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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OO6mas ¢usmka: 1a60paTOpHBIN MPAKTUKYM

10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: TepmosinepHas 3HEpreTHKa U IJIa3MEHHbIE TEXHOJIOTUH
Ou3TEX-1IKOIa TPUPOAOTIONOOHBIX, TNIA3MEHHBIX U SIIEPHBIX TexHoJorwid uM. U.B.
KypuatoBa
kageapa obueit pusnku

Kypc: 1

KBaJIH(UKALHS: OakanaBp

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

AynuropHbix yacos: 300 Bcero, B TOM 4ucIie:
nexuuu: 0 yac.
cemuHapsbl: () yac.
naboparopusie 3anatus: 300 gac.

CamocrositenpHas pabora: 375 gac.
Bcero gacos: 675, Bcero 3ad. ex.: 15
[IporpamMmy cocraBunu:

B.B. Yckos, noreHnt
I1.B. [lonos, ka1, ¢u3.-Mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpst oomeit ¢pusuku 04.04.2024



AHHOTANMA

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

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

1. leau u 3apauu

eap AUCUMNIMHBI
- ¢opmupoBaHue 0a30BBIX 3HAHWUU MO (PU3MKE W yMEHHs padoTaTh B 1a00OpaToOpuu Ui JaIbHEHUIIEro
WCIIONB30BaHUSI B JIPYTHX JHMCIWIUIMHAX €CTECTBEHHOHAYYHOTO CoOjiepKaHus; (HopMUpOBaHHE
KYJIBTYpPBl JKCHEPUMEHTa, WCCIIEAOBAaTEIbCKUX HABBIKOB W CIHOCOOHOCTH TPUMEHSATh 3HAHUS Ha
MIpaKTHKE.

3axayu QUCHUTNIHHBI
- opmupoBanue y obyuaromuxcs 6a30BbIX 3HAHU 10 (DU3HKE;

- (hopMHpOBaHKE KYIBTYpBI SKCIIEPUMEHTA: yMEHHE paboTaTh B 1a00paTOpUH, 3HaTh OCHOBHBIE METOIbI
9KCIIEPUMEHTA, YCTAHABIINBATh JIOTHYECKHE CBSI3U MEXKTy MMOHATUAMU;

- (1)0pMI/Ip0BaHI/Ie YMeHI/Iﬁ Y HABBIKOB ITPUMCHSATH NOJYUYCHHBIC 3HAHUA IJId MOCTAHOBKU DKCIICPUMCHTA,
CaMOCTOATEJIbHOI'O aHaJIn3a MOJTYUCHHBIX PE3YyJIbTAaTOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NIpeAMETHOH 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

- METOJUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

YMETB:



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

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

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

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




28  |TemoeMKOCTb. 4 5
29  |3ammra paboT 8 8
30 MaruuTtometp .AOCONIOTHBIA BOJIBTMETP. 4 5
MopaenupoBaHue 3JIEKTPUIECKUX TOJIEH.
CriexTpbl  DJEKTPUYECKHX  CHTHAJIOB.
31 BonnoBoa.  CuHTe3  3NEKTPUYECKUX 4 5
CUTHAJIOB.
37 Maruetpon (u ¢QokycupoBka). 3akoH 4 5
TpEX BTOpHIX. OnblT MUUIHKEHA.
33 Casur (a3 B uenu MepeMEHHOro TOKa. 4 5
Pe3onanc HanpsioxeHuil.Pe3oHaHC TOKOB.
Oddexkr Xomma B MOTYMPOBOTHUKAX
34 Oddexr Xoma B MeTaJuIax. 4 5
MarseroconpoTHBIICHHE
MOJTYTIPOBOJHHUKOB.
CBoOoanHbIe KONeOanus . BEIHYXIeHHBIE
35 |konebanusi . [IpoGomoii mym . Kome0. 4 5
KOHTYp C HETMHEWHON EMKOCTBIO.
Hua- wu napamarHetuxku. [Jua- wu
36 |mapamarHeTHKH. Hna- u 4 5
napaMaraeTuku. Ckua-3¢dexr.
37  |bannucTHYECKHUN ralbBaHOMETD. 4 5
38 Penakcanmonsslii reneparop. Tieroniuit 4 5
pa3psiza . BeIcOKOUaCTOTHBIN pa3psifl.
Iletns  rucrepesuca  (AMHAMHUYECKHI
39 METO/) Jlerns rucrepesuca 4 5
(cTaTmaeckwmii METO).
[TapameTpon./{BoliHOE sIpMO.
40 3ammura pabot 20 25
41 Konpna  Hbrorona.  Murepdepomerp 4 4
XKamena. Murepdepomerp Pernest.
IlenTpupoBaHHbIE ONTUYECKHE CUCTEMBI.
42 MonenupoBanue ONTHUYECKUX 4 4
npudopos.Pedpakromerp AbGe.
43  |HU3yuenme nazepa. 4 4
44  |dudpaxaus cBera. 4 4
45 [onapuzanus. 4 4
46  |Murepdepenuns BoaH CBY. 4 4
47  |dudpakunoHHble peméTKH (TOHHOMETP). 4 4
48 | [IBoifHOE Ty4YenpeaoMIIEHHE. 4 4
49  |dudpakuus Ha yIbTPa3ByKOBBIX BOJHAX. 4 4
50 Pazpemi.  cmocoOHOCTH ~ MHKpOCKOMaA 4 4
(meTom AGGe).
51 |3amwuTa pabor. 16 31
52 |2ddexr [Nokkenbca. 4 4
53 Oddekr Mecbayspa. HccnemnoBanue 4 5
PE30HAHCHOTO TOIVIOMICHHUS Y KBAHTOB.
54  |Uccnenosanue 3¢ ¢exra Komnrona. 4 5
55 MarautHeli  MOMEHT  JIETKHX  SJEp 4 5
/SIMP]/.
Croexrpomerpusi Y — H3IyYeHHUs C
MOMOILBIO CUUHTUJUIIUOHHOTO
56 |cmektpomerpa. M3mepeHue abCONIOTHOM 4 5
akTUBHOCTH npenapara Co METOIOM Y —
COBIAJICHUH.
57 OmnpeneneHue 3HEPruM O YacTHULl 11O 4 5

BCIMYNHEC UX np06era B BO3yXC.




W3mepeHne BpeMeHU KU3HU MIOOHOB Ha

58 OCHOBAaHUU YIJIOBOIO  PacCIpEAcIICHUs 4 5
WHTEHCUBHOCTH KOCMUYECKUX JIydeH.
CUMHTWUIALIMOHHBIA ~ CYETYHMK  JUIf

59  |merextmpoBaHUs KOCMHYECKOTO 4 5
U3ITyYCHHUS.

60 OOcyXaeHne TEeOpeTHYECKUX BOMPOCOB 4 5
0 MPEIBIIYLIIM TEMaM.

61 Uzyuenue 3aKOHOB TEIUIOBOTO 4 5
U3JIyYEeHHUS.

62  |Dororddekr. 4 5

63  |Arom Bomopoaa. 4 5

64  |Dddexr Pamzayapa. 4 5
Usmepenne koddduumenta ocnabieHUs

65 |moToxa y-lIyded B BEWIECTBE U 4 5
ompezaeneHue ux sHepruu. Paborta mo
PaaroONMOHHON O0€30IaCHOCTH.
HccrnenoBanmne 3HEPreTHUECKOrO CIEKTPa

66 |-gactuil u OTIpe/ieNieHre 1704 4 5
MUHUMaJIBHON YHEPTUH.

67  |Omnbir @panka-lepma. 4 5

Nroro yacos 300 375

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 675 uvac., 15 3au.en.

4.2.

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

Cemectp: 1 (Ocennwii)

1. BBonHbie paboTsr 1

W3ygarorcsi cucTeMarudeckue M CllydaiHble TOTPELIHOCTH NPUOOpPOB Ha IpUMEpe H3MEPEHHs
YIAENbHOIO  CONPOTHBICHHS HUXPOMOBOM  MpoBOJNIOKH. Mccmenyrores

MOTPEIIHOCTH  AHAJOTOBBIX M IM(POBBIX HPUOOPOB, 3aKOHBI  CIOXKECHUS

NOrpCrHOCTb IIPH MOJYUCHUN HpﬁMOﬁ MCTOAOM HAMMCHBLIINX KBA/IPAaTOB.

2. Brogubie paboTh 2

Ha OpuMepe KOCMUUYCCKOI0 HU3JIYyUCHUA,

OCHOBHBIE METOJIBl CTAaTUCTUYECKOU

HOPMAJIBHOI'O  paCHpCACICHUA u  pacrnpeaciCcHus HyaCCOHa. HCCJ’IGI[yeTCH

peructpupyeMoro cueruyukom leiirepa,

WHCTPYMEHTAJIbHBIE
MOIPELIHOCTEM,

HU3ydaroTcAa

00paboTku JaHHBIX. M3ydaroTcsi OCHOBHBIE CBOWCTBa

CPpECAHCKBAAPATHUIHOIO OTKJIIOHCHUA JaHHBIX OT YHCJia I/I3MepeHI/II\/'I.

3. 3amura pador.

3aBUCHUMOCTDb

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

4. V3y4enue 3MeKTPOHHOTO ocuuiuiorpada

NzyyaeTcst ycTpOHWCTBO M MPUHIUI PA0OTHI 3JIEKTPOHHOTO octuiutorpada. M3mepstoTcst mapaMeTpel
mpocTedmux — KonmebaHud  --- amIudTyna, ¢asza W yacTtoThl. HMccienyercss  BiMsHUE
aAMIUTUTYTHO-9aCTOTHOH M ()a30BO-4aCTOTHON XapaKTEPUCTHK Ha Pe3yJbTaT U3MEPEHUI ¢ MOMOIIIBIO
ocuusuiorpada.

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



C nomopio TpuUISPHOTO MOABECA U3MEPSIOTCS MEPHOABI KPYTUIBHBIX KOJIeOaHUN Tell pa3InIHOM
¢opmbl. Ilo uM3MepeHHBIM HEepuoaM BBIYUCISIOTCS MOMEHTBHI WHEPLUMH TeN, 3HAYEHUS! KOTOPBIX
CPaBHUBAIOTCS C [10JIyY€HHBIMHU U3 PACUETOB [10 UX T€OMETPUUECKUM pa3MepaM. DKCIIEPUMEHTAIbHO
MpoBepsieTCs aAAUTHBHOCTh MOMEHTOB MHEPLIMU U TeopeMa [ roitrenca—IlItelinepa.

6. 3amura padorT.
[TpoBepsieTcst 3HAHUE CTYJCHTAMH OCHOB 00Pa0OTKH PEe3yabTaTOB IKCIIEPUMEHTOB. 3amuTa padorT.

7. DKcniepUMEeHTalIbHAs TIPOBEPKA 3aKOHA BPAILATEIBHOTO JBIDKCHUS HA KPECTOOOPa3HOM MasTHHKE
Obepbexa.

C momomipi0 KpecTooOpa3HOro MasTHHKA, K OCH KOTOPOTO ITOJBEIIMBAIOTCS TPY3bl Pa3IMIHOM
MacChl, UCCIIEYETCS OCHOBHOM 3aKOH BPAIaTeIbHOTO JIBMKEHHS. JKCIIEPUMEHTAIBHO TIPOBEPSIOTCS
COOTHOIIEHHSI 7SI MOMEHTOB MHEPLUUHM IMIMHIAPOB M 3aBUCHUMOCTM MOMEHTa WHEPIHUH OT
paccTosiHMsL 10 OCH BpamieHus. Mcciemyercst BIMSHAE CONPOTHUBICHHS BO3IyXa Ha HWCKaKCHUE
PEe3yabTaToB OIBITA.

8. Ompenenenne ycKOpeHHs: CBOOOAHOTO MaJAEHHs MPH MOMOIIM 00OPOTHOTO MasiTHHKA. M3ydenue
(pM3NYECKOTO MasITHHKA.

C momompio (HU3NYECKOr0 MasTHUKa B (OpME UIMHHOTO CTEPXKHS M OOOPOTHOTO MasiTHHKA C
MOABWXHBIMU TPy3aMH HCCIIEAYIOTCS OCHOBHBIE 3aKOHBI KOJICOATEIbHOTO JIBHKEHHS. M3Mepsrorcs
NepUO/Ibl KoJIeOaHWH MasiTHUKOB, HCCIICAYIOTCS 3aBUCHMOCTB IIEpHOJa OT aMILIHTYIbI KOJICOaHUH 1
3aryxanus. Ilo 3HaueHHIO mepHoma HU3MeEpsieTCs YCKOPEHHE CBOOOIHOTO MaJeHHsS C BBICOKOM
TOYHOCTEIO.

9. Onpenenenne moxyns FOHra.

Hccnenytorest Manble ynpyrue paedopmanuy pacTsDKCHMS/CokaTHs, M3rM0a M KpydeHHs i
pa3IMyHBIX MarepuasoB (CTaub, JATyHb, pa3iduyHble MOpoasl aepesa). [lo 3Hauenuro pedopmanuu
BBIYHCIISIETCS] MOYJIb COOTBETCTBYIOIETO MaTepuila Pa3InIHBIMU CIIOCOOAMHU.

10. 3amuTa padort.
[IpoBepsieTcst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
11. UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

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

12. Nzy4enue konebaHUi CTPYHBI.

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

13. Onpenenenne CKOPOCTH MOJETA MTYJH.



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

14. UccnenoBanue cBOOOMHBIX KOJIEOAHNI CBA3aHHBIX MasSTHUKOB.

Hccnenytorcst 0cOOEHHOCTH KoJeOaHMH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MepsioTcs
COOCTBEHHBIE YaCTOTHI KOJIEOaHH M HMCCIENYIOTCS cOOCTBEHHBIE MOAbI KoneOaHwid. Wccnemyercs
3aBUCHMOCTb XapakTepa KojaeOaHil OT KOHCTAHTHI CBS3H MAasSTHHKOB.

15. 3amuTa padort.

[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
Cemecrtp: 2 (Becennuit)

16. Crannonapnoe teuenue (bepuymnu, [Tyaseiins).

N3yuarorcs cBOWCTBA CTALMOHAPHBIX TEYEHUHM JKUIKOCTEH W ra3oB. Pacxonm >KUAKOCTH U3MEPSETCS
pacxonoMepamu I1Tuto n Bentypu. I1o 3aBrucuMocTH pacxona ra3a oT Nnepenajaa JaBiIeHMs Ha y4acTKe
TpyOBI M3MepseTcst BI3KOCTh rasa. Ilo oTkinonenue ot 3akoHa Ilyaseiins onpenensiercss KpuTnieckoe
yucio PeiiHonbaca, COOTBETCTBYIOMIEE MEPEXOLY OT JAMUHAPHOTO TEUEHHSI K TypOyJICHTHOMY.

17. BS3KOCTb KUJIKOCTH, YIHEPTUsl AKTUBALIUU.

ITo BepTHKaIBHOMY IA/ICHHIO TPOOHBIX IAPUKOB B BEPTHKAIBHOM KOJIOE, 3aII0IHEHHON TIIUIIEPHHOM,
usMepsiercss  ko3(ppuUUMEHT BI3KOCTM KHIKOCTH B 3aBHCHUMOCTH OT Temmeparype. Ilo
YCTaHOBHUBIIIEHCSI CKOPOCTH TajeHus nposepsierca (opmyna CTokca Asl CHIBI CONPOTHBICHUS B
BA3KOH kuakocTH. [lo TemmepaTypHON 3aBHCHMOCTH BSI3KOCTH OIPENEISAETCS SHEPIHsl aKTHBALMH
JUI MOJIEKYJT KUAKOCTH. DHEPrusl akTUBALUs CPABHUBACTCS C SHEPrUel CBA3M, TEIUIOTOM HCIIapEeHUs!
1 DHEPTUEH MOBEPXHOCTHOIO HATSHKEHUS.

18. Bakyym.

N3yuaroTcsi 0oCHOBHbIE METOABI IIOJYUYEHMs U M3MEpeHUs BakyyMa. Mcciemyercs 3akoH OTKayku B
BS3KOCTHOM DPEKUME NpU OTKadke (OPBAKyyMHBIM HACOCOM M 3aKOH OTKauKH B KHYACEHOBCKOM
pe’KUMe IpU BBICOKOM BaKyyMe (C MOMOIIbI0 11(Py3HUOHHOTO MACIISTHOTO HIIH TypOOMOJIEKYISIPHOTO
HacocoB). M3MmepeHne HHU3KOrO BakyymMa MPOBOIUTCS  MacisHbIM, TEPMONApHBIM U
TEPMOPE3UCTOPHBIM ~ BaKyymMMeTpamu. Bblcokuii BakyyM HU3MeEpSATCS HOHU3ALUMOHHBIM U
MarHeTPOHHBIM BaKyyMMETPaMHU.

19. Tuddyzwus.

Hccnenyercs B3amMHas auddy3us BO3myxXa M TeJUs 4epe3 TOHKYI TPYOKy, COCOMHSIOUIYIO IBa
cocyna. KoHIEHTpalMu Ta30B U3MEPSIOTCS TEPMOPE3UCTOPHBIM  JAaTYMKOM 110  Pa3sHOCTH
TEIUIONPOBOAHOCTH  cMecH. Mccienyercs TpUMEHUMOCTh 3akoHa Duka W 3aBHCHMOCTh
ko3 durmenta B3auMuom JuQQy3nuu OT JTaBICHUS.

20. TernmonpoBOAHOCTb.

Uccnenyercst 3aBUCUMOCTh KO3 HUIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIEparypel H
naBieHus. V3MepeHus IpOBOIATCS IO HAarpeBy IIPOBOJIOKH, 3aKJIIOYEHHOM B IMIMHIPUYECKYIO
BO3AYIIHYIO 000mouKky. Temmeparypa BHEIIHEH OOOJOYKH KOHTPOJUIUPYETCS TEPMOCTATOM,
TeMIIepaTypa MPOBOJOKU ONPENesieTCs M0 3aBUCUMOCTH CONPOTUBIICHHUS MaTepHajia MPOBOJIOKH OT
temneparypbl. IIpy HU3KOM JaBlEeHUH HCCICAYETCSl SIBJICHHE TEMIIEpaTypHOTO CKadka BOJIM3U
MIPOBOJIOKH.

21. MonexynsipHble SBIECHUS.



HccnenytoTcst MoJeKy/sipHbIE HpPOLECCHl B CHIBHO pa3pekeHHbIX rasax. M3ywaercs mporecc
ANEKTPOOTKAYKU --- TIODVIONICHMsSI YAaCTHIl ra3a aHoJOM B pe3yJbTare HOHH3ALUU DJICKTPOHHBIM
yaapoMm. M3mepsiercst HaBi€HHE HACBHIIICHHBIX MApOB TYTOIUIABKUX METAJIOB I10 W3MEHEHHIO
JaBJICHUS TP HarpeBe TOKOM 00pasiia B BaKyyMe.

22. 3amura paboT
[TpoBepsieTcst 3HAHUE CTYJCHTAMH OCHOB 00Pa0OTKH PEe3yabTaTOB IKCIIEPUMEHTOB. 3amuTa padorT.
23. Onpenenenne CP/CV razos.

W3mepsiercs mokazarens aaumadbarel Metomamu Kiemana-Jle3opmMa M akyCTHYECKOTO pe3OHaHCA.
Bbruncnsiercss 3HaueHHE CKOPOCTH 3ByKa. V3MepsioTcs mapamMeTpbl W HMX 3aBHCUMOCTH OT
TEMIIEpaTyphl U1 BO3AYXa U YITIEKHCIIOTO Ta3a.

24. ®a30BbI€ MEPEXOBI.

C moMouipio pTyTHOrO MaHOMETPa M TEPMOCTATa U3MEPSIETCS 3aBUCUMOCTh JaBJICHHs HACHIIIEHHBIX
[IapoB OT TeMIepaTypbl A BoAbl U cnupra. Ilo momyuyeHHON 3aBUCMMOCTU BBIUUCIISETCS TEIUIOTA
mapooOpa3oBaHMs COOTBETCTBYIOIIMX KHUJIKOCTEH.

25. 3amura paboT
[IpoBepsieTcs 3HAHHE CTYACHTaMH OCHOB 00paOOTKH pe3ylbTaToB IKCIIEPUMEHTOB. 3aIuTa padoT.
26. PeanpHble ra3sl.

Uccnenyercs a¢pdexr Ixoynsi—Tomcona npocaunBanus ra3za 4depe3 MOPUCTYIO MEPETOPOAKY Jis
YIJIEKHUCIIOTO Ta3a. PasHocTh Temmeparyp u3MepsieTcs TepMonapoil. Beraucnstores: koddUIeHTsI
Jlxoyns—TomcoHa wu mapaMeTpel raza Ban-mep-Baansca. Ilo u3MepeHHBIM IapameTpam
MPOM3BOIUTCS OLIEHKA KPUTUYECKUX ITapaMeTPOB ra3a U TeMIeparypsl HHBepcuH dddekra.

27. IloBepXHOCTHOE HATSKEHUE.

Uzmepsiercss K03 PUIMEHT MOBEPXHOCTHOIO HATSDKEHHSI PAa3JIMYHBIX KUAKOCTEH (BOABI M CIIMPTa) B
3aBUCHMOCTH OT TeMmmeparypsl MetogoM PeOunnmepa. Onpenensercs moyiHas CBOOOIHAsT SHEPTHS
MOBEPXHOCTH U TEIJIOTa 00pa30BaHUs €AUHULIBI TOBEPXHOCTH.

28. TemIoeMKOCTb.

H3mepsieTcss TEIUIOEMKOCTh TBEPABIX TN M TEIUIOEMKOCTb I'a30B IPH MOCTOSHHOM [aBICHUU JUIS
pa3MYHBIX pPacxofoB. Temmeparypa TBEpAOrO Teja U3MEpSeTCs IO 3aBHCUMOCTH COIPOTHBICHUS
Harpeares oT TeMIeparypsl. Temmneparypa raza u3sMepsieTcsi TepMOIapo.

29. 3ammra paboT

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

30. MarautomeTp .AOCONIOTHBIN BOJIBTMETP. MOJEINPOBaHKE IIEKTPHUECKUX MOJIEH.

OmpeneneHre TOPU3OHTAIBHOM COCTAaBIAIOMIEH MAarHUTHOTO TOJs 3€MJIM, W yCTaHOBIICHHE
KOJIMYECTBEHHOT'O COOTHOILUCHHSI MEXAY CIWHUIAMU OJIIEKTPHYECKOTO TOKAa W HAalpsDKEHUs B
cucreMax CU u CI'C. M3yueHue SIEKTPOCTATHYECKUX TMOJEH MPSIMOYTOJLHOTO Kabess, MIOCKOro
KOHJIEHCATOPa, YeThIPEX 3apsDKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.



31. CrieKTpHI ANEeKTpUYECKUX CUTHANIOB. BomHoBOA. CHHTE3 3JIEKTPHUECKUX CUTHAJIOB.

W3y4yeHne CHEKTPajbHOTO COCTAaB MNEPUOANYECKHUX OIJIEKTPUYECKMX CHUTHajJoB. 3yuenue
BO3MOXHOCTH CHHTE3HPOBAHUS TMEPHOANYECKUX D3JICKTPUUECKHX CHUTHAJIOB MPU OTPaAaHHUYCHHOM
HaOope CIEeKTpaJbHBIX KOMHOHEHT. (O3HakOMJIEHHE C OCOOCHHOCTSMH paclpOCTPaHEHUS
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, AalapaTypodl HM METOAaMH HW3MEPEHHS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

32. MarsetpoH (1 GoKycCHUpOBKa). 3aK0oH TPEX BTOPHIX. ONBIT MUJLITHKEHA.

OmnpeneneHyue OTHOUIGHHUS 3apsla 3JIEKTPOHA K €ro Macce METOJOM MAarHUTHOM (POKYCHpPOBKH M
METOJIOM MarHeTpoHa. OnpezeneHue yaeabHOTO 3apsiaa HIEKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
IUI BaKyyMHOTO Anoza. V3MepeHue sJIeMEeHTapHOro 3apsja METOJOM MAcCIsSHBIX Kalelb MO0 HX
JBIDKCHUIO B BO3/IyX€E MO ACHCTBHEM CHIIBI TSDKECTH U BEPTUKAILHOTO IEKTPUIECKOTO OIS,

33. Casur a3 B 1ienu nepeMeHHOro Toka. Pe3onanc HanpsokeHuil. PesoHaHC TOKOB.

I/I3yquI/Ie BJIMAHUS AKTUBHOT'O COIIPOTUBJICHUSA, MHAYKTUBHOCTU U €MKOCTH Ha CIBHUT (1)3.3 MCXKIAY
TOKOM U HAIIPSPKCHUEM B IICIIN IEPEMCHHOI'O TOKA. HccnenoBanue PE30HaHCOB Haprl)KEHI/Iﬁ " TOKOB
B IHOCJICAOBATCIIBHOM U B NapaJlICIIbHOM KOJIe0aTeILHOM KOHTYpax ¢ H3MCHSIECMOM éMKOCTBIO,
MOJYUYCHHUC aMIUIMTYAHO-YaCTOTHBIX U (1)330B0-‘IaCTOTHBIX XapaKTECPHUCTUK, ONTIPCACIICHUC OCHOBHBIX
mapamMeTpoOB KOHTYPOB.

34. Dddexr Xomra B momynpoBomHukax . Dddekr Xomra B MeTauiax. MarHeToCONpOTHBIICHUE
MOy TTPOBOTHUKOB.

Uccnenosanue 3asucumoctu JJIC Xosia OT BEIMYMHBI MarHUTHOIO IIOJIS NPHU Pa3IMUYHBIX TOKAX
yepe3 oOpasel sl onpeAesieHusl KOHCTaHThl Xoiuia. M3MepeHue MOABMKHOCTH M KOHIICHTpalWuu
HOcUTEJIEeH 3apsfa B NONYIPOBOAHMKAX M MeTamiax. V3MepeHue 3aBHCUMOCTU CONPOTUBIECHUS
MOJTYTIPOBOJHUKOBBIX 00pa3LOB pa3auyHON (OPMBI OT HHIYKIIMH MAarHUTHOTO TIOJIS.

35. Cobonubie konebanusi . BroiHyxkneHHsle koneOanust . JpoGosoit mym . Koneb. koHTyp ¢
HEJIMHEWHON EMKOCTBIO.

UccnenoBanne cBOOOAHBIX M BBIHYKJICHHBIX KOJIEOaHUN B JIEKTPUUECKOM KOJIEOATEIbHOM KOHTYDE.
Wsmepenne 3apsiia snekTpoHa 1o ApoboBoMy mymy. M3ydeHue pe3oHaHCHBIX CBOWCTB HEJMHEHHOTO
KoJIe0aTeTbHOTO KOHTYPA.

36. lna- u mapamarunetuku. Jna- u napamarsetuku. J{na- u napamaraeTuku. CKuH-3hekr.

W3mepeHne MarHUTHOH BOCHPUUMYMBOCTH JIMa- H IapaMarHUTHOTO o0OpasioB. M3ydeHue
TEMIEePaTypPHON 3aBUCMMOCTH MAarHUTHOM BOCIPUUMYUBOCTH (peppoMarHeTHKa Bbllle Touku Kiopu.
HccnenoBanue NpOHUKHOBEHUS IEPEMEHHOTO MAarHUTHOI'O 110JI1 B MEIHBIN IOJIBIN LIUIMHIP.

37. bannucTuyecKkuil TalbBAaHOMETD.

N3yyenne paboOThl BBICOKOYYBCTBUTEIBHOIO 3€PKAJIbHOTO TajlbBAHOMETPAa MAarHUTOIJIEKTPUUYECKON
CUCTEMBI B PEXKHMaX U3MEPEHHS TIOCTOSHHOTO TOKA U 3JIEKTPUUYECKOTO 3apsizia.

38. PenakcanoHHBIN reHepaTop. Tiueromuil pa3pan . BeIcoko9acTOTHBIN pa3ps.

HccnenoBanme penakcalldOHHOTO TeHepaTtopa Ha crabunutpoHe. l3yueHwe BONbT-aMIEpHON
XapaKTEPUCTUKN HOPMAaJIbHOTO TIEIOIIETO paspsana. V3ydeHue CBOMCTB IIa3Mbl BBICOKOYACTOTHOTO
ra3oBOIo paspsjia B BO3yXe METOIOM 30H/I0BBIX XapaKTEPUCTHK.

39. Tlerns rtucrepesuca (auHaMudeckuit meron) .Ilemis rucrtepesuca  (CTAaTUYECKHH METON).
[TapameTpon./{BoliHOE sIpMO.



W3y4yeHne neTenb rucrepesnca pasMuHbIX (EppOMArHUTHBIX MaTepHaloB B MEPEMEHHBIX IOJISX.
Usmepenne HayanpbHOW KpPHBOM HAMarHWYMBaH{sA (EPPOMArHETUKOB M TPENENbHOM IEeTIu
rucTepesuca s o0pas3oB TOPOUAATIbHON (OPMBI, M3TOTOBIEHHBIX U3 YUCTOTO JKelle3a WM CTalH.
Uzyuenune napaMerpuueckux KojaeOaHuil B IEKTPUUECKON LETIH.

40. 3amura paboT

OO0paboTKa MOTYYEHHBIX KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIIMX K OMIHOKaM
U3MEpEHHsI, W pacyueT TIIOTPEIIHOCTeH HW3MEpeHHs HCCleyeMblx BenuuuH. [IpencraBneHue
NpOJENaHHOW Pa0OThl B BHE HAyYHOTO OTYETa. 3alWTa IOJNyYEHHBIX pe3ynasraroB. OOCyxIeHHe
BOTIpOCA IO BBIOODY.

Cemecrtp: 4 (Becennuit)
41. Konbria Hetorona. Marepdepomerp Kamena. Marepdepometp Pernest.

UnTepdepeHumonHoe u3MepeHHe KPHUBHU3HBI CTEKISIHHOHM MOBEPXHOCTH C IOMOIIBIO  KOJIel]
Heiotona. MHrepdepeHIIMOHHBIE H3MEpPEHHS IOKa3arejed MPeIOMIICHHST Ta30B C TOMOIIbIO
unteppepomerpon Kamena u Penes.

42, LlenTprpoBaHHEIC OTITHYECKHUE CHCTEMBI. MonenupoBanue OTITHYECKUX
npudopos.Pedpakromerp AGGe.

M3ydeHne MeTOIOB OIpenesieHns] (OKYCHBIX PACCTOSHHUM JIMH3 M CIOXHBIX ONTHYECKHX CHCTEM.
OmpeneneHrne XapakTEPUCTHK ONTHYECKON CHUCTEMbI, COCTABICHHOW W3 TOHKWX JMH3. V3ydeHue
chepruyeckoll U XpoMmarmueckod abeppainuii. M3ydenune Mmopenedt 3putenbHbIX TpyO Keruepa u
lamuess m Mozenu MUKpOCKoma. M3Mepenue nmokasaresneld mpeloMIIeHHs TBEPABIX M KHUIKUX TeJ B
MOHOXPOMAaTHYEeCKOM CBETE € TIOMOIIbI0 pedpakTomerpa AdOe.

43. Uzydenue nazepa.

W3yuenne OCHOBHBIX NPUHIMIIOB pa0OTHl TEIHK-HEOHOBOTO Jla3epa, CBOMCTB JIA3€PHOTO M3IYUYCHUS
U U3MEpeHue YCWICHMs Ja3epHOil TpyOku. McciemoBaHMe COCTOSHHS MOJSPU3AIMU H3ITy4EHHS
na3epa Ha uccienyemoi TpyOke. Habmonenne MooBO#i CTPYKTYPBI J1a3€pHOTO HU3ITy4YCHUSI.

44. Indpakaus cBeta.

UccnenoBanmne spnenuss nudpakuun Ppenens n PpayHrodepa Ha menu. M3ydeHue BIMAHUS
audpaKknyuy Ha pa3penaonryo ClioCOOHOCTh ONTHYECKUX UHCTPYMEHTOB.

45. Tonspu3zanusi.

O3HakoMJIEHHME € METOolaMHU IIOJNyuYeHMsT W aHaiu3a [oJisipu3oBaHHOro ceera. OmnpeneneHue
nokasaressi npesioMiieHust 300HuTa depe3 yroia bprocrepa. MccnenoBanue xapakrepa Moyisipu3aluu
CBETa B TMPEIOMJIEHHOM U OTpaxXEHHOM OT CTOmbl Jyuax. MccienoBanue uHTephepeHIINU
MOJSIPU30BaHHBIX Jiyded. OmpexaeneHne HampaBieHHsS BpAIICHHS CBETOBOIO BEKTOpa B
IUIMIITUYECKH [TOJIIPU30BaHHOMN BOJIHE.

46. Unrepdepennus Bonra CBY.

Nzyuenune naTepdEepeHIINU IMEKTPOMATHUTHBIX BOJIH MIJUTMMETPOBOTO JHMANa3oHa ¢ MPUMEHEHHUEM
JIBYX ONTHYECKUX WHTEP(EPEHIIMOHHBIX CXEM. DKCIIEPUMEHTAIBHOE OIpENeTIeHUE JJIMHBI BOJIHBI
M3IIy4eHUd W TIOKa3aTesid TMPENOMIICHUS TUAJIEKTpUKa. OKCIIEpUMEHTalbHasg IpPOBEpKa 3aKoHa
Manroca.

47. IndpakuroHHble pemiéTKU (TOHUOMETP).



3HaKOMCTBO C pa0OTOi M HACTPOWKOW TOHUOMETPA M OIpPENENICHUE CHEKTPaJbHBIX XapaKTEPUCTUK
aMIumMTygHOW pemérku. MccnemoBanue cnekTpa pTyTHOM jammbl. OmpezeneHue CIeKTpaIbHBIX
XapaKTepUCTHK (Pa30BOM PEIIETKH (DILIEIETTA).

48. JIBoiiHOE JTy4enperIoMIIEHHE.

Uzyuenune 3aBUCHUMOCTH IOKazaTelsi MPEJIOMIICHUS! HEOOBIKHOBEHHOH BOJHBI OT HAalpaBlICHUS B
JBOSIKOTIpESIOMJISIIOIEM KpucTasuie. OlpeiesieHue [NIaBHbIX [T0Ka3aTesel IpeJoMIIeHUs B KpUCTalIe.

49. Jlnudpakius Ha yIbTPa3ByKOBBIX BOJHAX.

Nzyuenne nudpakiym cBeTa HA CHHYCOMJAILHOW aKyCTHYECKOH pemérke n HabmroneHue (pa3oBoid
PELETKU METOAOM TEMHOTO II0JIS.

50. Pazpemnt. cnocoOHOCTH MUKpOCKoTa (MeTos AGGe).

Onpenenenne AUQPaKIUOHHOTO Tpeaeia paspellieHrss OObEKTMBAa MHKpOCKoma MeTomoMm AOGe.
Omnpenenenue mnepuoAa pemeéroKk MO MX IPOCTPAHCTBEHHOMY CIEKTpY, MO H300pa)KeHUIo,
YBEJIIMYCHHOMY C IIOMOLIBIO MOJIEJIM MUKPOCKOTIA, a TaKXke, 110 OLEHKE pa3pellaronieid criocoOHoCTH
MHKpockomna. [IpocTpancTBeHHAs GUIBTpaLUs U MyJIbTUILTUIIMPOBAHHUE.

51. 3amuTa pador.

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISAIIMX K OIIHOKaM
U3MEpPEeHMsI, M pacyeT NOTrPEeIIHOCTe W3MEPEeHUsl HCClienyeMbIX BennuuH. [IpeacraBieHue
MpOJCIaHHOW PabOThl B BHJIE HAyYHOTrO OTYeTa. 3aluTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

52. Db dexr [Tokkensca.

HccnenoBanne wHTEp(EpEHIIMH pPACCESHHOTO CBETa, Npomeqmero Kpucrawl. Habmronenue
M3MEHEHHs XapaKTepa MOJspU3aliy CBeTa MPH HAIOKEHUH Ha KPUCTAJLI IEKTPUIECKOTO TOJIS.

Cemecrtp: 5 (Ocennmii)
53. Dddexr Mecbayaspa. MccnenoBanre pe30HAaHCHOTO MOTJIONICHHS Y KBAHTOB.

C moMomip0 MeTojla JIOTUIEPOBCKOTO CIBHUTA B MECCOAyIPOBCKON JIMHUU TIOTJIONICHUST UCCIIEAYETCSI
PE30HAHCHOE TIOIVIONIEHUE -KBAaHTOB, HMCIYCKaeMBIX sapaMu oiioBa. Onpenensiercss TOJOXKCHHE
MaKCHUMyMa pPE30HAHCHOTO TMOMIOIIEHHUS, €ro BENWYHMHA, a TaKKe HSKCIEpPHMEHTalbHas IIMpUHA
JINHUH.

54. Uccnenosanue >¢pdexra Komnrona.

C nomolpl0 CUMHTHWULIMOHHOIO CHEKTPOMETPa UCCIEAYETCSl SHEPreTUUYEeCKUM CIEKTp -KBaHTOB,
paccesiHHbIX Ha rmpaduTe. ONpeAeseTcs] IHEPTUs PACCESIHHBIX -KBAHTOB B 3aBUCHMOCTH OT YIa
paccesiHus, a TAK)KE SHEPrusl IOKOsI YAaCTHIL, Ha KOTOPBIX MPOUCXOAUT KOMITOHOBCKOE paccesHue.

55. MarHuTHBIH MOMEHT JieTkuX siaep /SIMP/.

MetonoM sepHOr0 MarHUTHOTO pe3oHaHca (IMP) msmepsitorcs g-¢axTopbl NpoTOHA, AEUTPOHA U
aapa GTopa U BEIYUCISIOTCS X MarHUTHBIC MOMEHTHI. Pe3ynbTarsl CpaBHUBAIOTCS C BBIYUCICHHBIMH
Ha OCHOBE KBAPKOBOM MOJIEJIN aIpOHOB U OJHOYACTHYHONW 000JIOYEYHOIN MOIeNH SAep.

56. CrekTpoMeTpusi Y — U3JIY4YCHHUSI C TIOMOIIbI0 CUUHTHULIIMOHHOTO CHEeKTpoMeTpa. M3mepenue
a0CoMOTHON aKTHBHOCTH Tpenapara Co METOIOM Y — Y COBIIaICHUH.



MertonoM - coBnajicHU wu3MepsieTcss aOcomroTHas akTuBHOCTh mnpenapara Co. [locie storo
OIpEAEIAETCA SHEPTUS ~-KBAHTOB HEU3BECTHOIO PaJMOAaKTUBHOTIO Mpernapara.

57. OnpeﬂeneHHe OHCPIHU O YaCTHUIL IO BCIIMIMHEC UX np06era B BO3yXC.

Usmepsiercss mpoOer -4acTWIl B BO3AYyXE JIByMsl CIIOCOOAMH: C TOMOIIBIO TOPIIEBOTO CYUETYHKA
leiirepa ¥ CUMHTWIUIALMOHHOTO cYeT4yHka. 1[0 MOIydYeHHBIM BENMYMHAM OIPEACISIETCS AHEPTUs
YaCTHIL.

58. M3mepeHue BpeMeHU KU3HM MIOOHOB Ha OCHOBAaHMM YIJIOBOI'O PacHpeieseHUs HHTEHCUBHOCTH
KOCMHUYECKHUX JIy4eH.

C oMol TENEeCKOoNa U3 JByX CLUUHTUIUIATOPOB HU3MEpPsETCs YIJIOBOE paclpelieieHUue KEeCTKOH
KOMITOHEHTBI KOCMHMYECKOTO H3iIydeHHs. Ha OCHOBE NOJYyYEHHBIX MAaHHBIX OLIEHMBAETCS BpeMs
AKU3HU MIOOHA.

59. CUMHTHUIUTAUMOHHBINA CUETYHK JJIS JETEeKTUPOBAHUS KOCMUYECKOTO U3JTyYECHHUS.

UzmepsieTcss 3aBUCUMOCTD BEPOSTHOCTH OOPa30BaHUs JIMBHEH BTOPMYHBIX 3apsDKEHHBIX YACTHIL B
CBHHIIC OT JIyOMHBI ypOBHS HaOMoeHNs (KackaaHas kpusas). [1o pe3yasraram OLeHUBAETCS CPEIHSI
SHEPrus YaCTHIl B JIMBHE.

60. Ob6cyxIeHne TEOPETHIESCKUX BOIIPOCOB MO MPEABLAYIIIIM TeMaM.

[IpoBepsieTcsi 3HaHWE CTyIEHTAaMH OCHOB 00OpaOOTKH pe3yJlbTaroB OSKCIEPUMEHTOB, METOIOB
pETUCTpallMU YacTUI] U KOHCTpyKui QotoymMmHOkutenerd. [lociie 3TOro m3nararoTcsi OCHOBHEBIC
MOJEJIN B3aMMOJICHCTBHS HM3JIyYE€HHUS C BEIIECTBOM M 3JEMEHTHI (PH3MKH BBICOKMX IJIOTHOCTEH
SHEPIUH.

61. M3yuenue 3aKOHOB TEIIOBOTO U3ITYUYECHHUS.

OnTHYeckuM THUPOMETPOM C HCUE3aAIoOUIe HHUTHIO W TEPMOMAPOW HCCIEAYeTCsl H3Iy4YeHUE
HaKaJICHHBIX Tell. B Mozenn abcoaroTHO YepHOTro Tela BHIYMCIIAIOTCS 3HaUeHHs NOCTOSHHBIX [manka
u Credana-bonpimana.

62. ®ororhdekr.

Uccnenyercst 3aBucuMOCTh (DOTOTOKA OT BENWYHMHBI 3aCP’KMBAIOIIECTO IMOTEHLMANa M YacTOTHI
najaroero usnydeHus. [1o pesyapraTaM BEIYUCISIETCS 3HAYE€HUE TOCTOSIHHOM [ 1nanka.

63. Atom Bozopona.

I/ICCHCZ[YIOTCSI 3aKOHOMCPHOCTU B OITHUYCCKOM CIICKTPE aTroMa BOAOpOAA. ITo pe3yiibTaTaM
BBIYUCIIAIOTCA IIOCTOAHHAA Pnﬂ6epra U1 ABYX HM30TOIIOB, HX NOTCHIMAJbI HWOHHU3AlUU,
HU30TOIIMYCCKUEC CABUTHU JIMHUH.

64. Dddexr Pamzayspa.

Hccnenyercss sHepreTudeckas 3aBUCHMOCTb BEPOSTHOCTH pacCesHHS MEIJICHHBIX JIICKTPOHOB
aroMaMu KceHoHa. [lo pesynasTaTaM W3MEpPEHHUIl OILGHUBACTCS pa3Mep BHEIIHEH 3JICKTPOHHOMN
000JIOUKHM aToMa.

65. Mamepenne koddduimenta ociableHuss MOTOKA Y-Ty4eld B BEIIECTBE W OIPEICIICHUE HX
sHepruu. Pabora o paanounoHHo# 6€30MacHOCTH.

C noMompl0 COUMHTWUISIUOHHOTO CUETYMKA HU3MEPAIOTCS JIMHEHHbIE KOA(PHUIMEHTH OCIa0IeHUS
IIOTOKA -JIy4el B CBUHLIE, JKeJie3e U altoMuHuM. [1o pe3ynbpraram ornpenensercst SHeprus -KBaHTOB.



66. ccnenoBanue SHEPreTHYECKOIo CIEKTPa -4acTULl U OIIPeesIeHUEe UX MUHUMAJIbHONW SHEPIUU.

C TOMOIIIBI0 MAarHUTHOTO CIIEKTPOMETPA MCCIICAYETCS SHEPreTHYSCKUI CIIEKTP -4aCTHII IPU pactiaze
anep uesusd. KammOpoBka crieKTpoMeTpa OCYLIECTBISETCS 10 SHEPTUU 3JIEKTPOHOB BHYTpPEHHEH
KOHBEPCHH.

67. Onbir @panka-l'epua.

MCTOI[OM QJICKTPOHHOT'O B036Y)K)_IGHI/I$I HU3MCPACTCA DOHCPIrusA ICpBOr0 YpPOBHA aromMa Treiivs.
CpaBHI/IBa}OTCH PE3yabTaThl, NOIYYCHHBIC B JUHAMHWYCCKOM U CTATUYCCKOM pEIKUMaAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)



Cemectp: 1 (Ocennnii) MexaHuka:

Jlabopatopus 501 I'K.

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

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

(JIabopatopuslii cTeHn 6 mr.)

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

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

1.4.4 ViccnenoBanne cBOOOIHBIX KOeOaHU CBI3aHHBIX MasSITHUKOB - | yCTaHOBKA.

Jlabopatopus 502 I'K.

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

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

1.4.5 Vzy4enue xoneOaHus CTPYHBI

Jlabopatopus 503 I'K.

1.1.4 VamepeHrie MHTCHCUBHOCTH PaUaiMOHHOTO poHa — 12 ycTaHOBOK.

1.1.6 Uzyuenne snekrpoHHOTO ociuniorpada — 18 ycraHOBOK.

Jlabopatopus 505 T'K.

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

1.1.4 V3mepeHre MHTEHCUBHOCTH PaJualiMOHHOTO (poHa — 12 ycTaHOBOK.

1.2.5 UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOTIA 8 YCTaHOBOK.

1.4.1 Vzy4yenue ¢pu3nveckoro MasiTHUKa -4 yCTaHOBKH.

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

1.2.1 OmpeneneHune CKOPOCTH TOJIETA ITYJIK 8 YCTAHOBOK.

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

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

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

1.1.1 3mepenue yneapHOro CONPOTUBIICHUSI HUXPOMOBOI MPOBOJIOKH. — 8 YCTaHOBOK

Jlabopatopus 324a 'K

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

Cemecrtp: 2 (Becennuit) TepmonnHamMuka 1 MOJIEKYIIsipHast (pU3HKa

Jlabopatopus 315 I'K.

2.3.1 llony4yenue u u3MepeHue B BaKyyme 6 yCTaHOBOK.

2.2.2 V3mepeHne TEIUIONPOBOAHOCTH Ia30B MPH Pa3HbIX JaBICHUSIX 2 IIT.

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

2.2.4 TerronpoBOJHOCTH TBEPAOIO Tesla 4 yCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHoU audy3un ra3os 6 yCTaHOBOK.

2.2.7 UccnenoBanue nuddy3un razos B MOpUCTOii cpene 1 ycTaHOBKA.

2.1.6 3ddexr dxoynsa-Tomcona 4 yCTaHOBKH.

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

Jlabopatopus 319 I'K.

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

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

2.1.2 Onpenenenne CP/CV meTonoM aanabaTniecKoro pacuIupeHus ra3oB 4 yCTaHOBOK

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

Jlabopatopus 324 I'K.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. O6uwmit kype ¢pusuku [Texer] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : ®uzmarmut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
2. OcHoBsl pusuku [Teker] : Kype obmieit pusukn : B 2 T. T. 1. Mexanuka, S3IeKTPHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
nox pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.
3. Obmas pusuka. Mexanuka [Tekcr] : yue6. mocobue mis By3oB / H. A. Kupuuenko, K. M.
KpriMckuii ; M-Bo o6pazoBanus 1 Hayku P®, Mock. ¢pu3.-rexH. uH-T (roc. yH-T) .— M. : MOTH, 2013
—290c.
4. JlaboparopHbiii ipakTukyM 1o obmieit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
By30B / mox pex. A. . Imagyna ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.
5. O6umwit kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
6. OcuoBsl pusuku [Tekct] : Kype obmieit ¢pusuku : B 2 1. T. 2 : yueOHUK /U1 By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmoannamuka / B. E. benonyukun, J{. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmarauT, 2007 .— 608 c.
7. TepMomuHaMuKa, cTaTUCTHYECKas: U MoJeKyisipHast pusuka [Tekct] : yue0. mocobue st By3oB / H.
A. Kupnuenko .— 4-e usa., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.
8. Jlaboparopuslit npakTukyM 1o obmei gusmnke [Teket] : B 3 T. T. 1 : Tepmoaunamuka u
MOJIEKyIIsIpHas pu3nKa : yued. mocodue 1 By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3zoBanus u
Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.
9. O6uwit kype ¢puzuku [Texer] : B S5 1. T. 3, Y. 1 : yue6. mocobue ms By3oB / JI. B. CuByxun .— 3-¢
u3g., uernp. u gon. — M. : Hayka, 1996. — 320 c.
10. OcHosbl ¢pusuku. Kypc oomeit puszuku [Teker] : B2 T. T. 1 : Mexanuka, dIIEKTpHUECTBO U
MarHeTu3M, KojJeOaHus ¥ BOJHBI, BOJIHOBAs ONTHKA : yueOHuK 11t By3oB / A. C. Kunrcem, I P.
JlokmuH, O. A. OnpxoB .— M. : ®usmariut, 2001 .— 560 c.
11. OnexrpudectBo u MmarueTu3Mm [Tekct] : yue6. mocobue nms By3os / H. A. Kupuuenko ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. pus.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
12. KBanroBast Mukpo- u Makpousuka [Tekcr] : yue0. mocobue st By3oB / FO. M. Llunentok .— M. :
®dusmarknura, 2006 .— 640 c.
13. HauanbHbIe maBbl KBaHTOBOUM MexaHuKH [Tekcr] : [yue6. mocobue nms By3os] / H. B. Kapnos, H.
A. Kupnuenko .— M : @uzmariut, 2004,2006 .— 360 c.
14. O6muii kypc ¢usuku [Teker] : B S T. T. 5 : AtomHas u siaepHast pusuka : yued. mocodue ais By30B
/ 1. B. CuByxuH .— 2-e u3f., crepeorun. — M : @usmarnut : MOTH, 2002, 2006,2008 .— 784 c.
15. JIabopatopusIii mpakTrkyM 1o o0mel ¢pusuke [Tekcr] : B 3 1. T. 2 : Onruka : yued. mocodue st
BYy30B / oz pefl. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
16. JlabopatopHsIii mpakTukyMm 1o obmeit pusuxe [Texer] : B 3 7. T. 3 : KBanToBas ¢usuka : yueO.
nocobwue st By3oB / @. @. Uromwn, FO. A. Camapckuid, FO. M. [unentok ; nox pen. 0. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U34., uctp. u gon. — M. : ®uzmarkaura, 2005
—432c.
17. JITabopatopuslii mpakTuKyM 110 001mel ¢pusnke [Texcr] : B 3 T. T. 2 : DeKTpU4eCTBO U MArHETU3M
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.
18. Kanamnaukos H.I1., CmougsipeB M. A./OcHoBbI ¢u3nku B 2-x ToMax M.-Jlaboparopus 3HaHHIA,
2017

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



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

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

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

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

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

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

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

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



PexomennoBanHas tureparypa 1Jisi CaMOCTOATEIILHOIO U3yUEHHUS.

duznueckre OCHOBBI MEXaHUKH : yue0. mocooue aiist By3oB / C. J. XalkuH .— 2-¢ U3/, UCTp. U JOI.
— M. : Hayka, 1971 .— 752 c.

Mexanuka / U.Kutrens,B.HaiiT,M.Pynepman ; nep.c anmi.mon pea.A. . 11lansankoBa,A.C.AxMaToBa
.— 3-e w3n.,ucnp. — M. : Hayka, 1983 .— 448c.

deitHMaHOBCKHE JIeKIUU 0 ¢usnke. Boim. 1 - 2 : [y4e6. mocobue mis By3oB]. CoBpeMeHHas HayKa O
npupoze. 3akoHbl Mexanuku. [Ipoctpanctso. Bpems. [Imxkenue / P. @eitnman, P. Jleiiton, M. Cangc ;
niep. ¢ anm1. A. B. Ebpemos [u ap.] .— 3-e u3n. — M. : Mup, 1976 .— 440 c.

DNEeMEHTHI PENIATUBACTCKON MEXaHHKH : yueb. mocodue s By3oB / A. JI. [manyn ; Mock. ¢u3.-TexH.
uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.

OTHOCUTENFHO OTHOCUTEIBHOCTH: [yueb. - MeTo. mocobue ans crynentoB 1 kypca MOTU] / B. E.
Benonyukun ; Mock. puznko-texH. MH-T (roc.yH-T .— Jlonronpynusiii : MOTU, 1996 — 32 c.
Craructuueckas ¢uzuka : T. 5/ ®. Peiid ; nep. ¢ anm. ; mox pea. A. U. Hlansaukosa, A. O.
Baiicenbepra .— M. : Hayxka, 1972 .— 352 c.

Tepmonunamuka : yuyeOnuk s yH-toB / W. I1. bazapos .— 4-e uzn., nepepa0. u gon. — M. : Beicias
mkoja, 1991 — 376 c.

CoBpemenHas TepmonuHaMuka. OT TEIIOBBIX JBUraTeNei 10 AUCCHIIATUBHBIX CTPYKTYp [Tekcr] :
[yuebnuk uis By3oB] / U. [puroxun, 1. Kongenynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
mont pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

OHTponus : yd. mocobue Jutst By30B : pek. YMO Mock. ¢pusnko-TexH. nun-ta / JI. A. 3aukun ; M-Bo
o0pa3oB. PO, Mock. ¢usuko-rexs. ua-t .— M. : MOTU, 2003 .— 56 c.

OCHOBBI TEOpHUH ATEKTpUUECTBA : yueld.mocodue s yH-ToB: ol oc.kom.CCCP / U.E. Tamm .— 10-¢
u3a.,ucnp. — M. : Hayka, 1989 .— 504c.

DNeKTpUYecTBO U MarHeTu3M: [yueb. mocodue ans By3oB] / 3. [Tapcenn ; mep. ¢ anmi. nox pen. A. U.
[TansHuKOBa, A. O. BaitncOepra .— / 3-e usa., ucnp. — M. : Hayka, 1983 — 416 c.
deitHMaHOBCKHE JIeKIIMU TI0 (u3nke. Boim. 5 : [yueb. mocobue aiist By30B]. DIEKTPUIECTBO U
Mar"etn3Mm / P. ®enaman, P. Jlefiton, M. Carnc .— 2-e u3g. — M. : Mup, 1977 .— 300 c.
deiftHMaHOBCKHE JIEKIUU TI0 (u3nke. Boim. 6 : DnexTponuHamuka : [yue6. mocodue s By308] / P.
Oeiinman, P.JIeitton, M. Canpc ; ep. ¢ anri. A. B. Edpemosa [u np.] ; mon pex. 5. A.
CmopoauHckoro .— 2-e u3n. — M. : Mup, 1977 — 347 c.

deitnmaHoBcKHeE Jiekuuu 1o ¢pusuke [Texer]. Boim. 7 : @u3uka ciomssix cpex : [yued. mocobue amst
By30B]| / P. ®eiinman, P. Jletiton, M. Canjc ; nep.c anni. A. B. Eppemosa [u ap.] ; o pen. f. A.
CmopoauHacKoro .— 2-e m3n. — M. : Mup, 1977 — 228 c.

Onruka: yue6. mocobue ais By30B / E. M. byrukos ; mox pen. H. Y. Kanureesckoro .— M. : Beicmas
mkona, 1986 .— 512 c.

OcHoBbl onTukw: [yued. mocodue ams By308] / M. boph, 3. Bonbd ; nep. ¢ anmi. C. H. bpeyca, A. 1.
lonoBamkuna, A. A. lllyOuna ; mox pexn. I. I1. Motynesuu .— M. : Hayka, 1970 .— 855 c.
dwusnueckas ontuka: yaeOHuK anst By3oB / C. A. Axmanos, C. FO. Hukutun .— M : Uzn-Bo MIY,
2004 .— 656 c.

BBenenre B KOrepeHTHYIO ONTHKY U ronorpaduto [Teker] : yaeOHO-MeTo1. mocodue mo Kypey : Oomas
¢uzuka / coct. C. M. Koszen [u ap.] ; M-Bo o6pazosanmst PO, Mock. ¢us.-texH. uH-T (roc. yH-T), Kad.
oburet puzuku .— M. : MOTH, 2000 .— 42 c.

JlomoTHUTEbHAS TUTEpaTypa:

1. pyt 2.B. Terodpusuveckue cBoiicta TBEPABIX Ten. — M.: MOTH. 2012.

2. NmxanoB b.C., KamutonoB .M., FOnun H.I1. Yactuer u atomusie siapa.M.: JIKH, 2007.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/physics/index.phpCaiit kadenps! o01eit Guznku
http://lib.mipt.ru/catalogue/94/?t=748- anekrponnas oudbnroreka dusrexa, paznen «duznkay.
http://www.physics.ru- 06pa3oBaTenbHbII CANTCINIEMEHTAPHBIMU CBEJICHUSIMU TI0 (DU3HKE.
http://www.edu.ru- henepanbhsiii mopran «Poccutickoe oOpa3oBaHue.
http://benran.ru-6ubnmoTeKa 1Mo ecTecTBEHHBIM HaykaM Poccuiickol aka/ieMiu HayK.

AN I

http://www.i-exam.ru- equHbId optan MHTepHeT-TecTUpoBaHus B cepe 00pa3oBaHuUsl.



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

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

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

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

CryneHT, nu3ydarouuii Kypc oomei (U3nKH, T0JKEH C OIHOM CTOPOHBI, OBJIAIETh OOIUM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B PEe3YIbTATC U3YUCHHUA JUCHUIIJIMHBI CTYACHT OJOJKCH 3HATh!:

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTCHHUC U KOHCIICKTUPOBAHHC peKOMeH,I[OBaHHOﬁ JINTCPATypBhI,

- TmpopaboTKy y4ueOHOro marepuana (1o y4eOHOH W Hay4dHOU JTuTeparype), MOJroTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAUYCHHBIX JUII CAMOCTOSTENFHOTO H3Yy4YeHHMs, JI0Ka3aTeJIbCTBO OTACIBHBIX
YTBEPKIECHUMN, CBOICTB;

- TOJTOTOBKY K Ta00paTOPHBIM 3aHATHUSIM, KOJUIOKBUYMaM, TH((EPEHITUPOBAHHOMY 3au€Ty.

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

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

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa oomieit pu3nku

Kypc: 1

KBaTuuKanus: Oakanasp

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

5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T
PazpaGoTunkm:

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB HAy4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JEsITEIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLINI

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IPeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATh:

- METOIUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy 0O0paOOTKH MOJYyYEHHBIX PE3YJIbTaTOB.
yMeTh:

- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIpaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJeTh:

- HaBbIKaMH pabOThI C COBPEMEHHBIM N3MEPUTEIBHBIM 000PYAOBaHUEM;
- OCHOBHBIMH MaTe€MaTHUYE€CKHUMU HHCTPYMEHTAMHU, XapaKTEPHBIMH [T 3314 MEXaHUKH.

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

1. C xakoél TOYHOCTBIO M3MEPATHh AJMHY CTEPKHS M CONPOTUBIICHUE TEPMOMETPA MPU JOCTUTHYTOH

TounocTtu AL?

2. Kaxo#l Bkimag B ommOKy H3MEpEHHs O BHOCST MNOTPEHIHOCTH W HM3MEPEHHM LICHBI JEJICHUS
OKYJIDHOH WIKaJlbl, B OIPEAEICHUU IIOJIOKEHUS METKHM, B M3MEPEHHU KOMHATHON TeMIleparypbl U
MOTPELIHOCTh TEMIIEPATYPHOT0 K03 PHLIeHTa CONPOTUBICHUS?

3. bamsopykue u nanpHO30pKHe HaOIIOIATENN HAaCTPaMBAIOT MHUKPOCKOI Tak, 4To M300pa-xeHue 12
OKa3bIBAIOTCSl Ha OYEHb MaJIOM WJIHM, Ha00OpOT, OYeHb OONBIIOM paccTOsHMKM OT riasa. Kakoe u3
YBEIHMUCHUH — INHEHHOE WM YIJIOBOE — IIPU 3TOM MEHbIIIE MEHseTCs?

Pabora 1.1.5. UccnenoBanue yrnpyrux CTOIKHOBEHUH MPOTOHOB C AJIEKTPOHAMH.

KonTtponbHbie Bonpocsl
1. BreiBenute  opmyIbl,

CBA3BIBAIOIIUMEC YI'OJl BbIICTA OJJICKTPOHA C €ro HMIYJIbCOM,

B

HepeHﬂTHBHCTCKOﬁ n peHHTHBHCTKOﬁ MCXAaHHKE.

2. HOHy‘II/ITG 3aBUCUMOCTb CKOPOCTH YaCTHIL B peHHTI/IBHCTCKOﬁ MCXAaHHUKC OT UX UMITYJIbCA U SHCPTHHU.

3. BoBenure GopMyity, CBI3BIBAIOILYIO UMITYJILC MIEKTPOHA C PAIIYCOM €ro TPAeKTOPUU B MAarHUTHOM
nosne. Ilokaxure, yTo 3Ta (opMmyna crnpaBelInBa KaK B HEPEISITUBUCTCKOM MEXaHUKE, TaKk U
PEIATUBUCTKOU

Pabora 1.2.1. OnpeneneHre CKOPOCTH IOJIETA IYJIH MTPH MOMOIIU OaNTMCTHYECKOTO MasTHUKA.

I. Meton 6aMCTHYECKOTO MasgTHUKA, COBEPIIAIOIIET0 MOCTYATeIbHOE ABHKEHHUE

KonTtponbHbie Bonpocsl

1. B kakom cirydae MasiTHUK Ha3bIBaeTCs OAIIMCTHYECKUM U JUIS YETO OH MOXKET OBIT UCIOIb30BaH?
2. ITlpu KakuX yCJIOBHSIX HauaJIbHBIH UMIYJIEC OAJUTMCTHYECKOTO MAasTHUKA PAaBEH UMITYJIbCY ITyTH?
3. Ilouemy HEOOXOAMMO UCTIONB30BATh HEYNIPYTO€ COYIapEHHE Iy ¢ MasTHUKOM?

4. OueHute BpeMs COyJapeHUs Iy ¢ MasTHUKOM B ITPOBOANMBIX OIIBITaX.



5. Ot 4ero 3aBUCUT TOYHOCTH BBIIIOJIHEHUS 3aKOHA COXPAHEHUS UMILyJIbca IIPU COyAAPEHUU Te?
6. KaxoBbl TpeOOBaHUS K YCTAaHOBKE OPYXKHS?
7. Uro BiusieT Ha 3aTyXaHUeE KoJeOaHUi OaITUCTUIECKOTO MasiTHUKA?

8.  Kakme pomymienusi, crenaHHble Npu  BbeiBoAe GopMyinbl (5), MOryT OBITh IIPOBEpPEHBI
9KCIIEPUMEHTAIILHO?

9. Jlns 9ero HUTH TIOJIBECA Pa3BEACHBI B IOTIEPEYHOM HAIIPABICHUN?
II. MeToxa KpyTHIIBHOTO OaJUTMCTUYECKOTO MasSTHUKA
KonTponbHbIe BOIPOCH

1. Kak cka3pIBaeTCs Ha NMPUMEHUMOCTH JAHHOTO METOAA OTIMYHE YIIa, MOJA KOTOPHIM HallpaBlIeHA
CKOPOCTb I1yJIY K [IOBEPXHOCTU MUILIEHH, OT IPSAMOTO?

2. ITlpu KakuX aMIUIMTYZaX KoJeOaHUH MasgTHHUKA CIIEYeT U3MEPATh EePUOIbI?
3. Kak BiusieT UMITyJbC MyJN Ha KOJieOaHusi MasTHUKA?

4. Kakas mons sHeprum myiad mnepexoauT B Temwio B lu Il ombiTe B pesynbrate coymapeHus c
MasiTHUKOM?

PabGora 1.2.2. 3KCHepI/IMeHTaJ'H>Ha$I IMPOBCPKa 3aKOHA BPAIIATCIIBHOIO JABUIKCHUSA Ha erCTOO6paBHOM
MasATHHUKE.

KonTtponbHbie Bopocs

1. Ilouemy cTpeMsATCS yMEHBIINTH BEIUIMHY MOMEHTA CHUJI TPEHUSI B OCH MasTHUKA?

2. KaxoBa posib TONIIMHBI ¥ YIIPYTOCTH HUTH B OMBITE?

3. Kakyro BeJIMuuHY B JaHHOM JKCIIEPUMEHTE CIIeIyeT U3MEPSTh C HAUOOJIbIICH TOYHOCTHIO?

4. Chopmynupyiite u nokaxure Teopemy [ toiirenca-IlITeiinepa.

Pabora 1.2.3. Onpeneneare MOMEHTOB MHEPIIMH TBEPJIBIX TEN C TIOMOIIHIO TPUDMIIPHOTO MOJIBECA.
KonTtponbHbie Bonpocs

1. Tlpu xakux ynpouarImux MpeanoiokeHusX BeiBeeHa hopmyna (10).

2. MOXXHO JH MOJb30BaThCS MPCAJTOKCHHBIM METOAOM JId ONPEACJICHUA MOMCHTOB MHEPILUU TCJI B
TOM CJIy4dac, KOrjaa OCb BpaliCHUsA HJ'IaT(bOpMLI HC IIPOXOAUT YCPC3 LICHTP MacchI?

3. BriBeaure ¢popmyny [tolirenca-1lIrerinepa.

Pabora 1.2.4. OmpeneneHue TIaBHBIX MOMEHTOB WHEPIIUH TBEPIBIX TN ¢ MOMOIIBIO KPYTHUIBHBIX
KOJIeOaHUA.

KonTtponbHbie Bonpocs

1. Yro Takoe riiaBHbIE MOMEHTHI MHEPIIMH TBEPAOTO Tena?

2. Kak BBIMISANT DJUTATICOU]] HHEPIIUU KyOuKa?

3. Kak npoucxoant cBo0oaHOE (B OTCYTCTBHE BHEITHUX MOMEHTOB CHJI) BpallleHUE TBEPOro Tesia?
Pabora 1.2.5. MccnenoBanue BBIHYKJICHHOUN PETyJISIPHON MPENECCUH THPOCKOTA.

KonTtponbHbie Bonpocsl

1. Yro Ttaxoe rupockon? KakoBsl ero OCHOBHbIE CBOMCTBA?

2. Otyero 3aBUCTH CKOPOCTb PETYASIPHON MPELieCCHH TUpocKomna?

3. KakoBa pa3MepHOCTP MOAYNS KPy4eHHs, BXOIAIIEr0 B (OpPMYITy A OINpEAeTeHUs Nepuopa
KPYTWJIbHBIX KOJeOaHuii?

4. Tlonyuure popmyny (9) u3 popmyst (8).

5. Uem 0OOBSICHHUTDH, YTO MOHETA, KaTAIIAACA IO IOy, IOBOPAUYMBAECTCI Ha CTOPOHY, B KOTOPYIO OHa
HakJIOHeHa?

Pabora 1.3.1. Onpenenenrie momynst KOHra Ha OocHOBe wHccie/oBaHUS JedopMaluil pacTsSKEHUST H
usruoa.

KOHTpOHBHBIe BOIIPOCHI

1. Kakue OCHOBHBIE MCTOYHHKHM IMOTPEIIHOCTH H3MepeHHi? KakuM 00pa3oM MOXXHO YMEHBIINUTH
MOTPEIIHOCTH?

2. OneHuTe MaKCUMaJIbHYIO TOYHOCTb, C KOTOPOM IPH JAHHBIX YCIOBHUSX IEIECO00pa3HO H3MEPAThH
VIUIMHEHHE MTPOBOJIOKH U CTPEJIKY porubda Opycka.

3. B gem pasnuuuie MEXIy OIHOOCHBIM HANPSHKEHHBIM COCTOSHHUEM M OJHOOCHBIM Je(hOpMUPYEMBIM
cocroguuremMm?

4. Tlpum KakuX HaNPSDKCHUSIX U OTHOCUTENBHBIX 1e(OPMAaLUsIX BBITOIHAETCS 3aKoH ['yka?
5. Kaxwue oTKIIOHEeHUs OT 3akoHa ['yka BO3MOXKHBI IIpH 1e()OPMHUPOBAHUH TBEP/BIX TEJ?
6. Yro takoe ko3pdunment [lyaccona?

7. Kakue npeamosnoxeHus: clelaHbl, YTOObI MOJYYHTh CBSI3b MAaKCHMAaJbHOIO Ipormda Oaiku c
moxayneMm FOura?



8. B kakoii 3aBHCHUMOCTH y(X) OMUCHIBAETCSl OpMa CpeAHEH JIMHUM OAJKK IIPH YUCTOM U3rube?
9. Jlnst wero B mpubope JlepmanToBa HexxHA TUTOMAAKa M?

Pabora 1.3.2. OnpenencHre MOaynst KpydeHUsl.

KonTtponbHbie Bompocsl

1. Kak tpenume B ocsix OnokoB b Brnusier Ha pe3ynbTaThl U3MEPEHUH cTarudeckuMm merorom? Kaxk
MOYKHO YMEHBIIUTh 3TO BIUSIHUE?

2. Kak mensiercs neproft kKojaeOaHui TPy YBEINYCHUN UX 3aTyXaHUs?
3. Kakoii MeTon mperoYTUuTeIbHee Ha MPAKTUKE: CTAaTUYSCKUHN WM JUHAMUYCCKUIA?

4. Kak OUEHHTH MOTPEIIHOCTh M3MEPEHHsT MOAYJIS KPY4eHHs NPHU ONpelesieHHH ero u3 rpaduka B
KoopauHarax 12,T2?

Pabora 1.3.3. OnpenencHue BI3KOCTH BO3/IyXa IO CKOPOCTH TEUEHHUSI Yepe3 TOHKHE TPYOKH.
KonTtponbHbie Bonpocsl

1. Kako#i Qopmynoii omnmchiBaercs npoduib CKOPOCTH JaMHUHApPHOTO TOTOkKa B TpyOke? Kak
COOTHOCSITCSI CPEIHSS 110 CEYCHHUIO U MaKCMMaJIbHasi CKOPOCTH?

2. UYro TaKoe 4uciio PeﬁHOJ’IBI[Cﬁ? Kak ero MoxHo OMPCACIIUTDL U3 SKCIICPUMCHTAJIbHBIX ,I[aHHI:IX?

3. Kak rpaduuecku Hano o6paboTaTh pe3ysibTaThl U3MEPEHUH 10 1.8, YTOOBI U3 HUX AOCTOBEPHO OBLIO
BUJ/IHO PA3JIMUUe yYacTKOB CO CPOPMHUPOBAHHBIM U HEC(HOPMHUPOBAHHBIM TEUECHUSIMU?

Pat6ora 1.3.4. UccnenoBanne cTannoHapHOTO MOTOKA KUAKOCTH B TpyOe.

KonTtponbHbie Bompocsl

1. Ilpu xakux OpeAroIOKEHUSIX IIONy4YeHO ypaBHeHue bepHynu?

2. B kakyro cTopoHy U3MeHsIeT Mokazanus pacxogomMmepon [Iuto u Benrypu Hannune Ba3koctu?

3. Tlpm kakux ypoBHsX Boabl H B peszepByape 1 Teuenue B TpyOe T nmamuHapHOe, MpH KakuX -
TypOysienTHoe?

4. B HEKOTOPOM OIIBITE MIPOUCXOINUT JJAMUHAPHOE TEUCHHE JKUAKOCTH 110 TpyOe. Kak OyneT n3MeHsThes
TEUEHHUE, €CIIM UCIOJIb30BaTh BCE MEHEE BA3KYIO JKHUAKOCTb, OCTABIIASA HEM3MEHHBIM IHAMETP TPYOHI,
CKOPOCTb T€YEHUS U MJIOTHOCTh KUIKOCTHU?

5. Ilpu KakoM Te4eHUH - TypOYICHTHOM WM JIAMUHAPHOM — IIOJy4YaeTcs JIydllee COracue CKOPOCTH,
omnpelenaeHHon 1o pacxopoMepaM Iluto u BeHTypH, €O CKOpOCTBIO, HAWJECH-HOW C IOMOILUBIO
pesepsyapa 11?7

6. Bpemute ¢opmyny Toppuuemnn. Hcmonszys ¢opmyny Toppudemnn, OIGHHTE CKOPOCTH
BBITEKAaHUS BOJIBI U3 OYEHb KOPOTKOM TpyOsI pH paznuunbix ypoBHsx H. [louemy peanbHbie ckopocTu
BBITEKAHUSI U3 JUTMHHON TpyObl 3HaYMTENhHO MeHblne? B pacxono-mepax [luto m Bentypu oneHure
pasHully ypoBHEH Boabl AhB JI€BBIX M3MEPUTENBHBIX TPyOKax, IPUCOCAUHEHHBIX K TpyOe T B MecTax
OAMHAKOBOro ceyeHus. Kak MOXXHO OOBSICHUTH Hamuuue pasHullbl fapieHuii? Kakue nomyuarcs
pe3yapTarhl, €CIM C MOMOLIBI0 JIMHEHHOTO JKCTPAIlOJMPOBAaHUS TOMNBITaTbCcs HANTH AAaBICHHS Ha
KOHIIaX TpyOb1 T?

Pabora 1.4.1. M3yuenne Hpu3nIeCKOro MasiTHUKA.
KonTtponbHbie Bonpocs
1. Tlpu xakux ynpouaroInx MpearnoIoKeHusX BeiBeaeHa Gopmyina (4)?

2. Ilpu KakoM pacCTOSIHUM OT IIEHTpa Macc JI0 TOYKH IOJBeca IMepHo] KojeOaHWi MasTHUKA
MUHUMAJIEH?

3. Kak Oymer Bectu ce0st pu3mvecKkuii MasiTHUK, €CIM COBMECTUTh TOYKY €ro TOjBeca C IICHTPOM
macc?

4. C xakol 11eJbi0 B JaHHOH paboTe MaTeMaTHUeCKUil MasiTHUK TTO/IBEIIUBAETCS HA IBYX HUTAX?
5. Coopmynupyiite u noxaxute Teopemy [tolirenca-IlIrelinepa?

Pabora 1.4.2. Onpenencaue yckopeHusi CBOOOTHOTO TaJIeHHsI TPH MTOMOIIKA 00OPOTHOTO MasITHUKA.
KonTtponbHbie Bonpocsl

1. Kak BIUSIOT HA TOYHOCTh JKCIEPUMEHTA KOJICOAHUsS TEMIIEpaTypbl, CHIIa TPEHHS, aM-TUINTYJIA
KoJieOaHuii MasTHHUKA?

2. Ilpm kakoM pacCTOSHMHM OT OMOPHOW MPHU3MBI JI0 IIEHTpPa MacC MEPHOA KOJICOaHWN MasTHHUKA
MUHUMAaJIEH?

3. Ilokakute, 4TO TOUKA OMOPHI MASITHUKA M €r0 LIEHTP KadaHUs JISKAT MO Pa3HbIe CTOPOHBI OT IIEHTpPa
macc.

4. Chopmynupyiite u fokaxxute Teopemy I toirenca-1lIteitaepa.

5. HOKa)KI/ITe, 4TO IpH IMCPEMCIICHUN OCU KavyaHUM B OCHTP KayaHHi nepuon KoJIcOaHHMH MasSTHUKA HE
JOJI’KHBI U3MCHATHCH,

Pabora 1.4.3. UccnenoBanue HEMMHEHHBIX KOIeOaHM JITMHHONIEPUOHOTO MasITHUKA.



KonTtponbHbie BOpocs
1. Kak mensiercst miepuoj] KoJicbaHusi MasSTHUKA TIPU YBEITMUCHHUH 3aTyXaHUH?

2. Kak ycTpoeH ITMHHONECPUOAHBIN MAasTHUK, HMMEIONIWH OONbIINE IMEPHONbl KOJICOaHUH MpH
HeOopIHX pazMepax? MoxHO Jin B paboTe BMECTO HErO UCIOJIb30BaTh OOBIYHBIA MasiTHUK?

3. Kak m3mensieTcs nepuoj| KojaeOaHus MasTHUKA MTPY YBEIMYCHUN aMIUTATY/IbI KOJIeOaHmii?
Pabora 1.4.4. UccienoBanne cBOOOIHBIX KOJIEOAHUN CBSI3HBIX MAsITHUKOB.

KonTponkHEIE BOITPOCH

[IpuBeauTe MpuMephl KOeOaTeIbHBIX CUCTEM C JIByMsI CTEIICHSIMUA CBOOOIBI.

Uro Takoe HOpManbHOE KoJieOanwst (MOJIbI)?

Kaxkue xonebanus HA3BIBAIOTCS MAPIHATEHBIMU?

[Ipu xakoM HavaTHPHOM YCIIOBHHM BO3HHUKAET IMMOOUYEPEIHAS pacKadKa MasTHUKA?
BriBemute Gopmymy (17).

Pabora 1.4.5. 3yuenue koneGaHuii CTPYHBI.

wbkwbh -

KOHTpOHBHBIe BOIIPOCHI
1. Yro Takoe MMPOAOJIbHBIC U IMOIICPCYHBIC BOJHEI? Hamumure YPaBHCHUC 66Fy11161>i BOJIHBI.

2. BriBenuTe ypaBHEHUE CTOsiueH BONHBL JlaiiTe onmpeneneHrne My4YHOCTH U y3J1a cTosueld BoyHbl. Kak
MIPOUCXOMUT Nepeada SHEPTUH 110 CTpyHe?

3. TlokaxuTe, 4TO CKOPOCTh PACHPOCTPAHEHHs MONEPEUHBIX BOJIH 110 CTPYHE paBHA. YeMy paBHa 3Ta
CKOpPOCTH B BAallIMX U3MEPEHHSAX?

4. Kak mpoucxonuT oTpaskeHne Oerymiei BOJIHbI OT KECTKO 3aKPETJIEHHOTO KOHIIA CTPYHBI M OT KOHIIA,
KOTOPBIH MOMET CBOOOAHO JBUTaTbCSl B HANPABICHUHW, NEPHEHAUKYISIPHOM K HaNpPaBICHUIO
HaTsHKeHUIO CTpyHbI? Kak MeHsercst gaza oTpakKeHHOM BOTHBI?

5. Tlpu KakoM YCJIOBUHM BIHMSHHEM O€ryled BOJHBI Ha KapTUHY KOJI€OaHWH CTPYHBI MOXKHO
npenedpeds? Kak 3710 yciioBHEe MOKHO IPOBEPUTH MPH MPOBEIACHUN IKCTIEPUMEHTA?

PaGora 1.4.6. l3mepeHue CKOpOCTH YIbTpa3Byka B JKHJIKOCTH C TIOMOIIBIO YIBTPa3ByKOBOTO
uHTepdhepomeTpa.

KonTtponbHbie Bonpocsl
1. Kakue mexaHndeckue koneOaHusl Ha3bIBAIOTCS YIBTPA3BYKOBBIMU?

2. Yro Takoe NpoNOJbHbIE U IONEPEUYHbIE BOJHBI U KakoBa MX Npupona? B Kakux Belle-cTBaX OHU
MOTYT PacIpOCTPAHATHCS?

3. Hamummure BeipaxkeHue Assi Oeryiieid BOJIHBI.

4. Ilpu Kakux ycIOBHSIX BO3MOXKHA HHTEp(epeHrs BOTH?

5. BeiBenute Gopmyiy, ONpeaeoNny0 YCIOBUS BOSHUKHOBEHHS pe3oHaHca B nuHTepdepomerpe. Kax
BIIMSIOT IPAaHUYHbIE YCIOBUS Ha 3Ty GopMyity?

6. Ilpu xakux ycrmoBHUSX BO3HHKAeT crosdas BoiHa? UTo Takoe y3mel u myuHoctu? Kak mpoumcxogut
nepeaada SHEPruy B BOJIHE?

7. Tlouemy B pacTBOpax 3JEKTPOJUTOB CKOPOCTH PACIHpPOCTPAHEHUs YAbTpa3BykKa OoJblle, 4eM B
4uiCcTOM Boae?

8. Kakue m3meHeHus cienoBajio Obl cienarh B WHTepdepoMeTpe, YTOObl MOKHO OBUIO TPOHM3BOAMTH
U3MEpEHus B razax?

Pabdora 1.4.7. OmpeneneHue ynopyrux KOHCTAHT JKUAKUX W TBEPABIX TeNI IO CKOPOCTH
pacipocTpaHeHus yIbTPa3ByKa.

KonTtponbHbie Bonpocs

1. Ilpu ompeneneHnU CKOPOCTU PaclpOCTPaHEHUs YAbTPa3ByKa ¢ MOMOLIBbIO AeEKTOCKOIa Ha DKpaHe
MOMHMO IIOCJIEIOBAaTEIbHO OTPAXKEHHBIX HMITYJIbCOB HAOMIOAAIOTCS MOOOYHBIE MMIYNbChl. Kakne
MPUYUHBI TPUBOIAT K MOSBICHUIO STHX UMITYJbcoB? Kak oT HUX n30aBUThCA?

2. Ilpu m3MepeHur CKOPOCTH YJIbTPa3ByKa C MOMOIIBIO IIIyNa B pe3yJbTaT BHOCUTCS CUCTEMaTHYecKasi
MOIPEeIIHOCTh, BO3HHMKAIONIAs W3-3a TOTO, YTO MEXAY H3JIydarelleM M HCCIeIyeMbIM MaTepHajoM
HAXOJHUTCA KJIMHOBHIHAS YacTh IUIEKCHINIACOBOTO mryma. OLeHHWTe BEIMYMHY 3TOH HOTPELIHOCTH,
HCXOJIS M3 Pa3MepoB IIyna u odpasia.

3. Tlokaxwure, 4ro KOA(PPUIMEHT OTpakCHMs YIBTPa3ByKOBOW BOJIHBI Ha TPAaHUIIE ABYX Cpel He
3aBHCUT OT HaIlPaBJICHUS ABM>KEHUS BOJIHBI.

Pabora 2.1.2.
1.3aBuCHUT JIn1 Y OT TEMIEPaTyphl B BRIOPaHHOM WHTEPBAJIC TEMIIEPATyp?

2.Uemy paBubl Cp, Cv u Yy nmis WACaIbHBIX Ta30B IO TEOpEME O PAaBHOMEPHOM paclpe/ese-Huu
SHEPTHH TI0 CTETEeHSIM CBOOOIBI?



3.Ilouemy npu HaIIOJHEHUHU COCYya BO3AYyX B HEM HarpeBaeTcs?
4.Cnenaiite OlleHKY BPEMEHHU BBITEKAHUS ra3a, HCIob3ys dopmyiy [lyazeiins.

Pabora 2.1.3.
1.Beenure popmyast (1.16) u (1.17).
2.3aBUCHT JIH Y OT TEMIIEPaTyphbl B BHIOPAHHOM MHTEpBaje TeMreparyp?

3.bymer nu HaOmOOAThCS Takas 3aBUCHMMOCTh MPU W3MCHEHHHM TEMIIEPAaTyphl OT OUY€Hb MaJbIX
3HaueHuit go 1000 °C?

Pabora 2.1.4.
1.Kax ompenenstorcs yaenbHas U MOJIIpHAs TETUIOEMKOCTH?

2.Uemy paBHa aTOMHas TEIUIOEMKOCTh METajla MO KiIacCHYeckon teopuu? UeMy paBHa MoJsSpHas
TEII0EMKOCTh XUMHUYECKOTO COEqUHEHUS?

3.Kakne Mepsl peKOMEHAYeTCsl NMPUMEHATh Ul YMEHBIIEHHs OLIIMOOK H3MEPEHUs, CBSI3aHHBIX C
norepsaMu’?

Pabora 2.1.5.
1.Kakue ycnoBus HyHO BBIIIOJTHUTb, YTOOBI ITporiecc aedopMannu ObU1 00paTUMBIM?

2.Ilokaxkute, uto mpu Majibix A 1 AT ¢opmyna (15) npuBoAXUT K OOBIYHBIM BBIPAXECHUSM ISl YIPYTOTO
pacTsKeHUs U 71 TEIUIOBOTO PAaCLIMPEHMUS.

3.BosMmoxen nu citydaid, Koria geopMaiiis pe3uHbI He COPOBOXKIACTCS TETUIOBBIM 3 deKrTom?

Pabora 2.1.6.
1.Yem oTnuyaroTCs peajbHbIe Ta3bl OT U1€aJbHBIX ?

2.Haueprtute KpuBBIE, BBIPKAIOLIME XapakTep 3aBUCHMOCTH CHJI B3aWMOJCHCTBHS W B3aHUMHOI
MOTEHLIUAIBLHON YHEPTUM ABYX MOJEKYJ OT PAacCTOSHHS MEXAYy HUMHM, U, UCIONB3Ys UX, OOBSICHUTE
npuuussl 3¢ dexra xoynsa-Tomcona.

3.Kakas Temneparypa Ha3bIBaeTca KpuTHueckoi? Uto Takoe Temreparypa HHBEpCHH?

4.006bscHUTE KayecTBeHHO 3HaK 3¢ ¢ekra xoyma-Tomcona B cnyyae a=0,b# 0 u B cny-uaca# 0, b
=0.

Pabora 2.2.1.

1.IlokaxxuTe, YTO B YCJIOBUSAX OIBITA KOHLEHTPALMIO Ia30B MOKHO CUMTATh IIOCTOSHHOM IO BCEMY
00neéMy cocyna V1 (u V2).

2.Ilouemy crnenyeT okuaath, 4yTo rpaduk 3aBucuMocTu D ot 1/P nomken nuMeTs BUI IpsSMOM JTHHAN?

Pabora 2.2.2.

1.Iloyemy TEmyI0OTBOA OT HUTH HaJaeT MPHU YMEHBIIEHUH JIABJICHUS OT HECKOJIBKUX TOP A0 AECATHIX
noneit Topa?

2.3aBUCHT JIU TEIIOOTBOJ OT JaBJCHUsS B 0ONacTu OoJee BHICOKUX JaBieHuii? (OOCyauTe B TOM 4HCie
MEXaHU3MBbl, OTJIMYHBIE OT TETUIONPOBOIHOCTH.)

Pabora 2.2.3.

1.Kak wu3BeCTHO W3 KHHETHYECKOM TEOpUH Ta3oB, JUIMHA CBOOOJHOTO Tpobera A 3aBUCHT OT
KOHLIEHTPallMM n cieayomuM odpazom: A = l/on. UTo BBl MOXETE CKa3arb O 3aBUCHUMOCTH G OT
TEMIIepaTypbl HA OCHOBAaHMU MOJYYEHHBIX B II. 6 pe3ynbTarax?

2.Ilouemy npubGopsl AN M3MEpPEHHs TEMJIONPOBOTHOCTH Ta30B BCErJa yCTAaHABIMBAIOT TaK, YTO
TUHIPUIECKHAN CTOJIO ra3a JIeNlaeTcss TOHKUM M JUTMHHBIM U PacIiojaraeTcsi BEpTUKAIBLHO?
3.01ueHuTe BIUSHHUE TEIUIOOTIAYH Yepe3 KOHIIBI IIPOBOJIOKH.

4.BceBO3MOXKHbBIE TEPMOSZIC OOBIYHO MMEIOT BETMUMHY HECKOIBKMX MHUKPOBOJBT Ha rpaayc. OueHure
BEJIMYMHY TOKA B HHUTH, IPU KOTOPOM TEPMOSIC B IEMH BOJBTMETpa OyIyT 3aMETHO HMCKa)XaTh
PE3YNbTATh UBMEPEHUN.

5.KakoBa pa3HOCTH Temmeparyp MeXIy HHUTbI0 U KoxyxoM mnpu Toke 150 MA? ComocraBsre
TEOPETUYECKUI PacyéT CO CBOMMH SKCIIEPHUMEHTAIBHBIMU PE3yIbTaTaMH.



6.I1pu BeIBOZIE opmynsl (1) TpeHeOperanoch 3aBUCUMOCTBIO TEIUIONPOBOAHOCTH OT TEMIIEPATYPHI,
nodToMy OHa cropaBemmBa Toiabko mpu AT << T. OueHuTte CBS3aHHYIO C OTHM MOTPEIIHOCTH B
ONPENIeNICHUH X, TIOJIyYHB TOUYHYIO (GOpMYITy B MPEIIONIOKEHUH, YTO 3aBUCUMOCTh TEIJIONPOBOJAHOCTH
OT TeMIIepaTypbl uMeeT BUI H ~ Tf.

Pabora 2.2.4.

1. Haiite onpenenenue ko3 uineHTa TeIIONPOBOAHOCTH U YKaXKUTE €r0 Pa3MEPHOCTb.

2.BriBenute opmyiy, aHanoruuHyo ¢opmyine (3), HO YUYHUTHIBAIOLIYI0 M3MEHEHHE TUIOIAAN TOTOKA
teruia ot S1 o S2.

3.BeBenute Gopmyiy (6), yIUTHIBAIOIIYIO Pa3HYIO YYBCTBUTEIHHOCTH TEPMOTIAp.

4.Ynaércsi nM SKCIIEPUMEHTAIbHO Ha JAHHOH YCTaHOBKE MPOBEPUTH, 3aBUCHUT JH KOI(Q(UIIUEHT
TEIUIONPOBOAHOCTH ATAJOHHOTO MaTepuaia OT TeMIeparypbl? MemaroT Ju 3TOMY TEIUIOBBIE MOTEpU
4yepe3 OOKOBBIE TOBEPXHOCTHU?

5.Wcnionb3yst SKCIIEpUMEHTAIbHBIE 3HAUYEHHsS 3aBUCHMOCTH TEMIIEpaTyphl OT pajuyca, IOCTPOUTE
M30TE€PMBI U HAPUCYUTE JIMHUM MOTOKA Teruia (XOTs Obl TPU M30TEPMBI U TPH JIMHUHM MIOTOKA TeIia, HO,
94TOOBI OHM OXBATHIBAJIN BCIO IUIONIA/(b CEUECHUS MTAKeTa IJIACTHH).

Pabora 2.2.5.

1.IloueMy B mepBOM YIPaKHEHHH PEKOMEHIOBAJIOCH OIPENCNSTh BA3KOCTH BOJIBI IpadHUECKUM
meronom? He sydrre i onpenensiTh MCKOMYIO BSI3KOCTh U3 OMBITOB, MOJXYYEHHBIX JUIS Pa3HBIX BBICOT
TpyOku? Kazamoch Obl, ycpemHsisi pe3yiabTaThl dTHX OIBITOB, MOXKHO HE TOJIBKO HAaWTH OJIM3KHE K
WCTHHE 3HAYCHUS BA3KOCTH, HO U HAJEKHO OLEIHTH MOTPEIIHOCTh OIBITOB MO Pa3dpocCy MOIyYSHHBIX
3HadyeHuil. YeM 110X Takoii crocod oo6padboTku?

2.Pa3HOCTB JIaBICHUIA, KOTOPYIO HY)KHO IPHJIOKHUTH K XKHIKOCTH, YTOOBI OJYYHUTh 33JJaHHYIO CKOPOCTh
e€ mpoTeKaHus yepe3 TPYOKy MpH JIAMHHAPHOM TEUYEHHH, 3aBHCUT OT BSI3KOCTH JKUAKOCTH. BaxkHo 1n
3HATh BSI3KOCTh XKHUAKOCTH, €CJIM HY)KHO pPaccCYMTarh €€ pacxoi mpu TypOyneHTHOM TeueHunu? Kakue
XapaKTEePUCTUKHU JKUAKOCTH HY)KHO 3HATH JUIS TAKOTO pacyéra’?

Pabora 2.2.6.

1.3 paccMOTpeHHON MOZENU >KUIKOCTH CIEAYET, YTO AJIS IIEPEeMEILEHUs] MOJIEKYJbl B CO-CEIHIO
«IBIPKY» JOJKHBI OBITH Pa30pBaHbl €€ CBA3U C COCETHUMH MOJIEKYIaMu. Pa3pbIB cBSA3ed MPOUCXOIUT U
IpU UCTIAPEHUH KUIKOCTH. [103TOMY MOXKHO OKMIaTh, YTO YHEPrUsl aKTUBAIIMK MOJIEKYJbI ONn3Ka K
SHEPruM KHUIIEHUS KUIKOCTH, NMPUXOIALIENCcS Ha OnHy MoJsieKyny. [lonTBepKmaroT Ju 3TOT BBIBOJ
pe3ynbTaThl IPOBEIEHHOIO SKCIepuMeHTa? 3HadeHHWEe SHEPruM HMCIapeHUs HUCCIELYyeMOH KUIKOCTH
BO3BMHTE U3 CIIPaBOYHUKA.

2.I1pu onpeneneHUn BSI3KOCTHU JKUAKOCTH 110 MeTony CTOKCa PEKOMEHYETCsl UCIIOIb30BaTh CTAJIbHbIE
IapuKK pa3HbIX pasMepoB. lllapukum kakux pasmMepoB — OOJNBLIME WIM MaJeHbKHE — JIydYlle
UCII0JIb30BaTh IIPU IIPOBEAECHUU 3KCIIEPUMEHTOB?

Pabora 2.2.7.

1.IlokaxuTe, 4TO B YCJIOBHAX HAILErO OINbITA KOHIEHTPALMIO TA30B MOXKHO CUMTaTh IIOCTOSHHOM IO
BCEMY 00BbEMY cocyna.
2.B ueMm paznuuue Mexay MOJICKYJSIPHBIM U BSI3KOCTHBIM pexxumMamu Auddyzuu?

Pa6ora 2.3.1.

1.B Kakux yCIOBUSX TEIIONMPOBOIHOCTD U BSI3KOCTh T'a30B HE 3aBHUCAT OT JaBJICHHUSA?

2.ITouemy TepMOBaKyyMMETp HE MEHSET MOKa3aHUH [IpH yMEHbIICHNH AaBienus Hike 10-4 topp?

3. 415 4ero B MOHU3AIMOHHOM MaHOMETpPE JBMXKEHUIO 3JICKTPOHOB NPUAAH KojieOaTeabHbIi Xxapakrep?

4.IloueMy mpOMyCKHAs CIOCOOHOCTh TPYO B MOJIEKYJSIPHOM DPEXKHMME HE 3aBUCHT OT pa3MepoB
MoJeKyn?

Pabora 2.3.2.

1.Kakoit HauTy4Iuii BaKyyM MOXET ObITh TIOJIyYCH B PE3yJIbTaTe MEKTPOOTKAYKH B MAHOMETPHUIECKOM
namre JIM-2, ucrons3yemoii B JaHHOM padoTe?

2. YIy4qmuTes WM yXyAIIUTCS BaKyyM, €CIIH TPOIecC JICKTPOOTKAYKH BECTU MPH JOMOJTHUTEIHHOM
OXJIAKICHUH KOJIJICKTOPA JIaMITbI?



Pabora 2.3.3.
1.OueHuTe BIMSIHUE KAIMIUIAPHBIX SBICHUI HAa PE3y/bTaThl U3MEPEHHH.
2.IIpu KakMX KOHIICHTpAIMIX pacTBOpa crpaBeyinBa popmyna (1).

Pabora 2.3.4.

1.Yto Ha3bIBaeTCs MOMEPEUHBIM CeUeHHEM B3aumozeiicTBusa? Kakoe nmonepednoe cedeHue Ha3bIBAETCS
YOPYTUM, a Kakoe Heynpyrum?

2.Kak cBs3aHbpl Mexay coOOd momepedyHoe cedeHue M JuimHa cBoboxHoro mpobera? Ilomy-unte
bopmyy (5).

3.KakuMm 3akoHOM oOmpenensercss 3aBUCHUMOCTb YNPYTOCTH HACBIIIEHHOTO Iapa JKUAKOCTH OT
TeMInepaTypbl?

4.Ilouemy moTpy*arb MPUOOP B XKUAKOCTh HAJO0 IMOJHOCTHIO, T. €. CO BCEMH €T0 BBICTYMAIO-IIUMU
dJIEMEHTaMU?

Pabora 2.3.6.

1.Kak mensirores naBienusi, peructpupyemble gammamu 5 (P1) u 7 (P2) B 3aBUCHMOCTH OT BPEMEHH H
OT TeMIieparypsl 6ayuiona 1?

2.Kakoil oxxupaercss 3aBUCMMOCTh OTHoweHHs nasieHuil P2/P1 or temneparypsl Oamitona 1 mpu
yBEJIMYCHUH 00I1Iero nasienus B 6ammone ot 10-3 Topp mo 1 Topp?

Pabora 2.4.1.

1.B cnpaBouHMKax OpPUBOAUTCS TEIUIOTa WCHApEHMs, W3MEPEHHas Nmpu JaBieHuud 760 MM PT. CT.
CoBnajlaeT 1M 9Ta BEIMYMHA C M3MEpPEHHON Bamu Ha onbiTe? Kakas n3 Hux Oonpmie? OueHute
PasHUIy MEXIY HUMH.

2.YKaxuTe, HCXOIs U3 TEOPETUYECKUX COOOPaKEHMI, B KaKyl0 CTOPOHY JOJDKHA MEHSTHCS TEIUIOTa
UCIIapEHMsl C YBEJIMUEHUEM TEMIIEpaTyphl.

Pabora 2.5.1.

1.Ecnu mpomyckaTh HECKOJIBKO Iy3bIPbKOB B CEKYHAY, MAHOMETp IIOKa3bIBaeT IPAKTUUECKU
nocTosHHOE naBneHue. [louemy Obl He H3MEPATH €ro?

2.Hoquy CIIeayCeT U3MCPATbh UMCHHO MAaKCUMAJIBHOC ILaBJ'IeHI/Ie?
3.Hoquy MOTrpy>KCHUC UITIbl YMCHBIIACT BIIMAHUC TCIIJIOBOI'O paCH_II/IpCHI/ISI?
4.Hoquy ITY3BIPBKH HC JOJIKHBI KaCATbCA ,I[Ha?

5.MoXHO M, HE 3Hasg [IYyOMHBI MOTPYXCHHUS HIVbI, ONPEACTUTHh G, U3MEpSAs MAaKCUMalbHOE U
MUHHUMAJIbHOE JABJICHUE IIPYU NPOTAJIKUBAHUY ITy3bIpbKa?

6.I1onb3ysch NOY4YEHHBIMU pe3yIbTaTaMU, OLIEHUTE KPUTHUECKYIO TEMIIEpATypy aHWIKHA.
7.I1o3BOMNSIET 1M TPOBEAEHHBIN IKCIIEPUMEHT 3aMETUTh HETMHEWHOCTH 3aBucuMoctu o(T)?
8.Kakue norpenrHocTs mpeod1aaloT B SKCIEpUMEHTE: CITydaifHbIe UM CHCTEMaTHYecKue?

9.Kakas BennumHa JOJI’KHa CTOATH B (I)OpMy.He U1 BBICOTBI MOAHATHA XUAKOCTU B KallWJUIA-pE: ©
BOJa—BO30yX UJIU O BO,Z[a—CTeKJ'IO?

Pabora 2.5.2.

1.ITouemy B opmynsl (4) u (6) BXOJUT TOJNBKO KOA(PQOUIIMEHT MOBEPXHOCTHOTO HATSDKEHUSI BOJBI
(TpaHHIIBI BOJIA - BO3/IyX) M HE BXOAAT KOA(PPHUIMEHTHI MOBEPXHOCTHOTO HATSHKEHHSI CTCHKA - BO3IYX H
BOJIa - CTEHKa?

2.Ilouemy 3arpsi3HeHUA KoJblla A U BHYTpeHHEH nmoBepxHOCTH KtoBeThl C (pHuc. 1) MOTYT MOBIUATH HA
PE3yNbTaThl U3MEPEHUIN?

3.Ilouemy npu onpexnenenny BeauuuHbl F Bec konmba A B BO31yXe peKOMEHAYETCS U3Me-PATh He 10, a
MIOCJIE €T0 OTPBIBA OT BOABI?

4.BriBenure Gopmyny (8).
5.1IpoaHanu3upyiTe BO3MOXKHBIE IPUUMHBI IOTPEUTHOCTEN B KAKJIOM U3 SKCIIEPUMEHTOB.

Pabora 2.5.3.

1.C momo1ipio TeOpun pasMepHocTedl HalauTe QOpMyiy Ui CKOPOCTH BOJIH, PACHPOCTPAHSIOIINXCS
[0 TIOBEPXHOCTH >KUAKOCTH, HPU OOJIBIINX 3HAYEHHUSIX A, KOTJa MOXKHO IpeHeOpeub BKJIAJAOM CHII
MTOBEPXHOCTHOIO HATSKEHUS.



2 ITocrpoiite rpaduk 3aBUCHMOCTH CKOPOCTH T'PABUTAIIMOHHO-KAIMJUISIPHBIX BOJH OT JUIM-HbBI BOJIHBI.
[Ipu kakoii ATMHE BOJIHBI CKOPOCThH PACHPOCTPAHEHHSI OKa3bIBACTCSI MUHUMAIBHOM?

Pabora 3.1.1.
1.IIpuBeaure popmyiry mis OIS TOYSYHOTO MATHUTHOTO JTUTIONS.
2.Ilonyunte GopMyITy s MATHATHOTO TIOJISI B IIEHTPE KPYTOBOTO BUTKA C TOKOM.

3.Kakum 10mKHO OBITH BHYTPEHHEE CONPOTHBICHHUE HWCTOYHUKA HAIMPSDKCHUS, YTOOBI EM-KOCTh
ycIieBaJia pa3psKaThCs MEKIY 3aMbIKaHUSIMH BUOpaTopa?

4.Mp1 u3MepsieM He noisie 3eMiM, a 1oJjie BHYTpH 3AaHus. Biusier au 3T0 Ha TOYHOCTh OIPENEJICHUS
3NIEKTPOANHAMHUYECKON MOCTOSIHHOM?

5.YcTaHOBHUTE COOTHOLICHUSI MEXKIY SPCTEIOM U aMIIEPOM Ha METp, rayCCOM U TECIION, MaKCBEIJIOM U
BeOepoM.

Pabora 3.1.2.

I.OI_IeHI/ITe OH_II/I6Ky, BO3HUKAOOIYIO BCJICACTBHUC TOI'O, YTO PABHOBCCHUC BCCOB YCTAHABIIMBAJIOCH IIPU
HaJIMYUUd HEOOJBIIOrO 3a30pa MCEXAY H_ITI/I(bTaMI/I U KOHTAKTHBIMU IIJIACTUHAMH, a HU3MCPCHUSA
MMPOU3BOAATCH IIPU OTCYTCTBHUU 3TOI'O 3a30pPa.

2.IlokaxxuTe, 4TO SNEKTPOCTATUIECKAN BOJBTMETP MPUTOAEH AJIA U3MEPEHMS KaK MOCTOSHHOIO, TaK U
[IEPEMEHHOI0 HAIIPSKEHUSL.

3.IlokaxxnuTe, 4TO U3MEPEHUS I1a IEPEMEHHOM TOKE OIPEAEISIOT MMEHHO 3((EKTHBHOE 3HAYECHUE €ro
HAaIpsDKCHUSI.

4. Yem ONpeCACIIICTCA MHTCPBAJI 4YaCTOT, B KOTOPOM MOXKHO H3MCPATH NCPCMCHHBIC HAIPSKCHUSA C
IOMOIIBIO IJICKTPOCTATUICCKOI'O BOHLTMeTpa?

Pabora 3.2.1.
1.Uto Ha3bIBaeTCS MMIIEJAHCOM AIIEKTPUUYECKON e ?

2.Kak ckmaipIBalOTCs UMIIEJAHCHI TPU MOCIEA0BAaTeIbHOM U MapajlieIbHOM COEAMHEHHH JIEMEHTOB
ANEKTPUIECKON T1eTn?

Pabora 3.2.2.

1.Iloyemy mokazanue BonsTMeTpa VR+L He paBHO cymme mokasaHuil BojasTMeTpoB VR u VL? B
Hamem ciydae VR+L < VR + VL . MoxeT i1 HepaBeHCTBO UMETh APYToi 3HAK?

2.Ilouemy mpu pe3oHaHCE B CXE€ME Ha pHC. 2 IUIMIC HA 3KpaHe ocipuuiorpada BBIPOXKIACTCS B
npsamMyo?

3.U3 gero cknagpiBaeTCsl aKTUBHOE CONPOTUBIICHUE KaTyIIKU C CEPIEIHUKOM ?

4.TlosicHUTE IPUHLIHXI paOOTH BATTMETPA.

5.BrImonasgeTcs n yciaoBue KBa3UCTAllMOHAPHOCTH TOKOB B UcTob3yeMoit cxeme? [louemy?

6.Ha xaxoii yactore ryaut Katymka?

Pabora 3.2.3.

1.I1lpuBenute Bce n3BecTHRIE Bam onpenenenus pe3oHaHca.

2.Kak ycranoBuTh Hajnuuue pe3oHanca B ienu? Ilepeuncnure Bce n3BectHele Bam npusHaku.
3.Ilonmyunre dhopmyity, CBA3BIBAIOILYIO TOOPOTHOCTH M COMPOTUBIICHUSI.

4.Kakue mpuyuHbI IPUBOJAT K MOTEPSIM SHEPTHH B KOHTYpe?

5.3aBHCAT M IOTEPU YHEPTUHU OT YACTOTHI TOKA?

6.Ilomyunre dhopmyiy, cBs3biBaroiLyto Rpes u rL.

Pabora 3.2.4.

1.Yto Ha3piBaeTCsi COOCTBEHHOH 4YacTOTOH, JOOPOTHOCTBIO, JIOTQpU(PMHYECKHM JIEKPEMEHTOM
3aTyXaHHs KosiebaTeabHOro KoHTypa?

2.Kakas miockocTh Ha3piBaeTCsl a3zoBOi MIOCKOCTHIO KoNeOaHuit?

3.Kak onpenenuth norapupMUYECKHil NEKPEMEHT 3aTyXaHHWs 10 KapTuHe KoyieOaHui B (ha-30BOH
IJIOCKOCTH?

Pabora 3.2.5.
1.BeiBeute popmyny (2.57).



2.Haiigure yactHOe pemieHne ypaBHeHUsI (2.44), He Tiepexo/isl K KOMIUIEKCHBIM BeIndrHaM. (YKazaHue:
pemenne (2.44) cnenyer uckath B Buzae Al sin Qt + A2 cos Qt.)

3.Ilomyunte Bce paBeHcTBa (2.28), ompenensione I00pPOTHOCTH KOHTypa. B uéMm cocrout
(U3NYIECKUit CMBICT TOOPOTHOCTH?

4.B Kakux ciIydasx MOXKHO TOBOPHTH, 4YTO KoJieOaTelbHBIH KOHTYp ci1abo CBsi3aH C APYTHMMH
3IIEMEHTAMHU CXEMBI?

Pabora 3.2.6.

1.daiite ompeneneHne AMHAMUYECKON MOCTOSHHOW rampBaHoMeTpa. OT Yero oHa 3aBUCHUT M B KaKHUX
€IMHUIIAX YKa3bIBaeTCs B IIaclOpTe rajibBaHoMeTpa?

2.Kakue pexxuMbl IBUKCHUSI PAMKH BO3MOXKHBI TIPH pa00OTe ralbBaHOMETPA B CTAIIMOHAPHOM pexume?
B kakoM U3 3THX PEKUMOB yIOOHO NPOBOANUTH U3MEPEHHSI TIOCTOSIHHOTO TOKA?

3 Kak u3meHsercs KOS(I)(i)I/ILII/IeHT 3aTyXaHHuA HOI[BI/I)KHOﬁ CHUCTCMBbI TdJIbBAHOMCTpA NpU YBCINYCHUN
OMHYECKOIo CONPOTHUBJICHUS €TI0 HCHI/I?

4.TTouemy paMka rapBaHOMeETpa OBICTPO yCIIOKanBaeTcs Mpyu 3ambikanuu kimoda K1 (cMm. puc. 2)?
5.3a4yeM B moJIrOCax MarHUTa rajibBaHOMETPA JIeTIAt0T BhIpe3 MWIHHApUIeckoi Gopmer? (puc. 1)

6.B uém cymHOCTh OammmcTU4eckoro pexxuma paboTel ranpBaHoMerpa? JlaiiTe ompeneneHue
0aJIMCTUYECKON MOCTOSTHHOM raJIbBaHOMETPA.

7.1lpu KakuX yCIIOBUSX TIEPBHI OTOPOC TallbBAHOMETPA, padOTAIOMIETO B OAJUTMCTUYECKOM PEXUME,
MakcuMaieH?

8.BreiBetute hopmymy (30).
9.Ilpu 3nauenusix R > 10Rkp Bo3MoxkHO oTkioOHeHME Tpaduka 1/62 = f[(Ro + R)2] ot npsmoii. Uto
CIIEITyeT Y4eCTh JUIsl OOBSICHEHHS ATOTO OTKJIOHCHUS?

Pabora 3.3.1.

1.Hapucyiite u OOBSCHHTE CXEMBl M3MEPEHHs YACIBHOTO 3apsija dJICKTPOHA METOJOM MarHUTHOM
(OKyCHPOBKH M METOJIOM MarHeTpoOHa.

2.00bsCHUTE MIPUHIIUT JICHCTBHSI DJIEKTPOHHO-IY4EBOH TPYOKH ocIpniorpada.
3.00bscHUTE TPUHIUT PabOThl MUJUIUBEOEPMETpA.
4 IToueMy B METOJIe MarHeTPOHA UCIIOIB3YETCS aHOJ U3 TPEX LIMIMHAPOB, @ HE U3 OTHOT0?

Pabora 3.3.2.

1.Hapucyiite kadecTBeHHbIE rpaMKH pacrpeaeneHns noTeHnuana V (r) Mexay KaToaoM U aHOIOM: a)
MpH HYJICBOW pa3HOCTH MOTEHIMAIOB MEXIy KaToJAOM M aHoaoM; O) mpu OOJNBIION pasHOCTH
MOTSHIUAIOB (PEXUM HACHIIIEHHS TOKa uona). OObSICHUTE 3TH pacIpeaeIcHusl.

2.KauecTBeHHO H300pa3WTe 3aBHCUMOCTh TOKAa JMOJA OT HANpsDKEHUs Ha aHoAe B 00JacTH OT
OTpHLIATENBFHBIX HANPSHKEHUH Va 10 OONbIIMX TOJMOKUTENbHBIX. [lokakuTe Ha 9TOM rpaduke y4acTok
HAIpsDKEHUH, TIPH KOTOPBIX BBIMIONHSACTCS «3aKOH TPEX BTOPBIX». UeM OOBSICHSIOTCS OTKIOHEHHS OT
ATOTO 3aKOHA P MaJIbIX M OOJBIIMX HAINPSHKEHHUSAX HA aHoze?

3.Kak Bimsier TOK Hakaja KaToJa Ha TOK JIoJia IPY HeM3MEHHOM HarnpsbkeHuu na aHoze? [IpuBogut i
9TO K MOTPEIIHOCTH U3MEpEHHs e/m?

PaGora 3.3.3.

1.ITouemy He cremayeT BRIOUPATH KAIUTH CIUIIIKOM OOJIBIIIOTO W CIIMITKOM MaJIeHBKOTO pa3mepa’?
2.Kakve HampspKeHHUsT COOTBETCTBYIOT ONTHMAIBHBIM YCIOBUsAM ombiTa? [lpuBenure pacu€rh (cM. II.
1).

3.Hapucyiite rpadvk 3aBUCMIMOCTH CKOPOCTH KaIUIA B TIOJIE CHIIBI TSDKECTH OT BPEMECHU M YKaXKHUTE Ha
HEM BpeMs U IyTh PellaKCallny.

4.3Has mapaMmeTphl YCTAHOBKH, OICHHTE EMKOCTh KoHjaeHcaropa C W BpeMs €ro paspsjku uepes
compotuBienue R (turomanp miactud = 20 cm2).

5.Kakue emé criocoObl n3mepeHus 3apsaa MEKTPOHA BaM U3BECTHBI?

Pa6ora 3.3.4.

1.Kakve BemecTBa Ha3bIBAIOT  JUIICKTPUKAMH, MPOBOJHUKAMH, TMOJYNIPOBOAHUKAMHU? YUem
OOBSCHSETCS pa3jiniyue MX SJICKTPHUUYCCKUX CBOMCTB? Kak 3aBHCHUT OT TeMIeparypbl MPOBOAMMOCTh
METaJIJIOB U TIOJTYPOBOIHUKOB?



2.JlaiiTe onpenenenre KOHCTaHTHI Xoia. Kak 3aBuCHT KOHCTaHTa XOJJ1a OT TeMIIepaTypsl Y METAJIIOB
U TIOYPOBOAHUKOB?

3.3aBucUT u pe3yJIbTaT U3SMCPCHUA KOHCTAHTBI Xomna ot reoMeTpun o6pa3ua?

4. Kak ycrpoeH muumBeOepMerp? 3aBUCAT JIM €ro TOKa3aHUs OT CONMPOTUBICHUS M3MEPHUTEIHHOMN
Katymku? KakuM TOMKHO OBITH 3TO CONPOTUBIICHHE IO CPABHEHHUIO C COMPOTHBICHHEM KaTyIIKU
npubopa: OONBIINM WK MaJlCHbKUM?

5.11onmyunTe BhIpa)k€HHE KOHCTAHTHI XoJUla JJIsl MAaTEPUAIIOB C IByMs TUIIaMu Hocurenel. [Ipu BeiBoge
HCITOJIB3YMTE YCIOBHE PABEHCTBA HYJIIO ITONEPEYHOrO TOKA.

Pa6ora 3.3.5.

1.Kakue BemiecTBa Ha3bIBAIOT JMAJIGKTPUKAMH, [POBOJHUKAMH, TMOJYyIpOBOAHUKaMu? Yem
OOBSCHSICTCS pa3UuMe UX IEKTPUUECKUX CBOMCTB? Kak 3aBHCHT OT Temmeparypbl MPOBOAUMOCTH
METAJUIOB U MOIYIPOBOJAHUKOB?

2.JlaiiTe onpenenenre KOHCTaHTHI Xoia. Kak 3aBuCHT KOHCTaHTa XOJJ1a OT TEeMIIepaTypsl Y METaIOB
U TIOIYPOBOAHUKOB?

3.3aBucUT u pe3yJIbTaT U3SMCPCHUA KOHCTAHTBI Xomna ot reoMeTpun o6pa3ua?

4.Kak ycrpoen muumBeOepMerp? 3aBUCAT JIM €ro TOKa3aHWs OT CONMPOTUBICHUS M3MEPHUTEIHHON
Katymku? KakuM [IOMKHO OBITH 3TO CONPOTHBIEHHE O CPAaBHEHHIO C CONPOTHBICHHEM PaMKU
npubopa; OONBIINM WK MaJICHbKUM?

Pabora 3.3.5.

1.Uccnenyiite ypaBHEHHUs [BHUXKEHUS OHJIEKTPOHOB B IPSIMOYIOJbHOH IUIACTUHKE. 3aBUCUT JIU
COIIPOTHUBIICHHE [UIACTUHKU OT MHAYKLIHWH MarHUTHOTO OIS ?

2.IlosicanTe kadectBeHHO (0e3 (hopmyn), TOYeMy CONPOTHBIICHHE 00pasia 3aBUCUT OT MAarHUTHOTO
TIOJIA.

Pabora 3.4.1.
1.00bsicHUTE CYyTh METOJIa U3MEPEHHSI MATHUTHON BOCIIPUMMYHBOCTH.

2.HanummTe BBIpaKeHUs] s MarHUTHOH CHWIIBI, JieHCTByIoIIed Ha oOpasel, MOMENIEHHBIH B
HEOJTHOPOTHOE MarHUTHOE TOJIE.

3.Kak MOXHO yOemuThCsi B OIHOPOAHOCTH WM HEOJHOPOAHOCTH MArHUTHOTO TIONS B 3a30pe
aNeKTpoMaraura’?

4.Kax npoBepUTh 3KCIIEPUMEHTAIbHO, BIMAET JIM HAMAarHUYEHHOCTh BECOB HA Pe3yJbTaThbl U3MEPEHUs
MarHuTHON BOCIIPUMMYHUBOCTH?

Pabora 3.4.2.

1.Kak 0OBsICHUTD SIBICHUS Mapa- U AUaMarHeTu3Ma ¢ MOJICKYJISIPHOM TOYKH 3peHUs?

2.Yem omnnyarotcs napa- 1 HeppoMarHeTUKU B OTCYTCTBHE MArHUTHOTO TOJIsA?
3.Chopmynupyiite o0muid (hPU3MIECKUI MPUHITUT, OOBICHAIOIINN SBICHUE TMaMarHeTH3Ma.
4.KauectBeHHO n300pasute Ha ogHoM rpaduke B(H) nnst mapa-, nua- u ¢peppomarneTuxa.

5.Kakoil BK/Iag B MarHUTHYIO BOCIPUHMYHBOCTH 0Opaslia BHOCHUT NMPOBOAMMOCTH ragonuHus? Kak
CBSI3aH 3TOT BKJIAJ C Pa3MEpPOM KPYHNHHOK, YaCTOTOH M YACJIBbHOM MPOBOAUMOCTHIO? 3aBHCHUT JIM 3TOT
BKJIaJl OT Temneparypsl? OLeHUTe 3TOT BKIAI I KPyIHHOK pazMepoM 0,5 mm.

Pabora 3.4.3.

1.UeM OTIMYAIOTCS aTOMBI napa- 1 IMaMarH€TUKOB IO MATrHUTHBIM XapaKTCPUCTHKAaM B OTCYTCTBHUC
MAarHUTHOIO MOJis?

2.Kak u3mMeHsrorcs XAPAKTCPUCTHUKHU BCHICCTBA IIPHU (I)aBOBBIX nepexoaax nepBoro u BTOporo po;[a?

3.Kakue naBa KOHKYypUPYIOIIUX B3aMOIEHCTBUS MEXKAY aTOMaMH XapakTepHBI s (heppOMarHuTHOTO
BeliecTna’?

4.Ha ogHom rpaduke KadeCTBEHHO H300pa3uTe HavyaibHble KpuBble HamarnnuuBanusa B(H) s
(dbeppoMarueTika npu TPEX Temreparypax: KOMHATHOH, Ooliee BBICOKOH M TeMIieparype BBIIIE TOYKU
Kropu. Ykaxure Ha ocu H, rae jgexxut 06:1acTh, COOTBETCTBYIOIIAs YCIOBUSAM HACTOSAIIEH pabOThI.

Pabora 3.4.4.
1.ITouemy pekoMeHTyeTCsl HAYMHATH 00XOJ] IETIIH C HACKIIEHUS oOpa3ia’?



2.Ilomyuute BBIpa)KE€HUE, CBSA3bIBAIOIEE OTKJIOHEHUE PaMKU raJlbBAaHOMETPa U M3MEHEHHE MHIYKLHU
oOpasua. [Ipu kakux ycnoBHsX CpaBeyIMBO 3TO COOTHOIICHHUE?

3.Ilonp3ysick TEOPEMOI O LMUPKYISIIKUU, TOIXyYdTe GOPMYNTy U HANPSHKEHHOCTH MAarHUTHOTO TOJS B
JUINHHOM COJIEHOMJIE.

Pabora 3.4.5.

1. Ilpu xako#t popme 00pa3oB, MOMEUIEHHBIX B OJIHOPOJHOE MATHUTHOE I0JIE, UX HAMarHU4eHHOCTh
MTOCTOSIHHA TI0 BceMy 00bEMyY?

2. Moyemy naist HaOMIONCHUS METIIM THCTEPE3Nca UCIIONB3YIOTCS 00pas3ibl B BHIE TOpa, a HE B BHIE
CTepKHS?

3. Tlowemy mpu KanmuOpPOBKE TOPH3OHTANBHOM OcCH ocimuiorpada HEOOXOJUMO OTKIIOYATh
HaMarHU4MBaIOLIyI0 0OMOTKY?

4. OueHuTe MOTPENIHOCTh, KOTOpas BO3HUKAET MPU M3MEPEHUH MHIYKIWU B, eciau u3mepurenbHas
KaTyIlllka HEIUIOTHO HajeTa Ha oO0pasel]; Hampumep, eciu o0Opasell 3aHMMaeT BCETO IIOJIOBUHY
O0XBaTbIBA€MOM €10 IIOIIAJIH.

Pabora 3.4.6.

1.Ilonyunte ycioBue BO3OYXIeHUsT KojieOaHuii (3), Korga WHAYKTUBHOCTH MEHSIETCS IO
TrapMOHUYECKOMY 3aKOHY:

L=L0[1 — m sin(2w0t)].
HanwummiTe 3aKk0H U3MEHEHHS TOKA, BO30Y»X/1aeMOT0 B KOHTYE.

2.Ilouemy B HameMm ciy4yae HHIYKTHBHOCTb NpONOpLUOHANbHA Iu(pdepeHInanbHO MarHUTHOM
MIPOHULIAEMOCTH?

3.Hapucyiite kaueCTBEHHBIH IpadK 3aBUCUMOCTH W AU OT BEIWYMHBI MTOIMArHUYMBAIOIIETO TOKA
JUIS IETIH rUcTepe3uca, n3o0paxxéHHon Ha puc. 1.

4.Ha kakux emé yacToTax (B MPUHLIMIIE) MOTYT BO30YKIaTbcs KojeOaHusl B KOHTYpE NapaMeTpoHa MpH
OONBIINX U3MEHEHUSAX WHIYKTUBHOCTH?

Paznen 5.

1.I1pu kakux ycmoBHUSX BO3HMKAeT ra3oBbIi paspsan? OT KakuxX MmapamMeTpoB ra3a 3aBHCHUT MOTEHLIHAT
3a)KUTaHUs Ta30BOT0 paspsiga’?

2.Ilone3ysce kpuBoii Ilamena (puc. 5.5), onpeaenure HaNPsSHKEHHOCTb MEKTPUUECKOTO MO-JIsI, MPH
KOTOPOM TPOHMCXOUT MPOOOH BO3IyXa MpH aTMOc(hepHOM JIaBICHUH.

3.Yro Takoe jpeGacBCKUI pagnyc SKpaHUPOBAHUS?

4.JlaiiTe onpeneneHue MOHATHUS TUIa3Ma.

5.1Iouemy noTeHUMan 30HAA, HOTPYXKEHHOIO B IUIA3My U OTKJIFOYEHHOIO OT MCTOYHUKA MUTAHUS,
OKa3bIBAETCSI OTIMYHBIM OT MOTEHIHAIA OKPYKAIOLICH M1a3Mbl?

6.UeMm OMpCACIIICTCA BCJIIMUMHA 30HA0BOI'O TOKA HaCBII].[eHI/IH?
7.YeMm OMpCACIIICTCA TCMIICPATypa 3JICKTPOHOB U HOHOB B mia3me?

PaGora 3.5.3.

1.Kakue xoneOaHUs HA3BIBAIOTCS PEIIAKCAITMOHHBIMHA?

2.0t KaKuX MMapaMeTpOB Ta3a 3aBUCUT HANPSHKEHUE 3AKUTaHUS CTA0MIOBOIBTA?
3.IToueMy HampspKeHVE TAlICHHS CYIIECTBEHHO MEHBIIIE HAMIPSKCHUS 3KATaHUS ?

4.Kak mo BoIbTAaMIEPHON XapaKTEPHCTUKE CTAOMIIOBOJIBTA M W3BECTHHIM MapaMeTpaM TIeHepaTopa
HalTH TOK B JIaMII€ B CTALIMOHAPHOM pexxumMe?

5.YT0 Takoe KpUTHYECKOE CONPOTUBIICHUE pPeaKcallMoHHOro reHeparopa? OT 4ero oHo 3aBUCUT?

6.ITouemy KpuTHYECKOE CONPOTUBICHHE 3aBUCUT OT BEIWYMHBI HanpsbkeHUst U Ha Bxoze reHeparopa?
Paccmotpure puc. 3.

7.Ilouemy mpu mainoii EMKOCTH KosieOaHMs HE BO3HUKAIOT (Jlamma He racHer) gaxe mpu R > Rkp?
OneHure «ManocTh» EMKOCTH, CPABHUB BPEMsI peJlakCallu U BpeMs ACHOHU3ALUH.

Pabora 3.6.1.

1.Hapucyiite cnekrpsl F(w):

a) OCCKOHEYHO JUTMHHOM CUHYCOU/IBI;

0) CUHYCOM/IbI KOHEYHOM JUINHBI;

B) IEPHOJMYECKOH [10CIIEA0BATEIEHOCTH I1yTOB;



I') IEPHOINYECKOI MTOCIeI0BATENbHOCTH MPSIMOYTOIBHBIX UMITYJIBCOB;
1) OTHOTO 11yTa;
€) OZHOTO MPSIMOYTOJBHOTO UMITYJIbCA.

2.Kak u3MEHHUTCS CHEKTp MEPUOAMYECKON IOCIEN0BATEIBHOCTH IMPSMOYTOJIBHBIX HUMITYIbCOB, €CIH
yOpaTh Kaxkabli BTopoil ummynbe? Kak BBIIISIIUT CHIEKTp, €CJIM MOBTOPATH 3Ty MPOLERypY, HOKa He
OCTaHETCS OIMH UMITYJIbC?

3.HaiinuTe ciekTp cCHHYyCOMAANBHBIX KOJIeOaHUH, MOy AMPOBaHHBIX 10 (aze: f{t) = Ao cos{mwt + m cos
Qt), cuntasg m << 1. CpaBHUTE CO CIIEKTPOM CHHYCOHUbI, MOTYTHPOBAHHON MO aMILITUTYIE.

Pabora 4.1.1.

1. ITokaxxuTe, 4TO €CIIM PACCTOSTHUE MEXy MPEIMETOM U SKpaHOM mpeBbiiiaeT 4f, To n3obpaskeHne Ha
9KpaHe MOXKET OBITh IMOIYYCHO MPU JIBYX PAa3JIUYHBIX MOJIOKCHUSX JIMH3BL.

2.0numure MCTOAUKY U3MCPCHUA (bOKYCHBIX paCCTOHHI/H\/’I OTPpULATCIBbHBIX JIMH3.

3.Hdaiite ompenesneHus] TIABHBIX (OKYCOB, (POKYCHBIX PACCTOSHUN M IJIABHBIX IJIOCKOCTEH CIIOXKHOM
LIEHTPUPOBAHHON ONTUYECKOU CHUCTEMBI.

4.0mpenenute rpadUuecKH MONOKEHHE TNIABHBIX IUIOCKOCTEH CHUCTEMBI, COCTOSALICH M3 JABYX TOHKHX
JIMH3 — COOMpAIOIei M paccenBaroLIeH, - ¢ N3BECTHBIMH (DOKYCHBIMH PACCTOSIHUSA-MH U PACCTOSTHUEM
MEXly HUMHU.

5.Haiite onpeneneHus cepruueckoil 1 XpoMaTuieckoi abeppanuii.

6.00bscHUTE, TIOYeMy cepudeckas abeppanus 3aBHCUT OT TOTO, KAaKOH CTOPOHOM IIOCKO-BBITYKJIast
TUH3a o0palieHa K HCTOYHHKY.

Pabora 4.1.2.

1.C xakoil wenpl0 TPH HCCIEIOBAaHMM MOJAEIEH TEJIECKONIOB W MMKPOCKOIA HCHOJIb3yeTCs
JOTIOJIHUTEJbHAS 3pUTeIIbHAs TpyOa?

2.Yemy paBHBI IONEPEYHOE, YIIIOBOE U MPOAOIBHOE YBEINYCHHS TEIECKOIA, €CITU MepeaHne pOKyCHBIE
paccTosiHusI ero 00bEKTHBA U OKYJIsipa paBHBI cooTBeTcTBeHHO f1 =40 cM u 2 = —2 cm?

3.Ilpu KakoM yCJIOBUU YIVIOBOE YBEJIMYEHUE MUKPOCKOIIA PABHO IIONIEPEYHOMY ?

4 BeiBenure Qopmyiny (4) u  OOBACHHTE COOTBETCTBYIOIIMI METOX M3MEPEHUS YBEJINYEHHS
MHKPOCKOIIA.

Pabora 4.1.3.
1.Yro Ha3pIBaeTCS MOIHBIM BHYTPEHHUM OTPaKEHUEM?
2.J1ns gero rpanu ab u ed npusm P1 u P2 genator MatoBeIMU?

3.IIpu KakuX YCIOBHUSAX CIIOH KMIKOCTH MEXIY MCCIIeAyeMbIM TBEPABIM 00pa3ioM u npusmoit P2 e
BJIMSIET HA U3MEPEHHOE 3HAYEHUE [10Ka3aTelIsl IIPEJIOMIICHUS?

4.Yto Ha3bIBaeTCs aTOMHOW M MoJeKyisipHoU pedpakiueit? ChopmynupyiTe MpaBUiIo aJJUTHBHOCTH
U1 pepakuui.

Pabora 4.2.1.

1.ITouemy B nentpe kosner; HploTOHA B OTPaXEHHOM CBETE PACIIOIOKEHO TEMHOE MATHO?

2.Kak pacnonoxkens! kosbla HeroTrona B mpoxoasiem cere?

3.Iloyemy mmpuHa Kosel yObIBaeT ¢ yBeJIMUEHHEM MopsiaKa?

4.Ilouemy npu pacuére MHTEPPEPEHIHMOHHONW KApTHHBI HE YYHUTBHIBAIOT OTPa)XCHHE OT NepeaHei
(TIIOCKO¥ ) TOBEPXHOCTH JIMH3HI?

5.BeiBeniute Gopmyity, CBA3BIBAIOIILYIO TIEpHOJ] OMEHUH, BRIPAXKCHHBIN B YHCIIE KOJIEIl, ¢ JUTMHAMU BOJH
CHEKTPaJIbHBIX JIUHUH.

6.Ilouemy BuHOHOCTHP  KOJEI  YBEJIMYMBAeTCI Npd  AuadparMUpoBaHMM  Iy4Ka  Iepex
OTTaK-MITIOMUHATOPOM?



7 Ilouemy nHTEp(EpEeHINOHHBIE KOJIbIIa OOIBIINX HOMEPOB KaKyTCsl pa3MbITHIMU?

PaGora 4.2.2.

1.IMouemy mnactuuku P1 u P2 uaTepdepomerpa XKameHna JOIKHBI ObITH JIOCTATOYHO TOJCTHIMH (HE
MeHee 2-3 cm)?

2.MOFYT JIN OTH INNIACTUHKH CUJIBHO OTIIMYAaThCs I10 TOJ'II]_II/IHC?

3.00bsAcHHUTE, MOYEMY YBEIMYMBACTCS YHCIO HAOMIONAEMBIX MHTEP(PEPEHIHOHHBIX TOJOC, €CIM Ha
MyTH Jy4el U3 OCBETUTENS] yCTaHOBJIEH CBETO(MIBTP.

PaGora 4.2.3.

1.00bsicHUTE, TOYEMY TPHU MOOYEPETHOM MepeKphiBaHuU mmenedl D Habmomaemast audpakiimoHHas
KapTHHA HE CMEIIAeTCs.

2.Ilouemy muprHa TN S KOJUIMMATOPa JOKHA OBITH JO0CcTaTouHO Maoi? OLeHUTe MaKCUMaNbHbIH
pas3Mep ITOH I1eH, €CIIM N3BECTHBI (POKYC KOJUTUMATOPA M PACCTOSIHUE MEXIY ILEJIAMH.

3.byner nu HaOmomaThest 4€TKasi HyJeBas MoJoca, eClM MCClelyeMoe BEIIeCTBO 00aaeT 3aMETHON
mucneperei n = n(A)? CaenaidTe COOTBETCTBYIOIIUE OLICHKH.

Pabora 4.2.4.

1.C Kakoil CKOpPOCTBIO JABIDKETCSI KapTHHA HMHTEPPEPEHIMOHHBIX IMOJIOC MpPH MepeMelIeHUN
MIOJIBUYKHOTO 3epKasia’?

2.Yem orpaHudeHa HauOoOJIbIIas U HAUMEHbIIAss CKOPOCTH JBIKCHMS 3€pKajia, KOTOpPbIE MOTYT OBITH
W3MEPEHBI B HAIlIeH YCTaHOBKE MO JOTUIEPOBCKOMY CMEIICHUIO YaCTOThI?

3.Yem ompezemnsieTcsi TOYHOCTh B MU3MEPEHHHU JUIMHBI BOJIHBI Jlazepa? Kak sTa TOYHOCTH 3aBHCUT OT
CKOPOCTH NEepEMEICHHUS 3epKaa’?

4 Kakytro ¢opMy HMEOT HUHTEp()EPEHIIMOHHBIC TIOJOCHI TPH MPOM3BOJIBLHOM  PACIIOIIOKCHUH
UCTOYHUKOB S1 u S27?

Pabora 4.2.5.

1. Kak cBsizanbl Mex 1y co00i ()yHKIIMH KOTE€PEHTHOCTH U KOHTPACTHOCTH M300pakKeHU?
2.Kak u3MepuTh JJIMHY KOT€PEHTHOCTH, PaJIyC KOT€PEHTHOCTH?

3.Kakos KII/] anekTpuueckoil JamIibl HaKaJIUBaHUs, HCTIONb3YEMOM I OCBEILCHUS?

4.Kak 3aBHCUT paauyc KOT€PEHTHOCTH OT LIMPHHBI ONTHYECKOW MIETH W PACCTOSHUS OT LICTH 10
BXOJIHOM IJIOCKOCTH MHTephepomeTpa?

5.Kak wu3mMeHuTCs uHMcIO HaOMIONAaeMbIX HHTEP(PEPEHIMOHHBIX MOJIOC, €CIM MEeXIy IJIa30M H
MHUKPOCKOIIOM YCTaHOBUTb ONTHYECKUH QUIBTP?

Pabora 4.2.6.

1.Kak BO3HHMKaeT CIEKJI-CTPYKTypa M 4eM OHa oTimdaercs oT nudpakuuu OpayHrodepa HaA MEITKOM
ceTke?

2.Ilpn Kakux YCIIOBUSIX OyleT HaOJIONAThCS CIEKJI-KAPTUHA IPU OTPAXEHWH OT IIEPOXOBATON
MOBEPXHOCTH?

3.Kak 3aBucHT paanyc Koppensiuu (Ha3oBOr0 MHOKHUTENIS OT XapaKTEPUCTHK MAaTOBOH MOBEPXHOCTH,
MOKa3aTeJst MPeIoMIIeHUs MaTepuana’?

4.Yem ompenensiercs anuHa Bekropa |[En| u yron ero moBopora Ha puc. 77
5.4rto Takoe paauyc WHIUKATPUCHI PACCESHUS U OT YE€r0 OH 3aBHUCHT?



6.Kax ncrnosip30BaTh TUCTOrpaMMy KaMepbl s €€ HaCTPOMKu?
7.Habnronanock u B ONbITE HAPYIICHHUE YCIOBUs <eipy = 07

Pabora 4.3.1. M3yueHue qudpakiuu cera.

1. OObsacHuTE, ToueMy npu Tudpakiuu OpeHens Ha KPyIJIOM OTBEPCTUH B LICHTPE
Kaprtunsl, MOXXeT ObITh, Kak TEMHOE, TaK M CBETJIOE MIATHO, a IPH Audpaknuy Ha
NPEeISITCTBUM _ KPYIVIOM 3KpaHe  ISTHO Bcerna ceerioe (maTHo [lyaccona).

2. O0BscHUTE, TOYEMY CMEIIEeHHUE e S2 B O0KOBOM HAIPABICHUHU B YCTAHOBKE HA
puc. 3 He IPUBOAUT K CABUTY AU(PPAKIHNOHHOM KapTUHBI. byneT nu cmenarbes
KapTrHa TU(PaKIUK TPU CMEIIEHUH e S2 BIOJIb OCH yCTaHOBKU?

3. INomyunTe Gopmyny anst pacmpenesieHus MHTEHCUBHOCTH npH audpakiun dpayHrodepa Ha ABYX
HIEJISX.

4. Beienute popmyay (8). Ha mpumepe pasmpiTusi HHTEpPEPEHIIMOHHON KapTHHBI
MIPH IIMPOKOM UCTOUYHHUKE OOBSICHUTE, YTO TAKOE MPOCTPAHCTBEHHAS! KOT€PEHTHOCTb.

5.Kak cBs3zaHa BUAHOCTH HHTEPPEPEHIHOHHONW KAPTHHBI C NPOCTPAHCTBEHHOH KOT€PEHTHOCTHIO
ucroynuka? Yem oTianyarorcs rpauKy BUJHOCTH IPU TUCKPETHOM

Y HEeTIPEPHIBHOM M3MEHEHHH MapaMeTpoB ucTtouHuka? To jxe 171si BpeMEeHHOMH KOTepEHTHOCTH.
6.Copmynupyiite Teopemy badune.

Pabora 4.3.2. ludpaxnus cBera Ha yabTPa3ByKOBOH BOJIHE

KonTtponbHbie Bompocsl

1. [TokaxxuTe, 4TO MEPHOJT AKYCTHIECKOW PEIMIETKH COBMANAET C JIIMHON OeryIen
yABTPa3BYKOBOM BOJIHBI KaK B cllyyae OeryIux, Tak U B CIIy4ae CTOSYMX BOJIH.
[MokaxwuTe, uro Gopmyia (4) cipaBeniuBa JJist JTI000M MEPUOTUICSCKON PEIIETKH,
HE3aBHCHUMO OT TOTO, SBJISETCS JIM OHA aMIUIUTYJHOH 1 Ga3oBOH.

2.Kak wu3MeHseTcss BO BPEMEHM HHTCHCHUBHOCTh CBETa B AM(PAKIMOHHBIX MAaKCUMyMax pPa3HOTO
MnopsiAKa Mpyu JUQPPaKLUU CBeTa Ha OETYIMX U Ha CTOSYMX YIBTPa3BYKOBBIX BOJIHAX?

3.B 4ém oTinume Metoma TEMHOTO MOJIsl OT MeToAa pa3oBoro koHTpacra?

4.ChopmynupyiTe IKCIIEPUMEHTAIBHBIA KPUTEPHI TOTO, YTO aKyCTHUYECKasi PelIéTKa SBISIETCS YUCTO
(hazoBoi.

Pabora 4.3.3.UccrnenoBanue pasperiaromieii criocoOOHOCTH MUKPOCKOIa MeTojioM AOOe

KonTtponbHbie Bompocsl

1. KakoMy yc0BUIO TOJPKHO YOBJIETBOPSITH PACCTOSHUE MEKIY CETKOM U SKpaHOM,

4TOOBI Ha DKpaHe Haloanach JudpakinonHas kaptuHa @paynrodepa?

2. [Nouemy npu HaOMOREHUH TUGPAKIINY Ha yAAIEHHOM dKpaHe TUPaKIIMOHHbIC

MaKCHMYMBI B CIy4ae KPYIHBIX CETOK IMEPEKPBIBAIOTCS?

3. ITouemy mpeamer pacnonaraercsi BOIn3u nepeaneit GpokaabHON MI0CKOCTH 00bEKTHBAa MUKPOCKOTA?

4. IToueMy Ipu CMEILCHUH CETKH B MONEPEYHOM HAIPABJICHHH NIEPBUYHOE U300paXKeHHE HE MEHSETCH,
a BTOpMYHOE cMemIaercs?

5.Kakoii npocTpaHCTBeHHBIN (PUIBTP CIEOyET paCHONIOKUTh B 3aiHEH (POKaIbHON
IUIOCKOCTU OOBEKTUBA, YTOOBI IMOJIYYUTh B MIIOCKOCTH P2 n300paxkeHue cetku

C YMEHBILICHHBIMH B []Ba pa3a JIMHEHHBIMH pa3MepamMu syeek?

Pa6ora 4.3.4. Metoz npeobpaxkenusi Oypbe B onTHKe

KonTtponbeHbIE BOITPOCH!

1. Kak cBsi3aHBI MeX Ty cO00H M300pakeHusi, HaOMoaaeMble B TIOCKOCTIX P1,P2?

2. Uto 001iero Mexay COeKTPOM OAMHOYHOM LIETH U CHEKTPOM IEPUOAMYECKON MOCIIEI0BaTEIbHOCTH
iesiel Takou e IUPUHBI?

3. Kak cBsizanbl Mex Ty co00i MIMPUHA IETH U MIUPHHA e€ criekTpa?

4. B pabore HabOmromaercss kapruHa audpakimu @paynrodepa Ha cerke. Kakue mapaMeTpbl CeTKH
MOKHO OTIPEJENUTH 110 3TON KapTuHe?

5. Yto o011ero 1 yeM OTIAMYAIOTCS CIIEKTPHI, 0Opasyromuecs npu audpaxuuu OpayHrodepa Ha LIeTH U
Ha Bosoce?

Pabora 4.3.5. M3yueHne ronorpaMMel



KonTtponbHbie BOpocs

1. B uem cX0ACTBO M pa3iMyMe roJIorpaMMbl TOUEYHOTO MCTOYHUKA M 30HHOHM IutacTHHKU Dpenend,
¢dororpaduu xoneu HerotoHa?

2. YTo u3MEHUTCS B HM300paXK€HUH TOJOTPaMMBI TOYEYHOTO HMCTOYHHKA, HAOIIOOAeMOro IO CXEME,
n300pakEHHON Ha puc. 1, ecii yCTpaHUTh TOUeUHBIA UCTOUHUK O'1,

MOMECTUB B POKyC TUH3BI JI HEOOIBIION HEMTPO3pauHbIi KpaH-PUIBTP?

3. Kak n3menutcs poxycHOe paccTOSTHHE TOIOTPaMMBbl TOUYEYHOTO UCTOYHUKA, €CIN
oHa ObLJIa OJyYeHa P OIHOM JUTMHE BOJIHBI, & OCBEINACTCS CBETOM C APYTOi
JUTMHOW BOJIHBI?

4. YemM ompeneinsercss MUHUMaJIbHBIM pa3Mep rojaorpaMmsl, IpU KOTOPOM MOXHO
BOCCTAaHOBUTbH N300pakeHHe npenmera’?

5. Kak uamensTcst Macitadbl IEHCTBUTEIHLHOTO H MHIMOTO H300pakeHUH npenmeTa,
€CJIM TOJIOTPAMMY OCBEIIATh PACXOASIIEHCS UIIH CXOAIIEIHCS BOTHOM?

6. Kak 3aBuCHT AMama3oH yIJIOB, IOJ KOTOPBIM MOJKHO pPAacCMaTpuBaTh MHHMOE H300pa)keHHe
MpeaMeTa, OT pa3pelaroneld CocoOHOCTH (HOTOIMYIBCHH, OT IIUPHUHBI
CIIEKTpa UCTOYHHKA CBETa?

Pabora 4.3.6. udpaxius cBeTa Ha MEPUOJUICCKUX CTPYKTYPax (CaMOPETPOIyKITHs).

KonTtponbeHbIE BOITPOCH!

1. Onenure, Ha KAKOM PACCTOSIHUU OT 3KpaHa JI0 PEIIETKH BBIOJIHIETCS yCIOBHE

mudpakunu Opaynrogepa.

2. IloueMy B 3KCHEPUMEHTE IMOJIyYACTCsl JIULIb HECKOIBKO YETKUX PEIPOAYLHUPOBAHHBIX N300paskeHUM
pemmérok?

3. O0ObsicHHTE, KaK MOTyYaeTCs BRIpAXKCHUE JIJISl HAITPABICHHUS Ha TU(PAKIIMOHHBIE

MaKCHMYMBI.

4. OObsScHUTE, TMOYEMY H300paKEHUE TPOBOJIOYHOW CETKH PENpOAyLUpyeTcs, a H300pakeHue
OJIMHOYHOMW TIPOBOJIOYKH HE PETIPOLYLUPYETCSL.

Pabora 4.4.1. AMmnutyaHast [udpakunOHHAS pPeLIeTKa

KontponbHbie Bonpocs

1. JlaiiTe onpeseneHne CEKTPaIbHBIX XapaKTePUCTUK TUPPAKIIHOHHON PEIIETKH.

2. Copmynupyiite kpurepuit Pernest.

3. Kak MeHSAI0TCS YIIOBBIE XapaKTEPUCTHKH CHEKTPOB NMPH M3MEHEHHH TEpuoja peléTKu, pazmepa
ITpUXa, pazMepa Bceil permeéTku?

4. MOXHO JIH 110 CTIIEKTPY PTYTHOM JIAMIIbI OTIPEJICIIUTD B BAILIMX OMBITAX JTUCIIEPCHOHHYIO 001acTh?

5. Kakue pusudeckrie u TEXHHUECKUE TPUUUHBI OTPENICISIFOT YUCIIO d3PPEKTHBHO

paboTarmux MTPUXOB JUPPAKIIMOHHON PEIETKH OOIBIIIOTO pa3mepa?

Pabora 4.4.2. ®azosas qudpakmoHHas pemieTka.

KonTtponbHbie Bompocsl

1. MaiiTe onpeneneHus CrieKTpaIbHBIX XapaKTePHUCTUK JIIIeNIETTa.

2. B dgem 3akiodaeTcsl MPEUMYIIECTBO JIIENETTa MO CPABHEHUIO C aMIUTUTYTHOW JAUQPAKIIMOHHON
peméTKoi?

3. Kako#l 31eMeHT CIeKTpajJbHOro MpUOOpa: 3IIENeTT, TOHUOMETp, Bam mia3 (4yBCTBUTENBHOCTD,
OCTpOTa 3pEHUs) _ OKa3aj HanboJbliee BIUSHIE HA TOYHOCTh

OLICHKH pa3perIaroniei cnocooHocTn?

4. HapucyliTe NpUHIMIINAIBHYIO ONTHYECKYHO CXEMY YCTaHOBKH JJIs1 OIIPEEIICHUS

pabouero mopsijika dMIeNeTTa U ero padodeid JTUHBI BOJTHBI.

5. HapucyliTe kKa4eCTBEHHYIO 3aBUCUMOCTh HHTEHCUBHOTH OT yIJIa U3JIyYEHUs B

JanbHel 30He Ui paboue ITMHBI BOJIHBI. DIIeTIeTT padoTaeT B aBTOKOUTMMAIIIOHHOM PEXHME.

Pabora 4.4.3. 3yuenne npu3Mbl ¢ TOMOIIBIO0 TOHHOMETPA.
KonTtponbHbie Bompocs

1. JlaiiTe ompeneneHUE CIEKTPAJIbHBIX XapaKTePUCTHK Mpu3Mbl. Uemy paBHa e€ IuCIepCHOHHAs
o05acTs?



2. BriBegute COOTHOUICHUEC, CBA3BIBAIOUICC YI'OJI HAMMCHBIICTO OTKJIOHCHHS W 3HAYCHUC IOKA3aTCIIsA
MMPpCIOMJICHUA.

3. laiiTe kauecTBeHHOE OOBSICHEHUE 3aBUCUMOCTH TOKa3aTesl IPEJIOMIICHHUS CTEKIIa
OT JUIMHBI BOJIHBI B OITHYECKOM JUANa30He.

4. OueHnTe MaKCUMAJIbHBIHM 1Iar aMIUTUTYJHON PeETKH, IPU KOTOPOM e€ yIyioBas
JUCHepcHd B 1-M MOpsiAKE CpaBHUMA C YITIOBOM AMcIIepcUell Bamel npusmsl. s

ATOTO HIara OICHUTE pa3Mep PEeImIETKH, MPU KOTOpOoi e€ paspemaromias criocoOHOCTh B 1-M mopsake
CIIEKTPa CpaBHMMA C pa3pelIaoniel ClIoCOOHOCTHIO IPU3MBI.

Pat6ora 4.4.4. Uatepdepomerp Padpu-Ilepo

KonTtponbHbie Bompocs

1. Jlaiite omnpeneneHuss © mpuBegure (HOpMYNBl  pacu€Ta  CIEKTPAIbHBIX  XapaKTEPUCTHK
untepgpepomerpa Padpu-Ilepo.

2. Ecnin Ob1 EnThie TMHUYU PTYTH OBLIIM HE Y3KUMH, a IIEPEKPBIBAIN APYT IpyTa,

T.€. UMeu mupuHy 21 A, TO MOXKHO JIM MCCJIEAOBATh TAKOM CIIEKTP BallUM UHTephepomMeTpom?

3. OueHnre MUHUMAJBHBIA JAUAMETP 3€pKall HHTeppEepoMeTpa, MPU KOTOPOM pa3perraeTcs KEMThIH
NyOneT Harpusl.

4. OueHuTe UIMTEIBFHOCTh UMITYJIbCA U3Ty4EHHS HATPUEBOM JIAMIIbI, IPH KOTOPOi
nHTEphEPOMETp HE pa3penraet KENTHIN qyomneT. st 3Toro ciryvas OlleHUTE MyTh,
KOTOPBIN TPOXOJIUT CBET BHYTPH HHTEphepoMeTpa, cpaBHHTE ero ¢ 6a30ii naTepdepomerpa.

Pabora 4.5.1. I'enuii-HEOHOBBIH Jlazep.

KonTtponbHbie Bonpocs

1. [Touemy He ynaércs morydnuTh Oombliero ycuieHus B Tpyoke He—Ne-nazepa mytém
YBEIMUCHHUS Pa3psTHOTO TOKa?

2. 3aueM OKOILIKH B Ja3epHOI TpyOKe MPUKIICEHBI IO/ YIVIOM U IT0YeMY Hapy»KHbIE
MOBEPXHOCTH OKOILIEK CMOTPAT BHU3, @ HE BBEPX MJIM BOOK?

3. 3adeM B J1a3epHOH TpyOKe K paboueMy BElIeCTBY — HEOHY JT0OABIISIETCS TEIHiA?

4. 3aueM OCYIIECTBIACTCS MOLYIIALUS ITyYKa U3MEPSEMOro N3Ty4EHHs U MOXKHO JIU
o0oiTHCH Oe3 MOJYIISIIUY B TAHHON yCTaHOBKE?

Pabora 4.5.2. UaTepdepeHnys 1a3epHOTo N3TyYCHHS.

KonTtponbHbie Bompocsl

1. O6BsicauTe pUHIM JeiicTBus pomba dOpenens.

2. Yemy paBHA BUIHOCTh HHTEPHEPECHIMOHHON KapTUHBI HHTEP(HEPUPYIOLIUX BOITH

OZIMHAKOBOM MHTEHCUBHOCTH, €CIIM OJJHA BOJHA MMEET IUIOCKYIO TOJIIPU3ALHIO, a

JIpyTasi KpyroByio?

3. Kak uamensiercs kpuBast V2({) py yMEHBIIIEHUY U TIPU YBEITHMUEHUH PACCTOSTHUS

MEKIy 3epKajiaMH ONITUYECKOT0 pe30HaTopa jazepa’?

4. U3 kakux cooOpaxeHUH clieqyeT BEIOUPATh IMUPUHY BXOIHOM IeTH GoTonpuéMHOro ycTpoiicTpa?
5. Kaxk Beimisiaut 3aBucumocts V(L) A7t OMHOM MOJBL; AJ1s IBYX MOA?

Pabora 4.5.3. Ckanupyromuii utHTeppepoMeTp.
KonTtponbHbie Bompocs

1. OOBsicHNTE OCHOBHBIE NPOILECCHI, MPUBOAIINE K MOSBICHUI0 MHBEPCHOM 3aCEIEHHOCTH ypPOBHEH
HEOHa.

2. ITouemy mtockomapamieabHbIe TUTACTUHKY, 3aKPHIBAIOIIUE C TOPIIOB PabOIyIO
TpyOKY C reNnii-HeOHOBOHM CMEChIO, YCTaHABIIMBAIOT 0] yIiioM bprocrepa?

3. Uto Takoe monbl? [lomyunre dhopmyiy (2) anst MEKMOJOBOTO PACCTOSHUSI.

4. B ué™m cocTouT ycnoBue Bo30yKaeHMs J1azepa’?

5. BeiBeute popmyity (6) s pasperiarorieit crrocodHocTy nHTEpdhepoMerpa
dabpu-Ilepo.

6. Kak paboraer nonsipu3aiiuoHHas pa3Bs3ka’

7.11pu kakoit nnmuHe pezoHatopa He—Ne-na3epa, He3aBUCHMO OT YPOBHSI HAKAYKH,
reHepalys BO3MOXKHa He 0oJiee 4ueM Ha 0fHOM Mojie (OHOMOIOBBIN Ja3ep)?



Pabora 4.6.1 UnTepdepenius 371eKTpOMarHUTHBIX BOJIH MIJUTUMETPOBOTO JHAIa30Ha.
KonTtponbHbie Bonpocsl
1. BeiBeaute cooTHomenwue (1).

2. Kak y0OennThcs Ha OMbITE, YTO 3JIEKTPOMArHUTHAs BOJIHA, M3TydaeMmas Iepefaroliell aHTeHHOH,
JIMHEHWHO MOJIsIpU30BaHa?

3. Kak skcnepuMeHTanbHO ONpPENeNUTh HalpaBlIeHHE KoJeOaHHM BEKTOpa 3JEKTPUYECKOTO MO B
3NIEKTPOMArHUTHOU BOJIHE?

4. B uém 3aximrouaeTcs 3akoH MaJioca U Kak €ro 3KCIepuMEHTaJIbHO MTPOBEPUTH?
5. Ilpu kakuX yCcIOBHSIX MOXKHO HaOIonarh naTepdepeniuto SM-BoiH?

6. OneHuTe JUIMHY U PaliyC KOT€PEHTHOCTH IS OIIBITA C 3€PKAJIOM U PEILETKOM.
7. YKaxuTe BO3MOKHBIE IPUYMHBI PACX0XKICHNS H3MEPEHHBIX B paboTe BETHUUH
JpYT C IPyTOM U € U3BECTHBIMU 3HAYCHUSMHU 3TUX BEJIUUUH.

Pabora 4.6.2. TyHHEenMpoBaHUE MUJITMMETPOBBIX PAJIMOBOJIH.

KonTtponbHbie Bompocsl

1. Kaxoit yron Ha3pIBaeTCs MpeIeIbHBIM yIJIOM MOJIHOTO BHYTPEHHETO OTpayKeHus?
Uemy oH paBeH?

2. Urto Takoe HeogHOpoaHas BonmHa? Kak HampasneH Bektop YmoBa—IloitHTHHra B
TaKo# BOJHE U MoueMy?

3. B uem 3axiodaeTcs sBIEHHE TYHHEIMPOBAaHMS BOMH? UYeM OTIMYAETCs 3TO SBJIEHHE OT OOBIYHOTO
MPOXOXKIIEHUS BOJIH Yepe3 TOHKUE MPO3PauyHbIe TUIACTHHKH?

4. KakoBbI BO3MOXHBIEC IMPUYIUHBI pACXOKACHUS U3MCPCHHBIX B pa60Te BCJIMYHH OPYT
C Apyrom u € TaOJIMYHBIMH 3HAYCHUSIMH 3THX BEIUYUH?

PaGora 4.7.1. JIBoitHOE J1ydenpeaoMiIeHuE.

KonTtponbeHbIE BOITPOCH!

1. Kak cBsizanbl Mexy co0oii Bektopsl D u E B anuzorpomnHoii cpene?

2. Kak HanpaBieHa ONTHYECKas OCh B OAHOOCHOM KPUCTAJJIE OTHOCUTENBHO IIIABHBIX
OCeH AIUTUIICOUIA TUAIEKTPUIECKUX TPOHULIAEMOCTEN ?

3. MaiiTe onpenesneHne IaBHbIX MOKa3aTeeil MpeIoMIICHHUS.

4. TlpuBeauTte npuMep, KOTa BOJIHA, paCIPOCTPAHSIONIASACSA B KPUCTAILIE, SIBISETCS
OOBIKHOBEHHOH H KOTJIa HEOOBIKHOBEHHOM.

5. Homyuwure u3 (1) npubnmxEHHOE BhIpaXeHue (2).

6. Kak snexTpomMarauTHasi Teopusi OObACHSET MOSIBICHUE JBYX MPEIOMIEHHBIX BOJIH
MIPH NaICHUH TJIOCKOHM BOJIHBI HA TIOBEPXHOCTH OAHOOCHOTO KpHcTajuia?

7. Kak 3aBHCHT 1oKa3aTesb NpesioMIeHus 0OBIKHOBEHHON U HEOOBIKHOBEHHOW BOJTHBI
OT yIJla MEXy OChIO KPHCTaJIa ¥ BOJIHOBOH HOPMAJIbIO?

8. Kak Oymer 3aBuCeTh MOKa3zaTelb NPEIOMIICHUS AJisi OOBIKHOBEHHOW W HEOOBIKHOBEHHOW BOJIHBI OT
yIiia MpejoMJIeHHUs, €CIM OCh KpHUcTallta Oy/ieT napaiieabHa

OCH BpaIEHUS PU3MBI?
9. Kak nanpasiens! BeKTOpbI E B BEIXOAAIINX U3 MIPU3MBI Tydax?

Pabora 4.7.2. Dddexr [Tokkennca

KonTtponbHbie Bonpocsl

1. Moxuo nu Habmonarh 3G dexT [Tokkenbca B KUIKOCTH?

2. [Nouemy npu moBopote ananu3aropa Ha 90° uHTepPepeHIIMOHHAS KapTHHA Ha
9KpaHe MEHSIETCS C TIO3UTHBA HAa HETaTUB?

3. Uto Takoe moyBoiHOBOE Hanpspkenne U /2?7 Kak 0HO 3aBUCHUT OT JJTMHBI BOJTHBI A7
4. IMouemy npu U = 12U _/2 nonsipuzanusi Ha BbIXOJIE U3 KPHUCTAJIa Kpyrosas?

5. OneHUTe OTHOCUTENBFHOE M3MEHEHHE IOKAa3arelisi MPEJIOMIICHHs JAHHOTO KPHCTala NP Iojaue
Hanpsbkenus U =U /2.

6. Beienure hopmyiy (5).

Pa6ora 4.7.3. lonspuzanus



KonTtponbHbie BOpocs

1. [TokaxwuTe, 4YTO MPH BBHIIIOJIHEHUH yCIOBUS bpiocTepa oTpa)KEHHBIN U MPETOMIIEHHBIN TyYn B3aMHO
NEePHEHINKYISPHBIL.

2. Kak oT1MuuTh CBET C MPaBoil U C JIEBOM KPYTOBOM MoJsipru3anueii?

3. Henonsspn3oBaHHBIN CBET MPOXOIAUT YEPE3 ABOSKONPEIOMIISIONIYIO MITACTHHKY

M4. UTo MOXXHO CKa3aTh O MOJIAPU3ALMH CBETA HA BBIXOAE U3 TUNIACTHHKH?

4. Kak ONIMYUTB €CTECTBEHHBIN CBET OT CBETA, MOJISPU30BAHHOTO 110 KPYTY, ¥ OT

CMECH €CTECTBEHHOI'O CBETA CO CBETOM, IOJISIPU30BAHHBIM 110 KpyTy?

5. OObsicHUTE W3MEHEHHs] MHTEHCMBHOCTH M I[BeTa, HaOMIoAaeMble B ONBITAX MO HHTEPQEpeHINH
HOJISIPU30BaHHbIX JTy4eH.

6. [loueMy cBeT OT BeuepHEro Heba MOsIpU30BaH?

Pabora 4.7.4. BpaiieHre miocKoCTH TOISIPU3AIUH.

KonTtponbHbie Bonpocs

1. B uém 3akimogaeTcst OTIMYHe ONTHYECKONH aKTUBHOCTH OT IBOMHOTO JTy4YenpeToMIIeHuUs?
2. Kak o6mbsicusieT Teopust @penesns HOBOPOT INIOCKOCTH HOISIPU3ALUH B ONITHYECKU
aKTUBHBIX BelleCTBax?

3. Uto Ha3BIBAIOT yIEIbHBIM BpallleHueM?

4. Kak paboraet monsipuzanuonHas npu3ma Hukons?

5. OnumuTe NPUHITUI YCTPOMCTBA U pabOThI MOJISIPUMETPA.

6.I1pu nuccienoBaHMM MarHUTHOT'O BPAIlEHUs IUIOCKOCTH MOJIIpU3ALMK HHOTAA [IPU

MEHSIOT YCTPONCTBA C MHOTOKPATHBIM TPOXOXJICHUEM CBeTa B 00pasiie B HAIPaBICHUU 110 U TIPOTHB
MarautHoro noss. OObsicHHTE, ToYeMy B 3TOM ciiydae 3(h(deKT MoBOpOTa TUIOCKOCTH TOJSIPU3AIUH
HaKaIJIUBaeTCs.

Pa6ora 1.1

OKcnepuMeHTallbHAasl TMPOBEpPKa ypaBHEHUs OiHITeHa a1 ¢ortodddexkrta Hu  omnpeneneHue
nocTossHHOM [limaHka.

1.Yrto Takoe BHemHUN GoTorddext? 3anummure 1 0ObICHATE YpaBHEHNE DUHIITEHHA.

2.Kakue (hakTbl CBUAECTENBCTBYIOT O HATMUUH Y (POTOIIEKTPOHOB HAuaJIbHON KMHETHYECKOH YHEepruu?
3.ITouemy (HOTODNEKTPOHBI BBIXOMAT W3 METaa C Pa3UYHOW CKOpOCThIO? OTYEro W Kak 3aBUCHT
MaKcUMallbHast CKOPOCTh (POTOIIEKTPOHOB?

4.0T 4ero u Kak 3aBUCHT TOTOK (POTODJIEKTPOHOB, T.€. YHCJIO 3JICKTPOHOB, BBHIPHIBAEMBIX CBETOM B
€IMHUILY BpeMeHH?

5.Yro Takoe “kpacHas Tpanuiia” ¢oTodddeKTa u 0T 4Yero OHA 3aBUCHUT?

6.1300paszute 0OmIMIA BHJ BOJBTAMIIEPHOH XapaKTEPUCTUKH (OTOIIEMEHTA U  OOBSICHHUTE
XapaKTepUCTUKU (PoTod1eMeHTa, B TOM uuciie U 3aBUcUMOCTh [(U) B oGnact 0OpaTHBIX HANpsHKEHUH
U > 0. Yto Takoe 3anaepxuBaromuii noreHman Uo U 4eM OmpeenseTcs ero 3HaueHue npu 3aJaHHon
yacTore cBera?

7.3anummrTe BBIpAKCHUE 3a/iepKuBaromiero noreHnuanta Uo oT IIUHBI BOJIHBL A i (oToddpdexra B
ciydae GpoTokaToa ¢ paboTol BeIxoaa A.

8.M300pa3uTe ceMeicTBO BOJIBTAMIIEPHBIX XapaKTEPHCTHK (HOTOAIEMEHTA MPU OOIyUYEHHH €T0 CBETOM
MOCTOSIHHOM MHTEeHCHBHOCTH I M ¢ ywactoramu vl = v 0, v2 = 2v 0, v3 = 3v 0 , tme v0 - gacrora,
COOTBETCTBYIOLIasi KpacHOH rpanuue ¢otodddexra.

9.M300pa3ute rpaduk 3aBUCHMOCTH 3aep KUBAIOIIETO TOTCHIMAIA OT YaCTOThI OOIYYaIOLIero CBETA.
Kak mo stomy rpaduky onpenenuts nocrossuayo [lnanka h?

10.Kak o rpaduxy 3aBucumoctd UO(V) MOXKHO TOKa3arh, YTO MPU YACTOTaX OOIYYAIOIIETo CBeTa Vv <
v0 dhotoaddhext HeBo3MOKEH?

11.Yem onpenensiercs: 3Ha4€HUE TOKA HACBIIICHUS /,, TIPH 3aJJaHHON HHTCHCUBHOCTH CBETA?
12.11300pa3ure ceMEHCTBO BOJBTAMIICPHBIX XapaKTEPHUCTHK (POTORIEMEHTA NPH OOITYYECHHH CBETOM
IMOCTOSIHHOM 4acTOTHI V ¢ HHTeHcuBHOCTIMHU 1\ =1, /2 =21, /3 = 31.

13. IBa ¢orodnemeHTa MMEIOT JMEKTPOAbl B (hopMe MIapuka W KOHIEHTPUYECKOW eMmy cdepbl. Y
omHoro (oroanemenra cdepa - GOTOKATO, a Y ApYyroro - anoa. PoToreMeHThl 00ITyJaroTCsl CBETOM C
3aJJaHHON YacTOTOH V TaK, YTO TOKW HACBHIIIEHUS OJWHAKOBHL. M300pa3suTe Ha OJHOM pPHCYHKE
MPUMEPHBII BU BOJBTAMIIEPHOM XapaKTEPUCTUKU (POTOIIEMEHTOB U OOBSICHUTE UX OTIHYHE.



14.CornacHo TpEJCTaBICHHUSIM KJIACCUYECKOW (U3UKU CBET - 3TO HEMpEphIBHASI 3JICKTPOMATHUTHAS
BOJIHA, JIEKTPUUECKOE MOJIe KOTOPOH B 3a/laHHON TOYKE IMPOCTPAaHCTBAa M3MEHsETCs 1o 3akoHy E(t) =
EOcos(cot + (p), e to = 2nv - wacrora cBera. Mcxoms M3 Takol TOYKW 3pEHHSI, OTBETHTEC Ha
CJICAYIOLINE BOIPOCHI M COMIOCTABBTE UX C ONBITHBIMHU JIaHHBIMU:

*BO3MOXKHO JIM B IpuHIMIeE siBJeHne ¢porodddexra?

*OTYEro U KaK JOJKHA 3aBUCETh KHHETHUYECKAsi SJHEPTUsl (POTOINEKTPOHOB?

*OTYEro U KaK JOJDKHO 3aBHCETh YUCIIO 3JIEKTPOHOB, BHIPBAHHBIX CBETOM B €IMHUILY BPEMEHH?
*I0JKHA JIM CYIIECTBOBaTh KpacHas rpanuna ¢porodddexra?

*BO3MOXKEH JI1 (POTOAPQEKT MpH 0YEHb MAJIBIX MHTEHCUBHOCTAX 00IyYaromero ceera’?

Pa6ora 1.2
Uccnenosanne s3¢pdpexra Komnrona.

1.Kakue mporeccsl B3aMMOACUCTBHS y-KBAaHTOB C BEIIECTBOM IPUBOAT K OCIAOJICHUIO MEPBUYHOTO
noroka?

2.B uem cocrout 3¢dpdext komnroHOBCcKOro paccesHua? [Ipu Kakux SHEPrusix /-KBaHTOB ATOT MPOIECC
BHOCHUT CyIICCTBEHHBIH BKJIa]l B OCJIa0IeHNE IEPBUYHOTO ITOTOKA?

3.Kak 3aBucAT ceyeHHMS TOMIICOHOBCKOTO M KOMIITOHOBCKOTO pacCesiHUH OT aTOMHOIO HoOMepa
pacceuBarens Z?

4.Vcrionp3ys 3aKOHBI COXPAHEHHs, MOIy4YnuTe GOPMYITy, ONHUCHIBAIOILYIO 3aBUCUMOCTh TIOTEPH SHEPTUU
OT yIJla paccesHus y-kBaHToB npu 3¢ dexre Komnrona.

S5.IlosicHuTe NPUHIMN AEHCTBHSA CUUHTHIUIALMOHHOIO CIEKTPOMETpA.

6.0nuunTe, KaK npeodpasyercst SHeprusl NaJaloIIero y-KBaHTa B AIEKTPUYECKUH UMITYJIBC HA BBIXOZC
DIY?

7. 1151 gero npu n3MepeHusax noa B = 0° B KOJUIMMATOpP BCTABIISIETCS] CBUHIIOBas quadparma?

8.Kak m3BecTHO, (pOTONMUK OTIENIEH OT KOMITOHOBCKOTO PACIpPEAETICHUS Y4acTKOM, B KOTOPOM CYET
CHJIbHO yMeHbIneH. Kak Benuka mmpuHa 3Toro uarepsaia? [louemy oH Bo3HHKaeT?

Pabora 1.3
Wzydenne paccesHusT MEIJICHHBIX 3JIEKTPOHOB Ha aroMax (3 dexr Pamzayapa).
1.B gem 3axurouaetcs a@dext Pamzayspa u kak ero MOKHO 3KCIIEPUMEHTAIBHO HAOIIOATh?

2.0xapakTepusyiiTe “KIacCHYeCKHi” MEXaHU3M PacCesHUs JCKTPOHA Ha aToMe W OOBSICHUTE, KaK M
MoYeMy JI0JKHA 3aBUCETh BEPOSTHOCTH PACCESIHUS OT CKOPOCTH JIEKTPOHA B PaMKax 3TOTO MOoaxoza?
KakoBa 3Ta 3aBUCHMOCTb B J€HCTBUTENBHOCTH?

3.B dYeM MNpHUHIMNHAIBHOE OTIUYME KBAHTOBO- MEXaHHMUYECKOTO CIoco0a OMMCaHHs PACCESTHUS
AJIEKTPOHOB Ha aTOMaX OT KJIACCUYECKOTO criocoba?

4.B uem cMbich cooTHoueHus ae bpoiins?

5.BriBenuTe BhIpaKeHHE IS IOKA3aTeNs IPEIOMIICHHsI aToMa Uil BOJH Jie bpoitsa?

6.Hamnmmre ycinoBre raieHus: OTpaXXeHHBIX OT aToMa BOJIH e bpoitns.

7.1lpu KakuMX KMHETHYECKHX dHeprusx E Hameralommx Ha aToMbl 3JEKTPOHOB OyAeT HaOII0AaTbCs
raiieHye mpouieunx BoyH ae bpoins?

8.M300pasute BUA  OKCIIEPUMEHTAIbHOM  BOJNBTAMIIEPHOM  XapakTEpUCTUKH THPATpoOHA H
TEOPE-TUUECKON XapaKTEPUCTHUKH, CIEAYIOLIEH U3 KIACCUYECKOM TEOpHUH paCCEsIHUS AJIEKTPOHOB. B
4eM MPUYUHA UX Pa3Indus?

9.Kak mno skcnepumeHTanbHOM BAX MOXHO OIpeNenuTh 3HEPTHIO DIEKTPOHOB, IPH KOTOPOH
nposiBisercs apdexr Pamzayspa?

10.00bsIcCHUTE POUCXOXKICHUE CHIIBI, JCHCTBYIOIIEH CO CTOPOHBI aTOMa Ha MPOJIETAIOINIUI JEKTPOH U
M3MEHSIONIEeH ero KUHETHYECKYI0 3Hepruto. [loueMy 3Ta cuia He IEHCTBYeET 3a npeaenamMmu atoma?
11.00bsicHUTE WM3MEHEHHE IMOTCHLMANBHON DJHEPruu 3JEKTPOHA MpH Tmpojere uepe3 arom? Yto
03HAYaeT TEPMUH “TIOTEHIMAIbHAA AMa’?

12 3anumute ypasHenue lllpenunrepa uist citydast JBH)KEHUS 3JIEKTpOHA HaJl TOTEHIUAIBHON SIMOH U
MOJIyYHUTE €ro o0LIee peieHHe.

13.Haiigute k03(QQULHMEHT NPOXOKACHUS YAaCTUIBl HAA MPSMOYTOJBHOM TOTEHLUUAIBHON SIMOM
(OTHOILIEHNE KBAAPaTOB aMILUIMTY/ IPOIIEIIEH U OTPaKEHHOMN BOJIH).

14.IloueMy noka3aHus BOJBTMETpPA HE [AlOT HCTUHHOIO 3HAYEHMs YCKOPSIOIIEIO HAIPSKEHUS B
tuparpone? Kak ero onpenenuts?



15.YemM OOBSCHUTH HaIMuYWE HAa BOJBTAMIICPHOW XapaKTEPUCTHKE TOJIHKO OJHOTO MaKCHMMyMa TOKa,
MPOTEKAIOILETro Yepe3 TUPATPOH?

16.Kak cnenyer HampaBUTh BHELIHEE MAarHUTHOE II0JIe, YTOOBI BOJIBTAMIIEpHAs XapaKTEePUCTHKA
TUpATpOHa HCKa3WiIach Hanboee CUIbHO?

17.Bnuser in MarHuTHOE 1oJie 3eMJIM Ha BUJI BOJIBTaMIICPHOM XapaKTepUCTUKU TUpaTpoHa?

18.Kak 1o BoONbTAMIEPHON XapaKTEPUCTUKE OIPENEINTh, KAaKUM HWHEPTHBIM Ta30M 3aIllojHEH
TUPATPOH?

19./laHHBIE KaKOM XapaKTEPUCTUKU (IMHAMMYECKOHW WJIM CTaTUYECKOM) CIlleAyeT HCIOJIb30BaTh s
MOICTAaHOBKH B PacuyeTHYIO (GOpMyIy U mouemy?

Pabora 2.1
Omneit @panka-lepma.

1.[Touemy ¢ TOYKHM 3peHUS] 3aKOHOB KJIACCHYECKOM (HU3MKE aroM HE MOXET ObITh YCTOWYHBOMN
cucTeMoii?

2.Chopmynupyiite nocrynarsl bopa.

3. ITokaxure MIpAMBIM paCdY€TOM, YTO B YCJIOBHAX ISKCIICPUMCHTA MOXHO HC YUYUTBIBATH TCIIJIOBOI'O
JABHXKCHHS aTOMOB I'CJIMA B JIAMIIC.

4.Kakue coynapeHus] YacTHIl HA3bIBAIOTCS a0CONIOTHO YIPYTHMU, KaKUe - HEYNPyruMu? 3amuiiuTe
3aKOH COXPaHEHHsI SHEPIHH 1Jis1 aDCOIOTHO YIIPYIOro U AJisl HEYNIPYroro COyAapeHus ABYX Tell.

5.11pn KakoM YCIOBHM HMPOHUCXOAAT TOJIBKO YIPYTHE CTOJKHOBEHHS C aTOMaMHM Ta3a B JlaMII€ M IpH
KaKOM YCJIOBUU BO3MOXKHBI HEYIIPYTHUE CTOJIKHOBEHUsA?

6.IlokaxuTe MPSAMBIM pPacyeToM, YTO MPH PACCMOTPEHHU CTOJIKHOBEHMH 3JIEKTPOHOB C aTOMOM B
TaHHOU paboTe MOYKHO HE YYHTHIBATh U3MEHEHHE KHHETHUECKOI SHEPTUHU aTOMa KakK LIeJIOTO.

7.Hapucyiite NpUHIMIUAIBHYIO IEKTPHUYECKYIO CXEMY M3MEpPEHUS BOJBTAMIICPHON XapaKTEpUCTHKU
JIaMIIbI B OIIBITE

8.dpanka-I'epria B crarmueckom pexkume. OObACHHTE HAa3HAUCHHME AJIEMEHTOB CXEMbl M INPHHIUII
JEHCTBUS YCTAaHOBKH.

9.To e B AMHAMUYECKOM PEKUME.

10.ITokaxure, urto HaOmOmaeMas Ha OSKpaHe ocnuwuiorpada KpuBas MPEACTaBIsSeT COOOH B
omnpeneneHHoM (kakom?) macmrabe rpaduk 3apucumocta I =1 (U).

11.M300pa3ute U O0OBSICHUTE BHJ BOJBTAMICPHON XapaKTEPUCTUKU JIaMIbl B peXUME, KOrjaa
MPOUCXOAUT BO30YXKIeHUE aTOMOB JekTpoHaMmHu. [louemy HabmonaeTcst Bropoid mpoBaii?

12.YTto Takoe pe30HAHCHBIN ITOTSHIINAT BO30YKISHUS?

13.Kak oH omnpenensieTcs B JaHHOW padore?

14.Kak MOXXHO ONpEACTUTh PE30HAHCHBIM TOTCHIIMAT aToMa, €CJIM B JKCIIEPUMEHTE HaOIroIa-eTcs
TOJBKO OAWH MHHHUMYM Ha BOJbTaMIlepHOW Xapakrepuctuke? Kakas npu 3ToM JgomyckaeTcs
cucTeMaTnyeckas ommoka?

15.11okaxure, Kak [0 pe3yibTaTaM U3MEPEHUs BOJBTAMIIEPHOM XapaKTepUCTUKU MOXHO OIPENEIIUTh
KOHTaKTHYIO Pa3HOCTh MOTEHIIMAJIOB MEX/Ty KaTOIOM U YCKOPSIOIIEH CETKOM?

16.YT0 Takoe mepBblii MOHW3ALMOHHBINA MOTeHUIMan atoma? IIpyu KakoM yCKOPSAIOLIEM HampsDKEHUH B
JlaMIl€ HaYyHYT MOSIBJIATHCS UOHBI?

17.4T0 HYXHO cHeiarh, 4TOOBI MIEPEBECTH TENHI B JlaMIIe B PEKUM HoHU3aruu? Uto B 3TOM cirydae
MOKa)KET MUKpoaMIepMeTp?

Pa6ora 2.2

N3ydenune criekTpa aroMa BOZOPOAA.

1.OxapakTepusyiiTe SHEPreTHYEeCKUH CIIEKTp aromMa BOAOPOAd. B KaKuX COCTOSHHUSIX JHEpPrus
anektpoHa E < 0, a B xkakux E > 0? 3anumwure ¢opmyny Ui 3HEPTUM IUCKPETHBIX YPOBHEH B aToMe
BOJIOPO/Ia, PACCUUTANTE MO 3TON (hOpPMyIIe FHEPIHIO HOHU3AIMU aTOMa BOJOPO/a.

2.ITouemy cnekrpel atoma juHeldarbie? [lomydnte w3 QOpPMYyNBl s SHEPrETHUSCKUX YPOBHEH
BoZIopoa 06obmeHnyto popmyny banbmepa u TeopeTnyeckoe BrIpakeHHE MOCTOSIHHOM Prui-Oepra.
3.Yro Takoe crnekTpanbHas cepus? 3anmummrte oONIyr0 QOpMyny IUIsl 4acTOT MPOU3BOILHOW CEepUH
BOJIOPOZHOTO CIIEKTpa ¢ HOMepoM T. M300pa3uTe Xxapakrep B3aUMHOTO PACIIOJIOKEHHS IMHUNA CEpUU Ha
IIKaJie JJIMH BOJH (T.€. B M0JI€ 3pEHUS OKYJIIpa MOHOXPOMATOPA).

4 3anmumure (GopMynbl JUIS YacTOT TOJIOBHOM JIMHMM M TPaHHUIBl CEpUM CIEKTPAJIbHOW Cepuu ¢
HOMepoM 1. PaccunTaiiTe 3TH 4acTOTHI U1 TPEX MEpBBIX cepuid. IlepekpbIBatoTCst 1 3TH cepru?



5.JIluHUM KaKkoW Cepuu CIIEKTpa aTrOMapHOTO BOJOPOAa MOXKHO Habmrofarth BH3yasbHO? KakoBo
(TeopeTHuecKn) YMCII0 HAOMIONAEMBIX TUHUN (CYMTATh BUAUMBIC TUHUU ¢ A >4 000A)?

6.11300pa3ute ONTUYECKYIO CXEMY MOHOXPOMATOPa U OOBSACHUTE €r0 MPUHIIUIT ACHCTBUSL.
7.Yrto Ha3pIBaeTcs YIIoBOH qucnepcuer Dy cnekTpaibHOTo mpudopa.

8.Uto moxkaszepiBaeT oOparHas yuHeiiHas naucnepcust T? Ot yero oHa 3aBUCHUT B cilydae MPU3MEHHOTO
MOHOXpomaropa?

9.Yto Takoe pa3zpemiaromas Cwia CIEKTpalbHOTO MpHOOpa W OT 4Yero oHa 3aBUCUT B clydvae
MPU3MEHHOTO MOHOXpOoMaropa?

10.Yto o3HauaeT BBIPAKCHHE: <«JIBE CIIEKTpalbHBIE JIMHUM pa3pemieHbl? He paspemnieHs?»
Cdhopmynupyiite kputepuit Pamest.

11.Yt0 Takoe H30TONMYECKHH CABAT? MOKHO JIM HAOIIONAaTh HW30TOINHUYECKHHM CIBHUT IS CMECH
neitrepust (\D) u tputus {\T)~ 310 Beas TOT k€ Bogopoxa?

PabGora 2.2a

W3ydenne MONEKyYIIIpHOTO CIIEKTpa Hoza.

1.KaxoBa nipupo/ia MOJIEKYISPHBIX CIIEKTPOB?

2.1300pa3uTe 23HEPreTUYECKYI0 CXeMY YpaBHEHUN IByXaTOMHOUW MOJICKYIIEI.

3.Kakue THIIBI MOJIEKYISPHBIX CIIEKTPOB BBI 3HAETE?

a.K xakoMy THITy OTHOCHUTCS CIIEKTp ITOTJIONISHUS MOJICKYIBI Ho]a B BUAMMOMN 00acTu?

4.Kakue cepun HazbiBatoTcsi cepusimu Jenanapa? Ilouemy B cliekTpe MOMIOLICHHUS HAOIIOOAIOTCS
TOJNIBKO J1Be cepuu Jlemanapa?

5.Yro npexacraisiror coOoW HyneBas W nepBas cepun Jlenanapa B criekTpe norionieHus ona? Kakos
oOmTMii BUJI CIIEKTpa TOTJIONIEHUS B BUTUMOM 00macTu?

6.KakoBo sHepreTrueckoe NonoKeHNe JUHAN TOIVIOICHUS HyJIEBOH U nepBoii cepuil Jlenanapa?

7.Kakne mnapaMeTpsl JHEPreTHUECKOM CXEMBI MOJEKYNIbl HoAa MOXKHO OIPENEIUTh IO CIEKTPY
HnoroumeHus?

8.M300pa3uTe ONTHYECKYIO CXEMY YCTAaHOBKHU, UCIOJIB3yEeMOM /ISl HCCIIEIOBAHMSI CIIEKTPa MOTJIOMIECHHS
napos Hoja.

9.U300pa3ute MpUHOUNHAIBHYIO cXeMy MoHoxpomartopa YM-2. Kakum crocobom Bwl moctpowmin
rpalyMpOBOYHYIO KPHBYIO CIIEKTPAJILHOTO ITpubopa’?

10.01 4ero 3aBUCUT IIUpUHA HAOIIONAEMBIX B paboTe JMHWUE momniomeHus? Kak MOXXHO MOBBICUTH
KOHTPAacTHOCTH HaOII0aeMOi KapTHHBI crieKTpa?

1.1 4ero mogoTPeBarOT UCTIONB3YEMYIO B SKCIIEPUMEHTE KIOBETY C HOI0M?

12.3aBUCHUT 71 YETKOCTHb U300paKEHUS CIIEKTpa OT CTEIIEHN HarpeBa KIOBEThI?

Pabora 4.1
OmnpeneneHrie SHEPTUN alb(a-dacTHI] 0 BEJIUYUHE UX MMPoOera B BO3IyXeE.

1.Chopmynupyiite 3akoH leirepa-Hatomna. Kakue ¢usmueckne NPUYMHBI NPUBOAAT K PE3KOU
3aBHCHMOCTH IIEpUoJa 11ojypacnajga OT SHEPruU a-4acTui?

2.Ilouemy a-CHIEKTPBI COCTOST U3 OTAETBHBIX JIMHUH, a J[-CTIEKTpbl HEMPEPHIBHBI?

3.KakoB MexaHM3M B3aUMOICHCTBHS TSDKENBIX 3apSOKCHHBIX YacTUI C BEIIECTBOM (OOBSICHUTE
(dbopmyily U1 MIOHU3aLMOHHBIX ToTeps - dE/dx)?

4 Kakasi 3aBUCHMOCTb HOCHT Ha3BaHHe KpuBoW bparra? Kak 3aBuCAT MOHHM3aLMOHHBIE MOTEPH OT
CKOPOCTH YacTHUI], OT CBOICTB cpesibl?

5.B yeM paszinuue NpoIeccoB TOPMOXKEHHS @ -4aCTHIL ¥ JJICKTPOHOB B BelecTBe?
6.Kak cBsi3aHbl Mex Iy 000 SHEpIHst a-4acTHIl U UX Tpober?
7.Kakue sxcriepuMeHTalbHbIe METO/IBI UCIIONB3YIOTCS IS U3MEPEHHUs Tpodera a-4acTHIl B rase?

8.Kaxoii MCTOUHMK a-M3IydeHHUs] UCTONb3yeTcs B JaHHOHN pabore? [l 4ero mpuMEHSIOT TpyOuarbie
KOJUIUMATOPHI?



9.Pa3zpsicHuTe TPUHIUMIBI Pa0OThl WOHWU3AIMOHHOW KaMepbl, CHUHTHJUIAIIMOHHOTO CYETYHKA U
caetunka lelirepa. Pacckaxxute 00 wx ycrpoiictBe. Kak BriOMparoTcs paboune pexuMbl ITHX
npubopoB? Kak m3MmeHsieTcs BeJWYMHA BBIXOJHOTO CHTHAJIA cueTdyuka [eiirepa M HMOHHM3AIMOHHOMN
KaMmepsl Tipu HeOoibioM (~50 B) yBenMYeHWM THUTAIOIIETO HANPSHKEHUS B OKPECTHOCTH paboueit
TOYKHU?

10.Kakue puznueckne BEINIHMHBI H3MEPSIOTCS B JAHHOH paboTe HEMOCPEICTBEHHO?

11.CpaBHuTE [IMHBI MPOOETOB a-4acTHL, W3MEPEHHBbIE pPa3HbBIMH MeTofdamu. OIEHHWTE TOYHOCTD
n3mepennii. Kakue cucremarmueckne OmMOKM BO3MOXHBI Ul HCIIOJIB30BAaHHBIX Bamm meromoB
WU3MEPEeHUH (MX BETMYNHBI U HICTOYHHUKH)?

Pabora 4.2

HccrnenoBanne 3HEPreTMYECKOro CIEKTpa OeTa-dacTHIl M ONpeAesieHHEe MX MaKCHUMaJbHOW SHEpruu
IIPYU IOMOILIM MarHUTHOT'O CIIEKTPOMETPA.

1.Kakue wactuipl ucmyckatorcsi siapamu npu /3-pacnage? OObsCHUTE, NOYEMY CIEKTp a-4acTwll,
UCITyCKAaeMBbIX ApaMH, BCeTa JUCKPETEH, a CIIEKTP JIEKTPOHOB HenpepbIBeH. BriBenure dhopmyity s
IUIOTHOCTH BEPOSATHOCTHU TOTO, YTO IEKTPOH NpH /3-pacnazne obnagaeT UMITyascoM Pe.

2.Ilokaxkute, 4YTO OSHEprus, MepeldaBaeMass Opu /3-pacmajge AOYEpHEMY SIpy, OYEHb Majia IIo
CPaBHEHHIO C SHEPTUEH, YHOCUMOH 3JIEKTPOHOM U aHTUHEUTPUHO.

3.Yrto Ha3bIBaeTCs TPAaHUYHOM dHEpruei /3-crekrpa?
4.B 4yeM cOCTOUT sIBJIEHHE BHYTPEHHEN KOHBEPCUH IEKTPOHOB?

5.Ha3oBuTe OCHOBHBIE 3JIEMEHTHI SKCIIEPUMEHTAIBHON YCTAaHOBKM M MX Ha3HadyeHHe. KakoB mpuHIMI
paboThl MAarHUTHOTO CIEKTPOMETpa C MPOAOIbHBIM MarHUTHBIM monem? Iloscaute Qopmyny s
(hOKYCHOTO pacCTOSIHUSI CIIEKTPOMETpa.

6.Yto HaspIBaeTcs paspemaromieii crnocoObHocThio (3-crmekrpomerpa? Otdero ona 3aBucut? Kax
OTIPENICNIUTh Pa3pelIaollyl0 CHOCOOHOCTh Npubopa 1O ¢GopMe NHKa 3JICKTPOHOB BHYTpPEHHEH
KOHBepcHuu?

7.Kak pabortaer cuerunk Ieiirepa? C kakoili 3()()EKTUBHOCTBIO OH PETUCTPUPYET 3IIEKTPOHBI C
sHepruerd ~1MaB? Kak ycTpoeHbl 0ObIYHBIE U TOpIIEBbIe cueTunkn? Kak BIusIieT TONIMHA TOPIIEBOTO
OKHa CUYETYMKA Ha SKCIIEPUMEHTAIBHYIO (hopmy /3-criekTpa?

8.00bICHUTH Ka4€CTBCHHO, KaK BJIMACT OCTaTOYHEIN ra3 Ha XapPaKTCPUCTHUKU CHCKTpOMeTpa?

9.B 4yeMm cocToMT MOArOTOBKAa YCTAaHOBKHM K M3MepeHHIo /3-crickrpa? KakoBa mpouenypa maMepeHus
/3-criektpa? Kak rpagyupyercs s3HepreTHuecKkas Ikaia crekrpomerpa?

10.Kakue skcniepuMeHTaIbHBIE TOYKH CJIEAYET UCIOJB30BarTh JAJs moctpoeHus rpaduxa depmu npu
omnpenencHuu T 71 Makc ¢

11.KakoBo 3HepreTuyeckoe paspemeHue /3-cnexkrpomerpa? [Ipoananusupyiite BO3MOXKHBIE OLIHOKH B
omnpeneneHuu Tmakc (cirydaiiHble M CHCTEMaTHYECKHE).

12.0uennte paccrosiane Mmexnay K- w L-muamsmu B /3-cnektpe. Kak Oymer BwIIsiIeTh Qopma
76-TMHUY TIPU XOPOILIEM pa3pelieHun? IPH TUIOXOM?

Pab6ora 4.3

Wzmepenune abcomoTHOM akTUBHOCTH Mpenapara «Co METOZ0M Y-y COBIAJACHUH.

1.Yto Takoe AUIIONBHBIN, KBAAPYNOIbHBIN, OKTYIOIbHBIH IEPEX0/Ibl B siApax?

2. Kakne KBaHTOBbIC 3aKOHBI JIOJDKHBI BBIIOIHATHCS TIPU 3JICKTPOMAarHUTHBIX TEPEexXoax B sapax?
3.Yro Takoe 3NEeKTPUIECKUI 1 MAarHUTHBII (OTOH?

4.C 4yeM cBf3aH KacKaJHBIA xapakTep panumoakTtuBHOro pacmaga 60Co? Kak 3aBHCHT BEpOSITHOCTH
epexoja OT MyJIbTUIIOIbHOCTH U3JIyUeHUs?

5.4Urto Ha3bIBaeTCsl aKTHBHOCTBIO NPENapara, B KaKKX €AMHUIaX OHA U3MepsieTcst?
6.0O0BsICHUTE IPUHIINT W3MEPEHHs a0COIIIOTHON aKTHBHOCTH METO/IOM Y-y COBIIAICHUIA.
7. OnumuTe NPUHIUT paboThl U yCTPOUCTBO (HOTOIIEKTPOHHOTO yMHOKUTENs (DPIY).

8.Pa3pacHHTE, TOUEMy OPraHMYECKUE W HEOPraHWYECKHE CHUHTUIUIATOPHI CHIBHO OTIIMYAOTCA JIPYr
OT Jpyra IO YyBCTBUTEIBHOCTH K Yy-TydaM. OOBSCHMTE NPUHIMI PabOThl CIHMHTHUIALMOHHOTO
CUETUMKA.

9.Kak paboraer cxema copmaneHuii? Uto Takoe “paspeniaroniee Bpems”?



10.3aBucuT 1M B JaHHOW paboOTe TOYHOCTh HM3MEpPEHHs aOCONIOTHOHW AaKTHBHOCTH Mpernapara ot
3¢ (HEKTUBHOCTH CUETUYUKOB.

Pabora 5.1

Usmepenne kod¢p¢unueHToB ocnaliieHus TOTOKa Y-Iydeil B CBHUHLE, JKejle3e M allOMUHHH.
OnpeneneHue 3HEPTUU raMMa-U3JTyyYeHUsL.

1.Uro Takoe “y-uznydenue” suep?
2. KaxoBbI npo1iecchl B3aUMOJIEHCTBUS Y-Ty4eil C BeleCTBOM?
3. Iokaxwure, uto HorodPdekt Ha cBOOOTHOM DIIECKTPOHE HEBO3MOXKEH.

4. Vcnonp3ys 3aKOHBI COXPAHEHUs, MOMy4YHTe (OPMYITY, CBS3BIBAIOLIYIO IMOTEPI0 SHEPTUHU C YITIOM
paccesiHus y-KBaHTOB Ipu ¢ dexte KommToHa.

5.M3MeHsieTcs M DHEPrHsl Y-KBAaHTOB NPH IMPOXOXKICHUU 4epe3 BemecTBo? CpaBHUTE MPOXOXKICHUE
y-KBaHTOB Uepe3 Cpeay ¢ MPOXOXKICHUEM 3apsKCHHOM YaCTHIIBL.

6.ITonyuute hopmMyity, ONMCHIBAIONLYIO OCIa0IeHHE TIOTOKA y-KBAaHTOB IPH POXOXKIECHUU CPEJIBI.

7.Uto Ha3zbiBaeTCsl ceueHWeM B3auMmojelcTBusi? Kak oHO cBsizaHO ¢ smHEHHBIM K03 duIimeHToM
ocnabJeHrs IOTOKa y-KBaHTOB B cpeze?

8.Kaxk 3aBucar ceuenus ¢poro3pdexra, komnToH-3¢dexra u 00pa3oBaHus Map OT IHEPTUU y-KBAHTOB U
OT MOPSAKOBOTO HOMEpa Z aTOMOB Cpefibl?

9.0nuImmMTe NPUHIUI padOThl U YCTPOUCTBO POTOANEKTPOHHOTO YMHOKHTENS (DIY).

10. Pacckaxure Mpo OpraHn4ecKrne U HEOPraHMYeCKUe CHUHTIILIATOPHI. ONMIINTE MPUHIMI PaOOThI
CHUHTWIISIUOHHOTO CYETYHKA.

11.01m4aroTess IM IpoLecchl B3aUMOACHCTBUSL y-KBAHTOB HCCIIEyeMOr0 MCTOYHHKA C BELIECTBOM
nornoruTens (Hanpumep, Al) u ¢ BemectBoM crmHTHILIsITOpa Nal(T1)1

12.C xaxoii 1enpl0 B JaHHOM pabOTe MCTOYHUK W JETEKTOp M3IY4EHHUs CHIBHO YJIAJIEHBI APYT OT
npyra?

13.0mumure mopsAOK IMpoBeAeHUsT u3MepeHuil B pabore. Kak ydects apeiid ycranoBku? Kax
otieHuBaetcs Gon?

14.KakoBa craTvcTH4eCKass TOYHOCTb SKCIEPUMEHTAJIBHBIX PE3YJIbTATOB M CKOJb BEIUKU OIIMOKH,
cBsizaHHBIE ¢ Jpeiipom ammaparypsl. CpaBHUTE pe3yabTaThl pa3HbIX cepui m3MepeHuid. JIexut s
pa3iuyue pe3ynbTaToB B Mpeenax oXKuaaeMoro?

15. CpaBHuTe Mexay coboil dKCIEpUMEHTANBLHO TOMYYCHHBIC BEIMYUHBI TMOJHOTO Kod(dduimeHTa
nomoniennss y-kBantoB B Al, Fe u PB ([n]=cm-1 u {ju] = r/cm2). OObsICHUTE NOIy4YCHHBIC
pe3ynbrarbl. OUEHHUTE C UX TIOMOIIBIO SHEPTHIO Y-TTyUuel, NCITyCKaeMbIX HCTOYHHKOM.

Pabora 5.3

Omnpenenenrie HEPTUU raMMa-KBaHTOB C MMOMOIIBIO0 CHIUHTWIALIMOHHOTO criekTpomerpa. 1. Uto Takoe
y-u3nyueHue? KakoBbl 3aKOHBI COXPaHEHUS MIPH AMEKTPOMATHUTHBIX TIEPEX0/Iax B sSapax?

2.C xakumu 3¢ peKTamMmu CBA3aHO OCIabICHIE TOTOKA Y-KBAHTOB IIPH MIPOXOKIEHUH Yepe3 BEIIECTBO?
3.IlokaxuTe, 4T0o PoTOAPPEKT HEBO3MOKEH Ha CBOOOTHOM 3JIEKTPOHE.

4.KaxoBo pacrnpeziesieHie JIEKTPOHOB 10 3Hepruu npu $Goro3ddexre 1 KOMITOHOBCKOM PacCessHUU?
5.Yrto takoe “Kpail KOMIITOHOBCKOTO paccessHus? KakoBa »HEprus 3IeKTPOHOB IPU KOMIITOHOBCKOM
paccesiHuu /-KkBaHTOB Ha 180°7?

6.Yto Takoe ceuenue B3ammojeiicTBus? Kak 3aBucsaT cedenus: poroaddexra, koMnrtoH-3Pdexra u
00pa30BaHMs Map OT YHEPTHH y-KBAHTOB U OT MOPSIKOBOTO HOMEpa Z aTOMOB CpeJibl?

7.I1loyeMy BO MHOTHX siIpax /-IIepPeX0Abl CICAYIOT APYT 3a IPYroM, oOpasys Kackall, a He MPOUC-XOAAT
B OZIMH MPBDKOK™ M3 BEPXHETO COCTOSHUS B HMKHee? KakoBa MyIbTHUIIONBHOCTE Tepexo1oB B Tr0Co?
8.0numunTe NpUHIKI IeHCTBUS (POTOTEKTPOHHOTO YMHOKHUTENS U €0 YCTPOUCTBO.

9.dnst wero ciyxut kpuctamt Nal(T1)? [Touemy ncnoib3yroT He YUCThIE KpucTauisl Nal, a KpucTabl,
AKTUBUPOBAHHBIC TAJITUEM?

10.J1osicaute mpuHOUN padboThl CHUMHTWUISILMOHHOTO criekTpoMeTpa. Onummre, Kak mpeodpasyercs
SHEPrus MaJaoIIEro /~-KBaHTa B AEKTPUUECKUN UMITYIIBC Ha Bhixoae DDV criekTpomerpa.

11.Kak BoimsimuT nuddepeHUnanbHbli CIEKTP PaJAMOaKTHBHOTO HMCTOYHHKA, HCITYCKAIOIIETO OIHY
/-nmannto (Hanpumep, 54Mm ¢ Ey = 0,83 M»B)? Kakoli Bkiiag B kapTuHY criekTpa BHOCUT (otodddekr
1 KOMIITOH-3((heKT?



12.Kak MOXHO yOEAMThCS B TOM, YTO HW3IY4YCHHE, PETUCTPUPYEMOE JETEKTOPOM, JEHCTBUTEIHHO
SIBIISICTCSI /-U3TydCHUEM?

13. Kak npokanuOpoBaTh SHEPreTUIECKYIO KAy aMIUIMTYIHOTO aHalinu3aTopa?

14.M3menntcs im Bun cnekrpa 60Co, ecnu Bmecto kpuctaiuia Nal(Tl) ucmonb3oBars oprannyeckuit
Kpucra?

Pabora 6.1
HUccnenoBanue pe3oHaHCHOTO MOMIIOIIEHUS Y-kBaHTOB (3 dext Meccbayapa).

1.Kakoe spepHOE M3MydeHHe Ha3bIBaeTCs y- u3inydyeHHeM? UYeM OHO OTIMYaeTcs OT PEHTTCHOBCKOIO
n3Iy4YeHus?

2.C xakumu 3¢ppeKTamMmu CBA3aHO 0CIa0ICHIE TOTOKA Y-KBAHTOB IIPH MTPOXOXKIEHUH Yepe3 BEIIECTBO?

3.B yem cocrout 3¢ddexr pesoHancHoro noriomenus y-iydeid? [lpu kakux ycinoBusix 31oT 3¢ddekr
CTaHOBUTCS HabmonaeMbIM?

4.Yem onpernensiercsi eCTECTBEHHAs IIMPHHA JTMHUH TaMMa-U3JTydeHus ?
5.Kak Bnusiet gorutep-a¢ddext Ha hopmy y-TruHUAN?

6.Uem ormpezenseTcss BEPOSTHOCTh PE30HAHCHOIO IOIVIOMICHUS Y-KBaHTOB? B oOmactn Kkakux
TEMIEepaTyp U SHEPruil y-KBaHTOB BO3MOXKHO Habironenue agdexra Meccbayaspa?

7 Kak BO3HHKAET XUMHUYECKUI CABUT JIMHUKA?

8.Kakoii HCTOUHMK y-KBAaHTOB HCIOJIB3YyeTCs B JaHHOHU padore? [IpuBeaure cxemy ero pacnana. Kakoe
BELIECTBO UCIIOJIb3YETCsl B KAUECTBE MOMIOTUTENA?

9.C xakoii LEeIpI0 CHUMAETCS aMIUIMTYAHBIA CIEKTP UCTOUHMKA n3nydeHud? [louemy mns maMepeHuit
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ucnonb3ytoT “ToHkui” kpuctamut Nal(T1)?

10.Kak BBIOENSIOTCS M PETHUCTPUPYIOTCA y-KBaHTHI ¢ sHepruei Ey - 23,8 x3B2 Kak BbeiOupaercs
pabouee “oxHO” nuddepeHInaILHOro aHaIu3aropa?

11.3a4em HyXeH naiajaueBbiid GuiIsTp?
12.B 9eM coCTOUT METOJ] JOIUIEPOBCKOTO CIBUTA JIMHUI MCIYCKaHMS U MOIVIOIIEHHS y-Ty4deii?
13.B kaxoii mocnenoBaTeIbHOCTH UCCIIEAYETCS CIIEKTP PE30HAHCHOTO MOTIIOMICHUS ?

14.B YCTAHOBKEC IOITIOTHUTECIIb ABUXKCTCSA OTHOCUTCIBHO HMCTOYHHKA. MoOXXHO 11 ABHUTaTh HNCTOYHHK,
OCTaBMB HCIIOABHXHBIM MMOINIOTUTEIE?

15.Cxa3piBaeTcss 71 TONIIMHA TIODIOTHTENSI Ha IIMPUHE PE30HAHCHOW JIMHHUM, H3MEpsieMOd B
JKCIIepUMeHTe?

16.Kak BIHSAIOT TPOIECCH TOIVIOIICHUS Y-KBAHTOB B IOMIOTUTeNE BeieacTBue ¢Goroddpdekra u
KOMITOH-3((eKTa Ha BEIIMYMHY aMILTUTYIbl PE30HAHCHOTO (SCPHOI0) MOIVIONICHHS Y-KBAaHTOB B 3TOM
HorIoTUTEINIE?

17.9t0 BBI 3HaeTe O mpuMeHeHHH 3(dekTa Meccbayspa B pasiMyHBIX HAYYHBIX W TEXHHUUCCKHUX
obmactax?

Pa6orter 7.1, 7.2, 7.3
1.KakoB cocTaB mepBHYHOTO KOCMUYECKOT0o n3nydenusa? [louemy B ero coctaBe HET HEUTPOHOB?

2.KakoB cocTaB KOCMUYECKOTO U3JIyHYEeHUS Y TTOBEPXHOCTH 3eMin? M3 KakuX 4acTHIl COCTOST MSTKast U
KECTKask KOMIIOHEHTBI KOCMUYeCKOro n3nydyennsa? KakoBo ux npoucxoxaeHue?

3. Kakumu (¢usuueckuMu IpoleccaMd  ONPENENSAIOTCS IMPH  MPOXOKACHHH Yepe3 BEIIECTBO
SHEPreTUYECKHE MOTEPH YaCTHIl, U3 KOTOPBIX COCTOSAT MSTKas M KECTKas KOMIOHEHTHI M3ITy4eHUs?
Kakue u3 3THX TIpo11ecCOB SABISIOTCS JOMUHUPYIOUTIME?

4.KauecTBeHHO 0OBSICHUTE YIIIOBOE pacIipe/ieIeHue KOCMUUECKUX JTyUei.
5.00BsCHUTE IPUHIUIIBI pA0OTHI TEIECKOIA U3 TEUTePOBCKUX (CIMHTHIUISIIIMOHHBIX) CYETUUKOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Kakue MexaHHYeCKHEe KOJICOAHHUS HA3BIBAIOTCS y.l'IBTpaBBYKOBLIMI/I?

2. UYro Takoe MpoAONbHBIE U IONEpeYHbIe BOJIHBI M KakoBa MX mpupona? B kakux BemiecTBax OHH
MOTYT paclpoCTpPaHATbCA?

3. Hamummre BeIpakeHue AJisi Oerymieid BOJHBI.
4. Tlpu kakuX yCIOBHSIX BO3MOXKHA HHTEp(EpeHIIHs BOTH?



5. BeBegure ¢GopMmyiy, ONpeAessIonyl0 yCIOBUs BO3HHUKHOBEHUS PE30HAaHCAa B MHTEp(de-poMeTpe.
Kak Bnusiror rpaHudHble ycIoBHA Ha 3Ty Gopmyy?

6. Ilpu xakux ycIOBHSX BO3HHKaeT ctosiuas BosmHa? Uto Takoe y3ibl U myuHocTu? Kak mpoucxogut
repeniaya YHEPTUU B BOJTHE?

7. llouemy B pacTBOpax SJEKTPOJIUTOB CKOPOCTh PACIPOCTPAHEHUs YIbTpa3Byka OoJjblle, 4YeM B
YHCTOM BoAE?

8. Kakue mu3meHeHus cinenoBajio Obl caenars B HHTepdepoMeTpe, YToObl MOKHO OBUIO IPOM3BOAMTH
M3MepeHus B razax’?

9. Kak u3BeCTHO W3 KHHETHYECKOW TEOpHUM Ta3oB, UIMHA CBOOOXHOTO mpolera A 3aBUCHT OT
KOHIIEHTpAIMK N clieayommuM odpazom: A = l/on. UTo BBl MOXKETE CKa3arb O 3aBHCHMOCTH G OT
TEeMIEepaTypbl HA OCHOBAaHUHM MOJIYYCHHBIX B II. 6 pe3ysbrarax?

10. [Houemy npuOOpPHI I U3MEPEHUS! TEIUIONPOBOAHOCTH Ta30B BCEAa YCTAHABIMBAIOT TaK, YTO
TMHIPUYECKUI cToJI0 ra3a JesaeTcss TOHKMM M JUIMHHBIM U PacIiojaraeTcsi BEpTUKAIBHO?

11. OueHure BAUSHUE TEIJIOOTIAUYX Yepe3 KOHIIBI TPOBOIOKH.

12. BceBO3MOXKHBIE TEPMO3IC OOBIYHO UMEIOT BEIMYUHY HECKOJIBKMX MUKPOBOJIBT Ha rpagyc. OueHunte
BEJIMYMHY TOKA B HHUTH, IPU KOTOPOM TEPMOJJIC B ILEMH BOJBTMETpa OyayT 3aMETHO HMCKaXaTh
PE3yNBTaThl U3MEPEHUH.

13. KakoBa pa3HOCTb TemIeparyp MeXIy HUTbIO W KoxyxoMm npu Toke 150 MA? ComocraBbre
TEOPETUUECKUIN pacu€T CO CBOMMH 3KCIIEPUMEHTAIBHBIMU PE3yJIbTaTaAMHU.

14. TIpu BeIBOze popmystnl (1) mpeHeOperasoch 3aBUCUMOCTBIO TETLIONPOBOTHOCTH OT TEM-TIEPATYPHI,
Mo3ToMy OHa crpaBeyBa ToNbKO mpu AT << T. OueHute CBA3aHHYIO C STHUM IOTPEIIHOCTH B
OIIPEAETICHUH X, MOJIY4YHB TOUHYIO (POPMYIY B HPEAINOTIOKEHNUH, YTO 3aBUCUMOCTh TETJIONPOBOIHOCTH
OT TeMIIepaTypbl UMeeT BUA H ~ T.

Kputepun onennBanus
Ornenka «OTJIUYHO (10)» BBICTABIIIETCA CTYNIEHTY, MOKa3aBIIEMY BCECTOPOHHUE
CHCTEMaTH3U-POBaHHbIC ITyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl U 3a e€ MpenesiaMu, a TaKkKe YMeHHe
yBE-pPEHHO MPUMEHSATh UX Ha MPAKTHKE IPH BHIMOIHEHUH U cllade J1a0opaTopHON paboTHI.

Onenka «oTIUYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBIIEMYy BCECTOPOHHHUE CHCTEMATHU3UPO-BAHHBIC
nryOokue 3HaHUS y4yeOHOW MpOrpaMMbl M YMEHHE YBEPEHHO NPUMEHSATh MX HA IPAK-THKE IPH
pEIICHNH HECTaHJapTHBIX 33]1a4.

Onenka «oTIUYHO (8)» BBICTABISIETCS CTYACHTY, IOKa3aBIIEMYy BCECTOPOHHHUE CHCTEMATHU3UPO-BaHHBIC
nryOokue 3HaHUS y4yeOHOW NpOrpaMMbl M YMEHHE YBEPEHHO NPUMEHSATh MX Ha IPAK-THKE IPH
BBIMIOJIHEHUH U cade J1aboparopHOW pabOThl, OAHAKO JOIMYCTUBLIEMY HEKOTOpPBIE HE-TOYHOCTH NPH
OTBETE.

Onenka «xopomo (7)» BBICTaBIISETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBANI TBEpAOE 3HAHHE U
YBEpEHHOE TOHUMaHUe MaTreprana y4eOHOH MporpaMMbl 1 yMEHHE CBOOOJHO MPUMEHSTH (DU-3UUECKHE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHOi padoThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaiia y4eOHOH MNporpaMMbl M yMEHHE NPUMEHATh (pU3MYecKHe 3aKOHBl Ha TPAKTHKE IIPH
BBITIOJIHEHUH U C/Iade JIabopaTopHOH paboThl.

Omnenka «xopomio (5)» BBICTABISIETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBANI TBEpAOE 3HAHHE U
MMOHMMAaHKE MaTepuaja yaeOHOW MPOorpaMMbl M YMEHHE IPUMEHSTh (DU3MUECKUE 3aKOHBI HA MPAKTHUKE
MpPH BBITIOJIHEHWU M cllade J1adoparopHOW paboThl, OMHAKO JOMYCTHJI TMPH OTBETE P TIpyObIX
HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISCTCS CTYACHTY, ITOKa3aBUIIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKaBIIEMY HETOYHOCTH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX MOHSATHH, HO
TIPU ATOM IPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTB BBITIOJIHATH OCHOBHBIC 33aHUS TPH BHITTOJIHCHUU
cnade jaboparopHoil pabOTBl W BIAJCHHE OCHOBHBIMH pa3jieiaMH Y4eOHOH MporpamMbl,
HEOOXOAMMBIMU TS abHEHIIET0 00yUeHHSI.



OtreHKa «yZOBIECTBOPUTENBHO (3)» BBICTABISETCS CTYACHTY, ITOKa3aBIIEMy CHIBHO (hparMeH-TapHBIN
XapakTep 3HaHWH, JOIyCKaBIIeMy I'pyObie OMUOKH B (POPMYITUPOBKE OCHOBHBIX 3aKO-HOB U 0a30BBIX
MOHSITHI, HO TIPU 3TOM MPOIEMOHCTPHPOBABIIEMY CIIOCOOHOCTH TIPH 3TOM MPO-IEMOHCTPUPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHHH W cjaade JlabopaTopHOil paboThl n
BJIaJICHUE OCHOBHBIMU pa3lellaMi Y4eOHOH NporpaMmbl, HEOOXOIU-MBIMU Ui JAJIbHEHIIEro
o0yd4eHusI.

OrneHKa «HEYIOBIETBOPUTENHHO (2)» WIM «HEYIOBIETBOPUTEIHHO (1)» BBICTABIAETCS CTY-ICHTY,
KOTOpPBIi HE 3HAET 3HAYUTEIbHYI0 YacTh OCHOBHOTO CONIEPXKAHUS IMPOTPAMMBI, CHUCTEMa-THUECKU
JoITycKaeT rpyobie omuOky npu GOpMYyITUPOBAHUN OCHOBHBIX (DM3MYECKUX 3aKOHOB WIIM HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MYECKHIE 3aKOHBI TaXKe JUTS PEIICHUs TPOCTHIX 3a-1ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KKIOM CEMECTPE MPOBOJAMUTHCS MO MTOTAM TEKYIIeH YCIeBAEMOCTH
(pe3ynbraraM caadu J1adopaTopHBIX pador).



