o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
Oo6mas gusmnka: 1ab0paTOPHBII MPAKTHKYM
IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Kypc:
KBaJIU(PUKALMSA:

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadenpa oomeit Gu3nku

1

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

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

AynutopHbix yacoB: 300 Bcero, B TOM YHUCJE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopusie 3anarus: 300 vac.

Camocrostenbnas padora: 375 gac.

Bcero gacos: 675, Bcero 3a4. ex.: 15

[Iporpammy coctaBuiu:

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

[Iporpamma obcyxneHa Ha 3aceanuu kadeapsl oomein pusuku 04.06.2020



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
(hopMupoBanre 0a30BBIX 3HaHWM M0 Qu3uke M yMeHHs paboTarh B j1ab0OpaTopuu Ui NajdbHEHIIero
WCIONB30BaHUSI B JIPYTHX JHWCIWIUIMHAX €CTECTBEHHOHAYYHOTO COJACpKaHus; (HOpMUpOBaHHE
KYJIBTYpPBl 3KCIIEPUMEHTa, HCCIIEIOBATEIbCKIX HABBIKOB M CIIOCOOHOCTH TIPUMEHSTh 3HAHUS Ha
MIpaKTHKE.

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

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

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ W HABBIKOB TIIPUMCHATH MOJJYUYCHHBIC 3HAHUSA [OJId IMTOCTAHOBKHU
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
OIITHMAJIBHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHX ITPABOBBIX HOPM, HMEIOIIUXCS
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 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 CnocoOeH ompenensTs IpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

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




[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-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW peMETHOM 00IacTH

[MIK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/IOB BBIYMCIICHUMA

[IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U o0beMma
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITUYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  M3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB:

- paboTarh ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJIETh:

HaBBIKAMH PabOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;
OCHOBHBIMH MaT€MaTH4eCKUMH WHCTPYMEHTaMHU, XapaKTEPHBIMH JUIS 3a/1a4 MEXaHUKH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBoanbie pabotsr 1 4 4
2 BBoanbie paboTer 2 4 4
3 OOCyX/IeHne TEOPETHUECKUX BOMPOCOB 4 6
110 IPEAbIIYLIHM TEMaM.
4 Nzyuenue anekrpoHHOTrO ocuuiuiorpada. 4 4
OnpeneneHue  MOMEHTOB — HHEpLUU
5 TBEPIBIX TEJI C MOMOIIBIO TPUPUISIPHOTO 4 6
nojBeca.
6 OOCyX/IeHne TEOPETHUECKUX BOMPOCOB 4 4
110 IPEAbIIYLIHM TEMaM.




OKCcrepuMeHTaJbHas MPOBEpPKa 3aKOHA

7 BpAIaTeNIbHOIO JIBVKCHUSI Ha 4 6
KpecTooOpa3Hom MasitHHKe O6epoOeka.
Onpenenenre YCKOPEHHS CBOOOIHOTO

] HmajieHus TpH  TOMOIIM  0OOpPOTHOIO 4 6
MasiTHUKAa.  M3ydeHue  Qusmueckoro
MasiITHUKA.

9 Omnpenenennie monynst FOHra 4 4

10 OOcyXJaeHne TEeOPeTHYECKHX BOIMPOCOB 4 6
O MPEABIIYLIIM TEMaM.

1 UccnenoBanue MPELECCUU 4 5
YPaBHOBELLIEHHOI'O TMPOCKOIIA.

12 |M3y4enue KonebGaHU CTPYHBI. 4 4

13 HccnenoBanne CcBOOOIHBIX —KoJeOaHMI 4 4
CBSI3aHHBIX MAsSITHUKOB

14 |Ompenenenue CKOPOCTH MOJNETA MYIIH. 4 6

15 OOCyX/IeHHe TEOPETHUECKUX BOMPOCOB 4 6
10 PEAbIIYLIIM TEMaM.

16 Craunonapunoe  tedenue  (bepnymm, 4 4
[Tyazeiinn).

17 Bsiskocth JKUJIKOCTH, SHEPrus 4 4
aKTUBALUH.

18  [Bakyym. 4 6

19 OOcyXaeHne TEeOpPeTHYECKHX BOIMPOCOB 4 6
O MPEIBITYLIIM TEMaM.

20  |duddyswus. 4 4

21 TemmonpoBOgHOCTG. 4 6

22 |MonexymnsapHbIE SIBICHUS 4 4

23 OOcCyX/IeHre TEOPETHUECKUX BOMPOCOB 4 6
10 IPEAbIIYLIIM TEMaM.

24 |Ompenenenne Cp/Cv ra3zos. 4 4

25  |®a3oBble MEPEXOIBI. 4 6

2% OOcyXaeHne TEeOpeTHYECKHX BOIMPOCOB 4 5
O MPEIBITYLIIM TEMaM.

27  |PeanbpHbIe rassl. 4 6

28  |IloBepXHOCTHOE HaTsKEHHUE. 4 4

29 | TermioeMKoCTb. 4 4

30 OOCyX/IeHHe TEOPETHUECKUX BOMPOCOB 4 6
110 IPEAbIIYLIHM TEMaM.

31 MaruuTtomerp. AOCONIOTHBIA BOJIBTMETP. 4 6
MopaenupoBaHue 3JIEKTPUIECKUX TOJIEH.
CriexTpbl  DJEKTPUYECKHX  CHTHAJIOB.

32 |BomnoBonm.  CuHTE3  3IEKTPHUUECKHUX 4 4
CUTHAJIOB.

33 OOcyXaeHne TEeOpeTHYECKHX BOIMPOCOB 4 6
O MPEIBITYLIIM TEMaM.

34 Maruerpon (u ¢QokycupoBka). 3akoH 4 4
Tpéx BTOpBIX. ONBIT MIIITHKEHA.

35 Casur (a3 B 1emu NEepeMEeHHOro TOKa. 4 6
Pe3onanc HanpskeHuil. Pe3oHaHC TOKOB.
Oddexkr Xomra B MOTYNPOBOTHUKAX.

36 Db ekt Xoina B MeTallIax. 4 6
MarneToconpoTuBIeHNE
HOJIYIIPOBOJHHUKOB.

37 OOcyXaeHne TEeOPeTHYECKHX BOIMPOCOB 4 4

o NpCAbLAYIIUM TCMaAM.




CBoOonnbie koneOaHus. BuIHYKICHHBIC
KOJICOaHWsI. Hpobosoii LIyM.

38 . NG 4 6
KonebarenbHbIii KOHTYp € HEIMHEHHOM
E€MKOCTBIO.
Hua- wu napamardHetuku. [Jua- wu

39 |mapamarHeTHKH. Hua- u 4 4
napamMaraeTuku. CKUH-3(PpexT.

40 OOcyXJaeHne TEeOPeTHYECKHX BOIMPOCOB 4 6
0 MPEABITYLIIM TEMaM.

41 bannuctuueckuil raapBaHOMETP. 4 4

42 Penakcanmonsslii reneparop. Taeromuii 4 5
pa3psia. BeicokodacToTHBIN pa3psia.

43 OOcyXaeHne TEeOpPeTHYECKHX BOMPOCOB 4 6
O MPEIBIIYLIIM TEMaM.
Iletns  rucrtepesuca  (IMHAMHYECKUH

44 METOJ). [etnsa rucrTepesuca 4 4
(crarnueckmii  meronm). Ilapamerpos.
[{BoliHOE SIpMO.

45 OOcyXaeHne TEeOPeTHYECKHX BOIMPOCOB 4 4
0 MPEABITYLIIM TEMaM.

46 Konsna  Hbrorona.  HMurepdepomerp 4 6
XKamena. Murepdepomerp Pernest.
IlenTpupoBaHHbIE ONTHYECKUE CUCTEMBI.

47 MonenupoBaHre ONTHYECKUX MPUOOPOB. 4 4
Pedpakromerp AbGe.

48  |U3yuenwme nazepa. 4 4

49 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIIPOCOB 4 6
HIpeabIAYLIEH TEMBI.

50  |dudpakuus ceta. 4 4

51 [Monapuzanus. 4 6

52 |Uurepdepennus o CBY. 4 4

53 O6cy>1<zleHmE TEOPETUUECKUX BOIPOCOB 4 6
MpeabIAYLICH TEMBI.

54 | dudpakunonHble peméTKH (TOHUOMETD). 4 4

55  |/IBo¥iHOE JIy4enpenoMIICHHE. 4 4

56 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIIPOCOB 4 5
HIpeabIAYLIEH TEMBI.

57 | dudpakuus Ha yIbTPa3ByKOBBIX BOJTHAX. 4 6

53 Paspemarenshast CIOCOOHOCTD 4 4
MUKpocKora (Meton A6Ge).

59 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIIPOCOB 4 6
HIpeabIAYLIEH TEMBI.

60  |Dddexr [Nokkennca. 4 6

61 Oddekr Mecbayspa. HccnemoBanue 4 4
PE30HAHCHOTO TOIVIOMICHHUS Y KBAHTOB.

62  |Uccnenosanue s¢¢exra Komnrona. 4 6

63 MarHuTHBIA ~ MOMEHT  JIETKUX  sIEp 4 6
/SIMP]/.
Croextpomerpuss Yy — U3Iy4YeHUA C
MOMOILBIO CUUHTUJUIIUOHHOTO

64  |cmextpomerpa. M3mepenue abcommoTHON 4 4
aKTUBHOCTH npenapara Co MeTomoM y —y
COBIAJICHUH.

65 Omnpenenenue 3HEPruM O YacTUl IO 4 4
BEJIMYMHE UX MPOoOera B BO3IAYXe.
U3mepenne BpeMeHU KU3HU MIOOHOB Ha

66 |oCHOBaHMM YIJIOBOTO pacIpeneieHus 4 6

HMHTCHCUBHOCTH KOCMHNYCCKHUX queﬁ.




CUMHTWUIALMOHHBI ~ CYCTUMK IS

67 |merexTMpoBaHUA KOCMMYECKOTO 4 4
U3ITy4eHHS.

68 OOCyX/IeHHe TEOPETHUECKUX BOMPOCOB 4 4
0 TPEBIIYIINM TEMaM.

69 N3yueHue 3aKOHOB TEIUIOBOTO 4 6
U3ITyYCHHUS.

70  |Doro3ddekr. 4 4

71 Atom Bogopona. 4 6

72 |9¢dexr Pamzayapa. 4 6
Wsmepenune koddduimenta ocnabieHus

73 |MOTOKa  y-ydedl B BemlecTse W 4 5
ompejeneHue ux SHepruu. Pabora mo
PaMOIIMOHHOM O€30TIaCHOCTH.
HccnenoBaHue SHEPreTHYECKOTO CHEKTpa

74 -JaCTHI] H omnpeeNeHue AX 4 6
MHUHHUMAaJIbHON SHEPIUN.

75 OnsiT @panka-Iepna. 4 4

Hroro yacos 300 375

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 675 gac., 15 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. Brognsie pabotsr 1

Uzyuarorcsi cuctemMarudeckue W CilydyailHble TMOTPEIIHOCTH HPUOOpPOB Ha IpHUMEpPE H3MEPEHHUs
YIEIBHOTO  CONPOTUBJIEHUS HUXPOMOBOH  mpoBosioku. Mccnenyrorcs  MHCTpyMEHTallbHbIE
MOTPELIHOCTH AHAJOTOBBIX M UU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHUS IOTPEIIHOCTEH,
HOrPELIHOCTD IPY MOJIyYEHUH NIPSIMON METOJOM HAMMEHBIIHUX KBaJpaToB.

2. BBonHbie paboTh 2

Ha npumepe KOCMHMYECKOTO U3JIy4YEHHUS, PErUCTPUPYEMOIo cueTdyukoM leirepa, u3ydaroTcs
OCHOBHBIE METO/bl CTAaTUCTUYECKOH OO0pabOTKM JaHHBIX. l3y4aroTcs OCHOBHBIE CBOWCTBa
HOpMAJIbHOTO  pacrpenesneHuss U pacupeneneHust Ilyaccona. HMccnenyercss 3aBUCMMOCTb
CPEIHEKBAIPATUYHOTO OTKJIOHEHUS TaHHBIX OT YMCJIa U3MEPEHUI.

3. ObcykaeHne TeOpPETHIECKUX BOIIPOCOB IO MPEIbIIYIIIM TEMaM.
[IpoBepsiercst 3HaHNE CTyIEHTaMH OCHOB 00Pa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3a1uTa pador.
4. UzyueHue 351eKTpOHHOTo ocuuiiorpada.

Uzyuaetcst ycTpOHCTBO M NPUHIMIT pabOTHI AIEKTPOHHOTO ocumuiorpada. M3mepsiorcs: mapaMeTpol
npocTelmmx  KoimebaHmd --- amIumdTyna, ¢asza W dacTtoThl. Mccnmenyercss  BIMsSHUE
AMIUTUTYIHO-4aCTOTHON U (pa30BO-4ACTOTHOM XapaKTEPUCTHK HA PE3yNbTaT U3MEPEHHUH C MOMOIIBIO
ocruiutorpada.

5. OmnpezneneHne MOMEHTOB HHEPIIMK TBEP/BIX TEJl C TOMOIIBIO TPUMISPHOTO MOBECA.



C nomo1pio TpuUISPHOTO MOABECA U3MEPSIOTCS MEPHOAbI KPYTUIBHBIX KOJeOaHUN Tell pa3InIHOM
¢opmbl. [lo u3MepeHHBIM HepuoaM BBIYUCISIOTCS MOMEHTBHI WHEPLUMH TeN, 3HAYEHUS! KOTOPBIX
CPaBHUBAIOTCS C [I0JyYEHHBIMH U3 PACUETOB II0 UX FEOMETPUUECKUM pazMepaM. DKCIIEPUMEHTAIbHO
MpoBepsieTCs aAAUTHBHOCTh MOMEHTOB MHEPLIUHU U TeopeMa [ toitrenca—IlItelinepa.

6. O0CyX/IeHHE TEOPETUIECCKUX BOIIPOCOB IO MPEABIAYIUM TEMaM.
[IpoBepsieTcs 3HAHHE CTYICHTaMH OCHOB 00paOOTKH pe3ylbTaTOB IKCIIEPUMEHTOB. 3aIuTa padoT.

7. DKcniepuMEeHTallbHas TIPOBEPKa 3aKOHA BPAIATEIbHOTO JABMKCHUS HA KPECTOOOPAa3HOM MasTHUKE
ObepOexa.

C momomipi0 KpecTooOpa3HOro MasTHUKA, K OCH KOTOPOTO ITOJBEIIMBAIOTCS TPY3bl Pa3IMYHOM
Macchl, UCCIEAYeTCs OCHOBHOM 3aKOH BPALIATeILHOTO JBIKCHHUS. DKCIIEPUMEHTAIBHO MTPOBEPSIOTCS
COOTHOIIEGHUSI /7SI MOMEHTOB MHEpPIUM LWIMHAPOB M 3aBHCUMOCTH MOMEHTa HWHEPIMU OT
paccTosiHMS 10 OCH BpamieHus. lcciemyercs BiIHMsSHUE CONPOTHBICHUS BO3AyXa Ha HCKaKCHUE
pEe3yabTaTOB OIBITA.

8. OmpeneneHue ycKOpeHUs! CBOOOIHOTO MaJCHMS MPU MOMOIIM 00OpOTHOTO MasTHHKA. V3yueHune
(pU3NYECKOTO MasITHHKA.

C momompro (U3MYECKOTO MasTHHKA B (hOpME JUIMHHOTO CTEP)KHS M OOOPOTHOTO MAasiTHUKA C
MOABMXHBIMU TPy3aMH HCCIIEIYIOTCS OCHOBHBIE 3aKOHBI KoJeOaTeslbHOro ABMKeHus. M3mepsrorcs
NepUOIbl KoIeOaHW MasTHUKOB, HCCIIEAYIOTCS 3aBUCUMOCTh MEPHUOA OT aMIUTUTYIbl KoJeOaHU 1
3aryxaHus. Ilo 3HaueHMIO mepuoda M3MEpSAETCs YCKOpeHHE CBOOOJAHOTO MaJEHHsS C BBICOKOM
TOYHOCTEIO.

9. Onpenenenne moxyns FOura

Hccnenytorest Mmanble ynpyrue aedopManiiu pacTsKCHUS/CKaTusl, W3rnba W KpydeHus Juis
pa3IMYHBIX MarepuasoB (CTaib, JaTyHb, pa3liM4yHbIC NMOpoAbl Aepesa). [lo 3HaueHuto nedopmannu
BBIYHMCIISIETCS] MOYJIb COOTBETCTBYIOIETO MaTepHila Pa3InIHBIMU CIIOCOOAMHU.

10. OGcyxkIeHrEe TEOPETUYECKUX BOIPOCOB IO PEABLIYIIIUM TEMaM.
[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
11. UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOTIA.

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

12. Nzy4enue konebaHUi CTPYHBI.

Hccnenyrorest cTosiure BOJHBI, BO30YXK/IaeMble Ha HATSHYTOW CTAJIbHOM CTPYHE C 3aKperyIeHHBIMU
KOHI[aMU. M3MepsIoTCs pe30HAHCHBIE YaCTOTHI B 3aBUCUMOCTH OT CHJIBI HATSOHKCHUSI HUTH, U3 4ETrO
OIPEJeIISIETCs] CKOPOCTh PACIIPOCTPAHEHHUS BOJIH HA CTPYHE M € JIMHEHHas IIOTHOCTh. Perucrpanms
KOJICOaHUI TPOBOAUTCS C TIOMOIIBIO YIEKTPOMAarHUTHOTO JIaTYHKA, TIOIKIFOYEHHOTO K AJIEKTPOHHOMY
ocumiutorpady. [1o mmpuHe pezoHanca u3mepsieTcst JOOPOTHOCTh KOJIEOATENLHOW CUCTEMBI.

13. UccnenoBanre cBOOOIHBIX KOJIEOAHNUN CBSI3aHHBIX MagTHUKOB

Hccnemytorcst 0COOCHHOCTH KOJIeOaHWH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MepstoTcs
COOCTBEHHBIE YaCTOTHI KOJIeOaHWI M HCCIEAYIOTCS COOCTBEHHBbIE MOJbBI Kolebanuid. Mccnemyercs
3aBUCHMOCTD XapakTepa KojeOaHui OT KOHCTAHTHI CBSI3H MasTHUKOB.



14. Onpenenennue CKOPOCTH TOJETA MTYJIH.

CKOpOCTB moJIeTa MyJin U3 MHEBMATUYCCKOI'O PYXKbiA HU3MCPACTCA C IMOMOMIBIO 0aIUCTHYECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA MO aMIUIMTYAC OTKIJIOHCHHA 0aJUIMCTHYECKOTO H KPYTUJIIBHOT'O
MasiTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTUU U MOMCHTA UMITYJIbCA.

15. OGcyxeHne TeoOpeTUYeCKUX BOIPOCOB MO NPEABIAYIINM TEMaM.

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

16. Craunonapnoe teuenue (bepuymnm, [lyazeiinn).

Uzyuatorcst cBoiicTBa CTallMOHAPHBIX TEUCHHUN KUAKOCTEH U ra3oB. Pacxon »KMIKOCTH M3MepseTcs
pacxonomepamu [Iuto u Bentypu. Ilo 3aBucumoctu pacxoza rasa oT Iepernaja IaBiIeHUs Ha y4acTKe
TpyOBI n3MepsieTcsi BA3KOCTh rasa. [lo oTkimonenue ot 3akona Ilyaseiiis onpeaenseTcss KpUTUIECKOE
yucno PeitHonbaca, COOTBETCTBYIOIIEE EPEXOLy OT JIJAMUHAPHOTO TEUCHUS K TypOYIEHTHOMY.

17. BA3KOCTD ®KUAKOCTH, SJHEPTHSI aKTUBALIHH.

[lo BepTHKaIbHOMY NaJICHUIO TPOOHBIX MIAPUKOB B BEPTHUKAJILHOHN KOJIOE, 3alI0JJHEHHOU IIMLIEPUHOM,
u3Mepsiercs  KOd(QQUIMEHT BI3KOCTH KUIKOCTM B  3aBUCHUMOCTH OT Temmeparype. [lo
YCTaHOBHUBIICHCSI CKOPOCTH MaleHusi mposepsieTcss Gopmyna CTokca AJsl CHIIBI CONPOTHUBIICHUS B
BA3KOM xkunkoctu. Ilo TemmnepaTypHOil 3aBUCUMOCTH BSI3KOCTH OIPENENSIeTCs 3HEPrusl akTUBaLlUU
TUTS. MOJIEKYJT KHUJIKOCTU. DHEPIrysl aKTUBALMsI CPAaBHUBAETCS C FHEPTUeH CBA3H, TEIIOTOM NCHapeHUs
U 3HEprueil NoBEpXHOCTHOIO 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 BaKyyMe (€ IOMOIIbI0 AU(Py3MOHHOTO MACIISIHOTO WM TypOOMOJIEKYIISPHOTO
HacocoB). M3MepeHue HU3KOIO  BakyymMa IIPOBOIUTCS  MAacisHbIM, TEpPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamMH. BBICOKMH BakyyM HM3MEpSTCS HMOHHM3ALMOHHBIM U
MarHeTpOHHBIM BaKyyMMETPAMHU.

19. OGcyxIeHre TEOPETUYECKUX BOIIPOCOB IO MPEABLIYIIUM TEMaM.

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

20. Tuddysus.

Hccnenyerca B3aumMHas anddy3us Bo3Iyxa M Telus 4epe3 TOHKYIO TpyOKy, COEAMHSIONIYIO J1Ba
cocyga. KoHumeHTpauuum ra3oB U3MEpSIOTCS TEPMOPE3UCTOPHBIM JAaTYMKOM IO Pa3HOCTU
TEIUIONpoBoAHOCTH cMecH. Mccenemyercs mnpuMeHMMOCTh 3akoHa PHKa U 3aBUCUMOCTD
ko3 unmenta B3auMHom AU Qy3uu OT JaBICHUS.

21. TennonpoBOAHOCTS.

Hccnenyercs 3aBUCHMMOCTb KOI(Q@HIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIeEparypsl H
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 000nouky. Temmeparypa BHemHeld 00OJOYKH KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIlepaTrypa MPOBOJIOKH ONPEAEIAETCA N0 3aBUCUMOCTH CONPOTHUBIICHUS Marepraia IPOBOJIOKH OT
temneparypbl. Ilpn HHM3KOM HaBIEHHUM MCCIIEAYETCS SIBICHHE TEMIICpaTypHOro CKauka BOJIW3U
MIPOBOJIOKH.



22. MonexynsipHble SBICHUS

HccnenytoTcst MOJNEKyIspHbIE IPOLECCHl B CHIBHO DPAa3peKeHHBIX Traszax. M3ydaercs mporecc
ANIEKTPOOTKAYKU --- TIOTJIONICHUS] YacCTHI[ Ta3a aHOAOM B pe3yJbraTe HMOHU3AIMU DICKTPOHHBIM
yaapoMm. M3mepsiercsi HaBi€HHE HACBHINICHHBIX MHApoB TYTOIUIABKUX METAUIOB IO H3MEHEHHIO
JaBJICHUS MIPH HarpeBe TOKOM 00pasiia B BaKyyMe.

23. O6cyx1eHre TEOPETHISCKUX BOIIPOCOB IO MPEABIIY MM TEMaM.
[TpoBepsieTcst 3HAHUE CTYJCHTAMH OCHOB 00Pa0OTKH Pe3yJabTaTOB IKCIIEPUMEHTOB. 3amuTa padorT.
24. Onpenenenne Cp/Cv ra3os.

N3mepsiercs mokaszarens anmabarel Metogamu Kiemana-Jle3opma M aKyCTHYECKOTO pe3OHaHCA.
Bbrumncnsiercss 3HaueHWE CKOPOCTH 3ByKa. VI3MepsioTCS mapamMeTpbl W HMX 3aBHCUMOCTH OT
TEMIIEpaTyphl U1 BO3AYXa U YITIEKHCIIOTO Ta3a.

25. ®a30BbI€ MEPEXOBI.

C momoIipio pTYyTHOTO MaHOMETPA M TEpMOCTaTa U3MEPSAETCS 3aBUCUMOCTD JIaBJICHUS HACBHIILICHHBIX
[IapoB OT TeMIleparypsl Ul Boabl U cnuprta. [lo momyueHHON 3aBUCMMOCTH BBIUMCIIAETCS TEIIOTa
napooOpa3oBaHMs COOTBETCTBYIOIIMX KHUIKOCTEH.

26. O0CyXIeHUE TEOPETUICCKUX BOITPOCOB IO MPEABIAYITIM TEMaM.
[IpoBepsieTcs 3HAHKE CTYICHTaAMH OCHOB 00paOOTKH Pe3ylbTaToB IKCIIEPUMEHTOB. 3aIuTa padoT.
27. PeanbHble ra3el.

Uccnenyercs addekr Dxoynst—TomMcoHa npocadnBaHusi ra3a 4epe3 HOPHUCTYIO HEPETOPOAKY IS
YIJIEKHUCIIOTO Ta3a. PasHocTh Temmeparyp u3MepsieTcs TepMonapoil. Beraucnstores: kodhUIeHTsI
Jlxoyns—TomcoHa ® mapameTpsl raza Ban-nep-Baansca. Ilo wu3MepeHHBIM napaMmerpam
MPOM3BOIUTCS OLIEHKA KPUTUYECKUX TapaMeTPOB ra3a U TeMIneparypsl HHBepcuH ddekra.

28. [loBepXHOCTHOE HATAKEHUE.

Uzmepsiercss kKo3pPUIHMEHT MOBEPXHOCTHOTO HATSXKEHHS PAa3IUYHBIX KUAKOCTEH (BOIBI U CIIUPTA) B
3aBUCHMOCTH OT TeMmImeparypbl merogoMm PeOunnepa. Ompenensiercs moinHas cBOOOJHAs SHEPrus
MOBEPXHOCTH U TEIJIOTa 00pa30BaHUs €AUHULIBI TOBEPXHOCTH.

29. TemI0eMKOCTb.

H3mepsieTcss TEIUIOEMKOCTh TBEPIBIX TNl M TEINIOEMKOCTh I'a30B IPHU MOCTOSHHOM JIABICHUU IS
pa3MYHBIX pacxomoB. Temmeparypa TBEpIOrO Tela M3MEpSIeTCS M0 3aBUCHMOCTH CONPOTHBICHHUS
Harpeares oT TeMIeparypsl. Temmneparypa raza u3sMepsieTcsi TepMOIapo.

30. OGcykIeHHE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIIUM TEMaM.

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

31. MarautomeTp. AOCONIOTHBIN BOJIBTMETP. MOJEINPOBaHKE IIEKTPHUECKUX MOJIEH.

OmnpeneneHue TOPU3OHTAIBHOM COCTABISIOMIEH MAarHUTHOTO TMOJS 3€MJIM, M YCTaHOBJIICHHE
KOJIMYECTBEHHOTO COOTHOILICHHUS MEXAYy COUHHLIAMHU DJICKTPUYECKOr0 TOKA M HANPSKCHUS B
cucreMax CHU u CI'C. M3yuyeHne >IeKTPOCTATUICCKUX TOJICH MPSIMOYTOIBHOTO Kabens, TIOCKOTO
KOHJIEHCATOPa, YeThIPEX 3apsDKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.



32. CriekTpsl ANEeKTpUYECKUX CUTHAJIOB. BomHoBOA. CHHTE3 3JIEKTPHUECKUX CUTHAJIOB.

W3y4yeHne CHEKTPajbHOTO COCTAaB MNEPUOANYECKHUX OIJIEKTPUYECKMX CHUTHajJoB. 3yuenue
BO3MOXHOCTH CHHTE3HPOBAHUS TEPHOANYECKUX IIEKTPUUECKUX CUTHAJIOB NPH OTrPAaHUYCHHOM
HaOope CHEeKTPaJbHBIX KOMIOHEHT. (O3HaKOMJICHHE C OCOOEHHOCTSIMH paclpOCTpaHEHHUs
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, Aamlaparypod M METOJaMH M3MEPEHUS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

33. O6cyxkIeHNE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIIUM TEMaM.

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

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

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (DOKYCHpPOBKH H
METOJI0M MarHeTpoHa. OnpenesneHue yIeJIbHOTo 3apsiia MEeKTPOHa Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
IUIS. BAKyyMHOTO JWOAa. V3MepeHHe >JIeMEHTAapHOro 3apsia METOAOM MACISHBIX Kalellb 10 UX
JBMKCHUIO B BO3/lyX€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 IIEPEMEHHOIO TOKa. VccienoBanne pe30HaHCOB HANIPSIKEHUH U TOKOB
B IIOCJICIOBATEIbHOM M B MapajjieIbHOM KOJIeOaTeIbHOM KOHTYPAaxX C H3MEHAEMOH EMKOCTBIO,
MOJyYeHHE aMIUIUTYIHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XaPaKTEPUCTHK, ONPEACICHUE OCHOBHBIX
[1apaMeTpoB KOHTYPOB.

36. Dpdexr Xomna B momynpoBonHukax. Dddekr Xomia B Meraiuiax. MarHeToCONpPOTHBICHHE
MOy TIPOBOTHUKOB.

UccnenoBanne 3aBucumoctu JAC Xomna OT BEIMYMHBI MAarHUTHOTO TOJS MPHU PA3JIMYHBIX TOKaX
gyepe3 oOpasen A ompenesieHHs KOHCTaHThl Xoiia. M3MmepeHne MOABMKHOCTH M KOHLIEHTPALUU
HOCHUTENIEH 3apsia B MOIYNPOBOAHMKaX M MeTaiax. V3MmepeHue 3aBUCHUMOCTH CONPOTHBICHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3INnIHON (POPMBI OT MHIYKIIUH MarHUTHOTO TIOJIS.

37. ObcyxaeHne TeOPEeTHIECKUX BOIPOCOB MO MPEABIIYIIIMM TEMaM.

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

38. CBoboanblie konebanusi. Beinyxaennsie konedanus. pobdosoi mym. KonebarenbHblil KOHTYp C
HEJIMHEWHON EMKOCTBIO.

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

39. lna- u mapamaruetukd. Jna- u napamaraetuku. J{ua- u napamaraeTuku. CkuH-3hdekr.

W3mepeHne MarHUTHOH BOCHPUUMYMBOCTH JHa- W TapaMarHuTHOro oOpasmnoB. M3yuenwe
TEMIEPaTypPHON 3aBUCMMOCTH MarHUTHOW BOCIIPUMMYHUBOCTU (peppOMarHeTHKa Boile TOYKH Kropu.
HccnenoBanue NpOHUKHOBEHUS IEPEMEHHOTO MAarHUTHOI'O 110JI B MEIHBIN IOJIBIN LIUIMHIP.



40. O6cyx1eHue TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIINM TEMaM.

OO0paboTKa MONTYyYEHHBIX IKCIIEPUMEHTAIbHBIX JTaHHBIX. AHAIN3 MPUYHH, IPUBOSIINX K OIIHOKaM
M3MEPCHHUSA, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnW4YuH. IIpenacraBicHue
NpOJICIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

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. PenaxcalliOHHBIN reHepatop. Tieromuit pa3psia. BbICOKOUaCTOTHBIN pa3psia.

HccnenoBaHue peakCallMOHHOTO TeHepartopa Ha cTaOwimTpoHe. M3ydeHue BOJBT-aMIIEPHOM
XapaKTEepPUCTUKN HOPMAJIBHOTO TICIOLIEro paspsna. VzyueHne cBOMCTB Iu1a3Mbl BBICOKOYACTOTHOTO
Ta30BOT0 pa3psaa B BO3AYXE METOIOM 30HIOBBIX XapaKTEPUCTHUK.

43. OOcyxeHue TeOPETHUECKUX BOMPOCOB IO MPEABIIYLINM TEMaM.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX JTAaHHBIX. AHAIU3 MPUYHH, IPUBOIAIINX K OMINOKaM
U3MEpEHHsI, W pacyueT IOTPEIIHOCTeH W3MEpeHHs HCCleqyeMbIX BenuuyuH. [IpencraBieHue
NPOJENaHHOW PabOThl B BUJE HAYyYHOTO OTYETA. 3allUTa MONYyYEHHBIX pe3ynbraToB. OOcCyxIeHHe
BOTIpOCA IO BBIOODY.

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

Wzyuenune merens rucrepe3nca pasiUYHbIX (PEPPOMArHUTHBIX MAaTEpPHajOB B MEPEMEHHBIX MOJISIX.
Wsmepenne HavyanbHOW KpHUBOH HaMarHWYMBaHUS (EPPOMATHETHKOB U TPEACTbHON IMeTIn
rucrepesrca uig o0pa3oB TOPOUAAILHON (OPMBI, M3TOTOBICHHBIX U3 YUCTOTO KeJie3a MU CTaJH.
Nzyuenune napaMeTpuuecKkux KoaeOaHuil B JIEKTPHUUECKON TIETIH.

45. O6¢cyxieHre TEOPETUIECKUX BOIIPOCOB IO MPEABIIYIIMM TEMaM.

OO0paboTKa MOTYyYEHHBIX IKCIICPUMEHTAIbHBIX TAHHBIX. AHAIN3 MPUYHH, IPUBOSIIUX K OIIHOKaM
M3MEPCHHUS, M pacyeT MOTPEHIHOCTEH M3MEpPeHHsS HCCIeAyeMbIX BelnW4YuH. IIpenacraBicHue
NpOJCIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3alUTa MOJYyYCHHBIX pe3ynbraToB. OOCyxaeHHe
BOITPOCA II0 BRIOOPY.

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

WutepdepeHioHHOe HM3MEpEeHHe KPUBU3HBI CTEKISHHOM IOBEPXHOCTH C TIOMOINBIO  KOJEIl
Heiotona. HMurepdepeHunOHHBIE HM3MEpPEHHS IOKa3areieid MpeJOMIICHUS Ta30B C IOMOLIBIO
unrepdepomerpon Kamena u Penes.

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

Uzyuenne meronoB ompezeneHuss (OKYCHBIX PACCTOSIHUN JMH3 M CIOXHBIX ONTHYECKHUX CHCTEM.
OmnpeneneHre XapakTePUCTHK ONTHYECKOW CHUCTEMBI, COCTABIEHHOW W3 TOHKUX JHUH3. M3yuenue
chepruyeckoll U xpomarndeckod abeppanmit. M3ydenue mozeneil 3purenbHbix TpyO Kemiepa u
lanunes n Mmopenn Mukpockomna. M3smepenue nokasarenei npesoMiIeHusl TBEPABIX U KUIAKHUX TN B
MOHOXPOMAaTHYECKOM CBETE C MOMOIIEI0 pedpakTomerpa AdOe.



48. Uzydenue nazepa.

W3yuenne 0CHOBHBIX MPUHIMIIOB pabOTHI reJIMH-HEOHOBOTO JIa3epa, CBOMCTB JIa3epHOr0 M3JIy4EHUS
U U3MEpEeHue YCHWICHHMs Ja3epHOM TpyOku. McciemoBaHue COCTOSHMS MOJSPU3ALMN H3ITyYCHHS
na3epa Ha uccienyemoi TpyOke. Habmonenue MooBO#i CTPYKTYpBI J1a3€pHOTO HU3ITy4YCHUSI.

49. OOcyxeHue TEOPETHUECKHUX BOIPOCOB MPEAbIIYLICH TEMBI.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX JTAaHHBIX. AHAIU3 MPUYHH, IPUBOIAIINX K OMINOKaM
U3MEpEHHsl, W pacueT IOrPEIIHOCTeH W3MEpeHHs HCCleqyeMbIX BenuuuH. [IpencraBieHue
NPOJENaHHOW PaboThl B BUJE HAYyYHOTO OTYETA. 3allUTa NONYyYEHHBIX pe3ynbraToB. OOcCyxIeHHe
BOTIPOCA IO BBIOODY.

50. Iudpaknus ceTa.

Uccnenosanue spnenns mudpakuuun @Dpenenss u Dpaynrodepa Ha menu. M3ydenwe BiIHMSHUS
TU(PaKLIiy Ha Pa3pelIalonlyro ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

51. Ionspusanus.

O3HakoMJIGHHE C MeETOJaMH IMONY4YeHHs U aHaju3a IMOoJspU30BaHHOrO cBera. OmpeneneHue
MoKasaTessl pejomiieHus 300HuTa uepe3 yron bprocrepa. MccnenoBanne xapakrepa MoJsipu3aiuin
CBETa B MPEJOMJIEHHOM U OTpaXEHHOM OT cTombl Jydax. MccrnenoBanue uHTephepeHIH
NOJSAPU30BaHHBIX Jiyyed. OmnpenesneHne HampaBiICHUS BpaIIEHUs CBETOBOIO BEKTOpa B
SIUTMIITUYECKH MOJISIPU30BAaHHON BOJIHE.

52. Unatepdepentus soas CBY.

Nzydenne nHTEpPEPEHIINN AIIEKTPOMArHUTHBIX BOJIH MHJUTMMETPOBOTO JHAla30Ha ¢ MPUMEHCHUEM
JIBYX OINTHYECKUX WHTEPPEPEHIIMOHHBIX CXeM. DKCIIEPUMEHTaJIbHOE OMPE/EICHNE JUIMHBI BOJHEI
M3IIy9CHUS W TIOKAa3aTelld MPEJIOMIICHUS IUAJIEKTPUKA. OKCIEPUMEHTAlIbHAs IPOBEpKa 3aKOHa
Mamntoca.

53. O6cykieHNE TEOPETUIECKUX BOIPOCOB NPEABLIYIICH TEMBI.

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

54. IndpakunoHHble PeETKH (TOHHOMETP).

3HaKOMCTBO C pabOTOW M HACTPOWKOH FOHMOMETPA U ONPENENICHUE CIEKTPAJIbHBIX XapaKTEPHCTHK
aMIUTMTYTHOH peméTku. MccienoBanue criekTpa pTYTHOH jammbl. OnpenelieHHe CHEeKTPalbHBIX
XapaKTepUCTHK (Pa30BOM PEIETKH (DIIIENETTa).

55. JIBoiHOE JIyYenpeoMIICHUE.

HBy‘-IeHI/Ie 3aBUCUMOCTHU II0Ka3areiid MNPEJIOMIICHUSA HEOOBIKHOBEHHON BOJHBI OT HaIlpaBJICHUA B
ABOSKOIIPCIOMIIAIONIEM KPpUCTAJLIIC. OnpeﬂeneHHe IJIAaBHBIX ITOKa3aTeieh MMpCJIOMJICHUSA B KPUCTAJLIIC.

56. O6cyxIeHIE TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.

OO0paboTKa MOTYyYEHHBIX SKCIEPHUMEHTAIBHBIX TaHHBIX. AHAIU3 MPUYHH, MPUBOIAIINX K OMINOKaM
U3MEpEHHsl, W pacueT IOrPEIIHOCTeH W3MEpeHHs HCCleqyeMbIX BenuuuH. [IpencraBieHue
NPOJENaHHOW PaboThl B BUJE HAYyYHOTO OTYETA. 3allUTa NONYyYEHHBIX pe3ynsraToB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.



57. Indpakuus Ha yabTPa3ByKOBBIX BOJTHAX.

Nzyuenune nudpakiym cBeTa HA CHHYCOWAANBHONW aKyCTHYEeCKOH perniérke u HaOmoneHue (hazoBon
PELETKU METOLOM TEMHOTIO II0JIS.

58. Pa3zpemarenpHas criocoOHOCTH MUKpOCKoma (MeTox AG6e).

Onpenenenne AU(PaKIUOHHOTO TMpeneia pa3pelieHus 00beKTUBa MHUKpOcKoma mertonoMm Abobe.
Omnpenenenue mnepuoja pemeéroKk MO HUX MPOCTPAHCTBEHHOMY CIIEKTPY, IO H300pakeHHIO,
YBEJIIMYCHHOMY C IIOMOLIBIO MOJIEJIM MUKPOCKOTIA, a TaKXke, 110 OLEHKE pa3pellaronieid criocoOHoCTH
MHKpockomna. [IpocTpancTBeHHAs GUIBTPALU U MyJIbTUILTUIIMPOBAHHUE.

59. O6cykIeHNE TEOPETUIECKUX BOMPOCOB NPEABLIYIIEH TEMBI.
OO0paboTKa NOMYyYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX. AHAIU3 MPUYHH, MPUBOIMIINX K OIIHOKaM
WU3MEPEHUsl, M pacdeT MOTPEeUIHOCTEHl H3MepeHHus ucclieayeMblx BenuuuH. IlpencraBnenue

NpOJICIaHHOW PabOThl B BUJIC HAYYHOTO OTYETA. 3allUTa MOJYyYEHHBIX pe3ynbraToB. OOCyxaeHHe
BOIIPOCA II0 BRIOOPY.

60. Dddexr [Tokkennca.

HccnenoBanne uHTEp(EpEeHIIMH pPACCESTHHOTO CBeTa, MNpoueAmero Kpucrawwl. HaOmoneHue
M3MEHEHHs XapaKTepa MOJspU3aliy CBETa MPH HAJIOKESHUH Ha KPUCTAJLI IEKTPUIECKOTO TOJIS.

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

C moMoIIp0 METo/Ia JIOTIIIEPOBCKOTO CIBUTA B MeccOaydpOBCKOW JTMHHUH TMOTIIONMICHHS HCCIIEyETCs
PE30HAHCHOE TIOTJIONIEHUE -KBAaHTOB, WCITYCKaeMbIX sipamMu ojioBa. Ompeaensercs IONI0KEeHNE
MaKCHUMyMa PE30HAaHCHOTO TOIJIONIIEHHUS, €r0 BEJIMYMHA, a TaKKe OJKCIepUMEHTaJIbHas LIMpHHA
JINHUH.

62. Uccnenosanue ¢ dexra Komnrona.

C nomolpl0 CUMHTHWUBIIMOHHOIO CHEKTPOMETPa UCCIIECAYETCSI SHEPreTUUECKUM CIEKTpP -KBaHTOB,
paccesiHHbIX Ha rmpaduTe. OnpeAesseTcs] IHEPTUs PACCESIHHBIX -KBAHTOB B 3aBUCHMOCTH OT yIUIa
paccesiHus, a TAK)KE SHEPrusl IOKOsI YAaCTHIL, Ha KOTOPBIX MPOUCXOAUT KOMITOHOBCKOE paccesHue.

63. MarHuTHBIH MOMEHT JieTkuX siiaep /SIMP/.

MertonoMm simepHOro MarHuTHoro pe3oHanca (AMP) usmepsitorcst g-hakTopsl MPOTOHA, NEHTPOHA U
aapa GTopa U BEIYUCISIFOTCS X MarHUTHBIE MOMEHTHI. Pe3ynbraTbl CpaBHUBAIOTCS C BEIYMCICHHBIMU
Ha OCHOBE KBAPKOBOM MOJIEJIN aIpOHOB U OJHOYACTHYHONW 000JIOYEUHON MOIENH SAep.

64. CrekTpoMeTpusi Y — U3JIY4YCHHUSI C TIOMOIIbI0 CUUHTHULIIMOHHOTO CHEeKTpoMeTpa. M3mepenue
a0CoOTHON aKTHBHOCTH Tpenapara Co METOIOM Y — Y COBIIaICHUH.

MetomoM - coBHajeHWil wu3MepsieTcs adcoitoTHas akTUBHOCTH mpemapara Co. Ilocme a3toro
OIIpEAEIAETCA SHEPTUS ~-KBAHTOB HEU3BECTHOIO PaJMOAaKTUBHOTIO Mpernapara.

65. OnpeﬂeneHHe OHCPIHUU O YaCTHUILL IO BCIIMIUHEC UX np06era B BO31yXC.

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



66. 3MepeHue BpeMeHU XKU3HU MIOOHOB Ha OCHOBaHMM YIJIOBOI'O PacHpeiesieHUs HHTEHCUBHOCTH
KOCMHUYECKHUX JIy4eH.

C noMoIlbI0 TeNecKoNna U3 JBYX CLUMHTWIIATOPOB U3MEPSAETCSl YIVIOBOE PACIpEAETICHHE KECTKOU
KOMITOHEHTBI KOCMHYECKOTO H3JIydeHHMs. Ha OCHOBE NOIYYEHHBIX NaHHBIX OLIEHHBAETCS BpeEMs
AKU3HU MIOOHA.

67. CUMHTUIUTAIMOHHBIA CUETYHK JJIS JETEeKTUPOBAHUS KOCMUYECKOTO U3JTyYECHHUS.

W3mepsieTcss 3aBUCHMOCTh BEPOSTHOCTH OOpa30BaHMUS JIMBHEH BTOPUYHBIX 3apsHKEHHBIX YacTHI[ B
CBUHIIC OT JIyOUHBI ypOBHsI HaOMIo/IeHusI (KacKaaHas KpuBas). [1o pesyibpraraM OlleHUBaeTCs CPEHIS
SHEPTHsl YacTHII B JINBHE.

68. O6CyX1eHIE TEOPETUIECKUX BOMPOCOB O NPEABIAYIINM TEMaM.

[IpoBepsieTcss 3HaHWE CTyIEHTaMH OCHOB OOpaOOTKM pE3yJbTaTOB JKCIEPUMEHTOB, METOIOB
pETUCTpAllMU YacTUI] U KOHCTpyKiui (oToymHOkuteneld. [lociie 3TOro m3nararoTcsi OCHOBHEBIC
MOJEJIN B3aMMOJICHCTBHS M3JIyUYEHHUS C BEIIECTBOM M 3JIEMEHTHl (PU3MKH BBICOKHX IJIOTHOCTEH
SHEPIUH.

69. M3yuenune 3aKOHOB TEIIOBOTO M3ITYUYECHHUS.

OnTuyeckuM NTHUPOMETPOM C HCYE3AIOUICH HUTBI0O W TEPMOINApPOM HCCIEAyeTCs H3IIyuyeHHe
HaKaJICHHBIX Tell. B Mozenn abCcomoTHO 4epHOTO Teja BEIYUCIISIOTCS 3HAYCHUS MOCTOSHHBIX [Tnanka
u Credana-bonpimana.

70. ®ororhdekr.

Uccnenyercst 3aBucuMOCTh ()OTOTOKA OT BEJIIMYMHBI 3aJI€P’KUBAIOIIETO IMMOTEHIHAIA M YacTOTHI
najaroero usnydeHus. [1o pesyapraTaM BEIYUCISIETCS 3HaYE€HUE TOCTOSIHHOM [1nanka.

71. Arom Bonopona.

I/ICCHCZ[YIOTCSI 3aKOHOMCPHOCTH B OITUYCCKOM CIICKTpC aromMa BOAOPOJA. Ilo pe3yibTaraM
BBIYUCIIAIOTCA IIOCTOAHHAA PI/m6epra JIL ABYX HM30TOIIOB, HX IOTCHHUAJIBI HOHH3AIIUU,
HU30TOIIMYCCKUEC CABUTHU JIMHUH.

72. Dddexr Pamzayspa.

Hccnenyercss sHepreTudeckas 3aBUCHMOCTb BEPOSTHOCTH pacCesHHS MEIUICHHBIX JJICKTPOHOB
aroMaMu KceHoHa. [lo pesyibraramM HW3MEpPEHHH OICHUBACTCS pasMep BHEIIHEH SJICKTPOHHOU
000JIOUKHM aToMa.

73. M3amepenne koddduimenta ociableHus IMOTOKA Y-JIyded B BEIIECTBE M OMNpECliCHHE HX
sHepruu. Pabora o pagnournoHHo# 6€30MacHOCTH.

C noMompl0 COUMHTWUISIUOHHOTO CUETYMKA HU3MEPAIOTCS JIMHEHHbIE KOA(PHUIMEHTH OCIa0IeHUS
IIOTOKA -JIy4el B CBUHLIE, JKeJie3e U altoMuHuM. [1o pe3ynbraram orpenensercsi SHeprus -KBaHTOB.

74. ViccnenoBanne SHEPTETHUECKOTO CIIEKTPa -4aCTHUIl U OlIpeeTieHe UX MUHUMAJIbHON SHEPTHH.

C TOMOIIBI0 MATHUTHOTO CIIEKTPOMETPA UCCIIETYETCsl SHEPTETHYESCKHIA CIIEKTpP -4acTHII TIPH pacriajie
anep uesusa. KammOpoBka crieKTpoMeTpa OCYIIECTBIISCTCS MO JHEPTUH IEKTPOHOB BHYTPEHHEH
KOHBEPCHH.

75. Onbir @panka-l'epua.



MeTofoM 3JEeKTPOHHOTO BO30YXKAEHHS H3MEpSeTCsl JHEprusi NEepBOrO YPOBHS aToMa TIejHs.
CpaBHHMBAaIOTCS PE3YABTATHI, IOJIyY€HHBIE B IMHAMHYECKOM M CTATHYECKOM PEKHUMAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)



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
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16. JlabopatopHsIii mpakTukyMm 1o obmeit pusuxe [Texer] : B 3 7. T. 3 : KBanToBas ¢usuka : yueO.
nocobwue st By3oB / @. @. Uromwn, FO. A. Camapckuid, FO. M. [unentok ; nox pen. 0. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U34., uctp. u gon. — M. : ®uzmarkaura, 2005
—432c.
17. JITabopatopuslii mpakTuKyM 110 001mel ¢pusnke [Texcr] : B 3 T. T. 2 : DeKTpU4eCTBO U MArHETU3M
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.
18. Kanamnaukos H.I1., CmougsipeB M. A./OcHoBbI ¢u3nku B 2-x ToMax M.-Jlaboparopus 3HaHHIA,
2017

JlononHuTenbHAs TUTEpaTypa
1. Kypc obmieti ¢puznku. Mexanuka u MonekyispHas puzuka [Tekct] : yue6. moco0. ans By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JInpmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. Metonp! pemenns 3a1a4 B ooiem kypee ¢pusznku. Mexanuka [Tekcer] : yue0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3xa., ucnp. — M. : Cryzgenrt, 2012 — 382 c.



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

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

5. KoneGanwus v BoHBL. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yueo. mocodue ais
By3oB / I. C. l'openuk ; mon pea. C. M. PeitoBa .— 3-e uzng. — M. : @usmarinut, 2007 .— 656 c.

6. Onrruka [Teker] : yue0. mocobue mnst ¢us. cnen. By3oB / 1. C. Jlanacoepr .— 6-€ u3[I., CTepeoTHIL.
— M. : ®usmamiut, 2003 , 2006, 2010 .— 848 c.

7. JNeMEeHTHI CTATUCTHYECKON MEXaHWKH, TEPMOJANHAMUKY B KUHETHKH [ Tekcr] : [y4ueb. mocobue st
By30B] / U. @. llleroneB .— 2-e u3a., ucnp. — Jonronpynnsrtii : Uaremrext, 2008 .— 208 c.

8. Monexkymnsipras ¢usuka [Texct] : yae6. mocooue mist By30B / A. K. Kukoun, U. K. Kukonn .— 2-e
u3J., nepepad. — M. : Hayxka, 1976 .— 480 c.

9. Konebanwus v BoHBL. BBeneHue B akycTuKy, paguodusuky u ontuky [Tekcr] : yue0. mocodue aiis
By3oB / I. C. l'openuk ; mon pea. C. M. PeitoBa .— 3-e uzn. — M. : @usmarinut, 2007 .— 656 c.

PexomeHnioBaHHast IUTEpaTypa Uil CAMOCTOATEIILHOTO N3yUYCHHUS

1.®usnveckrie 0CHOBBI MexaHuku [ Tekcr] : yue6. mocobue st By3oB / C. D. Xaikua .— 2-e 3.,
uctp. u gorn. — M. : Hayka, 1971 — 752 c.

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

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

5.0THOCUTENBbHO OTHOCUTENbHOCTH [Teker] : [yueb. - MeToa. mocobue st ctyneHToB 1 kypca MOTHU]
/ B. E. benonyukun ; Mock. ¢pu3nko-TexH. uH-T (roc.yH-T .— Jlonronpynusiii : MOTH, 1996 .— 32 c.
6.Tepmonunamuka [Tekct] : yueObnuk s yu-toB / W. I1. bazapos .— 4-e uzn., nepepa0. u gomn. — M.
: Beicmag mxona, 1991 .— 376 c.

7.0nexkrpudectBo [Tekcr] : yued. mocoOue ais CTYISHTOB BY30B : aA01. M-BoMm oOpa3oBanmst Poc.
®eneparun / C. I. Kananrankos .— 6-e uzf., crepeorun. — M. : @uzmatiut, 1985, 2004, 2008 .—
624 c.

8.0nekrpudectBo u MarneTn3Mm [Tekcr] : [yue6. mocobue s By3oB] / O. [lapcenn ; mep. ¢ aHmi. mox
pen. A. W. lllaneaukoBa, A. O. Baiincoepra .— / 3-e uzn., ucnp. — M. : Hayka, 1983 .— 416 c.
9.0ntuka [Tekct] : yue6. mocobue nns By3os / E. U. Bytukos ; mox pen. H. M. Kanureesckoro .— M. :
Bricmas mxoma, 1986 — 512 c.

10.OcHoBs ontuku [Teker] : [yue6. mocobue ais By30B] / M. boph, 3. Bonbd ; nep. ¢ anm. C. H.
Bpeyca, A. U. TonoBamkuHa, A. A. lllyOuna ; nox pexn. I. I[1. MotyneBny .— M. : Hayka, 1970 .— 855
C.

11.®u3nueckas ontuka [Tekcr] : yueOHuk a1t By3oB / C. A. Axmanos, C. 0. Hukutun .— M :
H3n-Bo MI'Y, 2004 .— 656 c.

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

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit GusnKu
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnnorexa dusrexa, pasnen «duznkay.
http://www.physics.ru- 00pa3oBaTenbHBII CAlT C 37IEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- heaepanbusiii nopran «Poccutickoe o0pa3oBaHue».
http://benran.ru-6u6GmuoTeKa MO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

S =

http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTupoBanus B cdepe 00pa3oBaHHUsL.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nanubix koMibtotepax ucnomib3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
pOrpaMMBbl, pa3paboTaHHbBIE TPOTPAMMHICTAMH y4eOHO-METOAMYECKOTO IEHTpa Kadeapsl.



B npouecce camocTosATeIbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIOJIb30BAHUE TAKUX IPOTPAMMHBIX
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 PeE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYJCHT AOJKCH 3HATh!:

YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHOW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis paboThl CTyleHTa HajJ TEMOMU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTCHHUC U KOHCIICKTUPOBAHHC peKOMeHI[OBaHHOﬁ JINTCPATypBhI,

- mpopaboTKy ydeOHOro Marepuaina (10 KOHCIEKTaM JIEKIMH, y4eOHOW W HaydyHOU JIUTEpaType),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- pelIeHue 3a/ay, pejiaraeMbIX CTYI€HTaM Ha JIEKIUAX U IPAKTUUYECKUX 3aHITUAX,
- IOJATrOTOBKY K IIPAKTHMYECKUM 3aHATHUAM, KOJJIOKBHYMaM, 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[loka3zarenem BiaJeHHs] MaTepHaAIOM CIY)KUT YMEHHE pewarh 3afgadd. s GopMHUpOBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIle
3agay. [Ipu pemienun 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEICHMS. 3HAUUTEIbHO OOJIETYUTh PELICHUE 3a7a4d 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 U3YUCHHBIE OCHOBHBIC onpeaeeHNs, (HOPMYIUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TPaBWIO, MPOBOMUTCS KopoTkwii (10-15 MUHYT) ompoc 1o Marepuany
MPOLICAIINX 3aHATHH B YCTHOW MM MUCHMEHHOM (opme. OOBIMHO NMPHUACPKUBAIOTCS CIEAYIOLICH
CXEMBI: U3y4YEeHHE Marepualia JIeKIIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyllaHa JEeKIUI
(10-15 muHyT); MOBTOpEeHHE MaTepualla HakaHyHe cieaytomen ysekuuu (10-15 munyT), nmpopaboTka
y4eOHOro MarepHaja 1o KOHCIEKTaM JISKIMH, y4eOHOH 1 Hay4HO# JuTepaType, MOArOTOBKA OTBETOB
Ha BONPOCHI, NMPEeIHA3HAYCHHBIX ISl CAMOCTOATENBbHOTO M3ydeHus (1 yac Henmenro), MOATOTOBKA K
NPaKTHYECKOMY 3aHATHIO, pemieHue 3amad (1 wac). BaxkHo nOOMTHCS NMOHUMAHUS H3y4aeMOro
Marepuaia, a He MEXaHW4YeCKOro ero 3armoMuHaHus. [lpy 3arpygHeHMH H3ydeHHUsS! OTACIBHBIX TEM,
BOIIPOCOB, CleAyeT oOpamiarbcs 3a KOHCYJIBTALMSMU K JICKTOPY WJIM IIPENOAaBaTeNio, BEAyIEMY
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIISICTCS BBITIONHEHUE JIOMAIIHUX Pa0oOT, KOTOphIE O(QOPMIISIOTCS B
CHEIUANbHO OTBEAEHHON IS 3TOTO TETPAJIN U CHCTEMAaTHYECKU CAAIOTCS HA IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: 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

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

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

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
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAlMU TPHU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

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

[IK-1.6 3HaeT OCHOBHBIC MpaBWJia TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO 1abopaTopun

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

[IK-1.8 Brnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHNs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUTH OIEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinabl «O0mas pu3nka: 1adopaTopHbIN MPAKTUKYM» 00yUaroIIUACs TOJKEH:

3HAThb:
- MCTOAUKY ITPOBCACHHUA SKCIICPUMCHTA,

- MeTOIuKy 00pabOTKH MOTYYEHHBIX Pe3yJbTaToB.

yMeThb:




- paborarh C COBpEMEHHBIM HU3MEPUTEIBHBIM 000PYIOBaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOMYyUYCHHBIE SKCIIEPUMEHTAIbHBIC TaHHBIC.
BJIaJeTh:
HaBBIKAMU Pa0OTHI C COBPEMEHHBIM U3MEPUTEIILHBIM 000pyIOBaHHEM;
OCHOBHBIMH MaTeMaTU4eCKUMU UHCTPYMEHTaMU, XapaKTePHbIMU JUIS 3a/1a4 MEXaHUKH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO



3. [lepeyeHb THMOBBIX KOHTPOJILHBIX 3a/1aHHI{, HCIOJIB3YeMbIX IS OLlEeHKH 3HAHUM, yMe-
HUM, HABHIKOB

[Ipomexxyrounasi arrecranus mo aucuuruinHe «OOmias ¢u3uka: J1a00paTOPHBINA MPAKTHKYM)
ocytiecTBIsieTcs B hopme AudGhepeHIIUPOBAHHOTO 3a4ETA.

Jnis momydeHus 3a4éra CTyIEeHTY HEOOXOIMMO BBIMOJIHUTH 3aJJaHHOE KOJIMYECTBO JabopaTop-
HBIX pa0oT. JIJis BBIMOJHEHHSI KX 101 1Tab0paTopHOI paboThI CTYIEHT AOKEH MOJATOTOBUTHCS K
BBITIOJIHEHUIO PalOThI, CIaTh MOATOTOBKY MPENOJABATENI0, BBHINOJHUTH IKCIEPUMEHTAIBHYIO
4acTh pabOThI, BHIIIOJIHUTE HEOOXOMMbIE PacuéThl U 0OPMUTH PadOTY, caTh paboTy mpenoaa-
BaTeno. [ momyyeHus 3ayera no Kaxaoi pabore mpeaycMOTPEHbI KOHTPOJIbHBIE BOIIPOCHL:

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

C Kakoi TOYHOCTBIO U3MEPATH JJIMHY CTEPXKHS U COTPOTUBIIEHUE TEPMOMETPA MPH J10-
CTUTHYTOI TouHOCTH AL?

Kaxkoii Bkiag B omrOKy U3MEpPEHHUS 0L BHOCST MOTPEITHOCTH M U3MEPEHHH IIEHBI ICTICHUS
OKYJISIPHOM HIKAJIbI, B ONIPEACICHUH MTOJI0KEHHUSI METKH, B U3MEPEHHH KOMHATHOW TeMIIe-
paTypbl ¥ NOTPEIIHOCTh TEMIIEPATYPHOTO KO PHUIINEHTA COIPOTHBIICHHUS?

bnn3opykue u qanbHO30pKHe HAOII0JaTeNn HaCTPauBatOT MUKPOCKOI TaK, 4TO U300pa-
xeHue |2 0ka3pIBarOTCs HA OYCHB MAJIOM HJIH, HA00OPOT, 0YCHb OOJIBIIOM PACCTOSIHUH OT
rnaza. Kakoe u3 yBenmuueHuid — TMHEWHOE WITH YIIIOBOE — IIPH ATOM MEHbIIE MEHSETCS?

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

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

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

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

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

STHHKA.

Merton 0aJNIMCTHYCCKOTO MasiTHUKA, COBCPHIAOMICTO MMOCTYIATCIIbHOC ABUKCHUC

KoHTpoIIbHBIE BOIIPOCHI

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

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

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

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

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

6. KakoBbl TpeOOBaHUS K YCTAHOBKE OPYXKHsI?

Yro BiMsET Ha 3aTyXaHUe KoleOaHUH OAJUITMCTUYECKOTO MasiTHUKA?

8. Kakwue nomymienus, cienannble Ipu BeiBoje GopMydsl (5), MOT'YT ObITh TPOBEPEHBI
HKCIIEPUMEHTAIBHO?

~



9. Jlnst yero HUTH MOABECA pa3BeCHBI B OMIEPEYHOM HAIPaBICHUU?
MeTto KpyTHIBHOTO OAIITUCTHYECKOTO MAasITHHKA

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cka3biBaeTcsi Ha IPUMEHUMOCTH JIaHHOTO METO/a OTJIMYHUE YTIiia, MO KOTOPhIM
HaIpaBJieHa CKOPOCTb ITyJIH K IOBEPXHOCTU MULIEHH, OT MIPSIMOT0?

2. llpu xakuX aMIUIUTYyaX KoJIeOaHW MasgTHUKA CIe1yeT U3MEPATh NEPUOIbI?

Kak Bnusier uMmynbsc myau Ha KojebaHus MasiTHUKa?

4. Kakas 107151 SHEpruM MmyJu rnepexoaut B Terio B lu Il onbiTe B pe3yibTare coyaape-
HUS C MasITHUKOM?

w

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

erCTOO6p33HOM MasTHHKC.

KOHTpOJ’IBHHe BOITPOCHI

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

KaxoBa posib TONIIMHBI U yIPYTOCTH HUTHU B OIBITE?

3. Kakyio BennunHy B JTaHHOM KCIIEPUMEHTE CIIEyeT H3MEPATh ¢ HanOOJIbIIeH TOYHO-
CTbIO?

4. Cdopmynupyiite u nokaxute teopemy I toiirenca-1lIreiinepa.

N

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

I'0 IIoABECA.

KoHTpoJIbHBIE BOIIPOCHI

[Tpu KaKWX YIPOIIAOIINX MPEATOIOKEHHUIX BhIBeieHa hopmyia (10).

MO>HO 111 I0JIB30BATHCS IIPEMIOKEHHBIM METOOM ISl OIPEIETICHUS MOMEHTOB UHEP-
IIUH TEJI B TOM CITy4dae, KOTJa OCh BpallleHus m1aTGopMbl He IPOXOIUT Yepe3 EHTP Mac-
ChI?

Beisenute popmyny I'oitrenca-1reitnepa.

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 MHEPLIMH TBEPIOTO Tena?

Kak BBITIAIUT 3IIMIICOU MHEPIMH KyOuKa?

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

Pa6ota 1.2.5. UccnenoBanue BEIHYKIEHHOM PEryJIIpHON MPEIeCCHH THPOCKOTIA.
KoHTpoIibHBIE BONTPOCHI

Yro takoe rupockon? KakoBbl ero o0CHOBHbIE CBOMCTBA?

OTuero 3aBUCTU CKOPOCTh PETrYJIPHOM MperecCuu rupockomna’?

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

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

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



Pa6ota 1.3.1. Onpenenenne moayis KOHra Ha ocHOBE uccnenoBanus nedopmanuii pac-

TSDKEHUS U U3ruoa.

No gk

w

KoHTpoJIbHBIE BOIIPOCHI

Kakue ocHOBHbIE HCTOYHUKH TOTPEUIHOCTH M3MepeHuil? Kakum o0pa3oM MOXKHO
YMEHBUIUTh IOIPEIIHOCTH?

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-
MHUPYEMBIM COCTOSTHUEM?

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

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

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

Jst gero B mpubope JlepmanToBa HexHa TuTomaaka M?

Pa6ora 1.3.2. Onpenenenue Moayst KpydeHUsI.
KoHTpoJibHBIE BOITPOCHI

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

Kak mensiercs nepuoj kojaebaHuil pyu yBEIMUEHUU UX 3aTyXaHus?

Kakoli MeTos1 npeanoyTUuTeNbHEE Ha IPAKTUKE: CTATUUECKUN WM TUHAMUYECKUM?

Kaxk o1ieHUTh NOrpemHOCTh U3MEPEHUS MOLYJISI KPYUEHUS IIPU ONPEIEIEHUN €ro U3 rpa-
duka B koopauHarax 12, T2?

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

TPYOKH.

KoHTpoJIbHBIE BOITPOCHI

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

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

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

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 MPOUCXOIUT JAMUHAPHOE TEUEHUE )KUAKOCTH 10 TpyOe. Kak Oyzaer
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
JMHEHHOT0 AKCTPANOIUPOBAHUS TONBITATHCS HAMTH JJaBIeHUs Ha KOHIax Tpyosr T?

Pa6ota 1.4.1. 3yueHue GpU3NIECKOTO MasSTHHUKA.
KoHTpoJIbHBIE BOIIPOCHI

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

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

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
HUTAX?

5. Cdopmynupyiite u nokaxute Teopemy I roiirenca-IlIreitnepa?

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 U3MEHATHCA,

Pabora 1.4.3. VccnenoBanue HeMMHEWHBIX KOJeOaHUH TITMHHONEPUOAHOTO MAaATHHKA.
KoHTposibHBIE BOTPOCHI

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

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

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

PaGora 1.4.4. VccnenoBanue cBOOOMHBIX KOI€OAHUN CBA3HBIX MAsSTHUKOB.



KoHTponbHbIE BOTPOCHI

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

Kakue xonebanust Ha3pIBAIOTCS MaPIHATHHBIMU?

[Tpu kaKoM HayaJIbHOM YCJIOBHMM BO3HUKAET [TOOUYEPEHAS pacKayka MasiTHUKa?
BriBemute Gpopmyny (17).

o~ E

Pa6ota 1.4.5. 3y4yeHue koineOaHuil CTPYHBI.
KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

5. Ilpu kakoM ycroBHUM BIHUSHUEM Oeryiieil BOJIHbBI Ha KApTUHY KOJeOaHUI CTPYHBI MOXKHO
npenedpeus? Kak 3T0 yciioBHE MOXKHO MPOBEPUTH MPU MPOBEICHUH dKCIIEpUMEHTA?

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

1. Kakue mexaHuueckue koieOaHus Ha3bIBAIOTCA YIbTPa3BYKOBBIMU?

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

3. Hanmmmute BbIpaxkeHue 11t Oeryuieil BOIHBI.

4. 1lpu KakuX ycIOBHSIX BO3MOKHA HHTEPPEPEHIUS BOJIH?

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

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

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

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

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

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



MBIM MaTE€pPHAJIOM HaXOIUTCS KIMHOBHHAS YaCTh IUIEKCHUIIIACOBOTO Iyna. OLeHnuTe BEln-
YUHY 3TON MOTPEIIHOCTH, HCXO/S U3 pa3MepoB Iyma 1 odpasia.

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

Pabora 2.1.2.

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

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

3. Tlouemy mpu HaMOJIHEHUH COCYAa BO3AYX B HEM HarpeBaercs?

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

PaGora 2.1.3.

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

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

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

Pa6ora 2.1.4.

1. Kak onpenensroTcs yaenbHas U MOJSIpHAs TEIII0EMKOCTH?

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

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

Pabora 2.1.5.

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

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

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

Pa6ora 2.1.6.

1. Yem ornmuaroTcs peajbHbIE ra3bl OT UACATbHBIX?

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

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

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

Pabora 2.2.1.

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

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

PaGora 2.2.2.



1. Tlouemy TEIIOOTBOJ OT HUTH IAJaeT MIPH YMEHBIICHUU AaBICHUS OT HECKOIBKUX TOP JIO
JIECATBIX J10JIeH Topa?

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

Pabora 2.2.3.

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

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

3. OueHuTte BIUSHUE TEIIOOTAA4X Yepe3 KOHIIbI POBOJIOKH.

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

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

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

Pabora 2.2.4.

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

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

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

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

Pab6ota 2.2.5.

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

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



Pabora 2.2.6.

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

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

PabGota 2.2.7.

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

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

Pa6ora 2.3.1.

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

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

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

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

Pabora 2.3.2.

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

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

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

Pa6ora 2.3.4.

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

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

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

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

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



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

Pabora 2.4.1.

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

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

Pa6ora 2.5.1.

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

2. Tloyemy cnemayet u3MepsaTh UMEHHO MaKCHMAJIBHOE JaBJICHUE?

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

4. TlouyeMy my3bIpbKHU HE JOJKHBI KacaThCs AHA?

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

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

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

Pabora 2.5.2.

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

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

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

4. BeiBegute popmyimy (8).

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

PabGota 2.5.3.

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

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

PaGora 3.1.1.

1. TlpuBenute Gpopmymy JUisl MOJISI TOYEYHOTO MAarHUTHOTO AUIIOJSL.

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

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



KOCTh yCIIeBaja pa3psiKaThbesi MEXKAY 3aMbIKaHUSIMU BUOpaTopa?

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

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

Pabora 3.1.2.

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

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

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

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

Pa6ota 3.2.1.

1. Yto Ha3BIBACTCS MMIICIAHCOM SJICKTPUUYCCKOM 1ern?

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

Pabora 3.2.2.

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

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

3. U3 dero ckiagpiBaeTCs aKTUBHOE COMTPOTHBIIEHUE KATYIIKH C CEPIACYHUKOM?

4. TlosicHute npUHIMI pabOTHI BaTTMETPA.

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

6. Ha kakoii yacToTe ryaut Katymka?

Pabora 3.2.3.

1. TlpuBenute Bce u3BecTHbIC BaM onpeneneHus pesoHaHca.

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

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

5. 3aBUCAT JIM MOTEPHU SHEPTHH OT YaCTOThI TOKa?

6. Ilomyuute popmyiy, cBs3bIBatomyto Rpes u rL.

Pabora 3.2.4.

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

2. Kakas mmockocTh Ha3bBaeTcs (pa3oBoO TIOCKOCTHIO KOeOaHu i ?

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



Pabora 3.2.5.

1. BeBenure dpopmymy (2.57).

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

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

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

Pabora 3.2.6.

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

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

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

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

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

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

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

8. Bemeaure hopmyiry (30).

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

Pabora 3.3.1.

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

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

3. OOBsicHUTE NPUHIMIT PaOOTHl MIIIIMBEOEpPMETpA.

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

Pa6ora 3.3.2.

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

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



Pabora 3.3.3.

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

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

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

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

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

Pabora 3.3.4.

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

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

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

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

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

Pabora 3.3.5.

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

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

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

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

Pa6ora 3.3.5.

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

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

Pabora 3.4.1.

1. OObsicHUTE CYyTh METOJIa U3MEPECHHSI MATHUTHOW BOCTTPUUMYUBOCTH.

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

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



4. Kak npoBepuTh IKCIIEPUMEHTAIbHO, BIMSIET JU HAMAarHUYEHHOCTh BECOB HA Pe3yJIbTaThl
M3MEPEHHS] MAarHUTHOW BOCIIPUUMYHUBOCTHU?

Pabora 3.4.2.

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

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

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

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

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

Pabora 3.4.3.

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

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

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

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

Pabora 3.4.4.

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

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

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

Pa6ota 3.4.5.

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

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

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

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

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



L = LO[1 — m sin(2wO0t)].

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

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

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

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

Pazpen S.

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

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

3. Urto Takoe nebaeBCKHI paanyc SKpaHUPOBAHHUS?

4. Jlaiite onpesesieHne NOHATHUSA TJ1a3Ma.

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

6. Uem ompexpensieTcs BEIMYUHA 30HI0BOTO TOKA HACHIIIICHUS?

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

Pabora 3.5.3.

1. Kakue koneb6aHus Ha3bIBAIOTCS PEIAKCALUMOHHBIMU?

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

3. Tloyemy HampspKEHHE TallIeHHUs CYIIECTBEHHO MEHBINE HAMIPSDKEHUS 3a5KUTaHuUs ?

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

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

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

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

Pa6ora 3.6.1.

1. Hapucyiite cnektpsl F(m):

a) OECKOHEUHO JITTMHHOW CUHYCOH/IBI;

0) cuHyCOUAbl KOHEUHO JITHBL;

B) MIEPUOAUYECKON MOCIETOBATENEHOCTH 1IyTOB;

T') IEPUOUYECKON TTOCTIEA0BATEIHHOCTH MPSIMOYTOIBHBIX UMITYIHCOB;

1) OHOTO ITyTa;

€) OJHOTO MPSIMOYTOJILHOTO UMITYJIbCA.

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

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

Pabora 4.1.1.



1. TlokaxkuTe, 94TO €CIM PACCTOSTHUE MEXTY MPEAMETOM M IKpaHOM TpeBbImaeT 4f, To n300-
pa’keHHEe Ha SKpaHe MOKET OBITh MOIYYEHO MPH JBYX PA3IMYHBIX MO0 HKEHHSX JIMH3BI.

2. Onumwure METOIUKY U3MEPEHHS (DOKYCHBIX PACCTOSIHHI OTPHUIIATEIIBHBIX JIMH3.

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

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

5. JlaiiTe onpenencHus chepruIecKoil U XpOMATHUECKOH abepparuii.

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

Pabora 4.1.2.

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

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

3. Tlpu KaKoM yCIIOBHH YTIIOBOE YBEIHMUCHHE MUKPOCKOIIA PABHO MOTIEPEUHOMY?

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

Pabora 4.1.3.

1. Yto HazbIBaeTCs MOJIHBIM BHYTPEHHUM OTpaskeHUuEeM?

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

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

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

Pabora 4.2.1.

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

2. Kax pacnonoxensl koiblia HproTOHa B IpOXosiieM cBete?

3. Tloyemy mmpuHa KoJjel yObIBaeT ¢ yBeIUUEHUEM MOPsIKa?

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

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

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



7. Tloyemy nHTEp(hEpEHIIMOHHBIE KOJIbIIA OOIBIINX HOMEPOB KaXKYTCS Pa3MbITHIMU?

Pabora 4.2.2.

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

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

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

Pa6ora 4.2.3.

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

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

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

Pabora 4.2.4.

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

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

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

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

PaGota 4.2.5.

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

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

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

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

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



Pabora 4.2.6.

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

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

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

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

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

6. Kax mcrosb30BaTh TUCTOrpaMMy KaMmephl IS €€ HacTpOHKu?

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

Pa6ota 4.3.1. 3y4yeHue audpakiyu CBeTa.

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

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

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

4. BeiBenute popmyny (8). Ha nmpumepe pa3MbiTust HHTEpPEPEHIIMOHHON KapTHHBI
IPY MIAPOKOM HCTOYHHKE OOBSICHUTE, YTO TAKOE MPOCTPAHCTBEHHAs! KOTEPEHT =
HOCTb.

5*.Kak cBsi3aHa BUIHOCTb HHTEP(HEPEHIMOHHONW KapTUHBI C IPOCTPAHCTBEHHOH Kore =
PEHTHOCTBIO UCTOYHMKA? YeM oTIu4atoTcs rpauKu BUJHOCTH MTPH JUCKPETHOM

U HETIPEephIBHOM W3MEHEHUH ITapaMeTpoB UCTOYHUKA? To ke 1711 BpeMeHH ol Ko<=
TepEHTHOCTH.

6*.Chopmynupyiite Teopemy badun'e.

Pabota 4.3.2. J/Iludpakuus cBeTa Ha yJIbTPa3ByKOBOW BOJIHE

KoHTponbHbIE BOIIPOCHI

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

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

3*.B uém oTimarie MeTo1a TEMHOTO OIS OT MeTo1a (Pa30BOro KOHTpacTa?

4% ChopMynupyiTe IKCIIEPUMEHTATBHBIN KPUTEPHI TOTO, YTO aKyCTUUYECKAs perieT =
Ka SIBJISIETCS 9YUCTO (ha30BOM.

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



yToOBI Ha PKpaHe Habmonanacy audpakurnonHas kaptuaa Opaynrodepa?

2. Iloyemy npu HaOMOACHUN AU(PAKINK HA YAAIEHHOM SKpaHe TU(PPaKIUOHHBIE
MaKCHMYMBI B CITy4ae KPYITHBIX CETOK MEPEKPLIBAIOTCS?

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

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

5 Kakoit mpocTpaHCTBEHHBIN QUIBTP CIASAYET PACIOIOXHUTh B 3aiHeH (HOKATbHON
IUIOCKOCTH OOBEKTHBA, YTOOBI MOJIYUYUTh B INIOCKOCTH P2 n3obpaxeHnue ceTku

C YMEHBUICHHBIMU B JIBa pa3a JMHEHHBIMHU pa3Mepamu siueek?

Pa6ota 4.3.4. Meton npeobpaxenus Oypbe B ONITHKE

KoHnTponbHbie BOpochl

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

p2?

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

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

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

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

Pabora 4.3.5. 3yueHue ronorpaMmsl

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

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

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

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

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

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

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

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



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

Pabora 4.4.1. AMmumntynHas TudpakiuOHHAs PEIIEeTKa

KoHTpoJIbHBIE BOIIPOCHI

1. laiiTe onpeseneHne CIEKTPAIbHBIX XapaKTEPUCTHK AU(PAKIIMOHHON PEIIETKY.

2. Chopmynupyiite kpurepuii Penes.

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

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

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

Pa6ota 4.4.2. ®a3oBas qudpakiimoHHas penieTka.

KoHTponbHbIe BOIPOCHI

1. MaiiTe onpeaeneHus: CIEKTPAIbHBIX XapaKTEPUCTUK SIIIENeTTa.

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

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

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

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

Pa6ora 4.4.3. 3ydyeHne npu3Msbl ¢ TOMOIIbIO TOHUOMETPA.

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

Pabora 4.4.4. Uarepdepomerp Padpu-Ilepo

KoHTposibHBIE BOITPOCHI

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

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

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



dbepomeTpom?

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

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

Pabota 4.5.1. I'enuii-HeOHOBBIH J1a3ep.

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

Pabora 4.5.2. IntepdepeHnus 1a3epHoro u3mydeHusl.

KoHTponbHbIE BOIIPOCHI

1. O0bsicuuTe IpUHLIUIL AeiicTBUsS pomba DpeHens.

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

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

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

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

Pa6ota 4.5.3. Cxanupyroniuii ”HTeppepomMeTp.

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

4. B uém cocTouT ycinoBue Bo30yxkaeHus azepa?

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

6. Kak paboraer nosnsipuzalinoHHas pa3Bss3Ka?

7*.I1pu xakou yuHe pesoHaropa He—Ne-nazepa, He3aBUCUMO OT YPOBHS HAKAYKH,
reHeparus BO3MOXKHa He 0oJiee 4eM Ha OJJHOM Moie (0THOMOIOBBIH a3ep)?

Pa6ota 4.6.1 UnTepdepeHIys 31eKTPOMarHUTHBIX BOJIH MUJUTMMETPOBOTO JHATIa30HA.
KoHTpoibHBIE BOIPOCHI

1. BeiBenute cootHomenue (1).

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



el aHTEHHOM, JIMHEHHO oIS pu30BaHa’?

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

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

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

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

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

Pabora 4.6.2. TyHHenupoBaHue MUJUIMMETPOBBIX PaJHOBOJIH.

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

Pabora 4.7.1. JIBoitHOE TydenperoMIIeHHE.

KoHTtposbHbIe BOIPOCH!

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

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

3. JlaiiTe onpezeneHue riaBHbIX MOKa3aTeael NpeIoMIeHHUS.

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

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

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

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

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

OCH BpallleHUs IPU3MBbI?

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

Pabota 4.7.2. D dexTt [Tokkennca

KoHTposbHbIE BOIPOCHI

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

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

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

4. ITouemy npu U = 1

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

5. OtleHuTEe OTHOCHTEIHHOE H3MEHEHHE MTOKA3aTeNsl MPEIIOMIICHHSI TAHHOTO KPUCTal =



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

Pabora 4.7.3. ITonspuzanus

KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

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

6. [Touemy cBeT OT BeuepHero Heba MoasIpru30BaH?

Pa6ota 4.7.4. BpanieHue mioCKOCTH MOISPH3aIUH.

KoHTposibHBIE BOIPOCHI

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

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

3. YTto Ha3bIBAIOT y/IE€JIbHBIM BpallleHueM?

4. Kak pabotaet nonspuzanuonHas nmpusma Hukomns?

5. OnummTe NPUHIMIT YCTPOICTBA U pabOTHI MOIAPUMETPA.

6+.IIpu uccnenoBaHUY MarHUTHOTO BPAILEHUS MIIOCKOCTU MOJISIPU3ALUU HHOT 1A TIPU
MEHSIFOT YCTPOHCTBA C MHOTOKPATHBIM IPOXO’KICHNEM CBETa B 00pasiie B HAIIPABICHUH T10 U
MPOTUB MAarHUTHOTO 1MOJsi. OOBSCHUTE, TTOYEMY B 3TOM cirydae 3(hPEeKTIoOBOPOTa MIOCKOCTH
MOJIIPU3ALMU HAKATUIUBAETCS.

Pa6ora 1.1
SKCITEPUMEHTAJIBHAA TIPOBEPKA Y}’ABHEHHH AUHINTENHA JISL ®OTODD-
®EKTA U OITPEJEJIEHUE ITOCTOSAHHOMU ITJIAHKA

1. Yro Takoe BHeMIHUHN GoTo3PdexT? 3anummre u 00bSCHUTE YpaBHEHHE DUHIITEIHA.

2. Kakue ¢akThl CBUAETENBCTBYIOT O HAIMYUU Y (POTOAIJIEKTPOHOB HavalbHOM KHMHETHYE-
CKoM sHeprun?

3. [Touemy (hOTORNIEKTPOHBI BHIXOAAT U3 METAJJIa C pa3JIMUHOW CKOPOCThI0? OTYero u Kak
3aBUCUT MaKCUMaJIbHasi CKO-POCTh (POTOIEKTPOHOB?

4. OT 4ero u Kak 3aBUCHUT MOTOK (POTORIEKTPOHOB, T.€. YUCIIO BJIEKTPOHOB, BBIPHIBAEMBIX
CBETOM B €TUHUILy BpEMEHU?

S. Yro Takoe “kpacHas rpaHuna”’ ¢orodddexra 1 OT 4e—TO OHa 3aBUCUT?

6. N306pa3ute oOmmii B BOJIbTAMIIEPHON XapaKTepU "CTUKU (OTORIEMEHTa U OOBSICHUTE

XapakTepUCTHKH (oTodIe-MeHTa, B ToM umcie u 3aBucuMmocth I(U) B oGmactu oOpaTHBIX
HanpspkeHud U > 0. Uto Takoe 3aaepkuBaronuii nmoreHuran Uo U yeM onmpeaensieTcs ero 3Ha-
YyeHue MpH 3a/laHHON YacToTe cBeTa?

7. 3anumuTe BEIpaXeHUE 3ajep KuBatomiero nmotennuana Uo OT IUTMHBI BOJTHBI A Ut POTO-
addekra B cmydae poTokaTtona ¢ paboTol BeIxoaa A.
8. N300pa3ute ceMeiCcTBO BOJBTAMIIEPHBIX XapaKTEepU CTUK (POTO3JIEMEHTa MpH 00sIyde-

HHUH €T'0 CBETOM ITOCTOSTHHOM MHTeHCUBHOCTH | 11 ¢ yactotamu vl =v 0,v2=2v0,v3=3v 0, rme
v0 - yacToTa, COOTBETCTBYIOLIas KpacHOU rpanuie Gotodddexra.



Q. N3o0pasure rpaduk 3aBUCUMOCTH 3aJCP)KUBAIOIICTO TMOTEHIIMAIa OT YacTOThl O0IydYa-
fomiero cBeta. Kak mo sTomy rpadguky onpeaenuts nocrosunyio [lnanka h?

10.  Kak no rpaduky 3aBucumoctu UO(V) MOKHO IMOKa—3aTh, 4TO MIPH YaCTOTaX 0OJIydarome-
ro ceera v < v0 ¢otord ekt HeBO3ZMOKEH?

11.  Yewm ompenensieTcsi 3HaYCHUE TOKA HACBIIICHHUS /,, IPU 3aIaHHONH HHTEHCHUBHOCTH CBETa?
12. N300pa3ute ceMelcTBO BOJIBTAMIIEPHBIX XapaKTEPU "CTUK (OTORIEMEHTA TpH 00Iyde-
HHUU CBETOM IOCTOSIHHOM 4acTO Tkl vV ¢ mHTeHCcuBHOCTAMU 1\ =1, /2 = 21, /3 = 31.

13. JIBa QorodnemMeHTa UMEIOT 3EKTPOJbl B (OopMe Ma"pUKa M KOHIEHTPUUYECKOU eMy

cheprl. Y omgHoro ¢oroanemerTa chepa - GOToOKaTom, a y Apyroro - aHoma. PoTorneMeHTsl 00-
JyHaIOTCS CBETOM C 33JIaHHOM YacTOTOM V Tak, YTO TOKU HACHIIIE "HUS OJMHAKOBBL M300pa3u-
T€ Ha OJHOM PHUCYHKE NMPUMEPHBIN BUJ BOJIBTAMIIEPHOW XapaKTEPUCTUKH (OTORIEMEHTOB U
00BSICTHUTE UX OTIUYHE.

14. CornacHo MpenCcTaBICHUSIM KJIACCUUYECKOW (DM3UKH CBET - 3TO HEMpPEphIBHAS AJIEKTPO-
MarHUTHAs BOJHA, YJICKTPUUYE "CKOE T0JIe KOTOPOU B 3aJJaHHON TOYKE MPOCTPAHCTBA H3MEHSETCS
o 3akony E(t) = EOcos(cot + (p), rae to = 2nv - yactoTta cBeta. Mcxoast U3 Takol TOYKH 3pEHUS,
OTBETHTE Ha CJICYIONINE BOMPOCHI U COMOCTABHTE UX C OMBITHBIMU JIAHHBIMH:

. BO3MOJKHO JI B MpUHIIHKIIE siBJIcHHE PoTordderTa?

. OTYETO M KaK JI0JDKHA 3aBUCETh KHHETUYECKasi JHEP THUs (POTOIIEKTPOHOB?

. OTYEro M Kak JOJDKHO 3aBUCETh YHCIIO AJICKTPOHOB, BHIPBAHHBIX CBETOM B €IMHUILY Bpe-
MeHU?

. JOJDKHA JIM CYILIECTBOBATH KpacHas Tpanuia ¢porosp—gpexra?

. BO3MOYKEH T (POTOADPEKT MPH 0UEeHb MaJIbIX HHTEH "CUBHOCTSAX 00JIy4aromIero ceera’?
Pabora 1.2

NCCIIEJOBAHUE DOPEKTA KOMIITOHA

1. Kakne mporiecchl B3aMMOJEHCTBHSI y-KBAaHTOB C BEIIECTBOM IPUBOJAT K OCIA0JICHUIO
HEepBUYHOTO MTOTOKA?

2. B dem coctout 3¢ ekt KOMITOHOBCKOTO paccesHus? IIpu Kakux SHEprHsiX /-KBaHTOB
3TOT MPOLIECC BHOCUT CYIIECT "BEHHBIN BKJIAJ B OCJIA0JICHNE IEPBUYHOTO OTOKA?

3. Kak 3aBHCAT ce4YeHHS TOMIICOHOBCKOTO M KOMITO "HOBCKOTO PAaCCESHHH OT aTOMHOTO
HOMepa pacceuBarens Z?

4. Vcnonp3yst 3aKOHBI COXpPAHEHUS, MOyYUTe (OPMYITY, OTIMCHIBAIOIIYIO 3aBHCUMOCTH TI0-
TEpU PHEPTUU OT yIjla pacces Hus y-KBaHTOB IpH ¢ ¢pexre KomnToHa.

5. [osicHuTe IPUHIMT NEHCTBUS CIUHTHIUISIIHOHHOTO CIIEKTPOMETPA.

6. Onumire, Kak Mpeodpa3yeTcst F3HEPrus Nalalollero y-KBaHTa B AJIEKTPUUYECKUI UMITYIIbC
Ha BbIxozie POVY?

7. Jlnst yero npu u3MepeHusx noja B = 0° B KOJUJIMMATOp BCTaBJsieTCs CBUHIIOBas Auadpar-
Mma?

8. Kak u3BecTHO, (hOTONMK OTAETIEH OT KOMITOHOBCKOI'O PAaCHpeeNeHHs] Y4acTKOM, B KO-

TOPOM CUeT CUJIbHO yMeHbIIeH. Kak Benrka mupuHa 3toro untepsana? Ilouemy oH Bo3HuKaet?

Pabora 1.3
N3YUEHUE PACCESHUA MEJJIEHHBIX DSJIEKTPOHOB HA ATOMAX (OD®®PEKT
PAM3AVYDOPA)

1. B uem 3akmiouaetcs addekr Pamzayspa U Kak ero MOXKHO SKCIIEPUMEHTAILHO HaOIIO-
IaTh?
2. Oxapakrepu3yiTe “KJIaCCHUYECKHI~ MEXaHU3M pac—CesHHUs dJIEKTpPOHA Ha aTOMe U 00b-

SCHUTE, KaK M TOYeMYy JOJKHA 3aBHUCETh BEPOSATHOCTH PACCESHUS OT CKOPOCTH JJEKTPOHA B
pam—Kkax 3toro noaxoaa? KakoBa 3Ta 3aBUCUMOCTH B ACHCTBUTEIHLHO "CTH?

3. B uem mpuHIHMNHATBEHOE OTIMYUE KBAHTOBO- MEXAHUYECKOTO CIIOCO0a OMMCAHUS paccesi-
HUS DJIEKTPOHOB Ha aToMax OT KJIACCUYECKOro criocoba?



4 B dem cMmbica cooTHOeHus ae bponsa?

S. BriBenuTe BbIpaskeHUE 1715 IOKAa3aTeNs IPEJIOMIIEHNs aTOMa [l BOJIH 1€ bpoiins?

6 HanummuTe ycioBue rameHus OTpaXXeHHbIX OT aToMa BOJIH i€ bpoits.

7 [Mpr KakMx KUHETHYECKUX JHEPrusix E HaneTarommx Ha aTOMBI AJIEKTPOHOB Oyjaer
HaOJII0aThCS TAIlICHUE MPOIIE TIHUX BOJH 11 bpoits?

8. N300pa3ute Buj 3KCIEPUMEHTAIBLHON BOJIbTaAMIIEP- HOM XapaKTEPUCTUKH TUPATpOHA U
TEOPETUYECKON  XapaKTEepU "CTUKH, CIEAYIOIIEH M3 KJIACCUYECKOM TEOpUU  pacCesTHUS
AJIEKTPOHOB. B uem npuumHa ux paznuuusi?

9. Kak no skcnepumenTanbHoii BAX MOXHO onpeieJIMTh SHEPTUIO JIEKTPOHOB, MIPU KO-
Topoii mposiBisiercs ¢ dekr Pamzayspa?
10. OObsicHUTE TPOUCXOKICHUE CHUJIIBI, IEHCTBYIOIIEH CO CTOPOHBI aTOMa Ha MPOJIETAIOIMNN

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

11. OO0BsicHUTE W3MEHEHHUE MOTEHIIMAILHON YHEPTUU FJIEKTPOHA MPHU MPOJIETE Yepe3 arom?
Uto 03HayaeT TepMUH ‘IO TEHIMaIbHaA simMa”?

12. 3anumute ypaBHeHue lllpeaunrepa aiis ciiyyas IBM KEHHUs 3JIEKTPOHA HAJl MOTEHIIM-
ANBbHOU SIMOM U MIOTyYUTE €ro 001Iee peleHHe.

13. Haiinure ko3¢ GuIHEHT MPOXOKACHUS YaCTHIBI HaJ| MPSAMOYTOJbHON MOTEHIMAIBHOM
AMOH (OTHOILIEHHE KBAAPATOB aMILIUTY/] MPOILEIIIel U OTPaKEHHOM BOJIH).

14. [ToueMy noka3aHusi BOJIbTMETPA HE 1al0T UCTUHHOTO 3HAYEHUSI YCKOPSIIOIIETO HarpsixKe-
Hus B Tupatpone? Kak ero on—peneauts?

15. YeM 0OBSICHUTH HAJTMUME HA BOJILTAMIIEPHON XapaK TEPUCTHUKE TOJIBKO OJHOTO MaKCH-
MyMa TOKa, IPOTEKAIOIIET0 Y€~ pe3 TUPATPOH?

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

17. Bnusier nu marauTHOE 1nosie 3emMJiM Ha BUJ BOJIbTAMIIEPHOM XapaKTEPUCTUKH TUPATPO-
Ha?

18. Kak 1o BosibTaMIiepHON XapaKTepUCTHKE ONPEe VIMTh, KAKUM HHEPTHBIM ra30M 3aroJ-
HEH TUpATpOH?

19. JlanHble KaKOM XapaKTEepUCTUKU (JIMHAMUYECKOW WJIM CTAaTUYECKOM) CclleyeT UCOb30-

BaTh JUIs [TOJICTAHOBKU B pac4eTHYIO (opMyiy U nmouemy?

Pa6ota 2.1

OIIbIT ®PAHKA-TEPLIA

1. ITouemy ¢ TOUKM 3peHHUsI 3aKOHOB KJIACCHUECKOM (hr—3HMKe aTOM He MOXKET OBITh YCTOM-
YMBON CHCTEMON?

2. Cdopmynupyiite noctynartsl bopa.

3. [TokaxuTe MPSIMBIM PAacdYeTOM, YTO B YCIOBHSAX JKCIE "PHMEHTA MOXXHO HE YYHTHIBATH
TEIIOBOTO IBMYKEHHSI aTOMOB T'eJIUs B JIaMIIE.

4. Kakue coynapenus yactuil Ha3bIBarOTCS aOCOJIIOTHO YHNPYTMMH, KaKhe - HEYIPYIMMH?
3anumuTe 3aKOH COXpPAHEHHs SHEPruu JUisi aOCONIIOTHO YHPYroro M Juisi HEYNpyroro coyaa-
pe—Hus ABYX TeIl.

S. IIpu KaKOM yCIIOBHM IPOUCXOIAT TOJIBKO YIPYIHE CTOJKHOBEHHUS C aTOMaMU rasa B JlaM-
1€ ¥ IPU KAKOM YCIIOBUH BO3MOKHBI HEYIIPYTHE CTOJIKHOBEHHUS?
6. ITokaxxure MPSIMBIM pPacyeTOM, YTO IPU PACCMOTPEHUU CTOJIKHOBEHUN JJIEKTPOHOB C

aTOMOM B HaHHOﬁ pa60Te MOYXHO HC€ YYHUTBIBATH U3MCHCHUC KAHETHYICCKOM OHEPTrUU aToMa KakK
OEC—JI0ro.

7. Hapucyiite npuHIMINAIbHYIO 3JEKTPUYECKYI0 CXEMY H3MEPEHUs BOJIbTAMIIEPHOM Xa-
PAKTEPUCTUKH JIAMIIBI B OIIBITE
8. @panka-I'epia B cratuueckoM pexume. OOBSICHUTE Ha3HAUEHHE 3JIEMEHTOB CXEMbl U

MPUHLIMUI AEHCTBHUS YCTAHOBKHU.
9. To ke B JMHAMUYECKOM PEKHUME.



10. [Toxaxkute, 4TO HaOIIOAEMAast HA SKpaHe OCIUIUIOrpa—da KpuBas MPEICTABISIET COOOH B
omnpeneneHHoM (kakom?) mac—mrabe rpaduk 3asucumoctu [ =1 (U).
11. H300pa3ute u 00BSCHUTE BUJ] BOJBTAMIICPHON Xa "PaKTEPUCTUKH JIAMITBI B PEKUME, KO-

I71a IPOMCXOIUT BO30YXK A€ "HHUE aTOMOB 3ekTpoHamu. [louemy Habmogaercss BTOpoid mpo—Baii?
*

12. Uro Takoe pe30HaHCHBIN MMOTEHIUAN BO30YKICHUSA?
13. Kak on onpenensiercs B qanHoit padore?
14, Kak MOXHO ompenenuTh pe30HaHCHBIN MOTEHIIMAT aTOMa, €CIIM B DKCIIEPUMEHTE HAOIII0-

JaeTcsl TOJbKO OJUH MHUHH MYM Ha BOJIbTaMIlepHOM xapaktepuctuke? Kakas mpu 3TOM
JOTIyCKAaeTCsl cucTeMaTuyeckas omuoka?

15. [Toxaxkute, Kak MO pe3ysibTaTaM U3MEPEHHs BOJbT "aMIEPHON XapaKTEPUCTHKU MOKHO
ONPEIETUTh KOHTAKTHYIO Pa3HOCTh MOTEHIUATIOB MEXTY KaTOJOM U YCKOPSIOILIEeH CeTKOM?

16. Uto Takoe MepBbI MOHU3AIMOHHBIA MOTEHIMan aTto—Ma? [Ipu KakoM YCKOpSIOIIEM
HaIpPSKEHUU B JIaMIIe HAYHYT O SBJIATHCS HOHbI?

17. UTo HY)XHO cfenaTh, YTOOBI MEepeBEeCTH reliuid B JaM M€ B peXuM noHuzauuu? Urto B
9TOM CIIy4ae MOKaXeT MUKpoaM IepMeTp?

Pa6ora 2.2

N3YYEHUE CIIEKTPA ATOMA BOJAOPO/JIA

1. Oxapakrepu3yiiTe SHEpPreTUYecKUil CIEKTp aToMa BO/IOpoAa. B Kakux COCTOSHHUAX
sHeprus ekTpoHa E < 0, a B ka—kux E > 0? 3anummure Gopmyiy Ais SHEPIHH JUCKPETHBIX
YPOBTHEH B aTOME BOJAOPOJIa, pacCCUUTANTE MO 3TOM (hopMylie SHEPTUI0 HOHU3AIMU aTOMa BOJIO-
pona.

2. [Touemy cnektpel aroma nuHeituateie? [lomyuute u3 (GopMynbl ISl SHEPTeTUYECKUX
ypOBHEW BoAopoaa 0600meHHyo GopMyny banmbMepa u TeopeTHUECKOe BBIPAXKEHHE MOCTOSH-
Ho#t Punbepra.

3. Urto Takoe cniekTpaibHas cepusi? 3anuimmre o0y GopMymny sl 4aCTOT MPOU3BOJIBLHOMN
CEpUU BOJOPOIHOTO CIIEKTpa ¢ HoMepoM T. M300pa3ute xapakTep B3aMMHOTO PACIIONIO KEHUS
JIMHUI CepUH Ha IIKaJIe JUTUH BOJH (T.€. B MOJIE 3pPSHUS OKYJIsipa MOHOXPOMATOPA).

4. 3anummre GOpMyIIbl U1 4acTOT TOJIOBHOM JIMHUM U TPAHUIBI CEPUM CIIEKTPaIbHOH ce-
pun ¢ HoMepoM 1. Paccumraii—Te 3TH 4acTOTHI JJIA TPEX INEpBbIX cepuil. IlepekpriBaroTcs n
3T cepun?

S. JIuHMM KaKo# cepuu creKTpa aTOMapHOI'0 BOJOPOJia MOKHO Habo1aTh Bu3yasbHo? Ka-
KOBO (T€OPETUYECKH ) YHCIIO HAOII01aeMbIX JTUHUIA (CUUTaTh BUAUMBIE TUHUU ¢ A > 4 000A)?

6. N300pa3ute onTHUECKYIO0 CXEMY MOHOXPOMATOpPa U OOBSICHUTE €ro MPUHIIMIT JEHCTBUSL.
7. Uro HazbIBaeTcs yrioBoi aucnepcueit Dy cnekTpanb—HOro npubdopa.

8. Uro noka3biBaeT oOpaTHas juHeWHas aucrnepcuss T? OT yero oHa 3aBHCHUT B Ciydae
IPU3MEHHOTO0 MOHOXpOoMaTopa?

9. UYro Takoe paspermiaronias cuia ClieKTpalbHOIo MpU—00pa U OT YEro OHa 3aBUCHUT B CIIy-
4ae MPU3MEHHOI0 MOHOXpoMa—Topa’?

10.  UYro o3HauaeT BBIPAXKECHHE: «JIBE CIIEKTPAIBbHBIC I HUU pa3penieHbl? He pasperiensi?»
Cdhopmynupyiite kputepuii Panes.

11. Yro Takoe M30TONNYECKUN cABUT? MOKHO I HaOJIFONATh W30TOIMMYECKUI CIOBUT IS

cmecu aertepust (\D) u tputus {\T)~ 3T0 Beab TOT ke BOAOPOA?

Pabota 2.2a

M3YUYEHUE MOJIEKYJISIPHOI'O CITEKTPA HMOJIA

1. KakoBa nmpupoa MOJIEKYJIIPHBIX CIIEKTPOB?

2. N300pa3ute SHEPreTHUECKYIO CXeMY YPaBHEHUH JIBYX "aTOMHOW MOJICKYJIBI.
3. Kaxue Turbl MOJIeKyIspHBIX CIIEKTPOB BbI 3HaeTE?



a. K xakoMy THITy OTHOCHUTCS CIIEKTP MOTJIOMICHUS MOJIEKYJIBI HO/Ia B BUAMMOM 00nacTu?

4. Kakue cepum HazpBatorcs cepusmu /[lenanngpa? Iloue—My B CHEKTpe NOIVIOIIEHHUS
HaOJII01at0TCS TONIBKO /1Be cepuu [le—nanapa?

5. Uro mpencTaBisioT coOoi HyneBas u mepBas cepuu [lenmanapa B CIEKTpe MOTJIOMICHUS
rona? KakoB oOmmuii BU CIIEKTpa MOTJIONIECHUS B BUIUMON 00s1actu?

6. KakoBo sHeprernueckoe IOJIOKEHUE JIMHUK IOIVIOLIE HMs HYJIEBOM M IIEPBOM Cepuil
Henanapa?

7. Kakue mnapamerpbl SHEPreTMYECKOM CXEMbl MOJIEKYJbl HOAA MOXKHO OIPEIECIUTh I10
CIEKTPY NOIJIOUICHUS?

8. N300pa3ute ONTHYECKYIO CXEMY YCTaHOBKH, UCIIOJIb "3yEeMOM /ISl HCCIIEIOBAHUS CIIEKTpa
IOTJIOLICHMS ITapOB HoAa.

9. N300pa3ute NpUHIMITHAIBHYIO CXeMy MOHOXpoMaTtopa YM-2. Kakum cioco6om Brl mo-
CTPOMJIN TPAJyUPOBOYHYIO KPUBYIO CHEKTPaIbHOTO pruodopa?

10. OT yero 3aBUCHT MIMpUHA HAOMIONAEMBIX B paboTe IMHUM noriomuienus? Kak MoxHO mo-
BBICUTh KOHTPACTHOCTh Ha—0JIt0/JaeMOI KapTHHBI crieKTpa?

11. J171s1 4ero mogorpeBaroT UCHOIb3yEMYIO B 3KCIIEPU "MEHTE KIOBETY C o 10M?

12.  3aBuCHT JM YETKOCTbh U300paKEHUS CIIEKTpa OT CTETIEHNU HarpeBa KIOBEThI?

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

1. Chopmynupyiite 3akon ['eiirepa-Hatomma. Kakue pu—3udeckue MpUYMHBI MPUBOIAT K
pE3KOi 3aBUCUMOCTH TEePHOJIa MOTypaciaja OT SHEPTUH a-4acTuIl?

2. [Toyemy a-CrieKTpbI COCTOAT U3 OTACIBHBIX JIMHUM, a [|-CTIEKTPBI HETIPEPHIBHBI?

3. KakoB MexaHu3M B3auMOJEHCTBUS TSKENBIX 3apsHXKEH HBIX YACTHII C BEIIECTBOM (00b-
sicHuTe (POPMYITY JUTSI MOHU3AIM "OHHBIX moTepk - dE/dX)?

4. Kakas 3aBucumocTs HOCUT Ha3BaHue kpuBoi bparra? Kak 3aBHCST MOHU3AIIMOHHBIE TI0-
TEPU OT CKOPOCTH YACTHII, OT CBOHCTB Cpe/IbI?

S. B yem paznuune npoueccoB TOPMOKEHHS a -4aCTHIL U SJIEKTPOHOB B BelllecTBe?

6. Kak cBsi3anbl Mexay co0oil 3Heprus a-4acTul U ux npooder?

7. Kakue skcriepuMeHTaIbHbIE METO/IbI UCTIONB3YIOTCS Ul U3MEPEHUs Mpolera a-4acTull B
raze?

8. Kakolt HCTOYHMK a-M3JTydeHUs] UCIOJb3yeTCsl B JaHHOM pabdore? [y yero npuMeHsoT
TpyOUaThbie KOJUIUMATOPHI?

9. PazpsicHuTEe MpUHIMITBEI PabOTHl MOHW3ALMOHHOM Ka—Mepbl, CHMHTUIUISIMOHHOTO CUeT-

ynKa u cuerynka ['elirepa. Pac—ckaxute 00 ux ycrpoiictse. Kak BeiOuparoTcst paboune pexxumbl
3TuX npubopoB? Kak n3MeHsieTcs BeIUUrMHA BBIXOJIHOTO CUTHajla cueTdrka [ elirepa u noHusa-
IIMOHHOM Kamepsbl Ipu HebombioM (~50 B) yBennyeHnH NUTAIOLIET0 HANPSHKEHUSI B OKPECTHO-
CTH paboyeil Touku?

10.  Kakue Qu3nueckue BeTUINHBI U3MEPSIOTCS B TaHHOW pabOTe HEMTOCPEICTBEHHO?

11.  CpaBHuTE JJIMHBI IPOOETOB a-4acCTHIl, U3MEPEHHbIE pa3HbIMU MeToAaMu. OLeHuTe Tou-
HOCTh U3MepeHuil. Kakue cuc- temarnyeckue OomMOKM BO3MOXKHBI JJI MCIOJB30BaHHBIX Bamu
METO/I0B U3MEPEHHH (MX BEJIMYMHBI U UCTOUHUKN)?

Pa6Gora 4.2

NCCIIEJOBAHUE SHEPFETICIIIECKOFO CIIEKTPA BETA - HACTUIL U OIIPEJEJIE-
HUE HNX MAKCHUMAJIBHOM DSHEPI'MK TP TIOMOIIM MATHUTHOI'O CIIEK-
TPO—METPA



1. Kakue gactuisl ucmyckarores siapamu rnpu /3-pacrnane? OObsSCHHTE, TOYEMY CIIEKTpP a-
YaCTHUIl, UCITyCKAEMBIX SJPaMH, BCEr/la TUCKPETCH, a CIIEKTP AJIEKTPOHOB HE TIpephIBeH. BhI-
BeauTe (popMyIly sl MIIOTHOCTH BEPOSTHOCTH TOTO, YTO 3JIEKTPOH NpH /3-pacmane obnamaert
uMIysscoMm Pe.

2. [Tokaxwute, uTo PHEprus, nepeaaBaemas mpu /3-pacrnazae JTOUEepHEMY sIpY, OUCHb Malia
110 CPAaBHEHUIO C SHEPTUEH, YHOCUMOM 3JIEKTPOHOM M AHTUHEUTPHUHO.

3. UTto Ha3bIBaeTCs TPaHUYHOM SHEprHei /3-criekTpa?

4. B uem cocTout siBIeHNE BHYTPEHHEW KOHBEPCUU 3JIEKTPOHOB?

5. Ha3oBuTe OCHOBHBIE 3JIEMEHTBI 3KCIEPUMEHTAIBHON YCTAaHOBKM M MX Ha3HaueHue. Ka-

KOB IPUHIMI paboThl Mar "THUTHOTO CIIEKTPOMETpPa ¢ MPOAOJIbHBIM MarHuTHBIM nojem? [losic-
HUTE (hopMyTy A POKYCHOIO pacCTOSTHUS CIIEKTPOMETpa.

6. Uro Ha3bIBaeTCs paspelaroneii cnocooHocTho (3-ciekTpomerpa? OTUEro oHa 3aBUCUT?
Kak omnpenenuts pa3-pemaroniyro crnocoOHOCTh mpubopa no ¢popme NuKa IEKTPO"HOB BHYT-
pEHHEN KOHBEpCUU?

7. Kak pabotaer cuerunk ['elirepa? C kakod 3¢(HEKTUBHOCTBIO OH PETHCTPUPYET DIICK-
TpoHbI ¢ 3Hepruei ~1M»aB? Kak yctpoensl oObIdHBIE U TOpLEBbIe cueTynku? Kak Biusier Toi-
IIMHA TOPLIEBOTO0 OKHA CYETYMKA Ha HKCIIEpPUMEHTaNIbHYIO (hopmy /3-criekTpa?

8. OOBICHUTH KAaYECTBEHHO, KaK BIUSET OCTATOYHBIN T'a3 HA XapaKTEPUCTHKU CIIEKTPOMET-
pa?

9. B dem cocTouT mOAroTOoBKa YCTaHOBKHM K m3MepeHuto /3-cricktpa? KakoBa mporemypa
u3mepenus /3-cnextpa? Kak rpagyupyercs sHepreTuyeckas Ikaia cekrpoMerpa?

10.  Kakue sKkcnepHMEHTaJIbHBIC TOYKH CIEAYEeT HCIOIb 30BaTh JUIS IOCTPOCHHS Tpaduka
®epMmu npu onpeaeaeHun T 71 Makc °

11. KakoBo anepreruueckoe paspernrenue /3-criekrpomerpa? [Ipoananuzupyiite BO3MOKHBIC
omnOKH B onpeaeneHuu TMakc (Ciiy4aiiHble U CUCTEMaTHYECKUeE).

12. Onenute paccrosane Mexay K- u L-muausmu B /3-cniektpe. Kak Oyaer BoITIIsAaeTh Hop-

Ma 76-JIMHUY TIPU XO-POIIEM Pa3pelIeHUu? MpH MI0XoM?

Pabora 4.3
MN3MEPEHUE UAECOHIOTHOI?'I AKTUBHOCTU TIIPEITIAPA—-TA “Co METOJIOM y-y
COBITAZJEH1U

1. Uro Takoe JUNOJIbHBINA, KBaPYOJIbHBIN, OKTYIOJbHBIN EPEX0/Ibl B AApax?

2. Kakue KBaHTOBbIE 3aKOHBI JOJKHBI BBITIOJIHATHCS MIPU JIEKTPOMATHUTHBIX MIEPEX0JIAX B
anpax?

3. Yro Takoe NEKTPUUECKUI U MarHUTHBIN (GOTOH?

4. C 4eMm cBsi3aH KackaJHBIA XapakTep paguoakTuBHoOro pac—maaa 60Co? Kak 3aBucut Be-
POATHOCTB IEPEXOA OT MYJIBTUIIONb- HOCTH U3JTy4eHUs?

S. Urto Ha3bIBaeTCsl aKTUBHOCTHIO MIpenapaTa, B Kakux eIMHU 1aX OHa u3mepsercs?

6. OOBsCHUTE NIPUHIIUIT U3MEPEHUS A0COTIOTHON aKTUBHOCTH METO/IOM Y-y COBIAJICHUH.

7. Onumure NpUHLIKI pabOThl U YCTPONCTBO (POTOIEKTPOH"HOr0 yMHOXHUTENS (PIY).

8. Pa3bpsacHuTE, MOYEMY OpPraHMYECKHME M HEOPTraHUYECKHE CLUHTHILIATOPBI CHIIBHO OTJIH-

YaloTCs IPYT OT ApyTa MO YyBCTBH TEIHHOCTH K y-i1ydaM. OObSICHUTE MPUHIAN PAOOTHI CIIMH-
TUJUISI- IMIOHHOTO CYETYHKA.

9. Kaxk paboraet cxema coBnanennii? Uto Takoe “pazpe—miaroriee Bpems ?

10.  3aBucHT 1M B IaHHOW paboTe TOYHOCTh U3MEPEHUsI a0COJIFOTHON aKTHUBHOCTH Ipemapa-
Ta OT 9P PEKTUBHOCTH CUCTIYHUKOB.

PaGora 5.1



W3MEPEHUE KOD®OUILIMEHTOB OCJIABJIEHUS IIOTOKA y-JIVUEM B CBUHIIE,
KEJIE3E 1 AJIIOMWHUMN.
OINIPEAEJIEHUE OHEPI'MU '’ AMMA-U3JIYYEHU A

1. Urto Takoe “y-uznyuenue” suep?

2. KaxkoBbI nporieccobl B3aUMOJIEUCTBUS Y-TTy4€il C BEIIECTBOM?

3. [Tokaxxute, uto HoTorPPEeKT Ha CBOOOTHOM IIEKTPOHE HEBO3MOKEH.

4. Hcnonb3yst 3aKOHBI COXpaHEHUs, MOIyYUTe (POPMYITy, CBA3BIBAIONIYIO OTEPIO YHEPTHU
C YIJIOM paccesiHusl y-KBaHTOB 1pH 3¢ dekre Komnrona.

5. W3meHsercs M SHEprusi y-KBaHTOB IMPH MPOXOKIEHUM uepe3 BemecTBo? CpaBHHUTE
POXOXKJICHHE y-KBAaHTOB Yepe3 CPey C MPOXOKICHUEM 3apsKEHHON YaCTHIIbI.

6. [Toryuute opmMyiy, ONUCHIBAIONIYIO OCIa0IeHHe MOTOKA Y-KBAaHTOB MPHU MPOXOKICHUH
Cpeapl.

7. Urto Ha3bIBaeTCs ceuyeHHeM B3ammojnencTBus? Kak OHO CBsi3aHO ¢ JIMHEWHBIM KO3 hH-
IIUEHTOM OCJIabJICHHUS TOTOKA Y-KBAaHTOB B cpenie?

8. Kak 3aBucar ceuenns porodddexra, koMntoH-3ddexTa 1 00pa3oBaHus Map OT SHEPTUU
y-KBaHTOB U OT MOPSAKOBOTO HO~Mepa Z aTOMOB Cpe/Ibl?

9. Onummure TpUHLIUI PabOTHI U YCTPOHCTBO (HOTOIIEKTPOH"HOTO YMHOXKUTENS (DIY).

10. Pacckaxxute mpo OpraHWYecKUe W HEOPraHWYECKHE CIUH TUUIATOPEI. ONMUIIUTE MPUH-
YT pabOThl CHUUHTHILISIIUOHHOTO CUETYHKA.

11. OTnu4aroTcst M MPOIECChl B3aUMOJICHCTBUS Y-KBaHTOB HCCIIETyeMOr0 UCTOYHUKA C Be-
HIECTBOM moriotuteds (Hanpu—Mep, Al) u ¢ BemectBom crmaTHiLIATOpa Nal(T1)1

12. C Kakoif 1enbl0 B JJaHHOW pab0Te MCTOYHHMK W JETEKTOP H3JIyYEHHs CHIIBHO YIallCHBI
JApYT OT Apyra?

13. OnwumuTe MOpSI0K NpoBeneHHs u3MepeHuit B padore. Kak ydects apeiid ycraHOBKH?
Kak onienuBaercs pon?

14. KakoBa craTrcTHdeckas TOYHOCTh SKCIEPUMEHTAIBHBIX PE3YJIbTATOB M CKOJIb BEIIUKH

OIIMOKH, CBSA3aHHBIE C JIpeiidom amnmaparypbl. CpaBHUTE pe3yNbTaThl Pa3HBIX CEPUIl H3MEPEHUI.
JIe>uT M pa3inuyre pe3ylbTaToB B Mpeenax 0KuaaeMoro?

15. CpaBHuTEe MeXay cOO0N IKCIEPUMEHTANBHO MOTY4Y€HHbIE BETUYHUHBI MTOJHOTO K03 du-
[MeHTa noriouieHus y-kBaHTtoB B Al, Fe u PB ([n1]=cMm-1 u {ju] = r/cm2). OObsacHUTE NTOTYy4EH-
Hbl€ pe3ynbTaThl. OLEHUTE C UX MOMOLIbIO SHEPTHIO Y-JTyUYei, HCITYCKaeMbIX HCTOUHHKOM.

Pa6Gora 5.3
OIIPEJAEJIEHUE SHEPI'MU 'AMMA-KBHTOB C IIOMO—IIbIO CIIMHTUJIIALIMOH-
HOI'O CITEKTPOMETPA

1. Yro Takoe y-uznmydeHue? KakoBbl 3aKOHBI COXPAaHEHUs IPHU AJIEKTPOMATHUTHBIX IEpe-
Xo0Jlax B Anpax?

2. C xakuMu >pdeKTamMu CBA3aHO OCJIAbICHHE MOTOKA Y-KBAHTOB MPH MPOXOXKIAECHUH ye-
pe3 BemecTBo?

3. [Tokaxxute, 4To PoTOrPEKT HEBO3ZMOKEH Ha CBOOO I "HOM JIEKTPOHE.

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

S. Uto Takoe “Kpail KOMOTOHOBCKOrO paccessHus ? Kako—Ba sHeprus >JIE€KTPOHOB MHPHU
KOMIITOHOBCKOM paccesiHuM /-KBaHTOB Ha 180°?

6. Yro Ttakoe ceuenue B3aumojeiicTBusa? Kak 3aBucar ce~yeHust porodpdexra, KOMITOH-

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

7. [ToueMy BO MHOTHX siipax /-TIEPEeXO0JIbl CASAYIOT IPYT 3a APYyroMm, o0pasys Kackaj, a He
MPOUCXOAAT “B OJUH TIPBDKOK~ M3 BEPXHETrO COCTOSHUSA B HUkHee? KakoBa MylIbTHIOIBHOCTH
nepexon10B B 1r10Co?

8. OnumuMre NpUHLIKI AeHCTBUS (POTOIIEKTPOHHOTO YMHOKUTENS U €r0 YCTPOMCTBO.



Q. st gero cyxut kpuctaima Nal(T1)? [Toyemy ucmons—3yrOT HE YUCThIe KpucTauibl Nal,
a KPUCTAJUIbI, aKTHBUPOBAHHBIC TAJLTUEM?

10. [Tosicuute mpUHLUI PabOThl CUMHTWUISLMOHHOIO criekTpomerpa. OnuinmuTe, Kak Ipe-
oOpa3yercs SHEprus MaIal0MIeTo /-KBaHTa B AJICKTPUUECKUNA UMIYILC Ha BhIxogae @DV crek-
TpOMeTpa.

11. Kak Bermsaut auddepeHinanbHplii CIEKTp pauo "aKTUBHOTO MCTOYHHMKA, UCITYCKAIO-
miero oaHy /-nmuHuio (Hanpu—Mep, S4Mn ¢ Ey = 0,83 M»B)? Kakoit Bkiiag B KapTHHY CHEKTpa
BHOCUT GoTodhdekT u KoMnToH-3PPexT?

12. Kak M0oxHO yOenuThCs B TOM, UTO U3IyYCHHE, PETUCTPUPYEMOE JETEKTOPOM, IEHCTBH-
TEBHO SBISETCS /-U3ITydeHU "eM?

13. Kak npokanuOpoBaTh 3HEpreTHUECKYIO KTy aM [UIMTYAHOTO aHalu3aropa?

14. N3menutcs mu Bup criekrpa 60Co, ecnu Bmecto kpucramia Nal(Tl) ucrmonb3oBars opra-

HUYECKUW KpUCTAILT?

Pabota 6.1
NCCIEAOBAHUE PE30HAHCHOI'O IIOI'JIOIIEHUA y-KBAHTOB (DODEKT MEC-
CBAVYD3PA)

1. Kakoe simepHoe nznyueHue Ha3bIBaeTCs y- u3iaydeHruem? YeM OHO OTIMYaeTCsl OT PEHT-
TE€HOBCKOI'O U3JTyye-HUs?

2. C xakumu 3¢ dexTamu cBsI3aHO OCIa0IeHHUE MOTOKA Y-KBAHTOB MPHU MPOXO0XKACHUU Yepe3
BELIECTBO?

3. B gyem coctout ad ekt pezoHaHcHOTO noromieHus y-nydei? [Ipu kakux ycloBUSAX 3TOT
3¢ (deKT CTaHOBUTCS HAOIIO IaeMbIM?

4. 4.Yem onpenensieTcs eCTECTBEHHAs! IIUPUHA JTMHUHA raM—Ma-U3TydeHHs ?

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

6. Yem ompenensercs BEPOSTHOCTh PE30HAHCHOTO MO TJIOMIEHUsI y-KBaHTOB? B obGmactu
KaKHX TeMIEepaTyp U SHEPTuil y-KBaHTOB BO3MOXHO HabmroneHue r¢pexra Meccbayspa?

7. Kak Bo3HHMKaeT XUMHUYECKUN CABUT TUHUNA?

8. Kakoi#t ucToUHMK y-KBAaHTOB HCHOJIb3yeTcs B AaHHOUW pabote? [IpuBenurte cxemy ero
pacriaga. Kakoe BeliecTBo HCTONB3YETCSl B KAUECTBE MOTJIOTUTENS?

9. C xakoif 1eNpl0 CHUMaETCS aMIUTUTY/AHBIA CIIEKTp UCTOYHMKA n3nmydenus’? [louemy mis
M3MEpEeHM uconb3ytoT “ToHkuit” kpuctamt Nal(Tl)?

10. Kak BpIIeNsIOTCS ¥ perucTpupyroTcs y-kBaHThI ¢ 3Hepruen Ey - 23,8 k3B2 Kak BbiOupa-
eTcs pabouee “okHO” aud—depeHnnanbHOro aHanuzaropa?

11. 3adeM HyXeH NauiaaueBbiid GuiIbTp?

12. B dem cocrouT MeTOA NOMIEPOBCKOrO CABHMIra JIMHUM HMCIYCKAaHUS U TOTJIOUICHHUS Y-
nyuen?

13. B kakoil mocnenoBaTeIbHOCTH UCCIIENYETCs CHEKTP PE30HAHCHOTO MOTJIOUIeHUs?

14. B ycraHOBKE MOTJIOTUTENb JIBUYKETCS OTHOCUTEIBHO UCTOUYHUKA. MOKHO JIM IBUTATh HC-
TOYHUK, OCTABUB HETIOABM)X "HBIM MOTJIOTUTEINH?

15. Cka3pIBaeTcst I TOJIIMHA NOTJIOTUTENS Ha IUPUHE PE30HAHCHOM JIMHUHU, U3MEpsieMOl B
JKCIIepUMEHTE?

16. Kax BIusroT mporiecchbl MOTrJIomeHNs Y-KBaHTOB B TTOTJIOTUTENE BCiiecTBHE GoTodhPek-

Ta ¥ KOMOTOH-3(p(peKTa Ha BETUUMHY aMIUIUTYJbl PE30HAHCHOTO (S€pHOI0) MOTJIOLICHUS Y-
KBaHTOB B 3TOM IIOIVIOTUTENE?

17. Yro BBI 3HaeTe 0 NpUMEeHEeHUH pdexTa MeccObayspa B pa3IMUHBIX HAYUHBIX U TEXHUYE-
cKux obnactax?

Paborter 7.1, 7.2, 7.3
1. KakoB coctaB mepBHuHOro kKocMuueckoro wusnydeHusi? I[louemy B ero cocraBe HeT
HEHUTPOHOB?



2. KakoB cocTaB KOCMHYECKOTO U3Iy4EHHS Y TOBEPXHOCTH 3emuin? M3 kakux yacTull co-
CTOSIT MSITKasi M JKECTKasi KOMIIOHEHTbI KOCMUYECKOTO u3NydyeHusi? KakoBo MX MpOHCXOXKjie-
Hue?

3. Kakumu ¢usndeckumMu mporeccaMu OMpeesiIioTCs MPU MPOXO0KISHUU Yepe3 BEIIeCTBO
SHEPreTUYecKre MOTePH YaCTHII, U3 KOTOPBIX COCTOAT MSTKas U jKECTKasi KOMIIOHEHTBI U3JIy4de-
Hus? Kakue 13 3TUX [IPOLECCOB ABISAIOTCS JOMUHUPYIO IIUMHU?

4. KauecTBeHHO 00BSACHUTE YIIIOBOE pacnpesiesieHne KOCMUUECKUX JIyueH.
5. OObsicCHUTE TPUHIUIBI PabOTHl TENEeCKONa W3 TeHUTePOBCKUX (CHUHTHILISIIUOHHBIX)
CUETYHKOB.

4. Kputepuu onleHMBaHUSA
ITo pesynbraTam moarotoBku padoty BeicTaBisgercs ot 0 no 10 6amioB coriacHO ypOBHIO MOJI-
roToBKH cTyzAeHTa. [lo pesynpratam cnaum BeicTaBisieTcst oT 0 1o 10 6ayuioB corinacHo ypOBHIO
HOATOTOBJICHHOTO OTYETA M 3HAHMHU CTyAeHTa. M3 mosrydeHHBIX 0anioB 3a Kaxayro paboTy pac-
CUMTBHIBACTCS CPEAHHIA O

Orenka Baier
10
OTIINYHO 9
8
7
XOpOIIO 6
5
4
yIIOBJICTBOPUTEIHHO 3
HEYJIOBJICTBOPUTEIHLHO i

W3 monydeHHbIX 0a/ioB 3a KaXaylo pabdOTy pacCUMTHIBAETCS CPEeAHHI 0aul, KOTOPBIA Oompesie-
JISIET OIIEHKY 3a 3a4ET.

Ouenka «orau4Ho (10)» BBICTAaBIIAETCA CTYAEHTY, MOKA3aBLIEMY BCECTOPOHHUE CUCTEMATU3H-
pOBaHHbIE TNTyOOKHE 3HaHUS y4eOHOM MPOrpaMMBbI U 3a €€ MpejesnaMu, a TakKe YMEHHUE YBEpEH-
HO IIPUMEHSATh UX Ha MPaKTHKE MPH BBHIIOJIHEHUH U c/1ade J1a0opaTopHOil paboThI.

Ouenka «oTam4HO (9)» BBICTABISETCS CTYCHTY, MIOKa3aBIIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NIyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTAaBIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPY BBIMOJHEHUH U cJjaue J1abopaTopHOi paboThl, OJJHAKO JOMYCTUBIIEMY HEKOTOpPbIE HETOYHO-
CTH IIPU OTBETE.

OreHka «xopouio (7)» BBICTABISIETCS CTYACHTY, €CIIH OH MPOJAEMOHCTPHUPOBAI TBEPIOC 3HAHUE
U YBEpEHHOE MOHMMaHHE MaTepuana yueOHON MporpaMMbl U YMEHHE CBOOOJHO MPUMEHSATH (H-
3U4YEeCKHe 3aKOHBI Ha IPAKTHKE IIPU BHIIOJHEHUH U cAaue JIabopaTOpHOU paboTHl.

Ouenka «xopomo (6)» BBICTABIISIETCS CTYICHTY, €CIIH OH IPOJEMOHCTPUPOBAI TBEPAOE 3HAHHE
MarepHaia yd4eOHOU MporpaMmbl U yMEHHE NMPUMEHATh (PU3NYECKUE 3aKOHBI HA MPAKTUKE IMPH
BBIMIOJTHEHUH U cAaue JIabopaTOpHOU paboTHl.




Omenka «xopouio (5)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
U [IOHMMaHHe Marepuana y4eOHOM MporpamMMbl U YMEHUE NPUMEHATh (GU3NYECKHUE 3aKOHBI Ha
NPaKTUKE TP BHIMOJIHEHUH U caaue J1abopaTOpHOM paboThl, OTHAKO AOMYCTHII MPH OTBETE P
IpyOBIX HETOUHOCTEH.

Ol1leHKa «yJT0BJIETBOPUTEILHO (4)» BBICTABIACTCS CTYACHTY, MOKa3aBIIeMy (hparMeHTapHbIH
XapakTep 3HAHUH, JOMYCKaBIIEMY HETOYHOCTH B ()OPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
MOHATHUM, HO TIPU 3TOM MPOJAEMOHCTPUPOBABIIEMYCIIOCOOHOCTHBBINONHITh OCHOBHBIE 3a/laHuUs
IIPY BBIIOJHEHUH U cllaue 1abopaTOpHOM padOoThl U BIIaJICHWE OCHOBHBIMU pa3zieiiaMu y4eOHOH
POrpaMMbl, HEOOXOIUMBIMHU IS JAIbHEHUIIIEro 00y4YeHUSI.

Ol1leHKa «yJI0BJIETBOPUTENBLHO (3)» BBICTABIIACTCS CTYACHTY, MMOKAa3aBIIEMy CHJIBHO (pparmMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIeMy rpyOble OomMOKH B (POPMYIHPOBKE OCHOBHBIX 3aKO-
HOB U 0a30BbIX MOHATHIA, HO IPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH IIPU ITOM IMPO-
JIEMOHCTPHPOBABILIEMY CIIOCOOHOCTh BBIMIOJIHATH OCHOBHBIE 3a/IaHUS MPH BBIMOJIHEHUH U Cllaue
nabopaTopHOil paboThl U BIaJIeHHE OCHOBHBIMH pa3zeliaMu y4eOHO# mporpamMmbl, HEOOXOAH-
MBIMHU JUIsI JalbHEUIIEro o0yueHusl.

Ol1ieHKa «HeY/I0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpHUTENLHO (1)» BhicTaBIsICTCS CTY-
JIEHTY, KOTOPBII HE 3HACT 3HAUYUTENBbHYIO YaCTh OCHOBHOT'O COJEPKaHUS IPOrpaMMBbl, CUCTEMA-
TUYECKHU JOMYCKaeT rpyOble OMMOKH npH (GOpMyTUPOBAaHUHA OCHOBHBIX (PU3NYECKHUX 3aKOHOB
WIN He CI0COOEH KOPPEKTHO NMPUMEHATh (PU3MUECKUE 3aKOHBI JJa)Ke JJIs peIIeHUs IPOCThIX 3a-
Jad.

5. MeToauyeckue MaTepuaJbl, Onpeaesiiomue Npoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

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

4y 1ab0paTopHBIX padboT)



