o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
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A.A. BopoHos
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1

Oakanasp
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2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT
4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T

AynutopHbIx yacoB: 150 Bcero, B TOM 4Hce:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 150 vac.

Camocrostensnas padora: 300 gac.

Bcero gacos: 450, Bcero 3au. ex.: 10

[Iporpammy coctaBuiu:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

[Iporpamma obcyxneHa Ha 3acefanuu kadeapsl oomei ¢pusuku 09.04.2024



AHHOTANMA

B nmaGopatopHOM mpakTHKyMe 1Mo oOIei (U3uKe CTYJACHTHI BBIMOIHSIIOT JTa0OpaTOpHBIE pa0OTHl MO BCEM
OCHOBHBIM pazzieiaM Kypca oOmeil ¢usnku: «MexaHuka», «TepMoauHaAMHKa W MOJEKyJspHas (u3nkay,
«DJeKTpUYecTBO M MarHeTmsm», «Omnrtuka» u «KsantoBas mukpodusuka». B maGoparopum kadenps
MPE/ICTABICHO JIOCTaTOYHOE KOJMYECTBO YCTAHOBOK ITO KaXIOMY pasieny Kypca. JlaboparopHble yCTaHOBKH
TPYNIHPYIOTCS O TeMaM paszaena. TeMbl 1abopaTopHBIX pabOT OpPraHU30BaHbl B MapLIPYTHI, 10 KOTOPHIM
NPOBOIUTCS BBINIOJHEHHE paboT cryaeHTamu. [l Kaxaoi J1abopaTopHOW paboThl TOATOTOBJICHBI
CIelaIbHbIe ONMCAHUA: ONHMCAHUE TEMbI PaOOThI, ONMMCAHNE SKCIIEPUMEHTA, IPOBOAUMOIO B J1a0OPaTOpHOH
paboTe U TEXHUYECKOe OMICaHue J1a00paTOPHON YCTaHOBKH. B 1abopaTropHOM MpakTUKyMe paccMaTpUBAIOTCS
KJIIIOYEeBbIE  TIOHATUS  OKCIICPUMEHTANbHOW  (U3MKM,  CTyIEHThl  O0y4aroTcs  SJIEMEHTapHBIM
IKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KE HaBBbIKaM PabOTHI ¢ 000PYIOBaHUEM.

[IpakTuyeckas padora B 1a0OpaTOpPHU MO3BOJISET CTYJCHTaM pa3o0paThCsi B 0a30BbIX (PU3NYECKHUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOXKHO TIIyOOKOe TOHMMaHue o0uield Gpu3uku. /i yCrenHoro ocBoeHus 1ab0paTopHOTO
NPaKkTHUKyMa CIYyIIaTeIl0 HEOOXOOMMO BiajeTh 0a30BbIMM HAaBBIKAMH IIPOBEJCHHS OKCIEPHUMEHTA,
MOJTyYEHHBIMH B HIKOJIE, BJIAJETh OCHOBaMH MaTeMaTHYeCKOro aHaJn3a, 3HaTh OCHOBBI JIMHEHHON anreOpsl,
TEOPHUHN BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHHS, NTOJIY4YECHHbIC HA JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHAX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI
- (popmupoBaHue 0a30BBIX 3HAHUN MO (QHU3UKE U yMeHUs padoTarh B 1abOpaTopuu I JaTbHEHIIEro
WCIONB30BaHUSI B JIPYTHX JHWCIWIUIMHAX €CTECTBEHHOHAYYHOTO COJACpKaHus; (HOpMUpOBaHHE
KYJIBTYpPBl 3KCIIEPUMEHTa, HCCIIEIOBATEIbCKIX HABBIKOB M CIIOCOOHOCTH TIPUMEHSTh 3HAHUS Ha
MIpaKTHKE.

3axayu QUCHUTNIHHBI
- ¢opmupoBaHue y 00ydaronIuxcsi 0a30BbIX 3HAHUH 10 PU3UKE;

- (dopmupoBaHme KylibTypbl JKCIIEpUMEHTa: yMEHHE paboTarh B JabOparopuu, 3HATH OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHYECKUE CBSI3U MEXK/Ty TIOHATHSIMH,

- (I)OpMI/IPOBaHI/Ie yMeHI/II\/’I U HABBIKOB IIPUMCHATH IIOJYYCHHBIC 3HAHUA [JIA IMOCTAHOBKH
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMMOJYUYCHHBIX PE3YJIbTATOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpPOEKTa, BBIOMpAas ONTUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEMCTBYIOIMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOH LIEH U BEIOMPATh

ONITUMAJILHBIEC CITOCOOBI X PEIICHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYCHUHI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroImunX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIbTaThl PEIIEHUS TOCTaBICHHBIX 3a/1a4

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.3 CnocoOeH ompenensTs IpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

I1IK-1.1 Bnamgeer  yHmameHTanbHBIMU
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,




[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHHMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS U PaOOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omeHuBath TpedyeMbie pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBbikamMu pPabOTBI C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUTSl HAyYHBIX pacyeToB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnaneer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[1K-2.3 CniocobeH npencTaBiiTh HaydHbIE YTBEPKACHHUS, HX
000CHOBaHMS M JI0Ka3aTeIbCTBA, HAydyHbIE MPOOJIEMBI U UX
pelieHUs] SICHO M TOYHO B TEPMHUHAX, MOHSATHBIX JJIs
npoeCCUOHANBHON ayIUTOpUH, B MUCHbMEHHOW W YCTHOM

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATh!
- METOIMKY IPOBEACHUS IKCIIEPUMEHTA;
- MeToauKy 00pabOTKH MOTYYEHHBIX Pe3yJbTaToB.
YMETb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BaHHEM;
- MpaBWIBHO 00padaThIBaTh MONyYCHHBIC SKCIICPUMEHTAIILHBIC JAaHHBIC.
BIIAJICTh!

- HaBbIKaMH pa6OTBI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,Z[OBaHI/IeM;
- OCHOBHBIMH MAaTEMAaTUYCCKUMU UHCTPYMCHTAMU, XapPaKTCPHbIMU JIA 3a/1a4 MEXaHHUKU.

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

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

Tema (pazmen) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsr

Bonnbie pabotsr 1

BBonnbie paboThr 2

OOcyXaeHne TEeOPeTHYECKHX BOIMPOCOB
0 TPEBIIYIIAM TEMaM.

Al W N~

I/I3yquI/Ie QJICKTPOHHOTO ocummorpa(ba.

3
4
4
4

N DN

OnpeneneHne  MOMEHTOB  HHEPLUH
TBEPABIX TEJ C MOMOULIBIO TPUDHUISIPHOTO
ojBeca.

OOcyXaeHne TEeOpPeTHYECKHX BONPOCOB
0 TPEBIIYIIAM TEMaM.

DKCrieprMeHTa bHAs TPOBEPKa 3aKOHA
BpAILATEILHOTO JIBHKEHHS Ha
KpecTooOpa3sHoMm MasiTHHKe O6epoOeka.




OmpeneneHue yCKOPEHUS CBOOOIHOTO
majieHus TpH  TOMOIIM  0OOpPOTHOTO

8 2 4
MasTHUKa.  V3yueHnme  (U3HMUECKOTO
MasITHUKA.

9 Omnpenenenne momynst FOHra 2 4

10 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB ) 4
0 TPEIBIIYIINM TEMaM.

1 Hccnenosanue peLeccuun ’ 5
YPaBHOBEILIEHHOTO THPOCKOIIA.

12 Wzydenne konebaHuil CTPYHBI. 2 4

13 UccnenoBanme cBOOONHBIX KojeOaHUU 5 4
CBSI3aHHBIX MasiTHUKOB

14 |Ompenenenrie CKOPOCTH MOJIETA MYJH. 2 4

15 OOcyXaeHne TEeOPeTHYECKHX BOIMPOCOB ’ 4
0 TPEBIIYIIAM TEMaM.

16 Cranuonapuoe  tedenue  (bepnymin, 5 4
[lyazeiins).

17 Bszkocth KUJKOCTH, SHEPIus ’ 4
aKTHBAIHH.

18  [Bakyym. 2 4

19 OOCyX/IeHne TEOPETHUECKUX BOMPOCOB ) 4
0 TPEBIIYIINM TEMaM.

20  [duddyswus. 2 4

21 TemnonpoBOJHOCTD. 2 4

22 |MonekynsipHbIE SIBICHUS 2 4

73 OOcyXaeHne TEeOpPeTHYECKHX BOIMPOCOB ’ 4
0 TPEBIIYIIAM TEMaM.

24 |Ompenenenune Cp/Cv rasos. 2 4

25  |®a30Bble MEPEXOIBI. 2 4

2 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB ) 4
0 TPEBIAYIINM TEMaM.

27  |PeanbHble rassl. 2 4

28  |[loBepxHOCTHOE HaTsHKEHUE. 2 4

29  |Tem1oeMKOCTb. 2 4

30 OOcyXaeHne TEeOpeTHYECKHX BOIMPOCOB ’ 4
0 TIPEBIIYIIAM TEMaM.

31 Maruautomerp. AOCOIIOTHBIA BOJBTMETD. 2 4
MoznenupoBaHue MIEKTPUUECKUX TIOJIEH.
CHexkTpsl  2JIEKTPUYECKHX  CHUTHAJIOB.

32 Bonnosos. Cunres ANEKTPUUECKUX 2 4
CHUTHAJIOB.

33 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB ) 4
0 TPEIBIIYIINM TEMaM.

34 Maruerpon (u ¢QokycupoBka). 3akoH ’ 4
Tpéx BTOpBIX. OMBIT MHUJUTHKEHA.

35 Casur (a3 B uenu MepeMEHHOro TOKa. 5 4
Pe3onanc HanpspkeHuil. Pe3oHaHc TOKOB.
Oddexkr Xomra B MOTYNPOBOTHUKAX.

36 Db dexr Xoma B MeTaJIax. 5 4
MarseroconpoTHBIICHHE
MOJTYTIPOBOJHHUKOB.

37 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB ) 4
0 TPEIBIIYIINM TEMaM.
CBoOonHbie koneOaHus. BuIHYKICHHBIC

38 KoJIeOaHMsI. Jpobosoii LIYM. 5 4

KonebarenbHbIi KOHTYp C HEIHMHEHHOU
€MKOCTBIO.




Hua- wu napamarHetuku. [Jua- wu

39  |mapamarsHeTHKH. Hna- u 2 4
napaMaraeTuku. Ckua-3¢dexr.

40 OOCyX/IeHHe TEOPETHUECKUX BOMPOCOB ) 4
0 TPEBIIYIINM TEMaM.

41 bannmucTtuueckuii raapBaHOMETP. 2 4

42 Penakcanmonnslii reneparop. Tneromuii ’ 4
paspsia. BeicokouacTOTHBIH pa3psn.

43 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB ) 4
0 TPEIBIIYIINM TEMaM.
Iletns  rucrepesuca  (AMHAMHUYECKHI

44 METOx). [eTns rucrepesuca 5 4
(crarnueckuit  meron). Ilapamerpos.
JBoliHOE SIpMO.

45 OOCyX/IeHHe TEOPETHUECKUX BOMPOCOB ) 4
0 TPEBIIYIINM TEMaM.

46 Konmpia  Herorona.  Murepdepometp ’ 4
Kamena. Uurepdepomerp Penes.
LenTpupoBaHHbIE ONTUYECKHE CHCTEMBI.

47 MoenrpoBaHrue ONTHYECKUX TPUOOPOB. 2 4
Pedpaxromerp AbGe.

48  |Uzyuenwue nazepa. 2 4

49 O6cy>1<zleHmE TEOPETUYECKUX BOIPOCOB ’ 4
MpeabIAYLICH TEMBI.

50  |dudpakuus cera. 2 4

51 [onapuzanus. 2 4

52  |Uurepdepenuus o CBY. 2 4

53 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIIPOCOB ) 4
HPEeABbIIyLIeH TEMBI.

54 | dudpakunonHble pem€TKH (TOHHOMETP). 2 4

55  |/IBoiiHOE JIy4enpenoMIeHUE. 2 4

56 O6cy>1<zleHmE TEOPETUYECKUX BOIPOCOB ’ 4
MpeabIAYLICH TEMBI.

57 | dudpakuns Ha yabTPa3BYKOBBIX BOJTHAX. 2 4

53 PaspemarensHas CHOCOOHOCTD 5 4
MUKpockomna (Meton AGGe).

59 O6cy>1<zleHmE TEOPETUYECKUX BOIPOCOB ’ 4
MpeabIAYLICH TEMBI.

60  [Dddext Ilokkenbca. 2 4

61 Oddexr Mecbayspa. HccnenoBanue ) 4
PE30HAHCHOTO MOIVIOMIEH!S Y KBAHTOB.

62  |Uccnenosanue r¢ddexra Komnrona. 2 4

63 MarHuTHBIE ~ MOMEHT  JIETKUX  sJIep ’ 4
/SAMP/.
CrexktpoMeTpusi Y — U3Iy4YeHHA C
MIOMOIIIBIO CIMHTHUIALMIOHHOTO

64  |cnexrpomerpa. M3MepeHue aOCOMOTHOM 2 4
akTHBHOCTH 1npenapara Co METooM y — Y
COBIAJICHUH.

65 Omnpenenenue 3HEPruM 0O YacTUL IO ) 4
BEJINYMHE UX Mpolera B BO3LyXe.
W3mepeHne BpeMEHH KH3HH MIOOHOB Ha

66 |OCHOBaHMHM YIVIOBOTO  paclpeneiIcHUs 2 4
MHTEHCUBHOCTH KOCMUYECKHX JIy4eH.
CUMHTWUISIIMOHHBIA ~ CYCTYMK  JUIS

67 |merexTmpoBaHU KOCMHYECKOTO 2 4

HU3JTy4YCHUA.




68 OOcyXaeHne TEOPeTHYECKHX BOIMPOCOB ’ 4
0 TPEBIIYIIAM TEMaM.

69 Uzyuenue 3aKOHOB TEIUIOBOTO 5 4
U3ITy4eHHS.

70  |Dororddekr. 2 4

71 AToM Boziopoza. 2 4

72 |9ddexr Pamzayapa. 2 4
Usmepenne koddduumenta ocnabieHUs

73 |moToKa y-liyued B BELIECTBE U 5 4
ompezaenenue ux sHepruu. Pabora mo
PaaroOLMOHHON 0€30IaCHOCTH.
HccrnenoBanyne 3HEPreTHUECKOrO CIEKTPa

74  |-gactun u oTIpefiesieHre 170:¢ 2 4
MUHHUMAJILHON SHEPTHH.

75  |Onbir @panka-lepma. 2 4

Wroro yacos 150 300

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 450 yac., 10 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. BBonHbie paboTsr 1

N3ygaroTcsi cucreMaTtMyeckue M CiydaiHble IMOTPEIIHOCTH NPHOOPOB Ha NpPHUMEpEe H3MEPEHUs
YIENbHOIO  CONPOTHBJIEHHS HHUXPOMOBOM  mpoBosioku. Hccnemyrores

MOTPEIIHOCTH  AHAJOTOBBIX M IM(POBBIX HPUOOPOB, 3aKOHBI  CIOKECHUS

NOrpCrHOCTb IPH MOJYUCHUN HpﬁMOﬁ MCTOAOM HAMMCHBIINX KBA/IPAaTOB.

2. Brogubie paboTh 2

Ha mnpumepe KoCcMHUYECKOTO U3Iy4YEHUs, PETUCTPHUPYEMOIO CYETUYMKOM [elirepa,

OCHOBHBIE METOJIbl CTAaTUCTUYECKOM

HOPMAJIBHOI'O  pPAaCHpCACICHUA u  pacripeacjiCcHuA HyaCCOHa. I/ICCJ'ICI[yeTCSI

MHCTPYMEHTaJIbHBIE
MOTPEIIHOCTEH,

HU3yYdaroTCs

00paboTku JaHHBIX. M3ydaloTcsi OCHOBHBIE CBOWCTBa

CPpECAHCKBAAPATHUIHOIO OTKJIIOHCHUA JAHHBIX OT YHCJIa H3MepeHI/II>'I.

3. OGcysxaeHne TeOpeTHUECKUX BOIIPOCOB 10 MPEABbIAYIIIM TEMaM.

3aBUCHUMOCTDb

[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.

4. V3ydenue 3eKTPOHHOr0 ocumiiorpada.

NzyyaeTcst ycTpOHCTBO M TMPUHIIMI paObOTHI AIEKTPOHHOTO ociuiorpada. M3mepsitorcest mapaMeTpol
mpocTtedmux — KonmebaHud ---  amIudTyzna, ¢asza W 4acTtoTel. Mccnenmyercss  BIMsSIHUE
aAMIUTUTYTHO-9aCTOTHON M (pa30BO-4ACTOTHON XapaKTEPUCTHK Ha PE3yNbTaT U3MEPEHUH C MOMOIILIO
ocuusuiorpada.

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

C noMoI1bI0 TPUPHUISPHOTO MOJBECA U3MEPSAIOTCS MIEPUOABI KPYTHIIBHBIX KOJeOaHUH Tel pa3iIndHON
¢opmel. [lo M3MepeHHBIM NepHoJaM BBIUUCISIOTCS MOMEHTHI MHEPLUM TeJ, 3HAUYCHHS KOTOPBIX
CPaBHHUBAIOTCS C MTOJYYECHHBIMH U3 PACUETOB MO UX FEOMETPUUECKUM pazMepaM. DKCIIEPUMEHTAIbHO
HpoBEpsieTCs alIMTUBHOCTL MOMEHTOB HHEPLMU U TeopeMa [ roiirenca—IlIreiinepa.



6. O0CyXJCHUE TEOPETUUECKUX BOIIPOCOB 110 IPEIBIIYIIIMM TEMaM.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.

7. DKcniepuMEeHTallbHasl TIPOBEPKa 3aKOHA BPAIATEIbHOTO JBMKCHHUS HA KPECTOOOPAa3HOM MasTHUKE
OobepbOexa.

C nmomouipio KpecTooOpa3HOro MasiTHUKA, K OCH KOTOPOTO MOJBEIIMBAIOTCS TPY3bl Pa3ziMyHON
Macchl, UCCIEyeTCsl OCHOBHON 3aKOH BpAIllaTeNIbHOTO ABMXKEHUS. DKCIIEPUMEHTAIbHO IIPOBEPSIOTCS
COOTHOIIEHUS N1 MOMEHTOB HHEPIUH LHWIUMHAPOB M 3aBUCUMOCTH MOMEHTA HWHEPIUH OT
paccrosHUsL 10 ocu BpauleHus. Mccienyercs BIUsHME CONPOTUBIEHUS BO3/lyXa Ha HMCKaKEHHE
pe3yabTaToB OIBITA.

8. OmpeneneHne yCKOPEHUsT CBOOOIHOTO MaJCHHS MPHU IMOMOIIM 00OPOTHOTO MasTHHKA. V3ydeHue
(hU3NIECKOTO MasITHHKA.

C nomomipio (u3uyecKkoro MasiTHUKa B (opMe JIUHHOTO CTEPXKHS U OOOPOTHOTO MasiTHUKA C
MOIBMKHBIMU TPY3aMHU HCCIICIYIOTCS OCHOBHBIE 3aKOHBI KOJeOaTelbHOTO IBIKECHUS. M3mepsrorcs
HEepHO/IbI KOIeOaHUH MasTHUKOB, MCCIIEIYIOTCS 3aBUCHMOCTB NEPHOJIa OT aMIUTUTY/IbI KOJICOaHUH U
3aryxaHus. [lo 3HaueHHIO TepuoAa HM3MEpPSETCS YCKOpeHHE CBOOOJHOTO TMAJCHHS C BBICOKOH
TOYHOCTBIO.

9. Omnpenenenne moayins FOnra

Uccnenyrorcss manble ynpyrue aeQopManuy pacTsHKCHUS/CKaTusl, M3ruba W KpydeHUs Hjist
pas3IMYHBIX MaTepHajoB (CTajb, JIATYHb, pa3IM4YHbIC NMOpPOAbI Aepea). [lo 3HaueHuro aedopmanuu
BBIUMCIIIETCS. MOAYJb COOTBETCTBYIOIIETO MaTepuia PasIndYHbBIMHU CIIOCOOaMH.

10. OGcyxeHre TEOPEeTUYECKMX BOIPOCOB MO NPEABIAYIINM TEMaM.
[IpoBepsieTcst 3HaHNE CTYIEHTaMH OCHOB 00pPa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3aluTa pador.
11. UccnenoBanue npeneccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

Hccnenyrorcst 3aKoHbI ABMKEHHS OBICTPOBPALIAIOMINXCS OCCUMMETPUYHBIX Telsl (rupockoros). Ilo
CKOPOCTH IPELECCUU THPOCKOIIA 10 JEHCTBUEM IIOCTOSHHOIO MOMEHTA CUJI OIIPENENISIETCSl CKOPOCTh
BpaileHus: poropa. MOMEHT WHEPLMHU POTOpa OMPENEIseTCs] METOJOM KPYTHIBHBIX KOJeOaHU mpu
CpaBHEHHH C 3TaJIOHHBIM TeJioM. I1o omyckaHuM ocu THPOCKOIIA U3MEPSETCS MOMEHT CHUJIbl TPEHUS B
OCH TMPOCKOIA.

12. 3yuenne koneOaHui CTPYHBI.

I/ICCHCZ[YIOTCH CTOAYHEC BOJIHBI, BO36y>KI[aeMBIe Ha HaTHHYTOﬁ CTaJIbHOH CTPYHC C 3aKpPCIJICHHBIMUA
KOHIIaMU. I/I3Mep5[IOTC}I PE30HAHCHBIC YaCTOThI B 3aBUCHUMOCTH OT CHJIbI HATSHXKEHUS HUTHU, U3 YCTO
OMpeaACIACTCA CKOPOCTh PACHPOCTPAHCHUS BOJIH HAa CTPYHC U e€ ITUHEHHAS IIJIOTHOCTb. PCFI/ICTpaLII/IH
KoJIeOaHMI IMPOBOAUTCS C IIOMOUIBIO JICKTPOMAIrHUTHOI'O JAaTYrKa, NOAKIOUYCHHOT'O K SJICKTPOHHOMY
ocunnnorpa(by. Ilo IMUPUHC PC30HAHCA UBMCPACTCA I[O6pOTHOCTB KoJIeOaTEeIbHOM CUCTEMEL.

13. UccnenoBanue cBOOOMHBIX KOJIEOAHNH CBA3AaHHBIX MasSTHUKOB

Hccnenytorcst 0COOEHHOCTH KoJeOaHMH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MepsioTcs
COOCTBEHHBIE YaCTOTHI KOJIEOaHWH M HCCIEAYIOTCS COOCTBEHHbIE MOIbI Konebanuil. Mccnemyercs
3aBUCHMOCTb XapakTepa KojaeOaHHil OT KOHCTAHTHI CBS3H MasTHHKOB.

14. Onpenenennue CKOPOCTH MOJETA MTYJH.



CKOpOCTB moJIeTa MmyJjin M3 MHEBMATUYCCKOI'O PYXKbA HU3MCPACTCA C IMOMOLIBIO 0aIIUCTHYECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA IO aMIUIMTYAC OTKIIOHCHHA 0a/UINCTHYECKOTO H KPYTUJIBHOT'O
MassTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTHUU U MOMCHTA UMITYJIbCA.

15. OGcyxneHne TeoOpeTUYeCKUX BOIPOCOB MO NPEABIAYIINM TEMaM.

[IpoBepsiercst 3HaHNE CTYIEHTaMH OCHOB 00Pa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3aluTa pador.
Cemecrtp: 2 (Becennuit)

16. Craunonapnoe teuenue (bepuymnm, [lyazeiinn).

Wzyuatorcst cBoiicTBa CTAlMOHAPHBIX TEUCHHUN KUAKOCTEH U ra3oB. Pacxon )KMIKOCTH M3MepseTcs
pacxonomepamu [Iuto u Bentypu. Ilo 3aBucumoctu pacxoza rasa oT Iepernaja IaBiIeHUs Ha y4acTKe
TpyOBI n3MepsieTcsi BA3KOCTh Trasa. [lo oTkimonenue ot 3akona Ilyaseitnis onpeaenseTcss KpUTUIECKOE
yucno PeitHonbaca, COOTBETCTBYIOIIEE EPEXOLy OT JJAMUHAPHOTO TEUCHUS K TYpOYIEHTHOMY.

17. BA3KOCTD ®KUAKOCTH, SJHEPTHSI AKTUBALIHH.

[lo BepTHKaIbHOMY NaJICHUIO TPOOHBIX MIAPUKOB B BEPTHUKAJILHOHN KOJIOE, 3alI0JJHEHHOU IIMLIEPUHOM,
u3Mepsiercss  KOd(QQUIMEHT BSI3KOCTH JKUIKOCTM B 3aBUCHUMOCTH OT Temmeparype. [lo
YCTaHOBUBIICHCSI CKOPOCTH MaleHus mposepsieTcss Gopmyna CTokca AJsl CHIIBI CONPOTUBIICHUS B
BA3KOM xkunkoctu. Ilo TemmnepaTypHOil 3aBUCUMOCTH BSI3KOCTH OIPENENSIeTCs 3HEPrusl akTUBaLlUU
TUTS. MOJIEKYJT KHUJIKOCTU. DHEPIrysl aKTUBALMsI CPAaBHUBAETCS C FHEPTUeH CBA3H, TEIIOTOM NCHapeHUs
U 3HEprueil NoBEepXHOCTHOIO HATSHKEHUSL.

18. Bakyym.

UzyuaroTcsi 0CHOBHBIE METONBI MOJIYYEHHUs M M3MEpeHusi Bakyyma. McciemyeTcsl 3aKOH OTKAauKH B
B3KOCTHOM pEXHME IpU OTKauke (OpBAKyyMHBIM HAaCOCOM M 33aKOH OTKAaYKH B KHYJICEHOBCKOM
pEeXrMe IpY BBICOKOM BakKyyMe (€ IOMOIIbI0 AU(Py3MOHHOTO MACIISIHOTO WM TypOOMOJIEKYIISPHOTO
HacocoB). M3MepeHue HU3KOIO  BakyymMa IIPOBOIUTCS  MAacisHbIM, TEpPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamMH. BBICOKMH BakyyM HM3MEPSTCS HMOHHM3ALMOHHBIM U
MarHeTpPOHHBIM BaKyyMMETPAMHU.

19. OGcyxIeHre TEOPETUYECKUX BOIIPOCOB IO MPEABLIYIIUM TEMaM.

[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3amuTa pador.

20. Tuddysus.

Hccnenyerca B3aumMHas anddy3us Bo3Iyxa M Telus 4epe3 TOHKYIO TpyOKy, COEAMHSIONIYIO J1Ba
cocyga. KoHumeHTpauuum ra30oB U3MEpSIOTCS TEPMOPE3UCTOPHBIM JAaTYMKOM 10  Pa3HOCTU
TEIUIONpoBoAHOCTH cMecH. Mccenemyercs mnpuMeHMMOCTh 3akoHa PHKa U 3aBUCUMOCTD
ko3 unmenta B3auMHom AU Qy3uu OT JaBICHUS.

21. TennonpoBOAHOCTS.

Hccnenyercs 3aBUCHMMOCTb KOI(@HIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIeEparypsl H
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 00onouky. Temmeparypa BHemHeld 00OJOYKHM KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIIepaTypa MPOBOJIOKH ONPEAEIAETCA O 3aBUCUMOCTH CONPOTHUBIICHUSI Marepraia MPOBOJIOKHA OT
temneparypbl. Ilpn HHM3KOM HaBIEHHUM MCCIIEAYETCS SIBICHHE TEMIICpaTypHOro CKauka BOJIW3U
MIPOBOJIOKH.

22. MonexynsipHbI€ SIBICHUS



HccnenytoTcst MOJNEKyJISpHbIE IPOLECCHl B CHIBHO DPAa3peKeHHBIX Traszax. M3ydaercs mporecc
ANEKTPOOTKAYKU --- TIOTJIONICHUSI YacTHI[ Ta3a aHOAOM B pe3yJbTraTe HMOHU3AIMU DICKTPOHHBIM
yaapoMm. M3mepsiercsi HaBiI€HHE HACBHINICHHBIX MAapoB TYTOIUIABKUX METAUIOB IO H3MEHEHHIO
JaBJICHUS MIPH HarpeBe TOKOM 00pasiia B BaKyyMe.

23. O6cyx1eHHe TEOPETUIECKHX BOIIPOCOB IO MPEABIIY MM TEMaM.
[TpoBepsieTcst 3HAHUE CTYJCHTAMH OCHOB 00Pa0OTKH Pe3yJbTaTOB IKCIIEPUMEHTOB. 3amuTa padorT.
24. Onpenenenne Cp/Cv ra3os.

N3mepsiercs mokazarens anmabarel Metomamu Kiemana-Jle3opma M aKyCTHYECKOTO pe30OHaHCA.
Bbruncnsiercss 3HaueHHE CKOPOCTH 3ByKa. V3MepsioTcs mapamMeTpbl W HMX 3aBHCUMOCTH OT
TEMIIEpaTyphl U1 BO3AYXa U YITIEKHCIIOTO Ta3a.

25. ®a30BbIE MEPEXOBI.

C moMoImipi0 pTyTHOTO MaHOMETPa M TEpPMOCTaTa U3MEPSAETCS 3aBUCUMOCTD JIaBJICHUS HACHIILICHHBIX
[IapoB OT TeMIleparypsl Uil Boabl U cnuprta. [lo nomyueHHON 3aBUCMMOCTH BBIUMCIIAETCS TEIIOTa
mapooOpa3oBaHMs COOTBETCTBYIOIINX KHUJIKOCTEH.

26. O0CyXIeHUE TEOPETUIECCKUX BOITPOCOB IO MPEABIAYITIM TEMaM.
[IpoBepsieTcs 3HAHHUE CTYACHTaMH OCHOB 00paOOTKH pe3ylbTaTOB IKCIIEPUMEHTOB. 3aIuTa padoT.
27. PeanbHble ra3el.

Uccnenyercs addexr Dxoynst—TomMcona npocadnBaHusi ra3a 4epe3 HOPHUCTYIO HEPETOPOAKY IS
YIJIEKHUCIIOTO Ta3a. PasHocTh Temmeparyp u3MepsieTcs TepMonapoil. Beraucnstores: kodhUIeHTsI
Jlxoyns—TomcoHa ® mapameTpsl raza Ban-nep-Baansca. Ilo wu3MepeHHBIM napamerpam
MPOM3BOIUTCS OLIEHKA KPUTHYECKUX ITapaMeTPOB ra3a U TeMIneparypsl HHBepcuH dddekra.

28. [loBepxXHOCTHOE HATKEHUE.

Uzmepsiercs ko3 PUIHMEHT MOBEPXHOCTHOTO HATSXKEHHS PAa3IUYHBIX KUAKOCTEH (BOIBI U CITUPTA) B
3aBUCHMOCTH OT TeMmmeparypbl merogoMm PeOunnepa. Ompenensiercs moinHas cBOOOJHAs SHEPrus
MOBEPXHOCTH U TEIJIOTa 00pa30BaHUs €AUHULIBI TOBEPXHOCTH.

29. TemI0eMKOCTb.

W3mepsieTcss TEIUIOEMKOCTh TBEPIBIX TNl M TEINIOEMKOCTh I'a30B IPHU MOCTOSHHOM JIABICHUU IS
pa3IMYHBIX pacxomoB. Temmeparypa TBEpIOrO Tela M3MEpSIeTCS M0 3aBUCHMOCTH CONPOTHBICHHUS
Harpeares oT TeMIeparypsl. Temmneparypa raza u3sMepsieTcsi TepMOIapo.

30. OGcyxkIeHHE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIIUM TEMaM.

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

31. MarautomeTp. AOCONIOTHBIN BOJIBTMETP. MOJEINPOBaHKE IIEKTPHUECKUX MOJEH.

OmnpeneneHue TOPU3OHTAIBHOM COCTABISIOMIEH MAarHUTHOTO TMOJS 3€MJIM, M YCTAHOBJIICHHE
KOJIMYECTBEHHOTO COOTHOILICHHUS MEXAYy COUHHLIAMHU DJICKTPUYECKOr0 TOKA M HANPSHKCHHUS B
cucreMax CHU u CI'C. M3yuyeHne dIeKTPOCTATUICCKUX TOJIEH MPSIMOYTOIBHOTO Kabelns, TMIIOCKOTO
KOHJIEHCATOPa, YeThIPEX 3apsDKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.

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



W3y4yeHne CHEKTPaJbHOTO COCTAaB MNEPUOANYECKHUX OIJIEKTPUYECKMX CHUTHajJoB. 3ydenue
BO3MOXHOCTH CHHTE3HPOBAHUS TEPHOANYECKUX 3IIEKTPUUECKUX CUTHAJIOB NPH OTrPAaHUYCHHOM
HaOope CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIEHHE C OCOOEHHOCTSIMH paclpOCTpaHEHHUs
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, Aamlaparypod M METOJaMH M3MEPECHUS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

33. O6cyxkIeHHE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIINM TEMaM.

OO0paboTKa MOTYyYEHHBIX IKCIIEPUMEHTAIbHBIX JTAHHBIX. AHAIN3 MPUYHH, IPUBOSIIUX K OIIHOKaM
M3MEPCHHUSA, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnWuYuH. IlpenacraBicHue
NpOJCIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxaeHHe
BOIIPOCA I10 BEIOOPY.

34. MaruetpoH (1 ¢poKycHUpoBKa). 3akOH TPEX BTOPBIX. ONbIT MUJIMKEHA.

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (POKYCHPOBKH H
METOJI0M MarHeTpoHa. OnpenesneHue yIeJIbHOT0 3apsiia NEeKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
IUIS. BaKyyMHOTO Juofa. V3MepeHHe >JIeMEHTAapHOro 3apsia METOAOM MACISHBIX Kalellb M0 UX
JBMKCHUIO B BO3/IyX€e MO ACHCTBUEM CHIIbI TSHDKECTH U BEPTUKAJIBHOTO AIEKTPUYECKOTO MOJIS.

35. CnBur a3 B 11eNu MepeMeHHOro Toka. Pe3oHaHc HanpsbkeHuid. Pe3oHaHC TOKOB.

W3y4yeHne BIMSHUS aKTHBHOTO CONPOTHUBIICHUS, MHIYKTHBHOCTH M EMKOCTH Ha CABHT (a3 MEXIy
TOKOM W HalpsDKEHUEM B LIETIH NIEPEMEHHOTO TOKa. VccienoBanne pe30HaHCOB HANPSIKEHUH U TOKOB
B IIOCIJICIOBATEIbHOM M B MapajjiebHOM KOJIeOaTeIbHOM KOHTYPAaxX C H3MEHAEMOH EMKOCTBIO,
MOJyYeHHE aMIUIUTYIHO-4aCTOTHBIX U ()a30BO-4AaCTOTHBIX XaPaKTEPUCTHK, ONPEACICHUE OCHOBHBIX
[1apaMeTpoOB KOHTYPOB.

36. Dpdexr Xomna B momynpoBomHukax. ekt Xomia B Meraiuiax. MarHeToCONpPOTHBICHHE
TIOJTYTIPOBOTHUKOB.

UccnenoBanne 3aBucumoctu JAC Xomna OT BEIMYMHBI MAarHUTHOTO TOJS MPHU PA3IMYHBIX TOKaX
yepe3 oOpasen A OmnpenesieHHs KOHCTaHThl Xoiia. M3MmepeHne MOABMKHOCTH M KOHLIEHTPALUU
HOCHUTENIEH 3apsia B NOIYNPOBOAHMKAX M MeTauiax. V3MmepeHue 3aBUCHUMOCTH CONPOTHBICHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3INnIHON (POPMBI OT MHIYKIIUH MarHUTHOTO TIOJIS.

37. ObcyxaeHne TeOpeTHIECKUX BOIPOCOB MO MPEABIIYIIIMM TEMaM.

OO0paboTKa MONTYyYEHHBIX IKCIIEPUMEHTAIbHBIX JTAaHHBIX. AHAIN3 MPUYHH, IPUBOSIINX K OIIHOKaM
M3MEPCHHUS, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnWuyuH. IlpenacraBicHue
NpOJCIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3allUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

38. CBoboanbie konebanusi. Beinyxaennsie konedanus. pobdosoi myMm. KonebarenbHblil KOHTYp C
HEJIMHEWHON EMKOCTBIO.

HccnenoBanne cBOOOAHBIX M BBIHYKICHHBIX KOJICOAHUH B AJIEKTPUYECKOM KoJeOaTeIbHOM KOHTYpE.
Wsmepenue 3apsizia sieKTpoHa 1mo ApodoBomy miymy. M3yueHne pe30oHaHCHBIX CBOHCTB HETMHEWHOTO
KoJIe0aTeIbHOTO KOHTYpa

39. lna- u mapamaruetukd. Jua- u napamaraetuxu. J{ua- u napamaraeTuku. CkuH-3hekr.

W3mepeHne MarHUTHOH BOCHPUUMYWBOCTH JHa- W TapaMarHuTHOro oOpasmnoB. M3yuenwe
TEMIEPaTyPHON 3aBUCMMOCTH MarHUTHOW BOCIIPUMMYUBOCTU (peppOMarHeTHKa Boile TOYKH Kropu.
HccnenoBanue NpOHUKHOBEHNUS IIEPEMEHHOTO MAaIrHUTHOI'O 110JI1 B MEIHBIN IOJIBIN LIUIIMHIP.

40. O6cyx1eHue TEOPETHUECKUX BOIPOCOB IO MPEABIIYIINM TEMaM.



OO0paboTKa MONTYyYEHHBIX IKCIIEPUMEHTAIbHBIX JTAHHBIX. AHAIN3 MPUYHH, IPUBOSIIUX K OIITHOKaM
M3MEPCHHUs, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnuuuH. IIpenacraBicHue
NpOJICIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxIeHHe
BOIIPOCA II0 BRIOOPY.

41. bannucTuuecKkuid raabBaHOMETP.

I/I3yLIGHI/Ie pa6OTBI BBICOKOYYBCTBUTCIIBHOI'O 3CPKAJIBHOI'O TI'aJIbBAHOMETpPA MaFHHTOBJ’IGKTpH‘iCCKOfI
CHUCTEMBI B PCIKUMaAX U3MEPCHUA ITOCTOAHHOI'O TOKA U JICKTPUICCKOIO 3apsaa.

42. PenakcalliOHHBIN reHepatop. Tieromuit pa3psia. BeICOKOUaCTOTHBIN pa3psia.

HccnenoBaHue peakCallMOHHOTO TeHepartopa Ha cTaOwimTpoHe. M3ydeHue BOJBT-aMIIEPHOM
XapaKTEePUCTUKN HOPMAJIBHOTO TICIOLIEro paspsna. VzyueHne cBOMCTB Iu1a3Mbl BBICOKOYACTOTHOTO
ra30BOT0 pa3psaa B BO3AYXE METOIOM 30HIOBBIX XapaKTEPUCTHUK.

43. OOcyxIeHue TeOPETHUECKUX BOIMPOCOB IO MPEABIAYLIUM TEMaM.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX JTaHHBIX. AHAIU3 MPUYHH, IPUBOIAIINX K OMINOKaM
U3MEpEHHsl, W pacueT IOrPEIIHOCTeH W3MEpeHHs MCCleqyeMbIX BenuuuH. [IpencraBieHue
NPOJENaHHOW PabOThl B BUJE HAYYHOTO OTYETA. 3alUTa NONYyYEHHBIX pe3ynbraToB. OOcCyxIeHHe
BOTIPOCA IO BBIOODY.

44. Tletns rucrepesuca (auHamuueckuit meron). [lerns rucrepesuca (cTaTHUECKUH METOMN).
[TapameTpoHn. [[BoiiHOE spMO.

Wzyuenune merenp rucrepe3nca pasiUvHbIX (PEPPOMArHUTHBIX MAaTEpPHajOB B MEPEMEHHBIX MOJISIX.
Wsmepenne HavyanbHOW KpHUBOH HaMarHW4MBaHUS (EPPOMATHETHKOB W TPEACTbHON IMeTIn
rucrepesrca uig 00pa3oB TOPOUAATILHON (OPMBI, M3TOTOBICHHBIX U3 YUCTOTO KeJe3a MU CTaJH.
Nzyuenune napaMeTpuueckux KoaeOaHuil B AIEKTPHUUECKON TIETIH.

45. O6¢cyxieHre TEOPETUIECKUX BOIIPOCOB IO MPEABIIYIIMM TEMaM.

OO0paboTKa MONTYyYEHHBIX IKCIIEPUMEHTAIbHBIX JTaHHBIX. AHAIN3 MPUYHH, IPUBOSIINX K OIIHOKaM
M3MEPCHHUS, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnWuyuH. IlpenacraBicHue
NpOJCIAaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxaeHHe
BOIIPOCA I10 BEIOOPY.

Cemecrtp: 4 (Becennuit)
46. Konbua Hetorona. Uurepdepomerp Kamena. Murepdepometp Pernes.

WutepdepeHiioHHoe HM3MEpEeHHe KPUBU3HBI CTEKJISHHOM IOBEPXHOCTH C TIOMOINBIO  KOJEIl
Heiotona. HMHrepdepeHunOHHbIE HM3MEpPEHHS IOKa3areieid MpeJOMIICHUS Ta30B C IOMOLIBIO
unrepdepomerpon Kamena u Penes.

47. llenTpupoBaHHBIE ONTHYECKUE CUCTEMBI. MOJENUPOBaHUE ONTHYECKHUX MPUOOPOB.
Pedpaxromerp AbGe.

Uzyuenne meronoB ompezeneHusl (OKYCHBIX PACCTOSIHUN JHMH3 M CIOXHBIX ONTHYECKHUX CHCTEM.
OmnpeneneHre XapakTePUCTHK ONTHYECKOW CHUCTEMBI, COCTABIEHHOW W3 TOHKUX JHUH3. M3yuenue
chepruyeckoll U xpomarudeckod abeppaumit. M3ydenue mopeneil 3purenbHbix TpyO Kemiepa u
lanunes n Mmopenn Mukpockomna. M3smepeHue nokasarenei npeoMiIeHusT TBEPABIX U KUIAKHUX TEN B
MOHOXPOMAaTHYECKOM CBETE C MOMOIIEI0 pedpakTomerpa AdOe.

48. NzydeHune naszepa.



W3yuenne 0CHOBHBIX MPUHIMIIOB pabOTHI reJIMH-HEOHOBOTO JIa3epa, CBOMCTB JIa3epHOIO M3JIy4EHUS
U U3MEpPEeHue YCHWICHHMs Ja3epHOM TpyOku. McciemoBaHue COCTOSHMS MOJSPU3ALMN H3ITyYCHHS
na3epa Ha uccienyemoi TpyOke. Habmonenne MooBoO#i CTPYKTYpBI J1a3epHOTO HU3ITy4YCHUSI.

49. OOcyxeHue TeOPETHUECKUX BOIPOCOB MPEAbIIYLICH TEMBI.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX JTAaHHBIX. AHAIU3 MPUYHH, IPUBOIAIINX K OMINOKaM
U3MEpEHHsI, W pacyeT IOrPEIIHOCTeH W3MEpeHHs MCCleqyeMbIX BenuuuH. [IpencraBieHue
NPOJEeNaHHOW PabOThl B BUJE HAYYHOTO OTYETA. 3allUTa MONYyYEHHBIX pe3ynbraToB. OOcCyxIeHHe
BOTIpOCA IO BBIOODY.

50. Iudpaknus ceTa.

Uccnenosanue spnenns audpakuuun @Dpenenss u Dpaynrodepa Ha menu. M3ydenwe BiIMSHUS
TU(PPaKLIUy Ha Pa3pelIalonlyr0 ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

51. Ionspusanus.

O3HakoMJIGHHE C MeETOJaMH IIONYy4YeHHMs M aHaju3a IMOoJspU30BaHHOrO cBera. OmpeneneHue
MoKasaTessl pejomiieHus 300HuTa uepe3 yron bprocrepa. MccnenoBanne xapakrepa MoJsipu3aliun
CBETa B MPEJOMJIEHHOM M OTpaXEHHOM OT cTombl Jydax. MccinenoBanue uHTephepeHUH
NOJSAPU30BaHHBIX Jiyyed. OmnpenesneHne HamnpaBiIeHUS BpAIIEHUs CBETOBOIO BEKTOpa B
SIUTMIITUYECKH MOJISIPU30BAaHHON BOJIHE.

52. Unarepdepenus soas CBY.

Nzydenne nHTEpPEPEHIINN AIIEKTPOMArHUTHBIX BOJIH MHJUTHMETPOBOTO JHAla30Ha ¢ MPUMEHCHUEM
JIBYX OINTHYECKUX WHTEPPEPEHIIMOHHBIX CXeM. DKCIIEPUMEHTaIbHOE OMPENEICHNE JUIMHBI BOJHEI
M3IIy9CHUS W TIOKAa3aTelld TMPEJIOMIICHUS IUAJIEKTPUKA. OKCIEPUMEHTAlIbHAs IPOBEpKa 3aKOHa
Mamntoca.

53. O6cykieHNE TEOPETUIECKUX BOMIPOCOB NMPEABLIYIICH TEMBI.

OO0paboTKa MONTYyYEHHBIX IKCIICPUMEHTAIbHBIX JTAHHBIX. AHAIN3 MPUYHH, IPUBOSIIUX K OIIHOKaM
M3MEPCHHUS, M pacyeT MOTPEHIHOCTEHl M3MEpPeHHsS HCCIeAyeMbIX BelnWuYuH. IIpenacraBicHue
NpOJCIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

54. IndpakunoHHble PEETKH (TOHHOMETP).

3HaKOMCTBO C pabOTOW M HACTPOWKOH FOHMOMETPA U ONPENENICHUE CIIEKTPAJIBbHBIX XapaKTEPHCTHK
aMIUTMTYTHOH peméTku. MccienoBanue crekTpa pTYTHOH nammbl. OmpenelieHHe CHEeKTPalbHBIX
XapaKTepUCTHK (Pa30BOM PEIETKH (DIIIENETTa).

55. JIBOiHOE JIy4YenpeoMIICHUE.

HBy‘-IeHI/Ie 3aBUCUMOCTHU II0Ka3areiid MNPEJIOMIICHUSA HEOOBIKHOBEHHON BOJHBI OT HaIlpaBJICHUA B
ABOSKOIIPCIOMIIAIONIEM KPpUCTAJLIIC. OnpeﬂeneHHe IJIAaBHBIX ITOKa3aTeeh MMpCJIOMJICHUA B KPpUCTAJLIIC.

56. O6cyxIeHIE TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX JTaHHBIX. AHAIU3 MPUYHH, IPUBOIAIINX K OMINOKaM
U3MEpEHHsI, W pacueT IOrPeIIHOCTeH W3MEpeHHs HCCleqyeMbIX BenuuyuH. [IpencraBieHue
NpOJEeNaHHOW PabOThl B BUJE HAYyYHOTO OTYETA. 3allUTa HONYyYEHHBIX pe3ynbraToB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

57. Indpakuus Ha yabTPa3BYKOBBIX BOJTHAX.



Nzyuenune nudpakiym cBeTa HA CHHYCOWAANBHONW aKyCTHYEeCKOH peniérke u HaOmoneHue (hazoBon
PELETKU METOAOM TEMHOTO II0JS.

58. Pa3zpemarenpHas criocoOHOCTH MUKpOCKoma (MeTox AG6e).

Omnpenenenne AU(PaKIUOHHOTO TMpeneia pa3pelieHus 00beKTUBa MHUKpOcKoma mertonoMm Abode.
Omnpenenenue mnepuoja pemeéroKk MO HX IMPOCTPAHCTBEHHOMY CIIEKTPY, IO H300pakeHHIO,
YBEJIIMYCHHOMY C IIOMOLIBIO MOJIEJIM MUKPOCKOTIA, a TaKXke, 110 OLEHKE pa3pellaronieid criocoOHoCTH
MHKpockomna. [IpocTpancTBeHHAs GUIBTPaLU U MYJIbTUIUTUIIMPOBAHHUE.

59. O6cykieHNE TEOPETUIECKUX BOMPOCOB MPEABLIYIICH TEMBI.
OO0paboTKa NOMYyYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX. AHAIN3 MPUYHH, MPUBOSIINX K OIIHOKaM
W3MEPEHUsl, M pacdeT MOTPEeUIHOCTEHl H3MepeHHus ucclieayeMblx BenuuuH. IlpencraBnenue

NpOJCIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

60. Dddexr [Tokkennca.

HccnenoBanne uHTEp(EpEeHIIMH pPACCESTHHOTO CBeTa, MNpouieAmero Kpucrawwl. HaOmoneHue
M3MEHEHHs XapaKTepa MOJspU3aliy CBeTa MPH HAIIOKEHUH Ha KPUCTAJLI IEKTPUIECKOTO TOJIS.

Cemectp: 5 (Ocennuii)
61. Dpdexr Mecbayaspa. MccnenoBanre pe30HAaHCHOTO MOTJIONICHHS Y KBAHTOB.

C moMoIIp0 METoIa JIOTIIIEPOBCKOTO CIBUTA B MeccOaydpOBCKOW JTMHHUH TOTIIONICHHS HCCIIETyeTCs
PE30HAHCHOE TIOTJIONIEHUE -KBAaHTOB, WCITYCKaeMbIX sipamMu oioBa. Ompeaensercs IONIOKEeHNE
MaKCHUMyMa PE30HAaHCHOTO TOIJIONIEHHUS, €r0 BEJIMYMHA, a TaKKe OJKCIepUMEHTalIbHas LIMpHHA
JINHUH.

62. Uccnenosanue ¢ dexra Komnrona.

C nomolpl0 CUMHTHWULILIMOHHOIO CHEKTPOMETPa UCCIIECAYETCSI SHEPreTUUECKUM CIEKTpP -KBaHTOB,
paccesiHHbIX Ha rmpaduTe. OnpeAesseTcsl IHEPTUs PACCeSIHHBIX -KBAHTOB B 3aBUCHMOCTH OT yIa
paccesiHus, a TAK)KE SHEPrusl IOKOsI YaCTHIL, Ha KOTOPBIX POUCXOAUT KOMITOHOBCKOE paccesHue.

63. MarHuTHBIH MOMEHT JieTkuX siiaep /SIMP/.

Mertonom simepHOro MarHuTHoro pesoHanca (AMP) usmepstorcst g-hakTopsl MPOTOHA, NEHTPOHA U
aapa GTopa U BEIYUCISIFOTCS MX MarHUTHbIE MOMEHTHI. Pe3ynbraTbl CpaBHUBAIOTCS C BEIYUCICHHBIMU
Ha OCHOBE KBAPKOBOM MOJIENIN aIpOHOB U OJHOYACTHYHONW 000JIOYEYHON MOJIENH SAep.

64. CrekTpoMeTpusi Y — U3JIY4YCHHUSI C TIOMOIIbI0 CUUHTHULIIMOHHOTO CHEeKTpoMeTpa. M3mepenue
a0CoMOTHON aKTHBHOCTH Tpenapara Co METOIOM Y — Y COBIaJICHUH.

MetomoM - coBHajeHWil wu3MepsieTcs aOcoitoTHas akTWBHOCTH mpemapara Co. Ilocme atoro
OIpEAEIAETCA SHEPTUS ~-KBAHTOB HEU3BECTHOIO PaJMOAKTUBHOTIO Mpernapara.

65. OnpeﬂeneHHe OHCPIUU O YaCTHUIL] IO BCIIMIMHEC UX np06era B BO31yXC.

Usmepsiercst mpoOer -4acTul] B BO3IyXe ABYMsI CHOCOOaMH: C TOMOIIBIO TOPIIEBOTO CUETYHKA
leiirepa ¥ CUMHTWIUIALMOHHOTO cYeT4yHKa. [l0 MOJyYEeHHBIM BEIMYMHAM OIPEACISIETCS SHEPIUs
YaCTHIL.

66. I3MepeHue BpeMEeHU XKU3HM MIOOHOB Ha OCHOBAaHMM YIJIOBOI'O PacHpeiesieHUs HHTEHCUBHOCTH
KOCMHUYECKHUX JIy4eH.



C NOMOIIBIO TCJCCKOIIA U3 ABYX CHUHTHIUIATOPOB U3MCPACTCA YITIOBOC PACIIPCACIICHUC JKECTKOM
KOMIIOHCHTBI KOCMHWYECKOI'0O H3JIYyUCHUA. Ha ocnoBe INOJIYUYCHHBIX OJAaHHBIX OLICHUBACTCA BPEM:
JKHM3HHM MIOOHA.

67. CLII/IHTI/IJ'IJ'ISII_II/IOHHBII\/’I CUCTUHUK JJII ACTCKTUPOBAHUA KOCMHWYCCKOT0 U3JTYyYCHU.

N3mepsieTcss 3aBUCUMOCTh BEPOATHOCTH OOpa30BaHMS JIMBHEH BTOPUYHBIX 3apsHKEHHBIX YacTHIl B
CBHUHIIE OT JIyOMHBI ypOBHsI HaOmoneHus (KkackaaHas Kpusas). [1o pesynbsraraM oLieHUBAeTCs CpeaHsIs
SHEprus 4acTuUll B JIUBHE.

68. O0CyXIeHHE TEOPETUIECKUX BOTIPOCOB IO MPEABLIYIIIUM TEMaM.

ITpoBepsieTcss 3HaHUE CTYAEHTAaMH OCHOB OOpabOTKM pe3ylbTaTOB 3KCIEPHUMEHTOB, METOOB
perucTpaluy 4YacTHIl W KOHCTPYKUHUI (oToymMHOXKHTened. [locie 3Toro w3mararoTcs OCHOBHBIE
MOZIEIM B3aUMOACHCTBUS W3IyYEHHs C BEIIECTBOM M 3JIEMEHThl (DPU3MKU BBICOKHMX IUIOTHOCTEH
SHEPTHUH.

69. M3yuenune 3aKOHOB TEIUIOBOTO M3ITYUYECHHUS.

OnTHYeckuM IMUPOMETPOM C HCYE3AIOIIeH HHUTBIO M TEPMONApPOH HCCICAYETCsl W3ITyYeHHUE
HaKaJICHHBIX TeJI. B Monenn abCcomoTHO YepHOTO Tela BEIYUCISIFOTCS 3HAYCHUsI MOCTOSHHBIX [1naHka
u Credana-bonbimana.

70. ®ororhdekr.

I/ICCHeI[yeTCﬂ 3aBUCHUMOCTb (I)OTOTOKa OT BCJIMYMHBI 3aJCPKUBAIOIICTO IMOTCHIMAJIAa W YaCTOTHL
naaaromiero u31y4CHus. Ilo PE3yJIbTaTaM BbIYUCIISICTCA 3HAYCHHUC nocrosHHoM [1naHka.

71. Arom Bomopona.

HccnenytoTcst 3aKOHOMEPHOCTH B ONTHYECKOM CIEKTpe aroma Bopopona. Ilo pesynsraram
BBIUHMCISIFOTCSL  MOCTOsSIHHAss Punlepra uis  1BYX M30TONOB, WX IOTEHIMANBl HOHH3ALUH,
M30TOIMYECKUE CABUIH JIMHUM.

72. Dpdexr Pamzayspa.

Uccnenyercss sHepreTHdeckas 3aBHCHMOCTb BEPOSTHOCTH pPAcCCEsTHUS MEUICHHBIX JJEKTPOHOB
aToMaMH KceHOHa. llo pesynpraraM H3MEpEHHHM OLIEHUMBACTCS pa3MEp BHEIIHEHW 3IIEKTPOHHOM
000JI0UKH aToMa.

73. M3mepenue kodddunuenta ociabieHHs IOTOKa Yy-Iydeld B BEIIECTBE M OMpEICNCHHE HX
sHepruu. Pabota 1o pajuonroHHON 0€30MacHOCTH.

C NoMOIIBI0 CHUHTHJUISIUOHHOTO CUETYMKA U3MEPSIOTCS JIMHEHHBIE KOA(PQPUIMEHTHI OCIa0ICHHS
MOTOKA -JIy4eil B CBUHIIE, Keje3e U altoMUuHuu. [1o pe3ynbraram onpenenseTcs: SJHEPrust ~-KBaHTOB.

74. HCCHCILOB&HHG OHCPICTUUCCKOI'O CIICKTPA -4aCTUIl U OMPCACIICHUC UX MUHUMAaJIbHOHN OHCPIrUuu.

C NOMOIIBI0 MATHUTHOTO CHIEKTPOMETPA UCCIIEYeTCsl SHEPTeTUYECKHIA CIIEKTp -4acTHIL TIPH paciiajie
sanep uesus. KammOpoBka CIIEKTpOMETpa OCYIICCTBISICTCS MO JHEPTUH JJIEKTPOHOB BHYTPECHHEH
KOHBEPCHH.

75. OnbiT @panka-lepua.

MeTosoM 3JIEeKTPOHHOTO BO30YXKAEHHS H3MEpSeTCsl JHEprusi IEepBOrO YPOBHS aToMa TIejHs.
CpaBHMBAaIOTCS PE3YABTATHI, IOJIyY€HHBIE B IMHAMHYECKOM M CTATHYECKOM PEKHUMAaX.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
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 (Becennnit) TepmonrHamMuka 1 MOJCKyJIsipHas (pU3KKa

Jlabopatopus 315 T'K.

2.3.1 Ilony4yeHue u u3MepeHue B BaKyyme 6 yCTAHOBOK.

2.2.2 3MmepeHune TemIONpOBOIHOCTH Ta30B MIPH Pa3HbIX JABICHUAX 2 IIT.

2.2.3 M3mepenne TEIIONPOBOAHOCTH Ia30B MPU aTMOC(HEPHOM JaBlieHUH 4 YCTaHOBKH.

2.2.4 TenmonpoBOAHOCTH TBEPAOIO Tesia 4 YCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHou auddy3un razo 6 yCTaHOBOK.

2.2.7 UccnenoBanne auddy3un ra3os B MOpucToii cpene 1 ycraHoBKa.

2.1.6 Dddexr JIxoyns-TomcoHa 4 yCTaHOBKH.

2.1.5 UccnenoBanne Tepmuydeckux 3¢ (HexToB, BOSHUKAIOMUX MPU YIPYTHX AedopManusx 3
YCTaHOBKH.

Jlabopatopus 319 I'K.

1.3.3 Omnpenenenue BSI3KOCTH BO3yXa [0 CKOPOCTH TEUCHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 Onpenenenne BI3KOCTH ) KUIKOCTH 10 CKOPOCTH UCTEUEHHS Yepe3 Kanmunsip 4 yCTaHOBKH.
2.2.6 OmnpeneneHue 3HEPTUH aKTUBHU3AIUH 110 TEMIIEPATYPHOI 3aBUCUMOCTH BA3KOCTH KUAKOCTH 5
YCTaHOBOK.

2.5.1 N3mepenue ko3 duiineHTa moBepXHOCTHOTO HATSKEHUSI JKUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV mMeTonoM aanabaTniecKkoro pacuIupeHus ra3oB 4 yCTaHOBOK

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

Jlabopatopus 324 T'K.

1.3.4 VccnenoBanue CTalMOHAPHOTO MOTOKA KUAKOCTH B TpyOe 2 yCTaHOBKH.



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 ;
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— 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 P®, Mock. ¢pu3.-texH. uH-T (roc. yH-T .— 3-¢ u3f., 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. DnexrpuyecTtBo 1 MaraeTusM [ Tekcr] : yue6. mocobue s By3oB / H. A. Kupuuenko ; M-Bo
oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
11. KanToBast MUKpO- 1 Makpodusuka [Tekcer] : yueb. mocodue s By3oB / FO. M. [unentok .— M. :
®duszmarknura, 2006 .— 640 c.
12. HauanpHbIE TIIaBbl KBaHTOBOM MexaHuKH [ Texct] : [yueb. mocobue s By3or] / H. B. Kapmos, H.
A. Kupnuenko .— M : @uzmarmnut, 2004,2006 .— 360 c.
13. O6mmii kypc puzuku [Teker] : B 5 T. T. 5 : AtomHas u sigepHast Gpuzuka : yued. mocodue st By30B
/ . B. CuByxun .— 2-¢ u3j., crepeorurr. — M : ®mmarnimur : MOTH, 2002, 2006,2008 .— 784 c.
14. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : 8 3 T. T. 2 : OnTuka : y4e0. mocodue st
By30B / oz pen. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
15. JlabopatopHslii mpakTukyMm 1o obment pusuke [Texcr] : B 3 7. T. 3 : KBanToBas ¢uzuka : yueO.
nocobue s By3oB / @. @. Uromwn, 0. A. Camapckuii, FO. M. [umnentok ; mox pen. FO. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U3J., ucip. u jon. — M. : duzmarkaura, 2005
—432c.
16. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : B 3 T. T. 2 : DneKTpUIecTBO M MATHETU3M !
yue6. mocobue i By3oB / ox pen. A. . Imagyna ; M-Bo obpa3oBanus u Hayku Poc. enepanun,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-80o MOTH, 2007 .— 280 c.
20. Kanamuaukos H.I1., CMonabipeB M.A./OcHoBbI pusuku B 2-x Tomax M.-Jlabopatopus 3HaHuiA,
2017

JlononHuTeNbHAS TUTEPATypa
1. Kypc obmieli ¢pusnku. Mexanuka u MonekymsapHas pusuka [Texct] : yue6. moco0. amns By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JIupmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. Mexanuka [Tekct] / U.Kurrens,B.HaiiT,M.Pynepman ; ep.c anmi.mo
pen.A.M.1ansaukoBa,A.C.AxmaroBa .— 3-e uz.,ucnp. — M. : Hayka, 1983 — 448c.
3. DneMeHTHI PeNATUBUCTCKOM MexaHuku [Tekct] : yue0. mocobue mst By3oB / A. JI. I'magys ; Mock.
¢wu3.-texH. uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.
4. Metofipl penienns 3a1a4 B o01eM kypee ¢pusznkn. Mexanuka [Teker] : yue0. mocodue st By3oB / B.
I1. KopsiBoB .— 2-e u3xa., uctip. — M. : Ctygenr, 2012 .— 382 c.



5. 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.

6. Metonpl pemieHus 3a1a4d B oomieM Kypce ¢pusuku. TepmoanHamuka 1 MojiekyssipHas ¢pusuka [Texcer)
: yaeb. mocobue aiist By3oB / B. I1. KopsiBoB .— 2-e u3a., ucnp. — M. : Crynent, 2013 .— 358 c.

7. Outponust [Tekct] : yu. mocobue i By30B : pek. YMO Mock. ¢puznko-TexH. uH-1a / JI. A. 3aukvH ;
M-Bo 06pazoB. PO, Mock. pusuko-texs. ua-t .— M. : MOTH, 2003 .— 56 c.

8. DnexrpuuectBo [Tekcr] : yueb. mocoOue [Tst CTYIEHTOB By30B : Jiorl. M-BoM o6pa3oBanus Poc.
Oeneparun / C. I. KanamankoB .— 6-¢ u3., crepeotun. — M. : ®mmanur, 1985, 2004, 2008 .—
624 c.

9. OcHoBbI Teopu AutekTpruecTBa [Tekcr] : yueb.mocodue mist yH-ToB:nom.loc.kom.CCCP / U.E.Tamm
.— 10-e u3n.,ucnp. — M. : Hayka, 1989 .— 504c.

10. Konebanus u BosiHbl. BBeneHne B akycTHKY, paanodu3uky u ontuky [Tekct] : yueb. mocodue amns
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarnut, 2007 .— 656 c.

11. Ontuka [Tekct] : yue6. mocobue mist By3os / E. U. Bytukos ; mox pen. H. M. Kanureesckoro .— M.
: Bricias mikona, 1986 .— 512 c.

12. Ontuka [Tekct] : yue6. mocobue st pus. crem. By3os / I. C. JlarncOepr .— 6-¢ u3/., CTEPEOTHIL.
— M. : ®usmamiut, 2003 , 2006, 2010 .— 848 c.

13. OcHoBbsl onrtuku [Tekcr] : [yue6. mocobue ais By3os] / M. bopH, 3. Bonbed ; ep. ¢ anmn. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyouna ; nox pen. I. [1. MoryneBnu .— M. : Hayxka, 1970 .— 855
c.

14. OcHOBBI KBaHTOBOM (PM3UKH U CTpoeHHUE BemecTBa [ Tekcer] : yuebd. mocobue aus By3oB / U. 1.
Kprinos ; M-Bo Bricul. u cpen. crien. oopazosanusi PCOCP , Mock. puszuko-texH. uH-T (Troc. yH-T) .—
M. : MOTH, 1989 .— 184 c.

15. Benenue B usuky sipa u yactuil [ Tekct] : yue6. nocodue ans Byzo / M. M. Kanntonos .— 3-¢
u3., uctp. u gor. — M. : Equtopuan YPCC, 2006 .— 328 c.

16. DneMeHTHI CTaTUCTUIECKON MEXaHUKH, TEPMOJAMHAMUKY 1 KUHETHKH [ TexcT] : [yuel. mocobue s
By30B] / W. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsiii : Maremnekt, 2008 .— 208 c.

17. Monexynsipaas ¢usuka [Tekcr] : yue6. mocobue s By3oB / A. K. Kukoun, U. K. Kukonn .— 2-¢
u31., nepepad. — M. : Hayxka, 1976 .— 480 c.

PexomenoBanHas turepaTypa JJisi CaMOCTOSTEIBHOTO U3yUCHMSI.

1. ®usnueckre 0cHOBBI MexaHukH [TekcT] : yueb. mocodue st By30B / C. O. XalkuH .— 2-¢ u3 .,
ucrp. u gorn. — M. : Hayka, 1971 .— 752 c.

2. @eitnmanoBCcKuUe JieKIuy 1o ¢usnke [Texcr]. Boim. 1 - 2 : [yue6. mocodue i By30B]. CoBpeMeHHas
HayKa o Tpupojie. 3akoHbl MexaHukH. [IpocTpancTBo. Bpems. J[pmxkenne / P. ®eiinman, P. Jleiiton, M.
CoHfc ; mep. ¢ anrn. A. B. Edpemos [u ap.] .— 3-e uzg. — M. : Mup, 1976 .— 440 c.

3. Craructnueckas ¢pusuka [Tekcr] : T. 5/ ®. Peiid ; nep. ¢ anrn. ; mox pea. A. . lansaukosa, A. O.
Baiicenbepra .— M. : Hayka, 1972 .— 352 c.

4. Tepmonunamuika [ Tekct] : yueOnuk ans yu-toB / U. I1. bazapos .— 4-e uzn., nepepad. u gon. — M.
: Beiciras mikona, 1991 — 376 c.

5. OnekrpudectBo u MarHeTn3Mm [Tekct] : [y4ueO. mocobue juist By3oB] / 3. [lapcem ; mep. ¢ aHIII. mox
pen. A. W. lllansaukoBa, A. O. BaitncOepra .— / 3-e uzg., ucnp. — M. : Hayka, 1983 .— 416 c.

6. BBeieHHE B KOTEPEHTHYIO ONTHKY | Tosorpaduio [ Tekct] : yueOHO-MeTOoA. Tocodue 1o Kypcy :
Obmas gusuka / coct. C. M. Kozen [u ap.] ; M-Bo o6pazosanust PO, Mock. ¢u3.-rexH. uH-T (TOC.
yH-T), Kad. obmieit puzukn .— M. : MOTH, 2000 .— 42 c.

7. Beenenue B kBaHTOBYIO (pu3uky [Tekct] : yued. mocodue st By3oB / JI. JI. [ompnun, I U.
HoBukoBa .— M. : Hayka, 1988 .— 328 c.

8. Jlexmuu mo aromHo# ¢usuke [Tekcr] : yueOHUK ais By3os / M. A. @annees, E. B. UynpysoB .— M.
: @usmariut, 2008 .— 612 c.

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

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://www.physics.ru- 00pa3oBaTeIbHBII CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- heaepanbhsiii nopran «Poccuiickoe o0pa3oBaHue».
http://benran.ru-6u6GmuoTeKa IO €CTeCTBEHHBIM HaykaMm Poccuiickoii akaieMun Hayk.

wkwbh -

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nannbix xoMmetorepax ucnois3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
porpamMmmsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIeOHO-METOJUUECKOTO TIeHTpa Kadeaphl.

B npouecce camocTosATeIbHOM PabOThI 00YHarONIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, n3ydaronuii Kypc oo1mei GU3uKu, J0IHKEH ¢ OMHON CTOPOHBI, OBJIAJETh OOIIMM MOHATUHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B PEe3YNbTATC U3YUCHHUA JUCHUIIJIMHBI CTYACHT AOJKCH 3HATh!:

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEIBLHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis paboThl CTyleHTa HajJ TEMOMU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- 4YTEHHE M KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOM JTUTEPATypHI,

- TpopaboTKy yueOHOro Marepuaia (1o y4eOHOW M Hay4dHOH IuTeparype), MOJroTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATENIFHOTO W3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

- pelleHue 3ajad, NpeylaraéMbIX CTyACHTaM Ha JEKIUAX U IPAKTUYECKUX 3aHATUSAX,

- TOATOTOBKY K KOJUIOKBHYMaM, 3a4ETaMm.

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

[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afadd. s GopMUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
3agay. [Ipu pemienun 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
TEOPETUUECKUE CBEICHMS. 3HAUUTEIbHO OOJETYUTh PELICHUE 3a7a4ld MOXKET XOPOIIO BBIOJIHEHHBIN
YepTeX, €CIM OH COOTBETCTBYET YCJOBHIO 3aAaud (MPSIMOM yrojl HapHCOBaH HPSMBIM,
paBHOOEIPEHHBII TPEYrOJbHUK - PAaBHOOEAPEHHBIM M T. A.). Ilpm MmoAroToBKe K NpPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3yUECHHBIE OCHOBHBIEC OnpeaeeHus, (HOPMYIUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TPaBWIO, MPOBOMUTCS KopoTkwii (10-15 MUHYT) ompoc 1Mo marepuany
MPOLICAIINX 3aHATHH B YCTHOW HJIM MUCHbMEHHOM (opme. OOBIMHO NMPHUAEPKUBAIOTCS CIEAYIOLICH
CXEMBI: U3y4YEeHHE Marepualia JIeKIIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyllaHa JIEKIUI
(10-15 muHyT); MOBTOpEeHHE MaTepualla HakaHyHe cieaytomen ysekuuu (10-15 munyT), mpopaboTka
y4eOHOro mMarepHaja 1o KOHCIEKTaM JISKIMH, y4eOHO 1 Hay4HO#l JuTepaType, MOArOTOBKA OTBETOB
Ha BONPOCHI, NMPEeIHA3HAYCHHBIX ISl CAMOCTOATENBbHOTO M3ydeHus (1 yac Henmenro), MOATOTOBKA K
NPaKTHYECKOMY 3aHATHIO, pemieHue 3amad (1 wac). BaxkHo nOOMTHCS NMOHUMAHUS H3y4aeMOro
Marepuana, a He MEXaHW4YeCKOro ero 3armomMuHaHus. [lpy 3arpygHeHMH H3ydeHHUS! OTACIBHBIX TEM,
BOIIPOCOB, CleAyeT oOpamarbcs 3a KOHCYJIBTALMSAMU K JICKTOPY WJIM IIPENOAaBaTeNio, BEAyIEMY
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIISICTCS BBITIOJHEHUE JIOMAIHUX Pa0oT, KOTOphlE O(QOPMIISIOTCS B
CHEIHANbHO OTBEAEHHOMN IS 3TOTO TETPAJN U CHCTEMAaTHYECKU CAAIOTCS Ha IIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: BecniunoTHble aBHALIMOHHBIE CUCTEMBI
OU3TEX-1IKOIAa ABUALIHOHHBIX U TU(PPOBBIX TEXHOJIOTHIMA
kageapa obueit pusnku

Kypc: 1

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

PaspaGorunkm:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEUCTBYIOIUX INPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH

ONTUMAJTLHBIE CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYeHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CrniocobeH ucnonb3oBarh coBpemennsie |OITK-2.1 Crnocoben IPUMEHATh COBPEMEHHBIE
UH(POPMALMOHHbIE TEXHOJIOTHU U BBIYUCIIUTENPHYIO TEXHHKY W CepBHCHI ceTd MHTepHer B
[pOrpaMMHBIE CPECTBA NIPH PElIeHUH 3a1a4  |00nacty (cdepe) mpodeccHoHantbHON NesATEIbHOCTH

po(eCcCHOHAIBHOM eATENbHOCTH, coOmonas  |OI1K-2.3 3HaeT OCHOBHBbIE TPeOOBaHMsA MH()OPMAIMOHHOM
TpeboBaHus HHPOPMALIMOHHON 0E30MAaCHOCTH  |Ge30MaCHOCTH

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

[IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH

o [IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUS M PabOTHI B
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON

COBpPEMEHHOH Hay4HO# 1abopaTopun

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIE)
WCCIICIOBAHMSI

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBE/ICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMH [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUuCHMS )

[MK-2.3 CniocobeH npencTaBiiTh HaydyHbIC YTBEPKACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHBIC MPOOJIEMBI U UX
pemieHnss SCHO M TOYHO B TEPMHHAX, MHOHATHBIX IS
npoeCCUOHANBHON ayIuTOpUH, B MUCHbMEHHOW M YCTHOM

dopme

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

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

3HATh:

- METOIUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOTYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarb ¢ COBPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;

- TIpaBWIBHO 00pabaThIBaTh MOMYYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJeTh:

- HaBBIKAMH PabOTHI C COBPEMEHHBIM U3MEPHUTEIIBHBIM 000pyI0BaHUEM;
- OCHOBHBIMHM MaT€MaTHYeCKUMHU HHCTPYMEHTAMH, XapaKTEePHBIMU AJIS 33124 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, 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 ¥ U3MEPEHUH LIEHBI JIeTICHUS
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.

[TosryunTe 3aBUCUMOCTD CKOPOCTH YaCTHULl B PEIATUBUCTCKON MEXAHUKE OT UX MUMITYJIbCa
Y DHEPIHH.

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
MCIIOJIb30BaH?

2. Tlpu kakuxX yCIOBHSIX HauyaJIbHBIH UMIYJbC OAJUIMCTHUECKOTO MasiTHUKA PAaBEH 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.

KOHTpOJIBHBIC 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

Pa6ota 1.2.3. OnpeneneHrne MOMEHTOB HHEPIIUH TBEPABIX TEJI C TOMOIIBIO
TPUDUIIIPHOTO TI0JIBECA.
KoHTpoJIbHBIE BOIIPOCHI

[Tpu KaKWX YIPOIIAOIINX MPEATOIOKEHHUIX BhIBeieHa hopmyia (10).

MOKHO JTH TIOJTB30BATHCS TPEIIOKEHHBIM METOIOM ISl ONTPEeIICHIS] MOMEHTOB HHEP-
IIUH TEJI B TOM ClTy4dae, KOTJa OCh BpallleHus m1aTGopMbl He TIPOXOIUT Yepe3 IEHTP 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

YTto Takoe Iri1aBHbIE MOMEHTHI MHEPLIMK TBEPIOTO Tena?

Kak BBITIAIUT 3IIMIICOU MHEPIMH KyOuKa?

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

PaGota 1.2.5. MccnenoBanue BRIHYXICHHOM PETYISIPHON MPENeCCUn 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 npearmnonoxxeHus caenanbl, 9TOOBI HOTYYHUTh CBSI3b MAaKCUMAJIbHOTO Iporubda 6ai-
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?

Kax o1ieHUTh NOrpemHOCTh U3MEPEHUS MOYJISI KPYUEHUS IIPU ONPEEIECHUN €ro U3 rpa-
¢duka B KoopauHATAX 12122

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 BUTHO Pa3IMuUe YIaCTKOB CO CPOPMUPOBAHHBIM U HECHOPMUPOBAHHBIM
TEUEHUAMH?

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?

Pabora 1.4.1. I3yuenue pu3n4eCcKOro MasiTHUKA.
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,

Pa6ora 1.4.3. VccnenoBanue HeMMHEMHBIX KOJIEOAHUI JUIMHHONIEPUOIHOTO MasTHUKA.
KoHTponbHbIE BONIPOCHI

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 IpUMEPHI KOIEOATEIBHBIX CUCTEM C IBYMS CTETICHSMH CBOOOIBI.
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 BATUX U3MEPEHUSAX ?

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 MONIEepEYHbIe BOJIHBI U KakoBa UX mpupoaa? B kakux Bele-
CTBaX OHU MOT'YT pPaclpOCTPAHATHCA?

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?

Pabora 1.4.7. Onpenenenne ynpyrux KOHCTaHT KUAKUX U TBEPJBIX TEJ 110 CKOPOCTH
pacnpoCTpaHEHHs YIbTPa3ByKa.
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-
THUYecKas MOTPeITHOCTh, BO3HUKAIOIIAS M3-3a TOTO, YTO MEXKY U3JIydaTeIeM U UCCIIeTye-



MBIM MaTE€PHAIOM HAXOIUTCS KJIMHOBHIHAS 4aCTh IUIEKCUTIACOBOro nryna. OLeHnTe BEJn-
YUHY 3TON MOTPEIIHOCTH, UCXO/IS U3 pa3MepoB IIymna 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 u Y OT TeMIepaTypbl B BHIOpAaHHOM HHTEpBajie Temneparyp?

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

3. Tlouemy mpu HaMOJIHEHUH COCYAa BO3AYX B HEM HarpeBaercs?

4. CpenaiiTe OIICHKY BPEMEHH BBITEKAHUS Ta3a, UCIONB3ys (hopmyiy [Tyazeitns.

PaGora 2.1.3.

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

2. 3aBHCHUT JIH Y OT TEMIIEpPATyphl B BRLIOPAHHOM MHTEpBaje TeMmeparyp?

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

Pa6ora 2.1.4.

1. Kak onpenensioTcs yaenbHas ¥ MOJISIpHAs TEIUIOEMKOCTH?

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 TTOTEPSIMU?

Pabora 2.1.5.

1. Kakue ycnoBusi Hy’HO BBIIIOJHUTH, YTOOBI Ipoliecc Aedopmanuu 6bl1 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. Bo3MmoxeH nu ciydaii, korja aegopMaiiusi pe3uHbl HE COMPOBOXKIAETCS TEIUIOBBIM d(-
bexrom?

Pa6ora 2.1.6.

1. Yem ornmuaroTcs peajbHbIE ra3bl OT UACATbHBIX?

2. HauepTtuTte KpuBBIE, BhIpaKalOIINE XapaKTep 3aBUCUMOCTH CHJ B3aUMOJICHUCTBUS U B3a-
UMHOM MOTEHUIUAILHONW 3HEPTUH JIBYX MOJIEKYJ OT PAaCCTOSIHMS MEXJy HUMHM, U, UCIIOJIb3Ys
ux, o0bsicHuTe npuuuHsl 3 dexra xoyna-Tomcona.

3. Kaxkas Temmneparypa Ha3bIBaeTcsi KpuTudeckoi? Uto Takoe TemnepaTypa WHBEp "CUu?

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

Pabora 2.2.1.

1. Tlokaxwure, 9YTO B YCIOBHSIX OINBITa KOHIEHTPAIMIO T'a30B MOXHO CYUTATh MOCTO SIHHOU
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 NP YMEHBIIICHUH JTABICHUSI OT HECKOJIBKUX TOP JI0
JIECATBIX J10JIeH Topa?

2. 3aBWCHT JIM TEIUIOOTBOJI OT JaBJICHUS B 001acTH Oosiee BhIcOkuX AaBienuii? (Obcyaure B
TOM YHCJIC MEXaHU3MbI, OTJIMYHBIC OT TEIIONPOBOHOCTH. )

Pabora 2.2.3.

1. Kak u3BecTHO U3 KHHETUYECKON TEOPHUHU ra30B, JJIMHA CBOOOAHOTO Ipodera A 3aBUCHUT OT
KOHIIGHTPALUH N CIEeAYIOMIM 00pa3zom: A = 1/on. UTo BBl MOXKETE CKa3aTh O 3aBUCUMOCTH G
OT TeMIIepaTypbl Ha OCHOBAaHUH TOJIyYEHHBIX B 1. 6 pe3yibrarax?

2. Tlouemy npuOOpHI I U3MEPEHUS TEIUIOPOBOJHOCTH Ia30B BCET/Ia YCTAHABIMBAIOT TaK,
YTO HWIMHAPUYECKUNA CTOJO rasza JejaeTcss TOHKUM M JUIMHHBIM M PAcHoJlaraeTcst BEpPTHU-
KaJIbHO?

3. OueHuTe BIUSHHUE TEIIOOTIa4M Yepe3 KOHLIbI TPOBOJIOKH.

4. BceBO3MOXHBIE TEPMOIAC OOBIYHO UMEIOT BEIMYMHY HECKOJIBKHUX MUKPOBOJIBT Ha Ipa-
nyc. OneHuTe BeIUYMHY TOKA B HUTH, NPU KOTOPOM TEPMO3JC B LIENU BOJBTMETpa OyAyT
3aMETHO MCKa)KaTh Pe3ybTaThl H3MEPEHUH.

5. KakoBa pa3HOCTh TeMIepaTyp MeXay HUTBIO U KOKyXoM mpu Toke 150 MA? ComnocTaBb-
T€ TEOPETHUECKUI pacuéT coO CBOMMM HKCIIEPUMEHTAIbHBIMU Pe3yIbTaTaMH.

6. Ilpu BbiBOoze dopmyibl (1) mpeHeOperanoch 3aBUCUMOCTBIO TEIUIONPOBOJAHOCTH OT TEM-
nepaTypbl, IOATOMY OHa crpaBemianBa Tonbko npu AT << T. OneHure CBA3aHHYIO C 3TUM
HOTPEIIHOCTh B ONPEAEICHUN X, NOJYYUB TOUHYIO (OPMYIY B MPEANOJIOKEHUH, YTO 3aBU-
CHUMOCTb TEIUIONPOBOJHOCTH OT TeMIIepaTypsl umeeT BuJ H ~ TP.

Pabora 2.2.4.

1. [aiire onpenenenue KodpGUIMEHTa TEIUIONPOBOJHOCTH U YKAXKHUTE €r0 Pa3MEPHOCTb.

2. BwBeaure Qopmyiy, aHamorudHyo (opmyne (3), HO yYUTHIBAIONIYIO M3MEHEHHE IUIO-
magu nmotoka remia ot S1 mo S2.

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

4. VYpaéresd nu SKCIEPUMEHTAIbHO Ha JAHHOW YCTAHOBKE MPOBEPUTD, 3aBUCUT JIM KOIPPH-
LUEHT TEIJIONPOBOJHOCTH 3TAJOHHOTO MaTrepuaja OT TemrmepaTypbl? MemaroT Ju 3ToMy
TEIUIOBbIE NOTEPU Yepe3 OOKOBBIE TOBEPXHOCTH?

5. Hcnonp3ys 3KCHiepUMEHTalIbHbIE 3HAUEHUS 3aBUCUMOCTH TEMIIEpaTyphbl OT paauyca, Mo-
CTpOWTE M30TEPMBI U HAPUCYITE TMHUU MTOTOKA TeMIa (XOTs Obl TPU U30TEPMBI U TPU JTUHUU
MOTOKA TEeIUIa, HO YTOOBI OHU OXBAaThIBAJIM BCIO IJIOMIA/(b CEYCHUS NTaKeTa IUIACTHH).

Pabora 2.2.5.

1. Tlouemy B mepBOM YyIpa)KHEHUH PEKOMEHI0BAIOCH ONPEEIATh BA3KOCTh BObI Ipaduye-
ckuM MetoznoM? He mydinie i1 onpeaensiTh HCKOMYIO BSI3KOCTb U3 OIBITOB, MOJYYEHHBIX JUIS
pasHbIX BbIcOT TpyOku? Kazanock Obl, ycpeaHss pe3yibTaThl 3TUX ONBITOB, MOKHO HE TOJIb-
KO HaWTH OJM3KHE K UCTUHE 3HAYCHUS BA3KOCTH, HO U HAJEKHO OLIETIUTH MOTPEIIHOCTh OIbI-
TOB I10 pa3dpocy MoSy4yeHHBIX 3HaUeHnH. UeM 110X Takoi crnocod o6paboTku?

2. Pa3HOCTB JaBlieHU, KOTOPYIO HYXKHO MPHUIIOXKHUTH K JKUAKOCTH, YTOOBI TOIYYUTh 3a]1aH-
HYIO CKOpPOCTh €€ MPOTEKaHUs Yyepe3 TPYOKY MpH JaMHUHAPHOM TE€UEHUH, 3aBHCUT OT BS3KO-
CTH >KHJKOCTH. Ba)XHO 7 3HATh BS3KOCTH KHIKOCTH, €CJIM HYKHO PAacCUUTaTh €€ pacxoj
npu TypOyneHTHOM TeueHHH? Kakue XapaKTepUCTHKH JKUAKOCTH HYXKHO 3HATh JIJISI TAKOTO
pacuéra?

Pabora 2.2.6.



1. W3 paccMOTpeHHON MOJENU KUJIKOCTH CJIEeIYET, YTO AJIs MepeMEIIeHUs MOJIEKYJIbI B CO-
CE/IHIOI0 «IBIPKY» JOJDKHBI OBITH pa3opBaHbl €€ CBSI3U C COCEIHUMHU MOJIEKyJIamH. Pa3pwiB
CBSI3€M MPOUCXOAUT U MPHU UCHAPEHUH XUAKOCTU. [[03TOMY MOXKHO OKHUJIaTh, YTO DHEPrUs
aKTHBAIlMU MOJICKYJIbI OJIM3KA K YHEPTUU KUMNEHUS KUAKOCTH, MPUXOMISAIICHCS Ha OJIHY MO-
nekyny. [loaTBepkat0T JIK 3TOT BBIBOJ PE3yJbTaThl MPOBEIEHHOIO IKCIIEpUMeHTa? 3Haye-
HUE€ SHEPTUU UCTIAPEHUS UCCIEAYEMOMN KUIKOCTH BO3BMHUTE U3 CIIPABOYHHUKA.

2. Ilpu ompeneneHun BS3KOCTH JKUIKOCTH MO MeTtoAy CTOokca peKOMEHMYETCsl MCIIOIb30-
BaTh CTAJIbHBIC MIAPUKHU Pa3HBIX pazMepoB. [llapuku kKakux pa3MepoB — OONbIINE WIA Ma-
JIEHbKUE — JIYYILI€ UCIIOIb30BATh MPU MPOBEACHUH SKCIIEPUMEHTOB?

Pabora 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 MexX1y MOJICKYJISIPHBIM U BI3KOCTHBIM pexxumamu 1uddy3un?

Pa6ora 2.3.1.

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

2. Tlouemy TepMOBaKyyMMETp HE MEHSET [TOKa3aHM MPU YMEHbIICHUH AaBlieHus Huxe 10-
4 Topp?

3. Jlng 4yero B MOHM3AIMOHHOM MaHOMETpPE ABMKCHHIO JIEKTPOHOB IpUIAH KolebaTemb-
HbIN Xapaktep?

4. TloueMy mpomyckHasi ClIOCOOHOCTh TPYO B MOJIEKYJISIPHOM PEKMME HE 3aBHCHUT OT pa3me-
pOB MoJIeKy?

Pabora 2.3.2.

1. Kakoll Hamnydmmii BakyyM MOXET OBbIThb MOJY4YEeH B pe3yJbTaTe 3JIEKTPOOTKAUYKH B Ma-
HOMeTpHuueckoit mamrie JIM-2, ucrons3zyemoit B 1anHoi padorte?

2. YIydmmuTcs WIH YXYAIIUTCS BaKyyM, €CIIU TPOLECC AIEKTPOOTKAYKU BECTH TIPH JOTOJI-
HUTEJIBHOM OXJIAXKACHUH KOJUIEKTOPA JIaMIIbl?

PabGora 2.3.3.
1. Ouenure BIUSHUE KaNWUISPHBIX SABJIEHUIN HA PE3yJIbTAaThl H3MEPEHUI.
2. Tlpu kakuxX KOHIEHTPALUAX pacTBOpa crpasenBa Gpopmyna (1).

Pabora 2.3.4.

1. Yro Ha3pIBaeTCS MOMEPEUHBIM CceueHHeM B3anMojeiicTBus? Kakoe monepeynoe ceueHue
Ha3bIBACTCS YIIPYTHM, a KaKOe HeyIpyrum?

2. Kak cBsi3aHbI MeX1y 000l onepeyHoe ceueHne M JunHa cBoOoaHoro npodera? Iloimy-
yute hopmyiny (5).

3. Kakum 3akoHOM ompenensercs 3aBUCHMOCTb YIPYTOCTH HACBIIIEHHOTO Tapa XHIKOCTH
OT TeMIeparypbl?

4. Tlouemy morpyxartb NpHOOpP B KHUIKOCTh HAJO MOJHOCTBIO, T. €. CO BCEMHU €TI0 BHICTYIa-
IOIIMMH dJIEMEHTaMH?

PaGora 2.3.6.

1. Kak menstorcs naBieHus, perucrpupyemsie tamnamu 5 (P1) u 7 (P2) B 3aBucumoctu ot
BPEMEHH U OT TeMIeparypsl 0aymuiona 1?

2. Kakoii oxxujaercs 3aBUCHMOCTh OTHOIIEHUs JaBieHuit P2/P1 ot Temmeparypsl O6amioHa



1 mpu yBenmuuenuu oo1iero aasieHus B 6amnone ot 10-3 Topp mo 1 Topp?

Pabora 2.4.1.

1. B copaBoyHMKax IPUBOJUTCS TEILIOTA MCIIAPEHMsI, U3MEPEHHAs MpHU AaBjieHuu 760 Mm
pT. ct. CoBniajaer au 3Ta BEJIMYMHA C U3MEPEHHOIN BaMu Ha onbiTe? Kakasd u3 Hux 6osbuie?
OueHuTe pa3HUILY MEXAY HUMH.

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

Pa6ora 2.5.1.

1. Ecau npomyckaTb HECKOJBKO Iy3BIPBKOB B CEKYHJly, MAHOMETP IOKa3bIBAET MpaKTUYeE-
CKH TTOCTOSIHHOE JaBiicHue. [louemy Obl He U3MEPSTH €ro?

2. Tlouemy ciaenyeT U3MEpATh HIMEHHO MaKCUMAaJIbHOE JaBJICHHE?

3. TlodeMy morpy>keHHe UTJIbl YMCHBIIIACT BIMSIHKIE TEIIOBOTO PACIIMPEHUs?

4. TloyeMy Imy3bIPbKH HE JOJDKHBI KacaThCs JHA?

5. MOXHO Ji1, He 3Has TIIYOMHBI MOTPY)KEHUS UTJIIbI, ONIPEICIIUTh G, U3MEPSIS MAaKCUMAIIbHOE
Y MHUHUMAJIbHOE JaBJICHHE TIPU TIPOTAJTKUBAHUU Ty3bIpbKa?

6. Ilonb3ysch MONMYYEHHBIMU PE3YJIbTaTaAMU, OLCHUTE KPUTUYCCKYIO TEMIIEPATypy aHUIIMHA.
7. Tlo3BouiseT Jiu MPOBEAEHHBINA IKCIIEPUMEHT 3aMETUTh HEJIMHEHHOCTh 3aBHCUMOCTH o(T)?
8. Kaxkwue nmorpenrHocty npeoodaaiatoT B SKCIIEPUMEHTE: CIyJailHbIe WA CUCTEMATHYeCKUe?
9. Kakas BeiqMuuHA J0JDKHA CTOSTH B (JOPMYJIE JUIsl BBICOTBI MOIHATHS )KUKOCTH B KaIlHJI-
Jsipe: BoJa—BO3JIyX WU BOJa—CTEKIIO?

Pabora 2.5.2.

1. Tlouemy B dopmyisl (4) u (6) BXOTUT TOJIBKO KOI(D(HUIIMEHT TOBEPXHOCTHOTO HATSIKEHHS
BO/bI (TpaHMIIBI BOAA - BO3AYX) U HE BXOAAT KOIPPUIMEHTH MOBEPXHOCTHOTO HATSHKEHHUS
CTEHKa - BO3JIyX U BOJIa - CTCHKA?

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

3. Tlowemy mpu ompeneneHnn BenndrHbl F Bec KombIia A B BO3/IyXe PEKOMEHIYETCS U3Me-
PATH HE 110, a TOCIIE €r0 OTPbIBA OT BOJBI?

4. BwiBeaute Gpopmyiy (8).

5. Tlpoananu3upyiTe BO3MOXKHbIE IPUYMHBI TOIPEIIHOCTEN B KaXKAOM M3 SKCIIEPUMEHTOB.

Pab6ota 2.5.3.

1. C momomipl0 TEOpHH pa3MepHOCTEeW HaiauTe (HOpMyNly JUIsi CKOPOCTH BOJH, pac-
MPOCTPAHSAIOIIUXCS TIO0 MOBEPXHOCTH KUAKOCTU, IPHU OOJNIBIINX 3HAYEHHUSX A, KOTJa MOXHO
npeHeOpeys BKIAA0M CHII TOBEPXHOCTHOTO HATSIKEHUSI.

2. Tloctpoiite rpaduk 3aBUCIMOCTH CKOPOCTH IPaBUTALMOHHO-KAMUJUISPHBIX BOJH OT JIJTH-
HBI BOJHBL. [Ipy Kakol JJIMHE BOJHBI CKOPOCTh PaCIpOCTPAHEHUS! OKA3bIBACTCS MUHHUMAIIh-
HO?

Pa6ora 3.1.1.

1. TlpuBemute GopMYITy JUISI ITOJSI TOYSIHOTO MATHUTHOTO JHITOJSL.

2. Tlomyuute GopmyiTy UIsi MATHUTHOTO TTOJIS B IIEHTPE KPYrOBOT'O BUTKA C TOKOM.

3. Kakum 10mKHO OBITH BHYTPEHHEE CONPOTHBIICHHE MCTOYHUKA HAMPSIKCHHS, YTOOBI EM-
KOCTh YCIIeBaIa pa3psHKaThCsl MY 3aMbIKaHUSIMU BUOpaTopa?

4. Mpbl u3MepseM He Tojie 3eMJId, a T0Jie BHYTPH 3JaHUs. BiHsSeT M 3TO HAa TOYHOCTH



OonpeAeseHUs dIEKTPOIUHAMUYECKON OCTOSTHHOM?
5. YcraHOBUTE COOTHOLIEHUSI MEXAY APCTEIOM M aMIIEpOM Ha METp, TayCCOM U TECIIOH,
MaKCBEJUIOM U BEOEpPOM.

Pabora 3.1.2.

1. Ouenurte ommOKy, BOZHUKAIOUIYIO BCIEACTBHE TOTO, YTO PABHOBECHE BECOB yCTaHABIIHU-
BAJIOCH NP HATMYHH HEOOIBIIOTO 3a30pa MEXAY ITU(TAMHU U KOHTAKTHBIMU IJIACTUHAMH, &
U3MEpPEHUs POU3BOATCS IPU OTCYTCTBHH 3TOTO 3a30pa.

2. Tlokaxwure, YTO HIIEKTPOCTATUUECKUN BOJBTMETP MPHUTOJCH JAJIS U3MEPEHUs KaK IMOCTO-
SIHHOTO, TaK U IEPEMEHHOTO HAIIPSKEHHSL.

3. Tlokaxurte, 4TO M3MEpPEHUsS Ia MEPEMEHHOM TOKE OIPENENIAI0OT UMEHHO 3(P(PEKTUBHOE
3HAYEHHE €TO HAIPSDKCHUSI.

4. Yewm ompenenseTcs MHTEPBAI YacTOT, B KOTOPOM MOXKHO M3MEpSTH IIEpPEMEHHBIC HAIps-
KEHUS C TIOMOIIBIO AJICKTPOCTATUIECKOTO BOIBTMETPA?

Pa6ota 3.2.1.

1. Yto Ha3BIBACTCS MMIICIAHCOM SJICKTPUUYCCKOM 1ern?

2. Kak ckiaipIBalOTCsA MMIIEIAHCHI MPH MOCJICI0BATEILHOM M HapalIeIbHOM COCAMHCHHH
9JIEMEHTOB JICKTPUYECKOM IeTH?

Pabora 3.2.2.

1. Tlouemy noka3anue BoilbTMEeTpa VR+L He paBHO cymme MokazaHuil BOIbTMETpoB 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 ckiiafpIBaeTCs aKTUBHOE COITPOTHBIICHUE KATYIIIKU C CEPICIHUKOM?

4. TlosicHute npUHIMI pabOTHI BaTTMETPA.

5. BeInonHseTcs aM yclioBUE KBAa3UCTAlMOHAPHOCTU TOKOB B McIonb3yeMoil cxeme? [loue-
My?

6. Ha kakoii yactoTe ryauT KaTymka?

PabGora 3.2.3.

1. TlpuBenute Bce u3BeCTHBIE BaM onpeneneHus pe3oHaHca.

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

3. Tlomyuute Gpopmyity, CBA3BIBAIOILYIO TOOPOTHOCTH M CONIPOTUBIIECHUS.
4. Kakue Npu4nHbI IPUBOJAT K MOTEPSM SHEPTUU B KOHTYpe?

5. 3aBUCAT JM MOTEPH SHEPTUU OT YACTOTHI TOKa?

6. Ilomyuute popmyiy, cBs3bIBatomyto Rpes u rL.

Pabora 3.2.4.

1. Yro Ha3bpiBaeTcsi COOCTBEHHOM 4acTOTOM, JOOPOTHOCTHIO, JOrapU(PMHUUECKUM JIEKPEMEH-
TOM 3aTyXaHMs KoyebaTeIbHOro KOHTypa?

2. Kakas mmockocTh Ha3bIBaeTcs (pa3oBoO TIOCKOCTHIO KOJeOaHuit?

3. Kaxk onpenenutp JorapuMHUUECKUil TEKPEMEHT 3aTyXaHHUs M0 KapTHHE KoeOaHuid B (a-
30BOM MJIOCKOCTH?

Pabora 3.2.5.



1. BrBenute hopmyny (2.57).

2. Haiigure yacTHOe pemieHue ypaBHeHus (2.44), He epexo/1s K KOMIUICKCHBIM BEJIMYMHAM.
(Ykazanue: pemenne (2.44) cnenyer uckath B Buae Al sin Qt + A2 cos Qt.)

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

4. B Kakux ciy4asx MO>KHO TOBOPHUTb, UTO KOJICOATENBbHBIA KOHTYp Cl1a00 CBSI3aH C IPYyTH-
MU 3JIEMEHTaMU CXEeMbl?

Pabora 3.2.6.

1. Maiite onpezenenne TMHAMUYECKOU MOCTOSIHHOM rajgpBanoMerpa. OT 4yero oHa 3aBUCUT U
B KaKMX €MHMIIAX YKa3bIBAETCS B ACIOPTE rajibBaHOMETpa?

2. Kakue pexuMbl IBHKEHHUS paMKU BO3MOXKHBI IIpU pabOTe rajibBAaHOMETPA B CTAllOHAP-
HOM pexxume? B KakoM U3 3THUX PEXHUMOB YIOOHO MPOBOIUTH U3MEPEHHUS MOCTOSHHOTO TO-
Ka?

3. Kak m3mensercs korpuIUEHT 3aTyXaHUsl MOJIBHKHOW CHUCTEMbI raJbBaHOMETpa MpH
YBEJIMYEHUH OMHYECKOTO COITPOTUBIICHUS €ro Lenu?

4. Tlouemy pamKa rajibBaHoOMETpa OBICTPO yCIOKauWBaeTcs Mpu 3aMbikaHuu kiroda K1 (cm.
puc. 2)?

5. 3aueM B MONIOCaX MarHUTa rajibBaHOMETpA JAETAIOT BbIpe3 MIJIUHAPUYECKOU (POpMBbI?
(puc. 1)

6. B 4ém cymHOCTh GammMcTUYecKoro pexxuma padboTsl ranbBanomeTpa? [laiite onpenerne-
Hue 0aJUIMCTUYECKON MOCTOSTHHOM raJlbBAaHOMETPA.

7. Tlpm KakuX yCIOBHUSX MEPBBI OTOPOC raibBaHOMETpa, paboTa KOTOPOro B OayuIMCTHYC-
CKOM pE&XHME, MaKCUMaJIeH?

8. Bemeaure hopmyiry (30).

9. Ilpm 3Hauenmsx R > 10Rkp Bo3mMoxHO oTkioneHue rpaduka 1/62 = f[(Ro + R)2] or
npsiMoit. Uto cienyer ydecTsb i1 00bSICHEHUS 3TOT0 OTKJIOHEHUS?

Pabora 3.3.1.

1. Hapucyiite n 00BSICHATE CXEMBI U3MEPEHUS YACTHHOTO 3apsijia AJIEKTPOHA METOIOM Mar-
HUTHOH (POKYCHPOBKH U METOJIOM MarHeTpoHa.

2. OOBSCHHUTE MPUHIIUI JCUCTBHS AICKTPOHHO-TYICBOU TPYOKH ocuiuiorpada.

3. OOBsicHUTE NPUHIMIT PAOOTHl MIIIITMBEOEPMETPA.

4. Tloyemy B METOJIe MarHETPOHA MCIIOJB3YETCS aHO/ U3 TPEX LMIMHIPOB, @ HE U3 OJTHOr0?

Pa6ora 3.3.2.

1. Hapucyiite kauecTBEeHHBIE TpadUKH pacnpeeneHus noTennuana VvV (r) Mexay KaToaoM U
AHOJIOM: a) TIPU HYJIEBOM Pa3HOCTH MOTEHIIMAIOB MEXIY KaToJAOM U aHOJOM; 0) mpu OOJb-
[I0M Pa3HOCTH MOTEHITHANIOB (PEXUM HACBIIIEHUS Toka aAnoaa). OOBsICHUTE 3TH paclpene-
JICHUA.

2. KauecTBeHHO M300pa3uTe 3aBUCUMOCTh TOKA AMOJA OT HAMPSHKEHUS HA aHOJE B 00JacTu
OT OTPHIIATETHFHBIX HANIPSDKEHUN Va 0 O0NbIINX MOJOKUTENbHBIX. [[oKaKuTe Ha ATOM rpa-
¢duKe y4acTOK HaMpPsHKEHH, PU KOTOPBIX BBITIOIHSAETCS «3aKOH TPEX BTOPHIX». UeM 00bsc-
HSIOTCS OTKJIOHEHHS OT 3TOTO 3aKOHA TPU MAJIBIX U OOJIBIINX HAMPSIKCHHUSIX Ha aHOze?

3. Kak Bimuser Tok Hakaixa KaToja Ha TOK JUOJIa P HEUM3MEHHOM HAIPSIKSHHUH T1a aHoje?
[TpUBOIUT JIM 3TO K OTPEITHOCTH U3MEPEHUs e/m?

Pabora 3.3.3.



1. Tlouemy He cnenyeT BbIOMpPATh KAIUIM CIUIIKOM OOJBILIOTO M CIUIIKOM MaJ€HbKOIO pas-
Mmepa?

2. Kakue HampspKeHHsI COOTBETCTBYIOT ONTUMAIIbHBIM YCIIOBHUsM ombita? [IpuBenute pac-
4EThI (CM. 1. 1).

3. Hapucyiite rpaduk 3aBUCHMOCTH CKOPOCTH KaIlTH B IOJI€ CHJIBI TSHKECTU OT BPEMEHH U
YKaXXUTE Ha HEM BpeMs U IIyTh PEJIaKCALIUH.

4. 3Has mapameTpbl YCTaHOBKH, OLIEHUTE EMKOCTh KOoHJeHcaTopa C U BpeMs €ro pas3psiaku
yepe3 conpoTusieHue R (tuomaas miactun = 20 cm2).

5. Kakue emi€ criocoObl M3MepeHus 3apsijia IEKTPOHA BaM U3BECTHBI?

Pa6ora 3.3.4.

1. Kakwue BemiecTBa Ha3bIBAIOT JUAJICKTPUKAMH, POBOIHUKAMH, MOJIYIIPOBOIHUKaMH? YeM
OOBSACHACTCS PA3JIMYUC MX IICKTPUISCKUX CBOMCTB? Kak 3aBHCHUT OT TeMIIepaTyphl MPOBO-
JUMOCTh METAJIJIOB M MOJYIIPOBOTHUKOB?

2. Jlaiite onpenencHue koHcTaHThl Xoiuia. Kak 3aBUCHT KOHCTaHTa X0Jula OT TeMIIepaTypbl
Yy METAJUJIOB U MOJIYIIPOBOIHUKOB?

3. 3aBHUCHT JH pe3yibTaT U3MEPEHHS KOHCTaHThI X0JIJIa OT TeOMEeTpuu odpasna?

4. Kak yctpoen munuBedepMeTp? 3aBUCST JIM €ro MOKa3aHHs OT COMPOTUBIICHUSI U3MEPHU-
TeJIbHOU Karymku? KakuM MOKHO OBITh 3TO CONPOTUBIICHHUE IO CPABHEHUIO C COTIPOTHUBIIC-
HUEM KaTYyIIKU MPUOOpa: OOIBIIUM UK MAJICHBKAM?

5. TlonyuuTe BbIpaKCHHE KOHCTAHTHI XOJUIa JIJIsl MATCPUAIIOB C IBYMS THITAMU HOCHTEJICH.
[Tpu BBIBOZIC UCTIONB3YHTE YCIOBHE PABEHCTBA HYJIIO MOMEPEYHOT0 TOKA.

Pabora 3.3.5.

1. Kakue BemiecTBa Ha3bIBalOT JUAJIEKTPUKAMU, IPOBOJHUKAMH, [TOJIYIPOBOAHUKAMHU? YeM
00BSCHSIETCS pa3INYMe UX AEKTpUUYecKuX cBOMCTB? Kak 3aBUCUT OT TemmepaTypsl MPOBO-
JUMOCTb METAJIJIOB U MOJYTIPOBOTHUKOB?

2. Jlaiite ompenerieHne KOHCTaHTHI XoJuta. Kak 3aBUCHT KOHCTaHTa XO0JUTa OT TeMIIepaTyphI
y METaJUIOB U MOJIYIPOBOIHUKOB?

3. 3aBUCHT 1M pe3yNIbTaT U3MEPEHHS KOHCTAHTHI X0JIJIa OT TeOMETpUHU oOpasia?

4. Kak yctpoen muinBedepMeTp? 3aBUCST JIM €ro MOKa3aHUsl OT CONPOTUBIIEHUS U3MEPHU-
TeNbHOU KaTymku? KakuM 10KHO OBITh 3TO CONPOTUBIIEHUE 110 CPABHEHUIO C CONPOTHUBIIE-
HUEM paMKH MPUOOPa; OOIBIINM WU MalleHbKUM?

Pa6ora 3.3.5.

1. Uccnenyiite ypaBHEHUS JBMXKEHUS AJIEKTPOHOB B MPSAMOYTOJBHOU IJIACTUHKE. 3aBUCHUT
JIM COTIPOTUBJICHUE IJIACTUHKU OT MHIYKIIMK MarHUTHOTO 1oJIs?

2. Tlosicuute KadecTBeHHO (6e3 (opmyll), mouemMy CONPOTHBIEHHE 0Opaslia 3aBUCUT OT
MarHUTHOT'O TOJIS.

Pa6ora 3.4.1.

1. OO®bscHUTE CYTh METOJa H3MEPEHUS MATHUTHON BOCTIPUUMYHUBOCTH.

2. HanwummTe BhIpaXeHHsI 1711 MATHUTHOM CHIIBI, IEHCTBYIONIEH Ha 0Opa3ell, MOMEIEHHBIH
B HEOJTHOPOJHOE MAarHUTHOE MOJIE.

3. Kak M0xHO yOeUThCS B OJTHOPOJAHOCTH WIIM HEOJHOPOIHOCTH MAarHUTHOTO TIOJIS B 3a30-
pe dAeKTpoMaruuTa?

4. Kak mpoBepHUTh dKCHEPUMEHTAIBHO, BIUSET I HAMarHWYEHHOCTh BECOB HA PE3YIIbTaThI
M3MEPEHHS] MAarHUTHOW BOCIIPUUMYHUBOCTH?



Pabora 3.4.2.

1. Kak 00bsACHUTH SBJIEHMS NTapa- U AUaMarHeTU3Ma C MOJIEKYJIIPHON TOUKU 3peHusi?

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

3. Cdopmynupyiite oOumit Gu3nvecKuii MPUHIKUI, OOBICHSIONIUN SIBJICHUE THaMarHETH3-
Ma.

4. KauectBeHHO n300pasute Ha ogHoM Trpaduke B(H) ans napa-, nua- u peppomarHeTuxa.
5. 5T Kaxoii BKJ1aJ B MArHUTHYIO BOCIIPUMMYHMBOCTh 00pa3lia BHOCUT MPOBOJUMOCTD Iaji0-
auHuA? Kak cBs3aH 3TOT BKJIAJ C pa3MepOM KPYNHMHOK, YaCTOTOM U YAEJIBbHON MPOBOJUMO-
CThI0? 3aBUCHT JIM TOT BKJIaJ] OT Temueparypbl? OLeHUTE 3TOT BKJIAJ U1 KPYIMHOK pa3Me-
pom 0,5 Mm.

Pabora 3.4.3.

1. Yem omimuaroTcs aTOMBI MMapa- U JUAMAarHETUKOB MO MAarHUTHBIM XapaKTepUCTUKaM B
OTCYTCTBHE MarHUTHOTO MOJIsA?

2. Kak M3MeHSIOTCS XapaKTepUCTUKH BEIIeCcTBa MpH (a30BbIX MEPEXo]ax MepBOro M BTO-
poro poaa?

3. Kakue nBa KOHKYpUPYIOIIUX B3aUMOJCHCTBHUS MEXy aTOMaMU XapaKTepHBI i Geppo-
MarHUTHOTO BeliecTBa’?

4. Ha ognom rpaduke KauecCTBEHHO H300pa3uTe HauaabHbIe KpuBbie HamarananBanus B(H)
Uit (heppoMarHeTuka npu TpéxX TemrepaTypax: KOMHATHOU, OoJjiee BBICOKOW U TeMIleparype
Bbllie Touku Kropu. Yikaxkure Ha ocu H, rae nexxur o61acTb, COOTBETCTBYIOIIAS YCIOBUSAM
HaCTOALIEH paboThI.

Pabora 3.4.4.

1. Tlouemy pexomeHyeTcs HaYMHATh 00XO0/1 NETJIM C HAachIeHus odpa3ua’?

2. HOJ'Iqu/ITe BBIPAXKCHUC, CBA3BIBAIOIICC OTKIIOHCHUC PAMKH IaJIbBAHOMETPA U U3MCHCHHE
UHAYKIIH 00pasia. [1py KakuxX ycIoBHSX CIIPaBeITMBO 3TO COOTHOIICHUE?

3. Tlonp3ysck TeopeMol O MUPKYISAIUH, TOXyIuTe GOpMyITy Ui HaNpsHKEHHOCTH MarHHT-
HOTO TIOJISl B JUTMHHOM COJICHOH/IE.

Pabora 3.4.5.

1. IIpu xakoit hopme 006pa3ioB, MOMEMEHHBIX B OTHOPOAHOE MATHUTHOE MOJIe, UX HAMarHu-
YEHHOCTh MIOCTOSIHHA M0 BCEMY 00BhEMY?

2. [Touemy st HAOIIOACHUS TMETIN TUCTEPE3HCA UCTIONB3YIOTCS 00pa3Ilbl B BUJIE TOPA, a HE B
BUJIE CTEPKHS?

3. Tlouemy mpu KanmuOpPOBKE TOPU3OHTAIBHON ocH ocuuiuiorpada HEOOXOAUMO OTKIIOYATh
HaMarHUYUBAIOTYI0 OOMOTKY?

4. O1ueHUTE MOrPEIIHOCTh, KOTOpasi BO3HUKAET MPU U3MEPEHUU MHAYKIUU B, eciu uzmepu-
TeNbHAsl KaTyIIKa HETIOTHO HajeTa Ha o0Opasell; HampuMep, eciu o0pasell 3aHMMAaeT BCEro
MOJIOBUHY OXBaThIBAEMOM €10 TIOLIAIH.

Pabora 3.4.6.

1. Tlonyuute ycinoBue Bo30yxaAeHUs KojeOaHui (3), Korga MHIYKTUBHOCTh MEHSETCS IO
rapMOHUYECKOMY 3aKOHY:

L = LO[1 — m sin(2w0t)].

Hanummre 3akoH n3MeHeHus Toka, BO30yKJaeMoro B KOHTYpe.

2. Tlouemy B HameM citydae WHIYKTUBHOCTB TPOIOPIIMOHANBHA MU (epeHITNaTFHON Mar-



HUTHOW MPOHUIIAEMOCTH?

3. Hapucyiite kauecTBEeHHBIN rpaduk 3aBUCUMOCTU UAH( OT BEIMYUHBI MOIMArHUYHBAIO-
IIETr0 TOKa JJIs METIU TUcTepe3nca, n300paxeHHoi Ha puc. 1.

4. Ha kakux em€ yactotax (B IPUHIUIIE) MOTYT BO30YKIaThCs KOJIeOaHUSI B KOHTYpE Ta-
paMeTpoHa mpu OOJIBIINX U3MEHEHHUSX UHIYKTUBHOCTHU?

Pazpen 5.

1. Ilpu kakux yciroBUSX BO3HHMKAET razoBblil pa3zpsaa? OT Kakux MapameTpoB raza 3aBUCUT
NOTEHLIMAJ 3a)KUTaHUs Ta30BOT0 pa3psaa?

2. Tlomwsysice kpuBoi [lamena (puc. 5.5), ompenenuTe HAMPsHKEHHOCTHh JIEKTPUYECKOTO
HOJIs1, TPU KOTOPOM MPOUCXOAUT MPoOO0i BO3yXa IpU aTMOC(HEPHOM JABICHHUH.

3. Yo Takoe nebaeBCKUil paguyCc SKpaHUPOBAHUSA?

4. Jlaiite onpejesieHue MOHATUS T1a3Ma.

5. Ilouemy moreHuman 30H1a, NOrPYKEHHOTO B IJIa3My U OTKJIIOUYEHHOTO OT UCTOYHUKA ITHU-
TaHUsl, OKa3bIBACTCSA OTIMYHBIM OT MOTEHIIMAIA OKPYKAIOIIEeH MIa3Mbl?

6. Uem ompexaensieTcs BeIMYMHA 30HI0BOTO TOKA HACHIICHUS?

7. Yem ompenensieTcs TeMiepaTrypa 3JIeKTPOHOB H HOHOB B I1a3Me?

Pabora 3.5.3.

1. Kakue koneb6aHMs Ha3bIBAIOTCS PETAKCALUMOHHBIMU?

2. Ot Kakux IapaMeTpoB raza 3aBUCUT HAIPsHKEHHUE 3aKUTaHUs CTaOUIIOBOJIbTA?

3. TloyeMy HampsbKeHHE rallleHUs CYLIECTBEHHO MEHbILE HANIPSKEHUS 3aKUTaHus ?

4. Kak 1o BOJbT-aMIIEPHOHN XapaKTEepUCTUKE CTA0OWIIOBOJIbTAa U U3BECTHBIM IIapaMeTpam re-
HEepaTopa HAalTH TOK B JIaMII€ B CTAI[MIOHAPHOM pekuMe?

5. Uro Takoe KpUTHUECKOE CONPOTUBIICHHE PEIAKCAIlMOHHOrO reHeparopa? OT yero OoHO
3aBUCUT?

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

7. Ilouemy npu manoil éMkocTu KosieOaHusl He BO3HUKAIOT (JIaMIla He TacHeT) faxe npu R >
Rxp? Ouenunre «ManocTe» EMKOCTH, CPAaBHUB BPEMSI pelaKcallii U BpeMsl I€MOHU3ALINH.

Pabora 3.6.1.

1. Hapucyiite ciektpsl F():

a) OECKOHEYHO JJTMHHOW CUHYCOUIBI;

0) cuHyCOUAbl KOHEUHO JITHBL;

B) NMEPHOANYECKON MOCIIEJOBATEILHOCTH IYTOB;

I') HEPUOJINYECKOI MOCIe10BaTEIbHOCTH MPSIMOYTOJIBHBIX UMITYJIbCOB;

1) OHOTO ITyTa;

€) OJIHOTO MPSIMOYTOJIBHOT'O UMITYJIbCA.

2. Kak u3MEeHHTCS CIEKTp MEePUOJUUECKON MMOCIEI0BATEIbHOCTH MPSIMOYTOJIbHBIX UMITYIb-
COB, €cM yOpaTh KaKAbld BTOpoW MMIynbc? Kak BBIMISAIUT CHEKTP, €CIU MOBTOPSTH ATY
IpoIeypy, TOKa He OCTaHETCS OJIMH UMITYJIbC?

3. HaiiguTe cnekTp CHHYCOMAAJIBHBIX KoJeOaHWH, MOAYIHMpOBaHHBIX Mo (aze: f{t) = Ao
cos{mt + m cos Qt), cuntas m << 1. CpaBHUTE CO CIIEKTPOM CHHYCOUIbI, MOTYIHPOBAHHOM
10 aMIUTUTY/IE.

Pabora 4.1.1.

1. Tlokaxkute, 4TO €CIIM PACCTOSTHUE MEXKIY NMPEAMETOM U IKpaHOM IpeBbiiiaeT 4f, To n300-
paKeHHEe Ha SKpaHe MOXKET OBITh TIOJTYYEHO MPH JIBYX PA3TMYHBIX MOJIOKEHHSX JINH3BL.

2. Onumwure METOIUKY U3MEpPEeHHS (DOKYCHBIX PACCTOSIHHIA OTPHIIATEIILHBIX JIMH3.



3. Jlaiite onpeneneHus riaBHBIX (POKYCOB, (DOKYCHBIX PACCTOSTHMU M TJIABHBIX TUIOCKOCTEH
CJI0’)KHOM LIEHTPUPOBAHHOM ONTUYECKOU CHUCTEMBI.

4. Ormpenenure rpadUuecKd IMOJIOKEHHE TIABHBIX IJIOCKOCTEH CHUCTEMBI, COCTOSIICH W3
JIBYX TOHKHX JIMH3 — COOMpArOIei U pacCcerBaroIe, - ¢ U3BECTHBIMU (DOKYCHBIMU paccTo-
SHUSMHU U PACCTOSIHUEM MEXAY HUMMU.

5. JlaiiTe onpenencHus chepruIecKoil U XpOMATHUECKOH abepparuii.

6. OObsacuute, mouemy cepuueckas abeppamnus 3aBUCUT OT TOT0, KaKOH CTOPOHOM II0C-
KOBBIITYKJIas JINH3a OOpaleHa K UCTOYHUKY.

Pabora 4.1.2.

1. C kaxoii UeNblo MPH UCCIICAOBAHUH MOJICICH TEJIECKOTIOB U MHKPOCKOIIA MCIIOJIb3YEeTCSI
JIOTIOJTHUTEIIbHASL 3pUTeIbHast TpyOa?

2. Uemy paBHBI MONEPEYHOE, YIIIOBOE U MPOJOJIBHOE YBEIHUCHHSI TEJIECKOIA, SCIIU Mepe/l-
HUE (DOKYCHBIC PACCTOSIHHS €ro OOBEKTHBA U OKYJIsIpa paBHbI COOTBETCTBEHHO fl = 40 cM 1
f2=—2cm?

3. Tlpu KaKOM yCIIOBHH YTIIOBOE YBEIHMUCHHE MUKPOCKOIIA PABHO MOTIEPEUHOMY?

4. Boiegute dhopmyiny (4) U 0OBSICHUTE COOTBETCTBYIOIIUN METOJI U3MEPEHUS YBEITUUCHUS
MHUKPOCKOIIA.

Pabora 4.1.3.

1. Yto HazbIBaeTCs MOJIHBIM BHYTPEHHUM OTpaskeHUuEeM?

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

3. Tlpym KakWxX YCIOBUSAX CIOW JXKHUAKOCTH MEXAY HCCIEIyeMbIM TBEPABIM 00pa3loM u
npusMoii P2 He BiuseT Ha U3MEPEHHOE 3HAUEHUE MT0Ka3aTeNs IPeJIOMIICHUS ?

4. UYto Ha3bIBaeTCs aTOMHOW M MOJIEKYsipHOH pedpakuueit? ChopMynupyiTe mpaBuiio aj-
JUTUBHOCTHU JJIs1 pePpaKIMid.

Pabota 4.2.1.

1. Tlouemy B 1ieHTpe Kosel HproTOHA B OTpa)XEHHOM CBETE PACHOIOKEHO TEMHOE MATHO?

2. Kak pacnonoxensl kosiblia HproTOHa B IpOXosiieM cBete?

3. Tloyemy mmpuHa KoJjel yObIBaeT ¢ yBeIMUEHUEM MOpsIKa?

4. Tloyemy mpu pacuére MHTEP(HEPEHIIMOHHOW KapTUHBI HE YUUTBHIBAIOT OTPaK€HHE OT Iie-
penHeil (T10CKoi) MOBEPXHOCTH JTMH3BI?

5. BriBenurte ¢Gopmyiy, CBA3BIBAIOIIYIO MEPHOJ] OMEHUH, BBIPAXKEHHBIH B YUCIIE KOJEll, C
JUIMHAMH BOJIH CIIEKTPAJIbHBIX JTUHHUH.

6. IloyeMy BHAHOCTH KOJIEI] YBEIMYMBACTCS MPH TUaPparMUPOBAHUM ITydKa IEpe]] OIaK-
WJUTIOMUHATOPOM?

7. Tlouemy nHTEpPEpEeHIINOHHBIE KOJIbIA OOIBIINX HOMEPOB KaXyTCs Pa3MBITHIMU?



Pabora 4.2.2.

1. Tlouemy mnactunku P1 u P2 untepdepomerpa Kamena 1omKHbI OBITH JOCTATOYHO TOJI-
cThIMH (HEe MeHee 2-3 cMm)?

2. Moryt 11 3TH IUTACTUHKHU CUJIBHO OTJIMYATHCS 110 TONIIITHE?

3. OOBsicHHTE, MOYEMY YBEITUYHBACTCS YHCIO HAOIIOJaeMBIX HHTEPPEPEHIITMOHHBIX TI0JIOC,
€CII Ha MyTH JIy4eil U3 OCBETUTEIISI yCTAaHOBJICH CBETO(UIBTP.

PaGora 4.2.3.

1. OO®wscHUTE, TOYEMY IIPH OOYEPETHOM MTepeKpbIBaHuy Mmieiield D HaOmoaeMas qudpak-
[MOHHAS KapTHHA HE CMEIIIAeTCA.

2. Tlouemy mmpuHa mienu S KOJJIMMaTopa JOJDKHA OBITH J1OCTaTO4HO Manoit? OneHurte
MaKCHUMaJIbHBIA pa3Mep ATOH IIENH, €CIM W3BECTHBI (POKYC KOJIMMATOpa M PACCTOSHUE
MEXY HICIISIMH.

3. byner nu HaOmoaatbes 4€TKasi HyJIeBas 10JIoca, €CIIH MCCIIeyeMOe BEIIECTBO 00JaiaeT
3aMeTHOM nucnepcueit n = n(A)? Cruenaiite COOTBETCTBYIOIINE OLICHKH.

Pabora 4.2.4.

1. C xakoii CKOPOCTBIO JBMKETCS KapTHHA UHTEPPEPEHIIMOHHBIX ITOJIOC TPU NepeMeIeHUH
MOJABUKHOTO 3epKaja?

2. Uem orpaHndeHa HawOOJbINAs M HAaUMEHbBIIAs CKOPOCTH JBI)KEHUS 3epKajia, KOTOPHIE
MOTYT OBITh U3MEPEHBI B HAIIEH YCTaHOBKE IO JTOTNIEPOBCKOMY CMELIEHUIO YaCTOTHI?

3. Uewm ompenensercsi TOYHOCTh B U3MEPEHHUH JUTMHBI BOJHBI Ja3epa? Kak ata TouHOCTH 3a-
BHUCHUT OT CKOPOCTH IepeMeIleHus 3epKana?

4. Kakyro ¢opmy uMer0T HHTEpHEPEHIIMOHHBIE MTOJIOCHI ITPH MPOU3BOJIBHOM PACIIONIOKEHUH
UCTOYHUKOB S1 1 S2?

Pabota 4.2.5.

1. Kak cBs3aHbl Mex1y co00i (pyHKIIMM KOTE€PEHTHOCTU M KOHTPACTHOCTH U300pakeHHit?
2. Kax u3mepuTh JUIMHY KOT€PEHTHOCTH, painyc KOT€PEeHTHOCTH?

3. Ha puc. 6 nmpu nepexojie yepe3 pKor MaKCUMyMbI HHTEP(PEPEHIIMOHHBIX TOJI0C MEHSIOTCS
Ha MUHUMYMBI. [louemy?

4. Kaxkos KIIJ] anexTpruyeckoit laMIbl HaKaJluBaHUs, UCTIOIb3YEeMOM JJIs1 OCBEIIEHUS ?

5. Kak 3aBUCHT panyc KOT€PEHTHOCTH OT IIMPUHBI ONTUYECKOH IIENU U PACCTOSHHS OT
IIEJIH IO BXOJHOH MJI0CKOCTH UHTEepdepomeTpa?

6. Kak n3meHuTCs 4nciao HabIOgaeMbIX HHTEP(HEPEHIIMOHHBIX MOJIOC, €CIIM MEXy TJ1a30M
Y MHUKPOCKOIIOM YCTaHOBUTbH ONTHYECKUN HUILTP?

Pabora 4.2.6.



1. Kak BO3HHMKaeT CIEeKJI-CTPYKTypa M 4eM OHa oTiindaercs oT audpakinuu OpayHrodepa Ha
MeNKoH ceTke?

2. Ilpum xakux ycnoBHAX OyaeT HaOJIOAAThCS CIEKJI-KapTUHA MPH OTPAXKEHUU OT HIEPOXO-
BaTOM MoBepXHOCTU?

3. Kak 3aBucur paguyc Koppensauuu (Ha3oBOro MHOKHUTEIS OT XapaKTEPHUCTUK MAaTOBOM IO-
BEPXHOCTH, ITOKa3aTeIsl MPeIOMIICHUS MaTeprasa?

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

5. Uro Takoe paanyc WHAMKATPHUCHI pACCESHUS M OT YeTO OH 3aBUCUT?

6. Kax ucnosnb30BaTh THCTOrpaMMy KaMmephl A7 €€ HacTpOHKn?

7. Habmoganocs Jid B OTIBITE HAPYIIIEHUE YCIOBUS iy = 07

Pa6ota 4.3.1. 3y4yeHue audpakiyu cBeTa.

1. O6bscHuTe, noueMy npu aAudpakuun OpeHesns Ha KPyrJioM OTBEPCTHH B LIEHTPE
KapTHHBI MOKET OBITh KaK TEMHOE, TaK M CBETJIOE IIATHO, a IpU AUdpaKuu 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. Byner au cMemarses
KapTHHA IU(PAKIUY IPU CMELICHUH 11eNu S2 BJI0JIb OCH YCTaHOBKU?

3. IlomyunTe Gopmyity Uit pacripelieleHusl MHTEHCUBHOCTH Ipu Audpakiun Opa
yHrogepa Ha JByX IIEJsX.

4. Beienute popmyny (8). Ha npumepe pa3MbiTust HHTEpHEPEHIIMOHHON KapTHHbI
IpY IMIXPOKOM UCTOYHHUKE OOBSCHUTE, UTO TAKOE IPOCTPAHCTBEHHASI KOT€PEHT
HOCTb.

5.Kak cBsizaHa BUIHOCTh MHTEPPEPEHIIMOHHON KapTUHBI C TPOCTPAHCTBEHHOM KOTe
PEHTHOCTBIO UCTOYHMKA? YeM oTIu4aroTcs rpaduKu BUJHOCTH MIPU JUCKPETHOM

Y HENPEpHIBHOM U3MEHEHHUH NapamMeTpoB ucTouHuKa? To ke 111 BpeMeHHON KO
TePEHTHOCTH.

6Chopmynmupyiite Teopemy badume.

Pabota 4.3.2. Iudpakiuus cBeTa Ha yaTPa3ByKOBOM BOJIHE

KoHTpoJIbHBIE BOIIPOCHI

1. I[ToxaxwuTe, 4TO MEPUOJ AKYCTHUECKON PEHIETKU COBMAJAET C JUIMHOM Oeryiei
yIBTPa3BYKOBOW BOJIHBI KaK B Cllyyae OErylux, Tak U B CIIy4ae CTOSIYUX BOJIH.
[TokaxxuTe, uro popmyna (4) cnpaBeanuBa Jyis 11000 MeproANYECKON peIéTKy,
HE3aBUCHMO OT TOTO, SIBJISIETCS JIM OHA aMIIUTYIHOM MM (ha30BOM.

2.Kak n3MeHseTcst BO BpeMEHM HHTEHCUBHOCTD CBETA B AU(PPAKIIMOHHBIX MAKCUMY
Max pa3HOTro MopsaKa Npu JU(PaKIUU CBETa Ha OETyIUX U Ha CTOSAYMX YIbTpa
3BYKOBBIX BOJIHax?

3.B uém orinume MeTozia TEMHOTO MOt OT MeTo/ia (ha30BOro KOHTpacra?
4.ChopmynupyiiTe SKCIEPUMEHTATIBHBIN KPUTEPUIl TOTO, UYTO aKYCTHUYECKas PEIIET
Ka SIBJISIETCS YUCTO (pa30BOM.

Pa6ora 4.3.3. HccnenoBanue pasperaronieid cnocoOHOCTH MUKpocKona MeTojoM A66e
KoHTposibHBIE BOITPOCHI

1. KakoMy yCJIOBHIO JTOJIKHO YIOBJIETBOPSATH PACCTOSHUE MEXKY CETKOU U SKPAHOM,
yTOOBI Ha PKpaHe Habmonanacy audpakurnonHas kaptuaa Opaynrodepa?

2. [louemy npu HaOMIOAEHUH TUPaAKIUU Ha YAAIEHHOM SKpaHe Tu(paKknOHHbIE
MaKCHMYMBbI B CIIy4ae KPYIHbBIX CETOK NEePEKPhIBAIOTCS?



4. Tlouyemy mpeameT pacrionaraercs BOJIU3U NepeaHer PoKaTbHOM MIOCKOCTH 00BEK-
THBa MUKpOCKomna?

4. ITouemy mpy CMEIICHUU CETKU B TIOTIEPEYHOM HAMPaBICHUH MIEPBUIHOE U300paxke-
HUE HE MEHSETCS, @ BTOPUYHOE CMEIIaeTcsi?

5 Kakoii mpocTpaHCTBEHHBINH (QUIBTP CIEYyET PACIIONOKHUTH B 3aHEH (HOKATHHON
IUIOCKOCTH 00BbEKTHBA, YTOOBI MOIYYUTh B IIIOCKOCTU P2 n3o0paskeHue ceTku

C YMEHBIICHHBIMHU B JIBa pa3a JMHEUHBIMU pa3MepamMu siueek?

Pabora 4.3.4. Meton npeobpaxenus Oypbe B ONTHKE

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cBsi3aHbl MeX Iy CO00M M300pakeHus1, HA0II0JaeMble B IIIOCKoCTsX P1, |

p2?

2. Uto 00111ero MEeX1y CIIEKTPOM OJUHOYHOM IIEIH B CIIEKTPOM MEPUOIUUECKOMN T10-
CJICZIOBATEIILHOCTH I1IEJIEH TaKOW K€ IIUPUHBI?

3. Kak cBsi3anbI Mex1y cOOOH IIMpPUHA SN U IUPpUHA € crieKTpa’?

4. B pabore Habmrogaercs kaptuna audpakuuu Opaynrodepa Ha cetke. Kakue na-
paMeTphl CETKU MOXKHO OIPEAETUTH 110 3TON KapTuHe?

5. Yto 00111ero u 4eM OTIUYAIOTCS CIIEKTPBI, oOpa3yromuecs npu nudpakuuu Opa
yHrodepa Ha IeIu 1 Ha Bosioce?

Pabora 4.3.5. M3yuenue ronorpaMmsl

KoHTtposbHbIe BOIPOCHI

1. B ueM cX0JICTBO U pa3iavyue rojJorpaMmbl TOYEYHOIO UCTOYHUKA U 30HHOM IIa-
ctuaku Ppenens, pororpadun xoner Herorona?

2. Yto u3MeHHTCS B M300paKEHUHU TOJIOTPAMMBI TOUEYHOTO UCTOYHHKA, HaOro1ae-
MOTO I10 cXeMe, 300pakEHHOM Ha puC. 1, €CaM YCTpaHUTh TOYEUHbIH UCTOYHUK O’
1,

nomecTuB B pokyc auH3bI JI HEOOIBIION HEMPO3paUHbIN IKpaH-QUILTP?

3. Kak u3menurcs (pokycHoe paccTOsTHUE rojIorpaMMbl TOUEYHOTO UICTOYHHKA, €CITU
OHa ObljIa MOoJTy4YeHa MPU OJHON JUIMHE BOJIHBI, @ OCBEILIAETCSI CBETOM C JIPYroi
JUTUHOM BOJTHBI?

4. Yem onpenensercs MUHUMAJIbHBIN pa3Mep TOJI0rpaMMBbl, TPU KOTOPOM MOXKHO
BOCCTAaHOBUTH M300pakeHHe nmpeamMera’

5. Kak uamensrcsa maciutaObl JeHCTBUTENIFHOTO U MHUMOTO N300paskeHH peamera,
€CJIA TOJIOTPAMMY OCBEILATh PACXOJAIIEHCS NN CXOIAILIEICS BOTHOU?

6. Kak 3aBuCHT 1uana3oH yrioB, 10 KOTOPbIM MOYKHO pacCMaTpuBaTh MHMUMOE U30-
OpaxeHue MpeaMeTa, OT pazpelaromieil CrtocoOHOCTH (HOTOAIMYIIBCUH, OT LIMPUHBI
CIIEKTpa UCTOYHUKA cBeTa?

Pabora 4.3.6. ludpakuus cBeTa Ha MEPHUOAMUYECKUX CTPYKTYpax (CaMOPErpoayKIus).
KoHTponbHbIE BOIPOCHI

1. Ouenute, Ha KaKOM PACCTOSIHUM OT dKpaHa /10 PEIETKH BBIIIOJIHAETCS YCIOBHUE
mudpakuuu Opaynrodepa.

2. IloueMy B dKCIIEpUMEHTE MOITY4AETCS JIMILIB HECKOJIBKO YETKUX PENPOAYLIMPOBAH
HBIX N300pakeHUN peréTok?

3. O6bsacHUTE, KaK MTOJTyYaeTCsl BRIpaXKeHUE JJIs HaIllpaBJIeHUs Ha TU(paKIOHHbIE
MaKCHMYMBI.

4. O0bscHUTE, TOYEMy U300paKeHNE TPOBOJIOYHON CETKH PEMPOAYITUPYETCs, a U300
pa’keHHEe OJIMHOYHOM MPOBOJIOYKU HE PENPOLYLUPYETCS.



Pabora 4.4.1. AMmurynHas nudpakoHHast pereTka

KoHTpoJIbHBIE BOIIPOCHI

1. laiiTe onpesieneHne CIEKTPAIBHBIX XapaKTEPUCTHK AU(PAKIIMOHHON PEIIETKY.
2. Chopmynupyiite kpurepuii Penes.

3. Kak MeHSI0TCS YTIIIOBBIE XapaKTEPUCTUKU CIIEKTPOB MPH U3MEHEHHUH NIEpUoJia pe
mETKH, pa3Mepa ITpUxa, pazMepa Bce pemérku?

4. MOXHO JI1 TIO CIIEKTPY PTYTHOM JIAMITbI OIPECTUTh B BAIIIMX OIBITAX JUCIIEPCH
OHHYIO 0071acTh?

5. Kakue ¢usnueckue u TeXHUUYECKUE IPUUMHBI OMPELIISIOT YuCiIo 3¢ PeKTuBHO
paboTaronuX MTPUXOB AUPPAKIIHOHHON PEMIETKH OOJBIIIOr0 pa3mepa?

Pabota 4.4.2. ®a3oBas nudpakiimoHHas penieTka.

KonTponbHbie Bopochl

1. MaiiTe onpeaeneHus: CHEKTPAIbHBIX XapaKTEPUCTHUK dIIIeNeTTa.

2. B yem 3akiroyaeTcs MperMyIeCTBO JIIEIETTa [0 CPABHEHUIO C aMIUIUTYTHOU U
(bpakIMOHHOHN PeméTKoM1?

3. Kakotii aieMeHT crekTpaibHOro npubdopa: siienerT, ronuoMeTp, Bar rinas (uys
CTBUTEIIBHOCTh, OCTPOTA 3PEHUsI) OKa3and HauOoblllee BIUSIHUE HA TOYHOCTD
OIICHKH pa3periaronieil CnocooHOCTH?

4. HapucyiiTe NpUHIUIUAIBHYIO ONITUYECKYIO CXEMY YCTAaHOBKH JIJISl ONIPEACTICHHUS
pabouero mopsKa dIIeneTTa U ero padbouei ATUHBI BOJIHEIL.

5. HapucyiiTe KaueCTBEHHYIO 3aBUCUMOCTh HHTEHCUBHOTH OT yTJjla U3JIyYEHHUS B
JaJIbHEW 30He /17151 pabouell IJIMHBI BOJIHBIL. DIIENEeTT padoTaeT B aBTOKOJLIIMMA
[IUOHHOM PEXHUME.

Pabota 4.4.3. U3yuenue nmpu3Mbl ¢ TOMOIIBIO TOHUOMETPA.

KoHTpoJIbHBIE BOIIPOCHI

1. JaiiTe onpeneneHne CEKTpalbHbIX XapaKTEPUCTUK IPU3MbI. UeMy paBHa €€ 1uc-
nepcuoHHasi 00JacTh?

2. BoiBeiuTE COOTHOIIEHNE, CBS3bIBAIOIIEE YTOJI HAUMEHBIIETO OTKJIOHEHUS U 3Have-
HUE ToKa3aTels NPeToOMIICHHUS.

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

4. OueHnTe MaKCUMAaJIbHBIN 1Al AMITIUTYJHON PEIIETKH, IPA KOTOPOM €€ yrioBas
qucnepeus B 1-M nopsiike cpaBHUMA € YIJIOBOHM AucIiepcuen Bamei npusMsl. /s
ATOTO IIara OLEHUTE pa3Mep PEeIETKH, TPH KOTOPOH e€ pa3periaroiiasi Cnocod
HOCTh B 1-M MopsKe CIIEKTpa CpaBHUMA C pa3pelaroniei CiocOOHOCTHIO PU3MBI.

Pa6ora 4.4.4. Uarepdepomerp Padpu-Ilepo

KoHTponbHbIE BONIPOCHI

1. laiiTe onpenesneHus U npuBeauTe GopMyibl pacyéra CEKTPAIbHBIX XapaKTepH-
ctuk uateppepomerpa @adpu_Ilepo.

2. Ecnu 61 KENTHIE TMHUM PTYTH OBUIM HE Y3KUMHU, a EPEKPbIBAIM JIPYT JIpyra,
T.€. UMeJH WUpHHY 21 A TO MOXXHO JIM UCCIIEIOBaTh TAKOW CIIEKTP BalllUM UHTEp-
dbepomeTpom?

3. OueHnre MUHUMaIbHBIN AMAMETP 3€pKasl UHTEpPEpoMeTpa, MpU KOTOPOM paspe-
nraercs KENThIA Ty0neT HaTpHusl.



4. OueHuTe IUTETBHOCTh UMITYJIbCA U3TYYEHUSI HATPUEBOU JIaMIIbl, TPU KOTOPOil
UHTEpPEpOMETp He paspemaet KENThIN 1yoner. st 3Toro ciryyast OleHUTe MyTh,
KOTOPBII MMPOXOAMUT CBET BHYTPHU UHTEp(PEpOMeTpa, CPaBHUTE €ro ¢ 0a30if HHTEP
depomeTpa.

Pabota 4.5.1. I'enuii-HeOHOBBIH J1a3ep.

KoHTpoJIbHBIE BOIIPOCHI

1. IToyemy He ynaéres noayuuTh Oonbliero ycusienus B Tpyoke He—Ne-nazepa myrém
YBEJIMYEHUS Pa3psIHOTO TOKa?

2. 3a4eM OKOUIKH B JIa3€PHOM TpyOKe MPHUKIIEEHBI TI0J] YTIIOM H IT0YeMy Hapy>KHbIC
MIOBEPXHOCTHU OKOILIEK CMOTPSAT BHU3, @ HE BBEPX UJIU BOOK?

3. 3adeM B Ji1azepHOU TpyOKe K pabodyemMy BEIIEeCTBY — HEOHY J0OABIISAECTCS Teauii?

4. 3aueM OCYIIECTBIISIETC MOAYJISILMS ITyYKa U3MEPSAEMOI0o U3TYy4EHUS U MOXKHO JIU
000 THCh 0€3 MOIYJISIIUK B TAHHOW YCTaHOBKE?

Pabora 4.5.2. IntepdepeHuus 1a3epHoro u3myyeHusl.

KoHTponbHbIE BOIIPOCHI

1. O0bsicuuTe pUHLIKIL AeiicTBUS pomba DpeHnens.

2. Yemy paBHa BUIHOCTb UHTEPPEPEHIIMOHHON KapTUHBI MHTEP(PEPUPYIOIIUX BOJIH
OJIMHAKOBOM MHTEHCUBHOCTH, €CJIM OJIHA BOJIHA UMEET IIOCKYIO MOJISIPU3ALINIO, a
Jpyrasi KpyroByr?

3. Kak usamensiercst kpusasg V2({) npy yMEHbIICHUU U NIPH YBEIUYEHUHU PACCTOSIHUS
MEXJly 3epKajlaMi ONITUYECKOT0 pe3oHaTopa Jjlazepa?

4. I3 kakux cooOpaXeHHH ClieayeT BEIOMPATh MIUPHHY BXOIHOW MmIeH GoTonpuém
HOT'0 yCTpoiicTBa?

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

Pa6ota 4.5.3. Cxanupyroniuii tHTeppepomMeTp.

KoHTpoJIbHBIE BOIIPOCHI

1. OOBsICHUTE OCHOBHBIE MPOIIECCHI, TPUBOISIINE K TTOSBICHUIO HHBEPCHOM 3aceNéH
HOCTHM YPOBHEHN HEOHA.

2. [loueMy mmockomnapaienbHble INIACTUHKY, 3aKPbIBAIOIINE C TOPLIOB PaboUuyro
TpYyOKY C renuii-HEOHOBOM CMeEChI0, yCTaHABIMBAIOT M0/ yrioM bprocrepa?

3. Yto takoe mozpl? Ilomyuute popmyiy (2) A MEXMOZOBOTO PACCTOSIHHSL.

4. B uém cocTouT ycinoBue Bo30yxaeHus jazepa?

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

6. Kak paboTaer nosnsipuzalinoHHas pa3Bss3Ka?

7 Ilpu xakoit ymmHe pezonaropa He—Ne-na3epa, He3aBUCUMO OT YpOBHSI HAKauKH,
reHepanus BO3MOXHa He 0oJiee yeM Ha OJJHOM Moze (0JTHOMOJIOBBIH J1azep)?

Pabora 4.6.1 UaTepdepeHIys 31eKTPOMarHUTHBIX BOJIH MHJUTMMETPOBOTO AMAINa30Ha.
KoHTponbHbIE BONIPOCHI

1. BeiBenute cootHomenue (1).

2. Kak ybenuTbcs Ha OIBITE, YTO 3JIEKTPOMAarHUTHAs BOJIHA, U3JTydyaeMas Iepeiato
1€l aHTEHHOW, TMHENHO MOJIsApU30BaHa?

3. Kak sxcniepuMeHTanbHO ONpEACTNTh HalpaBJIeHNE KOoJeOaHUil BEKTOpa dIIEKTPH
YECKOTO TOJISI B 3JIEKTPOMAarHUTHOM BOJIHE?



4. B uém 3akiroyaercs 3aKoH Mastoca B Kak ero 3KCIepuMEeHTaIbHO TPOBEPUTH?
5. Ilpu Kakux ycJIOBUSAX MOXKHO HaOM0aTh HHTEpepeHIro DM-BosH?

6. Ouenure JUIMHY U paJlyCc KOTEPEHTHOCTH ISl OIIBITA C 3€PKAJIOM U PEIIETKOM.
7. YKaxxuTe BO3MOXKHBIC TIPUYMHBI PACXOXKICHUS U3MEPEHHBIX B pabOTe BETUUNH
JpYT ¢ APYTOM U C U3BECTHBIMU 3HAYEHUSAMHU ITHX BEIUYHUH.

Pabora 4.6.2. TyHHenupoBaHue MUJUIUMETPOBBIX PaJHOBOJIH.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakoii yroy Ha3pIBaeTCsl IPEAEIBHBIM YIJIOM [IOJIHOIO BHYTPEHHETO OTPAXKEHUS?
Uemy oH paBeH?

2. Yro takoe HeoHOpoaHas BosiHa? Kak HanpaBieH BekTop YMoBa—lloliHTuHra B
TaKOM BOJIHE U MTOYeMY?

3. B yem 3akirodaercs sBICHUE TYHHEIUPOBaHUs BOIH? UeM oTiinyaeTcs 3To sABJle-
HHUE OT 0OBIYHOTO IPOXOXKIEHUS BOJIH Yepe3 TOHKHE IPO3payHble MIIACTUHKU?

4. KakoBbl BO3MO>KHbIE IPUYHHBI PACXOXKIECHUS U3MEPEHHBIX B pPaOOTE BEJIUUUH JAPYT
C JIpYrOM U C TaOJINYHBIMH 3HAYEHUSMU 3TUX BEITUYUH?

Pabora 4.7.1. JIBoitHOE TydenperoMIIeHHE.

KoHTponbHbIe BOPOCH!

1. Kak cBsizanbl Mexay co0oit Bektopsl D u E B anuzorpomnHoii cpene?

2. Kak HampaBieHa onTHYecKas OCh B OJJHOOCHOM KPUCTaJLJIE OTHOCUTEIHHO TTIAaBHBIX
OCel AITUIICOU A TUAIEKTPUUECKUX MMPOHULIAEMOCTEN?

3. JlaiiTe onpezeneHue riaBHbIX MOKa3aTeael NpeloMIeHHUS.

4. IlpuBeaure npumep, KOrjaa BojHa, paCpOCTPAHSIONIASCSA B KPUCTAILIE, SBIISETCS
OOBIKHOBEHHOM M KOTJ]Ja HEOOBIKHOBEHHOM.

5. Homyuute u3 (1) npubnuxénHoe BoipaxeHue (2).

6. Kak anexTpoMarautHas Teopusi OOBbSICHSET MOSBICHUE JIBYX MPETOMIIEHHBIX BOJIH
IIPU MaJICHUH MIJIOCKON BOJIHBI HAa IOBEPXHOCTh OJIHOOCHOTO KpHcTasuia?

7. Kak 3aBUCHT mOKa3aTenb MpeoMIIeHUs OOBIKHOBEHHOW U HEOOBIKHOBEHHOM BOJIHBI
OT yTjia MEX/y OCbI0 KPHCTaJUIa U BOJIHOBOM HOpMajbio?

8. Kak OyzeT 3aBuceTh MoKa3aTeb MPeJIOMIIEHUS 1Sl OOBIKHOBEHHON M HEOOBIKHO =
BEHHO BOJIHBI OT yIJia MPEJIOMIIEHHUS], €CJIM OCh KpHUCTaslia OyAeT napajiesibHa

OCH BpAILIEHUS TPU3MBI?

9. Kak HanpaBneHbl BeKTOpbI E B BEIXOIAIIUX U3 IPU3MBI JIydax?

Pab6ota 4.7.2. DpdexTt ITokkennca

KoHTponbHbIE BOIIPOCHI

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

2. Iloyemy npu noBopoTe aHanu3zaropa Ha 90° uHTEepPepeHIIMOHHAs KapTHHA Ha
DKpaHe MEHSETCS C MO3UTHBA HA HETaTUB?

3. Uro Takoe nonyBoiHOBoe HanpspkeHnne U /2?7 Kak oHO 3aBUCHUT OT JUTMHBI BOJI =
HBI A7

4. Ilouemy npu U =1

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

5. OueHuTe OTHOCUTENBHOE U3MEHEHHUE MTOKa3aTeNs IPeJIOMIIEHHUS TaHHOTO KpUCTal =
na npu nojave Hanpspkenus U =U /2.

6. BeiBenute popmyny (5).



Pa6ota 4.7.3. Ilonspuzarus

KoHTponbHbIE BOIIPOCHI

1. IToxaxkute, 4TO NpHU BHINOIHEHUN YCI0BUS bprocTepa oTpakE€HHBIN U IPEIOMIIEH
HBIH JIy4d B3aUMHO NE€PIEHAUKYIISPHBI.

2. Kak oTIM4uuTh CBET C IIPaBO U C JIEBOM KPYrOBOM MOJspU3aLUei?

3. Henonsipu3oBaHHbIN CBET IPOXOAUT YEPE3 ABOSIKONPETOMIISIIOILYIO IUIACTUHKY
M4. UTo MOXKHO CKa3aTh O MOJISPU3ALMHU CBETA HA BBIXOJIE U3 IJIACTUHKHU?

4. Kak OTIM4UTh €CTECTBEHHBIN CBET OT CBETA, NOJSIPU30BAHHOTO 10 KPYTY, U OT
CMECH €CTECTBEHHOI'0 CBETA CO CBETOM, MOJISIPU30BAHHBIM 110 KPYry?

5. OOBsicHUTE U3MEHEHUSI HHTEHCUBHOCTH U 1IBETa, HA0JII0JaeMbIe B ONBITAX 110 HH
TephepeHInH MONIPU30BAHHBIX JTyUEH.

6. [Touemy cBeT OT BeuepHero Heba MoJsIpru30BaH?

Pa6ota 4.7.4. BpanieHue miocKOCTH MOISPHU3aIUH.

KoHTponbHbIe BOIPOCHI

1. B uém 3akirogyaercs OTINYHE ONTHUYECKON aKTUBHOCTH OT JIBOMHOTO JTy4YenperioM

neHus?

2. Kak o0bscusietr Teopust OpeHensi mOBOPOT MIOCKOCTU MOJIIPU3ALUU B ONITUYECKU
AKTHUBHBIX BelecTBax?

3. UTto Ha3bIBAIOT ylIE€IbHBIM BpallleHueM?

4. Kak paboraer nonspu3annonHas npuzma Hukons?

5. OnumuTe TpUHLKIT YCTPOUCTBA U pabOTHI MOJSIPUMETPA.

6+*.IIpu uccie0BaHUM MAarHUTHOTO BPAIEHUS TUIOCKOCTH TOJIIPU3AIIUN HHOTIa TIPH
MEHSIOT YCTPOMCTBA C MHOTOKPATHBIM MTPOXO0XKICHUEM CBETa B 00pasiie B HAIIPABICHUH 110 U
MPOTUB MarHUTHOTO 1oJsl. OOBACHUTE, TTOYEMY B 3TOM City4ae 3PPEeKTIOBOPOTa IIOCKOCTH
MOJIIPU3AIIMU HAKATUTUBAETCS.

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

1. Yro takoe BHemHUN (oTo3dexr? 3anuimunrte 1 00bsICHUTE ypaBHEHUE DWHIITEHHA.

2. Kakne ¢axTpl CBHIETETBCTBYIOT O HATMYUH y (DOTORIIEKTPOHOB HAYAIBHOW KWHETHYE-
CKOM 3Heprun?

3. [ToueMy QOTO31EKTPOHBI BBIXOJIAT U3 METAJIa C Pa3IMYHON CKOpOCThi0? OTUero m Kak
3aBHCUT MAaKCUMaJIbHasi CKOPOCTh (POTOIIEKTPOHOB?

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

S. Urto Takoe “kpacHas rpanunia”’ GotodpdeKra u OT 4ero OHA 3aBUCUT?

6. N300pa3ute oOmuil BUA BOJIBTAMIEPHOM XapaKTEPUCTUKU (DOTORIEMEHTA U OOBSCHHUTE

XapaKTepUCTHKHU (poTo37eMeHTa, B TOM uucie u 3aBucumocts [(U) B obnactu 0OpaTHBIX Hampsi-
sxkenuid U > 0. Uto Takoe 3aaepxkuBatrouiuii noteruan Uo U yeM onmpenensieTcss ero 3HaueHue
IIPHU 33JJaHHOM YacToTe cBeTa’?

7. 3anuimuTe BhIpaXeHHE 3ajiepKUBarolero norennuana Uo OT JIHMHBI BOITHBI A 175 (hoTo-
s dexra B cimyuae poTokaToma ¢ padboToit Beixoaa A.
8. N3006pa3ute ceMeiicTBO BOJIBTAMIIEPHBIX XapAaKTEPUCTHK (POTOdIEMEHTA TIPH OOTydECHUH

€ro CBETOM MOCTOSSHHOM MHTEeHCUBHOCTH [ 11 ¢ wactoraMmu vl =v 0,v2=2v0,v3=3v 0, roe v0 -
4acToTa, COOTBETCTBYIOINIAs KpacHOU rpanuiie GoTodrddexTa.

9. N3o0pasute rpaduk 3aBUCUMOCTH 3aJCPKUBAIOIIETO TOTEHIMAIa OT YacCTOTHl O0IydYa-
foriero ceeta. Kak mo aTomy rpaduky onpeaenuts nocrosunyo [lnanka h?
10.  Kak mo rpaduky 3aBucumoct UO(V) MOKHO TTOKa3aTh, YTO MPH YACTOTaX OOITYJArOIIETO

ceeta v < v0 dorord ekt HeBO3MOKEH?



11.  Yewm onpenensieTcs 3HaU€HUE TOKA HACBILICHHUS /,, TIPU 33/1aHHO UHTEHCUBHOCTH cBeTa?

12. N300pa3ute ceMEeMCTBO BOJIBTAMIIEPHBIX XapaKTEPUCTHK (POTOAIEMEHTA TIPH O0TyUYeHUHN
CBETOM IIOCTOSIHHOM 4acTOThI V ¢ uHTeHcuBHocTsamu 1\ =1, /2 =21, /3 = 31.
13. JIBa (hoTO3EMEHTAa UMEIOT AJIEKTPOABI B (JOpME IIapUKa M KOHIICHTPUUYECKOU eMy che-

pel. Y omgHOro otoannementa chepa - porokaTos, a y apyroro - aHo . PoTodIEeMEHThI 00Tyda-
IOTCSl CBETOM C 3aJIaHHOM YacTOTOHM V TakK, YTO TOKW HACBIIICHUs OJMHAKOBBI. M300pasute Ha
OJTHOM PUCYHKE MPUMEPHBIN BU BOJbTAMIICPHON XapaKTEPUCTUKH (POTOIIEMEHTOB U OOBSICHU-
T€ UX OTJINYHE.

14. CornacHo MpeICTaBICHHUSIM KJIACCUYECKOW (DM3UKH CBET - 3TO HEMPEpBIBHAS AJIEKTPO-
MarHuTHas BOJIHA, JIEKTPHUUECKOE T0JIe KOTOPOW B 3aJIaHHOM TOYKE MPOCTPAHCTBA U3MEHSCTCS
no 3akoHy E(t) = EOcos (cot + (p), rae to = 2nv - yactora cBera. Mcxoas u3 Takoi TOUKH 3pe-
HUSI, OTBETHTE Ha CIICAYIONINE BOIPOCHI U COMOCTABHTE UX C ONBITHBIMU JaHHBIMU:

. BO3MOKHO JIM B IpUHIHIIE siBIeHUE PoTodPdexTa?

. OTYEro M Kak JO0JHKHA 3aBHCETh KMHETUYECKasi SJHEPTHs (POTOIIEKTPOHOB?

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

. JIOJDKHA JIM CYIIeCTBOBATh KpacHas rpanuia Gotodddexra?

. BO3MOXEH JI1 POTOIPPEKT IpU OUEHb MAJIBIX HHTEHCUBHOCTAX O0IyYaroliero ceera’?
Pa6ora 1.2

NCCIIEJOBAHUE DOPEKTA KOMIITOHA

1. Kakue mporeccsl B3auMOJICHCTBUSL Y-KBAaHTOB C BEUIECTBOM IMPHUBOAAT K OCIIA0JICHUIO
NEPBUYHOTIO MOTOKA?

2. B gem coctout 3¢pdext xomnroHOBCKOro paccessHus? [Ipu kakux SHEprusix /-KBaHTOB
ATOT IPOLIECC BHOCUT CYIIECTBEHHbIN BKJIa/ B OCJIa0JIeHUE IEPBUYHOIO MOTOKA?

3. Kak 3aBucsT ceuyeHus: TOMICOHOBCKOTO M KOMIITOHOBCKOT'O PAacCesHUN OT aTOMHOTO HO-
Mmepa pacceunarens Z?

4. Vcnonb3ys 3aKOHBI COXpaHEHUs, MOJyuuTe (GOpMYyITy, ONMUCHIBAIOIIYIO 3aBUCUMOCTb I10O-
TEpH SHEPTUU OT yIJia paccestHus y-KBaHTOB Mpu 3¢ ¢dexre KomnToHa.

S. [TosicHuTe MpUHLMT 1E€HCTBUS CLHUHTUUISLIMOHHOTO CIIEKTPOMETPA.

6. Onumure, Kak npeoOpa3yeTcs SHEprus NaJarolIero y-KBaHTa B AJIEKTPUUECKUN UMITYJIbC
Ha BbIxojie POY?

7. Jliig yero npu u3MepeHusix noj B = 0° B KOJZIMMATOP BCTaBJISE€TCSl CBUHIIOBas nuadpar-
Mma?

8. Kak u3BectHO, POTONMK OTJEIEH OT KOMITOHOBCKOTO PAacHpe/eNeHNs Y4acTKOM, B KO-

TOPOM CUECT CUJIbBHO YMCHBIIICH. Kak Benmuka IrpuHa 3TOIro0 I/IHTepBaHa? HO‘ICMy OH BO3HHUKAaeT?

Pa6ora 1.3

N3YUYEHUE PACCEAHUA MEJUIEHHBIX OSJIEKTPOHOB HA ATOMAX (O®®EKT
PAM3AVYDOPA)

1. B uem 3akmouaercs ¢ dext Pam3ayspa U Kak ero MOXKHO SKCIEPUMEHTaIbHO HAOIIO-
naTe?

2. OxapakTepu3yiTe “KIIacCCHYECKH~ MEXaHH3M paccesHUs dJEKTPOHA Ha aToMe U 00bAC-

HUTE, KaK U IMOUYEMY JOJ’KHA 3aBUCETH BCPOIATHOCTE PACCEAHUA OT CKOPOCTHU DJICKTPOHA B paM-
Kax 3TOro nonxo,ua? KakoBa 3Ta 3aBHCUMOCTbD B ﬂeﬁCTBHTeHBHOCTH?

3. B uem nmpuHIMNHMATBEHOE OTJIMYUE KBAHTOBO- MEXAHUYECKOIO cr1oco0a OMMcaHus paccesi-
HUS 9JIEKTPOHOB Ha aTOMax OT KJIACCHYECKOTo crocoda?

4, B dem cmbica cooTHOeHus ae bpomnsa?

5. BriBeniuTe BbIpaxKeHHe IS OKa3aTels MpeIoMIIeHUs aToMa i BoJH e bpoitnsa?

6. Harnmmure ycimoBre raimenus OTpaXXEHHbIX OT aToMa BOJIH Jie bpoiins.



7. [lpy KakMX KHUHETHYECKUX JHEprusix E Hameralommux Ha aToMbl 3JEKTPOHOB Oyner
HaOIOaThCS TAIICHUE MPOIIEANTUX BOJH A¢ bpoiinsa?

8. N300pa3ute BUJ 3KCHEPUMEHTAIBHOW BOJIBTAMIIEPHOW XApaKTEPUCTUKU TUpPATPOHA U
TEOPETHYCCKOM XapaKTEPUCTUKHU, CICIYIONIEH U3 KIACCUYECKON TEOPUHU PACCESHUS ICKTPOHOB
B uem npuunna ux paznuuus’?

9. Kaxk no skcnepumenTanbHoil BAX MOXHO onpeenTh SHEPTUIO 3JIEKTPOHOB, MPHU KOTO-
poii iposiBrsieTcst agdext Pamzayspa?
10. OObsicHUTE IPOUCXOKICHHUE CHUJIBI, IEHCTBYIOIIEH CO CTOPOHBI aTOMa Ha MPOJIETAIOIMNN

AJIEKTPOH M U3MEHSIONIEH ero KUHETUUECKYI0 sHepruto. [louemy 3ta cuiia He AeMCTBYeT 3a mnpe-
nemaMu atoma?

11. OO0BsicHUTE W3MEHEHUE MOTEHIIMATBHON YHEPrUu AJIEKTPOHA MPHU IMpoJieTe yepe3 aTtoM?
Uto 03HayaeT TEPMUH “TIOTEHIUAJIbHAS siMa™™?

12. 3anumute ypaBHeHnue lllpenunrepa uist ciiydas ABH)KEHUS 3JIEKTPOHA HAJl NOTEHLIMANb-
HOU SIMO M IMOJyYuTe €ro 00I1Iee pelIeHue.

13. Haiinure k03¢ (GUIMEHT NMPOXOXKACHUS YAaCTHULIBI HAJ MPSIMOYTOJIbHON MOTEHIUAIBHON
AMOU (OTHOILIIEHHE KBAAPATOB aMILIUTY/] MPOILEIIIel U OTPasKEHHOM BOJIH).

14. [Touemy noka3aHusi BOJIbTMETPA HE 1al0T UCTUHHOTO 3HAYEHUS YCKOPSIIOIIEro HanpsKe-
Hus B TupaTpoHne? Kak ero onpenenuts?

15. UeMm 00BACHUTH HAJIMYME HA BOJBTAMIIEPHON XapaKTEPUCTUKE TOJBKO OJHOI'O MAaKCH-
MyMa TOKa, POTEKAIOIIET0 Yepe3 TUPATPOH?

16.  Kak ciemyer HampaBHUTh BHEIIHEE MAarHUTHOE IOJIE, YTOOBI BOJbTAMIIEPHAS! XapaKTepH-
CTHKa TUPAaTpPOHA UCKa3UIach HauboJiee CUIIbHO?

17. Bnusier nu marauTHOE nosie 3eMiIM Ha BUJ BOJIbTAMIIEPHOM XapaKTEPUCTUKH THPATpPO-
Ha?

18. Kak no BoipTamMmepHO# XapakTEpUCTUKE ONPENEIUTh, KAKUM MHEPTHBIM T'a30M 3arod-
HEH TUpATpOH?

19. JlaHHble KaKOl XapaKTEpUCTUKU (IMHAMUYECKON WJIM CTATUYECKOM) ClIEyeT UCIO0JIb30-

BaTh JUIS [TOJICTAHOBKU B pacueTHYI0 (GopMyiy U nouemy?

Pa6ota 2.1

OIIbIT ®PAHKA-TEPLIA

1. [Touemy ¢ TOUKH 3pEHUS 3aKOHOB KJIACCHUECKOW (PU3UKE aTOM HE MOXKET ObITh YCTONYH-
BOM cucTeMoit?

2. Cdopmynupyiite noctynarsl bopa.

3. [TokaxuTe MPSMBIM pPacyeToM, YTO B YCIOBHSX JKCIIEPUMEHTa MOXXHO HE YYHTHIBATH
TEIIOBOTO AIBUYKEHHSI aTOMOB T'eJIUs B JIaMIIE.

4. Kakue coynapenus yactuil Ha3bIBarOTCS aOCOJIIOTHO YHNPYTMMH, KaKhe - HEYHPYTMMH?
3anumuTe 3aKOH COXpPaHEHUs YHEPTUU AJsi aOCOMIOTHO YIPYroro M JUis HEYNpYyroro coyuape-
HUS JIBYX Tell.

S. IIpu KaKOM yCIIOBUH IPOUCXOIAT TOJIBKO YIPYIHE CTOJKHOBEHUS C ATOMAaMH ras3a B JIaM-
1€ ¥ IPU KAKOM YCIIOBUH BO3MOKHBI HEYIIPYTHE CTOJIKHOBEHHUS?
6. ITokaxxure MpSIMBIM pPacyeTOM, YTO IPU PACCMOTPEHUU CTOJIKHOBEHUHN JIJIEKTPOHOB C

aTOMOM B HaHHOﬁ pa60Te MOYXHO HC€ YYHUTBIBATH U3MCHCHUC KIHETHYCCKOM OHCPIrun aroMa Kak
OeJIoro.

7. Hapucyiite npuHIMINaIbHYIO 3JEKTPUYECKYI0 CXEMY HM3MEpPEHHUs BOJIbTAMIIEPHOM Xa-
PaKTEPUCTUKH JIAMIIbI B OIIBITE

8. O®panka-I'epria B ctatudeckoM pexkume. OOBSICHUTE Ha3HAYCHUE DJIEMEHTOB CXEMBI U
IIPUHLINI JEHCTBUS YCTAaHOBKH.

9. To e B TMHaAMUYECKOM PEXUME.

10. [Tokaxkute, uTo HabMIOAaeMasi Ha SKpaHe ocIuIIorpada Kpusas npeacTaBiser coboil B

onpeneneHHOM (kakoM?) macitade rpaduk 3aBucumoctu [ =1 (U).



11. N300pa3ute u 0OBSICHUTE BHJI BOJBTAMIIEPHON XapaKTEPUCTUKU JIAMITBI B PEKUME, KO-
ra MPOUCXOIUT BO30YKICHHE aTOMOB AjIeKTpoHaMmu. [louemy HabmoaeTcst BTopoit mposan? *

12. Uro Takoe pe30HaHCHBIN MOTEHIUAN BO30YKICHUSA?
13. Kak on onpenensiercst B ganHoit padore?
14, Kak MOXHO omnpeenuTh pe30HaHCHBIN OTEHIIMAI aTOMa, €CITH B IKCIIEPUMEHTE Ha0JII0-

JaeTcsl TOJIbKO OJIMH MUHUMYM Ha BOJIbTaMIIepHON XapakTtepuctuke? Kakas npu sToMm nomycka-
eTcs CUCTeMaTHuecKas onmoka?

15. [Tokaxkute, Kak MO pe3yjbTaTaM HU3MEPEHHUs BOJIBTAMIIEPHOM XapaKTEPUCTHKU MOKHO
ONPEIETUTh KOHTAKTHYIO Pa3HOCTh MOTEHLIUATIOB MEX 1Y KaTOJOM U YCKOPSIOILIEeH CETKOM?

16. Uto Takoe mepBbId MOHM3ALMOHHBIM MOTeHIMaN aroMa? IIpum KakoM yckopsromem
HaIPSKEHUU B JIaMIIe HAYHYT MOSBISATHCS UOHBI?

17. YTto HYXHO cenaTh, 4TOObI IEPEBECTH TeIHii B TaMIIe B peXUM HoHU3auuu? YTo B 3TOM
Cily4ae MOKaXeT MUKpoaMmIiepMeTp?

Pab6ora 2.2

N3YUEHUE CIIEKTPA ATOMA BOJOPOJAA

1. OxapakTepu3yiTe SHEPreTUHYEeCKUil CIEKTp aToMa BOAOPOAa. B Kakux COCTOSHUSX 3HEp-
rus iekTpoHa E <0, a B kakux E > 0?7 3anumure popMyity A SHEPTUU JUCKPETHBIX YPOBHEH
B aTOME BOJIOPO/Ia, pacCuuTaiTe 1o 3Toil popmMysie SHepruo HOHU3ALUK aToMa BOAOPOA.

2. [Touemy cnektpsl aroma nuHendarsie? Ilomydnte w3 (GopMynsl At SHEPreTHYECKUX
ypOBHEH Boaopoaa 0600ueHHyo hopMyny baibMepa u TeopeTHuecKoe BbIPaXKEHHUE MOCTOSH-
Hoit PunGepra.

3. UYro Takoe crnekTpanbHas cepus? 3anuimmre oO1yro GopMyiTy A 4acTOT MPOU3BOJIBHOM
CepUU BOJOPOIHOrO cHeKkTpa ¢ HoMmepoM T. M300pa3uTe xapakTep B3aWMHOIO pacIoOJIOKEHUs
JMHUN CepUM Ha ILIKaje UIMH BOJH (T.€. B I10JI€ 3pEHHUs OKYJIIpa MOHOXPOMAaTOopa).

4. 3anummure GOPMYIbI UIS 9YaCTOT TOJOBHOW JIMHUH W TPAHUIBI CEPUU CIIEKTPAIBHOU ce-
puu ¢ HoMepoM 1. PaccumnTaiiTe 3T 4acTOTHI IJIs TPEX NMEpBBIX cepuil. IlepexpriBaroTcs im 3tn
cepun?

S. JIMHUYM Kako#l cepuM CIeKTpa aTOMapHOTO BOJOPOJa MOXKHO Halr01aTh Bu3yaiabHo? Ka-
KOBO (T€OPETUYECKH ) YHCIIO HAOII01aeMbIX JTUHUN (CUUTaTh BUAUMBIE JIUHUU ¢ A >4 000A)?

6. N300pa3ute oNTHYECKYIO CXEMY MOHOXPOMATOpa U 0OBSICHUTE €ro MPUHIINII ACHCTBHSL.
7. Uro Ha3biBaeTcs yriaoBoi aucnepcueil Dy ciekTpanbHOro npubdopa.

8. UYro mokasbiBaeT oOpaTHas JuHeiHas mucnepcus T? OT yero oHa 3aBUCUT B Cilydae
MIPU3MEHHOTO MOHOXpoMaTopa?

9. UYro Takoe paspelaromias cuiia CeKTpalIbHOro Mprudopa 1 OT Yero OHa 3aBUCHT B CiIydae
MIPU3MEHHOTO MOHOXpoMaTopa?

10.  Yto o3HayaeT BBIpaXKEHUE: «ABE CIEKTpalbHbIe JIMHUMU pa3perieHbl? He paspemieHsi?»
Chopmynupyiite kpurepuii Panes.

11.  Yro Takoe m3oronuueckuil caBur? MoxHO u HaOII0AATh M30TOMUYECKHM CABUT IS

cmecu aeiitepust (\D) u tputust {\T)~ 3T0 Beab TOT e BOIOPO?

Pabora 2.2a

M3YUYEHUE MOJIEKYJISIPHOI'O CITEKTPA MOJIA

KaxoBa npupoaa MOJIEKYJISIPHBIX CIIEKTPOB?

N300pa3ute sHEPreTHUECKYI0 CXeMY YpaBHEHUH IByXaTOMHOM MOJIEKYJIbI.

Kaxue TUIpl MOJIEKYIISPHBIX CIIEKTPOB BbI 3HAaeTE?

K xakomy THIy OTHOCHUTCSI CIIEKTp MOTJIONICHHSI MOJIEKYJIbI Ho/1a B BUAMMON o0nacTu?
Kakue cepun HazpiBaroTcs cepusimu [lenanapa? [louemy B criekTpe moriomeHus: Haoro-
JA0TCs TOJBKO /Be cepun [emanapa?
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S. Yro mpeAcTaBisIoT cOOO0M HyseBas M mepBas cepud Jlenanapa B CIEKTPE MOTIOLICHUS
rona? KakoB oOmumii BU CIIEKTpa MOTJIONICHUS B BUIUMON 00s1actu?

6. KakoBo sHeprernueckoe noyIoKEHHUE JIMHUI NOTJIONIEHHS HYJIEBOW U mepBoil cepuit Je-
nanjpa?

7. Kakue mnapamerpbl 3HEPreTMYECKOM CXEMbl MOJIEKYJbl HOAA MOXHO OIPEIECIUTh I10
CIEKTPY NOIJIOUICHUS?

8. N300pa3ute ONTHYECKYIO CXEMY YCTaHOBKH, MCIIOJIB3YEMOM Ui UCCIENOBAaHHS CIEKTpa
IOTJIOLICHMS ITapOB HoAa.

9. N300pa3ute NpUHIMITHAIBHYIO CXeMy MOHOXpoMaTtopa YM-2. Kakum coco6om Brl mo-
CTPOMJIN TPATYyUPOBOYHYIO KPUBYIO CIIEKTPAIbHOTO Nprbopa?

10. OT uero 3aBUCHT mUpUHA HAOIIOMaeMBIX B paboTe IuHUH nornomenns? Kak MOxXHO 1mo-
BBICUTh KOHTPACTHOCTh HAa0JII0JaeMOI KapTHHBI ClIeKTpa?

11. J1y1s1 4ero nmogorpeBaroT UCIOIB3YEMYIO B SKCIIEPUMEHTE KIOBETY C HOI0M?

12, 3aBucHT JaM YETKOCTh U300paKEHUS CIIEKTpa OT CTEINIEHU HarpeBa KIOBEThI?

Pabora 4.1
OIIPEJAEJIEHUE DHEPI'M AJIB®A-YACTUIL] 110 BEJIMUMHE UX ITPOBET'A B BO3-
HAYXE

1. Chopmymnupyiite 3akon ['eiirepa-Hatomma. Kakue ¢usnyeckne MpUYWHBI MPUBOAAT K
pE3KOi 3aBUCUMOCTH TEePHOJa MOTypaciajga OT SHEPTUH a-4acTuIl?

2. [Toyemy a-CrieKTpbI COCTOAT W3 OTACIBHBIX JIMHUM, a [|-CTIEKTPBI HEPEPHIBHBI?

3. KakoB MexaHH3M B3aWMOJAEWUCTBUS TSKENbIX 3apPsHKEHHBIX YAaCTHUIL C BEIIECTBOM (00Bsic-
HUTE POPMYJTY JUTSI MOHU3AIMOHHBIX oTeph - dE/dX)?

4. Kakas 3aBucumocTs HOCUT Ha3BaHue kpuBoi bparra? Kak 3aBHCST MOHU3AIIMOHHBIE TIO-
TEPU OT CKOPOCTH YACTHUII, OT CBOHCTB Cpe/IbI?

S. B yem paznuune npoueccoB TOPMOKEHHS a -HaCTUIL U SJIEKTPOHOB B BelllecTBE?

6. Kak cBsi3anbl Mexay co0oil aHeprus a-4acTul U ux npooder?

7. Kakune skcriepuMeHTaIbHbIE METO/IbI UCTIONB3YIOTCS Ul U3MEpPEHUs Mpolera a-4acTull B
raze?

8. Kakoli UCTOYHUK a-u3Ty4eHUsl UCHOJBb3YeTCsl B JaHHOM padore? [ 4yero mpUMEHsSIOT
TpyOUaThbie KOJUIUMATOPHI?

9. PazpsicHuTE MpUHIMIBI paOOTHl HOHU3AIIMOHHON KaMephl, CUMHTHUISILIMOHHOTO CYETYH-

Ka u cuetunka ['elirepa. Pacckaxure o0 ux ycrtpoiictBe. Kak BbIOMparoTcs paboune pexumbl
3TUX npubopos? Kak n3MeHsieTcs BeIMYMHA BBIXOJHOTO CHTHAJla cyeTyuka [ eiirepa u noHusa-
LIMOHHOM Kamepsbl MpHu HebombIoM (~50 B) yBennueHnH NUTAIOIET0 HAPSKEHUSI B OKPECTHO-
CTH paboyeil Touku?

10.  Kakue Qu3nueckue BETUUINHBI U3MEPSIOTCS B IaHHOW pabOTe HEMTOCPEICTBEHHO?

11.  CpaBHuTE JUIMHBI IPOOETOB a-4acTHIl, U3MEPEHHbIE pa3HbIMU MeToAaMu. OLeHuTe To4-
HOCTh M3MepeHuil. Kakue cuctemarnyeckue OmMMOKKM BO3MOXKHBI JJISi MCMOJIb30BaHHBIX Bamu
METO/I0B U3MEPEHHH (MX BEJIMYMHBI U UCTOUHUKN)?

Pab6ora 4.2

NCCIIEAOBAHUE SHEPTETUYECKOI'O CIIEKTPA BETA - YACTHUIL[ N OIIPEJEJIE-
HUE UX MAKCUMAJIBHOM DSHEPIMU IIPU ITOMOIIM MATHWUTHOI'O CIIEK-
TPO-METPA

1. Kaxue vactunpl ucnyckarorces sjapamu npu /3-pacnage? OObscHUTE, MOYEMY CHEKTp a-
YaCTHUL, UCITYCKAEMBIX SIAPAMU, BCET1a JUCKPETEH, a CIIEKTP AIEKTPOHOB HENIPEPHIBEH. BhiBE M-
Te QopMyay A IUIOTHOCTU BEPOSITHOCTU TOTO, YTO AJIEKTPOH INpH /3-pacmaae oOianaer UM-
nysiscoM Pe.



2. [TokaxwuTte, 4TO PHEPrus, nepenaBaeMasi mpu /3-pacnaje JoYepHEMY SApYy, OYCHb Maa
110 CPAaBHEHUIO C SHEPTUEH, YHOCUMOM SJIEKTPOHOM M aHTUHEUTPHUHO.

3. Uro Ha3bIBacTCS IPaHUIHON YHEPrHei /3-criekTpa’?
4. B yem cocTouT siBII€HNE BHYTPEHHEW KOHBEPCUM IEKTPOHOB?
S. Ha3oBuTe OCHOBHBIE 3JIEMEHTHI DKCIEPUMEHTAIBHOW YCTAHOBKU M MX Ha3zHadeHue. Ka-

KOB IIPUHILIUI PaOOTHl MArHUTHOTO CIIEKTPOMETPA C MPOI0JIbHBIM MarHuTHHIM nosieM? [losicuure
dbopMyity 1151 POKYCHOTO PACCTOSIHHSI CIIEKTPOMETPA.

6. Urto Ha3bIBaeTCs paszpemaromieid criocooHocThio (3-ciekTpomeTpa? OTYEro oHa 3aBUCHUT?
Kak ompenenuts pa3pemaroniyio crnocooHOCTs Mpudopa 1o ¢popme Muka 3IEeKTPOHOB BHYTPEH-
HEW KOHBEpCHUU?

7. Kak paboraet cueruunk ['eiirepa? C xakoit 3pPeKTUBHOCTHIO OH PETHCTPUPYET DIIEKTPO-
HBI ¢ sHeprueit ~1M»aB? Kak yctpoeHbl 0ObIYHBIC M TOpLIeBbIe cueTuyuku? Kak BIMseT TOIIMHA
TOPIIEBOTO OKHA CUETYMKA HA IKCIIEPUMEHTaIbHYI0 Gopmy /3-criekTpa?

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

9. B 4em cocTouT moAaroToBka yCTaHOBKH K m3MepeHuto /3-crckTpa? KakoBa mporenypa
u3Mepenus /3-cnekrpa? Kak rpagyupyercs sHepreTudeckas ImKkaja crekrpomerpa?

10. Kakue skcnepuMeHTanbHbIE TOYKH CIEIYeT HCIOJIb30BaTh ISl MOCTpOeHUs Tpaduka
®epmu npu onpeneneHun T 71 Makc ¢

11. KaxoBo snepreruueckoe paspemienue /3-criekrpomerpa? I[Ipoananuzupyiite BO3MOKHBIE
OIMOKY B ornpeesieHnu TMakc (CIIyq4aifHbIe B CHCTEMAaTHYSCKHUE).

12. Onenute paccrosiuue mexay K u L-nmunusamu B /3-cniektpe. Kak 6ynet Beirisiiets popma

76-TMHAY TIPY XOPOILIEM pa3peuIeHnn? PH III0XoM?

PaGora 4.3
NU3MEPEHUE vABCOJHOTHOfI AKTUBHOCTU TIIPEITAPA-TA “Co METOIOM y-y
COBITAJIEHMI

1. Yro Takoe JUMONIbHBINA, KBaAPYIOJbHBINA, OKTYIOJIbHBINA IIEpeXo/bl B Aapax?

2. Kakue kBaHTOBbIE 3aKOHBI JOJKHBI BBITOIHATHCS MPU AJIEKTPOMArHUTHBIX MEPEX0/iax B
anpax?

3. Uro Takoe 37eKTpUUeCKUid U MarHuTHBIA (HOTOH?

4. C uem cBs3aH KacKaJHbIN XapakTep paauoakTuBHoro pacnaga 60Co? Kak 3aBucut Bepo-
ATHOCTb I1€PEX0/A OT MYJIbTUIIONBHOCTH U3ITY4ECHUS?

S. Yro Ha3pIBaeTCA aKTUBHOCTBIO IIPENapaTa, B KAKUX €JUHHUIIAX OHA U3MepseTCs?

6. OO0BsicHUTE IPUHITUT U3MEPEHHUs a0COIFOTHOW aKTUBHOCTH METOJIOM Y-y COBIAJICHUH.

7. OnumuTe NpUHIUI paboThl U YCTPOHCTBO POTOIIEKTPOHHOTO YMHOXHUTENs (PIY).

8. Pa3bscHuTe, moyemMy OpraHMYecKHE M HEOPraHMYECKHE CHUHTHILISTOPHI CHIIBHO OTJIH-

YaloTCs JPYr OT JIpyra Mo 4yBCTBUTEIBHOCTH K y-iiydaM. OObsiCHUTE MPUHLMI PabOThl CLUH-
THJUISIIIIOHHOTO CUETUHKA.

9. Kak pabGotaet cxema coBnagenuii? Yto Takoe “pazpemaroriee Bpems?

10. 3aBUCHUT JIU B TaHHOW pabOTe TOYHOCTh U3MEpPEHHUs aOCOTIOTHONW aKTUBHOCTH TperapaTa
0T 3((HEeKTUBHOCTH CUETUHKOB.

Pab6ora 5.1

M3MEPEHUE KODX®O®UIIMEHTOB OCJIABJIEHMSA IIOTOKA y-JIVUEM B CBUHIIE,
XKEJIE3E 1 AJIIOMUHUN.

OITPEJAEJIEHME DHEPTUU TAMMA-U3JIYYEHUA

1. Yro Takoe “y-uznyuenue” saep?

2. KakoBsl mporiecchl B3aMMOAECHCTBHS Y-TTy4yeil ¢ BeIecTBOM?



3. [Tokaxxute, uro poTordPeKT HA CBOOOTHOM AIIEKTPOHE HEBO3MOXKEH.

4. Hcnonb3ysl 3aKOHBI COXpaHEHUs!, MOIyYuTe (POPMYITy, CBA3BIBAIOIIYIO OTEPIO SHEPTUU
C YIJIOM paccesiHus y-KBaHTOB 1pH 3¢ dekre Komnrona.

5. W3meHsercs M SHEprusi y-KBaHTOB IPH IMPOXOKIEHUM uepe3 BemecTBo? CpaBHHUTE
POXOXKJICHHUE y-KBAaHTOB Yepe3 CPey C MPOXOKICHUEM 3apsKEHHON YaCTHIIbI.

6. [Tonryuute hopMyiy, ONUCHIBAIONIYIO OCIa0IeHHe OTOKA Y-KBAaHTOB MPHU MPOXOKICHUH
Cpeapl.

7. Urto Ha3bIBaeTCs CeUCHHEM B3amMojaercTBusA? Kak OHO CBSI3aHO C JIMHEWHBIM KO3 dH-
IIUEHTOM OCJIabJICHHS TOTOKA Y-KBAaHTOB B cpenie?

8. Kak 3aBucar ceuenus porodddexra, koMnToH-3ddexTa u 00pa3oBaHus Map OT SHEPTUU
y-KBaHTOB M OT MOPSAKOBOTO HOMepa Z aTOMOB Cpe/Ibl?

9. OnumuTe TPUHIKMI pabOThl U YCTPOHCTBO (GOTOIIEKTPOHHOTO YMHOKUTENS (DDVY).

10. Pacckakute mpo opraHmveckre ¥ HEOpPraHWYeCKHe CUUHTHIUIATOpPbI. Omnuimmre npuH-
UM pabOThl CUUHTMILISIIUOHHOTO CUETYHKA.

11. OTauyaroTcs JIM MPOLIECCHl B3aUMOJICHCTBUSI Y-KBAaHTOB HUCCIEAYEMOI0 UCTOUHHUKA C Be-
IeCTBOM moriotuteds (Hanpumep, Al) u ¢ BemectBom cuuHTIULIATOpa Nal(T1)1

12. C Kakoif 1enpl0 B JaHHOW paboTe MCTOYHHUK U JIETEKTOP M3IYYEHHUS CHIIBHO yIallCHBI
JApYT OT Apyra?

13. OnumuMre nopsiiok npoBeneHus usmepeHui B padore. Kak ydects npeild ycranoBku?
Kak onienuBaercs pon?

14. KakoBa craTrcTHdeckas TOYHOCTh KCIEPUMEHTAIBHBIX PE3YJIbTATOB M CKOJIb BEIIUKH
OIIMOKH, CBSA3aHHBIE C Jipeiidom amnmaparypbl. CpaBHUTE pe3yNbTaThl PA3HBIX CEPUIl H3MEPEHU.
JIe>XuT M pa3iuyre pe3ybTaToB B IpeAesax 0KUIaeMoro?

15. CpaBHuTEe MeXay cOO0N PKCIEPUMEHTANIBHO MOTYYSHHbIE BETUYMHBI MTOTHOTO KO3 du-
[IeHTa MOrJyIomeHus y-kBantoB B Al, Fe u PB ([n]=cm-1 u {ju] = r/cm2). OObsicHUTE TTOTy4YeH-
HbIE pe3ynbTaThl. OIEHUTE C UX MOMOIIBIO0 SHEPTHUIO y-Ty4eil, HCITyCKAEMBIX HICTOYHHKOM.

Pa6Gora 5.3
OIIPEAEJIEHUE SHEPI'MU I'AMMA-KBHTOB C IIOMO—IIbKO CHUHTUJIJISLIMOH-
HOI'O CITEKTPOMETPA

1 Yro Takoe y-n3inydeHue? KakoBbl 3aKOHBI COXpAaHEHUS IIPH 3JIEKTPOMArHUTHBIX EPEXO0-
Jax B sApax?

2. C kakumu 3¢ ¢dexramu cBsi3aHO OciaallieHue MOTOKa y-KBAaHTOB IIPU MTPOXOXKJIEHUH Yepes
BEILIECTBO?

3. ITokaxxute, 4T0 PoTO3((PEKT HEBO3ZMOXKEH HA CBOOOTHOM DJIEKTPOHE.

4. KaxoBo pacnpenenenue 371eKTpOHOB MO 3HEpruu npu Goroddpdexre 1 KOMITOHOBCKOM
paccessHUn?

S. Uto Takoe “kpall KOMIITOHOBCKOTO paccesHus ? KakoBa 3Heprus 3JIEKTPOHOB TIPHU
KOMIITOHOBCKOM paccessHuM /-KBaHTOB Ha 180°?

6. Yro takoe ceueHue B3zaumojnencTBusa? Kak 3aBucsar ceuenust portodddexra, KOMOTOH-

addekra u oOpa3oBaHMs Map OT PHEPTUU y-KBAHTOB U OT MOPSIKOBOTO HOMEpa Z aTOMOB Cpe-
IeI?

7. [ToueMmy BO MHOTHX sifjpax /-TIEPEeXObl CASAYIOT IPYT 3a APYroM, oOpasys Kackaj, a He
MPOUCXOMAT “B OJMH MPBDKOK~ M3 BEPXHETO COCTOAHMS B HUKHee? KakoBa MyJbTHUIIOIBHOCTD
nepexon10B B r1oCo?

8. OnumuTe TPUHIUT IeHCTBUS (POTOIIEKTPOHHOTO YMHOKHTEISI U €T0 YCTPOUCTRBO.

9. st gero ciyxut kpuctaia Nal(T1)? [Touemy ucnonb3yroT He yucTble KpucTauibl Nal, a
KPHUCTAJTBI, aKTHBHPOBAHHBIC TAJUTHEM?

10. [TosicHuTe mpUHIUI PabOThl CUMHTHWIUIILMOHHOTO cHekTpomerpa. Omnuimmre, Kak Ipe-

o0Opasyercst PHEprus MaJaloNlIero /~-KBaHTa B AJEKTPUUYECKUN MUMITYJIbC Ha Bbixojae POV crek-
TpOMETpa.



11. Kak BoIrsauT quddepeHnanbHbli CIIEKTp PaJuoaKTUBHOTO HCTOYHHUKA, HCITYCKAIOIIe-
ro oaHy /-nuHuio (Hampumep, S54Mmn ¢ Ey = 0,83 M»B)? Kakoii Bkiiag B KapTUHY CHIEKTpa BHO-
cuT HoTodPPEKT 1 KOMITOH-3PPEKT?

12. Kak M0oxHO yOeauTbCsi B TOM, YTO H3IY4YCHHE, PETUCTPUPYEMOE JIETEKTOPOM, NEHCTBH-
TEBHO SBISETCS /-U3TydeHUEM?

13. Kak npokanuOpoBaTh SHEPreTHUECKYIO KAy aMIUIUTYIHOTO aHanu3aropa’?

14. N3menutcs mu By criekrpa 60Co, ecnu Bmecto kpucramuia Nal(Tl) ucronb3oBars opra-

HUYECKUW KpUCTAILT?

Pabora 6.1

NCCIEAOBAHUE PE30HAHCHOI'O IIOI'JIOIIEHUA y-KBAHTOB (ODO®EKT MEC-
CBAYDPA)

1. Kakoe sigepHoe nznmyueHue Ha3bIBaeTCs y- u3iaydeHuem? YeMm OHO OTIMYAETCS OT PEHT-
TE€HOBCKOI'O U3JIy4yeHuUs?

2. C xakumu 3¢ dexkTamu cBsI3aHO OCIa0JIeHHUE MOTOKA Y-KBAaHTOB MPHU IIPOXO0XKACHUU Yepes
BELIECTBO?

3. B gyem coctout ad ekt pe3oHaHcHOTO noromenus y-nmydeid? [Ipu kakux ycloBUsX 3TOT
3¢ (deKT CTaHOBUTCS HAOFO1aeMBIM?

4. 4.Yem onpenensieTcs eCTECTBEHHAs IIMPUHA TUHUHM raMMa-U3Ty4eHUs ?

S. Kak Bnuser gomnep-3gpdext Ha popMy y-IUHUN?

6. UYewm ormpenensieTcsi BEpOATHOCTh PE30HAHCHOTO TOTJIONIeHHs y-KBaHTOB? B o0nactu ka-
KHX TEMIIepaTyp U SHEPTruil y-KBAaHTOB BO3MOXKHO HaOmoneHne s pexra Meccbayspa?

7. Kak Bo3HHMKaeT XUMHUYECKUN CABUT TUHUNA?

8. Kaxo#t ucTOYHMK y-KBAaHTOB HCHOJIb3yeTcs B AaHHOUW pabote? I[lpuBemute cxemy ero
pacnana. Kakoe BemecTBo UCOIb3yeTCs B KaueCTBE MOTJIOTUTENA?

9. C Kakoif 1eNpl0 CHUMAETCsl aMIUTUTYAHBIN CIEeKTp UCTOYHUKA n3nydenus? [louemy s
M3MEpEeHM uconb3ytoT “ToHkuit” kpucramt Nal(Tl)?

10. Kak BpIIeNSIOTCS ¥ perucTpupyroTcs y-kBaHThI ¢ 3Hepruei Ey - 23,8 k3B2 Kak BoiOupa-
eTcs pabouee “okHO” nu¢depeHnnanbHOro aHanuzaropa?

11. 3adeM HyXeH NauiaaueBbid GuiIbTp?

12. B 4em cocrouT MeTOA OMIEPOBCKOrO CABHMIra JIMHUM HMCIYCKAaHUS U TOTJIOUICHHUS Y-
nyuen?

13. B kakoil nocnenoBaTeIbHOCTH UCCIEAYETCS CIEKTP PE30HAHCHOTO MOTJIOIIEHUS ?

14. B ycraHOBKE MOTJIOTUTEINb JBUKETCS OTHOCHTEIBHO UCTOYHUKA. MOXKHO JIM IBUTATh HC-
TOYHHK, OCTAaBUB HENOJBM)KHBIM MOTJIOTUTENb?

15. CkasbIBaeTCs JH TOJIIIMHA TIOTJIOTUTENS Ha IIUPUHE PE30HAHCHOHN JIMHUH, U3MEPSIEMOi B
JKCIIepUMEHTE?

16. Kax BnusroT mporiecchbl MorjoneHus Y-KBaHTOB B MTOTJIOTUTENE BCiiecTBHE GoTOdIDPeK-

Ta ¥ KOMOTOH-3(p(peKkTa Ha BENTUUMHY aMIUIUTY/bl PE30HAHCHOTO (SJEpHOI0) MOIJIOLIEHUS Y-
KBaHTOB B 3TOM IIOIVIOTUTENE?

17. Yro BBI 3HaeTe 0 NpuMeHeHUH pdexTa Meccbayspa B pa3IMUHBIX HAYUHBIX U TEXHHYE-
cKux obnactsax?

Pa6orsr 7.1,7.2,7.3

1. KakoB coctaB mepBHYHOro KOoCMHMUECKOro u3nydeHusa? IlouemMy B ero cocraBe HeT
HEHUTPOHOB?

2. KakoB cocTaB KOCMHUYECKOTO M3IydeHHs Yy MoBepXHocTU 3emin? M3 Kakux yacTHIl CO-
CTOSAT MAT'Kas U KECTKasd KOMIIOHEHTHI KOCMHUYECKOI'O HSHY‘—IGHI/IH? KaxkoBo nx HpOPICXO)K)IeHI/Ie?
3. Kakumu ¢u3ndeckuMu mporeccaMmu ONpeseNsaioTcs Ipy MPOXOXKICHUH Yepe3 BELIeCTBO
SHEPTCTUUCCKHUEC MTOTCPHU YACTUL], U3 KOTOPBIX COCTOAT MArKaA U KCCTKasd KOMIIOHCHTBI U3JIy4C-
Hus? Kakue u3 3TUX NMpoLEeccoB SBISIOTCS JOMUHUPYIOIUMU?



4. KauecTBeHHO 00BSCHUTE YIIIOBOE pacmpeielieHne KOCMUYECKIX JTy4eH.
5. OOBsicCHUTE MPUHIUIIB PAOOTHI TEIECKONA U3 TEHTepOBCKUX (CHMHTHILIISAIMOHHBIX) CUET-
YHKOB.

4, Kputepuu oueHUBAHUS
[To pe3ynbraTam MOATOTOBKU paboTy BhicTaBisieTcst oT 0 go 10 6amioB corimacHO ypOBHIO MOA-
roToBKHU cryzaeHTa. [lo pesynbratam cnauu BeictaBisiercs oT 0 1o 10 GayutoB COryIacCHO ypOBHIO
HOJATOTOBJICHHOTO OTYETA U 3HAHHMHU CTyAEHTA. M3 moiydeHHBIX 0allIoB 3a KaXayr padoTy pac-
CUUTBHIBACTCS CPETHUN OalT

Orenka Bauier
10
OTJINYHO 9
8
7
XOPOIIIO 6
5
4
YIIOBJICTBOPUTEIHHO 3
HEYJIOBJICTBOPUTEIHLHO i

W3 monydeHHBIX 0a/UIOB 32 KaXAYyI0 pabOTy pacCUMTHIBAETCS CPEAHHI Oaii, KOTOpbI ompene-
JIIET OLCHKY 3a 3a4€T.

Ouenka «otau4Ho (10)» BbICTaBIISETCSA CTYAEHTY, MOKA3aBIIEMY BCECTOPOHHUE CUCTEMATU3H-
pOBaHHbBIE TTTyOOKHE 3HaHUS yueOHOM MporpaMMel U 3a €€ MpejiesiaMu, a TaKXKe YMEHHUE yBepeH-
HO NMPUMEHSATH UX Ha MPAKTUKE IPH BBIIIOJIHEHUH U cjaue J1abopaTOpHOM paboTHl.

Ornenka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTYOOKHE 3HaHUS y4eOHOM MPOrpaMMbl U YMEHHUE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHKE
IIPU PELICHNN HECTAaHIAPTHBIX 3a]1a4.

OneHka «0TJM4YHO (8)» BBICTABIAETCS CTYACHTY, MMOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3UPO-
BaHHBIE INTyOOKHE 3HAHUA Y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
TP BHITIOJIHEHUH U Cade TaOOpaTOpHOU pabOThI, OHAKO JOMYCTUBIIEMY HEKOTOPBhIE HETOYHO-
CTHU IIPU OTBETE.

Ouenka «xopomro (7)» BBICTABISETCS] CTYCHTY, €CIIH OH HPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
U YBEpPEHHOE MMOHMMaHHE MaTepuana y4eOHON MporpaMMbl U yMEHHE CBOOOJHO MPUMEHATH (PU-
3MYECKHUE 3aKOHBI Ha MPAKTHKE MPH BHITIOJIHEHUH U c/1adye J1a0opaTopHOil paboThI.

Onenka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
MaTepuaia y4yeOHON mporpaMMbl U YMEHUE MPUMEHATh (PU3NYECKHe 3aKOHbI Ha MPaKTUKE MpU
BBITIOJIHEHUH U cllade J1abopaTopHOi paboThI.

Omenka «xopouio (5)» BBICTaBISIETCS CTYACHTY, €CIIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
U MOHMMaHHe MaTepuana y4eOHOH MporpaMMbl U YMEHUE MPUMEHSTHh (GU3NYECKHE 3aKOHBI Ha
NPaKTUKE TMPHU BHIMOJIHEHUH U cJaue J1a00opaTOpHOM paboThl, OTHAKO AOMYCTHJI NMPH OTBETE Psij
rpyObIX HETOUHOCTEH.




OrcHKa «yTOBJIETBOPUTENbHO (4)» BBICTABISAETCS CTYICHTY, MMOKa3aBIIeMy (parMeHTapHBIN
XapakTep 3HaHWM, TOMYCKaBIIEMY HETOYHOCTU B (DOPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX
MOHATHH, HO MPH 3TOM MPOJAEMOHCTPUPOBABIIEMY CITIOCOOHOCTDH BBIIIOJHATH OCHOBHBIE 33JaHUS
IIPU BBIMOJHEHUH U cllaue JIabopaTOpHOM pabOThHI U BJaJIeHHE OCHOBHBIMU pa3/ieiaMH yueOHOU
IIPOrpaMMbl, HEOOXOIMMBIMHU ISl JAIIbHEUILIETO O0yUYEHUSI.

O1eHKa «yTOBJIETBOPUTENBHO (3)» BBICTABIISICTCS CTY/ACHTY, IMOKa3aBIIEMy CHJIBHO (pparMeH-
TapHBIN XapakTep 3HAHUH, JOMYyCKaBIIeMy IpyOble OMHMOKH B ()OPMYIHPOBKE OCHOBHBIX 3aKO-
HOB ¥ 0a30BBIX MOHATHIA, HO MPH 3TOM MPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH MPU 3TOM IIPO-
JIEMOHCTPUPOBABIIEMY CIIOCOOHOCTB BBITIOJIHATH OCHOBHBIC 3a/IaHHS TP BBIOJHEHUH U cade
nabopaTopHOil pabOTHI U BJIAaJEHHE OCHOBHBIMH pPa3JielaMu Y4eOHOH MporpaMmbl, HEOOXOH-
MBIMH JJI5 TAIbHEHUIIEro 00yueHHS.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HEeyT0BJeTBOpUTEeNbHO (1)» BhICTaBIsSEeTCS CTY-
JICHTY, KOTOPBI HE 3HACT 3HAYUTEJIHbHYIO YaCTh OCHOBHOTO COJIEP KaHUs IPOrPaMMBbI, CUCTEMa-
TUYECKH JI0MyCKaeT rpyObie OmHOKY nMpu GOPpMYTUPOBAHUN OCHOBHBIX (DU3MUECKUX 3aKOHOB
WM HE CTIOCOOCH KOPPEKTHO MPUMEHSAThH (DU3MUECKUE 3aKOHBI JIaXKe JUIS PEIICHHSI POCTHIX 3a-
Jad.

5. MeTtoauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMI,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

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

qu 1Ta0OPaTOPHBIX PadboT)



