
00yuaroTcs 3JIeMEHTAPHBIM YKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KEe HaBBbIKaM PadOTHI ¢ 000PYIOBaHUEM.
[MpakTrueckast pabora B 1a00paTOpUU MO3BOJISIET CTYIEHTaM pa3o0paThcs B 0a30BBIX (PU3NUECKUX BOIPOCAX,
0e3 KOTOpPBIX HEBO3MOKHO ITyOOKO€ TIOHUMaHue o0IIed Gu3nku. i yCcremHoro ocBoeHusl 1aboparopHoro
NPaKTHKyMa CIYIIaTeNl0 HEOOXOOMMO BiajeTh 0Oa30BBIMH HAaBBIKAMH IPOBEICHUS OKCIEPHMEHTA,
MOJTy4YEHHBIMH B IIKOJIE, BIAJETh OCHOBAMH MaT€MaTHYeCKOro aHaJIn3a, 3HaTh OCHOBBI JIMHEHHOM anreOpsl,
TEOPHUHU BEPOSTHOCTEH, a TAKKe MPUMEHSATh 3HAHHS, IMOJYYCHHBIC HA JICKIMOHHBIX H CEMUHAPCKUX 3aHATHIX
o obmeit puzuke.

1. lean u 3apa4n

Heap AucHUNIHHBI
¢dbopmupoBanre 0a30BBIX 3HAHUH MO (U3KMKE W yMeHUs paboTaTh B J1a0OpaTopuul Jisi JajlbHEUIIEeTo
UCTIONIb30BaHMUsI B JIPYTUX JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COICpKaHUs, (OPMUpPOBAHUE
KYJIBTYpbl JKCIIEPUMEHTa, HCCIIEHA0BATEIbCKUX HABBIKOB W CIIOCOOHOCTH INPUMEHSTh 3HAHMS Ha
MPaKTHKE.

3agauu AUCUMIIHHBI
- ¢opmupoBaHue y o0ydaromxcsi 0a30BbIX 3HAHUH 110 (PHU3UKE;

- (I)OpMI/IpOBaHI/Ie KYJIBTYPbl 3KCIICpUMCHTA: YMCHUC pa60TaTB B J'Ia60paTOpI/II/I, 3HAaTb OCHOBHBIC
METObI SKCIICPUMCHTA, YCTAHABJIIMBATD JIOTUYECKUE CBA3U MCKIY IMOHATUAMMU,

- ¢dbopMupoBaHHE YMEHMH M HABBIKOB MPUMEHATh I[OJTyYEHHbIE 3HAHMUSA JUIS ITOCTaHOBKH
9KCIIEPUMEHTA, CAMOCTOSATEIBHOIO aHAJIN3a MOTYYEHHBIX PE3YJIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

Kox n HanMeHOBaHuEe KOMIIETEHIUH WNHaMKaTOPBI OCTHIKECHHUS KOMITCTCHIINN
OIIK-1 CriocoOeH aHaM3upOBaTh 3a/1a49H OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a9u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha YIpaBJeHUs, BBIIENsET 0a30BbIE COCTABIISIIONINE 3a/1a91
OCHOBE ITPUOOPETCHHBIX 3HAHUIA
IMK-1 CriocobGeH MpoBOIUTh UCCIIEI0BAHUE [MK-1.2 Mmeer myOokoe 3HaHWE W TMOHUMaHHE O0a30BBIX
CHUCTEM YIIPaBJICHUS U UX KOMIOHEHT MaTeMaTHYECKUX TACIUIIINH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- METOIMKY IPOBEACHUS IKCIIEPUMEHTA;
- MeTOoauKy 00pabOTKH MOTYyYEHHBIX Pe3yJbTaToB.
YMETb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BaHHEM;
- TMpaBWIBHO 00padaThIBaTh MOMYYSHHBIC SKCIICPUMEHTAIILHBIC JaHHBIC.
BIIAJICTh!

HaBbIKaMH paGOTLI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,I[OBaHI/IeM;
OCHOBHBIMH MaTEMAaTUYCCKUMH UHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a/1a9 MCXaHUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Usmepenne  yckopeHue  cBOOOIHOTO ] 10
naneHus (onsIT ["amuest)
Uzyuenne konebanuii Ha TpuMmepe
2 (U3NYECKOTO MAasITHUKA U TPUPHIIPHOTO 8 10
noziseca
3 UccnenoBanue MPELECCUU ] 10
YPaBHOBEIIEHHOTO THPOCKOTIA.
4 Nzyuenune konebaHuii CTPyHBI. 8 10
5 Omnpenenenrie CKOPOCTH MOJIETA MYJIH. 8 10
Nroro yacos 40 50
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. M3mepenue yckopeHrne cBOOOIHOTO najaeHus (onbIT [anumes)

N3ygaroTcsi cucreMarMyeckue M CiydaiHble IMOTPEIIHOCTH NPHOOPOB HAa NpPHUMEpE H3MEPEHUs
YIOEIBHOIO  CONPOTHBIEHHS HUXPOMOBOM  NpoBOJIOKH. HMccnenyroTcs  MHCTPYMEHTAJBHBIE
MOTPEIIHOCTH  AHAJOTOBBIX M IM(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHUS IOTPEIIHOCTEH,
MOTPEIIHOCTD MIPH MOIYYEHHH MPSIMOM METOJJOM HAaUMEHBIINX KBaIpaToB.

2. Uzyuenne konebanuil Ha npumepe GU3NIECKOTr0 MasiTHUKA U TPUGIIAPHOTO MoIBeca

C momompro (U3MYECKOTO MasTHHKAa B (hOpME JUIMHHOTO CTEP)KHS M OOOPOTHOTO MAasiTHUKA C
MOABWXHBIMU TPy3aMH HCCIIEIYIOTCS OCHOBHBIE 3aKOHBI KoJeOaTeslbHOro ABMKeHus. M3mepsrorcs
NepUOIbl KoIeOaHu MasTHUKOB, HCCIIEAYIOTCS 3aBUCUMOCTh MEPHUOA OT aMIUTUTYIbl KoJeOaHH 1
3aryxaHus. Ilo 3HaueHMIO mepuoda M3MepsAeTCsl YCKOpeHHE CBOOOJAHOTO MaJEHHsS C BBICOKOM
TOYHOCTEIO.

3. UccnenoBanue Npeneccuy ypaBHOBEIIEHHOTO THPOCKOTIA.

Hccnenyrorcst 3aKoHBI ABMKEHHS OBICTPOBPALIAIOIINXCS OCCUMMETPUYHBIX Tesl (rupockoros). Ilo
CKOPOCTH IPELIECCUU THPOCKOIIA IO JEHCTBUEM IIOCTOSHHOIO MOMEHTA CUJI ONIPENENISETCsl CKOPOCTh
BpaileHus: poropa. MOMEHT WHEPLUHU POTOpa OMpPENeIseTCs] METOJOM KPYTHIBHBIX KOJeOaHUU mpu
CpaBHEHHUHU C 3TAJIOHHBIM TeJioM. I1o omyckaHuM ocu THPOCKOIIA U3MEPSETCS MOMEHT CHUJIbl TPEHUS B
OCH TMPOCKOIA.

4. Uzyuenue koneOaHuil CTPYHBI.

I/ICCHCZ[YIOTCH CTOAYHEC BOJIHBI, BO36y>KI[aeMBIe Ha HaTﬂHYTOﬁ CTaJIbHOHI CTPYHC C 3aKpPCIICHHBIMU
KOHIIAMU. I/I3Mep5[IOTCﬂ PE30HAHCHBIC YaCTOTHI B 3aBUCHUMOCTH OT CHJIbI HATSHKEHUS HUTHU, U3 YCTO
OMpEACIIACTCA CKOPOCTh PACHPOCTPAHCHUS BOJIH HAa CTPYHC U e€ ITUHEHHAS IIJIOTHOCTb. PCFI/ICTpaLII/IH
KoJIeOaHMI IMPOBOAUTCS C IOMOUIBIO JICKTPOMATrHUTHOI'O JAaTYMKa, NOAKIOUYCHHOT'O K SJICKTPOHHOMY
ocunnnorpa(by. Ilo IMUPUHC PC30HAHCA UBMCPACTCA I[O6pOTHOCTB KOJIcOaTEeIbHOM CHUCTEMEL.




5. Ompeznenenne CKOPOCTH MOJIETa MYIIH.

CKOpOCTB moJIeTa MyJjin U3 MHEBMATUYCCKOI'O PYXKbA HU3MCPACTCA C IMOMOLIBIO 0aIUCTHIECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA IO aMIUIMTYAC OTKIIOHCHHA 0aJUIMCTHYECKOTO H KPYTUJIIBHOT'O
MasiTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTHUU U MOMCHTA UMITYJIbCA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

Cemectp: 1 (Ocennuii) MexaHuka:

Jlabopatopus 501 I'K.

1.1.1 Ompenenenne cucTeMaTHUECKUX U CIYYalHBIX MOTPEITHOCTEN HA MPUMEpE U3MEPEHUS
YIENBHOTO COMPOTHBICHHUSI HUXPOMOBOM MPOBOJIOKH -11 yCTaHOBOK.

1.3.1 Onpenenenune monyns FOHra Ha ocHOBe HccieIoBanus geGopMaIiii pacTsKeHus: U u3ruoa - 6
YCTaHOBOK.

(JTabopatopHslii cTeHx 6 MIT.)

1.3.2 Onpenenenne MOAys KpyUeHHs CTEP>KHEH CTaTUYECKUM M JUHAMUYECKUM CIIOCO0amH - 3

YCTaHOBKHU

1.4.2 Omnpenenenrie yCKOpeHUsI CBOOOTHOTO ITaJIeHUS TIPU MTOMOIIN 000POTHOTO MasATHUKA - 6
YCTaHOBOK.

1.4.4 UccnemoBanue cBOOOHBIX KOeOaHU CBA3aHHBIX MAasSTHUKOB - | yCTaHOBKA.
Jlabopatopus 502 I'K.

1.1.1 Onpenenenne cucTeMaTH4eCKUX M CIyYalHbBIX IOTPELIHOCTEH HA MPUMEPE H3MEPEHUS
YAETBHOTO CONPOTUBICHNS HUXPOMOBOM MPOBOJIOKH -12 yCTaHOBOK.

1.2.3 Onpenenenne MOMEHTa HHEPLUH TBEPIABIX TEJ C HOMOIIBIO TPUPUISIPHOTO ToABeca — 9
YCTaHOBOK

1.4.5 Vzy4enue xoneOaHus CTPYHbI

Jlabopatopus 503 T'K.

1.1.4 V3smepeHre MHTEHCUBHOCTH PaJuallMOHHOTO (poHa — 12 ycTaHOBOK.

1.1.6 V3ydyenune 31MeKTpOHHOTO ocIiuiorpada — 18 ycTaHOBOK.

Jlabopatopus 505 I'K.

1.1.3 Craructrueckas 00paboTKa pe3ynbTaTOB MHOTOKPATHBIX U3MEPEHUH (PU3NUECKUX BETUInH — 7
YCTaHOBOK.

1.1.4 VamepeHrie MHTCHCUBHOCTH PaUaiMOHHOTO poHa — 12 ycTaHOBOK.

1.2.5 VccnenoBanue npereccuy ypaBHOBELUIEHHOTO TMPOCKONa § YCTaHOBOK.

1.4.1 Vzydyenne pu3n4eckoro MasiTHUKA -4 yCTaHOBKH.

1.4.2 Onpenenenue yckopeHHs: CBOOOIHOTO MafeHNs IPU NOMOIIY 0OOPOTHOTO MasiTHUKA | yCTaHOBKa.
Jlabopatopus 506 I'K.

1.2.1 Onpenenenne CKOPOCTH MOJIETA MY § YCTAHOBOK.

1.1.5 UccnenoBanue ympyrux CTOJIKHOBEHHI MPOTOHOB € ANEKTPOHAMHU - 4 YCTaHOBKHU.

Jlabopatopus 507 I'K.

1.2.2 DxciepuMeHTaIbHast MPOBEPKa 3aKOHA BPAIATEIbHOTO IBUKECHUS HA KPECTOOOPAa3HOM MasTHUKE
ObepOeka - 10 ycTaHOBOK.

1.2.4 Onpenenenune mIaBHBIX MOMEHTOB UHEPIIMU TBEPBIX TEJl C TOMOIIBIO KPYTHUIIBHBIX KOJIeOaHui —
4 yCTaHOBKH.

1.1.1 Usmepenue yneapHOTO COMPOTUBIIEHUSI HUXPOMOBOI IPOBOJIOKHU. — 8 YCTaHOBOK

Jlabopatopus 324a 'K

1.4.8 Ompenenenne moayis FOHra MeTomoM aKyCTUYECKOTO pe30HaHca. — 8 yCTaHOBOK.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6uwmit kype ¢pusuku [Texer] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : @usmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
2. OcHoBol pusuku [Teker] : Kype obmieit ¢pusukn : B 2 T. T. 1. Mexanuka, SIeKTpHYECTBO U
mar"eTusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJbX0B ;
non pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.
3. Obmas pusuka. Mexanuka [Tekcr] : yue6. mocobue mis By3oB / H. A. Kupuuenko, K. M.
KpriMckuii ; M-Bo o6pazoBanus u Hayku P®, Mock. ¢pu3.-rexH. uH-T (roc. yH-T) .— M. : MOTH, 2013
—290c.



4. JlaboparopHslil mpaktukyM 1o obmieit pusuke [Teker] : B 3 T. T. 1 : Mexanuka : yue0. mocobue s
By30B / moxn pea. A. JI. Imanyna ; M-Bo oOpazoBanus u Hayku P®D, Mock. ¢uz.-TexH. UH-T (TOC. YH-T)
— 2-e u3n., uctp. — M. : MOTU, 2012 .— .— 292 c.

5. O6mmii kypc usuku [Teker] : B S5 T. T. 3, Y. 1 : yae6. mocobue mst By30B / JI. B. CuByxun .— 3-¢

u3M., uctp. u gorn. — M. : Hayka, 1996. — 320 c.

JlononHuTeNbHAS TUTEpATypa
1. Kypc obmeti ¢puznku. Mexanuka u MonekymspHas puzuka [Tekct] : yue6. moco0. ans By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JInpmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. Meronp! pemenns 3a1a4 B oomem kypee ¢pusznku. Mexanuka [ Tekcer] : yae0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3a., ucnp. — M. : Cryzgenrt, 2012 .— 382 c.

PexomennoBanHas uTepaTypa AJisl CaMOCTOSTEIEHOTO U3YyYCHHS

1.®usnveckrie 0CHOBBI MexaHuku [ Tekcr] : yue6. mocobue st By3oB / C. D. Xaikun .— 2-e u3f.,
ucnp. u gorn. — M. : Hayka, 1971 — 752 c.

2.Mexanuka [Tekct] / U.Kutrens,B.Haiit, M.Pynepman ; nep.c anmi.moxn
pen.A.M.1ansaukoBa,A.C.AxmaroBa .— 3-e uz.,ucnp. — M. : Hayka, 1983 — 4438c.
3.®eitamanoBckue Jekiun 1o ¢usuke [Texcr]. Boim. 1 - 2 : [y4e6. mocobue st By3oB]. CoBpeMeHHast
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Ismwxenne / P. ®eiinman, P. Jleiiton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.

4.21eMeHTHI pelNsITUBUCTCKON MexaHuk [ Tekcr] : yuel. mocobue s By3oB / A. JI. Imamyn ; Mock.
¢wu3.-trexH. uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.

5.0THOCcUTENBbHO OTHOCUTENbHOCTH [Teker] : [yueb. - MmeToa. mocoOue st ctyneHToB 1 kypca MOTU]
/ B. E. benonyukun ; Mock. ¢pu3uko-TexH. uH-T (roc.yH-T .— Jlonronpynusiii : MOTH, 1996 .— 32 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnnorexa dusrexa, pasnen «duznukay.
http://www.physics.ru- 00pa3oBaTeIbHBII CAlT C 37IEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- henepanbhsiii nopran «Poccuiickoe o0pa3oBaHue».
http://benran.ru-6uGmuoTeKa IO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

S

http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTupoBanus B cdepe 00pa3oBaHHUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nannbix koMibtotepax ucnomib3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
pOrpaMMBbl, pa3paboTaHHbIE TPOTPAMMHICTAMH y4eOHO-METOAMYECKOTO IEHTpa Kadeapsl.

B nporiecce caMocTosSTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIB30BAHUE TAaKUX MPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, 3ydaronuii Kypc o01ei Gu3uKu, TO0KEH ¢ OHON CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynprare nzydeHns JUCHUILIMHEI CTYAEHT JOJKEH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TPUBEACHO MHUHUMAIbHO HeEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

- YTEHME U KOHCIIEKTUPOBaHHE PEKOMEHIOBAHHOMU JINTEPaTyPBbI,

- mpopaboTKy ydeOHOro marepuaia (IO KOHCHEKTaM JICKIHUH, y4eOHOM W HaydyHOU JIHUTEpaType),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

- peleHue 3a7ay, NpeAIaraéMbIX CTyACHTaM Ha JEKIUAX U IPAKTHUYECKUX 3aHATHIX,



- TOATOTOBKY K MPaKTUYECKUM 3aHATUAM, KOIJIOKBUYMaM, AU (HepeHIPOBAHHOMY 3auéTy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.

[loka3zarenem BiaJeHHs] MaTepHaIOM CIY)KUT yMEHHE pewmarh 3afadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIe
3agay. [Ipu pemieHuu 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEICHMS. 3HAUUTEIbHO OOJIETYUTh PELICHUE 3a7a4d MOXKET XOPOIIO BBIOJIHEHHBIN
YepTeX, €CIM OH COOTBETCTBYET YCJOBHIO 3aAaud (MPSIMOM yrojl HapHCOBaH HPSMBIM,
paBHOOEIPEHHBII TPEYTOJbHUK - PAaBHOOEAPEHHBIM M T. A.). Ilpm MoAroToBKE K NPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3yUCHHBIE OCHOBHBIE ONpeaeeHHs, (HOPMYIUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TPaBWIO, MPOBOMUTCS KopoTkwii (10-15 MUHYT) ompoc 1o Marepuany
MPOLICAIINX 3aHATHH B YCTHOW MM MUCHMEHHOM (opme. OOBIMHO NMPHUACPKUBAIOTCS CIEAYIOLICH
CXEMBI: U3y4YEeHHE Marepualia JIeKIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyllaHa JEeKIUsI
(10-15 muHyT); MOBTOpEeHHE MaTepualla HakaHyHe cieaytomen ysekuuu (10-15 munyT), nmpopaboTka
y4eOHOro MarepHaja 1o KOHCIEKTaM JISKIMH, y4eOHOH 1 Hay4HO# JuTepaType, MOArOTOBKA OTBETOB
Ha BONPOCHI, NMPEIHA3HAYCHHBIX ISl CAMOCTOATENBbHOTO M3ydeHus (1 yac Henmenro), MOATOTOBKA K
IPaKTHYECKOMY 3aHATHIO, pemieHue 3agad (1 uac). BaxHo nOOMTBCS NMOHUMAHUS H3y4aeMOro
Marepuaia, a He MEXaHW4YeCKOro ero 3armoMuHaHus. [lpy 3arpygHeHMH H3ydeHHUsS! OTACIBHBIX TEM,
BOIIPOCOB, CleAyeT oOpamiarbcs 3a KOHCYJIBTALMSMU K JICKTOPY WJIM IIPENOAaBaTeNio, BEAyIEMY
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAaHUEM SIBIISICTCS BBITIONHEHUE JIOMAIHUX Pa0oOT, KOTOphle O(QOPMIISIOTCS B
CHEIUANbHO OTBEAEHHON IS 3TOTO TETPAJIN U CHCTEMAaTHYECKU CAAIOTCS HA IPOBEPKY.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.1 OcymecTBisieT JIEKOMITO3ULIHIO 3a/1aun
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha yIpaBJeHUs, BbIIEsAET 0a30BbIe COCTABIISIIOIINE 33/1a91
OCHOBE IIPHOOPETEHHBIX 3HAHUH
[IK-1 CniocoGeH npoBOIUTH UCCIIEAOBAHUE [IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
CUCTEM YIIPABJIEHUSI U UX KOMIIOHEHT MaTeMaTHYeCKUX JUCLUILUIMH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenust aucuuiuiniel «O0mas gusmnka: 1adoparopHbIi mpakTHKyM. YacTh 1» oOydaromiuiics
JOJKEH:

3HAThb:

- METOIMKY IPOBEACHUS IKCIIEPHUMEHTA;
- MeTOoIuKy 00pabOTKH MOTYyYEHHBIX Pe3yJbTaToB.

- paboTaTh C COBpEMEHHBIM U3MEPUTEIBHBIM 000PYIOBaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOMYyUCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC.

BJIaJeTh:

3. ep

HaBbIKaMH paGOTLI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,I[OBaHI/IeM;
OCHOBHBIMH MAaTEMAaTUYCCKUMH MHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a/1a9 MEXaHUKH.

€4YCHb THUIIOBBIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM JIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

Kak cka3piBaeTcs Ha IIPUMEHUMOCTH HAaHHOI'O0 ME€TOAa OTIM4YMC YIJia, IIOA KOTOPBIM HaIlpaBJICHA
CKOPOCTH ITYJIX K IMTOBECPXHOCTHU MUILICHHU, OT HpHMOFO?

HpI/I KaKuX aMIUIMTyaax KOJICOQHUI MasiTHHKA CJICOAYCT UBMCPATH HCpI/IOZ[LI?

Kak Bimser HUMITYJIBC ITYJIU Ha KoJIcOaHUsI MassTHUKA?

Kakas J0JI SHCPTHUHU ITYJIN IEPEXOAUT B TCILIO B I u Il onwiTe B PE3YIbTATC COyAa-pCHUs C MAasITHUKOM?
HO‘ICMY CTPCMATCA YMCHBIINUTDH BCIIMYUHY MOMCHTA CHUJI TPCHHA B OCH MasiITHHKA?

Kazanoce Obl, gaxke OONBIIYIO BEIMYMHY M_Tp MOXHO JIETKO YYECTh C MOMOIIbIO ypaBHeHUs M_(H )-
M_(tp )=l dw/dt .

KakoBa posib TONIIMHBI U yIPYTOCTH HUTHU B ONIBITE?

Kakyto BeIMunHy B JaHHOM 3KCIIEPUMEHTE CIEAYET U3MEPSTh C HanOOIbIIeH TOUHOCTHIO?
Cdhopmynupyiite u gokaxure Teopemy [ tolirenca-IlIrelinepa.

Uro Takoe rupockon? KakoBbl ero 0CHOBHBIE CBOMCTBA?

OTuero 3aBUCTU CKOPOCTh PErYJISIPHOM IIpeLeccuy rupockona?

KakoBa pa3MepHOCTP MOIyNsl KpY4EHHUs, BXOAALIEro B (GOpPMyITy Ui ONpelesieHus IepHoaa
KPYTHIBHEIX KoneGanmit T 0=2m\(I_0/f) ?

[onyunre popmyny Q=mgl/(I z W_0 ) u3 dopmynsr Q=M/(I1 z w_0 sina )=(m_r gl (g )
sina)/(I zw 0 sinan) = (mrgl (w )/ zw0) .

YeMm 0OBACHHUTH, YTO MOHETA, KaTAIIAsACs MO IOy, NOBOPAYMBACTCS HAa CTOPOHY, B KOTOPYIO OHA
HakJIOHeHa?

Kak tpenune B ocsix 010koB b BimsieT Ha pe3yabrarel U3MEpPEeHHUIl cTaTnueckuM MetogomM? Kak MoxHO
YMEHBIIUTb 3TO BIUAHUE?

Kak mensieTcsa nepron KosebaHuii Ipy yBEITUUECHUN UX 3aTyXaHus?
Kaxoit meTon mpenmnodTuTenbHee Ha IPAKTHKE: CTATUYECKUN WM TUHAMUYECKUN?

Kak oOueHHTh MOrpeIHOCTh M3MEPEHUS MOXMYNIS KPY4YEeHHUs NpH ONpEeleNeHHH ero u3 rpaduka B
koopauHarax 12,127

[Ipu Kakux NpennoaoKeHUIX MOMyYeHO ypaBHeHue beprynnu?
B kaky1o cropoHy u3MeHseT oka3aHus pacxogomepoB [Iuto n Bentypu Hannuue B3kocTH?

IMpn kakmx ypoBHsAX Bomsl H B pesepByape 1 tedenwe B TpyOe T sammHapHOe, NMpH KaKHX -
TypOysaeHTHOE?



B HCKOTOPOM OIIBITC MPOUCXOAUT JIAMUHAPHOC TCUCHUC KXKUIAKOCTU IIO TPY66. Kak 6YI[GT U3MCHATHCS
TCUCHHUE, CCJIM UCIIOJIb30BAaTh BCC MCHEC BA3KYIO JKXUAKOCTb, OCTABJISISI HCU3MCHHBIM JUAMCTP TPY6I>I,
CKOPOCTb TCUCHUA U IINIOTHOCTDH )KI/I,Z[KOCTI/I?

[lpn kakoM TedeHWH - TypOYJECHTHOM WIJIM JIAMUHAPHOM — TIOJYYaeTcs JIydlliee COIiacue CKOPOCTH,
omnpeneneHHON 1o pacxogomepam Iluto u BeHTypu, cO CKOpOCTbIO, HAWJEHHOH C IOMOILIBIO
pe3epByapa I1?

BriBenute dhopmyny Toppudemm. Mcnons3ys dopmyny Toppuuemin, oleHUTE CKOPOCTH BBITEKAHUS
BOJIBI M3 OY€Hb KOPOTKOW TPYOBI NP pa3nuvHbIX ypoBHsIX H. [loueMy peaibHBIE CKOPOCTH BBITEKAHMSI
W3 JUTMHHOW TPYOBI 3HAYNTEIHHO MEHBIIIE?

B pacxomomepax Iluto m BeHTypu oueHuTe pasHuIy ypoBHEH BOAbI Ah B JIEBBIX M3MEPUTEIBHBIX
TpyOKax, MPUCOEAMHEHHBIX K Tpybe T B MecTax OJMHAKOBOTO ceueHHsl. Kak MOXXKHO OOBSCHUTH
HaJlM4ue pasHUIbl JnaBieHuid? Kakwe momydarcss pesyabrarbl, €CIM C IOMOIIbIO JIHHEHHOTO
AKCTPAIIOIMPOBAHUS ONBITATHCS HAWTH JaBIeHHs Ha KOHLAX TpyOs! T?

Kak meHsieTcs nepron Kosie6aHust MasiTHUKA ITPU YBEITUYECHUH 3aTyXaHHUA?

Kak ycTpoeH ATMHHOTICpHUOAHBIN MasSTHUK, UMEIOIIUN OONbIITNE TIEPUOABI KOIeOaH i TPH HEOOIBIINX
pasmepax? MoxxHO 71 B pab0oTe BMECTO HETO HCIIOIb30BaTh OOBIYHBINA MasgTHUK?

Kak nm3mensercs nepuon KOJIcOaHHs MasgTHUKA IIpU YBCJIUMYCHUUN aMIUTATY/AbL KoJieOa-Huii?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Pabora 1.1.2. U3mepenue ko3 duiimenTa TMHEHHOTO PACIIMPEHHS CTEPHKHSI C TIOMOIIBI0 MUKPOCKOIIA.

C Kkakoll TOYHOCTBIO CIIEAyeT HW3MEpSTh [UIMHY CTEp’KHS M COIPOTUBICHHUE TEpMOMETpa Ipu
JOCTUTHYTOH TOYHOCTH n3MepeHust AL?

Kaxoii Bki1a B OIIMOKY W3MEPEHHs 0. BHOCST IOTPEITHOCTH M M3MEPEHUH LICHBI JICJICHUS] OKYJISIPHOM
IIKaJIbl, B ONPEACICHUH MOJOKEHHS METKH, B M3MEPEHHH KOMHATHON TeMIeparypbl U IOTPEIIHOCTb
TeMIEepaTypHOTo Kod3(h(HUITUEHTa COTPOTHUBICHUS?

BJ'II/I30py1(I/Ie n JaJIbHO30PKUC Ha6J'I}OILaT€J'II/I HAaCTpauBaAlOT MHKPOCKOII TaK, 4YTO I/1306pa)KGHI/Ie 12
OKa3bIBAalOTCA Ha OYCHb MaJIOM HIIH, HaO60p0T, OUYeHb OOJIBIIIOM pacCTossHUU OT TIJ1a3a. Kakoe u3
YBGJII/ILICHI/II\/’I — JIMHEWMHOE WIN YITIOBOC — IIPpU 3TOM MCHBIIIC MeHseTCA?

Pa6ora 1.1.5. UccnenoBanue ynpyrux CTOJIKHOBEHUH POTOHOB C AJIEKTPOHAMH.

BriBenute hopmyibl, CBI3BIBAIONINE YTOJ BbUIETA SJIEKTPOHA C €0 UMITYJIbCOM, B HEPE-JIATUBUCTCKON
U PEJSITUBACTKOM MEXaHUKE.

[Tomyunre 3aBUCUMOCTb CKOPOCTH YaCTHIL B PEISATUBUCTCKON MEXaHHUKE OT UX UMILYJIbCa U SHEPTUU.

BriBenuTe hopMymy, CBSA3BIBAIONIYIO MMITYIIEC IEKTPOHA C PAJANYCOM €T0 TPACKTOPUH B MAarHUTHOM
none. [lokaxute, 4To 3Ta (opMyla cIpaBeyiiBa KaK B HEPEISTUBUCTCKOM MEXaHHWKE, TaK |
PENSATUBUCTKON

Pa6ora 1.2.1. Onpexnenenne CKOPOCTH MOJIETA MYJIH [IPHU MOMOIIHU OaJNIMCTHYECKOTO MAasgTHUKA.

Merton 6auIMCTHUECKOTO MasTHUKA, COBEPLIAIOIIETO MOCTYIAaTeIbHOE IBUXKCHUE

B kakoM cirydae MasTHUK Ha3bIBaeTCs OANTMCTHUECKUM H IS YETO OH MOXET OBITh HCIIOJIB30BaH?
[Ipu KakuxX yCIOBUSX HAYAIBHBIA UMITYJIEC OAJNIMCTHYECKOTO MAITHUKA PABEH UMITYJIbCY ITyTH?
[Touemy HEOOXOOMMO HCIIOJIB30BaTh HEYIPYTO€ COyAapEHUE YU C MAasSTHUKOM?

Onenure BpeMs COyIapeHUs MyJId C MASTHUKOM B TPOBOJUMBIX OTIBITAX.

OT yero 3aBUCUT TOYHOCTH BBIIIOJTHEHHS 3aKOHA COXPAHEHUS UMITYJIbCA IPU COyAapeHUH Ten?

KakoBbl TpeOoBaHMsI K YCTAHOBKE OPYKUsA?

Uro BnusieT Ha 3aTyXaHHE KojeOaHUH OaTMCTUIECKOTO MasiTHUKA?

Kakue J0MyIIeHus, CeIaHHbIe IPU BbiBoAe popmymbl u=M/m V(g/L) AX MOryT GBITH IPOBEPEHbI
3KCIEPUMEHTAIBHO?

Jljis 4ero HUTHU MO/BECA Pa3BelleHbl B IIONEPEUHOM HalpaBICHUU?

OmnpeneneHre MOMEHTOB MHEPIIMH TBEPABIX TEJI C TOMOLIBIO TPUDMIIPHOTO MOBECA.

[pu kakux ynpoImarnux NpearnoiokKeHnsIX BeiBeaeHa popmyna [=(mgRrT*2)/(4n*2z 0) ?

MO:XHO 71U 10JIb30BaThCs MPEIJIOKEHHBIM METOAOM JUIsl OIPEAEICHU MOMEHTOB MHEPLUH TEI B TOM
cllydae, KOrza Och BpalleHHs m1ar(opMbl HE MPOXOJUT Yepe3 UEHTP MacChl?

Brisenute Gpopmyny [toiirenca-1llreiinepa.

Pabora 1.2.4. OnpeneneHue IIaBHBIX MOMEHTOB HMHEPLMU TBEPIBIX TEJ C MOMOLIBIO KPYTHIBHBIX
KoseOaHuil.

UYro Takoe I1aBHbIE MOMEHThI HHEPLIUH TBEPIOTO Tesa?



Kak BBITISIIUT SIIHIICON]T MHEPIK KyOnKa?
Kaxk npouncxonut cBo6oaHOE (B OTCYTCTBHE BHEITHUX MOMEHTOB CHJI) BpallleHHe TBEPJOro Tesa?
Omnpenenenue moxynsa FOHra Ha ocHOBe HccinenoBaHus 1eopMaIiii pacTsKEHUS U U3Tuoa.

Kakne OCHOBHBIE HCTOYHHMKH IIOTPEITHOCTH U3MepeHuil? Kakum o00pa3oM MOXHO YMEHBIIUTH
MOTPELTHOCTH?

OreHnTe MaKCUMAalbHYI0 TOYHOCTh, C KOTOPOH IpH IaHHBIX YCIOBHUSX IENECO00pa3HO H3MEpSTh
Y/UIMHEHHE TTPOBOJIOKH U CTPEJNIKY Iporubda Opycka.

B dem paznuuue MexIy OJHOOCHBIM HANPSHKCHHBIM COCTOSHHEM W OJHOOCHBIM Jie(hOpMHUpPYEMBIM
cocrogHueM?

[Ipu KakMX HAPSDKEHUSIX M OTHOCUTEIBHBIX Je(OopMaLusiX BBIIOIHAETCS 3aKkoH ['yka?
Kakue orknonenus ot 3akoHa ['yka BO3MOXHBI IpH 1ehOPMUPOBAHUN TBEPABIX TeJ1?
Uro takoe kodpdunuent Ilyaccona?

Kakue npenmnonoxxeHus caeiaHbl, YTO0BI MOTYYUTh CBSI3b MAaKCUMAJIBHOTO MPOTnba 0ajaku ¢ MOmyJIeM
IOwura?

B kakoii 3aBucumocTH y (X) onuceiBaeTcst popma cpeHelt THHIH Oallku TIPYU YHCTOM H3THoe?
Jnst yero B mpubope JlepManToBa HyXHa TuTomaaxka M?
Pabora 1.3.3. OnpenencHue BI3KOCTH BO3/IyXa IO CKOPOCTH TEUEHHUSI Yepe3 TOHKHE TPYOKH.

Kaxkoit ¢popmyinoii onuceiBaeTcst mpouiib CKOPOCTH JTaMUHAPHOTO MOTOKA B TpyOke? Kak cooTHOCATCS
CpemHss 10 CeYSHHIO0 M MaKCHMAIbHAsi CKOPOCTH?

Yro Takoe uncio P eﬁHOJ’IBZ{C&? Kak ero MoxHo OMPCACIIUTD U3 SKCIICPUMCHTAJIbHBIX ,I[aHHBIX?

Kak rpaduueckn Hago o6paboTarh pe3yasraThl U3MEPEHHH 10 1.8, 9TOOBI U3 HUX J10-CTOBEPHO OBLIO
BUJ/IHO PA3JIMUUe yYacTKOB CO CPOPMHUPOBAHHBIM U HEC(HOPMHUPOBAHHBIM TEUEHUSIMU?

Pabora 1.4.1. M3yuenne Hpu3nIeCcKoro MasiTHUKA.

[IpH KaKKX YIPOIIAIOIINX MPEAMOIOKEHIX BhIBeaeHa popmyna T=2m/w=2m\((a"2+ 1°2/( 12))/aq) ?
ITpu KaKOM paccTOSHUM OT LIEHTPA MAcC 710 TOYKH MTOJBECA NEPHO KosleOaHUH MasTHIKa MUHUMAICH?
Kak Oyner Bectu ce0st pu3nueckuii MasiTHUK, €CIIH COBMECTUTh TOUKY €ro MOJBeca C IIEHTPOM Macc?

C xaxoii 11e7bI0 B JaHHOW paboTe MaTeMaTn4eCcKuii MasiTHUK MO/BEIINBACTCS HA ABYX HUTSX?
Cdopmynupyiite u gnokaxure Teopemy [ tolirenca-IIrelinepa?

Pabora 1.4.2. Onpenencaue yckopeHusi CBOOOTHOTO TaJIeHHsI IPH MTOMOIIKA 0O0OPOTHOTO MasTHUKA.
Kak BIMSIOT Ha TOYHOCTh SKCIEPHUMEHTAa KOJEOAHUs TEMIEpaTyphbl, CHJa TPEHHs, aMIUIUTYJa
KoJIeOaHMT MassTHUKA?

[lpy KakOoM paccTOSHHHM OT ONOPHOW MPH3MBI JI0 ILIEHTpa Macc NEepUOoA KoJeOaHWH MasTHUKA
MUHUMaJeH?

[TokaxkuTe, 9TO TOYKA OHOPHI MASTHUKA M €T0 IIEHTP KauyaHMs JIeKAT M0 Pa3Hble CTOPOHBI OT LIEHTpa
macc.

Chopmynupyiite u nokaxute Teopemy | rolirenca-1lreiinepa.

[TokaxkuTe, 4TO MPH MEPEMEIICHUN OCH KadaHWil B LIEHTP KadaHWil Mepuo]| KojieOaHull MasTHUKA HE
JOJIKHBI U3MEHSATHCH,

Kpurepun onennBanus

U3 monmyueHHBIX OaiioB 3a KaxAyro paboTy pacCUUTHIBACTCS CpPEeNHUI Oail, KOTOPBIH ompesenseT
OLICHKY 32 3autT.

Onenka «oTu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha MPaKTHKE MIPY BHITIOJIHEHUH U c/1ade J1abopaTopHON paboTHI.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHSATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHAAPTHBIX 33/1a4.



Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYICHTY, [TOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
DIyOOKHe 3HaHHUsS Y4eOHOW NHporpaMMbl M yYMEHHE YBEPEHHO MNPUMEHATh MX Ha MPAKTHKE IPH
BBINIOJTHEHUHM M Cade J1IabopaTOpHOM paboThl, OJHAKO JOMYCTHBIIEMY HEKOTOPbIE HETOYHOCTH IPH
OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYyAEHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUE Marepuajia yueOHOM NporpaMMbl 1 yMEHHE CBOOOAHO MPUMEHSTH (HU3NUECKHIE
3aKOHBI Ha MPAKTHKE TPH BHIMOJHEHUH U cllade J1a0opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIH OH MNPOACMOHCTPHUPOBAJl TBEPIAOE 3HAHUE
Marepuajiia y4eOHOM mHporpamMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
BBITIOJIHEHUH U c/1aue JIabopaTopHOi paboTHI.

Onenka «xopomo (5)» BBICTABISAETCA CTYACHTY, €CITHM OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHKUE Marepuasa yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MIPAKTHUKE
MpU BBIMIOMHEHWH W Clade JTa0oparopHON pabdOoThI, OJHAKO JOMYCTWJI TIPU OTBETE PAN TIpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBLHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB W 0A30BBIX MOHSTHH, HO
[PU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJCHHUE OCHOBHBIMH pasjeiiaMd  y4eOHOW MpOrpammel,
HEOOXOMMBIMH JJIs1 TalibHEHIIero 00ydeHusI.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMy CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble OMIMOKH B (OPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHI, HO TIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB IPH ATOM IPOAEMOHCTPHPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHWH M clave JabopaTopHOW paboOTHl M
BJIaJICHUE OCHOBHBIMU pa3[ellaMH Y4eOHOW TNporpamMMbl, HEOOXOOU-MBIMH ISl JajbHEHIIEro
o0yd4eHusI.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WIN «HEYIOBIETBOPUTENbHO (1)» BBICTABISETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECCKH
JoITycKaeT rpyObie ommuOKy npu GOPMYJIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VISl PEIICHHS IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIeIsONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

JuddepeHmpoBaHHBIN 3a4eT B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOraM TEKYIEH yCreBacMOCTH
(pe3ynbTaram cia-4m J1a00opaTopHBIX pador).



MNPUJIOKEHUE
3. [lepeyeHb THMOBBIX KOHTPOJILHBIX 3a1aHMI{, HCIOJIB3YeMbIX /I ONlEeHKH 3HAHWM, yMe-
HUM, HABBIKOB
[Tpomexxyrounasi arrecranus no aucuuiuimHe «OOmas ¢u3uka: J1adopaTOpHBIA MPAKTUKYM.
UYacte 1» ocymiectBisiercs B hopme qudhepeHIMPOBAaHHOTO 3a4€Ta.

Jiis momydenus 3auéTta CTyJACHTY HE0OXOAUMO BBIMOIHUTH 3aJaHHOE KOJIMYECTBO JTa00paTOPHBIX
paboT. /1y BBINOTHEHUS KaXK/101 1a00paTOPHOIl pabOThI CTYAEHT OIKEH MOITOTOBUTHCS K BBI-
IIOJIHCHUIO pa6OTLI, CAaTh MOATrOTOBKY MPLCIIOAaBaTCIt0, BBIINIOJIHUTE SKCIICPUMCHTAJIbHYIO YaCTh
PabOTHI, BBITOJIHUTH HEOOXOMMBIE PAacYETh U 0QOPMHUTH PadOTY, CAaTh PabOTY MPENoaBaTeio.
st mosmydeHust 3a4eTa 1o Kaxj10i padboTe npeyCMOTPEHbI KOHTPOJIbHBIE BOIPOCHI:

Pa6ora 1.1.2. 3mepenue kodpuimenTa TMHEHHOTO PACIIMPEHHS CTEPHKHS C TIOMOIIBIO

MHUKPOCKOIIA.
KOHTpOJIBHBIe BOIIPOCHI

1. C xakoii TOUHOCTBIO CIIEAYET U3MEPSThH JJIMHY CTEP)KHS M CONPOTUBIICHUE TEPMOMETPA
TIPU JIOCTUTHYTOH TOUHOCTH H3Meperust AL?

2. Kakoii BKinag B OmOKy U3MEPEHUs oL BHOCST MOTPEIIHOCTH ¥ M3MEPEHHH IICHBI JICIICHUS
OKYJISIPHOM IIKAJIBI, B ONPECIICHUH MOJIOKEHUS METKH, B U3BMEPEHUN KOMHATHON TeMIIe-
paTyphl ¥ IOTPEIIHOCTh TEMIIEPaTypHOTo KO3 PHIIMEeHTa COTPOTUBICHUS ?

3. bnuzopykue u nanpHO30pKHe HAOIIOIATENIM HACTPAuBAIOT MUKPOCKOII TaK, 9YTO H300pa-
eHue |2 0ka3pIBalOTCs HAa OYSHb MAJIOM HJIH, HA000POT, OUCHb OOJIBIIIOM PACCTOSIHUU OT
ri1asza. Kakoe u3 yBenuueHuit — TMHEHHOE UM YTITIOBOE — IPU ATOM MEHbIIIE MEHSAETCS?

Pa6ota 1.1.5. MccnenoBanue ynpyrux CTOJIKHOBEHUH MPOTOHOB C 3IEKTPOHAMH.
KoHTpoJIbHBIE BOIIPOCHI

1. BeiBegute ¢hopMyIIbl, CBSI3BIBAIOIINE YTOJ BBUIETA AIEKTPOHA C €r0 UMITYJILCOM, B HEpPe-
JATUBUCTCKOMN U PEJISITUBUCTKOW MEXAHUKE.

2. TlomyuwTte 3aBUCHMOCTH CKOPOCTH YaCTHII B PEISTUBHCTCKONH MEXaHUKE OT UX UMITYJIhCa
Y DHEPIUHU.

3. BeiBenute ¢hopMyily, CBSI3BIBAIOIIYIO UMITYJIEC DJIEKTPOHA C PAIUYCOM €T0 TPAEKTOPUU B
MarHuTHOM moJje. [Tokaxwure, 4to 3Ta hopMmyna crpaBeaanuBa Kak B HEPENATUBUCTCKON
MEXaHHUKE, TAK U PEISITUBUCTKON

Pabora 1.2.1. Onpenenenne CKOpOCTH MOJIETA MU IPU TOMOIIH OAIITUCTUYECKOTO Ma-
SITHHUKA.

l. MGTOZ[ 0aJIUCTUYSCKOTO MasATHHUKA, COBCPHIAIOIICTO MOCTYNATCIIbHOC ABUKCHUC

KOHTpOJIBHBIC BOIIPOCHI

1. B kakom ciiy4ae MasiTHUK Ha3bIBACTCS OALTUCTUYCCKUM U JUISI Y€TO OH MOXKET OBITh
HCIIOJIH30BaH"?

2. Tlpw xakuX yCJIOBHSIX HAYATBHBIA UMITYJIEC OAJUTHCTUYSCKOTO MASTHUKA PaBEH MM-

IIyJIbCY ITyTH?

[Toyemy HEOOXOIMMO MCTIOJIB30BATh HEYNIPYTOE COyAApPEHUE MU C MAaSTHUKOM?

OrneHute BpeMs COyIapeHus MyJIH ¢ MASTHUKOM B ITPOBOJIUMBIX OITBITaX.

5. Ot 4ero 3aBUCHUT TOYHOCTH BBIMTOJTHEHUS 3aKOHA COXPAHECHHS UMITYJIbCa IIPH Coyaape-
HUU TeJ?

6. KakoBbl TpeOOBaHUS K YCTAHOBKE OPYKHUs?

7. Uto BOHMSET HA 3aTyXaHUE KOJIeOaHMI 0aTMCTHIECKOTO MasiTHUKA?

B w



M g
8. Kakwue nonymienusi, cienanHble PU BBIBOIE GOPMYIIBI U = o Ax MoryT OBITH

MIPOBEPEHBI IKCIIEPUMEHTATIBHO?

9. HJ’I?I 4Y€ro HUTU nmoaBECa pasBCACHEBI B IIOIICPECYHOM HaHpaBJ’IeHI/II/I?

MeTto1 KpyTHIBHOTO OAJITUCTHYECKOTO MAsITHIKA

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cka3bIBaeTcst Ha MPUMEHUMOCTU JJAHHOTO METO/1a OTJIMYKE YTIa, O]l KOTOPhIM
HaIpaBJieHa CKOPOCTD ITYJIH K TOBEPXHOCTH MUIIIEHH, OT MIPSMOTO?

2. Tlpu xakux aMIUTUTYy1ax KOJIeOaHW MasTHUKA CIEAYET U3MEPATh MEPUOIbI?

Kak BnusieT uMITybC myJiu Ha KojeOaHus MasTHUKA?

4. Kakas nois sHepruu myiau nepexoaut B Terio B | u |l ombiTe B pe3ynbTate coymape-
HHUS C MasITHUKOM?

w

Pabora 1.2.2. DxcniepuMeHTalIbHas IPOBEPKA 3aKOHA BpaILlaTEIbHOIO ABM)KEHUS Ha

KpECTO0Opa3HOM MasiTHUKE.

KOHTpOJIBHBIC BOITPOCHI

1. TloyeMy cTpeMsATCS YMEHBIINTh BETUYNHY MOMEHTA CUJI TPEHUS B OCH MasiTHUKa?
Kasanock 6b1, 1axe 00nbIIyto BenMInuHy M, MOXKHO JIETKO Y4€ECTh C IOMOMIBIO

dw
ypaBuenust M, — M, = IE'
2. KakoBa poJib TOJNIIUHBI U YIIPYTOCTH HUTH B ONbITE?
3. Kakyio BennunHy B JTaHHOM KCIIEPUMEHTE CIIEyeT H3MEPSATh C HanOOJIbIIeH TOYHO-

CTbIO?
4. Cdopmynupyiite u fokaxxute reopemy I roiirenca-IlIteiinepa.

Pabora 1.2.3. Onpenenenre MOMEHTOB UHEPLIMU TBEPJIBIX TEJI C TOMOIIbIO TPUPUIIAP-

HOTI'O IoaBECa.

KOHTpOJIBHBIe BOIIPOCHI

mgRrT?
Ilpy KakuX yNpoImaroUuX NPEIONOKCeHUsX BbIBe/ICHa popmyna [ = ——— ?
()

MOo3KHO 111 OJIB30BATHCS MPEIIOKEHHBIM METOAOM ISl ONPEEIIEHNUST MOMEHTOB UHEP-
IIUH TEJI B TOM clly4yae, KOTJa OCh BpallleHHs MIaT(opMbl He MPOXOIUT Yepe3 LEHTP
Macchl?

BriBenute popmyny I'toiirenca-leitnepa.

Pabora 1.2.4. Onpenenenue riiaBHbIX MOMEHTOB UHEPLIMU TBEP/BIX TEJ C IOMOIIBIO KPY-

THJIBHBIX KOJICOAHMIA.

N

KOHTpOJIBHBIe BOIIPOCHI

Yto Takoe riiaBHble MOMEHTBI HHEPLIUU TBEPIOTO Tema?

Kax BBITIAIUT 25umuIicon] HHEpIuu Kyouka?

Kak npoucxonut cBo0oaHOE (B OTCYTCTBHE BHEIIHUX MOMEHTOB CHJI) BpallleHHE TBEp-
Joro tena?

PaGora 1.2.5. MccrnenoBanue BRIHYKACHHON PETYISIPHON IPELeCCUU THPOCKOTIA.
KoHTposibHBIE BOTPOCHI

Yro Ttakoe rupockon? KakoBsl €ero OCHOBHBIE CBOICTBA?



OTuero 3aBUCTU CKOPOCTh PETYIISIPHOM MPEECCHH THpOCKomna?
KakoBa pazMepHOCTb MOIYJIsl KpyUeHHsI, BXOJAIIET0 B GOPMYITy JUIs OTpeIeICHUs Iepu-

. ’1
0J/1a KpYTWJIBHBIX Kojebanuii Ty = 2m 70 ?

M __mpgly sina _ mpgly

[Toyuute popmyny 2 = % u3 popMynsl ) = =
z Vo

I, wosina I;wg sina I;wg
Yem 00BSACHUTD, YTO MOHETA, KATAIIASACS 10 TI0JTy, IOBOPAYMBAETCS HA CTOPOHY, B KOTO-
pPYyIO OHA HaKJIOHEHA?

Pa6ora 1.3.1. Onpenenenne monyins KOHra Ha ocHOBE HccienoBaHus aedopmanmii pac-

TSOKEHUS B U3ruoa.

No gk

w

KOHTpOJ’IBHHe BOITPOCHI

Kakue ocHOBHBIE MICTOYHHMKY MOIPEIIHOCTH M3MepeHnit? Kakum o0pa3oM MOKHO yMEHb-
LIUTh [TOTPEIIHOCTH?

OneHuTe MakCUMallbHYI0 TOYHOCTh, C KOTOPOM MPH ITaHHBIX YCIOBUSIX LEIECO00Pa3HO
U3MEpPSATH YUIMHEHNE IPOBOJIOKU U CTPENKY Iporuda opycka.

B 4em paznuune Mexay 0JTHOOCHBIM HAPSHKEHHBIM COCTOSTHUEM M OJTHOOCHBIM jedop-
MHUPYEMBIM COCTOSIHUEM ?

[Tpy KakuX HAIPSHKEHUSIX ¥ OTHOCHTENBHBIX JIe(hOpMaIsiX BBITOTHAETCS 3aK0H ['yka?
Kakwue oTkinoneHust ot 3akoHa ['yka BO3MOXHBI pH 1e()OPMUPOBAHUN TBEPABIX TEIN?
Uro takoe kod¢¢punuent [lyaccona?

Kakue npeanonoxxenus caenanbl, 4TOObI HOIYYUTh CBSI3b MAKCUMAJIbLHOTO IPOruoda
6anku ¢ Mmoxynem FOnra?

B kakoii 3aBucumoctu y (x) onuceiBaeTcs popma cpeJHel TMHUN OalKu IPH YUCTOM U3-
rude?

Jnst gero B nmpubope JlepmanToBa Hy*Ha Iuiomaaka M?

Pa6ota 1.3.2. Onpenenenue Moayis KpydeHHUs.
KoHTponbHbIE BOIIPOCHI

Kak Tpenue B ocsix 6;10k0B b BiMseT Ha pe3ynbTaThl U3MEPEHUHN CTaATHUECKUM METOJ0M?
Kak MOXHO yMEHBIIUTH 3TO BIUSHUE?

Kak mensiercs nepuoj konebaHuil pH yBEIMUEHUU UX 3aTyXaHus?

Kakoii MeTos1 mpenoyTUTeNbHEe Ha MPAKTUKE: CTATUUECKUN WM TUHAMUYECKHUM?

Kax o1lleHUTh NOrpemHOCTh U3MEPEHUS MOLYIISI KPYUEHUS IIPU ONPEIEICHUH €T0 U3 Ipa-
¢uka B koopaunarax (2, T2?

Pabora 1.3.3. OHpe)ICJ'ICHI/Ie BA3KOCTHU BO3J1yXa IO CKOPOCTHU TCUCHUA YCPE3 TOHKUC

TPYOKH.

1.

2.

KoHTpoIibHBIE BOTPOCHI

Kakoii hopmyroii onuceiBaeTcs mpoduiib CKOPOCTH TaMUHAPHOTO TIOTOKA B TpyOke? Kak
COOTHOCSTCA CPEAHSS MO CEUCHUIO M MAaKCUMAaJIbHAsI CKOPOCTHU?

UYro Takoe yncio Pelinonbaca? Kak ero MOKHO ONpPEeNnuTh U3 SKCIIEPUMEHTATbHBIX
JTaHHBIX ?

Kak rpadudecku Hajgo 06paboTaTh pe3ynbTaThl U3MEPEHUH 10 1.8, YTOOBI U3 HUX JOCTO-
BEPHO OBLJIO BUTHO pPa3IHyune YIacTKOB cO CPOPMHUPOBAHHBIM B HeC(HOPMHUPOBAHHBIM Te-
JeHUSIMHU?

Pa6ota 1.3.4. MccnenoBanue cTaiiOHapHOTO TIOTOKA KUJIKOCTH B TpyOe.



KonTponbHbIe BOIPOCHI

1. Ilpu xakux NpeanoaoKeHusX MojydeHo ypaBHeHue bepuyiau?

2. B kakyio cTopoHy U3MEHsIEeT IoKa3aHus pacxogomepos [Iuto u Bentypu Hamuune Bs3KO-
cTu?

3. Ilpu kakux ypoBHsX Bojabl H B pe3epByape | Teuenue B Tpyoe T 1aMHHApHOE, IPH KaKHX
- TypOyneHTHoe?

4. B HEKOTOPOM ONIBITE MPOUCXOAUT JIAMUHAPHOE TEUCHUE KUIKOCTH 10 TpyOe. Kak Oyner
WU3MEHATHCS TEYEHHE, €CIIU UCII0Ib30BaTh BCE MEHEE BA3KYIO )KUJIKOCTb, OCTABJISAS HEU3-
MEHHBIM JUaMeTp TPYObl, CKOPOCTb TEUEHHsI U INIOTHOCTb KHUJIKOCTU?

5. Ilpu kakoM TeueHHH - TypOYIEHTHOM WM JIJAMUHAPHOM — IIOJIYyYaeTcs JIydllee corjlache
CKOPOCTH, OIIPEIEJICHHOM 110 pacxonomepam IIuto u BenTypu, co ckopocThIo, HallIcH-
HOH ¢ moMolIbpto pe3epByapa [1?

6. BeiBenute popmyny Toppuuemnu. Mcnons3zys popmyny Toppuueniu, oleHuTe CKopo-
CTH BBITEKAHHUS BOJIbI U3 OYEHb KOPOTKOW TPYOBI IIPpH pa3InuHbIX ypoBHAX H. [Touemy
peabHble CKOPOCTH BBITEKAHUS U3 JAJIMHHOM TPyObl 3HAUUTEIBHO MEHbIIE?

7. B pacxonomepax ITuto u Bentypu onienure pazHuily ypoBHeil BoJsl Ah B I€BBIX U3Me-
PUTENBHBIX TPYOKaXx, MpUCOEANHEHHBIX K TpyOe T B MecTax onnHakoBoro ceueHus. Kak
MOYKHO OOBSICHUTh HAJIMUUE Pa3HUIIBI 1aBieHni? Kakue momy4yarcs pe3ynbTaThl, €CH ¢
MIOMOIUIbIO JIMHEHHOTO 3KCTPANIOJUPOBAaHNUS MONBITATHCS. HAWTH 1aBJIEHUS HA KOHLIAX
TpyOsI T?

Pa6ora 1.4.1. I3yuenue pu3nyeckoro MasTHUKA.

KOHTpOJIBHBIC BOITPOCHI

12
a2+_

1. Tlpm kakux ympomarIux IpeanoaoKeHusx BoiBefeHa popmyna T = 2;11 =27 le ?

2. Tlpu xakoM pacCTOSIHWH OT IIEHTPa Macc J0 TOYKH MOJIBECa EPHO KOJIeOaHU MasiT-
HHKa MUHHUMaiaeH?

3. Kak Oyner Bectu ce0st pu3nuecKuii MasiTHUK, €CIIH COBMECTHTH TOUYKY €ro TOBeca C
HIEHTPOM Macc?

4. C xako# 1eiblo B JAaHHOM pa0oTe MaTeMaTHYeCKU MasTHUK TIOJIBEIINBACTCS Ha IBYX
HUTIX?

5. Chopmynupyiite u nokaxure reopemy I toiirenca-IlIrteiinepa?

Pa6ota 1.4.2. Onpenenenue yckopeHHust CBOOOIHOTO MaJACHUs IPU IOMOLIH 000POTHOTO
MasTHHKA.
KoHTpoIibHBIE BONTPOCHI

1. Kak BAMSIOT Ha TOUHOCTb SKCIIEPUMEHTA KOJIeOaHUsl TEMIIEPATyphl, CUJIa TPEHHUSI, aMILIH-
TyJa KojeOaHui MasTHUKA?

2. Tlpu KakOM paccTOSTHMM OT ONOPHOW MPU3MBI JI0 IEHTPa Macc MepHo KoieOaHui MasiT-
HUKAa MUHUMaJEeH?

3. Tlokaxwure, YTO TOUKA OMOPHI MAITHUKA U €0 LIEHTP KayaHUs JIeXkKaT MO Pa3HbIe CTOPOHBI
OT LIEHTPa Macc.

4. Cdhopmynupyiite u nokaxure reopemy I toiirenca-IITeiinepa.

5. TlokaxkuTe, 4TO NMPH MEPEMEIICHUN OCH KauaHHU B IIEHTP KauaHUH epuoJ1 Koaebanuit
MasTHUKA HE JOJKHBI N3MEHATHCS,

Pa6ota 1.4.3. MccnenoBanue HEMMHEWHBIX KOJIEOAHUN JUTHHHOTIEPUOAHOTO MAasITHUKA.



KonTponbHbIe BOIPOCHI

1. Kak mensietrcs nepuo| KojieOaHusi MasSTHUKA MPU YBEITMYCHUHN 3aTyXaHUS?

2. Kaxk ycTtpoeH qIMHHOTIEPUOIHBIN MasSTHUK, UMEIONTNI OOJIbIITNE TEPUO bl KoJIeOaHnun
npu HeOoNbIMX pazmepax? MoXKHO JIi B pabOTe BMECTO HETO UCIOIb30BaTh OOBIYHBIN
MasATHHK?

3. Kak usmensiercs nepuo;] KojieOaHuss MassTHUKA NP YBEIIMUECHUHN aMILTUTY/IbI KOJeOa-
HUH?

Pabora 1.4.4. UccnenoBanue cBOOOIHBIX KOJIEOAHUI CBI3AHHBIX MAasiTHUKOB.

KoHTpoJIbHBIE BOIIPOCHI.

[TpuBeauTe IpUMEPHI KOJIEOATETBHBIX CUCTEM C IBYMsI CTETICHSMHU CBOOO/IBI.
Uro Takoe HOpMabHOE KoJebaHus (MOIbI)?
Kakue xonebanust Ha3pIBAIOTCS MAPIHATHHBIMU?

HpI/I KaKOM Ha4YaJIbHOM YCJIOBHU BO3HHKACT ITOOUCPEAHAA paCKadKa MasiTHHUKaA?
1 1 1
Beienute popmyny = = — + —.
T T]_ TZ

A

Pabora 1.4.5. 3yuenue xoneGaHuii CTPYHBI.
KoHTpoJIbHBIE BOIIPOCHI

1. Yto Takoe nmpoAoabHBIEC U MOIEepevYHbIe BOIHBI? Hanumure ypaBHeHUE O€TyIiei BOIHEI.

2. BrwiBemuTe ypaBHEHHE CTOSUCH BOJHEL. [[aiiTe onpeneneHne mydHOCTH U y3J1a CTOsTueH
BOJIHBL. Kak mpoucxoaut nepegada SHEPTUH 110 CTpyHE?

3. Tlokaxute, 9TO CKOPOCTH PACIIPOCTPAHCHHMSI MONIEPEUHBIX BOJH 110 CTPYHE paBHA U =

v F/p;. Uemy paBHa 3Ta CKOPOCTb B BalllUX U3MEPEHUSAX?

4. Kak npoucxoaut oTpaxkeHue Oeryiei BOJHbI OT )KECTKO 3aKPEIUIEHHOT0 KOHIIA CTPYHBI
U OT KOHIIa, KOTOPBIM MOKET CBOOOHO ABUTATHCS B HAIIPABIIEHUH, IEPIEHAUKYIISIPHOM
K HaIlpaBJICHUIO HaTsSKeHUIO cTpyHbI? Kak MeHsieTcs gpa3a oTpakeHHOM BOJIHBI?

5. Ilpu xakoM ycaoBHM BIUSIHUEM O€Tylleil BOJHBI Ha KapTUHY KOJIEOaHUI CTPYHbBI MOXKHO
npeHedpeus? Kak 3T0 yclioBHE MOKHO IPOBEPUTH NPH NMPOBEJCHNUHN dKCIIEpUMEHTa?

Pabota 1.4.6. I3mepeHne CKOpOCTH YIbTpa3ByKa B )KUIKOCTH C IOMOIIBIO YJIbTPa3BYyKO-
BOT'0 HHTep(hepomeTpa.
KoHTpoIIbHBIE BOIIPOCHI

1. Kakue mexannueckue KoneOaHusi HA3bIBAIOTCS YIbTPa3BYKOBBIMU?

2. Yro Takoe MpOAOJBbHBIE U MIONIEPEYHbIC BOJIHBI M KaKoBa UX nmpupoaa? B kakux Berre-
CTBaX OHU MOT'YT paclpoCTPaHIThCS?

3. Hammmmte BbIpaxkeHne 11 OeTyIeil BOTHEIL.

4. Tlpu KakuX ycIOBHSIX BO3MOKHA HHTEPPEPEHIUs BOJIH?

5. BriBenute Gpopmyiy, ONpeaeNsonly0 yCI0OBHs BOSHUKHOBEHHS pe30HaHca B HHTEpde-
pometpe. Kak BIUSIOT rpaHUYHbIE YCIOBHS Ha 3Ty hopMyiry?

6. Ilpu Kakux ycloBHsIX BO3HHMKaeT cTos4as BosHa? Uto Takoe y3ibl ¥ myuyHocTu? Kak npo-
UCXOIUT IIepeiaya SHEPTUU B BOJIHE?

7. Tlouemy B pacTBOpax 3JEKTPOJUTOB CKOPOCTh PACIPOCTPAHEHUS YIbTpa3ByKa O0JblIIe,
4YeM B YMCTOM Boze?

8. BMecTo MeTamInueckoro oTpaxareis B MHTEpHEpoOMeTpe MOKHO UCIOIb30BaTh CBOOO/-
HYIO IOBEPXHOCTh UCCIeNyeMOil uakocT. [Ipr 3ToM BBICOTY €T00a MOXHO IJIABHO



MEHSITh, BBIITyCKasl )KUAKOCTh U3 nHTephepomerpa. Kakas pasHocTh (a3 ycraHaBimBa-
€TCsl MeXKy MaJaroliel U OTPaXKCHHON BOJTHAMH CMEIICHUS Ha TPAHULIC Pa3aelia Ku/I-
KOCTb-BO3/1yX?

9. Kaxkue uzMeHeHus clieJoBaio ObI ¢eNiaTh B HHTEpdhepoMeTpe, 4TOOBI MOKHO OBLIO TIPO-
U3BOJIUTH H3MEPEHHS B Ta3ax?

Pa6ota 1.4.7. Onpenenenue ynpyrux KOHCTAHT KUJIKHX U TBEPABIX TEJI 110 CKOPOCTH
pacupocTpaHEHUs yJIbTPa3BYyKa.
KoHTpoJIbHBIE BOIIPOCHI

1. [Tpu onpeneneHuy CKOPOCTH PACIIPOCTPAHEHUS YAbTPA3BYKa C TOMOIIBIO Ae(EeKTOCKOMa
Ha 9KpaHe MOMUMO IOCIIeI0BATEIbHO OTPAKEHHBIX UMITYJICOB HAOIIOAAI0TCA TOOOYHBIE
UMIynbehl. Kakue npuauHbl MPUBOIST K MOSBICHHUIO STHX UMITYNIbcoB? Kak oT HUX u3-
0aBUTHCS?

2. [Tpu n3MepeHnn CKOPOCTH yAbTPA3BYKa C MOMOIIBIO LIyIa B Pe3yIbTaT BHOCUTCS CUCTE-
MaTH4ecKasi MOrPeIHOCTh, BO3HUKAIOUIAs U3-3a TOTO, YTO MEXIY H3JIydaTeseM U Hcciie-
JyeMbIM MaTe€pHaIoM HaXOJIUTCS KIMHOBUIHAS YaCTh IJICKCUIIIacoBoro nyna. Onenure
BEJINYMHY 3TOW TOTPELIHOCTH, UCXO/IS M3 Pa3MepoB IIyna u oopasiia.

3. [Tokaxwure, 4To K03 HUIMEHT OTpaXKeHHUs YIbTPAa3ByKOBOW BOJIHBI HA IPAHMIIE IBYX
Cpea He 3aBUCHT OT HAIpPaBJICHUS IBUKCHUS BOJIHBI.

4, Kputepuu oueHUBAHUS

[To pe3ynbTaTam MOAroTOBKH padoTy BeicTaBisiercst oT 0 10 10 6amioB coryiacHO YpOBHIO MOTO-
TOBKH cTyzeHTa. [1o pe3ynbraram cnauu BeictaBisiercs oT 0 1o 10 6ayiioB coriacHO ypOBHIO TOI-
TOTOBJICHHOTO OTUY€Ta M 3HAHHWH CTyaeHTa. M3 momydeHHbIX 0auioB 3a KKy paboTy paccuu-
TBIBACTCS CPEIHUI OaI

Onenka Bamier
10
OTJIMYHO 9
8
7
XOpOLIO 6
5
4
YAOBJIETBOPUTEIHHO 3
HEYIOBJIETBOPUTEIHHO i

W3 monmydeHHBIX 0a/UIOB 32 KXY pabOTy pacCUMTHIBACTCS CPpEAHHI Oaii, KOTOpPBIH ompene-
JIAET OLCHKY 3a 3a4ET.

Ouenka «oTau4Ho (10)» BbICTaBISIETCSA CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE CHCTEMATU3UPO-
BaHHbBIC TTTyOOKHE 3HAHUS Y4eOHOU MPOrpaMMBbI U 3a €€ IpeesiaMu, a Tak)Ke YMEHHUE YBEPEHHO
MPUMEHSTh WX Ha MPAKTUKE TIPU BBHITIOJHEHUH U CAaue JIabopaTOPHOU paboTHl.

Onenka «oTam4Ho (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
IIPU PELIEHUN HECTaHapTHBIX 3a]1a4.



Onenka «oTIu4HO (8)» BBICTABIIAETCS CTYAEHTY, [TOKA3aBIIEMY BCECTOPOHHUE CUCTEMATHU3UPO-
BaHHbIE NNTYOOKHE 3HaHUS y4eOHOM ITPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSATh UX Ha MPAKTHKE
IIPY BBIMOJIHEHUH U cJjaue J1adopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOpPBIE HETOYHO-
CTH IIPU OTBETE.

Ouenka «xopouo (7)» BBICTABISETCS CTYACHTY, €CIIU OH IPOAEMOHCTPUPOBAIT TBEPI0C 3HAHHUE U
yBepeHHOE MOHMMaHKHE MaTepuana yaeOHOH mMporpaMMbl B YMEHHE CBOOOTHO MPUMEHSTH (HhU3H-
YeCKHe 3aKOHBI Ha IIPAKTHKE NPY BBIIIOJIHEHUH U cllaue JabopaTopHO paboTHI.

Ornerka «xopomuio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
Marepuaia y4eOHOW MporpamMMmbl M YMEHHE NMPUMEHATh (U3NYECKHUE 3aKOHBI HA MPAKTUKE IMPH
BBIMIOJIHEHUH U cAaue JIabopaTOpHOii paboTHl.

Orernka «xopoio (5)» BbICTABISIETCS CTYAEHTY, €CJIH OH IPOIEMOHCTPUPOBAII TBEPAOC 3HAHUE U
NOHMMAaHHEe MaTeprana ydeOHOU MPOrpaMMbl U YMEHHE MPUMEHATH (PU3MUECKUE 3aKOHBI HA TTPaK-
TUKE MPU BBIIOIHEHUH U c1aue 1a00paTopHOil paboThI, 0IHAKO JOIYCTHII IPU OTBETE Pl IPyObIX
HETOYHOCTEH.

O1ieHKa «y0BJIETBOPUTEILHO (4)» BBICTABIISCTCS CTY/ICHTY, IOKa3aBlIeMy (GpparMeHTapHbIN Xa-
paKTep 3HaHUH, JOMyCKaBIIEMY HETOYHOCTH B ()OPMYIMPOBKE OCHOBHBIX 3aKOHOB M Oa30BbIX MO~
HSATUH, HO IPU ATOM IIPOJIEMOHCTPUPOBABILIEMY CIIOCOOHOCTD BBIIIOJIHATH OCHOBHBIE 33/1aHUS IIPU
BBINOJIHEHUH U cJjaue 1abopaTopHOil paboThl U BiaJeHHE OCHOBHBIMU pa3jienaMu yueOHOi npo-
rpaMMbl, HEOOXOIUMBIMHU ISl JallbHEHNIIero o0yueHusl.

Or1icHKa «yTOBJETBOPUTENbHO (3)» BBICTABISACTCS CTYJCHTY, IMOKa3aBIIEMy CHJIBHO (pparmeH-
TapHBIA XapaKTep 3HAHUH, JOMyCKaBIIEMY IpyObIe OIMOKHU B (POPMYITHPOBKE OCHOBHBIX 3aKOHOB
1 0a30BbIX TOHATH, HO IPU TOM IIPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTb IPU 3TOM IPOJIEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BHITIOTHATH OCHOBHBIE 33/I1aHUS TIPU BHITIOJHEHHUH U cllade 1adopa-
TOPHOI paOOTHI U BIIaJlEHUE OCHOBHBIMH pa3ziesiaMi yueOHOU MporpamMmbl, HEOOXOIUMBIMH IS
JaNbHEUIEro o0yueHusl.

OlieHKa «HEYI0BJIETBOPUTEIBLHO (2)» WK «HEYHOBJIeTBOPUTEIbHO (1)» BBICTABISETCS CTY-
JIEHTY, KOTOPbII HE 3HAET 3HAUUTENIbHYIO YaCTh OCHOBHOTO COJIEp’KaHUsl MPOTrpaMMbl, CUCTEMa-
TUYECKH JIONyCKaeT rpyoble OMUOKH pu (GOopMyTupOBaHUHM OCHOBHBIX (PU3MUYECKHX 3aKOHOB MIIH
He croco0eH KOPPEKTHO MPUMEHATh PU3NUYECKUE 3aKOHBI JJaKe Ul PEIIeHUs] IPOCTHIX 3ajay.

5. MeToauyeckue MaTepuaJbl, onpeaesioye nNnpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

3adeT B KaXKJI0M CEMECTpe MPOBOIUTHCSA 110 UTOTaM TEKYIIEH ycrieBaeMOoCTH (pe3yabTaTaM

ca4yn J1a00opaTOpHBIX PaboT)



