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AHHOTANMA

B nmaGoparopHoMm mpakTuKkyme 1Mo o0Iel (u3MKe CTYIEHTHI BBHIMOJHSIOT J1aboparopHbie paboThl MO BCeM
OCHOBHBIM pazzenaM Kypca oOmeidt ¢usmkn: «Mexanuka», «TepMonTuHaMUKa W MOJICKYIISIpHAsT (PH3HKa»,
«DJEeKTpUYecTBO M MarHetusm», «Ontukay u «KBaHTOoBas Mukpodusuka». B mabGoparopum kadenps
MPE/ICTaBICHO JIOCTaTOYHOE KOJMYECTBO YCTAHOBOK 10 KaXKAOMY pasneny Kypca. JlabopaTtopHbie YCTaHOBKH
IPYNIHPYIOTCA MO TeMaM paszena. Tembl Ja0opaTopHBIX pabOT OpraHM30BaHbl B MapIPYTHI, IO KOTOPHIM
NPOBOIUTCS BBINIOJHEHHE pPaboT cryaeHTamu. /[l kakmoilt nabopatopHol paboOThl  MOATOTOBICHBI
CIelaIbHbIe ONUCAHUA: ONMCAHUE TEeMbl PaOOThI, ONMCAHNE SKCIEPHUMEHTA, IPOBOAMMOTO B Ja0OPaTOPHOM
paboTe 1 TEXHUYECKOE ONMCaHue TabOpaTOPHOI yCTaHOBKU. B maboparopHOM MpakTHKyMe paccMaTpUBArOTCS
KIIIOYEeBbIE  TOHATUS  OKCIIEPUMEHTANbHOW  (u3mkm,  CTymeHTBl ~ OOydaroTcs  3JI€eMEHTapHBIM
IKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KE HaBBbIKaM PabOTHI ¢ 000PYIOBaHUEM.

[IpakTuyeckas padora B 1a0OPaTOPHUH MO3BOJISIET CTYJICHTaM pa3o0parkesi B 0a30BBIX (PM3NYECKUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOXKHO IITyOOKO€ MOHMMaHKe o0Imei (pu3uku. (s ycremHoro ocBoeHus J1abopaToOpHOTo
NpaKkTHUKyMa CIyIIaTeql0 HEOOXOOMMO BJaaeTh Oa30BBIMM HaBbIKAMU IIPOBEIEHHS AKCIICPUMEHTA,
MOJYYEHHBIMH B IIKOJIE, BJIAJETh OCHOBAMU MaTeMaTHYECKOTO aHaln3a, 3HaTh OCHOBBI JIMHEHHOH anreOpshl,
TEOPHUHU BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHUS, TOJyUYCHHBIC HA JICKIMOHHBIX M CEMMHAPCKUX 3aHATHUIX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI
(hopMupoBanre 0a30BBIX 3HAHWI MO (U3WKE U YMEHUS paboTaTh B JIaDOpaTOpHH IS JaTBHEHUIIETrO
WCIIONB30BaHUSI B JIPYTHX JHMCIWIUIMHAX €CTECTBEHHOHAYYHOTO CoOjiepKaHus; (HopMUpOBaHHE
KYJIBTYpPBl JKCHEPUMEHTa, WCCIIEAOBAaTEIbCKUX HABBIKOB W CIHOCOOHOCTH TPUMEHSATh 3HAHUS Ha
MIpaKTHKE.

3axayu QUCHUTNIHHBI
- QopMmupoBaHue y 00ydaronmxcst 6a30BbIX 3HAHUH 10 QHU3HKE;

- (QopMmupoBaHUE KyIBTyphl DKCIIEPUMEHTA: yMeHHe paboTaTh B J1abOparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHYECKUE CBSI3U MEXK/Ty TIOHATHSIMH,

- (1)OpMI/IpOBaHI/Ie YMGHI/Iﬁ U HABBIKOB TIIPUMCHATH TOJYUYCHHBIC 3HAHUA i1 IMOCTAHOBKU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMMOJYUYCHHBIX PE3YJIbTATOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 CrocobeH aHaM3UPOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJCHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE
3HAHUS, YMCHUS U HABBIKY ISl PELICHHS
THUIOBBIX 33]1a4 yIPABJICHUS B TEXHHUYECKUX
cucTeMax

OIIK-3.1 Bunanmeer OCHOBHBIMHU IIOHSITHSIMHU W 3aKOHAMH
TEOpUU yIPaABICHUS

OIIK-5 CnocobeH pa3pabarsiBaTh METOBI
MOZCIHPOBAHHUS, AaHAIN3A ¥ TEXHOJIIOTHH
CHHTE3a IPOIIECCOB M CHCTEM B 00JIaCTH
TEXHHUKH U TEXHOJIOTUU

OIIK-5.3 YmMmeer ucnonp30BaTh IPOrpaMMHOE U allllapaTHOe
o0ecrieyeHHE aHalIM3a M MOJAEIHPOBAHUS IPOLECCOB U
CHCTEM B 00JIaCTH TEXHUKH U TEXHOJIOTUU

[TK-1 CriocoOeH poBOIUTE UCCIICIOBAHNE
CUCTEM YIIPaBJICHUA U UX KOMIIOHEHT

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

IIOHATHUAMMU,

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI

3HATb.

- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

YMETB:



- paborarh C COBpEMEHHBIM HU3MEPUTEIBHBIM 000PYIOBaHUEM;
- TpaBWIBHO 00pabaThIBaTh MMOJYYCHHbIE SKCIIEPUMEHTAIbHBIC TaHHBIC.
BIAJIETh:

- HaBbIKaMH pa60TBI C COBpCMCHHBIM U3MCPHUTCIbHBIM O60py,Z[OBaHI/IeM;
- OCHOBHBIMH MAaTE€MAaTUYC€CKUMU UHCTPYMCHTAMHU, XaPAKTCPHbIMU JJId 3a1a4 MCXaHUKH.

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Bonnbie pabotsr 1 4 5
2 BBonnbie paboThl 2 4 5
3 3amuTa pabor. 4 5
4 Nzyuenue anekrpoHHOTr0 ocuuiuiorpada 4 5
OmpeneneHue  MOMEHTOB — HHEPLHHU
5 TBEPIBIX TEJI C MOMOIIBIO TPUPHUIISIPHOTO 4 5
nozBeca.
6 3ammra pabdor. 4 7
OKcnepuMeHTallbHAasl MPOBEPKa 3aKoHa
7 BpAILATENBHOTO JIBH>KECHHUSI Ha 4 5
KpectooOpasHoMm MasiTHHKe O6epoOeka.
OmpeneneHue ycKOpeHHs CBOOOIHOTO
NaJeHUusT TpPU TOMOIM  OOOpPOTHOTO
8 MasTHUKa.  V3yueHnme  (U3HMUECKOTO 4 >
MasITHUKA.
9 Omnpenenenne momyns FOHra. 4 5
10 |3amwuTa pador. 4 5
1 UccnenoBanue MPELECCUU 4 5
YPaBHOBEIIEHHOTO THPOCKOTIA.
12 |M3y4enue KonebGaHU CTPYHBI. 4 5
13 |Ompenenenrie CKOPOCTH MOJIETA MYJH. 4 5
14 HccnenoBanne CcBOOOMHBIX KoJeOaHMI 4 4
CBSI3aHHBIX MAsSTHUKOB.
15  |3amwuTa pador. 4 4
Cranuonapuoe  tedenue  (bepnymin,
16 . 4 5
[lyazeiins).
17 Bszkocth KUJKOCTH, SHEprus 4 5
aKTHBAIHH.
18  [Bakyym. 4 5
19 | duddysus. 4 5
20 | TemmonpoBOJHOCTG. 4 5
21 MonekyaspHbIE SIBICHHUS. 4 5
22 |3amuta paboT 4 7
23 |Ompenenenune CP/CV ra3os. 4 5
24 | ®a30Bble MEPEXOBI. 4 5
25 |3amura paboT 4 5
26  |PeanbHbIe rassl. 4 5
27  |IloBepXHOCTHOE HaTsKEHHUE. 4 5




28  |TemoeMKOCTb. 4 5
29  |3ammra paboT 8 8
30 MaruuTtometp .AOCONIOTHBIA BOJIBTMETP. 4 5
MopaenupoBaHue 3JIEKTPUIECKUX TOJIEH.
CriexTpbl  DJEKTPUYECKHX  CHTHAJIOB.
31 BonnoBoa.  CuHTe3  3NEKTPUYECKUX 4 5
CUTHAJIOB.
Maruetpon (u ¢QokycupoBka). 3akoH
32 TpEX BTOpHIX. OnblT MUUIHKEHA. 4 >
33 Casur (a3 B uenu MepeMEHHOro TOKa. 4 5
Pe3onanc HanpsioxeHuil.Pe3oHaHC TOKOB.
Oddexkr Xomma B MOTYMPOBOTHHKAX .
Oddexr Xomna B MeTallIax.
34 MarseroconpoTHBIICHHE 4 >
MOJTYTIPOBOJHHUKOB.
CBoOoanHbIe KONeOanus . BEIHYXIeHHBIE
35 |konebanusi . [IpoGomoii mym . Kome0. 4 5
KOHTYp C HETMHEWHON EMKOCTBIO.
Hua- wu napamarHetuxku. [Jua- wu
36 |mapamarHeTHKH. Hna- u 4 5
napaMaraeTuku. Ckua-3¢dexr.
37  |bannucTHYECKHUN ralbBaHOMETD. 4 5
38 Penakcanmonsslii reneparop. Tieroniuit 4 5
pa3psiza . BeIcOKOUaCTOTHBIN pa3psifl.
Iletns  rucrepesuca  (AMHAMHUYECKHI
METO/) Jlerns rucrepesuca
39 (cTaTmaeckwmii METO). 4 >
[TapameTpoHn./[BoliHOE SpMO .
40 3ammura pabot 20 25
Komeria  Heiotona.  UaTepdepomerp
4 XKamena. Murepdepomerp Pernest. 4 4
IlenTpupoBaHHbIE ONTUYECKHE CUCTEMBI.
42 MonenupoBanue ONTHUYECKUX 4 4
npudopos.Pedpakromerp AbGe.
43  |U3yuenwue nasepa . 4 4
44  |dudpaxaus cBera. 4 4
45 [onapuzanus. 4 4
46  |Murepdepenuns BoaH CBY. 4 4
47  |dudpakunoHHble peméTKH (TOHHOMETP). 4 4
48 | [IBoifHOE Ty4YenpeaoMIIEHHE. 4 4
49  |dudpakuus Ha yIbTPa3ByKOBBIX BOJHAX. 4 4
50 Pazpemi.  cmocoOHOCTH ~ MHKpOCKOMaA 4 4
(meTom AGGe).
51 |3ammrta pabot 16 31
52 |2ddexr [Nokkenbca. 4 4
Hroro wacos 240 300

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

540 ygac., 12 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOl ), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 1 (Ocennwii)

1. BBonmHbie paboTsr 1




W3ygaroTcsi cucTeMarnyeckue M CllydaiHble TOTPELIHOCTH NPUOOpPOB Ha IpUMEpe HM3MEPEeHHs
YIENbHOIO  CONPOTHBIEHHS HUXPOMOBOM  NpPOBOJNIOKH. HMccnmenyroTrcs  MHCTPYMEHTAJIBHBIE
MOTPEIIHOCTH  AHAJOTOBBIX M IHU(POBBIX NPUOOPOB, 3aKOHBI CIOKEHHS IOTPEIIHOCTEH,
[IOTPEIIHOCTD MIPY MOIYYEHUH MPSIMOM METOJIOM HaUMEHBIINX KBaIpaToB

2. Brogubie paboTh 2

Ha npumepe KOCMHYECKOTO W3IIy4E€HHS, PErUCTPUPYEMOro cueTdukoM leirepa, usydarorcs
OCHOBHBIC METO/IbI CTATUCTHYECKOH 0OpabOTKM JaHHBIX. V3ydaroTcsi OCHOBHBIC CBOWCTBa
HOpPMAaJBHOTO pactpeneneHuss u  pacnpenenenus Ilyaccona. Hcecnemyercss  3aBHCHMMOCTB
CPEIHEKBAIPAaTUYHOIO OTKJIOHEHUS JaHHBIX OT 4Kciia U3MEPEHUH.

3. 3amura pador.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pPa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
4. V3yuyeHue >1eKTpOHHOTOo ociuiuiorpada

NzyyaeTcst ycTpOHWCTBO M MPUHIUI PA0OTHI 3JIEKTPOHHOTO ocuuiutorpada. M3mepstoTcst mapaMeTpel
mpocredmux — KonmebaHud  --- amIudtyna, ¢asza W 4acTtoThl. Mccienyercss  BiMsAHUE
aAMIUTUTYTHO-9aCTOTHOH M ()a30BO-4aCTOTHON XapaKTEPUCTHK Ha Pe3yJbTaT U3MEPEHUI ¢ MOMOIIIBIO
ocuusuiorpada.

5. Onpe;[eneHI/Ie MOMCHTOB MHCPIUH TBCPALIX TCJI C TIOMOIIIBIO TpI/I(l)I/IJ'IHpHOFO IIoaBECa.

C noMoI1bI0 TPUPHUIISIPHOTO MOJBECA U3MEPSAIOTCS MEPUOABI KPYTHIIBHBIX KOJeOaHUH Tel pa3iInyHON
¢opmel. [lo M3MepeHHBIM NepHoaM BBIUUCISIOTCS MOMEHTHI MHEPLUM TeJ, 3HAUYCHHS KOTOPBIX
CPaBHHUBAIOTCS C MOJIyYEHHBIMHU M3 PACUETOB M0 MX T€OMETPHUECKUM pa3MepaM. DKCIIEPUMEHTAIbHO
poBEpsieTCs alIUTUBHOCTE MOMEHTOB HHEPLMU U TeopeMa [ roiirenca—IlIreiinepa.

6. 3amuTa pador.
[IpoBepsieTcst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.

7. DKcniepUMEHTalIbHAsl TIPOBEPKA 3aKOHA BPAIATEIbHOTO JBIKCHUS HA KPECTOOOPa3HOM MasTHHKE
OobepbOexa.

C nmomouipio KpecTooOpa3HOro MasiTHHKA, K OCH KOTOPOTO IOJABEIIMBAIOTCS TPy3bl Pa3IHuHON
Macchl, UCCIIEyeTCsl OCHOBHOM 3aKOH BPAaLaTeIbHOIO JIBUKEHUA. DKCIEPUMEHTAIBHO IIPOBEPSIFOTCS
COOTHOIIEHUS M1 MOMEHTOB HHEpPUUH LWIMHAPOB M 3aBUCUMOCTH MOMEHTAa HHEpPLUUU OT
paccrosHUsL O Oocu BpaueHus. Mccnenyercst BIMsSHUE CONPOTHBIEHHUS BO3lyXa Ha HCKaKEHHE
pe3yABTaToB OIBITA.

8. OmpeneneHne yCKOpeHHsT CBOOOIHOTO MaJICHHs TP MOMOIIKM 00OPOTHOTO MasiTHHKA. M3ydeHue
(hU3NIECKOTO MasITHHKA.

C nomomipio QHU3NUECKOr0 MasTHUKA B (QOpMEe JIUHHOTO CTEPXHsI U OOOPOTHOTO MAasiTHHKA C
MOIBMKHBIMU T'Py3aMH HCCIIEAYIOTCS OCHOBHBIC 3aKOHBI KOJICOATEIHHOTO JBWKEHHS. M3Mepstorcs
HEePHOJIbI KOIeOaHUH MAasITHUKOB, HCCIIEIYIOTCS 3aBUCHMOCTh IEPUOJia OT aMILTUTYIIbI KOJCOaHUH U
3aryxanus. [lo 3HadeHHIO TepHoma W3MEpSeTCs YCKOPEHHWE CBOOOMHOTO MaJIeHHsS C BBICOKOH
TOYHOCTBIO.

9. Omnpenenenne moxyns FOwnra.

Uccnenyrorcss maneie ynpyrue AedopMalud pacTsDKEHHs/CKaThs, H3ruda ¢ Kpy4YCHHs Ui
pas3IMYHBIX MaTepHaoB (CTalb, JIATyHb, Pa3IM4YHbICe TOPOAs! AepeBa). Ilo 3HaueHuto nedopmanyn
BBIUMCIIIETCS. MOAYJb COOTBETCTBYIOIIETO MaTepuia PasIndYHbBIMHU CIIOCOOaMH.



10. 3amuTa padorT.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
11. UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

HccnenytoTcst 3aKOHBI ABMKEHUS OBICTPOBPALIAIONINXCS OCCUMMETPUYHBIX Tesl (Tupockornos). [lo
CKOpPOCTH MPELECCUN THPOCKOTIA O] AEVCTBUEM MOCTOSITHHOIO MOMEHTA CHJI ONPENEISAETCS CKOPOCTh
BpALICHUS pOoTOpa. MOMEHT MHEPLUH POTOpA OMPEAEITSIETCS METOIOM KPYTHIIBHBIX KoJeOaHui MpH
CPAaBHEHMH C 3TATIOHHBIM TeJIOM. [10 OImyCckaHMM OCH THPOCKOIIa U3MEPSETCI MOMEHT CHIIBI TPEHHS B
OCH I'MpOCKOIIa.

12. Nzy4enue konebaHUi CTPYHBI.

Hccnenyrorest cTosiure BOJHBI, BO30y)KIaeMble Ha HATSHYTOH CTAJIbHOH CTPYHE C 3aKpeIyIeHHbIMU
KOHI[aMU. V3MepsroTCsl pe30HaHCHBIC YacTOTHl B 3aBUCHMOCTH OT CHWJIBI HATSHKEHHSI HUTH, U3 YETO
ONPEJIeIISIeTCs] CKOPOCTh PACIIPOCTPAHEHHUS BOJIH HA CTPYHE U €€ JIMHeWHas INIOTHOCTh. Peructpanus
KOJIeOaHUI MPOBOANTCS C TIOMOIIBIO 3JIEKTPOMATHUTHOTO JATYMKA, OAKIIIOYEHHOTO K JICKTPOHHOMY
ocumiutorpady. [1o mmpuHe pezoHanca u3mepsieTcst JOOPOTHOCTh KOJEOATENLHOW CUCTEMBI.

13. Onpenenenne CKOPOCTH MOJETA MTYJH.

CKOpOCTB noJIeTa Myjin M3 MHEBMATHYCCKOTO PYKbA HU3MEPACTCA C IMOMOIIBIO 0aIUCTHIECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA IO aMIUIUTYAEC OTKJIOHCHUA 0aJUIMCTHYECKOTO H KPYTUJIBHOT'O
MassTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTHUU U MOMCHTA UMITYJIbCA.

14. UccnenoBanue cBOOOMHBIX KOJIEOAHNI CBA3aHHBIX MasSTHUKOB.

Hccnenytorcst 0cOOEHHOCTH KoJeOaHMH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MmepsioTcs
COOCTBEHHBIE YaCTOTHI KOJIEOaHH M HMCCIENYIOTCS COOCTBEHHBIE MOAbI KoneOaHwid. Wccnemyercs
3aBUCHMOCTb XapakTepa KojaeOaHHil OT KOHCTAHTHI CBS3H MasTHHKOB.

15. 3amuTa padort.

[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
Cemecrtp: 2 (Becennuit)

16. Crannonapnoe teuenue (bepuymnm, [Tyaseiins).

N3yyarorcs cBOMCTBA CTALMOHAPHBIX TEYEHUH JKUIKOCTEH W ra3oB. Pacxonm >KUAKOCTH U3MEPSETCS
pacxonoMepamu I1Iuto n Bentypu. I1o 3aBrucuMocTH pacxona ra3a oT nnepenajaa JaBiIeHMs Ha y4acTKe
TpyOBI M3MepseTcst BI3KOCTh rasa. Ilo oTkinonenue ot 3akona Ilyaseiins onpenensiercs KpuTneckoe
yrcio PeiiHonbaca, COOTBETCTBYOMIEE TEPEXOLY OT JAMUHAPHOTO TEUEHHSI K TypOyJICHTHOMY.

17. BS3KOCTb KUJIKOCTH, IHEPTUsl AKTUBALIUU.

ITo BepTHKAIBHOMY Ia/ICHHIO TPOOHBIX IAPUKOB B BEPTHKAIBHOM KOJIOE, 3aII0IHEHHON TIIUIIEPHHOM,
usMepsiercss  ko3(ppuUMEeHT BI3KOCTM KHIKOCTH B  3aBHCHUMOCTH OT Temmeparype. Ilo
YCTaHOBHUBIIEHCSI CKOPOCTH MajeHus nposepsieTca (opmyna CTokca Asl CHIbI CONMPOTHBICHUS B
BA3KOH kuakocTH. [lo TemmepaTypHOI 3aBHCHMOCTH BSI3KOCTH OIPENEISAETCS SHEPIHsl aKTHBALMH
JUI MOJIEKYJT KUAKOCTH. DHEPrusl akTUBALUs CPABHUBACTCS C SHEPrUel CBA3M, TEIUIOTOM HCIIapEHUs!
Y DHEPTUEH MOBEPXHOCTHOIO HATSHKEHUS.

18. Bakyym.



WzyuaroTcsi oCHOBHBIE METOABI MOJMYYEHHS W M3MEpeHHs Bakyyma. Mccnemyercs 3aKOH OTKayku B
B3KOCTHOM pEXHMME HpU OTKauke (OPBAKyyMHBIM HACOCOM M 3aKOH OTKAYKH B KHYJICEHOBCKOM
pEeXrMe TIPU BBICOKOM BakyyMe (¢ moMoIibio Auh(y3HOHHOTO MAaCiIsSHOTO WIH TypOOMOJIEKYIISPHOTO
HacocoB). M3MmepeHue HHU3KOIO  BakyymMa IIPOBOIUTCS  MacisiHbIM, TEPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamu. BpICOkMH BakyyM H3MepsATCS HOHU3ALUOHHBIM U
MarHeTPOHHBIM BaKyyMMETPAMHU.

19. Tuddyszus.

Hccnenyerca B3aumMHas aud¢y3us BO3myXa M TesUs 4epe3 TOHKYI0 TPYOKy, COCIUHSIOLIYIO IBa
cocyga. KoHIeHTpauuu ra30B HU3MEPSIOTCA TEPMOPE3UCTOPHBIM JAaTYUKOM [0 Pa3sHOCTH
TEIJIONpPOBOAHOCTH cMecH. Mccnenyercs npuMeHMMOCTh 3akoHa Puka u  3aBHCHMOCTh
ko3 unmenta B3auMHou AU Py3uu OT JaBICHUSL

20. TenonpoBOAHOCTbD.

Hccnenyercs 3aBUCHMMOCTh KO3 @HUIMEHTa TEIUIONPOBOJHOCTH BO3MyXa OT TEMIEpaTypel u
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 000nouky. Temmeparypa BHemHeld 00OJOYKM KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIIepaTrypa MPOBOJIOKH OMPEAEIIAETCA O 3aBUCUMOCTH CONPOTHUBIIEHUSI Marepraia MPOBOJIOKHA OT
temneparypbl. Ilpn HU3KOM [aBleHMH HCCIEIyeTcs SBIEHHE TEMIIEPAaTypPHOTO CKadyka BOJIHM3H
MIPOBOJIOKH.

21. MonekynsipHbI€ SBJICHUS.

HccnemyroTcst MOJNEKyJIsIpHBIE TPOLECCHl B CHIBHO pa3pekeHHbIX rasax. M3ywaercs mporecc
JNEKTPOOTKAUKU --- TOIVIONICHMS YaCTHIl ra3a aHOJOM B pEe3yJibTare HOHH3ALUU 3JICKTPOHHBIM
yaapoMm. M3mepsiercss HaBieHUE HACHIIICHHBIX MAapOB TYTOIUIABKUX METAUIOB IO W3MEHEHHIO
JaBJICHUS NIPU HarpeBe TOKOM 00pasiia B BaKyyMe.

22. 3ammra paboT
[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
23. Onpenenenne CP/CV razos.

Usmepsiercss mokaszarens aauabarbl mertogamu Knemana-Jle3opmMa M aKyCTHUECKOTO pe30HAHcA.
Bbruucnsiercss 3HaueHHEe CKOpOCTH 3ByKa. M3Mmepsitorcs mnapaMeTpbl M HX 3aBUCHUMOCTb OT
TEMITEpaTyphl IJIs BO3AYyXa U YIJIEKHCIIOTO rasa.

24. ®a30BbIE EPEXOABI.

C moMoIIpi0 PTYTHOTO MaHOMETpa M TEPMOCTaTa U3MEPSIETCS] 3aBUCHMOCTD JTaBJICHHS HACBIIIIEHHbIX
MapoB OT TEMIIEPATypPbl JUIS BOIBI U CIHpTa. 110 MOMyYeHHOW 3aBHCUMOCTH BBIYUCIISCTCS TEIUIOTA
apooOpa3oBaHUs COOTBETCTBYIOIINX JKUAKOCTEH.

25. 3ammra pabot
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
26. PeanpHble rassl.

Uccnenyercst adpdexr xoynsi—TomMcona npocauynBaHus ra3za 4depe3 MOPUCTYIO MEPETOPOAKY s
yIIeKHCIo0ro ra3a. PasHocTs Temmneparyp usMmepsiercs TepMonapoil. Beraucnstorcs: ko3huiueHTs
JTxoyns—Tomcona wu mnapamerpel raza Bas-nmep-Baanbca. Ilo  u3MepeHHBIM IapaMeTpam
MIPOU3BOIUTCS OLICHKA KPUTHUECKUX MapaMeTPOB r'a3a U TeMIIepaTypsl HHBepcHH 3 eKTa.

27. IIoBepXHOCTHOE HaATSHKCHUE.



Uzmepsiercss kK03 PUIMEHT MOBEPXHOCTHOIO HATSDKEHHSI PA3JIMYHBIX KUIAKOCTEH (BOABI M CIIMPTa) B
3aBUCHMOCTH OT TeMmmeparypsl MetogoM PeOunnepa. Onpenensercs moyiHash CBOOOIHAsT 3HEPTHs
MOBEPXHOCTH U TEIJIOTa 00pa30BaHUs €AUHULIBI TOBEPXHOCTH.

28. TemIoeMKOCTb.

N3mepsieTcss TEIUIOEMKOCTh TBEPABIX TN M TEIUIOEMKOCTb I'a30B IPH MOCTOSHHOM [aBICHUU JUIS
pa3MYHBIX pPacxofoB. Temmeparypa TBEpAOrO Teja U3MEpSeTCs IO 3aBHCUMOCTH COIPOTHBICHUS
Harpeares oT TeMIeparypsl. Temneparypa raza u3sMepsieTcsi TepMOIapo.

29. 3ammra paboT

[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pPa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
Cemecrtp: 3 (Ocennuii)

30. MarautomeTp .AOCONIOTHBIN BOJIBTMETP. MOJEINPOBaHKE IIEKTPHUECKUX MOJIEH.

OmnpeneneHue TOPU3OHTAIBHOM COCTAaBIAIOMIEH MAarHUTHOTO TOJs 3€MiIM, M YCTaHOBIICHHE
KOJIMYECTBEHHOT'O COOTHOILUCHHSI MEXAY CIWHUIAMU DJIIEKTPHYECKOTO TOKAa W HAalpsDKEHUs B
cucreMax CU u CI'C. M3yueHue SIEKTPOCTATHYECKUX TMOJEH MPSIMOYTOJLHOTO Kabews, MIOCKOro
KOHJIEHCATOPa, YeThIPEX 3apsLKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.

31. CHCKTpLI QJICKTPUYCCKUX CUTHAJIOB. BOJ'IHOBO):[. Cunres QJICKTPUYCCKUX CUTHAJIOB.

I/I3yLIGHI/Ie CIICKTPAJIBHOIO  COCTaB NCPUOAUYCCKHUX  IJICKTPUUCCKUX  CHUTHAJIOB. HSy‘leHI/IG
BO3MOKHOCTH CHHTCE3HUPOBAHUA ICPUOAUYCCKUX OIJICKTPUUCCKHUX CHUIHAJIOB IIPU OIPaHUYCHHOM
Ha60pe CIICKTPAJIbHBIX  KOMIIOHCHT. O3HaKOMJIIGHUE C OCOOCHHOCTIMU pacupoCTpaHCHUA
9JICKTPOMAriuTHBIX BOJIH B BOJIHOBO/JC, armapaTypoﬁ n METoAaMH HU3MCEPCHUA OCHOBHBIX
XapPaKTCPUCTUK IMMPOTCKAIOIIHUX IIPHU 3TOM ITPOLCCCOB.

32. MarsetpoH (1 ¢poKycHUpoBKa). 3akOH TPEX BTOPBIX. ONbIT MUJIIMKEHA.

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (DOKYCHPOBKH H
METOJIOM MarHeTpoHa. OnpezeneHue yaeabHOTO 3apsaa HIEeKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
U BAKyYMHOTO Jauofa. V3MepeHue sIeMEeHTapHOro 3apsija METOIOM MAacCIlsHBIX Kareidb MO HX
JBMKCHUIO B BO3/IyX€e MO ACHCTBUEM CHIIbI TSHDKECTH U BEPTUKAJIBHOTO AIEKTPUYECKOTO MOJIS.

33. CnBur a3 B 1enu nepeMeHHoro Toka. Pesonanc HanpshkeHuid.Pe3oHaHc TOKOB.

W3y4yeHne BIMSHUS aKTHUBHOTO CONPOTHUBIICHUS, MHAYKTHBHOCTH M EMKOCTH Ha CABMI (a3 MEXIy
TOKOM U HalpsDKEHUEM B LIETIH IEPEMEHHOIO ToKa. lccienoBanne pe30HaHCOB HaNPSKEHUI U TOKOB
B IIOCJICIOBATEIbHOM M B MapajuIeIbHOM KOle0aTenTbHOM KOHTypaxX C HM3MEHSeMOH EMKOCTBIO,
MOJTyYeHHE aMIUINTYIHO-4aCTOTHBIX U ()a30BO-YaCTOTHBIX XapaKTEPUCTHK, ONPEACICHHE OCHOBHBIX
[1apaMeTpoB KOHTYPOB.

34. Dddexr Xomna B momynpoBogHUKax . Dddekr Xomna B meramiax. MarHeTOCONpPOTHUBICHHE
MOy TIPOBOTHUKOB.

UccnenoBanne 3aBucumoctu JAC Xomna OT BeIMYMHBI MATHUTHOTO TOJISI MPH Pa3NIUYHBIX TOKax
yepe3 oOpaseln Ui ONpeseleHus] KOHCTaHThl Xoja. V3mepeHne MOIBM)KHOCTH M KOHIIGHTPALUH
HOCHUTENIEH 3apsja B MOJIYNPOBOAHMKAX M MeTayax. V3MmepeHne 3aBHCUMOCTH COINPOTHBIEHHS
MOJYIPOBOJHUKOBBIX 00pa3I0B pa3InIHON (POPMBI OT MHIYKIIUH MarHUTHOTO TIOJIS.

35. CobGonubie konebanusi . BreiHyxkneHHble kojeOanus . J[poGoBoii mym . KomneG. koHTyp c
HEJIMHEWUHON EMKOCTBIO.



UccnenoBanne cBOOOAHBIX M BBIHYKJICHHBIX KOJICOaHUH B JIEKTPUUECKOM KOJIeOATEIbHOM KOHTYDE.
Wsmepenne 3apsiia snekTpoHa 1o ApoboBoMy myMy. M3ydeHue pe3oHaHCHBIX CBOWCTB HEJMHEHHOTO
KoJIe0aTeIbHOTO KOHTYpa

36. Ina- u mapamarunetukd. Jna- nu napamaraetuxu. J{ua- u napamaraeTuku. CkuH-3hekr.

W3mepeHrne MarHUTHOH BOCHPUUMYMBOCTH JIMa- H IapaMarHUTHOTO o0OpasioB. M3ydeHue
TEMIEPaTyPHON 3aBUCMMOCTH MAarHUTHOM BOCIPUUMYUBOCTH (peppoMarHeTHKa Bbllle Touku Kiopu.
HccnenoBanue NpOHUKHOBEHUS IIEPEMEHHOTO MAaIrHUTHOI'O 110JI1 B MEIHBIN IOJIBIN LIUIIMHIP.

37. bannucTuyecKkuii TalbBaHOMETD.

N3yyenne pabOThl BBICOKOYYBCTBUTEIBHOIO 3€PKAJIbHOTO TajlbBAHOMETPAa MAarHUTOIJIEKTPUUYECKON
CUCTEMBI B PEXKUMaxX U3MEPEHHS TIOCTOSHHOTO TOKA U 3JIEKTPUYECKOTO 3apsiia.

38. PenakcanimoHHBIN reHepaTop. Tiueromuil pa3pan . BeIcoko9acTOTHBIN pa3ps.

UccnenoBanmne pelakcalldOHHOTO TeHepaTtopa Ha crabunutpoHe. l3yuyeHwe BONbT-aMIIEpHON
XapaKTEPUCTUKN HOPMAaJIbHOTO TIEIOIIETO paspsna. VM3ydeHue CBOMCTB IIa3Mbl BBICOKOYACTOTHOTO
ra3oBOIo paspsjia B BO3yXe METOIOM 30HI0BBIX XapaKTEPUCTHK.

39. Tlerns rtucrepesuca (auHaMudeckuit meron) .Ilemis rucrtepesnca  (CTAaTUYECKHH METON).
[TapameTpoHn./[BoliHOE SpMO .

Uzyuenune merenb rucrepesrca pas3iuyHbIX (HEPPOMATHUTHBIX MaTEpUANOB B MEPEMEHHBIX MOJIX.
Wsmepenne Ha4anpbHOW KpPWBOH HAMarHWYMBaHUs (EPPOMArHETHKOB M TPENENbHON IMEeTIn
rucrepesrca g 00pas3loB TOPOUAATBLHON (OPMBI, H3TOTOBJICHHBIX U3 YHCTOTO JKeJe3a WM CTaH.
Nzyuenune napaMeTpuueckux KoaeOaHuil B AIEKTPUUECKON TIETIH.

40. 3ammra paboT

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEPEHHsS] HCCICAYEMBIX BEIUYMH. [IpejcTaBieHue
MpOJCIaHHOW PabOThl B BHJIE HAyYHOTrO OTYeTa. 3aluTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA II0 BRIOOPY.

Cemectp: 4 (Becennuit)
41. Konsua Hetorona. Uurepdepomerp Kamena. Uurepdepometp Pernes.

WutepdepeHioHHOe HM3MEpPEHNEe KPUBU3HBI CTEKJISHHOM TOBEPXHOCTH C MOMOIIBIO  KOJIell
Heiotona. HMHrepdepeHuIMOHHBIE HM3MEpPEHHS IIOKa3aTrejei IMpeJOMIICHHS Ta30B C IOMOIIbIO
unrepdepomerpon Kamena u Penes.

42. LlenTprpoBaHHbBIE ONTHYECKHUE CHCTEMBI. MogenupoBanue ONTHYECKUX
npudopos.Pedpakromerp AbGe.

Uzyuenne meronoB ompeneneHusi (GOKYCHBIX PACCTOSHUNA JIMH3 U CIIOKHBIX ONTHYECKHX CHCTEM.
Omnpenenenrie XapaKTEPUCTHK ONTHYECKOW CHUCTEMBI, COCTABICHHON M3 TOHKHMX JIMH3. W3ydeHwue
chepruyeckol M XpoMarnyeckod abeppauuil. M3ydenune mopmenedt 3putenbHbIX TpyO Kemuepa u
lanmnes u mogenu mukpockona. M3MepeHne nokasareneil npesioMiIeHUs: TBEPABIX U KUIKUX TEl B
MOHOXPOMAaTHYECKOM CBETE C MOMOIIEI0 pedpakTomerpa AdOe.

43. Nzydenne nasepa .



W3yuenne OCHOBHBIX NMPUHIHUIIOB paOOTHl TEIHK-HEOHOBOTO Jla3epa, CBOMCTB JIA3€PHOTO M3IYUYCHUS
U U3MEpeHue YCWICHMs Ja3epHOil TpyOku. McciemoBaHMe COCTOSHHS MOJSPU3AIMU W3ITy4EHHS
na3epa Ha uccienyemoi TpyOke. Habmonenne MooBoO#i CTPYKTYpBI J1a3epHOTO HU3ITy4YCHUSI.

44. Indpakaus cBeta.

UccnenoBanmne spnenust nudpakuun Ppenens n PpayHrodepa Ha menu. M3ydeHue BIMsHUS
audpaKknyuy Ha pa3penaonryo ClioCOOHOCTh ONTHYECKUX UHCTPYMEHTOB.

45. Tonspu3zanusi.

O3HakoMJIEHHME € MeETolaMH IIOJyuYeHMsT W aHaiu3a I[oJisipu3oBaHHOro ceera. OmnpeneneHue
nokasaressi npesioMiieHust 300HuTa depe3 yroa bprocrepa. MccnenoBanue xapakrepa Moyisipu3aluu
CBETa B TMPEIOMJIEHHOM U OTpaxXEHHOM OT CTOmbl Jyuax. MccienoBanue uHTephepeHINU
MOJSIPU30BaHHBIX Jiyded. OmpeaereHne HampaBieHHsS BpAIICHUS CBETOBOIO BEKTOpa B
IUIMIITUYECKH [TOJIIPU30BaHHOMN BOJIHE.

46. Unrepdepennus Bonra CBY.

Nzyuenune nHTepdEpeHIINU NEKTPOMATHUTHBIX BOJIH MIJUTMMETPOBOTO JHMAaNa3oHa ¢ MPUMEHEHHUEM
JIBYX ONTHYECKUX WHTEP(EPEHIIMOHHBIX CXEM. DKCIIEPUMEHTAIBHOE OIpeNeTeHUe JIMHBI BOJIHEI
M3IIy4eHUd W TIOKa3aTesid TMPENIOMIICHUA TUAJIEKTpUKa. OKCIIEpUMEHTalbHasg IpPOBEpKa 3aKoHa
Manroca.

47. IndpakuuoHHble pemiETKU (TOHUOMETP).

3HaKOMCTBO ¢ pabOTOil M HACTPOMKON TOHHMOMETpAa M OIPEJETICHUE CHEKTPAJIbHBIX XapaKTEPHCTHK
aMIUTHTYTHOH peméTku. MccienoBanue crekTpa pTYTHOH jammbl. OnpenesieHHe CHEeKTPabHBIX
XapaKTepUCTHK (Pa30BOM PEIIETKH (DIIIENETTa).

48. JIBoiiHOE JTy4enperIoMIIeHHE.

HBy‘-IeHI/Ie 3aBUCHUMOCTH I10Ka3aTeJisl IMPEIIOMIICHUA HEOOBIKHOBEHHOI BOJHBI OT HaIlpaBJICHUA B
ABOSKOIIPCIOMIIAIONIEM KPpUCTAJLIIC. OnpeﬂeneHHe IJIAaBHBIX ITOKa3aTeeh MMpCJIOMJICHUSA B KPUCTAJLIIC.

49. lndpakuus Ha yIbTPa3ByKOBBIX BOJHAX.

Uzyuenne nudpaknum cBeTa HA CUHYCOMAAIBHOW aKyCTHMYECKOM pewérke n HaOmroneHue (pa3oBoid
PEETKU METOAOM TEMHOTO IIOJS.

50. Pa3penr. cnocobHOCTE MUKpOCKoTa (MeToj; AGOe).

Onpenenenne audpakMOHHOTO TIpejieia pa3pelieHrus OObEKTHBA MHKpPOCKONa MeToioM AOGe.
OmpeneneHue TmepuoAa pemeéToK MO HMX IPOCTPAHCTBEHHOMY CIEKTpY, MO H300paKeHUIO,
YBEJIMYEHHOMY C ITOMOIIBIO0 MOJICIM MHKPOCKOIIA, & TaKXKe, [0 OIIEHKE pa3pelaronieil CriocoOHOCTH
MUKpocKomna. [IpocTpaHcTBeHHAsT GUIBTPALIUS U MYJIBTUILUTUIIMPOBAHHE.

51. 3amuTa pabot

OO0paboTKa MOTYYEHHBIX KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEpEHHsI, W pacueT TIIOTPEIIHOCTeH W3MepeHHs HCclieqyeMblx BenuuuH. [IpencraBnenue
NpOJENaHHOW PabOThl B BHIE HAyYHOTO OTYETa. 3allWTa IOJNyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

52. Dddexr [Nokkenbca.

HccnenoBanne uHTEp(EpEHIIMM pPACCEsHHOTO CBeTa, mpouleqmero kpucramwi. Habmonenue
M3MEHEHHS XapaKTepa MOJISIPU3alliK CBETa MPH HAIIOKESHUH HA KPUCTAJLT IEKTPUIESCKOTO OIS,



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



Cemectp: 1 (Ocennnii) MexaHuka:

Jlabopatopus 501 I'K.

1.1.1 Onpenenenne cucTeMaTH4eCKUX M CIy4YalHbBIX IOTPELIHOCTEH HA MPUMEPE H3MEPEHUS
YIEJIBHOTO COIIPOTUBIICHUSI HUXPOMOBOM IPOBOJIOKH -11 yCTaHOBOK.

1.3.1 Onpenenenue monyns FOura Ha ocHOBe HccnenoBanus AeopManuii pacTsHkeHus U u3ruoa - 6
YCTaHOBOK.

(JIabopatopuslii cTeHn 6 mr.)

1.3.2 Onpenenenne MOAYs KpyUeHHS CTEPIKHEH CTATHYECKUM M TUHAMUYECKUM CIIOCO0aMH - 3
YCTaHOBKHU

1.4.2 Onpenenenne yckopeHHs CBOOOTHOTO MaJIeHHS MTPH MTOMOIIA 000OPOTHOTO MasiTHUKA - 6
YCTaHOBOK.

1.4.4 ViccnenoBanne cBOOOIHBIX KOeOaHU CBI3aHHBIX MasSITHUKOB - | yCTaHOBKA.

Jlabopatopus 502 I'K.

1.1.1 Ompenenenne cucTeMaTHUECKUX U CIYYaHBIX MOTPEITHOCTEN HA MPUMEpE U3MEPEHUS
YIEIBHOTO COMPOTHUBIICHHUSI HUXPOMOBOH MPOBOJIOKH -12 yCTaHOBOK.

1.2.3 Onpenenenne MOMEHTa HHEPITUH TBEP/BIX TEJ C IOMOIIBIO TPUDUIISIPHOTO TTo/iBeca — 9
YCTaHOBOK

1.4.5 Vzy4enue xoneOaHus CTPYHBI

Jlabopatopus 503 I'K.

1.1.4 VamepeHrie MHTCHCUBHOCTH PaUaiMOHHOTO poHa — 12 ycTaHOBOK.

1.1.6 Uzyuenne snekrpoHHOTO ociuniorpada — 18 ycraHOBOK.

Jlabopatopus 505 T'K.

1.1.3 Craructuueckasi 00paboTKa pe3ynbTaTOB MHOTOKPAaTHBIX U3MEPEHUI (PU3HMUECKUX BETUYUH — 7
YCTaHOBOK.

1.1.4 V3mepeHre MHTEHCUBHOCTH PaJualiMOHHOTO (poHa — 12 ycTaHOBOK.

1.2.5 UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOTIA 8 YCTaHOBOK.

1.4.1 Vzy4yenue ¢pu3nveckoro MasiTHUKa -4 yCTaHOBKH.

1.4.2 Onpenenenne ycKOpeHHs: CBOOOHOTO MAJIeHHS ITPHU TOMOII 0OOPOTHOTO MasiTHUKA | yCTaHOBKa.
Jlabopatopus 506 I'K.

1.2.1 OmpeneneHune CKOPOCTH TOJIETA ITYJIK 8 YCTAHOBOK.

1.1.5 UccnenoBanue ynpyrux CTOJIKHOBEHHI MPOTOHOB € AIEKTPOHAMHU - 4 YCTaHOBKHU.
Jlabopatopus 507 I'K.

1.2.2 DkciepuMeHTaIbHAas MPOBEPKA 3aKOHA BPALLIATEIbHOTO IBMKEHUS HA KPECTOOOPAa3HOM MasiTHUKE
Obepbeka - 10 ycTaHOBOK.

1.2.4 Onpenenenue riaBHBIX MOMEHTOB HHEPLIUU TBEPABIX TEJl C MOMOIIBIO KPYTHUIIBHBIX KOeOaHui —
4 yCTaHOBKHU.

1.1.1 3mepenue yneapHOro CONPOTUBIICHUSI HUXPOMOBOI MPOBOJIOKH. — 8 YCTaHOBOK

Jlabopatopus 324a 'K

1.4.8 Onpenenenue monyis FOHra MeToomM aKyCTHUECKOTO pe30HaHCa. — § YCTAHOBOK.

Cemecrtp: 2 (Becennuit) TepmonnHamMuka 1 MOJIEKYIIsipHast (pU3HKa

Jlabopatopus 315 I'K.

2.3.1 llony4yenue u u3MepeHue B BaKyyme 6 yCTaHOBOK.

2.2.2 V3mepeHne TEIUIONPOBOAHOCTH Ia30B MPH Pa3HbIX JaBICHUSIX 2 IIT.

2.2.3 M3mepenue TEIUIONPOBOIHOCTH T'a30B MpH aTMOC(HEPHOM JaBIICHUH 4 YCTaHOBKH.

2.2.4 TerronpoBOJHOCTH TBEPAOIO Tesla 4 yCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHoU audy3un ra3os 6 yCTaHOBOK.

2.2.7 UccnenoBanue nuddy3un razos B MOpUCTOii cpene 1 ycTaHOBKA.

2.1.6 3ddexr dxoynsa-Tomcona 4 yCTaHOBKH.

2.1.5 UccnenoBanue Tepmuueckux d((HEeKToB, BOHUKAIIUX MPH YIPYTHX AedopMariusx 3
YCTaHOBKH.

Jlabopatopus 319 I'K.

1.3.3 Omnpenenenue BSI3KOCTH BO3AyXa 10 CKOPOCTH TEUSHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 OmnpeneneHue BI3KOCTH KUIKOCTH IO CKOPOCTH UCTEUEHUS Yepe3 Kanmuuisip 4 yCTaHOBKHU.
2.2.6 OnpeneneHre HEPTUU aKTUBU3ALMHU IO TEMIIEPATYPHON 3aBUCUMOCTH BSI3KOCTH JKUAKOCTH 5
YCTaHOBOK.

2.5.1 Usmepenne ko3 punmenTa moBepXHOCTHOTO HATSIKEHUS )KHUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV meTonoM aanabaTniecKoro pacuIupeHus ra3oB 4 yCTaHOBOK

2.1.3 Onpenenenne CP/CV 1o cKkopocTH 3ByKa B rase. 3 yCTaHOBOK.

Jlabopatopus 324 I'K.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

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. : ®uzmarmut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
2. OcHoBsl pusuku [Teker] : Kype obmieit pusukn : B 2 T. T. 1. Mexanuka, S3IeKTPHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
nox 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 1 Hayku P®, Mock. ¢pu3.-rexH. uH-T (roc. yH-T) .— M. : MOTH, 2013
—290c.
4. JlaboparopHbiii ipakTukyM 1o obmieit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
By30B / mox pex. A. . Imagyna ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.
5. O6umwit kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
6. OcuoBsl pusuku [Tekct] : Kype obmieit ¢pusuku : B 2 1. T. 2 : yueOHUK /U1 By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmoannamuka / B. E. benonyukun, J{. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmarauT, 2007 .— 608 c.
7. TepMomuHaMuKa, cTaTUCTHYECKas: U MoJeKyisipHast pusuka [Tekct] : yue0. mocobue st By3oB / H.
A. Kupnuenko .— 4-e usa., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.
8. Jlaboparopuslit npakTukyM 1o obmei gusmnke [Teket] : B 3 T. T. 1 : Tepmoaunamuka u
MOJIEKyIIsIpHas pu3nKa : yued. mocodue 1 By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3zoBanus u
Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.
9. O6uwit kype ¢puzuku [Texer] : B S5 1. T. 3, Y. 1 : yue6. mocobue ms By3oB / JI. B. CuByxun .— 3-¢
u3g., uernp. u gon. — M. : Hayka, 1996. — 320 c.
10. OcHosbl ¢pusuku. Kypc oomeit puszuku [Teker] : B2 T. T. 1 : Mexanuka, dIIEKTpHUECTBO U
MarHeTu3M, KojJeOaHus ¥ BOJHBI, BOJIHOBAs ONTHKA : yueOHuK 11t By3oB / A. C. Kunrcem, I P.
JlokmuH, O. A. OnpxoB .— M. : ®usmariut, 2001 .— 560 c.
11. OnexrpudectBo u MmarueTu3Mm [Tekct] : yue6. mocobue nms By3os / H. A. Kupuuenko ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. pus.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
12. KBanroBast Mukpo- u Makpousuka [Tekcr] : yue0. mocobue st By3oB / FO. M. Llunentok .— M. :
®dusmarknura, 2006 .— 640 c.
13. HauanbHbIe maBbl KBaHTOBOUM MexaHuKH [Tekcr] : [yue6. mocobue nms By3os] / H. B. Kapnos, H.
A. Kupnuenko .— M : @uzmariut, 2004,2006 .— 360 c.
14. O6muii kypc ¢usuku [Teker] : B S T. T. 5 : AtomHas u siaepHast pusuka : yued. mocodue ais By30B
/ 1. B. CuByxuH .— 2-e u3f., crepeorun. — M : @usmarnut : MOTH, 2002, 2006,2008 .— 784 c.
15. JIabopatopusIii mpakTrkyM 1o o0mel ¢pusuke [Tekcr] : B 3 1. T. 2 : Onruka : yued. mocodue st
BYy30B / oz pefl. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
16. JlabopatopHsIii mpakTukyMm 1o obmeit pusuxe [Texer] : B 3 7. T. 3 : KBanToBas ¢usuka : yueO.
nocobwue st By3oB / @. @. Uromwn, FO. A. Camapckuid, FO. M. [unentok ; nox pen. 0. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U34., uctp. u gon. — M. : ®uzmarkaura, 2005
—432c.
17. JITabopatopuslii mpakTuKyM 110 001mel ¢pusnke [Texcr] : B 3 T. T. 2 : DeKTpU4eCTBO U MArHETU3M
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.
18. Kanamnaukos H.I1., CmougsipeB M. A./OcHoBbI ¢u3nku B 2-x ToMax M.-Jlaboparopus 3HaHHIA,
2017

JlononHuTenbHAs TUTEpaTypa
1. Kypc obmieti ¢puznku. Mexanuka u MonekyispHas 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 ooiem kypee ¢pusznku. Mexanuka [Tekcer] : yue0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3xa., ucnp. — M. : Cryzgenrt, 2012 — 382 c.



3. MonekynsipHas ¢pusuka u repmoguHamuka [ Tekct] : OCHOBHBIE TIOJIOKEHUS U pelIeHHe 3a/1a4 : y4ueo.
nocobwue st By3oB / [1. @. KopoTtkos ; M-Bo oOpa3oBanus u Hayku Poc. @enepanun, Mock. ¢pu3.-TexH.
uH-T (TOC. YH-T .— 3-€ u31., ucnp. u pon. — M. : MOTH, 2009 .— 168 c.

4. Metonsl perieHus 3a1a4 B o0meM Kypce pusuku. TepmoauHamuka U MonekyisipHast pusuka [Tekcr]
: yaeb. mocobue aiist By3oB / B. I1. KopsiBoB .— 2-e u3a., ucnp. — M. : Crynent, 2013 .— 358 c.

5. OnexrpudectBo [Tekcr] : yue0. mocobue st CTYIEHTOB BY30B : ion. M-BoMm oOpa3oBanus Poc.
®eneparun / C. I. Kananrankos .— 6-e uzf., crepeorun. — M. : @uzmariut, 1985, 2004, 2008 .—
624 c.

6. Kone6anus u BoiHbl. BBenenue B akyctuky, paguodus3uky u ontuky [Tekcer] : yuebd. mocobue asis
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarinut, 2007 .— 656 c.

7. Onruka [Tekcr] : yue6. mocobue st ¢us. creir. By3oB / I. C. JlanacOepr .— 6-e u311., CTEpEoTHIl.
— M. : ®usmatiut, 2003 , 2006, 2010 .— 848 c.

8. DIeMeHTBI CTaTUCTUYSCKON MEXaHUKH, TSPMOJAMHAMUKH 1 KUHETHKH [ TexcT] : [yuel. mocobue aiis
By30B] / 1. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsrii : Maremnekt, 2008 .— 208 c.

9. MonexkymsipHas gusuka [Tekcer] : yue6. nocobue ains By30B / A. K. Kuxonn, 1. K. Kukonn .— 2-¢
u31., mepepad. — M. : Hayka, 1976 .— 480 c.

10. Konebanus u BosiHbl. BBeneHne B akycTHKY, paanodusuky u ontuky [Tekct] : yueb. mocodue ams
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarnut, 2007 .— 656 c.



PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUYCHUS.

dusnyeckre 0CHOBBI MEXaHUKH : yue0. mocodue s By3oB / C. D. XaiikuH .— 2-¢ u3/1., UCTp. U JIOI.
— M. : Hayka, 1971 .— 752 c.

Mexanuka / Y. Kutrens,B.HaiiT,M.Pynepman ; nep.c anmi.mon pea.A.U.1lansHukoBa,A.C.AxmMaToBa
.— 3-e m3n.,ucnp. — M. : Hayka, 1983 .— 448c.

deiitHMaHOBCKHE iKUK 10 ¢usuke. Boim. 1 - 2 : [yue6. mocobue nyis By3oB]. CoBpeMeHHas HayKa O
npupoze. 3akoHbl MexaHuku. [IpoctpanctBo. Bpewms. [Ismxkenue / P. @eitnman, P. Jletiton, M. Canjc ;
riep. ¢ anmn. A. B. Edpemos [u n1p.] .— 3-e u3n. — M. : Mup, 1976 .— 440 c.

DeMEeHTHI PESITHBUCTCKON MEXaHUKH : yueb. mocodue amns By30B / A. JI. Tmanys ; Mock. ¢u3.-TexH.
uH-T (roc. yH-T .— M. : MOTH, 2003 .— 47 c.

OTHOCHTENLHO OTHOCUTEIBHOCTH: [yuel. - MeTofl. Tocobue ans crynenToB 1 kypca MOTU] / B. E.
Benonyukun ; Mock. pusuko-TexH. uH-T (Toc.yH-T .— Jlonronpymausii : MOTU, 1996 .— 32 c.
Craructuueckas ¢uzuka : T. 5/ @. Peiid ; nep. ¢ anmn. ; mox pea. A. U. llaneaukosa, A. O.
Baiicenbepra .— M. : Hayka, 1972 .— 352 c.

Tepmonunamuka : yueOnuk ais yH-ToB / U. I1. bazapos .— 4-e uzn., nepepad. u gon. — M. : Beicmas
mkona, 1991 .— 376 c.

CoBpemennas TepmoauHamMuka. OT TEIJIOBBIX JIBUTATENEH 10 AUCCUTIATUBHBIX CTPYKTYp [Tekct] :
[yuebnuk i By3oB] / U. Ilpuroxun, . Kongenynu ; nep. ¢ anr. FO. A. Jlanunosa, B. B. benoro ;
noxt pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

OHTpomus : y4. mocodue s By3oB : pek. YMO Mock. ¢pusuko-texH. un-ta / Jl. A. 3aukusn ; M-Bo
o0pazoB. PO, Mock. ¢usuko-texs. uH-T .— M. : MOTHU, 2003 .— 56 c.

OCHOBBI T€OpHUH IEKTpUUECTBa : yued.nmocobue qg yH-toB: ol oc.kom.CCCP / U.E.Tamm .— 10-¢
u3n. ucnp. — M. : Hayka, 1989 .— 504c.

DNEKTPUUECTBO U MarHeTu3M: [yue0. mocobue s By3oB] / O. [lapcemn ; mep. ¢ anm. mox pen. A. U.
[anpHukoBa, A. O. BaitncOepra .— / 3-e u3j., ucrp. — M. : Hayka, 1983 .— 416 c.
OeitHMaHOBCKHE JIeKIMA 10 Gu3nke. Beim. 5 : [y4e0. mocodue 11 By30B]. DIEKTPUIECTBO U
Maraetusm / P. @enman, P. Jletiton, M. Canjic .— 2-e uza. — M. : Mup, 1977 .— 300 c.
deiiHMaHOBCKHE JIeKIMU 10 ¢u3uke. Boimn. 6 : DnexTponuHamuka : [yue6. mocobue 1 By308] / P.
Oeiinman, P.JIeiiton, M. Canpc ; niep. ¢ anr1. A. B. Edpemosa [u np.] ; mon pex. 5. A.
CmopoauHacKoro .— 2-e m3n. — M. : Mup, 1977 — 347 c.

deitnmaHoBcKHe Jiekuy 1o ¢pusnke [Teker]. Beimn. 7 : du3uka crionHeix cpef : [yued. mocobue mmst
By30B] / P. ®eitaman, P. Jleiiton, M. Canpc ; nep.c anni. A. B. Edpemona [u ap.] ; mox pen. 5. A.
Cmopoaunckoro .— 2-e u3n. — M. : Mup, 1977 — 228 c.

OnTuka: yue6. mocodbue s By30B / E. . byrukos ; mox pen. H. Y. Kamuteesckoro .— M. : Bricmas
mkoja, 1986 — 512 c.

OcnoBbl ontuk: [yued. nocodue ais By308] / M. boph, 3. Bonsd ; nep. ¢ anm. C. H. bpeyca, A. 1.
lonoBamkuna, A. A. lllyouna ; mox pen. I. I[1. Motynesuu .— M. : Hayxka, 1970 .— 855 c.
dusnueckas ontuka: yaeOHUK ans By30B / C. A. Axmanos, C. FO. Hukutun .— M : Uzn-Bo MIY,
2004 .— 656 c.

BBenenue B korepeHTHYI0 ONTHKY U roiorpaguto [Tekcr] : yaedHO-MeTo. mocodue mo Kypey : Oomas
¢uzmnka / coct. C. M. Kozen [u ap.] ; M-Bo o6pazoBanust PO, Mock. ¢us.-texH. uH-T (Toc. yH-T), Kagd.
obmmeit pusukn .— M. : MOTH, 2000 .— 42 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 «DOuznxay.
http://www.physics.ru- 00pa3oBaTenbHbIN CAUTCANTEMEHTAPHBIMHU CBEJCHUAMU 110 (PU3UKE.
http://www.edu.ru- henepanbhsiii nopran «Poccutickoe o0pa3oBaHue».
http://benran.ru-6u6GmuoTeKa IO €CTeCTBEHHBIM HaykaMm Poccuiickoii akaieMun Hayk.
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http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTHpoBanus B cdepe 00pa3oBaHHUs.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nannbix xommeiorepax ucnosis3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
MporpamMmmsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIeOHO-METOJUUECKOTO TIeHTpa Kadeaphl.

B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, H3ydaroluii Kypc oOuiel (pu3uKH, JOHKEH C OHOW CTOPOHBI, OBJIAECTh OOIIMM NOHATHHHBIM
anmaparoM, a ¢ Ipyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IIPAKTHUKE.
B pesynbrare n3yueHHs: AUCIMIUIMHBI CTYIEHT JOJIKEH 3HATh:

VYenemrHoe ocBoeHHE Kypca TpeOyeT HapspKEHHOM caMOCTOSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

- 4YTEHHE M KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOM JTUTEPaATypHI,

- TpopaboTKy ydeOHOro Marepuana (1Mo KOHCIIEKTaM JIeKIHWH, y4eOHOW W HaydyHOW JIMTEpaType),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

- TOATOTOBKY K JIAOOPATOPHBIM 3aHATHSAM, KOJUIOKBHYMaM, 3a4ETy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsACTCS B Qopme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

[loka3zarenem BianeHUs MaTepUaNOM CIYXXHT yMEHHE peliarh 3aaadd. Jias popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu permenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEICHMS. 3HAUUTEIbHO OOJICTYUTh PELICHHE 33Ja4d MOXKET XOPOILIO BBIOJTHEHHBIH
YepTeK, €CIM OH COOTBETCTBYET YCIOBHMIO 3agayd (TIPSAMOM YroJl HAapUCOBaH MPSMBIM,
paBHOOEIPEHHBII TPEYrONbHUK - PAaBHOOCIPEHHBIM M T. 1.). IIpy HOATOTOBKE K NPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3YUCHHBIE OCHOBHBIE ONpeAeieHHs, HOPMYITHPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TpaBuio, NpoBoauTcs kopoTkud (10-15 MuHYT) ompoc mo marepuany
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NPUICPKHUBAIOTCA CIEAYIOMIEH
CXEMBI: U3y4YEeHHE Marepualia JIEKIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyllaHa JEeKIUI
(10-15 munyT); HOBTOpEeHHE MaTepuana HakaHyHe cienyromeil gexuuu (10-15 munyT), mpopaboTka
y4eOHOro marepuaina 1o KOHCIEKTaM JIEKLUi, yueOHOH M Hay4HOW JuTeparype, MOATOTOBKA OTBETOB
Ha BONPOCHI, MpeIHA3HAYCHHBIX AJISI CaMOCTOSTEIbHOro miydeHus (1 vac Henenio), MOArOTOBKAa K
MPAaKTUYECKOMY 3aHSATHIO, pemieHue 3amad (1 wac). BakHo M0OUTHCS TMOHMMAaHUS HM3y4aeMOTrO
Marepuaia, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3Y4YEHHS OTACIbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMH K JIGKTOPY MM IPENoaBaTelio, BeayLIeMy
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIIIETCS BBIIOJNIHEHUE JOMAIIHUX PabOT, KOTOphIe OQOPMIISIOTCS B
CHEIUANbHO OTBEAEHHOMN IS 3TOTO TETPAJN U CHCTEMAaTHYECKU CAAIOTCS HA IIPOBEPKY.

JlomonmHUTEIHHAS IUTEPATYpa:
1. pyr 2.B. Terodpusuieckue cBoiicta TBEPABIX Ten. — M.: MOTH. 2012.
2. NmxanoB b.C., KarmutonoB .M., FOaun H.I1. Yactue! u atomusie sapa.M.: JIKH, 2007.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadenpa oomieit pu3nku

Kypc: 1

KBau(pukanus: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

4 (Becennwuil) - luddepeHpoBanHblii 3a4€T
PazpaGoTunkm:

B.B. Yckos, normenT
I1.B. [lonos, ka1 ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE
3HAHUS, YMCHUS U HABBIKY ISl PELICHHS
THUIIOBBIX 33]1a4 YIPABJICHUS B TEXHHUYECKUX
cucTeMax

OIIK-3.1 Bunazmeer OCHOBHBIMHU IIOHSATHSIMHU W 3aKOHAMH
TEOpUU yIPaBICHUS

OIIK-5 CniocobeH pa3pabarsiBaTh METOBI
MOZICITMPOBAHHUS, AaHAIN3A M TEXHOJIIOTHH
CHHTE3a IPOILIECCOB M CHCTEM B 00JIaCTH
TEXHHUKH U TEXHOJIOTUU

OIIK-5.3 YmMmeer ucnonp30BaTh NPOrpaMMHOE U allllapaTHOe
o0ecrieyeHHE aHalIM3a M MOJAEIHPOBAHUS IPOLECCOB U
CHCTEM B 00JIaCTH TEXHUKH U TEXHOJIOTUU

[TK-1 CriocoOeH poBOIUTE UCCIIEIOBAHNE
CUCTEM YIIPaBICHUA U UX KOMIIOHEHT

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

IIOHATHUSAMMU,

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinabl «O01mas Gu3nka: 1adopaTopHbIN MPaKTUKYM» 00yYaroIInuiACs TOJHKEH:

3HATh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOTYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarb ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJeTh:

- HaBbIKaM# pabOThI C COBPEMEHHBIM N3MEPUTEIBHBIM 000PYIOBaHUEM;
- OCHOBHBIMH MaTe€MaTHUYE€CKHUMH HHCTPYMEHTAMHU, XapaKTEPHBIMH IS 33024 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




3. IlepeyeHb TMNMOBBIX KOHTPOJILHBIX 3aJaHUH, HCMOJIb3yeMbIX AJ OLEHKH 3HAHW, yMe-
HUM, HABLIKOB

[Tpomexxyrounas arrecranus mo aucuuruinHe «OOmas ¢usuka: 1a00paTOPHBIA MPAKTUKYM)
ocymiecTBisieTcs B popme nudhepeHInpOBaHHOTO 3a4ETa.

Junis monydeHus 3a4é€ra CTyIEHTY HeOOXOIMMO BBITIOJHUTE 33JlaHHOE KOJIMYECTBO JabopaTop-
HBIX pa0oT. JIJisl BBIMOTHEHHSI KaXKI01 Ta00PaTOpHOI padOThI CTYIEHT JOJKEH TOITOTOBUTHCS K
BBINIOJIHEHUIO Pa0OThI, CaTh IMOATOTOBKY TMPEINOABATENI0, BBIMOJHUTH IKCIEPUMEHTAIBHYIO
9acTh pabOThI, BEITIOTHUTH HEOOXOAUMBIE PACYETHI U OPOPMUTH padOTy, caaTh padOTy Mpernoa-
BaTelto. J[ist momydeHust 3a4eta o Kaxaoi pabore mpeaycCMOTPEHbI KOHTPOJIBHBIC BOITPOCHI:

Pa6ota 1.1.2. 3mepenne ko3 duiineHTa pacimpeHusi ¢ MOMOIIbI0 MUKPOCKOIIA.
KoHTpoJIbHBIE BOIIPOCHI

C Kaxoil TOUHOCTBIO U3MEPSTH JUIMHY CTEP>KHSI U CONPOTUBIIEHUE TEPMOMETpPA MPHU J0-
CTUTHYTOI TouHOCTH AL?

Kakoii Bkiaj B 0lIMOKY U3MEPEHUS 0L BHOCAT MOIPEIIHOCTH M U3MEPEHUU LIEHBI JIeTICHHS
OKYJISIPHOM IIKaJIbl, B ONPEEICHUH MOJIOKEHU METKH, B U3MEPEHUN KOMHATHOH TemIie-
paTypsl U MOTPEIIHOCTh TEMIIEPATYPHOTO KO3(PPHIIMEHTa CONPOTUBICHU?

bauzopykue 1 1aibHO30pKUE HAa0II0JaTeIN HaCTpauBatOT MUKPOCKOI TaK, 4TO N300pa-
xeHue |2 0ka3pIBarOTCs HA OYCHB MAJIOM HJIH, HA00OPOT, 0YCHb OOJIBIIOM PACCTOSIHUH OT
rinasza. Kakoe u3 yBenuueHuil — TMHEWHOE WM YIJIOBOE — IIPU ATOM MEHBIIIE MEHseTCs?

Pa6ota 1.1.5. UccnenoBanue yrnpyrux CTOJIKHOBEHUH MPOTOHOB C 3JIEKTPOHAMM.
KoHTpoJIbHBIE BOIIPOCHI

BeiBeniute popmMyiibl, CBA3bIBAIOIIME YTOJI BBIIETA JIEKTPOHA C €r0 UMITYJIbCOM, B HEpe-
JSITUBUCTCKOW U PEJIATUBUCTKON MEXaHHKE.

[Tony4uTte 3aBUCMMOCTb CKOPOCTH YaCTHUI] B PEJIATUBUCTCKOM MEXaHHUKE OT UX UMIIYJbCa
U SHEPruM.

BeiBeniute hopmMyiry, CBA3BIBAIOILYIO HUMITYJIBC IEKTPOHA C PAINyCOM €ro TPAaeKTOPHHU B
MarHuTHOM nosne. [Tokaxure, yTo 3Ta opMyna ClpaBeIuBa Kak B HEPENATUBUCTCKOM
MEXaHUKE, TaK U PEIATUBUCTKOMN

Pabora 1.2.1. Onpenenenue CKOpOCTH MOJETA MU IPU MOMOIIN 0aNTUCTHYECKOTO Ma-

STHHKA.

Merton 0aJIUCTUYSCKOTO MasATHHUKA, COBCPHIAIOIICTO MOCTYNATCIIbHOC ABUKCHUC

KoHTpoIIbHBIE BOIIPOCHI

1. B xakoMm ciy4yae MasTHUK Ha3bIBA€TCS OAUTUCTHYECKUM U JIJISl 4eTO OH MOXKET OBIT
UCIIOJIb30BaH?

2. Tlpu Kakux yCIOBHSX HauaJbHbIA UMIYJbC OAJUIMCTHUECKOTO MasiTHUKA PaBEH UM-
MyJbCY ITyTH?

3. Tlouemy HEOOXOIMMO UCHOIB30BATH HEYIPYTO€ COYAAPEHUE MYIIH C MASTHUKOM?

4. OueHHTe BpeMs COyIapeHHUs My ¢ MASTHUKOM B IIPOBOJIUMBIX OMbBITAX.

5. Ot yero 3aBUCUT TOYHOCTb BBITMOJIHEHHS 3aKOHA COXPAaHEHUS UMITYJbCa MPU coy/Ia-
peHuu Ten?

6. KakoBbl TpeOOBaHUS K YCTAHOBKE OPYXKHsI?

Yro BiMsET Ha 3aTyXaHUe KoleOaHUH OAJUITMCTUYECKOTO MasiTHUKA?

8. Kakue nonymienus, caenanHble MpU BbIBOE GOPMYIIBI (5), MOTYT OBITh IIPOBEPEHBI
HKCIIEPUMEHTAIBHO?

~



9. Jlnst yero HUTH MOJBECA pa3Be/IeHbI B TONEPEYHOM HaAIPaBJICHUN?
MeToa KpyTHIIBHOTO OaJIITUCTUYECKOTO MasiTHUKA

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cka3pIBaeTcsi Ha MPUMEHUMOCTH JJAHHOTO METO/1a OTJIMYKE YTJIa, Ol KOTOPhIM
HarpaBJieHa CKOPOCTH ITYJIM K TOBEPXHOCTH MUIIIEHH, OT MIPSMOTO?

2. Tlpu xakux aMIuIMTyax KoJaeOaHWil MasTHUKA CIICYET U3MEPITh IEPHOIbI?

Kak Bnusier uMITynbC myJiu Ha KosjeOaHus MasTHUKA?

4. Kakas noJis SHEpruu Mmyiiu nepexoauT B Teruio B lu |l ombiTe B pesysnbTaTe coyaape-
HHUS C MasITHUKOM?

w

Pabora 1.2.2. DxcniepuMeHTalIbHAs IPOBEPKA 3aKOHA BPALLATENILHOTO ABU)KEHUS Ha

erCTOO6p33HOM MasTHHKC.

KOHTpOJ’IBHHe BOITPOCHI

1. Tlouemy cTpemsTCS YMEHBIIUTH BEIMYMHY MOMEHTA CHJI TPEHUSI B OCH MasTHUKA?

KaxoBa posib TONIIMHBI U yIPYTOCTH HUTHU B OIBITE?

3. Kakyro BenmnunHy B JaHHOM JKCIIEPUMEHTE CIICIyeT U3MEPATh C HAaHOOJIBIIECH TOYHO-
CTBIO?

4. Chopmynupyiite u gokaxure Teopemy I roirenca-1Ireitnepa.

N

Pabora 1.2.3. Onpenenenre MOMEHTOB MHEPLIUU TBEPBIX TEIl C TOMOIIBIO TPUDUIISIPHO-

I'0 IIoABECA.

KoHTpoJIbHBIE BOIIPOCHI

[Tpu KaKWX YIPOIIAOIINX MPEATOIOKEHHUIX BhIBeieHa hopmyia (10).

MOKHO JTi TIOTIB30BATHCS TPEATIOKEHHBIM METOIOM ISl ONIPEIEIICHIS] MOMEHTOB HHEP-
IIUH TEJI B TOM CITy4dae, KOTJa OCh BpallleHus m1aTGopMbl He IPOXOIUT Yepe3 EHTP Mac-
ChI?

BriBenute popmyny I'toiirenca-leitnepa.

Pabora 1.2.4. OHpe)ICJ'ICHI/Ie [IaBHBIX MOMCHTOB MHCPHHUU TBCPALIX TCJI C IIOMOIIBIO KPY-

THJIBHBIX KOJICOQHUH.

N

N

KoHTpoJIbHBIE BOIIPOCHI

UYto Takoe riiaBHbIE MOMEHTBI MHEPIIMH TBEPAOTO Tena?

Kak BBITIAIUT 3IIMIICOU MHEPIMH KyOuKa?

Kak nmpoucxonut cBo0oaHOE (B OTCYTCTBHE BHEIIHUX MOMEHTOB CHJI) BpallleHHE TBEPIO-
ro rema?

Pa6ota 1.2.5. UccnenoBanue BEIHYKIEHHOM PEryJIIpHON MPEIeCCHH THPOCKOTIA.
KoHTpoIibHBIE BONTPOCHI

Yro takoe rupockon? KakoBbl ero o0CHOBHbIE CBOMCTBA?

OTuero 3aBUCTU CKOPOCTh PETrYJIPHOM MperecCuu rupockomna’?

KakoBa pazMepHOCTb MOJYJIsl KpyUEHHsI, BXOJSIIET0 B (GOpMyITy JUIs OTIpe/ieIeHus 1e-
pHOAa KPYTHIIBHBIX KoJIeOaHUt?

[Tonyuure popmyny (9) uz popmyisi (8).

YeM 00BACHUTH, YTO MOHETA, KATSIIASCS 110 10JTy, TOBOPAYMBAETCS HA CTOPOHY, B KOTO-
PYyIO OHa HaKJIOHEHA?



Pa6ota 1.3.1. Onpenenenue moayns KOHra Ha ocHOBE HccnenoBanus nedopmaruii pac-

TSDKEHUS U U3ruoa.

No gk

w

KoHTpoJIbHBIE BOIIPOCHI

Kakue ocHOBHbIE HCTOYHUKH TOTPEUIHOCTH M3MepeHuil? Kakum o0pa3oM MOXKHO
YMEHBIINUTD NOTPEIIHOCTH?

OneHure MakKCUMalbHYIO TOYHOCTb, C KOTOPOH NPH JTaHHBIX YCIOBUAX LEI€CO00pa3HO
U3MEPATh YUIMHEHHE IPOBOJIOKU U CTPEIIKY Nporuda Opycka.

B yeMm paznuune Mexay OJJHOOCHBIM HalpsKEHHBIM COCTOSIHUEM U OJTHOOCHBIM Jiedop-
MUPYEMBIM COCTOSIHUEM?

[Tpy KakuX HAIPSHKEHUSIX ¥ OTHOCHTENBHBIX Je(hopMaIisX BITOTHAETCS 3aK0oH ['yka?
Kakue oTkinoneHus ot 3akoHa ['yka BO3MOXHBI pH 1e(h)OPMUPOBAHUN TBEPABIX TEIN?
Uro takoe ko3¢ ¢punuent Ilyaccona?

Kakue npeanonoxxenus caeanbl, 4TOObI HOTYYHUTh CBS3b MAaKCUMAaJIBLHOTO Mporubda 6as-
K4 ¢ monyJsieM FOHra?

B kaxkoii 3aBucuMoctH Y(X) onmcheiBaeTcs opMa CpeHeid JIMHIH OaJIKH PU YUCTOM U3-
rube?

Jns gero B mpubope JlepmanToBa HexHa Tutomaaka M?

Pa6ora 1.3.2. Onpenenenue Moayst KpydeHUsI.
KoHTpoJibHBIE BOITPOCHI

Kak tpenue B ocsix 010k0B b BiusieT Ha pe3ynbTaThl U3MEPEHUN CTATUYECKUM METO0M?
Kak MOXHO yMEHbBIIUTH 3TO BIUSIHUE?

Kak mensiercs nepuoj kojaebaHuil pyu yBEIMUEHUU UX 3aTyXaHus?

Kakoli MeTos1 npeanoyTUuTeNbHEE Ha IPAKTUKE: CTATUUECKUN WM TUHAMUYECKUM?

Kaxk o1ieHUTh NOrpemHOCTh U3MEPEHUS MOLYJISI KPYUEHUS IIPU ONPEIEIEHUN €ro U3 rpa-
¢duKa B KOOpauHATAX 12 T2?

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

TPYOKH.

KoHTpoJIbHBIE BOITPOCHI

Kakoii hopmyrnoit onuceiBaeTcs mpoduiis CKOpOCTH TaMUHAPHOTO MOTOKa B TpyOke? Kak
COOTHOCATCA CPEAHSS MO CEUCHUIO M MaKCUMAaJIbHAsI CKOPOCTHU?

Yro Takoe yncno PeliHonbaca? Kak ero MOKHO ONPEeNnuTh U3 SKCIIEPUMEHTAIbHBIX
MAHHBIX?

Kak rpadguuecku Hajgo 00paboTaTh pe3ynbTaThl U3MEPEHUH O 1.8, YTOOBI U3 HUX JOCTO-
BEPHO OBLIIO BUHO Pa3IMuue Y4acTKOB cO CPOPMUPOBAHHBIM U HEC(HOPMUPOBAHHBIM
TEYECHUSIMHU?

Pa6ota 1.3.4. MccnenoBanue cTaliiOHapHOTO TTOTOKA KUJIKOCTH B TpyOe.
KoHTpoIibHBIE BOTPOCHI

[Tpu KakuX MpeanoIoKEeHHUIX MOJIy4eHO ypaBHeHue beprymim?

B kakyto cTopoHy u3MeHsieT nokasanus pacxogomepos [Iuto u Bentypu Hanmuue Bsi3-
KOCTH?

[Tpu xakux ypoBHsX BoJbl H B pezepByape 1 Teuenue B Tpyde T nmamuHapHoe, Ipy KakKux
- TypOyneHTHOEe?



4. B HEKOTOPOM OIIBITE IPOUCXOJNUT JJAMUHAPHOE TEUCHUE KUIKOCTH 10 Tpyde. Kak Oyaer
HU3MCHSATBHCA TCUCHUC, CCJIU UCII0JIB30BaTh BCC MCHCC BA3KYIO X KUIAKOCTDH, OCTABJIASA HCU3-
MEHHBIM JTUaMETpP TPYObl, CKOPOCTb T€UEHUS U IUIOTHOCTD KHUJIKOCTU?

5. Tlpu kakoMm Te4eHUH - TypOyJICHTHOM HIIH JJAMHHAPHOM — TOJTY4aeTCsl JTy4llee corjacue
CKOpOCTH, OIIPEAETIEHHOM 110 pacxonoMepam [Iuto u BeHTypu, co CKOpOCTBhIO, HalICH-
HOM ¢ moMoIIbio pesepByapa [1?

6. BrBenute popmyny Toppuuermm. Mcnions3ys popmyny Toppuueniu, oleHuTe CKopo-
CTH BBITEKAHHUS BOJbI U3 OUEHb KOPOTKOM TPYyOBI TP pazauydHbIX ypoBHAX H. [louemy
peabHbIE CKOPOCTH BBITEKAHUS U3 IJIMHHOM TPpyObl 3HAUMTENHHO MeHbie? B pacxomo-
mepax [Iuto u BenTypu onieHuTe pasHuIly ypoBHEH Boabl ANB JIEBBIX U3MEPHTEIBHBIX
TpyOKax, nmpucoeanHeHHbIX K TpyOe T B MecTax oanHakoBoro ceueHus. Kak MoxHO 00b-
SCHUTH HAJIMYME pa3HULIbl faBieHuit? Kakue nmomaydarcs pe3ynbTaThl, €CIIU ¢ TOMOIIbIO
JMHEWHOTO YKCTPATIOIMPOBAHUS TOMBITATHCA HANTH AaBIEHHS HA KOHLAX TPpyOs T?

Pa6ota 1.4.1. 3yueHue GpU3NIECKOTO MasSTHHUKA.
KoHTpoJIbHBIE BOIIPOCHI

1. Tlpm kakux ympomiarIIux IpearoIoKeHusX BeiBeacHa hopmyna (4)?

2. Tlpu KakoM pacCTOSIHWH OT IIEHTpa Macc J0 TOYKHU OJIBeca epHo 1 KojeOaHnii MasiTHH-
Ka MUHUMaJIeH?

3. Kak Oynet Bectu cedst puU3NUYECKUI MAsITHUK, €CJIM COBMECTUTH TOUKY €0 MoJ/IBeca ¢
LIEHTPOM Macc?

4. C xakol 1eNbI0 B IaHHOM paboTe MaTeMaTH4eCKHil MasSTHUK MOABEIINBACTCS HA IBYX
HUTSX?

5. Cdopmynupyiite u noxaxure Teopemy lrorirenca-1Ireiinepa?

Pabota 1.4.2. Onpezenenne yCKOpeHUs: CBOOOIHOTO MaeHUs ITPU TOMOII 000POTHOTO
MasiTHHKA.
KoHTponbHbIe BOIPOCHI

1. Kak BAMSIOT HAa TOYHOCTh SKCIIEPUMEHTA KoJeOaHHsI TeMIepaTyphbl, CHJla TPEHHs, aM-
IUIATY/a KoeOaHui MasiTHUKA?

2. Tlpu KakoM paccTOSIHMM OT OTOPHON MPU3MBI JI0 IEHTPa Macc Mepuoj KoieOaHui MasT-
HUKA MUHUMAaJICH?

3. Tlokaxwure, YTO TOYKA OMOPHI MAITHUKA M €r0 IEHTP KaYaHUS JIEkKAT M0 pa3HbIe CTOPOHBI
OT LIEHTPA Macc.

4. Cdopmynupyiite u nokaxute TeopeMy [ 'toiirenca-1lIrelinepa.

5. TlokaxuTe, YTO MpH MEPEMEILIEHUHU OCH KayaHHUH B LIEHTP KauaHU Nepruoj KojaeOaHui
MasTHUKA He JOJKHBI U3MEHATHCH,

Pabora 1.4.3. VccnenoBanue HeMMHEWHBIX KOJeOaHUH TITMHHONEPUOAHOTO MAaATHHKA.
KoHTposibHBIE BOTPOCHI

1. Kak mensiercs nepuoj KojnebaHusi MassTHUKA NPH YBEJIMUEHUU 3aTyXaHUM?

2. Kak ycTpoeH [UTMHHOTIEPHOAHBIN MasTHUK, UMEIOIINN OO0JIbIIIE IEPHUOIBI KOJIeOaHU
pyu HeOOIBIIMX pa3Mepax? MokHO i1 B paboTe BMECTO HETO HCIOJIb30BaTh OOBIYHBII
MasITHUK?

3. Kak m3mensercs nmeproj KoneOaHuss MasTHAKA MTPH YBEITHMUECHUH aMIUTATY/IBI KoJleba-
HUi?

PaGora 1.4.4. VccnenoBanue cBOOOMHBIX KOI€OAHUN CBA3HBIX MAsSTHUKOB.



KonTponbHbIe BOIPOCHI

[TpuBeauTe mpuMephl KOIeOaTeIbHBIX CUCTEM C IBYMS CTETICHSMHU CBOOO/BI.
Uro Takoe HOpMabHOE Kosebanus (Mozbl)?

Kakue xonebanust Ha3pIBAIOTCS MaPIHATHHBIMU?

[Tpu KakOM Ha4aJIHLHOM YCJIIOBMHM BO3HUKAET MOOYEPEIHAsI PacKayKa MassTHUKA?
BreiBenute popmyny (17).

s e

Pa6ota 1.4.5. 3y4yeHue koineOaHuil CTPYHBI.
KoHTpoJIbHBIE BOIIPOCHI

1. Yro Takoe MpoaoJbHBIC U TIOTIEpEYHbIe BOTHBI? HanuimuTe ypaBHeHUE Oerymieil BOTHBI.

2. BeiBemuTe ypaBHEHHE CTOSUCH BOJHEL. [laiiTe onpeneneHne MydHOCTH U y3J1a CTOsTuei
BOIHBL. Kak mpoucxoaut nepegada SHEPTUH 10 CTpyHe?

3. TlokaxkuTe, 4TO CKOPOCTH PACIIPOCTPAHCHHUSI MTONIEPEUHBIX BOJH 1O CTpYHE paBHa. Uemy
paBHA 3Ta CKOPOCTh B BAIIMX U3MEPEHUSIX?

4. Kak nmpoucxoauT oTpakeHue OeryIiei BOIHBI OT KECTKO 3aKPETJICHHOTO KOHIA CTPYHBI
U OT KOHI[a, KOTOPBIM MOKET CBOOOIHO ABUTATHCS B HAIIPABICHUH, IEPIICHAUKYIISIPHOM
K HaIlpaBJICHUIO HATSKEeHUIO cTpyHbI? Kak MeHsieTcs Ga3a OTpaskeHHOM BOJTHBI?

5. Ilpu kakoM ycroBHUM BIHUSHUEM Oeryiieil BOJIHbBI Ha KApTUHY KOJeOaHUI CTPYHBI MOXKHO
npeHebpeus? Kak 3To ycioBre MOXHO MPOBEPUTH MIPH MPOBEICHUU SKCIIEPUMEHTA?

Pabora 1.4.6. I3MepeHue cKOpOCTH yIbTpa3ByKa B )KUJKOCTH C TOMOUIBbIO YIbTPa3BYKO-
BOTO HHTEp(hepoMeTpa.
KoHTposbHBIE BOIPOCHI

1. Kakue mexaHuueckue koieOaHus Ha3bIBAIOTCA YIbTPa3BYKOBBIMU?

2. Yro Takoe MpoAOJIbHBIE U MONIEpEYHbIe BOJIHBI U KaKoBa uX npupoja? B kakux Bele-
CTBaxX OHU MOT'YT PacIpOCTPAHATHCA?

3. Hanmmmute BbIpaxkeHue 11t Oeryuieil BOIHBI.

4. 1lpu KakuX ycIOBHSIX BO3MOKHA HHTEPPEPEHIUS BOJIH?

5. BriBenute Gpopmyny, ONpeaesionlyo yCI0OBUs BOSHUKHOBEHHS pe30HaHCa B HHTEpde-
pomeTtpe. Kak BIUAIOT rpaHUYHBIEC YCIOBHS Ha 3Ty HopMyy?

6. Ilpu Kakux ycIOBHSIX BO3HHKAET CTOs4ast BosHA? UTo Takoe y3mbl u mydHocTr? Kak
MIPOUCXOUT Mepeiada SHEPTUu B BOJIHE?

7. Tloyemy B pacTBOpax 3JIEKTPOJUTOB CKOPOCTh PACcIpOCTPaHEHUsI YIbTpa3ByKa OOJIbIIIe,
4eM B YHUCTOU BoE?

8. Kaxkwue uzmenenus ciiejoBaiio ObI ¢iesiaTh B HHTEpdepoMeTpe, 4TOOBI MOKHO OBLIO TIPO-
M3BOJUTH U3MEPEHNUS B ra3ax?

Pa6ota 1.4.7. Onpenenenue ynpyrux KOHCTAHT KUAKHX M TBEPJBIX TeJ IO CKOPOCTH
pacIpoOCTpaHEHUs yJIbTPAa3BYyKa.
KoHTpoIibHBIE BONTPOCHI

1. Tlpwu ompeneneHnr CKOPOCTH PaCIPOCTPAHEHUS YABTPa3BYKa C MOMOIIBI0 JeEKTOCKOma
Ha DKpaHe MTOMHUMO TIOCTIEI0BATEIbHO OTPAKEHHBIX UMITYIECOB HAOTIOAAOTCS TOOOYHBIE
UMIYIbChl. Kakue Npu4uHbI MPUBOIST K MOSBICHHUIO 3TUX UMITYJIbcoB? Kak OT HUX U3-
0aBUTHCA?
2. Tlpu u3aMepeHnH CKOPOCTH YIbTPa3ByKa C IOMOIIIBIO IIyTa B PE3yJIbTaT BHOCUTCS CUCTEMA-
TUYecKas MOTPeITHOCTh, BO3HUKAIOIIAS M3-3a TOTO, YTO MEXKY U3JIydaTeIeM U UCCIIeye-



MBIM MaTE€PHAJIOM HAXOIUTCS KJIMHOBHIHAS 4aCTh IUIEKCUTIACOBOro nryna. OneHnuTe BeJn-
YUHY 3TON MOTPEIIHOCTH, HCXO/S U3 pa3MepoB Iyma 1 odpasia.

[Toxaxkute, 4T0 KOA(PUIMEHT OTPAXKEHUS yAbTPA3BYKOBOM BOJIHBI Ha TPAHMIIE ABYX CPEJl HE
3aBUCUT OT HAIIPABJICHUSI IBUKCHUS BOJIHBI.

Pabora 2.1.2.

1. 3aBucur 1 Y OT TeMIepaTypbl B BHIOPAaHHOM MHTEpBaJe TeMIeparyp?

2. Uemy paBuel Cp, Cv u 7y A HICAIBHBIX Ta30B IO TEOPEME O pPaBHOMEPHOM
pacTpeAesICHUH YHEPTUU 110 CTETEHSIM CBOOOIbI?

3. Tlouemy mpu HaMOJIHEHUH COCYAa BO3AYX B HEM HarpeBaercs?

4. CpenaiiTe OIICHKY BPEMEHH BBITEKAHUS T'a3a, UCMONB3Ys hopmyiy [lyazeiins.

PaGora 2.1.3.

1. BeBenure popmynsl (1.16) u (1.17).

2. 3aBHCHUT JIM Y OT TEMIIEpaTyphl B BLIOpAaHHOM MHTEpBAJIC TeMIiepaTyp?

3. byzer nu HabGnrogatbes Takasi 3aBUCMMOCTD NPU U3MEHEHUU TEMIIepaTyphl OT OUYEHb Ma-
JbIX 3HaueHuu go 1000 °C?

Pa6ora 2.1.4.

1. Kak onpenensroTcs yaenbHas U MOJSIpHAs TEIII0EMKOCTH?

2. UYemy paBHa aTOMHas TEIUIOEMKOCTbh MeTajula MO Kiaccudyeckoil Teopun? Uemy paBHa
MOJIIpHAs TeTIIOEMKOCTh XMMHUECKOTO COSTMHEHUS?

3. Kakue Mepsl pekoMeHIyeTCsl IPUMEHSTH I YMEHBIICHUS OIMOOK M3MEpPEHUs, CBSI3aH-
HBIX C TTOTEPSIMH?

Pabora 2.1.5.

1. Kakwue ycnoBus HYHO BBIIIOJIHUTB, YTOOBI mporiece Aedopmaruu Obl1 00paTu MbIM?

2. Tlokaxwure, yro pu Maibix A 1 AT dopmyna (15) mpuBOIUT K OOBIYHBIM BBIPA KEHHSIM
JUISL YIPYTOTO PacTSKEHUS U JUIsl TETIJIOBOTO PACIINPEHUS.

3. Bo3moxeH nu ciydaii, korna aedopMariusi pe3uHbl HE COTPOBOXK/IAETCS TETIOBBIM d(-
bexrom?

Pa6ora 2.1.6.

1. Yem ornmuaroTcs peajbHbIE ra3bl OT UACATbHBIX?

2. HauepTtuTte KpuBBIE, BhIpaKalOIINE XapaKTep 3aBUCUMOCTH CHJ B3aUMOJICHUCTBUS U B3a-
UMHOM NMOTEHUUAILHONW HEPTUH JBYX MOJIEKYJ OT PAaCCTOSIHHSI MEXIY HUMHU, U, UCIIOJB3Ys
ux, o0bsicHuTe npuuuHsl 3ddexra Hxoynsa-Tomcona.

3. Kaxkas Temneparypa Ha3bIBaeTcsi KpuTudeckoi? Uto Takoe TemnepaTypa HHBEp"CUun?

4. OObsicHUTE KauecTBEHHO 3HaK 3¢ dekra J[xoynsa-Tomcona B ciyuae a =0, b # 0 u B ciy-
yaca£0,b=0.

Pabora 2.2.1.

1. Tlokaxwure, 9YTO B YCIOBHSX OIBITa KOHLEHTPAIMIO a30B MOYKHO CUUTATh NOCTO SIHHOM
o BceMy 00BsEMy cocyaa V1 (u V2).

2. Tlouemy criemyeT OXKuAaTh, 4yTo rpaduk 3aBucumMocT D ot 1/P momxkeHn mmers BHI Mpsi-
MOW JIMHUU?

PaGora 2.2.2.



1. Tlouemy TemIOOTBOJ OT HUTH MAAACT MPU YMEHBIICHUH JABJICHUS OT HECKOJIBKUX TOP JI0
JIECATBIX J10JIeH Topa?

2. 3aBHCHT JIU TEINIOOTBOJ OT JaBIICHUS B 00J1aCTH Oosiee BrICOKUX naBieHuit? (O0—cymuTe
B TOM YHCJIC MEXaHU3MbI, OTJIMYHBIC OT TEIUIOMPOBOIHOCTH. )

Pabora 2.2.3.

1. Kak u3BeCTHO M3 KMHETHMYECKOW TEOPUHU Ta30B, JUIMHA CBOOOAHOIO mpolera A 3aBUCHUT
OT KOHIIEHTPAIIMU N CIEeAYIIUM o0pa3oM: A = 1/on. UTo BBl MOXETe CKa3aTh O 3aBUCHUMO-
CTH G OT TeMIIEPaTypbl HA OCHOBAHHMH MOJYYCHHBIX B 1. 6 pe3yiprarax?

2. Tlouemy mpuOOpHI JUII U3MEPEHHS TEIUIONPOBOIHOCTH Ta30B BCET/Ia YCTAHABIMBA FOT
TakK, YTO IUJIUHIPUYECKUI CTONO ra3a JenaeTcs TOHKUM M JUTMHHBIM U Pacro—JlaraeTcs Bep-
THUKaJIbHO?

3. OueHuTte BIUSHUE TEIIOOTAA4X Yepe3 KOHIIbI POBOJIOKH.

4. BceB0o3MOXHBIE TEPMO3/C OOBIYHO MMEIOT BEIMYMHY HECKOJIbKUX MHUKPOBOJBLT Ha Ipa-
nyc. OneHuTe BEITUYMHY TOKA B HUTH, IPH KOTOPOM TEPMO’JIC B LENU BOJIBT "METpa OyayT
3aMETHO MCKaXKaTh Pe3yabTaThl U3MEPEHHIA.

5. KakoBa pa3HOCTb TemIlepaTyp MEXIy HHUTbIO M KOXyxoM mpu Toke 150 MA? Co-
M0 CTaBbTE TEOPETUUECKUIN pacUET CO CBOMMU IKCIEPUMEHTATbHBIMU PE3YJIbTaTaAMHU.

6. Ilpu BbiBOozme dopmyisl (1) npeHeOperasoch 3aBUCUMOCTBIO TEIUIOMPOBOAHOCTH OT TEM-
nepaTypsl, MO3TOMY OHa cripaBeanuBa ToiabKo npu AT << T. OueHute CBI3aHHYIO C ITUM
MOTPENIHOCTh B ONPEACTICHUH X, TOJYyYUB TOUHYIO (GOPMYIy B IPEANONOKEHUHU, YTO 3aBU-
CUMOCTD TEIUIONPOBOJAHOCTH OT TeMIIepaTypbl UMeeT BuI H ~ T.

Pabora 2.2.4.

1. [aiite onpenenenue KodpUIMEHTA TEIUIONPOBOIHOCTH U YKAXHUTE €r0 pa3Mep "HOCTb.
2. BwBeaure Qopmyiy, aHamoruunyoo (opmyne (3), HO yYUTHIBAIOIIYIO M3MEHEHHE IUIO-
1aau oToka Temna ot S1 go S2.

3. BeBemute hopmyny (6), yIUTHIBAIOIIYIO Pa3HYIO YyBCTBHTEIBHOCTH TEPMOTIAP.

4. VYnpaércda 1M OKCHEPUMEHTAlIbHO HA JAHHOM YCTAHOBKE IPOBEPUTH, 3aBUCUT JIU
KO (P OUIHUEHT TEeIUTONPOBOJHOCTH 3TAJIOHHOTO MaTepHalia OT TeMIepaTypbl? Mema ot 1u
3TOMY TEIUIOBbIE MTOTEPH Yepe3 OOKOBbIE TOBEPXHOCTHU?

5. Hcnonp3ys sKCnepHMEHTalbHbIE 3HAYEHMsI 3aBUCUMOCTH TEMIEpaTypbl OT pajuy—ca,
HOCTPOITE M30TEPMBI M HAPUCYHTE JTMHUM MOTOKA TeIuia (XOTs Obl TPU M30TEP MBI U TPH
JMHUHU TIOTOKA TEIIa, HO YTOOBI OHU OXBAThIBAJIM BCIO IJIOIIAIb CEYEHUS TAKeTa [IACTHH).

Pab6ota 2.2.5.

1. Tlouemy B TmepBOM YOPKHEHUH PEKOMEHIIOBAIOCH OMPENEIsITh BS3KOCTh BOJbI
rpa—¢uueckuMm Metonom? He mydiie au onpenensT HCKOMYIO BSI3KOCTh U3 OIBITOB, MOJTY-
YEHHBIX N7 pa3HbIX BBICOT TpyOku? Kazamoce Obl, ycpemHsisi pe3yabTaThl dTUX OIBITOB,
MOYKHO HE TOJIbKO HAWTH OJIM3KHE K UCTHHE 3HAUCHUS BSI3KOCTH, HO ¥ HAJIEKHO OLICIIHThH I10-
TPEUTHOCTH OMBITOB MO pa3dpocy MOTyYeHHBIX 3HadeHH. UeM miiox Takoi crmocod oopaboT-
Ku?

2. Pa3HOCTB JaBJeHMIA, KOTOPYIO HYXHO MPUIOKHUTH K KUAKOCTU, YTOOBI MOMYyYUTh 3a/1aH-
HYIO CKOPOCTh €€ MPOTEKaHUs Yepe3 TPYOKy pH JJaMUHAPHOM TEUECHUH, 32 BHCHT OT BSI3KO-
CTH XUJKOCTHA. BakHO 7T 3HATH BSA3KOCTH YKHMJIKOCTH, €CIIM HYXXHO PacCUMTATh €€ Pacxo]l
npu TypOyJIeHTHOM TeueHnn? Kakne XapaKTepHUCTHUKU KU "KOCTH HY)KHO 3HATh JIJIST TAKOTO
pacuéra?



Pabora 2.2.6.

1. U3 paccMOTpeHHON MOJEIHN KUIKOCTU CIEAYET, UTO JJisl MePEMEIIEHUs] MOJIEKYJIbI B CO-
CEJIHIOIO «JIBIPKY» JIOJDKHBI OBITH Pa30pBaHBI €€ CBS3U C COCEAHUMH MOJICKY JlaMu. Pa3pbiB
CBsI3€M MPOUCXOAUT M MPHU UCHAPEHUH XUAKOCTU. [103TOMY MOXKHO OKHUJIaTh, YTO DHEPrUs
AKTHBAIIUM MOJICKYJIbI OJTM3Ka K SHEPTUU KHUIICHUS KUKO "CTH, IPUXOJSAIICHCS Ha OJHY MO-
nekyny. [loaTBepx’aarOT JIK 3TOT BBIBOJ PE3YJIb"TaThl MPOBEAEHHOTO JKCIepUMEHTa? 3Ha-
YEHHUE YHEPTUU UCHIAPEHUS UCCIIeNYEMOM )KUIKOCTH BO3bMHUTE U3 CIIPABOYHUKA.

2. Ilpu ompeneneHuy BSA3KOCTU KHUIKOCTH 1m0 Meroxy CTokca pEeKOMEHIYeTCsl HC-
MOJIb30BaTh CTAJILHBIC IIAPUKU Pa3HBIX pa3mepos. [llapuku kakux pazMepoB — OOJIbIIIHE
WJIM MaJICHbKHE — JIy4llle UCI0JIb30BaTh P MPOBEJAECHUN IKCIIEPUMEHTOB?

PabGota 2.2.7.

1. TlokaxxuTe, 4TO B YCIOBHSAX HAIICTO OIBITA KOHIICHTPAIMIO I'a30B MOXHO CYMTATh ITOCTO-
SIHHOH 110 BceMy 00BEMY cocya.

2. B dewm paznuune MeXTy MOJICKYJISIPHBIM U BA3KOCTHBIM pexxumamu 1uddy3un?

Pa6ora 2.3.1.

1. B Kakux ycJOBHSIX TEIUIONPOBOJHOCTH U BSI3KOCTb ra30B HE 3aBUCST OT JaBIICHUS?

2. Ilouemy TepMOBaKyyMMETp HE MEHSIET MOKa3aHUM MPH YMEHbIIECHUU JABJICHUSI HU KE
10-4 Topp?

3. Jlng dYero B MOHM3AIMIOHHOM MaHOMETpE [IBIDKEHUIO OJJIEKTPOHOB MPHUIAH KoJIle-
Oa—TebHBIN XapakTep?

4. IloueMy npomyckHas ciocOOHOCTb TPYO B MOJIEKYJISIPHOM PEKUME HE 3aBHCUT OT pa3Me-
pOB MoJIeKy?

Pabora 2.3.2.

1. Kakoll Haminydmuii BakyyM MOXET OBbIThb MOJY4YEH B Pe3yJbTaTe 3JIEKTPOOTKAUYKH B Ma-
HOMeTpHuueckoit mamrie JIM-2, ucronb3yemoit B 1aHHOM padoTte?

2. YIy4mmuTcs WIN YXYAIIUTCS BaKyyM, €CIIU TPOIECC AIEKTPOOTKAYKU BECTH TPH JOTOJI-
HUTEJIBHOM OXJIAXKJACHUH KOJUIEKTOPA JIaMIIbl?

PabGora 2.3.3.
1. Ouenurte BIUSHUE KAaNMUISPHBIX SABICHUN HA Pe3yNbTaThl U3MEPEHUI.
2. Tlpu kakuX KOHIEHTPALUAX pacTBOpa crpaseinBa Gpopmyna (1).

Pa6ora 2.3.4.

1. Yro Ha3bIBaeTcs NMONEPEYHBIM cedeHrneM B3aumo/eiictus? Kakoe nmonepeyHoe ceueHue
Ha3bIBAETCS YIPYTUM, a KaKOe HEYypyrum?

2. Kak cBs3aHbI MeX]ly COOOH momnepeuHoe ceueHue U JyimHa cBoOoiHoro npobera? Iloiy-
yute Gopmyiy (5).

3. KakuM 3aKk0oHOM ompezesnseTcs 3aBUCUMOCTh YIIPYTOCTH HACBHIIIEHHOTO Mapa XU KOCTH
OT TemIeparypsi?

4. Tloyemy morpy»atb NpuOOp B KUIKOCTh HAJ0 MOJHOCTBIO, T. €. CO BCEMU €ro BBICTYIIA-
FOIIMH dJIEMEHTaMHU?

Pabora 2.3.6.
1. Kak MmeHstoTcs nasieHus, peructpupyemsle gamnamu 5 (P1) u 7 (P2) B 3aBucuMo—cTHl OT
BPEMEHH U OT TeMIeparypsl 0ayuiona 1?



2. Kaxkoii oxxumaercs 3aBUCUMOCTh OTHOIIEHUs AaBieHui P2/P1 ot TemmepaTypsl 6amioHa
1 mpu yBenuueHuu obriero nasieHus B 6amtone ot 10-3 Topp mo 1 Topp?

Pabora 2.4.1.

1. B cnpaBoyHMKax IPUBOIUTCS TEILIOTA UCIAPEHMSI, U3MEPEHHAs MpHU AaBieHUU 760 Mm
pT. ct. CoBniajaer au 3Ta BEJIMYMHA C U3MEPEHHOHN BaMu Ha onbiTe? Kakasd u3 Hux 6ospuie?
OueHuTe pa3HUILYy MEXAY HUMH.

2. YKaXuTe, UCXOAS U3 TEOPETHUECKUX COOOpaKEHUH, B KAKYIO CTOPOHY JIOJIKHA MEHATHCS
TEIUI0Ta UCIIAPEHUS C YBEIMUEHUEM TEMIIEPATYPBHI.

Pa6ora 2.5.1.

1. Ecnim mpomyckaTh HECKOJIBKO ITY3BIPBKOB B CEKYHAY, MaHOMETP ITOKa3bIBacT
MpaK —THYECKHU TOCTOSIHHOE AaBiieHue. [loueMy Obl HE U3MEPATH €ro?

2. Tloyemy cnemayet u3MepsaTh UMEHHO MaKCHMAJIBHOE JaBJICHUE?

3. Tlouemy morpy»keHue UIJIbl yMEHBIACT BIMSIHUE TETUIOBOT'O PACIIUPECHHUS?

4. TlouyeMy my3bIpbKHU HE JOJKHBI KacaThCs AHA?

5. MoxHO 1M, HE 3Has TJIyOWHBI TOTPYXEHHS WIJIbI, ONPEACNUTh G, H3MEpSsl Mak-
CUMaJbHOE U MUHUMAJILHOE JaBJICHHE MTPH NMPOTAIKUBAHUU MTy3bIpbKa?

6. Ilonp3ysick MOMyYEeHHBIMU PE3YIbTATAMH, OIICHUTE KPUTHUECKYIO TEMIIEPATYPY aHUIIHHA.
7. Tlo3BousseT U NIPOBENEHHBIN PKCIIEPUMEHT 3aMETUTh HEIMHEHHOCTD 3aBUcUMOCTH o(T)?
8. Kakme morpemrHoctd mpeoOiagaloT B OKCHEPUMEHTE: CIIy4YaillHble WM CHCTEMa-
TH4ecKue?

9. Kakas BenMYMHA JIOJDKHA CTOSITH B ()OPMYJIC JIJISl BBICOTHI MTOJHSTHS KHIKOCTH B KaIlWJI-
Jsipe: GBOAa—BO3/IyX WM GBOJA—CTEKIIO?

Pabora 2.5.2.

1. Tlouemy B Qopmynsl (4) u (6) BXOOUT TOIBKO KOI(PPHUIMEHT MOBEPXHOCTHOTO
Ha~TSOKEHMS BOJIbI (IPaHUIBI BOJA - BO3/IyX) M HE BXOAIT KO3((DUIIMEHTHI TOBEPX "HOCTHOTO
HaTSDKEHUSI CTEHKa - BO3/1yX U BOJIa - CTEHKa?

2. Tlouemy 3arps3HEHHs KOJbIla A W BHYTpEHHEH moBepxHoOcTH KioBeThl C (puc. 1) moryr
MOBJIUATH HA PE3YyIbTAThl U3MEPEHUN?

3. Tlowemy mpu ompeneneHun BenndrHbl F Bec KombIia A B BO3/IyXe PEKOMEHIYETCS U3Me-
PATH HE J10, & TIOCJIE €r0 OTPhIBA OT BOJBI?

4. BeiBegute popmyimy (8).

5. IlpoaHanu3upyiTe BO3MOKHbIE TPUUUHBI TOTPEIIHOCTEHN B KaXK0M U3 SKCIIEPU MEHTOB.

PabGota 2.5.3.

1. C momomiplo TEOpHH pa3MepHOCTEeW HaauTe (HOpMyNly JUisi CKOPOCTH BOJH, pac-
MPOCTPAHSIOMIUXCS IO MOBEPXHOCTU KUAKOCTU, TPU OONBIINX 3HAUYEHHUAX A, KOTJAa MOKHO
npeHeOpeys BKIAA0M CHII TOBEPXHOCTHOTO HATSKEHUSI.

2. Tloctpoiite rpaduk 3aBUCIMOCTH CKOPOCTH IPaBUTALMOHHO-KAMUJUISPHBIX BOJH OT JIJTH-
HBI BOJHBL. [Ipy Kakoi JuiMHE BOJHBI CKOPOCTh PACpPOCTPAHEHHS OKA3bIBA "€TCS MUHUMAJIb-
HO?

PaGora 3.1.1.

1. TlpuBenute Gpopmymy JUisl MOJISI TOYEYHOTO MAarHUTHOTO AUIIOJSL.

2. Tlomyuwnte popmMyIry Uit MATHUTHOTO TIOJISI B IEHTPE KPYTrOBOTO BUTKA C TOKOM.

3. KakuMm m0mKHO OBITH BHYTpEHHEE CONPOTHBIICHWE UCTOYHHKA HATPSHKCHHUS, YTOOBI EM-



KOCTh YCIeBaJla pa3psiKaTbcs MEX1y 3aMbIKaHUSIMU BuOpaTopa?

4. Mpl uzMepsieM He moje 3emild, a IoJie BHYTPH 3/aHus. Biuser im 3T0 Ha TOYHOCTb
ONpeIeTICHUs AIEKTPOIMHAMUYECKON TOCTOSIHHOM?

5. VYCTaHOBHUTE COOTHOLIEHMSI MEXIY 3PCTEAOM U aMIIEpOM Ha METP, TayCCOM M TECIOM,
MaKCBEJUIOM U BeOEepOM.

Pabora 3.1.2.

1. Ouenure omuUOKY, BO3HUKAIOIIYKD BCJIEJICTBUE TOrO, YTO paBHOBECHE BECOB
yCTa HABJIMBAJIOCH MPU HATMYUU HEOOJBIIOTO 3a30pa MEXAY ITH(PTaMU U KOHTAKTHBI "MHU
IUIACTUHAMHU, a U3MEPEHUS IPOU3BOIATCS IIPU OTCYTCTBUHU ITOTO 3a30pa.

2. Tlokaxwure, YTO AJIEKTPOCTATUYECKUN BOJBTMETP MPHUTOJCH JJIsi U3MEPEHUs! KaK IMOCTO-
SHHOTO, TaK U IEPEMEHHOTO HAIIPSKEHMSL.

3. Tlokaxwurte, 4YTO M3MEPEHUs I1a NIEPEMEHHOM TOKE OINpeNessaoT UMEHHO 3(ddek—TuBHOE
3HA4YEHUE ero HaIPsKEHUS.

4. Yewm omnpenensieTcs UHTEPBaI YacTOT, B KOTOPOM MOKHO M3MEpSTh IIEpEMEHHbIE Harpsi-
KEHHUS C IIOMOUIBIO 3JIEKTPOCTATHUECKOTO BOJIbTMETpa?

Pa6ota 3.2.1.

1. Yto Ha3BIBACTCS MMIICIAHCOM SJICKTPUUYCCKOM 1ern?

2. Kak ckiaspIBalOTCs MMIICAHCHI MPU MTOCIIC0BATEILHOM U MapalIeIbHOM CO¢IMHECHUN
9JIEMEHTOB JICKTPUYECKOM IeTH?

Pabora 3.2.2.

1. Ilouemy noka3anue BojapTMeTpa VR+L He paBHO cymme mokazaHuil BoJbTMETpoB VR u
VL? B namem cinyuyae VR+L < VR + VL . MoxeT Jin HEpaBEeHCTBO UMETh JIPYroi 3HaK?

2. Tlouemy mpu pe3oHaHCE B CXeMe Ha pHC. 2 3JUIMIC Ha dKpaHe ocumuiorpada BBIPOXKIa-
eTcsl B IpsAMY0?

3. U3 dero ckiagpiBaeTCs aKTUBHOE COMTPOTHBIIEHUE KATYIIKH C CEPIACYHUKOM?

4. TlosicHute npUHIMI pabOTHI BaTTMETPA.

5. BeInonHseTcs au yclioBUE KBAa3UCTAMOHAPHOCTU TOKOB B HcIonb3yeMoil cxeme? [loue-
My?

6. Ha kakoii yacToTe ryaut Katymka?

Pabora 3.2.3.

1. TlpuBenute Bce u3BecTHbIC BaM onpeneneHus pesoHaHca.

2. Kak ycraHoBuTh Hanuuue pe3oHanca B nenu? [lepeuncnure Bce u3BecTHbIe BaM npusHa-
KU.

3. Tlomyuute Gpopmyity, CBA3BIBAIOILYIO JOOPOTHOCTH M CONPOTUBIIECHUS.
4. Kakue Npu4rHbI IPUBOJAT K MOTEPSM SHEPTUU B KOHTYpe?

5. 3aBUCAT JIM MOTEPHU SHEPTHH OT YaCTOThI TOKa?

6. Ilomyuute popmyiy, cBs3bIBatomyto Rpes u rL.

Pabora 3.2.4.

1. Yto Ha3pBaeTcsi COOCTBEHHOM 4YacTOTOM, JOOPOTHOCTBIO, JIOrapu(pMUYECKUM
e KPEMEHTOM 3aTyXaHHus Koje0aTeIbHOro KOHTypa?

2. Kakas mmockocTh Ha3bBaeTcs (pa3oBoO TIOCKOCTHIO KOeOaHu i ?

3. Kak ompenenuTh JorapupMHUECKUN JEKPEMEHT 3aTyXaHHs 10 KapTHHE KoJie OaHWd B
($ha30BOM MIOCKOCTH?



Pabora 3.2.5.

1. BeBenure dpopmymy (2.57).

2. Haiigure wuactHOe pemeHue ypaBHeHHs (2.44), He mepexois K KOMIUIEKCHBIM
BemMunHaM. (Yka3zanue: pemenue (2.44) cnenyer uckats B Buge Al sin Qt + A2 cos Qt.)

3. TNomyuure Bce paBeHcTBa (2.28), onpeaenstonue 100pOTHOCTh KOHTYpa. B uéM cocTout
¢du3uveckuii cMbICT 10OPOTHOCTH?

4. B Kakux ciy4asx MO>KHO TOBOPHUTbH, UTO KOJICOATEIbHBII KOHTYp €1a00 CBsI3aH C JPYru-
MU 3JIEMEHTaMH CXEMBbI?

Pabora 3.2.6.

1. MaiiTe onpezeiieHre TMHAMHYECKOU IMOCTOSTHHOM rajsBanoMeTpa. OT yero oHa 3aBUCUT U
B KaKMX €MHUIAX YKa3bIBAa€TCs B NACIIOPTE rajibBaHoMeTpa?

2. Kakue pexuMbl [BWKEHUS paMKH BO3MOXHBI TMpU paboTe TajabBaHOMETpa B
CTa [MOHAPHOM pexxumMe? B kakoM U3 3THX PeKUMOB yI00HO MPOBOAUTH U3MEPEHUS MTOCTO-
STHHOTO TOKa?

3. Kak m3mensiercst koadduureHT 3aTyxaHus MOABUXKHOM CHUCTEMBI TajJbBaHOMET "pa MpHU
YBEJIMYEHUH OMHYECKOTO COITPOTUBIIEHUS €r0 Lenu?

4. Tlouemy pamka rajibBaHoMeTpa OBICTPO yCIIOKauBaeTcs Mpu 3aMbikaHuu Kiaroda K1 (cm.
puc. 2)?

5. 3aueM B MOJIOCaX MarHUTa TajdbBaHOMETpa AENAIOT BhIPE3 IMIMHIAPUYECKON (opMbI?
(puc. 1)

6. B 4éMm CcymHOCTh OAJUTMCTUYECKOTO pekrMa padboThl raibBanoMeTpa? Jlaiite ompenere-
HUE 0aJUTMCTUICCKON TTOCTOSTHHOM TalIbBAHOMETPA.

7. Tlpm Kakux YCIOBHSIX TMEpPBBII OTOpOC TaimbBaHOMeTpa, paboTa rmero B Oal-
JUCTUYECKOM pPEeXUME, MaKCUMaJieH?

8. Bemeaure hopmyiry (30).

9. Ilpm 3Hauenmsx R > 10Rkp Bo3mMoxHO oTkioneHue rpadpuka 1/62 = f[(Ro + R)2] or
npsimoit. Uto cneqyer ydecth 71t 0ObSICHEHHS 3TOTO OTKIIOHEHUS?

Pabora 3.3.1.

1. Hapucyiite u 00BSICHHTE CXEMbl M3MEPEHHs YIEIBHOTO 3apsa dJEKTPOHA ME TOJIOM
MarHuTHON (POKYCHPOBKH U METOI0M MarHeTpOHa.

2. OOBsICHUTE NMPUHLIKI AESHCTBHS AIEKTPOHHO-TY4€BOM TpyOKH ocruiuiorpada.

3. OOBsicHUTE NPUHIMIT PaOOTHl MIIIIMBEOEpPMETpA.

4. Tloyemy B METOJIe MarHETPOHA MCIIOJIB3YETCS aHOA U3 TPEX LMWIMHIPOB, a HE U3 OJHOr0?

Pa6ora 3.3.2.

1. Hapucyiite kauecTBeHHbIE IpaUKH pacripesiesieHus moTeHnuana vV (r) Mex,y KaToJloM U
aHOJIOM: a) IpHU HYJIEBOH pa3HOCTH MOTEHLMAIOB MEXY KaTOJIOM U aHOAOM; 0) mpu 0oib-
10} Pa3HOCTH MOTEHIMANOB (PEXHUM HACBIILEHHUsS ToKa An0—a). OOBICHUTE 3TU pacnpese-
JICHHUA.

2. KauecTBeHHO M300pa3uTe 3aBUCUMOCTh TOKA JMO/a OT HaNpsDKEHUs Ha aHO e B 00Ja-
CTH OT OTPUIATENHHBIX HANPsHDKEHUI Va 10 OONBIINX MOJIOKUTENbHBIX. [[oKaXkuTe Ha 3TOM
rpaduKe y4acTOK HANpsOHKCHHUH, MPH KOTOPBIX BBIMTOIHSACT "CS «3aKOH TPEX BTOPHIX». UeMm
OOBSICHAIOTCSI OTKIIOHEHHSI OT ATOTO 3aKOHA MIPH MAJIBIX M OOJIBIINX HANPSHKEHUSX Ha aHOIE?
3. Kak BimseT TOK Hakajia KaToja Ha TOK JWO0Ja MPH HEM3MEHHOM HampspKEHUH na aHoje?
[TpuBOIUT JIK 3TO K MOTPELIHOCTH U3MEpeHus e/m?



Pabora 3.3.3.

1. Tlouemy He cienyeT BBIOMPATh KAIUTH CIUIIKOM OOJBIIOrO W CIUIIKOM MaJeHb "KOTO
pa3zmepa?

2. Kakue HanpspKeHUs COOTBETCTBYIOT ONTUMATBHBIM YCIIOBUsM ombiTa? [IpuBe—nure pac-
4EThI (CM. 1. 1).

3. Hapucyiite rpadguk 3aBUCHMOCTH CKOPOCTH KaIlld B TIOJIE CUJIBI TSHDKECTH OT BPEMECHH U
YKaKUTE HAa HEM BpeMs U MyTh peiaKcaluu.

4. 3Has mapaMeTpbl YCTaHOBKH, OLIEHUTE EMKOCTh KOHJeHcaTopa C U BpeMs ero paspsaku
yepe3 conpoTusieHue R (tuomaas miactun = 20 cm2).

5. Kakue em€ crmocoObl U3MepeHus 3apsiaa AIEKTPOHA BaM U3BECTHBI?

Pabora 3.3.4.

1. Kakue BemiecTBa Ha3bIBalOT AMAJIEKTPUKAMH, IIPOBOJHUKAMH, MOIYHIPOBOJHU "KamMu?
YeMm 0OBACHSETCA pasiMyMe MX JIEKTpHUUecKUX cBOMCTB? Kak 3aBHCHUT OT TeMmepaTypbl
IIPOBOAMMOCTD METAJUIOB U IOJYyIIPOBOJHUKOB?

2. Jlaiite omnpeneneHue KoHcTaHThl Xosa. Kak  3aBucuT KoHcTaHTa Xojula  OT
TEMIIEpPaTypbl y METAJJIOB U IOJIYIPOBOJIHUKOB?

3. 3aBUCHT JM pe3yibTaT U3MEPEHUs] KOHCTaHThl X0Jula OT TeOMeTpUn oopasua’?

4. Kaxk yctpoeH MuuinBeOepmeTp? 3aBHUCAT JIM €ro MOKa3aHUsl OT CONPOTUBICHUS U3MEpU-
TeJIbHOM KaTymku? KakuM 0KHO OBITH 3TO COIPOTHBIIEHHE IO CPAaBHE "HHIO C CONPOTUB-
JIEHHEM KaTyIIKH 1prOopa: OOJbIINM WIN MAJICHbKUM?

5. IMomyuuTe BpIpa)k€HHE KOHCTaHTBI X0JUIa ISl MATEPHAIOB C IBYMSI TUIIAaMH HO CUTEJIEH.
IIpu BBIBOZIE UCIIOIB3YITE YCIOBUE PABEHCTBA HYJIIO ITONIEPEYHOTO TOKA.

Pabora 3.3.5.

1. Kakue BemiecTBa Ha3bIBAIOT AMDJIEKTPUKAMH, MPOBOJHUKAMH, MOJIYINPOBOJHU "KaMU?
Uem oOBsICHSETCS pa3ivuue UX IEKTpudeckux cBoicTB? Kak 3aBUCHUT OT TemmepaTypsl
IPOBOAMMOCThH METAJJIOB U MOJYIIPOBOJHUKOB?

2. Jlaiite ompenenenune KoHcTaHThl Xoma. Kak 3aBucHT KOHcTaHTa Xojula OT
TEMTIepaTypbl y METAIJIOB U MOJIYIPOBOJIHUKOB?

3. 3aBUCHT 1M pe3ysIbTaT U3MEPEHHS KOHCTAHTHI X0JIJIa OT TeOMETpUHU oOpasia?

4. Kaxk yctpoeH MuiuinBeOepMeTp? 3aBHCAT JIM €ro MMOKa3aHUsl OT CONPOTHUBICHUS U3MEpU-
TeJbHOM KaTymku? KakuM OMKHO OBITH 3TO CONMPOTHBIIEHHE MO CPAaBHE "HHUIO C COMPOTUB-
JIEHHEM paMKH MpUO0pa; OONBIINM WIH MAIEHBKUM?

Pa6ora 3.3.5.

1. Uccnenyiite ypaBHEHUS JBMXKEHHUS AJIEKTPOHOB B MPSAMOYTOJBHOU IJIACTUHKE. 3aBUCHUT
JIM COTPOTUBJICHUE INIACTUHKU OT MHIYKIIMK MarHUTHOTO 10JIs?

2. Tlosicuure kadecTBeHHO (0e3 (hopMyi), moyeMy COINpPOTHBIEHHE OOpasla 3aBUCHT OT
MarHUTHOT'O TOJIS.

Pabora 3.4.1.

1. OObsicHUTE CYyTh METOJIa U3MEPECHHSI MATHUTHOW BOCTTPUUMYUBOCTH.

2. Hamwmmrte BBIpaXEHWS JUISI MarHUTHOM CWIIBI, JICHCTBYIONIEH Ha oOpaser,
MO —MEIIEHHBIN B HEOJTHOPOTHOE MAarHUTHOE TOJIE.

3. Kak M0xHO yOeUThCS B OJTHOPOJHOCTH WJIM HEOJHOPOIHOCTH MAarHUTHOTO TOJIS B 3330-
pe dIIeKTpoMarHuTa?



4. Kak npoBepUTh SKCIIEPUMEHTAIILHO, BIUSAET JIM HAMarHUYEHHOCTh BECOB HA Pe3yJbTaThl
M3MEPEHHS] MAarHUTHOW BOCIIPUUMYHUBOCTHU?

Pabora 3.4.2.

1. Kak oOBACHUTH SIBJCHUS Napa- U JUaMarHeTU3Ma ¢ MOJICKYJIIPHON TOUKH 3pe—Hus?

2. Yem orTnmuaroTcs napa- 1 peppoOMarHeTUKU B OTCYTCTBHE MarHUTHOTO TTOJIsA?

3. Cdopmynupyiite  o0muii  (u3WUeCKUid  NPUHIMI,  OOBSCHSIONUN  SBICHHE
JMa—Mar"erusma.

4. KauectBeHHO wu300pasure Ha oxHoMm rpajpuxke B(H) nmns mapa-, mma- u  dep-
pO—MarHeTHka.

5. 5I'" Kakoii BKJaJ B MArHUTHYIO BOCIIPHMMYHUBOCTH 00pa3iia BHOCUT MPOBOAUMOCTD Taf0-
auHusA? Kak cBs3aH 5TOT BKIIAJ ¢ pa3MepoM KPYMHHOK, YaCTOTOW U YAEJIbHON MPOBOIUMO-
CThI0? 3aBUCHT JIM ATOT BKJIAJ OT Temneparypbl? OLeHUTe 3TOT BKJIAJ U KPYIHHOK pa3Me-
pom 0,5 Mm.

Pabora 3.4.3.

1. Yem oramuaroTcs aToMbl Iapa- U JUAMarHETUKOB IO MarHUTHBIM XapaKTePHU 'CTUKAM B
OTCYTCTBME MarHUTHOTO I10JIsA?

2. Kak u3MeHs0TCs XapakTepUCTUKH BellecTBa Npu (a3oBbIX Mepexojax MepBOro U BTO-
poro poaa?

3. Kakue 1Ba KOHKYpHUPYIOIIUX B3aUMOACHCTBUS MKy aTOMaMHU XapaKTepHBbI 1 Gpeppo-
MarHMTHOTO BelecTsa’?

4. Ha omHoM rpaduke KadecTBEHHO H300pa3WTe HavyajJbHbIE KPWUBHIE HAMArHUYH "BaHHS
B(H) nnst peppomarneTuka npu TpEX TeMIiepaTrypax: KOMHATHOH, 00jee BBICOKOH M TeMIie-
patype Bbiie Touku Kropu. Ykaxkure Ha ocu H, rae nexut obnacth, COOTBETCTBYOILAS
YCIIOBUSIM HAcCTOALIEH paboOThI.

Pabora 3.4.4.

1. Tlouemy pexomeHyeTcs HaYMHATh 00XO0/1 NETJIM C HAachIeHus obpa3ua’?

2. HOJ'Iqu/ITe BBIPAXKCHHUC, CBA3BIBAIOIICC OTKJIIOHCHHUE PAMKH IraJIbBAHOMETPA U U3 MCHCHHUC
UHAYKIIH 00pasia. [Ipy KakuxX ycIoBHSX CIIPaBeTMBO 3TO COOTHOIICHUE?

3. Tlonp3ysck TeopeMol O MUPKYISIUH, TOTyIuTe GOpMyITy /Ui HaNpsHKEHHOCTH MarHHT-
HOTO TOJISl B JUIMHHOM COJICHOMJIE.

Pa6ota 3.4.5.

1. IIpu xakoit hopme 006pa3oB, MOMEMIEHHBIX B OTHOPOJHOE MarHUTHOE TOJIE, NX HaMarHu-
YEHHOCTH MIOCTOSIHHA M0 BCEMY 00BhEMY?

2. [Mouemy st HAOMIOCHUS TIETIU TUCTEPE3UCa UCTIONIB3YIOTCS 00pasiibl B BUIE TOPA, a HE B
BUJIE CTEPKHS?

3. [louemy mpu KanuOpPOBKE TOPU3OHTAIBHON ocH ocuuuiorpada He0OXOAUMO OT KIII0YaTh
HAMarHUYUBAIOTYI0 OOMOTKY?

4. O1eHUTE MOTPEIIHOCTh, KOTOpasi BO3HUKAET MPU U3MEPEHUU MHAYKIUU B, eciu uzmepu-
TeNbHAsl KaTyIIKa HETIOTHO HajeTa Ha o0Opasell; HampuMep, eciu o0pasell 3aHMMAaeT BCEro
MOJIOBMHY OXBAaThIBAEMOM €10 IUIOIIAIH.

Pabora 3.4.6.
1. Tlonyuute ycnoBue Bo30OyxaeHHUs KosnebaHuil (3), Koraa UHIYKTUBHOCTh MEHS€TCS IO
rapMOHHYECKOMY 3aKOHY:



L = LO[1 — m sin(2wO0t)].

HanumuTe 3aK0oH H3MEHEHUS TOKa, BO30Y»X/1aeMOro B KOHTYpeE.

2. Ilouemy B HameM ciyyae WHAYKTHBHOCTH MpPONOpHHMOHANIbHA AuddepeHnnansHoi
MarHUTHOM MPOHUIIAEMOCTH?

3. Hapucyiite xauecTBeHHBIH rpaduk 3aBUCUMOCTH WU} OT BETUYMHBI OJMAarHUYNBAIO-
HIeT0 TOKA JJIs IETJIA THCTepe3uca, n300pakEéHHOM Ha puc. 1.

4. Ha xakux emni€ yactorax (B IPHUHIIUIE) MOTYT BO30YKIaThCs KOJeOaHUSI B KOHType Ia-
paMeTpoHa Mpu OOJBIINX W3MEHEHHUSX UHIYKTUBHOCTHU?

Pazpen S.

1. Ilpu kakux yciroBUSX BO3HHMKAET razoBblil pazpsan? OT Kakux MapameTpoB ra3a 3aBUCUT
NOTEHLIMAJ 3a)KUTaHUs Ta30BOT0 paspsia?

2. Ilonw3ysice xpuBoii [lamena (puc. 5.5), onpenenure HANPSHKEHHOCTh JICKTPH IECKOTO
0JIs1, IPYU KOTOPOM MPOUCXOTUT MPo00il BO3ayXa Mpu aTMOC(HEPHOM J1aB JICHUU.

3. Urto Takoe nebaeBCKHI paanyc SKpaHUPOBAHHUS?

4. Jlaiite onpesesieHne NOHATHUSA TJ1a3Ma.

5. Ilouemy moTeHuHan 30HAA, MOTPYKEHHOTO B IUIa3My M OTKIIIOUEHHOTO OT MCTOY "HUKA
MUTaHM, OKa3bIBACTCS OTIMYHBIM OT MOTEHIANIa OKPYKAIOIIEH MIa3Mbl?

6. Uem ompexpensieTcs BEIMYUHA 30HI0BOTO TOKA HACHIIIICHUS?

7. Yem ompenensieTcs TeMiepaTrypa 3JIeKTPOHOB M HOHOB B I1a3zMe?

Pabora 3.5.3.

1. Kakue koneb6aHus Ha3bIBAIOTCS PEIAKCALUMOHHBIMU?

2. Ot Kakux MmapaMeTpoB raza 3aBUCUT HANPSHKCHHUE 3QKUTaHUS CTaOMIIOBOIbTA?

3. Tloyemy HampspKEHHE TallIeHHUs CYIIECTBEHHO MEHBINE HAMIPSDKEHUS 3a5KUTaHuUs ?

4. Kak 1o BOJIbT-aMIIEPHON XapaKTEPUCTHKE CTAOMIOBOJIbTA M M3BECTHBIM IIapa MeTpam
reHepaTropa HalWTH TOK B JIaMII€ B CTAIIMOHAPHOM PEXHMe?

5. UTo Takoe KpUTHUYECKOE COMPOTHUBIICHUE pellaKCalluOHHOro reHeparopa? OT 4e—TO OHO
3aBUCHUT?

6. IloueMy KpUTHYECKOE CONMPOTHBIICHHE 3aBHCUT OT BEIMUYMHBI HampspkeHus U Ha BXOJe
re”Hepatopa? Paccmorpure puc. 3.

7. Tloyemy mpu mayioit EMKOCTH KOJeOaHHs HE BOSHHUKAIOT (JIaMIla HE TaCHET) Ja ke mpu R
> Rkp? OneHnTe «MaJoCTh» EMKOCTH, CPABHHUB BPEMsI peNIaKCAIlH U BPEMSI ICHOHU3AIINH.

Pa6ora 3.6.1.

1. Hapucyiite cnektpsl F(m):

a) OECKOHEUHO JITTMHHOW CUHYCOH/IBI;

0) cuHyCOUAbl KOHEUHO JITHBL;

B) MIEPUOAUYECKON MOCIETOBATENEHOCTH 1IyTOB;

T') IEPUOUYECKON TTOCTIEA0BATEIHHOCTH MPSIMOYTOIBHBIX UMITYIHCOB;

1) OHOTO ITyTa;

€) OJHOTO MPSIMOYTOJILHOTO UMITYJIbCA.

2. Kak u3MEHHTCS CIEKTP MEPUOUUECKOM MMOCIIEI0BATEIbHOCTH MPSAMOYTOJIbHBIX HMITYJIb-
COB, eciii yOpaTh KaXAbli BTOpOM MMIYJbC? Kak BBIMISIUT CHEKTP, €CJIU MOBTOPSTH ITY
IpOIEeTyPY, IIOKa HE OCTAHETCS OJINH HMITYJIBC?

3. Haiigute criekTp CHHYCOHMJIAIBHBIX KOJEOaHWU, MOTYTUpOBaHHBIX 1o (aze: f{t) = Ao
cos{mt + m cos Qt), cuutas m << 1. CpaBHUTE CO CIEKTPOM CHHYCOUbI, MOAYIHUPOBAHHON
10 aMIUTUTY/IE.

Pabora 4.1.1.



1. TlokaxkuTe, 94TO €CIM PACCTOSTHUE MEXIY TPEAMETOM U 3KPaHOM MpeBbiaeT 4f, To n300-
pa’keHHEe Ha SKpaHe MOKET OBITh MOIYYEHO MPH JBYX PA3IMYHBIX MO0 HKEHHSX JIMH3BI.

2. Onumwure METOIUKY U3MEPEHHS (DOKYCHBIX PACCTOSIHHI OTPHUIIATEIIBHBIX JIMH3.

3. [aiiTe onpeneneHus rIaBHBIX (OKYCOB, (DOKYCHBIX PACCTOSHUHN M TIIaBHBIX TUIOCKOCTEH
CJI0’KHOM EHTPUPOBAHHON ONTHYECKON CUCTEMBI.

4. Ormpenenure rpadUuecKd IMOJIOKEHHE TIABHBIX IJIOCKOCTEH CHUCTEMBI, COCTOSIICH W3
JBYX TOHKHUX JIMH3 — COOMparolieil M paccenBarolie, - ¢ U3BECTHBIMU (DOKYCHBIMU pac-
CTOSIHUSIMU U PACCTOSTHUEM MEXIY HUMMU.

5. JlaiiTe onpenencHus chepruIecKoil U XpOMATHUECKOH abepparuii.

6. OObsacuute, mouemy cepuueckas abeppamnus 3aBUCUT OT TOTO, KaKOH CTOPOHOM IIoC-
KOBBIITYKJIas JINH3a OOpaIieHa K UCTOYHUKY.

Pabora 4.1.2.

1. C xakoii 1eTbI0 IPH UCCIICOBAHUH MOJICIICH TEIECKOIIOB U MUKPOCKOIIA UCIIOIb "3YETCs
JIOTIOJTHUTEIIbHASL 3pUTeIbHast TpyOa?

2. Uemy paBHBI IONEPEYHOE, YIJIOBOE W TIPOJOJILHOE YBEIUYCHUS TEJIECKOIa, €CIH
ne—peaHre (HOKYCHbIC PACCTOSIHUS €ro OOBEKTHBA M OKYJsipa paBHbI COOTBETCTBEHHO fl =
40 cmu 2 =—2 cm?

3. Tlpu KaKoM yCIIOBHH YTIIOBOE YBEIHMUCHHE MUKPOCKOIIA PABHO MOTIEPEUHOMY?

4. BoiBemute ¢Gopmyny (4) u  OOBSCHUTE COOTBETCTBYIOIIMI METOJl H3MEPEHHUS
YBE UIMYCHUST MUKPOCKOIIA.

Pabora 4.1.3.

1. Yto HazbIBaeTCs MOJIHBIM BHYTPEHHUM OTpaskeHUuEeM?

2. Jlnst wero rpanu ab u ed npusm P1 u P2 nenarot MaToBeIME?

3. Ilpum KakWxX YCIOBHSAX CIOW JXUAKOCTH MEXAYy HCCIENyeMbIM TBEPABIM 00pas3loM Hu
npusMmoii P2 He BiuseT Ha U3MEPEHHOE 3HAUEHUE MT0Ka3aTeNs IPEeJIOMIICHUS ?

4. Yto Ha3bIBaeTCsI aTOMHOM W MosekyisipHoU pedpakiuei? ChopmyaupyiTe npa BHIO
AJTUTUBHOCTH 1151 pe(hpaKIid.

Pabora 4.2.1.

1. Tlouemy B 1ieHTpe Kosel HproTOHA B OTpa)XKEHHOM CBETE PACIOJIOKEHO TEMHOE MATHO?

2. Kax pacnonoxensl koiblia HproTOHa B IpOXosiieM cBete?

3. Tloyemy mmpuHa KoJjel yObIBaeT ¢ yBeIUUEHUEM MOPsIKa?

4. Tloyemy mpu pacuére MHTEP(HEPEHIIMOHHOW KapTUHBI HE YUUTBHIBAIOT OTPaK€HHE OT Iie-
penHeit (TI0CKO) TOBEPXHOCTH JIMH3BI?

5. BeiBeaurte popmyiy, CBA3BIBAIOINLYIO NIEpHo OMEHUM, BBIPAXKEHHBIN B 4HCie KO e, C
JUIMHAMU BOJIH CIIEKTPAJIbHBIX JTMHHMH.

6. IloueMy BHAHOCTH KOJIEI] YBEIMYMBACTCS TMPH TUaPparMUPOBaHUM IydKa IEpe]] OlaK-
WJUTFOMUHATOPOM?



7. Tloyemy nHTEp(EepEeHIIMOHHBIE KOIbIA OOIBIITMX HOMEPOB KaXKyTCS Pa3MBITHIMU?

Pabora 4.2.2.

1. Tlouemy mmactunku P1 u P2 unrepdepomerpa Kamena gomKkHbI OBITH JOCTATOY "HO TOJ-
cThIMH (HEe MeHee 2-3 cMm)?

2. Moryt 11 3TH IJTACTUHKHU CUJIBHO OTJIMYATHCS 110 TONIITHE?

3. OObsicHHTE, MOYEMY YBEITUYHBACTCS YHCIO HAOIIOAEMBIX HHTEPPEPECHIIMOHHBIX MOJIOC,
€CIIM Ha MyTH JIy4eil U3 OCBETUTEIISI yCTAaHOBJICH CBETO(UIBTP.

Pa6ora 4.2.3.

1. OObsicHUTE, TOYEMY IIPH MOOYEPETHOM MEePEKphIBaHKUH Iielieii D HaOmomaemas qudpak-
IIUOHHAs KAPTHHA HE CMEIIAeTCsl.

2. lTlouemy mmpuHa meIH S KOJUIMMATOpa JOJKHA OBITH JIOCTAaTOYHO Mainoi? Oue—HHTe
MaKCHUMaJIbHBIA pa3Mep ATOH IIeNH, €CJIM M3BECTHBI (DOKYC KOJIMMATopa M PACCTOSHUEC
MEXTY HICIISIMH.

3. byner nu HaOmoatbes 4€TKasi HyJIeBas 10JIOca, €CIIH MCCIIeyeMOe BEIIECTBO 00JaiaeT
3ameTHOM nucnepcuei n = n(h)? Caenaite COOTBETCTBYIOIINE OLICHKH.

Pabora 4.2.4.

1. C kakoil CKOpPOCTBHIO MABWXKETCS KapTWHA HWHTEP(PEPEHIIMOHHBIX IIOJIOC TIPH TIepe-
METIIEHUHU TTOJBUKHOTO 3epKajia’?

2. Yem orpaHudeHa HaMOOJbINASS U HAWUMEHBIIAsI CKOPOCTH JIBIKEHUS 3epKaja, KO TOpbIe
MOTYT OBITh U3MEPEHBI B HAIlIEH YCTAHOBKE MO JIOTJIEPOBCKOMY CMEIIEHUIO YaCTOTHI?

3. Uem ompenenseTcss TOYHOCTh B M3MEPEHUU JUTMHBI BOJIHBI Ja3epa? Kak 3ta TO4—HOCTh
3aBUCUT OT CKOPOCTH NIEPEMEILICHUsI 3epKajia’?

4. Kakywo ¢opmy HMEIOT HHTep(HEpPEHIIMOHHBIE TOJIOCHl TPH MPOU3BOJIBHOM  pac-
MO JIOKEHHU UCTOYHUKOB S1 m S27

PaGota 4.2.5.

1. Kak cBs3aHbl Mexay co00i (pYHKIIMM KOTE€PEHTHOCTH U KOHTPACTHOCTU U300paKEeHHH?
2. Kax u3mepuTh JUIMHY KOT€PEHTHOCTH, painyc KOT€PEeHTHOCTH?

3. Ha puc. 6 mpu mnepexojae uepe3 PKOI MAKCUMyMbl HHTEPHEPEHIIMOHHBIX I10JIOC
METHAIOTCA Ha MUHUMYMBI. [Touemy?

4. Kaxkos KIIJ] anexTpruyeckoit 1JaMIbl HAKaJTUBaHUs, UCTIONIb3YEMOM JIJIsl OCBEIe "HUs?

5. Kak 3aBUCHT paanyc KOT€peHTHOCTH OT IIWPHUHBI ONTHYECKOW IETH U PACCTOSIHUS OT
IEJIA JTO BXOJIHOM TIOCKOCTH MHTEpdepomeTpa’?

6. Kak m3meHuTCs 4nciao HabI0gaeMbIX HHTEP(HEPEHIIMOHHBIX TOJIOC, €CIIA MEXKTY TIa30M
¥ MHUKPOCKOIIOM YCTaHOBUTbH ONTHYECKUN HUILTP?



Pabora 4.2.6.

1. Kak BO3HHKAeT CHEKJI-CTPYKTypa U 4YeM OHa oTiau4vaercs oT audpakmuu Opaya—Todepa
Ha MEJIKOM ceTKe?

2. Ilpu xakux ycloOBUAX OyIeT HaONIOAAThCA CHEKI-KapTUHA TPU OTPAKCHHH OT
1€ POXOBATON IMOBEPXHOCTU?

3. Kak 3aBucut paguyc xoppemsimuu (HpazoBOro MHOXKHUTENS OT XapaKTEPUCTHUK Ma TOBOU
MOBEPXHOCTH, ITOKA3aTes MPEIOMIICHHS MaTepurana’?

4. Yewm ompexensercs anuHa BekTopa |[En| u yron ero mosopora Ha puc. 7?7

5. Yro Takoe paguyc WHANKATPUCHI PACCESIHUS M OT YEro OH 3aBUCHT?

6. Kax mcrosb30BaTh TUCTOrpaMMy KaMmephl IS €€ HacTpOHKu?

7. HaGmromanochk 1 B ONBITE HApYIICHHUE YCIOBHS <€igpy = 0?

Pa6ota 4.3.1. 3y4yeHue audpakiyu CBeTa.

1. O6bscHuTe, noueMy npu aAudpakuun OpeHesns Ha KPYriioM OTBEPCTHH B LIEHTPE
KapTHHBI MOKET OBITh KaK TEMHOE, TaK U CBETJIOE IIATHO, a IPpU AU(paKIuu Ha
OPENATCTBUM _ KPYIJIOM KpaHe MATHO Bceraa ceetioe (msatHo [lyaccona).

2. O0BscHUTE, TOYEMY CMeIleHHe 1ieau S2 B 00KOBOM HAIlpaBJIEHUH B YCTAaHOBKE Ha
puc. 3 He IPUBOJUT K CABUTY AU(PpaKIIMOHHON KapTUHBL. By/er au cmemaTscest
KapTHHA AU(PAKIMY IPU CMEUICHUH 1eNu S2 BJI0JIb OCH YCTaHOBKU?

3. Ilomyuunte Gopmyity JUist pacripesieleHusl MHTEHCUBHOCTH pu Audpakiuu Opa=
yHrogepa Ha JABYyX IIEsX.

4. BeiBenute popmyny (8). Ha nmpumepe pa3MbiTust HHTEpPEPEHIIMOHHON KapTHHBI
IIPU IIUPOKOM UCTOYHUKE OOBSICHUTE, YTO TAKOE IPOCTPAHCTBEHHASI KOT€PEHT =
HOCTb.

5+.Kak cBs3aHa BUAHOCTD HHTEPHEPEHIIMOHHON KapTHHBI C TPOCTPAHCTBEHHOM KOTe =
PEHTHOCTBIO cTOuHMKA? YeM oTiandarores rpaduki BUAHOCTH MPU TUCKPETHOM

Y HETMPEPBIBHOM U3MEHEHUH NTapaMeTpoB UcTOUHMKA? To ke 111 BpeMEHH 0i1 KO =
TEPEHTHOCTH.

6*.Chopmynupyiite Teopemy badun’e.

Pabota 4.3.2. J/Iludpakuus cBeTa Ha yJIbTPa3ByKOBOW BOJIHE

KoHTponbHbIE BOIIPOCHI

1. [ToxaxwuTe, 4TO MEPUOJ AKYCTHUECKON PEHIETKU COBMAJAET C JUIMHOM Oeryiiei
yIbTPa3ByKOBOM BOJHBI KaK B ciyyae Oeryniux, Tak U B Cliydae CTOSYMX BOJIH.
[Tokaxkute, uto hopmyna (4) cripaBeuIMBa s 000 MEPUOTUIECKOMN PEIIETKH,
HE3aBHCHMO OT TOTO, SIBJISIETCS JIU OHA aMIUIMTYIHOMN Win (a30Boil.

2*.Kak n3meHseTcst BO BpeMEHH HHTEHCUBHOCTh CBETa B TU(PAKIIIOHHBIX MAKCUMY =
Max pa3HOro Mopsaka npu AU(pakiuy cBeTa Ha Oerymux U Ha CTOSTYUX yIbTpa™
3BYKOBBIX BOJIHax?

3*.B uém oTnuune Metona TEMHOTO I0JIs OT MeTo/1a (a30BOro KOHTpacrta?
4x.ChopMynupyiTe SKCIIEPUMEHTAIBHBIN KPUTEPUH TOTO, YTO aKyCTHUECKAs peIiéT =
Ka SIBJISIETCS 9YUCTO (ha30BOM.

Pa6ota 4.3.3.VcciaenoBanue pa3pemaroiieid crrocoOHOCTH MUKPOCKOIa MeTofoM Ab6Ge
KoHTpoIibHBIE BOTPOCHI
1. KakoMy yCIIOBHIO JTOJDKHO YJOBIIETBOPSITH PACCTOSTHUE MEXKITY CETKOW U DKPAHOM,



yTOOBI Ha PKpaHe Habmoaanace qudpakironHas kapTuHa @paynrodepa?

2. Iloyemy npu HaOMOACHUN AU(PAKINK HA YAAIEHHOM SKpaHe TU(PPaKIUOHHBIE
MaKCHUMYMBI B CITy4ae KPYIHBIX CETOK MEePEKPHIBAIOTCS?

3. [Touemy mpenMeT pacrionaraetcsi BOIU3U nepeHeii GoKaIbHOM MITOCKOCTH 00BEK =
THBa MUKpOCKoma?

4. IouemMy npu CMEIICHUU CETKH B MOMIEPEYHOM HAIIPABICHUH MEPBUYHOE H300paxe =
HHUE HE MEHSETCs, 8 BTOPUYHOE CMeIaeTcs?

5+.Kakoii mpocTpaHCTBEHHBIH (PUIBTP CIENYET PaCHOIOKHUTh B 3aHEH (HOKATbHON
IUIOCKOCTH OOBEKTHBA, YTOOBI MOJIYUYUTh B INIOCKOCTH P2 n3obpaxeHnue ceTku

C YMEHBUICHHBIMU B JIBa pa3a JMHEHHBIMHU pa3Mepamu siueek?

Pa6ota 4.3.4. Meton npeobpaxenus Oypbe B ONITHKE

KoHnTponbHbie BOpochl

1. Kak cBsi3anbl Mex1y coO0i n300paskeHusl, Ha0II0JaeMbIe B TUIOCKOCTAX P1,

p2?

2. Yro 0611ero Mexay CrieKTpoM OJUHOYHOM LIENIN U CIEKTPOM MEPUOINYECKON MO =
CJIEIOBATENLHOCTH IeNIel TaKOi ke IMUPUHBI?

3. Kak cBsi3anbl Mex 1y cO00i MIMpUHA IIETH U IIUpUHA e creKTpa’?

4. B pabore Habmrogaercs kapruHa nudpakuuu Opaynrodepa Ha cetke. Kakue ma=
paMeTpbl CETKH MOYKHO OTIPEIENIUTH 110 3TOW KapTuHe?

5. Yto 0011Iero u 4eM OTIUYAI0TCS CIIEKTPHI, oOpa3yromuecs npu qudpakiun Opa=
yHrogepa Ha I1eI1 U Ha Bosioce?

Pabora 4.3.5. 3yueHue ronorpaMmsl

KoHTpoJIbHBIE BOIIPOCHI

1. B yem cxo0/1cTBO U pa3ianyune roj0rpaMMbl TOYEYHOTO HCTOUYHUKA U 30HHOM IU1a <=
ctuaku Ppenens, pororpadun xonern Herorona?

2. Yro usmMeHHUTCs B U300pa’KEHUH rOJIOrpaMMbl TOUEYHOI'O UCTOYHHMKA, Ha0I0Aae =
MOT0 T10 cXeMe, N300pakE€HHOI Ha pucC. 1, eclu yCTpaHUTh TOYEUHbIH ucTOUHUK O’
1,

noMecTuB B (hokyc nuH3bI JI He0O0bII0M Henpo3padyHbIil SKpaH-GUILTP?

3. Kak u3menurcst GoKycHOE pacCTOSIHHE IOJI0rpaMMbl TOUEYHOTO UCTOYHHKA, €CIIN
OHa ObUIa MOTy4eHa NP OAHOMH JUIMHE BOJHBI, @ OCBEIIAETCSI CBETOM C IPYTroi
JUTHHOH BOJIHBI?

4. Yem onpenensercs MUHUMAJIBbHBIN pa3Mep TOJIOrPaMMBIL, TP KOTOPOM MOXHO
BOCCTaHOBUTH M300paXkeHue npeamera?

5. Kak uzmensrcsa maciutaObl JeHCTBUTENIFHOTO U MHUMOTO N300paskeHHi peamera,
€CJIA TOJIOTPAMMY OCBEILATh PACXOJAIIEHCS NN CXOIALIEICS BOTHON?

6. Kak 3aBUCHT JMana3oH yrioB, MO KOTOPBIM MOXHO pacCMaTpUBAaTh MHUMOE U300 =
paxxeHue mpeaMeTa, OT pa3pemiaIIe crnocoOHOCTH (POTOIMYIBCUU, OT IIUPUHBI
CIEKTpa UCTOYHHUKA cBeTa?

Pa6ota 4.3.6. Jludpaxius cBeTa Ha MEPUOANIECCKUX CTPYKTYpax (CaMOpErpOTYKIIHS).
KoHTposibHBIE BOITPOCHI

1. OtieHnTE, HA KAKOM PACCTOSTHUM OT SKpaHa J0 PEIIETKH BBITOIHIETCS yCIOBUE
nudpakmun Opayarodepa.

2. IloyeMy B SKCIIEPUMEHTE MOTYyYAETCs JINIIb HECKOIBKO YETKUX PEMPOIyIIHPOBaH =
HBIX N300pakeHU peréTok?

3. OOBsICHHTE, KaK MOTyJaeTCs BEIpaKEHUE JUTsl HANIPaBJICHUS Ha TU(PPAKIINOHHBIE



MaKCHMYMBI.
4. O0bscHUTE, TOYEMY H300paKeHUE TPOBOJIOYHON CETKH PENPOIYLUPYETCs, a U300 =
pa’keHHe OJIMHOYHOM MPOBOJIOYKH HE PEMPOTYyLIUPYETCH.

Pabora 4.4.1. AMmumntynHas TudpakiuOHHAs PEIIEeTKa

KoHTpoJIbHBIE BOIIPOCHI

1. laiiTe onpeseneHne CIEKTPAIbHBIX XapaKTEPUCTHK AU(PAKIIMOHHON PEIIETKY.

2. Chopmynupyiite kpurepuii Penes.

3. Kak MEHAI0TCSI YIII0BbIE XapaKTEPUCTUKH CIIEKTPOB MPU U3MEHEHUU NIEPUOJIA pE =
mETKH, pa3Mepa ITpUxa, pazMepa Bce pemérku?

4. M0>XHO JI1 IO CIIEKTPY PTYTHOM JIaMIIbl ONIPEAEIUTh B BAlIMX OIbITaX JUCIIEPCU =
OHHYIO 00J1aCTh?

5. Kakue pusnueckue U TEXHUUECKUE IPUUNHBI OLIPEEIIAIOT YUCI0 3 PEeKTUBHO
paboTaroUMX IWTPUXOB AUPPAKIMOHHON peméTKky 60IbIIoro pa3mepa?

Pa6ota 4.4.2. ®a3oBas qudpakiimoHHas penieTka.

KoHTponbHbIe BOIPOCHI

1. MaiiTe onpeaeneHus: CIEKTPAIbHBIX XapaKTEPUCTUK SIIIENeTTa.

2. B yem 3akiroyaetcs MperuMyIeCcTBO IIIETIETTa [0 CPABHEHUIO C aMILTUTYTHOU U =
(bpakIMOHHON PeméTKoM1?

3. Kakotii ayieMeHT criekTpaibHOro npubdopa: sIeneTT, FoHuoMeTp, Bamr a3 (uyB=
CTBUTEJIBHOCTh, OCTPOTA 3pEHHUS) _ OKa3aj HauOoJbllee BIUSIHUE HA TOYHOCTh
OIICHKH pa3peniaronieil CnocooHOCTH?

4. HapucyiiTe NpUHUUINAIBHYIO ONITUYECKYIO CXEMY YCTAaHOBKH JIJISl ONIPEAETICHUS
paboyero nopsiika suIeseTTa U ero padodel JJIMHbI BOJIHBIL.

5. Hapucyiite kaueCTBEHHYIO 3aBUCUMOCTh HHTEHCUBHOTH OT yTJjia U3JIyYEHHUS B
JaJIbHEW 30He /1715 pabouell IJIMHBI BOJIHBI. JIIENeTT padoTaeT B aBTOKOJIMMA =
LIUOHHOM pPEXKHUME.

Pa6ora 4.4.3. 3ydyeHne npu3Msbl ¢ TOMOIIbIO TOHUOMETPA.

KoHTpoJIbHBIE BOIIPOCHI

1. JaiiTe onpeneneHne CueKTpaabHbIX XapaKTEPUCTUK IPpU3MbL. YeMy paBHa €€ quc=
NEepCUOHHAas 00J1acTh?

2. BeIBeIUTE COOTHOIIEHNE, CBSA3BIBAIOLIEE YTOJI HAUMEHBIIETO OTKJIOHEHHS U 3HaUE =
HUE T0Ka3aTels IPeJTOMIICHUS.

3. JlaliTe kauecTBeHHOE OOBSICHEHUE 3aBUCHUMOCTH TTOKa3aTelIs MPEIOMIIEHHUS CTEeKIIa
OT JUIMHBI BOJIHBI B OIITHYECKOM JIHAIa30HE.

4. OueHnTe MaKCUMAaJIbHBIN IIAr aMIIUTYAHON PEIIETKH, IPU KOTOPOM €€ yriaoBast
qucnepeus B 1-M nopsiike cpaBHUMA € YIJIOBOM AucIiepcuen Bamei npusMsl. /s
ATOTO IIara OLEHUTE pa3Mep PEeIETKH, IPU KOTOPOH e€ pa3pelaromias cnocoo =
HOCTh B 1-M MOpsAKE CIIEKTpa CpaBHUMA C Pa3pelaroniei CiocOOHOCTHIO PU3MBI.

Pabora 4.4.4. Uarepdepomerp Padpu-Ilepo

KoHTposibHBIE BOITPOCHI

1. aiite onpeaeneHus U npuBeauTe GopMyIbl pacuéTa ClIeKTpaIbHBIX XapaKTepu =
ctuk uaTepdepomerpa ®adbpu_Ilepo.

2. Ecnu 61 KENTHIE TMHUM PTYTH OBUIM HE Y3KUMHU, a EPEKPbIBAIM JIPYT JIpyra,

T.€. UMeJH WupHHY 21 *A |, TO MOKHO JIM UCCIIEZIOBATh TAKOM CIEKTpP BAalIUM UHTEP =



dbepomeTpom?

3. OuenuTe MUHUMATIBHBIN TUaMETp 3epKaji uHTephepoMeTpa, Ipu KOTOPOM paspe=
mIaeTcst KENTHIN AyOJIeT HaTpusl.

4. OueHunTe AIUTENBHOCTh UMITYJIbCA U3TyUEHUS! HATPUEBOM JIaMIIbl, IPU KOTOPOM
uHTEpEepoOMeTp HE pa3pemiaeT KENThIN yoeT. [ 3Toro cirydas OIleHUTE MyTh,
KOTOPBII MPOXOAMT CBET BHYTPH HHTep(hepoMeTpa, CpaBHUTE €ro ¢ 0a30il nHTEp =
dbepomeTpa.

Pabota 4.5.1. I'enuii-HeOHOBBIH J1a3ep.

KoHTpoJIbHBIE BOIIPOCHI

1. ITouemy He ynaérces noay4uuTh Oosbliero ycusienus B Tpyoke He—Ne-nazepa myrém
YBEJIMYEHUS Pa3psTHOTO TOKa?

2. 3aueM OKOIIKHU B Ja3epHOM TpyOKe MPUKIICEHBI O] YIJIOM U MOYeMY Hapy>KHbIE
MOBEPXHOCTU OKOILIEK CMOTPST BHU3, @ HE BBEPX WU BOOK?

3. 3adeM B Jia3epHOU TpyOKe K pabodyemMy BEIIeCTBY — HEOHY J0OABIISIECTCS TeIuii?

4. 3aueM OCYIIECTBIIACTCS MOIYJIALUS ITy4YKa U3MEPIEMOT0 H3ITYUSHHS] U MOXKHO JIU
00oiiTHCh 0€3 MOYNIALKUY B JAHHOW yCTaHOBKE?

Pabora 4.5.2. IntepdepeHnus 1a3epHoro u3mydeHusl.

KoHTponbHbIE BOIIPOCHI

1. O0bsicuuTe IpUHLIUIL AeiicTBUsS pomba DpeHens.

2. Yemy paBHa BUIHOCTb UHTEPPEPEHIIMOHHON KapTHHBI HHTEP()EPUPYIOLIUX BOJIH
OJINHAKOBOM MHTEHCUBHOCTH, €CJIM O/IHA BOJIHA UMEET IJIOCKYIO MOJISIPU3AlNIo, a
Jpyras KpyroByro?

3. Kak usmensercs kpusast V2({) npu yMEHbUIEHUH U IIPU YBEJIUYEHUHN PACCTOSHUS
MEX]ly 3€pKajlaMi ONITUYECKOT0 pe3oHaTopa Jjiazepa?

4. U3 xakux cooOpakeHUH cieyeT BbIOMpaTh IHUPUHY BXOJHOU 1ienu GoTonpuém =
HOTO YCTpoiicTBa?

5. Kak BoirnaauT 3aBucumoctb V(L) 17151 0JHOM MOJBI; 7S ABYX MOA?

Pa6ota 4.5.3. Cxanupyroniuii ”HTeppepomMeTp.

KoHTpoJIbHBIE BOIIPOCHI

1. OOBsicHUTE OCHOBHBIE MTPOLECCHI, TPUBOASIINE K MTOSIBICHUIO MHBEPCHOM 3acenéH=
HOCTH YpOBHEW HEOHa.

2. [loyemy mockonapanielibHble INIACTUHKH, 3aKPBIBAIOIINE C TOPLIOB pabouyro
TpYyOKY C renuii-HEOHOBOM CMeEChI0, yCTaHABIMBAIOT 0/ yrioM bprocrepa?

3. Uto Takoe mozpl? Ilomyuute popmyiy (2) A MEXMOZOBOTO PACCTOSIHHSL.

4. B uém cocTouT ycinoBue Bo30yxkaeHus azepa?

5. BeiBenure dopmyiy (6) 1 pasperiaroiieil cnocoOHocTd HHTEpdepomeTpa
®abpu_Ilepo.

6. Kak paboraer nosnsipuzalinoHHas pa3Bss3Ka?

7+ .Ilpu xakoit nnuue peonaropa He—Ne-nasepa, He3aBUCUMO OT YpOBHSI HAKauKH,
reHeparus BO3MOXKHa He 0oJiee 4eM Ha OJJHOM Moie (0THOMOIOBBIH a3ep)?

Pa6ota 4.6.1 UnTepdepeHIys 31eKTPOMarHUTHBIX BOJIH MUJUTMMETPOBOTO JHATIa30HA.
KoHTpoibHBIE BOIPOCHI

1. BeiBenute cootHomenue (1).

2. Kak ybenuThbcs Ha OIBITE, YTO 3JIEKTPOMAarHUTHAsI BOJIHA, M3JTydaemas Iepeato =



el aHTEeHHOM, JIMHEHHO MOJIsIprU30BaHa?

3. Kak 3KCiepMMEHTAIbHO ONPEACIUTh HalpaBieHUue KojaeOaHHii BEKTOpa SIEKTPU =
YECKOI0 I10JIs B AJIEKTPOMAarHUTHOM BOJIHE?

4. B uém 3akirouaeTcs 3aK0oH Mairoca U Kak €ro 3KCIEpUMEHTaIbHO IIPOBEPUTH?

5. Ilpu KakuX ycJIOBUSAX MOXKHO HaOI0gaTh HHTEpGepeHno IM-BoH?

6. Ouenure JUIMHY U pajilyCc KOTEPEHTHOCTH ISl OIIBITA C 3€PKAJIOM U PEIIETKOM.

7. YKaxuTe BO3MOXKHBIC TIPUYUHBI PACXOXKICHUS HU3MEPEHHBIX B pabOTe BETMUNH
JPYT € APYTOM U C U3BECTHBIMU 3HAYEHUSAMHU 3THX BEIUYHUH.

Pabora 4.6.2. TyHHenupoBaHue MUJUIMMETPOBBIX PaJHOBOJIH.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakoii yros Ha3bIBaeTCsl MPEAEIbHBIM YTJIOM MTOJIHOTO BHYTPEHHETO OTPaXKECHUS?
Uemy oH paBeH?

2. Yto Takoe HeoHOpoaHast BojHa? Kak HampaBiieH BekTop Y MoBa—IloiiHTHHTA B
TaKOM BOJIHE U MTOYeMY?

3. B yem 3akirovaercs siBIEHUE TYHHEIMPOBaHUS BOIH? UeM OTIMYaeTCs 3TO sIBIC=
HUE OT OOBIYHOTO MPOXOKIECHUS BOJIH Yepe3 TOHKHE MMPO3payHble IIACTUHKH?

4. KakoBbl BO3MOKHbBIE IPUYMHBI PACXOKICHHS U3MEPEHHBIX B pa00Te BETUYHH JPYT
C IPYroM U ¢ TaOJMYHBIMHU 3HAYEHUSMHU STHX BEIUUNH?

Pabora 4.7.1. JIBoitHOE TydenperoMIIeHHE.

KoHTtposbHbIe BOIPOCH!

1. Kak cBs3anbl Mexay co0oit BekTopsl D u E B aHu3zorpomnHoii cpene?

2. Kak HanpaBieHa onTHYecKas OCb B OJJHOOCHOM KpUCTAJlJIE OTHOCUTEIBHO IJIABHBIX
0CEeH IUTUTIICONIA TUAICKTPUUECKUX MPOHUIIAEMOCTEH?

3. JlaiiTe onpezeneHue riaBHbIX MOKa3aTeael NpeIoMIeHHUS.

4. IlpuBeaure npumep, KOrja BojHa, pacCpOCTPAHSIONIASACA B KPUCTAJLIE, SBIISETCS
OOBIKHOBEHHOMN U KOTJJa HEOOBIKHOBEHHOI.

5. omyuute u3 (1) npubnuxénHoe BbipaxeHue (2).

6. Kak anexTpoMarautHas Teopusi OOBbSICHSET MOSBICHUE JIBYX MPETOMIIEHHBIX BOJIH
IpU MaJICHUH IIJIOCKON BOJIHBI HAa MOBEPXHOCTh OJIHOOCHOTO KpHcTasuia?

7. Kak 3aBUCHT mOKa3aTenb MpeoMIIeHUs OOBIKHOBEHHOM U HEOOBIKHOBEHHOM BOJIHBI
OT yIJjia MEKIy OCbI0 KPHCTAJUIa U BOJIHOBOM HOpPMasbio?

8. Kax Oynert 3aBuceTh MOKa3aTeNb MPEIOMIICHHUS 7151 OOBIKHOBEHHOM U HEOOBIKHO =
BEHHOH BOJIHBI OT YIJIa NMPEIOMIICHHS], €CIIM OCh KpUCTaJlIa OyAeT napaisesbHa

OCH BpallleHUs IPU3MBbI?

9. Kak HampaBiieHbl BEKTOpHI E B BEIXOASIINX U3 PU3MBI JIydax?

Pabota 4.7.2. D dexTt [Tokkennca

KoHTposbHbIE BOIPOCHI

1. MoxHo nu Habmoaath 3¢ ekt [Tokkenbca B KUIKOCTH?

2. Iloyemy npu noBopoTe aHanu3zaropa Ha 90° uHTepPepeHIMOHHAs KapTHHA Ha
9KpaHe MEHSETCs ¢ IO3UTHBA HA HETaTUB?

3. Yro Takoe nmosyBostHOBOE HampsikeHue U /2?7 Kak oHO 3aBUCHT OT JIJTMHBI BOJT =
HBI A7

4. ITouemy npu U = 1

2U /2 nonsipu3anusi Ha BbIXO/I€ U3 KpUCTalia Kpyropas?

5. OtleHuTEe OTHOCHTEIHHOE H3MEHEHHE MTOKA3aTeNsl MPEIIOMIICHHSI TAHHOTO KPUCTal =



na nipu nmogave Hanpspkenus U =U /2.
6. Beiseure popmyimy (5).

Pabora 4.7.3. ITonspuzanus

KoHTpoJIbHBIE BOIIPOCHI

1. IToxaxkute, 4TO NpHU BHINOIHEHUN YCI0BHUS bprocTepa oTpakE€HHBIN U ITPETOMIIEH =
HBIN JIy4d B3aUMHO NE€PIEHAUKYIISPHBI.

2. Kak oTIM4uTh CBET C MPaBOM U C JIEBOW KPYTrOBOM MOJIsipU3anueii?

3. Henonsipu3oBaHHbBIN CBET IPOXOAUT YEPE3 ABOSIKONPETOMIISIIOILYIO IUIACTUHKY
M4. UTo MOXKHO CKa3aTh O MOJISPU3ALMHU CBETA HA BBIXOJIE U3 IJIACTUHKHU?

4. Kak OTIM4UTh €CTECTBEHHBIN CBET OT CBETA, NOJSPU30BAHHOTO 10 KPYTY, U OT
CMECHU €CTECTBEHHOI'0 CBETA CO CBETOM, MOJIIPU30BAHHBIM I10 KPYyTy?

5. O0bsacHUTE U3MEHEHUS! THTEHCUBHOCTH U 1IBETa, HAOIIOAaeMbIe B OIBITAX 10 UH =
TeppepeHInu NOIIPU30BAHHBIX JTyUeH.

6. [Touemy cBeT OT BeuepHero Heba MoasIpru30BaH?

Pa6ota 4.7.4. BpanieHue mioCKOCTH MOISPH3aIUH.

KoHTposibHBIE BOIPOCHI

1. B uém 3akmrouaeTcs OTJIMUKME ONTHYECKON aKTUBHOCTU OT JIBOMHOIO JyYEIPEIOM =
neHus’?

2. Kak o0bscusietr Teopust OpeHensi MOBOPOT MIOCKOCTU MOJIPU3ALUU B ONTUYECKU
AKTHBHBIX BEILIECTBAX?

3. YTto Ha3bIBAIOT y/IE€JIbHBIM BpallleHueM?

4. Kak pabotaet nonspuzanuonHas nmpusma Hukomns?

5. OnummTe NPUHIMIT YCTPOICTBA U pabOTHI MOIAPUMETPA.

6+.I1pu nccnegoBaHNM MarHUTHOTO BPALICHUS TUIOCKOCTH MOJIIPU3AIMN UHOT A TIPH
MEHSIFOT YCTPOHCTBA C MHOTOKPATHBIM IPOXO’KICHNEM CBETa B 00pasiie B HAIIPABICHUH T10 U
MPOTUB MAarHUTHOTO 1MOJsi. OOBSCHUTE, TTOYEMY B 3TOM cirydae 3(hPEeKTIoOBOPOTa MIOCKOCTH
NOJIIPU3aLMU HAKaIUIUBAETCS.

Pabora 1.1
SOKCIIEPUMEHTAJIBHAS TIPOBEPKA Y}’ABHEHI/I}I SUHINTEUHA JJIs1 ®OTODD-
®EKTA U OITPEAEJIEHUE ITOCTOAHHOMU TTJTAHKA

1. Yro takoe BHemHUN GoTodrhdekT? 3anuimunTe 1 00b SICHUTE ypaBHEHHE DUHIITEHHA.

2. Kakne ¢akThl CBUAETENBCTBYIOT O HAIMYHU y (HOTO DIIEKTPOHOB HAYaIbHON KHMHETHYE-
CKOM 3Heprun?

3. [ToueMy (OTORNEKTPOHBI BHIXOJAT U3 METAUIA C Pa3 JIMYHOU CKOPOCThIO? OTUEro U Kak
3aBHCUT MAaKCUMaJIbHasl CKO-POCTh (POTOINEKTPOHOB?

4. OT 4ero u Kak 3aBUCHT MOTOK (POTORIEKTPOHOB, T.€. YUCIIO DJEKTPOHOB, BHIPHIBAEMBIX
CBETOM B €IUHHILY BpeMEeHU?

S. Uro Takoe “kpacHas rpanunia”’ ¢otodpdekra u OT 4e—TO OHA 3aBUCUT?

6. N3006pa3ute o01muii BUj BOJBTAMIIEPHOHN XapaKTepHU "CTUKH (OTOIJIEMEHTAa U OOBSCHUTE

XapaKTepUCTUKU (oTo3e-MeHTa, B ToM uucie u 3aBucumocth [(U) B oOmactu oOpaTHBIX
HanpsbkeHudd U > 0. Yto takoe 3aaepkuBaroniuii noreHuuan Uo U yeM onpeaensieTcs: ero 3Ha-
YeHUE IIPH 3aJaHHOM JacToTe cBeTa’?

7. 3anumnTe BhIpaXEHHUE 3aJIepKUBAtoNIEero norennuana Uo oT ATUHBI BOJHBI A A OTO-
s dexra B cimyuae poTokaToma ¢ paboToit Bexoaa A.
8. N3006pa3ute ceMeiCTBO BOIBTAMIIEPHBIX XapaKTepU CTUK (OTOIIEMEHTa MPH 00Iyde-

HHUH €T0 CBETOM ITOCTOSIHHOM MHTEHCUBHOCTH [ 11 ¢ wactotamu vl =v 0,v2=2v0,v3=3v 0, rme
v0 - yacToTa, COOTBETCTBYIOIIAs KpacHO rpanuie GoTodrddexta.



9. N3o06pa3ute rpaduk 3aBUCUMOCTH 3aJCPKUBAIONIETO MOTSHIMANA OT YaCTOThI 00Iyda-
fomero ceera. Kak mo atomy rpaduky onpeaenuts mocrossuayro [Tnanka h?

10.  Kak mo rpaduky 3aBucumocta UO(V) MOKHO MMOKa—3aTh, YTO IPHU YaCTOTAX OOJIydaromie-
ro ceeta v < v0 poroaddhext HeBO3MOKEH?

11. Uem onpenensercs 3HaYeHUE TOKA HACBIIICHHUS /,, TPH 33IaHHON MHTEHCUBHOCTH CBeTa?
12. N300pa3ute ceMEeNCTBO BOJBTAMIIEPHBIX XapaKTepU 'CTHK (OTOIJIEMEHTA MPHU O0Iyde-
HUU CBETOM IIOCTOSIHHOM 4acTO—~Thl v ¢ uHTeHcuBHOCcTAMU 1\ =1, /2 = 21, /3 = 31.

13. JBa QorodnemMeHTa UMEIOT 3JEKTPoJbl B (opMe MIa—pHUKa M KOHUEHTPUUYECKON eMy

cdepsl. Y omHoro ¢otornneMenTa cdepa - poTokaTos, a y apyroro - aHoq. GoTolneMeHTHl 00-
Jy 4ar0TCs CBETOM C 3aJIaHHOW YacTOTOH V Tak, YTO TOKH HACBIIIC "HUS OJJMHAKOBHI. M300pa3u-
TE€ Ha OJHOM PHCYHKE NMPUMEPHBIH BUJ BOJHTAMIICPHOW XapaKTEPUCTUKU (DOTOIIEMEHTOB U
00BSICHHUTE UX OTINYHE.

14. CornacHo MpenCTaBICHHUSIM KJIACCUYECKOW (DM3UKH CBET - 3TO HEMPEpBIBHAS AJIEKTPO-
MarHuTHas BOJIHA, SJICKTPUYE "CKOE TI0JIe KOTOPOU B 3aJJaHHON TOYKE MPOCTPAHCTBA H3MEHSETCS
no 3akony E(t) = EOcos(cot + (p), rae to = 2nv - yactorta cBeta. lcxoast U3 Takoi TOUKHU 3pEHUs,
OTBETHTE Ha CIIEAYIOIINE BOTIPOCHI U CONIOCTABHTE UX C OMBITHBIMU JIAHHBIMU:

. BO3MOJKHO JIi B IpHHIIHIIE siBJICHHE (PpoTodrpdexTa?

. OTYEro M Kak JO0JDKHA 3aBHCETh KMHETUYECKasi HEP THs (POTOIIEKTPOHOB?

. OTYEro M KaK JIOJHKHO 3aBHUCETh YHCIIO JIEKTPOHOB, BHIPBAHHBIX CBETOM B €IMHUILY Bpe-
MeHu?

. JOJDKHA JTM CYIIeCTBOBATh KpacHast rpanuia Gotodd—dexra?

. BO3MOXEH JIM POTOIPGEKT MpU OUEHb MAJIBIX MHTEH "CUBHOCTSAX 00JIyJaromiero ceera’?
Pa6ora 1.2

NCCIIEJOBAHUE 3OPEKTA KOMIITOHA

1. Kakue mporieccsl B3aUMOAEHCTBUS y-KBAaHTOB C BEILIE CTBOM MPHUBOJAT K OCIIA0JICHUIO
NEPBUYHOTIO MOTOKA?

2. B gem coctout 3pdext xomnroHOBCKOro paccesHusi? [Ipu kakux SHEprusix /-KBaHTOB
3TOT MPOLECC BHOCHUT CYIIECT "BEHHBIN BKJIA]] B OCJIA0JICHHE IEPBUYHOTO MTOTOKA?

3. Kak 3aBHCAT cedyeHUsI TOMIICOHOBCKOTO M KOMITO HOBCKOI'O PACCESHHH OT aTOMHOTO
HOMepa pacceuBatesns Z?

4. Hcnonb3ys 3aKOHBI COXpaHEHUs, MOTyYuTe (GOPMYITY, OMHUCHIBAIONLYIO 3aBUCHUMOCTh T10-
TEpY PHEPTUU OT yTJIa pacces "Hus y-KBaHTOB mpu ¢ pekre KommnroHa.

S. [TosicHuTe MpUHLIMT 1€HCTBUS CLHUHTUIUISLIMOHHOTO CIIEKTPOMETpA.

6. Onwumre, Kak mpeodpa3yeTcsi FHEPTUs NMaAI0IETO Y-KBAaHTa B DJIEKTPHUYECKUI UMITYIIBC
Ha BbIxojie POY?

7. Jlyig yero npu u3MepeHusix noj B = 0° B KOJJITMMATOp BCTaBJIs€TCsl CBUHIIOBas nuadpar-
Mma?

8. Kak m3BecTHO, (DOTOMMK OTAEICH OT KOMITOHOBCKOTO PACHpEeNeHHsI Y9aCTKOM, B KO-

TOPOM CUCT CUJIbBHO YMCHBIIICH. Kak Benuka rpuHa 3TOTrO I/IHTepBaJ'Ia? Hoquy OH BO3HHUKAaeT?

Pa6ora 1.3

N3YUEHUE PACCEAHUA MEJUIEHHBIX OSJIEKTPOHOB HA ATOMAX (O®®EKT
PAM3AVYDOPA)

1. B uem 3akmouaercs ¢ ekt Pam3ayspa U Kak ero MOXHO SKCIEPHUMEHTaIbHO HAOIIO-
naTe?

2. Oxapakrepu3yiTe “KIaCCHUECKUI” MEXaHH3M pacCEesiHUs JJIEKTPOHA Ha aToOMe U 00b-

SCHUTE, KaK M IMOYeMY JOJDKHA 3aBHUCETh BEPOATHOCTH PACCESHHSI OT CKOPOCTH JJICKTPOHA B
paM—Kax 3Toro noaxona? Kakosa 3ta 3aBUCMOCTb B JHCTBUTEILHO "CTH?

3. B uem mpuHIMNHMATBEHOE OTJINYUE KBAHTOBO- MEXAHUYECKOIO CI1oco0a OMHUCaHUs paccesi-
HUS 9JIEKTPOHOB Ha aTOMax OT KJIAaCCHYECKOTo crocoda?



4 B uem cmbich cooTHomenus ne bpoinsa?

5. BriBenuTe BhIpaykeHHE JJIs1 TOKA3aTeNs MPETOMIIEHUS aToMa Il BOJIH 1€ bpoitnsa?

6 Hanmmure ycioBue raneHuss OTpaKeHHBIX OT aTOMa BOJIH A¢ bponis.

7 [Ipy KakuX KUHETUYECKUX JHeprusix E HajeTarommx Ha aTOMbl 3JIEKTPOHOB Oyjaer
Ha0JII0/1aThCS TallleHHEe MPOoLIeA"NX BOJH e bpoiinsa?

8. N300pa3ute BUA SKCIIEPUMEHTAIBHON BOJbTaMIIEp- HOM XapakTEpPUCTUKU TUPATPOHA U
TEOPETUYECKON  XapaKTEpU "CTUKH, CIEAYIOIIEH M3 KIACCUYECKOM TEOPUU  PACCESTHUS
3JIEKTPOHOB. B yem npuunHa ux pasnuuus?

9. Kak no skcnepumenTtanbHoii BAX MOXHO onpeaeJINTh 3HEPTUIO AIEKTPOHOB, IIPU KO-
Topou nposiBisieTcs 3¢ dext Pamzayspa?
10. OOBbsicHUTE IPOUCXOKIECHUE CHUJIIBL, IEHCTBYIOIIEH CO CTOPOHBI aTOMa Ha MPOJIETAIOIUN

9JICKTPOH Y U3MEHSIOIIEH ero KHHETHYeCKyIo sHepruto. [ToueMy 3Ta cuiia He JIeHCTBYeT 3a Ipe-
neixamu atoma?

11. OOBsAcHUTE N3MEHEHHE NOTEHIMAIbHON YHEPTUU JIEKTPOHA IIPU IIposieTe Yyepe3 arom?
Urto 03Ha4aeT TEPMUH “NO"TEHLUAIbHAS siMa”?

12. 3anumure ypaBHeHue lllpeaunrepa ans ciaydas ABU DKEHMsI 3JIEKTPOHA HAJl MMOTEHIH-
aJIIbHOMU SIMOM U MOJIyYUTE €ro 00l1ee pelIeHHE.

13. Haiinute KO3(pGUIMEHT MPOXOXKAEHUS YacTULBl HAJ MPSIMOYIOJbHON MOTEHLUUAIBHON
AMOH (OTHOILIEHHE KBAAPATOB aMILIUTY/] MPOILEIIIEH U OTPa)KEHHOM BOJIH).

14. [Touemy noka3aHus BOJIbTMETpA HE JAIOT UCTUHHOTO 3HAYEHUS YCKOPSIOIIEro Hampsixke-
Hus B TUpaTpoHe? Kak ero on—penennuts?

15. YeM 0OBSCHUTH HAJIMUYUE HA BOJBTAMIIEPHOIN Xapak TEPUCTUKE TOJIBKO OJTHOTO MaKCH-
MyMa TOKa, IPOTEKAIOUIEr0 Ye~pe3 TUPATPOH?

16.  Kak cinenyer HampaBUTh BHEIIHEE MAarHUTHOE I0JI€, YTOOBI BOJbTAMIIEPHAs XapaKTepH-
CTHKa TUPATPOHA UCKa3UjIach Hau0oJiee CUIIbHO?

17. Brausier 11 MarHuTHOE mojie 3emMiid Ha BHJI BOJIBTAMIIEPHOM XapaKTEPUCTUKU THPATPO-
Ha?

18. Kak no BosnbTamrnepHoOi XxapakTepUCTHKE OIpeie JINTh, KAKUM MHEPTHBIM ra30M 3arol-
HEH TUPATpOH?

19. JlaHHbIe KaKOM XapaKTepUCTUKH (IMHAMHUYECKOW MM CTAaTUYECKOM) CleyeT UCHOIb30-

BaTh JIJIS TIOJICTAHOBKH B PACETHYIO (POPMYITY U TTOUeMy?

Pabora 2.1

OIIbIT ®PAHKA-TEPLIA

1. [ToueMy ¢ TOUKM 3pEHHUSI 3aKOHOB KJIaCCHUYECKON (pU—3MKEe aTOM HE MOXKET ObITh YCTOM-
YUBOW CUCTEMOM?

2. Cdopmynupyiite nocrynarsl bopa.

3. [TokaxuTe MPSAMBIM pacdyeToM, YTO B YCIOBMSAX IKCHEPUMEHTa MOXXHO HE YUYMUTHIBATH
TEIUIOBOT'O JIBM)KEHUSI aTOMOB TE€JIHS B JIaMIIE.
4. Kakue coynapeHus: yacTUIl Ha3bIBAIOTCS aOCOJIIOTHO YIPYTMMH, KaKHe - HEeyNpyrumu?

3anuiuuTe 3aKOH COXPaHEHMsI HEPIHU JUIsl aOCONIOTHO YNPYroro M JUis HEYHpyroro coymja-
pe—HUS ABYX TeTl.

S. [Ipy KakOM yCIIOBHM IPOUCXOAT TOJIBKO YIPYIHE CTOJKHOBEHUS ¢ aTOMaMU rasa B JlaM-
II€ ¥ NIPH KAKOM YCJIOBUM BO3MOKHBI HEYIIPYT'HE€ CTOJIKHOBEHHUSA?
6. [Tokaxxure NMpsMBIM pacyeToOM, YTO INPU PACCMOTPEHUU CTOJKHOBEHUH 3JIEKTPOHOB C

aTOMOM B JaHHOM pa60Te MOKHO HC YYHUTBIBATb U3MCHCHUC KHHETUYECKOM OHEPTHUU aTOMa KakK
e JI0ro.

7. HapucyiiTe npUHIMNNAIBHYIO 2JEKTPUUECKYI0 CXEMY M3MEPEHHs BOJBTaMIIEPHON Xa-
PaKTEPUCTUKH JIAMIIBI B OTIBITE
8. @panka-I'epia B cratuueckoMm pexxume. OOBSCHUTE Ha3HAUEHUE DJIEMEHTOB CXEMBbI U

MIPUHIUI ACHCTBUS YCTAHOBKH.
9. To ke B ITMHaAMHYECKOM pEeXUME.



10. [Tokaxkute, 4To HaOMIOIaeMast Ha dKpaHe OCIMIUIOrpa—¢a KpuBas IpeacTaBisieT co0oi B
onpeneneHHOM (kakoM?) mac—mTade rpaduk 3aBucumoctu [ = I (U).
11. N300pa3ute u 00BACHUTE BUJ] BOJBTAMIIEPHON Xa "PaKTEPUCTUKH JIAMITBI B PEKUME, KO-

I/1a IPOUCXOIUT BO30Yx e "HHE aTOMOB 3JieKkTpoHaMu. [Touemy Habnrogaercs BTopoit mpo—Bai?
*

12. UTto Takoe pe30HaHCHBIN MOTCHIMAN BO30YXICHHS?
13. Kak oH ompenensercs B JTaHHOH paboTe?
14. Kak MOXHO onpeZieTuTh Pe30HAHCHBIN MMOTSHIIMA aTOMA, €CJIH B KCIIEPUMEHTE Ha0II0-

JaeTCsl TOJBKO OJMH MHUHHMMYM Ha BOJIbTaMIIepHOM Xapakrtepuctuke? Kakas mpu sTOM
JOTIyCKaeTcsl cucTeMaTuyeckas omuoka?

15. [ToxaxuTte, Kak IO pe3ysibTaTaM U3MEPEHMs BOJBT "aMIIEPHON XapAaKTEPUCTHUKU MOKHO
ONPEACINTh KOHTAKTHYIO Pa3HOCTh IIOTCHIIMAJIOB MEXKIY KaTOAOM U YCKOPSIIOIIEH CETKON?

16. Uto Takoe mepBbId HMOHU3ALMOHHBIA TOTeHIMan aro—ma? Ilpu kakoM yckopstoem
HaAIPsDKEHUU B JIAMIIE HAYHYT 1O SIBIISATHCS MOHBI?

17. Uro HYXHO chenarb, 4ToObl IEPEBECTU I'EIMM B JIaMTI€ B PEXUM HoHM3auuu? Yrto B
9TOM CiIy4ae IOKaXeT MUKpoaM IepMeTp?

Pa6ora 2.2

N3YYEHUE CIIEKTPA ATOMA BOJJOPOIA

1. OxapakTepu3yiTe SHEPreTHUECKU CIEKTpP aroMa BOJIOpoJa. B KakuxX COCTOSHHSIX
sHeprus aekTpoHa E < 0, a B ka—kux E > 0? 3anumute dopmMyny A SHEPrUU TUCKPETHBIX
YPOBTHEH B aTOME BOJIOPOJIA, PACCUUTANUTE IO 3TOH (hOpMyJie SHEPTHUI0 HOHU3AIUU aTOMa BOJIO-
pona.

2. [Toyemy crnekTpsl atoma JuHeuateie? [lomyunte u3 GopMynbl sl SHEPTETHUECKUX
ypoBHE# Bogopoaa 0606meHnyo dhopmyny banrbMepa U TeopeTHdecKoe BBIpaKEHUE MOCTOSH-
Hoit PunGepra.

3. Uro Takoe criekTpaibHas cepus? 3anumuTe o0y Gopmymy Uis 4acTOT MPOU3BOJILHOM
CepUH BOJIOPOJTHOTO CIIEKTpa ¢ HOMepoM T. M300pa3uTe XapakTep B3aMMHOTO PACIIOI0 “KEHUS
JIMHUH CEpUH Ha IIKaJie JUTHH BOJH (T.€. B MOJIE 3pEHUS OKYJIsipa MOHOXPOMATOPa).

4. 3anumuTe GOpMYIIBI JJIsl 4YaCTOT TOJIOBHOW JTMHUU M TPAHUIIBI CEPUM CIIEKTPAJILHOMN ce-
puu ¢ HoMepoM 1. Paccunrtaii—Te 3TH 4acTOTHI Il TpeX NepBbIX cepuil. [lepekpbiBatoTcs nu
3T cepuu?

S. JIMHUYM Kako#l cepuM CIeKTpa aTOMapHOTO BOJOPOJa MOXKHO HaOr01aTh Bu3yaiabHo? Ka-
KOBO (T€OPETUYECKH ) YHCIIO HaOII01aeMbIX JTUHHUN (CUUTaTh BUAUMBIE JIUHUU ¢ A >4 000A)?

6. N300pa3ute oNTHYECKYIO CXEMY MOHOXPOMATOpa U OOBSICHUTE €ro MPUHLIUI 1EHCTBHSL.
7. Uro Ha3bIBaeTcs yrioBoi gucnepcueil Dy ciekTpanb—HOro npudopa.

8. UYro mokasbiBaeT oOpaTHas JuHeiHas nucnepcuss T? OT uyero oHa 3aBHCUT B ciydae
MIPU3MEHHOTO MOHOXpoMaTopa?

9. UYro Takoe paspelaromas cuia CleKTpaJbHOro MPU—00pa U OT Yero OHa 3aBHCUT B CITy-
yae MPU3MEHHOT0 MOHOXpoMa—Topa?

10.  Yrto o3HayaeT BhIpa)KE€HHE: «JIBE CIIEKTpaJibHbIe JIUHUU pa3peuieHbl? He paszpemensi?»
Chopmynupyiite kpurepuii Panes.

11.  Yro Takoe u3oTONUYECKUN cABUT? MOXKHO M Ha—OJIOJaTh U30TOMMYECKUH CIBUT JUIS

cmecu aeiitepust (\D) u tputust {\T)~ 370 Beab TOT ke BOIOPO?

Pabora 2.2a

M3YUYEHUE MOJIEKYJISIPHOI'O CITEKTPA MOJIA

1. KaxoBa npupoaa MOJIEKYyJISpHBIX CIIEKTPOB?

2. N300pa3uTte sHEPreTHUECKyI0 CXeMY ypaBHEHHH IBYX "aTOMHOM MOJIEKYJIbI.
3. Kaxue TUIpI MOJIEKYIISIpHBIX CIIEKTPOB BBl 3HaeTE?



a. K xakomy THUITy OTHOCHUTCSI CIIEKTp TOTJIOIICHHSI MOJIEKYJIbI Ho/1a B BUAMMON o0macTu?

4, Kakue cepun HaswiBatorcsi cepusimu Jlemanapa? Iloye~My B CHEKTpe MOIJIOMICHUS
HaOJII0a0TCA TOJIBKO /1B cepuu Je—nanapa?

5. Uro npencraBisioT coboi HyneBas U mepBas cepuu [lenanapa B COEKTpe MOIIIOMICHUS
fona? KakoB oOmmii BU CIIEKTpa MOTJIOUICHNS B BUAUMOM 001acTu?

6. KakoBo sHepreTnuyeckoe MOJ0KEHUE JIMHUNA TOIJIONIE "HUS HYJIEBOM M MEPBOM CepHil
Henannpa?

7. Kakue mapamerpbl HEpPreTH4ecKol CXeMbl MOJIEKYJbl HO/la MOXHO OIPENeIUTh IO
CHEKTPY HOTJIOUICHUS?

8. N300pa3ute onTHUECKYIO CXEMY YCTAaHOBKH, UCIIOIb 3yeMOM JJIs UCCIIEIOBAHUS CIIEKTpa
MOIJIOLLEHHS TapOB HoAa.

9. N3o0pasute npuHIMIHAIBHYIO cxeMy MOoHoxpomatopa YM-2. Kakum cnoco6om Brl mo-
CTPOMJIN TPATYUPOBOYHYIO KPU BYIO CHEKTPAIBHOTO Mprbdopa?

10.  Or yero 3aBHCHUT IIUPHUHA HAOIIOAAEMBIX B paboTe nTuHui noriouieHus? Kak MoxHO mo-
BBICHTH KOHTPACTHOCTh Ha—0JII0JaeMON KapTHHBI CIIEKTpa?

11.  [Inst yero moJgorpeBaroT UCIOIb3YEMYIO B OKCIIEPU "MEHTE KIOBETY € HojioM?

12.  3aBUCHT JH YETKOCTh M300paKEHUS CIIEKTPa OT CTE TICHU HarpeBa KIOBETHI?

Pabora 4.1
OIIPEJAEJIEHUE DHEPI'MU AJIb®A-HACTHUL] 11O BEJIMYMHE UX ITPOBET'A B BO3-
AYXE

1. Coopmynupyiite 3akon ['eiirepa-Hatonna. Kakue ¢pu—3nyeckue npuyuHbl OPUBOAAT K
pe3KOi 3aBUCUMOCTH IEpHO/ia MOoIypaciajia OT YHEPriuH a-4yacTuil?

2. [loueMy a-crieKTpbl COCTOAT U3 OTAENBHBIX JMHUM, a J{-ClIEKTpBI HENPEPBIBHBI?

3. KakoB MexaHu3M B3auMOJICHCTBUS TSIKEIBIX 3apsHKEH "HBIX YacTHUI] C BEIIECTBOM (00b-
sicHuTe GOpMyYITy TS HOHU3AIM "OHHBIX oTeph - AE/AX)?

4. Kakas 3aBucumocTs HOCUT Ha3BaHue KpuBoi bparra? Kak 3aBUCST MOHU3ALIMOHHBIE T10-
TEPU OT CKOPOCTHU YaCTHULL, OT CBOMCTB CPENbI?

S. B yem paznuuune mporeccoB TOPMOKEHHS a -4aCTHUIL U 3JIEKTPOHOB B BelleCTBE?

6. Kak cBs3aHbI Mex1y cO00M SHEprHst a-4acTHIl U UX npoder?

7. Kakue skcreprMeHTaIbHble METO/IbI UCIIONIB3YIOTCS JIUIsl U3MEpEeHus rpolera a-4yacTull B
raze?

8. Kaxoii ucTouyHuK a-u3inydeHus UCHOIb3yeTcsl B JaH"HOU pabote? [ yero npuMeHsoT
TpyOuaTbie KOJITUMATOPbI?

9. Pa3zbsicHure nmpuHUIUIB paOOTHl MOHU3AIMOHHOM Ka—Mephl, CHUHTHJIISIUOHHOTO CUeT-

yuka u cuetdnka ['elirepa. Pac—ckaxure 06 ux ycrpoiictse. Kak BeiOuparorcst paboune pexumbl
X pubopoB? Kak n3aMeHsieTcs BeMMYrMHA BBIXOJIHOTO CHTHAJIa cueTdrKa [ elirepa u noHM3a-
IIMOHHOU Kamepsl Npu HebonboM (~50 B) yBenuuyeHUN MUTAIOIIETO HAMPSDKEHUS! B OKPECTHO-
CTH paboueil Touku?

10.  Kakue Qusnueckue BeTUUYNHBI U3MEPSIOTCS B JaHHOU paboTe HEMOCPEICTBEHHO?

11. CpaBHuTE NIMHBI IPOOETOB a-yacCTHI], U3MEPEHHBIE pa3HbIMU MeToaaMu. OLEHUTE TOU-
HOCTh M3MepeHuil. Kakue cuc- Temarnueckue omMOKM BO3MOKHBI JUIS UCIOJIb30BaHHBIX Bamu
METO/IOB M3MEPEHHH (MX BEIMYMHBI U UCTOYHUKH)?

PaGora 4.2

NCCJIEIOBAHUE BHEPFETI‘/JI‘-IECKOFO CIIEKTPA BETA - HACTUIL] 1 OITPEJIEJIE-
HUE HNX MAKCHUMAJIbBHOM OHEPI'MU IIPM TIOMOIIMA MATHUTHOI'O CIIEK-
TPO—METPA



1. Kakue wactunpl ucmyckarores siapamu npu /3-pacnane? OObscHHUTE, MTOYEMY CIEKTp a-
YacTUll], UCITyCKaeMbIX AJpaMH, BCEr/la JUCKPETEH, a CIEKTP IEKTPOHOB HETMpEephIBEH. BhI-
BeauTe (GpopMyiy AJsl IMIIOTHOCTH BEPOSTHOCTH TOTO, YTO 3JEKTPOH MpH /3-pacmane obnamaer
umnyiascom Pe.

2. [Tokaxxute, 4yTO SHEPrHs, MepenaBaeMas MpH /3-pacnajze I0YepHEMY sIpy, OUYeHb Masa
110 CPAaBHEHUIO C DHEPTUEH, YHOCUMOH 3JIEKTPOHOM M AaHTUHEHUTPHHO.

3. Uro Ha3bIBacTCS IPaHUIHON YHEPrHei /3-criekTpa’?

4. B yem cocTout siBI€HME BHYTPEHHEW KOHBEPCUH JIEKTPOHOB?

S. Ha3oBuTe OCHOBHBIE JIEMEHTBI 3KCIIEPUMEHTAIBHON YCTAaHOBKM M MX Ha3HadeHue. Ka-

KOB MPHUHIMI pabOThl MAar "THUTHOTO CIEKTPOMETpa C MPOJOJIbHBIM MarHuTHeIM mosnem? [losc-
HUTE (HOpMYIy A1 POKYCHOTO PACCTOSHHS CIIEKTPO"METpa.

6. Urto Ha3bIBaeTCs paszpemaroniei crnocooHocThio (3-ciekTpomeTpa? OTYEro oHA 3aBUCUT?
Kak ompenenuts pa3-pemaronryio crocoOHOCTh mpubopa mo ¢opme IuKa 3IEKTPO"HOB BHYT-
pPEHHEU KOHBEpCcUu?

7. Kak paGoraer cuerunk ['eitrepa? C kakoil 3((EeKTUBHOCTBIO OH PETUCTPUPYET DIICK-
TpoHBI ¢ dHepruel ~1M»aB? Kak yctpoeHbl 00bIUHBIE B TOPIIEBbIC cueTuyuku? Kak BiuseT ToJ-
IIMHA TOPLIEBOTO OKHA CYETYMKA HA IKCIIEPUMEHTANBHYIO (popmy /3-criekTpa?

8. OOBACHUTH KAYECTBEHHO, KaK BIUSET OCTATOYHBIN T'a3 Ha XapaKTEPUCTHKU CIICKTPOMET-
pa?

9. B 4em coctouT moAaroToBka ycTaHOBKHM K u3MepeHuto /3-crckTpa? KakoBa mporenypa
u3Mepenus /3-cnekrpa? Kak rpagyupyercs sHepreTuieckas mkaia crieKrpoMmerpa?

10. Kakue skcneprMeHTanbHbIE TOYKU CIENYEeT HCIOJIb 30BaTh Ui MOCTPOCHHS Tpaduka
®epmu npu onpeneneHun T 71 Makc ¢

11. KakoBo snepreruueckoe paspemienue /3-criekrpomerpa? I[Ipoananuzupyite BO3MOKHBIE
OIMOKY B ornpeaenieHnu TMakc (CIrydaifHbIe ¥ CHCTEMATHIECKHE).

12. Onenute paccrosaue Mexay K- u L-nunusmu B /3-cnektpe. Kak Oyner BoirnaneTs Ghop-

Ma 76-ITMHUY IPU XO-POIIEM pa3pelIeHUH? MpH MI0XO0M?

Pa6Gora 4.3
NU3MEPEHUE vABCOJHOTHOfI AKTUBHOCTU TIIPEITAPA-TA “Co METOJIOM y-y
COBITAJIEHMI

1. Yro Takoe JUMOIbHBINA, KBaAPYIOIbHBINA, OKTYIOJIBHBIA IEpeXo/bl B Aapax?

2. Kakue kBaHTOBbIE 3aKOHBI JOJKHBI BBITIOIHATHCS MIPU AJIEKTPOMArHUTHBIX MEPEX0/IaX B
anpax?

3. Uro Takoe 371eKTpUUECKU U MarHUTHBINA (HOTOH?

4. C 4eM cBs3aH KacKaJHBIM XapakTep paguoakTuBHOro pac—mana 60Co? Kak 3aBucutr Be-
POSITHOCTB Mepexo/ia OT MYJIbTHUIIOIb- HOCTH U3JTy4eHUs?

S. Yro Ha3pIBaeTCA aKTUBHOCTBIO IIPENapaTa, B KAKUX €JUHU "IaX OHA U3MepsAeTCs?

6. OO0BsicHUTE IPUHITUT U3MEPEHHUS a0COIIOTHOM aKTUBHOCTH METOJIOM y-Y COBIAJICHUH.

7. OnumuTe NpUHIUI paboThl U YCTPOHCTBO (OTOIIEKTPOH"HOTO YMHOXHTENS (DIY).

8. Pa3bscHuTe, moyemMy OpraHMYeCKHE M HEOPraHMYECKHE CUUHTHILISTOPHI CHIIBHO OTJIH-

YarTCs PYT OT Jpyra MO YyBCTBH "TENHHOCTH K y-ydyaM. OOBsSCHUTE MPUHIMN PabOThI CIIMH-
THJIIS- MAOHHOTO CYETYHKA.

9. Kak paboraet cxema coBmanenuii? Uto takoe “paszpemaroiiee Bpems?

10. 3aBUCHUT JIU B TaHHOW pabOTe TOUYHOCTH M3MEPEHUsT aOCOIIOTHONW aKTUBHOCTHU TIperapa-
Ta OT 3()(PEeKTUBHOCTU CUETUMKOB.

Pabora 5.1



M3MEPEHUE KOX®OUIIMEHTOB OCJIABJIEHHMS ITOTOKA y-JIVUEM B CBUHIIE,
JKEJIE3E 11 AJIJIOMHWHHNMN.
OINPEAEJIEHUE OHEPT'MU TAMMA-U3JIYYEHU A

1. Urto Ttakoe “y-uznydyenue” saep?

2. KaxoBbI nporiecchl B3aUMOJICHCTBUS Y-JTy4del ¢ BEUIECTBOM?

3. [Toxaxkure, uto hoT03PdEeKT HAa CBOOOTHOM IJIECKTPOHE HEBO3MOYKEH.

4. Hcnonb3yst 3aKOHBI COXpAaHEHUS, TOIYYUTE (POPMYILY, CBA3BIBAIOUIYIO IOTEPIO SHEPTHH
C YIJIOM paccesiHusl y-KBaHTOB 1pH 3¢ dexre Komnrona.

S. W3MmeHseTcs 1M SHEprus y-KBaHTOB IIPH IMPOXOKIEHUM uepe3 BemecTBo? CpaBHUTE
IPOXOXKJICHHUE y-KBAaHTOB Yepe3 CPely C MPOXOXKICHUEM 3apsKEHHON YaCTHILIbI.

6. [Tonyunre hopmMyiy, ONMUCHIBAIONIYIO OCIIA0JICHHE MOTOKA Y-KBAaHTOB IPU MPOXOXKICHUU
cpeapbl.

7. Uro Ha3bIBaeTCs CEYCHHEM B3auMojeHCTBHsI? Kak OHO CBsi3aHO ¢ MUHEWHBIM KO3 U-
LIUEHTOM OCJIabJIeHHs IOTOKA y-KBAaHTOB B cpene?

8. Kak 3aBucsr ceuenus: potorddexra, koMnToH-3PdexTa u 00pazoBaHus Map OT IHEPTUU
y-KBaHTOB U OT IOPSAAKOBOr0 HO~Mepa Z aTOMOB Cpe/ibl?

9. Onumure DpUHLIKI PabOTHI U YCTPOMCTBO (JOTOINEKTPOH"HOT0 YMHOXKUTENS (PIY).

10. PacckaxxuTte npo opraHu4eckrue M HeOpraHW4eCKUe CUMH TWUIATOPbI. ONUIINTE NMPHH-
N paboThl CUMHTWIUISIIIIOHHOTO CYETYHKA.

11. OTnuyaroTcst I MPOLecChl B3aUMOJCHCTBUS Y-KBaHTOB MCCIIEyeMOro UCTOYHUKA C Be-
[IeCTBOM TODIOTUTENS (Hampu—Mep, Al) u ¢ BemectBoMm cuuHTHIUISITOpa Nal(TI)l

12. C xakoil 1enb0 B JaHHON pab0Te MCTOYHHUK U JETEKTOP M3JIyY€HHs CHIIBHO YIaleHbI
ApyT OT Apyra?

13. OnumuTe NopsaoK NpoBeleHus u3MepeHuil B padore. Kak ydects apeiid ycraHOBKH?
Kak onenuBaercst pon?

14. KakoBa craTucTuyeckas TOYHOCTb SKCIEPUMEHTAIbHBIX PE3yJIbTATOB M CKOJIb BEJIUKU

omMOKH, CBs3aHHBIE C Apeiidom ammaparypsl. CpaBHUTE pe3ylbTaThl Pa3HbIX CEPU H3MEPEHHIA.
Jle>xuT 1 pa3nuyue pe3ysbTaToB B Mpeenax 0KuaaeMoro?

15. CpaBHHTE MEXy COOON IKCIIEPUMEHTAILHO TOJTY4YE€HHBIE BETMYNHBI TIOJHOTO KO3 Qu-
[MeHTa norjiomnieHus y-kBaHToB B Al, Fe u PB ([n]=cMm-1 u {ju] = r/cm2). OObAcHUTE MOTy4EH-
HbI€ pe3yabpTaThl. OLIEHUTE € UX TOMOIIBIO YIHEPTHIO Y-Ty4eH, HCITyCKAaeMbIX HICTOYHUKOM.

Pabora 5.3
OIIPEJEJIEHUE DHEPI'MM T'AMMA-KBHTOB C ITOMO—-LbIO CHUHTUJJIALIMOH-
HOI'O CIIEKTPOMETPA

1. Uro Takoe y-uznyudeHue? KakoBbl 3aKOHBI COXPaHEHUs MPHU AJIEKTPOMATHUTHBIX Iepe-
X0/1ax B sapax?

2. C xakumu 3¢ dexTamu CBSI3aHO OCJIA0JICHHE TTOTOKA Y-KBAHTOB IMPHU MPOXOKICHUH Ye-
pe3 BelecTBo?

3. [Tokaxwure, 4To GoTOrP(HEeKT HEBO3ZMOXKEH HAa CBOOOI"HOM DJIEKTPOHE.

4. KakoBo pacnpezneneHue 31€KTpOHOB HO 3HEpruu npu Gorodddexkre 1 KOMITOHOBCKOM
paccessHun?

5. Uro Takoe “kpail KOMITOHOBCKOTO paccesHus? Kako—Ba 3HEprus 3J€KTPOHOB IpHU
KOMIITOHOBCKOM paccesiHuu /-KBaHTOB Ha 180°?

6. Yro Takoe ceuenue B3ammojeiicTBusa? Kak 3aBucar ceyeHus Gporodpdekrra, KOMITOH-

s dekra u oOpa3zoBaHMsl Map OT PHEPTUU y-KBAHTOB U OT MOPSIKOBOTO HOMepa Z aTOMOB cpe-
IIBI?

7. [Touemy BO MHOTHX siipax /-mIepexo/bl CIEAYIOT APYT 3a APYroMm, oOpaszys Kackas, a He
MPOUCXOAAT “B OJUH MPBLKOK~ M3 BEPXHEro COCTOSIHUS B HUkHee? KakoBa MylbTHUIOJIBHOCTh
nepexo10B B 110Co?

8. Onummre TPUHLIUI ASHCTBUS (POTOITEKTPOHHOTO YM HOKHUTENS M €T0 YCTPOMCTBO.



9. Jinst gero cimyxut kpuctaiut Nal(T1)? I[Touemy ucrons—3yt0T He YuCThIe KpucTayisl Nal,
a KPUCTAaJUIbl, aKTUBUPOBAHHBIE TAJITUEM?

10. [TosicHuTe MpUHIUI PabOTHl CHMHTHIUIILMOHHOTO CHEeKTpoMmerpa. Omummre, Kak Impe-
oOpa3yeTrcs SHEprus Maja"MIero /-KBaHTa B AJIEKTPUUECKUNA UMIYIbC Ha Bbixoge GOV crek-
TpoOMeTpa.

11. Kak Bermsaut auddepeHunanbHblii CIEKTp paguo"aKTUBHOIO HMCTOYHMKA, UCITYCKAalO-
niero oAy /-nmuHuto (Hanpu—wmep, 54Mm ¢ Ey = 0,83 M»sB)? Kakoli Bkllag B KapTHHY CIIEKTpa
BHOCUT (hoT03deKT 1 KoMnToH-3PderT?

12. Kak M0OXHO yOemuThCS B TOM, YTO M3IYYCHHE, PETU "CTPUPYEMOE JETEKTOPOM, IEHCTBH-
TEJIBHO SIBIISICTCS /-U3JTydeHU "eM?

13. Kak mpokanuOpoBaTh SHEPreTHUSCKYIO KTy aM [UTHTYIHOTO aHan3aropa?

14,  Usmenutcs ym Bun cunekrpa 60Co, ecnu BMecto kpuctayuia Nal(Tl) ncronp3oBate opra-

HUYECKUM KpUCTAILI?

Pabora 6.1
NCCIENJOBAHUE PE30HAHCHOI'O IIOI'JIOIIEHUA y-KBAHTOB (DO®EKT MEC-
CBAYDPA)

1. Kakoe saepHoe n3nmyueHue Ha3bIBaeTCs y- U3iaydeHrueM? YeM OHO OTIIMYaeTCsl OT peHT-
TE€HOBCKOTO M3ITy4ye-HUs?

2. C kakumu 3¢ dekTamu CBsI3aHO OCITA0JICHHUE IMOTOKA Y-KBAaHTOB MPU IPOXOXKICHUH Yepe3
BEILECTBO?

3. B uem cocrout 3¢ ekt pezoHaHCHOTO TorIoeHus y-rydei? [Ipu kakuX yCIIOBUSX 3TOT
3¢ dexT cranoBUTCS HAOIHO " 1aeMbIM?

4. 4.Yem onpenensieTcs eCTECTBEHHAs! IIMPUHA JTMHUM raMMa-U31ydeHus ?

5. Kak Bnuser gomnep-3ddext Ha hopMy y-THHUAN?

6. Uem ompenensieTcs BEpOSITHOCTh PE30HAHCHOTO MO TJIOIIEHUSI y-KBaHTOB? B obGmactu
KaKUX TEMIEpaTyp U SHEPTUil y-KBAaHTOB BO3MOXHO HaOmoneHue 3gpdexra Meccbayspa?

7. Kax Bo3HMKaeT XMMUYECKUW CIBUT JIMHUI?

8. Kakoll McTOUHMK y-KBaHTOB MCIIOJIB3yeTCs B JAaHHOM pabote? IlpuBenute cxemy ero
pacmnana. Kakoe BemecTBo HCTONB3YeTCs B KAYECTBE MOTJIOTUTEIISA?

9. C Kakoil 1eNbl0 CHUMaeTCs aMIUTUTYAHBIM CIEeKTp ucTOuHMKA n3nydeHus? [louemy amns
M3MEPEHHI UCTIONB3YIOT “ToHKMI KpucTtawt Nal(Tl)?

10. Kak BbIIeSII0OTCS U pEruCTpUPYIOTCS Y-KBaHTHI ¢ 3Heprueil Ey - 23,8 k»3B2 Kak Bbi6oupa-
ercst pabouee “okHO” mud—hepeHInaILHOTO aHAIM3aTopa?

11. 3ayeM Hy>KeH NajiajneBblid GuibTp?

12. B yem cocTonT METOJ NOTIEPOBCKOTO CABHTa JIMHUM HMCITyCKAaHWS W TIOTJIOUICHHUS Y-
Ty4en?

13. B kaxoii nocienoBaTenIbHOCTH UCCIIENYETCS CIEKTP PE30HAHCHOTO MOTJIOICHUS?

14. B ycraHOBKE MOIJIOTUTEINb JBUXKETCSI OTHOCUTENIBHO UCTOUYHUKA. MOXKHO JIM JIBUTATh UC-
TOYHHK, OCTABUB HETIOABIK "HBIM MOTJIOTHTEIb?

15. CkasbIBaeTcs JM TOJIIIMHA TOTJIOTUTENS Ha IIMPUHE PE30HAHCHOM JINHUM, U3MEPSIEMOi B
IKCIIEpUMEHTE?

16. Kak BIUsIOT mpolecchl NOTIONEHHs Y-KBAaHTOB B MOTJIOTUTENE BesieAcTBUE (oTOd(Pdek-

Ta U KOMOTOH-3Q(eKTa Ha BEIMUYMHY AMIUTUTYJbl PE30HAHCHOTO (SAEpHOr0) IMOTJIOUIEHUS Y-
KBAaHTOB B 3TOM IIOIJIOTUTENE?

17. Yro BbI 3HaeTe o0 npuMeHeHnH 3pdexra MeccOayspa B pa3IMUHBIX HAyUYHbIX U TEXHUYE-
cKkux obnactsax?

Pa6ote1 7.1, 7.2,7.3
1. KakoB coctaB mepBuuHOrOo KOocMHuueckoro wu3mydeHusi? I[louemy B ero cocraBe HeET
HENUTPOHOB?



2. KakoB cocTaB KOCMHUYECKOI0 U3IYy4EHHs y TOBEpXHOcTU 3eMian? M3 kakux yacTuil co-
CTOSIT MATKasl U JKECTKash KOMIIO HEHThl KOCMHYECKOro m3nydeHus? KakoBo mx mpoucxoxzae-
Hue?

3. Kakumu ¢u3ndeckuMu npoueccaMmu onpeseNsatoTcs Ipy IPOXOKICHUH Yepe3 BELIECTBO
HHEPreTUUECKHUE TOTEPU YAaCTHULL, U3 KOTOPBIX COCTOST MATKasl U JKECTKas KOMIOHEHTHI U3Jyye-
Hus? Kakue n3 3TUX NpOLECcCoB SABIAIOTCA JOMUHUPYIO "IUMU?

4. KauecTBeHHO 00BSCHUTE YIIIOBOE pacmpeielieHne KOCMHYSCKUX JIyUeH.
5. OOBsicHUTE TPHUHIMIBI PaOOTHI TEJIECKONa W3 TeUre POBCKHUX (CIMHTUIUIAIIMOHHBIX )
CUYCTYUKOB.

4, Kputepuu oueHUBaAHUS
I[To pe3ynbraTam MOATOTOBKU paboTy BhicTaBisieTcst oT 0 1o 10 6amioB corimacHO ypOBHIO MO-
roToBKHU cryzaeHTa. [lo pesynbratam cnauu BeicTaBisiercst oT 0 1o 10 GayuioB corimacHo ypOBHIO
HOATOTOBJICHHOTO OTYETA U 3HAHHWHU CTyAEHTa. M3 moiydeHHBIX 0allIoB 3a KaXayr padoTy pac-
CUUTBHIBACTCS CPEHUN OalT

Orenka Baier
10
OTJINYHO 9
8
7
XOPOIIIO 6
5
4
YIIOBIICTBOPUTEIHHO 3
HEYJIOBJICTBOPUTEIHLHO i

W3 monydeHHBIX 0a/IOB 3a KaXAYyI0 pabOTy pacCUMTHIBAETCS CPEAHHI Oai, KOTOphI ompene-
JIIET OLICHKY 3a 3a4€T.

Ouenka «otau4Ho (10)» BbICTaBIIS€TCSA CTYAEHTY, MOKA3aBIIEMY BCECTOPOHHUE CHUCTEMATU3H-
pOBaHHbIE TTTyOOKHE 3HaHUS yueOHOM MporpaMMBl U 3a €€ MpeesiaMu, a TakKe YMEHUE YBEpEH-
HO NMPUMEHSATH UX Ha MPAKTUKE IPH BBIIIOJHEHUH U cjaue J1abopaTOpHOM paboTHl.

Ornenka «oTan4Ho (9)» BBICTABISIETCS CTY/ACHTY, TIOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3HPO-
BaHHbIE NTYOOKHE 3HaHUS y4eOHOM MPOrpaMMbl U YMEHHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELICHNN HECTAaHIAPTHBIX 3a]1a4.

OneHka «0TJM4YHO (8)» BBICTABIAETCS CTYACHTY, MMOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3UPO-
BaHHBIE INTyOOKHE 3HAHUA YUeOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
TP BHITIOJIHEHUH U Cade TaOOpaTOpHOU pabdOThI, OHAKO JOMYCTUBIIEMY HEKOTOPBhIE HETOYHO-
CTHU IIPU OTBETE.

Onenka «xopouio (7)» BBICTABISIETCS CTYACHTY, €CIIM OH MPOAEMOHCTPHPOBAI TBEPIOC 3HAHUE
U YBEpPEHHOE MMOHMMaHHE MaTepuana y4eOHON MporpaMMbl U yMEHHE CBOOOJHO MPUMEHATH (PU-
3UYECKHE 3aKOHBI Ha MPAKTHKE MPH BHITIOJIHEHUH U c/ladye J1abopaTopHOi paboThI.

Onenka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJIOE 3HAHUE
MaTepuana y4eOHON mporpaMMbl U YMEHUE MPUMEHSTh (PU3NYEeCKHe 3aKOHBI HA MPAKTUKE MpU
BBITOJIHEHUH U cJlaue J1abopaTopHOM paboThI.




Ouenka «xopomo (5)» BBICTABIISICTCS] CTYICHTY, €CJIH OH IPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
U TIOHMMaHHE Marepuana y4eOHOH MporpaMMbl U YMEHUE NPUMEHATHh (U3NYECKHUE 3aKOHBI Ha
IPAaKTUKE MPU BHIIOJIHEHUH U claue Ja0opaTOpHOM padoThl, OTHAKO AOIMYCTHJI IIPH OTBETE Psif
IrpyObIX HETOUHOCTEH.

O1eHKa «yTOBJIETBOPUTENBLHO (4)» BBICTaBISETCS CTYACHTY, MOKa3aBlIeMy (hparMeHTapHBIH
XapakTep 3HAHMM, JIOMYCKaBIIEMYy HETOYHOCTU B (DOPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX
HOHATHI, HO TMPHU 3TOM NPOJEMOHCTPUPOBABIIEMYCIOCOOHOCTHBBITIONHITH OCHOBHBIE 3aaHUs
IIPU BBIMOJHEHUH U cJjaue JIabopaTOpHOU paboThI U BJaJIeHHE OCHOBHBIMU pa3lieiaMH yueOHOU
IIPOrpaMMbl, HEOOXOIMMBIMHU ISl JAJIbHEUILIETO O0yUYEHUSI.

O1eHKa «yTOBJETBOPUTENBHO (3)» BBICTABIISICTCS CTY/ACHTY, IMOKAa3aBIIEMy CHJIBHO (pparmMeH-
TapHBIA XapakTep 3HaHUi, JoNycKaBlleMy rpyOble OmHOKU B (POPMYIMPOBKE OCHOBHBIX 3aKO-
HOB ¥ 0a30BBIX MOHATHHA, HO MIPH 3TOM MPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH MPU 3TOM IIPO-
JIEMOHCTPUPOBABILIEMY CIIOCOOHOCTh BBINOJHATh OCHOBHBIE 3a/laHUs NPH BBINOJIHEHUH U cllaue
1abopaTopHON paboOThl U BIAJCHUE OCHOBHBIMM pa3jellaMu y4yeOHOH NIporpammbl, HEOOXOIM-
MBIMH U711 JaJIbHEHIIIEero o0y4eHus.

Ol1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HeyT0BJeTBOpuTeabHO (1)» BhICTaBIsCTCS CTY-
JIEHTY, KOTOPBI HE 3HACT 3HAYUTEIIHHYIO YaCTh OCHOBHOTO COJIEP KaHUS IPOrPAMMBbI, CUCTEMa-
TUYECKH JI0MyCKaeT rpyObie omuOKu npu GopMyITupPOBaHUN OCHOBHBIX (DM3MUYECKUX 3aKOHOB
WM HE CTIOCOOCH KOPPEKTHO MPUMEHSATH (PU3HUYECKUE 3aKOHBI JTAXKE JUIsl PEIICHUS TPOCTHIX 3a-
Jad.

5. Metoauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMI,
HABBIKOB M (WJIH) ONBITA eATEJIbHOCTH

3ader B KaXXIO0M CEMECTPC IMPOBOJAUTHCA 11O UTOI'aM TeKy'H_IeI‘/‘I yCIeBacMoOCTHU (pGSYHBTaTaM caa-

4y 1ab0paTopHBIX padboT)



