degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OO6mas ¢usmka: 1abopaTopHbIil MpakTukyM. YacTs |
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa oomeit Gu3nku

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 40 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 40 yac.

CamocrosrensHas padora: 50 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiu:

B.B. YckoB, JOIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT
N.C. YOnun, kauj. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 19.05.2022



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

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-1 Cnocoben npuMeHsTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  HOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pU3nKn

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIIEI0OBaHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

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

HaBbIKaMH paGOTLI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,I[OBaHI/IeM;
OCHOBHBIMH MaTEMAaTUYCCKUMH UHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a1a9 MCXaHUKH.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 W3mepeHne  yckopeHHe  CBOOOIHOTO 3 10
nagenus (onsIT [anunes)
Wzydyenne komebanuiéi Ha  mpumMepe
2 (DU3NYIECKOTO MAsITHUKA U TPUPHUIIIPHOTO 8 10
noaBeca
3 Hccnenosanue peLeccuun ] 10
YPaBHOBEILIEHHOTO THPOCKOIIA.
4 Uzyuenue konebaHuii CTPyHHBI. 8 10
5 Omnpenenenre CKOPOCTH TOJIETA YU, 8 10
Hroro yacos 40 50
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Usmepenue yckopeHrue cBOOOMHOTO maneHus (orbIT [ anmmnes)

Uzyuarorcsi cuctemMarudeckue W CilydyailHble TMOTPEIIHOCTH HPUOOpPOB Ha MpHUMEPE H3MEPEHHUs
YIEIBHOTO  CONPOTUBJIEHUS HUXPOMOBOH  mpoBosioku. Mccnenyrorcs  MHCTpyMEHTalbHbIE
MOTPELIHOCTH  aHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHHUS IOTPEIIHOCTEH,
HOrPELIHOCTD IPY MOJIyYEHUH NIPSIMON METOJOM HAUMMEHBIIHUX KBaJpaToB.

2. Uzyuenne konebanuii Ha mpuMepe GU3NIECKOTO MasITHUKA U TPUDUIISIPHOTO TI0/IBeca

C nomomipio (pu3HyecKkoro MasiTHUKa B (opMe JIUHHOTO CTEPXHS U OOOPOTHOTO MasiTHUKA C
MOIBMKHBIMU TPYy3aMHU HCCIICIYIOTCS OCHOBHBIE 3aKOHBI KOJeOaTelbHOTO IBIKECHUS. M3mepsrorcs
HEepPHO/IbI KOJIeOaHUH MAasTHUKOB, HCCIIEIYIOTCS 3aBUCHMOCTB NEPHOJIa OT aMILTUTYIIbI KOJCOaHUH U
3aryxaHus. [lo 3HaueHHIO Tepuoia H3MEpPSETCS YCKOpeHHE CBOOOIHOTO TMAJCHHS C BBICOKOH
TOYHOCTBIO.

3. MccnenoBanue mpeLeccun ypaBHOBEIIEHHOTO THPOCKOIIA.

HccnenytoTcst 3aKOHBI ABHKEHUSI OBICTPOBPALIAIONIMXCS OCCUMMETPUYHBIX Telsl (rupockoros). [lo
CKOpPOCTH MPELECCUU THPOCKOIIA MO IEHCTBUEM ITOCTOSHHOTO MOMEHTA CHJI OIIPENEISAETCS CKOPOCTh
BpalICHUs poTopa. MOMEHT MHEPLUH POTOPA OMPEIENIAETCSI METOAOM KPYTHIIBHBIX KOJIeOaHui mpu
CPAaBHEHMH C 3TAJTOHHBIM TeloM. 1o omyckaHuu ocu rupockona U3MepsieTCsl MOMEHT CUJIbI TPEHUS B
OCH I'MpOCKOIIa.

4. Uzyuenue koneOaHuil CTPYHBIL.




Hccnenyrorest cTosiure BOJHBI, BO30YXK/IaeMble Ha HATSHYTOW CTAJIBbHOM CTPYHE C 3aKpeIyICHHBIMU
KOHI[aMHU. M3MepsIoTCs pe30HAHCHBIE YaCTOTHI B 3aBHCUMOCTH OT CHJIBI HATSHKCHUS HUTH, U3 4ETrO
ONPEJeIISIETCS] CKOPOCTh PACIIPOCTPAHEHHUS BOJIH HA CTPYHE M € JIMHEHHas IUIOTHOCTh. Perucrpanms
KOJIEOaHUI TPOBOAUTCS C TIOMOILBIO YIEKTPOMAarHUTHOTO JIaTYHKA, TIOIKIFOYEHHOTO K AJIEKTPOHHOMY
ocumiutorpady. [1o mmpuHe pezoHanca u3mepsieTcst JOOPOTHOCTh KOJEOATENLHOW CUCTEMBI.

5. Ompeznenenne CKOPOCTH MOJIETA MYITH.

CKOpOCTB MmoJIeTa MyJjin U3 MHEBMATUYCCKOI'O PYXKbA HU3MCPACTCA C IMOMOMIBIO 0aIUCTHYECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA IO aMIUIMTYAC OTKIJIOHCHHA 0aJUIMCTHYECKOTO H KPYTUJIIBHOT'O
MAassTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTHUU U MOMCHTA UMITYJIbCA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Cemectp: 1 (Ocennuii) MexaHuka:

Jlabopatopus 501 I'K.

1.1.1 Ompenenenne cucTeMaTHUECKUX U CIYYaHBIX MMOTPEITHOCTEN HA MPUMEpE U3MEPEHUS
YIEIBHOTO COMPOTUBICHHUSI HUXPOMOBOM MPOBOJIOKH -11 yCTaHOBOK.

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

(JTabopatopHslit cTeHx 6 mIT.)

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

YCTaHOBKHU

1.4.2 Omnpenenenrie yCKOpeHUs: CBOOOTHOTO ITaJIeHUS TPU 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 CONPOTUBICHNUS HUXPOMOBOM MPOBOJIOKH -12 yCTaHOBOK.

1.2.3 Onpenenenne MOMEHTa HHEPLUH TBEPIBIX TEJ C HOMOIIBIO TPUPUIISIPHOTO ToABeca — 9
YCTaHOBOK

1.4.5 Vzy4enue xoneOaHus CTPYHBI

Jlabopatopus 503 T'K.

1.1.4 M3mepeHre MHTEHCUBHOCTH PaJualiMOHHOTO poHa — 12 ycTaHOBOK.

1.1.6 V3ydenune 31MeKTpOHHOTO ocIruiorpada — 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 ypaBHOBEUICHHOTO TMPOCKONa § YCTaHOBOK.

1.4.1 Vzydyenne pu3nveckoro 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 BHKEHUS HA KPECTOOOPAa3HOM MasTHUKE
ObepOeka - 10 ycTaHOBOK.

1.2.4 Onpenenenue raBHBIX MOMEHTOB HHEPIIMU TBEPABIX TEJl C TOMOIIBIO KPYTHWIIBHBIX KOJIeOaHu —
4 yCTaHOBKH.

1.1.1 Usmepenue yneapHOTO COMPOTUBIIEHUSI HUXPOMOBOI IPOBOJIOKHU. — 8 YCTAaHOBOK

Jlabopatopus 324a 'K

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

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. OcHoBsl pusnku [Teker] : Kypce oOmieii pusuku : B 2 T. T. 1. Mexanuka, 31eKTpUYECTBO U
margeTusM. Konebanus u Bonusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
mont pen. A. C. Kunarcera .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.

3. O6mas pusuka. Mexanuka [Tekcr] : yue6. mocodue s By3oB / H. A. Kupuuenko, K. M.
KpriMckuii ; M-Bo obpazoBanus 1 Hayku PO, Mock. ¢u3.-rexH. ua-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.

4. JlaboparopHsIil mpaktukyM 1o obmieit pusuke [Teker] : B 3 T. T. 1 : Mexanuka : yue0. mocobue s
By30B / moxn pea. A. /. Imanyna ; M-Bo oOpazoBanus u Hayku P®D, Mock. ¢u3.-TexH. UH-T (TOC. YH-T)
— 2-e u3n., uctp. — M. : MOTU, 2012 .— .— 292 c.

5. O6mmii kypc ¢usuku [Teker] : B 5 T. T. 3, Y. 1 : yae6. mocobue mst By30oB / JI. B. CuByxun .— 3-¢
u3M., uctp. u gorn. — M. : Hayka, 1996. — 320 c.

JlononHuTenbHAs TUTEpaTypa
1. Kypc obmieti ¢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. Metonp! pemenns 3a1a4 B ooem kypee ¢pusznku. Mexanuka [ Tekcer] : yae0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3xa., ucnp. — M. : Cryzgenrt, 2012 — 382 c.

PexomennoBanHas nuTepaTypa AJisl CAMOCTOSTEIILHOTO U3YYCHUS

1.®usnveckrie 0CHOBBI MexaHuku [ Tekcr] : yue6. mocobue st By3oB / C. D. Xalkua .— 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 u3.,ucnp. — M. : Hayka, 1983 — 4438c.
3.®eitamanoBckue Jekiyn 1o ¢usuke [Texcr]. Boim. 1 - 2 : [y4e6. mocobue st By3oB]. CoBpeMeHHast
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Ipmwxenne / P. ®eiinman, P. Jlediton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.

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

5.0THOCUTENBbHO OTHOCUTENBHOCTH [Teker] : [yueb. - MeToa. mocoOue st ctyneHToB 1 kypca MOTU]
/ B. E. benonyukun ; Mock. ¢pu3nko-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 «DOuznkay.
http://www.physics.ru- 00pa3oBaTenbHBII CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- henepanbhsiii nopran «Poccuiickoe o0pa3oBaHue».
http://benran.ru-6u6muoTeKa 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 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

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

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATENLHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



- YTEHME U KOHCIIEKTHPOBaHHE PEKOMEHIOBAHHOMU JINTEPATyPBbI,

- mpopaboTKy ydeOHOro marepuaina (IO KOHCHEKTaM JIEKLHUH, yueOHOM W HaydyHOU JNHUTEpaType),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

- pelIeHue 3a/a4, MpeaIaraeMbiX CTYJICHTaM Ha JIEKIUIX U MPAKTHUYECKHUX 3aHITHSAX,

- TOHATOTOBKY K MIPAKTHYECKUM 3aHITHAM, KOJJIOKBHyMaMm, Au(PepeHInpOoBaHHOMY 3a4ETY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON pabOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WHIUBUIYAJIbHBIX KOHCYIBTALHH.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXXHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemennu 3a1a4y Kaxaoe qeicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETHUYECKUE CBEINCHHA. 3HAYUTEIHHO OOJErYUTh PELICHUE 3a/1aud MOXKET XOPOILIO BBIMOJIHEHHBIN
4epTeX, €eCIM OH COOTBETCTBYET YCIOBHIO 3agadd (OpsAMOH yrol HapuCOBaH IPSAMBIM,
PaBHOOCIPEHHBIA TPEYrOJIbHUK - PaBHOOCAPEHHBIM M T. 1.). lIpM MOArOTOBKE K MPAKTHUYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPAThH paHee N3yUCHHBIC OCHOBHBIE OIpeAeIeHNUs, ((OPMYITUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak NpaBWio, NpoBomuTcs kopotkwii (10-15 MuHYT) ompoc mo marepuanmy
MPOUICIINX 3aHSATHH B YCTHOW HIIM MUChMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIEIYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIMHA 10 KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieaytomnierd nexkuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JIGKIHUH, y4eOHOW W Hay4HOH JUTEparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CAMOCTOATENBHOro m3ydeHus (1 wac Hememo), MOATOTOBKA K
MpaKkTUYeCcKoMy 3aHsATHIO, pemeHune 3anad (1 wac). BaxkHO m00OHMTBCS TOHUMAaHHS H3Yy4aeMOTIO
Marepuajga, a He MEXaHMYECKOro ero 3armomMuHaHus. Ilpy 3arpyqHeHMH H3ydeHUs! OTACIbHBIX TEM,
BONIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeayLIeMYy
[IPAKTUYECKUE 3aHSTHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIISICTCSl BBHITIOJHEHUE JIOMAITHUX Pa0OT, KOTOphie OQOPMIISIOTCS B
CIIeIUAILHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIIAIOTCS Ha TIPOBEPKY.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH I[K-1.1  Bunageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE

(amamm

HUCCIICAOBaHUA

THUYCCKHEC U I/IMI/ITaL[I/IOHHBIC)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenust aucuuiuiniel «O01mas Gusmnka: 1adoparopHbli mpakTHKyM. YacTh 1» oOydaromiuiics
JOJKEH:

3HAThb:

- METOIMKY IPOBEACHUS IKCIIEPUMEHTA;
- MeTOoauKy 00pabOTKH MOTYYEHHBIX Pe3yJbTaToB.

- paboTarb C COBpEMEHHBIM H3MEPUTEIBHBIM 000PYI0BaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOJYyUCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC.

BJIaJeTh:

3. ep

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

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

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

[Ipu kakux aMIUIMTYAax KOJeOaHUI MasgTHUKA CIIELyeT U3MEPATh EPHUOAbI?

Kak Bnusier uMIynsc mynu Ha KoineOaHust MasiTHUKA?

Kakas nons sHepruu mynu nepexoaut B Terio B I u Il ombite B pe3ynbrare coyaa-peHus ¢ MassTHUKOM?
[Touemy cTpemsTCS yMEHBIIUTH BEIMYUHY MOMEHTA CHJI TPEHUS B OCH MasiTHUKA?

Kazanocs Obl, jaxke 0ONBIIYI0 BETMYMHY M_Tp MOXKHO JIETKO YUYECTh C MOMOIIBIO yYpaBHeHUuss M_(H )-
M_(tp )=l dw/dt .

KakoBa posib TONMIIMHBI M YIIPYTOCTH HUTH B ONBbITE?

Kakyto BeIM4nHY B JaHHOM 3KCIIEPUMEHTE CIEAYET U3MEPSTh C HanOOIbIIeH TOUHOCTHIO?
Cdhopmynupyiite u gokaxure Teopemy [ tolirenca-IlIretinepa.

Uro Takoe rupockon? KakoBbl ero 0CHOBHBIE CBOMCTBA?

Otyero 3aBHCTH CKOPOCTH PETYISPHON Mpereccuu rupockona?

KakoBa pa3MepHOCTP MOIyNsl KpYYEHHUs, BXOAALIEro B (GOpMyITy Ui ONpelesieHus IepHoaa
KpyTHIbHBIX Konebanmii T _0=2mV(I_0/f) ?

[Momyunte dhopmyny Q=mgl/(I z W 0 ) u3z dopmynsr Q=M/(I1 z w 0 sina )=(m r gl (1 )
sina)/(I zw 0 sinan) = (mrgl (mw )/ zw0) .

Yem 0OBACHHUTH, YTO MOHETA, KaTAIIAsCsl MO IOy, MOBOPAYMBACTCS HAa CTOPOHY, B KOTOPYIO OHA
HaKJIOHEHA?

Kak Tpenue B ocsix 6;10koB b Biusier Ha pe3yasraTsl M3MEpeHHN cTaTuueckuM MetonoM? Kak MoxHO
YMEHBIIUTb 3TO BIUAHUE?

Kak mensieTcsa nepron KosebaHuii Ipy yBEITUUECHUN UX 3aTyXaHus?

Kaxoit meTon mpenmnodTuTenbHee Ha IPAKTHKE: CTATUYECKUN WM TUHAMUYECKUN?

Kak OueHHTh MOrpeIHOCTh M3MEPEHUS MOy KPY4YEHHUs NPH ONpEeNeNeHHH ero u3 rpaduka B
koopauHarax 12,127




IIpu kakux NpennonoKeHusAX Moay4eHo ypaBHeHue beprymnu?
B kaxyro cropony n3mensiet nokazanus pacxogomepon [Iuto u Bernrypu nHanndue Ba3koctu?

IMpu xakumx yposusx Boabl H B pesepByape 1 TeueHwe B TpyOe T namMuHapHOe, NpU KakuxX -
TypOysienTHoe?

B HexoTopoM OIbITE MPOUCXOAUT JaMUHAPHOE TEUEHHUE KHUIKOCTH 1o Tpybe. Kak Oyner m3aMeHsAThCS
TEUEHHUE, €CIIU HCIIOJIb30BaTh BCE MEHEE BSI3KYIO JKUIKOCTh, OCTABIISISI HEM3MEHHBIM JHAMETP TPYOBHI,
CKOPOCTb T€YEHUS U MJIOTHOCTh KUIKOCTHU?

[Ipu xkakoM TeueHUH - TypOYJECHTHOM WJIM JIAMUHAPHOM — IOJYYaeTcs JIydllee COIlacue CKOPOCTH,
omnpeleneHHon 1o pacxomomepaMm Iluto u BeHTypu, €O CKOpOCTBIO, HAWJEHHOH C IOMOILUBIO
pesepsyapa I1?

Beisenute dhopmyny Toppuuennu. Mcnonsszys dopmyny Toppudemiv, OIEHUTE CKOPOCTH BBITCKAHUS
BOJIBI U3 OYE€Hb KOPOTKOW TpyObI NpH pa3nuuHbiX ypoBHsX H. IloueMy peajbHbIE CKOPOCTH BBITEKAHHS
U3 JJTMHHOHN TPYObl 3HAUUTEIHHO MEHbIIIE?

B pacxomomepax ITuto m BeHTypu oneHuTe pasHUIly ypoBHEW BOjbl Ah B JIEBBIX H3MEPUTEIBHBIX
TpyOKax, NpUCOEOMHEHHBIX K Tpybe T B MecTax ogmHakoBoro ceueHus. Kak MOXXHO OOBSCHUTH
Hajnuuue pasHulbl jaBieHui? Kakue mnomyuarcs pesyaprarbl, €ClIM C IIOMOILBIO JIMHEHHOIO
SKCTPAIOIMPOBAHUS MIONBITATHCA HANTH AaBJICHUS HA KOHIAX TpyOst T?

Kak mensercs nepuon KoJIcOaHUsI MasSTHUKA IIpU YBCIIMYCHUN 3aTyxaHI/m?

Kak ycTpoeH AIMHHONEpHUOAHBIN MasgTHUK, UMEIOIINK OONbIINE IEPHOAbI KoJIeOaHUH MpH HEOOIBIINX
pa3mepax? MokHO JI1 B pabOTe BMECTO HETO MCIIOIb30BaTh OOBIYHBIN MasTHUK?

Kaxk u3mensiercs nepuos KonebaHus MasiTHUKA IPU YBEJIIMUEHUH aMILTUTY/IbI Koseba-Hui?

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Pa6ora 1.1.2. U3mepenue ko3 duninenTa TMHEHHOTO PACIIMPEHHS CTEPHKHSI C TOMOIIBI0 MUKPOCKOIIA.

C Kakoll TOYHOCTBIO CIIEAyeT H3MEpSTh [UIMHY CTEPXKHS M CONPOTUBICHHE TEpMOMETpa Npu
JOCTUTHYTOM TOYHOCTH M3Mepenust AL?

Kakoii Bkiag B ommOKy M3MEPEHHS 0. BHOCAT IMOTPEIIHOCTH M MU3MEPEHHUHU LICHBI JICIICHUS! OKYJISPHOM
IIKaJIbl, B ONPEAETICHUH MOJOKEHHS METKH, B U3MEPEHHHM KOMHATHON TeMIeparypsl U MOTPELIHOCTb
TeMIepaTypHOro ko3hUIueHTa CONpOTHUBICHUS?

banszopykue M anbHO30pKME HaOMIOAATeNM HACTPAMBAIOT MHUKPOCKON Tak, 4TO H300paxkeHue 12
OKa3BbIBAIOTCSl HAa OYEHb MajiOM WJIM, HA00OPOT, OueHb OOJBIIOM paccTosiHMM OT mia3a. Kakoe u3
YBEIMUCHUH — IMHEHHOE WM YIJIOBOE — IIPU 3TOM MEHbILIE MEHseTCs1?

Pabora 1.1.5. UccnenoBanne yrnpyrux CTOIKHOBEHUH MPOTOHOB C AJIEKTPOHAMH.

BeiBeute (hopmysbl, CBSI3BIBAIOIIME YIOJ BHUIETA 3JIEKTPOHA C €r0 MMITYJIBCOM, B HEpe-JISATUBUCTCKON
U PENSATUBACTKON MEXAHHKE.

HOJ'IyLII/ITC 3aBUCUMOCTb CKOPOCTH YaCTHIL B peJ'IHTPIBPICTCKOﬁ MCXAaHUKE OT UX UMITYJIbCAa U DOHCPIUU.

BeiBeure GopMyity, CBA3BIBAIOLIYI0 UMITYJIbC IEKTPOHA C PAJANYCOM €ro TPaeKTOPHHM B MarHUTHOM
nosne. Ilokaxure, yto 3Ta (QopMmyna cIpaBe[yiiBa KaK B HEPEISTUBUCTCKOM MEXaHHMKE, TaK H
PEIATUBUCTKOU

Pabora 1.2.1. OnpenenceHue CKOPOCTH IMOJIETA ITYJIH MTPH MOMOIIU OaNTMCTHYECKOTO MasTHUKA.
Mertoz 6aUTMCTHYECKOTO MAasTHUKA, COBEPIIAIOIETO MTOCTYATeIbHOE IBIKCHNE

B xakoMm cityuae MasiTHUK Ha3bIBA€TCS OAJUIMCTUYECKUM U JUIS YE€r0 OH MOXKET OBITh UCIIOJIb30BaH?
ITpn KaKuX yCIOBUAX Ha4aJIbHbBIM UMITYIbC OAJUTMCTUYECKOTO MAasTHUKA PABEH UMITYIIbCY Iy TH?
[Touemy HE0OXOANMO UCTIONB30BATh HEYNIPYTOE COyAapeHHE Iy ¢ MaSTHUKOM?

Ouennre Bpemsi cOylapeHHs M/ ¢ MassTHUKOM B IIPOBOJMMBIX OTIBITAX.

OT 4ero 3aBUCUT TOUYHOCTH BHITIOJIHCHUS 3aKOHA COXPAHEHHS UMITYJIbCa IIPH COYIApPEHUH Tel?
KakoBbl TpeOGoBaHsI K YCTAHOBKE OPYKHs?

Yro BinseT Ha 3aTyXaHHe KoneOaHui 0aTNCTHYECKOro MasiTHUKA?

Kakue OMyIIeHus, CeaHHbie U BbiBoge popmymbl u=M/m V(g/L) AX MOTyT GBITH IPOBEPEHBI
IKCTIEPUMEHTAIBHO?

JUJ1s 4ero HUTHU MOABECa pa3BeleHbl B IIONEPEYHOM HAPaBICHUU?

OnpeneneHre MOMEHTOB MHEPLIMH TBEPABIX TEJ C ITOMOLIBIO TPUPHIIIPHOTO MOBECA.

[Ipu Kakux ynpoIlaroUIrX NpearnoloXeHnsX BeiBeaeHa popmyna [=(mgRrT*2)/(4n*2z 0) ?

MOXHO 7T TIOJIB30BaThbCsl MPEIJIOKEHHBIM METOAOM JUIsl ONPEAETICHUS MOMEHTOB MHEPLUH TEI B TOM
clly4ae, KOTrzia OCh BpalleHUs IIaT(OpPMbI HE TPOXOIUT Yepe3 LEHTP MACChI?



Beisenute Gpopmyny [toiirenca-1llrelinepa.

Pabora 1.2.4. OnpeznencHre TIIaBHBIX MOMEHTOB HMHEPIIMM TBEPIBIX TEJI C TOMOIIbIO KPYTHIIBHBIX
KoJieOaHuii.

Uro Takoe raBHbIE MOMEHTBI HHEPIIUH TBEPAOTO Tea?

Kak BeImissouT snuncont THEpUUH KyOuka?

Kak mpoucxoaut cBo6ogHoE (B OTCYTCTBHE BHEITHMX MOMEHTOB CHJI) BpallleHUe TBEPAOTO Tea?
Onpenenenne Moayinst FOHra Ha ocHOBe ucciienoBanus AeGopMaluil pacTKeHHUS U U3ruoa.

Kakne OCHOBHBIE HCTOYHHMKM IOTPEIIHOCTH u3MepeHuil? Kakum o00pa3oM MOXHO YMEHBIIUTH
MOTPEIIHOCTH?

OueHnre MaKCUMaJbHYI0 TOYHOCTb, C KOTOPOH INpH IaHHBIX YCIOBUSX I€I€CO00pa3HO H3MEpSTh
VUIMHEHHE MTPOBOJIOKH U CTPEJIKY Iporuda Opycka.

B yem paznuume Mexmy ONHOOCHBIM HANPSHKEHHBIM COCTOSHHEM WM OJHOOCHBIM Je(hOpMUPYEMBIM
cocroguuremMm?

[Tpy KaKUX HANPSDKEHUSIX U OTHOCUTENBHBIX 1e(OPMALUsIX BBITOIHAETCS 3aKkoH ['yka?
Kaxwue oTkioHeHust ot 3akoHa ['yka BO3MOXHBI IpH 1e()OPMUPOBAHUY TBEP/BIX TE?
Uro takoe kodhdunuent [lyaccona?

Kakwue nipeanonoxenust cieinanbl, 4T00bI TOTYYHUTh CBSI3b MAKCUMAJIBHOTO TPOTHOa Oallku ¢ MOJyJIeM
IOwura?

B kakoii 3aBucumocTH y (X) onucsiBaeTcs (hopma cpenHeit TMHUM Oallku TP YUCTOM H3rude?
st gero B mpubope JlepmanToBa HyxHa mtomaaxka M?
Pa6ora 1.3.3. Onpexnenenue BI3KOCTH BO3/LyXa 110 CKOPOCTH TEUEHHSI Yepe3 TOHKHE TPYOKH.

Kakoii ¢popmynoii onuceiBaercs npoduib CKOPOCTH JIAMUHAPHOTO MOTOKa B TpyOke? Kak cooTHocsTCS
CPEAHsIS [10 CEYEHUIO U MAaKCUMAaJIbHAsl CKOPOCTH?

Uro Takoe uncno PeitHonbaca? Kak ero MoyxHO OTpeeuTh U3 3KCIIEPUMEHTAIbHBIX TAHHBIX ?

Kak rpadudeckn Hago o0paboTarh pe3yabTaThl U3MEPEHHI 10 1.8, 4TOOBI U3 HUX JIO-CTOBEPHO OBLIO
BUJIHO Pa3JIMUUE y4aCTKOB CO COPMHUPOBAHHBIM U HeC(HOPMHUPOBAHHBIM TCUCHUSIMH?

Pabora 1.4.1. U3yuenue pu3ndecKoro MasiTHUKA.

TIpH KaKHX YIPOIIAIOIINX NPEANOIOKEHHAX BhIBeAeHa popmymna T=2m/w=2m\((a"2+ 1°2/( 12))/aq) ?
[Ipu kakoM paccCTOSTHUM OT LIEHTPa MAacc 10 TOYKH MO/IBECA NEPUO] KoJIeOaHUH MasTHUKA MUHUMAJIEH?
Kak Gyner Bectu ce0st pusnueckuil MasiTHUK, €CIIM COBMECTUTH TOUKY €ro MOJBECca C LIEHTPOM Macc?

C xako# 1IeNbI0 B IaHHOW paboTe MaTeMaTHUYEeCKU MasiTHUK [TOJBEIIMBACTCS HA ABYX HUTAX?
Cdopmynupyiite u gokaxure Teopemy ltolirenca-IIrerinepa?

Pabora 1.4.2. OnpeneneHue yCKOpeHUs: CBOOOIHOTO MAISHUS TPH MTOMOIIN 00OPOTHOTO MasSTHUKA.
Kak BIMsIOT Ha TOYHOCTH OSKCIEPUMEHTa KOojeOaHHs TEMIepaTypbl, CWiIa TPEHUS, aMIUIUTYAA
KosnebaHuii MasiTHUKA?

[lpy xakoM pacCTOSHUM OT OMOPHOM NPHU3MBI JO IEHTpa Macc Mepuoj; KojeOaHWi MasTHHKa
MUHUMaJICH?

[TokaxkuTe, 9YTO TOYKA OMOPHI MASITHUKA M €ro LEHTP KayaHWs JIeKaT [0 pa3Hble CTOPOHBI OT LIEHTpa
Macc.

Cdopmynupyiite u gokaxure Teopemy [ tolirenca-IlIrelinepa.

[MokaxkuTe, 4TO MpU MEPEMEIICHHN OCH Ka4aHWW B IEHTP KadaHUH Tepuoj KoJeOaHWH MasTHUKa He
JOJKHBI U3MEHSTHCA,

Kputepun onennBanus

U3 nmonmyuyeHHBIX 0aiioB 3a KaxkAyto pabOTy pacCUMTHIBAETCS CpelHUil Oail, KOTOPBI ompenemnseT
OLICHKY 32 3a4€T.

Onenka «ou4HO (10)» BbICTaBISIETCS CTYIEHTY, MOKa3aBILIEMy BCECTOPOHHHE CUCTEMATH3HPOBAHHBIC
n1yOoKHe 3HaHUS y4eOHOM MporpaMMel U 3a €€ MpeieIaMy, a TAKKe YMEHUE YBEPEHHO MPUMEHATh X
Ha MPaKTHKE [IPH BHITIOJIHEHUH U c1ade J1abopaTopHOn pabOTHI.

Ouenka «oTIMYHO (9)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPHU PEIICHUN
HEeCTaHAApTHBIX 3a/1ad.



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

Ouenka «xopomo (7)» BBICTABISETCS CTYAEHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUE Marepuajia yueOHOM NporpaMMbl 1 yMEHHE CBOOOAHO MPUMEHSTH (U3NUECKHIE
3aKOHBI Ha PAKTHKE TPH BHIMOIHEHUH U cllade J1a00opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIH OH MNPOACMOHCTPHUPOBAJI TBEPIOE 3HAHUE
Marepuaia y4eOHOM mHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
BBITIOJIHEHUH U c/1aue JIabopaTopHOi paboThI.

Onenka «xopomo (5)» BBICTABISAETCA CTYACHTY, €CITH OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MIPAKTUKE
MpU BBINIONHEHWH W Clade Ja0oparopHON pabOoThI, OJHAKO JOMYCTWJI TIPU OTBETE PAN TpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBLHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0A30BBIX MOHSTHH, HO
IPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJCHUE OCHOBHBIMH pasjeliaMd  y4eOHOW MpOrpammel,
HEOOXOUMBIMH IS TalibHEHIIero 00ydeHusI.

O1reHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMy CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble ONIMOKH B (OPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHI, HO TIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB IPH ATOM IPOJAEMOHCTPHPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHWH M clade JadopaTopHOW paboOTHl M
BJIaJICHUE OCHOBHBIMU pa3[ellaMH Y4eOHOW TporpamMMbl, HEOOXOOU-MBIMH ISl JajbHEHIIEro
o0yd4eHusI.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENHHO (1)» BBICTAaBISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECCKH
JoITycKaeT rpyObie omMOKY Mpu GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB MU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MYECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOTaM TEKYIEH yCreBacMOCTH
(pe3ynbraram cia-4m J1a0opaTopHBIX pador).



MNPUJIOKEHUE
3. IlepeyeHb TMNOBBIX KOHTPOJILHBIX 32/1aHMIi, MCIOJIL3YeMbIX /I OLEHKH 3HAHWM, yMe-
HUH, HABLIKOB
[TpomexxyrouHasi arrecrauus No aucuuiuiiHe «OOmas ¢u3uka: 1adopaTOpHBIH MPAKTUKYM.
Yacte 1» ocymectisercs B popme audhepeHInpoBaHHOTO 3a4ETa.

Jlis monmy4deHus 3a4éTa CTYACHTY HE0O0XOAUMO BBINOJIHUTG 33JaHHOE KOJIMYECTBO Ja00paTOPHBIX
paboT. J{1s BRIMOTHEHUS KaXKI0H J1a0opaTOPHOU pabOThI CTYACHT JOKEH MOATOTOBUTHCS K BBI-
HOJIHEHUIO paldoThl, CAATh MOATOTOBKY MPENOIABATENI0, BBIIIOJHUTh SKCIIEPUMEHTAIBHYIO YacTh
paboThI, BBITOJHUTH HEOOXOIUMBIE PAaCYETHI U 0(OPMHUTD pabOTy, cAaTh pabOTy MPEMOAABATEINIO.
Jlis osy4eHus 3a4eTa 1o KakJoi paboTe Npe1ycMOTPEHbl KOHTPOJIbHbIE BOIIPOCHI:

Pa6ora 1.1.2. 3mepenue kodpuimenTa TMHEHHOTO PACIIMPEHHS CTEPHKHS C TIOMOIIBIO

MHUKPOCKOIIA.
KOHTpOJIBHBIe BOIIPOCHI

1. C kaxoil TOYHOCTBIO CIEAYET U3MEPATH JITTUHY CTEPKHS U COMPOTUBIICHUE TEPMOMETpA
TIPU JIOCTUTHYTOH TOUHOCTH H3Meperust AL?

2. Kakoii BKinag B OmOKy U3MEPEHUs oL BHOCST MOTPEIIHOCTH ¥ M3MEPEHHH IICHBI JICIICHUS
OKYHHpHOﬁ IOKaJbl, B ONPCACIICHUH ITOJOKCHUA MECTKH, B USMCPCHUN KOMHATHOH 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
riasa. Kakoe u3 yBenu4eHuid — TMHEHHOE WM YTIIOBOE — [IPU 9TOM MEHBILIE MEHSETCS?

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

1. BeiBegute GOpMYIIBI, CBA3BIBAIOININE YTOJ BBIIETA IJICKTPOHA C €T0 UMITYJIBCOM, B HEpe-
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
MEXaHUKE, TaK U PENSTUBUCTKOU

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

I Merton 0aNIMCTUYCCKOTO MasiTHUKA, COBCPHIAOMICTO MMOCTYIATCIIbHOC ABUKCHUC

KOHTpOJ’IBHHC BOIIPOCHI

1. B kakom ciiy4ae MasiTHUK Ha3bIBACTCS OALTUCTUYECKUM U JISI 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
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8. Kakwue nonymienus, cieianHble IPU BBIBOJIE GOPMYIIBI U = ol Ax MoryT OBbITH

MIPOBEPEHBI IKCIIEPUMEHTATIBHO?

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

MeTOI[ KPYTHJIBHOT'O 0AJIIMCTHYSCKOIO0 MasATHHKA

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cka3bIBaeTcst Ha MPUMEHUMOCTU JJAHHOTO METO/1a OTJIMYKE YTIa, O]l KOTOPhIM
HaIpaBJieHa CKOPOCTb IyJIA K TOBEPXHOCTH MULIEHH, OT MIPSIMOT0?

2. llpu xakux aMIUIATYyaX KoJeOaHW MasTHUKA CIIeyeT U3MEPSATh MepUOIbI?

Kak Bnusier uMmynbsc myiau Ha KojeOaHus MasiTHUKa?

4. Kakas o1s sHepruu mynu nepexoaut B Terio B | u |l onbiTe B pesynbrare coyaape-
HUS C MasITHUKOM?

w

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

KpPEecTOOOpa3HOM MasiTHHKE.

KOHTpOJIBHBIC BOITPOCHI

1. Hoquy CTPEMSTCA YMCHBIINUTD BEJIMYMHY MOMCHTA CUJI TPCHU B OCU MasiTHUKA?
Kazanoce 6]51, Jaxe 6OJ'IBI_HYIO BCJIIMYUHY MTp MOZKHO JICTKO YYCCTh C TIOMOIIBIO

aw
ypaBHenus M, — M., = IE'
2. KakoBa posib TOJNIIMHBI U YIPYTOCTH HUTH B OIIbITE?
3. Kaxkyro BenmnunHy B JaHHOM JKCIIEPUMEHTE CIICIyeT U3MEPATh C HAaMOOJIBIIECH TOYHO-

CTbIO?
4. Cdopmynupyiite u nokaxute reopemy I roiirenca-1lIreiinepa.

Pab6ora 1.2.3. Onpenenenrne MOMEHTOB HHEPIIMH TBEPABIX TEJ C TIOMOIIBIO TPHPHIISP-

HOTI'O IoaBECa.

KOHTpOJIBHBIe BOIIPOCHI

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

MO03KHO 71 TIOJIb30BATHCS IIPEIIIOKEHHBIM METOAOM JJISl ONPEEICHUS MOMEHTOB UHED-
IIUH TEJI B TOM clly4yae, KOTJa OCh BpallleHHs MIaT(opMbl He MPOXOIUT Yepe3 LEHTP
Macchl?

Beisenute popmyny I'oitrenca-1reitnepa.

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

THJIBHBIX KOJICOAHMIA.

no

KOHTpOJIBHBIe BOIIPOCHI

Yto Takoe riiaBHble MOMEHTBI HHEPLIUU TBEPIOTO Tema?

Kax BBITIAIUT 25umuIicon] HHEpIuu Kyouka?

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

PaGora 1.2.5. MccrnenoBanue BRIHYKACHHON PETYISIPHON IPELeCCUU THPOCKOTIA.
KoHTposibHBIE BOTPOCHI

Yro Ttakoe rupockon? KakoBsl €ero OCHOBHBIE CBOICTBA?



OTuero 3aBUCTU CKOPOCTh PETYIISIPHOM MPELECCHH THPOCKOoa?
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 O6’b$ICHI/ITI:», 4TO MOHETA, KaTdlascs 110 I10J1y, IOBOPAuYMBACTCA HA CTOPOHY, B KOTO-
pYyIO 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-
LIMTH [TOTPEIIHOCTH?

Ornennre MaKCUMAIBHYIO TOYHOCTB, C KOTOPOH NMPH JTAHHBIX YCIOBUSX LIEIeCO00pa3zHo
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 hopma cpenHeil TUHIHA 0Ky TIPU YUCTOM H3-
rude?

Jnist uero B npubope JlepmanToBa Hy*Ha uiomaaka 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.

KoHTpoJIbHBIE BOITPOCHI

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-
YEeHUSIMH?

Pa6ota 1.3.4. MccnenoBanue cTaiiOHapHOTO TIOTOKA KUJIKOCTH B TpyOe.



KoHTponbHbIE BOTPOCHI

1. Ilpu xakux npeanoaoKeHusX MojIydeHo ypaBHeHnue bepuyau?

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 BOJIbl U3 OUYEHb KOPOTKOW TPYOBI IIPU pa3In4HbIX ypoBHAX H. [Tlouemy
peabHble CKOPOCTH BBITEKAHUS U3 JAJIMHHOM TPyObl 3HAUUTEIBHO MEHbIIE?

7. B pacxomomepax [Tuto u Bentypu onennre pazHully ypoBHeil Boasl Ah B IEBBIX H3Me-
PUTENBHBIX TPYOKaXx, MpUCOEANHEHHBIX K TpyOe T B MecTax onnHakoBoro ceueHus. Kak
MOYKHO OOBSICHUTh HAJIMUUE Pa3HUIIBI 1aBieHni? Kakue momy4yarcs pe3ynbTaThl, €CH ¢
IIOMOILBIO JINHEWHOT'O dKCTPAIIOIMPOBAHMS MOIBITATHCS HAWTHU JaBICHUSA HA KOHLAX
TpyOBI T?

Pa6ora 1.4.1. I3yuenue pu3nyeckoro MasTHUKA.

KOHTpOJIBHBIC BOITPOCHI

2m a?+ L

1. Tlpm kakux ympomarIIux IpearnooKeHusX BeiBefeHa opmyna T = = 21 T“ ?

2. Tlpu xakoM pacCTOSIHWH OT IIEHTPa MacC 0 TOYKH MOJIBECa MEPHO 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. Codopmynupyiite u nokaxure reopemy [ 'toiirenca-Ilreiinepa?

Pa6ota 1.4.2. Onpenenenue yckopeHHust CBOOOIHOTO MaJACHUs IPU IOMOLIH 000POTHOTO
MasTHHKA.
KoHTpoIIbHBIE BOIPOCHI

1. Kax BIMSIOT Ha TOUHOCTH SKCIIEPUMEHTA KOJIeOaHUsl TEMIIEPATyphl, CUJIa TPEHUSI, 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 U3MEHATHCH,

Pa6ota 1.4.3. MccnenoBanue HEMMHEWHBIX KOJIEOAHUN JUTHHHOTIEPUOAHOTO MAasITHUKA.



KoHTponbHbIE BOTPOCHI

1. Kak mensiercs nepuoj| KoeOaHusi MassTHUKA MPU YBEITMYCHUHU 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-
HUI?

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 IMTOOUCPECAHAA PACKAaYKa MasgTHHUKa?
1 1 1
Beienute popmyny = = — + —.
T T]_ TZ

A

Pabora 1.4.5. 3yuenue xoneGaHuii CTPYHBI.
KoHTpoJIbHBIE BOIIPOCHI

1. Yro Takoe mpoJoJbpHBIE U NONIepeuHble BOIHbI? Hanumure ypaBHeHHe OeryIiei BOIHBI.

2. BrBenuTe ypaBHEHHe cTOS4eH BONIHBL J[aiiTe onpeaeneHne MyYHOCTH U y371a CTOSYEH
BosIHBbI. Kak mpoucxoaut nepenaya SHEPruu Mo CTpyHe?

3. Tlokaxwure, YTO CKOPOCTh PACIPOCTPAHEHUS MTONEPEUHBIX BOJH 10 CTPYHE PaBHA U =

\ F/p;. Yemy paBHa 3Ta CKOPOCTh B BaIllUX U3MEPEHUSX?

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

5. Ilpu xakoM ycaoBHM BIUSIHUEM O€Tylleil BOJHBI Ha KapTUHY KOJIEOaHUI CTPYHbBI MOXKHO
npenedpeus? Kak 3T0 yciioBHE MOYKHO NMPOBEPUTH MPU IPOBEAECHUH 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. HammmmuTe BhIpaxkeHue 11 Oerymieii BOJTHEIL.

4. 1lpu 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, BBIITyCKast )KHUIKOCTh U3 HHTephepomerpa. Kakas pasHOCTh (a3 ycTaHaBIUBa-
€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-
W3BOJUTH U3MEPEHUS B ra3ax?

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 u3MepeHun CKOPOCTH yIAbTPA3BYKa 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
CpeX He 3aBUCHT OT HalpaBJICHHUS ABHKCHUS BOJIHBL

4. Kputepuu olleHMBaHUSA

[To pe3ynpraTaM mOAroToBKH padoty BeicTaBisieTcs oT 0 1o 10 6amioB coryiacHO ypOBHIO TOATO-
TOBKH cryzeHTa. [1o pe3dynbratam ciauu BeictaBisercs ot 0 10 10 6amioB coryiacHO ypOBHIO MOA-
TOTOBJIGHHOTO OTYETa M 3HAHMU CTyAeHTa. M3 moirydeHHBIX 0aioB 3a KKy pabdoTy paccdu-
ThIBA€TCS CPEIHUN Oai
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HEY/IOBJICTBOPUTEIILHO i

W3 monydeHHbIX 0aioB 3a KaXaylo pabdOTy pacCUMTHIBACTCS CPEeAHHI 0aul, KOTOPBIA ompesie-
JISIET OIIEHKY 3a 3a4ET.

Ouenka «oTau4Ho (10)» BbICTaBISIETCSA CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE CHCTEMATU3UPO-
BaHHBIC TTTyOOKHE 3HAHUS yueOHOW MporpaMMBbI U 3a €€ MpeneyaMu, a TakKe YMEHHUE YBEPEHHO
MPUMEHSATH UX Ha TIPAKTUKE MPHU BBHITIOJIHEHUH U CJIa4e J1a00paTOPHOU paObOTHI.

Ornenka «oTan4HO (9)» BBICTABISIETCS CTYACHTY, MIOKa3aBIIEMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHBIC INTyOOKHE 3HAHUA YUeOHOW MPOrpaMMbI U YMEHHE YBEPEHHO MPUMEHSTh UX Ha IPAKTHKE
IIPU pEIIeHNN HECTaHIapPTHBIX 3a/1a4.



OneHka «OTJIUYHO (8)» BBICTABIAETCS CTYIECHTY, TOKA3aBIIEMYy BCECTOPOHHUE CUCTEMATH3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU BBINOJIHEHUU U cAaue 1a00opaTopHOil paboThl, OJHAKO AOMYCTUBIIEMY HEKOTOPbIE HETOYHO-
CTHU IIPU OTBECTC.

OreHka «xopouio (7)» BBICTABISICTCS CTYJCHTY, €CJIM OH IPOJIEMOHCTPHUPOBAJI TBEPJIOE 3HAHKE
yBEpEeHHOE TOHMMaHKHe MaTepuana yueOHOH IporpaMMbl U yMEHHE CBOOOJHO NMPUMEHSATh (HU3H-
YeCKHE 3aKOHBI Ha MIPAKTUKE MPU BHIIOJHEHUH U cjaue JIabopaToOpHOH padOTHI.

OrneHka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPIOC 3HAHUE
MaTepuana y4eOHOH mporpaMMbl U YMEHUE MPUMEHATh (PU3NYECKHe 3aKOHBI Ha MPaKTUKE MpU
BBITIOJIHEHUH U Cllave J1adopaTopHOi pabOTHI.

Orerka «xopomo (5)» BbICTABIISICTCS CTYICHTY, €CIIH OH MPOIEMOHCTPUPOBAII TBEPAOE 3HAHUE U
MMOHUMaHWE MaTepualia yueOHOM TPorpaMMbl 1 YMEHHUE TPUMEHSATH (PM3HYECKUE 3aKOHBI Ha TMPaK-
TUKE MPH BBITIOTHEHUH U c/1aue 1a00paTopHOil paboThI, 0JIHAKO JOITYCTHII IIPU OTBETE PsIJl IPYObIX
HETOYHOCTEH.

OlieHKa «y10BJIE€TBOPUTENBHO (4)» BBICTABISICTCS CTY/ICHTY, IOKa3aBIIeMy GparMeHTapHbIi xa-
paxTep 3HaHMU, TOMYCKABIIEMY HETOYHOCTH B ()OPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX T10-
HATHH, HO IIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBITIOJIHATH OCHOBHBIE 3a/1aHUS IPU
BBITIOJIHEHUH U cJjaue J1adopaTopHOi paboTHI U BiaJeHHEe OCHOBHBIMU pa3/ieiaMu yu4eOHO mpo-
rpaMMbl, HEOOXOMMBIMHM IS AaJIbHEHUIIEro 00yueHHUsL.

OtueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTABISICTCS CTYICHTY, MOKAa3aBIIEMY CHJIBHO (hparmMeH-
TapHBIA XapaKTep 3HAHUH, JOMyCKaBIIeMY IpyObIe OIMOKHU B (POPMYITHPOBKE OCHOBHBIX 3aKOHOB
¥ 0a30BBIX MMOHATHIA, HO IPU 3TOM ITPOIEMOHCTPHPOBABIIEMY CITIOCOOHOCTB ITPU 3TOM IPOJAEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBITIOJIHITH OCHOBHBIE 3aJJaHUS TIPU BBHITIOJHEHUH U cllaue Jlabopa-
TOPHO paboThI U BIIaJICHHE OCHOBHBIMHU pa3JiellaMH Y4eOHOU MPOTrpaMMbl, HEOOXOAUMBIMU IS
JabHENIEero o0y4yeHusl.

Ol1leHKa «HEYI0BJIETBOPUTEIbHO (2)» WM «HEYI0BJETBOPUTENbHO (1)» BhICTaBISETCS CTY-
JICHTY, KOTOPbI HE 3HAaeT 3HAYMTEIbHYIO YaCTh OCHOBHOTO COJIEpKaHMs MPOTrPaMMBbl, CUCTEMa-
TUYECKH JIOMYCKaeT rpyoble OMMOKY TpU GOPMYINPOBAHUN OCHOBHBIX (PU3MUECKUX 3aKOHOB WIIH
HE CII0COOEH KOPPEKTHO MPUMEHATH PU3NUECKUE 3aKOHBI JaKe JJIS PEIIeHUs POCTHIX 3a/1a4.

5. MeToanyeckne MaTepuaJibl, onpee/siionme Npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH

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

c1aun J1a00opaTOpHBIX PadboT)



